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Agomelatine Hydrohalide Complex and Preparation Method Thereof

Technical field

The present invention relates to a complex of agomelatine and to preparation thereof.

Technical Background

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 1s
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.

(I

In view of 1ts pharmaceutical value, it 1s 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
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present invention is to provide a preparation method for the said hydrogen halide complex of

agomelatine.

When the present inventors attempted to purify agomelatine product, they surprisingly

found that agomelatine can form a physically and chemically stable complex when mixed with
inorganic acids such as hydrochloric acid (HCI), hydrobromic acid (HBr), and hydroiodic acid
(HI). The said complex is suitable for the preparation of pharmaceutical compositions.
However, when other conventional inorganic acids (such as sulphuric acid, phosphoric acid,
perchloric acid) or organic acids (such as acetic acid, oxalic acid, tartaric acid, fumaric acid)

were used, 1t was not easy to produce the complex.

The said hydrogen halide complex of agomelatine has the following structure:

HX

wherein X 1s halogen, preferably Cl or Br.

The present invention provides a preparation method for the said hydrogen halide
complex of agomelatine, wherein agomelatine is reacted with HX in any form to produce the
complex. In the process, agomelatine can be dissolved in an organic solvent before HX is
bubbled in and the precipitated crystal is rinsed and dried; alternatively, agomelatine can be
added to an organic solution containing HX and the precipitated crystal is rinsed and dried.
The concentration of HX should be the minimal required for precipitation of the complex. The
results from many experiments showed that HCI in ethyl acetate (HCI/EtOAc) produces the
complex with the highest yield. Theretfore, 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.
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In the present method of preparing hydrogen halide complexes of agomelatine, there 1s no
restriction on the organic solvent used as long as it is able to dissolve the reactants,
agomelatine and HX, and allows the precipitation of the complex. The said solvent may be
selected from ethyl acetate, methyl acetate, n-butyl acetate, acetone, acetonitrile and the like,
ethyl acetate being the most preferred. However, low-polarity solvents such as alcohols

(ethanol and methanol etc.), DMF, DMSO are not suitable.

Benefits of this invention

The present invention is advantageous in that 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 1s also less complicated

than 1t other acids were used.

The hydrogen halide complex of agomelatine produced according to the present method 1s
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
welght. 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%).
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Analytical results: (CsH{7NO,*HCI)
Calculated: Cl% (12.69%)

Found: Cl1% (12.44%)

Melting point: 64-66°C

Example 2:

3.0 g of agomelatine was dissolved in 30 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 5 ml of EtOAc and dried at 30°C to

yield 3.2 g of white solid (purity: 99.8%).

Analytical results: (CsH;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 HCl 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;sH17NO,*HCI)
Calculated: Ci1% (12.69%)

Found: Cl1% (12.21%)

Melting point: 64-66°C
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Example 4:
10 g of agomelatine was added to 100 ml of EtOAc solution saturated with HCI gas. The

mixture was stirred for 1h at room temperature and then filtered, the solid washed twice with

10 ml of EtOAc and dried at 30°C to yield 10.9 g of white solid (purity: 99.8%).

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

Found: Cl1% (12.39%)

Melting point: 64-66°C

Example 5:

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: C1% (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
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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 added to 100 ml of EtOAc solution saturated with HCl
gas and stirred for 1h at room temperature. The mixture was then filtered, the solid washed
twice with 10 ml of EtOAc and dried at 30°C to yield 18.7 g of white solid (yield: 92%; purity:
99.8%).

Analytical results: (C;sH17NO,*HCl)
Calculated: Cl1% (12.69%)

Found: Cl% (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: (CisH7NO,*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.
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Example 9:

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 10:
] 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:

] 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 HC1 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 uLL was injected

info 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 1n the table below:
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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%
i Solubility (mg/ml) 1.11 2.14 1.60
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CLAIMS

1. A hydrogen halide complex of agomelatine, which has the following structure:

“NHCOMe

HX

wherein X 1s 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 to form a solution before HX

gas is bubbled through and the complex 1s 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 betfore the

complex 1s 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 1s saturated.
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