NOVEL CONJUGATES, PREPARATI ON THERECF, AND THERAPEUTI C USE THEREOF 5The
presenW‘?ﬁ%}r‘ﬂmW relates to crypt ophﬂ'm n conj ugates, t @CIHRWIDOFHSS
containing themand to their therapeutic use, especi al | y as anti cancer
agents. The invention also relates to the process for preparing these
conpounds and to the cryptophycin derivatives thenselves. [Technical Field]
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epsi pepti de nmacrocycl es produce obacteria of the genus Nostoc.
Their nane refers to the fact thatﬂx lsixéapre hi ghly cytotoxic towards yeasts
of the genus Ctyptococcus. The first representative of this class of
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Cryptophycins C-1 and C 52, which are characterl zed by an epoxi de function
r epr espiecknichiiield] have anti cancer pr operti es. Phase Il clinical trials in
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d the ngeebering i@/qﬁg@g@or@s eldhgseImRPUPEIVES dssrigeq in WO 98/08505, are

recalled below:
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Cryptophycins C-1 and €-562, which are characterized by an epoxide function represented below,
have anticancer properties. Phase Il clinical trials in lung cancer were conducted with C-52
20 (LY 355073): see Edelman M.J., et al., Lung Cancer 2003, 39, 197-199 ; Sessa C., &t al,
Eur.J.Cancer 2002, 38, 2388-96. Cryptophycin C-55, a prodrug of C-52, is itself characterized by
a chlorohydrin function instead of the epoxide function (Bionpally R.R., et al., Cancer Chemother
Pharmacol 2003, 52, 25-33). C-55 proved to be very active, but is not stable in solution.
Derivatives of chlorohydrin glycinate type such as the compound C-55 Gly have also been
25 described as gaining in stability (Liang J., et al., Investigational New Drugs 2005, 23, 213-224).



[ Techni cal Probl en Conjugate chem stry has been known for many years and
has beeWOMLPEWS2o several families & 5 cytotoxic agantEFFRE@I0/030886ance
t he mayt ansi noi ds (WD 04/ 103 272), taxanes (WD 06/ 061 258), tomaynycins (WO
09/ 016 516), leptomycins (WO 071144 709), CC-1065 and anal ogues thereof (WD

2007/ 102 069); sé& dlso, with regard to cocflnj uat es anneret C., et al.,
Bul l etin du Wll) 829-38 ; “° et al., Nature
Clinical Pra | ogyHN 4,024 S§CHo verHN R fot been
applied to crypt opcﬁ Ci derl gtz@s conj ugat e an jéor to ot her
10t argeti ng agents pcal” pmebl em t Iyat OH%’\ ent oent i on

I ntends to sol ve | that of d3g oposi ng nove onj ased on
cryptophycin derivatives, and al so novel crypt ophyC| n 5er| vatives that are

suitable for being conjugated. 15 [Prior Art] EP 0 830 136 and WD 98/ 08505
descri [feechinyqall PRIWIEh derivatives but do not describe cryptophycin

conJ ugqiféqs V\Dh981 %(1"305 de | b s cr pt o cin der| vatives of fornula (A):
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The technical problem that the present invention intends to solve is that of proposing novel
conjugates based on cryptophycin derivatives, and also novel cryptophycin derivatives that are
suitable for being conjugated.

15
[Prior Art]
EP 0830136 and WO 98/08505 describe cryptophycin derivatives but do not describe
cryptophycin conjugates. WO 98/08505 describes cryptophycin derivatives of formula (A):

o

7 8
R (A} in which Ar may represent a group Ar of
RSE-

’\

20 formula: R’“ in which Rs, represents H, a group (C4-Cg)alkyl, {C;-Cg)alkyl(Rs7.Rs5 57.R57".Rs7"7),

aryl, phenyl, heterocycloalkyl, a halogen atom, COORg;, PO3H, SOsH, SOyRss, NRseReo,

’ ' , \ j{—N\—’/N—R111

NHORg1, NHORs1", CN, NO3, ORg2, CHORgy', CHoNRgsRas', (C1-CglalkylOR g0, )

SRe3; Rss and Rss represent H, a group (Cq-Cgalkyl, C(Rs7.Rs7.Rs7"), aryl, phenyl,

heterocycloalkyl, a halogen atom, COORs;, PO3H, SO;H, SOsRss, NRsgRgo, NHORg:, NHCHRg4',

25  CN, NO; ORg, CH0ORgy’, CH,OCORes, CHyNRosRes', (C1-Ce)alkylOR g0, (C1-ColalkvINR5qRs0.
WO 98/08505 especially describes the following compounds:




O JELN O (Ex. 34) O OHHNCI O-_ O osr.."'0)1rN'--0 HOWe (conpound 24,
schene Y9 2014790¥1032 / 0010524PCT/ FR2010/ 850986 (Ex. 77) \Ath(IT/ERm10/050986
characterized by the end group -NHC(=0)0t-Bu. WO 98108505 does not specify
t hat these conmpounds are suitable for or intended to be conjugated. 5US

2007/ 0 1 descblzes cal i cheam ci n i mmunoconj ugat es. Anong t hese,
menti o ’ deo IMYL r) (or CMA-676), which is a calicheamcin
e*useeﬁgh othe at ment of AML (anti-CD33-calicheam cin). See

also in respect of ¢
J. Med. Chem 2003, 46(14), 2985- 30 %nd Al -awar RS., et al., Mt Cancer
10Ther. 2004, 3(9), 1061-1067 descti d crypt ophycin der| vatives, and al so
their in vivo eval uatc| ons. WD 081010 101 describes an anti -EphA2 nonocl onal
anti body and al s espqQndi ng conjugates conprising one or nore

nol ecul es ofga c o] Hc sconpojind attached to the nmonoclonal antibody. WO
08/ 047 24(2}_}[L pES angi - CD3 clonal antibody and also the 15
corresp?)ﬁ I ng conj ugat oﬁ%wk 34| Q" rmore nol ecul es of a cytotoxic
conpound attached to the ochfonal antibody. The cytotoxic conpound nmay be
chosen from mayt ansi rioi ds, taxanes, tonayf(Apgipaund 24 sehemecd)ns and CC- 1065
and_anal ogues thereof. WD 2009/ 126 934 descri bes anti-CD70 anti bodi es and

thelr conjugates with cytotoxic 20 co unds; gryptophycin is nentioned
anong he c Xi C nts ﬁ\n‘g%@%ﬁ\’\ﬁcrl bes conjugates with an
optim é’wpaﬁzﬁ?%ﬁ n-équ@Stl P{};/fq d:gg;%ﬁg @ requi red amount of

i munocoH] utya
Pgat 57 MO 2006/ 042 240. Al -awar RS., et al.,

cytotoxic agent into the cell: cryptoph sy nenti ¥ked anong the
cyt ot oxi c agent s 2005/ 116 255 d ri bes conjugates of aptaners and
of a cy XI C ag “be a 25cryptophycin (see [0037] and Table 2),

the lin cf*gf‘rj??\r‘i"e@\@ﬁ chain ([0038]). More
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particularly, the cryptophycin Cryp-NH2 is described: H c7N\ and also its
conj ugAY@IOBYOHPR2aners with the foll oki ng |inkers: NHS- PEG/ERYIO50985,

pNP- PEG- erythritol, NHS-PEG octaPEG pNP-PEG octaPEG and PEG conb (Tabl es
3 and 4). The nature 30of the sequence on the phenyl ring

(-CH2O0- C(=0) - CVe2- CH2NH-. . )tis different fromthat which is envisaged in
t he pres inventio % 896~284 al so describes conjugates of

apt amarﬁaryg\ 01 105 5PCI 010/ 050986 of a cytotoxic agent that
may al so be aff crypt ophyci n. 009/ \@ escri bes cytotoxic conjugates
of formula B-L-A conprisin % s, for exanple the Iinker of
forml a: The cytotoxic t y "be a crypt ophycin (page 46), but the
poi nt of attachment of the linker is not specifi¢8x. 740 exanpl e of a

conj ug¥hishiase clerpdarized h theeenidi griey —NING(SOOORBU. WO ABIAB5DSends rutepddifyfimatent
fromt 10 [Definitions] The

foll owﬂﬁggagﬁﬂn@ta?%%;hgap%%r&r@%ﬁfgg&grﬂé%%h%q' bi ndi ng agent to which is
covalently attached at | east one nol ecul e of a cytotoxic conpound; 15 cell

bi ngli ngsazpenio: 216 FAVldesdibes vdiitheailiéih fthihdindcBhjuGatdd. B GRse! ﬁ'n%gtﬁ)tn |s 'rﬁadgay be,
for exa{m( _ﬁg and, a rote| n, an antibody, nore particularl

nonocl LOTARBo XVCW‘ 79t whigh i5ra calehasgugin NraivepRiugate B%thlﬁt]‘@trmﬂent

ol i goNBICANIO g o Iw3- o’ell'bh@bﬂn&%&fe@mﬁd il Paspddi@r Eamilighicawef 2doBR4RRAI Ng agent is
to direct the biologically active conpound as a cytotoxic agent towards the

bi ol ogi cal target. Preferably, the binding agent is not an aptaner; 20
bi ol ogheatartRagget al. afm/ramnegemoOmr4egT49L2986f30mlhnchm&arm sf ef abliwof lc@ﬁ@éred at

t su C f stroma associ at thi s tunour;
e T B B IBR 167 e Vo StueheP s <t BB b SvahotsiEgene
product or nutated "tunmour suppressant” gene product, an

angi OORRPGH/G1Y ﬁi1al}:|é'r1fén6'é§' B Ut dAR ABRRA gﬂijib%gg it b M8 copBedth "5 ag agent

atons that can cova a cy ot oxiC CoO ound
25  al }ayuggieSuBPMRisiag meatoedn@m. mﬁ&pm!es 9 o Swieidyisn corapmudgattasped b athaed by

r enovi ﬂﬂgncﬁ:ldﬁéﬂérﬂﬁ&ﬂy w(@wb&pm@ae&hm anTtlﬂa:% Mr‘uocﬁanPé?m af?ﬁ Aléd‘rﬁé‘r or
br ched. ‘i’j’fﬁ’ﬁ% es, t hat magnsﬂe ment i oned 1 ncl ude ropyl,

ro‘fﬂﬁesp °°”l“§6t6%uf>9m Ngr ERIPre Mpdenuips of 2 Oztotqa@%mgeum! 6B§qheénd
hexyl tor thepsipnocional atibotyl Khe cgto®hiie: compayihd Irﬁayabéydhogérpﬁsmc%*%hﬁh&
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cycl ohexyl groups;
WO 2009/126 934 describes anti-CD70 antibodies and their conjugates with cytotoxic
20  compounds; cryptophycin is mentioned among the cytotoxic agents. WO 2009/134 976 describes
conjugates with an optimized degree of substitution for delivering the required amount of
cytotoxic agent into the cell; cryptophycin is mentioned among the cytotoxic agents.

WO 2005/116 255 describes conjugates of aptamers and of a cytotoxic agent that may be a
25  cryptophycin (see [0037] and Table 2), the linker possibly comprising a PEG chain ([0038]). More
particularly, the cryptophycin Cryp-NHj is described:
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and also its conjugates of aptamers with the following linkers: NHS-PEG-erythritol, pNP-PEG-
erythritol, NHS-PEG-octaPEG, pNP-PEG-octaPEG and PEG-comb (Tables 3 and 4). The nature
30  of the sequence on the phenyl ring (-CH,0-C(=0)-CMey-CH,NH-...} is different from that which is
envisaged in the present invention. WO 2006/096 754 also describes conjugates of aptamers and



het er ocycl oal k group a cycl oal kyl group conprising'at | east one
heteroz¥¥@r¥ﬂ{7(30'}/135 engaged in thé ring and connect GCT/BR2O1O/0589850N
atons formng the rlng al koxy group: a group -0-alkyl, in which the alkyl
group de. i_n ove; | kano on gr oup: a group -0-CO-al kyl, in

whi ch Pﬁ% t%'f’a&?'guﬂ? My glso Jef al kyl ene group: a saturated

di val ent group of enpirical formula C H2 -, obtained by renoving 5two

hydr og al kane.. Exanpl es hat be menti oned incl ude

ot gl 000 20840807 YRR KA0B e BRI or ol A s BreRh I ene
(- CH2Chzexxapie the limker didouyplilene (- CH2CH2CH2CH2CH2CH2-)  groups or the

fol l owi ng branched groups preferably the al kyl ene groHp is of the fornula

-(CH2) 0-, n reprresentiagoan~ipt eger M of.val ues, the
Ilmts are included (e.g. a Pange of Y he tb/\ PN rangl ng f %ml to 6" 10or
"between 1 and 6" includes limts 1 and 6). Abbreviati “on§“tsed Et OAc:

((atohy |CGaﬁiebﬁbtexlcébﬁ%trnie@%é%%ﬁ})gﬂ&b%r(ﬁaéﬂ fQ’.HPbut w ﬁowﬁ%'? %afté%'ﬂh%ﬁﬂ of the imgker is
i nt ege altf éﬂf (Fte‘B eﬁ’“@ﬁ&%?%%ﬁfa‘%ﬁ@?% 1 to 6 aq 15aqueous TLC:

thin-layer chromatography; MSC: nethanesul fonyl chlgri crypto denotes
the RN R a unit of fornmulaR7crypto espeC| ally dér'f‘rrl:\g—\m:goof t he D1-D8
crypt ophycin derivati e - Kerypt §inglerd vative of an
exanple; Rf: ret P &W oghed st %&}g@nti body
rati O)L_;%gal\ abigyg 20,] ke =.of- ene; DCC: & ke

N, N -dj | car bodMﬁ%, DEMA,.cfli Qhgyret hane; D: di et hyl

20azodi car boxyl ate; DI C N -dii

ropyhgarbodi i m de; DI PEA:

N, N-di i sopro yl et hyl ani ne; BfA: di %t hy] acet am de; DVAP:

4- di nevhgsediRrerang ot pleattaghent aierdiffaient jromibore; enBivBgeddh fretdngdehbinverdion.de;

DMBO  di methyl sul foxi de; EEDQ 2-ethoxy-1-ethoxycarbonyl-1, 2-

di hydr@ﬂ#j Q| i ne; EDCl: N-(3-dinethylam nopropyl) N - et hyl carbodi i m de;

EDTA: M89&Hi ani netetraacetic acid; eq.: equival ent; Fnoc:

f1 uor ehtyéﬁasﬂch\ﬁlﬁg(yéfﬂlﬁibﬁ@wply HOBt: 25 1-hydr oxybenzot riazol e; HEPES:

4-(2- hydrox thyl) er azi neet hanesul foni ¢ aci d; nCPBA:

m chl or oﬁ%ﬁ%ﬂ?oﬁ’ eefgefaﬁg RO RRIE BrSPyafertlvrtiackrs a’NﬁFSt one molecule of a

N--net hy bpgtoxiolcoipowde;  AP: - at nospheri ¢ pressure; PABAC: "para-an nobenzyl
EC. ;steric exclusion

oot o P BRI e B G BB e e R oeperens
t ert- butigandi eréiginsan gihtiboTCHROre tpaitis(IARY ammcyiehd Hn)ipten s pralsin fb)‘@hﬂﬁa}/or ' de;
T orraTr PAR an lbnd Gl s e e ekl S BodRd s

| nvent i §Ap d drect ther higlopigellyrackincanencane @s ecybtdicaenytoageistthd bicllgicahtaigst.

at t achegreidrabipané biffiRg GGeHRIsHRINS Litader | vative 350f formula (1):

20 » biological target: an antigen {or group of antigens) preferably located at the surface of cancer
cells or stromal cells associated with this tumour; these antigens may be, for example, a growth
factor receptor, an oncogene product or mutated “tumour suppressant’ gene product, an
angiogenesis-related molecule, an adhesion molecule;

~ o linker: a group of atoms that can covalently attach a cytotoxic compound o the binding agent;

25 » alkyl group: a saturated aliphatic hydrocarbon-based group obtained by removing a hydrogen
atom from an alkane. The alkyl group may be linear or branched. Examples that may be
mentioned include methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyt, pentyl, 2,2-
dimethylpropyl and hexyl groups;

» cycloalkyl group: a cyclic alkyl group comprising between 3 and 8 carbon atoms engaged in

30 the cyclic structure. Examples that may be mentiond include cyclopropyt, cyclobutyl, cyclopentyl

and cyclohexyl groups;

* heterocycloalkyl group: a cycloalkyl group comprising at least one heteroatom (O, SorN)



WO 2011/ 0010527PCT/ FR2010/ 050986 0 (I') inwhich: Rl represents a
hal ogeWeat28i/8H@5SR2 represents a grouf -OH, an acyl gr olRCTHER2ZMBDSDOZEM an
am no acid AA or a group (G -C4)al kanoyl oxy; 5or alternatively RL and R2

forman epoxide unit; AA denotes a natural or unnatural amno acid; R3
r epr eserf"9ag4eqyR Rfyng @“déB?'lﬁCWItﬂ‘thef?@oaﬁ@"?%mb‘&ﬂ‘ﬁeﬂ@%resent H or together

form a dogikd:g dasupda %&b@%m&m&hﬁemﬁ jis aﬁ\efﬂe@laﬁi%ef epresent,
|ndepend Qﬁq%aof each other, H or p . ( al kyl; 10 R8 and R9

repr esertt LREHIER A dyouR Oé%@'f?”‘é’{ Hb‘f’h'c'}-fhﬁ la”‘&' 9@9%& a% @ﬂfméé}iBW@yI R10
r epr esent slkyénd @a@ﬁ a%@&;rététb&((alérﬂ @FHupQ)ﬁ‘ efnbRicil hethla -8Ue) -eHStaﬁE@§%anfnc5\lﬂ@ H a

- | kyl
or SR Ve SEorein, P Raten FaeRpIeR Ja: M b6 SHAPE, BRLCB IS Rdnoy |

nucl eus (edttsieretiiiem HHICH ., grapylené GICHLOHaHKY,| butdisried ¢-Opi,0diaHgCagg ningand
t he crypt ophyci n derivative being covalently attached, the attachnent being

in the para (p). position of the eﬁylﬁénu-%*@us
bear i ng Hg %Hfég &Héflﬂ;gz(zl-&)) 9THRE t(nﬁ)follgwmggyagcr(qd)grqn@g, t'i ons: ‘R R
H « preferably, the alkytene group is of the formula -(CHz),-, n representing an integer;

« in the ranges of values, the limits are included (e.g. a range of the type “n ranging from 1 to 6”
10 or “between 1 and 6" includes limits 1 and 6).

Abbreviations used

EtOAc: ethyl acetate; ALK: (C4-Cyy)alkylene group, more particularly (Cq-Cg)alkylene, more

particularly of the form -(CH,),-, n being an integer from 1 o 12 and preferably from 1 to 6; aq.:
15  aqueous; TLC: thin-layer chromatography; MSC: methanesulfonyl chloride; crypto denotes the

unit of formula , crypto especially denoting one of the D4-Dg
cryptophycin derivatives described later or a cryptophycin derivative of an example; Rf: retention
factor; DAR: degree of substitution (drug-antibody ratio); DBU: 1,8-diazabicyclio]5.4.0]undec-7-
ene; DCC: N,N-dicyclohexylcarbodiimide; DCM: dichloromethane; DEAD:  diethyi

20  azodicarboxylate; DIC: N,N'-diisopropylcarbodiimide; DIPEA: N,N-diisopropylethylamine; DMA:
dimethylacetamide; DMAP: 4-dimethylaminopyridine; DME: dimethoxyethane; DMF:
dimethylformamide; DMSO: dimethyl sulfoxide; EEDQ: 2-gthoxy-1-ethoxycarbonyl-1,2-
dihydroquinotine; EDCI: N-(3-dimethylaminopropyl)}-N'-ethylcarbodiimide; EDTA: ethylene-
diaminetetraacetic  acid;, eq.. equivalent; Fmoc: fiuorenylmethoxycarbonyl: HOBt:

25 1-hydroxybenzotriazole; HEPES: 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid; mCPBA:
m-chloroperbenzoic acid; NHS: N-hydroxysuccinimide; NMP: N-methylpyrrolidinone; AP:
atmospheric pressure; PABAC: “para-aminobenzyl alcohol carbonate”; RP: reduced pressure;
SEC: steric exclusion chromatography; SPE: solid-phase extraction; RT: room temperature;
TBDMS: tert-butyidimethylsilyl, TCEP: tris(2-carboxyethyl)phosphine hydrochloride; TEA:

30 triethylamine; TFA: trifluoroacetic acid; TIPS: triisopropylsilyl; THF: tetrahydrofuran; tz : retention
time.

[Detailed Description of the Invention]
The invention relates to a binding agent to which is attached at least one cryptophycin derivative
35  of formula (1)



20R1 represents a halogen atom nore particularly O, R3 represents a group
( Cl- CoVeDRP11L/0018%% particularly Me, R and R7 represent PATERIE0MDS0I86y Of
each.other, Hor a group (Cl-C6)al kyl; nore particularly, they represent,
i ndependently of each other, or .a group Me, R8 and R9 represent,
i ndependently of each other, ‘& |a greup (G -C6)al kyl; nore particularly,
R8 represents Hand RO re X 925 R10 represents at |east one
substituent of the pit | eys chosen omH, a group OH (Cl- C4)al koxy
or a halogen atom It may so béYa roup -NH2, (C - C6) al kyl or
-N(Cl1- C8) al kyl 2 such as, tor ex e m - Rupreferably in position
3 or 4 on the phenyl nucleus. MgRe %a,g ',ptﬂ ar?y, t he phenyl nucl eus
conprises two substituents in positions 3 and 4 on thd)phenyl 30nucl eus.
Preferabiych:it is 3-Cl and 4-net hoxy. Rll represents at |east one
substi t yept e henyl, nucl eus chosen from 4, and roup (Cl-C4)al kyl;
nore par ﬁ? ‘crﬁﬁ'{é*?%’gs ﬁ.hgloger?\/ﬁf?'g aﬂgﬁt’ ir%oﬁ?sfpﬁﬁ IR AAYdip R Jerenfrem@e ¢ o
R11 nay apenacémid A of rgmupliosé,)deaayiokgd i n t he exanpl es. Each substituent Rl
to R11 : d . tial configurations (e.g. R or 5S or
al tgr ngltrrimvééﬁtﬁ%yg? QgRgféﬁ%gégM;ﬁdgéﬁﬁh t he exanples. AA represents a natural
or unnatuAfHerpi¢snataiatior unnatpeyaisoanida, p or y amino acid. Mention may be
made espgg) r@bﬂe¥erﬁ§afg%‘ép£ J_éggﬂ(ﬁg amno acids: alanine (A a), p-alanine,
2-am no-2- cycl ohexyl aceti c acid, 2-am no-2-phenylacetic acid, arginine
(Arg), aAshetiRs beth rgriepanp i ordsasther fosm Bodouble Hpnd GHEEH e G1R)and §i1dt ami ¢
aci d_( GulRg ar@llRyGbit8sdniindeperitiehlly stigagn 5tHb§Hor'a§;%t$Hé'1-@?)aﬁ<{/ll e), |eucine
(Lf(;rl), | ysi ne R(PL%/S , et hi onj ne q&(I\/Et%, grhenyl al anine (Phe), proline (Pro),
setf ne é@lﬂf AR h deRsNopntin §F waetbpieinH CTR g1ourdG reerlke: (Tyr), valine
g ;/ills) N y-mme‘[méﬂmwﬁd‘egat:b@ s@sﬂ_u%ﬁtfwtﬂéydhpﬁﬂm%%@ﬁw&hﬂsbﬂfr&ﬁ% d;a gEo&p —)OH, g

- di net = y-am nobut yri c_aci t hi.ne n citr i ne t) an
al so thg8 Béfq'%é%lééyegh%%%é{%q’ Ofﬂgroéjgi"gﬂ%ﬁ[l’r‘hﬂ@hé‘g?%?‘?re".\'béﬁ'c;&aé'fyﬁﬁi , forrnyl,

tosyl, niRu gpresenisfattealt ope substivenbofribe piienlyl ruskeos tiwsac frdm Hviwica pasupi(cll ar l y,
it is gld{ai@p. R1 and R2 may al so together form an epoxide unit. The
attachment bétween the cryptophycin derivative and the binding agent is
pr biucte Byding agent xowf tha drynigaiwcin degwative deing ¢avalenthoatidvbed,othe atetemént) or
para (pBain®@Ihd bdd ' LdrinGhe udi t he
crypt ophy%)i n deri v(g{'ini/ez@(cn@ggg?{% (g#wggﬁ?‘8@??%@%@%&%(@%@%‘? "éﬁ'( '%3 R R
ID (11) The attachnent to the binding agent takes place at the other end of
the | i giier (o). ntbla an Yo @kl (MEpdghioky Present on the binding agent. Thus, L
conprises at least one reactive chegm cal group 25 (RCGL) that is reactive
towards a reactive chenmical ogrolu present on the binding agent. The
reaction between RCGL and s ftachnent of the conpound of
formula (11) to the btndi geng, by formgki on. of _a coval ent bond. Thus,
the cryptophycin derivatiPv&wof forful (II);: @ Lo be conjugated to a
bi ndi ng agent. 30The cr prbphyci'T’l %}4 of\ the "present invention,
i ncluding those that are illustrd&ed, g éxist in the formof bases or of
aci d-addition salts, especially of pharmaceutically acceptable acids.
Exdthp| Bsrepresruisia halagenmalpmbaore paitioraty Ch®suelresenty & )graupe(Or€ajatkykenge oup
- SZa f gdriisMrighviar 5 I eger .group
(L o ERrMETRE SR 87 et bneit FhacpRudilf SEcai et & o RREETE S
( C3- C7Y'R& %% {yo Hiskyppresent, indgpeng@ntly «of cach othr ot por- T@Emip- MeRBe fod Rahi ch
Zb 1 eprepasaitts iddepbmEngy Pnshch - §therdTH -déHa , grbls §cpakhik P'nﬁfréYpaT@:'ularl?,mﬁeRb I
eroary

(r)(ra;sr5?%B%%?'ﬁ%%?“%&&gﬁgﬁ({\%%s‘%ﬂﬂl kyl, (C3-C7)cycloal kyl, aryl, he

Rqo represents at least one substituent of the phenyl nucleus chosen from H, a group OH, (Cy-
Cas)alkoxy or a halogen atom. It may aiso be a group -NH,, -NH(C4-Cg)alkyl or -N(C1-Cg)alkyly
such as, for example, -NH; or -NMe,, preferably in position 3 or 4 on the phenyl nucleus. More
particularly, the phenyl nucleus comprises two substituents in positions 3 and 4 on the phenyl
30  nucleus. Preferably, it is 3-Cl and 4-methoxy. Rqs represents at least one substituent of the

b




(H') one of the follow ng reactive groups: -d, -N3, -O4 -NH, the
mal ei nWf2¢112001652 pcit-r-Bror | hal oaBet ani doOr eacti ve GCAR2016/M50086
represent| ng H or a group (d-Co)alkyl, nore particularly Me in the case of
t he CO of for - R RR R2410 R11 (I11) 3L, -RN11 12
10corer ﬁamleHéCB?SSﬂ bt af(‘:@-@?,”?ﬂP*vW?{kaOF%:Pa”'&r@'y Hod, -NI-12,0)r- O
-N OBr or with R12 representing Hor a group (Cl-C6)alkyl, nore 4
partlc r R, e reac ive ei m do
(%) or Wl ég”'%aw QIR 6 RSN SR Reng o Pb ohesegl b hots sBRsbe i he o
part | cexaampiss. Wach dBtiuentfarto Reuhay hiyo ad@T aneral/the epaties entiigurstibnar(e.g. R or

- S Clsgﬁégﬁh,ely%%qgg?%é%n Ve, Oxram@? I\/brehet eroaryl, especiallyS N

O N( Xi I ne erein 00 -0- NM:H or cation
particul arly, -ZbRb may represent -OH, -OCH3, -OCH2CH=CH2,0 O 0Or

AA represents a natural or unnatural amino acid. It may be an «, B or y amino acid. Mention may
be made especially of the following amino acids: alanine (Ala), B-alanine, 2-amino-2-
cyclohexylacetic acid, 2-amino-2-phenylacetic acid, arginine (Arg), aspartic acid (Asp), cysteine
10 (Cys), glutamine (GIn), glutamic acid (Glu}, glycine (Gly), histidine (His), isoleucine (lle), leucine
(Leu), lysine (Lys), methionine (Met), phenylalanine (Phe), proline (Pro), serine (Ser), threonine
(Thr), tryptophan (Trp), tyrosine (Tyr), valine (Val), y-aminobutyric acid, o,a-dimethyl-y-
aminobutyric acid, B,3-dimethyl-y-aminobutyric acid, ornithine (Orn), citruline (Cit) and also the
protected forms of the said amino acids (e.g. acetyl, formyl, tosyl, nitro). Preferably, it is a natural
15  amino acid. More particularly, it is glycine.

R4 and Rz may also together form an epoxide unit.
The attachment between the cryptophycin derivative and the binding agent is produced by means

20 of alinker L positioned in an ortho (o), meta {m) or para (p) position of the phenyl nucleus bearing
the unit CRy; thus, the cryptophycin derivative capable of conjugation has the formula (1l):

The attachment to the binding agent takes place at the other end of the linker L on & reactive

group present on the binding agent. Thus, L comprises at least one reactive chemicai group

25  (RCG1) that is reactive towards a reactive chemical group (RCG2) present on the binding agent.
The reaction between RCG1 and RCG2 ensures the attachment of the compound of formula (i)
to the binding agent by formation of a covalent bond. Thus, the cryptophycin derivative of formula
(I} is able to be conjugated to a binding agent.

30 The cryptophycin derivatives of the present invention, including those that are illustrated, may
exist in the form of bases or of acid-addition salts, especially of pharmaceutically acceptable

acids.

Examples of RCG1 that may be mentioned include:



ONGQ@ -0 or the groupin which G represents at | east one el ectroinductive
group NWRROHL0IPED or -Hal, especiall9 -F. They may be, PUCGYFR20a005@986t he
foll owi ng groups: -SH andO show good reactivity. Mre particularly, RCGL
may be _chosen from one of those_described in the exanples. Exanples of RC&
that nHyNESEAUNE NPT FoadPrutRich Za seRiesegisold 5% th gﬂoyei-ggea%Rméemmmﬁeasi de 5
chai nsgolip (GECHaRYNE CAsYAbMgI, biyR hefcand bE@RI,hdterddblogkylf ace of an

ant i boﬁ%,hthe i‘gccrhar i_(?& ?gqﬁ’pfs ofh. }]% hi nge regi.on(tgr t'he thiols of

cyst ei HedHIFAPRE LY FRET4eRenBT WhiGh Lol PPESSTED AR BPRer P ff AYH- dporg) |
Advanc patti@arty -Deland &, yerResanesvts 0240 Gibup $3:-Calkyl ATHL, )chdisetkyl, @bk Meteyoarpitdner

appg oaghes A%?%g%}e@g‘ﬂ consi dered, for instance the introduction of cysteines
by nmut tiOTI)‘I unutu }'i’J.R., et al., Nature Biotechnol ogy 2008, 26, 925-932;
WD 091026 274) or the 10 introduction of unnatural amno acids afl ow ng
ot her types of chem stry (de Gaaf A J., et al., Bioconjugate Cb@ 2009,
Publ i cat.i on Dﬁtﬁ (Web): Febr,uar\é) 3, 2009 (Revi e\ﬁ' DO : 10. 1021/ yc800294a ;
VO 2008088 Shdne falowing, ey gBvesi i-lo Ve -Q4: Az, teaclomige, 194, or

9026- 9027 (technoltegy ReCode(r))). These nodes of attachnent used with
antibodies are apPiyicabl e to all of the known binding agents as a function
of t heh3loagetamidar e © 15 |readtive groyp witb i itnseseotinghid ror eadrdyp (@adlsfajkyt, meorbi ndi ng
agent said@farlyMd MRS 81 AR %SHpd RS bi MEn R aN. cal groups RCG. Thus, it is
wel | known to0 those skilled in the art_how t'o nodify an anti body with the
aid of a nodifying agent (see e peCi 4F5y C\)/\D 2005/ 077 090 page 14). The

modi fication makes it pgs 0 0 the conjugation reaction and to

use a wider variety of 20 u CGL. diN yikQg agents for introducing
i fyi agént _may b WACtivated ester NHS of
)l

di sul fide groups 0 The no
4,ﬂ aryl;” heteroaryl,

formula represents a group (d - L
(C3-C7)cycl oal kyl, (Cs-C7)heterocyclbalfkyl and 25(HLK represents a group
(G -Co6)al kyl ene; for exanple, it is possible to usey N-succini m dyl

pyri dyl di t hi opropi onate (SPDP) or N-succinimdyl pyfdyl d.t hi obutyrate
(SPDB or the N-hydroxysuccinimdyl ester of 4-(2-pyyt+dyl=di~Nhiq)but anoic
aclld) swnpisingdhé gtaupdire dCHiE Wi yi= @)l -NsedH,i-el,,gr cupsor ( seavitBar, don

M A, ; 8@@ . N . US 5 208 020) which may then
react '\%})Ee%brgm E‘actl gh%ﬁérﬁgga;@"g%%%a%@y&the type -SH present on the

li nker of the 30 cryptophycinSderivative so as to forma novel -S-S- bond
(see Ex. 9 for a conjugate w- a disulfide bﬁ‘hd . The N hydroxysucci ni m de

group preferentially reacts o the gmn roa‘p pfesent _on the anti body so
as to POMR ERcYS SRR, oy BRB%B?C@%&%"% modi fyi W Byéerreseptiogd i bed

i n WO 2064p (26CH8-y ,.ohork partivliarly s. a pegyl ated described in WD 2009/ 134 976
or a sulfonic anal ogue of fornul alOdescribed in WO 20091134 977 in which: -

X3, X4, X5 and X5 represent Hor a (G -C6)al kyl group,
15 More particularly, -8Z, may represent —SH or ~SS(Cy-Cg)alkyl, especially —SSMe or —S$-

TR op o (

heteroaryl, especially N Xy and X; being defined hereinbelow). More

3] o
SO,M
O-N M=H or cation
o} or 0

 particularly, -Z,Ry, may represent -OH, -OCHs, -OCH,CH=CHj,, - or

Ny

O—N
;f } —0
or the group _@

-—-—0—{: >—
as -NO. or -Hal, especially -F. They may be, for example, the following groups: .

F F

Gl

in which Gl represents at least one electroinductive group such

. ~0 F
R

20 or FF . Another type of group —~C(=0)Z,R,;, is the following: N\’N. The reactive groups



X1 and X2 represent -H, -CONX8X9, -NO2, -X9 and -X9 representing H or a
group WO 205yMIRA3A , 5- X7 represents HS03- M+ or H, or aPCAVIRI010/050986

guat ernary anmoni um group, a denotes an integer fromO to 4 and b denotes
an integer ranging fromO to 2000 and preferably between 1 and 200; a and b
may take all thelval ues between, respectively, 0 and 4 or between 0 and
2000. 10Modi f“y‘P;ft"?agents for introducing nmal ei mdo groups Another exanple

of a no |f ng en Lnim dyd- 4- (N-mal ej m do hyl| cl ohexane- 1-
car boxy atéeﬁh(SI\/CC) éhows OSOH %&'&"}}'ﬁp 06%(5’8&'8%'5&’ &d@fwaﬁ d:héﬁf%‘%f)

sul f o- W%@ﬂbwslﬂmmmmdyl

4- (N-mal ei m donet hyl ) cycl ohexane- 1- carboxyl ate). Qther exanples that nay 00

O O N be nmentioned include: 00such as N-succini m dyl 3-nal ei mi dopropanoat e;
such aE5*3pPRiercel REHR dat ney R-mentiensd opdoproimardrelisod aineaberne®ybihdeidag an

' ntfgeﬁhﬂ%myﬁnﬂgld@%a@gpﬁﬁgt% ﬁgls@%tdﬁ@ﬁgntﬁ)g@f%g%g iﬁ%ld L%))le al |

t he val ues between such as succl nim
mal ei nPdeEr'mﬂeoWioarﬁfﬁBﬁf &'%Qgpﬁtws@y% Feslaing dnta- c@amswﬂ@@) londg (Garnett
ALK- 0, (aad.K-et aatN Ahv@n&bdsnﬁ}@; Deliv nmlewsnzmetds?'l17Mzasl)cq\n&brnéé¥rhtlys Uity nat e;

| ei m dophen but anoate, or such as
&sgﬁgcgﬁﬁ% g CP? ﬁ;geéﬁn?%'é%fﬁﬁo mainstance the int oductlon of cysteines by mutation
(Junutula J.R., et al., Nature Biofechnology 2008, 26, 925-932; WO 09/026 274) or the

10 introduction of unnatural amino acids ailowing other types of chemistry (de Graaf A.J., et al.,
Bioconjugate Chem. 2009, Publication Date (Web): February 3, 2009 (Review); DOL
10.1021/bc800294a ; WO 2006/069 246 and according to Chin JW., et al., JACS 2002, 124,
9026-9027 (technology ReCode®)). These modes of attachment used with antibodies are
applicable to all of the known binding agents as a function of their structure.

15
ft is also possible to chemically modify the binding agent so as to introduce novel reactive
chemical groups RCG2. Thus, it is well known to those skilled in the art how to modify an
antibody with the aid of a modifying agent (see especially WO 2005/077 090 page 14). The
modification makes it possible to improve the conjugation reaction and to use a wider variety of

20  groups RCG1.

Medifying agents for introducing disulfide groups

o]
R\S,S—ALK—IOLO D
The modifying agent may be an activated ester NHS of formula G in which R
represents a group (C+-Celalkyl, aryl, heteroaryl, (Cs-C7)cycloalkyl, (C3-Cr)heterocycloalkyl and
25 ALK represents a group (Ci-Ce)alkylene; for example, it is possible to use N-succinimidy!
pyridyldithiopropionate (SPDP) or N-succinimidyl pyridyldithiobutyrate (SPDB or the N-hydroxy-
succinimidyl ester of 4-(2-pyridyldithio)butanoic acid) so as to introduce dithiopyridy! reactive
groups RCG2 (see Bourdon M.A,, et al., Biochem. J. 1978, 173, 723-737 ; US 5 208 020) which
may then react with a reactive chemical group RCG1 of the type —SH present on the linker of the
30  cryptophycin derivative so as fo form a novel —S-S- bond (see Ex. 9 for a conjugate with a
disulfide bond). The N-hydroxysuccinimide group preferentially reacts on the amino groups
present on the antibody so as to form amide bonds. Another example of a modifying agent is

described in WO 2004/016 801 of formula © PXs X or.a pegylated



Modi fyi ng agents for introducing thiol groups Another exanple of a

modi f yiwiQ 20j£010%escri bed in WO 90106174 is of the fornPlca/ERR18MH58986Wi ch
- Hal represents a hal ogen atom 5- X10 represents a hal ogen atomor a
group C00X14, nitro, unsubstituted or hal ogenated (Cl- C8)al kyl,
unsubstituted or hal dyenat ed (C1-C8) al koxy, unsubstituted or hal ogenated
(02- C8)al kenyl, uns tituted or hal ggepated (C2-C8)al kynyl, unsubstituted
(Ca- C8) cycl oal kyl arylgthat S unsubsgﬁigfed or substituted with one to
three substituents seleéﬁédj? aniie; Wal ogen atom unsubstituted or

hal ogepealegle( @Lfo@)lal kyl ©gr dup, “Unsubst i t ut edesibédiroRenaves1$4376C8) al koxy;
10- each of the X11, X12 and X13 independently represents a hydrogen atom
or may represent X3; or X10rand X11 together forma ring (C2-05)alkyl ene,
whi ch is unsubstituted oro i tuged mngh one to five groups (G -C4)alkyl;

or X10 and X11 form together t* 2| ring (G -05)al kyl ene, which is
unsubstituted or substituted Swriénto five groups (Ci-C4) alkyl; 15and

X14 i ssulidnirnranalogme)mfpor(rﬁla C8) abkyl . Pref er addoyibedinwo epsRd7y ,,awﬁilahpr i ne or
gagmxggxﬁ%ga%t%p Bﬁloowﬁalr__%eﬁ& _Srgﬁg,SSI bilities for X10-X13: X/ 0 X11
- X1 and Xz represent -H, -CONXgXg, -NO, -Xg and -Xg representing H or a group (C4-Cg)alkyl,
5 -X;represents -SO3M" or H, or alternatively a quaternary ammonium group,
- a denotes an integer from 0 to 4 and b denotes an integer ranging from 0 to 2000 and preferably
between 1 and 200; a and b may take all the values between, respectively, 0 and 4 or between 0
and 2000.

10 Modifying agents for introducing maleimido groups

Another example of a modifying agent is succinimidyl-4-(N-maleimidomethyl)cyciohexane-1-
carboxylate (SMCC), a similar compound described in EP 0306943 or a sulfo-SMCC

(sulfosuccinimidyt 4-(N-maleimidomethyl)cyclohexane-1-carboxylate). Other exampies that may
Q

o 0
N,Auc-{
\ o-N

be mentioned include: ° 0 such as N-succinimidyl 3-maleimidopropanocate;
Q 0
&/\)‘\N,Amfojg
Ny H 0 ‘
15 o © such as N-succinimidy! 6-(3-maleimidopropionamido)hexanoate;

b being an integer between 0 and 2000 and preferably between 1
and 200 (b may take all the vaiues between 0 and 2000), such as N-succm[mldyi 3-(2-{2-[3-

ALK \n/ALK-n/ ):é

maleimidopropionylamino]ethoxy}ethoxy)propancate or SM(PEG)Z, such
T
o]
[+]
as maleimidoethyl N-succinimidyl succinate; o such as N-succinimidyl 4-(4-

o}
0 O,
Sige

20  maleimidophenyl)butanoate, or a such as N-succinimidyl 3-maleimidobenzoate.



10

15

C Me Me HHC (-CH(CH2)3CH2-) HH Cl H (-CH2(CH2)3CH2-) H Cl Et H

r VD 20 /141652C1 - CH- CH2- CH 12 PCT/FR2010/050986

Modifying agents for introducing thio! groups

Another example of a modifying agent described in WO 90/06774 is of the formula
X,

X— S
" NH,* Hal
X

X3 in which:

- Hal represents a halogen atom;

- Xyo represents a halogen atom or a group COOXq4, nitro, unsubstituted or halogenated (C;-
Cglalkyl, unsubstituted or halogenated (Ci-Cs)alkoxy, unsubstituted or halogenated (Co-
Cglalkenyl, unsubstituted or halogenated (C»-Cg)alkynyl, unsubstituted (C3-Cg)cycloalkyl, aryl that
is unsubstituted or substituted with one to three substituents selected from amino, halogen atom,
unsubstituted or halogenated (C;-Cg)alkyl group, unsubstituted or halogenated (C4-Cs)alkoxy;

- each of the Xy, X1z and Xy3 independently represents a hydrogen atom or may represent Xs;

or Xqp and Xq4 together form a ring (C>-Cs)alkylene, which is unsubstituted or substituted with one
to five groups (C4+-Cs)alkyl; '

or Xy and X4y form, together with Xz, a ring (Q1-05)alkylene, which is unsubstituted or
substituted with one to five groups (C4-C,) alkyl;

and Xq4 is —H or a group (C+-Cg)alkyl.

Preferably, Hal represents a chlorine or bromine atom. The table below presents possibilities for
Xio-X13!

Koo ) X1 X1z X3 Hal
Me H H H Ci
Ph H H H ct
t-Bu H H H cl
Me Me H H Cl
(-CHx{CH:};CHz-) H H cl
H (-CHy{CH,}5CHz") H cl
Et H H H Br
Et Me H H Cl
-GH-CHCH H H H cl
Me H Me H Cl
H H Me Me Cl
Ph Me H H Cl
4-CIPh H H H Cl
3-furanyl H H H Cl
i-Pr H ‘ H H cl
Me e Me Me Cl
CsH14 H H H Cl
CHzBr H H H Cl
CF, H H H Cl
CH=CH, H H H cl
2-NHzPh H H H cl




HHHC MHMHCO HHM M d Ph M HHCO 4-CIPh HHH

10

15

20

WO 2011/001052 13 PCT/FR2010/050986

+ —
NH, CI

8
An example of a preferred iminothiolane is the following:

Modifving agents for introducing haloacetamido groups

Another example of a modifying agent is succinimidyl-4-(N-iodoacetyl)amincbenzoate

bl

{SIAB) o , or similar compounds, arndng which are succinimidyl-N-iodoacetate
Q
o]
g;r‘o’lk/l
(SIA) © ., succinimidyl-N-bromoacetate  (SBA), or  succinimidyt-3-{N-
bromoacetamido)propionate (SBAP) or a similar pegylated compound described in

8]
(o]

g‘\olmoﬁ\/“\r(\;

WO 2009/134 976 © ¢, b being as described previously. Figures 1 and 2
illustrate the modification of an amino group of a binding agent with SPDP or with the preferred
iminothiolane above.

Thus, it is possible to introduce onto the binding agent disulfide groups RCG2 (-SSR}, especially

3 XY
—5. 2 —S.
of pyridyidisuifide type N or 57N , in the case where RCG1 represents —SH.

Similarly, it is possible to introduce onto the binding agent thiol groups RCG2 (-SH), for example
with an iminothiolane, in the case where RCG1 represents disulfide (i.e. RCG1= -8Z, with Z,7,

L)
for example Z,;=—5 SN ). In both cases, the covalent bond that forms by reaction between

RCG1 and RCG2 is a cleavable disuifide bond.

It is also possible, in the case where RCG1 represents —SH, to introduce onto the surface of the
o]

N |

binding agent RCG2 groups of maleimido type ( © ) or haloacetamido type (e.g. bromo- or
H

‘x\N\I(\Br or |
iodoacetamido  © ). Reciprocally, it is possible to introduce onto the binding agent thiol

groups RCG2 (-SH), for example with an iminothiolane, in the case where RCG1 represents

b
B j-]/\Br o |

¢ or 0 . In this case, the covalent bond that forms by reaction between RCG1 and
RCG2 is an uncleavabie sulfide bond.
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An exanple of a

nts for

00, b being as

he nodification of
preferred

onto the binding
ridyl disul fide

L* = fragment of a linker L comprising RCG1=-8Za and such that L= -|.*SZ,



, in the case where RCGL represents -SH. Simlarly, it is possible

to i nt MEIBEVYHOR t he binding agent tiol groups RCG (-PEHYFRIa10/068%86p! e
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In the case where RCG1 represents a maleimido ¢ or haloacetamido o reactive

group with Ry, representing H or (C+-Ce)alkyl, more particularly Me, the cryptophycin derivative

10 may be represented by the formula (l1a) or (lib) below:

Bror|

ﬁ L—{“&. R'RZR: AN

(lla) AL (llb)
(L* represents a fragment of a linker L such that L= -L*-maleimido or L= -L*-haloacetamido)

The cryptophycin derivative may be, in the series C-52 and C-1, one of the following D4-Dj :

15
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or an equivalent unit described in one of the examples.

More particularly, L is in the para position of the unit RC;.

5
Process for preparing the cryptophycin derivatives
The compounds of formula (ll) are prepared according to Scheme 1 starting with a cryptophycin
derivative of formula (lll) and a linker precursor (LP):
R R R,
1Rz 3 R4 ] o
PL+ G o O HN —_— m
o .
Ry, Rﬁ; J}(\ l@"m
o}
Rs " R R, i
10 Scheme 1

G represents the group -CH=CHj, -(CHy),Y or -(C4-Cs)alkylene-Y with n being an integer ranging
from 1 to 6 and Y representing —OH, -SH, -Cl, -OLG in which LG denotes a leaving group, for
instance a mesylate (OMs) or tosylate group, or alternatively Y

15 represents -Nj, -NH,, -COOH, -NRy;-CH;-C=CH in which Ry, represents H or a group (Cs-
Cs)alkyl, more particularly a methyl group. The linker precursor LP has the function of introducing
the linker L into the cryptophycin derivative after reaction between the group G and a chemical
function present on LP.

Hs—( O —O%
< (i.e. Y represents the group = ) chosen

from one of the following 9 groups (Rqz and R’ represent H or a group (C4-Cg)alky!):

20 G may also represent the group

5 .
HS-ALK” N HS-ALK R HS«ALK’N\O
N
k’N“(CHz)n%— . K’N‘«:Hz)n%— HeAK e, 3— N o3
H )

1
Rz 33'12 Rz $f2

R
T2
g N HS-ALK.__N N.
HS-ALK-CHy” \/TO/\ﬂ,’ (CHz)..%—_ \ér \/TO/\ii/ (% . HS-(CH,CH,O)-CH,CHy” N\(CHZ)n_E_ . HS-ALK3-
H

or -(CHz)y-SH. ’ '
25

In Scheme 1, several steps and/or reactions may be necessary to arrive at the cryptophycin
derivative (li) starting from the cryptophycin derivative (lll). Thus, for example, in the case where
Z,=H, it is preferred to introduce a linker L for which Z,=-S{C-Cg)alkyl using the corresponding
linker precursor, and then to reduce the disulfide function —SS(C4-Cg)alkyl to a thiol function -SH.
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It is possible to use in order to do this, for example, TCEP: see in this respect Burns J.A., et al.,
J.Org.Chem. 1991, 56(8), 2648-2650. This conversion ~SS(C:-Ce)alkyl » -SH may apply, for
example, to the linkers Li4 and Laq.23 0f Table Il

—QO—N
Similarly, in the case where Z,R,= © , alinker L for which Z,R,=-0-allyl may be introduced

using the corresponding linker precursor, followed by deprotecting the function -COOH and
Q

—0—N
infroducing © . Deprotection may be performed by treatment with a palladium catalyst, for
example Pd(PPh;), in the presence of a "scavenger” amine, for example morpholine; the
activation may be performed with N,N’-disuccinimidyl carbonate in the presence of a base, for
example DIPEA or with NHS in the presence of a coupling agent, for example DCC. This

a
—0-N
conversion of a group ZyR;, into another group ZyR, (e.g. -O-allyl > O )} may be applied to
obtain other groups ZyRy, especially those described above.

In the case where Ry represents a halogen atom and R; represents an acyl group, it is preferred
first to prepare a compound of formula (11} for which Rz represents a group -OH (once the linker
has been introduced), and then to introduce the acyl group using the corresponding acylating
compound.

Schemes 1’ and 1” similarly illustrate the preparation of a cryptophycin derivative comprising a
linker comprising, respectively, a maleimido or haloacetamido group (L* represents a fragment of
a linker such that L= -L*-maleimido or L= -L*-haloacetamido).

N0

;Rﬂ o Q ﬁo 0

o linker-4 = O N,

O-N O linker—nN |
HN, 2 TN I oHs
L'—Crypto L Crypto. -—o L'—Crypto -
(Ha}
Scheme 1’
Brorl o
Bror | o

NR,, \\(
0 Q
\Iinker—q Brorl O AR
O-N L{ \? o]
HN NR i
2 5 Q\

\
L'—Crypio L*—Crypto L'—Cryplo

{lib)
Scheme 17
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These derivatives are obtained by reaction between a cryptophycin derivative comprising a linker
L’ comprising an amino or thiol group and a modifying agent for introducing, respectively, a
maleimido or haloacetamide group.

Examples of reactions between the group G and a chemical function pregenton L P

« nucleophilic substitution between a linker precursor LP bearing an amine function -NH- (an
amine sait may also be suitable for use) and G=-(CH2),Cl or -(CH,),OMs (see, for example,
Table l, LPy4, LP7,, LPg1g, LP2123): this reaction may be performed in a potar aprotic solvent in
the presence of a base, for instance TEA or DIPEA. See Ex. 1, compound 7 or Ex. 15,
compound 48;

» acylation between a linker precursor LP bearing a carbamoyl halide function and
G=-(CH2);,OH (see, for example, Table Il, LPs): this reaction may be performed in a polar
aprotic solvent in the presence of an amine base, for instance TEA.

According to one variant, it is also possible to react a linker precursor LP bearing an amine
function ~NH- and G=-(CH,),0-C(=0)-O-(4-nitrophenyl) obtained from G=-(CH,},OH and
p-nitrophenyl chioroformate (activation of the alcohol in the form of carbonate) according to the
scheme below (Ri2= H or (C4-Cgalkyl):

-NHRz + crypto-(CH»),,0-C(=0)-0-(4-nitrophenyl) > crypto-(CH,),0-C(=0)-NR12-

¢ the activation of an alcohol in the form of carbonate may also be used to react a linker
precursor bearing a function —OH and G=-(CH,),NHz or —(CH,),OH fo obtain, respectively, a
carbamate function (-O-C(=0}-NH-) or carbonate {(-O-C(=0}-0O-) according to the following
respective schemes:

-0-C(=0)-O-(4-nitrophenyl) + crypto-(CH2),NH; » crypto-(CH,}NH-C(=0)-O-

-OH + crypto-(CH,),0-C(=0)-0-(4-nitrophenyl) > crypto-(CH,),0-C(=0)-0-.
(see, for example, Table I, LPga 6, LP24.25)
e esterification between a linker precursor LP bearing an acid function -COOH and
G=-(CH,),,OH (see, for example, Table Il, LP4): this reaction may be performed in a polar
aprotic solvent in the presence of an amine base, for instance DMAP and a coupling agent, for
example DCC;
s amidation between a linker precursor LP bearing an acid function —-COCH and G=-(CHj);NH,
(see, for example, Table ll, LP44,): this reaction may be performed in a polar aprotic solvent in
the presence of a coupling agent, for example EDCI or HOBY;
» amidation between a linker precursor LP bearing a function —-NH, and G=-(CH.),COOH (see,
for example, Table I, LP#): this reaction may be performed in a polar aprotic solvent in the
presence of a coupling agent, for example EDCI or HOBY;
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* 1,3-dipolar cycloaddition {also known as “click” chemistry) between a linker precursor LP
bearing an alkyne terminal function and G=-(CH;)\N; or altematively a linker precursor LP
bearing an azide function and G=-(CH,),NR,-CH,C=CH (see, for example, Table 1, LP1s5.1g):
this reaction may be performed in a polar solvent in the presence of Cu(l) as catalyst (see in
this respect the Huisgen cycioaddition: Rostovisev V.V., et al., Angew. Chem. Int. Ed. 2002, 41,
2596-2599; Tomoe C.W., etal., J. Org. Chem. 2002, 67, 3057-3064);

+ metathesis between a linker precursor LP bearing an ethylenic end function and G=-CH=CH,
(see Table N, LPg, LPy): this reaction may be performed in a polar aprotic solvent in the
presence of a second-generation Grubbs catalyst (CAS No. 246047-72-3, see in this respect
Poeylaut-Palena A A, et al., J. Org. Chem. 2008, 73, 2024-2027).

As regards the linker L

The linker L may be chosen from one of the foliowing:

-G X (CR13R14)({OCH2CHz),(CR15R16), Q RCG;;

-G X (CR13R1u}(OCH,CH),-Y'(CR1sR15), Q RCGy:

-G’ X (CR13R1MCR17=CR1g)(CR15R16)(OCH,CH,), @ RCG1.

-G’ X (CR13Ru){OCH,CHz)y(CR17=CR18)(CR1sRs)s Q RCG.

-G’ X (CR1aR1a)-pheny-CRsR1s)s Y' Q RCGr; -G’ X (CRysRyshefuryl-(CRisR1g)e Y’ Q RCG,

-G’ X (CR13R14)-0xaz0lyl-(CR1sR1s), Y’ Q RCGy; -G’ X (CR1aR4)-thiazolyl-{CRsR1g)y Y’ Q RCG::
-G’ X (CRyzR ) thienyl(CRsRs)u Y’ @ RCGy; -G’ X (CRyaR1a)-imidazalyl{CR1sRe), Y’ Q RCGy:
-G’ X (CRy3R14)-piperazinyl-CO{CR1sR 1)y Y' Q RCG;. -G’ X (CRqaR14)r-piperidyl-methyl-NR .-
CO(CRisR1s)y Y' Q RCGy; -G’ X (CRyaR1a)-piperidyl-(CRisRg)y Y' Q RCGy -G’ X (CR1sR1a)e
piperidyl-NR1z-(CRsRie)u Y’ Q RCG1-G’ X (CRyaRya)triazoly-(CRisR 1)y Y' Q RCG1,-G' X
(CRy3Ru)-triazoly{(CRsRe)s Y' Q RCG;,

-G' X (CRysRu)-phenyl-(CRisRiels @ RCGr; -G’ X (CRysRus)fury-(CRsR1e)s Q RCG1, -G’ X
(CR1aR14)-oxazolyl-{(CR1s5R16)y Q@ RCGy; -G’ X (CRysR1z)-thiazolyl-{(CR5R5)y Q RCGq; -G’ X
(CR43R14)-thienyl-(CR15R16)s @ RCGy; -G’ X (CRyzR1s)-imidazolyl-(CRsR1g), Q RCGy; -G’ X
(CRuaRua)-piperazinyl-(CRisR1gls @ RCGs; -G’ X (CRy3R14)-piperidyl-{CRysRe)e Q@ RCGy, -G X
(CR1zRus)r-piperidyl-methyl-NR2-(CR15R1g)y @ RCGy; -G' X (CR13R14)-piperidyl-NR»-(CRsR1g),
QRCG, -G’ X (CRy3R14)triazolyl-(CRsR16)s Q RCG:,

or

-G" Y (CR1sR14)}{OCH,CH2),(CR15R1)y Q RCG1;

-G" Y (CR13R14}(OCH2CH2)-Y'(CRy5R15), Q RCGy;

-G" Y (CRigR19}(CR17=CR1)} CR15R16)((OCH,CHy), Q RCG:,

-G" Y (CR13R1a){OCH,CH,)y(CR17=CRg}(CR15R16), Q RCG;.

-G" Y (CR1zR1a)-pheny-(CR1sR1g), Y' Q RCG1; -G" Y (CR1sR1a)-fury-(CR1sR1g)y Y' Q RCG,: -G”
Y (CR13R4)-oxazolyl-(CR1sRg)y Y' Q RCGy; -G™ Y (CR13Ra)r-thiazolyl-(CR15Rg), Y' Q RCGy; -
G"Y (CR1zR1a)-thienyl-{(CR15R 16}, Y' Q RCGy; -G Y (CR1zR1g)rimidazolyl-(CR15R16), Y' Q RCGy;
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-G" Y (CRisR1q)epiperaziny-CO(CRsR1g)y Y’ Q RCGy; -G Y (CRyzRa)-piperidyl-methyl-NR -
CO(CR1sR1)u Y' Q RCGy; -G” Y (CR13R4)-piperidyl-{CR5R16)y Y' Q RCGy; -G” Y (CR13R14)
piperidyl-NR12-(CR15R1g)y Y' Q RCGy, -G” Y (CR3R1a)-triazolyl-{CRsR 1)y Y' Q RCGy;

-G" Y (CR1sR1a)-pheny-(CRisRis)l Q RCG; -G” Y (CRygRea)efury-{CRzRyg), Q RCGy, -G” Y
(CR1gR14)-0xazoly-(CRisR1s)s @ RCGy; -G" Y (CRysRua)thiazolyl-(CRsRsgls Q RCG1; -G Y
(CR1aRy)rthienyl-{(CRsR6)y @ RCGy; -G Y (CRyaRua)-imidazolyl-(CR1sR1g)y Q@ RCGy; -G Y
(CRusR1e)-piperazinyl-(CR1sR1s)y Q RCGy; -G” Y (CRy3Rya)-piperazinyl-(CRisRy)y Q RCG; G Y
(CRs3R14)-piperidyl-{CR1sRse)s Q RCGy; -G” Y (CRyzRu)-piperidyl-methyl-NR12-(CR15R6)y Q
RCGy;-G" Y (CRyzRa)-piperidyl-NR z-(CR1sR1s)u Q RCGy; -G” Y (CRy3R1a)triazolyl-{CRisR1g), Q
RCGy;

G’ represents a group -CH=CH- or -(CH.).;

G” represents a group -(CHa);-;

n représents an integer ranging from 1 to 6;

X represents a single bond or a group -CO-, -COO- or -CONRz~, the group CO being attached to
'G’;

Y represents a group -O-, -OCO-, -OC0OO0-, -OCONR;-, -NR{2-, -NR{,CO-, —NR1200NR’12;,
-NR1,COO- or -8(0)q-, the atom O or the group NR4, being attached to G”;

Y’ represents a group -0-, -OCO-, -OCOO0-, -OCONR2-, -NR12-, -NR1,CO-, -NR12,CONR’ -,
-NR2COO0-, -5(0)q-, -CO-, -COO-, or -CONR12-;

Ri2, R'12, R13, Ri4, Rys and Rqg, R4z and Ry represent, independently of each other, H or a group
(C1-Celalkyl;

t, u and y represent integers that may range from 0 (in the case of the absent group) to 20 and
such that t+u+y is greater than or equal to 1;

g represents an integer that may be 0, 1 or 2;

Q represents a single bond, a group (C+-Cig)alkylene or a group (OCH,CH>), i being an integer
ranging from 1 to 20, more particutarly from 1 to 10, even more particularly from 1 to 8 or from 1
to 6, and even more particularly from 2 to 5. i may take each of the values of these ranges, and
may especially be 2, 3, 4 or 5.

In the case of the linker of formula -G” Y (CR13R4){OCH;CHz),-Y'-(CR15R6); @ RCGy, if y is 0
{(no PEG group) and if Q represents a single bond, then u cannot be 0. More particularly, linkers
comprising the terminal group -NRx-C(=0)-O- (Y'=NRj; u=0; Qs=single bond and
RCG= -C(=0)ZyRy) are excluded.

'y represents an integer ranging from O to 20, more particularly from 1 to 20, even more

particularly from 1 to 10, from 1 to 8 or from 1 to 6, and even more particularly from 2 to 5. y may
take each of the values of these ranges, and may especially be 2, 3, 4 or 5.
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Some of these linkers have been described in patent applications WO 07/085 930 and
WO 09/016 516.

The linker L may be chosen from one of those of formula (IV}:

i _D—(CHn—3~
RyZ,-CO-ALK (AA)wW ()
in which:
+ (AA),, represents a sequence of w amino acids AA connected together via peptide bonds;
+ w represents an integer ranging from 1 to 12 and preferably from 1 to 6;
« n represents an integer ranging from 1 {o 6;

« D represents one of the following units:

vV, R VEV
o 4 2 4
NR7< | . —NR;<\

V; O\n/ ~ V3 o
RyuRy ©

19

\H/T\

(D1 Rzo Ry O (D2)
V=V,
NRz \/5
RyRy O (D3)
for which:

Rz represents H or a group (C1-Cg)alkyl;

Rig, Rap, Rz1 and Raz represent, independently of each other, H, a halogen atom, -OH, -CN or
a group (C4-Cyalkyl;

T attached to (CH.), represents NRy, or O;

V, represents O, S or NRyz;

V, represents CRz or N;

Vs, Vs and Vs are chosen, independently of each other, from CR2, and N.

An example of D2 is as follows:

\Q\JY

O
AA denotes a natural or unnatural amino acid, more particularly chosen from: alanine (Ala), B~
alanine, 2-amino-2-cyclohexylacetic acid, 2-amino-2-phenylacetic acid, arginine'(Arg), aspartiic
acid (Asp), cysteine (Cys), glutamine (GIn), glutamic acid (Glu}, glycine (Gly), histidine (His),
isoleucine (lle), leucine {(Leu), lysine (Lys), methionine (Met), phenylaianine (Phe), proline (Pro),
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serine (Ser), threonine (Thr), tryptophan (Trp), tyrosine (Tyr), valine (Val), y-aminobutyric acid,
a,a-dimethyl-y-aminobutyric acid, B,3-dimethyl-y-aminobutyric acid, ornithine (Orn), citrulline (Cit).

The sequence (AA), has the formula;

" 0
** N‘;\\LKJHW\*

Ras in which Rg; represents a residue of one of the amino acids described

above. Examples of sequences are as follows: Gly-Gly, Phe-Lys, Val-Lys, Val-Cit, Phe-Phe-Lys,
D-Phe-Phe-Lys, Gly-Phe-Lsy, Ala-Lys, Val-Cit, Phe-Cit, Leu-Cit, lle-Cit, Trp-Cit, Phe-Ala, Ala-
Phe, Gly-Gly-Gly, Gly-Ala-Phe, Gly-Val-Cit, Gly-Phe-Leu-Cit, Gly-Phe-l.eu-Gly, Ala-Leu-Ala-Leu.

The linker precursors are those comprising the corresponding —OH units:

Voo Rig V&V V=V
- 74 2 4 2 4
NR3 < , —'—NRE—<\ “—NR;2—<\ /Vs
V; OH Vs OH VZ_L](oH
RZB R21 REO R21 RZO R21
WO 2005/082 023 (see especially pages 61-64) describes how to obtain certain linker precursors.

The preparations of the linker precursors LP25 and LP26 described below may also be used for
obtaining other similar linker precursors comprising another sequence (AA),.

The linker L may also be chosen from one of those described in Table H or from the illustrated
compounds. in all the formulae of linkers, NR;z or NR’1, more particularly represents NH or NMe.

Preparation of the compounds of formula (lll)

in the case where G=-{CH,),OH or -CH=CH,
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P, = compound of formula (I} P, = compound of fnmula (i!l)
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Scheme 2

P is prepared according to the teaching of patent applications WQ 98/08505, WO 00/23429 or
5 WO 00/34252 and also the following publications: Rej R., et al., J. Org. Chem. 1996, 61, 6289-

6295; Salamonczyk G.M., et al., J. Org. Chem. 1996, 61, 6893-6900 or J. Med. Chem.1999, 42
(14), 2588-2603 (incorporated herein by reference). In pages 158-159 of “The isolation,
characterization and development of a novel class of potent antimitotic macrocyclic
depsipeptides: the cryptophycins”, Chap.9, in “Anticancer agents from natural products’,

10 Taylor&Francis, CRC press book, ISBN=0-8493-1863-7 are given in the synthetic schemes for
preparing the various cryptophycin fragments (A, B, C and D) and for producing P;. Rej R., et al.,
J. Org. Chem. 1996, 61, 6289-6295 describes in Schemes 1-6 the route of access 1o one of the
cryptophycin derivatives of Figure 1, but these schemes may apply fo the preparation of P4 using
suitable starting reagents.

15
P, allows the preparation of other cryptophycin derivatives with the aid of the steps detailed
hereinbelow: _
Step (i): opening of the epoxide ring of P4 in acidic medium so as to obtain the diol function.
Concentrated perchloric acid may be used, for example;

20  Step (ii): oxidative cleavage of the diol using, for example, sodium periodate;
Step (iii). Wittig reaction using a suitable phosphonium halide, for example a bromide, and a
strong base, for instance Bulli;
Step (iv): Corey-Chaykovsky epoxidation reaction involving a chiral sulfonium salt, for example a
triflate, in the presence of a base, for instance KOH;

25  Step (v): deprotection of the silyl ether using, for example, a tetrabutylammonium fluoride
solution.



)1-Br or | In the case where RCGL represents a nal ei m doO or

hal cacs@uotomescti ve group wizsh R12 representi n@CH/ER20000568Fal kyl ,
nore particularly Me, the cryptophycin derivative 10may be represented by
the formula (11a) or (I |b) bel ow (L* represents a fragnment of a |inker

L such that L= -L*-maleim do or L= -L*-hal oacetam do) The cryptophycin

d C1 fidh 1- D8
WGDF lz\éfiﬁll(gzgl%ﬂﬁéé’)f%%;r%%@?eg? frlgﬁ&gﬁéhégph%ﬁﬂm bro?rﬂ?b of id eoEféHeQW Nk

t cl
an cqui VBPBRIMIH ¢ (sspropUBIT A opTonel (EASNRIPHRST W hscreriaiomdty, L
is i tn whrh B&H&]gﬁﬁm’{ulben@f_;ﬁﬂlﬂ%@thuﬁblt(CJ(;l@Norﬁm%B cf:ﬁ’#neﬁfeﬂlp&fdh&glstdé@cnbed
cryv 0 1V I VeS ar e [
ook aPRYSlE EHEnh Ehant LafRARHP ooah e on Rt b ehroLSasl o7 S FoR ul o
(ri ) eapdesanisi angrenp (1B-etyailgb are(dbRjinedRn RZSiRED niRlnner stértindR@itiH{hlel dojresponding

diol, which is either a commercial product or is obtained by Friedei-Crafis C-alkylation starting
with 1,4-benzenedimethanol.

10  Starting with 1-(bromomethyl)-4-(triisopropylsiloxymethyl)benzene (CAS No. 135408-73-0), the

preparation of which is described in Scheme 4a of EP 0 496 548 or on page 83 of the article by

Nevill C.R. Jr., et al., Bioorganic & Med. Chem. Le#t. 1991, 1(1}, 83-86, the corresponding

phosphonium bromide may be obtained. The compounds for which R;, represents a group (C4-

C,)atkyl are obtained in a similar manner from a compound equivalent to compound 1 described

15 on page 83 of the article by Nevill C.R. Jr., et al., Bioorganic & Med. Chem. Lett. 1991, 1(1), 83-

86, which is either a commercial product or is obtained by Friedel-Crafts C-alkylation starting with
p-tolylacetic acid.

(1R 4R,5R,6R)4,7,7-Trimethyl-8-(4-vinylbenzyl)-6-thionia-bicyclo[3.2.1]octane

20  trifluvoromethanesulfonate used in step (iv) is obtained from (1R,4R,5R)-isothiocineole (see
Aggarwal V. et al., JACS 2010, 132, 1828-1830), the preparation of which from (R)-limonene
{CAS No. 95327-98-3, commercial product) is described in this same reference.
Triphenyl{p-vinylbenzyl)phosphonium bromide (CAS No. 118766-51-1) is obtained from the
corresponding bromo derivative (see Drefahl G., et al., Chem.Ber. 1961, 94(8), 2002-2010), the

25  preparation of which starting with 4-vinylbenzyl alcohol {CAS No. 1074-61-9, commercial product)
is described in the article by Shimomura O., et al., Tefrahedron 2005, 61, 12160-12167.

Starting with Py or P, which are compounds of formula (lll) for which G=-(CH),OH, other
compounds of formula (}l) containing other groups G may be obtained.
30
in_the case where G=-(CH,),Cl or —(CH-),N;

HN (PhO)zP(-OlN; HO HN _MsCl, TEA _ C 05,0 HN.
R &I L\ A R Rij: ,‘L(\ Ro ™ oom o Rgiojs(\Nlo\@ Fo

7Ra Ry RyH 5 Ry RH

7 P1ll
CPBA, DCM

1% i Rs Ry Rs
B o B, P
Ny 04,0, HN_» (PROYP(=0N; Ha HN _MsCLTEA Cl 04,0 HN._o
Ru R, ojﬁ(\ﬁ (I;'Rm DBU, THF R I ﬁ»(\ l\©' R pem Ri g, on\H O\ORW

Prs By R, Piy Re Ry R
Scheme 3

u
-
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Schene 1 G represents the group -CH=CH2, -(CH2)"Y or -(GC -C6)al kyl ene-Y

W t h nWiI2R#Ig/@m032nt eger ranging from26 to 6 and Y repr epeTHR10/0850986 SH,

-, -OLGin which LG denotes a | eaving group, for

[ nstancearresyl at e(OMb) ortosyl at egroup, oral ternati velyY 15 represents - N3,
CNH2,  Sterngwithipergroen B=GHzAH: e wruph GRIGHCh pr 856Nt marbeebtainet:oup ( CL-

06) al kyihe mma@cﬂaabtL@uﬁ@raexpeﬁomw{hewréaéﬁce &Wéls@lé@& PsmpbRRre;LP has the
functio rodu0|n t he err L into, the crg t oph C|n derlvatlve after
reactio ﬁé'fj fhee B&fﬂj‘ﬁe‘@"&f B PLeserem’ diphenyipiie PGP N angisi cH

20G ey bases forreapinpis EU. SeReie Guizbtribes thése eRICBGRITOISthE b@se&’ﬂﬂUButhﬁna@QlﬁQJf )
chojsen?rghp{&?yf of the following 9 groups (R12 and R 12 represent H or a
Kk

gr oup al'kyl): ct$2 , 1212 7127112 7711 12 "HS-ALKyN',---.0.-N...-N,
2- HS-ALK-CH NN 1CH2) ., t 0(Crlvn <HS-(CH2CH20)i - CH20H( (CH2) n+ . HS- ALKi -
A, or Mﬂ&%ﬁﬁ@ﬁhﬁ 1, several steps and/or reactions may be

necessary to rive at the cryptophycin derivative (I1) st rt| ng fromthe
crypt ophx@'i\%’\iwtlve ) o exanple, ere Za=H,
it is preT emazgmmr.aﬁ%m OBl et

?‘W% usi ng

t he correspondi Agl i nker precursor R, Eﬁiﬂ Phen t&™feduce theaa

function -SS( Leaal kyl to a thiol Tunction -SH It is po§5|ble to use'in
or der to do t |s for exanple TCEP; see in this respect Burns J. A, et

al ., B 991, 56(8 o This conver s C6) al kyl

- SH ma 0 ot Eg?,m%&— Wh g W .
0 -0- N 5Si mi Iva? l the case whek %gg@k amHenker L fog%aéuﬂg;@L

ZbRb=-0-al l y1 ﬁay be introduced using the corresponding |imker precursor,
fOM owed by deprotecting the functfehremedb01-1 and -0-N )r.

Starting with the group G=-(CH;);OH, the group G=-CH,COOH may be obtained via an oxidation.
Scheme 4 describes a double oxidation: 1% oxidation using the Dess-Martin reagent (see
“Encyclopedia of Reagents for Organic Synthesis”; Paquette L. A., Ed.; Wiley: Chichester, UK,
1995, Vol. 7, 4982-4987 or Boeckman R.K. Jr., et al., J.J. "The Dess-Martin Periodinana" Org.

15  Synth. 2004, 10, 696-702) followed by a 2™ oxidation of Pinnick type in the presence of 2-methyl-
2-butene (Pinnick HW., Tetrahedron 1981, 37, 2091-2096). Scheme 4 describes these reactions
for the case of a starting compound for which n=2, but it may also apply for n>2.

in the case where G=-{CH,),NH.

RS R‘Rs Rﬁ R4R5 o
_ TCER _ HN 00 HN,_ .
Ry IOJS(\ lo\@ ) MeOHero Ry R“onﬁ(\nlo\@_&“
20 r"121 Py h
Scheme 5

Starting with the group G=-CH:N,, the preparation of which is described in Scheme 3, the group
G =-CH;NH; may be obtained with the aid of a reduction reaction using a phosphine such as
25  TCEP. In this respect, see: Faucher A -M. et al., Synthetic Comm. 2003, 33, 3503-3511:

Bonf
= =4

Ry RvRa ojs(\:lo\@_ R OEAD, PP, 0 R R‘I HN:L@RW EtOH Ra Rﬂ

P11
RS Se R
Py Ry Ry RgH
Scheme 5’



i ntroducing0 . Deprotection nmay be perfornmed by treatnent with a palladium
cat al yswo 200001052 exanpl e Pd(PPh3) 4 i2y the presence of 2cISERMADSSHIZcAM Ne,
for exanpl e norpholine; the activation my be perforned with

N, N - di succi ni m dyl carbonate in the presence of a base, for 10exanple

DI PEA éccarfling toyiase ivariariestpitieg avith dhe fgraupc@aiH0Y, fgegroup Ge+Clebizpiney DEC.
This  optained QittOtrl & hi - | h (e. 9.
0211 g2 e GO MRl Bel Gl oo B hoRlile e BSHP AR R, st
descri BSHeHbfe! 'fPWQbHéﬁ)-c %ﬁe"r9§1R1_L-2$iérwgé1§§%t-ls, roh Reagfons 48Pman a2

r epr eseps;HuReabY, QyOPRp. 1996] 36, ALEH 64 IR ehps 5 4k 5 R BB &5 £aMp@uNd of

f or pul 1) for ich R2 represents a group -OH (once the |inker has been
intggdﬁ'te&@%yaéﬁ?@p\éﬂé?f?& i ntroduce the acyl group using the corresponding

acyl ati ng conpound. Schemes 1' and 1" simlarly illustrate the

pr epar ﬁ# lh%@agéuﬂeprég-i@ﬁ’h! xﬁhn_gﬁégéﬁti ve conprising a 20linker conpri sing,
respec X 1 atet am do group (L* represents a fragnent
of a | Stadéng wihcthe greap G==(CH}Clhrtlearonpd@=-CHA)=NR ) CHel 20t ming b dbthined with11a)

or neme e aid of BnuBodhite TIESRRLLKE the' PamBifia P I lIEh . ERARICON cbStpenn @
cr &tophym n derivative conprising a l'itnker L" conprisi Ag An am r thiol
gr o¥ip BREARYRBHSE FraTll epalky froerarest acsaidinionig, MecksWdetet vkl Y Orga Gheimeitd8o or
hal oace gipy dBogispup. SExanpl es of reactions between the group G and a

chem cal function Present on LP  nucl eophilic substitution between a

| i nker precursor LP bearing an am ne function -NH (an amne salt may al so
be sui irothkeat®whossg= ESH(CH2) nCl or -(CF12)nOMs (see, for exanple,
Table I'l, LP14, LP78, L%%lp’ LP21-23): this reaRgti on may be performed in a

pol ar aprotic SOWO presence of aab@e@\}&ﬁﬁ nst ance TEA or Dl PEA.
See Ex. 1, conpo Qf’oEx*i“ 15y . 10eBAFGUN ; Oy %: n between a |inker
precursor LP bearing a e a%‘n@ "halrirele f unct i o%%a@u t\(-:?‘('fl—m nOH (see, for
ex le, Table Il, LP5): P¢his reaction may be performed in a polar aprotic
sol¥ent in the presence of an anmi n&°PRM®6 for instance TEA. 15According to
one variant, it is also possible to react a |linker precursor LP bearing an

grﬁ ?EH nggfgil\mth éﬁd‘bro@?cbﬁﬁemz%rﬁ)tﬁg}gﬁéfpﬂb:qsﬂﬁmﬂ[rﬁé%h?_@)ﬂblair}fé@% ﬁb rlﬁiélirééﬁolm _
=- -1l.a -nitro chl or of or e ¢t vation o ne al cohol in
the. ol aretbin i & RS MErerEE ShErbAD i ertasered gy ot fom

( C1- ColetrbkytyimmoNimRL@ride amd/pdxameBiid)sidiniete-8gcotlirigitortit J.ap ey [Org. Chem.

Crypt 016@7@!,’&)‘5%@8% (Mé]E%C S)ggcheme 6 describes this reaction for the case n=1, but it may

also apply for n>1. In the course of this reaction, the intermediate dimer having the formula below

may be formed:
OM\@\ WO
NH 0.0 0.0 HN o
Ry {CHSSCH R \ "
S hndts " L O

dimer v R, RyH

25  in the case where G=-ALK-SH

R R R,
wao W o fn iy R‘RE ]
+ R B R:SHO. = B
0,0 HN._ o i . ‘é. AL K-MgBr E:z H
Pen, , A A o T S Resion OOy HN_
A N * " R wSo &AW Ra TR, Rei i(‘ l\OR"’
R
" i RTPREH e RJPRSH Py Ry ¢ R, Rgﬁ ©
¢ a (lii)lmCFBA. DCM
R, B R R R
Wo ™ Bl o ) R Tk,
H = 12 H
O e OB, HMow Mﬂomm QG HN o L Rur§iOn g 050 HN.
Ry R, Oj;(\Nlo\@‘Rw DCM Ry R“IOBS(\ l\O'Rm THF Ry Ry RBI l(\ :L\@'Rw
N0
Pr B R RH Ra R, R H RO R RH
M " PZI Ps
iy | (MexSilS, TBAF ~ .
THE fwater with Ry, Ry3, Ry, = Me, iPr, 'Bu for example
PRk,
“HS OB HN
ALK Ry jo: i(\ l\©'R|a
e, R, @ N
28 ] R'i' RGH

Scheme 7



the activation of an alcohol in the formof carbonate nmay al so be used to
react wWwoRokeooips2ecur sor bearing a fuwscti on - OH and G=- pCHRIMB 090986
-(CH2)nOH to obtain, respectively, a carbamate function (-0-C(=0)-NH) or
carbonate (-0-C(=0)-0-) according to the foll owi ng respective schenes: _
25-0-C(=0)-0-(4-nitrophenyl) + crypto-(CH2)nNH2 crypto-(CH2) nNH C(=0) - 0-
-OH + py ¥1Rin%1ﬁ%ﬂ%bé}9kﬁ(ofg)hepcrgﬁ’tbﬂ'\ékh%ﬁ@éﬁ%s)ac%or?lfn)é% 8ehdhidynO- C(=0) - O-.

(see, for exa esterification between a
li nker M@fweﬁtrﬂ%éaw AgUisableRhosponivet haide. f@:@@nmaiﬁ@ hemide; gdfosyopg ee,
for exbsgd, for inkadabeBlli; LPub) this reaction may be perfor med in a polar

rotjc solvent in he sen of .an am ne base r i nstance DVAP and a

| Rl R e b i R B ] ROt et 7 RBPIIAREIER, L p
bear i ngroamideaprotbctedric silyb pthe COBKH, anbe ﬁresérﬁﬂdZerd\EltﬁdermW@l%talf@r(s@xajrrpI e,
Tabl e rotic solvent
in the!a%)ar (—:‘d'r % drgaﬁr?}_e;tteés%%h %5%&1{{%@ c?%&);tg?gseﬁing ?E%CP ﬂg 35 am dation
bet weefteas (iirik &) am@&sgmt@dnn Seheme? andjstap Mn@desonbed\:HSchwde 6-=- ( CH2) " COOH

(see, for exanmple, Table Il, LP,): this reaction nay be perfornmed in a

poI ar aprotic solvent in t he presence of a coupling agent, for exanple EDCl
or 1 §Host4-Brompbenzyigghelylpbgsnherigi breraide (af §@mmﬁmh pepsiuctdCASKNO. & Bdd-38-4)

bet weemhé didoRias r@e.aﬁubwcréstra%fédnm arryr aditer ek §h&) R plebireli 6 aRE
G=- (CH2) NN3 or a ternaﬁ ﬁely | i nker cursor LP bearing an azide

f unct i S"ERY extgsipr | theppiceieh iction iy éhe @ppiopiaje 18) ;
this reracrbsrmnemromd [ famnam bh tige m@@aarbmsgresmnt rédyehhen PhegReRRcdfof Cu(l)

™ e Tl Sl 0B B5Ee S5t or e URSE. bk ShmiR oSy
aI 15 JLettar-‘gZOO@h é'm8321@6}2 Thé ﬁne%ﬁﬁﬁaﬁ@@d)bromm@bmdlmnmrm Wechcabbri atoas
precurﬁ,%zg)hﬁqérﬁag R, %ﬂxét C3 36, fP&SEAn%P(CﬁﬂEdN oo 868 Tazb' e ll,

LP19 reacti'on eper orrre I'n~a po a? apr {Fc so "Vent i n
t he prRoEAR G/r\Sé\IOsé@%ﬁﬂ@g%h@’r ey §a reeraEssk fremtthe peTesparding\broriedars-or2- 3,

see 'nbrbmoskert&%B%Eora@EQ@Heﬁ#Hds %ék@rméd'% ﬁ‘re’ Irt@rtatu?é TheJchlogéﬂaneChr% 28, 73,
2024- 20236’%/&'%69”“ ar ds i nker i nker be chosen rom one of

the fof¥ fd%%@#&*@ﬂ&ﬂ'@@@cﬁ&wy} Oér@%%%wnm@omlchl%s@eXCAS
( CR) 3RU4)1316LE20M2) I rY' - (CRi 3R16)u Q RCA; -G X

(CRi 3Rm) t (CRi 7=CR18) (OR15R16) u( OCH2CH2)y Q RCG, -G X

(CRi 3R14)t (OCH2CH2) ACRi r=CRi a) (ORI 5Ri6)n Q RCG; G X

( CR13Rindhe cBSewhbre(@RIGHR)Ghaleiid® ROG ; -G X (CRL3RL4)t-furyl- (CRI5RL6) n
Y 0 RCG : G X (CR 3R14)roxaﬁoly1 (CRI 3R16)?n Y QRCG; -G X
(CRI 3R14) t -t hi azol y1- yn Y W

(CR13R14) rt hi enyl -'¢€Rk5S )OrN ROGPED. Ferg i‘g ] dazol y1- (CRi 5Rl e),
Y QRCGL;, G X(CRI,,S’F'Q ptpet azi'yl - OO i "’RCGI -G X

1

(CR13R14) - Pi peri dyl - rrethyl NR12 CQCRThR|O1 Y' RCG ;
(CRi 3R14) r pi peri dy1- ( CRThReB)H Y QRCGI -G X

(CR13R14)t pi peri dyl - NR12s, QRI 3R16)
(CRi 3R14)t-triazolyl X
(CRL3R14) t-tri azol yi- @cﬂﬁ&@h@rﬂ , R R.I \@Rﬂ,
Ry RyH
Scheme 8
25

n addition to Scheme 1’ which describes a method for preparing cryptophycin derivatives

[¢]
—{CHn-N_ |
comprising a maleimido unit, starting with the group G=-CH,OH, the group G= o may be

obtained via a Mitsunobu reaction in the presence of triphenylphosphine and DEAD according to
Matuszak N. et al., J. Med. Chem. 2009, 52, 7410-7420. Scheme 8 describes this reaction for the
30 case n=1, but it may also apply for n>1.



25-G X (CRi 3R14t - phenyl - (CRI5R16)n0 RCG ; -G X (CRi 3R14)rfuryl-(CRi 3R16).

Q RCG wWoaouieR 3R 4roxazol yl- (CRi 8R16)n Q RCA; -G RCT/FR2010/650986

( aR14)t t hi azol y1- (CRI5R16)u Q RCGl; -G X (CRL13R14)rt hi enyl - (CR1I5R16) 0
. -G X (CRI3RL4)t-inidazolyl-(CRi5ft16)n Q RCG; -G X

( 3R§&5'%mﬁﬁfs evegre givey I9Ra dpkeirRbei para Esitn( IGRINER idgnticaerapdly| for R 5R16)

0

‘n 3éorthcrﬁ_)rprffetg @ dﬁcﬁﬁsléhm@ﬂ}pﬁ{eg% g):%tfﬂb/é R@%Bﬁfc%ﬁ%‘ﬁ% butBFSso apfly X

| - NR12
(CR13R 1Y Prap %Pﬁ W%Hbe%@rmula{")a @pev'afiy D+-Ds.
(CR13R14)t(OCHZCI-|2)y(CR| 5R-16)n Q RCG ;

3%5% %%%I éﬁ¥%e}%aé%c§g]5§1$%_§mqg)€§@pw maybewseds the preparations of

( CRi 3Rwvhich ( GIGFIIBSHHBM ORI ARGRISR(SCREDRAIG) o MRdRZEm, 2083, V46, 2985-3007 or in
(CRiaRWC?QQB l-(CRSROn Y'Y QRCG; -G Y (CR 3R14)t-furyl-(CR15R16)n Q
3R14)roxazo| y1-(CRI3R16)n ¥Y¥ QRCG; -G Y

P e’ 12;:%6).“ g RggRC@:quzoﬁ cmeound 31b of Scheme 5
'Y 0 R(ﬁ:—[ -CHCHBOMY . compound 49 of Scheme 9

(CRi 3R14) 1- t hj
( CRi 3Ru) t T

(CRi 3R 4
(CR13R14)rp| per ZI

5uY R

( CRI 3R14) r pi pelfi dy ﬂ yP- NR- e CQ( %;%CO%, '#é‘d 5»? of Scheme 9
CR13R14)t - Pi peri dyl- (CR1I5R16)u Q G Y 12- (CRI 5RI 6)
g( QRCG? -G Y )(/:ngR:M)rtrl)azolyl- Q‘Q‘l&)&e‘&b ’0855 (
( C R 1MPF§02¢¢IPh?éaTM19 CR1IGREB)0d B1RCat wmc@ G¢- QFGQH-BRIMS) pbssilyid -t GRESR1LBEU Q

1, GEA Ml- (CRi 5R-Qu0 RO01; -G' V
(CRi 3Rcorﬁ)°“§ﬂi§f§ﬁh§§{- mgé%ﬁ% ??cga "G Y (CR 131R14)rt hi enyl - (CRI5Ri 6) u
Q k&:e Rl th@?ﬁ@ar&mple hcaa!ﬁ@ulrgdlz,(cmmla)u 0 RCA; -G Y
E gg}i)i;@:%w !g% gg‘%{%ﬁ\@%ﬁ( ngJC .60 :%GOHzlélme\f{ay be performed in a polar aprotic
(i 13R1 @P{velpil ibg}ei Rggqew@pilcgm@peyl cgolp@g;lde amy a fase such as DBU, see Example 19,

( CRI 3R14)dopipperd @lyl -met hyl - NR-12- (CRI5R16) u RCGL; -G' Y

(CRi 3R14) t - p IFng dyl - NR12 %10R15R16u ROG: -G Y _

( CR- 13R14)95f ‘%)/T'df’dh% ¥§ysien afpC intes-Chipplenidn manbgpelpmedit-en or
- (3H2) - ; polar apptesEvinsinahgpresghce bGn@lkimmide, ﬂiﬂh@ﬁbﬂﬁﬁ)@ﬁﬂlﬁe é’rﬂi [DPEI&I?QEr rangi ng

o A Bt FRLEER, 20, P BS 408D e et B P s

- 000- cer@Bg, othcd OGNRLRRAIS RefRZL2-, - NR12CO-, - NR12CC]\IR' 12-, NR12C00- or

-S(O),,-, the atom O or the group NR12 being attached to G'; Y'
represents a group -0-, -0OCO, -0000-, -000NR12-, -NR12-, -NR12CO-,
-Nmzwmww- -CO, -000-, or -CON1212-; R12, R 12,

R1&h I?@ﬂmalﬁbgoagdfﬁaﬁ;.uomln and R18 represent, independently of each other,
Hor a group (G -C6)alkyl; t, u and y represent integers that may range
fromO (in the ase of the absent group) to 20 and such that t+uty is

great eLpf han or ‘equadpardd dbcordPd 16 BRESENE Beld | Nteger that may be 0, 1 or
2;

T 9
ALK Sza —'q j\ALmZﬂ T a5 ALKiO L ZaS-ALKJ\hQH N
boc

Step (i). activation of the acid using NHS; the activation is performed at RT in the presence of a
coupling agent, for instance 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
25  dissolved in an anhydrous aprofic solvent such as DCM. The procedure may be based on the
conditions of Example 1, compound 4.
Step (ii): amidation with piperidine N-Boc; the peptide coupling is performed in a polar aprotic
solvent at RT in the presence of a base, which may be a teriiary amine, for instance TEA or
DIPEA. The solvent may be DMF. The procedure may be based on the conditions of Example 1,
30  compound 5.



Q represents a single bond, a group (G -Ci b)al kyl ene or a group (OCH2CH2) 1,

| bei ngv@noilgoagsx ranging from1l to 30, nore particul aploy/fFEeinbsdse 10,
even nore particularly from1l to 8 or from1l to 6, and even nore

particularly from2 to 5. i may take each of the val ues of these ranges,
and naptessfigicdeprdtgctie of theamine aising. an3@eid molutien, derssxamplet Hydrdchioke acidf (fidror nul a

-G Y E%&&E%&l%%ﬁ(n% L&W@M@%Mﬂ obftheycdnﬁ}ogns(&%xgﬁr?l% oup)

and if Q represents a si ngl cannot Fe par rly,
| i nker §OBRAMIFBsi ng the terninal group -NRL2-C(=0)-0- (Y =NR12; u=0;

Q=si ngirge l%fﬁﬂlﬂigaé% R@Gexam;gl‘é M&hﬁbﬂ AR ﬂéﬂ%ﬂerc %%ld{ n’ia‘%%&%@rﬂﬁ%mﬁ’éﬂy

i nt gger ing fromQ articularly from even nore
parti cﬁYazilaﬂg Y yRPared Jrofb a f‘?l?ﬁﬂ’@xiﬂ acidh rbyf ?Wﬂs'weot’%atmﬁrﬁﬁ "@%HOtﬁﬁ?‘@“
par ti cthicckiptel anara dbritative of iietaiethios Hoehe typef Sédmsonas agigato.t hese ranges,
and may especially be 2, 3, 4 or 5. Sone of these |inkers have been
described in patent applications WO 071085 930 and WO 09/016 516. 5The
l'inker L nmaystse,chosen fromone of those of formula (1V): 0 RoZb-C 0-AL

KIAA) W BY) in ir eﬁegfgfp‘é‘)accoﬁl% ?écﬁe%e%gfw’ence of w am no acids AA

connectell toget he pepti wrepresents an integer ranging from
1 to 12 and preferably from1 to 6; 10 n represents an integer ranging from
1 to 6" D fepgtE¥antmss éﬁof—t—h@s‘l‘L wing units: v2R19 -NR1(/ | V R20R21
VTVA - NRE2#V5 R0 R21 o bocwhr ch: 2 represents Hor a group

( % %éﬁg:}é redgglée a%a‘tlon W an aldpg¥ o ! ((ase |eﬂ)|s P rmeqclj.atgfaj[ ﬁr: %y@p%rg_'g)e :]

repr espelasapRiQ seyend ;sush as é'rbiFelsdth§t®S BroatiddRian Ba/dedieler esmesin(R22 or

N presence of titanium isopropoxide followed by in situ reduction with a reducing agent, for instance
sodium cyanoborohydride. The procedure may be based on the conditions of Example 5,
compound 17. _

15  Step (i) deprotection of the amine with an acid solution, for example hydrochloric acid (for
example as a solution in dioxane). The procedure may be based on the conditions of Example 5,
compound 18.

The starting aldehyde, for example 2-methyl-2-(methyldithio)propanal, may be commercially
available or prepared by oxidation of an alcohol bearing a disulfide unit obtained from a suitably

20  protected halogenated alcohol {for example in silyl ether form) by successive freatments with
potassium thioacetate and a derivative of methanethiosulfonate type.

LP;  ZeSALKNER: nrapared according to the schemes below:

in the case where Rq,=H

o . NS NH,
95 ZaSALK=H + HzN'C;; o, z'as-r!u.KJI ® ZaS-ALKJ
Step (i formation of an oxime; the aldehyde described previously is dissolved in a polar protic
solvent such as ethanol and then treated with O-methythydroxylamine hydrochloride at reflux in
the presence of a base such as sodium hydroxide. The procedure may be based on the
conditions of Example 3, compound 11.
30 Step (ii): reduction of the oxime; the oxime is reduced via a treatment at reflux with a solution of

borane-dimethyi sulfide in an anhydrous polar aprotic solvent such as THF. The procedure may
be based on the conditions of Example 3, compound 12.

in the case where Rq,zH




V3, V4 and V5 are chosen, independently of each other, from CR22 and N. An
exarrpl avoR020018522s foll ows: -N 25/ denotes a naturalpcqrmmmmgogg!g am no
acid, nore particularly chosen from alanine (Al a), alanine,

2- am no- 2- cycl ohexyl acetl o aC| d, 2-am no-2-phenyl acetic acid, arginine
(Arg), tlcald %K ”ystelne(cys) glutamne (G n), glutamc acid
(Qu), "g"m he tz ﬁ?s’§ dine (His), isoleucine (lle), | euci ne (Leu)

l( és'r ;‘e%red[@cfv?' ﬂﬂgeﬁgn (nM?ta)"n ’a )?d(@pth%) I%Qétfaﬁ (!)és c)rrm.[? rag) kiR \Pa:f' ﬂ'éh ser ine

7- am n8BIEE Ferolc gefvent SHC%BalTr’fﬁ hvymewr@ﬁwmbﬁwedmrmca@bnt for instance sodnum

13, 9- difRibxboshadRdaobut yric acid, ornithine (Orn), citrulline (Ct). The
seguence (AA%,, as the formula. 0 ALK 5 R23 in which R23 represents a
restdue of one of the am no acids descri bed above. Exanples of sequences
are as follows: ®&dy-3@y, Phe-Lys, Val-Lys, Val-Ct, Phe-Phe-Lys,

D- Phe- Phe- Lysaux nPhe-Lsy, Ala-Lys, Val-Ct, Phe-Cit, Leu-Ct, Ile-Ct,

Tr p- Ci LP4 Phe- Al a,~Al' pRipared@cyorny 1d3hy schdme ligw:Phe, A y-Val-Cit,

G y-Phe-Leu-C§, Gly Phe Leu-A@y, Ala-Leu-Ala-Leu. 10The linker precursors
are thg®e co |S|ngtheNcorrespZoS;l§y -OH units: VR gV2----VA4Vi---V4
-NR1- 2-'€ ey \7@0#@141 5 V3V2A - RR20 R21R20 R21 WO
2005/ 082 Soc(séb especi alt'yrpages 61-64) descri bes how to obtain certain

| k T h Kk LP25 d LP26
descr | B i &HrSherc i o RR HBAASAS L plrurd B Gomer o Lar 11 nker

pr ecur &tapdilcredpetive ﬁﬁglaamwhlean slighyetec the(raddtion il peritimeed BNREiN 4n amyydaduso be
chog enplBOmARS scifert BASFadRE! inPGR &g T%Hn%mrl ofkn i Qilchi J;Anhe&fé

conpounds rnu ers 8u|ar|y
r epr es BYPESNOQHYT difaniyor tsopropomdq:ﬁfébwe@tbvm st redhetionomiion retisiciog agemtrﬂnlch aglll)

20|nt9@1mﬁ dtRFhy&de( Glhe, grd r c the
t eachi n ! S(gglgent g.pp| i cati %rnged%ﬁ—@og%(l?é%%ﬁotg?%ﬁ%g&%rer ﬂkélﬂ;())l%;’f)34252

and aI% {1owing publications: Re] R, et al., J. Og. Chem 1996,
61, 628 M%pro%tlmﬂwkmﬁel\dnth & aakd. solulion Gl exﬁﬁ@lm hy@iﬁ)@ﬁlon@%mdq%??’ 6900

2588- 2603 d f
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novel cdmaBindfi8potent antimtotic macrocyclic depsipeptides: the
cryptophycins”, Chap.9, in "Anticancer agents from natural products"”,

LP;  FYPRCOAKSSAKTNRE ™0l prepared according to the scheme below:

BrALK-NBOOR,  — 0, M cOS-ALK-N(BOO)R,,

(ii)T fNj‘S‘S'ALK)“ZbRb l ™)
@) viii
HO-ALK-NHR,, ———= HO-ALK-N(BoG)R,, RbZbO C-ALK-SS-ALK-N(Boc)R,, ) RbZbOC-ALK-SS-ALK-NHR,,
HCI

(v)l ) .
] [Nj‘S'S’ALK’?‘ZbRb vl @)
vl

MsO-ALK-NBooR,, . HS-ALK-N(Boc)R,, RbZbOC-ALK-SS-ALK-NR,,-COCI

20  Step (i} protection of the amine; the reaction is performed at RT in a polar aprotic solvent such as
DCM by freating the amine with di-tert-buty! dicarbonate in the presence of a base, for instance
TEA.
Step (ii): conversion of the alcohol to a bromide; the reaction is performed at RT in a polar aprotic
solvent such as THF, by treating the alcohol function with CBr, in the presence of a phosphine,
25 for example triphenylphosphine; see in this respect Appel R. Angew. Chem. Int. Ed. Engl. 1975,
14, 801-811 or Desmaris N., et al., Tetrahedron Letters 2003, 44(41), 7589-7591.
Step {iif): substitution of the bromide with thioacetate; the reaction is performed at RT in an
anhydrous polar aprotic solvent such as DMF, using potassium thioacetate as nucleophile.
Step (iv): formation of the disulfide bond; the reaction is performed in an anhydrous polar protic
30 solvent such as methanol in the presence of a base, for instance sodium methoxide and a



10 Tayl or &ranci s, CRC press book, | SBN=0-8493-1863-7 are given in the

synt hewo 2etlorex2 f or preparing the a2 ious cryptophyci prdiveRIBMM0S0986, B, C
and D) and for producing P1. Re] R, et al., J. Og. Chem 1996, 61,

6289- 6295 describes in Schenes 1-6 the route of access to one of the

crypt offidgentsomerisinga pyrigyl disulfideginite 1, but these schemes may apply to the
preparation of Pl using suitable starting reagents. 15 P1 allows the
preparation of other crypt ophycin derivatives with the aid of the steps

det ai | ACHERRIHBEIVEURNESt ep (i ): openi ng of the epoxide ring of Pl in acidic
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phosphowstance Tighi de, for exanple a brom de, and a strong base for instance
BulLi ; da) - LCor ey - A I a chiral
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589- 29- IQr[iom‘rerm al J,cijsuc i S escrl bed 5 by Potter
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th t n , ich is either a conmercial product or is

obt ai ng)ganﬁo% {Erl eﬁ ’]'”&%5 g C-alkylation starting with

1, 45 be ﬁmmmn’etam'vﬁlthe ar6ise & the fgmwif térbamoyl chloride; the reaction is performed in an

1-(bro Y 8:73-0),
the pr SuUeLts phebadic oA ARK oF Dkt HTR LIk RF GBfshSnn Sl 1 f on
page BQEWSUF’héS’éEh cle by Nevill CR Jr., et al., Bioorganic & Med. Chem
Lett, 1991, 1(1), 83-86, the correspondi ng phosphoni um br om de may be

obtal ned. T s for which Rl represents a group (Cl- C4)al kyl are
obt ai nkls i na%og?gﬁ(?cg?r@ghawfé?afﬁ@ apRoEdiniersrhemg belowl ent to corrpound 1
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Chem B #luor%ggt‘ gl (8), 2002-2010), the 25preparation of which starting with
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be obt B‘Pfﬁ@dﬂm sybonate. he case where G=- (CH2LCl or -(CH2, 1113 WO
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may
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alkoxide generated by the action of sodium in catalytic amount.
in the case where ALK=CH,CH,
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the azidation may be performed in the presence of di phenyl phosphorazide
(Ph0) 2WoQ)NAMZE a base, for exanpl 83DBU. Schene 3 des®@OIEs2010056986

reactions for the case n=1, but it nmay also S5apply for n>1. in the case
where G=-(CH2).COOH 10 Starting with the group G=-(Cl-12)20H, the group
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this respect, see Faucher A -M et al., Synthetic Comm 2003, 33,

3503- 3511: _—— OCHCHS' According to one variant, starting with the group
G=1€C1- LPOH, "Fbﬁ’g §10 Z)G“iHRelﬁmmaﬁedm:yorld@gabthalsnwaﬂttelbw he aid of a Mtsunobu

reacti mhélgééégﬂlﬁeli-éﬂw @Egsphl ne and DEAD. In this respect, see: Mtsunobu
0., Synthesrs ughes D.L., Org. Reactions 1992, 42, 335- 656;
Hughes Dm._ﬁ&&.&"lg% 28, 127-164. Schemes 5 and 5 describe the
case n— but b5t hebx FRY._ al/ﬁ% appl y formn>1 Fn the case where
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Step (i): protection of the carboxylic acid in allylic ester form; the reaction is performed at RT in a
polar aprotic solvent such as DCM in the presence of allyl alcohol, a coupling agent such as EDCI



Starting with the group G=-(CH2),Cl, the group G=-(CH2)nSH nmay be obt ai ned
via a WO eari/doaos2t i onal i zation with t3ae aid of tetrabut pamieosooss
trimethylsilylthiolate prepared in situ fromtetrabutyl ammoni um fl uori de
and hexanet hyl di sil at hi ane according to Hu J. et al., J. Org. Chem 20
1999, 8 a4B5e-sudeas CMAP. Bhe BycedSsheay be htesd ohlies cotliins eh Examplef Bt t he
case NggmpdiMli4bt may al so apply for n>1. In the course of this reactl on,
the i nternedl at e di mer_havi nﬁpthe formul a bel ow may be formed: R "
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avail a deaP R TSR O o mo- 1- pr opanol  (CAS No. 627-18-9) or 1- br ono- 2-
prtﬁpangjl_g((msrdﬂentloa 0686 attBred Jheoractiimy ishgerforreeateRIT frraopolatupratiarsorspiasdh ng

br ono r X a described in. the

Liter a%‘sﬁﬁ:)?l\f?ﬁ trégf]ﬁdgﬂlosgllﬁwglﬁgﬁl% Gi %H%h&gdcgrbgﬁ’étgqgﬁhe %resence of a base, for

t ert - busnesi TA-hyl chl or osi | ane (CAS No. 1816248 6) or

trii som@mln@tﬁm; Qaasi af@eco%ééf»c &gﬂ\yﬁm&% 285810 drnd 15@ mgre%%ggfem

G="-(CF10"-nual ei m do Schene addition to Sche scri bes a
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for n>r41ay be performed by azeotropic dehydration in the presence of a Lewis acid such as BF;
etherate.
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RbZbOC-ALK-(OCH,CH)_

LPg k/NH prepared according to the schemes below:
in the case where ALK=CH->CH.,

HO‘{\/O]MTOY U] ,:'0,{—\,0 oH_thy o0 NN SN +\/0J Oy
4. ]7/\_91, . W

“'**PO‘V‘OM A SIS B

Step (i): deprotection of the starting compound using a solution of hydrochloric acid (for example
30  solution in dioxane) or of trifluoroacetic acid. The procedure may be based on the conditions of

Example 16, compound 50.

Step (ii): protection of the carboxylic acid function in allylic ester form; the reaction is performed at

RT in a polar aprotic solvent such as DMF in the presence of allyl bromide and a base such as

potassium carbonate. The procedure may be based on the conditions of Example 16, compound
35 51.



Schenmes 1-8 above are given for a linker in the para position, but may

I dent i ¢wbl29118¢03b52 for the ortho or nmedm positions. Sim lparyr20108%09%6 €

given for a cryptophycin derivative, but may also apply to the preparation

of other derivatives of fornula (11), especially D1-D8. 5Mdre particularly,

i n t he Stepséiodctigatdn of theealéaiol ivinesylate fapou the seadipn lirepersaded irhan pntegenuat i ons

of whi f | VMNP wwifel : : ,

Sogh 3oasrErofiE Sardnbecs &b BEMAF &@Eﬁ"tzw'@onﬂpgbﬁ@c}%%qéggﬁ%ﬁqga 6

ci G=- CBRREFA- conpound 49 of Schene 9 OMeG=- CH2COOH : conpound 51 of

Schene s@O(iv)EXeactidn 8EwWEEN WX RN Ganddornnkd the Bfmind QurtlioVVer ¥ 08RG Rund

corrpouggN%H for which G=- ?(;'26—’ C:—ItZCII S poss:z)lgl e to obt al n thedC(ZJrrpounds for
h see a oun

S ok e o DG 410 10 enaN FRis ol BEPROTNEaL SU5h &S pol ar

apr oti @(B@ln\/tﬁélbrebdihdehﬂ albaes elidreasof £ A0 ITRB @RI AIe iy WeaisBE oR ifé dnkifg® guch as

Ex[aq%_@ qc ound 60; G=-Cl2-nul eimdo: the conversion of
-CHZC]—I ?(ﬂrp I PA- do may be perforned in a 15polar aprotic solvent in

t he pr g¢sbacaseobhar@AEKATHECHL ri phenyl phosphi ne and DEAD. The teachi ng of

J. Med. Chemn 2003, 46, 298 007 may apply to other cryptop ci n derivatives
corrprlsrkﬂa ot rert® sﬂ‘bs&vr(%ng 5;R9. i r epar at onsof, ,\ﬁger
precur sorss-¢l«P 20LP may be one ocT "he fol ["ow Q a-S-ALK N h 1CAN
prepared according tg the schene bel ow oHNl r) I—@ AL KALK- SZ "")

" ZaS- ALKZaS- ALKINTh=6Za €l /Brep (o aeg “t ke g g@ g NHS;
the activation is perfornmed at RT in the presence f a coupll ’E’Igent for

I
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25di ss an anhP/drous aprotic solvent such as roc

bo. bas S LA BP0y GeBmeah gl elosersing Saa il the akoxids of s PEG o

monoprotected in 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.
Chem. Eur. J. 2005, 11, 7315-7321 or Sakellariou E.G., et al. Tetrahedron 2003, 59, 9083-9090.

15 The PEG alcohols comprising an acid function protected in ferf-butyl ester form are commercially
available (for instance tert-butyl 12-hydroxy-4,7,10-trioxadodecanoate) or prepared from tert-butyl
acrylate and a PEG diol. The starting PEG diols are commercially available fori= 3 to 12.

ZbRb-CO-ALK, .

LPg o prepared according to the scheme below:
o h oM

[j—-[] — ()

ALKYO\/\ ALK\n,O\/s\\.,

20 o
Step (i). alkytation of the amine; the reaction is performed in an anhydrous polar aprotic solvent

s

such as acetonitrile with an allyl haloalkylcarboxylate, for instance allyl bromoacetate, in the
presence of a base, for instance TEA. The procedure may be based on the conditions of
Example 13, compound 38.

25  Step (ii): deprotection of the amine using an acid solution, for example hydrochloric acid (for
exampte in solution in dioxane). The procedure may be based on the conditions of Example 13,
compound 39.

The allyl haloalkylcarboxylate may be obtained from allyl alcohol and the corresponding haloacyl
halide and is commercially available for ALK=-(CH,}1¢- (for instance bromoacetyl bromide or 4-
30  butanoyl chloride).



Step (ii): amdation with piperidine N-Boc; the peptide coupling is

per f or vé0 20m1/@01psd ar aprotic solvent 3@ RT in the presem¢a/pk2@ohssers Whi ch

may be a tertiary amne, for instance TEA or DI PEA. The sol vent may be DWF.

The procedure may be based on the conditions of Exanple 1, 30 conpound 5.

Step (H): deprg@keﬁbon of the am ne using an acid solutlon for exanple

hydr och hOI’I c acid (f exa E@ % Iut| on |n di oxane). The procedure nmay
Ry

be bas&d™n t he condl tqr?ﬂ% & FChey 6. The starting acid,
for exaﬂpﬁggﬁuﬂgi@ALKﬂsmmmbhyId|th|o)pentan0|c acid, may be comercially
5avail abl e or repared froma hal ocarboxylic acid by successive treatnments
Wt h pg q@cetoat e de,,,rl vatiye of(npﬁ\hanﬁ)t hi os:ﬂ fon@Hlt ype.

See al so QZ} JZB&BZ pﬂ\e,p%rnedl akcor divg™ &hene
bel ow ZaS—AL N ThZaS- AL H DCCI 10Steep (i): reductive &m nation
wi th an al dehyde; the reactlon |s perfornmed at RT in an anhydrous pol ar

apr tic oI vent su as THF in two steps: formation of an internedi ate

| e HylH i tani um i sopropoxide followed by in situ
reductlon with a I cing agent,Ofor i nstance sodi um cyanobor ohydri de. The
pr ocedur be b t|on of E& | e 5, cogpoung™¢ 15St ep
(ii): ﬁr tlo %“%‘t‘mﬁ“ﬂé §‘ |—01'r=[\(_)>‘ 'hq?’e:k

hydr ochl ori c aC| d’ (for example as a soI uti c?n i n di oxane). The procedure may
be based on the conditions of Exanple 5, conpound 18. The artﬂ:t:g

al dehyde, for exanple 2-nethyl-2-(methyldithio)propanal T\n ¢
comercially avail able or prepared by oxidation of an al cohol 0bearl ng a

disulfi Mﬂ@ﬁenm@t@tﬁm@cfd &R anc%U'tﬁeanlaMloaQ@bQ’F&ﬁE@Qt Relipgs Bﬁhﬁiﬂod@ fipo!

(for ex successive_treatments w't aSSI um

a
t hi oacB'] %S%‘f‘?&t ﬂmb@? E\%Ft"\i%e B’ﬁg‘%ﬂé}? REREPIS VERPF dRAt e type. LPSZaS- ALK- NHR12
pr epar tbpditic priothctigh dfdhd dsmtxs@heamsml@memer forrhBe CRRBoVE RERoMNed W RT in a

25?@8 6%!51& a%_htlc s'c_)ﬁl\ﬁ sé sptl.'lgt\lll in !th)e presenceN%aﬁyl a‘?;o 2)! a coupling agent such as EDCI

and a base such as DMAP.

Step (iif): deprotection using a solution of hydrochloric acid {for example solution in dioxane).

Step (iv): peptide coupling; the reaction between the carboxylic acid and the amine is performed

at RT in a polar aprotic solvent such as DCM in the presence of a coupling agent such as the
15  DIC/HOBt system.

Step (v): saponification of the methyl ester; the reaction is performed at RT in a mixture of polar

solvents such as a THF /water mixture in the presence of lithium hydroxide.

The diacids monoprotected in methyl ester form are commercially available for ALK=-(CH,)1¢-

(such as the monomethyl ester of 1,6-hexanedioic acid).
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RbZbOG-ALK{OCH,CH,)” \n/\z
LPy, o prepared according to the schemes below:
in the case where ALK=CH,CH,
in the case where R,=H
© o] Q
- HO’W\/\EO/\%}O\/\NHZ _a g;ff\ok/\[o/\%lo\/\uj\/z
c
25 Z=Brorl

Step (i): formation of the amide and activation of the acid; the two steps are performed
suceessively in a polar aprotic solvent such as DCM: reaction between the amine function and
the N-hydroxysuccinimidyl haloacetate, followed by in sifu addition of a coupling agent such as



Step (i): formation of an oxine; the al dehyde described previously is

di ssol V@ 2011/01p&Y ar protic sol vent sarch as et hanol andpdrarioigasedsw t h
0- et hyl hydr oxyl ami ne hydrochloride at reflux in the presence of a base
such as sodi um hydroxi de. The procedure may be based on the conditions of
Exanpl BB Thedprssdurd mey be besidegn theipenditissis ot Fxemptsf 17 bempotinehd6. t he oxime is
reduced W thetbakh RREERN+At reflux with a solution of borane-dinmethyl

sul fide i'n an anhydrous pol ar aprotic solvent such as THF. The procedure
may bebjgs/ggo the@_ndij\i/%n f rrpl@_B,/togr‘r{pudlz in the case where
R12#1- 10 /R\%\'(I\")* ZaS- ALl f)’-sl\-ﬂ?)-\igxzﬁ\%ﬁZaS- AR t&%?’f?““%educti ve anination
with an al dehyde; the reaction is performedoat RT [hbn an anhydrous polar
aprotic solvent such as THE in the prese f a reduci pgzagent, for

i nstance sodi um triacet oxyborohydride. Zag™ALkeh™1>Fhieg~ti nker is prepared
inasimlar manner to that presented for®LP2. Step (i): reductive

am nation with an al dehyde; the reaction is perforned at RT in an anhydrous

10 pol ay. .apk.ot.i vept, su s, THE, int st eps. fornati of an .
e B el beshBle’ 30 bR lion b o "ol R b BRoRl e O e by
in sittiflvedeestarde Wigromh the readiian isgparigemed subly ascessiieustemy BN ipolae kpdbtic de.
The pr ggediLeHRY DB [ | 7.
Step (i1): gepr ot ect | g%&% orfﬁfeﬁg%?ﬁgi@%@awé;ﬁ “@Eitﬁﬁ%ﬂﬁ %Jﬁdo%rzl?r%g@%%]eﬁgtﬂ%l e
hydr ocPEERIE CAdeghapplotollamshtynsplecton of Sieamiemby addifiosa triflyoroateatic pnbysisider e nay
be basgsh & Bdze sGenwl tgons of Exanpl e 5, conpound 18.
LPSRbZh- CO. ALK- SS- ALK-NR, - Cl _prepared according to the schene below (i)
AL OTRRRALE 2B T B R ot PR ICPAS AN Bl JRiTeacp Eyperormad n oo
Me- COSsublcKesNeBseyshid an (Ehkydréusi pobiriagRBE s Mkt SBcHAEKT N dibyation of the amine by
treatment with a base such as NaH in the presence of a reagent bearing a nucleofugal group, for
instance an alky! halide Ry;Hal, followed by addition of lithium hydroxide and water.
Step (i): foliowing step (iii), the reactions of step (i) for the case where Ry;=H are repeated.
15
in the case where ALK#CH,CH,

in the case where Ry.=H

o

0 [
O’ILALK—Hal + “0‘{’\’0\}1‘/\{*‘ ﬂ"’{‘o’"\uk——-o‘[’\/o‘}r/\’n R HcvJLMK—O'[’\’O‘]r/\NH2

Hal=Bror | 0 o ‘(i) o
g‘okm-—o‘[’\/o‘]rf‘ﬁkfz
Z=Brori

in the case where Ry#H

o
\OJ\ALK—Hat + HO'{’\’O%"'/\{“ U \o’ﬁ\ALK—o’{’\/ O . “oj])\.««LK——c:’f\/oﬂr/\wﬂ2

E

o]
qxoj\m_o,{—\,oq.\/\,ﬂjvz A HOj\ALK-—D’{’\/O‘]r/\NHR,z"'ﬂ \oj\ALK-o%’\/Oﬂ.\/\H'COCFs
20 ° A
Step (iv): elongation of the PEG chain; the reaction is performed 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 via the action of NaH or potassium naphthalenide
(cf. WO 2007/127 440);
25  Step (v): selective cleavage of the imine by hydrogenation in the presence of palladium-on-
charcoal (cf. Wessjohann, L. et al., Synthesis 1989, 5, 359-63);



(vi) ()1 " SSALKY' ZbRb RbZbOC- ALK- SS- ALK- H( BOc) H12 r NI SSALK5ZbRb

(v) MswvalzgingiEos) R12 38HCL | ox) RbZbOC- APICTAR 21K 0kRIEE- COC
HS- ALK- N( Boc) N2 20Step (i): protection of the amne; the reaction is
performed at RT in a polar aprotic solvent such as DCM by treating the
am ne wep{vhi pretectioneittie amdine dyiarsidiior of WfltdTeagstie greliydedencholmbese sush as

i nstanggalEA. Step (ii): conversion of the alcohol to a brom de; the
reaction is perforned at RT in a polar aprotic solvent such as THE,

tr eat i 1§ EAWIAEGREIS RIEROMTRICiRiv wa@leafor irat heb pP S8 By degtrerpromhbap H?'ﬁe

25for @&@mﬁrﬁatbrah@h@rmh@gp@ﬁ@hg am.nospeg; bnoﬁdms respect Appel R Angew. Chem
Tetra edron :bre:[tters
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sol ven o g S a | (Tv):
P! verbrctifihe sy 158 YRR Bl BUAGSh MBS B SR B 78, )
pol ar praothe psmors‘@li\lynazegmﬂic dshmtl@anoltm rwretSIaecepofeeéwwes afid sutthase, BFrsor

I nst anggespdi um net hoxi de and a
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RbZb-CO-ALK-(OCH,CH, )i~ z
|_|:>12 Z=Brorl
prepared according to the schemes below:
in the case where ALK=CH->CH,
Route A:
0 S VIR g1 CAVSR (N (i) ,{\,0
" W A( - Mg t—Br orl A|/ (w)
15 ﬁ
Route B:
Q . Z=Brorl
/koj\/ * oo - /%oj\/\o’{’\/o‘ﬁ” - /jvo)l\/‘fo/\%.o“‘“ 2. /%oj\/‘io/\']iz
o , o l(m)
ch\/\zo,\% B A e
Q
in the case where Al Kz CH,CH,
o4 ” Q . Q ’i Z-Elrorl
OLALK—HaI"H‘EO’\iOTHP — /I\“QJLALK-Eo’\f]'IOH U »c:JL.».LK-[-O"\4'.0'“s JTO ak-Lo=~}
Hal = 8r, | c a 0 ‘(n)
q‘oim-[-o/\'},z M ALK-[-O’\’I‘
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Step (i): activation of the alcohol in mesylate form; the reaction is performed in an anhydrous
polar aprotic solvent such as DCM by treatment with mesy! chloride in the presence of a base
such as TEA.
25  Step (ii): mesylate/halogen exchange; the reaction is performed in a refluxing polar aprotic

solvent such as acetone, with a sodium halide such as sodium iodide.

Step {iii}: deprotection using a solution of hydrochloric acid (for example solution in dioxane) or of
trifluoroacetic acid.

Step (iv): activation of the acid; the reaction is performed at RT in a polar aprotic solvent such as



reagent conprising a pyridyl disulfide unit. According to one variant:

Step (WO 20n7001032 on of the al cohol i3® nesylate form tipeVoRID0/050986
performed in an anhydrous 5polar aprotic solvent such as DCM by treat ment
wi th nes chloride in the presence of a base, for instance TEA. Step (vi):
f or mat D@Kﬂ lyf treaeentméts NHE inithe preseneeala ¢Q§1|ﬁ|'ﬁ§193998’?3t@h ae2BCCA a refl uxi ng pol ar
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W Uh o SRBdgb ot PEPREES P T et Elhis PHEHIRR 1 PR oL R EEAS e an

aci d seatersucicat TidF ac DF tStteqmtr(mtlonf B hatbgpnaiéc edteromthote talkexideohPEG didl an

I d | | | lut i [
i oxandtoBRpies®ps SEBTRUENIHBLAAT (HPY BELE ThP Lo BRI of OO R 1
chlori ﬂ@nomrh@cméaftﬁﬁ diel isswalleddsoieddn ithe Heralunéryateoles epanple, RBiphadif €al.vent

such a a . [ 0 uch as
T e O i g e S

2019 n h%mée&@sd*méqa@eAm@edquwzhsﬁmS@dAf PreihEhTory esterRout e B:
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Ie solution in
et . SYARPE 45 b e R T4 MR Ay PR oL R LR O ¢ he
react i atrylat gvelrd PEGEDI. Ihe Brting PEGXIbI8 Brexfprdidrdalyalvaignle fotiehtca. DMF i n t he
presence of allyl brom de and of a base such as potassium carbonate. 30Step
(iii): elongation of the PEG chain; the reaction is perforned in an
anhydr ppg pOYAFORBTEELE T papbreauctoraing Tdhe sinenids@alowent of an unsatur at ed
acid PraLe ected | N g5k formw th the al koxide generated by the action of
sodi u I 2 in the case where ALK#CH2CH2 (iv)Il 10)
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Route B:
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{iv) (i)
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in the case where ALK2CH,CH,
,IOL o H oTHe _) /& j\ on 0 JOL o 1 ) i
0" ~ALK—Hal \fO/\i - (e} ALK+0’\/]] ——  ho” akfom ™4 Yj‘;F — ~o~ “akto~30H
Hal = Br, I i o l{iii)
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Step (i): deprotection using a solution of hydrochloric acid (e.g. solution in dioxane) or of

trifluoroacetic acid. In the latter case, trifluorcacetate of the hydroxy function may be formed. it is
25  cleaved during the following step (ii).

Step (ii): protection of the carboxylic acid in methyl ester form; the reaction is performed at RT in

a polar aprotic solvent such as methanol, by treatment with trimethylsilyldiazomethane.

Step (iii}: activation of the alcohol in mesylate form; the reaction is performed in an anhydrous

polar aprotic solvent such as DCM by treatment with mesyl chloride in the presence of a base
30  such as TEA.

Step (iv): formation of the free thiol and saponification of the methyl ester; the reaction is



ALKi eALK, E% -"N. 0104 Step (iv): elongation of the PEG chain; the reaction
i s per WoOrBLi/001080 anhydr ous pol ar apgmti ¢ sol vent such peg/Ektto10/0s568ds by
treatment of a hal ogenated ester with the al koxi de of a PEG di ol
monoprotected in tetrahydropyran (THP) ether form The preparation of this
type oPeimedine efiudag PE& RIpis saivenieldh asearcethanotiwatar mxéurd,iin brossugressiveee,

for exagps-ed @é}ﬁé t r 2
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ydr 0 C noate ared fromtert-butyl acrylate
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(for exanp! mosolmtmmmm HisaKaBeiu B, & at TeiHéRFR3e63,1 5, sdahoodhe procedure
ey beTEg ?mker \nrhtht n & g ?I Fnle%ggs)toethoxyhegg ethyleneofy())]g%%%ﬂg Eﬁ:?d) is commercially
available. The PEG alcohols comprising an acid function protected in tert-butyl ester form are
commercially available (for instance tert-butyl 12-hydroxy-4,7,10-tricxadodecanoate) or prepared
15  from tert-butyl acrylate and a PEG diol. The starting PEG diols are commercially available for i=3

to 12.
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LPyy RVZDOC-ALK{OCHGCH,).,  "OH prepared according to the scheme below:
in the case where ALK=CH-CH,,
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in the case where ALK=CH,CH,

% j\ n H{\ OTHP _ M) /k\ i STHP (i) j)l\ D#
07 “ALK—Hal 0/\11 0 ALK{O/\‘k — "0 ALK‘PO/\T[ T EF

] Hal = Br, | | i b 0 l(ﬁi}
D o .
¥

QT_\OJLALK—%O’\—]IOH
iALKfc,/\ito\/To\\/ o voj\ALK[O/\tc\/jl,OH

Step (i): elongation of the PEG chain; the reaction is performed in an anhydrous polar aprotic
solvent, such as THF, by freatment of an unsaturated acid protected in ester form with the
25  alkoxide generated by the action of sodium in catalytic amount.

Step (ii): deprotection using a solution of hydrochloric acid (for example solution in dioxane) or of



5 Step (iii): alkylation of the nitrogen atom the reaction is perforned in

an anhydpaos/gmabsr aprotic solvent sugth as THF by treat penyrFRed1D/080938se

such as NaH in the presence of a reagent bearing a nucl eofugal group such
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car bonigec CHay be based on the conditions of Exanple 16,
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Step (i} nucleophilic substitution; the reaction is performed in an anhydrous polar aprotic solvent

25

such as THF, in the presence of a base such as NaH and of an alkynyl halide such as propargyl
bromide or 4-bromo-1-butyne. The procedure may be based on the conditions of Example 20,
compound 63.

30  Step (ii): deprotection using a solution of hydrochloric acid (for example solution in dioxane) or of



DCMin the presence of a base such as TEA. The procedure nmay be based on
t he cowdd 2éxarmw1682 Exanpl e 16, conpourni® 52. in the case RIAVER2MKHSE08E CH2
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Step {i): elongation of the PEG chain; the reaction is performed in an anhydrous polar aprotic

solvent such as THF by treatment of an unsaturated acid protected in ester form with the alkoxide
25 = generated by the action of sodium in catalytic amount.

Step (ii): deprotection using a solution of hydrochloric acid {for example solution in dioxane) or of

triflucroacetic acid. |

Step (iii): activation of the carboxylic acid in NHS ester form; the reaction is performed at RT in a

potar aprotic solvent such as DCM by treatment with NHS in the presence of a coupling agent
30  such as supported DCC.

Step (iv): elongation of the hydroxyazido PEG chain; the reaction is performed in an anhydrous

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

of hydroxyazido PEG.

The azido PEG alcohols are commercially available or may be prepared from the corresponding

35  PEG alcohols that are commercially available for i=3 to 12.
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RbZb0C- ALK- (OCH2CH2), , N Z= Br or | LEHprepared according to the schenes
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Step (i). nucleophilic substitution of the halide by the azide; the reaction is performed in a polar
aprotic solvent such as acetone, in the presence of sodium azide.

Step (ii}. saponification of the methyl ester; the reaction is performed at RT in a mixture of polar
solvents such as a THF/water mixture in the presence of lithium hydroxide.

15 Step (iii): activation of the carboxylic acid in NHS ester form; the reaction is performed at RT in a
polar aprotic solvent such as DCM by treatment with NHS in the presence of a coupling agent
such as supported DCC.

The methyl esters bearing a haloalkyl unit are commercially available for ALK = -(CH,),- with
m=1 to 6 (for instance methyl bromoacetate).

20

RbZb-CO-ALK-(OCH,CH,)IO
LPso e prepared according to the schemes below:

int the case where ALK=CH-CH,
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solvent such as THF or DMF by treatment of a halogenated ester with the alkoxide of the PEG
15 diol monoprotected as the tetrahydropyran (THP) ether. The preparation of this type of
maonoprotected PEG diol is well described in the literature: see, for example, Richard A. et al.
Chem. Eur. J. 2005, 11, 7315-7321 or Sakellariou E.G., et al. Tetrahedron 2003, 59, 9083-9090.
The PEG alcohols comprising an acid function protected in tert-butyl ester form are commercially
available (for instance tert-butyl 12-hydroxy-4,7,10-trioxadodecanoate) or prepared from teri-butyl
20  acrylate and a PEG diol. The starting PEG diols are commercially available for i=3 to 12.

LP;  RibocAKk™™ prepared according to the scheme below:
o

9 _ o
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Step (i): activation of the carboxylic acid in NHS ester form; the reaction is performed at RT in a
25  polar aprotic solvent such as DCM by treatment with NHS in the presence of a coupling agent
such as supported DCC.
The acids bearing an ethylenic group are commercially available for ALK=-(CH;),- with m= 1 to
10 (for instance 3-butenoic acid).

30 LPy ZeS-ALKCHyNR.-(CHCHO)-CH.CHANHRY, hranared according to the schemes below:

in the case where Ry, and R'1>=H
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Step (i): activation of the alcohol in tosylate form; the reaction is performed in a polar aprotic
solvent such as DCM by treatment with tosyl chloride in the presence of sitver oxide and
10  potassium iodide. The procedure may be based on the conditions of Example 6, compound 23.
Step _(ii): nucleophilic substitution of the fosylate; the reaction is performed in a polar aprotic
solvent such as acetonitrile by treatment with sodium azide. The procedure may be based on the
conditions of Example 6, compound 24.
Step (iii): reduction of the azide; the reaction is performed in a polar solvent such as a THF /water
15  mixture in the presence of triphenyiphosphine. The procedure may be based on the conditions of
Example 6, compound 26.
Step (iv): reductive amination with an aldehyde; the reaction is performed at RT in an anhydrous
polar aprotic solvent such as DCM in the presence of a reducing agent such as sodium
triacetoxyborohydride and, if necessary, acetic acid as catalyst. The procedure may be based on
20  the conditions of Example 6, compound 27.
' Step (v): deprotection using a solution of hydrochloric acid (for example solution in dioxane) or of
{rifluoroacetic acid. The procedure may be based on the conditions of Example 6, compound 28.
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Step (0: deprotection using a solution of hydrochloric acid (e.g. solution
in di ogepi1@bigdh trifluoroacetic aciud. In the latter CRSEFR2010/050986
trifluoroacetate of the hydroxy function nay be formed. It is 25cl eaved
during the following step (fi). Step (ii): protection of the carboxylic
acid in methyl e form the reaction is performed at 'RT in a polar
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trimethylsilyldi azontiés% hane. Step (HO activation of the alcohol in nesylate
form the reaction is perforned in an anhydrous p%[ar aprotic solvent such
as DCM by treatnent wjith mesyl chloridew.n {he preSencel®ef a base 30 such
as TEA. zStiepNiw,~fermafl G R thetfraest hirel dnesapdfitfication of the
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sol vent, such as an et hanol /water m xtureH T A%EH0O successi ve steps:

di spl | with thiourea, followed by in situ hydrolysis
of thai%gﬂg Se%he}erﬁ%ﬁ%1 y addition of a base such as_ sodi um hydroxide.
Step (v): el ongat of the PEG ghain; the reagctjon is pgeffornmed in an
anhydr ﬂu@b“ﬁ?%giamgg%sw@ﬁﬂﬁsﬁmw g—f} t'réae ﬂ?t of an unsaturated
acid protected in estér formw th the al koxi de generated by the action of
sodiumin catalytic anount. Step (vi): elongation”pof the PEG chain; the
reaction is pgeformeg.in an,anhydrous p#i-ar aprqtic soINRDécnt such as THF or
DVF by tFédtntattofiichal atethesaeeiii ttt he al Woxide of the PEG di ol
nonoprotected as the tetragle/dropyran (THP) ether. The preparation of this
type of 1O0npnopnotected PEGHI™6] is well known in the literature: see, for
exanple, Richard A et al. Chem Eur. J. 2005, 11,7315-7321 or Sakellariou
E.G, etsal, J@hr ar,on 2003, 59, 9083-9090. The linker with n = 8

(3[ 2- mer capt oet dx Hept a( et hyl eneoxy)] propionic acid) is commercially

avai | abl e. The PEG al cohol s c,on;g)ri Si Fg a& acid function gr. ot eciied i 0.
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and a PEG diol. The starting PEG di r i | for 1=3
o 12 PesewR dghy Bhs Bress Biagatas WENB SRS Silltele TUARLARS. 01
bel ow. Stap tiihenucesghilichsubstitlid-GHhEHpsyEdg; Uné ireadtian is| perforped in A RoRF apsie wher e
AL K#Cl_ls&t'ent such as acetonitrile by treatment with sodium azide. The process may be based on the

conditions of Example 6, compound 24.

10 Step (iii): reduction of the azide; the reaction is performed in a polar solvent such as a THF/water
mixture in the presence of triphenylphosphine. The procedure may be based on the conditions of
Example 6, compound 26.

Step (iv): peptide coupling; the reaction is performed in a polar aprotic solvent such as
dimethyiformamide in the presence of coupling agents such as the NN'-

15  diisopropylcarbodiimide/1-hydroxybenzotriazole system and of a base such as TEA.

Step (v): deprotection using a solution of hydrochloric acid (for example solution in dicxane) or of
trifluoroacetic acid. The procedure may be based on the conditions of Example 7, compound 32.

Step (vi): protection of the function NHBoc; the reaction is performed in a polar aprotic solvent
such as THF or DMF by treatment with 1 equivalent of base such as sodium hydride, followed by

20  a benzyl halide such as benzyl chloride.

Step (vii): cleavage of the benzyl group and reduction of the azido function; the reaction is
performed in a protic solvent such as methanol, with hydrogen in the presence of a catalyst such
as palladium hydroxide.

Step (viii); alkylation of the amine by reductive amination with an aldehyde; the reaction is

25 performed at RT in an anhydrous polar aprotic solvent such as DCM in the presence of a
reducing agent such as sodium triacetbxyborohydride and, if necessary, acetic acid as catalyst.
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Step (i): activation of the alcohol in mesylate form; the reaction is performed in an anhydrous
polar aprotic solvent such as DCM by treatment with mesyi chiloride in the presence of a base

20 suchas TEA.

Step (ii): formation of the free thiol; the reaction is performed in a refluxing polar protic soivent
such as an ethanol/water mixture in two successive steps: displacement of the mesylate with
thiourea, followed by in situ hydrolysis of the isothiouronium salt by addition of a base such as
sodium hydroxide.

25  Step {iii): protection of the thiol; the reaction is performed in a mixture of polar solvents such as
an ethanol/water mixture with a reagent comprising a methanethiosulfonate function, for instance
methyi methanethiosuifonate, in the presence of a base such as sodium carbonate.

Step (iv): deprotection using a solution of hydrochloric acid (for example & solution in dioxane) or
of trifluoroacetic acid.

30  Step (v} alkylation of the amine; the reaction is performed in an anhydrous polar aprotic solvent
such as THF by treatment with a base such as sodium hydride in the presence of a reagent
bearing a nucleofugal group, such as an alkyl halide.

The amino-PEG-alcohols protected or not protected with a Boc group on the amine function are
commercially available (for instance N-Boc-aminoethoxyethoxyethanol or 1-amino-3,6,9-
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an anhydrous pol ar aprotig solvent such as THF by treatnment of an
unsaturated acid protggt in ester formw th the al koxi de generated by the
action of sodiumin caty§lytic anount. The procedure may be based on the
condi t LBas of Exanple 28, conpound 6arepstedmetarying & o geliemsrbelsivit he PEG

chain; th eactl on i erfor med in an hyq)r ous pol ar~aprof i Sol vent
such as T Q;E_ENE by atf @ ted_este’@ t al koxi de of
the PEGC™I (o] m)noprot ec e S }Lubﬂge"’trah dropyran ( 5) gethett. The

preparation of this type f m)xgrtp:tnect ed [PEG diol is wel|l described in the
literature: see, for exanple, Ard Awpghwmal . Chem Fur ygJp 2005, 11,
7315-7321 or Sakellariou E. G ‘§t al . Tetrlahedron 2003, 519 PUBS 9090. The

PEG al cohol s conpri sj ng, a p,lon protected i e bﬂ}\&ster form
are commer ci al | w 15auai-l nst ance tert-but ){,I”j:[g

12- hydr oxy-4, 7, 10- tTi oxadode an'oat e) Eutyl acryl ate
and a PEG diol. The startind PEG diol s arec mllyéallablefor i =3
to 12. LF16Rbzboc- ALK- (ocHZckg2), -"3-r \(\?)are oa ordlm 0 the schenes
below. in the case where Ll%g:CI—IZCI-IZ 40j Ll-("é 0- 01( 1-7-1-0-Hr 3

200 B g ALK S gy

5  Step {i): activation of the Fmoc-L-valine in the form of the NHS ester; the reaction is performed in
an anhydrous polar aprotic solvent such as THF by treatment with NHS in the presence of a
coupling agent such as DCC.

Step (ii): peptide coupling between Fmoc-L-valine-NHS and L-citrulline; the reaction is performed
in a polar solvent such as a dimethoxyethane/THF/water mixture in the presence of a base such

10  as sodium bicarbonate.
Step (iii): peptide coupling with 4-aminobenzyl alcohol; the reaction is performed in a polar
solvent such as a DCM/methanol mixture in the presence of a coupling agent such as EEDQ.
Step (iv): deprotection of the amine Fmoc; the reaction is performed in a polar solvent such as a
DCM/methanol mixture in the presence of a base such as diethylamine.

15 Step (v): activation of the carboxylic acid in NHS ester form; the reaction is performed in a polar
aprotic solvent such as DCM by treatment with NHS in the presence of a coupling agent such as
EDCI hydrochloride.
Step (vi): peptide coupling between the dipeptide and the NHS ester; the reaction is performed at
RT in a polar aprotic solvent such as a DCM/acetonitrile mixture.

20  The diacids monoprotected in allylic ester form are commercially available for n=2 (monoallyl
succinate) or may be prepared by transesterification of the methyl or t-butyl monoesters, which
are commerciaily available forn =2 to 6. |



Step (i): elongation of the PEG chain; the reaction is perfornmed in an
anhydrwzﬁq}(ﬁitggproti c solvent suchsggs TI-1F by treat npaim0860050986
unsaturated acid protected in ester formw th the al koxi de 25gener ated by
the action of sodiumin catalytic amount. Step (ii): deprotection using a
solution of hydrochlorig~geid (for exanple solution in dioxane) or of
trifluoroacetic acid. t e | ) ~aetdyvation of the carboxylic acid in
NHS est er RPEPILKA5ECHEacH i oh IS Pt fornmed at RT in a polar aprotic sol vent
such as DCM by treatnment wWifh“NHS in the presence of a coupling agent 30
such as supported DCC. Step (\v): elongation of the hydroxyazi do PEG chain;
the reaction is perforned iHNaghHanhydrous pol ar aprotic solvent such as THF

or DVF by treatnment of a hal ogenated ester with_ the.al [ i
hydr oxbgzzi do PEG The azi do PEG al c“éﬁ%ﬁf%éq%%CB%é“%&%csgﬁ?’ﬁ%b%'\?‘é‘{i | abl e

or may be pre ed (f}rom:g:iﬁTf cos r espondi ng% al,gohol W% oH
comer ci al ks M abtemd 'Oﬁgm—%.‘pm&m € Pon(COT &b O t he
carboxylic acid®in NHS esterA£60rnfythe readtion i s perfor at Rl in a
pol ar aprotic solvent such as DCM{by treatnent with NHS i nit he presence of

a coupling agent 5 such as supportgd DCC. "Faegwaci ds bear iHﬂq/Na wacetyl eni c

group are %omTerci ally available for ALK=-(CGH2)m with 1ot o' 10 fHor
i nst ance 3¢ but %)ﬁ%{lgd f. 1 - ac ong/iﬁ\n b the
scheme bel ¢ " St BpI(Q: Mucl eophi | icosubstit uti of*t Be fhal i de by the

azide; the reaction is (perforned inva.pQlart JH%6¢’ sol verit such as
acetone, in the prese wOf sodi um azi de. S}tReP (ii)e saponification of the
met hyl ester; the reactgon is performadjft 1 " n m xt ur@ of pol ar

sol vents such as a THF/ water m Xt ur esin-theps e of |ithium hydroxide.
15Step (iii): activation of the carboxylic acid in NHS ester form the
react i Stepi(H: guévdtion pEEmad-L-Rhlinern BHB@str faupr the reacol s @etiorsedtn asadEirdog
treatment wi th NHS | h 1 - j . ted
e TraerBrhth SRl o, PR 6B Ayl R, e BBho e ARyBu RN 21 ¢
for5 ALBuchas(@2)m with me1 to 6 (for instance nethyl bronpacetate). 20

ROZD- COrdpify bGHR Cauphid béween FmocLRBMINIS oA ERAAMHeARE UARIHIs pOrTbIRA
schene OW. 1 n the Case where ALK=CH2CH2 Route A: 40L-FO0-OH 25Rqute B: 0
(i 1) 0bv ¢ golar soiyent syghyas a DME/THF/water mixture in the presence of a base such as sodium
bicarbonate.
Step (jii): peptide coupling with 4-aminobenzyt alcohol; the reaction is performed in a polar
10  solvent such as a DCM/methanol mixture in the presence of a coupling agent such as EEDQ.
Step (iv): deprotection of the amine Fmoc; the reaction is performed in a polar solvent such as a
DCM/methanol mixture in the presence of a base such as diethylamine.
Step (v): activation of the carboxylic acid in NHS ester form; the reaction is performed at RT in a
polar aprotic solvent such as DCM by treatment with NHS in the presence of a coupling agent
15 such as supported DCC.
Step (vi): peptide coupling between the dipeptide and the NHS ester; the reaction is performed at
RT in a polar aprotic solvent such as a DCM/acetonitriie mixture.
The PEG diacids monoprotected in allylic form are prepared according to the description of the

preparation of the linker Lya.
Rbzb
z
T
20 LPag Z=Brort:
2,5-Dioxopyrrolidin-1-yi bromoacetate and iodoacetate are commercial products, whose CAS
numbers are, respectively, 42014-51-7 and 39028-27-8.
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in the case where ALKCH/CH2 0O Step (O:
substitution;

nucl eophilic

the reaction is perfornmed in an anhydrous pol ar aprotic

sol vent such as THE in the presence of a base such as NaH and of an al kenyl
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ZaSALKNNR 10-'11 12 ZaS- ALK- NARNroc ZaS- ALKNNHBoc in the case where Ri 2=H
and R 12#1-1 N3.--HihrocNl3 CrbN. 710, ----41NR 1250c ZaS- ALK,
_ry-101ZoS-ALK(iii) HHAO0O ALK-SZa HN 2 "-- ,10------ ,,tr'"Boc (iv) in
t he case where Rl ZaS- ALKNR4t B Boc H ALK- SZa. i(v) HC Step 0):
agfivyarion off the cohol 1Th tosylate[form| the reactlonls?]vpeforrredina
p& an aproti ¢ sol yent :;uch?]as DOM by treatrent . th tosyl zghl ofide in the
pEesence of silve _oxi fle d 10ppt assijum i ddi dez The procg&dure|{may be based
o t he conditio of B @eﬁ, :o§0l1nd023. Btep (ii): nutleophilic
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pol ar aprotic solvent such as DCMin the presence of a reducing agent such

as sodiumtriacet oxyborohydride and,

i f necessary,

acetic acid as catal yst.

The procedure may be based on 20 the conditions of Exanple 6, conpound 27.
(v): deprotection using a solution of hydrochloric acid (for exanple
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[ 0 (iii)

ZaS- ALKlo. . .. -

in tosylate form the reaction is perforned in a polar aprotic
5sol vent such as DCM by treatnment with tosyl

HO ALK-SZa in the case where Ry and
.ONHR' " Step (i): activation of

chloride in the presence of

I oxi de and potassi
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2)"%— corresponds to a cleavable disulfide linker structure chosen from linkers Lq to L4 or L1 to0

to 8, or from 1 to 6, and even more particularly from 2 to 5. 1 may take each of the values of these ranges, anq ma
%in Table Il, L is given here in the para position, but it is possible to obtain compounds in a similar manner with L i

% the examples are given for a particular cryptophycin derivative, but may apply to any cryptophycin derivative
* Rz and R’42: H or group (C1-Cg)alkyl, for example methyl; n: integer ranging from 1 to 6; i: integer ranging from

+5— Oy

for further details, see also the “examples of reactions” section above.
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Step (viii) al kyl ati on of the am ne by reductive amnation with an

al dehy:. Hﬁ)ﬂi ction is 25perforneggat RT in an anhydﬁ@@@miﬁﬁs@gg otic
sol ven suclh in the presence of a reducing agent such as sodi um
triacet oxybor ohydri de and, if necessary, acetic acid as catalyst. Step
(1x): ﬂd&&k@fdr%ﬁrmhhﬁe%ﬂ@@at@r oup; the reaction is performed in an

anhydr r.ot | | vent suc THF by treatnment with a base such
as sod an‘f F’ed% i’tﬂ‘n?qciﬂa FLBTTER c%{lsisbsd'&ent bearing a nucl eof ugal group
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the following formula is obtained in this case: MAb-[NH-C(=0)-L*-Crypto]s with L* =
fragment of a linker L comprising RCG1=-C(=0)-Z,R;, and such that L= -L*C(=0)-ZyRy;
» in the presence of a cryptophycin derivative of formula (11} with G= -(CH;).Y, the binding
30 agent comprises groups —SH when Y= -Cl, groups -C=CH when Y= -N3 or carboxylic acid
groups when Y= -OH or -NH3;
* in the presence of a cryptophycin derivative comprising a reactive chemical group RCG1
of maleimido or haloacetamido type, the binding agent comprises thioti chemical groups.

35 The ferm “aggregates” means associations that may form between two or more binding agents,
the binding agents possibly having been modified by conjugation. Aggregates are liable to form
under the influence of a wide variety of parameters such as a high concentration of binding agent
in the soiution, the pH of the solution, high shear forces, the number of grafted dimers and their



5Step (i): activation of the Fnoc-L-valine in the formof the NHS ester;

t he re@gicﬂ@mbﬁ)s erfornmed in an anhydyous pol ar aproti cpepirranio/gdnods as THF
by treatment wth NHS in the presence of a coupling agent such as DCC.

Step (ii): peptide coupling between Fnoc-L-valine-NHS and L-citrulline; the

r eact i iy@rdpholfie hhareres temperaal 8ce Bwlrefershcawicted &stha introduction of J. Membrane

di met hgxy anglT, e mxture in_the

o uns i S48 ot &1 - S et rgeed o Aol SLRETTIRG Tiendh, sy, ST iepA?

al cohodlyciddted. riedibé icese bS protEifsoomadibbdies neference soawbaimasiadn A&PS Journal,

DCM e [, 1 ST : ] i . Step
ERAng Aggﬁé%fri]gnoﬁﬂdﬁéﬁgce%lﬁ&%g é{?% 5698874 RYe %g &r%baté e he RSmMEFLX2

(iv): deprot am ne e reaction iS perforned in a polar
s ol endetermnisiedada knopoNegReiaHemhech @is BEG (Ge¢ in thip cespredLuialvicah Bioghenislyy 18h as
di et hybaivbnasg. k@t ep (v): activation of the carboxylic acid in NHS ester
form the reaction is performed in a polar aprotic solvent such as DCM by
treatnent with NHS in the presence of a coupling agent such as EDCI

Eﬁg r Ocmepad;uéﬁus Sbiafor( ofi the bmemg}a@emc.gupbb érbgﬁ@eﬂ,meaxdnﬁm dritrpepﬁérslell,landst he )
ester; the reaction erforned at R| .in a polar anr yent suc
as a DRSS B'H‘?Stpﬁ?tfeé’r H’é(ﬁ’(fﬁ@‘.ye Wgraéingﬂ "gée%?ﬁ?ﬁgugéﬁ) ot é‘&&eéﬁkf’ﬁsgﬂ?’ﬁﬁﬁi‘% ester
f orgm a# enixtovenad rotifads| syiclaus blLifdy| Ao désaribad-Rief.nTheokifley Hepands ion ditee hatore ofeifie be

d. i £l cat i : WA - it whi ch
B e o ATy TS LB ER A0l 1 BRsREIH o el o SollRORE Lty W1 ©
Fnoc- LEM8IO atdMA NHS ester form the reaction is perforned in an anhydrous

pol ar aprotic solvent such as THF by treatnment with NHS in the presence of
a coupling agent 5 such as DCC. Step (ii): peptide cougl i nﬁ%bet ween

Froc- LTReareepionnpissaere at @ tempempiurregensrally of Belwpem 29 anday ol g 8acHOMBB) ar
SO% 4/ enan? %J@b@éwtéerDW‘%‘StnEFﬂ/ NG & THa ﬁé%l(_stg)ﬂ H)dﬂméef#@th@ra‘ﬁ_'diﬁirf]dy?rﬂftha dmjs@b hi?clﬁh as
SOodl um Dl car bonat e. [ e 11.1.). Re | de, CO | ., 4- gl nopenz

al cohofiervalie may pe magitered b&ﬁ%’r?ﬂ‘@ﬂg if?{fa&fogim?f?&af%g”m%ﬁ viglct delaEr igrder to

DCM negétamahe 18 dédis€of progross. [frties dagree of substitotiny is rgutiigient; theueéctias cBEDE. St ep
(Tv): protection,of the amne .Foog; ti ' i pol ar
sol ven%ﬁsféf: nger 3"%\}{‘%@?9{’3&'&“%&”%% rCé"&1 ih[ﬁe % ﬁ%%plﬁ{%%éé\%gqﬁ& gé E)q’z’:r;ésij e {SESU@ as

di et hyfemdralenethod @vepin(thy exampies/sectionfos furtheedejailsbegsfing padicdan ¢gpniitisnest er

fo r%q&ﬁ' ' Befna aRhickd 7o R & -8Rh@EF.C Sol vent such as
D(éﬁ?nbykg'ﬁgg rrenqo(avn\ﬁrﬁsﬁ%ggﬁlgf&ﬂg p?e encé of a coupling agent 15such as
supported DCC. Step (vi): peptide coupling between the dipeptide and the

NHS espebarsdexill @t iaNart Had ekt T BREosl vElousNcitoR&bgraplap tedhnkusdliset such

as a acetonitrile mxture. The PEG di a§,| (gs m)no%?t e@t efje in ak I %I iC

f or m aP@PaRtOPaPl &eRc B thengonWats &aye S8 PYTIPGN B e Sr¥p&IFAT i Bt he

l'i nker chroddtogRphP (SQ@‘QZ@Z:Eds_BFpltiﬁrﬁ chront@graphyx gryinstandedion - declrdnder dBORGYL at e

and_i odoacetate are.commercjal pr t.s S er

o5 co Py DA GERas oyomAstaBL AL & oMBREGNToRHIREL] Ribfragany o o

Wit h Lor miQeHbshgmrts NupBlds ceramic hydroxyapatite, or by HPLC. Purification by dialysis or
diafiltration may also be used.

After step (i) or (i), the solution of the conjugate may undergo an ultrafiliration and/or diafiltration
30  step (jii). After these steps, the conjugate in aqueous solution is thus obtained.

Antibody
The antibody (see in this respect, Janeway et al. “Immunobiology”, 5 edition, 2001, Garland

Publishing, New York) may be chosen from those described especially in WO 04/043 344, WO
35 08/010 101, WO 08/047 242, WO 05/009 369 (anti CA6) or WO 2010/014 812. The antibody may
optionally be modified with a modifying agent so as to promote the attachment of the
cryptophycin derivative (see above). The antibody may especially be monoclonal, poiyclonal or
multispecific. it may also be an antibody fragment. It may also be a murine, human, humanized or
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Conjugate
A conjugate generally comprises from about 1 to 10 cryptophycin derivatives covalently attached

5 to the binding agent (this is the degree of grafting or “drug-to-antibody ratio” or “DAR”). This
number varies as a function of the nature of the binding agent and of the cryptophycin derivative,
and also of the operating conditions used in the conjugation process (for example the number of
equivalents of cryptophycin derivative relative to the binding agent, the reaction time, the nature
of the solvent and of any cosolvent). Placing of the binding agent and the cryptophycin derivative

10 in contact leads to a mixture comprising several conjugates that are individually distinguished
from each other by different DARSs; optionally the unreacted binding agent; optionally aggregates.
The DAR that is determined on the final solution thus corresponds to an average DAR.

In the case where the binding agent is an antibody, UV spectroscopy may be a method used for

15  determining the DAR. This method is based on that presented in Antony S. Dimitrov {ed), LLC,
2009, “Therapeutic Antibodies and Protocols”, vol. 525, 445, Springer Science. It consists in
measuring the absorbance of a solution of conjugate after the separation step (i) at two
wavelengths noted A1 and A2. The following molar extinction coefficients of the naked antibody
and of the cryptophycin derivative measured prior to conjugation are used.

20  The absorbances of the conjugate solution at A1 and A2 (A,4) and (Ay.) are measured either on
the corresponding peak of the SEC spectrum (this allows calculation of a “DAR(SECY)") or by
using a standard UV spectrophotometer (this allows calculation of a “DAR(UVY)’). The
absorbances may be expressed in the form:

An1=(Gp X €pat) + (Ca X €an1)

25 A2 = (Co X epag) + (Ca X €a12)

for which equations:
¢ c¢p and c, denote, respectively, the concentrations in the solution of the part of the
conjugate relative to the cryptophycin derivative and the part of the conjugate relative to

the antibody;

30 s ¢£p31and gp2 denote, respectively, the molar absorption coefficients for the cryptophycin
derivative before conjugation at the two wavelengths A1 and A2, these coefficients
measured on the compounds of formula (ll) of the type SZ, with Z;=-SMe or of the
type -C(=0)-ZyR;, with Z,Ry= OMe or OCH2-CH=CH,;

* £531and e denote, respectively, the molar absorption coefficients of the naked

35 antibody at the wavelengths A1 and A2.

The term “naked antibody” means the antibody to which no cryptophycin derivative is attached,
i.e. the antibody before the conjugation step.
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Resolution of these two equations leads to:
Cp = [(Ea 11 X Ana) - (Bana X Apa)l/ [{ep a2 X Ean1) - (Earz X €pad)]

Ca = [Au1 — {Co X epa1)] / €ans

The average DAR thus corresponds to cpica. In the case of cryptophycin derivatives, the

wavelength A1= 280 nm may be considered, and, depending on the nature of the cryptophycin

derivative, A2 is chosen in the specific wavelength range 246 nm - 252 nm. The DAR(UV)} is

preferably greater than 0.5, more particularly between 1 and 10 and even more particularly
10 between2and?7.

The conjugate may be used as an anticancer agent. Owing to the presence of the binding agent,
the conjugate is made highly selective fowards tumour cells rather than healthy cells. This makes
it possible to direct the cryptophycin derivative in an environment similar thereto or directly
15 therein; (in this respect, see the following publications that describe the use of monoclonal
antibody conjugates in cancer treatment: “Antibody-drug conjugates for cancer therapy” Carter
P.J., et al., Cancer J. 2008, 14, 154-169; “Targeted cancer therapy: conferring specificity to
cytotoxic drugs” Chari R., Acc. Chem. Res. 2008, 41, 98-107). It is possible to treat solid or liquid
cancers. The conjugate may be used alone or in combination with at least one other anticancer
20  agent.

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 may be injected in perfusion form per se or
may be rediluted to form a perfusion solution.

25
[Examples]

Analytical methods used

High-pressure liguid chromatography — mass spectrometry (LCMS)
Method A1

30 The analysis is performed on a Waters ZQ machine and an XBridge C4g 2.5 ym (3%50 mm)

column at 70°C with a flow rate of 0.9 ml/min, an elution gradient (7 min) of (A) water/0.1% formic
acid and of (B) acetonitrile/0.1% formic acid (gradient: from 5% to 100% B over 5.3 minutes; 5.5
‘minutes: 100% B; 6.3 minutes: 5% B) and an electrospray ionization in positive and/or negative
mode.
35

Method A2 : _

The analysis is performed on a Waters UPLC-SQD machine and an Acquity BEH Cqg 1.7 ym
(2.1%x50 mm) column at 50°C with a flow rate of 1 ml/min, an elution gradient (2 minutes) of (A)
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0.8 minute; 1.2 minutes: 100% B; 1.85 minutes: 100% B; 1.85 minutes: 5% B} and electrospray
ionization in positive and/or negative mode.

5  Method A3
The analysis is performed on a Waters UPLC-SQD machine and an Acquity BEH Cqg 1.7 pm
(2.1x50 mm) column at 70°C with a flow rate of 1 mi/min, an elution gradient (2 minutes) of (A}
water/0.1% formic acid and of (B) acetonitrile/0.1% formic acid {gradient: from 5% to 50% B over
1 minute; 1.3 minutes: 100% B; 1.45 minutes: 100% B; 1.75 minutes: 5% B) and electrospray

10  ionization in positive and/or negative mode.

Method A4

The analysis is performed on a Waters ZQ machine and a Phenomenex Kinetex C15 100A 2.6 um

(3%50mm) column at 45°C with a flow rate of 1 ml/minute, an elution gradient (6 minutes) of (A)
15  water/0.1% formic acid and of (B) acetonitrile/0.1% formic acid (gradient: 6% B: 0.8 minute; from

6% to 100% B over 4.1 minutes; 4.8 minutes: 100% B; 5.0-6.0 minutes: 6% B) and electrospray

ionization in positive and/or negative mode.

Method A5

20  The analysis is performed on a Waters ZQ machine and a Phenomenex Kinetex Cqg 2.6 ym
(3%1000mm) column at 50°C with a flow rate of 0.8 ml/minute, an elution gradient (8 minutes) of
(A) water/0.1% formic acid and of (B) acetonitrile/0.1% formic acid (gradient: 4% B: 0.15 minute;
from 4% to 100% B over 6.85 minutes; 7.1 minutes: 100% B; 7.4-8.2 minutes: 4% B) and
electrospray ionization in positive and/or negative mode.

25
Mass spectrometry (MS)
The spectra were acquired by direct introduction onto a Waters GCTof machine (direct
introduction without LC).

30  Steric exclusion chromatography — high resolution mass spectrometry (SEC-HRMS
The analysis may necessitate a prior step of deglycosylation of the conjugate. This is performed
by adding to the conjugate solution 2% by volume of a solution of enzyme PNGase F (prepared
by making up to 100 ml a flask of 100 units of lyophilizate of N-glycanase enzyme with MilliQ
water). The solution is homogenized by vortex and incubated at 37°C for 19 hours. The

35  deglycosylated sample is ready fo be analyzed by SEC-HRMS. The chromatographic analysis is
performed on an Agilent HP1100 machine and a Waters Biosuite 250 HR SEC 4 um
(4.6%300 mm) column at 30°C with a flow rate of 0.4 ml/minute and an isocratic elution of (A)
25 mM ammonium formate pH=7/(B) acetonitrile 70/30 for 15 minutes. The mass spectrometry is
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performed on a Waters QTOF [l machine with electrospray ionization in positive mode. The mass
spectra are deconvoluted with the Waters MaxEnt1 software.

Steric exclusion chromatography (SEC HPLC)
The analysis is performed on a Merck Lachrom Elite HPLC machine with an L2455 DAD

spectrophotometric detector and a Tosoh Bioscience TSKgel G3000 SWXL 5 um (7.8x300 mmy)
column with a flow rate of 0.5 mi/minute and an isocratic elution of 30 minutes with a pH 7 buffer
containing 0.2 M of KCI, 0.052 M of KH.PQOy4, 0.107 M of K:HPO, and 20% by volume of

isopropanol.

"H nuclear magnetic resonance (NMR)

The 'H NMR spectra were acquired on a Bruker Avance spectrometer, either of model DRX-300,
DRX-400, DRX-500 or DMX-600. The chemical shifts are given in ppm.

General method used for preparing the conjugates in the case of the cryptophycin

derivatives comprising a linker L ending with -SZ,

Method in two successive steps

1% step
The antibody is first modified with an activated NHS ester, so as to introduce onto its surface

pyridyldisulfide groups. A solution of antibody hu2H11 in an agueous pH 6.5 buiffer containing
0.05 M of potassium phosphate and 0.05 M of NaCl (referred to as buffer A) is treated with 5 to
10 eq. of the NHS activated ester dissolved in DMA such that the final antibody concentration is
between 5 and 10 mg/mt and the percentage of DMA in the aqueous buffer is 5%. The reaction is
continued for 2 hours at RT. The mixiure is deposited onto a fitiration column on gel (Sephadex™
G25 matrix, GE Healthcare) pre-equilibrated in an aqueous pH 8 buffer containing 0.05 M of
HEPES, 0.05 M of NaCl and 2 mM of EDTA. The modified antibody is eluted with the pH 8
HEPES buffer, collected and then assayed by UV spectrometry so as to determine the antibody
concentration of the sample and the number of pyridyldisulfide groups. A specimen of the
modified antibody is treated with dithiothreitol so as to reduce the disulfide bond, and the
pyridine-2-thione released is assayed by spectrometry (extinction coefficients: €243 ym: 8080 M
em™, €280 am: 5100 M 'em™ for pyridine-2-thione, and eas9 nm: 208380 Mcm™ for the antibody). On
average, from 3 to 6 pyridyldisulfide groups are grafted per antibody molecule.

2" step

The modified antibody solution from the 1% step is diluted in the aqueous pH 8 buffer described
above and then treated with a solution of the cryptophycin derivative (5 eq.) such that the final
antibody concentration is 3 mg/ml and the percentage of DMA in the ageous buffer is 20%; the
number of equivalents of cryptophycin derivative is expressed relative to the number of
pyridyldisuifide molecules introduced during the first step. The reaction is continued overnight at

Cdl
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30°C or with stirrfing at about 2000 rpm. The mixture is analyzed by SEC HPLC so as to

determine the degree of grafting of the cryptophycin derivative onto the antibody. If the degree of
substitution is insufficient, the mixture is treated with an additional 1 to 5 eq. of cryptophycin
derivative in DMA for 3 hours at 30°C or with stirring at about 2000 rpm. The mixfure is filtered
5  through a Millex®-8V 5 pm filter (PVDF membrané, Durapore, Millipore} and then purified by gel
filtration using a Superdex 200 pg matrix (HiLoad 16/60 desalting column, GE Healthcare) pre-
equilibrated with an aqueous pH 6.5 buffer containing 0.01 M of phosphate, 0.14 M of NaCl and
10% to 20% of NMP. The fractions containing the conjugated antibody in monomer form are
collected, pooled and concentrated on Amicon Ultra-15 (Ultracel 10k or 50k membrane, Millipore)
10 to a concentration of between 2 and 5 mg/ml. A change of buffer is finally performed so as to
remove the organic solvent from the conjugate storage buffer. The conjugate is deposited on a
gel filiration column composed of a Sephadex™ G25 matrix (Nap-5, -10, PD-10, Hiprep 26/10
desalting columns, GE Healthcare) pre-equilibrated with an aqueous buffer whose composition
and pH are suited to each conjugate. The final conjugate is assayed by UV spectrometry using
15 the extinction coefficients determined for the antibody and the corresponding cryptophycin
derivative so as io measure the antibody concentration and the average cytotoxic number per
antibody. The degree of substitution may also be calculated from the deconvolution of the SEC-
HRMS spectrum of the conjugate.

20  “One-pot” two-step method
The antibody is first modified by an activated NHS ester, so as to introduce onto its surface

pyridyldisulfide groups. A solution of antibody hu2H11 in an aqueous pH 6.5 buffer containing
0.05 M of potassium phosphate and 0.05 M of NaCl is diluied with the pH 6.5 phosphate buffer
and an aquecus 1N solution of HEPES such that‘the final proportion of initial pH 6.5 phosphate
25  buffer and of HEPES is 96/4, in order fo obtain a pH=7.5-8. This antibody solution is treated with
5 to 10 eq. of the NHS activated ester dissolved in DMA such that the final antibody concentration
is between 5 and 10 mg/mi and the percentage of DMA in the aqueous buffer is 5%. The reaction
is continued for 2 hours at RT. The antibody solution thus modified is directly diluted with a 96/4
mixture of pH 6.5 phosphate buffer and of HEPES and then treated with a solution of the
30  cryptophycin derivative (4 eq.) in DMA such that the final antibody concentration is 3 mg/ml and
the percentage of DMA in the aqueous buffer is 20%; the number of equivalents of cryptophycin
derivative is expressed relative to the number of equivalents of NHS activated ester introduced
during the first step. The reaction is continued overnight at 30°C or with stirring at about
2000 rpm. The mixture is analyzed by SEC HPLC so as fo determine the degree of grafting of the
35  cryptophycin derivative onto the antibody. If the degree of substitution is insufficient, the mixture
is treated with a further 1 to 5 eq. of cryptophycin derivative in DMA for 3 hours at 30°C or with
stirring at about 2000 rpm. The mixture is filtered through a Millex®-SV 5 ym filter (PVDF
membrane, Durapore, Millipore) and then purified by gel filtration using a Superdex 200 pg matrix
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containing 0.01 M of phosphate, 0.14 M of NaCl and 10% to 20% of NMP. The fractions

containing the conjugated antibody in monomer form are collected, pooled and concentrated on

Amicon Ultra-15 (Ultracel 10k or 50k membrane, Millipore) to a concentration of between 2 and

5  5mg/ml. A change of buffer is finally performed so as to remove the organic solvent from the

conjugate storage buffer. The conjugate is deposited on a gel filtration column composed of a

SephadexTM G25 matrix (Nap-5, -10, PD-10, Hiprep 26/10 desalting columns, GE Healthcare)

pre-equilibrated with an aqueous buffer whose composition and pH are suited to each conjugate.

The final conjugate is assayed by UV spectrometry using the extinction coefficients determined

10 for the antibody and the corresponding cryptophycin derivative so as to measure the antibody

concentration and the average cytotoxic number per antibody. The degree of substitution may
also be calculated from the deconvolution of the SEC-HRMS spectrum of the conjugate.

General method used for preparing the conjugates in the case of cryptophycin derivatives

15 comprising a linker ending with ~C(=0)Z;R;,
| A solution of antibody hu2H11 in an aqueous pH 8 buffer containing 0.05 M of HEPES, 0.05 M of
NaCl and 2 mM of EDTA or composed of a 96/4 mixture of an aqueous pH 6.5 buffer containing
0.05 M of potassium phosphate and 0.05 M of NaCl/1N HEPES is treated with an excess of a
solution in DMA on the cryptophycin derivative such that the final antibody concentration is

20 3 mg/ml and the percentage of DMA in the aqueous buffer is 20%. The reaction is continued for 3
hours at 30°C or with stirring at about 2000 rpm. The mixture is analyzed by SEC HPLC so as to
determine the degree of grafting of cytotoxic agent on the population of monomer antibodies. If
the degree of substitution is insufficient, the mixture is treated with a further 1 to 5eq. of
cryptophycin derivative in DMA for 3 hours at 30°C or with stirring at about 2000 rpm. The mixture

25 is filtered through a Millex®-SV 5 ym filter (PVDF membrane, Durapore, Millipore) and then
purified by gel filtration using a Superdex 200 pg matrix (HiLoad 16/60 desalting column, GE
Healthcare) pre-equilibrated in an aqueous pH 6.5 buffer containing 0.01 M of phosphate, 0.14 M
of NaCl and 10% to 20% of NMP. The fractions containing the conjugated antibedy in monomer
form are collected, pooled and concentrated on Amicon Ultra-15 (Ultracel 10k or 50k membrane,

30  Millipore) to a concentration of between 2 and 5 mg/ml. A change of buffer is finally performed so
as to remove the organic solvent from the conjugate storage buffer. The conjugate is deposited
on a gel filtration column composed of a SephadexTM G25 matrix (Nap-5, -10, PD-10 columns or
Hiprep 26/10 desalting column, GE Healthcare) pre-equilibrated with an aqueous buffer whose
composition and pH are suited fo each conjugate. The final conjugate is assayed by UV

35  spectrometry using the extinction coefficients determined for the antibody and the corresponding
cryptophycin derivative, so as to measure the antibody concentration and the degree of grafting.
The degree of substitution may also be calculated from the deconvolution of the SEC-HRMS
spectrum of the conjugate.
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The methods described for the case of the antibody hu2H11 may also be similarly applied to
other antibodies, and also {o other binding agents.

5 Example 1: (E)«(3S,10R,165)-10-(3-Chloro-4-methoxybenzyl)-3-isobutyl-16-[(S)-14{(2R,3R)-3-
{4-[4-(4-mercapto-4-methylpentanoyl)piperazin-1-yIméthyliphenyl}oxiranyl)ethyl]-6,6-
dimethyl-1,4-dioxa-8,11-diazacyclohexadec-13-ene-2,5,9,12-tetraone

Q .
HS = C
pataes
Compound _2:  (E)-{3S,10R,168)-10-(3-Chloro-4-methoxybenzyl}-16-{(S)-1-{(R)-3-(4-chioro-

10 methylphenyljoxiranyllethyl}-3-isobutyl-6,6-dimethyl-1,4-dioxa-8,11-diazacyclohexadec-13-ene-
2,5,9,12-tetraone

EVL\@% - }*fl\@?

Compound 1 (30 mg; 42.9 pmol, prepared according to Al-awar R.S_, et al., J.Med.Chem. 2003,
46, 2985-3007) is dissolved in anhydrous DMF (2 ml} and the mixture is cooled to 0°C, followed

15 by addition of TEA (107 pymol) and then CMS {64.6 pmol). After 15 minutes, the bath is removed
and stirring is continued for 12 hours at RT. The mixture is diluted by adding EtOAc (2 ml) and the
organic phase is washed with water (2x1 ml), with saturated aqueous NaHCO; solution (1 ml)
and with saturated aqueous NaCl solution (1 mi). The organic phase is dried over MgSQ, and,
after filtering and evaporating off the solvents under reduced pressure, product 2 is obtained in

20 the form of a colourless oil that crystallizes (25 mg; 81%). 'H NMR (500 MHz, DMSO-ds): 0.77 —
0.83 {m, 6 H); 1.02 (s, 3 H); 1.04 —1.07 (m, 3 H); 1.14 (s, 3 H}; 1.29 — 1.36 (m, 1 H); 1.54 - 1.63
(m, 2 H)1.80-187 (m, 1 H); 224 - 233 (m, 1 H); 2.63 —2.73 (m, 2 H); 2.96 — 3.06 {m, 3 H);
3.28-3.32(m, 1 H); 3.83 (s, 3H); 3.93 (d, J=1.6 Hz, 1 H); 4.27 (ddd, J = 11.3, 8.0, 3.6 Hz, 1 H);
4.78(s,2H),4.93(dd, J=9.6,3.6 Hz, 1 H); 5.13 (dd, = 10.8, 5.1 Hz, 1 H); 5.81 {d, J = 14.8 Hz,

25 1H); 649 (ddd, J=15.0,11.2,3.7Hz, 1H); 7.07 (d, J=8.5Hz, 1 H); 7.18 (dd, J = 8.5, 1.9 Hz, 1
H); 7.23(d,J=96Hz 1H); 729 (d, J=19Hz, 1 H); 7.34 (d, J=8.2Hz, 2 H); 747 (d, J = 8.2
Hz,2H);8.35(d, J=8.2Hz, TH). LCMS (A1):ESm/z = 713 [M+H]"miz = 715 [M —H] " tr
= 5.17 min.

30  Compound 4: 2,5-Dioxopyrrolidin-1-y! 4-methyl-4-methyldisulfanylpentanoate
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To a solution, purged with argon, of compound 3 (3.05 g, 15.7 mmol, prepared according to WO
2007/085 930) in DCM (30 mi) are successively added NHS (17.3 mmol) and EDCI chloride
(17.3 mmol). The mixture is stirred for 3 hours at RT and then washed with pH 6 phosphate buffer
(2 x 30 mi) and then with saturated NaCl solution (30 ml), dried over MgSO, and concentrated to
dryness. The amber-coloured oil obtained, which crystallizes, is washed with a 75/25
heptane/EtOAc mixture and filtered through a sinter funnel to give compound 4 in the form of a
white solid (2.08 g, 45%). The filtrate is concentrated to dryness énd the crude product obtained
is purified by chromatography on silica gel, eluting with a heptane/EtOAc mixture from 50/50 to
0/100. The fractions containing the expected product are concentrated o dryness and taken up in
isopropyl ether (5 ml); the precipitate is filtered through a sinter funnel to give the expected
compound 4 (1 g, 22%). 'H NMR (400 MHz, DMSO-d6): 1.29 (s, 6 H); 1.92 fo 1.98 (m, 2 H); 2.41
(s, 3 H); 2.72 10 2.78 (m, 2 H); 2.81 (s, 4 H). LCMS (A4): El, m/iz =291 [M + HJ".

Compound 5: tert-Butyl 4-(4-methyl-4-methyldisulfanylpentanoyl)piperazine-1-carboxylate

o o
.S
o 1Y
4 s ©

Compound 4 (200 mg, 686 pmol), 1-Boc-piperazine (686 pmol), TEA (755 ymol) and DMF
{1.6 ml) are placed in a Wheatton tube. The mixture is stirred at RT ovemnight and then diluted
with EtOAc (5 ml), washed with water (2 x5 ml) dried over MgS8O; and concentrated to dryness.
The crude product is taken up in isopropyl ether (3 mi); the precipitate is filtered through a sinter
funnel to give compound 5 (213 g, 86%). "H NMR (400 MHz, DMSO-ds): 1.27 (s, 6 H); 1.41 (s, 9
H); 1.73 to 1.87 (m, 2 H); 2.34 to 2.41 (m, 2 H); 2.40 (s, 3 H); 3.23 to 3.36 (partially masked m, 4
H); 3.39 to 3.45 (m, 4 H). LCMS (A2): ES m/z = 363 M+ H}"; miz =307 M+ H - CiHgl i tr =
1.08 min.

Compound 6: 4-Methyi-4-methyldisulfanyl-1-piperazin-1-ylpentan-1-one hydrochloride

o}
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To a solution of compound 5 (213 mg, 588 pmol} in dioxane (4.4 mi) is added a 4M solution of
HC! in dioxane (4.4 ml). Stirring is continued for 4 hours at RT. The mixture is filtered through a
sinter funnel and the solid obtained is rinsed with dioxane (2 ml} and then with isopropyl ether
(2 ml) to give compound € {132 mg, 75%) in the form of a cream-coloured solid. "H NMR (500

00
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MHz, DMSO-dg): 1.27 (s, 6 H); 1.73 to 1.85 (m, 2 H); 2.37 to 2.45 (m, 2 H); 2.40 (s, 3H); 2.98 to

3.15 (m, 4 H); 3.62 to 3.73 (m, 4H); 9.39 (broad m, 2 H). LCMS (A1) ES m/z =263 [M + HI% tr =
2.40 min.

Compound 7: (E)-(33,10R,16S)-10-(3-Chloro-4-methoxybenzyl)-3-isobutyl-6,6-dimethyl-16-[(S)-1-
((2R,3R)-3-{4-[4-{(4-methyl-4-methyldisulfanylpentanoyl)piperazin-1-yimethyljphenyljoxiranyl)-
ethyl]-1,4-dioxa-8,11-diazacyclohexadec-13-ene-2,5,9,12-{etraone
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Compound 1 (20.3 mg; 29.0 ymol) is dissolved in anhydrous DMF (0.77 ml) and TEA (72.6 pmol),
and then CMS (43.6 umol) is added. After 12 hours at RT, the product 2 formed is not isolated,
and TEA (58.0 umol) and then 4-methyi-4-methyldisulfanyl-1-piperazin-1-ylpentan-1-one
hydrochloride 6 (34.8 pmol) are added. The mixture is stirred for a further 72 hours at RT and
then diluted with EtOAc (10 ml). The organic phase is washed with water (2x2 ml), with saturated
aqueous NaHCOj; solution (2 ml) and with saturated aqueous NaCl solution (2 ml). After drying
over MgSQ, and filtering, the solvents are evaporated off under reduced pressure. The crude
reaction product is purified by chromatography on silica gel, eluting with a 99/1 to 98/2
DCM/methanol mixture. A white solid, 7, is obtained (5.7 mg; 21%). TLC (DCM 90/MeCH 10):
Rf=0.6; '"H NMR (400 MHz, DMSO-dg): 0.75 — 0.81 (m, 6 H); 1.01 (s, 3 H); 1.05 (d, J=6.8 Hz, 3
H); 1.12 (s, 3 H); 1.26 (s, 6 H); 1.28 — 1.33 (m, 1 H); 1.52 — 1.61 (m, 2 H}; 1.76 — 1.83 (m, 2 H});
2.27 — 2.38 (m, 4 H); 2.39 (s, 3 H); 2.64 — 2.74 {m, 2 H); 2.95 - 3.05 (m, 2 H); 3.24 - 3.34 (m, 6
H); 3.44 (br. s., 4 H); 3.49 (s, 2 H); 3.81 (s, 3 H); 3.88 (d, J=1.7 Hz, 1 H); 4.22 — 4.29 (m, 1 H);
4.92 (dd, J=9.9, 3.5 Hz, 1 H); 5.08 — 5.15 (m, 1 H); 5.81 (d, J=14.2 Hz, 1 H); 6.48 (ddd, J=15.2,
11.3, 3.5 Hz, 1 H); 7.05 (d, J=8.6 Hz, 1 H); 7.17 (dd, J=8.4, 2.3 Hz, 1 H); 7.22 (d, J=9.3 Hz, 1 H);
7.25 — 7.34 (m, 5 H); 8.34 (d, J=8.1 Hz, 1 H); LCMS (A1): ES m/z = 943 [M + H]; m/z = 941 [M -
H]"; tr=4.03 min.

Example 1: (E)-(33,10R,16S)-10-(3-Chloro-4-methoxybenzyl)-3-isobutyl-6,6-dimethyl-16-[(S)-1-
((2R,3R)-3{4-[4-(4-mercapto-4-methylpentanoyl)piperazin-1-yimethylphenyloxiranyl)ethyl]-1,4-
dioxa-8,11-diazacyciochexadec-13-ene-2,5,9,12-tetraone

-~
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Product 7 (2.6 mg; 10.2 umol) is dissolved in a mixture of ethanol (1.2 ml)/water (1 ml) and the
mixture becomes cloudy. TCEP (25.4 pmol) is then added and the mixture is stirred for 5 hours at
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: - ATl TRE Mixfur@istildted by adding EtOAc and the organic phase is washed with a 1/1 mixture

in water and saturated aqueous NH,CI solution (1 ml). After drying the organic phase over

MgSOQ,, filtering and evaporating off the solvents under reduced pressure, the final product, Ex. 1,

is obtained in the form of a white solid (6.5 mg; 71%). TLC (DCM 90/MeOH 10): Rf = 0.56; 'H

5 NMR (500 MHz, DMSO-d): 0.76 — 0.81 (m, 6 H); 1.01 (s, 3 H); 1.06 (d, J = 6.8 Hz, 3 H); 1.13 (s,

3 H); 1.24 (s, 6 H); 1.27 — 1.31 (m, 1 H); 1.56 — 1.64 (m, 2 H); 1.73 — 1.85 (m, 3 H); 2.26 — 2.33

(m, 3 H); 2.36 —2.45 (m, 4 H); 2.63 - 2.75 (m, 2 H); 2.95 - 3.06 (m, 3 H); 3.34 — 3.36 (m, 1 H),

3.42 -3.51 (m, 6 H); 3.82 (s, 3 H); 3.89 (s, 1H); 4.22 - 4.29 (m, 1 H); 4.92 (dd, J = 9.8, 3.4 Hz, 1

H); 5.12 (dd, J = 10.8, 4.9 Hz, 1 H); 5.81 (d, J = 15.2 Hz, 1 H}); 6.48 (ddd, J = 15.0, 11.4, 3.4 Hz, 1

10 H); 7.06 (d,J =8.3Hz, 1 H); 7.18 (dd, J=8.3, 1,5 Hz, 1 H); 7.24 (d, J=9.8 Hz, 1 H); 7.26 — 7.36

(m, 5 H); 8.37 (d, J = 7.8 Hz, 1 H); LCMS (A2): ES m/z = 897 [M + H}'; m/iz =895 [M — H]; tr =
0.97 min.

Example 2: (E}-(35,6R,10R,165)-10~(3-Chloro-4-methoxybenzyl}-3-isobutyl-16-[(8)-1-
15 ((2R,3R)-3-{4-[4-(4-mercapto-4-methylpentanoyl)piperazin-1-yimethyl]phenyl}oxiranyl)-
ethyl]-6-methyl-1,4-dioxa-8,11-diazacyclohexadec-13-ene-2,5,9,12-tetraone

HSW\j\N/\rlq Mi ol
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Compound 9: (E)}(3S,6R,10R,165)-10-(3-Chloro-4-methoxybenzyl}-16-{(S)-1-[(R}-3-(4-chloro-
methylphenyloxiranytlethyl}-3-isobutyl-6-methyt-1,4-dioxa-8,11-diazacyclohexadec-13-ene-
20 2,5,9,12-tetracne

HO, [al el o HN, w0 Gl Cl e gs] HN._ Cl
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Compound 8 (49 mg; 71.4 pmol, which may be prepared according to Al-awar R.S., et al,
J.Med.Chem. 2003, 46, 2985-3007) is dissolved in anhydrous DCM (5 ml) and the mixture is
cooled to 0°C, followed by addition of DIPEA (428 pmol} and then CMS (214 pmol). The mixture
25  is allowed to return to RT and stirring is continued for 40 hours at RT. The mixture is hydrolyzed
with 5 mi of water and the aqueous phase is extracted with DCM (3x5 ml). The organic phases
are combined, washed with saturated aqueous NaHCO; solution (10 ml} and with saturated
aqueous NaCl solution (10 mi) and dried over MgSOQ,. After filtering and evaporating off the
solvents under reduced pressure, the crude product is purified by chromatography on silica gel,
30  eiuting with a 100/0 o 90/10 DCM/MeOH mixture. Compound 9 is obtained in the form of a white
solid (37 mg; 79%). "H NMR (500 MHz, DMSO-dg): 0.78 (d, J = 6.6 Hz, 3 H); 0.80 (d, J = 6.6 Hz,
3 H); 1.01 (d, J =6.9 Hz, 3 H); 1.05 (d, J = 6.9 Hz, 3 H); 1.30 (m, 1 H); 1.54 (m, 1 H); 1.60 (m, 1
H); 1.82 (m, 1 H); 2.27 (m, 1 H); 2.60 to 2.78 (m, 3 H); 2.97 to 3.05 (m, 2 H); 3.15 (m, 1 H); 3.41
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{m, 1 H); 3.81 (s, 3 H); 3.92 (d, J = 1.6 Hz, 1 H); 4.26 (ddd, J = 3.8 and 8.2 and 11.5 Hz, 1 H);
4.77 (s, 2 H); 4.88 (dd, J = 3.8 and 9.6 Hz, 1 H); 5.12 (ddd, J = 1.5 and 5.3 and 11.2 Hz, 1 H);
5.80 (dd, J = 1.5 and 15.0 Hz, 1 H); 6.47 (ddd, J =3.7 and 11.2 and 15.0 Hz, 1 H); 7.05 (d, J =
8.5Hz, 1H); 717 (dd,J =22 and 85 Hz, 1 H); 7.23 (dd, J =27 and 9.1 Hz, 1 H); 7.29 (d, J =

5 22Hz,1H);7.32(d,J=8.2Hz 2H);745(d, J=82Hz 2 H); 8.34 (d, J =8.2 Hz, 1 H). LCMS
(A2): ES m/z = 703 [M + H]" m/z = 701 [M - HI” m/z = 747 [M - H + HCO.H]™ base peak; tz =
1.17 min.

Compound 10: (E)-(3S,6R,10R,168)-10-(3-Chloro-4-methoxybenzyl)-3-isobutyl-6-methyl-16-[(S}-
10 1-{(2R,3R}-3-{4-[4-(4-methyl-4-methyldisulfanylpentanoyl)piperazin-1-ylmethyl]phenyljoxiranyl)-
ethyl}-1,4-dioxa-8,11-diazacyclohexadec-13-ene-2,5,8,12-tetraone

cl 0y, 0 HN._ ci N Ogp 0 HN w0 cl
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Compound 9 (36.6 mg; 52 pumol} is dissolved in anhydrous acetonitrile (3 ml), followed by
successive addition of DIPEA (260 pmol) and Compound 6 (156 pmol). The reaction medium is
15  stirred for 20 hours at RT and then hydrolyzed by addition of 4 ml of water. The aqueous phase is
extracted with EtOAc (3x4 ml} and the organic phases are combined, washed with saturated
aqueous NaHCO; solution (5 ml) and with saturated aqueous NacCi solution (5 mi). After drying
over MgSO, and filtering, the soivents are evaporated off under reduced pressure. The crude
reaction product is purified by chromatography on silica gel, eluting with a 100/0 to 95/5
20  DCM/methanol mixture. Compound 10 is obtained in the form of a white solid (39 mg; 80%). 'H
NMR (500 MHz, DMSO-ds): 0.78 (d, J = 6.6 Hz, 3 H); 0.80 (d, J = 6.6 Hz, 3 H); 1.01 {d, J =6.9
Hz, 3H); 1.05(d, J =6.9 Hz, 3 H); 1.26 (s, 6 H); 1.30 {m, 1 H}; 1.53 (m, 1 H); 1.60 (m, 1 H); 1.75
to 1.84 (m, 3 H); 2.26 t0 2.37 (m, 7 H); 2.39 (s, 3 H); 2.61 10 2.77 (m, 3 H); 2.96 to 3.05 (m, 2 H);
3.15 (m, 1 H); 3.38 (partially masked m, 1 H); 3.44 (m, 4 H}; 3.48 (s, 2 H); 3.81 (s, 3 H); 3.88 (d, J
25 =1.6Hz 1H); 427 (ddd, J = 4.0 and 8.1 and 11.5 Hz, 1 H); 4.88 (dd, J = 3.8 and 9.6 Hz, 1 H};
5.12 (ddd, = 1.6 and 5.3 and 11.5 Hz, 1 H); 5.80 (dd, J = 1.6 and 15.1 Hz, 1 H); 6.47 (ddd, J =
3.6and 11.5and 15.1 Hz, 1 H); 7.05(d, J = 8.5 Hz, 1 H); 7.17 (dd, J = 2.2 and 8.5 Mz, 1 H); 7.23
(dd,J=26and9.2Hz, 1 H); 727 (d, J=84Hz, 2H),7.29(d, J=22Hz, 1 H); 7.32(d, J =84
Hz, 2 H); 8.35 (d, J = 8.1 Hz, 1 H). LCMS (A2): ES m/z = 929 [M + HI"; m/z = 927 [M - H]"; m/z =
30  973[M-H + HCO:H] base peak; tg = 0.99 min.

Example 2: (E)(38,6R,10R,168)-10-(3-Chloro-4-methoxybenzyl}-3-isobutyl-6-methyi-16-[(S)-1-
((2R,3R)-3-{4-[4-(4-mercapto-4-methylpentanoyl)piperazin-1-ylmethyl]phenyl}oxiranyl)ethyl]-1,4-
dioxa-8,11-diazacyciochexadec-13-ene-2,5,9,12-tetracne
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Product 10 (34 mg; 36.6 umol) is dissolved in a mixture of ethanol (4.3 ml)/water (3.6 ml) and the
mixture furns cloudy. TCEP (146 pmol) is then added, the mixture becomes colourless, and is
stirred for 2 hours at RT. The mixture is diluted by adding EtOAc (20 ml) and the organic phase is
5  washed with a 1/1 mixture of water and saturated aqueous NH,CI solution (20 mi). The aqueous

phase is extracted with 2x20 ml of EtOAc and the organic phases are combined and washed with
saturated NaCl solution (20 ml). After drying over MgSO,, filtering and evaporating off the
solvents under reduced pressure, the crude product is purified by chromatography on silica gel,
eluting with a 98/2 to 80/10 DCM/MeOH mixture. The compound Ex. 2 is obtained in the form of a

10 white solid (28.2 mg; 87%). 'H NMR (500 MHz, DMSO-dg): 0.77 (d, J = 6.6 Hz, 3 H); 0.79 (d, J =
6.6 Hz, 3H); 1.01 {d, J=6.9 Hz, 3 H); 1.04 {d, J = 6.9 Hz, 3 H); 1.27 {m, 1 H); 1.31 (s, 6 H); 1.53
{m, 1 H); 1.59 (m, 1 H); 1.77 (m, 2 H); 1.82 (m, 1 H); 2.24 t0 2.32 (m, 3 H); 2.34 t0 2.44 (m, 4 H};
2.62102.76 (m, 4 H); 298 10 3.04 {m, 2 H); 3.15 (m, 1 H); 3.41 {m, 1 H); 3.46 (m, 4 H); 3.48 (s, 2
H); 3.81 (s, 3 H); 3.88 (d, J = 2.0 Hz, 1 H); 4.26 (ddd, J = 3.4 and 8.3 and 11.5 Hz, 1 H); 4.88 (dd,

15 J=23.7 and 10.0 Hz, 1 H); 5.12 (ddd, J = 2.0 and 5.3 and 11.1 Hz, 1 H); 5.80 (dd, J = 2.0 and
15.0 Hz, 1 H); 6.47 (ddd, J = 3.7 and 11.1 and 15.0 Hz, 1 H); 7.05 (d, J = 8.3 Hz, 1 H); 7.17 (dd, J
=2.0and 8.3 Hz, 1 H); 7.23 (dd, J=2.9and 9.3 Hz, 1 H; 727 (d,J=85Hz 2 H); 7.29 (d, J =
20Hz 1H); 732 (d, J=8.,5Hz 2H); 835 (d, J=8.3 Hz, 1 H). LCMS (A2): ES m/z =883 [M +
HI*; m/z = 881 [M - HT; t = 0.92 min.

20
Example 3: (E)«(3S,10R,16S}-10-(3-Chloro-4-methoxybenzyl}-3-isobutyl-16-[{S)-1-((2R,3R)-3-
{4-](2-mercapto-2-methylpropylamino}methyl]phenyl}oxiranyl)ethyl]-6,6-dimethyl-1,4-
dioxa-8,11-diazacyclohexadec-13-ene-2,5,9,12-tetraone
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25  Compound 11: 2-Methyl-2-methyldisulfanylpropionaldehyde O-methyloxime
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5 g {33.3 mmal) of 2-(methyldithio)isobutyraldehyde are dissolved in 50 ml of ethanol, under an
inert atmosphere. A suspension of 5.56 g (66.54 mmol) of O-methylhydroxylamine chloride in
50 ml of ethanol and then 6.65 ml (66.54 mmo!) of NaOH are successively added. The cloudy
30  white mixture is refluxed overnight. After cooling to RT, the mixture is poured into 500 ml of water.

The aqueous phase is extracted with EtOAc (3x175 ml), and the combined organic phases are
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washed with saturated NaCl solution (200 ml} and dried over MgSO.. After filtering and
concentrating under reduced pressure, compound 11 is obtained in the form of a colourless oil
(5.89 g, 32.9 mmol).

Compound 12: 2-Methyl-2-methyldisulfanylpropylamine

VRN NH,

s Bk, THF S
\S/ 7« 1 . \S/ ‘\Sz
a1 2 1

1.78 g (9.9 mmol} of oxime ether 11, 19 mi of anhydrous THF and 99.5 ml of a 2M solution of
borane-methyl sulfide in THF are successively introduced, at RT, into a round-botiomed flask

purged with argon. The mixture is refluxed for 16 hours. The reaction is then stopped and the
mixture is allowed to cool fo RT, followed by cautious dropwise addition of 100 ml of MeOH at
0°C while the foam forms, and then at RT. The mixture is evaporated under reduced pressure to
give about 2.8 g of a yellow oil, which is taken up in 30 ml of a 5 to 6N solution of HCI in
isopropanol. The mixture is refluxed for 1 hour and then left at RT ovemight. After evaporating
under reduced pressure, the residue obtained is taken up in 80 ml of 1N HCI and then exiracted
with diethyl ether (3x20 mi). The aqueous phase is treated with aqusous 30% ammonia until a pH
of 12.5-13 is obtained, i.e. 12 mi {pale purple aqueous phase) and then extracted again with
3%20 ml of ether. The organic phases are combined, dried over MgSQy, filtered and evaporated
to dryness under reduced pressure to give 760 mg of crude product. This residue is finally
purified by chromatography on silica gel, eluting with a 100/0 to 90/10 DCM/methanol mixture.
Compound 12 is obtained in the form of a pale yeliow oil (301 mg, 20%). LCMS (A2) : ES m/z =
152 [M + H]"; tr = 0.27 min.

' Compound 13: (E)-(3S,10R,165)-10-(3-Chloro-4-methoxybenzyl)-3-isobutyl-16-[(5)-1-((2R, 3R)-

3-{4-[(2-methyl-2-methyldisuifanylpropylamino)methyl]phenyl}oxiranyl)ethyl]-6,6-dimethyl-1,4-
dioxa-8,11-diazacyclohexadec-13-ene-2,5,9,12-tetracne

vcr?;*lﬁ - ﬁxﬁgﬁl\@

To a solution, purged with argon, of 25 mg (35 pmol) of compound 2 in 3.1 ml of anhydrous DMF
are successively added, at RT, 9.8 ul (70 umol) of TEA and 6.3 mg (42 pmol) of compound 12.
Stirring is continued at 40°C. After reaction for 72 hours, some starting compound 2 remains, so a
further 9.8 pl (70 pmol) of TEA and 6.3 mg (42 pmol) of the amine 12 are added. After a further
72 hours at 40°C, some compound 2 still remains: 6.3 mg (42 pmol) of the amine 12 are added
and stirring is continued at 40°C. One day later, the reaction is complete. The mixture is difuted in
10 mi of EtOAc, washed with 2x10 mi of water, with 10 ml of saturated NaHCO, solution and
10 ml of saturated NaCl solution. After drying the organic phase over MgSQy, it is filtered and
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then evaporated under reduced pressure to give 30 mg of crude product. This residue is purified
by chromatography on silica gel, eluting with a 98/2 to 93/7 DCM/methano! mixture. Compound
13 is obtained in the form of a white powder (23.3 mg, 81%). TLC (DCM 90/ MeCH 10): Rf=0.55;
'H NMR (500 MHz, DMSO-dg): 0.76 to 0.81 (m, 6 H); 1.02 (s, 3 H); 1.07 (d, J = 6.9 Hz, 3 H); 1.13
5 (s,3H);1.27 t0 1.33 (m, 7 H); 1.52 to 1.63 (m, 2 H); 1.82 (sxt, J = 6.8 Hz, 1 H); 2.06 (broad s, 1
H); 2.25 to 2.34 (m, 1 H); 2.37 (s, 3 H); 2.57 (s, 2 H); 2.66 to 2.76 (m, 2 H); 2.97 fo 3.06 (m, 3 H});
3.33t03.38 (m, 1 H); 3.75 (s, 2 H); 3.83 (s, 3 H); 3.88 (d, J= 1.6 Hz, 1 H); 4.27 (ddd, J = 3.7 and
8.0 and 11.4 Hz, 1 H); 4.93 (dd, J = 3.7 and 9.7 Hz, 1 H); 5.12 (dd, J = 5.8 and 11.3 Hz, 1 H});
5.82 (dd, J = 1.5 and 15.2 Hz, 1 H); 6.49 (ddd, J = 3.8 and 11.3 and 15.2 Hz, 1 H), 7.07 (d,J =
10 8.5Hz 1H),7.18(dd,J=19and 8.6 Hz, 1 H); 7.23 (dd, J=2.6 and 9.5 Hz, 1 H); 7.26 (d, J =
8.2Hz, 2 H);7.30(d, J =1.9Hz, 1 H); 7.35 (d, J = 8.2 Hz, 2 H); 8.35 (d, J = 8.0 Hz, 1 H). LCMS
(A2): ES m/z = 832 [M + HJ"; m/z = 830 [M — HJ; tg = 0.96 min.

Example 3: (E)-(3S,10R,16S)-10-(3-Chloro-4-methoxybenzyl)-3-isobutyl-16-[(S)-1-((2R,3R)-3-{4-
15  [(2-mercapto-2-methylpropylamino)methyl]phenyl}oxiranyl)ethyl]-6,6-dimethyl-1,4-dioxa-8,11-
diazacyclochexadec-13-ene-2,5,9,12-tetraone

. X/NMENE\@ . V@j‘ﬁjlﬁ

Product 13 (10.6 mg; 12.8 pmol) is dissolved in a mixture of ethanol (1.5 mi)/water (1.26 ml}.
TCEP (9.1 mg, 31.9 ymol) is then added and the mixture is stirred for 2 hours 30 minutes at RT.

20  The mixture is diluted in 15 ml of EtOAc and the organic phase is washed with a 1/1 mixture of
water and saturated aquecus NH,CI solution (5 ml). After drying the organic phase over MgSQO,,
filtering and evaporating off the solvents under reduced pressure, the crude product obtained is
finally purified by chromatography on silica gel, eluting with a 98/2 o 92/8 DCM/methanol mixture.
The compound Ex. 3 is obtained in the form of a white solid (6.4 mg; 63%). TLC (DCM 90/MeOH

25  10): Rf=0.47; "H NMR (500 MHz, DMSO-ds): 0.80 o 0.86 (m, 6 H); 1.06 (s, 3H); 1.11 (d, J = 6.9
Hz, 3 H); 1.18 (s, 3 H); 1.31 to 1.38 (m, 7 H); 1.57 to 1.67 (m, 2 H); 1.87 (sxt, J = 6.8 Hz, 1 H},
2.29102.38 (m, 1 H); 2.56 (s, 2 H); 2.70 to 2.80 {m, 2 H); 3.00 to 3.11 (m, 3 H); 3.39 to 3.43 (m, 1
H); 3.82 (s, 2 H); 3.87 (s, 3 H); 3.92 (d, J= 1.9 Hz, 1 H); 4.31 (ddd, J= 3.6 and 8.0 and 11.5 Hz, 1
H); 4.97 (dd, J = 3.7 and 9.7 Hz, 1 H); 5.17 (dd, J = 5.8 and 11.3 Hz, 1 H); 5.86 (dd, J = 1.4 and

30 15.1Hz, 1 H); 6.54 {ddd, J = 3.8 and 11.3 and 15.1 Hz, 1 H); 7.11 (d, J = 8.7 Hz, 1 H); 7.23 (dd, J
=19and 87 Hz, 1H); 727 (dd,J=2.7and 9.6 Hz, 1 H); 7.31 (d, J=8.0Hz, 2 H); 7.34 (d, J =
1.9 Hz, 1 H); 7.42 (d, J = 8.0 Hz, 2 H); 8.40 (d, J = 8.0 Hz, 1 H). LCMS (A2): ES m/z = 786 [M +
HI"; miz = 784 [M — HJ; tr = 0.82 min.

35 Example 4: (E)-(3S,10R,168)-10-(3-Chloro-4-methoxybenzyl)-3-isobutyl-16-[(S)-1-((2R,3R}-3-
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{4-[{{2-mercapto-2-methylpropyl}methylamino)methyl]phenyl}oxiranyl)ethyl]-6,6-dimethyl-
1,4-dioxa-8,11-diazacyclohexadec-13-ene-2,5,9,12-tetraone '

Compgund 14: Methyl[2-methyl-2-methyldisulfanylprop-(E)-ylidenelamine

N/

o
[
D + /NHZ —_— ~arS }
s s 14
5

1 g (6.66 mmol) of 2-(methyldithio)isobutyraldehyde are dissolved in 10 ml of anhydrous THF,
under an inert atmosphere. A 2M solution of methylamine in THF (33.3 ml, 66,6 mmol) is added
and the mixiure is then stirred for 5 hours at RT. It is diluted in 50 mi of EtOAc, washed with water
(30 ml) and with saturated NaCl solution (30 ml) and dried over MgSQ,. After filtering and
10  concentrating under reduced pressure, compound 14 is obtained in the form of a pale yellow oi
- (1.01 g, 93%). 'H NMR (400 MHz, chloroform-d): 1.46 (s, 6 H); 2.36 (s, 3 H); 3.32 (s, 3 H); 7.52

(s, 1 H).

Compound 15: 2-Methyl-2-methyldisulfanylpropylamine
0

Y P
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A solution of compound 14 (1.01 g, 6.185 mmo!) in 30 ml of THF is purged with argon and cooled
to 0°C, followed by addifion, at 0°C, of 1.44 g (6.80 mmol} of sodium triacetoxyborohydride.
Stirring is continued for 15 hours at RT: some starting imine remains; 1.44 ¢ (6.80 mmol} of
sodium triacetoxyborohydride and 354 pl (6.185 mmol) of acetic acid are added at 0°C and
20  sftirring is then continued for 3 hours at RT. The mixture is diluted in 50 mi of EtOAc and washed
‘with water (50 ml). The pH of the aqueous phase is adjusted to about 12 by adding 14 ml of
aqueous 1N sodium hydroxide solution, and it is then extracted with diethyl ether (3x50 mi). The
organic phases are combined, washed with saturated NaCl solution (50 mf) and dried over
MgSQO,. After filtering and concentrating under reduced pressure, compound 15 is obtained in the
25  form of a colourless oit (695 mg, 68%). "H NMR (400 MHz, DMSO-dg): 1.25 (s, 6 H); 1.47 (broad
m, 1 H); 2.31 (s, 3 H); 2.38 (s, 3 H); 2.53 (m, 2 H). LCMS (A2): ES m/z =166 [M + HI"; tg = 0.28
min.

Compound 16: (E)-(3S,10R,165)-10-(3-Chloro-4-methoxybenzyl)-3-isobutyl-16-{(S}-1-[(2R,3R)-3-
30 (4-{[(2-methyl-2-methy|disuIfanyIpropyl)methylamino]methyl}phenyl)oxirany[)ethyl]—B,B-dimethyl-
1,4-dioxa-8,11-diazacyclohexadec-13-ene-2,5,9,12-tetraone
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Compound 16 may be obtained by nucleophilic substiitution of the chioro group of the derivative 2
with the amine 15 by applying the method described for the preparation of compound 30.

Example 4: (E)}-(3S,10R,168)-10-(3-Chloro-4-methoxybenzyl)-3-isobutyl-16-{(S)-1-{{(2R,3R)-3-(4-
{I(2-mercapto-2-methylpropylimethylamino]methyl}phenyl)oxiranyl)ethyl}-6,6-dimethyl-1,4-dioxa-
8,11-diazacyclohexadec-13-ene-2,5,9,12-tetraone

SMQ?WL\CE e J)’j%v\’*

Example 4 may be obfained by applying the method described for the preparation of Example 6
to compound 16.

Example 5: (E)-(38,10R,168)-10-(3-Chloro-4-methoxybenzyl)-3-isobutyl-16-[(S)-1-((2R,3R)-3-
{4-[4-(2-mercapto-2-methylpropyl)piperazin-1-ylmethyl]phenyl}oxiranyl)ethyl]-6,6-dimethyl-
1,4-dioxa-8,11-diazacyclohexadec-13-ene-2,5,9,12-tetraone

T ARG

Compound 17: fert-Butyl 4-(2-methyl-2-methyldisulfanylpropyl}piperazine-1-carboxylate

HNTY ~grS N
K/NIO\\/ —_ a I\/NIOY
To a solution, purged with argon, of 1-Boc-piperazine (1.0 g, 5.37 mmol) in anhydrous THF
(20 ml) are added 2-(methyldithio)isobutyraldehyde (5.37 mmol) and titanium(lV) isopropoxide
(6.71 mmol). The mixture is stirred for 20 minutes at RT, and a further addition of 2-(methyldithio)-
isobutyraldehyde (5.37 mmol) and of titanium(IV} isopropoxide (6.71 mmol) is performed. Stirring
is continued for 2 hours, and then 12 mi of ethanol are added and stirring is continued for 5
minutes. Sodium cyanoborohydride (5.37 mmol) is added and the mixiure is stirred for 1 hour,
followed by addition of a further 5.37 mmol of sodium cyanoborohydride. Sfirring is continued for
1 hour. The mixture is concentrated to dryness and then taken up in EtOAc. Water is added,
causing the formation of a precipitate, which is filtered off on a sinter funnel and rinsed with
EtOAc and water. The solid obtained is dissolved in aqueous 1N HCI solution (50 ml) and the
medium is neufralized with aqueous 5N NaOH solution and then extracted with DCM. The
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organic phases are combined, washed with saturated NaCl solution, dried over MgSO;, filtered
and concentrated under reduced pressure. The crude product is purified by chromatography on
silica gel, eluting with a 100/0 to 97/3 DCM/methanol mixture. Compound 17 is obtained in the
form of a pale yellow oil (650 mg; 40%). 'H NMR (400 MHz, DMSO-ds): 1.26 (s, 6 H); 1.39 (s, 9

5 H);2.39 (s, 3 H); 242 (s, 2H); 2.44 10 2.48 (m, 4 H); 3.27 (partially masked m, 4 H). LCMS (A1) :
ES m/z =321 [M + H]" m/z = 265 base peak; tz = 3.02 min.

Compound 18: 1-(2-Methyl-2-methyldisulfanylpropyl}piperazine hydrochloride

N S
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10 To a solution of compound 17 (322 mg, 1.01 mmol) in dioxane (13 ml) is added a 4M solution of
HCI in dioxane (5 ml). Stirring is continued for 16 hours at RT. The mixture is filtered through a
sinter funnel and the solid obtained is rinsed with dioxane to give compound 18 (231 mg, 90%) in
the form of a white powder. '"H NMR (400 MHz, DMSO-ds): 1.31 (broad s, 6 H); 242 (s, 3 H);
2.59 to 3.38 (very broad m, 10 H); 8.78 (broad m, 2 H). LCMS (A2) : ESm/z = 221 M+ H]'; tg =

15  0.46 min.

Compound 19: (E)-(3S,10R,168)-10-(3-Chloro-4-methoxybenzyl)-3-isobutyl-6,6-dimethyl-16-[(S)-
1-((2R,3R)-3-{4-[4-(2-methyl-2-methyldisulfanylpropyl)piperazin-1-ylmethyl]phenyl}oxiranyl)ethyl]-
1,4-dioxa-8,11-diazacyclohexadec-13-ene-2,5,9,12-tetraone
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To a solution, purged with argon, of compound 2 (15.02 mg, 20.93 pmol) in anhydrous DMF
(0.2 ml) is added a solution of compound 18 (25.12 pmol) and TEA (52.3 pmol) in DMF (1 ml).
The mixture is stirred at 40°C under argon. After 24 hours, 25.12 ymol of compound 18 and
31.4 pmol of TEA are added. After a further 24 hours at 40°C, the reaction is complete. The
25  mixture is diluted with EtOAc (6 ml) and washed with water (2x6 ml), with saturated NaHCO;
solution (6 ml} and with saturated NaCl solution (6 ml). After drying the organic phase over
MgS0O;, it is filtered and then evaporated under reduced pressure to give 46 mg of crude product.
The residue is purified by chromatography on silica gel, eluting with a 100/0 to 95/5
DCM/methanol mixture. Compound 19 is obtained in the form of a white powder (5.2 mg, 28%).
30 'H NMR (500 MHz, DMSO-ds): 0.76 (d, J = 6.4 Hz, 3 H); 0.78 (d, J = 6.4 Hz, 3 H); 1.01 (s, 3 H);
1.06 (d, J = 6.8 Hz, 3 H); 1.13 (s, 3 H); 1.25 (s, 6 H); 1.27 t0 1.33 (m, 1 H); 1.51 to 1.63 (m, 2 H};
1.76 to 1.85 (m, 1 H); 2.23 to 2.32 {m, 1 H); 2.37 (m, 4 H); 2.39 (s, 3 H); 2.41 (s, 2 H); 2.53 to
2.56 (m, 4 H); 2.63 to 2.76 (m, 2 H); 2.94 to 3.06 (m, 3 H); 3.34 (partially masked m, 1 H); 3.40 to
348 (m, 2 H); 3.82 (s, 3 H); 3.87 (d, J = 2.0 Hz, 1 H); 4.26 {ddd, J = 3.8 and 7.8 and 11.3 Hz, 1
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10 Product 19 (5.7 mg; 6.3 pmol) is dissolved in a mixture of ethanol (0.8 ml)/water (0.5 mi). TCEP
(4.54 mg, 15.83 pmol) is then added and the mixture is stirred for 1 hour at RT. The mixture is
diluted in 7 ml of EtOAc and the organic phase is washed with a 1/1 mixture of water and
saturated aquecus NH,4CI solution {7 ml). After drying the organic phase over MgSQ,, filtering
and evaporating off the soivents under reduced pressure, the crude product obtained is purified

15 by chromatography on silica gel, eluting with a 99/1 to 95/5 DCM/methanol mixture. The
compound Ex. 5 is obtained in the form of a white solid (2.95 mg; 55%). '"H NMR (500 MHz,
DMSO-dg): 0.77 (d, J = 6.3 Hz, 3 H); 0.78 (d, J = 6.3 Hz, 3 H}; 1.02 (s, 3 H); 1.06 (d, J=6.9Hz, 3
H); 1.13 (s, 3 H); 1.27 (s, 6 H); 1.29 to 1.34 {m, 1 H); 1.52 to 1.63 (m, 2 H); 1.82 (m, 1 H); 2.29
(m, 1 H); 2.37 (s, 2 H); 2.39 {0 2.41 {m, 4 H); 2.57 10 2.62 (m, 4 H); 2.65t0 2.76 (m, 2 H); 2.96 to

20  3.06 (m, 3 H); 3.34 (partially masked m, 1 H); 3.46 (s, 2 H); 3.83 (s, 3 H); 3.88 (d, J= 2.2 Hz, 1
H); 4.27 (ddd, J = 3.7 and 8.0 and 11.5 Hz, 1 H); 4.93 (dd, J = 3.7 and 2.7 Hz, 1 H); 5.12 (m, 1 H);
5.82(d, J=15.2 Hz, 1 H); 6.49 (ddd, J = 3.7 and 11.5 and 15.2 Hz, 1 H); 7.07 (d, J = 8.5 Hz, 1
H); 7.18 (dd, J=2.2and 8.5 Hz, 1 H); 7.21 10 7.33 (m, 6 H}; 8.36'(d, J=8.0Hz, 1 H). LCMS (A1)
ES miz =855 [M+H]"; miz =428 [M + 2H]** base peak; tg = 4.13 min.

25
Exampie 6: (E)-(3S,10R,165)-10-(3-Chloro-4-methoxybenzyl)-3-isobutyl-16-[(S)-1-{({2R,3R)-3-
{4-[4-({2-[2-(2-{2-methyl[2-mercapto-2-methylpropyllaminoethoxy}ethoxy)ethoxylethyl}-
methylamino)methyl]phenyl}oxiranyl)ethyl]-6,6-dimethyl-1,4-dioxa-8,11-
diazacyclohexadec-13-ene-2,5,9,12-tetfraone
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Compound 20: 2-{2-[2-(2-Hydroxyethoxy)ethoxy]ethoxy}ethyl 4-tocluenesulfonate

30



to introduce onto the binding agent suitable groups RC&, especially those
descri bagl 261 /dofa@s22nd col umm of the Taglgle |: disulfide poayrEmiogsmgps i n
the case where RCGl represents -SH, thiol chem cal groups in the case
where RCGL represents -SZa with Za Ft-1; 200 mal ei m do or iodoacetam do
chem cal groups in the case where RCGL re@meﬁe@{\@oaﬁk{;/\lﬁﬂthe case of an
anti body (MAb), the fornul ae of the conjugdgates are found in the 4th colum
of Table I; when"ReGhrepresemt¥ - E=0) Rb: tha reaction preferably

t akes place on the amino 25 functions of jthe binding agent especially the
c-am no groups borne by the side chains of the |¥é§l ne resi dues of an

ant i bodi§ @ splytieh PuEged anger aigrnaandioselay tq Rikbf 5 g8 (8% ur@wé)@f fa?‘l'?é'eﬁ%B!Y@RAn ng

formul g dgs7 ﬁb&ﬁb@l@%ré QuécBés%/eraa‘ii@ed érNbJsé:(so%tch@farrpmeeme\m.mhg L§ 95g
fragnent of a |inker conpri si

- L* C( =0638-EAdReol) of 5"V?fn°’ﬂq?eart9r%‘éoeq1&§ 3dfm'a°!g§’§/t8%36ﬁa‘9'i§qen g@ \(ig'ﬂ ‘?pfOff'ﬁr mul a
( I |$) Wit dudea poﬁ@hmsa\éo dshte rhaindinnpe 3ageatireCannes nthasreemn5°G. Stinyeis Y=

N i SRted o elile KopnhS LByROBHRO bedupl vl BRI R o T ve
cheni cal filtlgreduroR@OTiaodel, riee esiduel s rowsed adto RO and the fittiafreis themecopterdiatey tagent
conpri als(ﬁ?éshﬂm%l r FRGEAC G UL RS . bcgjlut:ﬁe rlﬁegq{yecﬂﬁén%go%%ﬁﬁ% AfRaqR,at i ons

t hat orm nor e ents gia ent’'s
possi busingaPPHdo BeSrPEmethangl Hitucoag ﬁgﬁlti WP%@Q 28 deldained id the g’b’!"@fﬁo form
ungler theureds 'owg@@% A wmwol rﬁﬁy m\fns@%)amtaqg% Hﬂ%@?n @ 1y 34 to

concentration o he sol ution he sol uti on,

i h SRERAT 89 Es3 54 i ﬁﬂhﬁéﬂ (5% 280t 5 -1k Szt T8 . ) Ryl B b

nat ur ez 7gN& S8R Pi ?22@% hef-e1RNmesHE hed 3/m [hand[ntd odsothien of J.
Mermbrane Sci. 2008, 3 8, 31 16), the influence of sone of them not,
however, having been clearly elucidated. In the case of proteins or

ant i bo%@ouﬁ@iﬁﬁm I|Y-thxatradeard-01-#APS Journal , "Protein Aggregation and
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Compound 22: N-Boc-aminoethoxyethoxyethoxyethanol

H
N 0] OH
21 0 22

To a solution, rendered inert under argon, of 320 mg of 10% palladium-on-charcoal in 5 mi of
EtOAc is added a solution of 3.25 g (14.8 mmol} of compound 21, 6.46 g (29.6 mmol) of ferf-butyl
30 dicarbonate and 4.13 ml (29.6 mmol) of TEA in 45 ml of EtOAc. The reaction is performed for 17 |
hours at 30°C under a hydrogen pressure of 2 bar. After cooling to RT and atmospheric pressure,
the mixture is filtered through Clarcel and concentrated under reduced pressure. The crude
product is purified by chromatography on silica gel, using a 98/2 to 90/10 DCM/methanol mixture
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aftermjggg?( SiERs rl-lsrtl-ﬁfb j%f altootﬁ‘}ﬂ wavel engt hs noted X1 and 22. The

follo |nct| orf ficients of the naked anti body and of the
crifpt ophyC| n derl vative mnmeasured prior to conjugation are used. 20 The

absorb foat | 12 IJ%A?Qm Add (X2) are
rreasur%ém—g'i@tng'e%& %@ﬁg (y-g?tze(szzag,r? %ﬂhn%a{ g)etﬂﬂﬂ% ﬂ% spectrum (this allows
cal cul ati on of E«G),b)/egfxby\‘ms g éﬁ,ﬁg L dM~gpest r ophot onet er
(this allows cal oatl on ofy a " DAl absor bgnces may be expressed

inthe form AM—(coxSo xi) (c EAn) 25 for which equations: co and
CA denote, respectively, the concentrations in the solution of the part of

conj ugat & Phitaf B 25p5erS ey BLAHREY B h A8 ErrsiS et 3o BEbIRBE: Vel y.
t he nolidr02atmsol) pf satunc ezsﬂé ecd matrmxthmrls titved refiuxpd doptd/lwiuns. delargeatropcetidmadfor e
metbr agrB] Fhpblf MRt U RE Ry T 0P iSRS 88 M S, o,
of t heStNipg is- Q;(nﬂol)edzmgﬂw 1on 22dRyEs. eﬂ@r eroli@Cip RTHE@) mikfure is filtered througA xi
and eAcPé?ceﬁeé]ﬁ‘ SonSHRREL LHEY reduBSt RE&LAPTRE PELAD &8&1d T &' BlfifedClbyt he

naked
chromatography on silica gel, using a 98/2 to 90/10 DCM/methanol mixture as eluent. Compound
24 is obtained in the form of a pale yellow oil (2.16 g, 69%). 'H NMR (400 MHz, DMSO-dg): 1.37
30 (s, 9H), 3.06 (g9, J =6.1 Hz, 2 H); 3.34 to 3.43 (m, 4 H); 3.46 to 3.58 (m, 8 H); 3.60 (m, 2 H); 6.70

(broad t, J = 6.1 Hz, 1 H). LCMS (A2): ES m/z = 341 [M + Na["; tz = 0.81 min.

Compound 25: tert-Butyl (2-{2-[2-(2-azidoethoxy)ethoxylethoxy}ethyl)methylcarbamate



35anti body at the wavel engths X1 and X2. Resolution of these two equations
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1 ghe proeBid 26 SRt (/s e o R OB M B e hoa
30 The anal ysis is p%rfor ned _on_a Vaters,ZQ ,trachr ne0 and_an,XBridge C18 2.5
pm (3x50 nm) colu vvrtr?afl—ovrrréff nl/ /i 17, an el ution

gradient (7 mn) of (A) vvat‘er/O 1% formc acrd and Bt (B) acetonitrile/0.1%
f or m c Taci spiytignaplirgert with prgen560% 1.66 0BV BvolE of Sorepavnd 2568 ;20%NIDf iHirugres :
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r at e 0B.45 torBAfi(m, 16a). ECMBI(AZ g?t?amir’zenm?([m rri-lﬁutaes))49cm:n( A water/0.1%formc
acid and of (B) acetonitrile/0.1%formc acid (gradient: from5%to 50% B

over 1 mnute; 1.3 mnutes: 100%B; 1.45 mnutes: 100% B; 1.75 mnutes: 5%
B) andCempoundhsPE:atert-Bliyhi mathyeh(Z-{2-[p6Smethyle2-methylgisuiianylprepyaninsgethoxyl-

ethoxy}ethoxy)ethyljcarbamate
*OTA\/\O/\,O\/\ o~ Qroj('b\/\o’\/o\/\o/\/ﬁ\)ﬁs’s\
25 © 2z 0 z
To a solution, purged with argon, of 131 mg (426 pmol) of compound 26 in 3 mi of DCM are
successively added 64 mg (426 umol) of 2-methyldithioisobutyraldehyde, 126 mg (596 umol) of
sodium friacetoxyborohydride and 24.4 ul (426 pmol) of acetic acid. Stirring is continued for 6
hours at RT under argon, the reaction is quenched by addition of 1 mi of agqueous 1N sodium
30 hydroxide solution and then the mixture is extracted with 10 ml of diethyl ether. After
concentrating under reduced pressure, the crude product is purified by chromatography on silica
gel, using a 90/10 DCM/isopropanol mixiure as eluent, which does not make it possible to
separate out the expected product from the residual starling amine. The product obtained is
again purified by RP18 reverse-phase chromatography using a 95/5 fo 5/95 water/acetonitrile
35  mixture as eluent. Compound 27 is obtained in the form of a colourless oil (67 mg, 36%). 'H NMR
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successively added. After purification on Superdex in the presence of 20% of NMP and
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25  concentration on Amicon Ultra-15, the final buffer change is petformed in an aqueous pH 6.5
buffer containing 0.01 M of histidine, 10% of sucrose (w/v) and 5% of NMP (v/v). 1.5 ml of
conjugate Ex. 10 are thus obtained at a concentration of 2.83 mg/ml with, on average, 3.7
cryptophycin derivatives per antibody and a monomeric purity of 98.8%.

30 Example 11: huzH11-SPDB-Ex5

Tt JU
hu2H11 X\ 0404 HNI-\CECI
A
Exi1 /E:D)YH 0.~ g

According to the one-step general method, 9.45 mg (0.064 pmol, 0.9237 ml} of naked antibody
hu2H11 at an initial concentration of 10.24 mg/ml are treated with 6 eq. of the N-hydroxy-
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Example 13: 2,5-Dioxopyrrolidin-1-yl (4{4-[(2R,3R)-3~((S)-1-{(E)-(35,10R,16S)-10-[3-chloro-
4-methoxybenzyl]-3-isobutyl-6,6-dimethyl-2,5,9,12-tetraoxo-1,4-dioxa-8,11-diazacyclohexa-

dec-13-en-16-yl}ethyl)oxiranyllbenzyl}piperazin-1-yl)acetate



10 8.5 Hz, 1 H); 7.18 (dd, J 1.9 and 8.5 Hz, 1 1-1); 7.23 (dd, J = 2.6
and 9. gydizertloolsz 7-26 (d, J = 8.2 Hags 2 H); 7.30(d, J pch/iRIdie/odooss;
7.35(d, J =8.2 Hz, 2 H,; 8.35d, J =8.0Hz, 1 H. LCVWS (A2): ES mz = 832
[M+ H; mz =830 [M- H; tR=0.96 mn. Exanpl e 3:

(E)- (35, 10R, 16S) - 10- ( 3- Iqro 4- et ho enz/ 1)-3-isobutyl-16-[(S)-14(2R 3R
- 3- {4' Y\O HN._ G, .
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stirred for 2 hours 30 mnlétes at RT. 20 The mxture is diluted in 15 m of
Et OAc and the organic ppa washed with a Wure of water and
saturated aqueous NHACL, SO | Gt on—{5 ). AJJI\e ryi ng the organi c phase
over MgS™, filtering and evaporating off “t he Sol vents under reduced
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of comaqggﬁl 41,3530 359 (A, 286 388s) 3 HN 833 5. 20f(brbblFmi, 8 HYUr ged wi th argon
and cool ed to OC, foliowed by addition, at 0C, of 1.44 g (6.80 mmol) of

sodi um triacet oxyborohydride. Stirring is continued for 15 hours at RT:
some s Catbourgl 3671 ne 1 AstaiINEH4J(2RBR)- 3(@3 )8R{(BREIS) 108 168pd0{B¥Chloro-4-methoxy-

r. f ed at 0OC
L b cehoxypanoly AL fey AN, 3% lo RS BIRLL 891 AEab Grdldloant,ad

ring s fen Iy ture 1% diluted
in 50 wetof)okrpwibennd}pipesizind v@achtaveat er (50 nTL) The pH of the aqueous
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hydr oxi de sol Pt s then ext raptedwi ther (3x50 nt).
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Hr;  t Raid theREMB (45.8 pmol) are added. After 12 hours at RT, the product 2 formed is not isolated.

30  TEA (85.7 ymol} and then methyl piperazin-1-ylacetate hydrochloride 35 (42.8 ymol) are added.



Compound 16:
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pet hy 1Thésmbdwie ieestilmgd for a further 72 hours at RT, followed by addition of anhydrous DMF (1 mi)
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i s perfit.ned. Stirring is contlnued for 2 hours, and then 12 mM of ethanol
are added and stirring is continued for 5 mnutes. Sodi um cyanoborohydri de
(5.37 mol ) is added and the m xture is stirred for 1 hour, followed by

addi t | §Amgeund 37, Ay BroMeagetatinp|  of sodi um cyanobor ohydride. Stirring is

continued for 25 1 hour. The grixture is copcgntrated to dryness and then
taken up in EtOAc. Water i s d,—TausF te~formation of a precipitate,
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crude pordidued ovesnlghdrathiTedNaiyr sraddat i eapbipre ihe efiesas @éase sl washag V'Nht h a
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1.5 and 5.4 Hz, 2 H); 5.25 (qd, J = 1.5 and 10.5 Hz, 1 H); 5.35 (qd, J = 1.5 and 17.2 Hz, 1 H);

5.92 (tdd, J = 5.4 and 10.5 and 17.2 Hz, 1 H).

30 Coeompound 38: fert-Butyl 4-allyloxycarbonylmethylpiperazine-1-carhoxylate

P Ve
EJ — A X

To a solution of 200 mg (1.07 mmol) of 1-Boc-piperazine in 8 mi of acetonitrile are added 150 ul
(1.07 mmol} of TEA and 250 mg (1.40 mmol} of allyl bromoacetate 37. The mixture is stirred at
RT overnight. The reaction is stopped by adding saturated NaHCO; solution. The mixture is
35  extracted with EtOAc (3 times); the organic phases are combined, washed with saturated NaCl



ESmz =321 [M+ Fr mz = 265 base peak; tR = 3.02 mn. Conpound 18:
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5 %M AR gﬂfﬁqﬁzﬂsﬁ -3 (§) @—'1‘(‘8%)%6“8 %1@%)% 3- cH%ro-éLwJéQhox]beQ,Qy]%Q J =

( tobufyl=8. G dimefpy -2 8, 9H)2-fef[@vs1<w'?xa %é*ﬁrazacﬂc gb%apm 13- 16-yr}¢t§>r& 451 base

ak; bﬁraﬂylfbeaﬁyl}lﬁﬂp@razﬁxﬁ kcetafe:
) - (3S, 10R, 169) - 10- (3- Chl or 0- 4- met hoxybenzy1) - 3- |sobuty1 16 [(S)-14(2R 3R

_3_(4 #~_0 /\/OY\
[4-(2-rrer20 yIHr pi perazi n- 15 yl dS'I I} pet hyl ] - 6,
6- di met hyl - 1, 4- di 9x; acyd—ehexadec 13- ene 2 ie\ﬁ\ﬁéne

ngy

""OOOOOHAOO onEnien
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10Pr oduct 19 (5. 3°prmlr) is dissolved'in a ni tu of “ethahol (0.8
m)/water (0.5 nil). TCEP (4.54 ng, 15.83 pnol) is then added and the
mi xt ur &0 [asSOYAipR.rRyDEHg¥itharges o gem poUNd @813 ma. 96 lirsolHinl amhidfoumaceteritrilef

Et OAC gl iR &Idean oA cbﬁlp@@\%h%j n&WBtEmrﬁol)léﬂd 'TEAt(Hé@p:%r Wbk d@&g
é%ll’ at ed aﬂueous NH4C1 sol uti on

VRGIIR (h BD1 SN RPUBBRT A6 hbie atHG" eor%emxgurﬁﬁfdé’ﬁu D, cERase
pr essur® mi).nehes bridaicPshees 6 walhad Wl waerP(Dirl), agthl BattiatedhaQUEBLEO NIV, ON

o, B, R e et GBS 2RRl R RGPS

VHz, DiEOngGhe sOlvénts rk evhperatdIofiHmdes rdducedpréSsufel, The crude @atlion Boddet is1. 02

O e e

(30 2 A9 is obtabeed in the farm ¢ whitelgplid (192mMeiG62) &9 NMR (5OQ-MHZZDM50'EUB) 2.736d,( m 2
';D')f 2. %é@H%%ﬁBQﬁr%@J%"ﬁHz?a g# 1(6@(&%?1 1yosn(asre%grg 13h') 3?27(%63(-@

and 11135&&13%%“’1& 1953”96&1(!11 3”3 ?T‘brﬂﬂé“ HH); 2.2 ¢, 8= ﬂé 3(Emd ®.Hiz. 5. 82
(d, J Zfr-ﬂ@zztdzu;inHMH)ﬁizésé ety mbskeddm/4 ANG. dulioD. ﬂrrﬁh 23)22.5% to doddm, 7. 07

6 1) 3Hdents. 7 ey pﬁr'a'fw;%? et 1 a8 s "

428 [M+ 2H] 2+ base peak; tR = 4.13 mn. 25 Exarrple 6:
(E) (35, 10R, 16S) - 10- ( 3- Chl or 0- 4- et hoxybenzyl) - 3-i sobutyl -16-[(S)-1- ((2R 3R

{414 ({242- (2-{2-net hyl [ 2- mer capt o- 2- net hyl propyl j am noet hoxy} et hoxy) et hoxy
| et hyl } -
met hyl am no) net hyl i phenyl } oxi ranypet hy1] - 6, 6- di et hyl - 1, 4- di oxa- 8, 11-



Cl  Conpound 20: 2-(212-(2-Hydroxyethoxy) et hoxy] et hoxyl et hyl

4-t ol ugnesedifcenge WO 2011/ 00105276RET/ FR2010/ 050986  pCcTRRR030/053936N,
purged under argon and cooled to 0OC, of 5 g (25.74 nmol) of tetraethyl ene

glycol in 68.7 m of DCM are successively added portionw se, so as to
mai nt aB.67 diJt=abhbdistiH)r 4.25(dd8, 95 3¢ 4888.6 &ndntdB)Hz0M HYi 4.9@(id,ok+ d® anh.5. 40 ¢

(28, 31,07l 4061 Sy L o %ré-pﬁfhﬁﬁ?eﬁe@iﬁ%’éggﬁl(%%gf: £b anadpd @gded)

portionwise'so to nmaintai'n € mxture beld
Stirringoiad dont-p and7-B biz. LHHEHO (dnd ¥ 46 Rdwpil Y G- BletotSePfpl@t dthii @4B édidsiv 5C.

After wardinorf 9 Rl 15608 Tt #od 9 £ 851 ednt RiPuh 1 85 epk o e 1 @pi due
isrinsed wth DCMand the filtrate is then concentrated to dryness under

r educel 1Bieésal@, 6 Mhd r(dab= §riddadiH) KCWRAAR) &P Bz T#lvat BYi By 48%5si | i ca

gel, UghNGHR* S0k 2 B MRihapoL ot f _alpugnt g goygpound 20 is
obt ai nthlzlJrigﬁ?t E%Q%B%érkh)'gﬁéaslo col AGW%SEU%NQ(P?C%HQ%GS&)Q 1H NMR (400 MHz,
DVSO-d6): 2.43 (s, 3 H; 3.40 (m 2 H); 3.44to 3.52 (m 10 H; 3.58 (m 2

;4. 2 . 4 , = . : J, = ;
7 g GomhSing B etipRagka e Fas odiosFGB-4flprodpefiofnbhas 1 |,
Na] ; t Robuty-638dimethyl-EbAgadeltporg-1 4idiga-§ bl-giagacgclphaxgsterhderc Ayliethyit 2021 15

Toj@ 5Qiiﬁéh}llﬂﬁnﬂfl}péeszﬂ—1¢ﬂ)’éc§ﬂadmo') of conmpound 20 in 40.6 m of anhydrous
acetonitrile are added 1..34 g (20.63 mmol) of NaN3 and the mxture is then

refl uxed { o our s34 Jtes. After coob.i to Rl .<the.phxture is
filtered/t hr uNhN c @andggoncentr at ed uﬁ%ir}r :@ I eskuLe Sone
starting conpound 20 re ijg;; h rudeproduct is tak pi R m of
anhydrous 20 acet8nitrif € dnd 230 m (3.5 mol) &f Na %J%\%dae . fThe

m xture is refluxed for 5 hours. After cooling to RT, it is filtered

t hr ougho @l spludien uade argercefimomproead #9 (Hh-§ ngs 34.8monef) in edipseeispitds ey @dded gi ve
conpoupddidiridheh ifB)RNadiumdh 28 Yiflol) Qd SdmpHofine3(A48 umdl Aiter Hdchibi¥ot 400
Mz, D%Bﬁ%@%%)@?sf@?%@gmg%g l(fmat 28 Foh 3 Morpliofme E)H&ﬁo 3. 60 (ﬁq 2
H); 4. Bourgithe mixurs isicongentratedyio diypgss qnaiqken ypdn gyl oEDGY Thepigapipphageis= 242

[ M3t NahsiRasgttP et of bIRNHE)- 3Ritidh th 3 #ip o RERP WHLEE Zried over MgSO,, filtered and
N- Boc- am noet hoxyet hoxyet hox(vﬁtyat hanol 2 rendered inert

Undor SRRORE BEEAROBIS A hRs! SIblrk SR (9P i DS 606 el 0y <
added RzSPHYOLITBOS =8.0252, @ H)L14.08 (S7BTH)) 1.05 («; arpmaRd, 2H); 161246, Y H(;2028(mmmo! )
of tert 1B ¥ 16 150 (m, 2 Hy; 1.76 to 1.84 (m, 1 H); 2.21 to 2.32 (m, 1 H); 2.42 (d, J = 6.6 Hz, 4 H);

2.58 t0 2.76 (m, 6 H); 2.97 to 3.08 (m, 3 H); 3.14 (broad s, 2 H): 3.33 (masked m, 1 H); 3.46

20 (broad's, 2 H): 3.81 (s, 3 H); 3.87 (d, J = 1.8 Hz, 1 H): 4.20 to 4.29 (m, 1 H); 4.89 to 4.93 (m, 1 H);

5.06 to 5.14 (m, 1 H); 5.80 (d, J = 15.2 Hz, 1 H); 6.43 0 6.50 (m, 1 H); 7.05 (d, J = 8.5 Hz, 1 H):

7.17 (dd, J = 2.2 and 8.5 Hz, 1 H); 7.20 to 7.32 (m, 6 H): 8.34 (d, J = 8.0 Hz, 1 H). LCMS (A2): ES

miz =825 [M+H]"; m/iz=413 M+ 2H]2* {base peak); m/z = 823 [M — HY; tg = 0.86 min.

25 Example 13: 2,5-Dioxopyrrolidin-1-yl {4-{4-{(2R,3R)-3-{(S)}-1+{(E)-(3S,10R,16S)-10-[3-chloro-4-
methoxybenzyl]-3-isobutyl-6,6-dimethyi-2,5,9,12-tetraoxo-1,4-dioxa-8,11-diazacyclohexadec-13-
en-18-yllethyloxiranyllbenzyl}piperazin-1-yllacetate

S o e - e

Example 13 may be obtained by activating the acid 41 according to the method described for
30  Example 18.

Example 14: 2,5-Dioxopyrrolidin-1-yl (2-{2-[2-(2-{4-[(2R,3R)-3-((S)-1-{(E)-(3S,10R,16S)-10-[3-
chloro-4-methoxybenzyl]-3-isobutyl-6,6~-dimethyl-2,5,9,1 2-tetraoxo-1 JA-dioxa-8,11-diaza-



30 dicarbonate and 4.13 m (29.6 mol) of TEA in 45 m of EtOAc. The

react i gyphe1psbsy med for 17 hours atgg30C under a hydr ogenrmem»isose®sel 2
bar. After cooling to RT and atnospheric pressure, the mxture is filtered

t hrough C arcel and concentrated under reduced pressure. The crude product
i S pur cydlesexagechB-endbatietntipxicanyilbenzyiangeblethmsiyiehexyd8h@xy}etho®y): 0
DCMrreHb?ggbaq;i xture as eluent. Conpound 22 is obtained in the formof a
colourfess orl” (2.92 g, 67%. 1H NVR (400 MHz, DMBO-d6): 1.37 (s, 9 H);
3.06 (q, J =6.1 H LA H); 3.37 (t, JW@; 3A2 (m 2 H; 3.46 to
3.53 (m 10 H); 4.54 {brogad.t, J = 7.1 d B, & (hroad t, J = 6.1 Hz,
1 H. LCVMS (Al): ES m :\?ﬁ%/\fl\ﬁ/;oﬁl\\lé]; n z 94 Hade(peak; tR = 2.81 min.
5 Compound 23: 2-{242-(2-tert-Butoxycarbonylaffli ioét Roxyfet hoxyl et hoxy} et hyl
4-tol uenesul fonate 0 M y?,0 2223 To a solution, purged with argon, of 3.06
g (10. Z2mppwid of2: c oflybunH(22-[R1(2-&0-hvdioxgdarB@viaminoetipdpethoxyighony By R 6

nok ) gifopQr%{cfeitéji ne. The m xture is cooled to OC, foll owed by dropw se 10
addition of a solution of 2.98 g (15.63 nmmol) of tosyl chloride in 10 m of
DCM  Stirringpj @\omjir\m?ed\cf/awqps hour %&PWO%MMP&A odiluted in 20
m of DCM washed with saturate AHCO3 soleution (30 m), wi wat er (2x30
m) and with saturated NaCl solution (30 ml) and dried over 504. After
filterToga adtilitieon NereBbd-MB-aMBio WD, 13-REEGRPemadsatdi€ , acid¢shyde3ppealcih i s

urifi b t ogr aph n_sili el ., i 0/ 0, t /
B et 4t R e e B addes S6e P histabde Bt iaeth iR (2 b of o
pal e yehd alyl alcbhdl 41638 gmolD A%e .midtkteNd/RtirtetDgl RVHDr 10MB@sdBy thehn S/apomteddioH) ;
2. ' .= B , : =_By -, 3.46
(k6o BpynelsTIrne FrftR idhicds Tyfiics BF epnblbpraiy” B Shice, Bpi-elfy iy 200l 03 4¢-
7.48 (85/5PCMMmegharpl mixtury.;Comppand 42 isjobiaifedBinthe fopmigf a qolonBegs/dl) (3783ngi z =
448 ['V%?'%F“H NI 64604\71%, DMsD-D] 1.377sZ0 Ry, 24 03585 PERKS HMsZ6TgAPL 61z 2H +
HCO2H1-; tR = 1.00 nm 20 Conpound 24: "tert- Butyl
(2- (2450383 aG Lol REx ¢ Bt TPl Bt HGy R D3 P4 dat béﬁd’ﬂ%z Hygt-80 §81LT it &rengf 4. 38
g (9. 78 4D b)H)06 20 (P OENCE 20t 1006 BB, 1H); 8f30a6& UM bahd 7.8/, adgar@déd, 0y
(13.02 mml ) of sodium azide and the m xture is then refluxed for 6 hours.
A Lar g& 3t 8ibie-P 8Rd &F 555 $ G (hi§readipbtRd e rdeinsCMaferER BW T AGE 1M +RT,

1.7 9 H?@nﬂﬁcmim%?; medeshotiRst Peaitd BloeminSt i rring is continued at
reflux for 24 hours. After cooling to RT, the mxture is filtered through
Cl arcel and concentrated under reduced pressure. The crude product is

puri fi edmpyurehd mayi Gqpap [By(2aimitdditoxPedrkyletiStyRghdky RBdpanbae Bdrdéhloride
DCM net hanol m xture as eluent. Conpound 24 is obtained in the formof a

pal e yell OW?WO%\MS%‘oMWVR _(_409;\1\49%(\%&0@}6)@\&03\7\/@9(5, 9 H;
3.06 (q, J = 6.9 H, 24); 3.34 10443 (m 44); 346,10 3.58 (fh 8 H);
3.60 (m 2 H: 6.70 (broad t, J = 6.1 Hz, 1 H. LCVB (A2): ES miz = 341 [M
+ B ; ToRa softiéd afi dompourti?42 Q25.5 mg, 92.5 ymol) in 2ml of dioxane are added 460 yl

(1.85 mmol) of a 4M solution of hydrogen chloride in dioxane. Stirring is continued at RT
ovemight and ihe reaction medium is then evaporated to dryness to give compound 43 in the
form of a colourless oil (31 mg, quantitative). "H NMR (400 MHz, DMSO-dg): 2.58 {t, J = 6.1 Hz, 2
H); 2.96 (t, =54 Hz, 2 H); 3.48 f0 3.53 (m, 8 H); 3.55 to 3.58 (m, 4 H); 3.60 {t, J = 5.4 Hz, 2 H);

25 3.65(t,J =6.1Hz, 2 H); 4.56 (td, J = 1.6 and 5.4 Hz, 2 H); 5.21 (qd, J = 1.6 and 10.5 Hz, 1 H);
5.30 {qd, J =1.6and 17.3 Hz, 1 H); 5.91 (idd, J = 5.4 and 10.5 and 17.3 Hz, 1 H); 7.91 (broad m,
3 H). LCMS (A2) : ES m/z = 306 [M + H]"; tg = 0.42 min.

Compound 44: Allyl (24{2-{2-(2-{4-[(2R,3R)-3-((8)-1-{(E}(38,10R,16S)-10-[3-chloro-4-methoxy-
30  benzyl]-3-isobutyl-6,6-dimethyl-2,5,9,12-tetraoxo-1,4-dioxa-8,11-diazacyclohexadec-13-en-16-
yl}ethyl)oxiranyilbenzylamino}ethoxy)ethoxylethoxylethoxy)propanocate



To a solution, purged with argon and cooled to OC, of 2.06 g (6.47 mol) of

conpourdo 2d1i/spidse Ml of anhydrous THRgtare successivel y pddeeR202t/086986854 Ny
(21.35 nmol) of 60% NaH as a dispersion in mneral oil (portionw se) and

886 pl(14.23 mol) of methyl iodide. Stirring is 5 continued for 1 hour at

0C and then_f 6 _hgurs at RT. The mxture is filteredgthrough Carcel,
washed wit @and.caoncentrat ed yndey redugced pries e, _dhe . Lrude product
is purified by Jc roﬁ@iﬁ@@pﬁ&gﬁ/ﬂ/l\fc\éﬁa,\/ﬁ%ﬁg a 99X 1o 90/ 1

DCM net harfol Xt de é ds elfuent. Conpound #5 is obtained(ih &hle Tornfof a
colourless oil (1.67 g, 78%. 1H NWR (400 Mz, DM5O-d6): 1.39 (s, 9 H);

2, 80 ( Bpcagplugion3pyged Gittpargpm af cpmpeyndnd E1keomg,, 17 Eumol in.48 ml of anfydg®s(m 2

; 3. . . . : , — 2 .
PNl AL %@%%2%9#%?%%@%5? Giohaholand, 02 g SRR s

2-(24 h

b56 TR Wbl SEIS BrcBehe R AL Joh oA Sfoure, S6G AED CHRALFOGE TeBRBBUNG 25
i—n. gﬁ Qt.Fngl of-Ffﬂr?} ﬁBQu%I)&B@S@.Qﬁg\/(gbde@lﬂﬂl )d3§(8€3.4|1@10()ér869&1@. eft@thg ntture and g

ri enyl, 0Ss .ne .a o . nmo 0 wal er . rri 1.S contl| pue
t or P52 ebe 8 Ran & St e fe, 2 o Wl bis et e PR Ry Sl Be e and
pur ihf Lmhfweﬁlataeﬁ ivditlh pad '(rjrm?f Et@Aa.lnrr@@@d @ﬁ{ﬂﬂahé%ﬁe (cklfabhlecﬂl%m{a@ﬁédi? itH @n@dteand
wasne net pan and t.hen el uted,.w a U. o, (0) 1 oNn, ol agueous
ot N TR RS m B i 535 S5ttt Sl Solhioh 2 p i Bt p MG D e o
oi | (1A#Srfiteri®P80d cohberusfihg dider MdacedDive&uds jhe cudOrebction @raddbdis parifed byt , J =
5 9.Hz,. 2 2.8 r " q).; . =D, , L3, , J =
2" 90 [ ongmioarpny Bn SHESEE Snd vl 3 o iders o fummeriaddf mydutlootbaifely 7 T
= 0. 49 isdhaingbinpioaiocm 2772 white selBu# BImg; 27%). 'H NMR (500 MHz, DMSO-ds): 0.77 (m, 6

t hyl [2- 24 2. t - vl i ' -
ot howy 0 FE0ETE PR a8 84 RIS LEMVAPER RN TUOR EhORK AR 181 15,
my (426Mphbl .28 (me d rpodiprai(t 2= A HE mH)tﬁ-ﬁﬁel@-Té@r@,§d’8b%§%iq/%0‘§/(f&%déli3@3 gy
(426 pigb Bs YharfaliYRidanddint Ini@i Sebid ysathenyide 3.6326 sns . 2862 pBl7R @f 2 Pdi um
trlapetoxyboroh%drlde and 24.4 p1(g426_0£rmlziI of acetic acid Stirringis
cohfi ndéd (Fot HE 3B Pead . R dridddddd gont abdh@-2aed ddiddwe itdgtad e d %3—4
apldit ti ez, 2H)14.90 (ctﬂf J acamamti%sﬁﬁmdi)ém Bﬁjdlaym&qxd dmA?.?lauHimm ) d Bhenot hed
m Xt ur 1S, e | r. I C r unaer
R T ¢ (1Y gD NCR N S R SRR A TR g MER TN Rl
gel , udihig647 d] 0 =IXMhnd dp2@naS]2 Hid, MtHiy &.085d,el ®188tHz, W) . 1ddeéd Jrop.0nake
it il . f [ tarti
i bo. ShEB® A (SOPRAT, il A 9PGEYRAE B PHATUR (19 6 Be T AR g, SLAr L ng
ch2BmaBdgriaphi); Bs3on(g, 4 =952 Bizt & H)/ OEMGLARY ESoakzon986 M e HIEmVz498. M el uent .
Co 27 t Al [ f il (6Z AR, 369 . 1H
oG K e S 00 0 MY Bl MO HEOLEAPE B el R L g mid 00 - 11
H; 2.38 (s, 3 H,; 2.59 (s, 2 H,; 2.68 (t, J =5.6 Hz, 2 H); 2.80 (broad s,
3 X t qad =B ; B { iy x2 ES m
S i Gfifolel a4 2o Diciofffranidn M|, G20 A dzROR)B(S U IENASIR (N0 £5 2
net hy 1{0b@@ft@ﬁ#}?&ﬂ?@ﬂﬁg}lr%‘@%ﬁ'ﬁﬁd'@ﬁwr%%’d?éﬂ{@é‘h\}ﬁp@(@ﬁyﬁ,jhﬂ*ﬁ%ﬂw@b-
et hoxy hekdvexy sehhexybayidrhsabsanainholahdkyBhokgetosgbtibtygitopgtdaged with
argon and cooled to 0C, of 65 ng (148 pnol) of conpound 27 in 1 m

= = Q
JUSUSEUNIRY o 2« ar SV PENSRUNENY > -0 0g SO0
ot S o= pe¥eges

Example 14 may be obtained by deprotecting compound 44 according to the method described
for compound 41 and by activating the acid obtained according to the method described for
Exampie 18.

30
Examgle' 15: 2,5-Dioxopyrrolidin-1-yl {2-{2-[2-(2-{4-[(2R,3R)-3-({S)-1-{(E)-(38,10R,16S)-10-[3-
chloro-4-methoxybenzyl]-3-isobutyl-6,6-dimethyl-2,5,9,12-tetraoxo-1,4-dioxa-8,11-diaza-
cyclohexadec-13-en-16-yl}ethyl)oxiranyf]benzylmethylamino}ethoxy)ethoxylethoxy}-
ethoxy)propanoate



of DCM are successively added 19.5 ng (487 pnol) of NaH as a 60% di spersi on
in a mpeielygesz 10 and 20 pl(325 pmol) of nethyl i odi ger/rR2016/051986 S
continued for 45 mnutes at OC and then for 72 hours at RT. The m xture is
filtered through Carcel and then concentrated under reduced pressure. The
crude product is pg@ii ed by chromatographyedn silica gel, using a 9911 to
90/ 10 DCM rret hanol® xture as eluent. Nﬁms obt al ned in the form
of a colourless oil (TF[B“rTg’\G’EM‘P ¢/6): 1.25 (s, 6W
1.39 (s, 9 H:; 2.32 (%5, 3 H; 239(s E H; 2.61 (t, J =
6.1 Hz, 2 H); 2.80 (broad s, 342to (m 14H) LCMS (A2): ES

mz = + HE: tRe75 05 %%

Met hyl @%ﬁu—b’m&t hzl-%%[ré tee{p?hoxy)&é‘ﬁo Y] eﬁﬁ%@{}?)g%hﬁx}{]ethoxy}ethoﬁy?etzox#et hyl di
sulfanyflopiifmwfﬁf)'fém ne 20 To a solution of 43 ng (95 pnol) of conpound 28
in 1.5 nmM of DCM are added 351 pl of TFA. Stirring is contu nued for 5 hours
at RT and the"hjyrebre orsfct\l'réasr\e'ﬁﬁt?entrafep’\t/?)\/moyhe oThé ¢t ude product is
purified by SPEfiltration on an®SEX carttidge (Mari an) corfdft i oned and
washed with nmethanol, and then eluted with a 0.5 N solution of aqueous
ammbni 820 mgn@td2amonel) GoBpoimdmbe-42510,$3-sraaapediadarandie atcigr aneofiswlved|ibur | ess

0' | (234 g@of grﬁléémﬂélf'HE‘%(t%or%% tP%f’ﬁgégo‘?e?ﬁto o‘cﬁ)%udvﬁad L sl(dhmo% tK/%p%gJ Sad m
? 64 (i 824 mp (2.3 3% mnyol), of godiurg hyd St;gmpg is cgntirgied dorJ Omminytag at1Qj’CH§md ihenvs ( A2)

. ES mizy 5%511 Mﬁolﬂf,méﬂ%l odilie e Hidbd 230¢Q nﬂ?t@lié}ﬁ é)erure is allowed to retum to
(E) (3S 10E€ 6S) - 10- |"or o- 4- met hoxybenzy 13 | sobut y1-16- ASS‘R’ J},%ZR 3R)
- 3- RT and stlrrlng is contmued for 2 hours. 8 mi of water are 4dded to the mixtu e, the pH of which i

{ 4%1 ( {r%fn%ci@%eé By HEMBH c[f%céfr%tamalto %bﬁﬁ]tmdn Rtxiracyd ROyl fmref EQEALORY) et hox
y) et hoxyl - et hyl } met hyl am no) net phenyl } oxi ra(%/a%eth yl1l1l-6, 6-di net hyl-1, 4-

di oxa- gfganicRhaseL gk %ﬂﬁ'&t’&ﬁe@’ﬁi@%\%@ A0ml gf paturaied Askk solfpnaand, firigd BYET
pUngdMQISU} ﬂﬁ@qnienrﬁ{ aﬂcﬁcéﬁcﬁﬂr&fttﬂé 1S dﬁ{iﬁ@‘sé udfer GedTRed ek s@urlencdmrﬁﬂunﬂf%f is o PEA
anhydr ous. a nitri e Success) ve

o5 CBRRS Grvaforaye p s iiaTd o Tiobn 1 ONEC s M BRIsHBTE e B 8o

acet onHhradxg, St bArHAQG H)s2. B@(Hrmammd H)pB8.2244&, heBrsHy rde), 346 dwA. Sat(m4®CH Af ter

water oot T s P FHY A el EAEEMEIN T R TS i d R R 848 21 e
NaCl s{N/IuHﬂ';onlz(=328ﬁiib)asaneEkdtRl=E019®m MySO4. After filtering and

concentrating under reduced pressure, the crude product is purified by
using a 90/10 DCM net hanol m xture as el uent.

chromat ography on silica
Conpou E@m&@ﬁg_@b%' bath %@d(zr{grlit -Hert buipxmca'rboayl@@ﬂhﬂamir@%,%h%]etf@xx(}@tmomﬁgoxybes%

lHNIVR Qdz, DVBO-d6): 0.76 (d, J = 6.1 Hz, 3 H); 076(dJ 6.1 He,
. 1,00 (s. 3 H ;104(d J=6.8 10 H, 3 H: 1.12(s, 3 H: 1.24 (s,
1.29(m 2fom 2 o o S 3 ;
7 (m 1(H)T1\2ﬁ)§Jl/\2s /Jvé% fs*%\vH)i RTINS (p ¢ aIIyFDrrasked

H);260(tJ-"561Hz : 63toz75(r4%2H) 2.9 to 3.06 (m

6

2.
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|(4§ 5 ;8 soly OTc? 7 ogbahy! @%m”ﬁt&f Cﬁ}“ﬂé‘%‘é‘%” Soigaitigfells Hut b, %

1 lschegs@ay @dded 32Em@. @4.7Ammd) &f EDCI,1 1H ma5 (182 ufrebdof DMAPlarBi ér‘m‘duIS 7

d d: =
g 5 iﬁ &‘Pi%@b c}j)allglsggtﬁfl ]Sﬁlrrfﬁ 137\::1)8 u%dﬁglaﬁ@ h&@rs%t'ﬁT a lfﬁe m@c’(d’f@ dlg %E} _32 0
and 8. gomgentratedifo drynegsg. 'f['@ja qugesprogyct gb’qq)ned B WIfI@Q)bWCl’B‘Qme raghwn s@cagg;al (d, J

= 853 'élﬁmn&whpl a JrE)@h!ﬁto(Qﬁ?‘lb D@ﬁ/n{gtﬁanul k@ e [Admipoihd 48TiZobtairdBinlthe fordlof bl 2+

base peak;

(E) (35 C@'@Pﬁefegj'@?ci f(@ @ﬁ)o%NﬁBr@P%WbBN%%J 3-3&6p Y26 3P 112 &R 3R)
- 3-{4- H); 2.80 (broad s, 3 H); 322t0333(part|allymaskedm 2 Hy; 344t0354(m 14 H); 3.64 {t, J =

fg{ ﬁyl( ﬁﬁ%},ﬂ%ﬁg‘?édd[ﬁ 8GR 595,25 BB OWAPE OPY 4 3 NP8 NOKY doslduax y)-et hoxy
rret hy| i1pHhet; 1} 9) iSreny, et hkCMSEAB) dESBt/hyl 442 [M-+dNakang, =1 320 baseaueps] talfexadec
~en 0923:{?5“9 12- tetraone Cl BreO To a solution of 10.9 ng (10.5 pnol) of
oun in 1.24 m of ethanol is added a solution of 25 12.06 ng (42.1
prml) of TCEP in 1.04 mM of water. Stirring is continued for 4 hours at RIT.
The m i dyiat I%l’t}ﬁﬂ%,\ét% obhioafd Xt ur e of

wat er/ gt %‘lltﬁt(ggplnﬁ Seé {%d[%m&trﬁetggtaﬁ];ngﬁgg%cmsol u }I onn)?gr %1) and dried
over MgSO4. After fllterl ng and concentrating under reduced pressure, the
crude product is purified by chromatography on silica gel, using a 99/1 to
90/ 10 DCM net hanol m xture. Conpound Ex. 6 is obtained in the formof a
white solid (7.36 ng, 30 71%. 1H NWR (500 MHz, DVM5O-d6): 0.76 (d, J = 5.9
Hz, 3 H); 0.78 (d, J=59Hz, 3 H; 1.00 (s, 3 H; 1.04 (d, J =6.8 Hz, 3
H; 1.12 (s, 3 H; 1.25 (s, 6 H; 1.28(m 1H; 1.51to1.62 (m 2 H);




Hz, 1 H; 7.05 (d, J =8.8 Hz, 1 H); 7.17 (dd, J = 2.2 and 8.8 Hz, 1
7.20 tevg28Q/dos23 H; 7.27 to 7.32 (gsl 3 H; 8.35 (d, $cFERM1b6i0509%6
LCVMS (Al): ES mz =989 [M+ Hr; nmlz = 495 [M+ 2H12+ base peak; tR =
m n. 5Exanple 7:

(E)-(3S,10R, 16 10-(3 ChI t hoxybenzyl) - 3-j sobut y1-16-[ (5) - 1- ((2R 3R
)- 3-{444- ({/Yl?sgmﬁ\/rﬁ?{ﬁy ﬁ%fnﬁ P If\ﬁé\m/?nt an%’Yéhf\n%/Y&'gxy} et hoxy) -

et hoxy] et hygnet hyl ani no)aret hyI ] phen } oxi ranyP) et hyl1«6, 6-di net hyl- 1, 4- di ox

a-8, 11- di azacycl ohexadec-13-ene-2,5,9, 12-tetraone 10Conpound 31:
t ert - Blig \d solution of 337 mg (0.802 mmol) of ‘compound 46 in 20 ml of DCM are added 1.19 m

met hyl [4 L)e 044 fid 68 of 'ﬁFAr@tlHMb'iélcdﬁ%Jéﬂlfgﬂ 5 h'daJrélBMlW sm G @Mha;r@ iR thRentrated

H) ;
|_|)
3.24

et hoxy thoxy ) et hy i carbamate _0310 270 ml; %(P % of conpound_ 4, 199
my (64 Bdet RpeRIRIe s el Be Gruierodiy iSrPUI'f Ry SBF iifation 8ﬁcﬁ”1§§xp1(714
pnos ) @értrﬂigé\(\aéran;émauuau@ha@hdmshétﬁwm pibinERo], dPlithidn elged ®itc@ 0is Mueldtidngf 16 15
hours at xtuFe S th water

(o PSues R A e EpdgC g 7 P@ﬂ'"%%mﬁv% fogggt & foraR30 §1 it
After 81%]). EHINIGR 40D MEnRMSOak) BQ7 UsdeH); rediuo &b 1pime ddiir 8.44 t(he =5. acﬂz Br oduct
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col ourUES1§ 202, (M55 3ehrosidg) = WP NINR ¥ 8O0z 1 HDVSESHBYR) : BS oz ¢ 820 BV 1) ;

1.39 ( ]*-%:‘19.42%1':\7.9 (m 2 H: 2.16 20 (m 2 H): 2.40 (s, 3 H: 2,80 (broad
s, 3 Hf' 18 (q, J =59 Hz,, 2 H; 3.39 (t, J =59 H, 2 H; 3.45 to 3.54
(m 12 H): 7.88 (broad t, J = 5.9 Hz, 1 H. LCOVS (A2) : ES iz = 483 [M +

(H;) M Eompbiiti [4h’I 'h[li}lla g;ﬁ[z-(f 45{% M}th:a;] ((Bh- ;{(F HOR, Ld@)%o:ga @Iﬂ?li)ﬁilﬁmethf)ﬁy N

oun e O (S X 0 e
oyl 2 B %@ W20 ST AR IO O O LBl B R
conpougkii) okn?lar&l]hidnzydémﬂﬁmmkﬁetadﬂ@ahdxy%dxy ptcpénoate| ) of TFA Stl rr| ng is

conti nued for hours at RT and the mi xture is then concentrated to
dryness. duct is dissolved in a mm&(\m{((’m\ﬂ and t hen
entrain "Wt bt vefteroThech i g™ ced by
SPE filtrati o%%a&gé/%ﬁgart ri dgeO(Varl an) conditi onew
neff€anol and en‘él’'uted lith a 0.5 N sol ution of aque amoni a i

met hanel,. 0 Il h ny,
B05g TP ARUTIh e Wi, b SrByh 2 142 @ b 75 %‘Sﬁi.?? Syl "3

H): 2. aqetpritrile3and) sucpessiyely added 4845l of umgj) an 3@ ) compopgd 4d, J =

5.7 Hz (g7 g)ﬁ)ol @}ttﬁfﬁ (2 conlmuecﬁatﬁd’@ f0|215'|}mur§ 511411 6\‘ watér are5adﬁeh‘|lo t fbturs- 47 to
3.54 (m broa t, H) CVvs (Al): Sn12—383[M+
H; t mecg |ssg1em qa;trag@( Wity As5 1;n| of EtOAc The ‘organic phases are combined, washed with

( gio 2 32athARdl@aNcdIsdiRoR Y AN And Witk BoateeREd Sondon SN EXd ad&r dveSgsél 2R 3R)

[ 4- ({ 2Aftor fiteringangd:eancentiating wider ERONERY RIATIUFR MSFTEIR BAFICH SOl RUATREYet hoxy
] et hyl bﬁi@trlawgraphy on silica gel, elutlng with a 100/0 to 90/10 DCM/methanol mixture. Compound 48

am no) @tg% cglngll?% oi'rg)g)% Ef?éﬁr ngl]d (QSQ rg%r’/h%H I&Mé gﬂo"&ﬁﬁz%r@léo ?%az%ycl ohe

xadec-
(d, J =5.9 Hz, 3 H); 0.78 (d, J = 5.9 Hz, 3 H}); 1.00 (s, 3 H); 1.04 (d, J =6.8 Hz, 3 H); 1.12 (s, 3

25 H); 1.29 (m, 1 H); 1.50 to 1.61 (m, 2 H); 1.80 (m, 1 H); 2.15 (s, 3 H); 2.28 (m, 1 H); 2.52 (t, J = 6.4
Hz, 2 H); 2.56 (¢, J = 6.4 Hz, 2 H): 2.63 to 2.73 (m, 2 H); 2.94 to 3.06 (m, 3 H); 3.25 to 3.35
(partially masked m, 1 H); 3.48 (s, 2 H); 3.49 t0 3.51 (m, 12 H); 3.52 (t, J = 6.4 Hz, 2 H); 3.63 (t, J
= 6.4 Hz, 2 H); 3.81 (s, 3 H): 3.87 (d, J = 1.5 Hz, 1 H); 4.25 (ddd, J = 3.4 and 8.3 and 11.5 Hz, 1
H); 4.55 (broad d, J = 5.0 Hz, 2 HY); 4.91 (dd, J = 3.7 and 9.5 Hz, 1 H); 5.1 (ddd, J = 1.5 and 5.7

30 and 11.5 Hz, 1 H); 5.19 (dm, J = 10.3 Hz, 1 H); 5.29 (dm, J = 17.6 Hz, 1 H); 5.80 (dd, J = 1.5 and
15.2 Hz, 1 H); 5.90 {m, 1 H); 6.47 (ddd, J = 3.7 and 11.5 and 15.2 Hz, 1 H); 7.05 (d, J = 8.5 Hz, 1
M): 7.17 (dd, J = 2.0 and 8.5 Hz, 1 H); 7.22 (dd, J = 2.9 and 9.8 Hz, 1 H); 7.25 (d, J = 8.3 Hz, 2
H); 7.28 (d, J = 2.0 Hz, 1 H); 7.30 (d, J = 8.3 Hz, 2 H); 8.35 (d, J = 8.3 Hz, 1 H). LCMS (A2): ES
miz = 1000 [M + HJ*; m/z = 500.5 [M + 2H]?*; m/z = 1044 [M - H + HCOHT; tz = 1.01 min,



10Exanpl e 7 may be obtained by nucl eophilic substitution of the chloro
group of derivative 2 wwth the am ne 32 by applying the nethod descri bed
for t%ﬂf‘f/@ﬁ}(ﬁﬁ' on of conpound 30, ghol | owed by reductporraboidesodssul fide
by applying e nmet hod described for the preparation of Exanple 6.

Exanpl e 8: (E)- (35, 10R, 165) - 10- ( 3- Chl or 0o- 4- met hoxybenzyl ) - 3-i sobut y1- 164( Sm
-[ (2R, 3R) - 3- 15(4-nercaptonet hyl phenyl)oxi ranyljethyl}-6, 6-di

Compecemictal o 88, O e B B SREsU TR %1 3 TG DyRchga B 300

di ssobened]- 3-isoamb\wmmetw 5(@21 25 etrdoxoeltidioxres. i -diagacycipiexedest- %em-éﬁ 10C,

sol ut TR AR ARt RS TR e efbR) @ﬁa%%wt mixture |s

cooled to room teWostl rr| ng is continued ° 30 m nut es.
The mxtyre-ie~dit VAC. (g ) oarie™ gayfigc h“@ is
washed Wit h satarated aqu b solufion (3 nml). The Jﬁahé?ous? phase

ssextracted wi th Et 0Ac (2x5 rﬂ) The organlc phases are @éj Ig
washew wigt (8.9 At laefendmpgurshs aneissolyed it érﬁﬂ'(%aﬂ‘ll»dfouﬁﬂ"é;r ?H"H ¥r Mmysos

anddf H'gBﬁ g lﬂ 8.9 Dﬁoﬁ@l’ HERYIBMIRE BretRIBE tth6 hixlire, WEleRs sfi Mﬁetb :prnemuat e. The
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10. 8 hhueoids B scaliuf® h(/aﬂ'dgenﬂsulfatdsﬁutloll&r@ Mractgd hith 324t qf@ﬁM ﬁhe:oggamc 10. 8
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iéﬁe?a?%ﬁég e R S R P S T R
conbi Bz, Bahea1 v, 8iH)sa8Udat e@.Gidueldu)s 4[4 Gldds d F 4 @mi 1-48nef 1.5 Has ¢ &0 dryi ng
over MysCH %”9'3 B h& 8 s—'ﬂﬂﬁlﬁgh&?@ Y $0lg% &1 €Y ARF ﬁ} %%oqé fy aingle ¢dnlced

pressure YHe 08 i eac is purifi chromat ogr aph &m
i°t e
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id m 2H1); B8 NUEdﬁ@QTM'HZz‘I {)Hztzs en0. 79(d,
S95 Hﬁg)%zf wﬁ@r\orserﬂ fés%ﬁzﬂz(% o1 Bt cs %ﬂfﬁ " er;o
1 30 beag, 11H CM?@& §TB/§-( RTIE T’28048(°rﬁ Héi‘l Basg7pedy M f135 2, 62 -
275({m|_|§‘tlﬁ|)=0§?0,$\ﬁq(broadt J =6.5 Hz, 2.93 - 3.06 (m 3 H,; 334
(partially masked m 1 H); 3.73 (broad d, J = 6 5 Hz, 2 H; 3.81 (s., 3 H;
'3.87(d, J=1.6H, 1H: 425 (ddd, J =3.7, 80 and 11.4 Hz, 1 H: 4.91
(dd, Examﬁle6,1 59. ﬁSiBKoxoﬁyrH)ldma vl 1{2A-{Refe-(2-34- E#Z&SB)-?)-HSM%@H@WR 198)-10-Bh ;. 5.79

(@@5 ( §hios Jomr@tt%)?cﬁen%-?_@s B’D}y fgs ?515 h‘i‘vP'Qs 9J12-ter33804m 1]41d|§)(aai§|15’}l1 Bz 1 H);

hexadec-13-en-16- yl}ethyl)omranyl]benzylamlno}ethoxy ethoxy]ethoxy}ethoxy)propanoate
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Example 15 may be prepared by activating the acid 49 according fo the method described fer

48

Example 18.
35



25 7.22 (dd, J = 2.3, 9.5 Hz, 1 H); 7.25(d, J = 8.3 Hz 2 H,; 7.28 (d, J =
1.9 Hz, Wotbiidor@s (d, J = 8.3 Hz, 2 Hhs 8.34 (d, J = Q)d’iZ/FRé’olid)osonVB
(A2): ESrrtz:715[M+0H];rrtz:713[M-H];tR—118mn Exanpl e 9:
hu2F111- SPDB- Exl| According to the general two-step nethod, 10.4 ny
(0.071 pExainplel 167 42,84Djoxdpyrrakidid-1ayit (B{ER-(W4@RIIR)vAE-I(S)- ‘a((Ej-(siStiORL163)-10-{3-
concentr, al a 4.6, bydr -

succi ni r‘fttﬂi ﬂ ,Q thg’qg!i% g%?'sgg&%léédia'{t"ﬁeq@% afn% %""é’%é {I@P%Hiﬁg,ﬁ%496
prol ) droyslohe:@siepﬁs‘sm 16-y)etoylloximamyihgorylpipgraziméyhethakylethokyjethoxy)-

concent rabhfNoates 8 mMy/m in the mixture. After purification, 2.2 m of
nodi fi ed anti body hu2H11 at a concentration of 28 mg/ M (9.42 ng, 91%

are obtained with, on 4\,68/\Q¥§i e nol ecul es per

antibody. 1.68 m (7. 0. 049 pnoll) ~ Er)edwanﬁody hu2H11 are
treated with 1.03 ng of (E) (33 10R, 1659) - 104? t hoxy-

Sbenzyl) - 3-isobutyl-16-[(S)-1-((2R 3R) - nércapt - 4- et hyl pent anoyO

D P ﬁiIsilwgrrgm%;-{?i%rzp@r«rrmeth@x@etamrriwlptop@naragla 8, 11- di azacycl ohexade

c-13-ene-2,5,9,12- t@id e\/(\omao,uq) mo\r(lvﬂté& prol )~ gdi ssol ved in 101. 2
pl of DVA. After purilfigcati on on Superdex inothe presence of 10% NWP and

o an adodbgauifo @rtrrarrt b iR T R 2R b b tant o P8 G T
iOTaC' ; DCNG arel adgied d npuUGa56 nibwel) & Ttﬂ\esumug |soimtnlhmmadcht RtT for ?ckmu:?ri’mreamxmre of |

a0 i cHco et tieRE deieh I ARMRY B of BOW B Bt Se R ™
: o hquuwth ’tolllemd@éwapn@p@@dt%n tﬁnéorgtttf@ Rederiatiow oirEd4R del, qqalt@tm@ (0.092

prol, 1.318 m) of naked ant| body hu2H11 at an initial concentration of
10. 24 [m are treated w of the. N hydroxysuccini mdyl ester of

4- (2- py é‘ﬂﬂ@r{&r{%t %h%?’ﬁet(‘@iﬁetm]@%ﬁfr‘iﬂ%%wdi ssolved in 38.4 pl

of DMA such that t heesfnal~gntichedy conceatso s~Soum/m in the
m xture. After stirring fora2 hours at about 2000 rgm at RT, 1.333 ni (12 0

Bﬂ 71@59&% @gat.t}onocif zﬁhenw«ssu;r]ﬁm E&ﬂbddn?%_?anﬂtd hpgy?é@hg{%gtgﬁs %@3%%1
10- ( 3- crRA8 Mg 4. ZPemweQ;meEE?'i )13?;%&13@? grmof)gof] 5%)@1@@&83%1@ nel)- ¢f4allykr cap

to-4- ”Etaiﬁbh@eﬁﬁrﬁﬁ@wcbﬁ!nﬁféﬂ%l RT-dr 15 hours and the mixture is then concentrated to dryness
di azacyc| ohexadec- 1

-ylnethyl he oxi rany i oxa-

2 ene. 5 WG TeB el BiSs e, TG GUHE PR SRR TR SU B e ke OBl of
DVA are eﬂmtaS%léiled) WoABABGM/Aétharol prixilifel Caivipoond 51 Ss itk :cnnthblfﬁrrﬁ)rc?SEBHCe
of % of , N 5 can ' i tra-15,_ L na

chaége |Cgl'35rerS 8??&9‘% T@%r@%@@ﬁ?%@éégb@%@f‘gm n(%’égi 'n%ﬁg_‘zobbq :M?Jggmeé’

hi sti di r; 3.49% 52 guctldsk 3G ) =ahd HaZ bif; ML, (»\/9‘E 6. HZ 154)n4.56 {mc2 hi);ug2( e
Ex. h c falyi 3 nmg/mmM with, on average,
3.7 crygltli yg?ﬁql%e?wgﬁ gpgeﬁagﬁﬁ Bgﬁy@g%ﬁ% noneric purity of 98.8%
30 Exanpl e 11 hu2H11- SPDB- Ex5

Compound 52: fert-Butyl 4-(2-{2-[2-(2-allyloxycarbonylethoxy)ethoxylethoxylethyl)piperazine-1-

25  carboxylate
/\,o\"/\,o\/\of\,o\/\m . /\/o\"/\,o\/\o/\,o\/\N/ﬁ
o] 5 0 =2 NT ﬁ/

To a solution, cooled to 0°C, of 94 mg (357 pmol) of compound 51 in 3.7 ml of DCM are

successively added 125 ut (893 pmol) of TEA and 30.4 pl (393 pmol) of mesyl chloride, and

stirring is continued at RT for 1 hour. The mixture is concenirated to dryness under reduced
30 pressure and then taken up in 5 ml of acetonitrile. 249 pl (1.785 mmol) of TEA and 200 mg

{1.071 mmol) of Boc-piperazine are added to the solution and the mixture is stirred and heated

for 15 hours at 40°C. After cooling to RT, the mixture is concentrated to dryness and purified by

chromatography on silica gel, using a 98/2 to 90/10 DCM/methanol mixture as eluent. Compound

52 is obtained in the form of a colourliess oil (69 mg, 45%). 'H NMR (400 MHz, DMSO-d): 1.39



succi nim dyl ester of 4-(2-pyridyldithio)butanoic acid (0.13 ng, 0.398

prol ) eve2elivedosn 26.88 pl of DVA, sggch that the final mniRAY/050986
concentration is 9 ng/m in the mxture. After stirring for 2 hours at

about 2000 rpmat RT, 1.0 m (9.0 ny, 0.061 pnol) of the reaction medi um of
modi f i ¢ 9t B8 dm, humzmct J 4 546Hn12 1) 2,5H (7 )5 @2 lbizftei)' 3.Z6papiklhomaiidd and

then 1

s(5) & 10IPIR0 180 (8 KNI 0 RN 0 BB 216! T8F a2, o
- 3- (4415230 (dm, J——172Hz 1H) 5.90 (m, 1H

mer capto 2- met hyl pr opyI ) pi per azin- 1 yI met hyl ] phenyl } oxi ranypet hy1] - 6, 6- di ne
thyl-1, 4-di oxa-8, 11- di azacycl ohexadec-13-ene-2,5,9, 12-tetraone (conpound
Ex.5, %m%f\j'w&r@é%(zv%epfﬁﬁnéa@tfpﬂxy)ﬁhomh%yépre%@é?s| vel y added. After
purification on-Supgrdex-i-n-the presence oi20% of~HivReang~concentration on
Ami con U tra-15, the finat buff@ﬁange is férmed En an agtteous pH 6.5 10
buffer containing 0.01 Mof histi 10% of sucrose (wWv) and 5% of NWP

(1 v/7 \6) T3. P solutiéi ot any tmmatzseEﬁmol;t%f a;bmpbmsspm aomagofamcmt @@W@Hrr/%gRﬁ/g) of
era 0 erlvat] ves er
St oot Tl oA, BRI cominlied soicef WBUS Y. To€ Thitsie b CPetnies o

hu2H11 drynées; takéh g it @ mlhrmutmemsmmpf penearad emlriedd;evéral tBdesnwith BILRRE. ‘mml

ral B e BlodlPLS Bufieh' oy e Midhion ™o S0 oBGR R ERlRbed Hpd e
4|— ( gf pyith aheltidinohand)then elufed wita 0 K eolmﬁbnrcg ,aq@OﬂIS ampronis)in meﬁmbh/@dmpnurmg 32
P Aﬁgb‘féfﬁéh ih *ﬂ%tfom& d éd’tﬁJnS%“é]f (g?%at%’i‘ i n@%g@ﬂ Mz, BM%{FH‘) 3. ﬁf’g o of

m xture. ter stirrin a

pH - 7J582 blas? &: 3. tﬂgﬂ! 6(Efoa@mGalﬁlld314ﬁé¢l3i’sémﬂiﬁjlym35kedm 16 H); 4.56 (m, 2
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nodi fied anti body, hu2H11. After purification on Super gx in the presence of

20% of NWP a[@fytﬂeﬁ‘m"atl ng on An"gon™Jr¢ T4 0 0 4 cUfferi change is

perforned i E@: .5 buffér containi n ne 10%
?L%’H% N

of sucrose (W/V)K?; MP (v/v). 3 n& of conj ugate
concentration o 97 ng/mM are thus obtained with, on aver age 3 4
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bronpacetate (1.61 nml) arg then added. The white suspensipn is stirred
for 48 fiolys at~Rf, {9 @v--.« gddi t i on™gf~$atar mWCCB
solution (10 m). The qedg is\(js—extracted wi t /EE and the
organi ¢ phases afe conbi ne s’héd wi t h saturat®d aqueous Hs‘bl ufi on

d dried SA. Aft fil ff th I t
Cinder (CEATRRUEH B Db eOpRE G BARIIENoF SouBPa REHOPRRHG 110 or ude.
product is purified by chronat ography on silica gel, eluting vvlth a 98/2
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.)CNO': Compound 34 (174 ng; 0.67 mmol) is dissolved in anhydrous

d| oxanwdﬁolrﬂo)nmd a 4 Msolution of gfiCl in di oxane (0. @eTreloro0soosgded.
The mixture is stirred for 5 hours at RT and the suspension is then

filtered on a sinter funnel The solid thus obtained is vvashed wi th di oxane

20 (2 al ) and-then wit JA yI et h&gé}vm\)ow ~the Jnder

vacuum c¢A bei ge- cd /Eo a i ai ned (133,N 9?8 09 = MR (300

MHz, DMSO d6): 2.88 to 3.09to 319 (m 4 J'73\.N£3 3.59
(m 2 H; 3.65 (s, 3 H; t0922(broadm 2 H. Co und36|\/bthy|

(444- [ EXdREN6 Braf bSDbihinkd Bcotdhsy thARd heMbd d6schiBedIal BXainle 1@t hoxy-
25benzyl] - 3-i sobutyl-6, 6-di methyl -2,5,9, 12-tetraoxo-1, 4-di oxa- 8, 11-di azacyc

| ohexadec- 13- en- 16- yIIethyI)OX|ranyIIbenzyl}plpera2|n 1-yOacet ate
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wat er (2x2 m )y M%thga%ﬂ?afe “gV%iﬁt 2 m) and with
saturated aquéous NaCl solution (2 nf) and
filtering, the 5 solvents are evaporated off undégcggdgigﬂ essure. The
crude reaction product is purified by chromatography on S|I|ch gel, eluting

s S

Nl\lF@(4@toowmzropams@d6) 0.77 (d, J 61Hz 3 H; 0.78 (d, J = 6.1 Hz, 3
H; 1.00 (s, % H); 1.05 (d, 3=71 ga ;112(s 3 H; 1.27 to 1.32
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(m 1 H; 1.561\1/904\/60/{0%@/&4)1”2;_7.4 mo\/l\l\,cH) .21 to 2.30 (m
1 H; 2.37 (broad s, 4 H; 2.64 to 2. 94toé 6 (m 3 H;

3.18 to 3.52 (partially masked m 9 ; 360 s, H; 3.81 (s, 3 H,; 3.87
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added. thﬂi@"m @@mdooﬂesssmld&‘aﬂt b )o HeNMR]HE0 MHZFDMSW%EQ §1ds.abldp@.92dt, t'he
m Ure JE arg . ﬁlﬁh%‘s?Hksz %Q@ﬂt W—tﬁb% )Na ja_‘i’é 938l {FAfLIANE are
co washed w Cl sol ut| on

[ ne : wat er an saturate
= 5.9 Hz, 2 H); 3.85 (s, 2 H); 8.30 (broad t, J = 5.9 Hz, 1 H). LCMS (A2): ES m/z = 483 [M + H]’;

miz =481 [M - H]; tr = 0.51 min.

Compound 7: (E)-(3S,10R,16S)-10-(3-Chloro-4-methoxybenzyl)-3-isobutyl-6,6-dimethyl-16-[(S)-1-
25  {(2R,3R)-3-{4-[4-(4-methyl-4-methyidisulfanylpentanoyl)piperazin-1-yimethyi]phenyl}oxiranyl)-
ethyl]-1,4-dioxa-8,11-diazacycichexadec-13-ene-2,5,9,12-tetraone

To a solution, purged with argon, of compouhd 2 (19.8 mg, 27.6 ymol) in anhydrous acetonitrile
(2.5 ml) are successively added TEA (138 pmol) and 4-methyl-4-methyldisuifanyl-1-piperazin-1-



25 and dried over MySai. After filtering and evaporating off the solvents

under mneduoedo@osssure, product 37 isgpbtai ned (747 ng, pf4%R2040/050836( 400

MHz, DMSO-d6): 4.18 (s, 2 H; 4.64 (td, J = 1.5 and 5.4 Hz, 2 H); 5.25 (qd,
J =15and 10.5 Hz, 1 H,; 5.35 (qd, J = 1.5 and 17.2 Hz, 1 H); 5.92 (tdd,

J = 5. 4lpanigdn-lcons fpdobchidrid: BIAS3 ].mid)) SBEQy g cemidulBat 4@’Ct foBﬂﬂyHours and the
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a 4M sol I oxahe. r' S cont i nued overn| ght
at RT +'Fﬁenlﬁxt96ﬂ8\/|rb|] clamcetit it ed to dryness to g| ve the expected conpound

391§n " | ” oo 1H NVR (400 MHz, DNVBO- d6):
2. %59 t%@%ésog{oa(sn Qﬁmayrﬁls,%bbg'\gg%‘ﬁg &'%GQMHB é’%ﬁﬁﬂs 48 15 to 3.51 (m 2 H):

460(td J=15and 5.6 H, 2H); 523(qd J=15and 10.3 H, 1 H):
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- oxiranyl]benzyl }pi perazipn-1-yl)acetate
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Compound 7 (17.9 mg; 18.97 umol) is dissolved in a mixture of ethanol (2.2 ml)/water (1.8 ml),
and the mixture tumns cloudy. TCEP (47.4 umol) is then added and the mixture is stirred for 3

hours at RT and then diluted by adding EtOAc (20 ml) and the organic phase is washed with a
1/1 mixture of water and saturated aqueous NH4Cl solution (20 ml) and then with 20 ml of

20

25  saturated NaCl solution. After drying the organic phase over MgSQs, filtering and evaporating off
the solvents under reduced pressure, the product Ex. 1 is obtained in the form of a white solid
(15.6 mg; 92%). TLC (DCM 90 / MeOH 10): Rf = 0.56; 'H NMR (500 MHz, DMSO-dg): 0.76 — 0.81
(m, 6 H), 1.01 (s, 3H); 1.06 (d, J =6.8 Hz, 3 H); 1.13 (s, 3H); 1.24 (s, 6 H); 1.27 - 1.31 (m, 1 H);
1.56 — 1.64 (m, 2 H); 1.73 - 1.85 (m, 3 H); 2.26 — 2.33 (m, 3 H); 2.36 ~ 2.45 (m, 4 H); 2.63 -2.75

30 (m, 2H); 2.95-3.06 (m, 3 H); 3.34 - 3.36 (m, 1 H); 3.42 - 3.51 (m, 6 H); 3.82 (s, 3 H); 3.89 (s, 1
H); 4.22 - 4.29 (m, 1 H); 4.92 (dd, J =9.8, 3.4 Hz, 1 H); 5.12 (dd, J =10.8,4.9 Hz, 1 H); 5.81 (d, J
=15.2 Hz, 1 H); 6.48 (ddd, J = 15.0, 114, 34 Hz, 1 H); 7.06 {(d, J = 8.3 Hz, 1 H); 7.18 (dd, J =
8.3, 1.6 Hz, 1 H); 7.24 (d, J = 9.8 Hz, 1 H); 7.26 — 7.36 (m, 5 H); 8.37 (d, J = 7.8 Hz, 1 H). LCMS
(A2): ES miz =897 [M +HJ"; m/z = 895 [M - HJ"; tg = 0.97 min.

35
Example 17: 2,5-Dioxopyrrolidin-1-yl 3-(2-{2-[2-(2-{2-[4-(4-{4-[(2R,3R)-3((S)-1-{(E)«{10R,16S)-10-



To a solution, purged with argon, of compound 2 (28.3 ng, 39.5 pnol) in

anhydr ous@Qqajoees2t rile (2.5 m) is added a sol uti on of poTERU)/5098818. 5
‘prnol ) and TEA (198 pnol) in anhydrous 25 acetonitrile (1 m). Stirring is

continued for 24 hours at 40C. The m xture is diluted in EtOAc (10 m). The
or gani (8-gtas-¢-mathavybéresll)-diisobuiyhs, e1dinfetityi-215)9, 1dnietrhoxwat. 4rdigxz 8, 1dglirgacis|aNa HCO3

over NGSBIatEeh PRl BB R i R ST Chced
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1.61(m2W174t0184(m1H);227 dt, J = 11.3 and 142 Hz, 1 H);
2.3% t 802 solufion, RHrged with SpoqR A taomIPPYNChIEXK dd (156 maH)7 82l inoanhydmusm 2
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H2251 H. LCVMS (A2): ES mz = 825 [M+ H: mz = 413 [M + 2H 2+ (base
peak) ; exhmpke $€32 BM-oxdﬂyrrohEinﬂ - 80.002- (22{5{'{23@1@)-3 ((83-1-{fE)-(3S,10R,16S)-10-

5- Di oxQpyrrorli
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met hOXSth;aawia]dee4ambmt-w}leu@lﬁxdamm}bbyiylaxs&aﬂaohaidnﬁhomwy)bxm@namxﬁ, 11-di a
zacycl on_% EPEC 13 en 16- yftet hypoxi ranyl ] benzyl } pi perazin-1-yl)acetate
Exarrpl MeaHt ai ned by activating the acid 41 according to the

met hod descri bed mSO Exanpl e 18. WO 2011/4 10529(2)PCT/ FR2010/ 050986
N
' kl

R E Joy l\@i

Compound 58:; 4-Nitrophenyl 4-((28,38)-3-{(S)-1-[(E)-(3S,10R,165)-10-(3-Chloro-4-
methoxybenzyl)-3-isobutyl-6,6-dimethyl-2,5,9,12-tetraoxo-1,4-dioxa-8,11-diazacyclohexadec-13-

30

en-16-yljethyl}oxiranyl)benzyl carbonate



cycl ohexadec- 13- en-16-yl | et hyl ) oxi r anyl penzyl am no} et hoxy) et hoxyl et hoxy}eth
OXy) - WORMAM1Es20AN0  Cl Conpegmd 42: Ally! PCT/FR2010/050986
3-(2-1242-(2-ted-but oxycar bonyl am noet hoxy) et hoxy] et hoxy} et hoxy) -
5propanoate. 42 To a sol ution of

Boc- 15- am no-4, 7, 10, 13-t et r aoxapent adeeggoi ¢ acid (50 ng, 137 pnol) in 1.25

m of DCM are successwely added EDCI rochl ori e (164.2 pnol), DVAP
(13.7 pnol) and I (164.2 p 0|s stirred at RT
for 16 hours & \gap d o 10 ldUCt IS
purified by chrog;rat i ca gel, o el.u DEE Oto 95/ 5
DCM net hanol mi xt ur el _Cofrj (b'und 42 i s obt ai ne tbr m of a coI our | ess
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To a s tw@dwwp@@m@wﬁz tfé giye sompungd 38 5 tbﬂiﬂfm qfﬁ\@ltﬂﬁm@f(%imx&fﬁfé) are
added fia Qg oride in di oxane.
Stirri ggglﬁsh%%tsﬁﬁg?gh% QH]O\?@%?Q%N aﬁ@d’ﬂ We%ctfg?\ﬁﬂledl umis then
evaporated to dryness to give conpound 43 in the formof a col ourl ess 0|I
|(_|)31'lo Myco aunw t%§45 V?) az{é-tidﬁ [@é@% M(IFS) 1Q&{§Q3§GhR 13853% f.BtChichozt @et%oﬂz
H) 3. Ben H-B |§pbuty56§fd}r&ethyir2 91%@@0){6:51:&51[0)(% g1ﬁila§awloh§xqq)ac 1;1 o5 6( }d J -
1.6 andthﬁi)di(lrbliyl]bénzbdbxycé:b%ﬂ;y]étﬂﬂo}e&oxy)éthﬁxﬁétﬁbxﬂbﬂ@xmropéndﬂl’c aci®- 30 (qd, J =
1.6 and 17.3 Hz, 1 H) (de 5.4 and 10.5 and 17.3 Hz, 1 H); 7.91
(broad 3 H. LCIVS(AZ) - ESmz =306 [M+ Hr; R—042 m n.
Conpourfd)44: Alby!

ro- -rret hoxy30be

xadec- 13- en-xl6
yl }et hyl ) oxi ranyl ] benzyl am no} et hoxy) et hoxy] et hoxy} et hoxy) pr opanoat e WO
2011/ 006 G5284iPCTHURRR0MDY 5115@98:6 compolmd 58983 utd, 6.6 ymallje antydréuscaagbmjtrilef
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(39.9 pmol ) and TEA (53.2 pmo!) After stlrrlng for 4 hours at RT, the mixture is diluted in 10 ml
of EtOAc. The organic phase is washed with 10 ml of water containing 250 i of 0.1N HCI (pH=4).

242-1 23( 2- 2R, 3R} - 3S, 10R, 16S 0
Elzyl] [3 ”(Tl’éob y%/\g'kjéﬁyl_& 5*[(‘2'1’(2/\P’\t’?a05to ?L‘g’%f Oié@??/\l @cycl ohe

The aqueous phase is extracted with 10 ml of EtOAc (2x); the organic phases are combined,
washed with 10 ml of water and then with 10 ml of saturated NaCl solution, dried over MgSQ,,

20  filtered and evaporated to dryness to give compound 59 in the form of a very pale yeliow solid
(18.5 mg, 70%). LCMS (A3): ES m/z = 990 [M + H]"; m/z = 988 [M - HT"; tg = 1.32 min.

Example 18: 2,5-Dioxopyrrolidin-1-yl 3-(2-{2-[2-(2-{4-[(2S,3S)-3-((S)}-1{(E)-(3S,10R,16S5)-10-[3-
chloro-4-methoxybenzyl]-3-isobutyl-6,6-dimethyl-2,5,9,12-tetraoxo-1,4-dioxa-8,11-diazacyclo-

25  hexadec-13-en-16-yi}ethyl)oxiranyl|benzyloxycarbonylamino}ethoxy)ethoxylethoxy}ethoxy)-
propanoate '

UI)\\O
pr g f ﬁmr@ P v@}“ﬁ%:;\@(

To a solution, purged with argon, of compound 59 (18.5 mg, 18.6 ymol) in THF (1.5 ml} are
successively added DIPEA (55.8 pmol) and N,N'-disuccinimidyl carbonate (37.2 umol). After



(88.4 pnol). Stirring is continued at 40C for 24 hours. Sone starting
conpouglo20igdmioss: 5 22.2 pl of TEA10159 prol) and 30. 2c@rRi016080u¢nd 43
(88.4 pnol) are added to the mixture and stirring is continued at 40C for a
further 48 hours. 2 m of water are added to the m xture, which is then

ext r acstingvfdrt 9Zholrsrdt RIT tHet Qikwre Bhdiiuied gam® ol phEiSdés, washed ovithi 1eal, of waetdre d

i th . d d
Sol it ; (eS S LR 15 6 sl (i Sl JibcPRIMIAISEE, AECOHBBINPE| ¢
under datigeedhprausienreduct isepusifiediey r:l@ramatogrwby @@I gitica oel, plufing Wit ashp0/00to
chr Onab%b@iébﬁéné’/@t@td rh&ﬁ‘lreﬂ@dntalr% ﬁo%%owrogaan& ﬂr@%@a&?sﬁﬁs QE?XIn'&HWﬁH@O'

m xture. Corrp i S obtaine white sol (6
27(%5 oI W@@@OW OSDNEc& 48) :H YMRASPeMHG, PMSOIdeM Flo ‘}33814)“ 1HHEEd,
6. Hz (d,3 7.1 He, 3 21);(1502 @, $H); 111528(aH); 1 4D to 115648, 1 1)11.60{0m 62 ()2 HYE 1&é(m 1

A oi? I ERY 2335%29142 g, By @%&%?&ﬁ@ ’f?&@?a (ﬂwﬁl—i@g?’aé 5{%%%33 o

14 H); 2&0@3 A H); 2914, 6=5.0Hz, 22H)H 9817207 gn, RHEP 14 14 J3 BA HES2 HB 3197;t0 3.586

br oad , 14, 25 a5 3 n . . : dm J =
50 Hz,tﬁaf'ahy?‘*as%%( #5370 12 e 8 %H 378, g e Jall 4o i, 49T
5 Jloanéi 81and28.pznd 11R)Hz, 3. H)94 0bikg 5954m10 H); 421 (m. H): 5BRE, (dM5.4Hz, 1R)2 Hz,
d, 1 J
3 9 4%9((:!&@ by défgan% A4 PR 15?4 %zH?H) 76‘@ . §~9é3%(-@ 1 1—1}"914@?@97 rﬁgng)J
2.0 a &4@(8 4—12801‘|ZH)H 7—0243(%) EEIHJZ ?0874M(4d'|] Jﬂfi—80§59’é Hp; F®"1¢92®1(d J
:20Hz 1 H:; 7.33 (d, J:2083Hz 2H) 8.35 (d, J=8.2 H, 1 H.
LCVMS (A2): ES mz = 986 [M + 2F1] 24 base eak mz =
984 [M%EM#@-D*%MW["M“—WF (Hflldi@mR)tS*»a({%) HBk{3S: 1RR165)-48- h'o"‘ExarrpI e
14152, Z=rhbhsybe: g |-BG4obulyl ¥ 6-dimet %:25912-tetraoxo -1,4-dioxa-8,11-diazacyclohexa-

Ezﬁl f)rzg%&gﬁé{ﬁqw ﬁ%‘gﬁﬁ’%ﬁ{'}y 41268 103['41&'?8‘5%'%’4”5& 12-t et raoxo- 1, 4- di oxa

-8, 11-di azacycl o-
25hexadec- 13- en- 16- be tﬁy oxmﬁan Iethoxy)ethoxy]ethoxy}ethox
y) pr opanoat e Exanpl mlng conpound 44
according to the nethod descrlbed for co Q%%Qa % E)?by activating the

or

aci d obtai ned according to the nethod de¢s anpl e 18. Exanpl e 15:
2,5-Di oxopyrrolidin-1-y1

E; ﬁl g ngZDOﬁﬁ_béénd (6DR, (EIRX?:SSMF&GS(I)) BUE)-1C[RIR, IRR:- Mﬁ@ldohﬁhfti@lphenyl%og![re;ngt]ethyl} 1% 4 oxa
B e L R R R AR R R T ey

)eﬂﬂoxﬂ]@ hofejponeet hoxy) propanoat e  Conpound 45:

342-(2-{242-(tert-But pxycarbonyl net hyl am no) et ho et hoxy} et hoxy) et hoxyj pro
panoi ¢ acid ?Stﬁwé/&f%omml) of ,\VQ/M\/\/Y

Boc- 15- am no+ ¢tet it adecanei ¥ £ Chn din 14 nm of
anhydrous THF and th % themcooled to O ,b,u add| tion,

by spatul a, of 85! g 35 mmlo) of sodi urft hy i g Si%ri n

continued for 10 mnutes at 0C, and then 150.6 1(2 419 mol) of rret hyl

i odi de Tareesoidigedpusgedodth argen, pb@ﬁ)@géﬁw amioy Ofawqrmneldd fldn Penl @f anhydraRs Thifrd

stirri rage hadé‘ooﬂégfﬂp?éofpﬂ{ol)%fh@bﬁ ]}/Ipﬁoéﬁwo@fadlé"aﬁ% nﬁa&@reﬁg%%#e& Qt IRYe gy 6t ur e,
the pH whi hen aci d %ﬁg ddition of acid to obtain

pH, - - 4 m'mttefi §“%¥PP§€P*§€| t%’t@r fSUPwdrﬁV tiep PAJS- &Hhé%)rlg%m] ef [BBRldsadring is
conbi nedntinvas hat mF t for 165 mho@k, saiwrr@h@iénNa@I |n§d?ﬂlplk§tb0r25%ﬂﬁ QHzcemnayeéf

componfiPesrespisFEdicard bR TR Ao BB et 8B SRR meaniisd g 1

NVR ( 466utyHSpmBENBES ompoud8 1( mansts.92i 4820 imol)] o=difheéhyighoshotdzlde2ari0

( br oad 1§ 0 @(@ pnﬁvi)ﬁ? Dﬁaijzaré fa?%r Oac](;gﬂrnr?g ly)lgﬁntﬁl'_'ﬁjé? ?Q?S’% 'E‘LQ rﬁ?cﬁlon rQl!thTSe? MGE

Na] miszhydrcﬂﬁ‘z&d [bladdityn ofd ml of @@6r drabie tipmadxirattBd with DB (ﬁxﬁ mlCqlhp @ugeshicd 6.

A bY!  ghosss are pombing, wsshed i seraled Noc solln (6m0) ond i over NESs Aoy

pr opandtierng2@né 6¢antediatife andepl educed qireS4@, nifje( mrwJIESpmthtt) isofpucifiepoynd 45

epct Dot SEE o’ 209/ P SO (ewfrndly (e POl

Stirring is continued for 15 hours at RT and the m xture is then
concentrated to dryness. The crude product obtained is purified by
chromat ography on silica gel, 25 eluting wwth a 100/0 to 90/10

DCM net hanol mi xture. Conpound 46 is obtained in the formof a col ourless
oil (337 ng; 56% . 1H NWR (400 MHz, DMb0O-d6): 1.38 (s, 9 H; 2.57 (t, J =
6.1 Hz, 2 H); 2.80 (broad s, 3 H; 3.22 to 3.33 (partially masked m 2 H);




(16.04 mol ) of TEA. Stirring is continued for 3 hours at RT and the

m xt ur gy Sot1iwAooncentrated to drynggs under reduced ppegatitzi10/65@s6r ude
product is purified by SPE filtration on an SCX 5 cartridge (Varian)

condi ti oned and washed wi th net hanol, and then el ut ed with a 0.5 N solution
of aquéompowuninginis @biaimedrt tha ham of@ompmﬂmﬂd(%mga 7éb4) AiHNR (BOG Melzf DMSOef a

Sona 1 PR R R (q S AR SR 0 o SRSy S84 B3 74001
3. 65 (s, 33")—1 60 i H); 2.49)t0 1433563 2 bhohee am, UH): 2827 Ami H)2.6§to %742071 (Difpad d,
J = 10995308 (Hg3 H’? 3?@5 t(a%ra‘%a(‘fiar@lauyjmaskéanz 1*#?) 138 811d 5 1‘5 98> (J/LU =11 b4z, 4 CVB

(248242@414?@((9@ J= 36and8[)and115Hz 1H) 446(s 2H) 4é5°(dd J= %86and96sz 1 H);
R 3R) - 346$add1J{=(ESaﬁc3§7Jaa811@S)z 104535sbl@u0—4+5raﬁd1¢5<ymnz 16.48 {dw@bytyl- 6, 6

1) ot hHERRT AP A P b SRk Tk ARG 8 ?ggﬁﬁ%ﬁdﬁ]ﬁ% 15

To a syl =6 apdie gett, WH)HY. 28 @on = MHzomapurmd @ xﬂesnﬂga 255 73pal)=88 5 ni

of anhydr o] 4 I 279
oot ) i 85808 B < stun A AS B SRSy =2 B A e e MU ¥ doc £ or
151(houres [Mo— M + Etoymtaaseweekagdedsmnthe mxture which is then extracted
with 4x5 m of EtOAc. The organi c phases are conbi ned, washed with 20
saturated NaHCO3 solution (5 m) and with saturated NaCl solution (5 nl)

and dr Cenhpower M1504(1- A& 3RHI-{BF1-{{6)-@Ed Oadlrﬁsemm—ifia@hln@-ﬁmdmoxybedmpasl

Gl 7 caraydiice GRS BB 0 Bbet? 1 B orap B RAEP I IRV EVAARRL 00 o 4

i s obt exirgedltienzylh - @rantriafol-4-ybloutenmid acid solid (45.3 ng; 80% . 1H NI\/R (500

MHz, DMBO-d6): 0.76 (d, J = 5.9 Hz, 3oH); 0.78(d, J = 5.9 Hz 3H) 1.00
(s, 3 H: 1. OWW 3 WHO%WVELOZQN 1 H: 1.50
t0161(m 2 m @.15 (s WSZU J =6.4
Hz, H) 2.56 g%ﬂk =I); 2.§3 to 225%7%1 2.94 to 3.06
n13513 325t03 I‘Htla|| masked rn"lH) ; 349to

5L (m 12 H): 3.52 (t, 3.63 (1, J =6.4 .81
(s, 3Wo3 98'??‘?1“%‘"”3@@9““1“%“ CﬁmESU in 590H of wetan g agd%j %ﬁ@f”tlc’l“l‘f Hz 1

ED 1 14( gg rhdp 16TR8l pfhol) bf S-Hexfhotdzaci@ irH500 Al 8f1T+(|rdd122:|Ji 1182 fman &f Aqbedds, 0.1MH) ;

H: 5. %pea‘%llllf:ajél' 'galit%%garaiﬂ%? @nsd%r%ébgt al_%lleo?j's |QDZEA godi.ﬁla %g@rrfi%gm%%%r?z’
5. 90( mhed adied. Gtidrihg(isl dohiinded=foB 2 Foarsdat R Shaunikidrs ihydrolyzedHy: adafn@& r(mk}f J
3'2?0 Tzw?t}er %célos?t?%ﬁ?exgragte% wgh ﬁ%)AoZ@r_éi m%?@%%r’gar]ﬁc Epléseg afz?zqg%nq)d dl_bvashf;d %tﬁ (d, J .8

= 8 3 bhturadHNaCBs@BEion d3 ml) andB ddedHoyer IMEBO,. LAENB ifedRY : anBScamtantratid® Q8dd¢rM +

V\D 201%}%6%8@’58 A{,%E‘Fégé%g logg%%gunﬁ%g %@ cLMmatJaraphV%F\)?s?nc;']gel udi Bg stfé)t% mn.

Corrpouﬁ@lleg NCM/frtHapol( Rixiude g RReBRICOBWOYE) 611 is( ¢tiindd3i8, the Rrm6®)a whssail or o- 4
-met ho o7y 1

benzyl} 3. Sobuty1- o b o net hy - > 5o 152 {8t aoo 1 401 ox a8, 11 di azacycl o

heXadeH):180 & 3113),104(d J= 69Hz 3H);'1.11 (s, 3H); 1.29 (m, 1 H); 1.50 to 1.59 {m, 2 H); 1.76

yl } et hy 9 g, aaﬂug b@@m@yb@m r@m)ﬂz@wnetmny zemhms}t@t hgw)pnppm%@ aci d
19 ny &18 9 are di ssol ved hydr ous THF

and pufBeti t%‘?t%\?’&érﬁpafgap'ﬁtafw Brrb ) St (81%‘?}»918%’ n'e %rﬁé’ ngd‘ 1 dethe

m xtures= 3/\$lead118|05arﬁt1l1r5r|ezj 1f1) 4,96 (dd, UL 8.6 aditl 9THZ, Fiah) e dddaly J adids tah@®B.20f

fr |4§he R}é iﬁggﬁ%) p?ﬁ_h.ﬁé;(rg)l %Ifﬁi@&lﬂ 569 ﬁ dégg 4§t(g&rc\)’f s%z@pg iﬁgl ng
mad@r i ahd 1R0H=RIH)ST. Oﬁ)(mt JE=H5 HeatH); mer(ddIbﬂg@ranprﬁoti:HedlsH) TR (di xk €@ i s

[i1% et gl oBOREGNN! AOEML LS £5 \DoPRY LN R b @ iy AlarBiiuloys s and

I (o

©

treated wth 1

t et r akil$0t 12. Qﬁw@nmmﬂdsphi ke )-BKISI (A8) A éa = 83t H' Trh'i@ T M+ RE hakeol yzed
with 2 a S s hydr ogensul fate solution and extracted with
3x2 m pg%k %/I %#@kj Hﬁmﬁu gquﬁﬂ]ges are conbi ned, washed with saturated NaCl

solution (2 m) and dried over MgSOX. After 15 filtering and concentrating

unger [0 i Gl hy on
i i e i AR B RS o U
Conpound 49 |s obtal ned in the formof a colourless solid (5.4 ng; 30%. 1H
NIVR(500 MHz, DMSO-d6): 0.76 (t, J =5.9 Hz, 3 H; 0.78(t, J =5.9 Hz, 3
H; 1.00 (s, 3 H; 1.04 (d, J =6.8 Hz, 3 H; 1.12 (s, 3 H; 1.31 (m 1 H;
151t0162(m 2H) 1.80 (m 11-1); 2.15 (s, 3 H; 2.28 (m 1 H; 20
2.42 (t, J =6.4 Hz, 2 H; 2.52 (t, J =6.4H, 2H,; 2.64to02.73 (m 2
H; 2.94 to 3.04 (m 3 H; 3.25to 3.44 (partially masked m 3 H); 3.45 to



chl or o- 4- met hoxybenzy1} - 3-i sobutyl -6, 6-di net hyl -2,5, 9, 1242t raoxo- 1, 4- di oxa-

13, 11- sy@zecysgigdexadec- 13- en- 16- yDetiby! i oxi r anyl } benzy lppipet 54 bh/asdosg Oet hox
yl et hoxy} et hoxy)- propanoate 5 Conmpound 50:

3-(242- (2- Hydr oxyet hoxy) et hoxy] et hoxy} propanoi ¢ acid To a sol ution of
300 ny3{isob0B-&halinetfl-2t58, t 2Z-tetragio- 1 £ dioyalB dtydiakadyclbbexadeot deodéglaibgfe in 6

m  of %%M Jgpl) of TFA. Stirring is continued at RT
for 3 oupgﬁﬁgﬂpﬁgéﬁtgg}fb&i’ﬁggﬁ%emrat ed to dryness, taken up in a

m ni mum amoyaf of DCOM agd entr ai ned severdl times tol yene to give
conpound 50 in e“\;@?n%/?fﬁal el | ow oi wﬁéﬁh tative)
Compound 51: All yI 3-{242- (12- \&yet—hoxy) et hoxy et o%p&ooate 5051 15
To a solution of 240 ng (L. nﬁ‘DI)?of conpouhd 50 i °3 mi &f "DEM ar e

successi vel y added 248 ny (1 29 mol ) of EDCl, 13.2 %1 29 mol ) of DVAP

and 88TPR LIAPNATEI MY &8 el gf camRAGIET ImE0P ki PgDEY OISk el pigr 15
hous s aa@bdt hl% ;m T I& 4 hﬁﬂs&ﬁlf@ﬁe&t lﬁ”tﬁfeﬂ‘glsﬁﬂdlﬂio%léﬂfaﬁe UR dRkarfeC BIRR1Y is

pressure, i he cru roduct pur hr omat ogr aphy on silica gel
usi ng g1 @P%Fﬂr 39 roigyt ?St'@'egﬁ’f‘tfﬁ" %@W’ﬁ“‘é’tﬂﬁéﬁﬁ’d{” dRf sedured pr athPyied oy
obt ai netatich dmhelicagjeeRitin@wiliVa 8L DMTNMARB200I mifktlifd Cﬁﬁﬂ'spoﬁﬁlc%z is bbtalNeR i theO |VHZ,

DIVISO 4
5 gy & e Syt o, 3%y Fr gl bo i abibuty B2 2 6%3 1% 675,
5 20 ((th )64 HA)35)H2.99 (s, BH): 506, (Jon$.8 Hz=3 HE, #1Hes, 3 H)H).28 Gn90H: rmSOltoH)
T8O Dpg 2 b5y L7 Wl 1.8 (m. 2y 208 (1 Y 2380 A= T8 1 2HL 262 44 =6
250ar bbeyZ Hi: &.6f00 2. 72dmuBiHire- 9% edl. @m. @ G328 10 938 (pgrialtbmagiediny, 1olﬂ) ééﬁpound

Slin & 38 Hﬁsgi (@@M)as“@g@ugcq%ﬁm/qlm @@@lmdlﬁsn%%?samw A% ﬂﬁaﬁ@@d 30. 4
p1(393 ontinu hour .

O i 3.8 a0l O e L1 B e 15 AP LT NE. 3070 B o BRTo hon
t aken i, U 95 Bhd 0.2 8eet RRistasi (héd, 12494 BAd 31.48hd 1BRIHZ, oH); TS @nsi A¥Hry

e xture is
arﬁﬁ"%ﬁ&dﬁEa“zr@?#fﬁégﬁgu?y?fzziéé Papdaat et 2 AW {90 dure 1 <
cogg;agw)azt:eg sta)mtwgne(ssLHM JaUd) J £ e iy 1anmmsw)aﬁl&ymm¢ ?OI[MG@I;HQW,Z 33| ng
a t t ha is obtained in
The 1 arRsP W caNbuPrEsSeR Tt ﬂﬁo@ Eéw?f 530'38%@ RS 1. 30
(s, 9 Witnn33 (m 4 H; 2.46 (t, J = 5.9 Hz, 2.57 (t, J = 62Hz,2
H,; 3.28 (partially masked m 4 H); 345t0353(m 10 H; 3.64 (t, J =
6.2 Hz, 2 H; 455 (m 2 H); 520 (dm J =10.5 Hz, 1 H; 530 (dm J =
1722 HExarhplk)) 19:5 2$aDipxapyriolidin-1-BCoH{¥el@RI3BB3-((B)-(E){(3S,10R,16S)-10-[3-chloro-4-

g ( 258 F RO el 0 L PR PERDREE R el iRl 19, Ty )
of TFAe"SﬁtYi}ﬁhM'Q?)qr%"Ydibﬁ?ftZMhﬂl@d 4 ez uenggte RT. The mixture is
concentrated to dryness, taken up in 1ni mum anmount of DCM and entrai ned

several times with tol The 10 crpee Hproduct rified by SPE
fiItratiB%%nmdgﬁm@g@(Varlaﬁ)% |t~gmﬁ§@a\washp@i Wi th
net hanol and te tw t oN sol uti ore @ cn
met hanol . Conpqund 53 theé for mEglj a co/lg%es w@%ﬂ ny,
55%) . 1HN|VR(400M—|z 2.%58 (t, J = 10 t 336

(broad_m 6 H); to 78( artiaII masked m '
5.20 (dm?3 golutiopg PB@P& witky 61590" QPé%)A(’WT{% moi) & Gmn?undl jn 1@ r@'o"fz%h”: TGH)
9. 09 (lbucvadsivaly adddd.8.4 pl (48.1 pmol) of DIPEA and 8.21 mg (32.04 pmol) of N N'-disuccinimidyl

carbonate. Stirring is continued at RT for 26 hours. The mixture is hydrolyzed by addition of 2 mi
of water and is then extracted with 2x2 ml of EtOAc. The organic phases are combined and dried
over MgSOs. After filtering and concentrating under reduced pressure, the crude product is
purified by filtration on silica gel, eluting with a 98/2 DCM/methanol mixture. Thé product obtained
30  contains 0.15 mol of NHS. It is taken up in 2 ml of DCM and washed with water (2x3 ml) and then
dried over MgS0,. After filtering and concentrating to dryness, compound Ex. 19 is obtained in
the form of a white solid (12.56 mg, 84%). 'H NMR (500 MHz, DMSO-ds): 0.73 (d, J = 6.3 Hz, 3



15 Conpound 54: Ally!

(2- (249 301(0BRAR) - 3-[ (S) - 1- ((E) - (3%04.0R, 16S) - 10- { 3- chrormFRRoMOEWEY benzy 1
}-3-isobutyl -6, 6-di nethyl-2,5,9, 12-tetraoxo-1, 4-di oxa-8, 11- di azacycl ohexade
c-13-en-16-

ypet hy g 5edyd ?lﬁ@riﬁyl&d-ﬂ)péﬂ&ﬁ i3-H); .04 éd, H@(@Bé'ch@)W)‘et h@x?Wrb%Maﬁ te);
2000mpougeh o fY: M 199 174 195 @R 5309*@ i, 2 rpu,@% (thu 192,80 A9 (fib Or O

group of derivative ani ne dg escrl bed
for thE):prEdRradisoh FBffz %tﬁ?p’o%@n 30 é@ﬁﬁmm%ilywske m, 1 H) 381 (s 3 H); 3.89
( 2- { 248, (1414 AR BRY), 4356, VE £ 1 Bhd 633ndAR5IESN +H04.68 (ddn) erams dnd@b rexybenzyl

sohut % 5%ty 2ng, 583 @0 B3 Bz Wbk (8 &Ml B0l Y FiTh 3 13- bhgxhdec- 13

- en- 16HYyI6)48t (Hytd,IJ-= 3.8 and 11.3 and 15.1 Hz, 1 H) 705 (d, J=85Hz, 1H) 7.17 (dd, J = 2.2 and
250xi r era r 0
Conél)uﬁg%??ﬁg;y%g d@b a?hé;%]da%/@@%’gf 'ﬁﬁ ')ﬁ%l %pﬁ% )_ﬁeg%ﬂ]bh%) %geo?mound
41. ); SBG&fple 4.6:Hz2 1 54)DLOMB AN 03 d1!m B3§IM + H["; m/z = 467 {M + 2H]** base

2- 242 4-1(2 E)-(3 1 165) - 10- { 3-
gOCI(‘H oP & két ﬁﬁ?@) %z&@%& b(é"%%é?ékl § g a r?e% hyl - { ,5,9,12-tetraoxo-1,4-dio
xal®, 11- di azacycl o-
hexadeg: Nad.6 I t hox
or opancpHeEeat 2S bt IA0Y 2REaAYS RLAT R IR SIS R Ak 03
f or EXM @hlggM-methoxybenzyl) -3-isobutyl-6, 6-d:methyl-2 5,9,12-tetraoxo-1,4-dioxa-8,11-

EX | S)-1
SR A RIS AT (9

rret hyletbosylgfhfzy Piprepanagte oxa- 8, 11 d

| azacycl ohexadec- 13- en- 16- yf | et hyl ) oxi ranyl penzyl } pi perazin-1-y1)-1,1- di
nmet hy1- 4- oxob lgul fanyl i acet yl am no} et hoxy) et hoxy] et hoxy} et hoxy) pr opanoat
e 00 ner°66; 2 5-Di oxopyrrolidin-1-y1

3-(2-(242-(2-(2- ronnacet%/’l\aﬁi,qo} et hoxy) et hoxyl et hoxy}- 10et hoxy) pr opanoat e
To a solution of 3-(2-{212-(2-arimogt hayy) et hoxy)prop| oni c
acid (671 ng, 2.53 nmol) in DCM (10 i) Al d@dasoih,\ut
2, 5-di oxopyrrolidin-1-yl bronmpacetate (2.53 n 4% of DCM
Stirring is continued for 15 mnutes at RT and en~added

15

Compound 63: 2-{2-[2-(2-Prop-2-ynyloxyethoxy)ethoxy]ethoxylethanol

. o o
HO™ O™ g O™~y A e g A N

To a solution, purged with argon and cooled to 0°C, of 1 g (5.15 mmol) of tetraethylene glycol in
25 ml of anhydrous THF are added 144 mg (3.60 mmol) of NaH as a 60% dispersion in a mineral

20 oil. Stirring is continued for 30 minutes at 0°C, and 194 pl (2.58 mmol) of propargyl bromide are
then added. Stirring is continued at RT for 15 hours. The mixture is concentrated under reduced
pressure and the crude product is then purified by chromatography on silica gel, using a 98/2 to
90/10 DCM/methanol mixture as eluent. Compound 63 is obtained in the form of a colourless oil
(789 mg, 65%). 'H NMR (400 MHz, DMSO-dg): 3.40 (t, J = 2.4 Hz, 1 H); 3.42 {t, J = 5.5 Hz, 2 H);

25 3.48(q,J=55Hz,2H); 3.511t03.58 (m, 12 H); 4.14 (d, J = 2.4 Hz, 2 H}; 4.53 (t, J = 5.5 Hz, 1
H). LCMS (A2) : ES m/z = 233 [M + HJ'; tr = 0.38 min.

Compound 64: tert-Butyl 3-(2-{2-[2-(2-prop-2-ynyloxyethoxy)ethoxylethoxy}ethoxy)propanoate

HO/\/O\/\O/\\/D\/\O/\ )v JI\/\O/\/O\/\O/\/ \/\O/\
-] -2
30 To a solution, purged with argon, of 790 mg (3.40 mmol) of compound 63 in 8.8 ml of anhydrous
THF are added 4.4 mg (120 umol) of sodium. The mixture is heated at 40°C for 2 hours to fully

dissclve it; after cooling fo RT, 740 pl (5.09 mmol) of fert-butyl acrylate are added to the mixture.



15 to the m xture. After reaction for 4 hours, the mxture is filtered

t hr ougkv@ 281 1d0805f unnel and the filtrnase i s then evapor @cadgrridosassdgki ed by
chromat ography on silica gel, eluting with a 99/1 to 94/6 DCM net hanol

m xture. The oil obtained (800 ng) is again purified by chromatography on a
cyano- §tigihg éel caitinbedh fagello, haekuel R andt the anigi9relis DGV nertchairiéd nder ueéuced

Conpou t r
T N AT A G i TR S
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Con% 3&1—;2 1 H); 346t0362(m 16H) 359(t J—62Hz 2H) 4, 4(d J—24Hz 2H) " oms
Eg (13@11;983116/§)=3b@m3r@rrln9f9363 met-hexyhenzylhnd- i sobutyl- 6, 6-di met hyl - 16- [
25(( 2R, 3R) - 3- { 444- (4- met hy1- 4- met hyl di sul f anyl pent anoyl ) pi per azi n- 1- yl net hy
| 1 phengbinpxinidas/: 13)(2 -{2-[2-(2-prop- 2—ynyloxyethoxy)ethoxy]ethoxy}ethoxy)propanorc acid
et hyll-1, 4-di 11 drazacyclohexadec 13p5e , 5,9, 12 tetraone
yl pent an- 1- on%I peblbaori de 6 _(33.pml) I&U&' cpu\d at 40C for
24 hours and e mxturesis then diTut ed |n Et QAc @10 m). The organrc

e, 8 el el s 65 riviing hout b aRakAEALH (B5UGRHS) HRRACH

so ution th sat urated agueous solu A ter

dryi ng”t!?&ﬁ‘é'ﬁ 'WﬁH@ﬁ B8R & Fourst @R hgnd {hes C@BFWﬁteﬁ‘ tardé/né%ﬁd@&tl&d"cﬁ fmrumum

r ﬁducetamlanﬁ%r WM afd Irﬁt%rr%@%@eréletﬁﬁés' With ﬂarLeHéthgom uﬁWB‘g E)é/ (?ﬂalﬂéﬁ in th? l;lorm |
cnronm | Ca (0] ano

it or 68 poteeRop g aaE; o B0 1 Rt Pl ali BoRech 2 400 4 B2 Rt 0 heon
10) Rﬂ—:QOHﬁ 1 A3 MER Gé@@nM&H) @lmca d6&)6.4 Bz, 75H); 4048, (=12.46izH H); ﬂ?ﬂtgg? 31
315 : §33(fverv Bresg i 1 rgos iy 5 ?%ﬂirr%m iy 350 1 e A i 5 g
(s, 2.64 -2.74 (m 2 H; 2.95- 3.05 (m 2 H ;324-10334(rn6

;)DB ﬁ’d%ég—%%"' ‘°"'5Piyfrirﬁd' hFahe {"O’I‘g‘]‘*é RS P EF R gh Toda15

;  Bhie-4-uhethgxybenzyl)2B-isuhutyi-618ydimethgis?.§.8d48;tettaoxo-13-dipxaidl ’Bdla&CSdHZ 1 H)
7 05
( qexad&&-@eﬁ 1%|7yi ethyi?xrr?rﬁ{'[}ﬂe?nz&giq’Z &%lazn?—aﬂd]m%thgg"}@thldé)eﬂox tr%% ( AI )

Es2@nr zethosszieromoatqr mz = 941 [M- H; tR = 4.03 mn. 15Note Conpound 7
may al so be prepared from G=@Ms (see Exanpl e 1) Compound Ex. 1:
(E)-(3S, 10R, 16S) - 10- ( 3- Chl or mipg;@lt hoxybenzyl) - 3-i sobut y1- 6, 6-di net hyl - 16-

ol e

K5)-1-((2 -(4-nerc WI pent anoyl ) pi perazin-1-yl met hyl ] ph
enyl } oxir
ethyl]-1, 4- dligk@jg& zacycl ohexadec- 13- e_r}e -fe ra e Cl

Conpound®7 ( 8. o7 pmol ) is drssolvedrnam tur \@f(zz
m)/water (1.8 and the m xture turns cloudy TCEP ( I'$ then
added and the mxture is stirred for 3 hours at R and h n d|Iuted by

addi ng Ekhiagle 2020y otdgicked fnen osrgpainds phase 66 acumdihgth the hiettdIdedcrtiedtforr e of

bt et RO AR R AR AER RO 1 B2 o AR IS Rt LY Of

25 sat Urar anic phase
filtering and evaporatrng of f the solvents under reduced pressure the

TLC
%Cﬁﬂucisf_gﬁﬁgrel 215)%Bid}%gyﬂr6h&|ﬁlﬁ 1 0% 1154%[%'*2‘31%)%“;@4 fﬁ-(%% 1§6R ! 698-{%( <
1 1. ghlorad-methpxybeneg)- wobyth V19,59, 124 poxpd A-dokg 8. 11-baac s G 1) :

1.27 - clelhexaddlect3idh-16lylfebhylbxipdnyifBendyljiéthfiarirolhethy)in2, 33né‘i)ol1 26 - 2.33
(m 3 gric 2.36 - 2. 456]5',5&11] 2"']%]e Zy)‘l‘9-759130 (r]n &@} ?)06 (m 3
H; 3. ta"°§e36(m1H);342—351(rn6H) 382(s 3H);389(sl
H; 4.22 - 4.29 (m o492(dd J=9.8 3.4H, 1H; 512 (dd, J =
10.8, 4.9 Hz, 1 H); d J =152 Hz 648(ddd J = 15.0, 11.4,
3.4Hz,1H);7.06(88 WJ—83 1.5 Hz, 1 H);
7.24 (d, J = 9.8 Hz, 1H) %OH)”N = 7.8 H, 1H).
LCVS (A2): ES mz = 897 M+H] mz = 8 = 0.97 nin. 35 WO
2011/ 00105299PCT/ FR2010/ 050986

(3-chl or o- 4- net hoxybenzyl) - 3-i sobutyl- 6, 6- dlnethyl 2,5,9,12-tetraoxo-1,4-di
oxa- 8, 11-di azacycl o-

hexadec- 13- en- 16-yl } et hyl ) oxi ranyl i benzyl | pi perazi n-1-y1)-1, 1-di met hyl - 4- ox
o- butyl sul fanyl]- acetyl am no}et hoxy) et hoxyl et hoxy} et hoxy) propanoate 0O

M5 Cla0 O ExI 5To a solution, purged with argon, of conpound Ex. 1 (15.6
ng, 17.8 pnol) in anhydrous acetonitrile (1.0 m) are successively added

DI PEA (19.12 pnol) and conpound 56 (19.12 pnol). Stirring is continued at



15 chromat ography on silica gel, eluting with a 99/1 to 90/10 DCM net hanol
m xt urewo Id@s/gotestuct Ex. 17 is obtainggl in the form of acegtsbesmssol i d
(9.2 my; 41%. 1H NWR (500 MHz, DMSO-c/5): 0.77 to 0.82 (m 6 H): 1.02 (s,
3 H: 1.06 (d J =6.9 Hz, 3 H: 1.13 (s, 3 H: 1.23 (s, 6 H: 1.26 to 1.35
(m 1 Epmpdung266: dE (364 0RMESR104{3-Chilost-tnethbxybenfyi 3-Rotifyi-6 B-di@ethgl- 16-88)- (m 1

D 5o EheRARg @?@f*’ﬂ) > ypeiing thetyfideModiaithengn bl difkate P 2.1 ¢
(s, 2 w)clohgx@@cﬂaeng é%%telwéonez H: 3.33 (m 1 H: 3 38 to 3.57 (m 18 H):
3.73 (t, J = 5.8 3.83 (s, 3 H: 3.89 (s 427(m1H)
4.93 (dd, J = .°Hz 1H: 513( =15 4 Hz, 1
H: 6.49 (des., o&am«ig @and 15. g Arate! 007Hh( |8 88H6Hi

. 7.15 to 7.37 - T = ,
T)H). LCIVtBO(AZ) -( wﬁl 1299 lEM+H] m 7%= 65/([.;@ + 910 1]244 mz = 1297

92 25 Exanple 18: 2 Iidin-1-

3 (52 {‘qug s(oﬂmf)ain l?rggj ygl)u 28 35 4(11119{ (6@)7 mr?g%xgoc%/@rn‘;pggéd JZ_IOQ 5 m?lof anhydrous
[ 3- Cg|@d:‘Letbr1§r|I§Eéﬂ@03%b@3l 3 Z¥iY] addted SABBIflY (276 ool SFEDIPED- 3nd,19.042- 16T 1Ren f 1, 4- di
oxa- . azaC one EC-
X ) B EReEBRS: T Besre el ad Cla i R Sme A RBRLR 230 30

Conpoured@is4- M further 485pl (279 pmol) of DIPEA and 13.9pl (167 pmol) of

ot noe g Pesdang iR adken Aer oo RE 2 gl SPadr?, B BSQeE gmeqwin

zalycl &imtpBEEAClBd then \&ﬁshy.d ith Byrhi}od xiateanThe) dapieayd phaae somdteted Wikh 3x5 mil

28.'5. pAoTOR, PR STE I BRa o camanes pgonel whn Sayraned s it (1900

46, 293% 8O0 tuiateddilay @blutfmh (10 méramddired SvEANY$O.. Sftat Dlteangjammeormehlmtmgn is

purged, I i T
4-ni t roﬂ%&%ﬂ%ﬁ%?gﬁ%@%rtﬁ%‘t@@dgﬁ&%@ Itsr‘?gjp éy%tﬁ‘@?&éggraﬁwr %’%gﬂ% % o ?s 30
m nut e88/afo p10 Ded/mpthengt @ixt@rew,scﬁluﬂnyi‘éwmﬁad aé !&ﬂ%ﬁjﬂemn?heﬁorrafof Bivde. The
or gani &l:ﬁ%@@@g %JEM@-F e sl 6460 Wﬁ-tzebl\@@det)ftﬁm(\m t8H 5%@(@3@5 N@?k .90 gigi on,
dried over I\/g ered ound 58 in
the {ofn R3PS0 DEViiho Gt (R e R 3 oty PR By

mz = 90§ 468 to HERA 2H)tE{92td308 i) B H);10Coanospd K91 H); 3.27 (d, J = 2.4 Hz, 2

beney 11 44y N e

hexade@idd&el%&@dﬂf}and 11.4 Hz, 1 H) 4.92 (dd, J = 3.5 and 8.7 Hz, 1 H); 5.11 {ddd, J = 1.5 and

et po W0 t eth anoi c
Y POX b AU IASL Al éésgam éaha‘gmét%hﬁmweém%lgj @@’%ﬁé@f’%gé&’ﬁg,ﬁ noi e

pm)l ) Ha blhyditddss add Unﬂthﬂ I7é171(5@ Y62 Qnda&féngtUbsYsZa/(éﬂyJ addednd 94

3-(2-(BLzr X t t 1 1)

and TE@%(1 I(I)ZY%@tg?)%wmf?)e-lr };t)?f((ylrfnb%%% e| @ E%%Jﬂr@sﬂéa)tt w I,%fzacf x?u?eglgls)

di | ut e/ ?13715)5W+ﬁH]2Etbe$e:peakh68m!garﬁ4§ [MrdHeniz= ek M dHwi IHGOAE; i = 891wat er

contai ping 250 pl of 0.1N 1-1Cl The aqueous phase is extracted with 10 m

of Et Oﬁc (2x); the organi c phases are conbi ned, washed with 10 m of water
ant® then with 10 m of saturated NaCl solution, dried over MySO4,

20f 1 | t@é@@@ﬂ@ﬁg@pp{gg‘muﬁmgryness to give corrpound 59 in the formof a
very pale yelTow solid (18.5 g, 70%. LCM5 (A3): ESmz = 990 [M+ H; mz

= 988 [M-tR = 1.32 nin. /\OJK/\/Br SN P

&7

2.86 mi (20 mmol) of ethyl 4-bromcbutancate and 2.6 g (40 mmol} of NalN; are dissolved in 30 mi
of a 2/1 acetone/water mixture. The mixture is refluxed for 7 hours. After cooling o RT and

30  concentrating under reduced pressure, the residue is taken up in 50 ml of water. The agueous
phase is extracted with 3x30 ml of DCM. The organic phases are combined, dried over MgSQ,,
fitered and concentrated under reduced pressure to give compound 67 in the form of a
colourless oil (3 g, 95%). *H NMR (400 MHz, chloroform-d): 1.27 (t, d = 7.2 Hz, 3 H); 1.92 (m, 2
H), 241 J=72Hz 2H);3.36(t,J=6.7Hz, 2H); 4.15(q, J=7.2 Hz, 2 H).

35



Exanmpl e 18: 2,5-Di oxopyrrolidin-1-yl

3- (2- { M3 267dodesA 2S, 35) - 3- ((5) - 1- { (EP7 (3S, 10R, 16S) - 10- [PET/FR2010/050986

chl or o- 4- met hoxybenzyl11- 3-i sobutyl1-6,6-d inmethyl-2,5,9, 12-tetraoxo-1, 4-d

i oxa- 8, 11-di azacycl o-

25hexafempddass: 1@\ddobdamipacid r anyl | benzyl oxycar bonyl am no} et hoxy) et hoxy] et
hoxy} et hoxy) - propanoate Sstigrring for 19 bhours at RT, the mxture is
diluted in 10 m of EtOAC,/wgéLheMth—LO water (twice) and then with
10 m of satur ated NaCl solutig@n, dried overssl\/gSO4 and evaporated to
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To a suspension of 22 ng (30.4 pnol) of conpound 60 in 500 pl of water is

added sygadutgoessof 6.8 ng (60.8 pnohdPs of 5- hexynoi ¢ acp¢TiFRIOOopdosef THF.
122 p1(12.2 pnol) of aqueous 0. 1M copper sulfate solution and 122 pl (24.3
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and 11 At 1 H: 4.89 (dd, J = 3.4 and 9.8 Hz, 1 H: 5.09 (ddd, J = 1.
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base peak m z 848 M- m z 894 + HCO2HI base peak; tR = 1.11
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met hoxybenzyl | - 3-i sobut 5 9, 12 tetraoxo- JQ\E:E 11-di a
zacycl ohexadec®13-

en 16- %*}ethyl)OX|ran Ilbenzyl} 1FL1 3-triazol -4- beutanoate o]

pledd| mey 6a obfinegey wﬂvqimarf@% Acid §@ apgorgingd (ifleamﬁfr?ep)dewﬂ%é rf‘aound
61 in Exdmpk19f THF are 25 successively added 8.4 pl(48.1 pnol) of D PEA
and 8.21 ng (32.04 pnol) of N, N -disuccinimdyl carbonate. Stirring is
continued at RT for 26 hours. The m xture is hydrolyzed by addition of 2 ni
of 3pat @xampik 225 then extracted with 2x2 ml of Et0Ac. The organic phases are
conbi ned and dried over MgSO4. After filtering and concentrating under
reduced pressure, the crude product is purified by filtration on silica
gel, eluting with a 98/2 DCM net hanol m xture. The product obtai ned 30
contains 0.15 nol of NHS. It is taken up in 2 m of DCM and washed with
water (2x3 ml) and then dried over My504. After filtering and concentrating
to dryness, conpound Ex. 19 is obtained in the formof a white solid (12.56
ng, 84% . 1H NWMR (500 MHz, DVMSO-d6): 0.73 (d, J = 6.3 Hz, 3



H; 0.75 (d, J = 6.6 Hz, 3 H; 1.00(s, 3 H; 1.04(d, J = 6.9 Hz, 3 H; 1.11
(s, 3 Wo2d1a0fes2 1 H); 1.49 to 1.604¢gm 2 H); 1.79 (nlpéTmmuoﬂwaﬁmQQUIn J
= 7.5 Hz, 2 H); 2.26 m 1H); 2.65 to 2.77 (m 6H) 2.81 (broad s, 4 H);
2.92t0305(m 3 H,; 3.34 partlally masked m ,381(s 3H) 3.89
(d, J = 1 9 Hz, 1 H): 4. 25 (ddd J = zvaigfgigfﬂ%%ﬁ$l . 4.90
(dd, J .6 a 5 J = n and 11 3 Hz, 1
H: 5. 54 (s %ﬁfjb/zvigégﬁ 51 o1 % (d d, J =3.8
and 11.3 and 15 7 oﬁ(d J L 8.5 FE g J =22 and
8.5 H, 7. 21 (dd, J agyand 9.6 Hr, 7, 58 (d = 2.2 H, 1
H: 7.31 (s "4 H: 7.95 (s K 8.33 (d, J =81 H, 1 LCVB (A2) . ES

Mz = 933 [M 7 bas = 977
ooor Congeltiazattendl for 168 e L FERE SE4057 wrgmiatd 1.
34242 1@4@4)104%4tﬂ9x&b@1§yl$&-)so®ut[y(6§@—dI]ne(tl(yEﬂ -4(d1@@ 8l BBJiazacyclohexadec-13-ene-

18 (3- 5 lgolerf}aJﬁ%t hoxybenzyl) - 3-i sobutyl-6, 6-di net hyl-2,5,9, 12-tetraoxo-1,4

di azacyclohexadec 13- ?1 16- ypet hyl i oxi ranyl bentyl -1 2 3-triazol-1-ylineth
oxy} et hoxy) - et hox t Doxy}ethoxy Elopano af of N o nd 63:
2-{242-(2-Prop-2-ynyl ox %9\;%] ylet Hoxyl et a a sol ution,
purged with argon &nd of 1 g (5. t traet hyl ene
glyxol in 25 m of anHlydrous THF are added 14 (3 60 mml) of NaH as a
60% di SReBERbIR 57138 My, rsemalpn%@ me;barecstacdommygtd Bl-smrtr.BUed of Oy MRBD.gReIt €S at

O ot 4o oS PR bl PR e JRE b e and °

pr essuami estted inea bath dé igercottiuedter, $olibived bp wdditiore df DYPA HTbpradlipgndaiey DBUSI | i ca

Obt ai g W, PR i BRI BT 3hy Sebhelooftugy o BIPAAE fair, ©
DVEBD- dthe:sof@tieris @gain goate@in hath ofica-jold @atep fqllowed by-adgiitioniaf a figthel) 74 @sal.of 8 ( g,
J = 5. Bpb& and éd)fmo? oﬁéBUOA%erﬁéacﬁuBﬁ fol=22 t'ré)urs 4 ébé[e(rﬁ 12 Houré af‘Ri"Zthe?n Hhre i4- 53

t, J =
(Conpouhwr@\!l-zedt‘é'm 5 BHh o |water anc? then extracted 3 times with DC The combmed orgamc

3- (2-{ gldes Zrd1d0Bd %varnmémemtwd/)aﬁ& fmpdrabmmmérereheeed) ﬂ@@ﬁ@@oméc@a% 30

To a sol ytion,  purge un 3in
88" m PR fy B e B sy S Poe BBk Miton HO TReSHxt ur o
i s1heabDet/aéthdtiCribaure 2Cdropuuad 50 i mﬂtduyecdmsme)nom of & rolaidirlees salidqb4 ng; 64%RT, 740

Cont nibPLEod s Mol el BRETD 5BV S L Mo oot P aBbhier © ' °

reduced, pr=e‘5$mze3 andl .ahe, 8 Hyde1Pspdi)f 1.48 tpueT {rh.etiHhy .88 et )pgHainy 1 on

| | d
oo i o HBEes (T Brd 68 4 2 A0 PN R 2o 28 16 358 oadfeTP 00
Moz, DVBEkeda), 1 H) 362((broad Sk Hy A 2B1(ddd, J 336 260 B.0:end 0.5 Mz, BHBALGLE, DHE 52, 4
Hz 1 & 59 J =

30 E‘bg (if} édvgﬁcz §%2F(mHé%rr?)(ddc§J 1(1tand 3 F7|]-an@ 4 41, 1@“&88‘&@1‘& =(‘P'4
3 79 hed 13 B0l HY G40 (ddd, J 3 o 14080155 {H) 705 (.4 =85 Hz, 1 H 25

3-(2- (G421 €2- zomm@Hywhpx%tt@@sy)(rﬂtm)éylsst(bqxzye}eHEozeA) lBMQFQ@QpiSOEH%qi 6465
10 To a _solution of are added (52.4
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concentjipt ed to dryness, taken up in a m ni num anmount of DCM and entrai ned

se¥ ral times with toluene. Conpound 65 is obtained in the formof a
urless oil (722 ng, 91% . 1H NWVR (400 MHz, DWMb046): 2.44 (t, J = 6.

4
Hz, 2 EpmpSurdd {E)-(3S,30R 165 FHB-{(L)-H)2S, 38)4@(4—@m&o&6th@|pher%ohbahyl&tr@ﬂ}(’tO— =
1
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Exarrpl 8,520t 2-2trgeri oxapyrrol i din-1-yl 34242-124241

41- (4-{(2R 3R)-34(9)-] (E) (10R, 16S) - 10- (3- ch
w ?y166d|neW°tetraoxo 1,4-d
cH 16- Bay M ¥)-1,2,3-triazol
R i

| or 0- 4- met hoxyben
i oxa-8, 11-di az
-1-y|ynethoxy}ethgxy) - 20 et Roxy) anple 20 may be
obt ai ned from conpou 60 *and 65 according to he ﬁethod déscribed for
conmpound 61, followed by activating the acid according to the nethod

descri bed for Exanple 19. 25Exanple 21: 2,5-Di oxopyrrolidin-1-yl
(441-[(4-{(2R 3R)-3-[(S)-1-((E)-(3S, 10R, 16S) - 1043-

chl or o- 4- net hoxybenzy1} - 3-i sobuty1-6, 6-di nethyl -2,5,9, 12-t et raoxo- 1, 4- di oxa
-8, 11-di azacycl ohexadec- 13- en- 16- ypet hyl i oxi ranyl } benzyl ) met hyl am noi net hyl
)-1,2,3-triazol-1-yl)- butanoate




Corrpouhd 66:
(E) - (33 9R 14eB)5210- (3- Chl or o- 4- met heyybenzy1) - 3- i sobut pgrhiifrode/0BjoRy 1- 16- [
(S)-

14( 2R, 3R) - 3- { 4- Ret hyl pr op- 2- ynyl am no) net hyl | phenyl } oxi ranyDet hyl ] -1, 4-di o
xa- 8, 1Coupauracy/c(28 ek HOS6- LBl ein elis@olBed inl2 mixuneard mesthasibb (lamiy/ehter (@2 mipur ged

th 7
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(167 phHeh)coptenkalgd LR IPSneH dydsanienéhe vméﬁlmls(th@n dakes uUpcntseitiraied 4Q@oler 15
hours. N§HC©§§él§ﬂ‘dn'd?ﬂ é%f?é‘&%&yﬁ‘@lmgs WRRBICE The CBM%B@Brgéﬁ.c%hQées(a?J drigile} Of

DI PEA and_ 1 of N-nethyl propargyl am ne are added. After
stitri NgSr '@&e%wr@naqntfa@é unfiwereﬁ%%fi Drassite. 14 i0eEnediate A2 s Abtaied £t 0Ac

and t hpnthavesiesd a\Motohnéssrﬂon@ f21vBd, @9%), agcraguLed & @bhnﬂ@rm # B8 FeIRG IRy, t h 3x5

m of 0AC o) hases_are conbi ned wi th saturated

NchoeﬁéM?df*gb%S n(%%%a[E(LdHﬁn 7 9B Wt Hgb 7%\,\?'@{*?&?2{111)% % S®d%dri ed
over My®A4. ﬁﬁter fllterlng and concentrating under reduced pressure, the
crude product is purified by chromatography on silica gel, using a 98/2 to
90110 DCM net hanol m xture as eluent. Conpound 66 is obtained in the form

of 1 Wibteolids mrmdc\(aarmmapqymmnaocry@wpmm 72100 MHz, DMSO-d6): 0.78 (m 6

H; 1.00 (s, 3H) 105(d J = Hz, 3 H); 1.12(s, 3 H;,.1.30 (m 1 H);
1.49 tq 2.285TM ™) ; 2.63 to
2. 6 (%) g :t?o 39@%%& iﬁ &m gﬁ%l 7 (d, J
= 3,333 partluz&f (1150 (s, 2-H);7-3.81 (s, 3
H)3.88(d,J:17Hz 4.25 (ddd, J—3'ﬂ ind 7.8 and 11.4 Hz, 1

H)
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2/ 1 gcet / m xt ure. ture is_refluxed Tor hour s.
Ator bt wEeE ORE o BB St iebRie dERHG: rteP L A fedor pea
r esi duwnhitessdliakZnmyip whish Elusel lméruwto&h in fﬁhﬁ%lmmg@t? pcbgse(As)s Eexﬁnzam:aef dl Wi t hd
3X 5ES_ conbi ne ried over MgSA4, filtere
an%sacgt%em] ﬁﬁ%a%@?&@f%@@eﬁ pfpe“s%é&@'fo gi ve conpound 67 in the form of
a colourless oil (3 g, 95%. 1H NWR (400 MHz, chloroformd): 1.27 (t, J =

7.2 tep 3 2 41 1s.7.2H, 2 H: 3.36 (t, J =6.7
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Corrpound 68: 4-Azi dobuta szo 6768 To a sol Utwg 9 mmol )
of co @/MY
porti g%ﬂjgrﬁ% 99.° N Zg(@qadte Th(:éig%t ﬁ

r

stirred DL 6 5 hour nd t hen éoncent fat ed under duced pressure
to about 28 m . Thé redidue is diluted with 25 '™ of®*water and extracted
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7.1 HzLCWISHAS): &S39/z(3 1108 4 6 HI'; Rz = 2119I) MEHI24/Z Br1d48l [vh+ MCEYH @drmsoand 69
(4-{1-BG8+it 2R 3R -3-[(9)-1-((E) - (3S, 10R, 16S) - 10- { 3- Chl or o- 4- et hoxybenzy1}

I sobutyl-6, 6-di rnethyl-2,5,9,12-tetraoxo- 1, 4-di oxa- 8, 11
-d$%zacyc|ohexadec 13-en- 1611) et hyl k
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To a solution of 24 ng (32 pnol) of compound 66 in 545 pl of THF are

succesgiyehp/ddoed 8.3 ny (13 prol) ef1conpound 68, 545ppiT/mi200808d9se 128 Pl
of an aqueous 0. 1M sol ution of copper sulfate and 128 pl of aqueous 0.2M

sodi um ascorbate solution. The m xture is stirred for 45 20 m nutes at RT

and then diluted w H\.ew -wat er. The aqueous phase 2axtr. ted W|th
3x2 m 0 s are
NaCl sof "ﬁ$2 ml ) aﬁ% i@%%@ Af ter flw
concentrat[ljﬁ under re ed pressure the cr die product i purlfled by
chr omat ogr & pﬁ‘&/ on diol-grafted silica gel, using a 98/2 to 90/ 10

DCM rrenhecnmlonrrwgmmca@wr@hmuen(s m@ormpmeql lﬁ9arlh?d|@b§ amed200uly he efddém tof a
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4 91 (dd 5 and 11 3

Hz, 1 P§'96~50|8'€re(1§@!id (§ r&e 18‘?9) chBM%(@Or%HZ PM%O dé 54I7F>f('b|8§0 1910925@“71%% 11. 3
and 15033653 J =17 th §H§>5| dzﬂts 3]H§18i55es H201): 4.3b% 1 ?2'(1nZ e(ld)d1 séém 2HZ 29(§Uj(n8 5 Hz,

XTI W DR A AN NP A
d, J =(partéallyimasiiedth; 1 H3; 496 (du ead Ay, TlHH)B 81L@l\/§ HAR)7 (B Az 27 G B + HI ;

2”42{1 ?éi (e 30590 15 penas 1S sy i S S %%%@@r%dn% Ko l§Benzy1)
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in 0.5 of DCM and 0.2 m of nethanol are added 4.7 pl1(9.3 pnol) of
trimet yIsinI di azonet hane. The m xture is stirred for 45 mnutes at RT and
then concentrated to dryness. The crude product is purified by

chromagegngphy on silica gel, using a 98/2 to 95/5 DCM net hanol m xture as
el uent. Conpound 10 70 is obtai ned in the formof a white solid (3.4 ng,
62% . 1H NM 500 %@j’i@.\ﬁ?‘(d, J = 6.6
Hz, 3 H)A ﬁ%ﬂz H)Efa%a% —6%6' NH)H 1017 (s ,52[ 1028 (m
1H);149t03(1(ng_2 Q@Lm&zH) 0°"(m 3 H;
2.26 (m 1 H); "31(tJ-70Hz ;262#6”*274(m2|—|) 2.93 to
3. 9 (@sbm%oh)u 7@(@%8t@9§p%8 %GQ@E&&I@Ad' i mfee dFlDdVI |(®5 é’r% O&F (@.1h, 3- 58
(s, 3 H; HSF& I_%FW I—% " 1 }ZE)ZD 15 4. 25
(ddd, 50"°W%d ?va egsive agdifioq pf §.N-yslisuqci "‘P}" Caib%”@ e(ﬁsm%%@iﬁ‘%“ IBFA 4. 01
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2.81 4H) 289t0308(m 5H 3.41 (partlallymaskedm 1 HY; 3.77 (d, J 20H2 1 H); 3.81

2513 en- 1 | ]oxira I ‘benz | am nol net hy -triazol-1-y1)b
e Aonte 36 %tse%z# ik Gy PO € S L hé 618 (G ! 5 o
accor dismg tnos €5.1E o1cH eeer(mrb@cdsfzqﬁ) Exanpbad 4 = 150@Hz, 1 H); 5.96 (t, J = 5.9

2011/ 0%1015%}%9‘{%? c'f'?%@’a?????%nd DR Pﬂ'j\'fgséc' -Gt % H); 7.16 o 7.36 (m,
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Conmpound 71:

(15) - (3WAAR 16¥15216- { (S) - 1- [ (2S, 33) - 34£4- Azi donet hyl phepdyerioiaagbdset hyl ) -
(3-chl or o- 4- net hoxybenzyl) - 3-i sobut yl - 6, 6-di met hyl - 1, 4- di oxa- 8, 11- di azacycl
ohexadéle- 183 @n@Z(d&' 98132Hz dth}aB.9é (BodCs, 10H). LOME (ARk EBoh/z5713(18 0V ] 5/z48
pnol , 1§§ nq qugl war R S., et al., J.Med. Chem 2003, 46,
2985- 300 ? di s§o| d Tn anhy fous THF (2 nml). The solution is purged

wi th argon and cool ed |n a bath of ice-cold water, followed by addition of
DPPA ( EdaipBRligs and then DBU (80 pnol). The mxture is allowed to warmto RT
and stirtring rs continued overnight. The next day, 10 the solution is again
cooled in a bath of ice-cold water, foIIW| on of a further 74
prmol of DPPA and | © 6.__Re i ansf oruh our.s at 0C and 2
hours at RT, the %mﬁ@e dowth 5 \‘:and t hen
extracted 3 tines®with T eoconbl ned orga |c as€s arfe dried over

Na2 X, filtered and evaporat Mnder reduced pressure The crude product

hen purified by chromatog rqﬁ on silica gel, eluting with a 100/0 to
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ﬁ)59112-ff§a‘e"§ 3 H: 148t0167(rn 3H); 188(rn 1 H: 245(m 1
H)263(rn1 2.71 dd J=115and140 1 H: 297 t03.08 (m 3

H) ; 336(part|all 382( 4.28 (ddd, J 3.6

and 8.0 and 11. 2 )™ 4.° ’(d“ ’ °37and95Hz
1H; 5.12 (ddd. Jﬁo— J')m A 114Hz o, = 1.4 and
15.2 Hz, 1 H); 649( 38and114an 5 9 705(d,J:
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25 Conpbe mdutm obtained is stirred overnight at RT and is then concentrated under reduced pressure.

()~ (3%nd RicB3d b tae i kbaRtetPAqudots! NANEBY BELAVA M Wkhe: Qs RTY WAt Y1 1 -
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at RT wade g@ﬂqrzﬁ@ceg%r annﬁlnwwxbermmzedmdnrmgm @.78TBel E%sr rqu% M 1tobenh

taken rri ;ﬁur ate ﬁ_ﬂztcjeo | ut1on and extracte tines wt
ORé 8 3prﬂa%é% (%\r3é")dr'13@dmov§‘r) BANRo e (m.£4 'ﬁ)t driddmard
_concenHr),aszownnerlm BeZ.68 t2. BS GhireH); Ziee tb BI0S (MES HRt335/Bartisllyirhakkea i, @i ned

Phneroiok o 2 st Big iy ek Tru bl <BeanglD badg s 1\
P24 §O\de, HEGBHridR 6-H3, 119); A (dddh) JGonpenan8.224d 11.3 Hz, 1 H); 5.79 (dd, J =

Frcha' ég;rrdoun ; H%w@a%wg%ya%nn@ar% ?506391%\/1@ rd%m %é% s 10, Prgionaac:

col . 1S di'sSso

acet on|7t1r7| @da J=21 ﬂﬁ)‘é ﬁﬁrﬂl?dﬂdrl)s7 BMe 728 B, @iH); 7.28(d. dweetl® by, ‘ald)i7t34dd ~b=F 88

sol uti pp @néfsozm@umd 81PHE 213HWE:M§QAQ) BE0h/z PERAR LA AR 6

2006/ 110 47 in acetonitrile ( . The mxturels stirre for 22 hours
at 2RT 742 %d%ﬁ"c'ﬂndrentor%tf@d under reduced pressure. The residue is taken
up in DCM and washed wi th saturated aqueous NaHCO3 sol ution and then dried
over Na2SO4, filtered and concentrated under reduced pressure. The crude

pr oducCompoundszs: erYalEd-RABAGTPARRASHIPIRPRYCI® A7 si | i ca gel , eluting with a
100/0 to 90/10 DCM net haNQoI mxture Corrpound 74 i s obtainegdyin the form of
a whit %j%@ﬁ;ﬂm m tep
LCVS (A5 q 1325 %Hm\@ﬂz ﬁﬁﬂ

Corpound ~75: Var™Gi% - PABAC—-a dgcrypfop CI n 72k,

Compound 77 (10 mg, 14.32 pmol) is dissolved in anhydrous DMF (0.1 ml}, followed by addition
30 of a solution of the intermediate 73 (11 mg, 14.35 uymol; prepared according to WO



N NH374N NH, Compound 74 (22 ng, 16.59 pnol) is dissolved in DM (3 m),

f ol | owsgglphy1126ido4y on of piperidine 251150 pl, 1.51 molpcahdibesedsst ur e
is stirred for 30 mnutes at RT. The m xture is concentrated under reduced
pressure; the residue is dissolved in a mninumanount of methanol and
preci pRoef/ed 47|6¢)m ®nivdure dCewepiovitie 715mi) sant HIMF (bt ai)n@ble imixtorads Slbren of 3a

whi t 1 1 [M-
H - Ite ﬁ8ur§c;3 theﬁé@ﬂaﬁ% &rﬁ%kr%oﬁg%d%@ssur% 09%)[{4\%]&%% %ef# @rT?&Jo [

aci d- Vglpro(rjafdg on glll%ﬁ%@ft@ﬁ%bﬁ)ﬂ@pfﬁ tqQO/W@CM:’methanol mixture. Compound 78

2011/ Og%ﬁéhll?% fEEQQfléMvQﬁao&ﬁiﬁ §M rN!;" gs%)slgtMS' (R} B§ gtk Utiass iy afﬂ?vgﬁ&wge (8

%ﬁnﬂd i n_anhydrous DMV I's added to conmpound 7 ,
13 %9 P t & -dHedr Uf‘né@lm"hrgon The sol ution obtained is stirred
overnight at RT, followed by addition of saturated aqueous NHACI sol ution

and extraction 3 times 5 with DCM The conbi ned organi c phases are dried
over NMVé'r@dpé%cﬁ’o%'éﬂ‘pr&?@dc'ﬂﬁder reduced pressure. The residue

obtainedlstaken uplnDCI\/I d precipitated with ether fiter filtering
t hrou Sig was hi h 6:1S Johtai ned in
the fg ni; oﬁ:@;jg/vﬁi\&hﬁeig @WWF%((@%VVY %d6) 8
(pprr) Oto °92(mn 12 g6 (d,’ J _(ngz 3 H) ”(s 3 H:
15(s 1HJL3‘®t0172m 1.86 (Mf ™ H; 2.00 (m 10 1 H); 2.11
to 2.2 m 5
2 E?g ugfd '{’ﬁaﬁ42§ngfl%1%§]un{]ol)l"§ duﬁb%l@% IB‘E)NH: (754n| %u eh‘)oy aadll%gn 6@)%{&1%1:3(
04 11-;50(;%1 & o @ng’th Wixture ﬁ)stlrrgdgjy?;@,ﬂunlgeﬁ}at R‘ﬁ B'ga m@;tuge B4opegntrated,)

11( ”hnéier"ﬂbduo@d dsre0@th the rdsitille isDdiSsdived i@ 0mhimum “ani'e)lén’tzoii'lﬁethainclill)amd6 20
br oa 11 to 32 (m

8 1 (.06 ,.J. =8.3 H, 1
9 H; f?reét?]f‘i‘tE% frﬁml%tdther(?&;fﬁp‘(”mw? ﬁ-?%“s %g‘@geﬁémtﬁﬂ?"#ﬂ“ ofg ‘”Q‘geéﬁ'fddgd"?ﬂ 6‘?LO/P-I)
8. 41 (dcM3 (A4¥ BB iz, = 1109 M 9.192 nib=oad TS, HIL nilk = 1427 G «(Bcogd -m 4k H) -
LCMB (A2): ES mz = 1217 [M+ H; mz = 1215 [M- H; tR = 1.05 mn.
Exanpl &%8"N20Conpound 76 (6 ny, 4.93 pnol) is dissolved in a nixture of
DCM (0.5 nl) and DMF (0.1 n), followed by successive addition of

N, N -dj I b 23. 42 I d DIPEA (4 pl, 22.96
pmol ). Sucgénryéﬂ g%(lt%r%a%cgﬁ-\pa@%ﬁtd{ﬁ%& "aﬁ*fnocggﬁ)gﬁ%@%gpaqueous (NH4€:I sol ution

i s added and the thractedBtlms with Wlned
organic @m e eyeﬁn o fi rm nktLaj e uﬁg
reducedﬁ%ﬁeﬁ& e. °The cr, dikyp ls"p%t:gnf 5 chrfa&egdzl@ on
silica gel )Lel uti ig wi t+~a“100/ 0 o 90/ 10 JLmet haffol m Conpound
Ex. 22 is abtained in the formof a white solfi d*(4 ng; 61%. 1H NWVR (500

R/Hés ?%Qrps@’)d B ORI 18.92 BRoN® dissBRed M a Mkt of @M@@ doduy ahdanﬁy&ohmcﬁ H)

I 97 (FoOE E?O“‘O‘%e‘%g" %ﬁqmoz ‘Ei))d'“tﬁr '04‘21“‘%’%‘*%1(4#55 b b %h%‘"t‘?ﬂ" QP&%@WéJn 5 51
(: S%O g Efirredwv8might atR D 8nd thien Bordentraedldndep saduced prgssues Rad regdud ;d‘fhkzrguﬂ g‘n (d,
and 8. 3 i amet b iah rieghro) PrephuiiBa foftha (fuse ghbtherind heffaHg, ok

H: 5. Beerehonadsister finkgl; CEMBIEBDsdhEs otfained B theHarm of Aiwhits. o (23
Hz, 1 ks

e '1914/ @mﬁo%)?(»&ig% is ‘llsed c?rud’epg) é—. ﬂwfafﬂﬁbﬁ@zﬁzbﬁ b Cg% ;307 DN%O‘ %
1 H; ?7§E§d(Jd=S§HZ@H$ (leHﬁB » B} @86 (d, 4 =B.8Hz ); 1.00)(s, 5’8")4106dd J

?3%%"‘[2.] =lo.8V1z, @H)@? 1(>_he§ @aqiy $2210 H)n (rhCﬂ\ﬁa @/SZ)ta 1 §$gﬁ1:¥H¥ 11#31% [3'}49+1 B imn z =
1398 LY FEERE TaEbontR Frta B 1 ETR £ 78  Byuy SAROSAT T S o 0y

10- (partially masked m, 1 H); 3.81 (s, 3 H); 3.87 (broad s, 1 H); 4. 19(m 3 H); 4.24 (m, 1 H); 4.38 (m,
f)ﬁ‘e)c(gldg é—ﬂﬂ,g’gﬁ@?”%f_a&}’ %étl-fzagmb#’éﬁ' lor&ic% 9 |—W3§ DY hdalyd A Ry Hy ﬁj'l-ﬁ‘zacyd
5.40 (broad s, 2 H); 5.79 (broad d, J = 15.1 Hz, 1 H}); 5.99 (broad m, 1 H); 6.47 (ddd, J = 3.6 and
30 11.3and 15.1Hz, 1H);7.05(d, J=85Hz, 1 H); 7.17 (broad d, J =8.5 Hz, 1 H); 7.20 to 7.34 (m,

8 H); 7.60 (broad d, J = 8.2 Hz, 2 H); 7.76 (broad t, J = 5.4 Hz, 1 H); 7.83 (d, J = 8.5 Hz, 1 H);
8.09 (broad d, J =7.1 Hz, 1 H); 8.34 (d, J = 8.0 Hz, 1 H); 9.95 (broad s, 1 H); 11.98 (broad m, 1
H). LCMS (A2): ES m/z = 1217 [M + H]"; m/z = 1215 [M - HJ; tz = 1.03 min.

’“U‘;SJ;

5\3_;
HOOII"‘II
I EELH w-



10Conpound 60 (23 ng, 31.76 linmo!) is dissolved in a m xture of nethanol (1
m) andveoavero1i0s?2 nm), followed by addition of TCEP (34@frpicielososisd DCM

(an anount sufficient to dissolve it). The solution obtained is stirred
overnight at RT and is then concentrated under reduced pressure. The
residue is then taken up in saturated aqueous NaHCO3 sol uti on and extracted
3 tinmeg,utR-CM The conbined organic phases are dried over Na2SO4,
filtered and concentrated under 15 reduced pressure. The crude product is

finally purified b ch'{\xja{i&gkaphy on&;)llca eIutWﬂOO/Oto
90/ 10 Dd\vL\rﬂa w’o m fs _fhu ﬂ;eﬂﬂ’i of a

white soli d , 5,9% ﬁ) 8 Eﬁpp”) =

6.4 Hz, 6 H); H; 1.05 (d, J = 3 H) ; 1 0
ng 217?‘?%]’19?%%5‘33’% é’g{a{rﬁgdé"’%“\’%ﬂ”ﬁh%ﬂ&"j %"%"? é’ PP il‘i 9‘ ﬁ’ﬁgﬁrﬁﬂe" forzo :
3.71 (&Exampleiee. 3.81 (s, 3 H): 3.86 (d, J = 1.6 Hz, 4.25 (ddd, J = .6

and 8.0 and 11.3 Hz, 1H);490(de 36and96Hz 1 H; 5.11 (ddd, J
:15and52and113Hz 1 H; 5.79 (dd, J—15and150Hz 1 H,; 6.47
(ddd, Examples o2 11 4(@E3SIS{BHELIENS 10R7|6§)51Q63Cblom-ﬁ-mthtzxybgnﬂ)l);-w 17
(dd, Jlsobllty?-s@ﬂﬁnﬁttgrlﬂ%g 12 @trao%o-]l% &IQXJ BQ@d(emac%}:lwexaaeg% £h4e) = 1.9 Hz,
1 H) 7 é/P . LCMS (A2): ES
= gugthyipxiragybepzy! [2- 'B@*@V’[ Pvrudrwz-vlﬂ'%'fanzlﬂofvwlrpﬁnhwcwte Hl-; tR =
0 87 m n. Conpound 78: FnocVal -G t - PABA a anm nocr ypt ophycin 77 01; cri gN

10 ANN, Conmpound 77 (1% 1 |s di ssol ved i n anhydrous DV

(0.1 M), followed by ad Ton Do ;g he internediate 73 (11
14. 35 pnol ; prepared ccordl ng to ?476) in a mxture of

ac%@onltrlle (1 m) and DVF (0.1 ml). The mxture is stirred for 3 hours at

RT and @num’b&ﬂ;M&thyﬁi—eréthyhﬂ@yndmeﬂmmmifpnﬁ}pmpyﬁmlih'dae residue is then
purified by chronmatography on silica gel, elyfing with a 100/0 to 90/10
DCM net hanol i xture. Conpoun d)@s%.ls obI 12} Ncheformof a white solid
(18 ny, 95% . LCMs (A5): ES rﬂszs = 1325 + H; mz = 51369 [M+ HCO2H -tR

= 4,32_nn ABAC- a- a hC|n77 Conmpound 78
(45 naTosqiRo e whi 5347 P %Mﬁ Pty TCRRIGI HRSof
pi per i digremal) AfsbGezation for R1haurek) RB,rtde shiation atitsined isSaddfet Idfdpabidepindd} aml nut es

A1 oS ahoHER, fos SREEDE 5 ALGHMAFL L IERH: P SRSHE P0Ra B 51 due

i s diss eC| ‘her.
Conpouhdier7@attiontipus funlhteaﬂ edrsiat RTh éhef mrxtnr@is @onasmtmectmmed rdd@tedpres608) .

LCNS (’?‘ﬂ% res%ﬁlen?sztakenll}ppﬁl [r-)nw alll:l_-(% w&%ﬂeﬂ wﬂh%-%%raiég aqu'é't)us WaFlCOg Jsi!iﬁworg Ivf’he

aC| d va[gamCtph%ﬁ@eaaraWﬂrwt: ?%f"@pﬁﬂyé@% prases then exfradgied teicehare with MM 79 ( 20
m;J 18 Tﬂi@ cBfBihad bgaﬁb%ﬁéééeéieldﬂe@ olBrNdise,, Qﬁte%nej&ﬁcé?hr)ateamdé\nmﬂéééaus DCM

28 %ﬂsfol %ddltlon of glutaric anhyd prol ).

< DplrR iR SR EraRUcidt pottied RSy BRRSTaEY G SHh Sl el Hisr i ASA Pat od
unger B85/ 8 CRXM/iethass! meixturEh Sompei e ms)bttamleapn #He rf]dnrfh cafa(rjmam yerewangset mgf DCM
an nme Q It at rom I et her

P oy ARG h el fetofteE LSO/ 3o T K T oo R R s T 288 W12 B 2 of
white $017.22 (028, g 1.5E04% Candi2) HzwhiHHv. 74toursa(n, 12 te), de (fidi, th=i 11 theé 1.5
foIIovmaH(gsgt,ﬁ? H%H NVR (500 MHz, DMSO-d6): 0.78 (d, J = 6.3 Hz, 6 H); 0.84

(d, J = . 0.86 (d, J =6.6 H, 3 H: 1.00 (s, 3 H: 1.04 (d, 25
J 256.9 Hz, 3 H) ;112(s 3 H; 1.22 to 1.47(m 3 H; 1.51 to 1.64(m 3 H);
1. 72(”Ex§'m 2414- R@é@‘s)i&%1 [(E‘E)?é?s(cimésbl)o 3%1#&oﬁ%etﬂo%en t|)§$s yi-L H)
2.59 t partia ed

MBS
H; 3. 8- ‘t'@efhé'niﬁ 912 tefrpores daAtiore;8.11- ‘%‘WZHCMC‘Q@XGG’SC@ #y16- wleﬂwﬂmﬁa"ﬂ H) ; . 38

(m 1 b&mzy[ﬁl{ZQﬂetﬁ)ﬂlQ )ﬂrmﬁ'n lealsalféﬂ:y@prﬁpﬂﬂmethylcb%anéteg7 (broad s, 2 H; 5.10
(dd, J 10,7 1 H; 5.40 (broad s, 2 H); 579(broadd J =
15.1 Hz, 1H); _/@jm 1H) &47 (ddd, J |:3. :

O lr EOJOX\”I;\Q:? : U - U EOJOJ?/\EI;\@;

30 To a solution of the intermediate 58 (21 mg, 24.3 ymol) in anhydrous DCM are successively



30 11.3 and 15.1 Hz, 1 H); 7.05(d, J = 8.5 Hz, 1 H,; 7.17 (broad d, J = 8.5

Hz, 1 KyO 28102601082 7. 34 (m 8 H); 7.6Q16broad d, J = 8.2 pdzm/FR201070569866

(broad t, J =5.4 Hz, 1 H,; 7.83 (d, J =85Hz, 1 H,; 809 (broad d, J =
J =80Hz, 1 H,; 9.95 (broad s, 1 H); 11.98 (broad

7.1 Hz, 1 H); 8.34 gd,
m 1 HpddeddtB qming 81 EE) muz4379 prugl) pwl DIREA (Brilz 45:43 prel)] AltarRR4owr0at Rin. WO

2011/ 09&1@%@&4@@3&5@%@! QrfgRG a%ﬁéafﬁhc?thg?*mxture s eﬁ?&%ﬁ '3%%% wWiHAG, AR al ned

by activatin he acid 80 according to the nmethod describ for HExanpl e
22 combined organic phases are dried over NaZSO,; filiered and concentrated under reduced

Exarrpl prAsdre UP® &)e Broli(®is purdfieE by ((BRmddgrdh$)onldlich eCRlu@ng with Betdoaxbenzy 1
i so%ut 7P EMmsthangl pixires Compoupd, Ex. A4 thus phigingddn fheformypta golonries s¥lidgec- 13

- en- 16{7 wigi aachy '} OMR 09 INHe DMEO-ds): 0.82 (d, J = 6.0 Hz, 3 H); 0.84 (d, J = 6.0 Hz, 3 H);

2- et | | 2C1111-
2 e i Lo ey e cetbamie b JCiL
added T@EBRM, 831); AY2 (mardalymsisked mf § d;rr) 2,681t 2.6M (1,02 HR 2AR10<3.08 (TRB, H); 1954

| ut t
Sl ut i SrerBl gleRel o1 AGSERS (Al 26) S iEloa8S, Ry A FPREIR Car f? 70
)0 AftH; 5. BB Hroachh Jf-o?*5 Heut Hh@r492(”hdd1*)57 8¢ (Rt = 8.B6znd kit e 0 tog .38 (m, 8

conceni)at l(bastda, mﬂg@@qd wr£$9w2e1 HTfmmﬁdadlaeJ E%.4 akenHyPeivie (ReVieand
washed with sat ur a; ed ol ution, The organic phase is

separ ai™¥&=88¢ IMAidils A¥z aaﬁéﬂ‘% 2b'ﬂ1a§@’2r399ﬁﬂ\ﬂrf R HEdREvi-2Mior e wi t h DOM

The conbi ned organi c phases are dried over Na2SO4, filtered and
concentrate 85 E ed 20 pressure. The crude product is purified by
chrona&@ﬂ?—%%g H'§1 gel eluting with a 98/2 to 85/15 DCM net hanol

m xture. Corrpou |s obtalned |ntheformof a pale yellgw oil (587 ny,
89% . 1H NI\/R(5 o\gﬁ 62 80 Obroadm 1H) 2.19
(s. 3 H: 2.45 ( (dad J—M Mz, 1 H; 7.74
to 7.85 (m 2 Hy#g. 42(ddd J=1.1 and 15arf£ 25 Exarrple

24:

4- (£2S, 3S)-34(9S) - 1-{ (E) - (3S, 16% 16S) - 10- ( 3- Chl or 0- 4- rret hoxy nzyl) - 3-i sobut
y1-
5 6-d REEHSNI & Begeqesalmethag, 8311 (O 254na, hA8IMh otaked BRLRPIYBLZH . ¥R 16- v

] et hyl koxdenaatioh)of SE€nayinl are treated with 5 eq. of compound Ex. 17 (0.442 mg, 0. 340 pmol)

2- met I
o no. diE=ofes Rl B gk S AR L ARl REhCl G AT T i L RIS
at RT, Aflat prdived emiripersieNad9008g sanducensantraling dere dimzien  iifea-Hh XUinaeeli 80k
exbh aC"n%'nb?aﬂé Wﬁﬁpo th“!mf bhfig&e &%n&f &%&c&ﬁ%ﬁ&?oﬁ t% Aghi RVd‘ﬁr

Na2SO4, filtered concentr at ed under reduced pressure. The“cru e pr oduct
is pur er¢rage. R eﬂ?feﬁﬁw&r%Wtfmﬁiyﬁnm%@oww Pé'F'B(tqf R§- 7V NRnAaqleoroPl 8.5 95/ 5

DC:V! WE}bhﬁétQionf&r?ﬁigJ(D 81 Moenprvd Iﬁ’a]t-ﬁmN?\;%m NS dHid @A esluha of lggnpf qfh@f@:fa! a 0
CcO OUI‘ ess .

o 8 Bt henos is ofSingd (B adupaup oHbOg Pl conAgs § M Ok Phgsestenand o
H)‘ ; 1 13444(|\3 of BaGf)on 1Imi2H cémjugztel 155 mbof kd)solufior 6f doaju@at@&x( 25 ath ddncedtralidn 6M 1

6 E& - SR b o eJEREE tolhey oeaehSs Gpblghel vf U becnliodind s, s

4. p®npmer gurid) of 89,794 anedht®, obfaifed, 10 4 H); 5.88 (broad d, J = 15.2 Hz, 1
H); 6.49 (m 1 H); 705(d J=86H, 1H; 7.15t0 7.38 (m 8 H: 7.80
(broad m 2 ; 8.39% = 7.8 Hz, 1 H; 8.43 (broad d, J = 4.6 Hz, 1 H).
LCVs ( Axpm '2'2H1‘9>318[M+ H+ mz =477 [M+ 2H 2+, mz = 997 [M +

HCO2H - tR = 1.23 m.n. Exanple 25: hu2Hl1- EX17 5
#F 0
H H
7 Lys—N\n/\,O\/\O/\,O\/\OA\,NYO HN,_w Cl
hu2H11 © Eo%ﬁlo\@?
d

Ex26

30  According to the general method, 7.8 mg (0.053 umol, 1.458 ml) of naked antibody hu2H11 at a
concentration of 5.35 mg/mi are treated with 6 eq. of compound Ex. 18 {0.578 mg, 0.531 umol,
purity 60%) dissolved in 272 pl of DMA, such that the final antibody concentration is 3 mg/ml in



hu2H11 According to the general nmethod, 8.31 ng (0.057 pnol, 1.468 m) of
naked wndzéapibsz?2HL1 at a concentratii®@n of 5.66 ng/ M  @Ca/ER@AOGEE0986t h 5
eq. of compound Ex. 17 (0.442 ny, 0.340 pnol) dissolved in 37.3 pl of DMA,
such that the final antibody concentration is 3 ng/m in the mxture. After
pur i f ythegnisiwresifier paityiDon Bypeidek 8hrgeand eancenjrabing amiAousenWitra-45 18itratklt r acel

50k 2054 méFrﬁ)FH?\e Mok OE @% mi %f %éwjtﬁﬂat@grecwélH&fiE?a b RcARARINNGD. 2 mGmi

K
concentration of . L{J , on aver age 2.2 Cyt otoxic units per
ant i boWﬂFh é?‘i‘oa"ﬁr%ﬁﬂ%ﬁéf‘yp hyqrydegwafg@s % "f“?jf'ba‘i“%’ %WQO%W reirity cﬂdpﬂ%’r‘“ an

%ﬁnt ?I BhRBULY ]916 Mb@ﬁerwbﬁfémh@tcem |0| FpnbhateNaGl M BEN3O Ay 2040 b %!uﬁfe ?\#NP
e | er e | S N an agu Conalnlng
5. Bl ?ﬁséwﬂ L SRDREngS 15 SRS eRAtrn Grogosy DIop b Biffer aaning GO &7 o

S OI ut i phosphate @ngl Bgiati ofsodidb clalbride aroheeat doajugete. 06 n oila G6lutg oficonjuybie on

aver ag cry t e det ant | and a
m)nomerExpéPl nggmég}a 'I';rog @b}g\gt@iﬂ‘?’i %ﬁé?gﬁ]jl %%6%@& ' ‘B('ng\ﬂ%z H11l
Ex26 O(detammd(bydl\/mgertamtlbm agéraencaionwepthmﬁpf%%n@thuﬁ ﬁﬁ@ner,ﬂml 1.458 m)
of naked anti body hu2H11l at a concentration of 5.35 ng/m are treated with
6 eq. of corrpound Ex. 18 (0.578 ng, 0.531 pnol, purity 60% dissolved in
2790 pl Examplei?: Byt tBed® the final antibody concentration is 3 ng/m in

the m xture. After pur ng op Super dex 200 pg and ncentrati ng on Am con

Utra-15 (Utracel 50k %H §5 rri f conjugate are
n Of rr10\e,l|th1iN rage, 2.5

obt ai ned at a concenty,

crypt ophycin derivatives per anti body a,d% (p rity of 100% in an
aining 0.01 M é%nsp ater|,0.14 Mof NaCl and

20% by volume of 5 NWP. The final®™buffer change is perfor med in an aqueous

aqueous pH 6.5 buffer con
PH 6. 5AbstrdiRg t@@ﬂét@nsﬂaﬂ&e&oﬁh’Mngf(Sph‘B&i@:haltﬁz&ﬁlﬂoﬂnélédMnﬁEBoo%QﬁJQHﬁh @plgor i de

ggnclzem?‘?%‘]éptéﬁ'o f‘%a%%% W&Pf% arg tfq"i‘?edi‘r?(lﬂgt (r)gagf i Zlfng’f)t %m@%a%%rwat i ves

(det er oidnqehdyydiddulved ar 4ampi EidpA asudh aharitreofivel aptibioty yormﬁenﬁeﬁma% amey/inhins

gekir afterigaion MAJEG AR oL b 8T i iRbanee foATkIRRIET

concentrating on Amlcon Ultra-15 (Ultracel 50k membrane, Mli[tpore) 1 04 ml of conjugates are

i

obtained in an aqueous pH 6.5 buffer containing 0.01 M of phosphate, 0.14 M of NaCl and 20%
by volume of NMP. The final buffer change is performed in an aqueous pH 6.5 buffer containing
0.01 M of histidine, 10% of sucrose (w/v) and 5% of NMP {v/v). 1.5 ml of a solution of conjugate

20 Ex. 27 at a concentration of 2.66 mg/ml with, on average, 1.4 cryptophycin derivatives (HRMS)
per antibody and a monomer purity of 99.8% are thus obtained.

The examples given above were prepared with a particular cryptophycin derivative (often the
derivative D4), but may be applied fo another derivative of the group D4-Dg or to the cryptophycin

25  derivative of general formula (il). Similarly, the examples of conjugates in Examples 10, 11, 12,
25, 26 and 27 may be applied to antibodies other than hu2H11.

Note: in said examples, -Lys- means that the attachment takes place on the c-amino groups of the lysines of the
antibody.

30 Example 28: Evaluation of the inhibition of proliferation of MDA-MB-231, MDA-A1 and
HCT116 cell lines by the cytotoxic agents, study performed on the compounds of formula (1)
of the type SZ, with Z, = SMe or of the type -C(=0)-ZyR;, with Z,R = OMe or OCHz-CH=CH,

The MDA-MB-231, MBA-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

35  #10500-056, 2 nM glutamine Gibco #25030 for the MDA cells; DMEM Gibco #11960, 10% FCS-

Gibco #10500-056, 2 mM glutamine Gibco #25030 for the HCT116 cells). The cell suspension is
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Conpound 1 0. 0€2mPo@di1S7 1.131 1.185 29.01

Compound 62 0.035 0.095 10.88

Compound 77 0.105 0.170 15.06

15

Example 29: Evaluation of the inhibition of proliferation of the MDA-MB-231, MDA-A1 and

HCT116 cell lines by the antibody-cytotoxic agent conjugates
MDA-MB-231, MDA-A1 or HCT116 cells in their exponential growth phase are frypsinized and
resuspended in their respective culiure medium {(DMEM/F12 Gibco #21331, 10% FCS Gibco

20

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

Gibco #10500-056, 2 mM glutamine Gibco #25030 for the HCT116 cells). The cell suspension is
seeded in Cylostar 96-well culture plates (GE Healthcare Europe, #RPNQ0163) in the whole



1. 07 Conpound 7 0.315 0.303 7.946 Conpound 8 0.052 0.104 0.828 Conmpound 13
0. 336 ON621900632 Conpound 19 0. 152 011849 2. 705 Conpounde@PFR20Pl05008E3

11. 95 Compound 40 0.12 0.293 1.579 Conpound 44 0.135 0. 156

.culture medium containing serum at a density of 5000 celis/well (MDA-MB-231, MDA-A1,
HCT116). After incubation for 4 hours, successive dilutions of the cryptophycin derivatives are
added to the wells at concentrations decreasing from 107 to 10" M (in triplicate for each
concentration). The cells are cultured at 37°C in an atmosphere containing 5% CO; in the

5  presence of the antibody-cytotoxic agent immunoconjugates for 3 days. On the 4" day, 10 plof a
"C-thymidine solution (0.1 uCifwell, Perkin Elmer #NEC56825000) are added to each well. The
incorporation of C-thymidine is measured 96 hours after the start of the experiment with a
microbeta radioactivity counter (Perkin Elmer). The data are expressed in the form of a
percentage of survival by determining the ratio between the reduced count obtained with the cells

10 treated with the immunoconjugate and the count obtained with the cells of the control wells
(treated with the culture medium alone). In certain experiments, the naked antibody hu2H11 was
added to the wells at a concentration of 1 UM at the start of the experiment and the inhibition of
profiferation was measured as described previously.

ICsp (NM), MDA-MB-231
Table IV Conjugate alone in the pr:ﬁ?iggz ;f naked
Ex.9 0.150 0.856
Ex.25 0.710 4.918

15



15. 552 Compound 57 1.131 1.185 29.01 Conpound 62 0.035 0.095 10.88 Conpound
77 0. 1880QoM7@108 06 15 Exanpl e 29: 1Eval uati on of the POTVIRI010M05686
proliferation of the MDA-MB-231, MDA-Al and HCT116 cell lines by the

ant i body- cyt ot oxi ¢ agent conjugates NDA- MB-231, MDA-Al or HCT116 cells in
their exponential growth phase are €kAIMS ni zed and resuspended in their
respective culture nmedium (DVEM F12 G bco #21331, 10% FCS G bco 20

#10500 056, 2 nM gl utam ne G bco #25030 for the MDA cells; DMEM G bco
#11960]- 10‘V63P3@§’p@’%6‘3r!¥i¥)’9(§’®f@%'3 ® M gl ut ami ne G bco #25030 for the
HCT116 cells). The cell suspewnsi® _®eeded in Cytostar 96-well culture

pl ates (CGE Heal t hcare Eura 33 _tn the whole culture nedium
contai ning serum at a y of 5000 ceI I s/well ( MDA- MB- 231, NMDA- A1,
HCT116). After incubati ofyA bS ‘ d| | uti ons of the
cryptophycin derivati veSRﬁare ad. Reconcentrati ons
decreasing from 10-7 to 1012 M |r? Hca1° or each concentration). The
cells are cultured at 37C in an atm)Sp re containindh) 5CR2 in the 5
presence of jtigcrant i body-cyt ot oxi ¢ agent imunoconjugates for 3 days. On
the 4th day, 10 pl of a 14C-thymdine solution (0.1 pC/well, Perkin Elnmer
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medll um al one)R PREEAPT 2PTSUR Kpefs s, the naked antibody hu2Hll was added
to the wells Riaral Rdmtferspregentdhonotbgdihgivbat a dhebls band Cld+CHi hetwexp&riidremdt  and
t he i nhi bi tgg[f of proliferation was neasured as descri bed previously.
W2011/ 001052119 CLAI M5 1. Crypt ophycin
derivative ofRéandiRrrepreseny.independently of each other, H or a group (C4-Ce)alkyl;

* Rgand Ry represent, independently of each other, H or a group {C+-Cs)alkyl;

pDe

15 * Ryo represents at least one substituent of the phenyl nucleus chosen from: H, a group
OH, (C4-Cy)alkoxy, a halogen atom or a group -NHp, -NH(C-Cgalkyi or -N{C-Cg)alkyls;
* Ry represents at least one substituent of the phenyl nucleus chosen from H and a
group (C4-Cylalkyl;
* L. represents a linker in the ortho (o), meta (m) or para (p) position, preferably in the
20 para position, of the pheny! nucleus bearing the unit RCG, chosen from:
-G" X (CR13R14}{OCH2CH2)((CR15R 16}y Q RCGy;
-G’ X (CR13R14){OCH,CH3),-Y'-(CR15R16)s Q RCGy;
-G" X {CR13R14){CR7=CR15)(CR15R 16} OCH2CHz), Q RCGy;
-G’ X {CR13R14){OCH2CH:)(CR17=CR1g)(CR15R46), @ RCG;;
25 -G’ X {CR13R 1) phenyi-(CRsR1s)y Y’ Q RCGy; -G’ X (CR4sR14)furyl-{CR15Rg), Y’ Q
RCGy,
-G’ X (CRy3Rs)roxazolyl-(CR15R16)y Y' Q RCGy; -G’ X (CR13R14)-thiazolyl-(CRsR16)y Y’
Q RCGq; -G’ X (CR¢3R14)r-thienyl-(CR1sR1)y Y Q RCGy; -G" X (CR43R 1)
imidazolyl-{CR5R6), Y’ Q' RCGy; -G’ X (CR3R4)-piperazinyl-CO(CRsRg)s Y’ Q
30 RCG; -G’ X (CRzR4)-piperidyl-methyl-NR1,-CO(CR15R18)y Y’ Q RCGy; -G’ X
(CR1sR4)rpiperidyl-(CR15R1g)y Y’ Q RCGy; -G X (CRyaRua)-piperidyl-NR1o-(CR15Rg)y Y’
Q RCGq; -G’ X (CRy3Ry)rtriazolyl-{CR1sR 1)y ¥ Q RCGy; -G’ X (CR13R4)
triazolyl-(CR4sR16) Y Q RCG;,



Rs 5in which: Rl represents a hal ogen atom and R2 represents a group
-OH aweewiveniosp derived froman am2po acid AA or a grPQUEIFR2010/050986
(C1l-4) al kanoyl oxy; or alternatively RL and R2 form an epoxide unit; AA
denotes a natural or unnatural am no acid; 10 Rg represents a group
(C1-C6) al kyF¢' R4 (QGRARRE-Phenyh{GRpReker® RO t 63 ethefCRigrm-antHLRisBshond

CH=CH bet we atrd Cl4: ] 3 Hesen I.ndepgn t of: h
ot her, H orﬁ;Rgésg'ug@( 51@?21%3@1y36ﬁ1%5)u£ gﬁﬁ“R?r? ?@E‘éﬁ@t%aﬁﬂﬁ
i ndependent K§RoRidahR6GherG X @R1§1@rﬂ3@ﬂyl((@ﬁ§458®)haQ&MJSG'RXO(Q%ﬁRekent s
at | east ongnadAmI{CRERL).Ch RAE,; PBERYICRIGL)EMSreMas gfm%% MaRcca -argup OH,
(C1-C4)al ko al ogen om or roup N% - NH( C1- _?a_l kyl or
'NCEL b ol KRR R e eRis G HASe: “BheXs UbEterersh oo ity
tnECl eutShC h?wmmm HC@?;dGaXQCBH(BMg@ﬂpEG_é%I@HﬁHGRﬁFFS)L exgwlace«sgtmﬁ] @Z)%%m}g}?_r in
e ortho f ra (p) position, preferably in the 20para
- posi tion, o?ngﬁgﬁﬁéﬁgﬂ)uﬁu%%m bearing the unit RCA chosen from -G X
(CR13R14) t (@CH2CH2) (OR15R16) U0 RC& -G X '
(CR1I3R-14)t (. 2 ' 6 .-G X
(a m3m4)t(%‘%§%§ﬁi&%ggﬁlﬁﬁ%§%§f QRCG; -G X
( CRE31R14) KEEHYP (R SR Y (ChRTORL)RES: ROGL; 25-G X
(CRi aRi a) r Pheny| | S \ | (ocHe RISR14)t-furyl- (CRI5R16)u Q
ROG : -G x@g{%‘%ﬁ@@ﬁf&%&?&%ﬂ{?@ 4 5'351@%@ UG X
(O RL3R14) t “Bhi &7 3151 OGRPRHIEPRCROUCR Rl R REERI3R14) t - t hi enyk( CRThRL6) u
z{ICRIQSRRCG114)';[ E@‘ YX@RQ%WWE%R&SRH@)Q%@#@E GRYOR, R FEG-(CHERA, Y Q
- r l| - ;. -
(01R13R14) r 303% ?%jfl] @%%rq%ﬂéié&ﬁm%%%@g% '6%33&4&3 X
g CRi3 R14; r Pithpaalydh/aR (R RY6RER) Gh; @"'ROGR 3R Grthiényl-{CR1sR5), Y’ QRCGy; -G” Y
CR13Ri 4)t - Pipepi - ~ Q. el ,
(Cl R131R14) t(é'ta‘raf{é{‘g)é‘wli\%%? 8 Aoy : %Q’gﬂ E’ﬁp?rraF‘é‘&’chf/(fB(‘F&&)S R16) u
Y QRCG; Y’ Q ROG(; CR Gt R«)pbiperdy-HeRYBIR 6CO(CRRBE); Y' - IRCE+; -G" Y
(ORI 3RL4) U - gk Y& § PR IR sR1ehs Y' QRCG1; -G” Y (CRisRa)epiperidy-NR1z-(CRisR el Y’
QRCG; -G" Y (CR3Rya)riazolyl-(CRysR6) Y’ Q RCGy;
20 -G”Y (CR13R1a)-phenyl-(CR1sRse)y Q RCGy; -G Y (CR13Rua)-furyl-(CR1sR16)u Q RCGy,
G"Y (CR13R14)t-0vaOEy|—(CR15R15)u Q RCG1; G'Y (CR13R14)t-thiaZOIY|-(CR15R16)u Q
RCGy; -G" Y {CRysRy)thienyl-(CRsRg)y Q@ RCGy; -G" Y (CRysRy)rimidazolyl-
(CR4sRg)y Q RCGy; -G” Y (CRy3R14)-piperazinyl-(CRsR1g)y @ RCGy; -G" Y (CRy3R14)-
piperazinyl-(CRsRig)y Q@ CCRy; G" Y (CRysRig)epiperidyl-(CRsR1g)y Q RCGq; -G” Y
25 (CRysRa)-piperidyl-methyl-NR12-(CR15R4)y Q@ RCGy; -G" Y (CRy3Ry)-piperidyl-NR -
(CR15R15)U Q RCG1, -G'Y (CR13R14)t-triazolyl-(CR15R1s)u Q RCG»;;;
in which formulae:

G’ represents a group -CH=CH- or -(CH3).-;
30 G” represents a group -(CHa),-;
n represents an integer ranging from 1 fo 6;
X represents a single bond or a group -CO-, -COO- or -CONR4,-, the group CO being

attached to G*;
Y represents a group -O-, -OCO-, -OCOO0-, -OCONR;2-, -NRjz-, -NR12CO-, -NR12CONR’15-,
35 -NR12C00- or -§(0),-, the atom O and the group NR, being attached to G”;

q represents an integer that may be 0, 1 or 2;
Y’ represents a group -O-, -OCO-, -QCO0-, -OCONR 5, -NR -, -NR12CO-, -NRxCONR’15-,
-NR12C0OO0-, -8(0)g-, -CO-, -COO-, or -CONR~;



ROG, -G X (ORL3R14)t-oxazol y1- (ORI5R16)" Q ROG : -G X
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131R14)t -t OR15 Y ererd
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(CR13R14)t t hi azol yl1- (OR15R16)u ROG: -G' Y (CR13R14)t th| enyl - (OR15R16)u O
ROC, -0" Y (OR13R14)rim dazolyl- (CRisRis)u QRCG; -G Y
(QR131R14) - pr béﬂdmisetylror(tCR15Rl6)u QRCG; -G Y

(OR13R14)t pi perazi nyl - Ri 6)uCCRi ; G' Y (OR131R14)r pi peridyl- (OR15k16)u
0 ROC, -G Y 25(CR131I§§1;41)< eridyl - nechsWK\,l,\lR}Z (CR15R16) u Q RCC, -G Y
(ORI 3R14)i - Pi peri dyl - NR12- 1s u0 RCO01; ZESALK’ e
(CRI3RL4)t-triazol y1- (ORI5R15) F"ORQG ;; in whi écﬁﬂfibr mul a é%)_esents a

group -CH=OH or -(CH2)n- 31230G represents a group - (0312) n- n represents
an integer ranging fr&si 1036; X represents 12stgn I_g bond or a group -CO,
-CpO- or -CONRL2-, the gro NG, :n%“é‘f?%‘?fﬁ%‘d Y represents a group
-0-7 -000-, -OCDO- - 000NR12-, - NR12CONR 12-, 35 NR12CDO or -RS(O)q- t he

atom 0 and the group NR12 be g@tache%to G' r t eger
that may be O, RbZVOALKé%Hgé’en\g/s AT oup %Zbg“%%ﬁgﬁbo NIJTI'Z'J% NR12Q0- ,
-NRI 2CONR 12-, -NR12(I)O- -S(0) g-, - CO-, 2000-, or -CONF2%2-; R 12,
R13, R14, R13, RI16, m@b@md(m@»\géw e;gent | NEeRERER Y \of,,gach other, H
or a group (G -06)alkyl; t, u and y represent integers tha[5 nmay range from

0 to 20 and such that t+u+%; |s r ager t.han orgbﬁm@dﬁz@wl Jl\5| n%the case of

the linker of fornulaR#E® 4);’ttt 20H2)y - (ORL3RL6) |f y
Rbe—CO—ALK—(OCHZCHz)I\IO RbZb-CO-ALK.
N N.
(CHyS~ . K’ (CH 5
1 q
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(n. N (CHa %
20 Rt S Ry
Rbe-CO-ALK—(OCHzcHz)i’S_O\(CHZ)n—%— ) Rbe-CG—ALK—{OCHZCHZ)i’S‘(CHz)n—%—
‘,Rm L H
RbZb-CO-ALK-{OCH,CH, i __N. RbZb-CO-ALK-(OCH,CH, )i _-O.,
ki g IS eIy (oﬂz)n%
. o) .
N=N N
Rbe-CO-ALK-(OCHzCHz)i’O = N‘(CHz)%— . RbZb-CO-ALKH{OCH,CH,)” ~OCH,CH, (CHZ)%—

Nx=py =N
i 12 _
RbZb-CO-ALK-{OCH,CH,)i—N, 4 { \

' SHITNANS SCHL Rbe-co-ALK/[\‘/N‘(CHz),,—E—

1 1 1

NEN R

AN N
25 RbZb-CO-ALK A (CHz)n-E— . Rbe-co-ALK-(OCHZCHZ)i’O\/‘\%



Is 0 and Q represents a single bond,

then u cannot be 0; Q represents a

si ngl e wond11/601gsoup (Cl- 010) al kyl enezer a group (OCCH20H)HFR2010Ms04R6AN

i nteger ranging from1l to 20, nore particularly from1l to 10,

even nore

particularly froml to 8 or from1l to 6, and even nore particularly from2

to 5 0712 -N-)clqg Br or I 10 RCGlL wepresents -SZa, -C(=0)-

R12 representing H or REFPAGETEIRYI," frore parti;cul ar | BP2L0MEE h

is chosen from ZaS-ALK N Th, ZaS- A

RbZb- 00- ALK- (OCH2CH2 ) Rb%b@ LK- ( OG22
Rbe-OO-ALK—EOCJ—lZCJ—lzg % %\aﬂ-ﬁﬁ Rbg%a CO,(ALK- %@WO Hz)

bRb, O orOwith
group;; L

LK, N, Th ' 718, ZaS- Al: NN( CH2) ,

cH —%.0 F,t12
"4- ; 7120

RbZb- CO- ALK- (OCH 2CH2. ' N I L(CH2} RbZb- CQ;ALK—(OCHZCHZrNka(CHZ) "t

10

15

20

25

ZaS-(CHchZO)i-CHECHz/N‘(cHz)n—E— .Rbe (cH,)n _5. Ruzb S\ALK—E-
)

or -(CH,)-8Z,.

in which formulae:

5O~
" (CHZ)"%_ represents one of the following 9 groups:
0]
—%s-ALK}LN’ﬁ %_S'ALK‘N’\ R
N\(CHQH%— ) '\’“‘(CHQ)H%— ) %—S-ALK‘N‘(CH,_,)"—%— .
> 2 3
Riz

$-SALK \O
ot eonsor oo

R
S- N o
_%_ ALK\([)I’N\/TOZ\’L (CHz)n‘i_ ——i—s -(CH,CH,0)i-CH,CH;” \(CH2)n%_ —E—s (CHz)n-%-

—E—S-ALK—%— .
* n represents an integer ranging from 1 o 6;
= ALK represents a group (C4-C1z)alkylene;

; -ALK-SZ,

or

» Ryz and Ry, represent, independently of each other, H or a group (C1-Celalkyl,

more particularly a methyl group;

= i represents an integer ranging from 1 to 20, more particularly from 1 fo 10, even

more particularly from 1 to 8, or from 1 to 6, and even more particularly from 2 to 5;

or alternatively L is a linker of formula (fV):
o]

J]\ __-D—(CHyn —%—

RbZb-CO-ALK  “(AA)w av)

in which:

. (AA);,., represents a sequence of w amino acids AA connected together via peptide

bonds;
* W represents an integer ranging from 1 to 12 and preferably from 1 to 6;
= n represents an integer ranging from 1 to 6;
» D represents one of the following units:
=V,

/Vz R19 \"Z
_._NRF<V ] s NR—<\ j%( -
! T T

RyuRy O RoRx O
(D1) (D2)



712 Rab- 00- ALK- (00F12CH2) 1, . . wThRbZb- CO- ALK. , N, Th , (CH2), 3( CH2)

RbZb- COFARKL1V0AD52L. - - - - - Nog CH2) " +. RUZ®B- CO- ALK- ( OCH2 CH2 P(S/KR10Th1D50986 F112
RbZb- CO- ALK- (OCH2CH2) ki , N, -, PHAZRbZb- 00- ALK- (OCH2CH2) 1. 1" 0., 00 9% N=NN=N
OCH, CH2( CH2) , + RbZb- CO- ALK- ( OCH2CH2r RbZb- CO- ALK- ( OCH2CH2r - , N. r. NNeN

RbZb- CO- ALK- ( LH2) 1. - - NA RbZb-00- ALI CIN (CH2), y=11
RbZb- COANR:%412Y; r RoZb- ALK- (OCH2CH2r OCH2CHC4 RbZb- CO- ALK- ( OCH2CH2r
12R12 1 T12 0O( Qaﬁ/ K- OH(NOM NN(CH2)n+ O
RyxyRyy O (D3)
for which:

R4z represents H or a group (C4-Cg)atkyl;

Rig, R20. R21 and Rz represent, independently of each other, H, a halogen atom, -OH,
5 -CN or a group {C+-C,lalkyl; '

T attached to (CH»), represents NRy; or O;

V, represents O, S or NRyz;

V; represents CRop or N;

V3, V, and Vs are chosen, independently of each other, from CRy; and N;

10
» Z, represents H or the group -SR; R, represents a group (C4-Cg)alkyl, (Cs-
Cr)ecycloalkyl, aryl, heteroaryl or {C5-Cr)heterocycloalkyl;
» Z;, represents a single bond, -O- or -NH-, Ry, representing H or a group (C4-Cg)alkyl,
(Cs-Cr)eycloalkyl, aryl, heteroaryl or (C3-Cy)heterocycloalkyl.
15
2, Cryptophycin derivative according to Claim 1, in which R4y represents at least one

substituent on the phenyl nucleus chosen from: H, a group OH, (C4-C,)alkoxy, a halogen

atom.

20 3. Cryptophycin derivative according to Claim 1 or 2, in which RCG1 represents —SZ,
or -C(=O)-ZbRb.

_%S_O\(CHz)n—%—

4. Cryptophycin derivative according to Claims 1 to 3, in which

represents one of the following 7 groups:

o}
_g_S_ALKJ'LDQI —%—S-ALK\ I\(/\' 312
ng e “omad | ST
E 2 >
e

R,

%—S-ALK’N\O Ry
R e S
L] H

R12

Ry B2
—E—S-ALK N N. \
Wg ~ o™ Merg- | —5-S-CH,CH,OICH,CHy (CHy), 3
; :

5. Cryptophycin derivative according to Claims 1 to 4, in which n is 1.

30
6. Cryptophycin derivative according to Claim 1, in which L is chosen from:



RbZ12: ("S ALK- 712 | ROZVCS | CH2) 11-- ZaS- (CH2CH20)i - CH2CH(N. 4(CH2) , + or

- (CH2) w@eZa11/60105i ch fornul ae: +s-ON@gl i) n+ represent POMERN101036986
following 9 groups: tS-ALK (CHO+ F;12 712712 S- ALK- CH( NONNOH2) 0+

-?3<-S- ALK+ n represents an integer ranging froml to 6; ALK represents a
group (G -C}2)al Ryl ene; . R12 and R 12 repres f: i ndependent | Qf each

ot her, H or gro@( @65“%1“}( |, %ﬁrf paf t|c®gj thanrmﬁy, Y OUp; i

represents an integer Fangi ng r ORF1 20 nore particularly fréem 1 ito 10,
even nore pakgdi ajrp 1 %, 8 Mmud, 1 O \gq,g
partrcularly#&(@ 5@ \gjr alte a‘%@‘h/’f%alrn %Q‘Ji\’r \ﬁf(l\/) 0
D- (CH2) n 20RbZb- COALK(AA)V\,(IV) I N whi ch: (AA) " represents a sequenc’e of w
am no aci ds _AA connect el { aget her j\}g p gents an

i nt eger ranabrzﬁ(lg\f(51 n?']:L\’tgiﬁ 2 andeﬁ ef ‘fl\gly kro Ito M,\E}

g, tra, | Sria,

T 1 )

ZbRb

J\/T /\}o\/\Nj\/ K\)LNK/ s Rbej(])/\,o{/\ol}i\,s\,% . Rbe)K/‘EO/\J}OWN\%

Rbej\/‘[o’\}io\/\go\{’ ; Zbij\ftoz\iO\EN\,% | RbeE/\/O\g/\oﬂ’i\/t:{N\%

4
\—X. MN=n R, N=H N=N R
% S SIS S & EONS P -
RbeWé/\/Of/\OW. szx;j\/v‘\é’ - ZaSLNl/fD/\,}NE% L\H/N\Z/‘EO’\’]NV%

o
I

_ j\/\j\nﬁrﬁ \j\ﬁ /@/\O,ﬁ—hig Oj:'NH

10 H,J N\n,NH - Rbe)l\/To /\»]jo\j/ R [#]
Rbej\,s ALK‘/ﬁ\N/\

Jk,s
RbZb .
At et . -CH,SZ,: -ALK-SZ,.

* Ry2 and R’y represent, independently of each other, H or a group (C¢-Cg)alkyl,

more particularly a methyl group;

= [ represents an integer ranging from 1 to 20, more particularly from 1 to 10, even
15 more particularly from 1 to 8, or from 1 to 6, and even more particularly from 2 to 5;

= Z, represents H or a group -SR,, R, representing a group (C4-Csalkyl, (Cs-

Crjcycloalkyl, aryl, heteroaryl or (C3-Cy)heterocycloatkyl;

= Z,, represents a single bond, -O- or -NH-, Ry, representing H or a group (C-Cg)alkyl,

(Cs-Cr)cycloalkyl, aryl, heteroaryl or (Cs-C7)heterocycloalkyi,



25 n represents an integer ranging froml to 6; D represents one of the

f ol | owiwiQ 20mi/004052 ( D1) VBY4 - NR12( V 20 R2Ip@r/fR2910/050686Whi ch:
Ri 2 represents Hor a group (G -C6)al kyl; R10, R20, R21 and R22 represent,

i ndependently of each other, H a halogen atom -OH, -CN or a group
(Cl-A)alkyl; T attached to (CH2). represents NR12 or O; VI represents 0, S
or NRLZ V2 chieisan bsvaiilacebiaMg 1/81ainy4, ARficH? idtk n, independently
of each ot her’, fﬁrﬁgm CFQrIZZIanJEI\T; gZ. éraiepr’elsen{csil-u or St8 gﬁgioup -SRa,g1 Ra
represents aas%r\gil (CrCo)al kyl, (C3- L) cycloal kylg. aryl, phet grQaryt or
(C3-C7) hetero ycl'\gﬁal\,kylzés)gu@f _rg%G)(e%@n‘ts H"éﬂ,g(gl_ éasjééwn@w-p@so N+, RO
representing H or a_group (G -Co)al kyl, (C3-Cv)cycloalkyl, aryl, heteroaryl
or (C3-C7) het er payciipalze Grypt ophycin derivativg cdiagp tg-~Ch& m 1,
in which RLGrepresents ﬁ"\rl\’e\é%siza?)’g’e'\y‘é“aﬁg?ﬁ%“e’ﬁry on thé phenyl nucl eus
chosen from H, a group OH (d-4)al koxy, g, hal ggen atom oCrypt opfycin
derivative agcpr dPhg tgm@'\ml orzg\,”[ﬁlvymi chy ’},errﬂés’gnwﬂqsz,%or
-q§0)-2bRb. Crypt ophycin %eridative according to Caims 1 t8 3, in which
represents ome b theoel ol ng 7 groups-QiLs- ALKRRThSALKNOFER~> (CH) +
(CF12) nr S- ALK(CH2), c¢(12 ---- ;S—?R%&TIM : © NNE

o] o}

R R
Rboj\fsr\/lw’\ RbZb o~ LN XA \ o
m/\s \z{’ RbZb 5 N\/\O’\/O\/‘-o’\/N\*
L 5 . \6‘/\ RbZb”~Sa¥
L] T 1 3
o) )
J?\,S RbeE\,Sr\N/\l RDZDMONOV\ONOV\NLSNN’\
RbZo Ki’ ] (Lt ) H LN
H] H 3
RbZb
N0
o Sy
0 0™\
)L, (\N’\,E‘a RDZD{_\—QN/N MO‘\_
RbZb *h 0_ Ney
5N N
i . Ve L
) '
O )
Rozn4{_
o] o
Rbe—{_\-NN_.N R, OHo-\_NN"N R, RbeWOwowOwowﬁ;Oq'
10 A Mt SR 0 :
Q Riz o H o]
RbeJL\/\/S‘SM/erDv{’ Rbzb” 0O g O N RbZb™ 0 O~ O Ot
0 . 0 . 0

J‘k/\ O i/\ N 't
REZb 0~ \/\0/\,0\/\“,0\,% RbZb Or\,O\/sO’\,O\/YN\,E’ Rth\n/\,O.,/--O’\,O\/\ou
o} - O o]

! 1 )

N i '
ROZH ONO\/\O,\,OVANJQ, o] Q
Ry : RbZb . RbZEI N0 O g Ok .
H) 1
0 n
Iy o o %
PEREE IS A Bues
Rbeer(NY&N Rbm\(\’o‘/\o’\’o‘/\of\il\f NE)LN
H g f H 0 H g 7 H
(8 R
NN, . N NH,
: H

15
Rz representing H or a group (C4-Cg)alkyl, more particularly a methyl group.

8. Cryptophycin derivative according to Claim 7, in which Ry, represents H.

20 9. Cryptophycin derivative according to Claim 7, in which R4 represents {C4-Cg)alkyl, more
particularly a methyl group.

10. Cryptophycin derivative according to Claims 1 to 9, in which Z, represents H or



i HO+ 1112'12(c 712 S (CH2CH20) 1-01-12CH(N. I CH2), + 5. Cryptophycin
deri vawoeoHcaaost ng to Cains 1 to 426in which n is 1. pP8/FR2016/080986
Crypt ophycin derivative according to Claim1l1, in which L is chosen from
WO 2011/ 001052124PCT/ FR2010/ 050986 N=NN=N RbzZb8 ZbRb00 RbzZb RN:),
j1:331:1 ROZbNY Rbal4 RbZba. 0 0 Fi(12 1 RoZbZaS Ti2 ¢

-5(C1-Cglalkyl, especially —SMe, ou -S-heteroaryl, especially R T ZuRy

Q

_b

represents —O(C-Cg)alkyl, -OH, -OCHj, -OCH,CH=CH,, e or

o]

N
O,M ot =y
—o-N M=H or ¢ation 6 sl

— &
o , - or the group —@ in which Gl represents at least one

electroinductive group, or alternatively in which —C(=0)ZR;, represents N .

5
1. Cryptophycin derivative according to one of Claims 1 to 10 defined according to one of
the following formulae, L preferably being in the para position:
10
cl
: >
6 B sard

Gly=glycinate

12, Cryptophycin derivative according to Claim 1, chosen from:

SMN/I o e
Yo T K



[0"-- OyN4 H2N, CH RbZbLS-ALKiir nut's' (CH2)n4- ,; -CH2SZ5; -ALK-SZa. RI12
and R WOoeenredes , i ndependently of 128ach ot her, H or aPgIZER201G05ERpal kyl ,
nore particularly a nethyl group; i represents an integer
ranging from1l1l to 20, nore particularly from1 to 10, even 15nore

particularly fr 1to 8, or fromlto.6 nore particularly from2
to 5; Y@é%?’% grouf_4S RS renl eseqting a group
(C1- CG)Z"’é Iky”’lS aryl, hdt roarlgl

(C3-C7) heterocyc oalHF 4°represents a [si’ngt.e' bond,f-0- or -NH, Rb
representr ng Hor a group (C1l-Co)al kyl, (C3-C7)cycl oal kyl, awl, heteroaryl
or (C3.67 h terc €l ba I;I 7. Cryptophycr n derivative accordr ng to Caim
1, |n whitc chpsg:n 0, 15 R12 representr qg oup

(C1- Co) al kyI rmre p r |cuLaU%@:a met hyzjslgr\eu,pw&m 'ﬁrﬁatr ve
according to daim Whi°c I%lz represents H. 209. Cryp?%@

derivative accordi ng to Caim in. which RL2 represents 06) al kyI nor e
partr cularly a nethyl group bn derivative according to d ai ms

-S heté"’rsoary , especial Iy s

f%ﬁl\@? e

= 0
RoZb ) 0. R 0.0
Y\/ R \/\D/\/ o HNI-ﬁCI
(o]
Ao L

1to9, In mhﬁ\ﬂ;q/a\/p\r%t ?b-sg 1%{3&,kyl especially -SMe, ou

5
| = O
Rbe\n/\/O\/\O/\/O\/\O/\/N /Ogc-) o HNI\UCI
0 J)/\
O = N ~0
~ H 7
RbZh\rr/\/O\/\ G/\/O\/\N /\ . 2 Q

E °J?ﬂl°\©[?

o}

e e e e oSy
T TRy

sz“j]/\/o\/\o/\/o\/“o/\/n\,ro Cl

o] o}




0O O3M MFH or cation@ or the groupin which C represents at |least one 7,1
el ect r wodonyoonesgroup, or alternativgsy in which -C(=0pdiRRrI02008®86t S 5
11. Crypt ophycin derivative according to one of Clains 1 to 10 defi ned
accordi ng to one of the following formulae, L preferably being in the para
posi ti BNy~ _, Za, Lb and Rb being as defined in daim1 or 10.

13. Crypt@phycP‘rT\c;ie\J vative of formula (1I1): O R7 10in which the groups

Rl to Rl have the samg_peani ngs as i aim 1 11 or 12 and G represents a
group -(CH2)nY, which i_§\|— e or (rr) or para (P) Position on
t he phenyl nucl eus bearing th N q'n the para position, n
being an integer ranging fromlto 6 a %3/5 -NR12-CH2-CE-CH in
which R12 -N represents H or a group C1- kyI
- 0C(=0) - 0- (4- nig r ophenyl ), or 150, R representl ng H or (Cl-0C6)alkyl,
nore parti CB’FG’M’aJN;WEt Pyl AP0

N AN 0x 0 o N al

peteaes

O

J\/\ij;(\)t ey l
% e

N7 NH,

mwu;,\i@”w@’?’vﬁ\@
1

ik

5
Za, Zp and R, being as defined in Claim 1 or 10.
13. Cryptophycin derivative of formula (lll):
10 in which the groups R4 to Ry have the same meanings as in Claim 1, 11 or 12 and G

represents a group -(CH3),Y, which is in an ortho (o), meta (m) or para {p) position on the
phenyl nucleus bearing the unit CRy, preferably in the para position,

n being an integer ranging from 1 to 6 and Y denoting -N3; -NR;2-CH>-C=CH in which Ry

represents H or a group (C-Cglalkyl; -OMs; -OC(=0)-O-(4-nitrophenyf), S or
fz
‘X\N\H/\Br or |
15 © , R12 representing H or (C4-Cg)alkyl, more particularly a methyl group.



14. Crypt ophycin derivative according to Caim13, in which Y represents

-N3; - NRD2003H1082ECH i n which R12 repepesents H or a gr o /ER2038)03098¢! ;
-OVs or -0C(=0)-0-(4- nitrophenyl). 515. Cryptophycin derivative accordi ng
to one of Cains 1 to 12 or according to formula (111) of Aaiml1l3 with G
- (CH2) 1% wi Chypibphyddh derivdBiye atidrding\id? Clairal 18} in dbich harepeesebarNgoNRad-€Aged t o

Craim 15 i - B BlsR B Rgeus ot on & B Qe Vbt ARG Boay.

nore parti cotraphgnylh nonocl onal anti body, a protein or antibody fragnent, a
pepti de, an oligonucleotide or an oligosaccharide. 17. Process for
preparing a binding agent to which is attached at |east one cryptophycin
der? vaflPve, Cryptaphyair deryativ apcedinigde aneof GRIMSH odRsir seeording tolfsimyla gilaefi ng i n

contact andclfaviiGith GL eRH,),Nwifiveoks 39| UbHOONES AlleiRRld, AaRlabstalihf er ed
bi ndi ng agent and a solution of the cryptophycin derivative as defined in

one of d aj ffgenfied & besconpugpted g bindiag 2g¢itopt i onal |y separating the conjugate
formed in step (i) fromthe cryptophycin derivative and/ or the unreacted

bi ndi t / any.aggr eqgat e or . 20, . Praqce according to
& o 35797 B sBMBe SRR T TS n ADist SinbdiRS Ber S g o
coifri si ng proted@car aatibodgnincsd patialplyRCEomtlobdl earttippdy, -aShmteirt fve datibstiyng

agent corpr v agsery Shathe % IENEHLGRl HILRURARLLLAg, Case wher e RCI

;
represents - che groups e case where RCGL represents
-SZa with Za 4-1; maleimdo or iodoacetam do chem cal groups in the case

wher e ReGL tSarmoSbh kil I SEAGE: i Luative
conpri si ng g@%ﬁf:ﬁ?\fﬁepﬁ%%gw&% %E%IHEESCGlqu !S%ﬁg tﬁ)étp]tegz%% -%%Eéﬁykéﬁe
crypt ophyci Aed@fys, sfered tp gs pegpiteie.Whith qonaistgii:no 30f unctions of the

bi pgli ng ageqs plaBf@ @LEcttAY ahd) RaSngd e RicHESP URSJA8 sBRHIAY oft AL ofticfgyohAens Of
the lysine resjdues (Lys) of an_ antibody; >.in the presence of ‘a .

crypt ophyci ANGIE EGRtIAPE oHiah AL COPIPHYGIR Hevellre acidineein aneedt Siaiets dg
agent conpritsss groups -SH when Y= -C or -nal eimdo, groups -CnCH when Y=
-N3 or carb lie acid. grqups when Y= -OH or. - NH2: 35> 1n the presence of a
cryptophyct 1 dey ol uhalERrdig e ramleef et sRR0 i puis FREIOEH

mal ei m.do odealieoarelfahedmréacpss, bindire dgienthinddpr ageaggrematgsripsest. t hi ol chemi cal
gregps. 19.Process according to Claim17 or 18, in which: in the presence

of "a cryptophycin derivative conprising a reactive chem cal group RCGL of
t he typ8. - SPEpcessrochidingita §ladgdatin weichpdi fi ed with a nodi fyi ng agent chosen

> in the presence of a cryptophycin derivative comprising a reactive chemical group
RCG1 of the type —SZ,, the binding agent comprises:
= disuifide chemical groups in the case where RCG1 represents —SH;

25 = thiol chemical groups in the case where RCG1 represents -SZ, with Z,#H;
= maleimido or iodoacetamido chemical groups in the case where RCG1 represents
-3H;

» in the presence of a cryptophycin derivative comprising a reactive chemical group

RCG1 of the type —C(=0)-Z,R,, the cryptophycin derivative is reacted with the amino
30 functions of the binding agent, especially the e-amino groups borne by the side chains
of the lysine residues (Lys) of an anfibody;

» in the presence of a cryptophycin derivative of formula (1ll) with G= -(CH.),Y, the
binding agent comprises groups —SH when Y= -Cl or -maleimido, groups -C=CH
when Y= -N; or carboxylic acid groups when Y= -OH or -NH,;

35 » in the presence of a cryptophycin derivative comprising a reactive chemical group
RCG1 of maleimido or haloacetamido type, the binding agent comprises thiol

chemical groups.



0 R."8"3-ALK1"0". froma conpound of formula:in which R represents a group
(Cr S5Cayeal2byl/ooiasy| , heteroaryl, (C3-188)cycl oal kyl, (C3-Kef)hrt@asysssoal Kyl
and ALK represents a group (C -Co6)al kyl ene; apegyl at edanal ogueof f ornul a: or
a sul fonic anal ogue of forrmula in which X3, X4, X5 and X6 represent H or a
group (18 Pooces) adokiding tiXClaimd 7 xp 18, épwbisent - H, - CONX8X9, -NO2, X8 and X9
representing HGfhe dreRtPofl CLrBbRldtY berivifvd @&ﬁﬁ%ﬁz@té redefildibnfidal @r&fgﬂgl ng

alternatively a uaternary anmoni um gr oup otes an Inte

fromO to 4 andCH1EHE e a?@@xthei?'"dﬂﬁiﬁﬂemﬂaﬁi mopifjed yith areeftfiing agerdehosano
2000; ; 3in which: - Hal represents a hal 0g tom 15- X10 represents a

hal ogen atom or a group C00X14, nitro., &J_m\g%%)itut ed or hal ogenat ed
(C1-C8)al kyl, unsubstituted or hal o‘genat ed® (€1- C8) al koxy, unsubstituted or
hal ogenat ed ( CRTH)MeSHI of igRaBst i t ut ed or “hiRIVBHENBIeResants TgypKEmy| |
unsgibstituted CGakE3)Avic ﬁ)@eéﬂswyt acyt,) Jhﬂalkyls URSCetdrbdieREIkAT ahbbtikt ut ed
with one to three sy bstit uent ecte from.am no, hal ogen atom

unsubsti t ut ed 'SPTRET 85@%2@ éﬁif‘ I783) al kyl group, unsubstituted or

hal ogenat ed ( Cl- ¢ koxy; -x Rf the X11, X12 and X13 independently
represents a hy 2N Jat em or represent X3 or X10 and X11 toget her
formaring (C2-0 )aP Q) xsvmi“ch is unsubstituted or substituted with one
to five groups (Cl-C4)af kﬁ 250r X10 arad Xdggvfatadm drefpgtider oiv tformndlld, a
ring (Cl-C8)al kyl ene, which is unsubstituted or substituted with one to

five groups (Cil- al kyl; and X14 is -Hor a group (Cl1-C8)alkyl; > in the
presence of a hycin deri % FveXconprising a reactive chem cal group
ment is nodified with a nodifying agent

RCGL of the type & ,oL/hj
chosen from succin m (N- mal ei'm domet hyl )c%/{%)l ohexane 1-car boxx‘l ate; O
sul f osucci ni m dyI N- mal ei mi domet hyl ) c§tcl GheXYIPBIC1 - aF'PaYRy | gt e for

o o x
TSOSH’/ %

C S. X
AR Y
0 in which Xs, X4, X5 and Xg represent H or a group (C+-
10 Celalkyl, Xy and X, represent -H, -CONXgXs, -NO,, X5 and Xy representing H or a

group (C4-Cglalkyl, X; represents -SOsM" or H or altematively a gquaternary

ammonium group and a denotes an integer ranging from 0 to 4 and b denotes an
X0

X S
" NH,* Hal
th

Kia in which:

integer ranging from 0 fo 2000;

- Hal represents a halogen atom;
i5 - X represents a halogen atom or a group COOXy4, nitro, unsubstituted or

halogenated (C4-Cg)alkyl, unsubstituted or halogenated (C4-Cg)alkoxy, unsubstituted

or halogenated (C,-Cglalkenyl, unsubstituted or halogenated (C,-Cg)alkynyl,

unsubstituted (Cs-Cg)cycloalkyl, aryl that is unsubstituted or substituted with one to

three substituents selected from amino, halogen atom, unsubstituted or halogenated
20 (C4-Cg)alkyl group, unsubstituted or halogenated (C4-Cg)alkoxy;

- each of the Xqq, X4z and Xy3 independentiy represents a hydrogen atom or may

represent Xs;

or Xy and Xy together form a ring (C»-Cs)alkylene, which is unsubstituted or

substituted with one fo five groups (C4-Cy)alkyl; _
25 or X410 and X44 form, together with X4, a ring (C4-Cs)alkylene, which is unsubstituted

or substituted with one to five groups (C+-C,) alkyl;

and X4 is —H or a group (C4-Cglalkyl;



O 5 NALKir-0-NHO O ALK denoting a group (Cl-C12)al kyl ene and b

bei ng 30201 BGAD52 0, b being an inBeger between 0 andERPR2010D3NVKIAL €

that may be obtained via the process according to one of Cains 17 to 19.

Conj ugate according to Caim20, characterized by a DAR determ ned fromthe

deconvol uti én iofthe eeskiRiSoisp enprophyaif dglheﬁ\teecommahngla regctifeectednlical lgpdupeen 2

and 10 and nor | Claim

20, char acter|§% ;'trfe“e eq@% Mr?ﬁﬁ@ %ﬁﬁs Zxodn@lgi&ﬁ%ﬁooﬁﬁﬁg?%ﬁ%r[ﬂ%hﬁ%n

greater than Of®) prefer ablysgﬁa%m@%‘l %ma@lmlﬁw@thmy@lﬁﬂwa@ﬂyarb@xyme,n 1

and 10 and even nore particularly between 2 and 7, the DAR kyei ng cgl cul at ed

by the equation: DAR = co / cAin which: co = RSAx Au) - ‘%? ED X 2

X SAM (ep,A2 X ED X1)] CA = [Am- (CD X Amand /69,2 deno

respectivel y, dufeswbisioidaic@smolkiniitenaionjcydeictarsol -vdrboxylatd: espect ively, at

t he wavel engths, X1 and X2; ED M and eD 2,2 denoting, respectively, the

nol ar absorpti 8&' fplu{;rf’ s of the crypt ophycin derivative before

conj ugati on at \tfe vva'veloefng/hs X1 and X2, these coefficients being neasured
he conpounds bf fornu (I'1) of the type -SZa with Za = -SMe or of the

type -C(=0)-ZbRb vvith ZbRb = -OMe O -0012-CH=CH2; EA M and et

denoting, respectiv, the nol ar abgorption coefofl Ci e&z@%ﬁ%@ked

anti body bef org‘i y@atwa}; [t he t& Walﬁf%heér@w

8]
N
8]

ALK denoting a group (C+Cqalkylene and b being an integer

o
between 0 and 2000; o ;0 ; sueccinimidyl-N-
bromoacetate; succinimidyl-3-{N-bromoacetamido)propionate;
10 , b being an integer between 0 and 2000.

20. Conjugate that may be obtained via the process according to one of Claims 17 to 19.

21. Conjugate according to Claim 20, characterized by a DAR determined from the
15 deconvolution of the HRMS spectrum of greater than 1, preferably between 2 and 10 and
more particularly between 2 and 7.

22. Conjugate according to Claim 20, characterized by a DAR determined using a UV

spectrophotometer of greater than 0.5, preferably greater than 1, more particularly

20 between 1 and 10 and even more particularly between 2 and 7, the DAR being calculated
by the equation:
DAR =cp/ca
in which:
Cp = [(ears X Au2) - (EaraX A1)l / [(Ep a2 X €ant) - (Eara X €pas)l

25 Ca = [Aut — (Co X epas)l/ €ans
and



Conj ugate according to daim22, in which Al= 280 nmand X2 is chosen
W t hi nwheospensa c wavel ength range 1326 nm - 252 nm ComgCIgRR2019mM509860N
that may be obtained via the process according to one of Cains 17 to 19 or
conprising the conjugate as defined in one of Clains 20 to 23. Use of a
crypt ophyci AudadiAradenpling cespedivaly, th@ﬁbmbambes:mfahmonluga@ sbBiiofi,or t he
preparation is attached at | east one of the
said crypt op%&%‘?'ﬁ’ggeryg:tﬂ\}g?%%%th%g % crypt ophycin derivative of formula
(1'1'1): RS  Eow abhd hz de@O’tﬂ@r@semwsly,eth@mlapabﬁpﬂ@l%oejﬁcxer(t&fZMMypmpmm isin
an ortho (o osLti.on .on t hen l.eus bearing
the unit }i?n\}érﬁ\é e X lcgﬁjugﬁa%{aﬁaétgg W%V%GI’E thsrbd andigythgg%?c}égg gsbeaq “da:
-N39 - NH2; maﬁurememmmmdﬂdﬂfoﬁﬁm(ﬁ)mfﬂdeltme -RI2withepy €30\ ar dfithertyise gr oup
(C1- Co) al kyI Q I roup; -OLG in which LG represents
a | eavi ng gr E%@{h(%ﬁb %M%P?r%a;ﬁ ewnl‘lgll > mal ei nido, or of formula: WO
2011/ 00 1052ma@mmmgomgmwimt@@@ptar abrginlign tealinidnis of s ndked t he
preparation, i-ndi t tt at | east one of the
said crypt opﬁt ?%Q%Ig%iéégu o atfh%b%@\mﬁ%é@n aa(}{(}g“%ng as defined in Claim1l
or 10, for the preparation of a binding agent to which is attached at |east
on cr!top@éﬁ d€J; yipt n Y :

S(C H fﬁ@a% fgﬁa%g\{gﬁlglﬁ}e%r@uﬁ £ 29{%&?']'." advxﬁdgt %S%éarmngq%n{ahéani ngs
as |n Ci ai nﬁﬂet"lfﬂ?l'\f%@'engihéﬁmeﬂ4§éhhg'?53rmﬂ1 nteger ranging from1 to 6. 29.
Crypt ophycin derivative according to one of Clainms 1 to 15, for use as an
anti cancer l1l0agent. 30. Conju ate accordl ng to Cains 20 to 23, for use as

an ant ?éanc@PnJH%ﬂﬁo'“@I‘ thatapg ags] i herPrenesD PeRoRBNG 19 one &f Rleims 17 ir use
as an anti cageesongfieing theldnjugate as def‘ ned in one of Claims 20 o 23.
15

25, Use of a cryptophycin derivative according to one of Claims 1 to 13, for the preparation of
a binding agent to which is attached at least one of the said cryptophycin derivatives.

26. Use of a cryptophycin derivative of formula (l1t):

T\ Jory l\©

20 (nn
in which:
G represents a group -CH=CH, or -(CH),Y, which is in an ortho (0), meta (m) or
para (p) position on the phenyl nucleus bearing the unit CR;, preferably in the
para position;

25 Y represents —OH; -Cl; -N3; -NHy; -8H; -COOH; -NR4;-CH.-C=CH in which Ry,
represents H or a group (C4-Cg)alkyl, more particularly a methyl group; -OLG in
which LG represents a leaving group; -OC{=0)-O-(4-niirophenyl); maleimido,

or of formula:

Rﬁ R R3

DW
O £ Bt
Ryp

RR5

oﬂwl\@

Rio R; RyH

30

the groups Ry to Ry4 having the same meaning as in Claim 1, 11 or 12 and n being an



32. Use of a cryptophycin derivative according to one of Clains Ito 15, for
t he prapaneaii/aniosf an anti cancer nedif@anent. 33. Use of BCT/BRRODAITOSG

according to Clainms 20 to 23, for the preparation of an anticancer

20medi canent. 34. Use of a conjugate solution according to Caim 24, for

t he pr epar ainteger gmgiag framt i iodacer nedi canent. Figure 1 Figure 2
agent bi ndi ng agent 5

bi ndi ng

for the preparation of a binding agent to which is attached at least one of the said

cryptophycin derivatives.

27. Use of a cryptophycin derivative chosen from one of the following:
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28.

29.

30.

31.

32.

33.

34.

Za, Z and Ry, being as defined in Claim 1 or 10, for the preparation of a binding agent to
which is attached at least one cryptophycin derivative.

Cryptophycin derivative of formula:

M M
/Sj\ 1& Rat (CrinSs(e " Ri i(\
R1D

Rs R?
the groups Ry to R4y having the same meanings as in Claim 1, 11 or 12 and n being an

integer ranging from 1 t{o 6.

Cryptophycin derivative according to one of Claims 1 io 15, for use as an anticancer
agent.

Conjugate according to Claims 20 to 23, for use as an anticancer agent.
Conjugate solution according to Claim 24, for use as an anticancer agent.

Use of a cryptophycin derivative according to one of Claims 1 to 15, for the preparation of
an anticancer medicament,

Use of a conjugate according to Claims 20 to 23, for the preparation of an anticancer
medicament.

Use of a conjugate solution according to Claim 24, for the preparation of an anticancer
medicament.
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Figure 1

binding agent: Wi,

binding agent

Figure 2

binding agent [H;

binding agent ﬁ*\l{\/\ga




