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(57) ABSTRACT

The present invention provides a process for the preparation
of key intermediate for the synthesis 5,6-dimethoxy-2-[[1-
(phenylmethyl)-4-piperidinyl|methyl]-1-indanone  hydro-
chloride (donepezil hydrochloride). The present invention
particularly provides a process for the preparation of 5,6-
dimethoxy-2-(4-pyridylmethylene)-1-indanone comprising
condensation of 5,6-dimethoxy-1-indanone with 4-pyridin-
ecarboxaldehyde using an alkali metal hydroxide as a mild
base in the presence of demineralized water as a solvent at a
temperature in the range of 15° C. to 45° C. to yield 5,6-
dimethoxy-2-(4-pyridylmethylene)-1-indanone, which is
subsequently benzylated using benzyl bromide in the pres-
ence of solvent at a reflux temperature to yield 1-benzyl-4-
[(5,6-dimethoxy-1-indanone-2-yl)methylene|pyridinium
bromide.
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A PROCESS FOR PREPARATION OF
INTERMEDIATES OF DONEPEZIL
HYDROCHLORIDE

FIELD OF THE INVENTION

[0001] The present invention relates to a process for the
preparation of key intermediates for the synthesis of 5,6-
dimethoxy-2-[[ 1-(phenylmethyl)-4-piperidinyl|methyl]-1-
indanone hydrochloride, hereinafter referred to as donepezil
hydrochloride. More particularly, the present invention
relates to a process for the preparation of 5,6-dimethoxy-2-
(4-pyridylmethylene)-1-indanone and 1-benzyl-4-[(5,6-
dimethoxy-1-indanone-2-yl)methylene]pyridinium bro-
mide, the key intermediates for the synthesis of donepezil
hydrochloride.

BACKGROUND OF THE INVENTION

[0002] Donepezil hydrochloride is chemically known as
5,6-dimethoxy-2-[[ 1-(phenylmethyl)-4-piperidinyl|methyl]-
1-indanone hydrochloride and it is structurally represented by
the following formula I. It is an active ingredient of Aricept®,
which is available in the market for oral administration as
film-coated tablets.

Formula I

N
*HC1

Donepezil Hydrochloride

[0003] Donepezil is used to treat dementia associated with
Alzheimer’s disease, which is a brain disorder that affects the
ability to remember, think clearly, communicate, and perform
daily activities and may cause changes in mood and person-
ality. Donepezil belongs to a class of medications called cho-
linesterase inhibitors, which improves mental function such
as memory, attention, social interaction, reasoning and lan-
guage abilities, and ability to perform activities of daily liv-
ing, by increasing the amount of a certain naturally occurring
substance in the brain. Donepezil may improve the ability to
think and remember or slow the loss of these abilities in
people who have Alzheimer’s disease.

[0004] The priorart provides an enormous literature for the
process of preparation of donepezil hydrochloride. The key
intermediates for the preparation of donepezil hydrochloride
are 5,6-dimethoxy-2-(4-pyridylmethylene)-1-indanone of
formula IV (hereinafter referred to as, ‘the compound of
formula IV”) and 1-benzyl-4-[(5,6-dimethoxy-1-indanone-2-
yDmethylene|pyridinium bromide of formula V (herein after
referred to as, ‘the compound of formula V*). Generally, the
process for the preparation of the compound of formula V
involves (i) condensation of 5,6-dimethoxy-1-indanone of
formula II with 4-pyridinecarboxaldehyde of formula III
using a strong base such as lithium diisopropylamide (LDA)
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orreagents such as p-toluenesulphonic acid in the presence of
an organic solvent or mixtures thereof to yield 5,6-
dimethoxy-2-(4-pyridylmethylene)-1-indanone of formula
IV and (ii) benzylation of compound of formula IV using
benzyl bromide in the presence of a solvent to yield com-
pound of formula V.

5 &

strong base

organic solvent or
mixture of organic

solvents
Formula IT Formula ITT
O
O
/
\O
7\
—N
Formula IV
Benzyl bromide
solvent
O
O
/
~ /N
Br
—N" :
Formula V
[0005] Donepezil and its pharmaceutically acceptable salts

were first disclosed in the U.S. Pat. No. 4,895,841, wherein
the process for the preparation of donepezil hydrochloride is
disclosed. The process described in US *841 patent comprises
the steps of: (i) reaction of 1-benzyl-4-piperidinecarboalde-
hyde with 5,6-dimethoxy-1-indanon-2-ylphosphonate in the
presence of lithium diisopropylamide (LDA), (which is pre-
pared in-situ by addition of a solution of n-butyllithium in
hexane to the solution of diisopropylamine in anhydrous tet-
rahydrofuran (THF) at 0° C.) as a base at a temperature of
-78° C., further the temperature of reaction mixture is raised
to room temperature to yield 1-benzyl-4-(5,6-dimethoxy-1-
indanon)-2-ylidenyl-methylpiperidine hydrochloride with
62% vyield, (ii) reduction of the resulting compound as
obtained in step (i) above using 10% palladium on carbon
(Pd/C) in the presence of tetrahydrofuran (THF) as a solvent
at room temperature under atmospheric pressure for 6 hours
to obtain donepezil hydrochloride with 82% yield. The start-
ing material, 5,6-dimethoxy-1-indanon-2-ylphosphonate of
said reaction is prepared in-situ by reaction of 5,6-dimethoxy-
1-indanone (compound of formula IT) with hexamethyl-phos-
phoric amide in the presence of anhydrous THF.
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Y 0
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O
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<HCI N
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THF

(6]
/O
\O
+HCl Ng

Donepezil hydrochloride

[0006] The process disclosed in said US’841 patent
involves use of a strong base such as LDA, which is highly
flammable liquid and reacts violently with water to give off
flammable fumes. Moreover, LDA, on its combustion, emits
hazardous by-products such as lithium oxide, carbon dioxide,
carbon monoxide etc. Therefore, the use of such a hazardous
compound as a base is neither safe nor eco-friendly and thus
renders the process industrially not viable. Moreover, the
in-situ preparation of LDA requires a very low temperature of
-78° C., which is again industrially not viable.

[0007] U.S. Pat. No. 5,606,064 (and its equivalent EP
Patent No. 711756) discloses a process for the preparation of
donepezil. The process described in US *064 comprises the
steps of: (i) reaction of 5,6-dimethoxy indanone of formula I1
with pyridine-4-carboxaldehyde of formula III using p-tolu-
enesulphonic acid in the presence of toluene at reflux tem-
perature for 5 hours to obtain 5,6-dimethoxy-2-(4-pyridylm-
ethylene)-1-indanone of formula IV, yield 87%, (ii)
benzylation of the compound of formula IV, obtained in step
(1) above, using benzyl bromide in the presence of acetonitrile
at reflux temperature yields 1-benzyl-4-[(5,6-dimethoxy-1-
indanone-2-yl)methylene]pyridinium bromide of formula 'V,
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yield 83%, and (iii) reaction of the compound of formula V,
obtained in step (ii) above, with platinum dioxide in the
presence of methanol at a normal temperature and pressure
for 24 hours yields donepezil, having yield of 81%. Although,
the process of said US patent for the preparation of donepezil
is practically applicable, it is industrially disadvantageous as
in the step (i) of the above discussed process, the reaction
requires a large volume of an organic solvent, for instance
said process requires 13 volumes of toluene and furthermore,
the reaction is carried out using p-toluenesulphonic acid,
which is highly corrosive in nature. Moreover, the benzyla-
tion of compound of formula IV is carried out in the presence
of'50 volumes acetonitrile as a solvent. The use of such large
volumes of expensive solvents renders the process industri-
ally not viable.

[0008] U.S. Pat. No. 7,148,354 describes a process for the
preparation of donepezil. The process involves (i) refluxing
5,6-dimethoxy-1-indanone of formula I1 and pyridine-4-car-
boxaldehyde of formula IIT using p-toluenesulphonic acid in
the presence of toluene as a solvent at a temperature ranging
from 25° C. to 40° C. for 6 hours to yield 5,6-dimethoxy-2-
(4-pyridylmethylene)-1-indanone of formula IV, yield
95.8%, (i1) reduction of the compound of formula IV,
obtained in step (i) above, using 5% Pd/C in the presence of
methanol and acetic acid as a solvent to yield 95.3% of
5,6-dimethoxy-2-piperidin-4-ylmethyl-1-indanone, and (iii)
benzylation of product obtained in step (ii) above using ben-
zyl bromide in the presence of ethanol as a solvent yields
92.3% of donepezil. The process of said US patent involves
use of large quantity of the organic solvent in step (i) i.e. about
12.5 volumes of toluene, which is not cost-effective as well as
not useful for the large scale manufacturing of the compound
of formula IV. Moreover, use of a corrosive catalyst such as
p—toluenesulphonic acid renders the process disadvanta-
geous.

[0009] US Patent Application Publication No. 2007072905
discloses a process for the preparation of donepezil compris-
ing the steps of: (i) reaction of 5,6-dimethoxy-1-indanone of
formula II with pyridine-4-carboxaldehyde of formula III
using p-toluenesulphonic acid in the presence of 104 volumes
of'toluene as the solvent at reflux temperature for 12 hours to
yield 94% p-toluenesulphonic acid salt of the compound of
formula IV, (ii) the product obtained in step (i) above is
reduced using platinum dioxide in the presence of 75 volumes
of methanol to obtain p-toluenesulphonic acid salt of 5,6-
dimethoxy-2-((piperidin-4-yl)methyl)-1-indenone, and (iii)
benzylation of the resulting compound as obtained in step (ii)
above using benzyl bromide, N,N-dimethylformamide and
potassium carbonate in the presence of water yields done-
pezil. The process disclosed in said US patent application
suggests the use of very large quantity ofthe organic solvents,
such as 104 volumes of toluene and 75 volumes of methanol,
the use of such large volumes of solvent for commercial
manufacturing renders the process costly and industrially not
viable.

[0010] However, from the above discussion it is clearly
apparent that, the processes disclosed in the prior art for the
preparation of 5,6-dimethoxy-2-(4-pyridylmethylene)-1-in-
danone of formula IV necessitates use of a strong base such as
lithium diisopropylamide (LDA) or reagents such as p-tolu-
enesulphonic acid and large volumes of an organic solvent or
mixture thereof. Thus, there is a need to develop a process for
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the preparation of key intermediates of donepezil hydrochlo-
ride, which is simple, cost-effective, industrially viable, non-
hazardous and eco-friendly.

[0011] The inventors of the present invention have now
found that the 5,6-dimethoxy-2-(4-pyridylmethylene)-1-in-
danone of formula IV can be obtained in good yield and high
purity through an improved process involving condensation
of 5,6-dimethoxy-1-indanone of formula II with 4-pyridin-
ecarboxaldehyde of formula III using a mild base and dem-
ineralized water as a solvent, avoiding use of organic solvent
and strong bases to yield 5,6-dimethoxy-2-(4-pyridylmethyl-
ene)-1-indanone. And further benzylation of the compound
of formula IV using benzyl bromide in the presence of
organic solvent yields 1-benzyl-4-[(5,6-dimethoxy-1-in-
danone-2-yl)methylene|pyridinium bromide of formula V.
Subsequently 1-benzyl-4-[(5,6-dimethoxy-1-indanone-2-yl)
methylene]pyridinium bromide is reduced using platinum
dioxide, as disclosed in prior art references, to yield donepezil
hydrochloride. Thus, the present invention provides a simple,
cost-effective, industrially viable, non-hazardous and eco-
friendly process for the preparation of the compound of for-
mula IV and subsequently benzylation of compound of for-
mula IV to obtain the compound of formula V, key
intermediates for the synthesis of donepezil hydrochloride,
which is used to treat dementia associated with Alzheimer’s
disease.

OBIJECTS OF THE INVENTION

[0012] An object of the present invention is to provide a
process for the preparation of 5,6-dimethoxy-2-(4-pyridylm-
ethylene)-1-indanone, the compound of formula IV.

[0013] Another object of the present invention is to provide
an improved process for the benzylation of compound of
formula IV toyield 1-benzyl-4-[(5,6-dimethoxy-1-indanone-
2-yDmethylene|pyridinium bromide, the compound of for-
mula V.

[0014] Another object of the present invention is to provide
a process for the preparation of the compound of formula IV
with yield=97% and purity=99%.

[0015] Yet another object of the present invention is to
provide a process for the preparation of the compound of
formula V with yield=98% and purity=97.5%.

[0016] Yet another object of the present invention is to
provide a process for the preparation of the compound of
formula IV using a mild base and demineralized water as a
solvent, thereby avoiding use of large volumes of hazardous
organic solvents and strong base such as lithium diisopropy-
lamide (LDA) or reagents such as p-toluenesulphonic acid.

[0017] Yet another object of the present invention is to
provide a process for the preparation of the compound of
formula IV and subsequently benzylation of the compound of
formula IV to obtain the compound of formula V, which is
industrially viable, efficient and eco-friendly.

[0018] Still another object of the present invention is to
provide a process for the preparation of the compound of
formula IV and subsequently benzylation of compound of
formula IV to obtain the compound of formula V, which is
cost-effective.
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SUMMARY OF THE INVENTION

[0019] In accordance with the aspect of the present inven-
tion, there is provided a process for the preparation of 5,6-
dimethoxy-2-(4-pyridylmethylene)-1-indanone of formula
IV comprising condensation of 5,6-dimethoxy-1-indanone of
formula II with 4-pyridinecarboxaldehyde of formula III
using an alkali metal hydroxide as a mild base in the presence
of demineralized water as a solvent at a temperature in the
range of 15° C.t045°C. toyield 5,6-dimethoxy-2-(4-pyridyl-
methylene)-1-indanone of formula IV.

[0020] In accordance with another aspect of the present
invention, there is further provided an improved process for
the benzylation of 5,6-dimethoxy-2-(4-pyridylmethylene)-1-
indanone of formula IV using benzyl bromide in the presence
of'a solvent at a reflux temperature to yield 1-benzyl-4-[(5,6-
dimethoxy-1-indanone-2-yl)methylene|pyridinium bromide
of formula V.

[0021] The process of the present invention is schemati-
cally represented herein below:

(0]
/
(0]
O
/ \
.
=
\O
Formula IT Formula ITT
Mild base
Demineralized water
(0]
0.
/
\O
7\
—N
Formula IV
Benzyl bromide
solvent
(0]
O
/
\O
/N
—N!
Formula V
lReduction
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-continued
O

HCl1
N\/O

(Donepezil Hydrochloride)

Formula I

[0022] In accordance with another aspect of the present
invention, there is provided a process for the preparation of
the compound of formula IV having yield=97% and
purity=99%, without any additional step of purification.
[0023] In accordance with another aspect of the present
invention, there is provided a process for the preparation of
the compound of formula V having yield=98% and
purity=97.5%.

[0024] Inaccordance with yet another aspect of the present
invention, the process of the present invention overcomes the
disadvantages associated with the processes described in the
cited prior art, which concerns with the use of strong bases
such as lithium diisopropylamide or reagents such as p-tolu-
enesulphonic acid. Also the process avoids use of an organic
solvent as against the use of organic solvents in large volumes
in the processes disclosed in the prior art, thereby making the
instant process suitable for large scale manufacturing.
[0025] In accordance with further aspect of the present
invention, the process for the preparation of 5,6-dimethoxy-
2-(4-pyridylmethylene)-1-indanone of the compound of for-
mula IV involves use of an alkali metal hydroxide such as
potassium hydroxide or sodium hydroxide, which is a mild
base and the reaction solvent, such as demineralized water.
Thus, use of an alkali metal hydroxide as the base and dem-
ineralized water as the solvent renders the process of the
present invention inexpensive and non-hazardous in compari-
son to the process of disclosed in the cited prior art references
which involve use of a strong base such as lithium diisopro-
pylamide (LDA) as well as the process involving use of
organic solvents in large quantities. Accordingly, the process
of the present invention is industrially viable, eco-friendly
and cost-effective.

DETAIL DESCRIPTION OF THE INVENTION

[0026] The present invention relates to a process for the
preparation of 5,6-dimethoxy-2-(4-pyridylmethylene)-1-in-
danone of formula IV

Formula IV

—N
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comprising condensation of 5,6-dimethoxy-1-indanone of
formula 11,

Formula IT
O
O
\O
with 4-pyridinecarboxaldehyde of formula II1,
o Formula III
“
AN
F

using an alkali metal hydroxide as a mild base in the presence
of'a solvent at a temperature in the range of 15° C. to 45° C.
to obtain 5,6-dimethoxy-2-(4-pyridylmethylene)-1-indanone
of formula IV, having yield=97% and purity=99%.

[0027] In accordance with the present invention, the con-
densation reaction is carried out using alkali metal hydroxide
as a mild base is selected from potassium hydroxide or
sodium hydroxide.

[0028] In accordance with the present invention, the con-
densation reaction of 5,6-dimethoxy-1-indanone of formula
1T with 4-pyridinecarboxaldehyde of formula 111 is carried out
in the presence of demineralized water as a solvent, thereby
avoids use of an organic solvents or mixtures thereof as a
solvent.

[0029] In accordance with the present invention said con-
densation reaction is carried out using the compound of for-
mula I1T in the mole equivalent of about 1.0t0 2.0 based on the
compound of formula II.

[0030] In accordance with the present invention said con-
densation reaction is preferably carried out using the com-
pound of formula IIT in the mole equivalent of 1.3 to 1.5 based
on the compound of formula II.

[0031] In accordance with the present invention said con-
densation reaction is carried out using alkali metal hydroxide
in the mole equivalent of about 0.75 to 2.0 based on the
compound of formula II.

[0032] In accordance with the present invention said con-
densation reaction is preferably carried out using the alkali
metal hydroxide in the mole equivalent of 0.9 to 1.2 based on
the compound of formula II.

[0033] In accordance with the present invention, the con-
densation reaction of compound of formula II with compound
of formula II1 is preferably carried out at a temperature in the
range of 25° C. t0 30° C.

[0034] The present invention further relates to an improved
process for the preparation of 1-benzyl-4-[(5,6-dimethoxy-1-
indanone-2-yl)methylene]pyridinium bromide of formula V.
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Formula V

/

’ /

[0035] The process for the preparation of compound of
formula V comprises benzylation of 5,6-dimethoxy-2-(4-py-
ridylmethylene)-1-indanone of formula IV,

Formula IV

’ 7\

—N

using benzyl bromide in the presence of a solvent at reflux
temperature to obtain 1-benzyl-4-[(5,6-dimethoxy-1-in-
danone-2-yl)methylene|pyridinium  bromide, having
yield=98% and purity=97.5%.

[0036] Inaccordance with the present invention the benzy-
lation of compound of formula IV is carried out using 1 to 2
mole equivalent of benzyl bromide based on the compound of
formula IV.

[0037] Inaccordance with the present invention the benzy-
lation of compound of formula IV is carried out using methyl
isobutyl ketone as a solvent.
[0038] Inaccordance with the present invention the benzy-
lation of compound of formula IV is carried out using 12
volumes of methyl isobutyl ketone based on the compound of
formula IV.
[0039] Inaccordance with the present invention the benzy-
lation of compound of formula IV is carried out at a tempera-
ture ranging from 115° C. to 117° C.
[0040] The present invention further relates to a process for
the preparation of 1-benzyl-4-[(5,6-dimethoxy-1-indanone-
2-yDmethylene|pyridinium bromide of formula V compris-
ing the steps of:
[0041] (a) condensation of 5,6-dimethoxy-1-indanone
of formula I with 4-pyridinecarboxaldehyde of formula
IIT using an alkali metal hydroxide as a mild base in the
presence of a solvent at a temperature in the range of 15°
C. to 45° C. to obtain 5,6-dimethoxy-2-(4-pyridylmeth-
ylene)-1-indanone of formula IV, having yield=97% and
purity=99%, and
[0042] (b) benzylation of compound of formula IV,
obtained in step (a) above using benzyl bromide in the
presence of a solvent at reflux temperature to obtain
1-benzyl-4-[(5,6-dimethoxy-1-indanone-2-yl)methyl-
enelpyridinium bromide of formula V, having
yield=98% and purity=97.5%.
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[0043] Inan embodiment of the present invention the con-
densation reaction of 5,6-dimethoxy-1-indanone of formula
1T with 4-pyridinecarboxaldehyde of formula 111 is carried out
using an alkali metal hydroxide as a mild base in the presence
of demineralized water as the solvent to obtain 5,6-
dimethoxy-2-(4-pyridylmethylene)-1-indanone of formula
v.

[0044] In accordance with the embodiment of the present
invention the condensation reaction is carried out using alkali
metal hydroxide as a mild base is selected from potassium
hydroxide or sodium hydroxide.

[0045] In accordance with the embodiment of the present
invention the condensation reaction of 5,6-dimethoxy-1-in-
danone of formula II with 4-pyridinecarboxaldehyde of for-
mula III is carried out in the presence of demineralized water
as a solvent, thereby avoids use of an organic solvents or
mixtures thereof as a solvent.

[0046] In accordance with the embodiment of the present
invention said condensation reaction is carried out using the
compound of formula III in the mole equivalent of about 1.0
to 2.0 based on the compound of formula II.

[0047] In accordance with the embodiment of the present
invention said condensation reaction is preferably carried out
using the compound of formula I1I in the mole equivalent of
1.3 to 1.5 based on the compound of formula II.

[0048] In accordance with the embodiment of the present
invention said condensation reaction is carried out using
alkali metal hydroxide in the mole equivalent of about 0.75 to
2.0 based on the compound of formula II.

[0049] In accordance with the embodiment of the present
invention said condensation reaction is preferably carried out
using the alkali metal hydroxide in the mole equivalent 0 0.9
to 1.2 based on the compound of formula II.

[0050] In accordance with the embodiment of the present
invention, the condensation reaction of compound of formula
1T with compound of formula I1I is preferably carried out at a
temperature in the range of 25° C. to 30° C.

[0051] Inanother embodiment of the present invention the
compound of formula IV is benzylated using benzyl bromide
in the presence of a solvent at reflux temperature to obtain
1-benzyl-4-[(5,6-dimethoxy-1-indanone-2-yl)methylene]
pyridinium bromide of formula V.

[0052] In accordance with another embodiment of the
present invention the benzylation of compound of formula IV
is carried out using 1 to 2 mole equivalent of benzyl bromide
based on the compound of formula IV.

[0053] In accordance with another embodiment of the
present invention the benzylation of compound of formula IV
is carried out using methyl isobutyl ketone as a solvent.
[0054] In accordance with another embodiment of the
present invention the benzylation of compound of formula IV
is carried out using 12 volumes of methyl isobutyl ketone
based on the compound of formula IV.

[0055] In accordance with another embodiment of the
present invention the benzylation of compound of formula IV
is carried out at a temperature ranging from 115° C.to 117°C.
[0056] In accordance with the present invention, 5,6-
dimethoxy-2-(4-pyridylmethylene)-1-indanone of formula
IV prepared according to the process described herein below:
To a round bottom flask charged demineralized water, 5,6-
dimethoxy-1-indanone (the compound of formula II) and
4-pyridinecarboxaldehyde (the compound of formula I1I) and
the resulting reaction mixture is stirred at a temperature of 15°
C.1045° C. for 5 minutes. To the reaction mixture a separately
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prepared solution of alkali metal hydroxide such as potassium
hydroxide or sodium hydroxide in demineralized water is
charged slowly over a period of 2 hours at a temperature
ranging from of 15° C. to 45° C. The reaction mixture is
further maintained at a temperature of 15° C. to 45° C. for 1
hour to obtain the product, 5,6-dimethoxy-2-(4-pyridylmeth-
ylene)-1-indanone (the compound of formula IV). At this
stage the reaction mixture is analyzed using high perfor-
mance liquid chromatography (HPLC) to monitor the
completion of reaction. The product obtained is then filtered
and washed with demineralized water. Dry the product under
vacuum at a temperature of 50° C. to 55° C. for 10 hours. The
yield of the product is 298% and the purity of the product is
299%. The compound of formula IV as obtained above is
sufficiently pure to use it as such in the next step, without any
additional step of purification.

[0057] The compound of formula IV, 5,6-dimethoxy-2-(4-
pyridylmethylene)-1-indanone prepared using the above pro-
cess may benzylated to obtain 1-benzyl-4-[(5,6-dimethoxy-
1-indanone-2-yl)methylene]pyridinium bromide of formula
V. The compound of formula V prepared according to the
process described herein below. To a round bottom flask
charged methyl isobutyl ketone and 5,6-dimethoxy-2-(4-py-
ridylmethylene)-1-indanone and reflux the reaction mixture
at a temperature of 115° C. to 117° C. To the refluxing reac-
tion mixture then dropwise added benzyl bromide over a
period of 15 minutes. The reaction mixture further stirred for
2.5 hours. At this stage the reaction mixture is analyzed using
HPLC to monitor completion of reaction. Cool the reaction
mixture at a temperature of 25° C.-28° C. to obtain a solid.
Filter the solid obtained and washed with methyl isobutyl
ketone. Dry the solid under vacuum at a temperature of 50° C.
to 55° C. for 1-2 hours to yield 1-benzyl-4-[(5,6-dimethoxy-
1-indanone-2-yl)methylene]pyridinium bromide.

[0058] It is thus a possible by the way of the present inven-
tion to achieve the much desired synthesis for the preparation
of’key intermediates of donepezil hydrochloride of formula I.

[0059] The staring material of the process of the present
invention such as 5,6-dimethoxy-1-indanone of formula II
and 4-pyridinecarboxaldehyde of formula I1I are made avail-
able from the commercial sources.

[0060] As previously discussed the compound of formula
V, 1-benzyl-4-[(5,6-dimethoxy-1-indanone-2-yl)methylene|
pyridinium bromide may be further converted to the done-
pezil or its pharmaceutically acceptable salts, which is used to
treat dementia associated with Alzheimer’s disease. The com-
pound of formula V obtained using the process of the present
invention may be converted to donepezil by following the
process described in the cited prior art, U.S. Pat. No. 5,606,
064, which is incorporated herein by reference. Mainly, the
compound of formula V as obtained by the process of the
present invention is hydrogenated using platinum dioxide in
the presence of methanol at normal pressure and at room
temperature to yield 5,6-dimethoxy-2-[[ 1-(phenylmethyl)-4-
piperidinyl|methyl]-1-indanone, that is donepezil.

[0061] The following examples which fully illustrate the
practice of the preferred embodiments of the present inven-
tion are intended to be for illustrative purpose only and should
not be constructed in anyway to limit the scope of the present
invention.
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EXAMPLES
Example 1

Process for preparation of
5,6-dimethoxy-2-(4-pyridylmethylene)-1-indanone
of formula IV

[0062] To a 1 liter round bottom flask equipped with a
mechanical stirrer, thermometer pocket, addition funnel and a
condenser, charged demineralized water (250 ml), 5,6-
dimethoxy-1-indanone (25 g) and pyridine-4-carboxalde-
hyde (19.5 g). The reaction mixture was stirred for 5 minutes
at a temperature of 25° C. to 30° C. To the reaction mixture
then charged a solution of potassium hydroxide (5.2 g) dis-
solved in demineralized water (125 ml) slowly over period of
2 hours at a temperature of 25° C. to 30° C. The reaction
mixture was further maintained at a temperature of 25° C. to
30° C. for 1 hour to obtain the product, 5,6-dimethoxy-2-(4-
pyridylmethylene)-1-indanone. The product obtained was
then filtered and washed with demineralized water. Dry the
product under vacuum at a temperature of 50° C. to 55° C. for
10 hours.

[0063] Yield: 98%

[0064] Purity: 99.71%

Example 2

Process for preparation of
5,6-dimethoxy-2-(4-pyridylmethylene)-1-indanone
of formula IV

[0065] To a 3 liter round bottom flask equipped with a
mechanical stirrer, thermometer pocket, addition funnel and a
condenser, charged demineralized water (1000 ml), 5,6-
dimethoxy-1-indanone (100 g) and pyridine-4-carboxalde-
hyde (78.1 g). The reaction mixture was stirred for 5 minutes
at a temperature of 25° C. to 30° C. To the reaction mixture
then charged a solution of sodium hydroxide (20.8 g) dis-
solved in demineralized water (500 ml) slowly over period of
4 hours at a temperature of 25° C. to 30° C. The reaction
mixture was further maintained at a temperature of 25° C. to
30° C. for 1 hour to obtain the product, 5,6-dimethoxy-2-(4-
pyridylmethylene)-1-indanone. The product obtained was
then filtered and washed with demineralized water. Dry the
product under vacuum at a temperature of 50° C. to 55° C. for
10 hours
[0066]

[0067]

Yield: 97.5%
Purity: 99.5%

Example 3

Process for preparation of 1-benzyl-4-[(5,6-
dimethoxy-1-indanone-2-yl)methylene]pyridinium
bromide of formula V

[0068] To a round bottom flask equipped with mechanical
stirrer, thermometer pocket, addition funnel and condenser,
charged methyl isobutyl ketone (900 ml) and 5,6-dimethoxy-
2-(4-pyridylmethylene)-1-indanone (75 g). The reaction
mixture was then refluxed at a temperature 0of 115° C.t0 117°
C. To the refluxing reaction mixture then added benzyl bro-
mide (56.6 g) dropwise over a period of 15 minutes. The
reaction mixture stirred further for 2.5 hours. Cooled the
reaction mixture at a temperature of 25° C. to 28° C. to obtain
the product, 1-benzyl-4-[(5,6-dimethoxy-1-indanone-2-yl)
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methylene|pyridinium bromide. Filter the product obtained
and washed with methyl isobutyl ketone. Dry the product
under vacuum at a temperature of 50° C. to 55° C. for 1-2
hours.
[0069]
[0070]

Yield: 98%
Purity: 98.21%

Example 4

1-benzyl-4-[(5,6-dimethoxy-1-indanone-2-yl)meth-
ylene|pyridinium bromide of formula V

[0071] To a round bottom flask equipped with mechanical
stirrer, thermometer pocket, addition funnel and condenser,
charged methyl isobutyl ketone (1200 ml) and 5,6-
dimethoxy-2-(4-pyridylmethylene)-1-indanone (100 g). The
reaction mixture was then refluxed at a temperature of 115° C.
to 117° C. To the refluxing reaction mixture then added ben-
zyl bromide (75.5 g) dropwise over a period of 30 minutes.
The reaction mixture stirred further for 2.5 hours. Cooled the
reaction mixture at a temperature of 25° C. to 28° C. to obtain
the product, 1-benzyl-4-[(5,6-dimethoxy-1-indanone-2-yl)
methylene|pyridinium bromide. Filter the product obtained
and washed with methyl isobutyl ketone. Dry the product
under vacuum at a temperature of 50° C. to 55° C. for 1-2
hours.
[0072]
[0073]

Yield: 98.76%
Purity: 97.5%
[0074] Analytical Method of Analysis
[0075] HPLC column: Zorbax Extended C-18, 4.6x250
mm, 5 um
[0076] Detector: UV 230 nm
[0077] Mobile phase (MP): MP A-Buffer, MP B-ACN
[0078] Buffer preparation: 1 ml of phosphoricacidin 1L
of water, pH adjusted to 6.5 using triethanylamine

[0079] Injection volume: 10 uLl

[0080] Oven temperature: 50° C.

[0081] Flow rate: 1.0 ml/minutes

[0082] Diluent: water: ACN (1:1)

[0083] Gradient:

Time (min) Mobile Phase A (%) Mobile Phase B (%)
0 90 10

15 70 30
15.2 60 40
30 50 50
35 90 10
40 90 10

1. A process for the preparation of 5,6-dimethoxy-2-(4-
pyridylmethylene)-1-indanone of formula I

Formula IV

—N
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comprising condensation of 5-dimethoxy-1-indanone of

formula 1T
Formula IT
O
O
-
\O
with 4-pyridinecarboxaldehyde of formula 111
o Formula III
z
x

using an alkali metal hydroxide as a mild base in the pres-
ence of a solvent at a temperature in the range of 15° C.
to 45° C. to obtain 5,6-dimethoxy-2-(4-pyridylmethyl-
ene)-1-indanone of formula IV, having purity>99%.

2. A process as claimed in claim 1 further comprising the
step of benzylation of 5,6-dimethoxy-2-(4-pyridylmethyl-
ene)-1-indanone of formula IV using benzyl bromide in the
presence of a solvent at a reflux temperature to obtain 1-ben-
zyl-4-[(5,6-dimethoxy-1-indanone-2-yl)methylene]|pyri-
dinium bromide of formula V, having purity>97.5%.

3. The process as claimed in claim 1, wherein said alkali
metal hydroxide is selected from potassium hydroxide or
sodium hydroxide.

4. The process as claimed in claim 1, wherein the alkali
metal hydroxide is used in the mole equivalent of about 0.75
to 2.0 based on the compound of formula II.

5. The process as claimed in claim 4, wherein said alkali
metal hydroxide is used in the mole equivalent of 0.9 to 1.2
based on the compound of formula II.

6. The process as claimed in claim 1, wherein said conden-
sation of compound of formula II with the compound of
formula III is carried out in the presence of demineralized
water as a solvent.

7. The process as claimed in claim 1, wherein the com-
pound of formula III is used in the mole equivalent of about
1.0 to 2.0 based on the compound of formula II.

8. The process as claimed in claim 7, wherein said com-
pound of formula III is used in the mole equivalent of 1.3 to
1.5 based on the compound of formula II.

9. The process as claimed in claim 1, wherein said conden-
sation is carried out at a temperature in the range of 25° C. to
30° C.

10. The process as claimed in claim 2, wherein said ben-
zylation is carried out in the presence of methyl isobutyl
kctonc as a solvent.

11. The process as claimed in claim 2, wherein said ben-
zylation is carried out using 1 to 2 mole equivalent of benzyl
bromide based on the compound of formula I'V.

12. The process as claimed in claim 2, wherein said ben-
zylation is carried out using 12 volumes of methyl isobutyl
ketone based on the compound of formula IV.
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13. The process as claimed in claim 2, wherein said ben-
zylation is carried out at a temperature ranging from 115° C.
to 117° C.

14-15. (canceled)



