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04SEP 2007 1 New process for the synthesis of SEP 2007‘
(7-met hoxy-1-napht hyl )acetonitril e and applicationq A
the synthesis of agonel atipne The present invention
relates to a process for the industrial synthesis of
New H@P??é)f%ftwe-syﬂtﬁﬁﬁlﬁ‘?f T-eterohnannthyliacgieaitrieandi@gplication in the
application in the it F?Pﬁgmﬁ?@ﬁﬁctlon of

The ige%gﬁl i%%rﬁ%ﬁb%fates'\to[g oce %orfotﬁ% éndurs%io 2 ings(lest Q Oﬁlethoxy-l-

re speci £ IAven

naphﬂ@l)it:@ﬁmtrﬂe an@ O 68 S@pﬁ@hoh hﬁ‘ th&ﬂdﬁsitﬁalé}iro Syotibh g ago@falatu% or

of formula ( %@ CN MO W The conpound
Zdﬁﬂﬂﬁbﬁﬁlhﬂﬁﬁﬁmﬂwﬂﬁﬂﬁ@émﬁé rding to the process of the
invention is useful in the synthesis of agonel atine,
or N-[2-(7-nmethoxy-I|-naphthyl)ethyl]acetaniide, of
Moré @;ﬁemﬂcﬁllﬁ Ithg presbidGoivntiobMéThis Agapedatd fi,th®industrial synthesis of
(7- et hoxy-| - napht hyl ) et hyl ] acet ani de, has
ﬂw‘@ﬁ@&@%i ISFavAdDG- 1 ogi cal properties. Indeed it has
t he double feature of being, on the one hand, an
agoni st of nelatoninergic systemreceptors and, on the
ot her hand, an antagoni st of (&& 5-11T2c receptor.
Those 15 properties confer activity in the centra

nervous system andsOyqor e~especially, in the treatnent
easo af f ect®-ve disorders,
vass pat hol ogi es,

of severe depression,
sl eep di sorders, cardi

pat hol ogi es of the di gestive~System insomia and
fatigue resulting from

The compound of formula (I) obtained according to the process of the invention is useful
in the synthesis of agomelatine, or N-[2-(7-methoxy-1-naphthyl)ethyl]acetamide, of
formula (II) :

NHCOMe

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 melatonine,rgicl
system receptors and, on the other hand, an antagonist of the 5-HT,c receptor. Those
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.
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jetlag, appetite disorders and obesity. 0 14 SE! 2007

-2 Agonel atine, its preparation and its therapeutic (s¢g SLP 2007

have been described in European Patent Specification
EP O 447 285. In view of the pharmaceutical val ue of
this conmpound, it has been dyportant to be able to
obtain it by an effective industrial synthesis process
t.is.readi ran S o an i,ndus
Ascidbinndt FRSYIOT RLgs Brace e B beigdBa i ibegn Efropean
Patéik BPecefica@ioh @pto Mr2gsy. Patent Specification EP 0 447
285 descri bes the preparation of agonel atine in eight
steps, starting fron17-nethoxy I-tetralone gi ving an
In v?%er I%alraﬁlagceﬁ{ %al %g%g oo?gtéceg oun olrﬁr [ Q&S 3181‘311 Iorlltv % $6%5% able to
obta Qfmylﬁxaéﬁfévﬁvaﬁﬂdus&a@wyhﬂlbﬁatplrmﬁ thay l1§lr<§11dﬂ§1€transposable to an
correspondi ng aci d, which is then converted

indygteal a@ﬁl@@daﬁhat regitsdp BE@BEIaHRA 1) agorg yicd and ‘tVBh 9¥(@11§nt purity.
(7-met hoxy- | - napht hyl )acetoritrile, this being foll owed
by reduction, and then condensation of the acetyl
Patehln Bpédlﬂ&tiohrEPmeW @85 describbethp rpegparaion @f agtf)melatme in eight steps,
hoxy- I - napht hyl )acetonitrile involves si

StarP%%@P’iﬂJnmegioéﬁé -t§HRiong (ZAYIBH 1 BYFTR8S YAFId 0h &a%thapép Yscal e,

has quickly denonstrated the difficulties of carrying
out the process, these being caused principally by
Thap mmualesm'mvofves ¢lpe aciioni Of kihtyl bmﬂncﬂasetaﬂee fdllovetl Iyt ematdsatom and
teslﬁée action of et. acetate on

sap gty STl db G eon: itk Hiohg® Bife seBr giiresiegtamide and

sub§e§ﬂ&¥tl}p&h@§§a't’édt ﬂon%d'drwerh@r}ibxy— -naphthyl)acetonitrile, this being followed
hoxy- 3, 4- di’hydro- 1( 2H)
byrn@pﬁ@hah@ﬁbml@Eﬁ@W@ﬂW@nb ecetflghé@dsr , t he subsequent
step of aromatisation of ethyl
(7- met hoxy- 3, 4-di hydro- 1(2H) -

In pasdduidratiemprep A ef (Rmeaiory-NasaphihyDAcdRagiRild REAMRE &hEreaction

and resulted, after saponlflcatlon 20 in a mxture of
stepgranduBaRsPPSRgt tof & adpstrialipqale, dap grickly, deppensirpied the diffculties of

carrglﬁl%f drt Zlges r;i))g%sgl @Ite%?l%eg% gﬁf‘sg@ ﬁ%ﬁl}él :ﬁgplg €1¥)#) ?gtegrfglﬁallod{l&glhty of
the ffife sep] whith@bndtit@eR BN dctibh ovveitiybyroghyslite 9a rvainiehox Ml ttbtralone
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,

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
(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.
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DDQ (2, 3-di chl oro-5, 6-di cyano-1I, 4- benzoqui none) and

finally dehydration in acid medium (Synthetic 04 SEP 2007

Comuni cati on, 2001, 31(4), 621-629). The total yield

is mediocre 25 (76%, however, and in particular the

DDQ used in the dehydrogenaiﬁon reaction and the

benzene refiux necessary in the third step do not

y Wth industrial requirements in terms of cost
Thf‘aﬁephqfa@t aay npwndistoped aqnesEjindustygd synthest prossss thehmesults, in a
I t

rep e B EE wRP R Bl BN AR Ao XALAERY, B BETRSaine of o
puritg esinparibld whibits assaguiphameadnticdl active iagdizhat i ne of a

purity conpatible with its use as a pharnmaceutica

active ingredient. An alternative to the difficulties

e red t : :
Al o R PR NE APk Etribed in Patent
Spedifrcetiér ¥P dodtleDSS hap leen ywhianaidipdinerdy oonddnsing a cyano compound

met hoxy- tralone.. I't, was i n addi io necessar
with Fpp LAl B B0 R sBas e Gatder i soypound

obtaﬁe@umﬁ@t echdtl9 ae0 rg%je%ehl Qp tapmﬂatehﬁm{ 7t d L REXY (A methoxy-1-
napht hyl )acetonitiile W thout the need for drastic

napbthydiacatamsile amtlovtthe neehfpenirastic oopditions, end thiat heagents compatible
.4 ndustria [ nts nter of .cost and
with ARl By O P e el s e TR RyipRin Sl Hoysed
(7- met hoxy- 3, 4- dlhydro | - napht hal enyl ) acetonitrile
would constitute an ideal synthesis internediate that
It 1yveramazent Het (Egethoaisnt-dihlydyo- l:finﬂ}dﬁhalerwh)tah‘égm@lﬁ monpldy constitute an

t hgx etr n and :
1dezﬂE ﬁq IS 1n%erme€1ﬁ% g'irao eI 5e|%1u1rf:né5nts BE éjgtef F])Q‘lt]iaeg}s from 7-
meﬂhbﬁy diteiténes @ﬁtﬁ%ﬁl@tbecuﬁ eﬁtf:elteﬁt subkedte Sorthé AroaREbAdintstdpl €
or acetonitrile conpounds are described in the

literature. In partlcular Pat ent Specification US 3

Rea%ﬁgnsd'qg’r he Qﬁ% gﬁfﬁngﬁ%nc d[@t?fﬁ ésogﬂt‘ﬂf a déf@rﬁ&?g c{}y |acetom’cnle

osphonate wit uoro-I'-tetral one,
con&mnds‘ are atscoibed)t theABdrathBS Iﬂ@&ﬂbﬂhﬁ?atdneSp&mﬁthSﬂUﬁm 992 403
tonitrile with tetr ne | eading

equfxllfeg ? FoBHensHEgL RY Cyanfmp |1§}10ép]‘t§%1§@dw|1th §- ﬂgoro 1 tetralone and
PatéH %@Hﬂgﬁfonr[@gig 39 '1 88 d’é&?ﬂbb?ﬁiletcgngengﬁ aﬁ%&cétoﬁlﬁlil% %v1ﬁpt%tralone

he condensation of acetonitrile y|e S a mxture o
leadmg 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,

according to Figure 1 :

Figure 1

CN CN
0
MeO MeO MeO
CH,CN
- . +

"exo" major portion "endo" minor portion
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|sorrers in which "exo" constitutes the major portion

and "endo" the mnor portion, 20 according to Fi guﬂe413EP 2007
: Figure 1 CNCN O MeO MO MeO CH3CN "exo" nmjor

portion "endo" mnor portion O 4 SEP 2007 -4 obtai ning

such a m xture requiring subsequent drastic

aromati sation conditions that are not conpatible with

o e S Rl S ST S YRR bR e o
confpanbReVie] BB esHiRtTAEYqueMeHhts feH th@ﬂﬂbb%f&aﬁ?ﬂ%&ﬁ% tHeN@hthesis of
allows (7- 5 methoxy | -naphthyl )acetonitrile to be

agowistaginped from 7-met hoxy-tetralone, in a reproducible
manner and w thout the need for |aborious purification,
inonly two steps by wusing as synthesis internediate

The{ AppBEdRONMs ok develésea: b -eap h{dhadnehité&ﬁtﬁ@s@st ordcksd tHat fallews (7-
fromthe "exo" inmpurity of forrmula (111) MeO 10

metipxy: h-repghyDacgtonififot tohebss upplaiaedd ftosn s ﬁ@@é@@htetralone in a
repr%ﬁlggfﬁl{ rﬁiﬁ{gewg?(ﬁu?tﬁgut%lg Egéd 9 1abB PR gL #)ur?ﬁ]gﬁtlgg al, o%:lyﬁtwo steps by

conpati I ndustrial requltenent
usifpuapaseheds Gatemyddivge (Duhethdxs/- wmmtyelscb& rﬂf)htﬂ@l@ﬂﬁbzﬂéﬂoﬁﬁmle free

Mor e speC|f|caII , the resent invention relates to a
from ths wxQ” mepuritn et fpaula iy synt hesis of the conpound
of fornmula (1)
CN
MeO, |

(IH)’

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

o

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

MeO

MeO
(Iv)
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CN MO (1), 15 which is characterised in that

7-nmet hoxy-1-tetralone of formula (I1V) MO (1V) 0 4§EPSEP 2007

2007 -5 is reacted with cyanoacetic acid of formul
(V) HO x CNII (V) O in conditions wherein the
water formed is renoved, in_the presence of a catalytic
anount of a conpound of formula (M) R NH3 O/R (VI) 5
t) wherein R and R, which nmay be the sane or

is refictadayigheyangagetic peig b damda @)1 near or branched
(C3-Ci o)al kyl group, an unsubstituted or substituted
aryl group, or an unsubstituted or substituted |inear

or branched aryl al roup, to yield, after
filtration and mashlng &ﬂfﬁyg asicgy sol ution,

(7-met hoxy- 3, 4-di hydro-1-0 10 naphthalenyl)acetonltrlIe
of formula (M) : CN Met)

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

of a compound of formula (VI) :

+ -
R— H, 0 \H/R
0

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

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

CN

SO

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
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 bipheny! group,
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(VI1), which conpound of formula (VIl) is reacted vwﬂlz SEP 2007

a hydrogenation catalyst in the presence of an allyl
compound, to yield the conpound of fornula (1) after
filtration and renoval of the solvent by 15

evaporation, which conmpound of fornmula (1) is isolated
inthe formof a solid after recrystallisation,

wherein : - aryl .is understood tg nmegan 3. phenyl,

harht PR “SHORIBREngeveERaR e s SEp 2097 RI§R btpgienhat the

" subshhdUh@tkty YPVRSR] %Quﬁshﬁa}‘ BE MbstAhit¥d by 1 o 3 identical or
"aryl al kyl" denotes that the aromatic ndiety of those

gr cliffsrentagrobes saldstad fromdthebyorf iremahtd (61-CJatkyhtliydadxyoand linear

differen el ected fromlinear or branched
(cfﬁﬁg?ﬁﬁﬁgﬁgﬂﬁéﬁ 8% and linear or branched
(C1-C6) al koxy, 5 - "allyl conpound” is understood as
any nol ecule containing from3 to 10 carbon atonms,

whi‘eHyhepmpaand ailhyndonsteeitps pgnmplacslesconiajjag o dsto Mhekrbon

cont ai ni at | . one. -~ CH2- roup. re. ..
copuEhEpIgeiting) ERbps R ST LIS T eV bl Eeining o oas
compewui,afHEaHgtap(1 V) to a conpound of formula

(M1), the water fornmed is renoved by distillation.
There is 10 preferably used a reaction sol vent that

Mo%?és\?\gﬁi@g{, liljé it TGRS Rt ‘t‘t[eecclgx%/g@%%l o;f*{?g g?rﬁ?&%‘daclf Hindlfidtv) to 2

even nore pr orns an
congpoand rafpdrinutah (VH),ethe suarh fasmed 08 remwesdibe, disyll@Rg, There is

ol uene, ani sol e, ethyl benzene, .tetrachl oroethyl ene,
pre!;@gﬁ@fm%efée%éeae on glyentifhal s aphqiking tepmeratymg dighssaans pogual to

I
ol 0 SRS OL A 1 By OBLCATBAHE] s, o
examples nvegylared, tolone espde, athlylbenzdneh tetrachloroethylene, cyclohexene or

mesitylene.

Preferably, the conversion of the compound of formula (IV) to the compound of
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;-Cig)alkyl group and the other represents an aryl or

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

+
R iy, OTB (V1)

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

branched (C;-Cg)alkyl groups, nis 0 or 1, and R, represents a linear (C3-Cyg)alkyl group.
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reflux of toluene. In the reaction for the conversion

of the conmpound of fornmula (IV) to a conpound of 0 é SEP 230?

formula (VI1), advantageously one of the groups R or R
of the catalyst enployed represents a |linear or
branched (C3-Cio)al kyl group, and the other represents
an aryl or 20 arylal kyl group. More especially a

preferred catal yst is that of formula
Advgniagegis)y, - Rip1 1epieRa0ty| an uysubgHBlEd r F@uésﬁlt@&#e%?ﬁyg goup, more

fellin d or substituted by one or
(mpaﬂﬁgM%V%%ar 8#a§ ra Lﬁggﬁ(C1-C6)allcyl groups, nis O

1, and R represents a linear (C3-Clo)al kyl group. a
S 0011 7 _Adva eously, R a represents an
Thﬁ&ﬁ?gﬁgggFﬁPéﬁlﬁﬂm éhgr‘ﬁied phenyl group, nore
especially an unsubstituted phenyl group. The preferred
group R is the hexyl group. Advantageously, nis 1. 5
Adventagpowstyenned. cat al yst used in the conversion of the

compound of formula (IV) to the conmpound of formula
(VI'l1) according to the process of the invention is

TheP IR Nsed 8P RO 08k RrPén bORKBILANHIMI! of forNhiR: ? to the
(vrin. a Advantageously, the conpound of formula (

conippun P& farealaaf\ 18 adcpidingtol tha peasassveishe myentin isi hehzséammomum

nera ¢ basic solution, such as NaOH KOH,
prg%. Eﬁn§%?%ﬁ§: or NHAOH, and nore especially with a

sodlun1hydrOX|de solution. Preferably, the conversion
of the conmpound of formula (VI1) to the conpound of

©/\NH ° CH; (VI

Advantageously, the compound of formula (VII) is obtained after filtration and washing
with a mineral or organic basic solution, such as NaOH, KOH, Ca(OH),, Sr(OH);, or

NH4OH, 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.

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;O; 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%
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.
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formula (1) is carried out with reflux of toluene or

xyl ene, nore especially with reflux of toluene. 150T¢qSEP 2007
catal yst preferably used in the conversion of the ‘
conmpound of formula (VII) to the conpound of fornula

(1) is a catalyst either ingoxide formor supported as

for exanple palladium platinum nickel, A1203 and,

nore especi al | pal | adi um_Advantageously, 1 to 20%
Tm%ﬁPP%éFﬁﬂﬁRﬁ‘ﬁl%‘Xﬁ‘%ﬁreﬁ for H’Séfo Y r%i’%%lnsmare particularly

5% or 10% pal | adi um on- carbon. Preferably,
pal | adi um on-carbon will be used in anpbunts ranging
f-r dtnailowtsahd 0%d02 @otmpowel ghforofilad¥iB) gpelusively, éd &t iobtairted on an

th b t | 1y.5% The..
ny RGBT ateBlept G pPorioi Bl e TP e TPRHLH 1o (g iterare
t Ne1GRRY &SRR Bifpet be £aimau nﬁhlcﬁ)fmgﬁr @ﬂéh@erﬁlyl k(%})otrt@ 8btaining
conpound of forrula (1) is an allyl compound nor e

es exd"4lehgo" maturgs @dtralaodryn a1t9é602_ éﬁ2 &B034). Ghyresaly ks due to the

cor Bf R orleEnE of Fyahts DY S e cRephCRpfRdbE Mgpmmonium

SER @ curréntinised Bfﬁﬁ:ﬁiéactlﬁn#ﬁfBuﬂaSéd Chlirar Fil,oa0 e884-490).
the follow ng reasons: - it allows the "endo" conpound

of formula (VI1), exclusively, to be obtained on an

e Skl 95RRion BF Tpd S3hbbuleSoF KRB RAV) RS bhBShna of

ering ure e

r e i @n .(VHDT i€ RetyOish,f éxeaetsint Dy%l aplied thao bxhaihnd:d’i@d be observed
"exo"/"endo" m xtures (Tetrahedron, 1966 22,

302imEgeC acihedor whighthq micinss pof ¢heed (7% of a conpound

of forrmula (VI) as reaction catal yst instead of the

amoni um acetates currently used in such reactions

(-Buhé¢ uséSof a hgdaiganation. qatal%Qn tl&BﬂreB@ﬂ): of -antdilyl campowfd for the

conver si on of t he conpou f to th )
corfoatsiaiorol e cRTPAIAP ? 1%&135“ % Xé}?@@%%?ﬁ&@r% (I) s
un'éélh?efw h@c‘imll‘!‘ﬁib?é" Wig! ﬁd@s@ngb%&mﬁ@l@m@ow%ﬁ& ¥¢etd® and the
aci or which the rate does not exceed 75% - the use

of eavhyumegewdilkiedhe ganahessurrentlyt ksed.pr esence of an al |yl
compound for the

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

from the corresponding reduction product of formula (IX) :

CN

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

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

compound of formula (I) are high, exceeding 90%.
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conversion of the compound of formula (Vi) to the 04 SEP 2007

conpound of formula (1) is entirely conpatible wth

i ndustrial requirenents in ternms of cost and the

envi ronment, unlike the quinones currently used. 15 -

furthernore, it allows the conpound of fornula (1),

exclusively, in particular free fromthe corresponding

reduction product of formula CN MeO , . to be.
Thesgpmpayag o6 Ao (Gl) phtaiged §%C@r@ng i fherpapcreys of invention is new

RS TR 65l A PR AT | ot
aromretidn g3 byredudioR aR0@ien te Soudimgedtpaetic adfydfide.nul a

(M'1) obtained according to the process of the
invention is new and is useful as an internediate in

The &nonnl Re$hen 24 (BQQ 'Egjcaﬁ{egrlg if bk m&;‘; I'%ubj%cttaﬁ’ t(ﬁ %Eijut@tgcgneg‘rd then

to ‘aromati sation y re ducty’on ‘an

to cooplpig wigh agetia aabyxlndc taylejdtiagodeelatiiee conmpound of fornul a
(1) so obtained is, if necessary, subjected to
reduction and then 5 to coupling with acetic anhydri de
to yield agonel atine. The Exanples below illustrate the
invention but do not limt it in anyway. Exanple 1

The Bxawnlesdyxejow ilusphaterihe naenstaprtiut dp het 180w pt i any way.
(7- Met hoxy- 3, 4-di hydr o-1 - aapht hal eayl ) acetoi zitril e
There are introduced into a 670 litre reactor 85.0 kg

Exd@thplié-1ret(imythoxtat of 10 cyanoacetic
xathp (T d¥thoxy At KAIRRE)a Rfdndtrite y

and 15.6 kg of heptanoic acid in toluene in the
presence of 12 7 kg of benzylanrne The m xture is

gd 3t _y? bstrate has
d%érp‘pgrﬁgé § 4 f’?n ".‘é’mz%’% % [)’gltfl”ﬁ tered. The
precipitate obtalned IS washed with
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 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
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,
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
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toluene and then the filtrate obtained is washed wth
2N sodi um hydr oxi de sol ution and subsequently with % 4 SEP 2007
water until neutral. After renoval of the solvent by
evaporation, the 15 resulting solid is recrystallised
froman ethanol/water (80/2Q) m xture to give the title
product in a yield of 90% and with a chenical purity
exceedjng 99% Melting point ; 48-50C Step :
recrystalijggch 5. an ethwolpter ég@?%mtwrﬁ do BHer the élfﬂé nreduch e gipld of
0 ® kg of 5%
QLEE%fWQPSéS%%k% gﬁéﬁﬁaﬁn%%%ﬁe 20 which is heated at
reflux; then 96.1 kg of
57 nethogg , 4-di hydro-1-naplrthal enyl)- acetonitrile
tol uene are added as well as 63.7 kg of
allyl nmethacrylate. The reaction is continued at
reflux and is foll owed by vapour phase chromatography.
Exathple 2| |(7-NMbthosy-driaphghplkirstondirite has di sappeared, the
reaction mxture is cooled to anbient tenperature and
then filtered. After renoval of the tol uene by
CVSBPHA 7 M ethb R 3 HEBR)droWn Ith&lefficBWoRirkife 4 SEP 2007
'Ugg€bxgstallgﬁed fr%nwan %?hano'ﬁﬁgter (80/ 20)
m xture to give the title product in a yield of 91 %
Theag drevintrbdumed lmgniac@l0 hive rdaytoe 86.0ddy offy7-8R%ox e l-teiralgng GO kg of
cya@gaéﬁtchamg rérl?ldels% kg (o% h'ggtaggl)éyamd 1na oputegé/ 112 Cee}t)r%g]elntcé Iolfell% kg of

aniliné: VB B@xMre3s hestbd ¥k -WaaDhl ﬂﬁlsﬁaﬁ‘ﬁ{ﬁg AB8EARhL Hlkﬁ)lgeared the

There are introduced into a 670 litre Treactor
solugfon s m%@wﬂdlﬁlteé@dr dlihe rp@ecmtatesolk@n@f is v@ylaadombtqluenacandi then the

of, he a e in th
ufiortings Kvehel PAPRNE sfiih tddite MGt o Suisapengy with
watdt ufitfff héiral VBB Binovehef skaksivad W@%pﬁ?e{u@nhﬁﬁ: resulting solid is
di sappeared, the solution is cooled and filtered. e

recryptallisgs} framedrpeihaioaaiar 3HRDhmiKE e givs the fidlemeduchima yield of
8”ﬁg§ %thch&ﬁ gﬁﬂ%ﬁ§égﬁgﬂn%g(yashed with a 2N sodi um

ydr oxi de so sequently with water unti
neutral. After renoval of the solvent by evaporation,

he resul solid is
Me}tmg point . 4&’

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

The procedure is as in Step B of Example 1.
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1.

recrystallised froman ethanol/water (80/20) mxture to

give the title product in a yield of 87%and with k4 SEP 2007

chem cal purity exceeding 99% Melting point : 48-50C
15 Step B : (7-Methoxy-|a:aphthyl)acetonitrile The
procedure is as in Step B of Exanple 1. n 4 SEP 2001
CLAIMS 1. Process for the industrial synthesis of the
compound of formula (I) CN MO (I), whichis
characterised in that 7-methoxy-|-tetralone of formula
(I1v) : 0 MO (IV) 5 iscraassd wth cyanoacetic acid
of formula (V) 10 '"jf"~CN (V) O in conditions
wherein the water fornmed is renoved, in the presence of
a catalytic amount of a conpound of formula (VI)

R-- W3 01R (V) 100

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

CN

O

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

MeO
(V)

1s reacted with cyanoacetic acid of formula (V) :

HO
CN
\H/\ “

O

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, (VI
T

wherein R and R’, which may be the same or different, each represents a linear or
branched (C3-Cio)alkyl group, an unsubstituted or substituted aryl group, or an
unsubstituted or substituted linear or branched aryl (C;-Cg)alkyl group,
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wherein R and R, which may be the sane or different, | 4 SEP 2007
each represents a linear or branched (C3-G o)al kyl '
group, an unsubstituted or substituted aryl group, or

an unsubstituted or substituted linear or branched

aryl (g -06)al kyl group, 0 _4,SEP 2007 12 to yield,

after filtration and washing with a basic sol ution,

7- hoxy-.3, 4- di hydro-1- napht hal enyl.)acetonjtrile of
f Bﬂﬁﬁiaa?i%ﬁft}aﬁoncaﬁd %@n@wlﬁf;ﬂga% Selhtier e ot 3. 4-dihydro-1-
fﬂbﬂ%h@n&lﬂc@on&tﬁléﬁq&%ﬁqaWHP: a hydrogenation catal yst
in the presence of an allyl conpound, to yield the

compound of formula (1) after filtration and renoval of
the solvent by evaporation, whigh conpound of fornula
(1) isisolated in the formof a solid after
recrystallisationpyesherein : [0 - aryl is understood to
mean a phenyl, napht Ry phenyl group, - the term
"substituted" governin "ar Wi, and

e _aromati c noiety of those
groups may be substituted by froml to 3 identical or
di fferent groups selected fromlinear or branched
(G.-06)al kyl, hydroxy and |inear. or branched . )
(Griclospapp ik ! Temmula -(Xiﬂgyﬁ reastdoliga hydigaenstion sakrlygs in the

I inisng from3 to 10 carbon atons,

3%%? ﬁgﬁﬁgghfggﬁ 1F”H’addition 1 to 5 oxygen atons, and
dontielil theangompohrehst formm ([TkiferChttatioh 2ndrempval 2of the solvent by

Fe&zggcgg@a{, 8{’}?'}%1'31%81% glé’}Egéfson%{llat H)eisclgsgﬁ‘%ﬁnlg tlc-i(]; fgr?r{ rg}‘llaasolid after

recrystallisation,

wherein :

- 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;-Cs)alkyl, hydroxy and linear
or branched (C;-Cg)alkoxy,

- “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=CH; group.

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

of formula (VII) is carried out with reflux of toluene.
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characterised in that the conversion of the conpound @f 4 SEP 2007

formula (IV) to the conmpound 20 of fornula (VIIl) is
carried out with reflux of toluene. 0 4 SEP 2007 -13
3. Process for the synthesis of the conpound of fornula
(1) according to claim1, _gharacterised in that the
catal yst enployed for the conversion of the conpound of

ornul a. coppound of fo Vi) |s t hat of
bRl (\ll}leaﬁynaleﬁés porgpeyny C\’/‘Fylé capiing ity claim 1,

Bfaradt@Re@S8NhS fhe p&@ﬂﬂt 691{19 qUfd? Lif?ec"ébx%r ang?] Q% the compound of

substituted by one or” nore |near or

{a@muzs¥) toyd capmmupd of forirslD(VAF) 1ithaanﬂfoﬁnu}ae(wﬂ£s ents a
linear (C3- Cio)al kyl group. 4. Process for the
synthesis of the conpound of fornula (1) according to
claiml1, characterlsed ip that R represents a hexyl

group. 10 5. Prﬁge/é 5F\Nhe s§ iv@f t he conpound
of forrmula (I) according to clai 1, characterised in

that R represents a benzyl groug. 6. Process for the
synthesis of the conmpound of fornula (1) according to
claim1, characterised in that the catal yst used for

tier&iR N e r§predentf a HRen S ﬂl‘i’suggtltutfeg rgFUuBstfthtl yPodd8r more

conpound of formula (VI benzyl ammoni um hept anoat e
dinear) gr b@nmﬂda(qlxﬁd)alyylr\mm, @HB ot 1) nd Ri4dpreyent®. a linear (Cs-

of formula (VII) which is
qghﬁﬁ?ﬂg&y P3 4- di hydr o-1 - napht hal enyl ) -

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

characterised in that R represents a hexyl group.

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

characterised in that R' represents a benzyl group.

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

formula (VIII) :

+ -
0O
©/\NH3 \H/\/\/\CH3 (VIIT).
6]

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

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

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

compound of formula (I) is carried out with reflux of toluene.
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10.

11.

12.

13.

acetonitrile, for use as an internediate in the

synt hesis of agonelatine. 8. Process for the synthesﬂb4 SEP 2007

of the conpound of formula (1) according to claim1,
20 characterised in that the conversion of the conpound
of formula (VII) to the compound of formula (1) is
carried out wwth reflux of toluene. 0 4 SEP 2007 -14

. Progess for. .t YRt hesi . f.0
Prog BB e oG, YA e SEID0Y e, ikl 1
BiaigeRat inothat athal Madrogisetor ratahat ased einsthencafvetsien of the
conpound of formula (M) to the co Oénd oég&ornula
(3<Pr)1p¢1!§1dp)§lf‘l>féﬂ41%|(le@.th@ﬁ%%‘éldf"éiforff’rr@’ YSREF ot he
compound of formula (I) according to claiml1, 5
characterised in that the hydrogenation catal yst used
Prockde ferothe esyaitimsisoff theeconmmnd usfdfoofaufao (nAceordirigl jo clim 1,

t he conpound of for a (1) is 5% pall adi umon-_ car.bon.
gharagprised sy gt Tthﬁe%ﬂ%‘ﬁ’é o gy mBo tftfg Cafversion” of the

f ' t ' : risS$4 galadium-on-
L R A g RN P e A e
cabuer si on of 10 the compound of forrmula (VII) to the
conmpound of formula (I) is 5% by weight of catalyst in
relation to the weight of substrate. 12. Process for
RGeSy Mg %Inﬂ{esﬁgmeaéélﬂ]%lﬁlﬁaéﬁ kdtenuld @I 4dasrdaMeo ehtim 1,
of formula (VI1), characterised in that the conpound .
charhatensedan (thatl the iamoubtt off atiogepati¢recaiglystused sn thy epawewsion of

ccordi ng ,t ny .0 f ainms 1 t.0 InS: j
5 Siroertor o PR RS gp Fd e Pur o B QR YRR gl of
CRdR)st MTeltibh tA®e tetchdBhyibsirgte. 13. Process for the
synthesis of agonel atine starting fromthe conpound of

formula (1), characterised in that the conpound of

st BRI i 6o BERPSE formula (VII
TR G g B g Ml BERERIToRRRGRE Gt formulg (D,
icharg bttt BdtHao thedompown ahdorntule (VI ic @bpiinadgbwithe synthesis
aceti c anhydri de. i ) . .

process according to any one of claims 1 to 6, and is subjected to aromatisation

followed by reduction and then to coupling with acetic anhydride.

Process for the synthesis of agomelatine starting from the compound of formula (I),
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.



