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(54) Title: METHOD FOR PREPARING HIGH PURITY ORLISTAT

(57) Abstract: The present invention relates to a method of puritying Orlistat comprising the steps of: a) providing an injection solu -
tion comprising crude Orlistat; b) injecting said injection solution into a reverse phase high performance liquid chromatography pre-
parative column; c¢) eluting said Orlistat with an eluent comprising water, C;-Cy4 alcohol and C,-Cs ester; and d) collecting Orlistat.
The present invention also relates to a method of preparing high-purity Orlistat by reverse phase high performance liquid chromato -
graphy, comprising the steps of: a) providing an injection solution comprising an organic solvent and/or water, and crude Orlistat; b)
injecting said injection solution obtained in step (a) into a reverse phase high performance liquid chromatography preparative
column; ¢) eluting said Orlistat with an eluent comprising water and a C;-C, alcohol and a C;-Cs ester; d) collecting purified Orlistat
having a higher purity than crude Orlistat.
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METHOD FOR PREPARING HIGH PURITY ORLISTAT

Field of the Invention

The present invention relates to the field of medical technology and, more specifically, to
a method for preparing high-purity Orlistat by reverse phase high performance liquid

chromatography.

Background of the Invention

Orlistat is a derivative obtained by the catalytic hydrogenation of lipstatin, a secondary
metabolite of Streptomyces toxytricini fermentation. Orlistat is a specific gastrointestinal
lipase inhibitor, cf. U.S. Pat. No. 4,598,089. It has been observed that Orlistat can reduce
the absorption of fat in food by around 30%, and Orlistat is being used as a
pharmaceutical for treating overweight and obese patients. When used as a

pharmaceutical, it is essential to provide high purity Orlistat.
CN 102070567 discloses the use of reverse phase high performance liquid
chromatography (RP-HPLC) to purify Orlistat. This method, however, gives a low

loadability of samples and takes a long time to perform.

Accordingly, there is still a need for a simple and efficient method for purifying Orlistat.

There is also a need for a simple and efficient method for preparing high purity Orlistat.

Summary of the Invention

it is an object of the present invention to provide a method for preparing or purifying
Orlistat which is simple and efficient, allows a high loadability, can be carried out in small
and simple equipment, provides improved purity and quality of the Orlistat product, and

results in increased yield and productivity of Orlistat.

The present invention makes it possible to separate impurities from Orlistat, or a
composition comprising Orlistat. More specifically, the enhanced displacement effect of
the invention makes it possible to elute impurities before the Orlistat product, which

results in a higher yield at a given purity level of the crude Orlistat starting material.
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Accordingly, in one aspect, the present invention relates to a method of purifying Orlistat

comprising the steps of:
a) providing an injection solution comprising crude Orlistat;
b) injecting said injection solution into a reverse phase high performance liquid
chromatography preparative column;
c) eluting Orlistat with an eluent comprising water, C4-C4 alcohol and C4-Cs ester;
and

d) collecting Orlistat.

In another aspect, the present invention relates to a method of purifying Orlistat, and a
method of preparing high-purity Orlistat, by reverse phase high performance liquid
chromatography, comprising the steps of:
a) providing an injection solution comprising an organic solvent and/or water, and
crude Orlistat;
b) injecting said injection solution obtained in step (a) into a reverse phase high
performance liquid chromatography preparative column;
c) eluting said Orlistat with an eluent comprising water and a C4-C4 alcohol and a C4-
Cs ester; and

d) collecting purified Orlistat having a higher purity than crude Orlistat.

These and other objects, aspects and advantages of the invention will be described in

further detail hereinafter.

Detailed Description of the Invention

Orlistat is also known as tetrahydrolipstatin (THL, CAS 96829-58-2). The term “crude
Orlistat”’, as used herein, refers to a composition which comprises Orlistat and any
impurity. The terms “pure Orlistat” and “purified Orlistat”, as used herein, mean a
composition which comprises Orlistat and which may also comprise one or more
impurities, whereby the amount of said one or more impurities is lower in pure Orlistat

and purified Orlistat compared to the amount present in crude Orlistat.

Crude Orlistat is commercially available and usually comprises Orlistat in an amount of,
or has purity, from 40 to 90 % by weight, the remainder being one or more impurities.

Accordingly, crude Orlistat usually contains from 10 to 60 % by weight of impurities.
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The Orlistat product, or purified Orlistat, obtained according to the invention has a higher

purity than crude Orlistat. According to the invention, purified Orlistat may comprise
Orlistat in an amount of, or has purity, above 95 % by weight, suitably above 99 % by
weight, preferably above 99.5 % by weight, and each individual impurity is suitably

present in an amount of less than 0.1 % by weight.

In the injection solution, crude Orlistat may be dissolved in an organic solvent, water, or a
mixture of an organic solvent and water. The composition of the injection solution may
vary as long as Orlistat remains soluble. Preferably, crude Orlistat is dissolved in a
mixture of an organic solvent and water. The organic solvent is preferably a C4-Cy4
alcohol, Cs-C4 ketone, ethyl acetate, acetonitrile, propionitrile or tetrahydrofuran. Most

preferably, crude Orlistat is dissolved in the eluent used for eluting Orlistat.

The load concentration of crude Orlistat may be from 0.5 to 10 % mass/volume, meaning
that each 100 ml of solution contains from 0.5 to 10 g of crude Orlistat, and preferably
from 2 to 5 % mass/volume, meaning that each 100 ml of solution contains from2to 5 g

of crude Orlistat.

The composition of the eluent may be varied as long as Orlistat remains soluble. The
eluent may comprise from 5 to 30 % (volume/volume) water, preferably 10-20 %
(volume/volume). The eluent may comprise from 65 to 95 % (volume/volume) of a C4-C,4
alcohol, preferably 75-85 % (volume/volume). The C4-C4 alcohol may be methanol,
ethanol, isopropanol or butanol, preferably methanol or ethanol. The eluent suitably
comprises from 0.5 to 10 % (volume/volume) C4-C¢ ester, preferably 1-5 %
(volume/volume). The C4-Cs ester may be methyl acetate or ethyl acetate, or mixtures
thereof. Preferably, the eluent comprises from 5 to 30 % (vol/vol) water, from 65 to 95 %
(vol/vol) C4-C4 alcohol, and from 0.5 to 10 % (vol/vol) C4-Cs ester. Preferably, the eluent
has a higher volume percentage of C¢-C,4 alcohol as compared to the injection solution.
The composition of the eluent is preferably kept substantially constant during

chromatography.

According to the invention, steps (b) to (d) may be repeated in order to further increase
the purity. For example, if the crude Orlistat used contains a high amount of impurities, it

may be preferable to repeat steps (b) to (d) to reach the desired purified Orlistat.

The present invention makes it possible to achieve an enhanced displacement effect

which causes impurities to elute before the Orlistat, which will result in a higher yield of
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Orlistat at a given purity level. This positive effect is called the compression effect. As a

result of this effect, it is also possible to use more frequently stacked injections, i.e. to
inject new samples of crude Orlistat before the previous sample of crude Orlistat has
eluted entirely, as the impurities will not interfere with the next sample. This will also
contribute to the efficiency of the present method. According to the invention, stacked

injections may occur every 15 minutes.

According to the invention, the reverse phase high performance liquid chromatography

preparative column may be a DAC (Dynamic Axial Compression) preparative column.

Appropriate column parameters may be selected according to the type and specification
of the packing, for example, silica gel packing typically employs a column pressure of 3
MPa to 45 MPa, and a column bed height of between 20 cm and 35 cm; in polymeric
reverse phase resin packing, the column pressure is typically selected from a range

between 1 MPa and 10 MPa, depending on the packing height.

According to the invention, the reverse phase high performance liquid chromatography
preparative column may be a stationary phase comprising a silica gel or a polymeric
reverse phase resin functionalized with C4s-, Cg-, C4-, or CgHs groups, preferably Cqs- and
Cs- groups. The silica gel or polymeric reverse phase resin may have a particle size of

from 5 to 250 um, preferably from 10 to 20 ym, as measured by Coulter counter.

The stationary phase may have a pore size as measured by N,-adsorption from 60 A to
300 A, preferably from 100 A to 120 A, and the shape of the packing may be irregular or

spherical, where spherical is preferred.

According to the invention, the temperature during elution of Orlistat may be from 10 to
35 °C.

Examples

The invention is further illustrated in the following Examples which, however, are not
intended to limit the same. Parts and % relate to parts by weight and % by volume,

respectively, unless otherwise stated.
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Example 1

25 mg crude commercial Orlistat with a purity of 92.9 % was dissolved in 1800 ul eluent
of H,O/MeOH/EtOAc 18/77/5 (volume/volume %). It was loaded onto a RP HPLC system
(Agilent 1200) with a 4.6x250 mm Kromasil® 100 A-10 um-C8 stationary phase. Loading

was 15.1 mgcrude/(gsxtcycle). The eluent flow was 0.7 ml/min, and the temperature was

25°C. The system pressure drop was 47.2 bar during elution. Detection was performed at
a wavelength of UV determination of 230 nm. The target analytes were collected between

52.0 and 63.5 minutes. The samples analyzed by HPLC were found to have a purity of

99.7 %, and the yield was 72.4 %. The productivity was 10.6 mgproduct/(9sxtcycle)-

Comparative Example

The example above was followed, except that an eluent of H,O/MeOH 15/85

volume/volume %) was used. Loading was 9.9 m /(ggxt . The purity was 99.7
( ) g dcrude/(gsxtcycle) purity

%, but the yield was only 61 %. The productivity was 5.59 mgproduct/(9sxtcycle)-
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2.

Claims

A method of purifying Orlistat comprising the steps of:

a) providing an injection solution comprising crude Orlistat;

b) injecting said injection solution into a reverse phase high performance liquid
chromatography preparative column;

c) eluting Orlistat with an eluent comprising water, C4-C4 alcohol and C4-Cs ester;
and

d) collecting Orlistat.

A method of preparing high-purity Orlistat by reverse phase high performance

liquid chromatography, comprising the steps of:

a) providing an injection solution comprising an organic solvent and/or water, and
crude Orlistat;

b) injecting said injection solution obtained in step (a) into a reverse phase high
performance liquid chromatography preparative column;

c) eluting said Orlistat with an eluent comprising water and a C4-C,4 alcohol and a
C1-Ce ester;

d) collecting purified Orlistat having a higher purity than crude Orlistat.

The method according to claim 1 or 2, wherein the Orlistat obtained in step d) has
a purity over 99 % by weight and individual impurities below 0.5 % by weight,
preferably the Orlistat obtained in step d) has a purity over 99.5 % by weight and

individual impurities below 0.1 % by weight.

The method according to any one of the preceding claims, wherein said crude

Orlistat has a purity above 40 % by weight, preferably above 60 % by weight.

The method according to any one of the preceding claims, wherein said injection

solution comprises from 0.5 to 10 % (mass/volume) crude Orlistat.

The method according to any one of the preceding claims, wherein said injection
solution comprises an organic solvent comprising a C4-C4 alcohol, Cs-C4 ketone,

ethyl acetate, acetonitrile, propionitrile or tetrahydrofuran.
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7
The method according to any one of the preceding claims, wherein said eluent

comprises from 5 to 30 % (volume/volume) water.

The method according to any one of the preceding claims, wherein said C4-C4

alcohol is methanol, ethanol or a mixture thereof.

The method according to any one of the preceding claims, wherein said eluent

comprises from 0.5 to 10 % (volume/volume) of C4-Cg ester.

The method according to any one of the preceding claims, wherein said C4-Cs

ester is methyl acetate, ethyl acetate or a mixture thereof.

The method according to any one of the preceding claims, wherein said eluent
comprises from 5 to 30 % (vol/vol) water, from 65 to 95 % (vol/vol) C4-C4 alcohol,
and from 0.5 to 10 % (vol/vol) C4-Cs ester.

The method according to any one of the preceding claims, wherein steps (b) to (d)
are repeated to increase the purity of Orlistat, preferably repeated one or more

times.

The method according to any one of the preceding claims, wherein the reverse
phase high performance liquid chromatography preparative column is a DAC

preparative column.

The method according to any one of the preceding claims, wherein the reverse
phase high performance liquid chromatography preparative column comprises a
stationary phase comprising a silica gel or a polymeric reverse phase resin

functionalized with C4s-, Cs-, C4-, or CgHs groups.

The method according to claim 14, wherein said silica gel or polymeric reverse

phase resin has a particle size from 5 to 250 ym.

The method according to claim 14 or 15, wherein the stationary phase has a pore
size from 100 A to 120 A.
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