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(57) Abstract: The *présent jnvention is

- rected to a polymorph of the citrate salt
4-(3,4-dichlorophenyl}-2-[2-(4-methylpiperazin-1-yl)-ben-
zylidene]-thiomorpholin-3-one (I) and = pharmaceutical
compositions thereof. : -




COVPOSI TI ONS THEREOF The present invention |Is directed to a_pol ynor ph of

the citric acid salt of 4-(3,4- 7 June 200

di chl or ophenyl ) - 2- [2 (4- et hyl pi perazi n-1-yi)-benzyl i dene] -t hi om or phol
in-3- Onﬁmnﬁhhﬁu_ d and pharmaceutical conpositing.thereof. The
conpoun

4- (3, 4- d|chIorophenyl)-2-[2-(4-neth¥Ipiperazin-l-yl)-benzylidenej-
-t hi onor phol i n-3one, I's an antagoni st” of the serotonin-11) (5-HTID) receptor
and |Is useful in the treatnent of a nunber of disorders, diseases and
conditions of the central nervous system This 10 conpound is particularly
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depression i 0
postnyocardlal Infarctlon hepink synptomati c depressi on,
“‘depression in Tnefmstemtl:memmmrqa@aht@brpbsmorﬁear #8 SiNaci Rt QF 448Pr essi ve

i sor der, d§ﬁ|&gg§1ﬁ91ﬁgm§tﬁg§$§rgzﬁ% Aol B ABRLoaRSSS On, ci [ d abuse

i nduced depre press ma;, m I d, noderate, or
severe 15 depressions vvlthqi!ls wi t hout atyplcal features nelanchollc

features, psychotic featur catatonic features; seasonal affective

di sorder, geriatric deprg$sion, chronic depression; adjustnent disorder
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depression; substance in nood @) sor ge
a general nedical conditio bi pol af| di sp
phase, generalized 20 anxj€ ef . ’

-anxi ety, social phobia, $ e phobi as;, separation anxiety disorder,
posttraumati c stress synd , avgj dapgt personality disorder, premature

- ejaculmtion, eating disord&fs, bing& eating disorder, anorexia nervosa,
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cocai ne, heroi enobar It ni cot _uana zodi azepi nes;
cluster heada .'ﬂ% ‘ﬁ"l" 2%@‘%{%'”"@%&”}%@'& %E?t YRk eﬁzgéaﬂ"genzﬁge"q
obsessi vethlgmrp‘wllrs?»% ldarscntawemlst opthm ecotahinslOr(GHET 1p) peepior ardiiseefidn thed t h

agor apho meﬁhneﬁﬁf@ﬁuﬁlb@osﬂé’oﬂﬁfssdfsegégem doﬁdltiol"&’srﬂf=l e t:érﬁ‘al%ﬁ&fs dftem. TgIQ d .
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: t ed it d di
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Syt oms BPeSiel FpHRRFE Al AU Bodle Tohrsman JaBen bheasin,

abuse induced depression, post partum depression, dysthymia; mild, moderate, or severe

bi pol ar di sorder-depressed
agor aphobi a, soci al :

15 depressions with or without atypical features, melancholic features, psycholic features,
catatonib features; seasonal affective disorder, geriatric depression, chronic depressidn; ‘
adjustment disorder with depressed mood or with anxiety and depressed mood; mixed
anxiety and depression; substance induced mood disorder; and mood disorder secondary to

a general medical condition, bipolar disorder, bipolar disorder-depressed phase, generalized

20 anxiety disorder, phobias, agoraphobia, social anxiely, social phobia, simple phobias, -

separation anxiety disorder, postlraumatic stress syndrome, avoidant personality disorder,'A
" premature "ejaculation, eating disorders, binge eating disord'_ef. anorexia nervosa, bulimia

nervosa, obesity; chemical dependencies and addictions to alcohol, cocaine, heroin,

phencbarbital, nicotine, marljuana and benzodiazepines; cluster headache, migraine, -pain,

- 25 - Alzhelmer's disease, obsessive-compuisive disorder, panic disorder, panic disorder with
agoraphdbia, memory disorders, dem'entia, amnestic disorders, and age-related cognitive -
decline (ARCD), Parkinson's diseases, dementia in Parkinson's disease, neuroleptic-induced

* . .parkinsonism and tardive dyskinesias, endocrine disorders, hyperprolactinaemia, vasospasm, .
vasospaém in the cerebral vasculature, cerebellar ataxia; gastrointestinal tract disorders :

30 involving changes in motility and sebre_tion; negative symptoms of schiquhrenia, premenstrual '

nood di sorder secondary to




WO 03/048141 PCT/1B02104972 -2 syndrone, fibronyal gia syndrome, stress

i ncontinence, Tourette's syndrone, trichotillomania, kleptbdund2006mal e

i npot encgio BARGE + smell cell lung carcinoma, chronic paroxysnal

hem crani a, hea ache associ ated with vascul ar di sor dePSTIBM093M pervasi ve
devel opmental di sorder NOS, Asperger's disorder, selective nmutism chronic
notor or vocal tic disorder, 5 somatd.zation disorder, insomia,

i-ntermttent explosive disorder, pyronania, pathological ganbling,

i mpul se-control disorder, premenstrual dysphoric disorder and attention-
deficit/hyperactivity di sorder (ADHD) In a mammal, particularly a human.
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f or mul at superi or | ou§I known
~salts of hﬁ@(@)?%dgé %1%8?%9 ﬁaéh?ﬁ rf?”?%“rf%t%?%“g@? aPé'P'ﬁh?d W’ 9, 1908 Y
benzyl i d@?f@FPQ“ﬁP%Fﬁ)p[ﬁuﬁPﬂ iNo3 O/Rfe 9B ildEFSdPEEGBRY BT h$IW, OB773Btsks, BRAW NGS Fi gur e

L TSt heDabbihboer 67120002 an FOTMIB20] ABd Naleker (ESR0t)." aGFe Glredollg ©1 17t @ Sal
(0]

(3, 4- di CRPlsPiophenDed - cpmmon itk thi phasén epaization, geybdcBB T2 ipfsRgleub P Tor phol i n
- 3- one. acckptable @bl Sddtioh &r&?&m@b&ﬁﬂﬁ% rRGS ndefh@y diffraction pattern of
the citrate salt .of 4(3,4

di chl orophen 2 I-ybenzyl|dene]-th|onnrpholln 3-one:
(y axis is | ?fir'\‘;eﬁtrm(te aé; 3 b 5 %’@%em&ﬂq RioRgelsF decluding ieea efjsolidki gure 3 s
“the cal étﬂ%ﬁf@mﬁb«m@waﬁwwm@emmpronuctmmmem eRbipibMs tal lerddt @ sal t of

4- (204- stierstl B GPRREY! Arodn [sans

A oﬁre%bgi@gog %'b %‘éﬂ*@a‘" r%zﬁ'np@' per second; X

benzyll m 3-
©in degrees aﬂ'{eﬁﬁ'%ﬂ%ﬁ iM% 4 1s the X-ray crystal structure of the citrate
“salt of 4-(3,4-dichl o BREFDESCRIPTION OF THE DRAWINGS

( 4- et hyI Pi PEI§W@E 1 s the MKrbBRBZSthinkE RAbrntBR TS OYLE B R Q0Ss salt of 4.
_ (3, 4-dichlorophenyl)-2-[2—(4~memyip|perazsn -1-yi)}-benzylidene]-thiomorpholin-3-one.

o 25 Figure 2 is the observed powder X-ray diffraction pattern of the citrate salt of 4-(3,4-
: dlchlorophenyl)-2-[2-(4-meﬁ1ylp:perazm-1 yl)-benzyiidene]—ﬂ1nomorphol;n-3—one (y axis is linear

counts per second; X in degrees 2 theta),
Figure 3 i is the calculated powder X-ray diffraction pattern of the citrate salt of 4-(3,4-
d10hlorophenyl)—2-[2—{4—meﬂ1ylp!perazln-1 yl)-benzyhdene]-thlomorpholm-3-one {y axis is linear

30  counts per second; X in degrees 2 theta), -
Figure 4 is the X-ray crystal structure of the citrate salt of 4-(3,4-dichlorophenyl)-2-2-

(4-methy1p|pe:azun-1 -yi}-benzylidene]-hiomorpholin-3-one.

| Figure 5 Is the °C NMR spectrum of the citrate salt of 4-(3, 4~d|chlorophenyl)-2-[2-(4-
' memyipiperazm-‘lvyl)-benzyhdene]-mzomozpholln%-one in the solid phase as measured by
E 35 cross-pofanzatron magic angle spinning (CPMAS) at 295K on a Bruker 7mm wide-bore

_ magic angle spinning (WB MAS) probe positioned in a Bruker Avance DRX 500 MHz NMR
,Spectrometer -

—




Fi gure 5 I's the 13C NWR spectrumof the citrate salt of
4- (3, 4-di chl orophenyl ) - 2- [ 2- (4 7 June 2006

met hyl 3&‘9 razin-1-yl)4benzylidene]-thionorpholin3-one in the solid phase as
measur ﬁ:vm cross-pol ari zati on magi ¢ angl e spi nnPEYIRIGAYRS) at 295 K on
a Bruker 7rrmw| de-bore nmagic angle spinning (WB MAS) probe positioned in a
Bruker Avarice DRX 500 MHz NVR Spegctroneter. 7 June 2006 WD 03/048141
PCT/ 1 B02/ 04972 -3 SUMVARY OF THE | NVENTI ON A first aspect of the present

invention provides the citgemmaR¥ orF BiiE heveRrfon di chl or ophenyl ) -2-[2-(4-m
et hyl pipera ni'om or phol in-3-one. The citrate
salt of one e’sr\mﬁ(g%f ﬁ%lyc} getn%eprﬁsf?"bd'r"(?ﬁ”ﬂuEroéﬂ'Pesnéﬁ‘?I%ﬁfaé?]lﬂ}‘@r@ué~(3ﬁol ynor ph.
This’ ci tchiperReny)-2dit- 'aetbﬂplb@anm&wmereylldm@]-tm%6rbﬁo|.ﬁ13Lda.§| pal x-ray

di ffraction paéteRial sREKSnEXRbLESRSSH £ 29 and d S as
' rreasureg %{Q copper radi at on (W th |dr?ntt§1 Emnﬂﬁdr ofi "%EF c&ﬁﬁﬂ%cat ed) :
Angl e 2 W" %yd-val ue (A) ( 0.2) 13.06.8 17.45.1 18.04.9 18.94.7 20.04.4

21.242 22. 24Tt Ziraw3san @7 258, 18 SirobrifbThEo pihasdt 38y LifefonBtor
Char aCt peaks exbrésded Mabmislor SRS (ﬂéda)ﬁnésoésrmea b3k S ob; d:-@rer rﬁﬁ Eﬁo&f‘(}@f"a Ltrate salt

. S aracter ed in can torm mof
beI ongl %6%"158 ?rﬁoé"\gﬁ’a é)pace group. The cjtrate salt may further be

characterized in haviyg St ) nsi tion/ deconposition point
at. about 198-199 C as n‘%@%&?&d&% d‘lj %‘ @rfP’az? canning calorinetry (DSC).
~Further, the citrate palt t&h al sp be cB&racterfized i n having an aqueous
~solubility of 1.3 ng/iangr@ natfve pHggl 337 i n aqueous solution. In _
raddition, the citratelsal fwdhas at-hygroscopicitly of approximately 1.27 % at
- 90% relative humidity] 4.9
_ . ' 18.9 47
20,0 _ 4.4
212 42
222 | 40
240 37
C 271 3.3
. 324 28

The citrate salt can’ be charactefized in that it generally forms flakes. Further, the
citrate salt may also be characterized in that it can form monoclinic crystals belonglng to the Pc B
' space group. The citrate salt may further be characterized in having an onset of melfing
transition/decompaosition point at about 198-199 °C as measured by differentual scanning
. caloiimetry (DSC). Further, the citrate salt can also be characterized in having an aqueous
' solublllty of 1.3 mg/ml and a native pH of 3.37 in aqueous solution. In addition, the c1trate salt
has a hygroscopictty of approximately 1.27 % at 90% relatlve humtdlty
The citrate salt of one embodiment is also charactenzed in that when examined by
solid state 130 NMR cross-polarization magic angle spinning techniques it exhibits the
~ following prindipal resonance peaks downfield from 100 parts per million (+ 0.1 ppm; relative
to an adamantane standard at 29.5 ppm): 0 179.3,177.0, 171.6, 164.0, 151.0 and 144.1.
A second aspect of the present invention provides a pharmaéeutical composition
' comprising a compound according to the first aspect and a pharmaceuhcally acoeptable
. carrier. '




The citrate salt of one enbodinent is also characterized in_that when
exani ned by solid state 13C NVR cross-pol ari zati on magi c ahg¥ Z¥enni ng
techniques it exhibits the follow ng gri nci pal resonance peaks downfield
from 100 parts per mllion ( 0.1 ppm‘3 elative to an adanantane standard
at 29.5 ppm: 6 179.3, 177.0, 171.6, 164.0, 151.0 and 144.1. A second
aspect of the present invention provides a pharnaceutical conposition
conprising a dérithediceaizao pividg atpha&ﬁweﬁticél%mﬁésﬂﬁﬁEorﬂﬂging gRharyeceutical ly
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chil'd abuse i nduced: deprBEsiid,m
nmoderate, or severe depressions with or wthout atypical 7 June 2006 WO
03/ 048141 PCT/ 1B02/ 04972 -4 features, nelancholic features, psychotic
features, catatonic features; seasonal affective disorder, geriatric
depression, chronic depression; adjustnent disorder with depressed nood or
wi th anxi ety and depressed nood; m xed anxi ety and depression; substance
“induced nbod disorder, and nood di sorder secondary to a general nedical
condition, bipolar disorder, 5 bipolar disorder-depressed phase, -
general i zed anxi ety di sorder, phobias, agoraphobia, social anxiety, social
phobi a, sinple phobias, separation anxiety disorder, posttraumatic stress
syndrone, avoi dant personality disorder, premature ejacul ation, eating
di sorders, binge eating disorde, anorexia nervosa, bulima nervosa,
obesity; chem cal dependencies and addictions to alcohol, cocaine, heroin,
phenobarbi tal, nicotine, manjuana and benzodi azepi nes; cluster 10 headache,
m grai ne, pain, Al zheinmer's disease, obsessive-conpul sive disorder, panic
di sorder, panic disorder wth agoraphobia, nenory disorders, denentia,
ammestic disorders, and age- related cognitive decline (ARCD), Parkinson's
di.seases, denentia in Parkinson's-disease, neuroleptic-induced :
par ki nsoni sm and-tardi ve - dyskinesias, endocrine disorders,

Pete. ofserera Aertessions wittow wittipatialypihia; il d,




hyper prol acti naem a, vasospasm vasospasmin the cerebral vascul ature,
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dyskin gs ﬁ‘.% en%giﬁﬂntg’ | @8&%&@%&%9%9 %‘? "3?{{"? e"l\ﬁi‘&%‘ﬁasm 5

| vasospd Q@an FeRaniaehatglogicel gambiing dm W@@t@@meharemn@maldyspgw roi nt esti nal

tract dissuerced stenonsderbifiygraahiy U0 (OB & ndnnd B/ ofthirgil negat i ve
synptons of ﬁ{éFH gé?]p&r ETQVIéléd &t met o otf treatllng hyperterision, all forms of depressuon

. depression in cancer patients, depression in Parkinson's patients, postmyocardlal infarction

' 25 . depression, subsyndromal symptomatic depression, depression in infertile women, pediatric
: depressmn major depressive dlsorder single episode depression, recurrent depressuon child
abuse induced depression, post partum depression, dysthymia; mild, moderate, or severe
depressions with. or without atypical features, melancholtc features, psychotic features,
catafonic features seasonal affective disorder, geriatric depressmn chronic depression;

‘.30 . adjustment disorder with depressed mood or with anxiety and depressed ‘mood; mixed
| anxiety and depression; substance induced mood disorder; and mood dlsorder secondary to
: 5 a general medical condition, bipolar disorder, bipolar disorder-depressed phase. generalized
anxety dls_ord_er phobias, agoraphobia; ‘social anxiety, social phobia, simple phoblas,

+ separation anxiety disorder, posttraumatic stress syndrome, avoidan{ personality disorder, |

. 35 premature ejaculation, eating disorders, binge eating disorder, anorex'ra nervosa, bulimia
- nervosa, obesity; chemical dependencies and addictions to alcohol, cocaine, heroin,

7 phenobarbltal hicotine, marijuana and benzodiazepines; cluster headache, mlgrame pain,




syndrone, fibronyal gia syndrome, stress incontinence, Tourette's syndrone,
trichotillomanla, kleptomania, male inpotence, cancer, snalHureRd0§ ung
carcin ni ¢ paroxysnmal hem crania, headache associated with
vascul ar c!nsor ers, autism pervasive devel opnental Poraewescier NOCS,
Asperger's di sorder selective nutism chronic notor or vocal tic

di sorder,' somati zat I on disorder,.g.nsomia, intermttent explosive

di sorder, pyromani a, pathological ganbling, inpulse-control disorder,
prenenstrual dysphoric disorder and attention- deficit/hyperactivity

di sorder (ADHD) in a manmal, preferably a human, conprising the

adm ni stA#eimsre diﬁeas¢160bsesswmommlﬁ{ret diedrder, panic disorder, panic disorder with

4- (3, 4- (Bgﬁﬂablﬂibﬂpl%&ﬁdﬂv )ﬁsaﬁz{r@ d/eﬂ'legﬁ[ Qﬁ‘ihﬁhooﬁigcgge}sg ailld %gé:—re! ée%t ‘ﬁ’g‘}'%"Sf There may

benzyI| '3-on I n"nee
" al so be prow(%&c??;s) B‘F‘ﬁc’@é‘s%e?sﬁf qeﬂ"é"‘Br"éBﬂ'F'%‘i"F‘bH'S@Fet'ﬁ’ém@iﬁlcﬂﬂtl@dsalt of

4- (3, 4- parkinsonism and tardive dyskinesias, endocrine disorders, hyperprolactinaemia, vasospasm,

o Chbor aphass) o G ek AR e | haBRRGH 150 okl omor POl 1 -

one co Y ng‘ % ecé “cont ac
4-(3, 4- eﬂ9\°§i 2’"? 5 %ﬁmvepwj@?wﬁmimm@rﬂmmmne]
t hi onor EH@TOF\? @W@mﬂ@é@m%a&essm@nmmcbabhau&)#yﬂﬁﬁmeVm&bmlsmédal c acid; and

(11) cokegerhdnig nialee infpbiésdedl r %(PB wherein t he
sui tabl g nerﬂ@ glmfsbgl egl fcgn%foérﬁhcgﬁ conél ng%ﬂafu - C4) ai kyl
al cohol AR & Wilfi vaspulag (595 REEIM Prvativeedevelppsieatal pref er abl v,

thel&uyj ?'%‘I’eé NOS mltger'sSd@rqsr.@samb mlsnef chironib |nyotor tdp ol G€ dserd®f” t he
~i nvent | simatitiab divdRRF, th%nﬁiaeln@éﬁ'ﬂﬁtéﬁtjg% I\delé)&ﬁp ;%h)ménl% ﬁgtﬁﬁtgg?cgl out by

. cont act di o]
- 4)- benzﬁd‘éﬁ %p'#ﬁ%% 4&38?‘? a'sSYSB‘qu'Bnd'ﬁ?{%eaﬂﬁtWe@#OBol ution of
citric hypesastivity ﬂlmeer(alwﬂm mcannmmtal rpgefepdblys b efundait,) cdofprisiag teed out by

addi ng =iedinisthatioh t 6fi e abirsle t it L MZ?;Q] %2 4-methvini .
4{ 34- {4- et h pera I N )’ﬁ benz)gflpeﬁz é?d t hi onor phol i n-
3- gﬁe %H‘gr e‘g‘&w%g'@'o‘"'?% teg}?tsﬂ'@%/‘i'ﬁd‘e%d(%eqfs carried out over a period of
bet ween 4.. Hrde Rdy allsmblas provid@y ®piotRt ﬁ:l’r&ﬂ& Neﬂé%tf&ﬁ%ﬂthégltrﬁﬁ@aggf th(%% s, and

_conpri s&-mb ok QU he, A preferred
enbodi g r&;h %)Li]&r og]esgﬁ) Ikpgﬂwq A be i’ {f‘%q"é‘:’)ﬁf’ﬁhe"ﬂ%"t FREESINA b ent
tenper %Ftﬁpsa?fd the ref | uxi ng terrperature of the solvent; nore preferably,

b t ent dod t f I,
stween antijent doRtapeigali(sa-duhrphieny)lb khdflybBERAR AN EnSlucha OPANC!

[ t he roces

C Pr ef @?’g rlpﬁ(gmg ﬁOenl(I’Ir&?S%c'l by 'ﬁalsﬁ’ %’%PB $rd W"%F'F'S\ﬂé’ﬁ 39 cool to anbient
. tenperature @nce @l‘ﬁ?t!%ﬂjfbbpw&)tﬁlsmrmedtrl c add is conplete and permtted to
~stir for thiprekmed embodimedt it whertie aiet sudbleDRiveds sefecidRn?fO@rou® There may

al so beonistayiofl 84c ek Aikdnét, AClcLo Akt kQhne (& (GceliY &ﬁe?pkﬁorg 1)-2-[2-(4
_ preferably, the sultable solvent is 2-propanol. Preferably, the process of the invention is
25 - wherein the oontactmg of step (i) is carried out by contacting 4-(3 A-dichlorophenyl)-2-{2-(4-
methylpiperazin-1-yf)-benzylidene]-thiomorpholin-3-one - in solution phase with a solution of
"citrlp acid. More preferably, contacting of step (i) is carried out by adding solid citric acid to
the solution of -4—(3,_4-dichlorophenw)-z-{z-(4-methylpipamzin-1 -y)-benzylidene]-thiomorpholin-
3-one, ' .
30 Preferably, the contacting step is carried out over a period of between 1 and 24
“hours, more preferably between 10 and 20 hours, and comprising stirring or mixing the
- resuilting mixture, A preferred embodiment of the process is wherein step (i) is run between
ambient temperature and the refluxing temperature of the solvent; more preferably, between
.- ambient tempara'hwe and the refluxing temperature of 2-propanol, i.e., about 80 °C; most
'35 preferably, the process in run between 30 and 60 °C. Preferably, the reaction mixture is
. allowed fo cool to ambient temperature once the addition of citric acid is complete and .
permitted fo stir for the remaindér of the reaction period. '




met hyl pi perazi n-1-yl)-benzy[i dene] -t hi onor phol i n-3-one, prepared in
accordance with the process as defined above. A third aspeEUunﬂ 2006
present invention provides the citrate salt of 4-(3, 4-

di chl orophenyl ) - 2-[ 2- (4- et hyl pi perazi n-1-yl ) - benzyl i dene] -t hi onor phol i n- 3-
one for use as a nedicanment. A fourigh aspect of the present invention
provides the use the citrate salt of 4-(3,4-

di chl orophenyl ) - 2-[ 2- (4- et hyl pi perazi n-1-yl ) -benzyl i dene] -t hi onor phol i n- 3-

- one in the n#iheié mey aseboprodderetie cirtecld shibof 4 (3d-dichedphenyl)-2¢f- {(hyper tensi on,

all for nﬁe@:@fpﬂ@rﬁﬁﬁﬁ%ﬁ)%@nzyhd%‘ﬁ@]rtﬁaﬁbr‘aﬂohh'3 o%@%&faréﬁ% L&RkEncedfRy@ssi on in

Par ki nson' s patients, postmyocardial Infarction depression, subsyndromnal
synpt onaf"ioﬁesaé‘ﬁp%fgz‘gijﬁt??"edepreSS| on ininfertile wonen, pediatric
depressi on, mAjthond adieet efdisd presedi isvantier provides (Heaxite 20661 (bopr essi on, recurrent
- depr essi ] | } r4um i on,

dyst hym g:@hlor‘&;?]-lghﬂ) Z?MZ%&H%%%EQJ%ﬁ%@%%g@F)ﬁ hgﬁ'éh orfg‘\;e\lﬁg %ﬁt at ypi cal
_featuresmeﬁ'é?"éﬁ‘l‘&hol ic features, psychotic features, catatonic features;
seasonal af f eafdunte a@besmdermesgmrﬁ@hﬁdnclardiwpg e bOthe clBle@BR 6f 48Rt essi on;

_adj ust me 3¢ d, th anxi depressed nood,
‘m xed aﬁ§7|%%®%kﬂ)? gv&res@%goe%ﬁe' enz ’&fnﬁ%c?garpr%l ?Ach ®dot8er; and nood
di sor der Mdadanitiapie m Caﬁ‘eggﬂreth%feﬁlﬁ@%ﬂt earyp@tﬁmépm iab fprmp psispegssiafi, sor der ,

bi pol ar dépparside in-cdfder paRAE, RPRSSAen iﬂ%&l’n@bd gﬁéﬁent@%stﬁwcam.amé#&.bn phfbl as,
aratl on

h
i oty et Byndbrp RnhaeT i Breloe R Sk HoBlosnion peceial | 1y
di sor der deprgssienmajnr deprpssiveldispiden singaepisrgle dewessiter seurtenndppression, ieilddi sor der ,
. anor exi-aaigs MQ&%d d@mésmnaposn@arn\am%%pregéwﬁwsmym%hﬁam GldedRPEdGNET es and

addi ctions to al cgl nﬁi henobarbital, nicotine, marijuana
and benzUWresyan; wber Wgh%?té?'c @3H5’éh’83'a?ﬁ‘ [cdgaiues. psychotic feqtWemai mer* s
di sease, catbettemxsfsatmes,(seathlsaffmmveid|sm1deiege,natpananresdlosouhdmrc deprasdian; di sorder with

agor aph 0£H %tméﬁ?@t{ﬂer%tﬁ F{s@d m?%g%:y)‘gll’h %Bm@tggﬁc?&éﬁfesg dﬁgtgo%e%ﬁced and

age-rel at tive eases, denmentia in

Par ki ns off™x&tygn éa&féssmewbétﬁ'@&'"%c?drmm&dﬁorqﬁaIami meemdisgries secondandiove
dyski nesa geherabmedical coritidh, SpoBediSorddry iRl H@brﬂéﬁddﬁ&@ﬁﬂdﬁmhaéﬁa§&&iﬁﬂ§éﬂ

VaSOSpaSamxle s%ﬁjepﬁﬂtﬁﬁgsrag OY%E]&% %Exyal?ahm&? ﬁ % Ih ia %ltma E}\[obl aSt roi ntestinal

tract disorders and e R negative
sy npt onsSeERrateAnyiely Iﬁ’i’SGWﬁ'a POSﬁrﬁUm@F%wnd@wmﬁ\@ﬁénf p&tSbMngea syndr one,

stress i ;Iii@tﬁﬁthﬂe%j%i&@l@tmn-r@ﬁh@&l&&déis DiHAE 6B disolderd, hebdid rlléa\m%ﬁ" tlimpdept oneni a,
mal e i npot enc g?rcar ci noma, chronic

~ par oxysnat ' he r%P %Srjt%r?ﬁﬁm'C%'éjﬁﬂed’gﬁ'éc'eﬁf%ﬁﬁ?cg‘#'g'ﬁf 1'\9K/|‘5‘l"f31h‘3?\7’8 °Bi sorders,
‘auti sm phenehagitslenichtive ntpivena arld tehzndiadenineiGB)stehbpmiages; migraines paidler

Alzheimer’s disease, obsessive-compulsive disorder, panic disorder, panic disorder with
agoraphobia, memory disorders, dementia, amnestic disorders, and age-related cognitive
decline (ARCD). Parkinson’s diseases, dementia in Parkinson’s disease, neuroleptic-induced
'pa_r,kin_sonism and tard'ive dyski_nesias, endocrine disorders, hyperprotactinaemia, vasospasm,
vasospasm in the cerebral vasculature, cerebellar ataxia; gastrointestinal tract disorders
involving changes in motility and secretion; negative symptoms of 'schizophrenia
premenstrual syndrome, fibromyalgia syndrome, stress mcontlnence Tourette’s syndrome,
tnchotlllomema ldeptomema male impotence, ' '




selective nmutism chronic notor or vocal tic disorder, somatization
di sorder, insomia, internittent explosive disorder, pyromhdHae 2006
pat hol ogi cal ganbling, inmpul se-contrg{_ di sorder, prenenstrual dysphoric
di sorder C%g’c%tﬂt %n&{on-de,f icit/hyperactivity disorder (ADHD) in a manmmal.
DETAI LED "BrietNe R TRMS. IUENT PERKSME e heatiack associated with

(ﬁ,'4-di Cg;?fi"@m'@f@er% a@ismpémasmﬁbﬁé[dbﬁﬁﬁ@?dgﬁrd%r wb‘s:bﬁia?g\lé%é Ql&Rsy; (5-HTI D
t hi onor pB&ddtite RafRRE chrsni | St t he _ser.ot gni n-1D recept or -
recept ory, angd ug@; ul ?'ﬁ“?ﬂﬂ@?%;l%ﬁé%ﬁogmﬁﬁm Sopfer e aRs eases,

di sor der § ARGE IRV Sfperdery pompria patyalsgical tam bipg.doppsascutitralndoids:s
~hydr ochl peingestrealldyspiresjc disorder eppatRetidntcAGRIbEEaR R, ddd: e hods set
forth | nmbikgr nati onal Patent Publicati oﬂgklo. V\% 98/%&2@0)@3 |'i shed April
9, 10 1998 herein inBEf‘ Bét?lt) reference in its entirety. The citrate
" salt %ay be prepared Orith IONQF : Nconditi ons. However, in
accordance wi T§ t ﬁ‘é“ﬂ?lﬂfé’serft(&il-ﬁioidqroﬂmw)-z-[wqﬁémipb@m%-benzyudene].

4- (3, 4- dthiphlophaipBeny kst @r hrdagodtst of h tonin-

et hy | pi RRAR! s heobhdt BEDRYS Ora%ﬁe-ﬁ Rronor phor T Soiibe reospPdf ap
‘dissolved in a suitable - oBeHediNihdirsases, fisprdere pyd enndidosisy de fmper eupon
citric B of e sameyng and; ity dydreshlatideosalitrhmy telyrepkiedin apRfdeibelwiihGheat-e t he

ci trat e raeftids iseinfodiaintinterhatiof® PRBMSRUbiiQlon K5, r?@ hidilel @ solvent is
sel gt ecigggmiﬁﬂamgjmé% ?ee?:-%ir;g I, ng of 6{1 (%q,{,%g aﬁ‘(éf/'l &”g'ﬁggﬁjéé'ﬁ%a
(Cr-Co6)ai kyi . ket one or 4 ? - %ng 'I“WY' ether nore preferably, a -

(Cc- 06) al ky! T%@%ﬁ“%@?Pfﬁ?aéﬁdemslmeyvaﬁgtpbbmtcondiﬁﬁnef flbadel/ in t he process
O e, pesmiseonit bl Guéchen, (B0 RG! b9 8 4 BRI SR 0 OV DY
4-(3, 4 dichrerE "é'%'?’lewidf'éel‘i“‘z?i"ﬁ@l‘?{‘913m"5é'? Rferably. gissplvecs i gisutabiee) - t hi onor pho
lin-3- 3%veBhent Roresiteiy digspivash wheseupion feitris adhbls added touthi GBILR tharbyl C acid or

t he1% 0| prdpdrest tmoehte tHetclrbate adRi ; , 0 ing st |s carried
e e st bl A 21

out OVegeldt | en | and 24 h e pr
and 20 g:%}freﬁfffogﬁgh '@glrjfg(rgl}ls\s{\sﬁ??gc’fsat @F%P)ﬁfﬁylép'?ﬂ'oﬁ (ﬁgctt)ﬁ@? ketengrgi(Bg mi xture. A
preferr Bt oFferly B Ghdhklivis alcbier;emasts preRrabiy) 2ipfopiiél bet ween

Anbi entP bl hé poon i iento i e o GEREA Tl ) ' cBlfed M ESTL S MO

pref er adghMetinRet ; nbj enperature a ] ]
- 2- nggo'panol , mIB ) e%ﬂ%%u%%@“g}&ﬂ%?gawwwW%ﬂ?@lﬁv@msﬁnﬁﬁ run between
30 “End %8 Eolutignphaseith githenarpeluionat tilriorcitbxtheldid fofim oftilicuerd t 0 cool to
. anbi ent  t emPesfadbly; thetaftBotihd Stef RidiNoR ovdt o bdiBd 3F bdwdS £9 te and
per mi t.hggs’tmoﬁtdgéfer%tw bl T ngidnder of tohéé atré%ﬁgg Pglﬁe i‘ga{‘?%‘ﬁe citrate
salt of 4-'(3,4-di chl’or 5%‘1?8&@3"- 207 Boursq apg comrishp stinind or hixing)thdenzy| i dene) -
30 t hi Gft¥RsHBIYrRes Aomeferred eohddimest bithé piocdiy B aReRPits) @M 3swbgh aqueous
sol ubi kinbiynt tdiyrefure SMIARACH R Bhdnes: ' ith its relative |nertness
togﬁr dﬁmﬁlﬂ'm%ﬁpe%i Bl {:@t s usbeggidlpn uﬁ%%ﬁ%ﬁ@&ﬂ e pf%?r?@f' 3?‘?”8?? make it
hi'ghly suitable T or phap feltdes temperatug of A-pepanel, Les.cabowll 8hygost n gener al t he
known™ BIETeEOldHP tPrasesssmhinsbetweed! 3¢ Andi bbiehi PraraHas) Yie Radida fifkdure is | |
' ‘allowed 1o cool to ambient temperature once the addition of citric acld is complete and
- permitied to stir for the remainder of the reaction period. '
o The ditrate salt of 4-(3.4~dinﬂOfOPhenyl)-2-_[2-(4-meﬂ1)dpiperazin-1-yl)-benzylidene}-
30 thiomorphoin-3-one is only slightly hygroscopic and has high agueous solubility. These
characteristics combined with its relative Inertness towards common excipients used in
pharmaceutical formulation make It highly sultable for pharmaceutical formulation use.
Although In general the known acid addition saits of 4-(3 4-dichiorophenyl) 2-2-4-
_ methylpip e.@_"‘ T-yl)}-benzyiidene]-thiomarpholin-3-one are all crystalline, the majority of thase
35 salts.are so hygroscopic as to render them poor candidates for pharmaceutical formulation
. usg._The citrale salt of the present invention exhibits a hygroscopicity of approximately 1.27 %

WWt on exposure to 90% relative humidity in a moisture chamber. The aqueous solubifity of 1




met hyl pi per i An-1-yt)-benzyiidene]-thi onorpholin3-one are all crystalline,
the mpjority of those 35 salts are so hygroscopic as to rehd@® £2¢¥m poor
candi dates for pharmaceutical formulation use. The citrate salt of t he
present wigMaiion exhibits a hygroscopicity of approEb@ % wtJwt
on exposure to 90%rel ative humdity in a noisture c e aqueous
solubility of 7 June 2006 WD 03/048141 PCT/1B02/04972 -7 the citrate salt
is 1.3 mg/m having a pH ,of 3.37. ®urther, the citrate salt of 4-(3,4-

di chl orophenyl ) - 2-[ 2- (4- rret hyl pi per azi n-1- yl ) - benzyl i dene] -t hi onor phol i n- 3-
one exhibits excellent solid state stability bot h in | i ght and el evat ed
tenperatures as wel hum di t ch nges. D ffereptial Scanning
Cal b | et S <S5/ 3 PanE MRl oty BFOBT CEi FRGTrOd T of ¢ he
“i-nvent i ondichiersphenyesiRi(gmetmdpidesazin-thylj-fepryideneldhiorsapolin-daape: cal oexhitis ry ( DSC) .

- The traceyffin 548 sBR!stanhiy both WigntiaRg Ebi Gerdperalid 9%l ad MG HR@IANS ver e
obtained on a Mettler Toledo DSC 82le (STAR System). Ceneral Iy sanpl es
bet ween ICh%iﬁ'i'Pe'iO ng were prepared in crinped alunminumpans with a small 10
pi nholse. The pDifies B metrvun at a heating rate of 5 C per mnute in

~the range of %ESOiid)stéJtQQei@nal av%?ﬁ’rt'ne'cﬂra@sgl%f%e]mveﬁti%ﬁmﬁé |F1\'fe§tig€te %i; exhi bits

onset of ransition at il he art w il
however r@"‘PL%FF"'l“ﬁ °ﬂ§@%§g%$ uﬁ’@%lﬁ'cecff‘lél’ee”ﬁ? gn ownp }Ql"ﬁ E'ée
- vari abi | |tlteynqgramcwanmbbtaie@sm & etersieda MSCpa2Ak (STARD Sysigm)s eiﬁnwhﬂych occur

- dependi n@amildy RwdeRlCarl 1078y \Agtvirel:hg re&:‘i‘éﬁsﬁnaénmﬁétﬁﬁlﬁmﬁuriﬁi th‘l!;r illnfh)’a sﬁﬂ@lfj ot her
measuf.emen ower x-ray

i r 1ot PRI atE RS s OIS SRR VR
using a BrigReE. D5000 diffractoneter (Bruker AXS, Madison, Wsconsin)

--equi pped. wi t hA&&Héﬁ’WFiguF@ﬁ'tlﬁtclh‘at@ s&ﬂiéxhibits:ongétﬁﬁqelﬁidn&%n(ag-aﬂaut 198999 0. 6, M),
and a Key XSO|I ed from3.0 to 40.0

degrees i qqﬁooftsﬁﬁ‘atﬁ? f@)w(ﬁ]u'é[lwﬁ&r QOtSD%FE "@S@% "@Fs'ﬁe"@?{%@ 1285 a  step
tine of Uegheexfeariabiidy inFhigal mepawedgosetiand peak temperatirenwielt qoer depshdinche citrate
sal t qgas oﬁﬁWﬁéa@ﬁb M&Qsl@ap@gtwﬁty, ANAHE Meddfen@vtpngid 1 at 1. 54056 and

- vavel ength 2 'gow : 44 {ePa ive intensity: 0.500). The range for 20 was

between 3.0 t = a step size of 0.04 degrees, a step 25
time of 1.00 Hedewe xTey @f&e@rprhpaﬁgmwrodmh clipte GalBofGheainvgntionwas eddipededd of 1.0. The

~diffract usm; FEaMEBDSV00 ditfifabtbragtbr (ke ANS, MadbatDWidchns) SRppat Al ciipader X-ray
diffract i'a iation Cuk,, fixed slits (1.0, 1.0, 0.6 mm) and a Kevex solid state deteclor. Data was
20  collected from 3.0 fo 40.0 degrees in two theta (26) using a step size of 0.04 degrees and a
step time of 1.0 seconds. :
The x-ray powder diffraction pattern of the citrate salt was conducted with a copper
" anode with wavelength 1 at 1.54056 and wavelength 2 at 1.54439 {relative intensity: 0.500).
_ The range for 20 was between 3.0 to 40.0 degrees with a step size of 0.04 degrees, a step
- .25 . time of 1.00 second, a smoothing width of 0.300 and a threshold of 1.0. )
| " The diffraction peaks at diffraction angles (26) in a.measured powder X-ray difiraction
-analysls for the salt are shown in Table.l. The relative intensities. however, may change .
depending on the erystal slze and morphology. The actual me_esured powder diffractogram is

' displayed in Figure 2.




analysis for the salt are shown in Table 1. The relative intensities,
however, may change depending on the crystal size and mor ph$1"63P%The
actual neasured powder diffractogramis displayed in Figure 2. 7 June 2006
WO 03/ 04314 /1B02/ 04972 -8 Table |I. Powder X-ray_ D | on Pattern
for Ctrat ehssg t Wth Intensities and Peak Locationé)E)lcr);flﬁ '?’%action Li nes.
Angl e d-value | Angle d-value | Angle d-val ue |

28(A) (rel.)28(A) (rel.)26(A) (rel.) 8-210.73.723.13.913.632.42.818.6
11.57.74.924.03.733.532.82.77.4 13.06.814.524. 73. 65. 333. 62. 73. 3

13. 76, 55. 625. 13. 59. 934. 52. 66. 3 14. 95. 99. 826. 23. 46. 934.92.64.7

16. 35. 47. 026. 63. 411. 235. 82. 54. 1 _16.65. 313 127, 13..320. 436. 32.57. 5
17. 4. 5. 1100. 0plejgPansenkgay diffracio Si“gf“d&f. éﬁ%e %?é?"%%%@%@??‘%’z’?%. 7
18. 94. 71Toc3RAs FRIRLEN LB 32. 46. 3 20. 04. 471. 630. 42. 98. 338. 92. 34. 3

glssgcfﬁggﬁéﬁd F"’e‘@?f\}éélﬁ én Ft ;)g_galg'ﬁj péak Iﬁgﬂgzi Fgﬂg&; ngthahpE)\r/]\gerZB;(-ray
diffractip#® path® n résesé¢rbati V& or | e cf 4 at ¢@alt.| e hunbers as
listed {82 [107 |37 |231 |39 |138 |824 |[28 186
15 |77 |49 |240 |37 |335 828 |27 74
1980 (68 145 [247 |36 |53 [336 |27 33
137 |65 |58 251 |35 |99 |345 |26 6.3
149 |59 |98  |262 |34 |69 349 |26 a7
163 |54 |70 |266 |34 |12 |38 |25 41
166 |53 | 1484 |271 |33 |204 |363 |25 75
174 |51 1000 |277 |32 |62 %68 |24 43
760 |48 |402 |283 |32 |68 |373 |24 57
189 |47 173 |206 |30 |10.7 |383 |24 6.3
200 24 |76 304 |28 |83 1380 |23 43
212 |42 |34 310 |28 |34
222 |40 20.0 316 |28 2.8

Table Il sets forth the 28, d-spacings and relative intensities and peak locations for

the powder x-ray diffraction pattern representative for the citrate salt. The numbers as listed
- ]
5  are computer-generated.

Table ll. Powder X-ray Diffraction Intensities and Peak Locations Representative

- of the Citrate Salt.

Angle | d-vaiue |
20 (A) (rel.)
13.0 6.8 - 1145
174 5.1 100.0

1180 4.9 402
18.9 : 4.7 17.3
200 44 7186
212 4.2 23.4
222 40 20.0
24.0 37 335
27.1 3.3 204
324 28 18.6




5 are conputer-generated. | Table Il. Powder X-ray Diffraction Intensities
.and Peak Locations Representative of the Citrate Salt. Angfduge e |
20(A) (rel.) 13.06.814.5 17.45.1100.0 18.04.940.2 18.94.717.3 20.04471.6
.21.24.2 24.020.0 24.03133.5 27.13.320.4 32.42 une 2006 WO
03/ 0481@[@&%‘& 02/ 04972 -9 Single Crystal X-ray Anal giﬁ%&ﬂzsgngl e crystal
for the citrate salt of the Inventlgn was obt ai ned and investigated by x-
~ray diffraction. A representative cfystal was surveyed and a 1A data set
(maximumsin 0/1 = 0.5) was collected on a Sienens R4RA/v diffractoneter.
Atom c scattering factors were taken 5 fromthe International Tables for

X-Ray Crystal Lpgr Y Phnankys PP. 55, 99 149 (Bi rm ngham Kynoch Press,
1974) Fromth n the-single crgstal a powder X-ray
diffraction pahglesysiahiesthe slrete paiobie inyenignrvss obtginesand dwpsligaidi gt t he act ual

'. rTrE-as g rH Eﬁ r@Ud_‘rffréoa@i iAQébréb%ﬁtéﬁé Bwstﬁwaﬂgawwaﬁanwrm datalsuﬁd»amur?len ®¥M£clt met h3d5| |
. e a C ter LOV nc acilitate a
necessar ) 2/ AFREFLS ﬁme"S?% iR, Momid i Rhind irs bAIE F L L ™
¢ ((SHELATL Triom therleterns 8.50r X-Ras Cxystallogmptly, VaRiY)lper 55,985 149NBdhingham: W 1997) .
-.Perti nenkmwcuskad 197dﬁFr%mQﬁlJ da%Qjath@ﬂ&d o@masrﬁg&é ¢mrﬁowadrﬁ-r§wmwed in Table

was then refined

AL At bk Lt Ulglhaltjed%o (\ﬁ@ fer comﬁanson aqgungt%he acfugltnéegsl\ll\ﬁp 1‘%30“?“ lbage@, bl e. The

routlnely rogen S wer al cu
‘met hyl hydr og %tU&naveteh@lveﬁydan@gmn@ﬂvow t TregRhiELXAY  owirpider Rene | ocat ed by

- di- ' er enprviluby Blukdr 20MSNiIMUeSIitaidd 8 necessary crystallographic computations and
: 10" molecular displays (SHELXTL™ Reference Manual, Version 5.1, Bruker AXS, Madison, W!
" - 1997). Pertinent crystal, data collection, and refinement are summarized in Table I\,

A trial- structure was obtained-by direct methods and was then refined routinely.
Hydrogen positions were calculated wherever. possible. The methyl hydrogens and the
hydrogens on nifrogen and oxygen were located by difference Foﬁriér techniques. The
15  hydrogen parameters were added to the structure factor calculations but were not refined.
" The shifts calculated in the final cyclé%_ of least squares refinement were all less than 0.1 of
the corresponding standard deviations. The final R-index was 4.72%. A final difference
Fourier revealed no missing or misplaced electron density. The refined sfructure was plotied

usmg the SHELXTL plotting package and is shown in Figure 4.

20 . Table IV sets forth the atomic coordinates (x104) and equwatent isotropic
displacement parameters (A2x 103) for the salt. Table V fists the observed bond lengths [A]
and angles.[*] for the citrate salt. In Table VI, the anisotropic displacément parameters (A2x
108) for the citrate salt are set forth to allow calcutation of the anisotropic displacement factor

exponent which has the form; 2112 h2 82Uy, + ... +2hka* b* U |. Finally, in Table VII,
25  below, hydrogen coordinates (x 10%) and isotropic displacement parameters (A%10%) for the
salt are listed. '



15. hydrogen paraneters were added to the structure factor cal cul ati ons but
were not refined. The shifts calculated in the final cycl &sJue 3088t
squares refinenent were all less than 0.1 of the correspondi ng standard
devi at i m&ﬁﬁ_final R—index was 4.72% A final dif%g& B&Wfourier ,
reveal ed no mssing or msplaced electron density. The rerinéed structure
was plotted wusing the SHELXTL plotting package and is shown in Figure 4.
20 Table IV sets forth the atom c c®%rdinates (x104) and equi val ent

i sotropic  displacenent paraneters (A2x 103) for the salt. Table V lists

t he observed bond lengths [A] and angles [] for the citrate salt In Table
103) for the citrate salt

VI, the ani sot ic dis cenen rapeters (A2x. |

~are set forth f’g%a{ﬁl §W§L$%1“5$%€g6$ Mepguremant Brampfers Fr Ihp Gitia®ent f act or
‘exponent- @#t ch has the form -2Tr2[ h2 a*2Ull + ... + 2 h k a* b* Ul2 ].
“Finally, in Vi 1 W, avsm n i ) and isotropic

di spl acenent(_ﬁga_g_ag:g(_gne (A2x10) for the salt . are listed 7 June 2006 WO

03/ 048141 - 10-REERIIE9Y2 04972 Tabl E22i#N:0SCRCeROa] Structure Data And

Measur enent Famaukevaght For The C b40ae Salt Paraneter Enpirical formula

. Formul a meighgmpggﬂﬂerature Wavebangih Crystal system Space group Unit
cel 'di,rnensil\/&pli?y For Citrate Salt C22H24N30S HCI C HC rs2 640.52 293(2) K
gieng]

1.54178 A ¢ Pc a = 6.5528(40) A
_ : -Crystal system Monoclinic
Space group Pc
Unit cell dimensions ' a = 6.5940(10) A o= 90°,
: b= 15.257(2) A B = 101.440(10)°.
c=150092)A  y=90°.

Volume 1488.9(4) A®

Z 2
Density (calculated) 1.429 Mg/m®

Absorption coefficient 3.081 mm™

F(000) 668

Crystal size : 0.24 x 0.04 x 0.04 mm®
Reflections collected - 1707

Independent reflections 1707 [R(int) = 0.0000]
Completeness to theta =49.98°  100.0 %

. Absorption correction  None
- Refinement method ' Full-matrix least-squares

. on F? '

Data / restraints / parameters 1707 /0 /39

‘Goodness-of-fiton F2 - 1.085

'Final R indices [I>2sigma(l)] R1=0.0472,

L wR2 =0.1028
Absolute structure parameter ~ -0.01(3)
Extinction coefficient - 0.0038(8)

* Largest diff. peak and hole 0.223 and -0.268 e.A®




b = 15.257(2) A ¢ = 15.099(2) A Volune 1468.9(4) A3 Z 2 Densit

(cal cul ated) 1.429 My/nB Absorption coefficient 3.081 nm 17 Ppo®@i0tees
Crystal size 0.24 x 0.04 x 0.04 mB Reflections collected 1707 | ndependent
refl ectiy@ns 7 [R(unt) = 0.0000] Conpleteness to = .98 100.0 %
Absor ption Ié%srz‘?lection Ref i nement net hod Data / resttrpgﬁllfogmgé}%ar aneters
Goodness-of -fit on F2 Final Rindices [I>2sigma(l)] Absolute structure
parameter  Extinction coefficient -llargest duff. peak and hol e None

Ful l -matrix | east-squares on F2 1707/0/391 1.065 RL = 0.0472, wR2 =
0.1028 -0.01(3) 0.0038(6) 0.223 and -0.268 e.A" a = 900. = 101.440(10).

Y = 90. 7 June 2006 ‘
Table IV. Atomic coordinates (x104) And Equivalent Isotropic Displacement

" Parameters (A2x 103) For The Citrate Salt. (U{eq) is defined as one third of the trace of
the orthogonalized Uy tensor.) '

. X : y X Uleq)
E R 1600 3502(2) 8401 53(1)
ci1X) 7950(8) 4063(2)  13244(3) 83(1)
ci(2X)  11404(8) 2613(2)  13403(3) 73(1)
N(1) 8720(15) 1936(5)  6037(6) 42(2)
c(2) 9164(19) 2836(7)  5723(7) 50(3)
c(3) 7216(19) 3358(7)  5475(7) . 48(3)
N(4) 6189(14) 3417(5)  6246(5) 37(2)
c(5) 5665(19) 2527(6)  6513(7) 44(3)
C(6) 7568(18) 1994(7) 6786(6) 41(3)
oW 4480(17)  4015(6)  6160(6) 34(3)
Cc{8) | 3464(19) .. 4335(7)  5318(7) 45(3)
c(9) 1780(20) -~ 4884(8)  5270(8) 57(4)
C(10) 1145(19) 5140(7)  6041(9) 55(3)
- c() 2141(19) 4849(7)  6862(7) 47(3)
o2 3874(17) - 4282(6)  6954(6) 36(3)
- c(13) 5020(16)  4044(6)  7850(6) 35(3)
c(14) 4255(15) 3731(6)  8528(6) 32(3)
- c(15) 5686(18) 3625(7)  9400(7) 41(3)
N(16) 5221(14) 3032(5)  10007(5) 38(2)
c7y 8520(20) 2409(8)  9721(10) 77(4)
c(18) 1591(19) 2834(8)  9378(8) © 58(3)
C(19) 6643(17) | 2904(7) © 10837(6) - 33(3)
 ¢(0) © 8123(17) 2257(7) - 10928(7) 403)
Sc@n 9521(19) 2151(7)  1710(7) 51(3)
cE2) 9542(18) . 2713(7) - 12428(7) 45(3)
- C(23) 8020(19)  3353(7)  12367(6) 43(3)
_c(24): 6611(19) 3463(7)  11563(7)  45(3)
0@25) - 7262(14) 4069(6)  9602(5) 70(3)
- ©¢(26). 10622(18) 1388(7)  6296(8) 57(3)
C(1X)  10057(18) 243(7)  3B228)  83(8) |
o(2X) 11060(17)  -820(6)  3541(6) 1004) ,-
o@EX) - 10378(16)  -38(6)  4658(6) 84(3)

'- | cUx) 8610(18)  320(6) 3209(6) 40(3)




WO 03/ 048141 PCT/ 1B02/ 04972 -11 Table IV. Atom c coordi nat es (x104) And
Equi val ent |sotropic Displacement Paraneters (A2x 103) For/ 3 2806 at e
Salt. (Ueq) is defined as one third of the trace of the orthogonalized Ug
tensor . woussidifa) S(1X) 16003502(2) 840153(1) A

Cl (1 X) 7950( 8) 4063( 2) 13244( 3) 83(1) Cl (2X) 11404( 8) 2613F51 1540%(%) 73( 1)

N(1) 8720(15) 1936(5) 6037(6)42(2) C(2)9164(19)2836(7)5723(7)50(3)
C(3)7216(19)3358(7)5475(7)48(3) N 189(14) 3417(5) 6246(5) 37(2)

C(5) 5665(19) 2527(6) 6513(7)44(3) C(6)7568(18)1994(7)6786(6)41(3)
C(7)4480(17)4015(6)6160(6)34(3) C(8)3464(19)4335(7)5318(7)45(3)

C(9) 1780(

20)4884(8) 5270{8)57(4) (C(10)1145(19)5140(7) 6041(9)55(
~ C(11) 2141(19) 4849( 74 6862( 7) 47(3) A 12) 387X4( 17) 4282( &8054( 6 36(%)
. "C(13)5020( 16L@RA4(6) 78 1318) 425541 3731 ( B5@p28( 6) 32( 3)
" C(15) 5686( 185?%5(7) 94 %% 1(3) N 522 3032( 007(5) 38(2)
C(17) 3520( 20 9( 8) 972% 77( 4) ) 15 ) 2834 378(8) 58( 3)
C(19) 6643( 17 E§b4( 7) 108%'P8@9)33( 3) 48i8h) 81587 67) 2257 )10928(7) 40( 3)

C(21) 9521( 19p@xp1( 7) 117&4@((75)51( 3) -@(@2) 954R(els3) 27 13(FBL2428( 7) 45( 3)

- [ 23) 8029( 19),3353( 7) 12 43(3 66 3453(Z)11563( 7) 45( 3
(%25%7262&43%%%9&% 96862%@({13 { )1%4%4’) Aadrdsy) 34534k 1563(7) 45(3)

18) 794(7) 2640(6) 46(3)
C(11X) 4463(19) 533(6) 1651(6) 32(2)
o(12X) 2826(13) 708(5) 1170(5) 50(2)

0(13X) 5938(13) 140(6) 1372(5) - 64(3)




C( 26) 10622( 18) 1388( 7) 6296(8) 57(3) C(| X) 10057( 19) -243(7)3822 8)53
O( 2X) 11060( 17) - 820( 6) 3541( 6) 100( 4) O 3X) 10378( 16) - 38( 6) 4658
C( 4X) 8610( 18) 320( 6) 3209( 6) 40(3) 7 June 2006 WD 03/ 048141PCT/IBOZ/ 04972 - 12-

xU(e 58(19) 214(6)3317(7)35(3 6X) 5754( 14 52(5)52(2
575 oIS TEL 6y 257 6) 30(3) Ol ax) su2i(15) - 95(6) 4 60 ARMEPAy 2 > 22
Q(9X) 6600( 14) 1254(5) 4507(5)55(2) C(1 0X)4897(18)794(7)2640(6)46(3)
C(11X)4463(19)533(6)1651(6)32(2) O-#2X)2826(13) 708(5) 1170(5) 50( 2)

Q(13X) 5938(13) 140(6) 1372(5) 64(3) 7 June 2006 WO 031048141 PCT/1B02/ 04972
-13 Table V. (bserved Bond Lengths [A] And Angles mFor Citrate Salt.
S(1X)-C(14)1.758(10)C(15)-N(16) 1.3

S(1X)-C(18) 1. FoigV )qlaemd9@0‘%)’&9“:392[%3&Q'%A@'isllﬂ(f"'c?'ﬁéfffa'hg( 10) N(1 6) - (|
7)1.470(13) _C (2XYC(22)1. 727(10)C(17)-C(18)1.429(17) N(I

- vQ6) 1. 486§(})§) 9~ qzo)ggé 13) nﬁﬁ @) L 500( 13)6k(k2)9) - O 24) 1. 386( 14)

NCT) - C(26)1 3)0(20) 1. 356

C( 2) - O 3) 159K 98)0(21) 1. 3800 0(19) 1.422(12)
ﬁg 33 ?I:E % 1123(48&(2(239) g(( g g;((?(ngom;l 322% (1:401;5) Cc(17) 1.470(13)
‘ | )-C(18) 1.429(17)
N( 4) - ¢(5) 1. %gi(@) ) (1 XYO( zxs\ 9 227(1 ?9}0(2@) 375013
N(1)CE@) 1.500(12) C(19)-C(24) 1.385(14)

L N(1)C(26) 1.493(13) C{20)-C(21) 1.356(14)

. C(2)-C(3)  1.495(16) C21)-0(22). 1.380(14)

C(3)-N@) 1.461(12) C(22)-C(23) 1.386(14)

N(4)-C(7) 1.435(13) | C(23)-C(24) 1.386(14)

N(4)-C(5) 1478(12) C{IX)}-0(2X) 1.227(13)

C(5)-C(8) 1.483(14) C{1X)-0(3X) 1.278(13)

C7)C(8) . 1.402(13) CIX)}-C(4X) © 1.468(14)

Cc(7)-c(12) 1.308(13) C@X)}C(5X) 1.534(15)

C(8)-C(9) 1.384(16) C(5X)-0(6X) 1.423(11)

C(9)-C(10) 1.369(15) C(5X)-CTX) 1.522(14)

© C(10)-C{11) 1.357(14)  C(5X)-C(10X) 1.537(14)

C(11)-C(12) 1.418(15) C(TX)-0(9X) 1.247(12)

C(2)-C(13) - - 1458(18)  C(7X)-0(8X) 1.261(12)

C(13)-C(14) 1.317(12) C{OX)-C(11X) 1.517(13)

C(14)-C(15) © 1.470(14) C1X)-0(12X) 1.205(14)

C(15)-0(25) - 1227(12) . -C(11X)-0(13X) 1.283(11)
C(14)-8(1X)-C{18)  100.9(5) © C(18)-C(17)N(16) 142.7(10)

- C(B)}N()-C(2) 110.3(8) CUTFC(I8}S(IX)  114.1(9)
C(6)-N(1)-C(26) 111.3(8) ' C(20)-C(19)-C(24). 118.5(9)
C@N()}C(26)  ~1129(9)  C(20)}-C(19)-N(16) 121.2(9)
CUN()RCR)MCE) 110.8(9) . C(24)-C(19)-N(16) 120.3(8) -
CN@)}CERCE)  110.2(8) | C{21)}C(20)1C(19) - 121.3(10)
“C(7)-N@)-C(3) '116.6(8) | C(20)-C(21)-C(22) 120.6(10)
C(7)-N(4)-C(5) 1128(8) - - C(21)-C(22)-C(23) 119.4(10)
C(3)-N(4)-C(5) 100.38)  C1}C(22}Ci2X) 120.6(9)
 N@)C(E)NCE) 110.4(9) C(28)}C(22)-CI2X) - 119.9(8)
C(5)-C(6)-N(1) 110.7(8).  C(24)C(23)-C(22)  119.2(9)

C(8)-C(7)-C(12) 120.7(10) - C(24)}C(23)-CHIX)  .119.4(9) -




N N’ N’

g((l 2) 1. 398( 13) C( 4XYC( 5X) 1. 534( 15)
- C(9) 1. 384(16) C(5X) - 0( 6X) 1. 423(11) C(9) - (|

5) C( 7X~0( 9X) 1. 247( 12)
C(13) 1. 458(13) C(7X) - O( BX) 1. 261( 12)
'C(14) 1. 317(12) C(i oxyc(!ix) 1. 5%5(13)
)-C(16) 1. 470(14) c(1ix)-Q(M 1. 205(11)
)-0(25) 1.227(12) C(1 I X)-0(13X) 1. 283( 11)

CN(1) - quﬁwm@z( 8) cuzny(a)q 19 YC(GZ9)-CL28BCEP0)

SNCEY - 9(9) C(1203(165 19) - Micéb@) -0fH8)
BREER- I OL TR CENTrNe el

CN(4) - G(‘G) @_(116) @eB) C( 2e0.6(C2i ) - c:(@@s)mm@gm)

-N(4YC¢ é@n&ﬁ%ﬁc(ﬂﬂz?éiﬁ 2) - C( 253
N ol Gl

- Q(6) - C(6) - R pmbcmm) C( 2238(15) 23) - CIOIEK)-LLIX) 2(4¥)

DoNOORRRPREPRPL,TRLONO

ZQQQZZQQQQQQQQQSQQQ

L

4

5 ,
oty BN oy B o < bRk (1) rsm
g

)

4)

)

)

)

)

) 1. 483(14) C( 1 XYQ(3X) 1. 278(13) C(7)- C(8) 1. 402( 13) C( 1X~C( 4X) 1. 468( 14)

7 June 2006

369 7X) 1. 522( 14 0)-C(1" 1), 1.357 | ox) 1. 537( 14
SO%ANRlR - L 10 1 522(14) Ll O)- L1 1), 1. 35T (Rt ! o) 1. 537(14)
-
-

120.9(10)
121.5(11)
122.0(11)
116.1(10)
113.2(0)
110.4(9)
109.0(8)

q(8)-O(7)- 11)20121113(73()10) @AY O23) B L1044 1( O)rdsdpine 2006 VIO

' 03/048141P /

- i 2608
Q1) q7)c«|§ 1‘!1)73(11508)@%9(?)(0(234)0 %%gmcgga%)'

- C(9) - C(8) - 13 143-8@()(10) O4209(rC( | X) - XB3XebXichtbl)

. C(10)- 0(9) Qﬁ% 0)q C(IX) g?ﬁ (11)

(11) - (10} ?

C(10) C(11) 0@?)1

C(7) - O 12} o@60d8)-L(143 ( 9) 916690y C( 5X) ofexy-¥)7ki0¢s4( 9)

A7) - A 12) frbyctiel Etra? ( LA - X 5Lt RE k- 0f)
CUSIN(16}C(18)  119.1(9) O(12X)-C(11X)-0(13X)
CU5)N(16}-C(17)  119.5(9) O(12X)-C(11X)-C{10X)

10
@Mea( 11)1 t@(a(sx) c;( 4XP(92$Q QR?Q@@XQE 9) 118.0010)

108.4(8)
106.9(8)
111.4(8)
126.8(9)

115.2(10)
118.4(8)
123.6(9)
120.4(9)

C(19N(1B)}-C(17)  1204(9)  O(13X)-C(11X)-C(10X)

116.0(9)




C(1 1)-C(12)-C(13)120.2(9) C(7X) - C(5X) - C(4X) 110. 9( 8)
C(14) - C(13)-C(12)127. 1(9) 0(6X) - C( 5X} C( 10X) 108. 4( 8) 7 June 2006
0(13) C(14) - C(15)117 4(9) C(7X) C(5X) - C(1 OX) 106. 9( 8)
12097 4X) - C( 5X | OX) 111. 1(8
C(15) av )121 g(gz)cf)( ;<) C(C( ;<) C(qsxg 126. 8%93 PCT/IB02/04572
Q( 25) - 0(15) N(16) 119. 5(9) 0( 9X) - C( 7X) - C(5X) 118. 0( 10)
© O(25)-C(15)-C(14)121. 5(10) O BX) - C( #3&-- C(5X) 115. 2( 10)

N(16) - C(15) - C(14) 119. 0( 10) C( 11 X) - C( | OX) - C(5X) 118. 4( 8)
C(15)-N(16)-C(19)119. 1(9) O(12X) - C(11X) - O 13X)'123. 6( 9)

15) - N( 16 119.5(9)0(12 11 | OX) 120. 4
g((lgg NE 163 3? 'vl; 1’2oAnl(e@}qu@Qaceczg'ﬁntom%w%‘i’mO méog)cltmﬁﬁlfe Th®06 WO

03/ 04814%:%6&:89@{:1965&%& fadtbr ckpbient ttkes thforni Reflind a®li.spl.acemmnt paraneters
" (A2x 10) Ctrate Salt. The anisotropic displacenent factor exponent

takes thd TRl L0 Tor o a ot e A e Uit

Vi i U22U33U23U13ULh S( 1X) 46¢ 2) 76( 2eB9(2) 6002) 2(1) - ¥#(2)  Un

2) 53( 8) 57( 8) 46( 7
C( 3) 56( 8) )35( 8 5)1 4%4%3 4)5(6 (5§ )1 12(4) - 2(5)
C(5) 61( 8) SKG) 36(HJ2A5( 5) B2(2B) - 7( 67(2)C( 6) 63@B) 41( 6)@@( 6) 2(BA7(6) - 2( 6)
C(7)43(7) /| 6) 21(53 63(5)4(@ 23(6b0(@ﬂ8)51(18b449(7)3@$7)6(5)1§(6)6) 15(7)

5)- 1

o CI(IX)lZBQgXpB(Z)MZ) THe®) 1T 2) 38E) Cl 6@X) 81 23E¥(2) 374Z%)y(2) - 13(2) 13(2)
'N(1)53(6)é@§x$)30( )1(4) g gg}: gg i 6) 28(6)-22(7)

R R D RS B R e

N{4) 45(6) 45(6)- 23(5) -1(4) 12(4) 2(5)
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Tabl e VII. Hydrogen coordi nates (x104) and Isotropic D spl acenent
Paraneters (A2x 103) for the Citrate Salt. xyzU(eq) 7 June 2006

H( 1X) 7880( 190) 1710( 70) 5570( 80) 80 H( 2A) 98142789520280 H(2B) 101183134619980
H( 3A) 7 9080 H(3B)62983082497180 H(5A) 4753224

H( 5B) 48%%?%@%?%1380 H( 6A) 71991410695280 H( 6B) 844522536%@84972

H(8) 39234179479680 H(9) 10655080471180 H(10) 235518600280 H(11) 16755026737780
H(13) 64474120795380 H(l7ﬁ0385920289§5780 H(17B) 337320451023280

H( 18A) 12353198985180 H( 1813) 5242391922680 H(20) 816718861044480

H(21) 1047316951176480 H(24)562338951151280 H( 26A) 114221595685980

14(266) 11432 583580 H(26C) 1,0234789636180

H( gXX) )11700( 3%%%%’23&‘?6@%’1‘%%%&%&3 ‘iﬁ’?}k%‘d solieRix RIsgrger e Bagnatsrs |
H( 4XB) 90 #5007 Bepths GitkfedSal) 6600( 200) 1000( 80) 3490( 80) 80 H(1 0A) 3582822283480
- H(106) 5465—1382268380H(13X) 548Q( 18019070y 610(80) €

H(1X) ~7880(190) 1710(70) 5570(80) 80
H(ZA) 9814 2789 5202 80
H@2B) 10118 3134 6199 80 .
H(3A) 7538 g 3942 5290 80
H(3B) - 6208 3082 4971 80
H(BA) ~ - 4758 2246 6011 80,
H(58) 4944 : 2564 7013 80
H(BA) 7199 ; 1410 6952 ' 80
H@6B) 8445 2258 7310 80
H(8) 3023 4179 . 4796 80
H(9) 1065 5080 4711 80
H(10) - 23 : 5618 6002 80
H(11) 1675 5026 - 7877 80
H13) = - 6447 4120 7958 80
H(17A) 3859 2028 9257 80
H(17B) 3373 2045 10232 80
H(18A) 1235 3198 9851 80
H(18B) 524 . 23091 9226 - 80
H(20) 8167 1886 10444 80
HE1) - 10473 1695 11764 80
“H(24) - 5623 . 8885 11512 80
H(26A) - 11422 1595 6859 _ 80
H26B) - 11432 1420 5835 80
H(26C) ~ 10234 . 789 6361 80
H@BXX) 11700300} .. - -220(100) 5150(100) 140(60)
H@4XA) 8699 & 184 2591 80
H@4XB) 8020 w827 3321 80
H(BXX) - - - 6600(200) -1000(80) 3490(80) . . 80
H(loA) - 3582 822 2834 80"
H(t0B) © 5485 1382 2683 80

H{3X) —  5480(180) - 130(70) - 610(80) - 80




7 June 2006 WD 03/048141 PCT/1B02/ 04972 -18 The powder X-ray diffraction
pattern was calculated fromthe single crystal data gather édufieZ0dthe
citrate salt via the use of the XFOG and XPOW conput er prograns provi ded

as part SHELXTLTM conputer library. The cal cul er pattern is
shown i‘nw(osi Jgﬁ?le 3. 5 Solid State NVR The citrate saIPt%&Emgoé"B%har acterized by
solid state NMR techni ques. Approxinmately 300 ng of a sanple was tightly
packed into 7nm Zr O spinner. The 13®-NWR spectra were collected using
cross-pol ari zati on magi ¢ angl e spinning (CPMAS) at 295 K on Bruker 7mm WB
MAS probe positioned into a w de-bore Bruker Avarice DRX 500 MHz NMR 10

spectroneter. _The s | e S spun at 15, .. The cross-pol arization
“contact time A3 po%cgfn&fr@/ \é\ﬁrﬂﬁ'? PRiem 8?%?59?54(3%1{“@ e inglegeyvetel dRtui red for
“nost of tdathersdfopihe sitrate sall viai tieguse nf theaXFODanidiRONY gonBOtenprogmngs @oviiad si ti on
~times. The [aReE iHefsHRKEL™ ShffuRh fifehy.U Sthd Qalbfdi& Ptlder SRS sitfwndgdamant ane
(529.5 ppr th the nost upfield frethyl signal set to 29.5 ppm The _
resul ti n%ﬂe\ég'NNR CPMAS spectrum for the citrate salt is shown in Figure 5.
15 Thé sanpl eSolidfStatd MR i t rat e salt behaved reasonably well fromthe point

.. of -view of  sokhdlifdiddeft wasBBabtbBedbiAoiid Hate NAIR tdchSQleS t ARRXNBRYIBOD and the

o R b T o S g0l € st
(3, 4- di cleplsriephmingydrgsspolprization magit ydlpspreing ACPMAS)AE 2950k nz Buketeingy) - t hi onor phpl

~ i n=3-one veowKd @ldle fdsBERed Ot PP RRid-tord BRI Alvshcd ABIE BYb | iz AMRTabl e VI T T
~The Mhj or, Sgl IQS Strﬁé e 7C|'}C- NNF\:nggg.Q%E!CGT Peaks grort_ 9 Er%;ig E}Sal t (adamant ane
st andar d P E"HHEm C BRI YRS FpUEy 08 Kiiz 7 Thy cfopz-pRlarpalpngontact Tpe WAy 1 The
~citrate sellte lofs.tThe toiahvel$i12 esang eneemfjitined fortrimst efcthe wamplesl resditingdm be
'ad[ﬁ Ei st _@ﬁ;tﬁ&in’r‘ejtéﬁ/ 'Qé'fnfi}ﬁfel acﬁﬁlﬁﬁoﬁﬁ'ﬁles. E’Frhlé”%ﬁg'ﬁé Wte feferdhced lh%ir@%n‘fahe Utse of a
T ansder FRMPLRATaraTa e AP P S eraThaRL piiee: BabaBi Ve calt T,
" nost - The resulting °C NMR CPMAS spectrum for the citrate salt is shown in Figure 5. :
16  The samples of the citrate salt behaved reasonably well from the point of view of solid state
spéctra quality. The resolution was good and the sensitivity was acceptable.
The major resonance peaks fof the solid state carbon specirum of the citrate salt of 4-
(8,4-dichlorophenyl)-2-{2-{4-methylpiperazin-1-yl}-benzylidenel-thiomorpholin-3-one  downfield
from 100 ppm"are listed in Table V1. _
20 - Table VIll. The Major Solid State "°C-NMR Resonance Peaks
For Citrate Salt (adamantane standard 29.5 ppm).
G (ppm)
1793
177.0
171.6
1 164.0
151.0
| 1441 .
The citrate salt of the invention {hereafter “the active salt") can be administered via either
the oral, transdermal (e.g., through the use of a patch), intranasal, sublingual, rectal, parenteral
or topical routes. Transcdermal and oral :adm.inistration are preferred. Thé active salt is, most .
25 -desirab!y;.a_dministered in dosages ranging from about 0.01 mg up to about 1500 mg per day,
- preferably from about 0.1 to about 300 mg 'per_ day in single or divided doses, although variations
will necessarily occur depending upon the weight and condition of the subj'e'ct being treated and
+  the particular route of adminisfration chosen. However, a dosage level that is in the range of
about 0.001 mg to about 10 mg per kg of body weight per day is host desirably emhloyed.
- 30  Variations may nevertheléss occur depending upon. the welght and condiﬁon of the persons




25 desirably, adm nistered in dosages ranging fromabout 0.01 ng up to
about 1500 ng per day, preferably fromabout 0.1 to about Bd&enzP06er day
in single or divided doses, although variations wll necessarily occur
dependi he wei ght and condition of the subje ' reated and

t he par?‘?)cdd gér] 1ioute of adm ni strati on chosen. Homev%ﬁc?ngdzgggs ge level that
is in the range of about 0.001 ng to about 10 ng per kg of body wei ght per
day is nost desirably enployed. 30-Mariations may neverthel ess occur
dependi ng upon the wei ght and condition of the persons 7 June 2006 WD

03/ 048141 PCT/ 1 B02/ 04972 -19 being treated and their individual responses
to said nedicanent, as well as on the type of pharnaceutical fornulation
chosen arbging leatadi and thelsrindiigiual esponaescip \saill nepdicanrgt, vabiiveh as o e tel e ni st rati on
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oral admni's con
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- phosphat e andrdlopt administaonPRables pneinRg variu® Bgipints hustads rﬁlbl'ﬁcryéiaﬁmd’lt egrants
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“| ubri20at bejar@igRnAis canplin sicataSPIgRes! With GgérdRticht tinders Sk pyigrdtiydnesul f at e and
talc cang IEF %%Qtirr Qrfd éé&é eh&&@ﬂﬁl!f’%bﬂ&ﬁl?a eﬁgléug'n QEPHB éE&rﬁ Wara Fra simlar

type may_a rrg preferred
nat eri al U '?'-HY' §ulfa (ﬁ'i'ﬁé%‘i tarPe ety HPJFWGP”TP&EQSOS% F°“19P51‘t'R“Ss?fg’ar as wel |
- as hi gh simlize typb atay wizb htemplojedes ijereinegein gipyulet prefelenatatgisaotids suspensi ons

~and/or eldnkicich MoSndlRs B &Mk U, 2081 N Sl ALLRR: WGt B elyiEne
' - 25 dlycols. When aqueous suspensions andfor ellxirs are desired for oral administration the active
~ ingredient may be combined with various sweetening or ﬂavonng agents, coloring matter and, if
so desired, emulsifying and/or suspending-agents, together with such diluents as water, ethanol, .
propylene glycol, glycerin and various combinations thereof. _ '
" Fer parenteral administration; & solution of an active salt in either sesame or peanut oil
30  or in agueous propylene glycol can be employed. The aqueous solutions should be suitably
buffered (preferably pH greater than:8); if necessary, and the liquid diluent first rendered isctonic. |
These atgueous,soiutions are suitable for intravenous injectfon purposes. The ofly solutions are
suitable for intraarticular, intramuscular and subcutaneous injection purposes. The preparation of
all these solutions under sterile conditions ‘is readily accdmplished by standard pharmaceutical
35 . techniques well known to those skilled in the art. | |




i ngredi ent may be conbined with various sweetening or flavoring 2a\tcg)ents

coloring matter and, if so desired, emulsifying and/or susb agents

t oget her with such di l'uents as wat er, ethanol, propylene glycol, glycerin
and varyeuspsebi nations thereof. For parenter al ad”ﬁ)@‘f/ﬂorzﬁ&%?” a solution
of an active salt in either sesane or peanut oil 30 Or 1N aqueous

“propyl ene glycol can be enployed. The aqueous sol utions should be suitably
buffered (preferably pH greater tha#®-8), if necessary, and the liquid
diluent first rendered isotonic. These aqueous. solutions are suitable for
i ntravenous injection purposes. The oily solutions are suitable for
intraarticular, intramuscul ar and subcutaneous injection purposes. The
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“skilled ip ar&gc%utﬁ:&ﬁ:ract% June 2006 WO 03/048141 PCT/1B02/04972 -20 It is also
possi bl e adm ni'ster the acti ve sal t topically and this can be done by
way of creams, a patch, jellies, EX§8®® pastes, ointnments and the like, in
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-21 CLAIM5 1. The citrate salt of

4- (3, 4-di chl orophenyl ) - 2-[ 2- (4- net hyl pi perazi n-1-yl) - 7 June 2006

benzyl i dene] -t hl omor phol i n-3-one. 2. The citrate salt of a conpound of

for mul awp g3pfd3yN G G 3. A conpound according to cl g -mdnRaMing an x-ray
diffraction pattern characterized substantially by an X-ray diffraction
pattern peak as neasured with copper, radiation of a 28 of about 17.4. 4. A
.compound according to claim1 havi rTEf'an x-ray diffraction pattern 10
characterized substantially by an x-ray diffraction pattern peak as
nmeasured with copper radiation of a 28 of about 20.0. 5. A conpound
according to claiml having an x-r M Iffraction pattern characterized
substantiall'y by x-ray. diffracti ttern peaks as neasured w th copper
radiation of & 28 Bl aigia St Afards 2dicttorophgny2-{2X4amatylbiperdzatylor di ng t o
claiml I‘baﬂzlyn@n@.fhio?ﬁoﬂ’pﬁﬁn -glohd. r acti on patter n characterized substantially by

thefollovmng prr | L ffr pattern peaks expressed in terns
of 28 and d- spacr nﬁm%grgtersr%lg&‘yacoraoou"‘f% er radi ation: Angle 26 (

- 0.2)d-value (A ( O 2) 13.96.8 17.45.1 18.04.9 18.94.7 20.04.4 21.24.2

0 22.24.0 24.03.7 27.13.3 3% 42. 8 7. A conpound according characterized by an

onset of : cl
| cl

3. A compound according to claim 1 having an x-ray diffraction pattern
characterized substantially by an x-ray diffraction pattern peak as measured with copper
radiation of a 26 of about 17.4. _

4. A compound according to claim 1 'having an x-ray diffraction pattern

10  characterized substantially by an x—rey diffraction pattern peak as measured with copper
radiation of a 28 of about 20.0.

5. A compound accordrng to claim 1 having an x-ray diffraction paitern
characterized substanttally by ‘x-ray diffraction pattern peaks as measured with copper
radiation of a 26 of about 17.4 and 20.0.

15 - B, A compound according to claim 1 having an x-ray diifraction pattern
characterized substantially by the following principal x-ray diffraction pattern peaks expressed
in terms of 20 and d-spacings as measured with copper radiation:

Angle 20 (+0. 2) d-value (A) (+ 0.2}

- 13.0 6.8

17.4 5.1

18.0 .49

18.9 4.7

200 44

21.2 42

222 : 40

240 _ 3.7

271 . 33 -

324 2.8 \
7. A compound according to claim 1 characterized by an onset of :

meltlngldecomposrtton transition at 198-199 °C.




to claim1 nelting/deconposition transition at 198-199 C. 7 June 2006
03/ 048141 PCT/ 1B02/ 04972 -22 8. A conpound according to cl af fH"e 2006
characterized in that when exami ned by solid state 73C NW\R
cross- PP &8I on magi ¢ angl e spinning techni ques i pcemiRbits t he

foll owi ng principal resonance peak 6 179.3. 9. A conpound according to
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