WD 02/08212 | 2 0 JAN 2005 PCT /SE01/1)1643 Novel form of

(R) - N-[ 5- Met hyl - 8- (4- et hyl pi perazin-1-yl)-1, 2,3, 4-tetrahydro- 2- nagkﬂ hlyA1N] Zﬂﬂﬁ
nor phol i no\gQrﬂ’}z{fﬁWH?de Field of the Invention 5 This inventi®btt/Eelianes to a
novel formof a serotonin h5 -HT, B-receptor antagonist, nanely a novel form

of a salt of (R-N(5 1

-met hyl - S- (4- et hyl pi perazin-1-yl)-12, 3, 4-t et rahydro- 2-

. naphtyl ] -4-nor phol i nobenzam de referred to as (R -N

[ S- et hyl - $¢bd- hpenazt Nl ~ yl)-1 2 3 4-te hydr o- 2- naphtyl ] -4

nor phol | noq%pﬁéaﬂij?ﬁ%%i(i Aggﬁ\?ébﬂbgr%rﬁx‘ﬁpéﬂgg?'ﬂ? ‘.AI'YDTL!;gi“ﬁt‘iwlﬂ%ﬁ‘f&l&’%‘gﬂ%ér ates to
processes for® pro Getion of said Form A, which formhas a to potential use
after suitable pharmaceutical formulation in nedical treatnent. Prior art

[ 5- Met hyl - §&d14+ Lherazin- |1 -yl )-1,2,3,4-tetrahydro-2-naphtyl 1-4-
nmor phol i nobénzaorﬁgiér!vghﬁg?h the (R)- and (S)-enantioner and the racernate

and their Thi ifeddiRaTelafes 5 §RMNAEAN0AS Eergio%?rl Aoy L-Egc??sg%?é%ﬁ%’ep@ngu 4

Background of the Invention Various central nervou

depr essi onpoehXomt yf a eficof (RPPLE-mEB1yl-8ahy® ¢t -giishiuhance, of
neurotransnitters noradrenaline (NA) and/or gﬁ%ﬂ ﬁyc};ﬂggiﬂ‘y‘b?&é%hgg%g'm),
the | at t er "3AhSH ] Krmarphakneensimide mferfbd (otsuE- NS et @ GU@hb oy pyseshih 1. t he
t r eat ment % %egresm org]fare bel j eved to act by inproving the

neur ot r ansiY 97 oA - B 21dr9rérmaphty Jot-mosphal mebenzamied moogiciatbragiti i Al t
appears thqt. {h nt, of 5-HI'. neurotransm ssion primarily affects
t he depr esse%fnng%@&gﬁgc}g%%(?se?ﬁoﬂﬁhﬁsé%rsprfjﬂiécnoé‘rﬂf&ﬁ’é@n%ﬁ’t'Eo"f’hlﬁb)f%[m b#fad i ne
neur ot ianspoeRi0As@hf@GL a0 sndrBL b Al p_peeurring in depressed
patients. Serotonin, or 5- HTE actdle%/"ﬁt@y! &%n?xa%égﬁeéléﬂgﬂ‘i’ Votlved in many
different types of psychiatric disorders. For instance it is thought that
an increase.in 5-HT activity is associated with anxiety, while a decrease
in 5-HT rel@8%arthas been associated with depression. Serotonin 30 has in

addi tion been.] igated in such diverse conditions as eating disorders,
gast roi nt 2@?9 ﬁ@mg;(ég{l%{gylg{pe@g%}— Vabedhdetrabyiioat-nephtahd- sexual behavi our .

WO 02/ @ijﬁo:‘pﬁgmoﬁﬁﬁ'&&lrﬁi%e, bld%l‘IA‘Me%%)-Sand (S)-enantiomer and the racemate and their

15 methods of preparation are disclosed in WO 99/05134.

Background of the Invention
Various central nervous system disorders such as depression, anxiety, etc. appear to
involve the disturbance of the neurotransmitters noradrenaline (NA) and/or 5-

20 hydrox ytryptamine(5~HT), the latter also known as serotonin. The drugs most frequently
used in the treatment of depression are believed to act by improving the neurotransmission
of either or both of these physiological agonists. It appears that the enhancement of 5-HT
neurotransmission primarily affects the depressed mood and anxiety, whereas the
enhancement of noradrenaline neurotransmission affects the retardation symptoms

35 occurring in depressed patients.

Serotonin, or 3-HT, activity is thought to be involved in many different types of psychiatric
disorders. For instance it is thought that an increase in S-HT activity is associated with
anxiety, while a decrease in 5-HT release has been associated with depression. Serotonin

% hasin addition been implicated in such diverse conditions as eating disorders,

gastrointestinal disorders, cardiovascular regulation and sexual behaviour.




The conpou )

N-[ 5- met hym'lz(%—“]r%et hyl pi perazin-1-yl)-1,2,3,4-tetrahydro- 2Pﬁa4$Iﬁ:ﬂy21]ﬂmJAN 2003
nor phol i nobenzam de (both enantioners as well as the racemate) has an
extrenely low solubility in water and a gl ow rel ease rate which rate is pH
dependent, i.e. the rate is different in the stomach and the intestines.
From a pharmaceutical formulation point of 5 viewit is very difficult to

di ssolve the base rapidly enough and maintain the sanme dissolved in the
gastric Juilde cemmpouna s (§-fricelhd - (danmigipigba s SR 0 has RSl RS tmgl

Di scl osure of (ge | nventjon The object of the invention is’a nov rmof a
salt of ( R)fr-“Ninl Infbepgamide (oth@nantiomers as well as the racemate) has an extremely low

met hyl pi per.azin-1-yl)-1,2 3, 4-tetrahydro-2-naphtyl]-4- norpholinobénzarnide,
nanel y (R) _s%bﬂuy 11}/u)ater and a'slow release Tate which rate is pH dependent, i.e. the rate is

N-[ 5- met hylgse L4 Lperazi.n-l-y1)-1,2, 3,4-tetrahydro-2-naphtyl]- 4-

mor plioli noggérérg"r%‘l e@%ﬁgﬁaﬁémcdm%é‘?eﬁéﬁﬁmﬁ phgsmapeytisaldfospeletién poiat 9Et al
nodi ficati @rRwi is very difficult to di . . o

(R)-N-[ 5- et hyl - Be (4~ ot Ryl i baolye the hase rapidly snoneh andmaintain e samapht y1 | - 4-
r nor phol i ndsevizedrirtite Fasneib yeice RhaN 886 LS d?fj gﬁ AR of the invention is
a process which reproduci b%{y gi ves (I%I-N- %?ﬁ@&gﬁg%ﬁas&?ﬂ%sﬁ% azin-|
-yl)- 1 ,2,3,4-tetrahydro-2-naphtyl]-4- norpholinobenzarni de

monohydr.obronmi de Form A, In addition it has been shown that
(R) - N- [ 5- nEt¥yAsuEe phthedmvgytipnper azi n- 1-y1) - 1, 2, 3, 4-t et r ahydr o- 2- napht yl | - 4-
moi phol i no® 1 0. mnohydr obrom.de can crystallize in other crystalline
forns, for g%@%?ftgﬁrfﬁ? mvg_nn?%js_e} Qﬁ"—cr’%’-"ﬁﬁfﬁﬂllt-Oéf@éi\’r{étrhglhbﬁ-%é‘l“azi n- 1 -yl)-
|, 2, % 4- ety On2r-08 s %l 5 Lphol | hobenzani de, nmong hydro brom de
FormA is a crystal r?od??i cati otr?tr?%‘\{'dr%ggfnqg ﬁ,\é)-ﬂt%p%fmpg@mde. namely (R)-
- (4- net hy| Si{penaliying-(4-mety§lbipkcZiB 144t £b Bahoh Qo fa aphhyd il 24 25
nmor phol i nobenzamn de - nonohydr obr om gé, whi ch hgys ge’vgrayylilévant ageous
proper ti esPomBhelipgkengamidd mpaehuirgbremidatfiokinty, WiNchad £Epeciflc ddiala
sati sf act Oljf\gdi?lher mal E}Qi %:Sé% it is non-hygroscopic; it has a good
stability agarnst ‘?fg@b‘ D GRUR Y-8 -Bompy ppreranpA2y13- 12, B4 JARO0B2 -nREH]-
SE0110l 6431-{Horpholinobenzamidc monohydrobromide.
15
Another object of the invention is a process which reproducibly gives (R)-¥-{5-methyl-8-
{(4-methylpiperazin-1 -vD)-1,2 ,3,4-tetrahydro—2—naphtyl] -4-morpholinobenzamide
monohydrobromide Form A. In addition it has been shown that (R)-N-[3-methyl-8-(4-
methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphtyl}-4-morpholinobenzamide

20 monohydrobromide can crystallize in other crystalline forms, for example Form B.

(R)-N-[5-methyl -8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrah ydro-2-naphtyl]-4-
morpholinobenzamide monohydrobromide Form A is a crystal modification form of (R)-N-
[S-methyl-S-(4-rne[hylpiperazin~1-yI)~I,2.3,4-tetrahyd1'0-2~naphtyl]-4-
25 morpholinobenzamide monohydrobromide, which has several advantageous properties:
~ it has a satisfactory solubility in water;
~ it has a satisfactory thermal stability;
~ itis non-hygroscopic; .
- ithas a good stability against light eXposure.

30



It is predicted that these advantageous properties will lead to satziﬂ;f

chem cal s i 4 and lona, shelf life both for the pure ance and for
phar maceut }‘gg?ﬂﬂgtég'age forms containing ' ?H?Ehmmms

(R - N-[5-net hyl - 8- (4-net hyl pi perazin-1-yl)-1,2,3,4-tetrahydro-2-naphtyl]-4-
nor phof i nobenzam de nonohydr obrom de Form A. Consequently, there may be
fewer s demands on packages, in particular on the water perneability and

|l ight transm ssion. Packages can thus be nmade of nmaterials that are |ess

conpl i cat edkand {lmg?g environmental ly friendly, for instance blister packs
can be made & PESHISh dRgseAdvantpggous gropefiss Wilhéeagdap sutséacseny chemidakitibititiand

|0 Char act orieap R g AR for Bk b hgE 258 i oSkt pewiendors. 1 y1 )
-1, 2, 3, 4 i I8/0r<Z5 13l = : FeTel i ni
-nonohydr obr %Orrrgt ﬁghgggﬁwﬂ%ﬁg&ﬁggg%%épﬂp gb?&gmég&ppﬂdg’g?"R’)%ﬂ\%@d%g%aphtyn -4-

5- et hyl - S- férpielifyteptfigida zhSnohy¥iobrdmide Fofn e, k
2- napht yl ] - 4- nor phol i nobenzani _yde of 1t heoi nventoﬁger@ |ﬁ)[.1ye'.Ehcre may be fewer

(R) - N- [ 5= medemand8of padiageetinphpicpler az the-watenfetmdabilitylaod-ight transmission.
tetrahydr O'[,l.g' napht yl lﬂ 4-mor phol i nobenzanzi de nonohydrobromi de Form A, can
be di sti nguiShagss £rHUS bR dradeqt mRateyalsirhard dess pemphsateCombimbreX- r ay

di ffract oneg XRP, .Det ail ed Description of the Invention 20 In a first
aspect, t he“’“ﬁ’ﬁggﬁ%tg@ {rhqj@)brfggllinatégce blister packs can be made of transparent material so

(R - N-[ 5- mehithe Splefs OBHY P poel~yl)- 1.2, 3.4-tetrahydro-2-
napht yl ] - 4- nor pehol geﬁso enH%Jrl%lbgggnﬁtz)thg[m%yFé%ko Fé)srﬁ%éﬁmlﬁwe GrepElupigium
subst ant i aldligteepysdial | ographi cafly

pure(R) - N[ 5-net hyl -S-(4-net hyl pi perazin-| - :

yl)-1, 2103, 4-t et rahydr o- 2- napht yl | - 4- nor phol i nobenza, ni de nonohydr obrom de
Form A A C@}rﬁyst al | ogr@g{phi cally pure formis a crystal nodification that,
as far as TR SEG 8O B r Mty 2t R4 ethipinenasive 4 -y 6 bRt i wrakpdpedks from
ot her cryst djfications The term, "substantially crystal Iographically
oure (R N PR TR SR Rty ooy Form |

L2, 3, 4- 1 etmahydeidodn BaR ALY b - 1m5 Riteh inoRenzagl ik SRR 9br oM. oy m A

shoul d t hus be understoo _ _

(R) - N- [ 5- néttaphty§-4-marptidijdobepanddé of the Ydvenlior i 3, @R)-N-[5-methyl-8-(4-

t et rahydro- 2- naphtyl ] - 4- rm{Tngl i nobenzani de nmonohydr obrom de Form A
cont ai nf ng MEPBPIPG 2gimal a8 drt-istiehydien? -wphet]-4mesplatinohendorida of

(R)-N-[5- mﬁ{oll%{ﬁdsrbér%hnngé EX}rB IAP%QI? %tla Qisyi\fll)gu?s /68 r%]mlotdﬁerz fo?mg él}\/l n%e%?oSdS such as

Powder X-ray diftfractometry (XRPD).

Detailed Dt;.scription of the Invention-

20 In afirst aspect, the invention thus provides (R)-N-[5-methyl-8-(4-methylpiperazin-1-yl)-
1,2,3,4-tetrahydro-2-naphtyl]-4-morpholinobenzamide monohydrobromide Form A,
preferably substantially crystallographically pure(R)-N-[5-methyl-8-(4-methylpiperazin-i-
y1}-1,2,3,4-tetrahydro-2-naphtyl]-4-morpholinobenzamide monohydrobromide Form A. A
crystallographically pure form is a crystal modification that, as far as can be judged from

25 XRPD measurements, contains no peaks from other crystal modifications. The term
“substantially crystallographically pure (R)-N-[5-methyl-8-(4-methylpiperazin-1-yl)-

1.2,3 4-tetrahydro-2-naphtyl]-4-morpholinobenzamide monohydrobromide Form A"
should thus be understood as (R)-N-[5-methyl-8-(4-methylpiperazin-1-yI)-1,2,3,4-
tetrahydro-2-naphtyl]-4-morpholinobenzamide monohydrobromide Form A containing

30 only small amounts of any other crystalline form of (R)-N-[5-methyl-8-(4-methylpiperazin-




PCT/ SE{ 11/
nonohydr obr

6@2, 1-yl)-1,2,3, 4-tetrahydro-2-nap htyl]-4- rnorphol i npifedANnIR(5-
Lk 2 preferably not nore than 10% and nost pr peftesEahy;1not

nmore than 3% of any other crystalline formof (R)-1V-[5-nethyl-S-(4-

rnet hyl pi perazin-1-yl)-1, 2, 3, 4-tetrahydra 2- naphtyl | -4-norpholinobenzam d e
nmonohydrobror de. The term"forn is in this context s equivalent to the
term"crystal nodification". (R -N[5-nethyl-S-(4- nethyl pi perazin-|
-yl)-1,2,3,4-tetrahydro-2-nap htyl]-4- norpholinobenzam de

monohydr obridfi-d&. Féietrakydan? heplulydrasioestionaeh it rﬁbﬁ&}ydr&%\ﬁ{fc&. ,
diffraction patfern: WD 02/ 0s212 5 d-value Relative A) I'ntensi 3709 w 3.03
2.97 2.90 PrEFAlygt 1079 tRn7d % endimowt RefEfably f6t Bodhdn 5%, 3f B An&S 2- 48

2.41

crystalline form of (R)-V-[5 -methyl-3-(4-methyl piperazin-l-yl)-l,2,3,4—tet_rahydro-2-
naphtyl]-4-morpholinobenzamide monohydrobromide. The term “form” is in this context

equivalent to the term “crystal modification”.

(R)-V-[5-methyl-8-(4-methyipiperazin-1 -y1)-1.2,3,4-tetrahydro-2-naphtyl}-4-
morpholinobenzamide monohydrobromide Form A can be characterized by the X-ray

powder diffraction pattern:
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Preparation of CTISENI/01643

(R) - N-[ S net hyl - 3- (4- net hyl pi perazin-1-yl)-1, 2,3, 4-tetrahydro- 2-

napl ttyl]-4-norphol i nobenzan de ni onohydt obronmide FormA In a further

aspect, the invention relates to a process for the preparation of (R -1V [5-

nmet hyl - 8- (4- et hyl pi perazin- |

-yl)-1, 2,3, 4-tetrahydro- 2- napht yl ] - 4- nor phol i nobenzam de 5 nonohydr obrom de

Form A (R -N[5-nethyl-S- (4-nethyl pi perazin-1-yl)-1,2,3,4

t et rahydr o- 2- naphtyl] 4- nnrpholrnobenzanrde nnnohydrobronrde Form A may be
Qne or nore organic

prepar ed uprder—conttott-ece—eonrd 4 A~ :
sol vents. ?F.'S preferred te qu a nrxture of organrc solfvents, which is
m sci bl e t—watgr—he—ppttred .Lurefcg4ﬂgam4;soLwaus in the m xture.
to obtain | §RhnM [ RelRidWY | -Bvhfle BRI P r(f‘-vapu-e Relative

(A) intensity () intensity (1) intensity

11.7 Vs 4.24 vw 3.09 W

10.9 s 4.16 VW 3.03 W

8.0 w 4.10 s 2.97 w

7.4 m 3.99 W 2.90 m

7.1 w 3.96 m 2.87 w

6.3 W 3.92 Vs 2.82 vw

6.2 s . 3.89 m 2.79 VW

5.9 s 3.83 m 2.74 w

5.8 VW 3.80 S 2.71 w

5.6 m 3.71 m 2.66 w

5.5 VW 3.67 m 2.64 vw

5.4 m 3.65 m 2.61 vw

5.3 v§ 3.61 vw 2.58 VW

5.1 VW 3.57 A 2.53 VW

5.1 m 3.54 w 2.48 VW

4.95 v§ 3.50 m 2.41 vw

4.82 3 3.45 s 2.39 vw

4,71 w 3.39 m 2.38 A

4.60 s 3.31 s 2.36 VW

4.56 Vs 3.21 m 2.34 VW

4.45 s 3.17 m 2.28 VW

4.28 VW 3.11 m 2.27 VW




ioyl)-1, %Vé t et r ahydr o- 2- napht yl ] - 4- nor phol i nobenzani de nonohyd odANi 2045
FormA is }T/% y dependent on the characteristics of thepcheosamigiganic
solvents and the process conditions e.g. the tenperature, the pressure and
the solubility of (R)-N[5-rnethyl-S-(4-gnethyl pi perazin-
l-yl)-1,2,3,4-tetrahydro- 2-nap htyl]-4-norphol i nobenzam de nonohydr obr om de
in each of the solvents, as well as in the mxture of the solvents and 15
their content of water. In particular, (R)-N[5-nethyl-S-(4-nmethyl piperazin-
| -yl)- 1,Brepagatien mﬁm)dwemmmmyaa}mf&hwpmhmnom@z)asn; Strahydro-2-
monohydr obr orp Form A may be prepared by: 20 partfy dissdlving any
non- A f or niHEty ﬁ mrpéohmmmr@ﬂ( mumhhgh‘qupﬁﬁazFﬂrﬁl q|)

1,2,3,4- t%raﬁmﬂlro 2- naﬂ6 é% 4- mor phol i nobenzam de non ohyd ro brom de in
organi ¢ sol'ventts1°Popt EraY FapoaaRIERS P Agreser frothepreparttiaf ofdy4V-[and

t t tall
G i R R tvrshﬂéroz°%3§§twb§ﬂm%§%%a§@éni£3dc

napht yls] - 4noauydbsHrbRaBeRg AT dER)OV different ]
(R)-N-[5- et hyl'- S- (4 net hyl pi pgpaﬂzfl[% rﬁ%h}l (dh thyr?plperazm 1-yh-1,2,3,4-

-yl)-1,2, 3¢ tmrtydrcu-ama@hm]z4mbwtdoténma@a{dnegfﬁialgﬁgygrggaﬁ%gs‘g%{x/éobr oni de

wth abufferln acidic salt of hydrobromc ac eht(s)
opt i onal | ProdftaricagortroHsdicronditivnntrond awit@re ofosnett rﬁ&e\cﬁ@amczs%we%?sl% £ 20
JAN 2005 Ci;TI[rc?OH11643q(|| ) crystallizing froma sol ut7on of

(R) - N-[ 5- Fet Ay TS & (- hBrHyIelseeas sivews, )mecmlsamlimble with water. The optimal

tetrahydre (_r;\e(g.lg ] r: I benza hydra brom de in a m xture
of organi cst?osol Vg?ﬁ{‘% SD&EH@ Ivvan-?e Ilmq%lllrgr ) a&:‘} S{Q’E}gﬂg ryfthyl-8-(4-methylpiperazin-1-
(R) - N-f 5- pBt1hy, |3'-Bf6(tl4ih?@bmﬁh@émﬂﬂﬂzﬁlerdholx){b enzamide. rHOHOh%SﬁogﬁWBEP% AS Form

. 1,2,3,4- tetrahydro 2- napht yl ] -4- nor phol | nobenzarni

A are 5 f&F Y§p@?§ﬁ&h@@u§1qphamcta%m aftystalssn éfc%nﬂpiol\feﬂfs%g u%ogrf&(féggews' 'z
the m xture; 2) evaporating sone of the vent or

fol | oned Q%/\qa‘}% cooI
3) m xing O% EbPet RRRTHE happesre metheboylubﬂygbaqfs~1‘@f[a methyl -8-(4-

R -N-T5- h - tetrahyd -
byl 1 4- no o Pt T e B R BB ke bia - poebetisheacariied. | o Met hod
E |R g IN-S[ g_ manwmbmm@@lméachwlrwm&% ak Wefila¥0d e AN DQPA sol%ents afnd

15 their content of water.

In particular, (R)-N-[5~mcthy[~S-(4-methylpiperazin~layl)-l ,2,3,4-tetrahydro-2-naphty]]-4-

morpholinobenzamide monohydrobromide Form A may be prepared by:

20 () partly dissolving any non-A form of (R)-N-{5-methyl-8-(4-methylpiperazin-1-yl)-
1,2,3,4-tetrahydro-2-naphtyl]—4-morpholinobenzamide monohydrobromide in organic

solvent(s) optionally containing a minor amount of water and stirring until Form A is

formed, or by

25 | (if) reaction crystallizing (R)-N-(5-methyl-8-(4-methylpiperazin-1-y1)-1,2,3 4-tetrahydro-2-
naphtyl]-4-morpholinobenzamide or a salt differeqt from (R)-N-[3-methy!-8-(4-
methylpiperazin-1-yl)-1,2,3 4-tetrahydro-2-naphtyl]-4-morpholinobenzamide
monohydrobromide with a buffering acidic salt of hydrobromic acid in organic solvent(s)

optionally containing a minor amount of water: or by

30



. met hyl - 3- (4-net hyl pi perazin-1-yl)-1 ,?,3,4-tetrahydro 2-naphtyl]-472 0 JAN 2005
_nmor phol i nokemzagnzi de nonohydrobromn de, e.g. anorphous matgifat,Rhq.H0r
instance (R)-N-[5-nethyl-8-(4- nethyl piperazin -1 -yl) -1

, 2,3, 4-tetrahydro-2- naphtyl]-4-norpholi ?]obenzarri de nonohydrobrom de Form
B, isinitially partly dissolved in organic solvent(s) optionally 15
containing a mnor anount of water and stirred until the desired FormA is
formed. The process conprises a transformation in the slurry without a

ocur as. 100 Bl o Bl 1 T B GGy B U i gt
h d i bi.Lj - jol [ . The drivi
orcefor tha ot aose o Rhol it R e ORGP BB o Rler & Lol o

form 20 Metleed(s)ind wla&ra/_hléﬁ%qtclr?slﬁﬂ@roY@?)aNl[b‘zrﬁéthﬂ!:'ﬁ-'(éﬂrr@f}@?ﬁ’lg&aﬁﬂlI\Z@PI (s)
optionally containing a mnor anmount of water, Wth a bartering atrdic salt
of hydr obr d#%4<4esialydior 2haptapl] y-morpniinebaah inideafio g @braide Rehd havi ng a
pKA of S-E.S, and nost preferably imdazole hydrobrom de. The starting
orgieq SpRUINSRUFS: et PR crestpls-areneifophpbipentanedusig, Yollgu@sdhydl) 25
tetrahydr o;cré-ln%pmt X’]lu%t 4- q?r hol i nobenzarnide or a_salt different from
(R -N-[5 - Fet i gMy Y ehe %&PBf%Eé?FﬁﬁfﬁhQ%ﬂiM‘ OD3 BMYIRG Y HARRIPGPIRRLING
naphtyf] -4s K Wt i dlev Bl df obrom de.  The c tion of the
B e L e ok R
contains t Etﬁahﬁtrb@—m{ph%ﬂE&ﬂh(ﬁ}uﬁ@lﬁd&!&hf:ﬁﬁid@%d:ﬁﬁf&rbbfroﬁﬁﬁ% Bt A& fdPAAar
anount of water required for formation of (R -N[5
- et hyl - 8- (4- et hyl pi perazin-1-yl) 30 1,2, 3, 4-tetrahydro-2-nap

‘htyl]-4- m)MéB‘OI [ Sobenzanj de _nonohydrobrom de Form A. The WO 02/08212 S
PCT/'S ‘&I 1 ¥r50d{0482 FARSIOUBY I SfPCR PPPAS ibHUffyARY Ben-Adponed AReN<By, but it

is preferabl 0 Al f (R)- Ny[D; thyl ; S- ((4- et hyl pi perazin- |
y)- 12, g‘gg'y E %fgﬁeyt?ﬁ@ﬂ%@%%&?ﬁﬁ%ﬁ%ﬁéf%ﬁﬁmﬁgﬁ?g&ﬁsf BFBBIdE i de
ormA. H | 808, 2 o _AE (

(RN 5- oty o (e, BEOEPKEDES blathl 07k . BAALS Bkl 5 o |
1-yi) -1, 2, Bedyipeperadiy-drdy-2-Athphitydhlyddo-tanphgl - abesimanbeka zampieohy dr obr oni de
in a mxturehof obrganl c_solvent(s) and water. The starting solution of (
R)2-2|.£15£ rr;alfnﬁw .Yéﬂ{ gom%thﬁ?ﬂnrﬁt | peragalhy pTr_cly@lés)solveql _mdorgamc solr»]ferét(s) gpuor_mjfy -
,2,3,4-te ro-2-na -4- norphol.i ngbenzam de nonohydr obrom de mi
have béen Ogipé{n% gé‘i”t“ﬂ%}r)mﬂ%mhiogévgf%tai?igr‘?“’&f"gé{wletgﬁgesi@gll:ﬁff@ pRpromgt. The °
N- [ 5- et hyprogest dofplifdY laRtRsioddhisd Y ﬂhL'sljun%ﬂ witflod ?ltCB%YEqJ &é&l&%hgf%hl - 4

starting material. Such transformation may occur, as it is known in the art, when there

materi al i

exists a form with higher thermodynamic stability than at the prevailing conditions. The
driving force for the process is the normally lower solubility of the more stable form.

20
Method (i) is a reaction crystallization in organic solvent(s) optionally conta.ining a minor
amount of water, with a buffering acidic salt of hydrobromic acid, preferably an amine salt
of hydrobromic acid having 4 pK, of 3-7.5, and most preferably imidazole hydrobromide.
The starting material is e.g. {R)-N-[5-methyl-8-(4-methylpiperazin-1-y1)-1,2,3 4-

25 tetrahydro-2-naphtyl]-4-morpholinobenzamide or a salt different from (R)-N-[5-methyl-8-
(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphtyl] -4-mo rpholinobenzamide
monohydrobromide. The composition of the resulting mixture after addition of the reactant
should be such that it contains the ratio of organic solvent(s) optionally containing a minor
amount of water required for formation of (R)-N—{S-methyl—8-(4-methy1piperaziri-l—yl)-

30 1,2,3,4-tetrahydro-2-naphtyl]-4-morpholinobenzamide monohydrobromide Form A. The



nmor phol i n },ge nonohydr obrom de, or m ght have been formed in
previ ous O‘B?Eé@?ﬁstep wher e PCT/SEW‘HNQ IAN 2005
(R) - N-[5-net hyl - S- (4- et hyl pi perazin-1-yl)-1, 2, 3, 4-t et rahydr o- 2-

aphtyl ] - 4- nor phol i nobenzam de nonohydr obr®m de has been fornmed by a chem cal
reaction. The solution may becone supersaturated with respect to
(R-N[5-methyl-8-(4 1 5 nethyl pi perazin- | :
-yl)-1, 2, 3,4:% 8t -2-naphtyl]-4- r.phol i nobenzani de nonohydr obrom de
Form A . due ¥%ﬁ¥‘%@¥§ﬁm§»5§%ﬁ %‘f‘?{ﬁ“]t%ldf %HF@ PrpPleria add yeadalof (Rad/i(6n of

(R - N-[ 5- mpgdinl-2-5¢. : i perazi n- -yl )-1,.2, 3, 4-1tetrahydro-2-naphtyl]
-4 nor phol i nob}gngzgtmﬁigteﬂﬁérlg%%%?drﬁgﬁ %Qm%ﬂétef’—%hﬂ%?&%?hm% -éIfopgolmQ@gmzanude

spont aneoustonohydiovrigide Fofmtdie original solution is undersaturated with
respect to (R -N[5-nethyl-S-(4- 20 nethyl pi perazin- | .
-yl)-1, 2,3, 4-tetrahydro- 2- naphtyl ] -4- norphol i nobenzam de nonohydr obrom d

Form A, C:T&stal | i.zation maﬁ/ be i nduced by decreasing the solubility of
(R - N [ 5- me9i0od &) s -2msyish

iphtpey Greimre solutiopl of (R)-N-[52méthyl-8-(4-methylpiperazin- |
, 4- etrahydrlo-1 9 p{bt&%Hh - Jror phol i nobenzam de nonohydrobrom de" Form A in

t he system e‘f% ’-g’y X iyﬁ’?ﬁ"%‘ﬁ‘éphtﬁi]ﬂ'moa?hobyob&namiEBtmmhsfder@hidhh@aSOl vents
or by m xi pg. W i_ng, so 25 precipitating solvent. The water
content i nﬂl?%tg’l'e%&nc)égar%: i@%? %Psﬂéjngrszl[‘?rgibe, SUARS Spfjtigr %H%'Nd5-mﬁbylr%&ui red
sol vent / wai@thylgigéth®inCRN)DE? QN e i p the process, .e.g. before or
during mxing yvg{?i anprglgihbi’tg’gt ?F\rghgcgp%/éeé\‘?g?%gHmtrﬁlé(ﬁ*é’tog???%g?mt erial for

t he cryst ambne@gdrorroofid ht Naf &bt faytheSsififd: ‘. 2 110y, 2
l-yl)-1, 2bf§ 4-t et rahydrcofnggi naphtyl] - 4- ?mrlgﬁtr)lﬂl?ﬁgﬁgﬁlz@?E)Plgl(rjée?ldy%&)la[cd (R)-
monohy ¢ obt'd

RIBEhYs8 drmath ipipenazt2-y9)- 2 3,4 AN RAGG-2-REhty| SE011111( 43 al r eady
i solated ( . : , _ )
" R) - N[ 5- me PR PLBebenzamids menhidsoheamidey py mighe havedere forataddn a-e viamht y| ] -

4- mor phol i febanzagife DqhY pnj de (for instance anorphous material or

Form B), P?he process r%g@‘)fggﬁd-gé@ﬂ g'g%j'nfe yrlrﬁﬁpﬁma‘@fléi’ﬁ”la%3140qeifé%§i:f0*§'(

R) . - N[ 5- maphilt - 8-nfctph@idosk Rl peiua zhdiohydibbiohids Bk hydro- 2-nap htyl] - 4-
mor phol i nobenzani de ~ nonohydr obr om de 1s drloi%l%f @%@#ﬁt@né@éﬁoﬁ }é}eémg?lgani c
sol vent s, Ttitehefhbiciupol may begame cumedaveiicg willepeRf ©f (@5 AR[ L RIHAROY. | N
order to di st§04 ve the starti ng material conpletely, it nmay be helpful to
war m up t HES'GHIPRERZEN rylt-b 2atifi-tetrahydra-2 aaphitit 4oforphatieobdngamiie sol vent
system Thg, sk . t,of solvent mxture is 2-20 m/g of (R) ia
N- [ 5- met hyl - 6 ?4- ﬁ%@ﬂﬁp@%@r‘%@#ﬁ?ﬁ’ khej?‘j’?rﬁoﬁ{ 1A Of Ehip fiyraenst Tysialbigedyen ofs-

(R)-N-[5-methyl-8-(4-methylpiperazin-1-yl)-1 ,2,3,4-tetrahydro-2-naphtyl]-4-
morpholinobenzamide monohydrobromide Form A can therefore occur spontaneously.
However, if the original solution is undersarurated with respect to (R)-N-[5-methyl-S-(4-

20 methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphtyl}-4-morpholinobenzamide
monohydrobromide Form A, crystailization may be induced by decreasing the solubility of
(R)-N-[5-methyl-8-(4-methylpiperazin-1-yl)-1,2,3 4-tetrahydro-2-naphtyl]-4-
morpholinobenzamide monohydrobromide Form A in the system e.g. by cooling the
mixture, by evaporating some of the solvents or by mixing with, &.g. by adding, some

25 precipitating solvent. The water content in the final mixtuce is critical, but adjustment to

the required solvent/water ratio can be done at any tume in the process, e.g. before or

during mixing with a precipitating solveat.

When the starting material for the crystallization of (R)-N-[5-methyl-8-(4-methylpiperazin-

30 I-yl)-I,2,3,4-tetrahydro—2-naphtyl]—4-morphoiinobenza1rxide monohydrobromide is an
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pr ef er abl ewtgh@tng:iohe total m xture is agitated, e.g. sti ”eld(;]ngHhinﬂ 3
di ssolution. Water may be added before or during mxing with a

precipitating solvent. It is preferable to add all the required wat-er
before mxing with the precipitating sol vent, the ratio of water to organic
solvent prior to is addition of precipitating solvent in the resulting

sol vent system being from 1:1000 to 1:2, preferably 1:1000 to 1:20,

d di [ ) - N Ilizati f -

P R EEI T T FS b o2t
htyl | -4- ] ' drab ' F A be obtai ned b

e ARSI T T S A LS,

boi | i ng poitid prakest B8y 5OBELIEHE] i?ﬁb&%aiquﬁﬂgﬁ%: It is preferred that the
tenperature of the mixture during mxing wt he precipitating solvent is

0 to +80C, nost preferably +20C to +75C, and for the' precipitating solvent
preferably to be at anbient tenperature before mxing. It is preferred to
add t hespr é&)-pilfanethyl-S64-vambylppetaam-1-yl)-1,2,3,4-tetrahydro-2-naphty!]-4-

(R -N-[5-net hyl -S-(4-net hyl pi perazin-1-yl)-1,2,3,4 25

t et r ahydr o™ g?ﬂzﬁ@dWBWfir%Bw@aﬁﬁu@IV%mmgn'rgmeicsmll\tmﬂtson. The

ipitati t .b dded ti I di ti ly,
P o er by PR R, ot o B Cn RO R GRT St dl Lhecto digorand Starting
recipitati I ; ] neferahly a
Ponpol ar - sorerptotElicl AT BROBEHELRARL YaRh T REUREH: QRUEL STl afndine of

ket one, newhidk tatetahent giskyl. Teglrated hBORTABYbIvaGahAt e isMSH RS LlEiRgb! y 30
ethyl acetate. The ampunt of precipitating solvent should be such that the

‘concent!? at YolA-Bethyl (SR pDeRCH- SRt 1.3 Bretrallydro-PANpROOBI10

(R -N-[5-net hyl -.S-(4- et hyl pi gerazin-1-yl)-1,2,3, 4-tetrahydro-2-naphtyl]-4 -
mor phol | noB‘é’ﬁglé’_ﬂﬁla‘éﬂnzﬁﬁ%wg?@w&rzhf%qenmﬁ@@%@b})t #1ig i Scdiup @rquragieghetr
R o el Lt TSI 50 U5 QL gSL RV HID oSSl S
t et r ahydr od@inpanhtiyg itk @E@?@&cid@%@%ﬁ@‘lﬂ% gf‘eféraﬁrl@_flﬂ_ﬁ hyd El?ﬁ{eq ) JEdSPAME T ON

should be in the range of 1:1 to 10:1 by vol ume. e water ontent in the
final nixtbafercgnigingivish dfeprabpitative doéteanty tBdaliy of olatireo organicRelvhssridhe
yield wl Inﬁ)e. ungcceptably | ow or the desired .

(R) - N-[5-nf dﬁ%n_ RrACIRERHR 91 y56F Hizthm repuljing solvent system being from 1:1000 to 1:2,

L 23 St chenrl o-doltell bR RIS ReRessL e, Tonofydrobrom de Form A
has frequently been found desirable to
The crystallization of (R)-N-[5-methyl-8-(4-methylpiperazin-1-y1)-1 2,3 4-tetrahydro-2-
naphtyl}-4-morpholinobenzamide monohydrobromide Form A may be obtained by mixing
20 with a specific precipitating solvent at a temperature up to the boiling point of the specific
solvent mixture. It is preferred that the temperature of the mixture during mixing with the
precipiating solvent is O to +80°C, most preferably +20°C to +75°C, and for the’
precipitating solvent preferably to be at ambient temperature before mixing. It is preferred
to add the precipitating solvent to the (R)-N-(5-methyl-8-(4-methylpiperazin-1-y1)-1,2,3 4~
25 tetrahydro-2-naphtyl]-4-morpholinobenzamide monohydrobromide solution. The
precipitation solvent may be added continuously or discontinuously, preferably
continuously over a period of up to 12 hours. As the precipitating solvent, an organic
solvent may be used, preferably a nonpolar solvent, e.g. acetone, ethyl methyl ketone,
isobutyl methyl ketone, methyl acetate, ethyl acetate, isopropy! acetate, most preferably

30 ethyl acetate. The amount of precipitating solvent should be such that the concentration of
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nor phol i nobenzar ni de  nonohydrobrom de Form A after the first addition of
the precipitating solvent to induce crygpallization and to obtain a higher
crystallization rate and L5 thus a shorter process tine. MXxing, e.g.
agitation, is preferable both during m xing of the precipitating solvent
and the (R)é-N—-[S-met hyl - 8- (4- net hyl pi perazin-1-yl)-1 2,3, 4-

t et r ahydr o{8)-Ndptrmsthyl-84rmeshyipipechent at Hg,s,mmhy&b@ﬁﬁq%gﬁ@ol ution and
during the crystallization process. The crystallization’s I'd continue for |
a period t &9 go¢amidempgekiidrobratidminitss msulcagphigtiee ashipshd @e € 9- 1 -
to 30 hour§ 1 g.r.?f%rablﬁ% 5 to 12 hours. 20 The

(R) - N- [ 5- net ROHTE 108 FW% RSP rqipangg solveato3heltR)eHahyethgh-@(hapht y | - 4-
nmor phol i no ﬂﬁ% . PRy, bromide FormA crystals may be separated from
the sol ut ?’gn, e.égln.gmg;ID ?ﬁ{ltfrj’ggft(?ﬁg%‘fdef%@rﬂa? wlgtanasaholinsibraseetidey washi ng

wi th a washonghydrébibghi ; : Fxture.in which

(R N[5 et o = gutolpide A bl & Atk il b1 13 T oy Vorkime. The water

t et r ahy dr os@uamad prhthy | ] nadl i §Hou O rprom de, Form A has a
very low solubility, nost preferabl &%%g@%%%?,ﬂ? i‘%guxggP{/§WFFW1SGI'®5

pref erred V& Willdre Weastriprably lapbdthetdesitdus RamD (v inery | 8- QO MELH lrlﬁ% dradial10 %_03 1
by wei ght. J,;%sﬂgg}feéerﬁable to cool the slurry to ‘bel ow rog ?errpera¥ re
before separatis P ey -4rgorphnknabe peamaitie chonpRy divbdmids FolitlA may

8- (4- net hyﬁotgibg%%idn- 1-yl)-12, 3, 4-tetrahydro- 2- naphtyl] - 4-

nor phol i nobenzam'de”. 30 nonohydrobronm de Form A crystals should be dried to
constant weight, e.g. at +30C to WO 02/08212 11 2 0 JAN 2005 PCT/SEO 1I!'U
1643 +60C, preferably at reduced pressure, for, e.g. 10 to 120 hours. The
product f rBmaryseallipatii mig sbitGPoMbAHRASI HYRY hﬁ@ﬂ’@iﬂ:@l@l Cﬂe\éﬁg@\lr{d' 4&@&5&9 d

needl es oraﬂaggl onerates or a mxture of rods, nee gs and aggl onerates of
(R - Nh[ 3 - Fﬁﬁs-°§(‘?)ﬁNf@trﬁWhﬁl‘?éﬁﬁ?thYm!i‘P_y{ja)lfﬂl1-&1)?,§:3,4b—tctrahydrg—2-na htyl]:&l- .

t et rahydrq: 2- - 4- mor nobenzam de nonohydrobrorn.ide Form A

The aboveq%%g@‘?g@égnmﬂ%H?D“PEY&fBP'@E&#“aFW@hAGﬁW the first addition of the

(R) - N-[ 5- rpedchipitanifs { ' b5 de L o

yl)-1,2, 3{%{% r gﬁ%rrvg?t 2@ ﬁg@%??ﬁgﬁﬁ% RBE FheHaiAaisher crspibRgdRoBioHidde
For m Asar ¢husraeghpaeiusriobdse tiafied] Miixyy, @ ¢S antii r crystal | Lne

subst ance. The process of crystalci i zga%%’?%%@g'flg?%f%/rf%[%tﬂﬂgnﬁ anma of the

met hyl - S- PECHREHYE polyeatanidrihd (R)HY-{ 3:nd5tBy] 8- etk aiyysl pora2m-1-y[)-1,2.3 4-

tetrahydro-2-naphtylj-4-morpholinobenzamide monohydrobromide solution and during the

crystallization process. The crystallization should continue for a period to ensure that

crystallization is as complete as possible, e.g. 1 to 30 hours, preferably 5 to 12 hours.

" The {R)-N- -{5-méthyl—8-(4-methylpipcrazin~1 -y)-1,2.3 ,4-tetrahydro-2-naphtyl]-4-
mofpholinobenzamjde monohydrobromide Form A crystals may be separatéd from the
solution, e.g. by filtration or centrifugation, followed by washing with a washing liquid,
preferably a solvent mixture in which (R}-N—[S-mcthyI-S-(4-methylpiperazinal-y!)-l,2,3,4~

25 tetrahydro-2-naphtyl}-4-morpholinobenzamide monohydrobromide Form A has a very low
solubility, most preferably the precipitating solvent. The preferred ratio of washing liquid
to the amount of product is 1:1 to 10:1 by weight. It is preferable to cool the slurry to
below room temperature before separation of the crystals. The separated (R)-N-[5-methyl-
8-(4-methylpiperazin-1-yl)-1,2,3 4-tetrah ydro-2-naphtyl}-4-morpholinobenzamide

36 monohydrobromide Form A crystals should be dried to constant weight, e.g. at +30°C to
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phar maceutwoahsqsi teria and specifications and may reduce fgﬂ”}“ y

variability of drug in e.g. «crystallinity. Filtration and drying conditions

are favourable for ( R -N[5-nethyl-8-(4- nethyl pi perazin- |

-yl)-1,2,3,4-tetrahydro-2-nap htyl]-4- ndiphol i nobenzar ni de

nmonohydrobrornide FormA. is In a further aspect, the invention provides a

conpound obt ai nable by a process as described above, or, in a broader

sense, (R)- 5- net hy]-- S- (4- net hyl pi perazin-1-yl)- 1,2, 3,4-tetrahydro-2

-nap htyll ngkrérPﬁ%Efqbil)h%i feé@?ﬁé’ﬁﬁsé!é'er f%br?ﬁﬁ\)l@rtoﬂﬁ@rlﬂbds. Tbe productdosmtlicsi ng

such a corrﬁ%léﬂ)s.a[iéo Medi cal use of . _

(R) -1 V- S Hethyro 8l PR RGY BYPRISS A yaiallips sods, seedles or agglampentes or a mixture

naphtyl]-4 | ' /dr @br om or In a further aspect

t he pr esen? ﬁf&{c\i\ﬁ/’gﬁ% ?rc%ggg@g%%glgmt{%@gggwﬁ %‘e[ﬁyﬂ ﬁl’-(!f:‘é"@%ﬁﬂ&ﬂem@lr(hyl)-l,2,3,4—

et hy| pi peteadhico-d-naght )i} . Robndiid Stk AL Bic?oR aRBbWnihe Fér;;n A 4 s b 18

nor phol i nobenzam de ''23 nonohydrobrom de. Form A in therap
antagondst or partial agonist for the treatnment or prevention of disorders
in the central nervous system (CNS), e.g. in" the treatnent or prevention
of 5- hydr 6%§haystdaschisad maskdsterprdpasati aher s Rand | Freiioals-(ddinsthylphrness-1- | t
can for exalsr_gl' Re u e% i m)gd dj sorders, especially episodes of mgjor
depr essi on? y?g?' YTy 0es s SRAlY Uat-mogrhaligobrrzamida monetdeshspmitedframes act
~ bipolar di gof : i |.Sonrders such .obsessi ve conpul sive
di sorder, p nc?lg&glleg%}d%l?é \%ts%f%s vmn%? E%Bflre\ﬂﬂg “5@?@&“"8%%2“%@% PR 2005
PCT/ SEOI | Otlyddliagesaahias-5@elyals @A ini PRk 1) RRODI B doner Al | zed
.anxi ety disorder, posttraumatiC stress gl sorder,” di sorders i Tpul se
contr ol  enaghtyl --charpeélimbaniaalide penslonmabbrbsidi Bahdartalfils phagRcditzer ders,
eating disorders, e.g.obesity, anorexia, bulima, prenmenstrual syndrone
i ncl udi ng Pt sasaificayegsgdinaydrdiedaich todrishlvadibitiyy bhdogs e.gabuse and/ or
dependenc disorders. e.qg., alcoholism npcotinpe, . autis attention
deficit d?%%srﬁ%fgf‘ﬁw'h%g%‘?‘getaf‘gidf{W%f%%#“b%’F_,ﬂf#ﬂngaﬁaE@,fOﬁé’%?nN%dﬁl%\rloﬁe%, e.g.
202  assoc] @éadpTRImAY. |LIRA SRk REGSERLE, A0 SERIL G GIRAL! @ such as
Al zhei mer' s di sease, vascul ar denentia, pathologrca
monohydrobromide Form A.

In a further aspect, the invention provides a compound obtainable by a process as
described above, or, in a broader sense, (R)—N—[5—methyl—S—(4-methylpiperazin~l—yl)-
1,2,3,4-tetrahydro-2-naphtyl]-4-mocpholinobenzamide monohydrobrormide Form A
comprising such a compound.
20
Medical use of (R)—N—[S-methyl-8-(4-methylpiperazin-l-yl)-l,2,3,4~tetrahydro-2-
naphtyl]-4-morpholinobenzamide monohydrobromide Form A
In a further aspect the present invention provides the use of (R)-N-[5-methyl-S-(4-
methylpiperazin-1-y1)-1,2,3,4-tetrahydro-2-naphtyl] -4-morpholinobenzamide
23 monohydrobromide Form A in therapy as a hS-HT | antagonist or partial agonist for the
treatment or prevention of disorders in the central nervous system (CNS), e.g. in' the
trealment or prevention of 5-hydroxytryptamine mediated disorders and medical
disturbances. It can for example be used in mood disorders, especially episodes of major
depression, dysthymia, seasonal affective disorder, depressive phases of bipolar disorder,

30 anxiety disorders such as obsessive compuisive disorder, panic disorder with/without



a; gr essi oz}v sch)i zophreni a, endocrine disorders, e.g. hyperprol actli &a@fﬂ EZ,DBS
st roke, y&??’ﬂ‘“éé?a, Par ki nson' s di sease, disorders of therporeguliation,

pai n, hypertension, over 10 active bl adder such as over active bl adder,
urinary incontinence, detnusor instabil iltJy, neur ogeni ¢ bl adder, detrusor
hyperrefl exia, nocturnal enurisis, e.g. Bed-wetting, in children, urinary
frequency, urinary urgency, urge incontinence, stress incontinence, m xed

i nconti nence, unstable bladder secondary to prostatitis or interstitial

cystitis, ¥RSH%RA ) - ..of _tupors, e.g..lung carcinoma. 15
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in 20 association with diluents, excipients or inert carriers.
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nmor phol.i nopenzam de nonqhydr obrom de Form A may be forniulated for
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tracheal, bronchial, or via inhalation rou 2%'E

i nterest. aEg@spbeschizopbreni, shdcfine ADrdadleal ﬁ\%\%&@&ﬂéhﬁ& Rell&Ls, granul es,
suspensi ons, solutions 30 and suppositories, ith formul'ations' can have
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- 4- nor phol i nobenL;am' 1gfeﬂqrrnnofsgsdr ogfoﬁégg}'l%%érﬁnﬁo%}%ﬁe’f&gsts iROERGE, il

(R) - N- [ 5- HSPhihemge (uastaitlhplagilpresamidaryl toyedstdi B &b idre kiR 02 yl]-4
Vg 2RO AR I

and growth control of tumors, e.g. lung carcinoma.

Pharmaceutical formulations

In another aspect, the invention relates to pharmaceutical compositions comprising (R)-N-
[S-mcthyl-8~(4-methylpiperazin-1-y1)—1,2,3,4-tctrahydro—Z-naphtyl]-4—
morpholinobenzamide monohydrobromide Form A as active ingredient optionally in

2 association with diluents, excipients or inert carriers.

(R)—N-[S—mcthyl-S—(4—mcthylpiperazin—1-yl)—1.2,3,4-tetrahydrlo—2-naphtyl]-4-
morpholinobenzamide monohydrobromide Form A may be formulated for administration
in a convenient way and the invention includes all pharmaceutical compositions

25 comprising this particular erystal form adapted for use in human medicine. Oral
administration is preferable but other types of admiinistration such as rectal or parenteral

{(dermal, nasal, tracheal, bronchial, or via inhalation route) administration are of interest,

Examples of formulations are tablets, capsules, pellets, granules, suspensions, solutions

% and suppositories, which formulations can have immediate-release or modified-release



.mor phol i nobenzami de by reaction crystallisation: To a slurry of 2 0 JAN 2005
(R) - N- [ 5- matdelusBro( 4- met hyl pi perazin-1-yl) -1, 2, 3, 4-tetrahydgepehnanhiy! I - 4-

nor Thol i nobenzam de in ethanol (493 g, 1.1 nole, 2.5 L) is ad(fed a mxture
of imdazole (82 g, 1.2 nole) and HBr in_ acetic acid (33 ww4g 124 g, 1.5
nole) in ethanol (2.5 L) at 65 15 C. Aftel’ the addition of all the material
is dissolved, the solution is filtered clear and then heated at 80C for 2l
h. The reaction mxture is then cooled to 65C and seedi ng crystal s of.

(R) - N-(5- : : N e .

naet hy! - 8- CA2BRSETy 157 BEFEYICRuEal pympositions pre praparad, b feshaianes, RiAh ag known
nmor phol i noBgrzam 4 ! : : _ C i ng
profile i ?@ sf aﬁrﬂ%rd\/ﬁi&?%W%ﬁ%{%@fg{ég&ﬁ%&%ﬁgﬁﬁ ?[ﬁ@ﬁr{epo? ggnﬁgpam eis
-10C. The stgjrany msy bdwimidliesdd I tesltifres p& dys at - 10C before the crystals
are filtered off and washed with cool ethanol. Drying under vacuum (500
gives 533 g (92% of (R)-NV (5-nethyl-8-(4-nethyl pi perazin- 1-yl)-
1,2,3,4-tetra 0- 2- napht vl | - 4- nor phol i nobenzam de nmonohydr obrom de Form A
"H NMR EsoyMW@FﬁﬁﬁlﬂﬁEM N J=7.5H, 1 H, 7.86 (d, J= S Hz, 2
H, 6.92- 7208 (m 1 H, 7.01 (d, J =7.5Hz, 1 H), 6.98 (d, J =8 Hz, 1 H),
6.86 (d, J =8 Hz, | H, -s 3.61-4.07 (m 5 H), 2.42-3.61 (m 16 H), 2.84
(s, 3 H, 2983420 (m 1 H, 2.15 (s, 3 H, 1.63-1.88 (m 1 H. For
further charac "zati on, see below. WD 02/[S212 14 2 0 JAN 2005 PCT

[ SEQL/ 0 64 rEpammpiod of (RI-BPH-MettBN-80f4-methylpiperazin-1-yD)-1,2,34- .

(R) - N-[ 5-net hyl - 8- (4- net hyl pi per azi n-l-yl)-f,2,3,4-tetrahydro-2-

napht yl | - 4tetnaleyshrot3-nopletytakim catpho moteing dindbr e oh aey drobro i de\F dr e ASE emat | on
in a sl urzﬁ()@ﬁ Crude &R@-I\I—{S— . .

met hy! “B- (¥ hBcRyrstidsarmeibvipipemzin-3-yh-1.8 35t ortodzo dapthyy i -44-

rnor pholin ] n robr.onude .(10.9 kg, 20.6 noles) is stirred in
isopropanoﬁgqgﬁg%ggﬂlzgﬁug{]xgﬁ%cfigfl%wté&@ﬂt&'ﬂh then cooled to room

t enper at ur gohefi@te of {ALA-RS in@i -y - N ACHUR 4§ hwes. . !
(99% yi el dy of pura R?-N[sy-lnsg h??%ﬁgﬁﬁzr%? et $~S%?§§?‘#9@f“’|r§?f§’“f?”@,? ,
3, 4- t et r ahydrphRinohpidrpide k-atomph@oB robdannal) 216 [ ¢s adusahymiaks oimidazdter m A

Exame3 Prepar ation of %{Fg N tS-nethyl -8-{} 4- et hyl pi perazin-| -
yl)-1,2,3,¢ §-dt+ gm],ﬂragd r in acetic acid (33 w/w%, 124 g, 1.5 mole) in ethanol (2.5 L) at 65

15 °C. After the addition of all the material is dissolved, the solution is filtered clear and then

heated at 80°C for 2 h. The reaction mixture is then cooled to 65°C and seeding crystals of
(R)-N—[5-methyI-S—(4-methylpipﬁrazin—I-yl)-l,2,3,4—tetrahydro-2—n:lphtyl]-4- .
morpholinobenzamide monohydrobromide Form A are added. From 65°C a cooling profile
is started with a cooling rate of 7-8°C/h until the temperature is -10°C. The slurry is then

30 stirred for 8 hrs at -10°C before the crystals are filtered off and washed with cool ethanol.
Drying under vacuum (50°C) gives 533 g (92%) of (R)-N-[5-methyl-8-(4-methylpiperazin-
1-yl)-1,2,3,4-tetrahydro-2-naphty!}-4-morpholinobenzamide monohydrobromide Form A;
'H NMR (300 MHz, DMSO-ds) 8 8.24 (d, J=7.5Hz, 1 H), 7.86 (d, /=8 Hz, 2 H), 6.92-
7.08 (m, [ H),7.01(d, /=75 Hz,  H),6.98(d,/=8 Hz, 1 H), 6.86 (d, J=8 Hz, [ H),

15 3.61-4.07 (m, 5 H), 2.42-3.61 (m, 16 H), 2.84 (s,3 H), 2.00-2.20 (m, 1 H), 2.15 (5, 3 H),

1.63-1.88 (m, 1 H). For further characterization, see below.




naphtyl ] -4- norphol i nobenzani de nonohydr obromi de Form A by 2 0 JAN 2005
recryst al I‘i"?z?lz’iug?dzof L5 crude PCT/SEDI/N1643

(R) -N-[5--net hyl -3-(4-net hyl pi perazin-1-yl)-1,2,3,4-tetrahydro-2-naphtyl)-4-
nor.phol i nobenz. t m de nmonohydr obr oni de: (4,To crude (R)-iV-[5-

met hyl - S- (4- - et hyl pi perazin-1-y1)-1, 2,3, 3-tet rahydr o- 2- naphtyl ] - 4-

nor phol i nobenzar ni de nonohydr obrom de (98 g, 0.22 nole) is added et hanol
(0.57 L) and water (28.5 nil) at roomtenperature and a slurry is obtained.
The sl urryExgmipeh heated to 20 SOC at which all solids are dissol ved- The
sol ution i*‘s)‘I thent_coolﬂ(emd to 70C before slowly adding ethyl acetate (0.25 L)
to the sol dr¢pmatioeefl{RgVdbyatthybSq-méMyidins Byl 8-(4

met hyl pi perazin-1-yl)-1,2,3,4-t gt rghydr@%a%ﬁ{ﬁﬁ ?}54I"r‘rﬁ)f:€)1ﬁ%r?}}?’o%-8ﬁ?z'am de
monohydr ob%@flaikl-%wwpholm@eamwefmbhmr«yarfobyomm sl 8 90 19 s BRI L RCRT at e
(1.15 L) leglrthe solution is cooled to -10C over 6 h. The slurry 1s stirred
at -10C for H'before .s the crystals are filtered off. Drying under vacuum °

at 50C iV of= R) -1 5- met hyl -8 -(4-nethyl pi perazin- |

-yl) - 1%, 3,@%-d1§ @?‘;Xﬂ?a’? g{hgl-'i'é%)ﬁ%’EIP%PFFP&Fbi:'dIU'r h%-ééhtﬁérﬁhﬂb@-ﬂmmnykjmbr onude
Form A. 2. QohAN; CT/ t.10164 MPLE OF A METHOD FOR
GENERATI NG %ﬁﬁ&ﬁ%@gﬁ%@%ﬁ@%ﬁ%‘%ﬁ%{&% - {“0?33 1s stirred in isopropanol

R) - N- [ 5- METRYL8BLY #-0uETHYL R RERA )iz ; HEDR% .

NAPHTYLI - 4: MORPHOL| NOBENZAM DE MB@&M@%@%E Ft%i l%’iilf“’E‘-R)

N- [ 5- i net HyAYitg yolemeadwimpit 5OF @z ves -10-8/k9 (9D9Ry B1d4 o BhFeARYN-P5-Zrethyl-8-(4-

napht yl ] -4-%R{I§h0| i nobenzani id e nonohydrobroniide” Form B from<crude (R)-N-

[5- methyi™ OFEVHY L Bibh bE 87 -Ieirabydrp-2knaphey - metphahiysbengaRidaapht v | - 4-

mor pl i gl i ' . ohydrobromide: to To crude (R -N[5

Methyr s é%ﬁ%ﬁ“&%%h “yl)-1, 2,3, 4-t et r ahydr o- 2- napht yl ] - 4-

nmor phol i nobenzam de nono hydrobromde (0.8 g, 1.5 mmole) is added et hanol
(18 M) and everything is dissolves at 70C. The solution is then cooled to
5C and st Epeedlad 5C for 2.5 hrs. The crystals are filtered off and dried
at 40C unger vacuum This gives 0.7 g (R - N-[5-nethyl-8-(4-nethyl pi perazin
- 1-yl) - 1, 2TRuafiep pARFHNo[SomndyhByHl méthylpiperazin-1-y1)-1,2,3 4-tetrahydro-2-

naphtyl]-4-morpholinobenzamide monohydrobromide Form A by recrystallization of

t5  erude (R)—N-[S—methyl—8~(4-methylpiperazin-]—y])-1,2,3,4-tetruhydro—l‘naphtyl]-tl—

morpholinobenzamide monohydrobromide:
To crude (R)-N-[S-methyl-S-(4-methylpiperazin-I-yl)—I,2,3,4-tetrahydro-2-naphtyl]—4-
morpholinobenzanide monohydrobromide (98 g, 0.22 mole) is added ethanol (0.57 L) and
water (28.5 ml) at room temperature and a slurry is obtained. The slurry is then heated to

.20 80°C at which all solids are dissolved. The solution is then cooled to 70°C before slowly
adding ethyl acetate (0.25 L) to the solution. Seeding crystals of (R)-N-[5-methy!-8-(d-
methylpiperazin-1-yl)-1,2,3 s4-tetrahydro-2-naphtyl]-4-morpholinobenzamide
monohydrobromide Form A are added followed by the addition of ethyl acetate (1.15 L)
and the solution is cooled to -10°C over 6 h. The slurry is stirred at —10°C for 5 h before

25 the crystals are filtered off, Drying under vacuum at 50°C gives 88 g of pure (&)-N-(5-
methyl-8-(4-methylpiperazin-1-yt)-1 ,2,3,4-tetmhydro-Z-naphty!]—4-morphoiinobenzamidc

monohydrobromide Form A.




.i's norpholinobenzarnide nono hydro bromi de Form B. CHARACTERI SATI D ¢AN 7005
(R) - N-[ 5- Me bbhg29s (4- METHYLPI PERAZI N-1-YL) - 1, 2, 3, 4- TETRAHY] &‘W YL] -4-
MORPHOLI N OBENZANI JDE  MONCHYDROBROM DE FORMS A AND B 20 X-tay po
diffraction (XRPD) X-ray diffraction analysis was perforned accordi ng to
standard met hods, which can be found inl2.g. Kitaigorodsky, A . (1973),
Mol ecul ar Crystal s and Mol ecul es, Academ c Press, New York; Bunn C. W
(1948), Chem cal Crystallography, Cl arendon Press, 7s London; or Klux, H P.
& Al exander fraction Pr ocedur es, John Wley & Sons,

New vork. - AL OFoAMETHOPEOR GRNBERIN G N O L CRYSTAL
(R -N[5-

L o BIERC AR TORGE GR B LRE NS ME TR 6B T WP IRBR ORI bor o de
Forme A 39150 B PRARAGTITL B A90nBLOT] 900 OBR oIS ELHR 1 K1 0vr es

relative i MONOHYBRGERONIPMA in Table |. Both forns are highly
crystalline as judged fromthe XRPD diffractograns. Table 1. s X-ray powder

diffraction d-values and relative intensities, calculated as obtained with
fixed -slits, for

(R) - N- [ 5- mBregaratioq af totMy(Spn by b3k (R=tethy pigerazid, tyl)et,2 B tetoald-draght y| | - 4-
nmor phol i nobené W‘E no drobr m de Forns A and B. Relative intensities
are defi ned*PRYlysmprape gy WEOWWJ’F%‘P%HW"FQQHQ ¢xpdedB)y-8f-tung

57 10 o6 ans e et Aioe PR A0 T DTSR ABITE G7Va1 Ue Relat i ve
d- val ue Rehﬁﬁrbli@lu(o%)ehﬂlrﬁﬂﬁz‘ ¥k ey dtobRsthide:

' 10 To crude (R)-N-[5-methyl-8-(4-methylpiperazin--yl)-1,2,3,4- tetrdhydro-’)—mphtyl] -4-
morpholinobenzamide monohydrobromide (0.8 g, 1.5 mmole) is added ethanol (18 ml) and
everything is dissolves at 70°C. The solution is then cooled to 5°C and stirred at 5°C for
.2.5 hrs. The crystals are filtered off and dried at 40°C uader vacuum. This gives 0.7 g (R)-
N-[5-methyl-8-(4-methylpiperazin-1-yl)-1,2,3 4-tetrahydro-2-naphtyl]-4-

ts  morpholinobenzamide monohydrobromide Form B.

CHARACTERISATION OF (R)-N-[5S-METHYL-8-(4-METHYLPIPERAZIN-1-YL)-
1,2,3,4-TETRAHYDRO-2-NAPHTYL]-4-MORPHOLINOBENZAMIDE
MONOHYDROBROMIDE FORMS A AND B

X-ray powder diffraction (XRPD)
X-ray diffraction analysis was performed according to standard methods, which can be
found in e.g. Kitaigorodsky, A. L. (1973), Molecular Crystals and Molecules, Academic
Press, New York; Bunn C. W. (1948), Chemical Crystallography, Clarendon Press,

35 London; or Klug, H. P. & Alexander, L. E. (1974), X-ray Diffraction Procedures, John
Wiley & Sons, New York.

The X-ray powder diffraction (XRPD) patterns of (R)-N-[5-methyl-8-(4-methylpiperazin-
1-yI)-1,2,3 4-tetrahydro-2-naphtyl]-4-morpholinobenzamide monohydrobromide Forms A

30 and B, obtained in Bragg-Breatano geometry, are shown in Figures 1 and 2.
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The d-values and relative infensities are shown in Table 1. Both forms are highly

crystalline as judged from the XRPD diffractograms.

Table 1.

s X-ray powder diffraction d-values and relatjve intensities, calculated as obtained with fixed
-slits, for (R)-N—[5-methyl-S-(4—methylpiperazin—I-yl)—l,2,3,4—tetrahydro-2-naphtyl]-4-
morpholinobenzamide monohydrobromide Forms A and B. Relative intensities are defined
as very strong (vs) above 50 % relative intensity, as strong (s) between 25 — 50 %, as

medium {m) between 10 — 25 %, as weak (w) between 5~ 10 % and as very weak (vw) up

10 to5%.
Form A Form B
d-value | Relative | d-value | Relative

(A) intensity (A) intensity
11.7 vs 147 VW
10.9 s 8.9 Vs
3.0 w 7.9 VW
7.4 m 7.3
7.1 w 6.6 m
6.3 w 6.2 Vs
6.2 S 5.9 w
5.9 s 5.8 S
3.8 vw 5.6 Vs
5.6 m 4.97 m
5.5 VW 4.87 S
5.4 m 4.68
3.3 VS 4.64 W
5.1 AL 4.44 S

5. m 4.41 s




.4.16vwW3. 77s 4. 10s3. 65w 3. 99w3. 56s 3. 96n8. 50w 3. 92vs3. 48m 3. 89n8. 43% [ JAN 2005

3. 83nB. 38rW0.080s8232w 3. 71nB. 26w 3. 67n8. 22m 3. 6518. 12w 3. 61yABs ARG, 3
3.57vwB. 04w 3. 54w8. 02vw 3. 50nm2. 97w 3. 45s2. 93w 3. 39n2. 86w 3. 31S2. 77VW
3.21n2. 65 vw 3. 17n2. 551vw 3. 11n2. 49vw WO 02/08212 i 8 3.09 3.03 2.97 2.90

2.S7 2.52 2.79 2.74 2. 71

4.95 VS 4.37

4.82 s 4.33

471 w 4.24 W
4.60 5 4.19

4.56 VS 4.09

445 Vs 3.96 Vs
4.28 vw 3.89 w
424 VW 3.82 5
4.16 VW 3.77 s
4.10 5 3.65 w
3.99 w 3.56A 8
3.96 m 3.50 w
3.92 VS 3.48 m
3.89 m 3.43 w
3.83 m 3.38 m
3.80 $ 3.32 w
3.71 m 3.26 W
3.67 m 3.22

3.65 m 3.12

3.61 VW 3.08 w
3.57 vw 3.04 W
3.54 W 3.02 VW
3.50 m 2.97 w
3.45 s 2.93 w
3.39 m 2.86 W
3.31 § 2.77 VW
3.21 m 2.65 VW
3.17 m 2.55 VW
3.11 m 2.49 vw




8 2.53 2.48 2.41 2.39 2.38 2.36 2.34 2.28 2.27 w \:n‘;l!AI’N V1005

2.66 2.64
VW VW W "\%/Ogvﬂl@\‘%\‘r’lgw vw Vw VW vw VW VW VW PCT/SEO1/

18
3.09 w 2.41 YW
3.03 w 2.37 VW
2.97 w 2.34 W
2.90 m 2.31 VW
2.87 W
2.82 vw
2.79 VW
2,74 w
2.71 w
2.66 w
2.64 vw
2.61 VW
2.58 v
2.53 v
2.48 VW
2.4] VW
2.39 vw
2.38 VW
2.36 vw
2.34 vw
2.28 VW
2.27 v

The XRPD-data for (R)-N—[S-methy!-S-(4~methy1pipemzin—1-yl)-l,2,3,4-tetrahydro-2-
naphtyl]-4-morpholinobenzamide monohydrobromide Form A may be fitted to a primitive
orthorhombic unit cell with cell dimensions

s a=2188A
b=23374A
c=10,13A



VW vw Vw 2.41 1 vw 2.37 2.34 2.31 vw wvw PCT/ SEO E/i A 3JAN ZP%SJ'A"NeZUUS
XRPD- dat a W @h/hdh: NV . PCT/SEO /1643

[ 5- et hyl - S- (4- net hyl pi perazin-1-yl)-1,2,3,4-tetrahydro- 2-

naphtyl ] - 4- nor phol i nobenzam de nonohydrobrom de Form A nmay be fitted to a
prinitive orthorhombic unit cell with c&| dinmensions s a=21,55A b=23, 37A
c=10, 13 WD 02! 08212 19 The space group, as determ ned from systenmatic
absences is P2122. The volume of the unit cell is 5180 A3. 2 0 JAN 2005

PCCTI S Elniélc{h11§43 The YRPD -d tfa rra}/ for, ,

(R) -N-[5- %ﬂ%%g{%l’nﬁ%ﬁw@ SO AYYeppYC absoncgs s PaErahydro- 2- s

napht yl ] -%ﬁ@gag%io?%e&ﬁ%g“qg%g@n%m hydr obr om de Form B (nonohydrate) may
prim 0

be fitted to a I ve orthor i'c unit cell with cell dinmensions a
a=9,59A b =29,23 A ¢ = 9,40 Ato The volune of the unit cell is 2720 A3.
(R -1V-[5-nmethyl -S- (4-nethyl pi perazin- | -yl)-1"2,3 , 4-tetrahydro-2-naphtyl]
-4- ~ The XRPD-data may for (R)-N-[5-methyl-8-(4-methylpiperazin-1-yl)-1,2,3 4-tetrahydro-2-

s naphtyl]-4-morpholinobenzamide monohydrobromide Form B (monohydrate) may be

fitted to a primitive orthorhombic unit cell with cell dimensions

a=989 A
b=2923 A
c=940 A

10 The volume of the unit cell is 2720 A°.

(R)-N-[5-methyl-8-(4-methylpiperazia-1-yl)-1,2,3 4-tetrahydro-2-naphtyl}-4-
morphoiinobenzamide monohydrobromide Form A was found to be an anhydrate by
thermal gravimetric analysis (TGA). Furthermore, it does not socb essential amounts of

is  water as measured by dynamic vapour sorption (DVS), 0,8% at $0% RH and 25°C.

(R)-N-[5-methyl-8-(4-methylpiperazin-1-yf)-1,2,3 4-tetrahydro-2-naphtyl]-4-
morpholinobenzamide monohydrobromide Form B was found to be a monohydrate using a
combination of TGA and DVS analysis. Karl Fischer titration verifies the presence of

20 water. Although form B can desorb water when dried, leading to another crystal

modification, it readily resorbs water again giving form B back.
STABILITY

25 The stability of [S—Methyl—8-(4—mcthylpiperazin-l-yl)-l,2,3,4-tetrahydro-Z-ﬁaphtyl]—lt-
morpholinobenzamide(="Base" in tables below) and (R)-V-[S-methyl-8-(4-
methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphtyl]-4-morpholinobenzamide
monohiydrobromide Form A (="Form A" in tables below), as bulk drug substance and in
solutions at different pH levels after exposure to daylight and at elevated temperatures, has

30 been studied.




ni or phol i r\l%g'nzam' de nonohydr obr orni de Form A was found to be am gpgxﬁr ?ﬁﬂﬁ

by therma Fi¥lketric  anal ysis (TG). Furthernore, it doeST/Aapii/iR

essential amounts of Is water as nmeasured by dynam c vapour sorption (DVS),
0,8% at 80% RH and 25C. 20

(R -N-[5-net hyl -S- (4-net hyl pi perazin-1-yl)-1, 2,3, 4-tetrahydro-2-naphtyl]-4-
nor phol i nobenzam de nonohydr obrom de Form B was found to be a nonohydrate
using a conbination of TGA and DVS anal ysis. Karl Fischer titration
verifies the presence of 20 water. Although form B can desorb water when
dried, leading to another crystal nodification, it readily resorbs water
agai n gi vi R&Smwgl\@éém STABI LI TY 25 The stability of

[ 5- Met hyl - S- (4- net hyl pi perazin-1- yl)-1,2, 3, 4-tetrahydro-2-naphtyl]-4-

nor phol i noBeazamd: (=" ty éfMirk &bl LN o met hyl - 8- (4-
met hyl pi perazin- | - ylﬁﬁﬁﬁy dfgjr%’ g?ﬁ%n?ghgléﬁ%%%géé?ta?{éﬁf i’_hg%uﬂ subSiahles
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(R) - N-[ 5- net hyl - S- (4- et hyl pi perazin-1-yl)-1, 2, 3, 4-

t et rahydr @- 2- napht yl ] - 4- nor phol i nobenzam de nonohydrobrorriide FormA

( =For n’A) QQFCC fahei¢rssresel mada dion oweh bateh dfvireg sutmtante.dds: svdrE BGRrd famr each

bat ch of b | uti i ter, in 0.1 nM HO H

41 and onet B gRhCRE e 2iaRe Ohs T oMBTRC @ Lok Ths Cnpemyorls Myl S

4- et hyl pi _2- . .

ﬁlapmsyl ]y E%erﬁtp gﬁe#gﬁde%\@mﬁgg fgﬁga;hg?m%rggp ‘ﬁék*é‘f’ﬁ?‘f?é‘ahﬁfgbeﬁﬁ@dﬂéfﬁa%fésu| ts

are cal culasedicasidddeylBEC, dihesaRs WelcSicale PIa8E01E dTﬁ@resx]_If’sb:{rgﬁre%é ReBE OW
Tables 3-5 below.

The stability at pH 1.1 and pH 4.1 is good and equal for both [5-Methyl-8-(4-
methylpiperazin—l-yl)-1,2,3,4—tetrahydro-?.—naphtyl]-4-morpholinobcnzarrﬂde {=Base) and
(R)-N-[S-rnethyl—S-(4-methyIpiperazin- 1-y1)-1,2,3,4-tetrahydro-2-naphtyl]-4-
morpholinobenzamide monohydrobromide Form A (=Form A), except at 60°C where the

20 Base is less stable than Form A (more pronounced at pH 4.1 than at pH 1.1),

In the pure water solutions (pH was not adjusted), the Base is less stable than Form A at

room temperature. The 60 °C condition is the only case where the salt is less stable than

the Base.

The conclusion is that from a chemical stability point of view(R)-N-[5-methyl-8-(4-
methylpiperazin-1-y1)-1,2,3,4-te trahydro-2-naphtyl]-4-morpholinobenzamide
monohydrobromide Form A (=Form A) is more stable or equal to [5-Methyl-8-(4-

methylpiperazin-l-yl)—l,2,3,4~tctrahydro-2-naphtyl]~4-morpholinobenzamide (=Base) in
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[ 5- Met hyl \50(04/%?17
met hyl pi perazin-1-yl)-1, 2, 3, 4-tetrahydro-2-naphtyl]-4- rmrpho(fw?ﬁ%%mﬁ%ém de

(=Base) and (R)-N-[5-mnet hyI S- (4-net hyl pj perazin- | -

yl)-1,2, 3, 4-tetrahydro-2-naphtyl]-4- orpholi nobenzam de nonohydr obrom de
Form A (=Form A), except at 60C where the 20 Base is |l ess stable than FormA
(more pronounced at pH 4.1 than at pH 1.1). In the pure water solutions (pH
was not adj S | e than, ko A at room tenperature.
The 60 C cgﬁ t?lt‘ﬁlﬂé%s t%gtggﬁ@&%ﬁﬂ &rclges‘%a%ﬁgqqgtl?fh%%@aﬁ tIilﬁ]g bl"@%ga@{l%mp%“{ an the
Base. 25 Thgngenaleusid s ) _sStaabl b (

rew(R -V I by Ty %%%?@‘; e R R U S I R RE
yl)-1,2,3, rb{rtahyctra#ﬂyniamuﬂama:pbtphb]mébmnml (EB@;Q?HR@LW)OW é;rmaﬁﬂysi fbrom de
FormA( =Form A) is nore stable or equal to [5-M

met hyl pi pefr’éifl}’ﬂplpefym)l TyD-132.4.4 @tnahmrdf%n@bmmifmmrpﬂlelﬁmbmmh@é i nobenzani de
( Base) in_\O 02%&?212 2}]_. 2 0 J 2005 PCT/ SF11/01643 all solutions tested
(except’ f oPOPRWdRRRraRIdLFoRT A= The bul k stability towards
tenperature and daylight are equal for both [5-Methyl -S- (4-

met hyl pi perazin-1-yl)-1,2,3,4- tetrahydro-2-naphtyl]-4- norpholinobenzam de
( Base) andab(ea)swlﬁtymmfsﬁ ~

1,2, 3,4-tetrahydro-2-naphtyl ngémr?gﬁo ho ?irll e(?gd;{]n %Iﬂés&%%)rsiagﬁeﬁarpb%jrsg%oﬁe
For m A (=FempeRjureTi neBase Form A Base Form A daylight, RTduylight, RT90 C90

C Start100P@99. 79400p©9. 7% 2 daysn. an.[a.99.9 WW9.F %
Sdays99. 99 OB MEY99. 99 QB&‘@% 14 day®99.0 9PBa% 999. 9 YWBobMWA

' daylight, RT | daylizht, RT | 90 °C 90 °C

Start 100 % 99.7 % 100 % 99.7 %

2 days n.a n. a. (999 % 99.6 %

S days 999 % 99.6 % 999 % 99.6 %

14 days 99.9 % 99.5 % 99.9 % 899.5 %

21 days 999 % 99.5 % 99.9 % 99.6 %

| 30 days 99.9 % 99.5 % 99.9 % 99.4 %

Table 3. Stability in water solutions, assay, all values are mg base/mi.

Time Base Form A | Basc Form A Base Form A | Buse | Form
daylight | daylight, | Dark RT { Dark RT | 60°C 60°C 5°C A
RT RT 5°C
Start 0.00698 | 0.0248 0.00698 [ 0.0248 0.00698 | 0.0248 0.00698 | 0.0248

(100%) {100%) {100%) (100%) (100%) (100%) {100%) {(100%)

2 days n.a n.a n.a n.a 105% 84% n.a n.a

8 days 95% 100% 4% 99% 104% 31% 101% 101%
14 days | D4% 161% 949 99% 106% 76% % | 100%
23 days 01% 100% 95% 97% 102% 82 % 102% 99 %,

-



21 days999,989 5 %99.9 999.6 % 30 days99.9 999.5 9999 999.4%to Tab :
St abi | i ty%lv%{q’vﬂ‘?zé sol utions, assay, all values are ng base?@ﬂ/SE(BasgiﬁziﬁM ;005

Base Form A Base Form A Base Form Ti nedayl i ght daylight, Dark RTDark
RT60C60C5CA RTRT5C Start0.00693 0. 0243 0.280693 0. 0248 0.00693 0.0243 0. 00698

0. 0248 (100% (100% ( 100% ( 100% ( 100%) ( 100%) ( 100%) ( 100%) 2

daysn. an. an. an. al05%84%. an. a 8 days95%4009949%99%104%81%101%401% 14

gaygiw%_io_19{@%%@3%?/&6%01%90% 23 d§y591W&OOWQ5W87W&02W82 %402999 % Tabl e
. Stabilith 504 el HEL@ BB, essay 100% uesedratrechsefagt ances) . RT is
roomtem erasure. WC 112/08212
Time Base Form A | Base Form A | Base Form A | Base Form A
daylight, | daylight, | Dark RT | Dark RT | 60°C 60°C 5°C 5°C
RT RT
-Start 0.0443 0.0490 0.0443 0.0490 0.0443 0.0490 0.0443 0.0490
{100%) (100%) (100%) (100%) (100%) {100%) {100%) (100%)
2days | na n.a n.a n.a 96% 97% n.a n.a
8days | na n.a Q0% 99% 93% 93% 100% 100%
14 days | 98% 99% 98% 39% 67% 50% 99% 100%
23 days | 98% 97% 7% 8% 37% §1% 99% 100%

Table 5. Solution in 0.1 M HCL, pH 1.1, assay, all values are mg base/ml

Time Base Eorm A | Base Form A { Base Form A | Base TForm A
duylight, daylight, i Dark RT | Durk RT | 60°C 60°C 3*C 5°C
RT RT
Start 0.479 0.504 0.479 0.504 0.479 0.504 0.479 0.504
{100%:) {(100%) {100%) (100%) {100%) (100%) {100%) {100%)
2days | na n.a n.a n.a 98 % 100% n.2 n.a
Sdays jna n.a 100% 101% 96% 97% 99% 100%
14 days | 100% 100% 100% 99% 9t % 85% 100% 100%
23 days | 98% 88% 98% 98% 83% 38% 97% 98%




. PCT/. SEQO /O R4AQ JAN 2005 Table 4. Solution in 0.1 nM HCl, pH 4.1, sw,
al | val uesvangogrg: base/ Ml Ti neBase Form A Base Form A Base mg@[-m‘kgg ol
A daylight, daylight, Dark RTDark RT 60C60C50C5c -StartRT RT

0. 04430. 04900. 04430. 04900. 04430. 0490 0. 04430. 0490

(100% (100% (1009 ( 100%) ( 100% ( 100! 0) ( 100% ( 100%) 2

daysn. an. an, an. a96%97%. an. a 8 daysn. an. a99%®9%®3%®3%1.00%100% | 4
days93%99%p989%99%6 790009 %@l100% 23 days98%®79®7 w9896 7%81Y99%100% s Tabl e

S. Sol uti 0§,iiB; ) |, pH 1.1, assay, all values are ng base/nm Ti neB
seForm ABas%Fo?lﬁ?’i%ys‘let orm ABaseFor m A dayl i ght, dayl i ght, Dark RTDar k

RT60C60C5CPke EOTETiLIEE B % Qe TR0R 4h Sy ROtk ?Q in217.90:1594 4 retrz -
(1009 ( 100%) ( 1009% ( 100% ( 180&?’?@00% (1og%n( (gt 29208 4-rercabydro
daysn. an. ahrnaphtald8%nbOgIGIinabe ez fhidbayi ot radi 6l Mt FLID 68 AYE QMR8 Idtbe 6.4
days100%4.00%4.00999%91995%.00170100% 23 days98%98%a98%08%B83%88%07%08% WO
02/ 08212 mg/mL as the free base by HPLC-analysis, which is satisfactory for pharmaceutical

5 formulations. The solubility for (R)-N-[5-methyl-8-(4-methylpiperazin-1-y1)-1,2,3 4-

tetrahydro-2-paphtyl]-4-morpholinobenzamide is 0.034 mg/mL. under the same conditions.

Conclusions
The solid state characterization shows that (R)-N-[5-methyl-8-(4-methylpiperazin--y])-

10 1,2,3,4-tetrahydro-2-naphtyl]-4-morpholinobenzamide monohydrobromide Form A is
crystalline, non-hygroscopic and has a satisfactory solubility in water. The chemnical
stability of drug substance as bulk and in solutions at different pH levels after exposure to
daylight and at elevated temperatures, has been studied. From these experiments it can be
concluded that (R)-V-[5-methyl-8-(4-methylpiperazin-1-y1)-1,2,3 4-tetrahydro-2-naphtyl)-

ts  4-morpholinobenzamide monohydrobromide Form A has at least the same stability as (R)-
N-[5-methyl-8-(4-methylpiperazin-1-y1)-1,2,3 4-tetrahydro-2-raphtyl]-4-

morpholinobenzamide with the exception of water solutions at 60 °C.



23 PCT/SE / ( 3JAN 2005 Solubility in water The solubility in water j)
(R-N[5-nmethyl-8-(4-meth vyl piperazin-1-yl)-1,2, 3,4-tetrahydro- [i AN 2005
2- naphtyl j - 4- nor phol i nobenzam de nonohydr obr omi de Form A was deternined to
be 6.4 ng/nL as the free base by HPLC- anal ysis, which is satisfactory for
pharmaceutical s fornulations. The sol ub| lity for

(R) - N-[5- et hyl - 8- (4- et hyl pi per azi n- I-yI) 1,2,3,4-

't et rahydro- 2- naphtyl ] -4-norphol i nobenzanide is 0.034 m,-/r L under the
sanme conditions. Conclusions The solid state characterization shows that (
R) - . V- [ 5- Mehiyclagogddsinet hyl pi perazin-1-yl) 10 1,23, 4-

t et rahydro 2- naphtyl j - 4- mor phol i nobenzam de rronohydrobrom de FormA is

crystal line, non-hyg roscoglc and has a satisfactory solubility in water. The

chemical lst ab(R}Tﬂ&S -piethil-$r(f-wetbylpimaeeind sy I b LR R 4deicrhy drodonagbtybrds at di f f er ent
pH | evel s at el evated tenperatures, has been
st udi ed. E%Ic?thg Z’é’é&gi’geg?"}‘g“ ?&Yérﬁ:ﬂ%f;% ,Q concl uded t hat

(R) - N-[5- net hyl - S- (4- rrethylplperazm 1y|) 1, 34tetrahydro 2-naphtyl] i

s 4-morphglino robromd t t the samne

st abi | i ty9as ?@)%%nﬂeﬁ%]'%ﬂ]ﬂe E'p(’?z‘ﬂelt%rgﬁag]enf Sl P “apﬁ[@ nh

3,4-tet rah:yaq:rhohuﬁ)b&aqamdplnlonéhydrmlmhommbemaimg tdelawh fi Jwlidnein ehxaceptl on of

wat er sol uti onsdat I %ﬁN %00&?1 24 \What is clainmed is: 1.

(R) - N[ 5- FETRRYPS §5(’lzftar‘?ﬂf Mﬁr}fﬁt SPATHHY PYI%) - 1, 2, 3, 4- tetrahydro-2-naphtyl]-4

- nor phol i nobenzam de nonohydrobrom de Form A 2.

(R -N-[5-net hyl - 8- (4- met hyl pi perazi n-1-yl etrah oZnaphtyI] 4 -

mor phol i ndbenz & I&i5 "%WE%Q‘E?‘B‘EY‘BWFH@"#O’F# izB%ctEtbﬁ?‘éﬁErﬁ&"faB Idim 1, wherein

Eg)e N?FgpQiéfﬁ#o?&éﬁﬁb%ﬁﬁ@ﬁ?\dnlah)‘ﬂoh%ﬁ{% Bﬁ-ﬁrpﬂlé@d@t’ﬂn@g&bklénﬁq,rﬁherau the tyl]-4
nmet hyl - met hyl pi perazin te ty -

nor phol i nEYRRFPAHTURAINIIE FOt BT 19r4 ?fé“ﬁB%ﬁ’i W%?&'d‘l?rfﬁﬁ"h (E@@c’ﬁ% ‘?’rﬁﬂ% er ein

the conpaundiphRAkAL NN ARk of - ahdwehzafikst al | i ne form of

(R -N-[5- rretgpg:ICQ -(4 ?rc)et’hy | pi r;erygm nn%)?f/ﬁl]] lTﬁl}rﬂphoB 4- tzeatrahydro 2-naphtyl]-4

- nor phol WB‘EJ&’H%%YFH“H@E monohydr obr omi de. 4.

(R) -N-[5-net hyl - 8- (4- et hyl pi perazin-1-yl)-1,2,3,4- tetrahydro-2-naphtyl]-4

4. (R)-N-{5-methyl-8-(4-methylpiperazin-1-yl)-1,2,3 4-tetrahydro-2-naphtyl]-4 -
morpholinobenzamide monohydrobromide Form A according to claim 1, having an X-ray
powder diffraction pattern exhibiting substantially the following d-values and relative
intensities:

Form A

d-value Relative d-value Relative d-value Relative

{.A.]) intensity {.A.) intensity [(.A ) intensity
11.7 vs 4.24 W 3.09 W
16.9 S 4.16 vw 3.03 W
8.0 W 4.10 s 2.97 W
7.4 m 3.99 2.%90 il
7.1 W 3.9¢6 m 2.87

6.3 W 3.92 Vs 2.82 VW
6.2 5 3.8¢ m 2.79 VW
5.9 5 3.83 2.74 W
5.8 VW 3.80 5 2.71 W
5.6 m 3.71 2.66 W
5.5 VW 3.67 2.64 VW



nor phol i nobenzam de nonohydr obrom de Form A according to claiml, W g [f[ﬁ
X-ray powder diffraction pattern exhibiting substantially the folz %g 2
d-values and relative intensities: FormA

d- val ueRel ati ved-val ueRel ati ved-val ueRel ati ve

(.A)intensity(.A )intensity(.A )intengity 11. 7vs4. 24vw3. 09w

10. 9s4. 16vw3. 03w 8. 0w4. 10s2. 97w 7. 4nB."99w2. 90m 7. 1w3. 96nR. 87w

6. 3w3. 92vs2. 82vw 6. 253. 89nR. 79vw 5. 953. 83nR. 74w 5. 8vw3. 80s2. 71w

5.6n8. 71n2. 66¥v . 5vw3. 67nR. 64vwé 0 JAN 2005 25 5. 45%3.%5@. 61lvw 5. 3vs3. 61vw
2.58vw 5. 1vwa>57vw 2. 58vw 5. 1m8.%54w2. 48vw 4™5vs3. 501 2. 4lvw  *°

4.82s3. 45s2. 39yw 4. 71w3. 39i n2. 88w 4. 60s3. 34s2. 36vw 2. HHVS3. 210R. 34vw
4.45vs3. 17n2. 28vw 4. 28vw 3. 11nR. 27vw 5. A process fo %are prepar ati on of

(R) - N- [ 5- met hyt L 8- (4- ¥t hyl pi perdzin-1-yl) " 2, 3, 4- tettahydro¥®- naphtyl ] -4
- nor phol i nobegzam d e mgonohydrplysom de FormyA accordi g to vw

4,95 vs 3.50 m 2.41 VW
4.82 s 3.45 s 2.39 VW
4.71 W 3.39 m 2.38 VW
4.60 5 3.31 5 2.36 vw
4.56 vs 3.21 m 2.34 W
4.45 vs 3.17 m 2.28 W
4.28 v 3.11 m 2.21 vw
5. A process for the preparation of (R)-N-{5-methyl-8-(4-methylpiperazin-1-y1)-1,2,3,4-

tetrahydro-2-naphtyl]-4 -morpholinobenzamide monchydrobromide Form A according to
claim 1, comprising partly dissolving non-Form A of (R)-N-[5-methyl-8-(4-methylpiperazin-
1-yD-1,2,3,4-tetrahydro-2-naphtyl}-4 -morpholinobenzamide monohydrobromide in one or
more organic solvents optionally containing a minor amount of water and stirring until Form

A is obtained.

6. The process according to claim 5, wherein the non-A form of (R)-N-[5-methyl-8-(4-
methylpiperazin-1-y1)-1,2,3,4-tetrahydro-2-naphtyl}-4 -morpholinobenzamide
monohydrobromide is an amorphous material, or is (R)-N-[5-methyl-8-(4-methylpiperazin-1-

y1)-1,2,3,4-tetrahydro-2-naphtyl]-4 -morpholinobenzamide monohydrobromide Form B.

7. A process for the preparation of (R)-N-[5-methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-
tetrahydro-2-naphtyl]-4 -morpholinobenzamide monohydrobromide Form A according to
claim 1, comprising reaction crystallizing non-Form A (R)-N-[5-methyl-8-(4-
methylpiperazin-1-yl)-1,2,3 4-tetrahydro-2-naphtyl}-4 -morpholinobenzamide or a non-
monohydrobromide salt of (R)-N-[5-methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-
naphtyl]-4 -morpholinobenzamide with a buffering acidic salt of hydrobromic acid in one or
more organic solvents optionally containing a minor amount of water to obtain crystals of
(R)-N-[5-methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphtyl]-4 -

morpholinobenzamide monohydrobromide Form A.




claim11, conprising partly dissolving non-Form A of

(R) -N-[5- et hyl - 8- (4- et hyl pi perazin- 1-yl)- 1,2, 3, 4-tetrahydro-2- aalle'AN 7005
- nor phol i nobenzam de nonohydrobronide in one or nore organic solvents
optionally containing a mnor amount of water and stirring until Form A s
obtained. 6. The process according tozbcl aimb5, wherein the non-A form of

(R -N-[5-nmet hyl -8-(4- nethyl pi perazin®™ |-yl)-

1,2, 3,4-tetrahydro-2-naphtyl]-4 - norpholi nobenzam de nonohydrobrom de is
an anor phqous material, or js -N- [ 5- net hyl - 8- (4- net hyl pi perazi.n-1-
yl)-1,2, 384t eﬂ"bawa?sé@wwgﬁﬁég?a]m & Whefﬁ’ﬁ‘6‘%&]?&%@’5@@5&%&8{%}?@?&%@?obr oni de
Form B. 7 .,ci8ifikRa888 hidbbrbiRePr epar ation of (R)-N-[5-nmet hyl - 8- (4- et hyl

pi perazin-1-yl)-1,2,3,4- tetrahydro-2 -naphtyl]-4 -norpholinobenzam d e
nmonohydr obrom de Form A according to claim21, conprising reaction
crystalliaing = PN ImeBA-474- i RERRL AZH.N 2 34-

yl)-1, 2, 3?'4- t epﬁﬁgﬁ%ggf%?gﬁ%+%qﬁ?ﬁﬂgﬁp%ﬁ ?3}%%@%@?&%@ or ﬁz)i_ non-

nmonohydr oltetehydie2siaphthd} 4(Ryphelipghenzamide monohydrobromide Form A according to

met hyl - 8- (4- net hyl pi. Lfs:l= - : 1 INE _Pl;@@h.tw.]-4

- nor phol i (ﬁ%bngﬁzcé’épﬁgelggn&?ﬁmgmh%Mjgéra?sﬁlét%c(?fd# g%@@}ﬂ%&%g Nﬁ[; ro rlgn(i c acid in one
or nore afegyiiigersdl- el 2, optetralnard-3namititydi dimegphalimibaegamideount of water to
obtain crystal f (R -N][b- hyl - 8- ( 4- i in-1..
-yl)-1, 2, ,0238123’3{0%5?{’9@? %ﬁlaztn'{r’l‘g’ﬁqﬁ/ 72 Zm?&é{ﬁ%@%%%ﬁ%ﬁ%ﬁ%ﬁ%ﬁ, tlc'rrl%iﬁohydr obr oni de
Form A. 2 fQllabib? 0850 26or8stephiselegedfian sl )acadogdiargixtuoe; @) eNagpratingvhparédm t he
D 0 Pt S Y SR BELnt o Bhieg B diom de. <. A
- met hyl - 8- efiryRi(nyethypigepazinAt- -y )2)3;4-teRalgdvb-2-baphthally4imorho i nrhpidamyde] -

4- nor phol i nobenz%m' di? Eono ydrobrom de Form A according to claiml,

conpri si NG EPXFOTIE K™ Lom a sol uti on of non-Form A (

R) - N-[ 5- et hyl - 8- (4- nmet hyl pi perazin-I -yl)-1,2,3,4-tetrahydro-2-naphthyl] -
4- nor phol.i nobenzam de Cgﬁgg? drobrom.de in a m xt(Hre of one og%rmre organic

f .
sol vents dfd wdt BiRarmagsps atign SOMBTIRRE F5yPe s P AARCSIPERECAUY | ect ed from
1) cool i N@ffehife Ainstintofihe 2dmBOLAP Adcaidinido anyPeHelof OlAimsat 4, ah@omdhyent ; and 3)
mxing with a precipitating solvent, to obtain crystals of (R)-N[5-
net hyl - 8- (AHVRE BAINFPR CRPFR SHIRIS) _ 1 2 3, 4-tetrahydro -2-naphthyl]- 4-
nor phol i nobenzam de nonohydr obrom de Form A. 10. A pharnaceuti cal
formul ation conprising as active ingredient a therapeutically effective
anount of the c %wgaél@ﬁ%’mcal@f eféecHyRamvat offthe faappesnd accordiigdo @py P¥nal | y

of claims 1-4 for the preparation of a medicament for the treatment of a 5-hydroxytryptamine

mediated disorder.

12. The use of a therapeutically effective amount of the compound according to any one
of claims 1-4 for the preparation of a medicament for the treatment of a disorder selected from
the group consisting of disorders in the central nervous system, overactive bladder, and

vasospasm; or growth control of tumors.

13. The use according to claim 11, wherein the 5-hydroxytryptamine-med:ated disorder is
selected from the group consisting of mood disorders, anxiety disorders, personality
disorders, obesity, anorexia, bulimia, pre-menstrual syndrome, sexual disturbances,
alcoholism, tobacco abuse, autism, attention deficit, hyperactivity disorders, migraine,
memory disorders, pathological aggression, schizophrenia, endocrine disorders, stroke,

dyskinesia, Parkinson’s disease, thermoregulatory disorders, pain, or hypertension.

14. The process according to claim 7, wherein the buffering acidic salt of hydrobromic




di luents, excipients, or inert carriers. 11. The use of a therapeu ica hy
ef fecti ve anount of the conpound according to any one of clains 1 4 2005
preparation of a nmedicanent for the treatnment of a 5- hydroxytryptam ne

medi at ed di sorder. 12. The use of a therapeutically effective anbunt of the
conpound according to any one of clains 1 -4 for the preparation of a

nmedi cament for the treatnent of a disof’der selected from the group
consisting of disorders in the central nervous system overactive bl adder,
and vasospasm or growh control of tunors. 13. The use according to claim
11, wher eiagidiha Bnihysiltexd hrdropomivianid-haeiog apksdoi-¢drder is selected fromthe
group consisting of nood disorders, anxiety disorders, personality

di sorders, obesity, anorexia, buli m'a, pr e- menst rual syndrone, sexual

di sturbandés, Tiepokeisiasaydibptoatato Sabusen teubngaym Atdf ERENdHrmetlyi-81(4-,

hyper act i VI di sord e N dis hol ogi cal

aggr essi of:® %MP?&B’H?’@R aiB’en 39 cgr%% “8*"133‘/ ¥4 elrrl%ohoq o 1’IZ&%dyskl nesi a,

Par ki nson'nsonthygecsenide h&bﬂiﬁd’d&gldisadilmﬁcyl ocﬂpﬂaorodﬂy ssplartal(h) NQG -nieyipéBiénsi on. 14,
The process a cor di, ngﬁbo %2 bu Ife CI dic salt of

hydr obr om“t‘”ﬁ.y RIPEJRN- 2005 éeéliaﬁyqr%' 'é?F‘P én%rall“{ m8 %br oni ¢ aci d havi ng
a pKA  of p@méhairobkdmiddte iSI6ARASE a pRERUSPrOEEsE Qethydd dhefhicalMasdtiehn t he non- Form
A of (R)-N-[5-nethyl-8-(4-

met hyl pi perazin-1-yl)-1,2, 3, 4-tetrahydro-2-naphtyl]-4 - norpholinobenzam de
monohydr ogom dgel %cagraewﬂm ?todlh?%ﬁg dtclafifs 97, Brewherdsltie brgaliat®ebnt is
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