2 8 FEB 2007 A POLYMORPHI C FORM OF 3- PHENYLSULFONYL

-8- PI PERAZI N- 1- YL- QUI NOLI NE This invention relates to a novel conpound

havi ng pharmacol ogi cal activity, to processes for its preparal§&bB 2000
conpositions containing it and to its use in the 5 treatnment of CNS and

ot her disorders. W) 2003/080580 (d axo G oup Limted) describes the

pr epar at i on® FCLEYSHERY | FORN f U pHPHESBFBEPRA m81PIAER{EA S VImRUIFANEl e 16) in
addition to two pol ynorphic fornms of 3-

phenyl sul f onyl - 8- pi perazin-1-yl-quinoline (Forml; Exanple 51 and FormlI;

npl e 52@,3119\,&11.8!9?@%@%%%9%1 c%npbeﬁd ﬁ&h@éhnéfhae&béreélid?:ﬁw il sc! osed in

V\D 2003/ 080580 as ran clainmed to
. be useful iRPTHIESS Pé H&H?F%LP“CSQ HWBS't'?RSh tad“'@%itéﬁﬁ it pseind ?low been
found t hat trBaph@mbf@blISfajmthBHp‘ﬁcpéerazr n-1-yl-quinoline exists in a further
15 pol ynorphic formwhich is primarily characterised in that it possesses a

hi gher nelt n r LS. furth f or m of
3- ghenyl Su|\¢/§%ﬂ08@l8§ ?)& @Qx 8ré?pwrm§%ﬁ%%prwggltge P@PEF’?%B% QE” YIT l.

Thus, accor&iPipgfazip-TayHauingling §pesiple1 Skimadgitiensierwo ipalyairrpitia forms qfﬁraovr de

3- phenyl sul ﬂrﬁﬁviéulﬁﬂyiaﬂp|pemrnaz-yilﬁmﬁnqnhe (rormal Exemifle 5smankd Fordul; Bxaivple 32)e
present) i nvep é Eu% %uﬁh%‘-&bﬁkﬂﬁeﬁ?élscﬁs&% ﬂ%éz%db?-;’ﬂédspgléh'ﬁgkhg

Sui tabl y as %fgrovr eas | owi ng:
i nfrared, ?ﬁiﬂ%{ ?r%ﬂ Pélf‘?‘?dotﬂ 8r”sr=“rﬂ‘é|”et5ia '5d |°<§C|N§s Hifance and

mel ting poro’uinercﬁ&toa:lezs as pr ovided herein, including partial spectral data
provi ded herein. Thus, one aspect of the present invention provides a

ol ynorphic, formof 3- ulfo azr ui no
ey act or | G Triteer RRERA BakaVRuroRuR- R AapTallice AREGHT afvites peaks
at 724 1575@olypprphiglm vihieh isgamnarsearackayisgd i thetlig possegsesiapghenmsing 1081,
1092, 1118, poirt&fan Fok®d | add N8Thit2drher b8RAworphilBrm ol 3%henyiSulfonyildifiperakid 4,

1471, 1490,, éﬁ@%,omé?g}gfe;r%giogg%ﬂgﬁﬁp cml; and/or (ii) a Raman spectrum

cont ai ni ng pea 41, 285, 304, 318, 429, 545, 558, 614,
706, 724, 803, 856, 1000, 1023, 1080, 1093 1136, 1152, 1233, 1243, 1317,
1343, 1364, THLS7&:col@pRlp alfirdBaspe6os, thdﬁr&éent]r&@ﬁtrorﬁ@@]pramde 3oengistiforghdl or 35

(iii) ap X ReTe) A rTerlf’cSi'H @n (XRPD) pattern which gives cal cul ated
lattice sp%@?fﬁgs@faﬁ' § ' 11.94, 17.47, 19.55, 19.84, and 20.33; and/or

(iv) a nmelting point of 188C I n one preferred asgect t he pol ynorph of the
present i n@ntablgnthe prasedeisventionprevidesd-phEnyispiéenyl- mlmmﬂrvﬂﬂurnpuna.

accor dance guithtly b Bher8etdrised by data provided by at least one of the following: infrared,
Raman, X-ray powder diffraction or nuclear magnetic resonance and melting point data
25  as provided herein, including partial spectral data provided herein.

Thus, one aspect of the present invention provides a polymorphic form of 3-

phenylsulfonyl-8-piperazin-1-yl-quinoline, characterised in that it provides:

(i} an infrared spectrum containing peaks at 724, 758, 777, 804, 818, 838, 856,
30 905, 918, 948, 1023, 1055, 1081, 1092, 1118, 1136, 1153, 1178, 1244, 1302, 1318,

1365, 1378, 1403, 1444, 1471, 1490, 1569, 1584, 1603 and 2819 cm’"; and/or

(i) a Raman spectrum containing peaks at 159, 184, 214, 241, 285, 304, 318, 428,

545, 558, 614, 706, 724, 803, 856, 1000, 1023, 1080, 1093, 1136, 1152, 1233, 1243,

1317, 1343, 1364, 1378, 1403, 1446, 1569, 1584, 1602, 3050 and 3073 cm™'; and/or
35 (i)  an X-ray powder diffraction (XRPD) pattern which gives calculated lattice

spacings at 10.28, 11.94, 17.47, 19.55, 19.84, and 20.33°; and/or

(iv)  amelting point of 188°C.

In one preferred aspect, the polymorph of the present invention provides an infrared
40 spectrum substantially in accordance with Figure 1.



-t 2 B FEB 2007 1In one preferred aspect, the polynorph of the present

I nvention provides a Raman spectrum substantially in accordance with Figure
2. In one preferred aspect, the pol ynorph of the present inverithildd B8bvi des
an X-ray 5 powder diffraction (XRPD) pattern which gives calculated |attice
spaci ngs at 10.29, 10.76, 11.94, 14.33, 14.61, 14.93, 16.02, 16.80, 17.47,
17.92, 19.13, 19.55, 19.84,  20.33, 21.16, 21.36, 23.33, 23.9 24. 44,
24.67, 25.510N9pre{gredAspest, thepoymor .06%19 Proge B‘,"EQ@%@E‘WéQ% 2ME 06,

30. 35, 31. 2pecifen SEhstBRiabBGIn BBOMENCSBitlY FiguBa2.49, 35.18, 36.42, 37.34, 38.39
and 39.51. 10 In a nore preferred aspect, the polynorph of the present

I nvention Rrovides an X-ray 0 r di f£fr Lon. (XRPD) patter stantially

in accordaﬁ%8n?/vp'f‘ erﬁngqﬁpggtgFh%oﬁﬁgrg&gﬂhe?pﬁé%%?fr&ﬁrﬁ?{%gpﬁﬁgggg@ )f '%g pol ynor ph

i sol at e8l i mopderdiffiactiororXRitidmatten whigh gives walcwatedHetticerapagings & 10128  exanpl e

t hte k_noYvn f1o.r7r61,s1p.©4,3+4o$@my4l.es|;,lhﬂ.@eyﬂe@z, 1B.9% naan12.0g| 18us e 53)€ 04, alnyt og her

mat eri al . , r reow i [ sol ate
Eﬁi@t ‘le .ﬁs,%s@ts‘%?’fshgé%i 5442 zﬁi@é’ ggfﬂ ék&ggp?}.%méﬁb 28 ds

form In a aspe e 1S prov g yrmr;{)’hln’pure'form In
yot a fur t RS apaa 2 Aor0. 0 Srav T Ueh 3285, CREOpBIPRUT B4 H-4%y8(18 | i ne
form Most 3pr4ef 87.8b) 38.3% hed p@byhorph is provided in pure form 'Isolated in
pure fgpm refers to 3-phenyl sul fonyl -8-pi perazin-1-yl-quinoline FormII|

i t. of ferabl y >759 f Ly >90% ticularl
Da50s " 25 dE BaRrRpredus bRt Wi odvpdraBin I Eshnd iniedley e aeer -
3- phenyl sulpowdgn difitacierpeREAp rpattern substandalivie agperdanemyithEigyredent in an

| sol ated sanple. The conpound of the present invention has affinity for the
5>- HT6 re((::a@% .rpr@éégnt in%ent%%lénggﬁgaés%stfﬁe 8&@8@%%659#@%Euﬂe%fnt?%r Wh&pt ment of
certain I’sorders such as anxi ety, epression, eprlepsy, obsessive
conpul 35 ve aMDEAFEINOther raatalials, TOESXAIRIE 18 ROWE TS Sbé-aBRRYISUSORY-8Al zhei mer s
di sease, a@iperadirat-gtiquinglinetaraey dtnelr metersahd m | d cognitive inpairnment),

Par ki nsons Di sease, ADHD (Attention Deficit Disorder/Hyperactivity

dronme), sl eep disorders (including disturbances of, O rcadian rhythm,
Feedi ng. 4 RUFdBeee SReaF e sureyed Be Py & SaReLo: AAadl ePEF Al

from drug dhersds gravidedheapolyroerah irepuredorandn yetrd thehasneestitheenis eaevidedpi nes,

schi zophr erh&pdlymoipalin tEuiafie ESEN IMdsY Brefat@bliy Cthb oRmdishiszerplasningure st r oke
and al so d%S@Hders associated wth spinal trauma and/or head injury such as
hydr ocephal Us.” The conmpound of the invention is also

'lsolated in pure form’ refers to 3-phenylsulfonyl-8-piperazin-1-yl-quinoline Form Il

present in an amount of preferably >75%, more preferably >90%, particularly >95%,
25  especially >99% relative to other compounds or polymorphs of 3-phenylsulfonyl-8-

piperazin-1-yl-quinoline which may be present in an isclated sample.

The compound of the present invention has affinity for the 5-HT; receptor and is
believed to be of potential use in the treatment of certain CNS disorders such as anxiety,
30 depression, epilepsy, obsessive compulsive disorders, migraine, cogriitive memory
disorders (e.g. Alzheimers disease, age related cognitive decline and mild cognitive
impairment), Parkinsons Disease, ADHD (Attention Deficit Disorder/Hyperactivity
Syndrome), sleep disorders (including disturbances of Circadian rhythmy), feeding
disorders such as anorexia and bulimia, panic attacks, withdrawal from drug abuse such
35  as cocaine, ethanol, nicotine and benzodiazepines, schizophrenia (in particular cognitive
deficits of schizophrenia), stroke and also disorders associated with spinal trauma
and/or head injury such as hydrocephalus. The compound of the invention is also
expected to be of use in the treatment of certain Gl (gastrointestinal) disorders such as
IBS (Irritable Bowel Syndrome). The compound of the invention is also expected to be of
40  use in the treatment of obesity.
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expected to be of use in the treatnent of certain G (gastrointestinal)

di sorders such as IBS (Irritable Bowel Syndrone). The conpound of the
invention is also expected to be of 40 use in the treatment of §dth8sMily. -2
2 0 FEB 2007 Thus the invention al so provides

3- phenyl sul f onyl - 8- pi perazin-1-yl-quinoline (Formlll), for use as a

t herapeutic_substance, in particular in the treatnment or prophylLaxis of the
above di sordwsdhe inyepionaisaprayidens-phandsHiiopH-&piggiagivs!-yigguinoline (Form L),

3- phenyl sulfbowusel ast thepepeatic autistance; ipuiantitulandn (hedreatrhént)or praphylasis af the he

t r eat ment | ' i ' | 5 [£hi in-1-
cognitive %Tbg??ﬁ%%(%bsﬁgn %E&%ﬁﬂje Iﬂﬁﬁgﬁﬁqﬁ%\/@? ﬁgﬁléﬁgﬁ 4 ﬂggﬁi%gigp:hr eni a,
Sogni ti ve dEAHERIE (FRITTUN BERF KNS EAE PLYEESSSiRN ANER: ASREFITE hor

provi de§ a dissahechgsiretatashtagaiive declineopBYiDarbesityf milth cognitiesmpdirgentiers, in
mamal s i NcdcHBbfitemit NESMitividtiefidits G BBHiSphterddl Bhdséir i ng to the sufferer 10
a therapeutically effective anount of

3- phenyl sul f onyl - 8- pi perazin-1-yl -quinoline (Form Ill). In another aspect,
t he i nvent i B¢ ipyestipr Bisthen erayisies gimethat ehifeatmenbenproshyxreefihe gbavey | -

qui nol i ne (dfsyrderk,ih manwmélsenading Rehanss wichacomgtises aministaring teahe sufterr\ah
treat t r 5 ave
the. potiont {5 SRR s e Bind oS B8 Terazh oy SRR ek

pol ysi al yl dted neuron cell frequency in brain regions such as the rat nedi al
tenporal | obe and associ ated hi ppocanpus, as described in WO 2003/ 066056.

Thus, 20 aqgehehBgadpRce tHkhldiion Priidds thé ubdsr ﬁ?ﬁé%ulﬁbﬁﬁ@bib@ﬂ&zﬁn\l\ﬁ{}m ovi de

e el o R LR el i s et 7 o7
3- phenyliBsul fropiaxa-afithraboverflisorgérsqui nol ine (Form I11). In order to use the

conmpound of the present invention in therapy, it will normally be 25
f | at ed 4 - t 4 y ifi ' it d
e 872 NGB PRUL bl GUBP 020 BBoh 58BN Bl i

I
phar maceut ile@;cegoqﬂlyﬁ' Igtpd peufan el EBAyRICEdR brain regions such as the rat medial
3- phenyl sultempyial Bbpiqrer assioniafiedyhipproangius nes @Escribed| ih )W 0ak@D3/@66056. Thus,

phar maggut i £abidihgds GERHALH Bpeat df i pre3tatAnRPEEAREEHVERBla RENBATF bichibiiAg t he
i nvention, which rrar%gbe .tBr epar ed b]y adm xturte sul t abl a},h han‘ol ent i

t enper at ur &"E¥PL BB RANInC NG, ceDlrgh ReTvews SYstElM §f aaﬁ’é’l'ﬂf'@%"\" ¢ gprgprises the
parent er al step efeadminisigdng diphengsultonyledriiperzis iryhquinelipe fEotimilbhe f or m of
tabl ets, capsules, oral liquid preparations, powlders, granules, |ozenges,

[econSt ] Utglhl oo BONIERS cotoBSd BONE oPLschlUEAIBh T B4, A0 SimiyBNS! Ono o

supposi tori
25 formulated intd a pharmaceutical composition in accordance with standard
phamaceutical practice. The present invention also provides a pharmaceutical
composition, which comprises 3-phenylsulfonyl-8-piperazin-1-yl-quinoline (Form i1}, and
a pharmaceutically acceptable carrier.

30 A pharmaceutical composition of the invention, which may be prepared by admixture,
suitably at ambient temperature and atmospheric pressure, is usually adapted for oral,
parenteral or rectal administration and, as such, may be in the form of tablets, capsules,
oral liquid preparations, powders, granules, lozenges, reconstitutable powders,
injectable or infusable solutions or suspensions or suppositories. Orally administrable

35  compositions are generatly preferred.

Tablets and capsules for oral administration may be in unit dose form, and may contain

conventional excipients, such as binding agents, fillers, tabletting lubricants,

disintegrants and acceptable wetting agents. The tablets may be coated according to
40  methods well known in normal pharmaceutical practice.



35 conpositions are generally preferred. Tablets and capsul es for oral
admnistration may be in unit dose form and may contain conventi onal

exci pients, such as binding agents, fillers, tabletting IubricgEEg

di sintegrants and acceptable wetting agents. The tablets may b %tz@(]l
according to 40 nethods well known in normal pharnmaceutical practice. -3 2
0 FEB 2007 qal Jiquid _preﬁ_lar ti,ons nm/ ﬁg@in thF formof, for exanple,
aqueous or QYR iauid RigeRGtgRS May be i iNg{em ahiRr&xgmele. aguens Q5 ILFYSPERSION. o gy
be in the fsolutipnd, emnulsigng spabps tor Eldirsy @aoasbe inuhe tormabftahdmpgeraeiucbior ot her

sul tab![e V‘?«F&&Jgﬁtuﬁ@rﬁ Q4R w&tﬁ-or@ﬂ@? sLitfbiE ¢H& Baford ﬂjéé?slsudl?bq_u@%?éﬁdrﬂtgons c
conventional addit.ives such_as .suspendi ents, enul sifyi agent s,

on: aqueou RSN BT VANl AR VRE R A Sy B s 2B ARERE ™ oy
desireds coMASHEPEh¥EhIEiES(WdUieh Mgy inslude eOble eils).Presasyatlyas.cndelf dpsired,

adm ni st r atdofventibhali flhvbiMingsdtesaBardne. ns are prepared utilising a conpound

of the invention or pharmaceutically acceptable salt thereof and a sterile
vehicle. The 10 conpound, depending on the vehicle and concentration used,
can be eit F&F PEREiREARAUNpEtral HP'géJg'TidHSQQ?efOUB%?@ rrepargd wiilising 3 AYMRIINGt i ons,
t he conpourd thesinvdsdiodics pobrneatelitically aogeptdtile salbihdreof bhe a sédrite vahicle dTHeef or e
fil1ingoi Nnte@nipobhd, ld@PkRdikh 8h thE véaHIIO YhE cBt@nTF 8N Ukeq, cmyfei}r}%egg%%hued

adj uvants such as a.local “anaestheti.c reseryatives and e agents
are dissol EassAveRin Oerveniele” 1% preparit selufrs e gompeu)d cambe SERANG O on can
be 15 frozémeetionendffiiter pteglidedthefaradling iito asuitathe viaberaampauimendiseatioer vacuum
Par enz e: ﬁ' tAc@uﬁiﬁgéﬁdm%dﬁern@rs@a@égd bRl SnEestRme, p_ﬁézltéfvéth@s %ﬁtﬂrbui}?@rm@?r :
exce a . nen vehi . in
i ssol ved. 2B EFRRNIES i he ILTREN TBierhdndd e EhRY, s BihERcoltBeT,
conpound cdfpzee agerdiling igtthp yiaband g matergemoned upger vagiye. Barepiasalsuspensi on
in a steri|saspatsionsare Acpandcigesnbsibytiallp treusdne ranteroexoept thahthe2dmpgend | S
compound.  ShPehAPRInb vBfickiind @l of defigrubidlef A LSRG A tahotbe | ¢

. , . 0 0
o oF or abi y AEFIAPIRDEG By dlAtoDy The el ke SIEFIRod bierbrsis © AR ng on
t he met hod axfdedwidraisyspensiann axgerié vehide.c Adyantageousiypa sudaaiard @r ivattinpe

treat mept Qfgehhis itiRieRNE Md &iRshstion @ fRNiatduhiformVdstibitibntdithelsdiidounay W t h
t he seriousness of the disorders, the weight of the sufferer, and other
simlar factors. However, as a general guide suitable unit doses nmay be 0.05
to 1000 ng, Thegioapssitioaimay epnian (tgr@msz/oﬁg%%ow wsighip Peefergbly romn1Ghig;603nd such
unit  dosesywidightpsfahe matieymbriaig depungingrotcthe ngha ofeadmisibirdtiongh

adm nistration nore than 30 once a day may be required; and such therapy may

extend for nunber  of weeks or
X 25 'I%e ose of the compound used in the treatment of the aforementioned disorders will

vary in the usual way with the seriousness of the disorders, the weight of the sufferer,
and other similar factors. However, as a general guide suitable unit doses may be 0.05
to 1000 mg, more suitably 0.05 to 200 mg, for example 20 to 40 mg; and such unit
doses will preferably be administered once a day, although administration more than

30  once a day may be required; and such therapy may extend for a number of weeks or
months.

All publications, including but not limited to patents and patent applications, cited in this
specification are herein incorporated by reference as if each individual publication were

35  specifically and individually indicated to be incorporated by reference herein as though fully
set forth.

The following Descriptions and Examples illustrates the preparation of the compound of
the invention.
40
Description 1
3-lodo-8-nitroquinoline (D1)



nmonths. Al publications, including but not limted to patents and patent
applications, cited in this specification are herein incorporated by
reference as if each individual publication were 35 speC|f|caQBfE&dw7
individually indicated to be incorporated by reference herein as though
fully set forth. The follow ng Descriptions and Exanples iIIustrates t he

preparation of the co t he vention. SCI 1

B odo- 5. nivsuat e i BirpaUipotineg 1D 3, Spolie il i bragreatea

8- ni t r oqui mithiNsiedgstgoingmide (6% adl-§9 me!)asetionwisgcavar Q@omuﬂag andevarmeafed with
N-i odosuccigpirgifees K. 15 Rurther QoﬁﬂnfﬂiDMloWUbtlﬁlmMéQSCg(eHMOWEStIm&)dueétﬁaMr med

to 62 C f e fide ikl IS AR bbb BT gm%@g;ega%@egmé)s&v%

was i ntroduc ure fore coo ng to

anbi ent 3t eNGEreNQYes. I YREUQ KegRing thesleperategdiply $9 Gadhi® residignvay t he
t enper at ur disbelleinfichrofiethareyR d) endvwashbdssactessielywith sitictahadleane (2 L)

'?gdx""istsd ? ﬁ%rbécﬁ?(e% Mg}ym %ooaéu&gufa?clﬁg:ﬂ'tg.%a ﬁe’i’té%gﬁh%r? 1519' ution
bri ne ( 100 A1 ( Choine ﬁié)ooméa% i BN R BaSH VB b
The mi xt ur @hesvixt@iel was @terechand the soblenbremavedity gisle 8 yelpw golid \ybllclh s@ssol id

whi ch ygs FetaitiRdrh eBRaddtAE b them Ad +) &s gonpound
10 Keamanafriann g eR e ey T oL

H, dd), 8. 66 ( Hz); Mass
Spectrum : 6@@%%)27 6@&1%@@ tp ,4 %L: Ha). @(QJZ ((l N’Hd‘;).: 35@5(1‘58@0} F'@szﬁ- 1@
B- Ni tro- 3- ph¢ny UstgHnyl qui nol i ne (D2) 3-1odo-8-nitroquinoline (D1) (135 g,

0. 45 m)l) é‘)ﬁ%ws?’ﬁ&m%d“ éégcg%glgb@ Q54 Cﬂe(Ml-( .4 L) in a5 L 3-necked

fil ask fi an ov tirrer, er an argon 20 atnosphere. This
m xt ur was treated successively with anhydrous sodi um phenyl sul finate
(99.6 g 0. Gescriplign 2and bi s-(copper (1) trifiate) benzene conpl ex (170 g,

0. 338 nol ) g. ﬁh@-@-ﬁﬁéﬂﬁlsﬁlﬁoﬁﬁlaﬁifn)thél%Di)eat ed to 65 C for 18 h. The m xture
was  cool ed,3 lodo-8-nitroquinoline (D1) (135 g, 0.45 mol), was suspended in dimethylformamide

(2.4 L)in a 5L 3-necked flask fitted with an overhead stirrer, under an argon

20  atmosphere. This mixture was treated successively with anhydrous sodium
phenylsulfinate (99.6 g 0.608 mol), and bis-(copper (1) triflate) benzene complex (170 g,
0.338 mol). The resulting slurry was heated to 65 °C for 18 h. The mixture was cooled,
filtered and the solvent evaporated in vacuo. Acetone (2.5 L) was added to the residue
and the solution filtered. The filtrate was evaporated in vacuo, a further 2.5 L of acetone

25 added and the mixture filtered again. The solvent was evaporated in vacuo and the
residue dissolved in chloroform (3 L) and washed with 10% aqueous ammonia (2 x 2 L),
and the organic phase was dried over magnesium sulphate and the solvent evaporated
in vacuo. The dark brown residue was purified using a Biotage flash-150
chromatography apparatus (5 kg silica gel) eluting with hexane and increasing

30  proportions of ethyl acetate to give the title compound (D2) (81.5 g, 58%) as a yellow
solid;
&y (d6-DMSQ) 7.67 (2H, t), 7.57 (1H, d, 7.96 (1H, 1), 8.13 (2H, d), 8.51 (1H, d), 8.59 (1H,
d), 9.42 (1H, d), 9.50 (1H, d);
Mass Spectrum : Ci5H10SO:N; requires 314; found 315 (MH).

35
Description 3
8-Amino-3-phenylsulfonylquinoline (D3)
A slurry of 8-nitro-3-phenylisulfonylquinoline (D2) (46.7 g, 172 mmol), in tetrahydrofuran
(750 mi) was added to a stirred solution of 30% titanium (!Il) chloride in aqueous HC!

40 (470 ml) [Supplied by BDH] cooled in an ice bath, at such a rate that the temperature
was maintained below 35°C. Once the addition was completed, the solution was stirred
for a further 10 minutes then water (1.5 L) was introduced and the mixture poured into a

-5-



filtered and the sol vent evaporated in vacuo. Acetone (2.5 L) was added to
the residue and the solution filtered. The filtrate was evaporated I n
vacuo, a further 2.5 L of acetone 25 added and the m xture flzjg g[w?gai n.
The sol vent was evaporated in vacuo and the residue dissolve orof orm
(3 L) and washed with 10% aqueous ammonia (2 x 2 L), and the organi c phase

was dried i um te, and th ent eva orat n_,vacuo. The
dar k brovvn e @?%%gnﬁ)ﬁa&a@ R@gsﬁyfﬂbwﬁs EF%tFﬁéé pPF'&EW dﬁﬁpghﬁ?lggraphy
appar at us (PBtasgiugi ¢arbenaiein)oréeriviatigingt h8.he L&A @68 g; H@ﬁéﬁ@lo was 8dded and
pr0p0rtlon30mj‘weetdsyybrtm RisSiuhOcarbrtaté hﬁmtamtduepleeﬁw;)umé hbBRre@@s. 5 g, 58%

| 1H,
13 Vi st vcggo 110 b oo oelegied 1 )
Mass Spect tiptsh ejstica plgARE0 g beful ”?Qa‘é"t"SfPEthe'fQiQH@f 9(\91-@1 L Heatbyli ption 3
8- A no- 3- @vetad pudidhiongingthiane(1 b ThHa3gordbisddiwnggniofphases were evaporated and

8- ni tr0- 3- phe Rkl st @ﬂe@%ﬁ@ﬂlﬂ orﬁ Pﬁ?u Btfage fgashﬁgcﬁ%ma)tdgra& apparatus
tetrahydrof(?ran a stirred %B ot tani um

(111 ehl orfd@si ool d w?&%ﬁ)anﬁ%ﬁﬁ%prsyoeepﬁo #eB 9 an

i ce bath, dhe Qﬂ&:wnapquadéﬂ)ﬁh@ﬂ &md’&“/drﬁs@rmlabmwmhﬁm nt ai ned bel ow 35C. Once

the ?dfﬂoz Ih R ( @@a statmtﬁt@ds 1b2 ﬁ?'dﬂ)m% VB gaz IgrzmedHt torsotusd gﬁ{ n§90 c

m nut es C an e mXxture oure Into a -
8B ke Ao s, GeROHCSY P

2 B FEB 20 rred solutlon was treated by
porti onwi sé\/‘%ﬁ?cﬁﬁeﬁtﬁwnep@'bﬁ@zf\‘zd@ﬁ‘a%laﬁﬂw fesnbghatMtidn order to attain pH

-8.5. EDTA (250 g, 0.86 nol) was added and followed by further potassium

carbonate t gign pH -8.5. The mixture was extracted with
di chl or ;e (;I J[ L' 51 the c i ned organi ¢ phase passed 5 through a
silical @’@3 5‘9'BHH WW'FW'?% er dichloromethane (1 L) and 10% et hyl

acetate | n SAmimosi-phaxtylsaiieny{quingline TR3) (Sb.61y, Aeld roolywas disphixse s wer e
evapor at ed tabrodcBec HAS (BLHRI) é eJtﬁ@ﬁmurb%vaﬁ;raﬂ‘euc%beasuwgﬁdoﬁhemme Fl ash- 75

e T oA ARIER B e o B S 4 M el 121
g, 72% as nitrijge(Bed rnB fweceterifrite; (399 neHmaichkines)at 3. tgmperaturgof sp °C7 Qmae(tUe H, dd),
7.25 (20H, djtion ad4ombletdd, the mkiird wasS8rréd@tdr il minledthed td@a-(R1-1, m, 8.70
E &/HH) s). %u%aﬁrﬂ'nc!ﬂiurmddidgb(ﬁ g?B%trﬁH%ddegjp%Hﬂo%%Ngeéﬁ%‘{HeetgmagéiureOund 285
' below 10 °C. The mixture was stirred for a further 20 minutes then concentrated in
vacuo. The dark residue was subjected to flash-758 chromatography (2 kg silica gel),
eluting with hexane and dichloromethane to give a brown solid. This was dissolved in
25  dichloromethane (500 ml) and washed with 10% aqueous sodium thiosuiphate (2 x 300
ml), dried over magnesium sulphate and concentrated to an orange solid. This was
triturated with methanoal to give the title compound (D4) (25.2 g, 75%) as a light yellow
solid;
dr (CDCl3) 7.39 (1H, t), 7.53-7.63 (3H, m), 7.96 (1H, d), 8.04 (2H, dd), 8.50 (1H, dd),
30 8.79(1H,d), 9.32 (1H, d);
Mass Spectrum : CisHoNQ,SI requires 395; found 396 (MH™).

Description 5
3-Phenylsulfonyl-8-piperazin-1-yl-quinoline (D5)

35 A 100 ml three necked flask was charged with Pd,(dba); (174 mg, 0.12 mmol, 0.03eq),
8-lado-3-phenylsutfonylquinoline (D4) (2.5g, 6.33 mmol}), 1,1'-bis-
diphenylphosphenoferrocene (316 mg, 0.57 mmol), sodium tertbutoxide (851 mg, 8.86
mmol, 1.4eq) and piperazine (2.72g, 31.6 mmol, Seq). The flask was evacuated and
filled with nitrogen 4 times then anhydrous 1,4-dioxane (17.5 ml, 7vol) was added The

40  mixture was stirred and heated to 40°C for 16 % hrs.

The dark solution was allowed to cool to room temperature, dichloromethane (12.5 ml)
was added and the solution was washed with H.O (12.5 ml). The aqueous wash was

-6-



Description 4 15 8-l odo- 3-phenyl sul f onyl qui nol i ne (D4)

8- Am no- 3- phenyl sul f onyl qui noline (D3) (31.6 g, 0.11 nol) was dis din
trifluoroacetic acid (60 m) and the m xture evaporated. The r dd N br own
oil was dissolved in acetonitrile (200 mM) and added dropwi se to a stirred
solution of n-butyl nitrite (6.1 nm) in acetonitrile (300 m) maintained at
a tenperature of <56 C. Once the 20 addition was conpleted, the m xture was
stirred foextfactes withnditidsrotriedhaneatndahé nembined bygamtdayarswiecdexteac{eBwith 5. 22

mol ) addedyppy %H?@%I?efhe‘%%ﬁ@lm c{meo&mp@rwéaéaas@@dm ée%n%romaaaﬁb&tyre wes
stirred for,z u& 2 02 a; B ﬁlgnce rat(e1 ; vacd@ d dark

resi due wa)S0E} EHISITY *Ofal%"gVF Baskn PIGRRIS IR 'Ry W™ 13088 é@ el uting
with hexanﬁaﬁnﬂaaﬂc@lﬂddﬂ aenaciuater bathgl A\ Aguenus\aedision hydroxide &13 /@l wesssol ved i n
25 dichy or@d@dhaﬂletétﬁ e mathehe WRBIRSh Virtdd ot GSera GarsuIstup® dntil @ll thY Qigs phat e

(2 x 300 n t an orange
olg’ Bl t?ﬁfe PP ERERIc e ha v MBE%EP%FS Serstng (o)
(25.2 g, 7e%acied with digheropethang 7s5dﬂi)dh989mpea¢9$a”w iggere were C(P.f)cenfra@g 7.63
g 3§2 Er)lH 7Tufer (dddce ress8relib. 452tk Isoodtdhe (B5 5) wadtaddd) to theBa®.brdwf 1H, d)

t Iﬂ%
Description I%tl%ﬁ% y A cfr*’s’i‘élhsl é eraﬁe\&éoéérr%@a r:b%;‘?nt &%%;@ 00 m
t hree ck‘éaoqtﬁ'a% @ Hesrasegd qy l'hFP %B&j‘ Yuiewas org ®3eq) ,
8- | odo- 3- pheriefara lbkingydogied ol ive/wdbds) batl2 fa 0 r@nB@emmnthye wa$ fitertd end the
di phenyl phea@mteewmﬁ&tahél(é AP ThE calle WED tlied SRSlr et UcRH fpbakisOrd t@ee%(\(e%l ng,
8.86 mmol (llltl e anand ﬁg,,ﬂ g, 31.6 mol, 5eq). The flas
evacuat ed g‘ﬁ : efcﬂ g 2 times then anhydrous 1, 4-di oxane (17.5
m, 7vol) WaéRddetd ( ﬂHeb&lOS fh%ﬁ 1), Red (46 m). 2 RAH, et 48-1.60 Fdtmor 16' /2

hrs. The daik (319) di)i &n5waR, @), bawedHt @).cool to room tenperature,
di chl oronet hane (12.5 m) was added and the solution was washed with H20

(12.5 m). _The a ueous wash was -6 2 8 FEB 2007 extracted with
di chl or oneEX@MBleahd t he conbi ned organic layers were extracted with 5M HCl
(2x12. 5 m Prystaléisatiorbofn®phanyleolisnyl sypiperazin-¢-yheainedinei(Farng dil)chl or omet hane

2.5 m)tﬁwhf%hfé fQird sl (O % ) Was BisS0IREmRh 6t °> M) was
added f@ @; *’?u ﬂWagﬂgo dl_ll%r;u'ar] et‘;(: ?\7{@ ﬁ ﬁi J,(C](YI A{ d(‘)alq}s Isodi um
hydr oxfde IHJ h\o(glzgmng tore ux he resu tan solution was en treated with charcoa

(1.259), flltered then the solution was allowed to cool to ambient, crystaliisation initiating

at ~60°C. The product was collected by filtration, washed with isopropanol {(10ml;)and

dried in vacuo at 45°C to give the title compound, 3.1g, 62%. Melting point 188°C.

25 Example 2
Crystallisation of 3-phenylsulfonyl-8-piperazin-1-yl-quinoline (Form Iil)
(Alternative Procedure)
3-Phenylsulfonyl-8-piperazin-1-yl-quinoline (D5) (10g) was dissolved in ethanol (80m})
with warming to 70°C. The resultant solution was then treated with charcoal {1g),

30 filtered, and the filter bed rinsed with ethanol (20ml). The combined filtrate was adjusted
to 54°C, then cooled to 50°C over 15 minutes. The solution was seeded with 3-
phenylsulfonyl-8-piperazin-1-yl-quinoling {Form 1) (10mg), cooled to 35°C over 30
minutes, held for 1 hour, then cooled to 20 °C over 30 minutes, and stirred for a further 1
hour 15 minutes. The product was collected by filtration, washed with cold ethanol, (2 x

35 10mil;)and dried in vacuo at 40°C to give the titie compound, 6.64g, 66.4%. Meiting point
188°C.

Example 3
Crystallisation of 3-phenylsulfonyl-8-piperazin-1-yl-quinoline (Form Il
40  (Alternative Procedure)
3-Phenyisulfonyl-8-piperazin-1-yl-quinoline (D5) (10g) was dissolved in ethanol (80ml)
with warming to 72°C. The resultant solution was then pumped through a Cuno R55SP
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5 added whilst stirring, the mxture was then stirred at roomtenperature
until all the solids were dissolved. The | ower organic |ayer was renoved
and the aqueous |ayer was extracted with dichloronethane (7.5 Zh)EBZQﬁ
conbi ned organic |ayers were concentrated under reduce pressur S5
| sooctane (2.5 nl) was added to the dark brown solution resulting in
crystallisation, the mxture was stirred at roomtenp for 5 mn then 10

i sooct ane (I im0 g 9ecrRd vezrebipresheated taph C) yige sinter u#r@%Eheaef&ﬁ"%{'@Wﬁ tenp
for 1'% htse Qafofier beregastea with étharsoh (200d). V\Emeecomarhlad fittrate3@asthented toe

m xture wagod éz ﬂotrea.egon@@ﬁuetrhstenaaﬂﬁen%@E@q t&"‘sb"C ! AR wWad é@baxed witgscake

was dried u ressure to npo . yleld

1. 67g, 750Phey SC’BES@H%'P'F’% ragin 11"'1%“"‘18&'?‘3 @”Tép mg 000&"312%%%3 ¥e % 7.27 (1

H n, ¥.49imnted hesHor hour, 1lmer8:ooted(t920°c‘dqyerw mtayte(s:mmd siitjed for 2furfher, d).

(Ef:arrpl |e| |1) @8 Yot Imh%qiro@mt%s%om@wysnwrétmywa&ww With ahbhol ?M’n ar)cw agdd ne
orm b was

di ssol ved ﬁcgo(é?%%ﬁglgq%{? ?gg#@ﬁaﬁdﬁjﬁ%ﬁﬁﬂ /%9 t@ﬁ 1? e resul tant

sol ution was then treated with charcoal (1.25g), filtered, then the solution

was al | owe@htimacterisingtdatardrorted forcExestpgd i sation initiati ng at -60C. The

Producig wasme firlafsd bt orthe 8o @9@%&% %ﬁ? 'Avk%?tglbﬁr)] Fand

188C. 25 @'0@ thttegq’}’ Y'Isaakll]IYﬁJiS%iA (E% sory Rspectrum gureq P

3- phenyl sulsh@m/baraismtp&flaiﬁﬁ 7y 804 @it 6,0838n85@ F5 18,1948, 1023, 0611088,

Procedur e) 18e4Reny| ‘Fffdﬁf Q’Wé 1878 1288 a7302; 1344, 1865 MA78Ne44DAN44 HAGY, VR,
di ssol ved |§6€:1Eﬁ9 k; c%gl 8(1%WI ‘th warmng to 70C. The resultant solution was

t hen treaté ,‘ 30 filtered, and the filter bed rinsed
with elhanol (20ml). The conbined filtrate was adjusted to 54C, then cool ed

to 50C overFTIRamamsiettra of kemplb it glass Wwbes aerdgshuivel usidg a ThermNicolet 960

h | sul f E to 35C
bver 30 Mo %X%‘%fbng”“?%”?@(%wié’@éd% W et Uifth L0 2ng
stirred foPO‘é(eﬁ‘QfﬁPHéleat the emals Pasition- e 20013ranE WedR) EqColres %&Iqﬂéct ed by
filtrati onresphsibed w t h cold ethanol, (2 x 35 10m ;)and dried in vacuo at

40C tO 'V?héfﬁ' Fzrﬁéﬁs ur@:zEé%ws%né%t%@étﬂslagzﬂplzlaﬁ 2658864, Fpganpl e 3

Z:By?ift er ndeb RSEr R A é%h@ﬁy S0 ol 1%, Jod oo 28, i %qﬁiﬂnn'e' (b5)

(10g) was dR43dBYed343, 36 riars,(190a1 1446, 1569 1584, 1602, 3050 and 3073 cm™

The X-Ray Powder Diffractogram pattern of the solid product {Figure 3) was recorded
25  using the foilowing acquisition conditions: Unground material was packed into top-filled
Si cups. Powder patterns were obtained using a Bruker D8 Advance X-Ray powder
diffractometer configured with a Cu anode (40 kV, 40 mA), variable divergence slit,
primary and secondary Soller slits, and a position sensitive detector. Data were
acquired over the range 2 - 40 degrees 2-theta using a step size of 0.0145 degrees 2-
30 theta (1 s per step). Samples were rotated during data collection. Characteristic 20
XRPD angles are 10.29, 10.76, 11.94, 14.33, 14.61, 14.93, 16.02, 16.80, 17.47, 17.92,
19.13, 19.55, 19.84, 20.33, 21.16, 21.36, 23.33, 23.96, 24.44, 24,67, 25.51, 26.12,
27.13, 27.77, 28.06, 28.35, 29.23, 29.46, 30.06, 30.35, 31.27, 32.35, 32.66, 33.08,
33.77, 34.49, 35.18, 36.42, 37.34, 38.39 and 39.51°.
35
Brief Description of the Drawings
Figure 1 shows the Infrared spectrum obtained for 3-phenylsulfonyi-8-piperazin-1-yl-
quinotine (Form 1l1}.

40  Figure 2 shows the Raman spectrum obtained for 3-phenylsulfonyl-8-piperazin-1-yl-
quinoline (Form Il1).



with warmng to 72C, The resultant solution was then punped through a Cuno
R55SP -7 2 0 FEB 2007 filter into a second vessel (pre-heated to 55C) via
a sinter funnel. The original flask and the Cuno filter were MaiefiiM t h
ethanol (20m ). The conbined filtrate was heated to 72C to redissolve the
material, then adjusted to 50C. The sol ution was seeded with 3-

phenyl sul f onyl - 8- pi perazin-1 -yl-quinoline (FormlIll) (10ng), cooled to 35C
over 30 5 rfiguredshoweltie XdraylPavsier Diffractagi@sooligined faGepherytsuonyBnut es, and
stirred forpigerban-tReguindfhe@ard )The product was collected by filtration,
washed with ethanol (20m) and dried in vacuo at 50Cto give the title
conpound, 5.64g, 56.4% Melting point 188C. Characterising data recorded
for Exanple 1: 10 The infrared spectrumof the solid product was recorded
using a Nicolet Avatar 360 FT- IR spectroneter fitted with a universal ATR
accessory. The FT-1R spectrum (Figure 1) shows bands at: 724, 758, 777,
804, 818, 838, 856, 905, 918, 948, 1023, 1055, 1081, 1092, 1118, 1136,
1153, 1178, 1244, 1302, 1318, 1365, 1378, 1403, 1444, 1471, 1490, 1569,
1584, 1603 and 2819 cml . 15 FT-Ranman spectra of sanples in glass tubes
were acquired using a ThernNicolet 960 E.S.P. spectroneter. Excitation at
1064 nm was provided by a Nd: YVOU4 |aser with a power of 400 mWat the
sanpl e position. 1200 scans were recorded at 4 cm resolution. 20 The

FT- Raman spectrum (Figure 2) shows bands at 159, 184, 214, 241, 285, 304,
318, 429, 545, 558, 614, 706, 724, 803, 856, 1000, 1023, 1080, 1093, 1136,
1152, 1233, 1243, 1317, 1343, 1364, 1378, 1403, 1446, 1569, 1584, 1602,
3050 and 3073 cml . The X-Ray Powder Diffractogram pattern of the solid
product (Figure 3) was recorded 25 using the follow ng acquisition
conditions: Unground material was packed into top-filled Si cups. Powder
patterns were obtained using a Bruker D8 Advance X-Ray powder
diffractometer configured with a Cu anode (40 kV, 40 mA), variable

di vergence slit, primary and secondary Soller slits, and a position
sensitive detector. Data were acquired over the range 2 - 40 degrees
2-theta using a step size of 0.0145 degrees 2 30 theta (1 s per step).
Sanpl es were rotated during data collection. Characteristic 20 XRPD angl es
are 10.29, 10.76, 11.94, 14.33, 14.61, 14.93, 16.02, 16.80, 17.47, 17.92,



19. 13, 19.55, 19.84, 20.33, 21.16, 21.36, 23.33, 23.96, 24.44, 24.67, 25.51,
26.12, 27.13, 27.77, 28.06, 28.35, 29.23, 29.46, 30.06, 30.35, 31.27,

32.35, 32.66, 33.08, 33.77, 34.49, 35.18, 36.42, 37.34, 38.393htd @Y. 51. 35
Brief Description of the Drawings Figure 1 shows the Infrared spectrum

obt ai ned for 3-phenyisul fonyl -8-pi perazin-1-yl- quinoline (Formlll). 40
Figure 2 SE%\/SH the Raman spectrum obtained for

3- phenyi su | -8-piperazin-1-yl- quinoline (Formlll). -8 2 8 FEB 2007
Figure 3 shows the X-Ray Powder Diffractogram obtained for

3- phenyl 5U’4 f ony A p8lyRidPgHia Fdrir df-3ypheiyis DfdriyR&-plpeedAi-h Iy huuno%@ciﬁréﬁﬁ%s@@m

d ai ns: Q hic formof 3- phenyl sul fonyl - 8- pi perazi n-1-yl - qui nol i ne
characteri sé&g % rg?ﬂgﬁ it Er ovides: 5 (i) an_infrared S@ectrum cont ai ni ng

peaks at 784, 7sminfrared spegiumgpgtaininppeais@t 724058, 616, 8094818,£3838561 055,
1081, 1092905, D18, 948 3623, 153, 108178092, 2448, 113621 15831878, 10385130L37818,1403,

1444, 14711361549978 4269, 4?&8447@%%3@%92 @é)sla 8’49’%m(”é§%dé} Rama”
e b CBbe- b Bamagpedidn RGN adks Bt 1@% 24? §é5321 1

1243, 10 &@75581&141370&,31?4 8&3%6 1@&%102&46801’6@9 111%4!152,6’(223 BBE) and
S?ngclgl C@?‘g{ 2545 2}(3}[6%1 %?BX‘IE@B’ 1ﬂ@8‘d@69d158°4r 3662, QOS() 535’@)79%1?1955611/%' gz and
20. 33; andmr (?v%('ray H@ng?r ‘gﬁf &Y ‘ﬂ“@@é’@?‘?mﬁ% [91 g'x 8?19%}3251& tg%écor ding to
clai m 1 wheraeings &y 1828, &ho4 nt4h d8-55peeBaand 2LBEt am/pal |y in accordance

wi th Figurgv)l. 3mefingdamfpbsdccording to claim1l or claim2 which provides

a Raman spectrum substantially in accordance with Figure 2. 20 4. A
polyrmr h accordi n to any one of clajns 1 to 3 which provides an X-ray

powder i f?ractf‘(ﬁ’ﬁ MADRCOORYIPG FCaim T Whigh pei IEEUT‘H?@@ 9PEE¥YBe spaci ngs at
10. 29, substantially in accordance with Figure 1.
3. A polymorph according to claim 1 or claim 2 which provides a Raman spectrum

substantially in accordance with Figure 2.

4. A polymorph according to any one of claims 1 to 3 which provides an X-ray
powder diffraction (XRPD) pattern which gives calculated lattice spacings at 10.29,
10.76, 11.84, 14.33, 14.61, 14.93, 16.02, 16.80, 17.47, 17.92, 19.13, 19.55, 19.84,
20.33, 21.16, 21.36, 23.33, 23.96, 24.44, 24.67, 25.51, 26.12, 27.13, 27.77, 28.06,

25  28.35, 28.23, 29.46, 30.06, 30.35, 31.27, 32.35, 32.66, 33.08, 33.77, 34.49, 35.18,
36.42, 37.34, 38.39 and 39.51°,

5. A polymorph according to any one of claims 1 fo 4 which provides an X-ray
powder diffraction (XRPD) patiern substantially in accordance with Figure 3.
30
6. A polymorph according to any one of claims 1 to 5, in isolated form.
7. A polymorph according to any one of claims 1 to §, in pure form.
35 8. A polymorph according to any one of claims 1 to 5, in crystalline form.
S. A pharmaceutical composition which comprises a polymomh according to any

one of claims 1 to 8 and a pharmaceutically acceptable carrier or excipient.

40 10. A polymorph according to any one of claims 1 to 8 for use in therapy.
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10.76, 11.94, 14.33, 14.61, 14.93, 16.02, 16.80, 17.47, 17.92, 19.13, 19.55,
19.84, 20.33, 21.16, 21.36, 23.33, 23.96, 24.44, 24.67, 25.51, 26.12,
27.13, 27.77, 28.06, 25 28.35, 29.23, 29.46, 30.06, 30.35, 31.2¥FEBZ)BS,
32.66, 33.08, 33.77, 34.49, 35.18, 36.42, 37.34, 38.39 and 39.51. 5. A

pol ynmor ph according to any one of clains 1 to 4 which provides an X-ray
powder diffraction (XRPD) pattern substantially in accordance with Figure 3.
30 6. A pol ynorph according to any one of clains 1 to 5, in isolated form

7. A pol ympr pmaéc?d?ﬂﬁigﬂﬁdr@WOfQﬂﬁnﬁfHH&fdﬁjsé ih thtrehtindht’of depfedsiond 8. A
pol ynmor ph according to any one of clains in cr?satalllne form 9. A

phar mace@nx&fy. %Iéhﬁ'ﬁiﬁrtq'wsﬁhﬁ% r%'ét%'r‘i%@ﬁ"’& d@&l D BHDa ke, Myl 0 any one
of clai ”Bcorj%\ﬁf?lea an@h%@ﬁ%dé%&g}ﬁltﬁ%%ﬂ&ﬁ?iﬂe‘s d h?énlgran@&?r'oﬁéent

10. A poly rphacor ing to any one ains 1 to use in therapy.
44 2 8 FEB 2007 11. A according to any one of clainms 1 to 8 for use in the

t reat nent pof r essij xiety. Al zh ease ognitive
Hoct 1 e 1y, RIS b0A ane TGS any S B B8 e e g BE 8 8 000ni {1 ve
deficits rined@amenownrtmtraaﬁﬁdqtairrpm&;mylaﬂgof a'émesﬁenoénﬂe@cmmélm to any one
of claine 1 to 8 in the manufacture of nedi canment for the treatnent or

pr ophy| ax8ea5e. agB reacbFPOTiG dagne ANDRID, @BesTralkheeanithpampaaies, |
cogni i vesipiohithia ARRIVRARIICHY in SiHi£bgHRgHTA WndyioR@ai T rent , | schi zophr eni a,

cognitive def| cits in’schizophrenia and stroke. 13. A phar maceuti cal
conposition conprising a polynorph according to any one of clains 1 to 8

el ated chyni o pBERATH8 odtRSSTH Eftno g Bpory bR A LB AiRR I Al pre *°
schi zophr efrglg@imscows forusedﬁfth@trbatrhéntm hbgm@bmnhﬁxlem Asiheiker ditéasdjse of a

pol ynor ph accor di ngeto any one of clai t he manufacture of a
medi canentd§ tatgd & f‘it'Hadﬁ@lﬁ%r‘f@“@r%Qﬁsrﬁtymﬂ‘ﬂ|ﬂlcﬁgﬂ!ﬁ'¥e@@ﬁ?ﬂr@ﬁnhervous system

of & mungEizophfenid GYHITRCRHIcHS B s@RFBNEL GAAKHBRE! S ng a according to any

one of clains 1 to for use in pronoting neuronal growth within the central
nervous systemof a mamual. -11

14.  Use of a polymorph according to any one of claims 1 to 8 in the manufacture
of a medicament for promoting neuronal growth within the central nervous system of

a mammal.
15. A pharmaceutical composition comprising a according to any one of claims 1

to for use in promoting neuronal growth within the central nervous system of a

mammal.
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