1 New process for the synthesis of (7-nethoxy-1-naphthyl)acetonitrile and
application in the synthesis of agonelatine The present invention rel ates
to a process for the industrial synthegis of (7 met hoxy | -
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specifically, the present inven on relates to a process for the |ndustr|al
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properties. Indeed it has the doubl e feature of being, on the one hand, an
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cardi ovascul ar pat hol ogi es, pathol ogies of the digestive system insomia
and fatigue resulting from jetlag, appetk&e di sorders and obesity.
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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)ethyllacetamide, of
formula (II) :

NHCOMe

10
Agomelatine, or N-[2-(7-methoxy-1-naphthyl)ethyl]acetamide, has valuable pharmaco-
logical properties.
Indeed it has the double feature of being, on the one hand, an agonist of melatoninergic
system receptors and, on the other hand, an antagonist of the 5-HT,c receptor. Those
15 properties confer activity in the central nervous system and, more especially, in the

treatment of severe depression, seasonal affective disorders, sleep disorders, cardiovascular
pathologies, pathologies of the digestive system, insomnia and fatigue resulting from

jetlag, appetite disorders and obesity.



Agonel atine, its preparation and its therapeutic use have been described in
European Patent Specification EP 0 447 285. In view of the pharmaceuti cal
val ue of this conpound, it has been inportant to be able to obtain it by
an effective industrial synthesis process that is readily transposable to
an 5 industrial scale and that results  jn agonmelatine in a good yield and
with excellent purity. Patent Specification EP 0 447 285 descri bes the

preparati on of agonelatine in ejght steps, starting from, .
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process ilﬂYe% gﬁ%},ﬁ&ﬁoﬁ‘%ﬁ’!f&ﬁgft hyl bronoacetate, followed by

aromati sation saponificatiron to yield the corresponding acid, which is
then converted to acetam de and 10 subsequently dehydrated to yield

(7-met hoxy-| -napht hyl )acetonitrile, this being.followed by reduction, and
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by problens of reproducibility of 15 the first step, which constitutes the
action of ethyl bronpacetate on 7-nethoxy-l-tetralone according to the
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of products that is difficult to purify. The literature describes obtaining
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by reduction, and then condensation of the acetyl chloride.

In particular, the preparation of (7-methoxy-1-naphthyl)acetonitrile involves six reaction
steps and, transposed to an industrial scale, has quickly demonstrated the difficulties of
carrying out the process, these being caused principally by problems of reproducibility of
15 the first step, which constitutes the action of ethyl bromoacetate on 7-methoxy-1-tetralone
according to the Réformatsky reaction resulting in ethyl (7-methoxy-3,4-dihydro-1(2H)-
naphthalenylidene)ethanoate.
Moreover, the subsequent step of aromatisation of ethyl (7-methoxy-3,4-dihydro-1(2H)-
naphthalenylidene)ethanoate has often been incomplete and resulted, after saponification,

20 in a mixture of products that is difficult to purify.

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 dehydration in acid
medium (Synthetic Communication, 2001, 31(4), 621-629). The total yield is mediocre
25 (76%), however, and in particular the DDQ used in the dehydrogenation reaction and the
benzene reflux necessary in the third step do not comply with industrial requirements in

terms of cost and the environment.



25 (7699, however, and in particular the DDQ used in the dehydrogenation
reaction and the benzene reflux necessary in the third step do not conply
with industrial requirenments in terns of cost and the environnment. | The
Appl i cant has now devel oped a new i ndustrial synthesis process that
results, in a reproducible manner and w thout the need for |aborious
purification, in agonelatine of a puri%y conpatible with its use as a
pharmaceutical active ingredient. An alternative to the difficulties
encount ergt Wpplicdnh@aphowedeetbpsd rai e indusPal ephthesis Pparess tmatresnits,HR O 447

285 has been obtained by directly condensing.a cyano conpound w th
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conditions, and that reagents conpatible wth industrial requirenents in
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synthesis from 7- nethoxy-I-tetral one, and woul d be an excel| ent substrate
for the avigrdtmethexyokrtairalone. Rawas inagditioprnegessaryithetcthe conleasaiion] opmpgrnd
tetral on 1 oni i, ! e.or NiLri mounds. ; i in
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6-fluoro-1-tetral.one, .and  Patent ?pecification US 3 931 .188 &escribes t he
condensatVighingpstgaldeapirementsinerms qigostang the envirgpment qoyldbeyssd,

internediate which is directly engaged in the subsequent reaction. Applied
to 7-methoxy-|-tetral one, the condensation of acetonitrile yields a mxture
of 10 sondt & dppawent tiat (emsthogprist-lihydres] -naphthrdgnyl)ageenitrde wonlil canstivtte ahe

m nor pori&éa n§ynth26918 a4 e(r)rgl(e:I i th3t 'frlle%%r ﬁlelre:quirements for direct synthesis from 7-

methoxy-1-tetralone, and would be an excellent substrate for the aromatisation step.

Reactions for the direct condensation of tetralones with acetonitrile or acetonitrile
compounds are described in the literature. In particular, Patent Specification US 3 992 403
15 describes the condensation of cyanomethyl phosphonate with 6-fluoro-1-tetralone, and
Patent Specification US 3 931 188 describes the condensation of acetonitrile with tetralone
leading to a cyano intermediate which is directly engaged in the subsequent reaction.
Applied to 7-methoxy-1-tetralone, the condensation of acetonitrile yields a mixture of

isomers in which "exo" constitutes the major portion and "endo" the minor portion,

20 according to Figure 1 :
Figure 1
CN CN
0]
MeO MeO MeO

CH,CN
. + :

"exo" major portion "endo" minor portion




.Figure 1 CH3CN "exo" major portion 11 endo” m nor portion obtaining such a
m xture requiring subsequent drastic aromatisation conditions that are not
conpatible with the industrial requirenents for the purpose of carrying out
the synthesis of agonelatine. The Applicant has now devel oped a new

i ndustrial synthesis process that allo (7- 5

met hoxy- | - napht hyl Jacetonitrile to be obtained from 7-net hoxy-tetral one, in
a reproduci bl e manner _and w thout the need for |aborjious purification, in
only two obtaispBg Bych a@ixigregequiying pbspauenhdiaptifeafPaglisation conditions that are not
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impurity 0 oF Ul I mpuril y Cannot e su | €C
subsequengomélatiné.i sati on under operating conditions that are conpatible
with the industrial requirenments for the purpose of carrying out the
synthesis of agonel atine. Mre specifically, the present invention relates

e
to a progegss Y, S £ e (1) :
VB0 15 v e P B PR e S P (1 )

MesO ( Nmethoxy-1-naphthyl)acetonitrile to be obtained from 7-methoxy-tetralone, in a
reproducible manner and without the need for laborious purification, in only two steps by
using as synthesis intermediate (7-methoxy-3,4-dihydro-1-naphthalenyl)acetonitrile free

from the "exo" impurity of formula (III) :

CN

MeO |

(1),

10 which impurity cannot be subjected to subsequent aromatisation under operating
conditions that are compatible with the industrial requirements for the purpose of carrying

out the synthesis of agomelatine.

More specifically, the present invention relates to a process for the industrial synthesis of

the compound of formula (I) :

CN

SO

which is characterised in that 7-methoxy-1-tetralone of formula (IV) :

MeO

15

MeO
(v)



.is reacted wth cyanoacetic acid of formula (V) : HO (V) O in conditions
wherein the water forned is renoved, in the presence of a catal ytic anpunt
of a compound of formula (VI) : R-NH3 5 wherein Rand R, which may be the
same or different, each represents a linear or branched (C3-G o)alkyl
group, an unsubstituted or substituted aryl group, or an unsubstituted or
substituted linear or branched aryl (05-'06) al kyl group, to yield, after
filtration and washing with a basic solution, (7-methoxy-3,4-dihydro-I- 10
napht hal esnydagtad etithroyanodcetiodcid of fonmala(W)l:) : MeO (VI1), which conpound of
formula (M) is reacted with a hydrogenation catalyst in the presence of
an allyl conpound, to yield the conpound of fornula (I) after filtration
and renoval of the solvent by 1Bogv rati on, which conpound of formula
(1) is isolated in the formof a solfid &Yer vy ecrystal lisation, wherein :
- aryl is understood to nmean a phengl, napht WI or bi phenyl group, | the
term"substituted" governing the terns "aryl" and "aryl al kyl" denotes that
t he

in conditions wherein the water formed is removed, in the presence of a catalytic amount

of a compound of formula (VI) :

+ -
(0] R
R—NH, \ﬂ/ (VD
(0]

wherein R and R’, which may be the same or different, each represents a linear or branched

(C5-Cyo)alkyl group, an unsubstituted or substituted aryl group, or an unsubstituted or

substituted linear or branched aryl (C;-C¢)alkyl group,

to yield, after filtration and washing with a basic solution, (7-methoxy-3,4-dihydro-1-
10 naphthalenyl)acetonitrile of formula (VII) :

CN

O -

which compound of formula (VII) is reacted with a hydrogenation catalyst in the presence

MeO

of an allyl compound,
to yield the compound of formula (I) after filtration and removal of the solvent by
15 evaporation, which compound of formula (I) is isolated in the form of a solid after

recrystallisation,

wherein :

- aryl is understood to mean a phenyl, naphthyl or biphenyl group,



~aromatic noiety of those groups nay be substituted by from1l to 3 identi cal
or different groups selected fromlinear or branched (d -C6)al kyl, hydroxy
and linear or branched (Cl -C6)al koxy, 5 - "allyl compound” is understood
as any nol ecule containing from3 to 10 carbon atons, which may contains
in addition 1 to 5 oxygen atons, and cqgntaining at |east one -CH2-CH=CH2
group. More especially, in the reaction for the conversion of the conpound
of formula (IV) to a conpound of formula (VII), the water formed is
renoved by di $lid teimtisabstitured’ govieming thertefmes “asyly and é@rydalk i glenotes shoit Wt

that has a boiling. te rature higher than or . t t.hat , of. and
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cycl ohexene or nesitylene. Preferably, the conversion of the conmpound of
formula (I1V) vobrapeheddfpdwdke®, 15 fornula (VI1) is carried out with
reflux of toluene or xylene and, nore especially, with reflux of toluene.
In the reaction for the conversion of the conpound of fornmula (1V) to a
conpound of- fallyhdompovthd’) is @diessndcalgasoars moleowe eontaireng) froup3 t&R 16r cabonof t he

catal yst enployed represents .a |ingar or branched (C3-C o)al.kyl oup and
Cpe ol ber TR albgs, v may oirRs ingoan iy FOEES dIs e aIG CaHBIREA Iet o
preferred cat@hystn,cHbat, gupormila (Via) : R i (CH2)-1 NIJ3 0 wherein

R a represents a phenyl group unsubstituted or substituted by one or nore
| inear or branched (C -C6)al kyl groups, nis O or 1, and Ra represents a

linear ( ﬁo-reo-e(s)}ze%galfl%'l, irp{h%urgactilon for the conversion of the compound of formula (IV) to a
compound of formula (VII), the water formed is removed by distillation. There is

10 preferably used a reaction solvent that has a boiling temperature higher than or equal to
that of water, and even more preferably that forms an azeotrope with water, such as, for

example, xylene, toluene, anisole, ethylbenzene, tetrachloroethylene, cyclohexene or

mesitylene.

Preferably, the conversion of the compound of formula (IV) to the compound of
15 formula (VII) is carried out with reflux of toluene or xylene and, more especially, with

reflux of toluene.

In the reaction for the conversion of the compound of formula (IV) to a compound of
formula (VII), advantageously one of the groups R or R’ of the catalyst employed
represents a linear or branched (Cs-Cjg)alkyl group and the other represents an aryl or

20 arylalkyl group. More especially, a preferred catalyst is that of formula (V1) :

+
RO, O

wherein R’, represents a phenyl group unsubstituted or substituted by one or more linear or

branched (C;-Cg)alkyl groups, n is 0 or 1, and R, represents a linear (C3-Cyg)alkyl group.



Advant ageously, R a represents an unsubstituted or substituted phenyl
group, nore especially an unsubstituted phenyl group. The preferred group
R is the hexyl group. Advantageously, n is 1. 5 The preferred catal yst
used in the conversion of the conpound of formula (I1V) to the conpound of
formula (VIl1) according to the process of the invention is benzyl amoni um
hept anoate of formula (MII1) : H3 (W I'I7)'. Advant ageousl y, the conmpound of
formula (M) is obtained after filtration and washing 10 with a m neral
or or ganiAivhmageousl R, orepreserntd @s uhnuBstituk@Hor Gabgiiied Suen@H)Rowgy, mikéd OH,
and nore especially wth odi um hydr oxi de solution. Preferably, the
conver si Gﬁpeﬁia?lb’ﬁéueﬁwﬁﬂﬁ’ﬁéé?nﬂ&rﬂ'ﬂﬁ{a (M1) to the conpound of fornula (1)
is carried out with reflux of toluene or xylene, nore especially with
reflux of toluene. 15 The catal yst preferably used in the conversion of

t he conpdimegreferrédgnoup R. (svthe hexyd growp. conpound of fornmula (1) is a catal yst
either in oxide formor supported as for exanple palladium platinum

ni ckel , A12G38 and, nore especially, palladium Advantageously, 1 to 20%
pal | adi udvantagéduely, wid 1. be used, and nore particularly 5% or 10%

pal | adi um on- carbon. Preferably, palladiumon-carbon will be used in
anounts ranging from1l to 10% 20 by weight of catalyst in relation to the
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prefierably int reaction for the conversi t he conpound
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especially, an a | ac ate or an allyl glycidyl ether. The preferred
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©/\ NH, O\”/\/\/\CH3 (V).
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Advantageously, the compound of formula (VII) is obtained after filtration and washing
10 with a mineral or organic basic solution, such as NaOH, KOH, Ca(OH),, Sr(OH); or

NH,OH, and more especially with a sodium hydroxide solution.

Preferably, the conversion of the compound of formula (VII) to the compound of
formula (I) is carried out with reflux of toluene or xylene, more especially with reflux of

toluene.

15 The catalyst preferably used in the conversion of the compound of formula (VII) to the
compound of formula (I) is a catalyst either in oxide form or supported as for example
palladium, platinum, nickel, Al;O3 and, more especially, palladium. Advantageously, 1 to
20% palladium-on-carbon will be used, and more particularly 5% or 10% palladium-on-
carbon. Preferably, palladium-on-carbon will be used in amounts ranging from 1 to 10%

20 by weight of catalyst in relation to the weight of substrate, and more especially 5%.

The hydrogen acceptor preferably used in the reaction for the conversion of the compound
of formula (VII) to a compound of formula (I) is an allyl compound and, more especially,
an allyl acrylate or an allyl glycidyl ether. The preferred allyl acrylate of the process

according to the invention is allyl methacrylate.




according to the invention is allyl nethacrylate. |I This process is of
particular interest for the followng reasons: - it allows the "endo"
conmpound of forrmula (VII), exclusively, to be obtained on an industri al
scale. This result is altogether surprising considering the literature
relating to that type of reaction, which nost frequently reports obtaining
5 "exo0"/"endo" m xtures (Tetrahedron, 1966, 22, 3021-3026). The result is
due to the wuse of a conpound of fornmula (VI) as reaction catal yst instead
of the affiismrocess sadpatteslac interesttfbythadaltbwing saasdnst eacti ons (Bul | . Soc.
Chim Fr., 1949, 884-890). - the rate of conversion of the conmpound of
formula (1V) to the conmpound of forrmula (VII) is very high, exceeding 97%

unli ke that _ wiigdwsake tends" eOBBEURICLT fbRNME i(WH), 28R histeBE it be bBfaintliohhant he
rate does not exceed 75% the use of a hydrogenation catalyst in the

presence of aindastrigl sealapdiird resslt ishaltogediey eusprising fcopsideragnhsu hiceraire
formula (VII) .t he c 0, -l 4 i i y alible wth
i ndustri al reaél}%’{egng%t glgpntwéejr%fs r%%ilg?g,s,?v h(al.(%’]% ijlﬁset ﬁ%ﬁu‘ﬁ@%nﬁ%ﬁﬁp {)}IﬁtP}iﬂ%@ t he
qui rones cur r egld"yends dnixhives (Tettbhddesryane6, 221 360 1-3026)1 Tiee eeuipiduind tothe
formula (1), exclusively, in_ partjcular free fromthe coryresponding
reduction pr oHﬁR:?fuéﬁomBP\’ﬂﬁ af %"‘3&)“13: &Iba%éeaﬁ%?’hf‘ﬁéléfﬁdﬁ“&i'fio meﬁ\ﬁﬂmamugbm e.
(1X), - final Bé’etatE{:@urPéﬁﬁ?%X&ginrsﬁEﬁ&a&ﬁoxﬁQﬁi{ﬁ.rS%Jc(?GhQﬁ. #rDQg@@,ma- ).of
formula (VMIl) to the 20 conmpound of fornula (1) are high, exceeding 90% |
The conpound of fornula (VII) obtained according to the process of the
Invention is Herate of conversion of the compound of formula (IV) to the compound of
formula (VII) is very high, exceeding 97%, unlike that which could be observed

10 using acetic acid, for which the rate does not exceed 75%.

- the use of a hydrogenation catalyst in the presence of an allyl compound for the
conversion of the compound of formula (VII) to the compound of formula (I) is
entirely compatible with industrial requirements in terms of cost and the

environment, unlike the quinones currently used.

15 - furthermore, it allows the compound of formula (I), exclusively, in particular free

from the corresponding reduction product of formula (IX) :

MeO
(IX),
to be obtained on an industrial scale.

- finally, the observed rates of conversion of the compound of formula (VII) to the

20 compound of formula (I) are high, exceeding 90%.



and is useful as an internediate in the synthesis of agonel atine, in which
it is subjected to aromatisation followed by reduction and then to
coupling with acetic anhydride. The conpound of formula (lI) so obtained is,
i f necessary, subjected to reduction and then 5 to coupling with acetic
anhydride to yield agonel ati ne. The Ex%nples below illustrate the invention
but do not limt it in any way. Exanpl’e |

(7- Met hoxy- 1| -napht hyl )acetonitrile Step A :

( 7- Met hoThe 8pdhpduridyolf formulaa(Yil) bk admad dcaomdingniotthé procTFyseafehemyentmonr sheved

into a 670, litre reactqor 85.0 kg.of 7:nethoxy-I-tetral one, .60.3 .k 10
cyanoaceffd lsa‘bngﬂ angn irﬁ?%n‘%&q%fngwg 5@]:}8511%0@@6316,1%111%1%‘3 igh jts tgﬁbée%?‘ﬁoence
of 12.7 kghnpdtishesziolawed By rdduetith Hidihen ioscdaPnﬁgedita_tacétﬁ:f doiydrigdhen al | the

starting substrate has disappeared, the solution is cooled and filtered.

The precipitate obtained is washed wth toluene and then the filtrate

obt ai ned h 1 odi d i oL .ut: tly
wth wat apesAEPPERLEE bl SPSLMLIT RS R leanaiianielt 1Y,
15 resul tdé agipiak inwdthi Rctieaihydtidt ta yeld agomelatine.et hanol / wat er (80/20) mi xture
to give the title product in a yield of 90% and with a chem cal purity
exceeding 99% Meltingpoint : 48-50C Step B :

(7- Met hoxy- | -napht hyl )acetonitrile There are introduced into a 670 litre
reactor 12.6 kg of 5% pal |l adi umon-carbon in toluene, 20 which is heated
at ref | uhe ExempBs belokyjillustratd theen vamkipn Butddadndtyignibitin agphenal enyl )
acetonitrile dissolved in toluene are added as well as 63.7 kg of allyl

nmet hacrylate. The reaction is continued at reflux and is foll owed by

vapour p'll@(%ﬂq_i[l_@l@”W—Wtﬁ@i}yl-n%ﬂfhﬁaketohﬂﬁlétarti ng substrate has

di sappeared, e reaction mxture is cooled to anbient tenperature and
then filtered. After renoval of the toluene by evaporation, the resulting

solid resi dg'?egij : P 7-Methoxy-3,4-dihydro-1-naphthalenyl)acetonitrile

There are introduced into a 670 litre reactor 85.0 kg of 7-methoxy-1-tetralone, 60.3 kg of

10 cyanoacetic acid and 15.6 kg of heptanoic acid in toluene in the presence of 12.7 kg of
benzylamine. The mixture is heated at reflux. When all the starting substrate has
disappeared, the solution is cooled and filtered. The precipitate obtained is washed with
toluene and then the filtrate obtained is washed with a 2N sodium hydroxide solution and
subsequently with water until neutral. After removal of the solvent by evaporation, the

15 resulting solid is recrystallised from an ethanol/water (80/20) mixture to give the title product
in a yield of 90% and with a chemical purity exceeding 99%.

Melting point : 48-50°C

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

There are introduced into a 670 litre reactor 12.6 kg of 5% palladium-on-carbon in toluene,
20 which is heated at reflux; then 96.1 kg of (7-methoxy-3,4-dihydro-1-naphthalenyl)-
acetonitrile dissolved in toluene are added as well as 63.7 kg of allyl methacrylate. The
reaction is continued at reflux and is followed by vapour phase chromatography. When all
the starting substrate has disappeared, the reaction mixture is cooled to ambient temperature

and then filtered. After removal of the toluene by evaporation, the resulting solid residue is



_to recrystallised froman ethanol/water (80/20) mxture to give the title
product in a yield of 91 %and with a chem cal purity exceedi ng 99%
Melting point : 83C Exanple 2 : (7-Methoxy-I-naphthyl)acetonitrile 5 Step A
(7- Met hoxy- 3, 4-di hydr o-1 - napht hal enyl )acetonitrile There are introduced
into a 670 litre reactor 85.0 kg of 7-nethoxy-I-tetral one, 60.3 kg of
cyanoacetic acid and 15.6 kg of hept andic acid in toluene in the presence
of 11.0 kg of aniline. The m xture is heated at reflux. Wen all the

st art i ng reupsallisdefrérasinditizaplwatee (R0/2M anixswe ti gion the tide prasbictimda field ef ed.
The precigﬁ)j,tate. bt%i‘ned i S .washe Vélli—é?t} tol uene and then the 10 filtrate

obt ai ned “1'¢ M eHCal POREYGFSIIRER dPoxi de sol ution, and subsequent |y
with water until neutral. After renoval of the solvent by evaporation, the

resulting solid is recrystallised froman ethanol/water (80/20) mxture to
gi ve t he Maltitgpginbd8C in a yield of 87%and with a chenmical purity
exceeding 99% Melting point : 48-50C 15 Step B :

(7- Met hoxy- 1- napht hyl )acetonitrile The procedure is as in Step B of

Exanpl e Exampld 2 : C¢AMEhboxyL1-nRaphasdfcétonitiike | ndustrial synthesis of the
conpound o ormula (1) MeO which is characterised in that
7-met hoxy-| -tetralone of fornula (1V)

5 Step A : (7-Methoxy-3,4-dihydro-1-naphthalenyl)acetonitrile

There are introduced into a 670 litre reactor 85.0 kg of 7-methoxy-1-tetralone, 60.3 kg of
cyanoacetic acid and 15.6 kg of heptanoic acid in toluene in the presence of 11.0 kg of
aniline. The mixture is heated at reflux. When all the starting substrate has disappeared, the
solution is cooled and filtered. The precipitate obtained is washed with toluene and then the
10 filtrate obtained is washed with a 2N sodium hydroxide solution, and subsequently with
water until neutral. After removal of the solvent by evaporation, the resulting solid is
recrystallised from an ethanol/water (80/20) mixture to give the title product in a yield of

87% and with a chemical purity exceeding 99%.
Melting point : 48-50°C

15 Step B : (7-Methoxy-1-naphthyl)acetonitrile

The procedure is as in Step B of Example 1.



MeO is reacted with cyanoacetic acid of formula (V) : 10 CN (V) in
conditions wherein the water forned is renoved, in the presence of a
catal ytic anount of a conpound of formula (VM) : R=NH3 (VI) wherein R and
R, which may be the sane or different, each represents a linear or
branched (C3-Clo)al kyl group, an unsubstituted or substituted aryl group,
or an unsubstituted or substituted |ihear or branched aryl (G -C6)al kyl
group, | - 12 to yield, after filtration and washing with a basic sol ution,
(7-met hoxy- 3, 4-di hydro-1- napht hal enyl )acetonitrile of formula (VI1) : MO

(VI1), which compound of formula (VI IZAhﬁSreaCt ed with a hydrogenation
catalyst in the 5 presence of an aﬁ?y#—cvnpound, to yield the conmpound of

formula (1) after filtration and renoval of the solvent by evaporation,
whi ch conmpound of formula (1) is isolated in the formof a solid after
recrystallisation, wherein

1. Process for the industrial synthesis of the compound of formula (I)

CN

CD -

which is characterised in that 7-methoxy-1-tetralone of formula (IV) :

MeO
Iv)

is reacted with cyanoacetic acid of formula (V) :

HO
CN
\”/\ "

0]

in conditions wherein the water formed is removed, in the presence of a catalytic

amount of a compound of formula (VI) :

+ -
0 R
R—NH, \Tf/ (VD)
o)

10

wherein R and R’, which may be the same or different, each represents a linear or
branched (Cs-Cjg)alkyl group, an unsubstituted or substituted aryl group, or an
unsubstituted or substituted linear or branched aryl (C;-Cg)alkyl group,



10 - aryl is understood to nean a phenyl, naphthyl or biphenyl group, the
term"substituted" governing the terns "aryl" and "aryl al kyl" denotes that
the aromatic noiety of those groups nay be substituted by from1 to 3
identical or different groups selected fromlinear or branched

(G -0C6)al kyl, hydroxy and linear or byanched (C -C6)al koxy, 15 - "ally]
conmpound” is understood as any nol ecul & containing from3 to 10 carbon
atons, which may contains in addition 1 to 5 oxygen atons, and contai ni ng
at | east oteyieldH2iGHHGRRoyamlipasiing Rith adwsicf sotutione(7syathosy3st-dihydioel -
conpound of formula (1) accordin 0 aim1l characterised in that the
conver si on 6ﬂ5¥$3?%%9%6%aﬁﬁﬁsPgﬁwﬁﬁhﬂéﬁbrV) to the conpound 20 of formula
(VIl) is carried out with reflux of toluene. |I -13 3. Process for the

synt hesi s of the conpound of fornula (1) gﬁpording to claiml,
characterised in that the catal yst enpl oy for the conversion of the
conpound of fornmula (I1V) to conpound {of forrmula (VII) is that of formula

(VIa) Ri(CH2 .NH a (V,) 5Me epresents a phenyl group
e linenay or branched

unsubstituted or substituted by o
(C1l-Co6)al kyl groups, nis 0O or 1, epresents a linear (C3- d o)al kyl

group. 4. Process for the synthesis of the conmpound of fornula (I)
according to claiml, characterised in that R represents a hexyl group.

- el

which compound of formula (VII) is reacted with a hydrogenation catalyst in the
5 presence of an allyl compound,

to yield the compound of formula (I) after filtration and removal of the solvent by

evaporation, which compound of formula (I) is isolated in the form of a solid after

recrystallisation,

wherein :

10 - aryl is understood to mean a phenyl, naphthyl or biphenyl group,

- the term “substituted” governing the terms “aryl” and “arylalkyl” denotes that the
aromatic moiety of those groups may be substituted by from 1 to 3 identical or
different groups selected from linear or branched (C;-Ce)alkyl, hydroxy and linear
or branched (C,-Cg)alkoxy,

15 - “allyl compound” is understood as any molecule containing from 3 to 10 carbon
atoms, which may contains in addition 1 to 5 oxygen atoms, and containing at least

one —CH,-CH=CHj, group.

2. Process for the synthesis of the compound of formula (I) according to claim 1
characterised in that the conversion of the compound of formula (IV) to the compound

20 of formula (VII) is carried out with reflux of toluene.



10 5. Process for the synthesis of the conmpound of fornula (I) according to
claiml1, characterised in that R represents a benzyl group. 6. Process
for the synthesis of the conmpound of formula (1) according to claim1,
_characterised in that the catal yst used for the conversion of the conpound
of formula (I1V) to the conpound of fornula (M) is benzyl anmoni um

hept anoate of 15 fornmula (VI1I1) : CH3 %\AII) 7. Compound of formula (VII)
whi ch is (7-methoxy-3, 4-di hydro-I|-naphthal enyl)- acetonitrile, for use as
an i nt er Bedtratess i for tthe syythtdie sif sthef coagomsd aifi fmmuBt (IPrascadmgf or ctaiim 1,

synthesis of the ¢ oun f fo to claiml

charact er i s‘%‘@ralcﬁnts‘i’fg? ?}H’g t %r‘f@té Y&t Sng’f)%? ?fgr Efl%’f ? &enﬁ?rﬂp‘(‘\’?fll 9t o
the conpougdn@h (f\yi84 dmpbhnd 6f HRMLIaFY YK thid 6ﬂfoﬁﬂ|illaw1 pf toluene. | -14
9. Process for the synthesis of the conpound of fornula (1) according to

claim1l1, characterised in that the hydrogenation catal yst used in the
conversion of the conpound of fornmula (VIlI) to the conpound of fornula (1)
is palladium 10. Process ﬁwtqlde)\syﬁj[ hesf? R, t R@ 3 conmpound of forrmula (I)
according to claim1, s characterised in tlhat the*hydrogenation catal yst
used in the conversion of the conpound of formula (VII) to the conpound of
formula (1) is 5% palladiumon- carbon. 11. Process for the synthesis of

t he conpound of fornula (1) according to claim1l, characterised in that

the Sam)unt Whe}gﬁ‘g k?’g%%skﬂg acﬁllxe‘%/Y%ouBStﬁguﬁﬁtﬁth of ?:ﬂlys?ililﬁécp 'Bycgne Or more
linear or branched (C,-Ce)alkyl groups, n is 0 or 1, and R, represents a linear (Cs-

Cio)alkyl group.

4. Process for the synthesis of the compound of formula (I) according to claim 1,

characterised in that R represents a hexyl group.

10 5. Process for the synthesis of the compound of formula (I) according to claim 1,

characterised in that R’ represents a benzyl group.

6. Process for the synthesis of the compound of formula (I) according to claim 1,
characterised in that the catalyst used for the conversion of the compound of
formula (IV) to the compound of formula (VII) is benzylammonium heptanoate of

15 formula (VIII) :

+ -
6]
Ej/\NH3 \”/\/\/\CH3 (VIII).
0]

7. Compound of formula (VII)which is (7-methoxy-3,4-dihydro-1-naphthalenyl)-

acetonitrile, for use as an intermediate in the synthesis of agomelatine.

8. Process for the synthesis of the compound of formula (I) according to claim 1,
20 characterised in that the conversion of the compound of formula (VII) to the

compound of formula (I) is carried out with reflux of toluene.



10 the conpound of fornula (VIl1) to the conpound of fornula (1) is 5% by
wei ght of catalyst in relation to the weight of substrate. 12. Process for
the synthesis of agonelatine starting fromthe conmpound of forrmula (VII),
characterised in that the compound of fornmula (VI1) is obtained by the
synthesis process according to any onge of clains 1 to 6, and is subjected
to aromatisation 15 followed by reduction and then to coupling with acetic
anhydride. 13. Process for the synthesis of agonelatine startlnq fromthe
conpound-of Progasipe the synth mrogdﬁ%rcp@@eum% of Harmyla (I} dpgoading 181 Cledh nhl a (| )

|'s obtai neq hla}’ac%ﬁﬁecﬂﬂt{ﬁ% 'tfie ng%%ggal} O%CSQEQEtn%sécﬁ iftthe Oélﬁxvgllfslo‘h' 3k ”E’ﬁﬁl to

and 8 to 11 subj ected ction en to coupling w
aceti ¢ anhysbiipdand of formula (V1) to the compound of formula (I) is palladium.

10. Process for the synthesis of the compound of formula (I) according to claim 1,
5 characterised in that the hydrogenation catalyst used in the conversion of the
compound of formula (VII) to the compound of formula (I) is 5% palladium-on-

carbon.

11. Process for the synthesis of the compound of formula (I) according to claim 1,
characterised in that the amount of hydrogenation catalyst used in the conversion of
10 the compound of formula (VII) to the compound of formula (I) is 5% by weight of

catalyst in relation to the weight of substrate.

12. Process for the synthesis of agomelatine starting from the compound of formula (VII),
characterised in that the compound of formula (VII) is obtained by the synthesis
process according to any one of claims 1 to 6, and is subjected to aromatisation

15 followed by reduction and then to coupling with acetic anhydride.

13. 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 6 and 8 to 11, and is subjected to reduction and

then to coupling with acetic anhydride.



