WO 2008/019820 PCTIEP2007/007173 -1- Organic Compounds The
invention relates to new crystal forms of epothilones, especially epothilone
B, their usage in the production of pharmaceutical preparations, new
wWoiegeRgbeal preparations comprising these new crystal fosgas@3649907173
the use of these compounds in the treatment of proliferative diseases such
as tumours, or in the production of pharmaceutical formulations which are
suitable for this treatment. Background to the invention: Of the existing
cytotoxic active ingredients for treatingftumours, Taxol(r) (Paclitaxel;
Bristol- Myers Squibb), a microtubuli-stabilising agent, plays an important
role and has remarkable commercial success. However, Taxol has a
antages. In particular, its very poor solubility in water is a
problem. It therefore became necessary to administer Taxol(r) ina
formul tron remo Iated cas r 0| .
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Wh@egﬂwmmtms, teeatment. Med. 48, 353-374 (1997)) and despite the
commercial success of Taxol(r), these compounds still do not appear to

represent a really great breakthrough in the chemotherapy of cancer.
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inter alia). In addition, the efficac | can be impaired and even
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Germany). Cremophor EL® has severe side effects; for example it causes allergies which in

Or,

at least one case have led even to the death of a patient.

Although the Taxan class of microtubuli-stabilising anti-cancer agents has been commended
as "perhaps the most important addition to the pharmaceutical armoury against cancer in the
last decade" (see Rowinsky E.K., Ann. rev. Med. 48, 353-374 (1997)), and despite the
commercial success of Taxol®, these compounds still do not appear to represent a really
great breakthrough in the chemotherapy of cancer. Treatment with Taxol® is linked with a
series of significant side effects, and a few primary classes of compact tumours, namely
colon and prostate tumours, respond to this compound only to a small extent (see Rowinsky
E.K., inter alia). In addition, the efficacy of Taxol can be impaired and even completely
neutralised by acquired resistance mechanisms, especially those based on the
overexpression of phosphoproteins, which act as efflux pumps for active ingredients, such
as "Multidrug Resistance” due to overexpression of the multidrug transport glycoprotein
"P-glycoprotein".

Epothilones A and B represent a new class of microtubuli-stabilising cytotoxic active
ingredients (see Gerth, K. et al., J. Antibiot. 49, 560-3 (1966)) of the formulae:



as "Multidrug Resistance" due to overexpression of the multidrug transport
glycoprotein "P-glycoprotein”. Epothilones A and B represent a new class
of microtubuli-stabilising cytotoxic active ingredients (see Gerth, K. et al.,
WOALsAO, 560-3 (1966)) of the formulae: WO 2008/01982€1/EP2007/007173
PCT/EP2007/007173 -2-Rte'0S HO />-N O 00 OH wherein R signifies
hydrogen (epothilone A) or methyl (epothilone B). These compounds have
the following advantages over Taxol(r): a) They have better water-solubility
and are thus more easily accessible fof formulations. b) It has been
reported that, in cell culture experiments, they are also active against the
proliferation of cells, w/hichoowing to the activity of the P-glycoprotein efflux
"nfuljfug resistant”, show resistance to treatment with
inclugding TaRol(r) (see Bolag, D. M., et al.,
"EpothiloHeg, a new class a&f micigtubu -stabi izing agents with a Taxol-like
mechanism o act'l’dn\", Cancenges&arch 55, 2325-33 (1995)). And c) it
could be showa that.th re still very effective in vitro against a
Taxol(r)-resistant ovatian ¢arcinoma cell line with modified p-tubulin (see
Kowalski, R. J., &t al. ok Bi8l. Chem. 272(4), 2534-2541 (1997)).
Pharmaceutical application of the epothilones, for example for tumour
whergin R sianifies Bdigren{epsthiirne 49 metindrrotiRP8eribed for Taxol,
see for example US 5.641.803;

These compounds have the following advantages over Taxol®:

a) They have better water-solubility and are thus more easily accessible for formulations.

b) It has been reported that, in cell culture experiments, they are also active against the
proliferation of cells, which, owing to the activity of the P-glycoprotein efflux pump making
them "multidrug resistant", show resistance to treatment with other chemotherapy agents
including Taxol® (see Bolag, D. M., et al., “Epothilones, a new class of microtubuli-stabilizing
agents with a Taxol-like mechanism of action”, Cancer Research 55, 2325-33 (1995)). And

¢) it could be shown that they are still very effective in vitro against a Taxol®-resistant ovarian
carcinoma cell line with modified B-tubulin (see Kowalski, R. J., et al., J. Biol. Chem. 272(4),
2534-2541 (1997)).

Pharmaceutical application of the epothilones, for example for tumour treatment, is possible
in an analogous manner to that described for Taxol, see for example US 5.641.803;
US 5.496.804; US 5.565.478).

Epothilones may be produced as described in patent application WO 93/10121, US
6,194,181, WO 98/25929, WO 98/08849, WO 99/43653, WO 98/22461 and WO 00/31247 in
each case in particular in the compound claims and the final products of the working
examples, the subject-matter of the final products, the pharmaceutical preparations and the
claims is hereby incorporated into the present application by reference to this publications.
Epothilone derivatives of formula |, especially epothilone B, can be administered as part of
pharmaceutical compositions which are disclosed in WO 99/39694.



US 5.496.804; US 5.565.478). Epothilones may be produced as described

in patent application WO 93/10121, US 6,194,181, WO 98/25929, WO
98/08849, WO 99/43653, WO 98/22461 and WO 00/31247 in each case in
wortwslaroga¢he compound claims and the final products of thecweRdeu/007173
examples, the subject-matter of the final products, the pharmaceutical
preparations and the claims is hereby incorporated into the present
application by reference to this publications. Epothilone derivatives of
formula I, especially epothilone B, can be administered as part of
pharmaceutical compositions which are disclosed in WO 99/39694. WO
20081019820 PCT/EP2007/007173 -3- Detailed description of the

De{g\mmﬁqtgﬂ%ﬁﬁmmgﬁgdnvention relates to new crystal forms of

epothilone B. The general terms used hereinabove and hereinbelow
preferably have the meanings given hereinbelow: Where reference is

In onedepleet thraiverdiomce atee tbeavetystibfarme of e pivtbdenarB. incorporated
insofar as is necessary. The prefix "lower" always indicates that the

correspondingly named radical contains preferably up to a maximum of 7
The- arpsrRHIRIMS USEAARIEINAPAS B9 bsieiphelpwREciarablishays bR Seeapings given
hereimbedswehed. Lower alkyl may be for example unbranched or branched

once or more, and is e.g. methyl, ethyl, propyl such as isopropyl or

n-propyl, butyl such as isobutyl, sec.-butyl, tert.-butyl or n-butyl, or also
Wheenhtglesapeeds BafR bersipahrye asbmsionbe g frramsnd rRTEA
incevpdrateB inuofaiae rthecepathilones, for example epothilones C and D

named in International Application WO 97/19086 and WO 98/22461,

epothilones E and F named in WO 98/22461, and further epothilones
The)Brafalsearoriv st iadisaledifiphi sersaRrIHe gl Ragred FieBbermHalRe of

prefB@byepti®a maximum of 7 carbon atoms, in particular up to 4 carbon atoms, and is
branched or unbranched. Lower alkyl may be for example unbranched or branched once or
more, and is e.g. methyl, ethyl, propyl such as isopropyl or n-propyl, butyl such as isobutyl,
sec.-butyl, tert.-butyl or n-butyl, or also pentyl such as amyl or n-pentyl.

Epothilones are primarily epothilone A and/or B, but also other epothilones, for example
epothilones C and D named in International Application WO 97/19086 and WO 98/22461,
epothilones E and F named in WO 98/22461, and further epothilones obtainable from

corresponding microorganisms.

Preferred embodiment of the invention

The invention relates to new crystal forms of epothilone B, especially a crystal form of
epothilone B described as modification C.

The crystal forms can be distinguished in particular by their X-ray diagrams. X-ray diagrams
taken with a diffractometer and using Cu-Ka,-radiation are preferably used to characterize
solids of organic compounds. X-ray diffraction diagrams are used particularly successfully to
determine the crystal modification of a substance. To characterize the existing crystal
modification C of epothilone B, the measurements are made at an angle range (26) of 2°and

35° with samples of substance that are kept at room temperature.



The invention relates to new crystal forms of epothilone B, especially a
crystal form of epothilone B described as modification C. The crystal forms
can be distinguished in particular by their X-ray diagrams. X-ray diagrams
vakeansxtbsagdiffractometer and using Cu-Kal-radiation are preteraiphoszad17:
to characterize solids of organic compounds. X-ray diffraction diagrams
are used particularly successfully to determine the crystal modification of a
substance. To characterize the existing crystal modification C of epothilone
B, the measurements are made at an-@ngle range (20) of 20 and 35 with
samples of substance that are kept at room temperature. WO 2008/019820
PCT/EP20071007173 -4- Single crystal structure of Modification C
- Modification .C is characterized orthorhombic space group P212121.
S'"Fh%ﬁg{??}:ée?s&lurér%re eorils gtd !ZLfe&@ %n;‘?e: Structural data of Modification C
Modifigstion £eif Rbarastepzehly apcagheomanhic SrERe M mER)212:0132 (@tivec
pardivetdrd (R (foo Kgtaréoell volume (A3) 3359.4(7) Z 4 Density (g/cm3) 1.206

Solvent EP0906: 1. 1 The X-ray diffraction diagram thus determined
Str{f"é“’éélid%ﬁr?fﬁﬂ%‘d'%ﬁ?é‘r?é\t%s of the most important lines) from crystal

Crystetiifezhtiom Sqpnoplifacatata C) of epothilone B is characterized by the
following table.

A (A) 10.3302(2)
b(A) 12.0132(14)
c(A) 27.070(4)
Beta (°) -

Cell volume (A3) 3359.4(7)

z 4

Density (g/cm3) 1.206
Solvent EPO906: 1:1

The X-ray diffraction diagram thus determined (reflection lines and intensities of the most
important lines) from crystal modification C (modification C) of epothilone B is characterized

by the following table.

20 Intensity
6.5 medium
11.8 medium
13.1 medium
17.5 strong
18.3 strong
19.6 medium
216 medium




29 Intensity 6.5 medium 11.8 medium 13.1 medium 17.5 strong 18.3
strong 19.6 medium 21.6 medium WO 2008/019820 PCT/EP2007/007173
-5 The new crystal form is especially stable, and they are therefore suitable

W0 agigyRogagredients for solid forms of administration, for stopigtgEpetido7173
form or as intermediates (with particularly good storability) in the

preparation of solid or liquid forms of administration. The invention also
relates to the use of the new crystal form, referred to hereinafter as active
ingredient) in the production of pharméceutical preparations, new
pharmaceutical preparations which contain these new crystal forms, and/or
Theine w seystatierse is@speniaiysiable) andtieyant tigetiiie atiabldiss astes
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compositions which comprise or contain the active ingredient are =~
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longer contain the crystal form as such, this is always understood to mean
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~ (for example infusion solutions obtained using crystal form C of epothilone
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phasmagelical Brengiadeasorraempesitigapwhich comprise or contain the active ingredient
are mentioned, in the case of liquid compositions or compositions which no longer contain
the crystal form as such, this is always understood to mean also the pharmaceutical
preparations obtainable using the crystal forms (for example infusion solutions obtained
using crystal form C of epothilone B), even if they no longer contain the respective crystal

form (for example because they exist in solution).

The invention also relates especially to the use of a new crystal form of epothilone B, in the
production of pharmaceutical preparations, characterised by mixing a new crystal form of

epothilone B with one or more carriers.

The invention also relates to a method of treating warm-blooded animals suffering from a
proliferative disease, characterised by administering a dose of epothilone B which is effective
for treating said disease in one or the new crystal forms to a warm-blooded animal requiring
such treatment, also including in particular the treatment with those preparations that are

produced using one of the new crystal forms.

To produce the pharmaceutical preparations, the active ingredient may be used for example
in such a way that the pharmaceutical preparations contain an effective amount of the active
ingredient together or in a mixture with a significant amount of one or more organic or
inorganic, liquid or solid, pharmaceutically acceptable carriers.

The invention also relates to a pharmaceutical composition which is suitable for
administration to a warm-blooded animal, especially humans, in the treatment of a
proliferative disease, such as a tumour, the composition containing an amount of active



The invention also relates to a method of treating warm-blooded animals

suffering from a proliferative disease, characterised by administering a

dose of epothilone B which is effective for treating said disease in one or

W& 20630 prymtal forms to a warm-blooded animal requiring susdisaais@at173

also including in particular the treatment with those preparations that are

produced using one of the new crystal forms. To produce the

pharmaceutical preparations, the active ingredient may be used for

example in such a way that the pharnfaceutical preparations contain an

effective amount of the active ingredient together or in a mixture with a
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invention may be present for example in unit dose forms, such as in the form of ampoules,
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vials, suppositories, dragées, tablets or capsules.

The pharmaceutical compositions according to the present invention are produced by known
processes, for example by conventional dissolving, lyophilizing, mixing, granulating or

manufacturing processes.

Solutions of the active ingredient, also suspensions, and in particular aqueous solutions or
suspensions, are preferably employed, whereby it is also possible, for example in the case of
lyophilised compositions which contain the active ingredient on its own or together with a
pharmaceutically acceptable carrier, for example mannitol, for the solutions or suspensions
to be prepared prior to administration. The pharmaceutical compositions may be sterilised
and/or may contain excipients, for example preservatives, stabilisers, moisture-retaining
agents and/or emulsion-forming agents, dissolving aids, salts for regulating osmotic
pressure and/or buffers, and they are produced by known processes, for example by
conventional dissolving or lyophilising processes. The solutions or suspensions mentioned
may comprise viscosity-increasing substances, such as sodium carboxymethylcellulose,
carboxymethylcellulose, dextran, polyvinylpyrrolidone or gelatin.



invention may be present for example in unit dose forms, such as in the
form of ampoules, vials, suppositories, dragees, tablets or capsules. The
pharmaceutical compositions according to the present invention are

wipohesRdoBpknown processes, for example by conventional gigsePyi0®007173
lyophilizing, mixing, granulating or manufacturing processes. Solutions of

the active ingredient, also suspensions, and in particular aqueous solutions
or suspensions, are preferably employed, whereby it is also possible, for
example in the case of lyophilised confpositions which contain the active
ingredient on its own or together with a pharmaceutically acceptable
Suspensionfoineibcoplainssthddil twnipensotuigyetablestizpensinetic tilsier semi-

rﬂﬁ%ﬁﬁgﬁg th‘ig 19 r%déﬂé%%@? i uPéStBH%ﬁb%%%!“@k&&@@?a?ﬁ@@? IR Prticular

sterilise or may contaln excégﬁents example preservalives,

liquigfathsarid ﬁ%&u@mzﬂ?ﬂﬁ@n as saaﬁd;wne?ﬁergladWa@éﬁtx,aud with 8
to 2issepdcigigias te@ts é@l‘b’@gHi@ﬁﬁgf@ﬁ%ﬂfp@fﬁiﬁk@c@Wﬂéb}lﬁ%’&daﬁﬁnstlc

auéq qa%é)c dua%(le% lemr}f)cvgrélgrocesggfﬁes for e@éﬂ ch a?é)éW Su%té)crl]c? behenic
V|ng yop ISINg processe € solutlons or suspen

amﬁw@rrﬁpsrﬁ_s@onvaggmaannmyqhexeamhgomg%c@@dmeﬁch@mmd
br&%f@@&@%ﬁﬂ&@wm lffat@l@&’m&tméc&ihﬂ@ﬁ%f%ﬁﬁﬁﬁams for example vitamin

I I 2008/019820.P TIEP2007/0
B A e A s e ToR e BREnegl e faty
acndlhmrspmwmes@@nexmlummaeecamman}sfenmfeatmupummydroxy
alcDiiERIP SEAMPRIGSRRIN &aU}QH'ﬁ&dpgnt!#%lﬁ%ﬁXIaﬁﬁe% giée Wﬁ'é't‘ﬁ*ér%?”éﬁ%ﬁr%‘l?

the acid componentalor;{gr;[nc ained acid with 8 to especially 12 to

propangl, Aitenat R REMANSk ?Péﬁ&ﬁ‘ﬁ&ta‘éraﬁrfalﬁ&ﬁﬁ?&éi‘&’ gz apd gygerol. The
follpwimgn deayipeacitifaityl atitcesteds may darroentichesida particidhrapsiopyti roaistdte,
.soBFﬂbgﬂb%lrﬁﬁé@eo“%FﬁmﬁQ@W mor | AEGRRbAKOIRE, @!Eﬁﬁ‘ei%%k‘b Paris),

elaidic acid, erucic acid, brassi nolelc acid, if desired with

W IR g SRS ABH e R0 SIS TRVIES & C3pEy SRS o 810 12 carbon
atol) 5 titite AG LG Ayl duttinl partizulBn eegjetabidicilsmugioas ndibdrikesd ditaimond

oil, olive oil, castor oil, sesame oil, soybean oil and in particular peanut oil.

The injection or infusion preparations are produced according to customary methods under
sterile conditions; the same applies also to the filling of the compositions into ampoules or
vials and sealed containers.

Preference is given to an infusion solution which contains the active ingredient and a
pharmaceutically acceptable organic solvent.

The pharmaceutically acceptable organic solvents which may be used in a formulation
according to the invention can be selected from all such solvents which are familiar to a
person skilled in the art. The solvent is preferably selected from an alcohol, e.g. absolute
ethanol, ethanol/water mixtures, preferably 70 % ethanol, polyethylene glycol 300,
polyethylene glycol 400, polypropylene glycol and N-methylpyrrolidone, especially
polypropylene glycol or 70 % ethanol.

Particular preference is given to a formulation in pure polyethylene glycol, which is diluted
prior to infusion in an appropriate solution, such as physiological saline.



acid esters preferably has a maximum of 6 carbon atoms and is a mono- or
polyhydroxy alcohol, for example a mono-, di- or tri-hydroxy alcohol, for
example methanol, ethanol, propanol, butanol or pentanol, or an isomer

wietesdomsbespecially glycol and glycerol. The following exapqaieymbfaiiy1 73
acid esters may be mentioned in particular: propyl myristate, isopropyl

palmitate, "Labrafil M 2375" (polyoxyethylene glycerol trioleate, Gattefosse,

Paris), "Miglyol 812" (triglyceride of saturated fatty acids having a chain

length of 8 to 12 carbon atoms, Huls-#G, Germany), but in particular

vegetable oils such as cottonseed oil, almond oil, olive oil, castor oill,
Thesestivaingibdienttie gnesd ra rinl thre fanrtialdtiorpie ancdranirhtoim jefddidn oto 100 mg/ml,
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sterilé conditions; the same applies a so to thé filling of the compositions
into ampoules or vials and sealed containers. Preference is given to an
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acoRpPersessiilletthe tbenurbtibhe solvent is preferably selected from an
alcohol, e.g. absolute ethanol, ethanol/water mixtures, preferably 70 %

ethanol, polyethylene glycol 300, polyethylene glycol 400, polypropylene
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glycol, which is diluted prior to infusion in an appropriate solution, such as
physiological saline. WO 2008/019820 PCT/EP2007/007173 -8 The active
It isipgetatabla forphedofusianisoltdion techiave theaseoecenbagicallnihe Gemensuotic

pregsgéenbs BERIETRRIY. itomsEquéhily iﬂéam/mb Riefiom Sotdnts Bei8dtonic agent
Formulatio oft |st e ar?1 easmy stored as w?% e? Poule's Th?hv ials
whlgph Eﬁlg ren r|ng the osmiotic pressure of the infusion solution the same or

basically the same as the osmotic pressure of body fluids.

The isotonic agent can be selected from all agents that are familiar to a person skilled in the
art, for example mannitol, dextrose, glucose and sodium chloride. The isotonic agent is
preferably glucose or sodium chloride. The isotonic agents may be used in quantities which
impart the same or basically the same osmotic pressure to the infusion solution as body
fluids. The exact quantities required can be determined by routine experiments and depend
on the composition of the infusion solution and the type of isotonic agent.

The concentration of isotonizing agent in the aqueous medium depends on the type of each
agent used. If glucose is used, it is preferably used in a concentration of 1 to 5% wiv,
preferably 5% w/v. If the isotonizing agent is sodium chloride, it is preferably used in
quantities of up to 1%, preferably ca. 0.9% wiv.

The infusion solution can be diluted with the aqueous medium. The amount of aqueous
medium used is chosen according to the desired concentration of active ingredient in the
infusion solution. The infusion solution is preferably produced by mixing a vial or an ampoule
containing the infusion concentrate (see above) with an aqueous medium, so that a volume
of between 200 ml and 1000 ml is attained with the aqueous medium. Infusion solutions may



typically made of glass, e.g. boron silicate. The vials or ampoules may be
appropriate for any volume which is known from the prior art. They are
preferably of sufficient size to be able to accept 0.5 to 5 ml of the
viasuekiogoPrior to administration, the formulations have to pexiiutedrion7173
an aqueous medium suitable for intravenous administration before the
active ingredient can be administered to patients. It is preferable for the
infusion solution to have the same or basically the same osmotic pressure
as body fluids. Consequently, the agudous medium contains an isotonic
agent which has the effect of rendering the osmotic pressure of the
coniiafn sithe rsad diiivest tteat are e armbifysicalintfersaiatioas foeiismeticusragisisietration.
The%fe%%@}( Jé’édﬁsJ mgl&%t%g Jb%ggmscan be selected from all agents that are
miliar to a person skilled in the art, for example mannitol, dextrose,
glucose and sodium chloride. The isotonic agent is preferably glucose or
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congentrate (see above) with an aqueous medium, so that a volume of
or RATHSISN X688l and 1000 ml is attained with the aqueous medium. Infusion
solutions may WO 2008/019820 PCT/EP2007/007173 -9

Containers for the infusion solutions may be selected from conventional containers that are

non-reactive with the infusion solution. Among those suitable are glass containers, especially

of boron silicate, but plastic containers such as plastic infusion bags, are preferred.

Plastic containers may also be made of thermoplastic polymers. The plastic materials may
also contain additives, e.g. softeners, fillers, antioxidants, antistatic agents or other

customary additives.

Suitable plastics for the present invention should be resistant to elevated temperatures used
for sterilisation. Preferred plastic infusion bags are the PVC materials which are known to the
person skilled in the art.

A large range of container sizes may be considered. When selecting the size of the
container, the factors to be taken into consideration are especially the solubility of
epothilones in an aqueous medium, easy handling, and if appropriate, storage of the
container. It is preferable to use containers which hold between ca. 200 and 1000 ml of
infusion solution.



contain other additives that are normally used in formulations for
intravenous administration. These additives also include antioxidants.
Antioxidants may be used to protect the active ingredient from degradation

WP ovigeisyie Antioxidants may be selected from those whichpareresnitianiors
the person skilled in the art and which are suitable for intravenous

formulations. The amount of antioxidant can be determined by routine
experiments. As an alternative to adding an antioxidant, or additionally
thereto, the antioxidant effect can be-d0hieved by restricting the oxygen
(air) contact with the infusion solution. This can be achieved in a simple
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plastic containers such as plastic infusion bags, are preferred. Plastic
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are known to the person skilled in the art. A large range of container sizes
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be taken into consideration are especially the solubility of epothilones in an
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container, It is preférable t0 use containers which hold between ca. 200
Sac&ﬁ%f‘i%@‘ﬁﬂ%‘f"iHfﬁ%@oﬁﬂlﬁ'ﬁ?e preparations, and/or calcium phosphates, for

example tricalcium phosphate or calcium hydrogen phosphate, and binders, such as
starches, for example maize, wheat, rice or potato starch, gelatin, tragacanth, methyl
cellulose, hydroxypropyl methyl cellulose, sodium carboxymethylcellulose, and/or polyvinyl
pyrrolidone, and/or, if desired, disintegrators, such as the above-mentioned starches,
crosslinked vinylpyrrolidones, agar, alginic acid or a salt thereof, such as sodium alginate.
Adjuvants are in particular flow-improving agents and lubricants, e.g. silicates, talcum,
stearic acid or salts thereof, such as magnesium or calcium stearate and/or polyethylene
glycol. Dragée cores are provided, if desired, with appropriate gastric-juice-resistant
coatings, using inter alia concentrated sugar solutions, gum arabic, talcum, polyvinyl
pyrrolidone, polyethylene glycol and/or titanium dioxide, or coating solutions in suitable
organic solvents, or in order to produce gastric-juice-resistant coatings, solutions of
appropriate cellulose preparations, such as ethyl cellulose phthalate or hydroxypropyl methyl
cellulose phthalate. Capsules are dry capsules consisting of gelatin or pectin, and if required,
a softener such as glycerol or sorbitol. The dry capsules may contain the active ingredient in
the form of granules, for example with fillers, such as lactose, binders, such as starches,
and/or lubricants, such as talc or magnesium stearate, and where appropriate stabilizers. In
soft capsules, the active ingredient may be present in dissolved or preferably suspended
form, whereby 6in adjuvants such as fat oils, paraffin oil or liquid propylene glycols are
added; stabilizers and/or antibacterial additives may also be added. Dyes or pigments can



WO 20081019820 PCT/EP20071007173 -10 Owing to their good
formulating properties, the new crystal forms of epothilone B according to
the invention are especially suitable for the simple and reproducible
wmehestiossaf the said infusion solutions. However, the new egsEPIcITH7173
are especially suitable for the production of pharmaceutical formulations
which contain the active ingredient in solid form, for example oral
formulations. Pharmaceutical formulations for oral application may be
obtained by combining the active ingf&dient with solid carriers, if desired
by granulating the resultant mixture, and further processing the mixture, if
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dos%%ﬂiygdministered once, twice or several times with sufficiently long intervals between
the individual administrations for recovery to take place, is preferred over a more frequent
treatment with lower doses, since hospitalisation is less frequent and for a shorter period and
an improved anti-tumour effect can be expected. The dosage of epothilone B for humans is
preferably between 0.1 and 50 mg/m?, preferably between 0.2 and 10 mg/m?,

The following Examples serve to illustrate the invention without limiting its scope.

Caution: When handling epothilones, appropriate protective measures must be taken, where

necessary, in view of their high toxicity.

Example- 1: Crystal modification C of Epothilone B

20 mg of epothilone B are dissloved in an excess, 5 ml, of isopropyl acetate. By slow
evaporation at room conditions (25°C) needle like single crystals are obtained after 2 days.
The product is filtered and dried. The crystal modification C of epothilone B is obtained.

Example 2: Infusion concentrate




cellulose phthalate. Capsules are dry capsules consisting of gelatin or
pectin, and if required, a softener such as glycerol or sorbitol. The dry
capsules may contain the active ingredient in the form of granules, for
woanglevsih fillers, such as lactose, binders, such as starchee/gpghenoo7173
lubricants, such as talc or magnesium stearate, and where appropriate
stabilizers. In soft capsules, the active ingredient may be present in
dissolved or preferably suspended form, whereby oily adjuvants such as
fat oils, paraffin oil or liquid propylene Hycols are added; stabilizers and/or
antibacterial additives may also be added. Dyes or pigments can WO
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dosages of active ingredient. The usage in the treatment of a proliferative

disease with one of the crystal forms B and in particular A preferably takes
place whereby the crystal form (preferably as for the usage in the
preparation of an infusion solution, as described above) is administered to
a warm- blooded animal, especially a human, in a dose which can be
determined at between 20 and 133%, preferably between 25 and 100%, of
the Maximum Tolerated Dose (MTD) by standard methods, for example
using a modified Fibronacci series, in which the increases in dosages for
successive amounts are 100%, 67%, 50% and 40% followed by 33% for all
subsequent doses; and, if necessary, one or more further doses
administered in the dosage range given above for the first dose, each dose
after a period of time which allows sufficient recovery of the individual
being treated after the preceding administration, in particular one week or
more after the first administration, preferably 2 to 10 weeks, especially 3 to
6 weeks after each preceding administration. In general, this treatment
scheme, in which a high dosage is administered once, twice or several
times with sufficiently long intervals between the individual administrations
for recovery to take place, is preferred over a more frequent treatment with
lower doses, since hospitalisation is less frequent and for a shorter period
and



an improved anti-tumour effect can be expected. The dosage of epothilone
B for humans is preferably between 0.1 and 50 mg/ms, preferably between
0.2 and 10 mg/ms. The following Examples serve to illustrate the invention
wiohesd/disetiang its scope. Caution: When handling epothilonescappnoprisde 73
protective measures must be taken, where necessary, in view of their high
toxicity. Example 1: Crystal modification C of Epothilone B 20 mg of
epothilone B are dissloved in an excess, 5 ml, of isopropyl acetate. By slow
evaporation at room conditions (25C) fidedle like single crystals are
obtained after 2 days. The product is filtered and dried. The crystal
Whaadeliélambiedhi§> of epothilone B is obtained. Example 2: Infusion
concentrate WO 20081019820 PCTIEP20071007173 12 By dissolving in
olyethylene glycol PEG 300, crystal modification C of epothilone B, is
1. 'gmﬁ}ebfefm afsrbiRRM B ARy tehsdeierantedradiSsalinsrs, whighisrb@rrcterised
by WielX-((ABRHDR LRanr e pr&dtiRed THARY fofm ofl g tablleat is claimed is: 1. A
crystal form of epothilone B having the reference modification C, which is
characterised by the X-ray diffraction diagram reproduced in the form of a
table. 20 Intensjty 17.5 sti2thg 18.3 strong 2. Antggsitall form of epothilone B
having the reference modification C, which is characterised by the X-ray
diffraction diagram reprodchd in the form of &8Mle. 20 Inten ity 6.5
medium

18.3 strong

2. A crystal form of epothilone B having the reference modification C, which is characterised
by the X-ray diffraction diagram reproduced in the form of a table.

20 Intensity
6.5 medium
11.8 medium
13.1 medium
17.5 strong
18.3 strong
19.6 medium
216 medium

3. A crystal form of epothilone B having the reference modification C, which is characterised
by the Structural data when crystallized from isopropylacetate

A A 10.3302(2)
b(A) 12.0132(14)
c A 27.070(4)
Beta (%) -

Cell volume (A3) 3359.4(7)




11.8 medium 13.1 medium 17.5 strong 18.3 strong 19.6 medium 21.6
medium 3. A crystal form of epothilone B having the reference modification
C, which is characterised by the Structural data when crystallized from
wasppsapysacetate A (A) 10.3302(2) b(A) 12.0132(14) c (A) pTOELIeN)/Betas
() Cell volume (A3) 3359.4(7) WO 2008/019820 PCT/EP2007/007173 -14-
Z 4 Density (g/cm3) 1.206 Solvent : EP0906 1: 1 4. A pharmaceutical
composition which is suitable for administration to a warm-blooded animal
for the treatment of a proliferative didéase, which contains a quantity of an
active ingredient according to one of claims 1, 2 or 3, which is suitable for
the treatmént of said disease #ogether with a pharmaceutically acceptable
carrier. 5. B 1'{}111%)8#’(3 .yatai1f%6| of-epothitone B according to one of
|

[
claims 1, 2 or 3 e_produgtion of pharmaceutical preparations.
Solvent : EPO906 | 1: 1 '

4. A pharmaceutical composition which is suitable for administration to a warm-blooded
animal for the treatment of a proliferative disease, which contains a quantity of an active
ingredient according to one of claims 1, 2 or 3, which is suitable for the treatment of said
disease together with a pharmaceutically acceptable carrier.

5. Use of a new crystal form of epothilone B according to one of claims 1,2 or 3inthe

production of pharmaceutical preparations.



