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WO 2008/ 028934PCT/ EP2007/ 059310 Conj ugat es of
Di sorazoles and their Derivatives with Cell -binding
Mol ecul.es, Novel Disorazole Derivatives, Processes of
uring and Uses thereof Description
wo?{ﬁﬁ{dg@g} The invention relates to conjugat esﬁﬁ)?‘ﬂ]%%J310
di sorazol es and their derivatives with cell-binding
mol ecul es, such as peptidesland proteins, as well as
novel dlsorazole derivatives and processes of
Crmjughmst of Digpraiteteeahd theirsbBerdvativesiwith Caii-Uding EMblaeules,

o IR e RN Ao, PREmS S oPn ot oS T eskes

a dranatlc i ncrease-in oncoses and tunor-rel ated
cases of death is expected worldw de. In 2001,
Deecription de approxi mately 10 nmillion people were 15
suffering fromcancer and over 6 nillion people died
fromthis di sease. The devel opnent of tunours is a
fundanental di sease of higher organisns in the plant
din the ani mal ki ngdom and i n humans. The
eneraII recognlzed mul ti step nodel of
c a‘FI@I 'ﬂ\@@é%%@l alesylo CopEgates g disprazoles aag ﬁl}&ﬂ&erwa’uves with celi-
biagieiy Moleatiies) ﬂsu@lﬁ a@ @ptmbe én@brot’@ﬂsﬁbé RBPad ﬁb\@ndrsorazole deriva-
i ndi vi dual cel g % ng fied ini
Y5 AP PEXE RSP Hﬁ‘ﬂu &th’f”lgr RESChL! NBTF PEMYPG T 45eD 85 Me-
ditarentt yin partieuldadod the reatbrehnsidiaAds tehages, a mal i gnant
state with netastasis is reached. The term cancer
or tunor conceals a clinical picture with nore than
200 various individual diseases. Oncoses can proceed
Piigr &t beni gn or mal i gnant manner. The nost inportant
tunours are those of the lung, the breast, the
stionifiemext iew veatska dfamdtie inpreasadn oncheesansidumperelatdvecases of

d‘%quﬂ‘?g &Bé’c&&?ﬁ&dﬂl in Q('] w@%ﬁ%mﬂnﬂ&%@tf(}r}ﬁimoﬁ BEople were -

Iver an ] oo system ere
sufiering frem carcef Rt ovas Seillion peoptedied Bomphis g!rs@@ses Thndevelop-

mbRST turfdtYs E%h@h’dé?r‘lﬁntal UQEQSet J?thfeh@rg&%fﬁ@fn tﬁ@ﬁlaﬁﬁcﬁ%ﬁom in

recog nized relate to solid tunours,
thﬁéﬂmaéb'nacﬂom anq w@uawan%&eg?@&br%%wdm%@pa@p@el g ear-

c:hdgéﬁéél@ h@sume% |Thad ia& Bir&ddlittoy a&itfurrﬂj:{@ohl Bt 4 ?‘@’lhf?@'o? muﬂ'ﬂ@ns in an
. ancer co rol are |
 inAg £ st Semacg s e AR GBIE TN vy e

firgilg ata BEAigRNGesnddiaté 8BgEN b nyAion R SRAPIFSINBIastabie isheachz@.
vel op nmedi canents whi ch bring about a marked

p T aergetanosr od turhdrecoseaals v dlnical mﬁu:@rmmwameahmmlveh@s in-

SR RO AR s M ol

) imporniamt ddmafrs er@ribese. of the lung, the breast, the stomach, the neck of the

- uterus, the prostate, the head and heck the large and small intestine, the liver and the
blood system. There are great differences with respact to course, prognosis and ther—
apy behaviour. More than the 90% of the cases recognized relate to solid tumours
which in particular in the advanced stage or on metastasis are freatable with difficulty
or are unireatable. The three pillars of cancer control are still surgical removal, irradia-
tion and chemotherapy. In spite of great advances it has not yet been possible to de-
velop medicaments which bring about a marked prolongation of the survival time or
even a complete cure in the widespread solid tumours. It is therefore meaningful to

invent novel medicaments for the control of cancar.

-



WO 2008/ 028934PCT/ EP2007/ 059310 - 2 - Nat ur al
substances are an inportant source for novel |ead
structures in pharmaceutical research and are in sone

so directly suitable for the devel
wo‘i@o%?w?#edl cament (Shu Y, J. Nat. Prod. 99%55%1}500%059%0

61:1053-1071). It is known that many natural
subst ances possess strongl y2eytotoxi c action (Ram VJ
et al., Drug News Per- 5 spect 2001, 14(8): 465-482).

| tNatSrakmbNan&d%@e AR inoManS40vsdeXBCR ebad HRICAIOUR pharma~
of. the di sorazoles are iso] ated fronl

t
R SRl A0 Eifn SOB Reas S T LBRPE I o fBapEentol a
-ncﬁubamemarﬁéretsw Y,.J. Nae b’lrtgis 1698) 61 Chmmmw)%,fs Krdwin that many

sor.azaol es
A AR RS SBRTRY USRS AR S PHE News Fer-
5 smHcE200dz 04(8): AB5-482). was reported that it possesses an
- antiprofiferative action in cell model S (lrschik H et
allt is kgownrthat riaitwrali substan@s, of #8(drdpup Shsidhg dltheadisatyzotes, are

' ls@g1§o| OHO\H& E{l}it%rnﬁugrgof Ztﬂ@%mial{lj §§Eﬁ%§m %éﬁulé%&'r‘?éo cefzu(éiansfen R et
alt, higbige danrfem. dP%bBoEe®7WRls nei t her di scl o,sed nor
suggested. A biological investigation of the other

dilis v 29 dispraggieshgye begny ipelated @nd chapgerized phgsicorhemically.

10 Fdr@iﬁ@dté&a}dﬂ;ﬂm 'ltrirvééﬁbbérfé& tR4t IFBcfSQés%éé’hﬁént@rolﬁéigtw@]actlon in cell
0sses Xi C_action on various hunan tunor

mgeis (el e¢ oy InARRIOTER AO%, ABH Hro% ERekAbr G iipertation

20oh T sbhiisSHeQhiverifae Car’-‘b'ld Wllh@fmr%%rBrauﬂﬂs@%éig)n PBRever, use for
| tthDSt at e carci noma, ' car ci noma. and

OB ol GASoR SRR Befisr PRFPREY Baf SUatHBes A GO invesiiga:

tiodlio$ teastidr éRofakolad thabhot carricd dui s case cel |
cycl e-dependent. Even in nanonol ar concentrations the

15 c&Vvo 20&41:1)2341:43 ra’b@rth eHatlini partichir GROMLFIBAEE aAN D1 tpbgsess cyto-
nt o

oS8 ASPh 55 Ftste bRl el Moo, AP PR S vioyplar@pagrtigtions.

thedivision, ioter dias off avaohresartisorasedstate warinoala, gliobtstoara, lung

a&f Jotﬂﬁa}én\ﬁ%réefyﬂbﬁcte gﬁié%fmﬁl%’&{ rhe B&Io%%?&tsgrgs&%r ?1 Q%ﬁ’ o1 IS .

ive“agai ns
in Hyisccage pelbeyicleeiepesdast. diven drehdnomotas soncEhiratiomaitheered ciae is

20 heRAR tHei/M phasd Eﬁcﬁqg HieRES hCarblor] &FEHB%%Eb@QiISG for use

as a cytostatic Annua

1 &@é@&%wﬁg hhﬁel@n%@lls Iﬂ?r.—ﬁ kEI'@c éntl?o%?a%bé‘ 8&1&9 loP g:@&azoles is

| Forschung (GB
. bageql. {erads sone%aaerﬁeﬁfé@ "@fnfévtf%vﬂ tuMn pakymﬁvzaﬁyn dfurther, disorazole

E?dé §c§%ﬁz§é@£xﬁst§a§!ﬁ§kd ha%d %tn@lé@ihé’-!’éﬂs@&ﬁ l:é‘ll lin¥s rﬂ:e%b@é@ B far-
it 3 ana 0 %jues Chem Bio
tlc%‘a %eglsor t@egfoy gye ag@qﬁps&@tlcg{]lﬁgﬁ%@, gnnuat Re-

25 poft 999/2@30&& tifermedehﬁ:héﬁmrfm&e&r@fog@bﬁ@mgéﬂuﬂg ABFa F&begww
ohave been studied and thoroughly described (Hllier
et al., J. Og. Chem 2001, 66: 6037- 6045;

i %ggﬁ %E?éxlgm&edgﬁe Ceﬁ[ﬁl‘_ekﬁi{e\lﬁiﬁ q({),?org%(&zf%g Zpe struc-
tur&ﬁﬁt(vit}?)elatlbﬁéiﬂ{ﬁefleﬁg}#b) its analogues (Wipf et al., Chem. Biol. Drug Des.
20086, 67(1): 66-73).

30 Total Synthesis strategies for the synthesis of disorazoles A1 and C1 have been
studied and thoroughly described (Hillier MC et al., J-. Org. Chem. 2001, 66: 6037-
6045; Hartung IV et al., Organic Letters 2002, 4(19): 32398-3242; Wipf P et al.; J. Am.
Chem. Soc. 2004, 126(47): 15346-15347).
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WO 2008/ 028934PCT/ EP20071059310 - 3 - D sorazol e

Al has al so been further characterized: it was shown

that it acts as an antimtotic agent on tubulin
nmerization and i nduces apoptosi.s in mamalian

R
WO&@‘?%%”?‘EI nakady YA et al., Biochem Phar madS/EP2S3459310
© 67(5): 927-935). Further rmre nmet hanol ysi s products

of disorazole Al have been.generated and studied for
potenti al anti- 5 proliferative activity (Hearn BR et

[sor]c'tzo@'% -haEafg- begrQRjﬁherQ%Q@cten}é@ it shown th-gpﬁacts as an

oW n rior art docunent are directed

‘amre%qﬁlﬁtaa@stuog tgggulig pglmmmm@sam mdmeataeept@@wdmahamelfs

éﬁ%dwm 2. oﬁ&g{ee{rf @ﬁarﬁﬁkan%me@ggﬂ §57. b@ﬁt Fﬁ%ﬁn&‘érmetha-

di sorazol e synt hase CcO- wor K

nebigif REOdEF!E 28@15%{3% Ahbaverhesa orteraied mng shiied darpetenigant:

pkdifrAive SRk yﬁﬂaﬁ’n B8R ¢ Be JTRE&X PldddeodNbo@ialsg5§0r aphen
A (Schupp 0O et al., Journal of Bacterlol ogy 1995

177ne ﬁﬁﬂ?ﬂéﬁr@hﬁ dBlF‘,]LQﬁ% i ﬁk@tdlréctll@ E&tﬁ% bl@éyr%ﬂﬁé%_:s of d:sorazoles or
i.sorazol e bigsy re.al so char erize .
RS AP RS GO BB Ba R Tpd Bev ol Thasees o disora
286 YoiyRetidd 8ynthdep Bcraupd 260 bmhersScr(amizM e Soringium celiulo-

s §8r0 G0 For B8 Disyrihdgl g il i B P Sorapnen A (Schupp T

efadl o dameal tof Baweriqiogydi99a,r177 d8RTGra60)s Bibisgthaisgeoas for the

RS WIS Bl 0l i Ao .

Ghne Bdi%e 35%:19R198). dfopb agd esrwarkers (&ppp voatiatb, Gemetsioaaem. 2005,
[ inther D-/L-Mel (4-[bis(2--"
S@ﬁgﬁﬁ?ﬁ) aﬁgnvﬁg?é%?ﬁot]ﬁ'enyl al ani ne)( [ ( .
CWV%EPH@H@@#’[H@QBY mer rB&hdd ?opﬁrgao&ﬁ{é?l%g}{écl S%Q)I’ uggest con-
epoxyal kyl, 4- napht qu| one- 5- oxycar bon ci ﬁyq )
luaét%PminﬁWS ( Doxor ubi ci n, DOX), m tom ci nyI

(Mtonycin C), esperanyci nyI or net hotrexoyl .
Di sorazol es, however, which are tubuli n

POEEL) SR Lo LI DLLOLS B0d | duce AROLa) ey L ogues
wiﬂbWtdtU)Gc n'1d§t|55 %Bh ﬁ@aattb§c:ﬂ1 b@@ﬂ‘?dDﬂD—M@ﬁﬁé{b@& c
nt [ ar ar
AR BRANEETRY vDaPBatrlienix 22rRe Y bl
e[my_yajk)dm & naﬂt!ﬁqlumnagﬁxmﬁmmgl&ttbﬂ domo:pnbpm?dé)tox(;rutgm ; -
0 ostati
D@%L %t%%?dqy%@ﬁ H)rﬁrjl %lnl‘d_l @ﬁpq?nr%%gf o nﬁ%g%/trc' 2 @I ew novel

ana es.

t R ARR ﬁ?\@gﬁ'v&h dhea? B V;?Jéy ?O{F&Wﬁr‘ﬁ&ﬁ)ré Fr?c}g induce gpop-

consli st of use of ar e oXl € ana ues
tosisiRIFe nplonrdioned eotds bomeas g&mamurﬁnmmvmswnt ain

doxorubicin (DOX) or 2-pyrrolino-DOX (Schally AV et

alUS 5.84%,2035s idisppied toxyptoxicanthragein GURR gy Patiatar

do@brubw@{bﬁﬁ@br RGBSR %Hlﬂgﬁ§br9fétn?é%0§uch1@ytot@ﬂc§%mehes

In all three foregoing e erences di sorazol es :
H, bombesin and somatostatin and

their analogues.
Schaiiy andﬁ Nagy review novel therapeutic modalities for various cancers that con-
sist of the use of targeted cytotoxic analogues of LHRH, bombesin and somiatostatin

which contain doxorubicin (DOX) or 2—pyrroEino—DOX'-(Schally AV et al., Life Sciences
2003, 72: 2305-2320; Nagy A et al., Current Pharmaceutical Design 2005, 11: 1167-

1180).

In alt three foregoing references disorazoles are not disclosed nor suggested.
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- 4 - O her prior art docunents that deal wth
cytot oxi ¢ agent contai ning conjugates conprise

anti body- cyt ot oxi ¢ agent conjugates for use in cancer
therapy (Chen J etal., Expert Opin. Drug Deliv. 2005,
2(5): 873-890), antibody-drug conjugates for use in
oncol ogy (Hamann PR, Expert Opin. Drug Deliv. 2005,
15(9) 1087-1103), multi-class- 5 anticancer-drug

CODNSRE S50 e D A i

Msé@ﬁ@qdy%@(zmg@ﬁ oorgugaieofibomsecin cancer therapy (Chen J et al.,

SRR IR SoaF Y87 8oL SRRy o on

' doWRyIRAMABRRR, m@@sommsanugawivm%gn 82 7IHB7- 13 08N mudfi-class-

WA L DERRERe BTGP O oy (e SEe Bbefario e
Mé&dicid4l %‘é@rﬁstﬁﬂlﬁ)ﬁ 12rpaH054n dinpa elkelnidagytateat agent-oligopeptide

PiGptior RLPRURR e RRle PP ERARh SBisit Bedipisia

(A5 972 Iﬁ’:&) Ve daspmﬁdn agd WD 98/QRUTS) pradltthnfa@asltmeresptfcm conju-

g{@iﬁ fIR éfrr?%ﬁ{ o 'p@?sf?é?egan%'é? JJ$§§{ 49 gg@%{j 3B¥em. 2002, 45:

4208736, y&nﬂ&ﬁ)@ anzhrotﬂmﬁ-ﬁctl\&md prodrugs fokgelentiba antekbhcer therapies

(mfzsgﬁ.é%ga??ghﬁgv{ﬁ‘fg%gg@ F,r%lrlilsjezs:ﬂ3 ?1{2;(5@81' % ﬁzl g?%\éﬁg)eéﬂd CProdrugs of

rianrt]nﬂalcamtmpqmm for use i anﬂbod;emiectadwzwne pr@dru%thecm:g (Bfichel S
%@Eﬁtﬁ@% " EREBI PRy sl 2FT el vy 0ct -
(1 f\ggwdln(q%ese%éégg}ﬁg gfler%mg% rdlszotgigzo\gs’ h §V alc\ghlf:ﬁgre tubulin

potyresizatidrainibitdrs ane inthuce apoptosis, are not mentloned nor is the use of

them suggested.

Summary

In a first aspect, there is provided a compound of the formula (1) or (IV)
C1-B1-A-B2-C2 (I},
C1-B1-A {IV),

wherein for (I} and (1V) :

A is a disorazole moiety according to formula (111}
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wherein: Rio, RRo, Rkp, Rmp, R28, R30, R31, R32 R33,
R34, R35, R36, R38, R40, R41, R42, R43, R44 are
hydrogen; 5 R p, Rnp together form a double bond or
are independently selected fromthe group consisting
of "hydrogen, al koxyl"; R27, R29 together forma
doubl e bond or an epoxide (aygr-an); R37, R39 together
form a doubl e bond or an epoxide (oxiran); R25, R26
are independently frome h_?éher sel ected fromthe
group consi sti ng %f : " 19 c sah%Qated partially
f bons havi ng Cl1-Cl12
car bon at ons, f whi S _' ght - chai n or gpganched
" Al pel d/ or one

or nore(}riQl & bondy" R |chR3(§ opt| pha

by 1, ubst i tjuent&S; ndependenjtly fromgach
ot her s fronRjdie group sidting of "(™
acyclic saturated, partially unsatura

unsaturate hydrocar bons 15havi ng Cl1-Cl12 ¢ar bon

at ons, whi may be straight-chain or brapched and
may comtydi n gr nore doubl e bonds a Ghe or
nore tr M (jki) saturated R tially
unsat ur at eRenonfar o at’i ¢ cycRine hyt n
Qhouplre [ ont-< ' and
cont ai Ai Ng~t 0 of/ 3 v ir o ms form ng

thegpri i ) [ .- Qclagbon systens havi ng
i [ gystens in which
i - or polycyclic-

20t he aroffatic Cﬁ_{ f &
saturated, partial®dy u[g at ur at eDdRamd/or - 4b -
aromatic system (iv) 5¥, 6- or 7-nenbered cyclic (),
aromatic radi cal which conprises at least 1
wiefreéhoat om where the heteroatons can be identical or
di fferent, including systenms in which the aromatic
Rjycﬂjg Riks, Rray, R26f R30,R31, R32 Ry BP4IRI5, RIOURIS, M0, R41, R42, R43,
r%ha” nsat urated and/or aromatic system (v) a
BF ™ P%ycl ic systemof 3 to 20.ring atons

'ﬁ@{@}pl&iﬂl @%g ar boﬁouabf,l r&rgntallr% aqd%ger?’dc?nfi g{zlgtgt?d from dthe Ig;?roup con-

whisgsting be‘hegrober, stiyesyl&@m may be sat ur ated, nono- or
pol yunsat urated, but may not be aronmatic, (vi) a

Fg,r?om%e:galwémrfadwtﬂe bpnd @ra«)emnmd(ev())xmﬁmve | i nked
via a group from (i) above, (vii) a group selected

- R370R3Qitbgethartfarvea BowKe tord ar an epaxide (Pxitam)i(i ) above,

(viii) a group sel ected from (i), (iiti) and (vii)

above linked via a - 10SQ2- group, (ix) a group .

R2f, &bede fndeper{dently Bomndaich oliiss seletipd e toe groyp copsisting of:

gr C1-C12
%B?cllc%é U(zﬂga;l %gi%l %ﬁ%%turall?i L?Hﬁ%%;ﬂ%{dﬁﬁrbéaﬂsgh;agmg |

selcedioedatdim@mmqm maybe \stralphta@weoﬂ brancagd gng may-aeptyn one or

& d% Pf!b 'bbm l%rI o e( 'n)lgre ?ﬂpﬁ’é QMSS@hﬁﬁ'iseébtfohﬁlw substltuted
( ) via a -C(0)0- group
gr by, er éwe@txtrﬂerrbsnn@epend@n(lmr@m eaply o@er $€ﬂ%§ad frpra the group
O%lestlr%rd? YRy sacydicDat FHetd Cparlidity unbatBraié Lo unsaturated hydrocarbons
having C1-C12 carbon atoms, which may be straight-chain or branched and may
contain one or more double bonds and/or one or more triple bonds, (ii) saturated or
partially unsaturated non-aromatic cyclic hydrocarbon group/radical containing 1, 2
or 3 rings, and containing a total of 3 to 20 carbon atoms forming the rings, (iii) aro-
matic hydrocarbon systems having 3 to 14 carbon atoms, including systems in which

the aromatic cycle is part of a bi- or polycyclic saturated, partially unsaturated and/or
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15sel ected from (i) to (vii) above linked via a
-0C(0)0- group, (xxiii) a group selected from (i) to
(vii) above linked via a -0C(0)NH group, a -NHC(0)O-
group, a - OC(0)NR- group, or a -NRC(0)O- group,
where R is independently selected fromthe group
consisting of (1) groups (i)-4pa (Vvii) above, (2)

hal ogen, (3) -NOG2, (4) hydroxyl, (5) group (ix)
above, (6) amno, (7) imno, (8) hydroxylam no, - (9)

hyg C)%ét@ys\ystefnog]ﬁof) EY@PFmefnbdiled® Iy&[c%‘@mgf @r’éﬂ%hpwﬁi& comprises

d’Via a cyano group and
s u laf Ieytslrylheter(omqw)lvfar@ﬂﬁa hetarogiomsican pe ddeitiea or giffgrgnt. including

beggs ﬁw%ﬁghgh@ clél> %%4’[' a®idp olg@&’ﬁ(‘,’ ththrated, partially

I ox am n XXI X
gr uu@u@mdemdé‘d aForoatic(dyptern (A mpn@rmﬁ\pelypthk éﬂsi%maﬁ g to 20 ring

ni %{o?r%e&n% %mg 3%1)9 g 3'1”5'3 4@99“9\91’8&65‘1% which are identical

(XXXI a 'group rom (vi1) above
| i nkdiffereint aad dywhioh ¢reotyslic @}s@m ma)y bgtﬁatqﬁg flymono- or polyunsatu-

25%{%%‘%){ maag%r g&gaﬁ)ﬂla@ G (%g af rQLr;B %éléctécffr&ﬁ'ﬂ'(l'i) (FBRPYS above linked
seliact grdup from (().a)bov@ (i) i grouam@%ctecﬂ fw@dmi/a@va IIQ'&#C* Yia @ group
f
A ol ()EboPE Al o &%ug sleg%gg&ggﬁf g Jandl(ipBLEABL ORTa
ac iSO+ gsiug BX)I ) gmoem ﬁels@ted o (1) tg Kok abgMelinkedtyia gaRd o group, (X)

Cno2EBgh X EBRERAD NO- SRS ERIZSTEY SHTE KRR MR, i 2
So gmup&te&tcltemi frcm (iatod g )atbiowe ami@dogmé sc(%rﬁWFs brvifracetyl, (xix) a
; ntbu Mefbct g 9) (t\/@ a]009|é lifkedRid % %(@)'O—zgroup (ﬁ)@ a group se-

econ S provi rocess
matectatiom |(|mg> (an)camp@ limeedada aeﬂqﬂ@di— AOON; e(Xé(ld ﬁﬁvdes |(>ﬁ‘g) a group

| P2eRbRAYonf i EIATBbAR AiEl RIPZELR RPN digRup selected

pre er anny
moifrom (@rid/{oi) abaneﬂmnheqi N@%@@@W—Qj@m @l TJ,NP{G(@@r group, a —

TSRS 1Skb(o\ AR LIl ol
m)'“m grofip oomsigiag tof (ﬂr) oealpst(B tatvl) shave, (3) belagers (3) -NO2, (4) hy-
droxyl, (5) group (ix) above, (6) amino, (7) imino, (8) hydroxylamino, (9) hydrazinyl,
(1 0) cyano, {11) a group from (i} fo (vii) above linked via a cyano group and (12)
su'lfhydry[ (xxiv) alpha-amino acid residues, (xxv) beta-amino acid residues, (xowi)
amino, (xxvii) imino, (xxviii) hydroxylammo (XXIX) one or two groups selected from {i)
to {vii) above I[nked via a nltrogen atom, (xxx) hydrazinyl, (3xxi) cyano, (xxxii) a
group selected from (i) to (vii) above linked via a cyano group, {xxxiii) sulfhydryl,
(xxxiv) a group selected from (i) to (vii) above linked via a —S-S— group and/or

(xxxv) a group selected from ('i) to (vii) above linked via a sulfur atom”;

B1 and/or B2 are independently from each other selected from the group consisting of

“dicarbonic acid residue linker, succinyl, glutaryl”;

C1 and/or C2 are independently from each other selected from the group consisting of

“LHRH, [D-Lys®}-LHRH, somatostatin, somatostatin analogues, human serum albu-

min (HSA)";
ois 1 or2;

pis1or?2
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c) coupling of the optionally separated (purified)
nono- and/or bisfunctionalized disorazol e-linker
noi ety with cell-binding nolecules to yield a
di sorazol e conjugate of formula (1) d -81 - A -82-
C2 and/or formul 10 a (1V) Cl4c-Bl - A d)
optionally, separation (purification) of the
dIS ' : I I - = A -
Iﬂ ge%l)ﬁ %%P gr?é(r«‘fs{%ogranaéﬁ p?oc%g% ofoq%antggcétwnoqia c&%pound as
éﬁm@ﬂabawﬂmthmanbdatwsﬁ in which A Bl, B2, d .and
C2 are as defined in the first aspect. In a
ahi redctingpedisorazdie cempaunshwith albakes n@ﬂaram%mﬁec ahhydride, to yield -
COMPRSEL! é%{gj{é} r[c%bmzé‘d BEQFa%gIe- ef?&bﬁal ly active

nount of one conmpoun d above. In
i E
0, A LS8 i o
nedinbanenretyffmm tesetion eduoteand sigeipodugie.ophyl axi s of
"cervical carcinoma, colon carcinoma, glioblastom,
¢)urpuplneceithe @vmnawﬁap@rﬂi@d {purified} mono- and{oablﬁiuﬁgt]pnallzed disora-

as pz%?é hn LPRoRt a){ Y?ltrPEQIVIhH&H %I(J%(,Iu|e%qg2%ldsé ngor%zole conjugate of for-

ph arnaco ogl C act.ive amount I'east
coﬂpd@ﬁHCHs-Bbfﬁne§2aﬂ6%éndﬁﬁbﬂﬂwharnacolog|calIy

active anmount of at |east one additiona

pAY) FdceBit+éal |y active substance as defined above.
Description of the invention The present

dnvantionally, spegraties (pjfisation) 6f fheslisomrzoteoegningatesf formula (1) C1-

di 59f 2 a%\ol g5 %ﬂdﬂ%‘f&rmmﬁ&leéﬁ' V@is—W'chJ?n ﬁ%‘:{' écﬂi@té‘&nd side

nol ecu I S anot her ect of

i nERdUCEh in thQBApBébvﬁi%léJh 2 aresew @@fo?é inydeif W&‘étaisp%fé

A further object of the present invention is to

pr duiadbirpasnest dese sipravdded acthanmageutipdl IcoBtposition cmprsing a phar-
n@@&&@%&aw%ﬁféarﬁ&ﬁt%ﬁanegﬁrdnwcenpbm@eég §&Meli AbBYLVi de
conj ugat es of disorazoles and their derivatives with -

celih atbinH AGepDhfed |sep?oﬁ8é’d MRVRE oflh $8BEREas defined above for the
derivatives that:- can be used as medi canents, in

Harypeiurent afrpedianaent ferdperiraatmsit gag/pioRrePkYiaes & “cenvicakparci-
noma, chld@ c‘érﬂlrﬁﬁﬁa %floﬁljé@omgvlﬁﬂé bafceRavak&eBancer”.

surprisingly sol'ved in one aspect by providing

co Wﬁ@qﬁﬂ%égé‘& Ochgr'erlg phﬂlcfe@ Fa (ﬂm‘drﬁ; \r/w\%ra F‘Ha\'ﬁ]a&ﬁoglc@% attive
A( erein, for
aemqpr(t gt Ieast one compound as defined abbve and a pharmacologically active

amount of at least one additional pharmaceutically active substance as defined above.

Description of the invention

The present invention has the object to provide conjugates of disorazoles and their

‘derivatives with cell-binding molecules. It is another object of the underlying invention to

provide novel disorazole derivatives. A further object of the present invention is to pro-
vide processes of manuf_acturing thereof. It is yet another object of the underlying inven-

tion to provide conjugates of disorazoles and their derivatives with cell-binding molecules

- and novel disorazole derivatives that can be' used as medicaments, in particular for the

treatment of various tumors.



A is a disorazole noiety according to formula (111)

-5 wherein: Ro, Ro, Rkp, Rrip, R28, R30, R31, R32

R33, R34, R35, R36, R38, R40, R41, R42, R43, R44 are

hydrogen; R p, Rnp together form a double bond O are

independently sel ected fromthe group consisting of
“hydrogen, al koxyr; R27, R29 4qagether form a double

bond or an epoxide (oxiran); R37, R39 together forma

|l e bon or. a i

BB R 1 PRSHPBAER OBY ey PLALL PP B ey py grsvicine

d@)ﬁiﬁ)&hﬁds aoafing fodblayid (Wi (&) i s optional ly

substituted in the al kyl group by 1, 2 or 3

substituents independently from each other selected

fromthe gr nsi stj,n | kyl, cycl oal kyl ,

.cycl oal kyl - gﬁ yEQ é$ %2 ?erbgryl, aryl - al kyl,

het er oar yl - aHKyB1—hEterocyclyUVLheterocycIyIaIkyI,

al kyl sul fonyl, aryl sul fonyl, aryl-al kyl sul fonyl,

hal ogen, -F, -d, -Br, -1, -N3, -NO2, =0, =8, =8(0)2,

hydrmexaih,, forc@r i), acetyl, car boxyl, carboxyl ester,

am de, carbonate, carbanmate, al pha-an no acid

r esiAds esiisdptobe mniet;pacao'rdmgte%rumm,(lilal koxyl , am no,

I mno, hydroxyl am no, nono-al kyl am no, di-al kyl am no,

- hydrazinyl, cyano, alkyl-cyano, sulfhydryl,

di sul fidyl al kyl and/or al kyl -sulfidyr; Bl and/or B2

are i ndependently from each other a |inker that

covalently links Awth O and/or C2 selected from

the group consisting of "dicarbonic acid residue

I i nker, succinyl, glutaryr; O and C2 are

i ndependently from each other a cell-binding nolecule

selected fromthe group consisting of "LHRH

[ D-Lysl -LHRH, somatostatin, somatostatin anal ogues,



human serum al bumn (1-1SA)" ois 101 2; pis 1 or
2. - 6 -  For the avoidance of doubt, conpounds
according to above formulae (1), (Ill) and (1V) can
be present in the formof all possible double bond
I somers, such as "pure" E- or Z-isoners or mxtures
of these doubl e bond isoners.. Further, regarding
above formula (I11l1), o =1 or 2 neans that there are
8 or 10 carbon atons between5t-he oxazole ring on the
| eft hand-side and the carboxy-group on the right
hand si de. Anal ogous, the sane applies to p =1 or 2,
where, respectively 8 or 10 carbon atons are incl uded
bet ween the oxazole ring on the right and the
car boxygroup on the Ief:R7 The term "linker" in
the scope of thejpresent 4'n ‘|on Rf?suitable to

e cell -binding
It is vﬁtrﬁzsthe

nol ecul es C
know edge of .4 ;
activat €J-fQxnms and/pr di ¢ado
i nker nol ecules for theRa%ner.tlon
conj ugatles, R\ evantRjprior art Wter s
sui tabl e Nnkers conprises for exanpl® Mghel 5 S et
al, Studiesiin Natural Products Chem stry R000, 21:

157- 180; Ti:tze LF et al., Current Pharmacg

Desi gn @903, §42155- 2175; Brady SF et al<, JT.OMed.
Chem 2302, 4574 4}{15 WD 99/ 021 lq acz S et
al ., Bidor daic /& Mediti nal Gmemi , 13:
?% -5054; Hapem—RR Expert Cmep u ug [iv. 2005,

9): 3744103 Chep DET in. Drug
Del iry./ 2005/ 2(5): 873-890,fUS 53 903, Us
6, 214 96% ,

43 p
Ras ' Rnp

RI
Ry P | (i),



-9 - Al these cell-binding nolecules and their
anal ogues are well known in the prior art. By the
term "anal ogue" referring to cell-binding nolecule
any structurally and/or functionally rel ated
cel | -bi ndi ng nmbl ecul e anal ogue that is known to the
skilled artisan fromthe prior art is intended to be
within the scope of the present invention. Non- 5
limting exanples are for itgut-ance anal ogues of LHRH
such as triporelin, cetrorelix. and others. The
term anal ogue referring to cell-binding nolecule is
Whg%gg intended to conprise, if applicable, agonists
and ant agoni sts of the cell-binding nolecule in

questian, i,e. ANRIS0RES FARCRAE HAR RS

R‘D%ﬁ‘aggﬁﬁ' §?§ %%d;%@hn%ﬁl—ﬁaan agﬁgﬁ,pﬁ% in the 10 scope of

R4% Fe4preBwindgennvent i on. I n anot her preferred ' '
enbodi nent of the present invention, conpound

R, ARG GogrbiiTeg fora aadmiple Hand oy Aigdndepsndenhi $efeckdrom s omHa
abpve .er ' re provided, wherein the linkers
cor@fg%% @g’?%reg}aj%géxﬁ?i cal and the cell -binding

ot B o 98 BbdxiRl (oxirkB): I n anot her
Rzﬁ@?éﬁeﬁrgﬁp%?cﬁ% &%nf% 0’tr %e&?or ese(erﬁIr ] )nvent ion,
3 ) gl dpaN epdx@erptiany ) and (111) .
RQ@%@BZ@&@?@@@%&% E&are pr%vi ggg),h _\A,%}er ei n-the :

, Rz%irﬂgggﬁ ﬁée;?grggtﬁﬁr}ﬁfkﬁb?%@tﬁ?isacl:tﬁ@fran tllﬂeegfmp ameisingtof:
altnte s Geraly e unes dy AR g by 1 9or goupsliflef ince-
perfBRly M Bidiotidradicemagdmaroup corsising of “piyl oycloalkyl,
cycloalkyl-alkyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, heterocycivi, heteyocyclyl-
afky!, akkylsulfonyl, arylsulfonyl, aryl-alkylsulfonyl, halogen, —F, —Cl, -Br, -, —Ns,. —NO,,
=0, =8, =S(0),, hydroxyl, carbonyl, acetyl, carboxyl, carboxylester, amide, carbonate,
carbamate,' éipha—amiho aci_d' i'esidues,'beta—amino acid residues, alkoxyl, amino,
i'miho, hydroxylamino, mono-alkylamino, di-alkylamino, hydrazinyl, cyano, alkyl-cyano,

sulfhydryl, disulfidylalkyl and/or alkyl-sulfidy!”;

B1 and/or B2 are independently from eaéh other a linker that covalently links A with C1
and/or C2 selected from the group consisfing of “dicarbonic acid residue linker, succinyl,

glutary!™;

C1 and C2 are independently from each other a cell-binding molecule selected from the

group consisting of “LHRH, [D-LySG]-LHRH, somatostatin, somatostatin analogues,

human serum albumin (HSA)’

ois1or2;

pis1or2.



WD 2008/ 028934PCT/ EP20071059310 -11- in a yet
further preferred enbodi nent, the conpound is

sel ected fromthe group consisting of: "disorazole A
- succinyl -1 D Lvs61LHRH" (reoioi soneric conmpounds 11
and 12): disorazole El - succinvl-[D LvVS61LHRH'
(reoi oi soneric conmpounds 13 and 14): -1 2-

di sorazole Al - (succinvHD-lg/s1LHRH) 2" (compound 15):
,,disorazole Z - succinvl 4D Lvs61LHRH' (conpound 16):

WOF
lﬁ?g?%?%%&%g%ﬁﬁ%ﬁﬁ@%éggﬁﬁéﬁ @ébﬁ%%ﬁsor /), (1) and

) Lag Qe(pir G;%?pt i dhe foretohall ﬁes%@%ﬁmgo@yemers such as pure“ E-or

Z—lsomers or mixtures of these double bond isomers.

Further,_ regarding above formula (ill}, 0 = 1 or 2 means that there are 8 or 10
carbon atoms between the oxazole ring on the left hand side and the carboxy-group on
the right hand side. Analogous, the same applies to p = 1 or 2, where, respectively 8 or. _

10 carbon atoms are included between the oxazole ring on the right and the carboxy-
group on the left.



-14 - In a yet further preferred enbodi nent, the
di sorazol e derivative is selected fromthe group
consi sting of: 25rectioi someric conpounds 1 and 2:
conmpound 3: conpound 4: reoi oi someri c conpound 5
and 6: OH0 ra_o N O-

-7-

‘The term "linker" in the scope of the present invention is suitable fo link the

disorazoles moieties A to the cell-binding molecules C1 and/or C2.



-16- conpound’ 7: conmpound 9: conpound 10: -17 -
conpound 19: conpound 20: conpound 21:

-8~

~ ltis within the knowledge of a skilled artisan {o use appropriate activated forms
and/or radicals of above preferred linker molecules for the generation of the final con-
- jugates.
Relevant prior art iiterature regarding suitable linkers comprises for example Michel

‘5 Setal, Studies in Natural Products Chemistry 2000, 21: 157-180; Tietze LF et al., Cur~

rent Pharmaceutical Design 2003, 9: 2155-2175; Brady SF et al., J. Med. Chem. 2002, '

45: 4706-4715; WO 99/02175; Jaracz S et al., -Bioorganic; & Medicinal Chemistry 2005,

13: 5043-5054; Hamann PR, Expert Opin. Drug Deliv. 2005, 15(9): 1087-1 103; Chen J

et al., Expert Opin. Drug Deliv. 2005, 2(5): 873-890; US 5,843,903, US 6,214,969.
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15

-1 8 - All conmpounds, i.e. disorazole conjugates and

di sorazol e derivatives, illustrated herein,

generically [by above fornulae (1), (IIl) and (VI)

and different R radicals and%xplicitly, are in the
following referred to as the conpounds of the

(present) invention. 5The terns indicated for

expl anation of the above conpounds of the invention

al - Alldhese cahbiadisg mulicglesend dheicanaiogyes are wrdl known in the prior art.
description or in the clainms, have the follow n

mea By Higsterm “arplesug’gefarming ipgeiHbindisg malea amhttuciusally and/or

GOR&RARDIEILAY & @In@ﬁﬁg r%le&ﬂé"[ilﬁ’alm tﬁé't(?s Rﬁomo%? skilled artisan
substituents. ere radi cal has a plural

Jiss thetnrienard is infapdes to dlearthinothe seopeoof g Pregent mventlon Non-
szﬁ g é%ﬁflﬂﬁeg 36%%‘32‘% nfcé ﬂa!o%tg@sacﬁgp Hr Egﬁgésﬁg@&%lm cetrorellx and
icifedisi cal . The term™ unsubstltuted means that the
corresEﬁRdlng group has no substituent. The term

" opT hoieaniapalegisstsfaring i cattdinsing Meleculfis alet inengenin ernprise, if
gflpﬁﬁt%ble?ag% léigandimgﬁm.ﬁg uf @i o8- bﬁe.hgtn»&éﬂ |gkh¥1e9tﬂﬁ1 i.e. the

nore substituents e term"substitute

dersubdRHienakgee dorsaesprine L HRbagopistseansdrdRin Qn%slmefél in the
QL AQLOHRES ifeREdd. t uted either by one or by two or
h?%%os %gtﬁtuents The term "al kyl " includes for
the purposes of this invention acyclic saturated,
partially unsaturated or unsaturated hydrocarbons

2 ta\r’Fglr%o@%r ﬁ%?en“eﬁreﬁ’r%)dﬁﬁ:ﬂﬂg)f th\égﬂr&ténmyerﬁ%n compounds according to

aln or branc My contaln one or

rbpee @ouwRe (IhoHuandiY) ard ehnve embegiments argInsovidsase wherein the
Ty Bl oot oo} s i
atons. Exanpl es of SU|tabIe al kyl radicals are

met hyl, ethyl, n-propyl, isopropyl, n-butyl,

' Solﬁlétn}é{her §|%fer|1éHteHbodﬁ1?éﬁt obfﬁte)ﬂreseﬁf |H€éﬂt%h cdn%ﬁﬂé %beording to

neo- penty tert-p 2- 3- net hyl - pen

ﬁbﬁ\@(@muig{lh%m ) qngl@b@)@ embﬁdlmqqg;petr? |prov,|§legcwpere|n the linker B2
Brd Vdell- H%oqﬁcrm)lecme BRARE Vibt pr@Sé’@%EUrldi Mo ¥é&tuRd@ey | .

n- hexadecyl, "noct adecyl,. n-icosanyl, gocosany )

et hyl enyl " (vinyl), propenyl (-CH2Cl- 1 CH2; -CH=CH 25

CH3, -C(=CH2)-CH3), butenyl, pentenyl, hexenyl,

hept enyl , octenyl, octadienyl, octade- cenyl,

oct adec-9-enyl, icosenyl, icos-11-enyl,

-(Z)-icos-11-enyl, docosnyl, docos-13- enyl,

(Z) -docos-13-enyl, ethynyl, propynyl (-CH2-CnCH,
-CC-CH3), butynyl, pentynyl, hexynyl, heptynyl and
octynyl. The term "cycl oal kyl " stands for a saturated
or partially unsaturated non-aromatic



30 cyclic hydrocarbon group/radical, containing 1, 2
or 3 rings, including nonocyclic alkyl, bicyclic

al kyl and tricyclic alkyl, and containing a total of
3 to 20 carbon atons formi ng-iBe rings, preferably 3
to 1 0, nost preferably (C3-C8)-cycloal kyl. Exanples
of suitable cycloal kyl radicals are cycl opropyl,

cycl obutyl, cyclopentyl, cyclohexyl, cycl oheptyl,
cyclooctyl, cyclodecyl, cyclohexenyl, cyclopentenyl, -
cycl ooct adi enyl . WD 2008/ 028934- - PCT/ EP2007/ 059310
19 In a fufther grefermet eyrdodiaieay b isal Kyib 1. Ingfnetter prefarred embodiment,
%ﬁgbcék én whi ch the cycl oal kyl group is |inked via
an al fi'group, where the al kyl and cycl oal kyl groups
have the neani ngs defined herein, preferably a
(C3-C8)-cycl oal kyl -(C1-C4) -al kyl radical. Exanples

t hereof are cycl opropyl nmet hyl, cycl ohexyl net hyl,

cycl opentyl et hyl, cycl ohexenyl ethyl. 5The term "aryr'
refers to aromati ¢ hydrocarbon systens having 3 to
14, preferably 5 to 14, carbon atons. The term"aryl"
al so includes systenms in which the aromatic cycle is
part of a bi- or polycyclic saturated, partially
unsaturated and/or aromatic system such as were the
aromatic cycle is fused to an "aryl", "cycloal kyl ",
"heteroaryl™ or "heterocyclyl" group as defined
herein via any desired and possible ring nmenber of
the aryl 10 radical. Such "aryl" radicals can be
linked via any ring nenber. Exanples of "aryl" are
inter alia phenyl, biphenyl, naphthyl and

ant hracenyl, but al so indanyl, indenyl, or

1,2, 3,4-tetrahydronaphthyl. The term "heteroaryl"
refers to a 5-, 6- or 7-menbered cyclic aromatic

radi cal which conprises at |least 1, where appropriate
also 2, 3, 4 or 5 heteroatons, preferably nitro- 15
gen, oxygen and/or sul fur, where the heteroatons are
identical or different. The nunber of nitrogen atons
is preferably 0, 1, 2, or 3, and that of the oxygen
and sul fur atons is independently O or 1. The term
“heteroaryl" also includes systens in which the
aromatic cycle is-part of a bi- or polycyclic
saturated, partially unsaturated and/or aronmatic
system such as were the aromatic cycle is fused to
an "aryl", "cycloal kyl", "heteroaryl" 20 or

"het erocycl y1" group as defined herein via any
desired and possible ring nmenber of the heteroaryl
radical. Such "heteroaryl" radicals can be linked via
any ring nmenber. Exanples of "heteroaryl" include
pyrrolyl, thienyl, furyl, imdazolyl, thiazolyl,

i sot hi azol yl,. oxazol yl, oxadi azolyl, isoxazolyl,
pyrazol yl, pyridinyl, pyrimdinyl, pyrazinyl,

i ndol yl, quinolinyl, isoquinolinyl, imdazolyl,
triazolyl, tetrazolyl, pyridazinyl, phthalazinyl,

i ndazol yl, 25 indolizinyl, quinoxalinyl,

qui nazolinyl, pteridinyl, carbazolyl, phenazinyl,
phenoxazi nyl , phenot hi azi nyl, acridinyl.



The ternms "aryl-al kyl" and "heteroaryl-al kyl" refer

to radicals in which the aryl or heteroaryl radica

is linked via an al kyl group, where the alkyl, aryl

roaryl gr oups have t he neani ngs def

Wﬁgér%@)l&ﬁgﬁm eferred "aryl-al kyl" groups are p @2%2007&9310

30 4-al kyl radicals, prefei ny benzyl or

phenyl et hyl radical s. Preferred "het eroaryl -al kyl "

groups are indolyl-(Cl-C4)-al kyl radicals, preferably

1/ 4n & REGLEhe? piferflidibodifent telcdnippdad B-sdiextafetnik group

The. terqt heterocyclyl refers to a nono- or

ﬁHF?@VH?1C systemof 3 to 20, preferably 5 or 6 to 14
ring atons 0 . 5 ,.tons.and 1

-20- partlcular nltrogen oxygen and/or sul fur,

whi ch ar dent C or dlfferent Theiggclig_aystem .
be s “Jﬁb unsatu it %,5%°
ggﬁwb ase \dyd&1 t gy ififé

con31 \ng Ej at rlng |ﬁgs

sed splroor her @se connecteﬂﬁ Such : "
%ﬁﬁgJeg%eVyl- raﬁfcale%@an be i nk G.any, Pk NG wt,
5 bér e term "hetero alsoté? Igdes

‘syst “the heterocycle ] s part of g bi- or
pon Ated, partially @gsatfiharddgfand/ or
aronath systen1 such as where the=hetero e is
fused to an "aryl", "cycloal kyl", "heteroaryl" or

"het erocycl y1" group as defined herein via any

-degishadoiaag —%é&ﬁ@[@t&éeﬂ!ﬂlﬁm[@Tais@fmeﬁ@é’orﬁ%ﬁﬂ@ ey g 14):
radrica anp €S 0 eterocycly I ncl ude

-pyrroI|d| |, thlapyrrolldlnyl pi peri gnyl -
- plpera2| MK%%f pera;UQyI oxaplegg?dl?zir ; -~
' di.azo vyl dazpol vy Sy
% “m;t ’apyran oy ty JU;\,L
tetra rothophe yI ydropyranyhﬁ‘ “Fhe t \K
_ rbcycl Ialkyl retﬁts to radicals |n mhlch the #ﬁ
hete Tyl groub i s Tiiked vi n ro e
wherle th% al Kyl _and hetercycl Odps ha gh
mean{iygs dek erein. Preferredyare o L e
hete C -( '-C4)-alkyl radi cal 5 s
aIkyIsquonyI arylsulfonyl" and= =

"aryl - alkylsulfonyl refer to radicals in which the
al kyl, aryl or aryl-alkyl group is linked via a -502-
group, where the alkyl, aryl and aryl-al kyl groups
have the neani ngs defined herein. Exanples are
met hyl sul fonyl and phenyl sul fonyl. The term
"hal ogen", "hal ogen atonf or "hal ogen substituent”
(Hal -) refers to one, 20 where appropriate, a
plurality of fluorine (F, fluoro), brom ne (Br,
bromo), chlorine (d, chloro), or iodine (I, io0do)
atons. The deS|gnat|ons "di hal ogen”, "trihal ogen" and
"per hal ogen" refer respectively to two, three and
four substituents, where each substituent can be
sel ected i ndependently fromthe group consisting of
fluorine, chlorine, bromne and iodine. "Hal ogen”
preferably nmeans a fluorine, chlorine or brom ne
atom 25The term "carbonyl"” refers to radicals in
which an al kyl, cycloal kyl, cyl oal kyl -al kyl,



'aryl, heteroaryl, aryl-al kyl, heteroaryl -al kyl,

het erocycl yl and/or heterocyclyl-alkyl group is

linked via a -C(0)- group, where the al kyl,

cycl oal kyl, cyl oal kyl -al kyl, aryl, heteroar
W‘%t%??mﬁ?%yl het er oaryl - al k_ﬁl het erocycl yl Pﬁﬁﬂ%"a‘%‘”’%“‘“"

heterocyclyl-alkyl gr oups have t he nmeani ngs defi ned

herein. Exanples are -C(0)-CH3, -C(0)-CH2CH3,
-C(0)--isopropyl 30 and CXO) tBu (tBu = tart.
t

' y y
het er oaryl , aryI-aIkyI, roaryl -al kyl,
heterocyclyl and/ or heter clyl -al kyl group isrjfz.

linked via a -C(0)0- group] where¢ e alkyl, , r
cycloal kyl, cylg yL- ! S ii;%fi R
2008/ 028934PCTT bviﬁ

aryl -al kyl, heteroa@yhﬁalkylﬁcheter ycFy1

heterocyclyl yl gro have t he nlngs @flned
her ei n. Exanples 0) Q- and O)C) ¢phenyl
The term "car boxyl®€s ersJ‘b ra |cals "'n ki ch

an al kyl , cyclodﬁk cyl%alky%f aryl ,

‘ heteroaryl aryl het er-@ IQakaI
hetero&y Myl amg rocy 5 group is
i nked v&a a -0 O) gre the al kyl,

, cycloalkyl cylo IkyI a%kylﬁ bg{eroaryl aryl-alkyr,

het er o; | Zal o¢yct yl andj op

het er oc m/TNa O (N uis ha eﬁ?ﬁ% 4 i ngs defined
her gi’ -0C(0) “phenyl and the
I|k } The er, refers to radicals in

mhldﬁ an al kyl, cycloal kyN-4cyl oal kyl -al kyl, aryl,
heteroaryl, aryl-alkyl, heteroaryl -al kyl,

het erocycl yl and/ or heterocyclyl-alkyl group 10 is
Flnked Vi a a -00(0)0- where the al kyl,

Cy[ { 97ple) 7 - 5 fcEai-li) ’ (032 und .eroary|

aryl - aIkyI het er oar I-aIkyI heterocyclyl and/or
heterocyclyl alkyljghaups have t he meani ngs defi ngg,

h 443 O
erein. ‘ Hnd OC(O)O phe}n,ji\gl.O
' o QKMA

O
\



The term "carbamate" refers to radicals in which an
al kyl, cycl oal kyl , cyl oal kyl -al kyl, aryl, heteroaryl,
aryl -al kyl, heteroaryl-al kyl, heterocyclyl and/or

cIyI al kyl group 15 is linked via Q&0

“Khﬁ%g&ﬁﬁg NHC(O)O group, ai3eC(0)Nr- group or ag¥M§Bm

NRC(O)O group, wherein R'is independently sel ected
fromthe group consisting of "al kyl, cycloal kyl,
cycl oal kyl -al kyl , aryl, heteroaryl, aryl-alkyl,

hemmmmmmwmw yl -al kyl,
hal ogen, -F, -d, -Br, -1, -N3, -NO2, hydroxyl,-

al koxyl ,. am no, imno, hydr | am no, hydrazinyl,
cyano, al kyl -cyano, sul f hydéyL wherg tdwe al kyl, 20

cycl oal kyl, cycl oal kyl - aIkyI @Gﬁeroar? d
uheK fOCY }VJL
éniﬁgs§d§ L:?

aryl -al kyl , het
het erocycl yl - =<zﬁj?
al kyl - cyano groups hav "t

The term "al pha-am no acr resrdﬁb" for ihe pur ose
of the present invention® refers to all kn mn 20 ¢L
protei nogeni c al pha- aﬁ3no agjds as wel | a to  aF

natural ly occurring e-’r blologrca
systens) al pha-a suchN f or~i nst ance
sel enocyst ei n, pyrggbys ne C|trul %e,i. or ni t hi ne,

Ly o

“honocystei ne, N-net} yba%hglnlne N—ac tyIIyS|ne
Olg

gannacarboxyglutamate ydr oxyl :
3-neth Ihlstrdlne»and/ myllysrne. In
this c ﬁ@%Tlon i esi due" refers toﬂthe entire am no
acid noiety includi ng al pha-carbefi atom attached side
chai n and Rackbon The t nr"ar a- anrno acid
resi dug™ if oF tthe «30% pUi r'pese; o he : semt i nvention
al so_r eFeng o al by Ryowt 31 i im(Q o+ hat are
' not pwo%gi%o c™ e %newn t6 occurvnaturally
(i &~ in any i ol o systens). Exanples are
nor Irseuci ne, cyclohexylglycri. 2- napht hyl al ani ne,
substituted al pha-anmi no acids (e.g. hal ogen
substituted Tyr or Phe) as well as protected
al pha-ami no acid side chains, where a protection
rityl, acetyl

5 ; - 8510 - 22- benzyl
i's dlrectly attached/reacted to a functionalization

(e.q. anrno””hy xy /or carboxy residue). In this
connectiop " es ! %ggirs to the entirg amno acid
nnr@%y¥hn ched side
chaL@\a Eggn@ A c@rdﬁngﬁy] t he ti % éQeta-anino
acid res ndue” r th purp@s of the pregsent in- 5
vention fers knowns; bet a- ani no ds that are
not protelnogenlc nor aré*k?g%g%ig+giﬁg§azaturaIIy
(i.e. in any biological sy$§ s connecti on
"resrdue" refers to the entife amino acid noiety

i ncl udi ng beta-carbon atom attached side chain and
backbone. The term "al koxyl" refers to radicals in

whi ch an "al kyl", "cycloal kyl", "cycloal kyl - 10

al kyl", ,aryl", ,,aryl-alkyl", ,heteroaryl™",
“heteroaryl-al kyl", "heterocyclyr and/or
"heterocyclyl-al kyl " group is linked via an oxygen
atom (-0-group), where "al kyl", "cycl oal kyl"

"cycl oal kyl -al kyl ", ™aryl", "aryl-al kyl",
"heteroaryl", "heteroaryl-alkyl", "heterocyclyr and

"het erocycl yl -al kyl " have the neani ngs as defi ned
her ei n. :
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al kyl p has the anFﬁg def | Aed
7 e met_hyl cyano n=pr opfyiieyano.; IO

The terns Jnono-al kyl am no" and "di-allw am no" refer
to radicals in which one or 15 two al kyl groups,
respectively, are linked via a nitrogen atom where
the al kyl group has the neani ng defined herein.
Exanpl es are ethyl am no, dirnethylam no and

i sopropyl et hyl am no. The tdfm "hydrazinyl" refers to
a CN-NH, NHN=C-, C=N-NR- and/or NR- N=C- group,
wherein R is independently selected fromthe group
consi sting of "al kyl, 20 cycl oal kyl, .

cycl oal kyl -al kyl, aryl, heteroaryl, aryl-alkyl,

het er oaryl - al kyl heterocyclyl heterocyclyl aIkyI
hafrogyest further pref@rred eBbodimént, ﬁ]&lﬁx,sor-aﬁmcierlmmreaxyéiected from

e I mno, hydroxyl am no, hydrazinyl,
cf%ﬂgy&rﬁsm} cyano -sul fhydryl", where the aIkyI,

cYih@Rblsho iRl kubo gl V1 aryl, heteroaryl,

aryr-a | kyl, heterocyclyl,
heterocyclylalkyl al koxyl , hydrazinyl and/or

al kyl -cy _groups he meani_ngs d .
25The M K cyang" gefersyto r ,
an al ky¥ groupfis |ipkéd via a c¢yano hé&H

frda) kyl " ers to radi €ars
alky grou cﬂked via a- S-S ‘group
al kyl group has the nmeani ng defined herefn. 30The
term"alkyl-sulfidyl™ refers to radicals in which an
an al kyl group is linked via a sulfur atom where the
al kyl group has the neaning defined herein. -23-
Al'l stereoi somers of the conpounds of the invention
are contenpl ated, either in a m xture or in pure or
substantially pure form The conmpounds of the present
i nventi on can have asynmmetric centers at any of the
carbon atons including any one of the substituent
radi cal s. Consequently, conpounds of the invention
can exist in the formof 5 their racemates, in the
formof the pure enantioners and/or diastereoners or
in the formof mxtures of these enantionmers and/or
di astereoners. The m xtures nmay have any desired
mxing ratio of the stereoisoners. Al these
different stereochem cal fornms and m xtures are
within the scope of the present invention. Thus, for
exanpl e, the conmpounds of the invention which have
one or nore centers 10 of chirality and which occur
as racemates or as di astereomer m xtures can be
fracti onated by nmethods known per se into their
optical pure isoners, i.e. enantioners or
di astereoners. The separation of the conmpounds of the
i nvention can take place by colum separation on
chiral or nonchiral phases or by recrystallization
froman optionally optically active solvent or with
use of an optically active acid or base or by
derivati za-
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WQRBBPh of all possibl ed

- Variousfarms of
- and ar¢ de%bri

(editor Bundgaard H

15 tion wth an optically active reagent such as, for

exanpl e, an optically active al cohol, and subsequent

elimnation of the radical. For the avoi dance of

doubt, conpounds of the invention can be present in_

gUbIe bond i songic/ERHf{]39310

as pure" E- or Z-isoners or mxtures of these double

bond i somers. 20Where possible, the conpounds of the

invention may be in the formof the tautom. ers. It

1S, w%e possible for the conpounds of the

inggﬁég%%i%o be in the formof any desired prodrugs

such as, for exanple, esters, carbonates,

ureas,” ani des 25 o[r_hosphates, in whic

actual|y biol ogic y r ¢l eased only

t hifough~ et abol@ s\ Any t &an pe

convertied in vi No provi the” act¥ve” agent

(i.e. a donpoundJof the in®ention) & a priadrug.
odrugs are well own in the art

‘ d fbr instance H(30@) The Prsctice

of Medigi m.stry (Vernut et al., Chapter

31, Acadeni c/Press 1 (ii}) Design of Prodrugs

| 985); and WO

4

ar banat es,

2008/ 028934PCT/ EP200

compound 4:
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- triethanol am

(H') A Textbook of Drug Design and Devel opnment
(Krogsgaard-Larson P and Bund- gaard H, eds., Chapter
5:113 - 191, Harwood Academ c Publishers 1991). Said

Wq%%%g@%}ges are incorporated herein by ref ei’@’f&?zommssvsm

urther known that Cgﬁe m cal substances
converted in the body into tabo5 lites which may
where appropriate likewise elicit the desired

bi ol ogi cal. effect - in sone circunstances even in
moggmps@agunced form Any bi ol ogi cal ly active
compound that was converted in vivo by netabolism
from any conpound of the invention is a met apol i te
within the scope gnd spirit of the inyvention,
The cotpounds of Ahe yf _t/hey have a
sufficiently Ka _ eXaane; a
primary, secondarN or terz 4, beTcesverted
with i nprgani c and organi cOacids int® salts} The
phar maceuti cal | yl acceptabl e salts of [fhe c ounds of
t he iWenti onodr &@r ef erably f or nedeWi hydr ochl ori c
aC|d hydEobrcn1c aC|d |od|c acNd\\ 5 sul, eﬁg aci d,

p- tolueneSJI fornic aci d,
acetic acid, RLe g€ Llfluoroacetlc aC|d
oxalic acid, malonic acid, maleic acid, suc,cinic
acid, tartaric acid, racem c acid, nalic acid,
enboni'c acid, mandelic acid, fumaric acid, lactic
acid, citric acid, taurocholic acid, glutaric acid,
st EURAUNA 2. § gl utanic acid or aspartic acid. The
salts which are formed are, imter "alia, hydro- 20
chlorideqﬁqc | orided, hydrobr@m des, brom des,
iodid@sgfsUl : t hanesul f onat es,

t osyl at és, format es,

acet at€s, foacetates, tr oxal at es,

mal onat es¢Mal eat es, succi ngt esg Lartrates mal at es,
enbowat &5, -gandel ates, funar S,/ lactates, citrates,
gl ut t ear at e, an glutanates The

ormed-/f rom t he conpounds

of the G-\ ﬁ oveo'ﬁe an integral or
non-integ?&l mul ti pl e of one. - Th conpounds of the
“invention’can, if they contain a sufficiently acidic

group such as, for exanple, the carboxy, sulfonic

acid, phosghoric acid or a phenolic group, be
c W th inorganic and organic bases into their
physiologically tolerated salts. Exanples of suitable

i norgani ¢ bases are annonlun1 sbdi um hydr oxi de,

’pgggkilun130 hydr oxi d ci ui\hyglr oxi de, and of

o c base I 'et hanol am ne,
N et hyl enedi. ~but yl ani ne,
t-octylam dehydr oabi et yl am nel, cycl ohexyl am ne,

dlbenszethylene di ami ne and Pysi‘hes“The

st0|ch40 tr§3of the salts fo d firomthe conpounds
of t n can noreoy be an**ntegral or
non-i nt egr Itiple of ope WO [
2008/ 02 \g;"
/ O
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W

-25 - It is |ikew se possible for the conmpounds

‘of the invention to be in the formof their sol vates
and, in particular, hydrates which can be obtai ned

for exanple by crystallization froma solvent or from
OefjiRAB8RS4 sol ution. It is noreover possible PEIESHYT/059310
two, three or any nunber ofl’%solvate or water

nol ecul es to conbine with the conpounds of the 5

~invention to give solvates and hydrates. It is

" nodifications of a pol ynor phi ¢ subst ance

known that chem cal substances form solids which
ex?@?gﬁﬁaé§4ferent order states which are referred to
as pol ynorphic fornms or nodifications. The various

y differ
greatly in their/Pphysical - \eS. /The conpounds

' i ous\pol ynor phi c
forms, and cert ons Y%y noreover be
net ast abl e. AI'lYY these polgynor phic ©orns of the
compounds of t invention are to be regarded as

bel ongi n¢ toOhed nventi on. N - ounds of the
inventio - advant ageousl y haﬂ cterized by a

st rO [ [ tion. With'®€gard to the

di sorazol j uge L present invention, they
15 are superior to i ft ©Ooenj ugates due to an

i ncreased i nherent potency. Furthernore, in
particul ar the bis-substituted d-Bl-A-B2-C2

conj ugates surprisingly display a higher specificity
and reduced toxicity before release of the cytotoxic
di amReRad 80:npij et y. Wth the conjugates of the
present invention, specific targeting of (tunor)

of a desired rece
nol ecul e that di

r ecept or - expr- [ _ jer, the
specific targes advant a i'n high

| ocal concentrat]ons of theOconjugatefdin situ (at
the tunor site) keading to a signific .y increased
efficacy (Fhes Pnto dose
reductio of fa potential drug adii nistered in the
il ~&ss or no nedi gl adver se

I.n andt her aspeft, the object of the
present invention has bgLneg sol ved by
provi ding a process of manufacturing the conpounds of
the invention. In a preferred enbodi nent, a
process of manufacturing the conpounds of the
invention_ is provided conprising the steps: 30a)

r E9BRRUAD 2124 sorazol e conpound with a Iinker,
preferably a |inker anhydride, /to yield a nono-

and/ or bisfunctionalized di sor@mzol e-1inker noiety,

WO 2008/ 0289 93100
0
&0 o
“ _
0 L
/O SN o
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-26- b) optionally, separation (purification) of the
nono- and/or bisfunctionalized disoraiole-I|inker

noi ety fromreaction educts and side products, C)
coupling of the optionally separated (purified) nono-
and/ or bisfunctionalized diggrazol e-1inker noiety
with cell-binding nolecules to yield a disorazole

- conju- b5gate of fornmula (1) 01 - BL - A- B2 -02

and/or formula (1V) d - Bl1'- A d) optionally,
S e pail @impondsp L. i disoeable @0njugied 41Ri dlofRbRZMNOHAN ISR tEd
of fornula (1) - Bl - A- B2 -02 and/or formula

(’GFYWW agner IC@](_l[_by @bdvedmmm:(t)l @irh)hafﬂL(Vt) Snaﬂﬁfeﬁérﬂﬁ radtcals and
0 e inve
SR sl Lo BRTRINAST e vt SomiEeh el hefereh yention

human, for the treat ment or prophyl axis of
phyS|oIog|caI and/ or pat hophysi-ol ogi cal conditions.
ForThe krsmg indisatee! forf explipatipn of d‘letabnmlmrrtpoonds ofl the invention al- ~
WQ;FE'EM&

Prefera 9&(&2%0 irarrg’rrrsr%ﬁ:{rlE @ggir%g& tlﬁﬁ%r? ,ggqgg 19 ’t gFSﬂIBW'nQ
BEHEISE i ng 15 of "human, domestic aninmals, cattle,

i Yﬁéﬁe%ksubﬁ‘ﬁht%d" 1918¥Y|s tﬁé’r?ﬁeocon% ;gc%ndﬂlg%df%ﬂ 9 Srg)bu? ﬁosnélde or

donke hi nn\;;v hare, rabb
BPr§ Supitenis b hﬁéﬁa raﬁtgalsf@s a plwalisy Q‘rselbﬁmmltsy ang e cblection of

Wéﬁﬂﬁ@éu@stﬁﬁ&rti‘@ @B&::ﬁed the substrHénér%é 5@% P ﬂﬁ%@ndérﬂlﬁ ﬁf PP

ob‘ect of the present Invention een sSUrpris

h@é@dzwesyomve@wﬁlgwmm Giubattiedd Magne ihahthenonr@n
ép@rﬁdtﬁd@oﬁﬁiﬁ&frﬁﬁ%!&ﬁuﬁﬁ TheTBHH %ﬁﬂﬁl@ﬁy substfﬂ.lfédaﬁgér{%e[ﬁat the

gect obj ect of the present i1'nvention has bee

%’PP@'{‘%@OVP Sy rwbeaﬁt@eﬂ ¢lisHbstitied Roafroerae stbstitients.

 ihewet: Bﬂb&tiﬁ.liéﬁ btyh,@ tﬂ@%UEs%ﬁIersenﬁBnﬁhQﬁﬁ’é E@I‘F%anCfir%r raliPg or

t { L f te |
G T 0 71755 36 PUMEIWOLSE o e e armor <.
bl . b t b t
T IEn GRS B aP S e eass o e tenias s vt oo
iiglyunsataiatedan ematum&ﬁwmbarbmﬁavmgm -CTH @eﬁb:lsh atom% which
Qn.can col on carci nomma, col orecta
TR HE S sfinal OB ol relP i Savl St andlor
oReeramaEe Eripkd bapeis.CEe, teras @Wlag@éralﬁﬁme&cﬁs foEﬂkﬂ@hm sangs, -
e
oS o B0 o BB 1SR 05 Sl e
mn@pjactbyim—pnapyjerspmragyla]-bmypleommI get-bugt, tarebuliise pér&ya,, iso-
R e e

carcin

heptyhdrocv, lﬂ‘r@ﬂﬁ[aﬁtﬁéﬁyl murdesytpih-dodssyl, nteragecd meleaxadecyl, n-

LR L A T 540t i

C( CHy)-CHs), butenyl, pentenyl hexenyl, heptenyl, octenyl, octadienyl, octade-
cenyi octadec-g-enyl, icoseny!, icos-11- ~enyl, (Z)-icos-11-enyl, docosnyl, docos-13-
enyl, (Z)-docos-13-enyl, ethynyl, propyny! (-CHz-C=CH, -C=C- CHa) butynyl, pentynyl,
hexynyl, heptynyl and octynyl.

The term “cycloalkyl” stands for a saturated or partially unsaturated non-aromatic

cyclic hydrocarbon group/radical, containing 1, 2 or 3 rings, including monocyclic alkyl,
bicyciic alkyl and tricyclic alky!, and containing a total of 3 to 20 carbon atomé forming

-the rings, preferably 3 to 10, most preferably (Cs-Ce)-cycloalkyl. Examples of suitable

cycloalky! radicals are cyclopropyl, cyclobutyl, cyclopentyl, cyciohexyl, cycloheptyl,
cyclooctyl, cyclodecyl, cyclohexenyl, cyclopentenyl, cyclooctadienyl.
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15

-27 - medul | obl ast oma, nel anoma, nultiple nyel oma,
nephr obl ast onma, neurobl ast ona, neuroendocri ne tunors,
ost eosar coma, ovarian cancer, pancreas tunor,
prostate .cancer, prost ate carci noma, rectal

WOC40828084m, renal cancer, %gl cel | car ci n8FEEP2007/059310

retinobl astome, rhabdoi d t sarconmas, skin
cancer, soft part -sarcoma, solid tunors, spi- 5
naI i omg,- stonmach cancer, testicular cancer, thynong,

B e s L

* wararrm}wgmamar&reramd/abayl andeydsaled goeps havlerth@mbamingﬁecteﬁned

eCt t {

BT Pl o R su i B SRRl s 0D
cyﬁe;)ropyu'eethylmyclbbexylmﬂjhylmydbmmtbytdfy(ﬂah@?@dyi@@m nt,
wherei n the nedi cament further conprises at |east one
adbietteron @yt phigratecsenmatisdlypipcarben sistonisvingSdo 1#preferably 5

t:% W tcEr%Bn ARRECThe feﬂﬁ é??ﬂ 3196 m‘éfud&st?ysféﬁ%ﬁﬁ %1(:2 Wbt‘n% cycle

een surp r|S|ng sol ved y prOVII

iscRARS @l 9T aelyeyelC saivaied pastialy wn%%aﬁ@aﬁuﬂfae%rem%w%?m

| sDEACAIE Mo ar&ﬁﬁﬁ /yg!etl@%sé@%'éhaﬂi@ﬂt ‘cycfoafdyp) 1h§1@rd@165fl Qjr Ehet-

and/ or durin r after treatnment with at
CEECIA CRIPYR fmgﬁ BereinciR 9y %lf@%ﬁ%5$afe§ﬁsﬂa§$?€é of the,ary!
radtidal SLBe farn@sRghls cﬁili‘ Be Mea Gla afm rihd) reRbes @ihmpl@y eﬂfarw fare
has been sur risi a%% % Sﬁ LLEra!owdl nﬂ d |
irties i Ay BhemnE. e H'ﬁnen“‘“ geepyle b aiRe Rar Y Rdegy. o
1[5l -aaRpdenaph@yel n the nedi cament is adm ni stered

bef ore and/ or during and/or after radiation therapy

t ﬂelattél‘ﬁﬂhei@ﬁﬁhwfre&w ©er 3, 6- or 7-menmberédeyctoamsatiofadichlevhich

ciRang! B o RerbeBRRaRac Pt et T aRpg o

gsn) byganees/oosutiun whenbina dibicoratorng dre ddedntidah ongifferent. The num-

R e

" istitmepemigptyt ds 1.0Thetihmn Thetﬁecmryloaiscaneiumwsm i which Eevaso-

20

25

30

rrfa# MRk g Eﬁj of-p S or il SlcRal fod %ghstallﬁfh%la urated and/or aromatic

arnaco ogl ca ve Su ce I's se ecte rom
sxtsmn guups wernsmfsaﬁongm@ﬁycie ipfuset dpa ‘sofre raeiaalkylagtaspary!”

ox] hetbfRy & It@&%} %n’eahgfeﬁﬁh@m@&sﬁ@d &nd @ésgiﬂeaﬂn'g%mber of

ents e destabilisators, hornon- and/

hs tRraoaryl sactiost. Saieh phaseroay FAditals GRAde dnkadir a@fd?ngg?%mber

_ Ekd?ﬁ}il&' 6f@l'i<§ter9£ry§" i&.ﬂﬂe ﬂyfralg)ﬁﬂﬁé?&! Ry, iﬁ‘iﬂfﬁk&ﬂdthﬁiolﬂg@bﬂﬁﬁkoty!

growm'h factors héir receptors, Kkinas
oxaﬁpllylbp*aél'agoiylaﬁpfaqqg{ M@zpiy%gyﬂdtny\,@nmidmyi pyrazmyl indolyl, qui-

n@.ﬁ 8@&%&%%%40‘58&910%/&&93@9&0%-pyndazirm anhpaekinylr igdkzolyl,
odi ment,” the conpounds i on

'”EQ'EWH%”?’@P“V&W !Myheierlawdcqj@ég'\ffaﬁ%ﬁﬂéinﬁ'r Pﬁlﬁé‘oxazmyl

prgidiniappaberihgr, macol ogi cally active subst ance is
sel ected fromthe group consisting of: "actinonycin

Drherdrme Qr_lrjdtaﬁ‘tyhlamid dleateraa@aalagi 1285 &, radicals firi which the aryl or

i ej[s%rgfﬁgg%%iﬂs hr@eﬂlua(an alky ;?rtolu;r)],e\gli‘kar(sJ th%'iI%F Rﬂ arpdjr‘?‘e%rggrpl
groups have the meanings defined herein. Preferred “aryl-alkyl” groups are phenyl-(C+-
Cy.)-alkyl radicals, preferably benzyl or phenylethyl radicals. Preferred “heteroaryl-alkyl”
groups are indolyl-(C4-Cy)-alkyl radicals, preferably 1A-indole-3-yi-methyl or 2-{1H
indole-3-ylj-ethyl. - '

The term “heterocycly!” refers to a mono- or polycyclic system of 3 to 20, preferably
5 or 6 to 14 ring atoms comprising carbon atoms and 1, 2, 3, 4, or 5 heteroatoms, in



5 (lonustine), chloranmbucil, cisplatin, colaspase,

cycl ophosphanmi de, cytarabin, dactinonycin, '

daunorubicin, diethylstilbestrole, docetaxel,

doxor ubi ci n (adr| anycin), DTIC (dacarbacin)
PCT/EP2007/059310

WQHI3BI13¢i n, epot hil one, erbj

eryt hr ohydr oxynonyl adeni ne; é(ﬁet h| nyI estradi ol e,
et oposi de, fludarabine phosphate,- fluoxynesterone,
fl utam de, gem:l tab| ne, gleevec/glivec, herceptin,

DB TEH A AR of AL OYHE B SHREDLY BRSPS RE PG

caproate aru ICln sfam de, 1 nterferone,

$ysiemEnay ba $alivated anona: orpgirnaawESOUL May seles ara@atic. In the
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65@8 Bt Qéﬁr@%eﬂmecon@ﬁﬁﬁg?@% [288R) RhdiNRe ARG lﬁh be fused or spiro

e "acet at al an, nmesna, nethotrexate,
qrhot isq PNOECled. t%lpametqwqygybfﬂchﬁézan be linked via any ring mem-

i, Dﬂ?@%&h@ﬂ@@fb@}dﬁ%&@%aaésaéygtehemw\).eh %&Jeltd%@bleﬁs part of a

aclitaxel, pentostatine, plicanmycin, prednisolone,

qpbw%@ﬁbf%wesattﬁaf@éa%@w Hasatwaieeﬁr' /RAromglicsyRIam such &s where

tRERBELYbIe i§ Asad eNdrP andt f@abﬂmcmterdaayl dﬁh&@p@cyajn groupas
tarceva, taxot ere, t eni .

AOCINC A estt)o&&) et | radical.
d5Fiasst srele ¥a apnPeRiied APH e SSf trigpemosgr Ffocycyl radica
ExaiBRE by IneRdcietiinRciutk patroniginylvihapyresitiinyie pipstidios, ipierazinyl,

UL Cn N G N T ATy
t€ttgidiropyram, n&rﬁh&iﬁytpﬁﬁﬂwﬁmﬂnmbheeyi Ehyidrapyrayt. aci | e

(5-FU), 6-nercaptopurine”. 20The conpounds of the
pr Beeatm fhetesotycighal kgla refdre tcamimcals $twelrierdthe meteréayowigroup is

T
o RABH GrFE o T R o RSP plbinings
~ detimgaicersin. tRoeferded arphetEpeyicat: (@1&4) algérml$| te of
- action, for exanple non-orally or orally, in

pafhe tem’nsaalkylmlﬁoay{e riavistkonyl gm @af-alikytsylions m;qarﬁgmq;cals in
m%ﬂh'ma{‘&w arfl %P%@A i tg!rd“uﬁa @mga 0@' 2l 50,0856H! Yh&E the alkyl, aryi

ar ent eral I nt ravenous
aad aivhalsyl ggaup® havesthp mra@\n@%@efmzé hereine BrsoRIf3regpethyeuiionyl

shA Ve IO Rl € converted into a form whi ch can be
-ad }r%%ﬁys tngred and are m xed where appropriate with

ghﬂ{effg:iae%lo@@{ | Bha?ggﬁ‘%ﬂb be h@@@ém @b&ntgéntd(waw Rité&rs to one,
ui t abl e exci pi ents ar e
WD APIOTTIS A B! Bpe ool e i Pl ke (o,

'cﬁbl%ljﬁo‘ﬂddlhe (Vo) dromé 1BResighaids “dietisgeal’, “pihalogen” and “perha-

ceutical, Sciences, Val. 52 (1963 918 et seq.:
oo SR peRely R i e o Pt e here Sant pubkiient
camiBé el iadpennzaidemGabgaiup cpndihiag bi ﬂLJdmde Ajorine, bromine

a7 Rhod EhaST BréreRby i A ME e E i B S St e

oG oo e o Al A PR bR

atyh hewendusyl-atub betemapdakyl, hetemaym&‘,amdlmhatwpg@tw elhw@fow

STy SR P SR SURBAEARI S B rny

anykaliud, f@!eroémd’rﬁm detsrogyglyland{onbatescyaly-alykareups have The
el ropyl
R Rt e S pe it
a'ld)'r@{ﬂ 'SIBU tﬁéFttefﬁﬁléY'} als, e.g. b| odegr adabl e poI yners
or_synthetic silicones: such as, | i cone
r dBBE™ “Fabex Agferedp F%F&?ﬁ*sh'ﬂéﬂthl’céﬁnéﬂ‘yl §Y<38%@" ts?ly'@ahs'ra'kyi
a@P( AsBloarR anTBRAS h@ffero‘é%ﬂlhmﬁ' h&eﬁobﬁ%and/@ﬂ He@é#b@fclyngikyl group
dm nistration i s possi Eor e{églgq tq%(gegr] lh
!s&n@&m&ea@n% QP-er e w&arett%ﬁ' Vi ewaliod gyl o2y, het:
Transdermal admi nistration is additionally provided,
in particular by nmeans of a fornulation suitable for
this purpose and/or suitable neans such as, for

exanpl e, patches. Oral adninistration can take place
for exanple in solid formas tablet, capsule, gel
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10 capsul e, coated tablet, granulation or powder, but
also in the formof a drinkable solution. The
conmpounds of the invention can for oral

admi ni stration be conbined with known and ordi nari ls}gw

WO pmeozsephysi ol ogi cal |y tol erated exci pi ent SSEWEP2007/05

carriers such as, for examle, gumarabic, talc,
starch, sugars such as, for exanple, mannitol,
met hyl ceI | ul ose, | actose, gel atin, surface-active.

agent s nesi um st trin
o108 a1 AbH R oRTY- S e o AP Bn T oG Eifgupt Rave
the Mtamingh B&fed hetein. Eagrhsles preeSRO)R0H @sd afD)OHphawl. ngs
(e.g. essential oils). The conpounds of the invention

CdRe @érﬁlcc@ﬁox@iestee*rrefech tb madicatd io mbjshraniatkyl, axainalkel, gyloalkyl-

o A ARG b B 8 s
groaprisi finkati wia & hO@(Gﬁ)e{grwpt wb@eﬁihmalhsﬂ,w@ipallgm cyloalkyl alkyl, aryl,

- g RRh bRy o anBIR Rl Bl Ry RUSRERSE 2Rl OB

havetthe/meaningsattfiest kerein ntampRsGIis ﬁ@e%r—(%c‘e(ﬁ)éfrpé?'éw' gnd jhg like.
particul ar either by the sane route
| Abe teywricarsingle” sefeisyio ssliaisdr whichap @&wl( %vc@)a‘kyf cyloalkyl-alkyl,

rglnﬁét@% légjl Xiéﬂ]nﬁet@r%a@fﬁkyi alrb&ali eﬁ‘ﬂ)or h@i@ﬂ)t ééll@@]r0up

f esent ‘dn

red in jdentical
is dnsdiniasa FACH)Bmigroype weere|the algvleﬁyglaa'bééaf 08(?%‘ q“ty iv r&‘f"

- er@é\yr ('z)iﬁ/;l.llzﬂg)fl RS 84191- 4188 HERoc)BIgManklidr ﬁet@@@@@ﬂalkyl groups have

the gieBPIES deled béf@hﬁﬁ?ﬁ&%ﬁ? et Ié’%@i%&%?ﬁ?ﬂaﬁy QIGphens

nvention of the neral for e th o n
TiRES GoAGOE VA el 8 WA Ao BenB Rg st
arS(lYﬁéiel@ﬁﬁH @fyl amweneténoa@f anqh ehepdrgsiclyl ar@mazletemwaumalkyl group

Bt eI R RreFagen OO0 IR O e ara

NB@(@)OL-I gvdupy whéreinlme lsSmdqpemdenﬂp séjected feert 8tk group gogsisting of

; hlquhah%fag GPOA#‘H i?e?%r?)%t}ll l W rﬂ\/%gérgﬁ laIlEy[ he}erocy
clyﬂ ormmumuyealkyt Hmlogemerﬁ —Gh -Bnd. mNsarMth hysisenyl, alkoxyl, amino,
I t
i érgn E{}aa §>§/ g Cztuir%zlﬁﬁ éy\éﬁ? %ﬂ%ﬁﬁy&ﬁﬁ@ esulfmln‘vvﬁ&rre%é &’Eﬂy[

lurality of

cysbpﬂivlad:se}oaway@k aryl \mtemam wwmmﬂ@ﬂmﬂw HegreEYCiv
b :
heégfgﬁlé;ﬁg_zl aﬁl@ylf%l‘lko%glo hﬁc_igré% JI : ﬁg&eallky‘-?—cydcn@ lgr&a MR<Ethe hie@Aings

active ingredient, i.e. at
ddfipag bereine conpound of the inventi on and, wher e
appropriate, at |east one additiona

plibe B SHlBks-@aINP \RCETESIE” &S RIHERSS 05819 REgPegt imgention refers
toRAKhGHAT 26 ploRhs ?‘Ez‘ng Elpha»'éhfh&étﬁﬂs%fweﬁ%@@@hatuﬁam%m&mg ltite. in

|nvent|onreaestoa phar maceut.i cal %%% on o
aryGiRgiE ptans) RRNAREEIOY Qsaﬁv‘ij‘ Bdpi e {1OGF 4t PY
lyéu%‘%ttm%@ dﬁﬁm@Uﬁ&néﬁysfehﬁ Navenyiarigiine, Nracparisineugamma-
%@ﬁ%ﬁﬁ%ﬁ@*@ii h&qi‘rgx&f)me g?/rg%gygl}%ﬁ%énlégﬁgfor Wﬁ W lese%{rﬁ% fe. In
this UeBhdtybrii=digil! l:elTBisf to (heegiiel swineadid mo@iyiocindisg dighaaeaibon
at%rﬁéﬁﬁ%@ﬁ%f@&am (ﬁng gﬁcéy%%ﬁécll n%ergﬁ Ck)\(\ﬁ W&d residue” for the
purpose of the present invention also refers to all known alpha amino acids that are not
proteinogenic nor are known to occur naturaily {i.e. in any biological systems). Exam-
ples are norleucine, cyclohexyiglycine, 2-naphthylalanine, substituted alpha-amino ac-
ids (e.g. halogen substituted Tyr or Phe) as well as protected alpha-amino acid side
chains, where a protection group such as Fmoc, Boc, Cbz, Aloc, frityl, acetyl and/or



10 [ D Lys1LHRH' (compound 16), disorazole Z -

(gl utaryl -p-Ly5ei LHRH) 2" (conpound 17), disorazole Z

- succinyl-sonatostatin (conpound 18), regioisoneric
ounds 1 and 2, conpound 3, conpound 4,

W‘?’e” G8%bmeri ¢ conpound 5 and 6, conpound 7 PCEOHRYTAYs10

9, conpound 10, conpound 1¥Z-tonpound 20, conpound
21". 151 n a further aspect, such a pharmaceuti cal
conposi tion may additionally conprise at |east one

t%tﬂ %I%Hey ﬁ@hﬁéﬁ/r@gﬁg@fo@ﬂuﬁc&ﬁél[ﬂﬁn @dérﬁfno%d}y%ﬂéjer

conprise at |east one
Wmtﬂue)gﬂmtalsloynmww wesidies f%‘r’fé@ ’fhe en’l'fﬁ agingy ikMpigl
IFTRAY TBRL cansClorh URAdHRH SRRINARGAN BIGaN ¥ active

ubst'ance i s selected fromthe group consisting of:
" DR ot R, %@T@Fﬂ@%’ra‘-arﬁrﬂgla@rﬂ rédiduemak ﬂiet;ﬂhﬁ)se BPNAe Rtbsent in-

ents,

intercalators, ylating ot.ubul e
5 vgBiangpiers g af 59%"’“ ?ﬁi?-ﬁrﬁ\q? agfpg/ﬂbqt 3fe ot proternogemc nor are known
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) bﬁwkr) H%t@ﬁéﬁtz@(‘ izlif Cézﬁ?bi@ro?@ﬁpsl?g@h? ). anthisafonn@diib R gesitss” sefers o
i nhipbitors n ransduct.i on, S
L R AT RE COR ShO PEED DR R 34284 528 AR AT bock:

HoRki bitors, anti-netabolites”. In a further preferred
enbodi nent, such further pharmacol ogically active -
subisd mhﬂealkayS‘ede&a@d @d rddicain inhehiglr. enl palk;dhsa:)&taarkgl“,o,i:ycloalkyl—

HGELRE, RO, GRS, pRERRI A o ooy

chyl-eleyIhygoup i rs Medlvfaam oxmebcqbrbrat(-r-(h—grﬂ(mum@erg nalkyli, peyploalkyl,
Chlogrkalg%ﬁ t‘fmé ti grgA 31 )rl‘n',,h%g o%%ﬁ]ﬁ ter&%ﬁléﬂ%f)ﬁ%g&ﬂl?r and

aun
,,hbtabq;dl)&alkylbwermﬂ mearmmsea@@élhed hﬂiﬁlﬁr ubi ci n

- (adri-amycin), DTIC (dacar baci n), epirubicin,

epﬁtehterrrmmoneramylamo eng tdalmiaenngx aiksiy ragivalsiimwhich one or
ka y Err@ y, %Fé)lfh‘ké& g8 .a rfrtrdé@ﬁ'éﬁ‘nlﬁi %ei%hrﬁé Bﬁlﬁtg%up has

ter I'ut am de, ci t abi ne,

o ﬂ@ﬂ '@éﬂfé’@g @qﬂh%bereneE@mleﬁarewgw@mwmqmrwg and isopro-

pwgﬁ,@mﬂoea hydr oxypr o- gesterone caproate,
idarfubicin, ifosfanm de, interferone, iressa,

i rrﬂabﬁraﬁdralzmyra&p@é f0A DARENH- NN, BeN-NR- and/or NR—
qecglgrc?urp?hhgrgnnfs 1S rrrr?e%rer?c)i(e}/npl{/ gg!gg’tteg {rgrrq ?heaé:rgrtr;? consisting of ,alkyl,
cycloalkyl, cycloalkyl-alkyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, heterocyclyl,
heterocyclyl-alky!, halogen, —F, —Cl, =Br, —|, =Ns, =NO,, hydroxyl, alkoxyl, amino, imino,
hydroxylamino, hydrazinyl, cyano, alkyl-cyano, sulfhydry_l", where the alkyl, cycloalkyl,
cycloalkyl-alkyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, heterocyciyl, he'rerocyc!yl-
alkyl, alkoxyl, hydrazinyl and/or alkyl-cyano groups have the meanings defined herein.
The term ,alkyl-cyano" refers to radicals in which an alkyi group is finked via a
cyano group, where the alkyl group has the meaning defined herein. Examples are
methylcyano und n-propylcyano. _ '
The term ,disuliidalky!“ refers io radicals in which an an alkyl group ie linked via 2 —

S—-S— group, where the alkyl group has the meaning defined herein.

The term ,alkyl-sulfidyl" refers to radicals in which an an alkyl group is linked via a
sulfur atom, where the alkyl group has the meaning defined herein.
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nmegestrol e acetate, nel phal an, nesna, nethotrexate,
mtonycin C, mtotan, mtoxan- WO

2008/ 028934PCT/ EP2007/ 059310 -31- trone,

N-phosphonoacet yl e- L- aspart ate_( PALA), oxaliplatin,

pacl i'taxel, pentostatine, plicanycin, prednisolone,

predni sone, procarbazi ne, ral oxifen, rapamycin,

senustin, sorafenib, streptozocin, tanoxifen,

t arAiestereolsametsadfehe t@NpPOOSE déthetita&hﬁ@‘t arearobtemplated, either in a

, t t hi t
PSRt EvpaioARAATTANY Y Qo™ TBieRE PR 4 ik pregentinvention
thmhavd aujadhaies cantdrs Behrgy oF,the carbon atoms lnclud!ng any one of the sub-
tidine uor o eox

di.f | uor odeox
B O A oSS AT HHCHBIS Pt TBRIE Caf &5t Wi form of
frelrl rﬂﬁn@éi@@?ﬁ)/!hélf&igﬂoéﬁ thd pﬁi@@faﬁﬂérﬁ@sbﬁd(oﬁdﬁ_@)er?cﬁners or in the
r capt.qpur i ncerni n e .phar maceutj cal,

BB bRl fese FRTAT B Srlior dRleeaRe s TbS Sures ray have
Q@M&u@ﬂ miXieg fdﬁ%%ﬂfﬁe@eﬂe&tsﬁmefseml tHede Aifferent stereochemical forms
col ogi cal | effect amount, preferably in a

Ra P%@%a%ew% RECPYP ﬁf%ssﬁﬁavearﬁw dose,
specifica n referably ration form

o B R et the RS Bt e eaRST hPich b pBE of MorE centers.
Eftdhtrhﬁty &Bd @hich %Eajr%l%%%él‘ﬁa‘teb er aadglstémotmtm;ﬁgre@aﬁu be fraction-

in.c ection wt I e uses an

S DA HBRGALN BB Tl BE SR P e HBSR um Snpigmersior d-
ddlerdoimerd. [TRE s@sdp&sdn, ofttﬁ?c@ﬁb&ﬁﬂs of thieheveries ean take place by col-
i nventi on has sur ris y been sol ved b rovidin
WTIR SERARHATT Al FHIANRAER PRSPy ey stolizalion fiom @ optionally
@tlcblﬁaéﬂtlv@ BEvEHR BPAHA ts® bf 4MBpticAMEAdtve BcRIN base or by derivatiza-

'gwa rmacol ogi cal ly active am)un{q of at |east_one
dYith FheRticaiv-AGHYR BRASERLFUY 3gc f G¥AMaR|B <AL pRticaliactive alcohol,

SRS dUpSeyRO¥nindfdn SFRedagRal. Synt hesi s: Gener al

synthetic nethods for the generation of disorazole

COPRbtiHa l06idahcel dTRIo0SsH @ditﬂboirﬁfsmﬂ ltt%anﬁérﬁloﬁlcan b§ bresefit in the form
- Aare

%2- CZ_and(IV)b ad. - B [
‘Jall prsiiole gorpia pord ispmess Sugh amu tﬁ %ﬂ“@‘lsr%f@ﬁk‘% of

théde @b Biradsddha&sr azol es are known | n

Where possible, the compounds of the invention may be in the form of the tautom-

€rs.

it is likewise possible for the compounds of the invention to be in the form of any
desired prodrugs such as, for example,r esters, carbonates, carbamaies, ureas, amides
or phosphates, in which cases the a.ctually biologically active form is released only
through metabolism. Any compound that can be converted in vivo o provide the bioac-

tive agent (i.e. a compound of the invention} is a prodrug.

Various forms of prodrugs are well known in the art and are described for instance

(i) The Practice of Medicinal Cihemistry (Wermuth CG et al., Chapter 31, Academic
Press 1996);

(ify Design of Prodrugs (editor: Bundgaard H, Elsevier 1985}); and
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the prior art and are, for instance, described in the
follow ng prior art docunents: Jansen R et al.,

Li ebi gs Ann. Chem 1994, (8): 759-773; WO

2004/ 024149; Wpf et al., Chem Biol. Drug Des. 2006,

WORU(BHR89366-73); Hillier MCet al., J. Og. EREHFF209H8P510

66: 6037-6045; Hartung |V-=é&f-al., Organic Letters
2002, 4(19): 3239-3242; Wpf Pet al., J. 10 Am
Chem Soc. 2004, 126(47): 15346-15347; Carval ho R et

al ... . CGen 0 3589: 91-

i aeheh o i e S5 BRB 0SBt ri9n  po Bunc

Di sogaoHeeds., Chapter 5: 113 -1, Hatveod Apaddruit Pyblishers 1991).

chem cal ly synthesized according to above |isted

prSaid referenode aftSnaurpdrgied bersirgyy pfarigeed by

f elf ?‘?Lﬂ'{h%F kr%uf?"ﬁat chértﬂ Eél sﬁﬁﬁg?éée%?é cdnl/értéd?nﬁl{éeoogiﬁmhﬁtabo—
0 in

esl| s conj ugat es accor
nienv«@mmnmy Wies wcfmnrawéuewnsa etiddrhonAesigr mlogﬁab%i@éb“ in some

Helger:Tal] %egg\%ﬂl[f;ng)@ rg,%uﬁcedq%%vatl zation of disorazole

secon 0X groups via esterfication with

orlgumaqiomwmrw@ é@mmcwnd ﬁw iaE SPTEEEE i1 BYP, D TReiaYsgrom

;f%ﬁb Bf t\"?@%v%t%ﬁ% é( ﬁﬂtdbﬁilt@@hlﬁfn thd &RpBYRd Sibifttesf tHY iBven-
1ously dried over l ecular sieve (40 nm. Under _

'“?ﬁtrogen at rmsphere 1-2.5 nol WO

2008/ 028934- 33- PCT/ EP2007/ 059310 equi val ents DVAP and
1.5-10 nol equival ents of the organic -anhydri de

h d
e cprapuad Poimarieabiey BRaA suriulBris B S =
idr BRarkMe, SEEBRING aEs0NGEHydT Carfiary awrdid, Bbbenveitedivith inbganic and

OBl S I R e SRR A SR R B or e
irbérdien mpl’etekablyﬁoﬁn@twnml Hydtdchiesic adithhydiobtamie atid.godic acid,

@{ulrlé rag.la’@f hrqni: gﬂ;g e(pétp%r{%(gr.zf%}ﬁlt ‘Jﬁé{d gttolﬁ%?e{&ﬁcﬁg’ﬁc?tcﬁfb%mc ,
atie,Sprerdd aoid adamaceﬂsﬂbacalatacwemﬂUEga@’ﬁt Acidt 4xalic sgig malonic
agﬁﬂ‘@lg é ggﬁ%%%%%&& SR ric T A micTYR, ‘ﬁ%llzc 388! st acia,
mandelic acid, fumaric acid, lactic acid, citric acid, taurocholic acid, giutaric acid, stearic
acid, glutamic acid or aspartic acid. The salts which are formed are, inter alia, hydro-
chlorides, chlorided, hydrobromides, bromides, iodides, sulfates, phosphates,
methanesulfonates, tosylates, carbonates, bicarbonates, formates, acetates, sulfoace-

tates, triflates, oxalates, malonates, maleates, succinates, tartrates, malates, embon-

ates, mandelates, fumarates, lactates, citrates, giutarate, stearate, aspartates and giu-
tamates. The stoichiometry of the salts formed from the compounds of the invention

may moreover be an integrat or non-integral multiple of one.

The compounds of the invention can, if they contain a sufficiently acidic group such
as, for example, the carboxy, sulfonic acid, phosphoric acid or a phenolic group, be
converted with inorganic and organic baées into their physiologically tolerated salts.
Examplés of suitable inorganic bases are ammonium, sodium hydroxide, potassium
hydroxide, calcium hydroxide, and of organic bases are ethanolamine, diethanolamine,
triéthanolamine ethylenediamine, t—butylamine t-octylamine, dehydroabietylamine,
cyclohexylamine, dlbenzylethylene-dlamme and lysine. The stoichiometry of the salts
formed from the compounds of the invention can moreover be an integral or non-

integral muliiple of one.
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10 El uent A20 mM NH40Ac, 5% (v/v) AcN, 0.2% (v/v)
HOAc El uent B95 % (v/v) AcN, 5 % (v/v) H20

Col utmMer ck Li Chrosphere 100 Cig, sum 250x4 mm Fl owl
m /mn DetectionUV-DAD, 220-380 nm 15 Gradient40 9% -

WO20B/029% B in 18 nin, 100 A,B for 5 min, 1BEVEy2007/058310

%Bin 2 mn Purlflcatlon o% t he nono or
bi s-esterfied disorazol e was perforned either by
auto- mated flash liquid chromatography using the Ism

?ﬂg? ﬁlfelaﬁsge p%ﬁ; er?optﬂg gé%@ uﬂgé‘BﬁEé ?‘l%lﬁgn lfﬂ:&n the form of their

exce e reac
soivatbsiare, wepsarticaiamytedratrsdehichr an b@@b@meprf@ﬁamie&mrﬁ@éﬂza-

t:gln %gm ﬁ%?l'v%é{%r ﬁ’SHdAJubgLﬂ\ %W!L&Ign 1s rﬁb?é%@ér gbsgﬁi#e%rtc?‘ﬁemﬂo three

anion puritication,
oawemmepbfeashvam veatarmaaiacetgs @mme \tﬂﬁ’h@@ camperngs rihe

m%g,ﬁ{oﬂtk?gm%%@ aqggg,g; @,g?ggésr acts conbi ned, dried over

orbed to RP carrier materi al

urrpls knavﬁﬁHgt%m.c,%? %sﬁanc&é f@ﬁhscﬁlaé @RRk egEaR amemsorumres

urification of bis-esterfied dL]_]glorazoI e

Wbﬁf' aree*@ egat lupRIBRYPevEE &sas ghRedicadpes The P’%?Pé*s\quﬁc%‘“"“s
o4 ﬁﬁ%éré}’n&subs@arﬂee%éﬂ%rgfeaw amndir phyeieal p&ﬁaeﬁtes% BE-

el uent t PLC, .t.h ifi
peryge glise #ﬁVﬁﬂt!ﬂ“g%'s R e é’“g %rtam modifiss
i mdyl hérebRd bk ik QEabIa ASIYidse @iyfnofphir formeydiitienengmdnds of

injected into the rati
the |erent|on are to be regarcﬁa g% %nt'rgn\'{gf tot PeL 1%\/5’ |St em

- The compounds of the invention are advantageousty characterized by a strong bio-
logical action. With regard {0 the disorazole conjugaies of the present invention, they
are superior to prior art conjugates due fo an increased inherent potency. Furthermore,
in particular the bis-substituted G1-B1-A-B2-C2 conjugates surprisingly dis'p!ay a higher -
specificity and reduced toxicity before release of the cytotoxic disorazole moiety.

With the conjugates of the present invention, specific targeting of (tumor) tissues of
interest is possible, for instance via use of a desired receptor-ligand as ceil-’binding.

‘molecule that directs the conjugate o such recepior-expressing (tumor) fissues. More-

over, the specific targeting advantageously results in high loca! concentrations of the
conjugates in situ (at the tumor site} leading to a significantly increased efficacy. These
advantages may translate into dose reductions of a potential drug administered in the

clinic as well as less or no medicinal adverse effects.

in another aspect, the object of the present invention has been surprisingly solved

by providing a process of manufacturing the compounds of the invention.

In a preferred embodiment, a process of manufacturing the compounds of the in-

- vention is provided comprising the steps:

a) reacting a disorazole compound with a finker, preferably a linker anhydride, to
yield a mono- and/or bisfunctionalized disorazole-linker moiety,
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WD 2008/ 028934PCT/ EP2007/ 059310 -34- Typi cal

preparative HPLC-conditions: Eluent A20 mM NH40Ac,

5% (v/v) AcN, 0.2% (v/v) HOAc Eluent B95 (% (Vv/V)

AcN, 5 % (v/v) H20 Col utmMacher ey&Nagel -Vari oPreg
WORMS[0E8aUr 100" C13, 7um 250x21 5mm Fi ow20 R FRFF{07/059310

Det ecti onUWV G adi ent 50 % B2Por 5 mn, 50 As' - 100 %

Bin 25 mn, 100 % B for 10 nmin 10LC fractions

cont ai ning the desired products were anal yzed by

an Igigtfé,ﬁgnlrv 5&.03 @ﬁﬁ%&;&@@fﬁ%%%daﬂféﬂﬁ%laar%bnafized

uce queous concentrate
' I yoptilstbramhrtker glpmy ftdmereagiinyersiifiy endside PRdY8issol i d
conpounds B. Amide coupling of disorazaole non
ane mu@lmgeoﬁthemab@admse@ara@ﬂéwtgiﬂw%tnmge@di@’thw&%ﬂw%d

m’nodl - ﬁuk&#ﬁﬁfekﬂm%' deﬂ%dﬁu@h@é@ﬂle‘s% 9|§kilthﬂ§dréi&$e &nju-
di sorazol e were coupled to peptides via a SS

ani deate glipMmuisy(s&t atBég'yA“lB@‘b ?éﬁ?d’Ofthé“Uéaa@@éﬁyr Fi A,
dlsorazole conpound was di.s

o AR SRPGIBY (el BEON Y e S DI Pty ORa A BHE LY
1. 1- &1 5 570! A egpi-ved and/sr iofmUtATY @er Bf Feeirora rdemign educts
resi due and subse- 20 quent stirring for 15 m nutes
at afdh %'errat'ure. The pepti di c conpound bearing

a free amno group was then added at a slight nolar
excess (1,1-1. 3 eq) and the reaction m xture stirred

for 12 h r.oom t
{ Trorbelia IR PR e TS o bR b ze RN
s;aé:n:@sahciudmg human, for the treatment or prophylaxis of physiological and/or

pathophysiological conditions.

For the purpose of the present invention, all mamma[iah species are regarded '
as being comprised. Preferably, such mammals are selected from the group consisting
“of “human, domestic animals, cattle, Iivéstock, pets, cow, sheep, pig, goat, horse, pony,

donkey, hinny, mule, hare, rabbit, cat, dog, guinea pig, hamster, rat, mouse”. More

preferably, such mammals are human.

In another aspect, the object of the present invention has been surprisingly soived
by providing the compounds of the invention for the manufacture of a medicament.

In another aspect, the object of the present invention has been surprisingly solved
by providing the compounds of the invention for the manufacture of a medicament for
the treatment and/or prophyléxis of ,acute leukemia, adenocarcinomé,'basaﬁoma, be-
nign tumors, bladder cancer, bowel cancer, brain tumors, breast cancer, bronchial car-
cinoma, carcinoids, carcinomas, cervical cancer, cervical carcinoma, chronic leukemia,
colon'_cancer, colon carcinoma, colorectal cancer, connective tissue cancer, Corpus
carcinoma, endometrial cancer, esophageal cancer, Ewir_ag-Sarcoma, gastrinoma,
glioblastoma, glioma, gynaecological tumors, head and/or neck cancer, hepatoblas-
toma, hepatoma, hyperplasia, hyperproliferative diseases, intraocular melanoma, Ka-
posi-Sarcoma, laryngeal carcinoma, farynx cancer, leimoyoma, leukemia, liver tumor,

lung cancer, non-small cefi lung cancer, lymphoma, malign tumors, mamma carcinoma,
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For preparative HPLC purification the DV sol ution
was acidified to pH5-6 with 10 25 % HOAc and di |l ut ed
with 4-6 volunes of starting eluent (40-50%B). The
same typical preparative HPLC net hod was enpl oyed as

walmegoistsed above. Pure conj ugates were obt aiPaEEPior/e39310

anal ytical HPLC eval uationygf- the respective

- fraction, renoving of AcN and HOAc under reduced

pressure and subsequent |yophilization of the aqueous
concentrate. WD 2008/ 028934PCT/ EP2007/ 059310 -35- C.
Mes aDlaerpRiMRNSMad Miple BYaloTA. §e%?ﬁ'a%%?%aﬁw°P'€ST°ma neu-

(B8 ARICANNFBrsS St BatdoRtTbhrian cQQ:'éplphrﬁtgeéthumor prostate cancer,

functionalized di sorazol e derivatives ’] %I@
RPBRIBICASINO TGS SEFRRmAIr BT H R S e CUGnalE: [FERIRlES

tbing, Mhbﬂo%nﬂ”ﬁbﬁn@ﬂma@lskfn%ﬁﬁr sim|p§1ﬁ saradsmszsomfmmmt SN
and di sorazol e co ound were achi eve vari.ous

TermR. rRPaRh SanGsY taICHRRGECE" LI B‘O%'at‘ﬁ%m‘saqlﬁnfﬂé’ﬁm tmors

swe[rmigefrofn thé Brafm dnkd!ﬁr Qabowmstbmtmd/osraenngeal(womgmVI&B urinary
/e nV,. PBS pH 7.4 at an initial

C@Bﬁ%@ﬁ¥?5?tF%’ﬁc8?ce§O ng/ M. Subsequent 1:1 (v/v)

dilution with DVF gave a clear serum al bum n sol ution
with a final concentration of 10 ng/m . Disorazole

2 BBl MRy A0S ssslneds 5y.
biEBviding thel d@"din-ﬂﬂdS of the invantioprioribe Wnawf@QiuraIOI‘ aedicament,
@%Fé?ﬂh'e %Q@m@ﬂﬁu&%r%ﬁbﬁg{%ﬁ 1NEfSTE %B@ﬁona%ﬁdnﬁh&?enﬁb!ally

actrvation was estl y anal yti cal
acijysi swhbtapeet hod see above). Distinct aliquots of this

sol ution were added drop w se and under vi gorous

~stirring to the serum al bum n buffer/DVF sol ution.

Rati os of disorazol eNHS ester and serum al bum n re
ST ERPACh gt ePItcs oL PESEN EBURA g bR ER B g soNved

b9 PrAH éﬁh@ c&'ﬁé@ndg Bﬁhéﬂﬂ@ﬁmﬁl ianhé@angaglie nga W&ﬂlcament
ature.

WAL gTR En G apP P Rr ik (ke R aEhet: Gn a

laaatensnackiitibh £ beshnidatiogighllyaacHiesuo@apceti | ter (M | pore)
and the filter washed with de-ionized water. The

filtrate was then diluted wth de-ionized water and

| ow nol ecul ar conpounds were separated by
ul lttadfirtHer espech the obfjrst of the presenidnvgniianthad bsere Bundignaly solved

I{ }o”d %ﬁhéﬁ@&n uﬂ&? th@In%ﬁnoﬁ%ﬁﬁ@Hhﬁﬁfé’ct&r?]oI %H%gfgﬁmagnt

i on u h an éxcl usion size

- waﬁ@wctbﬁmedfcarge@t raadmm@me&b@‘fr@(ﬁnﬂ/@r duripg eRe/omgfeer radiation

d protein solution was washed 3
R P a4

d wat er and centrifuged to renove
all -excess salts, DI\/F and unbound di sorazol e and
‘DCC/ NHS. The purified serum al bum n di sorazol e
C QR kHECRLR P Ml present@ieRtdns %@ﬁfpb%dﬁcw EHe| lh\Zeﬁhdod @an thereby
gi ve pal e yel |l ow colored crystals. The raf| ﬁk
baadmuyRigeY ed Ifuglraigd ﬁéﬁﬁ'&ﬂ'?ﬂ?é&ﬁ‘%‘fﬁ? & IB;F“’EI‘PAIEW? &’ﬁI‘ all known
pidfrecolsdicilly bfiRe lsyibétaddesieineedude st cinsinabo werapy. 25

order to estimate nean | oadi ng rates of disorazole
pem apesiemadadrotimentpihe compourids oDxiedmtention &k provided for above

: I .t h Dess- ' i odi

S0 3 i LSRN bRl ante SSRABLL i oot

from tie grolip comsistingot “DIA tiyidiscsvanased |aptos | gthiitgrsi BNAdntercala-
I I

o' Sk@ﬂg Oa%ﬂgatnnﬂtl%léogﬂu@g# [ﬁ’_%s’ggfﬁ%ﬁ“&e &q ﬁgr\r}fa%ﬁ‘é“r’%tnﬁfar g‘?&ﬁth factor-

remgr dganistsn apdei oalitagniésts, eiafibiters of signal fransduction, antibodies

@@I @%&I%&B&%M%@% M@?gﬁgééqﬁn.mrsssm%@Iaba%g i ons
owe [

he reaction.was a stirr on I ce
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bath for 15 m nutes. The m xture was warnmed to room
tenperature and stirring was continued for 30 m nutes
(TLC control wt dichloronethane/ net hanol 95:5). The
reaction mxture was diluted with ethyl acetate and
WOEH§0e3bnt o 0. 5N hydrochloric acid. The WHCT/EP2007/059310
2008/ 028934PCMP2007/ 059310_5g36- organi c phase was
washed wi-th brine until alnbst neutral (pH 6), dried
over sodium sul fate and reduced in vacuo. Subsequent

fllﬁ %r})r Fr%cﬂ’g%gﬂrﬁgﬂyth c&ﬁg@.&n%glo? h%qﬁ\;erﬂﬁ&?é%?pgmglfor above

provi azo ne derivative
IIIEstmm esesawrr@am the Bdlibticnhugaonacaiddicailiedlive substanaei it gelected

fﬂnaﬁ'l aBHﬂJE( %&r%sﬁﬁeo?‘l I“é’clt et )ﬁ@al\:lgjgtethlmlde asparaginase
garglnl naspar agi ne(y7l)
aBsdn.e pxathigeriny | XY dedrowgineCh bleampebe hm»tfymacaiwglatm CCNU
(lomustine), chlorambucil, cisplatin, colaspase, cyclophosphamide, cytarabin, dactino-
mycin, daunorubicin, diethylstilbestrole, docetaxel, doxorubicin (adriamycin), DTIC
' (dacarbacin}, epirubicin, epothilone, erbitux, erythrohydroxynonyladenine, ethinylestra-
~ diole, etoposide, fludarabine phosphate, fluoxymesterone, fiutamide, gemcitabine,
gleevec/glivec, herceptin, hexamqthylrmelamine, ~hydroxurea, hydroxyprogesterone '
caproate, idarubic_in, ifosfamide, interferone,' iressa, irinotecan, L-asparaginase, leuco-
vorine, mechlorethamine, medroxyprogesterone acetate, megestrole acefate, meipha-
lan, mesna, methotrexate, mitomycin G, mitotan, mitoxanirone, N-phosphonoacetyle-L-
aspartate (PALA), oxaliplatin, paclitaxel, pentostatine, plicamycin, prednisolong, pred-
nisoné, procarbazine, raloxifen, rapamycin, semustin, sorafenib, streptozocin, ta-
moxifen, tarceva, taxotere, teniposide, testosterone prbpionate, thibguanine, thiotepa,
tbpotecan, trimethylemelamine, uﬁdine, vinblastine, vincristin, vindesine, vinorelbin, -
2',2'-diﬂuofodeoxycytidine, S-fEuorodeonyﬁdine monophosphate, 5~azacytidihe cladrib-
ine, 5-fluorodeoxyuridine, 5-fluorouracile (5-FU), 6-mercaptopuring”.

The compounds oi the present invention can be administered in a known manner.
The route of administration may thereby be any route which effectively fransports the
active compound to the appropriate or desired site of action, for example non-orally or
orally, in particutar intravenously, topically, transdermally, pulmonary, rectally, intravagi-
néHy, nasally or parenteral or by implantation. intravenous administration is preferred.

The compounds of the invention are converted info a form which can be adminis-
tered and are mixed where appropriate with pharmaceutically acceptabie carriers or
diluents. Suitabie excipients and carriers are described for example in Ullman's Ency-
clopedia of Technical Chemistry, Vol. 4, (1953}, 1-39; Journal of Pharmaceutical Sci-
ences, Vol. 52 (1963), 918 et seq.; H. v. Czetsch-Lindenwald, “Hilfsstoffe fiir Phar-
mazie and angrenzende Gebiete”; Pharm. Ind. 2, 1961, 72 et seq.;'Dr. H.P. Fiedler,
«Lexikon der Hilfsstoffe flir Pharmazie, Kosmetik and angrenzende Gebiete”, Cantor

K@, Autendorf in Wiirttemberg, 1971.

Non-oral administration can take place for example by intravenous, subcutaneous,

intramuscular injection of sterile agueous or oily solutions, suspensions or emulsions,
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15 CCNUl onustine Citcitrulline
DCCN, N - di cycl ohexyl car bodi i m de DCMi chl or et hane

Dl PEAdi i sopropyl et hyl am ne 20
DVAPN, N - 4- di net hyl ami no pyri di ne DVEMDul becco' s

woLeshised Eagl es Medi um DVEN, N - Di et hyl f or reaTRP2007/059316

DVBQdi net hyl sul f oxi de Doxdae»®-ubi ci n. 25

DTI Cdacar baci n e. g. exanpl.e given
EDTAet hyl endi am ne-tetraacetic acid W)

2008/ 028934PCT/ EP2007/ 059310 - 37- ‘
by means of implants or by cintments, creams or supposntones Administration as sus-

tained release form is also possible where appropriate. Implants may comprise inert

materials, e.g. biodegradable polymers or synthetic silicones such as, for example,

silicone rubber. Intravaginal administration is possible for example by means of vaginal

rings. Infrauterine administration is possible for example by means of diaphragms or

- other suitable intrauterine devices. Transdermal administration is additionally provided,-

in pariicular by means of a formulation suitable for this purpose and/or suitable means
such as, for example, patiches. '

Oral administrétion can take piéce for example in solid form as tablet, capsule, gel
capsule, coated tablet, granulation or powder, but alsc in the form of a drinkable solu-
tion. The compounds of the invention can for oral administration be combined with
known and ordinarily used, physiologically tolerated excipients and carriers such as, for
example, gum arabic, talc, Starch, sugars such as, for example, man_ni_toi, methytcellu-
lose, lactose, gelatin, surface-active agents, magnesium stearate, cyclodextrins, ague-
ous or nonaqueous carrlers diluents, dispersants, emulsrflers lubricants, preservatives

'and flavorings (e.g. essential 0|fs) The compounds.of the mventlon can also be dis-

persedin a mlcropar;;cuiate, e.g. nanoparticulate, composﬁwn.

As already explained above, the compounds of the invention can also be combined
with other active pharmaceutical ingredients. It is possibie for the purposes of the com- 4
bination therapy to administer the individual active ingredients simuitaneously or sepa-
rately, in particular either by the same route (e.g._intravenoué’ly) or by separate routes

(e.g. intravenously and as oral application). They may be present and administered in

identical or different amounts in a unit dose. i is also possible to use a particuiar dos-

age regimen when this appears appropriate. it is also possible in this way to combine a

plurality of the novel cdmpounds of the invention of the general formulae with one an-

" other.

The dosage may vary within a wide range depending on type and/or severity of the
physiological and/or pathophysioiogical condition, the mode of adminisiration, the age,
gender, bodyweight and sensitivity of the subject to be treated. [tr is within thé ability of
a skilied worker to determine a “pharmacologically effective amount” of a compound of
the invention and/or additional pharmacologically active substance. Adminisiration can

take place in a single dose or a plurality of separate dosages.
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ELI SAEnzyne Li nked i mmunosor bent Assay
Froc9-f | uor enyl nmet hoxycar bonyi G ngi utam ne(yl)
G ppyrogl utamate(yl) 5 hhour
HATUN, N, N , NI -t etranet hy1- 0- ( 7- azabenzotri azol - 3/
WO YNs R Hexaf | uor ophosphat PCT/EP20 7/039319
HEPESN- ( 2- hydr oxyet hyl ) pi peB&zi n- N - 2- et hansul f onsaur
e HOAcacetic acid 10 HOBt 1- hydroxybenzotri azol e
HSAhuman serum al bum' n hTyrhonmo-tyrosine(yl)

Lo ne JdAl 3P -
al &3 %ﬁiéb?{ !Ir cg)a{e:lrlk fo(r e%rﬁ;% PTH)% 5‘6&@’1]7)@ ilo 0 rﬁ‘é BPRE %&X)_e ingre
dient, i.e. at least one compound of the invention and, where appropriate, at least one
additional pharmacologically active substance, per kg of a patient’s bodyweight.

in another aspect, the présent invention relates to a pharmaceutical composition
comprising a pharmacologically active amount of at least one compound of theinvent-
tion, in paf‘ticuiér Jdisorazole A1 — succinyl-[D-Lys ILHRH* (regicisomeric compounds
11 and 12), disorazole E1 - succinyl-[D-Lys®]LHRH" (regioisomeric compounds 13 and
14), disorazolé A1 - (succinyl-[D-Lys®JLHRH)," (comp'ound 15), disorazole Z - succinyl-
[D-Lys®JLHRH* (compound 16), disorazole Z - (glutaryl-[D-Lys®ILHRH)," (compound
17), disorazole Z - succinyl-somatostatin“ (compound 1 8), regioisomeric compounds 1
and 2, compound 3, compound 4, regiocisomeric compound 5 and 8, compound 7,
compound 8, compound 10, compound 19, compound 20, compoun'd 21"

Irt a further aspect, such a pharmaceutical ¢omposition may additionally comprise
at least one pharmaceutically acceptabie carrier and/or excipient and/or may comprise

at least one further pharmacologically active substance.

In a preferred embodiment, such further bharmacoiogicatly active substance is se-
lected from the-group consisting of: "DNA topoisomerase | and/or I inhibitors, DNA
intercalators, atkylatlng agents, microtubule destabilisators, hormon- and/or growth
factor-receptor-agonists and/or -antagonists, inhibifors of signal transduction, antibod-
ies against growth factors and their receptors, kinase inhibitors, anti-metabolites”.

In a further preferred embodimenf, sﬁch further pharmacoiogicalfy active substance
is selected from the group consisting of: “actinomycin D, aminoglutethimide, asparagi-
nase, avastin, azathioprin, BCNU (ca_rri"lustine), bleomycin, busulfan, carboplatin,
CCNU (lomustine), chlorambucil, cisplatin, colaspase, cyclophosphamide, cytarabin,
dactinomycin, daunorubicin, diethylstilbestrole, docetaxel, doxorubicin (adriamycin),
DTIC (dacarbacin), epirubicin, epothilong, erbitux, erythrohydroxynonyladenine,
ethinylestradiole, etoposide, fiudarabine phosphate, fluoxymesterone, flutamide, gem-
citabine, gleevec/glivec, hercepiin, hexamethylrmelamine, hydroxurea, hydroxypro-
gesterone caproate, idarubicin, ifosfamide, interferone, iressa, irinotecan, L-
asparaginase, leucovorine, mechlorethamine, medroxyprogesterone acetate,

megesirole acetate, meiphalan, mesna, methotrexate, mitomycin C, mitotan, mitoxan-
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LH ut ei ni zi ng hornone LHRH (GhRH) | ut ei ni zi ng hor none
rel easi ng hornone LHRH Rl uteini zi ng hornone rel easi ng
hor none receptor 20 Lyslysine(yl) MDSnethyl di sul fanyi

Meret hyl
W@ 2008/4029834( 4- [ bi s(2- chl or oet hyham nol- D/ L- phéﬂﬂﬂ’ﬂ%ﬂﬁ@#@lﬂ
) MeOHnet hanol 25 minminutélmmilliliter _

NHSN- hydr oxysucci ni m de WO
2008/ 028934PCT/ EP2007/ 059310 -38 - N enorl eucin

tréAﬁl?eA% BP Qn%ggea g 5_ sp:la'rfa?g QBM,@ eoxalipiatin, paclitaxel, péntostatine,
plicamycin, pr_edmsolope, prednisone, procarbazine, raloxifen, rapamycin, semustin,
sorafenib, streptozocin, tamoxifen, tarceva, taxotere, teniposide, testosterone propion-
ate, thioguanine, thiotepa, topotecan, trimethylemelamine, uridine, vinbtastine, vincris-
'tin, vindesine, vinorelbin, 2',2'-difluorodeoxycytidine, 5~ﬂL10rodebxyuridine monophos-
phate, 5-azacytidine cladribine, ~5-fluorodeoxyuridine, S5-fluorouracile (5-FU), 6-

mercaptopurine”.

Concerning the pharmaceutical compositions of the invention, at least one com-
pound of the invention is present in a pharmacologically effective amount, preferably in
a unit dose, e.g. the aforementioned unit dose, specifically and preferably in an admini-
stration form which makes intravenous administration possible. Furthermore, reference
may be made to that aiready said in connection with the possible uses and administra-

tions of the compounds of the invention.

In a further aspect, the object of the present inveniion has surprisingly been solved
by providing a kit comprising a pharmacoiogically active amount of at least one
compound of the invention and a pharmacologically attive amount of at ieast one

addi'tional pharmaceutically active substance as defined above.
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PEG2pol yet hyl engl ycol e consisting of 2 ethylen

gl ycol e noeiti es PEG3pol yet hyl engl ycol e consi sting of

3 ethylen glycole noeities 5 PEG/pol yet hyl engl ycol e
i.si..ng of 7 ethylen glycole noeities '
Z%t hyl di benzopyr azi nesgst-hyl sul fate PCT/ER2007/039310

Pyrpyrogl ut amat e(y1l) Rl ARadi o | muno .Assay RIroom

tenperature 10 Sarsarcosine tButert. butyl

TEAtriethyl amine TFAtrifluoro acetic acid

grdhtied sgimedisof uran 15 TLCthin | ayer chromat ography

pi t et rahydronor har man- 3- car boxyl i ¢ aci d

trityltriphenyl carbonyl Tyrtyrosine(yl)

General synthetic methods for the generation of disorazole conjugates of the gen-

eral formutae (I) C1 — B1 — A— B2 —-C2 and (IV) C1 — B1 — A are given in this section.

Total synthesis and/or isolation sirategies for obtaining disorazoles are known in
the‘prio.r art and are, for instance, described in the following prior art documents:
Jansen R et al., Liebigs Ann. Chem. 1994, (8): 759-773; WO 2004/024149; Wipf et al.,
Chem. Biol. Drug Des. 2006, 67(1): 66-73); Hillier MC-et al., J. Org. Chem. 2001, 66:
6037-6045; Hartung IV et al., Organicl Letters 2002, 4(19): 3239-3242; Wipf P et al,, J.
Am. Chem. Soc. 2004, 126(47): 15346-15347; Garvalho R et al., Gene 2005, 359: 91-
98; Kopp M et al., Chembiochem. 2005, 6(7): 1277-1286; WO 2006/075013.

Disorazole Z
o}
_ OH
HaC S N \
o= TH, Iy ’
0 ) N o
/
HC , (disorazole Z)

can either be fully chemically synthesized according to above listed prior art de-

_scriptions or produced by fermentation as illustrated under II) in the example section.

The synthesis of conjugates according the invention was performed via common

solution based organic chemisiry.

A. Derivatization of disorazole secondary hydroxyl groups via esterfication with

organic anhydrides

In a typical reaction, the solid disorazole was dissolved in water free pyridine, pre-
viously dried over molecular sieve (40 nm). Under nitrogen atmosphere, 1-2.5 mol
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Val val i ne(y1l) 20 XTTsodi um :

3' 41- (phenyl am nocar bonyl) - 3, 4-tetrazol i un¥l oi s(4-
nmet hoxy- 6-ni tro)benzenesul fonic acid -39- Brief
description of the draw ngs Figures 1 - 17 show

WORS0A3sur ed | -1 - NMR spectrg.of sel ected cSRPEEHEIZIGH?

~the invention: conpounds 1/2, 3, 4, 5/6, 7, 8, 9, 10,
11/12, 13/14, 15, 16, 17, 18, 19, 20, 5 21. The
invention is explained in nore detail by nmeans of the

fol |l ow anmpl i ' Ve j . e
FRLPELs DA S0 0 ot Neter BRI Byl oo Gy
‘dd@spéaic attydBie) weesidsied s calppated s edfierthmnoianbisrsiegization
O?QEW%C Pré?rg Bﬁ?ﬁ%ﬁ%ﬁ%ia@e PRt Gisb R35IE moRRLiRs.
Mol sieve was added optionally to the reaction in order to ensure water free conditions
at alt times. The mixture was stirredfor6 h-5d, optionally at room temperature or 60

°C bath temperature, with regard to the respective desired derivatives. Esterfication

was monitored by analytical HPLC-UV.

Typical analytical HPLC-conditions:

Eluent A : 20 mM NH,OAC, 5 % (viv) AcN, 0.2 % (v/v) HOAC
Eluent B : 95 % (v/v) AcN, 5 % (viv) H0
Column : Merck LiChrosphere 100 Cig Spm, 250x4 mm
Flow | D 1 ml;’min ‘
 Detection ~: UV-DAD, 220-380 nm
Gradient : 40 % - 100 % B in 18 min, 100 % B for 5 min, 100 % - 40 % Bin
-2 min

Purification of the mono or bis-esterfied disorazole was performed either by adto—_
mated flash liquid chromatography using the Isco Gompanion system or by preparative
HPLC. Therefore, the excess pyridine of the reaction mixiure was removed under re-
duced pressure and the oily residue acidified with 10 % acetic acid to pH 4-6. For
Companion purification, the acidified aqueous phase was exiracted several times with
ethyl acetate, the organic extracts combined, dried over sodium sulfate and adsorbed
to RP carrier material under reduced pressure. Flash chromatography was used for
purification of bis-esterfied disorazoles and carried out under reversed phase condi-
tions with 5 % AcN (viv), 0.1 % HOAC as eluent A and 95 % AcN as eluent B.

For preparative HPLC, the acidified aqueous mixture was diluted with starting elu-
ent (50% B), filtered through a syringe filter membrane and injected info the preparative

HPLC system.
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(1)(2) 10 According to the general synthesis o
procedure |isted under k, 30 ng disorazole El, 12 ng
DMAP and 150 ng succinic anhydride were dissolved in

2 nm dry pyridine and stirred for 4 days a
Wor%"?s"&’ijé% TLC-control : DCM.MeOH 9: 1 / Dcmf’%*ﬁ%f‘*@"%”“
pl us anal ytical HPLC. The "Péaction m xture was pour ed

on cold brine/0.5 MNCl and 15 extracted with et hyl
acetate, washed with brine to pH 4, dried over Na2304

| 19BEaRPaRNGEASL 62bN@Rnst emoved under reduced
pressure. Purification of the raw product was
ER@nf Ar med by b viraiH,ORt, Conpani AN, o2ion (/g HIAd MeCH
gradient. 13 ng pure product was obtained as a 1:1
Hliext gr e of bobb 9% agh)RcNsrENS) B.and 2 (conbi ned
yield: 39%. 20 LC Ms:[M+H 875.6 cal cul at ed nass:
B NVR: s ee Mdcherees Nadek sanuiPeehuclag@ur 100 Cis, 7um, 250x21
2008/ 028934PCT/ EP2007/ 059310 . (3) According to the
general synth88l's procedure listed under A, 100 ng
Fglsorazole EI20 ' DVAP and 150 ng glutarlc
thdrlde were dissolved in 3 mM dry pyridine and 100
EA .was ed and stirred for 4 days at RT under
Déifet%lrl%n en.’ TLc?'ggntrol DCMVEOH 9:1 / DCM-1PA 9: 1 pl us
G’i‘ékﬁé tical 63% BI6 3 RRCED QN 150%5 BE2YRh, POOILERITR A0 min
brlne/O M HCI and extracted with ethyl
acetate, washed with brine to pH 4, dried over Na2304
and the excess sol vent renoved under reduced

prLWEI&“!S ﬁHfa‘nﬁh@lﬁb id@&iredf pr&dﬂ.@tsrm a0 by wasytical HPLC,
f or ned an
R Agk 284 HOBS UGB eAPEaLE AR DAL EPRCa g By

o2 to give the respectlve esters as sofid compounds.

B. Amide coupling of disorazole‘_mono and bis hemi-carboxylic esters with pep~
tides o . '

The mono and bis functionalized carboxylic derivatives of disorazole were coupled .
fo peptldes via a classic amide coupling strategy. In brief, the carboxylic dlsorazoie
compound was dissolved in dry DMF with 3-6 mol equwalents of DIPEA and activated
by addition of 1.1-1.5 mo! equivalents of HATU per free carboxyl residue and subse-
quent stirring for 15 minutes at ambient temperature. The peptidic compound bearing a
free amino group was then added at a slight molar excess (1.1-1.3 eq) and the reaction
mixiure stirred for 0.5-12 h at room temperature. Coupling efficiency was monitored via

analytical HPLC (method described above). -

For preparative HPLC purification the DMF solution was acidified to pH 5-6 with 10

% HOAc and diluted with 4-6 volumes of starting eluent (40-50% B). The same typical
preparative HPLC method was employed as described above. Pure conjugates were
obtained after analytical HPLC evaluation of the respective fraction, removing of AcN

| and HOAc under reduced pressure and subsequent iyophilization of the aqueous con-

centrate.
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WOeR4R8%¢ | 138 ng di sorazole

LC- MS: [ MtHr 1003. 7 cal cul ated mass: 1002 H NMWVR see
figure 2 15 Exanple 3: Disorazole EIl bis hem

succi nate (4) WD 20081028934PCT1EP20071059310 - 4 2
- According to the general synthesis procedure |isted

g 70 ngy DVAP PEAGE7HF 057410
succi ni ¢ anhydride were di sdoTved in 10 n dry
pyridine, a spatula tip of nol sieve (4A) was added
and the reaction stirred for 4 days at RT under

(g :’]é %e&uPim@Q%%fe oISt %F?ﬁlngéﬁcxﬁsl%;ng{g{} uﬂm aﬁﬂ.g'mn
Y500 AT o8 5 o 5 8m
ammwawantedmut neng e NHPﬂHCﬂerethQﬁ Déf#rfw éfrolaﬂa%s@@f priakgin

éﬁ% S0k rﬁﬁbtunﬁ QIEPY ?&3 %@ﬁleJﬁﬁHS@Qoﬁdlﬁé%ﬁs%f dnsorazo e and

ur| | cati was per Vi a | sco
tye Q&ﬁﬂ@@mt%@\a Hioigal @ﬁ@tfqnosejvW@Im@!wa%@ﬁm\'%*r%a%E’W' PBS
pH394 g(f’anﬁhlﬁél @dncehPatleR dVBo kMl s8fseglient 1:1 (viv) dilution with DMF
gave a clear serum albumin solution with a final concentration of 10 mg/ml. Disorazole
bis or mono hemi carboxylic esters were dissolved in DMF, 1.2-5 equivalents of DCC
and 2-10 equivalents of NHS was added and stirred for 20 min to allow formation of the
activated NHS-ester. Efficiency of activation was estimated by analytical HPLC (for
typical method see above). Distinct aliquots of this solution were added drop wise and
under vigorous stirring to the serum albumin buffer/DMF solution. Ratios of disorazole-
NHS ester and serum albumin were chosen with regard to different loading rates based
on empiric data. The aquéous amide doupling was carri_e-d out or 20 minutes at ambient
temperature. The slightly cidudy reaction mixture was then vacuum-fillered through a
SteriCup Filter (Milipore) and the filter washed with de-ionized water. The filtrate was
then diluted with de-ionized water and low molécuia_r compounds were separated by
ulirafiltration. Therefore, the diluted SieriCup filtrate was placed into a AmiconUlira
(milipore) filiration unit with an exclusion size of 30.000 Da and centrifuged at 4.000 x g

for 15 min. The concentrated, retained protein solution was washed 3 times with de-

ionized water and centrifuged to remove all excess salts, DMF and unbound disorazoie
and DCC/NHS. The purified serum albumin disorazole conjugate solution was subse-

- quently yophilized to give pale‘yeilow colored crystals. The ultra filirate was analyzed

fpr unbound disorazole by analytical HPLC using the typical method described above in
order to estimate mean loading rates of disorazole per serum albumin molecute.

D. Oxidation of disorazoles with Dess-Martin periodinane reagent

Disorazoles (A1, E1 or Z for example) were dissolved in dichioromethane. 12 Mol

equivalents of pyridine were added and the mixture was cooled down to less than 5°C
on an ice bath. 3 Mol equivalents of Dess-Martin periodinane reagent (triacetoxyperio-
dinane) was added in several portions and the reaction was allowed to stirr on the ice

" bath for 15 minutes. The mixture was warmed to room temperature and stiring was

continued for 30 minutes (TLC control wit dichioromethane/methanol 85:5). The reac-
tion mixture was diluted with ethy! acetate and poured onto 0.5N hydrochloric acid. The
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cal cul at ed nmss:
Di sorazol e Al non

974 H NVR see figure 3 15 Exanple 4:
o hem succinate, both regio-isoners

(5) & (6) 20(5)(6) According to the general

synt hesi s procedu
WOR008/02893y DVAP an
di ssolved in 2 ni
stirred for 4 day

re listed under A, 30 ng _disoraz

d 160 ny 33’630' nic anhydri JQTW@?‘@T’
dry pyridine and the reaction ,

s at RT under nitrogen. TLC-control:

DCM MeOH 9:1 / DCM 25 I PA 9:1 and anal ytical "HPLC.

: i
GO AT B R R sty Bl g
stfhig land catuatosin vidie. Subganiient @m@rmmpw with digryarer

rﬁ%ﬁ%&eérﬁ&&%rapipm?:ﬁ%@%e S a-DRathe BAY

perfornmed via LC

a?g;é‘sess sol vent
uced pressure. Purification was
by !'so Conpanion with WO :

2008/ 028934PCT/ EP2007/ 059310 -43- DCWWEOH gr adi ent to

B Ve appievidliohg! | d

regi on-1somners in

product containing both
a 1:1 ratio (15% conbi ned yi el d).

g€ VB f Mr1- 117 85% fichtfdciisll at ed mass: 858

AcN
Ala
Aloc
Arg
Aﬁn_
BCNU
Boc
Cbz
CCNU
Cit
DCC
oom
DIPEA
DMAP
DMEM
DMF
DMSO
Dox
DTIC
eg.
EDTA

acetonitrile
alanine(yl)
allyloxycarbonyl
arginine(yl)
_asparagine(yl)
carmusti'ne

tert. Buty]oxycarbonyl

carbobenzoxycarbonyi

_ lomustine

citrulliné
NN'dicyclohexylcarbodiimide
diéhlormeihane |
diisopropylethyl amine
N,N'-4-dimethylamino pyridine
Dulbecco’s Modified Eagles Medium
N,N'-Dimethylformamid |
dimethylsulfoxide

doxorubicin

dacarbacin

example given

ethylendiamine-tetraacetic acid
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H NVR see figure 4 Exanple 5: Disorazole Al bis hem
succinate (7) 10 (7) According to the general
synthesis procedure listed under A, 138 ny
di sorazole A, 70 ng DMAP and 730 ng succinic i
WO HEBBHe were dissolved in 10 m dry pyri diGi&EF2Y7/39310
spat- 15 ula tip of nol -si®V&" (4A) was added and the
reaction stirred for 4 days at RT under nitrogen.
TLC-control: DCM MeOH 9:1 / DCM I PA 9:1. The reaction

ixt ure was dil uted with ethyl..a68tBL8 a20ured on ice
E(;E(I) d brine/HCl pH -Z%He]gzt%cgct%d V\;St etshélylJ acet ate,

osgani r phacp giashedimMitdivddibdng unti |
pH4-5, dried_ov_er Na2304 andyexc({ehgs col vent renoved

a¢ipder reduced pr egﬂgrﬁ;ne@yrifi cation was perforned
via LC by Ise 20 npani on with DCM MeOH gradi ent to

@pve 37 ng solid pyeduedmatellyi el d: 20 %9 . LC MS: [ MtHr

959. 4 cal cul ated mass: 958 H-NVR see figure 5 WO
h2008/ 028934 PCT/ EP2Q(// 059310 -44- Exanpl e 6:

LHRH (GnRH)

N,N,N"N'-tetramethyl-O-(7-azabenzotriazol-1-yljuronium

HATU
he_xafluo‘rophosphat

HEPES N?(2-hydroxyethyl)piperazin-N’-é-ethénsLilfonséure

HOAC acetic acid |
HOBt 1-hydroxybenzotriazole

HSA - “ human serum albumin
- hTyr homc;~tyrosine(yl)

Hyb : Hydroxyprolihe
e isoieucine(yl)r

IPA isopropyt alcohol

| Leu Ieuéine(yi)

LH Euteiniiing hormone

luteinizing hormone releasing hormone

LHRH-R luteinizing hormone releasing hormone receptor
Lys lysine(yl)

MDS methyldisulfanyl

Me methyl

D—/L-Mei- (4-[bis(2—éhlorbethyl)amino]—D/L-phenylalanine)
MeOH methanol -

min minute

mi milliliter

NHS N-hydroxysuccinimide
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Di sorazole Z nono herd succinate (8) 5(8) According
to the general synthesis procedure |isted under A,
80 ny Disorazol Z, 16 ng DVAP and 13 ng succinic
anhydride were dissolved in 1.5 m pyridine an

d a
WWB8428936r ti on of 4 A nol si gge was added t &GIAE2007/855310

reaction. The mixture was hedted to 60 C (oil bath
tenperature) and stirred for 24 h. The reaction was
moni tored via HPLC-UV. 10 After cooling to room
enperature, ethyl acetate was added and the nol
Peve filtered of fO The filtrate was evaporated to

yness under redyg, ' i si due

F?%L(@i ssolved in 5 ﬁség@g&}g%t@& %/%ﬁrttét m xture (A 20
HIACO, 5 % Ac ’ Rhsthadst 2Bt iS JcbeNnod

@éé\rlater). After :}%Dlytgtehﬁifn%%%ugﬁ gfbluer yl%?ci@ e moeties
pERfrane filter, FOLH R WRASishdY & etilidnyifole moeities
preparative HPLC 45’6%98h§}l-l> 85 /—\I)Siﬁg in eggl ﬂgh 15
PHgy henmi heni  mongoREEGbRAR@IRALISINGRS 7CahyiecdRaleansbities
the fraction |lyophilized to give 31 ng of the pure
Au®duct 8 as | i ghtN-RedwibesidpiiratBo0thylbGidds: | M+Hr

847.0 cal cul ated mass: 846 20 HHNVMR see figure 6

xanpl e 7: Di sor ag9loglutanidigyllem succinate (9) WO

008/ 028934PCT1EP2007/ 059310 -45- (9) ,

| RIA Radio Immuno Assay 7
| RT o | room temperature
Sar ' sarcosine
tBu tert. butyl
TEA ' triethyl amine
TFA : trifluoro acetic acid
THF tetrahydrofuran
TLC . thin layer chromatography -
Tpi tetrahiydronorharman-3-carboxylic acid
trityl 7 triphenylicarbonyl |
Tyr _ tyrosine(yl)
val : valineiyl)
XTT sodiufn 3-[1-(phenylaminocarbonyl)-3,4-tetrazolium]-bis(4-

methoxy-6-nitro)benzenesulfonic acid



According to the general synthesis procedure |isted
Under A.; 188 ng disorazole Z, 31 ng DMAP and 500 ng
succi ni ¢ anhydride were dissolved in 4 nml pyridine
-and a small 5 portion of 4 AJ" sieve was added to
the reaction. The m xture was heated to 40 C (oi
bath tenperature) and stirred for 72 h. The reaction

pDNi.t ored vi a HPLC—UV and TLC (DCWWeOH 9:1). The
RIS geed™%i th DCM transferred to an
evaporator flask and the sol vent renoved under
reduced pressyre. The crud s .again di so ved
| ool b s 6 Tasebres MR §arct 38D P ef Bmpnas of he
FivBhiiclF cbimpouh@83/28304,156, U5 @jof 10, 18/2f13484) 15, 16, 17, 18, 19, 20,
chromat ogr aphy via |se Conpanion LC (acetonltrlle/
#a&ter /0.1% acetic acid) wwth a 12 g RP col umm.
Fraction #12-14 fromrun nunber 1 and fraction #2- 3
fromrun nunber 2 were collected, unified and t he

solvent renove nde reduce ressurenyo i.zation '
T SSRGS e xp IR 1B ettt CEIRY Tt SR lpiAd Xpatbles with-
bk MWW HieirfrésBictal therefd. ed mass: 946 H NWVR see

flgure 7 Exanple 8: 20 Disorazole Z bis hem

~glutarate (10) WD 2008/ 028934PCT/ EP2007/ 059310 -46 -

(10) According to the general synthesis procedure
l'isted under A., -183 ng Di sorazol Z, 30




ng 4- DMAP and 560 ng glutaric anhydride were
dissolved in 4 m pyridine and a small 5 portion of 4
A nol sieve was added to the reaction. The mixture
ed to 40 C (oil bath tenperature) )
Wq\%’r%w% i The reaction was Jpnitored via H%@%“‘Qﬁ“ag”
TLC (DCM MeOH 9:1). The reaction was diluted with
DCM transferred to an evaporator flask and the
sol vent renoved under reduced pressure. The crude oil
Begnpidden di ssol ved in ethyl acetate and poured onto
ice cold brine/NC, washed to pH 4-5 10 with
brine/water, dried over Na2SO4 and the sol vent
renmoved under reduced pressure. The resi due was
iyli Synthesis of norbeMiadedofdtis orvestion o RP18 silica gel for
RP-fl ash chromat ography via |Iwo Conpani on LC
" (acetonitrile / water / 0.1% acetic acid). After
~ renoval of AcN/ acetic acid under reduced pressure
S Examplg/bphil i sation of the aqueous concentrate, 75 ng
32% of pure 10 was obtai ned as pale brown solid. 15
irorageler Bipnolsnisusanlel kot tegitaisemey 1 §HAVR: see
figure 8 20 Exanple 9: Disorazole Al nono hem
succinyl [D Ly51LHRH, both regio-isoners (11) & (12)
WD 2008/ 028934PCT/ EP2007/ 059310 -47- (12) According

to the eral synt is procedure |isted
.y di s0¥aZol e 975 heni. succiydte ¢4 1+ 4
bot h hgiéi.orrer ) akd 3.2 ng HATOywer®ydi ss N’
0.25 BtSDMF. 5 | P s added st red forN_fQO
N7g A&t t& al | ow formation ofs A “ fo\
& °— - ' | 5> o

M | | (2)
10 | -
According to the general synthesis procedure listed under A., 30 mg disorazole £1, 12
mg DMAP and 150 mg succinic anhydride were dissoived in 2 mi dry pyridine and
stirred for 4 days at RT under nitrogeri. TLC-control: DCM-MeQOH 9:1 / DCM-IPA 9:1
plus analytical HPLC. The reaction mixture was poured on cold brine/0.5 M HCI and
15  extracted with éthyl acetate, washed with brine 10 pH 4, dried over Na,SQ, and the
' excess solvent removed under reduced pressure. Purification of the raw product was

performed by LC via Isco Companion using a DCM/MeOH 'gradient. 13 mg pure prod-
uct was obtained as a 1:1 mixture of both regio-isomers 1 and 2 (combined yield: 39%).

20 LC-MS: IM+H]* 875.6

calculated mass: 874

H-NMR:™  see figure 1

Example 2:

25 Disorazole E1 bis hemi glutarate (3)
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the activated ester conplex. 10.1 ng [D LyslLHRH

peptide was dissolved in 0.25 ml DWW, added to the

m xture and the reaction stirred for 1.5 h at anbi ent
erature. The reaction was nonitored by HPLC UV

te . )
W%‘%’P%@“m xture subsequently subjected to RETEP2007/059310

preparati ve HPLC. Therefore}lthe reaction mx was
diluted with 1.5 m of 40% solvent B mixture (A 20
mM NRAACO, 5% AcN, 0.2 % HOAc pH 4.5; B: 95 % AcN, 5
% water). The solution was acidified to pH 6 with
filtering through a
sol ution was injected

Fve HRLC (40,%B\--> 85 % B in 25 nin).
: p was col |l ectpd and fraction |yophi-
15 liZedft§ gfve 5 ng By and 120as |ight brown
fl akess io, C ined yield: 35%. HR-ESI-Ms:
(charge state .0 calcul ated mass: 2092

H NVR see figure 9 20 Exanpl e 10: Disorazole El nono
hem succinyl [D-LyslLHRH both regio-isoners (13) &
(14) WD 2008/ 028933PCT1EP20071059316 - 4 8 -

CH S=0Cs...NH O 00 i Orre ) _
According io the general synthesis procedure listed under A., 100 mg disorazole E1, 30
mg DMAP and 150 mg glutaric anhydride were dissolved in 3 ml dry pyridine and 100

ul TEA was added and stirred for 4 days at RT under nitrogen. TLC-control: DCM-

" MeOH 9:1 / DCM-IPA 8:1 plus analytical HPLG. The reaction mixiure was polred on

cold brine/0.5 M HCI and extracted with ethyl acetate, washed with brine to pH 4, dried

© over Na,S0, and the excess solvent removed under reduced pressure. Purification of

the raw product was performed by LC via Isco Cormpanion using a DCM/MeOH gradi-
ent. 35 mg pure product was obtained (yieid: 24 %).

LC-MS: [M+H]* 1003.7

calculated mass: 1002

- H-NMR: see figure 2

Exampié 3:

- Disorazole E1 bis hemi succinate (4)
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OAO O O -OI....... r.mX 4r 11, Ler OH 0 00 O0- 000

(13)(14) According to the general synthesis procedure
listed under B., 40 ny disorazole El 5 nono hem

e (1:1 mx of both regio |somars)
WWZ@%& DVE. D P%g}/}z]f%o%mm

Were dissolved in 1 n
added and stirred for 15 nm*2at r. t to al | ow
formation of the activated ester conplex. 54 ny
[ D-Lyse] LHRH peptide was dissolved in 1 m DWW, added

Acotdify tmmetgérn@raag@htﬁeeie pfd2agiire bes Uhder d 1Bemgldidbradole E1, 70

terrper at ur e, reacti on wa
AN TR et i T b L ARl O LS B &
: s;p»@ﬁurmatf;ﬁof nicﬁ)s‘taw ARk Caddeaenahiey @actoh etirfeuiot 4 Gy st RT under

Yoy  bwRuROM- SRR A U G B KL S reac

tBn %imﬁe&v@s.d[fﬂ'tbe witb ethyi apetatd poaest dniaeeﬁldtmmpmmpwsm ex-

R i o d 2 R oA 1 8 193 i o

Na$0, pnccpaest sohenHRnGvédihdy Bduced (B&ssBrel. ﬁuﬁ&ahm@ wasTres-

fir [ . |1
Ble B /20 EBmpTG ST tEVICON pREIENOR kb b Proc
u(:u(m%aeidb conbl ned yield: 36%. HR-ESI-Ms: (charge
. Sstate +2) 1056.0 cal cul ated nass: 2108 H NMR: see :
figure 10 20 Exanple 11: Di sorazol e Al bis hem

SUCCI nyl [D-LyslLHRH (15)-
Loaidsy 0289 BF2007/ 059310

calculated mass: 974

CHNMR: - see figure 3

Example 4:

Disorazole A1 mono hemi succinate, both regio—isomérs (5) & (6)

(5) ‘ (6)

According to the general synthesis pfocedu-re listed under A., 30 rﬁg disorazole A1, 15
mg DMAP and 160 rhg succinic anhydride were dissolved in 2 mi dry pyridine and the
reaction stirred for 4 days at RT under nitrogen. TLC-control: DCM-MeOH 9:1 / DCM-
IPA 9:1 and analytical HPLC. The reaction mixture was diluted with ethyl acetats,
poured on ice cold brine/HCI pH 3-4, extracted with ethyl acetate, the organic phase
washed with brine until pH 4-5, dried over Na,30Q, and excess solvent removed under

reduced pressure. Purification was performed via LC by Isco Companion with



-49-. According to the general synthesis procedure

listed under B., 15.7 ng disorazole Al 5 bis hem

succinate and 7.5 ng HATU were dissolved in 1 m DW.
'W{;%UQ) 8%4PEA was added and stirred for 20 mp.  at 0r_’;,ot_.

0 APT°OW formation of the §%§I_V&t ed ester conjpHgll7/59310
23.6 ng [D-Lyse] LHRH peptidé“was dissolved in 1 m
DM, added to the m xture and the reaction stirred
for 2 h at anbient tenperature. The reaction was
DORINIED R GradientBlefivelds Mg dofdisrodiiot EoHtENIBY BSRGHANM-s¥mers in a
f{ig%_ept ed to preparative HPLC. Therefore, the 10
‘S 50 b "otigs Vi dut ed with 4.5 m of 40% sol vent B
m xture (A: 20 mM NH4AcO, 5% AcN, 0. 2% HOAc pH 4.5;

B: 95% AcN, 5% water). The solution was acidified to

1 6. Wth ﬁﬂ[&?‘" 0.5 mM 10 % HOAc. After filtering

ugh a[ r P68k menbrane filter, the solution was

5 i_njnef:t ed Eﬂ&ﬁa’c@c’i g&g&%éve HPLC (40 % B 85 % B in 25

The " main p coll ected and the fraction

i n)
A iliz jve 18 ng of 15 as white flakes 15
%yﬁﬁ?d: Sg‘%ﬁgﬁaﬁ%ESI-l\/B: (charge state +4) 858.4
cal cul ated mass: 3426 H- NVR see figure 11 WO
2008/ 028934PCT/ EP2007/ 059310 -50- Exanple 12:
EdafMeég0l € Z mono hem succinyl [D-LyslLHRH (16)
(16) According to the general synthesis procedure
" Didosd %k Nﬂ@#%enﬁ'sucéiﬁatﬁ&flzdi sorazol e Z nono hem _
succinate and 24 ng U were dissolved in 1 m DW.
10 37 ul DI PEA was added and stirred for 20 min. at r.t.
to allow formati on of the activated ester conplex. 76
ng 10 [D-Ly51LHRH peptide was dissolved in 1 m DV,
m xt ure. T

dto
h Jat anfi _ ~—Jhe reaction was nonitored
by “HPLC- .mXYure bsequent |y subjected to
rapixge HPLC. Th%legor_e, reaction mxture was
q .

e reaction stirred for 1.5

pr

il uged{wiih 4.5 n NG%, 40% s6l vent B mixture (A 20
AV , , 2% HOAc pH 4.5; B: 95 % AcN, 5 °
| % wat er) . gtion was acidified to pH 6 wth

(7)

According to the genefal synthesis procedure IiSte'd under A., 138 mg disorazole A1, 70

mg DMAP and 730 mg succinic anhydride were dissolved in 10 ml dry pyridine, a spat-
15 ula tip of mol sieve (4A) was added and the reaction stirred for 4 days at RT under ni-
trogen. TLG-control: DOM-MeOH 9:1 / DCM-IPA 9:1. The reaction mixiure was diluted
-with ethy! acetate, poured on ice cold brine/HCI pH 3-4, extracted with ethyl acetate,'
the organic phase washed with brine untit pH 4-5, dried over Na,30.and-excess sgl-— — ———.—
vent removed under reduced pressure. Purification was performed via LC by Isco
20 Companion with DCM/MeOH gradieht to give 37 mg solid product 7 {yield: 20 %).

LC-MS: IM+H] 959.4
calculated mass: 958
H-NMR: see figure 5

25
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15 approx. 0.75 m 10 % HOAc. After filtering through
a luer lock nenbrane filter, the so- lution was
injected into preparative HPLC (40 %B --> 85 %B in

W‘% %hﬁ% The main peak was collected and t hgd¥Bsd79310

'zed to give 42 ng 0416 as |ight brown flakes
(y| eld: 38%. 20 HR-ESI-MS. (charge state +2) 1042.0
cal cul ated mass: 2080 H NVR see figure 12 WO
20081028934PCT/ EP2007/ 059310 -51 - Exanple 13:
Exsopiesol e Z bis hemi glutaryl [D-Lys1LHRH (17)
According to the general synthesis procedure |isted
DisstaroldZ mob hemi dicsioaze) e Z bis hem glutarate and
34 ng HATU were dissolved in 1 m DW. 54 ul D PEA
was added and stirred for 20 min. at r.t. to allow
formation of the activated ester conplex. 128 ng 10
ED- Lysl LHRH peptide was dissolved in 1 m DM, added

to the m [ the.oreaction stirred for 2 h at .
~anbi ent \t gnper at urie. VThe reacti on was noni tored by
HPLC- and the mx ur Fubsequently subjected to

prepgrative HPLC.. re, the reaction mx was

diduted W|th45n1 of 0% sol vent B m xture (A 20
LN c %Ac“f\l\02°oHOAc pH 4.5; B: 95 A, AcN,
5 % buti ofi wis acidified to pH 6 with:

15 appﬁrox. 1 m 10% HOAc. After filtering through a
| uer | ock nmenbrane filter, the solution was injected
into preparat@®ye HPLC (40 % B --> 85 c/0 B-in 25
mn). The main peak was collected and the fraction
Aogongimig| 1o zietlgererai syethasis pepcedurg Tisigd uigert A, 8P angeBisorazol Z, 16

r{ﬁ bﬁdA‘?’ an:ésl @mg succmlc anhydride were dissolved in 1.5 mi pyndlne ‘and a small
portion of 4 A mol sieve was added to the reaction. The mixture was heated to 60 °C
(oi! bath temperaiure) and stirred for 24 h. The reaction was monitored via HPLC-UV,
After cooling to room temperaturé, ethyl acetate was added and the mol sieve filtered
off. The filtrate was evaporated to dryness under reduced pressure, the residue re-
dissolved in 5 ml of a 40% solvent B mixiure (A: 20 mM NHACC, 5 % AcN, 0.2 %
HOAC pH 4.5; B: 95 % AcN, 5 % water). After filtering through a luer lock membrane
fitier, the solution was injected into preparative HPLC (40 % B --> 85 % B in 25 min).
The hemi hemi mono succinaie peaks wag coliected and the fraction Iyophilized to give
31 mg of the pure product 8 as light brown solid (35%).

LC-MS: [M+H]" 847.0
| calculated mass: 846

H-NMR: see figure 6

Example 7:

Disorazole Z bis hemi succinate (9)
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WD 2008/ 028934PCT/ EP2007/ 059310 -52- HR-ESI - MS:
(charge state +4) 862.4 cal cul ated mass. 3442
H NVR see figure 13 Exanple 14: Disorazole Z nono

W{f%&ﬁ]&mﬁcyﬁc' nyl somat ost atin (18) _10(18) ACC$C'%EP2%%039310

e general synthesis procedure |isted unde
ng di sorazole Z nono heni ~4#tci nate and 21 ng HATU
were dissolved in 1 mM DWMF. 15 pl DI PEA was added and
stirred for 15 min. at r.t. to allow formation of the
activated ester conplgx 25 mg of the synthetic -
F?@ptd de o O ’
Phé;%%d- vr=D-r p/EYs( Froc) - Val - Oys- Thr - NH2x  HC

(di  fide bri dissolved in 1 m DW,
adO ?8 the mixture amd_bhe reaction stirred for 4 h
at “anpi gnt tenper at . {The reaction was nonitored by

L& O NThe crude—feactipn m xture was diluted with
2 me i L di ne d to a final

concentration of 10 % (v/v). After stirring for 5 mn
at r.t., the mxture was directly subjected to
preparative HPlggE. Therefore, the reaction nmx was
diluted with 4.5 m of 50% solvent B 20 m xture (A
AQodiMg Writhagfeheral ayntHisis Brat¥eitisted fhdbr A, 1%8 anLSd:s{erégd}& Z,31
5% i{)@}ger) The solution was acidified,t

B 560 10 U AR AEE 45016 A5 PYIciGI smal
dotidh of @ @kndreizbs aae afitdd Bhhe ﬂéh@tloﬁ thétmlﬁtﬂré/\ﬁ% hé&t&ﬁoa@ T

- nt reparative, HPL --> 100% B in
Gty mpe e SRR (e T 54158 WP ARATBReS VB HLC-UV
dngl Gp0i(DCREdO Qgﬂ) VEneli2attgn ofas HuteswireDQ®, frbﬁdf@rﬁed to an

char.ge ,state

E\(}%ﬁ"’gﬁg"g“ aégg tﬁ'ﬁé? %3;5%%;9)( fbred ed pressure+%?|e crude gﬂ was”

- again dissolved in DCM, adsorbed to RP18 silica gel, split into two similar fractions and .

used for RP-flash chromatography via Isco Companion LC (acetonitrile/ wa’;er 10.1%
acetic acid) with a 12 g RP column. Fraction #12-14 from run number 1 and fraction #2-
3 from run number 2 were collected, unified and the solvent removed under reduced
pressure/lyophilization. 105 mg of pale brown product was obtained (45%).

LC-MS: [M+H]" 947.3

_ca!cuiated mass: 546

" H-NMR:  seefigure 7

Example 8:

Disorazole Z bis hemi glutarate (10)
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-53- calculated mass: 1873 H NVR see figure 14
Exanpl e 15 5 conpound 19: According to the general
synthesi s procedure listed under D., 20ng of

[ ; le EI were oxidized in order to obt
W(g b@gftﬁ%ﬁg fﬁ%l‘?};ﬁ%%gsmo

product (56% . 10 LG MS:[M-Hr
cal cul ated mass: 770 H-NMR see figure 15 15 Exanpl e
16 conpound 20: WO 2008/ 028934PCT1EP2007/ 059310

-54-
/\MW
(10)

According to the general synthesis procedure listed under A., 183 mg Disorazol Z, 30
rhg’ 4-DMAP and 560 mg gilutaric anhydride were dissolved in 4 ml pyridine and a small
portion of 4 A mol sieve was added to the reaction. The mixiure was heated to 40 °C
(oil bath temperature) and stirred for 72 h. The reaction was monitored via HPLC-UV

and TLC (DCM/MeOH 9:1). The reaction was diluted with DCM, transferred to an

evaporator flask and the solvent removed under reduced pressure. The crude oil was
then dissolved in ethyl acetate and poured onto ice cold brine/HCI, washed to pH 4-5
with brme/water dried over Na2504 and the solvent removed under reduced pressure.
The residue was dissolved in DCM and adsorbed to RP18 silica gel for RP-flash chro-
matography via isco Companion LC (acetomtnle / water / 0.1% acetic acid). After re-

. moval of AcN / acetic acid under reduced pressure and lyophilisation of the aqueaus

concentrate, 75 mg (32 %) of pure 10 was obtained as pale brown solid.

LC-MS: [IM+H]* 975.3

¢alculated mass: 974

H-NMR: see figure 8

Example 9:

Disorazole A1 mono hemi succinyl [D-Lys®JLHRH, both regio-isomers (11) & (12)
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According to the general synthesis procedure |isted

under D., 25ng of disorazole Al were oxidized in
order to obtain 17 ng di ketone product (67% .
MtHr @ 755.6 5cal cul ated mass: 754 H NVR

LC- MVE:
quodypgggst Exanpl e 17 (conpound 21): 10 ACCP&T@PH&M{OE?S” |

the general synthesis procédure |isted under D.,
of disorazole Z were oxidized in order to-obtain
ng di ketone product (29% . 15 LC-Ms: [M+H : 743.3
cal cul ated, mass: 742 H- NVR see figure 17 WO

2007/ 0593}'@ -55 - | I) oduc QN
er pent a‘mnon Mg
w P

(11) (12)

44y
15

of . w

o H

,
L,

According to the generalr synthesis procedure listed under B., 6 mg disorazole A1 mono
hemi succinate (1:1 mix of both regio isomers) and 3.2 mg HATU were dissolved in
0.25 ml DMF. 5 DIPEA was added and stirred for 20 min. at r.t. to allow formation of
“the activated ester compiex 10.1 mg [D-Lys ]LHRH peptnde was dissolved in 0.25 mi
DMF, added to the mixture and the reaction stirred for 1.5 h at ambient temperature.
The reaction was monitored by HPLC-UV and the mixiure subsequently subj'ected o
preparative HPLC: Therefore, the reaction mix was diluted with 1.5 ml of 40% solvent B
mixture (A: 20 mM NH,ACO, 5% AcN, 0.2 % HOAc pH 4.5; B 95 % AcN, 5 % water).
" The solution was acidified to pH 6 with approx. 0.1 ml 10 % HOAc. After filtering
- through & luer fock membrane filter, the solution was injected into preparative HPLC
(40 % B --> 85 % B in 25 min). The main peak was coliected and the fraction lyophi-
lized to give 5 mg of 11 and 12 as light brown flakes (1:1 ratio, combined yield: 35%).

HR-ESI-MS: (charge state +2) 1048.0
calculated mass: 2092

H-NMR:  seefigure 9

Examplé 10:

Disorazole E1 mono hemi succinyl [D-Lys®]LHRH, both regio-isomers (13)

& (14)
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Di sorazole Z is produced by fernentation of the
nyxobact eri a Sorangi um cel | ul osum producer strain
Soce 1875 (available at DSMZ under accession No.

wdaNpae8Q) . For inocul ation of the fer Ment erpc@er2007/059310

starting culture cultivatedg-n shake flasks is pre-
ferred. The fernentation process is carried out for
exanpl e as batch or fed-batch. As a starting cul ture,
nedi um conpri sing the foll owi ng conponents is used:
0. 8% sol 10 bl e st arch (Mgrck 1.01252), 0.2% yeast
extract % ed SO sneal , 0.1%&d 2 x 2 H20,

%, IYL”“Na Fe- EDTA, ‘Y% HEPES' o
SO TR (Rl e e 0 >

PH o % 4 atg

the st\@t of°“the uIt| atlon Srar ty ngIey - :
sls can in at edlat 30 C at %‘Na’gi\f’*at?oh\of) \LD
: orx er ntation: a batch f&rnent at| on lof 70"
: I|t s o? e, ugkj dent i cal to that Ohe yting™ ™
cuIt irle but HEPES 1 at alpH of 7 9

beforeo iclaving is used. 1% /val)

(Anberlite °XAD 16, Rohm and Haas%pw s 0 adsorb
di sorazole Z. The fernenter is m%e(ﬁfg?eggﬂ{ﬁ\h one’
litre starting culture. .Cultivation is at a

"~ tenperature of 30 C, aeration at 5.5 Umin at a

stirrer speed (Qg) 80 rpm |If necessary, the pH |ﬁ45<ept
constant at or above 6.8 by addition of 5% KCH

A‘é@ér&ﬁh@ thgé:héra YRBeSO Frroéé‘du?é !!ét&?ur%er BeIeR @idrMdie E1

Resi d arch is con he i odine reaction.
mRRe h@mu%'@a@éh& &K Pfal?qﬂbﬁgloésqm@fﬁ)t BB, M@ HYTU yrggissolved

it &t DT 25)@33:1@@%1&8)add£1@1d%ﬂd§ €dri1 Qfﬁmﬁ Wttt i@ alloW (6@RRYn of
for harvestin I ucos and starch are
eACHYRGhPYIS %%Pé%or‘t %@JP EL Ltvtt’%petntree wen Eisaelveskin 4 il GIMF,
atdcuema amhd Riuke &RPBE @éhcﬁor?étr?’(eﬁw 2 Iﬁét:a‘i‘rﬁbr@tl’éinée@étﬁle ™e reac--
wel ve atilon.1s sSto
P g U s S DV R 5% a0 S RERREEY sBheieag prepara-
tlﬁeiHH’[SC.\kl)mrlecdforatrtﬁe adactarvas wae diltted XAD3d ral deﬁOi’/cLKd:ﬁrdt nil Bmix-
t e r.a
e SHERG RHER0. 44 1RRL 4 8% PR A ! 35 R AGR! Piaten). The
séletiomevas sriddiad cupit 6vethiappios.edls fron o CoHDAct Aften fiBGing fihrdih a

Iu%ﬁ?%ﬂn@ﬂgraﬁg k Eﬁernﬁl@ §olu{%’ fect@ﬁ rrﬁéét’eﬁg dti?%@l’ﬁ(é i(@jq’/o B -->

I'sopropa
8avd? i 35 mia). The ewlmmahgvaa@enm anribe &atticadyophiized to give 29

mGRFP E:‘?‘djm &lgnt B;%{% k&Y AN RBBRES yiN: Rk MB.

HR-ESI-MS: (charge state +2) 1056.0

calculated mass: 2108

H-NMR: see figure 10

Example 11:

Disorazole A1 bis hemi succinyl [D-Lys*]LHRH (15)



WD 20081028934PCT/ EP2007/ 059310 -56- When using an
al ternative Sorangium cellul osum strain, preferably
Soce 427 (listed at DSMZ under accessi on nunber

- ;?243}39) the foll owi ng medi um can be used fgr Igzgaewomm

I'Ag culture: 0.3%stargh_(Cerestar SF
Cerest ar Deutschl and, Krefel ) 0.2% 5 degreased soy
meal (Soyami ne 50T, Lucas Meyer, Hanmburg), O0.1% yeast
extract (Marcor), 0,1% magnesium sul fate (Roth, :

~ . P027.2), 0.05% cal ciumchloride (Merck, 1.02382), 8

10

15

“20

- ng/L sodiumiron salt of ethylenedi am netetraacetic

acid (Na-Fe-EDTA) (Mgrgk, 108413) and 0. 9% HEPES
buf fer (Roth, 9105 3 at a rat 7.5. Afler
aut ocl avi ng, _20% gl S L, opA(Ri edel -de Haan

16301) is a@% fﬁ\plahll 50, gL ose. 10 For
fernmentatio i:re‘dl

HEPES buf f er
is used at pH of L #. 9 bef or gi’ut ocl avi ng. Fol | ow ng
f er ment at i oWaboyerescu tion, wet cell
mass and e cenf'tifugation of 70

Lferrrentatl oth°of ran |umceIIqusum strain
15 So ce427 extracte th portions of 3 L of
‘ﬁol e I vRa feis evaporated to give
a reS| aI 7qggueou'é’ M xt If necessary, water is
add Pyl 05"IfK c,h are extracted with
thr t hane. The conbi ned
or “talft u‘t ri‘ed wth anhydrous sodi um
s Ifate and eva ated to dryness. The residue
is'redissolved in 1 f aqueous net hanol (97% and

partitioned with 20 three portions of heptane. The

met hanol |ayer is evapigjated, diluted with tol uene

and evaporated to dryness. The residue is separated

Apgordiet tecthe gatmraig;yamlayls wct:bdmet:éiahmideol $e.pmagdixorbiti2 A1
R o f

ofient SR51 Sl 55 R A EREEE g AL 11 pR1Eg was

atlcmi amd sBrradfopdg mivi. talh r. et dllewobrmmadiores! tiibaciBSed Estegtaraplex.

%@%ﬁgg@ﬁ%ﬁM%ﬁﬁ?gga{g\ gu7DMF1_ﬁlcsded to the mixture and

ﬂl&rf eaghpoFirfasons b et awbieoiiemperatrd. dhe reagian wasenpnitorgety
Hﬁﬁtfw St FOIRANBASpMqubhfy duUBERL 'td)[f}ef:‘@éﬁ/e' HPLRS rhGRERY the

for their antiproliferative activi

re3p s Mg 26 FBHEd B 4TIl R SOURBE MR (o @OImN NbAcOS %
AdN®) 3 %SNON@W 4@@%%@2@« tshaﬁ vidr]. qthéléonﬁﬁ:iﬁw’ds%ﬁﬁi%a% pH 6

act i Vit possi bl e a determ nation of

WREHRPIT D\ TR RPLRIERE IiRCE & e Kok femorane fter,the

solution was injected into preparative HPLC (40 % B > 85 % B in 25 min). The main
peak was collected and the fract:on lyophilized to give 18 mg of 15 as white flakes
(yield: 32%).

HRB-ESI-MS: (charge state +4) 858.4

calculated mass: 3426

- H-NMR: see figure 11



The cell lines used are the human cervical carcinoma
cell line KB/ HeLa (ATCC CCL17), the ovarian
adenocarci noma cell Iine SKOV-3 (ATCC HIB77), the

i obl astoma cell |line SF-268 (NCl 5

“K?%QQP§%% carci noma cell ing_NCl-HA60 10 ( mﬁﬂgmm

503473). In addition, for the investigation of the
cell cycle-specific action of the conpounds of the
i nvention, an RKOp27 cell systemwas used (Schm dt M
et al. On- cogene 2000, 19(20): 2423-2429). RKOis a
human col on carcinoma cell |ine (ATCC CRL-2577), in’
Baaimple tthe cel |l cycl e inhibitor p27k1P1 i nduced by
nmeans of the ecdysone expression systemis expressed
Diswazoe? inend bamitsocaing (-LyLjelRd @6y est specifically in
32. 15 A nonspecifically acting substance inhibits
the proliferation independently of whether the RKO
cell is or is not arrested in 01 or 02. Cel
cycl e-speciff\c substances such as, for exanple,
tubulin in itor 8, however nIy cytotoxic if

c s ape Mar ed LIy ce el’l cycle is passed
%WN T HULfN %.e!'\l,tﬁgar dehydr ogenase
actiwit a*hee Ny gr tunor cell Iines
KB/HeLa,NJSKO\/- , SF-2468 and NCI H460 were cul tured
: under oSf-l gonditilons |n;\an i ncubator at 37C, 5%
d [o %at phgc hur'dMty. On experinental day

thelcel I's arewgdetached using tryp- sin/EDTA and

pelle& d by cent tion. Subsequently, the cel
peIIet 13 resus 25 in the respective culture
"~ medi um pondi ng cell count and.reacted in
a 96- well n1crot1ter pl ate. The plates are then
cultured overnight in the incubator. The test
(16)

According to the general synthesis procedure listed under B., 45 mg disorazole Z mong
hemi succinate and 24 mg HATU were dissolved in 1 ml DMF. 37 pl DIPEA was added
and stirred for 20 min. at r.t. to allow formation of the activated ester complex. 76 mg
[D-Lys®ILHRH peptide was dissolved in 1 mi DMF, added to the mixture and the reac-
tion stirred for 1.5 h at ambient temperature. The reaction was monitored by HPLC-UV
and the mixiure subseguently subjected to preparative HPLC. Therefore, the reaction
mixture was diluted with 4.5 ml of 40% solvent B mixture (A: 20 mM NH.AcO, 5 % AcN,
0.2 % HOAc pH 4.5; B: 95 % AcN, 5 % water). The solution was acidified to pH 6 with
approx. 0.75 ml 10 % HOAc. After filtering through a luer lock membrane filter, the so-
lution was injected into preparative HPLC (40 % B --> 85 % B in 25 min). The main
peak was collected and the fraction lyophilized to give 42 mg of 16 as light brown
flakes (yield: 38%). '

HR-ESI-MS: (charge state +2) 1042.0
calculated mass:; 2080

H-NMR: see figure 12



10

15

substances are prepared as 1 ng/m stock solutions in

DVBO and diluted to the appro- priate concentrations .

on experinmental day 2 using culture nedium The

es in culture nmedium are then added,

W{ggﬁgﬁéﬁgﬁd I ncubated in the fcubator for 4%&&/&%&2/0%9810
~control, cells which are no*ét treated with test

substance are used For the XTT assay, 1lng/ml of XTT

('sodi um

3' -{1- (phenyl am nocar bony1) - 3, 4-t et razol i uni - b| s(4-nme

t hoxy-6- nitro)benzenesul fonic acid) is dissolved in

BEMpld 640 medi um wi t hout Phenol Red. Additionally, a

0.383 mg/ M PMS (N-net hyl di benzopyr azi ne

Misdrazdis Blbfsatea) glatiny10-0ysti RRHOY)

2008/ 028934PCT/ EP2007/ 059310 -58- phosphat e- buffered

saline solution (PBS) is prepared. On experinment al

day 4, 75ul/well- of XTT-PMS mxture is pi petted ont o

the cell plates which i he meanti nme have been

i ncubated with the test

this, shortly- before us ) n |s\\(

with the P olfuty o [

The cell plate§ erteny 5Yi NI cubator

i3
for a further 3h anMe optaical d‘ﬁg%;toy O, ,m

is determined in a phetoneter. By ns of he
ODasonm det er mi nedy, the percentage i @hi bi t.if?n is

calculated rel at jveé t trol pl of't ect -
‘sem | ogarit hm LY Jn the f of
concentration-gctjop curve. Theol G50 i s cal cul ated by

nmeans of a regr ssd'.éﬂ anal ysi so f womie t he

concentration-aCtion~gurve us program G aphpad
Prism 10 cycl geans of the RKOp27
modéf~Fhe ass@y is carried out An 96-well plates. By
I nduci Ie exp ssion of p27kPl, the cells are
conplet arr sted I 3 gro but do not die. By

arlsan ofyt e gl\ﬁltzq@ r%):
HN’\ o & (;K m/E\

(17)

According to the general synthesis procedure listed under B., 35 mg disorazole Z bis
hemi glutarate and 34 mg HATU were dissolved in 1 ml DMF. 54 pl DIPEA was added
and stirred for 20 min. at r.t. to allow formation of the activated ester complex. 128 mg
[D LysB]LHFtH peptide was dissolved in 1 mi DMF, added to the mixiure and the reac-
tion stirred for 2 h at ambient temperature The reaction was monitored by HPLC-UV
and the mixture subsequently subjected to preparative HPLC. Therefore, the reaction

. mix was diluted with 4.5 ml of 40% solvent B mixture (A: 20 mM NHAcO, 5 % AcN, 0.2
% HOAC pH 4.5; B: 85 % AcN, 5 % water). The soluiion was acidified to pH 6 with
approx. 1 ml 10 % HOAc. After filtering through a luer lock membrane filter, the solution
was injected into preparative HPLC (40 % B —> 85 % B in 25 min). The main peak was
collected-and the fraction lyophilized to give 39 mg of 17 as white flakes (yield: 33%).



duced and noni nduced cells, conclusions on the
mechani sm of action (cell cycle speci- 15 ficity) of
the therapeutics can be drawn. Noninduced cells are.
ed in approximately three-fold high I
Wéﬂ@% 93; nce division no |onger takes pl aceﬁél’ﬁﬁﬂ}gm%w
t he assay in conparison w thWani nduced cells (20000
cell.s/well induced, 6250 cells/well not induced). The
controls are untreated cells (+/- induction). The
i nduction is carried out with 3pMnuristerone A. On
the 1st day, the cells are exposed (+/- nuristerone
AR-ESRNS20 (chagjelsadted4pde237C for 24h. On day 2, the
test substance is added (control DMSO and i ncubation
I s conti noschiabd ha€s:faanza further 45 h before a
standard XTT assay is carried out In table 1, the
iVt oxi csemrfuor 13Jr owt h-i nhi biting activities of
sel ected conpounds of the 25 invention w th/wthout
expressi on of p271P1 are shown in conparison with the
cytotoxi c noi ety doxorubicin, the prior art conjugate
14:and di sorazol e noieties disorazole Al, El and
Z, and sel ected conpounds of the invention:
%%@P&%F@nzhem(@caﬂﬂﬁym@ﬁ%m (18RH) 2 - conpound 17;
di sorazole Z - Succinyl -p-Lys1LHRH - conpound 16;
di sorazole El - Suc, cinyl-p-LyslLHRH - conpounds
13/14; disorazole AI_- Succinyl - 30 [D-Ly51LHRH -
conpounds 1/wd2; dISO azole Al -

(§UCC| n)gl -Ly S corrpound 15.

o esO th
sggl’\ee : é i NNt i ons ‘
test ed conJ ow a cI r attenuat o H
toxicity sto thé unconj ua 1
di sorazol e noi eti es. cc\)\rrpou I C50 [ji g/ ]

2 e

KB/ HELA SKOV- 3 /o 0

(18)

According to the general synthesis procedure listed under B., 20 mg disorazole Z mono
hemi succinate and 21 mg HATU were dissolved in 1 mi DMF. 15 pl DIPEA was added
and stirred for 15 min. at r.t. to allow formation of the activated- ester complex. 25 mg of
the synthetic peptide H-D-Phe-Cys-Tyr—D-Trp-Lys(Fmoc)—Val-Cys—Thr—NHg x HCI {disul-
fide bridged)was dissolved in 1 'ml DMF, added to the mixture and the reaction stirred
for 4 h at ambient temperature. The reaction was monitored by HPLC-UV. The crude
reaction mixture was diluted with 2 ml DMF and piperidine added to a final concentra-

~ fion of 10 % (v/v). Aﬁer stirring for 5 min at r.t., the mixture was directly subjected to
preparative HPLC. Therefore, the reaction mix was diluted with 4.5 m! of 50% solvent B
mixture (A: 20 mM NH4ACO, 5 % AcN, 0.2 % HOAC pH 4.5; B: 95 % AcN, 5 % water).
The solut:on was acidified to pH 6 with approx. 1.5 ml 10 % HOAc. After filtering
through a luer lock membrane filter, the solution was injected into preparative HPLC
{50 % B --> 100 % B in 25 min). The main peak was collected and the fraction lyophi-
lized to give 12 mg of 18 as beige flakes (vield: 33%).

HR-ESI-MS: (charge state +2) 937.4
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SF-268 NCI - H460 RKOp27 Ri nKd Qu cpe2d7 doxorubicin
0, 320 0, 347 0,305 0,105 0,082 0,124 AN-152 0,871

1,238 1,258 0, 558

WO 2008/028934 - PCT/EP2007/059310
) -53-

calculated mass: 1873

H-NMR: see figure 14

" Example 15

compound 19:

According to the general synthesis proc'edure listed under D., 20mg of disorazole E1
were oxidized in order to obtain 10 mg diketone product (56%).

LC-MS: - [M4H]) :771.5
calculated mass: 770

H-NMR: see figure 15

Example 16
compound 20:




10

15

0,587 0, 632 di sorazol Z 0,001005 0, 000504 0,001284
0, 000670 0, 000659 >3.16 conpound 16 0, 018915 0, 007683
0, 017800 0, 009235 0, 005180 >3. 16

WO 2008/028934 ' PCT/EP2007/059310

“54—

Accordmg to the general synthesis procedure fisted under D, 25mg of disorazole A1
were oxidized in order to obtain 17.mg diketone product (67%).

| C-MS: [M+H]" : 755.6 -
calculated mass: 754

H-NMR: see figure 16

Example 17

{compound 21}:

/
- ou Q
S Ny = O
\ ! ,_
N =
o &
‘-u-' 0 O
T
o A
5 W N o
/

' Accordmg to the general synthesus procedure listed under D., 44mg of disorazole Z

were o><|d|zed in order to obtain 15 mg diketone produc’s {29%).

LG-MS: [M+H]* : 743.3

calculated mags: 742

H-NMR: see figure 17
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WO 2008/028934

conpound 17 >3.16 >3.16 >3.16 >3.16 >3.16 >3. 16
di sorazol Al 0, 000049 0, 000027 0,000125 0, 000022

0, 000049 >3.16 conpounds 11/12

PCT/EP2007/059318
~-55-

) Production of disorazole Z by férmentatibn

Disorazole Z is produced by fermentation of the myxobacteria Sorangium ceflulosum
producer strain Soce 1875 (available at DSMZ under accession No. DSM53600).

For inoculation of the fermentér, a starting culiure cultivated in shake flasks is pre-

- ferred. The fermentation process is carried out for example as baich or fed-batch.

- As a starfing culture, medium comprising the following components is used: 0.8% solu-

ble starch (Mer'ck 1.01252), 0.2% yeast exiract, 0.2% degreased soy meal, 0.1% CaCl,
x 2 Ho0, 0.1% MgSO, x 7 Hz0, 8 mg/L. Na-Fe-EDTA, 1% HEPES buffer, 0.2% glucose,
1% XAD resin ata pH of 7.4 at the start of the cultivation. Starting culture shake flasks
can be incubated at 30 °C at an agitatioh_ of 160 rpm. For fermentation, a'bat_ch fermen-
tatio_n of 70 litres of medium identical to that for the starting culture but without HEPES
buffer at a pH of 7.9 before autoclaving is used. 1% (vol/vol) XAD {(Amberiite XAD 16,
Rohm and Haas) is added to adsorb disorazole Z

The fermenter is inoculated with one litre starting cui_fure. Cultivation is at é fempera-
ture of 30 °C, aeration at 5.5 L/min at a stirrer speed of 80 rpm. If necessary, the pH is
kKept constant at or above 6.8 by addition of 5% KOH solution during the course of the
fermentation. Residual starch is controlled by the iodine reaction. The glucose concen-

tration is monitored, e.g. using test stripes (Roche).

The production culture is ready for harvesting when glucose and starch are essentially
metabolized and when the concentration .of disorazole Z reaches a plateau. After a
totai of twelve days, the fermentatidn is stopped and harvested by collecting the XAD
resin by sieving. Cells which are attached 1o the XAD are included in the subsequent

extraction and purification steps.

For analytical purposes, an aliquot from the fermentation culture is used for coliection
of XAD resin and cell mass, followed by extractions using methanol, methano!: ethanol:
isopropanol (80:15:5), and a final step using acetone. The extracts are combined, con-

centrated and analysed by HPLC-MS.
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0, 058930 0, 042800 0, 113100 0, 029660 0, 033960 >3. 16
conmpound 15 >3.16 >3.16 >3.16 >3.16 ca 3.16 >3.16
di sorazol El 0,000170 0, 000074

WO 2008/628934 PCT/EP2007/059310

-56~

When using an alternative Sorangiuh? celiulosum sirain, preferably Soce 427 (listed at
DSMZ under accession number DSM53419} the iollowing medium can be used for the
starting culture: 0.3% starch (Cerestar SF 12618, Cerestar Deutschland, Krefeld), 0.2%
degreased soy meal (S_oyamine 50T, Lucas Meyer, Hamburg), 0.1% yeast exiract
(Marcor}, 0.1% magnesium sulfate (Roth, P027.2), 0.05% calcium chloride (Merck,
1.02382), 8 mg/L sodium-iron salt of ethylenediamineietraacetic acid (Na-FFe-EDTA)
(Merck, 108413} and 0.9% HEPES buffer (Roth, 9105.3), at a pH at 7.5. After autoclav-
ing, 20% glucose solution (Riedel-de Haén 16301) is added to a final of 0.3% glucose.
For fermentation, the same medium except fdr HEPES buffer is used at a pH of 7.9

before autoclaving.

Following fermentation according to above description, wet cell mass and XAD resin
coliected by centrifugation of 70 . fermentation broth of Sorangium cefiuiosum, strain
So ce427, are exiracted with portions of 3 L of methanol. The combined filtrate is
evaporated to give a residual acjueous’ mixture. If necessary, water is added to give 1.2
—~ 1.5 L which are extracted with three portions of 1.2 L dichloromethane. The combined
organic solutions are dried with anhydrous sodium sulfate and then evaporated to dry-
ness. The residue is redissolved in 1 L of aqueous methanol (97%) and partitioned with
three portions of heptane. The methanol layer is evaporated, diluted with {oiuene and
evaporated to dryness. The residue is separated by gel chromatography with methanol
on Sephadex LH-20 (Pharmacia) to give an enriched fraction of disorazole Z, which is
purified by RP-MPLC (ODS-AQ, 120 A, S 16 pm) with methanol-water (65/35} to give

purified disorazol Z.
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WG 2008/628934

0, 000474 0, 000065 0, 000170 >3.16 conpounds 13/ 14
0, 018910 0, 016850 0, 055660 0, 012803 0, 017240 >3.16
WO 2008/ 028934PCT/ EP2007/ 059310 - 60 - 1V)

GnRH receptor dependent proliferation assay
< PCT/EP2007/659310

- IIl) Antiproliferative action on various tumor cell lines

Selected compounds of the invention were investigated for their antiproliferative activity

in a proliferation test on established tumor cell lines.

The test used determines the cellular dehydrogenase activity and makes possible a

determination of the cell vitality and indirectly the cell count.

The cell lines used are the human cervical carcinoma cell !iné KB/Hela (ATCC
CCL1 7),' the ovarian adenocarcinoma cell line SKOV-3 (ATCC HTB77), th'e human
glioblastoma cell line SF-268 (NCI 503138) and the lung carcinoma cell line NCI-H460
(NCI 503473). in_additiron, for the investigation of the cell cycle-specific action of the
compounds of the invention, an RKOp27 cell system was used (Schmidt M et al. On-
cogene 2000, 19(20): 2423-2429). RKO is a human colon carcinoma cell line (ATCC
CRL-2577), in which the cell cycle inhibitor p27®! induced by means of the ecdysone
expression system is expressed and can be led to a cell cycle arrest specificélly in G2.
A nonspecifically écting 'Subsfance inhibits the proliferation independently of whether
the RKO cell is or is not arrested in G1 or G2. Cell cycle-speciiic substances such as,
for example, fubulin inhibitors are, however, only cytotoxic if cells are not arrested and‘

the cell cycle is passed through.

XTT test for cellular dehydrogenase activity 7

The adherently growing tumor cell lines KB/Hela, SKOV-3, SF-268 and NCI-H480
were cultured under standard conditions in an incubator at 37°C, 5% CO, and 95%
atmospheric humidity. On experimental day 1, the cells are detached using tryp-
siﬁ/EDTA and_pe!leted by centrifugation. Subsequently, the cell peliet is resuspended
in the respective culture medium at the corresponding cell count and reacted in a 96-
well microtiter plate. The plates are then cultured overnight in the incubator. The test
substances are prepared as 1mg/ml stock solutions in DMSO and diluted to the appro-
priate concentrations on experimental day 2 using cufture medium. The substances in
culture medium are then added to the cells and incubated in the incubator for 45h. As a
control, cells which are not treated with test substance are used. For the XTT assay,
tmg/ml of XTT (sodium 3'—[1-(phenylaminocarbonyl)-s,4-tetrazoiium]-bis(4-methoxy-6-
nitro)benzenesulfonic acid) is dissolved in RPM!-1640 medium without Phenol Red.
Additionally, a 0.383 mg/ml PMS (N-methyldibenzopyrazine methyisulfate} solution in
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The dose-dependent receptor-nedi ated inhibition of
cell proliferation of selected conpounds of the

. invention was investigated. 5 To study these effects

a hu n GnRH receptor (hGhRHR) positive Cgclrff.%da%(b%lﬁ

WO(@@%" Ctekers et al . Eur._gk_ Bi ochem 199

535-543) and an thRH- R negative cell line (LTIC,
ECACC No. 85011432) was used. Respective cells were
exposed to 1 nL culture nmediumin 24wel |

M%ﬁﬁaté—ib&f%ﬁ%hﬁia%%l&@n er'§3’$§ pr\ébérbd @rpéldenrﬂéﬁfﬁﬁiayqf 75ul/well

er wel 1s adjuste
A\”Wﬂtrﬁéﬁ piggtiagiontp *&ayg” @‘fﬂtei5 éi‘g‘tthi@ ﬂﬂ%@eﬂmmee%ﬁvsch’ee"

uﬁ‘d@tht@@ |w:tﬁ ‘iﬂe' tést@uﬁstﬁhdés'foﬂzl?a ﬁ iEFQr Sep et bﬁbl;egfs@%b XTT so!u-
are ur

B erivad REDTE VS SHEPaD 5F B e 0(’a@ﬂ£‘f°@ngé§ HPiageS arctnen
;mbm iDthe ifAbRlor f&r yfuthst 3thend ihe aiptl@al) rd@&ﬁtyr(ﬂlu4darﬂ$ is deter-

cf ﬁ éal p@'nﬁ{ %?eléeer %Y mlﬁg%sA{lé%r ﬁfgpfg [%rﬁré'lad tH$ %tgrﬁan Ade, 1n§|gltlon

: is:ﬁkh&teﬂ elatiesioate tuitobavd pibitedidetmilogarittexicalinimitetiout of a con-

test. C ounds r.th

chiiEaGoPRRRaR: THE [Ea iAoy BRRR eaibeaelatapayss fom
tiad comsg@hatioreadtionicdive ykingutrg prowrarh &raghpkd Prifmr t her 4

days. 20 For the determ nation of the cell nunber

after incubation the cells are detached using

Qell)pgsllerahﬂw'labam'demfrthé amwmoeiehuwber of Vi taI |

O g St onh Bl st B HAUHR GRILEH ofRETD. B cels

atei comtpietely Eeited imaibythebui do mlﬂmﬁwwwmim i ther @alivison in-
dﬁ&ﬁ'&f&[ ‘alnoﬁﬁhuc%d Q:eidsl grd@us OQQ lo)‘ ti‘r‘@llnlecr%{hfo% a?r Jcﬁ@r?‘&@l%g}c)é%pecw

are consi he
figityh lof met therapeutios ean lbarﬂrwaqur@uceWﬁHmr@ dﬁ?%‘ﬁfeé dn |approxi-

| | -
V\Déwztosefééfgrgg ebx?uée%g%ﬁgg %wts% Ibugéeme*aqﬂ&éqiuwgeme as

s @moagpéasonw@ whigsced caltsi (890%} %'ﬁ@egfnd&ﬁﬁq ééﬁ%ae"sfweﬂ not
lrféiQéBd) theQ%'n{r&s atd Qhtrédied s 5é-HfL fds&fonf. O hla%lﬁ(ibtﬂrﬁ@tcamed out
mpounds used were prl%d @62”9 gate A and g
Wi BEVGTTBIRRS A e B8 o RIS b ERtred oy BRs Biane A) an
indiilseRscRZi7eC for246 COH Ay )zJ hPtdsy stihdriRc & addéd r(mmﬂdDmm) and
Ingelliaglﬁgis&!ogtlrged a%lé%é Pc% a anhlé\f%ISLthIJelf?ohle a s(ian a(r)éJ Q‘FT asSay is car-

ried out.

In table 1, the cytotoxic and/or growth-inhibiting activities of selected compounds of the
invention with/without expression of p27*F' are shown in comparison with the cytotoxic
moiety doxorubicin, the prior art conjugate AN-152, and disorazole moieties disorazole
A1, E1 and Z, and selected compounds of the invention: disorazole Z - (Giutaryl-[D-
Lys®ILHRH), —~ compound 17: disorazole Z — Succinyl-[D-Lys®ILHRH — compound 18;
disorazole E1 — Succinyl-[D-Lys*ILHRH — compounds 13/14; disorazole A1 — Succinyl-
[D-Lys®LHRH — compounds 11/12; disorazole A1 - (Succinyl-[D-Lys®|LHRH], — com-
pound 15.

The compounds tested showed no cytotoxic activities in the induced staie of p27°®',
The results show a very potent inhibition of the proliferation of the selected tumor cell



- p-Lysel LHRH - conpounds 13/ 14; disorazole
Al - Succi nyl - [ D-Lys6] LHRH - conpounds 11/12;
di sorazol e A (Succinyl [ D-Lys6WHRH) 2 - conpound 15.

t est ed conpounds of the invention show a

W%‘&’& deffendent i nhibition gkgcell proli f er G TSHR2BYV59310
the investigation period of 96 hours. This inhibition
effect is specific as can 10 be seen fromthe results
with the hGhRH R negative cell line LTIC. Table 2
ﬁ%%?%@s&@dtéd édnﬁ’l:%u%@ oﬂ%'m\)ehﬂﬁ‘a Edtirerm&R0taYodOd BMidgates

0,1 nM 100 nM'10 nM
show a clear attenuation of tOXICIty compared to the free, unconjuagted disorazole

5 Succi nyl

mOEetleS
Table 1
ICeo Jug/mi]
compoune KB/HELA | SKOV-3 | SF-268 |NCI-H460 | RKOp27 g‘;ﬁfgg
doxorubicin | 0,320 | 0,347 | 0305 | 0105 | 0082 | 0,124
“AN-152 0871 | 1238 | 1258 | 0558 | 0587 | 0,632
disorazol Z | 0,001005 | 0,000504 | 0,001284 | 0,000670 | 0,000659 | >3.16
compound 16 | 0,018915 | 0,007683 | 0,017800 | 0,009235 | 0,005180 | >3.16 |
compound 17 | >3.16 | >3.16 | 816 | >3.46 | >3.16 | >3.16
disorazol A1 | 0,000049 | 0,000027 | 0,000125 | 0,000022 | 0,000049 | >3.16
00’?‘1’2“2"0’3 0,058930 | 0,042800 | 0,113100 | 0,029660 | 0,033960 ‘>3'.1s.
compound 15 | >3.16 | >3.16 | >3.16 | »>3.16 | ca. 3.16 | >3.16
disorazol E1 | 0,000170 | 0,000074 | 0,000474 | 0,000065 | 0,000170 | >3.16
C"Tgﬁfds 0,018910 | 0,016850 | 0,055660 | 0,012803 | 0,017240 | >3.16
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0,1 nMcontrol 100% 100% AN- 152 42,1 101,3 conpound
17 41,7 58,5 85,9 95,5 98,0 98,8 '

WO 2008/028934 ' PCT/EP2007/639310

-60-
IV) GnRH-receptor dependent proliferation assay

The dose-dependent receptor-mediated inhibition of cell proliferation of selected com-

pounds of the invention was investigated.

To study these effects a human GnRH receptor (hGnRH-R) positive cell line (5C6;
Beckers et al., Eur. J. Biochem. 1995, 231 535-543) and an hGnRH-R negative cell

line (LTK"; ECACC No. 85011432} was used. -

Respective cells were exposed to 1 mL culture medium in 24well mulii-titer-plates

(MTPs) with a cell number of 15000 cells per well. The cell number is adjusted in such

a way that after 5 days of testing the untreated control cells are still in the exponential
growth phase.

Test compounds are given to the cultured cells after 4 hours of iniﬁal‘growth (adher-

'ence) in a.volume of 100 pL 1o yield the final concentrations given in table 2.

After 30 min of incubation at 37 °C the entire culture medium is sucked off and the cells
are washed twice with culture medium without test compounds. After the washing the
cells are placed into an incubator (at 37°C, 5% CO. and 95% atmospheric humidity}

and incubated for further 4 days.

For the determination of the cell number after incubation the celis are detached using
trypsin/EDTA and centrifuged. The number of vital cells and the total cell number are

counted using a Vi-Cell Analyzer (Beckman Coulter).

The number of vital cells is analyzed in comparison with untreated control cells (=
100%). Only cell groups (respective wells) are considered of which the totaf cell viability
is more than 90%, i.e. inhibition of cell proliferation by unspecific toxicity can be ex-

cluded.

in table 2, the proliferation status after 96 hours of incubation of hGnRH-R positive and
negative cells in the presence and absence of difierent concenirations of test com-
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100% 100% AN-152 43,9 102,3
conpound 16 21,9 54,1 80,9 83,8 61,7
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pounds are displayed. The proliferation status of unireated contro! cells after 96 hours
is set to 100%. Test compounds used were prior art conjugate AN-152 and the follow-

ing selected compounds of the invention: disorazole Z - (Glutaryl-[D-Lys*JLHRH), —

compound 17; disorazole Z — Succiny-[D-Lys®]LHRH — compound 16; disorazole E1 —
Succiny-[D-Lys®JLHRH — compounds 13/14; disorazole A1 — Succinyi-[D-Lys*JLHRH —
compounds 11/12; disorazols A1 - _(Succinyi-[D—Lysa]LHRH)z —compound 15.

All tested compounds of the invention show a dese-dependent inhibition of celf prolif-
eration over the investigation period of 96 hours. This inhibition effect is specific as can

be seen from the results with the hGnBH-R negative celi line LTK".
Table 2
, cell line 5C6 cell line LTK-
compound : : , ;
160 nM | 10 nM taM | 0,1 nM 100nM | 10nM. | 1TnM | 0.1 nM
control 100% 100%
AN-152 | 42,1 | 1013
compound 17 | 41,7 58,5 85,9 95,5 98,0 98,8 99,8 100,9
control ~ 100% 100%
AN-152 - 43,9 10_2,3
-compound 16 21,9 54,1 80,9 83,8 61,7 1034 | 1058 | 101,8
canirol 100% 100%
AN-152 42,1 101,3
compounds 14,6 | 45,9 80,8 85,9 27,0 93,2 98,8 98,6
13/14 . | : : T
control - 100% 100%
AN-152 43,9 102,3
compounds 23,5 52,5 80,3 88,0 77,2 1014 | 1115 | 109,8
11/12 ' '
control 100% 100%
AN-152 43,9 -102,3
compound 15 | 43,0 | 66,6 | 986 | 951 | 101,7 | 1080 | 111,3 [ 1086
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V) GnRH-receptor dependent anti-proliferative action of compound 16 in vivo

30 CD 1 nu/nu nude mice were inoculated subcutaneously with the GnRH receptor
positive, human ovarian carcinoma cell line OVGAR-3 (5 million cells per animal). The

experiment was started after formaiion of solid tumors. 5 animals per dose group were

used.

On day 0 of the experiment, the individual tumor volume was delermined by palpation
and set to 100%. Test compounds were administered subsequently on day 0 of the

expenment by injection into the tail vein of the test animals.
A standard volume of 10ml of 0.9% saline per kg (200p[ per 20g mouse) containing the :
test compound in the required concentration was administered once only on day 0 of

the experiment.

~ The tumor size was determined agam by palpatlon on day 18 of the experiment.

In the case of appearance of additional tumors, the volumes were added.
No toxic effects, like weight loss, were recorded throughout the experiment.

, Control Disorazol Z ' Compound 16 | Compound 16
Group (saline) | (0.16mg/kg= | (0.5mgkg= | (0.1 mgkg=
' 215 nmol/kg) 215 nmol/kg) 43 nmol/kg)
Average _
tumor size 86 92 74 79
day 0
Standard
deviation 15 34 59 21
day 0
Average
tumor size 206 146 40 - 78
day 18
Standard
deviation 165 97 26 64
day 18 -




85,9 27,0 93,2 98,8 98,6 control 100% 100% AN- 152
43,9 102,3 conpounds 11/12 23,5

WO 2008/628534 63 PCT/EP2007/059310

The results demonstrate the gkowth of the untreated tumors, the moderate suppression
of tumor growth by disorazol Z alone, and the dose dependeni, clearly improved anti-
proliferative efficacy obtained by conjugation of disorazol Z to [D-Lys®}-LHRH.



52,5 80,3 88,0 77,2 101,4 111,5 109,6 control 100%
100% AN-152 43,9 102,3 Con”p_%ldr_]d 15

Claims

1. A compound of the fo_rmL;la (i) or (IV)
C1-B1-A-B2-C2 (i),
C1-B1-A (Iv),

wherein for (I) and (IV) :



43,0 66,6 98,6 95,1 101,7 108,0 111,3 108,6 WO
2008/ 028934PCT/ EP2007/ 059310 -62- V) GnRH- r ecept or
dependent antl-prol|ferat|ve65ct|on of conpound 16 in
vivo 30 CD 1 nu/nu nude m ce were inocul ated
subcut aneously with the GhRH receptor positive, hunan
ovarian carcinoma cell line OVCAR-3 (5 mllion cells
per animal). The 5 experinent was started after
formation of solid tunors. 5 aninmals per dose group
Ais a d‘f&?e?zolésrﬁ ety %cg (?Qc)%nﬂlf‘e? aexperiment, the individual
tunor vo term ned by palpatlon and set
to 100% Test conpounds wer e admi ni st ered
. subsequently on day O of the 10 experinent by
injection into the tail vein of the test animals.



A standard volunme of 10mlL of 0.9% saline per kg
(200ul per 20g nouse) contai&%gg the test conpound in
the required concentration Was adm ni stered once only
on day O of the experinment. The tunor size was
determ ned agai n by pal pati on on day 18 of the
experinent. 15 In the case of appearance of

addi ti onal pynors, l{zlge e unmes were added. No toxic
effects, Ii ' | oss, wergr3zecorded throughout
t he experi uj ntrol fsaline) D sorazol Z

d 16 (B2% ng/ kg =

(i,

‘wherein:



tunor size day 0 86 92 74 79 Standard deviation day O
15 34 59 21 Average tunor size day 18
-67 =

Ri,, Rio, Rkp, Rmy, R28, R30, R31, R32 R33, R34, R35, R36, R38, R40, R41, R42, R43, R44 are
hydrogen; ' ' ' "
Rl,, Rny, together form a double bond or are independently selected from the group consisting of

“hydrogen, alkoxyl”;
R27, R29 together form a double bond or an epoxide (oxiran),

R37, R39 together form a double bond or an epoxide (oxiran),

R25, R26 are independently from each other selected from the group consisting of: * acyclic

saturated, partially unsaturated or unsaturated hydrocarbons having C1-C12 carbon atoms, which
. may be straightni:hain or branched and may contain one or more double bonds and/or one or
moré triple bonds” which is optionally substituted by 1, 2 or 3 substituents independently from
each other selected from the group consisting of “(i} acyclic saturated, partially unsaturated or
unsaturated hydrocarbons having C1-C12 carbon atoms, which may be stralght~cha|n or
branched and may contain one or more double bonds and/or one or more friple bonds, (n)
saturated or partially unsaturated non-aromatlc cyclic hydrocarbon group/radical contalnmg 1,2
or 3 rings, and containing a total of 3 to 20 carbon atoms forming the rings, (iii) aromatic
hydrocarbon systems having 3 to 14 carbon atoms, including systems in which the aromatic cycle
is part of a bi- or polycyclic saturated, partially unsaturated and/or aromatic system, (iv} 5-, 6- or
“7-membered cyclic aromatic radical which comprises at least 1 heteroatom, where the
heteroatoms can be identical or different, including systems in which the aromatic cycle is part of
a bi- or polycyclic saturated, partially unsaturated and/or aromatic system, (v) a mono- or
polycyclic system of 3 to 20 ring atoms comprising carbon atoms and 1, 2, 3, 4 or 5 heteroatoms
which are identical or different, and in which the cyclic system may be saturated, mono- or
polyunsaturated, but may not be aromatic, (vi) a group selected from (ii), (iv) or {v) above linked
via a group from (i} above, (vii) a group selected from (iii) aboVe linked via a group from (i) above,
{viii) a group selected from (i), (iii) and (vii} above linked via a —SO- group, (ix} a group
selected from (i) to (vii) above linked via an —O- group, (x) halogen, (xi) —Na, (xii) —=NO,, (xiii) =0,



206 146 40 76 Standard deviation day 18 165 97 26 64
WO 2008/028934PCT/EP2007/0593%9 -63- The results
dermonstrate the growth of t hé®dffreated tunors, the
noder at e suppressi on of tunor growth by disorazol Z
al one, and the dose dependent, clearly inproved
anti-proliferative efficacy obtained by conjugation
of disorazol Z to [D Lys6]-LHRH

_ (xiﬁ),.;S_, (xv) =S(0)a, (xvi) hydroxyl, (xvii) a group selected from (i) to (vii) above linked via a C(O)
group, (xvm) acetyl, (xix) a group selected from (i) fo (vii) above linked via a —C(0)O-group, {xx)
a group selected from (i} to (vii) above linked via a —OC(O)- group, (xxi) amide; (xxii) a group

 selected frc;m (i) to (vii) above linked via a —OC(0)O- group , {xxiii) a group selected from (i) to
(vii)' above linked via a ~OC(O)NH- group, a —NHC(O)O— group, a —OC(O)NRu'grdup, ora-—
NRC(Q)O- group, where R is independently selected from the group consisting of (1) groups (i}
to (vii) above, (2) halogen, (3) -NO, (4) hydrbxyl, (5) group (ix) above, (6) amino, (7) imino, (8)
hydroxylamino, (9) hydrazinyl, (10) cyano, (11) a group from (i} to (vii) above linked via a cyano
group and (12) suifhydryl, (xxiv) alpha-amino acid residues, (xxv) beta-amino acid residues,
{(xxvi) amino, (xxvii) imino, (xxviii) hydroxylamino, (xxix) one or two groups selected from (i} io .(vii)
above linked via a nifrogen atom, (xxx) hydrazinyl, (xxxi} cyano, (xxxii} a ‘group selected from (i} fo
(vii) above linked via a cyano group, (xxxiii) sulfhydryl, (xxxiv) a grOUp selected from (i} to (vii)
above linked via a —~S—S— group and/or (xxxv) a group selected from (i) to (vii) above linked via a
sulfur atom”; ' ' ‘

B1 and/or B2 are independéntly from each other selected from the group consisting of “dicarbonic

acid reS|due finker, succinyl, glutaryl’;

C1 and/or C2 are independently from each other selected from the group con5|stmg of “LHRH, [D-
Lys ]-LHRH, somatostatin, somatostatin analogues, human serum albumin (HSA)";

ois1or2;

pis1or2.



-64- Cains 1. A conpound of the fornmula (1) or (1V)
ClL-BL-A-B2-C(l), C1- B1 -AIV), werein for
(1) and (IV) : Ais a disorazole noiety according to
formula (111) -66 - R26 (MP3- wherein:

2. Acompound as claimed in claim 1, wherein the compound is selected from the group

consisting of:

_disorazole A1 - succinvl-{D—LvsG]LHRl—f‘.(reqioisomeric compounds 11 and 12):

gy ﬂ&éﬁ"“ ﬂ\i%%mw

disorazole E1 — succinvl-[D—LvsﬁlLHRE-r"(reqioisomeric compounds 13 and. 14):

oy Jié? & g%@ > ﬂd%ﬁ& o
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NH
= il : NH
o NH HNJ\NHE 9 N 5 HN)\NHE
HO N P . P | o
[ <] 7 ; n,
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-67 -- Ro, Ro, Rkp, Rmp, R28, R30, R31, R32 R33,
R34, R35, R36, R38, R40, R41, R42, R43, R44 are
hydrogen; R p, Rnp together forma double bond or are
i ndependent |y sel ected from-ghe group consisting of
"hydrogen, al koxyl"; R27, R29 together form a double
bond or an epoxide (oxiran); R37, R39 together forma

disora’z(a%g@I %sﬁ%ﬂl—?@—#ﬁ?lﬁ%ﬂ%‘d@ #@%Shﬁda'i@? R25, R26 are
ted fromthe group

consi sting of: "acyclic saturated, partially
unsat ur at ed or.unsadg}~ted hydr&parbons havi Cl-C12 -

carbon atons, which yay, be i ghty- chaln pranched
and may c ahp ane O ror udl n s~eﬁﬁ/or one
or nore % blnds NuHi ehivs b pts. oh; subst i t ut ed
by 1, 2 or 3c§ub§;ﬂt«eﬁ%§*ind' ehdentiﬁ- om each

ot her sel ected frofthe group ciQnsisti '0)

of - '
acyclic s refed, partdlally uns urateﬁfor
unsat ur at edo dr r _nSN£Vi :% 1- Cl2Ncdrbon at ons,
or

whi ch nayﬁge strai ght - chag ranched and hay
bg

contain o nore doub and/ or one or nore
Wil e bonds, Al ) satug artially unsaturated
hﬁ? arongtic cYCIilC,. rocarbon group/radica
a|n|n 1, 27 Br 3 H}!j%ii\z,n and containing a total of
t 2@ carbon aﬂﬁﬂs $0 gothe rings, (H) aromatic
jfegiﬁbgga ‘ Nﬁgx 14 carbon atons,
HW&n g ich th romatic cycle is part
Oﬁ,l of a bi @ saturated, partially
ni, unsatur at € matic system (iv) 5-, 6- or
7-menbered cyclic aromatic radi cal which conprises at
| east 1 heteroatom where the heteroatons can be '
identical or different, including systenms in which
R 9(% ol #&)Pi - or polycyclic
and/ or aromatic
pno- or polycyclic systemof 3 to 20
rising carbogy atoms and 1, 2, N8; 4 or
\ or differ and

system (V)
ring atons ¢{
5 het er oat ony

in which th saturagf nono- or
o ol yunsgt ufat ed, (vl) a
N S ethed abdyve |inked
Hvig azgraup iig azgr sel ect ed
from (1gf)yabove ®iinked via a grou p\q;on1(i) above,
(viij) #-group selected from(i), (H%,gnd (vii)

abov Iﬁnked ng a -SO2- group, (ix) ajgroup selected
' ve | via aN=DONH,group, (X)
kii) -NR, (xiii) =0, -67a-
(xilv) S, (xv) =S(0)%eq(xyi) hydroxyl, (xvii) a group
sePctied from (i)to fviij ove |inked via a group,
(xviQ acetyl, (xix] ajgroup selected from (i) to
(vii) mAve Iinked )0- group, (xx) a group
sel ectedif r ) above linked via a -0C(0)-
gr oup, xcrf ahi e; (®x ) a group selected from (i)
to (vii) above |inked Vla a -0C(0)0- group , (xxiii)
a group selected from (i) to (vii) above linked via a
-0C(0) NH- group, a -NHC(0)O- group, a -0C(0)NR-
group, or a - NRC(0)O- group, where Ris
i ndependently selected fromthe group consisting of
(1) groups (i) to (vii) above, (2) halogen, (3) -NO2,
(4) hydroxyl, (5) group (ix) above, (6) am no, (7)
i mno, (8) hydroxylamno, (9) hydrazinyl, (120) cyano,
(11) a group from (i) to (vii) above linked via a
cyano group and (12) sulfhydryl, (xxiv) alpha-am no
acid residues, (xxv) beta-am no acid residues, (xxvi)
am no, (xxvii) imno, (xxviii) hydroxylam no, (xxiXx)
one or two groups selected from (i) to (vii) above
linked via a nitrogen atom (xxx) hydrazinyl, (xxxi)
cyano, (cocii) a group selected from (i) to (vii)



-68- 2. A conmpound as clained in claiml1, wherein the
conpound is selected fromthe group consisting of:
Ai sorazole Al - succinvl-rD Lys61LHRI -r

(reqi oi soneric conpounds 11_apd 12): di sorazol e El
- succinvl - M Lys61LHREr (reqi 0i sonmeric conpounds 13

and 14): -69 - thsorazde Al -" (conpound: OH
,-,disoragcﬂé Z - (glutaryl-[D-Lys®|LHRH)," (compound 17): '

.disorazole Z - succinyl-somatostatin“ (compound .1 SL

NH,

HO
0 ooy 0
MmN PCVENS
Hoi\o\ OHN\? ¢ g }—N
S—-——-
%\
o o S e o

/



3.

NH disorazole Z - succiml 4D LvselLHRH' (conpound
16): -70- disorazole Z -(conpound ,,disorazole Z -
succi nvl -somat ostati n” (conmpound 18): -71- A
process of manufacturing a €pppound as cl ai med in any
of clainms 1 to 2 conprising the steps: a) reacting a
di sorazol e conpound with a linker, preferably a :

557 B a3 B o DR WPl s 102 comprsin e

stepptional ly, separation (purification) of the nono-.

and/. or bisfunctionalized di sorazol e-lI'i nker noi ety
fromreaction educts and side products,

a) reacting a disorazole compound with a linker, preferably a linker anhydride, to yield a mono-

and/or bisfunctionalized disorazole-linker moiety,

b) optiona[ly, separation (purification) of the mono- and/or bisfunctionalized disorazole-linker moisty

from reaction educts and side products,



-72- c) coupling of the optionally separated
(purified) nono- and/or bisfunctionalized

di sorazol e-linker noiety w thocell-binding nol ecul es
to yield a disorazole conjugate of formula (1) d -
Bl - A- B2 -02 and/or formula (1V) C1L - Bl - A d)
optionally, separation (purification) of the

di sorazol e conjugate of fornuta (1) G - BL- A- B2

cé@cjgg gp tg/ﬁ ggﬁnggyngé%é}@%un{lﬁd)\mqngﬁ a%g/o %@uﬁ%@ﬂaw d:sCPrazole -linker
nREetPivih 8- tsiﬁiuh@mélscmeg liRyian b digbrazblepbumj ugete ot fowaila (1) C1—B1 - A—B2
conposi tion conpr|S| phar macol ogi cal ly active

—&ricansior semuia (\odst - -onpound as claimed in any of

clains Ito 2. 5. Th na eut| 0 _
SR b SRS B 7514
Oz%neroeﬁmhlal(m@mn Bt -d@&@n@éacﬁlbmmh@;té)ﬁrﬁ)dsmg pta@iutB0 ny

of a patient's bod 6., The
AR Lo B 0P O SRR BPATdd [ n any of
claims 4 to 5, where the conposition additionally
conprises at |east one pharnaceutically acceptable

ek BRI g DR ARGy e cmoun ot on
. c¥RBsBIdhstdEME® AR/ dficims OnpPRi ses at | east one
addi ti onal pharmacol ogically active substance. 8. The
pharmaceutical conposition as clainmed in claim7,
wherei n the additional pharmacol ogically active
_ SU'lﬂétpﬂﬁﬁh%cbﬁtlc‘aﬁdx&ﬁmmﬁlohreﬁmalmed graaip 4 wheisthersd legst one compound is

p{el%légﬁzg{t Eggee > fsc%, b:&]ﬁbjh amgq éih{) n{gﬂ%rlab ag)ﬁ %m@ bodyweight. |

destabi | i sators, hornonand/ or
gromﬁh factor-receptor-agonists and/or -antagonlsts

| qjg} L l?%p@tﬁtg?g%ﬁ&lﬁqgn%%sc a {i mar ﬂ:EE'alﬂﬂgh?é 530RdE $Hhe composmon

addﬂftbr’@llly edraprisanat et ca’@tharraadeut@llyﬁheemaide gaienand/al excipient.
conposition as clained in any of clains 7 to 8, ,
wherei n the additional pharmacol ogically active
substance is selected fromthe group consisting of:

" a6k |ph9mem:lentld§[ campositipnussatdine deanyzef saing fria §ewherein the composition

o S PRl A tarlecfy e REEas) o)

chl oranmbuci |, cisplatin, col aspase, cyclophosphanlde,
cytarabin dactinonycin daunor ubi ci n,

di | sfilbes
O AL SR 05 ARl B Rk dn e adionl
B@ﬁtd&blogm&lly atits substareeys mlmtwfr@nytmwua@@wﬁ@g of: “DNA topoisomerase
tra -
| [?n(ﬂ%@//wg@t%ﬁsg]%@k??tﬁ%% g é?l?ylat%%?%ﬁt?%l&?otﬂﬁﬂé BB&LSBiisators, hormon
agdi!eegfremrgﬂactﬁsm;cehmr@gpmisia anhl@x eaniagepistsmin hitiopreof signal transduction,
hydr.oxurea, h 0
gt e SV ORFBRSRENhEE RABpBRP KRR ek Shfhbiaboites'.
L- aspar agi nase, |eucovorine, nechl oretham ne,
nedroxyprogesterone acetate, negestrole acetate,
tdE& the additional
R e P R A RN
pbmﬁ&cploglbally acpm:bulhme is pelected framithrgroppiceagHiEgPf: “actinomycin D,
red r jal oxi fen,
o o A ST
tanDX|fen tarceva, taxotere, teniposide,
t est ost erone propionate, thioguanine, thiotepa,
t opot ecan, trimethyl enel am ne, uridine, vinblastine,
vincristin, vindesine, vinorelbin, 2',2'-
di fl uor odeoxycyti di ne, 5-fl uorodeoxyuridine
nmonophosphate, 5-azacytidi ne cl adri bi ne, 5-
fl uor odeoxyuri di ne, 5-fluorouracile (5-FU),
6- mer capt opuri ne”. 10. Use of a conpound as cl ai ned
inany of claims 1 to 2 for the manufacture of a



: dqcei@esels deraraien (actiﬁmyém

11. The use as clainmed in claim110, wherein the
nmedi canent further conprises at |east one additiona
phar maceuti cal |y active substgmce. 12. The use as
claimed in any of clains 10 to 11, wherein the

medi canent is applied before and/or during and/or
after treatnment with at | east one additiona

phar macol ogi cal | y active substance. 13.
(cemnuistieg), Plgomygn.diuseiian. garbeplagin QQNU\M?E}L@WPH Wéorambuo'f cisplatin,

c ?h&é Q:Qé}bplﬂﬁﬁﬁéfﬁi‘a@l Q@rasih! Hacﬁ‘iﬁb:hyﬁn Sdﬁelﬁb%?eﬁi d&sthylstilbestrole,
selected fromth rou? consi sti ng

|QT1§3r{ﬁquEﬁrl9qﬂr§ equp\lcm epothilone, erbitux,
o?xggl%kffﬂd%%deﬁhgyétﬁ?hjrl@&rﬂﬁé‘te%pdﬁdér fidHpabise phosphate,

| sators, hornon-

" ﬂL'gxmsiemaexfbﬁa@lé@m%mmta@aﬁ1 glpevesiaiven herrplin brapethylrmelamine,
E hy‘dFH?(bF?s!at Hﬁ@roﬁpré’d&f@&né EPSAE GhhRBicird MosRANEE Snta@atbs tiressa, irinotecan,

10.

rowh factors and their receptors, kinase
L- amrqglmaﬁes[eugtpﬁqunﬁ;épg@mrpﬂ@gﬂme Ir@drqqygrqgggewe@cgﬁaltpect]negestrole
ade t@r?‘b(elﬁﬁaﬂgﬂ %éﬁaalr%etthgtré)?ate VhesRydh Eheitadd] hité@atrone, N-

armacol ogi cal Iy active substance is .selected from

pfpﬁghcgqogg@yl@dﬂgs‘,;@ﬁpt@dP&A) oxalirlapacies!. pentostatine, plicamycin,

préd; @b%&ﬁis%g%ro@a?ﬂﬁé@'rﬁéﬁ%n ApaRiyER, semustin, sorafen;b streptozocm
azat hi opri n, car musti ne), bl eonyci n busul fa

tawaKifesp Faeeus, tM@. ropReids;, F%}OSt%rHP%P&Wéfel thioguarine; thiotepa,
toﬁété@érﬁmrﬁethﬂ%@%%% urigihe! @H&l@éfﬁ@a\ﬂh&ﬁatm GURCREABI Minorelbin, 2'.2-

t1nonyci n, daunorubicin, diethylstilbestro

ol e
‘dlﬁum@q%)%yyndl@gb&;ﬂwp@@qqtyg%nqa Wghqﬁphatg,ﬁ@zacytldme cladribine, 5-

ﬂu%%%@fcﬁﬁﬁld%) 5 ﬂﬁeﬂoﬁHth& (FIFUEROBIdapRBuriy bi t ux,

eryt hrohydroxynonyl adeni ne, ethlnylestradlole

et oposi de, fludarabi ne phosphate, fluoxynesterone,
flutam de, gentitabine, gleevec/glivec, herceptin,
hexanet hyl r nel ami ne, hydroxurea, hydroxyprogesterone
caproate, i darubicin, ifosfam de, interFerone,

U& 868 Bompbdurdsed@ed in ARPS RIMBAIE 2 Thiete dvpiufatture of a medicament for
mechl or et ham ne, nedroxypraogesterone acet ate,

therirgalsnad p@dlgbgrpamgaxup@i rﬁ%"lg{ﬂ cappingma. cpigp o=l tuiglely P-4 glioblastoma, lung

" cdMcbOBYAHidh dancérit ot an, mi t oxant rone,

N-phosphonoacet yl e- L- aspartate (PALA), oxaliplatin,
paclitaxel, pentostatine, plicanycin, prednisolone,
prednisone, procar bazi ne, ral oxifen, rapanycin,
senustin, sorafenib, streptozocin, tanoxifen

tarceva, taxotere, teniposide, testosterone

propi onate, thioguanine, thio -75 - tepa, topotecan
trimet hyl erel am ne, uridine, vinblastine, vincristin,
vi ndesi ne, vinorelbin, 2',2" - difluorodeoxycyti dine,
5-fl uorodeoxyuri di ne nonophosphate, 5-azacytidi ne

cl adri bine, 5- fluorodeoxyuridine, 5-fluorouracile
(5-FU), 6-nmercaptopurine”. 15. The use as clained in
any of clains 10 to 14, wherein the nedi canent is
adm ni stered before and/or during and/or after

radi ati on therapy treatnent and/or surgery. 16. Kit
conprising a pharmacol ogi cally active anmount of at

| east one conpound as clainmed in any of clains Ito 2
and a pharnmacol ogically active anount of at |east one
addi tional pharmaceutically active substance as
clainmed in any of clainms 11 to 14.



1.

12.

13.

14,
~substance is selected from the group consisting of: “actinomycin D, aminoglutethimide,

iy A

The use as claimed in claim 10, wherein the medicament further comprises at least one

additional pharmaceutically active substance.

The use as claimed in any of claims 10 to 11, wherein the medicament is applied before

andfor during and/or after treatment with at least one additional pharmacologically active

substance.

The use as c_Iaimed in any of claims 11 to 12, wherein the additional pharmacologically active
substance is selected from the group consisting of: “DNA topoisomerase | and/or Il inhibitors,
DNA intercalators, alkylating agents, microtubule destabilisators, hormon- and/or growth-factor-
receptor-agenists énd/or -antagonists, inhibitors of signal fransduction, antibodies against growth

factors and their receptors, kinase inhibitors, anti-metabolites”.

The use as claimed in any of claims 11 to 13, wherein the additional pharrhacologicaily active

asparaginase, avastin, azathioprin, BCNU (carmustine), bleomycin, busulifan, carboplatin, CCNU
(lomustine), chlorambucil, cisplatin, colaspase, cyclophosphamide, cytarabin, dactinomycin,
daunorubicin, diethylstilbestrole, docetaxel, doxorubic‘in (adriamycin), DTIC (dacarbacin),
epirubicin, epothilone, erbitux, erythrohydroxynonyladenine, ethinylestradiole, etoposide,
fludarabine phosphate, fluoxymesterone, flutamide, gemcitabine, Qleevec/giivec, herceptin,
hexamethylrmelamine, hydroxurea, hydroxyprogeSterone caproate, idarubicin, ifosfamide,
interferone, iressa, irinotecan, L-asparaginase, Ieuéovorine, mechlorethamine,
medroxyprogesterone acetate, megestrole acetate, melphalan, mesna, methotrexate, mitomycin
C, mitotan, mitoxantrone, N-phosphonoacetyle-L-aspartate (PALA), oxaliplatin, paclitaxel,
pentostatine, plicémycin, prednisolone, prednisone, procarbazine, raloxifen, rapamycin, semustin,

sorafenib, streptozocin, tamoxifen, tarceva, taxotere, teniposide, testosterone propionate,

thioguanine, thio



15.

16.

75~

tepa, topotecan, trimethylemelamine, uridine, vinblastine, vincristin, vindesine, vinorelbin, 2',2'-
difluorodeoxycytidine, 5—f§uorodeoxyuridine monophosphate, 5-azacytidine cladribine, 5-

fluorodeoxyuridine, 5-flucrouracile (5-FU), 6-mercaptopurine”.

The use as claimed in any of claims 10 to 14, wherein the medicament is administered before

and/or dluring and/or after radiation therapy treatment and/or surgery.

Kit comprising a pharmacologically active amount of at least one compound as claimed in any
of claims 1 to 2 and a pharmacologically active amount of at least one additional pharmaceutically

active substance as claimed in any of claims 11 to 14.



