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Taking into account the compound’s pharmaceutical value, it is important to obtain the
compound in an effective industrial synthetic method, which can be easily converted into

20  large-scale production in the industry and obtain agomelatine in good yield and high purity.

Many synthetic methods for agomelatine have been reported, which can be roughly divided
into four types, in which all of the starting materials are the compound of formula (II). European
patent specification EP0447285 reported a method for preparation of agomelatine (I): reacting
7-methoxy-tetralone (II) with ethyl bromoacetate by Reformatsky reaction, and then

25  dehydro-aromatization with sulfur to obtain (7-methoxy-1-naphthyl)acetic acid ethyl ester (IV),

followed by hydrolysis, acyl chlorination, ammonification, dehydration and reduction to yield the
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foll owed by hydrolysis, acyl chlorination, amonification, dehydration and
reduction to yield the WD 2011/ 153939PCT/ CN2011/ 075438 conpound (VII11),
whi ch i s wonally3seetyl ated to obtain agonel atine (1), @&sTamNao/dei38w.
NaOH, Il EtOH HC1 (CF3C0)20 MO Acd pyridine However, there are sone
defects in the above nmethod, which conprise: (1) it takes eight
st eps tcompymich@slilewRick 7 fimed lyexyty htatlap lvblayn ) @mimfatanei (Deas thoeméislow:ender i ng
5t he average yield being | ess than 30% (2) when the above nethod is
convert ed into indmstrial scale |t i's dleH@@jEtto carry out thecesgction,
of e flirst step
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However, there are some defects in the above method, which comprise:
(1) it takes eight steps to synthesize 2-(7-methoxy-1-naphthyl)ethylamine, thereby rendering
5 the average yield being less than 30%;

(2) when the above method is converted into industrial scale, it is difficult to carry out the
reaction, mainly due to the poor reproducibility of the first step; the first step comprises
reacting 7-methoxy-tetralone (II) with ethyl bromoacetate by Reformatsky reaction to
produce ethyl (7-methoxy-3,4-dihydronaphthalen-1(2H)-ylidene)acetate, which requires

10 benzene as the solvent; considering the environmental factors, said step does not meet the
requirements of large-scale production; and

(3) the next step for aromatization of ethyl (7-methoxy-3,4-dihydronaphthalen-1(2H)-
ylidene)acetate is usually incomplete, and after saponification often results in a mixture,
from which it is difficult to separate pure product (IV).

15 Chinese patent specification CN1680284 reported another method for agomelatine synthesis:
reaction of 7-methoxy-tetralone (II) with cyano-acetic acid produces intermediate compound (IX),
the intermediate (IX) is dehydrogenated in the presence of hydrogenation catalyst Pd-C, with
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(3) the next step for aromatization of ethyl

(7-met hoxy- 3, 4-di hydronapht hal en-1(2H) - ylidene)acetate is usually

i nconpl etwp 2andisadver saponification often results in aPEIXN2B/075438M whi ch
it is difficult to separate pure product (1V). 15Chi nese patent
specification CN1680284 reported anot her nethod for agonel ati ne synt hesis:
react i atlybmethanpidiony thetehaidorpenting) agant, folyweb baaedictiondd geperadumaspound
intermedi ate conmpound (1 X), the internediate (IX) is dehydrogenated in the
pr esendd1ldy an@@ﬁ@@bﬂmqompo&la@ éyy},)t is pgnertegjtp pgomgdatine (I) by acetylation. The total

2011/ 153%39 11/ 0754 8 allyl nmethacrylate as the dehydrogenating
agent oradiert Flofwo generate conpound (VII1), and finally the
conmpound (VI II is converted to agonel atiaxe (1) by acetyl ation. The-dwotal
yield |s about % as shown bel ow SBu there are some defects injthe
above sore.acapei nofeh 1S aalyl metbdcrylatet h&e? route,
for exarrp I aﬁ’i ner hépt anoi ¢ at al'y§l SysStem With xicity
is used int ecnv BPEYAMIBE: f or mul4 to fornula (IX); ) “propyl

methacryl ate is used®¥@NAhFidenydr ogematl ng agent during the conersion of
10formula (IX) to (M), which results in a lot of environnmental poklution,
noreover, this step of reaction actually was found to be | ow yi dmd
difficult to reproduce; and (3) during#the hydrogenation procegs df s
conver si opfnifi@mba (VI 1ot oAV , a hyapraddct hawong-formyl a (XI1)
gener at egt;stnee—the—nat ure of| the by pr oduct—trs—stm | ar i
pr oduct andthl? step is the te step, it is diffic o purify
t he desired 15product and the yigld | oss after recrystalllzatgon is |arge.
Oove ( Xl Consi dering the nedicinal value and good market prospects of
agonel at i rBayt thetre 218 sbnmpalefeattin tle Sypne hediode t he conpound of fornula (1) in
an effective manner for industrialization. 20D sclosure of the invention
(1) some carcinogenic agents are used in the reaction route, for example,

benzylamine/heptanoic acid catalyst system with great toxicity is used in the conversion
of formula (II) to formula (IX);
(2) propyl methacrylate is used as the dehydrogenating agent during the conversion of
10 formula (IX) to (VII), which results in a lot of environmental pollution, moreover, this
step of reaction actually was found to be low yield and difficult to reproduce; and
(3) during the hydrogenation process of conversion of formula (VII) to (VIII), a by-product
having formula (XII) generated; since the nature of the by-product is similar to the
desired product and this step is the penultimate step, it is difficult to purify the desired

15 product and the yield loss after recrystallization is large.

Considering the medicinal value and good market prospects of agomelatine, it is important to

synthesize the compound of formula (I) in an effective manner for industrialization.

20  Disclosure of the invention

One objective of the present invention is to provide two novel intermediate compounds for



One objective of the present invention is to provide two novel internedi ate
conpounds for WD 2011/ 153939PCT/ CN2011/ 075438 preparati on of agonel ati ne.
When we WO 20tiesa93new conpounds to prepare agonel ati ne, PCI/AN20OHIOTPI3E t O
mani pul ate and easy for working-up (w thout conplicated operations such as
rectification and col um chronmat ography separation), well-controlled, with
hi gh purépayatendofya geintt]ataied Whent wb luee tlese inadustnipoahdp to dreptiicorgontelatme heris
objective of the present invention is to provide preparation methods for

t he twsimple efonsefingudate oso GatYs fatbovaskigadipt hwithew eqraplicafed pperatipnsssuch as

pur poses, . the fol]own echni cal solutjions are us in the present .

i nvent i"gificRRn Mm@ CEOMAS Y semra‘ilwugf@érﬁontrﬁ%dawﬁéﬂ%?eﬁ%za apyield,
prepar at i,on he. comoun f formula (A) is reductive acylation of the
corrpour?l d(%‘futai%f(l)er%r?ﬁlné(ﬁlft&)ap%rr?glé&otnhe condition of catalytic hydrogenation, in
t he prese >l jgde.: . . AW efSi

t e compotn of TRl & (B T et R tE S PR S oy Cfen' R o8
conventjhefaddidte tahp&aidad hySie andUkdhu@sha@esds. vat ed cobal t, activated nickel
(Ni), preferably Raney-Ni; the anobunt of catalyst can be 0.1-0.3 tines the
anmount of RoheéhesOplpustd, e Iiyllomehg kichnichisohnunireaiksedimehe preathyiienden.i s 1- 3
times the nolar anobunt of the conpound C, nore preferably 1-1.3 tinmes. The
or gani ¢ sdihgenmpasrediof fiormiliad Ay gawseilon i s commonl y-used organic sol vents,
such as di oxane, THF, acetonitrile or acetic anhydride, preferably THF. The
optimal 20 reaction <ﬂ,gaeure is 10-50 C, nore preferably 20-30 C. The
reaction tine depe “the’ conpl ete consunption of reactants detected,
typically Mg0g, After the reaction is conpl eted, the working-up
procedure can | ) or med according to conventional nethods in the art.
The net hod for ep‘afati on of agonel ati ne using the conpound A is provided
in the present WS 2011/153939PCT/ CN2011/ 075438

10 The method for preparation of the compound of formula (A) is reductive acylation of the
compound of formula (C) under the condition of catalytic hydrogenation, in the presence of

acetic anhydride.

CN '
on o “NHCOMe
MeO - Metal catalyst/Ac:0  preq SN b
H
: |®
o A

The catalyst used in the conversion of the compound of formula (C) to the compound of
15 formula (A) is conventional metal catalyst, such as activated cobalt, activated nickel (Ni),
preferably Raney-Ni; the amount of catalyst can be 0.1-0.3 times the amount of the compound C
by weight; the amount of acetic anhydride is 1-3 times the molar amount of the compound C,
more preferably 1-1.3 times. The organic solvent used in this reaction is commonly-used organic
solvents, such as dioxane, THE, acetonitrile or acetic anhydride, preferably THF. The optimal
20  reaction temperature is 10-50 °C, more preferably 20-30 °C. The reaction time depends on the
complete consumption of reactants detected, typically is 6-12 hours. After the reaction is
completed, the working-up procedure can be performed according to conventional methods in the

art.
The method for preparation of agomelatine using the compound A is provided in the present
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i nvention, conprising dehydration and aromati zation of the conmpound A to
obtain the desired product of forrmula I: A In the conversion of the
conmpound wWoRe1ttts3gonpound | by aromati zati on as shown IODWEN206/07538
dehydrogenati ng agent is preferably dichloro-di cyanobenzoqui none (DDQ), the
anount of said dehydrogenating agent is preferably 1-3 tinmes the nol ar
amount iofentihe, conpourddehydmoive jprdefrenatidagiod of tEe tompaundTAdo ebgamite: dolireént
used in this reaction is conmmonl y-used organic solvents, eg. one of

t ol uen@rodichbRiioEMuE, acetonitrile or glacial acetic acid, or any nixture
t hereof, preferably the m xture of toluene and gl acial acetic acid, the

m xt ure of acetonitril;a .noNQQD@MQCiaI acetic acid, f i

The amount of Pd orgari c s ye i S_gener 1%§ - 50 inug of the conpound '
e HehiihsEuf oo G pref erabl y 50- 100

A. The reaction temp
ids on the conpl ete consy of reactants

C. The reaction ti e _dep
detected, typically 1s from30 mnutes to 12 hours. After the reaction is
conpl eted, the morklné up procedure can be performediaccording to
conventional nethods in the art. 15The conpound of fornula (B) is used:
NHCOCH3  In théeomeidiodof te dongpandil tonhotompeinddnipoarnchadtatfoarasshawBpoves
dehydration of the conpound A under acidic condition: 'NHCOCH3 HO Acid A
20The dld dehysleepeinatinghagand ny ereférably adichlheo-dioygrobentoguinond NeDEHniheamdouBt iof a
conventional acid, such as hydrohal ogen acid, sulfuric acid, acetic acid,
and t heaid; q@@ydrpg@la&ng A8 ig Bre\fgﬁ‘plyulsg@ngps the molar amount of the compound A, more

preferably 1-1.3 times. The organic solvent used in this reaction is commonly-used organic
solvents, eg. one of toluene, dioxane, THF, acetonitrile or glacial acetic acid, or any mixture
thereof, preferably the mixture of toluene and glacial acetic acid, the mixture of acetonitrile and

10 glacial acetic acid, or glacial acetic acid. The amount of said organic solvent is generally 10-50
ml/g of the compound A. The reaction temperature is preferably 30-150 °C, more preferably
50-100 °C. The reaction time depends on the complete consumption of reactants detected,
typically is from 30 minutes to 12 hours. After the reaction is completed, the working-up
procedure can be performed according to conventional methods in the art.

15 The compound of formula (B) is used:

“NHCOCHB

The method for preparation of the compound of formula (B) is dehydration of the compound

A under acidic condition:

Ny //‘\,\
NHCOCH; ,I NHCOCH;
M?G\ f"{\\j}\ 3 AC|d &i“t} .::,\\ - Q.,\\
%‘ : B - |
' \.3'// - \\/ \L‘\’}{: RN, -
A B
20 The acid used in the conversion of the compound A to the compound B is a conventional

acid, such as hydrohalogen acid, sulfuric acid, acetic acid, and the like. The organic solvent used

5



WO 2011/ 153939PCT/ CN2011/ 075438 i s commonl y-used organi ¢ sol vent, such as
al cohol s, dioxane, THF, or acetonitrile, preferably alcohol solvent, eg.,

et hyl acewvateli/@sspone and the |ike. The anmount of sai drorgaNO/gsi3gent i s
generally 10-50 nmug of the conpound A. The reaction tenperature is
preferably -20-40 C, nore preferably 0-30C. The reaction tinme depends on

t he conpkemsmoobhnswedpirganc oblveast@nss aldehdst &ddxanst {pikc al lagetpsitrile 3piletuatdy
After the reaction is conpleted, the worki ng-q{p procedure can be perforned
accor didfghpbsduri.cof i Ghel Akttt ggetong anghgheghikke. The apppuninef Kejd qrapnippeleiitasi on

of agonel atjn i t conpound B js provided in the present_jinvention,
conpri ﬁﬂﬂgaﬁ%i%{éﬁdﬂﬁ%?fh ‘?‘ﬁéo‘&lBPr%CﬂﬁdT%@ &ﬁpaE%thteH@ﬁV&FSQSe &t Yaa%ﬁél C e
obtain t S| prpduct. .of . fornul g | 10 In the caopversion of the
oot B DS RE OO opR TR b deehthists cabuhPeo T SEiEr S R hict
di chl orgs:diiRy k ui Aypne ol B i g de tihg
ageﬁt it lg%@f 2%133193‘% ?L{H;B ti metshgt e tﬁ%ﬁtggre Cgﬁg%ﬁ’g e?ﬁ%&g%ﬁ%%%%ﬁ%@%n%@ebe
pr ef er glt¥riedlacdotdif®®-cof i tidOhAanétBo®ah iRt used in this reaction is
commonl y-used organic sol vents, such as dichl oronet hane, 15 di oxane, THF,
acet oni t r iThe meghatcioalprepaeition ofiagenelating tngd theeonmpoeificeBab pyovideehh ahopretdnane
or toluene. The anobunt of said organic solvent is generally 10-50 m /g of
t he conpeatidnB:onhisingergattiawnoft bmsemapurde Bi with pedebydiokgnating @gentntsr ebtain the
preferably 10-30C. The reaction tine depends on the conpl ete consunpti on of
r eact afegiegetradycéal farpsladal 1y is from 30 minutes to 6 hours. After the
reaction is conpleted, the working-up procedure can be perfornmed according
to conventional 20nmethods A myhen@st. The method forprepapaison of
agonel ati ne corrpgvileﬁes theifollowing steps: @.4reductive acylation of the

€ it on of catatyttc hydfoggnati on and in the

conmpound C under 't :
presence of acetic a i DshybeeanatitRgseting
B i

10
In the conversion of the compound B to the compound I, the dehydrogenating agent is
preferably dichloro-dicyanobenzoquinone (DDQ), the amount of said dehydrogenating agent is
preferably 1-3 times the molar amount of the compound B, more preferably 1-1.3 times. The
organic solvent used in this reaction is commonly-used organic solvents, such as dichloromethane,
15 dioxane, THF, acetonitrile, glacial acetic acid, or the like, preferably dichloromethane or toluene.
The amount of said organic solvent is generally 10-50 ml/g of the compound B. The reaction
temperature is preferably 0-50°C, more preferably 10-30°C. The reaction time depends on the
complete consumption of reactants detected, typically is from 30 minutes to 6 hours. After the
reaction is completed, the working-up procedure can be performed according to conventional
20  methods in the art.

The method for preparation of agomelatine comprises the following steps:

a. reductive acylation of the compound C under the condition of catalytic hydrogenation

and in the presence of acetic anhydride to obtain compound A

Hg i )
o \:{f
G A

GN e
NHCOMe
/[0}-{ HOJ
Mel \@ < Metal catalyst/Ac.O MEQ\T N \j
s



6 WO 2011/ 153939PCT/ CN2011/ 075438 b. dehydrati on and aromati zati on of the
conpound A with a dehydrogenating agent, to obtain the desired product of
formul a Iwo 20/15893vhe et hod for preparation of agomnel aPCmaN2m11tI8I3pr esent
i nvention, we can also use the 5 following route, conprising firstly
dehydrating conpound A under acidic condition to produce conpound B, then
reacting borrpdehydr@iow'anki aothetizatioo gd nthe icnppageh?A woh ebdehydragheatuhesageed to
product of fornmula I The internedi ate conpound of fornula C
can be made Q?tatfh@eéiéﬁtfén%%dqcbﬁf@Fmﬂ]@rlrrul a Il 10and acetonitrile in the
presence of catal yst

NHCOCH3 NHCOCH;
Dehydrogenating agent M&G~_x

MeO- S
P

A {

In the method for preparation of agomelatine in the present invention, we can also use the
5 following route, comprising firstly dehydrating compound A under acidic condition to produce
compound B, then reacting compound B with a dehydrogenating agent to obtain the desired

product of formula I

( NHCOCHq < NHCOCH, [:’\NHCQCHg
MEO\({ IJ ________ Acid  MeO- @/j L MeON \]
i , Dehydrogenating
N ooy agent L,
A B i

The intermediate compound of formula C can be made by the condensation of formula II

10 and acetonitrile in the presence of catalyst

o CN
SOH
N | P
i C

The catalyst used in the conversion of the compound of formula II to the compound of

formula (C) is butyl lithium. Both the amount of catalyst and the amount of acetonitrile are 1-3

times the molar amount of the compound II, more preferably 1-1.3 times. The organic solvent

15 used in this reaction is anhydrous organic solvent, such as dioxane, THF, and the like, which

needs dehydration treatment or can be purchased directly from commercial suppliers. The amount

of said organic solvent usually is 5-20 ml/g of the compound II. The optimal reaction temperature

is from -80 to -50°C, more preferably from -70 to -60°C. The reaction time depends on the

complete consumption of reactants detected, typically is from 1 minute to 3 hours. After the

20  reaction is completed, the working-up procedure can be performed according to conventional
methods in the art.

The compound C can also be prepared according to the methods disclosed in related
7



11 The catal yst used in the conversion of the conpound of formula Il to

the conmpound of formula (C) is butyl lithium Both the anpbunt of catal yst
and t he awounti/id893acetonitrile are 1-3 tines the nol ar acoUN2007075438
conpound I, nore preferably 1-1.3 tinmes. The organic solvent 15 used in

this reaction is anhydrous organic solvent, such as di oxane, THF, and the
l'i ke, Widreturayeedsadeyarlay Myricing &themrstryot 9and(6e, §93r chased directly from
comerci al_suppliers. The anmount of said organic sol vent usuall

m /g of tHeedergsaismad sfartinhmaigpaks paed meta@Preéﬁltﬂ@vﬁ@@pa@t@r@m@erﬁwﬁmw@@bﬂe@
-50C, rm ferab from-70 to -60C. The reaction tinme depends on the
conpl et'® eé%%éeﬁ T¥tCr eact ants detected, typically is from1 mnute to 3
hour s. Aftﬁ atane tal2(%:sr ﬁlct |rgsrén{m enqrgl),ll et.ed, the working-up procedure can be
per f or med acéordl rﬁg nven al ffhods in the art. The conpound C can

al sq be pr C I kgl 3
5013/ 1539?5%%?:%‘?%&%1@{ ifigg?f |§“tB g‘?lgﬁﬂér}g%a?ﬁgc%%?%%hﬁ i nalf&of% n/géﬁ E%SS new

Cheni stebiipodiRitio pk&ald agdiidatine, itTPQiniRAGS AHaGipanee StBEdsk T6r WoHEHd- aﬁ Swilis®fl i n
t he present invention are connerC|aIIy avai |l abl e, unl ess specified

ot her wicempliddied adpani@gesuch therqerifiseivh |anderdoiwim atleomatdgeaphfv eapdration,
provi des two novel internedi ate conpounds; when we use these new conpounds
to prepeleccagotted.amiithe hight phtysiangdl evitablaveipr podustrénl anl@de@iwl fMpalvwiri]ci, nde up,
wi t hout conplicated operations such as rectification and col

chr omatPEREY r@’é Ppeg aft the fwo %@Wﬂnfé}amqiw hgmsglyesis mtaﬂe pog hiah, ywalﬁdm%}ﬁ PEiasI e

f t I t whi t t

| oty i st eoRaRaRriES HutGP S & o %ﬁp Oﬂrr&r/mnﬁgqrwb Shq SR e:
| d 7- t

onder gore SR B ?%%%[t?%ﬁﬁ‘f?%ﬁ%%wﬁo A B lops L1 0 TRLEILA g

one no rlﬁteﬁﬁcﬁi?até’fcoﬁ%ﬁﬂst tdedie pol& RILRILinEO B‘E’iﬁuféQ&lénO preéé sé@ ‘Arep %P:‘JHW
agonel atine. Said reaction processes are greatly sinplified,

react i gimplifeddd wo@i the rédrpoe wadd asidg tikgrdliefi fang Whd MifficulGuini ﬂdrﬁﬁhh@ﬂ on)rewous
previ ous net hod bei ng overcone, as conpare with the previous technique for
pr epar awdtomd bfinggemedrat.i aseompditypitlc dlel previdheteyhred ek of prdperapioe ©€ agomeluemt i on
is over 70% Exanples The foll ow ng exanples are utilized for further

i | 118st rlapiceHy.dhe yinld qirteeserssent iventioron ovBut0%hey are not intended to linit

t he scope of the invention in any manner. 20Exanple 1:

Examples

The following examples are utilized for further illustration of the present invention, but they
are not intended to limit the scope of the invention in any manner.
20 Example 1:
1) Synthesis of 2-(1-hydroxyl-7-methoxy-1,2,3,4-tetrahydro-naphthalen-1-yl)-acetonitrile
(the compound C)
To a reaction vessel was added acetonitrile (19.0 ml) and anhydrous THF (50 ml), cooled to
-70°C with dry ice/ethanol, then the solution of n-Butyl Lithium in n-hexane (2.5 M, 142.0 ml)
25  was added dropwise slowly. After stirring for half an hour under this temperature, the solution of
the compound II (44.6 g) in anhydrous THF (300 ml) was added dropwise slowly, and stirred for
1 h at the same temperature. The reaction is quenched by adding saturated aqueous ammonium
chloride (700 ml), extracted with ethyl acetate (350 ml x 3). The organic layers were combined,
washed with saturated aqueous NaCl (350 ml), dried over anhydrous sodium sulfate, and
30  concentrated to obtain the off-white title product (54.3 g). Yield: 98.3%.
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1) Synthesis of 2- (1-hydroxyl-7-nethoxy-1, 2,3

, 4-t et rahydr o- napht hal en- 1-y1) -acetonitrile (the conpound C) To a
reacti on woee/153%8 added acetonitrile (19.0 m) and anirgar@s1iAR3850 m ),
cooled to -70C with dry ice/ethanol, then the solution of n-Butyl Lithium
in n-hexane (2.5 M 142.0 m) 25 was added dropwi se slowy. After stirring
for half an hour under this tenperature, the solution of the conpound 11
(44.6 9) |n anhydrous THF (300 m) was added dropw se slowy, and stirred
for 1 h at ’Eaﬁ@ 18 dire terrperature The reaction i s quenched by addi ng

sat ur at ed chl oride (700 xtracted wth ate
(350 m x 23) Y hR or Ghni V1P oS LRl & MBI ALS s O e ad BaTS
aqueous NaCl c%?‘mldgk ecgnrn' ed ov)er anhydrous sodi um sul fate, and
30concentrat &0t Phé oAff white title product (54.3 g). Yi eId

th O/(El hyﬁgo%%ﬂfj ;15%9 %Wf%}%%%@){\%é?l? 2ﬁF§¢g@ﬁg§ﬁ§ Rard %%H%% (Ey' ¢t am

de (theameppaund &) éérh&rpm@umﬂ Gedchibn Inidlurd@ss GyasoRbyAeH With ThE HydRGenl ) ,
and acetic an#ydr%é}‘d“é (33.1 9) ande Raney- N|l (50 g)S I\X/eff)(eg t hen added. yTﬁ%e

react i gmessucetrdiataindse hy dvipgenahgdratt B0EQeuhit dicogactiqgr Bsutpéetedi Theahixiurg
1.1 Mpa at tenperature 30C, until the reaction is conpleted. The m xture
was cootadeaotedr wornone fyvepreaaturee filferdd: ardedonmautrgeh dememeayreed Hio The rresiducT Mas
The resjdue was diluted with ethyl acetate (500ml), washed wi th saturated

aqueouﬁh N@?ﬁ@@lﬁl ¢thplpcaiage (SRAmds Wailsd wgl %ﬁﬂ}ra@ﬁdlqg%&uﬁ ﬁ\i?t%%ﬂé@@% w@@fﬂléﬁso
Fi [ Per da afh bl e EF B0 B8 mff T st B Riftee il BYOR0R Gt dr%tll?
Ylmel d: sgdr’ld% guyléé ferg%zng c%tlcle%tgaché&'to?ca)%zl%e ﬁ?«vh}tg p?%ié;%@ﬁ. (%&%%Ylé}l ,

,5\3/8 (io 6%@:&}33@ 0577-8: 98 45,7 412 71.08)s, S, 2. 0FSh 1V, o 2D 0286 1 (M+Na)

onY , 2.867-2.77{(m, 2H) , 3.28-3.50(m 2H}, 3.80 (s, 3H), 6.32 (s, NH),
6.74-7.27 (m, 3H).
ESI-MS (m/z): 286.1 (M+Na).
Mp: 106-109 °C.
15
Example 3:
3) Synthesis of N-[2-(7-methoxy-1-naphthyl)ethyl]acetamide (the compound I)
The compound A (56.0 g) was dissolved in toluene (500 ml) and acetic acid (50 ml), DDQ
(53.2g) was added, and the mixture was heated at 40°C for about 5 h. After the reaction was
20  completed, the mixture was filtered, and the filtrate was washed with saturated aqueous NaHCO3
(250 ml x 2), water (250 ml) and saturated aqueous NaCl (250 ml). The resulting organic phase
was dried over anhydrous sodium sulfate, filtered and the solvent was evaporated off. The residue
was recrystallized from ethanol-water (1:1), dried in an oven to obtain the title product as white

powder (43.8 g). Yield: 85%.
25 'HNMR(CDCI3) & : 1.922 (s, 3H), 3.21-3.24(t, 2H), 3.56-3.61(q, 2H) , 3.96(s, 3H), 5.97 (s, 1H),

7.14-7.16 (q, 1H) , 7.22-7.26 (m, 2H) , 7.46-7.47 (m, 1H) , 7.64-7.67 (m, 1H) , 7.72-7.74 (d, 1H).
ESI -MS(m/z): 244.14 (M+H).



Exanple 3: 3) Synthesis of N42-(7-nmethoxy-1-naphthyl)ethyllacetam de (the
conpound 1) The conmpound A (56.0 g) was dissolved in toluene (500 m)
and acetiwoaoidsgs9 m ), DDQ (53.2g) was added, and thePgirxaNoa/omess heat ed
at 40C for about 5 h. After the reaction was 20 conpleted, the m xture was
filtered, and the filtrate was washed w th saturated aqueous NaHCO3 (250 mi
x 2), water (250 ml) and saturated aqueous NaCl (250 ml). The resulting
organic phase was dried over anhydrous sodiumsulfate, filtered and the

sol vent rated off The resi due was recrystal lized from

Bk
t hanol d he tit d whi t
ctranol vatec (1), Arga 1D Sy eveh Lo o 0 (g LU G pradie g5 s
2H, 3.58-3 61 , 3.96(s, 3H), 5.97 (s, 1H), 7.14-7.16 (q, 1H)
7.22.7. C{)rnpo‘(i"%ﬂ&746747(m1|—|),764767(m1H),772774(d

1H) 5 ESI -4 a% ion %? %ellsé?as( M -aceWRudiQ J(§/5 ]Iﬁﬁgaﬁg ng@%oi‘ﬂﬂ: QZ§%§I§ JLyrarb e

4. 1) Synthesis o

2- (1- hydooxyith drymeé/emsiollamd BedttHeebhuaidy GF -maphtidah®nn h=HekincAQet PN71 0irhie
(the conpound C) 5To a reaction vessel was added acetonitrile (9.5 m) and

anhydr cus alitifd {idpwide)slovelgohfrer dtioring O halftaln hdoy undee Algt kaumra tu@n thetsoRintioh loé
solution of n-Butyl Lithiumin n-hexane (2.5 M 71.0 mM) was added dropw se
sl owl y.thep¢arapoustlilk (322 X i@ranhadlmuaiﬂHﬁdduﬁo onpens adsed drepples slowiye and higrred for
solution of the conpound 11 (22.3 g). in anh(){drous THF (150 m) was added

dr opwi dleh 8t Bij spmedEaPFRivFg- @efrsactlfnﬁs qrendhe ?&ﬁédﬂléﬁﬁwkﬁﬁ%ﬁ@leovhémﬁw&mon

et Pacro e (o i PRl Eh ng@g?ﬁ% KT ﬁﬁ@%ﬁ@%ié@?iw pritiked.
conbi ncl JASIAT ML aEAL S AALARUR NACRA( 300 kol &) u%(esmfg@hmaous

sodi um su concentrate t t

(27.2 %n@entrX£ea|u¢obt%§1 tﬂe/%fflim{m R éod&c‘%%% §gﬁé *1€§168983I1%N [ 2- _
(1-hydroxyl-7-nethoxy-1, 2, 3, 4-tetrahydro-naphthal en-1-yl)ethyl] - acetam de

(the conpound A) The corrpound C (27.2 g) was dissolved in THF (250 m),
and acetic anhydride (15.6 g) and Raney-Ni (4 g) were then added. The
reaction mxhjses was hydrogenated with the hydrogen pressure naintaining
1.1 Mpa at tenperature 30C, until the reaction is conpleted. The m xture 20

I t t
Thasresi adb sukfaR TR el S L R O SIS
aqueous NaHC(R {10 (L LomP@ifra( 100 nl) and saturated aqueous NaCl (100
m). The resulting organic phase was dried over anhydrous sodium sul fate,

filtered am eneent (AQeD §)0vaklidblvet he TOME 2961kl ahd b icRibgudte (28.¢ 290
veld R8aie/;—Ni (4 g) were then added. The reaction mixture was hydrogenated with the hydrogen
pressure maintaining 1.1 Mpa at temperature 30°C, until the reaction is completed. The mixture
20  was cooled to room temperature, filtered and concentrated to remove THF. The residue was
diluted with ethyl acetate (250 ml), washed with saturated aqueous NaHCOj3 (100 ml), water (100
ml) and saturated aqueous NaCl (100 ml). The resulting organic phase was dried over anhydrous
sodium sulfate, filtered and concentrated to obtain the off-white title product (28.0 g). Yield:
85%.

HNMR(CDCI) 8¢ 1.77-1.98 (m, 4H), 1.92(s, 3H), 2.01-2. 11{m, 2H), 2.28(s,
OH) , 2.67-2.77(m, 2H) , 9.28-3.50(m 2}, 3.80 (s, 3, 6.32 (s, N,
55 6. 74-7.27 (m, 3H) .

ESI-MS (m/z): 286.1 (M+Na).

Mp: 106-109 °C.
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HNLE (CDC:is)1. 77-1. 98 (m 4H) , 1. 92 (s, 310, 2. 01-2. 11 (m 2H) , 2.
28(s, OH) , 2. 67-2. 77 (to, 21) , 3. 28-3. 50 (m 2I1), 180 (s, Il), 6.
32NH), 2580 20#/1839327 (m 311) . ESI-M5 (mz): 286.1 ( M-RaX/CNept1/0r868109C.
WD 2011/ 153939PCT/ CN2011/ 075438 Exanple 6: 3) Synthesis of

N-[ 2- (7- met hoxy- 3, 4- di hydr o- napht hal en-1 -yl ) et hyl ] acetam de (the conpound
B) 5The conpound A (28.0 g) was dissolved in ethyl acetate (300nm) to form
a suspension, to which concentrated HCL (12 M 13.3 m) was then added
dropwi se aExaRple fhe suspension gradually turned clear. The reaction

sol ution s furither stirre or h d,.poured into water 50 nml). After
the | ayer se}%&?tg?sésd, Oghe&b[gg(&ﬁpﬁtaffﬁ/agg' roRap alﬁ?'tlﬁl%egiyﬁlﬁﬁ?t%“%quééﬁs
NaHCC3 (1508mm0ur>1(d§%] and saturated aqueous NaCl (150 ml), dried over

anhydr ous Sod’tMm Sl fate, 10filtered and concentrated to obtain the title

proquct aspi éz()jr}{lp)%ﬁl,lé ﬁ?bg.loj(gflvgé d%%Zol%/& ir{ E%&%@?ooﬁﬁ) togf%%m(%us%%is).ongé\?

21-2. 27 (m 9 (m 41 5(m "~ 210, 3.80 ,

5. 59 (syiih cofcenfie® HOB (1M 1138 ml)bwab8heh a@fed(dlopRtde at BBl Thé\SulPohsion 68.
3 (MINa) . Exanple 7: 4) Synthesis of

N42- ( 7-gnetuhbx yurhedh afeht. IHe) reidiiohl beioamy skefuithhe sttoedpfiurtihland pboreBhmate aapound
B (25.5 g) was dissolved in dichloronethane (250 m), DDQ (26.1 g) was
added pb?t ndhwiBer thenbiyeesepiuntedr ehanargasici phrase vonsewnshgdt widh sRfrated agueaube
reacti on was conpl ete the mxture was filtered, and the filtrate was

washed MaH@psﬂégmat@@d@daéW%eW NaGl 15§ md), slyied gueregnhydngps ppdjurg yifate,
] ar iSRGtk 00 SPalf e lC Brori CuRyars- WELF 208 Hor ated of f. The
Cor e AR RRLEQT Yo okl REd il o1y 4 1200l B, 0% G ldor b, T an oven to
3. 40-3. 45(m, 21D, 3.80 (s, 3, 5.59 (s, NH), 5.90-5.93 (m, 1H), 6.68-7.05
(m, 3H).

BST ~MS{w/ 2 : 268. 3(M+Na).

Example 7:
4) Synthesis of N-[2-(7-methoxy-1-naphthyl)ethyl]acetamide (the compound I)
15 The compound B (25.5 g) was dissolved in dichloromethane (250 ml), DDQ (26.1 g) was
added portionwise, and the mixture was stirred overnight at RT. After the reaction was completed,
the mixture was filtered, and the filtrate was washed with saturated aqueous NaHCO3 (150 ml x
2), water (150 ml) and saturated aqueous NaCl (150 ml). The organic phase obtained was dried
over anhydrous sodium sulfate, filtered and the solvent was evaporated off. The residue was
20  recrystallized from ethanol-water (1:1), dried in an oven to obtain white powder (46.4 g). Yield:

91.8%.
'HNMR(CDCl5) & : 1.922 (s, 3H), 3.21-3.24(t, 2H), 3.56-3.61(q, 2H) , 3.96(s, 3H), 5.97 (s, 1H),

7.14-7.16 (q, 1H) , 7.22-7.26 (m, 2H) , 7.46-7.47 (m, 1H) , 7.64-7.67 (m, 1H) , 7.72-7.74 (d, 1H).
ESI -MS(m/z): 244.14 (M+H).
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91.8% 1HNMR(CDC13) 8 : 1.922 (s, 3H), 3.21-3.24(t, 2H), 3.56-3.61(q, 2H
3.96(s, 3H), 5.97 (s, 1H), 7.14-7.16 (q, 1H , 7.22-7.26 (m 2H) ,

7.46-7. AWORP11113939 7.64-7.67 (m 1H) , 7.72-7.74 (d, 1IFCT/(BS011/0VEGRT z) !
244. 14 (MrH). WO 2011/ 153939PCT/ CN2011/ 075438 CLAIMS: 1. The conpound A of
the follow ng fornmula A 5 2. The conpound B of follow ng fornula: 3.
A nmet hddLABYISt he preparation of the conpound A of claim1, conprising
reductive acylation of the compound C under the condition of catalytic

hydr ogendb¢ eemeeidisot the fgllavgagEamwia acetic 10 anhydri de A 4. The nethod
according to claim3, characterized in that said nmetal catalyst is

Raney-Ni, the a Mie&ﬂg\hi ch is 0.1-0.3 tinmes the anmount of the conpound C

by wei gggé

5 2. The compound B of following formula:

("’“‘NHCQCHB

Mﬁ(}'\/ /"'\)\\, N
o N

T
ij T /
Ny \\?1

B

3. A method for the preparation of the compound A of claim 1, comprising reductive acylation of
the compound C under the condition of catalytic hydrogenation and in the presence of acetic

10 anhydride

CN
MeO._ /QOH Metal catalyst/Ac:0 s, HO

SOl ais'e

c A

S NHCOMe

4. The method according to claim 3, characterized in that said metal catalyst is Raney-Ni, the
amount of which is 0.1-0.3 times the amount of the compound C by weight.

15
5. The method according to claim 3, characterized in that the amount of said acetic anhydride is

1-1.3 times the molar amount of the compound C.

6. The method for preparation of agomelatine using the compound A, comprising dehydration

20  and aromatization of the compound A to obtain the desired product of formula I:

12



15 5. The nethod according to claim3, characterized in that the anmount of
said acetic anhydride is 1-1.3 tines the nolar anmount of the conpound C.

6. The newbadiifi5893preparati on of agonel ati ne usi ng t he eowEORNO/045438

conpri sing dehydration 20 and aromati zati on of the conmpound A to obtain the
desired product of formula I: WD 2011/153939PCT/ CN2011/ 075438 A 7.
The nmethod for preparatio f agonel atine using the corpound A according to
clai m 6, characteri zeduhr th’?ﬁ‘fi’c‘?ﬁ:\‘é3 dehydrogenating a entMUSEd™ n said
aronati zation i sM&e, dPeyeivgbraiing goem oYt ~ 8™ met hod for
preparation of agoneé\q; nyusi ng the conpound Aﬁ’(‘:i(g diing to claim§6,
characterized in that™~fh&“anount of dehydrogenati¥g agent is 1-3 tines the
nmol ar anount of the compound A. 10 9. The nethod fdr preparation of

agonel ati ne using the conpound A according to claim®6, characterized in
that the solvent used in the reaction is the m xture of toluene and gl aci al
acetic acid, the mxture of acetonitrile and glacial acetic acid, or

gl aci al7. ARt nethadiflr pldphfhtioR dTeidwatidiie de BlecOsH dn@nA(HccélﬂﬁlgchB@HﬂCB,B
of claim2, conprising dehydration of the conmpound A under acidic

condi t ichiwacterized nl. tifat methéodiehpdroperapag atagem ofisedgoine! adid nearoiwhtigitibhe is
conpound B, conprising reaction of the 20 conpound B with a dehydrogenating
agefdt tdechddypalieyanplendeqiineg. product of fornmula |: WO

2011/ 153939PCT/ CN2011/ 075438

8. The method for preparation of agomelatine using the compound A according to claim 6,
characterized in that the amount of dehydrogenating agent is 1-3 times the molar amount of the
compound A.

10

9. The method for preparation of agomelatine using the compound A according to claim 6,

characterized in that the solvent used in the reaction is the mixture of toluene and glacial acetic

acid, the mixture of acetonitrile and glacial acetic acid, or glacial acetic acid.

15 10. A method for the preparation of the compound B of claim 2, comprising dehydration of the

compound A under acidic condition:

o f “NHCOCH; ~" T NHCOCH;g
Metj\ﬁf\\‘\[; \_] “ég,',gmm,., MGU\I}/&X\‘T/ \‘{\,E
L;‘\'::;fji - L,\‘:gf/"‘i\\\rffl

A B

11. A method for preparation of agomelatine using the compound B, comprising reaction of the

20  compound B with a dehydrogenating agent to obtain the desired product of formula I:

NHCOCH; NHCOCH;
MeQ SN _ MeO SN
| A Dehydrogenating agent l e

3 I

13



12. The method for preparation of agonel atine using the conpound B
according to claim1ll, characterized in that said dehydrogenating agent is
di chl or o-wDeyENGEBSAZ OqUI NoNne. 13. The met hod for prep&catdNamiaK5438
agonel ati ne using the conpound B according to claim11l, 5characterized in
that the anpunt of said dehydrogenating agent is 1-3 tinmes the nolar anount
of t he ICoibe umdhdsi for];ﬁepaﬂrt@meﬁ h@nmeﬂaimemséer@ﬂatdommpomhd dyoomirding e clsinngl, t he
conmpound B according to claim 11, characterized in that the organic sol vent
used i hpigeterizsinite spid dehrdipeangtag peame soHchlplondingnob@izog@non. net hod f or
preparation of agonelatine, conprising the follow ng steps: a. reductive
acyl ati on of the conpound C under the condition of catal yti c hydrogenati on
Sgﬂyhpawgﬁg angﬁ'\ 3 ?o Ofre;?‘a(f%e'\t}oglﬁo O?g,b derelat%:nge &s(i)n Og;[eaéorﬁl[foﬁqug %J a%co ddln te%on é:%alm 11,
age@t, ch%a@@fl%cf‘m tﬂ?ﬁ tﬂ@ﬁfn'bﬁﬁjt cRrSQQI ﬁlf gér?artlﬂg g ﬂt 1%@%ount of
hydr ogenat i ng agent e het hod °f or preparation of
agonel akd &en d@ﬁﬁ@rgjl ng to cI a| m 15 char acterized in firstly 20 dehydrating
the conpound A under acidic condition to produce the conpound B, then
reacting conpound B with a dehydrogenati ng agent to obtain the desi red

product of fornula I
14. The method for preparation of agomelatine using the compound B according to claim 11,

characterized in that the organic solvent used in the reaction is dichloromethane or toluene.

10
15. A method for preparation of agomelatine, comprising the following steps:
a. reductive acylation of the compound C under the condition of catalytic hydrogenation and
in the presence of acetic anhydride to obtain compound A
g gg Metal catalystiAcO |, “NHCOMe
MeO. N etal catalyst/Ac,C
| Ha m )
\55\«"
C .

15 b. dehydration and aromatization of the compound A with a dehydrogenating agent, to

obtain the desired product of formula I

NHOOGCH; NHCOGH;

HO
Melh Dehydrogenating agent MeO~_
| & \.j \b\/

A !

16. The method for preparation of agomelatine according to claim 15, characterized in firstly
20  dehydrating the compound A under acidic condition to produce the compound B, then reacting

compound B with a dehydrogenating agent to obtain the desired product of formula I

TNHCOCH, e NHCOCH, TNHCOCH;
Acid  MeO~ o MEON Ny
U Dehydrogenatlng 3

N
agent N
A B 1

14



