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@ Process for the preparation of fluoxetine hydrochloride. 

@ A process for the preparation of fluoxetine hydrochloride in which ethyl benzoylacetate is reduced to ethyl 3-
hydroxy-3-phenyl propionate (X), compound (X) is treated with methylamine to obtain 3-hydroxy-3-phenyl 
propionic acid N-methyl amide (XI), compound (XI) is treated with 4-trifluoro methylphenol to obtain 3-phenyl-3-
[ 4-(trifluoromethyl)phenoxy]N-methyl propanamide (XII) and compound (XII) is reduced to obtain fluoxetine from 
which, by treatment with HCI, fluoxetine hydrochloride is obtained. 

Xerox Copy Centre 
Axsome Malta Ltd. IPR2024-01418 Ex. 2021, Page 1 of 9



5 

10 

15 

20 

25 

EP O 380 924 A1 

PROCESS FOR THE PREPARATION OF FLUOXETINE HYDROCHLORIDE 

Prior art 

Fluoxetine hydrochloride is a drug which is employed on a large scale as a selective inhibitor of 
serotonine captation (Wong, D.T. et al., Drug Dev. Res., 1985, 6, 397) and in the treatment of depressive 
syndromes (Chovinard, G.A.; Clin. J Psychiatry 1985, 46, 32). The preparation of fluoxetine hydrochloride as 
referred to for instance in the USP 4018895, 4194009 and 4314081 of the Ely-Lilli Company. The 
preparation described in those patents is carried out according to the following stages: 

compound (II) 

0-CH -CH -CH -Cl 
2 2 2 

0--

is brominated to obtain compound (Ill) 

Br 
I 

OCII-
CH 

2 
- CH 

2 
-Cl 

(II) 

(III) 

30 Compound (Ill) is treated with 4-trifluoro methylphenol leading to compound (IV) 

35 

40 

3 1/' FCU -~ I 

a 
0 
I 

CH - CH - CH - Cl 
2 2 

45 compound (IV), by substitution of Cl with methylamine yields fluoxetine (V) 

50 

2 

(IV) 
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( V) 

10 

15 from which, by treatment with HCI, fluoxetine hydrocloride is obtained. The described reaction sequence 
presents various drawbacks. 

In particular, the passage from compound (Ill) to compound (IV) gives modest yields even by long 
reaction times and requires the employment of sodium hydride in dymethylformamide; the passsage from 
compound (IV) to compound (V) requires high temperature and pressure and leads to the formation of 

20 byproducts which make it difficult to crystallize the final hydrochloride. 
Also the process which utilizes as an intermediate the N,N-dimethyl derivative of compound (V) 

presents difficulties in the commercial application. In fact the demethylation with cyanogem bromide is not 
practical. 

A more recent patent (Spansih patent 7175 of the INKE Company) employs, in the preparation of 
25 fluoxetine hydrochloride, the use of compound (VI) as an intermediate. 

30 - CH 
2 

- CH 
2 

(VI) 

35 

in which R is an alkyl group. 
Compound (VI) is transformed into compound (VII) 

40 

45 (VII) 

50 From compound (VII), by treatment with 4-CFaCGH4-0H, compound (VIII) is obtained 

55 
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5 

(VIll) 

10 

which by hydrolysis yields fluoxetine. 

75 This process also presents various drawbacks, among which the scarce availability of compound (VI), 

20 

25 

30 

35 

40 

45 

50 

55 

the instability of compound (VII) and the low yield in the passage from compound (VII) to compound (VIII). 

Summary ~ the invention 

We have now found a new process for the preparation of fluoxetine hydrochloride (I) 

- CH - CH 
2 2 

NHCH 
3 

• HCl ( I ) 

which presents considerable advantages with respect to the known processes. 
Said process is characterized by the fact that: 

a) ethyl benzoyl acetate (IX) is reduced with the aid of metal hydrides in a hydroalcoholic solvent, at 
a controlled pH to obtain ethyl 3-hydroxy-3-phenyl propionate (X); 

b) compound (X) is treated with methylamine in an alcoholic solvent to obtain the N-methyl-amide of 
3-hydroxy-3-phenylpropionic acid (XI); 

c) compound (XI) is treated with 4-trifluoromethyl phenol and optionally with activating substances in 
an organic solvent to obtain 3-phenyl-3(4-(trifluoromethyl)phenoxy]N-methyl propanamide (XII); 

d) compound (XII) is reduced with the aid of a metallic hydride in an organic solvent to obtain 
fluoxetine (V) from which, by treatment with HCI, fluoxetine hydrocloride is obtained (I). 

This process can be easily applied on a commercial scale with a very high overall yield, and it has 
furthermore the advantage of utilising as a starting compound a product which is easily available and very 
unexpensive. 

Detailed description of the invention 

The characteristics and the advantages of the process for the preparation of fluoxetine hydrocloride (I) 
according to the present invention, will be better illustrated in the following detailed description. 

Said process is carried out through the following steps: 
a) ethyl benzoyl acetate (IX) 

4 
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tt 11 0- C - CH2 - C - OEt 

(IX) 

is reduced with the aid of metal hydrides, yielding compound (X) 

10 

15 

OH q 
I II 0- CH - CH2 - C - OEt 

(X) 

b) compound (X) is treated with methylamine to obtain compound (XI) 

20 OH 0 
I II 

0- CH - CH - C - NHCH 
2 3 

~ (XI) 
25 

c) compound (XI) is treated with 4-trifluoromethyl phenol to obtain compound (XII) 

30 F3Cn 

~ 
35 

40 

0 

I 
OCH 

0 
II 

- CH
2 

- C - NHCH
3 

(XII) 

d) compound (XII) is reduced to obtain compound (V) 

45 
FCQ 3 I 

:--...... 
0 

50 !H - CH - CH - NHCH 0 2 2 3 

(V) 

55 

from which, by treatment with HCI, fluoxetine hydrochloride (l)is obtained. 
Stage a) is carried out in a hydroalocholic solvent by treatment with metal hydrides at a slightly acid 
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pH. 
As a solvent a mixture of methanol and water in a ratio between 4:1 to 5:1 is preferably employed; as 

metal hydride, NaBH4 in 1 N NaOH is employed, in an amount between a molar equivalent and 10% excess 
with respect to (IX). The reaction is carried out at a temperature between 10 and 15' C, while the pH is kept 

5 between 6 and 7 by addition of 50% acetic acid, under stirring. The product is recovered by partial 
evaporation of the solvent under reduced pressure, diluition with water, solvent extraction, for example with 
methylene chloride, drying and evaporation of the organic phase. 

In a reaction time between 1 and 3 hours a yield of between 80 and 95% is obtained. 
Stage b) is carried out treating a solution of compound (X) in methanol (one mole in 200-300 ml) with a 

10 35% by weight solution of methylamine in methanol at room temperature under stirring. The reaction is 
completed In 24 hours. 

Product (XI) is recovered by evaporation to dryness and is employed without further purification in step 
C). 

Step c) is carried out in anhydrous tetrahydrofurane with a stoichiometric amount of the reagents, at a 
15 temperature between 15 and 20' C, under stirring. 

In this stage activating substances are suitably added, such as methane sulfonic acid, 4-toluensulfonic 
acid, trifluoromethansulfonic acid, or triphenylphosphine and diethylazodicarboxylate. 

The product is recovered by evaporation to dryness, addition of boiling hexane, separation of 
extraneous products and concentration. 

20 The yield is approximately 90%. 
Step d) is carried out treating compound (XII) with metal hydrides such as diborane or LiAIH4 in 

anhydrous tetrahydrofurane. 
Preferably the treatment is carried out feeding slowly a solution of compound (XII) in THF under stirring 

in a nitrogene atmosphere, to a boiling mixture of LiAIH4 in THF and keeping 4 hours at the boiling point, 
2s under reflux. 

The molar ratio between LiAIH and (XII) is comprised between 0.7 and 0.9. 
The reaction is completed after four hours. 
The reaction mixture is cooled, a mixture of acetone and ethyl acetate is added in order to destroy the 

excess of hydride, the solution is diluted with NaOH, extracted twice with hezaneiethylacetate 2:1., the 
30 extract Is washed with water and brought to dryness, obtaining compound (V}. 

35 

Compound (V) is taken up with a small amount of ether and treated with gasesous HCI; after cooling to 
3-5 'C for 12 hours a precipitate of fluoxetine hydrochloride (I) is obtained with a yield of 70-80%. 

In order to illustrate the process of the present invention, without limiting it, the following example of 
preparation of fluoxetine hydrochloride is reported. 

EXAMPLE 1 

40 a) Ethyl-3-hydroxy-3-phenylpropionate (X) 

One mole of ethyl benzoylacetate in 700 ml methanol and 150 ml water is treated with a molar 
equivalent of Na8H4 dissolved in 1 N NaOH, which is added dropwise at 10-15' C, under stirring, keeping 
the pH between 6 and 7 by addition of 50% acetic acid. 

45 Once the reaction is terminated (which is followed in its course by TLC), part of the solvent is 

50 

evaporated under reduced pressure; after dilution with water the solution is extracted with methylene 
chloride. The organic phase is evaporated to dryness, obtaining product (X) with a yield of 90%. 
'H NMR: 90 MHz (CDCb) o 7.4(5H), 5.15(1 H), 4.2(2H), 3.3(1 H), 2.7 (2H), 1.25 (3H) 

b) 3-hydroxy-3-phenylpropionic acid N-methylamide (XI) 

The ester (X) obtained in the preceeding step (0.9 moles) is dissolved in 250 ml methanol and treated 
at room temperature with 100 ml of 35% methylamine. After 16 hours, further 80 ml methylamine are 

55 added. The development of the reaction is followed by TLC, and after 24 hours the reaction is completed. 
By evaporation to dryness a quantitative yield of product (XI) is obtained, which can be used without 

further purification in the successive step . 
• H NMR: 90 MHz (CDCb) o 7.35 (5H), 6.1 (1 H), 5.1 (1 H), 4.3 (1 H), 4.3 (1 H) 2.85 (3H), 2.5 (2H). 

6 
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c) 3-phenyl-3[4-trifluormethyl)phenoxy]N-methyl propan amide (XII) 

Compound (XI) dissolved in 50 ml anydrous THF is treated with 20 mmoles of 4-trifluormethyl phenol 
and, thereafter, with 20 mmoles triphenylphosphine and 20 mmoles ethyl azodicarboxilate, under stirring 

5 and keeping the temperature between 15 and 20 • C. After a few hours, the reaction, followed by TLC, is 
completed. The solution is evaporated to dryness and taken up with boiling exane. By cooling triphenyl 
phosphine as oxide and the ethyl ester of hydrazinodicarboxilic acid are separated. 

One may repeat the operation and at the end, by concentration, amide (XII) with a yield of 90% is 
isolated. 

10 lN NMR: 90 MHz (CDCb) 1i 6.8-7.8 (9H), 5.75 (1 H), 2.6-3 (5H) 

d) Fluoxetina hydrocloride Q2 

15 Amide (XII) obtained in the precceding step, 0, 18 mmoles, in 60 ml THF is added dropwise under 
stirring and in the presence of nitrogen to a boiling mixture of 0.15 mmoles LiA2H4in 50 ml THF. After 4 
hours under reflux, the reaction is completed. 

After cooling, a mixture of acetone and ethyl acetate is added to destroy the excess of hydride, then the 
solution is diluted with 10% NaOH. The mixture is extracted twice with Hexane/ethylacetate 2:1, washed 

20 with water, and dried. The residue is taken up with a little ether and treated with gaseous HCI. After cooling 
to 4 • C overnight a precipitate of fluoxetine hydrocloride (I) with a yield of 75% is collected. 
1H NMR: 90 MHz (dG·DMSO) 7.0-7.7 (9H), 5.75 (1H), 3.0 (2H), 2.5 (3H), 2.1-2.4 (2H). 

25 Claims 

1. A process for the preparation of fluoxetine hydrochloride characterized in that: 
a) ethyl benzoyl acetate (IX) is reduced with the aid of metal hydrides in a hydroalcoholic solvent at a 

controlled pH to obtain ethyl-3-hydroxy-3-phenylpropionate (X); 
30 b) compound (X) is treated with .methylamine in a alcoholic solvent to obtain the N-methylamide of 3-

hydroxy-3-phenilpropionic acid (XI); 
c) compound (XI) is treated with 4-trifluormethylphenol and possibly with activetivety substances in 

an organic solvent to obtain 3-phenyl-3[4-(trifluormethyl)phenoxy]N-methylpropanamide (XII) 
d) compound (XII) is reduced with the aid of a metal hydride in an organic solvent to obtain fluoxetine 

35 (V), from which by treatment with HCI fluoxetine hydrochloride is obtained. 
2. A process according to claim 1, characterized in that said step· a) is carried out in a solvent 

consisting of a mixture of methanol and water in a ratio between 4:1 and 5:1. 
3. A process according to claim 1, characterized in that in said phase a) Na8H4 in NaOH is employed 

in an amount between one molar equivalent and a 10% excess with respect to (IX). 
40 4. A process according to claim 1, characterzed in that said step a) is carried out at a temperature 

between 10 and 15 • C at a pH between 6 and 7, under stirring. 
5. A process according to claim 1, characterized in that said step b) is carried out in methanol, at room 

temperature, under stirring. 
6. A process according to claim 1, characterized in that step c) is carried out in anhydrous 

45 tetrahydrofurane with stoichiometric quantities of the reagents, at a temperature between 15 and 20 • C 
under stirring. 

7. A process according to claim 1, characterized in that as activating substances in said step c) there 
are employed metansulphonic acid, 4-toluensulfonic acid, trifluormethan sulfonic acid or triphenyl phosphine 
and diethylazodicarboxylate. 

50 8. A process according to claim 1, characterized in that step d) is carried out treating the said 
compound (XII) with LiAIH4 in THF at the boiling point, under reflux, while stirring in a nitrogen atmosphere. 

9. A process according to claim 8, characterized in that the molar ratio between LiALH4 and (XII) is 
comprised between 0.7 and 0.9. 

10. A process according to claim 1, characterized in that fluoxetine hydrochloride (1) is obtained taking 
55 up with ether, the fluoxetine (V) obtained in said step d), by treatment with gasesous HCI and cooling to 3-

50 C. 
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