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Crystalline forms of rosuvastatin calcium salt

Field of the Invention:

The present invention relates to crystalline forms of rosuvastatin calcium. This invention also
relates to processes for preparing crystalline forms of rosuvastatin calcium. This invention al-
so relates to compositions comprising of crystalline forms of rosuvastatin calcium and a phar-
maceutically acceptable carrier, and to methods of using crystalline forms of rosuvastatin cal-
cium and compositions thereof to treat a disease condition wherein inhibition of HMG CoA
reductase is beneficial.

Background to the Invention:
Rosuvastatin calcium is known by its chemical name as bis[(E)-7-[4-(4-fluorophenyl)-6-iso-
propyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl](3R,5S)-3,5-dihydroxyhept-6-enoic acid]
calcium salt of formulae (1)

(1),

which is known to inhibit the HMG-CoA reductase, and subsequently suppress the biosyn-
thesis of cholesterol. Rosuvastatin calcium is useful in the treatment of hypercholesterolemia,
hyperlipoproteinemia, and atherosclerosis. Rosuvastatin calcium may form hydrates with a
varying content of water.

EP-A1-0 521 471 describes in example 7 the preparation of rosuvastatin calcium in powder
form. Rosuvastatin sodium is dissolved in water at room temperature and an aqueous calci-
um chloride solution is added dropwise. The collected precipitate is an amorphous powder.
US-B2-6,777,552 discloses the preparation of rosuvastatin calcium through hydrolysation of
methyl 7-[4-(4-fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl]-
(3R,58)-3,5-dihydroxy-(E )-6-heptanoate with calcium hydroxide in a water / ethanol solution.
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The compound is not isolated from the solution to characterize an amorphous or crystalline

state.

In WO 00/42024 is disclosed a crystalline form, hereafter referred to as form A of bis[(E)-7-
[4-(4-fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl](3R,5S)-3,5-
dihydroxyhept-6-enoic acid] calcium salt and hydrates thereof, which are prepared by dissol-
ving the amorphous form in a mixture of water and an organic solvent such as acetone or

acetonitrile under heating and then cooling the solution to precipitate crystalline form A.

Crystalline forms often show desired different physical and/or biological characteristics which
may assist in the manufacture or formulation of the active compound, to the purity levels and
uniformity required for regulatory approval. Crystalline forms of such active compounds may
also possess improved pharmacological characteristics, for example, improved bioavailabili-
ty, and therefore, novel crystalline forms offer enhanced possibilities to modulate and design
improved drug products. There exists therefore a need for other crystal forms than form A of
bis[(E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl]-

(3R,58)-3,5-dihydroxyhept-6-enoic acid] calcium salt to have a sufficient diversity on crystal-

line materials to optimize manufacture, formulation and biological efficiency.

Summary of the Invention:

This invention provides crystalline forms B and C of rosuvastatin calcium and processes for

their manufacture.

A first object of the invention is a crystalline form of bis[(E)-7-[4-(4-fluorophenyl)-6-isopropyl-
2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl](3R,5S)-3,5-dihydroxyhept-6-enoic acid] calci-
um salt and hydrates thereof which exhibits a characteristic X-ray powder diffraction pattern
with characteristic peaks expressed in d-values (A:

30.00 (vs), 18.10 (m), 15.00 (m) and 10.00 (m);

hereinafter designated as form B.

More specifically, the present invention comprises a crystalline form of bis[(E)-7-[4-(4-
fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl](3R,5S)-3,5-dihydro-
xyhept-6-enoic acid] calcium salt and hydrates thereof, which exhibits a characteristic X-ray
powder diffraction pattern with characteristic peaks expressed in d-values (A):
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30.0 (vs); 18.1 (m); 15.0 (m); 12.9 (w); 10.7 (vw); 10.0 (m); 9.5 (w); 8.6 (vs); 7.7 (w); 6.3 (vw);
6.00 (vw); 5.56 (vw); 4.74 (w); 4.57 (w); 4.34 (vw); 4.24 (vw); 4.02 (vw); 3.87 (w); 3.79 (w);
and 3.66 (vw); hereinafter designated as form B.

Here and in the following the abbreviations in brackets mean: (vvs) = very very strong inten-
sity; (vs) = very strong intensity; (s) = strong intensity; (m) = medium intensity; (w) = weak in-
tensity and (vw) = very weak intensity.

In still another preferred embodiment, the present invention comprises a crystalline form B of
bis[(E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)Jamino]pyrimidin-5-yl]-
(3R,5S)-3,5-dihydroxyhept-6-enoic acid] calcium salt and hydrates thereof, which exhibits
characteristic X-ray powder diffraction patterns as exhibited in Figure 1.

A second object of the invention is a process for the preparation of crystalline form B of bis-
[(E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl](3R,5S)-
3,5-dihydroxyhept-6-enoic acid] calcium salt and hydrates thereof which comprises
a) dissolving at ambient temperature a rosuvastatin calcium or a hydrate thereof in water
containing an anionic surfactant;
b) removing at ambient temperature water to reduce the volume of water to at least 30%
of the volume used to dissolve rosuvastatin;
c) stirring the obtained suspension at ambient temperature for a time sufficient to produ-
ce said form B; and
d) filtering off the solid.

The concentration of rosuvastatin in water may range from 0.001 to 1 percent by weight, and
preferably from 0.01 to 0.8 percent by weight.

Ambient temperature means in the context of the invention a temperature range at room

temperature, comprising 20 to 30 °C and preferably about 23 to 26 °C.

Anionic surfactants are well known and may comprise organic compounds having hydrophilic
acidic groups and hydrophobic carbon residues with for example 6 to 30 and preferably 10 to
22 carbon atoms, and optionally hetero atoms such as oxygen. Examples for acidic groups
are —CO,H, —SOz;H, -OSO;3;H and —PO;H. Examples for carbon residues are Cg-Cyoalkyl and
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Cs-Cigalkylphenyl. The anionic surfactants may be used in the form of salts such as sodium
or potassium salts. Preferred anionic surfactants are alkyl sulphates having for example for-
mula Cs-CalkylOSO;H and their sodium or potassium salts. Particularly preferred are alkyl
sulphates having formula C1-C1salkylOSOsH and their sodium or potassium salts. The
amount of used anionic surfactant may range from 0.001 to 0.5 percent by weight and prefe-

rably 0.01 to 0.2 percent by weight, referred to the amount of water.

Removal of water may be carried out applying vacuum, a flow of inert gas such as nitrogen
or air, or both. The volume reduction is preferably 50%, more preferably 65% and especially
preferred 80% or more.

Phase equilibration in process step ¢) may be carried out for a time period of hours to several
days, e.g. 4 hours to 20 days or 8 hours to 10 days.

Crystal form B is isolated after process step c) by filtering off the crystals, which may be wa-
shed then with a small amount of water and dried then, e.g. in vacuum, an inert gas flow or

both at ambient temperature.

Form B can be dried below 80°C, and is obtained as a fine powder with typical particle size
distributions with the median size between 1 and 50 pm, preferably between 1 to 10 um. This
particle size range ensures a fast dissolution profile, while retaining the favourable handling
properties in the formulation process. Form B is better soluble in water and in physiological
liquids than form A but chemically and physically more stable than the amorphous form.

A third object of the invention is a crystalline form of bis[(E)-7-[4-(4-fluorophenyl)-6-isopropyl-
2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl](3R,5S)-3,5-dihydroxyhept-6-enoic acid] calci-
um salt and hydrates thereof which exhibits a characteristic X-ray powder diffraction pattern
with characteristic peaks expressed in d-values (A) peak expressed in 26-values (A), measu-
red with a conventional powder X-ray diffractometer using Cu-Ko radiation at

20 = 3.6°+2° (m):

hereinafter designated as form C.

In a further embodiment, the present invention comprises a crystalline form of bis[(E)-7-[4-(4-
fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl](3R,5S)-3,5-dihydro-
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xyhept-6-enoic acid] calcium salt and hydrates thereof, which exhibits characteristic X-ray
powder diffraction peaks expressed in 26-values (A), measured with a conventional powder
X-ray diffractometer using Cu-Ka. radiation at

20 = 3.6°+2° (m) and at 26 = 19°+5° (m, broad)

hereinafter designated as form C.

In a preferred embodiment, the present invention comprises a crystalline form C of bis[(E)-7-
[4-(4-fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl](3R,5S)-3,5-
dihydroxyhept-6-enoic acid] calcium salt and hydrates thereof, which exhibits characteristic
X-ray powder diffraction patterns as exhibited in Figure 2.

It was surprisingly found that crystal form C can be prepared by phase equilibration starting
with suspended amorphous rosuvastatin calcium or a hydrate thereof in an organic solvent
containing a small amount of water. The organic solvent preferably provides a low solubility
for the amorphous rosuvastatin calcium or a hydrate thereof, which may be in the range of

0.01 to 10 mg/ml, more preferably 0.1 to 5 mg/ml and particularly 0.1 to 3 mg/ml.

A fourth object of the invention is a process for the preparation of crystalline form C of bis-
[(E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl](3R,5S)-
3,5-dihydroxyhept-6-enoic acid] calcium salt and hydrates thereof which comprises
a) suspending at ambient temperature an amorphous rosuvastatin calcium or a hydrate
thereof in an organic solvent which has a low solubility for said rosuvastatin calcium
or a hydrate thereof and which contains a small amount of water;
b) heating the suspension to a temperature of at least 40 °C for a short time period;
¢) cooling down thereafter the suspension to a temperature below 20 °C;
d) stirring the suspension at the temperature of step c) for a time period of up to 4 days;
e) raising the temperature to ambient temperature and stirring for a time period
sufficient to form crystal form C at ambient temperature; and
f) filtering off afterwards the crystalline solid from the suspension.

Organic solvents which have a low solubility may be selected from aliphatic alcohols, having
at least 2 carbon atoms and up to 12, preferably up to 6 carbon atoms, such as ethanol, n- or
i-propanol, n-, i- or t-butanol, pentanols, hexanols, octanols, decanols and dodecanols. Orga-
nic solvents which have a low solubility may also be selected from aliphatic or cycloaliphatic
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hydrocarbons such as pentane, hexane, heptane, octane, petrolether, cyclohexane and me-
thylcyclohexane. Organic solvents which have a low solubility may further be selected from
aliphatic non-cyclic ethers such as diethylether, di-n- or -i-propylether, di-n-, -i- or t-butyl-
ether, methyl-propylether, methyl-n-butylether and methyl-t-butylether. Some preferred sol-
vents are C,-Cjalkanols, Cs-Cgalkanes, Cs-Cgeycloalkanes, di-i-propylether and methyl-t-
butylether.

Small amount of water means in the context of the invention a content of 0.01 to 20, prefe-
rably 0.1 to 10 and in particular 0.1 to 3 volume percent.

The suspension may be heated in process step b) to a temperature of at least 40 °C and up
to 120 °C, preferably to 50 °C to 100 °C, and particularly 60 °C to 90 °C.

Short time period in process step b) may mean at least for 2 minutes and up to 30 minutes,
preferably up to 20 minutes and most preferably up to 5 to 10 minutes.

The suspension may be cooled in process step c¢) to preferably -20 °C to 15 °C and more
preferably -10 °C to 10 °C.

The time period in process step may be for example from 12 hours up to 4 days, preferably
24 hours to 72 hours.

The time period sufficient to form crystal form C may range from 10 to 150 hours, preferably
24 to 120 hours.

Crystal form C is isolated after process step e) by filtering off the crystals, which may be wa-
shed then with a small amount of water and dried then, e.g. in vacuum, an inert gas flow or
both at ambient temperature.

Form C can be dried below 80°C, and is obtained as a fine powder with typical particle size
distributions with the median size between 1 and 50 pm, preferably between 1 to 10 um. This
particle size range ensures a fast dissolution profile, while retaining the favourable handling
properties in the formulation process. Form C is better soluble in water and in physiological
liquids than form A but chemically and physically more stable than the amorphous form.
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The crystal forms B and C may be used in pharmaceutical compositions and additionally as

intermediates and starting materials to produce the thermodynamically most stable form A.

Accordingly, this invention is also directed to a pharmaceutical composition comprising the
crystal forms B and/or C of bis[(E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-[methyl(methylsulfo-
nyl)amino]pyrimidin-5-yl](3R,5S)-3,5-dihydroxyhept-6-enoic acid] calcium salt and hydrates
thereof, and a pharmaceutically acceptable carrier or diluent.

The amount of crystal forms of bis[(E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-[methyl(methylsul-
fonyl)amino]pyrimidin-5-yl](3R,5S)-3,5-dihydroxyhept-6-enoic acid] calcium salt and hydrates
thereof substantially depends on type of formulation and desired dosages during administra-
tion time periods. The amount in an oral formulation may be from 0.1 to 200 mg, preferably
from 0.5 to 100 mg, and more preferably from 1 to 50 mg.

Oral formulations may be solid formulations such as capsules, tablets, pills and troches, or
liquid formulations such as aqueous suspensions, elixirs and syrups. Solid and liquid formu-
lations encompass also incorporation of the crystal forms B and/or C of into liquid or solid
food.

The crystal forms according to the invention may be directly used as powders (micronized
particles), granules, suspensions or solutions, or they may be combined together with other
pharmaceutically acceptable ingredients in admixing the components and optionally finely di-
vide them, and then filling capsules, composed for example from hard or soft gelatine, com-
pressing tablets, pills or troches, or suspend or dissolve them in carriers for suspensions, eli-
xirs and syrups. Coatings may be applied after compression to form pills.

Pharmaceutically acceptable ingredients are well known for the various types of formulation
and may be for example binders such as natural or synthetic polymers, excipients, lubricants,
surfactants, sweetening and flavouring agents, coating materials, preservatives, dyes, thicke-

ners, adjuvants, antimicrobial agents and carriers for the various formulation types.

Examples for binders are gum tragacanth, acacia, starch, gelatine, and biological degradable
polymers such as homo- or co-polyesters of dicarboxylic acids, alkylene glycols, polyalkylene
glycols and/or aliphatic hydroxyl carboxylic acids; homo- or co-polyamides of dicarboxylic
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acids, alkylene diamines, and/or aliphatic amino carboxylic acids; corresponding polyester-
polyamide-co-polymers, polyanhydrides, polyorthoesters, polyphosphazene and polycarbo-
nates. The biological degradable polymers may be linear, branched or crosslinked. Specific
examples are poly-glycolic acid, poly-lactic acid, and poly-d,I-lactide/glycolide. Other examp-

les for polymers are water-soluble polymers such as polyoxaalkylenes (polyoxaethylene, po
lyoxapropylene and mixed polymers thereof, poly-acrylamides and hydroxylalkylated poly-
acrylamides, poly-maleic acid and esters or -amides thereof, poly-acrylic acid and esters or -
amides thereof, poly-vinylalcohol und esters or -ethers thereof, poly-vinylimidazole, poly-vi-
nylpyrrolidon, und natural polymers like chitosan, carragenan or hyaluronic aid.

Examples for excipients are phosphates such as dicalcium phosphate.

Examples for lubricants are natural or synthetic oils, fats, waxes, or fatty acid salts like mag-
nesium stearate.

Surfactants may be anionic, anionic, amphoteric or neutral. Examples for surfactants are le-
cithin, phospholipids, octyl sulfate, decyl sulfate, dodecyl sulfate, tetradecyl sulfate, hexade-
cyl sulfate and octadecyl sulfate, Na oleate or Na caprate, 1-acylaminoethane-2-sulfonic
acids, such as 1-octanoylaminoethane-2-sulfonic acid, 1-decanoylaminoethane-2-sulfonic
acid, 1-dodecanoylaminoethane-2-sulfonic acid, 1-tetradecanoylaminoethane-2-sulfonic acid,
1-hexadecanoylaminoethane-2-sulfonic acid, and 1-octadecanoylaminoethane-2-sulfonic
acid, and taurocholic acid and taurodeoxycholic acid, bile acids and their salts, such as cholic
acid, deoxycholic acid and sodium glycocholates, sodium caprate or sodium laurate, sodium
oleate, sodium lauryl sulphate, sodium cetyl sulphate, sulfated castor oil and sodium dioctyl-
sulfosuccinate, cocamidopropylbetaine and laurylbetaine, fatty alcohols, cholesterols, glyce-
rol mono- or -distearate, glycerol mono- or -dioleate and glycerol mono- or -dipalmitate, and
polyoxyethylene stearate.

Examples for sweetening agents are sucrose, fructose, lactose or aspartam.

Examples for flavouring agents are peppermint, oil of wintergreen or fruit flavours like cherry

or orange flavour.
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Examples for coating materials gelatine, wax, shellac, sugar or biological degradable poly-

mers.

Examples for preservatives are methyl or propylparabens, sorbic acid, chlorobutanol, phenol

and thimerosal.

Examples for adjuvants are fragrances.

Examples for thickeners are synthetic polymers, fatty acids and fatty acid salts and esters

and fatty alcohols.

Examples for liquid carriers are water, alcohols such as ethanol, glycerol, propylene glycol,
liquid polyethylene glycols, triacetin and oils. Examples for solid carriers are talc, clay, micro-

crystalline cellulose, silica, alumina and the like.

The formulation according to the invention may also contain isotonic agents, such as sugars,

buffers or sodium chloride.

The crystal forms according to the invention may also be formulated as effervescent tablet or

powder, which disintegrate in an aqueous environment to provide a drinking solution.

A syrup or elixir may contain the polymorph of the invention, sucrose or fructose as sweete-
ning agent a preservative like methylparaben, a dye and a flavouring agent.

The dosages include dosages suitable for oral, buccal, rectal, parenteral (including
subcutaneous, intramuscular, and intravenous), inhalant and ophthalmic administration.
Although the most suitable route in any given case will depend on the nature and severity of
the condition being treated, the most preferred route of the present invention is oral. The
dosages may be conveniently presented in unit dosage form and prepared by any of the
methods well-known in the art of pharmacy.

Dosage forms include solid dosage forms, like tablets, powders, capsules, suppositories,
sachets, troches and losenges as well as liquid suspensions and elixirs. While the
description is not intended to be limiting, the invention is also not intended to pertain to true
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solutions of Rosuvastatin calcium whereupon the properties that distinguish the solid forms
of Rosuvastatin calcium are lost. However, the use of the novel forms to prepare such
solutions is considered to be within the contemplation of the invention.

Capsule dosages, of course, will contain the solid composition within a capsule which may
be made of gelatin or other conventional encapsulating material. Tablets and powders may
be coated. Tablets and powders may be coated with an enteric coating. The enteric coated
powder forms may have coatings comprising phthalic acid cellulose acetate,
hydroxypropylmethyl-cellulose phthalate, polyvinyl alcohol phthalate,
carboxymethylethylcellulose, a copolymer of styrene and maleic acid, a copolymer of
methacrylic acid and methyl methacrylate, and like materials, and if desired, they may be
employed with suitable plasticizers and/or extending agents. A coated tablet may have a
coating on the surface of the tablet or may be a tablet comprising a powder or granules with

an enteric-coating.

Slow release formulations may also be prepared from the crystal form according to the in-
vention in order to achieve a controlled release of the active agent in contact with the body
fluids in the gastro intestinal tract, and to provide a substantial constant and effective level of
the active agent in the blood plasma. The crystal forms may be embedded for this purpose in
a polymer matrix of a biological degradable polymer, a water-soluble polymer or a mixture of
both, and optionally suitable surfactants. Embedding can mean in this context the incorpora-
tion of micro-particles in a matrix of polymers. Controlled release formulations are also ob-
tained through encapsulation of dispersed micro-particles or emulsified micro-droplets via

known dispersion or emulsion coating technologies.

The crystal forms of the invention are also useful for administering a combination of thera-
peutic effective agents to an animal. Such a combination therapy can be carried out in using
at least one further therapeutic agent which can be additionally dispersed or dissolved in a

formulation.

The crystal forms of this invention and its formulations respectively can be also administered
in combination with other therapeutic agents that are effective to treat a given condition to

provide a combination therapy.
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The crystal forms and the pharmaceutical composition according to the invention are highly
suitable for effective treatment of disorders in connection with need of inhibiting the HMG-
CoA reductase, and subsequently suppressing the biosynthesis of cholesterol. Crystalline
forms B and C of Rosuvastatin calcium and hydrates thereof and pharmaceutical compo-
sition are useful in the treatment of hypercholesterolemia, hyperlipoproteinemia, and athero-
sclerosis.

An object of the invention is also a therapeutic method for producing an HMG-CoA reductase
inhibiting effect in a mammal comprising administering to a mammal in need of such therapy,
an effective amount of a crystal form B and/or C of bis[(E)-7-[4-(4-fluorophenyl)-6-isopropyl-
2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl](3R,5S)-3,5-dihydroxyhept-6-enoic acid] calci-
um salt and hydrates thereof.

The polymorphic forms of the invention may be used as single component or as mixtures
with other solid forms, which may be crystalline or amorphous.

As to the novel polymorphic forms of Rosuvastatin calcium it is preferred that these contain
25-100% by weight, especially 50-100% by weight, of at least one of the novel forms, based
on the total amount of Rosuvastatin calcium. Preferably, such an amount of the novel
polymorphic forms of Rosuvastatin calcium is 75-100% by weight, especially 90-100% by
weight. Highly preferred is an amount of 95-100% by weight.

Another object of the invention is a method of delivering a crystal form of bis[(E)-7-[4-(4-fluo-
rophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl](3R,5S)-3,5-dihydroxy-
hept-6-enoic acid] calcium salt and hydrates thereof to a host, comprising administering to a
host an effective amount of a crystal form B and/or C according to the invention.

A further object of the invention is the use of a crystal form B and/or C of bis[(E)-7-[4-(4-fluo-
rophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl](3R,5S)-3,5-dihydroxy-
hept-6-enoic acid] calcium salt and hydrates thereof for the manufacture of a medicament
useful in the treatment of disorders in connection with need of inhibiting the HMG-CoA re-
ductase, and subsequently suppressing the biosynthesis of cholesterol, and especially useful

in the treatment of hypercholesterolemia, hyperlipoproteinemia, and atherosclerosisin in a
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mammal, such as a human; and crystal forms B and/or C according to the invention for use

in medical therapy.

The following examples illustrate the invention.

A) Preparation of crystalline forms B and C

Example A1: Preparation of crystal form B

79 mg amorphous rosuvastatin calcium are dissolved in 20 ml of bi-distilled water containing
10 mg of sodium dodecyl sulphate. The volume of the solution is reduced then to about 3 ml
under a nitrogen gas flow of about 30 ml/min.. The resulting suspension is stirred thereafter
at 2312 °C. The crystals are filtered off, washed with 2 ml bi-distilled water and then dried in
air at room temperature. The dried crystalline solid is investigated by powder X-ray diffraction
and it shows a diffraction pattern as displayed in Figure 1.

Example A2: Preparation of crystal form C

49 mg amorphous rosuvastatin calcium are suspended in 3 ml t-butyl-methylether, which is
saturated with water. The suspension is heated to 75 °C for a few minutes and then cooled to
5 °C. The resulting suspension is stirred for 48 hours at 5 °C. The temperature is thereafter
raised to 2312 °C and stirring of the suspension is continued at this temperature for 5 days.
The formed white solid is filtered off, dried in air at ambient temperature and then dried in air
for about 2 hours. The dried crystalline solid is investigated by powder X-ray diffraction and it
shows a diffraction pattern as displayed in Figure 2.

Experimental:
Powder X-ray Diffraction (PXRD): PXRD is performed on a Philips 1710 powder X-ray dif-

fractometer using CuK, radiation. D-spacings are calculated from the 26 values using the
wavelength of 1.54060 A. Generally, 26 values are within an error of £0.1-0.2°. The expe-
rimental error on the d-spacing values is therefore dependent on the peak location.

Brief description of the drawings

Figure 1 is a characteristic X-ray powder diffraction pattern of form B
Figure 2 is a characteristic X-ray powder diffraction pattern of form C
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Claims:

1. A crystalline form of bis[(E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)ami-
no]pyrimidin-5-yl](3R,5S)-3,5-dihydroxyhept-6-enoic acid] calcium salt and hydrates thereof
which exhibits a characteristic X-ray powder diffraction pattern with characteristic peaks ex-
pressed in d-values (A):

30.00 (vs), 18.10 (m), 15.00 (m) and 10.00 (m);

hereinafter designated as form B.

2. A crystalline form according to claim 1, comprising bis[(E)-7-[4-(4-fluorophenyl)-6-isopro-
pyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl}(3R,5S)-3,5-dihydroxyhept-6-enoic acid]
calcium salt and hydrates thereof, which exhibits a characteristic X-ray powder diffraction
pattern with characteristic peaks expressed in d-values (A):

30.0 (vs); 18.1 (m); 15.0 (m); 12.9 (w); 10.7 (vw); 10.0 (m); 9.5 (w); 8.6 (vs); 7.7 (w); 6.3 (vw);
6.00 (vw); 5.56 (vw); 4.74 (w); 4.57 (w); 4.34 (vw); 4.24 (vw); 4.02 (vw); 3.87 (w); 3.79 (w);
and 3.66 (vw);

hereinafter designated as form B.

3. A crystalline form according to claim 1, comprising a crystalline form B of bis[(E)-7-[4-(4-
fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl](3R,5S)-3,5-dihy-
droxyhept-6-enoic acid] calcium salt and hydrates thereof, which exhibits a characteristic X-
ray powder diffraction pattern as exhibited in Figure 1.

4. A process for the preparation of crystalline form B of bis[(E)-7-[4-(4-fluorophenyl)-6-iso-
propyl-2-[methyl(methylsulfonylJamino]pyrimidin-5-yl](3R,5S)-3,5-dihydroxyhept-6-enoic acid]
calcium salt and hydrates thereof according to claim 1, which comprises
a) dissolving at ambient temperature a rosuvastatin calcium or a hydrate thereof in water
containing an anionic surfactant;
b) removing water at ambient temperature to reduce the volume of water by 30% or
more, relative to the volume used to dissolve rosuvastatin;
c) stirring the obtained suspension at ambient temperature for a time sufficient to pro-
duce said form B; and
d) filtering off the solid.
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5. A process according to claim 4, wherein the concentration of rosuvastatin in water in step

a) ranges from 0.001 to 1 percent by weight.

6. A process according to claim 4, wherein ambient temperature means a temperature range

at room temperature, comprising 20 to 30 °C.

7. A process according to claim 4, wherein the anionic surfactant comprises organic com-
pounds having hydrophilic acidic groups and hydrophobic carbon residues with 6 to 30 car-
bon atoms, and optionally hetero atoms such as oxygen, and salts thereof.

8. A process according to claim 7, wherein the anionic surfactant comprises alkyl sulphates.

9. A process according to claim 8, wherein the anionic surfactant comprises alkyl sulphates
having formula Cg-CxalkylOSOsH.

10. A process according to claim 4, wherein the amount of anionic surfactant ranges from

0.001 to 0.5 percent by weight, referred to the amount of water.

11. A process according to claim 4, wherein the phase equilibration in process step c) is
carried out for a time period of hours to several days.

12. A crystalline form of bis[(E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)-
amino]pyrimidin-5-yl](3R,5S)-3,5-dihydroxyhept-6-enoic acid] calcium salt and hydrates the-
reof which exhibits a characteristic X-ray powder diffraction pattern peak expressed in 26-va-
lues (A), measured with a conventional powder X-ray diffractometer using Cu-Ko: radiation at
26 = 3.6°£2° (m):

hereinafter designated as form C.

13. A crystalline form of bis[(E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)-
amino]pyrimidin-5-yl](3R,5S)-3,5-dihydroxyhept-6-enoic acid] calcium salt and hydrates the-
reof according to claim 12, which exhibits characteristic X-ray powder diffraction peaks ex-
pressed in 26-values (A), measured with a conventional powder X-ray diffractometer using
Cu-Ka radiation at

20 = 3.6°+2° (m) and at 26 = 19°+5° (m, broad)
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hereinafter designated as form C.

14. A crystalline form C of bis[(E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)-
amino]pyrimidin-5-yl](3R,5S)-3,5-dihydroxyhept-6-enoic acid] calcium salt and hydrates the-
reof, which exhibits a characteristic X-ray powder diffraction pattern as exhibited in Figure 2.

15. A process for the preparation of crystalline form C of bis[(E)-7-[4-(4-fluorophenyl)-6-
isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl](3R,5S)-3,5-dihydroxyhept-6-enoic
acid] calcium salt and hydrates thereof according to claim 12, which comprises
a) suspending at ambient temperature an amorphous rosuvastatin calcium or a hydrate
thereof in an organic solvent which has a low solubility for said rosuvastatin calcium
or a hydrate thereof and which contains a small amount of water;
b) heating the suspension to a temperature of at least 40 °C for a short time period;
c) cooling down thereafter the suspension to a temperature below 20 °C;
d) stirring the suspension at the temperature of step c) for a time period of up to 4 days;
e) raising the temperature to ambient temperature and stirring for a time period
sufficient to form crystal form C at ambient temperature; and
f) filtering off afterwards the crystalline solid from the suspension.

16. A process according to claim 15, wherein the solubility of the organic solvent is in the

range of 0.01 to 10 mg/ml.

17. A process according to claim 15, wherein organic solvent is selected from the group of
aliphatic alcohols, having at least 2 and up to 12 carbon atoms, aliphatic or cycloaliphatic hy-

drocarbons and aliphatic non-cyclic ethers.

18. A process according to claim 15, wherein the amount of water in the solvent is 0.01 to 20

volume percent.

19. A pharmaceutical composition comprising the crystal forms B and/or C of bis[(E)-7-[4-(4-
fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl](3R,5S)-3,5-dihydro-
xyhept-6-enoic acid] calcium salt and hydrates thereof, and a pharmaceutically acceptable

carrier or diluent.
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20. A therapeutic method for producing an HMG-CoA reductase inhibiting effect in a mammal
comprising administering to a mammal in need of such therapy, an effective amount of a cry-
stal form B and/or C of bis[(E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)ami-
no]pyrimidin-5-yl](3R,5S)-3,5-dihydroxyhept-6-enoic acid] calcium salt and hydrates thereof.

21. A method of delivering a crystal form of bis[(E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-[me-
thyl(methylsulfonyl)amino]pyrimidin-5-yl](3R,5S)-3,5-dihydroxyhept-6-enoic acid] calcium salt
and hydrates thereof to a host, comprising administering to a host an effective amount of a
crystal form B and/or C according to the invention.

22. Use of a crystal form B and/or C of bis[(E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-[methyl-

(methylsulfonyl)amino]pyrimidin-5-yl](3R,5S)-3,5-dihydroxyhept-6-enoic acid] calcium salt

and hydrates thereof for the manufacture of a medicament useful in the treatment of disor-
ders in connection with need of inhibiting the HMG-CoA reductase, and subsequently sup-
pressing the biosynthesis of cholesterol.

23. Use according to claim 22 for the manufacture of a medicament useful in the treatment of
hypercholesterolemia, hyperlipoproteinemia, and atherosclerosisin in a mammal, such as a

human.
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