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(54) Title: A PROCESS FOR MANUFACTURING ROSUVASTATIN POTASSIUM AND CRYSTALLINE AND AMORPHOUS

FORMS THEREOF

(I

& (57) Abstract: A process of manufacturing of Rosuvastatin Potassium of formula (1) is disclosed. The process comprises the steps
of (a) treating Rosuvastatin protected compound of formula (I) wherein R and R” are same or different having C,-C, carbon atom
or hydrogen or R and R™ can combine together to afford a cyclic structure comprising a junction atom as carbon or metal atom such
as Si (silicon); with an inorganic base of the kind such as herein described having potassium as cation in a suitable solvent to form

=

Rosuvastatin potassinm; (b) isolating Rosuvastatin potassium.
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A PROCESS FOR MANUFACTURING ROSUVASTATIN POTASSIUM
FIELD OF THE INVENTION

The present invention relates to a process for the manufacture of potassium salt
of (B) -—7-[4-(4-flurophenyl)-6-isopropyl-2- [methyl (methylsulfonyl) amino]
pyrimidin-5-yIJ(3R, 5S)-3, 5-dihydroxy-6-heptenoic acid
BACKGROUND OF THE INVENTION

US RE 37314 (Reissue of US 5,260,440) discloses Rosuvastatin that 'is
chemically known as (E) -7-[4-(4-flurophenyl)-6-isopropyl-2- [methyl
(methylsulfonyl) amino] pyrimidin-5-y1J(3R, 5S)-3, 5-dihydroxy-6-heptenoic acid and
its salts, which are HMG CoA reductase inhibitors and useful in the treatment of
hypercholesterolemia, hyperlipoproteinemia and atherosclerosis.

The 314 patent discloses the existence of Rosuvastatin in the generic formula
and its various alkali metal salts e., lithium, sodium, potassium, and cesium, as well as
alkaline earth metal salts are beryllium, magnesium, and calcium. However ‘314 patent
is limited in its disclosure to an amorphous (powder) form of the calcium salt of
Rosuvastatin, which is prepared by isolating its precursor sodivm salt. State of the
sodium salt obtained in ‘314 patent is defined as “powdery crystals™.

A powdery or amorphous form of a compound intended for pharmaceutical use
may give rise to manufacturing problems and there is therefore a need to identify
alternative salt of rosuvastatin that is crystalline salt. Such crystalline salt can generally
be purified more easily than an amorphous form and may possess other édvantageous
properties, for example in relation to their particular crystalline form and/or their
solubility characteristics and/or their lack of hygroscopicity and/ or their stability
characteristics, including their thermal stability properties and/or their ability to
undergo oxidative degradation.

W02005068435 discloses a method of preparation of the amorphous hemi-
calcium salt of rosuvastatin by a one-pot manufacturing process {rom the Rosuvastatin
ester or lactone intermediate. The invention describes use of alkali metal hydroxides for
the purpose of the hydrolysis of Rosuvastatin ester or lactone intermediate in a suitable
solvent system, which is subjected to the treatment of Calcium acetate or Calcium
hydroxide to afford amorphous hemicalcium salt of Rosuvastatin without isolating any
intermediate alkali metal salt of Rosuvastatin.

WO 2005077917 describes the process for preparation of novel amorphous

rosuvastatin magnesium from crystalline rosuvastatin magnesium, rosuvastatin methyl
1
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ammonjum salt and from Rosuvastatin lactone. In this patent use of potassium
hydroxide, potassium carbonate or potassium bicarbonates dlsclosed for the purpose of
the hydrolysis of Rosuvastatin lactone but use of the bases contammg catlon potassmm
are not exemplified in the invention. Also any 1ntermed;at¢ step havitig alkah metal salt
of Rosuvastatin is not isolated. ’ T |

WO02004/014872 discloses an improved process for manufaciuring fosuvastatin
calcium salt. According to th1s patent publication, various animonium salts of
Rosuvastatin is subjected to the treatment of i 1norgan1c bases containing alkah metal
cations. The in-situ obtained Rosuvastatin alkali metal salt is converted to its
corresponding calcium salt by means of reactfng RosuVastatin alkali metal salt with
culeium chioride dihydrate. The isolation of potassitim salt is fiot exemolified in this
patent.

WO02004/108691 discloses an improved process for manufacturing calcium salt
of rosuvastatin, in this patent various alkali metal hydroxide have used for the
hydrolysis of Rosuvastatin ester in a suitable aqueous solvent system. However use of
potassium hydroxide for the purpose of hydrolysis or isolation of potassium salt is not
exemplified within the art. ’

US 6,841,554 discloses various crystalline ammonium, lithium and magnesium
salts of rosuvastatin. Even though ammonium salt of rosuvastatin are not likely to be
used for administration to a patient, this patent only teaches a method for purifying
rosuvastatin through crystallization.

US 6,589,959 disclose the process for preparation of crystal]ine form of
rosuvastatin calcium salt (Form-A) by warming the amorphous form of rosuvastatin
calcium. .

WO 2005051921 hgs described the alkyl ammonium crystalline salts of
rosuvastatin that provide for purification of rosuvastatin and its pharmaceutically
acceptable salts also claiming the XRPD peak values.

In all the prior art purpose of the invention is related to the isolation of
amorphoué Rosuvastatin calcium salt that involves in-situ formation of various alkali
metal salts of Rosuvastatin, which are not isolated. Moreover various prior art teaches
obtaining crystalline salts of Rosuvastatin but not the method to isolate the
Rosuvastatin potassium salt or its purification.

Various prior arts describe amorphous salts of Rosuvastatin. The amorphous

form has its advantages and disadvantages that it is not suitable from commercial point
2
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of view because, the amorphous product is difficult to isolate and the product is not
obtained in high purity. Moreover, it is difficult while handling amorphous product at
various unit operation stages because of the problem of dusting, hence handling
amorphous products requires installing special equipments to overcome health hazards.

However, amorphous form has its advantages such as high surface area that helps
increasing solubility profile of the drug substance and in some cases different bio-
availability pattern compared to the crystalline form (Konne T., Chem. Pharm. Bull., 38
2003 (1990)).

There is therefore, a need for a rosuvastatin salt with improved pharmaceutical
charactaeristics, also the present invention alleviates the hitherto problems associated
with prior art rosuvastatin salts as described above.

Prior art also provides a basis for the present invention because the potassium salt
has not isolated within the art though potassium hydroxide is disclosed for the use in

saponification for obtaining rosuvastatin.

SUMMARY OF THE INVENTION
The present invention provides a process of manufacturing of Rosuvastatin

Potassium of formula (I)

Formula-(I)

comprising the steps of
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Formula-(II)

wherein R is CHs and R' and R? are same or different having C;-C4 carbon atom or
hydrogen or R' and R? can combine together to afford a cyclic structure comprising a
junction atom as carbon or metal atom such as 5i (silicon);

with an inorganic base of the kind such as herein described having potassium as cation
in a suitable solvent to form Rosuvastatin potassivm;

(b) isolating Rosuvastatin potassium.

In a preferred feature, said inorganic base is selected from potassium hydroxide,
potassium  bicarbonate, potassium carbonate, potassium tert-butoxide, potassium
alcoholate

In another preferred feature, the mole ratio of said Rosuvastatin protected
compound of formula (II) to said inorganic base 1:1.25.

In another preferred feature, said solution is further cooled to 0°C to 10°C
preferably to 5°C to 10°C and potassium hydroxide is added to give Rosuvastatin
potassium salt.

In another preferred feature, the concentration of the solution is further reduced
by unit operation distillation, whereby maximum solvent is removed under vacuum at
50 to 55 °C temperature.

In another preferred feature, said solvent is an algohol selected from the proup
consisting of methanol, ethanol, isopropanol, n-butanol, isobutanol or mixtures thereof,

preferably methanol.
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8 In another preferred feature, said Rosuvastatin potassium is isolated in an
g amorphous form.
z In another preferred feature, said Rosuvastatin potassium is further crystallized
g from suitable solvent to obtain ¢rystalline Rosuvastatin potassium.
5 In another preferred feature, said suitable solvent is acetonitrile.
vy The present invention also relates to crystalline and amorphous Rosuvastatin
g potassium prepared in accordance with the present invention, and to Rosuvastatin
% potassium in isolated form.
{3 In a preferred feature, said crystalline Rosuvastatin potassium is characterized by
8 10 X-ray powder diffraction (XRD) having main peaks at 3.44. 6.74, 9.71, 10.09, 11.81,
A 16.86, 20.26, 21,53, 25.41, 26,83, 28,43, 34.3] +0.2 degree two theta,
In a preferred feature, said crystalline Rosuvastatin potassium has the X-Ray
powder diffraction pattern as shown in Figure-2.
In a preferred feature, said amorphous Rosuvastatin Potassium has the X-Ray
15 powder diffraction as shown in Figure-1.
BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS
In the accompanying drawings:
Fig 1: shows the X-Ray diffraction pattern of amorphous Rosuvastatin Pottassium
20  of the present invention;
Fig 2: shows the X-Ray diffraction pattern of crystalline Rosuvastatin Pottassium
of the present invention;
DETAILED DESCRIPTION
25 According to the present invention there is provided a potassium salt of the

compound(E)-7-[4-(4-flurophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]
pyrimidin-3-y1]J(3R, 58)-3, 5-dihydroxy-6-heptenoic acid in amorphous as well as
crystalline form.

2671441 (OHMWBLEME) P7A3SA.AU
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The Rosuvastatin potassium salt of the present invention is represented by the

formula (I)

O, . -
H CcOO
OH
F 7 CHs
N\fN
HaCo N. " K
'S"\O CHa
Formula- (I)

More particularly, the present invention provides a crystalline, amorphous and
solvate form of rosuvastatin potassium salt, which can be well characterized by its
unique X-ray powder diffraction pattern.

Derivatization is a part of the purification technique. Hence, it is also a
preferred embodiment of present invention to utilize pure Rosuvastatin potassium salt,
which is free from its enantiomeric as well as process related impurities and thus
suitable for the preparation of crystalline or amorphous form of Rosuvastatin calcium
salt.

Pure Rosuvastatin potassium salt can be derived from its various intermediate
forms such as solvates preferably alcoholates and hydrates or from aﬁ amorphous
Rosuvastatin potassium salt.

Reaction Scheme-I

F ' HO -

CcOO
OH
Inorganic Base having F 7 CHs
K" as cation
SN CHs e N.zN
) Saponification in suitable ag. \f
CHa CHa organic solvent or solvent HsCo _N. e
) mixture $5 CHs
Rosuvastatin Protcted o]

Derivative Isolation of Rosuvastatin
Formula-(IT) 6 Potassium
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For the purpose of this invention Rosuvastatin potassium salt ¢an be isolated by
hydrolysis of the compounds of formula- I w1th the help of i morgamc base havmg K*
ds cation such as potassmm hydrox1de, potassmm carbonate, potasslum blcarbonate,
potassium alcoho]ate etc. in a suitable aqueous organic solvent of solvent fixtiife.

If required for the pufpo§e of de-proteoting the Rosuvastatin protéciéd diol ester
interrhediate first it may be subjected to the treatment of acidic hydrolysis in suitable
aqueous organic solvent system. '

For the purpose of this invention for preparing potassium salt of Rostivastatin,
the precursor c¢ompound of the Formula- (II) can be used, whei€iti R1 aiid R are sirite
or different having C;-C; carbon atom or hydrogen Both R1 atid R2 ¢dn coinbme
together to afford a cyclic structure comprising a junction atom as carbon or metal atorn
such as Si (silicon). Both R'-and R? represent hydroxy! protecting groups.

Most preferably, for the purpose of this invention compound of the Formula-
(ID) is selected as methyl ester of Rosuvastatin, which can be obtained by the process as
disclosed in US 5,260,440, | '

As an end result of the hydrolysis process as described in the Reaction Scheme-
I, technmical grade of Rosuvastatin pofassium may obtained, which ean be further
converted into pure Rosuvastatin potassium by involving purification steps comprising

intermediate stages such a solvate of various solvents.

If desired solvates of Rosuvastatin potassium can intenitionally be prepared,
which may be subjected to dissolvation for obtaining pure form of Rosuvastatin
potassium. '

For the purpose of isolating pure Rosuvastatin potassium salt from the reaction
medium, the resultant solution after the completion of the saponification reaction ¢an
be subjected to vacuum drying, lyophilization (freeze drying) or spray drying. As an
end result of these process amorphous forms of Rosuvastatin potassium may be
obtained, which can be converted to crystalline Rosuvastatin potassium.

As a preferred embodiment of this invention the Rosuvastatin potassium is
useful as HMG CoA reductase inhibitor for treating hyperlipidemia, comprising

administrating to a mammal in need there of a therapeutically effective amount.
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Suitably, a Rosuvastatm potassium salt accordmg to the present itivention may
be formulated for admlmstratlon by any route, and examples dre oral, rectal, topw%t];
parental intravenous or mtramuscular admmxstratlon Preparatlons may;, if desxred be
desngnated to give slow release ofa Rosuvastatm potassxum salt by exploiting speenﬁc‘
nature of its form according 10 the present invention. t

Yet another preferred embodiment of the invention is to use Rosuvastatifi
potassium_salt, which is pﬁx;e from its i)rocess and enén’tiéiﬁéric itpurities for the
purpose of the preparation of Rosuvastatin calcium salt. |

The invention is further 111ustrated but not limited by followmg exainple
Example: 1
Preparation of Amorphous form of Rosuvastatin Potassium.

It a 2 1 four neck reaction ﬂask 'equipped' with a mechanical stirrer and
temperature as well as pH monitoring facility, 625ml of Methatiol is added. To this
reaction vessel 25.0 g Rosuvastatin protected diol of Formula= (I1a) is added undet
stirring. A solution thus obtained is cooled to 5-10°C, then the mixture of hydrochlbi‘f
acid (7.5ml) and water (52.5ml) is added slowly Wlthm 30 minutes time. Aftet
complete addition, solution in the reaction flask is stirred it at 5-10°C for 15 minufes.
The resultant solution is warmed to 30-35°C and stirr for 45 minutes.

Reaction is monitored at this stage by Thin Layer Chromatography.

Again the stirred solution in the reaction vessel is cooled to 5-10°C then slowly
the solution of potassium hydroxide is added, which is made by dissolving 12.2g of
potassium in 122m! of water at 5-10°C. The saponification is continued for 15 minutes
under vigorous stirring at the same temperature. The temperature of the saponiﬁcaﬁtjri
reaction is increased up to 20-30°C while continuing the stirring and the same condition
is maintained for30 minutes.

Reaction is monitored at this stage by Thin Layer Chromatography.

The resultant solution at the end of the saponification reaction is conceritrated to
be half of the volume by unit operation distillation at 50-55°C under vacuurh. Then
clear solution is washed with 500ml of toluene. Again it is subjected to distillation
wherein maximum amount of solvent methanol is removed at 50-55°C under vacuum.
Traces of methanol are removed by adding 200 ml of isopropanol and azeotropic
distillation is carried out under vacuum at 52°C temperature, In same reaction flask
again 150ml of isopropanol is added that results separation of potassivm chloride salt

solid at 25-35°C temperature and the suspension is filtered off. The potassium chloride
8
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is removed by filtration. The mother liquor obtained was distilled to get amorphous
form of rosuvastatin potassium.
Example: 2
Preparation of Crystalline form of Rosuvastatin Potassinm

In the mother liquor obtained from Example-1, 50ml of acetonitrile is added and
resultant solution is concentrated by distillation under vacuwmn and there after it is

allowed to cool. Potassium salt of rosuvastatin obtained by filtration is crystalline form,

F —
HO Coo
oH
(i) Con, HCI, Methanal F # CH,
o LPN OCH, . N CHg
er‘N"L‘“N NI N
o (i) KOH(ag.), Methanol ~
CH3 CHy .
H3C‘s:N“CH3 K
Rosuvastatin Protcted 9 °
Derivative Isolation of Rosuvastatin
Formula~(ITa) . Potassium

It is to be understood that, if any prior art publication is referred to herein, such
reference does not constitute an admission that the publication forms a part of the
common general knowledge in the art, in Australia or any other country,

In the claims which follow and in the preceding description of the invention,
except where the context requires otherwise due to express language or necessary
implication, the word “comprise” or variations such as “comprises” or “‘comprising” is
used in an inclusive sense, i.e, to specify the presence of the stated features but not to
preclude the presence or addition of further features in various embodiments of the

invention.

28471441 (QHMBISM) FTE36.AU
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A process of manufacturing of Rosuvastatin Potassium of formula (I)

HO coo

OH

CHs

l CHs
N\FN

0

Formula-~(I)

VA

HsC " K

£l

comprising the steps of

(a) treating Rosuvastatin protected compound of formula (II)

Formula-(1I)

10
wherein R is CH; and R' and R? are same or different having C,-C4 carbon atom or
hydrogen or R' and R? can combine together to afford a cyclic structure comprising a
junction atom as carbon or metal atom such as 8i (silicon);
with an inorganic base of the kind such as herein described having potassium as cation
15  in a suitable solvent to form Rosuvastatin potassium;

(b) isolating Rosuvastatin potassium.

10
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9.

A process as claimed in claim 1, wherein said inorganic base is selected from
putassium hydroxide, potassium bicarbonate, potassium carbonate, potassium
tert-butoxide, potassium alcoholate.

A process as c¢laimed in claim 1 or 2, wherein the mole ratio of said Rosuvastatin

protected compound of formula (I) to said inorganic base 1:1.23.

A process as claimed in any preceding claim wherein said solution is further
cooled to 0°C to 10°C and potassium hydroxide is added to give Rosuvastatin

potassium salt.

A process as claimed in claim 4, wherein the solution is further cooled to 5°C to

10°C.

A process as claimed in any preceding claim wherein the concentration of the
solution is further reduced by unit operation distillation, whereby maximum
solvent is removed under vacuum at 50 to 55 °C temperature.

A process as claimed in any preceding claim, wherein said solvent is an alcohol
selected from the group consisting of methanol, ethanol, isopropanol, n-butanel,
isobutanol or mixtures thereof,

A process as claimed in claim 7, wherein said solvent is methanol.

A process as claimed in any preceding claim, wherein said Rosuvastatin

potassium is isolated in an amorphous form.

10.

11.

A process as claimed in any preceding claim, wherein satd Rosuvastatin
potassium 15 further crystallized from suitable solvent to obtain crystalline

Rosuvastatin potassium.

A process as claimed in claim 10, wherein said suitable solvent is acetonitrile.

11
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12.

13.

14.

15.

16.

17,

18.

19.

Rosuvastatin Potassium of formula (I) as manufactured by the process of any one

ol claims 1t0 11,

A ¢rystalline Rosuvastatin potassiom.

A crystalline Rosuvastatin potassium as claimed in claim 13 characterized by X-
ray powder diffraction (XRD)) having main peaks at 3.44. 6.74, 9.71, 10.09,

11.81, 16.86, 20.26, 21.53, 25.41, 26.83, 28.43, 34.31 +0.2 degree two theta.

A crystalline Rosuvastatin polassium as ¢laimed in claim 14 having the X-Ray

powder diffraction pattern as shown in Figure-2,

An amorphous Rosuvastatin potassium.

An amorphous Rosuvastatin Potassium as claimed in claim 16 having the X-Ray

powder diffraction as shown in Figure-1.

The Rosuvastatin potassium as claimed in any preceding claim in isolated form.
Processes for manufacturing Rosuvastatin potassivm or Rosuvastatin potassium
as manufactured by the process; crystalline Rosuvastatin potassium, amorphous

Rosuvastatin potassium; or isolated Rosuvastatin potassium, substantially as

herein described with reference to the accompany drawings or examples.

12
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