.- 1 - NEWCRYSTALLI NE FORM VI OF AGOVELATI NE, PREPARATI ON METHOD AND
APPLI CATI ON THEREOF Technical field The invention relates to a
crystalline formof agonelatine, 1.

"N-[2-(7-nmet hoxy-I|-naphthyl)]acetam de, its preparati on and use
t her eof TR €RYSBAEKIGETABM WHIMAIGRVRLAWNE PREFTARATIONMETHOD AND
N4247- met hoxy- 1- napht hyDet hyl | ABBLEOATUONaFHERE@RD nane Val doxan has
the following formula: M NCH3 ( I ) Agonelatine has dual effects
by acting as an agoni st of nelatoninergic systemreceptors and as an
ant agoni st of the 5HT2C receptor. Its properties allowit to be
act i veTedhnidabfidéntral nervous system especially in the treatnent of
maj or depression, seasonal affective disorder, sl|leep disorder )
car di o¥he twention d¢lstentoencrysialineions oﬁﬁgwtla%d‘é&%@etgwt lepaphihyRl3eRtmide,
and fatigue caused by jet |ag, appetite disturbance and obesity.
Agonel Ht PrRarptonpRd useitheofyp| at oni nergi ¢ anti depressant, and is
effective for the treatnent of depression, the inprovenent of sleep
paranmeters and the mai ntenance of sexual function. The preparation

and thi@%@%nﬂf agonel ati ne have been reported in the European

pat ent 'm view of the pharmaceutical value of agonel atine;
it is Abbhéigite Whh Ub@ical hiie SRI2A7GAAMRRLN Chapkthyl)ditiyljadeyanfid @nd dnad name
stable crystalline formas well as with good reproducibility so that
it wi |l Valbexaatiwahé &dleoiig fommybhar maceuti cal fornul ati ons and stable
enough for long-term storage w thout specific requirenments regarding
tenperature, light, humdity or oxygen |eveajs.

Chi nesePat ent SCN200510071611. 6, CN200610108386. 7, CN200610108394. 8 and
CN200610108395. 2 have respectively di sl ojed®e crystalline forns

Il, 111, W V of agonel ati ne Mg@ g preparations thereof - 2 -
Anong these, crystalline formll pared by recrystallization
from et hanol and water; crystalling m 111 GI9 prepared by heating
agonel atine at 110C until conplete nelting occurs and then slowy

cool i ng,SMstind Hak budl QEE&RS bP Aot oA ag&ﬁﬁto@lm'ela%n‘ﬁﬁa}gai kysfeeh feGdpiort ¥hd & an
pr epar e% by heating agonelatine at 110C until conplete nelting

occur Santigahisovmtle bUTR@Pédptyr. T ldpedies ot it @0 bOadBECirthe comtiah e eusrygsten,
70C for about 5h until formation of the crystal occurs; crystalline

f or m Vespscigiye parted tioytneot ofl thadr 'dhprgisioan eeagyttal naftehtinei diaprdefy i shgp ndjsauder.
agonel ati ne. Description of the |Invention An objective of the .

i nvent ¢apdiovasculas diseases.adiseasesfl the Jigestive isytent JpsonBe aifolatisus: sapieed by Jgt lag,
crystalline formVl, i.ch exhibits valyable characteristics in.the .
phar nedfPgiie ?t“rg]%‘?‘ﬁlﬁn £ FOGHL- M’E“H Fn% B g‘&tér temSﬁ{oPH‘ggfcn%%lﬁi? Preisats 4, is
provide.a.process for pr I . | i

i o TR B sl PhERRlEbIh, G EhAEROR ot G KrafliGRRTH: Hefince
form ofe GO REbACrhe WHESRitidn D@ tHérdpRii PRI Tagbthé1hTRAlal© Beddi RESrRM i fthe
the crystalline formof ‘agonel ati ne shows main peaks at the

di f f r agdrbian pnghtaP0297284. 13, 11.82, 17.49, 18.29, 19.48, 19.72,

20. 50, 21.76, 22.54, 22.97, 24.56, 25.36, 27.16 and 31.93. The
crystalline form of agonelatine, wherein the nmain peaks at the
diffraction angles 20 in the X-ray powder diffraction diagramof the
cryst alnl vigre of thernhetmaseisical velyeras agpaolatinend is erifghionptain the Pilgcompound in a

' nt enslllié}}/ly (plupe, %gcri Cstea%}eagrgsstglline form as well as with good reproducibility so that it will be

advantageous in pharmaceutical formulations and stable enough for long-term storage without

speéiﬁc requirements regardihg temperature, light, humidity or oxygen levels. '

Chinese  Patents  CN200510071611.6, CN200610108396.7, CN200610108394.8  and
CN200610108395.2 have respectively disclosed the crystalline forms II, III, IV, V of agomelatine

and the preparations thereof.
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Among these, crystalline form II is prepared by recrystallization from ethanol and water; crystalline
form III is prepared by heating agomelatine at 110°C until complete melting occurs and then slowly
cooling down until formation of the crystal; crystalline form IV is prepared by heating agomelatine at
110°C until complete melting occurs, followed by rapidly cooling down to 50-70°C and maintaining
at 70°C for about 5h until formation of the crystal occurs; crystalline form V is prepared by so-called

“high-energy” mechanical grinding of agomelatine.

Description of the Invention

An objective of the invention is to provide a new crystalline form of agomelatine, i.e. crystalline

form VI, which exhibits valuable characteristics in the pharmaceutical formulation.

Another objective of the invention is to provide a process for preparing crystalline form VI of

agomelatine, which is simple to implement and easily reproducible.

The crystalline form of agomelatine, wherein the X-ray powder diffraction diagram of the crystalline
form of agomelatine shows main peaks at the diffraction angles 26 11.13°, 11.82°, 17.49°, 18.29°,

19.48°, 19.72°,20.50°, 21.76°, 22.54°, 22.97°, 24.56°, 25.36°, 27.16° and 31.93°.

The crystalline form of agomelatine, wherein the main peaks at the diffraction angles 26 in the X-ray
powder diffraction diagram of the crystalline form of agomelatine shows the following relative

intensity (in percentages):

26° Relative Intensity
11.13 12.4
11.82 17.8
17.49 20.7
18.29 17.9




13.1 25.36 16.7 27.16 12.2 31.93 10.1 A process for preparing the
crystalline formof agonelatine, wherein agonelatine is firstly
-di ssol ved in acetic acid and then addéd into 0-25C water to
precipitate the crystal. The process for preparing the crystalline
form of agonctl ati ne above, V\Tbyé[Eln thefsolutiq f agonel atinc in

acetic acid is nost preferab added sliowy t #at er wilth conti nuous
stirring to facilitate the p{ pitatign of t crystal|. The said
gradual addition to water e achi eved by dropw se addition. The

phar macol ogi cal studies w t (gg@/st alline formyyl; of agarel atine
according to the invention showed that |[the crystalline form VI of
agonel ati ne may be used in thedreatnment of dijgeases of| the

nmel at oni nergi ¢ system sl eep disorder, Istress, anxiety  seasonal
affective disorder or rraj or ;gizep;res& on cardi @gascul ar |[di seases,

di seases of the di gestive system—insemia—andfatigue{caused by jet
| ag, schi zophreni a, :)hob I a, ztegmesm on jand t hesl2i ke. The crystalline
form VI of agonel ati pe pruv. ded—according—to—the—inventii on may be
fotinul ated together|w th vat4.us phar maceut i ddlll y accept abl e

adj uvants or excipi epts—as various—dosgge forns for oral or injection
admni stration. - 4|- Accor#iiyg to thd inventli®dn, the new
crystalline formVIl [S obtained with hijgh purity, stability and good
reproducibility, and|is advahtYgeous fdr the pHar maceutli cal

formul ation. In addition, e%%tablﬂty and s%gbility of said
crystalline formare|al so su%1 i or over] the s ral exijsting
crystalline forms. Brief Description of the Drawing Fig.1l is an X-ray
diffraction di agram of the crystalline formVl obtained from Exanpl e

1 of t rb&gseﬁ} arlng%c%ﬁgllwfoﬁg Uf(é:‘gﬁm%tnﬁ[)m a'g&ﬁélﬁtﬂﬁq@ﬁrsw gﬁgolved

the fo own ng s ka 40Kv 40mA as |1 ght source, step |engt
0.02, srpﬁ;eu@w&dﬂ%mu&d i%6 B SPANGRT toPrddibitate IV Bris@MpPeEr at ure.  Speci fl c
Errbodl ments Exanple 1 1g of agonel ati ne was dissolved in 4m of
acetic acid with stirring, then slowy added dropwi se to 80nl of
wat er. The m xture was nmaintained at OC with stirring for 3.5h and
filterdlde prdresssivrimepacing Wees bredalling formaplere@rrlatine alipvee vhateins §ie sohien of
vacuumuntil the weight was constant to give 0.91 of white solid,
Pur i t y 220leng IWF?tiCnaﬁ‘dpﬁlfﬁ?“ PeFFere, ad@éa%w to W Wl%@%ﬁ*@?%%{?l%@
di ssol 4l of. aC| th irei then sl ow
dr opwi \éae?q’tt?fe %n%e%l?lt ,F %V\J% u?aé Fadu aﬂgﬂ\ Q)e‘ﬁat%ft méy B afetﬁeved by
stirrlgﬁ)p&,% and flltered The solid was washed with water 8nilx2,
dried a o under vacuum until the wei ght was constant to give 0.90g
of white solid. Purity: 99.6% nelting point: 97-98C. Exanple 3 2g of
agonel ati ne was dissolved in 8nml of acetic acid with stirring; then
sl ow y Taéd gegtmde@as etutlios He@ratysefilinsefort . VI TdfeaghinklatiieCacsdin@Btb hainvedion
at 20Cwith stirring for 3h and filtered. The solid was washed with
vat er  $ived 2hat dhel @ybtalineSHO Whdeagowabtivermanbe bselhe thegiegtntentwelsdissares phthe
to give 1.76g of white solid. Purity: 99, 6% meltlng poi nt: 97-98C.

1S

melatoninergic system, sleep disorder, stress, anxiety, seasonal affective disorder or major depression,

cardiovascular diseases, diseases of the digestive system, insomnia and fatigue caused by jet lag,

schizophrenia, phobia, depression and the like.

The crystalline form VI of agomelatine provided according to the invention may be formulated
together with various pharmaceutically acceptable adjuvants or excipients as various dosage forms

for oral or injection administration.



- 5 - The crystalline formof agonelatine from Exanple 2 was dried to
gi ve a powdery product, whose X-ray diffraction di agram was plotted

-wi th interplanar spacing d, Bragg 20-d4ngle and relative intensity as
follows: 20 d(A) Relative Intensity 11.13 7.942 12.4 11.82 7.481 17.8

17.49 5.066 20.7 18.29 4.846 17.9 19.48 4,553 66.8 19.72 4.498 100
According to the invention, the new crystalline form VI is obtained with high purity, stability and

good reproducibility, and is advantageous for the pharmaceutical formulation. In addition, the
stability and solubility of said crystalline form are also superior over the several existing crystalline

forms.

Brief Description of the Drawing

Fig.1 is an X-ray diffraction diagram of the crystalline form VI obtained from Example 1 of the
invention, measured by Bruker D8 ADVANCE instrument under the following settings: Cuka 40Kv

40mA as light source, step length 0.02°, scan speed: 8°/min, scan range: 3°-80°, room temperature.

Specific Embodiments

Example 1

1g of agomelatine was dissolved in 4ml of acetic acid with stirring, then slowly added dropwise to
80ml of water. The mixture was maintained at 0°C with stirring for 3.5h and filtered. The solid was
washed with water 8ml1>2, dried at 55°C under vacuum until the weight was constant to give 0.91g of

white solid. Purity: 99.6%, melting point: 97-98°C.

Example 2

lg of agomelatine was dissolved in 4ml of acetic acid with stirring, then slowly added dropwise to
80m! of water. The mixture was maintained at 5°C with stirring for 3h and filtered. The solid was
washed with water 8mIx2, dried at 55°C under vacuum until the weight was constant to give 0.90g of

white solid. Purity: 99.6%, melting point: 97-98°C.

Example 3

2g of agomelatine was dissolved in 8ml of acetic acid with stirring, then slowly added dropwise to
160m! of water. The mixture was maintained at 20°C with stirring for 3h and filtered. The solid was
washed with water 16mlx2, dried at 55°C under vacuum until the weight was constant to give 1.76g

of white solid. Purity: 99.6%, melting point: 97-98°C.



'20.50 4.328 14.5 21.76 4.080 19.7 22.54 3.941 22.0 22.97 3.868 26.2
24.56 3.621 13.1 25.36 3.509 16.7 27. %6 3.280 12.2 31.93 2.800 10.1

The crystalline form of agomelatine from Example 2 was dried to give a powdery product, whose
X-ray diffraction diagram was plotted with interplanar spacing d, Bragg 20 angle and relative

intensity as follows:

26° d(A) Relative Intensity
11.13 7.942 12.4
11.82 7.481 17.8
17.49 5.066 20.7
18.29 4.846 17.9
19.48 4.553 66.8
19.72 4.498 100
20.50 4328 14.5
21.76 4.080 19.7
22.54 3.941 22.0
22.97 3.868 26.2
24.56 3.621 13.1
25.36 3.509 16.7
27.16 3.280 12.2
31.93 2.800 10.1

Tests of experimental results

Crystalline forms II, III, IV and VI are respectively placed in a thermostatically controlled container
at 40°C for 20 days. The stability of the said crystalline forms is assessed by high performance liquid

chromatography.



“Tests of experinmental results Crystalline fornms I, IIl, IV and VI
are respectively placed in a thernostatically controlled container at
-40C for 20 days. The stability of theésaid crystalline forns is
assessed by high performance liquid chromatography. 1. Purity

Measur enent of the Sanpl e Chromat ographi c conditions: octadecyl silane
bonded ! sturiteiegpyrepient of the Sgmplex od sol uti on of 10mM L phosphat e buf f er

Vol une iR saador o Y BRO IR - B0 6 DR sl o & o
220m. Tlefafeeuga&e}! ég}oﬁ%s?elﬁftsrpﬂ ?.;G%F,&%gfraigl @praxme%@gce%aﬁg% @_:ﬁﬁ} Pﬂgme as

The_cr?%? I ne _ were fornmulated wt
mobi | e RBAS rRS MBI enDOlatitd 9PC; UBdctRh wACRNAR 2DOkEn SKHeUburBN is@Sermined
renoved and injected into the liquid chromatogyaph. The chromat ograns

wer e r @& deidernd] stAesdynaifodt he Sanpl e The assay was carried out using
an external standard nethod as described under Purity Measurenent of

the Sanple. The results are as shown in Table |I: Table |I Sanple nane
Purity of crystalline formIT Purity of crystalline forml]I Purité
of cryJhariystalting forms IDALPEY ppd, Vhversrfgapulated Wigh the mebig pisss &y knginbsglyton.

10uL of each of the solution was removed and injected into the liquid chromatograph. The

chromatograms were recorded.

2. Assay of the Sample

The assay was carried out using an external standard method as described under Purity Measurement

of the Sample. The results are as shown in Table I:

Table 1

Sample name Purity of Purity of Purity of Purity of
crystaliine crystalline crystalline crystalline

form 11 form Il form IV form VI

Before storage 99.79% 99.77% 99.82% 99.60%

After storage in the 99.24% 99.10% 99.54% 99.55%

thermostatically
controlled containers
for 20 days

3. Solubility Measurement in Water

The measurement was carried out by HPLC using an external standard method. The results are as

shown in Table II:



"99.79% 99. 77% 99. 82% 99. 60% After storage in the thernostatically
controlled containers for 20 days 99.24% 99. 10% 99. 54% 99. 55% 3.
-Solubility Measurenent in Water The ntasurenent was carried out by
HPLC using an external standard nmethod. The results arc as shown in

Table I1: Table Sanple name Purity rystalline formlIl Purity of
crystalline formVl Purity 99. 79% 9 % Sol ubility (ng/ral)
Sample name Purity of crystalline form 11 Purity of crystalline form VI
Purity 99.79% 99.77%
Solubility (mg/ml) 1.11 1.24

From the above results, it is seen that the new crystalline form VI of agomelatine is superior over the
several existing crystalline forms in terms of stability and solubility. With regard to its preparation,
the new crystalline form is also of greater value than the existing crystalline forms III, IV and V in

terms of industrial application.



"1.11 1.24 Fromthe above results, it is seen that the new
crystalline formVl of agonelatine is superior over the several
-existing crystalline forns in terns of-stability and solubility. Wth
regard to its preparation, the new crystalline formis also of

greater value than the existing crystalline forns Ill, IV and Vin
terms of industrial application. —é&ﬁgﬁwﬂélains 1. The crystalline

form of agonel ati ne, wherein the X-ray powder diffraction di agram of
the crystalline formof agonel ati ne shows main peaks at the

S oA S0 e R 51, i o o

cryst alhk@@ind REMoPheRAGRNBE oWl Satlifekd Red diffrafdh@ndlescioail msd, 11 8hg N RUTP,
the mai N peaks at t%e diffraction angles 20 in the X-ray powder

di f f r acg.poni1giggrarmeafo.sohe gy, akd, the7% ot.56°015. HgATElcatndiE . Bhow t he
following relative intensities (in percentages): 200 Rel ative
Intensity 11.13 12.4 11.82 17.8 17.49 20.7 18.29 17.9 19.48 66.8
19.72 100 20.50 14.5

2. The crystalline form of agomelatine described in patent claim 1, wherein the main peaks at the
diffraction angles 26 in the X-ray powder diffraction diagram of the crystalline form of agomelatine

show the following relative intensities (in percentages):

20° Relative Intensity
11.13 12.4
11.82 17.8
17.49 20.7
18.29 17.9
19.48 66.8
19.72 100
20.50 14.5
21.76 19.7
22.54 22.0
22.97 26.2
24.56 13.1
25.36 16.7
27.16 12.2
31.93 10.1

3. A process for preparing the crystalline form of agomelatine described in patent claims 1 and 2,
wherein agomelatine is first dissolved in acetic acid and then added into 0-25°C water to precipitate

the crystal.



"21.76 19.7 22.54 22.0 22.97 26.2 24.56 13.1 25.36 16.7 27.16 12.2
31.93 10.1 3. A process for preparing the crystalline form of
-agomnel ati ne described in patent clainB-1 and 2, wherein agonel ati ne
is first dissolved in acetic acid and then added into 0-25C water to
precipitate the crystal. 4. The process for preparing the
crystalline form of agonel atine described in patent claim3, wherein
t he sol ution of onel.atine in.acetic_.acid is added slq [
wl th coniitesgs Berrpr i o RURE Frnes S dRe BT Bk el dRhein
crystal,, . tical,: C Lt J |
Form wirecPsh AR RER b CELCATP R AL Do EY Balhy VIR (SRR pARe o
for nul al.aehd B9etbplatthlonmBRALARCEUt i cal |y acceptabl e adjuvants or
excipients. 6. Crystalline form VI of agonel atine described in
patent claiml1l and 2 for use in the treatnent of diseases of the

mel at oni nergi ¢ system sleep disorder, stress, anxiety, seasonal

af f ect bvé phlirsaeredéral cympaition, vdepirets costallivafodh ol o egdmelatid deserdhed in patent
di seases of the digestive system insomia and fatiqye caused by, jet
| ag, selinsdpind @rmay beforamiaied torsheewih BB gui{Ry poogpiable adjuvants or extipients.

6. Crystalline form VI of agomelatine described in patent claim 1 and 2 for use in the treatment of
diseases of the melatoninergic system, sleep disorder, stress, anxiety, seasonal affective disorder or
major depression, cardiovascular diseases, diseases of the digestive system, insomnia and fatigue

caused by jet lag, schizophrenia, phobia, depression and the like.



