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PREPARATI ON THERECF Technical Field The present invention relates to an
agonel at iwe 2budnsissom de hydrate and preparati on and usectrhleaneafo7iand to
pharmaceutical conposition containing it. Technical Background Agonel ati ne,
or N42-(7-nmethoxy-I|-naphthypethyli-acetam de, has the structure of formula
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wherein X is Br.
The present invention further provides a method for the preparation of said agomelatine

hydrobromide hydrate, wherein agomelatine is reacted with HBr in any form to produce the
agomelatine hydrobromide hydrate. There can be two processes: agomelatine can be dissolved in
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In the above-nentioned preparation nethod for said agonel ati ne hydrobrom de
hydrate, the organic solvent is not specifically limted so long as it can
di ssol ve wheoslfiasisdng mat eri al s agonel ati ne and HBr andPegamehilogiakl ows
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Mo:  FheBB&maceutical composition can be formulated for various routes of administration, especially
for oral administration or for injection.



Exanple 3 1 g of agonelatine was dissolved in 10 nl of EtOAc with
stirring, and concentrated H2SO4 was added dropw se at room tenperature. No
solid presppotiaties3during the entire process. Exanple 4ptTgNabriagorel atine
was dissolved in 10 mM of EtOAc with stirring, and concentrated H2SO4 was
added dropwi se at -10C. No solid precipitated during the entire process.
Exanple 5 WO 2011/113363PCT/ CN2011/071912 1 g of agonel atine was di ssol ved
i n 10Tid useful HbDAE can hehadguskadrdependiraneh the agiiel and seterity elcheldiseasesigdedrediedpwi se
at - 1BEmdie o8 adricigaaten, phd agesthdderight gf the@aterts. The daiticdssge Exianpbm (6! mgg of
agomefoat § ARl mesbeidisialsyedd ima difglaldoaforfi SAerahiiivided tdbsesi ng, and fumaric acid
was added dropwi se at -10C. No solid precipitated during the entire
proceﬁﬁefﬁ@m@k,gnz,fmgwg,ggf agonel ati ne was di ssolved in 800 m of EtOAc
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of 10@@“‘6‘ B%’E‘i‘é’é‘ each containing a dose of 25 ngy (agonel atl ne) Conpound of

Exanple 7 35.2 g Lactose(Spherolac 100) 80.6 g Starch 1500 25.5 g
Examples

Example 1

1 g of agomelatine was dissolved in 10 mi of EtOAc with stirring, and aqueous HBr solution (0.92g,
40%) was added dropwise at 10 °C. The mixture was stirred for 1h, and then filtered, and the solid
was rinsed twice with 1 ml of EtOAc and dried at 40 °C to afford 1.1 g of white solid (purity: 99.6%;
yield: 78.2%).

Analytical results: (CysH;7NOy"HBrH,O):
Calculated: Br% (23.35 wt%)

Found: Br% (23.27 wt%)

Mp: 88-90°C

Example 2

10 g of agomelatine was dissolved in 100 ml of EtOAc with stirring, and aqueous HBr solution
(8.32g, 40%) was added dropwise at low temprature. The mixture was stirred for 1h, and then
filtered, and the solid was rinsed twice with 10 ml of EtOAc and dried at 40 °C to afford 11.2g of
white solid (purity: 99.7%; yield: 84%).

Analytical results: (Ci1sH;7NOz'HBr'H,0)
Calculated: Br% (23.35%)

Found: Br% (23.19%)

Mp: 87-89°C

Example 3
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.

Example 4
1 g of agomelatine was dissolved in 10 ml of EtOAc with stirring, and concentrated H,SO4 was
added dropwise at -10°C. No solid precipitated during the entire process.

Example 5



CV5-Na 8.5 g Ac-Di-Sol (FMC) 17 g Stearic Acid 3.4 g Detection Methods and
Results 1. Purity of Sanples Chronatographic conditions: C18 colum; nobile
phase: 1OwomnoiyusmbBosphate buffer (adjusted to pH 7.0 wpPCh/ONQ@H)071912
acetonitrile =2 : 7 (v/v); colum tenperature: 40C, detection wavel ength:
220 nm internal standard nmethod was used on the products of exanples 1 and
2. Solutions of the products at 1 ng/nL were prepared with the nobile
phasel gbfagonidlatofe vemchssslykditn BhmhefsEtOdjcadthediriing, and Blacip apgiielacidesreddsgr aph
syst edioptibe atwlOMRINYsdiprewyittadatioing . enfiteeproeesul t s of the purity are shown
in exanples 1 and 2. 2. Stability Test WD 2011/113363PCT/CN2011/071912 The
produgkafpledxanpl e 1 was placed in an incubator at 40C for 30 days to
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Example 7

100 g of agomelatine was dissolved in 800 ml of EtOAc with stirring, and aqueous HBr solution
(84g, 40%) was added dropwise at a temperature below the room temperature. The mixture was
stirred for 1h, and then filtered, and the solid was rinsed twice with 100 m! of EtOAc and dried at 40
°C to afford 120g of white solid (purity: 99.9%; yield: 85.3%).

Analytical results: (C;sH;7NO,"HBr'H,0)
Calculated: Br% (23.35%)

Found: Br% (23.21%)

Mp: 88-90°C

Agomelatine used in the above examples is commercially available or can be prepared according to
methods known in the art.

Example 8: Pharmaceutical Composition

Formulation for the preparation of 1000 capsules
each containing a dose of 25 mg (agomelatine)

Compound of Example 7 352¢
Lactose(Spherolac 100) 80.6 g
Starch 1500 255¢g
CMS-Na 85¢g
Ac-Di-Sol ® (FMC) 17 g
Stearic Acid 34¢g

Detection Methods and Results

1. Purity of Samples

Chromatographic conditions: C18 column; mobile phase: 10 mmol/L phosphate buffer (adjusted to
pH 7.0 with NaOH): acetonitrile = 2 : 7 (v/v); column temperature: 40°C; detection wavelength: 220
nm; internal standard method was used on the products of examples 1 and 2.

Solutions of the products at 1 mg/mL were prepared with the mobile phase. 10 uL of each solution
was injected into the liquid chromatograph system and chromatograms were recorded. The results of

the purity are shown in examples 1 and 2.

2. Stability Test



AG = Agonel atine C151-117NO2 3. Water Solubility Using external standard
nmet hod, the product of exanple 1 was tested with HPLC, conpared with
agonel at iwe 20ry8®Bl i ne formIll. The results are shown PaTidN20f16I7k0OM Ng
table 2. Table 2 Sanple Agonel atine content (ng/m) In water In 0.1N HCl
In pH7.0 buffer AG crystalline formll 0.26 0.30 0.25 AG HBrH20 0.33 0. 37
0.31 As can be seen, the agonel atine hydrobrom de hydrate of the present
i nventhoprotas ofesdngrle $ otasiplakced i i antisgubaigoarl0E fored Oplays welctenmingtiersiabditAN HC1,
whi chwith HHL@. IThe résalthamahovgasitthe tolioingkabled: in pH 7.0 buffer. This neans
the former enjoys the potential of higher bioavailability than the latter.
4. Crystal Water Anal ysi s Cal cul at edraprtier content in CI5HL7NO2. HBr H20 i s
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Using external standard method, the product of example 1 was tested with HPLC, compared with
agomelatine crystalline form II. The results are shown in the following table 2.

Table 2
Sample Agomelatine content (mg/ml)
In water In 0.IN HCI In pH7.0 buffer
AG crystalline form Il 0.26 0.30 0.25
AG'HBr'H,O 0.33 0.37 0.31

As can be seen, the agomelatine hydrobromide hydrate of the present invention has better solubility
than agomelatine per se in water, 0.1N HCI, which is similar to human gastric fluid, or in pH 7.0
buffer. This means the former enjoys the potential of higher bioavailability than the latter.

4. Crystal Water Analysis
Calculated water content in C;sH;7NO,'HBr'H,0 is 5.26 wt%.

4.1 Fischer’s Method (Appendix VIII M, Chinese Pharmacopoeia, 2010)
The product of example 1 was analyzed according to said Fischer’s method and water content was
found to be 5.10 wt%.

The product of example 7 was analyzed according to said Fischer’s method and water content was
found to be 5.25 wt%.

4.2 Thermal Gravity Analysis (Appendix VIII Q, Chinese Pharmacopoeia, 2010)

The product of example 1 was analyzed according to said TGA method and water loss was found to
be 5.70 wt%, meaning crystal water content in the product is 5.70 wt%. Fig 1 shows TGA
thermogram.

The measurement condition for TGA method is as follows:
Type of Instrument: NETZSCH TG 209F1
Type of Crucible: ALO3

Flushing gas: N2 20 ml/min;

Protective gas: N2 10 ml/min
Temperature range: Room temperature ~300°C
Heat rate: 10°C/min

5. Crystal Structure Analysis



The product of exanple 1 was anal yzed according to said TGA nmet hod and

wat er | oss was found to be 5.70 wt% neaning crystal water content in the
product iwWOROTMM194630 Fig 1 shows TGA t hernogram The nea&sur@arento7eaadi tion
for TGA nethod is as follows: Type of Instrunment: NETZSCH TG 209F1 Type of
Cruci bl e: Al 203 Fl ushing gas: N2 20 m/mn; Protective gas:N2 10 m/mn
Tenperature range: Room tenperature -300C Heat rate: 100 mn 5. Crystal
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structure is shown in Fig. 2, and the projection chart of the unit cell
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Hydr obpiopdl q%ckmgnﬁgmw'ﬁhgprgeghod for stability test as described in Chinese
Phar macopoeia was used in this test. 1) Affecting factors test (in open
cont ab”@c'éblflﬁfrTe%poﬁﬁé’ﬁ)gomE‘l'agﬁb Hgameeatisd Bydid@ C), photostability under
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(23. 22)9Aqealeratsg test (gdheretl gentpaer for 6 months) at40 C humldlty

3) Long-term test (in closed container for 9 months): at 25°C, humidity: 60%RH

The results are shown in the following table 3.

sSse

Table 3
Purity of agomelatine
hydrobromide hydrate
0 [s)
Sample Water (5.25%) Br (23.21%) of Example 7
(initial value: 99.89%)
High
. . 99.8
Affecting temperature 518 21.95 /
factors Strong light 5.22 22.61 99.71
High humidity 5.45 23.11 . 99.83
Accelerated test 5.41 23.07 99.83
Long-term test 5.18 22.52 99.84

Therefore agomelatine hydrobromide hydrate in the present invention is stable, which is
advantageous to preparations thereof.



hydrobrom de hydrate of Exanple 7 (initial value: 99.89% Affecting factors
Hi gh tenperature 5.18 21.95 99.87 Strong light 5.22 22.61 99.71 High

hum di ty W0456112333%3 99. 83 Accel erated test 5.41 23.07 92C3XN20ng719em t est
5.18 22.52 99. 84

Claims:

1. An agomelatine hydrobromide hydrate of formula [:

NHCOMe

MeO
OO .HX.H,0

(D

wherein X is Br.

2. An agomelatine hydrobromide hydrate of formula I according to claim 1 in the form of crystalline
form, exhibiting the following crystal parameters: space group P2,/c, lattice parameters a = 7.5943
(7), b=123.4046 (19), c = 9.6438 (8) A, p=1613.9 (2)°.

3. A method for the preparation of the agomelatine hydrobromide hydrate according to claim 1 or 2,
wherein agomelatine is reacted with HBr to produce the agomelatine hydrobromide hydrate.

4. The method for the preparation of the agomelatine hydrobromide hydrate according to claim 3,
wherein agomelatine is reacted with HBr in an aqueous organic solvent to produce the agomelatine
hydrobromide hydrate.

5. The method for the preparation of the agomelatine hydrobromide hydrate according to claim 4,
wherein agomelatine is dissolved in organic solvent before aqueous HBr solution is added to
precipitate the crystal of the product.

6. The method for the preparation of the agomelatine hydrobromide hydrate according to claim 5,
wherein said aqueous HBr solution is added dropwise.

7. The method for the preparation of the agomelatine hydrobromide hydrate according to claim 4,
wherein agomelatine is added to an aqueous organic solvent containing HBr to precipitate the
crystal of the product.

8. The method for the preparation of the agomelatine hydrobromide hydrate according to claim 5 or
7, which further includes rinsing and drying the solid after crystallisation.

9. The method for the preparation of the agomelatine hydrobromide hydrate according to claim 5 or
7, wherein the reaction temperature is 0-20°C.

10. The method for the preparation of the agomelatine hydrobromide hydrate according to claim 5
or 7, wherein said organic solvent is ethyl acetate, methyl acetate, n-butyl acetate, acetone or
acetonitrile.

11. The method for the preparation of the agomelatine hydrobromide hydrate according to claim 10,
wherein said organic solvent is ethyl acetate.



Ther ef ore agonel ati ne hydrobrom de hydrate in the present invention is

st abl e, I i vant ageous to preparations thereof.
2011/ 113%@93@/%&11/ 071912 Clains: 1. An agonel ati ne hy /rco 29101(?171 elzhydrate

of fornula I: (1) wherein Xis Br. 2. An agonel atine hydrobrom de
hydrate of forrmula | according to claiml in the formof crystalline form
exhibiting the follow ng crystal paraneters; spgcg_%foug P211c, I%ﬁgice
par anel 2/ phprmaceutiod] sompysition, comprisipgan gepgyclatine hygoregy ‘t’(@%r%‘? acrgrang 913, 9
(2). daiml e ipepsearicd Hth phapmeatically woentple agBKEIERT SHEPKPHr obr omi de
hydrate according to claim1 or 2, wherein agonelatine is reacted with HBr
to prodbdéenfien agmmaitine hydrohyariddhysirrid@ctoydingtaclaimyl orrhor thertrrsemesef t he

pr epar siclagmirsfgit hgsteny divetdats sleepriisrdsns, siredeanyady. acasord eBrdivagiseries madion 3,
wher ei depagpoive) atdineastdar dsmesasddigestifie BBten diseasesainsenn® aod frigie cased/eniet t o

pr oduckgt fehizagioamibathobia drydprofsicanrdisheddnydrate. 5. The method for the
preparation of the agonel ati ne hydrobrom de hydrate according to claim4,
wherein agonel atine is dissolved in organic sol vent before aqueous HBr
solution is added to precipitate the crystal of the product. 6. The nethod
for the preparation of the agonel ati ne hydrobrom de hydrate according to
claimb5, wherein said aqueous HBr solution is added dropwi se. 7. The

met hod for the preparation of the agonel ati ne hydrobrom de hydrate
according to claim4, wherein agonelatine is added to an aqueous organic
solvent containing HBr to precipitate the crystal of the product. 8. The
nmet hod for the preparation of the agonel ati ne hydrobrom de hydrate
according to claim5 or 7, which further includes rinsing and drying the
solid after crystallisation. 9. The nethod for the preparation of the
agonel ati ne hydrobrom de hydrate according to claim5 or 7, wherein the
reaction tenperature is 0-20C. 10. The nethod for the preparation of the
agonel ati ne hydrobrom de hydrate according to claim5 or 7, wherein said
organi c solvent is ethyl acetate, nethyl acetate, n-butyl acetate, acetone
or acetonitrile. 11. The nethod for the preparation of the agonel atine
hydr obr om de hydrate according to claim 10, wherein said organic solvent is
et hyl acetate. WO 2011/ 113363PCT/ CN2011/ 071912 12. A pharnaceutica
conposition, conprising an agonel ati ne hydrobrom de hydrate according to
claim1 or 2 in associated with pharnmaceutically acceptabl e adjuvants or
exci pients. 13. Use of an agonel atine hydrobrom de hydrate according to
claiml1 or 2 for the treatnment of nelatoninergic systemdisorders, sleep
di sorders, stress, anxiety, seasonal affective disorder, major depression,
cardi ovascul ar di seases, digestive system di seases, insomia and fatigue
caused by jet |ag, schizophrenia, phobia or depression disorders.



