AGOVELATI NE HYDROBROM DE HYDRATE AND PREPARATI ON THERECF Techni cal
Field The present invention relates to an agonel ati ne hydrobrom de
hydrat e and preparation and use thereof, and to pharmaceuti cal
conposition containing it. Technical Background Agonel ati ne, or
N[ 2- (7- met hoxy-| - napht hypet hyl ] - acet am de, has the structure of
formula I'l. It is marketed under the trade nanme of Val doxan by the
French conpany Servier as a nel atonin agoni st and antagonist of

51-1-1-c, receptor. is the first me

i ndi cat ed AGD%};A@%@E&WW‘%WW? b&qﬁﬁhﬁl‘?/@ ﬂ?l on A ove
MO (Il ) In viewof its pharmaceutical value, it is |rrportant to
produce the corrpgi;nd or a conplex thereof with better puri ty,

sol ubi | iTeghndgadiFretthr oduci bility. Summa t) t

of the Phepwsent inwerainn rdses e at‘ég gi?‘i‘"t’:igdé‘ﬁ’ ‘cg)?r%)(dg%/t?h%ed Iﬁ%}g gg@g?gﬁ‘gg
hydr at e tfeesaf,and iphesteaseytichtcogsp B CPYIM e hi ity and purity, making
it favourable for use in the manufacture of pharnmaceuti cal

f or mul atTednBcaéBﬁﬂfﬁrﬁ‘i"h% agonel at| nt h RYEMISula 11, It is
AN Mﬁ;ﬁ%‘*? e
agonel amad@teéalndqr i |BH§>%P 1’ 5§0m @e aXu éﬁ% JURRldasd ne
hydr obr end ereagayidh fto& Tag brém ¢ a (HBr) Sai d
agonel aﬂﬁﬁ@smdmﬁt‘@?ﬁ%ﬁpﬁ ?eé’t'aé rlu tabl e for the manufacture of
phar maceuti cal fornmul ations. Wen ot her conventional inorganic acids
(such as sul phuric acid, phosphorl c pci Wc%er chloric acid) or organic
acids (such as acetic aC|d teial geid, tartaric acid, fumaric acid)
were used, it was not easy to ptod a hydrate { hydrates W th

unst abl e phyS| cal and chem cal propefties JOIyTandy
i nvent i dmviewolitslpharapceatienisl vt i‘tr’l%‘WH?'BhorQ{\ﬁ?‘ﬁ@ﬂﬁf&mg{@gvﬂr %E&t\;ﬁe

fol | owi ngjthsteterqutivesabifigepdirearogucidility 1) wherein X i's Br. The present
i nvention furthggmﬂgov'hdes a nmethod for the preparation of said
agomel atSumendy @ MHeHE©hydr at e, V\h rein a one & &gt h
11Br in %ny’bjfe@rorﬁﬂtecpr%%du‘@é“?‘tté‘ ?%{ttg @ Or“gg‘l"%“{ &;B@&% uithe
Ther e cancdilenttsalybititso s@kidibeand Ry Pt ) a&a‘ﬁa di ssol veda in aqueous
or gani c @Wtcﬁéﬁrm‘@tﬂﬁcoég’ém?%a%ﬁ‘ﬁ RS through and the

preci pitated crystal is r| nsed and d |ed sg:,,agﬂ,tigg fdsed
to an soWbarthe presPnRINMEHYYS otPHré 31 mg Hﬁ (dﬂg;()%ﬁfea d,?d{@ when
rinsed emomdpiinegan fHe 4 E @\ Q %ne rhtig'ﬂg rite 3 \QHatIRE the N

the fi r snixpdwitedydrebiemisAsidd Leld,
whi | e i rmanyéacliEef i TmaceHiga! %‘08%1 et“’ e °°“ o ﬁfmi% aEHBr

in the Sﬂ?lpb@rmac‘drﬁb?s@*%fceacmt P]eéClg ?rﬁanl I s with unstable
Speci f i cafirig aci @ﬁ’éf“at“f‘ﬁi})ew"(fahsegt aso%otgd%& e o an hg%ueoﬁs dcr)e;t%anl c

sol vent tﬁmloﬁJé“‘gc@Bt‘%WPp%?ﬁ”a?rhfﬂ?‘@ B tir is added dropwi se, and the
precipitated crystal is rinsed a f ¢ RUOWRItnonge
is di ssoT}\?é’deSP'ﬁ L ul Rfoé‘ﬁ?s\?gﬁtgorB%?tonre é’ y%&%’ﬁ&‘i‘% h&%’%{eﬁ %tt‘ ion i s%added
dr opwi seof f arialhe precipitated crystal is rinsed and dried. The
reaction tenperature in the present inv ’\lugzrb an be conventi onal
tenperatures for such reactions in the jart ong as it is |lower
than the boiling point of the MsP order L0 increase yield,
roomtenperature or belowis prefe terrpezrature bel ow t he room
tenperature is nore preferred, and 0-20C is nost preferred. In the
above- nenti oned preparation method for (gai d agonel ati ne hydr obrom de
hydrate, the organic solvent is not specifically limted so |ong as
it can diss&ahWweisBae starting material s agonel ati ne and I -1 Br and
meanwhi | e al |l ows sai d agonel ati ne hydrobrom de h a ong?atl e

preci pi tatteaﬁeseﬁiunteabbrefus@bwm'd‘??a‘ﬁ“%@dtfg‘"e‘ﬂe Prﬁ é’@é) @i %Qﬁ

met hyl  apgiratiremida hpiratg] wheeein agamelaiig {gRRI THE, 1 e.a nC% 15%0'1\18@:11
and et hyhgoantia¢ bydrebrpnisk dydral. TIorgeibe PEQPIOSTIE %o‘tnﬁ R Y pol arit

1




The present invention further provides a pharnaceutical conposition,
conprising an agonel ati ne hydrobrom de hydrate of the invention in
associ ated with pharnmaceutically acceptabl e adjuvants or excipients.
The pharnmaceuti cal conposition can be fornulated for various routes
of administration, especially for oral admnistration or for
injection. The useful dosage can be adjusted depending on the nature
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The agomelatine hydrobromide hydrate produced according to the present method has significantly
increased solubility than agomelatine per se, and therefore is more suitable for manufacturing
pharmaceutical formulations. The product enjoys higher stability, purity and solubility. In addition,
product with high purity can be obtained through a simple process, free of any complicated steps.

Pharmacological tests of the agomelatine hydrobromide hydrate demonstrated that it can be used for
the treatment of melatoninergic system disorders, sleep disorders, stress, anxiety, seasonal affective

disorder, major depression, cardiovascular diseases, digestive system diseases, insomnia and fatigue
caused by jet lag, schizophrenia, phobia or depression disorders.

The present invention further provides a pharmaceutical composition, comprising an agomelatine
hydrobromide hydrate of the invention in associated with pharmaceutically acceptable adjuvants or

excipients.

The pharmaceutical composition can be formulated for various routes of administration, especially
for oral administration or for injection.
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Examples
Example 1

1 g of agomelatine was dissolved in 10 m! 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: (C 1sH17NO;'HBr-H,O):
Calculated: Br% (23.35 wt%)

Found: Br% (23.27 wt%)

Mp: 88-90C

Example 2
10 g of agomelatine was dissolved in 100 m! 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: (CsH;7NO2'HBr'H20)
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,S0, was

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

Example 5
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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¢g
Lactose(Spherolac 100) 80.6 g
Starch 1500 255¢
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.

with the mobile phase. 10 pL of each solution

Solutions of the products at 1 mg/mL were prepared.
d chromatograms were recorded. The results of

was injected into the liquid chromatograph system an
the purity are shown in examples 1 and 2.

2. Stability Test
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Table 2
Sample Agomelatine content (mg/ml)
In water In 0.1N HCI In pH7.0 buffer
AG crystalline form II 0.26 0.30 0.25
AG'HBrH;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, orin pH 7.0
buffer. This means the former enjoys the potential of higher biocavailability than the latter.

4, Crystal Water Analysis :
Calculated water content in CysH7NO,'HBr'H;0 is 5.26 wit%o.

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%s,

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 VHI 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 W%, 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: N3 20 ml/min;

Protective gas: Nz 10 ml/min
Temperature range: Room temperature ~3007C
Heat rate: 10°C/min

/5. Crystal Structure Analysis



5. Crystal Structure Analysis 5.1 Diffraction Analysis Preparation
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2) Accelerated test (in closed container for 6 months): at 40 C, humidity: 765%RH
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.

Table 3 .
Purity of agomelating
' hydrobromide hydrate
Sample Water (5.25%) Br (23.21%) of Example 7
(initial value: 99.89%)
High 5.18 21.95 99.87
Affecting temperature 1
factors Strong light 5.22 22.?} 3323
High humidity 5.45 23. , 99'33
Accelerated test 5.41 23.(5); 99.84
Long-term test 5.l 8 22. .

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




Strong light 5.22 22.61 99.71 H gh humdity 5.45 2
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Therefore agonel ati ne hydrobromi de hydrate in the present inven"tion
i s stable, which is advantageous to preparations thereof Claims: 1
An agonel ati ne hydrobrom de hydrate of formnula!: ' -

Claims:
1. An agomelatine hydrobromide hydrate of formula I

NHCOMe

MeO
OO HX.H,0

D

wherein X is Br.

2. An agomelatine hydrobromide hydrate of formulal 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 =23.4046 (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 3,
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. '



NHcOve MeO . HX. H20 (1) wherein X is Br. 2. An agonel atine
hydr obr om de hydrate of fornmula] according to claiml in the form of
crystalline form exhibiting the followi ng crystal paraneters: space
group P21/c, lattice paraneters a = 7.5943 (7), b = 23.4046 (19), c =
9.6438 (8) A p = 1613.9 (2). .3. A nethod for the preparation of the
agonel ati ne hydrobrom de hydrate according to claim1 or 2, wherein
agonel atine is reacted wwth HBr to produce the agonel atine . ,
hydr obr oy, denky@catieal codposifios, compiicig dhagorndising btﬂg@hf%ﬁ‘idfb hydggte gqsprding to
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agonel atine is reacted with HBr in an aqueous organi ¢ sol vent tff
produce (hesaganapatdaiae hytiolondehgiathggprding o clam heie PrbHEFTE %% e
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aqueous kBrcismiphteniorphiobia audretestien Psoedsispi tate the crystal of the
product. 6. The nethod for the preparation of the agonel atine
hydr obr om de hydrate according to claimb5, wherein said aqueous HBr
solution is added dropwi se. 7. The nethod for the preparation of the
agonel ati ne hydrobrom de hydrate according to claim4, wherein

agonel atine is added to an aqueous organi c solvent containing HBr to
precipitate the crystal of the product. 8. The nmethod 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 organic solvent is ethyl acetate, nethyl

acetate, n-butyl acetate, acetone or acetonitri le. Il. The nethod
for the preparation of the agonel ati ne hydrobrom de hydrate accordi ng
to claim 10, wherein said organic solvent is ethyl acetate. 12. A

phar maceuti cal conposition, conprising an agonel atine hydrobrom de
hydrate according to claim1l or 2 in associated with pharnaceutically
accept abl e adjuvants or excipients, 13. Use of an agonel atine
hydr obr om de hydrate according to claiml1 or 2 for the treatnent of
nel at oni nergi ¢ system di sorders, sleep disorders, stress, anxiety,
seasonal affective disorder, mmjor depression, cardiovascul ar

di seases, digestive system di seases, insomia and fatigue caused by
jet lag, schizophrenia, phobia or depression disorders.



