AGOVELATI NE | NTERVEDI ATES AND PREPARATI ON METHOD THEREOF Fiel d of the
invention The invention relates to internedi ate conpounds for
preparation of agonelatine, as well as the preparation nethods

t hereof 5 Background of the invention Agonel ati nc has a chemn cal

st ruct ur e RSOMEOMATINEANTERMEDIATES ANThERFPARABIONMETHOD THEREOF
N42- (7- met hoxy- 1 - napht hyl i et hyl ] acet am de and trade nane Val doxan. It
has dual pharmacol ogical effects, which is not only the agonist of

mel at onergi c system receptors, but also the antagonist of 5HT2c

r ecept ofield3ithe grvgplpRi es confer activity in the central nervous

system 10_especially.in the treatnent of L Or ' onalyell
2 Fect] ve dneonauRe: TS bR aar rasel i pept ALY o BRARGaR el as
system di sease i nsommi fati gue caused by jet |lag, appetite

di sorde %pgﬁﬁm§8%§F$$ﬂ$§ f%ﬂfhe first nelatonin type antidepressive
agent, which can effectively treat depressive disorders, inprove the

sl eep paraneters and nmaintain sexual function. It was approved by EU

on Reb B4tilrowftP8E thelihferitiva t rade name Val doxan(r)/Thynanat 15
Taking i nto account the conpound's pharnaceutical value, it i

it s )
i mport ant  Agoroéibtina hihe denpealritructirass shewe inomyla D prith they ehomigy! name
nmet hod, which can be easily converted int Iarge-scalewﬁroductﬁfn}EQ dual
t he i ndNd2({-regibioxobt-appht lacriggids, gebd SAIEI daiify NEGR Bhr ity .

e e 56 S FETS LIE  P RE taz
materi aj s a&%o%ﬁsgggcu%ggﬁ;? ];%{cgwr?g?é%g)c?n@ LARESinAAL @Bitral nervous system,

speci fi Tt or preparation of

agofrel aéép@&aﬁ%)ih feagthtifn? -JTEAREY déRbdsRInd Neadonb]) affettiveeidisptders, dyssomnia,
br onmpacetate by Reformatsky reaction, and then dehydro-aromatization
Wi th subfiioviuBbt@idasds? digkhox gydternagiktdigsp dosmima zoiddfagichy Icaesedeby jet lag,
(1V), followed by hydrolysis, acyl chlorination, ampnification, .
dehydr afppetiteadidordeciuatd obesity. Jii sl Getfirst mslptgranriapq wptidepresyie Agenls which can

finally acetylated to obtajn agonelatine (I), as shown .bel.ow .
yeffectivzly treat depressive disorde%s, improve the glegp parameters and maintain sexual function.

It was approved by EU on Feb 24" 2009, with the trade name Valdoxan®/Thymanax®.
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Taking into account the compound’s pharmaceutical value, it is important to obtain the

15

compound in an effective industrial synthetic method, which can be easily converted into
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

20  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

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

followed by hydrolysis, acyl chlorination, ammonification, dehydration and reduction to yield the

1



However, there are sone defects in the above nethod, which conprise:
(1) it takes eight steps to synthesize

247- met hoxy- | - napht hyl f et hyl am ne, thereby rendering 5t he average
yield being Il ess than 30% (2) when the above nethod is converted

i nto i ngsdouh@lVEDalaichiit fihsllydidetylated to dboaio agomelotite (hes seaet bdoy:

mai nly due to the poor reproducibility of the first step; the first
step conprises reagfing 7-nmethoxy-tetral ongyddk W th ethyl CH2CO2EL

br onpacet by Reflonnat sky reactjon to_pr duce et hyl
(7- et hoi@e ?%P? (g Meo

requires 10be§{ﬁ‘ﬁ§ solﬁtlflr?t»ﬁcg t he enV| r

factors, said step does not neet the requirenents of |arge- s%@fl e

producti on; and {I3) the next step for argknatl zation of ethyl

(7- met hoxy- 3, 4- di hydr onapht hal en- ;;%{2 yI i dene)acetate is usughcn;NH,

i nconpl et e, and after saponlflcatl ten results |Q§§ turie, from

which it ig EEEQ “g(tg 3 ByIr e pycgiuct x\(;»talvg(} i Chy atent

speci fi ca epo ot her—met*hod Tor agons

synt hesi s: reaction of 7-netho etral onc (11) E\?\ﬁ h cyano- etlc

acid produces internedi ate corrpé’und (1X), the intemediate (1X) is

dehydrogenated in the presence of hydrogenation catalyst Pd- CcMﬂ(’,‘H}

allyl nmethacryl ate as the dehydf-ogenati ng agent, fol Lﬂ&%d by

reducti on (me@aMeO J (Vi Imneyamdl*éﬁ&«lﬁ?a@ﬁ

(M11) is converted to § i ne" T By acetylaﬂon T

yield is about 72% as st el ow. Via 5But there are so defects

in the above nethod: (1) safe carci nogiﬁ:lgc agents are used i Wit he
el

l o C

reaction route, for exanple, benzylam hept anoi ¢ aci d cat al yst
systemwi th great toxicity is us My thergonversion of fornmula (11)

to formula (LX), .. (2) opy haéf?ylatels used as the
dehydrogenat_ﬁ%l_%aga{% d%g{:’n

nversion of 10formula (1 X) to
(M1), which results in a |l vi ronnental pol | ution, noreover,

this step of reaction actually i/vas found to be low yield and
difficult to reproduce; and (3) duri ng the hydrogenati on process of

i ff | VIT) t d f |
(X11)" genoravent et ehat Aaleedh B bale BYRRDORHED OBBENE, | 277 e
desired d h i enderin
it cul b 0 Pk yebuhidh Sl aF AR LA PR e, threpy renderine
recryst allizap} er’::régse )Lléi'a%%mg'\@& 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-dihydr0naphthalen-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

2



owe ( XI I ) Consi dering the nedicinal value and good market
prospects of agonelatine, it is nportant to synthesize the conpound

of founula (1) in an effective manner for industrialization.

Di scl osure of the invention 200ne objective of the present invention

i s to pabyintehdondaraasetheidehpdmpdtiating agentp Gllodedfor redpetéqratoagingrate fompound
agonel ati ne. \Wen we use these new conpounds to prepare agonelatin

it is (VA enddinmlyi thecempownsd(\dH s euweried ta rgmekating; (Dryfgcetylation. The total
conplicated operations such as rectification and colum

chr omat WgkldpAYous gz &% SO DSIRYT - control I ed, with high purity and
yield, and suitable for industrial productkon. 5Anot her objective q

the present i nve

i nt er medieate ndscabmye a
the foll ow cat—soluttTons & ‘
The conpoun or Renay! :
P I Heptangmj ' ]
X
: NH, N Ot
Raney-Ni NH3-EXOH MeO AC20, AcONa MeO O O
— 9@
vi I -
5 But there are some defects in the above method:

(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, sincé 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.

N
. OO OO .
(X

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.

Disclosure of the invention

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



10The nethod for preparation of the compound of formula (A) is

reductive acylation of the conpound of foift ula (C) under the

condition of catalytic hydrogenation, in the presence of acetic

anhydri de. NHCOVE A The catal yst used in the conversion of the
conpoungegiatfoai afthgonfeltited When wongso uhebeafewl Bothpaunds 40 (pAgpars agomelatine, it is
conventional netal catalyst, such as activated cobalt, activated

ni ckel siNple, tpriedrpalbliey aRhrragy Nor werkingmeu{vigputc spmplicated gpegpgons such as

0.1-0.3 times the anount of the conpound C by wei . th : :
acet i ¢ rapHatipeand golymy A S R %ﬁﬂ%ﬁﬁ%y%“ yield,
nmore preferably 1-1 3 tines. The organic solvent used in this

react i gidjsgtt %ﬁﬁﬁ%@pﬂ¥%8“5P§E%%c sol vents, such as di oxane, THF,

acetonitrile i i . 3 ;
reaction t Iﬁ%fe?érracs\ﬁgéedvi%sﬁg@é g%és%?ﬂz nngzrrégtfxﬁ g}?ﬂgﬁ’}ggﬂée zp-g?lgaé&gid i_?_%{ehoag for the two

react i qgtehhgam@%gﬁl@g_ﬁn&rhbw@amtugémemnsurrpti on of reactants
detected, typically is 6-12 hours. After the reaction is conpleted,

t he wor ki nEbrigiesphagRees; ehecfatiowmgnedhamhedutins aratised in thequesgahnitl grian.
nmethods in the art. The nethod for preparation of agonael atine using
t he conpouFit dnimupd ol fatenild @)db Bsedi esent i nvention, conpri sing
dehydration and aromati zati on of the conpound A to obtain the desired
product of fornula I; H@?Mn t he conversion of the conpound A to the
conpound INE% ar tli zat'i &s shown above,

A

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

MeO OH Metal catalysttAcO0  pmeo
Ha

HO NHCOMe

Cc 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, THF, 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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5 the dehydrogenating agent is preferably

di chl or o- di cyanobenzoqui none (DDQ, the anmpbunt of said

dehydrogenating agent is preferably 1-3 tines the nolar anount of the
conmpound A, nore preferably 1-1.3 tines. The organic solvent used in .
this reackition, canpasingdblyydusten ardganietisasionerfttbe cempovrbActo eiiindhe desired
di oxane, THF, acetonitrile or glacial acetic acid, or any m xture

t her eofproguatpéfaammila It he mi xture of tol uene and gl aci al acetic acid,

the m xture of acetonitrile and 10 gl acial acetic acid, or glacial
acetic acid. The anpunt Mabaugani ¢ sol vent is gengr aNHZODB50

m/g of the co% und HOThe react.ion t.errperqwbe i s_prieferably 30-150

C, nore prefer ?ﬂ/ : C. dfoggrgtingd R9¢7 e @@ t he

conpl ete consunptiC actants detected, typicaltwis from 30

mnutes to 12 hours. "Aftér the reaction is conpleted, the working-up
procedure can be perfaxnmed according to conventi onal Iet hods in the

art. 15The conpound of foinula (B) is used: The nethod for

prepar at i Om 9k doReersionmod dinecafipdund i katheBpnipourk hPH reamasizaden ghghown above,
conmpound A under acidic condition: A 20The acid used m@g at of
conver sthonlebfdrppenatiogpeenidis prefsrabhe dichlgsondia 2P 1eaZouuyRg dpe amou

acid, such as hydrohal ogen acid, sulfuric acid,, acet] i h

li ke. Tied dehydrigenayna, adpt ﬁs@ﬂgﬁab?ff é‘%@f??ﬁ%ﬁﬁey’-‘?}%‘éamgﬁ gaoﬁﬁiégg% ggﬁ%d %, more
such as al.cqhol.s, ,di.oxa THE. . O toph trid-e, e 1s9Rked i
sol ventl?reﬁ‘?éa.ct’,ly elthél &t ee?rggiélgt %Orllge%gr}%&lt{ ﬁllclia t*lilg krggét&})%e{sg‘godurﬁtaﬁ gf saiOgF e

organi c_sol vent, i Wi LneOTHE! Sccddnitrile® of @raRalindetls adiieor any mixture
reacti oSnO%Yeen\r{rSﬁ%%af)ﬁ? g??@hgéééf ér agl y -20-40C, nor e%pr eferably 0-30 C

The r eagfe}e‘aﬂ dr@RbAeRRNEX QD of RuaRmIdellsrigianstiopdid ohe ofixtueaof arstanitrile and
detected, Stypically is 1-3 hours. After the reaction is conpleted
t hejovor Kiasigh aRtipracide ot pciahncdtie guet. flhemetbuat obsaid ntgants WOYRRE gaReily 10-50

met hods in the art. The nethod for preparatio anelati ne
ISt g & hibgominpo smeiBuie Aoy B aduom eSS e ERRPBHE 0. TorBite dgrably

': ﬁZCt ! 020-(:1){)0 t"ge ’ﬁ%@e%gggn %n\ll\é tdgpeand(:éi eory %{eoggrgglte{engonasgr%rﬁ%ibn to? r%g&gﬁtg 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:

NHCOCH3

T

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

A under acidic condition:

NHCOCH3 NHCOCH3
Me0 HO Acid MeO O ‘
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



desired product of formula I: 10 In the conversion of the
conpound B to the conpound |, the dehydrogenating agent is preferably

di chl or o- di cyanobenzoqui none (DDQ, the ampunt of said

dehydrogenating agent is preferably 1-3 tinmes the nolar anmount of the
conpoung BmniBAlEuidedgaaibl 3slvbnt, . s3cl iasicohdlhedior gani HE airvesatoniigled praterably
this reaction is commonly-used organic solvents, such as

di chl orgestihasleent] bg.dethyhnestaiFHieicme andrihe Fike.eTheyrmenn ofawid prganigjsglvent is
or the like, preferably dichl oronethane or, toluene. The egm) nt ’

sai d orggasially 46t50enV/g 08 thyesparnoung A1 Jhs eactipy tERPEHETS RESTH YB'?B‘%‘P.;C’ more

reacti t ' .
ggﬁﬁt t ﬁﬁefeﬁ%ﬁfé%bzéﬁsh% B B feami ool R tr Bl SRt Ainon et Mifected
ect ed,

i éorrptIYB’tCE%l 1 ii%: ?}le-!% \%’%Auﬁs.t&%@ e %&ggﬁ%st&r&)lge&r&e Hbtighg-Lpeproeaietd @n be

rki'ng-up procedure can be perfornmed according to

convent'&@%egg%gagg% ‘gd}w%ﬁﬁr@yﬁleth'gbﬁmg h@d for preparation of

agonel at1ne conprises the follow ng steps: a. reductive ac '
| o\ Coa. yl ati on of
the conpoungd FeMps & frbfureidoft igomebitine atiak yhd coryamdde iraprovided othe present
the presence of acetic anhydride to obtain conpound A A
b. dehy dinatiton, antdpasingatdctian iof theofonpraind dhyoiin dehygregenating agent, to obtain the
dehydrogenating agent, to obtain the desired product of fornula 1
desired product of formula I:

NHCOCH; NHCOCH;
MeO MeO
O‘ Dehydrogenating agent OO
B I

In the conversion of the compound B to the compound I, the dehydrogenating agent is

10

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

CN o NHCOMe
MeO OH Metal catalyst/Ac,O  MeO

Ha




A ~I'n the method for preparation of agonelatine in the present
invention, we can also use the 5follow ng route, conprising firstly
dehydrating conpound A under acidic condition to produce conpound B,
then reacting conpound B with a dehydrogenating agent to obtain the
desired ppodugthyafraticar and aroinatization of the compoundtlemntbdi deleydsegepaiittiagat, to
formula C can be nade by the condensation of fornula 11 10and

acet oni tril e obinit the desiesprodudsiof fermala/kt | The catal yst used

in the conversion of the conpound of fornula Il to the conpound of
formula (C) is b_utyl | i t hi-on g@&nsthe anmount of cat alyStnareche

anmount of acetonij tri | eygje 1-% times the nolar -anpunt lof the conpound
I'l, nore prefer ] i ReRydrogeRal o AgalT “Soly used in this
reaction is anhydro gr gani ¢ sol vent, such as dilQxan THF, and the

|'i ke, which needs dehydrdtion treatnent or can be purchased directly
from comercial suppli é&s. The anount of said organi E: sol vent usual ly

is 5-20 mM/g of the conpound Il. The optimal reaction tenperature is
from-80 tg HeQfethsdre Repfretiabbladomedatingintthe pEO@! iTyratipBAYE iCafh alsp e the
depends on the conplete consunption of reactants detected, typicall

i s fs onfollowinmitoste, codptising irsty tetydraimgommnonad RGeS Kk P%%g n Pné“’duce

wor ki ng-up procedure can be perforned . accoydi t 0,.convent.i onal. :
nmet hodscdnpourg By then reacting rFﬁHlH‘?Hn‘g% é{‘H&“aP é%‘g%(g'g%?@f}% é‘gergctg oérlg%uﬁgth? (51 esired
t he met hogs di§clo ed in related

product of formula

HO NHCOCH; NHCOCH; NHCOCH3
MeO Acid MeO MeO
————
O‘ Dehydrogenating OO
agent
A B 1 .

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

10  and acetonitrile in the presence of catalyst

0 CN
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



literatures such as Journal of Medicinal Chem stry, 1976, 19(6), 803.
The reagents and starting materials used in the present invention are
commercially avail abl e, unless specified otherw se. The advant ages of
the present invention are: 5the invention provides two novel

i nt er MegiRAhReCRIR A4 SIS oM yediEntiSEhdtIase 1980y 166HPRABds to prepare
agonel atine, it is sinple to mani pul ate and easy for working-up

Wi t hout cOTfl feggmechndpearting orserslroised n theqresehiciaversiongiel carmgraially available,
chromat ogr aphy separation, well-controlled, with high purity, and
sui t ablwnldsespdciitRdsath¢rwase. pr oduct i on. Meanwhil e, the preparation

met hod of the two new_internediates thenselves is sinple and high

yi el d, onlThapdvarfages afthe RSt LB Y€used 7- et hoxy-tetral one (11)

as qrigin starting nateri ader oo Rhed 8RS tUsONthbR:

obt &i n thgtk‘?ﬁpg?r}'tr@&i g{oevé(fesf g"l'(f %&ggpgggoneh%r%@%%&%f cgnvertisng the
| nter med af deghé, efisniapeab n2a@RFiRta ahl@asySRir dvdrkiagiuppwithout
process%ﬁggggﬁ%%égg%l 1f1ed, 1va,1' tﬁrét he reaction yield being )

i mpr ovegdaftdatele ofbdafibRyl! $uchi mispuedtificatiér omdf cqineui ehsomaogrophybesepgration,
overconme, as conpare with the previous technique for preparation of.
agonel awélneontdBBipivied Ihigh theityi ehd soitablhefopr mdusitial pyedichion Meagyaile, the
70% Exanpl es The follow ng exanples are utili.ze f%r furt her Iy usin
i | | ust reepavatiasf methed of Eeciio naw, ExgrmsHiates Hhemsshies i simpls and Righ yist Py using

limt the scope of the inyention in.an nner. .. I , :
Syntthesthg magst ?Om(@ni%u%ﬁ]r Gpthoxy Ftﬁtr@f"ﬁ% (]@951?%1352(15%3? rngrt iy c])g—n 4 alf)nf?te e
al en-1-y Q-aceto pitri Le.(uhe; 4 R0t FRAC ke HI\@ES@ing the
was ad %{E%Pgﬁ‘?atcﬂ?? &0 %%“gh% 5n?%8§%gy§plg&vse T-IEIEO(SO n), 9cool ed 1o
-70C wi L¥iafeC A9lto dREB tRSIuRPhbéheBtRf. SridButadtiohifrbéassasi are greatly
n- hexan%lpe(r%?éaﬁ géfﬁ}%&% m? was a?ded dr g(?)wi se slowy. After stirring
for hal §,anaBO Uitk BdefeatthirSyitRNMpRERimpeyed hel el difficatty of pRBficdtn of previous
conpound 11 (44.6 g) in anhydrous TI-IF (300 M) was added dropw se _ .
sl ow y, mefdd Seinkroaardonte, is borapart vathstherpraverns dechmisue forrpreparatient plopgopislatine.
quenched by addi ng saturated aqueous amoni um chloride (700 n),

ext ract Eghivdliyhthetytsd obithetpaeseniigsention ixow¥ 70%he organic | ayers were

conbi ned, washed with saturated agueous NaCl (350 m ), dried over
anhydrous sodi um sul fate, and concentrated to obtain the off-white

title produci (54.3 g). Yield: 98.3% Exanple 2: 2) Synthesis of

N42- ( 1-E—§2ﬂlﬂj&§| - 7-met hoxy- 1, 2, 3, 4-t et r ahydr o- napht hal en-1 - yHet hyl ] -

acet ami de ungy Tine £ rrenng ifustados ofiheWssedi msedtioadbut they
in THE (5035%31?’% ace‘?%%argr%lyd?i B o Oy N (10 Q)

wer e t hgn addedded REIIRAARS sk@pe BF HeUfRontias ihydragerat ed with the
hydr ogen pressure naintaining 1.1 Ma at tenperature 30C, until the

reaction igxgapelieted. The mixture was cooled to room tenperature,
filtered and concentrated to renove THE The residue was djluted with . 1
et hyd acet &) Syp8eSisl pf Méﬁefdrqmyt—ﬁ-mﬁhw}’ai,Eéaﬁﬁﬁéwfgoﬂéme’@sﬂ)‘ﬁﬁ?mm ©
wat er (150 m) and saturated aqueous NaCl (150 ml). The resulting

or gani ¢ phas thgeeompopad Qv er anhydr ous

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)

was added dropwise slowly. After stirring for half an hour under this temperature, the solution of

25  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
concentrated to obtain the off-white title product (54.3 g). Yield: 98.3%.

8



10sodium sul fate, filtered and concentrated to obtain the off-white
product A (56.0 g). Yield: 85%11INIVIR (CDC].) 5 1. 77-1. 98 (m

411), 1.92 (s, 3H , 2.01-2. 11 (m 211), 2. 28(s, OH) , 2. 67-2.77
(m 21) , 3. 28-3.50 (m 211), 3.80 (s, 311) , 6.32 (s, NH) , 6.

74-7. 27 (m 311) ESI-M5 (nmz): 286.1 (M+Na). Mp: 106-109C. Exanpl e
3: 153) Synthesis of N [2-(7-methoxy-I|-naphthypethyl]acetam de (the
conpound | ExamplEie conpound A (56.0 g) was dissolved in toluene (500

wat hoat o RISTIDET orolabBl -G WA IAHERERT dactt S RadroeORpalthel ety

the m xture was fi tﬁ]rEd andq\té?e filtrate was washed with saturated
aqueous NaHOGECHDHES (Hie PMPOUNGAY o1 (250 m ) and saturated aqueous

Nadl (250 ﬂ%i'c% np@g{aféldki.k g?w% QRBICePRAPEE Lh0WaB, sid RLHOU@Iydride 3319 and

anhydr ous so at'e, I'tered and the sol vent was evaporate

of f .5 ThRfENHH YRS cfeficl Sidatd. imRAchem eiharokaaydogdihted) withitheblydrogen
in an oven'to obtain the title product as white powder (43.8 Q)

Yi el d: $%%urd HdVR(GREN3) 61palatG@Apératur8B)°C, Infll the. reation 19 ppr,npleted: The mixture
3.56-3.61(q, 2H) , 3.96(s, 3H), 5.97 (s, 1H), 7.14-7.1 (ﬁl 1H) .,
7.22-7.@6s coole@i) root, @Eweranire, fiteredand cpngentratagztol pamope 1 HE. he residue was

7.72-7.74 (d, 1H). 25 PSI -M5(m z): .244.14 . .
Synt he Sdiéutggi withE:Dthyl acetate (SOOmIS, wgs ed Wéll'[h saturégtel\ﬁ'- ggueousEﬁ%ﬁej(g (ilSO gfﬁ), water (150

2-(1- hyd 1-7- h -1 =L . -1- - i cou
e (L hecanetees s ST LT RD, TR R AR A e A fdrous
i d.ahh l o it .0 g). Yield: 85%

) }(fl M %oﬁiglfr?{ (gul(gzgg,t%igge(f ?Z]rg %H&Lent&?éa B bbln ﬁley Fﬂ@ﬁt%ﬁoﬂu?{rﬂ (56.0 g). Yield: 85%

;
iceleth a ution of n-But Lithiumin n-hexane

(2.5 M ; s a@d PM) S € . 55 @M ) Afot e1-2511 (o, )y 2.@8(Ral f an
hour und@@%@?%ﬁp%ﬁt g'ﬁbgj&?héem’sgl gitzi@gnsﬂc))f t he corrgoun)g 11 (22.3 g)

in anhydﬁ@us J Iél%_é'l?‘:}qm’mz){) vyagj_%gggggb(qlr APV $80S(HVBY), 8132 <&, mNHEd for

1 hatt sane tenperature. reaction i s quenched by adding

saturate a nium chloride (350 m), extracted with ethyl
acetate ?2%9%¥J§m’3)r§gyﬁe organi c | ayers were conbi ned, 10 washed

wth sahgg_ﬁ&dseg%%ﬂ%gg 1\2@% (200 m ), dried over anhydrous sodi um

sul f ate, centra t'o obtain the off-white title product (27.2
9) e Yigldps9804% Exanple 5 :

Example 3:
15 3) Synthesis of N-[2-(7-methoxy-1 -naphthyl)ethyljacetamide (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
completed, the mixture was filtered, and the filtrate was washed with saturated aqueous NaHCO;
(250 ml x 2), water (250 ml) and saturated aqueous NaCl (250 ml). The resulting organic phase
20  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%.
'HNMR(CDCl3)3: 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).

25 ESI-MS(m/z): 244.14 (M+H).



2) Synthesis of N-[2-(1 -hydroxyl-7-nethoxy-1, 2,3, 4-tetrahyd
ro-naphthalen-1-yl )ethyl] - acetam de (the conpound A) 15The
compound C (27.2 g) was dissolved in THF (250 m), and acetic
anhydride (15.6 g) and Raney-N (4 g) were then added. The reaction
m xture was hydrogenated with the hydrogen pressure maintaining 1.1
Mpa at tenperature 30C, until the reaction is conpleted. The m xture
was cool edExampledm t enperature, filtered and concentrated to renove

THF. The residue was diluted wth ethyl 2 ed with. .
at ur at od o eBtsSRaRT Cbl-bIBORHET ety art Ao i posierl SR sttty
aqueous NaCl (1H8§ﬂﬂ The resulting organi c phase was dried over
anhydro |fate, filtered and concentrated to obtain the

off-white titl
98 (n, 411), I e%cq{o%%‘%j)l (A%)g 6?(1%9 aCfﬁn?th‘lje (293§3{ﬂ 2%?%@1“}& %2571%1)16001&1 to
glml 351 1) 70% %/@t‘h%hy Y handl bhd A0S sctdtlon & BB(81 Nithiunbin nAexfane 27.6 i, 71.0 ml)

was added dropwise slowly. After stirring for half an hour under this temperature, the solution of
the compound II (22.3 g) in anhydrous THF (150 ml) was added dropwise slowly, and stirred for
1 h at the same temperature. The reaction is quenched by adding saturated aqueous ammonium
chloride (350 ml), extracted with ethyl acetate (200 ml x 3). The organic layers were combined,
10  washed with saturated aqueous NaCl (200 ml), dried over anhydrous sodium sulfate, and

concentrated to obtain the off-white title product (27.2 g) e. Yield: 98.4%.

Example 5 :
2) Synthesis of N—[Z-(l—hydroxyl—7-methoxy—1,2,3,4-tetrahydro-naphthalen—l-yl)ethyl]-
acetamide (the compound A)

15 The compound C (27.2 g) was dissolved in THF (250 ml), and acetic anhydride (15.6 g) and
Raney-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
was cooled to room temperature, filtered and concentrated to remove THEF. The residue was
diluted with ethyl acetate (250 ml), washed with saturated aqueous NaHCO; (100 ml), water (100

20 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(CDC1,) & : 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) , 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).
25 Mp: 106-109°C.
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ESI-M5 (mz): 286.1 (MtNa). 25Mo: 106-109C. Exanple 6: 3) Synthesis
of N-[2-(7-methox y-3,4-di hydro-naphthal en-1-yl)ethyl] acetam de
(the conpound B) The conmpound A (28.0 g) was dissolved in ethyl
acetate (300nml) to forma suspension, to 5 which concentrated HCL (12
M 13.3 nil) was then added dropwi se at RT. The suspension gradually
turned clear. The reaction solution was further stirred for 2 h and
pour ed i nt &x@@pkro:(150 ml). After the layers separated, the organic

et v B ey e N S S S

filtered and con%iﬁtrated to obtain the title product as oil (25.5
g).Y|eId‘§‘? IINVR (CDC].) 8 : 1.944 (s, 3H), 2. 21-2. 27 (m

g éO( ’s NH) %h% Cmgg %{Zﬂ Agé%b g") “1/11 éﬁ%dgm_eﬂ%ll alea:tatien(gogi%\})(t? fo%ﬂﬂa) susﬁensmn to

(113{: 288nh corchhtred Hey | B1,713.3 i) Syart LR a&id@(ﬁ dropwise at RT The suspension
N12- ( 7-rnet hoxy-1 - napht hyl ) et hyI i acetam de (the conpound I) The

conpoungraBudlR5tubneg) cleas THe ssmtive dolution iveds| fortherettineed efof 250 and POUIB@)@tO water
(26.1 g) was added portionw se, and the m xture was stlrregjovernl
at RT. 50eml)t Heftarcthe tlpyms weparaisdpihst eganie Hhaste W xyarhed Wy fsi‘tPlfaéﬁdeﬁq“eous

dthe filtrat hed h
2% vat @phpéglfﬁ ﬁ%ﬁi@?@&%ﬁ%&%ﬁ%ﬁ%&%@é@@% POt i sulfate
pnhase O al ne was I
t he sol ?b}iff’f?d #ad C‘@‘Vﬁﬁ%%’tgéjﬁodo off qﬂel‘%&e ?ﬂég}x% gi (rs%llglfi a? ?(tzgtrje? r grr:]d
et hanol - ’gﬁi}ﬁb]) 11) $). doiedd n3an @v@mt@z@bzml nzvmkzesgmﬂwdm (46.4

Yield: 91.8% 201HNMVR(CDCL3)'6: 1.922 (s, 311), 3.21-3.24(t, 211),

D563, 63.9-.45kn, 205 9565, 30, 53993, (), 180)5 97 (. 16 b 011
7.22-7.26 7.67 (m 111), 7.72-7.74

(d, 111) ¢ EGb - I\/B(niz) 244 14 (M+H)

10  ESI -MS(z/ 2): 268.3(M+Na).

Example 7:
4) Synthesis of N-[2-(7-methoxy-1-naphthyl)ethyl]acetamide (the compound I)
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,
15  the mixture was filtered, and the filtrate was washed with saturated aqueous NaHCO; (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
recrystallized from ethanol-water (1:1), dried in an oven to obtain white powder (46.4 g). Yield:
91.8%.
20 'HNMR(CDCl3)d: 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 (g, 1H) , 7.22-7.26 (m, ZH) ,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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CLAIMS: 1. The conpound A of the follow ng formul a A 2. The
compound B of follow ng fornula: 3. A nethod for the preparation
of the conmpound A of claim1, conprising reductive acylation of the
conmpound C under the condition of catalytic hydrogenation and in the
greSﬁncélfﬂNHbe;ip anﬂydride A 104. The met hod according to claim
, Ccharacterized in that said netal catalyst is Raney-Ni, the anpun
of whi ch The compopndAwf thesfollpingfgrmelaot t%e conpoundyC by weight.u g.
The net hod according to claim3, characterized in that the anmount of

Zéid acetic anhy " &dﬁel'l'B times the nolar anount of the conpound
: HO
MeO
A

2. The compound B of following formula:

NHCOCH3

CC

5 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
anhydride

CN

MeO OH Metal catalyst/Acz0 o0
Hp

HO NHCOMe

10 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.

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

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

12



6. The nethod for preparation of agonel atinc using the conpound A,
conprising dehydration 15 and aromati zation of the conmpound Ato
obtain the desired product of forrmula I: A 7. The nethod for
preparation of agonel atine using the conmpound A according to claim 6,
characterized in that the dehydrogenati ng agent used ip j
aronatization is dichlqap-did%ﬂﬁﬁ%@nzoquinonc. 58. The gﬁ”?or
preparation of adtafel atipe~ydehydrogrnatiomhpenihdeR~ectsrding to clai m 6,
characterized in that % punt of dehydr ogenati @ t is 1-3

times the nolar anou f>~>the conpound A 9. Theé n¥t hod for
preparation of agonel atiAne using the conpound A accolding to claimb®,
characterized in that the solvent used in the reaction is the m xture

of toluene and gl acial acetic 10acid, the m xture of acetonitrile and
glacial acetic acid, or glacial acetic acid. 10. A nethod for the

prepar ayi 9he Hhethdhte fEOpREEAHB o0Bfagei@iaiing ,usignie i @inpgudéd hy deatriling tof claim 6,
t he conmpound A under acidic condition: A 11. A nmethod for .
pr epar athasctaizedgoime| tiat nehalsidalgydrégenstmpoageht B, ussdnphi stad raeeoatizghon  1s
of the 15 conpound B with a dehydrogenating agent to obtain the

desi r eddishivderdicyarobienzaguinpne: 12. The method for preparation of
agonel ati ne using the conpound B according to claim 11, characterized

in that said dehydrogenating agent is dichloro-di cyanobenzogui none.

13. Th hod A f ; i i ai
heot o o The Mee o8 SRENEHARIL HeoBRRRL DRI ALE LQBBMAE 6 claim 6
dervd . . ' .

Bfa y 12?9%?}&&”%%3@?13 bR ahictint b Béhy RS HRLA aRAPWNL3 Bfned th@oke AMOUIRDS the

preparation “of "agonel ati ne using the conmpound
B accor difigpdudd@.ai m 11, characterized in that the organic sol vent
used in the reaction is dichloronethane or toluene. 15. A nethod for
preparation of agonel atine, conprising the follow ng steps: a.
reducti ve acyl ation of the conpound C under the condition of )
cat al yt Pc Thy dnayech 4ot prepamation ®f ragomslaging ssiigethsf commound A iggringetor gaim 6,

obt ai n conmpound A , . . . .
charlrz!l)cterized in that the solvent used in the reaction is the mixture of toluene and glacial acetic

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

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

compound A under acidic condition:

HO. NHCOCH;3 NHCOCHS3
MeD Acid MeO O ‘
A B

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

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

NHCOCH; NHCOCH3
MeO . MeO
O‘ Dehydrogenating agent OO
B I .

13



A b. dehydration and aromatization of the conmpound A with a

dehydr ogenati ng agent, to obtain the desired product of formula I

A 1516. The nethod for preparation of agonel atine according to claim

15, characterized in firstly dehydrating the compound A under acidic

condi ti on Tiee petoddcfer phepacaviopafngoBieldtine usingabe icngpowmd BuagtoBling tchclaim 11,

dehydrogenating agent to obtain the desired product of fornmula 1 A
characterized in that said dehydrogenating agent is dichloro-dicyanobenzoquinone.

13. The method for preparation of agomelatine using the compound B according to claim 11,
characterized in that the amount of said dehydrogenating agent is 1-3 times the molar amount of

5  the compound B.

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.

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

10 in the presence of acetic anhydride to obtain compound A
CN NHCOMe
H H
MeO OH Metal catalyst/Ac,0O MeO o
Hz
C A

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

obtain the desired product of formula I

HO NHCOCH; NHCOCH3;
MeO Dehydrogenating agent MeO O O
A I
15 16. The method for preparation of agomelatine according to claim 15, characterized in firstly

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

NHCOCH; NHCOCH; NHCOCH3
MeO o Acid MeO _ , MeO
O‘ Dehydrogenatmg OO
agent
A B
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