WO 01/ 23377 PC /1 BOOr0130S 1 POLYMORPHI C SALT The present invention

rel ates to the hem suiphate salt of the anti-mgraine 5 drug

3- (N-net hyl - 2(R) - pyrrolidinyl met hyl)-5-(2-phenyl sul phonyl ethyl)-1 H indole
havi ng forrmulV¥OM3377CcHs S02 / ,,, NO.5 HZSO4 N H 10 Spumimsoomasdsy, the
I nvention relates to a particular polynorphic formof said hem suiphate
salt, to processes for the preparation of said form to pharnaceuti cal
conposi tions containi ng same and to its use in nedicine, particularly the
treatnment of conditions for which an agonist of 5-HI, receptors is

i ndi cated, for exanple, mgraine. FOUYMGRRHIC 8ART Patent Application

PCT/ US91/ 07194 describes a series of 3,5- disubstituted indoles and

phar maceutical ly acceptable salts thereof. The hem succinate salt of

3- (N-met hyl - 2( RiFheypresnt ihivaiticivelatds tohd Rem&h@hﬁie%ahmﬁwérﬁm raingé Hindol e

is specifically described therein as a non 20 crystalline unsui t abl e

for the prepiraffugsS-6y- WWM’TQ@Q‘W’WM(&P Ulﬂbpnﬂalbh"é'dhbnt st udi es

i ndi cat ed t hat 1AV hydr ochl ori de and hydr obrom de salts were
all sufficientl ;ﬁh?!yst @bﬁamr high- nelting to be considered for this
pur pose. 25 Thus European Patent 0776323 is concerned with specific

pol ynorphic forms of the correspondi ng hydrobrom dé salt and describes for
t he purposes of corrparl son tvvo pol ym)rphs of the her?nsul phate salt which

are-referred to e AN S \ ), ntrast to the
pol yrmor phs of the h ) om de salt nd 1% po,yrmogh—&zsqj t he
hem sui phate salt ar S BSTI TUTE S g 26)

10 Specifically, the invention relates to a particular polymorphic form of said
hemisulphate salt, to processes for the preparation of said form, to
pharmaceutical compositions containing same and to its use in medicine,
particularly the treatment of conditions for which an agonist of 5-HT,
receptors is indicaied, for examplé, migraine.

15
Intemational Patent Application PCT/US91/07194 describes a series of 3,5-
disubstituted indoles and pharmaceuiically acceptable salts thereof. The
hemisuccinate salt of 3-(N-methyl-2(R)-pyrrolidinylmethyl)-5-(2-
phenylsulphonylethyl)-1H-indole is specifically described therein as a non-

20 crystalline foam unsuitable for the preparation of pharmaceutical
compositions, but subsequent studies indicated that the hemisulphate,
hydrochlonde and hydrobromide salts were all sufficiently crystallme and hlgh-
melting to be considered for this purpose

25 Thus European Patent 0776323 is concemed with specific polymorphic forms
of the corresponding hydrobromide salt and describes for the purposes of
comparison two polymorphs of the hemisuiphate salt which are referred to
therein as the o- and B-forms. In contrast to the polymorphs of the
hydrobromide salt, the «- and B-polymorphs of the hemisulphate salt are
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Wee) i 1423377- PCT/ nBOOr 01305 2 variously described as hygroscopic,

pol ynor phically unstable and giving rise to colour change and punch
filmng during tabletting. In short, the hem sul phate pol ynorphs descri bed
in 323 werewoomaszter ed unsuitable for the preparati on of pcyaBig1808Sage
forms. 5 International Patent Application PCT/EP96/04176 is concerned with
aqueous pharnaceutical conpositions corrpr?-si ng the preferred hydrobrom de
pol ymorph identified. in 323 and describes for the purposes of conparison
the  preparati orY2gpusly Bmﬁégﬁaﬁavwesmsm@c@m% ble and giving rise

hemi sul phat e 1 qo galobr sHelelefl plfith RRARGEBAPADBEISAINIRATRS Lion s the
(i -polynorph described in '32?.5'I We hJi/’%‘ ‘novg)ll%nexggit.e y’ ound that there
exists a third femstiphsate pelynpeohsiiescrindinsd2s weretcopsidered unsuitable for

3- (N- et hyl - 2( R)lﬁé) i Qlatithh BY SorRt h é r‘n% 15 phenyl sul phonyl et hyl ) -1
%‘cg cgflasa v n?o

H i ndol e whi ch ove nes the ages associated with the a- and
(3-fornms deséribed in European Patent 0776323. Furthernore, it has

ol t it er - ol Al ERIES ABRIGAREh Batrbalfe it cBRANHR Rin SR cced
by the present phamewceatical somposl,mmsictmmisi@bemmd hydrbbroatide pt abl e

hem sul phate sal t, of 3-.(N-gethy].-2(R).- . .
pyrrolidinyl met H?'Wp?}l"ggﬂ‘ﬂéﬂﬂ égééﬁ‘)gﬂﬂsg?l?ﬁﬁ for the,pumpsss of GRAMPANsAR the e
efficiently propgpaemiohof prcorbspongingHemismphatecofiposion FidWerisuiphale
conpositions, particularly those in solid or lLiquid dosage form | nportant
25 criterial®o %ﬂ%ﬂqf9rm@r%ahqwféal%wapoaiﬁwsth%ﬁ-ﬁegrm@ude%qﬁbe@ houl d
be crystallinejy, gsm- hygroscopi c and conpressible, possess solid state

stability, be of suitable melting point and have acceptable solubility
characteristics. As indicated, this problem has been solved by the

of 5L (N mechyl -3 ﬁgé‘&r{‘ﬁ?‘*ﬁéﬁ*ﬁgﬂmw S0t ofith tird B ™, © !
H- i ndol e whi ch hemisulphte sait of 3¢iNimethyle2(R)-pyrmelidinyimethgl)-SelBes t he
di sadvant a9gs a5aQGlifiBnyithl-1ASndole which overcomes the disadvantages
. associated with the a- and f-forms described in European Patent 0776323.
Furthermore, it has advantages over the preferred polymorph of the
corresponding hydrobromide salt in terms of liquid dosage preparation.

20 Thus the problem addressed by the present invention is to provide a
pharmaceutically acceptable hemisulphate salt of 3-(N-methyl-2(R)-
pyrrolidinyimethyl)-5-(2-phenylsulphonylethyf)-1H-indole which may be
efficiently processed to provide stable and effective pharmaceutical
compositions, particularly those in solid or liquid dosage form. Important

25 criteria to be satisfied are, inter alia, that the selected salt should be
crystalline, non-hygroscopic and compressible, possess solid-state stability,
be of suitable melting point and have acceptable solubility characteristics.

As indicated, this problem has been solved by the surprising finding of a novel

30 polymorphic form of the hemisulphate salt of 3-(N-methyl-2(R)-
pyrrolidinylmethyl)-5-(2-phenylsulphonylethyl)-1H-indole which meets the
foregoing requirements, overcomes the disadvantages associated with the o-
and B-polymorphs described in European Patent 0776323 and has
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and - pol ynorphs described in European Patent 0776323 and has SUBSTI TUTE
SHEET (RULE 26) - ------ ------ WO 01/ 23377 PCP/ 1B00/ 01305 3 advantages
with regard to solubility and the ability to prepare liquid dosage forns
over the pr¥P8MFBH pol ynorph of the correspondi ng hydr obrPGA/EBEVEANSt . Thus
according to the present invention, theregls provided a crystalline,

pol ynor phic form of a conpound of forrrul a (1) characterised by a powder X 5

15”40, 16, o4, BAvaads R et WK HingEnd A8 Ay 3h pragefe g boddod |
22.21, 22.64, 36miSovtl tt@pmfe*re’iﬁpdlﬁnor‘bhmﬂﬂmé mmndhgtﬂydrdbmmeiswt is
further charac |sed %B;%g&%g@% thglie7 pect&eéna s(far]lls owWs

significant ab

3143. 8, 3058. 0, Wmawme&n GREG tEmida Ehé?rﬁaﬁné d b 3pdiwder 1684 1,
1480. 8, 1445.6 1354 _4 lg%lhg 8') 1229. )y bg e{149 6,

1137. 5. 108%. 1 ray diffraction (BXBD} patiesp V'"GZ@'BP‘*GWH”&’?@@ ‘814(} 6, 793.8,

739.3, 751.4, ?{340316@2017446%195@ 17588 - 117;93366&,25% 31.28)121.45, 24816, . 15
485.3, 457.5 an The the invention is yet further

characteri sed 8?645839&253?@#@@5 ygScannl ng Calorinmetry (DSC) trace which
shows a sharp endotherm at 226C correspondl ng toits nelting p0| nt. 20 In
mar ked contrast to the a and f-pol ynorphs, the hem sui phate pol ynorph of

t he present | nﬂ'bﬁtpﬂlymm%thﬁdg\ﬁrtypm urther chasagledsad by iminge Jnits

DT ach 1 oo PRBRgtnATt i b Aonifiodt aRECRGN BANE Y - SEY o2 By |
Si Igmrrfolr Cﬁn'z)f C?Em 8,::/3058_;3: 3&22@2954&2328_1@, 2&93:5 eﬁ?ﬂ{?ﬁ:ﬂ{@&# 1622, ﬁ,gf 4t ge t he
B(r)e?‘/er r gd hydflg%‘*‘g'nf @%P’ ﬁgi%gg‘f" E‘Jfg%#‘réq\@r% 1%#511003?%%% y@'ﬁ'ni ficant
pH 6.0 its 1149.6, 1137.5, 1087.1, 1071.7, 1019.5, 958.9, 929.8, 899.1, 878.9, 842.6,
' 793.8, 759.3, 751.4, 731.3, 690.4, 619.9, 606.3, 564.9, 533.7, 512.2, 503.6,
15 485.3, 457.5 and 428.9 cm™.

The polymorph of the invention is yet further characterised by its Differential
Scanning Calorimetry (DSC) trace which shows a sharp endotherm at 226°C
corresponding to its melting point.

20 . -
In marked contrast to the a- and B-polymorphs, the hemisulphate polymorph

of the present invention shows negligible hygroscopicity, no change in its
polymorphic form after seven months as demonstrated by Powder X-Ray
Diffraction (PXRD) and Differential Scanning Calorimetry (DSC) and no

25 significant colour change or punch filming upon compression. At pH 4.0, the

| polymorph of the invention has a solubility very similar to that of the preferred

hydrobromide of ‘323, but at the more biologically significant pH 6.0 its
solubility increases to 478mg/mi compared to 2.90 mg/mi for the
hydrobromide. '

30
The foregoing properties render the polymorph of the invention eminently
suitable for the preparation of pharmaceutical compositions, particularly those
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sofubi l4ity inAcreases to 478ng/ m conpared to 2.90 ng/mmM for the
hydr obrom de. 30 The foregoing properties render the pol ynorph of the
i nvention emnently suitable for the preparation of pharnaceuti cal

conposi tions, Wwempsxral arly t hose SUBSTI TUTE SHEET ( RULE 26‘)%8&{%3377
PCT/1300A01305 4 in solid or liquid dosage form Thus, accordin a

further aspect of the present invention, thepolynmorph of the invention
and pharmaceutical conpositions thereof are provided for use as

medi canents. The pyesdimior liguiaHosade AIMMOTRIS) YCSREING 6 896Nt aspéctiof the
preparation of sai 5 {)ol ynorph,” either in a single solvent or by

reprocessi ng the i praseatinyentignnibe pobimenipk of the invemtion apd phayaceutical

R i t ypi : f ' : pitially-f d
product in a diff ng_%'hi‘%'?;‘?*ﬂfn‘%% ofimﬁ*‘%%*ﬂ%?é? ?‘%ﬁ"ﬁ@?‘*ﬁe'%ﬁr %‘;b "

pol yrnor ph. i o TheTpepressnpmnventioniaisa prowides precasses ipbinegepasavon Msalbt ai ned
b 1) t t i : - . .

2R pyrr ol 1 di il nEPREIP Sl Tk A SRRy b romrpsesting e il fomed, .
sui tabl e soljvenlt : hﬁmﬂuﬂa%difa}renmem_ x nﬂeproﬁefghtgwwm,th?\/f?h of :
concentrated sul phuric acid. . i_ca a . raf ur om -2.t0
2C, f.ollowed by Eeﬁﬂlf‘ﬁ'ag @Tﬁj@ft'a%g'fo Rrﬂ&'f‘ﬁén g&ﬁ%@r@gpfygﬂt?fp& ec{)!g,yniepfa}lon
treatnment of a sol ufithéﬂeﬁfe&pdl*dnﬂﬁphhw 2(R)-pyrroiidinylmethyl)-5-(2

phenyl sul phonyl ethyl)-1 Hindole in a first suitable solvent, typically
acetone, 20 with concentrated sul phuric acid, typically at a tenperature

of from-2 to 1§, T peymerghofitseinebhtith Mby, fcexanipl, (be'sbiaihed by and

reprocessing in a second suitable solvent, for exanple, tetrahydrofuran.
In both cases, the resulting solution is cooled and the desired pol ynorph

25 isol ated. Seedi@gtraginantobapelulieniohd(N-mevad-2R)pyralidinvimetivl-5 Rt "this is
usual I y .unnecessar j : .
nvention there eengr&g@lhgﬂgg&hﬂjh A-ih461b P4 AT B&tdbldSolldi, fOF Exdifidle,
acetone or tetrahydrofuran, with concentrated sulphuric acid, typically at a
15 temperature of from —2 to 2°C, followed by heating under refiux in the same

solvent; or by

(ii} treatment of a solution of 3-(N-methyl-2(R)-pyrrolidinylmethyl)-5-(2-
phenYlsulplionylethyl)—1 H-indole in a first suitable solvent, typically acetone,

20  with concentrated sulphuric acid, typically at a temperature of from -2 to 2°C,
followed by isolation of the resulting slurry and reprocessing in a second
sultable solvent, for example, tetrahydrofuran.

In both cases, the resulting solution is cooled and the desired polymorph
25 isolated. Seeding may be employed to induce crystallisation, but this is
usually unnecessary. -

According to a further aspect of the present invention, there are provided
pharmaceutical compositions comprising the hemisulphate polymorph of the
30 invention together with a pharmaceutically acceptable excipient, diluent, or
' carrier.
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pharmaceuti cal conpositions conprising the hem sui phate pol ynorph of-the .
30 invention together wwth a pharmaceutically acceptabl e excipient,

di luent, or carder. SUBSTI TUTE SHEET (RULE 26) WD A /23377 PCT/|B0O0OLOL305
5 Thus t hYOM@H3Und of the invention may be admi ni st er cBCHMSNBIOHUL Wi | |
general |y be adm nistered in adm xture wgth a suitable pharmaceutical

exci pient, diluent, or carrier selected with regard to the intended route

Compound of t piSro8 BompbaNTBF fheRRIES iy i AarhinRfiret Sond, B wCTP! © e
subl i Inggal Lzu:g:;\er??(}be_rardsr‘nihiste}ned pradrhiyture witbars&ﬁt_ahbmr{nawMIca;edr t abl et s,
Credi ate, Cdeiagpisnt, i, of Sunet el iR 135530 HREREHRATO R 0 o ay o
al so be adni nignfinietlaion amd standerdphanhaceutiealtpracticeSuch tabl ets nay contain

exci pients, such as mcrocrystalline cellul ose, lactose, sodiumcitrate,
cal ci um ca®bonat e, di basic cal ci um phosphate, or glycine, disintegrants,

such as st ar clFgr pk&inple2iHe/corpBunddf Meinventidonhiay b8 atimisismred drally,0di um
starch glycollate, croscarnellqgse sodiumor certain cgn'ghfx ISéI | cates, and
and/or coloured

granul ati on bibvgeally, etsyblingually|in the-prp pf etignay davoure
hydroxypropy! bl esddulsOstulés Biddts, sBWbﬁé&ﬂEﬁQﬁéd‘sﬁirls@tﬁ&ﬁe(beC) :

sucrose, gelatin, or "acacla. Additionally, Tu ricati ng?agents, such as
magnesi um st edmmediate,tdelayed, eceantrofied reiedse appiieations. The compeung (naye

I ncl uded. ,.20 | Ll ,,gmg' ihidktidn/Pe may al so be enpl oyed as
fillers i nwgelaa i%&a@@@%ﬁ%?b?%?ﬁg”e bgﬂx‘r)léi:)tlmgynt s in this regard include
| actose, starch, a cellulose, mlk sugar, or a high nolecul ar wei ght

pol yet hyl ene @ughdableiSenay caniaio @xcipients: suchas microctystalline,gellulose,ne conpound

oY o Com bt Hodfi BB en Rl ndd MBI Sh BBt or 0 o1 1S
di l uents, sucglysineydisimtegrants, such as starch (preferably corn, potato, or tapioca
15 starch), sodium starch'glycollate, croscarfnellose sodium or certain complex
silicates, and granulation binders such as polyvinylpyrrolidone, _
hydroxypropyimethylicellulose (HPMC), hydroxypropyicellulose (HPC),
sucrose, gelatin, or acacia. Additionally, lubricating agents, such as
magnesium stearate, stearic acid, glyceryl behenate, or talc may be included.
* Solid compositions of a similar type may also be employed as fillers in gelatin
capsules. Preferred excipients in this regard include lactose, starch, a
cellulose, milk sugar, or a high molecular weight polyethylene glycol. For
aqueous suspensions and/or elixirs, the compound may be combined with
25 various sweetening or flavouring agents, colouring matter or dyes, with
emulsifying and/or suspending agents and with diluents, such as water,
ethanol, propyiene glycol, or glycerin, or combinations thereof.

The compound may also be administered parenterally, for example,

30 intravenously, intra-arterially, intraperitoneally, intrathecally, intraventricularly,
intrasternally, intracranially, intramuscularly, or subcutaneously, or it may be
administered by infusion techniques. It is best used in the form of a sterile
aqueous solution which may contain other substances, for example, enough
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et:hanol .. praopyl ene glycol, or glycerin, or conbinations thereof. The
conpound may al so be adm njistered parenterally, for exanple, 30
i ntravenously, infra-arterially, intraperitoneally, intrathecally,

I ntraventri Cyygbddazy i Ntrastemal ly, intracranially, int rawllabg, or
subcut aneously, or it may be adm nistered by infusion techniques. It is

best used in the formof a sterile aqueou§ solution which may contain
ot her substances, for exanple, enough SUBSTI TUTE SHEET gRULE 26) WO
01/ 23377 PCT/ 1BCats pyghicese anake e sglulien isstanic with bloodlf seceasanh thesot oni ¢

breferably to a Beope pouicnnaff Rty thttred HoBiRbnd Lo bffoh S16 0.5 5
f ﬁ ; ?umlagte L ;) In i alu n ?Hle prepaiatien oFelsuiliable(pmeliteral fmdldtipnaumlmﬁe’%emdﬁjomtiﬁ (r; (rj ard
gr al and parent é?é&wa%%gﬁﬁp@%&@%@Bﬁ%’ﬁtﬁﬁ“’gﬂég"ﬁ‘ﬂﬂgﬁﬁ?Q%E%ge

| evel of the gorthosensidlieatin theeat.ornula (1) will usually be from0.01 ng to

20 mg/kg (in single or divided doses). 10 Thus tablets or capsules of the

conpound of the invention may contfain fro 0.5 1o, 0,5 g.of active
compound for  adrOHOR EaRPaTETLAEIATIGIHBIGR 1 umas Bhtientsy e ShIY 8008, ' as
appropri ate. Theewhysihel cdfmpolndsof thY fotnurd Q wil eis8ally breirdm ©.0 PRgye 2odosage
which will be nost suitable for apy individual patient and it rmay 15 vary
with the age, méﬂ@h@(‘ﬁﬁﬂ‘gleegm@%?seﬁhe particul ar patient. The above
dosages are gxenplary of the average case. There can, of course, be

i ndi vi dual instances where higher or |ower dosgge ranges are nerited and

such are wit hi n Tihws tahlels er sapsulas<ofitheeompernd of dheriiwertionspay gordain:fram

i nvention may al I R ' . i ' | d i
conveni ent 'y del0 me e B Bl &idie BompBbAd A sdiriniofltioR imor Sidup bt B 6E7  °)
spray present at imore &t 3fime as appsepriates d hecysicianrin apy eysnt il dgtermaine theebul i ser

LT o or of | uor o aefERE@SSacs Wvcrlyil pE AR itardl (ol ieiausBpaRrk and frmay,
such 15  vary with the age, weight and response of the particular patient. The above
dosages are exemplary of the average case. There ¢an, of course, be
individual instances where higher or lower dosage ranges are merited and
such are within the scope of this invention.

20 The compound of the invention may also be administered intranasally or by
inhalation and is conveniently delivered in the form of a dry powder inhaler or
an aerosol spray presentation from a pressurised container, pump, spray, or
nebuliser using a suitable propellant, for example, dichlorodifluoromethane,
trichlorofluoromethane, dichlorotetrafiuoroethane, a hydrofiuoroalkane, such

25 as 1,1,1,2-tetrafluoroethane (HFA 134A [Trade Mark] or 1,1,1,2,3,3,3-
heptafluoropropane (HFA 227EA [Trade Mark]), carbon dioxide, or other
suitable gas. In the case of a pressurised aerosol, the dosage unit may be
determined by providing a valve to deliver a metered amount. The
pressurised container, pump, spray, or nebuliser may contain a solution or

30 suspension of the active compound, for example, by using a mixture of
ethanol and the propellant as the solvent, which may additionally contain a
lubricant, for example, sorbitan trioleate. Capsules and cartridges {made, for
example, from gelatin) for use in an inhaler or insufflator may be formulated to
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25 as 1,1,1,2 tetrafluoroethane (HFA 134A [ Trade Mark] or 1,1,1,2,3,3,3- --
hept af | uor opr opane (HFA 227EA [ Trade Mark]), carbon di oxi de, or other
suitable gas. In the case of a pressurised aerosol, the dosage unit may be
det er mi nedW®B3[TVi di ng a val ve to deliver a netered anoRETABIPGLI0S

pressuri sed contai ner, punp, spray, or neyuliser may contain a solution or
30 suspension of the active conpound, for exanple, by using a m xture of

ethanol and the propellant as the sol t Lch. L | ntain a
| bficant, for c‘érg‘é'ﬁ‘pﬂ %?W‘l%{m'?‘éﬂ‘% ?9’8¥§ de.a%%’gﬁg@é aggiekgrggé:lg%%he%)( made,
for exanple, [dofiSedristirt)) for use in an inhaler or insufflator may be

formul ated to SUBSTI TUTE SHEET (RULE 26) WO 01f 23377 PCTI | BOOr01305 7
contain a powder m x of the conpound and a suitabl e powder base such as

lactose or st apghsofS diy powdbr fonvuREiBAS ard sreferabily aranged so thatieackbl y
arranged so that each 5" netered dose or uff contains from ZdSOf%ﬁgto 10 ngy

of a conpousd wfetarad doseoripuif f(ontains_froabzfmqﬂq ma of2 SRMPRYA overal |
daily dose w twg!a@;frﬁégéﬁvew ﬂo't@?ﬁsﬁéeht% ie'ovBRHN dalily db8e wiiQnibréshl 10 T -

whi ch may be a I'n"a ose or, nore usually, in divided
doses t hr oughowill behia thewangewmf Aloime 1 0 tiig/tel 19, mg whickonpy ba@dministesed iM&nt i on

appl i od L opi caPPgleriospt Taterpg in Pyfalefoesis Riguabol Bi8ay. O T oF

dusting powder. The compound may al so be adm nistered transdermally, for
exanpl e, byg nmearsmafively, ke sompbaid oftthe liyventibre may kecadministered isthedormocul ar

adm ni stration, the coppound may be.fornul at . ' pensi ons
I'n isotonic, pPfasyRRASHY, %P@Fﬁ/'g°§§Im%ng%??a%fj§§%'%lyi§%§§&'s"o Gtions in
i sot oni cE pH aﬂﬁigﬁ,tgahtiogt @@'alnlgolﬁﬁdn'enﬁ or dﬂfﬁngrpdvme'&: FhemmM?d arayvalsc ab
preservative, such as a benzyla i ym chl oride. ernatiyv |t may be
20 fornul at ed beagministated ,Sdgﬁﬂﬁ&a rﬁém{eagﬁmeaﬁ&ﬂ P&B?'bﬁ?%ﬂ'p% cation
to the skin, the siEeeeird. of the invention nay be _

15 ' : N
For ocular administration, the compound may be formulated as micronised

suspensions in isotonic, pH-adjusted, sterile saline or, preferably, as solutions
in isotonic, pH-adjusted, sterile saline, optionally in combination with a
preservative, such as a benzylalkonium chloride. Alternatively, it may be

20 formulated in an ointment, such as petrolatum.

For topical application to the skin, the compound of the invention may be
formulated as a suitable ointment containing the active compound suspended
or dissolved in, for example, a mixture with one or more of the following:

25 mineral oil, liquid petrolatum, white petrolatum, propylene glycol,
polyoxyethylene polyoxypropylene compound, emulsifying wax, or water.
Alternatively, it may be formulated as a suitable lotion or cream, suspended or
dissolved in, for example, a mixture of one or more of the following: mineral
oil, sorbitan monostearate, a polyethylene glycol, liquid paraffin, polysorbate

30 60, cetyl esters wax, cetearyl alcohol, 2-octyldodecanol, benzyl alcohol, or

water.
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formul ated as a suitable ointnment containing the active conpound suspended
or dissolved in, for exanple, a mxture with one or nore of the follow ng:
25 mneral oil, liquid petrolatum white petrolatum propylene glycol,

pol yoxyet hyl avmoyeaszgoxypr opyl ene conpound, enul sifyi ng waxXpCTmBossos: .
Alternatively, it may be fornulated as a syjtable [otion or cream
suspended or dissolved in, for exanple, a®ixture of one or nore of the
following: mneral _oil, saorbitan nonostear col ,

t a .paql.yet hyl |
li qui d paraf fin, Paaicyiagy praferreshcqyuposilions in 3&02‘?@%&5%%5@ n g" %F%Sﬁol ,

2-oct yl dodecanol O%Hﬁﬂﬁalﬁ'léﬁ%ﬁﬂd refélrase}é%?ést dﬁHgﬁgdnTl'dEEtsS&ﬁﬁﬁtréMaB@) WO

01/ 23377- PCT/ 1B 1305 Particularly preferred conpositions in

accordance with intrgvenoussolusians, a¥iof whichqaai eaditobe prepabid by.sorvantiaiabase and
fast dispersion ghghgngg%gﬁwa@gﬁ&%ﬂg%naqom ravenous solutions, all of

whi ch may readil e pre means usi ng the pol ynor ph of
the inventions 5 Finally, the invention provides for the use of the

hem sul phat e pol 0 i 4 f

medi canent for tﬁ@g@ghﬁ 'F'V%rh@ﬁ pr%ﬁ%%n’??ﬁ‘gtqyg #%aﬁ%ﬁ%m’@%{ga&% r@gl(’f

cotnﬂi éi o]p for rﬂh@hwntiommgﬁllsémtabuﬁctdft e?faa'fedin:aloma%ltfwthmdqhhrafi\lewr a_nd_forfa

met hod of curative or. pr acti.c treatnent..10 of .a . nedjcal .c ion for
whi ch an agoni stPfBPhﬂ@‘afFS%%ﬁ‘}t%P@?@@lﬁBFé‘ﬂ?%ﬁ” wWipigh.an %%ﬁjiogggﬁ‘he

adlm' ni st L at } 0 tnholfepéptbfbtei_é mﬁsécmhd for an;'nghbd sEcuraived | r prophylduticiveatmaritphat e

ol ynor o e invention. Such conditions.in m gr ai.ne an

gssgci a!to ed c@ﬂ]di?fi%'ﬁ'@’gﬁ'(ﬂ?"gg‘oelqé"(@&‘ %Mﬁé’ﬁsﬁfﬂﬁ% °[§d§&£‘f‘?g?d

heni crania and hgRgiRebRpAsesanRs alifthidtdtion df 4 ¥ssrdpéuticelin efféltive amdufiest essi on,
anxi ety, an eating disorder, obesity, drug abuse, hypertensi é)’n and enesi s.
The preparati on 1be hemisulphate pelymam ¢fdhe ivertons Sugh “‘H@Q!ﬁt'ﬂ Hd&ind

phar maceut i cal  GRERARS hh@BSsdoRREPinditionk sUbtt kS Bhustbr Rdaddthe! Bhrbfiéi Ng

Exanpl es. 20 i ) )
’ paroxymal hemicrania and headache associated with a vascular disorder,
15 depression, anxiety, an eating disorder, obesity, drug abuse, hypertension

and emesis.

The preparation of the hemisulphate polymorph of the invention and
pharmaceutical compositions thereof is illustrated by the following Examples.

20
EXAMPLE

A solution of 3-(N-methyl-2(R)-pyrrolidinyimethyl)-5-(2-phenyisulphonylethyl)-
1H-indole (14g) in acetone (221ml) heated to reflux was treated with a

25 solution of 98% sulphuric acid (1.795g) in acetone (59mi} adding this acid
solution dropwise over 50 minutes. The resulting slurry was stirred at refiux
for 2 hours, then cooled to 0°C during 1 hour, then collected by filtration,
washed with acetone (42ml) and dried in vacuo (14.74g). The isolated salt
showed a single DSC endotherm at 2262C consistent with the desired

30 polymorph.

EXAMPLE 2
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EXAMPLE | A sol ution of
3-(N-nmet hyl - 2(R) - pyrrolidinyl methyl)-, 5-(2-phenyl sul phonyl et hyl ) 1
Hindole (14g) in acetone (221 m) heated to reflux was treated with a 25
sol uti on of WQ@MBM phuric acid (1.795g) in acetone (59nl)pcrmoogadéshi s aci d
sol ution dropwi se over 50 m nutes. The regulti ng slurry was stirred at
reflux for hours, then cooled to OC du ing 1 hour, then collected by

filtrat hed t t 2m dd d 14. Th
Lol ;?e5°2a|tw9.t@ﬁﬁe L A P T s A
desired 30 pol Pﬁhﬂ&e 15@%@5@@&3&5'&(&6&) o6b1Ed il &icE-baeh wabtidhtetd 7 7
PCT/ 1B00101305 A sol ution

3- (N- et hyl - 2( w)th mql'eﬂqncﬂfr%ar’/wéwlhw)acsi@ 7958} in tetrahydiefran-(38mi) adding+ i ndol e
14 [ tet t th
gol 8% i |02 ofe ngﬁ'gé@?ﬁs’.ﬁ’@mﬁ? UB 7959 QBF#Q{@?E hydr of Hpgﬁé ‘Iéfm lgg\ang :

this acid s8l uwaswarmedto mnéewtlm@bmmmuythgr letrahydrquam é6ah,i ng

m xture 5 was r I

t et r ahydr of ur aﬁﬁbgﬁ%{ d?to @ﬂen%@@ﬁé&%ﬁ#&h@%ﬁr@%‘{eﬁ'ﬁﬂg -'f.ﬂe this

t enper at ur e ovessnltipgsiuriyheas chiiad iniangce-batirand slarrietiford 30iminutes, there- bat h and

and drted i n valietbSeShod i erahydh G RO dheslmyBRlE R p RS O™

endot her m at 2E6lhﬁd:sanssmuta sihglb DSE endottienn aed26°C consistdnt withthePLE 3

3- (N- et hyI @%\%ﬁr rqi)végdl Fyl met hyl ) - 5- (2- phenyl sul phonyl ethyl)-1 Hindol e
15 (344. 3g 0. BMssol ved in acetone (4L) and filtered, washing
with acetone (2. 89L) Sul phuric acid (43.8g, 0.438 nol) was added to the

solution at -2 & A granular slurry was formed. This material was
filtered, washf-—&é—figsi] acetone (2 x 350mL) to produce hem sul phate of
m xed nor phol ogy (381.5g, 98% . The salt was dried, ground in a nortar and

then 370g 20 reslurried in refluxing tetrah drofuran QZ 96L) far 20 hours
The mixture wad(N-methyl-2(R)-pyrrolidinyimeéthyl)-5-(2-p enylsulph ethyl)-1H-indole

15 (344.3g, 0.9 mol) was dissolved in acetone (4L) and filtered, washing with
acetone (2.89L). Sulphuric acid (43.8g, 0.438 mol) was added to the solution
at -2 to 2°C. A granular slurry was formed. This material was filtered, washing

" with acetone (2 x 350ml) to produce hemisﬁlphate of mixed morphology
(381.5¢g, 98%). The salt was dried, ground in a mortar and then 370g

20 reslurried in refluxing tetrahydrofuran (2.96L) for 20 hours. The mixture was
cooled and filtered, washed with tetrahydrofuran (200ml) and dried in vacuo
at 50°C (3619, 97.6%). The isolated salt showed a single DSC endotherm at
226°C and an IR spectrum (KBr disc) consistent with the desired polymorph.

25 EXAMPLE 4

The hemisulphate of mixed morphology obtained by the method of Example 3
(1.5g) was slurried in refluxing ethanol (30ml) for 23 hours. The mixture was
cooled, then filtered, washing with ethanol (1ml) and dried in vacuo at 50°C.

30 The isolated salt showed a single DSC endotherm at 226°C consistent with
the desired polymorph.
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cool ed. and f.iltered, washed with tetrahydrofuran (200m ) and dried in vacuo
at 50C (361 g, 97.6% . The.isolated salt showed a single DSC endot herm at
226C and an | R spectrum (KBr disc) consistent with the desired pol ynorph.

25 EXAMPLE 4 Wanas/s®rri sul phat e of m xed nor phol ogy obt ai nedpdprsotrerssset hod of
Example 3 (1.5g) was slurried in refl uxi et hanol -(30mL) for 23 hours.
The m xture was cooled, then filtered, washing with ethanol (1 m) and

dried in vacuo MEF& The isolated salt showed a single DSC endot herm
at 226C consi st t he desired pol ynor ph. SUBSTI TUTE SHEET ( RULE 26)
WO 01123377 PCT/1B0OO 01305 10 EXAMPLE 5 The hem sul phate of m xed :
nor phol ogy obt ai nme th of ried in
refl uxi ng i sopr oﬂ?ﬁﬂ!ﬁrx ﬁit H&P@Y?H@Wﬁ%@é "i‘Pt 08%'@39% hen

filtered, washing.s)ivas bmmxﬁaamxu{gll SProparivl (strmlgféras h\’)ﬁ%lqhe@ﬁoxtﬁ%: The

I sol ated salt showed a sing Ie DSC endot her m at consistent wwth the

desired pol yfor F‘Nﬁs rmmaﬂlae@ iitered, W@th'MﬁWQPénQJK“ﬁD)@BG drigd imvacugy
obt ai ned by the drgglscﬁéﬁg ﬁo gggg!] oB8CEnd h'e?rfl atBogd | uxing
ted | ou

| ndustrial Methy rit rs. e m Xture was cool ed,

then filtered, waasfstﬁgtwﬂnha "’Qd_Pﬁlvamh;I dried In vacuo at 50C. The
I sol ated salt showed a single DSC endotherm at 226C 15 consistent with the

desi red pol ynorph. EXAMPLE 7 Tablets for Oral Adm nistration A Direct
Conpressi on m t XAMPLE6t i ve i ngredient 24.24 Mcrocrystalline cellul ose
Ph Eur 50.0010

The hemisulphate of mixed morphology obtained by the method of Example 8
(1.59) was slurried in refluxing Industrial Methylated Spirit (30ml) for 23 hours.
The mixture was cooled, then filtered, washing with IMS (1ml) and dried in
vacuo at 50°C. The isolated salt showed a single DSC endotherm at 226°C

15  consistent with the desired polymorph.

EXAMPL

Tablets for Oral Administration

A. Direct Compression

mg/tablet
Active ingredient 24.24
Microcrystalline cellulose Ph Eur 50.00
Lactose Ph Eur 121.76
Croscarmellose sodium NF 2.00
Magnesium stearate Ph Eur 2.00

20
The active ingredient is sieved and blended with the other components. The

resultant mix is compressed into tablets using a rotary tablet press (Manesty
Betapress) fitted with 6 mm normal concave punches, The resuitant tablets
may be film-coated with an appropriate film-coating material.

B. Wet Granulation

mg/tablet
Active ingredient 48.48
factose Ph Eur 64.02
Maize starch Ph Eur 21.00
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Lactose Ph Eur 121.76 Croscarnellose sodium NF 2.00 Magnesium-steasate Ph
Eur 2.00 20 The active ingredient is sieved and blended with the ot her
conponents. The resultant mx is conpressed into tablets using a rotary
tabl et preWOqIRNTesty Betapress) fitted with 6 nm nor maPCEABMMEIAES punches.
The resultant tablets may be filmcoatefy with an appropriate filmcoating
material. B. Wt Granul ation n1b|et Actlve I ngr edi ent 48 48 Lactose Ph
Eur. 64.02 Maize st3g V S”B“?'TUTE StHEEF—tROEE—36) WO
01123377 PCT/ 1B00/ 01 %Efﬁl')done w v solnj 7.50
Croscarnel | ose sodi n1stearat Eur 1.50}The
pol yvi nyl pyrrol i doned it ied mr +o—aR—appt opri at e
concentration. The active |ngred|ent |s S|eye and bIended wi,t.h all of the

other conpondiepolyvinylpyrrolidoneds disselvad in purficowatey (08N aRPIORMAIRLS of the 5
pol yvi nyl pyrr ahh tish. tHd éﬁltvéﬁrﬁ‘?rmm(#s%mea Rfid BReHIREWIST AN ths other Af t er

drying, the granules are screened and bl ended with t he rragne5| um st ear at e.
The gr anul es zompbhents exeeptdke magnasium stearates Syiablg volumesPiehg; anet er

punches. i @@y@ﬁwﬁl&?ﬁr&lf&gﬁ?rsoﬁﬁﬁﬁ% Qﬁdé@é‘n&)ﬁt r$ Graniiaibd Atgrg the

rati o of a to exclprents or the corrp§e55| on wei ght and
usi ng punches drying; te granbiéadPe Sci@easd and blendedwithihe magnesiumsearte-ct

The granules are then compressed into tablets using suitable diameter

punches.

10 Tablets of other strengths may be prepared by altering the ratio of active
ingredient to excipients or the compression weight and using punches to suit.

EXAMPLE 8
Controlled Release Tablet
mg/tablet
Active ingredient 48.48
Lactose Ph Eur - 49,52
Hydroxypropyl methyl cellulose Ph Eur } 100.00
Magnesium stearate Ph Eur 2.00

15 The active ingredient is sieved and blended with the other components. The
resultant mix is compressed into tablets using a rotary tablet press (Manesty
Betapress) fitted with 8 mm normal concave punches. The resultant tablets
may be film-coated with an appropriate film-coating material.

20 EXAMPLEO

Fast Dispersion Tablet

‘mg/tablet
Active ingredient 24.24
Gelatin Ph Eur : 3.44
Mannitol Ph Eur 2.50
Aspartame Ph Eur 0.31
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Active, ingredi ent 48.48 Lactose Ph Eur 49.52 Hydroxypropyl nethyl

cel lul ose Ph Eur 100.00 Magnesium stearate Ph Eur 2.00 15 The active
ingredient is sieved and bl ended with the other conmponents. The' resultant
m X is conpregsemkhsiAt o tablets using a rotary tabl et presspw‘ﬁg%
Betapress) fitted with 8 mm normal concave punches. The resultant tablets
may be filmcoated with an appropriate fillcoating material. 20 EXAMPLE 9
Fast Dispersion Tablet mbtét Active ingredient 24.24 GCelatin Ph Eur 3.44
Mannitol Ph Eur 2.50 Aspartane Ph Eur 0.31 SUBSTI TUTE SHEET (RULE 26) WO
01/ 23377 PCT/ | BE¥AMBHE 1012 EXAMPLE 10 Capsul es mca We Active ingredient

18. 18 Lactose Ph Eur Zwmﬁ—ew—mal anhydr ous
silica Ph Eur 0.30 MHgnh Sll?l% stearate Ph Eur 3.00 Fill wei ght] 300. 00 The

active ingredient is gieved and bl ended w th the ofrgkapsuigonerits. The 5
mx is filled into siZedive ingréthért gel ati n capsul gsigiggng suitgble

machi nery. O her dosq43 azoRge!Ph Rirepared by alteringdgea fill wgi ght and, if
necessary, changi ng tiaigaesrhesh Bhge to suit. 69.63

Colloidat anhydrous silica Ph Eur 0.30
Magnesium stearate Ph Eur 3.00
Fill weight 300.00

The active ingredient is sieved and blended with the other components. The

§ mixis filled into size No. 2 hard gelatin capsules using suitable machinery.
Other doses may be prepared by altering the fill weight and, if necessary,
changing the capsules size to suit,

EXAMPLE 11
Sublingual Tablets
mg/tablet
Active ingredient 1.21
Lactose Ph Eur 25.00
Maize starch Ph Eur 25.00
Mannitol Ph Eur _ 25.00
Croscarmellose sodium NF 3.00
Magnesium stearate Ph Eur 0.80
10
The active ingredient is sieved through a suitable sieve, blended with the
‘excipients and compressed using suitable punches. Tablets of other strengths
may be prepared by altering either the ratio of active ingredients to excipients
or the compression weight and using punches to suit.
15
EXAMPLE 12
Intranasal Solution
mg/ml
Active ingredient 60
Glycerol 5
Absorbic acid 0.5
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EXAMPLE 11 Sublingual Tablets ma/tablet Active ingredient 1.21 Lactose.
Ph Eur 25.00 Maize starch Ph Eur 25.00 Mannitol. Ph.Eur 25.00. .
Croscarnel | ose sodi um NF 3. 00 Magnesium stearate Ph Eur 0.80 10 The active
i ngredi ent MOMZ3Ted t hrough a suitable sieve, bl ended WPEHIHOHBII0S
exci pients and conpressed using suitabl eggounches. Tabl ets of other
strengths may be prepared by altering either the ratio of active
i ngredi ents t gHefGbiMARNGH adjiistéd fo RENL.S &65.0) pitérably sbdtt praias) UaiRches to
suit. 15 EXAMPLE 12 Intranasal Solution mm " Activé ingredient 60 dycerol
5 Absorbic adaueeusssodismbydrexjde soluytion. (RULE 26) WO 01/ 23377 PCT/ [ B0O/ 01305
13 pH of fornulation adjusted to from4.0 to 5.0, preferably about pH 4.5,
using aqueougya@pblEyBydr oxi de sol ution. EXAMPLE 13 Intravenous Sol ution
ng/ M Active t 10 Sodiumchloride
Intravenous Solution

_ mg/mi
Active ingredient 10
Sodium chioride 19

pH of formulation adjusied to about pH 6.0 using aqueous sodium hydroxide

solution.

CHARACTERISATION BY PXRD. IR AND DSC ANALYSIS

(@ PXRD

10

The PXRD pattern was obtained using a Siemens D5000 diffractometer fitted
with an automatic sample changer, a theta-theta goriiometer, automatic beam

15 divergence slits, a secondary monochromator and a scintillation counter. The
sample was prepared for analysis by packing the powder sample into a 12mm
diameter, 0.25 mm deep cavity that had been cut into a silicon wafer
specimen mount. The specimen was rotated whilst being irradiated with
copper K-alpha, radiation (A = 0.15046nm) with the X—ray tube operated at

20 40kV/40mA. The analysis was performed with the goniometer running in
continuous-scan mode set for a 5-second count per 0.02° step over a 2-theta
range of 2° to 5§5°. For identification of the main peaks (degree 26) seen in
each pattern (FIGURE 1 wherein ‘P226’ is the polymorph of the invention and
‘CPS’ is Counts Per Second), vide supra.

25
(b) IR Spectroscopy

The IR spectrum was determined over the wave number (v) range 4000 to
400 cm-1 using a Nicolet 800 FT-IR spectrometer ﬁttéd with a d-TGS

30 detector. The spectrum was acquired at 2 cm™ resolution from a KBr disc
preparation of the sample. For identification of the v values of significant
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5.pH of .fornul ati on adjusted to about pH 6.0 using aqueous sodi um hydroxi de
sol ution. CHARACTERI SAT] ON. BY PXRD. | R AND DSC ANALYSIS 10 (a) PXRD The
PXRD pattern was obtai ned using a Sienens D500.0 diffractonmeter fitted

wi th an aut oweli/s3ganpl e changer, a theta-theta goni onet erpcraBiisssi C beam
15 divergence slits, a secondary nonochrogator and a scintillation counter.
The sanple was prepared for anal ysis by packing the powder sanple into a

12mm dianeter, 0.25.mm degp.caVvl t hat. h een. . cut int silicon wafer
speci men nount . awg%%%ﬂ@ﬁ':fﬁlééé‘*&'ﬂ%ﬁ‘%ﬁ%@f%ﬁ&h@@?ﬁ&gl‘% ed with
copper K- al phasinyagtiot), wtle §dpra0. 15046nn) with the X-ray tube operated at 20

40kV/ 40mA. The anal ysis was perfornmed with the gonioneter running in
conti nuous-scan node set for a 5-second count per 0.02 step over a 2 theta

range of 2 to SWreﬁﬁmggg,f,giﬁ@bhmngwt he mai n peaks (degree 20) seen In
each pattern (FIGQURE 1 wherein ¥ P226" i§ the pol ynmorph of the invention and

"CPS is Couﬁ:js Per Second), vide supra. 25 (b) IR Spectroscopy The IR

) 1
Coing & N col et NSRRI EARIEG. S22k il et 4 PR G oSy BT L
SEgCtS ; umI \évas Fgcr:mcwax ?J_errﬁalfamlysescanmollmtfarsmnaingatecﬁfQ_0°C p:aemimMi |o$ U?IE
S'EET (RULE 26, 0M1908 35 G et brpinBuntlioR b B BRsbR AR AFIGPRE S Glre
wherei n ' P226! whkereindPg26’ isiihepgolyohorph ef therinearttion); videsupea.supra. (c)
Dfferenti a%o Scanning Calorinmetry 5

HYGROSCOPICITY STUDY

The moisture sorptions of the three known polymorphs (o-form, p-form and
present invention) of the hemisulphate of 3-(N-methyl-2(R)-

15  pyrrolidinylmethyl)-5-(2-phenylsulphonylethyl)-1H-indole were determined
using a Dynamic Vapour Sorption (DVS) Automated Sorption Analyser Model
DVS-1 manufactured by Surface Measurements Systems Ltd, UK.

Each polymorph was analysed by accurately weighing approximately 25mg

20 into the sample pan which was then exposed to humidities in the range 0 to
75% RH. The analysis temperature was 30°C with a nitrogen flow rate of 200
cm® min™,

FIGURE 4, wherein ‘P142’ is the B-polymorph, ‘P185’ is the a-polymorph and

25 ‘P226'is the polymorph of the invention, illustrates the moisture sorption
isotherms for the three polymorphs of the hemisulphate salt of 3-(N-methyl-
2(R)-pyrrolidinylmethyl-5-(2-phenylsulphonylethyl)-1H-indole. The data shows
that the polymorph of the invention is markedly less hygroscopic than either
the o~ or B-form, particularly above 40% RH.

- STABILITY STUDY
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A sample (ca. 3ng) of P226 was anal ysed using a Perkin Elner DSC7 with a -
TACT/ DX thermal anal yser controller at a scanning. rate of 20C per m nute
over the range 25C to 300C. For identification of the endotherm (FI GURE 3
wherei n ' PY®2P3ET t he pol ynorph of the invention), vide ZGHIBHOO

HYGROSCOPI CI TY STUDY The noi sture sorptifgis of the three known pol ynor phs
(a form ft -formand present invention) of the hem sul phate of

3- (N-net hyl  2(\Ramidle of the polymorph stored for seven months under ambient conditions
pyrrolidinyl methyl’) - 5-( -p en su p o | et hyi)-1H i ndal e were determ ned

using a Dynam“@s‘@rﬁ&@m"@@ Lﬁ“ﬁﬁﬁ'ﬂ'ﬂi‘%&'ﬁﬁ“&#"ﬁﬂm%ﬂemdel
DVS-1 manuf ac @ ﬁe%&&?&suwﬁm@mﬁ ﬁﬁﬁmggi% od il quéstich, Po! ynor ph

was anal ysed urately weighing approximate 20 |nto t he sanpl e
pan whi ch was then exposed to hum dities in the range 0 to 75%RH. The

anal ysi s tBnmpOOMPRESHIQN STUMNESh a nitrogen flow rate of 200 cnB min''.
FI GURE 4, wherein 'P142' is the fl-polynorph,' P185 is the a- pol ymor ph and
25 "P226' is the polynorph of the invention, illustrates the noisture

sorption isoCo simoﬂmmple@étlmwglmomlmfdhe inventieminsan ifhbanchsal t  of

s e 2 %ﬁ‘ﬁh@*&ﬁﬁét%ﬂa?ﬁ#ﬁ%hPFEW@ﬁ pgel "' ©

hygr oscopi c thﬁ alﬁhﬁm drh:hahddks@tprbdwed masighificartdojourichamgelffid RH. so
STABI LI TY STUDY SUBSTI TUTE EHE"T (RULE 26) WO 01/23377 PCT/1B00/ 01305 15 A
sanpl e of 1?he"‘bSY'§J MG seven nonths under ambient conditions
was re-exam ned by PXRD and DSC and found to be totally unchanged, i.e. no

pol ynor phi ¢ cgnygBRiITY SRubIESKen pl ace during the period in question. 5
COVPRESSI ON STUDI ES Conpr essi on of a sanple of the pol ynorph of the -

i nvent ion in an IR bench
At pH 4.0, the polymorph of the invention was found to have a solubility

15 comparable to that of the preferred hydrobromide described in European
Patent 0776323. At pH 6.0, however, solubility increased to 478mg/mi
compared to only 2.90mg/ml for the hydrobromide.
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press (G aseby Specac Mdel 15.011) at a pressure of 5 tonnes for 1 minute
using a 13 mm punch and di e set produced no significant col our change and
10 no evidence of punch filming. SOLUBILITY STUDIES At pH 4.0, the

pol ynor ph of wé@assenti on was found to have a solubility pdfmemeipes able to
that of the preferred hydrobrom de described in European Pat ent 0776323.

At pH 6.0, however, solubility increased {16 478ngy/ m are

2.90mg/ M for the hydrobrom de. SUBSTI TUTE SHEET (RULE 26 Im
PCT/MOOY01305 16 11 1 1 11 1 1111 11Rill 1~ CLAIMS 1. A m]m”m
pol ynor phic formof a conpound of formulgAfss 5 CH3 S&2 / .7, ,,

H2SO4 N (I} H 10 characterised by a powder X-ray diffraction pattern
obt ai ned usi ng copper K- aipha, radiation (X = 0.15046nm which shows main

peaks at 9.28,1Q, 3 .37, . 4 7 V8, 17.98, 19. 48,
20.70, 21.29, o1 4§°'Y5}%!"§%,P%%?‘%ﬁb%,%&“ﬁ%@@%@ t5 2. A
conmpound accgding to Caim1l1 which is further characterised by an
infrared spectrumas a KBr disc which shows significant absorption bands at
u = 3385.3, 3172.0, 3143.8, 3058.0, 3022.6, 2954.8, 2928.3, 2893.5, 2650.7,
2436. 4, 1622.6, 1584.1, 1480.8, 1445.6, 1362.4, 1354CH, 1304.8, 1246.0,
1229.9, 1164.3, 1149. 6 1137 : 1087 1, 1071.7, ,101 l5 958.9, 929.8,

899.1, 20 878.9, 842. S 872F 31" 606. 3,
564.9, 533.7, 512. 2 1853, @] and| 428% Cmil Q;,?ingS@Mpound
according to Claim 2™y hlsfurther Yrahegreri se y a

10 characterised by a powder X-ray diffraction pattern obtained using copper K-
alpha; radiation (A = 0.15046nm) which shows main peaks at 9.28, 10.38,
11.37, 12.40, 16.84, 17.46, 17.53, 17.78, 17.98, 19.48, 20.70, 21.29, 21.45,
22,21, 22.64, 23.08, 25.20 and 25.79.

15 2. A bompound according to Claim 1 which is further characterised by an
infrared spectrum as a KBr disc which shows significant absorption bands at
v = 3385.3, 3172.0, 3143.8, 3058.0, 3022.6, 2954.8, 2928.3, 2893.5, 2650.7,
2436.4, 1622.6, 1584.1, 1480.8, 1445.6, 1362.4, 1354.4, 1304.8, 1246.0,
1229.9, 1164.3, 1149.6, 1137.5, 1087.1, 1071.7, 1019.5, 958.9, 929.8, 899.1,

20 878.9, 842.6, 793.8, 759.3, 751.4, 731.3, 690.4, 619.8, 606.3, 564.9, 633.7,

512.2, 503.6, 485.3, 457.5 and 428.9 cm”.

3. A compound according to Claim 2 which is further characterised by a
DSC trace which shows a sharp endotherm at 226°C.

25
4. A pharmaceutical composition comprising a compound according to any

of Claims 1 to 3 together with a pharmaceutically acceptable excipient,

diluent, or carrier.
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DSC trace which shows a sharp endotherm at 226C. 25 4. A pharnmaceuti cal
conposition conprising a conpound according to any- of Clains | to 3
together with a pharmaceutically acceptabl e excipient, diluent, or
carrier. S}MB!WP?%rE SHEET (RULE 26) WD 01123377 PCT/ 11100¢TABIOOI30517 5. A

phar maceutical conposition according to4g aim4 which is in solid or
| i qui d dosage form 6. A pharmaceutical conposition according to Caimb5

which i's a 5 SO pRaintRtuticdt eaipabilieH| abaliamg to Cllim ARhiciecii@p tabl et or

an intranasal or "iIntravenous solution. 7. conmpound according to any of
Clains 1 to Jiquiddesagedprmaceuti cal conposition according to any of O ains
‘4 to 6, for use as a nedicanent. 10 8. The use of a conpound according to
any of Clainms 1 to 3 for the manufacture of a nedicanment for the curative
or prophyl acté.c A pharmasetitical compositiorea¢carding te CaimfSowhichiscé an agoni st of

medl cal - odha SR rcPlrifed mfeats, OBsCHRRER Sk & B PLRAFOT o  ut o1
headache, chrintavenoas@ojutiah, henmi crani a, or headache associated with a

vascul ar disorder. 10. Use according to Caim8 wherein the nedical
condition. is depression, 20 anxiety, an eating disorder, obesity, drug

abuse, hyper tEnq éompdundestesiding tolahy of Claiisorito™d, o a'pHarmacetical ophyl actic
treatment of a nedical congdition fogr whi ch a? ?'?oni st of, 5-HI, receptors

i s i ndi cat ed GAMRAsHORAGCPING toRRY of ipipys 4 tof. ifeftiserasa medicamant; cal | y
effecti vgganount of a conpound according 25 to any of Clainms 1 to 3. 12. A
met hod according to Caim 11 wherein the nedical condition is mgraine or
an associ at e® c dhaiUse Shasempoyad acerrding ta apy o Glaims it @ for thear oxynmal

heni crani a, Graflfastaf 6 AmadichmbAtiortid cutatiSsrPraphylacietiéatment of a

medical condition fo_'r which an agonist of 5-HT, receptors is indicated.

15 9. Use according to Claim 8 wherein the medical condition is migraine or an
associated condition such as cluster headache, chronic paroxymal
hemicrania, or headache associated with a vascular disorder.

~ 10. Use according to Claim 8 wherein the medical condition.is depression,
20 anxiety, an eating disorder, obesity, drug abuse, hypertension, or emesis.

11. A method of curative or prophylactic treatment of a medical condition for

which an agonist of 5-HT¢ receptors is indicated whiéh comprises the

administration of a therapeutically effective amount of a compound according
25 toanyofClaims 1103.

12. A method according to Claim 11 wherein the medical condition is

migraine or an associated condition such as cluster headache, chronic
paroxymal hemicrania, or headache associated with a vascular disorder.
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3Ot EEp vt et 111212 11~ L n SUBSTI TUTE SHEET (RULE 26) WO
01/ 23377 PCT/1300101305 18 13. A nethod Wrding to Caim1l1l wherein the
medi cal condition is depression, anxiety, an eating disorder, obesity,
drug abuse, hWP#LIRRIEi on, or enesis. 5 14. A process for tpoemposmesati on
of a crystalline, polynorphic formof a ﬁgpound of formula (t)
characteri sed by a powder X-ray dlffractlo pattern obt ai ned usi ng copper

K al ph di 150 k 9.28, 10. 38,

150027 20, 16 T8 hethad HSErding 1 Cliimctt whrap the mredsal Comiiian 821 o

21. 45, 22. 21, 22qéesiidn Kol adlba ﬂﬁ?’d%érd%? oyeswwgm hfyRénidrisonl BNt of
a

a solution of acorrpoun of for mul H™5 in a first
sui t abl e sol vent ®WeEIS- concentrated sul phuri c aci d foI I ovved by either (a)
heating under reflux in first suitable solvent, cool | ng and isolating
desired 20 polynorph; or (b) isolating resultlng slurry, taking up in
second suitabse bl Adrecess tthe greparation of afdrystallineo polyragrehic farewdfa i ng

desi red pol ynorp 3 first
sui tabl e sol vent&mﬂgﬁ Sﬁgﬂ%ér)ﬁfaﬁr gﬁge%f%%&"@r% %&&mﬁéﬂrﬁ
1111111111111llldﬂélhédhmﬁgbmﬁperﬁalpﬁwﬁﬁ“ﬂia'ﬁbﬁﬂ SHEB046MYl) whitth) shows main

peaks at 9.28, 10.38, 11.37, 12.40, 16.84, 17.46, 17.53, 17.78, 17.98, 19.48,
20.70, 21.29, 21.45, 22.21, 22.64, 23.08, 25.20 and 25.79

10
which comprises treatment of a solution of a compound of formula (i)
ol
802 'I," N
0T e

N
H

15

in a first suitable solvent with concentrated sulphuric acid, followed by either

(a) heating under reflux in first suitable solvent, cooling and isolating desired
20 polymorph; or

(b) isolating resulting slurry, taking up in second suitable solvent, heating
under reflux, cooling and isolating desired polymorph.

25 15. A process according to Claim 14(a) wherein first suitable solvent is

I

acetone or tetrahydrofuran.
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WO 01/23377 PCT/1B00/01305 19 16. A process according to O aim14(b).
wherein first suitable solvent is acetone or tetrahydrofuran and second.
sui tabl e solvent is acetone, tetrahydrofuran, ethanol, iso anol , or

| ndust ri al Wo@aR3at ed Spirit (IMS). 5 17. A process accoFgF @" sany of
clains 14 to 16 wherein crystallisation@f desired polynorph is induced by
seeding. 18. A process according to any of Clains 14 to 17 wherein the

pol ynmor ph so b I spectrum as
kbl ¢ wnitBn X rBESss shcollibg R ol ag) ?@‘f‘%ﬁ?ﬁé‘?‘ SHthlb 2oRhES e 5.
3172.0, 3143. acetaﬂéarmtraamftﬂ'anaad&eef}nm Ie sahet isacetemy. 7, 2436. 4,

1622. 6, 1584. 1229. 9
16220 1584 Lvakg9ndan, digRoSofihand: ortiisdal iifisioq dafbulis 122

878.9, 842.6, 793.8, 759 3, 751. 4 731.3,.690.4, 619.9, 606. 3, 564 9
533.7, 512.2, 503.6, 485. 3,457 d 4 di
to O aim 18 wiér &ROPERS ARChTARG y fﬁ@?‘?ﬁéﬁﬂﬁ 1§%heréﬁ 'ﬁggﬁ' u%rf'f1 ﬁg?r o
characteri seddgyre'g @qg.nduce@bybewn@ sharp endotherm at 226C.

FHrrrrr 121212 et 1l 111 * CL MS SUBSTITUTE SHEET (RULE 26)

18. A process according to any of Claims 14 to 17 wherein the polymorph so

obtained is further characterised by its infrared spectrum as a KBr disc which
10  shows significant absorption bands at v = 3385.3, 3172.0, 3143.8, 3058.0,

3022.6, 2954.8, 2928.3, 2893.5, 2650.7, 2436.4, 1622.6, 1584.1, 1480.8,

1445.6, 1362.4, 1354.4, 1304.8, 1246.0, 1229.9, 1164.3, 1149.6, 1137.5,

1087.1, 1071.7, 1019.5, 958.9, 929.8, 899.1, 878.9, 842.6, 793.8, 759.3,

751.4, 731.3, 690.4, 619.9, 606.3, 564.9, 533.7, 512.2, 503.6, 485.3, 457.5
15 and 428.9 cm™.

19. A process according to Claim 18 wherein the hemisulphate polymorph so
obtained is further characterised by a DSC trace which shows a sharp
endotherm at 226°C.
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