
WO 2006/048296PCT/EP2005/011789 ORGANIC COMPOUNDS  [1] The invention
relates to a new crystalline form II of N-benzoyl-staurosporine, the
process for preparation of the crystalline form II of
N-benzoyl-staurosporine, compositions containing crystalline form II
of N-benzoyl-staurosporine, and the use of crystalline form It of
N-benzoylstaurosporine in diagnostic methods or therapeutic treatment
of warm-blooded animals, especially humans.  [2] The invention
relates to amorphous N-benzoyl-staurosporine, the process for the
preparation of amorphous N-benzoyl-staurosporine, compositions
containing amorphous of N-benzoyl-staurosporine, and the use of
amorphous N-benzoyl-staurosporine in diagnostic methods or
therapeutic treatment of warm-blooded animals, especially humans.
Background of the Invention  [3] The drug N-benzoyl-staurosporine is
used as an anti-tumour agent. In general, the preparation of
N-benzoyl-staurosporine is known in the art. However, it is also
known that different polymorphic forms of the same drug may have
substantial differences in certain pharmaceutically important
properties. Therefore, there is a continuing need for new solid forms
of N-benzoyl-staurosporine and new methods of preparation. Summary of
the Invention  [4] In accordance with one aspect, the invention
provides a crystalline form II of N-benzoylstaurosporine. Preferably,
the crystalline form II of N-benzoyl-staurosporine has an X-ray
diffraction pattern with a peak at an angle of refraction 2-theta (8)
of 8.7  0.2 as depicted in Figure 1.  [5] In accordance with yet
another aspect, the invention provides a composition that contains
N-benzoyl-staurosporine in a solid form, wherein at least 80% by
weight of the solid N-benzoylstaurosporine is its crystalline form II
having an X-ray diffraction pattern with a peak at an angle of
refraction 20 of 8.7  0.2 as depicted in Figure 1. Various
embodiments and variants are provided.  [6] In accordance with yet
another aspect, the invention provides a pharmaceutical composition
that includes crystalline form II of N-benzoyl-staurosporine and a
pharmaceutically acceptable carrier or diluent. Preferably, the
pharmaceutical composition is for oral administration.  WO
2006/048296PCT/EP2005/011789  [7] In accordance with yet another
aspect, the invention also relates to amorphous
N-benzoyl-staurosporine, the process for the preparation of amorphous
N-benzoylstaurosporine and composition's containing amorphous
N-benzoyl-staurosporine.  [8] In accordance with another aspect, the
invention provides a pharmaceutical composition that includes a
prophylactically or therapeutically effective amount of amorphous
N-benzoylstaurosporine and one or more pharmaceutically acceptable
excipients. The pharmaceutical compositions of this aspect of the
invention may be formulated, e.g., for oral administration.  [9] In
accordance with yet another aspect, the invention provides processes
for purifying staurosporine. [0010] In accordance with yet another
aspect, the invention provides a process for the preparation of
N-benzoyl-staurosporine by reacting staurosporine with benzoic
anhydride. This process optionally further comprises seeding the
reaction solution to produce either amorphous or crystalline form II
of N-benzoyl-staurosporine. [0011] In accordance with yet another
aspect, the invention provides a process for the preparation of
amorphous N-benzoyl-staurosporine involving spray drying a solution
containing N-benzoyl-staurosporine. [0012] Pharmaceutical
compositions that include a prophylactically or therapeutically



(a) providing a solution of N-benzoyl-staurosporine in either a
protic or an aprotic solvent; (b) seeding with the crystalline form
II of N-benzoyl-staurosporine and contacting the reaction mixture
with an alcohol solvent to form a precipitate; and  (c) isolating the
precipitate, which is the crystalline form II of
N-benzoyl-staurosporine. Various embodiments and variants are
provided. Brief Description of the Drawings [0014] FIG. 1 shows the
X-ray powder diffraction diagram of crystalline form II of
N-benzoylstaurosporine. [0015] FIG. 2 shows a characteristic infrared
spectrum of crystalline form II of N-benzoylstaurosporine.  WO
2006/048296PCT/EP2005/011789 [0016] FIG. 3 shows the X-ray powder
diffraction diagram of a purely amorphous form of
N-benzoyl-staurosporine. [0017] FIG. 4 shows the X-ray powder
diffraction diagram of an essentially amorphous form of
N-benzoyl-staurosporine. Detailed Description of the Invention
[0018] Unless defined otherwise, all technical and scientific terms
used herein have the same meaning as commonly understood by one of
ordinary skill in the art to which this invention belongs. Although
any methods and materials similar or equivalent to those described
herein can be used in the practice or testing of the present
invention, the preferred methods and materials are described. [0019]
For the purposes of the present invention, the following terms are
defined below. [0020] The crystalline compound, designated herein as
"crystalline form II" and referred to hereinafter as crystalline form
II of N-benzoyl-staurosporine. It is characterized via X-ray powder
diffraction, and/or infrared spectroscopy. It is further described
below. [0021] "Pharmaceutically acceptable" means that which is
useful in preparing a pharmaceutical composition that is generally
non-toxic and is not biologically undesirable and includes that which
is acceptable for veterinary use and/or human pharmaceutical use.
[0022] "Anti-solvent" is a solvent which when added to an existing
solution of a substance reduced the solubility of the substance.
[0023] The term "composition" includes, but is not limited to, a
powder, a solution, a suspension, a gel, an ointment, an emulsion
and/or mixtures thereof. The term composition is intended to
encompass a product containing the specified ingredients in the
specified amounts, as well as any product, which results, directly or
indirectly, from combination of the specified ingredients in the
specified amounts. A "composition" may contain a single compound or a
mixture of compounds. A "compound" is a chemical substance that
includes molecules of the same chemical structure.  [0024] The term
"pharmaceutical composition" is intended to encompass a product
comprising the active ingredient(s), pharmaceutically acceptable
excipients that make up the carrier, as well as any product which
results, directly or indirectly, from combination, complexation or
aggregation of any two or more of the ingredients, or from
dissociation of one or more of the ingredients, or from other types
of reactions or interactions of one or more of the ingredients.
Accordingly, the pharmaceutical compositions of the present invention
encompass any  



WO 2006/048296PCT/EP2005/011789 composition made by admixing the
active ingredient, additional active ingredient(s) and
pharmaceutically acceptable excipients. [0025] The term "excipient"
means a component of a pharmaceutical product that is not the active
ingredient, such as filler, diluent and carrier. The excipients that
are useful in preparing a pharmaceutical composition are preferably
generally safe, non-toxic and neither biologically nor otherwise
undesirable, and are acceptable for veterinary use, as well as human
pharmaceutical use. "A pharmaceutically acceptable excipient", as
used in the specification and claims, includes both one and more than
one such excipient. [0026] "Therapeutically effective amount" means
the amount of a compound that, when administered for treating or
preventing a disease, is sufficient to effect such treatment or
prevention for the disease. The "therapeutically effective amount"
will vary depending on the compound, the disease and its severity and
the age, weight, etc., of the patient to be treated. [0027] When
referring to a chemical reaction, the terms "treating", "contacting"
and "reacting" are used interchangeably herein and refer to adding or
mixing two or more reagents under appropriate conditions to produce
the indicated and/or desired product. It should be appreciated that
the reaction which produces the indicated and/or desired product may
not necessarily result directly from the combination of two reagents
which were initially added, i.e., there may be one or more
intermediates which are produced in the mixture which ultimately
leads to the formation of the indicated and/or desired product.
[0028] The term "substantially free of' in reference to a
composition, as used herein, means that the substance form which the
composition is free of cannot be detected by methods known to those
skilled in the art. [0029] The term "amorphous" means a material that
may be substantially free of crystalline impurities, or contain
substantial amounts of crystalline impurities. Amorphous material
containing substantial amounts of crystalline materials as impurities
is hereby referred to as "N-benzoyl-staurosporine essentially
amorphous". As illustrated in FIG. 4, the presence of crystalline
impurities does not allow for a good halo shape pattern typical of
amorphous form that is substantially free of crystalline material.
The amorphous material that is substantially free of crystalline
forms is hereby referred to as "N-benzoyl-staurosporine purely
amorphous". FIG. 3 illustrates an X-ray diffractogram pattern for
this form, where the halo shape of the pattern illustrates the
substantial absence of crystalline structure. Peaks are particularly
missing in the regions characteristics of crystalline form. [0030]
The examples further illustrate processes for obtaining both
"N-benzoyl-staurosporine essentially amorphous" and
"N-benzoyl-staurosporine purely amorphous".  WO
2006/048296PCT/EP2005/011789 [0031] N-benzoyl-staurosporine is known
as
(9a,1013,1113,13a)-N-(2,3,10,11,12,13-hexahydro10-methoxy-9-methyl-1-
oxo-9,13,-epoxy-1h,9H-diindolo[1,2,3-gh:31,21,1'-1m]pyrrolo
[3,4-j][1,7]benzodiazonin-11-yI)-N-methyl-benzamide) and has the
following chemical structure:    0 [0032] U.S. Patent No. 5,093,330
(the '330 patent), incorporated her!ein by reference in its entirety,
claims N-benzoyl-staurosporine. The invention relates especially to a
particular form preferably that which is referred to hereinafter as
crystalline form II of a N-benzoylstaurosporine derivative of the



28 (deg) d-spacing (A) Relative intensity 3.4 26.1 medium 6.0 14.8
medium 7.8 11.3 medium 8.7 10.1 strong 9.2 9.6 medium 9.7 



9.1 medium 10.1 8.8 medium 10.4 8.5 low  -5   WO 2006/048296
PCT/EP2005/011789 11.2 7.9 medium 12.6 



7.0 medium 14.1 6.3 medium 15.7 5.7 medium 16.8 5.3 medium 18.2 4.9
medium 18.9 4.7 medium 19.3 4.6 



medium 19.6 4.5 strong 20.2 4.4 strong 24.5 3.6 medium   [1] It
should be kept in mind that slight variations in observed 2 8 angles
or spacing values are expected based on the specific diffractometer
employed, the analyst and the sample preparation technique. More
variation is expected for the relative peak intensities.
Identification of the exact crystalline form of a compound should be
based primarily on observed 2 0 angles with lesser importance
attributed to relative peak intensities.  [2] Some margin of error is
present in each of the 2 8 angle assignments reported herein. The
assigned margin of error, in a preferred variant, the crystalline
form II of N-benzoylstaurosporine is approximately  0.2 for each of
the peak assignments.  [3] The crystalline form II of
N-benzoyl-staurosporine may be also characterized by infrared
spectroscopy. The crystalline form II exhibits a characteristic
absorption pattern in infrared (IR) spectroscopic analysis as
depicted in FIG 2. IR spectroscopic analysis was measured on a Bruker
IFS-55. The crystalline form II of N-benzoyl-staurosporine has
characteristic absorptions, which can be distinguished from that of
other polymorphs, at about 789, 773, 743, 704, 1066, 1026, 1458,
1398, 1383, 1602, 1577, 1497, 1627, 1680, 2934 and 3055 cm-1 in IR
spectroscopic analysis. Some margin of error is present in each of
the characteristic absorptions reported herein. The assigned margin
of error in the characteristic absorptions is approximately 2 cm-1 in
the range of 1900-800 cm-1.  [4] One or more of physical properties
and/or spectroscopic properties can be the basis for characterizing
the crystal or polymorphic forms of N-benzoyl-staurosporine.  [5] The
invention also provides a composition containing solid
N-benzoyl-staurosporine, which is at least 80%, by total weight of
the solid N-benzoyl-staurosporine in the composition, its crystalline
form II. The preferred form of this composition is solid
N-benzoyl-staurosporine powder suitable for use as active ingredient
in formulating pharmaceutical products. The remainder of the solid
N-benzoyl-staurosporine in the composition, i.e., 20% or less of the
total weight of N-benzoyl-staurosporine may be, e.g., other
crystalline forms of N-benzoylstaurosporine. In one specific
embodiment, the composition contains at least 90% of the crystalline
form II of N-benzoyl-staurosporine with respect to the total weight
of the solid N-benzoyl-staurosporine in the composition. In another
specific embodiment, the composition  WO 2006/048296PCT/EP2005/011789
contains at least 95% of the crystalline form II with respect to
total weight of the solid Nbenzoyl-staurosporine in the composition. 



[006] In another aspect, the invention also provides processes for
purifying staurosporine. While the invention is not limited to any
specific theory, the inventors found that a process involves: (a)
providing a suspension of staurosporine in an alcohol solvent; (b)
contacting the suspension with methanesulfonic acid to get a
solution; (c) further contacting the solution with triethylamine; and
(d) isolating the product. [007] The process further comprises
washing the product in a protic or aprotic solvent. A non-limiting
example of a protic solvent is ethanol and a non-limiting example of
an aprotic solvent is tetrahydrofuran (THF). The invention also
provides a process for: (a) providing a solution of crude
staurosporine in either a protic or aprotic solvent (b) seeding the
solution with purified staurosporine; (c) contacting the reaction
mixture with an alcohol solvent to form a precipitate; and (d)
isolating the product which is the purified staurosporine. [008]
After the starting material is purified, the material may be
converted to either the crystalline form II or amorphous
N-benzoyl-staurosporine. The material may be converted to the
crystalline form II of N-benzoyl-staurosporine, the process
comprising:  (a) reacting staurosporine in an alcohol solvent, such
as ethanol, with benzoic anhydride; and  (b) seeding the reaction
solution with crystalline form II of N-benzoyl-staurosporine to
produce the product  (c) isolating the product which is crystalline
form II of N-benzoyl-staurosporine. The material may be converted to
amorphous N-benzoyl-staurosporine by:  (a) reacting staurosporine in
a solvent, such as ethanol or THF, with benzoic anhydride; and  (b)
seeding the reaction with amorphous N-benzoyl-staurosporine to
produce the product.  (c) isolating the product which is amorphous
N-benzoyl-staurosporine. [009] The product may be further washed with
the solvent multiple times to produce N-benzoylstaurosporine
essentially amorphous. 



[0010] The technique of spray drying may also be used to prepare
N-benzoyl-staurosporine purely amorphous.  WO
2006/048296PCT/EP2005/011789  H3Oln"  -11H 1. CH3S03H H3Ci....  H
2. EKNS/ Hyf low     



Osey  3. Etil    H--hL-CH3  CH3  B1B2  H (Der  B4 [0011] The
invention also provides a composition containing
N-benzoyl-staurosporine essentially amorphous. The invention also
provides a composition containing N-benzoylstaurosporine purely
amorphous. [0012] A process for the preparation of crystalline form
II of N-benzoyl-staurosporine is also provided. The process involves:



(a) providing a solution of N-benzoyl-staurosporine in either a
protic or aprotic solvent; (b) seeding the solution with crystalline
form II of N-benzoyl-staurosporine; (c) contacting the suspension
with an alcohol solvent to form a precipitate; and         (d)
isolating the precipitate, which is the crystalline form II of
N-benzoyl-staurosporine. [0013] Non-limiting examples of the protic
or aprotic solvents are listed in the Table below:  WO
2006/048296PCT/EP2005/011789 Examples Benzyl Alcohol Ethanol Dimethyl
Sulfoxide (DMSO) Dimethyl formamide (DMF) THF Acetic acid
Polyethylene glycol (PEG 200)  [1] The peaks of the X-ray powder
diffractogram of crystalline form II that are of medium to low
strength obtained from the above identified solvents can show some
variations due to the presence of different solvent molecules within
the crystal lattice structure.  [2] In one embodiment,
N-benzoyl-staurosporine is dissolved in benzyl alcohol, precipitated
by addition of seeding crystals of the crystalline form II of
N-benzoyl-staurosporine and addition of ethanol as the anti-solvent,
and crystalline form II of N-benzoyl-staurosporine is obtained. This
process is highly-reproducible and the resulting crystalline product
has good filtration. The residual solvent content in B6 is around
4.3% wt/wt of benzyl alcohol and 0.5-1% wt/wt of ethanol. The process
is shown schematically as:   



B4B6 [003] The above conditions on the selective preparation of the
individual crystal forms are not conclusive. In general, e.g., it is
possible to vary parameters such as the weight ratio of the compound
of formula (I) to the solvent and anti-solvent.  WO
2006/048296PCT/EP2005/011789  [4] Also provided are pharmaceutical
compositions containing a crystalline form II or amorphous
N-benzoyl-staurosporine and a pharmaceutically acceptable carrier. In
addition to the active compound, the pharmaceutical composition
include one or more pharmaceutically acceptable carriers, also known
as excipients, which ordinarily lack pharmaceutical activity, but
have various useful properties which may, e.g., enhance the
stability, sterility, bioavailability and ease of formulation of a
pharmaceutical composition. These carriers are pharmaceutically
acceptable, meaning that they are not harmful to humans or animals
when taken appropriately and are compatible with other ingredients in
a given formulation. The carriers may be solid, semi-solid or liquid,
and may be formulated with the compound in bulk, but ultimately in
the form of a unit-dose formulation, i.e., a physically discrete
until containing a specific amount of active ingredient, such as a
tablet or capsule. The pharmaceutical compositions may include, in
addition to a compound of this invention, one or more active
pharmaceutical compounds.  [5] The pharmaceutical compositions may be
in the form of suspensions, solutions, elixirs, aerosols or solid
dosage forms.  [6] The pharmaceutical compositions are contemplated
in various formulations suitable for various modes of administration
including, but not limited to, inhalation, oral, rectal, parenteral
(including subcutaneous, intradermal, intramuscular and intravenous),
implantable and transdermal administration. The most suitable route
of administration in an given case depends on the duration of the
subject's condition, the length of treatment desired, the nature and
severity of the condition being treated, and the particular
formulation that is being used. The formulations may be in bulk or in
unit dosage form, and may be prepared by methods well-known in the
art for a given formulation.  [7] The amount of active ingredient
included in a unit dosage form depends on the type of formulation in
which the active ingredient is presented. A pharmaceutical
composition will generally contain about 0.1% by weight to about 99%
by weight of the active ingredient, preferably about 1% by weight to
50% by weight for oral administration and about 0.2% by weight to
about 20% by weight for parenteral administration.  [8] Formulations
suitable for oral administration include capsules (hard and soft),
cachets, lozenges, syrups, suppositories and tablets, each containing
a predetermined amount of the active compound; as a powder or
granules, as a solution or a suspension in an aqueous or non-aqueous
liquid; or as an oil-in-water or water-in-oil emulsion. Such
formulations may be prepared by any suitable method of pharmacy that
includes the step of bringing into association the active compound
and a suitable carrier or carriers. The amount of active ingredient
per unit dosage of solid formulations may be as described in prior
art for preparations of N-benzoylstaurosporine.  WO
2006/048296PCT/EP2005/011789 [009] In another aspect, the invention
also provides methods of treatment using the compounds and the
pharmaceutical compositions of this invention. The compounds and
compositions of this invention may be administered to a subject in an
amount effective to be used for treatment and prevention of the



[0013] The invention is further defined by reference to the following
examples describing in detail the preparation of the compound and the
compositions of the present invention, as well as their utility. It
will be apparent to those skilled in the art, that many
modifications, both to materials, and methods, may be practiced with
out departing from the purpose and interest of this invention. The
examples that follow are not intended to limit the scope of the
invention as defined hereinabove or as claimed below. EXAMPLES
Example 1 Purification of staurosporine B1 to staurosporine B2 using
methanesulfonic acid and triethylamine [0014] A reactor is charged
with staurosporine B1 and ethanol. The suspension is heated to about
70C. Methanesulfonic acid is added to the suspension and the obtained
solution is aged. Activated charcoal and Hyflo are added and the
mixture is aged. The suspension is filtered and the filter apparatus
and filter cake are washed multiple times with ethanol. The clear
filtered solution is transferred to another reactor and cooled to
about 60C. Triethylamine diluted in ethanol is added slowly to the
reaction mixture. Afterwards, the suspension is cooled -12..  WO
2006/048296PCT/EP2005/011789 to about 20C and aged. The staurosporine
B2 is isolated by filtration. The product is rinsed multiple times
with ethanol. Example 2 Purification of crude staurosporine B1 to
staurosporine B2 through crystallization [0015] A reactor is charged
with staurosporine B1 and benzyl alcohol. The suspension is heated to
about 85C and aged. Activated charcoal and Hyflo are added to the
solution and the mixture is aged again. The suspension is filtered at
about 90C. The filter apparatus and filter cake are washed multiple
times with benzyl alcohol. The clear filtered solution is transferred
to another reactor and cooled to about 70C. The solution is seeded
with staurosporine B2 suspended in ethanol. Afterwards, ethanol is
added to the suspension and the suspension is aged, then cooled to
about 0C. The suspension is again aged for at least 2 hours at about
0C. The staurosporine B2 is isolated by filtration. The product is
rinsed multiple times with ethanol. Example 3 Benzylation of
staurosporine B2 to prepare essentially amorphous
Nbenzoyl-staurosporine [0016] A reactor is charged with staurosporine
B2 with benzoic anhydride, ethanol and water. The reaction mixture is
heated to about 70C and aged. The solution is filtered and the filter
apparatus and filter cake are washed multiple times with ethanol. The
filtered solution is transferred to another reactor and cooled to
about 60C. Water is slowly added to the solution. The soluticin is
seeded with amorphous N-benzoyl-staurosporine. The suspension is
aged, then cooled to about 20C then aged again.
N-benzoyl-staurosporine is isolated by filtration. The wet cake of
N-benzoyl-staurosporine is rinsed multiple times with absolute
ethanol. The wet cake is then re-suspended in the filter apparatus in
ethanol, aged at about 25C then cooled to about 0-5C and aged again.
This process step may be repeated multiple times.
Nbenzoyl-staurosporine is isolated by filtration. The wet cake is
dried in a vacuum oven at an external temperature of about 40C and a
vacuum of approximately 10-20 mbar for about 24 hours to obtain
product: 35-40 g dried cake: 27 g theory quell. Yield: approximately
82% of theory theory quell related to B1 100%. [0017] The use of
ethanol in the above reaction may be replaced with THF. Example 4
Benzylation of staurosporine 82 to prepare crystalline form II of
N-benzoylstaurosporine B4 [0018] A reactor is charged with



Example 5 Preparation of crystalline form II of
N-benzoyl-staurosporine using benzyl alcohol and ethanol [0019] A
reactor is charged with crude N-benzoyl-staurosporine and benzyl
alcohol. The mixture is heated to 85C and the solution is
subsequently aged. The solution is cooled to about 70C then seeded
with purified crystalline form II of N-benzoyl-staurosporine B6
suspended in ethanol. Afterwards, ethanol is added and the suspension
is aged, then cooled to about 0C before crystalline form ll of
N-benzoyl-staurosporine is isolated by filtration. The wet cake is
rinsed with ethanol multiple times and dried. Example 6 Preparation
of crystalline form II of N-benzoyl-staurosporine using acetic acid
and ethanol [0020] A reactor is charged with crude
N-benzoyl-staurosporine and acetic acid. The mixture is heated to
about 70C and the solution is subsequently aged. The solution is then
seeded with purified crystalline form II of N-benzoyl-staurosporine
B6 suspended in ethanol. Afterwards, ethanol is added to the
suspension and the suspension is aged, then cooled to about 20C
before crystalline form II of N-benzoyl-staurosporine is isolated by
filtration. The wet cake is rinsed with ethanol multiple times and
dried. Example 7 Preparation of crystalline form II crystal of
N-benzoyl-staurosporine using PEG [0021] A reactor is s charged with
crude N-benzoyl-staurosporine and PEG. The mixture is heated to about
90C and the solution is subsequently aged. The solution is cooled to
about 70C and seeded with purified crystalline form II of
N-benzoyl-staurosporine B6 suspended in ethanol. Afterwards
ethanol/water in a 1:1 ratio is slowly added and the suspension is
then aged before being cooled to 20C. The crystalline form II of
N-benzoyl-staurosporine is isolated by filtration. The wet cake is
rinsed with ethanol multiple times and dried.  WO
2006/048296PCT/EP2005/011789 Example 8 Preparation of crystalline
form II of N-benzoyl-staurosporine using DMSO [0022] A reactor is
charged with N-benzoyl-staurosporine and DMSO. The mixture is heated
to about 70C and the solution is subsequently aged then seeded with
purified crystalline form II of N-benzoyl-staurosporine B6 suspended
in ethanol. Afterwards, ethanol is added to the suspension and the
suspension is aged at 70C, then cooled to about 20C. The suspension
is aged again before crystalline form II of N-benzoyl-staurosporine
is isolated by filtration. The product is rinsed with ethanol
multiple times and dried. Example 9 Preparation of crystalline form
II of N-benzoyl-staurosporine using DMF [0023] A reactor is charged
with N-benzoyl-staurosporine and DMF. The mixture is heated to about
70C, aged and then seeded with purified crystalline form II of
N-benzoyl-staurosporine B8 in ethanol. Afterwards, ethanol is added
to the suspension and the suspension is aged at about 70C then cooled
to about 20C. The suspension is again aged before the crystalline
form II of N-benzoyl-staurosporine is isolated by filtration. The
product is rinsed with ethanol multiple times and dried. Example 10
Preparation of crystalline form II of N-benzoyl-staurosporine using
THF [0024] A reactor is charged with amorphous
N-benzoyl-staurosporine and THF. The mixture is heated to about 65C,
aged and then seeded with crystalline form II of
N-benzoyl-staurosporine B6 in THF. The suspension is aged, then
cooled to about 20C and again aged before crystalline form II of
N-benzoyl-staurosporine is isolated by filtration. The product is
rinsed multiple times with THF and dried. Example 11 Preparation of



Example 14 Of spray drying experiment to get amorphous PKC412 [0028]
The feed solution is prepared by dissolving 7 g of PKC412
(crystalline form II) in approximately 350 g of ethanol/acetic acid
70:30 w/w. The feed is ready to be atomized into droplets from which
the organic solvent is evaporated in the drying chamber by heated
nitrogen resulting in the formation of amorphous PKC412. The inlet
temperature is set to 215C whereas the outlet temperature is set to
120C. The residual solvent content after spray drying is below 0.5%.
Further conventional drying is not required. Example 15 Tablets with
crystalline form II of N-benzoyl-staurosporine [0029] Tablets
containing 100 mg of the active substance named in the title are
usually prepared in the following composition: Composition Amount
(mg) Active ingredient 100 Crystalline lactose 240 Avicel 80 PVPPXL
20 Aerosil 2 Magnesium stea rate 5  



Total447  [1] Preparation: The active substance is mixed with carrier
materials and compressed on a tableting machine (Korsch EKO, punch
diameter 10 mm).  [2] Avicel is microcrystalline cellulose (FMC,
Philadelphia, USA).  [3] PVPPXL is polyvinylpolypyrrolidone,
cross-linked (BASF, Germany). [4] Aerosil is silicon dioxide
(Degussa, Germany). -16-  WO 2006/048296PCT/EP2005/011789 Example 16
Capsules with crystalline form II of N-benzoyl-staurosporine [005]
Capsules containing 100 mg of the compound named in the title as
active substance are usually prepared in the following composition:
CompositionAmount (mg) Active ingredient100 Avicel200 PVPPXL15
Aerosil2 Magnesium stearate1.5 Total318.5 [001] The capsules are
prepared by mixing the components and filling the mixture into hard
gelatin capsules, size 1.  What Is Claimed Is: 



1.A compound which is a crystalline form 11 of
N-benzoyl-staurosporine, having an x-ray diffraction pattern,
expressed in terms of 20 angles, that includes five or more peaks
selected from the group consisting of about 3.4, 6.0, 7.8, 8.7, 9.2,
9.7, 10.1-, 10.4, 11.2, 12.6, 14.1, 15.7, 16.8, 18.2, 18.9, 19.3,
19.6, 20.2 .and 24.5  0.2 degrees. 2.The compound according to Claim
1, which remains dry at 95% relative humidity and 25C. 3.The compound
according to Claim 1, having an infrared absorption spectrum with
absorption bands at about 789, 773, 743, 704, 1066, 1026, 1458, 1398,
1383, 1602, 1577, 1497, 1627, 1680, 2934 and 3055 cm4  2 cm* 4.A
composition comprising N-benzoyl-staurosporine as a solid, wherein at
least 80% by weight of said solid N-benzoyl-staurosporine its
crystalline form II. 5.The composition according to Claim 4, wherein
at least 90% by weight of said solid N- benzoyl-staurosporine is the
crystalline form II. 6.The composition according to Claim 4, wherein
at least 95% by weight of said solid N- benzoyl-staurosporine is the
crystalline form II. 7.A pharmaceutical composition comprising: (a)
the compound of Claim 1; and (b) a pharmaceutically acceptable
carrier or diluent. 8.The pharmaceutical composition according to
Claim 7, further comprising one or more pharmaceutically acceptable
excipients. 9.The pharmaceutical composition according to Claim 7,
which is a dosage form suitable for oral administration. 



10.The pharmaceutical composition according to Claim 9, wherein said
dosage form is selected from a tablet, capsule or solution. 11.Use of
crystalline form II of N-benzoyl-staurosporine according to anyone of
the Claims 1-5, for the preparation of a pharmacological agent for
the treatment of a turner disease. 12.A process for the preparation
of crystalline form II of N-benzoyl-staurosporine comprising:  (a)
providing a solution of N-benzoyl-staurosporine in a solvent; (b)
contacting the solution with a second solvent to form a precipitate;
and  (c) isolating the precipitate; wherein the solvent is selected
from benzyl alcohol, DMF, DMSO, acetic acid or PEG; and wherein the
second solvent is selected from ethanol, THF or a solution of ethanol
in water. 13.The process according to Claim 12, further comprising
drying the isolated precipitate. 14.A compound which is the
crystalline form II of N-benzoyl-staurosporine produced by the
process of Claim 12. 15.A process for the preparation of crystalline
form II of N-benzoyl-staurosporine comprising:  (a) reacting
staurosporine with benzoic anhydride to form a solution; (b) seeding
the solution with crystalline form II of N-benzoyl-staurosporine; (c)
adding a second solvent; and  (d) isolating the product; wherein the
second solvent is selected from ethanol or a solution of ethanol in
water. 



16.A compound which is the crystalline form II of
N-benzoyl-staurosporine produced by the process of Claim 15. 


