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Conj ugates of Disorazoles and their Derivatives with
Cel | - bi ndi ng Mol ecul es, Novel D sorazole Derivatives,

wee@smses of Manufacturing and Uses thereof PCT/EP2007/059310

Description Technical field The invention relates to
conj ugates of disorazoles and,their derivatives with
cel I bi ndi ng nol ecul es, such as peptides and proteins,
as well as novel djsorazole deriva tives and &rocesses

GPnivgatasaof Risoigzelesr ard theip dderivatiygs umidh (celhbinging Mplecules,

ROVEEDIs6RIFBIY Derivalived! Pidcessds dManiraciurdtdRNUsé thereof
various tunors. Prior art For the next few years, a

dramatic increase in oncoses and tunor-rel ated cases

of death is expected worldw de. In 2001 , worl dw de
! tely 10 mllion people were suffering from

cancer and over 6 mllion people died fromthis

di sease. The devel op nent of tumours is a fundanental

Ei geas?,af hi gher organisns in the plant kingdom in
' ki ngdom and i n humans. The generally

re ni zed. multjstep nodel of car cinogenesis. assune

{ hat ool eiple3 of Baridien Shd SRersteE T IROE Ho VS Wi cel-
b‘lutiiaginﬁ?@(%dlds, auich M?tiﬁg??n@@ﬂokeirﬁé)!a@ V\jeg aﬁ@oﬁ@d}iié‘dreﬁ@lé dferiva-
ts proliferation a I renti.ati on behavi our  that

beR AN procesen T RS KN BaiERt d epe.qBbo U SRR R aRed s me-
gicamhenty inlpanzurs tashestréameassihadousliomorer m cancer or

tunor conceals a clinical picture with nore than 200
various in dividual diseases. Oncoses can proceed in a
beni gn or malignant manner. The nost inportant tunours
Brier drhose of the lung, the breast, the stomach, the

neck of the uterus, the prostate, the head and neck,
t heFdrangeexihelv gemt) a dratreit invecaselie ohcoses aad trdreelated cases of

death is expected worldwide. In 2001, worldwide approximately 10 million people were
suffering from cancer and over 6 million people died from this disease. The develop-
ment of tumours is a fundamental disease of higher organisms in the plant kingdom, in
the animal kingdom and in humans. The generally recognized multistep model of car-
cinogenesis assumes that as a result of accumulation of a number of mutations in an
individual cell this is so modified in its proliferation and differentiation behaviour that
finally, via benign intermediate stages, a malignant state with metastasis is reached.

The term cancer or tumor conceals a clinical picture with more than 200 various in-
dividual diseases. Oncoses can proceed in a benign or malignant manner. The most
important tumours are those of the lung, the breast, the stomach, the neck of the
uterus, the prostate, the head and neck, the large and small intestine, the liver and the
blood system. There are great differences with respect 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 treatable with difficulty
or are untreatable. 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 cancer.
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bl ood system There are great differences with respect
to course, prognosis and ther apy behaviour. Mre than

wo b@sPssof the cases recogni zed rel ate to sol PAI/EP2007/059310

tunours, which in particular in the advanced stage or
on netastasis are treatable wiyth difficulty or are
untreatable. The three pill ar§ of cancer control are

sti N sural?cal renoval, irradia tion and chenot herap x
%tp{aés St%atareamw@nt $°%f°h69v%/@lad§€éﬁures In pharma-

M@hlﬂb@eér@n SRy 8l s%@'oﬁ?é'@élé&d\‘%tl? |§U||EHUIé79>r m&ve%pment of a
mar ked prol ongation of the

Boeh Mmedicaggn(Shy Y. HeNak Eé%%ﬂ@% 6§o|1@%3 ﬂ%ﬁdu‘i § k”PW” jtaat many

hﬁt@FﬁE@és@ad@@?bé@swstrb% BMS’@&%C%@H@A A6l Vg EBINIGTu§ News Per-
t he control ncer tural subst ances are an

PRASHEPht! é%tﬁ@?é”f&%f novel | ead structures in pharma
ceutical research are in sone cases also directl

sui 't Bdnawp 6|?att”ﬁ3”%fé\‘f'@?t8m?e°1ﬂf thyy orQuR 6T IStiR H M%razges are
(sShtbdfrord the¥cterfdiPsk thd 898n SBrakigiuk? eduidddh 3o ce1|2tﬁJ!a|$sen R et

known .t hat at ur al subst ances possess stron
Biely p A

el tlRS 2 PRAIPNIO%Y 73 ., Drug News Perspect

2001 8 t hat patural. .

SubB¢siab &8 dsoraznies sk pogbiveliad A e atisat Shrisshegicaly.
g@ﬁhe sicsbaetzetél /lﬁf l@tm/ésh@gms‘d Bkt tposesédsearsdntidtdiiferative action in cell
or an m C ul osum. 0. ce

TOUER ST el ot ATuaonce (B0, 4818396 E R bkt 14, Dissgrtation

doso magmighehsireréige Calsi®Walherhird gu Brwn@@ttmg)z Bdwever, use for
E‘@ﬁSI cochem cal I For .t he di sorazol e

AR QrohSeY M58 QeLAT SIS e AP o EH oA PIASGR inyptioa:

tish 6fehé offefl@isBrazbles Glak ottt &tiedbut. J. Antibiotics 1995,
48(1 ) : 31-35; El nakady YA, D ssertation 2001 ,

Tecwd Mmzunhwé;ﬁirtsMat%pé}h@:lé[ﬂdustﬁbmléwm End D1 possess cyto-
Br aunschwei the tr

. Ho ,
ST R s eSSk dh M0k e P Mol concentrations,

bieadivgbe, ahtet Ale 8t d\@viah cartindmd, PR saitd earciiomRl gvodlRTori@Sung
not. ca

carcmomrarand%reast cancer cells is inhibited. The action of disorazoles E1 and D1 is
in this case cell cycle-dependent. Even in nanomolar concentrations the cell cycle is

held in the G2/M phase and the cancer cells are forced into apoptosis.

WO 2004/024149 further shows that the antiproliferative action of disorazoles is
based, inter alia, on an effective inhibition of tubulin polymerization. Further, disorazole
E1 is active against paclitaxel- and vindesine-resistant cell lines. This matters in par-
ticular, since disorazole A1 is unsuitable for use as a cytostatic (Hoefle G, Annual Re-
port 1999/2000 of the Gesellschaft fir Biotechnologische Forschung (GBF), pages 101/
103).

Wipf and co-workers examined the cellular activity of disorazole C and the struc-
ture-activity relationship of eight of its analogues (Wipf et al., Chem. Biol. Drug Des.
2006, 67(1): 66-73).

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): 3239-3242; Wipf P et al., J. Am.
Chem. Soc. 2004, 126(47): 15346-15347).
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WD 2004/ 024149 reports that in particul ar disorazol es
E 1 and D 1 possess cyto toxic action on various hunman

wo ons/028984 | | i nes. I n nano- and pi conol ar PCT/EP2007/059310

concentrations, the division, inter alia, of ovarian
carci noma, prostate carcinoma, glioblastom, |ung
carci noma and breast cancer glls is inhibited. The
action of disorazoles E1 and D1 is in this case cel

cy cPiEogepiefdins. als eaen iRl fOAmCIArzed iicwa shemndhat it ards as an

§ﬁ|n|1|tcﬁ|}zf%b8nt'o$1 108hIR pidlyn‘ié?@aﬁa{ M@lhé%saﬁg@pfoﬁ% i HAEFhalian cells
|s are forced i nto_apopt

fﬁ]?%“ﬁ‘é)’ Yériab: Prafiery rPehaé'ﬁ@P?Jr 4% B @N:i%&- Rt |F&Hh6'ffm°re metha-

ﬁ‘d)le:E BroRLES of §|SQ|%§8I€ Afl Hﬂiv@rbeéh 'g@ner@fedadhdeéctlﬁcﬁé?d fo¥ Botential anti-
bition of tubu tion.

ef°§f&fad§f8|a§t'\f_EYIHP%m£ﬁ Pﬁ% dg%l%?fodpae@@ t6§£<1é| 148ah’éP
vi ndesij ne resistant cell |ines matters i
ti clitedellowing pEorarsdhaamsants A B P eraRSYBeBR o deosgoles or

AR @%ﬁéur@s(WM(ﬂ/@Bo&ﬂ QeadribBe Belzhucl&ﬁﬂégﬂfé@c@cﬁe fohisora-
Gesel | schaft fur V%Cﬁt echnol ogi sche Forschun

Rl eslyheyidle syBHRse \RBHPRARC E6: W%F'%ar%%ﬁrﬂﬁeﬁe?d @rﬁa&um cellulo-

s@hlgehatluatet for iteybiedyntiesRr G Zied ﬁla&oﬁd‘éjarﬁtl‘bﬁ)t@@o%phen A (Schupp T
ture-activity rel ationshi 9 of _ei %@anal ogues

E\Rlpr owpal’ Bacierigleny B 17 iRy 1) fig genes for the

6i8oré3dle bmwtlhe% mierleélse cﬁér’éétbﬁﬁ_boﬁ@y Eanahb® syt (Tebiatho R et al.,
&ﬁadl sorazal es

§ 500 A58, SCa8), kel Shd pommBikerrkoppAl of oy & a”?jocm@m?oos

809112776086 paREW LR 0Adasung |V et al., Organic
Letters 2002, 4(19): 3239-3242; Wpf Pet al., J. Am

Chempwénre, nohd @ theladéefehtioddedtor AR b EImEHS QNsemRk or Auggest con-

has al 8 been further characterized: it was shown that
jugaige i iserazglesint i mit oti ¢ agent on tubulin

pol ynmeri zati on and i nduces apoptosis in nmanmalian
cells (El nakady YA et al., Biochem Pharnacol. 2004,

67(8% :6,29‘1%,7§6%305e>sérib|:e%rllgtelnlrzﬁrn%rr?ormone rarea3|r¥g hormone (LHRH) analogues
with cytotoxic moieties. Such moieties can be either D-/L-Mel (4-[bis(2-
chloroethyl)amino]-D/L-phenylalanine), cyclopropanealkanoyl, aziridine-2-carbonyl,
epoxyalkyl, 1,4-naphthoquinone-5-oxycarbonyl-ethyl, doxorubicinyl (Doxorubicin,
DOX), mitomicinyl (Mitomycin C), esperamycinyl or methotrexoyl.

Disorazoles, however, which are tubulin polymerization inhibitors and induce apop-
tosis, are not mentioned nor is the use of them rendered obvious.

US 5,843,903 is directed to cytotoxic anthracycline analogues, in particular
doxorubicin (DOX) or its daunosamine modified derivatives. Such cytotoxic moieties
are conjugated to peptide hormones, such as LHRH, bombesin and somatostatin and
their analogues.

Schally and Nagy review novel therapeutic modalities for various cancers that con-
sist of the use of targeted cytotoxic analogues of LHRH, bombesin and somatostatin
which contain doxorubicin (DOX) or 2-pyrrolino-DOX (Schally AV et al., Life Sciences
2003, 72: 2305-2320; Nagy A et al., Current Pharmaceutical Design 2005, 11: 1167-
1180).

In all three foregoing references disorazoles are not disclosed nor suggested.
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products of disorazole A 1 have been generated and
studied for potential antiproliferative activity

WQ BisanzsoBR et al ., J. Nat. Prod. 2006, 69(1): RABERS0)059310

The follow ng prior art docunments are directed to the
bi osynt hesi s of disorazoles or, related conpounds: WO
2004/ 053065 descrlbes pol ynucleoti des that code for

di sora zole yketi de ffi/ﬂm hase. Schupp and co-workers
chaPet @rr'qrzaébd%w@@ﬂﬁﬁb"f‘t apwith 9¥t6@ﬁ'ﬁ13§8ﬂté3°@F%'ﬂ%F°rﬂ'éﬁates

&&ﬁpr@e‘)&ﬁt’ Bbc‘ﬂﬁéytéto%f: g&(ﬁ déﬂ palek d6 1@Blin Barkiel th gﬁ@h@ﬁ‘ Jetal,

A (Schupp ourna of Bact eri ol ogy 19

Byest @Bmg?rugé?%yy%(?%? B: §/n20) s attibpghsdryp S9piygates for use in on-
| t
R T e
anisapeRT sk ePriuqaleRHior NPRIN tumor targRling &m eb@ie@loorgamc &
Rledikinall@ddmi# P odosna: H6A RO QikQlalkaloibieWeRIc ageAnSligdbeptide

t he af or ement 1 oned prior art docunment s di scl ose or
§Qm,w§$s f@bmedbe&ﬂre%nt@ﬁ PeAsie s31ee 3nd/piPRigM progigte hyperplasia
M@W/’%QM wiceo gy @651%%(\)\/0}399?02 16"5?@;%&99 Ulﬂbﬁ@tﬂﬂa géédﬂﬁ?'lﬂ)conju

anal ogues with cytotoxic noi etl es._ Such nmieties
gales forihs tr@tyn@ni\)@fmr?ﬁat[eﬁag%ez (Brady SF et aI J. Med. Chem 2002 45:

EM(SMUD@) héHz}/ﬁh@l a&d pr@fdn’ é&'t‘l%‘t)éh @lr&fr‘ug‘éefbr selectlbe anticancer therapies

cIo anea ang aziridine-2-
éﬁ@i@/g al. Cl“”@”hg%?f 891‘]"‘1%9@3'9” 8Q%§r 8}85@?1 &) Rpe prodrugs of
ﬁé’t&ﬂvﬂ blﬁt'h?dcw”neé Q}mélﬂbhﬁtib’éd Xdted @hiyhﬁ@ ﬁr'oabdg therapy (Michel S
myci n C'a ﬁlep? % or_nmet hotr 5
%H*Pdﬁsé@ AsAhvepuct hEW'S&W@OpQIb?Jl |1ﬁ7ﬂ§ mer i zatl on

|nh| bitors and induce apop tosis, are not nentione

norAgaintimall fhese iregiag 4! ﬁB%QSeG'SBWP'SEShOV‘(%GB“@ZP@ %G@bu“”

bSly b ALELR thHiktorY AR iRdlice AIdiotYsRS A hdlenehliBhaDMESs theluse of
F?ﬁrtl cul ar doxorubicin (DOX) or its daunosam ne

g1 $4998S'§€r i vati ves. Such cytotoxic noieties

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
provide processes of manufacturing thereof. It is yet another object of the underlying
invention to provide conjugates of disorazoles and their derivatives with cell-binding
molecules and novel disorazole derivatives that can be used as medicaments, in par-

ticular for the treatment of various tumors.

The object of the invention has been surprisingly solved in one aspect by providing
compounds according to formula (1)

C1-B1-A-B2-C2 (I),

wherein:

A is a disorazole moiety according to formula (ll)
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are conjugated to peptide hornones, such as LHRH,
bonbesi n and sonmatostatin and their anal ogues. Schally

w@r@smzsyy4 r evi ew novel therapeutic nodalities POI/EP2007/059310

vari ous cancers that con sist of the use of targeted
cytotoxi c anal ogues of LHRH, bonbesin and somatostatin
whi ch contai n doxorubicin (DOX) or 2-pyrrolino-DOX
(Schally AV et al., Life Sciences 2003, 72: 2305-2320;
Nagy A et al., Curgent Ppramgyacegyi cal Design 2005, 11:
1167- 1180). In alfl" threpe A oregdi B8reFé &rees

di sorazol es are ppt @FSgkosed ndr suggasted. - AQt her
prior art docunept's dy deal wiw\h cytef oxiggzagent

cont ai ni ngDeon\ugdal,g conpr Nge ant\ bddyicyt ot oxi ¢
agent conj figat e or wae i n/gancer/\ herapy (Blen J et
al ., ExpertsQpi Drug DeRb. RBOGS, 2h): <873-890),

ant i body- drugyconj ugates for use in o n col 00 ( Hamann
PR, Expert Opiin. Drug DeNv. 2005, 15(9): 108%-1 103),
mul ti - cl assanfNcancer- drug conjugates for uge_in
tunor targgting gq;q@:zPS%t al ., Bioorgani € &Q

Medi ci nal Chezd stTy 200 3: R384BemOR4> Wi nca

al kal oi d cyt ot qxi cRagent - or'\ go erp]ide jonj 0yt es for

t he t Redtnent—e% prosplat e caXfe?r add/ of| benygn

prostat7|§ yper plasi 8/ (WQ 97/ 1\4624,] WO 98/(30651 and WD
99/ 021 3 prodr ug,/Vi nbl agti neNgept'imyl conj u gates

for the treaggme of proghate clafer (Brady SF et al.,

J. Med. Chem 2082, 4Ry747B654Rhnb), enzyme- and
proton-activated prodrugs for selectibe anticancer (n,
therapies (Tietze LF et al., Current Pharmaceuti cal

Desiy#ere003, 9: 2 155-21 75) and prodrugs of natural
anthracyclines for use in antibody-directed enzyne

pr odRdg Rehdt%apyd Beer@h BoetRha R1, BR8.4%,iRe, R&t BF &R8. R,
Prodged, R1GhRALSRTY, FAQ0R152R {8, RET7RIs 89, R20, R21, R22, R23, R24

are independently from each other selected from the group consisting of “hydro-
gen, alkyl, cycloalkyl, cycloalkyl-alkyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl,
heterocyclyl, heterocyclyl-alkyl, alkylsulfonyl, arylsulfonyl, aryl-alkylsulfonyl, halo-
gen, hydroxyl, carbonyl, acetyl, carboxyl, carboxylester, amide, carbonate, car-
bamate, alpha-amino acid residues, beta-amino acid residues, alkoxyl, amino, i-
mino, hydroxylamino, mono-alkylamino, di-alkylamino, hydrazinyl, cyano, alkyl-
cyano, sulfhydryl, disulfidylalkyl and/or alkyl-sulfidyl” which are optionally substi-
tuted in the alkyl, cycloalkyl, cycloalkyl-alkyl, aryl, heteroaryl, aryl-alkyl, het-
eroaryl-alkyl, heterocyclyl, heterocyclyl-alkyl, alkylsulfonyl, arylsulfonyl, aryl-
alkylsulfonyl, carbonyl, acetyl, carboxyl, carboxylester, amide, carbonate, car-
bamate, alkoxyl, mono-alkylamino, di-alkylamino, alkyl-cyano, disulfidylalkyl
and/or alkyl-sulfidyl group by 1, 2 or 3 substituents independently from each other
selected from the group consisting of “alkyl, cycloalkyl, cycloalkyl-alkyl, aryl, het-
eroaryl, aryl-alkyl, heteroaryl-alkyl, heterocyclyl, heterocyclyl-alkyl, alkylsulfonyl,
arylsulfonyl, aryl-alkylsulfonyl, halogen, —F, —Cl, —Br, —I, =Nz, —-NO,, =0, =S,
=3(0),, hydroxyl, carbonyl, acetyl, carboxyl, carboxylester, —-C(O)OH, —C(O)NH.,
amide, carbonate, carbamate, alpha-amino acid residues, beta-amino acid resi-
dues, alkoxyl, amino, imino, hydroxylamino, mono-alkylamino, di-alkylamino, hy-
drazinyl, cyano, alkyl-cyano, sulfhydryl, disulfidylalkyl and/or alkyl-sulfidyl”;
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Again, in all these foregoing references, disorazoles,
however, which are tubulin polynerization inhibitors

w@r@siogsdsce apoptosis, are not nentioned nor iBCT/ER200%@59310

of them suggested. Description of the invention The
present invention has the objgct to provide conjugates
of disorazoles and their derivatives with cell-binding
nol ecul es. It is another object of the underl
R, Ren R

i nvetRiioBalv: BnpMeadRCeRbAsicals: i f raslisals Reer Roa

furthgr I R@tRQfRé ey, H’SeﬁgnltW'Fﬁww 'RGIO R$1, 1 2DRAYI A4, R15,
processes _of facturin s yet another

t he
P Ri.&17 RS R b RE R HePoR2e 6%'?%% afcatomic bond to yield

coNj 1EGIRS b&id @hc%ﬂrfmlaﬁép@mb (diﬁrarli Qﬁfdn\(aiuhd'ﬁé) wikyh cyclo-
cel I - bi ndi ng nol ecul es and novel di'sora

der | W88 PUROAIRkeIkyhrhagRs Oafé/bdafa'sa'ﬁédﬁetﬂ%!'sa'kyi nheterocyclyl-

par tarfdﬂéraretér@éyctthk%lt@@&ﬁaféa Dfrary flzirRhHe) HHIRRS and/BEthiirane-S-
obj ect of the invention has been surpr|5|ngly sol ved

in ohdde@pERt by providing conpounds accordl ng to
fornul a

is
L i BBz yb TSP RAg Y 0BT e hes Ao ARta! PPV SR aksA Wit C1
Ran, gfdasr.cdcn, Rdn, Rem Rfm Rgm Rym R 1, R2, R3,
R4, R5, R6, R7, R8, R9, R10, R 11, R 12, R13, R14, R
15, ®&L&2 E%e]u?d fp'Bﬂ:Sentmerm Bah othe1a cell@%m@ﬁ%lec%‘beﬂicﬁad from
ro

i ndependent | m each. ot her %I ected fromthe ng nP

consT'E O hsisiigaiploPgRiide. Rentige hopyene, RIatgn; proteimhormone, re-
cycl sphdeYibamd, kydod prisyha pro&sirg flseauny protéih YdntiBbdky lantibody fragment;
heteroaryl -al kyl, heterocyclyl, heterocyclyl-alkyl,

al kyh g, fiopyd:, aryl sul fonyl, aryl-al kyl sul fonyl, halo

mis O, 1, 2, 3.

For the avoidance of doubt, compounds according to above formulae (I) and (ll),
but also compounds according to below illustrated formulae (lll) to (VI), can be present
in the form of all possible double bond isomers, such as ,pure E- or Z-isomers or mix-
tures of these double bond isomers.

Further, regarding above formula (ll), but also below illustrated formulae (IIl) to (VI),
n/o = 0 means that there are only 6 carbon atoms between the oxazole ring on the left
hand side and the carboxy-group on the right hand side. As for n/o = 1, 2, 3, this
means that 8, 10 or 12 carbon atoms are included. Analogous, the same applies to m/p
=0, 1, 2, 3, where, respectively 6, 8, 10 or 12 carbon atoms are included between the
oxazole ring on the right and the carboxy-group on the left.

In a preferred embodiment, compounds according to above formulae (1) and (ll) are
provided, wherein A is a disorazole moiety according to formula (I11)
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gen, hydroxyl, carbonyl, acetyl, carboxyl,

carboxyl ester, am de, carbonate, car bamate,
w@bha28sd no aci d resi dues, beta-am no acid r eBCTHER®)7/059310

al koxyl , am no, imno, hydroxylam no, nono-al kyl am no,

di - al kyl am no, hydrazinyl, cyano, al kyl cyano,

sul fhydryl, disulfidylalkyl and/or alkyl-sulfidyl"

whi ch are optlonally substi tuted in the al kyl,

cycl oal kyl, cycl daf kyl - feky 29 aryl o het er oaryl

aryl-alkyl, -lal kyfl , hetjerocycl yl,

het erocycl yl - alfks ‘ nyts aﬁylsulfm%yl

aryl al kyl sul f eet v\, %arb‘xyl

car boxyl € < alkoxyl
nmono- al kylam np di -al kyl am nozs+ \ no,R;;
di sul fidy | and/ 6F° al kyl -sul fi dy] gr QuUp by 1, 2 or

3 substituents independently from each d¥her sel ected
fromthe gro consi sting of "al kyl, cyc oal kyl ,

cycl oal ky Fﬁryl het eroaryl, ~0Dkyl ,

het eroary ‘etper ocycl g - al kyI

al kyl sul f pnyly+ ay Ifonyl, APyl - @l kyNSul fonyl ,

hal meg g N3kp- =S, =3(0)

2, hydroxyl,
car boxyk est ef ,

car banat e, "al pha-am/no aqgi d rlesi
resi dues, al koxylRwam ng, i nfRog hydroxyl anino,

nono- al kyl am no, di - al R:y am no, h§ drazi nyl, cyano, (),

al kyl -cyano, sul fhydryl, disulfidylalkyl and/or

al kyHergind fidyl "; optionally, any two adjacent radicals

R of radicals Ran, Ron, Rcn, Rdn, Rem Rfm Rgm Rhm

R TRi,, R, RR3.RIRRmM RBn,, RE5, RZ6, &, H283, RBO,1R30, R31, &322, A3, R34,

" e 54, o el A S febpelhty fom oach

dowme sbratkddront e drouigtdRisEp®si ‘UedlogXn, rMy), cyéldalk@ncycloalkyl-

hetza:y{yﬁ,%rsaegéterglpwagﬂ@{éf lhgﬁ!écﬁ%{(l% |¥1C iﬂrﬁwc?/yll helergcycl’yl -alkyl, al-
hetigrsoryred, nasudion @y aﬂyﬁélkylﬁﬂwﬂiﬂyhala@éw lhysralky ddribdret] acetyl, car-

zir ri
a o??l éar%oxyleqstere%mlde car gnnaea}:% /a?nratcta ha{lér{aagr%mg aC|ddreS|dues

am de car bonat e,
fes, beta-anino acid

beta-amino acid residues, alkoxyl, amino, imino, hydroxylamino, mono-alkylamino,
di-alkylamino, hydrazinyl, cyano, alkyl-cyano, sulfhydryl, disulfidylalkyl and/or alkyl-
sulfidyl” which are optionally substituted in the alkyl, cycloalkyl, cycloalkyl-alkyl,
aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, heterocyclyl, heterocyclyl-alkyl, alkylsul-
fonyl, arylsulfonyl, aryl-alkylsulfonyl, carbonyl, acetyl, carboxyl, carboxylester, am-
ide, carbonate, carbamate, alkoxyl, mono-alkylamino, di-alkylamino, alkyl-cyano,
disulfidylalkyl and/or alkyl-sulfidyl group by 1, 2 or 3 substituents independently
from each other selected from the group consisting of “alkyl, cycloalkyl, cycloalkyl-
alkyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, heterocyclyl, heterocyclyl-alkyl, al-
kylsulfonyl, arylsulfonyl, aryl-alkylsulfonyl, halogen, —F, —CI, —Br, —I, —=N3, —-NO, =0,
=S, =S(0),, hydroxyl, carbonyl, acetyl, carboxyl, carboxylester, —C(O)OH, —
C(O)NH,, amide, carbonate, carbamate, alpha-amino acid residues, beta-amino
acid residues, alkoxyl, amino, imino, hydroxylamino, mono-alkylamino, di-
alkylamino, hydrazinyl, cyano, alkyl-cyano, sulfhydryl, disulfidylalkyl and/or alkyl-
sulfidyl”;
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group; B 1, B2 are independently fromeach other a
linker, that covalently links Awith C1 and/or C2; C

waoogm28s£ | ndependently from each ot her a cel PEDERPZNOTIORNI310

nol ecul e sel ected fromthe group consisting of
"peptide, peptide hornone, prgtein, protein hornone,
re ceptor |igand, blood plas protein, serumprotein,

anti body, antibody fragnent": nis O_1_2, 3; mis O
1, optionally Ry twRediapsniyadicals 5 ofdadisals RioRiroblvd &l Rme, Rny, R25,
acqelRRg, ke 3oy K3borst ik, GBS, W H3sl Ras b7, #380R39, R40,
conpounds according to below illustrated formil ae
(11 ‘)1 ; 56‘2( W,,R%ﬁanﬂer_%a%mlc PeNd 1Revigle aogbledond or can form
PO sl doRidd QehlaR), Remsh (a%ﬂﬂﬁfea,’aIW#?by(ﬂ%lkyl-PWcﬁiélk@t—an-, hetero-
Z-isomers or mXx tures of these doubl e bond isoners. ,
Furdfe@ryabyhr ReterganbaNid- feiaretyalyl ang/or haiereayslyl-gleylswpstituted
| 1 d2h e Rided! tAibAE ahid/bi thiitafe Svblide Q/ogﬁ;: 0 neans that

e

there are only 6 carbon atons between t oxazol e ring

on diBe hedt3.hand side and the carboxy-group on the

right hand side. As for nfo = 1, 2, 3, this neans that

8, plid oph, 43.carbon atonms are included. Anal ogous, the

same applies to mip =0, 1, 2, 3, where, respectively

6, 8, 10 or 12 carbon atons are included between the
oxazole ring on the right and the carboxy-group on the

| efif a flirther ppsfedred embodimeat icompbdundsarpordindso abewy dimgae (1), (1)

ped 0GR E PatRg sty e sbe therh WP b &R &1 o PR ve inde-
Peritentyy BomFaeh olRiep selBoted fridnpthe lg2dup ddABistingdt; “di2Pmatis2@y clea-
\ngqé Iin%eé%, ﬁrot@gg/ticaﬁf%%rea&gﬁé linker, self-immolative linker, acid-labile linker,
disulfide (exchange) linker, hydrolytically labile linker, bifunctional linker, multifunctional
linker, ester linker, peptide linker, linker with 1, 2, 3, 4 or 5 amino acid residues, dipep-
tide linker, tetrapeptide linker, hydrazone linker, hydrazide linker, dicarbonic acid resi-
due linker, poly-ethylenglycole (PEG) linker”.

In yet a further preferred embodiment, compounds according to above formulae (1),
(1) and (111) and above embodiments are provided, wherein the linkers B1, B2 are inde-
pendently from each other selected from the group consisting of:

“X1-alkyl-X2, X3—-cycloalkyl-X4, X5—cycloalkyl-alkyl-X6, X7—-alkyl-cycloalkyl-alkyl-X8,
X9—-aryl-X10, X11-aryl-alkyl-X12, X13—-alkyl-aryl-alkyl-X14, X15-heteroaryl-X16,
X17-heteroaryl-alkyl-X18, X19-alkyl-heteroaryl-alkyl-X20, X21-heterocyclyl-X22,
X23-heterocyclyl-alkyl-X24, X25-alkyl-heterocyclyl-alkyl-X26”, wherein X1, X2, X3,
X4, X5, X6, X7, X8, X9, X10, X11, X12, X13, X14, X15, X16, X17, X18, X19, X20, X21,
X22, X23, X24, X25, X26 are independently from each other selected from the group
consisting of “O—, S—, S—S—, C(O)O—, C(O)—, OC(O)O—, C(O)NH—, OC(O)NH-,
NHC(O)—, NHC(O)O—, NH—, NY1—, C(O)NY2—, OC(O)NY3—, NY4C(O)—, NY5C(O)O-,
C=N-NH-, NH-N=C—, C=N-NY6—, NY7-N=C—*, wherein Y1, Y2, Y3, Y4, Y5, Y6, Y7
are independently from each other selected from the group consisting of “alkyl, cycloal-
kyl, cycloalkyl-alkyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, heterocyclyl, heterocy-
clyl-alkyl, halogen, —F, —CI, —Br, —I, —=N3, —=NO,, hydroxyl, alkoxyl, amino, imino, hy-
droxylamino, hydrazinyl, cyano, alkyl-cyano, sulfhydryl”;
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15

R35, R36, R37, R38, R39, R40, R41 , R42, R43, R44 are
i ndependently from each other selected fromthe group

wa@oemsiostosng of "hydrogen, al kyl, cycloal kyl, PCT/EP2007/059310

cycl oal kyl al kyl, aryl, heteroaryl, aryl-alkyl,
het er oaryl - al kyl , heterocycly heterocyclyl al kyl ,
al kyl sul fonyl , arylsulfonyl ryI al kyl sul fonyl ,
halogen hydrox |, carbonyl, acetyl, carboxyl,
E’éﬁhﬂo@@ Byt %ICC'”éh%‘@ry'cﬁ‘i“B'BWaF‘é"e'rb’érf WAAR e,
iha ami no acid residues, beta-am no acid residues,
WFS baged s, the fﬁ”ﬂW'”grﬁW?‘B&%ﬁ'am no, nono-al kyl ani no,

n al kyl - cyano,
%Pﬁ/g Frg'y’g’hgﬁiyﬁqﬁqjﬁgh%ﬁé i/ or al iyl sﬁlfldyl
are o nal | ubstl uted in th
i%%iammm e SRRePErRnG, K Ple(imppmelfisioptane, 1.5
a.ewmuﬁédwthyl JrsRpemaé, 1aérhmby4 d’éa@’iu@drﬁ@tWr‘lb-Wclohexane, 1,4-

eteroc -aI alk ryl sul f onyl ,
drpicdigsrdantonyis@arburiv Bzl e, g
ﬁ@rdmmb@ﬁbﬁhydrme daayde@nhmmreﬂbeﬁa@bamat sMCa thmyglional linker,

o al ] no i -al ] al kyl - cyano,
"feft%’ rﬂé\?b’”ﬁ%@%r%ﬁﬁé@dlfidyl group by 1, 2 or
E smﬁgﬂjtuents i ndependently from each ot her sel ected
i 'e group consisting of "al kyl, cycl oal kyl,
cycl oal kyl al kyl , aryl,
het eroaryl - al kyl, heter

al kyl sul fonyl , ar
hal ogen, -F, -d

het eroaryl , aryl -al kyl ,
gcycl yl terocyclyl -al kyl,
Jayl  ~arylkal kyl sul fonyl ,
-1 N- 7 -NOH2, =0, =S, =S(0)
2, hydroxyl ,ocar acéﬂyl car boxyl ,
carboxylester} Q - C(C»NHZ, am de, carbonate,
carbanate al pha-am no aci d resi dues, ’‘beta-am no acid
Lﬁi a&#oxyl am no, i mno, hydroxyl am no,

an1no dlalkylan1no hydrazi nyl, cyano,
al kyl - cyano qglfh%gryl dlsejfldylalkyl and/or
al kyl sul fidyl "fopti naIIy, any two adj acent radicals R
of radicals R

R, Rnp, R25, R26,
2, Md3, R34, R35, R36,
1, 2, R43, R44 can form an
\ﬁFU e bond or can form

O

atonmi ¢ bond to yiew/a

3

O
N 0 0

cis-Aconitic linker:

Lilly BAP linker:



an epoxide (oxiran), aziran (aziridine), alkyl-,
cycl oal kyl -, cycl oal kyl -al kyl -, heteroaryl -,
w@reooBO289By| -, heteroaryl -al kyl -, heterocycl yl - PErEPIN7/059310
het erocycl yl - al kyl -substituted aziran (aziridine),
thiirane and/or thiirane-S- o_xLOd_e group; ois O 1, 2,
3; pis O 1, 2, 3. In a further preferred enbodi nent,
compounds accordi ng to above formulae (1), (11) and
W‘EEY ligkRf: above enbodi nents are provided, wherein the
linkers B 1, B2 are inde pendently from each ot her

sel ected fromt he/gr(\tp consisting of: "enzymatically
cl eavabl e | iHhjE , 0 cal Ny cl eavabl e |inker,
self-immol ative | N\ekef, dacid-J[abile |inker, disulfide
(exchange) linker, hydrolyticaglly |abile Iinker,

bi functional Iinker, multifunctional |inker, ester

| inker, peptide linker, linker with 1, 2, 3, 4 or 5
BABRE linksrd resi dues, dipeptide linker, tetrapeptide
i nker, hydrazone |inker, hydrazide |inker, dicarbonic
acid resi due |ink pol y- et hyl engl ycol e (PEG
linker". InH@ er oref Nired enbodi nent,
conpounds accordiag=fo above]ffornulae (1), (Il1) and
(1'1'1) and above enbodi ments e provided, wherein the
linkers B 1, B2 are independently from each ot her
sel ected fromthe group consisting of: "Xl-alkyl-X2,
5 RaBeydinkel kyl - X4, X5-cycl oal kyl - al kyl - X6,
X7-al kyl -cycl oal kyl -al kyl - X8, X9-aryl-X1 0, X

11-aryl -al kyl - X1 Z7X3-al kyl -aryl -al kyl -X14, X

15- het er oar y—Hz@Hpar yl -al kyl - X1 8,

X19- al kyl - het'er oal al Kyl - X20, X21- heterocyclyl - X22,
X23- het erocycl yl - al kyl - X24,

[ - heterocycl yl -al kyl - X26", wherein X 1, X2,
%EC?(A'W%ES X6, X7, X8, X9, X 10, X 11, X 12, X 13,

X14, X 15, X 16, , X 18, X19, X20, X21 ,
HO OH

PABCS linker:

HENOVOTOH
10 O
PABCS linker:
HOAQ\/O\”/OH
O n
The term “linker” in the scope of the present invention is intended to comprise any
15 linker, linking moiety, spacer and other molecules/moeties that are known to the skilled

artisan and are suitable to link the disorazoles moieties A to the cell-binding molecules
C1 and/or C2.



10

15

20

25

30

X22, X23, X24, X25, X26 are independently from each
ot her selected fromthe group consisting of "O S,

WE2®8/028360) O, C(O -, OC(O O, C(ONH, OC(O NPET/EP2007/059310

NHC(O) - NHC(O) O, NH, Nyl-, C(O NY2- OC(O) NY3-
NY4C(O) -, NY5C(O) OC= N NH, N=C-, C=N- NY6-

NY7-N=C-", wherein Y 1, Y2, , Y4, Y5, Y6, Y7 are
i ndependently from each other selected fromthe grou

corlsPtiiAghe knowleRga of 2 5/aledaniseyito Ueg aPRRPRYE 281Ny forms

ahd/br rabRERIPabYe pr@erHed Fhkatlmol&&@h&y 1oathel geAblaYibn of the final con-
het erocyclyl, heterocyclyl- alkyl, halogen, -F, -d,

jugptes. | | - N3 -NO 2, hydroxyl, al koxyl am no i m no,
hydroxyl ami_no, %;dram nyl . cyano, alk

su|qu#e/vaim/Pr'or@th|t plureaosFAing lg@e(?ﬂm@l)é cgn@(@@syﬁor example Michel

gdalt al rsthduegrm lQétUde Prcfd&@&r%em@ﬂﬁh%lmbﬂﬁﬂbiﬂ)@%e@&l LFh@t al., Cur-
Leu - S -
(B PRAIMAREYcal Desion 200 5 USSR Dy ST Shdhaned. Ciem. 2002,

21-5 A 7067aB1 WONBS/bi 75) J&¥E2 SREBL, BiGorgdnid & Medicinal Chemistry 2005,

%g&%ﬁﬁﬁ#ﬁﬁ@%{hé*éQ?k@emOlﬂl’éjgd?ﬁélv aoog 15(9): 1087-1103; Chen J

Sﬂ AITERSSEY OpN Beliv. 2005, 2(5): 873 -890:; US 5,843,903, US 6,214,969.
1, 4- bi s(am nomet hyl) bi cycl e[ 2. 2. 2] oct ane,

garmarml ei m docapr oyl hydr azi de,
4- hydr azi nosul f onyl benzoi ¢ acid, SMCC bi functi onal

li ﬂk@hothbﬂﬁe{dﬂf@ﬂ@ﬁbﬂdﬁh&ﬁtadbyﬁ@aunHE@corcﬁ’E@H) add&formulae (1), (1)
a1 e eripeeinaperie Arovikeh g berdelosn o Rgleges C1.
Cerkemdependently from each other selected from the group consisting of: “octamer
peptide, nonamer peptide, decamer peptide, LHRH analogue, LHRH agonist, LHRH
antagonist, bombesin, bombesin analogue, bombesin antagonist, somatostatin,
somatostatin analogue, serum albumin, human serum albumin (HSA), Galanin receptor
ligand, GAL1 receptor ligand, GAL2 receptor ligand, galanin (Chemical Abstract
Services Registry No. 119418-04-1) and analogues, somatostatin receptor ligand, sst1
receptor ligand, sst2 receptor ligand , sst4 receptor ligand, sst5 receptor ligand,
somatostatin (Chemical Abstract Services Registry No. 38916-34-6) and analogues,
octreotide (Chemical Abstract Services Registry No. 83150-76-9) and analogues, RC-
121 (D-Phe-Cys-Tyr-D-Trp-Lys-Val-Cys[cyclic(2—7)disulfide]-Thr-NH,; Chemical
Abstract Services Registry No. 99660-13-6) and analogues, bombesin receptor ligand,
BB1 receptor ligand, BB2 receptor ligand, BB3 receptor ligand, gastrin-releasing-
peptide-receptor (GRP-R) ligand, Bombesin (Bn; Chemical Abstract Services Registry
No. 31362-50-2) and analogues, gastrin-releasing-peptide (GRP) and analogues,
neuromedin B (Chemical Abstract Services Registry No. 102577-19-5) and analogues,
[D-Tyr® beta-Ala' ,Phe'®,Nle(Norleucin)]-Bombesin(6-14) and analogues, RC-3095
(H-D-Tpi-GiIn-Trp-Ala-Val-Gly-His-Leu-psi-Leu-NH,; Chemical Abstract Services
Registry No. 138147-78-1; US 5,244,883; US 5,369,094) and analogues, GIn-Trp-Ala-
Val-Gly-His-Psi-Leu-Leu-NH, (US 5,843,903) and analogues, Gonadotropin-releasing-
hormone receptor (GnRH-R) ligand, GnRH-R type | ligand, GnRH-R type Il ligand,
luteinizing hormone releasing hormone (LHRH; Glp-His-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-
Gly-NH,) and analogues, [D-Lys®]-LHRH, Triptorelin ([D-Trp®]-LHRH; Chemical
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PABCA |inker: PABCS |inker: PABC6 |inker: The term
“"l'inker" in the scope of the present invention is

WO paosfoekosd t o conpri se any |inker, |inking noi ePgT/EP2007/059310

spacer and ot her nol ecul es/ noeties that are known to
the skilled artisan and are swtable to link the

di sorazol es noieties Ato the ceII-bl ndi ng nol ecules C
1 and/aor C2.1t is within the know edge of a skilled

Apsirach Serises fiecishy Nop b7 A0 AL A O 58 o el Bl
(5D {D-AR e} 8 Si PLLold kAo Rh BRaile- L1

generatlon of final con %%%ates Rel evant prior

pemicat Absifagt %err"l@@%ﬁégﬁﬁy 8lai 1289 @%ﬂ(@raﬁa&%ﬁﬁ? jBysgrelin (6-[O-
EO{ - AR Ry |5\/b64é¢|he]59 gtl eﬁ%gl L- pﬁslmdm% J10 d%!?tybl.halmde LHRH:;

roduct s Chemstr |etze LF et
Qhem'C@U’r\ StERt @H‘&Pﬁﬁ‘@@'ﬁir}’ 5‘8} 51%%7&1 atpgues, Leuprorelin (6-

BY 110,
105555 B oo oo A8

fexrices Hso sttmm 887 1#-DpBkand analagyes. @m@"nﬁéﬁ@n(ﬁ Tptimethylethy)-
E@ﬁhé] LQIIRH 2- (@Hﬁﬂ)o@ﬂ%\ﬁyl %Qa%delﬁ)ﬁghcailﬂ%ra%t Q;Q@lcegl%glstry No.

et al. 5) 73- 89
07-G2) apnalasugS a0 16-h it eyl o BariBg-LHAN:

ERBRRLMBIEracCOSMRES 3 gty Nod7éewsot 55- a)b&w&aﬁawgwé ae4HH )I (Pyr-
é\‘ﬁe% and 4\I I1)_and above enbodi ments are_provi de d,

"BI3erY %G(L){gTIIIO DIrrdply-Nblkang analqgues, Qgrcggal@( (Ghemical
nBsteRe BGﬁ/er%)Rebfsﬂml\%aq Po2g7088-6 S8 B aRsh LS, OTBVEF&XMW’IWQIX

COﬂSIStIn ptide, nonanpe

gtsaqtégrv'ﬁqqﬁ#@éﬂaq '}5@Jé47‘t?ﬂﬁa°405@%ﬁ%ﬁogtmRﬂzarehx D-

88530 @Hbﬁﬂoal ResthRes & 8rvicks MR RH NN 2OSHIEL5- PRI albgues, Abarelix
antagonl sonatostatln sonmat ostatin analogue serum

grhemica Abﬁbﬁ‘ﬁﬁeﬁ\é?%rﬁ%g'%ﬂ’rﬁ'% 18RRR3- 38@?%??@'?%&8@”‘9'“
(Chemical Abstract Services Registry No. 214766-78-6) and analogues, Detirelix

(Chemical Abstract Services Registry No. 89662-30-6) and analogues, Ganirelix
(Chemical Abstract Services Registry No. 124904-93-4) and analogues, lturelix/Antide
(Chemical Abstract Services Registry No. 112568-12-4) and analogues, GPR54
receptor ligands, Kisspeptins and analogues, kisspeptin-10/Kp-10 (Chemical Abstract
Services Registry No. 374675-21-5) and analogues, kisspeptin-13/Kp-13 (Chemical
Abstract Services Registry No. 374675-18-0) and analogues, metastin (Chemical
Abstract Services Registry No. 388138-21-4) and analogues, neurokinin receptor
ligand, NK1/NKA receptor ligand, NK2/NKB receptor ligand, NK3 receptor ligand,
substance P (H-Arg-Pro-Lys-Pro-GIn-Gin-Phe-Phe-Gly-Leu-Met-NH,; Chemical
Abstract Services Registry No. 33507-63-0) and analogues, H-Asp-Ser-Phe-Val-Gly-
Leu-Nle-NH, and analogues, [Sar’,Met(O,)"']-substance P and analogues, [Nle'’]-
Neurokinin A(4-10) and analogues, [MePhe’]-Neurokinin B and analogues, [beta-Ala®]-
Neurokinin A(4-10) and analogues, Bradykinin receptor ligand, B1 receptor ligand, B2
receptor ligand, Bradykinin (H-Arg-Pro-Pro-Gly-Phe-Ser-Pro-Phe-Arg-OH; Chemical
Abstract Services Registry No. 58-82-2) and analogues, desArg®[Leu®]-Bradykinin and
analogues, desArg®-Bradykinin and analogues, LysdesArg®-Bradykinin and analogues,
LysdesArg°[Leu®]-Bradykinin and analogues, [Hyp®, Tyr(Me)®]-Bradykinin and
analogues, D-Arg[Hyp®,D-Phe’,Leu®]- Bradykinin and analogues, BKM 718 (Chemical
Abstract Services Registry No. 259883-69-7) and analogues, BKM 822 (Chemical
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ligand, GALl1 receptor |igand, GAL2 receptor |igand,
gal anin (Chem cal Abstract Services Registry No.

wa1e4028984- 1) and anal ogues, sonmatostati n recepCDEP2007/059310

ligand, sstl receptor ligand, sst2 receptor ligand ,
sst4 receptor ligand, sst5 regfptor l'i gand,
somatostatin (Chem cal Abstra Servi ces Regl st ry No.

3891 6-34-6) and anal ogues, octreotlde (Ch
Absitach Seviset 1eDIEYY b PSTREH-151) STBIoms5)SAM 670 (Chemica

AB@IP&QSSﬁnceE@eg 3No 259885 54-6) and analogues BKM-638 (Chemical

%\D Phe- Cy HPH H) gs Val - Cys[ cycl ic(
wraé:uﬁferva:@f istrop 2598R0n8 -8, ansao%wogé@s SaGiregsptor ligand,
@ﬁﬂéllﬁt(CMerhEal @@a@r@@rgé’?m@és RB@S@;FRBO@D&%?; %Wa'aﬂalogues

BB1
ngﬁgﬁﬁ) rCé@gﬂlqaéé\bﬁir%ﬁt &%Fvgfﬂﬁﬁ*pggg%@%q r14Pé@3e5§ |1h@%%'?4'%193

GEFEP! eChdrkita- A@strbbt%ﬂﬂceﬁq ﬁﬁ} No (ﬁﬁ92§]59f9 %ﬂh analogues,
Abstract Services Re -50-2

Gl Fog (feemigaldiasiract; r\éﬁ%ﬁ 'ﬁ@g %R%'N? d1e58@@sh|57 7éﬁad analogues,

GPFog Ueis-D- m@jJAlgnﬁgimPBe L@ﬂmzp@%nﬁbﬁtm%ct%rw:&eﬁeglstry No.
19-5)_and anal ogues

Reé{g; st r&a %
gndhanplqanes.P-Lxg S RBF &g :H)alogues EP 1572 (Chemical

AddtrRBesbe e (l:@gﬂs‘ﬂr!/ l\ﬁ)ng8ﬂl‘1ﬂ| Qgﬁeéwd aXalof08S, des- octanoyl ghrelin and
(H-D Tpi -d n-Trp-A %2 i s-Leu-ps/ ' -L Hg
@ﬁ‘\%?ﬁ“{,eél refeydt r@ﬁ%@tO@Wpcl&R e@tqugi*{ksi L@?@lregfeptqr iggnd, relaxin

Ay af)
emidd b§§§ct s&.&sﬁﬁlg%%? @Pga@eeu%ﬁlﬂ%ﬁalo%ues insulin-like 3

n-Tr a-. Val - 5(1
gepg;gjg 8\(39;_)3 GhamicabA r@@gSerwces Registry No. 166515-61-3) and analogues,
B@g&tuk@rpjeEEdeei ee%%ptlrw hgwmgmw&wd@% cagon like

d, G1R | d,
P%ng’grﬂl LRy r%?%??é Abétr@%sﬁeﬁﬂcqﬁo?%ﬁ@/ %@f&ﬁlﬁ% 1'491agnd

r
gﬂ;}ﬁ?dgje% di D@a%? likd Y& QEY_'ZR EFLLPT-?{ %?%Fpiglall /Qngs‘{ra%é’f%c@ﬂeglstry No.

616469 @T@rﬁn@ QA%@%CY@@I"WJ geenigy ig§f‘?‘ )p%1 /GCKA receptor
Qiaﬁa36@%2fbcm%@ﬁ@|r Wcm@kb%tbﬂh @d] Gholecystokinin ’\}Chemlcal

258 Iﬁmet hyl i stidi ne]ﬁ-I -L-prolinam de
§riceamegstry NiHO0 tha bl a0 Apieguset BEPRARIER ¥
RREpek rgénUONP7($?éce%t&$g§ad ARy BabetRfand BUS'es fddeptor ligand,
Squrgméfﬁy QIR Cemicat AbREYS Seriges Fiapisiy. \sh 8P BExE-abnd
andlogles! DL@UWP%%WW analogues, NPY-(13-36) and analogues, peptide yy
(Chemical Abstract Services Registry No. 106388-42-5) and analogues, Endothelin
receptor ligand, ETA receptor ligand, ETB receptor ligand, endothelin 1 (Chemical
Abstract Services Registry No. 123626-67-5) and analogues, endothelin 2 (Chemical
Abstract Services Registry No. 122879-69-0) and analogues, endothelin 3 (Chemical
Abstract Services Registry No. 125692-40-2) and analogues, vasoactive intestinal
peptide receptor (VPAC1, VIP1) ligand, VPAC2/VIP2 receptor ligand, PAC1/PACAP
receptor ligand, PACAP(1-27) (Chemical Abstract Services Registry No. 137061-48-4)
and analogues, PACAP(1-38) (Chemical Abstract Services Registry No. 137061-48-4)
and analogues, PACAP(6-27) (Chemical Abstract Services Registry No. 137061-48-4)
and analogues, PACAP(6-38) (Chemical Abstract Services Registry No. 137061-48-4)
and analogues, Vasoactive intestinal polypeptide (VIP) (Chemical Abstract Services
Registry No. 37221-79-7) and analogues, VIP (6-28) (Chemical Abstract Services
Registry No. 37221-79-7) and analogues, [(Ac-His',D-Phe? Lys'® Arg'®,Leu®)-VIP (1-
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Chem cal Abstract Services Registry No. 57982-77-1)
and anal ogues, Leuprorelin (6-

wD200802898€- 9- (N- et hyl - L- prol i nam de) -1 PCT/EP2007/059310

0- degl yci nam de- LHRH;, Cheni cal Abstract Services
Regi stry No. 53714-56-0) and 16\4nal ogues, Goserelin
(6-[0-(1 , 1 d| methyl et hyl) -

D-seri nej - (am nocar banpyl ). hydrazi de;

al
AbShF 48 ﬁ@é.%é@g%@d% PraoAGs @ﬂ?l YiP &yd arﬂﬁjogues VEGF
g\ﬁt@gh’%ﬁd Nef afeebpibr ligand, neuropllln 1 rece’;_)'torl and vascular endothelial
na

ht hal enyl ) - D- al ani ne] -
h%@@tors\é&éFc@@e@e@. AlstracingevieeBegisisy o. 183«7&64 60-2) and

eFlbrdbll'a?k‘bllothK Rtor receptor Ilgand Flbroblast growth factor (FGF;
HIS Ser-H s-Ay-Trp

Qham@@ traghperyices Bﬁgl(sbmﬁe{ %%931&%%»35&61@&%% eand preferably
Retefdciot M tHe2§88d c&sidthg %ﬂdoéaﬂbpﬁé&@e nonamer peptide, decamer

Teverel i x/ Antarelix (Chem cal Abstr
ReRJidst '.Uiﬁl%ng harmeng- r@@awg Bﬁ@n%{wdFH&b'és[D l@feré’iRH( L{HRH
8o Lﬁh%gbﬂlst Abptdram ([Bavyi- EHRHE%emm ramabl@mst bombesin,

295350- 45- nd anal ogues, Abarelix (Chem cal

%EP?%’&F”%%@% @@%‘b%@@EWW'N@ somgYsRHn. JPMALosizn analogue,

SErB ORI, RABAT Sdrutn dISARiIRI(Agh)"Abst ract Servi ces
Regi stry No. 214766- 78- 6) and anal ogues, Detirelix

( Chrgirthésy ceﬁhﬁr‘id’rgho@@més @A§ tHadinaldgyiedNare B&BKWA0n Ee prior art.

and anal o uecsl|1 nirelix éChem cal Abstract Services

Rereryaia emigalAbstragh Seges (A% fipgistry Numbers are given.

HbWé@érl %ISAT& irﬁ@de@h@ Palstrith th‘ébéi:bbélﬁ ceﬁ%lNdlﬁ@moB%GIe%% ¥nly those
1125 % and anal ogues,

[qf%réqutg bykh%g%gs tIVﬁsCAa?r‘lﬁPgaﬁvalrWﬁlP@& That |srby thgcell -binding molecule

f@rrﬁ%‘h@%bﬁblé%rlﬂ&uﬂa@ ab@oefihsitInaNaFfah Bl peierhise? $s intended to be
Rergl stry . 374675-21-5) and anal ogues,

BT?@HH n- 13/ Kp- 13 (Chem cal Abstract SerV| ces

(CByh famsasindes Tegodh coRERRTR OGS aBEaaRiusal gndor

mdnmay fgates celnsmamglnﬁblébuneﬁ@mwe thatgﬁgﬂwar{lz%é]thé\lgﬁlled artisan
an rece

ff&éi %IBrr'%rL?rS ? Q{ﬁ%’éj\leézt & withi tsgcgpe ofthe present inventio tl\?on-
(irhtiAg @xdthPles WFe 1OF MrstanbBe Ghallodted-dPheRE, Yudress Mpbralhl cdirorelix and

Chem cal
others.

The term analogue referring to cell-binding molecule is also intended to comprise, if
applicable, agonists and antagonists of the cell-binding molecule in question, i.e. the
term LHRH analogue does comprise LHRH agonists and LHRH antagonists in the
scope of the present invention.

In another preferred embodiment of the present invention, compounds according to
above formulae (1), (II) and (lll) and above embodiments are provided, wherein the
linkers B1 and B2 are identical and the cell-binding molecules C1 and C2 are identical.

In another preferred embodiment of the present invention, compounds according to
above formulae (1), (II) and (lll) and above embodiments are provided, wherein the
linker B2 and the cell-binding molecule C2 are not present, according to formula (V)
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Abstract Services Registry No. 33507-63-0) and
anal ogues, H Asp-Ser-Phe-Val-dy- LeU N e-NH2 and

wa@paBoggees, [ Sar9, Met (O2)1 1] - substance P and PCT/EP2007/059310

anal ogues, [Nl el0]- Neurokinin A(4-1 0) and anal ogues,
[ MePhe7] - Neur oki nin B and an_a., gues, [beta-Ala 8]-
Neur oki nin A(4-1 0) and anal ogues, Bradykinin receptor
ligand, B 1 receptor ligand, B2 receptor |igand,
Bradyki nin (H Arg-Pro-Pro-Qd y- Phe- Ser - Pro- Phe- Arg- OH,
Chem cal Absiract Servic \; Regi stry No. 58-82-2) and
anal ogues, d %ArEéj 9 LGUS(T-)BI‘ adyki ni n and anal ogues,
desArg 9-Bradyki nin and anal ogues, LysdesArg

9- Bradyki ni n and anal ogues, LysdesArg

g[ ng ly@ﬂdar%t@b@féﬂcrléd %Fo&ﬁ@h%dl@%rekémp@gﬁy&r&@);pfun%s accord-
8] - Br nin a nal ogues, , e7, Leu8] - .
@bd@?gﬁ’% ’Jﬁ”'% ae Qhé%ﬂ%ﬁ” %Rlﬁg‘?vqg%%@ﬁm?aﬂre Mtqegc\%vherem:
ervices Fi% i stry No. 259883-69- L)_ and anal ogues, BKM

392 AEQEFP N ABYTFCEREINGdP 9" Wi stry No. 259884-1

oot Pl et v oo b0 o8 e84 70 Pl an i Bg e, P, R,
BUBHBBarcCyardgen] Abstract Services Registry No.
259885-81-9) and anal ogues, GHS receptor |igand,

Bhr Rhj togétebefoin al doAbletoadtor S&y iMieesdBRey sHllacyedNBom the group
30485?3- ZP; 7%’ and af%g(l gues, Hexarelin (Cheni cal
YN O SYPRPOER LAY st ry No. 140703-51 -1) and

I es P- 1 i cal Abstract  Services Registry
RB7 A28R5sst o p dapR s os G0 2P o BTt kner cn

t rvices Regjstry No. 158861-67-7) and
A R RN e N

] DSt T Vi i Str 7616-84-0) .. )

BRe i el 3o S oG e o BBl dordlgng o
{atyEmiict is Absonadly sulSsituted asth&atiylsdroyp bip 1, 3813 2d&dstituents inde-
18- nd anal ggu -qct anoyl ghrel.in an
Biickaly 287 08 o SPee TR ROl B 28y proloaton
tyolpatig)-alk BRary, deteptanyl, ariygakyl, hetedoawi-alk{iChetetocatlyl, heterocyclyl-

t rvices Regi str -69-1 d
Qﬁgi %lgﬂ%lgf’%ﬁylhé@ﬁu@ﬁkaéyl-sakaﬁ%lfor?yﬁ’,%log%n, 2 g | _N,, —NO,,
=0, =5, =5(0),, hydroxyl, carbonyl, acetyl, carboxyl, carboxylester, amide, carbonate,
carbamate, alpha-amino acid residues, beta-amino acid residues, alkoxyl, amino,
imino, hydroxylamino, mono-alkylamino, di-alkylamino, hydrazinyl, cyano, alkyl-cyano,
sulfhydryl, disulfidylalkyl and/or alkyl-sulfidyl”;

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 albumin
(HSA)”;

ois1or2;
pis1or2.

In a further preferred embodiment norois 1, m or pis 1. In another preferred em-
bodiment, norois2, morpis 2.



peptide (INSL3; Chem cal Abstract Services Registry

No. 16651 5-61-3) and anal ogues, gl ucagon-I|i ke peptide
waesoe8980r | i gand, gl ucagon receptor |igand, BCT/ERZPOTI059310

i ke peptide-1 (GP- 1; Chemical Abstract Services

Regi stry No. 89750- 14- 1) and ﬂ$alogues gl ucagon Iike

peptide-2 (G.P-2; Chem cal ract Services Registry

No. 116469-36-4) and anal ogues, Chol ecystokinin

r ec'@t?tltﬂt fqrth@éﬁ@fer@@m@@meme@éﬁpawoun iSriglectadmnriherproup

EQfeRiBhgbf:! | gand, CCKC receptor |igand, Cholecystoklnln

(Chem cal Abstract Services Registry No. 901 1-97-6)

an d,,d%ﬁ?dz@@%ﬁw- sﬂ@ﬂ%@%@%mﬂ ((@wlsdrﬁ&%r&o@t%duhg@mﬂ and 12):
NP r ecept or I gan r ecept or I gand,

receptor ligand, neuropeptide Y (NPY; zgggtca

Abst r act Vi cesyRegi stry h; 82785- 45 an
e

0 | and-.ana 5£
e enuese Tleudly Pf;fépt't‘: e bRk

SerV|cés“Fbg|stry 8 42- 5) ana\anakogue \L
TB

Endot etln receptory I|gagg ETA receptor | i_gand, I
reg , ehdot het™h 1\%;%5§LgﬁT”?ﬁ§bract P,
Ser%wces Reqi try No. 123626-67-5) Tand anahdgyes,

2 (Ghe qlcal Abstract Ser) |ce&>Regbstty No.
and* anal ogues, endoth ca

Abstract Servi ces Registry No. 12569 -40- 2)
anal ogues, vasoactive intestinal peptide receptor
(VPACL , VIP1) ligand, VPAC2/VIP2 receptor |igand,

PAi¢ dtaseEn ecaptiayl-[DHI@ROHRBAGARbIsomerid cé@sg@urﬁd@atls and 14):
Abstract Services Registry No. 137061 -48-4

anal ogues ,/~PACAP( | -38) (Chenj cal Abstragts erV|ces "
Regi stry Nei 137 4) anes,anal ogues, CAP( 27) L
(Chem cal fAbst r es*Regl Y, s;?ét G fgf 2 %AH
Q@Eﬁ“ ugmeé\ {}(Cheﬁ%t aég &N
Reglst\nyo °13f0‘1\ and anal ogues) “\/%1.'§>oact|‘yﬁ \L

i nal | pepthge ?&FP) (Chemi cal ¢ ﬁbstract
Se“* ' Nf w ) A o "



Regi stry No. 37221-79-7) and anal ogues, VIP (6-28)

(Chem cal Abstract Services Registry No. 37221-79-7)
wapasarsaBogues, [(Ac-H s 1, D Phe 2,Lys15, Arg PCT/EP2007/059310

16, Leu27)-VIP (1-7)-GRF (8-27)] and anal ogues,

[Lys1l,Pro2 ,Arg3 ,Tyr6]-VIP anal ogues, VEGF

recept or I|gand NP 1 receptor ligand, neuropilin-1

recept or IlAqandlJI vas%ular endothel|al oqomﬁh factor

127464 60 2) and anal ogues, Flbroblast gromﬁh factor
receptor |igand, Fibroblastfgsowth factor (FGF

Chemi cal Abstract Services Reqi

and anal ogues" an r ef er abby "8y,

group conS|st|ngﬂg;EfHQgtgﬁ;r;Bﬁp

pepti de, decaner peptide, sl 1

rel easi ng hornone (LHRH) D-Ly@ 6] - LHRH, LHR

anal ogue, LHRH agQn t |ptoreI|n ([DNTrp 6] -tHRH) ,
LHRH ant agoni st bo [ b epin afigtgue, wforhesin
ant agoni st sonatQSiq; X nahngatln ‘anal ogue, serum

al bumi n, hunman seru | bumi‘n ( “. Al these

nd theif anhafogues are well
known |n‘?ﬁe priwgr ‘arta Cheni ca
Abstract © V|ces CAS)(Re i Nunbers are given.
Fbmever |s not j nt.ended to“%%&tcht t he scope of

ceII-blndlng nDIeQuIe

ceII-b| ed | Uy _th rgferred to by
t he resg§c rZQUSt y H ar . HT af=t¥s by the
cel kg b nding Iecuf 't er mnany p035|ble structura

and/ functi onal a:rant/f Iy menber is intended to
be conprlsed By the term" | ogue” referring to

cel |l -bi nding nol ecul e any structurally and/or
functionally related cell-binding nol ecul e anal ogue

t hat |s k gm the prior

ar 14 =t e SR 4 8f the present

i nventi on. hbnlln1tyny.exanples are for instance

anal ogues of LHRH, #uch as trlporekiﬁ cetrorelix angu,

o)
\
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ot hers. The term anal ogue referring to cell-binding
nol ecule is also intended to conprise, if applicable,

w@o@niozg934 and ant agoni sts of the cell -bi ndi ng POI/ER200E059310

in question, i.e. the term LHRH anal ogue does conprise
LHRH agoni sts and LHRH antagonists in the scope of the
present invention. In another preferred enbodi nent of

t he present |nvent;on .onpounds accordlng to above

and the ceII-blndlng nmol ecul e
identical. In another preferr e
present invention, conpounds it di ngiy

formulae (1), (Ik ) fand oV
provi ded, V\herelngﬂ%@e}\w‘mgL a§g~

| 3 IH
nol ecul e C2 are not pﬁesen%a abcdﬁglngltdxigrnula

(IVC1-B1l- A(IV). In.yet another preterred
enbodi nent of the prese i nvention compou @)\
III) ane "N,

according to above formd ae ,/,II& and (
above enbodi ments are® v ded mh
di sorazol e noiety to fornu a (III) R|0

R 0, Rkp, Rmp, R28, R30 : R§4 R35, R36,
R38, R40, R41 , R42, R4 R44 are hy ro en: Rlp, Rnp
toget her forma double b or are in P ntly
selectedhfron1the\group i A0f ¢9dr ogen,
aIkoxyI“*jﬁﬁ? R29wt oget her form a dodbl e bond or an
epoxi de (d%|ran); 7, R39 togethenﬁforn1a doubl e bond
or an epoxide (oxiran); R25p %&éxjndependently
frmneaﬂzbtha'selaﬂeifmomt

J
fle graup conS|st|ng of :
\ﬂ/\ \Ir)\ri o

N
H\r"‘:\ o

NH,

4disorazole Z - succinyl-somatostatin“ (compound 18):

NH,

A
i N‘AE\’N‘}{A "Ei/\\‘j\f’N {}‘
o™ © \\\ ’

O

UJ
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"al kyl" which is optionally substituted in the alkyl
group by 1, 2 or 3 substituents independently from

w@awh/oesoBer sel ected from the group consi sti ngPGI/EP2007/059310

"al kyl, cycl oal kyl, cycl oal kyl -al kyl, aryl,
heteroaryl, aryl- aIkyI het erqaryl - al kyl,
het erocycl yl , heterocyclylalk , al kyl sul fonyl,
arylsulfonyl aryl -al kyl sul fonyl, hal oge

- Brin angther. asmgct Ihq(ybgect obthe:pgasengp(ggnt@ng}@?&egawrpnsmgly solved
5@5%@F&Hgad|§tﬁ§£d¥é corfps s MecorBmp R IormaRrt €. am de,
carbonate, carbanmate, al pha-amno acid reS|dues
bet a- am no aci d resi dues, al koxyl, am no, imno,
hydr oxyl am no, nono- kylanino di - al kyl am no,
hydrazi nyl, cyanq, F hydryl,
dlsulfldylalkyl a "Z,,B 1 and/or B2

are independept!ly s el cted fromthe
group consi gt i@ regldue l'i nker,
succin (7 ake |ndependently
fromeach o ted/f\rom ednsi sting of

$¥] - LH £onet, o at n, tostatin
uman serum al bumin (A8A)"; O
[In a further preferred enbodi

1. In another preferred enbogi

anal ogues;
is 1 or 2.
1, m or

o1ls 20

enbodi m t he group
consi st i ng -[ D Lvs

6l LHR :

di so

(req??bl Qi sorazole Z -

succi nyl - gD ( conptimd 165..disorazole Z -

(alutaryl - fD7L s6l LHRHW, (cgapound 17): .disorazole Z

- succi nyl - soffat ost df i n™'¢( conmpound 18) :1n anot he(V)

aspect, the object of the present i nvention has been

surwh@ehngly sol ved
Za,, Zb,, Zc,, Zd,, Zen, Zf., Zgm, Zhn, 21, 22, 73, Z4, 75, 76, Z7, 78, 79, Z10, Z11,
212,713, Z14, Z15, Z16, Z17, 218, Z19, Z20, 721, 222, 723, Z24 are independ-
ently from each other selected from the group consisting of “hydrogen, alkyl,
cycloalkyl, cycloalkyl-alkyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, heterocyclyl,
heterocyclyl-alkyl, alkylsulfonyl, arylsulfonyl, aryl-alkylsulfonyl, halogen, hydroxyl,
carbonyl, acetyl, carboxyl, carboxylester, amide, carbonate, carbamate, alpha-
amino acid residues, beta-amino acid residues, alkoxyl, amino, imino, hydroxyl-
amino, mono-alkylamino, di-alkylamino, hydrazinyl, cyano, alkyl-cyano, sulfhydryl,
disulfidylalkyl and/or alkyl-sulfidyl” which are optionally substituted in the alkyl,
cycloalkyl, cycloalkyl-alkyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, heterocyclyl,
heterocyclyl-alkyl, alkylsulfonyl, arylsulfonyl, aryl-alkylsulfonyl, carbonyl, acetyl,
carboxyl, carboxylester, amide, carbonate, carbamate, alkoxyl, mono-alkylamino,
di-alkylamino, alkyl-cyano, disulfidylalkyl and/or alkyl-sulfidyl group by 1,2 or 3
substituents independently from each other selected from the group consisting of
“alkyl, cycloalkyl, cycloalkyl-alkyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, het-
erocyclyl, heterocyclyl-alkyl, alkylsulfonyl, arylsulfonyl, aryl-alkylsulfonyl, halogen, —
F, —CI, —Br, —I, =Nz, —=NO,, =0, =S, =5(0),, hydroxyl, carbonyl, acetyl, carboxyl,
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rovi di ng di sorazol e conpounds according to formula (V)
wherei n: Zan, Zbn, Zcn, Zdn, Zem Zfm Zgm Zhm Z 1,

WwWQ20084%93¥4, 75, 76, Z7, Z8, 79, Z 10, Z 11, ZPAREPA07/059310

13, Zz 14, z 15, Z 16, Z 17, Z 18, Z 19, Z20, Z21 ,
722, 723, 724 are independ enyJy from each ot her
sel ect ed fromthe group consisting of "hydrogen,

al kyl , cl oal k cycl oal kyl -al kyl , aryl, heteroaryl,
ar ycparfacmy ster prefe( é@b‘r y@(%)N'dzi amrﬁgtcarw >¢|arbamate alpha-amino

het g5 fasfduih -ttt ¥inoddiy rle?sléi'uEQ ikoxy@BMirY |rﬁrﬁd§‘)ﬂydroxylam|no
aryl - alk%lsulfonyl hal ogen ydroxyl, carb

acengno-akyapgy A a'krd@rswymé&%my' aﬁr‘a@'kyéar%@naw@ydry' disul-
carﬁz%@,{ yPandbiPAIRARLINGyIaci d resi dues, beta-anmino acid

resi dues, al koxyl, amno, imno, hydroxylanrno

”Dﬂﬁrtraihb)ﬂrm&tﬁat @llleaislt kiié 8niafRalsped fZlin! ZB{J, Zd CYaN&f,., Zgy, Zhn,
-cyano,  sul fhydr% disul fi d)Z {:b and/ or

o 1 22 24y B, G 2B 25 It GhiAT, Slb I GBI, 218

t hez e, lepb, ZZNQEQGZQW 224 Wﬁbé{fﬂn@%hﬂy@é@&ed fAén lthe group consisting

het er oar het er oar

et GEpbMAsTe R B o bR A AG AR ESAINing Agid residues, beta:

ar yarsinb faerrbsid@ésy! - al kyl sul fonyl, carbonyl, acetyl,
carboxyl, carboxylester, anide, carbonate, car bamat e,

al kQityine fUREHE? pedviad! tAat dtetyl Biexaluliyd abinNearbakHasdtercyano,
di sul fidyl al kyl and/or al kyl-sulfidyl group by 1, 2 or

3 sefishallylien fvd dadjgRendeitialsyZ br raticals a, A exc, sBY e2é £Ff ., Zg..,

fromt onsi_st i of " cl_gal ,

(155 B WP AGAL 00000 24y SVEA I 715, 216, 217

hetzreyany) Zzu, kgl ' zzrzerzzerzmycganwbrm Betenie Bohyloyadid ¥ldouble bond

e gr‘r’% bode (lpar. Fairan Hidinq by ey OHlg- crgloghyt

2, irwrlr ﬂéwroarga%hmalﬂyl mabwyr aIRW b@ierbcy@@r eyor Gstetdcyclyl-

al %YWHW@% ERSS F'EIG'@@ ”B'é"i"}? %ﬂ?{/%h'ﬁ%m‘dgr"ég%ﬂﬁ%‘é"

aIkoxy I mno, hydroxylam no, nono-al kyl am no,
ﬂaﬁﬁ% hydrazinyl, cyano, alkyl-cyano,

suI%Wygfxg,salsulfldylalkyI

In a preferred embodiment of the present invention, disorazole compounds accord-
ing to below formula (VI) are provided,



and/ or al kyl-sulfidyl"; wth the proviso that at [ east

one of radicals Zan, Zbn, Zcn, Zdn, Zem Zfm Zgm
wQ@boos/ 0934 72, Z3, Z4, Z5, Z6, Z7, Z8, Z9, Z 1PCT/EPH87/059310

Z 12, zZ 13, Z 14, zZ 15, Z 16, Z 17, Z 18, Z19, Z20,

Z21 , 722, 723, 724 is indepepdently selected fromthe

group consisting of "carboxyl'ester, am de, carbonate,

car bamat e, al pha-ani no aci d resi dues, betaam no acid

residues”; with th&°furthef,, préui so that acetyl is

excl uded from "car ;

adj acent radi cal

Zem Zfm Zgm , 278,
Z9, Z 10, (é Z 16/7Z 17,
Z18, 719, jZ20, , , om C
bond to yileld zigond or caky, for e
(oxiran), a an (aziridine), alkyl-, &gclo yl -,

cycl oal kyl al kyl -, heteroaryl -, aryl-al kyl -,
het eroaryl -al Kyl -, heterocyclyl- and/or

het er ocyc ¢¥ substituted aziran (azi i
thiirane i £nane- S oxi de gr oup: '
3; mis Q| 1,22, 3 Opreferzmg e

s O 1, 2,
di mext of the
accgrd ing to

bel ©aw f or 60, Zj 0,
Zkp, Z'%, Zrrj ~Z729, Z30,
Z31 , 782, 8, Z39, 740, 741
, Z42, Z43,7%744 are each ot her

fo "hydrogen,

al kyl, cycl oal kyl, cycl oazskyl -al kyl , Ioaryl , heteroaryl, (V1)

aryl -al kyl, heteroaryl -al kyl, heterocyclyl,

hetgrgeyel yl -al kyl, al kyl sul fonyl,
Ziy, Zjo, Zky, 2Ly, Zmy, Zny,, 225, 726, 227, 228, 7229, Z30, Z31, 232, 233, Z34, Z35,
/236, 237, 238, Z39, Z40, Z41, Z42, Z43, Z44 are independently from each other
selected from the group consisting of “hydrogen, alkyl, cycloalkyl, cycloalkyl-alkyl,
aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, heterocyclyl, heterocyclyl-alkyl, alkylsul-
fonyl, arylsulfonyl, aryl-alkylsulfonyl, halogen, hydroxyl, carbonyl, acetyl, carboxyl,
carboxylester, amide, carbonate, carbamate, alpha-amino acid residues, beta-
amino acid residues, alkoxyl, amino, imino, hydroxylamino, mono-alkylamino, di-
alkylamino, hydrazinyl, cyano, alkyl-cyano, sulfhydryl, disulfidylalkyl and/or alkyl-
sulfidyl” which are optionally substituted in the alkyl, cycloalkyl, cycloalkyl-alkyl,
aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, heterocyclyl, heterocyclyl-alkyl, alkylsul-
fonyl, arylsulfonyl, aryl-alkylsulfonyl, carbonyl, acetyl, carboxyl, carboxylester, am-
ide, carbonate, carbamate, alkoxyl, mono-alkylamino, di-alkylamino, alkyl-cyano,
disulfidylalkyl and/or alkyl-sulfidyl group by 1, 2 or 3 substituents independently
from each other selected from the group consisting of “alkyl, cycloalkyl, cycloalkyl-
alkyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, heterocyclyl, heterocyclyl-alkyl, al-
kylsulfonyl, arylsulfonyl, aryl-alkylsulfonyl, halogen, —F, —CI, —Br, —I, —=N3, —-NO,, =0,
=S, =5(0),, hydroxyl, carbonyl, acetyl, carboxyl, carboxylester, -C(O)OH, —
C(O)NH,, amide, carbonate, carbamate, alpha-amino acid residues, beta-amino

acid residues, alkoxyl, amino, imino, hydroxylamino, mono-alkylamino, di-
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aryl sul fonyl, aryl-al kyl sul fonyl, hal ogen, hydroxyl,
carbonyl, acetyl, carboxyl, carboxylester, am de,

wea0borsase, carbamate, al pha-am no aci d resi duRST/EP2007/059310

bet aam no aci d residues, al koxyl, am no, im no,
hydr oxyl am no, nono- alkylan1 dlalkylan1no

hydrazi nyl, cyano, al kyl -cyand, sulfhydryl

dlsulfldylalk | ~and/ or al kyl sul fid are

opt deAMing, iy Ryaee,iakk ¥ﬁl@”8b W%yd%@/@!séiﬁ' Cidgikyl and/or alkyl-
cycdumdlyleyl -al kyl, aryl, heteroaryl, aryl-alkyl,
heteroaryl al kyl, heterocyclyl, heterocyclyl-alkyl,

al kwlltrsmlefdawéo théfé‘t'léé‘slt Bﬁ@w rad@éhé'b alzkyrieurf, czwg an, 725, 726,

carbon acet car.box carbox I ester

o Eohgeh, 25 T At e 238 Vi 750 L g A Rabare 240, 241, 242,

d' zd,dqzlmng |ﬂ§epeﬁ1|dléb{tlly éét’étiﬁé’d fr&h $Wé ér‘od%btahétﬂé/dngt&ﬁ eaboxylester,
stituen

al kyl - su group
Q%B@ﬁo%??f{)(ﬁt? P&Fﬁa@}%ﬁ% %hﬁe%‘m@elaé@tr@%dlﬁ‘?% REEREMIGP §6id resi-
cor@uegtl ng of "al kyl, cycloal kyl, cycl oal kyl al kyl,
aryl, het er oar yl, aryl-al kyl, heteroaryl -al kyl,
het witto@aintor phﬁﬁsbrta@wa"dem isalxshibied abiky b@rbbimwér, ;
aryl sul fonyl, aryl-al kyl sul fonyl, hal ogen, -F, -d,
- Broptiohally; alﬁigtwoé\d@ofént Flicar oFr&Gths%o, ZMdZKgXZI ,,Zmp, Zn,, Z25,

G ot 2 gt i et 8RB eS 4 a2 Qib. Zao. 241

aCI Zha, @3B leﬂScanh‘etrﬂaﬁmdhﬁlc asndlto &l dtdb‘&bleaidﬁdby kan form an ep-

ani no, j mnq, hydr,ox kyl ani po,

o PR S A g, Akyamsooafuy Bk, heteroaryr
sul driyglkgt, hetdrcawyifallgy | rdtkicyayidam/ored skerbsydlyii-amkyl-Substituted
wth th pro VIS .t hat | east ne, of radicals ZO,

Zj 0A2irgR fazir Hf&,”efﬁaforﬁ%a”e gxidggroupy2g - 729, 730,
Z31 02% 3233 Z34, 735, 736, Z37, Z38, Z39, Zz40, z41

, 5 4% Z44 s | ndependent ly selected fromthe

gr oug 3Ztl ng of "carboxylester, am de, carbonate,
carb rpa | pha-am no acid resi dues, bet a- am no aci d

I esi dues ; wth the further proviso that acetyl is

excl uded from "car boxyl ester™

In a further preferred embodiment, disorazole compounds according to formulae
(V) and (VI) are provided, whereinnorois 1 and mor pis 1. In another preferred em-
bodiment, disorazole compounds according to formulae (V) and (VI) are provided,

whereinnorois2, morpis 2.

In a yet further preferred embodiment, the disorazole derivative is selected from
the group consisting of:

regioisomeric compounds 1 and 2:

S
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optionally, any two adjacent radicals Z of radicals
Zi0, zj0, Zkp, Zlp, Znp, Znp, Z25, Z26, Z27, Z28, Z29,

WQ30s/02034 , 732, Z33, Z34, 735, 7236, Z37, Z38,PZBEAP2007/059310

Z40, 741 , Z42, Z43, Z44 can forman atomc bond to
yield a double bond or can fcg an e p oxide (oxiran),
aziran (aziridine), alkyl- cl oal kyl -,

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

het QRREUIO3,| ky| -, heterocycl yl - and/ or

het erocycl yl - al kyl -substituted aziran (aziridine),

thiirase and/or thiirane-S-oxide group; ois/ 1, 2,
3, plis O 1, 2, 3. odi nent ,
dlsQrazsIe conp and
(M) are\prOV|ded and\nmbr pis

1. In another pr ($orazole
conpounds accordln to fornul ae (V) and (V) “are

provi degh™” mherel ©Or ois 2, magy 02. In a yets
further preferr enbodi nent, the/di%orazol e ¢
deriv 9 consi sting ofy
reqi oi someric : cormmpound 3: conpound
4: reqioi someric conpo j-conpound 7: conpound
9: conpound 10: conmpoun@ 19: conpound 20: conpound 2

1: All conpounds, i.e. disorazole conjugates and
di sorazol e derivatives, illustrated
compound 4:




herein, generically [by above formulae (1) to (M) and
different Rradicals] and explicitly, are in the

wo odoBo49By referred to as the conpounds of t hePCT/EP2007/059310
(present) invention. The terns indicated for
expl anation of the above conpgunds of the invention a
| ways, unless indicated othe€tw se in the description
or in the clains, have the foll owi ng neani ngs: The
t er@AMROUAGY; t ut ed” means t hat t he cor r espondi ng
radi cal or group has one or nore substituents. Were a
radi cal has a plurality of substituents,
sel ectign of .vario bstituents is
substlfUén{S aQS
and need n@t be
means that t he
substltuent The

" the

t hat thexporres ing group is either ubstltuted
or subétltuted y oke or nor e subst itgent The term
"substjtutéd b ans thatyt he
cor rés [ i i tut®d either
by one or b or th[g? subst | t uent The term

"al kyl" includes for t this invention
acyclic saturated, par tially unsaturated or
unsat ur at ed hydrocarbons having C 1-Cl 2 carbon atons,
whi ch may be straight-chain or branched and may

cont ai or nore doubl e bonds and/or one or nore
trié§ﬁ itk . The term"al kyl" preferably stands for
al kyl chains of 1 to 8, particulfarly preferably 1 to
6, carbon @&to es _of subtable alkyl radicals
are methyl, e 8pyl, n-butyl,

i sobutyl . sec\b yI I, |sopentyl,
neo- pentyl tert- pentyl 2- - pentyl,

n- hexyli 2 [ ptyl, _A-octyl, n-nonyl,
n- decyl’, "M- uriecyl , n-dodecyl, te?radecyl

n- hex




n-i cosanyl, n-docosanyl, ethylenyl (vinyl), propenyl

(- CH2CH=CH 2; -CH=CHCH3, -C(=CH 2)-CH3) , butenyl,
w@eemseeseB4 hexenyl, heptenyl, octenyl, octadi ergi/EP2007/059310

oct adecenyl, octadec-9-enyl, icosenyl, icos-1 1-enyl,

(Z)-icos-1 1-enyl, docosnyl, gocos-1 3- enyl,

(Z)-docos-13-enyl, ethynyl, propynyl (-CH 2-CCH,

-CC-CH 3) , butynyl, pentynyl, hexynyl, heptynyl and

octSHMAOUNGHE: t erm "cycl oal kyl " stands for a saturated

or partially unsaturated non-aromatic cyclic

hydr ocar bon group/radical, containing 1, 2 of 3 rings
i ncl udi ng nmonocyclyFe\al kyl, bicyclig\al k and
tricyclic al kyh+-—and coemtai ni of 3 to 20

carbon atons fjr fy 3 to 10,
nost preferabl anpl es of

sui tabl e cycl oal kyl radicals are cycljopropyl,

cycl obutyl, cygtopgntyl, cycloheN | ohept yl ,

cycl ooct yl[i | odecyl, cycl ohe , é§c|opentenyl,
cyc i . erm"cycl -alkyl" refers to
a radical ip\which the cycloa kylogroup is linked via
an al kyl group, wher and cycl oal kyl groups
have the neani ngs deprned hereig, preferably a
(C3-C8)-cycloalkyl-(G -C 4)-al kyl radical. Exanples

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

cycl opentyl ethyl, cycl ohexenylethyl. The term"aryl"

r ef omati ¢ hydrocarbon systens having 3 to 14,
préﬁgréhﬂg%b'to 14, carbon atons. The term"aryl" al so
i ncl udes systens in which the aromatic cycle is
of a bi- or polycyclic saturated, partial]ly
unsat urated and/ or Aronati c system su as re the
aromati c cycle ¢ " N,
"heteroaryl" or

art

via any desired possi bl e 6 of the aryl
radi cal . Such "aryl" radical sZcan be |inked via any
ring nenber. Exa s of "aryl" are int i a phenyl,
bi phenyl , ﬁapht yl 4Ad anthracenyl,N al i ndanyl ,

i ndenyl oL

N O—
compound 21:
J
O, XX 0
\ /
N N
O O ™
Y O O
N
NN
O G e N
0 0O
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1, 2,3,4-tetrahydronaphthyl. The term "heteroaryl"”
refers to a 5-, 6- or 7-nenbered cyclic aromatic

w0 a@Bo2893mhi ch conprises at | east 1, where appPOPEPZNT059310
also 2, 3, 4 or 5 heteroatons, preferably nitrogen,
oxygen and/or sul fur, where the heteroatons are
identical or different. The num ber of nitrogen atorrB
is preferably 0, 1, 2, or 3, and that of the ox
an éiﬁ’l”fR?P”@Fi bRsdiparazeie EpAHeRIAE RYJ disgrazqle d?H@"t"é? ,J,I,Iustrated
h&Rinepeddritchily Bl %Boxl'é%hﬁglﬁé |§}bs(tv¢)r@1d cnffc%hm rddi@iIstaRd explicitly,
matic cycle is par bi - EnyCIC sat ur at ed,

8%rip fthe Tojfowing Eafbiret psdRa POy "€ BIRSCEMINEIEIN- as

wer e the aromatic cycle is fused to an "aryl"

"cycloal kyl ", "heteroaryl" or "heterocyclyl" group as
defi ned hereln via any desired and possi
menBErieEs mlgatﬁgtf%rregg{%ypthrhg,tg%pbovgmmpngg%pf&gg Jnvention al-

vag, CaleSs FritalkRl dthévaesd i it @eteribidhCoriife tHellaimEX@vR! tes following
of "heteroaryl" i nclude pyrrolyl, thienyl, furyl,

M¥PBA9%1 yI, thiazolyl, isothi azol yl, oxazol yl,
OX e g o ydubstlltﬁl@&ﬁm@bb(é thaDMé@bﬂbyéonerrhdlbél)drgroup has one or

rimdiny n qui n
Prbist Shcsbibns PR ey 2 S Pl oh LB u¥ts gl a setection of
wrrdud @abﬁyuent@igtsb@buﬁéd iyd subshdiarelayé seleaaalmdéperydently of one
% oxa in gui hazo i din car bazo

R tbEc Bt Ras faal e Sinsriagiier SAEaTR: hatibs corre-

dendirey greup Bé/ho é\hﬂé}iiuenﬁﬁde td1at opBeHMY s%éﬂ}dted Tedeis that the
radi cal %pl n which the ar het er par radi ca

e ReB AN G OmaHPLT RUTe! GpeHRslt sy SUBHAOIE loylone af Dlore,fpstituents.

Eﬁé ]{férrmaéwstlﬂﬁw&ﬁuélzwviﬁs@&ﬁtdéﬁ%n hféﬁﬁ% et tH@Qﬁ)n’@@ﬂSéﬁdﬁg radical or
retrerr - r oups are en

erjols SRR SRS Sre PR, B RS SUOHR ISy | ot hy!

| ndbRPTL el dceRyp aanamets ofih ey SERi SSurated, par-

fldtyiund@iuextéd vl urisatunated Bydrdcdrboir RelM LS 1 812l dar®Intitbms, which

may be straight-chain or branched and may contain one or more double bonds and/or
one or more triple bonds. The term “alkyl” preferably stands for alkyl chains of 1 to 8,
particularly preferably 1 to 6, carbon atoms. Examples of suitable alkyl radicals are
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl. sec-butyl, tert-butyl, n-pentyl, iso-
pentyl, neo-pentyl, tert-pentyl, 2- or 3-methyl-pentyl, n-hexyl, 2-hexyl, isohexyl, n-
heptyl, n-octyl, n-nonyl, n-decyl, n-undecyl, n-dodecyl, n-tetradecyl, n-hexadecyl, n-
octadecyl, n-icosanyl, n-docosanyl, ethylenyl (vinyl), propenyl (-CH,CH=CH,; -CH=CH-
CHs, -C(=CH,)-CHj3), butenyl, pentenyl, hexenyl, heptenyl, octenyl, octadienyl, octade-
cenyl, octadec-9-enyl, icosenyl, icos-11-enyl, (Z)-icos-11-enyl, docosnyl, docos-13-
enyl, (Z)-docos-13-enyl, ethynyl, propynyl (-CH,-C=CH, -C=C-CHs), 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,
bicyclic alkyl and tricyclic alkyl, and containing a total of 3 to 20 carbon atoms forming
the rings, preferably 3 to 10, most preferably (Cs-Cs)-cycloalkyl. Examples of suitable
cycloalkyl radicals are cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,
cyclooctyl, cyclodecyl, cyclohexenyl, cyclopentenyl, cyclooctadienyl.
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The term "heterocyclyl" refers to a nono- or
pol ycyclic systemof 3 to 20, preferably 5 or 6 to 14

WO 2009/02896418 conpri sing carbon atons and 1, 2, BCT/AP2007/059310

5 heteroatons, inparticular nitrogen, oxygen and/or

sul fur, which are identical oy, different. The cyclic

system may be saturat ed nmono-' or pol yunsaturated but
not be aromatic. In the case of a cyclic sxstem

coﬁéieéemh@yelpa'gv' qlghgelersis a radiga! indigh the syeieg/upgroup is linked

{iH AN gBp! Vfdre %@QkWaﬁ@ C9Q6£lﬁ\ﬂ'gﬁﬂjps$ﬁ9@the meanmgs defined
"het erocycl yl " radicals can 1 nked via any

he'sihe prequﬁglytae(megh@tcg)@&yy@ SFI;‘f -afykigdicalk ﬁﬁ%ﬂ?@'e?, )Vﬁ" @efere
bytioMeSimERG, BRIHREM e, '@cl@@éﬁtyl%ylacﬁlche%nerthyI

pol ycyclic saturated, partially unsaturated and/or

ar ofeliben St I@‘I’@rs W&ﬂbrrﬂﬁc‘h?&b@arbb@s &0 ﬂQ\Yﬁ? 8 td $4, preferably 5
fused to an cycl oal ky et er oar

ton kst GRBCY FIMS- Té‘?d‘ifﬁ‘ &Y RIP9 W@Udﬁ%ﬁﬁt?m%lnawémt@e%?méw cycle

@%rﬂlﬂ%ﬂdﬁﬂr%ohﬁcﬁglc@ﬁmﬁ@téd C}farl‘iehl? uRSALBFRsY Sl/or eﬁléimaﬁ’d system,
| es of "heteroc " include pyrrolidi

?Ll'ﬁh ‘?r8|th<%jﬁr,9matlc§y %ﬁfHF‘?ﬂﬂio anp?E)’eré’ZP'ﬁ?'W' %/eteroaryl or “het-

veRIEHRED AY Ueflrﬁé@ﬁr&ﬁfvléjérf%esw@déﬁd BB rln? member of the aryl
tetra%rofur i mdazolidin thiazolidin

S Tariels ST PRy I8 Ay TR RRSpHERg! -2 are

i )ls ﬁyrmrbnbhenxlhﬁagsrﬂwnanbehmrrazfeml Mutadlétylhdar’f)ﬂ?fnﬁﬂe‘hyl or
radicals in the heterocyclyl group is |linked via

éﬁ R8N er e the al kyl and hetercyclyl groups

the ani n efined herein. Preferred
het Cter(gn J]e te(r@?rgb %ersatp@yﬁ @a%?dge@[)eqaggy@lgra&gmatlc radical which
(ﬁh&ée%lalt fe@By1, wheréiémﬁrﬁyﬂleft@@héb 2, 8Mlor 5 heteroatoms preferably nitro-
"aryl - al %]sulfon "refer to radicals in

%?%ﬂxyg%{} d/grsullyry Whaliadpe hgtesrpions arg 'Hﬁréttﬁl’a{/?ré"féere@OT@e num-

lémmnrdgeﬁraﬁmwe préfidbly @ryb, @l afd Hat af ﬂﬁﬁ'ox%éﬂ@ﬁi sulfur atoms
nmeani ngs, defi n her ej n,

hav d
BT A B SN PPl A giso MeRGes SFsimAi Waehine aro-
Haaé @gﬂmusqiaﬂref addi- orfmly@g@a samabﬁtmll hi;ahra)ted SidérSaromatic

%)?Slf%?%uc @?&\%r% e(aéﬁr%ﬁéwls?@%%ﬁk :ah)e/arg/g cyclfoalkyl h(e't:eroaryl

or “heterocyclyl” group as defined herein via any desired and possible ring member of
the heteroaryl radical. Such “heteroaryl” radicals can be linked via any ring member.
Examples of “heteroaryl” include pyrrolyl, thienyl, furyl, imidazolyl, thiazolyl, isothiazolyl,
oxazolyl, oxadiazolyl, isoxazolyl, pyrazolyl, pyridinyl, pyrimidinyl, pyrazinyl, indolyl, qui-
nolinyl, isoquinolinyl, imidazolyl, triazolyl, tetrazolyl, pyridazinyl, phthalazinyl, indazolyl,
indolizinyl, quinoxalinyl, quinazolinyl, pteridinyl, carbazolyl, phenazinyl, phenoxazinyl,
phenothiazinyl, acridinyl.

The terms “aryl-alkyl” and “heteroaryl-alkyl” refer to radicals in which the aryl or
heteroaryl radical is linked via an alkyl group, where the alkyl, aryl and heteroaryl
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 1H-indole-3-yl-methyl or 2-(1H-
indole-3-yl)-ethyl.

The term “heterocyclyl” 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
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chloro), or iodine (I, iodo) atons. The designations
"di hal ogen", "trihal ogen” and "perhal ogen" refer

w0 e@pmetByrely to two, three and four substit ueP€BEP2007/059310

where each substituent can be sel ected i ndependently
fromthe group consi Stl ng of ﬁé uorine, chlorine,
brom ne and i odi ne. "Hal ogen"“preferably means a

fluorine, chlorine or brom ne atom The t
p@ﬁ?‘ﬂ%rrfwog%f’@f%”ta@df%éwﬁﬁi whighy aWdF’%’I‘{'Cahorﬂ'fk%FP”t The cyclic

%@%é&)ﬂe sdtrbfeal Jf%hof’ér‘b\blyuné’étb!ﬂatechﬁlt%%o‘f be aromatlc In the

yl -al kyl, heteroary et erocycl yl
ﬁ%%eeqf@ccyemysgﬂnmnsgﬁnaa ,9f aée%tﬁ WR HNQS %easm%:(r@ybedw%ﬁ?por spiro-
@h&h@rvﬁiéeccﬂnlédftbd §0€,¢ﬂ| ﬁ&bﬁb?@lylcydﬁlﬁlé%n ¥ llkkd vRrafly ring mem-

het er oary é eroaryl -al kyl , heterocyclyl
befel fBe ter’i@t b?‘@t%%‘?'y'l a PR’}H'UdﬁﬁéM%mﬁﬂé’hFH@%ﬁmﬁwe is’part of a

s.ebr m% ﬁb’ SdtivatdaX eambﬁﬁu r%"afhrat@é %d@Ha.%man@(s@teﬁHsuch as where
)-i sopropyl and O -tBu (tBu =

2CH3,
ﬁ%i?t@ﬂt%rocﬁi?e'stf serhto @ar Hyky PYC'Q%'fyér éﬂett%o%(bhoé é]eéerPWC'y' group as
wérinel h%ﬂalﬁk/l'é)dny o@?{l@écpéﬂ&p/dsslbWﬂlﬁbaﬁnléMbelaéfHNé het@FdéB/eyl radical.

het er oar het er.oaryl| - al kyl , heterocyc] yl
B FAITEIPS AL TBIRSy el InGHARyI TGRS, TPy el BiRe NV, pISrazinyl

kdfdezig) %@plp@h&ﬁ)ﬂ é)&@la%bm{ltetra%y&bﬂﬁ*lleHldazolldmyI thiazolidinyl,
}%I oal ky |- "al k er oar

kyl
?BYCHQIPXIP”%I r[agqpholmé({ é‘?tE?éVGWOWO%%Y 'o?'%ydmpyrgny'

het_er oc al k rou have the neani ngs def
her'&e er‘/wg;ﬁ, Bl elets 8 resica’s dhaM Sty @tﬁrﬁéwxr' Groupis
Trh@dtv%r éﬁ aIRWg@&)py Wﬁéieethe al§f Q’foﬁhét@rcf/@lﬂlg‘i@]@ Halle Y ®Banings

, | oal al k

AarersErr. "Fyrsﬁemed é‘m(g}?teycﬁ%'we(l‘%&‘%lﬁ WiragFdShet er ocycl yl

ang O) erI?'rSS: al OC -8l ﬁéjlfgﬁbggﬁd gﬂ]lag&rsi&pnyl ref%r to radicals in
chﬁ%héQﬂleaéHFVdr aryﬂfaWyl grb@bﬁ Imikéd Via LS s—adrip, . where the alkyl, aryl

AR Bvbaloppunsinaye Y GepueaRineH S A EAgeIasers Msiyisuliony

amghéhwgﬁxml es are acetyl, CI:(O) phenyl and the
li ke. The term "car bonate" refers to radicals in which

an Taekyim “reysjenal: ﬂfadbgerﬁadbmabk%bbgbkybbstla{eﬁ Hal-) refers to one,
er oc

\g(ﬁér/%:ﬂ%%ﬁ%){@reoéﬂﬂr%ﬂyg* Wrmaf J@o}/o bro ne Brebtromo yﬁlo}/ne (Cl,

chloro), or iodine (I, iodo) atoms. The designations “dihalogen”, “trihalogen” and “perha-
logen” refer respectively to two, three and four substituents, where each substituent
can be selected independently from the group consisting of fluorine, chlorine, bromine

and iodine. “Halogen” preferably means a fluorine, chlorine or bromine atom.

The term “carbonyl” refers to radicals in which an alkyl, cycloalkyl, cyloalkyl-alkyl,
aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, heterocyclyl and/or heterocyclyl-alkyl group
is linked via a =C(Q)- group, where the alkyl, cycloalkyl, cyloalkyl-alkyl, aryl, heteroaryl,
aryl-alkyl, heteroaryl-alkyl, heterocyclyl and/or heterocyclyl-alkyl groups have the
meanings defined herein. Examples are —C(O)—CHs;, —C(O)-CH,CHs;, —C(O)—isopropyl
and —C(O)—tBu (tBu = tert. Butyl).

The term “carboxyl” refers to radicals in which an alkyl, cycloalkyl, cyloalkyl-alkyl,
aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, heterocyclyl and/or heterocyclyl-alkyl group
is linked via a —C(O)O- group, where the alkyl, cycloalkyl, cyloalkyl-alkyl, aryl, het-
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is linked via a -0OC(O O group, where the al kyl,
cycl oal kyl, cyl oal kyl -al kyl, aryl, het eroaryl,

wa@eaBAO298y 1 , het eroaryl -al kyl, heterocyclyl anedDEP2007/059310

het er ocycl yl - al kyl groups have the neani ngs defined
her ei n. Exan'pl es are -OC(O)Oéaﬁ 3 and -OC( O O phenyl .
The term "car banat e" refers to radlcals i n which an
al kyl , cycl oal kyl, cyl oal kyl -al ky het er oary

SWFYJ aﬁ%;ﬂ'kyl W@feé?ﬁﬁlr"’}“m &WPCY‘?%P@Q/ SE%PVPYCAX‘{@”@P QVOUIOS have
hRtrRé s odhingd Ké’ﬂemg EQ8MpIeS ald D@@O\LC% and Og(&ANBheny!.

group, a -NH((O O group, a - R- group or a -

NRG(H)tEm Dafdtixyle¥ReEfehs 13 rtaélcalg qiewmaﬁl @ﬁtaik\m %?él@élﬁﬁd:yloalkyl-

fromthe group consjstin é/ ¥]

el &l P?%r%ﬁrwy@ryl -3k hetgr@ﬁ@/} algylylp teggcyﬁylgngggr eterocyclyl-alkyl
E@bsr.@mb vid é@édac @ﬁtgeéwwvh@wihe &t @gagémlydwcﬁ|&yyla|ky| aryl,
B?tﬁ&@w' aré'rﬁ”m‘) hqterwwf a'hx)de%%ypml ﬁad/OW%t%%vﬂy)ra'ky' groups

B¥RNAe nddfiHgs GEARSY h&rtinf Bydhhpbs aredtefye 1@ dhehyl and the like.
cycl oal kyl , cycloalkyl al kyl, aryl, heteroaryl,

ar yrlheabrkryioarthﬁntaw ee’fénél to aédwdls inherien @@mylybycloalkyl cyloalkyl-alkyl,
rocC

cl
e SRl L eyl B el I g ot it oroup
Eh.akédamm @@(moar@rm amefb th@%llk@“@ cIéeﬂl(yI LdyR aPyI-8IRA CarPl, het-

ool g ol gl G eried BadaEtiemerayalkyl groups have

Matrigalings Reiasd hérddh. EkaPplet AreNYCID)T-OH, &AM -©G(D0Bpheny!.
al pha-am no acids, such as for instance sel enocystein,

p)/nml t%ﬁrh rerbaphdte Ueldrag raaif:alstnlnwnieh QIR 51641k, cyloalkyl-alkyl,
L/ - met

%‘(hﬁﬁ qg X9I§{| alkgr@qtér/oag/ ﬁ@‘}dﬁ b tygr%c;grlzl}q@nd/or heterocyclyl-alkyl group

@ -liRédYik il - C@)NP-yrsl & INHAD) OL grdup aefdn(bbrym @ﬁbup|dﬂ a-
[ nnectlo ! |rea
hBkkolior axpb; %ﬁfra'ae@& fesradely slr et et Fud Caiung o
c;drwl gyaeak@a@ka-awearyleh@tb o@drprmyladrkynmeaé‘rbairyl alkyl,l heterocy-
ue t he pr invention also .

'élf b?tgrc{%clél Eflkyljc p’ﬁ %gmé;%o ac:'|sl alty dé?’g(ll ﬁﬂ@xyl, amino,
imino, hydroxylamino, hydrazmyl cyano, alkyl-cyano, sulfhydryl”, where the alkyl,
cycloalkyl, cycloalkyl-alkyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, heterocyclyl,
heterocyclyl-alkyl, alkoxyl, hydrazinyl and/or alkyl-cyano groups have the meanings
defined herein.

The term “alpha-amino acid residue” for the purpose of the present invention refers
to all known 20 proteinogenic alpha-amino acids as well as to naturally occurring (i.e. in
any biological systems) alpha-amino acids, such as for instance selenocystein, pyrro-
lysine, citrulline, ornithine, homocysteine, N-methylariginine, N-acetyllysine, gamma-
carboxyglutamate, 5-hydroxylysine, 3-methylhistidine and/or N,N,N,-trimethyllysine. In
this connection “residue” refers to the entire amino acid moiety including alpha-carbon
atom attached side chain and backbone. The term “alpha-amino acid 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 naturally (i.e. in any biological systems). Exam-
ples are norleucine, cyclohexylglycine, 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, trityl, acetyl and/or
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prot ei nogenic nor are known to occur naturally (i.e
i n any biological systens). Exam ples are norl eucine,

waey@Boks3y| gl yci ne, 2-napht hyl al ani ne, subst i t BEEFEP2007/059310

al pha-am no ac ids (e.g. halogen substituted Tyr or

Phe) as well as protected al -anm no acid side

chai ns, where a prot ection group such as Fnoc, Boc,
A oe, trit acetyl and/orbenzyl is di rectl

a%rtzzal:'ﬁ @Hreﬁste/aaﬁaééed/@aateﬂd% adinaianalizatignis.q amino, Bty andor

EarBE QXX sRNEY. Y thEAoRAKMiohe Fsfiu®) refdrd td theSenfiRIIRRb BRI moiety
residue" refers to the entire amno acid noiety

inclingiaRyaa35pRIL @SW%WCBQ%W%P?%{E RBE Pacipenehai n and
backbone. Accordi ngl the term "beta-am no ac

r e ARG, NG IREM RRBEEUNQLACY Frsidyieetos the PRt 3 dhe present in-

(&ftioh Fefers talall kkoRMBe RN ALIAS tHk 'aﬂssndt%telﬂbger{@hor are known
Frotel nogeni ¢ nor are known to occur . natural

o R G e S SEIGIS]) SYSHAMB b SRR o reSIdUE” refers to

tHeQtiEEIEMinb &CRI oib§ ihdI8difgbéta &afstn o GitelcHEY $d¢/chain and back-
i ncl udi ng bet a-carbon atom attached side chain and

B bone. The term,,al koxyl" refers to radicals in

\’Nf“ h|t%pm ,,agpwl Qfep(rﬁto’ragl’c%ét( érvgqéqri,iaﬁx,gllkgla,l ,,lc(:g;clgélllgy‘!,",,c’:ycloalkyl-

alk ,,,Qrfyﬂ, ,,aWI aﬂdyky,!heteroar!?lt‘%t,,ﬁét@ﬂ))é@)}l)él ‘amdiedeyclyl” and/or heterocy-

yloqiky?rocé h@ke%%.a@ ryggﬁﬂm @gpégﬁv@%-?%ﬁ ,cycloalkyl’,

,,oyﬁmtglksaadmvyl - aykyl ar¥l alky®! yﬂeteroaryagr )Met@rﬁgl%{d alkyl”, ,,lhetlerocyclyl and
et er eror ., Neterocycly
,‘,m&erg(,:wqg(? é%%‘cb%‘fey'iheénq@‘f” \Fj@f'%‘i}%h?fﬁﬁm ngs as defined
herein. The ter

e AT S Ch QAR FETak e chieai ingrhigtygne or
ﬂkkankyl @rmeresp@ﬁupaqtaru ﬂihk(ed A4 @ nlittodyed citom avtter8itHd ZIRE Group has

r@?%'n&eﬁ\’?ﬁg Egal : ugﬂl}? %@w a?ﬁ(?%neﬁal{}?ﬁl?tgﬂﬁwgloaq{@ Isopro-

pRenylapmitet hyl am no. The term"hydrazinyl" refers to a
C=N-NH, NH N=C-, C=N-NR- and/or NRN= C- group,
wherhei terniR’ Hyaraizmg}e peBaantd G=Ig-aN o€ INt-NLENA-INe-NR-0aHl/or NR—

ﬁgaglg%dp?g/hereld Rallsl |}|%!a|bendently selected from the group consisting of ,alkyl,
cycloalkyl, cycloalkyl-alkyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, heterocyclyl,
heterocyclyl-alkyl, halogen, —F, —CI, —Br, —I, —N3, —-NO,, hydroxyl, alkoxyl, amino, imino,
hydroxylamino, hydrazinyl, cyano, alkyl-cyano, sulfhydryl”, where the alkyl, cycloalkyl,
cycloalkyl-alkyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, heterocyclyl, heterocyclyl-
alkyl, alkoxyl, hydrazinyl and/or alkyl-cyano groups have the meanings defined herein.

The term ,alkyl-cyano® refers to radicals in which an alkyl group is linked via a
cyano group, where the alkyl group has the meaning defined herein. Examples are
methylcyano und n-propylcyano.

The term ,disulfidalkyl* refers to radicals in which an an alkyl group is linked via a —
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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cycl oal kyl, cycl oal kyl -al kyl, aryl, heteroaryl,
aryl -al kyl, heteroaryl -al kyl, heterocyclyl,

whedosoesoyel yl - al kyl, hal ogen, -F, -d, -Br, -IPCFERDN7/059310

-NO 2, hydroxyl, al koxyl, am no, im no, hydroxylanino,

hydrazi nyl, cyano, alkyl - cyang, sul fhydryl ", where the

aIkyI cycl oal kyl , cycl oal kyl=al kyl , aryI het er oaryl ,
I-alk I, heteroaryl al kyl heterocycl

hetpé'rsé%f%'ﬁ?'InSTW the %WF’S OEVGﬁ%”H% ar&er’PEﬁmp'ated either in a

Al -of Y\ Re BF Qb%'iam@}(fplﬁr@%rﬁﬁa'ﬁb'&%m@@ﬁdsr@%@&re@eﬁt |nvent|on
The term, ,al kyl -cyano" refers to radicals in whi

gqlrkmvega}sgwqtgc PeniKE @t aMaofdhe garken giwtRinCiipiag any H@e °f the sub-
Shtkant rﬂdl@é@ d@%e&ﬁ&tl?ﬁ%‘%d&né@ﬁﬂ A8 shvBRticH dhn &SI Sorm of

are met hyl cyano und opyl cyano. The term
themrgqﬂnpqtgsaprp(me for,rrépfethg thE? ?WF'%’HP@ and/arliaskeraemes or in the

RIriRYOF nBXtOeR of thelsk Bk &Stioieds nd/oSdiSste BlofiéRs. TWRRHiRtuFdEmay have
aI kyl group has the neani ng defined herein. The term

M‘WPQ §@J¥'f‘9 gafioof fhe elpreoisgmesmiAl dese; diffaxantsierapchemical forms

ahckwlxt&é@ldﬂa Withih tHEKRGpY bfthd predehtihvaitem Wwhere the
al kyl group has the neaning defined herein. All

st emee] foPERINFI® thé BEmBSUINR WA EHE iRentibe whithiei2lk @Re AF More centers
conten‘gl ated, either Iin a mxture or in pure

ohghirality and MNIEhASERN 30RRPMEIRE OF BREIBSIRIR W'H@r%ﬁ‘@é‘&ﬂfrw'on

htréu%wtméiﬁod?sﬂ{hom\&rééwmﬂiefrl opti€a PURT iBombrsay. Qaniidigers or di-
carbon atons includin tg one of the substituent

RegieCRIeEs- TBsssRaHen P ’iﬁ‘ﬁ%‘d"r?&so 8t ipWRNtioR Gap {gkeplacg Py col-

amh%bparan@m@n Emramooﬁoﬁdnﬁalrpwaa@sem;ﬁecrysm|Tzam>nffﬂm1aﬁfopt.onauy
ure enanti oners and di aster eoners or

)bectpﬁa )gpllye@sprd\flthtqeg% ag ,qgmqllb ﬁ@qvg aé:qugorot?ase or%o;r/] derivatiza-

ﬁérﬁ@ﬁl@é@@ﬁﬁfaﬁy adtve rehgdniE6sh A8 Yorlau® A’o%n}zin dpsdalifective alcohol,
m xing ratio of the stereqisoners. t hese different

§@%?l&§€ﬁ%‘?ﬂt@£\m'r@8ﬁ’rﬂr@f HEEHF3t ures are within the scope

of he resent invention s, for exanple
ool S OMRR L ey R GGG oeriggent in the form

ﬂﬁﬁlb@‘dd&bldk&dnldtlé/orﬂélﬁ Weh G  PGBUE- &SZ-TsefRASERIxRITes of
I as

tereomer m xtures can be fraction
these double [)ond isomers.

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

ers.

It is likewise possible for the compounds of the invention to be in the form of any
desired prodrugs such as, for example, esters, carbonates, carbamates, ureas, amides
or phosphates, in which cases the actually biologically active form is released only
through metabolism. Any compound that can be converted in vivo to provide the bioac-
tive agent (i.e. a compound of the invention) is a prodrug within the scope and spirit of

the invention.

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

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

(ii) Design of Prodrugs (editor: Bundgaard H, Elsevier 1985); and
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ated by nethods known per se into their optical pure
i soners, i.e. enantioners or d i astereoners. The

waepanzgon of the conpounds of the invention PEIEPERE059310

pl ace by co | um separation on chiral or nonchiral
phases or by recrystallizat i_\c/)#[from an optionally
optically active solvent or h use of an optically
active_acid or base or by derivatization with an

optliibAlTieyibaek pl/lerugd it anglieey etppment (KreqeggardLargpn P and Bund-

opt i cghdrd HAGHS.VEnGHEOHOl13 AN $aRseIULHdeRlid PIBIBhERN 991).
of the radical. For the avoi dance of doubt, conpounds

of ddierdiéréncds £8 m@:@g)obﬁe@h@l%ﬂ%y ieforbh. f or m of al I
possi bl e doubl e bond i soners, such as pure" E-

Z- i'5ig fgher spow that ehesnigdl SPH@@%C%&E%P%”‘{?&%Q in @SHP@P'% into metabo-

H@@K/\/ﬁlcﬂqﬁ@ \blhé?e EBR)pﬂQt@DlQéW@@ efidit thBRlekiratEhblogidalEécban some
in the form of e tautoners is |likew se possible

P'B%U"islt%‘c%ﬁiﬁ%ﬁdgorSﬁor?r}Pé’”P‘?ﬂ/@HPl on to be in the form

of A&ﬂ)bu(ﬂ@@béll@%cw&éﬁnh%nalﬂﬁél WS, coﬁ@érte@qﬁWb%y reshiedi8m from
car bonat es, carbamates, ureas, am des or &Q@n hat es,

ARY GHTRANNGLE e inyRNtigR S & MeYAbsiils it e sgo PG the inven-
tisn.rel eased only through nmetabolism Any conpound that

can be converted in vivo to provide the bioactive

agent (i.e. a conpound of the invention) is a prodrug
within the scope and spirit of the invention. Various

f orme dcemppuAGE tfdRe Aiventive dankmcnw Hame bisaffi@rehtlwa@bu@g@up such as,
escribed for instance in: ﬁ Practice

GrINRS) 2 BHRAYs PRSP NPRR AR THR "B'Ee e Contﬁ{é?&"é'ﬂ‘ igorganic and
é«g@d@mctdsmﬁtesaltslg%)oha(madeuMy @Bcapialdfs ealfsugshe( aﬂmsdmrnds of the

SRR e AR BB s SO g
Buneig agiddphosphoric acid, methanesulfonic acid, p-toluenesulfonic acid, carbonic
acid, formic acid, acetic acid, sulfoacetic acid, trifluoroacetic acid, oxalic acid, malonic
acid, maleic acid, succinic acid, tartaric acid, racemic acid, malic acid, embonic acid,
mandelic acid, fumaric acid, lactic acid, citric acid, taurocholic acid, glutaric 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, glutarate, stearate, aspartates and glu-
tamates. The stoichiometry of the salts formed from the compounds of the invention

may moreover be an integral 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 bases into their physiologically tolerated salts.
Examples of suitable inorganic bases are ammonium, sodium hydroxide, potassium
hydroxide, calcium hydroxide, and of organic bases are ethanolamine, diethanolamine,
triethanolamine, ethylenediamine, t-butylamine, t-octylamine, dehydroabietylamine,
cyclohexylamine, dibenzylethylene-diamine and lysine. The stoichiometry of the salts
formed from the compounds of the invention can moreover be an integral or non-

integral multiple of one.
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H, eds., Chapter 5: 113 - 19 1, Harwood Academ c
Publ i shers 1991 ) . Said references are incorporated

whesosiozsdBy reference. It is further known thatPChEPi00zd59310

substances are converted in the body into netabolites
whi ch may where appropriate Izyemnse elicit the
desired biological effect - I sone circunstances even
in nore pronounced form Any biologically active

cord kit RPSSIR faf HiR/aBRANINAR o ihg dnveyptieretodisonitagior P @iviheir

361Yate HR® U Pa@Eula) ﬂ%/drﬁté@WPHl&f‘cdnso@otﬂEihé@ RJr iek&mplettly Rystalliza-
the scope and spiri he inven tion. The conpounds

Ben e & selvent ?UFP"?: aAueque SOREgN-HEG &NUeRE PPEsIRIA9rpne, two, three

BRSO LIRS B SbIgdte 3 wale moRcAERItE cobirk Wilthe c&ﬂﬁ&ﬂﬂj@ro‘! the
or tertiary amne, be converted with inorganic and

Bvgatieondo QB’P&'V?F?(S@”gélyfj%ateSThe phar maceutical ly
acceptabl e salts of the conmpounds of the invention

or dFBKABNY bR LR RJRORT 5918 shiexist FHEBFepHpiger states

AficA ard Rrfect®idd pofldrpHit form8iod mdahieaidMer The dridlis modifications
nmet hanesul foni ¢ acid, p-toluenesulfonjic acid, carbonic

alc3 eolymeiphicSukgiagce Bl%tdiff?r grsatly nsthey Baysiad progertigs- The com-

bourids P fHRARRINEN 38h ExistaX FhiicusasolyimorpRik P6this, asd é’ertaln modifica-
mal ei ¢ acid, succinic acid, tartaric acid, rac

ngdﬂawor@vawedmemlﬁ Alldhese Pohnrien éor%PélthefWUEds of

el ifventian hicCtodeirlgarBied bé Beldhdiflg td MENiM@Radr.c aci d,
glutaric acid, stearic acid, glutamc acid or aspartic

acid. The salts whi ch are forrred are, inter alia,
hydr ochl ori des, chl orided, hydrobrom des, brom des,

I odihdedmpduhdsiaie inbowPat e8vari@jdbasg shhizeraiesby a strong bio-
car bon bi car t%onat es

lSEHLAES. Wi roset e SRofEPRI i Btes, B R gsent invention, they
Rl patieSo pAvd @rﬁb@ﬁuga@@&@ddﬁt@b@&ncr@@é@drm@*@nt pméra;yeisurthermore
FRhals e BRASLRLET pa ATRIBLES ohSEhel 25 Shdh 35y a ngher
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 cell-binding
molecule that directs the conjugate to such receptor-expressing (tumor) tissues. More-
over, the specific targeting advantageously results in high local 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 linker, preferably a linker anhydride, to
yield a mono- and/or bisfunctionalized disorazole-linker moiety,
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The stoichionetry of the salts fornmed fromthe
conpounds of the invention may noreover be an integral

woroonoesdBnt egral nultiple of one. The conpoundBCDEP100E059310

invention can, if they contain a sufficiently acidic
group such as, for exanple, t car boxy, sulfonic
acid, phosphoric acid or a phenollc group, be
converted with i ngrgani ¢ and organi c bases into their
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l nr@”bqn@hagﬁ@ew:éﬁ@ijlnm%naﬁb dfmﬁ@alé@*az@léfcﬁﬂﬂgi\:b%foarlnula
multiple of gne_ It is |ikew se possi or, the
ool br AmBP HAMISHOTS RO R rE! T TG feackier poucts
sol vagm;s.a@groduatspartl cul ar, hydrat es which can be

obt ai ned for exanple by crystal liza tion froma

sol vent or from aqueous solution. It is noreover
possi ble for one, twd, three or any nunber of solvate

OL wares cdimbmb@‘ﬁtﬁeanmiﬁblh Ben v tagm:]rhﬂe@G P eativds nedmmalian
t he. i nvent to g sol vates an drates. It i

b, R guRealor St SR o Rt ol St angior
bathd;iﬂfyfsbldgmal osrdftfonst at es which are referred to as

pol ynmor phic fornms or nodifications. The various

nodi f Feathe pogoeé oathp @irgsent mhémos]ublsmanmeahanyp@thés‘ @ne regarded
5 BEhaphbutect BrerRBi e SRboRiAGla 6 Seiepif R8l BRAESUF consisting
bbhmangalmﬂnmbtaalmalmdttrbl mtsioaﬁ,qoet?ycowpslmpteﬁgb@at horse, pony,

t ast abl e ol ic for 0 e .
TR 51 et rartit Fa 00 Blinke gt PaRlendt movse. More

befaalgy gich ondniraals Rvehiimhan.

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.

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 prophylaxis of ,acute leukemia, adenocarcinoma, basalioma, 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, Ewing-Sarcoma, gastrinoma,
glioblastoma, glioma, gynaecological tumors, head and/or neck cancer, hepatoblas-
toma, hepatoma, hyperplasia, hyperproliferative diseases, intraocular melanoma, Ka-
posi-Sarcoma, laryngeal carcinoma, larynx cancer, leimoyoma, leukemia, liver tumor,

lung cancer, non-small cell lung cancer, lymphoma, malign tumors, mamma carcinoma,
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The conpounds of the invention are advantageously
characterized by a strong bio logical action. Wth

WO e@aneBdsp t he di sorazol e conjugates of the prBSERP2007/059310

i nvention, they are superior to prior art conjugates
due to an increased inherent :g,)otency Furthernore, in
particular the bis- substituted Cl-Bl -A-B2-C2

conj 'o%at es surprisingly display a higher specificity
HASEQSTR tTORIRRANTE, MHEHRK E‘YP@F@aﬁ%erPb'?ﬂ@m@y'ﬂ?Hrgt?('?‘%toma neu-
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i nvention, specific targeting of (tumor) tissues of
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directs the conjugate to such receptor-expressing
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the conjugates in situ (at the tunor site) |eading to
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may translate into dose reductions of a potential drug
adninistered inthe clinic as well as |less or no

medi ci.n adverse effects not her

ect,
obj'B&ur er@ﬁ@%ﬂ@% QRiecy W@%Preéﬁ”tﬁ%‘éenﬂ%%g %‘?%%%Prﬁ&%ﬂ solved
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ention, referred embodi nent
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u@mglsgestaﬁceprow ded conprising the steps: a) reacting
a di sorazole conmpound with a linker, preferably a

| i nker anhydride, to yield a nono- and/or
bi sfunctional i zed di sorazol e-1i nker noiety, b)
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In a further aspect, the object of the present invention has been surprisingly solved
by providing the compounds of the invention for the manufacture of a medicament,
wherein the medicament is administered before and/or during and/or after radiation
therapy treatment and/or surgery.

In the course of the present invention, the compounds of the invention can thereby
be administered as illustrated as single substances or in combination with all known

pharmacologically active substances in the course of a combination therapy.

In a preferred embodiment, the compounds of the invention are provided for above
illustrated uses, wherein the additional pharmacologically active substance is selected
from the group consisting of: “DNA topoisomerase | and/or Il inhibitors, DNA intercala-
tors, alkylating agents, microtubule destabilisators, hormon- and/or growth-factor-
receptor-agonists and/or -antagonists, inhibitors of signal transduction, antibodies
against growth factors and their receptors, kinase inhibitors, anti-metabolites”.
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of formula (1) C1- B1- A- B2 - C2 and/or formula
(lIv) C1- B1- A d) optionally, separation

w@ paosiotgosat i on) of the disorazol e conjugate of PEDEP20Z059310

(1) C1-B1- A-B2- C2andlor formula (IV) C1 -
B1- Afromreaction educts gnd side products. The
conmpounds of the invention ca be administered to
vari ous nmanmal i an speci es, |nclud|n human, for the

t r eaarRspferred emb@ﬂm;qn&xthg cgmpgtpﬂp@, |tlgﬁgqnggrptlogr?d¢ @rovided for above

MastRAsd s O @ i theCaltticna PHfarmBEesio iRy PAHLPE 8o RAndeh selected
Eresent i nvention, all mammalian species are regarded

aMp Hien greupmsengising of: ef4ligHNYCin s@cf?”ﬁﬁ?ﬁ*ﬂtpg"rﬁ'ﬂ@ asparaginase,
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animals, cattle, |ivestock, pets, cow, sheep

dermvustingbreiorambel, C@eﬁk@ycolaﬁpﬁw cyﬁpphosmame rca@bawn dactino-

ﬁ'@r&m %@Gnor%.bmead.ahgsmb@aweerdocreeetxel &3 RbiciVB8riamycin), DTIC
Fre erably, such mammal s are human. |In anot her aspect,

q@@ar@gf:lgbtepgpblplﬁee@gt@gogﬁt eibiiye Y hHdexymyladenine, ethinylestra-
gidfeDr dighdtiey MRlavRFhdphBEMLLE] ﬂ%x&ﬁﬁs@%ﬁéoqﬂﬁénﬂé igadncitabine,

i nvention for the nmanufacture of a nmedi canent. In
glRBYarlives pBercePih e oMy ielamiBe p fydepurean idEyRrogesterone

BasroNeERafMidN, IifosREide, SREMEGNEYird2E8VilifbtBSar, rLeasparagmase leuco-
conpounds  of the invention for the manufacture of

HiHiee AIRSROTGIRAMINAeMEAOAYRIBARSIRAE GBI MRACA%P!S %Ptate melpha-

lan2fdtifa, Infatk&rdxate, ﬁﬁl@ﬁ@@lﬁ@'rﬁlw’!@n rRitsxahtr HEN-HRRpBdhoacetyle-L-
turmrs bl adder cancer, bowel cancer, brain tunors

BERaSlE (RAMAr OxaliplgHR Hpaglitaxsly PeTAsiAlNe, CRFRTYRIN d%redmsolone pred-

RiBHIEd, n@%@érbaﬁlﬂéV'reﬁ]@klfeﬁa%ﬁémy&rﬁ?f ‘éérﬁaétlrﬁasfcﬁéfeﬁlﬁﬂ sstreptozocin, ta-
chroni ¢ | eukem a, colon cancer, colon carcinong,

BWKERe dapVa ARalere, @8?99@'9{91 {petosiesnRPORIRaIe; tiggyspine, thiotepa,

&)@bfe'caﬁnﬁbmeﬁlﬁ‘,ﬂ@ﬁabhhr%l FRIMES vinbREBRE 208 distih AN HMEsine, vinorelbin,
Ew 9 Sar conm, c]gastrl nonma,
2',2'-difluorodeoxycytidine, 5-fluorodeoxyuridine monophosphate, 5-azacytidine cladrib-

ine, 5-fluorodeoxyuridine, 5-fluorouracile (5-FU), 6-mercaptopurine”.

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

The compounds of the invention are converted into a form which can be adminis-
tered and are mixed where appropriate with pharmaceutically acceptable carriers or
diluents. Suitable excipients and carriers are described for example in Uliman’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 flir Phar-
mazie and angrenzende Gebiete”; Pharm. Ind. 2, 1961, 72 et seq.; Dr. H.P. Fiedler,
.Lexikon der Hilfsstoffe fliir Pharmazie, Kosmetik and angrenzende Gebiete*, Cantor
KG, Aulendorf in Wiirttemberg, 1971.

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

intramuscular injection of sterile aqueous or oily solutions, suspensions or emulsions,
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gl i obl astoma, glioma, gynaecol ogical tunors, head
and/ or neck cancer, hepatobl astom, hepat ona,

whysenptoasi a, hyperproliferative di seases, i ntPEDERL0AT/059310

mel anoma, Kaposi- Sarcomm, |aryngeal carcinona, |arynx
cancer, |einoyoma, |eukem a,_ J ver tunor, | ung cancer,
non-small cell |ung cancer, nphona nallgn t unors,

manma car ci nong, nedulloblastona nmel anoma, multiple
Ry Blegh® Of 'HWW%% stqn@)tm;nt%éw| o&@g@@glto;ﬁ% Administration as sus-

fARRGeRE O RIMUSBIES poé’§l§l8Qﬁ@Fé@é‘B’l‘oprﬁ%\t’@.rlMPFén%@%)?éompnse inert
pancreas tunor, prostate cancer E‘hOSta e carcinona

retarials. e&r E'ioﬁ%@fﬁdat?'% Raly eIy Nihelhallicaner suehagbfefdample,

EifddnBabbss. heBRagitd) a8MRidhatidiRlposSiBledBMBa&Mpbf means of vaginal
cancer, soft part sarcoma, solid tunors, spinali

ona
HRQSiRuisRE @Pm'rt'ﬁﬁt'% iR RASSIEOEPXaNeRG R MEANE Y figplragms or

gihanslitBRGAFautdiHEeYicet af rah &b rinBLABrhiRGr Yo 19 a8diddilly provided,
nervous system and/ or neni nges (WO 99/01764), urinary

taRREliqulay Ry merang 0 A Mo sUitaliey o thig pyrpese ﬁ%‘ﬂﬁ%ﬁ“'ta@ﬁé"ea”s

ainess fRfexhplePpeReY. | nvention has been surprisingly
sol ved by providing the conpounds of the invention for

t heopaHh ARt cﬁ‘1 &n téké@db@ﬁiﬂ'éﬁém?l\é“\eé@ldﬁomﬂﬁs tablet, capsule gel
medi canment further rises at | east one additio

al
EARsuIfa cRRled tabiqtyoraryialon Qi powdsh byt alpinthe frreda drinkable solu-

6N T8k cofpBusdy (ﬁ(ﬂﬁe ledtha dBhesehl aomm@ﬁrat@n Heasonimedd with
surpri si n%I y .sol ved b rovi di ga?atgde compounds of the

KRRMEHhRTBL gy tUsed &P ogtcalsto RECIPIERYEARA Calfiest B4ah as. for

blenpre durrarblc, tak, @W&H %dgé?@fsgéPEas’iﬂl@V é)(%m@!é" infEnadidhethylicellu-
after treatment with at | east one addi ti onal

it Aieh G51oEas 3ujfaa e ie 205Rs: HHGRSSIYT Sieafdlp  pslodextrins, aque-

88PeCionallidoLRMafters Rfiluéhts, dRES s, |eﬁw1§'ﬂelr§ﬂhd?@éntbe@r@servatlves
surprisingly sol ved béﬁ provi di ng t he conmpounds of

AR/ BIUOTIBIS Fo- CERRNIRRAIH - eHOEROENGS e FRBIAN Ca\ﬁf?é?%ti’ehd's'
biiecdRh FRABEHrtidSata iy NavbparacuIRel esripddrdhor during

and/ or after radiation
As already explained above, the compounds of the invention can also be combined

with other active pharmaceutical ingredients. It is possible for the purposes of the com-
bination therapy to administer the individual active ingredients simultaneously or sepa-
rately, in particular either by the same route (e.g. intravenously) 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. It is also possible to use a particular dos-
age regimen when this appears appropriate. It is also possible in this way to combine a
plurality of the novel compounds 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 pathophysiological condition, the mode of administration, the age,
gender, bodyweight and sensitivity of the subject to be treated. It is within the ability of
a skilled worker to determine a “pharmacologically effective amount” of a compound of
the invention and/or additional pharmacologically active substance. Administration can
take place in a single dose or a plurality of separate dosages.



10

15

20

25

30

t herapy treatnment and/or surgery. In the course of the
present invention, the conpounds of the invention can

w0 b@soksp3be adm nistered as illustrated as si nBCEEP2007/059310

substances or in conbination with all known

phar macol ogi cal ly active subg%gnces in the course of a
conbi nation therapy. In a preterred enbodi nent, the
conpounds of the invention are provided for above

i | 1ARYaRlegit f988 is, jt &xample; figm Q1je i 100 mg of the active ingre-

Blaﬁf machlagt 67 J:M'nﬁ&ln'd\fﬁ tl‘ﬁ#lhﬁérﬁleﬁ Qb Swissh %ﬁb%néﬁeoﬂﬂ least one
group consisting of: "DNA topoi sonerase |

F‘Fd'i'% Bh%rm%ologml'y. %ﬂ“lé? §Létpséqr19psperéqg@ RaAfiB Sé{j’é’ﬁ‘t"g'ght
m cr ot ubul e destabilisators, hornon- and/or growh
-factorreceptor- agonists and/ or -antagonists,

i nhi bitors of signal transduction, antibodi es agai nst

gr JABRONECRHEE H}?opr?ﬁeélt INVERIQILREHSS 101 Rhas@ReHiicH;qogirgsition

@@ﬁpné’ﬁ@ & prarhiaeslogichllyeadive helouRitbf efeadi srdomddufd of the invent-
npounds of the I nvention ar r VI"%ﬁ'g for .above
I

O TSP deel G580l & SYPci Ca b LBk (regioisomenic compounds

mhahmg)obggraﬁalelsn agmcws/l mxb;aste]mm i ﬁegﬁﬁécﬁhﬁ‘ér%@oﬁfﬁ@ﬁhds 13 and
rouBI con
&

tin
L RSB et rede AL bR (CHTRGHTHS) a2 ruccinyt
BILGM-ITl{éémplﬁ)nd 18) ensBr§idle ZbygutahaD-Lost bt (Icampound

e eérﬁag'ﬁ%me"ny'%g%"gﬁc' TR R B L o Som e Somgounds 1

gD Qdomiiotind 3, Ebrpdinost, kédﬂ@%m@icﬁconﬁbw% &RId,6, compound 7,
doxor ubi ci n gadrclnw myci n) dacar baci

g%prHﬂqg,ﬁom &ﬁ@po%@ 1?lﬁ? pound 20, cm#pound21
erythrohydroxynonyladen|ne et hi nyl est r adi ol e,
et oposi de, fl udarabi ne phosphate fl uoxynest er one,

fluytam de, gentit api ne, eevec/ gliveg, herceptin, .
horlh Bl AR o HsaPaceed Snpésfion ek S8kt comprise
galpaniahe phhthedogDiicilip ac(ne‘ptt)@a‘l@aarder andndresxtiplePngnd/or &y Bomprise
i rinotec s ara |na |l eucovori ne,

T oRe e RBS M RSaaa R e SEbEhcet at e,

i tﬁ%{ég{grr Cetq%bf@qpqeﬁcpg%r rpgﬁgﬂgdologlcany active su%stance is se-
Ncwhdﬁcphan@@&ﬂlpyd:dﬂslsaﬁ@wft ‘@NA topoisomerase | and/or Il inhibitors, DNA
intercalators, alkylating agents, microtubule destabilisators, hormon- and/or growth-
factor-receptor-agonists and/or -antagonists, inhibitors of signal transduction, antibod-
ies against growth factors and their receptors, kinase inhibitors, anti-metabolites”.

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

megestrole acetate, melphalan, mesna, methotrexate, mitomycin C, mitotan, mitoxan-
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(PALA), oxaliplatin, paclitaxel, pentostatine,
pli canmyci n, prednisol one, pred nisone, procarbazine,

wo al080289@¢h, rapanycin, senustin, sorafenib, PCT/EP2007/059310

streptozocin, tanoxifen, tarceva, taxotere,

teni posi de, testosterone pro @ppate, t hi oguani ne,
t hi otepa, topotecan, trinethylenel am ne, uridine,
vi nbl astine, vincristin, vindesine, vinorelbin,

yone NephopRiiongaesindsasrartaie, (FAisA)u oraiRialioy wactiakl, pentostatine,
gﬁ?ﬁﬁ@ﬁ@?@P&In@solq%e?%?&yﬁdo%ﬂﬁrdéb%&in@! P&loxifen, rapamycin, semustin,
-f| uorodeoxyuridine, 5-fluorouracile (5-FU, .
BRAENDa SBRIFIGHER TaMeFeNe BRgRYan HXOtSre tLpRRIPRTIER dptosterone propion-
hidY idduaRine athidiBpRdbpdleSdne irtfethflee V) URBRBEVinbiZEhe, vincris-
route of adm nistration may thereby be any route which
B‘?’f‘é'&‘iqsﬁf@l’ y 'rtof%l'ﬁ'@p_'éﬁ éj'fpﬁ@dﬁﬁﬁc\\/@d”@%n%HHI‘Pde?Q%YtJ'F@”e monophos-
BIRARE OP8-b A Stidhe dBRBFAEIHe S13-BuRbdKYithe, T BLi@XAMRIE (5-FU), 6-
non-orally or orally, in particular intravenously,
MSEREPUYNe 't r ansder nal A, pul nonary, rectally,
intravaginally, nasally or parenteral or by
i npl antation. Intravenous adm nistration is preferred.
The,  conpounds of the invention are converted intg a
{ O GANGAITENS (a5 AGOHIRCCArBH AR o A THERURY  dat one corn-
PO th@neivionis PRt REia eUsHe@bENoGeAIg Riffabive Mhadunt,&rsferably in
or diluents. Su'table,eégbﬁi nts and,c?rri rs _are . .
B&8L APBR§-9- dhe ieEampEion I » §PgEicRlly- prRgpRETally in an admini-
Jiegionifemh whlal ket Yntravehousdadniididbation JosdPle. Farh&alor®freference
Pharnac%ytic I ?c i, ences, Vol . SZ,A 1 963% 918 et .
g@y be mpdg;to t@ite?( "satly E?'ﬁd!%ﬁ%!?é]eat,w”' Wt theqraspiple ysges and administra-
vy araizd €oragslinds of @zedeokebi ete”; Pharm Ind. 2,
1961 , 72 et seq.; Dr. H P. Fiedler, ,,Lexikon der
H | fsstoffe fur Pharmazie, Kosnetik and angrenzende
Gebi ete", Cantor KG Aul endorf in Wttenberg, 1971
Nonn arfalthedizpadtstheaibiaen ot prédedt plvastdnfies sexapigs taen solved
éntrav nous, . subcut aneous intranu§§ular in%ectiop oﬁ

Y VAN R ABuOHRSE9 ¢ Risrerlagically agivhsigRUNtop! at least one
esrp&Unansy, e ieen®dnoind BNdrAMhacAsgitylly CAdlivaRMcuNt OF @R NBast one

or .suppositories. Adm nistration as. suys
addlt‘?or%Ppharmaceutlsc’:ally active substance as cij}a%neclil above.
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tained release formis al so possible where
appropriate. Inplants nmay conprise inert material s,

we2@s/ososdegr adabl e pol yners or synthetic siliBCIEB2007/059310

such as, for exanple, silicone rubber. Intravagina
adn1n|strat|on IS possible fql exanpl e by neans of
vagi nal rings. Intrauterine a& nistration is possible
for exanple by neans of diaphragns or other suitable

ISgevi ces. Transdermal administration is
additionally provided, in particular by nmeans of a
fornulation suitable for this purpose and/or sui tabl e

s such as, for exanpl e, patches.

ad ef1e&dl syptgtic wahops s thy rtign Oéfé&ﬁﬁze'emnyamea of the gen-
&Rl foraslab hl0at- BeapsuBe — G2bng AWpCH e, Broated ghahlietis section.
granul ation or powder, but also in the formof a
dr iTkalel eheas und/bpueolatmestm 63118 sbRfniig@sdra¥eed ai@known in

an rf or orgl rIn| st reatl orr1I q? cgn‘gq” W Itoh kr&ovvn ang
AR5 At RYC aEed MRTGC SRS IREY INiNe GIIVEOART 08 2L ORF WREM
AbeA ® &t B s_uesrge InasChérar 19942 8)! B59-IRBTVED 20047024 RI9E Wipf et al.,

SheePioL 105 BB 2408, €36 17 SAE! So,dTRLoL i gt 2001, e

BUEMEG45; FRABDRS D 51 @@qaiﬁcﬁLettéstib(ﬁ@eMtﬂQi) TBR39BPULOWHf Pret al., J.

BtaPr Spe ZHbtn s 2o34Er u7 AaRahe T, pavs poogase: o1

68 Kbppa 2EAL, IGHerMidchbm. 2065, GPTPoRTTEE28s; WH00GIVESTBON
can also be d is persed in a mcroparticul ate, e.qg.
narmgahidledl ate, conposition. As already expl ai ned
above, the conmpounds of the invention can al so be
conbi ned with other active pharmaceutHgal ingredients.
It is possible for the purposes of e conbi nation
therapy to adm ave

i ngredi ents si
particular eit

SEneotel y or Sapi:
tjaneously "or sgp
Ny the sane roye

- g.
i ntravenous d as oral applicatgon) gyThey may be

present andoddnmithi stered in o
HaC A N
I\
O CHa A
0 XX O
H3C/

(disorazole Z)

can either be fully chemically synthesized according to above listed prior art de-
scriptions or produced by fermentation as illustrated under Il) in the example section.

The synthesis of conjugates according the invention was performed via common
solution based organic chemistry.

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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identical or different anmobunts in a unit dose. It is
al so possible to use a particular dos age regi nen when

W0 biog/ozgpear s appropriate. It is al so possi bl ePCHEPIT059310

way to conbine a plurality of the novel conpounds of
the invention of the general fornulae with one a n
ot her. The dosage may vary within a w de range

dependi ng on type and/or severity of the si ol ogl cal
By BN pAY& 1 St Bynelgavivsieats ¢fdhe Oﬁgﬁé'crﬁﬁ‘ ¥rige (Qlutaric anhy-

afte, BL&dinia bhiRfdiride hRerd3Rided 88 88IE ulalkAAYVEInGNinoAB Or bis- esterflcatlon
sensitivity of the subject to be treated. It is wthi

piHBe &M PGOdaly C&H Praupsayaligblacwithip reqditferens dieorazole molecules.

Mg Ead Q@dé&%dt%nﬁfyﬁ@%é %@ctﬁimH %Pder@cf edsF® WRRY Ade @bnditions
the invention and/or "additi onal pharmacol ogi cally

alcdll tireess (B8 mibHe'e. WagH ieAder &b mond. CRHonallk &t mogbtemn@ra&ure or 60

8¢ PAInQeMpSRIRE, \ﬁstrnlegé@I tb&rye REps@inaoasirdnsRaRes AEsterfication
suitable unit dose 1's, for exanple, fromO0.0001 ng to

wed Megiterediyenalica HPLGgYY dient, i.e. at |east one
conpound of the invention and, V\,here appropriate, at
| east one additional phar macol ogically active

ubst angle,_ er Eg of,,a atient's bodywei ght. In
MQLXM ent invention relates to a
BREP R ol oui cal 14 RERHAE RTTvLRD F oy giope
RUBRCE CLcar ny1 -SSR Bpa CeBELPO; soner i & conpounds
CPUIG: someric e o B AL

ucci nyl -[D-Ly LHRH) 2" (conpound 15), disorazole
E%W sucm nyl - Bml?/ "'6] LHRH' (conpound 16), disorazol e

frestdtiol o 7 - [&?ﬁ%b@%stéﬁﬂm??gnégﬁ’nd 18)
PABGJSOMer T CaROLNgS. k AN B COTRONRY cRh,COPALH o &

conpound 9, conmpoimd 10, conpound 19, conpound 20,
compound 21".

Purification of the mono or bis-esterfied disorazole was performed either by auto-
mated flash liquid chromatography using the Isco Companion system or by preparative
HPLC. Therefore, the excess pyridine of the reaction mixture 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 extracted 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 (v/v), 0.1 % HOACc 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 into the preparative
HPLC system.
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In a further aspect, such a pharnmaceutical conposition
may additionally conprise at |east one

w@basmesoeut i cal |y acceptable carrier and/ or exeCPERI7/059310

and/or may conprise at |east one further
phar macol ogi cal |y active subs&z’;\nce In a preferred
enbodi nent, such further pharmacol ogically active
subst ance is se |ect ed fromthe group consi sting of:
Typigal praparalivgd Bor | | |nh|b|tors DNA
[ ntercal ators aI k& t| ng ar{)goents m crotu
i |isators?0 A& md7ed Y/Vb?‘@\}\;t%? a(‘t:f"é"r HOAC

recept or - agoni st s_and/ or -anta on| i nhi bitors of

Uﬁﬂg Bt ransductd Gl VaneNpdde v éal nst growt h

factors and their rece i nhi bit

LRGN ot abol | ¢ Machersyakadar VP Tas SERPUY 10RsDai 25072
such further phammacol ogically active substance is

sel ected fromthe group consisting of: "actinonycin D,
Aivnogl ut et hi m zteml/mgpar agi nase, avastin, azathioprin,
BCNU (carnustine), bleomycin, busulfan, carboplatin,
pOeldckigt ormust i ne))y chl oranbucil, cisplatin, colaspase,
cycl ophospham de, cytarabin, dactinonycin,

Gaathartubi ci n, dBEVH fsBirhines 10! €0 Y& etabxain, 100 % B for 10 min
doxor ubi cin (adriamycin), DTIC (dacarbacin),

epi rubi cin, epothilone, erbitux,

eryt hr ohydr oxynonyl adeni ne, et hi nyl estradi ol e,

et djibsaddiens tontdiainghiherdegited ppdriutces, wére amalyned be anaigtical HPLC,

' Khabine, dl eev | i Rt
e PRSI AR Ot et RS By SPLE R agrare v
opiplizedtie give dize telspedtivg e'sfeosséaasblide:,ommheds‘ erone, iressa,
i ri notecan, Lasparagi nase, |eucovori ne,
nmechl or et ham ne, nedr oxyprogest erone acet at e,
nmegestrol e acetate, nel phal an, nesna, nethotrexate,
Bi tkm'ybiqoumingiotf disorazate nocenandbis hemi-carboxylic esters with pep-
3phonoacetyl e-L-aspartate (PALA), oxaliplatin,
pac I'taxel , pentostatine, plicanycin, prednisolone,

g gﬁﬂ%{rﬁﬁ%e%no% enl E&ﬁh? c{r%é%ﬂé& Eglr\/atl(/@so@fra{scdr%oéer \évgvaac’oupled

tanmoxi fen
toepaptideeyia ttetdssssinnide comﬂmggtreﬁegmdn priefpthercarboxylic disorazole

compound was dissolved in dry DMF with 3-6 mol equivalents of DIPEA and activated
by addition of 1.1-1.5 mol 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
mixture 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
% HOACc 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 lyophilization of the aqueous con-

centrate.



10

15

20

25

30

ate, thioguanine, thiotepa, topotecan,
trinmethyl emel am ne, uridine, vinblastine, vincristin,

wQ 200des898e, vinorel bin, 2',2' -difluorodeoxycytPdi/ER2007/059310

5-fl uor odeoxyuri di ne nonophos phate, 5-azacytidine

cl adri bi ne, 5-fl uorodeoxyur| d43ne 5-fluorouracile

(5-FU), 6- nercaptopurine”. Concerning the
har maceuti cal coppositi ons. of the inyent | on, _at | east
né@W&“SPW!ﬁ?WW%H% emi-canhpxlimesters with serum albumin
phar macol ofgfl cally effective anmount referably in

quou(gag%o gnﬂlonglﬁ@dﬂwm@rwﬁ@@sdg Ietrg%rdggtems such as serum

aBemir Wwaatdrie®BGt Ui the NHY/DCE rﬁéth@é“lllﬂéreﬁltmalbf exffiod ef PPotein
whi ch nmakes i ntravenous admi nistratjon possib

R PIRIPRYIP £OMPEYRY WRICSREYO BEN it oBS {qggtnggpt,eggaglsorazole and

il c@rﬁéﬁ pﬁ&@lﬂemtd t?ﬁlcéi\ﬂ rb&btioheséPQr%Sdltthﬂn M&%%@B%d |n 10 mM PBS
adm nistra tions t he nvent

BHf/ft %‘Wé\r'”%@'ﬁ@@?em{aﬁ'@” 85?%819/ 'B'f SP'H?%‘P%EMV/ Y rR}'HPRrI WF’P DMF

hake suea é&uﬁ@lbﬁnﬂﬁ@@luﬁ&{ Wl a i alRoRyériliafen 8f Kd fg/ml. Disorazole
co risi n har nacol ogi cal | active anmount

|§é>§fno(5lﬁé1 EB QBMm@‘steﬁ]\é{ererg) viegrin DI 4.2-5 eglfuvaltents of DCC

BRALTBGRLREIAR! df WHE hY d@dtPalY stidledaér 2eamtto @ﬂ@w formation of the
addi ti onal 8§har maceut i calt:l%ﬁact i ve substance

aeivaieedNEPEvEr- EHiGency| o SGHvatie was esitppier QY %?'ME'%HP&C (for

Wﬁfoﬁﬁdéthb@ eé BBOES NBIER{dt @ﬂql}bfts @htﬁl@ rsambrew@ﬁeruda@atde@p wfse and
en eral. fornul ae

@Oious SHTNa. toﬁbeﬁeélg@ﬁ}%ﬁ””ﬂ HU?‘F{(WEéQWF'% RaﬁBF QT dorazole-

ﬁl}‘lﬁstéwé?la‘hd%@ﬂ!nﬁ) Blbufi @éﬂeQﬂho%rﬁ thlﬁﬁ%g%d fthffé?bhtabé‘dnﬁthates based
di sorazol es_are known in the prior art and

fo
PhEMRKIcSatay dOE BaBRRYS %f”'f’ﬁéo%'lng (RS THI t 0%1?9 iinutes at ambient

SAFIEROIS The Q%V cldugy retlction h'l)@.hb%sﬂﬂéh vééﬁh@ﬁﬁLfllterQi"through a
2004/ 024149; et al Chem Bi ol

é}q@ugé@fe?éﬁ@@oregg@qthf fLIte@gas}*@fi W|§I_“|I dq- |pg|,zecMga@r the flltrq]te was
fAedl diliea Mith2120dnize®RateP BRd tdhdlectiar Edmsbunys Wer@éeparated by
glftrgfallprlgtcl:onl_%ttar%lco%e 2tge dllutecg Ster?():upefllzt?agte g’v%g%laced Pnto a A%lconUItra
(milipore) filtration 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 disorazole
and DCC/NHS. The purified serum albumin disorazole conjugate solution was subse-
quently yophilized to give pale yellow colored crystals. The ultra filtrate was analyzed
for unbound disorazole by analytical HPLC using the typical method described above in

order to estimate mean loading rates of disorazole per serum albumin molecule.

D. Oxidation of disorazoles with Dess-Martin periodinane reagent

Disorazoles (A1, E1 or Z for example) were dissolved in dichloromethane. 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 stirring was
continued for 30 minutes (TLC control wit dichloromethane/methanol 95:5). The reac-
tion mixture was diluted with ethyl acetate and poured onto 0.5N hydrochloric acid. The
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w@h@siozssshem 2005, 6(7):

Am Chem Soc. 2004, 126(47): 15346-15347; Carval ho R
et al., Gene 2005, 359: 91- 98; Kopp Met al.,

Di sorazole Z (disorazole Z) can either be fully

chem cal |y synthesi zed accor d%‘_ng to above listed prior
art descriptions or produced by fernentation as
illustrated under |1) in the exanple section. The

SKIRIKALRSE WhS E’@ﬁh%‘ﬁ%gr'%%ﬂ aimagt perdral fRFbAk dE%0 Qs sodium

Qlﬂfaﬁé)éﬁﬁ?#éd\db&i AQABEY SHBLEH AR PP RABGRbAY R dichiokd.-
Derivatization of disorazole secondary hydroxyl

@\eﬁlﬂ%/”\‘ﬁt%a@ép@iquegé'ﬂq dinorazela-kegseEvaivRSdri des In a
typi cal reaction, the solid disorazole was dissol ved
in water free pyridine pre viously dried over
Iecxhgr sieve (40 nm. Under nitrogen atnosphere,
filans| ent s DMAP and 1.5-10 ol equival ents
gf he orgam c anh %g] utaric anhy dride,

Ucci ni ¢ anhydri de) ‘?r@“r ¥fed as cal cul ated for
&izﬁlher nono or bis- esterfhcatl on of the two secondary
gr oups avai | abl KM the different disorazole

| ecul es. sie % Sndded optionally to the

ction in order t '@ﬂ% e water free conditions at
RL?I times. The mxtlhr was, stirred for 6 h - 5 d,

i onal | y at room?é(ﬁzﬁ)é(raét??ﬂ' or 60 C bath
éenperature with rergard to the respective desired
& ivatives. Esterf? Q{Weéﬂ) was nonitored by anal yti cal

H%C Wv. Typi cal Sa(l;]%%é)é a\{Q}:ﬁ':\e&é{:’F’LC— condi tions: Eluent A

O MV NH4QAc, 0.2 % (v/v) HOAc El uent
Ben?2 % (VIV) ACN 2ty V) H2O
Boc tert. Butyloxycarbonyl
Cbz carbobenzoxycarbonyl
CCNU lomustine
Cit citrulline
DCC N,N'-dicyclohexylcarbodiimide
DCM dichlormethane
DIPEA diisopropylethyl amine
DMAP N,N'-4-dimethylamino pyridine
DMEM Dulbecco’s Modified Eagles Medium
DMF N,N'-Dimethylformamid
DMSO dimethylsulfoxide
Dox doxorubicin
DTIC dacarbacin
e.g. example given

EDTA ethylendiamine-tetraacetic acid

1277-1 286; WO 2006/ PCHORBN7/059310
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Col um : Merck Li Chrosphere 100 C18 , 5mm 250x4 nm
Flow: 1 mM/mn Detection : UV-DAD, 220-380 nm

waz@diozsss : 40 % - 100 % B in 18 min, 100 % B PCI/EB2007/059310

mn, 100 %- 40 %Bin 2 mn Purification of the nono
or bis-esterfied disorazole V?f perfornmed either by
auto mated flash liquid chrongtography using the | sco
Conpani on system or_by preparative HPLC. Therefore,
ERSxcess pyr i di neEEHTieHaN oSBT ERSHPRT ABHas
renmoved under re duced pressure and the oily residue
BOPRi fied with 10 o8- HeUEMEMEHiodyqaHopM 4- 6. For
%]Srrpani on purification, the acidified aqueous phase

extracted severdVeMing¥) with et hyl acetate, the
ghgjani C extracts conbi r]ed, dried over sodiumsulfate

adsorbed to RP R¥APYVEMaRdYbrial under reduced
Eressure. Fl ash chromat ogr aphy was used for

urification of bis"®terfied di sorazol es and carri ed

BATD) 0. 1 % rone. AN LAET S el 38 Feebeeadgilapuronum

B. For preparative tdRafluorbpieosphatdi fi ed agueous m xture
was diluted with starting elu ent (50%B), filtered
HEPE&Sgh a syringe fNi(2-aydrorydindpgesarth-Nhp-etiamdulfomsiure
the preparative HPLC system Typi cal preparative

HRIAC- condi ti o ns: HEhagdiotcid : 20 mM NHAOAc, 5 % (v/ V)
AcN, 0.2 % (v/v) HOAc Eluent B : 95 % (v/v) AcN 5 %
HoOBr) H20 Col um : vhgdrexybe&bitgatold/ar i oPrep Nucl eodur
100 G 8, 7mm 250x21 nm

HSA human serum albumin

hTyr homo-tyrosine(yl)

Hyp Hydroxyproline

lle isoleucine(yl)

IPA isopropyl alcohol

Leu leucine(yl)

LH luteinizing hormone

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

MDS methyldisulfanyl

Me methyl

D-/L-Mel (4-[bis(2-chloroethylyamino]-D/L-phenylalanine)
MeOH methanol

min minute

mi milliliter

NHS N-hydroxysuccinimide
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Flow: 20 mM/mn Detection : W Gadient : 50 %B for
5mn, 50 %- 100 %Bin 25 mn, 100 % B for 10 nmin

wa oB28984 ons cont ai ni ng the desired products MET/@P2007/059310

anal yzed by anal ytical HPLC, freed from AcN and HOAc

under reduced pressure and thg aqueous concentrate

I yophilized to give the respective esters as solid
compounds. B. Am de coupling of disorazole nono and

Bies hemi - car boxyl i C"®$HePs with peptides The nono and

bi s functionalized carboxylic derivatives of

GR&Br azol e were couPEASRIONBRGRYHeaSPREes ¢l assi ¢

am de coupling strategy. In brjef, the carboxylic »
gFS6r azol e conpoundo%g%h%ﬁ’@éy&ﬂ%@”?'ﬁ“r&ﬂ? TRIBYIGR Olycalegnoeities

| _equivalents of D P and activated by addition of
FBag® 1 Vo5 o cquraNATaNEn s gerBsfia o3 Sl ofgygimoettes

Ldue and subsequent stirring for, 15 minutes a "y
BBB7ent  emper at ur dsoVRID biCO B OnEisHRb R e bEan Bhgolg moeties

' t hen added at. i ght_nol
BVEE.S"( " 9101 S Wetiabenny BaeBriin Al o
tirred for 0.5-1 2 h at ture. Coupli
B¥t 1 ci ency vas roni RAMR0REUhal Vi1 cal HPLC ( et hod

%ﬁgcribed above). ﬁgr.@qegaraaive HPLC purification
DVE sol ution was2de{BMFPeASYY pH 5-6 with 10 %

c and diluted with 4- L umes of starting el uent
E&€;5096B). The saﬁéowfsggéﬁnﬁ?eparative HPLC net hod
§%§ enpl oyed as degﬁ%&gﬁ% above. Pure conjugates were
obt ai ned after analytical” HPLC eval uation of the

pective fractioq rtr&ggving of AcN and HOAc under
reduced pressure ang' 50 equent |yophilization of the

fgueous con centratg & LAnide coupling of disorazole
brs hem -carboxylic eslyers W th serum al bumn

TFA trifluoro acetic acid

THF tetrahydrofuran

TLC thin layer chromatography

Tpi tetrahydronorharman-3-carboxylic acid

trityl triphenylcarbonyl

Tyr tyrosine(yl)

Val valine(yl)

XTT sodium 3’-[1-(phenylaminocarbonyl)-3,4-tetrazolium]-bis(4-

methoxy-6-nitro)benzenesulfonic acid



Coupling of functionalized disorazole derivatives to

| arger proteins such as serumal bum n was carried out
waging289Be NHS/ DCC net hod. Di fferent nol ar rat POFEP$007/059310

protein and disorazol e conpound were used to achieve

various | oading rates of di sobazol e and the carrier

protein. In a typical reaction, serum al bum n was

dlssolved in 10 rrMPBS pH 7.4 at an initial

S grdrag Subsequent 1: 1 (v/V)

dilution with DVF gave a clear serum al bum n sol ution

with a final_concentration of 10 . Disorazol e bi

or FewEsHert? WQWQ%U%%WW%”&@%@Q@G CPWpEI’WAS of the

thvéntnegorpalifds $/208, &6, a6, &-1001 €40 1814 £1651681 70N 19, 20,
was added and stirred for 20 minto allow formation of

he activated NHS-ester. Effici ency of activation was
esti mated by analytical HPLC (for typical nethod see
above). Distinct aliquots of this solution were added
dr W se andla)mder Vi gorous stirri n%fto the serum

UNFi RNt 3l SRd ERIPTENF S rANORRALe IS At NP e BP@tecNpyg efer-

@ﬁdee ThaieRRIrigleRbIBMBH h WeFeddtaiPSEmMmenhd b th@wbdm@cexamples
di fferent | oadi ngﬁrate based on enpiric data. The

WHRIRB OGP QPRI & Rar ri ed out or 20 ni nutes
at anbi ent tenperature. The slightly cloudy reaction
m xture was then vacuumfiltered through a Steri Cup
Filter (MIlipore) and the filter washed with
de-ionized water. The filtrate was then diluted with
de-ioni zed water and | ow nol ecul ar conpounds were
separated by ultrafiltration. Therefore, the diluted
SteriCup filtrate was placed into a AmiconU tra
(mlipore) filtration unit with an exclusion size of
30.000 Da and centrifuged at 4.000 x g for 15 mn. The
concentrated, retained protein solution was washed 3
times with deionized water and centrifuged to renove
all excess salts, DWF and unbound di sorazol e and
DCC/ NHS. The purified serum al bum n di sorazol e

conj ugat e sol uti on was subse
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quently yophilized to give pale yell ow col ored
crystals. The ultra filtrate was anal yzed for unbound

wale@sizesd e by anal ytical HPLC using the typi cBRCT/RRI00T059310

descri bed above in order to estimte nean | oading

rates of disorazole per serungf%ebum n nol ecul e. D.

Oxi dation of disorazoles with ss-Martin periodi nane

reagent Disorazoles (AL, E 1 or Z for exanple) were
ed in dichloronethane. 12 Ml equival ents of

pyri di ne were added and the m xture was cool ed down to

| ess than 5C on an ice bath. 3 Ml equival ents of

ss-Martin, periodi r eagent
It vaaesis O BPTBANAAS Of tHEIBYSRATY | n several portions
and the reaction was allowed to stirr on the ice bath
for 15 mnutes. The m xture was warnmed to room
Fenl%e[?a ure and stirring was continued for 30 m nutes
i ontrol wit dichloronethane/ net hanol 95:5). The

tj di | dwth eth t at d
BBarzblednt Bog0 Ry SpTtetor Bomeiidd: Bam ¢ phase
was washed with brine until alnbost neutral (pH 6),

dried over sodium sul fate and reduced in vacuo.
Subsequent flash chromatography with dichloromethane/

met hanol gvi ded {he~di sorazol e-ketone deri
E. Abbp 0 S' 5+ > f 1 uor our aci ' AcNo B%a "
Al a al iﬂrne(y %—y%oxycar bonyl g Sigi ni We(yl )o
Asn asparagi ne(yIN)))BQNU carirusti ne o™ o™ Nj)to
W ~ S /o\

(e} o) = 0—

(1) (2)

According to the general synthesis procedure listed under A., 30 mg disorazole E1, 12
mg DMAP and 150 mg succinic anhydride were dissolved in 2 ml dry pyridine and
stirred for 4 days at RT under nitrogen. 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
extracted with ethyl acetate, washed with brine to pH 4, dried over Na,SO, 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%).

LC-MS: [M+H]* 875.6

calculated mass: 874

H-NMR: see figure 1

Example 2:

Disorazole E1 bis hemi glutarate (3)
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Boc tert. Butyl oxycarbonyl Cbz carbobenzoxycarbonyl
CCNU lonustine Gt citrulline DCC

WOR008/028984/ cl ohexyl car bodi i m de DCM di chl or net he€HEEL0PE#S59310

di i sopropyl ethyl am ne DVAP N, N - 4-di met hyl am no
pyri di ne DVEM Dul becco' s I\/bd_iir%ed Eagl es Medi um DVF
N, N - Di et hyl f ormami d DMSO di et hyl sul f oxi de Dox

doxor ubi ci n DTI C dacarbacin e.g. exanple given EDTA

et hyloendi am ne-tetraacetic, acidELI SA Enzyne Li nked
I or bent(As Frou /uoenyl met hoxycar bonyl
A n gluytamng(yl) py | U te(yl) h hour HATU

N, N, N ,IN -tetfanet hy? - 0-(7Razab ot i azol - 1
-yl) uraMmoumotiexar | uoroph\ojéia@t oH
= A A /O\
x o—

o}

(3)

According to 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 9:1 plus analytical HPLC. The reaction mixture was poured on
cold brine/0.5 M HCI and extracted with ethyl acetate, washed with brine to pH 4, dried
over Na,SO, and the excess solvent removed under reduced pressure. Purification of
the raw product was performed by LC via Isco Companion using a DCM/MeOH gradi-
ent. 35 mg pure product was obtained (yield: 24 %).

LC-MS: [M+H]* 1003.7

calculated mass: 1002

H-NMR: see figure 2

Example 3:

Disorazole E1 bis hemi succinate (4)

T
O
O
e}
e} O
L.
o
=z
O
——
e}
o) o
S
e}
T
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HEPES

N- ( 2- hydr oxyet hyl ) pi perazi n-N - 2- et hansul f onsaure HOAc
wae@siozsdaci d HOBt 1- hydroxybenzotri azol e HSA hPOEEP2007/059310

serum al bum n hTyr hono-tyrosine(yl) Hyp

Hydr oxyprol i ne He isol euci ne(é/ ) | PA isopropyl alcohol

Leu leucine(yl) LH luteinizing hornmone LHRH ( GhRH)

| ut ei ni zi ng hornone rel easi ng hornone LHRH R

ACRUTIAY 1q 1§ ARARTRPETHRSISRISE I B AS HAder dv o FR8JPa dipgrazole E1, 70
DAL and 7B BRI riiybifid WerdBiss®bdtyih 10k byridine, a

(4-[bis(2-chloroethyl)am no]-D L-phenyl al ani ne) OH
g@t%larqlgpf RohSIRY & (fhe Wes added and {r‘@rrem‘_t’gn stirred for 4 days at RT under

Ntrb%é“ qu%ﬂ'ﬂﬂjl\ﬁ-ﬁm@-l 94ar/IMaiiPA BALAnd analytical HPLC. The reac-
osphonoacetyl - L- aspart at e

t|on mlxture was diluted W|th ethyl acetate poured on ice cold brine/HCI pH 3-4, ex-
tracted with ethyl acetate, the organic phase washed with brine until pH 4-5, dried over
Na,SO, and excess solvent removed under reduced pressure. Purification was per-
formed via LC by Isco Companion with DCM/MeOH gradient to give 80 mg solid prod-

uct (39 % yield).

LC-MS: [M+H]* 975.5
calculated mass: 974

H-NMR: see figure 3

Example 4:

Disorazole A1 mono hemi succinate, both regio-isomers (5) & (6)

) W
() (6)

According to the general synthesis procedure listed under A., 30 mg disorazole A1, 15
mg DMAP and 160 mg succinic anhydride were dissolved in 2 ml 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 acetate,
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,SO,4 and excess solvent removed under
reduced pressure. Purification was performed via LC by Isco Companion with
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PEG& pol yet hyl engl ycol e consisting of 2 ethylen
gl ycol e noeities PEG3 pol yet hyl engl ycol e consi sti ng of

w@2@Blgdoen gl ycol e noeities PEG/ pol yet hyl engl pCDER2007/059310

consisting of 7 ethylen glycole noeities PMS
N- net hyl di benzopyr azi nenet hyl%f ate Pyr
pyroglutamate(yl) RIA Radio | no Assay RT room
tenperature Sar sarcosine tBu tert. butyl TEA triethyl
QWMe@ﬁAQr?Q'PF‘I ere i 5a%€19 @“ﬂ@fQPWFP”F%’F'P%{H?@‘rrSQ'GP dgpmersin a

ThGalid{ 1B JRpMbineBr®L ogr aphy Tpi _
t et rahydr onor har rmn- -carboxylic acid trityl

tri phenyl carbonyl Tyr tyrosine(yl) Val valine(yl) XTT
sodium 3'-[1

tCphenyl anivnegagsmeyl ) - 3, 4- tetrazol i unj - bi s(4-

met hoxy- 6- ni tro) benzenesul fonic aci dBri ef description
of the drawdicii@ednidsesssl - 17 show t he neasured H NWVR
spectra of selected conmpounds of the invention:
HaapRunds ddeXigude 44, 5/6, 7, 8, 9, 10, 11/12, 13/14,
15, 16, 17, 18, 19, 20,

Example 5:

Disorazole A1 bis hemi succinate (7)

E W
NQVIAIK

(7)

According to the general synthesis procedure listed under A., 138 mg disorazole A1, 70
mg DMAP and 730 mg succinic anhydride were dissolved in 10 ml dry pyridine, a spat-
ula tip of mol sieve (4A) was added and the reaction stirred for 4 days at RT under ni-
trogen. TLC-control: DCM-MeOH 9:1 / DCM-IPA 9:1. The reaction mixture was diluted
with ethyl acetate, 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,SO, and excess sol-
vent removed under reduced pressure. Purification was performed via LC by Isco
Companion with DCM/MeOH gradient to give 37 mg solid product 7 (yield: 20 %).

LC-MS: [M+H]" 959.4
calculated mass: 958

H-NMR: see figure 5



2 1 . The contents of all cited references and patents
are hereby incorporated by refer ence. The invention
WO 200808984 ned in nore detail by means of the fpCT/BRI0T059310
exanpl es wi thout, however, being restricted
thereto. Exanpl es 1) Synthesis 2o_f conmpounds of the
i nvention Exanple 1: D sorazo?e E 1 nono
hem - succi nate, both regio-isonmers (1) & (2) (1) (2)
Ex@mpPlei6ig to the general synthesis procedure |isted
under A., 30 di sorazole E 1 , 12 ng DVAP and 150 ny
Diserazale 5\9H932T”d%“‘%%\aée@ssol ved in 2 m dry pyridine
and stirred for 4 days at RT under nitrogen.
TLC-control : DCM MeOH 9:1 / DCM I PA 9:1 plus
anal ytical HPLC. The reaction m xture was poured on
cold brine/0. 5 M HJ ‘and extracted with ethyl
acet at e, h fme to pH 4, dried over Na2SO™
e }x

and th cess sol vienp(r ed under reduced pressure.
Purifi ion of the faw product was perfornmed by LC
via lsca Conpani on uging DCM MeCQH gradient. 13 ngy
pURE I uct was ohtain as a 1. 1 mxture of both
regi g=f\sopers 1 an@(co ined yield: 39%. LC ME:

[ M+ H b 87% MCarcupPat ed hmes: 874 H NVR see fi gure 1
Exarrplé 2 . Disorazole E 1 bis hem glutarate (3)(3)

(8)

According to the general synthesis procedure listed under A., 80 mg Disorazol Z, 16
mg DMAP and 13 mg succinic anhydride were dissolved in 1.5 ml pyridine and a small
portion of 4 A mol sieve was added to the reaction. The mixture was heated to 60 °C
(oil bath temperature) and stirred for 24 h. The reaction was monitored via HPLC-UV.
After cooling to room temperature, 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 mixture (A: 20 mM NH4AcO, 5 % AcN, 0.2 %
HOAc pH 4.5; B: 95 % AcN, 5 % water). After filtering through a luer lock membrane
filter, the solution was injected into preparative HPLC (40 % B --> 85 % B in 25 min).
The hemi hemi mono succinate peaks was collected and the fraction lyophilized 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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According to the general synthesis procedure |isted
under A, 100 ng disorazole E 1, 30 ng DVAP and 150 ng

w@bkaosmed984 anhydri de were dissolved in 3 m dryP@EPZIOTIES9310

and 100 m TEA was added and stirred for 4 days at RT
under nitrogen. TLC-control: DCMVeOH 9:1 / DCM I PA 9:1
pl us anal ytical HPLC. The reaction m xture was poured
on cold brine/0. 5 MHCI and extracted with ethyl
acetate, washed with bofi ne to pH 4, dried over Na2SO™4
ang-® he e nt noved under reduced pressure.
' oduct was perforned by LC

vials a DCM MeOH gradi ent. 35 ny
puLe~pr oguct was obt &j Vield: 24 %. LG M @ [Mr
H xJ100317 cal cul ategd  mass 1002 H NVR see figure 2
Exanp|_g\3 | Di sora oNe E 1 |bis hem succinate (4)

(4) Accobdi e gener@l @ynthesis procedure |isted
under A, 138 ng disorazole E 1, 70 ny DVAP and 730 ny
succi ni ¢ anhydride were dissolved in 10 m dry

pyridine, a spatQla tip of nol sieve (4A) was added

and the reaction stirred for 4 days at RT under

Actardige in th€lgene@hsyndthesisEhedvh@Higed uhddd@vt 188ANG disoeazdle Z, 31

REFAYAL B Bt b G Bl b o s
Bordion ek4 Armadtseyewrastaddetiyd thaceadibe, Thehmixturg avas hepledse 40 °C

Q@%@ﬁ?t%&%t% D% Eﬁ}FééJ faﬁZﬁeﬁ."ﬁ'lee d%é!étg)% WEhoRrehad¥ c-uv

cess sol'vent’ renbve pressure.
Bugt TEC ¢RCMAVeQED: PelThé cractich wasidiu@®dwith HEHM, @ampizmed o an

Ma¥pl3rm4§/ﬁ gﬁ'd %eaéjcil\?e% retnc?o@ici\ﬁ%dgloreggce%%riegsﬁé.%e crude oil 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/ water / 0.1%
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
calculated mass: 946

H-NMR: see figure 7

Example 8:

Disorazole Z bis hemi glutarate (10)
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uct (39 %yield). LGMS : [M H + 975.5 cal cul ated
mass: 974 HNVR see figure 3 Exanple 4 : Disorazole A

wa2008/0289B&£m  succi nate, both regio-isonmers (5)P&r/EB07/059310

(5) (6) According to the general synthesis procedure
listed under A, 30 ng disorazole A1, 15 ng DVAP and
160 ng succinic anhydride were dissolved in 2 m dry
pyridine and the reaction stirred for 4 days at RT

u r nitrogen. TLC—co%troI: DCMV MeCH 9:1 / DCM PA 9:1
apd anal yt,¢ N, Ths=peaction m xture was dil uted
wi t h_et hyN _acet at e, op ice cold brine/HCl pH
3-4, exty y acetate, the or gani ¢ phase
JBMA-5, dried over Na2SO4 and

washetdow §h brine untif -

excesslsaolvent renoved und reduced pressure.

Puri fi idn was pefif¥rned {ia_ LC by | sco Conpani on
wi t hD& GRe@Rento’ t o gi vers. 3 mg sol i d product

cont ai ni/ng both region-isomer® in a 1: 1 ratio ( 15 %
conmbined yield). LCM : [Mt H + 859.6 cal cul at ed

mass: 858 H-NVR (HBe figure 4 Exanple 5 : Disorazole A

1 bis hem succinate (7) (7)

According to the general synthesis procedure listed under A., 183 mg Disorazol Z, 30

mg 4-DMAP and 560 mg glutaric anhydride were dissolved in 4 ml pyridine and a small
portion of 4 A mol sieve was added to the reaction. The mixture 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 brine/water, dried over Na2S04 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 (acetonitrile / water / 0.1% acetic acid). After re-
moval of AcN / acetic acid under reduced pressure and lyophilisation of the aqueous
concentrate, 75 mg (32 %) of pure 10 was obtained as pale brown solid.

LC-MS: [M+H]" 975.3
calculated mass: 974

H-NMR: see figure 8

Example 9:

Disorazole A1 mono hemi succinyl [D-Lys®]LHRH, both regio-isomers (11) & (12)
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According to the general synthesis procedure |isted
under A, 138 ng disorazole A 1, 70 ng DVAP and 730 ngy

W@ o@sioe89s4 anhydri de were dissolved in 10 m drRCT/EP2007/059310

pyridine, a spatula tip of nol sieve (4A) was added
and the reaction stirred for days at RT under n i
trogen. TLC-control: DCMI\/EC]—? 1/ DCMIPA 9:1 . The
reaction mixture was diluted with et hyl acetate,
poured on{iye cold brine/HC wpH 3-4, extr, ted vvith
et hyI acetNe Ji?am c se washed A
| HS \/NH
refro¥e é\ﬁ“r d\/'Ii Ep e ure %l;%(hﬁmt dﬁ‘sP ,:)
prforggg“wa LCb \L

| scol Conpani on wi tYf)

vy sk, d DW 20 by
. .4 cal cul at J 958 see o
figurs 3 6~ Disorazole Z hem
T t he general sy J1e5| RIHOC
listed- A., 80 ng Disorazol Z, Oi_fﬁé%ﬁ(ﬁ(g{ld 13

nmg succi ni ¢ anhydri de were dissol ved in1.5n
pyridine and a small portion of 4 A nol sieve was
added to the reaction. The m xture was heated to 60 C
(oil bath tenpeflddure) and stirred for 24 h.

reaction was nonitored via HPLC-UV. After cooli ng to

fAeeriding ipbiefeneial s\rhgsis Reeedine lisled UBGRIEH, GG dispsazaln A1 mono
géﬁrﬁf’@c&ﬂnb{e “'1 G%dmeoff bofm@ |B'|§drﬁé‘§)eaﬁba§2 ﬁ*{ﬂﬁ@f BiRfe BiRsolved in

éness un reduced O|or essure, the resid
Pe I@Wﬁeﬂullmpgp‘m%@ dﬁdrﬁﬂ%sgr(ﬁ?@@ﬁ?()@'ﬁl "%trurt@ allqw fopppation of

) AEPester e@rﬁ&é& 10 PmyDIPPs Bk 4 p%pnd?e w&éd.s/go‘f\%& in®.25 ml
%water). After filtering through a |uer |ock nbr ane
DMF, addéd to the mixture and the reaction stlrred for1.5 h at amblent temperature.

The reaction was monitored by HPLC-UV and the mixture subsequently subjected to
preparative HPLC. Therefore, the reaction mix was diluted with 1.5 ml of 40% solvent B
mixture (A: 20 mM NH4AcO, 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 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 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: see figure 9

Example 10:

Disorazole E1 mono hemi succinyl [D-Lys®]LHRH, both regio-isomers (13) & (14)
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filter, the solution was injected into preparative
HPLC (40 % B --> 85 %Bin 25 mn). The hem hem nono

wQomsiozsase peaks was col l ected and the fracti oPCT/EP2007/059310

| yophilized to give 3 1 ng of the pure product 8 as
[ight brown solid (35%. LC—M% : [Mt H + 847.0
cal cul ated mass: 846 H-NMR see figure 6 Exanple 7 :
Di sorazole Z bis hem succinate (9)(9) According to
the gener synthesis procedure |isted under A, 188

d| soraz Ne Z nd 500 ny ci ni c NH,
e Were les @d i 4 n pyrl di ne al o o

or‘t s ad a tiof. (x 1 ™
The mx,vJYe vvas he ed t 4OC(01”+I mpenaturel ¥ 1y
an irred o1 72w Thelr. eaction vvasNﬁonl tobr ed \i a 1
HPIE- d T2 (D& WeOH 9: 1). The rgaction was LA
dilukz\d W th ~Lransferred to gn e al;)or f
and sol v ved under pres
crude oét"was agal n dissolved in° a sorb °d RPl
8 silica gel, split into two S|ml and
used for RP-flash chromat ogr aphy VI =] sco ion LC

(acetonitrile/ water / 0.1% acetic acid) wth a 12 g
RP colum. Fraction # 12-14 fromrun nunber 1 and
fraction #2- 3 hr m run nunber 2 were collected, (14)
uni fi ed and the'sol vent renoved under reduced

SEE9As LGP P oy o A e
mege hemuiguccinate (1:1 mix of both regio isomers) and 18 mg HATU were dissolved
in 1 ml DMF. 25 pul DIPEA was added and stirred for 15 min. at r.t. to allow formation of
the activated ester complex. 54 mg [D-Lys°]LHRH peptide was dissolved in 1 ml DMF,
added to the mixture and the reaction stirred for 2 h at ambient temperature. The reac-
tion was monitored by HPLC-UV and the mixture subsequently subjected to prepara-
tive HPLC. Therefore, the reaction mix was diluted with 3.5 ml of 40% solvent B mix-
ture (A: 20 mM NH4ACO, 5 % AcN, 0.2 % HOAc pH 4.5; B: 95 % AcN, 5 % water). The
solution was acidified to pH 6 with approx. 0.5 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 29
mg of 13 and 14 as light brown flakes (1:1 ratio, combined yield: 36%).

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)
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H NVR see figure 7 Exanple 8 : Disorazole Z bis hem
glutarate ( 10)(10) According to the general synthesis

woe@wseehe | i sted under A, 183 ng Di sorazol ZpCB@PI097/059310

4- DVAP and 560 ng glutaric anhydride were dissolved in
4 m pyridine and a snall por fon of 4 A nol sieve was
added to the reaction. The m¥Xture was heated to 40 C
(oil bath tenperature) and stirred for 72 h. The
reacti on was nonitored via HPLC-UV and TLC ( DCl WveCH
9:1). The reaction was diluted wth DCM transferred
to an evaporator flas nd the soI vent renoyed under

reduced pressure The Mde i t hen dj-4sol ved in
/gét de bis-mie/ HCI

et hyl acet at
washed to p e ?{yver Na2804
and the sol vent or enpv ed l}aﬂero uc‘ed ssure. The
resi due was |ssol V!!,‘?d in DCM and~\adsor ed to RP18

silica gel for r aphy yi,a | sco
Conpani on LCOE nlf r| | &, er / 0.1% acetic
/O

acid). After val N cetic acid under
redu&edVHpres ge /aﬁd Iyo ion of the aqueous
conce rate,” O\ ure 10 was obtai ned as
pal e brovvn so d. LG M5 M- Hl + 975.3 cal cul ated
MaS S¢ -: °see ¥ i u e 8 E>¢arrple 9 : Disorazole A
1 m) e[lm s c:(m bot h regi o-i soners
G (12 CCOI‘dI ng to the general
S nthe3|s proc re |i/Sthed under B., 6 ng disorazole A
1 nono

(15)

According to the general synthesis procedure listed under B., 15.7 mg disorazole A1
bis hemi succinate and 7.5 mg HATU were dissolved in 1 ml DMF. 11 pl DIPEA was
added and stirred for 20 min. at r.t. to allow formation of the activated ester complex.
23.6 mg [D-Lys®]LHRH peptide was dissolved in 1 ml DMF, added to the mixture and
the reaction 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 NH,AcO, 5 %
AcN, 0.2 % HOAc pH 4.5; B: 95 % AcN, 5 % water). The solution was acidified to pH 6
with approx. 0.5 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 18 mg of 15 as white flakes
(vield: 32%).

HR-ESI-MS: (charge state +4) 858.4
calculated mass: 3426

H-NMR: see figure 11
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hem succinate ( 1 : 1 mx of both regio isoners) and
3.2 ng HATU were dissolved in 0.25 mM DM. 5 m DI PEA

wormsakyasd and stirred for 20 mn. at r.t. to BCT/BR2007/059310

formation of the activated ester conplex. 10.1 ngy
[D-Lys 6] LHRH peptide was disgplved in 0.25 m DM,
added to the mxture and the Teaction stirred for 1.5
h at ambi ent tenperature. The reaction was nonitored
by HPLC-WV and the m xture subsequently subjected to
grergaratlve HPLC. Therefore, the reaction m x was
repPledlaii th 1.5 of 40% sol vent B mixture (A 20 nmV
NHAACO 5 % AcN, 0.2 % HOAc .pH 4.5: B: 95 % AcN, 5 %
RispEazple Zmeng Hew ?‘&9'%[9 LS THHRMEB 0 pH 6 with
approx. 0.1 m 10 % HOAc. After filtering through a

| uer 1 ock nenbrane filter, the solution was injected
into preparat|ve HPLC (40 % B --> 85 %Bin 25 nmn).

The main was col | ect ed and th&Hfractl on
Iyophlllzed gi ve off 1 1a o12 as |ight brown
bat eo W-el d: 35%. HR ESI-M
ated mass: 2092
HNWRO fq> ar 90 sorazol e E 1 nono
hem such I [DLys 6] HRH th regio-isoners (13) &
(14) (13 rdi g

B., 40"nmy™di sorazole E 1 nono
hem gudci nate ( 5 m x of both regio isonmers) and
18 ny TU were dissplved in 1 ml DVMF. 25 nl DI PEA was
added Z%Nstirre mn. at r.t. to allow

for mat i on- fovat ed ester conplex. 54 ng [D Lys
6] LHRH pepti de was di ssolved in 1 mM DWW, added to the
m xture and the reaction stirred for 2 h at anbi ent
tenperature. The regc

o) the ener al synthesis
pro e Ilst ed!_wnder

According to the general synthesis procedure listed under B., 45 mg disorazole Z mono
hemi succinate and 24 mg HATU were dissolved in 1 ml DMF. 37 ul DIPEA was added
and stirred for 20 min. at r.t. to allow formation of the activated ester complex. 76 mg
[D-Lys®]LHRH peptide was dissolved in 1 ml 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 mixture subsequently subjected to preparative HPLC. Therefore, the reaction
mixture was diluted with 4.5 ml of 40% solvent B mixture (A: 20 mM NH,4AcO, 5 % AcN,
0.2 % HOACc pH 4.5; B: 95 % AcN, 5 % water). The solution was acidified to pH 6 with
approx. 0.75 ml 10 % HOACc. 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

tion was nonitored by HPLC-UV and the m xture
subsequently subjected to preparative HPLC. Therefore,

WO h@siozs9s4 i on m x was diluted with 3.5 nl of 4PC&/EP2007/059310

solvent B mx ture (A 20 mM NH4AcO 5 % AcN, 0.2 %
HOAc pH 4.5; B: 95 % AcN, 5 °/§ water). The sol ution was
acidified to pH 6 with approx.” 0.5 m 10 % HOAc. After
filtering through a luer | ock nenbrane filter, the
solution was injected into preparative HPLC (40 % B

--> 85 %Bin 25 mn). The nain peak was collected and
Fh%mPIeat%. on Iyophl lized to gl ve 29 ng of 13 and 14 as
i ght brown fla @ combi ned yi el d:
Slsaaeolre baneBon ey TG T02) “T056.0 tal cul at e
mass: 2108 H-NVR see figure 10 Exanple 11: Disorazole
A 1 bis hem succinyl [DLys 6] LHRH (15)(15) According
to the general synthesis procedure |isted under B.,

15.7 ng disorazole A 1 bi em' succinate and 7.5 ng,
HATU wer e di ssol ved | n 1 . " DI PEA was agﬁed
and stirred fo Lo r natdQmH o

t he acti vat edO Nggn'g exN D f61LH
peptide was di sSol¥ ENVF M o\EJtJlﬁ

mi xture and the react] NStI riced Por h at I ent
tenperature. The react}dn was nonitor by HPRGE- UV and
the m xture subsequently subjected to prepar gt

HPLC. Therefore, t °r was ] uted with 4.5
m of 40% solv ture (A={20 NHAACO, 5 % AcN,
0.2 % HOAc pH 4.5; ¢B:g 95 %AcN o% ter). The

solution was aci fbdto pH 6 approx. 0.5 m 10
% HOAC. After fi ter| t hr oug | ock nmenbrane
fllter the NG

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-Lys®]LHRH peptide was dissolved in 1 ml DMF, added to the mixture 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 NH4AcO, 5 % AcN, 0.2
% HOACc pH 4.5; B: 95 % AcN, 5 % water). The solution 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%).



solution was injected into preparative HPLC (40 % B
-->85 %Bin 25 mn). The main peak was col | ected and
wo b@sfoesast i on | yophilized to give 18 ng of 15 BST/RPIDB059310

flakes (yield: 329%. HR-ESI-M5 : (charge state +4)
858. 4 cal cul ated nmass: 3426 MR see figure
11Exanpl e 12: Di sorazole Z nonho hem succinyl [D-Lys
6] LHRH (16) (16) According to the general synthesis
procedure |listed under B., 45 ng disorazole Z nono
hem succi nate and 24 HATU were dissolved in 1 m
' Sm(cbﬂr@E&t%é’A'hg%eﬁ and stirred for 20 nmin. at
r.t. to allow formation of the activated ester
conpl ex. TERIGHALHMASS: BYEHRH pepti de was di ssol ved in
é rﬂ/l DMF, added t? the m xture and the reac tion
tNVRed f ofee119% T3t ambi ent tenperature. The reaction
was nonitored by HPLC-UV and the m xture subsequently
subjected to preparative HPLC. Therefore, the reaction
Ei(xtu[ee s diluted with 4.5 m of 40% sol vent B
‘A 20 nNINH4AcO 5 % AcN, 0.2 % HOAc pH 4.5;
on was acidified to
BisBale 4 p et SR samalge iR, " afver F1 1 ter i ng
through a luer lock nmenbrane filter, the so lution was
injected into preparative HPLC (40 %B --> 85 % B in
25 min). The main peak was collected and the fraction

| yophi | i Zed\iOHo e 4 of 16 as |ight brown fl akes
(ybeld: 38% Si%j\ (charge state +2), 1042.0

N

HNJ\/ N\H/\N ™
Ho;\ \ ; J\,/\/\/m/
~AN

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 ml 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-NH, 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-
tion of 10 % (v/v). After stirring for 5 min at r.t., the mixture was directly subjected to
preparative HPLC. Therefore, the reaction mix was diluted with 4.5 ml of 50% solvent B
mixture (A: 20 mM NH4AcO, 5 % AcN, 0.2 % HOAc pH 4.5; B: 95 % AcN, 5 % water).
The solution 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 (yield: 33%).

HR-ESI-MS: (charge state +2) 937.4
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15

w@\ec@senelony to the general

cal cul ated mass: 2080 H- NVR see figure 12Exanple 13:
Di sorazole Z bis hem glutaryl [D-Lys 6] LHRH (17) (17)

under B., 35 ng disorazole Z bis hem glutarate and 34
nmg HATU were dissolved in 1 nl, DVF. 54 m DI PEA was
added and stirred for 20 min."at r.t. to allow
formati on of the activated ester conplex. 128 ny
[DLys 6] L¢H¢YI@epMmage 143 dissolved in 1 nl DV, added
to the mxture and the reac tion stirred for 2 h at
HBnt t ePRSINI®IE. The reaction was nonitored by
HPLC- UV and the m xture subsequently subjected to
preparative HPLC. Therefore, the reaction m x was
%%!ﬁut%d ith 4.5 mM of 40% solvent B m xture (A: 20 mM
, % AcN, 0.2 % HOAc pH 4.5; B: 95 % AcN, 5 %
water). The solution was acidified to pH 6 with
%@@Mm 10 % HOAc. After filtering through a |uer
| ock menbrane filter, the solution was injected into
preparative HPLC (40 %B --> 85 %B in 25 mn). The
mai n peak was coll ected and the fraction |yophilized
to give 39 f 17 as white f es (yield:
33% . HR- ' +4) 862.4 cal cul ated
mass: 344 e 3 Exanple 14: Disorazole
Z nono hefy tatin (18) (18) According
to the\ gengral synt hesisijg:edure listed under B., 20
\

mg di § ol'® Z nono

According to the general synthesis procedure listed under D., 20mg of disorazole E1

were oxidized in order to obtain 10 mg diketone product (56%).

LC-MS: [M+H]" : 771.5
calculated mass: 770

H-NMR: see figure 15

Example 16

compound 20:

synt hesi s procedur e PCHER07/059310



hem succinate and 2 1 ng HATU were dissolved in 1 ni
DMF. 15 nl DI PEA was added and stirred for 15 mn. at

WO 2408/028934l | ow formati on of the activated est ePCT/EP2007/059310
conpl ex. 25 ng of the synthetic peptide
H- D- Phe- Cys- Tyr - D- Tr p- Lys( Fmog) - Val - Cys-Thr-NH 2 x HCl
(disulfide bridged)was dissolved in 1 m DI\/F added to
the m xture and the reaction stirred for

4

ARKTARY 1e BRSengia P thesiiePPeRiy ¢ bHeduRIe dh %%%af qg@orazole Al

WE’#erMzedTh%r@érl#@'Sbth mgfdlkré‘tdhfetﬂr@ddw%ﬁU uted with 2
and piperidine added to a final concentra tion

of 10 % (v/v). After stirring for 5 mnat r.t., the

m xture was directly subjected to preparative HPLC

Toansfore, (Mg resséion mx was diluted with 4.5 nl of

50% sol vent B mxture (A 20 MM NH4AcO, 5 % AcN, 0.2 %

HOAc pH 4. &dicUfate@mdsAeN, 5 % water). The sol uti on was

acidified to pH6 with approx. 1.5 mM 10 % HOAc. After

HiNIMBE | Ng édurfuedh1i@ | uer | ock nmenbrane filter, the

solution was injected into preparative HPLC (50 % B

--> 100 % B in 25 nmn). The main peak was coll ected

and the fraction |lyophilized to give 12 ng of 18 as

Bramgplef1akes (yield: 33%. HR-ESI-M5 : (charge state

+2) 937.4cal cul ated mass: 1873 HHNVR see figure 14

Eeoampled 25): conpound 19: According to the general

synthesi s procedure listed under D., 20ng of

di sorazole E 1 were oxidized in order to obtain 10 ng

di ketone product (56%. LGMS : [Mr H+ : 771 .5

cal cul at edymass: 170 o
IR 0o

\I
N A
.O O\
>
,\
O AN N
o)
/

According to the general synthesis procedure listed under D., 44mg of disorazole Z
were oxidized in order to obtain 15 mg diketone product (29%).

LC-MS: [M+H]" : 743.3
calculated mass: 742

H-NMR: see figure 17
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H NVR see figure 15 Exanple 16 conpound 20: Accordi ng
to the general synthesis procedure |isted under D.,

wWQ 2008/0269341i sorazole A 1 were oxidized in orderP€DEP2007/059310

obtain 17 ng di ketone product (67%. LCGMS: [M H + :
755.6 cal cul ated mass: 754 H . see figure 16
Exanpl e 17 (corrpound 2 1) : According to the general

)ynt hesi s procedure listed under D., 44ngy of
Bl Jopdyustien of dispeazele 4pydermentatier to obtain 15 ny

di ket one product (29%. LC-M5 : [M+ H + : 743.3
cal cul ated mass: 742 HHNVMR see figure 1711)
Pr oducti on of disorazole Z bﬁ fernmentati on Di.sorazol e

PispEazgleod it BEPIHGeT BY Aefmeatatigh obhing waﬂ%%%@c%ﬁaﬂ%’“m cellulosum

SRUaEEH IS deUIgT5 YN ANLI9IE 4E BEMA Lirkieh a&teSiod Bi65 DSM53600).
(avail abl e at DSMZ under accession No. DSMb3600). For

i nocul ation of the fernenter, a starting culture
cultivated in shake flasks is pre ferred. The

Fer meod|ationost meOi@ﬁﬁéntélS & 8tartingdeuMute Emrvmnﬂobﬁat@sﬂasks is pre-

{ f ed- t t '
BEifr T frgn e Op Pt i R AR Hr EXaredl 85 3G o fc-oaten
sol ubl e starch (Merck 1. 01252) 0. 2% yeast extract,

0. 2% degreased soy neal, 0.1% CaCl2 x 2 HO 0.1% l\/gSO

éF a(’sgﬁgr?g Culturerr%elalul\rlnabombr['lz's[l)TAthe]f oblv%%EcSont%ggnfen s is D6&020.8% solu-
ble starch (Merck 1.01252), 0.2% yeast extract, 0.2% degreased soy meal, 0.1% CaCl,
x 2 H:0, 0.1% MgSQO, x 7 H,O, 8 mg/L Na-Fe-EDTA, 1% HEPES buffer, 0.2% glucose,
1% XAD resin at a pH of 7.4 at the start of the cultivation. Starting culture shake flasks
can be incubated at 30 °C at an agitation of 160 rpm. For fermentation, a batch fermen-
tation 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 (Amberlite XAD 16,
Rohm and Haas) is added to adsorb disorazole Z.

The fermenter is inoculated with one litre starting culture. Cultivation is at a tempera-
ture of 30 °C, aeration at 5.5 L/min at a stirrer speed of 80 rpm. If necessary, the pH is
kept 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
total of twelve days, the fermentation is stopped and harvested by collecting the XAD
resin by sieving. Cells which are attached to the XAD are included in the subsequent
extraction and purification steps.

For analytical purposes, an aliquot from the fermentation culture is used for collection
of XAD resin and cell mass, followed by extractions using methanol, methanol: ethanol:
isopropanol (80:15:5), and a final step using acetone. The exiracts are combined, con-
centrated and analysed by HPLC-MS.
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1% XAD resin at a pHof 7.4 at the start of the
cultivation. Starting culture shake flasks can be

wo paalozoedl at 30 C at an agitation of 160 r pm PEDEP2007/059310

fermentation, a batch fernmen tation of 70 litres of
medi umldentlcal to that for é{e starting culture but
Wi t hout HEPES buffer at a pHof 7.9 before autoclaving
is used. 1% (vol/vol) XAD (Anmberlite XAD 16, Rohm and
Haas) is added to adsorb disorazole Z. The fer ment er
IS inoculated with one |litre starting cult

Aheniupaoiapralienaliye Rorasgier eeliv(semasiraiy p@fe@@b’ e84 listed at

DsMZA-driden agdessioh humber DSRBEM1 9)fth§ﬂ>llb\mﬁig nhédunﬁ@sﬁ §éru¥ed for the
the pHis kest constant at _or

B@Gtﬁ@rquﬁ%fﬁui) GretaGhi( %reﬁﬁ‘é SElFPde: Q)‘freﬁtﬁéDF*étF?H?ﬁdaW%Tﬁ'd ), 0.2%

B@jirb&%’@i soytnidat (SdyanfrensaolLuess Dl}éyérh aam@dtg)leo mayébsmtract
ucose concen tration I s non

e P asqasimus ot o BaBe e ohoSarabid srioddimerk

f @QSQ@V 8 ﬂﬁj/L Q&iu%%n Q‘Jal# 6p§tﬂyléﬂébl§|hﬁhé€éﬂaaécﬁlc%‘é&E(NaLF3é EDTA
concentr at of disorazole Z

(r'\é%{e'h §8é1 %l a@fiéla%/o 'ﬁﬁ%? ogffar e, 8108 %Pkﬁep'déﬂ - e Sitoclay-

fn r Q@Yagﬁkb%l sISticH Wd@%ehaes@ﬁt@ fadny 6@l f|n%¢6f| mg% glucose
e resin ?/ sl evin ich are attach

F Peergntalan, fhe aUIfe’Be?"H%teﬁ‘ée%tJBrs'é'éﬁ'éﬁtbug%'Féﬂé?ci' Btna @'ﬁé?f79
Baroid dtadlavaiy. st eps. For anal ytical purposes, an

aliquot fromthe fernentation culture is used for
collection of XAD resin and cell mass, followed by
extractions using nethanol, nethanol: ethanol:

FelwinprRAaentafidh decbidhg to&sz@v@déécm@ho@t\l\fﬁb celisinags and XAD resin
The, extr are co centrat d and

gﬁg&@gi& og{)trlwg_a&or?/g %%}pru’@p%o%ﬁro&h fogqupglg@ celluloSum, strain

Secanmyi, 4ra @ﬂidcwdqmurrp@tuérw d1.3 psiahehamd|yTHossnB2ed flltrate is
%I i sted at DSMZ Q}{%‘ﬁr accessi.on r)furrbe DSMb341 %

FAROERIEH B FEif i5RIQUBh 2 OYS SYX IS Tneesseny thaly 1$8 C!%S’rte give 1.2
0134 shirtheife eXiRictst with freclZdrior, of Gex EslicAlordirethand) ITaB @ombined

grrgaalcls%?utlogs gr(g 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 toluene 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 pym) with methanol-water (65/35) to give

purified disorazol Z.
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degreased soy neal (Soyam ne 50T, Lucas Meyer,
Hanburg), O0.1% yeast extract (Marcor), 0.1% nmagnesi um

W@ oBarse3{ Rot h, P027.2), 0.05% cal ci um chl ori deCT/ER200%059310

1.02382), 8 ny/L sodiumiron salt of

et hyl enedi am netetraacetic ac 5d ( Na- Fe- EDTA) ( Merck,
10841 3) and 0.9% HEPES buffer” (Roth, 9 105.3), at a
EI)IH at 7.5, After autoclaving, 20% Iucose sol ution

wiAnfinrobferaiiyeractioneen Yarfausymay oell IResi nal of 0. 3%

gl ucose. For fernentation, the same nmedi um except for
HEPES buffer is used at a pH of 7.9 before
gut ocl avi ng Fol | ow n fernentati on accordin

b
BleCler SPIBRUNGEcR! (oI ATV RAFS L (of k| ATWBRoUg gy o activity

membrbhffek&l@hlté!ﬂoﬁfes’%BlléheEiQurﬁEMeﬂthh@Q broth of Sorangi um
cellulosum strain So ce427, are extracted with

Ph¢ tédnsedideteriinet tretdamnad dek%%g@ﬂﬁéb aewlith idntr@blesd gossible a

FuebShaiqn oty ' fialy shaintige atﬁéC& §°unn1 itgrf wbi ch
B el s veeaeareTis bERBR A GH cotPiadd) (Rl g KEYkeLa (ATCC

dClLem), whé igvawﬁwddMaMmmaumﬁ@m(cand (wrg,n: HTB77), the human
vapor at e esi is redisso
RIS b e S AaRR 50HH5e S Piind eoremoael e N0
N 1e50 3408}, i@ R8ldidbn heptwlmves'ﬁbatldfﬁbhmﬁcﬂelﬂdWI@Fsprlflc action of the
SRS S e o Bk %30 e Rt et . o
cctg"ernﬁmomgr ag(2y): \#4LB-2ARO NAWKY i0aA hGephadion tdreidbma cell Ilne (ATCC
éEE%g?h in Qhﬁﬁ tﬁ({; \églagn en! Che&?‘;“ Cgé&%rc]i kloyfzwg[ﬂr?s g%g ecdysone
ﬁrﬁrewldrhsy%ﬁnhw@pfe’@bcranlﬂ ﬁfév‘l Bé)led 10 PealecyRierarfdsedpecifically in G2.
i sorazo tiproliferative ctlon
d?Pé‘Fp%Cél'qa%Y |aﬁ\é.f?é? 5 Sdnwg'ltﬁp&?n%@ Sfa“PHé“?erﬁ\‘?Eﬂ?r?t'éfrPf whether
wer KO ek & drgistnedaifrested reGn oar@a. weulcyélexspé¢|wcesman¢e§ Yuch as,
}n r;r)1r0|ferat|hc[>) t est on estab\ i shed L* [ cel |
ar gXan ple, tubulin inhibitors are, however, only cytotoxic it cells are not arrested and

the cell cycle is passed through.

XTT test for cellular dehydrogenase activity

The adherently growing tumor cell lines KB/HeLa, SKOV-3, SF-268 and NCI-H460
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-
sin/EDTA and pelleted by centrifugation. Subsequently, the cell pellet 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 culture 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,
1mg/ml of XTT (sodium 3’-[1-(phenylaminocarbonyl)-3,4-tetrazolium]-bis(4-methoxy-6-
nitro)benzenesulfonic acid) is dissolved in RPMI-1640 medium without Phenol Red.
Additionally, a 0.383 mg/ml PMS (N-methyldibenzopyrazine methylsulfate) solution in
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The test used determ nes the cellul ar dehydrogenase
activity and nakes possible a determ nation of the

w@eios/ordosal ity and indirectly the cell count. FOEEER®01/059310

l'ines used are the human cervical carcinoma cell line
KB/ HeLa (ATCC CCL17), the ovald an adenocar ci noma cel |
| i ne SKOV-3 (ATCC HTB77), the human gliobl astonm cel I
i ne SF- 268(NCI 5031 38 ndthelun carci nona cel |
phesehpiereutiess saies seoteny S |'%1pr§eerefi| R expeyimemi@l day 4, 75ul/well

ban?ﬁTP'l\/@Fﬁn@lﬁ‘re% plp@&e@ 8hio tﬁé!%leﬁf %E@,CWFGlbI@ wﬁfhb'rﬁé‘arﬁu?net l'i@/e been
npounds of the invention, syste

@g@l@pt%dsgyﬁmtr@ﬁ teft gybstgncegyfqy 4@(}'@&% t@@@@ortlyg}ewy use the XTT solu-

B2 8- BAE8 with RKOPIMS §o|bll|’dﬁi|ﬂ tﬁ@'r@tl’b 5@1 w«‘m TRl tell plé‘t@s are then
(ATCC CRL-2577), in which the cell cycle inhibit

B?Wtﬁd L Fh@d‘ﬂ%‘&ftq{yfohéa{%h%f?)ft A ﬁ@d%@ﬁbd%@ﬂ)’ é@?mm ) is deter-

firdoamal &o@mt@ﬁ%@%@m dfarﬁb 0®.Jd.e ddét@mﬁne“oeltrhe Bdrebage inhibition
arrest Ee0|f|call in nonspeci |caII acting

relaie i ihe Q%‘E%ﬁ“& ﬁ"?fé%da%%l?gﬁwa )ﬂ&hWP;IOFHf of a con-
@éz}ﬂﬁalﬂ&ﬁ -abtith &G, CRlel ICL Sis @alcufatdtPby ﬁfeéﬁ§bﬁ§’ rég{ieééldn Sfalysis from

. Il cycle-specific substances such
BRLOPFANIAIRBELI GURKT BiiDIne pé?@?mr%'ﬁ@b%? , 'Eb’-*rW y
cytotoxic if cells are not arrested and the cell cycle
i,s passed through. XTT test for cellular dehydrogenase

Gell |°VF'?)P"?W§'%BY1@T“-‘@H§I‘}”@? BRORS7taed8! cell 1ines
K Beda, is SKiMaDut HedbRll @T@ed\@ylhﬂlﬁﬁblé\%&@rewbﬁ df B274' the cells

under standard conditions in an incubator at 370C, 5%
BHEPCORMUCIOY R ERSHRSSI P IEPWIE, RefrAnetydie-dpy eXpRarISRB 9 ie %%W'ty on in-

ducddhdGRInitiuescelRt asifeRdidAsiondhé hiél@ﬁhrﬁ]ém%@-ﬁétlcﬁﬂldell cycle speci-
B&:I leted by centrifugation. Subsequent]l the cell

W) &f thestheeangujirsnerstibe Kirawe '\t‘%rﬁf@@?g \F@Y% ars (ieulatedi i Aperoxi-

ﬁiatél)hﬁ]re%lfdlcﬁﬁ@ﬂ@ldééﬂg:o@ﬁ{ |S|r@@l&lﬁ3|@ﬂﬁo 'Id?@@F %ﬂ(els 'bla%e%@nng the as-
wel | " microtiter plate. t he ul tu

SReNOgIRarisen ik qnmg%gq eglls ?ggoq @gl{s/well mduced 6250 (cj:ells/well not

induced). The controls are untreated cells (+/- induction). The induction is carried out
with 3uM muristerone A. On the 1st day, the cells are exposed (+/- muristerone A) and
incubated at 37°C for 24h. On day 2, the test substance is added (control DMSQO) and
incubation is continued at 37°C for a further 45 h before a standard XTT 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“*" 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 - (Glutaryl-[D-
Lys®]LHRH), — compound 17; disorazole Z — Succinyl-[D-Lys®°]LHRH — compound 16;
disorazole E1 — Succinyl-[D-Lys®]LHRH — 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 state of p27<*'.
The results show a very potent inhibition of the proliferation of the selected tumor cell



substances are prepared as 1ng/m stock solutions in

DVBO and diluted to the appro priate concentrations on
wez@snesyent al day 2 using culture medium The PCT/EP2007/059310

substances in culture nediumare 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, 1ng/m of XTT
inssdyulhe selected compounds of the invention. Furthermore, the tested conjugates

show & él@ﬁ}eﬁﬂ’é@%&@%@ﬁ&@&%' dandoted & 1R Blek U ThcdM lofed Bisorazole

hoxy-6- nitro)benzenesul fonic acid) is dissolved in
RONAI€-640 nedi um wi t hout Phenol Red. Additionally, a
0.383 mg/ M PMS (N-net hyl di benzopyr azi ne

met hyl sul fate) sol uti on i nphosphat e-buffered saline
%olution (PBS) is prepared. On experinental day 4,

5 @Wﬁﬂmell_of XTT-PM5S nmixture is pipetted onto the cel
the test supstances for 45 h. ﬁmgoﬁghﬂL sﬁéf£ly bef or e
us@omédeTT solu tion is myxed wt the PAMS solution
in the ratipcBRiEL A(veRerld | Eroode!INcleds mrEpsNeMKOP27
incubated ip the jncubator lfor a further 3 and fhe induced
Ogiqxsﬁdbicﬂwensgb)ezb@%@,@ﬁ? ils glepsr mﬂcﬂfﬁ@'sl_f D082 | 0,124

nhot onnot Ar Fa L ot or mlnn @D
Hllut \W Al | v W ) I I_Jy meario Ul Tl AT JUTIT T UL T irmrrieyu, CTITg

per 8¥ntS2ge | nAi&Fitijon1i288cal ckaB ed r&had i ye @.28% he 0,632
CcO | d ) d d m of,
o L, AT s e | TIRaRS L v

byornssung 18f | @01 8PI5e|sE 007683 al,§5i890f| ropsogele | 0,005180 | >3.16
concentratipnacti glh curveustng—tieprogranm Gaphpad
PROTBRAUNGI | 118 anar$dfs [by>Fting ool |RRGptEr | >3:16

el 1 80008 (900 [2odyas 8 sk RloicBes B .16

Ll o, 0428500Vt d)1 136b |doozvebo diot33B80 >3.16

r*nanH?cnn f the ti\/ity on in ddced andlnonindute
cedrhgoundarsc] usgans jon>8.he neckamné sm of3.e&t ifoca. God | >3.16
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say in conparison with uninduced cells (20000
cells/well induced, 6250 cells/well not induced). The

w@oeosioedos4 are untreated cells (+/- induction).Pdher2007/059310

induction is carried out with 3mM nuri sterone A. On
the 1st day, the cells are e%sed (+/- nmuristerone A)
and i ncubated at 37 for 24h day 2, the test
substance i s added (control DMSO and incubation is
B’drﬁ’?'?ﬁ'ﬂ'éﬂc%&m%#eﬂ%}de&t PiRitferationsisgayef ore a standard
XTT assay is car ried out. In table 1, the cytotoxic
and/ or growt h-inhibiting activities of selected
compounds of the invention w th/w thout expressiagn of
hbe Pse-dergndeasqrrtPmedialng: naigHonof felf H@“@W@P&hse'ected com-
PRl Yof ERXAVAHBLA Was ifVestighté®r art conj ugate AN 152,
and di sorazol e noieties disorazole A1, E1 and Z, and

56| shdyethe O BFOCIE 46 hohah BRI veYpteN(hChRFPRR poieve, cell Ilne (5C8;

bERs Floh 8 s BB TS, 2B BahA o AL BeaBEIR redatve cell

ineUTei; MOAGANbY 5@ UbiBHvas weapounds 13/ 14; di sorazol e

A 1 - Succinyl- [DLys 6] LHRH - conmpounds 11/12;

di sorazole A 1 - (Succinyl-[DLys 6]LHRH) 2 - com

pound 15. The conpounds tested showed no cytotoxic

Re§pactive eslld wetdexpasddcedi shiatcaltake madikimpinl 24wdlhenulti-titer-plates

T e et S e PBOTEE e R iy PR e i aipied n sucn

aeéa@ahaohfmoﬂmayu@stesﬁng tree urnkeardd comtroFesils keee BTN i@, thé Beponential
conj ugates show a clear attenuation of toxicity
P’l\‘ﬁﬁ PR¥FCt o t he free, unconjuagted disorazole
i.eties RH-rec or de ndent, . ..
Eoﬁlqop&)rogpa%ﬁr [ %@ﬂo].% %%tgreeddﬁge;l)laﬁgght ehours of initial growth (adher-
e it @ velomeichtt 00l uL ndyibidtthe finaifconadntraperd givear iatiasa 20f
sel ected com pounds of the invention was investigated.

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 cells 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 total 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 different concentrations of test com-



To study these effects a human GhRH receptor (hGhRH R

positive cell line (5C6; Beckers et al., Eur. J.
w®r@slozsys4 1995, 231 : 535-543) and an hGhRH R PEDEP100T059310
cell line (LTK-; ECACC No. 8501 1432) was used.

Respective cells were exposed? o0 1 nL culture nedium

in 24wel | rrultl-tlter-plates Ps) with a cell nunber

of 15000 cells per The cell nunber is adjusted
PeHNY§ ke displiayed: H_QP p&?'lf%ﬁt'@“ Halps obpnireaieq q;\cgwtrph@ells after 96 hours

ldret RafoRe.. creRt Ethpdimbl Siséd Re@tprilor akt '&ohjhgat@mﬁ‘ﬂ‘hh@{he follow-
grow h phase. Test conpounds are given he cul tur

@g|qegcmc‘é)rnp,gqu,smafsth%fnvpﬂqqu Q!SO@ZBW% (Gletaet-Rehyse)-HAY)- -

BorMSUHIE! ﬁﬁlSélQlQoI@L— Bgcdhﬁl[@l Lymmmmalcoﬁmgﬁmsad.wafole E1-
|ven|ntb i ncubati on

H@'%ﬂw‘—és lLuHFi'ﬂJr&OW@aPWﬁ 1%%@&@@%{20&% A ar%ycslmél [Qéwrss]LHRH -
86rRp a8 ad/ onbigravbib m1cthw.®u[v®%sﬁljulwmmn QUHomRShd 15.

conpounds. After the washing the cells are placed into
an incubator (at 370C, 5% CO2 and 95% at nospheri c
hum dity) and i ncubated for further 4 days. For the

Artestdd BahpeUmaefof ifeingehdonnehsles d@éé aépérrd@blbmhibm@ntdﬁ%en prolif-
cells are detached usi n%s %dﬁsqun EDTA and centri

FiREom AKRIdhe Bvestaalipn peiiq fe st iapiotan Pffﬁ‘ih‘n%%‘?ec'f'c as can
B& SedPlidHh @b eSULIROwlh Me-HCRIAH-ANRIgHERY cdiBae Kman

Coulter). The nunber of vital cells is analyzed in

conpari son with untreated control cells (= 100%. Only

cell groups (respective wells) are considered of which
Thisletot al cell viability is nore than 90% i.e.

inhibition of cell proliferation by unspecific

toxicity cah be ex ddludadsCbn table P, the cellline LTK-

prQﬂmﬁoelf]gt | pbh—status :\f ter 96 TaVET nf | net bat ion nf

hGhRH R pos ﬂ(i)q,rg\/l mH) nM 1nM 0,1 nM 100nM | 10nM | 1 nM 0,1 nM
control 100% 100%
AN-152 42 1 101,3

compound 17 41,7 58,5 85,9 95,5 98,0 98,8 99,8 100,9
control 100% 100%
AN-152 43,9 102,3

compound 16 21,9 54,1 80,9 83,8 61,7 103,4 | 105,8 | 101,8
control 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
control 100% 100%
AN-152 43,9 102,3
compounds 23,5 52,5 80,3 88,0 77,2 101,4 | 111,5 | 109,6

11/12
control 100% 100%
AN-152 43,9 102,3

compound 15 43,0 66,6 98,6 95,1 101,7 | 108,0 111,3 | 108,6




negative cells in the presence and absence of

different concentrations of test conpounds are
waoele@plozped. The proliferation status of untreaP@EP2007/059310

control cells after 96 hours is set to 100% Test

conpounds used were prior art,conjugate AN-1 52 and

the follow ing sel ected conpounds of the |nvent|on

dlsorazole - (Qutaryl-[ D Lys 6] LHRH) - npound

Yy Grfid: 6?%%0"293“"39& EF%‘?FQ'FBWL% a@}'EPRtICD"‘tP&H’BSJﬁd" vivo

16; disorazole E 1 - Succinyl-[DLys 6] LHRH -

conpounds 13/14; disorazole A1l - Succinyl [DLys

é HRH - co ounds 11/1 2; disorazole A

esldel Rypup %%C%W%rﬂmcu?ted %&?ﬁ@ﬂﬁ@“siisw'twhe rafdf ggpeptor

pSIRRUAGHaN byvdrke dafbmnﬁa @éll IRV @AH TS G- rﬂ.ﬂ.@ﬁr@awer animal). The

|nh|b|t|on of ce eration over

m%'gﬁnb‘é(?? 8iaripe @ftﬁgfowat@@ % SRIGIUMPRY. 9 %WH’H?'BP?H’ dape group were
gédect is specific as can be seen fromthe results

with the hGhRH R negative cell line LTK . Table 2V)
GnRH-recept or dependent anti-proliferative action of

0R5a9 b tHeﬁeXﬁérlmeﬁp tRDinEilAdbanumBLivalue e waks @RteMired by palpation
i nocul at ed subcut aneously with the GhRH rece
LHDSeh1S 00 het CoTRPAch WerP aCUiSies) Sobpedie i oe 0 ke

mddrm@m splnhes:tumrnt@mbwal vein dhi@e @paninfNt was started
fter formati 0E1of salid tunors ani mal s pe

aWsY%“"[]%Q Or@pf@a%/ galyye qeﬁgg P‘f'rre?rﬂg mQthgs)contammg the

te@ﬂdzdtmﬁb!mb ifh thereqiRddUBR c¥REatid e ek dRftlstededtc dhiy@h day 0 of
Test conpounds were adm ni stered

15

%ﬁd set to 100%

BXREHERT y on day O of the experinment by injection

Thé Runidi&izeaids dé@érmn‘iécd dd¥n bﬁﬁélpé’tﬁinrﬁﬂ c$a 4] &ttlwd@feﬁlment
vol une of 10m of

9% sal | n
o€ £7SS B APRPATARGE Piw%dol‘tlé’é‘? L

ML

2
ldefog

RO NGENEHdtd, ke WaRheidsd, Wepé escetcdnBRugnduL e xbyimenef
The tunor size was determ ned agai n by

pal pati on on day 18 of the experinent.

t he experi ment .

Control Disorazol Z Compound 16 | Compound 16
Group (saline) | (0.16 mg/kg = (0.5 mg/kg = (0.1 mg/kg =
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 76
day 18
Standard
deviation 165 97 26 64
day 18




In the case of appearance of additional tunors, the
vol umes were added. No toxic effects, |ike weight

wo o®s/028%8¢ e recorded t hroughout the experi nent PQYEP2007/059310
results denonstrate the growth of the untreated
tunors, the noderate suppressjon of tumor growth by
di sorazol Z al one, and the dose dependent, clearly
i mproved ant i proliferative efficacy obtained by .
Eonyasyhs fomoBYrat 6w of thegnigalapdugprs, g egeipigsuppression
8f| t%’m\?\gw% BY disbRizbIor Ahé dn)th&ddse ddpehdentfelearimprévéd anti-

( l herein. Ais a disorazole npiety accordlg%fto
piofiteratie EfficRePRIRIBEHA LY RAMUIFHOR O AISATaZRHA 10 [Rekfs TReFRH-
Rgm Rhm R 1, R2, R3, R4, R5, R6, R7, R8, R9, R10, R
11, R 12, R13, R14, R 15, Rl16, R 17, R18, R19, R20,
R21 , R22, R23, R24 are independently from each other
selected fromthe group consisting of "hydro gen,

al kyl, cycloal kyl, cycloal kyl -al kyl, aryl, heteroaryl,
aryl -al kyl, heteroaryl -al kyl, heterocyclyl,

het erocycl yl -al kyl, al kyl sul fonyl, aryl sul fonyl,

aryl -al kyl sul fonyl, hal o gen, hydroxyl, carbonyl,
acetyl, carboxyl, carboxylester, am de, carbonate, car
bamat e, al pha-am no acid resi dues, beta-am no acid
resi dues, al koxyl, am no, imno, hydroxylam no,
nono- al kyl am no, di-al kyl am no, hydrazinyl, cyano,

al kyl cyano, sul fhydryl, disulfidylalkyl and/or

al kyl -sul fidyl" which are optionally substi tuted in
the al kyl, cycl oal kyl, cycl oal kyl -al kyl, aryl,

het eroaryl, aryl-al kyl, het eroaryl-al kyl,

het erocycl yl, heterocyclyl -al kyl, al kyl sul fonyl,
aryl sul fonyl, arylal kyl sul fonyl, carbonyl, acetyl,
carboxyl, carboxyl ester, am de, carbonate, carbamate,
al koxyl , nono-al kyl am no, di-al kyl am no, al kyl -cyano,
di sul fidyl al kyl
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and/or al kyl -sul fidyl group by 1, 2 or 3 substituents
i ndependently from each other selected fromthe group

waeomwsiostosng of "al kyl, cycl oal kyl, cycl oal kyl - B R¥EP2007/059310

aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl,

het erocycl yl , heterocyclyl alkyl, al kyl sul fonyl,
aryl sul fonyl, aryl-al kyl sul foriyl, halogen, -F, -d,
-Br, -1, - N3, -NO 2, =0, =S, —S(O) 2, hydroxyl,

nyl, acetyl, carboxyl, carboxylester, -C(O OH,

-C(ONH 2, amide, carbonate, carbamate, al pha-am no
acid resi dues bet a- am no acid resi dues, alkoxyl,
ami HEOMPAYHeLOf “F\%/BPI”BR[?I m no, nono-al kyl ani no,
di - al kyl am no, hydrazinyl, cyano, alkyl-cyano,
sul fhydryl, disulfi dyI al kyI and/ or al kyl -sul fidyl";
optional Iy, @hy BwoAaubacé®t rHdicals R of radicals
Ran, Rbn, Rcn, Rdn, Rem Rfm Rgm Rhm R 1, R2, RS,
R4, R5, R6, R7, R8, RO, R 10, R1 1, R12, R 13, Rl4, R
15WNRreig; R 17, R 18, R 19, R0, R21 , R22, R23, R24
can form an atom ¢ bond to yield a doubl e bond or can
f or M 5P disererolg ﬂc%%/@a?erdmai? foamuledd) ri di ne), al kyl -
cycl o al kyl -, cycl oal kyl -$I kyl -, heteroaryl -
aryl -al kyl -, hetergaryl ,Rhetero |yl and/ or
het erocycl yl - al kyIFpa?bst Ik—%ﬁ Rh Bﬁn ﬁlFﬁQdi ne),
thiirane and/ or [
i ndependent |y fr

sel ected f group cBﬁsRﬁHﬁg ¢f10" PEY
pepti de hor e, protein, protein hornone,
l'i gand, bl ood|plasnme protein, serum protein,

(1,
wherein:

Ra,, Rb,, Rc,, Rd,, Ren, Rf., Rgm, Rh,,, R1, R2, R3, R4, R5, R6, R7, R8, R9,
R10, R11, R12, R13, R14, R15, R16, R17, R18, R19, R20, R21, R22, R23, R24
are independently from each other selected from the group consisting of “hydro-
gen, alkyl, cycloalkyl, cycloalkyl-alkyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl,
heterocyclyl, heterocyclyl-alkyl, alkylsulfonyl, arylsulfonyl, aryl-alkylsulfonyl, halo-
gen, hydroxyl, carbonyl, acetyl, carboxyl, carboxylester, amide, carbonate, car-
bamate, alpha-amino acid residues, beta-amino acid residues, alkoxyl, amino,
imino, hydroxylamino, mono-alkylamino, di-alkylamino, hydrazinyl, cyano, alkyl-
cyano, sulfhydryl, disulfidylalkyl and/or alkyl-sulfidyl” which are optionally substi-
tuted in the alkyl, cycloalkyl, cycloalkyl-alkyl, aryl, heteroaryl, aryl-alkyl, het-
eroaryl-alkyl, heterocyclyl, heterocyclyl-alkyl, alkylsulfonyl, arylsulfonyl, aryl-
alkylsulfonyl, carbonyl, acetyl, carboxyl, carboxylester, amide, carbonate, car-
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mis O 1, 2, 3. A conpound as clained in claiml1,
wherein A is a disorazole noiety according to formul a

w@bdoBpedees ein: R0, R O, Rkp, R p, Rmp, Rnp, ReGI/ERDET/059310

R27, R28, R29, R30, R31 , R32, R33, R34, R35, R36,
R37, R38, R39, R40, R41 , R427 R43, R44 are

i ndependent |y from each ot her sel ected fromthe group
consi sting of "hydrogen, alk cycl oal k

cycl RN alkayl. MogesA y'%ﬂ@r%a}mamm ﬂlkyﬁ@wp disulfidylalky

het esRpsHIkyREH Ny g bQ%yOICECer sublé‘lﬁh&{tgfrﬁd%‘)é’rﬁdeﬁhyﬁbm each other
aIkyIsquonyI aryl sul al kyl su

hal oXfdafte fyqpéb@grouegpm@g’of a@{y{l ﬁycloelgylb@g@yqa)(kyl -alkyl, aryl, het-

car basxyiye ahyihikyR Rb@foarf 0 mteeocye@r *hef@?&?clyl aIkyI alkylsulfonyl,
al pha- am no aci d residues, beta-am no acid resjdues

al ko@(y'rsulf%xi Ao/-alkisHEpnyhalog’g b —BrottoNe kY PamteS:

di - é‘(ﬁ)@lﬁy@r@xylwwﬁl ré)élatyl %M%le @drwyre@@ma( )OH —C(O)NH,,
sul fhydryl, disul or alkylsulfid

yl
whi W'Q?é%%‘?ﬂ%%é’?f%ﬁ%ﬁ){matﬁr@'ﬂo|aﬁ'dtrﬁ%dlé€f9x§?15ta -amino acid resi-

cycl dlﬁalské{lkoxW)é%l@@'lﬂﬁWO' ﬁt‘*dff&iylanﬁihw morliteammgmrrwl di-alkylamino, hy-
aryl - al het er oaryl - hetero

e DM SHang) AN Cy%ﬂ'(k;w@md%rﬂﬁrU'f'dé{l%(hyéﬁmd/%wlfyl sulficyl'
aryl - al kél sul fonyl car bonyl , acet car box

oo LRIl gy SRAdarET BRI A 8 2ale By e kyRen Rl
MoNoR h:mlmann NR2, R, i, kel RBI kP, R&IAY IR10yRND, R12, R13, R14, R15,
di sul lLalkyl _and/or _al kyl -sul fidyl rg?rou %1, 2 or .
S SR SRIY m R RBhee?. MR ed et o Semisiond to vield
ffO{ﬁHfl&)l?]b?f@Oﬂd@th@ﬁ hﬁ@p@flde @:lxké{ﬁ aﬁ%' Qﬂh&ﬁﬁé ), alkyl-, cyclo-
CyCl 0a a roar

ot A PYSe RIS e By - éecgﬁéylﬁkya Rgiprocyclyl-

al kydfeydfreperbeyci- Mlk%'-’éufo@ftmed B[rith tairkies Uhiraney bnd/or thiirane-S-
hal ogen, -F, -d, -Br, -I, - N3, -NO 2, =0, =S, =§(0)
2, h‘i}ibqeo%?Pp’ carbonyl, acetyl, carboxyl,

Car RS IR R RO fach OTER AL, BbERARGRLS A with C1

and/or C2;

C1, C2 are independently from each other a cell-binding molecule selected from
the group consisting of “peptide, peptide hormone, protein, protein hormone, recep-
tor ligand, blood plasma protein, serum protein, antibody, antibody fragment®;

nis0, 1,2, 3;

mis0, 1,2, 3.

2. A compound as claimed in claim 1, wherein A is a disorazole moiety according to
formula (l11)



aci d residues, al koxyl, am no, imno, hydroxylam no,

nmono- al kyl am no, di al kyl am no, hydrazinyl, cyano,
wa@bdoglo2soyano, sul fhydryl, disulfidylal kyl and/BECT/EP2007/059310

al kyl sul fidyl"; optionally, any two adjacent radicals

R of radicals R0, RO, Rkp, ﬂp Rmp, Rnp, R25, R26,

R27, R28, R29, R30, R31 , R32," R33, R34, R35, R36,

R37, R38, R39, R40, R41 , R42, R43, R44 can form an

atomi c bond to vyi eI'F?Pa doubfe kg

epoxi de (oxiran), ;

cycl oal kyl - :

aryl -al kyl -, 2 d/-or

het er ocycl akkyl - subst i”fUt ed g Aziri g

thiirane afid/o h||raeSF&98|B‘g T

3; pis O, 2,N3 3. Hﬁ,conpoundRaB cl fai nmed |n arsy of

clainms 1 to h

consi sting of:
prot eol yti
l'i nker, a
l'i nker,

li
Iimﬁg
resi dugs dlp
hydr azorfe | ~de

resi due |ink®r, poly-.thylefegCoIe (pEGQ i nker". 4.

A conpound as cl ai metbei n cIa|n13R”°l;.e|n the linkers

B 1, B2 are independent!yRfrom each o her selected (I,
fromthe group consisting of: "X1-alkyl -

X3-merdigal kyl - X4, X5-cycl oal kyl -al kyl - X6

X7-al kyl - cycloalkylalkyl X8, X9-aryl-X1 0, X

11-mr s, ﬂkp,xﬁlp K, RX fﬁz@' Reb - mwlm@l hib FI@O‘LRSX R32, R33, R34,

het er oar X 1 het er oar yl -

19- Pa?,a,(ﬁsghlg%r% {/:1}39a|f1ﬁ(g,|34>12642 )@13 %&44 are mdependently from each

other selected from the group consisting of “hydrogen, alkyl, cycloalkyl, cycloalkyl-

eavabl e |inker, self-i
e i nﬁer di suI fide
IIy |‘i§b||e | RAger ,

alkyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, heterocyclyl, heterocyclyl-alkyl, al-
kylsulfonyl, arylsulfonyl, aryl-alkylsulfonyl, halogen, hydroxyl, carbonyl, acetyl, car-
boxyl, carboxylester, amide, carbonate, carbamate, alpha-amino acid residues,
beta-amino acid residues, alkoxyl, amino, imino, hydroxylamino, mono-alkylamino,
di-alkylamino, hydrazinyl, cyano, alkyl-cyano, sulfhydryl, disulfidylalkyl and/or alkyl-
sulfidyl” which are optionally substituted in the alkyl, cycloalkyl, cycloalkyl-alkyl,
aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, heterocyclyl, heterocyclyl-alkyl, alkylsul-
fonyl, arylsulfonyl, aryl-alkylsulfonyl, carbonyl, acetyl, carboxyl, carboxylester, am-
ide, carbonate, carbamate, alkoxyl, mono-alkylamino, di-alkylamino, alkyl-cyano,
disulfidylalkyl and/or alkyl-sulfidyl group by 1, 2 or 3 substituents independently
from each other selected from the group consisting of “alkyl, cycloalkyl, cycloalkyl-
alkyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, heterocyclyl, heterocyclyl-alkyl, al-
kylsulfonyl, arylsulfonyl, aryl-alkylsulfonyl, halogen, —F, —CI, —Br, —I, —=N3, -NO,, =0,
=3, =5(0),, hydroxyl, carbonyl, acetyl, carboxyl, carboxylester, -C(O)OH, —
C(O)NH,, amide, carbonate, carbamate, alpha-amino acid residues, beta-amino

acid residues, alkoxyl, amino, imino, hydroxylamino, mono-alkylamino, di-
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het er ocycl yl - X22, X23- het erocycl yl - al kyl - ,
X25-al kyl - heterocycl yl -al kyl - X26", wherein X 1, X2,

WOX30088289345, X6, X7, X8, X9, X10, X 11, X 12, PCWBP2007/059310

X14, X15, X 16, X17, X18, X19, X20, X21 , X22, X23,
X24, X25, X26 are |ndependent./l from each ot her
sel ect ed fromthe group consisting of O, S, S-S,

Q) O 00O O NH O) NH-
(N:(H@)d@@'no Wrazocﬁﬂg'af@( @i(b(h%/ @@t%:(w)l disy Hcéyl_and/or alkyl-
NYSGHHO ., C=N-NH, NHN=C-, C=N-N Y6-, NY7- N=C-"
wherein Y 1, Y2, Y3, Y4, Y5, Y6, Y7 are |ndependently

frcapsn@mb MYNRo aii?iacbﬁ%@i@al%@@ﬂ rbblealgrmoumjocan iRet RAY, R, R25,

i) SR A oS! R aached ey A6 mo7. s, Ras, Ao
hgtFﬁﬁo?RMQ' R43, Fhﬂlc%{n%br‘ﬁ? lab{ 'atoﬁ}rhléﬁbbnd Mlé]@ @double, bon@]or can form
-or, - am no,

o ECHRPK RV anh & (AR aorlivs, CHIOE LRy Pitero-

SU'd‘riﬂé/ @Pyﬂa'lk,yl Od@ér)ébryl ARY10 %kero@jéﬁ‘yﬁldhmlor heletdcgtlyl alkyl-substituted
| ei ny f umar nd |inkers based on the

f omzmﬁ (?&'rlﬂﬂeéctb'l'rége agg/gr %H@”E‘@t}o@%gropﬁe Lys, Val-Cit
(CI truI | i n%)ﬁ 1, 4- bi s(am nonet hyl -) - cycl ohexane,
|s raﬁn orret hyl -) - cycl ohept ane, 1, 3-
b| S(aﬁl nopet hyl -) - cycl opent ane,
oA =(-am nonet hyl ) - cycl ohexane, 1, 4-
d| am nocycl ohexane,
1, 4- bi s(am nomet hyl ) bi cycl e[ 2. 2. 2] oct ane,

| ei nj d I'h i de, oo .
o B R BLe AR AYEP FEAIR Y o gvispersin hgdipkesn &1, B2 are in-
I'i ndegpend&id$ f{ometdnH athedeleanyd fyom BREGHoup E&iistiRGGF;

Lilly linker: Lilly BAMVE |inker: Lilly BAP |inker:

“‘enzymatically cleavable linker, proteolytically cleavable linker, self-immolative
linker, acid-labile linker, disulfide (exchange) linker, hydrolytically labile linker, bi-
functional linker, multifunctional linker, ester linker, peptide linker, linker with 1, 2,
3, 4 or 5 amino acid residues, dipeptide linker, tetrapeptide linker, hydrazone linker,
hydrazide linker, dicarbonic acid residue linker, poly-ethylenglycole (PEG) linker”.

4. A compound as claimed in claim 3, wherein the linkers B1, B2 are independently
from each other selected from the group consisting of:

“X1-alkyl-X2, X3—cycloalkyl-X4, X5—cycloalkyl-alkyl-X6, X7—alkyl-cycloalkyl-
alkyl-X8, X9-aryl-X10, X11-aryl-alkyl-X12, X13—alkyl-aryl-alkyl-X14, X15—
heteroaryl-X16, X17-heteroaryl-alkyl-X18, X19-alkyl-heteroaryl-alkyl-X20, X21-
heterocyclyl-X22, X23-heterocyclyl-alkyl-X24, X25—-alkyl-heterocyclyl-alkyl-X26",
wherein X1, X2, X3, X4, X5, X6, X7, X8, X9, X10, X11, X12, X13, X14, X15, X16,
X17, X18, X19, X20, X21, X22, X23, X24, X25, X26 are independently from each
other selected from the group consisting of “O-, S—, S-S—, C(O)O—, C(O)—,
OC(0)O—, C(O)NH-, OC(O)NH-, NHC(O)—, NHC(O)O—, NH—, NY1—, C(O)NY2—,
OC(O)NY3—, NY4C(O)—, NY5C(O)O—, C=N-NH—, NH-N=C—, C=N-NY6—, NY7—-
N=C-*, wherein Y1, Y2, Y3, Y4, Y5, Y6, Y7 are independently from each other se-
lected from the group consisting of “alkyl, cycloalkyl, cycloalkyl-alkyl, aryl, het-
eroaryl, aryl-alkyl, heteroaryl-alkyl, heterocyclyl, heterocyclyl-alkyl, halogen, —F, —
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cis-Aconitic linker: PABCl1 |inker: PABC2 |inker: PABC3
linker: PABC4 |inker: PABC5 |inker: PABC6 |inker: A

w@oopoesIdd as clained in any of clains 1 to 4, MMIPERI007/059310

the cell-binding nolecules C 1, C2 are independently
from each other sel ected fro_r%t_he group consisting of:
"octaner peptide, nonaner peptide, decaner peptide,

LHRH anal ogue, LHRHagoni st, LHRH antagoni st, bonbesin,
bonblesBh —hrmilsogifes hy ﬁﬁﬂs@'hoﬁhtagﬁ%i'@'t",o’ Ryshevisaring.iydrazinyl,
SONBLAG! Ak By LQearyrser um al bum n, hunman serum

al bum n ( A{, Gal anin receptor ligand, GALl receptor

| osyad, by F ReEIRYI0§Iuland 2atibing aharing, (dshayt cal

Abst rglct Servi ces %&e%i stg;%.)gllgmv& 04-% and
anadriROinksrs HREAbLA Mol wihg GRI@Iest | gand, sst1 receptor
i gand, sst2 receptor ligand , sst4 re ceptor |igand,
sst@lyrrreweGlyl PENgs, \sPTREiFLALE)N (Cheni cal Abstract
Services Reg istry No. 38916-34-6) and anal ogues,

oct 1,8e®id(glainoeeyi-FaycloNeshfia At 4-Be (anmicaRetReg-dyslohypthbe, 1,3-

?g@g@"&%ﬁ%ﬂ%@gﬁérﬁ%ﬁ mﬁg:é‘éé(%g‘gy'}grmegle)@-cyclohexane, 1,4-
7) ddiswlnbtgedhekbe, NE4-Bis(dahiadm el bgig[ 22 2]dotdind, g&ama-

(
Regi stry No. 99660-13-6) and. anal ogues, .bonhesi . :
BRI SEe S RSIOR SR G aRPEG biunctonal
| i gmrds, MBS (megipisoifarlyl) gRBd2, PEG3, PEG7;
gastrin-rel easi ng- peptide-receptor (GRP-R) |igand,
Bonthigslinkef;Bn; Chem cal Abstract Services Registry No.
3 1362-50-2) and anal ogues, gastrin-rel easi ng-peptide
(GRP) and anal ogues, neQ@ronedin B)

H OH
O\ |
Lilly BAMME linker:
O O O
NH
R oon
N
H
O }
Lilly BAP linker:
O
H
K /O_/_<O
\W/ARRN OH
H }
cis-Aconitic linker:
H2N P NH2
@) @)
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(Chem cal Abstract Services Registry No. 102577-19-5)
and anal ogues, [DTyr 6,beta-Ala 1 1, Phe 13

WO Dios/(2%984 euci n) 14] - Bonbesi n(6-14) and anal ogePE€BEP2007/059310

RC- 3095
(H D Tpi-dn-Trp-A a-Vval -d y.ﬁl S-Leu-ps/-Leu-NH 2;
Chem cal Abstract Services Registry No. 138147-78-1 ;
US 5, 244, 883; US 5, 369,094) and anal ogues, d n-Trp-

Al a-Val -d y-Hi s-Psi-Leu-Leu-NH (US 5, 843, 903) and

anal ogues, Gonadotr opi nrel easi ng- hornone receptor

( GIRAER] ink&¥and, GhRH-R type | 1igand, GhRHR type ||
i gand, |uteinizing hornone rel easing hornmone (LHRH;

G p-Hi s-Trp-Ser-Tyr-&\Yy- Leu-Arg-Pro-dy-NH 2) and

anal ogues, [HDN-ys RH, O pNotelin ([D-Trp

6] - LHRH, Chem cal \AbsAracCt Seffvi ces Regi stry No.
57773-63-4) and anal ogues, Histrelin (6-

[ 1- (phenyl net hyl ) - D- hi stidi ne[-9-(Nethyl-L-prolinand
e)-10- degl yci nam de- LHRH, Chem cal Abstract Services
RegPABFy S 76712- 82-8) and anal ogues, Buserelin (6-
[O(1, 1

- di et hyl et hyl ) -

ine]l-9-(N-ethyl-L-prolinamde)-1
0- degl yci narki@e Chedi caJNAbstract Servi ces

Regi stry No. 579 and]fanal ogues, Leuprorelin
(6-D-1eucine-9-(N-ethyl-L-prgjinanm de)-10-deglycinamd
e- LHRH;, Chem cal Abstract Services:s Registry No.
53714-56-0) and anal ogues, Coserelin (6-[0-(1, 1 -

di nRABYB Erkey1 ) - D- seri ne] - LHRH 2- (ami nocar bonyl ) hydr azi
de; Chem cal Abstract Services Registry No.
65807-02-5) and apal Qgues, Nafarelin (6-[3-(2-

napht hal enylH N3 .: - LigpH;, Chem cal Abstract

Servi ces Registry\Ne-/76932- 56-4) and anal ogues,
LHRH- 11 (Pyr-Hi s-Trp-Ser-Hi s-Ay-Trp-Tyr-Pro-d y-NH 2)
ands ) qgues, Cetrorelix (Chem cal Abstract Services
Regi stry No. 120287-85-6) and anal ogues,

Teverel i x/ Antarelix (Chem cal Abstract Services

Regi stry No. 144
gistry No. 4 OH

PABCS linker:

PABCS linker:

HOAQ\/O\”/OH

O

5. A compound as claimed in any of claims 1 to 4, wherein the cell-binding molecules
C1, C2 are independently from each other selected from the group consisting of:
“octamer peptide, nonamer peptide, decamer peptide, LHRH analogue, LHRH
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92-0) and anal ogues, Ozarelix (D631 53; Chem cal
Abstract Services Registry No.295350-45-7) and

wa@paBoggees, Abarelix (Chem cal Abstract Servi CBGI/EP2007/059310

Regi stry No. 183552-38-7) and anal ogues, Degarelix

(Chem cal Abstract Services Rggistry No. 214766-78-6)

and anal ogues Detirelix (Chem cal Abstract Services

Regi str . 89662- 30-6) and anal ogues, Ganirelix

( Ch@ﬁ”t%l LHiH3 apiggenigePomeesin, #@@g}@ﬁwnﬁbguqmmmamgomst

andscﬁﬁhﬁbﬁ%ﬁ%ombfdéfa@h'aﬁé bé dernapihfdlhuManiseamt aloumin
Services Registry 68-12-4) and anal ogues,

GP%@W e@%‘ﬁ["ﬁrr e‘PQ%‘Hrﬂ'Qé”" P@%Lsﬁpr@fé?@tﬂrs“géﬁﬁ @Ak? re&ae@ghgand

Ki sgdrainh (EnekblédobRadtSrpntdaR N&Ct1 9588 Y488 Snd anal
Regl Stry KNo. 374675 21 5 %ﬁﬁﬁg e §8ind analogues,

i SSPRAPSIALN r5CRRION Ba0Enesh (oRPPIRG Mg pSIamapPIsEdgand , sstd re-

Regée?)‘tdrm?&m s8t646d&ptdr 18aRa, s%ﬁ{ét@rﬂﬁlnqgiﬁémcamt)ﬁﬁdct Bervices Reg-
(Chem cal Abstract Services Registry .. 3881 38-21-4)

andSBhRIP S, 34 AndlanaIogupe 08 eqlide PB%W&a' Npstyacicaervices Reg-
r ecigpf Rb. 431681769 I\élﬁa/d%%gues:er—m 981 {D-PABGY NGB D-PResVal-

| i gand, subst.ance P%
Ly sCysieyctig(R—a@eispidel Bhe ng Wﬁ%ﬁlcw&bsmﬁptﬁe%ﬁ%ﬁﬁ%@ﬂry No.

AbSé%%@HSS@réh'd%ﬁloB@Qé Pohbedia- ree?e%%mgﬁl%i c®B1<5\"é3eptor Ilgand BB2
anal og ueslgélf@ R%iSer- Phe- Val - -Leu-N e-NH

| ogf@€<Rtof (@E‘Pi“%”ds@%rt'%%%sﬁ‘ga?ﬁpngﬁ é?Q?@EPééGRP R)

[ N I%gﬂa@ BOYRbESHK B Gh%ﬁaﬂA@Qtra@ﬂge@&@L‘ %@%& NoVBPEe-50-2) and
urokinin B and anal o L}Le)bet a- Al

NeLﬁ"lﬂJGQr"r'P'ﬁ 9eeyin- rflﬁas'ﬁﬂdPeQ ”dl?rrti’&gk‘ﬁ |W?UF%%M Br

[ |
Br g@? {nﬁ(ﬁm\?ﬁ%@gbmwg F%@‘%?’ I@%A 2%??‘%? Oédﬁdﬁ%f&i’ogueap

ChehircagtaAld  Ehe adle( F'W%@s -Reg0ssip(p- 1\133@81”8@9%3 Ai£43095

an admgm?cand\?m@ e Bls LE’élﬁ,défJmer\ngaeﬁeraréal REHHRSE Services
desArg Braékl nin and anal o

9- BREASHR NP-n! S3AG7-4Rr H&k% @%es %369 094) an%l analogues, GIn-Trp-
9[ Lt 8lal-BnyaAske 4Ly aed- WEKU@%JQ% 9(53‘)%@3,55&&) Df@s) Gonadotropin-

8] - Bradyki ni n and anal ogues

7, L&lespnImomeng FecRPiah F@@g@ga%g% ajgoe | Ilgand GnRH-R type

[l ligand, luteinizing hormone releasing hormone (LHRH; Glp-His-Trp-Ser-Tyr-Gly-
Leu-Arg-Pro-Gly-NH,) and analogues, [D-Lys®]-LHRH, Triptorelin ([D-Trp°]-LHRH;
Chemical Abstract Services Registry No. 57773-63-4) and analogues, Histrelin (6-
[1-(phenylmethyl)-D-histidine]-9-(N-ethyl-L-prolinamide)-10-deglycinamide-LHRH;
Chemical Abstract Services Registry No. 76712-82-8) and analogues, Buserelin (6-
[O-(1,1-dimethylethyl)-D-serine]-9-(N-ethyl-L-prolinamide)-10-deglycinamide-
LHRH; Chemical Abstract Services Registry No. 57982-77-1) and analogues, Leu-
prorelin (6-D-leucine-9-(N-ethyl-L-prolinamide)-10-deglycinamide-LHRH; Chemical
Abstract Services Registry No. 53714-56-0) and analogues, Goserelin (6-[O-(1,1-
dimethylethyl)-D-serine]-LHRH-2-(aminocarbonyl)hydrazide; Chemical Abstract
Services Registry No. 65807-02-5) and analogues, Nafarelin (6-[3-(2-
naphthalenyl)-D-alanine]-LHRH; Chemical Abstract Services Registry No. 76932-
56-4) and analogues, LHRH-II (Pyr-His-Trp-Ser-His-Gly-Trp-Tyr-Pro-Gly-NH.) and
analogues, Cetrorelix (Chemical Abstract Services Registry No. 120287-85-6) and
analogues, Teverelix/Antarelix (Chemical Abstract Services Registry No. 144743-
92-0) and analogues, Ozarelix (D-63153; Chemical Abstract Services Registry No.
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(Chem cal Abstract Services Registry No. 259883-69-7)
and anal ogues, BKM 822 (Chem cal Abstract Services

woRe@sL8994 No. 259884-10- 1) and anal ogues, BKM BTODEP2007/059310

(Chem cal Abstract Services Registry No. 259885-54-6)

and anal ogues, BKM 638 (Chemgal Abstract Services

Regi stry No. 259885-81 -9) and anal ogues, GHS re

cept or nd Ghrelin %\Chem cal Abstract Services
Reg?%ﬁSPS} 396@88'99% Parghy %W'S@lfﬁtra%&’é\‘@ﬁ Registry No.
( CthQSGQJ%Aﬁ?%‘hB aghlo §reﬁ>‘?@)r$énﬁ|b!al%stré&@é?@ce’%meglstry No.
1) and anal em cal Abstract_ Services

Reg? ¥t/B§- 7&5 anfQQ'QQB@ﬁ» @e gy (ehpanisgibsirae anvioes Regisiry No.

( Cheysisoado- 6‘)%3%%@08@@5 A48l e%éa\( AbBract 88RkcksA Fﬁe@s?r» No.
and anal ogues Hi s-D- Al a- Tr p- D- Phe- Lys-NH

a0 21 ABY By Ao s ey AR PET64) ARBIrACt Sehuices Registry
876:6-184563- 1214 aﬁ@ahélg%lﬁa%:, GPRsY S 8cdgirfigBndy) Kisspeptins and ana-

anal ogues, EP- em cal Abstract Seryvices
Redp@fersyk'ﬁ%oe%@ Oﬁ@l Q =hemica| Abgiatt pndees Rrastyc anggf75-21-

ghr§|dnﬂ a%%%g@@s’i'k%td m 1 SQIKQ—XB'%Chéiﬁi@ﬁlt/%stﬂab&?é}dlceé—%lstry No.
ecept or | receptor |igand, relaxin

I
ifiocal 8%3@!“?‘ é‘@?'o%?%/lnlf‘é%s“ﬁé@h%’f‘lcﬁ' Astragipperviges Registry No.

andsméh@g @andiaRgbid, Inbk@k.%m@@ ht6ieli h&&@w@h&e& r
Abstract SLek?w ces qul str . 1665p g%l- %

andl9ggee¥i/ YrEIE 1 ligrad, d‘é’fﬁ fegepter P%‘Qp?%tqqcﬁfn@* Arg-Pro-

9' Ul_g/@ FgﬁfGIh@ﬁ-%@fPHe' CRNdu- MétWHQ@heMd‘aﬁ?ABQF&dt dervices Registry
Abstract Services Re

5. SPEOI)GS:;PA%%%Q?'@@% H-BFRiSsigahe b ARG Py gt and ana
( 4B, WeR@L PR dtade Fssﬁd/aﬁeﬂégﬁ@gumw]mé\pok.n.n A(4-10)

1164 9- 3 -4) and anﬁl ogues, Chol ecyst okinin recge

i AIAnateaKes dARRN ?é&\l@&%‘ﬂmm Bgeevﬁcﬁna@@@ dekE A %lfé\!%?kmm A4
I I gﬁm%ndia%@gn@é:% inir] @a&stor @mhegyséc@biom.ghnd B2 receptor

m cal Abstra ervices Reg ¥ 1- )
R rgaTIn A e PTG B Cabe Proutias REFOTE GRAGIER! Ab-
NPYskracesenices Rey@aptlio. bE¥2-2) arg @hé’lb%uésﬁ @élgﬂxrg?ff’é@ -Bradykinin and
receptor |igand, neuropeptide Chem, c

analogues, esArg -Bradykinin and analogues LysdesArg Bradykmm and ana-
logues, LysdesArg®[Leu®]-Bradykinin and analogues, [Hyp®, Tyr(Me)°]-Bradykinin
and analogues, D-Arg[Hyp®,D-Phe’,Leu®]- Bradykinin and analogues, BKM 718
(Chemical Abstract Services Registry No. 259883-69-7) and analogues, BKM 822
(Chemical Abstract Services Registry No. 259884-10-1) and analogues, BKM 570
(Chemical Abstract Services Registry No. 259885-54-6) and analogues, BKM-638
(Chemical Abstract Services Registry No. 259885-81-9) and analogues, GHS re-
ceptor ligand, Ghrelin (Chemical Abstract Services Registry No. 304853-26-7) and
analogues, Hexarelin (Chemical Abstract Services Registry No. 140703-51-1) and
analogues, GHRP-1 (Chemical Abstract Services Registry No. 141925-59-9) and
analogues, GHRP-2 (Chemical Abstract Services Registry No. 158861-67-7) and
analogues, GHRP-6 (His-D-Trp-Ala-Trp-D-Phe-Lys-NH,; Chemical Abstract Ser-
vices Registry No. 87616-84-0) and analogues, D-Lys*>-GHRP-6 and analogues,
EP-1572 (Chemical Abstract Services Registry No. 381231-18-1) and analogues,
des-octanoyl ghrelin and analogues, relaxin receptor ligand, LGR7 receptor ligand,
LGRS receptor ligand, relaxin (Chemical Abstract Services Registry No. 9002-69-1)
and analogues, insulin-like 3 peptide (INSL3; Chemical Abstract Services Registry
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stract Services Registry No. 82785-45-3) and
anal ogues, [Leu3 1, Pro34] NPY and anal ogues, NPY-(1

wa2@8)28ad anal ogues, peptide yy (Chem cal AbsSPCHEP2007/059310

Services Registry No. 106388-42-5) and anal ogues,

Endot hel i n receptor Iigand, E8'IBA recep tor ligand, ETB
receptor |igand, endothelin 1"(Chem cal Abstract

Services Registry No. 123626-67-5) and anal ogues

endﬂ? hi&6P ho- 1(3@6%6%@9%59'#8@&0”5%?@3%@9 péqj:,egtqr ;“ NQp gluca-

2§%‘%’e§ 16D ligRRE, RNEGBH YRS pertiadot |pp@1mﬁmb§%ts
Abs ractgpSerr {??ces@llﬁegl stry IO(?\III%t 25692- 40- 2) ot Services

1
an R eajeisNoABRIBR AT dn RN EepV s UG e Pre@a%%@LP -2; Chemi-

VR
éACc'ifa/@éR&éF@t r@éivgée{s%fé@@ﬁtry\@ﬁ@%%&i% ﬂ?@rﬁpérﬁdl énu'eg 3®Iﬁ’olecystokm|n

AbsEPERIPT ligand; §1/ﬁ@dﬁﬁs'ﬁep9ptszb"gaf§7@@%2/ *iére&ﬁetoamand CCKC

| ogdespton (EholéSbtokAieimelicaANABE ¢ BeRRiok try No 9011-
Registry 1370 and anal ogues, PACA

( ChehPland Wsatn%&RﬁPB@%Yp@aBYgchypmhgammgyg 4@(;e or ligand,
anCNIaV@'ré&bfiﬁ 4.%:%%@(\(@ r8&d t&r%aﬁa Cr@luro‘&éﬁd@vm per Gh&ﬁ@al Ab-

Regi str anal ogues, Vasoac}iV

| nt%E?tCF éﬁﬂ“%%ﬁ‘ﬁﬁ@ﬁy |N<9e8%Kﬁg=f}5 -8 ehANaiOURB It e o O INEY and
Sera\’ria‘l‘@%e?%@ﬂ(f ys@’%ndﬁ% ued Peplidd P Cﬁféﬂh@eﬂ !A%§1sracY |S@rV|ces

m cal ervices Reglstry
. 79nglstgynl}§o awgpg% 6%§ apg Aealpg@sl Egplxp{g |n rg9esqtgr Ima@d ETA recep-

16, tleﬁhg?am E‘l’@réc Y&r:}f\td efdctifeln £ e%’ﬂ@él A@9Rsct Jekdides Registry
1, Pro2 VI P and ana VEGF recept or

|.d>5?rd123ﬁﬁﬁ o7 bt I0g1§65a RRIOURRID SN Tical Absledch Sepvices Regis-

| i gapde. M28eylsalo) aRd ahlishied, eBdcnéin § EHeRicdl KEQFact Services
Chem cal Abstract Servi ces Registry No. 127464-60- 2)

andRedHENOYRre'25 672 69@%?8@?”@9%‘\9&%‘@3&’@9% ipegRl geptide receptor
i g@ﬂMmehmmbaﬂ WA@M/\Wszaéééb‘[or(hgﬁfd FCR”[?IUPA@JAP receptor ligand,

ract Services i str

ana'f%%ﬁ%@ 2Qnghgiea rélcg%ﬁgglﬁ@aNo 137061 -48-4) and ana-
logues, PACAP(1-38) (Chemlcal Abstract Services Registry No. 137061-48-4) and

analogues, PACAP(6-27) (Chemical Abstract Services Registry No. 137061-48-4)
and analogues, PACAP(6-38) (Chemical Abstract Services Registry No. 137061-
48-4) and analogues, Vasoactive intestinal polypeptide (VIP) (Chemical Abstract
Services Registry No. 37221-79-7) and analogues, VIP (6-28) (Chemical Abstract
Services Registry No. 37221-79-7) and analogues, [(Ac-His',D-

Phe? Lys'® Arg'®,Leu®)-VIP (1-7)-GRF (8-27)] and analogues,

[Lys',Pro®®,Arg®* Tyr®]-VIP and analogues, VEGF receptor ligand, NP-1 receptor
ligand, neuropilin-1 receptor ligand, vascular endothelial growth factor (VEGF;
Chemical Abstract Services Registry No. 127464-60-2) and analogues, Fibroblast
growth factor receptor ligand, Fibroblast growth factor (FGF; Chemical Abstract
Services Registry No. 62031-54-3) and analogues” and preferably are selected
from the group consisting of: “octamer peptide, nonamer peptide, decamer peptide,
luteinizing hormone releasing hormone (LHRH), [D-Lys®]-LHRH, LHRH analogue,
LHRH agonist, Triptorelin ([D-Trp®]-LHRH), LHRH antagonist, bombesin, bombesin
analogue, bombesin antagonist, somatostatin, somatostatin analogue, serum al-

bumin, human serum aloumin (HSA)”.
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fromthe group consisting of: "octaner peptide,
nonaner peptide, decaner peptide, |uteinizing hornone

wo 20084898y hormone (LHRH), [D-Lys 6]-LHRH, LHRPCT/EP2007/059310

anal ogue, LHRH agonist, Triptorelin ([D-Trp 6]-LHRH),
LHRH ant agoni st, bonbesi n, bogtbesi n anal ogue, bonbesin
ant agoni st, somatostatin, sonmatostatin anal ogue, serum

a | bumn, human serum al bumi n (HSA)".6. A conpound as
B ot ﬁ%@pPWdaﬁ‘ﬁp'@fne@I'%?%Oflc'i"ﬁ‘sé to\ﬁné’héieﬂﬂ Wﬁé‘”F?rﬁI@ér%‘dE& are

1 &Eié’ntﬁal acthk €eMbingily rﬁ&@cdlé!secﬁﬁhdi chidndideaticar! ecul es
C1 and C2 are identical. 7. A conpound as clained in

any of clains 1 to 5, wherein the |linker B2 and the

gel A Ebr‘ﬁgblﬁ}ﬁj MI@iﬁiébffn QXy @ff &alﬁh@ﬁ thseWﬁBﬁem MeGiAkéH BXaridPthe cell-
formula (1V) A(l1V), npound as

cl hindiag F}?'G&HV Q)? a'@l r@tﬁgesgng GCCPrd'ﬁﬁ@rfé’T'HU'a/QV Vs a

di sorazol e noiety according to fornula R 0, R 0, Rkp,
Rrri p, R28,cR3G1 RAl , A2 R33, R34, R35, R36, R38,
R40, R41 , R42, R43, R44 are hydrogen; R p, Rnp
toget her form a double bond or are independently

§€l RebmPoliicPsB difithean®HRy QNS 18, Wherdhtdr 0gen,
al koxyl "; R27, R29 together form a double bond or an

ep0/xisd@dué@oakélamaouetﬁl%zeor&% té Rg@uRq)f orm a doubl e bond
or an epoxi de (oxiran) R26 are i ndependently

f'r omn, &6 thgtFkImg A, R i3, A RABS FBA0RBS, CRYES FSBi RGO, T4 1, R42,

" al |sot|onally substituted in the aIkyI
og%s @441”6423’%0 %’P’subst ituents in dependent ly from

her cted fr th royp, con
" aI FE[V%npg%qtlanﬁ%/m a deytgle ggpigfzar& pen erg} Y se%cted from the group
het neRrligd of “Aydtogen, kyloxylhet er oar yl - al kyl,
het er ocycl yl, heterocyclyl -
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:
“alkyl” which is optionally substituted in the alkyl group by 1, 2 or 3 substituents in-
dependently from each other selected from the group consisting of “alkyl, cycloal-
kyl, cycloalkyl-alkyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, heterocyclyl, het-
erocyclyl-alkyl, alkylsulfonyl, arylsulfonyl, aryl-alkylsulfonyl, halogen, —F, —CI, —Br, —
[, -N3, -NO,, =0, =S, =5(0),, hydroxyl, carbonyl, acetyl, carboxyl, carboxylester,
amide, carbonate, carbamate, alpha-amino acid residues, beta-amino acid resi-
dues, alkoxyl, amino, imino, hydroxylamino, mono-alkylamino, di-alkylamino, hy-
drazinyl, cyano, alkyl-cyano, sulfhydryl, disulfidylalkyl and/or alkyl-sulfidyl”;

B1 and/or B2 are independently from each other selected from the group consist-

ing of “dicarbonic acid residue linker, succinyl, glutaryl”;

C1 and/or C2 are independently from each other selected from the group consist-
ing of “LHRH, [D-Lys®]-LHRH, somatostatin, somatostatin analogues, human se-
rum albumin (HSA)”;

ois1or2;

pis1or2.



al kyl, al kyl sul fonyl, aryl sul fonyl,
aryl -al kyl sul fonyl, halogen, -F, -, -Br, - |, - N3,
WO D08A28930, =S, =S(0) 2, hydroxyl, carbonyl, ar&r/EP2007/059310
car boxyl, carboxyl ester, anide car bonat e, carbamate,
al pha-am no aci d residues, -am no acid resi dues,
al koxyl, am no, im no, hydrox am no, nono- al kyl ami no,
di - al kyl am no, hydrazinyl, cyano, alkyl-cyano,
sul f hydryl, disulfidylalkyl and/ or al kyl -sulfidyl"; B
1 and/or B2 are independently from each_ other selected
Pr oM COMROYIARRCIRIBISS s Ny ﬂfQC'%F”SﬂotP@aWB%Fﬁ'rb aci d residue
i nker, succinyl, glutaryl"; C 1 and/or C2 are
|nde8%%5%htly from each other selected from the group
consi st .ing of "LHRH, [DLys 6]-LHRH, somatostatin,
sonBto &S n anal ogues, hunman serum al bunin (HSA)"; o
is1lor 2, pis1or 2.9. Aconpound as clained in any
of clainms 1 to 8 wherein: nor ois 1, mor pis 1.
as clainmed in a f Ialns 1to 8,
18 ErmBoRRERE et afi 8B e ¥, 4o Te ompound as
claimed.in any of clainms 1 to 10, wherein the conpound
is 887 é?ed fromthe group consisting of:
,,dlsoraz e A1l - succinyl-[DLys 61LHRH"
(réalélé% ric conpounds 11 and 12): disorazole E 1 -
succi nyl -[D-Lys 61LHRH' (reqioi someric conpounds 13
and 14):..disorazole Z - succinyl-[DLvs 6l LHRH'
10 éf LR‘E{% gurﬂog%sn%%lﬁ{ngqqg )%fecléms 1(t%|1%t \%é(ljem[tRé lch’shpound is se-
lected from the group consisting of:

disorazole A1 — succinyl-[D-Lys®]LHRH" (regioisomeric compounds 11 and 12):

F X
ed
e N
o R
H b
N, i
B '\/Ji\ \/JL.
I S S B
G R o
=5
\1/ N
N
H

15 disorazole E1 — succinyl-[D-Lys®]LHRH" (regioisomeric compounds 13 and 14):




,,disorazole Z - succinyl-somatostatin" (conpound 18)

. 12. A disorazol e conpound according to formul a

w@ Yostes9ed n: Zan, Zbn, Zcn, Zdn, Zem Zfm ZgnPCEEP200Z059310

1, z2, z3, z4, Z5, Z6, Z7, Z8, Z9, Z 10, Z 11, Z 12, Z

13, zZ 14, z 15, 7z 16, Z 17, Z, 18, Z 19, Z20, Z21

222, 723, Z24 are independent from each ot her

selected fromthe grou- gonsi sting of "h%drogen,

al kdigorazgle Ad s |(guacinVisilxLvsall INAH) 2 1(gainpous - het eroaryl,

aryl -al kyl, heteroaryl - aIkyI het erocycl yl ,

het erocycl yl -al kyl, al kyl su nyl , arylsulfonyl ‘

aryl -al kyl sul fonyl, hal ogen)=hydr ox “Car onyI, rj§i

acetyl, carboxyl, carboxyl et N

car bamat e, alphaﬂéﬁLE?\gml resid

resi dues, aIkoxyI++a reo, Hi ¥l no, shydr X\ a 0,

nono- al kyl am no, di - aIk?V“n1no Ohydragﬁgyl cyano,
I

and/or NH

al kyl cyano, sul f hydryl d“éulfldylalky

al kyl -sul fi dyl " Wd y SyBSti t utethvin
the al kyl, cycl oal )yl yctoal kylAal kyk, aryl,

het eroaryl, aryl- al het’er oar alkyl
heteroc¥clxl het &r oc P ylsulfonyl

aryl sul Foryl , aryl al kyd fony , 6 bonyl , acetyl,

car boxyl ;™ arbox est ero'aff /mﬁarbonate car bamat e,

alkoxylégﬁgno al k nLnoH&dl-aT .am, no, al kyl -cyano,
h 3 -

di sul fi 1(JoENo] Ny i%d“ Eﬁd roup by 1, 2 or
3 subst;gué%kﬁ |n3§%1ngen |y f¥om eac her sel ect ed
from the “group consi@f al kyl , cycl oal kyl

cycl qal kyl -al kyl , rary aryl, aryl -al kyl,

het er oaryl - al kyl heterocyc , heterocyclyl -al kyl,

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

hal ogen, -F, -d, -Br, -1, - N3, -NO 2, =0, =S, =S(0)

€ -8 car bonat e,
carbanate alpha anmnq.a0|d re3|dues bet a- am no
aci dr esi dues, al kox b hydroxylan1no NH,
nono- alkylanlno, di Nk

O

O 5 N O : O \1\
N
\ H NH
o NG e
o 7 | Doy HN ™ NH,
= N
OH © -
o)
=
&
07 NANANA o

_0



hydrazi nyl, cyano, al kyl-cyano, sulfhydryl,

di sul fidyl al kyl and/or al kyl-sulfidyl"; with the
wWEe@sizsy34 hat at | east one of radicals Zan, ZbPCT/ER2007/059310

Zdn, Zem ZzZfm Zgm Zzhm ZzZ 1, Z2, Z3, Z4, Z5, 726, Z7,

Z8, 79, Z 10, Z 11, Z 12, Zl§€_214 Z 15, Zz1e6, Z 17,

Z18, Z 19, Z20, 221 , 222 Z Z24 is |ndependently

selected fromthe oroup con?}stlng of

carboxylester
am _!' OI’ :.-l:ll"‘ ar 1

re3|dues betaantno aC|d re3|dues"' mnth the further
provi so that acetyl is excludgdyrom"carboxylester”
optionally, any two adjacent { 26

Zan, Zbn, Zcn, Zdn, Zem Zfm &g Zhms 2 Z3, ¢ + O ©
Z4, 75, 76, Z7, 9,8Z jl0,] Zy ;12 Z 14, ;

Z 15 Z 16, Z 17 20 ' 70

NH,

can forman atomc boﬁd '-‘d‘aﬁdouble

form an epoxi de (oxiran), ' an (a2|r|dt3€% aIk
cycl oal kyl -, cycloalkylelkyl-, het er oar yl @J\
aryl -al kyl -, heteroaryl -al kyl o, tq;ocyclyl and/Hgr "N+,
het er ocycl yl al kyl - sub t ted azifia (aZ|r|dine)
thiirane and/ or thiNameys- oxi de gPo “nis O 1, 2,

3; mis 0, 1, 2, 3.%dX
claimed in claim12 acc
(VI) wherein: ZiO0, ZJO Z
Z26, ZZ?N 728, 729" 730,
736, Z37\~gZ38, 739 740, 741 , 742, 743, 744 are

i ndependefrit|l y fro ach ot her selgcted fromthe group
consisting Qf "hydragen, alkyl, c&g&gglkyl

cycl oal Ky -alky . aryl, fhateroa !y a yli- ahkyl

het er oar 1y het arony STy Ty af oKy al kyl ,
alkgls Fﬁgn?l, s :

di sorazol e cBanund as
ing to forqula (V)

Zr
7

NH,

O~

12. A disorazole compound according to formula (V)
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aryl sul fonyl, aryl-al kyl sul fonyl, hal ogen, hydroxyl,
carbonyl, acetyl, carboxyl, carboxylester, am de,

wea0borsase, carbamate, al pha-am no aci d resi duRST/EP2007/059310

bet aam no aci d residues, al koxyl, am no, imno,
hydr oxyl am no, nono- alkylan1 dlalkylan1no
hydrazi nyl, cyano, al kyl -cyano, sulfhydryl

di sul fidyl al kyl and/or al kyl sul fidyl" whi ch are
optionally substitu [ thg aIkyI cycl oal kyl ,
cycloalkyl-alk%%h Zhe ¢ |- al kyl,

het er oaryl - al rocycl yl -al kyl
al kyl sul f on yl sul f onyl,
car bon ° amide,
car bonaf e, dm no

di - al ky and/ or
al kyl - sul nts

consi stin

aryl, ,

het er ocyclzy] , ul fonyl,

aryl sul -F, -d,
-BrZ, = 0){12, hydr oxyI

carb C(O) oH, -
C(O | pha-am no
aci d reS|Q al koxyl ,
amno, im noz ox 1 NnozhRoNo- al kyl am no,

di al kyl ami no, 2‘hydlr aZi nyf'® cyano, al kyl -cyano, (V)

sul fhydryl, disulfidylalkyl and/or al kyl sul fidyl";

Wi twherhie: provi so that at | east one of radicals ZO,
Zj0, Zkp, Zlp, Znp, Znp, Z25, Z26, Z27, Z28, 729, Z30,
723123, 282 /cL 38y, ZEIALfnZBGn, ZA3041, 237 £3.7238 £5728), Z7ZZB Z%Z]]O, Z11,

20, A EHs 51 DgoERORG s sheoi ol b5 o

group’Consistin I'es onate
carlbaemndenta/l fphaeach oltbeasﬂlebtecbﬁ;ord GIEQrobptcansisnn.a)f dujiddogen,

resy HUSRioalkyl, cycloalkyl-alkyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl,
heterocyclyl, heterocyclyl-alkyl, alkylsulfonyl, arylsulfonyl, aryl-alkylsulfonyl,
halogen, hydroxyl, carbonyl, acetyl, carboxyl, carboxylester, amide, carbonate,
carbamate, alpha-amino acid residues, beta-amino acid residues, alkoxyl, amino,
imino, hydroxylamino, mono-alkylamino, di-alkylamino, hydrazinyl, cyano, alkyl-
cyano, sulfhydryl, disulfidylalkyl and/or alkyl-sulfidyl” which are optionally
substituted in the alkyl, cycloalkyl, cycloalkyl-alkyl, aryl, heteroaryl, aryl-alkyl,
heteroaryl-alkyl, heterocyclyl, heterocyclyl-alkyl, alkylsulfonyl, arylsulfonyl, aryl-
alkylsulfonyl, carbonyl, acetyl, carboxyl, carboxylester, amide, carbonate,
carbamate, alkoxyl, mono-alkylamino, di-alkylamino, alkyl-cyano, disulfidylalkyl
and/or alkyl-sulfidyl group by 1, 2 or 3 substituents independently from each other
selected from the group consisting of “alkyl, cycloalkyl, cycloalkyl-alkyl, aryl,
heteroaryl, aryl-alkyl, heteroaryl-alkyl, heterocyclyl, heterocyclyl-alkyl, alkylsulfonyl,
arylsulfonyl, aryl-alkylsulfonyl, halogen, —F, —CI, —Br, —I, —=N3, -NO,, =0, =S,
=5(0),, hydroxyl, carbonyl, acetyl, carboxyl, carboxylester, -C(O)OH, —C(O)NH,,
amide, carbonate, carbamate, alpha-amino acid residues, beta-amino acid



with the further proviso that acetyl is excluded from

"carboxyl ester"; optionally, any two adjacent radicals
wQ2@B/oesadd cal s Zi 0, Zj 0, Zkp, Zlp, Znmp, Znp, ZPGI/EEDE7/059310

Z27, 728, Z29, Z30, Z31 , 232 Z33, 734, 735, Z36,

Z37, Z38, Z39, 740, Z41 , 28 Z43, Z44 can form an

at om c bond to yield a double 6oond or can forman e p

oxi de (oxiran), aziran (aziridine), alkyl-
Cycqeglgpﬁ§,|ajkoxgly@r|nt513| ke, é]erﬂxylamm g}oggﬁhylammo di-alkylamino,

ar yhyopd A, oyaﬁtetaﬂ{ypévahb ﬁllﬂh?bryb dRekiayIakyidndlor afkgPéMay!’;

het erocycl yI -al kyl'- substituted aziran (aziridine),
t hi w.&ram@ cpﬂhat étuéets@eﬁe &@&lcd@ zgarn, ;Ecn, zd OZe,;!- Zf2Z0m, Zhm,

of 21 a7*|2|"r§3’1;’_"t tzé ZL@ Z7\/\ﬁ§r@ r17*10anY 262 %1% Z1(’n %}5 &1ﬁs¥h7 218,
5 15.7#4, (ZQUIJZJMHQZQQZH ZandébeﬁhGMntﬂ/f sefdctddBord 2hd @roﬂq@consstmg

wher ei n: 16. A djsora

ol e
der O EATDOR SRR ?%rem%tﬁé:aa%@?aem QA Gciohesidues, beta-

" I esthidb SeimEsiGueLPounds 1 and 2: conpound 3: conpound
4. reqioisoneric conpound 5 and 6: conpound 7:conpound

9: wigpeuithel RrovisdtagiLtdtyl B: xenBed t8m20arboxylester’;
optionally, any two adjacent radicals Z of radicals Za,, Zb,, Zc., Zd,, Zemn, Zfmn, ZQm,
10 Zh,, 21,722, 73,74, 75, 726, 27, Z8, 79, Z10, Z11, Z12, Z13, Z14, Z15, 216, Z17,
Z18, 219, 220, 221, 222, 723, Z24 can form an atomic bond to yield a double bond
or can form an epoxide (oxiran), aziran (aziridine), alkyl-, cycloalkyl-, cycloalkyl-
alkyl-, heteroaryl-, aryl-alkyl-, heteroaryl-alkyl-, heterocyclyl- and/or heterocyclyl-
alkyl-substituted aziran (aziridine), thiirane and/or thiirane-S-oxide group;

15 nis0, 1,2, 3;

mis 0, 1,2, 3.

13. A disorazole compound as claimed in claim 12 according to formula (VI)

Zio 7 7

20 37 (V1)
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conpound 2 1: 17. A process of manufacturing a
conpound as clained in any of clains 1 to 16. 18. A

wEe@sos®3onf manufacturing a conmpound as cl ai N"eRCT/EP2NY059310

of clainms 1 to 11 conprising the steps: a) reacting a
di sorazol e compound with a I |Eg}<er preferably a |inker
anhydride, to yield a nono- d/ or bisfunctionalized
di sorazol e-linker noiety, b) optionally, separation
(puvhereiRat i on) of the mono- and/or bisfunctionali zed
di sorazol e Li nker %eﬁtsy fraom_reaction_educts_and

pr ofle s 26y &o%rﬁb i4g 40 Che 4dt £oRaddty Z3% it adeds 233, 234 Z35,

(ptmse‘ Ized)zzngg 24vdizay, 21125214'81(244%é||ddé96ndentl?/ from each other
di sorazol e-1inker noi et% W|th cel | -

t o SAIRARA HORithGITRYB CRNTYING o hysfegess a'Fﬂr‘th%loé‘lkﬂ ):y(&paikyl alkyl,
B laryl, ﬁetercﬁ?yl arfialiRN Hetdroh rﬂldillahe(tél)&y&)?llhetelﬁcﬂclw -affey!, alkylsul-

d) optionally, separation (purification
di sfSP%lz%fV@U'é%W] GoAREYISPITeryt dglogeq ydgoxyl, caigoryl. agetyl, gggooxyl,

- Gareigleaterf amiab] carfdndle, Garbamdie, hiphafarhin® Btiteasisiiéd) beta-
educts and side products. 19. A pharmaceuti cal

con%’B@PtaP@r{e%SVFp% PEPRG %“'Bﬂdwavwgrﬂerm Bepp-pékylamino, di-
anUéIWIarﬁfnoaﬁydré?@% ﬁ@o @n{wem@ SRThGHIsH, @%@Iﬂuy\laﬁ’(%’ar@%r alkyl-

clains 1 to 16 har maceuti cal osit

cl afuhsy vy %{Pr?PH@“a”v\ﬁ dityigdingpe %‘&%Py yé&wﬂe@.'hﬂ a'ky'

IS 4 Ieﬁ@t@Fodr)ﬂ d@yldikyl, HéesBagf- alkylorﬁet@roem H&erb@ycmlalkw alkylsul-
per a tient's bodywe %

phaPPrﬁc%ersP'éfgw' cpripbyispifl & é“b@l 4 ﬁ%‘%ﬁy' WB‘W' GRrRORYPSIET am-
19 b@ o’é@ooﬁ&ﬁer&:arbtaheté:emgw Mbﬁélaﬂkgiﬁhﬁmd)@ablkwamm@péllkﬂﬁﬁ'ano

| east one phar naceu ally acceptable car rie
anoc,ilwlflcy@lfybp@q,(pr alkyl- sulfldyl group by 1, 2 or 3 substituents mdependently

from each other selected from the group consisting of “alkyl, cycloalkyl, cycloalkyl-
alkyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, heterocyclyl, heterocyclyl-alkyl, al-
kylsulfonyl, arylsulfonyl, aryl-alkylsulfonyl, halogen, —F, —Cl, —Br, —I, =N3, -NO,, =0,
=S, =5(0),, hydroxyl, carbonyl, acetyl, carboxyl, carboxylester, -C(O)OH, —
C(O)NH,, amide, carbonate, carbamate, alpha-amino acid residues, beta-amino
acid residues, alkoxyl, amino, imino, hydroxylamino, mono-alkylamino, di-
alkylamino, hydrazinyl, cyano, alkyl-cyano, sulfhydryl, disulfidylalkyl and/or alkyl-
sulfidyl”;

with the proviso that at least one of radicals Zi,, Zj., Zk,, Zl,, Zm, Zn,, 225, 226,
227,228, 229, 230, Z31, 232, Z33, Z34, 235, 236, 237, 238, 239, Z40, Z41, Z42,
Z43, 744 is independently selected from the group consisting of “carboxylester,
amide, carbonate, carbamate, alpha-amino acid residues, beta-amino acid resi-
dues”;

with the further proviso that acetyl is excluded from “carboxylester”;

optionally, any two adjacent radicals Z of radicals Zi,, Zj,, ZK, Zlo, Zmg, Zn,, 225,
226, 227, 228, 229, Z30, Z31, 232, Z33, 234, 235, 236, 237, 238, 239, Z40, Z41,
Z42, 743, 744 can form an atomic bond to yield a double bond or can form an ep-
oxide (oxiran), aziran (aziridine), alkyl-, cycloalkyl-, cycloalkyl-alkyl-, heteroaryl-,
aryl-alkyl-, heteroaryl-alkyl-, heterocyclyl- and/or heterocyclyl-alkyl-substituted
aziran (aziridine), thiirane and/or thiirane-S-oxide group;



22. The pharmaceutical conposition as clained in any
of clains 19 to 2 1, wherein the conposition conprises
w@rooBe284 one addi ti onal pharmacol ogi cal | y act POEEP2007/059310

substance. 23. The pharmaceutical conposition as
claimed in claim 22, mheranw%gm addi ti onal
phar macol ogi cal |y active substance is selected from
the group consisting of: "DNA topoi sonerase | and/or
Il 9f§H.Bi 2obs, DNA intercalators, alkylating agents,
m cr ot ubul e destabilisators, hor mon-  and/ or
grd%FHLfagt%r-receptor agoni sts and/ or - antagoni sts,
i nhibitors of signal transduction, antibodi es agai nst
growt h factors and their receptors, kinase inhibitors,
nt| - met abo )har maceyti cal . conposi tion
38" A amhad 4 Ryieain anaprdigs 12938, wikeRe n ¢ he
addltlona¢ phar macol ogi cal |y active substance is
sel8t@F From the group consisting of: "actinomycin D
an1no Iut$thin1de, aspar agi nase, avastin, azathioprin,
stine), bl eonyci n, busul fan, carbopl ati n,
CCNU (Ionustine), chl oranmbuci |, cisplatin, col aspase,
cycl ophospham de, cytarabin, dactinonycin,

oru ylstll troI ocet axe
68 BoPefid s e iy By of e Sedad drBRRERS
epI£§P%CI£ epot hi | one, erbltux
eryt ydroxynonyladenlne ethinylestradiole,
etqﬁqﬁ 3 fl udar abi ne phosphate, fl uoxynesterone,
flu e, gentitabine, gleevec/glivec, herceptin,
hexamet hyl r nel am ne, hydr oxurea, hydroxyprogesterone
caproate, idarubicin, ifosfam de, interferone, iressa,

hg! R?E@g{%ﬁre deri@SRR's %%’cfb%sr?om %‘@8%5&&%{%

nechl or am ne, I oxXypr ogest e ace

”eg‘?éél&%rﬁeﬁ?&trﬁéo%ndﬁlam@ an, mesna, met hot r exat e,

m tonycrim G, totar, mnrtoxantrone,
N-phosphonoacetyl e- Laspartate (PALA), oxaliplatin

pacl i taxel = entostat ne l'i camycin, preda oIoné =
predni somg, T Yl ra|0XIféﬁ, ra C M, = ,
senustii];soraf ' 5rep10200|n %j;
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tanoxi fen, tarceva, taxotere, teniposide, testosterone
propi onate, thioguanine, thiotepa, topotecan

wao eoosoedeyd enel am ne, uri di ne, vi nbl asti ne, vi nP€T/BP1007/059310

vi ndesi ne, vinorel bin, 2 -di f 1 uor odeoxycyti di ne,
5-fl uor odeoxyuri di ne ncnophozgﬁate, 5- azacytidi ne
cl adri bi ne, 5- quorodeoxyurl ne, 5-fluorouracile
(5-FU), 6- nercaptopurine". 25. Use of a conpound as
ungd4any of clainms 1 to 16 for the manufacture

of a nedicanment. 26. Use of a conpound as clained in
any of clains 1 to 15 for the manufacture of
rredlcarreQ{ for the
,,acute Teukemi +ona, benign
tunors, bl adder|ca br ai-n_ tﬂﬂcrs
br east cancer chi al cab<i C|n0|és
carci nomas, cervi ¢al cancer,” cervi cal arC|n0ﬁa
chronlc\1éukenu9 g on cancer, cql on ci noma,\

col orectal Tancpr, connective tisguéylcancer, CO{DUS\
carci ( cancer, E& geal can ‘€er,
Ew ng- Sar con¥, oma, gligblastom, glions,
gynaecol ogi cal ' tunors, ?{ neck cancer,
hepat obl ast oma, hepat , hyper pl-asi
hyperproliferative diseases, |ntraocular nmel anong,
Kaposi - Sarcoma, | aryngeal carcinona, | arynx cancer,
| ei royoma, |eukem a, |iver tunor, |ung cancer,

noﬂ@é%@oh@ﬁ@'meUﬁQﬂ@?ﬂﬁg{ | ynphora, malign tunors,
ma astoma, nelanoma, mul tiple

nmyel oma, nephrobl ast oma, peur obl ast oma, neur oendocri ne

tunors, o arian cancer pancreas t unor,

pr ost at ata car ci nohg® [ ear ci ng /
\ -

renal c |1 baJC|nona“ retl bl ast , OH

r habgoi sof ?

, skénvcancer, part”®
spi nal i onm, - stc hocan W4§§O
|
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cer, testicular cancer, thynoma, thyroid gland cancer,
tunors starting fromthe brain and/or nervous system

w@n@Boe89ENi nges, urinary cancer and/ or uter usPCEERE07/059310

27. The use as clainmed in any of clainms 25 to 26,
wherei n the nmedi canent furth conprises at |east one
addi tional pharmaceutically aé}lve subst ance. 28. The
use as clained in any of clains 25 to 27, wherein the
nedtRAE % s appl i ed before and/or during and/ or
after treatnent with at |east one additiona
pharnacologjcally active substafice. 29. The use as

cl ai medk: ¢n an to =Owherein the

t OpOI SO!TEI‘

and/or Il inhi '
|nterﬁafator

al kyl ati ng agents ﬁ}crotubule

, hornon- and/ O

ecept or - agoR-sY{ S and\mr - ant agoni st s,
t(gn dugti on, antlbodles agai nst

grom h factg ecep t 615, ki nase

i nhi bitors,/ anti-nmetabolites". 30. The use as cl ai med

in any of clains 27 to 29, wherein the additiona

phar macol ogi cal ly active substance is selected from

the group consisting of: "actinonycin D

ani $2MRoUNdIRi i de, aspar agi nase, avastin, azathioprin,

BCNU (carnustine), bleo nycin, busulfan, carboplatin,

CCNU ¢fik omust i ne) , chl orambuci |, c/spl atin, col aspase,

cyclophosphan1dq) cytar tQwnonyci n,

daumor upi ci n, ef yIStil cet axel ,

doxorubiC|n (ad cin), j

eplrublan § hi | one, erbitux,

erythrohydro ynonyl adeni ne, etthyI@sthadloIe

etop05|de “f 1 udar abi ne phos phatep fluoxynesterone

fluta it abi ne, gleeve /gllvec\\herceptln

hexan®et hyl r N

compound 19:
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hydr oxur ea, hydr oxyprogesterone caproate, idarubicin,
i fosfam de, interferone, iressa, irinotecan,

wQ 2@s8/028934i nase, | eucovorine, mechl or et ham ne, PCT/EP2007/059310

medr oxypr ogest erone acetate, negestrol e acetate,

mel phal an, nmesna, methotrexatg, mtomycin C, mnitotan,
m t oxantrone, N-phosphonoacetVyl e-Laspartate (PALA),
oxal i platin, paclitaxel, pentostatine, plicamycin,

pr e2MROMNdLE: ' pr edni sone, procarbazine, ral oxifen,
rapamyci n, senustin, sorafenib, streptozocin,

tanoxi fen, tarceva, taxotere, teniposide, testosyerone
propi onate, thioguap t hi ot epa, —

trimet hyl emel ann vin '\ncristln,
vi ndesi ne, vi noyel [ ycyti di ne,
5-fl uor odeoxyur kdi acytd di ne

cl adri bi ne, 5-fl udrodeoxyuri , 5-fluoOouracile
(5-FU), 6- nercaptiopurine”. 3 1. The usejfas clainmed in
any of cl afns t @0, wherein the negicafi@nt is
adnmini s tefled bgfore and/ or during BAd
r adiaf ~ ment and/ or
conpri sing [

rve~@mount of at

| east one conpound as ny of clainms 1 to 16
and a pharnacol ogically acti anowht of at | east one
addi ti onal pharmaceutically active substance as
clainmed in any of clainms 27 to 30.

compound 21:

J
O XX 0
\ |
N AN
O O O
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L O O
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O NG e N o
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17. A process of manufacturing a compound as claimed in any of claims 1 to 16.

18. A process of manufacturing a compound as claimed in any of claims 1 to 11 com-
prising the steps:

a) reacting a disorazole compound with a linker, preferably a linker anhydride, to
yield a mono- and/or bisfunctionalized disorazole-linker moiety,

b) optionally, separation (purification) of the mono- and/or bisfunctionalized
disorazole-linker moiety from reaction educts and side products,
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19.

20.

21.

22.

23.

24.

-92-

c) coupling of the optionally separated (purified) mono- and/or bisfunctionalized
disorazole-linker moiety with cell-binding molecules to yield a disorazole conju-
gate of formula (I) C1 —B1 - A - B2 — C2 and/or formula (IV) C1 —B1 - A,

d) optionally, separation (purification) of the disorazole conjugate of formula (1)
C1-B1-A-B2-C2 and/or formula (IV) C1 — B1 — A from reaction educts
and side products.

A pharmaceutical composition comprising a pharmacologically active amount of at
least one compound as claimed in any of claims 1 to 16.

The pharmaceutical composition as claimed in claim 19, where the at least one
compound is present in a unit dose of from 0.0001 mg to 100 mg per kg of a pa-
tient’'s bodyweight.

The pharmaceutical composition as claimed in any of claims 19 to 20, where the
composition additionally comprises at least one pharmaceutically acceptable car-

rier and/or excipient.

The pharmaceutical composition as claimed in any of claims 19 to 21, wherein the
composition comprises at least one additional pharmacologically active substance.

The pharmaceutical composition as claimed in claim 22, wherein the additional
pharmacologically active substance is selected from the group consisting of: “DNA
topoisomerase | and/or Il inhibitors, DNA intercalators, alkylating agents, micro-
tubule destabilisators, hormon- and/or growth-factor-receptor-agonists and/or -
antagonists, inhibitors of signal transduction, antibodies against growth factors and
their receptors, kinase inhibitors, anti-metabolites”.

The pharmaceutical composition as claimed in any of claims 22 to 23, wherein the
additional pharmacologically active substance is selected from the group consisting
of: “actinomycin D, aminoglutethimide, asparaginase, avastin, azathioprin, BCNU
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25.

26.
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(carmustine), bleomycin, busulfan, carboplatin, CCNU (lomustine), chlorambucil,
cisplatin, colaspase, cyclophosphamide, cytarabin, dactinomycin, daunorubicin, di-
ethylstilbestrole, docetaxel, doxorubicin (adriamycin), DTIC (dacarbacin), epirubi-
cin, epothilone, erbitux, erythrohydroxynonyladenine, ethinylestradiole, etoposide,
fludarabine phosphate, fluoxymesterone, flutamide, gemcitabine, gleevec/glivec,
herceptin, hexamethylrmelamine, hydroxurea, hydroxyprogesterone caproate, ida-
rubicin, ifosfamide, interferone, iressa, irinotecan, L-asparaginase, leucovorine,
mechlorethamine, medroxyprogesterone acetate, megestrole acetate, melphalan,
mesna, methotrexate, mitomycin C, mitotan, mitoxantrone, N-phosphonoacetyle-L-
aspartate (PALA), oxaliplatin, paclitaxel, pentostatine, plicamycin, prednisolone,
prednisone, procarbazine, raloxifen, rapamycin, semustin, sorafenib, streptozocin,
tamoxifen, tarceva, taxotere, teniposide, testosterone propionate, thioguanine, thio-
tepa, topotecan, trimethylemelamine, uridine, vinblastine, vincristin, vindesine, vi-
norelbin, 2',2'-difluorodeoxycytidine, 5-fluorodeoxyuridine monophosphate, 5-
azacytidine cladribine, 5-fluorodeoxyuridine, 5-fluorouracile (5-FU), 6-

mercaptopurine”.

Use of a compound as claimed in any of claims 1 to 16 for the manufacture of a

medicament.

Use of a compound as claimed in any of claims 1 to 15 for the manufacture of a
medicament for the treatment and/or prophylaxis of ,acute leukemia, adenocarci-
noma, basalioma, benign tumors, bladder cancer, bowel cancer, brain tumors,
breast cancer, bronchial carcinoma, carcinoids, carcinomas, cervical cancer, cervi-
cal carcinoma, chronic leukemia, colon cancer, colon carcinoma, colorectal cancer,
connective tissue cancer, corpus carcinoma, endometrial cancer, esophageal can-
cer, Ewing-Sarcoma, gastrinoma, glioblastoma, glioma, gynaecological tumors,
head and/or neck cancer, hepatoblastoma, hepatoma, hyperplasia, hyperprolifera-
tive diseases, intraocular melanoma, Kaposi-Sarcoma, laryngeal carcinoma, larynx
cancer, leimoyoma, leukemia, liver tumor, lung cancer, non-small cell lung cancer,
lymphoma, malign tumors, mamma carcinoma, medulloblastoma, melanoma, mul-
tiple myeloma, nephroblastoma, neuroblastoma, neuroendocrine tumors, osteosar-
coma, ovarian cancer, pancreas tumor, prostate cancer, prostate carcinoma, rectal

carcinoma, renal cancer, renal cell carcinoma, retinoblastoma, rhabdoid tumor,
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28.

29.

30.
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sarcomas, skin cancer, soft part sarcoma, solid tumors, spinalioma, stomach can-
cer, testicular cancer, thymoma, thyroid gland cancer, tumors starting from the brain

and/or nervous system and/or meninges, urinary cancer and/or uterus cancer.*

The use as claimed in any of claims 25 to 26, wherein the medicament further
comprises at least one additional pharmaceutically active substance.

The use as claimed in any of claims 25 to 27, wherein the medicament is applied
before and/or during and/or after treatment with at least one additional pharmaco-

logically active substance.

The use as claimed in any of claims 27 to 28, wherein the additional pharmacologi-
cally active substance is selected from the group consisting of: “DNA topoisom-
erase | and/or Il inhibitors, DNA intercalators, alkylating agents, microtubule desta-
bilisators, hormon- and/or growth-factor-receptor-agonists and/or -antagonists, in-
hibitors of signal transduction, antibodies against growth factors and their recep-
tors, kinase inhibitors, anti-metabolites”.

The use as claimed in any of claims 27 to 29, wherein the additional pharmacologi-
cally active substance is selected from the group consisting of: “actinomycin D,
aminoglutethimide, asparaginase, avastin, azathioprin, BCNU (carmustine), bleo-
mycin, busulfan, carboplatin, CCNU (lomustine), chlorambucil, cisplatin, colaspase,
cyclophosphamide, cytarabin, dactinomycin, daunorubicin, diethylstilbestrole, do-
cetaxel, doxorubicin (adriamycin), DTIC (dacarbacin), epirubicin, epothilone, erbi-
tux, erythrohydroxynonyladenine, ethinylestradiole, etoposide, fludarabine phos-
phate, fluoxymesterone, flutamide, gemcitabine, gleevec/glivec, herceptin, hexa-
methylrmelamine, hydroxurea, hydroxyprogesterone caproate, idarubicin, ifos-
famide, interferone, iressa, irinotecan, L-asparaginase, leucovorine, mechlore-
thamine, medroxyprogesterone acetate, megestrole acetate, melphalan, mesna,
methotrexate, mitomycin C, mitotan, mitoxantrone, N-phosphonoacetyle-L-
aspartate (PALA), oxaliplatin, paclitaxel, pentostatine, plicamycin, prednisolone,
prednisone, procarbazine, raloxifen, rapamycin, semustin, sorafenib, streptozocin,

tamoxifen, tarceva, taxotere, teniposide, testosterone propionate, thioguanine, thio-
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32.

-95 -

tepa, topotecan, trimethylemelamine, uridine, vinblastine, vincristin, vindesine, vi-
norelbin, 2',2'-difluorodeoxycytidine, 5-fluorodeoxyuridine monophosphate, 5-
azacytidine cladribine, 5-fluorodeoxyuridine, 5-fluorouracile (5-FU), 6-

mercaptopurine”.

The use as claimed in any of claims 25 to 30, wherein the medicament is adminis-
tered before and/or during 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 16 and a pharmacologically active amount of at least
one additional pharmaceutically active substance as claimed in any of claims 27 to
30.



