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CITRIC ACID SALT OF A THERAPEUTIC COMPOUND AND PHARMACEUTICAL
COMPOSITIONS THEREOF
The present invention is directed to a polymorph of the citric acid salt of 4-(3,4-
 dichlorophenyl)-2-[2-(4-methylpiperazin-1-yi)}-benzylidene]-thiomorpholin-3-one:
CH,

No DY

and pharmaceutical compositions thereof, )

The compound, 4-(3,4-dichlorophenyl)-2-f2-(4-methylpiperazin-1-yl)-benzylidene}-
thiomorpholin-3-one, Is an antagonist of the serotonin-1D (5-HTp) receptor and is useful in the
tfeaiment of a number of disorders, diseases and conditions of the central nefvous system. - This

10  compound is particularly useful 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, m'ajor depressive disorder, éingle episode depfession, recurrent dépression, child
abuse induced depression, post partum depression, dysthymia; mild, moderate, or severe

15 depressions with or without atypical features, melancholic features, psychotic features,
catatonib 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 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-compulsive disorder, panic disorder, panic disorder with
agoraphdbia, rﬁemory 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, .
vasospasm in the cerebral vasculature, cerebellar ataxia; gastrointestinal tract disorders b
30 involving changes in motility and sebre_tion; negative symptoms of schiquhrenia, premenstrual '



The present invention Is directed to a polynorph of the citric acid salt of
4- (3, 4- dichlorophenyl)-2-[2-(4-methyl pi perazin-1-yi)-benzyl Jgwen2]06t hi om
or phol i Godmeiigsy CH3 N A 4 and pharmaceutical conpositions thereof.
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BRIEF DESCRIPTION OF THE DRAWINGS
_Figure 1 is the differential scanning calorimetric (DSC) trace of the citrate salt of 4-
. (3,4-dichlorophenyl)-_2-[2-(4~methy!piperazin-1~yl)—benzy!idene]—tl1iomorpholin-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
_,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 -
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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. '




magi ¢ angl e spinning (WB MAS) probe positioned in a Bruker Avarice DRX 500
MHz NMR Spectronmeter. 7 June 2006 WO 03/048141 PCT/ | B02/ 0499 2HOSUMVARY
OF THE I NVENTION A first aspect of ths present invention provides the
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-yl)-benzylidenel -thiomorphol in-3-one. The citrate salt of one enbodi nent
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A second aspect of the present invention provides a pharnaceuti cal

conposi tion conprising a conpound according to the first aspene 260 a
pharnaceutlcally acceptable carrier. 7 June 2006 -3a An enbodi nent can
provi d&VQ ' ¥8Miaceut i cal conposition conprising the giimbiensalt  of

4- (3, 4-di chl orophenyl ) -2-[ 2- (4- net hyl pi perazi n-1-yl ) -benzyl i denej -t hi onor ph
olin-3-one, and a pharnaceuticallygacceptable carrier or excipient,
particularly, one for use in the treatnent of hypertension, all forns of
depression, depression in cancer patients, depression in Parkinson's
patients, postnyocardial infarction depression, subsyndronmal synptomatic
depr essi faluredemelashalio features| rp&ﬂh&ﬂclfeatmtatoﬁie%a%kéé GeslERd GRsHw, My or

depr essi 3m%ﬁﬂﬁgeﬁeéloﬁ%ﬁ)nﬁ%&8§%n a%glr es‘?hd&g%?ré@ lérsé{gsr;t&y%e essi on,

chlldabusel duce m a; mId
“moder at e ‘8P aRlandd ?ﬂéﬂﬁ?eé'méﬂﬁx%aﬂﬁefbﬁﬂd\mepmwn ssibspmce infiucdd dende 2006 WO
03/ 048 14¢sqa@m/ab30ﬂbwaaraer- dechieiaty Wb &6 gendRl aaeeaw) Iobrca.u&eai‘iﬁéraea:sor&?yc hoti c

f eat Wy esp; riatric

~depressi l?)%drei;‘chr oni ¢ rdgss gﬁ«%ﬁ%ﬁ?%{ieﬁééﬁon% %‘?’5‘87 t}‘?ga'e g’ssed nood or
“with anXTEEY. soeR' B’E’H?e iaple) ohefas, S‘PﬁaF@é@F amsiate digordandpestipuraalis isbess subst ance

i nduced syordsne, ehosiant d@sqnalmmama&naaréj@mat&ﬁ%mﬁafsﬁm&e %%bal nedi cal

condi ti Qjmb,l Jatels I er - de
general i Ee%anxfg%n%q%gggﬁg? aﬁdbl a d%hzcr%; ﬁeé'g?rﬁ § 'f{B"s xi ety, social

" phobi a, R FoBTUS p@%ﬁ?ﬁﬁbﬁl W“%W@Iﬂyﬂﬁﬁ@bbwdiazmt ¢lestamat i ¢ stress
syndBorr@eadaﬁm tdigreine, pain, Mdineﬁswlsdasembd@%ive-&mmﬁwﬂ@n@} pat doicer), eating

~di sorde cdﬁgoﬂﬂew,@, b | aehervos | i m nervosa,

‘obesity; (%etta cal agg ’%h gﬁcﬁg@ d’é&&%%@eng?lfnwgs E'F?{‘g‘?%l &5cai ne, heroin,
-phenoba‘r'%a (98?" é“qu'n ﬁﬁ?ﬁ&"ﬁﬁ@%@%z@@ﬁﬁ@e@ﬁ&moanMﬁ 10 headache,
m gr ai n@eﬂfq!mtmpduﬁédz hedrkkesphism dlaaeasadw@bmb% CRAdMnel V@solesOr der, panic

- d| sordeﬁ yperpitARtinGenth, Q,ng%%g di sorders.  dementi a,
t|c ord age- ré’?gﬁed o nﬂ?ll‘(%g%é‘gel B VRSP Parki nson' s
d| s se%a 9‘?5‘?3??8??%&“? r%@k@%ﬁ‘aﬁgﬁu@@a@@ and prstetion; B?ﬂa,,‘ssm%%d

par ki nsefnsehizephirediat prechenstruat shyersine e fiicéifyalgRN SRBINBS sEkiss C’iﬁ&ﬁlﬁw‘énoe.

hyper prdurgé's 5@8 SRS t he cerebr scul ature,
cer ebel | éirg] at gﬁll ‘gh@lh%éﬁa@gtﬁé}%sn est | ﬁaaﬁ%f @8@9‘3?3‘5?@&3@ Fﬁ?}' M ng changes in
moti | it RREs TR Ramrysmale Bemicrania, diprdashenessogigtedsiii yasputar edifomlerspr emenst r ual

syndr orfitisn, | MSIyeaUe}elapmgntml rdisarier Nbse%pdrgwgrlﬁsb,@s,ng@mya’%%t e's syndrone,
t 1 ighOtehichi@ W&Jr By vathiQRLAYIRIAL %orﬂg‘BJat%n ﬂ'.g &g.fg% qr@f’ cell lung
C

car ci ngga,. chroni ¢ paroxy STl nent cr an ¥ with vascul ar
di sord éfm gc‘d . Pyromania, athological gambiing, lmpulse—control disorder, premenstrual dysphoric

| dlsorder_ and altention-deficitthyperactivity disorder {(ADHD) in @ mammel, preferably a human.

| There can be provided a method of treating hyperterision, all forms of depression,

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

. depression, subsyndromal symptomatic depression, depression in infertile women, pediatric

: depressmn major depressive dlsorder single episode depression, recurrent depressuon chiid

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, |

premature ejaculation, eating disorders, binge eating disorder, anorex'ia nervosa, bulimia
- nervosa, obesity; chemical dependencies and addictions to alcohol, cocaine, heroin,
7 phenobarbltal hicotine, marijuana and benzodiazepines; cluster headache, mlgrame pain,

35



auti sm pervasive devel opnental disorder NOS, Asperger's disorder,
sel ective nutism 20 chronic notor or vocal tic disorder, sHrune 2606 on

di sord% d}a& gn intermttent explosive disorder, pyronania,
pat hol ogi caI g i ng, inpulse-control disorder, premrenssaosir2dysphoric

di sorder and attention-deficit/hyperactivity, disorder (ADHD) in a manmal,
preferably a human. There can be prpvided a nethod of treating
‘hypertension, all fornms of depression, depression in cancer patients,
depression in Parkinson's patients, postmyocardial infarction 25
depressi on, subsyndronal synptomatic depression, depression in infertile
wonen, p‘@dﬁea’tefff diseteqrabsastivscompalsiar didear,e ﬁsmicvascﬁdes,opailm disshdeRalile epi sode
depr esmager,apﬁda@u&.w%dgggér@%gﬂ% thésg: dgot?&%e a|ng| g_%%tege%ggztfm on, post

partum dﬂ%ﬁ@? sthyma, mld or s vere 8SS|ons Wi th.
" or witho §§Ses n@frﬁ?f@%f’?@"@@‘atj'ﬁ?aé% "%@‘?R‘ﬁmdp@dfeatures

cat at on |P@ﬂ¢'éf!§1!su1r9@é tardive alyskinediasa Bddeaine disordhirs préﬁi'alac@%édnal VesGspska)r essi on,
chrogi ¢ vdﬁﬁ;!saeﬁlsm% co?bbrat AasbSlafiRA n‘ébe?t&r Q?Iia ya%.fa i ﬁéc?%:sg@"d or wi th
epr es

anxi etylmgogd essedtII 8 m xe anxi e ston, 'stbst ance
i nduced noo r'ﬂéﬂp RA s‘?fﬁ%‘ﬁ"*&?@&%&é’ﬂ”@'@%‘ﬁﬁ@lﬂﬁ@“’?ﬂﬁa pemgrstieal al  nedi cal
condi ti 8 mmepﬁ?roawa!m soddwe,, strbsspiodoniinertte STudy's slaproms Siadhoibag®, gener al i zed
anxi et ykldpté‘tﬁrﬁﬁrmaleph@btbr%‘é cam.ragmb%ﬁl @d&;,a,l. oV ki n%a?&g phobi a,

|

sinple d?cggar at.i 0 nxgg%; er, postirau ress

. syndrorre avol aan PESHARY ¥ Jisprdery uligms petvaive téqve!@nmeatal on, eating
di s¥ desigord %lN%eA@a{gﬁrﬁgdW@o regtective amudisne xdhebnio @iiotd s okl kié @sérderner vosa,
“obesi tySOnmtiﬂmakordéﬁn@AMﬁﬁCtrﬁe?mﬁ&ﬁ %nfétdné?%%r taérro%aﬁf?ahi?lam?l%sc%f’“ ne, heroin,

benzo headache

. phenoba% @ Bu}sCOt' ne EJ I juana an
- migrain fn Faniv Bkl 4 dyspleoris 19!9%1’@49“7‘2 attgntiospzhei ner' s
di seasé’e @E’%@S@i’%dlmuwm&)emdasmm , predeatiyC a dtivifah dedmprifiag it di sorder with

ag or ap haibiintsirativh 8T Yhe dbiGRE 0G4S of Fnt&gp&?@)—%?-ﬁgn cﬁpgagggé i-wa nd

relb@,’&ﬁid n|t|v decllne& denentia in
Par i NSON™S 7 & B SRNoTEE-ane {p eqt fydiereddeeredbar ki nsoni sm and t ar di ve’

- dyski nesi as, Trersimey ala@be’jprsaddﬁa p‘mcé%ypﬁﬁlﬁ&éﬁ%tﬂaﬂ%ﬁﬂb%nmt‘é@%ﬁ’ﬁﬂﬁé@- t5 . ' |
vasos axi a, gastrointestina
B e g TN e e S SN

tract dj sor ers " 1nvolv
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mal e | r carcin snal
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devel opnent di) 10 wllestingtibe cnieds fobmpetr ger ' s di sorder, sel ective nut i sm
chroni ¢ notAprefsmed/emtetineitds dherein dier suitablSQVailtiis sdlices fRhSRE GRIp | NSomMi a,

|l ?e""g;"gb o vefffi;iﬁgﬁ%fjﬁe%hﬂﬁfé DR SR e tenti on-
y, 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-dicl110rophenyd)—2-{2-(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
o 35 preferably, the process in run between 30 and 60 °C. Preferably, the reaction mixture is
- allowed to cool to ambient temperaiure once the addition of citric acid is complete and .
permitted to stir for the remainder of the reaction period, '




deficit/hyperactivity disorder (ADHD) in a manmal, preferably a human,
conprising the admnistration of the citrate salt of 7 June 2006

4- (3, 4-di chl orophenyi)-2-[2-(4-net hyl pi perazin-1 yl)- 15 :

benzyl i dene] -t hi onor phol i n-3-one to the subject in need thereof. There may
al so be provided a process for the preparation of the citrate salt of

4- (3, 4-

di chl or ophenyl ) -2-[ 2- (4- net hyl pi perazi n-1-yl ) - benzyl i dene] - t hi onor phol i n- 3-
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sui t abl e sol vattirdiaspesedfieiat peseht ioventidhepraiides fhe ct@fsdatof A, 0f a (Cl - C4) ai kyl

- al cohol, di@hlér%he@}-@-téfﬂwm %Pazﬁ)l 1 )ﬁ) l%@z’ey er aﬁhl&"\'op:ﬁlbl% —oneIYeru%e FP% ef erably,

the suitable so ropanol rocess o
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one for use _as esent invention

pr ovi des etrwga 83%5“{’ ”ﬁergrc?lrdg?eé’udg%e[s aBrfJ agp % grps4to alcoho! cocaer ' heroin,
'di chl or aylesebatbjtalPni¢ating, 4naniiiahey agli qgezrmmzwmsydlqstdnembhed wigeding, paionor phol i n- 3-
one in tAgheimers 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,
tnchotrllomema ldeptomema male impotence, ' '




manuf acture of a medi canent for the treatnment of hypertension, all forns of
depressi on, depression in cancer patients, depression in PASKIHZHNE s

pati ents, postnyocardial infarctiongglepression, subsyndronmal synptomatic
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~di sorder anén ' ' ; e na mammat.
DETAI Lﬁ&@ﬁﬁ&@ﬁ?j fqién: L gt'j}'?'%?%@‘a\'&g o%{eél%%?”%gf?%%%ﬁ #
(3, 4-di chiorop enyr%Yi t‘fef(ﬂ 4915 B8Y icomprisipg stiniem ey mixikg b -
t hi onofFHEM Rixtgees feprefered emboriraanboi thé proabest howimRIOHGN) K ARPbEGEEPt OF (5- HTI D
Ej iecePEi ambfer& ﬂdnpetw.ﬁ!? ?I?d the;}eﬁd_)]!_ﬁge i%ir?:gitéaﬂ}?g'gf #d so?\rear:n'tl;]rrﬁgr% rpre?érab?'y?‘lsnetgvlegneas ©s;
25 %ﬁlerﬁqgn&me.anf {f]u? tefiuxing temperature of 2-propanel, i.e., about 80 °C: most '
' preferably, the process in run between 30 and 60 °C. Preferably, the reaction mixture is
-allowed fo t_:ool to ambient temperature once the addition of ciiric acid is complete and
- permitted to stir for the remainder of the reaction period. '
7 The citrate salt of 4-(3,4-dicfﬂoropheny!)—2-[2-(4-meﬂ1)dpiperazin-1-yl)-benzylidene}-
39 ~ thiomorpholin-3-one is only slightly hygroscopic and has high agueous solubllity. 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 salts of 4-{3,4-dichlorophenyly-2-[2-(4~
meﬂlylpipgraﬁnd-yl)—benzylidene]«thiomomholin-3~one are all crystalline, the majority of those
35 salls. are so hygroscopic as to render them poor candidates for pharmaceutical formulation
. usg._The citrate salt of the presentinvention exhibits a hygroscopicity of approximately 1.27 %
WWt on exposure to 90% relative humidity jn a moisture chamber. The aqueous solubifity of 1




- sol ubility

base of the conpound and its hydrochloride salt may be prepared in .
accordance with the nethods set forth In International Pat&d¢nee¥S cation
No. WD 98/14433, published April 9, 10 1998 herein incorporated by

refere S entirety. The citrate salt may be p der a variety
of drng@g%@“%%ndrtrons However, in accordance mnt%eﬁﬁ&ﬁgﬁﬁgent

i nvention, the free base of 4-(3,4-dichlorophenyl}2-[2-(4-

nethylprperaZrn 1-yl ) -benzyl i dene) -¥hi onor phol i n-3one is preferably
dissolved in a suitable solvent until conpletely dissolved, whereupon
citric acid is added to the solution thereby 15 prepared to create the
citrate addition salt _of the invention. Preferably, he sui tabl e solvent is
cel ot od 15 B el g GATUBHEMER g of 537 s AEgraa oo

~(Cr - C6) aidichibroptenyFRl2-¢4 mﬁh;@pﬁb&razr@di-)rlalbdnyyﬂrd®e1Hermcmmholm -Joref er abbgh,lbrta

- (Cc- C6) al deydere b8 Biate: staBM botR TrBigR AP bikvaten RénJR RIS as wRll 8 BEARiniy L he process

of the |nvent|on I's wheréin the contacting of step (1) is carrred out by
cont act i rigallenges.
4- ( 3, & di chl opifigteetizl/$cefni et hyl pi perazin-1-yl)-)enzyiidene)-thionorpho

: ![ Ihg gol lzg ?gsTh@soﬁ@été{é inQMhalRRASRr Wtﬂeh:ltr%le DSt ﬂ% iSvehtih \Argﬁn\‘fégtrgﬁ!eﬁ By Cc acid or

citric aci Pre e cont ctr Is carried
out over SEoBEH Famie HETBEC) 2l 95 SR = SO BRUP AT B Sbet ween 10
~and 20 hdhermsagraarsover®d nigeinesi onga Seitler Torego ®SCrat tﬁj’ARhéystenes@merﬁ@ m xture. A
- preferr e@arﬁﬁmostlt\&?&ﬁh ad id“%gﬂre%cﬁ‘r@r%rédsrn%%@d Elurﬁrhﬁﬁ p(aﬂs) withSa lshhg) bet ween
. anbret te ture and refltu %& %errr@%ﬁ q tthes I ?d; nor e
“prefé aprSV ﬁ%"g e?rﬂ'"?@ry% af a c?ertrﬂ'gu?@f FURIR S Yenper at ure of
2- propan¢n300i°Ce about 80 C, nost preferably, the process In run between

.30 and 60 C. Rgs‘&ﬁrnairduver H&%rtr’ét%@éiiéxﬁrﬂrtsrﬂn%‘ét!dfrﬁelt rsansr@dnlaoau%@k fog16p0!l to
ric aci | ete and

nbi ent t ddi t
ey 1 eSS b S e Yo 4 REE et b SR B o o
salt of 4eg(r® oellwmabrlrw precip# eregdued 2ngepar(dpenictiemprrginpewiich escul dghehdingenzy| i dene) -

30 thbonﬁﬁﬁﬁ%h@aang)aﬁsté@h&@bw p%htyqahé therh\-)éﬂédPéﬁéﬁ a?an?é'ﬂ#s has. hi gh aqueous
Tp }er t| cs conbi ned wi th its relative I nertness

towards co pharmaceuti cal fornul ati on make it
hi ghl y sui t ablte power whmﬂlﬁa@rempaﬁerais fof the wiirpiatsalbel thesiaveninwae cafbctech general the

-kzowr acuﬂrged;rlmer 95005&Hrfa&orﬁéteﬂarﬁ@rﬂrkm}%rpw&ﬂéh} é’qu[pfa’ed(vrith céﬁ)&h%"hp' per ”
i An- n are c ine e majority
“of those d'§'§° Zée/%ﬁq&%f%'tsa rOs'@'fS' aE“SQ%F%‘Sr a‘a‘r drf%é pdearw%andi dates for
phar ﬁﬁcee&"ﬁ@lﬂoﬂbﬂml@ﬂrd@@fe%emom @b usiag @ stenlsize of 0.94degseed® i nventi on
exhi bi t ssigp thyeair98eephdsl ty of appr oxi mately 1.27 % wJIwt on exposure to 90%

relative hum ure.cha h ue 7 June

2006 WO 03/ ﬁ'@%ﬁﬁ” ‘%@ 7r%%} ?514[5’9 i ogp Itera t‘;(I:-l %tr‘g% coﬁéﬁ%&e?ﬁrlth% '%)p l‘;’ry/ m having a

pH of - 3agye with wavalgigth 1 Rt - 24056 and avavalgngth @fat 4.5¢489 Arelative infensity: 0. 500)
o The range for 28 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

e

3

-analysis for the salt are shown in Teble |. The relative intensities, however, may change
depending on the crystal size and morphology. The actual measured powder dxffractogram is
drsplayed in Figure 2.
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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

]

are computer-generated. , ,
Table ll. Powder X-ray Diffraction Intensities and Peak Locations Representative
- of the Citrate Salt. '
Angle d-value |
20 (&) (rel.)
13.0 6.8 14.5
17.4 5.1 100.0
1 18.0 4.9 40.2
18.9 47 17.3
200 44 71.6
21.2 42 234
222 4.0 20.0
24.0 3.7 33.5
27.1 3.3 20.4
32.4 2.8 18.6




d-value | Angle d-value | Angle d-value | 28(A)(rel. )28(A)(re| )26(A)(re| )
18.210. 73. 723.13.913. 632. 42. 818. 6 11.57. 74. 924. 03. 733. 532. 827 #yn&,
13. 06. 814. 524. 73. 65. 333. 62. 73. 3 13. 76. 55. 625. 13. 59. 934. 52. 66. 3°

. 14.95.9 .46.934.92.64.7 16.35.47.026.63.411.2 54

16. 65. 3?’?8“%@‘?%%3 320.436.32.57.5 17.4.5.1100. 027. 73. i’%?“%é’;é”é’%m 3
18.04.940. 228. 33.26.337.32.45.7 18.94.717.329.63.010. 738.32.46.3
+ 20.04.471. 630. 42. 98. 338.92. 34. 3 21.724. 223.431. 02. 93. 4 22.24.020.031.62.82.8
Table Il sets forth the 28, d-spacings and relative intensities and peak

| ocations for the powder x-ray diffraction pattern representative for the
citrate salt. ;E&gcnm S \§ ﬁ Listed 5 are conputer-generated. | Table II.

Powder X-ray Drftrd sities and Peak Locations Representative of
the Gtrate SAisihgle g for the Gl ealfor te inwgniignayas pbiainedynd dwestisatedbyss 1100. 0
0 18..04. 94Qay?dlfﬂ£ct|&14 Aldpfesdntative crystal was surveyed and a 1A data set (maximum sin O/ =
R 0. 5) was collected on a Siemens R4RA/N diffractometer. Atomic scattering factors were taken
§ . from the International Tables for X-Ray Crystallography, Vol. IV, pp. 58, 99, 148 (Birmingham:
Kynoch Press, 1974) From the data gathered on the single crystal, a powder X-ray diffraction
pattern was calculated to offer comiparison against the actual measured diffraction patiern.
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, W!
" - 1997). Pertinent crystal, data collection, and refinement are summarized in Table lIL.
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 Fourier 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 deviationé. The final Reindex 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%x10%) for the

 saltere iisted. | '



20.04471.6 21.24.223.4 22.24.020.0 24.03133.5 27.13.320.4 32.42.818.6 7
June 2006 WO 03/ 048141 PCT11B02/ 04972 -9 Single Crystal X-ran&#¥¢sis A
single crystal for the citrate salt of the Invention was obtained and

i nvesti x- ray diffraction. A representative S surveyed
and a- lﬁﬁdtgta set (maximumsin 0/1 = 0.5) was coll eg%&?%ﬁ”ay\g enens
RARA/ v diffractonmeter. Atomc scattering factors were taken'5 fromthe

| nternational Tables for X-Ray Crystl® | ography, Vol. |V, pp. 55, 99, 149
(Bi rm ngham Kynoch Press, 1974) Fromthe data gathered on the single
crystal, a powder X-ray diffraction pattern was cal cul ated to offer

conpari son ag t the actual as ed diffraction pattern. Structures were
sol ved usi ng ghbﬁ’c"t' H‘é’? b%g" t“’ieh %ﬁsr'aer'&? FBerametersiFgr Lbs Citrateoyi ded by

‘Bruker AXSalt | nc facili tat ed aI I necessary cr yst al | ogr aphi ¢ conputations and
10 nol ecul ar gi-SsH Tt g .1, Bruker AXS,
Madi son, - _:ng_?_)_,_per'rl nent_ cr \IQT al da'r A rnl I pr'r Lan__and ref| nenent are
sunmari zed i ERISRIETHYR A trial SefutdQ8Ck GaH®7 obt ai ned by direct methods
and was t hen Foghulangglght out i nel y.  b#pdizogen positions were cal cul at ed
. wher ever possfie%@ratur'ghe met hyl hyds %%e ps and the hydrogens on nitrogen and

oxygen vverewé{ﬁ)ca]te by difference ur| er techni ques. The 15 hydrogen
‘paraneters deldiLd to the strubftif®Afactor calcul ations but were not
- refined. Thé&ryhki §ystemcal cul at ed i Mortohiimicf i nal cycl es of | east squares
refinenment ’Lﬁgce%}du | ess than 0. 1pof the correspondi ng standard

devi ations.. R-i ndex was 4. 72% final difference Fourier
reveal ed no EE‘?“HH‘EB?‘O% spl aced 2T &e%406Q) Aensity@=%He refined structure
- was plotted using the SHELXTL plmmzﬁg(zn)mkage grdtd1g4aingtn in Figure 4.
- 20 Table IV sets forth the atonig cfgqug Rtes (x]f_zlg -and equi val ent

i sotropic | acenent par ameters é\ 03) for the salt. Table V lists
the observed BE’H‘EI lengths [A] anf® ?“'%s [] for the citrate salt In Table
VI, the ani sétropic displacenent zpararret ers (A2x 103) for the citrate salt
are set fort beﬁsa @hibtegg al cul at i ofu-@hygite ani sotropi c di spl acement factor
exponent Wm% s th rm -2Tr hf A*2Ul1 + ... + 2 h k a* b* U12 ].
Finally, in sr?fpgor\ﬁc’fa SHE hel ow, q’f%él%en coordi nates (x 104) and i sotropic
di spl acenent Figé®anet ers (A2x10) fa8 the salt are |isted.

Crysial 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 [east-squares
. onF?
Data / restraints / parameters 1707 /0 /31
‘Goodness-offiton F2 - 1.065
'Final R indices [I>2sigma(l)] R1=0.0472,
L 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®




7 June 2006 WO 03/048141 -10 PCT/1B02/ 04972 Table 111.. Crystal Structure
Data And Measurenent Parameters For The Citrate Salt Paramel dBnEdHG i cal
formula Formula weight Tenperature Wavelength Crystal system Space
group | di nrensions For Citrate Salt C22H24N3 rs2 640.52
293(2) a7 A PR IR ARy 5940( 10) A%E’%E@é’%gm(z) A ¢ =
15.099(2) A Volune 1468.9(4) A3 Z 2 Density (calculated) 1.429 M/ n8
Absorption coefficient 3.081 nm1 F{1900) 668 Crystal size 0.24 x 0.04 x
0.04 mB Reflections collected 1707 | ndependent reflections 1707 [R(unt) =
0. 0000] Conpleteness to theta = 49.98 100.0 % Absorption correction

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)




Refi nement nethod Data / restraints / paraneters Goodness-of-fit on F2

Final R indices [I>2sigma(l)] Absolute structure paraneter /#5048 4R96i on

coefficient Largest duff. peak and hole None Full-matrix |east-squares

on F2 14@QasR4s3fl 1.065 R1 = 0.0472, wR2 = 0.1028 QT@;@%}?&O 0038(6)

0.223 and -0.268 e. A a = 900. = 101.440(10). Y = 98 une 2006

03/ 048141 PCT/ 1B02/ 04972 -11 Table |IV. Atom c coordi nates (x104) And

Equi val ent |sotropic Displacement -¥arameters (A2x 103) For The Citrate

Salt. (U(eq) is defined as one third of the trace of the orthogonalized Ug

tensor.) xny(eq) S(1'X) 16003502(2) 840153( 1)

Cl (1 X) 7950LE 2 40 26173 3403(3) 73( 1)

- N(1)8720(15) 1936(5)’6037(6) 42(2) C(32)9164( ¥9) 2836(7) F28(7) 50( 3)

« C(3)7216(19) BEXP( 7) 547563588 ( 3) N2AX@ILSO( 378417 (5) BBAH( D) 37(2)
C(5) 5665(19) gy (6) 6513L0AA(3) 7559  3152(5) 52(2)

C7X) 6105(16) 491(8) 4257(6) 39(3)
o|Xy  5421(15) -95(6) 4709(5) 75(3)
0(9X) -6600(14) 1254(5)  4507(5) 55(2)
C(10X) . 4897(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(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) 577%%!)6 2006
C( 10) 1145( 19) 5140( 7) 6041( 9) 55(3) C(11)2141(19) 4849(7) 6862(7) 47(3)

12) 38 82(6) 6954(6) 36(3 13) 5020( 16) 4044( 6 3
G 14) 22 S MAEET &) oeoa 6 32(3) o 15) 5686 18) 3675 7FOABOENEA ( 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(1®) 6643(17) 2904( 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?406_9( 6).9602( 5) 70( 3)
C(26) 10622( 18)Takig (ﬂbeezw(%anﬁe@sthﬁ?i Ao tyeges [ §gr Cisate Bal-3822( 8) 53( 3)
Q(2X) 11060(17) - 820( 6) 3541(6) 100(4) (3X) 10378( 16) - 38(6) 4658( 6) 84( 3)

- C(4X) 8610 6) 3209 3) 7 J 6 WO 03/ PCT/ | BO2/ 04972 - 12-
%U( Zaq) c%g)a%gg‘g( )19) 212’?%2@%?7( 7) 35{?12%21&)6& 5754( %géﬁl%( 5) 3152(5) 52( 2)

~6
- (7X) 6105(AEFE1 8) 4257(6F%40B) (8 15) - 95( 6) #7284 5) 75( 3)
O 9X) 6600(cidXLeEdY 5) 450 7(HpABY 2) O H(16MOEBI7( 18) 794@TY(2HA0( 6) 46( 3)
‘ . CH2X)»C(22) 1.727(10) C(17)-C(18) 1.429(17)
N(1)-C(6) . 1.486(12) C(19)-C(20) 1.375(13)
. 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@) 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@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) CEX)-CITX) 1.522(14)

- C(10)-C(11), . 1.357(14)  C(5X)-C(10X) 1.537(14)
C(11)-C(12) 1.418(15) G(7X)-0(9X) 1.247(12)
C(2)}-C(13) - - 1458(13) C(71X)-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) C11X)-0(12X) 1.205(11)
C(15)-0(25) - 1227(12) .~ C(11X)-0(13X) 1.283(11)
C(14)-S(1X)}-C(18)  100.9(5) © C(18)-C(17)-N(16) 142.7(10)

 CB}N()CE2) 110.3(8) CUTHCUIBRSUX) 144.4(9)
C(6)-N{1)-C(26) 111.3(8) | C(20)-C(19)-C(24). 118.5(9)
C2)MN(1)}C[26)  1129(8)  C(20)}-C(19)-N(16) 121.2(9)

OUN@E)XCER)ICE) 110.8(9) . ©(24)-C(19)-N(16) 120.3(9) -

N@}C@EMCeR)  110.2(8) | C(21)-0(20)-0(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) 112.8(8) - - C{(21)-C(22)-C(23) 119.4(10)
C(3)-N(4)-C(5) 109.38) C(21)-C(22-Ci2X) 120.6(9)

 N@)}CE)}CE)  110.4(9) " C(3)-C(22)}CIRX) - 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) -




C(11X)4463(19)533(6)1651(6)32(2) O 12X)2826(13)708(5)1170(5)50(2)
Q(13X) 5938(13) 140(6) 1372(5)64(3) 7 June 2006 WO 031048141 RCIneBOR604972
-13 Table V. (Cbserved Bond Lengths [A] And Angles mFor Citrate Salt.

(11X 8(10) C( 15) - N( 16) 1. 365( 12
sE|x§ Eﬁﬂ% @4%.&%16% &1931 422%12% a (1 x) - o 23FE RGP N1 6) - o

7)1.470(13) O (2XYC(22) 1. 727(10) C(17)- C(18) 1. 429(17) N(|

YO( 6) 1. 486(12) C( 19~C( 20) 1. 375( 13) N9 - C(2) 1. 500(12) (I 9) - C(24) 1. 386( 14)

N(T) - 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)

O L AR 55 i *Sas Hiprcemainy + tse)

N(4)-C(5)1 cma}pmmq | XYO(123¥8) 227( 13;(2@@594) Cl18) 1. 48BOIAPIC( | XYQ( 3X) 1. 278( 13)

| %Z) 39%?1%) é@ql)l(~g(§4%(%)46c?g)lza<‘é§ ;a% 6)0(12151 )( 6X) 1. 423(11)
c(9)- (I 0) 5 38 CJ‘B(i ‘éﬁi | #2hith
1), 1. 357(14311616619)(3(%(9)0@113!86(011)4) C(IQ(?X)(C((H?Qﬁ(%m(l51)1@(1(7|W~0(9X)1. 247(12)
) g((igg g((izbgﬁéghl&) 7 X121 )1122345@& X)-C(5X) 113.2(9)

1 X
C(14)-C(16 gf;a f“}é‘[ c(I i @%ﬁ%’l\/pl 20 Poxrcm  11049)
- C(15) - 0( 25F@)-202XaG)C( | | XF2.@{A3X) 1. mopﬁ)X}CMX) 109.0(8)

Q(14) - S(Ixm a@émm 9( SHEHAS) - O 17)¢ @ma; X7 ( 10)110.9(8)
. 6) - N(I 18 S
2 8((63 Nm mﬂg)qj‘%’o ) )19Y( gt %”é 108.4(8)

c(2)-N(1)-€ef 9) C PIAC( 19) - N(%?@QCQP’Q) - 108.9(8)
N - C(2) - €08)8(34H-s809) C( 3d0.orF( LOYN( Eedxi-2@xREaAbX)  111.1(8)
| C(15)-C(14)-5(1X) . - 121.6(8) O(9X)-C(7X)-O(8X) 126.8(9)

O(25)-C(15)-N(16) 1_19 5(9) O(BX)-C{TX)-C(5X) 118.0(10)

© O(25)}C(I5)-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)
CHB)-N(E}-C(17)  119.5(9) O(12X)-C(11X)-C(10X)  120.4(9)

C(19N(18)}-C(17)  1204(9) O(13X)}-C(11X)}-C(10X)  116.0(9)




o (15)-N(1

N(4) - C(3) - C(2) 110. 2(8) C( 21) - C( 20YC( 19) 121. 3( 10)
C(7)-N(4)-C(3)116. 6(8) C(20)-C(2i)-C(22)120. 6(10) 7 June 2006
C(7) - N(4YC(5) 112. 8(8) C(21) - C(22) - C(23) 119. 4( 10)

3)-N(¢ 09.3(8) C(21)-C(22)-Cl (2X)120. 6(9
%43 cg5) "%5%' 10. 4E 93%(23%(0(6(22))0 ((2X))119 9(3(3)) PCT/IB02/04572
C(6)-C(6)-N(1)110. 7(8)C(24) - C(23)-C(22)119. 2(9)

(8)-C(7)-C(12) 120. 7(10) C( 24) - C( 23)4&) (1 X). 119. 1(9) 7 June 2006 WO

03/ 048141PCT/ 1B02/ 04972 - 14-
C(8)-C(7)-N(4)121.9(9)C(22)-C(23)-Cl (1X)121.6(8)

12 7)-N 117.4(8 23 24 19) 120.
g(( 9) - ) C(Cé) ). ( (7)T>glg_lg VB( g')ygx(og)(; di qcx}engx(pglx;@gg_s 54%5119 ) for Citrate Salt. The

- ¢(10) - C( %mﬁ(r&:&&ﬁpl&eﬁﬁh%&&)uﬁéﬁ&ﬁ ke REn0LHhDh? a®Uyy + ... +2hka*
C(11) - 1t?)u (('9) 120. 6(11) A(3X) - (1 X) - C(4X) 116. 1(10)
 C(10) ¢ 11 -1

2).121. 6(11) C(1 X) -C(4X) - C(5X) 113. 2(9)

C(7)- (12} - C(11) 147. 1(9) 04=6X) - O( 3 - C( 7XP#10. 4( 9¥s Ur

L O(7) - O 125 13) % é%? TOYA(25 X) - Clab8) L A XBHp - 0(82 Ml Q)

.alc( 12) )12 7%%0( 5X) g(% éé(X)lél (8) )

C(13)- C(mo(m:( 15)811122 4( 9)8@(27><)C(5F<,°-)C(| 07«)2106 9(8}3(2) 13(2)

C(13) - C( 1hh( | X) y9(7) Gy C(l 024)1@441 1( 8(s5) -16(5)
- Q(15) - C(1dhs S 1X) . 6(8) X) g% 26 8(%%“ 220
Q25 G169 N 16)TRY. 5( o) V16, o( 14

(25 - O 16 C( 14)56(8): 5( 1P BX) 0(5(50115 216(0) -14(6)

15)-N(1 19 .1(9 2X 1X X 123
& 15 N(1891 o 17468 5%93% - %‘ ) B0 1o0de) 7O
C(19) - N( 1 )c(17)6§@0) 1(9)4@(613x) e;((ﬁnx) CEEDX) 116%@9) 7 -4Ghe 2006 WO
03/ 048141c@CT/ | BOR(H4972 az®p Tabbgs)Vl . Amspot r opie) di spl-aggnment paraneters

(A2x. 10) f Cltr {BFZ[SaLfQ‘airgallgﬂhsotrog@: di spég)cerrent 1g(ﬂct or exponent

N( 16) - C(EE 0(14)435 - 0( 10)5@{ 1! X)tz y OX) - G 36X 11810) 2

' takes tthe Torm

64(10) 52(7) 45(8) 22(6) A5(7)  -17(8)
c(10) 49(9) 43(7) 66(9) 11(7) -5(7) -1(6)
C(11) 55(8) 46(7) 36(7) 10(5) -1(6) 4(6)
c(12) a7y 27(6) 33(7) 8(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)
Cc(15) 35(7) 54(7) - 38(7) 5(6) 56)  -8(6)
N(16) 53(6) .  28(6) ©  30(5) -6(4) -1(5) -8(5)
ci7y - 77(10) 58(8) ©  78(9) 22(7) 26(8) -39(8)
c(18) 45(8) B6(8) - TIE  18(7) 7(7) -22(7)
C(19) ~  39(7)  35(6)  226) - 5(5) 2(5) -1(8)

CC(0) . 51(8) a7 29(6) -1(5) 9(6) 7(6)

S c@l)y 618 507)° 48 10(6) . 22(7) 19(6)
C(22) 49(8) 457) - 39(7) 18(6)  3(6) 19(6)
c(23) 70(8) - 47(7) . 14(6) -2(5) 12(6) 1(7)
C24)  60(9) as(7) 41(7) -2(6) 13(7) 1(6)
O@25) = 60(6) 104(7)  39(4) 29(4) -8(4) -35(6)
c6) . 57(9) 55(7) - 60(8) -12(6) 14(7) 2(7)
C(1X) 54(8) 41(7) 61(9) -9(6) 27 A(7)

S o@X) - 108(9) 93(7) 87(7) -21(6) -13(6) 43(7)
o(sX)  99(8) 107(7) . 335) - -7(5) C.21(8)  52(6)

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




b* U121 Vii U22U33U23U13U12 S(1X)40(2) 76(2)39(2)6(2)2(1)-14(2)
Cl (1 X)128(3)69(2)46(2)-17(2)1(2)24(2) C (2X)81(2)82(2)47(2) M ump-20882) 13(2)
N( 1) 53(6) 44(6) 30(5)-11(4)10(5)-16(5) C(2)53(8)57(8)46(7)-9(6)28(6)-22(7)
X 3) 56( RorBlodha0(6) 1(5) 16(6) -14(6) N(4) 45(6) 45(6) 23(2?%@%%4) 2(5)
C(5) 61(8) 39(6) 36(6)15(5)24(6)-7(6) C(6)63(8)41(6)22( )-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(6)
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)

15) 35 8(5
317377210)58(8)7 9)22("*57226(8) (8) CM=8) 46(8Y86(8) 71 18)18(737((7))22(7)

' "q19>39<wm1ﬁm3ﬁ2@mrﬁrmwm7mm ) 7(6)

o C(21)61(8 7) 45,(1@10(6) 7) 19%@; C(22)A9( 8) 45 Z)) 39(7) 18( 6) 3(6) 19( 6)
C(23) 70( 8 2(5) 18 6) 1( 7)o 24) 667 9) 35( Na1(7) ) 13(7) 1( 6)
0( 25) 60(6€ﬂ5h(7) A) 20( £%BE( 4) - 350%k) C(L’gww)@@?) 60(%? 12(6)14(7)2(7)

. C(1X) 54( 8pgx| 7) 6140808} 9( G}1BT) 4( 7)e@y 2X) 106 9) 93(ME7( 7) --BUEH) - 13(6) 43(7)

. 0(3X) 99(8p&RY (1) Aj% 5) - 7(ehy 21(5)&;(3)( 6) Cldf) 53( 8330 6) 34} - 1(5) 4(6) 14(6)

C(10X)  54(8). 80(7) 23(8)  -4(5) 9(5) 18(6)
C(X)  40(7) 33(6) 27(6) 10(5) 13(6) 6(6)
o(12X)  43(5) 75(5) ©  28(4) -12(4) -7(4) 15(4)

O(13X) 68(6) 104(7) 19(4) 9(4) 5(4) 44(5)




7 June 2006 WO 03/048141 PCT/|B02/ 04972 -16 U11U22U33 . U23U13U12

C(5X) 49( 8) 31(6) 24(5) 1(5) 7(5) 3(6) Q(6X) 71( 6) 43(5) 40(5) - 4( 3) 87 4yneAY6

C(7X) 38(7)62(8)15(6)-7(6)-2(5)9(6) Q(8X)106(8)108(7)18(4)-7(4)29(5)-51(6)
9X) 7 34(4)-18(4)0(4)10(5) C(1 0X)54(8).60( 5) 9(5) 18( 6)

8((11;040 ??’%“9??6).2(7(25) 10%53 1%(25) 6%6) Q(12X) 43(5) 75(5) %%’%0%??“(4) 7(4) 15( 4)

Q(13X) 68(6) 104(7) 19(4) 9(4) 5(4) 44(5) 7 June 2006 WO 03/ 048141

PCT/ | BO2/ 04972 -17 Table VII. Hydr3den coordi nates (x104) and .| sotropic

Di spl acenent Paraneters (A2x 103) for the Citrate Salt. xyzU(eq)

H( 1X) 7880( 190) 1710( 70) 5570( 80) 80 H(2A) 98142789520280 H(2B) 101183134619980

H( 3A 7538394 3B) 62 2497180 H( BA 24 180,

H§53§ 49442564 'H}’%’R%“/'i ﬂﬂ% Z“z g? E‘Z%B‘?‘g%ﬁ%ﬁ'e‘e’s

H( 8) 3923@@79@)@6@@ CI%KaB!)830655080471180 H( 10) 235518600280 H( 11) 16755026737780

" H(13) 64472 _ , ,

H(TX) " 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 : 5518 6002 80
H(11) 1675 5026 - 7877 80
H(8) - 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 . 23091 9226 - 80
H(20) 8167 1886 10444 80
H@1) - 10473 1695 - 11764 80
CH(24) - 5623 .o 3895 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 2501 80
H@4XB) 8020 w827 3321 80
H(BXX) - - - 6600(200) -1000(80) 3490(80) . . 80
H(loA) - 3582 822 2834 80"
H(10B) 5465 1382 2683 80

H{13X) ~  5480(180) 190(70) | B10(80) - 80




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

H(21) 1047316951176480 H(24)562338951151280 H( 26A) 1142215956859&)2006
14(266) 114321429583580 H(26C) 10234789636180

H( 3XX) 1{#ieaH) - 220(100) 5150( 100) 140( 60) H( 4XA) 86993@%@3&%@

H(4XB) 9020927332180 H( 6XX) 6600( 200) 1000( 80) 3490( 80) 8 3582822283480
H(106) 5465 . 1382268380 H(13X) 5480(180) 190(70)610(80)80 7 June 2006 - WD
03/ 048141 PCT/ | BO2/ 04972 - 18 The polfder X-ray diffraction pattern was
calculated fromthe single crystal data gathered for the citrate salt via
the use of the XFOG and XPONcorrputer programs provided as part of the
SHELXTLTM co ter\g{e ?‘é The cal cul atg owder pattern is _shown in
"Figure 3. 5 S ‘?80 ) Hisaofi PetterTy Wese calcyfated, Eam KR AingletBysel €3l by sol i d
st at e NVRatherethfor tra eirate Agipiadixe usabidhey XRBDandigPOV cmpsanmbgeammovldeght | y packed

inte 7mna§rp<éh%pmarmsuﬂm comideteMMRary P &RE rcaucMﬁéde ARErh §8l st N9
.Cr 0ss- poLFa éatlon magi ¢ angl e spi nni ng 95 K on Bruker 7mm WB .
MAS prob tioned into a w de-bore Bruker Avarl ce DRX 500 MHz NMR 10

spect Bonet er . STldStatefiMR e was spun at 15.0 kHz. The cross-pol ari zation
S CO”E aC]E t 'hm:«‘ W‘@émtra'ieeéaltﬁr@s chal3Bierizdd 6y doftf dte QMF@Ch@ u%gaﬂb%m%(éﬁlraﬁl ya6ul :Ed for
nost. o e sa s Iesy X1 mat e nut e acqui sition
times. TH® %fpae%:q%f'p Yies o {lye?aé&gdrg‘éamﬁ'g% ﬁ’gsF’E’R? rﬁ'ﬁl C g’&'ﬁﬁp@c@fw Qanant ane
- (529. 5 ppaectod vding dusswolsrizatiop friselk dngiesHinping SCRMAS) at 885 K on BAKS Topm  The

rlgs$l ti nm@&@wmb@lﬁﬁgﬂe@?@ggﬁg rém.ée%ret @%k@ﬂ tal&HcE |§|®U5ob SMEOQWk i N Figure 5.

| f th t
“of v, SRR JhetutB et aba Rty e PRSI CBHRAES BB and Che

~‘sensi t i-visetyto \iarss. e dpieladi|582 scBhe wenej asquinee $asreost ef pe slspldsonesuitihg irsol i d st at e

‘car.bon - s pggéneinP o nitieCidylistioR tRRL! TRE sfectra were referenced using extemnal
sample of adamantane (& 29.5 ppm) with the most upfield methyl signal set to 29.5 ppm.
- 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 VI
20 - Table VIl 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, sublingu.al. rectal, parenteral
or topical routes. Transdermal and oral administration are preferred. The active salt is, most .
95 -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 condition of the persons




(3, 4-dichl orophenyl)-2-[2-(4-net hyl pi perazi n-1-yl)-benzyl i dene) -t hi onor phpl

in-3-one downfleld from 100 ppmare listed in Table VIII. 2042006 VI |1 .

The Major Solid State 73C-NVMR Resonance Peaks For Citrate Salt (adamantane

st andar m. G3 (ppm 179.3 177.0 171.6 164. 44.1 The

citrat e@&gﬁ(’%{&sé?]ot he invention (hereafter "the acti veq’gjarﬁ%m?”c%m be

adm nistered via either the oral, transdermal (e.g, through the use of a

patch), intranasal, sublingual, reet9al, parenteral or topical routes.

Transdermal and oral administration are, preferred. The active salt is,

nmost 25 desirably, administered in dosages ranging fromabout 0.01 ng up to

about 1500 ng per day, preferably fromabout 0.1 to about 300 ng per day
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dependi N@mpiBRA vithéut YR bnya i Q6 iefideBNproidet iRt BRK IAGP ddses) BB G006 WO
03/ 0481_41dw§3gl}/tl Bqlzl[él(ygfréea- Jr9r ge.l .r]]%{it r,eat d“ﬁnga t heir individual responses

. to said rreg?cg?r%‘:h?, LT m'B'?'n Qrﬁ‘éhr?'ﬂgﬁ%' f yphar maceutical fornulation
‘chosen and t héhet fgiye $atirden de ad@inistered ploag ordin rdomgnalipn win ghaaeceudielliy ni strati on

lt?] car ][i eekeptatile céﬁb@@ﬁailde:gtﬁtba%ﬁf thd Oaga rbﬁ?/seb@vi&@:quicbtb@ Ir;]wer lim tt_O}‘I
he afore n r n e . i n r cases sti

et b2 PR BIle B AR & arkiohs o el
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| arger d Ry de effects,

0 provi @ed thenaey seisembingd gtk variguscrhammeeeuticallysacceptfblgi inpecralriprs dn belfmer &F smal | doses

- for. adm mbRfs) Sdpbuks, triis0aRE Qiatchds) RzeAges, trddhes, aritd ¥Rdise | gowdR spreyspdmi ni st er ed
B e o o a1 G RSB0 b SHRLEC LB o
‘parti cul djercigble sqhrionscelixiisesysp.tand A ve Sghicaiesy Beledg spld duepls @efilptr i ety of
di f f er enstefl@sqges nedaBnd Rrigus,nodGxid SHe3nicisBlenite | aduiib) @ pHarfracadtidal OUS
Pphar ”i%ceUén%p%éliso'né’ca%Sﬁﬂt%ﬁfévﬁeﬂeﬁlﬁ%Rd/é?ﬁévwe&r R Lrﬂeha‘i & ft%gAlt‘?sf resb@H €L S
capsul'es, transdermal patches, 'ozenges, t P3¢ €s, Rara canai es, powders,
sprays, = S éenge fogg el ceacenttipnieyss raginadiem gpeit b.P% &0 abgé ek byyeldhles, | ot i ons,
ol ntnents, ackm @b adisRais]| RBl8s containing various excipients such as microcrystalline
cellulose, sodium cirate, calcium carbonate, dicalcium phosphate and glycine may be employed
along with various disintegrants such as starch (preferably corn, potato or taplocastarch), alginic
20 acid and certain complex silicates, together with granulation binders like polyvinylpyrrolidone,
sucrose, gelatin and acacia. Additionally, lubricating agents such as magnesium stearate,
sodium lauryl sulfate -and talc can be used for tabletting purposes. Solid compositions of a
‘similar type may also be employed as fillers in gelatin capsules; preferred materials In this
~ connection also Include faclose or milk sugar, as well as high molecular weight polyethylene
~ 25 glycols. When aqueous suspensions and/or ellxirs 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; & 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.



injectable solutions, elixirs, syrups, and the like; Such carriers include
solid diluents or fillers, sterile aqueous nedia and vari olduneofl0oxi c
organic solvents. In addition, oral pharnaceutical 15 conpositions can be
sui t abl Wopweaisned and/ or flavored. In general, the g ? I¥Sospht 1S present
in such dosage fornms at concentration |levels ranging tromabout 5.0%to
~about 70% by weight. For oral administration, tablets containing various
exci-pi ents such as microcrystalline0-cellulose, sodiumcitrate, calcium
carbonat e, dical ci um phosphate and gl yci ne nay be enployed along with
various disintegrants such as starch (preferably corn, potato or tapioca
starch), alginic 20 acid and certain conplex silicates, together wth
granul ati on bitffcep fogspledo seiiner the Relye ?E’diltqptﬁﬂhlé“d thig ga prdone BBVl n and
-acaci a. Agkeing,i Dpeadh| Jellied, Yéls, i pasted, RPMRHE Thé tHRUIKE IAScitRdaN@ Sl NBtmiedr at e,
© sodi um | %ng;ﬁgce@%%%hﬁeand talc can be used for tabletting purposes. Solid
conpositions o lar type nay al so be enployed as fillers in gelatin
capsul es; preferred materials in E¥M8le connection al so I nclude | actose or
-~ mlk sugar, a$he/vallobvmg&xdmpwmwﬁdtemuhﬁmomdgjotnpmﬂpehawleeemem%ﬁ@l ycol s. Wen
agueots SHSRESISAAIRE 1Bl e hlchudlind Bl Bl Gooflf @il i =1 7211 0N Lhe
active ingredi varlrous sweeteni hg or flavoring
- agents, col orﬁﬁé—ﬁﬂt—?—é%’%lm%: desired, enulsifying and/or suspendi ng
. agents, .t oget e4mehyiibesdial vdbémﬂﬁém?—taismwﬂ’coms ot hanol , propyl ene glycol,
~glycerin and k3| fuiSataRhARh GR%HARE GRE an %neea%maﬁ.w'st.@eggm stration, a

sol ution of an tirve in aqueous
pr opyPenéeyy P@ﬁ@(ﬂf 4&%ﬁd'ﬁ'&°r%ﬂ1ylb?fé"d4’mﬁé'p'éﬁﬁfébw %WWP%‘H@"@WB‘EPFH be suitably

- buf f er ed ofge@i4ey; alob¥ mpl-prefassa tregecdritcnite Wh,thd froce@resssaafogh in dntanativrel | 1 qui d

di | uent. Ebt&&buﬁl@éﬁgr?ﬁg%vb §Qﬁe9f8é§)9~asrdll§bﬁ/§fm%%’ﬁ?ﬂﬁmﬂ&ei Uht OfiRioftius SUi table for

_ _|ntravenous i njection purpose y SO s are suitable for
Nt r anr t PR e hester o 4B EUTe 250 LA QA6 T WEAEed A porlrs e Es 0s. | The
pr epar at clear solitionadntl thehmsaions alidure eas allowelbto ebobsrid 'eascgmﬁlateucahsoms readily
acconpl i r kpown to those
okilI2g ﬁ‘gt ﬂtg&ég’r??M% fle E‘”@ém(ﬁ\}/@" s°'ﬁ§’a§%m% A 04972 ¥20 It i's al so
possi bl eWhelhen an; yareasted f‘eter?ésea‘éel’? 9’8@%}9”9”?6%%@1’ PV“%WE!‘etcﬁ’Pté"“’t?asﬁ ‘doe done by
‘way. of - pwéshfterditptincte sglieproduisyas getiegd wmpremnolo)imtmnmnd griceiatdst he i ke, in

accor da”@ud&b#vﬁcu%%ﬁ'%ﬂogeﬂ *ﬁ@bé‘&ﬁ%‘ﬁhé Girte Bt %& )'né?&‘ed i JiPra0.8 g,The fol I ow ng

exanple illustrate and conmpound of - the present |nvent| on. It
will be BPPIY ood, however, that the invention is not limted to this
specific Exanple. Citrate Salt of 4-(3.4-Dichlorcohenyl)-2 (2-(4-nethyl o
ioerazin-l -vl)-benzyl idenel-thionmoroholin-3-on e In-a 1-liter :
round- bottonmed fl ask equi pped wi-th an overhead nechanical stirrer, the




10 free base of
4- (3, 4-di chl orophenyl ) - 2-[ 2- (4- net hyl pi perazi n-1-yl ) - benzyld de:ee]006hi onor ph
olin-3- one (30.14 g; 0.067 nol; prepared in accordance with the procedures
set fori{vos ternational Patent Publication No. ) was
di ssol ved iﬂ48g95 m 2-propanol. The sol ution was swg?@ﬁéﬁgheat ed to
50C. Citric acid (16.2 g; 0.084 m)l% was added in portions to the resulting
clear solution and the reaction mi Xflire was all owed to cool and was
granul ated at room 15 tenperature for 18 hours. A sanple of the
precipitated solid was exam ned by DSC to ascertain whether any unreacted
free base were present prior to c f tion of the white crystalline solid
product. After filtration, the so roduct was washed with 2-propanol
(100 m). and dri edThet dimte Galinddr 4ldédiorarapheny)-giistmetylonerptrtd: The title
- citrate Sahdylidenstibmeiebasiaone. 94% yield (40.6 g; 0.063 nol). . 7 June 2006
WO 03/048141 BCT/ l'ﬁl%%gfrgt%i%?léof Z&mC'nA{ > % The citrate salt of :
4- (3, 4-di chl orophenyl”) - T‘ -fﬁ-npe W |rrB $azin- 1-yl)- '
- benzyl i dene] -t hl onor phol i rff*;k-one. 2. The citrate salt of a conpound of
formula : ITH3 NdO d 3. A conpound according to claim1 having an x-ray

diffraction pattern chgracterized substagjially by an x-ray diffraction
pattern peak as measure{wit copper radijation of a 28 of about 17.4. 4. A
conmpound according to claiywl having an ywdiffraction pattern 10 '
characterized substantiallly by an Xiray jlraction pattern peak as

Fal i 28~9{ about 20.0. 5. A conpound

~ nmeasured with copper radiFati omof 3 |
according to claiml ha ray i ffraction pattern characterized
substantially by x-ray. \g actigon phattern peaks as neasured w th copper
radi asi on of a 28 of about™17.4 ant20.0. 15 6. A conpound according to
claim1 having an x- j £.f tipn ati)rn characteri zed substantially by
the follow ng pri rf?éf%)@%émgd ra(é{?%ﬁ}gf Fr %{%:]'rt"i a‘ﬁﬁ% taar’ﬁmﬁeﬁfﬁic%'%&ﬁ?%gbed in terms
of 28 an8hanrcEpzedisubsianbally b 28 urray dififaption pelipre Peakaasi medsuted wkhgbwe26 ( -
‘0. 2) d- vatadiatidpAy a £6 & abbut 734, 06. 8 _ ‘
: 4. A compound according to claim 1 having an x-ray diffraction pattern
10 characterized substantially by an x-ray diffraction patiem peak as measured with copper
radiation of a 28 of about 20.0.
5. ’ A compound according- to claim 1 having an x-ray diffraction paitern
characterized substantially by -x-ray diffraction pattern peaks as measured with copper
radiation of a 20 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 :

relting/decomposition transition at 198-199 °C.




17.45.1 18.04.9 18.94.7 20.04.4 21.24.2 22.24.0 24.03.7 2771?32%%642 8 7.
A corrpound accordi ng characterized by an onset of to clai mf1JUne

mel ti ng/ deconposition transition at 198-199 C. 7 June 2006 WO 03/048141
PCT/ 188'%3034@?7@1 22 8. A conpound according to clai m pcrimpasteri zed in that
when exanined by solid state 73C NWR cross-pol arizati on magic angle

spi nning techniques it exhibits theg,follow ng principal resonance peak 6
179.3. 9. A canpound according to claim| characterized in that when
exam ned by 5 solid state 13C NWMR cross-pol arization magi c angl e spinni ng
techniques it exhibits the follow ng principal resonance peak 6 177.0.. 10.
A conpound acéor di Agortysund adcbiding M[ﬁqtﬁéﬂa&@&eur}] thBAkneriREn ned by

: SpI NNl N n|queS It
By e sty TN $““‘°§’3535%‘3%§’¥a%°7‘1a‘"8 € 5, ctindasondlien s gty ey

~ conpound follaging Riinciky WB"'@P%%”"@E At acterl zed in that when examined by
- ~solid,state 18C NVRewwoss wobrairg itbailduﬁﬂ dﬁ&ﬂét@nz@@%' iﬁatgvﬂifg'&kéiﬂnéd 8' q‘i‘;i |6t
: hi bpt | ance o , . 6,

Tod o) e 5, R @“gi’*’@%a‘?ﬁ LB B oD eftnuster bredbinhesi g a

- conpound Oi‘tc‘%"bqrpﬂm’?@'rﬁii’“ﬁ‘FCﬁPﬁ?"ta 4 a phar maceuti cal |y accept abI e carrier.
+13. A conpount. ac éowoetipngndtapodliay tcleint @ lchaiscterR6d @ R WNEAEBRMIned b The use of

- a COWOUMdWPd'Wt&s%é}ér’}%&? %%hgww%%cggurqu%eg gﬁé{tc ment for the

®in cancer

t r eat nen rtension :
patients, "0% ﬁ@@@“ﬁ?ﬁﬂ?ﬁe%m Hd6n' s patients, postmyocardial infarction
EEA depr@ss, on, sﬁibs yAdropaind according. to claim 1 characterized in that when examined by

. solid .state °C NMR - cross-polarization- magic angle spinning techniques it - exhibits the
, ‘ fol!qwmg principal resonance peaks & 179, 3, 177.0, 171.6, 164.0, 151.0 and 144.1.
12, A phammaceutical oomposmon compnsmg a compound accordlng to-claim 1
and a pharmaceutically acceptable carrier.

13 A compound according to Claim 1 for use as a medicament.

14. The use of a compound according to Claim 1 in the manufacture of a medicament
for 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
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,
genatrlc depression, chronic depression; adjustment disorder with depressed mood or with anxiety
and depressed mood; rixed anxiety and depression; substance induced mood disorder: and
mood disorder secondary to a general medical condlthn, bipolar disorder, bipolar disorder-
depressed phase, generalized anxiety disorder, phobias, agoraphobia, social anxiety, social
phobia, simple’ phobias, separation anxiety disorder, postiraumatic stress syndrome, avoidant

- - personality disorder, premature ejaculation, eating disord'ers,‘ binge eating disorder, anorexia
7 nervosa, bulimia nervosa, obesity; chemical dépendencies and addictions to alcohol, cocaine,
heroin, phenobarbital, nicotine, marijuaha and benzodiazepines; cluster headache, migraine, pain,
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, endocnne 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,

i bromya!gra syndrome, stress mcontlnence Touretle’s syndrome tnchotlllomema Ideptomema-




synptomati c depression, depression in infertile wonen, pediatric
depression, nmmjor depressive disorder, single eplsode depréé%WS 006
recurrent depression, child abuse i nduced depressi on, post partum
depressi VAN thyni a: nild, noderate, or severe depr RSSVIBN49Rt h o

wi t hout atypical features, nelancholic features, psychotic features,
catatonic features; seasonal af fecti-#& di sorder, geriatric depression
chroni c depression; adjustnent disorder with depressed nobod or with anxiety
and depressed nood; m xed anxi ety and depression; substance induced nood

di sorder; d 0 r ar to,a general npedical condition,
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di sor der, S??ﬁ'ﬁi?ﬁd‘gt Vﬁﬁ’&'ﬁ%ﬁ%‘!ﬁfsa autispic P%{Yasuﬁﬁﬁ@ﬂoyme@d(ﬂmfder N@BbAspergatsnpl e
phobi as, d§el|§ar atleative mutisme thyordti BEtorCke 'vocad 66 tikdrddd Wﬂaﬁzaﬁénf@s%ﬁieﬁw%ﬂém

~avoi dant mté?ﬁftt&qnélp!o%lye dius'éﬁaérd%mnﬁﬁé n@éthglo% cgi ?ngbllat Inlgnnul cal {r b(a%qr e;” ders,

bi nge eatlrr}%nsq ok §ﬁaﬁ‘

cheni cal PHApeTdasETPagic ardﬁd’ﬁfl E'fef‘msdeﬁ“d)"h&ﬂ%ﬁm dm‘éf@ftf&ﬁ?!‘@) in atreaniah,

phenobar bital, nicotine, marijuana and benzodi azepi nes; cluster headache,
~.m gr ai ne, pain; Al zhei ner' s di sease, obsessive-conpul sive disorder, panic
di sorder, panic disorder with agoraphobia, nenory disorders, denentia,
amestic disorders, and age-related cognitive decline (ARCD). Parkinson's
di seases, denentia in Parkinson's disease, neurol eptic-induced

par ki nsoni sm and tardi ve dyski nesi as, endocrine disorders, :

hyper prot acti naem a, vasospasm vasospasmin the cerebral vasculature,
cerebel |l ar ataxia; gastrointestinal tract disorders involving changes in
motility and secretion; negative synptons of schizophrenia, prenenstrual
syndronme, fibronyal gia syndrone, stress incontinence, Tourette's syndrone,
trichotillonenia, |deptonenia; 7 June 2006 WO 03/048141 PCTI | BO2/ 04972 - 23
mal e i npot ence, cancer, small cell lung carcinoma, chronic paroxysmal

hem crani a, headache associated with vascul ar disorders, autism pervasive
devel oprment al di sorder NOS, Asperger's disorder, selective mutism chronic
motor or vocal tic disorder, somatization disorder, insomia, intermttent
expl osi ve di—sorder,  pyromani a, -pathol ogi cal  ganbling, inpulse-contro

di sorder, prenenstrual dysphoric disorder and
attention-deficit/hyperactivity disorder (ADHD) in a mamal .






