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but anol . No NEWMANYFRAGCTURINGPROOBSS eaction tinme is long, that is 90
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preparation of felodipine using di chl orobenzyl i dene and et hyl
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20 Discl osure I on It has now been found that

fel odi pine, which is a cal ciumchannel bl ocker, can be prepared

s  The present invention relates to an improved method for the manufacture of felodipine

(ethyl methyl 4-(2,3-dichlorophenyl)-1,4-dihydro-2,6-dimethyl-3,5-pyridine-dicarboxylate)
via the route of reacting 2,3-dichlorobenzylideneacetylacetic acid-methylester (in the
following dichlorobenzylidene for short) with ethyl 3-aminocrotonate.

to  Prior art

EP 7293 discloses a method for the preparation of felodipine using dichlorobenzylidene and
ethyl 3-aminocrotonate as starting materials. The solvent used is tertiary butanol. No
catalyst is used. The reaction time is long, that is 90 minutes or more.

15
US 5310 917 discloses a method for the preparation of felodipine using
dichlorobenzylidene and ethyl 3-aminocrotonate as starting materials. The solvent used is

ethanol.

» Discl fhe .

It has now been found that felodipine, which is a calcium-channel blocker, can be prepared

in 2 manner that is fast, environmentally sound and gives a good yield using starting

materials that are known per se. The new method uses pyridine as a catalyst in combination
25 with an alcohol as solvent.

The method is described by the reaction scheme below:
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reacted with ethyl 3-am nocrotonate in the presence of pyridine in
refl uxi ng al cohol, such as nethanol, ethanol or propanol, preferabl
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H
Dichlorcbenzylidene Ethyl 3-aminocrotonate Felodipine

Dichlorobenzylidene is reacted with ethyl 3-aminocrotonate in the presence of pyridine in
refluxing alcohol, such as methanol, ethanol or propanol, preferably ethanol. Preferably, the
s alcohol is then evaporated at reduced pressure and ethyl acetate or methylene chloride is
added. The solution can be purified by acidic and neutral aqueous extractions. The solvent
can be removed by evaporation. The product can be dissolved in acetone or diisopropyl
ether, crystallized by cooling, isolated by filtration and finally washed with acetone, or
diisopropyl ether.
10
" Dichlorobenzylidene is reacted with ethyl 3-aminocrotonate (0.5-0.9 g/g dichloro-
benzylidene, preferably 0.58-0.60 g/g dichlorobenzylidene). The reactants are charged
together with the solvent alcohol (preferably ethanol 2.5-4.8 mi/g, preferably 3.2-3.9 ml
ethanol/g dichlorobenzylidene) and the catalyst pyridine (0.03-0.2 ml/g dichlorobenzylidene,
1s  preferably 0.035-0.045 g/g dichlorobenzylidene).

Ci
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. CH,COCH,COCH, — . HCO, 4
Cl
CHO - H,c” SO

2,3-Dichlorobenzaldehyde Methyl acetoacetate Dichlorobenzylidene



100 - Dichlorobenzylidene is reacted with ethyl 3-am nocrotonate (0.5-0.9
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sol vent al cohol (preferably ethanol 2.5-4.8 m /g, preferably 3.2-3.9 ni

et hanol / g di chl orobenzyl i dene) and the catal yst pyridine (0.03;
dichlorobenzylﬁ&gﬁg?gfg preferably 0.035-0.045 g/g dichlorobeﬁ?&?ﬁaghé¥!
Preparati on of dichlorobenzyl.i dene starting3naterial

Acetic. acid 2, 3-"Di chl orobenzal dehyde Methyl acetoacetate
Di chl or obenzyl i dene WO 97/ 25313 -
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i's reacted w t 12,3Bichiprobenzidehydetinteacted with methyhidesbacarate émd suitablé kolvent in the
presence of a catalytic anount of acetic acid and piperidjne. Water is
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met hanol . cooling the solution, isolated by filtration and finally washed with methanol.

Working examples
Example 1
O Cl Cl
Ct 'i'Hz ci

HCOC\ A H ot CH,C=CHCO,CH, H,CO, ' COCH;

H3 (o) Hsc 'Iq CHa

H
10 Dichlorobenzylidene Ethyt 3-aminocrotonate Felodipine

35.3 g of dichlorobenzylidene was reacted with 20.7 g of ethyl 3-aminocrotonate in the

presence of 1.3 g of pyridine in refluxing ethanol (91 ml). Ethanol was evaporated under

reduced pressure and ethyl acetate (195 ml) was added in order to dissolve the residue. The
15 solution was purified by acidic extraction (7.3 g of (HCI (ageous) in 30 ml of H0). The

solvent was evaporated and acetone (116 ml) was added. The product was crystallized by

cooling the solution to -10°C, isolated by filtration and washed with acetone.

Yield: Approximately 85%



Wor ki r1g exanpl es [err] 35.3 g of dichl orobenzylidene
was reacted with 20.7 g of ethyl 3-am nocrotonate in the presence of
1.3 g of pyridine in refluxing ethanol (91 m). Ethanol was evaporated
under reduced pressure and ethyl acetate (195 nl) was added in order
to dissolve the residue. The 15 solution was purified by acidic extraction
(7.3 g of (HCWQa&#Rs34%) in 30 ml of H20). The sol vent VRGT/RESSRWAL ed
and acetone (116 m ) was added. The product was crystallized by
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Example 2
ol cl
¢ | ' H,CO. g:) C.H
+
H,CO, H CH,C=CHCO,C,H, it , 2v2'ls
H,C” "0 Hs 'il CH,
' H
s Dichlorobenzylidene Ethyl 3-aminocrotonate Felodipine

30.3 g of diéhlorobenzylidene was reacted with 17.8 g of ethyl 3-aminocrotonate in the
presence of 5.9 g of pyridine in refluxing ethanol (94 ml). Ethanol was evaporated under
reduced pressure and 118 mi of methylene chioride was added. The solution was purified by

10 acidic extraction (6.3 g of HCI (ageous) in 24 mi of H>O). The methylene chloride phase
was treated with 3 g of sodium sulphate (anhydrous) in order to remove the residues of
water. The solvent was evaporated and 85 ml of diisopropyl ether was added. The product
was crystallized by cooling the solution to 0°C, isolated by filtration and washed with
diisopropyl ether.

15 Yield: Approximately 85%
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1. A method for the manufacture of felodipine, characterized by reacting 2,3-
dichlorobenzylideneacetylacetic acid-methylester with ethyl 3-aminocrotonate in refluxing
s alcohol in the presence of pyridine as catalyst.

2. A method according to claim 1 wherein the alcohol is ethanol.

3. A method accbrding to any of claims 1-2 wherein the obtained felodipine is taken up

10 into a solution.

4, A method according to claim 3 wherein the obtained felodipine is taken up into ethyl
acetate. ' '

15 5. A method according to claim 3 wherein the obtained felodipine is taken up into
methylene chloride. '

6. A method according to any of claims 1-2 wherein the obtained felodipine is purified
by crystallization.

7. A method according to claim 6 wherein the crystallization is performed from

acetone.

8. A method according to claim 6 wherein the crystallization is performed from
2s  diisopropyl cther.

9. A method according to any of the preceding claims, wherein the amount of ethyl 3- -
aminocrotonate is 0.5-0.9 g per g of 2,3-dichlorobenzylideneacetylacetic acid-methylester.
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according to claim6 wherein the crystallization is perfornmed from
acet one.

11. A method according to any of the preceding claims, wherein the amount of pyridine
s is0.03-0.2 m! per g of 2,3-dichlorobenzylideneacetylacetic acid-methylester.

12. A method for the manufacture of felodipine in the form of a pharmaceutical

preparation wherein felodipine is produced according to any one of the preceding claims

and thereafter purified felodipine is admixed with an excipient, diluent or carrier to provide
e the pharmaceutical preparation.
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