New process for the synthesis of agonel ati ne The present invention
relates to a new process for the industrial synthesis of agonel atine,
or N42-(7- met hoxy- 1- napht hypet hyl ] acet artrde, of fornula (1):

Agonel ati ne, or Nd2- ( 7- net hoxy- 1- napht hyDet hyl i acet am de, hasval uabl e
5phar macol ogi cal propert New.prokessiastheisgnfhasis of apemdiatinee
characteristic of being, on the one hand, an agonist of receptors of
the nel atoni nergi ¢ system and, on the other hand, an antagoni st of

t he 5-HT2¢, receptor. Thes roperties provide i.t with activity in the
central ngP?/Bf?g ’gﬂ}’eé‘};uogﬁglf‘%ﬁggé n@?p@?&i?l S’/r,t%ieﬁn‘ihf‘??a? R ﬁgé%?y%%ometlatme’
nej or depsEF IR INmERRSONAhpRhigahilRe@nSq, defornill£@p 10di sorders,

cardi ovascul ar pat hol ogi es, pat hol ogi es of the di gestive system
insomia and fatigue due to jet-lag, appetite disorders and obesity.
Agonel atine, its preparation and its use_in therapeutics have been
described in European patent specificati onsicBRPe0 447 285 and EP 1 564
202. In view of the pharmageutical value of this conpound, it has

been inportant to be able to ogliceyit using an gffective

i ndustrial synthesis process eadily transferable to the

i ndustrial scale and which provinge el atine in a good yield and
with excellent purity. -2 1In patent specification EP | 564 202, the
Appl i cant devel oped a new, much nore effective and industrialisable
synthesis route in only four steps starting from 7-nmet hoxy- 1
-tetralone that makes it possible to obtain agonelatine in highly
reproduci RkemémaRer 16 a Weld-(dpkindRel 1Ckapatlal el Blal@hifided HOWRY 1 ,valifiBie

search for new synthesis routes, especially starting fromstarting
mat efi al spharmacological 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-HTac receptor.
These properties provide it with activity in the central nervous system and, more
especially, in the treatment of major depression, seasonal affective disorder, sleep
10 disorders, cardiovascular pathologies, pathblogies 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

patent specifications EP 0 447 285 and EP 1 564 202.

In view of the pharmaceutical value of this compound, it has been important to be able to
15 produce it using an effective industrial synthesis process which is readily transferable to

the industrial scale and which provides agomelatine in a good yield and with excellent

purity.

Patent specification EP 0 447 285 describes production of agomelatine in éight steps

starting from 7-methoxy-1-tetralone, in an average yield of less than 30 %.



that are less costly than 7-nethoxy-I-tetralone, is currently stil

rel evant. The Applicant has continued his investigations and has

~devel oped a new process for the synthesis of agonelatine starting
from 7-met hoxy- 1 -naphthol: this nem/s%arting mat eri al has the

advant age of being sinple, readily obtainable in |large quantities at

| ess cost. 10 7- Met hoxy- 1-naphthol noreover also has the advantage
of havi ngma)arfalp kpdeaticatien EPnig56A/20% thd Applﬁcsznsdmmpﬂde newhingichan@k @ffective
i ncl usi on arongti sation ste t nth t ha

iy pr 6 BREURARS Ve Ras B Aty IBF Rgr T baom I rhRbonalytetlone
process nmaeRVREs TBKRSIbI taPEBEIDh M QataRt A RighBOFRY@tdcte infhnner in a well-
r epr oduci bl e manner and w t hout requiring | aborious purification,

with a pUkﬁﬁWd?ﬁ@@ﬂH§fbﬁﬁpatlble mnth 15its use as a pharnaceutlcal
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to a process for StFi1 a e
(1): that are le‘éélb(ﬁsﬂymlﬁ@ﬁﬁﬁfétho&yclh&ﬁalbherlb Sﬁtdeﬂtly ﬁxﬂ%lebmr eis
react ed 7-met hoxy- 1- napht hol of 20formula (11): OH wth which there

is condenE*@dApplwaphéaSp?%@H% Brinpentigainnsanddias glevelgpr f miergpropess for the
hyd f ,
ydr oxy ,5%&19 R agaﬁeﬁauh% a5 %gﬁl? n?é{ﬁ& 35’%42@10%9 neevOﬁI{t@_g%&emx

trifluoro anesu nat e e conp ormula (
CH2=CH- R Haklithe adhmtegenoﬂblemgr gapht, sesdily gbainpblR inl birge quantities at less cost.

10 7-Methoxy-1-naphthol moreover also has the advantage of having a naphthalene ring

system in its structure, which avoids inclusion of an aromatisation step in the synthesis, a
step that is always problematic from an industrial point of view.

This new process moreover makes it possible to obtain agomelatine in reproducible
manner and without requiring laborious purification, with a purity that is compatible with

15 its use as a pharmaceutical active ingredient.

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

the compound of formula (I):

NHCOMe

e

which process is characterised in that there is reacted 7-methoxy-1-naphthol of

MeO

20 formula (II):

SO



- -G NH, S5wherein R and R', which may be the sanme or different, each
represent a linear or branched (Cl-C6)al kyl group or R and R
together forma (C2-C3)allcylene chain and the ring formed may be

" fused with a phenyl group, to yield the conpound of formula (IV):
10wherein Ris as defined hereinbefore,3which is subjected to

catal ytic hydrogenation to yield the conpound of fornula (V):

wher ei n RiiSwRsh 38k ResbrashRinkehe posence of paltadith, iafteS sdivefin@thé Bydroxy
base or acid hydrolysis or to a binary reducing agent/acid systemto
15yi el d fimetiooripoundeavings gropm |sack v p Imlogens tmsygiﬁ@ ehltbilyeremsianesulphonate

which is succgssivel ubj ect 0 e i of sodi um acetate and
t hen ace@?%mhﬁﬁyﬁpwﬁéme %?%V%q{ éc%gﬁgggﬁéﬂ@¥ formula (1), which is
isolated in the formof a solid. 0]

o

wherein R represents the group _l(!__ or —N

NH, ‘WT_R':
O
5 wherein R' and R", which may be the same or different, each represent a linear or branched

(C;-Ce)alkyl group or R' and R" together form a (C,-Cs)alkylene chain and the ring formed
may be fused with a phenyl group,

to yield the compound of formula (IV):
R

—

SO

10 wherein R is as defined hereinbefore,

MeO

which is subjected to catalytic hydrogenation to yield the compound of formula (V):
R

solE

wherein R is as defined hereinbefore,

MeO

which is subjected to base or acid hydrolysis or to a binary reducing agent/acid system to

15 yield the compound of formula (VI) or its hydrochloride salt:

NH

2

soE

MeO



The conpound of fornmula (111) according to the process of the
invention is preferably a phthalimde conmpound, nore preferably

N-vi nyl ptithali m de. Advantageously the 5conpound of formula (IIl) is
al so acryl am de. The condensation according to the invention of the
conmpound of formula (I111) to obtain thé-conpound of formula (I1V) is
advant ageously carried out using palladi um

tetral ci ghidlig QF Lahay Qﬁ'&)@&aﬁd td HR dcB8k br efilm RerieaRbIi¢n Gastd athyatle
at reflux o uene. The hydrogenation of the comf)ound of

forml a {d m1d|th¢ compendmifounda 09, Wioekis isolateyl in Sietfopn ef 2pelid-y carri ed
out using palladi umon-carbon, nore especially palladi umon-carbon
with a mnimum pal | adi um content of 5 % |n advantageous nanner, the

hydr ol ysirge @bmpbéhd 8fmemth afr fa@édi‘li'l'ng t6 \he bfocpssedethaihyertiah rls @ﬁbfémbly a
using a binary reducing agent/ aci stem such as, for exanp I\fa 9
S

and t henphtbelithigleacogpernd.wHaerer H @S?%’bé niVevinylghthatimeden) MY@"%%’@
conversion of t (V) into the conmpound of
fornul a C{W “nsfl(’e;)frf%’?ﬁmggf?gl%g%?gé HH eau5| ng a base such as, for
exanpl e, NaOBr or NaOCl. This pr ocess |s espem ally valuable for the

follow ng reasons: - it nakes it possib to obtain_.the co nd .of
fornul a &h? cemleawtwﬁ(aa%qriiﬁngﬁo thedp e‘}t‘r?né’bf éléel ‘foél?ﬁouﬁfié’fg%?“ugat &BS?%%’W‘P&W
a sinple, SBf Sk '12{19 te{sl aaldvagtg gedlf ORGFiB | Nt CQRA! | PRdium
sel ected’ ac ng to nt| on al ow corpl ete control {5

r egi osel Mﬁakm(thphdlyiphogpmm@pthengaomnm priferadyrpauind ouf atfreflwueiofusae. -
finally, the conmpound of formula (1) obtained has, in reproducible
manner, the characteristics of the crystalline form described in

patent sPRE ik ieatdidn FPHRE4AARNFuNdNE F6:RIML INASn®S the omband dbMormula (V) is
obt ai ned according to the process of the invention are new and useful

as ot er pediérablyscarned ket yying mablpdiuatomgrshen, apysc espRpiel Binallagug-ef-garbon
subj ected. a. 5reduc e ofhen to a hydronS|s reaction and
then to 3 %‘ mtﬁblmrpeaglg | onco\?l\n? 8ggef ic

In advantageous manner, the hydrolysis of the compound of formula (V) is preferably
carried out using a binary reducing agent/acid system such as, for example, NaBH4 and
then acetic acid or, when R represents a group C(O)NH,, the conversion of the compound
15 of formula (V) into the compound of formula (VI) is preferably carried out using a base

such as, for example, NaOBr or NaOCl.
This process is especially valuable for the following reasons:

- it makes it possible to obtain the compound of formula (I) on an industrial scale in

excellent yields, starting from a simple, low-cost starting material;

20 - the operating conditions selected according to the invention allow complete control

of regioselectivity during coupling with the compound of formula (IIT),

- it makes it possible to avoid an aromatisation reaction because the naphthalene ring

system is present in the starting substrate;



anhydri de. The Exanpl es hereinbelow illustrate the invention w thout
limting it in any way. Exanple 1 : N-[2-(7-Methoxy-I|-naphthyl)et
yl | aeetam de Step A: 7- Met hoxy-1-naphthyl trifl uoronmethanesul phonate
"toln a reactor, 2.7 g of 7-methoxy-1-naphthol, 1.1 eq. of triflic
anhydride and 1.1 eq. of 2,6-di- tert-batyl 4 nethyl-pyridine are
i ntroduced into dichloromethane (45 nl). The m xture is heated at

reflux for 12 figils teNdohp&ind bf F@hRth (Brebtdih&l hhg Liﬁr&{)ﬁfdﬁcﬂfﬁasﬁﬁﬂner the
with IN HC solution and then with saturated NaCl sol uti on

organi ¢ phase ¢hgrastesisbesseidbe aryatalling foes dengaibedinapatend sperifeationifdd S64202.
chromat ography on silica gel (eluant: CH2C12/nethyl- 15cycl ohexane
1/9) to yield the title product in the formof an oil in a yield of

91 % and The dongpouhésdC@Emplar((V yohinsd i otdiag tPBe YProdsbLr tBe invention are new
2-12-(7- thhog% 1- napht hyl ) et henyl | -111-i soi ndol e-1,3(2H)-dione In a
react or, Pdgseiul phEtapg ’@Eﬁﬁdﬂ Histanthedts iof aggraglatie, ZVhéEFm 8fey are subjected to a

N-vi 5‘y| p%&?&!tfomrgﬁ 101]r t1°1 h &roﬁ’hlssrg BR%&)&%% B &gaﬂﬂ%regct@(ﬁx ®fh an’uc

paIIadlun1tetrak|s trlp are ntro Into

t ol uene amblyfredt ed at reflux The reaction is continued at reflux for
12 hours and then the reaction mxture is cooled to anbient
tenperature. Ethyl acetate is added, and then washings wth water and

I N HO soltHd phn1& Ké@élﬁbeﬁgw(mﬁstraﬁ:f the inv%ﬂﬁ&pmhb&gn@ﬁ&g tithﬁ aff lvoé@nt S,
the residue obtained is purified by chromatography onsilica geél

~(eluant: dichl oromethane/ heptane 1/1, and then dichl oronet hane) to

buri vy oS P Moy TytuBrRneiithalys” 7 oo o
2-12- (7- Met hoxy- 1- naphthyl)ethylI-IF#lSOlndoIe 1,3(2H)-dione In a

reactor, 2 g of the conpound obtained in Step B and 1. g of 5%
pal | adi um on-Xetdori-Metboxmirealidwiirifasomethersanphomde 1/ 2 ni xture

under hydrogen pressure and at anbi ent
10 In a reactor, 2.7 g of 7-methoxy-1-naphthol, 1.1 eq. of triflic anhydride and 1.1 eq. of 2,6-di-

tert-butyl-4-methyl-pyridine are introduced into dichloromethane (45 ml). The mixture is
heated at reflux for 12 hours and then filtered, and the liquors are washed with 1N HCI
solution and then with saturated NaCl solution. The organic phase is evaporated and the
residue obtained is purified by chromatography on silica gel (eluant: CH,Cly/methyl-
15 cyclohexane 1/9) to yield the title product in the form of an oil in a yield of 91 % and with a

chemical purity of more than 99 %.

Step B: 2-[2-(7-Methoxy-I-naphthyl)ethenyl]-1 H-isoindole-1,3(2H)-dione

In a reactor, 2 g of the compound obtained in Step A, 2 eq. of N-vinylphthalimide, 1.25 eq.

of diisopropylethylamine and 0.05 eq. of palladium tetrakis(triphenylphosphine) are
20 introduced into toluene and heated at reflux. The reaction is continued at reflux for 12 hours

and then the reaction mixture is cooled to ambient temperature. Ethyl acetate is added, and

then washings with water and 1N HCI solution are carried out. After evaporating off the

solvents, the residue obtained is purified by chromatography on silica gel (eluant:

dichloromethane/heptane 1/1, and then dichloromethane) to yield the title product in a yield
25 of 80 % and with a chemical purity of more than 95 %.

Melting point: 146°C



tenperature. After reacting for 8 hours, the reaction mxture is
filtered. After evaporating off 5the solvents, the title product is
obt ai ned quantitatively with a chemcal purity of 95 % Ml ting/54C

~ Step D 2-(7-Methoxy-1-naphthyl)ethanamine In a reactor, 1 g of the
conpound obtained in Step C and 5 eq. of- NaBl-L4 are introduced into
a 2-propanol /water 6/1 m xture, and the mxture is stirred at anbient
tenperature. Acetic 10 acid (0.2 eq.) is then added and the reaction
m xture is heated at 80C for 8 hours. After evaporatin? off the

sol vent s and S &bl GMaskoxat I-wapledy et d-isetredole- hé (X ndiene esi due

obtained is used directly in the acetylation reaction w thout further

purification, St Er o N-12-( 7- Vet hoxy- 1s.naght hyl ||l acetam de |n a
Ponct or -t 8geasidePg B s bl PR i S BEBTRAK o Y RRERUBLMHE bl e

acetate afitoduddd iifibr O ahgiRthol/MHE eLhanalre UThder Mydtdded pressatd Ah@&ht anblent
g of acetic anhydride are then added, the reaction m xture is heated

t |O| r ef lj ueTBRRIAMRCS- Mftepeagiinesior 8 heusdthedeactipe MixyEe if difereix fipieevagorating C(;ff
oL e O R R RGO LRSS D DD ko012

yi el d t he4dltikd poipr:ddde® in a yield of 80 %for the two Steps D and E

and with a chemcal purity of nore than 99 % 20Melting point: 108C
Exanpl e 2: N42-(7- Met hoxy- 1- napht hyDet hyl | acetami cl e Step A

3- ( 7- Met hoxy <l "B PR Ak It 8aRi - SRE R 8 andiisuccessi vel y added
triethylam ne_(eg.‘Gan), ac)?gl amﬁd%w(a émg), neocupr oi ne hydrate (454
ng) and Pd(QAc)2 (445 ng). The mxture is heated for 1 hour at 100C

dth | | d | 20C. . Af iluti i 100 .nL), .
ohdl t hon GRS BT BRtcokRp R Rpaie T, e Ko™ st obAABEE g BOaled into
separ at ed. 2JfepDoyanict cAhasuies atdD Heenixhat ed stifaiedt dnesleaadmpeaassr Leetic

and the residue diluted in AcOEt (50 mi) The precipitate is filtered
to A el dagide0f eq-bisptheriadded #nd; the reasition gpixgurp dnbrated at 80°C for 8 hours. After

evaporating off the solvents and co-evaporation of water with toluene, the crude residue

obtained is used directly in the acetylation reaction without further purification.

Step E: N-[2-(7-Methoxy-1-naphthyl)ethyl]acetamide

In a reactor, 5 g of the compound obtained in Step D and 2 g of sodium acetate are
15 introduced into ethanol. The mixture is stirred, 2.3 g of acetic anhydride are then added, the
reaction mixture is heated to reflux and 20 ml of water are added. The reaction mixture is
allowed to return to ambient temperature and the precipitate obtained is filtered off and
washed with an ethanol/water 35/65 mixture to yield the title product in a yield of 80 % for
the two Steps D and E and with a chemical purity of more than 99 %.
20 Melting point: 108°C

Example 2: N-[2-(7-Methoxy-1-naphthyl)ethyljacetamide

Step A: 3-(7-Methoxy-1-naphthyl)-2-propenamide

A solution of the compound obtained in Step A of Example 1 (12.1 g) in 80 mL of DMF is
25 degassed by bubbling in nitrogen for 10 minutes at 20°C. To the resulting solution there



~Step B: 3-(7-Methoxy-1-napht hyOpr opananmide 0.12 g of 5 % Pd/ C (50%
wet) is added to a solution of the conpound obtained in Step A 10
(0.5 9g) in a mxture of MeOH (6.5 nL) / THF (6.5 nL). The mxture is
“purged with nitrogen and then with hydrogen before being heated at
50C under atnospheric pressure during 17hour. The suspension is then
filtered over Celite and the filter is washed with a m xture of MeOH

(5 tiff) e Iﬁ@eés@ve{l%)ad&t?tﬁétmﬁﬁ&e%% AONCERValigd (wBdsr né&%ﬁ?%ﬁe ihgdrate

pressure to yield e title product in the formof a solid
di rect |y (éPymgedand RdOrec)1 6¥8Imgwi ng step without further

i ficatj,on,. St . 20k 7+ Af et =L=napht h t hanam ne dr.ochl or. de
Potosopor e i foh 1 deBt 200" AR PAVAIEERNR T Bto R B fton
m) / aceiign AJORte(108 ML) andfthed a8ditivh i dTUsdh@atedONPI,OLESIStioh, B phatdieare

conmpound obtained in Step B (500 ng) is added in portions and then
t he i xt yeearpied) dhe qigarpoEbagsy isp copsgpigatedfunder rediced gresspiy amp the residue

material § , A k1 | S8t 1 . r
eiees (ARSI, TANS SO LAY o L BROH iR o
treat ed wigdwdeancentrated HC1 solution (0.4 inL) After filtration,

the precipitate obtained is washed wth ethyl acetate and then dried

in an oven to yield the title product. Aleltirt 243C 25Step D :

N[ 247- Met hox;g»téa-Bg@}ﬁjy@%ﬂyﬂ@g@%g},;@an&mgd - reaction mxture is

heated to refTux and 20 m “of ter “ar adde(f. The reaction m xture
is allowed to return to anbient tenperature and the precipitate
obt ai ned 0.1 g bf &t @d/(OfF0 “neethvissduedd v & kolatior bl dradohviiad oB&IEE in Step A

mxture to_yield the tit duct. Meltjng int: ]08C 5Example S |

Dot & mi nd05 0 1o pHvEs P RURRHES Bt of HE R S hlpodie s (7 Pureed with

met hoxy- InifaRAtEEERGE Mith 13aRIRATLEROBERL MRGel Bt EHRMBLES almBffhedc BalsSure

recording was carried out "using the D8 high-resolution diffractoneter

f r om Brnkeluring 1 hour. The suspension 1s then filtered over Celite and the filter is washed with a
mixture of MeOH (5 mL) / THF (5 mL). The liquors are concentrated under reduced
pressure to yield the title product in the form of a solid which is directly engaged in the

15 following step without further purification.
Step C: 2-(7-Methoxy-1-naphthyl)ethanamine hydrochloride

Iodosobenzene diacetate (0.88 g) is added to a solution of water (3 mL) / acetonitrile
(3 mL). After stirring for 10 minutes at 20°C, the compound obtained in Step B (500 mg)
1s added 1in portions and then the mixture is left at 20°C for 2 hours. After the starting
20 material has been consumed, the acetonitrile is distilled off under reduced pressure. The
residue is taken up H,O (10 mL) and then treated with concentrated HCI solution (0.4 mL).
After filtration, the precipitate obtained is washed with ethyl acetate and then dried in an
oven to yield the title product.
Melting point: 243°C

25 Step D : N-[2-(7-Methoxy-1-naphthyl)ethyllacetamide

In a reactor, 5 g of the compound obtained in Step C and 2 g of sodium acetate are

introduced into ethanol. The mixture is stirred, 2.3 g of acetic anhydride are then added, the



AXS with the follow ng paraneters: an angular range of 3-90 in terns
of 20, a step of 0.010 and 30 s per step. The

N42- ( 7- met hoxy- 1- napht hyDet hyl i acet anlde powder obtai ned ioin
Exanpl es ‘1 and 2 was deposited on a transm ssion mounting support.
The X-ray source is a copper tube (ACulsed = 1.54056 A). The nounting
i ncludes a front nonochromator (Ge(111l) crystal) and an

energy-resol ved.soli.d-sta det ect qr. ] : :
conpound§aEi e X RS lhgfiltf“% ger?. UE g l%OE]r%/P(%' %rﬁr (%%X %@19?._555%4)5%@?%@ s
the or deﬁﬂl&i/ecptoogen_lrﬁ th B tedPeradd Aad fild peipitgtepabiained év §ltwed eoff and

accordingly determ ned: crystal structure of un{t cell: rmonoclinic,
unit cel wagedavitit ayethangl/wafzo 360 mixurgfoyied theditleproguct 15 4796 A 3

= _108. 66 space gr . P21/ n nunmber of nolecules in the
unit cel &—é&%” -’”’géﬁm of the unit cell: Viintt cell = 2746.742 A3
density: d = 1.13 g/cns. Determ nation, by neans of the X-ray powder

diffraction diagram of the crystalline formof the
N- 12- ( 7- met hoxy- 1- napht hyDet hyl 1lacet am de conpound obtai ned in

xanp ©s plaflife & 2DHEnfNESRbEL %rg%!%effeﬁﬁ%f PR RANpSRbNARed | N

Exarpl es _ i S characterised b foll ow ng X-ray powder
di ffraction di agr ametieasimephtiniethylasitemide opndosl ia Examples hapd 2

écopgre;galntsi gﬁt Ihodg) t ﬁg?aexpr essefj in terms of int er.pl anar di stance
per cent ad¥4 Fchféﬁ V8 Cf‘%ieflﬁ(gu r‘r%@@%%\@ng%hﬁ?iﬂé t¥0r£Aﬁlg¥?{é&§at@%¥ ?%??Bmker
AXS with the following parameters: an angular range of 3°-90° in terms of 20, a step of
0.01° and 30 s per step. The N-[2-(7-methoxy-1-naphthyl)ethyl]acetamide powder obtained
10 in Examples 1 and 2 was deposited on a transmission mounting support. The X-ray source
is a copper tube (ACuKy = 1.54056 A). The mounting includes a front monochromator
(Ge(111) crystal) and an energy-resolved solid-state detector (MXP-D1, Moxtec-SEPH).

The compound is well crystallised: the line width at half-height is of the order of 0.07° in terms
of 26.
15 The following parameters were accordingly determined:

- crystal structure of unit cell: monoclinic,

unit cell parameters: a = 20.0903 A, b=9.3194 A, ¢ = 15.4796 A, p=108.667°

- space group: P2¢/n
- number of molecules in the unit cell: 8

20 - volume of the unit cell: Vit cenn = 2746.742 A’
- density: d=1.13 g/em’.

Example 4: Determination, by means of the X-ray powder diffraction diagram, of
the crystalline form of the N-[2-(7 -methoxy-1-naphthyl)ethyllacetamide

compound obtained in Examples 1 and 2

25 The crystalline form of the compound obtained in Examples 1 and 2 is characterised by the
following X-ray powder diffraction diagram, measured using a Siemens D5005

diffractometer (copper anticathode) and expressed in terms of interplanar distance d,



Interplanar distailee d (A) Latenity (% 9.26 9.544 23 10.50 8.419
13 15.34 5.771 24 17.15 5.165 100 CLAIM5S 1. Process for the
I ndustrial synthesis of the conpound of formula (1)

-9-

Bragg's angle 2 theta, and relative intensity (expressed as a percentage m relation to the

most intense line):

| Angle Zthet a(°) o [nterplanardiSta ll ce d ( A) 1 . Intellsity(o/o)
— o2 | 9.544 23
10.50 8.419 13
15.34 5.771 24
17.15 5.165 100




whi ch process is characterised in that there is reacted

7- met hoxy- 1- napht hol of formula (11): with which there is
condensed, in the presence of palladium after converting the hydroxy
function into a | eaving group such as a hal ogen, tosylate or
trifluoronethanesul phonate group, theicoenpound of forrmula (Ile:
CT2=CHR (H'), (:) wherein Rrepresents the group Ilor-N )1 R’
towherein 121 and R', which may be the sane or different, each
represent a linear or branched (Cl-C6)al kyl group or R and R
together forma (C2-C3)al kyl ene chain and the ring fornmed may be
fused with a phenyl group, to yield the conmpound of formula (IV):
wherein R is as defined hereinbeforg;fﬂAﬁgh is subjected to catalytic
hydr ogenation to yield the conpound of foill ula (V):

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

e

which process is characterised in that there is reacted 7-methoxy-1-naphthol of

formula (II):

MeO

OH

MeO
O -

with which there is condensed, in the presence of palladium, after converting the hydroxy
function into a leaving group such as a halogen, tosylate or trifluoromethanesulphonate

group, the compound of formula (III): CH,=CH-R (II),

O
0 )L—R
wherein R represents the group ——I(g——NH? or —_NW__R"
O
10 wherein R' and R", which may be the same or different, each represent a linear or branched

(C1-Cg)alkyl group or R' and R" together form a (C,-Cs)alkylene chain and the ring formed

may be fused with a phenyl group,
to yield the compound of formula (1V):



- Bbwherein R is as defined hereinbefore, which is subjected to base or
acid hydrolysis or to a binary reducing agent/acid systemto yield
the conmpound of formula (VI) or its hydrochloride salt:

“ which is successively subjected to the action of sodium acetate and
then acetic anhydride 10to yield the cbhpound of forrmula (o, which is
isolated in the formof a solid. 2. Process for the synthesis of the
conpound of fornula (1) according to clainRl, characterised in that

t he conpound of fornula (111) is N-vinyl phtthal i m de. 3. Process
for the synthesis of the conpound of fmuta (I) according to claiml
15characterised in that the conpound of {formula (I11) is acrylam de.

- 12 - 4. Process for the syMthesi s~of the conpound of formuia (1)
according to claim1, characteri sf t he densati on of
conmpound of forrmula (I11) to obta ohpound of formula (1V) is
carried out using palladiumtetrakiS(triphenyl phosphine). 55.
Compound of formula (1V) according to claiml1 for use as
internediates in the synthesis of agonelatine. 6. Use of the conpound
of for nulwdefeiVR isecdeftiedpeteintelff@aem 5 i n the synthesi s of agonel ati ne.
10

which is subjected to catalytic hydrogenation to yield the compound of formula (V):
R

D -

which is subjected to base or acid hydrolysis or to a binary reducing agent/acid system to

MeO

5 wherein R is as defined hereinbefore,

yield the compound of formula (VI) or its hydrochloride salt:

NH,

C -

which is successively subjected to the action of sodium acetate and then acetic anhydride

MeO

10 to yield the compound of formula (I), which is 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 compound of formula (II) is N-vinylphthalimide.

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

15 characterised in that the compound of formula (III) is acrylamide.



7. Use of the conpound of fornula (I1) according to claim1l in the
synt hesi s of agonel ati ne. 8. Use of the conmpound of formula
(V) according to claiml1 in the synthesis of 15agonel atine. 9.

Process for the synthesis of agomelatine according to claim1l
starting froma conpound of fornula (1M characterised in that
conmpound of formula (1V) is obtained by the synthesis process

accordi ng g’?o&gsy nfg:{‘%epgyrﬁh@'is”%f'th@ bmpdind bf Bi@aksgl) facotdie to claim 1,

synt hesi s agonel atine according to claim1 starting fr? a .
conpound ofchfracteribeal {iVjhat the sondansaid ph comapund b domaa ﬁ]bﬁ%ﬂb&‘% e

IS obtained by th nt heshks, pr.o LG : |
to 4. 250 prpewatormiR gy RERTEITERTSE BULRLY ARKIARP L S ApHRL
claim1l1 starting froma conpound of forrmula (VI) characterised in

t hat compound of formula (VI) is obtained_b i
accérdi n§ t@onepppnd nef &rn@ﬁaaﬁ fccogling to clai¥n tlh?orsgsrét Qse?rlltgm?ercﬂé;tgss Tn the

synthesis of agomelatine.

6. Use of the compound of formula (IV) according to claim 5 in the synthesis of

agomelatine.
10
7. Use of the compound of formula (II) according to claim 1 in the synthesis of
agomelatine.
8. Use of the compound of formula (V) according to claim 1 in the synthesis of
15 agomelatine. '
9. Process for the synthesis of agomelatine according to claim 1 starting from a
compound of formula (IV) characterised in that compound of formula (IV) is obtained
by the synthesis process according to any one of claims 1 to 4.
20
10. Process for the synthesis of agomelatine according to claim 1 starting from a
compound of formula (V) characterised in that compound of formula (V) is obtained
by the synthesis process according to any one of claims 1 to 4.
25 11. Process for the synthesis of agomelatine according to claim 1 starting from a

compound of formula (VI) characterised in that compound of formula (VI) is obtained

by the synthesis process according to any one of claims 1 to 4.



