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10  compound is particularly useful in the treatment of hypertension, all forms of depression,

S

depression in cancer patients, depression in Parkinson's patients, postmyocardial infarction
depression, subsyndromal symptomatic depression, depression in infertile women, pediatric
depression, major depressive disorder, single episode depression, recurrent depression, child
abuse induced depression, post partum depression, dysthymia; mild, moderate, or severe
15  depressions with or without atypical features, melancholic features, psychotic features,
catatonic features; seasonal affective disorder, geriatric depression, chronic depression;
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 anxiety, social phobia, simple phobias,
separation anxiety disorder, posttraumatic stress syndrome, avoidant personality disorder,
premature ejaculation, eating disorders, binge eating disorder, anorexia nervosa, bulimia
nervosa, obesity; chemical dependencies and addictions to alcohol, cocaine, heroin,
phenobarbital, nicotine, marijuana and benzodiazepines; cluster headache, migraine, pain,
25  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
parkinsonism and tardive dyskinesias, endocrine disorders, hyperprolactinaemia, vasospasm,
vasospasm in the cerebral vasculature, cerebellar ataxia; gastrointestinal tract disorders

30 involving changes in motility and secretion; negative symptoms of schizophrenia, premenstrual
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(3,4-dichlorophenyl)-2-[2-(4- -methylpiperazin-1-yl)-benzylidene]-thiomorpholin-3-one.

25 Figure 2 is the observed powder X-ray diffraction pattern of the citrate salt of 4-(3,4-
dichlorophenyl)-2-[2-(4-methylpiperazin-1-yl)-benzylidene]-thiomorpholin—3-one (y axis is linear
counts per second; X in degrees 2 theta). ‘

Figure 3 is the calculated powder X-ray diffraction pattern of the citrate salt of 4-(3,4-
dichlorophenyl)-2-[2-(4-methylpiperazin-1-yl)-benzylidene]-thiomorpholin-3-one (v 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-methylpiperazin-1-yl)-benzylidene]-thiomorpholin-3-one.
Figure 5 is the ">C NMR spectrum of the citrate salt of 4-(3,4-dichlorophenyl)-2-[2-(4-
methylpiperazin-1-yl)-benzylidene]-thiomorpholin-S-one in the solid phase as measured by
35  cross-polarization magic angle spinning (CPMAS) at 295 K on a Bruker 7mm wide-bore
magic angle spinning (WB MAS) probe positioned in a Bruker Avance DRX 500 MHz NMR

Spectrometer.
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The citrate salt of the invention is characterized in that it generally forms flakes.
Further, the citrate salt is also characterized in that it forms monoclinic crystals belonging to

10  the Pc space group. The citrate salt is further characterized in having an onset of melting
transition/decomposition point at about 198-199 °C as measured by differential scanning
calorimetry (DSC). Further, the citrate salt of the invention is also characterized in having an
aqueous solubility of 1.3 mg/ml and a native pH of 3.37 in aqueous solution. In addition, the
citrate salt has a hygroscopicity of approximately 1.27 % at 90% relative humidity.

15 The citrate salt of the invention is also characterized in that when examined by solid
state *C NMR cross-polarization magic angle spinning techniques it exhibits the following
principal resonance peaks downfield from 100 parts per million (+ 0.1 ppm; relative to an
adamantane standard at 29.5 ppm): & 179.3, 177.0, 171.6, 164.0, 151.0 and 144.1.

Another embodiment of the invention relates to a pharmaceutical composition

20  comprising the citrate salt of 4-(3,4-dichlorophenyl)-2-[2-(4-methylpiperazin-1-yl)-benzylidene]-
thiomorpholin-3-one, and a pharmaceutically acceptable carrier or excipient, particularly, one
for use in the treatment of hypertension, all forms of depression, depression in cancer patients,
depression in Parkinson's patients, postmyocardial infarction depression, subsyndromal
symptomatic depression, depression in infertile women, pediatric depression, major depressive

25  disorder, single episode depression, recurrent depression, child abuse induced depression, post
partum depression, dysthymia; mild, moderate, or severe depressions with or without atypical
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25  postmyocardial infarction depression, subsyndromal symptomatic depression, depression in

infertile women, pediatric depression, major depressive disorder, single episode depression,
recurrent depression, child abuse induced depression, post partum depression, dysthymia;
mild, moderate, or severe depressions with or without atypical features, melancholic features,
psychotic features, catatonic features; seasonal affective disorder, geriatric depression,
30 chronic depression; 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 anxiety disorder, phobias, agoraphobia, social anxiety, social phobia, simple
phobias, separation anxiety disorder, posttraumatic stress syndrome, avoidant personality
35 disorder, premature ejaculation, eating disorders, binge eating disorder, anorexia nervosa,
bulimia nervosa, obesity; chemical dependencies and addictions to alcohol, cocaine, heroin,
phenobarbital, nicotine, marijuana and benzodiazepines; cluster headache, migraine, pain,
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preferably, the suitable solvent is 2- propano?ﬁ Preferably, the process of the invention is

25  wherein the contacting of step (i) is carried out by contacting 4-(3,4-dichlorophenyl)-2-[2-(4-
methylpiperazin-1-yl)-benzylidene]-thiomorpholin-3-one in solution phase with a solution of
citric acid. More preferably, contacting of step (i) is carried out by adding solid citric acid to
the solution of 4-(3,4-dichlorophenyl)-2-[2-(4-methylpiperazin-1-yl)-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
resulting 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 temperature 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 to cool to ambient temperature once the addition of citric acid is complete and

permitted to stir for the remainder of the reaction period.
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-6 The ron a e CI rrc ac
4-(3, 4-dichlor oﬁr@eﬁgﬂ)ly,_tge [cgntactlng step IS carried out over a period of between 1 and 24

(4- et hyl phags, aﬁbﬁa refétablysvach i 1@ear] 24 Rb@eDadhedriplisidg Gking F @faig thd N
accor danceré/glult{mg mlx?ure 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
25  ambient temperature and the refluxing temperature of 2-propanol, i.e., about 80 °C; most
preferably, the process in run between 30 and 60 °C. Preferably, the reaction mixture is
allowed to cool to ambient temperature once the addition of citric acid is complete and
permitted to stir for the remainder of the reaction period.
The citrate salt of 4-(3,4-dichlorophenyl)-2-[2-(4-methylpiperazin-1-yl)-benzylidene]-
30 thiomorpholin-3-one is only slightly hygroscopic and has high aqueous solubility. These
characteristics combined with its relative inertness towards common excipients used in
pharmaceutical formulation make it highly suitable for pharmaceutical formulation use.
Although in general the known acid addition salts of 4-(3,4-dichlorophenyl)-2-[2-(4-
methylpiperazin-1-yl)-benzylidene]-thiomorpholin-3-one are all crystalline, the majority of those
35 salts are so hygroscopic as to render them poor candidates for pharmaceutical formulation
use. The citrate salt of the present invention exhibits a hygroscopicity of approximately 1.27 %
wt/wt on exposure to 90% relative humidity in @ moisture chamber. The aqueous solubility of
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The diffraction peaks at diffraction angles (26) in @ measured powder X-ray diffraction

analysis for the salt are shown in Table I. The relative intensities, however, may change
depending on the crystal size and morphology. The actual measured powder diffractogram is
displayed in Figure 2.



use. The citrate salt of the present invention exhibits a hygroscopicity of
approximately 1.27 % wt/w on exposure to 90%relative humdity in a
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the citrate salt is 1.3 ng/m having a pH of 3.37. Further, the citrate
salt of 4-(3,4-

di chl or ophenyl ) -2-[2-(4- nethylplpera2|n 1- yl) - benzyli dene] - t hi onor phol i n- 3-
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the powder x-ray diffraction pattern representative for the ci rate salt. The numbers as listed
}

5  are computer-generated.
Table Il. Powder X-ray Diffraction Intensities and Peak Locations Representative

of the Citrate Salt.

Angle d-value I

20 (&) (rel.)
13.0 6.8 14.5
174 5.1 100.0
18.0 4.9 40.2
18.9 47 17.3
200 44 71.6
212 42 23.4
222 4.0 20.0
24.0 3.7 33.5
271 3.3 20.4
324 238 18.6




WO 03/ 048141 PCT/1B02/ 04972 -8 Table I. Powder X-ray Diffraction Pattern
for Citrate Salt with Intensities and Peak Locations of Diffraction Lines.
Angl e d- vabuwa/oksiAngl e d-value | Angle d-value | 26 (A (PETIBIZ2QIT2A)
(rel.) 20 (A (rel.) 8.2 10.7 3.7 23.1 3.9 13.6 32.4 2.8 18.6 11.5 7.7
4.9 24.0 3.7 33.532.82.7 7.4 13.0 6.8 14.5 24.7 3.6 5.3 33.6 2.7 3.3
13.7 6.5 5.6 25.1 3.5 9.9 34.5 2.6 6.3 14.9 5.9 9.8 26.2 3.46.9 34.9 2.6
4.7 16.3 5.4 7.0 26.6 3.4 11.2 35.8 2.5 4.1 16.6 5.3 13.1 27.1 3.3 20.4
36.3 2.5 7.5 17.4 5.1 100.0 27.7 3.2 6.2 36.8 2.4 4.3 18.0 4.9 40.2 28.3
32633732%,@e7cws’t§xga¢Ar?a|\;b%3296301073832463 20.0 4.4

71.6 30.4 2.9 8. 2.23..4 20.0
516 28 2 8 Tail wgE el B e At éBe ingendig ‘é"?‘sn‘%éa"ée% fEfnged o)
i nt ensi ti esaydifttagtioak A repostntative chystal wamr\medjard a<1A< data détf( mﬁamunncsm @At ern

represent ajig ZI@S; gcgleét%k?%qcé &i Eﬁ%r&ﬁﬂi&/ g(i-‘ﬁjagtoﬂla‘@p Q‘(t&m@%cétt'eﬁﬁflgctoé wretaken

conput er - gen ray fraction nsities and Peak
Locat i ohs [eprissBiems : 2y erysfalloaragny, VolalYgPR 5§. Sl tRa(BYmingaar:a)
(rel.) 13 Kgndeh&rdsd, @74)1§'roﬁa tBe daté@élhé}ed &Bth@ sﬁgl@ cABtaR a pdBd& Xray diffacon 20. 0

4.4 71.6 %z]a‘ﬁezm \lllvas ca%c%lated t02 gﬁer compan%(?n é)galnst the actual measured diffraction pattern.

Structures were solved using direct methods. The SHELXTL™ computer library
provided by Bruker AXS, Inc facilitated all necessary crystallographic computations and
10  molecular displays (SHELXTL™ Reference Manual, Version 5.1, Bruker AXS, Madison, WI
1997). Pertinent crystal, data collection, and refinement are summarized in Table Ill.
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 nitrogen and oxygen were located by difference Foﬁrier techniques. The
15 hydrogen parameters were added to the structure factor calculations but were not refined.
The shifts calculated in the final cycles 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 structure was plotted
using the SHELXTL plotting package and is shown in Figure 4.

20 Table IV sets forth the atomic coordinates (x1 04) and equivalent isotropic
displacement parameters (A2x 103) for the salt. Table V lists the observed bond lengths [A)]
and angles [°] for the citrate salt. In Table VI, the anisotropic displacement parameters (A2x
103) for the citrate salt are set forth to allow calculation of the anisotropic displacement factor

exponent which has the form: -2m2[ h2 a*2U;; + ... +2h k a* b* Uz 1. Finally, in Table VII,
25 below, hydrogen coordinates (x 10* and isotropic displacement parameters (A%10°) for the

salt are listed.



24.0 3.7 33.5 27.1 3.3 20.4 32.4 2.8 18.6 WD 03/048141 PCT/1B02/ 04972
-9- Single Crystal X-ray Analysis A single crystal for the citrate salt of
t he i nverwDoR/0¥&g1 obt ai ned and i nvestigated by x- ray difPCcaaBiam9er?A
representative crystal was surveyed and a 1A data set (maximumsin K =
0.5) was collected on a Siemens RARA/v giffractonmeter. Atonmic scattering
factors were taken 5 fromthe International Tables for X-Ray
Crystal | ography, Vol. 1V, pp. 55, 99, 149 (Birm ngham Kynoch Press, 1974)
Fromthe data gathered on the single crystal, a powder X-ray diffraction
pattern was calc } i I d

i 1 acti on pat t oo 1 Gs@l SEIc GG TRU ARS BoleBbEh pdbimiEle il 1HECSHE
SHELXTLTM c®®™puter library provided by Bruker AXS, Inc facilitated all

necessary cryst@hh@eeApni C CONPUT at | OF ORFde SHD NI ecul ar_di spl ays

(SHELXTLTM Ref ?GWMWW—W 1997) .
Pertinent crystaPPrePID) | ection, ard S are summuarized in Table

[11. Atrial stFaoulameighas obt ai ned b§4odizr ect net hods and was then refined
routinely. Hydrogenpasitions were cajsgykat ed wherever possible. The

met hyl hydrogens and the hydrogens on_nitrogen and oxygen were | ocated by
di fference FourVare®bhni ques. The 15'#4/dfdgen parameters were added to the
structure fact oCrystallsgstrat i ons but wermoreelinid ef i ned. The shifts cal cul at ed
in the final cygles ,Q)[]pl east squares gefinement were all less than 0.1 of

t he correspondi rg stqa_ndar.d deviations. The final R-index was 4.72% A final
di fference Foufnitgel digpaginsd no mi ssisdgb-EP4AIBAN aced 3289ron density. The
refined structure was plotted using ghes S ATL pl ot tg Hgopaokage and is
shown in Figure 4. 20 Table IV sets fo_rig 59% atom ¢ copéocji nates (x104) and
equi val ent isotropic displacenent pacr_a Pl A(AZX 1036' or the salt. Table
V lists the obs@iwesi bond | engths [ A]148&8@) &hgl es [0] for the citrate salt.
In Table VI, the anisotropic displacerent paraneters (A2x 103) for the
citrate salt are set forth to allow calculgtion of the anisotropic

di spl acenent fatget”(?fy(cﬂ%ﬂ)%?f’ént whi ch hh‘?émmf orm -2rr2[ h2 a*2Ull + ... +
2 h k a* b* Ul2Absorpfom@kfigienti n Tabl e 3081,m@% bel ow, hydrogen coordi nates (x
104) and isotr @)d‘o)displ acement pararggers (A2x103) for the salt are

i sted. WO 03/048141 PCT/|B02/04972 -10

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 /07 391
Goodness-of-fit on F2 1.065
Final R indices [I>2sigma(l)] R1=10.0472,
wR2 = 0.1028
Absolute structure parameter -0.01(3)
Extinction coefficient 0.0038(6)

Largest diff. peak and hole 0.223 and -0.268 e.A™




Table I'll. Crystal Structure Data And Measurenent Paraneters For The
Citrate Salt Paranmeter For Citrate Salt Enpirical fornula
C22H24N3(0®B0I034GakrO7 Fornmul a wei ght 640. 52 Tenper at ure 2®8[AB02A04972

Wavel ength 1.54178 A Crystal system Monoclinic Space group Pc Unit cel

di nrensions a = 6.5940(10) A a = 900. b 15.257(2) A R = 101.440(10). c¢ =
15.099(2) Ay = 900. Vol une 1488.9(4) Ag Z 2 Density (calculated) 1.429
My/ m8 Absorption coefficient 3.081 m' F(000) 668 Crystal size 0.24 x
0.04 x 0. 04 B3 F@flectlons coll ected 1707 I ndependent reflections 1707
[R(int) = 0. 000%] npleteness to thetg = 49.98 100.0 % Absorption
correction None 189 Wenﬁ??f“'?ré??(éﬂ’aﬁil(?‘wrrhlAl"F'xEq”é"é‘éﬁt"tslfBHPB'é’ Digpplagement 5

restraints g %t@@?«ef $03}Fg|7 Tl4e @tljate?s%ﬂt (L@@qgaéﬁl&fasfdnte tAid 5P thb-tiGe ofi Nal R
i ndi ces [I>2si Absol ute structure
paranmeter -%e0 b‘?ﬂma Lhé?'?st?ﬁ)coefflm ent 0.0038(6) Largest diff. peak and

hol e 0.223 and -0. 268 g. A-3 WD 037048141 PCT/ 1802/ 04972 u@&d)

S(1X) 1600 3502(2) 8401 53(1)
Cl(1X) 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)
C(@7) 4480(17) 4015(6)  6160(8) 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(3)
c(11) 2141(19) 4849(7)  6862(7) 47(3)
C(12) 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(8) 32(3)
C(15) 5686(18) 3625(7)  9400(7) 41(3)
N(16) 5221(14) 3032(5)  10007(5) 38(2)
c(17) 3520(20) 2409(8)  9721(10) 77(4)
C(18) 1591(19) 2834(8)  9378(8) 58(3)
c(19) 6643(17) 2004(7)  10837(6) 33(3)
C(20) 8123(17) 2257(7)  10928(7) 40(3)
c(21) 9521(19) 2151(7)  11710(7) 51(3)
C(22) 9542(18) 2713(7)  12428(7) 45(3)
C(23) 8029(19) 3353(7)  12367(6) 43(3)
C(24) 6611(19) 3453(7)  11563(7) 45(3)
0(25) 7262(14) 4069(6)  9602(5) 70(3)
C(26) 10622(18) 1388(7)  6296(8) 57(3)
C(1X) 10057(19) -243(7) 3822(8) 53(3)
0(2X) 11060(17) -820(6) 3541(6) 100(4)
0(3X) 10378(16) -38(6) 4658(6) 84(3)

C(4X) 8610(18) 320(6) 3209(6) 40(3)




Table I'V. Atom c coordinates (x104) And Equi val ent |sotropic D splacenent
Paranmeters (A2x 103) For The Citrate Salt. (U(eq) is defined as one third
of the trwoa3misi4t he ort hogonalized U;j tensor.) x y x U eqgIB& @2 1600
3502(2) 8401 53(1) CI(1X) 7950(8) 4063(2) 13244(3) 83(1) d(2X) 11404(8)
2613(2) 13403(3) 73(1) N(1) 8720(15) 1@36(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) C(7) 4480(17) 4015(6) 6160(6) 34(3) C(8) 3464(19)

4335(7) 5318&?)—45&39——669)—1—789(%99—48&4&8&—5%6&6)%145( 19)
5140(7) 6041(9) 55(3) ¥ C(11) 2141(19) Y4849(7) 6862(7) 47(3§Y C(12) 3874(17)

4282(6) 6954(6)C(B6(3) O 163586020( 16) 2486 (6) 3B8BEA[6) 35(383) C(14) 4255(15)
3731(6) 8528(6)@a(3) 0(159 @ §86(18) _ (7) H496(7) 41(B)) N(16) 5221(14)
3032(5) 10007(5) 38(2) C(17 20(20) 9(8) 927)%(10) 77 4) C( 18)

1591( 19) 2834(52)(”@378(8) 58(03§16) c( 19) 486@8( 17)42548h(7) 108%7(6) 33(3)
C(20) 8123(17) RDF7(7) 1092&1@5)40(3) 95@)21) 952&((519) 2155(3]) 11710(7)

51(3)  C(22) 9%42(18) 2713(y 091115428(7)12%% 8029 3353(7)
12367(6) 43(3) 24) 6611&@ 453(7) 63(7 % 7262( 14)
4069(6) 9602(5§(198) 3) 9718522 ( 18)794@B8( 7) 669@6(8) 5

C(11X) 4463(19) 533(6) 1651(6) 32 2)

0O(12X) 2826(13) 708(5) 1170(5)

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




C(1X) 10057(19) -243(7) 3822(8) 53(3) 0(2X) 11060(17) -820(6) 3541(6)
100(4) 0(3X) 10378(16) -38(6) 4658(6) 84(3) C(4X) 8610(18) 320(6) 3209(6)
40(3) WD WB/0BME&I4l PCT/ | B02/ 04972 -12 x y x U(eq) C(5X) PE3ABEARYT214( 6)
3317(7) 35(3) O(6X) 5754(14) -675(5) 3152(5) 52(2) C(7X) 6105(16) 491(8)
4257(6) 39(3) O(8X) 5421(15) -95(6) 4709(5) 75(3) Q(9X) 6600(14) 1254(5)
4507(5) 55(2) C(1 0X) 4897(18) 794(7) 2640(6) 46(3) C(1 1X) 4463(19)
533(6) 1651(6) 32(2) O(12X) 2826(13) 708(5) 1170(5) 50(2) O(13X) 5938(13)
140(6) 1372(5) 64(3) WD 03/ 048141 PCT/1B02/ 04972 -13 Table V. Observed

Bond Lengths [A AI For. Cit 1.758( 10
o 25) ﬁ?%a)sl[sl@{”% Bfﬁe’%‘léﬁ’f@;e"%‘?&i 1'1‘193}{“%5?%)%3%15%‘2(12) (19)
Cl(1X)-C(23) _1.719(10) N(16)-C(17) 1.470(13) Cl(2X)-C(22) 1.727(10)
L0 LB SfpBedyy N1 bl ﬁ(i‘?“c?g }“1é)9£3?§§?) 1335‘“1‘2’)1)  3hecis)
c(2) - O 3) 1%@%&% $) cr21) - 211 380( 1Y ?;'% N( 4) 1%%‘?%( C( 22) - O( 23)
1.386(14) NO@PO-O(Z) 1. 435(1LBY(10)23) - C(RAP)-C(13B6( 14) NAAYOERS) 1.478(12)

1 X 2X 3 C( 5. 1.483 X 3X 8 13
5%, Sty | S, I io %, 090 e

3430 -5 NS 15). 97

N(1)-C(2) 1.500(12) C(19)-C(24) 1.385(14)
N(1)-C(26) 1.493(13) C(20)-C(21) 1.356(14)
C(2)-C(3) 1.495(16) C(21)-C(22) 1.380(14)
C(3)-N(4) 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) 1.478(12) C(1X)-0(2X) 1.227(13)
C(5)-C(6) 1.483(14) C(1X)-0(3X) 1.278(13)
C(7)-C(8) 1.402(13) C(1X)-C(4X) 1.468(14)
C(7)-C(12) 1.398(13) C(4X)-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)-C(7X) 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(7X)-0(9X) 1.247(12)
C(12)-C(13) 1.458(13) C(7X)-0(8X) 1.261(12)
C(13)-C(14) 1.317(12) C(10X)-C(11X) 1.517(13)
C(14)-C(15) 1.470(14) C(11X)-0(12X) 1.205(11)
C(15)-0(25) 1.227(12) C(11X)-0(13X) 1.283(11)
C(14)-S(1X)-C(18) 100.9(5) C(18)-C(17)-N(16) 112.7(10)
C(6)-N(1)-C(2) 110.3(8) C(17)-C(18)-S(1X) 114.1(9)
C(6)-N(1)-C(26) 111.3(8) C(20)-C(19)-C(24) 118.5(9)
C(2)-N(1)-C(26) 112.9(9) C(20)-C(19)-N(16) 121.2(9)
N(1)-C(2)-C(3) 110.8(9) C(24)-C(19)-N(16) 120.3(9)
N(4)-C(3)-C(2) 110.2(8) C(21)-C(20)-C(19) 121.3(10)
C(7)-N(4)-C(3) 116.6(8) C(20)-C(21)-C(22) 120.6(10)
C(7)-N(4)-C(5) 112.8(8) C(21)-C(22)-C(23) 119.4(10)
C(3)-N(4)-C(5) 109.3(8) C(21)-C(22)-Cl(2X) 120.6(9)
N(4)-C(5)-C(6) 110.4(9) C(23)-C(22)-Cl(2X) 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)-CI(1X) 119.1(9)




O(8)-C(9) 1.384(16) C(5X)-O(6X) 1.423(11) C(9)-C(10) 1.369(15) C(5X)- C(7X)
1.522(14) C(10)-C(11) 1.357(14) C(5X)-C(1 0X) 1.537(14) C(11)-C(12)

1. 418( 15)WO03Ms1Q( 9X) 1.247(12) C(12)-C(13) 1.458(13) C( PEYAB{BMY72
1.261(12) C(13)-C(14) 1.317(12) C(10X)-C(1IX) 1.517(13) C(14)-C(15)
1.470(14) C(1 1X)-Q(12X) 1.205(11) C(15)-Q(25) 1.227(12) C(1lX)-Q(13X)
1.283(11) C(14)-S(I1X)-C(18) 100.9(5) C(18)-C(17)-N(16) 112.7(10)
O(6)-N(1)-C(2) 110.3(8) C(17)-C(18)-S(I1X) 114.1(9) C(6)-N(1)- C(26)
111.3(8) C(20)-C(19)-C(24) 118.5(9) C(2)- N( 1) C(26) 112.9(9)

20) - 19) - 2(9) 2 2 9)-N(16
ook 6 o\ FeRaey o no%géfqé) aé%% %14*21%8“ (16)
C(7)-N(4) - 1211‘6 b C(20)7&&21) - ¢( 285 @? C(5)
112.8(8) C(2 9@(8)20(7¢( 23) 1(h9.641610) cmxmwxm@z) 109123(581)1

557, Sl Al 9, bl S e o o

c(8)-C(7)- 0(132)1)132@)1‘((%)0) C(12a)3(1¢1 23) - CQ@RCANECELD) WI163('0r8141
PCT/ | BO2/ 0492% @g C(Ap1B(14) 121. HYB)-CHURDERA 23) - Gblio) 121. 6(8)
o

A< e © BRI, A, o0

119. 6(10) O
0(2X)(C()1X)(C(74>9(121)2213)(11) 1226@0) - C( 10)XHE)HN(GA2B4B] 11) BOIR) - C( 1X) - C(4X)
116 1(10) %ﬂ cﬁz%% 12)4 2&239 6(11) J/>?§)C(5§( b 5X)11i1)b 2(9)

C(12) - c% ) 0(6X) 5X) >§% 119, 2 9%( 7{% 12) - C( 13)
122 6( 10) o( EXEBXF@ ax) 1#690°)( 8) >)C@61% 13)19846) 2( 9)

- C( 5X) - C(18XL( 11410(@)8) 1€(.46@) - C( 13) -OTAZY5X)ZN1A()9) 01(06X0890(5X) C(10X)
108-4( 8) Gl La Edsr15) 124.6¢74(9) CLEREUBIcHHON 49G(s9(8)

C(15)-C(14)-S(1X) 121.6(8) O(9X)-C(7X)-O(8X) 126.8(9)
0(25)-C(15)-N(16) 119.5(9) O(9X)-C(7X)-C(5X) 118.0(10)
0(25)-C(15)-C(14) 121.5(10) O(8X)-C(7X)-C(5X) 115.2(10)
N(16)-C(15)-C(14) 119.0(10) C(11X)-C(10X)-C(5X)  118.4(8)
C(15)-N(16)-C(19) 119.1(9) O(12X)-C(11X)-0(13X)  123.6(9)
C(15)-N(16)-C(17) 119.5(9) O(12X)-C(11X)-C(10X)  120.4(9)

C(19)-N(16)-C(17) 120.1(9) O(13X)-C(11X)-C(10X)  116.0(9)




C(13)-C(14)-S(1X) 120.9(7) C(4X)-C(5X)-C(10X) 111.1(8) C(15)-C(14)-S(1X)
121.6(8) Q(9X)-C(7X)-Q(8X) 126.8(9) Q25)-C(15)-N(16) 119.5(9)

0(9X) - C( ™P-030¥1 118. 0(10) Q(25)-C(15)-C(14) 121.5(10) @CIABo@ATN) - C(5X)
115.2(10) N(16)-C(15)-C(14) 119.0(10) C(11X)-C(10X)-C(5X) 118. 4(8)
C(15)-N(16)-C(19) 119.1(9) Q(12X)-C 11)? Q(13X) 123.6(9) C(15)-N(16)-C(17)
119.5(9) Q(12X)-C(1I X)-C(10X) 120.4(9) C( 19)-N(16)-C(17) 120.1(9)
0(13X)-C(11X)-C(10X) 116.0(9) WO 03/048141 PCT/1B02/ 04972 -15 Table A

Ani sotropi c displacement paranmeters (A2x 103) for Ctrate Salt. The

ani sotropi ¢ di spl acenent factor exponent takes the,fors *2U11 +
YR K e isbleiy 4‘"' i°&&§'58§%empﬂf§‘e§?f§h(§’i%mﬁé{ )&?%?'g)T D(2)
6(2) 2(1) -admidoppic@igplaembABiagior 6 chpntAake®)the fofm2)- 211 2) +QHBRX) 81(2)
82(2) 47(2) *3_(%12 -13(2) 13(2) N(1) 53(6) 44(6) 30(5) -11(4) 10(5) -16(5)
C(2) 53(8) % ( 46(7\ -9(6) 28(6) -22(7) C(3) 56(8) 56(7) 35(6) 1(5)
16(6) -14(5) N(4) (6) 45('62)2 23(5) U331(4) 15{231) -2(55J13 C(5) @12(8) 39(6)
36(6) 15(5)sP&}6) - 4b Mbﬁei)d(fﬂ) éé(fz)ﬁ) 22() 2(5) 4(1[(6) -2¢6)2) C(7)
43(7) 37(6) )6) 3 4(5) 9 (6) ?97 51(8%%% (7) ?@%7) 6(?){% (6) -15(7)
C(9) 64(10) 7) 4 )322(6‘3 =15(7) (8) 0) 49 43(7 (9) 11(7)
-5(7) -1(6) C(B)11) B5(28) 46(82)36(7)4UBYX5) - I(B) 4(6)-13@) 12) 43@r) 27(6)
508 S R B L) 1308 SOl 5, S0 55O
N(16) 53(6) CE(5) 3%@? 6(4)g7-@L(5) é?@) 0 5@ 440

c(3) 56(8) 56(7) 35(6) 1(5) 16(6) -14(6)
N(4) 45(6) 45(6) 23(5) -1(4) 12(4) -2(5)
C(5) 61(8) 39(6) 36(6) 15(5) 24(6) -7(6)
C(6) 63(8) 41(6) 22(6) 2(5) 17(6) -2(6)
c(7) 43(7) 37(6) 21(6) 3(5) 4(5) -23(6)
c(8) 51(8) 49(7) 33(7) 6(5) 6(6) -15(7)
C(9) 64(10) 52(7) 45(8) 22(6) -15(7) -17(8)
C(10) 49(9) 43(7) 66(9) 11(7) -5(7) -1(8)
c(11) 55(8) 46(7) 36(7) 10(5) -1(6) 4(6)
C(12) 47(7) 27(6) 33(7) 6(5) - 5(5) -9(6)
C(13) 38(7) 43(6) 24(6) 0(5) 6(5) -4(5)
C(14) 35(6) 39(6) 19(5) -6(5) 2(5) -12(5)
C(15) 35(7) 51(7) 38(7) -5(6) 5(6) -8(6)
N(16) 53(6) 28(5) 30(5) 6(4) -1(5) -8(5)
c(17) 77(10) 58(8) 78(9) 22(7) -26(8) -39(8)
C(18) 46(8) 56(8) 71(8) 18(7) 7(7) -22(7)
C(19) 39(7) 35(6) 22(6) 5(5) -2(5) -1(6)
C(20) 51(8) 41(7) 29(6) -1(5) 9(6) 7(6)
c(21) 61(8) 50(7) 45(7) 10(6) 22(7) 19(6)
C(22) 49(8) 45(7) 39(7) 18(6) 3(6) 19(6)
C(23) 70(8) 47(7) 14(6) -2(5) 12(6) 1(7)
C(24) 60(9) 35(7) 41(7) -2(6) 13(7) 1(6)
0(25) 60(6) 104(7) 39(4) 29(4) -6(4) -35(6)
c@e)  57(9) 55(7) 60(8) -12(6) 14(7) 2(7)
c(1X) 54(8) 41(7) 61(9) -9(6) 2(7) 4(7)
0(2X) 106(9) 93(7) 87(7) -21(6) -13(6) 43(7)
0(3X) 99(8) 107(7) 33(5) -7(5) -21(5) 52(6)

C(4X) 53(8) 30(6) 34(6) -1(5) 4(6) 14(6)




C(17) 77(10) 58(8) 78(9) 22(7) -26(8) -39(8) C(18) 46(8) 56(8) 71(8) 18(7)
7(7) -22(7)° C©(19) 39(7) 35(6) 22(6) 5(5) -2(5) -1(6) C(20) 51(8) 41(7)
29(6) - 1(8P 030&147(6) C(21) 61(8) 50(7) 45(7) 10(6) 22( 7PCIABE)0491( 22)
49(8) 45(7) 39(7) 18(6) 3(6) 19(6) C(23) 70(8) 47(7) 14(6) -2(5) 12(6)
1(7) C(24) 60(9) 35(7) 41(7) -2(6) 131§ 1(6) 0(25) 60(6) 104(7) 39(4)
29(4) -6(4) -35(6) C(26) 57(9) 55(7) 6 % -12(6) 14(7) 2(7) C(1X) 54(8)
41(7) 61(9) -9(6) 2(7) 4(7) 0(2X) 106(9) 93(7) 87(7) -21(6) -13(6) 43(7)
0(3X) 99(8) 107(7)' 33(5) -7(5) -21(5) 52(6) C(4X) 53(8) 30(6) 34(6) -1(5)
4(6) 14(6) 5X)
49(8) 31(6) 24(5) 1?@3 7(5)l§66) a BX) 71(6§LM3(5) J%es) -4(§V 8(4) -5(4)
20(5) 516y 1 0X) T516) S 2&2%49“5’)1&%8@4)10%? oL o sh(a)
60(7) 23(6)6«?32) 9§£ $18(6%& 1 1x§°50(7) ég %) 27 10(5)Q%@(6) 6(6)
Q(12X) 43( 585 (5) 1280 - 7(4)5@5(4) -EPL3X) aﬁ%%) 10489 19(4) 9(4)
5(4) 44(5) 9EH3/ 048&@{&) PCT/10B@2/ 049784) - 17 Tab) e VI 129(%lydr ogexi(ayoor di nat es

Salt. andzb%%é;? " ﬁr‘é@x)s p;ggﬁﬁgg) P"i‘iyﬁ(@e 70y s¥H(a0) 0@%) i ztA?&B&Zr 3789

5202 80 = C(10X) -4(5)
C(11X) 40( ) 33(6) 27(6) 10(5) 13(6) 6(6)
0(12X) 43(5) 75(5) 28(4) -12(4) 7(4) 15(4)
0(13X) 68(6) 104(7) 19(4) 9(4) 5(4) 44(5)




H(2B) 10118 3134 6199 80 H(3A) 7538 3942 5290 80 H(3B) 6298 3082 4971 80
H(5A) 4753 2246 6011 80, H(5B) 4944 2564 7013 80 H(6A) 7199 1410 6952 80
H(6B) 84480235%17810 80 H(8) 3923 4179 4796 80 H(9) 106BCIOB@/WILL 80
H(10) 23 5518 6002 80 H(11) 1675 5026 7377 80 H(13) 6447 4120 7953 80
H(17A) 3859 2028 9257 80 H(17B) 3373 §945 10232 80 H(18A) 1235 3198 9851
80 H(18B) 524 2391 9226 80 H(20) 8167 1886 10444 80 H(21) 10473 1695
11764 80 H(24) 5623 3895 11512 80 H(26A) 11422 1595 6859 80 H(26B) 11432
1429 5835 80 H(26C) 10234 789 6361 80 H(3XX) 11700(300) -220(100)

5600 200) ?4880355%5@ pR g ordffeti e agils BitelacShipPiimeln 0 1 5)
2683 80 Hﬁi MSD%@B@ 93 70) 610(80) 80 WD 03/ 048141 PCT/ | B0O2/ 04972
-18 The powder x—ray dleTractl on patg,ern Was cal gul at ed Tromm(@q single

crystal data—gathered fo 3 , he 6 : G5 and
XPOW conput e}

H(2A) 9814 2789 5202 80
H(2B) 10118 3134 6199 80
H(3A) 7538 3942 5290 80
H(3B) 6298 3082 4971 80
H(5A) 4753 2246 6011 80,
H(5B) 4944 2564 7013 80
H(6A) 7199 1410 6952 80
H(6B) 8445 2258 7310 80
H(8) 3923 4179 4796 80
H(9) 1065 5080 4711 80
H(10) 23 5518 6002 80
H(11) 1675 5026 7377 80
H(13) 6447 4120 7953 80
H(17A) 3859 2028 9257 80
H(17B) 3373 2045 10232 80
H(18A) 1235 3198 9851 80
H(18B) 524 2391 9226 80
H(20) 8167 1886 10444 80
H(21) 10473 1695 11764 80
H(24) 5623 3895 11512 80
H(26A) 11422 1595 6859 80
H(26B) 11432 1429 5835 80
H(26C) 10234 789 6361 80
H(3XX) 11700(300) -220(100) 5150(100) 140(60)
H(4XA) 8699 184 2591 80
H(4XB) 9020 927 3321 80
H(BXX) 6600(200) -1000(80) 3490(80) 80
H(10A) 3582 822 2834 80
H(10B) 5465 1382 2683 80

H(13X) 5480(180) 190(70) 610(80) 80




as part of the SHELXTL(err) conputer library. The cal cul ated powder pattern
is showmn in Figure 3. 5 Solid State NVR The citrate salt was characterized
by sol i d wpase4dWR t echni ques. Approxi mately 300 ng of aPS€aMPOIRVINES
tightly packed into 7mm Zr O spi nner. The 13C NWR spectra were collected
using cross-polarization magi c angle spjgnning (CPMAS) at 295 K on Bruker
7mm VB MAS probe positioned into a wi de-bore Bruker Avance DRX 500 MHz NWR
10 spectroneter. The sanple was spun at 15.0 kHz. The cross-pol arization
contact time was set to 1 ns. The total of 512 scans were acquired for

nost of the sa S t LN N, X| ! AcqulLSLt A
times. The spegﬁrhg %@%&‘é%?‘?ﬁ@é’ﬁ%ﬁﬁ W%%%@%Mnﬁggf@@nﬁé%}gw@% g@ﬂnéna?epane (6
29.5 ppn) wetherediier thererate pl g the pee ¢ jhe XiQfhand XReWicemputesprpgsams piquided
resul ting b3 fartNYRhECRMABXSITE Ghinpited IBFary.Nerne i dalcalbd Spdhwider SatteiMomshbwn i gur e
5. 15 The_@@# es of the citrate salt behaved reasonably well fromthe

[ of"

poi nt of v solid state spectra quality. The resol ution was good and
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The major resonance peaks for the solid state carbon spectrum of the citrate salt of 4-
(3,4-dichlorophenyl)-2-[2-(4-methylpiperazin-1-yl)-benzylidene]-thiomorpholin-3-one  downfield
from 100 ppm are listed in Table VIIL.
20 Table VIII. The Major Solid State BC-NMR Resonance Peaks
For Citrate Salt (adamantane standard 29.5 ppm).
"C (ppm)
179.3
177.0
171.6
164.0
151.0
144.1

The citrate salt of the invention (hereafter "the active salt") can be administered via either

the oral, transdermal (e.q., through the use of a patch), intranasal, sublingual, rectal, parenteral
or topical routes. Transdermal and oral administration are preferred. The actlive salt is, most
25  desirably, administered 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 subject being treated and
the particular route of administration 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 most desirably employed.
30 Variations may nevertheless occur depending upon the weight and condition of the persons



about 0.001 ng to about 10 ng per kg of body wei ght per day is nost
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connection also include lactose or milk sugar, as well as high molecular weight polyethylene
25 glycols. When aqueous suspensions and/or elixirs are desired for oral administration the active
ingredient may be combined with various sweetening or flavoring 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.
For parenteral administration, a solution of an active salt in either sesame or peanut oil
30 or in aqueous propyiene glycol can be employed. The aqueous solutions should be suitably
buffered (preferably pH greater than 8), if necessary, and the liquid diluent first rendered isotonic.
These aqueous solutions are suitable for intravenous injection purposes. The oily solutions are
suitable for intraarticular, intramuscular and subcutaneous injection purposes. The preparation of
all these solutions under sterile conditions is readily accomplished by standard pharmaceutical

35 techniques well known to those skilled in the art.



30 or in aqueous propylene glycol can be enpl oyed. The aqueous sol utions
shoul d be suitably buffered (preferably pH greater than 8), if necessary,
and the Iwouwsd4sditl uent first rendered isotonic. These aqREFUBIZ@PIE i Ons
are suitable for intravenous injection purposes. The oily solutions are
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HB (NN d d NO~~N\ SJ 5 3. A conpound according to claim1 having
an x-ray diffraction pattern characterized substantially by an x-ray

di ffractiwoopasgiern peak as nmeasured with copper radiati @eTaB2042® of
about 17.4. 4. A conpound according to claiml having an x-ray diffraction
pattern 10 characterized substantially,foy an x-ray diffraction pattern
peak as neasured with copper radiation of a 26 of about 20.0. 5. A
conmpound according to claim1 having an x-ray diffraction pattern
characterized substantially by x-ray diffraction pattern peaks as neasured
wi th copper radiation of a 26 of abogfshg 4 and 20.0. 15 6. A conpound
according to claiml having an x-ra tion pattern characterized

Ffirac
substantial 'y byt he T8l | Hathg Spit i SEi fapALichigrpprranytt-Hedmesihypirerazinn -eak s
explressed( Heﬁz;;iwnspthilahoraﬁoli&a%nd:spaci ngs as neasured with copper radiation:
Angl e 26 0.2 -va . 17.4 5.1 18.0 4.9 18.9 4.7
20.0 4.4 21.2 z??z 2@5?“@‘9&%"‘g’f%i’”?@”"oﬁ%r’%“'@:3 32.4 2.8 7. A conpound

according to claim1 charactefHzed by an onset of nelting/deconposition
transition at 198-199 C. WD 03/ 048141 PCT/ |1 B02/ 04972
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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 20 of about 17.4.

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

10  characterized substantially by an x-ray diffraction patiern peak as measured with copper
radiation of a 26 of about 20.0.

5. A compound according to claim 1 having an x-ray diffraction pattern
characterized substantially by x-ray diffraction pattern peaks as measured with copper
radiation of a 20 of about 17.4 and 20.0.

15 6. A compound according to claim 1 having an x-ray diffraction patiern
characterized substantially by the following principal x-ray diffraction pattern peaks expressed

in terms of 26 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 4.9
18.9 4.7
20.0 4.4
21.2 4.2
22.2 4.0
24.0 3.7
27.1 3.3
324 2.8
7. A compound according to claim 1 characterized by an onset of

melting/decomposition transition at 198-199 °C.



-22 8. A conpound according to claim| characterized in that when exam ned
by solid state 13C NMR cross-pol arization nagi ¢ angl e spi nning techni ques
it exhi biwe oBles14f ol | owi ng principal resonance peak: b 17®C3IB@/04%2conpound
according to claiml characterized in that when examned by 5 solid state
13C NWR cross-pol arization magi c angl e %?jnning techniques it exhibits the
followi ng principal resonance peak: 5 177.0. 10. A conpound according to
claiml characterized in that when exam ned by solid state 13C NWR
cross-pol ari zation magi ¢ angle spinning techniques it exhibits the
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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

25  anxiety disorder, phobias, agoraphobia, social anxiety, social phobia, simple phobias,
separation anxiety disorder, posttraumatic stress syndrome, avoidant personality disorder,
premature ejaculation, eating disorders, binge eating disorder, anorexia nervosa, bulimia
nervosa, obesity; chemical dependencies and addictions to alcohol, cocaine, heroin,
phenobarbital, nicotine, marijuana and benzodiazepines; cluster headache, migraine, pain,

30  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
parkinsonism and tardive dyskinesias, endocrine disorders, hyperprolactinaemia, vasospasm,
vasospasm in the cerebral vasculature, cerebellar ataxia; gastrointestinal tract disorders

35 involving changes in motility and secretion; negative symptoms of schizophrenia, premenstrual
syndrome, fibromyalgia syndrome, stress incontinence, Tourette's syndrome, trichotillomania,

kieptomania, male impotence, cancer, small cell lung carcinoma, chronic paroxysmal



par ki nsoni sm and tardi ve dyski nesias, endocrine disorders,

hyper prol acti naem a, vasospasm vasospasmin the cerebral vascul ature,
cerebel | awoaBmxd1ar gastroi ntestinal tract disorders 35 i neamaBog4etranges in
notility and secretion; negative synptons of schizophrenia, prenenstrual
syndrone, fibronyal gia syndrome, stresszd-nconti nence, Tourette's syndrone,
trichotillomania, kleptomania, nale inpotence, cancer, small cell |ung
carcinoma, chronic paroxysmal WO 03/048141 PCT/1B02/ 04972 -23 hem crani a,
headache associ ated with vascul ar disorders, autism pervasive
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need of treatment a therapeutically effective amount of a compound according to claim 1.



