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Description

FIELD OF THE INVENTION

[0001] The present invention provides a process for the preparation of raltegravir potassium amorphous form.

BACKGROUND OF THE INVENTION

[0002] Inhibitors of human immunodeficiency virus (HIV) protease have been approved for use in the treatment of HIV
infection for several years. A particularly effective HIV integrase inhibitor is N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(1-
methyl-1-{[(5-methyl-1,3,4-oxadiazol-2-yl)carbonyl]amino}ethyl)-6-oxo-1,6-dihydropyrimidine-4-carboxamide, also
known as raltegravir and its pharmaceutically acceptable salts such as raltegravir potassium. Raltegravir is represented
by the following structure.

[0003] Polymorphism is defined as "the ability of a substance to exist as two or more crystalline phases that have
different arrangement and /or conformations of the molecules in the crystal Lattice. Thus, in the strict sense, polymorphs
are different crystalline forms of the same pure substance in which the molecules have different arrangements and / or
different configurations of the molecules". Different polymorphs may differ in their physical properties such as melting
point, solubility, X-ray diffraction patterns, etc. Although those differences disappear once the compound is dissolved,
they can appreciably influence pharmaceutically relevant properties of the solid form, such as handling properties,
dissolution rate and stability. Such properties can significantly influence the processing, shelf life, and commercial ac-
ceptance of a polymorph. It is therefore important to investigate all solid forms of a drug, including all polymorphic forms,
and to determine the stability, dissolution and flow properties of each polymorphic form. Polymorphic forms of a compound
can be distinguished in the laboratory by analytical methods such as X-ray diffraction (XRD), Differential Scanning
Calorimetry (DSC) and Infrared spectrometry (IR).
[0004] Solvent medium and mode of crystallization play very important role in obtaining a crystalline form over the other.
[0005] Raltegravir can exist in different polymorphic forms, which differ from each other in terms of stability, physical
properties, spectral data and methods of preparation.
[0006] WO Patent Publication No. 03/035077 disclosed N-substituted 5-hydroxy-6-oxo-1,6-dihydropyrimidine-4-car-
boxamides and pharmaceutically acceptable salts thereof. Processes for the preparations of raltegravir and related
compounds were disclosed in WO Patent No. 03/035077. According to WO Patent No. 03/035077, raltegravir is prepared
by reacting 5-methyl-1,3,4-oxadiazole-2-carboxylic acid with 2-(1-amino-1-methylethyl)-N-(4-fluorobenzyl)-5-hydroxy-
1-methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide in acetonitrile in presence of triethyl amine and N,N-dimethylfor-
mamide.
[0007] Patent Publication US 2006/12205 disclosed two crystalline forms and an amorphous form of raltegravir po-
tassium and processes for their preparation. The Publication described the formation of two crystalline forms of raltegravir
potassium, which were designated raltegravir potassium salt of crystalline anhydrous Form 1 and hydrated Form 2.
[0008] According to the ’205 patent publication, crystalline anhydrous form 1 of raltegravir potassium salt (characterized
by an X-ray powder diffraction pattern having peaks expressed as 2θ at about 5.9, 12.5, 20.0, 20.6 and 25.6 degrees
and further characterized by an differential scanning calorimetry exhibiting a single endotherm with a peak temperature
of about 279 deg C) can be prepared by crystallization of raltegravir potassium from mixing an aqueous solution of a
potassium base with a mixture comprising raltegravir, water and alcohol to form a basic solution of raltegravir and filtering
the solution. The resulting solution was seeded to provide the crystalline potassium salt of raltegravir.
[0009] According to the ’205 patent publication, crystalline hydrated form 2 of raltegravir potassium salt (characterized
by an X-ray powder diffraction pattern having peaks expressed as 2θ at about 7.9, 13.8, 15.7, 24.5 and 31.5 degrees
and further characterized by an differential scanning calorimetry exhibiting two broad endotherms with peak temperatures
of about 146 deg C and 239 deg C and a third sharp endotherm with a peak temperature of about 276 deg C) can be
prepared by crystallization of raltegravir potassium from solid potassium hydroxide and raltegravir were added to acetone,
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and the resulting solution was sonicated for several minutes until a precipitate formed. Then the resulting suction was
filtered to dryness.
[0010] We have discovered that raltegravir can be prepared in well-defined and consistently reproducible amorphous
form and crystalline form.
[0011] One object of the present invention is to provide an amorphous form of raltegravir potassium and a process
for preparing it and pharmaceutical compositions comprising it.
[0012] Also described is a novel crystalline form of raltegravir potassium and a process for preparing it and pharma-
ceutical compositions comprising it.

SUMMARY OF THE INVENTION

[0013] Described is a process for preparation of raltegravir potassium amorphous form, which comprises freeze drying
an aqueous solution of raltegravir potassium at - 170 to -180 deg C to obtain raltegravir potassium amorphous form.
[0014] In accordance with the present invention, there is provided a process for the preparation of raltegravir potassium
amorphous form, which comprises:

a) stirring raltegravir potassium in water;
b) removing the water from the solution obtained in step (a) to obtain a solid;
c) slurrying the solid obtained in step (b) with an organic solvent; and
d) isolating raltegravir potassium amorphous form.

[0015] Also described is a novel crystalline form of raltegravir potassium designated as form H1 characterized by
peaks in the powder x-ray diffraction spectrum having 2θ angle positions at about 5.2, 6.9, 9.0, 13.9, 21.5 and 23.0 6
0.2 degrees.
[0016] Also described is a process for the preparation of raltegravir potassium crystalline form H1, which comprises:

a) providing a solution of raltegravir potassium in dimethylformamide or dimethylacetamide or mixture thereof,
optionally mixed with one or more other solvent;
b) separating solid from the solution obtained in step (a); and
c) isolating raltegravir potassium crystalline form H1.

[0017] Also described is a pharmaceutical composition comprising a polymorphic form of raltegravir potassium selected
from form H1 and amorphous form or a mixture thereof; and a pharmaceutically acceptable excipient.

DETAILED DESCRIPTION OF THE INVENTION

[0018] In accordance with one aspect of the present invention, there is provided an amorphous form of raltegravir
potassium. The powdered x-ray diffractogram (PXRD) of raltegravir potassium amorphous form is shown in figure 1.
[0019] Raltegravir potassium amorphous form of present invention is further characterized by a Differential Scanning
Calorimetry (DSC) thermogram as shown in figure 2.
[0020] Freeze drying is the term used, freezing the material and then reducing the surrounding pressure and adding
enough heat to allow the frozen water in the material to sublime directly from the solid phase to gas.
[0021] Also described is a process for preparation of raltegravir potassium amorphous form, which comprises freeze
drying an aqueous solution of raltegravir potassium at - 170 to -180 deg C to obtain raltegravir potassium amorphous form.
[0022] In accordance with one aspect of the present invention, there is provided a process for the preparation of
raltegravir potassium amorphous form, which comprises:

a) stirring raltegravir potassium in water;
b) removing the water from the solution obtained in step (a) to obtain a solid;
c) slurrying the solid obtained in step (b) with an organic solvent; and
d) isolating raltegravir potassium amorphous form.

[0023] The organic solvent used in step (c) is a solvent or a mixture of solvents and is selected from the group consisting
of a heptane, hexane, diethyl ether, cyclohexane, n-hexanol, n-octanol, 3-ethyl-3-pentanol, polyethylene glycol, isopropyl
acetate, n-butyl acetate, glycerol triacetate, acetone, methyl isobutyl ketone, 2,4-dimethylpentanone, alpha-tetralone,
methyl t-butyl ether, 2,2,4,4-tetramethyltetrahydrofuran, toluene, tetralin, nitrobenzene, p-xylene, sulfolane and decalin.
Preferable organic solvent is selected from heptane, hexane, diethyl ether and cyclohexane, still more preferable organic
solvent is heptane.
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[0024] Raltegravir potassium used in the process of the present invention may be in the form of hydrated and anhydrous.
Thus, for example, raltegravir potassium anhydrous crystalline form 1 and raltegravir potassium hydrated crystalline
form 2 may be used.
[0025] The water may be removed from the solution in step (b) by known methods, for example, distillation or spray
drying.
[0026] The distillation of the solvent may be carried out at atmospheric pressure or at reduced pressure. The distillation
may also preferably be carried out until the solvent is almost completely distilled off.
[0027] The temperature at which slurrying is carried out is not critical and the slurrying may conveniently be carried
out at room temperature.
[0028] The isolation of raltegravir potassium amorphous form may be performed by conventional techniques such as
centrifugation and filtration.
[0029] Also described is a novel crystalline form of raltegravir potassium designated as form H1 characterized by
peaks in the powder x-ray diffraction spectrum having 2θ angle positions at about 5.2, 6.9, 9.0, 13.9, 21.5 and 23.0 6
0.2 degrees. The powdered x-ray diffractogram (PXRD) of raltegravir potassium crystalline form H1 is shown in figure 3.
[0030] Raltegravir potassium crystalline form H1 of present invention is further characterized by a Differential Scanning
Calorimetry (DSC) thermogram as shown in figure 4.
[0031] The raltegravir potassium crystalline form H1 may be identified and differentiated from the known polymorphs
by its characteristic PXRD pattern. Thus, for example, a peak at 5.2 6 0.2 degrees 2θ is present and a peak at 12.5 6
0.2 degrees 2θ is absent in the PXRD of the raltegravir potassium crystalline form H1 of the present invention, but the
peak at 5.2 6 0.2 degrees 2θ is absent and a peak at 12.5 6 0.2 degrees 2θ is present in the PXRD of the raltegravir
potassium anhydrous crystalline form 1 disclosed in the WO Patent Publication No. 2006/060712.
[0032] Also described is a process for the preparation of raltegravir potassium crystalline form H1, which comprises:

a) providing a solution of raltegravir potassium in dimethylformamide or dimethylacetamide or mixture thereof,
optionally mixed with one or more other solvent;
b) separating solid from the solution obtained in step (a); and
c) isolating raltegravir potassium crystalline form H1.

[0033] Raltegravir potassium used in the process may be in the form of hydrated, anhydrous and amorphous. Thus,
for example, raltegravir potassium amorphous form, raltegravir potassium anhydrous crystalline form 1 and raltegravir
potassium hydrated crystalline form 2 may be used. Preferable raltegravir potassium amorphous form is used.
[0034] The other solvent used in step (a) is an inorganic solvent or an organic solvent and may be selected from the
group consisting of a water, dimethyl sulfoxide, liquid ammonia, cyclohexane and hexane. Preferable other solvent is
water.
[0035] The isolation of raltegravir potassium crystalline form H1 may be performed by conventional techniques such
as centrifugation and filtration.
[0036] Also described is a pharmaceutical composition comprising a polymorphic form of raltegravir potassium selected
from form H1 and amorphous form or a mixture thereof; and a pharmaceutically acceptable excipient.
[0037] The pharmaceutical dosage form may preferably be in an oral dosage form.

BRIEF DESCRIPTION OF THE DRAWING

[0038]

Figure 1 is X-ray powder diffraction spectrum of raltegravir potassium amorphous form.
Figure 2 is Differential scanning calorimetry (DSC) thermogram of raltegravir potassium amorphous form.
Figure 3 is X-ray powder diffraction spectrum of raltegravir potassium crystalline form H1.
Figure 4 is Differential scanning calorimetry (DSC) thermogram of raltegravir potassium crystalline form H1.

[0039] X-ray powder diffraction spectrum was measured on a bruker axs D8 advance X-ray powder diffractometer
having a copper-Kα radiation. Approximately 1gm of sample was gently flattered on a sample holder and scanned from
2 to 50 degrees two-theta, at 0.02 degrees to theta per step and a step of 52 seconds. The sample was simply placed
on the sample holder. The sample was rotated at 30 rpm at a voltage 40 KV and current 35 mA.
[0040] DSC (Differential Scanning Calorimetry) measurements were performed with a DSC Q10 (TA Instruments,
Inc.). About 2.3 mg of the powder was placed in an open aluminum pan and it was crimped with an aluminum lid. The
crimped sample was then placed in the DSC cell opposite to empty aluminum pan (as reference) and the sample was
scanned at 10 deg C/min from 50 deg C to 300 deg C.
[0041] The invention will now be further described by the following examples, which are illustrative rather than limiting.
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Examples

Example 1

(Reference)

[0042] Raltegravir potassium (25 gm) was dissolved in water (350 ml), stirred for 15 minutes at room temperature.
The solution was filtered on hiflo bed and the bed washed with water (25 ml). The resulting solution was subjected to
freeze drying at -180 deg C for 13 hours to obtain 25 gm of raltegravir potassium amorphous form.

Example 2

[0043] Raltegravir potassium anhydrous crystalline form 1 (10 gm) was dissolved in water (150 ml), stirred for 15
minutes at room temperature. The solution was filtered on hiflo bed, the bed washed with water and distilled off the water
under vacuum at 55 to 60 deg C to obtain solid. To the solid was added heptane (100 ml), distilled off the solvent and
solid was collected. The solid was taken in heptane (100 ml), stirred for 2 hours at room temperature, filtered, washed
the solid with heptane and dried the solid at 90 to 100 deg C for 5 hours to obtain 9.5 gm of raltegravir potassium
amorphous form.

Example 3

(Reference)

[0044] Raltegravir potassium amorphous form (10 gm) as obtained in example 2 was dissolved in dimethylformamide
(100 ml) at room temperature. The solution was stirred for 1 hour at room temperature and separated the solid. The
solid was stirred for 24 hours at room temperature, filtered, washed the solid with dimethylformamide and dried at 115
to 120 deg C for 48 hours to obtain 10 gm of raltegravir potassium crystalline form H1.

Example 4

(Reference)

[0045] Raltegravir (10 gm) was dissolved in dimethylformamide (100 ml) at room temperature and cooled to 10 to 15
deg C. To the reaction mass was added slowly a mixture of potassium hydroxide (1.5 gm) and water (2 ml) at 10 to 15
deg C and the temperature was raised to 25 to 30 deg C, filtered. The solid obtained was washed with dimethylformamide
and dried at 110 to 120 deg C for 48 hours to obtain 7 gm of raltegravir potassium crystalline form H1.

Claims

1. A process for the preparation of raltegravir potassium amorphous form, which comprises:

a. stirring raltegravir potassium in water;
b. removing the water from the solution obtained in step (a) to obtain a solid;
c. slurrying the solid obtained in step (b) with an organic solvent; and
d. isolating raltegravir potassium amorphous form,

wherein the organic solvent used in step (c) is a solvent or a mixture of solvents and selected from the group
consisting of a heptane, hexane, diethyl ether, cyclohexane, n-hexanol, n-octanol, 3-ethyl-3-pentanol, polyethylene
glycol, isopropyl acetate, n-butyl acetate, glycerol triacetate, acetone, methyl isobutyl ketone, 2,4-dimethylpen-
tanone, alpha-tetralone, methyl t-butyl ether, 2,2,4,4-tetramethyltetrahydrofuran, toluene, tetralin, nitrobenzene, p-
xylene, sulfolane and decalin.

2. The process as claimed in claim 1, wherein the raltegravir potassium used is in the form of hydrated and anhydrous.
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Patentansprüche

1. Verfahren zur Herstellung von Raltegravir-Kalium in amorpher Form, wobei das Verfahren Folgendes umfasst:

a. Rühren von Raltegravir-Kalium in Wasser;
b. Abziehen des Wassers aus der in Schritt (a) erhaltenen Lösung, um einen Feststoff zu erhalten;
c. Aufschlämmen des in Schritt (b) erhaltenen Feststoffs mit einem organischen Lösungsmittel und
d. Isolieren von Raltegravir-Kalium in amorpher Form,

wobei das in Schritt (c) verwendete organische Lösungsmittel ein Lösungsmittel oder ein Gemisch von Lösungs-
mitteln ist und aus der Gruppe bestehend aus einem Heptan, Hexan, Diethylether, Cyclohexan, n-Hexanol, n-
Octanol, 3-Ethyl-3-pentanol, Polyethylenglykol, Isopropylacetat, n-Butylacetat, Glycerintriacetat, Aceton, Methyli-
sobutylketon, 2,4-Dimethylpentanon, alpha-Tetralon, Methyl-t-butylether, 2,2,4,4-Tetramethyltetrahydrofuran, To-
luol, Tetralin, Nitrobenzol, p-Xylol, Sulfolan und Decalin ausgewählt ist.

2. Verfahren nach Anspruch 1, wobei das verwendete Raltegravir-Kalium in der hydratisierten und der wasserfreien
Form ist.

Revendications

1. Procédé de préparation d’une forme amorphe du raltégravir potassique, qui comprend les étapes consistant à :

a. agiter le raltégravir potassique dans de l’eau ;
b. enlever l’eau de la solution obtenue à l’étape (a) afin d’obtenir un solide ;
c. mettre le solide obtenu à l’étape (b) en suspension dans un solvant organique ; et
d. isoler la forme amorphe du raltégravir potassique,

dans lequel le solvant organique utilisé à l’étape (c) est un solvant ou un mélange de solvants et est choisi dans le
groupe constitué par l’heptane, l’hexane, le diéthyléther, le cyclohexane, le n-hexanol, le n-octanol, le 3-éthyl-3-
pentanol, le polyéthylène glycol, l’acétate d’isopropyle, l’acétate de n-butyle, le triacétate de glycérol, l’acétone, la
méthylisobutylcétone, la 2,4-diméthylpentanone, l’alpha-tétralone, le méthyl-t-butyléther, le 2,2,4,4-tétraméthylté-
trahydrofurane, le toluène, la tétraline, le nitrobenzène, le p-xylène, le sulfolane et la décaline.

2. Procédé selon la revendication 1, dans lequel le raltégravir potassique utilisé se présente sous forme hydratée et
sous forme anhydre.
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