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PROCESS FOR THE PREPARATION OF DEXLANSOPRAZOLE

Field of the Invention

The present invention relates to a process for the preparation of

dexlansoprazole.xH,O, wherein x is about 0.0 to about 0.1.

Background of the Invention

Dexlansoprazole is chemically 2-[(R)-{[3-methyl-4-(2,2,2-trifluoroethoxy)pyridin-
2-yllmethyl}sulfinyl]-1H-benzimidazole as represented by Formula I.

F

N 0 0—7< F

L0
\_J

FORMULA I

U.S. Patent Nos. 6,462,058, and 7,285,668 and US Patent Application No.
2007/0004779 describe processes for preparing crystalline forms of dexlansoprazole and
its hydrates. PCT Publication No. WO 2009/117489 describes a process for the

preparation of amorphous dexlansoprazole.

U.S. Patent No. 7,271,182 describes sodium salt, magnesium salt, lithium salt,
potassium salt, calcium salt, or barium salt of dexlansoprazole and their preparation

method.

U.S. Patent No. 7,169,799 describes processes for preparing crystal of (R)-2-[[[3-
methyl-4-(2,2,2-trifluoroethoxy)-2-pyridyl]methyl]sulfinyl]benzimidazole-n'H,O (wherein
n’ is about 0 to about 0.1) or a salt thereof by crystallization from an organic solvent
solution or suspension in which (R)-2-[[[3-methyl-4-(2,2,2-trifluoroethoxy)-2-
pyridylJmethyl]sulfinyljbenzimidazole-nH,O (wherein n is about 0.1 to about 1.0) or a salt

thereof has been dissolved or suspended.

Summary of the Invention

The present inventors have found that the dexlansoprazole.xH,O, wherein x is
about 2.6 to about 50 can be converted into dexlansoprazole.xH,O, wherein x is about 0.0

to about 0.1. By employing the present invention, dexlansoprazole.xH,O, wherein x is
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about 0.0 to about 0.1, can also be obtained as chirally and chemically pure material in a
consistent manner. Thus, the present invention provides a simple, efficient and
industrially preferable process for the preparation of dexlansoprazole.xH,O, wherein X is

about 0.0 to about 0.1.

Detailed Description of the Invention

One aspect of the present invention provides a process for the preparation of

dexlansoprazole.xH,O, wherein x is about 2.6 to about 50, which comprises:

a) treating a salt of dexlansoprazole with an agent capable of liberating

dexlansoprazole as a free base in the presence of a solvent;

b) treating the dexlansoprazole obtained in step a) with water and a solvent
selected from the group consisting of halogenated hydrocarbon, ketone, Ci.3

alkanol, ether and a mixture thereof; and

c) isolating dexlansoprazole.xH,O, wherein x is about 2.6 to about 50 from the

mixture thereof.

The salt of dexlansoprazole used as a starting material may be in any solid form
and prepared according to the methods described in U.S. Patent No. 7,271,182. The salt
may be, for example, sodium salt of dexlansoprazole. The salt of dexlansoprazole is
treated with an agent capable of liberating dexlansoprazole as a free base in the presence
of a solvent. The agent capable of liberating dexlansoprazole as a free base may be an
acid, for example, hydrochloric acid, amine salt, for example, ammonium halide, or a
hydrogen sulfate, for example, sodium or potassium hydrogen sulfate. The solvent used in
step a) or step b) may be water, water-miscible solvent, for example, acetone, C;.3 alkanol,
dioxane, tetrahydrofuran, dimethylformamide, acetonitrile, dimethylsulfoxide or water
immiscible solvent, for example, halogenated hydrocarbon, dichloromethane, or a mixture

thereof.

The reaction mixture obtained in step a) or step b) may preferably be treated with
water, dichloromethane, acetone, or a mixture thereof. The liberation of dexlansoprazole
as a free base may be effected by stirring the reaction mixture. The reaction mixture may
be treated with ammonia, for example, aqueous ammonia or an alkyl amine, for example,

diisopropylethylamine in the presence of a ketone solvent, for example, acetone. The
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dexlansoprazole.xH,O, wherein x is about 2.6 to about 50 obtained as a free base may

optionally be isolated by solvent removal.

Another aspect of the present invention provides a process for the preparation of

dexlansoprazole.xH,O, wherein x is about 0.0 to about 0.1, which comprises:

a) treating a salt of dexlansoprazole with an agent capable of liberating

dexlansoprazole as a free base in the presence of a solvent;

b) treating the dexlansoprazole obtained in step a) with water and a solvent
selected from the group consisting of C4.g hydrocarbon, halogenated

hydrocarbon, ketone, Cy.3 alkanol, ether and a mixture thereof;

c) isolating dexlansoprazole.xH,O, wherein x is about 2.6 to about 50 from the

mixture thereof; and

d) isolating dexlansoprazole.xH,O, wherein x is about 0.0 to about 0.1 by
crystallization from solvent, solution or suspensions in which
dexlansoprazole.xH,0, wherein x is about 2.6 to about 50, has been dissolved

or suspended.

The salt of dexlansoprazole used as a starting material may be in any solid form
and prepared according to the methods described in U.S. Patent No. 7,271,182. The salt
may be, for example, sodium salt of dexlansoprazole. The salt of dexlansoprazole is
treated with an agent capable of liberating dexlansoprazole as a free base in the presence
of a solvent. The agent capable of liberating dexlansoprazole as a free base may be an
acid, for example, hydrochloric acid, amine salt, for example, ammonium halide, or a
hydrogen sulfate, for example, sodium or potassium hydrogen sulfate. The solvent used in
step a) or step b) may be water, water miscible solvent, for example, acetone, C;.3 alkanol,
dioxane, tetrahydrofuran, dimethylformamide, acetonitrile, dimethylsulfoxide or water

immiscible solvent, for example, halogenated hydrocarbon, dichloromethane, or a mixture

thereof.

The reaction mixture obtained in step a) or step b) may preferably be treated with
water, dichloromethane, acetone or a mixture thereof. The liberation of dexlansoprazole
as a free base may be effected by stirring the reaction mixture. The reaction mixture may

be treated with ammonia, for example, aqueous ammonia or an alkyl amine, for example,
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diisopropylethylamine in the presence of a ketone solvent, for example, acetone. The
dexlansoprazole.xH,O, wherein x is about 2.6 to about 50 obtained as a free base may

optionally be isolated by solvent removal.

The dexlansoprazole.xH,O, wherein x is about 2.6 to about 50 isolated in step c)
may be treated with a solvent. The solvent used in step d) may be selected from the group
consisting of water, C;_7alkanol, halogenated hydrocarbon, ketone, aliphatic hydrocarbon,
cyclic aliphatic hydrocarbon, ether and a mixture thereof. The solvent may be, for
example, n-butanol, tertiary-butanol, cyclohexane, dichloromethane, acetone, heptane,
methanol, methyl t-butyl ether, diisopropyl ether or a mixture thereof. The treatment with
the solvent may be carried out at a temperature of about -30°C to about 60°C, for example,
about 15°C to about 45°C. The dexlansoprazole.xH,O, wherein x is about 0.0 to about
0.1, may be isolated by filtration, distillation, decantation, vacuum drying, evaporation, or

a combination thereof.

Another aspect of the present invention provides a process for the preparation of

dexlansoprazole.xH,O, wherein x is about 0.0 to about 0.1, which comprises:

a) treating dexlansoprazole.xH,O, wherein x is about 2.6 to about 50, with a
solvent selected from the group consisting of water, C;.7 alkanol, aliphatic
hydrocarbon, cyclic aliphatic hydrocarbon, halogenated hydrocarbon, ketone,

ether and a mixture thereof} and

b) isolating dexlansoprazole.xH,O, wherein x is about 0.0 to about 0.1 from the

mixture thereof.

The dexlansoprazole.xH,0, wherein x is about 2.6 to about 50, is treated with a
solvent selected from the group consisting of water, C;_ alkanol, halogenated
hydrocarbon, ketone, aliphatic hydrocarbon, cyclic aliphatic hydrocarbon, ketone, ether,
and a mixture thereof. The solvent may be, for example, n-butanol, tertiary-butanol,
cyclohexane, dichloromethane, acetone, heptane, methanol, methyl t-butyl ether,
diisopropyl ether, or a mixture thereof. The treatment with the solvent may be carried out
at a temperature of about -30°C to about 60°C, for example, about 15°C to about 45°C.
The dexlansoprazole.xH,O, wherein x is about 0.0 to about 0.1 may be isolated by

filtration, distillation, decantation, vacuum drying, evaporation, or a combination thereof.
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Another aspect of present invention provides dexlansoprazole.xH,O, wherein x is

about 2.6 to about 50.

While the present invention has been described in terms of its specific
embodiments, certain modifications and equivalents will be apparent to those skilled in the

art and are intended to be included within the scope of the present invention.
EXAMPLES

Example 1: Preparation of Dexlansoprazole.xH,O, wherein x is about 27

Dexlansoprazole sodium (300 g) was dissolved in de-ionized water (15 L) at 26°C
to 30°C and the pH of the reaction mixture was adjusted to 12.4 to 12.6 using sodium
hydroxide (100 g). The reaction mixture was heated to 45°C to 50°C, stirred for 30
minutes and filtered through Celite-bed and filtrate was cooled to 35°C to 38°C. The
filtrate was extracted with dichloromethane (2x1200 mL). The pH of the aqueous reaction
mixture was adjusted to 7.4 to 7.8 with dropwise addition of 2N hydrochloric acid (1485
mL). The reaction mixture was filtered, washed with water (1500 mL) and added to
acetone (900 mL). De-ionized water (300 mL) and aqueous ammonia (22.8 mL) were
added to this reaction mixture and heated to 35°C to 38°C. De-ionized water (4.8 L) was
added dropwise over a period of 45 minutes to 60 minutes. The reaction mixture was
stirred for 3 hours to 4 hours at 35°C to 38°C and the precipitate obtained was filtered and
washed with water (600 mL). The precipitate was again added to acetone (900 mL)
followed by addition of de-ionized water (300 mL) and aqueous ammonia (22.8 mL). The
reaction mixture was heated to 35°C to 38°C. De-ionized water (4.8 L) was added to the
reaction mixture drop-wise over a period of 45 minutes to 60 minutes. The reaction
mixture was stirred for 3 hours to 4 hours at 35°C to 38°C and the precipitate obtained was

filtered and washed with water (600 mL) to obtain the title product.
Yield: 402 g
Moisture: 57.0%

Example 2: Preparation of Dexlansoprazole. xH,O, wherein x is about 0.0 to about 0.1

Dexlansoprazole (402 g) prepared according to Example 1 was dissolved in
dichloromethane (1500 mL) and washed with 5% aqueous sodium chloride solution (1800

mL). Layers obtained were separated and washed with de-ionized water (1800 mL).
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Organic layer was separated and filtered through Celite bed followed by washing with
dichloromethane (300 mL). Diisopropylethylamine (0.3 g) was added to the combined
dichloromethane layer (1800 mL). n-Butanol (360 mL) and activated carbon were added
to the reaction mixture and stirred for 30 minutes. The reaction mixture was filtered
through celite and a bed of molecular sieve (120 g) to get moisture of organic layer not
more than 0.25% w/w. Solvents were recovered completely under vacuum at less than
35°C to get the residue. Cyclohexane (2 x 360 mL) was added to the residue. The
cyclohexane was recovered completely from the reaction mixture under vacuum at less
than 35°C to get the residue. Cyclohexane (4300 mL) was added to the residue dropwise
and the solution was stirred for 4 hours at 25°C to 30°C. The reaction mixture was
filtered. Cyclohexane (600 mL) was added to the solid material and the reaction mixture
was stirred for 30 minutes at 25°C to 30°C, filtered under nitrogen atmosphere and dried

under vacuum at 35°C to 38°C for 10 hours to 12 hours to obtain the title compound.
Yield: 138 g

Moisture: 0.14%
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WE CLAIM

1. A process for the preparation of dexlansoprazole.xH,O, wherein x is about 2.6 to

about 50, which comprises:

a) treating a salt of dexlansoprazole with an agent capable of liberating

dexlansoprazole as a free base in the presence of a solvent;

b) treating the dexlansoprazole obtained in step a) with water and a solvent
selected from the group consisting of halogenated hydrocarbon, ketone, Ci.3

alkanol, ether and a mixture thereof;, and

c) isolating dexlansoprazole.xH,O, wherein x is about 2.6 to about 50 from the

mixture thereof.

2. A process for the preparation of dexlansoprazole.xH,O, wherein X is about 0.0 to

about 0.1, which comprises:

a) treating a salt of dexlansoprazole with an agent capable of liberating

dexlansoprazole as a free base in the presence of a solvent;

b) ftreating the dexlansoprazole obtained in step a) with water and a solvent
selected from the group consisting of C4.g hydrocarbon, halogenated

hydrocarbon, ketone, C;_3 alkanol, ether and a mixture thereof;

c¢) isolating dexlansoprazole.xH,0, wherein x is about 2.6 to about 50 from the

mixture thereof; and

d) isolating dexlansoprazole.xH,O, wherein x is about 0.0 to about 0.1 by
crystallization from solvent, solution or suspensions in which
dexlansoprazole.xH,O, wherein x is about 2.6 to about 50, has been dissolved

or suspended.

3. A process according to claim 1 or claim 2, wherein the salt of dexlansoprazole is

sodium salt.

4, A process according to claim 1 or claim 2, wherein the agent capable of liberating

dexlansoprazole as a free base is an acid, amine salt or hydrogen sulfate.
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5. A process according to claim 4, wherein the agent capable of liberating
dexlansoprazole is hydrochloric acid.
6. A process according to claim 1 or claim 2, wherein the solvent used in step a) is

water, halogenated hydrocarbon, or a mixture thereof.

7. A process according to claim 6, wherein the halogenated hydrocarbon is
dichloromethane.
8. A process according to claim 1 or claim 2, wherein the halogenated hydrocarbon

used in step b) is dichloromethane.

9. A process according to claim 1 or claim 2, wherein the ketone used in step b) is

acetone.

10. A process according to claim 1 or claim 2, wherein the ether used in step b) is

tetrahydrofuran.

11. A process according to claim 2, wherein the solvent used in step d) is selected from
the group consisting of water, C;.7 alkanol, halogenated hydrocarbon, ketone, aliphatic

hydrocarbon, cyclic aliphatic hydrocarbon, ether, and a mixture thereof.

12. A process according to claim 11, wherein the solvent used in step d) is n-butanol,
tertiary-butanol, cyclohexane, dichloromethane, acetone, heptane, methanol, methyl t-

butyl ether, diisopropyl ether, or a mixture thereof.

13. A process for the preparation of dexlansoprazole.xH,O, wherein x is about 0.0 to

about 0.1, which comprises:

a) treating dexlansoprazole. xH,0, wherein x is about 2.6 to about 50, with solvent
selected from the group consisting of C;.7 alkanol, aliphatic hydrocarbon, cyclic
aliphatic hydrocarbon, halogenated hydrocarbon, ketone, ether, and a mixture

thereof; and

b) isolating dexlansoprazole.xH,O, wherein x is about 0.0 to about 0.1 from the

mixture thereof.

14. A process according to claim 13, wherein the solvent is n-butanol, tertiary-butanol,
cyclohexane, dichloromethane, acetone, heptane, methanol, methyl t-butyl ether,

diisopropy! ether, or a mixture thereof.
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15. Dexlansoprazole.xH,O, wherein x is about 2.6 to about 50.
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Relevant to claim No.

E WO 2012/104805 Al (RANBAXY LAB LTD [IN];
RAY ANMOL KUMAR [IN]; MITTAL ANU [IN];
GOTTUMUKK) 9 August 2012 (2012-08-09)
Process for preparation of crystalline
Dexlansoprazole with moisture content of
0.09% :;

example 3

Process for preparation of crystalline
Dexlansoprazole with moisture content of
ranging from 0.08% tp 0.14% :;

examples 4-8

X WO 2011/004387 A2 (MATRIX LAB LTD [IN];
JETTI RAMAKOTESWARA RAO; BHAGAVATULA
NEELIMA; LAH) 13 January 2011 (2011-01-13)
Process for converstion of Dexlansoprazole
(H20)1.5 to Dexlansoprazole (H20)0.5, the
process comprising the step of
recrystallization in solvent such as
hexane, ether etc. :;

claims 15-16

X,P WO 2011/092665 Al (RANBAXY LAB LTD [IN];
RAY ANMOL KUMAR [IN]; KHANNA MAHAVIR SINGH
[IN];) 4 August 2011 (2011-08-04)

Process for the preparation of anhydrous
Dexlansoprazole with moisture content of
0.13% involving recrystallization in
antisolvents such as (iPr)20 ether and
n-hexane :;

example 6

X WO 2010/056059 A2 (HANMI PHARM IND CO LTD
[KR]; JANG SUN YOUNG [KR]; KIM TAI WON
[KR]; KI) 20 May 2010 (2010-05-20)
Reference example 1 produces anhydrous
Lansoprazole crystals with 0.4% water
content according to example 2 of
W02000/78745, which obtains the anhydrous
crystals through recrystalization in
antisolvents such as diisopropylether,
acetone mixture :;
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Box No.ll Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. I:' Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:' Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. lll Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

see additional sheet

-

As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:' As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
additional fees.

3. As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. |:| No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

m No protest accompanied the payment of additional search fees.
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1(completely); 3-10(partially)

Process for the preparation of Dexlansoprazole-(H20)x,
wherein X is about 2.6-50

2. claims: 2, 11-14(completely); 3-10(partially)

Process for the preparation of Dexlansoprazole-(H20)x,
wherein X is about 0-0.1

3. claim: 15

Dexlansoprazole-(H20)x, wherein X is about 2.6-50
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WO 2009088857 Al 16-07-2009  CA 2676477 Al 16-07-2009
CA 2738458 Al 16-07-2009
EP 2227462 Al 15-09-2010
EP 2292612 A2 09-03-2011
JP 2011507977 A 10-03-2011
US 2010286400 Al 11-11-2010
WO 2009088857 Al 16-07-2009

CN 102234265 A 09-11-2011  NONE

EP 1552833 Al 13-07-2005 AU 2003273000 Al 04-05-2004
CA 2502219 Al 29-04-2004
CA 2771725 Al 29-04-2004
EP 1552833 Al 13-07-2005
JP 2010180225 A 19-08-2010
US 2006057195 Al 16-03-2006
US 2011020410 Al 27-01-2011
WO 2004035052 Al 29-04-2004

WO 2004018454 Al 04-03-2004 AT 375338 T 15-10-2007
AU 2003258335 Al 11-03-2004
DE 60316791 T2 24-07-2008
EP 1501824 Al 02-02-2005
ES 2294358 T3 01-04-2008
IL 166985 A 15-04-2010
JP 2006500380 A 05-01-2006
JP 2010083897 A 15-04-2010
PT 1501824 E 28-11-2007
US 2004192923 Al 30-09-2004
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WO 2010095144 A2 26-08-2010  NONE

WO 0078745 A2 28-12-2000 AR 031069 Al 10-09-2003
AR 079473 A2 25-01-2012
AT 391126 T 15-04-2008
AU 778820 B2 23-12-2004
AU 5247800 A 09-01-2001
BR 0011674 A 19-03-2002
CA 2375201 Al 28-12-2000
CN 1355798 A 26-06-2002
DE 60038481 T2 09-04-2009
DK 1129088 T3 09-06-2008
EP 1129088 A2 05-09-2001
EP 1977751 Al 08-10-2008
EP 2343289 Al 13-07-2011
ES 2300265 T3 16-06-2008
HK 1038227 Al 20-06-2008
HU 0201659 A2 28-11-2002
IL 145996 A 08-07-2008
MX  PAD1012642 A 22-07-2002
NO 20016087 A 13-12-2001
NZ 515702 A 25-07-2003
PL 352193 Al 11-08-2003
PT 1129088 E 05-05-2008
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SI 1129088 T1 31-08-2008
W 1275587 B 11-03-2007
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