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administered formulations require the Epothilones being completely dissolved in a solvent
compatible with physiological fluids, such as blood.

20 Several efforts have been made in order to make available new'Epothilone derivatives,
which are both chemically and metabolically stable enough for the development of
pharmaceutical agents. Furthermore, the Epothilone derivatives should be superior to
natural derivatives in terms of their therapeutic range, their selectivity of action and/or
undesirable toxic side effects and/or their active strength. WO 00/66589 describes such

25 superior Epothilones, wherein the carbon atom 6 of the Epothilone depicted on page 1 of
WO 00/66589 is provided with an alkenyl, alkinyl or an epoxy radical. However, such
additional side-chains make such Epothilones even more lipophilic and poorly wettable in
solvents rendering the formulation of pharmaceuticals as an even greater challenge to the
skilled person in the pharmaceutical art.

30
Several methods for increasing the solubility of sparingly water-soluble drugs so as to
produce parenteral compatible formulations have been described. US 6,407,079 (Janssen
Pharma) describes injectable formulations, wherein a partially etherified p-cyclodextrin
(hydroxyethyl, hydroxypropyl, dihydroxypropy!, methyl or ethyl ethers) is added to a drug

35 that is instable or only sparingly soluble in water. The resulting inclusion compound is

more water soluble than the drug itself.
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20 WO 02/8440. Particularly interesting epothilones of the present invention may be produced
according to WO 00/66589.

It is an objective of the present invention to provide a composition comprising an
Epothilone derivative and which is intended for being administered parenterally, preferably

25 intravenously. The composition should be stable, at least with respect to the Epothilone,
during storage and reconstituted, if necessary, by adding a solvent compatible with blood
and suitable for parenteral administration without the need of adding surfactants and

organic solvents.

30 SUMMARY OF THE INVENTION

The present invention relates to parenteral dosage forms comprising Epothilones and the
manufacture thereof in which the final dosage form or the manufacturing process meets
the following characteristics:
¢ Fast solving of the Epothilohe in a liquid, which can be removed during lyophilization
35 conditions, so as to limit the loss of intact Epothilone during the solving process.
¢ Lyophilising of the liquid Epothilone composition without loosing intact Epothilone
¢ Lyophilisate is sufficiently hard.
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of the lyophilisate in simple solvents like water or saline water and optionally further
20 diluting with a glucose or dextrose solution. Addition of an organic solvent and a glycol is
not required in order to get the Epothilone easily dissolved. As mentioned in WO
2004/032866, the reconstitution of lyophilisates requires mixtures of water, ethanol and a
glycol. Lyophilisates of WO 99/39694 also require an organic solvent. Obviously, the
lyophilisates of the present invention is advantageous to those previously described in that
25 the preparation of the final reconstituted composition only requires water for injection or

saline.

In one aspect the invention relates to compositions comprising an Epothilone or mixtures
of Epothilones, wherein the Epothilone is provided with a more lipophilic side chain than in

30 the naturally occurring Epothilones. According to the formula I depicted herein, the
lipophitic side chain refers to R* and is located at the carbon atom numbered 10 given that
the Epothilone is fused with an epoxy ring or located at the carbon atom numbered 7 given
that R” and R® are a hydrogen atom or taken together is an additional bond. In WO
00/66589 this carbon atom was numbered 6. The compositions of the invention further

35 comprise a cyclodextrin, preferably a B-cyclodextrin derivative that is etherified with
hydroxyalkyl groups and/or sulfoalkyl groups resulting in hydroxyalkylated cyclodextrins or
sulfoalkylated cyclodextrins.
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A still further aspect of the invention relates to a composition comprising an Epothilone
according to formula I described herein and a B-cyclodextrin. The cyclodextrin is preferably

25 a hydroxyalkylated p-cyclodextrin or a sulfoalkylated B-cyclodextrin as mentioned above.

Another preferred aspect of the invention relates to a composition comprising an
Epothilone according to formula I described herein and a sulfoalkylated B-cyclodextrin,
preferably a sulfobutylether-B-cyclodextrin.

30
A preferred aspect of the invention relates to a composition comprising an Epothilone
according to formula I described herein and a hydroxylated-, most preferred a partly
etherified Hydroxypropyl-p-Cyclodextrin,

35 Furthermore, the inventors have provided a method of producing the lyophilised
composition of the invention, which overcome the initial critical step of solving the very
hydrophobic Epothilones, namely the initial wetting of the Epothilone in a suitable liquid
before the solubilising process can take place afterwards.

This process enables fast and complete solving of the Epothilone and further allows for the
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The period of time is envisaged to be 0.5 to 5 hours, preferably 0,5 to 3 hours, more
preferably 1 to 2,5 hours.

In one embodiment, the method for producing a composition of the invention (process)
25 comprises the steps of
a) solving an Epothilone - no matter whether crystalline or amorphous - as defined herein
in an organic solvent, such as an alcohol (preferably ethanol); and
b) solving a cyclodextrin as defined herein in aqueous solution, optionally together with at
least one further pharmaceutically acceptable ingredient as defined herein, such as
30 mannitol and /or tromethamol; optionally
¢) adjusting the pH of the resulting mixture of b) to a pH ranging between 5 and 9,
preferably 6 and 8, such as about 7.4 using an inorganic acid, such as hydrochloric acid;
and
d) mixing the resulting solutions a) and b) or a) and c); and optionally
35 e) carrying out sterile filtering of d) to achieve the so-called "original solution"”
f) removing the solvents from the "original solution" to provide a solid composition.
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can be selected from polar aprotic or protic solvents for example can be selected from

halogenated hydrocarbons such as monochloromethane, dichloromethane; alcohols such

as methanol, ethanol, propanol; acetone. Preferred solvents are methylenechloride and
20 ethanol.

Removal of a solvent in the sense of the invention includes all techniques for removal of a
solvent or solvents known to one skilled in the art also such as freeze drying,
lyophilization, vacuum drying or evaporation but is not limited thereto.

25
A preferred aspect of the invention relates to the methods for producing a composition
comprising an epothilone (processes) mentioned above wherein the Epothilone used is in

an amorphous form and the composition obtainable thereof.

30 Amorphous is a solid phase without crystal lattice. It can be proved by X-ray powder
diffraction.

Epothilone can be obtained in amorphous form for example by solving crystalline
epothilone in an organic solvent and subsequently removing the solvent thereof.

35
A preferred aspect of the invention relates to the methods for producing a composition
comprising an epothilone (processes) mentioned above wherein the Epothilone used is in
an amorphous form or it is transferred into an amorphous form and the cyclodextrin is

hydroxypropyl-g-cyclodextrin and the composition obtainable thereof.
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cyclodextrin and the composition obtainable thereof.

Another preferred aspect of the invention relates to the compositions obtainable by the
methods for producing a composition comprising an epothilone (processes) mentioned
25 above.

Still another aspect the invention relates to compaositions containing Epothilone and
hydroxylalkylated cyclodextrin in a specific molar ratio of 1:8 to 1:100, preferred 1:11 to
1:80 which is equivalent to the mass ratio of 1:21 to 1:300, preferred 1:29 to 1:200.

30 Especially preferred are the ratios obtained by the examples herein.

Still another aspect the invention relates to compaositions containing Epothilone and

sulfobutylether-cyclodextrin in a specific molar ratio of 1:9 to 1:100, preferred 1:9 to 1:50

which is equivalent to the mass ratio of 1:38 to 1:300, preferred 1:38 to 1:200. Especially
35 preferred are the ratios obtained by the examples herein.
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20 additionally evaporatlon/removal of the solvent(s) durlng secondary drying and optionally

postdrying e.g. under the following conditions:

° Freezing to -45°C at 1013 mmbar for up to 24 hours, preferably for 5 hours,
) first main drying phase to 15°C at 8.9x10"2 mmbar for 60 hours, preferably for 48
hours,
25 o second main drying phase at 25°C at 8.9x10"2 mmbar for 2 hours, preferably for 1
hour and
) postdrying phase at 25°C at 6.5 x10™3 mmbar for 10 hours, preferably for 6 hours

using for example a freeze dryer Fa. Hof, type COM 0590.

30 The terms "lyophilisation" and "freeze-drying" are denoted to mean a process upon where
liquid is removed from a dissolved or at least partly dissolved composition under conditions
involving at least one step of freezing the solution, followed by sublimation of the
solvent(s) in a vacuum (main drying) and optionally additionally evaporation of the
solvent(s) during secondary drying, and optionally postdrying for example under the

35 conditions mentioned in the paragraph above.

The term "reconstituted solution” refers to a liquid composition resulting from completely

dissolving a lyophilisate, which can be a solid solution, in a solvent such as water (water



resulting fromreconstitution of the Iyophilisate with a suitable solvent.
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rel evant alkylenoxide, especially propylenoxide, and native beta-cyclodextrin under base catalysis

20 forming hydroxymethyl, hydroxyethyl, or hydroxypropyl groups respectively. In the event
of partly etherified hydroxyl groups the resuiting p-cyclodextrin is characterized by its
average molar degree of substitution (MS) which is the average number of moles of
hydroxypropyl groups per anhydroglucopyranose unit. This is due to the manufactures
information not to be mixed up with the degree of substitution (DS) or the total degree of

25 substitution (TDS) which represents the average number of substituted hydroxyls per
anhydroglucopyranose unit.

Typically the solvent for reconstitution is an aqueous solution comprising 75-100% of
water by volume, preferably 85%-100% by volume, more preferably 90-100% by volume,

30 most preferably 95-100% by volume. The solvent may comprise further excipients such as
inorganic salts like sodium chloride so as to be compatible with physiologically relevant
fluids.

The term "solubility” refers to the solubility of Epothilone in a solvent.

35
According to the invention, an Epothilone needs to be combined with one or more agents
that increase the solubility of the Epothilone in water. As a first solubilising agent, a
cyclodextrin has been found to improve the solubility of an Epothilone. However, in some

cases further excipients may be added to further increase the solubility of the Epothilone
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I
wherein

R! means hydrogen, OR'?, or Halogen, where R!? is hydrogen, SO,-alkyl, SO,-
20 aryl, or SO,-aralkyl,

R?, R3 are independently C,-Cyo alkyl,

R* means -(CH,),~-C=C-(CH,),-R*, -(CH;),-CH=CH-(CH,),-R*,

n(H2C)—0 T"—(CHz)n
—=(CHy), (CHy)p R4 or =(CHy) (CH2), R

25

n means 0 to 5,

r is 0 to 4,

p is 0 to 3,



According to the invention, an Epothilone needs to be conbined with one or
nore agents that increase the solubility of the Epothilone in water. As a
first solwbizbészicrpoagent, a cycl odextrin has been foundptu/EPomsoYR4% he
solubility of an Epothilone. However, ;jn some cases further excipients nmy
be added to further increase the sol ubllity of the Epothiloneor to limt

degr adati on . Epot hi |l on uring r th are r al i tion.
For exanpl e f%}rther oS S’,ygmggn é(gé{ég“ni b ot ngra@fygbqafhg r?'}?g
Epot hi | one duri ng adwibstitotpdo;- @:)é@mpl @m@ > @u pddigonradwe\drowp @R*) i quid, or

during storage or afﬁe;neraﬁgg?ﬁ bdiHdd PProtebhes g,fogE@G i n one aspect t he
invention proyi des a conposition conprising an pothllone a cycl odextrin

and at |east Fone phdPfdutedVy accept abi e exci pi ent sel ected from a
tonicifyd ng aRjent, améarsl rgirogen or ppyrnatie sitstitutediCl-goptiol,ect ant and a pH

regulator. | g gnot H%Ch ARRGEY hyd ggeg%\(ﬁﬂtbr%ra{ %\ﬁgﬂ@?aﬁaﬁﬁﬁ@ﬁ%éﬁao& ta

conprising an Epothilone, such as ot hi'l one~“derivative as fi ne
formula.l , and a cf@?%é"xi"fi”wgeﬂﬁ@"l'ipot hilone is of formula | , vvherel n R1
means hydr ogem, ORl raearra dialpFeare-rerte- & tridydlis ahyehtRgReero§Che Rldkeyl,, SO2-

aryl, or ral ky p } 0 al kyl, R4 neans
(CHZ)r-C C—(%HZ)p Fﬁﬂe?ﬁ‘%“(y #h %?W&éﬁﬁa'k 'H20)- O (CH2)- - (CH

2),- -(H 2)XR a orme?(fﬁag_WPrlplngC(@RI’Z)p R48 n neans 0 to 5, r is 0Oto 4, P
is 0 to 3, Rda means Jpeegen, Cl- O' 0 al kyl, CG Cl2 aryl or Cr- 020 aral kyl ,
each optionally sub 1bt ted; G -C Qr tlon a
group OR4b, R4b neans ‘hydrogen rSrtheasaﬁ‘? o?"d'&?'l\? ‘ﬁﬁncga %h%oﬂ%'hr? C1*C10

al kyl , R6 neans hydrogen or palli(\d,n@\sl-qixyasmbmqﬁsz@ﬁkytmd@iloeaah Rptignafy, RS

each mean a hydrogen atom or $ak@lidd9grPRMehd R @detinkl ARAhDRBGyRMet aken
toget he{S an oxygen atom carbon atom jointly stand for a 5- to 7-membered
carbocyclic ring;

A means a group -O- or -NR*?-,

R!? means hydrogen or C,;-C,, alkyl.

20 The Epothilone according to formula I may be fused with an epoxide ring in the event
where R’, R® taken together are an oxygen atom or may exist as one ring system in the
event where R?, R® each mean a hydrogen atom or taken together mean an additional
bond.

25 The numbering of the carbon atoms in the Epothilone skeleton will depend on whether the
Epothilone is fused with an additional ring, such as an epoxide ring. The formula II as
depicted below shows the numbering of carbon atoms in both situations. Figures 1 to 16
refer to the numbering of an Epothilone skeleton, wherein R’, R® taken together make an
epoxide ring. Figures (1) to (16) refer to the numbering of an Epothilone skeleton, wherein

30 R7, R® each mean a hydrogen atom or taken together mean an additional bond.



G neans a group X=CR9- or a bi- or tricyclic aromatic heterocyclic radical,
R9 neans hydrogen, hal ogen, CN, or a Cl-C20 al kyl, X nmeans a groupi ng
CR10R11, wiben@nscd3d0, R11 are the sane or different andpstrardodsorsohydrogen,
a Cl1-C20 al kyl, C6-Cl12 aryl, or C7-20,aralkyl radical each optionally
substituted; or R10 and R11 toget her mnth t he net hyl ene carbon atomjointly
stand for a 5- t o 7-nenbered carhgcycldc ring; A neans a group -O or
-NR12- , R12 neans hydrogen or Cl- IkyI The Epothil one according to
formula | may be fused with ap epox ihn the event where R7, R8 taken
together are an oxygen atom 2 sQe ring systemin the event

depend on whet her the Epaghil oneligs fused wi t h la® addiggonal ring, such as
an epoxide ring. The fornula as depict gg v gtiows t he nunbering of
carbon atons in both situatid Figures,1 to ig r¢f& to the nunbering of
an Epot hil one skel eton, wherdin R7, [R8 et het, make an epoxi de ring.
Figures (1) to (16) refer t 0 A f ) bst hi | one skel et on,
wherein R7, R8 each nean a hydro:em at0'v -@ t ogdt‘her mean an
additional bond.l | The term "hallogen" g| fl uorine, chlorine, bromne
and iodine. The term SQ2-al kyl ig inteng ggan "Cl-Cl0 al kyl"
nmonosubstituted with -SO2 group. The term SQ2-aryl is intended to nean
"C6-Cl2 aryl" nonosubstituted with -SO2 group. The term SO2-aral kyl is
intended to nean "C6-Cl12 aryl" substitutled with one -SO2 group and with one
or two " Clreklmatreydgen” iRaRAEENIBrinELcHigkheablowline bisd ioBhended to mean a |inear
or branghed saturated hydrocarbon chain wherein the | ongest chains have

fromone to ten carbon atons, such as nethyl,
The term SO;-alkyl is intended to mean "C,-Cyq alkyl" monosubstituted with -SO, group.

The term SO,-aryl is intended to mean "C¢-C,; aryl" monosubstituted with -SO, group.

10 The term SO,-aralkyl is intended to mean "C¢-C;; aryl" substituted with one -SO, group
and with one or two "C;-C;¢ alkyl".

The term "C,-C,¢ alkyl" is intended to mean a linear or branched saturated hydrocarbon
chain wherein the longest chains have from one to ten carbon atoms, such as methyl,

15 ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl,
neopentyl, hexyl, heptyl, octyl, undecacyl, dodecyl, etc. The C;-C;, alkyl chain of the
present invention may be optionally substituted.

Likewise, the term "C;-C,, alkyl" is intended to mean a linear or branched saturated

20 hydrocarbon chain wherein the longest chains have from one to twenty carbon atoms.

The term "Ce-Cy, aryl " Is intended to mean a substituted or unsubstituted carbocyclic
aromatic radical or heterocyclic radical consisting of between 6 and 12 carbon atoms.
Moreover, the term “aryl” includes fused ring systems wherein at least two aryl rings share
25 at least one chemical bond. Ilfustrative examples of "aryl" rings include phenyl,
naphthalenyl. A preferred aryl group is phenyl and substituted phenyl groups, carrying one
or two, same or different, of the substituents listed above. The preferred pattern of
substitution is para and/or meta. Representative examples of aryl groups include, but are

not limited to, phenyl, 3-halophenyl, 4-halophenyl, 3-hydroxyphenyl, 4-hydroxyphenyl, 3-



ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl,
pentyl, isopentyl, neopentyl, hexyl, heptyl, octyl, undecacyl, dodecyl,
etc. The Wo-20ldeadsyl chain of the present invention mapchaEpe@sioosyal | y
substituted. Likew se, the term"Cl-C9 alkyl" is intended to nean a |inear
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the term @Hnynddﬁ%Wq%r W%%Ehy (Fh@g,rlsbfﬁlh@r%%éeﬁ%r%'nvl @FkoJ(ﬁﬁ\@ﬁyItWO aryl rings
share at |east one chem cal fustrative exanples of "aryl" rings

i ncl ude phenyl, napht hal enyI. A preferred aryl group is phenyl and

substi t & dtie prendrogaaipserocydlit yadicpl"os ertendetiwo mesarmesubstitdiedfoe nesdbstitfted he

substit ue%ﬁ'&n csljieec‘gro y?adlc-ghgongirs ﬁff)frl?eq Q’f 6 QQQa%fon%Emﬁ§ lc:jc;nltjé tﬂ? ohé opara

and/ or neta. %%JI esentati ve exarrp roups I are not
limted t d“orsr'ﬂé%wato@s RAPSFs RV E em%l%ﬁr?éﬁwt'c %etHSPGYQHRWm@ﬂMfe furyl,

4- hydr oxyphienyl| pyrBiva sy repkhe pytimidiya rexasmnepydazidyInperayihahenydlyl, thiazolyl,
4-met hyl p%%H%’olthla%n)é@%gh%x%a%glyr)é]ufno riHet ﬂ#}rﬁ‘?ﬁ?’@é‘?{f%&ut% ﬁ %”%P'ﬂ%rr’é/ Ll’aces by

4- cyanopheny roxyna
hydr oxyh?etﬂﬂ&ﬁlgp'hé?iyl 0- atkb'!, @dﬁr%'hﬂl %‘Heﬁw CN aﬁlk@xyﬂfhbﬁy'lcm arle G€nm

"aro lr)mt ! ;: RPbRY @@MQA iHetdragtomalin tHeSweitéﬁ)WdQ‘élcE@ AR BB oRidFd@Sthus, tbeexahiple,
unsupst

e c heteroc cI| |ca nsi,st of . bet en 6-12
carbon at gﬁ%gﬁ%ﬁ éﬁzﬁ erw\gocr?g bSr in tﬁ? a?ﬁﬁgx'dﬁe[%?eg ré?ﬂ?ﬂ)m exanpl es of
aromatic H@teamyclymrradtc;alsad:lttdalbsnmt@azqnlybenzo*ﬁzehyhd quinelingy morg preferably |C,-

pyrim di nyd,; aiRyaaedtitlited B¥RIHAZINY! . pyrazinyl, quinolyl, thiazolyl,
benzot hj azo? , benzoxazol yl, qui nol i ne which can be substituted in one or

nor e plléces by hal ogen, OH, O al kyl, CO2H, CO2-al kyl, N2, N3, CN, C1-G O
al kyl , C1-T62@eracid,;C.LaraBY0 inayeraiey tgmeaps. caF@tmhoatammldrmgtdnemlgslvs:emar yl

radi cal s %@ﬁkué&%fg@f'b@dw?e%% atnhbﬁ cabtn REATYrErerdtiies B8 DG AnkiiR AR S 'cH&n Gan be
present in the Preferred aromatic heteroc cI|c radi cal s

i ncl ude béRZoPTFEIRY ¢ito 4%%6@%?'“ ab IegStRNEREY ' Y ShAT & IRAsE PRT SYS®1- C10
al kyl subgsbnd witec deCuzatkyihi Aszarb iyl radihas,tfer exah@le, G20zya,r @tekylethyl,s | nt ended to

mean az‘barngpﬁyngllrdecfhﬁrr%%ﬁgiy%tlyl q‘grﬁi‘ﬁe{h g-né tﬁW Qr‘}H‘Wr%R/l?P&yPEreQ%&M\ﬁ@” 6 and

12 carbon _a refera W¥Fé’
pr ef er abl yh¢ rings gfa'hl?"oﬂ‘ﬁ’sn 'a|°ﬁeaf Woé%glﬁcﬁr@’ '?ﬁ'%ﬂe"r PHO A &£t F@ast one

chem cal alkyl, NO,, N3, CN, C;-Cy0 alkyl, C;-C;0 acyl, C;-Cyo acyloxy groups.

The term "C;-Cyp acyl" is intended to mean a linear or branched saturated hydrocarbon
25 chain wherein the longest chains have from one to ten carbon atoms and wherein one of
the carbon atom is a C(=0)0 radical.

The alkoxy groups that are contained in X in general formula I are in each case to contain
1 to 20 carbon atoms, whereby methoxy, ethoxy, propoxy, isopropoxy and t-butyloxy
30 groups are preferred.

The term "Epothilone” and “Epothilone*” in general is meant to encompass all kinds of
substances belonging to the class of Epothilones, naturally or synthetically made, either as
a single Epothilone or a mixture of Epothilones. That is to say that the term "Epothilone"
35 refers to any Epothilone, such as Epothilone A, Epothilone B, Epothilone C, Epothilone D,
Epothilone E, Epothilone F, analogs, derivatives, salts and mixtures thereof. Preferably, the
Epothilone is Epothilone A, Epothilone B, Epothilone C, Epothilone D or derivatives thereof
or salts thereof or mixtures thereof. In some particular embodiments, the Epothilone is an

Epothilone B derivative according to formula I above.



bond with a C1-C8 al kyl. As aral kyl radicals, for exanple, benzyl,
phenyl et hyl , napht hyl met hyl , napht hyl ethyl, furylnethyl, thienylethyl, and
pyri dyl prwpybosarsesssui t abl e. The rings can be substit ut e@CIEPRIIS/00394210T1 €

pl aces by hal ogen, OH, O-alkyl, CO®2H, ,£02- alkyl, N2, N3, CN, Cl-C10

al kyl, C1-C10 acyl, C1-C10 acyl oxy groups. The term"Cl-Cl0 acyl" is
intended to nean a |inear or branched saturated hydrocarbon chain wherein

t he | ongest chains have fromone to ten carbon atons and wherein one of the
car bon at dmsosednt€fesOhg emaddimahts of lige mbé&rdion, tredippthilbhats arEpotilnbai ned in X

in gener a'defn%t"(}é' %hbre‘?ﬂ &e'c@rb%ﬁ%?orﬁ%%)tnﬁ’tﬁeofﬁ FHeHwb% %Pm%?ol?o%@%nﬁ%oms

wher eby net hox E I SOPr opoxy groups are
preferred. pr?‘ﬁ%ec{ \é'rt'ﬂna“ E f“Hl fleiRe OFﬁBX'dEBEﬂUH@F(S’ﬁ@*"d 4br9vg,é%éﬁé<rrm%a Reant to
enconpass iAdtbadkofitele nidthya Ybsiipan eiesnaratadbgiurig Epothinhes] BRS, &f Efcpiiidaklobnes,

naturally pqgse%y [L%(Er?lidncr%lfetry mn%qg ailfdté ?ﬁrr va@l§e gf érg"%{oﬁh ERQ t.J.?Jch 9€ P&lﬁ I@neg' xture

of Epot hi I'ones. on'e
Epot hi | oné\ B R, §§rEpt§‘tW'Ffb¢PébW atEﬁb%QW] @‘rfée B&- TE%’mb?fPﬁ Oﬁ’éro@de Eﬁé@ﬁl'ﬁ’r one D,
tEEOt hi :c oneprEv.d&p@mhbh amenyt, all%ﬁﬁ'&G}‘éoxu@@bio‘ﬂafab‘d@ﬁnedstﬁ) li“Sanﬁwle Kiadrsam

ereo era
Epot hi | ondPRERth ¥ areolPapRglar inspiect e e 8RRt B8 e Bl BepRiPabine
m xt ur ey tdiveveofentlbmﬁdsmaW@star@lﬂeéﬁfaldwﬂgman of EpokdloE®Bt hi | one is an
Epot hil one B derivative accordi ng to fornula | above.l n sonme interesting
enbodi nents of the invention, Epot hi | on n Epot hi | one derivative,
Sherei n- ¢ HE SAFBER-RAIASS A tRaeBtREroe FRe e P Geo)atiom | <
provi ded wlerinative sslecedyftom:al ki nyl or epoxi de group as defined above (R4 in
formula I ) instead of the rrethyl group in the natural occuring
Epot hi | ones. an Epot hi | one resent invention refers i n ener al

T et V381 TR 7R aeni PR -2 rr e am ey i-vE - sthe gy  F
i n whi ch qarmethyietiaaoi- Zte,ﬂ)é)heot/l){srm1z,66fteumeemdl ME{Cﬂﬂ)dauEyﬁq/BI‘lenD] s provided

with an alr}gﬁﬁ%kcan@g(%raygneor epoxi de group as defined by R4 in formula |
As said Epo ones are of particular interest to the present invention,

whi ch neans that the above-nentioned derivatives are preferably derivatives
of Epot hi l(@se3$.79, 10Rs11d, [128 nier) €51 i-amyershpdorprips2-eh- i-yig-3-(2viasthyBn, t he

Epot hi lﬁqebein%xg%lfégﬂs-%i,é,92?6-(?&‘:5}}{&“/!\!& 1?%‘&8&@%6 flgfw.O] heptadecane-5,9-

dione;

(1S, 35S (E), 7S, 10R, 11R, 125, 16R)-7,11-dihydroxy-10-(prop-2-yn-1-yl)-3-(1-fluoro-2-
(2-methyloxazol-4-yl)ethenyl)-8,8,12,16-tetramethyl-4,17-dioxabicyclo [14.1.0]
25 heptadecane-5,9-dione;

(4S, 7R, 8S, 9S, 13E/Z, 16S (E))-4,8-dihydroxy-16-(1-chloro-2-(2-methylthiazol-4-
yl)ethenyl)-1-o0xa-5,5,9,13-tetramethyl-7-(prop-2-en-1-yl)-cyclohexadec-13-ene-2,6-
dione;

30
(4S, 7R, 8S, 9S, 13E/Z, 165)-4,8-dihydroxy-16-(2-methyl-benzothiazol-5-yl)-1-oxa-
5,5,9,13-tetramethyl-7-(prop-2-en-1-yl)-cyclohexadec-13-ene-2,6-dione;

(4S, 7R, 8S, 9S, 13E/Z, 16S (E))-4,8-dihydroxy-16-(1-methyl-2-(2-pyridyl)ethenyl)-I-oxa-
35 5,5,9,13-tetramethyl-7-(but-3-yn-1-yl)-cyclohexadec-13-ene-2,6-dione;

(4S, 7R, 85, 9S, 13E/Z, 16S (E))-4,8-dihydroxy-16-(1-methyl-2-(2-pyridyl)ethenyl)-l-oxa-
5,5,9,13-tetramethyl-7-(but-3-en-1-yl)-cyclohexadec-13-ene-2,6-dione;



(1S, 3s (), 7S, 10R US, 12S,

16R) - 7,11 -di hydr oxy- 10- (prop-2-yn-1-yl)-3-(l-net hyl -

(2- met hylwbi2agalessdoy! ) et henyl ) - 8, 8, 12, 16-t et r anet hyl - 4, pé1direovabiyE!l 0
[ 14.1. 0] heptadecane-5, 9-dione; (IS, %S 7S, 10R, US, 128

16R)- 7,1 | - di hydr oxy- 10- (prop-2-en-1 - 3- (2 met hyl benzoxazol -

>-yl) - 8( lséléeéé % %’7@%\'{ ;{& & 1716%&%)&%% I%ydcroxy L&-L(lbr]ébg-ern?pytl)qg-?fgn‘r\]e%ﬁalzg-

di one;
16R) -7, 11 -(dtmgtdvld)@'z-oll:e-yﬂ)atttqnyl}!-&y&-l2,-lﬁ’rt?tr@néﬂhyf-#u@fct'w)@bicyclO {14.1.0]

(2- et hyI ReBtdbehed, 9 &idpeny! ) - 8, 8, 12, 16-tet ranet hyl - 4, 17-di oxabi cycl o
[14.1.0] heptadecané-5, 9-di one; (4S, 7R 8S, 9S, 13E/ Z, 16S
(E)) -4, 8-di hydroxy-16- (I -chl oro-2-(2-met hyl thi azol -

V1) oL hery (1) 70, 0551552 3165 A oot D6 U samon 1.y byameirahgadea- 13-
ne-2, 6- di ( S,
S T i 4 L R S R T

13-tetramet hyl -7-(prop-2-en-1-yl)- cycl ohexadec- 13- ene- 2, 6-di one; (4S, 7R,
85, 95 1 EéZ7R Js@$9s 13E/Z 16S (E))-4,8-dihydroxy-16-(1-fluoro-2-(2-methylthiazol-4-

E))-4, 8- d d |

(5 ))9 13- & ? ropi s %‘t?nf’t ramﬁtﬁ‘élﬁ%r”i’)’qh)" g@e%c%%‘l"e"'ﬁe)éc 3EN%Pehe: (4,
7R, 8S,100%ione3E/ Z, 16S

(E)) 4, 8- di hydr oxy- 16(I met hyl - 2- (2 pyridyl)ethenyl)-l-oxa-

3S ( % 13-1 ?é,l.‘g%ﬁ‘:t)ué% q'llg %SEQGL) ¥| )1 é:l¥y9 rgxrbei((??prop eneyl)23 ?1 gllugrl?)ez (IS,

16R) -7, | I -(dtrhsttlylthigzol-8- yﬂ)ptf@pyIZ8@811Zrl9it9tr@ﬂ€ﬂhylnﬁtlﬂ3dloxzblcyclo [14.1.0]

(2- met hyI tHap@@etand-3d-krnbenyl ) - 8, 8, 12, 16-t et ramet hyl - 4, 17- di oxabi cycl o

[ 14. 1. 0]_ hept adecane-5, 9-di one; (4S, 7R 8S, 9S, 13K/ Z, 16S

(E))-4,8-di hydr oxy- 16- (I nmet hyl - 2- (2- pyri dyl ) et henyl ) -1 - oxa-

5,5, 9, 13- t(esr ZRyeSSh 96 - V3H/Pr 065) 24, §uhitlydydxy - 16y (2-methyaterzotSzob Aed)21 6xat one; (4S,

/R 8S, 935838/ iGrah@y|-7-(prop-2-en-1-y))-cyclohexadec-13-ene-2,6-dione;
(B))-4,8- (?i"?‘fyér oxyra16 P[Jogr 5o YZ) rcr\éctohflx? jec-13-ene, 2,6-dione;

yl ) et henyl)-1-oxa-5, 5, 9, 13 t et rarret hyl - 7- (prop-2-yn-1-yl)-cycl ohexadec- 13-¢
ne- 2, 6- di(0Re3S,(7ASS10BI ISEN2S,75S) TR -dib$droxP-30-(prop-2-en-1-yl)-3-(2-methyl-

16R) -7 ﬂo' bghﬂ%ﬁji%ﬂﬁ% %?B@{?P get)ééﬁééthgllt) 17?’ d(olxatg H‘&W ﬁ421' O]lhepéadeca e-5,9-

(2-met hyl thiazo et hen 16-t et ranet hyl - 1Oxabi cyclo
[14. 1. 0] Wéi‘)‘@adecane , 9- di one;

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

25
(1S, 3S, 7S, 10R, 11S, 125, 16R)-7,11-dihydroxy-10-(2-oxacyclopropyl-1-methyl)-3-(2-
methyl-benzothiazol-5-yl)-8,8,12,16-tetramethyl-4,17-dioxabicyclo [14.1.0] heptadecane-
5,9-dione;

30 (1R, 3S(E), 7S, 10R, 11S, 12S, 16S)-7,11-dihydroxy-10-(but-3-yn-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, 8S, 9S, 13E/Z, 16S (E))-4,8-dihydroxy-16-(1-methyl-2-(2-methylthiazol-4-
35 yl)ethenyl)-1-oxa-5,5,9,13-tetramethyl-7-(prop-2-en-1-yl)-cyclohexadec-13-ene-2,6-
dione;



(4S, 7R, 8S, 9S, 13F Z,

16S) - 4, 8- di hydr oxy-16-( 2- net hyl - benzoxazol -5-yl ) -1 - oxa-

5,5, 9, 13-wetwansbday! - 7- (prop- 2-en-1 -yl ) -cycl ohexadec- 13remapr2p08rtoane; (IR
3S, 7S, 10R, US, 12S,

16S)-7, |1 -di hydr oxy-10- ( pr op- 2-en-| yll§ 3- (2 met hyl benzot hi azol -

5-yl)- 8 Sé%&,7#6l'-§ 559@‘?} Q%% gsl 6g 9xal |ﬁyd(%*oxy E&-‘%pr%pg-erp—?9}1)@9-‘?9-"%9&53’-29'

di one;

16R) - 4, 8 c(izhyethmdyazbw(ﬂ)eweinhm&&eh.zlétthtrameﬂhyﬁmyI7)d4'¢xaaimclo [14.1.0]

55,9, 13- th%b{aeag@dtnlgysj 9-Gidn! OP- 2-en-1 -yl) - cycl ohexadec- 13- ene- 2, 6-di one; (IS,
3S, 7S, 10R US,

16R) -7, 11 -di hydroxy 10 (2- oxacycl opropyl - | -rnet hyl ) - 3- ( 2-

met hyl - Ser(asf Ik, &850bs 5136/ - B6B(E)P-4]HBdihedrogyra6i(yirmethii72- m(mmbma),eumnwm 1. 0]

hept adeca?%l a-25 9-19L¢ g[l}gmféﬂdﬁqs(%ﬁ,ﬁ(%)e - zﬁ% ?zﬁ'ﬁl il'azéﬂe 2,6-dione;

16S)-7,11 Rydr oxy I-2-
(2-pyridyl)ethenyl)-8,8,12, 16- tetranethyl 4, 17 dloxablcyclo [14. 1. 0]
hept adecanas 57F9-8SdeﬂB3E/Q4EGS (R -435din@Foxyk36/( Z-flud@S2- (2-methyloxazol-4-

E))-4, 8-di h d t

3(/I gZat henylyI rgl)??iSm% %gﬁ p%?ayﬁtﬁ'%w%r@p?% CﬁﬁPhe)ﬁaﬁjec 1?:Ie8 ekadec 13-e
ne- 2, 6-10didimve; (IR, 3S (E), 7S, 10R US, 125,

168)-7,Il-di hydr oxy- 10- (prop-2-en-1-yl)-3-(I-nethy!-

11075 0 e T dans: bg2aiii Bidfytron oG 3 Eé%g}a@az%&%iv%‘f"-%yc' °
(E)) - 4, 8- &, H9ABcetramethyl-7rt8trhethylsbyt-3-en-dyvi}-cydohexdrienylidyerieok &-dione;

f73R5 35139 @érﬁmﬁsh){bﬂn@fﬁﬁ ?e@nrhz-wlh), %G @%x@i@renl §136(22mBend lone (42,

% et h
IS of ek Bt s 8 % A S 5k b ahe DhytS D3 ) BB
ne- 2, 6- didome; (4S, 7R 8S, 9S, 13F Z,
16S) - 4, 8- di hydr oxy- 16- (2 met hyI benzot hi azol 5-yl)-I-oxa-

5,5,9, 13- tetrarreth | -7 - et hyl - but - 2- % ) - cycl ohexadec- 13- ene-2, 6-di o
ne; (1S, Ff\ 3,&3 1@ 1|1| 12%’2 S) -7,11- d|hydroxy 10-(prop-2-en-1-yl)-3-(quinolin-7-yl)-’

16R) - 7, | | 8¢i8, hy,d 6-axtyarh&hfip4,ap- cﬂoxanrd/dg'[1)4- Bo[ Bepreddrghd6rvzdibing;azol -
5-yl)-8,8, 12, 16-tetranet hyl - 4-aza- 17- oxa- bi cycl o [14.1. 0] hept adecane-5, 9-

di one;
(1R, 35, 7S, 10R, 115, 125, 165)-7,11-dihydroxy-10-(prop-2-yn-1-yl)-3-(2-methyl-

benzothiazol-5-yl)-8,8,12,16-tetramethyl-4,17-dioxabicyclo [14.1.0] heptadecane-5,9-

dione;

25 (1S, 3S (E), 7S, 10R, 115, 12S, 16R)-7,11-dihydroxy-10-(but-3-yn-1-yl)-3-(1-methyl-2-
(2-pyridyl)ethenyl)-8,8,12,16-tetramethyl-4,17-dioxabicyclo [14.1.0] heptadecane-5,9-

dione;

(1R, 3S (E), 7S, 10R, 115, 125, 16S)-7,11-dihydroxy-10-(but-3-yn-1-yl)-3-(1-methyl-2-
30 (2-pyridyl)ethenyl)-8,8,12,16-tetramethyl-4,17-dioxabicyclo [14.1.0] heptadecane-5,9-

dione;

(1S, 3S (E), 7S, 10R, 115, 12S, 16R)-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-
35 dione:

(1R, 3S (E), 7S, 10R, 11S, 12S, 16S)-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;



(IR, 3S, 7S, 10R US, 12S,

16S)-7,11-di hydr oxy-10- (prop-2-en-1-yl)-3-(quinolin-7-yl)-

8, 8, 12, 16wbeabnscaweishyl - 4, 17- di oxabi cycl o [14. 1. 0] hept adecamr2m58133ispne;
(IR, 3S, 7S, 10R Us, 12S,

16S)- 7, I 1 - di hydr oxy- 10- ( pr op- 2-yn-1 -y ) - 3- (2- met hyl benzot hi azol -
5-yl)-8,8, 12, 16-tetranet hyl -4, 17-di oxabi cycl o [14. 1. 0] hept adecane-5, 9-
dione; (IS, 3S (E), 7S, 10R I1S, 12S

16R) - 7, | | -(d8h3<ra®x S 1 BH/ But6S3¢EY 14 )8-gihydr@xy- Il 61fEinmathyl2-(2-pyridyl)ethenyl)-I-oxa-
(2-pyridyl 32,1641 etor 5 14l i_G¥&d-0 [14.1.0
hept adecan%gghg%g%g%g@i % %E{%@%gﬁ(lE %%asyﬂeféd?& {J%bﬁ’élﬁ%% ;0 | ]
16S)-7, 11 -di hydroxy-10-(but-3-yn-1-yl)-3-(Il-nethyl-2-

(2- pyri dyl(1'st hsnyr,)ss3 98, iﬁ/zﬁmse(cmamt -dily drdxyk 7-(girapxaeh ayg)-a 6 f(14metHy)-2'-

22% ?(;eﬁartg}/r?dn? 2- \ﬂ{/ﬂ?yg)’ %'b(.lt l%ise%ra@h\il 1= %xalﬁ'&ad%]%i_ é@% 6-dione;

(2-pyridy|)etheny|) 8,8,12, 16- tetranethyl 4,17- dloxablcyclo [14. 1. 0]
hept adecane's>48; 7ilis¥)es, iid?z 253 (6)-4,87/8hydroRy-7UYpropl28n-1-yI)-16-(1'-methyl-2'-

16S)-7,11-di hyd

£ i Rl e B oo
epta ne- 1 one;

(E))-4,8- Qh@»ﬂjfﬁ&bb@-ﬁbp\nﬂﬁﬂbs 2rdrds yr1llddfﬂ19cﬁ6>tveiwki—oka&&l@propyl 1-

?S 4918137%% é?.%tggm% g"& E%qu)ethe%yi Cé”i& gr%%thy?4 19 dloXaglcyclone €1
(E)) - 4, 8- ditlyich]dreptadedapecip9-iogr; | -yl ) - 16- (1 ' -met hyl -2 1-

I(ml/rsl di n- %1%9) %%fttg)smS,lgglﬁ\?n%@ét 160085- = dinyirdey D eocpsle ach S prapyi2 -6- di one;

(B)) 4 ]é' d'peﬁ:b&p (§X()} r?etd%‘,%[sz?yaq]yl ethanyD 88 (1F,16nt§{rﬁ(/n|ethzl -4,17-dioxabicyclo

(pyri di n- Ziyl)@tHeptade&and; V9-tdneet r anet hyl - | - oxa- hexadec- 13- ene- 2, 6- di one;
(1s/ R 3S (B, 7S 10R, US, 12S,

16R/'S)-7,11-di h dr oxy- 10- éz oxacycl opropyl -1 et hyl ) -

3- (I - met hy1S23% )p%rl’fﬂﬂ Y hy it R)87'811°g“ s tYet t g?"f@i‘?fyF'QW,°!’2’?'3]dF’GM‘%'ycl 0
[ 14. 1. 0] hepﬁadelean:epﬁrucﬁﬁ)dtr@naa 8(d B, Ro-t&Tarh&thyl-4,$7-dideRbicyd® [1U2150]

16R/'S) 2t7 ? Qx( 2- oxacycl opr opyl - I met hyl ) -
3-(I- Oh p IIIC? )ethenyl) 8,8,12, 16-tetranet hyl -4, 17- di oxabi cycl o

[14. 1. 0] heptadecane 5, 9-di one;
(1R, 3S (E), 7S, 10R, 11S, 12S, 16S)-7,11-dihydroxy-10-(prop-2-yn-1-yl)-3-(1-fluoro-2-

(2-methylthiazol-4-yl)ethenyl)-8,8,12,16-tetramethyl-4,17-dioxabicyclo [14.1.0]
heptadecane-5,9-dione;

25
(1R, 3S (E), 7S, 10R, 11S, 12S, 16S)-7,11-dihydroxy-10-(prop-2-yn-1-yl)-3-(1-fluoro-2-
(2-methylthiazol-4-yl)ethenyl)-8,8,12,16-tetramethyl-4,17-dioxabicyclo [14.1.0]
heptadecane-5,9-dione;

30 (1R, 3S, 7S, 10R, 115, 12S, 16S)-7,11-dihydroxy-10-(prop-2-en-1-yl)-3-(2-methyl-
benzoxazol-5-yl)-8,8,12,16tetramethyl-4,17-dioxabicyclo [14.1.0] heptadecane-5,9-dione;

(1R, 3S (E), 7S, 10R, 115, 12S, 16S)-7,11-dihydroxy-10-(prop-2-yn-1-yl)-3-(1-fluoro-2-
(2-methyloxazol-4-yl)ethenyl)-8,8,12,16-tetramethyl-4,17-dioxabicyclo [14.1.0]
35 heptadecane-5,9-dione;

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



(s, 3s (B), 7S, 10R Us, 125,

16R) - 7,11 -di hydr oxy- 10- ( 2- oxacycl opropyl -1 - net hyl ) - 3-

(I - met hylwd-20&-7m@ydqadyl ) et henyl )-8, 8, 12, 16-t et r anet hyl - 4, péxdireooabimye! 0

[14. 1. 0] heptadecane-5, 9-dione; (IR, ??S (E), 7S, 10R, US, 12S,

16S)-7, 11 -di hydr oxy-10- (prop-2-yn-1 - -fl uoro- 2-

(2- rrethylthlazol t hen 1 tetr rrethl-4 |c clo

14 0] ey Snesatbhaiisl GrantES (1 K" 5@5@@ e e

16S) - 7, | | -bénimtbinzotab-1iP-8(§rnpe Zetyaméthyll-l) 1B-d(dxalhibyotr K1421 0] heptadecane 5,9-

(2- et hyI tfi@zol -4-yl)ethenyl)-8,8 / 12,16-tetranet hyl -4, 17-di oxabi cycl o

[14. 1. 0] hept adecane- 5, 9-di one; (I R, 3S, 7S, 10R US, 12S,

16S)-7, 11 -di hydroxy-10- (prop-2-en-1-yl)-3-(2-nmet hyl benzoxazol -

E\_ yl )68’58 (48, Arotest, BSmﬂEUZJ 185147 8 diiHy 80y €yse{ 20me g I-ber¥bthiazol-5-yl)-1-aza-
ept adeca E)., e

16S)- 7, | | okt %r%&&g/ %H‘V} r°%82(9 i Y'Z?‘jc"%’%d#ﬁu3o%@e- §-dione;

(2- nmet hyl oxazol 4-yl) et henyl ) - 8 8 12, 16-tetranet hyl -4, 17- di oxabi cycl o

[14.1.0] hes!Adesans; b3z disy)es, 8(dﬂ'§dr02(53y168@rm8€hyl B&fzbthiazol-5-yl)-1-aza-

16S) - 4, 8- t hy h 55,9,

13- %et ra %éqgoe rB?‘SB‘% gﬁmlp %/'Ie?enéglt%ﬁlluogyé?i%eé 9#32%%%’%2?%1 i one; (IR, 3S,
7S, 10RO US, 12S,

16S) -7, II-(dsW@rwﬁslpse(/@rp@?zr @mniydydx), 1% @2m hué%m&bhs Qoi—aza-

> yl)- 8( 2§%2'9F§3 ttggtarrng%%} 1148702 zien 1- ﬁi(cyck%xa ec: 1 ene 9]6 J]oerPt adecane- 5, 9_

di one;
16S) - 4, 8- di hydr oxy- 16- ( 2- et hyI benzot hi azol -5-yl)-1-aza- 5,5,9,

é% tgts r a"g&!%s %sgs%ﬁpn%r §bs) IéQ))7 fyeihgm%&ft%cc_pgo%nggﬁ 12ynggck'_zqn@oh |C4S 7R

R o bkl (L ISR IN S oty ot FVURE S VB R LD SN
7R, 8S, 9Sjonk3E/ Z,-
16R) - 4, 8- di hydr oxy- 16- ( 2- rret hyI benzot hi azol -5-yl)-I-aza-

55913tetrarreth | -7 é, -en- | c}/ ) -cycl ohexadec- 13- e 6-dione; (IR
3S, 7S, 1((]1§ 39, §S %@811 16R) 7,11-dihydroxy-3-(2-methyl- benzothlazol 5 -yl)-10-

16S) - 7, | | (gidpyzienxnyyi-8;8, 1o, optetradhiethylyd, ) 7-diok2bicyeio14, benptdteearel 5,9-dione;
5-yl)-8,8,12, 16-t et ranet hyl - 4-aza- 17-oxa-bi cyclo [14. 1. 0] heptadecane-5, 9-
dione; (1S, 3S, 7S, 10R, US, 12S, o

16R) - 7, | | {8$h3fir8Sx §S 31 FELZ ey S 19k d eoohi L&z (GMINgLiRr7 v ) oxa-5,5,9,13-

tetramethyl-7-(prop-2-en-1-yl)-cyclohexadec-13-ene-2,6-dione;

(1S, 3S, 7S, 10R, 11S, 12S, 16R)-7,11-dihydroxy-10-(prop-2-en-1-yl)-3-(2-methyl-
25 benzothiazol-5-yl)-8,8,12,16-tetramethyl-4-aza-17-oxa-bicyclo {14.1.0] heptadecane-5,9-
dione;

(1S, 3S, 7S, 10R, 115, 12S, 16R)-7,11-dihydroxy-10-(prop-2-en-1-yl)-3-(2-methyl-
benzothiazol-5-yl)-8,8,12,16-tetramethyl-4-aza-17-oxa-bicyclo [14.1.0] heptadecane-5,9-
30 dione;

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

35 (4S, 7R, 8S, 95, 13E/Z, 16R)-4,8-dihydroxy-16-(2-methyl-benzoxazol-5-yl)-1-aza-
5,5,9,13-tetramethyl-7-(prop-2-en-1-yl)-cyclohexadec-13-ene-2,6-dione;

(4S, 7R, 8S, 9S, 13E/Z, 165)-4,8-dihydroxy-16-(2-methyl-benzoxazol-5-yl)-1-aza-
5,5,9,13-tetramethyl-7-(prop-2-en-1-yl)-cyclohexadec-13-ene-2,6-dione;



(prop-2-en-1-yl)-8,8,12, 16-tetranet hyl -4, 17- di oxabi cycl o[ 14, |, 0] hept adecane
-5,9-dione; (4S, 7R 8S, 9S, 13F Z,

16S) - 4, 8-wlohyawmesy9 16- (qui nol i n-7-yl)-1-oxa-5, 5,9, 13- PCT/EP2005/013942
tetranet hyl - 7- (prop- 2-en-1-yl)-cycl ohgxadec- 13- ene- 2, 6-di one; (IS, 3S, 7S,
10R, US, 12S,

16R) - 7,11 -di hydr oxy- 10- (prop-2-en-1-yl)-3-(2-net hyl benzot hi azol -
5-yl)-8,8,12,16-tetranet hyl - 4-aza- 17- oxa-bi cyclo [14. 1. 0] heptadecane-5, 9-
di one; (I $1R3R, 73S10R,0RS, WAS, 165$;7,11-dihydroxy-10-(prop-2-en-1-yl)-3-(2-methyl-

16R) -7, | | 1 d] %YL Q- PR - ¥1.),= 39(R- I thi e C g-

5.yl )b, 8 LD e At R Y sl s TR P R e e s .
di one; (49iongR 8S, 9S, 13FE/ Z,

16R) - 4, 8- di hydr oxy- 16- ( 2- net hyl - benzoxazol -5-yl)-1-aza- 5,5, 9,

13-tetra Yl Z( -2-enzl -yl )-cycl ohexadec-13-ene-2 6-dione. (4S, 7R
R (s R R A G VA P UG e oy Sl
5,5, 9, 13- tbenzoxazd 3yy)-8.8 b# dberetrampathyl-¢lapa-dyrixotisysied d 4 1N ]heptadlecangr vhe; (4S,
7R, 8S, 9Qioné3E/ Z, 16S)-4, 8-di hydroxy-16-(2-net hyl - benzoxazol -5-yl)-1-aza-
5,59, 13-tetranethyl-7-(prop-2-en-1-yl)-cycl ohexadec-13-ene-2, 6-dione; (IR,
3R, 7S, 10R, US, 12S, ‘

16S) - 7,101 {tiR,13RI76x ¥OR,0L-1Sp A 3P~ 16S@ 17, 1 1-¢ihydraxy-201tetony2-Berizyxdz@tmethyl-

5-y1) - 8, 8plRaok SR ABIIN, 1deEdReth) - 2635 B kB HyEb414.10) Hepridedpeass- 5, 9-
dione; (IS, 3R 7S, 1R Us, 125,

16R) - 7, | | "Ry dr oxy- 10- ( pr op- 2- en- 1 -yl ) - 3- ( 2- met hyl benzoxazol -

5-yl)-8, 8,12, 16t etramet hyl - 4-aza- 17- oxa- bi cycl o [14. 1. 0] hept adecane-5, 9-

di one; (| £1S7s, 4R, 148 1252 P6R)-7,11-dihydroxy-10-(prop-2-en-1-yl)-3-(1-chloro-2-
168 7. 11 s 5 ey T Y R PRy ox Azl L chere

xy- 10- &pr op- 2-en-1 - l%F- e(ctz_ met hyl ben
5-yl ) - 858 (Fefxldigzahgy) ﬂh—eﬂY'ﬁfzﬁJﬁzﬂ%}? ranePdry 1 tipxabigclg,didt bk cane- 5, 9-
di one; (| Septdedaby-5,Biond OR, US, 12S,
16R) -7, |1 -di hydr oxy-10- (prop-2-en-1-yl)-3-(l-chl oro- 2-
(2-nmet hyl t hi azol -4-yl) et hen%— 8,8,12,16-tetranet hyl -4, 17- di oxabi cycl o
[14. 1. 0] Nybt%%@ah%-@ﬁelb@ » 16$)R/, 13diyeyoxy 79- (Pl 2-q0st -yh) 235(1-chloro-2-

16S) - 7, | | {ginhatRyithazoll8-y()pthepyl 2883111, 16-kgtratndthyled) L D@ @bicyclo [14.1.0]
(2- met hyl thgliat%égéahé_-syé_h%w,enyl )-8,8,12,16-tetranet hyl -4, 17- di oxabi cycl o
[14. 1. ! ’

(1S, 35 (E), 7S, 10R, 118, 12S, 16R)-7,11-dihydroxy-10-(2-oxacyclopropyl-1-methyl)-3-
(1-chloro-2-(2-methyl-thiazol-4-yl)ethenyl)-8,8,12,16-tetramethyl-4,17-dioxabicyclo
[14.1.0] heptadecane-5,9-dione;

25
(1R, 3S (E), 7S, 10R, 118, 12S, 16S)-7,11-dihydroxy-10-(prop-2-en-1-yl)-3-(1-fluoro-2-
(2-methyl-thiazol-4-yi)ethenyl)-16-hydroxymethyl-8,8,12-trimethyl-4,17-dioxablicyclo
[14.1.0] heptadecane-5,9-dione; :

30 (1S, 3S, 7S, 10R, 11S, 12S, 16R)-7,11-dihydroxy-10-(2-oxacyclopropyl-1-methy!)-3-(2-
methyl-benzothiazol-5-yl)-8,8,12,16-tetramethyl-4,17-dioxabicyclo [14.1.0] heptadecane-
5,9-dione;

(4S, 7R, 8S, 9S, 13E/Z, 16S (E))-4,8-dihydroxy-7-(prop-2-en-1-yl)-16-(1-fluoro-2-(2-
35 methyl-thiazol-4-yl)ethenyl)-13-hydroxymethyl-5,5,9-trimethyl-1-oxa-hexadec-13-ene-
2,6-dione;



hept adecane-5, 9-dione; (1S, 3S (E), 7S, 10R US, 12S
16R) - 7,11 -di hydr oxy- 10- ( 2- oxacycl opropyl -1 - net hyl ) - 3-
(I - chl or ow®-20@&-usedsby| - t hi azol - 4-yl ) et henyl )-8, 8, 12, 16-t eCraredosh3o42 17- di ox
abi cyclo [14.1.0] heptadecane-5, 9-di o? (IR, 3S (E) 7S, 10R, US, 12S,
16S) - 7, II-d|hydroxy 10(prop2en | - ?3 -fl uoro- 2-

17-di ox

(2- met hyI ~-thiazol - &ggt hengz% 16- hydroxyrret hg([s- 8,8, 12-trinet hf

abi cycl o [(12.35 69 Fn%p1t ddank2s5 18Ry driedinydrexy- 3 (progs2-arok Y s (- '2@0' -
16R) - 7, | | (dirhatHylekiazdiOs-( Betbrma) c6-bpdr@ryhethy h& B2l trind:ty2-4,17-dioxabicyclo
met hyl 1) 2, 16-tetranethyl -4, 17-di oxabi cyclo [14.1.0
hept Ao %Qaglg‘%géadé‘% %d%?‘é 8S. S 13E 7, 16S velo | ]
(E)) -4, 8-di hydr oxy- 7- (prop 2-en-1-yl)-16-(1-fluoro-2-(2-

met hyl - tshi(ag 03 <\ -erOe Nesry D 1 6%) by, grdmeprexty hye-c2SAvRtHyI-berdoidzol-5g0at Braadec- | S-e

ne- 2,6-dio .S, 3S L, 1S, 10R, US, 12S o
e 2707 R S e B v Ry aer tspns 36-done
(2- net hyI -thiazol -4-yl)ethenyl ) - 16- hydroxymet hyl -8, 8, 12-tri met hyl -4, 17- di ox
TE'S)CVZ ! g ([Siﬁ %s 9k, *ﬂ@@tﬁ@%%exéiu% ﬂi-@ﬁﬁdro&é—‘io (B%p iiBn 195%)- 31(32541&hy|-

[ ro
15 ot Do s b E AR g e D 2o RhaRelts Wil herbibrate s, ss
7S, 1080 KRnel?2S,
16R) -7, |1 -di hydr oxy-10- ( prop-2-en-1-yl)-3-(2-net hyl benzot hi azol -
5-yl)- 8 8,12, 16-tetranet hyl -4, 17-di oxabi cg/(cl 0 L314 1. 0] hept adecane- 5, 9-
di one; (I |Q1R3Z§ 7‘75810§_OI§R |1|§S 1164% 7,11-dihydroxy-10-(prop-2-en- 1 -yl)-3-(2-methyl-
16S) - 7, | | bdhivgklaoks-vip8(8)1 2 pe-2eteaméthyil 4, 1 B-d(oRabretduy[ 1Beinaoidptatecdne-5,9-
5-yl)-8,842.16-tetranethyl -4,17-di oxabi cycl o [14.1.0] heptadecane-5, 9-
di one; 1&4& %5, 8R 9R 13E/ Z
16R) - 4,'8- di hydr oxy- 16- ( 2- net hyl - benzot hi azol -5-yl )-1-oxa- 5,5,9,
13-t et r angahyts, 8R( 9ROIBEZZ,GI‘GI-'i)-ty,B%MdeQh@X@dmethlleQﬁthﬁazﬁkEﬁyQFIBbxa(-| R 3R

7R, 10S,

166 71 1| S RS A B PR € Y PO ST azo
5-y1)-8,8,12 / 16-tet rarret hyI 4 17 di oxabi cycl o [14 1. 0] hept adecane-5, 9-
di one; (1R, 3R, 7R, 10S, 11R, 12R, 16S)-7,11-dihydroxy-10-(prop-2-en-1-yl)-3-(2-methyl-

20 benzothiazol-5-yl)-8,8,12,16-tetramethyl-4,17-dioxabicyclo [14.1.0] heptadecane-5,9-

dione;

(1S, 3R, 7R, 10S, 11R, 12R, 16R)-7,11-dihydroxy-10-(prop-2-en-1-yl)-3-(2-methyl-
benzothiazol-5-yi)-8,8,12,16-tetramethyl-4,17-dioxabicyclo [14.1.0] heptadecane-5,9-
25 dione;

(1S, 3S (E), 7S, 10R, 115, 12S, 16R)-7,11-dihydroxy-10-(but-3-yn-1-yl)-3-(1-methyl-2-
(2-pyridyl)ethenyl)-8,8,12,16-tetramethyl-4,17-dioxabicycio [14.1.0] heptadecane-5,9-
dione;

30
(1S, 3S (E), 7S, 10R, 115, 12S, 16R)-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;

35 (1S, 3S (E), 7S, 10R, 115, 12S, 16R)-7,11-dihydroxy-10-(prop-2-en-1-yl)-3-(1-methyl-2-
(2-methylthiazol-4-yl)ethenyl)-8,8,12,16-tetramethyl-4,17-dioxabicyclo [14.1.0]
heptadecane-5,9-dione;



(1S, 3R, 7R, 10S, HR, 12R,

16R) - 7,11 -di hydr oxy- 10- (prop-2-en-1-yl)-3-(2-net hyl benzot hi azol -

5-yl) - 8, Bwb2ndddretebr amet hyl - 4, 17- di oxabi cycl o [14.1.0] IrepErd@san®4b, 9-
dione; (IS, 3S (E), 7S, 10R HS, 12S 34

16R) -7, | | -di hydr oxy-10- (but-3-yn-1-yl)-3-(I-nethyl -

2-
(2-pyridyl)et I 1 tr 4.4 7~ di oxahlicyclko-L _0]
hept adecaﬁ@;%%' %0@ 1815 ?é%ﬁ %gwml(bia (ﬁ@pogjg@ Y392 '%éth%
16R) - 7, | | banaeyaraheyyix8 8(%163@@@@ 4, 15 diopabigcia 149101 heptadecane-5,9-
(2-pyridyldgepehenyl )-8, 8, 12, 16-t et ranet hyl -4, 17-di oxabi cycl o [14. 1. 0]
hept adecane-5, 9- di one; (I S, 3S (), 7S, 1CR, HS, 12S,
16R)- 7,11 -di hydr oxy-10- (prop-2-en-1-yl)-3-(I-nmethyl-2-
(2- net h§| (% ,a360(E) 4751 1084 hb‘i}yllzji, 86R)-1.2 1 ihwdexyakfe{irgp-24ent ¥-yBi Ik kdshlesec o

[14.1.0] hepiada ﬁﬁd“z%r-&y%eﬂheﬁﬂ 8(d ﬁz1§\$etra7n$eth94q?17id%xaﬂ+3@|o[1410]
16R) -7, II-d| h drox MErOp -en-| -yl )-3-(2-nmet hyl benzoxazol -

5-yl )-8, 8 hepragecangy r% Yl -4, 17-di oxabi cycl o [14.1.0] hept adecane-5, 9-
dione; (1S, 3S (E), 7S, 10R US, 125,
|

16R) -7, | | 1 ¢d @SdrﬁXYOIﬂ-Oll(S 199 1R -ﬁ"if—éﬁlh dr’éxyc I1 B}O‘B[P-eg “1-yl)-3-(2-methyl- .
Shatel 73 78 {34

(2- neth Ithlazol g éﬁéﬁ ranet[ﬁ oxablcgclo
[14.1. 6P I‘?éfb%"é'?tlé%?éﬁey' 88. 1 tra(n%hv'g‘sﬂ FexatipRo b1 ATgptadecane-s
16R) - 7, | | dainbydr oxy- 10- ( prop- 2-en-1-yl)-3-(2-net hyl benzot hi azol -

5-yl) - 8 8,12, 16- tetranethyl 4 17 di oxabi cyclo [14.1.0] heptadecane-5, 9-
dione; (IS, 3S 7S, 10R,

16R) - 7, | | L& r%ﬁiﬁéxyo'id-i@pﬂ%‘fy @Re\,%}l'g}'hydrsx\( 207BfoRy4-BRTi2¥) R @zBethy!-

5-yl) - 8, 8 bérRzotifatop Ay shnd, 1 8Hetanthtop abhi T diokabifyki. [14Q] o neptadenrne o5, 9-
di one; Gl §on3S 7S, 1OR US, 12§,

16R) -7, II-cf1 Yydroxy-10- (prop-2-en-1-yl)-3-(quinolin-7-yl)- -
8,8,12, 16- tetranethyl 4,17-di oxabi cyclo [14.1.0] heptadecane-5, 9-di one;
(IS, 3S, (&, 36Rs, Wk 1]135128 16R)-7,11-dihydroxy-10- (prop 2 -en-1-yl)-3-(quinolin-7-yi)-

16R) -7, 11 P 2-en ) U

8,8, 12, 168?‘%??, gﬁéﬁwgﬂg' el e 5’%8%'C’é°'cy<14 ][39](%1 el & 59 é%’:’éene 5, 9- di one;

(IR 3S (E), 7S, 10R US, 12S,

169S) - 7 2ol 198, mel7exyor, O16pE 89 -13RY1Y; 1 - Nihydrdxy-10-G PloBr Der-1-yl1)-3-(quinolin-7-yl)-
8,8,12,16-tetramethyl-4,17-dioxabicyclo [14.1.0] heptadecane-5,9-dione;

(1R, 3S (E), 7S, 10R, 115, 12S, 16S)-7,11-dihydroxy-10-(prop-2-yn-1-yl)-3-(1-chloro-2-
(2-methylthiazol-4-yl)ethenyl)-8,8,12,16-tetramethyl-4,17-dioxabicyclo [14.1.0]
25 heptadecane-5,9-dione;

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

30 (1S, 3S, 7S, 10R, 11S, 12S, 16R)-7,11-dihydroxy-10-(prop-2-yn-1-yl)-3-(2-methyl-
benzothiazol-5-yl)-8,8,12,16-tetramethyl-4,17-dioxabicyclo [14.1.0] heptadecane-5,9-
dione;and/or

(4S, 7R, 8S, 9S, 13E/2, 165)-4,8-dihydroxy-16-(quinolin-7-yl)-1-o0xa-5,5,9,13-
35 tetramethyl-7-(prop-2-en-1-yl)-cyclohexadec-13-ene-2,6-dione.

In an interesting embodiment, the Epothilone derivative is (1S, 35S, 7S,10R, 115, 125,
16R)-7,11-dihydroxy-3-(2-methyl-benzothiazol-5-y!)-10-(prop-2-en-1-yl)-8,8,12,16-



(2-nmet hyl t hi azol -4-yl)ethenyl )-8, 8,12, 16-tetranet hyl -4, 17-di oxabi cycl o
[14.1.0] heptadecane-5, 9-dione; (4S, 7R, 8S, 9S, 13E/ Z,

16S) - 4, 8-wiDhyerossys9 16- ( 2- met hyl - benzot hi azol - 5-yl ) - | - oXx@€TEP2008/013942
13-tetramet hyl -7-(prop-2-yn-1-yl)-cychphexadec-13-ene-2, 6-dione; (IS, 3S,
7S, 10R, US, 125,

16R)-7,11-di h - h | benzot hi azol -

5-yl)-8, 8, %‘2 n\i%li" %lllgr?éq&ﬁé/ Jlo%ﬁqa(i]ggpa%ﬁe c? 8?&2 . 0] hept adecane-5, 9-
di one; and/ or (4S, 7R, 8S, 9S, 13F Z,
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hydr oxy group be et heri d or esterif referably
and 6- posmon three hydroxy groups, which may be etherlfled or est rified, preferably

etherified. Thus, the term " cyclodextrin derivative” encompasses herein etherified and
esterified cyclodextrins. It is to be understood that the cyclodextrin may be completely or
partially etherified or esterified, which means that all or only a part of the hydroxy groups
25 are derivatised to form an ether or ester. Thus, at least 10%, such as least 20, 30, 40, 50,
60, 70, 80 or 90% of the alcohol groups may be alkylated or acylated. It should also be
understood that no more than 40%, 30%, 20%, 10% or 5% of the 5% of the alcohol

groups may be alkylated or acylated.

30 In preferred embodiments of the invention the cyclodextrin is B-cyclodextrin or a derivative
thereof, such as an alkylated cyclodextrin, i.e. alkyl ether cyclodextrin. The alkyl may be of
any carbon length, though preferably less than 10 carbon atoms, preferably less than 5
carbon atoms, such as an alkyl selected from methyl, ethyl, propyl, butyl or pentyl
including branched chains thereof (iso-propyl).

35
In still preferred embodiments of the invention, the alkyl of the alkylated cyclodextrin
contains a functional group such as hydroxy group and/or sulphur group. Thus, in
preferred embodiments of the invention, the cyclodextrin derivative, such as a B-

cyclodextrin derivative is etherified with hydroxyalkyl groups and/or sulfoalkyl groups



etherified. Thus, the term" cyclodextrin derivative" enconpasses herein
etherified and esterified cyclodextrins. It is to be understood that the
cycl odextworzossgscdae conpl etely or partially etherified ecrapee@sioidser, which
means that all or only a part of the hydroxy groups are derivatised to form
an ether or ester. Thus at | east 10% such as |east 20, 30, 40, 50, 60,

70, 80 houl d
A1 50 be. urlder AR AR SR Rea L s 8 5RO Bh, Arertflelfactl 2000
t he al cohdydgrxsaiepylated, bedraxyoylvated hydraxypenylated ayclpdextriiiser e featbdetetent s

of the |nVc§?@bd:lé3<'ﬂrnH"@ yGLesinathylated] sulfdetymka e¥itdprépyMted sdBsHURAY S
t her eof , ed cyclodextrin, i.e. alkyl ether cyclodextrin.

a
The al ky! ?/per? '?)thﬁYFﬁcheé WSk 1ength, though preferably less than 10
carbon & ons, preferably |ess than 5 carbon atons, such as an al kyl

sel ect ed ffhgrgtﬁ@?fﬂgytlion cﬁtam%lodg&ﬁlﬁ)w:th alm’ﬂ grlouﬁsf mla? 'Bte)élzatédqg'llré{@y g d@?}r@@%hed

chai ns t hereof (|so§3 In stil e nbodi nent s of
i nvent i on,SUPFFREUERNK(A )(?Fr E"HéOS&I Yoty é’f‘@ﬁ gﬁ@%@%&% i3 B feaPiese substivEPPonal
group suchpastsallpecheditigd gyaadexiaind/aee used| vothin thgriovgmtiod hwisich tampptsefatkyt ed

Cych odext rd AuideP I Yarp ARy dribe 2t SRR RS oS MU Aoy &,

sul f oal }8/1degresipbsHessiytaniRy 03P toyiP oargierally %@éa 1&&%55@@?% t'(eedegree of

g. hydr oxy nebéitliadredith Bkdrr gnsyst ibpeaiced abhiytdr. Dxydpaioqy l1ad pel, glivpes oxiy.but yl at ed,
hydr oxypentyl ated cycl odextrins), or sulfoal kyl ated cycl odextrins (e. g.,
sul fonet hyl at ed, sul foet hyl ated, sul fopropyl ated, sul fobutyl at ed,

sul f opent ﬁoamee@“wwéﬁf Fhengyentrvneeleqehé? FFTROSHtIOBN Ciftaiaing FoPHana #Mth wi t h

al kyl gr Oltpﬁlod@&rubﬁ\ Sépcrid nibisraatid ¥t grotiiRge @@cy&fod&kﬁaﬁtdﬂlm ton168S) per
gl ucpse}#npg%fﬁ F?flf e Cycé gj'nc lsalegou\{\?alen% tc‘?’tr}ceor ass y { ﬁlégﬁt.’% %re?erv%d

Parti al EXtTINS ar € use ‘€ i nven

conpri se al:Ryko 280 pEspesiaibhpraterieddre heakiied olzjalaeq)bv M@mM%diek%rm groups as
descri bed above, up to a degree of substitution of 0.05 to 2.0, pref erably
0.2t01 referably the deqgree ubstit on, with alk S is
et ween anBECToe AR Ls B BEEgrnbbEe dinpoherdettidhe briite TR S he

i nvent i on ayebdextsn.tPoefectryo the droont camgeaibaiwegn Ef@NHIF9ch® andeightdh dlesalidi n i n
a specijg Ccomabaaorrsagu& £ in BROL/BHH iRk, mr&wr&slwtehb ran%ntlra%géebéwéaoao

F])_r g](‘)gr ' S?é\gr IBeé most prefe\ll'\Q:)Iy Detbv%er?gbuan\/gQg‘%, suc?\ as 6% n%s9s6°£ % welg?\f \ghtzj' to

respect to the reconstituted solution, the concentration ranges between 10 mg/ml and
1000 mg/ml, preferably 50 mg/ml and 500 mg/ml, such as about 200 mg/ml.

25 1In a preferred embodiment of the invention, the Epothilone is an Epothilone derivative
according to formula I above and the cyclodextrin is a sulfoalkylated pB-cyclodextrin, such
as sulfomethylated, sulfopenthylated, sulfopropylated, sulfobutylated, sulfopentylated p-
cyclodextrin, preferably sulfobutylated B-cyclodextrin. In other words, the cyclodextrin is
sulfomethylether-p-cyclodextrin, sulfoethylether-p-cyclodextrin, sulfopropylether-p-

30 cyclodextrin, sulfobutylether-p-cyclodextrin, sulfopentylether-p-cyclodextrin, preferably
sulfobutylether-p-cyclodextrin.

In another preferred embodiment of the invention, the Epothilone is an Epothilone
derivative according to formula I above and the cyclodextrin is a hydroxyalkylated B-

35 cyclodextrin, such as hydroxymethylated, hydroxyethylated, hydroxypropylated,
hydroxybutylated, hydroxypentylated p-cyclodextrin, preferably hydroxypropylated p-
cyclodextrin, provided that said Epothilone and cyclodextrin is further combined with at
least one pharmaceutically acceptable agent selected from a tonicifying agent, a filler and
a buffering agent. In other words, the cyclodextrin may be hydroxymethylether-3-
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Obviously, the addition of a "tonicifying agent may also depend on whether the solvent for
reconstitution comprises tonicity-modifying agents. The resulting solution, e.g. the
reconstituted solution, may have an osmolality in the range of about 100 to 900 mOsm/kg

25 H,0. Preferably, the osmolality is in the range of about 150 to 900mOsm/kg H,O, more
preferably in the range of about 200 to 500 mOsm/kg H,O, still more preferably in the
range of about 250 to 350 mOsm/kg H,0. Most suitable, the osmolality is in the range of
about 280 to 320 mOsm/kg H,0.

30 As used herein a tonicifying agent may be a polyol, such as mannitol, sorbitol and xylitol ,

preferably mannitol or sodiumchloride.

In some embodiments, the addition of a tonicity modifying agent is not required because
the composition has the desired osmolality. The inventors have found that a suitable

35 tonicity is achieved when used as the cyclodextrin, a sulfoalkyl ether B-cyclodextrin. Thus,
in embodiments applying a sulfoalkyl ether -cyclodextrin as the cyclodextrin, any tonicity
modifying agent is not required or the sulfoalkyl ether B-cyclodextrin may be used in an
amount not affecting the tonicity of the composition.
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The term "filler” or "bulking agent" is interchangeable terms denoted to mean an agent

25 providing good lyophilised cake properties, which form a pharmaceuticaily elegant product,
which help the Epothilone or a derivative thereof to overcome various stresses,
shear/freezing for example, associated with lyophilization processes. Furthermore, a filler
helps to maintain the therapeutically activity levels during the freeze-drying process and
subsequent storage. Typical examples on bulking agents include cyclodextrins, sugar

30 alcohols, such as mannitol. These agents may also contribute to the tonicity of the

formulations.

It is envisaged that the required amount of tonicity modifier, bulking agent, lyoprotectant,
or cryoprotectant may depend on several factors such as the desired osmolality, stability,
35 lyophilisation process and reconstitution characteristics. With respect to mannitol, it has
been found that the required amount ranges between 0.5 and 50 % by weight in the solid
compositions, such as in the lyophilisate. More preferably, the amount ranges between 2
and 20 %. With respect to the reconstituted solution, the concentration ranges between 1
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anges ehIStldlne malic acid, phosphoric acid, tartaric acid, succinic acid, MES, HEPES, imidazole,

lactic acid, glutaric acid and glycylglycine. In one embodiment TRIS is used alone and in
another embodiment TRIS is used together with hydrochloric acid.

25 By the term "TRIS" is understood 2-Amino-2-hydroxymethyl-1,3-propandiol, which also
are known under the names trometamol; trimethylol aminomethane;
tris(hydroxymethyl)aminomethane; trismanine; tris buffer; tromethane; THAM; Talastrol;

Tris Amino and Tromethamine.

30 The pH-regulator may be used in any amount. Though, it has been found that the required
amount ranges between 0.05 and 4.2 % in the solid compositions, such as in the
lyophilisate. More preferably, the amount ranges between 0.2 and 1.5% by weight. With
respect to the reconstituted solution, the concentration ranges between 0.1 mg/mli and 10
mg/ml, preferably between 0.2 mg/ml and 5 mg/mi, more preferably between 0.5 mg/ml

35 and 3 mg/mli, such as about 1.2 mg/ml. Furthermore, the pH regulator may be used
together with an acid or base, such as hydrochloric acid. The acid may be used in any
amount. Though, it has been found that the required amount ranges between 0.01 and 0.9
% in the solid compositions, such as in the lyophilisate. More preferably, the amount
ranges between 0.05 and 0.3 %. With respect to the reconstituted solution, the
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the range of 5 to 8, nore preferably in the range of 6 to 7.5. Therefore,
in a stisl it shouldherundatseroeishathe eninpasitienstof dfie inkention\een triade withbet gsidingfa t he

conposi ti QWadté:htkﬂ'ms W |F1Q¥'&tlh?%rrm6'dlm%eof(%e WvErHdh, g’fe gbrﬁpf?)si%on @R &des a

preferably in the range o is to say t the pHin the
Epot hi | on&Udeataitionat !S’tas':t'ﬁé“tﬁt?f‘é'aﬂéfrﬁ‘? &f s\ hd hFﬁ%r”‘rr(ﬁuéfPEﬁaEt @GH‘E@H’E e.g.
bef ore fr arwngesbyafent, shioh bebtée theppotmidnkion aalepbhtdle tbereof tBomAdmnnmgeousl Y,

this pHr ﬂ'ﬂ%rg éeq{mé’l‘llcéﬁ s%éslag gn& Qcﬁugogn%tfr?age Hmééd)l;tﬁ&'sgsalmlr & ¥ple taBer eby

causi ng no ni'steri e conpositiof
par ent dPalsuriaday . m@rwp@ﬁtameﬁppﬁélowr & defiystive qfé’lom %Qﬂf?ﬂaé'@“c$ld%a€'et o a pH

of 7.4. Typif&RdnteXANPhRSieertain dnaigel, pbigsdbaas er Jdthxamet BechakiTvebo RO) THeeRal t s
of citric § dpolo%r%ter' fssac' d, histidine, malic acid, phosphoric acid,
tartaric 3 19, P02 I aci d MES, HEPES, i m dazole, lactic acid, glutaric
acid and glycylglycine. I n one enbodinent TRIS is used alone and in

anot her emumtunﬁals&dd&hmd ehﬂﬁ&HBiﬁEs d@s&#bd@l)/ldzﬁ*@ﬁ h{d?rﬂeCcoﬁﬁ:ju{Ed iBYny he

t "TRI S" di whi
5o ard RHEHE DRYE PRETRL L p Pt ek T pchies r SR RPRT oyt i
t ri s( hydr erypethHgrie) asrndefioedhéraing a cyelpdmdnin aﬁedeflnréd Seieirf drgh at leasbaee hane; THAM

Tal as{ r O!I_ﬁhg-rrrﬂa%elﬁmar&oa&@&agﬂé%wéﬁf@é?@cted-rﬁ&nIQHE §r%99|car‘ié¥tmg%y nﬁﬂn&'&ed in any
anoun 0

f d t
T LT N T U
pr ef er abl weidt dretiapwd,tistidineg @walib etidegosph@icacd, larGichgidywewaginic, acid, 'MES; espect
to the Jeg@psd, ihibagtle SQLitdRe) ol ki &w&%@w@umef BRBSELID HINARS dhaforny/ N

and 10
TRIS.

Still preferably embodiments of the inventions are compositions comprising;
i) Epothilone derivative in an amount of 0.1 - 2% by weight, preferably 0.2 - 1% by

25 weight,
i) hydroxyalkyl- p-cyclodextrin, preferably 2-Hydroxypropyl-$-cyclodextrin in an amount of
50 - 99% by weight, preferably 70 - 95% by weight,
iii) mannitol, xylitol or sorbitol, preferably mannitol in an amount of 0 - 50% by weight,
preferably 1 - 20% by weight, more preferably 2-15% by weight,

30 iv) pH regulator, preferably Trometamol in an amount of 0 - 2% by weight, preferably 0.1
- 1% by weight,
v) Hydrochloric acid in an amount of 0 - 1% by weight, preferably 0.05 - 0.5% by weight.

Still preferably embodiments of the inventions are compositions comprising;

35 i) Epothilone derivative in an amount of 0.01 - 2% by weight, preferably 0.02 - 1% by
weight,
ii) sulfoalkyl- B-cyclodextrin, preferably sulfobutyl-p-cyclodextrin in an amount of 50 -
99.9% by weight, preferably 85 - 99.5% by weight,



ng/m, preferably between 0.2 ng/m and 5 ng/m, nore preferably between

0.5 mg/M and 3 ng/ M, such as about 1.2 ng/m . Furthernore, the pH

r egul at orwomyodnseaased t oget her with an acid or base, suebTaP2évpaiehl oric
acid. The acid may be used in any anmoggit. Though, it has been found that

the required ambunt ranges between 0.01 and 0.9 %in the solid

conpositio such. as | hi L refe
ranges bet\r/}/edé'hre@u'ﬁg)r’ W&P%abg J/%W# Olr@gbgc IL/B{)gftcﬁesrke%@&é?mt’hE@%%mgl U%I on,
t heconcent-rigb bypweighhggd bet ween 0.03 ng/m and 2 ng/m, preferably between

0.05 ny/ mlv)mréchW/c@hd iBh &rduRt &T@abl Y, datugrR) pEéféraB'Q/OT"dS apgo0pPpwaightl

such as about 0.3 ng/nl. It should be understood that the conpositions of
the invention are made w t hout adding a surfactant. Thus, in interesting
enbodi néntPsovidedt Hyethe presrif mmenttohear@mrpmn;ittor\@witla)g@bmdleemiaalmbﬁl'mwaht or at

least is %%%E@eatth@ \Ak] Lan%ede%.téweffé&ttﬁl&temiih@nésearme aSiHyardal TraaRahal Iy

i ncl udes an rot ect E | one derivati ve thereof
fromair/ s@?Qﬁqfﬁﬁ"qahﬁt@P‘f"é’cés MReRtde gess 'P@é%éh%HXFrQBF'EPI’ gihestise chegnical
i nduced- stdegagetson d;‘fCthe epahdre, is enisithided clueing stoeagepr @redtiictibrnef thpot hi | one or a

derivative,l, 8&@&% tRéPbs%g&raRQQE)'r%grvatﬁUﬁ betleoBibAC kARG SralY, | Nl ude

certain amn ate or xaner such ween 80, or
pol oxarﬂé’r 188 It _shoul d be understood that the enbodi ments descri bed
herein rra)LnJae\me@ny dmeﬁludanstaﬂytysafith@kdne campbsition, Bue 8¢ tredyspriesteyemigrof t he

i nventi on Q t| i

her ein, #a%ﬂ ‘3(’[5%?' d%e {n(rﬂr% Cq‘j’{e"gr?%,&l 'rs? tﬂgﬁgplﬁ?eamégﬁ%g‘ Iasg cegu fhcal |y
accept abI éu@%ﬁmmﬂﬁ agéIt'é;%@réduntrqﬁﬁ\e@ﬂaéat@ﬂwwl&éf@mmq dPerdriiurap;L,
sorbitol; exy} btnﬁﬂnthsas /Am;|9&uwu@émywtmkrmat%wf%§mb@dn pﬁbh@ct@-ﬁi ébcﬁor m or

salts of_ citric a aci Q LCc acid,
tartari’® é’é& regﬂgtp{g?ai i‘étfocﬁ's Cshm BI?E azoPeraEEl hlegcog%l?w ,E'a'? ﬂftaarl c
acid and gﬂpythylbrgd 3ed itreqdegpadatien amd}dcmdﬁt?@hm%d#lm qmtlsatlvstaS$ay5p$L@h@sab| y
enbodi mentyg Hphct he inventions are conpositions conprising; i) Epothilone
derivative in an anount of 0.1 - 2% by weight, preferably 0.2 - 1% by

wei ght, ii) hydroxyal kyl - b-cycl odextrin, preferably 2-Hydroxypropyl -

b- cycl ode@pptihiionenis asualyowh venyfstable in solution. Thus the compound must be protected

20 from hydrolysis. In addition the stability is dependent from the pH of the solution. The
solubility under saturation conditions in water is about 12mg/l.The low stability of
epothilone is shown in example 4. The degradation is proportional to

[K x concentration].

25 Example 6 refers to the stability of the lyophilisate and the figures 1 and 2 according to the
invention illustrate the results:

Figure 1

Assay of epothilone lyophilisate at various storage conditions
The lyophilisate according to example 1 is stored at 6°C and 25°C respectively. It Iis shown

30 that the lyophilisate is stable during 18 month having a constant content of epothilone.

Figure 2
The sum of impurities at various storage conditions

The sum of impurities as they might increase if the compound were not instable is shown
35 for the storage conditions of 6°C and 25°C. For both temperatures the impurities remained

less than 1% and were constant during the whole range of time.

For example the stability of lyophilisate is such that less than 15% of the initial amount of
Epothilone in the composition is degraded over a period up to 3 months when the



50 - 99% by wei ght, preferably 70 - 95% by weight, iii) mannitol, xylitol
or sorbitol, preferably mannitol in an amount of 0 - 50% by wei ght,

pr ef er ablwoloes/i@69by wei ght, nore preferably 2-15% by wergiroosiov3o4pH
regul ator, preferably Tronetanol in aggamount of 0 - 2% by wei ght,
preferably 0.1 - 1% by wei ght v) Hydrochloric acid in an anount of 0 - 1%
g%/ }[Nﬁlegrh\;g rggl on gsyored ﬁ%g-alﬁd .ﬁ%%é’)ﬁaéﬁ%‘t%bé to%%ﬁéﬁﬁ?‘{éﬁ% Oscll' Hﬂants

PPong 3re’ o ons~ conpri sing Bne derivative in
an anount asfless taan S%xPeheyiniviel gmountmf Epethiens inghegompastdonys draradrd atithy
sul f oal kylseatba sefitRdext rin, preferably sul fobutyl- b-cyclodextrin in an
anmount of 50 - 99. 9% by vvei ght, preferably 85 - 99.5% by weight,iii) pH
regul ator, preferably Trometanol in an anount of 0 - 2% by wei ght,
pr ef er alsl yhé tdrm "iditialopnieat gletatessiodhe anokytdef dphthdenecadded do erromposiiayuatt of O

- 1% by wejghhe o%ﬁép%lﬁa%#ahyﬂ% &%centpatér(ogmnw&mm%,ﬁmpvafg% Qwhérhﬁe present

i nvention are conpositions wt chem cal ect to the

Epot hi | oné°EF€§H?E“é“ \nHée palution Pfaﬁpoﬁﬁ'BPﬁPFfBFFerse"éﬂ”é‘géag mﬁtwdﬁ‘@r 9 8t The
t er m " goodreehediyiral) os isadafdriedyds % sv/We avhtchttberdestated toethe leavicettratidmyiditoé yaids or

ot herw se 81%5%9&[ Qﬁ‘?%hﬁ iR gk s he Epothilone is mnimsed during
i°

storage or e conposi tions so that substantial preservation
of the 1I9poth| | one is mai ntained. Like-wi se the chemcal stability of the
solid flomd itfu@Rer a‘spﬁ&ﬁ oaametnheedtmpéliadeissatr@, mbsufBidt@fing dfesdit abrinbbstlt)bri S
typically termne I.n b i i pped
with rubb&f© s?sa ﬁll's %!a[cggrdmgég the m¥9r§p> {' r\/rbe g#&fﬁ?r}érsﬁléjt over
period of (bgetn@ftgr re@rre@ to@s "grlgi@aitsn@tlp@"hm@rm aﬁyER?éml@ﬁﬁidmcneeq herein,

f 0][ mati on aca‘y]gzndea&aﬁiaégcaaecpﬁ@dmcsr@ d;ﬂ&%ﬁaamtqéast b ﬁu&ﬂ@rn;&']gdrhﬁéé%ﬁczfim uti ogs as
a function of tine a e concentration of Epothilone and its
degr addti ¢ eﬁ}%&,ﬁ’f@’?fg aagigg'ﬁ%[heé L?g%g quantitative assays, such as by
HPLC. Epothilone is usually not very stable in solution. Thus the conpound

nust be prRLAEERBokiFMt tedh&hY§ kv produdind ddn pRBitibh 8f thleaidntibly corfipritep emdent

fromthe pH of the solution. The solubility under saturation conditions in

water is &B®3T12nmg/ 1. The | ow stability of
a) solving an Epothilone as defined herein in an organic solvent, such as an alcohol

20 (preferably ethanol); and
b) solving a cyclodextrin as defined herein in aqueous solution, optionally together with at
least one further pharmaceutical acceptable ingredient as defined herein, such as mannitol
and /or tromethamol; optionally
¢) adjusting the pH of the resulting mixture of b) to a pH ranging between 5 and 9,

25 preferably 6 and 8, such as about 7.4 using an inorganic acid, such as hydrochloric acid;
and
d) mixing the resulting solvents a) and b) or a) and c); and optionally
e) carrying out sterile filtering of d) to achieve the so-called "original solution”
f) drying the solution so as to remove the solvent resulting in a solid composition.

30
In another embodiment, the method for producing a composition of the invention
comprises the steps of
a) solving an Epothilone as defined herein in an organic solvent, such as an alcohol
(preferably ethanol); and

35 b) evaporating said organic solvent; and
c) solving a cyclodextrin as defined herein in aqueous solution, optionally together with at
least one further pharmaceutically acceptable ingredient as defined herein, such as
mannitol and /or tromethamol; optionally



epot hilone is shown in exanple 4. The degradation is proportional to [ K X
concentration]. Exanple 6 refers to the stability of the |lyophilisate and

t he figurwe 2bo6areebs® according to the invention illustrateTtEreoos@sist s:
Figure 1 Assay of epothilone Ivophiliggte at various storage conditions The
| yophi | i sate accordi ng to exanple 1 is stored at 6C and 25C respectively. |

S, ShounytRlenhdfnd MOBNHE LNl Sl Bt &) LU biCackihd TR B8 thd

constant & one. ure | es a? vari ous
st or age cdﬁ@fﬁtqbb‘n@ arrqhé, ma@ﬁbwtﬁuﬁt u$in@3n iRpreanis/agid, gh@h aswbma@@rwfaqdhe
conpound wﬁae not instable is shown for the storage conditions of 60C and

25C. For th tenperatures t rities remained | ess_than 10/and wer e
const ant Oeﬁrspw@g[[ﬁgrwﬁwg pPHH@f )SF%E? 'fﬁ!f‘u'g&%?o'é?—gﬁﬁ | 8"%95%?qa?¥y of
| yophi | i%d) earndng odtsteriafilténrgsofteh 4, adigiedhe sorsaliadi "prigihalzaebiint” of Epot hi |l one

in the conpoghbling teSsHHRAE ﬁ%@thQV@ﬁg.@au eam.&d tHRrdvRie3s SBHABMpBERS.
t heconposition is stored as seal ed he dark at 2C to 80C Preferably

| ess than 10% such as |less than 5% of the initial anpount of Epothilone in
t he conpossuitably, the diviqy achedssas ptdveded tbatlggbhdisatttint aronsatiod eeadoeator.” i ni ti al
content” relates to the anount of Epothilone added to a conposition at the
time of preparation. The concentration given herein (ng/m) refers to
ei t her ¥hdn©@pAEERRcF at ihernventieEor o RAVEAMNBPOdSIHIHRPYBIRPYLETETIISBRBIA ng t he
noi sture (Red. before freeze-drying) or is referred as %ww, which then
relates to the concentration in the solid conposition, e.g. the |yophilised
cake. A still further ect of the invention relates to the manufacturing
of a sol i dn@oahes pereshof tgﬁme@tsonafor Sheptbpve methods selEdhubiiergert b cy tedexhipdht i on,
whi ch may lQ@d_formsd fromsolutions (hereinafter referred to as "original
sol uti o]gs conprising an Epothilone described herein, a cyclodextrin
descri bed herein and optionally at | east one further pharmaceutically
accept abl ehexydpbilisate agerrdiad tmthe secorsi procdss weentipned ahypue contaids advigher he net hod

for produGnmgin®of&sERRRht irPthe Rbmpb&tibrY MokshduS @PRthIIcHRSs L& for at least step
e). It seems to be of no importance by which procedure the amorphous epothilone was
obtained. The extend to which the amount of epothilone could be enhanced in comparison
20 with the processes known of the art was surprising and not expected.
Another aspect of the invention refers to the fact that the amount of the cyclodextrin for
the composition to be used for intravenous administration could be significantly reduced in

comparison to the compositions known from the art e.g. as shown in example 1.

25 The compositions of the invention may be used for the treatment of a disease or condition
associated with cell growth, division and/or proliferation, such as for treating malignant
tumors in an individual in need thereof. As applications, there can be mentioned, for
example, the thefapy of ovarian, stomach, colon, adeno-, breast, lung, head and neck
carcinomas, malignant melanoma, acute lymphocytic, myelocytic leukaemia, bone-

30 metastasis, and brain tumours. The compositions according to the invention are also
suitable for treatment of chronic inflammatory diseases, such as, for example, psoriasis or
arthritis. It follows that the compositions may be used for the preparation of a medicament

for the treatment of the above-mentioned diseases.

35 Another further aspect of the invention relates to methods of treating diseases and
conditions associated with cell growth, division and/or proliferation in patients comprising
administering to the patient a therapeutically effective of one or more compound of
formula I using the compositions of the present invention, wherein said compositions are

administered by intravenous infusion over a period of about 30 minutes in a dose ranging



steps of a) solving an Epothilone as defined herein in an organi c solvent,
such as an al cohol (preferably ethanol); and b) solving a cyclodextrin as
def i ned hwoebes/demwsaqueous sol ution, optionally together portEP2@5/0I®ast one
further pharnmaceutical acceptable ingggdient as defined herein, such as
mannitol and /or tronethanol; optionally c) adjusting the pH of the

resulting mxtyre ob b)_to a,pH rangi t nd 9.. pr and
8, such asfrogbgﬁp gff"ﬁ%é? HbQ/ Ty 'frﬁgrrag%nﬁgmggi r\ﬁfff?‘gkutghﬁa?g/ﬁn}d&ggif%fe?%:txégizd;
and d) m thngt Hée messhodsi of ghes piegenttinvesliomaldo Bcoprpagy degind schedwesd se@t asonal | y

e) carryi ngnfmtrationrdr ke drhpdRItioRd ofthe vehBorthing \Watikhtene@=bd 38kkeko bl gi nal
solution" f %g_dfgny%%%et he sol ution so as nove the solvent resulting in
i'thomn.

to re
a solid cdffs is fQNoWRSt e B ARTRY eVt R & Hre I Mo PRSP RE i ng a
corrpo_si ta Cﬂdrrm‘ﬁistiei‘@ tjrmﬂlemg'rq:saio_corrpmiilsbs0¢C_he‘ee¢ee(pfsmatcea9abtedioxicmigs éire. Dose-
Epot hi | ong; g Qf)kip)ﬂgs)g%ﬁb el BspRB: RtRARVENRAl pFENbes &W&si@iﬁn%a@h%&g?l

(preferably ethanol); ) evaporating said organi c solvent: an

sol ving a RejRAtYAL3ATiNistration spFasmiBkrayshops inigrliaburesWhina Migh Magiiynal | v
t oget her wiotdhatali Dosa@iTm)N eudhuastdnere ph argimé,eurefiecaly yboxe aephgod’emongr edi ent
as define i ﬁaﬂm : : Ly J yd)

adj usti ng%tr%g'[a%mobfﬁ?%g "?ngul I n%%moﬁ%lrséoq@%&%%%grngg%ﬁ '? gﬁ%ﬁoﬁg%l{)ét ween 5
and 9, ¥ epemnatiiuiedscogingsigion efibe ragseabentiong Mgy ibgpbasrved ivr Gefiiaed adima! such
as hydr ochb&s bhd acdlidicaunidise) sol ving the resulting powder b) in the
resulting solvents c) or d); and optionally f ) carrying out sterile
filtering of e) to achieve the so-called "original solution" g) renoving
the solvent fromthe "original solution" to provide a solid conposition.
Sui tably, the drying process is provided by |yophilisation or rotation
evaporator. | n one aspect of the invention for the above nethods

Hydr oxypropyl - b-cycl odexttrin is used.



I n anot her aspect of the invention for the above nethods sul f obutyl et her-
b-cyclodextrin is used. The |yophilisate according to the second process
nment i onedwehossmeemmat ai ns a hi gher anount of epothil one ipoTiHPROGONPASI ti ON
i f anorphous epothilone is used for aj, |l east step e). It seens to be of no
i nportance by which procedure the anorphous epothil one was obtai ned. The
extend to which the anount of epothilone could be enhanced in conparison
with the gﬁﬁ%$8 known of the art was surprising and not expected.

Anot her a2%§ t he invention refers to the fact that the anmount of the

cycl odext rAItHng?\rthEQQ?rﬁﬂl DI wﬂ tBﬂa\hﬁg Hsech gd%"mﬂk@b&ﬁ“@r{é%’e?wm rr\hl%taElat' on
coul d be si I cant uce

I'n conparison nEijS|t|ons known from
the art e2§! p%fé’"%m}hel 'ﬂveé‘i'a?rﬁ'l“é"ci”“ﬂ?ereﬁﬁfﬁﬁﬁé? fci B%Emﬁ? tni@isi BRPENPTON nay
be used f @eritdteetab @adaf®atextindad € ®@mp ether Epaihittnki defivasee as defrckdvdbbhe.cel |
growt h, (division and/or proliferation, such as for treating malignant

tunors i n an individual in need thereof As applications, there can be

ment i oned Expmwplekanpl e, the therapy of ovarian, stomach, colon, adeno-,

breast, | @B&poha@«dc@m.sn@q{wwygidwn@aycucmaku'rgr@atthéreb&nnxm defiGativex:

Iyrrphocyt n ast.asi and br.a The
conposi t i & ﬁs%@oﬁ@f‘n{fﬁ c}gghg 8% dq’ roxyaaséaagqgaisyﬁlﬁ?%zﬁ EP i rTgat ment of
chroni c i fploarAven-odry)- &A831@?a§egetragmlwldsl7 flioxahbisyalepl4el. Ofwptadgedine-pP-dione.
arthritjes. I t follows that the corrp05| tions may be used for the

preparati gn eptioned

di seases. IRGERAIRNST iy ¢ her d'é'BBE'c"sﬁe t hé'yf’ﬁé'ﬁﬂeon r&%f’@?"ﬁ‘ﬂe?lret hods of
treating di seases and conditi ¢mg)associ at %)M t h cel composition di vi si on

and/or proliferation in patients conprising adm ni sterhﬂgnt, the patient a
therapeutl cally effective of one or nore conpound of fnrmlla l_using the

conposi t | SRethienerdeaivativedent | ¥R i on, wh2f89n said conbBtions are

adm ni st enedyddyxyprdpyRy-€NOUS 21Uiumioon overgoa7geri od of zdmedo 30 minutes in a
dose rangi ngfc{ex 10 ng/ m2 to 35 ng/m2, preferably from16 ng/m2 to 29
ng/ m 2, most. pre*nerably 22 ng/ m 2. The nmethods of the present invention

al so encorﬁ‘@&@'ﬁoldom ng schedulP&d00@yuch as &8#% ni strati o”0&00t he conpositions
of the i nvyedmhdtemot 0 t he pati elrztmsnce every.sgaweeks or weekdy for 3 weeks
fol |l oned week of recov or rest conpositi are adm ni stered
until pr 03*\?8%5%8% &F9until th 2 {currence’ g?(?unaccept abc?)'gflt oxicities (i.e.
Dose- Total 2336.472

For the method please see example 3.
The freeze-dried product (lyophilisate) is reconstituted by adding 8.8 ml of water for
injection.

15

Example 2

Composition comprising sulfobutyl-ether-g-cyclodextrin and the Epothilone derivative*: 1S,
3S, 7S, 10R, 11S, 12S, 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.

20
Ingredients Quantity in the Concentration after

lyophilised mass mg reconstitution mg/ml

Epothilone * 5.500 1.000
Sulfobutyl-ether-p-cyclodextrin1,100.000 200.000
Trometamol 6.655 1.210

Hydrochloric acid ad pH 7.4 (in solution) ad pH 7.4




Limting Toxicities). A further aspect of the invention provides
conpositions that upon parenteral adm nistration, such as by intravenous

i nj ecti orwonesstosbn a hi gh Maxi num Tol er at ed Dose ( MIDpcT@redsassvabove 10
mg/ m 2, preferably above 16 ng/m 2, mpse preferably above 22 ng/m 2. The
MID of an Epothilone adm nistered in the formof a reconstituted
conposition of the present invention, may be observed in standard ani nal
tests and in clinical trials. EXAMPLES Al t hough the exanples are shown to
havi ng uséul thke fygepiofligioBsterihednethierd*viadisselyehiarathnes 9&polmthesaecnd t he

i nvent i on pshRddich &8b stifotuBAahEeslcagodeRtrPas kisBdiv&AintvitH Rater fop Aljétiopne

derivative as it can be extended t ot hil one derivati ves as
defi ned alEveetaERbisshRsefueRihRsded t%wec%ﬁﬁﬁ%??@g VY oxypr opy! -
b- cycl odexhe iresuiting sohutiobpbtiifobotyetitkerfi-oyatadexttin, isSdjB&d t PH 7.ORy adSng12S,

16R) 7,11 dﬁﬁj@&%glg)%@grlégige*ﬁéxltﬁ@@ fJﬁ'e%%kaiorli-’ am %) elzg/clodextrm soltdi n are

(prop- 2 en- tetrane di oxabi cycl ept adecane

-5, 9- di onéomPWQF aaf &seze INRSpHIdET Ygtfel Wreﬂﬁmdmaf eFrR%?éraﬂn@t r‘F‘tﬁ &dlq¥y) (/o)
conposi t i emmbarFbithp tcEDthSUrls JOprefegebly foasihoats, bﬂnﬁﬁﬁdrﬁ)m@%epltomc at 8.9x107

5. 055 20, QUOP Bl D ARl oF Sihohe R g XPUAE Btlse of RN A G0 ), ("
0.311 16t anmbaJIer stszoprefqﬁéblwﬁerdaPUpP@éé@cogémeimmﬁf@pgt 25H{ea54.8a28°dr i ed

product (lnyapdtitbi $@h&rs] Srefebs o it HbuROudMy Reldetityd? F8. Abf, Bfpe\EIMISJ0OOT
I njection. Exanple 2 Corrp05| tion conprising sulfobutyl -ether-
b-cycl odextrin and the Epothilone derivative*: 1S,

Example 2A

Composition comprising sulfobutyl-ether-g-cyclodextrin and the Epothilone derivative*: 1S,
15 3S, 7S, 10R, 11S, 12S, 16R)-7,11-dihydroxy-3-(2-methyl-benzothiazol-5-y!)-10-(prop-2-
en-1-yl)-8,8,12,16-tetramethyl-4,17-dioxabicyclo[14.1.0]heptadecane-5,9-dione.

Ingredients Solution Molar ratio Mass ratio

mg/ml DS/CD (mol) DS/CD (mg)
Epothilone * 3.0 1 1
Sulfobutyl-ether-p-cyclodextrin 100.000 8,39 100
Water for injection ad 1 ml

In the first production step the Epothilone derivative* was dissolved in an organic solvent
20 and the solvent was subsequently evaporated off. In the second production step

sulfobutylether-g-cyclodextrin was dissolved in water for injection. In the third production

step the Epothilone* powder obtained from the first production step was dissolved in the

aqueous solution obtained by the second production step.

The total stirring time for that process was 2 days.

25 Example 2B

Composition comprising sulfobutyl-ether-p-cyclodextrin and the Epothilone derivative*: 1S,
3S, 7S, 10R, 1185, 125, 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.

Ingredients Solution Molar ratio Mass ratio
mg/ml DS/CD (mol) DS/CD (mg)




3S, 7S, 10R, US, 12S,

16R) -7, || -di hydr oxy- 3- ( 2- net hyl - benzot hi azol - 5-yl ) - 10- (prop- 2-

en-1-yl) -8o&pdsAedt9ot et r amet hyl - 4, 17- di oxabi cycl o[ 14. 1. Opbepracsossye:z 5, 9-di o
ne. Ingredients Quantity in the Concegyration after |yophilised mass ng
reconstitution ng/mM Epothilone * 5.500 1.000 Sulfobutyl -ether-

b-cycl ode>ét hqon]ﬁ,;LOO 000 200. 000 Trorr?tsam)l 6.655 1.,210 Hydrochloric acid
ad pH74 solution) ad pH 7.4l he first production step fhe

Epot hi | onéﬂlf¢@tﬂr%b@rﬁré\cﬂqdﬁx@mhanoI 108900| n the s&%hd productBith step

sul f obut yhaftseror infectiy! odextrin is digssplived in with water for injection.
Trometanol is subsequently added to the cycl odextrin solution. The
resulting solution of sulfobutylether- b-cyclodextrin, is adjusted to pH
7.4 by addin b fitst prodaction dtepcthé Epothilers dkrivatiat wahsediagb'ehiid anerggoicigpivert and
the cycl odpxtid &l w%g 9%5@%&@9@%5&%@@# irr@»@zs%cc%l &Qdd&ﬂgl’?gtebhe fol | owi ng

condi tions: Freezing ours, preferably
For 5. houpuratyPIaihPGb aYdsatiseas e5oLs0 patsr i bies apmiaihertbr BloHETG,

pr ef er abl gtebahe £pdtallsre* powidamsbtaided frog thhdise paddu2BEd step 8a9xdistdIPedninizhe for 2
hour s, I k dr g step at 25C at 6.5 xIO 3
nmbar forgﬁg&ﬁgsx'u,(%O&ngblbywse%g'g@ﬁ%ﬁpésémﬂs#r{g freeze dryer Fa. Hof, type
COMO590. EQ&FRSP'eSt'ZWGCHHﬁ&’ltP?WO%WFél'Wg‘r%ul fobutyl - et her- b-cycl odextrin
and the Epothilone derivative*: IS, 3S, 7S, 10R US, 12§

16R) -7, II-d| n%g %y 3- (2- met hyl - benzot hi azol - 5-yl ) - 10- ( pr op- 2-

en-| -yI ) - tetranet hyl -4, 17- di oxabi cycl 04 14. 1. 0] hept adecane-5, 9-di o
ne. |ng}pe@pmnpgtksommwraﬁmgwlfalputvlathefrBwslgd%'tm 8nqd Hy/ Erotiiigpederivebyg™ :3§) CD
(mg) Epot Bi| pee1dr, 318, 1ds, P8R§- @tilltdﬂhyd?&)h'e?a-(Z-bnétb{ﬂlﬁéﬂ@éthﬂétdl-slﬂﬂ10Q9ro%;—39 100

R LR B A ot

subsequent|y evaporated off. In the second production step

Ingredients Solution Molar Ratio DS/CD Mass Ratio DS/CD (mg)
{mg/mil) (mol)

Epothilone derivative* 1.000 1 1

Sulfobutylether-$- 100.000 25.17 100.00

cyclodextrin

Trometamol 1.210

Hydrochloric acid Ad pH 7.4

Ethanol 96% 12.15

Water for injection Ad 1 ml

15
In the first production step the Epothilone* was dissolved in ethanol 96%. In the second
production step sulfobutylether-p-cyclodextrin was dissolved in water for injection.
Trometamol is subsequently added to the cyclodextrin solution.
The resulting solution of sulfobutylether-p-cyclodextrin and trometamol was adjusted to pH
20 7.4 by adding diluted hydrochloric acid. Then the Epothilone solution and the cyclodextrin
solution are combined. The total stirring time for that manufacturing process was 2 hours.

The organic solvent preferably used for solving the Epothilone derivative in 2A and 2B is
methylenechloride or ethanol 96%.



sul f obutyl et her- b-cycl odextrin was dissolved in water for injection. | n
the third production step the Epothilone* powder obtained fromthe first
product i omoo@wesss di ssol ved in the aqueous sol uti on olptainreeshyssuhe
second production step. The total stigeing tinme for that process was 2
days. Exanpl e 2B Conposition conprising sul fobutyl-ether- b-cyclodextrin
and the E&otawlgge derivative*: 1S, 3S, 7S, 10R US, 12S,

16R)-7,11 - i) ﬁ!r oxy- 3- (2- et hyl - benzot hi azol - 5-yl ) -10- ( prop- 2-

en-1-yl) - SuBubrr iy o lQRl- B o Agiddl sBluBePt&Y wheie%y&pﬁ)m?@is?ﬂw- 5,9-dio
ne. Ingredients Sof’utl on Molar ratio Mass ratio nmg/m DS/ CD (nol) DS/ CD
(ng) Epothilone * 2.6 1 1 Sul fobutyl -ether- b-cycl odextrin 100. 000 9. 68

38. 46 \\at angtédientd] ecti on ad 1 guahtity ilhe first production step the

Epot hi |l one derivative* was dissol veg in an organic solvent and the sol vent
was subse ntly evaporated off. | cond production step

sul f obut yIEppHhéere™- cycl odextri n wé%28@ ssol ved in water for injection. | n
the third RuedyslobPs-sffRiekhd Eposdy.bsmne* powder obtained fromthe first
producti on steg was di ssolved in tge squeous sol uti on obtained by the
second pr d{M8fPlon step. The total®®t%%ring tine for that process was 3
hours. Exdmpheta@@l Conpositi on conpf.k43 ng sul f obutyl ether- b-cycl odextrin
and the EppiihichRREadErivative*: 15335, 7S, 10R US, 12S,

16R) -7, 11 -di hydr oxy- 3- (2- et hyl - benzot hi azol - 5-yl)-10- (prop- 2-

en-1 -yl ) - &b -Rspegied A - 4,177:83Poxabi cycl o[ 14. 1. 0] hept adecane- 5, 9-di o
ne. | ngr edvaat ®r Soédibhen Ml ar Raed.8erg/ m ) (nol] Epot hil one derivative*
i. (2)(28 11 p$bUeE§?Pd’£i)ﬁl et her- b- 100.000 25.17 100. 00 cycl odextrin Tronet anol

5 *(1S, 35, 7S, 10R, 11S, 12S, 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.

In the first production step the Epothilone* is dissolved in ethanol 96%. In the second
production step hydroxypropyl-g-cyclodextrin is dissolved in with water for injection.

10 Trometamol is subsequently added to the cyclodextrin solution and then mannitol.
The resulting solution of hydroxypropyl-B-cyclodextrin, trometamol and mannitol is
adjusted to pH 7.4 by adding diluted hydrochloric acid.

Then the Epothilone solution and the cyclodextrin solution are combined and freeze dried
15 under the following conditions: Freezing to -45°C at 1013 mmbar for up to hours,
preferably for 5 hours, first main drying phase to 15°C at 8.9x102 mmbar for 60 hours,
preferably for 48 hours, second main drying phase at 25°C at 8.9x102 mmbar for 2 hours,
preferably for 1 hour and postdrying phase at 25°C at 6.5 x10% mmbar for 10 hours,
preferably for 6 hours using freeze dryer Fa. Hof, type COM 0590.
20 in order to obtain a solid composition as shown in Example 1.

Example 4

Stability data of Epothilone* (1S, 3S, 7S, 10R, 115, 125, 16R)-7,11-dihydroxy-3-(2-
methyl-benzothiazol-5-yl)-10-(prop-2-en-1-yi)-8,8,12,16-tetramethyl-4,17-

25 dioxabicyclo[14.1.0]heptadecane-5,9-dione) in aqueous solutions containing
hydroxypropyl-beta-cyclodextrin.



Hydrochloric acid Ad pH 7.4 Ethanol 96% 12.15 Water for injection Ad 1 m |
n the first production step the Epothil one* was dissolved in ethanol 96%

I n the sewordogusesiact i on step sul fobutyl et her- b-cycl odextrmprpoosassod: ssol ved
in water for injection. Trometanol iszsubsequently added to the
cyclodextrin solution. The resulting solution of sulfobutylether-
b-cyclodextrin and tronetanol was adj pH. 7. 4 addi il uted

et ochl o e 48 PSSP  SaRbER, hotshehohsfhofl BUENAR:f0r 1

sol uti on amjectorandrieel pH Tae thest ;ﬂJ'US:tﬂi ta phhyaluesnietiveen 6 Azndridrfuesing U?'i qfg
process Wa&od. RR&ESutioHiGvePt B UtGosR tBpératir€ brE@R] 3ndUses) i pusi®) Wery t he
Epot hil one derivative in 2A and 2B i s nethyl enechl ori de or ethanol

96% Exanpl238Uied RhHevariush9FbEess for an "original sol ution" fromwhere a
| yophi | iss@he degrapatémaraedcdnaigne (K)erfittise Eprdimtoney dedaregseEpotiig pibmate 14. 250
Hydr oxypr - i - Al ; T onmet anol 17. 243
Hydr ochl O%P}éﬂoggl%éqﬁﬁh%%ggfép hg?]%?égg%%g@”gf‘ gggegst?#wgﬁ gringag%%?.r'%o Water for
injection - 11862.822 processing aid *(1S, 3S, 7S, 10R US, 12S,
16R) - 7, | | {pH hydr okyat3obsar Net NKI(4benzot hi azagl - 5-yl ) - 10-
(prop-2-ep-1-yl)- er§ éLrZa,tlpétqt ramet hyl - 4, 17- di oxabi cycl o[ 14. 1. 0] hept adecane
-5,9-dione¢._ 1 n the Trrst praduction step tthe Epothilone* is dissolved in
ethanol 96% | n BHel®erond production step hydroxypropyl - b-cycl odextrin
i s dissol gegt T WhmgRager 1 of o fggeti on. [ronmetanol is subsequently added
to the cyclodextrin -solution and-thenmannitol. The resulting solution of
hydr oxypr §p¥1 - b-Pyct®dextrin, trometanol 4nd mannitol is

6.9

0.1 103 h! 1.2 1072 Kt
6.3 0.5 103 h! 1.7 103 h?
6.1 0.8 102 h!

10 Example 5

Determination of the apparent equilibrium stability constant of the complex between
Epothilone*(1S, 3S, 7S, 10R, 11S, 125, 16R)-7,11-dihydroxy-3-(2-methylbenzothiazol-5-
yl)-10-(prop-2-en-1-yl)-8,8,12,16-tetramethyl-4,17-dioxabicyclo[ 14,1,0]heptadecane-5,9-
dione) and hydroxypropyl-beta-cyclodextrin on aqueous solution.

15
The phase solubility diagram technique (PSD) was applied at 25°C and the stability
constant of an assumed 1:1 complex are K'= 484.5M™, The solubility of the Epothilone*
was S,= 4.3 10 mol/l (0.023g/1). K’ leads to the assumption that if at all a complex was
formed it is not sufficiently stable.

20
Example 6

Stability of the lyophilisate and of reconstituted lyophilisate containing Epothilone* at
various storage conditions:

25
Stability of the Lyophilisate

See Figures 1 and 2



adjusted to pH 7.4 by adding diluted hydrochloric acid. Then the Epothil one
solution and the cyclodextrin solution are conbi ned and freeze dried under
t he fol | omDngosweelbt i ons: Freezing to -45C at 1013 mmbarcrmr2ep/0t®4hour s,
preferably for 5 hours, first main dryyng phase to 150C at 8. 9xI O 2 nmbar
for 60 hours, preferably for 48 hours, second main drying phase at 25C at
8.9x1 0 2 mbar for 2 hours, preferably for 1 hour and postdrying phase at
25C at 6. 4%+%r3 nnbar for 10 hours preferably for 6 hours using freeze
dryer Fa. Asg i dilsate at vargus : 26 solid conposition as

ShOWnl II g EPh |I|§atel§)§§ﬁ@ih téle)&n%hé hiid ytoﬁiﬂt& 6§t akROEhE FapetivelySIt i8S ShowhS,

et hyl - ber3 h?i}fRF"'gatﬁrs)sti%g BLTag 1 TR b peonsipst SRMERRY SRRINTS: 4, 17-

di oxabi &ycl o[ 14. 1. 0] hept adecane- 5, 9-di one) in aqueous sol utions cont ai ni ng
hydr oxypr ggdre Bet a- cycl odextrin. Freeze-dried preparations as shown in
Exanple 1 re reconst letsua (\a/gnc\)m tshor\évaé el ftorsi njection and the pH was then
adj ust ed sing HCl or NaOH The sol utions
wer e | ef t Tae sumorhimewitasasihey wight GG Ga5e if the serppeund vane nelyinsieble inelwsir ed at

interval s fHSﬂh@Qth"E’ onﬁn@nﬁegéatdﬁdl BRC! Fdrholid Bt gerdtukddtn & fm drRieERGRAhé PNE™
roaches the neutral pH The degradation rate

decreasgs  as val ue a

is at mohi's %ﬁ %1—?"74 WEES RPN SIUpAY meh‘f’rr‘fg‘f f‘?ﬂ?e(ﬂfgf'ﬁe apparent equilibrium
stability constant of the conplex between Epothilone*(lS, 3S, 7S, 10R US,

1|2)S 1(%ES(R) -S?aliul[gtv@fh@kl @sistButed 1 peiHngbieenzot hi azol - 5- 5
y prep—2—ehi—t—y—8 812 6rtet+rarrethyt—4t+ttopabieyelof- 14
adecane-5)9- di pneyordend h/drmwyprop9$n%GMH Cy cDeekitt rin on‘é&ueous
sol ution. | The plagﬁrﬁ' Mib(lity dip mI%e]chnlq e { SD)| was applied |at 25C

and the s{abilify ani _of _an Sk 1 ¢ x _are K = 484.5M 1. The
solubility qf,:the Eggd hil pne3 was SO 24.3 10 5 n@hJI (0. 023g4} ). K| | eads

to the assunption that iflat all h conplex Mas fornedlit is not
sufficiently stable. Exanple 6

, 0] hept

filtered 1.02

6h 1.01 7.41 350 1.0746 2Y7
filtered 1.01

24 h 1.01 7.42 351 1.0750 2Y7
filtered 1.00

15 The stability of the reconstituted lyophilisate is granted for at least one day. This period of
time is at maximum necessary for the clinicians to prepare and administer the composition

to the patient.

Example 7

20
Administration of the Epothilone* Using the Composition of example 1 of the Invention

Patients and Methods: Patients with histologically confirmed advanced solid tumors that

were resistant or refractory to conventional antineoplastic treatment were eligible for the

25 trial. They received treatment with Epothilone* as 30 minutes intravenous infusion in 3
weeks intervals. Treatment was continued until progression or the occurrence of
unacceptable toxicities. The starting dose was 0,6 mg/m?. Doses were escalated using a
modified Fibonacci design.



Stability of the Iyophilisate and of reconstituted |yophilisate containing
Epot hi | one* at various storage conditions: Stability of the Lvophilisate
See Fi gurwe 2bocarseo4@Fi gure 1 Assay of epot hil one | yophil peatEr2@s/0v@a2 ous
storage conditions The |yophilisate aggording to exanple 1 is stored at 6C
and 25C respectively. It is shown that the |yophilisate is stable during 18
nonth having a constant content of epothilone. Figure 2 The sum of
inpurities at various storage conditions The sumof inpurities as t hey

mi ght i ncriesslts:i47 patientsdape beeh enrpledrastl 2 differan dose develsoumrto29rma/me. Bessr age
condi ti onamqi.n&@x&més%'é@w@weawt @@a@@rp@ WEIH&S! Adifop Bt 16l BE/ri’edmRl dred

| ess than 1% and were cons ol e ran ility of

L he R TR ie d i 819 PBLRT do@trafiTs MBS e, PEmeingid EbRop
Epot hi | GnetaximgmndTC {Smdalzlw(g]a infegaoknt. Bostrdomfu@Dside dffecBbBs pefphebal sensprylhe
ST U . RGP b SHHE-3 KRGIbl 39 Ror RebARS ERkpidl wkRAST One

day Thi s peri od time 1's at maxi num hecessary linicians to
prepar e arfBPALRM MithitBe exratienRybe H?‘Qﬂﬂ‘slydnﬁ'Pfé’"ﬁ%thEﬁtResﬁﬁa‘%’f‘ﬁl"'ea”’?' -tumor

Admi ni st r adctiaity Ehciddivey dgedtivielrespehisdds ingptiches wmfnpr@ssttdamr,aﬁscamrrpl e 1 of the
| nventi on cﬁﬁE.h&BEa?c.ﬁ&q? '\{R}egﬂﬂélanorﬁé‘%hfﬂéﬁ A(Hdt JﬂecP c§r§c%L Qr% ﬁ‘% Con@%ﬁi iloh g d

advanced so re resistant ent i onal

ant i nec £3pibe asirrwmtﬁ@qtevwr%weﬂngqttsipéesrlmtOt?f?erna/rm aW'thOPhé?’ef%E%iqiéd
treatment with Epothilone* as 30 m nutes intravenous infusion in 3 weeks
intervals._. Tre tns‘ent was continued until progression or the occurrence of
unaccept abEI XEMRKicities. The starti ng dose was 0,6 ng/m 2. Doses were

escal at ed Gesinegitian g prigieg] hdrdxREeRyl- Bﬂ@P%tméﬁﬂ the Epotdiiopeaderivative hd¥e been

enrol | ed &g, ¥3, doK,f1asenbs,derg-7, £MahedrdRy-BY2Rethl BBn2oth[BR8IS5-y1)-10-(prop-2-
15 en-1-yI)-8,8,12,16-tetramethyl-4,17-dioxabicyclo[14.1.0lheptadecane-5,9-dione.

Ingredients Solution Molar ratio Mass Ratio DS/CD
‘ mg/mli DS/CD

Epothilone derivative* 1 1 1

2-Hydroxypropyl-p- 200.000 77.3 200

cyclodextrin
Water for injection Ad 1ml

In the first production step hydroxypropyl-g-cyclodextrin was dissolved in water for
injection. In the second production step the crystalline Epothilone* was added to said

20 solution under stirring. The epothilon has not completely been dissolved after 5 hours of
stirring time, and even not after 10 hours of stirring time. The target concentration of 2 1
mg/mL was only achieved after 20 hours of stirring time. The resulting solution of
Epothilone* and hydroxypropyl-p-cyclodextrin, was adjusted to pH 7.4 by adding diluted
hydrochloric acid.

25



limting toxicities observed were CTC Grade 3 peripheral neuropathy at 16
ng/ m2 and CTC Grade 4 ataxia at 29 ng/m2. No other DLTs were observed.
Hemat ol ogwo 20@sxis694bi es of maxi num CTC Grade 2 were infr equarkooshb®y2 conmon
side effect was peripheral sensory neggopathy, nostly of Gade 1-2. No

G ade 3-4 non-hematol ogical toxicities were reported, with the exception of
t he previ cE:isIn.}/-lrrsnti oned DLTs. Results show anti-tunor activity (including
obj ective 8sr?oﬁses) in patients with breast cancer, NSCLC,

chol angi ocampositipm conamrisinig mwsirenyorapy Bbrdy dhedeatrimnahdribe IEpothiors degivativdtatlSt he
Epot hi | ong¥ 6an dre 138M 34, S6RY-90h 18Ry o/ - IR Sl SetAlI- KPS ERia2H-5-01) A9 - (PR g1 2

wi t hout severe. toxicity. Exanple 8 Conposition con;jprl si ng hydr oxypropyl -

b cycl odeRTh KR LA BEBT RIS dRPPRRYTI4e-1 (bchiadscand s Srdine. | s, 125,
16R) - 7, I8l - di hydr oxy- 3- ( 2- et hyl - benzot hi azol - 5-yl ) -10- ( pr op- 2-

en-I-yI)- =1 C AT IS T4 —dhoxaki O < 3-_‘:i

ne. Ingreln ®B31 ution Mol a'urié)ti o Mass Ratlo DS/ QD s DS Ao

Epot hi | one derivative* 1 1 1(m9/pdk oxypr ofyp) b- RRYCQROOMEN. 3 D/LD
cyclodextrin Water for injection Ad Im | n the first producti @mgdtep

hydr oxypr apy H ch-ssol-yed-t-A—water—fpr—njeeti-pA—+n the

Vel he crysta ! one* was'added to Said
sol uti on @nidatroepranyl-brg. The 28p80AI | on hE&6HFE conpl €73y been Gsol ved
after 5 heyisgerfrinstirring tine, and even not after 10 hours of stirring
time. The far: Eit concentration of > 1 ng/ni. was only achieved after 20
hours of &$BPF'ng tinme. The r&&¥%ing solldt®8h of Epot hil one* and

hydr oxypr Opyrhetafnocycl odextri ni.248s adj usOed3to pH 7.4 by adding dil uted
hydr ochl otj,g-RfibMAc Ef@MPl € 9 Cgrpesi tion gqyFyed si ng hydroxypropyl -

b-cycl odextrin and the Epothilone derivative*: IS, 3S, 7S, 10R US, 12S,
16R) - 7, | | EARYRORyY- 3- (2- met MA-2¥enzot hi 478P¥5-yI ) - 10- (pr op- 2-

en-| -yl ) - 8ya#Berlfdr thfectied r amet hgB5.2747- di oxzh0&3re! o[ 14. 1. 0] hept adecane-5, 9-di o

ne. Total 1070.000

In the first production step the crystalline Epothilone* was dissolved in ethanol 96%. In
the second production step hydroxypropyl-B-cyclodextrin was dissolved in water for

10 injection.
Trometamol is subsequently added to the cyclodextrin solution and then mannitol.
The resulting solution of hydroxypropyl-p-cyclodextrin, trometamol and mannitol was
adjusted to pH 7.4 by adding diluted hydrochloric acid. Then the Epothilone solution and
the cyclodextrin solution are combined. The total stirring time for that manufacturing

15 process was 2 hours. Finally the solution was freeze dried In order to obtain a solid

composition as shown in Example 1.



I ngredients Solution Solution Ml ar Ratio Mass Ratio (nmg/m) (% DS/ CD
(nol) DS/ CD (ng) Epothilone derivative* 1.000 0.093% 1 1 2- Hydr oxypropyl -
b- 200. 0090LB0cABaM 77. 73 200 cycl odextrin Mannitol 20.00QTAEPEESH PAIDMEL anpl
1.210 0.113% Hydrochloric acid 0.311 g& 029% Et hanol 96% 12. 200 1. 140% Wat er
for injection 835.279 78.063% Total 1070.000 I n the first production step
t he crystikLH& E‘got hi | one* was di ssolved in ethanol 96% | n the second
production’s p ydr oxypropyl - b-cycl odextrin was dissolved in water for

i nj ect i onCompesiteeamPrisingshitssexyneany i cedpdentringndiibe Epethipnederivativedi d8i on

and then ngnys t @R, 1T§1611998.€k$ lmg cﬁwdaéxyom(mfmdwﬂrmmmewls yIP‘lOXﬁl'dbdZ‘—Xt rin,

tronet anol__an ed to

hydr ochl oFPg gég?]{]ivﬁgﬁet{?{ae %1"5’%8"'994*&;“ iﬁﬂﬁeﬁ% ‘f g é]ojel'é%(t rin

sol uti od are combined. The total stirri ng time for that manufacturl ng

process = - lll! . S 3 | 3

obtain a so?ia| corrp05|t| on as shown in arrp e 1. 05|t| on

conpri si ng hydroxypropyl - b- @?%('Baextrl n AP the Eﬁé‘?‘ﬁﬂmﬂb% R/ epeder:

IS, 35, 7S, 10R I1S, 12§,

16R) -7, 11 % \ =—3= = f e yH)=10=(prop=—2-

en-1-yl)- 5 ) ter y '02, 17-di oxai)ﬁ:gé/cl otl4.1. 0& hept adeclane 5,9-dio

ne. Ingreér'@ﬁ’!@ysmput'ﬁon Sol 4P9-8R8 Mol arlqzéﬂ"/e Mass Hal®o (ng/88p7(% DS/ CD

(ol ) DS/ gfuiddemirinEpot hi | one derivative* 7.000 0.654% 1 1 2-Hydroxypropyl -

b- 200. 0094 18 (?72% 11.10 28. 527
annito 0.000

1.867%
Trometamol 1.210 0.113%
Hydrochloric acid ad pH 7.4
Water for injection ad 1 mi

*Density= 1.0711 g/ml
In the first production step the Epothilone derivative* was dissolved in an organic solvent,
such as methylenchloride, and the solvent was subsequently evaporated off. In the
second production step hydroxypropyl-p-cyclodextrin was dissolved in water for injection.
10 Trometamol is subsequently added to the cyclodextrin solution and then mannitol. In the
third production step the Epothilone* powder obtained from the first production step was
dissolved in the aqueous solution obtained by the second production step. The resulting
solution of Epothilone*, hydroxypropyl-p-cyclodextrin, trometamol and mannitol was
adjusted to pH 7.4 by adding diluted hydrochloric acid.

15 The total stirring time for that process was 2 hours.



cycl odextrin Mannitol 20.000 1.867% Tronetanol 1.210 0.113% Hydrochloric
acid ad pH 7.4 Water for injection ad 1 m *Density= 1.0711 g/m | n the
first prosocbicamesthep the Epot hilone derivative* was di pewipreabsionzsan
organi ¢ solvent, such as nethyl enchl ogjde, and the solvent was subsequently

evaporated off. | n the second production step hydroxypropyl -
b-cycl odextrin vvgé dissolved in water for injection. Tronetanol is
subsequent V"?ﬁla to the cyclodextrin solution and then mannitol. | n the

thi rd prodiscmAositios teppridieg EyswodviprapykB-cpdodixtrirodndatibn dgothilomm deryafiye™s 1S,

product i oS &8p1 31851 18] $591 16R8L7! 11 -4iRGarBRHEQY SméERYIUdrobtnRREIS-DE A 0DYpréd1e-
second production step. The resultin ol Lft on of Epothil one*,
hydroxyprcﬁ5‘y]r’)")33-'%'93415&@55??113'}5‘}'"?@5?{%%‘5?}’(9}": %\d*ﬁ'%%]ﬁﬁ'?‘gg?caﬁﬁfé'gdafioﬂ%t ed to pH
7.4 by a&dding diluted hydrochloric acid. The total stirring tinme for that
process was 2 hours. Exanpl e 11 Conposition conprising hydroxypropyl -
b-cyclodextrin and the Fpothilone derivative*: 1S _3S 75 10R S _12S,
16R) - 7, | | -Tmgrsdientsy - 3- ( 2- met Alutinenzor APHELIN*5. \Malan Batipr opMass Ratio
en-1-yl)-8,8,12, 16-t et ramet himhgAmly - di oxas)cycl p$idp tnd)hepisydecang) 5, 9- di o
ne. Ingredients Solution , Solution* Molar Ratio Mass Ratio (nmg/m) (%
DS/ CD (nol) DS/ CD (ng) Epothilone derivative* 1.000 0.097%1 1

2- Hydr oxy Fpotiyibre ierivBOvel0 4. 83P4019. 43 809¢%c| odext £i n Manni t oll 43. 000

4.175% Tr Oj]‘ﬁ;,@-mpr(ayzﬁﬂ 0. 117%pkdgdr ochl grgsgoaci d agh p3H 7.4 Wategg for
p ,

i njection cegloél'extrin nsity: 1.030 g/m

Mannitol 43.000 4.175%
Trometamol 1.210 0.117%
Hydrochloric acid ad pH 7.4

Water for injection ad 1 ml

*Density: 1.030 g/ml
In the first production step the Epothilone derivative* was dissolved in an organic solvent
and the solvent was subsequently evaporated off. In the second production step

10 hydroxypropyl-p-cyclodextrin was dissolved in water for injection. Trometamol is
subsequently added to the cyclodextrin solution and then mannitol. In the third production
step the Epothilone* powder obtained from the first production step was dissolved in the
aqueous solution. The resulting solution of Epothilone*, hydroxypropyl--cyclodextrin,
trometamol and mannitol was adjusted to pH 7.4 by adding diluted hydrochloric acid.

15 The total stirring time for that process was 2 hours.



| n the first production step the Epothilone derivative* was dissolved in
an organi c solvent and the solvent was subsequently evaporated off. | n the
second prwouecds/m@m4st ep hydr oxypropyl - b-cycl odextrin wagcairpsasoeds2 n wat er
for injection. Trometanol is subsequeyply added to the cycl odextrin
solution and then mannitol. In the third production step the Epothil one*
powder obtained fromthe first production step was di ssolved in the agueous
sol ution. JhguMsesul ting solution of Epothilone*, hydroxypropyl -

b- cycl odextrl n, tronmetanol and mannitol was ad] usted to pH 7.4 by addi ng

di luted hydrochl oric acid. The total stirring time for that process was 2
hours. CLAIMS 1. Method of producing a conmposition conprising the steps of
(a) sol vi g YAMERSE RTAdYABI aLomePFHELCIMP NG thE 5tPR %Bin or gani ¢ sol vent, such
as an al cohola)aaiiry)arsEgothidge as ayfriedde xkami 0 idan defanred VAR, @uth ddlargu@US
sol uti on, optiqnally together with at |east one further pharmaceutical
accept abl e i ngredi ent as defined herein, such as mannitol and /or

t ronet hanol ; bb?ﬁ'Y'@ﬂlaICVS}OQ?ytfaU?wfinﬁ@h?'ﬁé‘ iplaaBeousiselukiery Aptiop]ylyripgatherevit  b)
to a pH rangi ngthekveubthangha?mapseicaraabdpyatie RRebdibnt S51QBFAIMRSY HRPOKTsuéh 4

using an inorganic a as_hydrochl Qrj.c aci d; and d) mxing the
resul ting sol ve"’lrsitng""n jto PWS)J pr8P1e5 Orlu’dopébonalé(nd optionally e) carrying out

sterile fil te)ractmgstlog thl phl of memeeu}enq mixtyre-of &) Feel pHsanginnbétween Band; f )

dryi ng fghe sol '-Hréf@be% 88d B OsUcR BB ¥Bodt 4 88hY B8R ndr&sit ddid) Guéiadhy@Pbdntbric
conposi tion. Met hﬁ?d of producing a conposition conprising the steps of

a) sol ving an 5"( A'f one as defined in claim2 in an organic sol vent, such
as an al cohotl) mmmmeevaqtmgaadwegt&%aiaﬂdcmgaa) andsg); wetbptiaatly c) sol ving a

cycl odext ri nepasdflgd AR Gedifd ﬁlté’rin'grbfé?&ﬁ%vé%é%d Qé"lled@m(jiﬁm%blwoﬁ"oget her
with at Ieast one further pharmaceu

Wég gmacce abl e mgre i ent as defined
herei n, such)&8YRAH §°&lt'°8r?8 35 &P TR SAUENt rePENSa 3 SPY FOrRRGSIHA ng t he
pH of the resulting m xture of b) to a pH rangi ng between 5 and 9,

15 2. Method of producing a composition comprising the steps of

a) solving an Epothilone as defined in claim 2 in an organic solvent, such as an alcohol
and
b) evaporating said organic solvent; and
¢) solving a cyclodextrin as defined herein in aqueous solution, optionally together
20 with at least one further pharmaceutically acceptable ingredient as defined herein,
such as mannitol and /or tromethamol; optionally
d) adjusting the pH of the resulting mixture of b) to a pH ranging between 5 and 9,
preferably 6 and 8, such as about 7.4 using an inorganic acid, such as hydrochloric
acid; and
25 e) dissolving the resulting powder b) in the resulting solvents c¢) or d); and optionally
f) carrying out sterile filtering of e) to achieve the so-called "original solution"

g) removing the solvent from the "original solution" to provide a solid composition.

3. A method according to claims 1 or 2 wherein the organic solvent used for step (a) is an

alcohol.

30 4. A method according to any of the preceeding claims wherein the Epothilone used is in
amorphous form.
5. A method according to claim 1 or 2 wherein the alcohol used for step (a) is ethanol.

6. Pharmaceutical composition obtainable by the method of claim 1.

7. Pharmaceutical composition obtainable by the method of claim 2.



preferably 6 and 8, such as about 7.4 using an inorganic acid, such as
hydrochl oric acid; and e) dissolving the resulting powder b) in the

resul ti ngweabssamtsioc) or d); and optionally f ) carryi ngcomEP2&650139%4E
filtering of e) to achieve the so-cal hgd "original solution" g) renoving
the solvent fromthe "original solution" to provide a solid conposition. 3.
A net hod cqrdi Toclains 1 0 . rein, the organic¢ solvent used for
step (a) ?és: gncg,é'ﬂ%g%hgq COMPSgEY %Pé’gh'}aggg’oafé\fc}loéleftémaaﬁg aégeats 'hoenepreceedi ng

cl ai n8 wher ePharniagersathadceptablesxdpiest saiecierbirgndbe gfowp repndsting, ofmanoitol;

accor di ng t 0s&rbRbIMLILE 22AHAB Ehylirbehethyd APl dbsREiof; W 84i@PRorfddr safés 8t hanol .

6. Pharmaceutical conpositjon aobtainable by the method of claiml. 7.

Phar naceut i cﬁ'h'cc%cr'fﬁ(?g?tﬁ ?ﬁlﬂ'g'ﬁf'alnﬁaﬁﬁgc %%'/d’t%@’#’@f 'ﬁ@ﬂgo'fart@f"éiaﬂg'f”g‘f'”'ﬁ\ac'd'
conposi ti on MEARPHERESH iMidazdign dadticlacideglutaricacidaad dyaylghyaimd. at | east one
pharmaceutically acceptabl e excipient selected fromthe group consisting of
mannitol; sorbitol; xylitol; 2-Am no-2-hydroxynethyl -1, 3-propandiol; the
acid form®r sal tenmisitontcomprisiog dn Epctbtlére decivativenofFornaila & andralcydodexirth,
phosphor i aytaeéid fortrald Bisi:c aci d, succinic acid, MES, HEPES, im dazole,

| actic acid, glutaric acid and glycylglycine. 9. A conposition conprising
an Epothil one derivative of formulLa | Fg;nd a cyclodextrin, wherein fornula I
is : wherein Rl neans hydrogen, a,s, or Hal ogen, where R a is hydrogen,
S@2-al kyl, SO2- aryl, or SQ2_aral ky R2 DR3 are independently C1-C O

al kyl, means -(CH 2)r-G C—(dgl p- N r-CH=CH (CH 2) p- R4a, n neans
Otob5 risOt o4, Pis 0Ot o3, Rd4a neans Rydrogen, Ci1-C O al kyl,
C6-Cl2 aryl or C7-C20 aralkyl;C{C 0 acyl, or,/if p >0, additionally a
group OR4D, G OH

10 o) R1 o)

wherein
15
R? means hydrogen, OR'?, or Halogen, where R'? is hydrogen, SO,-alkyl, SO,-
aryl, or SO,-aralkyl,
R?, R3 are independently C,-C, alkyl,

R* means -(CH,),-C=C-(CH,),-R*, -(CH,),-CH=CH-(CH,),-R*,
20
n(H2C)—0 O—(CHy),
—(CHa), (CHa)p R or —(CHyp), l (CHy), R
n means 0 to 5,
is 0 to 4,
25 p is 0 to 3,
R* means hydrogen, C;-Cyq alkyl, C¢-C;; aryl or C;-Cy aralkyl;C;-Cyq acyl, or, if

p > 0, additionally a group OR*",
R** means hydrogen or a protective group PG;
R® means C;-Cy, alkyl,
30 R® means hydrogen or optionally substituted C,-C, alkyl,



R4db means hydrogen or a protective group PG neans Cl-Cl0 al kyl, neans
hydr ogen or optionally substituted G -C 10 al kyl, R7, R8 each nean a

hydr ogen wbame/msosbaken t oget her an additional bond or takarigeioner an
oxygen atom G neans a group X=CR 9- gf a bi- or tricyclic aryl radical, RO
means hydrogen, hal ogen CN or a G-C 20 al kyI X means a groupi ng
CR10R11, Wnere the sane or nt and stand for

hydr ogen, CXZO SRy f“eaE:@ %drc’fe@ua?ﬂm °5rta'8? t%e E rRAkIAII °§'8P%°£Id L &Ren
optionally substl tuttéﬁﬁth%fra'mﬁg%[hatomll together with the nethyl ene carbon
atomjointly &tand frogana aSgroupX ZCRe whebedrdaasicy ratical,ng; A neans a group
-0 or -NRIZR® R12 neesms hhydgedeaaldaen N, Gr a0c,atk Wikyl, 10. The conposition
according t & C|alnhﬁ@M%QQﬁ§%? %P@mﬁ@othllone is selected from Epothil one
A, Epothilone B, Epqyhil pothilone D, and a derivative thereof. 11.
The conpositign accor 5; to claim 10, wherein the Epothilone is an

Epot hi | one BRdeR vataf‘?/g‘e spe Wﬂgfeémglsfqnﬂﬁo 'E':V(E‘B‘?g(ﬁ“n@qiGZQ:?"{&Y'n‘F%CIZ\Eﬁﬂr ein
the Epothilone is aCEfotordlsylsadie ieact errienalty substitutes; or BE aidfR' htedethar cl ai m
9 and wherei n Rl, R2witR3Ih&hethylene qarbdrdiom Rdibtly Band Re,a Rip 7RBemBered9, X,
R10, Rlih, A, R12 areadscydféiingd in claim9. 13. The conposition according
to claim8 wherein t gggﬁgﬂj |§Rﬁ Epothllone derivative wherein R4
nmeans -(C}Q)ﬁﬂcc (CH eP 3 écﬁgg CH (CH2) p- Rda. 14. The conposition
according to clains &7'ePT o Il one is an Epothilone derivative
selected fromthe group consi sting of (I S, 3S (), 7S, 10rR, US, 12S,

16R) 7, 11 ~di hY%Q%b{mEyQ ﬁﬂﬁ:gor%, '}g cTalewé WhérelfEthBE o?_rlm?ne 15f$1e8ted fro

2-(2- rrethlthlazo- - 16-tetramnet oxaB}cycIo
[14. 1. d.]S ﬁeﬁwamr@oé‘n gn@ﬁoﬁ@)t ilone C Epothllone D, and a derlvatlve thereof.
11, The composition according to claim 10, wherein the Epothilone is an Epothilone B
derivative.

12. The composition according to claim 8, wherein the Epothilone is a Epothilone
derivative of formula I as defined in claim 9 and wherein R',R?, R*,R*n, r, p, R®, R*,
20 R%, R% R’, R%, G, R%, X, R', R, A, R are as defined in claim 9.

13. The composition according to claim 8 wherein the Epothilone is a Epothilone
derivative wherein R4 means -(CH,),-C=C-(CH,),-R*, -(CH;),-CH=CH-(CH,),-R*.

14. The composition according to claims 8, wherein the Epothilone is an Epothilone
derivative selected from the group consisting of:
25
(1s, 35 (E), 7S, 10R, 1185, 12S, 16R)-7,11-dihydroxy-10-(prop-2-yn-1-yl)-3-(1-
methyl-2-(2-methylithiazol-4-yl)ethenyl)-8,8,12,16-tetramethyl-4,17-dioxabicyclo
[14.1.0] heptadecane-5,9-dione;

30 (1S, 3S, 7S, 10R, 11S, 12S, 16R)-7,11-dihydroxy-10-(prop-2-en-1-yl)-3-(2-methyl-
benzoxazol-5-yl)-8,8,12,16-tetramethyl-4,17-dioxabicyclo [14.1.0] heptadecane-5,9-

dione;

(1S, 3S (E), 7S, 10R, 11R, 125, 16R)-7,11-dihydroxy-10-(prop-2-yn-1-yl)-3-(1-fluoro-
35 2-(2-methyloxazol-4-yl)ethenyl)-8,8,12,16-tetramethyl-4,17-dioxabicyclo [14.1.0]
heptadecane-5,9-dione; '



(1S, 3S, 7S, 10R, US, 12S,

16R) - 7,11 -di hydr oxy- 10- (prop-2-en-1-yl)-3-(2-net hyl benzoxazol -

5-yl) -8, 8yd2pdsistebr anet hyl - 4, 17- di oxabi cycl o [14. 1. 0] Memmdmmmﬁ 9-
dione; (IS, 3S (E), 7S, 10rR, HR 12S, 45

16R) -7, |1 -di hydr oxy-10- (prop-2-yn-1-yl)-3-(l-fluoro-

2-(2-methyl o Y, 8 t.r cyclo
[16.1.0]  hephadRaness SSRGS (Bu SAHES Ge il 2 et RHARLCY

(E)) -4, 8-di hxl'&ﬁfb@(yl)iE‘sD((a 5c9m$,é3r§et2ar(1ghwle¥%wpfﬁ errdtyiMcyclohexadec-13-ene-2,6-

yl) et henyl) dio@Xa-5, 5,9, 13-tetranet hyl - 7- (prop-2-en-1-yl)-cycl ohexadec- 13-e
ne- 2, 6- di one; (4S, 7R, 8S, 9S, 13K/ Z,

16S) - 4, 8- di hydr oxy- 16- ( 2- et hyl - benzot hi azol -5-yl ) -1 - oxa-

5,5, 9, 13t et (45n2Rh§%,-95, (L PE/Ep-18S A SHdiydroxyy t6-dhrenedinld hbeh Bothines! B-9)-diraxae; (4S,

/R 8S, 95, 5—3'3% teln@%ethyl 7- ?}prop 2-en-1-yl)-cyclohexadec-13-ene- 2 6-dione;
(E)) - 4, 8-di hydroxy- 16- [-2-(2-pyridyl)ethenyl)-I oxa-
5,5,9,13-tetranet hyl - 7 (but 3-yn-1-yl)-cycl ohexadec- 13- ene- 2, 6-di one; (4S,
7R, 8S, 9S, M3E/E, 84,88, 13E/Z, 16S (E))-4,8- dlhydroxy 16-(1-methyl-2-(2-pyridyl)ethenyl)-|-

E)) -4, 8-di hydr

(5 )5)9 11?6 tiatér{)%rr%?‘r}'? #ﬁseﬁ%g{l}?ﬁ\gw %b%t (32%"&/ d?%%g%} Qé/ll%fnené Sloge'dl one; (IS,
3S (B),tY7s, 10R, US, 12S,

16R) - 7, | | - di (ug(lvRXes, 3; (L BE/ZD18S €E))!4, §-djhydrofl 108t (1ymethyl-2-(2-pyridyl)ethenyl)-I-
2,23t Rl o M) IRl 5B GATEL B gyt vl o
(E)) -4, 8-di hydroxy-16- (I - mathyi 2- (:2 py’ridyl’)ethenyl)-l’oxa-

E73R5 35139ts et( fgnssfowj 78; {0/, 0nS?2139)-16RY17)  1C¥iIBY @ORY-A0Brob2-eRa-yl)-G-di one;  (4S,
) SSRGS Rgsl Doy A5 dsgpmsi-4, 17-diovabiorl

yl ) et henyl ) - [14¢ix@} Mepsadecar@-$,.8tdieneet hyl - 7- (prop- 2-yn-1 -yl ) -cycl ohexadec- 13- e
ne-2, 6- di one; (IS 3S (E), 7S, 10R US, 12S,

16R)-7,11 - d

2o it iyl t g, K5 HEEREA6 YEN o wbvely bl bRy 242 proan SR o
[ 14. 1. 0] hep@ad%&@mlel Btomttione - (pfa82-yNR - yBSyclgl&xaquEl:Zene -2,6-dione; -

16S) - 4,58- di hydr oxy- 16- ( 2- et hyl - benzoxazol - 5-yl ) -1 - oxa-

.59, 15" tet gt Ayl T (L0 s 785 /by 65y QRIS Sl Smidnatigne (1R

16S) - 7, | | - di yi)athem)- (EOxa-pi5ci1 PLtetrerhetiny ) 2-Bro-2met- k) bamipbetidag-0B-ene-2,6-

dione;

25 (1S, 3S (E), 7S, 10R, 115, 12S, 16R)-7,11-dihydroxy-10-(prop-2-yn-1-yl)-3-(1-fluoro-
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)-4,8-dihydroxy-16-(2-methyl-benzoxazol-5-yl)-1-oxa-
30 5,5,9,13-tetramethyl-7-(prop-2-en-1-yl)-cyclohexadec-13-ene-2,6-dione;

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

35
(4S, 7R, 8S, 95, 13E/Z, 16R)-4,8-dihydroxy-16-(2-methyl-benzothiazol-5-yl)-1-aza-
5,5,9,13-tetramethyl-7-(prop-2-en-1-yl)-cyclohexadec-13-ene-2,6-dione;



5-yl)-8,8,12,16-tetranet hyl -4, 17-di oxabi cycl o [14.1.0] heptadecane-5, 9-
dione; (4S, 7R, 8S, 9S, 13F Z,

16R) - 4, 8-wiDhyerossys9 16- ( 2- met hyl - benzot hi azol - 5-yl ) - | - az@€T/EP2005/013942
5,5,9,13-tetramet hyl - 7- (prop- 2-en-1| - yhg - cycl ohexadec- 13- ene- 2, 6- dione; (IS,
3S, 7S, 1CR UsS, 12S, 16R)-7,11-di hydroxy-10-(2-oxacycl opropyl -I-nmet hyl) - 3-

(2-met hyl - | 82 ) )

(2, ) Defen Aol bl 1 SokEr AT BRI, e el Tt
16S)-7,11-di (@memvybi@oyb@ﬂol § »5})1848 lﬂ }&-trirameiiptl 19yl Z-dioxabicyclo [14.1.0]

2- (2- pyri dyl p&jthyhe-59-8ode?, 16-tetranmet hyl -4, 17-di oxabi cyclo [14. 1.0]

hept adecane- 5, 9-dione; (4S, 7R 8S, 9S, 13FH Z, 16S

(E)) -4, 8-di hydroxy-16- (I - net hyl - 2-(2-met hyl t hi azol -

yl ) et herbyl ) - (LRoR&<E), 759 18R 11, 1dFet 49t 7, V1-dipy diex2-18nbut-iyn- ydtobleratiot- 13-
ne- 2, 6- diong;; -(plyﬁ?dyl%ﬁmérﬁ)) 8, 3512 136%traH§thgiL25b7 dioxabicyclo [14.1.0] heptadecane-
16S)-7,11-di hgdroxy- (prop-2-en-1-yl) hyl -

2- (2- met hyl t PP 4- y| )et henyl )-8, 8,12, 16-t et ranet hyl - 4, 17- di oxabi cycl o
[14. 1. 0] hept adecane 5,9-dione; (4S, 7R 8S, 9S, 13FE/ Z, 16S

(E)) -4, 8-di hygdr I ( leL At .

| - oxa- 5 5,9, 4% ?K%’?%ﬁ%ﬂ BF%? fh (ED 46%@%&?)’1_6}:@(:9%%!(% écq.'elu?}ylthﬁaez-mz% di one
. (4S, l-pR 8‘g)et@@yl)lg-gy< 1% tetramethyl -7- (prop 2 en 1- yI) cyclohexadec-13-ene- 2 6-

(E)) -4, 8-di hyidiegxy- 16- (| - f | uor o- 2- ( 2- net hyl oxazol -

yl) et henyl )-1-o0xa-5,5,9, 13-tetranet hyl - 7- (prop- 2- yn | -yl)-cycl ohexadec- 13-e
ne-2, 6- dione; (4S, 7R 8S, 9S, 13K/ Z

16S) - 4, 8- di hiidks 8RER S 20'?~re1t1+$y|12%e3f§§c)t7h}1a2t!wdfa9xy115’ (praprren-1-yl)-3-(1-

5 >, 9 13- tetmatmt-hs(lz -miethpitiEdohyhyifetiendh @8, L2 M BiteE¥i0bBRBXAdfioxkBicpde- 2, 6- di O

OR
16R) 7§15I -di [hl4 oﬁ?ﬁpﬁﬂ %’Feoggzd‘%??w -yl )-3-(2-nmet hyl benzot hi azol -
5-yl)-8,8,12, 16 tetramet hyl - 4-aza- 17- oxa- bi cycl o [14.1. 0] hept adecane-

562) di70:"|e d(EB” 7R8S, 65, 136R, 15’§(E)$?4$8 -dihydroxy-16- (1 methyl -2-(-(2-pyridyl)ethenyl)-
- di
yl)-8,8,12, 1 ¥ %é?ﬁ%ﬁ‘? QT‘/' RBS?B%% i’g)quf f"?ﬂech’“ép‘i $az&&h¥®s 9 di one:

(IR 3S, 7S, 10R us, 12S,
16S) - 7,9 - di (agdrRXys, Y, ABELRD18s YEY) 4, 8 ldihydrokg-18et1 bl p&nZ0t M@y Rkazol-4-

yDethenyl)-1-oxa-5,5,9,13-tetramethyl-7-(prop-2-yn-1-yl)-cyclohexadec-13-ene-2,6-
dione;

(4S, 7R, 8S, 95, 13E/Z, 16S)-4,8-dihydroxy-16-(2-methyl-benzothiazol-5-yl)-1-oxa-
25 5,5,9,13-tetramethyl-7-(3-methyi-but-2-en-1-yl)-cyclohexadec-13-ene-2,6-dione;

(1S, 3R, 75, 10R, 11S, 125, 16R)-7,11-dihydroxy-10-(prop-2-en-1-yl)-3-(2-methyl-
benzothiazol-5-yl)-8,8,12,16-tetramethyl-4-aza-17-oxa-bicyclo [14.1.0] heptadecane-
5,9-dione;

30
(1R, 35, 7S, 10R, 11S, 125, 16S)-7,11-dihydroxy-10-(prop-2-en-1-yl)-3-(quinolin-7-
yl)-8,8,12,16-tetramethyl-4,17-dioxabicyclo [14.1.0] heptadecane-5,9-dione;

(1R, 3S, 7S, 10R, 1185, 125, 16S)-7,11-dihydroxy-10-(prop-2-yn-1-yl)-3-(2-methyl-
35 benzothiazol-5-yl1)-8,8,12,16-tetramethyl-4,17-dioxabicyclo [14.1.0] heptadecane-5,9-
dione;



5-yl)-8,8,12,16-tetranet hyl -4, 17-di oxabi cycl o [14.1.0] heptadecane-5, 9-
dione; (1S, 3S (E), 7S, 10R US, 12S,

16R) - 7, | IwOizbyedrceoqy- 10- (but - 3-yn-1 -yl )-3- (I -net hyl - PCT/EP2005/013942
2-(2-pyridyl)ethenyl)-8,8,12,16-tetraget hyl -4, 17-di oxabi cycl o [ 14. 1. 0]
hept adecane- 5,9-dione; (IR 3S (E), 7S, 10R US, 12S,

16S) -7, |1 -di hydr - 10- t-3-yn-l-vl)s3-(l-nethyl -
22 (o pyri dyl v el Se 1R % §35 LT oty s Gusveyyd T dametny
hept adecane- 252 9yddy)etheny))8,8 33, (6Retraf@thyl-@R,7-4iSxabk?8o [14.1.0] heptadecane-
16R) -7, | | - di bydfigrey- 10- (but - 3-en-1-yl)-3- (| -met hyl -
2-(2-pyridyl Yethenyl)-8, 8,12, 16-tetranet hyl -4, 17-di oxabi cycl o [14. 1. 0]
hept adecane- 5,9-dione: (IR 3S (E), 7S, 10R US, 12S,
16S) - 7, 15l - di (wriBexg), I18; (bRt t15, ans) 166))7, Bt-dihydmixiyto-(but-3-yn-1-yl)-3-(1-methyl-
nept adecans. - 5@kttt St ARRI 4 ASGRIGHE 11 Y 0h Rebeblecknd
(E)) -4, 8-di h§8rd#eies 16- (1 - net hyl - 2- (2- pyri dyl ) et henyl ) - | oxa-
5,5,9,13-tetranet hyl - 7- (but-3-yn-1-yl)-cycl ohexadec- 13- ene- 2, 6-di one; ( |
g‘% ) 512’ 8-75; h@% 8)8(3[5)7?7%5{,1%_%1%2%_2 ,_%/?IS):?Ibl_fih.ygroxy-10-(but-3—en-1—y|)-3-(1-methyl-
met hyl 1 ( p(Rwivridyd)epheryt) BB )L 25 6 tetramethyi-4,17-dioxabicyclo [14.1.0] heptadecane-
5,9, 13-tetragetdiie:| - oxa- hexadec- 13-ene- 2, 6-dione; ( | 1S, 4S, 7R 8S, 9S,
13E/Z, 16S (E))-4, 8-di hydroxy-7-(prop-2-en-1-yl)-16-(1"-
met hyl -2' - (pyridin-2-yl)ethyl)-5,5,9,13-tetranet hyl -1 - oxa- hexadec- 13- ene- 2,
6- di one; (1S1R, 38%E), E£p, 1055, 11B0R2S UK S) 1728, -dihydroxy-10-(but-3-en-1-yl)-3-(1-methyl-
16R/' S) -7, 11 'ﬁ“(@-%)QFiHW)é'tH&'y()?S,@,)@Cl)écﬂe%ﬁﬁﬂw-4,'1'79&5%|b)cyclo [14.1.0] heptadecane-
3-(I-nmethyl -2- (2-pyridyl)et henyl)-8,8, 12, 16-tetranet hyl -4, 17-di oxabi cycl o
[14. 1. 0P hept-dde¥ihe- 5, 9-di one; (1S/R 3S (E), 7S, 10R US, 12S,
16R/'S)-7,11-di hydroxy-10-(2- oxacycl opropyl -1 net hyl ) -
3-(I-methyl - igdyl I . dirdrdddiy 118 F1amBigrb 4. pl dagdi havel o
15,10 hepl SUetaie s & one (7S Fghvpiy SLSTRIM S oy lafh by
16R) -7, 11 - di Wd?'5&l%tﬁtta@%&ﬂgyﬁq&éﬁmb}wr CYiRiepexAdse-13-ene-2,6-dione;
3-(l-methyl-2-(2-pyridyl)ethenyl)-8,8,12, 16-tetranethyl -4, 17-di oxabi cycl o
[14. 1. hep - [ : (ER(E3S £ -l US, 128, e (11
165) - 7,11 - di ﬁ%?‘%ﬁ;ﬁlgs(%ps?ég%gh%wé%é @r'(yf'?°??u%§a§?p #n-168-16-01
methyl-2~(pyridin-2-yl)ethyl)-5,5,9,13~tetramethyl-1-oxa-hexadec-13-ene-2,6-dione;

(1'S, 4S, 7R, 8S, 9S, 13E/Z, 16S (E))-4,8-dihydroxy-7-(prop-2-en-1-yl)-16-(1'-

methyl-2'-(pyridin-2-yl)ethyl)-5,5,9,13-tetramethyl-1-oxa-hexadec-13-ene-2,6-dione;
25

(1S/R, 3S (E), 7S, 10R, 11S, 12S, 16R/S)-7,11-dihydroxy-10-(2-oxacyclopropyl-1-

methyl)-3-(1-methyl-2-(2-pyridyl)ethenyl)-8,8,12,16-tetramethyl-4,17-dioxabicyclo

[14.1.0] heptadecane-5,9-dione;

30 (1S/R, 3S (E), 7S, 10R, 11S, 12S, 16R/S)-7,11-dihydroxy-10-(2-oxacyclopropyl-1-
methyl)-3-(1-methyl-2-(2-pyridyl)ethenyl)-8,8,12,16-tetramethyl-4,17-dioxabicyclo
[14.1.0] heptadecane-5,9-dione;

(1S, 3S (E), 7S, 10R, 115, 12S, 16R)-7,11-dihydroxy-10-(2-oxacyclopropyl-1-methyl)-
35 3-(1-methyl-2-(2-pyridyl)ethenyl)-8,8,12,16-tetramethyl-4,17-dioxabicyclo [14.1.0]
heptadecane-5,9-dione;



2-(2-met hyl thi azol -4-yl)ethenyl )-8, 8, 12, 16-tetranet hyl -4, 17- di oxabi cycl o
[14.1.0] heptadecane-5,9-dione; (IR 3S (E), 7S, 10R US, 12S,

16S) - 7, | Iwoi2byedrceoay- 10- ( prop-2-yn-1-yl)-3-(1-fluoro- PCT/EP2005/013942
2-(2-methyl thiazol -4-yl)ethenyl)-8,8, 3¢, 16-tetranet hyl -4, 17-di oxabi cycl o
[14. 1. 0] heptadecane-5,9-dione; (IR 3S, 7S, 10R US, 12S,

16S)-7, 11 -di hydr = 10- (prop:-2-en-1-xl) - 3-(2-nmet hyl benzgxazpl -

5-y1)- B, 8, 120TbrR Fhey AUk b 728 el T rgThn - B e a e e

di one; (IR 332(rE§thy|ﬂ&zol—GRl)el;ﬂ&nyl1—28§§,12,16—tetramethyl—4,17-dioxabicyclo [14.1.0]

16S) -7, | | - di Ryst@eednd-8-d-BoRe- 2-yn-1-yl)-3-(1-fluoro-

2- (2- et hyl oxazol - 4-yi Jet henyl )-8, 8,12, 16-t et r anet hyl - 4, 17- di oxabi cycl o
[14. 1. 0] heptadecane-5,9-dione; (4S, 7R, 8S, 9S, 13F Z,

16S) - 4, & di hytk, @6y(E},6/9, 20RE1 18)112Bp )t h il Bzilydfoxy10- (prape2-yn-1-yl)-3-(1-fluoro-
5,5,9, 13-t et LgHE eV (] o] o SRPZAS I - ] : -di gne; (IR
35 75 1R 53%?%&1}%}%&(&.4%&1&90 8,5)’,&),18%8&%9%9%&7@0&9&30 PrA1 gy

16S) - 7, | | - di RSRIp¢REP0E. X HPRY- 2- en- | -yl ) - 3- (2- et hyl benzot hi azol -
5-yl)-8,8,12,16-tetranet hyl -4, 17-di oxabi cycl o [14. 1. 0] heptadecane-5, 9-
di one; (4S, S, 9 ) - in. oot oYe R _
169) 4, 8- n{il 3y 75600 LEt Fo 187 c R P OEIg (Rrop 2zgni-yD-3-(2-methy

5,5, 9, 14 t et benrexdzel-> ¥ HBd3- thtetramethyy4, 1 dlospisvetieldl 4130 Ehrptadeganid-be; (4S,
7R, 8S, 9S, &3kéZ,

16S) - 4, 8- di hydr oxy- 16- ( 2- net hyl - benzot hi azol -5-yl)-1-aza- 5,5, 9,
13-tetranmet hyl - 7- (prop-2-en-1-yl)-cycl ohexadec- 13- ene- 2, 6-di one; (4S, 7R,
8S, 9S, 13E/ AR,BSRE).4SB1ARn1ASH, AR§ - 165)( 21 hrdthiigtoxpd @z(@Tdn-2xot 1-8H3-(1-fluciea-

5,5,9, 13-t ebramkéhylbrazol-RyPRrénfNsls, ¥2,16-tatrdRdtAnas ef-dlboaBiBRIZE 13 dbpne;
(IR, 3S,_7S, .1 US 192, _

165)-7, 19 - di H?}g?R%%@E‘%'- (5?%%- 2-en-1-yl)-3-(2-met hyl benzot hi azol -
5-yl)-8,8,12,16-tetranet hyl - 4-aza-17- oxa-bi cyclo [14.1.0] heptadecane-

5, 9-di one; %}4%, 785gs,/s3, 48Rz, Lf§!5)—1},?85a1ih}/drpxy-16—(2-methy|-benzothiazol-5-yl)-1-oxa-
16R) - 7, | - di hydr oxy- 32:11592- net g‘{l - benzot hi azo| - 5-§I ) - 10- -

(prop- 2- en- | 2y 1Eteframethy- 4-tarpRrdeg v Dzcy fohenadr it 3 @Pe12$ #F) 0] hept adecane
-5,9- dione; (4S, 7R 8S, 9S, 13E/Z

16S) - 4, & di hygy axy 74 6cdrdy4h 80 I 41€s)h 11l aiiRs:g- Bo-BordP2-en-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, 95, 13E/Z, 16S)-4,8-dihydroxy-16-(2-methyi-benzothiazol-5-yl)-1-aza-
25 5,5,9,13-tetramethyl-7-(prop-2-en-1-yi)-cyclohexadec-13-ene-2,6-dione;

(4S, 7R, 8S, 95, 13E/Z, 16S)-4,8-dihydroxy-16-(2-methyi-benzothiazol-5-yl)-1-aza-
5,5,9,13-tetramethyl-7-(prop-2-en-1-yl)-cyclohexadec-13-ene-2,6-dione;

30 (4S, 7R, 8S, 9S, 13E/Z, 16R)-4,8-dihydroxy-16-(2-methyl-benzothiazol-5-yl)-1-aza-
5,5,9,13-tetramethyl-7-(prop-2-en-1-yl)-cyclohexadec-13-ene-2,6-dione;

(1R, 3S, 7S, 10R, 11S, 12S, 16S)-7,11-dihydroxy-10-(prop-2-en-1-yl)-3-(2-methyl-
benzothiazol-5-yl)-8,8,12,16-tetramethyl-4-aza-17-oxa-bicyclo [14.1.0] heptadecane-
35 5,9-dione;

(1S, 3S, 7S5,10R, 1185, 12S, 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;



tetramet hyl - 7- (prop-2-en-1-yl)-cycl ohexadec-13-ene-2,6-dione; (1S, 3S, 7S,
10R, 1S, 12S,

16R) - 7, | IwOi2byeadiceoqy- 10- ( prop- 2-en-1 -yl ) - 3- ( 2- met hyl benz eChieez@s/013942
5-yl)-8,8,12,16-tetranet hyl -4-aza-17-gxa-bicyclo [14.1.0] heptadecane-
5,9-dione; (IS, 3S, 7S, 10R US, 12S,

16R) - 7,11 -di hydr oxy- 10- (prop-2-en-1-yl)-3-(2-net hyl benzot hi azol -

5-yl)-8, 8,12, 16-t etranet hyl --4-aza- 17- oxa- bi cyclo [14.1.0] heptadecane-

5, 9-di one; (@S, 7RR8S,&S, 1887, 188)-%,8-dihydroxy-16-(quinolin-7-yl)-1-oxa-5,5,9,13-

16R) - 4, 8- di hysgtamepyl§- @%a@ehyl FI@%O@I@%&E@%C@ -¥ha-2l6-@8/e; 5, 5,9,

13-tet rarret hyl - 7- (prop-2-en-1-yl)-cycl ohexadec- 13- ene- 2, 6- di one; (4S, 7R,
8S, 9S, 13E/Z, 16R)-4, 8-di hydroxy-16-(2-net hyl - benzoxazol - 5- yl)-1-aza-
5,5,9, B53-tetlsaddi 1§, 10R, L p$,042S216R)-V Ay tdihyclyadyolie imdeR-eh31-ghe3-R-Graliydne;
(4S, 7R, 8S, -
16S) - 4, 8- di h?eﬁ?ggl(wia%%@zlﬁ Sn% 12y16_tegﬁr;8t):(hglzgla_za _1;|o)xa|b|cyclo [14.1.0] heptadecane

5,5, 9, 13-t et A1 - 7- (prop- 2- en- 1 -yl ) - cycl ohexadec- 13- ene- 2, 6-di one; (IR
3R, 7S, 10R, US, 12S,

16S) -7, 1 | - di fdpexys %R(? aﬁaaﬁgyxh)a. dc&gr@t{%&? fg@@;{-gz methy

5-yl) - 8 8, 12, 16t etrarreth ‘oxa- decant

5, 9- di d.,Qe (qe\gzotg@zolﬁyl)mugg tetyprethyl-4-aza-17-oxa-bicyclo [14.1. ] heptadecane-
16R) - 7, | | - di fygdngney- 10- (prop-2-en-1-yl)-3-(2-met hyl benzoxazol -

5-yl) - 8, 8,12, 16t etranet hyl - 4-aza- 17- oxa-bi cyclo [14.1.0] heptadecane-
5,9-dione; (IR 3R 7S, 10R US, 12S,

16S) - 7, | | - di Hpd7 B85, B (L BF/Ep 168 b Brdilpydroxy-16>(Freretiyl henzonazat-Gtvl)- 1-aza-
5-yl) - 8, 8, 125 5\, £i-tcarmidiimi-74(prdi2 Jeh= pyg cbtlSIYé‘xE@ec[ i3edeO]6-BBRE;adecane-
59dcle (IS 3S (B), 7S, 10R US, 12S,

16R) - 7,T1 - di hydr oxy- 10- (prop-2-en-1-yl)-3-(l-chl oro-

2- (2- net hyl t(45aZBl 834-9p) }3E/He hGR)r4.8; BhyHPoXY61 G-62 -t HpphzokaZof-Savi bt ezrcycl o
[14. 1. 0] heps g@eLanlramethyili7opesd-bRn- ﬁ?l)(c loheZ(g'dec]-g?enéJg;G didre;

16S) - 7, II-d|hydroxy 10- (prop-2-en-1 - | or o-

2-(2- rret hyl t hi azol - 4-yl ) et henyl ) -8, 8, 12 16 tet rarret hyl -4, 17- di oxabi cycl o
[ 14.1.0] hepadeér.aste-95, QBEYZOm@$)-'(,I881ihs@B»(yE)Q—(F&etmﬁﬁendwaol—ﬁ’z\&;}1-aza-
16R) - 7 ,5b| - di 41y & OxethBietidn FX@Fafb QAL RPY ey iohBxL A 13-ene-2,6-dione;

(1R, 3R, 75, 10R, 115, 12S, 16S)-7,11-dihydroxy-10-(prop-2-en-1-yl)-3-(2-methyl-
benzoxazol-5-yl)-8,8,12,16tetramethyl-4-aza-17-oxa-bicyclo [14.1.0] heptadecane-
5,9-dione;

25
(1S, 3R, 75, 10R, 1185, 12S, 16R)-7,11-dihydroxy-10-(prop-2-en-1-yl)-3-(2-methyl-
benzoxazol-5-yl)-8,8,12,16tetramethyl-4-aza-17-oxa-bicyclo [14.1.0] heptadecane-
5,9-dione;

30 (1R, 3R, 7S, 10R, 1185, 12S, 16S)-7,11-dihydroxy-10-(prop-2-en-1-yi)-3-(2-methyl-
benzoxazol-5-yl)-8,8,12,16tetramethyl-4-aza-17-oxa-bicyclo [14.1.0] heptadecane-
5,9-dione;

(1S, 35 (E), 7S, 10R, 115, 12S, 16R)-7,11-dihydroxy-10-(prop-2-en-1-yl)-3-(1-chloro-
35 2-(2-methylthiazol-4-yl)ethenyl)-8,8,12,16-tetramethyl-4,17-dioxabicyclo [14.1.0]
heptadecane-5,9-dione;



3-(l-chloro-2-(2-nethyl-thiazol -4-yl)ethenyl)-8, 8,12, 16-tetranethyl -4, 17-di
oxabi cyclo [14.1.0] heptadecane-5,9-dione; (IR 3S (E), 7S, 10R US, 12S,
16S) - 7, | IwOi2byedrceoay- 10- ( prop-2-en-1-yl)-3-(1-fluoro- PCT/EP2005/013942

2- (2-nmet hyl -t hi azol -4-yl ) ethenyl ) -16-gydroxynethyl -8, 8, 12-trinmethyl -4, 17-
di oxabi cyclo [14.1.0] heptadecane-5,9-dione; (IS, 3S, 7S, 10R US, 12S,

16R) -7, 11 -di hydr - 1Q- (25 0xac o] - s | R R )
(2- et hyl - be@zﬁOtB%mé&%% ! gg’% 53%8){3%’1%5?%%1&1 'rhgﬁn'%? %yl%)(imﬁz ar olxge)i%g/lc(fhéom

[ 14. 1. 0] hep242ensthdteazgl-gHybatdenylt§,8, YR16g&raagthylig L7 -Aioxabigyclo [14.1.0]

(B)) -4, 8-di hygisaetare-6 prgned- en-1 -yl ) - 16- (I -fl uoro- 2- ( 2-

nmet hyl -t hi azol - 4-yl ) et henyl ) - 13- hydr oxynet hyl -5, 5, 9-tri net hyl -1 - oxa- hexadec
-13- ene-2,6-dione; (1S, 3S (E), 7S, 10R US, 12S,

16R) - 7, 15l - di (wgdBEX{F) 7S, (QR,011S212%.- 16R)17) 1 Bdihlydriokyrde2-oxacyclopropyl-1-methyl)-
2-(2-met hyl - §JanQﬁfato-ﬂ:(yla&hhecmé&auzmgémgmsx,@efﬂwé-te%rﬁne%ﬁwI4r {78l RNbicyRIol 7-
di oxabi cycl o [14, 1.0] hept adecane-5, 9-di one; (4S8, 7S, 8R 98, 13E/ Z,

16S) - 4, 8- di hitdrbQ/hepsadesangst A4i9%enzot hi azol - 5-yl ) - | - oxa-

5,5,9,13-tetranet hyl - 7- (prop- 2-en-1 -yl ) -cycl ohexadec- 13- ene- 2, 6-di one; (IS,
3S, 7S, 10S, HR , : . ) -10- 9ane]-vP-2-( 1~ )
16R)- 7. 11 - di ?11y|ﬂdr38i%’-§f5; Lo a1y s Y A Bz 6 hi ‘el &= (1 -fluere

5yl ) - 808, 122 T mMRtYIARREAA VIE e B A BPET ST 15152207 Mespt-dddc ane- 5, o-

di one; (IR @&bxabl®clo08.1.01Repthd&sane-5,9-dione; '
16S)- 7,11 -di hydr oxy-10- (prop-2-en-1-yl)-3-(2-nethyl benzot hi azol -

5-yl)-8,8, 12, 16-tetranet hyl -4, 17-di oxabi cycl o [14.1. 0] hept adecane-5, 9-

di one; (4R @S, 38F/S,9RR, 18%,/12S, 16R)-7,11-dihydroxy-10-(2-oxacyclopropyl-1-methyl)-3-

éGE) 5 4, 8-di hblﬂﬁ'n@m;]ﬁ-lﬁ@nz@?ﬁé’iﬁt-b%éﬂ)‘-di),e{mplltd)ﬂt'e&éﬁiletlﬁfl-)ﬂ]217-ino>§-§§)ﬁ’cyclo [%4. é.o& (
,5,9,13-tetrane -Z-(prop-2-en-1-yl)-cycl ohexadec- 13- ene- 2, 6-di one; (I R,
3R 7R,]1%1OS, herﬁ\i’?‘}efgz/’ﬁ, £ o\ b
16S)-7, || -di hydr oxy-10- (prop-2-en-|-yl)-3-(2-nethyl benzot hi azol -
5-yl)-8,8, 12%4%67h,eé§,6y@tlbw)z, 464 (eioxalNyawsY F-(ptdp-2-Al 1-HBPlcaded@nEe-25(29-
di one; (IS, R [75R" 1g§-’ F@’ﬁ é?—R -hydrax thyk 5 -trimethy!- 1-oxa- dec-13-
16R) - 7, | | - di MgtVELazpbF YPetisn Yl dA-Nydiay mstrh S e BT BENL bEKF 895
5-yl) -8, 8, 12¢r62,6atiorenet hyl - 4, 17- di oxabi cycl o [14. 1. 0] hept adecane-5, 9-
20
(1S, 3S (E), 7S, 10R, 11S, 125, 16R)-7,11-dihydroxy-10-(prop-2-en-1-yl)-3-(1-fluoro-
2-(2-methyl-thiazol-4-yl)ethenyl)-16-hydroxymethyl-8,8,12-trimethyl-4,17-

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

25 (4S, 7S, 8R, 9S, 13E/Z, 165)-4,8-dihydroxy-16-(2-methyl-benzothiazol-5-yl)-1-oxa-
5,5,9,13-tetramethyl-7-(prop-2-en-1-yl)-cyclohexadec-13-ene-2,6-dione;

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

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

35
(4R, 7S, 8R, 9R, 13E/Z, 16R)-4,8-dihydroxy-16-(2-methyl-benzothiazol-5-yl)-1-oxa-
5,5,9,13-tetramethyl-7-(prop-2-en-1-yl)-cyclohexadec-13-ene-2,6-dione;



dione; (IS, 3S (E), 7S, 10rR HS, 12S,

16R) - 7,11 -di hydr oxy-10- (but-3-yn-|-yl)-3-(I-nethyl -

2- (2- pyriwiplp@idsenyl ) - 8, 8, 12, 16-t et ranmet hyl - 4, 17- di oxabipcympeoosh43932 0]
hept adecane- 5,9-dione; (IS, 3S (E), 5, 10R HS, 12S,

16R) -7, |1 -di hydr oxy-10- (but-3-en-1-yl)-3-(I-nethyl -

2- (2-pyridyl),ethenyl) 2 %2 Ved 0]
hept adecane-elg{ ﬁ w( 10% ?Fé’ 1%@ %E& "ﬂg‘éﬁ WJ&-@%’ &(wfg?g‘ T4 9(£Jm t'JM
16R) -7, 11 -di mpt@wolﬂw Opt 61@22L6eti¢tr1amyrf)vl 3. 1(7r¢1@saﬁwclo [14.1.0] heptadecane-5,9-
2-(2- rret hyl ténb@zol - 4-yl ) et henyl )-8, 8, 12, 16-t et ranet hyl - 4, 17- di oxabi cycl o
[14.1.0] hept adecane- 5,9-dione; (IS, 3S 7S, 10R, HS, 128

16R)- 7,11 -di hydroxy-10- (prop-2-en-1-yl)-3-(2-nmet hyl benzoxazol -

5-yl)- 858 12(186 3ReTR 05t AYR - WORL 168)-3x4 bileydroxy-[ 4prop @Ferhépt)adté2 amash\B; 9-

di one; (IS, B’é%zétlﬁ)a’zoﬂﬁy %12%’-tegfg§ethyl 4,17-dioxabicyclo [14.1.0] heptadecane-5,9-
16R)- 7,11 -di hgdroxy- 8prop- 2-en-1-yl)-3-(1-chl or o-

2- (2- net hyl tHP2E ol - 4- yl)ethenyl )-8, 8,12, 16-tetranet hyl -4, 17-di oxabi cycl o
[ 14.1. 0] heptadecane-5,9-dione; (IS, 3S, 7S, 10R HS, 12§

16R) - 7 Il - di 1) I

5-yl)-8,8, 12dl IE*tg)é%’yr’]?@’ ¢ Oﬂfz iggd@gz{b?%?wa?g% ('Bg?§${hhf %%IQ Tethvg.
di one: 1()| S, %-SZ pylgsdyl)fmny ,3@96 tetramethyl-4,17-dioxabicyclo [14. 1 0] heptadecane-
16R) - 7, | | - di $)ygetianey- 10- ( pr 0p 2-en-1-yl)-3-(2-nmethyl benzot hi azol -
5-yl)-8,8,12,16-tetranet hyl -4, 17-di oxabi cycl o [ 14. 1. 0] heptadecane-5, 9-
dione; (IS, 3S, 7S, 10R HS, 12S,

16R) - 7, | | - di BpdBDXE) 76 LQfr-04d-S2 18%- 16R)7) 1 3dihydrioNyil Pr{bgt-3-en-1-yl)-3-(1-methyl-
yl)-8,8,12, 123(2-@w@;mtﬁbﬁlyr)éh,é,h;iiseté&b.inewl-@,1D1d40x1ab%c|51@pt.mqaﬁalfted&;aﬂedi one;

(1s, 3§F| %ég%o Us, 12S,

16R) -7 xy 10- (prop-2-en-1-yl)-3-(quinolin-7-
yl )-8, 8, 12 16-tetramet hyl -4, 17-di oxabi cycl o [ 14. 1. 0] hept adecane- 5, 9-di one;

(IR 3S (E) (1853s HER7sUtor, 1448, 125, 16R) -7,11- dlhgdroxy 10-(prop-2-en-1-yl)-3-(1-

Oy AR O R b ol AR RARR -4 TP eycl o
[14.1.0] hepildde@ldreptdiegant-BRedione;
20
(1S, 35S, 7S, 10R, 115, 12S, 16R)-7,11-dihydroxy-10-(prop-2-en-1-yl)-3-(2-methyl-
benzoxazol-5-yi)-8,8,12,16-tetramethyl-4,17-dioxabicyclo [14.1.0] heptadecane-5,9-
dione;

25 (1S, 3S (E), 7S, 10R, 115, 12S, 16R)-7,11-dihydroxy-10-(prop-2-en-1-yl)-3-(1-chloro-
2-(2-methylthiazol-4-yl)ethenyl)-8,8,12,16-tetramethyi-4,17-dioxabicyclo [14.1.0]
heptadecane-5,9-dione;

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

(1S, 3S, 7S, 10R, 115, 12S, 16R)-7,11-dihydroxy-10-(prop-2-en-1-yl}-3-(2-methyl-
benzothiazol-5-yl)-8,8,12,16-tetramethyl-4,17-dioxabicyclo [14.1.0] heptadecane-5,9-
35 dione;

(1S, 3S, 7S, 10R, 115, 125, 16R)-7,11-dihydroxy-10-(prop-2-en-1-yl)-3-(quinolin-7-
yl)-8,8,12,16-tetramethyl-4,17-dioxabicyclo [14.1.0] heptadecane-5,9-dione;



(4S, 7R, 8S, 9S, 13E/ Z

16S) - 4, 8- di hydr oxy-16- ( 2- net hyl - benzot hi azol - 5-yl ) - 1| - oxa-

5,5, 9, 13-wetwanstday! - 7- (prop-2-yn-1 -yl ) -cycl ohexadec- 13premapr2p08/tiene; 10
(1S, 3S, 7S, 10R, US, 12S, 52

16R)- 7, | | - di hydr oxy-10- (prop-2-yn-|-yl)-3-(2-nmet hyl benzot hi azol -

S8 8 LRkt AR A oy (8L 23N NERLR - Lo-fordo e IR ARG -

16S) - 4, 8- di hylth8aBc}2,16-t¢tpmetby i1 7-djoxpbirydx Bl451.8] Beptaddecane-5,9-dione;

tetramet hyl - 7- (prop-2-en-1-yl)-cycl ohexadec-13-ene-2, 6-di one. 15. The
conposition C [ t ny one_o recedi.ng cl ai 8-15, wherejn the

Epot hi I one i G P8EBgs. Jak e, 1o Tos3 Eirdleydhasy Roprpad by T Eoliaiatgr - 20
benzot hiSazol 2-42yhgthlithigzpk6yH)2thenyl)-8)4, ) 2,86 BetidmaiBy ik 41 7-alivxd bigy clal [ 1471.0]

di oxabi cycl ofdfadecRNERLAGRECANE- 5, 9-di one. 16. The conposition according to
any one of preceding clains 8-15, wherein the cyclodextrin is selected from

the group consisting of a-cyclodextrin, b-cyclodextrin, g-cyclodextrin and
derivatives (4se7Rp8S, &5 117/z, The)-6BAgIOEIrbXyo D6-A2-Caathlylrignt@hiak@i syl -8 -oxaher ei n

the cycl odext kid 4. - od HLn, or_.a. i Lve-t hereof 8. The

conposi tion %gégF%gﬁ%nﬁ%ﬁ%ﬁgﬁﬁ§%?QQh£V@fﬁaﬁhéggeﬁﬁgéﬁgﬁﬁ?ﬁmpé an al kyl et her
b-cycl dfextrin. 30 19. The conposition according to claim 18, wherein the
cycl og_ext ri n(1a|, b_Sﬂ?Spg(l}O&l, kl@,al_tzsd1?\@)»2,)1@{@%)(6)(%I’D—_(;ﬂ'G%—ZTyf'tﬁl-CyD@@irﬁd'tw-
according to I t dext r. S 2+ XyRropyl - .
b-cyclodextr?%?g@g%%{s¥ﬁ2£%g%gggfﬁ?%§&'gggpdiﬁébkéd%ﬁyh%%i%8¥%8(%¥ﬁ§ﬁ§ to
17, wherein dipee;ayd/Podextrin is a sul foal kyl ated cycl odextrin. 22. The
conposition according to claim2l1l, wherein the sulfoal kyl ated cycl odextrin

Is 5 Sl’ilsf Obu{4¥'.l, 7&} gge,rQ_S, lﬁgl)é(,: llgggé,%[éiﬁyd?*cr)xys-Pé-f(c?tﬁrﬁo(?igy}-ysxlhg)!a:5,@:9?&:-' odextrin.

tetramethyl-7-(prop-2-en-1-yl)-cyclohexadec-13-ene-2,6-dione.

15. The composition according to any one of preceding claims 8-15, wherein the
Epothilone is (1S, 3S, 7S,10R, 115, 12S, 16R)-7,11-dihydroxy-3-(2-methyl-
20 benzothiazol-5-yl)-10-(prop-2-en-1-yl)-8,8,12,16-tetramethyl-4,17-
dioxabicyclo[14,1,0]heptadecane-5,9-dione.

16. The composition according to any one of preceding claims 8-15, wherein the
cyclodextrin is selected from the group consisting of a-cyclodextrin, g-cyclodextrin,

y-cyclodextrin and derivatives thereof.

25 17. The composition according to claim 16, wherein the cyclodextrin is B-cyclodextrin
or a derivative thereof.

18. The composition according to claim 17 wherein the cyclodextrin is an alkylether
B-cyclodextrin.
30
19. The composition according to claim 18, wherein the cyclodextrin a hydroxyalkylated
-B-cyclodextrin.
20. The composition according to claim 19, wherein the cyclodextrin is 2-

hydroxypropyl-B-cyclodextrin.
35



23. The conposition according to claim9, further conprising a tonicityfier
selected frommannitol, sorbitol and xylitol. 24. The conposition according
to any ornwoabosulésesms 9 and 23, further conprising a pH POTEPgMsALN2

sel ected from 2- Am no- 2- hydr oxynet hyl 54, 3-propandiol, the acid form or
salts of citric acid, acetic acid, histidine, malic acid phosphoric acid,

artari ¢ a6l 0, SuCElRpGAFbdurESo HERG oLl ABERl £r LRI l)cleslitiar | ©

acid and ycylg yClI ion accordlﬁg o cl erein
the pH regulatd?ﬂm§a@¥mmﬁﬁud2d®¢$1hydroxynethyl-I 3-propandiol. 26. The
conposition according to any of the preceding clains 8- 25, wherein the
conposition is in the fornlof a Iyophilisate 20 27. The conposition
according Lo a rein. the c sition resu

rom the 22 corteRPipPuish PRy Sz MR MR e skt or i ng
to clairh 27, wselfelulyltatieercdomysissliextiriorer Bulfapheny! ethapficyeadextripl vent sel ect ed
from aqueous sol utions conprising 75-100% of water by volune, 25 preferably
85@610096by vol une, nore preferably 90- 100% by vol unme, nost preferably

95- 100% by,3vol Ur‘?ﬁ%tclo@oslforforw a o%.ﬁ%&t@r@%ﬁnﬁ%ﬁ?ﬁ%%é Dt AN

Epothllone derlva ned ereln R1, R2,
R3,R4, n, r, fromy mappitol, serbitgbgnd wylitolRg, G RO, X, R10, 30 R11, A RI2 are
as defi ned |n claim9. 30. The conposition according to claim 29, wherein

t he cycl od&xt r imheicempesiyyal adteding to aply oae declaiviatd wed 23)gurbdr. codtpriSihg a g

CONposi {g on accf%n.%t'a?sél cb1§& f%ngg ‘Bhf-hf&rﬂxyﬁn&ﬁ%c ygeﬁélgf(énﬁuoh Sthé‘ché‘lf&H orft her

b- cyclodextrin, prefera r OX
sul f oal kyl et héﬁ"%?fcq"iﬁ@@ﬂdr P?ﬁt'céﬂ'd 'FH '&%r%'@aﬂdoﬁh%éb?ﬁ“cﬁ% targerig agldn 31,

wher ei n t he sulsuedhikytieyaESdEPES] imidazokDlastid dadHigthat bad andglgy\adigsext rin
and the Epothilone is (1S, 3S,7S, 10R US, 12S,

16R) - 7, 11- di hydr oxy- 3- ( 2- net hyl - benzot hi azol - 5-yl )-10-(prop-2-en-1-yl)-8,8,
12, 16-t et rasret hykcorhpdsitich socahiireyelctfirk 24| whgleepihapeicegaater & ZHamne-233. The
conposi iy GRJRAXGARMYVRY, Lt Sropdiidn 32, wherein the hydroxyal kyl cycl odextrin is

26. The composition according to any of the preceding claims 8-25, wherein the
composition is in the form of a lyophilisate.

20 27. The composition according to any one of claims 8 to 25, wherein the composition
results from the re-constitution of the lyophilisate.

28. The composition according to claim 27, wherein the composition further comprises
a solvent selected from aqueous solutions comprising 75-100% of water by volume,

25 preferably 85%-100% by volume, more preferably 90-100% by volume, most preferably
95-100% by volume.

29. A composition comprising a cyclodextrin and an Epothilone derivative of formula I
as defined in claim 9 and wherein R',R?, R3,R*,n, r, p, R*®, R*, R%, RS, R, R}, G, R?, X, R??,
30 R'Y, A, R* are as defined in claim 9.

30. The composition according to claim 29, wherein the cyclodextrin is p-cyclodextrin
or a derivative thereof.

35 31. The composition according to claim 30, wherein pB-cyclodextrin is an alkyl ether p-
cyclodextrin, preferably a hydroxy-propyl-g-cyclodextrin and/or a sulfoalkyl ether
cyclodextrin.

32. The composition according to claim 31, wherein the sulfoalkylcyclodextrin is
40 sulfobutylether-p-cyclodextrin and the Epothilone is (15,3S,7S,10R, 115, 12S, 16R)-7,11-



5 hydroxypropyl ether- b-cyclodextrin and the Epothilone is (1S, 3S,7S, 10R
us, 12S, 16R)-

7,11 - di hywsloesys/@eqs8- met hyl - benzot hi azol - 5-yl ) - 10- ( pr op- Pcerephooglol3982 8, 12, 16
- tetramet hyl -4, 17-di oxabi cycl o[ 14, | , §4 hept adecane- 5, 9-di one. 34. A net hod
for treating cancer in a patient conprising admnistering said patient a 10

ther apeut igﬁng?%%yﬁ;gﬁﬁ{ewﬁ-bQﬁzo?mgzo‘P-%-Ji’PE%g@g}%ﬁ&‘@gi—ﬁﬁsfsofz”}’é-?et,lan!rg%mg the

conpositio ] e inventi o cohpdsi tions are

adm)ni st ere S?X?'?ﬁyrc&]e‘igﬁih%ppﬁdﬁgé?”&hgg‘\f’é?”ea period of Iggout 30 minutes in a
dose ranging from10 ng/m2 to 35 ng/m2. 35. A nethod according to claim
34, wher ei33. t h@hdogmpositidrr nrertibgng/crair? 3RpwRereingthehydrokgal@Bcycladentih ol

accor di 159 hiy@roxygropyl dhervihgicRidBxttiR@nd @seEpdshidAe (1%, 35,78 TorR AL 19 d16R)-
agc_or_dl ng 7t,fd31-é‘i'ﬂ%?ﬁ?y—@f(2%@9h§f§be31‘%6{ﬁ%zol\l‘§1?f)e1'oﬂ(p?&ﬁiﬁfegﬂg%léébﬁﬂﬁgarfe T db
ST S gy L PRS0 TR oS E R RLs RGO 7 UEKs ol oned by

one week 2038 ery. g to dMyone of claims 34 to 36,
wherein the conpositions are adm nistered to the patient every 3 weeks. 25
39. A et 38d adcoetion dorttoeating odrecenin @ patiant c@nprisiBGadmihistesing saidegpatient a
conposiioi ansapewticaljnaffecsiecsfathe tod nidre cqrapouiatof wareldiayl fisig Seweskssifiedd sfwed by
one week RRECHNBEN invERtiom NAHRBR Skt icERboHSMRAFE bhiiRMhidtdrel B§ iftPivah&ls iArugghut i on
For Par enthal paiel drGBbUO GRTELS!S LRSI AE 19 HELE S i

tica urt he

Phar maceu conposition according to clfarm r co I'si ng

Manni tol 42. Pharancteutical conposition according to clains 40 and 41

further céfpri & A8thed drerdiAgfo clam 3¢, wherein the dose s from 16 mg/m? to 29 mg/m”.
15 K

36. A method according to claim 34, wherein the dose is 22 mg/m?.

37. A method according to anyone of claims 34-36, wherein the compositions are
administered to the patient every 3 weeks or weekly for 3 weeks followed by one week
20 recovery. '

38. A method according to anyone of claims 34 to 36, wherein the compositions are
administered to the patient every 3 weeks.

25 39. A method according to anyone of claims 34to 36, wherein the compositions are
administered to the patient weekly for 3 weeks followed by one week recovery.

40. Pharmaceutical composition in the form of a solution for parenteral application
comprising Epothilone and water.
30
41. Pharmaceutical composition according to claim 40 further comprising Mannitol
42. Pharamceutical composition according to claims 40 and 41 further comprising
Trometamol.
35
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