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WO 2005/ 040124 PCT/ EP2004/ 010843 A POLYMORPH C FORM OF
3- PHENYLSULFONYL - 8- Pl PERAZI N- 1- YL- QUI NOLI NE Thi s

woO pwsigiien rel ates to a novel conpound havi ng PCT/EP2004/010843
phar macol ogi cal activity, to processes for its

nt ai nj i ng t
USEE%ﬁ{PhQ@ ngt r ea?prr%%k\& aﬁg_ﬁ%k@ go?%gglﬁ&%
2003/ 080580 (A axo G oup Limted) describes the
preparation of 3-phenylsul fonyl -
Thisphyertiaz relatés yo a qovel cbmpeuridzaving ghar®acolngiaadictivigntda o

P&‘ésa%?s' AR Erlé grafioh, B c@fnpﬁsrﬁonsl con:tﬁlr:]lg I|’c r?gd (t?: gsr use in the
BrENS] %‘é’ ol B8 Bxanple 52). 10

3 Phenyl sul f onyl - 8- pi perazin-1-yl-quinoline is
WO 200898058 0n(AMX2CRbARAHES) descrives itgprepbfation by 3fpbenylsulfonyl-

gt &Serémﬁrﬁ@l-ﬁ?ﬁ]%mé)(aéﬂﬂ)lé $6) % hdmesh tbocwe%oWrHlluc kd} I'b? 3-
ehe R TERE HoTRER: | LAATHITE (3 HEraDhAS] ;gﬁs'?umw Expple 52).

Se?dieéwlgyumyhBﬂoLnetrmm 1-yk-guipelingris eishlosed or (80§0§80 as having
affmityredrithey 5413 recdptdri e ds tiainidtiatb betuspis Behs eeaindhit@ENS and
offeh tiisBRyepoi Nt than Forns | and 1. This further
pol ynor phi ‘c form of 3-phenyl sul fonyl - 8- pi perazi n-
1-yl-quinoline is referred to as Forml1Il. Thus,
ltehes mowi egntfourd thiat $pheryisufionyd{8-piperapindsyrauinofive axistsin a further
PR TRFENId fem IvHIHEB Yorierakifyashetacterisé® in that it possesses a higher melting

peinpﬁ{aﬂqﬂoﬂna %d ﬂu"l'l'ﬂg lfdrﬂ]%r E&Qmo}plh*c foﬁ‘H o §Q)|h$nyl§llﬂ1%nyl 8-piperazin-

13’-"6H@HW%‘EF@‘C@H9‘F I‘Ba*bF?fé‘? Uyin-1-yl-quinoline, suitably

as characterised by data provided by at | east one of :

ThOS, dcebildmi 188 firbtspasest the FrREER invintich, ROWBGHe 3- phenylsulfonyl 8-
ng

diffra r magneti c resonance and nel ti

P 8{%{ EI'& ‘g“'E@r“S;H’E'ng@. ded herein, including parti al
spectral data provi ded herein. Thus one aspect of the
Suitaisigrthe pregent incentipn provities %plmmWnlﬂmyhB@nﬁemm-of-yl -guinoline,
sgﬁvéssbﬂefrgaé‘ﬁse% tR) &é?é ﬁ@vﬁie&‘by'gﬂ %‘éhﬂﬂ"é &the fO||OWI mfrared

terise ( an | nfrar

KuraY poviver dirgonanoutledt agnetasborihes B heifpgrpoit data
aswswlc@sieﬂereleon%@ng gadial wtralldai%prw@sg heml 1092,
1118, 1136, 1153, 1178, 1244, 1302, 1318, 1365, 1378

Tﬁﬂg%nei to*ﬁ'@preée“i%q)nveﬁﬁcﬁﬁfo%éésa ﬁ/% ﬁfo%

RIS oy pigeragng] kol haiss 159

args rlse@-’ ngthgtsl grov
(iyoe, afﬂmfrared)Spe%m COI(Mi(ImQ Peas at17(280758l(793 80141368 '838, 856,

0b8,5441.8, 8283023 21655, 10811 4094,3¢43 8, 11384119383 48781743, 13346318,
1%@@%37&5’%3 19942 345?5&96”%650?%%%03 ?ﬁ&"z@‘igﬁm N éﬁd/&r

racti

(Bl aIRATEN FRRCHTHELEOnIAVAIRS REAKSAL 16, T, 214, 244, 245, 304, 315, 429,
545, 558, 614).786, 724 B02085531060,d088, 1080) 1003ydH 86,y 501283, 1243,

18%7,14385. 1362, 9578, AU6B 1448015530 ¢584, 1602, IUB0YIHAIF73%M ™ BRd/or
LA AL G ] e
spaemg 0t (58, PEPAEPRH041BH 4984, and 20.33°; and/or

(iv)  amelting point of 188°C.

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

i nvention provides a Raman spectrum substantially in
waewsndance with Figure 2. In one preferred asperEP2004€10843

pol ynmor ph of the present invention provides an X-ray

5 powder diffraction (XRPD) pattern which gives

[ cul
i ghe Helyfl LR G 1 Bo tthel pylionsrogon  Rggren
smgctl}gn ;@395551’[@ lg@ccordance with Figure 2.
20. 33, 21. 16, 21. 36, 23. 33, 23. 96, 24. 44, 24. 67, 25. 51, 26. 12,
I@Znéére?&relﬂa cOfhe folymo Bog t5he resent invention prowdes an X-ray
P yagEaitiAclio GaRPL) paligt i SReS babdgeg jaites Suapiod 16 20,
1Rd6e 1 peé:mwwpée{es 182,56 §0dr 9. F-92nTS. B3.9eD, 19.84,
201888 01.16)/21086)\D3053S 23196 X24.44, 24087\26151¢126.11 2 527, 1 R 127(7XREB)06,
28} 96, B3 SHPEs %tdeabbfghgg 22??%?2’9?8%%9% AP, §,4a349€§89 8,
3Br4% g?é""f:gsrﬁ? C?aﬂ 15 adm xed with other material s,
for exanple the known fornms of 3-phenyl sul fonyl - 8-
Pl PESre preferted hspidt, Migd polgmorphast yhedbrasent mtedtioraproviles an X-ray
[ .
p@/%?@@fé‘%%ﬁ {%(FQFIIIZ?? F?attlfeurt b%Ye{nqs ih %@c&ﬁéﬂé@%@hﬁpﬂm 3

er aspect ere i's provided
the polynorph in pure form In yet a further aspect
Theeresens inpertichcedompasdes e pgipmoersh isolated jrsperelfomeor when
abRiEd Wksdthé eheriab) fitr ekdhepl® Ee/kivWAToirls BT Ehstetsulfbnyi-8-

83 %én?ll(%%'Pgll?%ldr%%g%tﬂe?npa%r form refers to

I'per azin -quinoline FormI 1l
present in an anount of preferably >75% nore
Thuefieoablagpecd @dre saprovided thel poly=8Sph indSoleteddainallh y furdigeyoaspect

the&tb & ﬂ)r‘éﬁ' db@ Mm&ﬁﬁﬂpb’uﬂ@?fo@ﬁ I@?éﬂﬁ@ﬁﬁ@ﬁaébfect there is provided
ti BOIFBEtERyTn PYoInE 2oy, R Bl tofl Bl BicliTis¥Parided Bpure

ﬂwﬂbsent invention has affinity for the 5-HT6 receptor
and is believed to be of potential use |n t he

'Ié&IS@drﬂ? &re%m‘?er ferd & DR |s§%r§ﬂ3 DPﬁbﬁﬂ Forf Il

%Pﬁsnr?@ A e@%ﬁ@%ﬁ? b2 BoGe Prgad! @5 % Rﬁé"ﬁ@?f@?%%
espe@ails@%é(g@lartue & ethecegmpaunde od pelymaep 3rrheqylsulfonyl-8-

PRREAHIN-H W quihOIR WHIEMInky bEPrdédens nnh iEdisedsamphoHD
(Attentl on Deficit Disorder/Hyperactivity Syndrone),

sl ee i sorders (includin st ur.bance Ci rcadi an

PRy RPN GEP RSl BTGNS0 AU O e e LamET AN Is
belidviedita be ph potential uae ksthewieptnierd wh certain @GNS digorderssweich as anxiety,
depfesidn, fileSHL BbESsivBICBAMAlsivetigopddrs em@%ine cognitive memory

dg %nqﬁe?? (%é eﬁél’é%“?r%grss&géaég p% er%'la?%o( &ﬂq nﬂ?]@tde aéendarﬂl a?%mtlve
oo Pessone s and ABL B A S D e P
Syngirome) ssledp disordydr(mckeingl disturb@hessoafrGicadidn oftything feeding
d‘lé’(‘)Y@é?& 'sQEh éssal%ré@a afef Bﬁlﬁﬁlgdpérﬁ’c Q@acﬂg Mﬁ\%ré\ﬁhltﬁl&% drug abuse such

o SERE, ol TR An el e SO b B Rl countve
deficitsraf schiventrenia), Bkole and @%bé'é?"é’ér% @ssg@a’@ﬂ W'ﬁtﬁmﬁtfﬁhma
dnbr hea@njenbush aieiBddephalus. 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
use in the treatment of obesity.
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-2 WD 2005/ 040124 PCT/ EP2004/ 010843 Thus the invention
al so provides

w@2@hemiksul f onyl - 8- pi perazi n-1-yl - qui nol i ne (IMCF/BP2004/010843

I11), for use as a therapeutic substance, in
particular in the treatnment or prophylaxis of the

boye .di sarders. In j l: [ I
TRy 1% BRbr s et pioillDlo18-d %‘hﬂ%q?k@‘ge‘é@?ﬁ? )
fqrius asfadheiapeulisubstance.daPaEiculapin the Jealtrans AT ProrRYlax§ of the
abbhdisordes. 9n gadiealaetheagentien prosiies dayr-phenylsdianyi-Aepiperazin-1-
yﬁ?ﬂ%lin@ﬁ?&ﬂ W, 1BF bsk iR rbatiRnt SRRFE8HN, anxiety, Alzheimers

schi zophrenj a, cognitive deticits i.n schizophieni

1Repts 20 Bt oanEy o fedies RRHD o e B ARG GRp A RER,
schizephnernia, avgnifve gefiditain schigophreaisaansladrokgi sor ders, in
mammal s i ncl udi ng humans, whi ch conpri ses

Tgle ]ﬁne\{:ébﬁc?/rg{uigltﬂngr é{tgviﬁgg a SEth&d S trebfnant PrAIEIEkIsCR theYabove

d'@pﬁpﬁéﬁyp mrqrg%wn_cgj_dg“gmsnwilﬂ_cp ICQWBfiﬁ%SI ff\q{gin' F_e(Sippnto the sufferer
althérppeuticatyneffdotive ampuntiof 3tphenyisviéanyl-8winsranin-drybauineline (Form
iyse of 3-phenyl sul fonyl - 8- pi perazi n-1-yl - quinoline
(Form1I1) in the manufacture of a nedi canent for use
in the treatnent or, 15 prophyl axis of th bo . .
lrua@,qsh%rmsectsthqvevem%afﬂwd;ﬁ§*¥eha%oft%eh%fsgﬁ?mylw%-mr&r%n-1-y'-
qaimplirid Eoah lilyio teeaangatiasadf amedicament fagusd indoe geatment or

e requency in brain regions
p%ﬂh%%k@'o‘{lﬂfg Ssbvaeitopersel | frequency b 9
such as the rat nedial tenporal |obe and associ ated
hi ppocanpus, as described in WO 2003/ 066056, Thus, 20 .
%E@ﬁﬂ@ﬁ@“'ﬁfé have (he metenialploche PR o incseasing basal and learning-
iriduieed tpotysialyteted heurotiecedl ineduzody df bpaiomegiong suckeas dhalrat medial
téHhe hlo\g’ét%h?&égtﬂ?a@@%é@caﬁ?h%ﬁéﬁ dﬁifﬁggg\ri]@fvvg SORE0R6056. Thus,
acorfipay 53?%ﬁ89%§af§@ré){9ﬁw Fvapliorh WeiPHde piagthpd of promoting
newtonal griewdt withint the peatralerdamspisiam of atMampiaeyéigh comprises the
stapvst idiriistefing Bphamyisulfohyvd-pibem@inralikuiratine Z5orm ).
fornmul ated into a pharmaceutical conposition in
accordance Wi th standard pharpaceuti ca ractice. Th
1 SRS USE B ROMBRVE S PERRECICE ST R faaft il rormaly be
foomiaied intea phammiageuteipemnpesition in accordance with standard
pRaiffieievtica bfnYe. - Bhdpreesmanvention bisé wraviddsnepHdreabeutical
oL r1ch B EBE R AL EE LI 521 e Al f, and
aphapnagaitisdllyAccapiabiRicarier- suitably at anbi ent
tenperature and atnospheric pressure, is usually .
p@&l@a?an hgéedteglhﬁnﬁgaosmog f ﬁﬁ:iﬁfe%:ttiorﬁlmmcgpﬁ@élbé?%ﬁﬁréd byphditure,

such, [

SOty Fpiertyp el sl ool Blogh i EuBuafiRH s oral
peeanderst oriraetabadmipistiatiansand, psplach, arnﬁygvedn therforyg g fablets, capsules,
ol lligtiid Phepapations Speviere ysarless lgzpogad, exdoestitutabiel foyders,
igéfwb o grmpéa%ﬁ soputioA P%&%bﬁ%lén@?n%u%ﬂ&fo%&y Orally administrable

re e.F.re . Ta %s ag Pﬁja sules for ora
CREWPHT'LRS AP GRS PEEETHY uni t dose form and may
contain conventional excipients, such as binding
TagRME Snd EdpsurRE Sor dralddatinibirgtionuhay bamt uhit dode $oritt, @gd amdyscontain

c@ﬂ\%nﬁ’igﬁﬁ %B(@iplgﬁtsv‘@%éﬂ D0niAGRY bentd Nl BlRitfnd B ridts,

coated accofdin 0 ] .
disintegrants and accegable wetting agents. The tablets may be coated according to
methods well known in normal pharmaceutical practice.
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40 et hods wel |l known in normal pharmaceuti cal

practice. -3 WD 2005/040124 PCT/ EP2004/ 010843 O al
WO p@paioeh1ps epar ati ons may be in the form of, foOPCI/EP2004/010843

exanpl e, aqueous or oily suspension, solutions,

emul sions, syrups or elixirs, or may be in the form of

IV. R | b .

Rl ooy TRk ekt S s B s
sal{jonse REWISIPSoPXTURR PIoRXYS. Lf M1aYiRFdA tay, aéﬁ%ﬁ@fﬂ&? g
rempastitetiorewith wafey ongthagsuitable Vehiclrbefoigases Sushiliguidpreparations
rr(éfy_ |Hgﬁfhir¥'€6hd v'eﬁﬁ‘ddéqjﬁdfﬁ}e@s@ch) bt ShspePtimgeigeals! émﬁlsifﬁlt‘igi agents,

| esired,. conve QU r r.ant. .
ke AR b BB dIRE Priter Bl 5Bl  Egesired
canvengiera ApeRUrings or e9lelgaBiSconpound of the invention or
phar maceutically acceptable salt thereof and a sterile

Y Bareheral EQRIrARMPAIL thit AEREBA0ME 519 phojfarsf DRI Einpound
ofPedoyenuih prPhatEeGawicats Rfigﬁespagﬁﬁﬂﬁoﬁ%woﬁ@ s6ie vepicle. The
cemppwch depertfingor theswhigtedaridoroncentfationiusad g7 e gither suspended
obtiesolécsiadhdedtacle. in prepaing sulutioas sthie cambeund edn log dissolved for

B l@‘é?@%ﬁ%@’é? Setord MNRNROE SUILIe vty 4fRRLE ardbaling
arlegeally. BRILERIIS SiFh 3¢ 4 RERLATRERENC PReSSRfliesand dutfering

agentbiare digsolyeteindlogrpeiicle.i da eobandgdha stapilityz éhe eompasition can be
frokén bt figmbontb hige Ylblaénd&ﬁé wal revbedd Greide vacliuai dRarenteral

\V . y
{8 5 53R SPUTATER) FBSREBIED 6 pl flt o compouna
is3PpBRARY injthe wehicle Hl?&*é’dir% being d\'ﬁéﬁl"@ﬁ’eaﬂdr%?ré'éat'% CIHBPHRE
adcorsplished by filtrdtion.efid corapiund caaecteriieed by exprsuiesiocaihylene
oRie fblefdré alidpision ea SRIMROWIMLIL aRdRAtRHeBl | $aGHA¥ant or wetting

expasur . et hyl - OX] . or S|

<GPS Mkl Col Bl Bl oLt SRR of poompouns.

wetting 20 agent is included in the conposition to

Thaeohipbsitien oaly fcontaindfirarh 011961t 89% bly wdight crorefeoabiyl frofikd to 60%
i tei . Qi 0 el aght

o PERER. G pRE A RS Sndhe gt ek

material, depending on the nethod of adm nistration. _

Ths dpae otihs ccogtrotind Useship dimiteaisent eithe péoremeatianeddisrders will

vhiyen &eolistriewhy aile thekiesiousesss oMhel disoradrg, the vidight os thel sufferer,

aW?l‘)tm@rts%i%F BackSs ) Hﬂgé@e?s of gEn&a&LﬁH’?‘ d&fBle driieiodeL HHy ve 0.05
19,4000 3P Suiabbyd- Ly for2airas. i praimnie 26 1g ing: g ter it
dosgOwiltprefersably bauadnaibisiered ofcet ada0@ltheyghf agmisigtiatgneno@ than
ohBe 4QafBiayttreguitdt; ARl buciHiBeRpy \Whdy extsref fF aPlushbeeof weeks or

qmsm stered once a day, although adm nistration nore

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

may extend for a nunber of weeks or nonths. All

Afi poblicativnsy 'rngcludingd:lut;ddatrli@itbdjtq pabdsnti_; and ’pmdni_t appﬁeftti_em,sitmm this

sﬁééi@atioﬁaﬂ@ Hepéth irféBﬁ;oBeﬁéd &?reféi‘eﬁd@ & if édfbﬁqmdi\ﬁ&a b@¥icafich were
erein I ncorpaorated. er. [ | vi du

sl pRE R GEhaN Jao e B R SordRe el Rhar Briel 4 ouan rury

spHartat ed to be incorporated by reference herein as

t hough fully set forth.

The following Descriptions and Examples illustrates the preparation of the compound of

the invention.

Description 1
3-lodo-8-nitroquinoline (D1)



10

15

20

25

30

35

40

The follow ng Descriptions and Exanples illustrates
the preparation of the conpound of the invention. 40

w®e®soiqped on 1 3-1 odo-8-nitroquinoline (Dl) -BCHAEP2004/010843

2005/ 040124 PCT/ EP2004/ 010843 A stirred m xture of
8-nitroquinoline (100 g, 0.57 mol) in acetic acid (500

AR Bl br B SE RTSEadRs oo e vesos
with N-pdpsucainiride K55 $-69 ms?l)cpprthnw&&d%& ¢9 AlinyteR a(néﬁvaémed to

60.°C4om®h) A Yathet poitiod o€ Adodosdccininiden{26tg. 0el 4smbh) med iftemduced and
th?ehlan('EJ P%ﬁrré@gd? aBEHR© W%fbfégcdoﬁnga{H%rﬁlﬁlEntttS Sfa"ﬁﬁrér Fhe solvent

e sol vent

S SpEPYRY e Sepaint e el B dbion, 28 .t B wes
disseMedingtienieramstiamel(p Lhand washrssusaessiiely w@ gatyfaged aqueous
sBaiLIM A¢RBorafid e6ilton @od1 UN1DYcaylsonatedianl thivswlph4td sslufion (1 L),

\/Ja)u?r Ed'(l)_?lb‘?l i??(g)smﬁoﬂ %é S‘r’giﬁll;' tpﬁgéé ‘(’?’ﬁé lidtd SR rhdgrisbium sulphate.

ni ¢
Thag e Hisrod2ih 56 SHEELIBIRIER 0 IYe & YTy Gpl flach was
rédrystallised feomal ethybacmateémglve &mﬂt@obqnmogmd €D3) (168 Igofr %) as a
gmiwgopﬂhl ch was 10 recrystallised fromethyl acetate

%?Zy?l?%f B Tt sy O G Gob 807, o oB ik B 2 e .10

1Hdd)866(1HdJ—2Hz)919 (1
Md;sscSpedtrngl%mINb/Eemur&)é@@ rfoumdc 3039NBI'N2 r equi res 300;
found 301 (M+). 15 Description 2

- Ni.t phenyl sul f onyl qui nol i ne (D2)
'@SFBBfP'éam troquinoline (D1) (135 g, 0.45 nol), was

8shitiocFrpbanylpuldemdaninoline fB#h de (2.4 L) ina 5 L
33odeskeitbduiratike {D 1) (¢85 gj 0.45 arol)pwas besended i dimethyifdemamide
(24 L?‘irgé’@ L2 né&l{é‘ésf%ﬁﬁﬁed Wwith &in BVé?hé'écPstWﬁa? Mo%%ﬁ%r on

SSI V. ous sod

GRSEP- o Y B e g SuE RNl WE*! Al gl
pbemd%ﬂfma@e)(ﬁﬂ g 0(60BONg). and bEs@oppar(l) )rfz@@aeme eqynplex (170 g,
05338 ). Wilse Redalting siueryalasGebtsd tdB51TC dhes il Themeixtwrswas cooled,
fﬁ&%&i%ﬂdt ézjs {;@egaﬁd? bﬁvﬁc@ov%‘%teto%gﬁlg@r@t\n%g (fdﬁ o B8 residue
S T 3P e Bt i ShSire 55 Lo acetone
addediend thefroixtune filtered agaiof The solyent VB evagethterthid viabko and the
réfé@ﬁéid.@sdwédt.ﬁ CRIBratedh (B L) e vehye Withiag, Sy&e0s ahmbm@(z x2L),
aﬁﬁgﬁ%\%@% |8tp S?%&/%%&H&? 0 rﬁﬁ n\éggﬂ &llp@@té’é@é c'Ho v’én{%vaporated
iR WacuSr GARIcaTtp bR TaBISURIVS LRSI USingh Bigtagi haﬁgt e
chraindtbgraploy aeperates &pbg ailiexigel) elutirgrwith hétapedadkndreasing
orEsarfiiR MR ehyPHdthieqs ghe itRdtit Binouag (HLp@A5IE&8%) as a yellow
solid;
8y (d6-DMSO0) 7.67 (2H, t), 7.57 (1H, d, 7.96 (1H, t), 8.13 (2H, d), 8.51 (1H, d), 8.59 (1H,
d), 9.42 (1H, d), 9.50 (1H, d);
Mass Spectrum : C45H10SO4N, requires 314, found 315 (MH™).

Description 3

8-Amino-3-phenylsulfonylquinoline (D3)

A slurry of 8-nitro-3-phenylsulfonylquinoline (D2) (46.7 g, 172 mmol), in tetrahydrofuran
(750 ml) was added to a stirred solution of 30% titanium (lll) chloride in aqueous HCI
(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-
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chr omat ogr aphy apparatus (5 kg silica gel) eluting

W th hexane and increasing 30 proportions of ethyl
w@ewbasmE24 0 give the title conpound (D2) (81. 5PQUI/EBRPG/010843

as a yellow solid; 6H (d6-DVSO) 7.67 (2H, t), 7.57 (1

H d, 7.96 (1 H t), 8.13 (2H, d), 8.51 (1 H d), 8.59

5&%&&5’@8 i%ﬂél? r]redﬂsolg%o&f a{f?eétépf%r‘ rglon §%d§fﬂ8ﬁ5fé’6pd

PojassiHmfErkanate Ingvfgﬁﬁ a8t gln@klen@gs g gplnp% \e/ﬁgfjldded and
folowkd by jurtifer fetassinm-c@wipinate/foguiintaimpid ool Theemiiopg was

efdf‘éi;te?d Qrth diCRIoFImdthand (3 » £1J amtytheQokibaied drd é_wﬁc phaseysed

trgﬂ@}? agc hSJg &%dog@ &l lét\A/ %‘fuﬁﬁgsooq?ﬁl Hotw%[“a%? 35 %Pﬁd %ﬁ;’llethyl
agefateda diohlosemeang gt k). The coydyined ergaric p %?est"l’%e evaporated and
tﬁea@pﬂua%ubjecteaso pmfmb’mmwngaBiotageﬂ:ESh Thclwomagography apparatus

lﬁl%ﬁgely\%tlﬁﬁ Wh &fi@throfnBMaReHy i 'wQ:Feééﬁfg $bportiss off¥her to give

troduced
ﬂaent&*éﬁ?@%usz@ G0 8 S0, e 2 e bR sl D014 O
SPEDERLD 04210 108).3 .82 Ul-besldke7r25 (ive dgh g4l §f Hs b ? |5@d' .59 (3H, m),
8008140 (ZH, WA 8i70gaHes), DYOROH] s)pnwi se addi tion of solid

' o [ b -8.5. EDTA
N%%é?%b%SSﬂ%%%%ﬁég%@gg?g ua‘? ??Q\A\I\ﬁ? by further
pot assi um carbonate to maintain pH -8.5. The m xture
Dmasrlp’eamﬂact ed vvlth d| chl oronethane (3 x 1 L) and the

g8qeqbi d@ayed 5 through a silica plug

slmBfRos ﬁén‘ﬂsh@%a/% Abnﬁé’ [5%6(51 8 r?ghlﬂrrﬂg?fgﬁ%sgrﬂ’eﬁn and

trdtb'ﬁ’fﬁaﬁé e i ﬁﬁ%"&%r@ eé%%&?@ 't' own oil was
dissslved in aneljnitdiedg0@ mi)pand ddded drapwisssioraystBiedtsedion of n-butyl

nﬁht@ 517l fdRIBHItAR! (BOH W ARBiAtMddat altdmisBradirkict @59€! Once the

gg ﬁg%yv%P \émﬂt@rdlggedc ﬂﬁsor&&{[ﬁ‘é %n %tlr??cgfdr %% ﬁﬁﬁlt@gthen t%ltr

bptyammeniunp iagiided5a opRi2e MAbaseSFor PSS, swm@ﬁestymeer@ture

béEM 10IC.sThe mix@te WhsHtirrdd for afuiber(2D Hinutks)therY cabepttated in
uo. ﬁ' Yk r%gld(xé Has @iject%d%)ﬂérflﬁs &i%b‘maf@ ra%wﬂ(@ k@]sﬂ?da gel),

W hli gvas dissolved in

t
kb lese PSR NEAuEB
dghlaseroetBaps éﬁﬂ(m rell pRd WaBlarfl wibh %6 aopagus sodium thiosulphate (2 x 300
nfl), dfied Over- s usis diphsie gnd bondeneralelddp ab ﬁiar@egsollﬁ) This was

tm] @‘ﬁﬁ@ﬁh meﬁ'%ﬂbwtsg;l\}erlhe tifid f:(IJ d75‘@pa§$ ?lght yellow

re e or at ed. eresuP brown ol

di ssolved in acetonitrile (200 m) and added
Sd(QPGI:5€.39 ¢113, t517.53-8 8343 um), Groeof1Hn db QA (2Hhidd), i85 (1H, dd),
8(® dH), gng(ageH nitrile (300 mM) maintained at a

was
l\&aos% ?;fr%’rh tcﬁ%HWn x%%drr%l\ﬁ\%g%g rr%{raré(g géngﬁf}ve m nut es
then tetra-(n-

Description 5
3-Phenylsulfonyl-8-piperazin-1-yl-quinoline (D5)
A 100 ml three necked flask was charged with Pdy(dba)s (174 mg, 0.19 mmol, 0.03eq),
8-lodo-3-phenylsulfonylquinoline (D4) (2.5g, 6.33 mmol), 1,1'-bis-
diphenylphosphenoferrocene (316 mg, 0.57 mmol), sodium fertbutoxide (851 mg, 8.86
mmol, 1.4eq) and piperazine (2.72g, 31.6 mmol, 5eq). The flask was evacuated and
filled with nitrogen 4 times then anhydrous 1,4-dioxane (17.5 ml, 7vol) was added The
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
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but yl ) anmoni um i odi de (82 g, 0.22 nol) added

portionwi se, keeping the tenperature below 10 C. The
worRoosismE2avas stirred for a further 20 m nut es PEERP2004/010843

concentrated in vacuo. The dark residue was subjected

to fl ash 75 chromat ography (2 kg silica gel), eluting

i and hl th .
o By RE B4 St R ARl i
H%@m@%mm H@mmﬁg@we@wtauﬁﬁsmr@wrsmwh rggigthane 2.5
miYithen Ganststravera conguaeBaskmdishlopdradtbarzent 2comi evesrasided and the

ISR Wésﬁ?%?edﬁﬁlah %e/ﬁé‘tbﬁb%yﬁ% ot thé‘élj‘kt Sk E%g;raﬁaa okl s

oun

%@q wWhist gtgpngj ejm L&wa% Ptgr? g&re(ilazt'_‘gmp?em rg@m% é@%ﬂtthe solids
w@@l—dlssqvedﬂ'@@lo(/\@r prgagic, Ia;gar@@sqgmovegjgng @e@guequq_iaye[cyyas
exdfhctedAfitd diciiorofathéhe32.5(rh) Hhe @kbmbmssar@)mhyermwere concentrated
rge!? g% %ssuﬁ%' 4 b‘lo’s%%ctaﬁ gﬁ‘g P @/ § MhHdd oQﬁé QLIKLrbRA

In-1- ui.no
ST S S b 73 v
ispdatdnert2. Hml)Ivasmazided Over3z aijn. The mixture was aged at room temp for 172

hig- He@a@b% RIS bh ‘iHéMé’cér‘ besth ifareso( k) tHeZniR@re WadBltered and the

%@’f#ﬁ@ ith |§oo&tan% (? 2:)%&% g/%g g&%ﬁ ﬁﬂ&&gg%%c’eﬁ%m%we to give

the, tmeq:pmﬁunwéew@lﬂﬂrﬂg( g, 31.6 mml 5eq). The
o (GBS (¢Mabs)as.dd (z&rh,dn) f3| 34 @Hl, m)t h2n i(thi,og)aﬁ.%-i.ﬁﬁé@-l, m),

sloh QHa&!r} grgus HL gf ot ang). (17.5 m, 7vol) was added.
g 0 yxtur@ Wa);L stlo(?red and heat ed to 40C for 16 Y2

hrs The dark solution was allowed to cool to room
Example ht ure, dichl oromethane (12.5 nl) was added and
CijitaBishtibn of 3 phenyisalfedylvé-pipelriin1iyl-duiimdljne (Foem )

3< ﬁ}%ﬁgggﬁd‘\@fs’g Pﬁ@?zn‘ﬁ L%IQ& Qﬂg)l WQQ_ /dEEgIQQ&L(nQQ&ﬁéé’anol

e,Co

th
bt weaybe & ahE Harra a@ﬂswa‘m i B Spagprecharcoal
(msg) fitteged: dingri the solutjorevas allewes to apette a)mwdcrwtﬁlhsatlon initiating
af St PRe pRIdhaneasZediectatl by filvekion, vaashiee it dsdpeopmnol (10ml;)and

dﬁ%cpe}n lcgé fipdoc g R)%'t AELAABGN }dl§1§ 6‘%)0 l\’)@ﬁin%‘%ﬁﬁg@@’@.

vvascole I'n an 1ce at h
Aqueous sodi um hydroxide (13 m) was 5 added whil st
Example 2g, the m xture was then stlrred at room

crfstafisation of QfﬁHehyféluifoh{]IeB pieralfin-1 inbIFfO{Foaf. Il he
wer orPanl C %yer was rempved an t e aqueous Iayer

( %rnag\ﬁ 5%‘%9&5' t h di chl or onet hane g%
3dhepyisuliPry-gRineraanawquinging (Pahcda Wﬁ% QESO' @rethanol (80mi)
with tde@ingrie FoLC.e Thereshltamt solusomwaamen(t@aeﬁedwv}h vlees ceal (tg),

fitGell ?ﬁ]cﬂﬂé oy t%?ﬂénsé@ With 'e%nbﬁgﬁh{l)' Mhel cfc‘)mbmed filtrate was adjusted
L T B30 ol M e LR 1D,
phenyisutfaeylf-Riperesinviay-caielinatFaradh ¢18me) feeeled to3SHy gver 30
nIRites, eheltbion  hoan kiesh dodleairtoi208C wake30 indrtutes, and Sfirred for a further 1
hbe1 TS MRSorbliddt Ga8 Loftted iFfiltration, washed with cold ethanol, (2 x
10ml;)and dried in vacuo at 40°C to give the title compound, 6.64g, 66.4%. Melting point
188°C.

Example 3

Crystallisation of 3-phenylsulfonyl-8-piperazin-1-yl-quinoline (Form Ii)
(Alternative Procedure)

3-Phenylsulfonyl-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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cake washed with isooctane (5 m). The cake was dried
under reduced pressure to give the title conpound D5;
wQr@ba4i267g, 75% 8H (CDCI3): 1.6 (1 H, bs), BCIWBP{044410843
nm, 3.34 (4H, m, 7.27 (1 H m, 7.49-7.60 (5H m,
15801(2H dd), 8.75, (1 H d), 9.21 (1 H d).
stallis
f'EX B o Y b e 5o g s el s g fask and
e ijlfes were washesl witthethane! k20mky THecambingd flﬁ@&) wefsa?ated to
mmneﬂiseblve the maieaalpt‘rmpaad;nlstedZtﬁ 5080.ThHe swldtlonweesndesded with 3-

pﬁ@n*ﬁﬁﬁoH% -8-gi P@raéﬁwgli | ollﬁé) Fﬂrhﬂﬂ){?ﬁg Iéd" %@@ over 30
STAH

ed e
EEs B T ngut o chied 51207 Ve, ST e
48 Mioursat Thegpraduct wag collentrd By Wiratian, M@§h%CbWIﬂ©Gthédoﬂ;(?0ml) and dried

it vadubait 60TT to/gheag titke icbmbs o, Gexig 56.4.94) Meldrysbintcisg et
in vacuo at 45C to give the title conpound, 3.1g, 62%

Mel tin nt 188C. 25 Exanple 2 Crystallisation of
%‘aﬁ?ﬁgfr@da\‘%lﬁﬂor@dﬁb@ q%l yl -quinoline (FormllIl)

Thalinfearechspaatrupr ofdbel acpl@)product was recorded using a Nicolet Avatar 360 FT-

IR sPbarydeied fteayliths MiRaEAZTR dcaskssii THY FTUR egéatrm; ure 1)
sUgs BaRRUe/Sh 1r8s o280} 8(1§0§E9% 858! éc{’s Y5 184891585 1855 1081,

109%;)111801136 ﬂ&?ed %nb?‘lf*h@% 1848, 1588 1378 &t0%uiTd4, 1471, 1490,

1669584, (SBrdnd. 28M9entbnbi ned filtrate was adjusted to
54C, then cooled to 50 C over 15 minutes. The sol ution

$|% gﬁcg%ﬂtf sgrSnBIeB érll glfﬁ]tqbe§/ lwe&%?%c&lreﬂ élSl{lgj eirm[\ljcolet 960
r@)ectr@m%rd Exgitaiiorah @64 Bn Was Riayided byaNg:Y\YP4 leser with a
pbwem of 400encatcthe dample2@siiony ¢20B&cans were secobded = Wi onti ed
réé&i tgnfurther 1 hour 15 m nut es The product was

ted b ‘?Fg‘rluliﬁ At o @%)(1,5?: 83 2{9‘{@2{3 %eﬁ ﬁ84 318,

43&@6@@8 46206, 7@&&% 8&@ moag1w 1980, 11@8&11@661%5291833
1243, SiI3aY ) 1343 1864, aB78, 1403, 1446, 1569, 1584, 1602, 3050 and 3073 cm™
3- phenyl suI fonyl - 8- pi perazi n-1-yl - qui nol i ne (Form1l1)

40 (At t d . .
THO iR Potier i reciobr s Sedam o s ol ararict (Fio\res) wep gepprded
uwag ttm bﬂ@mg acquisitierhearslition80diground matenal wasgadked fCtop-filled
s FoWden PhttsRs %B@ébté\iﬂéd uaﬁog a|f|5r,irt1|(&;éacbz;4 A28 XaR5Y PSwder
N
i S A ol R R o .
PFIMAREANd speandgry &0 slits, grdka RRBtion penstiyssletactare Pajeware
avagsteddver the rendea o0 da2inet; 2-tAdta usimgla stepl size lof 0 Bt145 dagrees 2-
et 1e§l %r%ttgﬂ)zcéatrﬁblése\%r%sr@ia‘l/&i dbpg 'T%ia?&dll@lchont h@hracteristic 26
?ﬁ‘ % $5; Qf% 13§ oBPRi 1400, MR yp PESE S ek, 1747, 17,02,
55 C\Set 60t3§ '!5¢602/1e$6 28 ﬁ%ﬁ@t%“ 4., £6/51126.12,
2nder 27. th 08 @B33, 2©.22 (X0 .48/ 30.080 30136 U8 £37, 3285, SRi66[ 83108,
3897, 34 A&Td5HR, 36.42, 37.34, 38.39 and 39.51°.

Brief Description of the Drawings
Figure 1 shows the Infrared spectrum obtained for 3-phenylsulfonyl-8-piperazin-1-yl-
quinoline (Form Ill).

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



48 hours. The product was collected by filtration,
washed with ethanol (20m) and dried in vacuo at 50C
W 200g/0v824 he title conpound, 5.64g, 56.4% MelPCTIBP2004/010843
poi nt 188C. Characterising data recorded for Exanple
1: 10 The infrared spectrumof the solid product was

' . , ‘ FT- |
AGEE e o B R SR B Bhr diia o Beensrporvo-
pinesazir] radipalne R Mgure 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-Raman spectra of sanples in
gl ass tubes were acquired using a ThernN col et 960
E.S.P. spectroneter. Excitation at 1064 nm was
provided by a Nd: Y'WVO4 |aser with a power of 400 nW at
the sanple position. 1200 scans were recorded at 4 cn
resolution. 20 The FT-Raman spectrum (Fi gure 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

acqui sition conditions: Unground material was packed
into top-filled Si cups. Powder patterns were obtained
usi ng a Bruker D8 Advance X-Ray powder diffractoneter
configured with a Cu anode (40 kV, 40 nA), 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 coll ection.
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, 35

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 0 . Brief Description of the Draw ngs Figure
1 shows the Infrared spectrum obtained for

3- phenyl sul f onyl - 8- pi perazi n-1-yl - qui noline (Form
I11). 40 Figure 2 shows the Raman spectrum obt ai ned
for 3-phenyl sul fonyl - 8- pi perazi n-1-yl - quinoline (Form

1),
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-8 WD 2005/ 040124 PCT/ EP2004/ 010843 Figure 3 shows
the X-Ray Powder Diffractogram obtained for

w@2@hemiksul f onyl - 8- pi perazi n- 1-yl - qui nol i ne PEDEP2004/010843
[11). WD 2005/040124 PCT/ EP2004/ 010843 Clains: 1. A
pol ynor phi ¢ form of
C? %enyl sul fonyl - 8- pi perazi n-1-yl - qui nol i ne
characterised in that it provides: 5 (i) an infrared
spectrum cont ai ni ng peaks at 724, 758, 777, 804, 818,
1838, AQEflymorBbis forer 6 3-pHe)ylsLiiay)-8IuESazinUal-quirohes characterised
,,;Lgﬂgg,t ,JE,J,@@S 1153, 1178, 1244, 1302, 1318, 1365, 1378,

(| n d / 8P %éﬁéwamlé&qa'm&? %gakslgtgﬂm %@é) 377§‘n€042%3t8 ?@1856
2,

0054012 945, E@z@ 155 10854098113 1545150, 1508 TgRgT24d; 4302, 1318
1365, 137841 4(&034448 5d71,10130, 136%2 3584,0803 amdgzs1 9 t&d6and/or

2152 He%ﬂ% cobai ﬁ%é& M%glﬁ@‘lmlf’dzﬁ 28403h4, 318, 429,

%0 6 938 [ 1233,1243,
tht B ol WA O o

|ii)7 4'an XLhyTowdep difffactian (XRPD BRatteamdihizh gives)caloutatdd liatiige
éuﬁls &fmlz"gB% 91151?4?1935% WGP Bn @06 8Beligng/dro ¢l aim 1

rared spectrum substantially in
(iy co@d’g‘?\'g'ég W'f‘haflﬂ@&u e 1. 3. A polynorph according to

claim1 or claim2 which provides a Ranan spectrum
2subsi;oaq5tsht]1 ol aicBordihgab drite @ WHidHprbliges en thiraréll dpechum

f cl 1 to 3 which
SBB&X ?&&Rfa%g%thméﬂé(a??fer gct |Co$1II ??(RPD) opat t e:r(r:1

V\,hl ch g| ves cal cuI ated lattice spacings at 10. 29,
310. 7@ pdym®&ph atdordihg td 4labn 1 ot 4l208 2 virdcioprovides 8(Raman spectrum
si]:lgstér?tia"%?n Setordepcd ith 2. 19. 84, 20. 33, 21. 16,

3.33, 23.96, 24.44, 24.67, 25.51, 26.12,
27.13, 27.77, 28.06, 25 28.35, 29.23, 29.46, 30.
430. 3% pajymorph agoorgini tganggne sholaigs i, 37Wh'°b@r<wes an X-ray
pavdéBdiffradfiort KRRD). (Bxtterr88hi8 gived c8iBulated. latfice Spamingsradripi29,

15201 R 914 83, 31%10% oaf 16bgi 1888ck 1774 1MaRClo. 18,000 55299 84,

Bl I 2 R s bath il S T 2ol 8 B o7 7. 26,0,
28615y 928 2% &0&6{1@0% ahy7 ote3D3280aB3H8133. 67.534.4% 35.18,
362, ar.ed, 3889rand 39.54°.pol ynor ph according to any one of

claims I to 5 in pure form 35 8. Apolym)rph
accord| to _an ne .of cl ai
G

I I '
T or A BSOS AELEG P eay OBt Ahuas by 4R P kG ray
p@wget tylﬁmcpcbn QKRR baitgrn substantially in accordance with Flgure 3.

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 5, in pure form.

®

A polymorph according to any one of claims 1 to 5, in crystalline form.

9. A pharmaceutical composition which comprises a polymorph according to any
one of claims 1 to 8 and a pharmaceutically acceptable carrier or excipient.

10. A polymorph according to any one of claims 1 to 8 for use in therapy.

16
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one of clains 1 to 8 and a pharmaceutically acceptable
carrier or excipient. 40 10. A polynorph according to

wa@pgosoma2of claims | to 8 for use in therapy. POI/¥2004/010843

2005/ 040124 PCT/ EP2004/ 010843 11. A pol ynorph
according to any one of clainms 1 to 8 for use in the

Hf ea Afﬁél{;mg.f h a%sawdf%@% 'Hg oR8 %t @hivhs Hozé‘ﬁﬂr”?é $n He3RakRent of

PeSani I ne Si t
RPN RS AR LSS s BRI NP Ebdine. ADHD, obesity,
noileff gaginitige lmpesmhﬂni.cqﬂ‘irzgplnrgmgn@pgﬂtwg ieficits in Bchizprhrenia apd stroke.
a pol ynorph according to any one of clains 1 to 8 in

1t2h © o %@L{Isg%tf Ul a/n?Jr%ﬁ‘ a%%lﬁ@ fgeéﬂ Sy oftchﬁmts 4 ecetSrYﬁ Me Banufacture

axis of

qlpgeadicamen; ortas Hﬁé@%awrpp@ﬁ%@ depesssign, pigycArhgimers
didelade, capgTelaiadecdagmiise daelime, ADBIDh plexitr mid apgritugrimpaivment,

s@ﬁlfzb[%réﬁa' &gﬁﬁl% Hefdifsensehizdplrerid Mestrdk@d. 13. A

pharmaceuti cal conposition conpri si ng a pol ynor ph
accord| ng to any one of «clains 1 to 8 for use in the

18 eatiirmaeeyisal easpasition SAMPESINY aoMmqrple Accdige 4 any one of
dyes 1rtelBdbreusecinging reatmedeaf depesssibbHxietpoSlzheimers distase, age

r@l@%a Migve HPéh'nE ”RI@HD 815ty R é‘d’@jnﬁrve lrﬁgﬁiﬂhéhtV&hlzolghrdema

. A
cgen 'Yeeg‘%lcﬁﬁ 'H%cﬁ’lllzég remn{jlfnéi1 gﬁs/t rZI ghel nmers di srergse

age related cognitive decline, ADHD, obesity, mld

190gNiA inéthodrad et depressiunz apkielnAlaheitegndiséase, age related

& Fnh&é &échh@ %IHDZQ&}&EKWH% @c%‘ﬁltl% rrﬂﬁtﬁi rﬁ\%}}tc& fz;&gﬁlre'n?aeéogmtlve
8ot o S -oPTiaia SRt Siraka HEIEh CHEPGRE Minietng Aors nd
therepeutically effectivmgmonet tofa pallientrie nged thegeof @oa pglymmrph according to

dmptonedf ekinky Pr®8I ng neuronal growth within the central
nervous systemof a mammal which conprises the step

of adm nisterin pol ynor ph accor di a one
1<§| ai fsmethog o P“gB&T@ neyena ﬁgroa'ﬂbwnﬂyﬂ@?w%@%ra%swm ofa
raarymahehiolh catnpiises the stepd®f iadmirtisienmgna palgmorpd arfcording to any one of
JdeAsqasent for pronoting neuronal growth within the
central nervous systemof a nmamual 17. A
phar maceuti cal conpositjion conprising a pol ynorph
8e c orisierRf areIMPgIPB RECHEINg 9 apy aneref claimg 18t0f%ﬁ the emapyfacture of a
médicarhent forrpeomotiad neurondl lgrawth kiithintthe certral natvone systers of a
mymEkgm of  a mammal . 41

17. A pharmaceutical composition comprising a polymorph according to any one of
claims 1 to 8 for use in promoting neuronal growth within the central nervous system of
a mammal.
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