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(57) ABSTRACT 

New process for the Synthesis of the antiinflammatory drug 
known as nabumetone that consists in reacting 2-acetyl-5- 
bromo-6-methoxynaphthalene with an alkyl acetate in pres 
ence of an alkaline alcoholate to get 4-(5-bromo-6-methoxy 
2-naphthyl)-4-hydroxybut-3-en-2-one that by catalytic 
hydrogenation in a polar Solvent and in presence of a base 
gives 4-(6-methoxy-2-naphthyl)butan-2-one known as 
nabumetone. 

40 Claims, No Drawings 
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PROCESS FOR THE SYNTHESIS OF 
NABUMETONE 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifi 
cation; matter printed in italics indicates the additions 
made by reissue. 

BACKGROUND OF PRIOR ART 

Nabumetone, 4-(6-methoxy-2-naphthyl)butan-2-one, is a 
known antiinflammatory drug. It has been Synthesized and 
claimed at first in U.S. Pat. No. 4,061,779 granted on 1977. 
Other processes for the synthesis of nabumetone have sub 
Sequently been described and claimed. The Synthesis of 
nabumetone by catalytic hydrogenation of 4-(6-methoxy-2- 
naphthyl)-4-hydroxybut-3-en-2-one obtained by condensa 
tion of 2-acetyl-6-methoxynaphthalene with ethyl acetate in 
presence of sodium hydride is described in U.S. Pat. No. 
4,221,741 granted on 1980. The condensation reaction was 
carried out in anhydrous dimethylsulfoxide and under nitro 
gen. This condensation reaction, notwithstanding good 
yields, shows Severe drawbacks, when used at industrial 
level, in terms of costs and of Safety because of the use of 
remarkable amounts of Sodium hydride and the consequent 
necessity of working in perfectly anhydrous and de-aerated 
ambient in order to avoid any risk of explosions. 

The catalytic hydrogenation of compounds of formula 

COR 

CHEC 

C-OR 

H3CO O 

wherein R and R are alkyl or alkylaryl groups, compounds 
obtained by condensation of 6-methoxy-2-naphthaldehyde 
with alkyl or alkylaryl acetoacetates, is described in U.S. 
Pat. Nos. 4,247,709 and 4,270,004 granted on 1981. Also 
this process is not advantageous from an economical point 
of view because of the high industrial cost of the 6-methoxy 
2-naphthaldehyde. A great number of patent applications on 
alternative methods of Synthesis of nabumetone and, among 
these, the published Dutch patent application NL 8700353, 
has Subsequently been filed. In this patent application a 
process is described wherein 2-acetyl-5-bromo-6- 
methoxynaphthalene of formula 

I 
COCH 

HCO 

Br 

is reacted with ethyl acetate in presence of an oily 80% 
dispersion of Sodium hydride to give the Sodium Salt of the 
4-(5-bromo-6-methoxy-2-naphthyl)-4-hydroxybut-3-en-2- 
one of formula 
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O-Na O 

C=CH-C-CH 

HCO 

Br 

that is reduced to 4-(6-methoxy-2-naphthyl)butan-2-one by 
means of a catalytic hydrogenation by using 10% palladium 
on carbon as catalyst in presence of an excess of Sulfuric 
acid with respect to the amount necessary to free the 
4-(5-bromo-6-methoxy-2-naphthyl)-4-hydroxybut-3-en-2- 
one, or its tautomer, from its Sodium Salt. Moreover, during 
the hydrogenation reaction hydrobromic acid forms which, 
if not neutralized, makes even more acidic the reaction 
ambient causing the formation of high amounts of reaction's 
by-products and requiring costly acid-proof equipments. 
The poor selectivity of the reaction is made clear by the fact 
that the raw material coming from the hydrogenation has to 
be purified many times in order to obtain the necessary 
quality and the final yield is only 57%. 

SUMMARY OF THE INVENTION 

Present invention is a decisive improvement of the pro 
cess described in the published Dutch patent application NL 
8700353 for both reactions, the condensation and the hydro 
genation reaction, used to get the nabumetone starting from 
the 2-acetyl-5-bromo-6-methoxynaphthalene intermediate. 
The condensation reaction described in the present invention 
is carried out in presence of an alkaline alcoholate, much 
less costly and more safe than Sodium hydride used in NL 
8700353. The reaction of hydrogenation is carried out, in the 
present inventon, not only in absence of Sulfuric acid but 
even in presence of a basic Substance in Such an amount that 
most of the hydrobromic acid that comes from the hydro 
genation reaction is neutralized So freeing from the reaction 
ambient the most of a reagent that, when present in remark 
able amounts, is able to produce Side-products which con 
taminate the desired product, make necessary a double 
purification and, finally, lower the end yield. 
The hydrogenation reaction according to the invention 

described later can be carried out in Standard equipments, 
gives a cleaner raw product from the reaction, which needs 
only one purification Step, through crystallization or bisul 
phite complex, allowing the achievement of higher yields. 
Summing up, the process described in NL 8700353 is a 

Scarcely convenient proceSS for the industrial manufacture 
of nabumetone, because of the high cost and unsafety of the 
reagent, the low yield and the need to make it in costly 
particular equipments. The process described in the present 
invention, constitues a remarkable improvement in the 
industrial manufacture of nabumetone also with reference to 
the already mentioned U.S. Pat. No. 4,221,741 because it 
uses the cheaper 4-(5-bromo-6-methoxy-2-naphthyl)-4- 
hydroxybut-3-en-2-one, or its tautomer, obtained from 
2-acetyl-5-bromo-6-methoxynaphthalene that is an interme 
diate in the Synthesis of the 2-acetyl-6-methoxynaphthalene 
described in our European patent EP 0440930 from which 
the 4-(-6-methoxy-2-naphthyl)-4-hydroxybut-3-en-2-one, 
or its tautomer, used in the abovementioned U.S. Pat. No. 
4,221,741, is obtained. In fact, the reaction of acylation of 
2-methoxynaphthalene carried out under normal conditions 
gives 1-acetyl-2-methoxynaphthalene instead of 2-acetyl-6- 
methoxynaphthalene. The reaction to get 2-acetyl-6- 
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methoxynaphthalene has to be carried out in Specified Sol 
vents very toxic and dangerous to handle like nitrobenzene, 
with which low yields are obtained, or liquid hydrofluoric 
acid or, as in the case of our European patent EP 0440930, 
position 1 has to be first protected by making 1 -bromo-2- 
methoxynaphthalene that by acylation under normal condi 
tions gives 2-acetyl-5-bromo-6-methoxynaphthalene with 
yields higher than 90% from which, by dehalogenation, 
2-acetyl-6-methoxynaphthalene is obtained. 

DESCRIPTION OF THE INVENTION 

Object of the present invention is a new process for the 
synthesis of the 4-(6-methoxy-2-naphthyl)butan-2-one of 
formula I 

CH-CH2-C-CH 

HCO 

antiinflammatory drug known under the name of nabume 
tone. The Synthesis process goes through two steps shown in 
the following Scheme: 

Scheme 1 

1) 
COCH3 

-- 

HCO 

Br 
II 

O ALKALINE 
M ALCOHOLATE ACID pH 3–5 

CH- -- --- 

OR 
III 

OH 

C=CH-C-CH 

ROH 

H3CO 

Br 
IV 

2) 
OH 

C=CH-C-CH H 
catalyst 
He 
base 

HCO 

Br 
IV 

CH-CH-C-CH 

H3CO 

A molar equivalent of 2-acetyl-5-bromo - 6 - 
methoxynaphthalene of formula II is reacted with an alkyl 

1O 
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4 
acetate of formula III, wherein R represents an alkyl group 
containing from 1 to 6 carbon atoms, in presence of from 1 
to 3 molar equivalents of an alkaline alcoholate to get the 
4-(5-bromo-6-methoxy-2-naphthyl)-4-hydroxybut-3-en-2- 
one of formula IV. The reaction mixture is reacted for a 
period of time from 0.5 to 6 hours at a temperature from 10 
C. to 90° C. The same alkyl acetate used as reagent, 
preferably ethyl acetate, n-butyl acetate, n-propyl acetate or 
isopropyl acetate, is also used as reaction Solvent, alone or 
in mixture with other Solvents like toluene, acetonitrile or 
N,N-dimethylformamide. A sodium or potassium alcoholate 
of an alcohol containing from 1 to 4 carbon atoms is 
preferably used as alkaline alcoholate. The product of for 
mula IV is then recovered from the ambient of reaction by 
acidifying at a pH value from 3 to 5 with an aqueous Solution 
of an organic or inorganic acid, by optionally warming the 
reaction mixture for 15-30 minutes at the boiling tempera 
ture in order to improve the filterability and by Subsequently 
cooling at temperatures from 10° C. to 0°C. The product of 
formula IV is obtained with high yields, comprised between 
85% and 95% with respect of the starting product of formula 
II, after filtration, washings of the solid with water and with 
the reaction Solvent and drying in oven under vacuum. The 
4-(5-bromo-6-methoxy-2-naphthyl)-4-hydroxybut-3-en-2- 
one of formula IV so obtained is submitted to catalytic 
hydrogenation with hydrogen in presence of a base to give 
the desired 4-(6-methoxy-2-naphthyl)butan-2-one of for 
mula I, antiinflammatory drug known as nabumetone. The 
reaction of hydrogenation takes place in a hydrogenator 
where a molar equivalent of the compound of formula IV is 
hydrogenated with hydrogen at a pressure from 1 to 10 
atmospheres for a period of time from 2 to 24 hours, 
preferably from 4 to 12 hours, and at a temperature from 
room temperature to 90° C., preferably from 30° C. to 60° 
C., in presence of an amount of base comprised from 0.30 
to 0.99 molar equivalents, preferably from 0.90 to 0.98 
molar equivalents, of an amount of a catalyst of hydroge 
nation from 0.005 to 0.05 molar equivalents and of a polar 
Solvent or of its mixtures with polar or non-polar Solvents. 
Straight or branched alcohols, cyclic or Straight ethers, 
aliphatic amides or nitrites can be usefully used as polar 
Solvents, while Straight or branched aliphatic hydrocarbons, 
aromatic hydrocarbons or halogenated aliphatic hydrocar 
bons can be usefully used as non-polar Solvents. 

The bases preferred in the realization of the present 
invention are acetates, carbonates and bicarbonates of the 
alkali metals and the aromatic or tertiary aliphatic amines, 
acetates and carbonates of Sodium or potassium are particu 
larly preferred in carrying out the invention. Palladium on 
carbon at 5% or 10% concentration is the hydrogenation 
catalyst preferred in carrying out the invention. Alcohols 
containing from 1 to 6 carbon atoms and their mixtures with 
water or non-polar Solvents are the Solvents preferred in the 
realization of the invention. At the end of the reaction of 
hydrogenation, after having eliminated the catalyst by 
filtration, the reaction mixture is concentrated under 
vacuum. The obtained oily substance is purified either by 
crystallization from polar Solvents, preferably alcohols con 
taining from 1 to 6 carbon atoms, or by forming the 
bisulphite complex with Sodium bisulphite in polar Solvents, 
like N,N-dimethylformamide, alcohols containing from 1 to 
6 carbon atoms ethers or mixtures thereof with water. The 
crystalline bisulphite complex which forms is isolated by 
filtration and restores the product of formula I by treatment 
with an aqueous Solution of hydroxide, carbonate or bicar 
bonate of an alkali metal. The overall yields of the hydro 
genation and of the Subsequent purification are between 70% 
and 80% with respect to the compound of formula IV. 
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The examples of hydrogenation 3 and 4 wherein lower 
amounts of base are used, respectively 0.33 and 0.67 molar 
equivalents, with respect to the preferred amounts of base, 
comprised from 0.90 to 0.98 molar equivalents, show a 
Significant decrease of the yields of hydrogenation, respec 
tively 52.8% and 66%. This experimental result is an evident 
demonstration of the inventive level of the process described 
in the present invention. 

The examples reported underneath have to be considered 
as a further illustration of the invention and not as an its 
limitation. 

EXAMPLE 1. 
4-(5-Bromo-6-methoxy-2-naphthyl)-4-hydroxybut-3-en-2- 
OC 

139.4 Grams (0.499 moles) of 2-acetyl-5-bromo-6- 
methoxynaphthalene and 1450 ml of ethyl acetate are placed 
in a flask equipped with refrigerator and Stirrer and, under 
stirring and at the temperature of 45 C., 30 g (0.556 moles) 
of sodium methoxide are added. The temperature of the 
reaction mixture goes up to 55° C. and is kept at 65 C. for 
one hour, then other 10 g (0.185 moles) of sodium meth 
oxide are added and, after half an hour, still other 10 g (0.185 
moles) of Sodium methoxide, always under Stirring and 
keeping the temperature at 65 C. for another hour and half. 
The reaction mixture is then cooled to room temperature and 
brought to pH 4 by adding a concentrated acqueous Solution 
of hydrochloric acid. The reaction mixture is then heated to 
reflux for 15 minutes, cooled to 5 C. in one hour and kept 
at this temperature for 2 hours. The precipitated Solid is 
filtered, abundantly washed with water on the filter, then 
washed with ethyl acetate and dried in oven under vacuum 
obtaining 145.7 g of product with a yield equal to 90.8%. 

EXAMPLE 2 
4-(5-Bromo-6-methoxy-2-naphthyl)-4-hydroxybut-3-en-2- 
OC 

50 Grams (0.179 moles) of 2-acetyl-5-bromo-6- 
methoxynaphthalene and 200 ml of n-butyl acetate are 
placed in a flask equipped with refrigerator and Stirrer and, 
under stirring and at the temperature of 15 C., 14.5 g (0.268 
moles) of Sodium methoxide are added. The temperature of 
the reaction mixture goes up to 25 C. and is kept at this 
value for 30 minutes, then the mixture is warmed at 65 C. 
for one hour, is added with 100 ml of water and is brought 
to pH 4 by adding a concentrated aqueous Solution of 
hydrochloric acid. The reaction mixture is then cooled to 
0+5 C. and kept at this temperature for one hour. The Solid 
is filtered, abundantly washed with water on the filter, then 
washed with butyl acetate and dried in oven under vacuum 
obtaining 53 g of product with a yield equal to 92%. 

EXAMPLE 3 
4-(6-Methoxy-2-naphthyl)butan-2-one 

48 Grams (0.150 moles) of 4-(5-bromo-6-methoxy-2- 
naphthyl)-4-hydroxybut-3-en-2-one, 6.1 g of Sodium acetate 
hydrate containing 32.4% of water, equivalent to 0.050 
moles of Sodium acetate, 4 g of a 50%. Suspension in water 
of 10% palladium on carbon, equivalent to 0.0019 moles of 
palladium, and 500 ml of methanol are put in a hydrogena 
tor. The hydrogenator is washed with nitrogen in order to 
eliminate the oxygen and then hydrogen is introduced at the 
preSSure of 2 atmospheres. The temperature of reaction is 
kept at 40 C. for a period of time of 6 hours, then the 
hydrogen is let off, the hydrogenator is washed with nitrogen 
and the reaction mixture is filtered to eliminate the catalyst. 
The solution is brought to pH 6 with a 5% aqueous solution 
of Sodium hydroxide and concentrated under vacuum. The 
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oily residue is dissolved into 130 ml of isopropanol and 30 
ml of N,N-dimethylformamide and the solution is added 
with 45 ml of water and 17.6 g of sodium bisulfite obtaining 
a suspension that is stirred for one hour at 60° C., then is 
cooled to 5 C. and is filtered. The obtained solid is washed 
with 75 ml of methanol, Suspended in 200 ml of a 5% 
aqueous Solution of Sodium hydroxide and kept under Stir 
ring at room temperature for three hours. The Suspension is 
then filtered, the solid is washed with water until neutrality 
and dried in oven under vacuum obtaining 18 g of product 
with a yield equal to 52.8%. 

EXAMPLE 4 
4-(6-Methoxy-2-naphthy)butan-2-one 
The reaction described in example 3 is repeated with the 

Sole changes of doubling the amount of Sodium acetate 
hydrate containing 32.4% of water, 12.22 g equivalent to 
0.100 moles of sodium acetate, and of lowering the hydro 
genation time to five hours. In this way 22.5g of product are 
obtained with a yield equal to 66%. 

EXAMPLE 5 
4-(6-Methoxy-2-naphthyl)butan-2-one 
The reaction described in example 3 is repeated with the 

Sole changes of nearly triplicating the amount of Sodium 
acetate hydrate containing 32.4% of water, 17.60 g equiva 
lent to 0.145 moles of sodium acetate, and of lowering the 
hydrogenation time to five hours. The oil obtained, as in 
example 3, by evaporating the Solvent at the end of the 
reaction is treated with 300 ml of toluene and 100 ml of 
water and after 15 minutes of Stirring the two layers are 
Separated. The aqueous phase is discarded while the organic 
phase is evaporated under vacuum at 70° C. obtaining an oil 
that is dissolved into 100 ml of methanol. The solution is 
kept at 0° C. for two hours and the precipitated Solid is 
filtered, washed with 15 ml of methanol cooled to 0° C. and 
dried in oven under vacuum. In this way 21.7 g of product 
are obtained. The methanolic filtrates from crystallization 
and washing are concentrated under vacuum to half Volume 
So obtaining, after cooling to 0 C., the crystallization of 
other 4 g of product with an overall yield equal to 75.3%. 

EXAMPLE 6 
4-(6-Methoxy-2-naphthyl)butan-2-one 

24.72 Grams (0.077 moles) of 4-(5-bromo-6-methoxy-2- 
naphthyl)-4-hydroxybut-3-en-2-one, 4.57 g of anhydrous 
Sodium acetate and 2.58 g of Sodium acetate trihydrate, 
equivalent to 0.075 moles of sodium acetate, 2 g of a 50% 
Suspension in water of 5% palladium on carbon, equivalent 
to 0.00047 moles of palladium, and 200 ml of methanol are 
put in a hydrogenator. The hydrogenator is washed with 
nitrogen in order to eliminate the oxygen and then hydrogen 
is introduced at the pressure of three atmospheres. The 
reaction temperature is kept at 40 C. for a period of time of 
6 hours, then the hydrogen is let off, the hydrogenator is 
washed with nitrogen and the reaction mixture is filtered in 
order to eliminate the catalyst. The solution is brought to pH 
6 with a 5% aqueous solution of sodium hydroxide and 
concentrated under vacuum. The oily residue is treated with 
150 ml of toluene and 50 ml of water and after stirring for 
15 minutes the two layers are separated. The aqueous phase 
is discarded while the organic phase is evaporated under 
vacuum at 70° C. obtaining an oil that is dissolved in 50 ml 
of methanol. The solution is kept for 2 hours at 0°C. and the 
precipitated Solid is filtered, washed with 10 ml of methanol 
cooled to 0° C. and dried in oven under vacuum. The 
methanolic filtrates from crystallization and washing are 
concentrated under vacuum at half Volume So obtaining, 
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after cooling to 0°C., the crystallization of other product that 
is dried in oven under Vacuum. 14 Grams of product are 
obtained in totality with an overall yield equal to 79.7%. 

EXAMPLE 7 
4-(6-Methoxy-2-naphthyl)butan-2-one 

The reaction described in example 6 is repeated with the 
changes of using potassium carbonate instead of Sodium 
acetate and of doubling the reaction time until 12 hours. 5.15 
Grams of potassium carbonate equivalent to 0.037 moles 
have been used and 13.7 g of product are obtained with a 
yield equal to 78%. 

EXAMPLE 8 
4-(6-Methoxy-2-naphthyl)butan-2-one 

49.44 Grams (0.154 moles) of 4-(5-bromo-6-methoxy-2- 
naphthyl)-4-hydroxybut-3-en-2-one, 12.24 g (0.149 moles) 
of anhydrous Sodium acetate, 4 g of a 50%. Suspension in 
water of 5% palladium on carbon, equivalent to 0.00094 
moles of palladium and 400 ml of isopropanol are put into 
a hydrogenator. The hydrogenator is washed with nitrogen in 
order to eliminate the Oxygen and then hydrogen is intro 
duced at the pressure of 2.5 atmospheres. For a period of 
time of 9 hours the temperature of reaction is kept at 50 C., 
then the hydrogen is let off, the hydrogenator is washed with 
nitrogen and the reaction mixture is filtered in order to 
eliminate the catalyst. The solution is concentrated to 130 
ml, diluted with 45 ml of water, heated to 60° C. and added 
with 18.2 g of sodium metabisulfite. The reaction mixture is 
kept for one hour at 60° C. and then is cooled to 0°C. The 
so obtained suspension is kept at 0° C. for two hours and 
then is filtered; the Solid is washed with 60 ml of isopropanol 
cooled to 0°C. and then is suspended in a mixture made by 
70 ml of a 10% aqueous solution of sodium hydroxide and 
270 ml of toluene. The reaction mixture is stirred for one 
hour and half at room temperature, then is heated at 60° C. 
and the layers are separated. The organic phase is washed 
with 60 ml of water and is concentrated under vacuum at 60 
C. until an oil is obtained which solidifies by cooling. The 
solid is dissolved at 60° C. in 40 ml of isopropanol and the 
resulting solution is cooled to 0 C. in two hours. The 
obtained Suspension is kept for one hour at this temperature, 
filtered, washed with 10 ml of cold isopropanol and dried in 
oven under vacuum until constant weight. 26.3 Grams of 
nabumetone are obtained with a yield equal to 74.8%. 

EXAMPLE 9 
4-(6-Methoxy-2-naphthyl)butan-2-one 

24.72 Grams (0.077 moles) of 4-(5-bromo-6-methoxy-2- 
naphthyl)-4-hydroxybut-3-en-2-one, 6 g (0.073 moles) of 
anhydrous Sodium acetate, 2 g of a 50%. Suspension in water 
of 5% palladium on carbon, equivalent to 0.00047 moles of 
palladium, 180 ml of isopropanol and 20 ml of toluene are 
put into a hydrogenator. The hydrogenator is washed with 
nitrogen in order to eliminate the oxygen and then hydrogen 
is introduced at the preSSure of one atmosphere. The tem 
perature of reaction is kept at 60° C. for a period of time of 
9 hours, then the hydrogen is let off, the hydrogenator is 
washed with nitrogen and the reaction mixture is filtered in 
order to eliminate the catalyst. The solution is brought to pH 
6 with a 5% aqueous solution of sodium hydroxide and 
concentrated under vacuum. The oily residue is treated with 
150 ml of toluene and 50 ml of water and after stirring for 
15 minutes the two layers are separated. The aqueous phase 
is discarded while the organic phase is evaporated under 
vacuum at 70° C. obtaining an oil that is dissolved in 70 ml 
of isopropanol; the solution is diluted with 25 ml of water, 
heated at 60° C. and added with 9.1 g of sodium met 
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8 
abisulfite. The reaction mixture is kept for one hour at 60 
C. and then cooled to 0°C. The resulting suspension is kept 
for 2 hours at 0° C. and filtered and the Solid is washed with 
30 ml of isopropanol cooled to 0°C. The so obtained solid 
is then suspended in a mixture made by 35 ml of a 10% 
acqueous solution of sodium hydroxide and by 135 ml of 
toluene. 

The mixture is stirred for one hour and half at room 
temperature and then is heated at 60° C. The layers are 
Separated and the organic phase is washed with 30 ml of 
water and concentrated under vacuum at 60° C. until an oil 
is obtained which solidifies by cooling. The solid is dis 
solved in 20 ml of isopropanol at 60° C. and the resulting 
solution is cooled to 0°C. in 2 hours. The obtained suspen 
Sion is kept at this temperature for one hour, filtered, washed 
with 5 ml of cold isopropanol and dried in oven under 
Vacuum until constant weight. 13.8 Grams of nabumetone 
are obtained with a yield equal to 78.5%. 

We claim: 

1. A process for the Synthesis of 4-(6-methoxy-2- 
naphthyl)butan-2-one of formula I 

CH-CH-C-CH 

which comprises the Steps of: a) reacting a molar equivalent 
of 2-acetyl-5-bromo-6-methoxynaphthalene of formula II 

II 
COCH3 

HCO 

Br 

with an alkyl acetate of formula III 

III 

wherein R is an alkyl group containing from 1 to 6 carbon 
atoms, in a Solvent, Said Solvent being a member Selected 
from the group consisting of Said alkyl acetate of formula III 
and mixtures of said alkyl acetate of formula III with 
toluene, acetonitrile or N,N-demethylformamide in presence 
of 1-3 molar equivalents of an alkaline alcoholate for a 
period of time from 0.5 to 6 hours at a temperature of 10 
C-90° C. whereby 4-(5-bromo-6-methoxy-2-naphthyl)-4- 
hydroxybut-3-en-2-one of formula IV is obtained 
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IV 
OH O 

C=CH-C-CH 

Br 

after acidifying the reaction mixture at a pH value of 3-5 by 
means of an aqueous Solution of an organic or inorganic 
acid; b) Submitting to catalytic hydrogenation a molar 
equivalent of said compound of formula IV with hydrogen 
at a pressure of 1-10 atmospheres, for a period of time of 
2-24 hours, at a temperature from room temperature to 90 
C., in presence of from 0.005 to 0.05 molar equivalents of 
a hydrogenation catalyst and 0.30 to 0.99 molar equivalents 
of a base; c) filtering the mixture from Step b) and concen 
trating it under Vacuum whereby an oily product is formed; 
d) purifying said oily product from Step c) to obtain the pure 
compound of formula I. 

2. The process according to claim 1 wherein Step d) is 
carried out by crystallization from an alcohol containing 
from 1 to 6 carbon atoms. 

3. The process according to claim 1 wherein Step d) is 
carried out through formation of the crystalline bisulfite 
complex by reaction with Sodium bisulfite in a polar Solvent 
or a mixture of Said polar Solvent with water and treatment 
of Said resulting bisulfite complex with an aqueous Solution 
of hydroxide, carbonate or bicarbonate of an alkali metal in 
order to recover the 4-(6-methoxy-2-naphthyl)butan-2-one 
of formula I. 

4. The process according to claim 1 wherein in step a) said 
alkaline alcoholate is a Sodium or potassium alcoholate of an 
alcohol containing from 1 to 4 carbon atoms. 

5. The process according to claim 1 wherein Said hydro 
genation catalyst in step b) is 5% or 10% palladium on 
carbon. 

6. The process according to claim 1 wherein in Step b) the 
amount of said base is from 0.66 to 0.98 molar equivalents, 
and Said base is an acetate or a carbonate of Sodium or 
potassium. 

7. The process according to claim 1 wherein step b) is 
carried out in a Solvent which is an alcohol containing from 
1 to 6 carbon atoms or mixtures thereof with water or 
non-polar Solvents. 

8. A process for the Synthesis of 4-(6-methoxy-2-naphthyl) 
butan-2-One of formula I 

CH-CH-C-CH 

HCO 

which comprises. 
a) reacting 2-acetyl-5-bromo-6-methoxynaphthalene of 

formula II 

10 

COCH 

Br 

with an alkyl acetate of formula III 
III 

O 
M 

CH-C 
15 OR 

wherein R represents an alkyl group containing from 1 to 6 
carbon atoms, in the presence of an alkaline alcoholate to 
form 4-(5-bromo-6-methoxy-2-naphthyl)-4-hydroxybut-3- 

20 en-2-one of formula IV 
IV 

OH O 

25 C=CH-C-CH 

Br 
3O 

b) reacting the compound of formula IV with hydrogen, in 
the presence of a hydrogenation catalyst and a base, 
and 

c) Optionally recovering the product. 
9. The process of claim 8 wherein the compound of 

formula IV is acidified prior to catalytic hydrogenation. 
10. The process of claim 8 wherein the compound of 

formula IV is acidified at a pH of from 3 to 5 prior to 
catalytic hydrogenation. 

11. The process of claim 8 wherein One molar equivalent 
of the 2-acetyl-5-bromo-6-methoxynaphthalene is reacted 
with the alkyl acetate. 

12. The process of claim 8 wherein the 2-acetyl-5-bromo 
6-methoxynaphthalene is reacted with the alkyl acetate in a 
Solvent. 

13. The process of claim 8 wherein the 2-acetyl-5-bromo 
6-methoxynaphthalene is reacted with the alkyl acetate in a 
Solvent Selected from the group consisting of the alkyl 
acetate of formula III, and mixtures of the alkyl acetate of 

50 formula III with toluene, acetonitrile or N,N- 
dimethylformamide. 

14. The process of claim 8 wherein the 2-acetyl-5-bromo 
6-methoxynaphthalene is reacted with the alkyl acetate in 
the presence of 1-3 molar equivalents of the alkaline alco 

ss holate. 
15. The process of claim 8 wherein the 2-acetyl-5-bromo 

6-methoxynaphthalene is reacted with the alkyl acetate for 
from about 0.5 to about 6 hours. 

16. The process of claim 8 wherein the 2-acetyl-5-bromo 
6-methoxynaphthalene is reacted with the alkyl acetate at a 
temperature of from about 10 C. to about 90° C. 

17. The process of claim 8 wherein the 2-acetyl-5-bromo 
6-methoxynaphthalene is reacted with the alkyl acetate and 
then the result acidified with an aqueous Solution of an 
Organic Or inorganic acid. 

18. The process of claim 8 wherein in Step a) Said alkaline 
alcoholate is a SOdium Or potassium alcoholate of an 
alcohol containing from 1 to 4 carbon atoms. 
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19. The process of claim 8 wherein Step a) is conducted in 
a Solvent Selected from the group consisting of the alkyl 
acetate of formula III, and mixtures of the alkyl acetate of 
formula III with toluene, acetonitrile or N,N- 
dimethylformamide, in the presence of 1-3 molar equiva 
lents of an alkaline alcoholate which is a Sodium or potas 
Sium alcoholate of an alcohol containing from 1 to 4 carbon 
atoms; for from about 0.5 to about 6 hours and at a 
temperature of from about 10 C. to about 90° C., then 
acidifying the compound of formula IV with an aqueous 
Solution of an Organic Or inorganic acid at a pH of from 3 
to 5. 

20. The process of claim 8 wherein One molar equivalent 
of the compound of formula IV is reacted with hydrogen in 
the presence of 0.005 to 0.05 molar equivalent of a hydro 
genation catalyst and 0.30 to 0.99 molar equivalent of a 
base. 

21. The process of claim 8 wherein the hydrogenation is 
conducted at a pressure of from 1-10 atmospheres. 

22. The process of claim 8 wherein the hydrogenation is 
conducted at a temperature of from room temperature to 90 
C. 

23. The process of claim 8 wherein the hydrogenation is 
conducted for a period of time of 2-24 hours. 

24. The process of claim 8 wherein Said hydrogenation 
catalyst in Step b) comprises.5% or 10% palladium On 
carbon. 

25. The process of claim 8 wherein Step b) the base is 
Selected from the group consisting of an acetate Or a 
carbonate of SOdium Or potassium and is present in an 
amount of from 0.30 to 0.99 molar equivalents. 

26. The process of claim 8 wherein Step b) is conducted in 
a solvent comprising an alcohol having from 1 to 6 carbon 
atoms, mixtures of an alcohol having from 1 to 6 carbon 
atoms with water, or non-polar Solvents. 

27. The process according to claim 8 wherein the alkaline 
alcoholate is Selected from the group consisting of SOdium 
and potassium alcoholates of alcohols containing from 1 to 
4 carbon atoms, the catalyst of hydrogenation comprises 5% 
or 10% palladium on carbon, the amount of base is from 
0.90 to 0.98 molar equivalents, the base is selected from 
acetates and carbonates of SOdium Or potassium and the 
hydrogenation is conducted in the presence of a Solvent 
Selected from the group consisting of alcohols containing 
from 1 to 6 carbon atoms and mixtures thereof with water or 
non-polar Solvents. 

28. The process of claim 8 wherein Step b) is conducted by 
reacting One molar equivalent of the compound of formula 
IV with hydrogen, in the presence of 0.005 to 0.05 molar 
equivalent of a 5% or 10% palladium On carbon hydroge 
nation catalyst and 0.30 to 0.99 molar equivalent of a base 
Selected from the group consisting of an acetate Or a 
carbonate of SOdium Or potassium, in a Solvent comprising 
One or more components Selected from the group consisting 
of an alcohol having from 1 to 6 carbon atoms, mixtures of 
an alcohol having from 1 to 6 carbon atoms with water, or 
non-polar Solvents; at a pressure of from 1-10 atmospheres, 
a temperature of from room temperature to 90° C. and for a 
period of time of 2-24 hours. 

29. The process of claim 8 wherein the product 4-(6- 
methoxy-2-naphthyl)butan-2-One of formula I is recovered. 

30. The process of claim 8 further comprising filtering the 
product of Step b) to recover the compound of formula I and 
concentrating the compound of formula I under vacuum. 

31. The process of claim 30 further comprising purifying 
the compound of formula I. 

32. The process of claim 30 further comprising purifying 
the compound of formula I by crystallizing the compound of 
formula I from an alcohol containing from 1 to 6 carbon 
(iiOilS. 
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33. The process of claim 30 further comprising purifying 

the compound of formula I by forming a crystalline bisulfite 
complex by reacting the product of Step b) with Sodium 
bisulfite in a polar Solvent or a mixture of a polar Solvent 
with water, and treating the resulting bisulfite complex with 
an aqueous Solution of a hydroxide, carbonate Orbicarbon 
ate of an alkali metal to thereby recover the purified 4-(6- 
methoxy-2-naphthyl)butan-2-One of formula I. 

34. The process of claim 8 wherein Step c) is conducted by 
filtering the product of Step b) to recover the compound of 
formula I and concentrating the compound of formula I 
under vacuum, and purifying the compound of formula I 
either by crystallizing the compound of formula I from an 
alcohol containing from 1 to 6 carbon atoms, or forming a 
crystalline bisulfite complex by reacting the product of Step 
b) with sodium bisulfite in a polar Solvent or a mixture of a 
polar Solvent with water, and treating the resulting bisulfite 
complex with an aqueous Solution of a hydroxide, carbonate 
or bicarbonate of an alkali metal to thereby recover the 
purified 4-(6-methoxy-2-naphthyl)butan-2-One of formula I. 

35. The process of claim 34 wherein the purifying is 
conducted by crystallizing the compound of formula I from 
an alcohol containing from 1 to 6 carbon atoms. 

36. The process of claim 34 wherein the purifying is 
conducted by forming a crystalline bisulfite complex by 
reacting the result of step b) with Sodium bisulfite in a polar 
Solvent or a mixture of a polar Solvent with water, and 
treating the resulting bisulfite complex with an aqueous 
Solution of a hydroxide, carbonate or bicarbonate of an 
alkali metal to thereby recover the 4-(6-methoxy-2-naphthyl) 
butan-2-One of formula I. 

37. A process for the Synthesis of 4-(6-methoxy-2- 
naphthyl)butan-2-One of formula I 

CH-CH-C-CH 

HCO 

which comprises. 
a) reacting a molar equivalent of 2-acetyl-5-bromo-6- 

methoxyraphthalene of formula II 

COCH 

HCO 

Br 

with an alkyl acetate of formula III 

III 

wherein R represents an alkyl group containing from 1 to 6 
carbon atoms, in presence of from 1 to 3 molar equivalents 
of an alkaline alcoholate for a period of time from 0.5 to 6 
hours at a temperature from 10° C. to 90° C. to produce the 
4-(5-bromo-6-methoxy-2-naphthyl)-4-hydroxybut-3-en-2- 
One of formula IV 
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IV 
OH O 

C=CH-C-CH 

HCO 

Br 

then acidifying the compound of formula IV at a pH value 
from 3 to 5 with an aqueous Solution of an Organic Or 
in Organic acid, 

b) catalytically hydrogenating One molar equivalent of the 
compound of formula IV with hydrogen at a pressure 
from 1 to 10 atmospheres, for a period of time from 2 
to 24 hours, at a temperature from room temperature to 
90° C., in presence of from 0.005 to 0.05 molar 
equivalents of a hydrogenation catalyst and from 0.30 
to 0.99 molar equivalents of a base in a Solvent Selected 
from the group consisting of a polar Solvent, a mixture 
of polar Solvents and a mixture of polar and non-polar 
Solvents, 

c) filtering the product of Step b) and concentrating the 
product under vacuum, 

d) purifying the result of step c) either by crystallizing the 
compound of formula I from an alcohol containing 
from 1 to 6 carbon atoms, or by forming a crystalline 
bisulfite complex by reacting the result of Step c) with 
Sodium bisulfite in a polar Solvent or a mixture of a 
polar Solvent with water, and treating the resulting 
bisulfite complex with an aqueous Solution of a 
hydroxide, carbonate or bicarbonate of an alkali metal 
to thereby recover the purified 4-(6-methoxy-2- 
naphthyl)butan-2-One of formula I. 

38. The process of claim 37 wherein the alkaline alcoho 
late is Selected from the group consisting of SOdium Or 
potassium alcoholates of alcohols having from 1 to 4 carbon 
atoms, the hydrogenation catalyst is 5% or 10% palladium 
On carbon, the base is Selected from the group consisting of 
acetates and carbonates of Sodium Or potassium in an 
amount of from 0.90 to 0.98 molar equivalents; and hydrog 
eration conducted in a Solvent Selected from the group 
consisting of alcohols having from 1 to 6 carbon atoms, 
mixtures of alcohols having from 1 to 6 carbon atoms with 
water, and non-polar Solvents. 

39. The process of claim 37 wherein Step a) in conducted 
in a Solvent Selected from the group consisting of toluene, 
acetonitrile, N,N-dimethylformamide and mixtures thereof 

40. A process for the Synthesis of 4-(6-methoxy-2- 
naphthyl)butan-2-One of formula I 

CH-CH-C-CH 

HCO 

which comprises. 
a) reacting One molar equivalent of 2-acetyl-5-bromo-6- 

methoxynaphthalene of formula II 

14 

IV 
OH O 

C=CH-C-CH 

HCO 

Br 
1O 

with an alkyl acetate of formula III 

III 

15 

wherein R represents an alkyl group containing from 1 to 6 
20 carbon atoms, in a Solvent Selected from the group consist 

ing of the alkyl acetate of formula III, and mixtures of the 
alkyl acetate of formula III with toluene, acetonitrile or 
N,N-dimethylformamide, and in the presence of 1-3 molar 
equivalents of an alkaline alcoholate which is a Sodium or 

25 potassium alcoholate of an alcohol containing from 1 to 4 
carbon atoms, to form 4-(5-bromo-6-methoxy-2-naphthyl)- 
4-hydroxybut-3-en-2-One of formula IV: 

IV 
3O OH O 

C=CH-C-CH 

H3CO 
35 

Br 

for from about 0.5 to about 6 hours and at a temperature of 
from about 10° C. to about 90° C.; then acidifying the 

40 compound of formula IV with an aqueous Solution of an 
Organic or inorganic acid at a pH of from 3 to 5; 

b) reacting One molar equivalent of the compound of 
formula IV with hydrogen, in the presence of 0.005 to 
0.05 molar equivalent of a 5% or 10% palladium On 
carbon hydrogenation catalyst and 0.30 to 0.99 molar 
equivalent of a base Selected from the group consisting 
of an acetate Or a carbonate of SOdium Or potassium, 
in a solvent comprising an alcohol having from 1 to 6 
carbon atoms, mixtures of an alcohol having from 1 to 
6 carbon atoms with water, or non-polar Solvents, at a 
pressure of from 1-10 atmospheres, a temperature of 
from room temperature to 90° C. and for a period of 
time of 2-24 hours; 

c) filtering the product of step b) to recover the compound 
of formula I and concentrating the compound of for 
mula I under vacuum, and purifying the compound of 
formula I either by crystallizing the compound of 
formula I from an alcohol containing from 1 to 6 
carbon atoms Orforming a crystalline bisulfite complex 
by reacting the product of Step b) with Sodium bisulfite 
in a polar Solvent or a mixture of a polar Solvent with 
water, and treating the resulting bisulfite complex with 
an aqueous Solution of a hydroxide, carbonate Or 
bicarbonate of an alkali metal to thereby recover the 
purified 4-(6-methoxy-2-naphthyl)butan-2-One of for 
mula I. 

45 

50 

55 

60 

65 


