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The compound of formula (I) obtained according to the process of the invention is useful

MeO.

in the synthesis of agomelatine, or N-[2-(7-methoxy-1-naphthyl)ethyljacetamide, of
formula (I) :

NHCOMe
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Agomelatine, or  N-[2-(7-methoxy-1-naphthyl)ethyl]acetamide, has  valuable

MeO

10

pharmacological properties.

It has, in fact, the double characteristic of being, on the one hand, an agonist of receptors of
the melatoninergic system and, on the other hand, an antagonist of the 5-HT,c receptor.
15 These properties provide it with activity in the central nervous system and, more
especially, in the treatment of major depression, seasonal affective disorder, sleep
disorders, cardiovascular pathologies, pathologies of the digestive system, insomnia and

fatigue due to jet-lag, appetite disorders and obesity.

Agomelatine, its preparation and its use in therapeutics have been described in European

20 Patent EP 0 447 285, and also in European Patent Application EP 1 564 202.
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Communi cation, 2001, 31(4), 621-629). However, the overall yield is

10 The literature describes obtaining (7-methoxy-1-naphthyl)acetonitrile in three steps starting

from 7-methoxy-1-tetralone, by the action of LICH,CN followed by dehydrogenation with
DDQ (2,3-dichloro-5,6-dicyano-1,4-benzoquinone) and finally by dehydration in an acid
medium (Synthetic Communication, 2001, 31(4), 621-629). However, the overall yield is
mediocre (76%) and, in particular, the DDQ used in the dehydrogenation reaction and also
15 the benzene reflux necessary in the third step do not satisfy industrial requirements in

terms of cost and the environment.

Patent Application EP 1 564 202 describes an especially advantageous industrial process
which requires only four steps starting from 7-methoxy-1-tetralone, including two steps to
20 obtain (7-methoxy-1-naphthyl)acetonitrile, having an average overall yield of more than

60%.

Although various synthesis procedures of the prior art describe the preparation of (7-
methoxy-1-naphthyl)acetonitrile, most of them use 7-methoxy-1-tetralone as starting
25 material, which is a costly compound whose synthesis is problematic. Accordingly, the
development of new synthesis routes that are simple and reproducible and that utilise other

starting materials still remains a necessity to this day.
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More specifically, the present invention relates to a process for the industrial synthesis of

the compound of formula (I) :

CN
MeO
15 which process is characterised in that 7-methoxy-1-naphthoic acid of formula (III) is used
for the reaction:
Oy —OH
MeO

D w

which is subjected to the action of a reducing agent to yield the compound of formula (IV):



Becker et at., starting fromanisole, in excellent yields :
Tetrahedron Letters, 27 (32), 3775- 10 3776, 1986. More specifically,
.the present invention relates to a process for the industrial
synthesis of the conpound of fornula (1) : CN MCO m 15 which
process is characterised in that 7-nmethoxy-I|-naphthoic acid of
formula (I111) is used for the reaction: O4d MO (111), which is
subjected to the action of a reducing agef¥ to yield the conpound of
formula (1V): OH MO (IV), the COH fun¢tion of which conpound of
formula (1V) is converted i fe9q | eqyi G gr oup and which is reacted
with a cyanation reagent to yiel o@ pound O{N)f ormula (1), which
Is isolated in the formof a sol H Amng the reéduci ng agents that
may be used for the reduction of thé acrd of formula (111) in the
process of the present invention there may be nentioned, w thout
I mpl yi ng any

the OH function of which compound of formula (IV) is converted into a leaving group and

which is reacted with a cyanation reagent to yield the compound of formula (I), which is

isolated in the form of a solid.

5 Among the reducing agents that may be used for the reduction of the acid of formula (III)
in the process of the present invention there may be mentioned, without implying any
limitation, BHj;, NaBH4/AICl;,  9-borabicyclo[3.3.1]Jnonane,  LiAlH;,  AlH;,
diisobutylaluminium hydride (DIBAL-H) and, more especially, BH;-THF.

The reduction of the acid of formula (IIT) in the process of the present invention may also

10 be carried out, advantageously, after conversion of the acid of formula (III) into an acid
derivative and, more particularly, into an ester, followed by reduction of that acid
derivative into the alcohol of formula (IV), using the reducing agents LiAlH,;, NaBH,
associated or not associated with MeOH, LiBH4, DIBAL-H or bis(2-methoxyethoxy)-
aluminium sodium hydride (Red-Al).

15 Advantageously, the OH group of the compound of formula (IV) of the process of the
present invention is converted into a halogen and, more particularly, bromine or chlorine,
or into a tosylate, mesylate, nosylate or triflate group. More preferably, the conversion into
a leaving group is carried out using boron tribromide, thionyl chloride, mesyl chloride,
tosyl chloride, trifluoromethanesulphonyl chloride or nosyl chloride. Advantageously, the

20 OH group of the compound of formula (IV) is converted into chlorine by the action of

thionyl chloride.

Among the cyanation reagents that may be used in the process of the present invention
there may be mentioned, without implying any limitation, trimethylsilyl cyanide, lithium
cyanide, sodium cyanide, potassium cyanide and tetrabutylammonium cyanide. The

25 preferred cyanation reagent is potassium cyanide.
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of the conmpound of formula (1V) of the process of the present
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ambient temperature for 3 hours. After evaporation under reduced pressure, the residue is

taken up in dichloromethane and washed with water. The organic phase is dried over

10 MgSO, and then the solvents are evaporated off under reduced pressure to yield the title
compound in the form of a light-brown solid in a yield of 91%.

Melting point : 72-74°C

Step B : I-(Chloromethyl)-7-methoxynaphthalene

15 To a solution of the compound obtained in Step A (100 g) in dichloromethane (5 ml/g)
there are added 2 equivalents of thionyl chloride (126.35 g). The mixture is heated to
reflux and maintained at reflux for 2 hours. After returning to ambient temperature, the
solvent is evaporated off under reduced pressure. The oil obtained is taken up in ethyl
acetate and washed with water and then with saturated NaCl solution. The solvent is

20 evaporated off under reduced pressure and the crude product is purified by passing over a
pad of silica (eluant: heptane). The title compound is obtained in the form of a yellow solid

in a yield of 84%.

Step C : (7-Methoxy-1-naphthyl)acetonitrile

25 To a solution of the compound obtained in Step B (100 g) in 30 ml/g of DMSO and 5 ml/g
of water there are added 1.2 equivalents of potassium cyanide (37.8 g). The reaction

mixture is heated to 65°C and maintained at 65°C for 3 hours. After returning to ambient



and then to a coupling reaction with acetic anhydride to yield
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25 To a solution of the conmpound obtained in Step B (100 g) in 30 mug
of DMSO and 5 m/g of water there are added 1.2 equival ents of

. potassium cyanide (37.8 g). The reaction mxture is heated to 65C
and mai ntained at 65C for 3 hours. After returning to anbient -6-
tenperature, an MIBE/water (1/1) binary systemis added to the

m xture. The aqueous phase is renoved. The organic phase is washed
several tinmes with water and then with saturated NaC solution. The
solvents are distilled off and the t&il npound is obtained in a
gquantitative yield. 5 Melting point-r4£¥4§-7- CLAIMS 1. Process for
the industrial synthesis of the conpound of formula (1) CN MO
characterised in that 7-nmethoxy- | -naphthoic acid of formula (I111)
is used for the reaction: O Ol MO (TR), 5 which is subjected to
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CN
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characterised in that 7-methoxy-1-naphthoic acid of formula (III) is used for the reaction:

MeO

0 OH

So

MeO

5
which is subjected to the action of a reducing agent to yield the compound of formula (IV):
OH
MeO
the OH function of which compound of formula (IV) is converted into a leaving group and
which is reacted with a cyanation reagent to yield the compound of formula (I), which is
10 isolated in the form of a solid.

2. Process for the synthesis of the compound of formula (I) according to claim 1,
characterised in that the reduction of the acid of formula (III) is carried out using

BH;-THF.



MeO (1V), the OH function of which conpound of formula (I1V) is
converted into a |l eaving group and which is reacted wth a cyanation
_reagent to yield the compound of fornmula (1), which is 10 isol ated
in the formof a solid. 2. Process for the synthesis of the conpound
of fornula (1) according to claim1, characterised in that the
reduction of the acid of fornmula (II1l) is carried out using BH3-THF.
-$- 3. Process for the synthesis of the conmpound of fornula (I)

according tq claim11, characteri.sed in tha e group of the .
co _rrpoundgsof Oﬁra?%{? o nEesin Rl dhs sepREs 0_% %Pa?qﬁﬁeﬁwg‘m&ngc@i gAdfl,
thionyl chl hhfdgrerifed ' BSERS O1P %rotuB %f%lyh@éd?ﬁﬁdu%d Qff fddafuls gg?@ Q%l ﬁ(gw@fted into

formula (1) according to claim 5 characterised int

cyanati on r ehfeme byshdadtmnpdtlresylghlocyani de. 5. Process for the

synt hesi s of agonel atine starting fromthe conmpound of formula (1),
characterised in that the conpound of fornula (1) is obtained by the

synt hesi sq, prrae@ss foREROkF A& of 3Ry coRPod oF bABuld AP abecdditlgit® claim 1,
subj ected to reduction and then to coupling with acetic anhydride.
5 characterised in that the cyanation reagent used 1s potassium cyanide.

5. Process for the synthesis of agomelatine starting from the compound of formula (1),
characterised in that the compound of formula (I) is obtained by the synthesis process
according to any one of claims 1 to 4 and is subjected to reduction and then to

coupling with acetic anhydride.



