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(57) ABSTRACT

The present invention relates to an improved process for
preparation of Rivastigmine of formula (I) or pharmaceuti-
cally acceptable salts thereof comprising a step of N-methy-
lation of compound of formula (IIT), wherein R,=R,=H or
R,=H and R,=CH, or an acid addition salt thereof, using
paraformaldehyde in the presence of Raney Nickel and
hydrogen in a suitable solvent to obtain compound of formula

an.
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PROCESS FOR THE PREPARATION OF
RIVASTIGMINE

FIELD OF INVENTION
The present invention relates to an improved process for
the preparation of Ethylmethylcarbamic acid 3-[(1S)-1-(dim-
ethylamino) ethyl]phenyl ester of formula (I) or pharmaceu-

tically acceptable salts thereof, commonly known as
Rivastigmine.
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Rivastigmine tartarate
(I)-tartarate

BACKGROUND OF THE INVENTION

Rivastigmine is prescribed for the treatment of mild to
moderate Alzheimer’s disease. The tartarate salt of Rivastig-
mine is marketed under brand name of Exelon®. Rivastig-
mine is in a class of medications called cholinesterase inhibi-
tors. It improves mental function by increasing the amount of
a certain natural substance in the brain. Rivastigmine
increases the amounts of a chemical called acetylcholine in
the brain. Acetylcholine may be involved in memory, atten-
tion, and learning.

U.S. Pat. No. 4,948,807 describes process for preparation
of'racemic Rivastigmine by reacting a-m-hydroxyphenyliso-
propyldimethylmine or a-m-hydroxyphenyl ethyldimeth-
ylmine with carbomyl chloride in the presence of NaH. Pro-
cess for resolution of racemic Rivastigmine is described in
U.S. Pat. No. 5,602,176, which involves resolution using
di-0,0'-p-toluoyl tartaric acid. The major drawback of this
process is repeated recrystallization in the final step to
achieve increased enantiomeric excess, which results in
decreased yield with increase in processing steps.

PCT publication no. WO03/101917 describes process for
preparation of Rivastigmine by condensing N-ethyl-N-me-
thyl-4-nitrophenyl carbamate, which is obtained from 4-ni-
trophenyl chloroformate, with [1-(3-hydroxyphenyl) ethyl]
dimethylamine, which is obtained by demethylation of [1-(3-
methoxyphenyl) ethyl]dimethylamine, in the presence of
base. The process of preparation of [1-(3-hydroxyphenyl)
ethyl]dlmethylamme 1nvolves use of DL- methlonlne and
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The process described in PCT publication no. WO2004/
037771 involves reductive amination of 3-methoxy acetophe-
none in presence of dimethylamine, titanium isopropoxide
and sodium borohydride to obtain [1-(3-methoxyphenyl)
ethyl]dimethylamine, which is further demethylated using
hydrobromic acid to obtain 3-(1-dimethylamino)phenol. This
is further resolved using (S)-(+)-camphor-10-sulfonic acid
and reacted with carbamoyl chloride to obtain Rivastigmine.
Titanium isopropoxide and sodium borohydride are very
expensive reagents which lead to increase in overall cost of
the process. Moreover hydrobromic acid is hazardous in
nature and thus making it difficult to handle at commercial
scale.

The process for preparation of 3-(1-dimethylamino )phenol
as described in PCT publication no. WO2006/068386
involves subjecting (S)-3-(1-dimethylaminoethyl)phenol to
N-methylation using formaldehyde/formic acid. Further it is
subjected to O-carbamoylation to obtain Rivastigmine. It was
observed by the inventors of present invention that by process
described here, the product obtained did not have desired
physical properties and the yield of reaction was also poor.

Therefore there is a need to develop a process for prepara-
tion for preparation of Rivastigimine and its intermediates
which is simple, cost effective, non-hazardous and commer-
cially viable.

OBIECT OF THE INVENTION

Therefore it is an object of the present invention to provide
aprocess for the preparation of Rivastigmine of formula (I) or
pharmaceutical acceptable salts thereof and its intermediates.

Yet another object of the present invention is to provide a
process for the preparation of Rivastigmine of formula (I) or
pharmaceutical acceptable salts thereof and its intermediates
which is high yielding and has short reaction times.

Further object of the present invention is to provide a
process for the preparation of Rivastigmine of formula (I) or
pharmaceutical acceptable salts thereof and its intermediates
which is simple, cost effective, nonhazardous and commer-
cially viable.

SUMMARY OF THE INVENTION

In accordance with the object of the present invention, one
aspect provides a process for the preparation of Rivastigmine
of formula (I) or pharmaceutically acceptable salts thereof,
comprising a step of N-methylation of compound of formula
(I1II), wherein R;=R,=H or R;=H and R,=CHj; or an acid
addition salt thereof, using paraformaldehyde in the presence
of Raney Nickel and hydrogen in a suitable solvent to obtain
compound of formula (IT)

(I
Rl RZ

HO
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-continued

an

H;C CH;
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HO

Another object of the present invention, one aspect pro-
vides a process for the preparation of Rivastigmine of formula
(D or pharmaceutically acceptable salts thereof, comprising
steps of,

(a) N-methylation of compound of formula (III), wherein
R,=R,=H or R,=H and R,=CHj; or an acid addition salt
thereof, using paraformaldehyde in the presence of
Raney Nickel and hydrogen in a suitable solvent to
obtain compound of formula (II)

a1
Rinl N Ry

h

(b) optically resolving compound of formula (II) to obtain
desired isomer (I1I')

H,C CH;
~v
HO. : J\

(c) converting compound of formula (II') to Rivastigmine
of formula (I) and optionally converting it to pharma-
ceutically acceptable salts thereof

H;C CH;
| \N/
\/N\"/O
(@]

Rivastigmine
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@

Yet another aspect of the present invention provides a pro-
cess for preparation of compound of formula (II) comprising
of N-methylation of compound of formula (III), wherein
R,=R,=H or R,=H and R,=CH; or an acid addition salt
thereof, using paraformaldehyde in the presence of Raney
Nlckel and hydrogen ina sultable solvent
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salts thereof, and its intermediates which is simple, non-
hazardous, high yielding, results in lesser amount of impuri-
ties, has shorter reaction duration, and is economic and com-
mercially viable.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1illustrates a process for preparation of Rivastigmine.

DETAIL DESCRIPTION OF THE INVENTION

The present invention provides process for preparation of
Rivastigmine of formula (I) or pharmaceutically acceptable
salts thereof and its intermediates by process shown in FIG. 1.

In accordance with the object of the present invention one
of the preferred embodiment provides process for the prepa-
ration of Rivastigmine or pharmaceutically acceptable salts
thereof, comprising a step of N-methylation of compound of
formula (III), wherein R |=R,=H or R,=H and R,=CH, or an
acid addition salt thereof, using paraformaldehyde in the
presence of Raney Nickel and hydrogen in a suitable solvent
to obtain compound of formula (II)

The N-methylation of compound of formula (III) is carried
out using paraformaldehyde in the presence of Raney Nickel
and hydrogen in a suitable solvent. Suitable solvent can be
selected from group comprising of alcohols, esters, chlori-
nated hydrocarbons or mixtures thereof, examples of which
include but are not limited to methanol, ethanol, isopropanol,
ethylacetate, methylacetate, butylacetate, chloroform, meth-
ylene dichloride, ethylene dichloride and the like or mixtures
thereof.

The reaction is carried out at temperature range of about
ambient temperature to about reflux temperature of the sol-
vent, more preferably at 25° C. to 80° C. The duration of the
reaction is about 2 hours to about 10 hours, preferably 3 hours
to 6 hours. The hydrogen pressure is maintained between 5
kg/cm? and 15 kg/cm?, preferably 10 kg/cm?>.

After completion of the reaction the product is isolated by
normal work up procedures. The crude product thus obtained
can be further purified by crystallization from solvent
selected from aromatic hydrocarbons, ethers or mixtures
thereof for example toluene, petroleum ether and the like or
mixtures thereof. Compound of formula (II) obtained by the
process of present invention has purity greater than about
95%, preferably 97% and more preferably 98%. The yield of
reaction is greater than about 80%, preferably 83% and more
preferably 85%.

Another preferred embodiment of the present invention
provides process for the preparation of Rivastigmine or phar-
maceutically acceptable salts thereof, comprising steps of,

(a) N-methylation of compound of formula (III), wherein
R,=R,=H or R,=H and R,=CHj; or an acid addition salt
thereof, using paraformaldehyde in the presence of
Raney Nickel and hydrogen in a suitable solvent to
obtain compound of formula (II)

(b) optically resolving compound of formula (II) to obtain
desired isomer (II')

(c) converting compound of formula (II') to Rivastigmine
of formula (I) and optionally converting it to pharma-
ceutically acceptable salts thereof.

Yet another embodiment of the present invention provides
process for preparation of compound of formula (IT) compris-
ing of N-methylation of compound of formula (IIT), wherein
R,=R,=H or R;=H and R,=CH; or an acid addition salt

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

US 7,683,205 B2

5

Compound of formula (III) is prepared by reductive ami-
nation of 3-hydroxy acetophenone in the presence of methyl
amine.

The compound of formula (II) thus obtained can be further
resolved by process known perse or by any method known to
person skilled in art. Preferably compound of formula (II) is
resolved using d-camphorsulphonic acid in ethanol to obtain
desired isomer of formula (II'). Compound of formula (II') is
converted to Rivastigmine or a pharmaceutically acceptable
salt thereof by methods know to person skilled in art or any
method well-known in the prior art.

In a preferred embodiment compound of formula (II') is
further subjected to O-carbamoylation in the presence of base
to obtain Rivastigmine of formula (I). Rivastigmine can be
optionally converted to desired pharmaceutically acceptable
salt, preferably tartarate salt by conventional methods.

The process of the present invention is illustrated by the
following examples and should not be construed so as to limit
the scope of the invention in any manner.

EXAMPLES
Example 1

Preparation of a-m-hydroxy
phenylethyldimethylamine

N-methylation was carried out on a-m-hydroxy phenyl-
ethylamine (25 g) with Paraformaldehyde (33 g) in presence
of Raney Nickel (30 g) in methanol (500 ml) at 80° C. and 10
kg/cm?® of hydrogen pressure in an autoclave. After 3-4 hours
the product was isolated by removing Raney nickel and con-
centrating the filtrate. The product was further purified by
dissolving the crude product in Toluene (50 ml) and is crys-
tallized by slow addition of Petroleum ether (150 ml). Pure
a-m-hydroxy phenylethyldimethylamine is isolated (25 g,
Yield: 83%, purity 98%) by filtration.

Characterization Data:

'H-NMR (DMSO): 9.25(1H, s), 7.05(1H, t), 6.60(3H, m),
3.08(1H, q), 2.05(6H, s), 1.19(3H, d)

13C-NMR (DMSO): 158.0, 146.7, 129.8, 118.7, 114.8,
114.5, 65.8, 43.6, 20.9.

Mass (Methanol): 166.2 (M+1)
Example 2

Preparation of a-m-hydroxy
phenylethyldimethylamine

N-methylation was carried out on o.-m-hydroxy phenyleth-
ylmethylamine (25 g) with Paraformaldehyde (15 g) in pres-
ence of Raney Nickel (30 g) in methanol (500 ml) at 80° C.
and 10kg/cm® of hydrogen pressure in an autoclave. After 3-4
hours the product was isolated by removing Raney nickel and
concentrating the filtrate. The product was further purified by
dissolving the crude product in Toluene (50 ml) and is crys-
tallized by slow addition of Petroleum ether (150 ml). Pure
a-m-hydroxy phenylethyldimethylamine is isolated (23 g,
Yield: 85%, purity 98%) by filtration.

Characterization Data:

'H-NMR (DMSO): 9.25(1H, s), 7.05(1H, t), 6.60(3H, m),
3.08(1H, q), 2.05(6H, s), 1.19(3H, d)

13C-NMR (DMSO): 158.0, 146.7, 129.8, 118.7, 114.8,
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Example 3

Preparation of
dl-a-m-Hydroxyphenylethylmethylamine

A solution of 33% Methyl amine in Ethanol (170 ml) and
3-hydroxy acetophenone (25.0 g) in Methanol (1000 ml) was
charged to an autoclave. To the above solution Raney Ni (2.5
g) was added and the mixture was hydrogenated at 40-80° C.
for 8-16 hrs. After the completion of the reaction, the reaction
mixture was passed through celite bed and then the solvent
was distilled out under vacuum. Cyclohexane was added to
the residue and then stirred for 15-30 min. at ambient tem-
perature. The solid material was filtered and dried in hot air
oven at 50-60° C. for 5-6 hrs. (Yield 18-25 g).

Example 4

Preparation of a-m-hydroxy
phenylethyldimethylamine

N-methylation was carried out on a-m-hydroxy phenyleth-
ylmethylamine (25 g) with Paraformaldehyde (15 g) in pres-
ence of Raney Nickel (30 g) in methanol (500 ml) at 80° C.
and 10kg/cm? of hydrogen pressure in an autoclave. After 3-4
hours the product was isolated by removing Raney nickel and
concentrating the filtrate. The product was further purified by
dissolving the crude product in Toluene (50 ml) and is crys-
tallized by slow addition of Petroleum ether (150 ml). Pure
a-m-hydroxy phenylethyldimethylamine is isolated (23 g,
Yield: 85%, purity 98%) by filtration.

Characterization Data:

'"H-NMR (DMSO): 9.25(1H, s), 7.05(1H, 1), 6.60(3H, m),
3.08(1H, q), 2.05(6H, s), 1.19(3H, d)

13C-NMR (DMSO): 158.0, 146.7, 129.8, 118.7, 114.8,
114.5, 65.8, 43.6, 20.9.

Mass (Methanol): 166.2 (M+1)

Example 5

Resolution of
dl-a-m-Hydroxyphenylethylmethylamine

Racemic dl-a-m-Hydroxyphenylethylmethylamine (20 g)
dissolved in Ethanol (300 ml) was added d-camphorsul-
phonic acid (33 g), and the reaction mixture was heated to
40-80° C. for 10-60 mins, and then Ethanol was distilled out
completely under vacuum, the same operation was repeated
twice with Ethanol (100 mlx2). Residual mass was added
Ethyl acetate (250 ml) and distilled out. The residual mass
was added i-Propanol (60 ml) and stirred for 2-3 days at 0-25°
C. The precipitated solid was filtered (10-20 g).

The camphorsulfonate thus obtained was dissolved in Sod.
Carbonate soln and then extracted with Ethyl acetate (2x25
ml). Combined organic layer was distilled out and Cyclohex-
ane (50 ml) was added to the residual mass and stirred for
10-30 mins. The solid material was then filtered and dried
under vacuum at 40-80° C. (5-10 g) (m.p. 171° C. [a]p
-68.0°%; ¢=5.0 in C;H;N)

Reference Example 1
Preparation of S-(-)-Rivastigmine

300 ml of tetrahydrofuran (THF) are placed in a 0.51-three-
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