10

15

20

1 2 JUL 2007 1 New process for the synthesis of

(7-met hoxy- 1- napht hyl )acetonitrile and its appllcafﬁQnJUL
in the synthesis of agonel atine The present invention
relates to a process for the industrial synthesis of

. éw7 prrrgetslg fo)ﬂﬁe syntﬁ‘%%mf Mh@tﬁ&?” lpﬁtwl @et@rﬂ‘:iletaﬁd ftst a%phcahon in the

applica

agonel ati ne, or (7-nme hoxy I -naphthyl)ethyl]
acet am de. More speC|f|caIIy, the present invention

The pibat @Serttdnarchitacess pfcmesst foe then mgﬂssmalahyrg]gaats hefs(7snethoxw1-
t he conpound _of formnu oun

naphtifidlaneiPartifle jang e &fF 18 Hh%@e%waﬂﬁdn@&ﬁﬁﬂgﬂsﬁﬁg q“Hm o
[ on. e synt he f I t
N2 QZ ﬁ-ﬂ{nép? aﬁ%@g 1aclaap ({%hyl glet hylsi cht a?nggge gfl ne
formula (I'1) : NYICOMe MO 10 Agonel atine, or

(7-meth | - ht h h
Vo b i T ok TR 2L LT sl APl 5 gt o

theco %ug@gp%?mﬁﬁﬁgure of being, on the one hand, an

st’o toni nergic systemreceptors and on the
other hand, an antagoni st of the 5-HT2c receptor. Those
15 properties confer activity in the central nervous
system and, nore especialfy, in the

MeO
P

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 (1) :

/A\NHCOMe

L

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

MeO

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
properties cdnfér activity in the central nervouns system and, more especially, m 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.

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

Patent Specification EP 0 447 285.
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treatment of severe depression, seasonal affective
di sorders, sleep disorders, cardiovascul ar

pat hol ogi es, pathol ogi es of the digestive systenﬂ ? JUL 2007
i nsormi a and fatigue resulting from jetlag, appetite
di sorders and obesity. Agonelatine, its preparation and
its therapeutic use have been descri bed in European 20
Pat ent Specification EP O 447 285. 1 2 JUL 2007 -2 In
vi ew of the pharmaceutical value of this conpound, it

In vid@sofaRephirmosttiral vilee bethadcentound dbhes reen tlmnyrt@m to be able to

ff
obtagr aﬁé; I@g ;@Iegt?‘;fjezgr{gl:q?tlniaﬁéﬁ%{;gs?sggrogésgl gtzﬁgr%{n%l 1 ?raﬁsgs%g e to an
ind ng:opeangtﬂ'fdgﬁegugpec Atb1rglidla %Géid Weldninexe el d@bllent purity.

ication E 447 285 descri bes
the preparation of agonelatine in eight steps, 5

Pate;% g]r)éyllf&%tlgléggp Q ﬁlé%Zg%ags}:J?hést t&itb %b%g%goﬁg s éé&é@gttilﬁevi‘ﬁre%% steps,
staﬂiﬁ% 701];’16&%3;(19/ 1—t9&£&9@%ﬂ1§$ 81 aepldegid oD sahamabisat i on

saponl Icatron to Td the correspondlng acid,
whi ch is then converted to acet anmi de and subsequently

Tha%j %p%:ggﬁ:]tnﬁglvgsg |tlpe|o%|‘ég)n( rrt?lgﬂgkcﬁo&ﬁ& g&gékx)eécxﬁl Mtaibdifn and
sapcalﬁﬁgﬁﬁﬁ ah lygt N e E&%s@?&ﬁﬁ( a&h) thcﬂ@s thkd donveeadt iocagkiamide and

prepa I on of oxy “I-na ht hyl ) acet ani %
sub$da1\Aaithye$eh§fdvatafde‘@CYlﬁldr(7 rgethpxy- ém@phtfylmf@ag@@ TInE gﬁmg ollowed

I ndustri sca trated the

by 1gigtiog t@§18F1e%%$P§gﬁgm5h¥yﬁﬁggg$bcess t hese being
caused principally by problenms of reproducibility of
the first step, which constitutes the actign.of e

In jmroniloadet mﬁpw@noxvoﬁéf—nm‘(l}pxw lrpaphgybaestoy %Inmolllbest%l reaction

ste;(sgaeqﬁist?rfﬁg%agg%ﬁ E)/ 815 Enacgls{rf?a]{] (s%_g l‘ﬂa gﬁg:k Wd&ﬁ&ysltrated the difficulties of

carRARhbhahe pyceste ﬂ%}@bé’lﬁ@ antmd plidlnmeel\heby ptdbéersupSeenuasneibility of
step of aromatisation of. eth

the (fifstrattph osychBc s EiuERy d]pcbaqt)(oglq)f 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,

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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napht hal enyl i dene) et hano ate has often been inconplete
and resulted, after saponification, in a mxture of
products that is difficult to purify. The literat rﬁ
descri bes obt ai ni ng (7-nethoxy-|-naphthyl)acetonitr'IJUL 200?
in three steps starting 20 from 7-nethoxy-I|-tetral one,
by the action of Li CH2CN follomed by dehydrogenati on
with DDQ (2, 3-dichloro-5, 6- dlcyano 1, 4- benzoqui none)
and finally dehydration in acid nmedium (Synthetic
The Q@gﬁmmq@tym d208dped3d (éy, 1naﬁgm6129>)nthemepmmsalth@ﬁ|réwats mn a

d h |
reprosbieth § e Ty HRBYANACTErICF COEPOR BT Mg TR of @
pungyncgﬁ}gatatrlgle CGATSRA Ysel o ah}l\%ntlﬂ'eﬁﬂjca? E@fﬁre%’gre&i%ntConm y with

requirene in 25 ternms of cost and the
envi ronnent . 12 JUL 2007 -3 The Applicant has now

devel oped a_new_j ndustri al rocess i
An réisueties 9 nthy dfepiodu Eﬁlciﬂuéte}n/f% r‘f‘@ﬁ1 31?1 Pt ho %‘&%’ & HBeg™ ™
Spe%lﬁﬁ%tg)nb%; bouUs RYME b loQUdnsilier RSQAEI8bH BEa Glibsratelisti dogs not

e Wwth its use as a pharmaceutical active
requiRtQiredic@Bhditidns, ahcﬂ dran all dwereagentheonatiatiblecwith jndgstrial requirements

encountered with the ess .described in Patent 5
1nT@%§éﬁF@%éﬁ¢3ﬁGﬁpnémﬁ@’t%g%uﬁgs been to consi der
aromati sation of a substrate that does not require
drastic conditions, and that all ows reagents conpat#
ThewApplicaraubdsr inatv devpibpedmentev  industaplrsYBReBo FHORY hife Bllows

(7- 15?‘(\}?@{,\\/0 E%gglét 1%1 %ﬂte):?cglgL}S %@Sg!g %B@Pg%é Islé %{%g{]}%ﬁflgg\’\fngﬁ}é? |88 hout
the Zaﬂg}nggﬁ?ﬁsﬁﬁgn%ﬁyﬂ)acetonltr|Ie to be obtained in a

reproduci bl e ‘manner and without 10 the need for
Iaborlous purification. Mre specifically, the present

Mo%%\gqqggg@y,ggé %%%gnttﬁveantlen 881§%§ ftcg Qlor Jé?s f?%fnﬁbﬁhal synthesis of

conpoun
the compound of formula (I) :

CN

DO

which is characterised in that (7-methoxy—3,4—dihydro—l-naphthalenyl)acetonitrile of

MeO.

formula (II) :

CN

O -

is reacted with a hydrogenation catalyst in the presence of an allyl compound,

MeQO
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CN MO which is characterised in that
(7-met hoxy- 3, 4-di hydro-1-napht hal enyl )acetonitrile of

15 formula (111) N MeO (nl) is reacted with a 1?2 JUL 2007

hydr ogenati on catal yst in the presence of an allyl
conmpound, 1 2 JUL 2007 -4 to yield the conmpound of
formula (1) after filtration and renmoval of the solvent
by evaporation, which corrpc‘h]nd of formula (1) is
isolated in the formof a solid after

to 88T ¥8 t@nhiosal i emforiier @) mufter Filtratidny hnd arpomdt ihs solvent by
understood as any nol ecule containing from3 to 10 _ ..
evapantion whithreompakng L nfﬁyn@an@bﬂ%ésok%%a&faﬁﬁ g‘ﬁ"ml 0% & golid after
~_oxygen. atonms, and containing at |east one -CH2-CH=CH2
WC%%Igﬁ%oﬁeferably, the reaction is caned out with

reflux of toluene or xylene and, nore especially, wth
reflux of toluene. 10 The catalyst preferably used is a
whereal yst either in oxide formor supported as for

exanpl e pall.adi tin ' 35
e?@‘gﬁ F%flpé)?ndpa]gl %@Fﬁmﬁ&:}c’v&aﬁ 3{93’2%553: ;?lﬁ%@%gaﬁ%o/zmb &0 carbon
Pabiha 0k bioh fryCedrhains Wi hdditien Used, oxygen AOMS, pg O RNEE aj least
5% or _10% pal | adi um on- carbon. Preferably,

peitd 4dlutHoRFed#®8h will be used in anobunts ranging

froml to 10%

Preferably, the reaction is carried out with reflux of toluene or xylene and, more especially,

with reflux of toluene.

The catalyst preferably used is a catalyst either in oxide form or supported as for example
palladium, platinum, nickel, Al;Os 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 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.
This process is of particular interest for the following reasons:
- the use of a hydrogenation catalyst in the presence of an allyl compound is entirely
compatible with industrial requirements in terms of cost and the environment,

unlike the quinones currently used,

_ furthermore, it allows the compound of formula (1), exclusively, in particular free

from the corresponding reduction product of formula avy:
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by wei ght of catalyst in relation to the weight of

substrate, and nore especially 5% 15 The hydrogen1n% %pL 2007
acceptor preferably used is an allyl conmpound and, r
especially, an allyl acrylate or an ally] glycidyl

ether. The preferred ally] acrylate of the process

according to the invention |s allyl methacrylate. This
process is of particular interest for the fol | owi ng

reasons: - the use of a hydrogenation catalyst in the
presence of an allyl conpound@% entirely 20

conpatible with |ndustr|al rlequi renents in terns of

cost and the envi¥® nl i ke the qui nones
currently used, - fur @m it allg@ys the conpound
of formula (1), exclus particular free from

t he correspondi ng reductton~roduct of formula (IV) : 1

2 JUL 2001 -5 MeO (W, to be obtained on an
industrial scale, - finally, the observed rates of
COQX%F%b%ﬁeafo%aﬂ'lﬂalsn%%@a@@ ng 90% The conpound of
formul a so obtained is, if necessary, subjected to
reduction and then 5 to coupllng MAth acetlc anhydri de

i el d agonel ati ne. .The yotrate t he

mv‘%1 lyoifie phgergst ise Olflc?ﬁwersﬁqnn%)ﬁ?% exceedmg ample 1 :

(7- Met hoxy- 1- napht hyl )acetonitrile There are introduced

into a 670 litre reactor 12.6 kg of 5% .
Theedrhywling rof oo s bk)moiqbtaimﬁdueriénecemrwub@cmééq gglugfon and then

refl ux; .then.
to C@’?‘%‘ﬁﬂﬁﬁﬁ“ﬁ”tﬁ“&ﬂﬁ% '8 yiel%gp%ntl%at eyl )- 10 acetonitrile

di ssolved in toluene are added as well as 63.7 kg of

allyl nmethacrylate. The

The Examples below illustrate the invention but do not limit it in any way.
Examplel : (7-Methexy-1-naphthylacetonitrile

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 1s cooled to ambient temperature
and then filtered. After removal of the toluene by evaporation, the resulting solid residue is
recrystallised from an ethanol/water (80/20) mixture to give the title product in a yield of

91% and with a chemical purity exceeding 99%.

Melting point : 83°C
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reaction is continued at reflux and is foll owed by
vapour phase chronat ography. Wen all the starting
substrate has di sappeared, the reaction mxture { UL 2007
cooled to anmbient tenperature and then flltered A ter ‘
renmoval of the toluene by evaporation, the resulting
solid residue is recrystal%ised from an et hanol / wat er
(80/20) mixture to give the title product in a yield of
15 91 % and with a chem cal purity exceeding 99%
Melting point : 83C 1 2 JUL 2001 -6 CLAIMS 1. Process
for the industrial synthgs the conpound of fornula
(1) CN MO 1 m which '3—t#%§acter|sed in that
(7- met hoxy- 3, 4-di hydr o-| - napht hal enyl )acetonitrile of
5 formula (I'1l) : CN MO (Ill) 1is reacted with a
hydrogenation catalyst in the presence of an allyl
) Sindf Freomhnaa (1)) after
&?&? Eggﬁhgg ﬁhngﬁﬁgmggp?ﬁgag%lvent by eggporatlon
whi ch conpound of fornmula (1) is isolated in the form
of a solid after 10 recrystalli=gation, wherein

SO

which is characterised in that (7-methoxy-3,4-dihydro-1-naphthalenyl)acetonitrile of

formula (I1I) :

MeO.

CN

O -

is reacted with a hydrogenation catalyst in the presence of an allyl compound,

MeO

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 :
“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 reaction is carried out with reflux of toluene.
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"allyl compound” is understood as any nol ecul e
containing from3 to 10 carbon atons, which may

contains in addition 1 to 5 oxygen atons, and 12 JUL 2007,

containing at |east one -CH2-CH=CH2 group. 15 2.
Process for the synthesis of the conpound of fornula
(1) according to claim1, _gharacterised in that the
reaction is carried out with reflux of toluene 12 JUu

2007 -7 3. Process faor the synth 0 :
Brocees ol ﬁle(fmﬂﬂ’e?éléo?fdﬂﬁg“%p i B Om’“gahé seiligal ?lnalm L
ﬁF%%Ct%lhlS,G QX‘& g}%ﬂ@&if ﬁﬁ)tn%labéﬂst {sapadibadi um A

ocess S esis of the conpound of fornula

(1) accordlng to claiml1, characterised in that the
hydr ogenati on cat al yst isS% I adi um, onsC g 1ot
BroRsendon die PR nthda SoBro e %g R ADGRCPRhg Ty Yeim 1
R 16)a3 JPhdtion GEATRH Bh| E@hlmﬁ-dnh:aatrbdlm
1%Ea%ﬁ&¥qh%%¥g enat ion gg%apggt usé is 5% by wei ght
of catalyst inrelation to the weight of substrate. 6.

. checeoriadiia SB10FE AOIG epeoTinar daral (B fink e o ftm 1

c%gﬁgféﬂgecp% ) fral H}é' Andunk drhy@isahdtied dyalydesay it fﬁ%éjyswelght of
process according to any one of clains 1 to 5, and

|@mﬁwhmeﬁﬂaanmﬂmeﬂugﬂwéﬁmaﬁ@wthen to coupling with
aceti c anhydri de.

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 5, and 1s subjected to reduction and then to

coupling with acetic anhydride.



