WO 02/ 08212 PCT/ SE01/01643 1 Novel form of

(R) - N-[5- Met hyl - 8- (4- et hyl pi perazin-1-yl)-1, 2,3, 4-tetrahydro-2-naphthyl]-4
- nor pholwoobestzam de Field of the Invention 5 This invenPCDRE(glled3es to a
novel form of a serotonin h5-HT1B-receptor antagonist, nanely a novel form
of a salt of 1

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

napht yl ] - 4- nor phol i nobenzam de referred to as

(R) - N- [ 5- 0 &1 ¥bmBor((fy-Wa5 MrduRi RYE At idiperazin-1-y1)-1.2.3 4- -2 4
yl)-1,2, B%ﬁhgfﬁ?gfgf(ﬁﬁé@gmﬁ% #\?3? ?EEM%EB 10! i %‘36&%‘5%%“8% drr?oznrc'fw%v 987 omi de
Form A,  The invention also relates to processes for production of said

Form A, which formhas a to potential use after suitable pharnaceuti cal

formul at i feld of Mdisahtibg eat nent.  Prior art
[ 5- Met hyl - 8- (4- et hyl pi perazin- 1-yl)-1,2,3,4-tetrahydro-2-naphtyl] -4-
nor phof i ndbisrinventigs relbiss ko 2 hevel RIm efrase( @pniaarli T precepasthntdgenisg aanelye and

their is rr%ﬁ_l%ods f pre ﬁ% on are disclosed in WO 99/05134. Back%round
of the 1 iSRG oat Ll ot ame‘%&’%‘_éﬁ%nelélyﬁélt’@ﬁiaaln_sbﬁaelra%%déllﬁ?f%i;& -
ner ot r ane B HahbenBhEoncIPRREE rihred AR (5o BEm R SRR St eeL vy

the latt eyl)al|,$,9,4kﬂaﬁmda@-2&ﬁpﬁ®gﬂi—ﬂloﬂ@?ndlﬁéiﬁﬁmfﬂé%ﬁoﬁdh?%ﬁ%n‘ﬂﬁe FUSRA. I n the

treatment of depression are believe act by inproving the

neur ot r and k¢ §¥enion also eslatpeio poeceksss forgfrodineme of baid Folma, edliclafpomilat a. | t
appears thatt t he enhancenent of 5-HT = npeurotransm ssion primarily affects
the dépr eBLERHYSE? ‘?f(fuﬁir’ﬁf’ gharmaggrtic r@H@“@’i‘]HﬁW@@ﬁ@ﬁ’ﬁea&e%oradrenal i ne
neur ot ransm ssion affects the retardati on synptonms 25 occurring in
depressed patients. Serotonin, or 5-HI, activity, is thought to be invol ved
i n many dPtibement types of psychiatric disorders. For instance it is

t hought that an increase in 5-HT activity is associated with anxiety,

whi l e a decMedsd-8-(¢-metylpipsraziné-yhab 2 ek tetrabsdroi2anapdityli-¢-h depr essi on.

Ser ot oni r]morpholinobenzamidc:, both the (R)- and (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 hydroxytryptamine(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

25 occurring in depressed patients.

Serotonin, or 5-HT, activity is thought to be involved 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 release has been associated with depression. Serotonin

30 has in addition been implicated in such diverse conditions as eating disorders,

gastrointestinal disorders, cardiovascular regulation and sexual behaviour.



30 has in addition been inplicated in such diverse conditions as eating

di sorders, gastrointestinal disorders, cardiovascular regul ation and
sexual bebhavr/erznz WO 02/ 08212 PCT/ SEO1/ 01643 2 The conpoROUSE01/01643

N-[ 5- net hyl - 8- (4- net hyl pi perazin- | -yl)-1,2,3, 4-tetrahydro-2-naphtyl]-4-
nmor phol i nobenzam de (both enantioners ag well as the racemate) has an
extrenely low solubility in water and a slow rel ease rate which rate is pH
dependent, i.e. the rate is different in the stonach and the intestines.
From a pharnmaceutical fornulation point of 5 viewit is very difficult to
di ssol ve tThe corapeundalpi SHmyetleyl i hmathg ] pipeiradimil rylj-h 2, S émerahgdwsBbhaphtyli-A- t he
gastric juice untjl a sufficient anmount of substance has been absorbed.

Di scl osur éloéEholtf‘ﬁ@b‘?WQ@Fﬁq (GRthrenantipners as well gk e TAcapate)dHs 28 eXIeTBRI¥ oW or m of

a salt of | -8-(4 .1 . . : .

met nyl pi p Y TR b ot okl i hichate IS REL dopendapl snBE 6 Benzan de,
nanel y (Ryiffnt i:PttRBEINAchEmA4he BRI PRIRZ bRarnlaceticht forulaBon point of

, 4-tetrahydro- 2- naphtyl] -4- norpholi nobenzam de nonohydr obront de Form A,

whi ch bs aiespiéos ferg diffigdt wl dissobai the base irgmidlyfenough and maintain the same

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

4- mor phol ﬂﬁ%é%@ﬁﬁﬁéa%%%%ﬁéﬁﬁ’&@g&%mﬁﬁ@f Bebstase Bay g/e@ﬂ abmbff(ﬁvent i on
is a process which reproduci bly gives (R)-N[5-nethyl-8-

(4-met hyl pi perazin-1-yl)-1,2, 3,4-tetrahydro-2-naphtyl] -4-norpholinobenz
am de nMoODYERGPOLPIHed8vERidA A I n addition it has been shown that

(R) -N-[5-net hyl -8-(4-

met hyl pi pdhagbjacticfyhe invemi@ i4-atnoveldhynl pha SalnalilR)\N-]5-thettyt8Hd! | nobenzani de
20 nonohydrgbromi de can crystallize in other crystalline forns, for exanple
For m B° y(rﬁy%yhlpcfrgzlﬁélt—glﬁ L%S,(li@%'{yﬁm-guln6@}t31§=|4ﬁm%rphollnobenzarrude, namely (R)- P
1-yl) -1, 253Brsdnb@l i gy -3 4-, gt i1nobe j.de rmonohydr obr oni de
L USRS Apronbi Lotk Rt RS IpAg O

[ 5- et hyl n@rflblinebdiyhipideanazdiydiobydmidd Faim A4 wieéH RhygeafiecRaphtyl ] -4 25

nor phol i nobenzam de nonohydrobrom de, which has several advantageous
proper t i egwodification of (R)-N-[5-methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphtyl]-
4-morpholinobenzamide monohydrobromide.
15 “
Another object of the invention is a process which reproducibly gives (R)-N-[5-methyl-8-
(4—methylpiperazin~1—yl)-1,2,3,4—tetrahydro~2-naphtyl]-4-morpholinobenzamide
monohydrobromide Form A. In addition it has been shown that (R)-N-[5-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-tetrahydro-2-naphtyl]-4-
morpholinobenzamide monohydrobromide Form A is a crystal modification form of (R)-N-
[5-methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphtyli]-4-

25 morpholinobenzamide monohydrobromide, which has several advantageous properties:
— it has a satisfactory solubility in water;

— it has a satisfactory thermal stability;

I

it is non-hygroscopic;

it has a good stability against light exposure.

30



- it has a satisfactory solubility in water; - it has a satisfactory

thermal stability; - it is non-hygroscopic; - it has a good stability
agai nst Iw@ht/os2xposure. 30 WO 02/08212 PCT/ SE01/ 01643 3prCT/SE®/qps43di ct ed
that these advant ageous properties will lead to satisfactory chem cal

stability and long shelf life both for3the pure substance and for

phar maceuti cal dosage forns contai ning

(R) - N-[ 5- net hyl - 8- (4- et hyl pi perazin-1-yl)-1, 2, 3, 4-tetrahydr o-2- naphtyl ] - 4-
nmor phol i nobenzam de nonohydrobrom de Form A. Consequently, there may be
fewer 5 ddhapuosliaed thacthagpesivantagerans prapettis vol leadeo wetisfactqreroiveratvial stahilignd

' | ssion. .. P h b de of i al hat I
compl i cat G0 178 “ROF BT G0 FHORRB NPy RBR A HoTBocH A Apeies st er packs
b : tor h be, vis] an
The total oaapabAPELER R B et L o0 P2 e 2 b ke

10 Char actp@rpisdlinéBerbmid®) mbhdtBdrdtrbil deGrotf-ATREdhNé RieRBY ABEB HayWe felver 2. 3
4-tetrahydro-2- naphtyl]-4-norphol i nobenzani de nonohydrobrom de Form A The

novel fBor dewfnds aglackages, in particular on the water permeability and light transmission.
(R) - N-[5-nethyl -8-(4-nethyl pi perazin-1-yl)-1,2, 3, 4-tetrahydro-

2- napht yl %%ak%% iﬂqgh%%@ﬁ%% | atepifls i aredgsiromphicated @nd more

(R -N-[5- hvl - 8- . : ) .

et gl pi pap o iiieialf thnd)y. fog insancs plister pagks e e f Happeosn RASEIL 1 e
nmonohydr ol fiedeblEQ icah Pe vizasle bed die&&thﬂ%dk@%@qg sthAIPRANRthd 84s8%f MMnfighRods
such as Powder X-ray diffractometry (XRPD). Detailed Description of the

| nvent i on blget packs.fi rst aspect, the invention thus provides

(R) - N-[ 5- net hyl - 8- (4- net hyl pi perazin-1-yl)-

1, 2, 3,"4- t et rahydr o- 2- napht yl ] - 4- nor phol i nobenzani de nonohydr obr oni de For m

A, Characteristics of (R)-N-[5-methyl-8-(4-methylpiperazin-1-yl)-1, 2, 3, 4-tetrahydro-2-
naphtyl]-4-morpholinobenzamide monohydrobromide Form A
The novel form of a salt of (R)-N-[5-methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-
2-naphtyl]-4-morpholinobenzamide of the invention, i.e. (R)-N-[5-methyl-8-(4-
15 methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphtyl]-4-morpholinobenzamide
monohydrobromide Form A, can be distinguished from other forms by methods such as

Powder X-ray diffractometry (XRPD).

Detailed Déscription 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-1-
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-y1)-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-



preferably substantially crystallographically

pure(R) - N-[ 5- net hyl - 8- (4- net hyl pi perazi n-1-

yl)-1, 2, 3ydaer/e2nahydr o- 2- napht yl ] - 4- nor phol i nobenzam de npODRR@rabzom de
Form A. A crystallographically pure formis a crystal nodification that,
as far as can be judged from 25 XRPD neasurenents, contains no peaks from
other crystal nodifications. The term "substantially crystallographically
pure (R)-N-[5-nethyl-8-(4-nmethyl pi perazin-I-yl)-

1, 2, 3, 4-tetrahydro- 2- naphtyl ] -4-norphol i nobenzam de nonohydr obrom de Form
A" shoul #ybDhlLE,3FketetnabydretZonaphtyd]-4-morpholinobenzamide monohydrobromide;

R) - N-[ 5- net hyl - 8- (4- net hyl pi perazin-1-yl)-1, 2,3, 4-
'E e% ra_hgl_drBr-e -r#:}%ﬂf’ 11’]"!64&?:%#@%21“%%&3%5%?%8 n%WBFFy‘B%B%ﬁfﬁé’ PBFM A
(R~ N[5 St Ry g BB TR 3 APl it RAR ) S i B8
1-yl) - 1, 2nahhdyll-etrmedpyelimbdntaiid MohoKydistreheld. Mab enzathee’ e ahyeinedi oni de;
preferably not nore than 10% and nost preferably not nore than 3% of any
ot her 5 crygtivalént e thiegerm 6¢rystal modification”.

(R) - N-[5-net hyl - 8- (4-net hyl pi perazin-1-yl)-1, 2, 3, 4-tetrahydro- 2-
napht yl ] - 4- nor phol i nobenzam de nonohydrobrom de. The term"form' is in this

context 5,04y Ao “ChHYST i f iops A

o o AN S BRI 15, P TP S8 DR 4

-yl) -1, 2, dofptotihsledny thintedn rahRiivblondide Fofmp hodanrehgamamided Bpime Ry diyobr om de
Form A can be characterized by the X-ray powder diffraction pattern: WO
02/ 08212 powdcsEdfragtignpattesn: Form A d-val ue Rel ative d-val ue Rel ative

d-value Relative intensity (A) intensity (A) intensity 11.7 vs 4.24 vw
3.09w 10.9 s 4.16 vw 3.03 w 8.0 w4.10 s 2.97 w



m3.9w2.90m 7.1 w3.96 m2.87 w 6.3 w3.92 vs 2.82 vw 6.2 s 3.89
79 vw 5.9 s 3.83 m2.74w 58vw3.80s 2.71w 56 m3.71 m2.66 w
vw 3G om2164 vw 5.4 m3.65 m2.61 vw 5.3 vs 3.61 pPOr/REGAIwMy 5.1 vw
7 vw 2.53 vw 5.1 m3.54 w?2.48 vw 4.95 vs 3.50 m2.41 vw 4.82 s 3.45
s 239 vw 4.71 w3.39 m2.38 vw 4.603% 3.31 s 2.36 vw 4.56 vs 3.21 m
2.34 vw 4.45 vs 3.17 m2.28 vw 4.28 vw 3.11 m2.27 vw WO 02/ 08212

PCT/ SE01/ 01643 6 Preparati on of

(R) - N-[ 5- net hyl - 8- (4- net hyl pi perazin-1-yl)-1, 2,3, 4-tetrahydro- 2-
naphtyl ] - 4- nor phol i nobenzam de nonohydrobrom de Form A In a further aspect,

t he invention relates to a process for the preparation of (R)-N[5-
net hy| - %4=‘¥efh_u_l ni nnr_n:ll n

7.4
m 2.
5.5
3.5

-yl)-1, 2, 3,4,} Egrghygﬂra 2/ n?plr\]?toxm]A4 nmor pt;olll nobenzam d¢ 5
nonohydr ge+erde—tFeormATtR—Ntr—rethyh—8—{4—raty-piperazin-1 -yl )-1, 2, 3, 4
t et r ahydrlo 3aapielaivé- Lpligd | NRBGAFAT Ha4FRNNKERARE §m de Form A may be

(A) intensif& (A) intensity (A) 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

74 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

59 s 3.83 m 2.74 w

5.8 VW 3.80 s 2.71

5.6 m 3.71 m 2.66

5.5 VW 3.67 m 2.64 VW

54 m 3.65 m 2.61 VW

53 \& 3.61 VW 2.58 VW

5.1 A 3.57 W 2.53 VW

5.1 m 3.54 w 2.48 VW

4.95 A2 3.50 m 241 VW

4.82 s 3.45 s 2.39 VW

4.71 w 3.39 m 2.38 VW

4.60 S 3.31 S 2.36 \A

4.56 Vs 3.21 m 2.34 VW

4.45 Vs 3.17 m 2.28 VW

4.28 vw 3.11 m 2.27 VW




prepared under controlled conditions froma m xture of one or nore organic
solvents. It is preferred to use a m xture of organic solvents, which is
m sci bl e wbotoszat er. The optimal ratio of organi c sol venP6T/SRo1t1e43m xt ur e
to obtain (R)-N-[5-nethyl-8-(4-nethyl pi perazin-1 10

yl)-1, 2,3, 4-tetrahydro-2-naphtyl]-4-norghol i nobenzam de nonohydr obrom de
Form A is strongly dependent on the characteristics of the chosen organic
solvents and the process conditions e.g. the tenperature, the pressure and
the solubility of (R) -N[5-nethyl-8-(4- nethyl piperazin-

| -yl) -1, 2P8ephration ak yigk--[3-methiit-§(#-dethplpipeorhzinebgh 75218 detetrahpdisod2-obr oni de
in each of the si)lven S, as well_as in the mxture of the solvents and 15
their conPaRROYYr4-marapolinepeyzamida pgpohydrobromide Form A

(R) - N-[ 5- -8-(4- i.nerazin: 1- -1, 4-tetrah - 2-paphtyl]-4-
ror phol i ngﬁ%ﬁiz/rghr??égé’%ﬁ%%%g@ﬁé%ﬁﬁgt%%ﬁr%):%sjsr?é’&t%ﬁé’reﬁ’r?&ea@?ég f@g/:% 3 (i)
partly di gRelWisN@-@eshyposerfif-0yn-0D, 3 4-tetrahydro-2-naphtyl]-4-morpholinobenzami

(R - N[5 ot byl (e TSy phtyl]-4-morp amide

1, 2, 3, 4- t sronahydipromidgeaboriy A] (R)-Vrpd-pieshylfo@emztayipigerammd gt A%, oM de i n
organic solve t(s%ﬁp%ptssgnall cont ai ni_gg a mnor. ampunt of water and
stirring FHERYdes ARpAtylE+-Reyphelirobgpzamide mopphydrebrgmidedfpray H gray e zi ng

(R) - N-[5- |- 8L 4- ' ien=1 -yl.).- , - I Q-R- .

o - Rt S I BRLAR oL ol e LS AR

(R) - N-[ 5- prfidrydd 18-usd a nilRluby/bfurpafi@gdivent$, which is miscible with water. The optimal
-yl)-1, 2, 3, 4-t etrahydro-2- naphtyl | - 4- nor phol i nobenzam de nonohydr obr om de
wi th a bufatierdfreggandt shlvenssintthomitiygrto bt GR)aH[ 3 methyb8g@rinethyipipesartif-4)
optionall 0 i nj a nino unt of. water;.or by 3 02/ 08212 .

o) Sao1/ Bheie > A do-B Bt bty it g et o bromide Form A is
(R)-N-[5- sehide loRRIRRLES ;

t et rahydr (Q)@%@nggﬁ%egllléffﬂ{%hﬁ%% ﬁ%?%%%nég}% eésﬁ%r?%?égrsghvregtﬁia gttlle B xt ur e
of organi conditibnsery. (59 temperanat.ahe pleesiedynd thy SbRbAitPbf (R)-N-[5-methyl-8-(4-

(R -N-[5-neth I,-8-(,4-rrethy|$)iperazin-I-yI)- . ,

1, 2, 3, 4- t Bt prazip= gyt 5. f-rabhy dpsh Sinapls ez aairdelinehvokgrdidebr omi de Form A

are monohydrobromide in each of the solvents, as well as in the mixture of the solvents and

15 their content of water.

In particular, (R)-N-[5-methyl-8-(4-methylpiperazin-1-y1)-1,2,3,4-tetrahydro-2-naphtyl}-4-

morpholinobenzamide monohydrobromide Form A may be prepared by:

20 (i) 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 (il) reaction crystallizing (R)-N-[5-methyl-8-(4-methylpiperazin-1-y1)-1,2,3,4-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-morpholinobenzamide
monohydrobromide with a buffering acidic salt of hydrobromic acid in organic solvent(s)
optionally containing a minor amount of water; or by

30



5 fornmed spontaneously; or when crystals are not fornmed spontaneously,
followed by 1) cooling the mxture; 2) evaporating sonme of the solvent or
3) m xi ngvew/b8282 preci pitating solvent whereby crystal s PET/SE01/01643

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

t et rahydr o- 2- naphtyl ] - 4- nor phol i nobenzas de nonohydr obrom de Form A are
formed. 10 Method (i) is a transformation of polynorphs in slurry. Any
non-A formof (R -N-[5-

met hyl - 8- (4- net hyl pi perazin-1-yl)-1, 2, 3, 4-tetrahydro- 2- naphtyl ] - 4- nor phol i n

obenzam déiii) nmmﬂyntrg:ﬂwmmsdmtloa o@(R)aNe{ﬁﬁheth;l 8Fé¥t -gritglpiperatiarl-ylipdtnhde
(R -N-[5- rreth | -8-(4- nethyl pi perazin- 2,3,4-tetrahydro-2-naphtyl]
- 4- mor phol'§ %ﬁ%rﬁz’c‘ Baahid]- 4T%?¥BBQJHWEF@WIQ%HPBPW®WP@14%M&|Ial yre ghpigagic

di ssol ved i n| a _m no nmount of
wetor. anasEPeRRR fedf WRRDE SbeRR LRI TR pE R Ae el
conprises a3 naétﬁaﬂ@maz h%mﬁymtrﬁ&pﬁbyﬁdaénmﬁﬁ@ Hion@hﬁf?@ﬂljoﬁﬁ@e FirssAlak i on of
the starting matefial transformati on may occur, as it is known in
the art, \fd)rmmdtspexrtmeoesdysdzrswlwenfcmystalwardndﬁ|f<gmmd sphﬁamdylyafullowedaplll)l ty than
at the prevalllng conditions. The driving force for the process is the
normal |y FBXE BempBIIS ?%/ewp%aﬁeg Aeme of thesplyepiord) migingsyiHbe plecipjtaling a

o amsuiE e s B OO IR T Fuet R L R AT B o ¢ ac d.
pref er abl yetrmah @xﬁ‘-zlﬁag?@ﬂ} -4-rbrp RN EHoBRAAIM Se AohShyltdtrbslid R Rfredfofméd. and

nost preferab y im ol e hydrobrom de. The starting material is e.qg.
(R) - N-[ 5- net hyl - 8- (4- et hyl pi perazi n- I-yI)-I 2,3,4 25

(R MY 5. NEAChgH s 5 iRy o s Rnavon i strty. Ay oA form SF G--13-"
-yl)-1,2 t d
The compbiltPbe ar E LS ?f?%' P PR AT o IO R R °°

shoul d be nsuehydrbgomide, 6 @nhdbipsotMatedinl 6 fof i8N K- B-p3-vesmiy( ) (4opt i onal |y
containing a mnor anount of water required for formation of

( R) N— [ 5- methyypipgatia-lnghHya, %ﬂﬁ@r%wdm—iwpbtyﬁe’r morpholinobenzamide
']A'\ Th e V\z)%%)r?%g%cg éﬁ%ﬁ%ﬁg{#oﬁ 6% Ba?rltlly ths& {H cgganqg Qcﬁvg {s? g{)t%g:ﬂe Form

15 containing a minor amount of water and stirred until the desired Form A is formed. The
process comprises a transformation in the slurry without a complete dissolution of the
starting material. Such transformation may occur, as it is known in the art, when there
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 (ii) is a reaction crystallization in organic solvent(s) optionally containing a minor
amount of water, with a buffering acidic salt of hydrobromic acid, preferably an amine salt
of hydrobromic acid having a pKa 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-morpholinobenzamide
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—[5—methyl—8—(4—methylpiperaziri-l-yl)-

30 1,2,3,4-tetrahydro-2-naphtyl]-4-morpholinobenzamide monohydrobromide Form A. The
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th f ont ous| Howe if. the original solutionis
e o T BN PR e PR a@so@?w%reﬁayl .12
r phol i nobenzam de

et hyl g pg\f ?fn{ngfhly}:g ()r r%tgylﬁlycnu E?gbyfj 58 4%6&91@21 éI/ ? 4.
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process, e.g. before or ddring m gwth a pr Ipltalngs vent. \Wen

t he stiart Inmghyiplpexrazmﬂ ¥1041,2,51@-tetryisided-R inaphtyA-mbrpholinobenzamide

(R)-N-[5-meth¥ - 8- (4- et hyl pi per azi n- L ) o
monohydrobromide Form A due to the lower solubility of this form and crystallization of

(R)-N—[5—methyl—S-(4-methylpiperazin— 1-y1)-1,2,3,4-tetrahydro-2-naphtyl}]-4-
morpholinobenzamide monohydrobromide Form A can therefore occur spontaneously.
However, if the original solution is undersaturated with respect to (R)-N-[5-methyl-8-(4-

20  methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphtyl]-4-morpholinobenzamide
monohydrobromide Form A, crystallization 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, e.g. by adding, some

25 precipitating solvent. The water content in the final mixture is critical, but adjustment to
the required solvent/water ratio can be done at any time in the process, e.g. before or

during mixing with a precipitating solvent.

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

30 1-yD)-1,2,3,4-tetrahydro-2-naphtyl]-4-morpholinobenzamide monohydrobromide is an
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nonohydr obrom de is an WO 02/ 08212 PCT/ SE01/ 01643 9 al ready isol ated

(R) - N-[ 5wWent9d218- ( 4- net hyl pi perazin-1-yl)-1, 2, 3, 4-t et r ahpdT/SE@/mey3ht yl | -
4- nor phol i nobenzam de nonohydrobrom de (for instance anorphous material or
Form B), the process can be described ¢n nore detail as follows: 5
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15 addition of precipitating solvent in the resulting solvent system being from 1:1000 to 1:2,

preferably 1:1000 to 1:20, depending on the organic solvents.

The crystallization of (R)-N-[5-methyl-8-(4-methylpiperazin-1-yl)-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
precipitating 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-yl)-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



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.

acet one, veohybs2met hyl ketone, isobutyl nethyl ketone, nePOYSE@da64t e,

et hyl acetate, isopropyl acetate, nost preferably 30 ethyl acetate. The
anount of precipitating solvent should pg such that the concentration of WO
02/ 08212 PCT/ SE01/01643 10 (R)-N-[5-nethyl-8-(4-nethyl pi perazin- |
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agitation, is preferable both during mxing of the “precipitating sol vent
and t he (Rptidfobmedt hyl - 8- (4- net hyl pi perazin-1-yl)-1, 2, 3, 4-

t et r ahydr o- 2- napht yl ] - 4- nor phol i nobenzam de nonohydr obr om de sol ution and
during®the crystallization process. The crystallization should continue

or 2 Per b SUHEF gl ARG 90 gy GBSl
(R) - N-[ 5- aed kuelis 8f (RY-Nps-Rdtfie(ambiylpiperdzid 1 3131 4;3 £tdiARydo2-gaphaphiy | ] - 4-
morpholinobenzamide monohydrobromide Form A after the first addition of the
precipitating solvent to induce crystallization and to obtain a higher crystallization rate and
15 thus a shorter process time. Mixing, e.g. agitation, is preferable both during mixing of the
precipitating solvent and the (R)-N-[5-methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-
tetrahydro-2-naphtyl]-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.
20
The (R)-N-[5-methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphtyl}-4-
morpholinobenzamide monohydrobromide Form A crystals may be separated from the
solution, e.g. by filtration or centrifugation, followed by washing with a washing liquid,
preferably a solvent mixture in which (R)-N-[5-methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-
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-y1)-1,2,3,4-tetrahydro-2-naphtyl]-4-morpholinobenzamide

30 monohydrobromide Form A crystals should be dried to constant weight, e.g. at +30°C to



nmor phol i nobenzam de nonohydrobrom de Form A crystals nay be separated from
the solution, e.g. by filtration or centrifugation, followed by washing
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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-8-(4-methylpiperazin-1-yl)-
1,2,3,4-tetrahydro-2-naphtyl]-4-morpholinobenzamide monohydrobromide Form A
comprising such a compound.

20
Medical use of (R)—N-[S-methyl—8-(4-methylpiperazin-l-yl)-l,2,3,4—tetrahydr0-2-
naphtyl]-4-morpholinobenzamide monohydrobromide Form A
In a further aspect the present invention provides the use of (R)-N-[5-methyl-8-(4-
methylpiperazin-1-y1)-1,2,3,4-tetrahydro-2-naphtyl]-4-morpholinobenzamide

25 monohydrobromide Form A in therapy as a h5-HT ;5 antagonist or partial agonist for the
treatment or prevention of disorders in the central nervous system (CNS), e.g. in the
treatment 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 compulsive disorder, panic disorder with/without
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and growth control of tumors, e.g. lung carcinoma.

15

Pharmaceutical formulations

In another aspect, the invention relates to pharmaceutical compositions comprising (R)-N-

[5-methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphtyl]-4-

morpholinobenzamide monohydrobromide Form A as active ingredient optionally in

20  association with diluents, excipients or inert carriers.

(R)-N-[5-methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-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 crystal form adapted for use in human medicine. Oral
administration is preferable but other types of administration 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

30 and suppositories, which formulations can have immediate-release or modified-release
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13 proper 3 e pharmaceutical conpositions are prepared by techniques,
whi ch ar ePképvation of (BEN-[Feéthy BOYY-m @hgipistrhtin-10pea,03 41 he active
ingredient in.an anmount of 1 to 400 , and may be adm nistered 1 to 4
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10 morﬁholinobenzamide by reaction crystallisation:

(R) - N-[ 5- net hyl - 8- (4- et hyl"pi per azi n- 1-y|%-1, 2,3, 4-tetrahydro-2-naphtyl]-4

To a slurry of (R)-N-[5-methyl-8-(4-methylpiperazin-1-yl)-1,2,3 4-tetrahydro-2-naphtyl]-4-
morpholinobenzamide in ethanol (493 g, 1.1 mole, 2.5 L) is added a mixture of imidazole
(82 g, 1.2 mole) and HBr 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 thc;n
heated at 80°C for 2 h. The reaction mixture is then cooled to 65°C and seeding crystals of.
(R)-N-[5-methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphtyl]-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

20  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-y1)-1,2,3,4-tetrahydro-2-naphtyl]-4-morpholinobenzamide monohydrobromide Form A;
'H NMR (300 MHz, DMSO-ds) 88.24 (d, J=7.5 Hz, 1 H), 7.86 (d, J = 8 Hz, 2 H), 6.92-
7.08 (m, 1 H), 7.01 (d, J=7.5Hz, 1 H), 6.98 (d, /= 8 Hz, 1 H), 6.86 (d, /=8 Hz, 1 H),

25 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 (s, 3 H),

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



nor phol i nobenzamni de by reaction crystallisation: To a slurry of

(R) -N-[ 5- et hyl - 8- (4- et hyl pi perazin-1-yl)-1, 2,3, 4-tetrahydro-2-naphtyl]-4-
nor phol i mobenesamt de in et hanol (493 g, 1.1 nole, 2.5 L) iBCHAB@d1643mM Xt ure
of imdazole (82 g, 1.2 nole) and HBr in acetic acid (33 ww»4g 124 g, 1.5
mole) in ethanol (2.5 L) at 65 15 C. Af{ger the addition of all the materi al
is dissolved, the solution is filtered clear and then heated at 80C for 2
h. The reaction mxture is then cooled to 65C and seedi ng crystal s of.
(R) - N-[ 5- net hyl - 8- (4- net hyl pi perazin- |

-yl)-1,2, _gﬂm_ahydro 2-naphtyl]-4- nor phol i nobenzam de nonohydr obrom de
FormAare added. From 65C a cooling profi is started with a cooling
rate of 7P8@4¥at}ﬂ'{’ pf (li)hzé;( [5%@%&64@qtbylpumaznrﬂeylé-l1&,$,9-tie§rahmrw-2_>o stirred
for 8hrs bef re the crystals  are filt. wi t h cool
tnanol . "EPy A mERRO bt EEeoRe DiaGobtomigh Fasty A o7 Hrantorivitiot i

(R) N-[5- mghmti,-S (4 nmet hyl pi per azi n-
l-yl)-1,2,3,4-tetrahydro-2-naphtyl]-4-norphol i nobenzam de nonohydr obrom de
Form Ay CHJddI\(/RH\GDKGnMHyI SJDHJE@thiﬁpipEraainzn—}'()dl 2321 tEtrEhydzo -2Anaghtyl]44-86 (d, J=
8 Hz, 2 H, 6.92- 7.08. (m 1 H) & 1H, 6.98 (d, J=8
Hz, 1 H), n@r@@hpabenzmsiemombymbr%ds Hho l@go’lﬂ Qmoles) M)stitred pisgprepanoh, 16
H, 2.84 2..15 1.63-1.88 (m 1 H.
s furt P fo e SOt F%%rs el dpord resteebumcrrdE it 14
Exanpl e 2Drjigpanddrivabudh at 50°C gives 10.8 kg (99% {wld) of pute (R) N-[S meth 1-8-(4-

(R) - N-[ 5- et hyl - 8- (4- net hyl pi perazin-1-y tetrah 5

naphtyl ] - methyil};ppﬂhzmdbﬁm@uﬁ,@mtrahrydtwﬁmaﬂn‘ﬁplﬂqmoﬁbohmdbebg{amﬂansf ormation in
a slurry: 5 ude X

(R) - N{ 5- W@P%ﬁdfﬁbrmﬂqﬁq{W‘%i perazin-1-yl)-1,2, 3, 4-tetrahydro-2-naphtyl]-4-
nor phol i nobenzam de nonohydr obrom de (10.9 kg, 20.6 noles) is stirred in

i sopropanol (I PA, 80 L) at 60C for 19 hrs and then cooled to room

t enper at uEgakpicoz e filtration. Drying under vacuum at 50C gives 10.8 kg
(99% vyi el r%_pﬂre (R) - N-[ 5- et hyl - 8- (4-
met hyl pi pBreparatian gf (R)1VAS3nethyled+(4myathylpipenagihilyyl)-1£,hbitptrehydrobznzan de
naphtyl]-4-morpholinobenzamide monohydrobromide Form A by recrystallization of
15 crude (R)-/V-[S-methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphtyl]-4-
morpholinobenzamide monohydrobromide:
To crude (R)-N-[5-methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphtyl]-4-
morpholinobenzamide 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-methyl-8-(4-
methylpiperazin-1-yl)-1,2,3,4-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 (R)-N-[5-
methyl-8-(4-methylpiperazin-1-yl)-1,2,3 ,4-tetrahydro-2-naphtyl]—4-morpholinobenzamide

monohydrobromide Form A.



10 nonohydr obrom de Form A. Exanpl e 3 Preparation of

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

napht yl | We xpeg2inl i nobenzanm de nonohydr obr om de Form A byPe€BSEMEted3l | zat i on
of 15 crude (R) N

[ 5- et hyl - 8- (4- et hyl pi perazin-1-yl)-1, 253, 4-tetrahydro-2-naphtyl]-4

nor phol i nobenzam de nonohydr obrom de: To crude

(R) - N-[ 5- net hyl - 8- (4- et hyl pi perazin-1-yl)-1, 2, 3, 4-tetrahydro- 2- naphtyl ] - 4-
nor phol i nobenzam de nonohydrobrom de (98 g, 0.22 nole) is added et hanol
(0.57 L) @XAMMIERONAMETHODRORGENERNWHNG ANOTHER CRYSTXLI s obt ai ned.
The slurry is then heated to 20 80C at which all soli ds are dissol ved. The

sol uti on MODIERCATEORFOBM 6 (X [S-MEFH YL- SVl BYBPIPERAZIN1{ 0. 25 L)

T

mnohydrowgm@ﬁym{@ﬁmg)ﬁdded foll owed by the addition of ethyl acetate
(1. 15 L) and the solution is cooled to -10C over 6 h. The slurry is

stirree at -10C for 5 h before 25 the crystals are filtered off. Drying
under .vacuum at 50C gives 88 g of pure (R -N-[5
net hyl - 8- (PA:EWH?F of ]é{z[ﬁﬁneq?xyl 8- (4—methylp1peraz1n 1-y1)-1,2,3,4-tetrahydro-2-

-yl)-1, 2, 2- h d
T L ' e T é’l@gﬁm‘ﬁé‘" s
ANOTHER  CRRYRILS- gﬂﬁl@h&@%ﬂ%ﬁ ; 4-tetrahydro-2-naphtyl]-4-

(R) - N-[5- MET -(4- HYLPI PE i N1-

YL)-1, 2, SMOr'pﬁmﬂid\iAE’hﬂhjtdmbPMHO_I NOBENZAM DE  MONCHYDROBROM DE 5
Prepar at i

(R) - NP 5- ?thq%f%e @)l yeethyl- §T(6é¥i%{EY1ﬁiPEWiH;11D21 %ﬂ& &eaﬁhsﬁ}ﬁgrarwétyll-4-

rot ny! - - ( RAF RSP PARRI A SRR g 07 e TtinbRh B Sond SRaGiE ghdad™ -
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 under vacuum. This gives 0.7 g (R)-
N-[5-methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphtyl]-4-

15 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

20
X-ray powder diffraction (XRPD)
X-ray diffraction analysis was performed according to standard methods, which can be
found in e.g. Kitaigorodsky, A. I. (1973), Molecular Crystals and Molecules, Academic
Press, New York; Bunn C. W. (1948), Chemical Crystallography, Clarendon Press,

25 London; or Klug, H. P. & Aléxander, 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-yD)-1,2,3,4-tetrahydro-2-naphtyl]-4-morpholinobenzamide monohydrobromide Forms A

30  and B, obtained in Bragg-Brentano geometry, are shown in Figures 1 and 2.



nor phol i nobenzam de nonohydrobrom de: 10 To crude

(R) -N-[ 5- et hyl - 8- (4- et hyl pi perazin-1-yl)-1, 2,3, 4-tetrahydro-2-naphtyl]-4-
nor phol i mobenesamt de nonohydrobrom de (0.8 g, 1.5 mmol e) iBCHdB@d143hanol
(18 mM) and everything is dissolves at 70C. The solution is then cooled to
5C and stirred at 5C for 2.5 hrs. The ystals are filtered off and dried
at 40C under vacuum This gives 0.7 g ( §

N[ 5- et hyl - 8- (4- et hyl pi perazin- | -yl)-1,2,3,4-tetrahydro-2-naphtyl]-4 15
nmor phol i nobenzam de nonohydr obrom de Form B. CHARACTERI SATI ON OF

(R) - N- [ 5- Nthe id¥ialibs (14d MIAHPERIeRERAL hidshowh Jr Table 1. Both forms are highl

1, 2, 3, 4- TETRAHYDRO- 2- NAPHTYL] - 4- MORPHCLI NOBENZAM DE  MONCHY! ROM DE FORMS
A AND B 2@rystalling asqudase fenng thea¥RPBrdiffbaceRyams. ray diffracti on anal ysis was
performed according to standard nethods, which can be found in e.qg.

Ki t ai gorodsky, A. |. (1973), Mol ecular Crystals and Ml ecul es, Acadeni c
Press, New;p@fK; Bunn C. W (1948), Chem cal Crystallography, d arendon
Press, 25 London; or Klug, H P. & Alexander, L. E. (1974), X-ray

Diffrasti O@rd?mnmekétﬁﬁﬁ*actxbﬁMWalWﬁ oV r&aﬁ’wﬁltenhﬁ‘% \6@Ickllatéﬁf't@ obtdieed WighVHedd
diffraction (XRPD) patterns of (R)-N-[5-neth 4- et hyl pi per azi n-
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d-val ues ardiune(m} bat@eémt@RL61% 8, wakl(@)batveedn 8s- 10b%ainaes vatv'v’Eakl(%\@}jup

slits, for
(R - N-‘PS 2%yl - 8- (4- met hyl pi perazin-1-yl)-1, 2, 3, 4-t et r ahydr o- 2- napht yl | - 4-

Form A Form B

d-value | Relative | d-value | Relative

(A) intensity (A) intensity

11.7 & 14.7 VW

10.9 S 8.9 Vs

8.0 W 7.9 VW

74 m 7.3 m

7.1 w 6.6 m

6.3 w 6.2 Vs

6.2 S 5.9 w

5.9 S 5.8 s

5.8 VW 5.6 &

5.6 m 4.97 m

55 VW 4.87 S

54 m 4.68 w

5.3 Vs 4.64 w

5.1 VW 4.44 S

5.1 m 4.41 ]




nor phol i nobenzam de nonohydrobrom de Forns A and B. Relative intensities

are defi ned
(s) betwaedo268212 50 %
between 5 -
Rel ative d-val ue Rel ative

as very strong (vs) above 50 %relative intensity,
medi um (m between 10 -
10 % and as very weak (vw) up 10 to 5%
I ntensit

as

(A)

m4.97 m 5.5 vw 4.87 s

s 89vs 80w7.9vw 7.4 m7.3 m 7.

5.9 s 5.8s 5.8vwb5.6vs 5.6

Vs 4.64 w5 tvwA 44 s 51T m4 4TS

vs 4.37 M4483 S| 4.38 m | 448% W 4. 24 w
4.82 S 4.33 m
4.71 w 4.24 w
4.60 ] 4.19 m
4.56 Vs 4.09 m
445 VS 3.96 \&
4.28 vw 3.89 w
4.24 VW 3.82 S
4.16 A 3.77 S
4.10 s 3.65 w
3.99 w 3.56 s
3.96 3.50 w
3.92 Vs 3.48 m
3.89 m 3.43 w
3.83 m 3.38 m
3.80 S 3.32 w
3.71 m 3.26 w
3.67 m 3.22 m
3.65 m 3.12 w
3.61 VW 3.09 w
3.57 W 3.04 w
3.54 w 3.02 vw
3.50 2.97
3.45 s 2.93
3.39 m 2.86
3.31 S 2.77 VW
3.21 m 2.65 VW
3.17 m 2.55 VW
3.11 m 2.49 vw

as strong

25 % BET/SREK1648)

Form A Form B d-val ue

7Aintensity 11.7 vs 14.7 vw 10.9
w6.6m 6.3 wb6.2vs 6.2 s 59w

54 m4.68 w 5.3
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4.60 s 4.19 m 4.56 vs 4.09 m 4.45 vs 3.96 vs 4.28 vw 3.89 w 4.24 vw
3.82 s 4.16 vw3.77 s 4.10 s 3.65w 3.9 w3.56s 3.96 m3.50 w 3.92
vs 3.48 wo82z821m 3.43 w 3.83 m3.38 m 3.80 s 3.32 w 3PCL/SH1BIZB w 3. 67
m3.22m 3.656 m3.12 w 3.61 vw 3.09 w 3.57 vw 3.04 w 3.54 w 3.02 vw
3.50 m2.97 w 3.45 s 2.93 w 3.39 m 2. w 3.31 s 2.77 vw 3.21 m2.65 vw
3.17 m2.55 vw 3.11 m 2.49 vw WO 02/ 08212 PCT/ SEO01/ 01643

3.09 w 241 VW
3.03 W 2.37 \A
2.97 W 2.34 w
2.90 m 2.31 VW
2.87 W

2.82 W

2.79 VW

2.74 W

2.71

2.66 w

2.64 VW

2.61 W

2.58 VW

2.53 VW

2.48 VW

2.41 vw

2.39 VW

2.38 VW

2.36 NAM

2.34 VW

2.28 VW

2.27 VW

The XRPD-data for (R)-N-[5-methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-
naphtyl]-4-morpholinobenzamide monohydrobromide Form A may be fitted to a primitive
orthorhombic unit cell with cell dimensions

s a=21,88A
b=2337A
c=10,13 A



18 3.09 w2.41 vw 3.03 w2.37 vw 2.97 w2.34 w 2.90 m2.31 vw 2.87 w
2.82 vw 2.79 vw 2. 74w 2.71 w 2.66 w 2.64 vw 2.61 vw 2.58 vw 2.53
vw 2. 48 wWwovo2/@82421 vw 2.39 vw 2.38 vw 2.36 vw 2.34 vw PCT/8B00a6432. 27 VW
The XRPD-data for

(R -N-[5-net hyl - 8-(4-net hyl pi perazin-1-y§)-1,2,3,4-tetrahydro-2-

naphtyl ] - 4- nor phol i nobenzam de nonohydrobrom de Form A may be fitted to a
primtive orthorhonbic unit cell with cell dinensions 0

The space group, as determined from systematic absences is P2,2,2;.

The volume of the unit cell is 5180 A>.

- The XRPD-data may for (R)-N-[5-methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-
5 naphtyl]-4-morpholinobenzamide monohydrobromide Form B (monohydrate) may be
fitted to a primitive orthorhombic unit cell with cell dimensions
a=9,89 A
b=29,23A
c=9,40A

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

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

15 water as measured by dynamic vapour sorption (DVS), 0,8% at 80% RH and 25°C.

(R)-N-[5-methyl-8-(4-methylpiperazin-1-y1)-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 [5-Methyl—8-(4—methylpiperazin—l—yl)-1,2,3,4-tetrahydro-2—ﬁaphtyl]—4—
morpholinobenzamide(="Base" in tables below) and (R)-N-[5-methyl-8-(4-
methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphtyl}-4-morpholinobenzamide
monohydrobromide 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.



5 a=21,88A b = 23,37 A c¢=10, 13A WD 02/ 08212 PCT/ SE01/ 01643 19 The space
group, as determ ned from systenmatic absences is P212121. The vol une of

t he unit webtod2¢2 5180 A3. The XRPD-data may for PCT/SE01/01643

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

napht yl ] - 4- nor phol i nobenzam de nonohydrgpr om de Form B (nonohydrate) may be
fitted to a primtive orthorhonbic unit cell with cell dinmensions a = 9,89
A b =29,23 A ¢c =9,40 A 10 The volune of the unit cell is 2720 A3.

(R -N [5-nethyl-8-(4-nethyl piperazin- | -yl)-1, 2,

3, 4-tetrahydro-2-naphtyl] -4- norpholinobenzam de nonohydr obrom de Form A
was found_to _he an anhydrate by thermal gravinetric analysis (TGA).
FurthernoR@,SthT%HWﬁétY sorb essential anounts of 15 water as neasured by
dynam ¢ vapour sorption (DVS), 0,8% at 80% RH and 25C.

(R) - N-[ 5- rbe tqpuhﬁﬁo(rmermahﬂyﬂypjf;dwgmbﬁtamcwary plesente] i Takle 2R sutsiantsd | - 4-
nor phol i nobenzami de nonohydr.obr om d B was found to _he a mgnohydrate
using a EBMThEERBPG: ] m%&hgwcpné\ﬂé pesare Ra.sxgnﬁr%e%? fepenegsRerween

fi
b PR B AR 5B e
b@fd@ = lahd e -1-
?g?ll\/gt ﬁ;/?/hgg%}fﬂf&lﬁlg?%il pi pe(r %‘-ﬁ?al - gﬁmgéﬂgg}g%gf?aﬁ%?lﬁgmmﬁap 8 12 ; 4-
nor phol i netehydi Ze{phtyBhéerorpholinabeazanidd mmola«ddol(rﬁt)udﬂ-f[oﬁmrmmhﬁdmsﬂ 4t

met hyl pi p%eaéslter:\d éLon;c/lQonl 2, 3, 4-tetrahydr o- 2- naphtyl ] - 4- nor phol i nobenzam de

10 Three solutions were made from each batch of drug substance. One solution in pure water,
one in 0.1 mM HCl (pH 4.1) and one in 0.1 M HC1 (pH 1.1). The content of [5-Methyl-8-
(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphtyl]-4-morpholinobenzamide (=Base)
was determined by HPLC, all results are calculated as the base. The results are presented in

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-1-y1)-1,2,3,4-tetrahydro-2-naphtyl]-4-morpholinobenzamide (=Base) and
(R)-N-[5-methyl-8-(4-methylpiperazin-1-yl)-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.

25
The conclusion is that from a chemical stability point of view(R)-N-[5-methyl-8-(4-
methylpiperazin-1-y1)-1,2,3,4-tetrahydro-2-naphtyl}-4-morpholinobenzamide
monohydrobromide Form A (=Form A) is more stable or equal to [5-Methyl-8-(4- ‘
methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphtyl]-4-morpholinobenzamide (=Base) in



nmonohydr obrom de Form A (="Form A" in tables below), as bulk drug substance
and in solutions at different pH |levels after exposure to daylight and at
el evat ed wenpes2az ur es, has 30 been studied. WO 02/ 08212 RCITABHII6431643 20
RESULT SUMMARY The results for the stability of drug substance are
presented in Table 2. The bul k substancgs are very stable, both in
dayl ight and at 90C. There are no significant differences between
HPLC purity of

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

mor phol i nalheplatipmsdested Bxsent famidie water solution at 60°C). The bulk stability towards

(R -N-[5-net hyl - 8- (4-net hyl pi perazin-1-yl)-1, 4- : .

t et r ahydr g@%ﬁbﬁtz&ﬁ]dﬁﬁh% Fgan‘?ﬂ“iaﬁéﬁg’ﬂ&’aﬁf%@*‘%ﬁ%‘iﬁﬁ%?‘@ﬁ{aﬂ@‘]r'—‘éf]r)fﬁ’%3(4‘: For m
A) at th . b1ty C j : ' &7 R Qryeach batch
of drug somerLEe R b o D O R B (o 4. 1)
and one i mebhylpipbrdtin{pil)4,23 ,4-13thghydenL enphigf]-4-brodtolbbehzamide

(4- et hyl pi perazin-1-yl)-1, 2, 3, 4-tetrahydro-2-naphtyl ] - 4- nmor phol i nobenzam d
e (=Ba&e) mopaBydiebremg % (HPpm Adl | results are cal cul ated as the base.

The results are presented in Tables 3-5 below 15 The stability at pH 1.1
and pH 4.1 is good and equal for both [5-Mthyl-8-(4- nethyl piperazin-

R L T S e A i T g

mor phol i nadaggezaniede nonohydr obrom de Form A (=Form A), except at 60C where

5 the

the 20 Base 1s |less|stable than Form A (nore pronounced at pH #.1 than at
pH 1.1). |#imhe pureBast er sdllamimmAs (|pBhskas not adFeraned), the Base is
| ess stable than Form A at _rjoom tenperature. The BO C conditipn is the
only caselwhere-the QMLMMM
Start 100 % 99.7 % 100 % 99.7 %
2 days n.a n. a. 99.9 % 99.6 %
8 days 99.9 % 99.6 % 99.9 % 99.6 %
14 days 99.9 % 99.5 % 99.9 % 99.5 %
21 days 99.9 % 99.5 % 99.9 % 99.6 %
30 days 99.9 % 99.5 % 99.9 % 994 %
10
Table 3. Stability in water solutions, assay, all values are mg base/ml.
Time Base Form A | Base FormA | Base Form A | Base 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% 94% 99% 104% 81% 101% 101%
14 days | 94% 101% 94% 99% 106% 76% 101% 100%
23days | 91% 100% 95% 97% 102% 82 % 102% 99 %




The conclusion is that froma chen cal
vi eW( R) - N- [ 5- net hyl

-8-

(4-

stability point of

met hyl pi peo azvsd-yl ) -1, 2, 3, 4-t et rahydr o- 2- napht yl ] - 4- nor pbiDSEmabetszam de

nonohydr obr om de Form A (=Form A)
| - 8-(4- nmethyl pi perazin-

)-1, 2,3, 4-tetrahydro-2-naphtyl]-4-norpholi nobenzam de (=Base)
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solution at 60C).

equal for Tiobler. @IWI&BIWMH@L

[ 5- Met hy
1-vyl

t et rahydr o- 2- naphtyl ] -

The bul k stabil

22

t owar ds

is nore stable or equal

to

4- nor phol i nobenzam de (=Base) and

in WO
solutions tested (except for the water
tenperature and daylight are

|
Ipﬁl thil paspayz iaH valugp pretmg baseAnl

(R)_N_[5 n'nfh\ll Q/A
net hyl pi per azi I-yI) etrah rQ-2- ht yli] ol i nophenzam de
5 nonohyf rc%ro%ﬁe Form lFO R Fo ﬁ y]% Bg‘eSt alji Iionf'y c%hcfr ug ?ubs ahce
HPLC Pur |ty (108%ugnk.el [adag hsuhsirﬁméa)arkﬁf igh°d 00Mgot@M erapur el st me Base
Form A Base Form A daylight,| RT dayl ight, |RT 90 ¢ 90 C |Start ’LOO% 99! 7%
100% 99. (% 2 |dB¥s n. |aRA. a 99. 9 699.6 % 8 days 99.9% 99. 6‘%1 99. 9% 99. 6%
14 days P9.9%99. 5% 99. 9% 99. 5% da(és 99. 9% 99.{5% 99. %)% 99. 6% 30 dways
99. 9 9% 9pStat 9p (980493 05 119H0449, Qﬁ‘%m 90 st 943 t yf GH9at] 8040l LLHRS,
assay, Al val sl e ITHoase] dlory THTBRSY G A Bing FRIA, BRBGaFor m A
Base For m—dayjght—dayttght; T oatr KR oUCT0UC—oCTATIT SE—Start
0. 00698 D; @28 0. 00698 (2, 0248 ,Qa 00698,, 0. 0248¢8. 006984,0. 02.4@ na
8days | n.a n.a 99% 99% 93% . 93% 100% 100%
14 days | 98% 99% 98% 99% 67% 90% 99% 100%
23 days | 98% 97% 97% 98% 57% 81% 99% 100%
5  Table 5. Solution in 0.1 M HCI, pH 1.1, assay, all values are mg base/ml
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 0.479 0.504 0.479 0.504 0.479 0.504 0.479 0.504
(100%) (100%) (100%) (100%) (100%) (100%) (100%) (100%)
2days | n.a n.a n.a n.a 98% 100% n.a n.a
8days | n.a n.a 100% 101% 96% 97% 99% 100%
14 days | 100% 100% 100% 99% 91% 95% 100% 100%
23 days | 98% 98% 98% 98% 83% 88% 97% 98%




(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% 94% 99% 104% 81% 101% 101% 14 days
94% 101%ved 92/829% 106% 76% 101% 100% 23 days 91% 100% 95%OVSEm0A64382 %
102% 99% WO 02/ 08212 PCT/ SEOL/ 01643 22 Table 4. Solution in 0.1 mM HCl, pH
4.1, assay, all values are ng base/nl Ti3re Base Form A Base Form A Base
Form A Base Form A daylight, daylight, Dark RT Dark RT 60C 60C 5C 5C RT RT
Start 0.0443 0.0490 0.0443 0.0490 0.0443 0.0490 0.0443 0.0490- (100%
(100% (10099 (100% (100% (100% (10099 (100% 2 days n.a n.a n.a n.a
96% 97% nSelupilify 8n #ager n. a n.a 99% 99% 93% 93% 100% 100% 14 days 98% 99%

98% 99% 6,£/% 9Q0%.99% 100% 0% 7(V 970 8% 57% % 9(V 10 5 Tabl e
5. Sol uti OfF f‘ﬁ %‘?? Iy et fo b&e)dﬁ%§“§§1§y" ~( IEFéQZ“é‘réV @Wﬂy

Base For F ,

T Dar k ”2’f*é@%?féécf?l%‘é’f@&ﬁ%%%%ﬁ@%n%%?%g&@“&éioﬁﬁ%9%&%#%%4& %‘5&-‘?84

0. 479 0. 58d/mI 10 68 frdclfieddy W@nﬂﬁ@%ﬁhﬁ@@&@sff{d&?%r #hb8830eufidl0% 2
days n.a n.a n.a n.a 98% 100% n.a n.a s n.an.a 100% 101% 96% 97% 99%
100% 14 Hayslations,hecoiubdnydadss- M%m@w&é@%mw}@lpmzmaysl)gmgs% 98% 98%

0 0 0 0
83% 88% gtz:té)a }gd{o -2-naphtyl]-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-1-yl)-

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 chemical
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)-N-[5-methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphtyl]-

15 4-morpholinobenzamide monohydrobromide Form A has at least the same stability as (R)-
N-[5-methyl-8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphtyl}-4-

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



WO 02/ 08212 PCT/ SE01/01643 23 Solubility in water The solubility in water
for (R -N[5-nethyl-8-(4-nethylpiperazin-l-yl)-1,2,3,4-tetrahydro-

2- napht yIWe 42/e21phol i nobenzam de nonohydr obrom de Form A pabSH@EE643 ned to
be 6.4 ng/nL as the free base by HPLC- anal ysis, which is satisfactory for
pharmaceutical 5 fornmulations. The solupjlity for

(R) - N-[ 5- et hyl - 8- (4- met hyl pi perazin-1-yl)-1, 2, 3, 4-

t et rahydr o- 2- napht yl ] - 4- nor phol i nobenzam de is 0.034 ng/nL under the sane
condi tiongy ngﬁ)ncl usions The solid state characterization shows that

(R -N-[5- rrefA'h 8- (4-nmet hyl pi perazin-1-yl)- 10

1,2,3,4- tetrahydro 2- naphtyl ] - 4- nor phol i nobenzam de nonohydrobrom de Form A
is crystalline, non- hg/gr oscopic_and has a satisfactory solubility in

wat er. Thé chEnr¥AP-meRn-(4-mpthytpipararnd idsd @b t@'éahb!@ﬂokz astyll4sol uti ons
at different Hﬁgﬂfﬁ%%ﬁeﬁ% ﬁ&%@?ﬂo@r%ﬁde%ﬁh'z&ght and at el evat ed
e

t enper at ur es, een st om these experinents it can be concluded
that s

R) -N-[5-neth 1- 4-tetrahyd 2- ht yl 15
El amr pLoI gﬁob £§-ﬂ}$ nﬁﬁﬂf‘%ﬁg Pél’:lﬁ?%n%dfl}nl;@ %ﬁ'éetlé?th?’ﬂ’%g?sfxal{h%é Qg?rg /]
tabilit |

0T 5 A B MEIIEcl n i

except i on of svbisentiglhy WBtaHsgrapm@(Dly(pura/@)EYW[ﬁ)aﬁmylF&(W ﬁahylpﬁ)peﬁdt&l 124)-

glél IC\%/B 41t e'g FZAPT?J’L teérahﬁ%rl’? P%P%&ﬁ%ﬂgﬁh& ﬁ?aé %@Wé‘?ﬂfﬂ?&?ﬁd}ﬁnd‘é For m

A 5 3
(R - N-fS met hyl - 8- (4- met hyl pi perazin-1-yl) 3, 4-tetrahydro-2-naphtyl ] -4-
mor phol i ndben rﬁ’tﬂ W%%mmmmaﬂ%ﬂmlﬁlé&w@mﬁgdm& -sépdityH-4- which is

substantially Q i cal

(R)- N-[ 5- et hml%ﬁﬁx%ﬁg en%%mf) 6‘ na%nroaﬁdI%HfonnF? Form A according to claim 2 containing
not more than 10% of any other crystalline form (R)-N-[S-methyl-8-(4-
methylpiperazin-1-yl)-1,2,3 4-tetrahydro-2-naphtyl]-4-morpholinobenzamide

15 monohydrobromide.

4. (R)-N-[5-methyl-8-(4-methylpiperazin-1-y1)-1,2,3,4-tetrahydro-2-naphtyl]-4-
morpholinobenzamide monohydrobromide Form A according to claim 1, providing
an X-ray powder diffraction pattern exhibiting substantially the following d-values

20 and relative intensities:

25



1, 2, 3, 4-tetrahydro- 2- naphtyl ] - 4- nor phol i nobenzam de nonohydr obrom de Form

A 10 3.

(R - N-[ 5webhyd218- (4- et hyl pi perazin-1-yl)-1, 2, 3, 4-t et r ahpdT/SE®/ne43ht yl | - 4-
nmor phol i nobenzam de nonohydr obrom de Form A according to claim2 containing
not nore than 10% of any other crystallsfe form (R)-N-[5-nethyl-8-(4-

| -yl)-1,2,3,4-tetrahydro-2-naphtyl]-4-norphol i nobenzam de

nmet hyl pi per azi n-

i s nmonohydr obr oni de.

4.

(R) - N-[5- net hyl - 8- (4- et hyl pi perazin-1-yl)-1, 2, 3, 4-t et rahydr o- 2- naphtyl ] - 4-
mor phol i nobenzam de nonohydr obrom de Form A according to claim1, providing

an X-ray [powder diffraction pattern exhibiting substanti

d-val ues | 20 and rel ative int diegm Aes:

Form A d-jval ue Rel ative |d-val ue |Rel ativeg d-val ue Rel ati

(A) int ers$v¢luent Belativg | divajug g Relativey d-aduey| Relatives

282 vw o 481" el A, * gty MAY o2 ilengitd)

5.6 m3.71 M 3. 66 Wy 4.24 \A 3.09 W
10.9 S 4.16 \Au 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 2.87 w
6.3 w 3.92 \& 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
5.6 m 3.71 m 2.66
5.5 VW 3.67 m 2.64 VW
5.4 m 3.65 m 2.61 VW
5.3 VS 3.61 \A' 2.58 A
5.1 VW 3.57 VW 2.53 W
5.1 m 3.54 W 2.48 A%
4.95 vs 3.50 m 241 v
4.82 S 3.45 S 2.39 VW
4.71 w 3.39 m 2.38 VW
4.60 S 3.31 S 2.36 A\
4.56 Vs 3.21 m 2.34 VW
4.45 Vs 3.17 m 2.28 VW
4.28 \A' 3.11 m 2.27 VW

ally the follow ng
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e (A intensity
4.16 vw 3.03 w 8.0
w 6.3 w 3.92 vs
vw 3.80 s 2. 71 w



5.5vw 3.67 m2.64 vw 5.4 m3.65 m2.61 vw 5.3 vs 3.61 vw 2.58 vw 5.1 vw
3.57 vw 2.53 vw 5.1 m3.54 w 2.48 vw 4.95 vs 3.50 m2.41 vw 4.82 s 3.45
s 2.39 vwo4/geiv 3.39 m2.38 vw 4.60 s 3.31 s 2.36 vw BECBHSEMMIB321 m
2.34 vw 4.45 vs 3.17 m2.28 vw 4.28 vw 3.11 m 2.27 vw WD 02/08212

PCT/ SE01/ 01643 26 5. A process for they reparatlon of
(R)-l\l-[5-rrethy|-8-(4-rrethy|piperazin-l-y , 2,3, 4-

t et r ahydr o- 2- napht yl ] - 4- nor phol i nobenzam de m)nohydr obrom de Form A
according to claiml, characterized by 5 (i) partly dissolving any

non- Form A of (R)-N-[5-nethyl-8-(4-nethyl pi perazin-1-yl)-

1,2, 3, 4-t 6t r ahyrdeass Zornhppicphrhatidn @(@W[SMMM&hWMMﬁQ@HPMZ@J n

organic sol Ven}—’g‘?ﬁf opt i oqally cont ai_ni ng m nor anount_ of water and
1]

stirring unt {92 Zraapdtyl}- 6rlﬂ‘i§8h°16‘?'°b592311@d‘€ mopohydsehrpmideckiqray Ajap¢oing
(R -N-[5- rret&yéla @R&:@’& razin-1-yl)-1,2,3, 4-

t et rahydr o- 2- nap ty’I I nobenzam de or a salt different from
R) - N-
ot Pyl L5 ( 4- FRPHY hipeivice aﬁlyf%}rlﬁm@ 5 oS A  o )

mor phol i nobenzaqm de. m@g@h@ylfvent ?Wﬁ)ﬁllf'ob%n%Pf Ho'ﬂgh 59{0&1& Ain orgz(mc

hydrobronic aéi'd i n rgani optionalTy co a ni ng
amount of wabt@went@) optyorkfly containing a minor amount of water and stirring until Form Ais

formed, or by

10 (ii) reaction crystallizing (R)-N-[5-methyl-8-(4-methylpiperazin-1-y1)-1,2,3,4-
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-
morpholinobenzamide monohydrobromide with a buffering acidic salt of hydrobromic
acid in organic solvent(s) optionally containing a minor amount of water; or by

15
(iii) crystallizing from a solution of (R)-N—[5-mefhy1—8-(4-methylpiperazin;l-yl)-
1,2,3,4-tetrahydro-2-naphtyl]-4-morpholinobenzamide monohydrobromide in a
mixture of organic solvent(s) and water whereby crystals of (R)-N-[5-methyl-8-(4-
methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphtyl]-4-morpholinobenzamide

20 monohydrobromide Form A are formed spontaneously; or when crystals are not
formed spontaneously, followed by 1) cooling the mixture, 2) evaporating some of the
solvent or 3) mixing with a precipitating solvent whereby crystals of (R)-N-[5-methyl-
8-(4-methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphtyl]-4-morpholinobenzamide
monohydrobromide Form A are formed.

25

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

30 monohydrobromide Form B.



(iii) crystallizing froma solution of

(R) - N-[ 5- et hyl - 8- (4- met hyl pi perazi n=1-yl ) -

1, 2, 3, 4- tve® pAbB2dY O- 2- napht yl ] - 4- nor phol i nobenzam de nonohpdr/sbrians4te in a
m xture of organic solvent(s) and water whereby crystals of

(R) - N-[ 5-net hyl - 8- (4- 27

nmet hyl pi perazin-1-yl)-1, 2, 3, 4-tetrahydro- 2- naphtyl ] -4- nor phol i nobenzam de
20 nonohydrobrom de Form A are fornmed spontaneously; or when crystals are
not formed spontaneously, followed by 1) cooling the m xture, 2)
evaporating some of the solvent or 3) mxing with a precipitating sol vent
wher eby cf7yst &l mocdss eddording bo elainh§lwhebeif #r iMEthO phiffémer @4didsalk of
-yl)-1,2,3,4-tetrahydro-2-naphtyl] -4-norpholinobenzam de_ rnonohydrobron de
Form A are forR¥agbropyc geid inapaming sal o6 hyfrabromic aqidhayisg widkedf3-78. i) the
non-A-formof (R)-N-[5-nethyl-8-(4- nethylpiperazin- |

-yl)-1, 2,3, 4-tetrahydro- 2- naphtyl ] - 4- nor phol i nobenzam de nonohydr obrom de
i s an anpBphoudsproedsendcairding td BhinN5 [wWhepsth hyili ) tBe ddferies fydipispesdzi n- |

-yl)-1,2,3, 4-tetrahydro-2-naphtyl]-4-norphol i nobenzam de 30

nmonohydr obr onj’ﬁ‘%"é’é’PH? B‘?lg\’/ﬁj éﬂf’é‘% ydrplromaten1/ 01643 27 7. A process
according to claim5 wherein in ii) the buffering acidic salt of
hydrobrom c acid is an anm ne salt of hydrobrom c acid having a pKA of
3-7.5. 598. A prosessoatiogtalclagn 6 ovielan im i5) thed RN 5-methiy)-8t(He buffering

Socore oo o VR A o S AR o
met hyl,pi per aziddnohydrdbrbmide? hdy BeehGbiadtydiner By Midfinivdd of%ﬂ@aameia'téaqlg%mz am de

10 nonohydrobronm de has been fornmed either by dissolution of alrea
i sol at ed (R) - N-methyht(fymnetBylpiperazitytypl- b@Bazietrahydro-2-naphtyl]-4-

-yl)-1,2,3, 4- - 2-naphtvl] =45 nmor.pholi nobenzam de nonohydr obr om de,
or has been f%ﬁ%@%%@%@%i%ﬂ% firé)(l:)éosnéldg’s(}ré%s @\%eélr%rmeéjm aprevons process
(R) - N- [ 5- met hytep 8here- (RN I-RieftBl-82(1 tnéthYlpipedazih- Byh- 1,2 Braateydh pird-2-

naphtyl]-4-morpholinobenzamide monohydrobromide has been formed by a

15 chemical reaction.

10. A pharmaceutical formulation comprising as active ingredient a therapeutically
effective amount of (R)-N-[5-methyl-8-(4-methylpiperazin-1- y1)-1,2,3,4-tetrahydro-2-
naphtyl]-4-morpholinobenzamide monohydrobromide Form A as defined in any one

20 of claims 1-4 optionally in association with diluents, excipients or inert carriers.

11. A pharmaceutical formulation according to claim 10 for the treatment of 5-

hydroxytryptamine mediated disorders.

25 12. A pharmaceutical formulation according to claim 11 for use in the treatment of
disorders in the central nervous system and/or over active bladder or vasospasm; or for

growth control of tumors.

13. A pharmaceutical formulation according to claim 12 for use in the treatment of mood
30 disorders, anxiety disorders, personality disorders, obesity, anorexia, bulimia,

pre-menstrual syndrome, sexual disturbances, alcoholism, tobacco abuse, autism,



naphtyl ] - 4- nor phol i nobenzam de nonohydr obrom de has been fornmed by a 15
chem cal reaction. 10. A pharmaceutical fornulation conprising as active

i ngredi ewwoO a2/042¢2 apeutically effective amount of PCT/SE01/01643

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

naphtyl ] - 4- nor phol i nobenzam de nonohydrgfprom de Form A as defined in any
one 20 of clains 1-4 optionally in association with diluents, excipients or
inert carriers. 11. A pharnaceutical formrulation according to claim 10 for
the treatnment of 5- hydroxytryptam ne nedi ated di sorders. 25 12. A

phar maceut i cattenfion deficit, ihypemctidtyddistgdéromedrainm rhdmboyr dissdeisn t he treat nent
of disorders jn the central nervous system and/or over active bl adder or
vasospasm oP2tRJpEiclaggiessioBnichioPlyenia fRdpetinedisordes nyraks coiskings,

formul ati on r.di.ng: chaim 12 .for e.in the treatnment of nood 30

di sorders, ag%ﬁleSgﬁgfglss‘%%aethlgfm%gg%%tﬁgl |1§(§/rd%fis’s%aﬁlﬁl8rr ,pegsxésg?q.y, anor exi a,
bulima, pre-nenstrual syndronme, sexual disturbances, alcoholism tobacco
abuse, autism WD 02/08212 PCT/ SE01/01643 28 attention deficit,

hyper act i V4 tEhediss of a&R)-Nribgnethyle§-(4rawmtryipipirszinderyd)-1,2 B -reatabgdro -
aggression, schizophrenja, endocrine disorders, est r oke, dyskinesi a,

Par ki nson' s BRRBAk#MerRBelrabsptAmide mpnel yesety defipghaepgrEi on. 5 14

The use of a - ][gé; - 8- (4-net hyl in-| -

yl)-1,2,3, 4- ?%@Sa%([ﬁ]? s Qlyndaf%ﬁ?l%l‘)jf%e%%agﬁgﬁogé eetﬁ%aé%e’gé)frsrbnohydr obr om de
Form A def i neghrbxytpyantihe ntdd@dté®Bdidordedsn t he manufacture of a nedi canent for
the treatnment of 5- hydroxytryptam ne nedi ated di sorders. 10 15. The use of

a (R -N[5-methyl-8-(4-nethyl pi perazin-1- yl)-1, 2,3, 4-tetrahydro-2-
htyl]-4- hol i i d hydr obr om de_ F A defi [ f

Cl a1 e 1. 45 FREVRE O AC TRt S U RWEHEAT byt bl A AR Sor

di sorders i nnﬁ@&l]-gﬁéﬁﬁgli%%@{?aﬁdé%%B&de{n%ﬁdeoyo%n RYbhy& RlAgder or

vasospasni or
claims 1-4 in the manufacture of a medicament for the treatment of disorders in the

central nervous system and/or over active bladder or vasospasm; or for growth

control of tumors.

16. The use according to claim 14 in the manufacture of a medicament for the treatment of
mood disorders, anxiety disorders, personality disorders, obesity, anorexia, bulimia,
pre¥menstrual syndrome, sexual disturbances, alcoholism, tobacco abuse, autism,
attention deficit, hyperactivity disorder, migraine, memory disorders, pathological

20 aggression, schizophrenia, endocrine disorders, stroke, dyskinesia, Parkinson’s

disease, thermoregulatory disorders, pain or hypertension.

17 A method of treatment of 5-hydroxytryptamine mediated disorders which comprises
administration of a therapeutically effective amount of (R)-N-[5-methyl-8-(4-
25 methylpiperazin-1-yl)-1,2,3,4-tetrahydro-2-naphtyl]-4-morpholinobenzamide
monohydrobromide Form A as defined in any of claims 1-4, to a patient suffering

from 5-hydroxytryptamine mediated disorders.

18. A method for the treatment of disorders in the central nervous system and/or over

30 active bladder or vasospasm or for growth control of tumors by administering to a



control of tunors. 15 16. The use according to claim 14 in the manufacture
of a nedicanent for the treatnent of nood disorders, anxiety disorders,
per sonal W@ odo®er ders, obesity, anorexia, bulima, pre-npapsSEUAlIcSyndrone,
sexual disturbances, alcoholism tobacco abuse, autism attention deficit,
hyperactivity disorder, mgraine, nenoryg di sorders, pathol ogical 20
aggressi on, schizophrenia, endocrine disorders, stroke, dyskinesia,

Par ki nson's di sease, thernoregul atory disorders, pain or hypertension. 17
A nmet hod of treatnent of 5-hydroxytryptam ne nedi ated di sorders which
conpri ses amnipinmad inchrdionmeh imnecdef apaua freaiinent ethtmptiticallp effarttve@mount
(R-N[5-nethyl-8-(4 2 ) ,

net hyl pi per aQ%@%‘iﬁ‘We%fyigﬁfjf@?téi'lpé’r‘?w}rbl?’l)rihgﬁtﬁe}rﬁm%ﬂp??@my%‘ﬂ)‘enzam' de

oot g oAyl P e 8 8 Pl Bl ARRB AL

the treatnent of disorders in the central nervous system and/or over 30
active bl adder or vasospasmor for growh control of tunors by

admi ni st et9.né mashed ¥Wooeiing®BPAAmPUTIOSE@I e of 2@ odehisraders,apkietyi ng man in
need of such a treatnent a therapeutically effective amount of

(R) - N- [ 5- met Hyorders Berspnahpl %?%@?ra,zq Sify, 9P§r-e§1,azt>l§}fal-az RHerTRERBEIY-SYHARt y1 | - 4-

nmor phol i nobe i y QU7 r .def i j y .ai
Lo 10 AOR G ERACR RIS, Fat e, 35S 4 D] B p Fer ok
di sorders, amxdrdty migias@) dRhPry QiesrdeRapithylogicsfgdesssion GRS bHBeni@NOr €XI A,
bulima, pre-nenstrual syndrone, sexual disturbances, alcoholism tobacco
abuse, aut i sendogtinedisprarsdgsfakei dyskingperReckingrn'ydisatise sheteoregwagerai ne, nenory
di sorders, pgt hqgl ogi cal F}%g%essi on, schizophrenia, endocrine disorders,
stroké® dyskiHEsFa; PPk f§0YOyi sease, thernoregul atory 10 di sorders,

pai n or hypertension.



