NEW CRYSTALLI NE FORM VI OF AGOVELATI NE, PREPARATI ON METHOD AND
APPLI CATI ON THEREOF Tee!ideal field The invention relates to a
crystalline form of agornel ati ne, -1-

' N42- (7-ineth. oxy-I-napht hypl a.cetarnide, its preparation and use

t her eof . Ted¥RW ERIYSBACIKYE GORIN VIAQFOABOHEL ABNGI BRERARANIQN IMETHED AND
| N-[2-(7- et hoxy- | - napht hy1) et h§PRHEAT®NIHERFPFor and name Val doxan has
the following fornula: O NACH3 C 1 ) Agonel ati ne has dual effects
by acting as_an,agonist of nel atoninergic systemreceptors and as an
ant agoni st*Pe 5HT2C receptor. Its properties allowit to be
aC_t Ive | mﬁeh&eﬁ%mré’lﬁés 8L Qédﬁne%yrﬁl_to?%m %&%FN-%-&X étl’ﬂ)xgﬂp—ga th{h%?]g.cgﬁlmdepf
maj or depression, seasonal affective disorder, s?eep dlébrder,
car di ovasicwlepratithh sebseseredi seases of the digestive system insomia
and fatigue caused by jet |lag, appetite disturbance and obesity.
Agonel atine is the first melatoninergic antidepressant, and is
effectivehiﬁﬁﬁygﬁk&%gﬁgnent of depression., the inprovenent of sleep
par anmet ers an e mal nt enance of sexual function. The preparation
and t her afetithine wige clehicagome| Afi-rTendiave-heenylcepmdct@didé And Bend name
European\%atent EPO447285. I n view of the pharmaceutical val ue of
agonel at i Yisloxanfas the feliqwinedigqmutey obt ai n the said conpound in highly
pure, and stable crystalline formas well as with good
reproducibility so that it will be advanta@eous i n pharnmaceuti cal
fornmul ati ons and stabl e enough for |ong=-termsst orage w t hout specific
requi rements regarding tenperategt e |l ilght’, humidity or oxygen |evels.
Chi nesePat ent sCN200510071611. 6, C7

. ﬁiao 60108396, 7, CN200610108394. 8and
| CN200610108395. 2 have respecti vel yi osed Ibhe crystalline forns

If, 111, 1V, V of agenelatine and the preparations thereof. Anbng
these, cragshaitnt R dudrdeddd by St KRPALEH DY nfe@EInYStalsl dtttetdRrslh O an
et hanol and water; crystalline formlIll is prepared by heating

agonel at izrfesogist of HTECHIAE intcertamis! retrertipsrdiv figo beestivesin drvdetthbrerohowbign,
‘cooling gO\é\gI] IP 'ntni lheft%ra me}i ! gin mce)lfor tdlge;‘ scir Sstee?il 1&’ %l%fgo%igaldlsiorqg' fslgé mdilso\r/deir S
prepared By heal'i ng Bgorel at i'Re" af 10T GRETH “CorpT S8 FerfiPngsode:
occurs, bobibaved: Byetapiithys 600t iRGHEHOWReh Ondlini{ Ak ADELMRIHE & R G at
70C for about 5h until formation of the crystal occurs; crystalline
form V i gpppiite gérueidndyyand onbesth.| dgpmichiinghis eirvefinglythelprerciventd emldengsianid iamigis of
agonel atipe. Description of the An objective of the inventian is to
Provi do. & ey G PR e P b dGGET t RO O AFTTRE “HaPHT T ch
exhi bi t s ovakuabheidhaagiRhiist dng ShetaPekih @seRNALFRGEI haCabeeh QdpBMlaat i
Anot her objective of the invention is to provide a process for

pr epar i n§ureregspagnt Eid4 28 m V | of agonel atine, which is sinple to

i npl enent and easily- reproducible. The crystallnme form of

agonel atine, wherein the X-ray powder diffraction diagramof the
crystal |l imngef o iR planRgQmBl 3LLOE SHOUWSIIB i RRAKS oBlin tiRGadififiloagthan
angles 20 11.13', 11.82', 17.19', 18.29', 19.48', 19.72', 20.50',
21.76', PR2uBgure2@mdOTble @vktaBBle for@bas3@el], as2withl §od agpcpd8dibiBg' so tHanet will be
crystalline form.of agonelatine, wherein the min peaks at the
 diffract fdg?i“aﬁﬁ‘)g‘ls s pﬁﬁg‘f“ﬁ‘"ﬂ‘:ﬁbf%?‘ﬁ?%&%%?b&ed?rﬂ?ﬂ‘a_@f ﬁ) At & Bt he
crvstall ép@&ﬁj@ﬁuﬁ%ﬁént@g@mﬁlﬁ@@ﬂ%ﬁg 8 hhiicf @kl BGs el ative
intensity (in percentages): 20'Relative Intensity 11.1312.4 11.8217.8
17,4920.7 18.2917.9 19.48 66.8 19.72 100 20.50 14.5 21.76 19.7

Chinese  Patents ~ CN200510071611.6,  CN200610108396.7, ~ CN200610108394.8  and
CN200610108395.2 have respectively disclosed the crystalline forms 11, III, TV, V of agomelatine

and the preparations thereof,



22.54 22.0 22.97 26.2 24.56 13.1 25.36 16.7 27.16 12.2 31.93 10.1 A
process for preparing the crystalline :formof agoneiatine, wherein
a.gonelatne is firstly dissolved in acetic acid and then added into
0-25C water to precipitate the crystal. The process for preparing the
crystalline form of agonel ati ne above, wherein the solution or

agonel atine in acetic acid is nost preferably added slowy to water
W t h contAnmuguiissesdrystatling €prit O if grepaled bhateerybthl Bzapineeinpditaad! iohwod; dhelline
crystal. The said gradual addition to water may be achi eved by
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crystalline form VI of agornelatinc e used in the treatment

di seases 101t€ ubtheormmdtahaiicnecg OlsyEthe mp1d54 ®apg dise0nh derqcshd rﬁﬁﬁtammg
anxi ety, seasonal affective disorder or major depression,

car di ovadcliial” druchewd forgitiva s5hsorsfel prieshgaine e Sioretd rset a
and fatig us e phreni a, phobi a; depression and
the like. Hgt%g }ﬁg?%yfkﬁén+%%§?%ﬁbkégf agonel ati ne provided according
to the |nvent|on may be fornul ated together with various

phanni wentical |y acceptable adj uvants or excipients as various dosage
forns foPesppfongf hediapiiqnon admi ni strati on. 4 According to the

i nvention, the neM/crystalllne formVl is obtained with high
purity,stability and good reproducibility, and is advantageous for

t he phar maesudive at thé arnvoagbatsi 10 Broviid a asld i/ §Qhhe &rhﬁof&%@ﬁﬂlvlﬂh& Y.c.af@aliine
solubility of said crystalline formare al so superior over the

sever al exin 8t iviigh exRite wiliablp ehafagierssicsBr ibe Phalessetipaptoronatiof t he Dr awi ng
Fig.' is an X-ray diffraction diagramof the crystalline form Vi
obtained from Exanple 1 of the invention, measured by Bather D8
ADVANCE  iRsiter WeAt e UN@einthn fioll 9WiRe: s6ttd g repag—i‘k@ryélgiﬁié X RALAS

| i ght source, step length 0.02, scan speed: Si/mn, scan range:

34- 80", mmpéﬁitnermmhai Lmide togplémleﬁli ad Evthodirpdabls. Exarrpl el Ig of
agonelatine was di ssolved in 4ml of acetic acid with stirring, then
slowly added dropwi se to 80nl of water. The m xture was maintained at
OC with s Jyrgtlalnge fork oﬁO%IﬁHg whickih %re@@m\ JMGISﬂJiThLQON\@§Tl washed \Waihl%
water 8mlx2,” dried at 55C under vacuumuntil the MEIt%t was const ant
to give ﬁmgmfgacgmolmptslemsmauwea@w iht yiffrQBonGglenas] 1lilhy lb&",niﬁ 49978.98C.

Exanpl e . .ssoly n qugcetlc acid with
stirri ngg”T8 /Qst%\/ég?i%e%%r’ DPoggt)é 7@? Water.  The mixture

was nalntalned at SC W th stlrrlng for 3h and flltered. The solid was
washed with water 8m x2, dried at 55C under vacuumuntil the weight
was consﬂambﬂﬁbmgmv@m0v®m@m@fWMhhn@esemmdMDﬂ@mﬁﬁ?mﬁggmé@éﬁﬁewtKng

poi nt: 97-98C %q agone| ati ne wgs di ssol ve |n 8

acetic a%"""&ervd“i“ﬁ“@ll |dfa1g’ia‘ﬁgo PherrEimewpry slotedc'dirs piivsent 6t Bor “"C

wat er . TQ@an§&&Lgmw@§ mai ntai ned at 20C with stirring for 3h and
filtered. The solid was washed with water | 6ml x2, dried at 55C under
vacuum until the wei ght was constant to give 1. 76g of white solid.
Purity: 99.6% nelting pornt 97-98C—The CryS[aI tine form of

agorel atine from Exanple 2 wa% dried tlo §F¢e°dBewdery product, whose
X-ray diffraction diagramwag plotted |with Ipipl-planar spaci ng d,
Bragg 20 angle and relative intensitylas follows d(A) Rel ative
Intensity 11.13 7.942 12.4 112

17.49 20.7

18.29 17.9




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 4.328 14.5 21.76 4.080 19.7 22.54 3.9211 22.0
22.97 3.868 26.2 24.56 3.621 13.1 25336 3.509 16.7 27.16 3.280 12.2

31. 93

19.48 66.8
19.72 100
20.50 14.5
21.76 19.7
22.54 220
22.97 26.2
24.56 13.1
2536 16.7
27.16 12.2
31.93 10.1

A process for preparing the crystalline form of agomelatine, wherein agomelatine is firstly dissolved

in acetic acid and then added into 0-25°C water to precipitate the crystal.

The process for preparing the crystalline form of agomelatine above, wherein the solution of
agomelatine in acetic acid is most preferably added slowly to water with continuous stirring to
facilitate the precipitation of the crystal. The said gradual addition to water may be achieved by

dropwise addition.

The pharmacological studies with crystalline form VI of agomelatine according to the invention
showed that the crystalline form VI of agomelatine may be used 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.

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.



2.800 10.1 Tests of experinental results Crystalline fonns 1, |11,
IV and VI are respectively placed in a thernostatically controlled
container at 40C for 20 days. The stdbility of the said crystalline
forms is assessed by high performance |iquid chromatography. 1.

Puri t y W%Hﬁx@r{g e anen&on ethesmp&}estagﬂg %t\@% d%&meg Wi Qqﬁ E)ﬁlg %tablhw and

oct adecyl si | ane bonded silica as filler; a mxed solution of |
Ornhﬂl_ﬂb@hosmhamembuﬁﬁbhzﬁampgﬁmednﬁmzphm%mﬂn@yﬁsmdmwn1hyQMMMidﬁa
and aeetonitrile in 2:7 by volunme as nobil e phase; colum tenperature
40C;  det SetiormdialRiEngiH Soohs FHB A5 aRP 14108 O Het'e FH Ak Strsi ARG EH

i nternal (standard nmethod. The crystalline fornms IL. H, IV and VI
were formulated with the nobile phase as | npa/niL solution. 141, of
each or the solution was renoved and injected into the liquid
chronato-r{ph The chromat ograns were recorded. 2. Assay of the
Sanpl e THE {teedd27V@8 out using an external standard method as

F ke SCERD i Vo
describe( under Purity Measurement of the Sanple. The results are as
shown in Table 1: Tabl e Purity of crystalline formH

Sanpl e neige iPur Kty Offra@loy Stagdah ion@efe@kimiihd form Vi Bothihddyrr@f Egkystiadilene
form 1V 99. 82% 99. 54%

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

lg 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 8mlx2, 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
80ml of water. The mixture was maintained at 5°C with stirring for 3h and filtered. The solid was
washed with water 8m1x2, dried at 55°C under vacuum until the weight was constant to give 0.90g of

white solid. Purity: 99.6%, melting point: 37-98°C.

Example 3

2g of agomelatine was dissolved in 8ml of acetic acid with stirring, then slowly added dropwise to
160l of water. The mixture was maintained at 20°C with stirring for 3b and filtered, The solid was
washed with water 16mix2, 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.



Purity of crystalline formVl 99, 60% 99. 55%
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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 260 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 resuits

Crystalline forms I, IIf, TV 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.



Bef ore storage After storage in the thernostatically controlled
containers for 20 days 99.79% 99.77% 99. 24%

-6 -
1. Purity Measurement of the Sample
Chromatographic conditions: octadecylsilane bonded silica as filler; a mixed solution of 10mM/L
phosphate buffer (adjusted to pld 7.0 by sodium hydroxide) and acetonitrile in 2:7 by volume as
mobile phase; column temperature 40°C; detection wavelength 220nm. The purity is determined

using an internal standard method.

The crystalline forms I, II1, IV and VI were formulated with the mobile phase as Img/mL soluticn.
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 It

Table 1

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

form I form HI 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 IL:



99. 10%

-7 -
Table II
Sample name Purity of crystalline form II Purity of crystalline form V1
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 111, IV and V in

terms of industrial application.



3. Solubility Measurenent in Water The neasurenent was carried out by
HPLE using an external standard nethod. The results are as shown in
Table IL Table Il Sanple name Purity-of nystalline formll Purity of
crystalline formVIl Purity 99.79%99. 77% Sol ubility (ng/nl) 1.11 1.24
From the above results, it is seen.thalithe new crystalline form Vi
of agonel atine is superior over the several existing crystalline
forms in terns of stability and solubility. Wth regard to its

preparatiOﬂj,‘ga the new crystalline formis also of greater value than
i

the exi st C@F%’f‘%l n _el’g?ffl%m?’l ‘I"}}ereg\/théﬁﬁ”?(/ PPt elfietioy dpspn<f _rﬂieal
appl i cat {Q8iine Rah 8PdgofdbidnlBhoks mdif Geakd ¥ ik Alekd-RAG: &g&% of 12091 @ ije,
wherein the X-ray powder diffraction diagramof the crystalline form
of agor n&l2at,i1nés°sHHoas 2o e peakssdat 2 vire2akisf, Rs.aet 170° angl .es. 20 11. 13",
11.82', 17.490, 18.29, 19.48, 19.72', 20.50', 21.76, 22.54, 22.97,
24.56, 25. 36, 27.16 and 31.93. 2. The crystalline form of agornel aLi ne
descri bed 10 DahERtiob! HaRokiafl&EEHN H 0GRl PSAESnhe HAE peaks at b
diffraction gﬁgl es 20 | r?gz%l eatIX-réy pol e?’ggild?rf r’actlélgn ed‘%ag??n% {(l)tfl “t he
cryst al | difiectboripleo e agmetatpbn@r sifowtid kieghalof dwkngallielfat of @gomelatine

intensities (in percentages): 200 Relative Intensity
show the following relative intensities (in percentages):

28° Relative Intensity
11.13 124
11.82 17.8
17.49 20.7
18.29 17.9
19.48 66.8
19.72 100
20.50 145
21.76 19.7
22.54 22.0
22.97 262
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 dissclved in acetic acid and then added into 0-25°C water to precipitate

the crystal.



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
for m of agontl atine described in patent claims 1 and 2, wherein
ag,onelatine is first dissolved in acetic acid and then added into
0-25C water to precipitate the crystal -9- 4. The process for
preparin he cry talllne form of agonel ati ne described in_patent

claim 3, f°° 8‘6%“6‘?“%&*‘? Blﬁstﬂkneéa?r?éf‘uaﬁlﬁlﬁt@e deserifed o Raterclag 3 ehggiped

slowy t QheV\@Iuﬁﬁn W 1 3mEIfte 1R UGMS oSk '15r Edd&gsh;vgy faghdd LA @onhml%us stirring to
precipitation of the crystal. 5. A pharmaceutical conposition,
wher ei n tidsditate thsrediditatios of e erydl. of agonel ati ne described i n patent
claims 1 and 2 may be fornul ated together with pharnaceutlcally
accept abl e adj uvants or exci pients.

5. A pharmaceutical composition, wherein the crystalline form VI of agomelatine described in patent

claims 1 and 2 may be formulated together with pharmaceutically acceptable adjuvants or excipients.



