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AN IMPROVED PROCESS FOR THE PREPARATION OF AN
ANTIHISTAMINE AGENT

FIELD OF THE INVENTION

The present invention relates to an improved process for the preparation of an

antihistamine agent.

The present invention particularly relates to an improved process for the preparation of
Cyclizine or its salts.

The present invention more particularly relates to an improved process for the

preparation of Cyclizine hydrochloride.

The present invention further relates to commercialy feasible process for the

preparation of Cyclizine hydrochloride.

BACKGROUND OF THE INVENTION

Cyclizine is a piperazine-derivative. It is used for the prevention and treatment of

nausea, vomiting, and dizziness associated with motion sickness, and vertigo. Cyclizine has
also been found to inhibit cytochrome P450 CY P2D6, an important liver enzyme. Cyclizine is
metabolised to its N-demethylated derivative, norcyclizine, which has little antihistaminic (HI)

activity compared to Cyclizine.

Cyclizine is an oraly or parenterally administered histamine H1 receptor antagonist.
The chemical name of Cyclizine is N-benzhydryl-N'-methylpiperazine and the molecular

formula is c18H22N2 with molecular weight of 266.38. The structural formula is:

W

N  N—CH,
_/

Cyclizine is first disclosed in US 2,630,435 A. This patent discloses a process for the

preparation of Cyclizine dihydrochloride. The process involves the condensation reaction of
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benzhydryl chloride with N-methyl piperazine, followed by treating with hydrochloric acid to
form Cyclizine dihydrochloride. The process is shown in the scheme given below:

7 0 e
Cl - _— N N—CHy ——— N N—CH

Schemel
The process enabled in US '435 is not applicable for industrial scale as the final yield

isfound to be very low which iscommercialy not viable.

Similar to the above process, the following synthesis of Cyclizine hydrochloride is
also reported in the literature, which is shown in the scheme given below:

(Y over {9 ) e

solvent
Br _ _—— N N—CH N N—CH
+ HN N—CH; N/ % HCI, 95% alcohol, ?

O O activated carbon O

Schemell |
In the above process benzhydryl bromide is condensed with N-methyl piperazine in

the presence of ether solvent to give Cyclizine which is treated with hydrochloric acid to form
Cyclizine Hydrochloride. The above process cannot be applied for Industrial scale as the
reagents, reactants used in the above reaction isindustrially not safe and environmentally not
advisable, for example methyl piperazine used in the condensation is a costly material, further
the enabled process accounts into low yield and preparation of bromo intermediate is aso

expensive. Hence, this process is economically not viable.

BES39693 Al discloses a process for preparing Cyclizine, which is depicted in the

scheme given below:

cl .
Q) nigh v, )
\_\ [¢] —\ HCI

temperature
NHy + N—CH ———— N N-CH e N N—CH,

alcohol
& O G

Schemelll
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The above process has been repeated by the present inventors, which comprises
reacting diphenyl methanamine with 2-chloro-N-(2-chloroethyl)-N-methylethanamine to give
Cyclizine, wherein the reaction is carried out at high temperature. Cyclizine is treated with
hydrochloric acid to form Cyclizine Hydrochloride. The above process cannot be applied for
Industrial scale as the above cyclization reaction is carried out at very high temperature and

accounts into low yielding. Hence, this process is also economically not viable.

BE539693 Al aso discloses an aternate process for preparing Cyclizine, which is

shown in the scheme given below:

(9 (9 () _ w
/ N\ /N

N NH + CH3I EEE———— N N=CH —MM8 N N—CH,
solvent

O O alcohol O

Scheme IV
The above process aso has been repeated by the present inventors, which involves
methylating benzhydryl piperazine using methyl iodide to give Cyclizine free base which is
treated with carbon then the filtrate acidified with hydrochloric acid to form Cyclizine
hydrochloride. This route leads to the formation of Quaternary ammonium salt due to that the
above process accounts in lower yield and handling of Mel is not viable in large scale

manufacturing.

Since all the above reported synthetic routes has disadvantages in terms of commercial
feasibility and environmental friendly, there is consequently aneed for a more advantageous
alternative method of preparing Cyclizine or its salts. Said novel method should in particular
be simpler and involves less number of steps, more industrialy scalable, involve the use of
cheaper reagents, employ mild reaction conditions, and at the same time provide Cyclizine or
its salts with high yields, high chemical purity and efficiency.

The present inventors have surprisingly found an improved process for preparing
Cyclizine which involves methylating DPMP (benzhydryl piperazine) using Eschweller-
Clarke reaction methodology, wherein the developed process has less number of steps, more
industrially scalable with high yields.
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OBJECTIVE OF THE INVENTION

The main objective of the present invention is to provide an improved process for the

preparation of an antihistamine agent.
In apreferred objective of the present invention isto provide an improved process for

5 the preparation of Cyclizine or its salts.

In a more preferred objective of the present invention is to provide an improved

process for the preparation of Cyclizine hydrochloride.

10 In a still more preferred objective of the present invention is to provide an improved

process for the preparation of Cyclizine hydrochloride, which iscommercialy feasible.

SUMMARY OF THE INVENTION
Accordingly, the present invention provides an improved process for the preparation

which comprises, methylating compound of Formula I or its salts

15  of Cyclizine

N  N—CH,
\_/

Formulall

20 using formaldehyde in the presence of an acid to give Cyclizine.

In preferred aspect, the present invention provides an improved process for the

preparation of Cyclizine
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which comprises, methylating compound of Formula I or its salts

Formula |

using formaldehyde in the presence of formic acid to give Cyclizine.

PCT/IB2016/054885

In amore preferred aspect, the present invention provides an improved process for the

preparation of Cyclizine

o )

Formula |

using formaldehyde and formic acid in water as a solvent medium to give Cyclizine.

In another preferred aspect, the present invention provides an improved process for the

15  preparation of Cyclizine hydrochloride,

() _ w

a) methylating compound of Formula | or its salts

which comprises:
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Formula |
using formic acid and formaldehyde optionally in the presence of a solvent to give
Cyclizine free base,
b) optionally isolating Cyclizine free base, and

c) converting Cyclizine to its hydrochloride salt.

In still another preferred aspect, the present invention provides an improved process

for the preparation of Cyclizine,

which comprises:

a) preparing a solution of formic acid and formaldehyde in water,
b) adding compound of Formula | to the solution of step a),

c) heating the reaction mass at atemperature of about 50-95°C,

d) isolating Cyclizine free base.

DETAILED DESCRIPTION OF THE INVENTION

Accordingly the present invention provides an improved process for preparing

Cyclizine or its salts which is economically viable.

In a preferred embodiment the present invention provides an improved process for
preparing Cyclizine free base using Eschweiler-Clarke reaction methodology. The developed
process using Eschweiler-Clarke reaction methodology is commercially feasible, does not

involve any side reactions, and contains fewer impurities.

Eschweiler-Clarke reaction which is also called as Eschweiler-Clarke methylation is

widely used for the methylation of primary or secondary amines. Methylation using



10

15

20

25

30

WO 2018/002696 PCT/IB2016/054885

Eschweiler-Clarke reaction will not produce quaternary ammonium salts, but instead will

stop at the tertiary amine stage.

In a preferred embodiment, the present invention provides an improved process for
preparing Cyclizine which comprises methylating amine of Formula | i.e DPMP (benzhydryl
piperazine) with formaldehyde to give imine derivative of compound of Formula I. The imine
derivative of Formula | is reduced using an acid which acts as a source of hydride to give

Cyclizine free base.

In another preferred embodiment, the acid used in the present invention is selected
from an acid which acts as a source of hydride. In apreferred embodiment the acid is selected

from oxalic acid and its hydrates, formic acid. Preferably formic acid.

In yet another preferred embodiment, the present invention provides an improved
process for preparing Cyclizine hydrochloride which comprises methylating amine of
Formula | i.e DPMP (benzhydryl piperazine) with formaldehyde to give imine derivative of
compound of Formula |. The imine derivative of Formula | is reduced using formic acid
which acts as a source of hydride to give Cyclizine free base, followed by treating it with

hydrochloric acid in the presence of a suitable solvent to give Cyclizine HC1.

The first methylation of the amine begins with imine formation with formaldehyde.
The formic acid acts as a source of hydride and reduces the imine to a secondary amine. The
driving force isthe formation of carbon dioxide gas. Formation of the tertiary amine is similar.
From this mechanism it is clear that a quaternary ammonium salt will never form, because it

isimpossible for atertiary amine to form another imine or iminium ion.

In still another preferred embodiment, the present invention provides solvent free
methylation of compound of Formula | to give Cyclizine free base, wherein water alone is
used in the reaction which makes the process more economical and environmental friendly.
The developed process is ssimple and does not involve any complicated reagents. The yield of

the product isvery high which iscommercially feasible.
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In till another preferred embodiment, the present invention provides the methylation
of compound of Formula | to give Cyclizine free base in water medium to emphasize Green

approach, unigue, aqueous medium which is non-toxic liquid, sustainable chemistry.
According to the reported literature and the inventor's knowledge, preparation of
Cyclizine free base by methylating compound of Formula | using Eschweiler-Clarke reaction

methodology is not known.

In apreferred embodiment, the present invention provides an improved process for the
preparation of Cyclizine,

(9
W

Formula |
with formaldehyde in the presence of an acid and in the absence of an organic solvent to give
Cyclizine.

In a more preferred embodiment, the present invention provides an improved process

which comprises methylating compound of Formula | or its salts

for the preparation of Cyclizine,
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N NH

—/

00

Formula |
with formaldehyde in the presence of formic acid and in the absence of an organic solvent to
give Cyclizine.
In a more preferred embodiment, the present invention provides an improved process

for the preparation of Cyclizine

N  N—CH,

<¥s
()

which comprises, methylating compound of Formula I or its salts

N NH

/

9.0

Formulall

using formaldehyde and formic acid in water as a solvent medium to give Cyclizine.

In another preferred embodiment, the present invention provides an improved process

for the preparation of Cyclizine hydrochloride,

-
N N—CHs
W
which comprises:
a) methylating compound of Formula | or its salts
}
N NH
W
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Formula
with formic acid and formaldehyde in the absence of an organic solvent to give Cyclizine

free base,

b) treating Cyclizine free base with HCI in a solvent, and

c)

isolating Cyclizine hydrochloride.

In yet another preferred embodiment, the present invention provides an improved

process for the preparation of Cyclizine free base,

N  N—CHj,
n_/

which comprises:

a)

preparing a solution of formic acid and formaldehyde in water,

b) adding Formula | to the solution of step a),

c)

heating the reaction mass at atemperature of about 50-95°C,

d) isolating Cyclizine free base.

In yet another preferred embodiment, the present invention provides an improved

process for the preparation of Cyclizine hydrochloride,

) ko
N  N—CHj,
W,

comprising the following steps:

a)
b)
c)
d)
e)
f)

preparing a solution of formic acid and formaldehyde in water,

adding Formula | was added to the solution of step a),

heating the reaction mass at about 50-95°C,

solution of sodium hydroxide was added to the above reaction mixture,
isolating Cyclizine free base,

converting Cyclizine free base to its hydrochloride salt using HCI in methanol.
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As used in the present specification, the following words and phrases are generally
intended to have the meanings as set forth below, except to the extent that the context in

which they are used indicates otherwise.

The term "salts" asused herein refers to salts which are known to be non-toxic and are
commonly used in the pharmaceutical literature. Typical inorganic acids used to form such
sadts include hydrochloric, hydrobromic, hydroiodic, nitric, sulfuric, phosphoric,
hypophosphoric, and the like. Salts derived from organic acids, such as aiphatic mono and
dicarboxylic acids, phenylsubstituted alkanoic acids, hydroxyalkanoic and hydroxyalkandioic
acids, aromatic acids, aliphatic and aromatic sulfonic acids, may also be used. Such salts thus
include acetate, phenylacetate, trifluoroacetate, acrylate, ascorbate, benzoate, chlorobenzoate,
dinitrobenzoate, hydroxybenzoate, methoxybenzoate, methylbenzoate, o-acetoxybenzoate,
naphthalene-2-benzoate, bromide, isobutyrate, phenylbutyrate, beta-hydroxybutyrate, chloride,
cinnamate, citrate, formate, fumarate, glycolate, heptanoate, lactate, maleate, hydroxymaleate,
malonate, mesylate, nitrate, oxalate, phthalate, phosphate, monohydro genphosphate,
dihydrogenphosphate, = metaphosphate, pyrophosphate, propionate, phenylpropionate,
sdlicylate, succinate, sulfate, bisulfate, pyrosulfate, sulfite, bisulfite, sulfonate,
benzenesulfonate, p-bromophenylsulfonate, chlorobenzenesulfonate, ethanesulfonate, 2-
hydroxyethanesulfonate, methanesulfonate, naphthalene- 1-sulfonate, naphthalene-2-sulfonate,
p-toluenesulfonate, xylenesulfonate, tartarate, and the like. A preferred sat is the
hydrochloride salt.

"Solvent" as defined in the presence invention is selected from water or "alcohol
solvents' such as methanol, ethanol, n-propanol, isopropanol, n-butanol and t-butanol and the
like or "hydrocarbon solvents' such as benzene, toluene, xylene, heptane, hexane and
cyclohexane and the like or "ketone solvents' such as acetone, ethyl methyl ketone, diethyl
ketone, methyl tert-butyl ketone, isopropyl ketone and the like or "esters solvents' such as
methyl acetate, ethyl acetate, propyl acetate, isopropyl acetate, n-butyl acetate, isobutyl
acetate, sec-butyl acetate, and the like or "nitrile solvents' such as acetonitrile, propionitrile,
butyronitrile and isobutyronitrile and the like or "ether solvents' such as di-tert-butylether,
dimethylether, diethylether, diisopropyl ether, 1,4-dioxane, methyltert-butylether, ethyl tert-
butyl ether, tetrahydrofuran, 2-methyl tetrahydrofuran, 2-methoxyethanol and
dimethoxyethane, or "Amide solvents' such as formamide, DMF, DMAC, N-methyl-2-
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pyrrolidone, N-methylformamide, 2-pyrrolidone, I|-ethenyl-2-pyrrolidone and/or mixtures

thereof.

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. The invention isillustrated
below with reference to inventive and comparative examples and should not be construed to

[imit the scope of the invention.

EXAMPLE 1; Preparation of Cyclizine free base

To the mixture of 15.7 gm (3.0 moles) of Formic acid (assay NLT 85%), 12gm of
Formaldehyde (1.5 moles, assay NLT 37%) solution in 75 ml of water, 25 gm (1.0 mole) of
Diphenyl methyl-piperazine (DPMP) was added at ambient temperature under stirring. Then
the reaction mixture was heated to 75-80°C and maintained at same temperature for about 3.0
hours. After completion of the reaction, the reaction mixture was cooled to the ambient
temperature. 75 ml of Toluene was added to the reaction mixture, the pH was adjusted to
basic pH with caustic lye solution under stirring. Reaction mixture was allowed to settle and
the organic layer was separated. The organic layer was washed with water. Distilled out
toluene to get the product.

Yield 23.8 gm
% of Yield: 90.5 %
Melting range 102 -104.6°C

EXAMPLE 2: Preparation of Cyclizine free base

To the mixture of 157.5 gm (3.0 moles) of Formic acid (assay NLT 85%), 120gm (1.5
moles) of Formaldehyde (assay NLT 37%) solution in 750 ml of water, 250gm (1.0 mole) of
Diphenyl methyl-piperazine (DPMP) was added, and were mixed slowly with stirring at
ambient temperature. Then the reaction mixture was heated 75-80°C stirred for about 3 hours
a same temperature. After completion of the reaction, the reaction mixture was cooled to
ambient temperature; mixture was adjusted to basic pH with caustic lye solution, at ambient
temperature with stirring. The resulting compound filtered, washed with water and then dried.
Yield: 257.5 gm
% of Yield: 97.9 %

GC purity 99.19%



10

15

20

25

30

WO 2018/002696 PCT/IB2016/054885
13

EXAMPLE 3: Preparation of Cyclizine free base:

11.8 gm of formic acid, 2.2 moles of, (assay NLT 85%), 9.6 gm of formaldehyde, 1.2
Moles, (assay NLT 37%), and 75 ml of water were slowly mixed with stirring by maintaining
a ambient temperature. Then 25.0 gm, 1.0 mole diphenyl methyl-piperazine was added and
mixed. The reaction mixture was heated 75-80°C. The reaction mixture was stirred for
2.0hours at same temperature. The reaction mixture was then cooled to ambient temperature.
The reaction mixture was adjusted to basic pH with caustic lye solution, the resulting
compound filtered and washed with water.
Yield: 22.8 gm
% of Yield: 86.6 %
GC purity 95.74%

EXAMPLE 4: Preparation of Cyclizine free base:

53.68 gm of formic acid 5.0 moles of (assay NLT 85%), 40.2 gm of formaldehyde 2.5
Moles, (assay NLT 37%), and 150 ml of water were slowly mixed with stirring by at ambient
temperature. Then 1.0 mole 50.0 gm diphenyl methyl-piperazine 1.0 mole was added and
mixed. Then reaction mixture was heated 75-80°C and stirred for 3.0 hours at same
temperature. The reaction mixture was cooled ambient temperature. The pH was adjusted to
basic with caustic soda solution, the resulting compound filtered and washed with water.
Output: 50.2 gm
% of Yield: 95.07 %
GC purity 97.01%

EXAMPLE 5: Preparation of Cyclizine free base:

16.0 gm of formic acid 3.0 moles (assay NLT 85%), 1.5 Moles, 12.0 gm of
formaldehyde 1.5 Moles (assay NLT 37%), and 75 ml of water were slowly mixed with
gtirring at ambient temperature. Then added 1.0 mole 25.0 gm diphenyl methyl-piperazine
added 1.0 mole was mixed. The reaction mixture was heated 85-90°C The reaction mixture
was stirred for 3.0 hours at same temperature. The reaction mixture was cooled to ambient
temperature. The pH was adjusted to basic with caustic soda solution, at ambient temperature.
The resulting compound filtered and washed with water and dried.

Output yield: 25.3 gm
% of Yield: 96.19 %
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Melting range 105 -106.5°C

EXAMPLE 6: Preparation of Cyclizine free base:

16.0 gm of formic acid 3.0 moles (assay NLT 85%), 12.0 gm of formaldehyde 1.5
Moles (assay NLT 37%), and 75 ml of water were slowly mixed with stirring at ambient
temperature. Then added 25.0 gm diphenyl methyl-piperazine 1.0 mole was mixed. The
reaction mixture was heated 50-55°C, and maintained 3-4 hours same temperature. The
reaction mixture was cooled ambient temperature, the pH adjusted with caustic soda solution,
at ambient temperature. The resulting compound filtered and washed with water and dried.
Output yield: 16.3 gm % Yield: 61.97 %

EXAMPLE 7: Preparation of Cyclizine Hydrochloride:

Cyclizine free base 25.0 gm (purity NLT 98.0%) dissolved in 50.0 ml of Methanol. To
aclear solution added 1.0 mole of Hydrochloric acid 8.4 ml (assay NLT 35.0%) temperature
in the range of 45 to 55°C. The reaction mixture was stirred for 2 hours. The resulting
compound was filtered dried.

Yield: 25.70 gm
% of Yield: 90.5 %, Purity: 99.4%.
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We Claim:

1. Animproved process for the preparation of Cyclizine

5  which comprises, methylating compound of Formula I or its salts

N NH
W,
Formula |

using formaldehyde in the presence of an acid to give Cyclizine.

10 2. An improved process as claimed in clam 1, wherein the acid is selected from an acid

which acts as a source of hydride.

3. Animproved process as claimed in claims 1 and 2, the acid is selected from oxalic acid and
its hydrates, formic acid.
15

4. Animproved process for the preparation of Cyclizine

which comprises, methylating compound of Formula I or its salts

N NH
W,
20 Formula

using formaldehyde in the presence of formic acid to give Cyclizine.
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5. Animproved process for the preparation of Cyclizine

N  N—CH,
_/

UL

which comprises, methylating compound of Formula I or its salts

N NH
/

Formula |

using formaldehyde and formic acid in water as a solvent medium to give Cyclizine.

6. Animproved process for the preparation of Cyclizine hydrochloride,

HCI
N  N—CHj,
\_/
. W,

which comprises:

a) methylating compound of Formula | or its salts

Formula |
15 using formic acid and formaldehyde optionally in the presence of solvent to give
Cyclizine free base,
b) optionally isolating Cyclizine free base, and

c) converting Cyclizine to its hydrochloride salt.

20 7. Animproved process as claimed in clam 6, wherein the solvent is selected from water or

"alcohol solvents' such as methanol, ethanol, n-propanol, isopropanol, n-butanol and t-
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butanol and the like or "hydrocarbon solvents' such as benzene, toluene, xylene, heptane,
hexane and cyclohexane and the like or "ketone solvents' such as acetone, ethyl methyl
ketone, diethyl ketone, methyl tert-butyl ketone, isopropyl ketone and the like or "esters
solvents' such as methyl acetate, ethyl acetate, propyl acetate, isopropyl acetate, n-butyl
acetate, isobutyl acetate, sec-butyl acetate, and the like or "nitrile solvents' such as
acetonitrile, propionitrile, butyronitrile and isobutyronitrile and the like or "ether solvents'
such as di-tert-butylether, dimethylether, diethylether, diisopropyl ether, 1,4-dioxane,
methyltert-butylether, ethyl tert-butyl ether, tetrahydrofuran, 2-methyl tetrahydrofuran, 2-
methoxyethanol and dimethoxyethane, or "Amide solvents' such as formamide, DMF,
DMAC, N-methyl-2-pyrrolidone, = N-methylformamide,  2-pyrrolidone, I-ethenyl-2-

pyrrolidone and/or mixtures thereof.

8. Animproved process for the preparation of Cyclizine,
N N—CH,
\_/

which comprises:

a) preparing a solution of formic acid and formaldehyde,

b) compound of Formula | was added to the solution of step a),
c) heating the reaction mass at about 50-95°C,

d) isolating Cyclizine.
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