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Use of Epothilones in the Treatnent of Bone Metastasis
The present invention relates to the use of

WEp@bhiodlsenes in the treatment of bone net ast aseGT/ARPI05/010400

bone tunors or cancers, nore particularly in treating,
preventing or alleviating bone netastasis in a cancer
patient. The epothilones represent a new class of

mi cr ot Uklﬂ%@o?E?githiléh&g i1f YR TPA 1t SUEHT Bohs Mefatddis
K. et al bi ot 1996, 49, 560-3; or Hoefle et

al ., Angew. Chem [Applied Chem], 1996, 108,
1671-1673). These cytotoxic anti m' totic agents, block
the mitotic spindle of a proliferating cell by binding

TRe bP@seﬁﬁwﬂrﬂroner@tdt@@td tHeuhdeof BPsthilbnss fFatheetreatment of bone
apoptosis (K. - Al tmann, Curr. in. Chem Biol.

metastases aa@bomsiymm er paRGaTal mpr%eaﬁttwl@b/dﬂﬁreaéln@ A

ARV ohBllgvidtng RO fistadEsls LR rRael B ne”

treatnment of cancer, and a | ot of work has been done
on their synthesis (K. Ni col aou et al., Angew. Chem,
1998, 110, 2120-2153) and the synthesis of nodified

% 2%%)&’1 g‘i’l%% § I'SC ﬁggé pot(ag% one @'?r}%aatﬁ% e%[gél%ﬁmpneymtox'c

ayaritbeses @Iedthphare’ﬁeemll CAntibists. 19’!?6 0@9666898 deralHoefle et al.,
with the synthesis and pharmaceuti

£Raewi | ehemdolinpdedy E4erali A§98n 1;9%.’%971 1633%_\/@'986 cytotoxic
%)tbrﬁg‘?%c %ﬁggﬁt BRI FHltB{l{:1 %gmg?étolft:{;@ﬁgléﬁgbg ice‘ﬁ(t}y binding to

t'he macrocyc ren
ithies spinsliEs pépidddritlioulin, damd \thts wasisel apojptobisl (ged. Altmann, Curr.

QoroGATS 24041 300 BAA% Aathod Tor The synthedis of

ol efinic Epothil ones.

The natural products Epothilone A and B as well as some of their synthetic
derivatives have recently found interest in connection with the treatment of
cancer, and a lot of work has been done on their synthesis (K. Nicolaou et al.,
Angew. Chem., 1998, 110, 2120-2153) and the synthesis of modified structures.

WO 99/07692, WO 99/02514, WO 99/67252, and WO 2004/014919 disclose

Epothilone derivatives, their synthesis and pharmaceutical use.
WO 00/66589 deals with the synthesis and pharmaceutical use of Epothilone
derivatives having an alkenyl-, alkynyl-, or a cyclic ether containing substituent

at the 6(10)-position of the macrocyclic ring.

WO 00/49021 discloses Epothilone derivatives with a halogen substituent in the
16(3)-position and their synthesis.

WO 00/71521 discloses a method for the synthesis of olefinic Epothilones.

WO 98/25929 deals with the manufacture of libraries of Epothilone analogs.



WD 98/ 25929 deals with the manufacture of libraries of
Epot hi | one anal ogs. WO 99/ 43320 nentions, in a very

w@emwenzds3nanner, the use of Epothil ones for thBCT/EP2005/010400

10

15

20

25

30

treatment of cancer. WO 03/074053 descri bes the use of

Epot hi | ones and Epot hil one anal ogs in the treatnent of

brai n di seases associated with proliferative

processes. WD 04/ 050089 descri bes the use of

conj ugat es of Epothil ones and Epothil one derivatives

(A0 59/43320 shentians, suiat edlyegermraharanmes, the gse ofi&apadkilones for

d&ﬁ%vatlve ias recogn|t|on units) in the treatnent of
freimgnted cgpegh ngi ogenesi s- associ ated processes. WO

2004/ 012735 descri bes the use of conjugates of

Epot hi | ones and Epot hil one derivatives (as_effectors)

NALC CBA(D%QﬂE'ed@wnhﬂSefb@l use phEpethdlenas eindrEpethilene apalogs in the

SRl G ASERNE B pesaiasgses.

descri bes the conbination of Epothilones with a

bi sphosphonat e, a_pl ati num conpound or a_vascul ostat |
c\S\HS %8%@8%0%% Hee PhRonivgRtgsy of Fppfdlones and Epothllone

&‘Ndﬂ?/@ ( e eefo%) \ﬁ,th %uthﬁ’l@%dﬁ%ﬁQﬁe@? h§ saE@ﬁ‘grgcfg derivatives (as

ese Fr'catrons,” however, descri e use
Emmbgnltnneamass) imothat ireatngnf of prokfetatvat o mingfgdnesz-associated
net astasi s or bone tunors. In fact, there is no
gRIPELEPCRi scl osure or suggestion in the prior art that
pharmaceutically effective amounts of an Epothil one
directly decrease benign or nmalignant proliferative
pmeggeé,/mmasn@lescn*bes thee wsechof mnjtmabm eaf Epothilones and

cERRIHNE bRk Tan et svliabfe, RERHQSRyes e recoaniton

' nnlisf)ffn ‘iﬁ@%ﬁﬁﬁén’@éf ﬁ@réﬁieaértﬁé éﬁl@bl@%@o&é(@@lr;ﬁo@ésses

cancers. The solution to this t nical problemis
achi eved by using Epothilones as descri bed

WO 03/007924 describes the combination of Epothilones with a
bisphosphonate, a platinum compound or a vasculostatic compound as use as

combination therapy in the treatment of, infer alia, bone metastasis.

None of these publications, however, describe the use of Epothilones as
monotherapy for the treatment of bone metastasis or bone tumors. In fact,
there is no general disclosure or suggestion in the prior art that pharmaceutically
effective amounts of an Epothilone directly decrease benign or malignant
proliferative processes in bones. Thus the technical problem underlying the
present invention is to provide compounds for the manufacture of medicamentis
for use in the treatment of bone metastases and bone tumors or cancers. The
solution to this technical problem is achieved by using Epothilones as described

below for the manufacture of said medicaments.

It has now unexpectedly been found that certain Epothilones can inhibit bone
metastasis and growth of bone tumors or cancers, and thus show a beneficial

effect in the treatment of malignant diseases metastasizing to the bones.
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bel ow for the manufacture of said nedicanents. It has
now unexpectedly been found that certain Epothilones

w@26i08238bi t bone netastasis and growth of bonECT/BPINT010400

or cancers, and thus show a beneficial effect in the
treatment of malignant diseases netastasizing to the
bones. Accordi ngly, the present invention provides the

URECRirfly, SR Brdse indeiih waé@tthéeuéé M EEAildne in the

for use as an inhibitor of bone netastasis and bone
roaoufagiwe of anedicamentss fasuselast gn inhibitor e&thane: mstastasis and

BR S0 3885 g TEUE04 AR e YRR BRE i, ot isocces

FRERBtASZRgadthB W dsU MIhediho@tiion Blsd fravidesta heth@ef inhibiting
of such treatment, which nethod conprises the

Mﬂawmta%iaswm% bppe tymoay grawireif a ertignt rmeed pfsuch treatment,

d?goq&{]r gﬁ'[ tr'%'egotﬂg aJrﬂﬁlét[:ﬁ‘(SI s Eheggg?i {)gﬂléﬂte a{aﬁ effective

I Ng bone e Pal par en

@Embaht ofosin Epotthilongr ef erabl y i nhal ati onal
i ntravenous, or intraperitoneal, nopst pref erably
i ntravenous adm ni stration of an Epothilone. In a

cf‘t tﬁ\%r?c orf I BBRL S ?{% Hé LOF Hedtihy egég@ meié%‘?asw by oral,

carren cont ai ni ng |Ione|su totre
mamatai reantalabr dogalf prdtﬁemblyrmrmtm% infraeerbmrs or mtraperltoneal,

st a Its fromcanc els e .n the body,
FevSChateRely BlisueaplS Bufias oo at oh Exvtlone un
cancer mel anoma pancreati c cancer, col orectal

cancer, ovari an cancer and brain cancer. In
barc padicatgr embodimiricofdhe preséntrinvertian, dige medoamenhgontaining

| eviating the,s ons. of bon stasis r.e
fhie Encliftihe Bhdetf s HRBL AR e BF BliniBiedrorts bbrefByS. The bone
PAbIzRMSis WeblIts IR carRée elSdWRerealn tfd) |b@6k/>/ foMexdifple, prostate
treatment of patients with breast and prostate cancer.

W@Cﬁédbmrﬁan@@y kingo cRCEls delapofee \raICreatic cancer, colorectal
n%&,%@ar?%éﬂggr Qﬁd Q)%\fﬁ cancer. In particular, the medicament is for

treating, preventing or alleviating the symptoms of bone metastasis, more
particularly in the treatment of bone metastasis in patients with cancer, even
more particularly in the treatment of patients with breast and prostate cancer.
The medicament may also be used to prevent or alleviate symptoms of pain
associated with bone metastases and risk of pathological fractures and
hypercalcemia.

In another particular embodiement of the present invention, the medicament
containing the Epothilone is used to treat, prevent, or alleviate primary bone
tumors or cancers, including benign tumors and malignant tumors such as
osteosarcoma, chondrosarcoma, Ewing’s tumor, Giant cell tumor of bone, and

Chordoma.

For the purposes of the present invention, an Epothilone is defined as a cyclic
molecule with a 16-membered ring and variable substituents and
pharmaceutical activity as a cytostatic agent that binds to tubulin (Asnes et al.,
Anal. Biochem. 1979, 98, 64-73; Job et al., Cellular Pharmacol. 1993, | (Suppl.
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pat hol ogi cal fractures and hypercal cem a. | n anot her

w@2006i08238ar enbodi emrent of the present inventiPCT/EP1€5/010400

medi canment containing the Epothjlone is used to treat,
prevent, or alleviate primary bone tunors or cancers,
i ncl udi ng beni gn tunors and malignant tunors such as

DS 5708 30 CIGBRnENENET OPAIAD PB01 E9BNYY 343.4A%R8). G AR Epothilone also
cell tunor of bone, and Chordoma. For the purposes of

includesekpothilonecennjugatesns ghoas thasee descdeéd etV @D4050089 and

[ ith 16-.nenb d . ri d i abl
BB AGOAIRIF 26 e Br8 e Eei e matatei iy Bierends’ *' ©
cytostatic agent that binds to tubulin (Asnes et al.,

Anal . Biochem 1979, 98, 64-73; Job et al., Cellular
Phamratosied goam of Epsillsines)is tisat wherein thehitpethilene anclecule

. 20 , 43- 7 .. An Epot hi | one al so
55@%”%%%kﬁ%S%%ﬁW%%é“%@#FﬁBé?%%‘such as those descri bed
in WD 04/ 050089 and WD 2004/ 012735 which are herein
incorporated by reference. The preferred group of
Brrieredoreathilpnasafornmes dn the Harespat investien myeeeampounds of the
égﬂ%&ﬂﬂﬁnﬁﬂéaCtone or a lactanme noiety. Preferred

pothi 'ones for use in the present invention are
compounds of the general forrula: wherein: Rla, Rlb
are each independenth¥ hy en, C-1-C10 al kyl, aryl,
aral kyl , or together > Cbk@}n}group where mis
2 to 5, R2a, R2b are each indéBenden y hydrogen,
Cl-C10 al kyl, ary. aral kyl, or tgegetther forma -(CH
2)n-group where n"i o5, or are OH

wherein:

R'™ R™ are each independently hydrogen, C4-C+o alkyl, aryl, aralkyl,
or together form a —(CHz)m-group where mis 2 to 5;

R% R? are each independently hydrogen, C4-C1o alkyl, aryl, aralkyl,
or together form a —(CHa),-group where n is 2 to 5, or are
C2-Cqp alkenyl or Co-C4g alkynyl;

R® is hydrogen, C4-Cqg alkyl, aryl, aralkyl;

R* R are each independently hydrogen, C4-C1o alkyl, aryl, aralkyl,
or together form a —(CH.),~ group where p is 2 to 5;
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C2-C10 al kenyl or C2-C 0O al kynyl; R is hydrogen, C
-1-C10 al kyl, aryl, aralkyl; Rd4a, R4b are each

w0 nabepsasaent | y hydrogen, C -1-Cl0 al kyl, aryl , Ppar/apPi09$/010400

or together forma -(CH 2)P- grsoup where pis 2 to 5;
R5 is hydrogen, Cl-Cl10 al kyl, aryl, aral kyl, CO2H,
C2al kyl , CH2OH, CH2Qal kyl, CHZOacyI CN, CH2NH2,

CH2N( gPkyl, acyld inydlogln! HBHRIaII 2 7é\*aﬁ< agin,H, COsalkyl
hydr ogen, or toget her ?orm an add| tﬁgngﬁ W or - 22

t oget her form afhxdty Gldp@alkyh; CHzC@OQl oCl\b GﬂzNBe,ECHzN(alkyl
together is a grou|5) %@ -C G,
-CH(OH) CH( OH) 2% 1@4&5&9 A CH( OH) -
RP,R?O CH 3re (eg;hqud’\lﬁgéﬂbbrlté géthiep féond benadiffonal bond, or
cannot i)eCHZO or G together is a group
H2C- CH=CH Wi's éogﬁtb@rpf@(r&memnxyofunpﬁoa bi - or
tricyclic aromatic or heteroaromatic radical; X is O
or two groups OR20, or a C2-C Qal kyl enedi oxy group
(whicx may be sig@i@ghtCHyr branched), or H and the
group OR9, or a group CRIORL 1 ; R8 is hydrogen,
d-Cio alkyl, aryl, aralkyl, halogen, CN R9 is

R e iy

aral kyl, CH(OH)~, -CH(OH)-CH,-, -CH»- CH(OH)— -CHg-O—, -O-CHg-
@ﬁc_)‘CH , Whereby if G is O then D-E cannot be
CH»-O; or
D-E-G together is a group H,C-CH=CH
W is a group C(=X)R8, or is a bi- or tricyclic aromatic or

heteroaromatic radical;

X is O, or two groups OR®, or a C,-C1 alkylenedioxy group
(which may be straight or branched), or H and the group
OR?, or a group CR"R™;

R® is hydrogen, C4-C1 alkyl, aryl, aralkyl, halogen, CN;

R® is hydrogen or a protecting group PG,

R, R" are each independently hydrogen, C4-Cy alkyl, aryl, aralkyl,
or together with the methylene carbon form a 5- to 7-
membered carbocyclic ring;

Z is O or H and the group OR'%;

R is hydrogen or a protecting group PG
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or together with the methylene carbon forma 5- to 7-
menbered carbocyclic ring; Zis Oor Hand the group

WO@ORDR/0325R1L2 i s hydrogen or a protecting group RGZER20Y5/010400

is agroup OC(=0, O-CH 2, GR2-C(=0, NR2 1-C(=0,

NR2 1- SO2; R20 is a G -C 20 alkyl group; R2 1is

hydrogen, or & C 10 a Ikyl; PGX, P&Z is C -1-C20

al kyl ,A-@4- C7 cyas eadrsyip, owt(hdj (M:Hprmam(e Rz?rm(EO) NR?'-
oxygen atons in the ring, aryl, aralkyl, CC 20 a

aroyl, CC 20 al¥@#sul fonyl, arylsulfonyl, WCrC 20

al kyl )si lyl, CN(CrC20 al kyl) arylsilyl, (CrC 20

al kyl ) di aryIS|IyI or tri(aral kyI)S|IyI as a single
stere®Boner or |@arﬁ:1waakyjfgrdu;ﬁferent st er eoi soners,

and / as a pharmaceutically accept abl e salt

thereéﬁq Pr ef er i28Y@10968; fekt$rradkyler m

“"therapeutically effective amount” a s used herein

refers to that anount of a conpound of the invention

whi ch PGh &G adnisniGt@reakylp CarCi agicloiatkud) wfhrcrnam}l/ contain one or
thereof, is sufficient to effect t{eatment S

efi ned bel ow, f(f‘r‘orl?oﬂéy%élé mSiiQ | they SNGmANs ‘%ﬁ”ﬁ’h C1-Cao acyl,
constitutes a "tfgy ?ﬁ?l{t}éoCa‘?}kﬂll¥ul?cfrf1§lctder@uﬁHPMmtn(O’)’L(ﬂo alkyl)silyl,

vary dependi ng on the conpound, the’ diSease and
severity, and tidé((.‘adézoof atktyb hamimilylo HEtCeat eﬁﬁyl)marylsﬂyl or
can be deternmin Ly by one of ordinary skill

in the art havi &F@E&' o his own know edge and to
this disclosure.

as a single stereoisomer or a mixture of different stereocisomers,

and / or as a pharmaceutically acceptable salt thereof.

Preferred Embodiments

The term “therapeutically effective amount” as used herein refers to that amount
of a compound of the invention which, when administered to an individual in need
thereof, is sufficient to effect treatment, as d efined below, for bone metastasis.
The amount which constitutes a “therapeutically effective amount” will vary
depending on the compound, the disease and its severity, and the age of the
human to be treated, but can be determined routinely by one of ordinary skill in

the art having regard to his own knowledge and to this disclosure.

“Treating” or “treatment” as used herein refers to the treatment of bone
metastasis and/or bone tumors or cancers in an individual; and include:

(i) preventing the disease from recurring in an individual, in particular,
when such individual is in need of further medicamentous treatment
after a previous surgical or medicamentous therapy;

(ii)  inhibiting the disease, i.e., arresting its development; or

(iii)  relieving the disease, i.e., causing regression of the disease.
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"Treating" or "treatnent" as used herein refers to the
treat nent of bone netastasis and/or bone tunors or

w@ 2006082537 n an i ndividual; and include: (i) prEUERP100£010400

the disease fromrecurring in an individual, in
particul ar, when such individual is in need of further
nmedi canent ous treatnent after a previous surgical or

'TEP@' eAERIgrad Lh‘ﬁoﬂﬁéfrelrﬁ kéf)aré RhtPAIGhTSr BracAEE 888§ groups, e. g.,

e., arresting its developnent; or (iii) relieving
m@hmh, sdbge propyd. lsoomwl,ng-ht@dr ébsxtxdmnﬂferttyie neopentyl, heptyl, or

?gl éﬁiy gfo%es;?%h@é l%Irf qus %rp§u Sél t8d b%/:@ﬁeﬁgﬂ five substituents
eklacted RBAPIHe gﬂo%@pé&mrétmgrbfmawgen fhyeltdxy, Cpew%nkwky, or Cs-C1»
neopentyl, heptyl, or decyl. Al Kyl groups can

geylfwhishgasibe nsueaﬂﬁytaot b ede iy thuge hadpgematoms)

PSSR 5 ob TRaBbdTAdR 195 UG5S fedgne
thi@laumtdll\tallérﬁd"aHLCaOrt@nta:inhbreﬁ%dm@mlﬂilemhd éhé having
term"al kenyl" as used herein refers to a strai ght or

Hogmev i taFarbRB RIS eA. AthaNYiaPR 21ead] vhlbut-1-enyl,
?gﬂ{ _qi éﬁ)e?ﬁal1e@§i ear%omgllﬁ(ebond and having from

car bon "at g., ethenyl,
pr op- 2 en-1-yl, but-1 -enyl pent 1- enyl pent a-1
i eny the |ike.

oo A et e ke The Lo M ALY o 28 LSSl o
?frg@hg BE bRIncPeANHARY nﬁ?ﬁ‘)'vgle’ﬁ‘? BPHR)aT“éHt rQHICQI g:%h%ghmg at least

I"cal contal ni ng at | east one tri p e
hamtmgjefhmmh anb hawngdrons Avb om ten oatboneatgms etqyethynyl,

- 1- | . Jout-1- t | t-.3- | d
Br e . e Ll GG Vs sed g ke ™' - 2"
substituted by one or nore substituents selected from

t he group consi sting of hal ogen, hydroxy, alkoxy,
Athernll andcaikenily groupgHegan - bmubsm:glted &N, oae- mzmcazaﬂsubstltuents

gélegfedc%l%nfi‘c%ll O)§¥0up consisting of halogen, hydroxy, alkoxy, -CO.H, -
COLAlkyl, -NH2, -NO,, -N3, -CN, C4-Cyp acyl, or C4-Cyg acyloxy.

The term “aryl” as used herein refers to an aromatic carbocyclic or heterocyclic
moiety containing five to 14 ring atoms, e.g., phenyl, naphthyl, furyl, thienyl,
pyridyl, pyrazolyl, pyrimidinyl, oxazolyl, pyridazinyl, pyrazinyi, chinolyl, or
thiazolyl. Aryl groups can be substituted by one or more substituents selected
from the group consisting of halogen, hydroxy, alkoxy, -COzH, -CO2Alkyl, -NH,,
Alkyl-NHz, C4-Cyo alkyl-thiolanyl, -NO,, -N3, -CN, C4-Cyg alkyl, C1-Cyp acyl, or C4-
Cao acyloxy. The heteroatoms can be oxidized, if this does not cause a loss of
aromatic character, e. g., a pyridine moiety can be oxidized to give a pyridine N-

oxide.

The term “aralkyl” as used herein refers to a group which can contain up to 14
atoms in the aryl ring (preferred five to ten) and one to eight carbon atoms in the
alkyl chain (preferred one to four), e.g., benzyl, phenylethyl, naphthyimethyl,
naphthylethyl, furylmethyl, thienylethyl, or pyridylpropyl. The rings can be

substituted by one or more substituents selected from the group consisting of
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The term"aryl" as used herein refers to an aromatic
carbocyclic or heterocyclic noiety containing five to

waZoosiosay3at ons, e.g., phenyl, naphth/l, furyl K PCTER299$/010400

pyridyl, pyrazolyl, pyrimdingl, oxazolyl,

pyridazinyl, pyrazinyl, chinolyl, or thiazolyl. Aryl

groups can be substituted by one or nore substituents

tsﬁbggm slaydrom é!k@(yg ~CMRHG 008, Atky) GNbf,, RdOegeN, -CN, C1-Cy alkyl,
ydr oxy, al kox CO H, -CO 2Al kyl, -NH2, Al kyl-NH 2,

@r@zcze%ll R&C:dzo @P)é!ﬁw -NO2, -N3, -CN, CrC 20Cal kyl .

Cl- C20 acyl, or Cl- C20 acyl oxy. The heteroatons can

be oxidized, if this does not cause a | oss of aromatic

Tihepeatteting groups,P@ qaylrbei alkgl-ravidéd ryary bsulbstitabed Bilybohoiaties, Ci—

G Bt &/ ToARNg IRy Tavch Ul @oReusen GPonahe ring, any,
HaGP, ENCLDGOAT Moyl ] ARyl R SASHRSIA! SR> bith 88K panéasily bes
o kA% Y

oh at’oms t he afl chain (preferred
mmn\tend froor Jhe mc@equleatzymrefqrm;yek ot, hynbthoxymethyl methoxyethyl,

Qﬂ?éﬁqyﬁggﬁ;rg Ylengsgtl‘@é %W ’tf urliyci}e nglan ggtrahydrofuranyl,
t$|H’6b‘iﬁj/l§Wl edtrfathysigy.or t-ﬂuwnﬁiéhw;éntywenmeﬁ2+1§WIed tisSPopylsilyl ,

roup consisting ofhal ogen,” hydroxy, XY,
be:m -n([mz)qnzyn, p-mgHEOXYbRaRYl, amsyvell @, altylsuiﬁpmdmyq:rylsulfonyl-

e 3 oreDhs L RIS H B0 prlPBrSl b B8P bencoy.
WRicAtdliasn Ké subfuRlddty onébr %&E@rﬁmbl@ﬁd/orv\ﬁydrbxmletles

contain an oxygen atomin the ring, aryU aral kyl, CC
20 acyl, aroyl, alkyl- or arylsulfonyl. G oups whi ch

?) @ﬁeﬁ?rbh% |§)80|ﬁ[1§§ﬁ}48g of 'ilﬂé‘}géﬂ ?ﬁérﬁﬁh’% %sadl\?en above, wherein

er re
/mf bs@g#%/d:e)f)eDgEy]sBIzC @HEIGX)@UII?IZI I.z it @; rlaﬁﬁm;'bay&foﬂi C1-Cq alkyl
tetrayro urany trinmet SI1Yy trlet S| LY
or. BRI eg%ﬁﬁﬂ st(Gfi2)e-t BF Ct%h e§¢| Biis R4 'R are each

lh&!ﬁ%t hoxy@% r%)éﬂan @jg’ﬁélagléﬂal 2;/ é&g@?él"i I or Cz-C1o alkynyl; R® is

rwcgrogemﬂa‘ﬁym aPe efeehr indepeydenthyobydrogen dro@n@m alkyl; R® is Cq—
ceﬁ%l propi onyl, pivaloyl, butyryl, or benzoyl

Another preferred group is compounds of the general formula as given above,
wherein R?®, R® are each independently hydrogen, C,-Cyo alkenyl or C2-Cio
alkynyl; R®, R’ form an epoxy function or together form an additional bond; W is
a 2-Methyl-benzothiazol-5-yl radical or a 2-Methyl-benzoxazol-5-yl radical or a

Quinoline-7-yl radical.

Of this group, a preferred subgroup is compounds selected from the following:
(48,7R,88,9S,13E/Z,16S)-4,8-dihydroxy-16-(2-methyl-benzoxazol-5-yl)-1-oxa-
5,5,9,13-tetramethyl-7-(prop-2-en-1-yl)-cyclohexadec-13-ene-2,6-dione;

(1S/R,38,78,10R,11R,12S,16R/S)-7,11-dihydroxy-10-(prop-2-en-1-yl)-3-(2-
methyl-benzoxazol-5-y1)-8,8,12,16-tetramethyl-4,17-dioxabicyclo[14.1.0]

heptadecane-5,9-dione;
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whi ch all can be substituted by one or nore am no
and/ or hydroxy noieties. A preferred group is

w@ovposesds of the general formula as gi ven aboRET/EP2005/010400

wherein AAY is OC(=0; DEisgH2CCH2; Gis CH2; Zis
O Rla, Rlb are both CrC 10 al kyl or formtogether a
-(CH 2)P- group where pis 2 to 3; R2a, R2b are each

(4@6}9@89% thmqiesgars dﬂy@m@ -t meth: tfénz%tmbif&rmkl)-1-oxa-

or C2- hydrogen; R4a, R4b are eac
5rﬁiaﬁ@\1’@ér@mf§ihhly%1(@f@§r2-§ﬂ ‘evk)acyoloaexgdec-nze gne-2,6ajione;
al kyl . Anot her preferred group i s conmpounds of the

general formula as given above , wherein R2a, R2b are

CES/R, BSQ@%R?MR Y 2BYBRIGHT, 1 ﬁar@dr@(y':\ﬂ Mﬁbdp @fenq -y@l3 (2-

0 al kynyl ; 7 forman e

mﬁthylaperg@@l@z@r{gyl)@@&aQ w{)e;radnethyl 4, 17 dloxablcyclo[14 1.0]

§ W?g zoI 5-yl radical or a
enzoxazdl 5-yl radical or Quinoline-7-yl
r adi cal O this group, a preferred subgroup is
ed f he f
(S RS A BT S S0 hydreo A b hesvatingal-Sou -oxa-
1
%qﬁﬁﬂe@ IYMS @ IPﬁﬁne@wgﬁ—:rﬁ L7+ (pr?g- -en|1o¥1lé)cz‘¥lcgohe>ia3deé:ﬁ1e 3-gne-2,6-
dendi one; (1S/ R, 3S 7S 10R, 1 1R 128 16R/'S)-7,1
1-di hydr oxy-10- (prop-2-en-1-yl)-3-(2-
nmet hyl - benzoxazol -5-yl )-8, 8,12, 16-tetranet hyl -
grS’/Rozsbﬂstmkq[ﬂRMés 1@R/B§‘4?t ﬁﬂeﬁ%ﬁo@-% fHrepez (eﬁ&,-%'i% -(2-

I‘OX -

eatiayirhariapthiazolboy |)n1aztﬁ danmyt—a &(dx&itrlrﬁemyjfn) -4.17-
S SR R

1- dihydroxy 10- (prop 2 en 1-yl)- 3 (2-

met hyl - benzot hi azol - 8, 8, 6-tetranet hyl -
ﬁ&@@ﬁewﬁfa 163)- 4_ 8- ab yw@psm@e@aﬁ@tw@emzemazol -5-yl)-1-oxa-
5,5,9,1 3-tetramethyl-7-(prop-2-in-1-yl)-cyclohexadec-13-ene-2,6-dione;

(1S/R,38,78,10R,11R,128,16R/S)-7,11-dihydroxy-10-(prop-2-in-1-yl)-3-(2-
methyl-benzothiazol-5-yl)-8,8,12,16-tetramethyl-4,17-dioxabicyclo[14.1.0]

heptadecane-5,9-dione;

(4S,7R,85,98,13E/Z,16S)-4,8-dihydroxy-16-(chinolin-7-yl)-1-oxa-5,5,9,13-
tetramethyl-7-(prop-2-en-1-yl)-cyclohexadec-13-ene-2,6-dione;

(1S/R,38,7S,10R,11R,128,16R/S)-7,11-dihydroxy-10-(prop-2-en-1-yl)-3-
(chinolin-7-yl)-8,8,12,16-tetramethyl-4,17-dioxabicyclo[14.1.0]heptadecane-5,9-

dione;

(18,3S,7S,10R,118,128,16R)-7,11-dihydroxy-3-(2-methyl-benzothiazol-5-yl)-10-
(prop-2-en-1-yl)-8,8,12,16-tetramethyl-4,17-dioxabicyclo[14.1.0]heptadecane-
5,9-dione;
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(4S, 7R, 8S, 9S, 13E/ Z, 16S) - 4, 8-di hydroxy-1
6- ( 2- net hyl - benzot hi azol - 5-yl) - 1- oxa-

w@®28/08b58Et hyl -5, 5- (1 PCT/EP2005/010400

, 3-trinmethyl en)-7-(prop-2-en-%gyl)-cycl ohexadec- 13-ene

-2,6- dione; (1S/R 3S,7S,10R 1 1R 12S,1 6R/'S)-7,1

1- di hydr oxy- 10- (prop-2-en-1-yl)-3-(2-

r(mest 88R,aBE/ A2 eB)-'a aﬁlﬁhyéir(&.yﬂ @(zimmhﬂyber&zo&uéim 5-yl)-1-aza-

-trimet hyI en)-4,1 7- dioxabicyclo[1l
5@@ ﬂe&’@g@@g@i@yiygpmpozr@n -1-yl)- cyclohexadec 13-ene-2,6-dione; and
(4S, 7R, 8S, 9S, 13E/ Z, 16S) - 4, 8- di hydr oxy- 16- ( 2- et hyl - ben
zot hi azol -5-yl)-1-oxa- 5,5,9,

uasRBsamn DR, TR (1 RSPIBERISIT, 11-wiihydeyso)- wmpwzehswr)%-(z-
6. di one; (18] 7S, 10R 1 1R 12S 16R/

{nqjhulylae;r@gt %0'(%15/3 8. li2nlerteframethybd-aza- ? 7- oxablcyclo[141 0]
| -5-yl)-8,8, 12,16-tetranethyl -

ﬁ%bgédoef% %Imo?ﬁ@4 1. 0] hept adecane-5, 9-di one;

(4S, 7R, 8S, 98 13E/ Z, 16S) - 4, 8- di hydr oxy- 16- (chi nolin-7-y

Wt Bt SR i s b beon above
WRetaiR HBRRS) aRe éach ﬂuaﬁéﬁmw&%ﬁﬁ & en Cls ¥k RS, R” form

(chinolin-7-yl) 8, 12,1 b-t N
an-epoxy dunciiati, @[riorm anaa]ddaimradjboadl,eV\Bl,sga gd)um@(~X)R Xisa

SRR 33y 5 (o RubGSh idhat i sCan alivy i B! are hycrogen2-

-4Wi t L
(R B oD kb B MBS o o

By@rqg@af?omﬁth%svlﬁarrmm@zoIb%mhoth| azol -5-yl ) - 1- aza-
5,5,09,
13-tetramet hyl - 7- (prop-2-en-1-yl)-cycl ohexadec-1

@fehle Q2otp,da pr‘ﬁerréd Gubyiup i8Tonipdiidslselected from the following:

TR S, TABZ, B0 b Adhditygropysl-f1-methyl-2-(2-methyl-4-
fﬁéﬂ{g?ﬁﬁﬁﬁ\?s haza 5_5 6l Qeﬁial‘:ﬁe'tfw - gt&yl cyclohexadec-13-ene-2,6-

-tetr Ox’a i cycl ot
dione;

(1S/R,3S(E),7S,10R,11R,12S,16R/S)-7,11-dihydroxy-10-ethyl-3-(1-methyl-2-(2-
methyl-4-thiazolyl)ethenyl)-8,8,12,16-tetramethyl-4,17-
dioxabicyclo[14.1.0]heptadecane-5,9-dione;

(4S,7R,88,98,13E/Z,16S(E))-4,8-dihydroxy-16-(1-methyl-2-(2-methyl-4-
thiazolyl)ethenyl)-1-oxa-5,5-(1,3-trimethylen)-9,13-dimethyl-7-ethyl-
cyclohexadec-13-ene-2,6-dione;

(1S/R,3S(E),7S,10R,11R,12S,16R/S)-7,11-dihydroxy-10-ethyl-3-(1-methyl-2-(2-
methyl-4-thiazolyl)ethenyl)-8,8-(1,3-trimethylen)-12,16-dimethyl-4,17-
dioxabicyclo[14.1.0]heptadecane-5,9-dione;

(4S,7R,88,9S,13E/Z,16S(E))-4,8-dihydroxy-16-(1-methyl-2-(2-methyl-4-
thiazolyl)ethenyl)-1-oxa-5,5,9,13-tetramethyl-7-propyl-cyclohexadec-13-ene-2,6-

dione;
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hept adecane- 5, 9-di one. Anot her preferred group of
conpounds has the general fornula as given above,

wob@ee3233R2a, R2b are each independently hydr oREHEPI®N5/010400

G ~C o alkyl; R6, R7 forman gpoxy function, or form
an additional bond; Wis a group C(=X)R8; X is a group
CR10R1 1; R8 is hydrogen, halogen, C G 0 alkyl; R10,
R11 are hydrogen/2- nethyl-thiazol-4-yl,

@%v IS 7 DRy 1 WRi188. 1 GRS 1 1-cihydrory-10-propyl-3-1-methyl-2-
(AR SriEEb bl BB 1p el Ty S dolyd 1.1

hbptddelchawis)g-didrs, 7R, 8S
9S, 13E/ Z, 16S(E) ) - 4, 8- di hydr oxy- 16- ( 1- met hyl - 2- ( 2- net hy
| - 4-

STk et s b ALy g

ﬂ%ﬂcﬁﬁ)éiﬁaﬁ)‘BHYQﬁa 5,5,7,9,13~ pentamethyl cyclohexadec -13-ene-2,6-dione;
1- di hydr oxy- 10- et hyI _3- ( 1- et hyl - 2-(2-
net hyl - 4-t hi azol yl ) et henyl ) -8, 8, 12 16-tetranet hyl -

4,1
(R B B R R M T PR R0 S ¥or ZBaptv+-
miaxlmthyhymﬁ&hoaﬂoﬂ‘y-b)aatdmeetWM ]1-79xa 5,5-(1
SRRt Sl e B 1 O
ﬁ#ﬁ%gg@ @E/?e%8ﬁ2)54 8- dlhydroxP/ 16- 2 ~fluor-2-(2-methyl-4-
tﬁamlyl)ethehylérz XA~ 5&%6;169@81%:3(! 17 $®¥t—€¥¢l@h¢?§ad@¢)1&ene -2,6-
é Jﬁﬁﬁ di methyl -4,1 7- dioxabicyclo[14.1
[ﬂ ept adecane- 5, 9- di one;

(4S 7R 88 98 13E/ Z, 16S(E)) - 4, 8-di hydroxy 16- (1- met hyl -

é | -4- thiazol yQet henyO i - oxa-
(1 H%%)ﬁ’ﬁ hORALYSY, 6§§|16<R/§D-8y %&@lthwérqw-%ﬁ dlupr-2-(2-methyl-4-

thiazolyl)ethenyl)-8,8,12,16-tetramethyl-10-ethyl-4,17-dioxabicyclo[14.1.0]
heptadecane-5,9-dione;

(4S,7R,8S,95,13E/Z,16S(Z))-4,8-dihydroxy-16-(1-fluor-2-(2-methyl-4-
thiazolyl)ethenyl)-1-oxa-5,5-(1,3-trimethylen)-7,9,13-trimethyl-cyclohexadec-13-

ene-2,6-dione;

(18/R,3S(Z),7S,10R,11S,128,16R/S)-7,11-dihydroxy-3-(1-fluor-2-(2-methyl-4-
thiazolyl)ethenyl)-8,8-(1,3-trimethylen)-10,12,16-trimethyl-4,17-
dioxabicyclo[14.1.0] heptadecane-5,9-dione;

(4S,7R,88,98,13E/Z,16S(Z))-4,8-dihydroxy-16-(1-fluor-2-(2-methyl-4-
thiazolyl)ethenyl)-1-oxa-5,5-(1,3-trimethylen)-9,13-dimethyl-7-ethyl-

cyclohexadec-13-ene-2,6-dione;

(1S/R,38(Z),78,10R,11S,128,16R/S)-7,11-dihydroxy-3-(1-fluor-2-(2-methyl-4-
thiazolyl)ethenyl)-8,8-(1,3-trimethylen)-12,16-dimethyl-10-ethyl-4,17-
dioxabicyclo[14.1.0]heptadecane-5,9-dione;
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dione; (I SRSESI ORHRSI
bR/ SK. H di hydr oxy-1 O propyl - S-Cl - net hyl -

W@ 2000082591 - 4- t hi azol yl ) et henyl )-8,8, 12,1 PCT/EP2005/010400

6-tetramet hyl -4, 17-di oxabicyc{o[1 4.1 .0]
hept adecane-5, 9-di one; (4S, 7R, 8S, 9S, 13E/ Z
16S(2)) - 4, 8-di hydroxy-16-(1-fl uor-2-(2-nethyl -
t hi azol yQCet henyl J-i - oxa-

dNJNJS- pent anet hyl cl ohexadec-1S-ene®. -dio (
(45 REGAS ASE/Z0RS (L] B abhebmms] 65 1-chlor-2-(2-methyl-4-

OB °%i9ﬂ?é}f§>%?:’%5%*?%’a?’ar%ﬁ%teﬂsﬂﬁ{'gﬁ%'m@%w%:ene-%-dione:

dioxabicyclo[l . 1. 0] hept adecane- 5, 9- di one;
7R 8S, 9
1(é§(12)3)3(2} é’SdiQB/aﬂ@le%,éﬁRiSH ddrdibydroxysr (Hyehlgr-2-(2-methyl-4-

t I

1@%&' an%eierﬁé)leé-]’glvg #’I1%§?erﬁohe%1§ééc17l 3- ene- 2, 6-
diio%ic;(d@h&ﬁ@ﬂﬁbﬂéﬁdcﬁﬁelﬂ,g-dlaﬁe 16R/'S)-7,1

1- di hydroxy-3-(1-fluor-2-(2-nethyl-

t hi azol yl ) ethenyl )-8,8, 12 , 16-tetramethyl - 10- et hyl -

4,
j i | . :
o e Sl LT L e T
rthtalxg vl Yéthdryl )at-oksi5), ﬁﬁh’bﬁiﬁdtb&ﬂeﬁhyh?-’:e,tﬁyl{cyclohexad ec-13-ene-2,6-
-trimethylen)-7,9,13-trinmethyl -cycl ohexadec- 13-
1% 6-dione; (IS/R SSCZJJS.IOR 1 | S S|
bR/ SK. H- di hydr oxy- S*l -f | uor A - net hyl ~-
t hi azolyl) gt henyl )-8, 8-(1
($St'R,i3ﬁéZh?Se1!€lR 1 650428, 1 8RB Tt e dihyddroxy-3-(1-chlor-2-(2-methyl-4-

BEBR BB 2. e BN R TRy A Staplonialgs. 1o
He%xtﬁ@édaﬁerﬂg d|bhé120| yl)ethenyl)-1-oxa-5,5-(1
, 3- trlnEthern) , 13- di met hyl - 7- et hyl cycl ohexadec-

(4S,7R,8S,9S8,13E/Z,16S(Z))-4,8-dihydroxy-16-(1-chlor-2-(2-methyl-4-
thiazolyl)ethenyl)-1-oxa-5,5,9,13-tetramethyl-7-propyl-cyclohexadec-13-ene-2,6-

dione;

(1S/R,38(2),7S,10R,118,128,16R/S)-7,11-dihydroxy-3~(1-chlor-2-(2-methyl-4-
thiazolyl)ethenyl)-8,8,12,16-tetramethyl-10-propyl-4,17-dioxabicyclof14.1.0]

heptadecane-5,9-dione;

(4S,7R,8S,98,13E/Z,16S(E))-4,8-dihydroxy-16-(1-methyl-2-(2-pyridyl)ethenyl)-1-
oxa-5,5,9,13-tetramethyl-7-propyl-cyclohexadec-13-ene-2,6-dione;

(1S/R,3S(E),7S,10R,11R,12S,16R/S)-7,11-dihydroxy-10-propyl-3-(1-methyl-2-
(2-pyridyl)ethenyl)-8,8,12,16-tetramethyl-4,17-dioxabicyclo[14.1.0]heptadecane-
5,9-dione;

(4S,7R,8S,98,13E/Z,16S(E))-4,8-dihydroxy-16-(1-methyl-2-(2-pyridyl)ethenyl)-1-
oxa-5,5-(1,3-trimethylen)-9,13-dimethyl-7-ethyl-cyclohexadec-13-ene-2,6-dione;
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1 3-ene-2,6-dione; (1S/R 3S(2),7S 10R 1
1S, 12S,16R/'S)-7, 1

wda 263238 DXYy- 3- (1-f 1l uor - 2- (2- net hyl - 4- PCT/EP2005/010400

t hi azol yl ) et henyl )-8,8-(1 13
,3-trimethylen)-12,16-di net hyl -10-ethyl-4,1 7-

di oxabi cyclo[ 1 4.1 . 0] hept adecane-5, 9-di one;

((4%/@%%)% 16R/14, F&@@SZI)@R/$)& H -aieonyy- 16-et iyl B omethyl-2-(2-

-(2-neth

twrwy@emqredh%ﬁ;(|1)3-lnraﬁmyseré 12, 06-timgwt-4riet-dipkabigyelhl 4.1.0]

Hdaheddhess- %&Fgu) one; (18/R S5(2)1

1-di hydr oxy-3-(1-chl or-2-(2-nmnethyl -
hi I h I
s %S;»é%&%‘« ﬁwﬁmﬂ,@a@é%%&%%mmaw 3 spyicyhethenyi-

S i it

S—tetrarret hyl - y et hyl - cycl ohexadec-1S-ene”. - dione;
R 3S 7S, 10R 1 1S, 12S 16R/ S
1(1§i/ﬁﬁ§®57831(’()@ AR, 3,?§QIG(F§S thy%illwdroxy-:% -(1-methyl-2-(2-

t 3 hyl -4, 1
PRI EBY 5 Hirde it icEA S 3BRUmpHnA . 1Y
(diGxaRcpSopId, 11.3]?:1@1‘2’[&(68(&)—5:9 @iodehydr oxy- 16- (1-chl or-2

- (2- et hyl - 4-

tfwi aggly?/) et henyl )-1-oxa-5,5,9, 13-tetranet hyl - 7- propyl
(%ssiyg%%ég%é@ RIRED)-2:8-Gh 98 xy (163 Rty 2-(EpHiiifethenyl)-1-
1ox#- 5@9dﬁyteaambyﬂ?oprcmw-zydehhyadep-13 ene 2 6-dione;

dq §?1§8{#(|E§‘37g;$@%112; Iﬁg?gf@ﬁ{%i@ ’}ﬁ O propyl -3-(1-methyl-2-

Fsﬁ dﬁ?@ﬂ%r@l 98,81 1N €6-tetramethyl-4,17- d|oxab|c C|0P41 .O]heptadecane-
7R’8S, 9S, 13F/ Z, 168( E)) -4, -di hydr oxy- 1- met hyl -

26 eﬂdlpw,l dyl)ethenyl)-1- oxa- d

d™. i S-tetranet hyl ~-propyl -cycl ohexadec-1 S- ene”.

- di one;
(4S,7R,88,98,13E/Z,16S(Z))-4,8-dihydroxy-16-(1-fluor-2-(2-methyl-4-

thiazolyl)ethenyl)-1-oxa-5,5-(1,3~trimethylen)-7,9,13-trimethyl-cyclohexadec-13-

ene-2,6-dione;

(1S/R,38(2),7S,10R,11S8,128,16R/S)-7,11-dihydroxy-3-(1-fluor-2-(2-methyl-4-
thiazolyl)ethenyl)-8,8-(1,3-trimethylen)-10,12,16-dimethyi-4,17-
dioxabicyclo[14.1.0] heptadecane-5,9-dione;

(4S,7R,8S,9S8,13E/Z,16S(Z))-4,8-dihydroxy-16-(1-chlor-2-(2-methyl-4-
thiazolyl)ethenyl)-1-oxa-5,5,9,13-tetramethyl-7-ethyl-cyclohexadec-13-ene-2,6-

dione;

(1S/R,38(2),7S,10R,118,12S,16R/S)-7,11-dihydroxy-3-(1-chlor-2-(2-methyl-4-
thiazolyl)ethenyl)-8,8,12,16-tetramethyl-10-ethyl-4,17-dioxabicyclo[14.1.0]

heptadecane-5,9-dione;
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(1S/ R, 3S(E), 7S, 10R, 1 1R 12S,16R/ S)-7,1
1- di hydr oxy- 10- propyl - 3- (1- net hyl - 2-

W@ 200098258y 1 ) et henyl ) - 8, 8, 12 PCT/EP2005/010400

>16-tetramet hyl -4, 17-di oxabi cygho[ 14. 1 . 0] hept adecane-
5,9-dione; (4S,7R 8S 9S,13t=/Z7,16S(E))-4
| 8-di hydr oxy-16-(1- et hyl - 2- (2- pyri dyl)ethenyl)-1-

@4@752%5( 8s,13E/Z, 16S(Z)) -4,8- dlhydroxy-16 (1-ﬂuor—2 -(2-methyl- 4-th|azolyl)
tri et hyl en) - | - cycl ohexadec- 13-

éﬂ@rWIMdm@Té,f)(,QS/ﬁeE@(nBthYé -mlm(lizymh@zgd%ﬁﬁsaneﬁ;ﬁ -dione;
glhydroxy 10- et hyl - 3- (1- net hyl - 2- ( 2-
pyrldyl)ethenyl) 8,8-(1 ,3-trimethylen)-12,1
6- di met hyl - dloxablcyclo[14 1 .0]
8S 98 13E/ Z

é‘gé) B‘,‘%%Z%S%.Sh%ﬂa%ﬁ 2S¢ G(H_/S) -7,11-dihydroxy-3- (1-f|uor-2 (2-methyl-4-
ﬂ{s[é”itcp%#e frhéyrﬁ/é jﬁ? [87%|1 ?%ﬂ%ﬂYétP}yH R_fhyPaSr L dioxabicyclo[14.1.0]
Eepﬁeidmdnd%@dlomi’ee;(adec- 13- ene- 2, 6-di one;

(1S/R 3S(E), 7S, 10R, 1 1R 12S, 16R/'S)-7,1
1-di hydroxy-3-(1-nmethyl -2-(2- pyridyl)ethenyl)-8,8-(1

A%ofHéFBFéi%h%ﬁ)gr%u% z]%zcélméo&ﬁd 418 iy g%ner]az fonmléaﬂg given above,

di oxabi ¢ 14 1 hept adecane-5 | one;

o821l R 16 )a)re4e&;rdurh1§ependpnllﬁ mydmgeBITuyCz L1 2alkgmyil dor Co-Cqg

et I oxa-5, 5

é@/%ﬁt R Rsmoag ieroyyuidiner topsthrdopmeansadsiional bond; W is
39‘568{)'3@(5( ﬁ%ﬂ@ﬁa]?rbﬁplé‘www RP-id hydrogen, halogen, C4-C1o alkyl;
1- di hydr oxy~ 10 pyT - 3- (1- et hyl
RS Ry v e f))éirﬁGﬁW%-mﬂsyltmadﬁ4—§é|torafm*§itr®g¢n/2 pyTidgih. ox abi

cycl o[ 14. 1 . 0] hept adecane- 5, 9-di one; (4SJR 1SS SilI

3E/Z. 1 6S(2))- 4, 8-di hydroxy-1 6- (1

Of thisrgrdup? a%%eésub@ﬂo@Mb)ﬂohﬂidM' geldcted dron thd following:

3-trine i met hyl -cycl ohexadec- 13-

MR, §5@9%ﬁé”€/% 1ﬁ§(ﬁ)l§é(829“h7§ oxyeFe-(rmstheL-(2-pyridyl)ethenyl)-1-
FERE 013 }Jetjt%f H%\_(Igyl- -@r%plewf C)?dét‘?eﬁ‘ategwg &ie-2,6-dione;

thiazoly

. S-trinethyl en"l O ™. ie-dinmethyl ™, ~-
(1S/R,3S(E),7S,10R,11R,12S,16R/S)-7,11-dihydroxy-10-(prop-2-in-1-yl)-3-(2-(2-
pyridyl))ethenyl)-8,8,12,16-tetramethyl-4,17-dioxabicyclo[14.1.0]heptadecane-
5,9-dione;

(4S,7R,88,98,13E/Z,16S(E))-4,8-dihydroxy-16-(1-methyl-2-(2-pyridyl)ethenyi)-1-
oxa-5,5,9,13-tetramethyl-7-(prop-2-en-1-yl)-cyclohexadec-13-ene-2,6-dione;

(1S/R,38(E),7S,10R,11R,128,16R/S)-7,11-dihydroxy-10-(prop-2-en-1-yl)-3-(1-
methyl-2-(2-pyridyl)ethenyl)-8,8,12,16-tetramethyl-4,17-
dioxabicyclo[14.1.0]heptadecane-5,9-dione;

(4S,7R,88,9S,13E/Z,16S(E))-4,8-dihydroxy-16-(1-methyl-2-(2-pyridyl)ethenyl)-1-
oxa-5,5,9,13-tetramethyl-7-(but-3-in-1-yl)-cyclohexadec-13-ene-2,6-dione;
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di oxabi cycl o[ 14. 1. 0] hept adecane- 5, 9-di one;

(4S, 7R, 8S,9S, 13E/ Z 16S(2))-4
W@2bl32$8DXYy- 16- ( 1- chl or - 2- ( 2- et hyl -
t hi azol yl )ethenyl)-1 -oxa-5,5, &

PCT/EP2005/010400

13-tetramet hyl - 7- et hyl - cycl ohexadec-1 3-ene- 2, 6-
di one; (1S/R,3S(2),7S,10R 1 1S,12S 16R/'S)-7,1

@S#waklews PoR11 $RI IS, 36(?28 tWHrh‘}/droxy-m (but-3-in-1-y1)-3-(1-

et henyl )-8, 8 16 tetraret hyl -
@pxlmiydi)edshabylc)ywd?lw—ietoqmethyl 4, 17-

hi azol

E?%g‘%iéefz‘l% TR LRFRP 08 SRS o 22wty

hi azol yl ) ethenyl)-1-oxa-5,5,9,1
3-tetranethyl -7-eth I-cyclohexadec 13- ene-

ERIRISFR 735] O, Tiﬂl% 16R6PY 7S, 1IdﬂWQyOXZ/-110 (but-3 on- 1-yl) -3-(1-

i A S i A

Gorabiylcld[1417.0th eptticenokd, 9-diode; 0]

hept adecane- 5, 9-di one. Another preferred group is
compounds of the general formula as given above,

CEIRIET D e R SRS 8RR -

me)ethﬂrrml)l-&ﬁ 1a2 1tﬁewanmthfybnm7adloadmcyclo[fm 1 0jireptadécane-

%@(fﬂegroup ( X)R8 Xis a group CRIORL 1 ;

en, halogen, Cr G 0 alkyl; RIO , Rl

R8 is
1 are

hydr ogen/ 2- net hyl t hi azol -4-yl or hydrogen/ 2-pyridyl .

O this group, a preferred subgroup is conp

ounds

“8, EBI&SJI98rtﬁﬁ/2hé68(l)|)ﬁh\ﬁ3ﬂilfly({mmj-16 (1—fluor—2 (2-methylthiazol-4-

%}E&@ﬁfﬁlg’a §.’|§§(§E %ggg‘hathy'l 9y<%rrc% -in- 1 §/I]) cyclto%xageé %S—ene-

Set@bhanet hyl *prop”-in-i-yO cycl ohexadec-1S-ene”.
d-di one; (1S/R 3S(E), 7S, 10R 1 1R 12S,16R/' S)-7,1

1- dlhydroxy 10- (prop-2-in-1-yl)-3-(2-(2-

AR RC TR 1R G2 TR T dtscihydronsios

"B Rk YD-3-1-

fluor-2-(2-methylthiazol-4-yl)ethenyl)-8,8,12,16-tetramethyl-4,17-

dioxabicyclo[14.1.0] heptadecane-5,9-dione;

(48,7R,8S,9S,13E/Z,16S(Z))-4,8-dihydroxy-16-(1-fluor-2-(2-methylthiazol-4-
ylethenyl)-1-oxa-5,5,9,13-tetramethyl-7~(prop-2-en-1-yl)-cyclohexadec-13-ene-

2,6-dione; and

(1S/R,38(2),7S,10R, 11R,12S,16R/S)-7,11-dihydroxy-10-(prop-2-en-1-yl)-3-(1-
fluor-2-(2-methylthia=zol-4-yl)ethenyl)-8,8,12,16-tetramethyl-4,17-

dioxabicyclo[14.1.0] heptadecane-5,9-dione.

Also preferred are the natural compound Epothilone B and compounds of the

general formula as given above wherein A-Y is NR?'-C=0.

The synthesis of the compounds listed above is described in the international

patent applications WO 99/07692, WO 00/49021,

WO 03/041068, WO



10

15

20

25

30

5,9-dione; (4S,7R 8S,9S,1
3E/ Z,16S(E)) - 4, 8-di hydr oxy-16- (1- et hyl - 2- (2-pyridyl)e

w0 b@ngsd3l- oxa-5, 5,9,1 PCT/EP2005/010400

3-tetranet hyl - 7- (prop- 2- en- 1- yk) - cycl ohexadec- 13- ene- 2
,6-dione; (IS/R SSCEJJS.IOR H

R 7S.i eR/ SK. H di hydroxy-1 O Cprop”-en-i-yO S-Cl net hyl -

@3/621 063, I %)(%/B@Mda ) mﬁo&)ﬂésb@ebeéharwmdooﬁ/m 2735 which are

di oxabi cycl o[ 14. 1 . 0] hept adecane- 5, 9- di one;
indgprrates, fesein laafeieIBn@S( E)) -4, 8-di hydroxy-1 6-(1
-met hyl - 2- (2- pyri dyl ) et henyl ) - 1 -
oxa-5,5,9,13-tetranet hyl - 7- (but-3-in-1-yl)-cycl ohexade

Forlireciiss %c@oﬂix@@% (thé 8V ALRSIE, BIhEScdh{gduntls can be formulated by
1R, 12S116R/ S) - 11-di hydroxy-l 0- gbut 3-in-1
mymodg-l(rpwn in the art. Compositions for the oral rectal, parenteral or local

SERH4 AU  S  H fbmes

Sppositdridd, ORmpladiBiek? S stdfES) infectable aqueous or oily solutions,
1-di hydroxy- 10- (but-3-en-1-yl)-3-(1-

FHSPEPPLOPS ( Py eMNAIORS, heARFP OB, 8, %Vq% t @EPRRt 1R -gelg, retard

qrfggégﬁ@gg E‘?‘%’?t%’dﬁéaﬁg‘% g?%%ﬂﬁgégas ¢h&P&iso be administered

Ay idnisdiableyddsing lsystedaen- 1- yl ) - 3~( 2- ( 2-
pyridyl)ethenyl)-8,8,1 2,16-tetranethyl -4,
7- di oxabi cycl o[ 14. 1 . 0] hept adecane- 5, 9-di one;

fl@b?ﬁ?r%a%@uﬂ@%ﬁzgctlve compound(s) can thus be mixed with adjuvants
16S(Z)) -4, 8-di hydroxy-16-(1-fluor-2-(2-nmethylthiazol-4

knowir) it therayt, )suth-asx@urs, @'ablc talcum, starch, mannitol, methyl cellulose,

Igctéggt gélrfa apg%g_ucrt %g eggs(z% 9% ni%/flﬂé ¢ %noehs?&(r%ds 8érate aqueous

éﬁﬁﬁ%ﬁ%%@l:%ﬁ ilsroppargff}nnc_ienv?yves (V\iettmg agents, dispersing agents,

drnulsific?s, (Treaetviajives i anxt ldvossyl ) et henyl )-8, 8, 12, 16-tetr
anmet hyl -4,17- di oxabicyclo[1l 4.1 .0]
hept adecane- 5, 9- di one;

The compounds can be used in the form of their clathrates of o~, B-, or y-
cyclodextrin or of substituted o-, B-, or y-cyclodextrines, or in the form of a
liposomal composition, in particular a liposomal composition comprising a

polyethyleneglycol(PEG)-derivatized lipid.

The invention also relates to pharmaceutical compositions containing one or
more of the pharmaceutically active compounds listed above, and their use for
the treatment and in the methods in accordance with the present invention.
Preferably, one dose unit of these compositions contains about 0.01-100 mg of
the pharmaceutically active compound(s). The dosage for the use according to
the invention for a human is about 0.01-100 mg per day; a preferred dosage is
about 0.02-70 mg per day; a more preferred dosage is about 0.04-40 mg per
day.

Compounds of the present invention have demonstrated positive results in bone

metastasis animal models. The compounds of the present invention can be
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(4SJR, 8S,9S,1 3EZZ. 16S(Z2)) -4, 8-di hydroxy-1 6-(1
-fluor-2-(2-nmethylthiazol-4- yl)ethenyl)-1 -oxa-5,5

WO 2080582t r anet hyl - 7~(prop-2-en-1 -yl)-cycl ohEXHERHOI010400

3-ene- 2,6-dione; and ( 1SZR 3%(Z2)JS.1 OR 11R 1 2S.1

6RZS) -7, 11-di hydroxy-1 O-(prop-2-en-1 -yl)-3-(1 -
fluor-2-(2-nethylthiazol -4-yl)ethenyl)-8,8, 12, 16-tetra

redt8Y Fordutility thitb@oa iy sl tahis4wherdlh the compounds are administered
hept adecane-5, 9-di one. Al so preferred are the natura
@bﬁ‘pm@obcﬁmmmsia@'s Badinttscampthenerdpsdint Heteyenpealwhether the

S ERLBAE Pafe atS R 60 A Fefbstasn T HeirlcR s of
BEpotiines e FedidesialicRitslatePPRINtS ESREBY iY¥an88f B269ats with a

D 00/ 49021 , WD 03/ 041068, W03/ 041063, WO 00/ 66589,
Wistoy adsoefestatisdone disease raraisakedetarmined girpeiwnifraugh the

' F - ' {
PR BBl LIRS o ol 1360 3 BB fre g gpercon
kkitladh in tha &re. SREs Sipefridd aspatholodibs wonae frackeieadvents, spinal
arenteral or |ocal application can be prepared in the

POI FOTPTaSS|06 @Venia s IDes, (odiofie, Fadiation EhFaRy tobole and a
i HRpHTD) 4
bfifhdebPbfiinedtiastic Fieldy ol fdaRRISANS O 01V | oo

creans, or gels, retard preparations or retard

i npl ant ates. The conpounds nmay al so be adm ni stered by
i npl ant abl e dosi ng systens. The pharnmaceutical active
compound(s) can thus be m xed with adjuvants known in
the art, such as gum arabic, talcum starch, mannitol
nmet hyl cel lul ose, |actose, surfactants such as tweensd
or nyrj(r), magnesium stearate, agueous Or non-aqueous
carriers, paraffin derivatives, wetting agents,

di spersi ng agents,



emul sifiers, preservatives, and flavors. The conpounds
can be used in the formof their clathrates of o, b-

WQ 2@6/08p53Tycl odextrin or of substituted a- , DbPCT/EP2005/010400
g-cyclodextrines, or in the fggmof a |iposoma
conposition, in particular a |iposomal conposition
conprising a pol yethyl enegl ycol (PEG -derivati zed
IThBi ffesdmtanveMRIN Wb furher flatated @ tﬂ@&’bﬂ@ﬁtﬁ@@%p
conposi tions containing one or nore of
pharmaceutical Iy active conpounds Ilsted above ~and

.q.- ] = : A Ld e [

WRﬁgsﬁw%§|wgdé| ese conp05|t|ons contalns about
t he pharmaceutically active

conpound(s) The dosage for the use according to the
invention for a human is about 0.01-100 ng per day; a
preferred dosage is about 0.02-70 ng per day; a nore
MRfepr red dosage is about 0.04-40 ng per day.
Conpounds of the present invention have denobnstrated
positive results in bone netastasis animal nodels. The

S " t ;
ERTBreRiF balot DATHE 24 T HRLL e 00RI T8 s Blrmgerciany
are adm ni stered to hunan bone net astasi s patlents and
t he endpoi nt determ nes whether the conmpounds have any
effect on bone netastasis. The beneficial effects of
E@Qf@b%@%%ﬁdto reduce skeletal -rel ated events ( SRES)
nts with a history of netastatic bone

di sease, can al so be determ ned directly through the

esul s,of t i es in_the stu

GRS Bmetbd e irobiat i TSR o 4rekE $.02.16-
gafdriafyRs, 17adibRANEY A8l PO hdpt At in@-5 vedlbse SPI nal

cord conprlession events, surgery to bone, radiation
therapy to bone and a

Experimental Design:

Four days before tumor cells implantation, the baseline bone structure of the
mice was determined by X-ray. 30 NMRI nude mice received 500,000 of MDA-
MB 231 breast cancer tumor cells intracardially (Day 0). The tumor cells
metastasized to the bones and the growth of the tumor in the bones lead to
bone destruction. After the period of 10 days (Day 10), 10 of the 29 animals
were treated with the Test Compound (10 mg/kg, i.v.). The size and number of
bone metastases were monitored 4 days before tumor cell implantation
(baseline) and on Day 22 in each animal using the X-ray technology described

below.

Investigation of Bone Metastasis on Mice with Mammomat 3000 (Siemens) (X-

Ray Technology):

Preparation of the Animals (anaesthesia, fixation)
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change of antineoplastic therapy to treat bone
pai n. The present invention will be further illustrated

WO poobis258Dl | ow ng Exanp Exanple 1 - I nhi biti onPGf/EB®N&010400

Met astasi s Usi ng an Epothil ongg(Bone Metastasis Mdel)
Model : Human breast cancer MDA MB 231 , injected to
NVRI nude mce intracardially Test Conpound: 7,1

Jﬁf@ Ll %r@eb?aﬁ%ﬁbht%@@ﬂth'%@&ur@ o RokBuhR rF&ﬂ‘nFun 2%
1-yl)-8, 2,16- tetranet %%/lm di oxabi cycl ot M

B@mé)gd wﬁé apdiun hioridepsolu %naunébvgrﬂo podKalaveat (

EhefioBleLCRior oo, B 20LR BY i Win p5Gh 3 REP Spsice
Ruligionl Fer appkdatiod df@Re BaRAlics WﬁN&#ll’alsWr@%%t(Ob@@ﬁquedlcal)

tunor cells intracardially é The tunor
RedLanasiey &ravp Stﬁ@cmnsé@a bIWﬁFﬁaU%Pdeth of the turmr
in the bones | ead to bone destruction. After the
period of 10 days (Day 10), 10 of the 29 aninmals were

Or&m the toleranddstagesvatmgepeddtHel®icwed attached Bhe1 mm
ze and nu er of bone netastases were nmpnitored 4

3 PRI FERd %?n%fﬁd aeritionafly tanes Widh a(%%i‘s%ih@r%\;e tane (§Hcky side

T e —

Mhdeme*nthhe/%rmat 3000 (Sl emens) (XRay Technol ogy):
Preparation of the Animals (anaesthesia, fixation)The
m ce underwent an anaesthesia with a m xture of Ronmpun

(n Waﬁ%%ﬁ%ﬂt /Q\Méthﬁﬁném fbhmbﬁmfﬁﬂl@x' Ry

sol ution( Braun) : 10 and Ket ave

At the console of the Mammomat (run by the software “Detector” (Ifg) on
Windows NT platform), the standard setting of 35kV and 400mAs was adjusted.
The setting was chosen in such a way to allow a good contrasting of the entire
skeletal system and visibility of finest changes/aberrations of the bone structure

and morphology. The resolution of the systems lies at 0,27 um.

After initializing the Software the module “Zoomed Modus” was chosen for the
detector and the ROIs 2-3 were selected in accordance with the previously
selected positioning of the mouse. The regulator Image High was adjusted to
2000.

The actual measurements were started as soon as the Offset measurings and
the reference measurings had been performed. The flexible table was brought
into position (80 mm) and was advanced at a speed of 25,9 mm/sec. The final
position of the table was chosen in such a way that the entire body of the mouse
could be X-rayed all at once during the examination. The reference measuring
was subtracted from each gained Image and was stored as a DICOM-file or as
a BMP-file.
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Pharmaci a GrbH 100ng/ m ), diluted by 1:5 with
i sotoni c sodium chloride solution. For application of

W@ b@enzasadt i cs, 1ml sterile syringes (Codan MeRCTEPY005/010400

and cannula (Braun Sterican, size 18) were used. Once
the tol erance stage was reached, the mce were
attached to a 1 nmstrong acrylic glass and

Rddijtd onal |y taped with a sel f-adhesive tape (sticky
side facing the animal). The acrylic glass served as
surface on which the animals underwent the X-ray.

ARBLGR TRt S lreaehrEas perkERRR L Day 22 LT ce the
caristuater] Sksssresof td e and Bearbhivg T dﬁs&UﬁWeTbrochees of

t andar d settln of 35kV and 40 s adjusted. K The.
%@[ q% ssigsmaihaondlye {NGHPoRY: gp@}%%nd peﬁns). The

8)&85 éé B@trﬁi ?é&ﬁjcﬁi% Scééé‘ae'sgéd’}{e ﬁﬁé%s‘?é& Wtre determined with
VISI nest c anges/a rrations o t he bone
aspecraUDtC@hMSmﬁmln@I(tu@ed dmdlicresoftdbiceh). of t he
systens |ies at 0,27 mm After initializing the
Sof tware the nodul e "Zoonmed Mbdus" was chosen for the
ﬂsglﬁ@ ﬁﬂoﬁﬁ‘% Hy;u.eq §h8w7thé{ﬁh§ T SrSisbunt ARHedanGR

e previously selected positioning of the nouse.
mleéastagallrathﬁ inl viag endd ey anddbataa jpodorgatian elife tinthwas

6L IR PR LB MR e 12
osyd 1@)‘”8@/%(9 4 Bhdé ﬁébﬁh@nﬁﬁm ReAASS /RO TImé M im 5rmg)ed As

position was advanced at a speed of ,
¢an beseettie Tfanhlfarl beainn@minmth thenkestdbompared cepdied ing 5.9

the entire b f 2 I
YRR TS A o Bpieor FEY oin B TEHES A Troverai
VebArsutoRanEmse Fostdfrom 23.4 days without treatment to 31.6 days
following a single application of the Test Compound in the treatment group.

Table 1
Treatment Mean Bone Tumor Mean Survival
Area Time
Control: none 14 mm2 23.4 days
Test compound: 10mg/kg on 5.9 mmZ 31.6 days
Day 10

Description of the Figures

Figure 1 visualises the efficacy in the bone metastasis model. The baseline
bone structure of the mice was determined by X-ray (Animal #01, left). MDA-MB
231 breast cancer tumor cells were implanted intracardially into nude mice on
Day O (i.e. four days after baseline). Treatment was started on Day 10 when
first signs of bone metastasis were observed. The same untreated animal,
whose survival time of 23 days is close to the mean survival time (23.4 days) of

the untreated control group, has developed severe bone metastasis on Day 22



was subtracted from each gai ned | mage and was stored
as a DICOMfiie or as a BW-file. Results Anal ysis of

W b@oens2sat nent was perfornmed on Day 22 by eval REL/EPZP05/010400
twi ce the constructed exposures of the m ce and
searching for destructive processes of the skeletal
system (focussing mainly on the | ong bones, spine and
RleMBite afBRsEKiigMe). Krimabi2L heprdeshtsis typi€al member of the
grocesses/bone metastasis were determned wth a _
palent arpupviresetswyival has of 3grdavsds esettorhe éngan survival

n ' ' T .
{irgitah B30T ke e BtthentorBlB S8 nd APl A AL PO fittéstasis
hlatedacpd oMprgPédta@ompolnd dvakigiernimstheliadicutsll ddse. The size of
fact, the size of the bone netastases were reduced

e kang tetastases atfer Bay @i With and withos't trealinagiie shewn.
Mean Survival Tinme was inproved. As can be seen in
Table 1, treatnent with the Test Conpound resulted in
a 5.9 m2 Mean Tunor Area conpared to 14.0 mm®2 wi t hout
treatnment. The overall Mean Survival Tine rose from
23.4 days without treatnent to 3 1.6 days follow ng a
single application of the Test Conmpound in the
treatnment group. Table 1 Description of the Figures
Figure 1 visualises the efficacy in the bone

net astasi s nodel. The baseline bone structure of the
m ce was determined by X-ray (Animal #01 , left).
MDA- MB 231 breast cancer tunor cells were inplanted
intracardially into nude mce on Day O (i.e. four days
after baseline). Treatnment was started on Day 10 when
first signs of bone netastasis were observed. The sane
untreated ani mal,
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whose survival tine of 23 days is close to the nean
survival tinme (23.4 days) of the untreated control

w@e@ap325bms devel oped severe bone netastasi s oPCDEP2005/010400

22(see white arrows, mddle).Animal #22 represents a
typi cal nmenber of the treatnent group whose survival
time of 30 days is close to the nean survival tine (31

ERQafbIE 2 L hHiBfidr efBGHY m&é&tas.sﬁu&m ad E%@sm_m. bngf(sone

Oone netastasis are reduce
Mietastasis Mosdlelhdi cat ed dose. The SI ze of the bone

net astases after Day 22 with and without treatnent is
shown. Exanple 2 - Inhibition of Bone Metastasis Using

an Epothil one (Bone Metastasis Moddel) Mdel: Hunan

breast cancer MDA MB 231 , injected to NVRI nude m ce
Modekcardial |y Test Conpound: 7,1

1- di hydr oxy- 3- ( 2- met hyl - benzot hi azoI -5-yl)-10-(prop-2-
en-1-yl)-8, 8,12, 16- tetranethyl - T- di oxabi cycl ot M |
HQT%P&@G@F%HMDAWB@@IGWPBE@H% NIGRI @0deIRichvhiracardially
nude m ce recei ved 500,000 of MDA-MB 231 breast cancer
tunor cells intracardially (Day 0). The tunor cells

net ast asi zed to the bones and the growth of the tunor

in the bones |l ead to bone destruction. In addition,
Tost Clavipbagpdent of tunors near the tunor cell

injection site is observed. After 5 days (Day 5), 15

of the 30 animals were treated wth the Test Conpound

|
bRy o2t oot RS G2 BT a0k 8 12 16
tetmmetedsi 1 2dlioxabdacio[adindlheptEdegahbes, X-disye
technol ogy described in exanple 1. In addition, the
numer of animals which devel oped tunors at the tunor

EfddrirhOh@Ebesysi t € Was det er mi ned.

30 NMRI nude mice received 500,000 of MDA-MB 231 breast cancer tumor
cells intracardially (Day 0). The tumor cells metastasized to the bones and the
growth of the tumor in the bones lead to bone destruction. In addition, the
development of tumors near the tumor cell injection site is observed. After 5
days (Day 5), 15 of the 30 animals were treated with the Test Compound (10
mg/kg, i.v.). On Day 20 the experiment was terminated and the size and
number of bone metastases were measured in each animal using the X-ray
technology described in example 1. In addition, the numer of animals which

developed tumors at the tumor cell injection site was determined.

Results

Results are shown in Table 2:

The mean number of bone metastases is significantly reduced from 21.2 per
animal in the untreated control group (Group 1) to 0.7 per animal in the group
treated with the Test Compound (Group 2).



Results Results are shown in Table 2 : The mean nunber

of bone netastases is significantly reduced from2 1.2
w@esocasesarl in the untreated control group (G PUPERY00%/610400

0.7 per animal in the group treated with the Test

Compound (G oup 2).The nean size of bone netastases is

significantly reduced from8.1 mmper animal in G oup

1The rledn BFPeRSbcHR MBtadtasdd RWigrificarts redbéd fr@fn 8.1 mm2 per

ani mal s whi ch devel oped, tunors at the tunor cell

i Anieedliin Groupd ’ﬁosoﬁéﬂ FRRiMmabin@rold 8. in Group 1 to

0 [ i Son s . o
U-s[ @Q é{mﬁerjégoeﬁ%%gsn\éh ﬁgo%e\ﬂ'e@gr}dr Iag l}ﬁ%ﬂﬁﬁo} Sell l%jec’uon site is
Rt ueRaEf S m B0 amirsets &sGmup Nho D drsimatd inbGrRsupR! ast asi s

or bone tunor growh. 2. Use according to claiml

wherein the nedicanent is for treating, preventing or

al l eviating bone netastasis. 3. Use according to claim

1 wherein the nedicanent is for treating, preventing

ofakle 2vi ati ng bone tunmor growth. 4. Use according to

claim3 wherein-the pedicanent is-used-to-treat

STt

DGey@ht . or alleviate pIJI mary bone tunops or ¢ancers
i ncludi ng benign tunorsjand malignant tunors such as
steosar conma, chondrosarncomng, Ew|ng S tunor, ant

fepmpaumsk of bone, and|ChHghidem. 5 Jswstaccof ding to
claim2 wherein the nmedicanent ig Sﬂ%ﬁxtd ng,
breventing or alleviating bone matastoa I'n @ cancer
batert—6—Use—of afty—phe- of—clatns—1 or —whetein the
Hpotdi[ngrigjcont ai ns a | act one 10

Application iv. V.

Schedule [day] -- 5

Number of animals 15 15

Number of bone-metastases (21.2+11.9 0.7+0.9

Size of bone-metastases 8.1+4.8 0.1+0.2
[mm2]

Number of animals which
developed tumors at the 5 0

tumor cell injection site




or a iactanme noiety. 7. Use of any one of clains 1-5
wherein the Epothilone is a conpound of the general
wo eooabz3mwherein Rla , R 1b are each i ndependePtT/EP2005/010400
hydrogen, Ci-Cio alkyl, aryl ,,aralkyl, or together
forma where mis 2 to 5, R2a, R 2b are each
i ndependent|ly hydrogen, Cl1-Cl10 al kyl, aryl, aral kyl,
t rena -(CH 2)n-group V\,heren|32t05
gyvﬂaé}ggézl_srm&e |§11 kenyl or C2-C-10 alkynyl; R3 is
hydrogen, C1-C O al kyl, aryl, aralkyl; R4a , R4b are
each independently hydrogen, CrCi 0 al kyI, aryl,
aral kyl, or together forma -(CH 2)P- group where p is
%1(;2 g' 58&82?1% 'E)ﬁé)‘llﬂﬂﬁ‘ié foQtﬁé JerC@ér‘éYbn (ﬂré’qhnecﬁ’éa?hgb{t' for use as an
5 wlenmeM(dlbqne mat:gsrta$l$ oppoQe t@MRHErQWtR6, R7 are
each hydrogen, or together form an additional bond, or
toget her form an epoxy function; Gis Oor CH2; DE
t2get hefsel SicBofify Pto- IIRIMCH Avhereiri®r&Hmedidarkent is for treating,
- CH( OH) - %O—D -CH(OH) - CH 2- , - CH2- CH( OH) -
- CH2- cprevepiting) o allevia bomw@t@;atas*se is Othen D-E
cannot be CH2-G or D-E-Gtogether is a group
H2C- CH=CH;
10 3. Use according to claim 1 wherein the medicament is for treating,

preventing or alleviating bone tumor growth.

4. Use according to claim 3 wherein the medicament is used to treat,
prevent, or alleviate primary bone tumors or cancers including benign
15 tumors and malignant tumors such as osteosarcoma, chondrosarcoma,

Ewing’s tumor, Giant cell tumor of bone, and Chordoma.

5. Use according to claim 2 wherein the medicament is for treating,

preventing or alleviating bone metastasis in a cancer patient.

20
6. Use of any one of claims 1-5, wherein the Epothilone contains a lactone
or a lactame moiety.
7. Use of any one of claims 1-5 wherein the Epothilone is a compound of
25 the general formula:
RE R
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Wis a group C(=X)R 8, or is a bi- or tricyclic
aromatic or heteroaromatic radical; Xis O or two

wW@e@ap3s8R20, or a C2- C10 al kyl enedi oxy gr oup(REi/EP200E§10400

be strai ght or branched), or H;and the group OR9, or a
group CRIORL 1 ; R is hydrogen, Cl1-C1 O al kyl, aryl,
aral kyl, halogen, CN, RO is hydrogen or a protecting
groupwhereilRl0 , RL 1 are each independently hydrogen,
C 1-C20 al kyl, aryl, aralkyl, or together with the

met hyl ene carbon forma 5- to 7- nmenbered carbocyclic

L;g?o 5?}1 '%:*angr%k e%?? ge%e%@a@ﬁi@geﬁé%Jdi-g}ooeuléyl, aryl, aralkyl,

O C(=0), OCH 2 o@d@eﬁa%rm@@(m%%upwd\@zmszwa
Ris a Cl-C (al kyI group; R2 1 1s hydrogen, or CC 10
al kyl; PGX, P& is Cl-C20 al kyl, C4-C7 cycl oal kyl ,

whi chprayseont a: @—q"é‘&ﬁ fn%re‘ﬁdgfﬂw Ad ﬁgfé’ﬁ‘égr@{g%kyl, aryl, aralkyl,

ring, aryl, ara

al kyl sul fonyl amryth;dttﬁ@rnﬁdrm W@B@anﬂdpyvvhe'rd wlis 2 to 5, or are
di (CrC 20 aIkyI) 1- C20 aI

diarylsilyl, or @g-(%ala%e;vgw S’é 103&9’ SI ngl e

st ereoi somer or a m xture of dlfferent st er eoi soners,

and/ or ,as a pharmaceutically acceptable salt thereof.
R is hydrogen, C4-Cqg alkyl, aryl, aralkyl;

R® R are each independently hydrogen, C4-C1 alkyl, aryl, aralkyl,
or together form a —(CH;),- group where p is 2 to 5;

R® is hydrogen, C4-Cyo alkyl, aryl, aralkyl, CO,H, COyalkyl,
CH>0OH, CH,Oalkyl, CH,Oacyl, CN, CH:NH,, CH:N(alkyl,
acyl)y 2, or CHqHal;

R® R’ are each hydrogen, or together form an additional bond, or

together form an epoxy function;

G is O or CHy;

D-E together is a group -H,C-CH,-, -HC=CH-, -C=C-, -CH(OH)-
CH(OH)-, -CH(OH)-CHz-, ~CH2-CH(OH)-, -CH,-O-, ~-O-CH-
@{C_)‘CH , Whereby if G is O then D-E cannot be
CH5-0O; or

D-E-G together is a group H,C-CH=CH,;

w is a group C(=X)R®, or is a bi- or tricyclic aromatic or

heteroaromatic radical;

X is O, or two groups OR®, or a C,-C4, alkylenedioxy group
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8. The use of claim7, wherein AAYis OC(=O;DE is
H2C-CH2; Gis CH2; Zis O Rla, Rlb are both &G 0

W@bkdogl32587 t oget her forma -(CH2) m group wher ePOT/ER2085/010400

or 3; R2a, R2b are each indepegpdently hydrogen, GG O
al kyl, C2-CG 0 alkenyl, or C2-C 0 alkynyl; R3 is

hydr ogen; Rd4a, R4b are each independently hydrogen or
GG 0 alkyl; RgWﬁicﬁTrﬁhyQ)eab’(fﬁlght Dr Bhgnatsd)oforayaréhe group
of clainms 7 or 8, wherein R2a, R2b are each

i ndependent | y h{ditogea graup ER B al kenyl or C2-G 0

al kynyl; R6, R7 together form an epoxy function or an
addi ti onal bond; and Wis a 2-Methyl -benzot hi azol - 5-yl
radi cRP, a 2- Metshydveger)@zeh s afyly aryndiraidyl, Heflogen, CN;
Qui noline-7r -yl radical. 10. The use of claim7,
wherein the conpound is selected fromthe group

consi %Bi ng of:

(45, 7R 88, 9s, 135/ PIRIN 9" 8 RICIREHNT,IroHp. F(’?-X et hyl - ben

zoxazol -5-yl ) - 1-

oxa-b5 3-tetranethyl -7-(prop-2-en-1-vyl)-cycl ohexad

0. 13RS, 6. arprch ﬁRe§§€E§fy clogen, Gz AL, aryl, aralkyl
128, 16K/ 9) - 7 11pdihydhaxKuith AnePHREEgIHY atbdn form a 5- to 7-

membered carbocyclic ring;

Z is O or H and the group OR'?;

R' is hydrogen or a protecting group PG%;

A-Y is a group O-C(=0), O-CH,, CH,-C(=0), NR*'-C(=0), or
NR?'-S0;;

R% is a C4~-Cy alkyl group;

R?! is hydrogen, or C4-C4q alkyl;

PG*, PG* is C4-Cy alkyl, C4-C7 cycloalkyl, which may contain one or
more oxygen atoms in the ring, aryl, aralkyl, C4-Cy acyl,
aroyl, C4-Cyo alkylsulfonyl, aryisulfonyl, tri(C4-Cz alkyl)silyl,
di(C1-Coo alkyl) arylsilyl, (C4-Cyo alkyl) diarylsilyl, or
tri(aralkyl)silyl;

as a single stereoisomer or a mixture of different stereoisomers, and/or

as a pharmaceutically acceptable salt thereof.

8. The use of claim 7, wherein

A-Y is O-C(=0);



3- (2-met hyl - benzoxazol -5-yl )-8, 8,12
, 16-tetranet hyl -4, 17- di oxabi cyclo[14.1 . 0]
whepbasksaane- 5, 9- di one; (4S, 7R, 8S, 9S PCT/EP2005/010400
13E/ Z, 16S) - 4, 8- di hydr oxy- 16- ( 3y et hyl - benzot hi a- zol - 5-
yl)- i-oxa- d d
.1 S-tetranet hyl - Z"prop”™-en-i -yO cycl ohexadec- | S- ene”.
- diopeg ( 18/ RigF{,&c¢9R 11R S | eRZSH,
11- di hydr oxy- 10- (prop 2-en-1-yl)-3-
(2- et hyl - benzot hi azol -5-yl )-8, 8,12, 16-tetranet hyl -
7- di abicyclo%%éF% . 0] hept adecane- 5, 9-di one;
(4S, 7R 8S, 9S, 13 6S) - 4, 8- di hydr oxy- 16- ( 2- et hyl - ben
zot hi azol -5-yl)- 1- oxa 9, 13-di met hyl -5,5-(1
, 3-trimethyl en)-7-(prop-2-en-1-yl)- cycl ohexadec-1
3-eneZ2, 6- di oneis P1S/ R 3S, 7S, 10R, 1 1R 12S, 16R/ S)-7, 1
1-di hydr oxy-10- (prop-2-en-1-yl)-3-
(2- et hyl - benzot hi azol -5-yl)-12, 16-di net hyl -8, 8- (1
, 3-tr RiheRMyl enafe bothr Cﬁ@aamybaﬁidgbﬂ’ﬂerlform a —(CHz)m- group
. 0] hept adecane-5, 9-di one; (4S, 7R, 8S,9S,13E/ 7,1
68) 4, 8- di hydro)@@-ei%m@-%ﬁfﬁyl benzot hia -zol -5-yl)-
1-oxa-5,5,9, 13-tetranethyl-7-(prop-2-in-1
-yl )-cycl ohexadec-1 3-ene-2, 6- dione;
(1s/ 5,RPS, 10Rafe 1lead? Sndépér8)entlyl hydrogen, C4-Cqo alkyl, Co-Cyg
1-di hydr oxy-10- (prop:2-in-1-yl)- 3-
(2-wethy|-benzo%ﬁ@&gbpfggV$%k%@¥ﬂy£2,16-tetranethy|-4,1
7- di oxabi cycl o[ 14.1 . 0] hept adecane- 5, 9- di one;
(4S,7R388,98,13E/Z,168)-4,8-dihydroxy-16-(chinolin-7-y
|)-1-Bxa- 5,5, 9isthgkogemanet hyl - 7- (prop-2-en-1
-yl)-cycl ohexadec-1 3-ene-2, 6-di one;

R*? R%® are each independently hydrogen or C4-Cqg alkyl;
R® is C1-C1o alkyl.

9. The use of any one of claims 7 or 8, wherein

R? R%® are each independently hydrogen, C,-C4¢ alkenyl or Co-Cyg

alkynyl;
R R’ together form an epoxy function or an additional bond; and
W is a 2-Methyl-benzothiazol-5-yl radical, a 2-Methyl-

benzoxazol-5-yl radical, or a Quinoline-7-yl radical.

10.  The use of claim 7, wherein the compound is selected from the group

consisting of:

(4S,7R,8S,9S8,13E/Z,16S)-4,8-dihydroxy-16-(2-methyl-benzoxazol-5-yl)-1-
oxa-5,5,9,13-tetramethyl-7-(prop-2-en-1-yl}-cyclohexadec-13-ene-2,6-
dione;
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( 1SZR1SSJS 11 OR 11 | Rl SlleRZSH 1H
- di hydr oxy-10- (prop-2-en-1-yl)-3- (chinolin-2-yl)-8,8,

wa.2008032581 r anet hyl -4, 17-di oxabi cyclo[1 4.1 . OPCT/EP2005/010400

hept adecane- 5, 9-di one; (1S, 3S, 39l 10R, 1 1S,12S,1 6R)-7,1

1-di hydr oxy- 3- (2- met hyl - benzot hi azol -
5-yl)-10-(prop-2-en-1-yl)-8,8,1 2,1

6-t et (PO BngwgioR PHRARSYPBRISY- 74 1-difldroxy-10-(prop-2-en-1-yl)-

heptadecane

(4S, 7&(8@9@%95}’@@9} S5y1 88 & MR dBdsiyametiiyi-4att-hy| - ben
t hi
:Z%ot elt ragogJ PEC)}/&O%I rogégg?acﬁé %hélggc I 1%Bhexadec- 13- ene- 2

, 6- dione; and (18/R SSJS IR 11R 12S,16R/' S)-7,1
%ﬁdhgzdr,&l%@ﬁl fﬁpef 2 26§{' g,%;%b?,@%&m 61(2-methyl-benzothia=zol-5-yl)-
-tet 1 |
0] ﬁeg o e%‘éh%‘fg‘i‘éﬁadr% fhyl 9@%@%2%’&5}) %yclohexadec-1f3 ene-2,6-

cl ai neiohepr 8, wherein R2a, R2b are each |ndependently
hydrogen, or O C 0 alkyl; R6, R7 together form an
epoxy functi on or an additional bond; Wis a group

hal ogg1 $IR,35 @%Hg 1?@1@%@ N ﬁsd?@g%{&?ﬂnp%en—1 -yl)-3-
A Og@’mahmmm'md@y'%&" 2 lostbiroguath 97 dy|

hyd / hyd / 2-
et oy REAPEHGRL T Garptadeear e 5-d08RS ot of ol ai m 7.

wherein the conpound is selected fromthe group

consistin 4SJR SS S
158/ 7 45 3655, 08, IBEIZ0fS ok P-ibydro Xy BHPH Ry Depebiia 20l-5-y 1)

1-o0xa-9,13-dimethyl-5,5-(1,3-trimethylen)-7-(prop-2-en-1-yl)-
cyclohexadec-13-ene-2,6-dione;

(1S/R,3S8,7S,10R,11R,128,16R/S)-7,11-dihydroxy-10-(prop-2-ern-1-yl)-3-
(2-methyl-benzothiazol-5-yl)-12,16-dimethyl-8,8-(1,3-trimethylen)-4,17-
dioxabicyclo[14.1.0]heptadecane-5,9-dione;

(48,7R,85,9S,13E/Z,16S)-4,8-dihydroxy-16-(2-methyl-benzothia zol-5-yl)-
1-oxa-5,5,9, 13-tetramethyl-7-(prop-2-in-1-yl)-cyclohexadec-13-ene-2,6-

dione;

(18/R,38,78,10R,11R,12S,16R/S)-7,11-dihydroxy-10-(prop-2-in—1-yl)-3-
(2-methyl-benzothiazol-5-yl)-8,8,12,16-tetramethyl-4,17-
dioxabicyclo[14.1.0]heptadecane-5,9-dione;

(4S,7R,8S,98,13E/Z,16S)-4,8-dihydroxy-1 6-(chino|in-7-yl)—ﬁ -oxa-
5,5,9,13-tetramethyl-7-(prop-2-en-1-yl)-cyclohexadec-13-ene-2,6-dione;

(1S/R,3S,7S,10R,11R,128,16R/S)-7,11-dihydroxy-10-(prop-2-en-1-yl)-3-
(chinolin-2-y1)-8,8,12,16-tetramethyl-4,17-dioxabicyclo[14.1.0]
heptadecane-5,9-dione;
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t hi azol yl )ethenyl)-1 -oxa-5,5,9,1
S-tetranet hyU- et hyl - cycl ohexadec-i 3- ene-2, 6-di one;
WO IBMISBS(E) SITOR I | RiaS. i PCT/EP2005/010400
bR/ SJ-y. H di hydr oxy-1 O et hyl - 4 met hyl -
2-(2-methyl -4-thiazolyl)ethenyl)-8,8, 12,1
6-tetranethyl -4, 17- di oxabicyclo[14.1 .O0]
hept adecane- 5, 9- di one;
(4S, 7R, 8S, 9S, 13E/ Z, 16S( E &4, 8- di hydroxy- 16- ( 1- net hyl -
2- ( 2- (2.8, 731 0R B4R Li héAHJihydrexy-35(25methyl-benzothiazol-

13- eng D L he oL O s it YR 17348 Micyclona.1.0)
6R/ S) hépthdecdhdpy-diohel O-ethyl -3-(1 -

met hyl - 2- (2- nmet hyl - 4-t hi azol yl ) et henyl )-8, 8- (1
,3-trimethylen)-1 2,1 6- dinethyl-4,1

7-dio LBy, : epiha < 5,n A - . B
[ SRR S BB, O LISy boppiipeors

2- ( 2- medZayd, 58,1 BiteteameiHy)-at (peoy-2) erk-1-yxaydohéxddet-13-ene-2,6-

S-tetranet hyé} propyl - cycl ohexadec-i 3- ene- 2, 6-di one;

( 1SZFQ'PQ§( B"9S 10R 1 1R 12S,1 6RZS)-7,1 1-di hydroxy-1

0- propyl - 3-(1-

met hyl - 2- (2- met hyl - 4-t hi azol yl ) et henyl )-8, 8, 12, 16-tetr

amet hAS/R,3S 7S eRANR; 28 dBRIS 17, Of-dihydroxy-10-(prop-2-en-1-yl)-3-

o SRy Dol By 8.5 12 Ty ameta4-281 1o - 2.
(2 b ftiodoft PEPBSRISALE b-dad,

JS- pent anet hyl -cyc exadec- | S-ene- 2, 6-di one;
(1SZR,3S5(2)JS, 1 OR, 1 1S,12S, 16RZS)-7,1

H pondfi6 kst ol dnesSYciginier o, Whierelp ' 52"

R? R% are each independently hydrogen, or C4-C1q alkyl;

R R’ together form an epoxy function or an additional bond;
w is a group C(=X)R8;

X is a group CR'°R"";

R® is hydrogen, halogen, or C4-Cyq alkyl; and

R, R" are hydrogen/2-methyl-thiazol-4-yl, hydrogen/2-pyridyl,
hydrogen/2-methylamine-thiazol-4-yl, or hydrogen/2-
methylsulfanyl-thiazol-4-yl .

12.  The use of claim 7, wherein the compound is selected from the group
consisting of:
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di oxabi cycl o[ 14.1 . 0] heptadecane-5, 9-di one;
(4SJR, 8S, 9S, 13EZZ, 16S( 2) ) - 4, 8- di hydr oxy-16- (1-f | uor - 2-

W@ 20060082391 - 4- t hiazolyl)ethenyl)-1 -oxa-5, 5, 9PAI/EP2005/010400

3-tetramet hyl - 7-et hyl - cycl ohexgdec-1 3- ene- 2, 6-di one;
(18/R SS(Z)JS I OR 11S, 12S,16R/S)-7, 1
1- di hydroxy-3-(1-fl uor-2-(2-

S RO A0 B ot Ly
h e)pl;t a(ﬂléigaqul)gt,l@nui)-dﬁ@ga- ,5,9,1 3'-telramethyl-7-ethyl-cyclohexad ec-13-

4S, 7R S:13E/Z,16S(2)) - 4, 8-di hydr oxy-16- (1-fluor-2
E(2- rr&n%%%f'&g i azol yl()éz henyl ) - 1¥oxa-)5/, 5- ((1

, 3- tri(nstrngbem) 73, 19RL Bt R I1i2%1 BRIS)YT h ohpradiegy-10-ethyl-3-(1-
3- ene- 2, 6-di one; LlS/ R, 35( Z&, 7S, 10R 1
1S, 129atbrrBf2-methyl-4iithigaelyhgthenyh-8&8.08r16tetramethyl-4,17-

0, 12, SRR T rippRddeaiels Glipdon ) 1 1 o)

. 0] hept adecane- 5, 9- di one;
4S, 7R, 8S, 9S, 13E/ Z, 16S -4, 8- di hyd -16-(1-f| -2
{3 R ES S5 S TS D iy opa s bopdthvt 2 {2 métnyt-4-

3 ORI - O S 3R NS S RAA-7-dthy-
1S, 128yd6RESIAEG-13-bréi A Getiony;- 3- (1- | uor - 2- ( 2-

net hyl - 4-t hi azol yl ) et henyl)-8,8-(1 ,3-trimethylen)-1
2,1 6-dinethyl-1 O-ethyl- 4,1 7-di oxabicyclo[14.1

. 0] heg aessEy 25 S0/, PIR:12S,16R/S)-7, 1 1-dihydroxy-10-ethyl-3-{1-
) -4, 8-di 1-chlor-

(4S, 7R, 8S,'9S, 13E/'Z, 16S(2)) - 4, 8- di’hydr oxy- 16-(

- ( 2- medthy-2:2-nirthyled-hipzolyigetpenyl)-8, &% h3sriBethyen)-12,16-

(157 RIS S GRS RIGH4 1 Beifagéentie™s Bifone;

1- di hydroxy-3-(1-chlor-2-(2-
(4S,7R,8S,9S8,13E/Z,16S(E))-4,8-dihydroxy-16-(1-methyl-2-(2-methyl-4-
thiazolyl)ethenyl)-1-oxa-5,5,9,13-tetramethyl-7-propyl-cyclohexadec-13-

ene-2,6-dione;

(1S/R,3S(E),7S,10R,11R,12S,16R/S)-7,11-dihydroxy-10-propyl-3-(1-
methyl-2-(2-methyl-4-thiazolyl)ethenyl)-8,8,12,16-tetramethyl-4,17-
dioxabicyclo[14.1.0] heptadecane-5,9-dione;

(4S,7R,8S,9S5,13E/Z,16S(Z))-4,8-dihydroxy-16-(1-fluor-2-(2-methyl-4-
thiazolyl)ethenyl)-1-oxa-5,5,7,9,13-pentamethyl-cyclohexadec-13-ene-
2,6-dione;

(1S/R,38(Z),7S,10R,118,128,16R/S)-7,11-dihydroxy-3-(1-fluor-2~(2-
methyl-4-thiazolyl)ethenyl)-8,8,10,12,16-pentamethyl-4,17-
dioxabicyclo[14.1.0] heptadecane-5,9-dione;

(4S,7R,8S,98,13E/Z,16S(2))-4,8-dihydroxy-16-(1-fluor-2-(2-methyl-4-
thiazolyl)ethenyl)-1-oxa-5,5,9,13-tetramethyl-7-ethyl-cyclohexadec-13-

ene-2,6-dione;
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nmet hyl - 4-t hi azol yl ) et henyl )-8, 8, 10, 12, 16- pent anet hyl -
, 1 7- dioxabicyclo[14.1 .0] heptadecane-5, 9-di one;

WG 2B§BRS35, 9S, 13E/ Z, 165(2) ) - 4, 8- di hydr oxy- 16- (A€TRPIINS/@10400

-(2-nethyl-4- thiazolyl)ethenyh)-1 -oxa-5,5,9,
13-tetramet hyl - 7- et hyl - cycl ohexadec-1 3-

ene-2, 6-dione; (1S/R 3S(2), 7S, 10R, 1 1S,12S,16R' S)-7,1

1-di hydroxy-3-(1-chl or-2-(2-

met hyl - 4-thi azol yl )ethenyl )-8,8, 12,1 6-tetramethyl -1

0- et h{1S/R,33(Z), # . 4QRL1 15,d RS 16R/8)-71 1-dihydroxy-3-(1-fluor-2-(2-

tad 9-di :
(157 RARGATS W IBer) B8, 12,16 e e - 2
-(2- nﬁtd%'bm%rcld[m a70]lhdpiaddiemel 3, 9ldiopga- 5, 5, 9,
13-tetramet hyl - 7- propyl - cyclohexadec 1 3-
ene~2, 6-di one;

(s Rﬁzﬁ?s‘%f{ %:gg%@% @%@5@ ﬁ*% Q?@HF%/ P81 At 958! REthyl-4-

6 t et tmamm&éthén%m@wts%m 3—1ﬂm@tl@l@b)l-72991|33{rih4ethylr 0]
hept adecane~5, 9- di one; 4SJR 1SS SI13EZZ. 1

65( E) FYeloBexadardl eepes2.6-dianeinet hy! - 2- ( 2-
pyridyl)ethenyl)-1-oxa-5,5,9,1

3-tetranet hyl - 7- propyl - cycl ohexadec- 13- ene- 2, 6-di one;

(1 SZR(ESEE3SE) TR1QR, 115,128, 16757, 71 -dihydroxy-3-(1-fluor-2-(2-
1-di hydr,oxy- 10- pr,0 -3- - , ,

et hy eih?f%t Brry P beRub - (b3drimethvenst 9 daekGriirathy-4.17-

7- di 9-di one; (4SJR
Tss STEARpIElpd fdnenbagRhAc SRR O, ' One

- met hyl - 2- (2 pyridyl) et henyl)-1-oxa-5 I5 (1

L3 L B A ek sty FESEAMI-GnS I e PRE RIS méinyia-
thiazolyl)ethenyl)-1-oxa-5,5-(1,3-trimethylen)-9,13-dimethyl-7-ethyl-

cyclohexadec-13-ene-2,6-dione;

(1S/R,38(2),7S,10R,118,12S,16R/S)-7,11-dihydroxy-3-(1-fluor-2-(2-
methyl-4-thiazolyl)ethenyl)-8,8-(1,3-trimethylen)-12,16-dimethyl-10-ethyl-
4,17-dioxabicyclo[14.1.0]heptadecane-5,9-dione;

(4S,7R,8S,98,13E/Z,16S(Z))-4,8-dihydroxy-16-(1-chlor-2-(2-methyl-4-
thiazolyl)ethenyl)-1-oxa-5,5,7,9,13-pentamethyl-cyclohexadec-13-ene-
2,6-dione;

(1S8/R,33(2),7S,10R,118,128,16R/S)-7,11-dihydroxy-3-(1-chlor-2-(2-
methyl-4-thiazolyl)ethenyl)-8,8,10,12,16-pentamethyl-4,17-
dioxabicyclo[14.1.0] heptadecane-5,9-dione;

(4S,7R,8S,9S5,13E/Z,16S(Z))-4,8-dihydroxy-16-(1-chlor-2-(2-methyl-4-
thiazolyl)ethenyl)-1-oxa-5,5,9,13-tetramethyl-7-ethyl-cyclohexadec-13-

ene-2,6-dione;
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( 1SZR1ISS(E)JS 11 ORIH Rl S116R/ S)-7,1 1-di hydroxy-1
O-ethyl-3-(1 - nethyl 2 -pyridyCet henyO d i

WO 306032581 hyl enV”. i e-di net hyl #, ~- di oxabi cycl oPQHER2009$10400

hept adecane- 5, 9-di one; (4SJR 15S S113EZZ, 1
6S(E) ) -4, 8-di hydroxy-1 6-(1 -nethyl-2-(2-
pyridyl Jet henyOi-oxa- d d i

S—trl(mslms(szf?smﬁmwatzwi ommil roxy-3- §1 -chior-2- (2-
3 ene- 2, 6-di one; 18/R 883.5238(12 11R, 175, 16

1-cl i m@mywmgz@ybﬁmenyl 16-tetramethyl -10- ethyl 4 17-

111 RSOt GightadecleB e - O 1% 1

. 0] hept adecane 5, 9-di one (4S 7R, 8S, 9S, 13E/ Z, 16S(E) ) - 4
8- di hyd
| S EaaS, 1R ANS(5) 4. ardineroarnde iy ichiorg-Ghyretoyd-

12 OB 5 905 el o diBibiaseo 1>

met hylehe-hgrdidy&et henyO- d d -tetranet hyM ~-
di oxabi cycl o[ 14. 1 . 0] hept adecane- 5, 9- di one;
(4S>7R, 8S, 9S

1361 216K 87 fr &0 5 05 )7 Hhin R R SR oo

t hi azol yl' )'et )-1-0
,3-tr |hﬂ£hhly4-ﬂm;azﬂlyl)eﬂ33nyh)4&'&ﬂ Byllﬁ:’gectltammmaleh @rprdpyl-4,17-

iseg%z‘jf%ﬁ?@?’@ﬁqﬁ %9;%‘5%2@/ %91 ‘F’F%’or 2-(2-

met hyl - 4-thi azol yl ) et henyl )-8,8-(1 ,3-trinmethylen)-1
0,12,1 6-dinethyl-4,1 7- d|oxab|cyclo[14 1 .0]
hept adéS 88, % 4865 1680R) ﬂF&@E})@S}xﬁ?@(Z—methyl 2-(2-

3 ﬁlsgfzﬁ)&géy@?tﬁ %j?')r gqyaaég%q é;tgf:r_at:'gn%ﬁ Ryl a2 ne&p%c}oiéc?mec-m—
cycl obewarieatidie;

(1S/R,3S(E),7S,10R,11R,12S,16R/S)-7,11-dihydroxy-10-propyl-3-(1-
methyl-2-(2-pyridyl)ethenyl)-8,8,12,16-tetramethyl-4,17-
dioxabicyclo[14.1.0]heptadecane-5,9-dione;

(48,7R,8S,98,13E/Z,16S(E))-4,8-dihydroxy-16-(1-methyl-2-(2-
pyridyl)ethenyl)-1-oxa-5,5-(1,3-trimethylen)-9,13-dimethyl-7-ethyl-
cyclohexadec-13-ene-2,6-dione;

(1S/R,3S(E),7S,10R,11R,12S,16R/S)-7,11-dihydroxy-10-ethyl-3-(1-
methyl-2-(2-pyridyl)ethenyl)-8,8~(1,3-trimethylen)-12,16-dimethyl-4,17-
dioxabicyclo[14.1.0] heptadecane-5,9-dione;

(4S,7R,8S,98,13E/Z,16S(E))-4,8-dihydroxy-16-(1-methyl-2-(2-
pyridyl)ethenyl)-1-oxa-5,5-(1,3-trimethylen)-7,9,13-trimethyl-
cyclohexadec-13-ene-2,6-dione;
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ene-2,6-dione; (1S/R13S(2),7S,10R 1 1S, 12S,16R/ S)-7,1
1- di hydroxy-3-(1-chl or-2-(2-

woreaohps2s547 t hi azol yl ) et henyl )-8,8, 12,1 6-t et r anret/BP1003010400

0-ethyl -4, 17- dioxabicycl o[ 14 3t 0]
heptadecane 5, 9-di one;
(4S, 7R, 8S, 9S, 13E/ Z, 16S( Z2) H, 8- di hydr oxy- 16- (1-f | uor - 2-(

2 et hids %é(@)g’ ‘1%@1%@??%'1)6’%&%@ IhYdToxy-3-(1-methyl-2-(2-

13-t et I anet cycrohexa

ene- 2, ﬁyrcdyb)eﬂwerweB 84(${]32gﬁﬁéth)/le?&11mﬂ 16-tr2|m(e£hyl -4,17-

1S, 128 16 1 | I OX uor -

met hy| 9 'QX%FQ‘?B“ fgﬂ}?@%@m‘?@% 1¢ione: t et r anet hyl -

gegt gédgcsgﬂg%? %ﬁh@ﬁ?ﬁw .E%%’%uéhyo Xgr? 0- 1metP%ng]-(%-rrB

7 or Spyﬂméememyﬂz‘apxm 9[‘B-m:zfnnemgbmdmﬂtdystlohexadec-1 3-
hydr ogen 0 al kenyl or C2-C10 al kynyl; R6, R7

t oget he#e" ?%% °8f" epoxy function or an additional bond;
Wis a group C(=X)R8; X is a group CRIOR11 ; Ris

hydr ogen, hal o or C1-C O alkyl; and RIO , Rl11 are
hydr og(éﬁ/@raﬁéEgYSt’m&ﬂdR- 2,1 GWSthII’Ie@Ibydrbxwlﬂ psdpyl-3-(1-

sel ect eg*@?ggétq?}’é%é’%%lﬁ m@%?é&.’%?%fam t%lSJ'PQT

(4S, TRISBHAS CIGR4A. a]ﬁgb@decéné ngw&ﬁéixy 16- (1- et hyl -
2-(2- pyridyl)ethenyl)-1-oxa- 59
3-tetranet hyl - 7- ( prop- 2 in-1 yI) cyclohexadec 1

3- e”e'(ZS?/'FS{BSTE?éAsE/zA68(2))-4,8-dihydroxy-16-(1-f|uor-2-(2-methy|-4-
thiazolyl)ethenyl)-1-oxa-5,5-(1,3-trimethylen)-7,9,13-trimethyl-
cyclohexadec-13-ene-2,6-dione;

(1S/R,38(2),78,10R,118,12S,16R/S)-7,11-dihydroxy-3-(1-fluor-2-(2-
methyl-4-thiazolyl)ethenyl)-8,8-(1,3-trimethylen)-10,12, 1 6-dimethyl-4,17-
dioxabicyclo[14.1.0] heptadecane-5,9-dione;

(4S,7R,8S,98,13E/Z,168(2))-4,8-dihydroxy-16-(1-chlor-2-(2-methyl-4-
thiazolyl)ethenyl)-1-oxa-5,5,9,13-tetramethyl-7-ethyl-cyclohexadec-13-
ene-2,6-dione;

(18/R,35(Z),78,10R,11S,12S8,16R/S)-7,11-dihydroxy-3~(1 -chlor-2-(2-
methyl-4-thiazolyl)ethenyl)-8,8,12,16-tetramethyl-10-ethyi-4,17-
dioxabicyclo[14.1.0] heptadecane-5,9-dione;

(4S,7R,8S,98,13E/Z,16S(Z))-4,8-dihydroxy-16-(1 ~fluor-2-(2-methyl-4-
thiazolyl)ethenyl)-1-oxa-5,5,9,13-tetramethyl-7-ethyl-cyclohexadec-13-
ene-2,6-dione; and

(15/R,35(2),7S,10R,118,12S,16R/S)-7,11-dihydroxy-3-(1 -fluor-2-(2-
methyl-4-thiazolyl)ethenyl)-8,8,12,16-tetramethyl-1 0-ethyl-4,17-
dioxabicyclo[14.1.0] heptadecane-5,9-dione.
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wW@2@0808233pyri dyl ) et henyl )-8,8, 12,1 6-tetranmet PgI/EE2005/010400
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17- di oxabi cycl o[ 14. 1 . 0] hept adgcane-5, 9- di one;
(4S, 7R, 8S,9S, 13E/Z,1 6S(E)) -4, 8-di hydroxy-1 6-(1
- met hyl - 2- ( 2-
pyridyl)ethenyl)-1-oxa-5,5,9, 13-tetranet hyl - 7- (pr op- 2-
en-1-yl)- cycl ohexadec-1 3-ene-2, 6-di one;
(1S/R, 3S(E), 7S,10R, 1 1R, 12S,16R/' S)-7,1
1- di hydr oxy- 10- (prop-2-en-1-yl)-
3-(1-nethyl-2-(2-pyridyl)ethenyl)-8, 8,12, 16-tetranethy
143, 1 Thedjls@m@Ey)ﬁHeoc{)f]é‘alhs PlorRepinadgrane- 5, 9- di one;
(48 7R, 8S, 9S, 13E/ Z, 16S( E

8- di hydr oxy- 16- ( 1- nethyl 2 (2- pyr dyl)ethenyl)-1

- 0Xa- Spy, $ad 3-t t 7-(but-3-in-1 -yl)-

cycl ohexageec 1 3§rteen§ @%SPSHQ,SHQW ﬁ’}g}rﬂggn,r:égs}.@a‘henyl or C2-Cyo
R "5 eR/ S*. Hdi hyidyepy-1 O Cout -S-in-i-yo S

(i -methyl A -pyridyQethenyO d d i -tetranethyM ~-

di oxabi cycl o[ 14.1 .0] heptadecane-5, 9-dione; (13/R

SS( E) J&8 IR 11R, %égt@f} ﬁt}a}?/tl %lp_oxy function or an additional bond;

1-di hy roxy 10- (

3-(1-nethyl-2-(2- pyrldyl)ethenyl) 8,8,12, 16-tetranet hy
| -4,17- di oxabicycl o é. Okgheptadecane 5, 9-di one;
(15/R%s(E), 75, 1 ﬁqoup (=X)

1R 12S, 16R/ S)- 71 11- dlhydroxy 10- (but-3-en-1-yl)-
3-(2-(2-pyridyl)ethenyl)-8 12, 16-tetranethyl -4,1 7-
d|oxaBKcycI0[14|&agmbhp¢335) &ne 5, 9-di one;
(4S, 7R, 8S,9S, 13E/ Z, 16S(2))- 4,8-dihydroxy-1 6-(1
-fluor-2-(2-nmethylthiazol- 4-yl)ethenyl)-

-oxa- RS, 9, 13-t g8 hgHRIJaN, hétdd@n"@r@ﬂ'(ﬂo%lkyl and

-yl )-cycl ohexadec-

R' R are hydrogen/2-methylthiazol-4-yl or hydrogen/2-pyridyl.

14.  The use of claim 7, wherein the compound is selected from the group
consisting of:
(4S,7R,8S,98,13E/Z,16S(E))-4,8-dihydroxy-16-(1-methyl-2-(2-
pyridyl)ethenyl)-1-oxa-5,5,9,13-tetramethyl-7-(prop-2-in-1-yl)-
cyclohexadec-13-ene-2,6-dione;

(1S/R,3S(E),78,10R,11R,128,16R/S)-7,11-dihydroxy-10-(prop-2-in-1-yl)-
3-(2-(2-pyridyl)ethenyl)-8,8,12,16-tetramethyl-4,17-
dioxabicyclo[14.1.0]heptadecane-5,9-dione;

(4S,7R,8S,98,13E/Z,16S(E))-4,8-dihydroxy-16-(1-methyl-2-(2-
pyridyl)ethenyl)-1-oxa-5,5,9,13-tetramethyl-7-(prop-2-en-1-yl)-
cyclohexadec-13-ene-2,6-dione:;
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13-ene-2,6-dione; (1S/R 3S(2),7S,10R 1 1R
12S,16R/'S)-7,1 1-di hydroxy-10-(prop-2-in-1-yl)- 3-(1

W0 006082527 ( 2- met hyl t hi azol - 4-yl ) et henyl ) - 8, 8, BQI/LP2005/010400

6-tetranet hyl -4, 17- di oxabi cygko[ 14.1 . 0]
hept adecane- 5, 9- di one;
(4S, 7R, 8S, 9S, 13E/ Z, 16S( 2) ) - 4, 8- di hydr oxy- 16- (1-fl uor-2

- (2- Mp{dyR B8Rz 10R; V1th2€ewﬁz/)8)17 1 PFyRIEX 1 OL(Brdp-2-en-1-yl)-
qtramathyl" ro ~’en-i -yO cycl ohexadec-
13- end=(2; reethybae(Z mﬁmiyﬁstmrmﬁf&wg 1&etramethyl-4,17-

%1(R ) dxé‘gﬁclé(s%’ﬂ‘?‘ritcﬁﬁetp A Res. %@r%‘én@ y n818y|1)2 16-

tetranmet hyl -4,17- di oxabi cyci o[ 14.
hept adecane- 5, 9- di one. 15 The use of cI aim7,
wherein: A-Yis NR2 1-C(=0O 16. The use of any one of

cl al

17" TR TR %%@E%Zé vaRFy: o IR

conpr pymdw)ald@mw) $ioxa-56,9, 03-astramdthyil-dudlut-BrinBel-

thereof a therapeutically effective anount of an

Epot hPY‘Hﬁ"e\e)é%dQﬂ:eﬁﬁé'é 4.8 PR one of clains 6 to 16.

18. A nmethod according to claim17 of treating,

preventing or alleviating bone netastasis. 19. A

nmet hot SHECBS (kR 1S 1 ORc1 HR R 871 @R/S)+7eht ditg/drpxye ¢ 8/ buta8-in-1-yl)-3-

acoor st 2 apniad GhentiEad by 1B euoaitnvigh o7

al | evyrixhBRyBRM4. 18] debifictahB-Rokfiowdr patient.

(1S/R,3S(E),7S,10R,11R,128,16R/S)-7,11-dihydroxy-10-(but-3-en-1-yl)-
3-(1-methyl-2-(2-pyridyl)ethenyl)-8,8,12,16-tetramethyl-4,17-
dioxabicyclo[14.1.0] heptadecane-5,9-dione;

(1S/R,3S(E),7S,10R,11R,128,16R/S)-7,11-dihydroxy-10-(but-3-en-1-yl)-
3-(2~(2-pyridyl)ethenyl)-8,8,12,16-tetramethyl-4,17-
dioxabicyclo[14.1.0]heptadecane-5,9-dione;

(4S,7R,8S,98,13E/Z,165(Z))-4,8-dihydroxy-16-(1-fluor-2-(2-methylthiazol-
4-yhethenyl)-1-oxa-5,5,9,13-tetramethyl-7-(prop-2-in-1-yl)-cyclohexadec-

13-ene-2,6-dione;

(18/R,35(2),7S,10R,11R,128,16R/S)-7,11-dihydroxy-10-(prop-2-in-1-yl)-
3-(1-fluor-2-(2-methylthiazol-4-yl)ethenyl)-8,8,12,16-tetramethyl-4,17-
dioxabicyclo[14.1.0] heptadecane-5,9-dione;

(4S,7R,8S,9S,13E/Z,16S(Z))-4,8-dihydroxy-16-(1-fluor-2-(2-methylthiazol-
4-yl)ethenyl)-1-oxa-5,5,9,13-tetramethyl-7-(prop-2-en-1-yl)-cyclohexadec-

13-ene-2,6-dione; and
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2 1. The use or the nmethod according to any one of

claims 1 to 20, wherein the nmedi canent or the
wEpwblslsehe is to be adm nistered orally, parePCEERI00Y010400

rectally, or locally. 22. The agse or method accordi ng

to claim2 1 wherein the nedi canent or the Epothilone

is adm ni stered intravenously.

15.

16.

17.

18.

19.

20.

21.

22.

(1S/R,35(2),7S,10R,11R,12S,16R/S)-7,11-dihydroxy-10-(prop-2-en-1-yl)-
3-(1-fluor-2-(2-methylthiazol-4-yl)ethenyl)-8,8,12,16-tetramethyl-4,17-
dioxabicyclo[14.1.0] heptadecane-5,9-dione.

The use of claim 7, wherein:
A-Y is NR*'-C(=0)

The use of any one of claims 1 to 6 wherein the Epothilone is Epothilone
B.

A method of treating bone metastasis or tumors comprising administering
to an individual in need thereof a therapeutically effective amount of an

Epothilone as defined in any one of claims 6 to 16.

A method according to claim 17 of treating, preventing or alleviating bone

metastasis.

A method according to claim 17 of treating, preventing or alleviating bone

tumor growth.

A method according to claim 18 of treating, preventing or alleviating bone

metastasis in a cancer patient.

The use or the method according to any one of claims 1 to 20, wherein
the medicament or the Epothilone is to be administered orally,

parenterally, rectally, or locally.

The use or method according to claim 21 wherein the medicament or the

Epothilone is administered intravenously.



