WO 2011/ 113362PCT/ CN2011/ 071910 AGOVELATI NE HYDROCHLORI DE HYDRATE AND
PREPARATI ON THERECOF 5Techni cal Field The present invention relates to an
agonel a oride hydrate, preparation and use 0
pharmaceut1 cal conposition containing it. Technical Baunyi vunu 1u

Agonel atine, or N42-(7-met hoxy-1-napht hypet hyl]-acetam de, has the
structure of formula Il. It is marketed under the trade nanme of Val doxan by
the French conpany Servier as a nelatonin agoni st and antagoni st of 5HT2c
receptor. It is the first nmelatonin type anti-depressant, indicated for
depression, inproving sleep and sexual function. NHCOVe MO % |1 In view
of its pharGMELATANERYRROCHLORINEHEDRAKE AYDIRERARATHAN (ﬂm or a
conpl ex thereof with better purity, solubility and reproducibility. Summary
of the Invention 20 The object of the present invention is to provide an
agonef at TeehnieptFieldh| ori de hydrate featuring excellent solubility, stability
and pur i Tl pressii ippntien relaies tor aitsigemelafine hydroghorids by drats Utrenaraiiog agsf use thereof,

phar mac e#td te aharmageptitabeqmenesitienepniiningy agonel ati ne. When the present
inventors attenpted to purify agonel ati ne product, we surprisingly found
that 25 AecwrisnbBackgravad form a physically and chenmically stable agonel atine
hydr déhl égvra@athmymra{—é?-Gﬂmﬁhwﬂe@pgﬁwlvﬁtwoﬁce}@mslpdw the gpciure pidoymulash; s

agomel at magkelsq drdse tie gpdaramepd Valdexandy <he Hreiish eormpsny Sprvicpastmelatonip aeafst

phar mac e@fd astgigorisof i Briresarior. Wiethe Srsharlatopinrgsanérantessitrigdieated fici ds (such
as sul phdenressignsiigproping sleeromd eexaeli functiger chl ori ¢ acid) or organic acids (such
as acetic acid, oxalic acid, tartaric acid, fumaric acid) were used, it was
not easy to produce a hydrate or hydratgsCoim¢ h unstabl e 30 physical and
chem cal properties were obtmc e present invention provides an
agonel ati ne hydrochl ori de hydr at the follow ng structure of fornula

| : 1535(1) wherein X is . The esént i nvent{ldbh further provides a

nmet hod f orvigwef ipyphpaiaadutioal velie, Stk thpgamed prioduve thtGompoundoh b osmdex thgrelifat e,
wher ei n adb betcapuritg solibiligamt egradutihilidCl i n any formto produce the
agonel ati ne hydrochl ori de hydrate. There can be two processes: agonel ati ne
can be dSsmealavedf thaInWw@ia011/ 113362PCT/ CN2011/ 071910 aqueous organic

sol vent keé dijet biGlie graseni invdatitrois edprbhide argdgomaldtinethydpridorigy Hydtatedeatunygt al i s

ri nsed amctetknit sdybility, sedydivedratpurity, maling faxdaetde fop use is tHeumdnofactoenfai ni ng HC1
and t henphdmeageni@l forhabteos conysiing agosetatimsed and dried. The results from
repeat ed experinents show that in the first nmethod, the oversupply of HCL
only resiHes tHeprdsentinveytomslatiempidy to @uiify agbreclgime productevhouprisingly fsurdgldter t o
cont 26| tgvenchaino cant fordf a piGlically anth ehapatally ntable Tgencddtior bydrodidorsle bphade wherhod i s
pr ef er r echixeBpethilfyiloalidlgric asig GHEI) afaiichagoomiatind lydrobiBloadidedrateis antable foe thes

or gani ¢ sahufeatire bEflarmeacautsal foemtatioon Véien othgr dd@ientignah thdegdnid rcigagsed,as and t he
preci pi t stlptdiric nyis,tphbsphsria dcivs petchdortt atid) edorgdn@Adctde Kguelt asesktyc acalgombt adid.ne i s

di ssol vecthrtaric atd)amaicacikly et uipdfiowes @ ey tspréfite s bydrste onhyidsatea cdb dinslabdpwi se,
and t3he phpchint abandcat pyoptréts wae pbtmisetd and dried. The reaction tenperature
in the present invention can be conventional tenperatures for such

r eact i onghé preeheineamtiomprovidesgpnagomdlating hydraghloridh Apdrath evithdlid foligvippstrictugfoft he
sol vent . fdrmularlder to increase 15yield, roomtenperature or belowis
preferred, a tenperature bel ow the roomtemeemature is nore preferred, and
0-20C is nost preferred. In thgeabove-pentioned preparation nethod for said
agonel ati ne hydrochl ori de hydrate,ifﬁ gamixH,e0l vent is not specifically
limted so'long as it can dissol vet# arting materials agonel ati ne and
20HC1 and neanwhil e all ows said agonel ati ne hydrochl oride hydrate to be
preci3fitated. Suitable solvent can be GBFed includes ethyl acetate, nethyl
acetate, n-butyl acetate, acetone, acetonitrile and the |ike, and ethyl
acetate | e@ﬁ@i%&ﬁ?d- Organi c solvents with higher polarity such as
alcohols%?e anol and nmethanol etc.), DV, DMSO are |ess preferred. 25 The

present lTﬂg ﬂé&énP vén%iol?ﬁlmal E’ﬁlﬂeﬂloht?&ttheéﬂ?épa}am{@ s%fdsagf)ﬂ!ﬂ et hat among so

many GoNYEAAANAE nihd Syhe fakififis CRBed FRE HOMnly e b Brob@lcih St abl e

agorel at | ciqn T Eﬁg %Mr €h A Cre cgbgem.)f)%c&%sz Qéo Sltihé E HRldis & such
y, SO rrty, and hyg

as stabil ygroscopicity, are better than those
products of agonelatine with any other gconventional acid. The process is
al so less conplicated than if other acid is used.

a,
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30 The agonel ati ne hydrochl ori de hydrate produced according to the present
nmet hod has <innifirant jncreased solubility than agonel atine ner <e and

t her ef or litabl e for manufacturing pharnaceu ons.
The product enjoys higher stability, purity and solubility. In addition,
product with high purity can be obtained through a sinple process, free of
any conplicated steps. Pharnmacol ogi cal tests of the agonel ati ne

hydrochl ori de hydrate denonstrated that it can be used for the treatnent of
mel at oni nergi c systemdisorders, sleep disorders, stress, anxiety, seasonal
af f ect i vequeeusergaic solvert beforgdfrl @asis grbbledshranahvand eheipscinipied syeal s digeand ve
syst em diltirdagressomelniinsrean be aslderd qoatspgw eataging iy andthen fig presifiptsdpmpens a,
phobi a orinsgéprdedsisd gFhedesyly fgam sepeappreexperancatsshow thahinitar{irsiuprathpdy ther ovi des a
phar maceensrsspply ebHpbailt feants icloprpr yigilvghilarn thesrvendnethed. HytesieHP SPItbtRy dr at e
of th® i sreemt PIOACI in theselyentatherefanp.tthe ssennd mededis wefPsd- accept abl e adj uvant s
or excipients. 45The pharmaceutical conposition can be fornul ated for
various Bregifiesllyppecmsiating eansalsp ibe pddeg spmciangony ok sl vent bedpie APYYSAt i on or for
i nj ect i opentainiy HEhis pdded dBpPicT/aoisie prycorand oytplds tiased gid disdage can be

adj ust ed dependi ng on the nature and severity of the di seases to be

t reafl@d, Altpraativelyeagomelativg ip ﬁ@%oﬂ‘e@s}ill@_)?rgarawlfﬁgbbe&maq»éwjﬁ{CIé?lufo@S pidedent s.

The dai | §ropwisagad thapresipitatederywal is tinsed gdyirigd.and nay be administrated in a
singl e dose or in several divided doses. 5Brief Description of Draw ngs
Repr esenfhq tegesion seapptaie ipftha meserinvsation qapbeernveiond éenperaiesiat ¥eh wi th t he
dr awi ngsreagtions tehe arbasdenstas it ivlorerthan the belipanoing of the selvang dn ordpido GiFATt ages of
the pf eswinld, fopmderapesmure Pr plovt isprrdeigedt hiemmresaiurerhslonghy IRAMJFMRIRIUIE FTBRIEt  of
Exanpl e Brefered.toad pRASeinmopippelertddon. 10 Fig. 2 shows the X-ray powder
diffraction pattern of the product of Exanple 7 in the present jinvention.
Exanpl esImtBe #exerplcationed prgpasition dorisaid ageiselaing bydrp¢hlorple hydrale, the gggnic 0. 5 g
aqueous kd¥ensisIngt spefiqaip biniterhss lerors dt cdn dissal aheaytartimrrmataripds agpielatine agg s
stirRed Helandhmeaawhila Hlews paid pgometptinglpdrachleridaiideptsfgde prepipigied: wpigadleni t h 2 n
of Et OAcSHrat enibe gsedtindhglegsthy] agtatemepthy] aoctste. pigbiybacs@le %fe‘geﬁ prgigpitritsgind oy

yi el d: 8thetiby, anderryleageseie #iprefeready Qragnie selvents withdhigher polargy sushos plgoholr wt o)
Found: Cl=thapalenggethang eWb,:DMﬁJ?:%'@O% eseangieeed2 10 g of agonel atine was
added to 100 nml of EtOAc, and 4.6 g of aqueous HCl solution (36% was added
dr opw# s e The Pre®as invandorhis Reapi@seoys indhat thedeveptgrs fpynd thh gmppgesp many ceipvsgfionalnd t he
sol i d wageids, promelatipf ead regict Wit HChio form Eyteb-azameladig ydroghlonds hydeefs, et or d 10. 2
g of whi plysisal irepetisgef which, gechggsstabiliey) splubdigy. 204 hyessreenicityedie Aetteathan (P8fes f or
d : Cal catodueagef agpmglating with apy ofperrgpivationel agid: The @ecait Biplswfess apgentedihan
Exanpl e # othegacid isgigrsrel ati ne was dissolved in 10 m of Et0Ac under
stirPPng, and concentrated H2SO4 was added dropwi se at roomtenperature. No
sol i d pr &be ggomstatine pidrachigridey e preduced aserding tothe EB‘%%‘?EW@thﬁd has gigpjficant

agomel at inseeasgd solybi§tyshapagomelating pat sepgndptiiquplpreinypere seitaplerdprypenuiRyring

concent r fkassaqqpiiah fopmulaticns dde aradpdiicsieysitigher sebilitypusipy and splaRititypintaddiden: dur i ng
the enti Pedptsldigh pEsityepr ke optajupd thropgh axsiple PResshdrerQtany coaplicisd stems- 10 m

of EBOAc under stirring, and glacial acetic acid was added dropw se at
10C. NoPhumpeplosicabiops slthergomalefipmghydpashlarids hydrats dsmongrateg ot joan s usgiior
2011/ 113862perrad ol ompeiosysiey dordssones Aispifarsyisssapdedy: yegonee ity of
Et 0Ac ungisprden major frpressipn cirdionsse ariseaschuligestiys srsicn prrpes einspmnizgne fatighe sol i d
preci pi t &tusell Riuie 'ag sehiroplegin.mokip piciegessimdisppless- 7 5 100 g of agonel ati ne
was d8ded to 1 L of EtOAc, and 50 g of aqueous HCl sol ution (36% was added
dr opwi se Tag pregrat inyendomfugthermeoviges ?§gﬁrmﬁ@é}th%?omﬂ‘?§ltl&rh_tﬂorf‘PFéSh“gf"i“lag‘é}’%ﬁ‘,ne and the
sol i d wadyerpehdasisle hiygrate ofyihe invemon iy assciatadonith Pharnageytisdlyaccaptble 28y vast$rd 101
g of whi €E¥I¥YNS-d (purity: 99.7% vyield: 82.5%.

45  The pharmaceutical composition can be formulated for various routes of administration, especially
for oral administration or for injection.
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10El enental analysis for C: Calculated: A% (11.91 w% Found: C % (11. 86
w9 M 7 777 "7 "jonelatine used in the above exanplec iec cammrejgl|y
avai l ab yrepared accordi ng to net hods knov Exanpl e
8: Pharmaceutical Composition Formulation for the preparation or 1uu0
capsul es each containing a dose of 25 ng (agonel ati ne) Conmpound of Exanple
7 30.5 g Lactose (Spherolac 100) 85.2 g Starch 1500 25.5 g CM5-No 8.5 ¢
Ac-Di - Sol (FI\/C) 17 g Stearic Acid 3.4g 20 Detection Met hods and Results 1.

Purity o hi di t C

0 o 7 g@%g%mogmg L e % jiwg e

o 7 (Vviv);, i I

st andard &eﬁ%d@?ﬁ?a H;tr?)tﬁ ’%Fadd’ﬁ%?rsm efverél( fg and 2. SoI Etl (r)ﬂg

of thglg ts .at n1_vvere prepared with the nobile phase 10 tL of
o]

le esgrap%glso ;
chr ot oRPEREGYST asf%gff kil Ret et il wptﬁ”}?et@gwg R R

chromat o

Exanpl es®nvanle ?bje“és @Fﬁ?ﬁ’l grd pdvapiages of the presgt IvgRLop, o product of Exanple 1
mafhpl acg bﬂg g tor at 4 C fo{‘)ﬁg Edd‘la%s et %Fm ne I{R% 35stability
Wi

2011/1,i< g2 a/y(???rg%* At OBPT %?Bf’c “’@Fﬁ ?71“ By by 5 Day

10 Day 35VHEORCI . H20 99. 6% 99. 5% 99. 5% 99. 5%

Examples

15 Example1l
1 g of agomelatine was added to 20 ml of EtOAc, 0.5 g aqueous HCl solution (36%) was added
dropwise at 10 °C. The mixture was stirred for 1h, and then filtered, and the solid was rinsed twice
with 2 ml of EtOAc and dried at 40 °C to afford 1 g of white solid (purity: 99.9%,; yield: 81.7%).

20  Elemental analysis for Cl:
Calculated: C1% (11.91 wt%)
Found: C1% (11.88 wt%)
Mp: 88-90C

25  Fxample 2
10 g of agomelatine was added to 100 ml of EtOAc, and 4.6 g of aqueous HCI solution (36%) was
added dropwise at 10 °C. 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 10.2 g of white solid (purity: 99.8%; yield:
88.7%).

30
Elemental analysis for Cl:
Calculated: C1% (11.91 wt%)
Found: Cl1% (11.86 wt%)
Mp: 88-90°C

35
Example 3
1 g of agomelatine was dissolved in 10 ml of EtOAc under stirring, and concentrated H,SO4 was
added dropwise at room temperature. No solid precipitated during the entire process.

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

Example 5§
45 1 gof agomelatine was dissolved in 10 ml of EtOAc under stirring, and glacial acetic acid was
added dropwise at -10°C. No solid precipitated during the entire process.

Example 6
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AG = Agonel atine C151-117NO2 3. Water Solubility 5 Using ext er naI standard

net hod, the nraduct nf Exanple 1 was tested with HPLC, ~~~-~~ itk
agonel at e formll. The results are shown ng
t abl e 2 lavl © < oalipi e AgOITE| at | ne COI’]'[ ent ( ITg/ m ) I 11 vvatl <1 LI N S J_l\l HCI

In pH7.0 buffer AG crystalline formll 0.26 0.30 0.25 AG HC1. H20 0. 30 0. 40

0.30 10As can be seen, the agonel ati ne hydrochl ori de hydrate of the

present invention has better solubility than agonel atine per se in water,

in 0.1IN HC1, which is simlar to human gastric¢ fluid, or in 0 buffer.

Thi's meahof semelgfingeyasatisselyd ip fa mbaf %t%calpdqsﬁmﬁr@wg# fipagig geif W&%ﬁ‘c\dF‘E y than

the | at t &ppwiscat-10°G. N@%}‘étpﬁlmp\ﬁ&?‘éﬁi“rﬂﬁéﬂeﬁ‘?@ P1O5es§l cul at ed water content in

C15H17NQ2. HC1. H20 is 6.06 W% 4.1 Fischer's Method (Appendix VIII M

Chi nese Expmmaopoei a, 2010 The roduct of Exanp was .anal yzed

accor di nbootgcpféaqraelﬁing@ﬁéﬁd ﬁ‘%’ﬁa %&tSQrgOéW%lmH%gluflahﬁ 7 §ihe 6 15
w % 20 Fed frppwiset 191C ébaﬁwft e aystaredifen Yy and thady Eﬁdf@ iy 9 Yo

met hod afdcethet00 e EftAqpad dflEﬂfﬁdO o topdiopd HY agioghits SO fRuirap /& 4§ dt

Anal ysi s34 %Bbendi x VI1I Q Chinese Pharnacopoeia, 2010) 25 The pr oduct of

Exanpl e 1 was anal yzed according to said TGA net hod and water | oss was

founélotoE]B’é‘e‘Eal@‘?aIWc‘%/gor%zoanl ng crystal water content in the product is 6.67
w %  Fi gCHodpedSIpEN P hePhlogr am The nmeasurenent condition for TGA

met hod i £°URS’ ¢1&1 (L6R8 *18D Type of Instrument: NETZSCH TG 209F1 Type of

Cr uci bl eMRI 8% El ushing gas: N2 20 mi/min Protective gas: N2 10 mi / ni n

Tenperature range: Room tenperature -300r 35Heat rate:10C/ mn

Crystal Sgoncdatine gscarinihp shaye Frranmiesdsepnenastiell ey pigable o5 gat bﬁrpr?m@dxcqownaotemmr

di f f r act methogsdmown i thé at.he product of Exanple 7 in the present invention is

as follows: 40 XRD paraneters
Example 8: Pharmaceutical Composition

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

Compound of Example 7 305¢g
Lactose (Spherolac 100) 852¢g
Starch 1500 255¢g
CMS-Na 85¢g
Ac-Di-Sol ® (FMC) 17¢g
Stearic Acid 34¢g

20
Detection Methods and Results

1. Purity of Samples

25  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
30  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
Some of the product of Example 1 was placed in an incubator at 40°C for 30 days to determine its
35  stability with HPLC. The results are shown in the following table 1.
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WO 2011/ 113362PCT/ CN2011/ 071910 I nstrunent Bruker D8 ADVANCE X- Ray

D ffractoneter DetectorLynxEye detector X-RayCuKa 40 kV/ 40 mA Scanni ng
ModeThet . nochromaterNi -filter DivSlitl deg. | nm
Scanni ngConti nous Scanning from3 to 45 with 0.02/step Scaning tinmeb mn
10Scani ng speed8. 0/ m n Scani ng tenpRoom tenperature The X-ray powder
diffraction pattern of agonel ati ne hydrochl oride hydrate is characterized
by Bragg 20 angle, interplanar spacing d and relative intensity (1% as

follows: 15 Table 3 2-Theta d(A) I%9]:1£7 9 7360 11.24 13.635 6.4887 27.62
14. 427 6. 134516 QQ 1 872 5 20607 64 8767-1060-00216146, 4. 1089

62. 25 22. 259 §m§@ﬂ? 7 loa Day Day 5 "Day [0 | Day30 =
Xam
AG-HCIHL0 99.6% 99.5% 99.5% 99.5%

AG = Agomelatine C;5H;7NO,

3. Water Solubility
5  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 11 0.26 0.30 0.25
AG'HCI'H,O 0.30 0.40 0.30

10 As can be seen, the agomelatine hydrochloride hydrate of the present invention has better solubility
than agomelatine per se in water, in 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
15  Calculated water content in C1sH;7;NO,"HCI-H,O is 6.06 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 6.15 wt%.

20
The product of Example 7 was analyzed according to said Fischer’s method and water content was
found to be 6.10 wt%.

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

25  The product of Example 1 was analyzed according to said TGA method and water loss was found to
be 6.67 wt%, meaning crystal water content in the product is 6.67 wt%. Fig 1 shows TGA
thermogram.

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

Flushing gas: Nz 20 ml/min

Protective gas: N3 10 ml/min

Temperature range: Room temperature ~300°C
35  Heatrate: 10°C/min

5. Crystal Structure Analysis
The measurement condition for the X-ray powder diffraction pattern of the product of Example 7 in
the present invention is as follows:
40
XRD parameters
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22.794 3.8981 19.22 23.878 3.7235 31.32 24.214 3.6726 82.40 25.457 3.4960

41.45 25 714 2 AR17 37,06 27.430 3.2488 31.69 29.207 3.0551 13.75 Wen the

crystal :nt invention is nmeasured by X-ray ere

may be nheasurenent errors for the recorded peaks sonetines due to the

equi pnent or conditions applied. 20Specifically, for exanple, the 20 val ue

has sonmetinmes an error of about 0.2, and has sonetines an error of about

0.1 even if very precise technical equipnent is used. Therefore, the

measur enent error shoul d nt when identifying the

st ruct ur BSEM@hch crys?ré.‘}‘er "%%géBIFIEP? ééfga‘iﬁ?m‘?tﬁe Agonel at i ne

Hydr ochl BFFEH Hydr at e D8R ée 96d f or stabl lity test as described in

Chi nese ﬁr%arynacopoel a é%i Y44 his test. 1) Affecting factors test (in
hl

open Moge 10 i gh tenperature (60 C), photostability under
stron @iﬂ (%Wlx) humi dity (92.5%H at 25C) 2) Accel erated test
(in cl os

Eal ner f Eegﬁ mont hs) at 40 C, hum dity: 75%RH 3) Long-term
test (i nP&toladt cont ai h&MP™ or ths% to 2 p,ym dity: 60%RH 30The
results ar8M8Eown in t @“‘F‘%‘PSIS&W“W t°%b eto% WWO step

2011/ 113 EIPEFMEN2011/D g‘#blo Table 4 Agonel ati ne Sanpl e

caning speed
Scaning temp Room temperature

The X-ray powder diffraction pattern of agomelatine hydrochloride hydrate is characterized by
Bragg 26 angle, interplanar spacing d and relative intensity (1%) as follows:

15
Table 3

2-Theta d(A) 1%
9.076 9.7360 11.24
13.635 6.4887 27.62
14.427 6.1345 16.38
16.872 5.2507 34.17
18.176 4.8767 100.00
21.610 4.1089 62.25
22,259 3.9905 7.94
22.794 3.8981 19.22
23.878 3.7235 31.32
24.214 3.6726 82.40
25.457 3.4960 41.45
25.714 3.4617 37.06
27.430 3.2488 31.69
29.207 3.0551 13.75

When the crystal of the present invention is measured by X-ray diffraction, there may be
measurement errors for the recorded peaks sometimes due to the equipment or conditions applied.

20  Specifically, for example, the 20 value has sometimes an error of about + 0.2, and has sometimes an
error of about + 0.1 even if very precise technical equipment is used. Therefore, the measurement
error should be taken into account when identifying the structure of each crystal.

6. Stability Test of the Agomelatine Hydrochloride Hydrate
25  The method for stability test as described in Chinese Pharmacopoeia was used in this test.
1) Affecting factors test (in open container for 10 days): high temperature (60 °C), photostability
under strong light (45001x), high humidity (92.5%RH at 25°C)
2) Accelerated test (in closed container for 6 months): at 40 °C, humidity: 75%RH
3) Long-term test (in closed container for 9 months): at 25°C, humidity: 60%RH
30  The results are shown in the following table 4.
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Water (6.10% C (11.86% hydrochloride hydrate of Exanple 7 (initial

purity: 0o 720A Affacting High tenperature 1.00 1.75 9° 7" f--*--= “*rong
| i ght 5. 67 H gh humdity 6.03 11.63 99.73 ist
6.02 11.65 99.64 Long-termtest 6.00 11.53 99.74 Ther_...._, ....... .hat

wat er content and C content of agonel ati ne hydrochl ori de hydrate are
decreased under a very severe condition, agonel atine hydrochl oride hydrate
is stable under other 5conditions, particularly in accelerated test and

| ong-termtest, which is favourable E%L use in pharmaceutical fornmulations.
WD 2011/113362PCT/ CN2011/ 071910 Cl aj fdled

Agomelatine
hydrochloride hydrate
0, 0,
Sample Water (6.10%) Cl(11.86%) of Example 7
(initial purity: 99.72%)
High
Affecting |temperature 1.00 175 99.51
factors Strong light 5.95 11.48 99.67
High humidity 6.03 11.63 99.73
Accelerated test 6.02 11.65 99.64
Long-term test 6.00 11.53 99.74

Therefore, except that water content and Cl content of agomelatine hydrochloride hydrate are
decreased under a very severe condition, agomelatine hydrochloride hydrate is stable under other

5  conditions, particularly in accelerated test and long-term test, which is favourable for use in
pharmaceutical formulations.


sharon
Text Box

sharon
Text Box


10

15

The invention claimed is:

1. An agomelatine hydrochloride hydrate of formula I:

(1

NHCOMe

MeO
OO .HX.H,0O

wherein X is Cl and wherein the agomelatine hydrochloride hydrate is in a crystalline form having
the following X-ray powder diffraction diagram expressed in terms of Bragg 26 angle, interplanar
spacing d and relative intensity:

2-Theta d (A) Relative Intensity (1%)
9.076 9.7360 11.24
13.635 6.4887 27.62
14.427 6.1345 16.38
16.872 5.2507 34.17
18.176 4.8767 100.00
21.610 4.1089 62.25
22.259 3.9905 7.94
22.794 3.8981 19.22
23.878 3.7235 31.32
24.214 3.6726 82.40
25.457 3.4960 41.45
25.714 3.4617 37.06
27.430 3.2488 31.69
29.207 3.0551 13.75

including crystals whose peak diffraction angles match within an error of +£0.2°.

2. A method for the preparation of the agomelatine hydrochloride hydrate according to claim 1,
wherein agomelatine is reacted with HCI to produce the agomelatine hydrochloride hydrate.

3. The method according to claim 2, wherein agomelatine is reacted with HCI in an aqueous organic
solvent to produce the agomelatine hydrochloride hydrate.

4. The method according to claim 3, wherein agomelatine is dissolved in an organic solvent before an
aqueous HCI solution is added to precipitate a crystal of the product.

5. The method according to claim 4, wherein the aqueous HCI solution is added dropwise.

6. The method according to claim 3, wherein agomelatine is added to an aqueous organic solvent
containing HCI to precipitate a crystal of the product.
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7. The method according to claim 4, further comprising rinsing and drying the solid after
crystallisation.

8. The method according to claim 4, wherein the reaction temperature is 0-20° C.

9. The method according to claim 4, wherein the organic solvent is ethyl acetate, methyl acetate, n-
butyl acetate, acetone or acetonitrile.

10. The method according to claim 9, wherein the organic solvent is ethyl acetate.

11. The method according to claim 6, further comprising rinsing and drying the solid after
crystallisation.

12. The method according to claim 6, wherein the reaction temperature is 0-20° C.

13. The method according to claim 6, wherein the organic solvent is ethyl acetate, methyl acetate, n-
butyl acetate, acetone or acetonitrile:

14. The method according to claim 13, wherein the organic solvent is ethyl acetate.

15. A pharmaceutical composition, comprising the ago-melatine hydrochloride hydrate according to
claim 1 in combination with one or more pharmaceutically acceptable adjuvants or excipients.

16. A method of treating a condition selected from sleep disorders, stress, anxiety, major depression,
and depression disorders in a subject in need thereof, comprising administration of an effective amount
of the agomelatine hydrochloride hydrate according to claim 1.



