- 1 - A Hydrogen Halide Conplex of Agonel atine and Preparation
:Thereof Technical field The present _ijnvention relates to a conpl ex
of agonel atine and to preparation thereof Technical Background

Thest ruct ur eof agonel ati ne(1), wi t ht hechem cal nane

N42- ( 7- met hoxy- 1- napht hyl ) et hyl ] -acetam de, is shown by the fornmula
11 below. It is marketed under the trademark nane of Val doxan by the
French conpany Servier as a nel atonin agoni st and antagoni st of the
5HT2C receptor, for the treatnent of depre55|on sl eep enhancenent
and mai nt enan8ei¥s Halide Gomplenof Aggmylating and Preparation Thereof

phar maceut i cal value it is |nportant then to be able to produce the
conpound or a conplex thereof with better purity, solubility and nore
reprodggiihli&1kgid or mance. Summary of the Invention The objective
of the~present tnvention is to provide a hydrogen halide conpl ex of
agonelatlne which is nore soluble, nore stable, and of higher
purity, making it nore suitable to be used in pharmaceutical

pr epar at i Dhspesat aiveitigh fgoeebatdoftlexoffldgoiRenine Bh& e prégar@iord tereof. 2
- present invention is to provide a preparation nethod for the said
hydr ogen hal i de conpl ex of agonel ati ne.

Technical Backeround

The structure of  agomelatine (1), with the chemical name
N-[2-(7-methoxy-1-naphthyl)ethyl]-acetamide, is shown by the formula II below. It is
marketed under the trademark name of Valdoxan by the French company Servier as a
melatonin agonist and antagonist of the SHT2C receptor, for the treatment of depression, sleep

enhancement and maintenance of sexual function.

gy

In view of its pharmaceutical value, it is important then to be able to produce the
compound or a complex thereof with better purity, solubility and more reproducible

performance.

Summary of the Invention

The objective of the present invention is to provide a hydrogen halide complex of
agomelatine, which is more soluble, more stable, and of higher purity, making it more suitable

to be used in pharmaceutical preparations containing agomelatine. A further objective of the



When the present inventors attenpted to purify agonel ati ne product,
‘they surprisingly found that agonel atine can forma physically and
‘chenically stable conpl ex when nixedW%Trlinorganic aci ds such as
hydrochl oric acid (HCl), hydrobrom c acid (HBr), and hydroi odic acid
(reny. g con ' ' f gt fi 1

phar aBEar o Lo B ok e Sk o bl o A B el g complex of
I nor gapésmdstigts (such as sul phuric acid, phosphoric acid, perchloric
acid) or organic acids (such as acetic acid, oxalic acid, tartaric
acid, fumaric acid) were used, it was not easy to produce the

conpl ex. The said hydrogen halide conplex of agonel atine has the

f ol | owi ngWatenube present invemierseattempteds tch aluofyeagonpel girer plotlyctCthegrsuBrrisingly
The present invention provides a preparation nethod for the said )
hydr og&nind dhat ggomelgtinesandpry gamypistibnend ehsavieally stahbnesmenlphwhpr mixed with

reacted with HX in any formto pr. h oml ex. the process, .
Lo dersicisisse Rt b Sons RG] HEGahr EobomDs At ik SoaRV R iou: acid
bubbl edin d reci pi al__1 ins nd dried. L
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et hyl acetate (HC /Et0Ac) produces the conplex with the highest

yi el d. witearsed,at was tdteasppwtprpdiet e emnptet.hod is to add agonel atine to
the solution of HCI in EtOAc to allow the target product to
crystallise, which is then rinsed and dri ed. In the present

met hod of _prepari hydrogen hal i de conpl exes of agonel atine, there
is no resth§ %EC?MS%FQW%F@@H e of gpBpiptingsleas the fallshgngdirycture's apl e
to dissolve the reactants, agonelatine and HX, and all ows the
precipitation of the conplex. The sai d Sol \MIHCOfg be sel ected from
et hyl acetate, nethyl acetah&iDn-b tyl lacetate, acetone, aeetonitrile
and the like, ethyl acetate belnhg {Hg nost prg&grred. However,

| ow- pol arity sol vents such as al gt hanb¥* and net hanol etc.),
DMF, DMSO are not suitable. Benefi #=this invention The

present invention is advantageous in that the inventors found that
anong so Wﬁ???‘“ggﬁﬂ}éﬁi‘?ge&?nﬁqe%%%ilﬁg obfbnel atine can only react with
hydrogen halide to forma stable conplex, the physical properties of
whi ch, such as stability, solubility, and hygroscopicity, are better

t han thosg, t : .ati ne. W . r id.:Th .
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present nmethod is nore soluble, nore stable, and of higher purity

t han agomgtatlnnde ipreeks,, agoakidtige i dan rier @issolvddainl #n beabR swdedht ibefore HX is
phafinaceutical preparations. In addition, a product of high purity
can bebubbiedi ineuhdtthe poepipitetsi apbel Proced snd wiriehpalterhativielyy aganélagng can be
further, conplicated steps. Content_ of the Invention
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Exanpl Bsults from many experiments showed that HCI in ethyl acetate (HCI/EtOAc) produces the

complex with the highest yield. Therefore, the most preferred method is to add agomelatine to
the solution of HCl in EtOAc to allow the target product to crystallise, which is then rinsed
and dried.



1.0 g of agonelatine was dissolved in 10 m of EtOAc with stirring,
dry 1-1Cl gas was bubbl ed through the solution slowy at room
‘tenperature until the solution stopped gaining wei ght. The nixture
was t hen filtered the solid washed tw ce vvith 2 m of EtOAc and
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was di ssolved in 30 of EtOAe wth stifring, dry HCl gas was

bubbl edgdmelatiighaidEXSs @hdtallows ake pROPitESPOT BlclsE@nplot.i Thet 6d Sellverti BAYy be
st opped gai ning weight. The m xture was then filtered, the solid

was hedsd¢ledted froint ¢thil avktasd, nkttipAacentt, dibiued aatta®)@ctaney hedtchiBile and dfe like,
white solid (purity: 99.8%. Anaatl cal results: (C151-117NC2. HC1
Cal cul shsh-acetnin, peine glogmess meferr sdlorvendgwipelaritngopighist sucB4assgicohols

Exa was disso]ved in 100 m of EtOAc
Wi t hrrps qthqqoh@dlﬁ?'%‘a%f“g)amgéwg%%&%"rﬂl h the solution at room

tenperature until the solution stopped gaining weight. The m xture
was then filtered, the solid washed twice with 10 m of EtOAc and
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Found: O 9hé posén%hviviiohi i8 hdP@itiicou$dr @€ the inventors found that among so many
conventional acids, agomelatine can only react with hydrogen halide to form a stable complex,
the physical properties of which, such as stability, solubility, and hygroscopicity, are better
than those products of agomelatine with any other acid. The process is also less complicated

than if other acids were used.

The hydrogen halide complex of agomelatine produced according to the present method is
more soluble, more stable, and of higher purity than agomelatine itself, making it more
suitable to be used in pharmaceutical preparations. In addition, a product of high purity can be

obtained through a simple process, without having to incur further complicated steps.

Content of the Invention

The following examples are designed to further illustrate the present invention, wherein
the specific parameters and steps are not intended to limit the required scope of protection of

the present invention.

Example 1:

1.0 g of agomelatine was dissolved in 10 ml of EtOAc with stirring, dry HCI gas was
bubbled through the solution slowly at room temperature until the solution stopped gaining
weight. The mixture was then filtered, the solid washed twice with 2 ml of EtOAc and dried at

30°C to yield 1.05 g of white solid (purity: 99.7%).



- 5 - Exanmple 4: 10 g of agonel atine was added to 100 m of EtOAc
solution saturated with HCl gas. The mi xture was stirred for |h at
roomtenperature and then filtered, tHe solid washed twice with 10 m
of EtOAc and dried at 30Cto yield 10.9 g of white solid (purity:

99.8% . ARakyki S B hGrEHLZNO2HCL) Cal cul ated: O % (12. 69%
Found: Cl m%%?%gé%“hﬁgqéf?%l\]g& nt! 64-66C Exanpl e 5: According to

t he met hodafc@htdar eparingoagonel atine di sclosed in Chinese Patent
CN1680284A, a solution of 17.3 g of 2-(7-methoxy-1

- napht hy eBound: aifiorie2 Ayg) ochl ori de and 6.6 g sodi um acetate in ethanol
was added to a reactor, then 7.9 g of acetic anhydride was added with
sti rri ng. MEkmgmoutup4£-664s heated to reflux and then 60 ml of water
was added. The mi xture was cool ed down to roomtenperature and the
solid was filtered off. The filtrate was extracted three tines with
20 M of ﬁt OAIgl ?nd t he conbi ned extracts were evaporated to dryness.
The obt ai & &6Fi d was then dissolved in 100 mi of EtOAc with
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Found: O % (12.57% Melting point: 64-66C Exanple 6: According to

t he neyikld.2 grof prhétpaolid puaignd®l&8t).ne di scl osed i n Chi nese Pat ent
CN1680284A, a solution of 17 3 g of 2-(7-nethoxy-1-naphthyl)
et hyl am ne hydrochloride and -6-

Analytical results: (C1sH;7NO,°HCI)
Calculated: Cl1% (12.69%)

Found: Cl1% (12.60%)

Melting point: 64-66°C

Example 3:

10 g of agomelatine was dissolved in 100 ml of EtOAc with stirring, dry HC1 gas was
bubbled through the solution at room temperature until the solution stopped gaining weight.
The mixture was then filtered, the solid washed twice with 10 ml of EtOAc and dried at 30°C

to yield 10.8 g of white solid (purity: 99.8%).

Analytical results: (C;sH;7NO,*HCI)
Calculated: C1% (12.69%)

Found: C1% (12.21%)

Melting point: 64-66°C



6.6 g sodium acetate in ethanol was added to a reactor, then 7.9 g
~of acetic anhydride was added with stixrring. The m xture was heated
to reflux and then 60 m of water was “added. The mi xture was cool ed
down to roomtenperature and the solid was filtered off. The filtrate
was extragigdpithree times with 20 nl of EtOAc and the conbined
extracts were evaporated to dryness. The obtained solid was then

added to 109 oflagohelatiRAe/as 8lidddi 16108 ahlUsatteA WolitionGhngasd /@ 19C1 §4seThe
for 1 h at roomtenperature. The m xture was then filtered, the solid

was hedntisiwewsd sthreti(forrll h af rdetd&om@rdudranddhat fiBGed tthe yolead dadidd Twipeokith
white solid %yi eld: 92% purity: 99.8%. Analytical results:
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Mel ting point: 64-66C Exanple 7: 10 g of agonel ati ne was di ssol ved
in 100 mM of EtOAc with stirring, and dryl-1Br gas was bubbl ed

t hrough the .spl ution at. r t rature until it stopped gaining

wei gh'?. Tﬁ@alﬁﬁﬁfﬁ?sgﬂ&g?ilﬁgﬁb?ﬁ@gred, the solid washed twice with 10
m of EtO dfo Ctoyield 11.2 g of white solid (purity:
99. 3% . Aﬁgﬁcél{a%gép/? 1?{5%9’5%9 (C151-117NC2-1 1Cl1) Calcul ated: Br%
(24.69 Fpsnd: CBL%1.3%:3% Melting point: 85-87C Exanple 8: 1 g of
agonel ati ne was dissolved in 10 mMl of EtOAc with stirring, and
concent r aMetlind3o0d: eas6dtided dropwi se at room tenperature. No solid
precipitated during the entire process. - 7 - Exanple 9: 1 g of
agonel ati ne was dissolved in 10 nil of EtOAc with stirring, and
concentrated 112804 was added dropwi se at -10C. No solid precipitated
during t hexamlepe process. Exanple 10:

According to the method for preparing agomelatine disclosed in Chinese Patent
CN1680284A, a solution of 17.3 g of 2-(7-methoxy-1-naphthyl)ethylamine hydrochloride and
6.6 g sodium acetate in ethanol was added to a reactor, then 7.9 g of acetic anhydride was
added with stirring. The mixture was heated to reflux and then 60 ml of water was added. The
mixture was cooled down to room temperature and the solid was filtered off. The filtrate was
extracted three times with 20 ml of EtOAc and the combined extracts were evaporated to
dryness. The obtained solid was then dissolved in 100 ml of EtOAc with stirring; dry HCI gas
was bubbled through the solution at room temperature until the solution stopped gaining
weight. The mixture was then filtered, the solid washed twice with 10 ml of EtOAc and dried

at 30°C to yield 18.5 g of white solid (yield: 91%; purity: 99.1%).

Analytical results: (C;sH;7NO,*HCI)
Calculated: Cl1% (12.69%)

Found: Cl% (12.57%)

Melting point: 64-66°C

Example 6:
According to the method for preparing agomelatine disclosed in Chinese Patent

CN1680284A, a solution of 17.3 g of 2-(7-methoxy-1-naphthyl) ethylamine hydrochloride and



1 g of agonel atine was dissolved in 10 m of EtOAc with stirring, and
glacial acetic acid was added dropwi se at -10C. No solid precipitated
during the entire process. Exanple 11:0- 1 g of agonel ati ne was
dissolved in 10 m of EtOAc with stirring, and fumaric acid was added
dr opwi : j reci pji i r
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i nternal standard nethod was used. The products were each

“di ssol ¢&@essn Tbﬁ@ fEsdl sehérvé?eséh%n addeggp H00 m@f@%sqlﬁ}(@c&awa‘?@%ﬂt Hel
chromat o r rans were recorded. 2. Co

det er n%??g%q irfed Hé M SRR s ftﬁv‘s@&ﬂﬁrsrwatSh%ﬂbgiﬁtﬂe& thegtolid washed

except B{,llgg{m qo%f g{%@ A n&%%f%ﬁ\gorre s aXle EE% gw N §%1 A &id8M Rrity:

the ta
99.8%).

Analytical results: (C;5H{7NOyeHCI)
Calculated: Cl1% (12.69%)

Found: Ci% (12.70%)

Melting point: 64-66°C

Example 7:

10 g of agomelatine was dissolved in 100 ml of EtOAc with stirring, and dry HBr gas was
bubbled through the solution at room temperature until it stopped gaining weight. The mixture
was then filtered, the solid washed twice with 10 ml of EtOAc and dried at 30°C to yield
11.2 g of white solid (purity: 99.3%).

Analytical results: (C1sH;7NO,=HCI)
Calculated: Br% (24.6%)

Found: Br% (23.8%)

Melting point: 85-87°C

Example 8:
1 g of agomelatine was dissolved in 10 ml of EtOAc with stirring, and concentrated
H>SO4 was added dropwise at room temperature. No solid precipitated during the entire

Process.



vDay 10 Day 30 Conpl ex Agonel atine-1-1Cl 99. 8% 99. 8% 99. 8% 99. 8%
Agonel atinel ffir 99.3% 99. 3% 99. 3%

Example 9:
1 g of agomelatine was dissolved in 10 ml of EtOAc with stirring, and concentrated H,SOy4

was added dropwise at -10°C. No solid precipitated during the entire process.

Example 10:
1 g of agomelatine was dissolved in 10 ml of EtOAc with stirring, and glacial acetic acid

was added dropwise at -10°C. No solid precipitated during the entire process.
Example 11:
1 g of agomelatine was dissolved in 10 ml of EtOAc with stirring, and fumaric acid was

added dropwise at -10°C. No solid precipitated during the entire process.

Detection Method

The complex of agomelatine with HCI and HBr were both placed in an incubator at 40°C

for 30 days. Afterwards, the stability of these crystals was studied using HPLC.

1. Purity determination
HPLC conditions: C18 column; mobile phase: 10 mM/L phosphate buffer (adjusted to pH
7.0 with NaOH) : acetonitrile = 2 : 7 (v/v); column temperature: 40°C; detection wavelength:

220 nm; the internal standard method was used.

The products were each dissolved in the mobile phase at 1 mg/mL. 10 uL was injected

into the chromatograph and chromatograms were recorded.

2. Content determination
The same method was used for the purity test, except that an external standard was used.

The results are shown in the table below:



99.3% 3. Water Solubility 1-1PLC with external standard was used in
the analysis. The results are shown bel ow. Table 2 Sanpl e Agonel ati ne
‘Agonel ati ne. HBr Agonel ati ne-1-1C1 Purﬁiy 99. 79% 99. 77% 99. 82%

Solubility (mg/ml) 1.11 2.14

Table 1
Agomelatine Day 0 Day 5 Day 10 Day 30
Complex
Agomelatine-HCI 99.8% 99.8% 99.8% 99.8%
Agomelatine'HBr 99.3% 99.3% 99.3% 99.3%

3. Water Solubility

HPLC with external standard was used in the analysis. The results are shown below.

Table 2
Sample Agomelatine Agomelatine'HBr Agomelatine'HCl
Purity 99.79% 99.77% 99.82%
Solubility (mg/ml) 1.11 2.14 1.60




1.60 -9- CLAIMS 1. A hydrogen halide conplex of agonelatine, which
has the follow ng structure: wherein X is hal ogen. 2. The

hydrogen hal i de conplex of agomnel at ime according to claim1, wherein
Xis O or Br. 3. Anethod for the preparation of the hydrogen halide
conpl %ﬂ}!!ggorrel atine according to claim1 or 2, wherein agonelatine
isre th HX in any formto produce the conplex. 4. The method
for the preparation of the hydrogen halide conplex of agomelatine
according to claim 3, wherein agonelatine is dissolved in an organic
sol vent Abstiesgen BhXdgasnplex biddoiedatinky whigh hanthefplbowing stragtuges
precipitated. 5. The nethod for the preparation of the hydrogen
hal i de conpl ex of agomel atine according to claim3, wherein
agonel atine is added to an organic sol ution contaijning HX before the
crystal is precipitated. 6. The net hod” f oONH(I®Me gparation of the
hydr ogen hal i de conpl ex ofma&orrel ating according tjo claim4, wherein

HX gas i s bubbl ed through ti orm'(s sajt ur at ed.

wherein X is halogen.

2. The hydrogen halide complex of agomelatine according to claim 1, wherein X is Cl or Br.

3. A method for the preparation of the hydrogen halide complex of agomelatine according to

claim 1 or 2, wherein agomelatine is reacted with HX in any form to produce the complex.

4. The method for the preparation of the hydrogen halide complex of agomelatine according to

claim 3, wherein agomelatine is dissolved in an organic solvent before HX gas is bubbled

through and the crystal is precipitated.

5. The method for the preparation of the hydrogen halide complex of agomelatine according to

claim 3, wherein agomelatine is added to an organic solution containing HX before the crystal

is precipitated.

6. The method for the preparation of the hydrogen halide complex of agomelatine according to

claim 4, wherein HX gas is bubbled through until the solution is saturated.



