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POLYMORPHIC SALT

The present invention relates to the hemisulphate salt of the anti-migraine
drug 3-(N-methyl—2(R)-pyrro!idinylmethyl)-s-(2-phenyisulphonylethy|)-1 H-
indole having formula (l):

CH,
|
SO, a,, N
©/ - l: U| [ ] :osHso,
N 0
H

Specifically, the invention relates to a particular polymorphic form of said
hemisulphate salt, to processes for the preparation of said form, to
phammaceutical compositions containing same and to its use in medicine,
particularly the treatment of conditions for which an agonist of 5-HTj

receptors is indicated, for example, migraine.

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)-pyrrolidinylmethyi)-5-(2-
phenylsulphonylethyl)-1H-indole is specifically described therein as a non-
crystalline foam unsuitable for the preparation of pharmaceutical
compositions, but subsequent studies indicated that the hemisulphate,
hydrochloride and hydrobromide salts were all sufficiently crystalline and high-
melting to be considered for this purpose.

Thus European Patent 0776323 is concemned with specific polymorphic forms
of the corresponding hydrobromide salt and describes for the purposes of
comparison two polymorphs of the hemisulphate salt which are referred to
therein as the o- and B-forms. In contrast o the polymorphs of the

hydrobromide salt, the o- and #-polymorphs of the hemisulphate salt are
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Abstract: The present invention is concerned with a crystalline, :
pol ynor phic formof a conpound of formula (I) characteriseq ahﬁag er
X-ray diffraction pattern obtained using copper K-al phas radiati ﬁk?[err]:
0. 15046 .am i hows nmai n peaks at 9.28, 10.38, 11.37, 12.40, 16. 84,
17. 46, 17.530%2¥8 17 98, 19.48, 20.70, 21.29, 21.45, 22PCTIBNIYS
23.08, 25.20 and 25.79. The in- vention al?o relates to processes for the
preparation of said form to pharmaceutical conpositions containing sane

A oh an agont s opSE dekbAten EShyArEH G ook o phRANTERARle FRNIGHS |71 )
e sl racteiiot ot serwigiviriiptybel sy

3- (N- et hyl - 2( F %‘%@Pﬁ%ﬂ%ﬁ@bﬁ%gﬁﬁﬁ’pﬁéﬂwﬁ?ﬁ'ﬁ%ﬂ?ﬂeﬁt‘%ﬂ’?‘ﬂ'e fer | ndol e
havi ng for nul a the)prepavaiBpredf dalid alosgge fdrms. nvention relates to a particul ar

pol ynor phic formof said hem sulphate salt, to processes for the
preparation %f said for m to pharnaceutical conpositions containing sane

and to its use Infermatidingl Patent Applidativh PO VEPES/04178lIsBohcehed WitHidquebss f or
whi ch an agoni st of 5-HI, receptors is |ndicated, for exanple, mgraine.
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hydr ochl ori de dnB28ydr obrom de salts were all sufficiently crystalline and ’
high- melting to be considered for this purpose. 25 Thus European Patent
0776323 is concerned with specific polymorphic forms of the corresponding

hydr obroni de sake handndwaméxb@aem?ﬁommﬁﬂmm@ds&aﬂ@i bithe
t which are referred to "therein as the

pol ynor phs of the hem sul phate sa Ie
ol I 555t or rteigHAle SRR BSNCREt YRSl eHBY) 5-(2-
15 phenyisulphonylethyl)-1H-indole which overcomes the disadvantages
associated with the o- and p-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-methyi-2(R)-

- pyrrolidinyimethyl)-5-(2-phenyisulphonylethyf}-1H-indole which may be
efficiently processed {o provide stable and eifective 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 solubifity 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}-

pyrrolidinylmethyi)-5-{2-phenyisulphonylethyi)-1H-indole which meets the _

foregoing requirements, overcomes the disadvantages associated with the a-

and B-polymorphs described in European Patent 0776323 and has
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hydr obrom de salt, the a- and f3-pol ynorphs of the hem sul phate salt are
SUBSTI TUTE SHEET (RULE 26) 21 January 2004 WO 01/ 23377 PCh | BAGA Y882 2.
variously described as hygroscopic, polynorphically unstable and’giving
rise to colour change and punch filmng during tabletting. In short, the
hem sul phat ¥QWHBr phs described in 323 were consi dered BFEIBPAKI0E for
the preparation of solid dosage forms. 5 I@ternational Patent Application
PCT/ EP98/ 04176 is concerned with aqueous pharnaceutical conpositions

sing th : Jueod 4l conmpos] q
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correspondi ng hfsriveuwvehthegprefenenispalyraorphidfdhé eoirespondinghydsobrimide sali f or
th ti f i d i ti .S f - pol | in " 323.
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Furthernmore, it 1%% 768N 22651258 1298, 17.98,619.48] 20010, 21129 245,122 21,
correspondi ng hydrobromde salt n terns of 1iquid dosage preparation. 20

Thus the probl eB284d2388e26-80 anf5pf%sent i nvention is to provide a
pharmaceutically acceptabl e hem sul phate salt of 3-(N-nethyl-2(R)-
pyrrolidinylnethyl)-5-(2-phenyl sul phonyl ethyl)-1 H-indole which may be
efficiently proThepelymosplpobihedaventioblis further ehasscterised py disrinlraredi(

S Br it er | al0 o Rectdit Siich AR sipfingan dhedonanibnfis 33 Sa0d 31440
orabi 1y be e e e Ao B0 i1 ¢
ihar act e?/i, sti cs158&1; m%twfié H%§Bﬁl’ gépggr Hg@(ge%& @?e%ypﬁﬁigé' Y

surprising findy{up.ef16700vRIs7. 3a0FeI7/ TON0I5, 9589 0208, 898 1)8P8.918406( ¢ sal t

of 3-(N-nethyl-2(R) pyrrolidinyl methyl)-5-(2-phenyl sul phonyl et hyl )-1
o 3 N Tt Yk 0 5 a1 4 315, 6b0.4, 6705, ob 4 bea.b, B3V 512y 'sba’s,

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 o~ 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/ml compared to 2.90 mg/ml for the
hydrobromide.

30
The foregoing properties render the polymorph of the invention eminently
suitable for the preparation of pharmaceutical compositions, particuiarly those
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foregoi ng requirenents, overcones the di sadvantages associated with the s-

and f-pol ynor phs described in European Patent 0776323 andgﬁggnéyggﬁbIUTE
SHEET (RULE 26) 21 January 2004 WO 01/ 73377 PCT/1BOQ 0130 advant ages
with regard_to bility and the ability to prepare |iquid dosage forns
over the prgﬁ%$§¥§#4polynnrph of the correspondi ng hydrobr ofEEBYRIPVS  Thus
according to the present invention, there is,provided a crystalline,
pol:ymor phic form of a conpound of fornula (I? characteri sed by a powder X-

5 ray diffraction (PXRD attern havi ng mai n peaks, at, 9.2 ' 1. 37,
T2, 40, 16. 84, 17.in§§,01i€19r? lyid dosage fom. %E’sxfé‘rf?ﬁ’é’?“gz'@.aiﬁ’,’“"???ié&tg’imfé,
22.21, 22.64, 2%,Q§3J,t§,@e;m0§rme%aﬁﬁo Rl tinveRtignamf phdvendceuticali on i s

further. characterised by its infrared (IR) 10 . spg_ctrum whi ch shows
significant absorqarapasitiensdergof are-provided for uspas Qedisames. 3053 0, 3022. 6,

2954: 8, 2928. 3, o : i fot4hé prdptiatidh oflskdd. 6,
1362. 4, 1354. 4, %P%?e@a‘ge%@%@g?@%ﬁ?%ﬁeﬁmg._6,p 1137.5, .1087. 1.
1071.7, 1019.% Qsdlyfiorphpeitier iBeirgle solent ordnreprocessingdhe ingially-foragd
731.3, 690.4, 619.9, §06.3,.564 - , 457.5
and 428.9 cnl Theprﬁgﬁ‘gr'ﬁ)ﬁﬂ\ﬁ%gnE%dév?srﬁ‘vsgé?riogég?@g 9’2’5& Pﬁ%at‘megrtﬁgrf\dgrﬁggfgeri sed
by its. DifferentifuxSy dwinhialiEsbanédptoduct d30ifferent solwentiollewedby isclation
endot herm at 226C _corresponding to its nelting point. 20 In marked
contrast to the @ftﬁﬁﬂeﬂe%gl’éjwﬂg t he heni sul phate pol ynorph of the
present invention shows negligible hygroscopicity, no change in its

pol ynor phic form after seven nonths as denopstrat e(il?ng%/ Powder b>§ - Ray

Di ffracti on (TXROVhepdymorpheeldheinyenten My Jore@gin et C}("B§E) and no 25
significant col our change or punch film ng upon conpression. At pH 4.0, the

pol ymorph of the &nyenid (B of AL N -t ytidiidinyimetyps-@ t he
preferred hydrobql)oir%g%lf(gl'é(ﬂi OF%%?RI but atd ;ﬁ%%ﬁ?@ ogi g'al Ily signi ficant
pH.6.0. its phenylsulphonylethyl)-1H-indole in a first suitable soivent, fo exan%le,
' 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

- (i) treatment of a solution of 3-(N-methyl-2(R)-pyrrolidinylmethyl)-5-(2-
phenylsulphonylethyl)-1 H-indole in a first suitable solvent, typically acetone,
20  with concentrated sulphuric acid, typically at a temperature of from -2 1o 2°C,
followed by isolation of the resulting slurry and reprocessing in a second
suitable solvent, for example, tetrahydrofuran.

In both cases, the resulting solution is cooled and the desired polymorph
o5 isolated. Seeding may be empioyed to induce crystallisation, but thisis

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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solubiltty increases to 478ng/m conpared to 2.90 ng/mmM for the

hydr obrom de. 30 The foregoing properties render the pol ymarghusd 2obg

i nvention emnently suitable for the preparation of pharnaceuti Cal
corrpo&honw%cul arly those SUBSTI TUTE SHEET (RULE 26) 21 January 2004
WO 01/ 23377 0/01305 4 in solid or liquid dosage for

according to a further aspect of the presgnt invention, the pol ym)rph of

t he i nvention and pharmaceutical conpositions thereof are provided for use

as-medi cament s. ylpe R urld W43Aé iRBNfbE Mo 1R bt RSN ARTERS bfu@w.n he
preparation of saird 5 polynorph, either in"a single solvent or

reprocessi ng t hgenerally be pgdminisieead inndsiviere with g S!l@b@r@lﬁ"@@ﬁﬂ@ﬂ'

Reprocessing ty f or med
roduct ina i PRaPeht didtiol bt wifi e the pedied @il 7

pol ynor ph. 10 Thdmpnistration@ndadtanderd phammaceaticalpracticer exanpl e, be obt ai ned
by (i) treatpent- of a solution of

3- (N- et hyl -@( R) - pyrrolidinyl met hyl )-5-(2- phenyl sul phonyl ethyl)-1 Hindole
in a first suitpbtexanpleche, coimomumfrmeemveaumtmayberammsaérgdmillyr an, with

concentrated sul hur| C acbﬂ at a 5 t enper at from2 to 2C,
fol I owed by hea? %9‘?%& Eﬂ?&ﬁ@ 3]5?1? eg r(qql Utfeat nent
of a solution Oiabﬁr:té l‘éaFm@&Ioﬁﬂéé 'em(il"sf leLﬁbﬁs’!'di‘%hB?( dsiéng Suitable for

phenyl sul phonyl et hyl Hindole in a first suitable soI vent, typically

acetone, 20 wi tmméﬂl@@iﬂﬁlﬂy@ﬁ e fioatrolied release apmjisations: J hacominaRgdnay ur e of
from-2 1o 26 a8l neveréaggwaﬁveinogaﬁgee&w' ng slurry and

reprocessing in a secon surtabl e sol vent or exanpl e, tetrahydrofuran.
In both cases, the resulting solution is cooled and the desired pol ynorph
25 .i sol at ed. Sesmmmhmgnmmlowdmeots isticke @s enigrocystaliing cellyloseut this is

usual |y unnec es%c@%@ %@%g:étp o! Sal@uin' D&t at8 SBESdic Shichint pRGSPHERS, or

i nvention, ther
: glycine, disintegrants, such as starch (preferably com, potato, or tapioca

15 starch), sodium starch glycollate, croscarmellose sodium or certain complex
silicates, and granulation binders such as polyvinylpyrrolidone,
- hydroxypropyimethylcellulose (HPMC), hydroxypropyliceliulose (HPC),
sucrose, gelatin, or acacia. Additionally, fubricating 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 molecutar weight polyethylene glycol. For
aqueous suspensions and/or elixirs, the compound may be combined with

25 various sweetening or flavouring agents, colouting matter or dyes, with
emulsifying and/or suspending agents and with diluents, such as water,
ethanol, propylene glycol, or glycerin, or combinations thereof.

The compound may also be administered parenterally, for example,

30 intravenously, inira-arterially, intraperitoneally, intrathecally, intraventricularly,
intraétemally, intracranially, intramuscutarly, 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 exampie, enough
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pharmaceutical conpositions conprising the hem sul phate pol ynorph of the 30
i nvention together with a pharmaceutically acceptabl e exchpijghtary3obaent .,

or carrier. SUBSTITUTE SHEET (RULE 26) 21 January 2004 WO 01/23371
PCT/ MO 01305 5 Thus the conpound of the invention nmay be adm ni stered

al one, but wob2388nerally be adm nistered in adm xture w tPCTABW®IIOSD| e
pharmaceutical. excipient, diluent, or car gi er selected with regard to the
i ntended route of admnistration and standard pharmaceutical practice. 5

For exanple, the,conmpound of the.i i > i rally,
buceally. or s fﬁsrfg@iwqﬁei%m%%t#%%ﬁﬁ%ﬁ%@?md@%% ki

col oure a Ous [$BIUloRS ee|yi ae ] S
suitable for i rr?’rj\:di at e,t, delfg‘ggqa or (& Qt rfl | ed .rel ea?g Etglt coat 'hl%ns, The
comound may | ol EshAEteA i ;aged? & 9%%}5;%5; 1%; B,
ablets nmay co lished by & 7 pRamiduailicala krecsvn t

| act ose, sodi um g?ﬁﬁ?’?nmcal Ci u% car gongt e, dibasic czﬂ% um phosphatoe, or

glycine, dis nttbg$%1ﬁl<iﬂ?d'§'l}5ﬂa§s starch (preferably cam potato, or tapioca

15 starch), sodium starch glycollate, croscarnellose sodiumor certain
conplex silic ' | : Ny , done,
hydr oxypr opyl nﬁ@%@ﬁuﬁ%@kﬂwngﬁeﬁﬁ){m%ﬁ Cg%{:gge'ud(n&gggéé
sucrose, gel at ileve!@rfﬂm:emhaoumftth@fﬁfml#? (LWﬂW%@!'Y hg f@@élﬂtoé',m%%ﬁoas
magnesi um st ear a t ry ehenate, or talc may be

20" aBpfg @lsHie Br Ffjdba JOSKSF

i ncl uded. . ons o imlar type may al so be enpl oyed as
fillers ingelatin capsules. Preferred excipients in this regard include

R e e AT

may be combi h'edn.sfiﬁgﬂt&(‘is\g%fiawee svmpband fer Afmihistration ehigeragiegly 6r twmbour i ng
matter or dyes, with emnul sifying, and'L or usé‘)endi ng agent ﬁ gr}d W t Qh
di l uents, such mareiatime as appropriate. The physician in any event wi | determine the
actual dosage which will be most suitable for any individual patient and it may
15  vary with the age, weight and response of the particular patient. The above
dosages are exemplary of the average case. There can, 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, dichiorodifluoromethane,
trichloroftuoromethane, dichlorotetrafiuoroethane, a hydrofiuoroalkane, such

25 as1,1,1,2-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
press.urised container, pump, spray, or nebuliser may contain a solution or

- 30 suspension of the active compound, for example, by using a mixture of
o ethano! and the propeliant as the solvent, which may additionally contain a
| lubricant, for example, sorbitan trioleate. Capsules and cartiidg.es'(made, for
example, from gelatin) for use in an inhaler or insufflator may be formulated to
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et hanol ; propyl ene glycol, or glycerin, or conbinations thereof. The
conpound nmay al so be administered parenterally, for exanphg,jad@ary 2004

i ntravenously, infra-arterially, intraperitoneally, intrathecally,
intraventri Wégl{')t#ﬂ intrasternally, intracranially, intranuscul arl‘%, or
subcut aneously’ it may be adninistered by infusion tecHGTRENI3ES g
best used in the formof a sterile aqueouszsolution which nmay contain

ot her substances, for exanple, enough SUBSTI TUTE SHEET (RULE 26) 21 January
2004 .\ 01/ 23377 %‘oi'ﬁp ; %ﬁ, in@N

I sotonic with blcggﬁd%ﬁggledgé@@g?ﬁpgt he %‘tﬁgﬂggg’gﬁ??ons ggﬁgg%ggﬁfgbl y
buf fered, prefetaiibse owstarchH of from3 to 9. The preparation of suitable
parenteral formnulations under sterile conditions is readily acconplished
by standard pharnaceutical techniques well known to 5 those skilled in the
art. For oral angbresol entinr@wdatformulations ane prefenabiyp arprgéd sodhatidashdai | y

desage |evel of the. conmpoyn of . the, foriula w Il usually be.from
001y o 26 ARt igiE cOptaint roBitid 1 {8 midota, oyt BE
capsul es of thef&ﬂfﬂl@upfbr@eﬂm? th epatian. Tae overdliaidily ‘dosewith n agrdsel 0.5 g
of active conpound for adm nistration either si or two or  nore at

|
time as appropr ivil be inthe range ptfram 100 agyodddng r“]‘.&]iq)"! mgyberadmipistered inay 3al
dosage whi ch Wi |y peqd@sbr, fted LA, § aided QWY itdBGnARhE Hayand 1t may 15

vary with the age®weig response ot the parti ar patiént The above
dosages are exenplary of the average case. There can, of course, be
i ndi vi dual i1pst Hdearativelyr theldogipundrofthevinvedtisa mayrbeadminigteraddnitbe hramd

suchy are within the scope of this i 1t .

i nvention may al°i8 SHBPQ%%PE%%S%&V B%?%%Q%Pg@'%ﬁs%@égwfgﬁggﬁhhpgnd is
conveniently de!létbﬁ]g Q@Iut'idm,to?@rﬁpoimm%ntaoddus_mrg\mdeimﬁ'hbe:ontpoumirmapalslepI
151 ng & sui t abl depERRIe WancdermElk oD xaBie. by Biis B hio palen OFBY ' >
trichl orofl uorogkd baiss rodtechl or ot et raf | uor oet hane; a hydrof | uor oal kane,

such
15 ,
For ccular 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 benzylatkonium chloride. Alternatively, it may be

20 formulated in an ointment, such as petrolatum.

B

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: minerat
oil, sorbitan monostearate, a polyethylene glycol, liquid paraffin, polysorbate

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

water.
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25 as 1,1,1, 2-tetrafl uoroet hane (HFA 134A [Trade Mark] or 1,1,1, 2,3, 3, 3-
hept af | uor opropane (HFA 227EA [Trade Mark]), carbon di oxi 8¢ jafQkarpo064
suitable gas. In the case of a pressurised aerosol, the dosage unit may be
determ ned by providing a valve to deliver a netered anount. The

pressuri sed %’9%35'&, punp, spray, or nebuliser may cont ai FCEIBSYIEAS on or
30 suspension of the active conpound, for eganple, by using a mxture of

et hanol and the propellant as the solvent, which nay additionally contain a

pupricant, or oXaRRligy ﬁ%?&*éﬁb&ﬁéﬁﬁ&@iﬁ:aoﬁ@%ﬂb@mmefrﬁ{ehfi&qg\%ﬁldﬁggde’

for exanple, fromge or use 1 n an inhaler or 1nsu ator may
formul ated to SdB&aVerTtidnE!, SkREdgdgidaspanddastdispersipnieblets adintragasat and

base such as | JRbewtys BRURE, o gt wiics ey TERBE A EPted B pdPRLfrRl "
pref er abl y ar r angeshssusing #e poiphorph oftheime@ntiose or puff contains from 25

pg to 10 ng of a conpound of the formula (1) for delivery to the patient.
The overall ®&aily dose with an aerosol will be in the range of from 100 g

to 10 ng whi ch EyalybhedfiéritioRtproades for dhe Bs& ot thedsiflisQiphatpdlymiciphldfy, in
di vi ded doses throughout the day. 10 Alternatively, the conpound of the

i nvention may bdheinyentien tarde manufactyre ofa medisamgppios the eyraliye Bessary or
it may be appli | Gal ' Hi k QUi hgt

o nt et or " dud AR okt 6% Bk PCorbitidrDiol Whiot AN Hoarl of SR
transdermal |y, frecepiqusipingicated and for aomethaskofcusativeror prophylacticiireagmantar

route. 15 Fqr, ocyl 1 DSt ated . R as

i oroni sed Cus pAdNeREH ntl shrihich 4R SRARTUES-+HTYoBBpol BhdbEa™s
preferably, as swhich camprisdsithe adhinistatiqri-bicalthesamsiticatieeiféctive amount of
optionally in c | nat i -'thlya reservative uch as.a benzyl.al koni um
chloride. Alter gﬂ%h@@?ﬁ)&?a\l%ﬂﬁ "\,%&QBF'F' r'ﬂ‘{ﬁré'PQdéFﬁh aan '?ﬂsrfﬂﬁ%fjesuch as
petrol atum For phigiiiean@apidciaibd ebndifoidSuctkagiclusier headashe) dhid he

i nvention may be . ] . . .
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.

EXAMPLE 1

VA solution of 3-(N-methyl-2{R)-pyrrolidinylmethyl)-5-{2-phenyisulphonylethyl)-
1H-indole '(1 49) in acetone (221 ml) heated to reflux was treated with a
25 solution of 98% sulphuric acid (1.795g) in acetone (59ml} 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 fiitration,
washed with acetone (42mi) and dried in vacuo (14.749). The isolated salt
showed a single DSC endotherm at 226°C consistent with the desired

30 polymarph.

EXAMPLE 2
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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 QﬁJghgm?be@mﬁng
25 mneral oil, I|qU|d petrol atum white petrolatum propylene glycol
polyoxyethylene oxypropyl ene conmpound, emulsifying wax, or water.

Al ternativel¥WOO0 Vf”'ﬁéy be formulated as a suitable lotion oPCTABMI305
suspended or dissolved.in, for exanple, a xture of one or nore of the
followi ng: mneral oil, sorbi t an nonost earate, a pol yethyl ene glycol,

i quid paraffin, ,

2- gct yl godecanolA &g‘é%ﬂ/ ft‘}’a Shegf'ﬁ%éﬁfﬁx\é@ W@%@%ﬁ%@w % &MEW@)
January 2004 \Aommaaua?(ug)anﬁﬁranmumaommm inrdnjicgbatfewas treated

c ositions in _accordance ny, l,ude . conve -

cgm)r ol | ed rel eX#B %%ﬁ“ﬁ%?%%ﬁ@&%%‘&ﬁ#gg@ i) Xef %XPF@H%&Q@%C“"Q

i ntravenous sol yt @@ sohltionGh Aty oﬂ@yamﬁaﬁtdalel?e mp:hedewur@mmm onal
means using the polynorph of the inventiaop L O lSDVI des
for the use bf Was ViEmes P saamdenBriatyeyilged Mﬁéﬂﬁh‘%}éﬁf’?b}‘fy’f’@&m‘?@

manuf actire of fndiFRUAGHTN feffiR antitfaiftdirtid AR tompERMRY GRimight TFr@s ment of

a nmedi cal conditi or which an agoni st of HT, = receptors is indicated

and for a nmethotessfting.glany W@S@hl"pddpﬁm%batb atf\deﬁilffﬁﬁﬂfo @W“lﬁeﬁéﬁ?%al

condition for

conprises the \gﬂhé%da\@r atlo\rﬂfﬁ%#é}rarﬁﬂgrf%rgg t|c %F der?fde@ﬂa&gbarmu g']!%e t he
hem sul phat e polspiategbalbshowed arsingte DSG elﬁﬂihemaUZZG"Gr@ﬂsmtﬁm}d@th Wegr ai ne
and associ at ed com%lréi ch as cluster headache, chronic paroxynal
henicrania dfd HES B@Y@Q iated with a vascul ar disorder, 15 depression,
anX|ety, an eating disorder, obesity, drug abuse, hypertension and enesis.
The preparation of the hem sul phate pol ynmorph of the invention and

phar maceuti cal ns thereof is illustrated by the foll ow ng

Exanpl es. 20 EXAMPLE 1

3-(N-methyl-2(R)-pyrrolidinylmethyl)-5-(2-phenylsulphonylethyl)-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 siurry was formed. This material was filtered, washing
with acetone (2 x 350ml) to produce hemisulphate of mixed morphology
(381.5g, 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 (361g, 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 fnorphology obtained by the method of Example 3
(1.5g) was slurried in refluxing ethanol (30mt) 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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A sol ution of

3-(N-net hyl - 2(R) - pyrrolidinyl net hyl)-5-(2-phenyl sul phonyl Qt‘l%hl)la bobh i ndoI e

(14g) in acetone (221 m) heated to reflux was treated with a 25 sol ution
of 98% sul phuric acid (1.795g) in acetone (59nl) adding this acid solution
dropwi se ovewodd2®hut es. The resulting slurry was stirred ptrasboizss for 2
hours, then coaled to OC during 1 hour, th collected by filtration,
washed with acetone (42ml) and dried in vacua (1 4.74g). The isolated salt
showed a single t herm at 226C consistent with the desired 30

pol ynor ph. EXA STI TUTE SHEET (RULE 26) 21 January 2004 WO 01/23377
PCT/IBOOW01305 9 A solution of

(1 2y 1 0t ot aDRASRFURREY s e tromtsiody Skibined HfR ethodiol Bxdmelerd o
sol ution-of 98%RBYYwas slumyddn(réﬂlﬁ(a’fg;i)sopmphﬂbr@bm)'ﬁf 28 Hours THE madide g

this acid solution |n quo S 0 roxj mately hour. The resulting
mxture 5 we® V\/!&'Pﬁé’ﬂo 'lfeéﬁ%e‘yﬁafﬁ'ﬁ)%w'tﬁ |'9rQHf@€P‘WI {Hmp @ndkdried in vacuo

t et rahydr of ur a”a{W)‘I’he |§dlﬁ@d@éﬁtsﬂéwbﬂ a@ﬁél%@@%nﬁﬁﬁé&% diedesE this

tenperature overnight. The resulting slurry was In an I ce-bath and
slurried for 30censsteatwith therdesired polewprrhashed wit h t et rahydrof uran (20n)
and dried in vacuo (15.28g). The isolated salt showed a single DSC

endot herm at 226C consi stent with the io desired pol ynorph. EXAMPLE 3

3- (N- et hyl - 2( REXAMRLE 6di nyl net hyl ) - 5- ( 2- phenyl sul phonyl ethyl )-1 Hindol e
15 (344. 3gq, 6) 9 nol) was dissolved in acetone (4L) and filtered, washing
with aceton¥ (2.89L). Sul phuric acid (43.8g, 0.438 nol) was added to the

?_o: t.t i on at h_ZTh@héﬁtxs#lprg:t?nﬂmdahmgmlom&ﬂaxheﬁﬁy tﬂél'm?emad ef Eﬁdtlmp%?e. a
iltered, washi with acetone e. ate o
m xed nor phol og{)gsq)ﬁ sgldrneggx%ef H@'EQV?@MEH&[%%#g E?Qf“ﬁﬁgaz%‘i"!"&r and

then 3709 20 r epha'hiiktacd was C63lb4 thes fi f&@bﬁahrﬁgﬁiﬁP%mMQ(ﬁﬁ i lantiYriedGn hOUfS

The nmixture was cool ed, and filtered, washed with tetrahydfofuran é200
and dried in vavaayo at50°C. The isolated salt showed a single DSC endotherm at 22

15 consistent with the desired polymorph.
"EXAMPLE 7

Tablets for Oral Administration

-A. Direct Compression
mg/tablet
Active ingredient ' 24.24
1 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

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

SUBSTITUTE SHEET (RULE 26)

B. Wet Granulation N
mg/tablet

Active ingredient 48.48

Lactose Ph Eur 64.02

Maize starch Ph Eur 21.00



at 50C (361g, 97.6% . The isolated salt showed a single DSC endot herm at
226C and an IR spectrum (KBr disc) consistent with the deshrggauftpbgo®mr ph.
25 EXAMPLE 4 The hem sul phate of m xed norphol ogy obtained by the method of
Exanpl e 3 g\’&é % was slurried in refluxing ethanol (30m) for 23 hours.
The mi xt ur e WR¥2B¥30| ed, then filtered, washing with et han8CTABIORIIPS and
dried in vacuo at 50C .30 The isol ated salg showed a single DSC endot herm
at 226C consistent with the desired. pol ymorph. SUBSTI TUTE SHEET (RULE 26)

21 January 2004 WO O4ts337710 RYANE sul phate of
m xed nor phol ogy obt achﬁ i slurried

I n refluxing isopropdgn Eu‘ nI)S ure 5 was |cool ed,
then filtered, washi o at 50C.

The i sol at ed salt shoye SC endot her.m.at .226C consistent with
the desired pol 18R »&m@ %'51 Ssdleed mpurified ater ranaRpgp ﬁ% phol ogy

obt ai ned by th%oﬁ&éﬁlﬁéiloﬁfﬂlféﬁﬁmeem recﬁéntfbgileMaﬁﬂlbldnded with b theiotber
I ndustrial Methylated Spirit (30 for 23 hour Xt ur was cool ed,

then filtered, CREMINABISEXCAPI Tﬁgﬂﬁs}”'ﬁﬁ?ﬂﬁﬁeeéuﬂﬁb[e\)@g}%e%f’ BEC. The

| sol ated salgt %bﬁswﬁgf,@ EsdiFforP ARSI ArRE thé3Riwders grariltbd! Afér Wi t h
the desired poI y IE% sE 7 Tablets for Orall Adm nlgstratlon A. Direct

Conpr essi on y/dryibg,dhe grarules arepasernast 2ad blengded milhiribe magnesiing steafatgse Ph
Eur50. 00 Lact Osﬁepé}aﬁlﬂé& gnle thn compressed into tablets using suitable diameter

‘ punches.
5
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 stearaie Ph Eur 2.00
E. 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 EXAMPLE 9
Fast Dispersion Tabiet
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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Croscarnel | ose sodi um NF2. 00 Magnesi um stearate Ph Eur2.00 20 The actiwve
ingredient is sieved and blended with the other conponent gy ‘R[}E@a Leg4l t ant
mx is conpressed into tablets using a rotary tablet press (' nergty
Betapress) fitted with 6 mm normal concave punches. The resultant tablets
may be fil m¥BEBF\With an appropriate filmcoating nateri RCTABIOOHMS

G anul ation mtablet Active ingredient48. 43 Lactose Ph Eur64.02 Mi ze
starch Ph Eur21. 00 SUBSTI TUTE SHEET (RULE 26) 21 January 2004 WO 01/ 23377
PCT/ 1 B00/ 01305 11 Pol yvi nyl pyrrolidone (5% w v soln)7.50 Croscarnel | ose
sodi um NF7. 50 NegaepLemetearate Ph Eur1l. 50 The pol yvinyl pyrrolidone is
dissolved in purifredwaier_to an appropriate concentratjion. The active
ingredient is sieved phapstlesded with all of the other conponents except
t he magnesi um st ear at g—Surtabte—votumes—of—the—S—potyvrnytpytrol i done
solution are added an FrH-art-ee—ARt e granul es

gi’auu! ac T TN 81 3
are screened and bl en magnesi um st ear a % “'“The granygl es are
t hen conpressed into p

& ipgradi

t%;%gﬂ ;j‘gEﬁgi tabl e di anet ‘ﬁga nches. o Tablets

of other strengths - r .altering the o of actijve

i ngredi ent to exci pi eppeliqidalanhyd _rSQE’éiPceghE'dgi ght | 839 usi ng pufches to

suit. EXAMPLE 8 Cont rioMipgaesidmssiedratebh &urnyt t abl e 3A0t i ve i ngr ¢di ent 48. 48
: Fill weight 300.00

The active ingredient is sieved and blended with the other components. The
5 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/mi
Active ingredient 60
Gilycerol 5
Absorbic acid 0.5
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Lact ose’ Ph Eur49. 52 Hydroxypropyl nethyl cellul ose Ph Eur100.00 Magnesium
stearate Ph Eur2.00 15 The active ingredient is sieved ang1blansiggopsth the
ot her conponents. The' resultant mx is conpressed into tablets’using a
rotary tablet press (Manesty Betapress) fitted with 8 nm nornmal concave
punches. Thg’or'ﬁga?"?ant tablets may be filmcoated with anPSHEBYMEP%t e
filmcoating rmaterial. 20 EXAMPLE 9 Fast Bgspersion Tablet mtablet Active
i ngredi ent24. 24 Celatin Ph Eur3.44 Mannitol Ph Eur2.50 Aspartame Ph Eur0. 31
SUBSTI TUTE SHEISH 6Ridkhuffidn Adjud@aua o 8QooD OgreRitadiy abdupid MR, Fskiy

PCT/.1 BOO/ 01305 Capsul es mca sul e Active ingredientl18.18 Lactose Ph

Eur 208. 89 Mai z @q8egus Rodiymehydeexidsseylionsi dal anhydrous silica Ph Eur0. 30
Magnesi um stearate Ph Eur3.00 Fill weight300.00 The active ingredient is

si eved and bl e%&hg he ot her conponents. The 5 mx is filled into

size No. 2 har [N capsul es using suitable machinery. Qther doses may
be prepared by alterijdgtravendusiSolutiinght and, if necessary, chahging the
capsul es size to sui ti—BEAMPEE—EE
mg/mi
Active ingredient 10
‘ Sodium-chloride : 9
5

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

solution.

CHARACTERISATION BY PXRD, iR AND DSC ANALYSIS

10
(@) PXRD

The PXRD pattern was obtained using a Siemens D5000 diffractometer fitted
with an automatic sample changer, a theta-theta goniometer, 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 55°. For identification of the main peaks (degree 26) seen in
each pattem (FIGURE 1 wherein ‘P226’ is the polymorph of the invention and
‘CPS' is Counts Per Second), vide supra.

(b} IR Spectroscopy

The IR spectrum was determined over the wave number (v) range 4000 fo

400 cm-1 using a Nicolet 800 FT-IR spectrbmeter fitted with a d-TGS -
30 detector. The spectrum was acquired at 2 cm™ resolution from a KBr disc

preparation of the sampie. For identification of the v values of significant
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Subl i ngual Tabl ets ng/tablet Active ingredientl.21 Lactose Ph Eur25.00

Mai ze starch Ph Eur25.00 Mannitol Ph Eur25.00 Croscarnell %%359’9{*;“@”3' 00
Ma nesium stearate Ph Eur0.80 10 15 The active ingredient is sieved through
a suitable sieve, blended with the excipients and conpressed usin

sui tabl e pulf@MEBapiets of other strengths may be prepar"éﬂ"rﬁgﬁ’m&g‘{seri ng
either the ratio of active ingredients tofaxcipients or the conpression
wei ght and using punches to suit. EXAMPLE 12 I ntranasal Solution M9-/M
Active ingredi aps&tich paads(FICGARE Phiviterei ‘@028 iSURSIOIFMbRIPOERE ( RULE 26)
21 January 2004 WD 01/23377 13 PCT/1B00/ 01305 pH of fornulation adjusted to
from4.0 to 5. #VepkeRle MO SHPEROUt pH 4.5, using aqueous sodi um hydroxi de
sol ution. EXAMPLE 13 Intravenous Solution mm Active ingredient 10 Sodi um .

chlori de9
(c) Differential Scanning Calorimetry

5
A sample (ca. 3mg) of P226 was analysed using a Perkin Elmer DSC7 with a
"TAC7/DX thermal analyser controller at a scanning rate of 20°C per minute
over the range 25°C to 300°C. For identification of the endotherm (FIGURE 3
wherein ‘P226’ is the polymorph of the invention), vide supra.
10

HYGROSCOPICITY STUDY

The moisture sorptions of the three known polymorphs (o-form, f-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 Lid, UK.

Each polymorph was analysed by accurately weighing approximately 256mg
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

em® min™,

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

25 'P226’is the polymorph of the invention, iliustrates the moisture sorption
isotherms for the three polymorphs of the hemisulphate salt of 3-(N-methyl-
Z(R)-pyrrolidinylmethyi—S-(2—phenylsuIphonylethyi)-1 H-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.

30
- STABHITY STUDY
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10 pH of fornulation adjusted to about pH 6.0 using aqueous sodi um

hydr oxi de sol ution. CHARACTERI SATI ON BY PXRD. | R AND DSCoANAhYay 2008) PXRD
The PXRD pattern was obtai ned using a Sienens D5000 diffractonetér fitted
with an aut QRjnss9anpl e changer, a theta-theta gonioneter ,~aut@anilc beam
15 divergence slits, a secondary nonochromator and a scintillation counter.
The "sanple was prepared for analysis by pgacking the powder sanple into a
12nm dianmeter, 0.25 nmdeep cavity that had been cut into a silicon wafer
speci men nount .A $aepkpefdhepolymesph stosedtbrsevén mdndhisigndenambigneebngitions

30" Hokvi 4omh. 1R yEeq kP o HR e el B il dithEndefaz 0

conti nUOUS-ScadeMFﬁnéﬁihiéﬁn@rﬁoﬁﬁa@mme dwingtheberiodiin question. 2 -t heta
(0}

range of 2 to 55. r identification of the main peaks (degree 20) seen in

each pattern (FIGURE.1 wherein ~P226' is the polynorph of the invention and
'€PS' is Coint MST supra. 25 (b) IR Spectroscopy The 1R
spectrum was determ ned over the wave nunber (v) range 4000 to 400 cm1

using a Nicolet 800 FT-1R spectroneter fitted with a d-TGS 30 detector. The
spectrum was adpmpregsian of asemple ebtherpalymembiatthednvention in an B beaeh on of

the.sanple. For_jdept i f] ] I LR sl LdJTE
SHEET (RULE 26)‘”%%5 @aﬁ%%%éf}%fq&%&%?ﬁ%@# apre %SLE@? Féggﬁ%glfe,ogg 3§-t§sor ption
bands (Fl GURE ishigea #8 miviZ@6th esdidieseiqrodesgshne signifigant enlewt ¢chanpe apdde

supra. (c) Differential Scann Calorinetry A sanple (ca. 3ng) of P226 was
anal ysed usi®ng '%?%fﬁ%cﬁ |P§E$"‘E@2§a ' . :

Wth a
)
| SOLUBILITY STUDIES
_ 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 1o 478mg/ml
compared to only 2.90mg/mi for the hydrobromide.
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TAC7/ DX thernmal anal yser controller at a scanning rate of 20C per mnute
over the range 25C to 300C. For identification of the endef hﬁﬁtﬁ%rg'ib@tRE 3
wherein 'P226' is the pol ynorph of the - invention), vide supra. 1

HYGROSCOPI CI TY STUDY The noi sture sorptions of the three known pol ynor phs
(a form n-f¥PH2ZBY present invention) of the hem sul phat PCIIBIOI30S
3-(N-nmethyl -2(R) 15 pyrrolidinyl nethyl)-5-{&2-phenyl sul phonyl ethyl)-1 .

H'i ndol e were determ ned using a Dynam c Vapour Sorption (DVS) Autonated
Sorption Anal yser Model DVS-1 manufactured by Surface Measurenents Systens
Ltd, UK. Each pol ynorph was anal ysed by accurately wei ghi ng approxi mately
25ng 20 into the sanple pan which was tGeAlM&posed to humidities in the
range 0 to 75% RH. The anal ysis tenperature was 30C with a nitrogen flow
rate of 200 cnB nmin-'. FIGURE 4, wherein 'P142' is the (i-polynorph,' P185" "’
i s the a-pol ynot.piA enydtallitie, pER@srpiie foreof® bympowhd of formmela (ivent i on,
illustrates the noisture sorption isotherns for the three polynorphs of the,
hem sul phat € salt of 3-(N nethyl -

2(R) - pyrrolidinyl met hyl - 5- (2- phenyl sul phonyl et hyl )-1Hi ndol e. The data
shows that the polynorph of the invention is markedly |ess hygroscopic
than either the a- or a-form particularly above 40 ¥ 30 STABILITY
STUDY SUBSTI TUTE SHEEL.( RULIs@R) 21 SO @j123377 15

PCT/1B00/ 01305 A sangf'e pf the pu : fo"E se?rn: o Hgounder

anbi ent conditions 4@ d DSE_andi f ound 122! e totally

e- exam ned b B
unchanged, i.e. no po b t he

nor phi ¢ convers¥on ped taken place duri
period in gquestion. 5 COVWRESSI ON STUDI ES Cbhpression of a sanple of the .
pol ynorph of the invention in an IR bench press (G.aseby Specac Model
15.011) at a pressure of 5 tonnes for 1 mnute '

10 characterised by a powder X-ray diffraction pattern obtained using copper K-
alphay 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 compound 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, o
1229.9, 1164.3, 1149.6, 1137.5, 1087.1, 1071.7, 1012.5, 958.9, 929.8, 899.1,

20 878.9, 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 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 o any
of Claims 1 to 3 together with a pharmaceutically acceptable excipient, _
diluent, or carrier.
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using a 13 mm punch and di e set produced no significant col our change and
10 no evidence of punch filmng. SOLUBILITY STUDIES At pHA. BnudfS004

pol ynmor ph of the invention was found to have a solubility 15 conparable to
that of the preferred hydrobrom de described in European Patent 0776323. At
pH 6.0, however, solubility increased to 478mg/mM conpared to only
2.90nmgy/ m f woaree3smydr obr omi de. SUBSTI TUTE SHEET ( RULE 26) pétrsifayacy 2004
WO 01/23377 16. CLAI M5 PCT/1B00/ 01305 1. A crystalline, polynorphic form of
a conpound of formula (1) 5 S02 10 char act¥dri sed by a powder X-ray
diffraction pattern obtained using copper K- alphal radiation (X =
0.15046nm) whi & SRIETREEH! SAEPasilion agcording3g Claim4 whichis imsolidier 84,
17.46, 17.53, Jiquilioshde$&m.19. 48, 20.70, 21.29, 21.45, 22.21, 22.64,
23.08, 25.20 and 25.79. 15 2. A conpound according to Caim1l which is
fdrther characterised by an infrared spectrumas a KBr di sc which shows

signi ficant abgor gt =, . 3.8 .3058.0,
3922. 6, 2954, 8,%928?&3’79%%?0%%%@@&&'"3%%"g'm Skfitnls a
2436. 4, 162256, LosventionabcosydiedSelbasesar fast dispdrision tABetosan itrdhadal or

1229. 9, 1164. 3, . 087.1,1071.7, 1019.5,958.9,929.8,899.1, 20
878.9, 842.6, %%Q@ﬁo%gglgﬁ“%51 4, 731.3, 690.4, 619.9, 606.3, 564.9,

533.7, 512.2, 503.6, 485.3, 457.5 and 428.9 cni'. 3. A conpound accordi ng

to Cdaim2 whi %ha{\s furthgr ch%racterised by a, DSC trace which shows a
sharp endot her fiy ot S2FHEHNG Ficgor K‘Qp‘ﬁaﬂ%éﬂ? sl i@ 8nppharsrceytigali sing a
conpound accor ghimgosifloR B¥corBing ® anfof bl&iﬁ'ilsr’4 id)?,%l“ﬁée 4& h'inédicament.

pharmaceutically acceptabl e excipient, diluent, or carrier.
10

o 8. The use of a compound according to any of Ciaims 1 to 3 for the
manufacture of a medicament for the curative or prophylactic treatment of a

medical condition for 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 Ciaim 8 wherein the medical condition.is debression,
20 anxiely, an eating disorder, obesity, drug abuse, hypertension, or emesis.
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A pharmaceutical conposition according to Caim4 which isqijgngs) bGopr

| i quid dosage form 6. A pharnmaceutical conposition according to Claimb5
which is a %’88&% tional, controlled release, or fast dispersion tablet or
an intranasa ntravenous solution. 7. A conmpound accorRTHEVH3Ey of
Claims 1 to 3, or a pharmaceutical conposygion according to any of O ains
4 to 6, for use as a nedicanment. 10 8. The use of a conpound according to
any of Clains 1 to 3 for the manufacture of a medicanent for the curative
or prophylactic treatnent of a nedical condition for which an agoni st of
5-HT1 receptors is indicated. 15 9. Use according to Caim8 wherein the
medi cal condition is mgraine or an associated condition such as cluster
headache, chronic paroxymal hem crania, or headache associated with a
vascul ar di sorder. 10 Use according to Claim8 V\/ner ei n the nedi cal

condition. is d on a eatl rder i ty, drug
abuse, hypert englE ?esé;r{géﬂge &éggr 'ﬁﬂé’?? 5@ é% ot
PCT/ | BOO/ 01305 dorhpd\uﬂumeﬂﬁufa(ﬂ) dHaeaméthapawaér X-ray ditfrattiomgatten

pol ynmor phic formof a ound of formul a d’ har act erj sed b powder
X-ray diffract |Qma‘ﬂ§9t"§!*}9 QRRes Khalghasiadiption ihev 0 %‘PF"&H“?‘R =

0.15046nm) whi Chaa3aQ4S 81D, 33)@:6\@7 aftzz&) %% 341Q7%% ﬁ%ﬂﬂ@ﬁ%& 119&384
17.46, 17.53, 17.78, 17.98, 19.4

23.08, 25.20 arﬁﬂ?@%2mbﬂ5c%ﬁh%%§4,t2‘3@% mmdas&a utl on of a
conpound of fornmula (11) 10 sot

which comprises treatment of a solution of a compound of formuta (If)

o
S0, w, N
OO e
10 : N
H

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

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

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

20 .

- 12 A process according to Claim 11{a) wherein first suitable solvent is

acetone or tetrahydrofuran.

SUBSTITUTE SHEET (RULE 26)



ina first suitable solvent with concentrated sul phuric acid, followed by
either 15 (a) heating under reflux in first suitable sol venyangf9bopg and
i solating desired polynorph; or (b) isolating resulting slurry, taking up

in second s%dﬁ%ﬁ.,sol vent, heating under reflux, cooli ”gr??}\;%doﬁﬂnéti ng

desired pol ynorph. 20 12, A process according to Claim1ll(a erern first
suitable solvent is acetone or tetrahydrd®uran. SUBSTI TUTE SHEET ( RULE 26)
21 January 2004 WO 01/23377 PCT/1B00/ 01305 19 13. A process according to
Cl ai m 11(b) whéi3ei Ak pfagess ascordilgl to Glainy &ath) whereio dirstiseitabletsetvenhisdr of ur an

d d suitab lL.vent | t t et rahydr of |,
S opr opanol - ordttnEed FaR BT R Segn SR  Net acEbhE N0
accor di ng to angirghydebfardrs elifariod idéhroperiat] or Indystiial Methglated Spirit (IMS)i r ed

pol ynmorph is induced by seeding. 15. A process according to any of Cains
Tito 14 wherein the polynorph so obtained is further characterised by its

infrared spgctry ﬁﬁr&e@écé&r&ﬁgwﬂizﬁgo?%la?r'ﬂ@Vﬁtéimﬁér@ﬁm SAfSAtIN én bands
at v = 3385.3, 3172.0, 3143.8, 3058.0, 3022.6, 2954.8, 2928.3, 2893.5,

2650. 7, 2436. 4,desed pelympsgh islindyeggbbgseedings. 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, 53B.Aprdsess accatRgdp ang®f Clains71 bto 146whatkin tie polympmhis A

bt as ned 1 ot urbiripeR Ruffibechal 86t bile MBS SEakihin BR KBE Ao Bin
endot her m afp 22hows SidpRidant AbsShltn bARi4 &t 26)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™.

16, A process according to Claim 15wherein the hemisuiphate polymorph so

obtained is further characterised by a DSC trace which shows a sharp
endotherm at 226°C.
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