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"PROCESSFOR THE PREPARATION OF DEXMEDETOMIDINE"

TECHNICAL FIELD:

The present invention relates to anovel process for resolution of medetomidine to provide

dexmedetomidine in high yield and high enantiomeric purity.

BACKGROUND AND PRIOR ART:

Medetomidine ~ which - is  chemicaly  named  as  45)-[-23
dimethylphenyl)ethyl] imidazole) is known as sedative and potent apha 2-receptor
agonist. It has been deﬁcfibed in the European patent EP72615 as an antihypertensive
agent and in the European patent EP187471 asa veterinary sedative-analgesic agent.
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Medetomidine

Dexmedetomidine is the (S)-enantiomer of medetomidine. It is a very potent apha-2
adrenoreceptive agonist which is currently evaluated in clinics as anesthetic. It is
relatively unique in its Aability to provide sedation without causing respiratory depression.
It has further been observed that dexmedetomidine also possesses anxiolytic effects and
can therefore be used in the treatment of general anxiety, panic disorder and various kinds

- of withdrawal symptoms.

Dexmedetomidine has following structure;

CH, CH,
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Dexmedetomidine was first described in U.S. patent number 4910214. The patent
discloses the preparation of dexmedetomidine by resolution of medetomidine Usi ng (+)-
tartaric acid in presence of methanol. It is also disclosed in the patent that resolution can
also be carried out using (-)-malic acid, (-)-mandelic acid or (+)-camphor-10-sulphonic -
acid. However, the patent does not disclose the yield and enantiomeric purity of

dexmedetomidine.

Synthétic communication 26(8), 1585 . 1593 (1996) discloses preparation of
dexmedetomidine where resolution of medetomidine was carried out by using (+)-tartaric
acid in absolute ethanol. The suspension was heated to reflux until complete dissolution
and stirred fof 20 hours at room temperature before filtration of white solid. The solid was
suspended by stirring for 18 hours in ethanol. and filtered. The new solid was suspended
by stirring for 66 hours in ethanol and filtered. The solid was dissofved in water -and the
solution was neutralized with IN NaOH. The solution was extracted with ether, dried and.
evaporated under pressure. The residue was dissolved in hot ethanol. and treated with-(+)-
tartaric acid and the resulting solution was stirred at room temperature overnight. The
solid was filtered to get dexmedetomidine (+)}—tartrate in greater than 99% enantiomeric
excess and 21% overall. Asthe process requires 5 days to provide dexmedetomidine in

very low overall yield it isindustrially uneconomical.

The Chinese patent CN101671305 also discloses preparation of dexmedetomidine where
medetomidine was resolved by using S(+)—phosphori¢ acid-hydro- |,I'-di-2,2'-naphthyl

ester [S-(+)BNP], D-(+)-dibenzoyl tartrate [Q—(+)—DBTA], L—(—)—dibénzoyl tartrate [L-(-)-
DBTA] or R-(-)-phosphoric acid-hydro- |,I'-di-2,2'-naphthyl esvter‘ [R-(-)BNP]. This
process is aso time consuming and requires highly expensive reagents thus making the

process industrially uneconomical.

Needless to say it isadvantageous to develop a short, high yielding and industrially viable
process for preparation of highly pure déxmedetomidi ne which eiminates use of

expensive reagents.
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OBJECT OF THE INVENTION:

"1t is therefore an object of the invention to overcome or ameliorate at least one

disadvantage of the prior art or to provide a useful alternative.

Another object of the invention is to provide a novel, concise, high yielding,
commercialy viable and industrially applicable process for resolution of medetomidine to
provide dexmedetomidine in high yield and with high enantiomeric excess.

Yet another object of the present invention is to provide a process for preparation of
dexmedetomidine having desirable pharmacological activity and broad safety margins,

without toxicity or unfavorable side effects.

SUMMARY OF THE INVENTION:

In accordance with the above objectives, the present invention provides a process for
preparation of dexmedetomidine comprising reacting medetomidine with D-(-)-tartaric
acid; filtering the resulting solution; neutralizing the filtrate with a base; reacting the
resulting product with L-(+)-tartaric acid to provide dexmedetomidine L-(+)-tartrate; and

reacting dexmedetomidine L-(+)-tartrate with a base.

DETAILED DESCRIPTION OF THE INVENTION:

Unless specified otherwise, al technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the art, td which this
invention belongs. Although any méthods and material or equivalent to those described
herein can be used in the practice or testing of the present invention, the preferred
methods and materials are described. To deséribe the invention, certain terms are defined

herein specified as follows:

Unless stated to the contrary, any of the words 'having’, ‘including', ‘includes,
‘comprising’ and 'comprises mean ‘including without limitations and shal not be
construed to limit any general statement that it follows to the specific or similar items or
matters immediately following it. Embodiments of the invention are not mutualy

exclusive, but may be implemented in various combinations. The described embodiments
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of the invention are given for the purpose illustration rather than limitation of the

invention as set forth the appended claims.

The inventors have surprisingly found that simultaneous use of (D)-(-) and L-(+)-tartaric
acids in the resolution of medetomidine provides dexmedetomidine in high yield which is -

a least double than that obtained by using known resolution methods.

Accordingly,” the present invention provides a process for preparation of

dexmedetomidine comprising:
step (i): reacting medetomidine with D-(-)-tartaric acid in presence of solvent;
step (ii): filtering the resulting solution;

step (iii): neutralizing the filtrate with a base;
step (iv): reacting the resulting product with L-(+)-tartaric acid to provide
dexmedetomidine L-(+)-tartrate; and '

.

step (v): reacting dexmedetomidine L-(+)-tartrate with a base.

The step (i) of the present invention is advantageously carried out by reacting
medetomidine with D-(-)-tartaric acid in presence of at least one solvent. The solvent for

- the step (i) is selected from polar solvents. The solvent is preferably an alcohol. The most
preferred solvent for the step (i) is ethanal. The step (i) is carried out a 30 - 100°C, more
preferably at 50 - 80°C.

The step (ii) of filtration is followed by'concentration and neutralization of the filtrate.
Neutralization of the filtrate in the step (iii) is carried out by using a base selected from

organic or inorganic bases. The preferred base for neutralization is an inorganic base
selected from alkali metal carbonates and alkali metal bicarbonates. The most preferred
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base for the step of neutralization is sodium bicarbonate. The step (iii) is carried out at O -
50°C, more preferably at 15 - 35°C.
The resulting product of the step (iii) is reacted with L-(+)-tartaric acid in the step (iv) to -
provide dexmedetomidine L-(+)-tartrate. Advantageously the step (iv) is carried out in
presence of a solvent. The solvent for the step (iv) is selected from at least one polar
solvent. The preferred solvent for the step (iv) is alcohol. The most prefefred solvent for
the step (iv) is ethanol. The step (iv) is carried out at 30 - 100°C, more preferably 50 -
80°C.

In the step (v) dexmedetomidine L-(+)-tartrate is reacted with a base to provide
dexmedetomidine. The base for step (v) is selected from inorganic base or organic base.
The preferred base for the step (v) is at least one inorganic base. The most préferred base
for the step (v) -is sodium bicarbonate. Advantageously the step. (v) is carried out in
presence of a solvent selected from a least one polar solvent. The preferred solvent for
the step (v) is a least one alcohol. The most preferred solvent for the step (v) is ethanol.
The step (v) iscarried out at 0- 50°C, more preferably 15 - 35°C.

The process further comprises recrystallizing dexmedetomidine L-(+)-tartrate from at
least one solvent; or neutralizing dexmedetomidine L-(+)-tartrate with a base and reacting

the resulting product with L-(+)-tartaric acid.

The solvent for recrystallizing dexmedetomidine L-(+)-tartrate is selected from polar
solvents. Preferred solvent for recrystallization is alcohol containing 1to 5 carbon atoms.
The most preferred. solvent for recrystallization of dexmedetomidine L-(+)-tartrate is

ethanol.

The base used for neutralizing dexmedetomidine L-(+)-tartrate is selected from an
organic base or an inorganic base. Preferably neutralization of dexmedetomidine L-(+)-
tartrate is carried out in presence of an inorganic base selected from akali meta
carbonates or alkali metal bicarbonates. The most preferred base for neutralization of

dexmedetomidine L-(+)-tartrate is sodium bicarbonate.
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The process of the invention provides dexmedetomidine in 47% yield and with
enantiomeric excess of at least 99%. The yield of dexmedetomidine obtained by using the
novel process is 2.2 times higher than that obtained by using resolution methods reported

inthe prior art.

All the steps of the probess can be carried out in a single solvent and in a single base

which are inexpensive; the pfocess isthus highly economical.

Dexmedetomidine is further converted into its hydrochloride salt by methods known in

the art.

The pure Dexmedetomidine hydrochloride obtained by the process of the invention may
be formulated into a dosage form by combining with one or more pharmaceutically
acceptable excipients using known techniques. Further, the dosage form may be

immediate release or extended release.

Further details of the process of the present invention will be apparent from the examples
presented below. Examples presented are purely illustrative and are not limited to the
particular embodiments illustrated herein but include the permutations, which are obvious

as set forth in the description.

EXAMPLE:

A‘1000 ml four neck round bottom flask Wés charged with medetomidine (52 gm),
ethanol (125 ml), D-(-)-tartaric acid (20 gm) and water (20 ml). The flask was heated at
60°C for 0.5 hour and the reaction mixture was concentrated to obtain thick oil. The flask
was charged with ethanol (125 ml) and water (12.5 ml) under heating. The reaction
mixture was cooled to room temperature and_ filtered. The .’filtrate was concentrated,
neutralized with 5% sodium bicarbonate, extracted with dichloromethane, dried and
concentrated to obtain oil. The oil was dissolved in ethanol (150 ml),‘treated with L-(+)-
tartaric acid (35 gm) and water '(20 ml), and heated at 60°C for 2 hours. The reaction

mixture was cooled to room temperature to obtain a solid, which was collected by
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filtration and dried to obtain dexmedetomidine L-(+)-tartrate (35.6 gni, [a]p®>= 49.16 (c
= 1in methanal)).

Dexmedetomidine L-(+)-tartrate was neutralized with 7.5% sodium bicarbonate, extracted
with dichloromethane, dried and concentrated to obtain a solid (20.5 gm). Ethanol (230
ml), water (15 ml) and L-(+)-tartaric acid (23 gm) were added to the solid, heated at 60°C
for one hour, cooled the reaction mixture overnight and filtered to obtain
dexmedetomidine L-(+)-tartrate (29 gm, [a]p2>= 55.98 (c = 1in methanol), 95.68% e.e.).
Dexmedetomidine L-(+)-tartrate was purified by crystallization from ethanol to obtain
pure product (23.3 gm, [a] ;2= 58.34 (c = 1in methanol), 99.12% e.e.).

The purified dexmedetomidine L-(+)-tartrate was neutralized with sodium bicarbonate,
extracted with dichloromethane, dried and concentrated to obtain dexmedetomidine
(12.16 gm, [a]p*>= 63.94 (c = 1in methanol), 99.54% e.e.). |
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WE CLAIM,

1.

A process for preparation of dexmedetomidine comprising reacting medetomidine
with D-(-)-tartaric acid in presence of a solvent; filtering the resulting solution;
neutralizing the filtrate with a base; reacting the resulting product with L-(+)-tartaric
acid to provide dexmedetomidine L-(+)-tartrate; and reacting dexmedetomidine L-(+)¥

tartrate with a base.

The process as claimed in claim 1, comprising neutralizing dexmedetomidine L-(+)-

tartrate with a base and reacting the resulting product with L-(+)-tartaric acid.

The process as claimed in claim 1, comprising recrystallizing dexmedetomidine L-

(+)-tartrate from at least one solvent.

The process as claimed in claim 1, wherein the solvent is polar solvent selected from
C1 to C5 acohoals.

The process asclaimed in claim 1and 4, wherein the solvent is ethanol.

The process as claimed in claim 3, wherein the solvent for recrystallization is selected

from acohols containing 1to 5 carbon atoms.

The process as claimed in claim 3 and 6, wherein the solvent for recrystalization is

ethanol.

The process as claimed in claim 1, wherein the base for neutralization of the filtrate is
selected from an organic base or an inorganic base.

The process as claimed in clam 1 and 8, wherein the base for neutraization of the
filtrate is an inorganic base selected from alkali metal carbonates or akali meta

bicarbonates.

10. The process asclaimed in claim 1, 8 and 9, wherein the base is sodium bicarbonate.
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11 The process as claimed in claih 1and 2, wherein dexmedetomidine L-(+)-tartrate is

reacted with the base selected from an organiq base or an inorganic base.

12. The process as claimed in claim 1, 2 and 11, wherein dexmedetomidine L-(+)-tartrate
is reacted with the base selected fron; akai metal carbonates or alkali metal

bicarbonates.

13. The process as claimed in clam 1, 2, 1 1and 12, wherein dexmedetomidine L-(+)-
tartrate is reacted with sodium bicarbonate.

14. The process as clamed in clam 1 to 13, wherein the process provides

dexmedetomidine with a |east 99 % enantiomeric excess.
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