- 1 - AGOVELATI NE HYDRCHALI DE COVPLEX AND PREPARATI ON METHOD THEREOF
Technical field The present invention relates to a conpl ex of

agonel atine and to preparation thereof. Technical Background
lThestructureofagoneIatlne(I) wi t ht hechkmi cal name

N12- ( 7- met hox thyl)ethyll-acetam de, is shown by the fornula
T bel o IRCUEL AT REHURBRALIDR GEMELBX ANRARER ARA TN WETHB THEBROF ne
‘French conpany Servier as a nelatonin agoni st and antagoni st of the
5HT2C receptor, for the treatnent of depression, sleep enhancenent
and mai ntenance of sexual function. NHCOVe MeO In view of its
pharmaceutical value, it is inportant then to be able to produce the
conpound or a conplex thereof with better purity, solubility and nore
reproduci bl e performance. Sunmmary of the Invention The objective
of the present invention is to provide a hydrogen halide conpl ex of
agonel dechracaldigldh i s nore sol uble, nore stable, and of higher
purity, making it nore suitable to be used in pharmaceuti cal
preparations containing agonelatine. A further objective of the - 2
- present _jnventiaon i rOV|de a preparati.on nethod for .the said
nybir ogen. BaF pirseRigmndien gy Rt i routir i OF SEThgteiheng 15 Pecoition Fuditor s
attenpted to purify agonel ati ne product, they surprisingly found that
agonel atine can forma physically and chem cally stabl e conpl ex when

m xed YhiphitdHR88kGuci ds such as hydrochloric acid (HC),

hydr o bTUﬁTt‘HC“U‘gHBTTj and hydroiodic acid (H'). The said conplex is
suitable for the preparation of pharmaceutical conpositions. However,
when ot her conventional inorganic acids (such as sul phuric acid,
phosphor i Thaci dstryserrehl oof ¢ agodielatineor géhi ¢ awithds (tech d&mﬁcéticnmne
acid, oxalic acid, tartaric acid, fumaric acid) were used, it was
“easy tb- [gr(adg@’@ogyré -nephiiybgthyl]- -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.

I

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



‘The said hydrogen halide conpl ex of agonel ati ne has the foll ow ng
structure: wherein X is hal ogen, preferably d or Br. The
-present invention provides a preparatixon nethod for the said hydrogen
hal i de conpl ex of agonel ati ne, wherein agonelatine is reacted with
I-DC in any formto produce the conplex. In the process, agonel atine
can bepoissgohvantion ns wnprovgani mrepayhticentethefl dorethElsXdi lydgeblhetidé poraplex of
the precipitated crystal is rinsed and dried; alternatively,

agonel agimeaténgn be added to an organic sol ution containing HX and the
precipitated crystal is rinsed and dried. The concentration of HX
should be the mnimal required for precipitation of the conplex. The
results frgm many experinents sho that..HCl 10 .ethyl .ace e .
(0 1 £r ondS e BE peEERE Iy RBor RRE 10 SRin el Hiog PATHR) paprisinety
t he nmo I IS At ey [ ; :

| or T Rl R B TR, PRIk R R AP et WL iR with
then rj icPdtdstHuB ds hydroéhloric acid (AC) 8y@bBoailt aslt(N®d), ahd py@pasdidgeid
hydr ogen hal i de conpl exes of agonelatine, there is no restriction on

t he or @&ni @hsodaik rbonmpdexd isasuitabhyg fas thd prepasdtioa 910 pHaramotwteat lwempositions.
reactants, agonelatine and HX, and allows the precipitation of the
conpl elowFes, whiel othsir wenyentayalbigorgenisgicaly (Fudbnasesuighurigcastcatphospheriayacid,
acetate, n-hutyl acetate, acetone, acetonjtrile aqg the,li%g, et hyl .
acet at RTHAIPHE aEIde OFgEgansy aidsy (seh asgrblg éF1d, PR tpricsid, dHmeric geid)
as al cohol s 4efhanol and net&ang% etc.é DMF, DMSO are not suitable.
Benef i WECGPeLHl as Rf&ARY (9Produce e coRIsXnt i hvention i s advant ageous
in that the inventors found that anbng so nany conventional acids,
agonel atine can only react with hydrogen halide to fonn a stable

conpl ex, fTResRNNFdresdn RIRBHIpRK Fag¥ibliine BiGhHe AlowWiADthidite:
solubility, and hygroscopicity, are better than those products of
agonel atine with any other acid. The proe® 'éﬁ”ﬂlso | ess conplicated
than if other acids were used. The thydrogerr” 8 ide conpl ex of
agomel ati ne produced accor dMafdio-the gresent method is nore sol ubl e,
nore stable, and of higher puritf : onel ¢ ne itself, making it
nore suitable to be used in phar kacewt preparations. In addition,
a product of high purity can be obtained through a sinple process,

Wit hout handrBi@g X & hdl6seh, hretdritgy (aeppki cated steps. Content of the

| nvention The follow ng exanples are designed to further

illustrate the present invention, wherein the specific paranmeters and
steps are not intended to limt the required scope of protection of

t he preselie present iryentigx gnpyidesla preparation gnethodonshatsaite hywdrogen halide
dissolved in 10 m of EtQAc with stirring, dry. HCl. gas was bubbl ed

t hr ougorex ehigamdaing HleTeim aeerBdAtincigetrcigvEh SR in apn oraplogrpgype the

t d i ni ht. Th t .t filt d, t | i.d .
nehod VTS 1P PR GEOREe 6 W NStPTS Som pEpicer et e §fX is
whi te b%%lbleq i(‘xpa'ﬁ'a' thy bre%?pi?a%d 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. Therefore, the most preferred method is to add agomelatine to
the solution of HCI in EtOAc to allow the target product to crystallise, which is then rinsed

and dried.



- 4 - Analytical results: (C151-117NO2HC1l) Cal cul ated: O % (12. 69%
Found: O % (12.449% Melting point: 64-66C Exanple 2: 3.0 g of
-agonel atine was dissolved in 30 M of £ O0Ac with stirring, dry HCl

gas was bubbl ed through the solution at roomtenperature until the

sol uti on stopped gaining weight. The m xture was then filtered, the
sol i d washethetpreseet methhd 51 ptepafinghPdkeganichldr icenhprixe 8@ gomejatmiedth8reds go
of white solid (purity: 99.8%. Analytical results: (Cl51-117NO2HC1)
Cal cul @seirtiogl 95 (the . @omic Felivdt usEdoag 112ng M) itMs| eblagtopdisprlve ghe gerstants,
Example 3: . . 10 f agonel atine was dissalved in 100 m .of FEtOAe
with sPE¥Reiagne en(ﬁ »Pnga?%b%ﬁs‘ilwb%ﬂé@tltﬂhro thee e%-o%&ﬁ i Sage%@fw be

wmst novened HEpL LRl TR ARBRE Tl B0 PR 15 Y el Bl S e

s, PR, Kk Doy Byl 5550 o By g g st
Found: (dhdfiol dmLh¥hahll did. NDNIL] DMSPdre@BEsuitable.

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 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 HCl 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 - Example 4: 10 g of agonel atine was added to 100 ml of EtOAc
solution saturated with HCl gas. The mi xture was stirred for 111 at
-roomtenperature and then filtered, the solid washed twice with 10 ni
of EtOAc and dried at 30Cto yield 10.9 g of white solid (purity:
99.8% . Analytical results: (C15H171\102.HCl1l) Calculated: C %
(12.69% PRaalytical G IE, IHHNOMHED ng poi nt: 64-66C Exanpl e 5:
According to the nethod for preparing agonel ati ne disclosed in

Chi nese Pg&elsnlatadNGb®d284R%)a sol ution of 17.3 g of

2- (7- met hoxy-] - napht hypet hyl am ne hydrochl oride and 6.6 g sodium
acetate |ﬁ°‘§“tdh§r1121 Mﬁg}‘gdded to a reactor, then 7.9 g of acetic
anhydrlde s added % stirring. The m xture was heated to refl ux
and t hen H% B RNQ%N«? s added. The m xture was cool ed down to
roomtenperature and the solid was filtered off. The filtrate was
extracted three tinmes with 20 ml of EtOAc and the conbi ned extracts
were evappgahp 2t 0 dryness. The obtained solid was then dissolved in
100 M of EtOAc with stirring; dry HCl gas was bubbl ed t hrough the

sol uti on a0 ¢ odapbaapanaivas elissolvied i 36 ADbIELOAC stidppidingadiyi HF1 gas was
wei ght. The m xture was then filtered, the solid washed twice with 10
m of Emlﬂmd thmougly ihedsomtlosoxtromycrep@amse gnig e sohitive Simpt:(ﬂ giping| weight.
91% purity: 99. 1%@ Anal ytical results: (C151117NO2-11 .
Cal cul Eb%anxtejeomSlt 23 ﬁ%reﬁofé}ﬁ golidyvaghed swiszoyithe mlioh G1EHF ﬁtld dead ge1®°C to

Exanpl e. C o.t] hod for preparing agonel ati ne
di scl o%lggi %'%gd%ivﬁ’ééegoggﬂ%‘mty@1%5284A, a solution of 17.3 g of
2- (7- met hoxy- 1- napht hyl ) et hyl am ne hydrochloride and -6- 6.6 (¢
sodi um acetate in ethanol was added to a reactor, then 7.9 g of

acetic anﬁxg i rg@ﬁsq@?igmmgmggl rring. The m xture was heated to
refl ux and t en 60 ni wat er was added. The m xture was cool ed down

to room tespelaadtCE qanzlecdde solid was filtered off. The filtrate was
extracted three tinmes with 20 ml of EtOAc and the conbi ned extracts
wer e evapbrmile1%q126¢%ess. The obtained solid was then added to 100
m of EtOAc solution saturated with HCl gas and stirred for |h at
room t enpelingrmeintTeE6Ai&t ure was then filtered, the solid washed
twice with 10 m of EtOAc and dried at 30Cto yield 18.7 g of white
solid (yield: 92% purity: 99.8%.

Example 3:

10 g of agomelatine was 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 10.8 g of white solid (purity: 99.8%).

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

Found: Cl1% (12.21%)

Melting point: 64-66°C



“Anal ytical results: (CI5H17NO2, HC1) Calculated: C % (12.69% Found:

Cl% (12.70% Melting point: 64-66C Exanple 7: 10 g of agonel ati ne
-was dissolved in 100 M of EtOAc with stirring, and dry HBr gas was
bubbl ed through the solution at roomtenperature until it stopped

gai ning weight. The m xture was then filtered, the solid washed tw ce
wi th 10 nExaempktdOAc and dried at 30C to yield 11.2 g of white solid
(purity: 99.3% . Analytical results: (Cl51-117NO2HC1) Cal cul ated: Br%
(24.6% FoOgdf aBrsiclap8e 86 aflddd: tonlgOpol of Et(B'S: ®tdidaxsatiphted 8vith HCY gep. dhe
agonel atine was dissolved in 10 mMl of EtOAc wiith stirring, and .
concenfHxuEdVEpsired 49E 1Ry F%mﬁr%tgrea%ndrfb@hﬁit@ﬁéeﬁhstsah% waglpdsgyigegwith

preci pitate ring.the, enti r e gk - le 9 .,1 g of
agonel Z{) F‘Hé’?\]/:vgéAa iagg 8’[‘%#1#%&%6 g}ﬂ?‘? g(?ﬁ B YAl Sf)ﬁé( Zﬁmﬂf i 9%98 knd
concentrated Fl 2S04 was added dropwi se at -10C. No solid precipitated
during the entire process. Exanple 10: 1 g of agonel ati ne was

di ssol ved Al By#i0a1Hsub: @Egéwwﬁm tirring, and glacial acetic acid

was added dropwi se at -10C. No solid precipitated during the entire

process. Calculated: Cl1% (12.69%)
Found: C1% (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 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 18.5 g of white solid (yield: 91%; purity: 99.1%).

Analytical results: (CysH;7NO,°HCI)
Calculated: C1% (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



"Exanpl e 11: 1 g of agonel atine was dissolved in 10 m of EtOAe
with stirring, and fumaric acid was added dropw se at -10C. No solid
.precipitated during the entire process. Detection Method The
conpl ex of agonelatine with EICL and El Br were both placed in an

i ncubator at 40C for 30 days. Afterwards, the stability of these

cryst abs$ gvasdistnugticede s ethgndiRk4S added Rura tegctdettbém 7i9n@bf acetic anhiftid® was
conditions: C18 colum; nobile phase: 10 mML Egos hat e buffer

(adj useddgdtvitlpstizing. Ther mixGagHyas:heated o iftuxiand therp6 my 0( watey wag efldadn The
tenperature: 40C, detection wavel ength: 220 nnj the rnal st.andard
met hod M atcooled qevan f w&&e@ weeand ﬁhw%@o‘r%ﬁ TR DHe Tho B aie was
phase n....10

at i.n t he oqr aph_ and
Chr omaf BEF LRI ramfa%d@d b EiHR e P4 Jut &P eolrocts Wete Wappgeted o
met hod §t
R Ty e e
Agor nepat ddiestiPay Br DBYat JodBMerhBerature. 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: (C1sH;7NO,*HCI)
Calculated: Cl1% (12.69%)

Found: Cl1% (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: (C;sH7NO,°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,S0O4 was added dropwise at room temperature. No solid precipitated during the entire

process.



‘Day 30 Conpl ex Agonel ati ne. HC1 99. 8% 99. 8% 99. 8% 99. 8%
Agormel atine. HBr 99. 3% 99. 3% 99. 3% 99. 3%

-7 -

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:
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 pL. 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:



3. Water Solubility HPLC with external standard was used in the
anal ysis. The results are shown below. Table 2 Sanpl e Agonel ati ne
‘Agonel ati ne- HBr Agonel ati ne. HC1 Purityg 99. 79% 99. 77% 99. 82%

Solubility (ng/m) 1.11 2.14 1.60

Table 1
Agomelatine Day 0 Day 5 Day 10 Day 30
Complex
Agomelatine'HCl 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




- 9 - CLAIM5 1. A hydrogen halide conplex of agonel atine, which has
the follow ng structure: NHCOVe Me() .HX wherein X is hal ogen. 2.
-The hydrogen halide conpl ex of agonelaine according to claiml,
wherein Xis C or Br. 3. A nethod for the preparation of the

hydr ogen hal i de conpl ex of agonel ati ne according to claim1 or 2,
wher ei £LAJME| atine is reacted with FIX in any formto produce the
conplex. 4. The nethod for the preparation of the hydrogen halide
conpl ex of agonel atine according to claim3, wherein agonelatine is

di ssolyed.in an prgani ¢ sol vent bef.ore .1-11X gas .i S .bubbl ed t hrough
and ¢ h- A pydioRi REMERERT Sbgmee B Sl b B8 Eolshinh SPiPsa  at 1 on
of the hydrogen halide conplex of agonel atine according to claim 3,
wherein agonel atine is added to an organic sol ution containing HX
before the crystal is precipitated. 6._.4he nethodjfor the
preparation of the hydrogen halide corfpl eNBE@YEng!l ati ne according
to claim4, wherein FI X gagfa®. by the solution is
sat 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.



