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S (57) Abstract: The present invention is concemned with a crystalline, polymorphic form of a compound of formula (I) characterised
by a powder X-ray diffraction pattern obtained using copper K-alpha, radiation (Y= 0.15046 nm) which shows main peaks at 9.28,
10.38, 11.37, 1240, 16.84, 17.46, 17.53, 17.78, 17.98, 19.48, 20.70, 21.29, 21.45, 2221, 22.64, 23.08, 25.20 and 25.79. The in-
vention also relates 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 indicated, for example, migraine.



Abstract: The present invention is concerned with a crystalli ne,

pol ynor phic form of a conpound of forrmula (I) characterised JagMa,@Z@gy@der
X-ray diffraction pattern obtained using copper K-al phas radiation ([err]=

0. 15046 am hows mai n peaks at 9.28, 10.38, 11.37, 84,

17. 46, 17. 5%&5‘92 17.98, 19.48, 20.70, 21.29, 21.45, 22?«%1%[3%%&13&%

23.08, 25.20 and 25.79. The in- vention aliso relates to processes for the
preparation of said form to pharnaceutical conpositions containing sanme
and to its use in nedicine, particularly the treatnment of conditions for
whi ch an agoni st of 5-HT; receptor%qgg %@ﬁg&%ﬁfor exanple, mgraine. 21
January 2004 WO 01/13377 PCT/ | BOO/ i H C SALT The present

i avention relates to the hem sul phate salt of the anti-migraine 5 drug
3-(N-nethyl -2(R)-pyrrolidinyl methyl)-5-(2-phenyl sul phonyl ethyl)-1 H indole
havi ng f or nul aThepresest iyentian eiatey to thechemisy ?@rﬁf’r"é?fé%/%@F’G"ﬁr%%?t i cul ar
pel ynor phi Cg fo . heRAkistohy -

pr epar atlon of E!F[] d(l?@?éé}hylt%ﬁ) Egggﬁc)gﬂtgﬁ{gglstg 05|t|ons ];:égpltlie;:i]ﬁl ng same
and to its usemdolmimﬁimgiwpuladarticul arly the treatnent of conditions for
whi ch an agoni st of 5-HI, receptors is indicated, for exanple, mgraine.
15 International Patent Application PCT/US91/07194 descri bes a series of
3,5- disubstituted indoles and pharmaceutically acc abl e salts thereof.
The hem succinate salt of 5. (N- et hyI 2(R) - pyr ‘O|I | nyl met hyI) 5-(2-
phenyl sul phonyl et hy &0 y “g€sCy bed_th I n as a non
20 crystalline foa itabl e for t epallati of of jphar 4cal

comppsi tions, but sthsequent studies fred that The heni su(lphat e,
hydrochl ori de and hydrobronide salts were ggl sufficiently crystalline and
high- melting to be considered for this purpose. 25 Thus European Patent

0776323 is concerned with specific polynorphic forns of the correspondi ng
hydr obr omi de s8pecificallydihednvention frelateste guparticdaspaymorphic 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.
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)-pyrrolidinylmethyi)-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,
hydrochloride and hydrobromide salts were all sufficiently crystalline and high-

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 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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conparison two pol ynorphs of the hem sul phate salt which are referred:to
therein as the a- and 13-forns. In contrast to the pol ynorghg k2884
hydr obrom de salt, the a- and f 3-pol ynorphs of the hem sul phate ga t are
SUBSTI TUTE S@EET éE_ULE 26) 21 January 2004 WO 01/23377 PCT/1B00/ 01305 2
variously detts as hygroscopi c, pol ynorphically unst abPETARWAIGH; ng
rise to colour change and punch film ng dgring tabletting. In short, the
hem sul phat e pol ynor phs described in 323 were consi dered unsuitable for

the preparatio |4 ; L8N ILation
bet Eponr 041 rg ylouSH delchifres ﬂ@%ﬁ%’&’b@ dﬁ'ﬁé@?gﬂ* fihs B%%o@?@bo‘%%
conpri si ng t he torasfasir cbangs andpuich tmingdusing taliettioginishoddthen ~ 323 and

corr espondi ng_ HueHPRABTONaBRERRELIE bSza FEBhRitd e neltainter o -

t he prepar at i onthefpreperdtierooismdididosage fortise f - pol ynor ph described in "323.
We have now unexpectedly found that there exists a third pol ynorph of the
hem sul phate5 salt of 3-(N-nmethyl-2(R)-pyrrolidinylnmethyl)-5-(2 15

phenyl sul phony! jatenydtional Patentlapgticaics PCIVEPDBITRA 761 cEhSHAYR WMith BRBicous
associated with the a- and 13-fqrnms described in Euroaean Pat ent 0776323.

Furthernore, i tpma‘é%&ﬁ eRyBROSMRNS qarmpTiing He Rgfese progiide he
correspondi ng liAdHA riﬂléfﬁifi%é'iﬁ ‘308 il dBSchbes f6t4hé ﬁiiﬂﬁ%% o??@@t?é@é%r‘?fhe 20

Thus the probl em’addressed by the present iInventioh I'sS to p ( |
phar maceut i cal |Bfepasation abs soresponginghensisyiphate compesitiont Tha hamiguiphate

o111 ci ent 1 tpr o ebed forng PO Ebitbosadnys (B BrlibEn R

conpositions, paf33cularly those in solid or liquid dosage form |Inportant
25 criteria to be satisfied are, inter alia, that the selected salt should
be crystalline, non-hygroscopi c and conpressi ble, possess solid-state

stability, be W hauéhollunexpédiedly fogdiihat fiserdxsistaa USR] polyMmoRsH ikl t Yy
characteristi C?iemisulphate salt of 3-(N-methyl-2(R)-pyrrolidinylmethyl)-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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As indicated, this problem has been solved by the surprising finding of a
novel 3o polynorphic formof the hem sul phate salt of 3- Oh-pRtAybogsR
pyrrolidinyl met hyl)-5-(2-phenyl sul phonyl ethyl)-1 Hindol e-which neets the
f oregoi ng requi renents, overcones the di sadvantages associated wth the s-
and f- pol ynSYPH&EREscri bed i n European Patent 0776323 and REETROBEEF TUTE
SHEET (RULE 26) 21 January 2004 WD 01/7337% PCT/ 1 BOQ 01305 3 advant ages
with regard to solubility and the ability to prepare |iquid dosage fornmns

t he pref d A ' ' Th
Stcording 1o  nBatpERe WA feckld I SoiRl SHAORG i/ R BrapaR Ry fdsdge TS
pol ynor phi ¢ f or forafs avec thepmrefeirent pdtymorpheofithe cotresponding iystiobspmide salier X-
257 50, “16. pa 1 hus aciptigh 10 YiE HreSeLiRgeing ui8 (SprBligBu Herydfhugl 1 57
22.21, 22.64, Bawﬁﬁgaraéf&ﬁn oidlcdhpdiind dhlermatay(yhatactériseticby apewteoX-i s
further characterise

si gni fi cant ﬁbsﬁﬂfﬁaqg%‘&kﬁdgnhygégé—rg%@&g@é“aé‘g a SQ?@%%%%E@@O@OZZ 6,

2954. 8, 2928. 3, 12&%21%.84%%26,817.3§3ﬁ?. . 1688, fo.48, Y70, b1.96,30 .45, 2piah,. 6,

1362. 4, 1354.4, 13 .0, 1229.9," 1164.3, '1149.6, 1137.5, 1087.1,
1071.7, 1019.5, 254, 83.08026.80 a9d4$5179.878. 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 cml The pol ynorph of the invention is yet further characterised
by its DifferenThalpolySwspinohthedavantionds furthepsispractesised yiiistinisaed(IR) sharp

conty ast |t 010 hesBectih VgD AT phSinced Arelpieh R at 5 3ue FrS1HEO,

present inventi 91438036598 B022i6)/2954)8) 29268 3pLBO3.9, 2660.7, 2484, 1632.6,

pol yrorphi c. form.aft e e i 438035 1389979568 52od 0 S8, (1648
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 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

SUBSTITUTE SHEET (RULE 26)



Diffraction (PXRD) and Differential Scanning Calorinetry (DSC) and no 25
significant col our change or punch film ng upon conpressiej., rQ'j $#40, the
pol ynmorph of the invention has a solubility very simlar tot a? oP th
preferred Q’Z‘ﬂ{‘ rom de of 323, but at the nore biologically significant
pH 6.0 its {i571i ty i ncreases to 478nmg/ M conpared to 2PGHIBYYPROSt or t he
hydr obrom de. ‘30 The foregoing properties repder the pol ynorph of the

i mvention eminently suitable for the preparation of pharmaceuti cal

conposi tions, particularly those SUBSTI TUTE SHEET (R 2 puary 2004

WO 01/ 23377 PCT/ ligsolihenisiid dosagesiory- PU%W{%'E%‘&’&U‘@'%PS?%?'?%&SW

according to a f:jgrgﬁémim.%ﬁ, tAE polfnorph &F €Y invaiviigl arthphareceatisator ph - of
pnar

t-he invention an maceutical = conpositions therg_of are provided for use
as medi canents. Tdoenpasitioasthergobare pravided domise AIPE Sﬁﬁﬁé&es for the '

preparation of sa.".l_gEi ?',%g?'ﬁ"' J}{@tﬁg?lg% P{)bgldeisrhracﬁsa_g k&t the lpysiirativn Slysaid

reprocessi ng the uct 'in a different solvent.

Rre 88 ogtes S In ng g,y ]E):cper:lymn?rmgleﬂmr:uﬁn e ain?glemotvenrr erhyseprpessagthe iﬂ“&ﬁ“ﬁoq‘?‘i‘md
uct i i .S
Bol ynmorph. 10 Th eprﬁaﬁ)rﬁ) %ﬁﬁ%%n{ %év%rﬁ en %68%%%@%% Hy g(kae%lgﬁ %T’&ﬁ'ﬁ of

, be obtai ned
by (i).treatnent fludng telnitially-dbrmed product in a different solvent

ollowed by isolation

3- (N et hyl -2(R) - pyrrolidipyl.methyl)-5-(2- phenyl sul phonyl ethyl)-1 Hindole
inafirst sui tatﬂ’féhgﬂfe?@f{],o'wpﬂékarrpl e, acetone or tetrahydrofuran, with
concentrated sulphuric acid, typically at a 15 tenperature of -from2 to 2C,

foll owed by heating.under reflux_in the sa sol vent.: ar, b I j) treatnent
of a sol utiomoof The pelEemh of AhRIDYRANEE MY, |?@FPR§?')”-95°3('§‘-"%"(W 9
phenyl sul phonyl ethyl)-1 Hindole in a first-suitable solvent, typically

acetone, 20 with go WBRr ficth : JHMiryimethyBuBAE: at Ur e of
from-2 to 2C, f@l p%%/e%cﬁrg)t??lgs%r”alt |Hon oq _the %@iﬂt\g sn?br rly and
reprocessi ng i n gplenytsatphonylethyl)-1H-indole in a first suitable soivent, for example,
' 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.

SUBSTITUTE SHEET (RULE 26)



suitabl e solvent, for exanple, tetrahydrofuran. In both cases, the
resulting solution is cooled and the desired pol ynorph 2@1|J§QL§WQ@O4
Seedi ng may be enployed to induce crystallisation, but this is udsually
unnecessary ng to a further aspect of the present invention there
are provi dedvg\glzé{’ﬂaceut i cal conpositions conprising the hERFEROMIEC
pol ymor ph of the 3o invention together witlg a pharmaceutically acceptable
exci pient, diluent, or carrier. SUBSTI TUTE SHEET (RULE 26) 21 January.2004
WO-01/ 23371 PCTy P/&%llﬁb‘lnéom th@ﬁw%ﬁﬁmmag 1] adiistérsariibms) piRWilPe

u

adni-ni st ered al one ener al | dmnistered in adm xture with a

sui tabl e phar ragenaralijabe adm@teeeqm aﬂmm@m Wﬁbla suitableqthasatasewtical wi t h

regard to the i ceuti cal
practice. 5 For'g%c'eff’a}gpfj dﬁ&%ﬁltéopéamouné&t‘?at vengl onﬁimay %‘ maﬁl stered
orally, buccal hglmlmtramhlamlgpjahda;rd|phatrhaceltmcahmﬁckqa| onal |y fI avour ed

and/ or coloured - tablets, capsules, ovules, elixirs, solutions, or

suspensi ons Suitable for i mmedi at e, del ayed, or controlled rel ease
applications. Ther @mmplunlﬂemynﬁcmdlﬁmé)mvedldmmaybemﬂnhmslmdmwrmsal

i njection. Such tablets taip e pi.e ch as m stalline
cel lul ose, | acP’éﬁ@“y-schﬁnEﬁ? a?lyéﬂﬂ.‘ t)é (ﬂfﬁﬂ{s‘(’,’?ﬂ"ﬁ ﬂé{?‘ged(ﬂrﬁ{ﬁ QUed; um
phosphate, or ghyié N@psties] HHREH, Midfs, ssmbnél&ar%h ?Qﬁhldrwﬁﬁb@ldf cam
potato, or tapioca 15 starch), sodi um st ar ch yco | ate, croscarnel |l ose

sodi um or cer t ainmedials, delaysd ¢rcc§tr@9"et&rﬁlewmn igations. Tha compapdimay
pol yvi nyl pyggol | gep% ad@ﬁggéaegwdﬁ%mggﬁhle%me (HPMO)

hydrioxypr opyl ce ose ucrose atin acacia. Additionally,
| ubri cating agents, such as nmmgnesium stearate, stearic acid, glyceryl

behenat e, or taSochitapldte mayotandiaid excigients, such as mlcrocrystalhne cellulose
lactose, sodium citrate, calcium carbonate, dibasic calcium phosphate, or

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

SUBSTITUTE SHEET (RULE 26)



Solid conpositions of a simlar type may al so be enployed as fillers in
gelatin capsules. Preferred excipients in this regard ingkudgd %bﬁ§e1
starch, a cellulose, mlk sugar, or a high nolecular weight pofget yl ene
gl ycol. For aqueous suspensions and/or elixirs, the conpound may be

conbi ned w tWo @R3%H-r i ous sweetening or flavouring agents, @EHaBOOAISatter
or dyes, with . emulsifying and/ or suspendi gg agents and with diluents, such
as water, ethanol, propylene glycol, or glycerin, or conbinations thereof.

The d I b |1 Al |y,

ntravenously. JAR ukPef TG 8 e SPRah RUGHE W biodt iRy, die

intraventricul %dueo.usisbmmﬁs araydid suitabiyt lnuﬁet’)rad,! pr?fe;gblylc:aq);ﬂ.edndmra tlpig.pr
bcut ly, t ) ni stere L nf usi o chni gues. i's

best used i { HEG eraRAGRton & suftaiie Pateicin oruAeans SRRt SN Obionais,

ot her subst anc%ad?gﬁéc@ﬁgjﬁbh@d b eeindardpRariaddliticaitethhidudd welPknowtitol anuar y

2004 WO 01/23377 PCT/]1B00/ 01305 6 salts or glucose to nmake the sol ution

i sotonic wi th Hhesriskilled ildbe&lar y, the aqueous sol utions may be suitably
buffered, preferably to a pH of from3 to 9. The preparation of suitable

parent er al for Ry pldfterdl oiihRuaRGTd haifian patierts e dailp Bboag | shed

by standard pharnmaceuti cal techniques we nown 5 those skilled in the
art. For oral ded!mdtencanpoundsmithe formula () wil urmally b from 03 mgte 2Qai | vy

dosage |evel of f formula (1) will usually be from
0.01 ng to 20 Wagm(ﬁﬁé@ggéﬁ@eg‘rd&#\%}ded doses). 10 Thus tablets or
capsul es ofyg he conpound of the invention may contain from 0.5 ng to 0.5 g
of active conpqynd f adm ni st rati.on _either.sinal. . r t a 3.
time as appr Qp?ﬂ&{séf'*g Or&ﬁP?F@? “?%%W{?%%ﬁk%'ﬁY%@bﬁﬁﬂfﬁ%“‘?ﬁeﬁ”ﬁct ual -
dosage \mhi CE Wid.5 nk@td@.ﬁtg @rtaé:tia@b@nmma?wr e‘:]dnﬂihwtﬂua:h lemaémngly entvo br rrEy 15
vary with the age, weight and respon of the particul ar I.ent, The above
dosages are exdhpleta etaﬁ@pmnrﬁg%s@?s%hvﬂ%f@ %'yn?"em“@ tegning 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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I ndi vi dual instances where higher or |ower dosage ranges are nerited and
such are within the scope of this invention. 20 The conpoyRdiapfiad,/ P04

i nvention may al so be adm nistered intranasally or by inhalation and is
conveni entlryw(gﬁdé#gr ed in the formof a dry powder inhaler _or an aerosol
spray prese froma pressurised container, punp, sprdFIIBROAINSH,| | ser
using- a suitable propellant, for exanple, dychlorodifluoronethane,

tri.chl orof | uoronet hane, dichlorotetrafluoroethane; a hydrofl uoroal kane,
such.25 as 1,1, IL

110102, 5,5 RERE TR R e R g S o e Mo Blase SUCh 22, e,
or other suit althclosgaer starght he case of a pressurised aerosol, the dosage
unit may be determ ned by providing a valve to deliver a netered anount.
The pressurised container, punp, spray, or nebuliser nay contain a

sol ution or 30 Ysesoher dry pdwddrdomuulatienscanerafedably arrasgedpodhateachsi ng a

m-xture of ethanol and the prgpel] ant, as e solvent.. which m

addi ti onal | y%or‘i‘f‘%?'ﬁ% oqelﬂfr‘?‘ggﬁpplal’?ﬁfr aé%!‘%?o i‘XF!ﬁ ‘E’%"‘P‘PPBPB%PEF“S
Capsul es and carbdlay fdrittiderytothe patsm Thefoveraligkiiigidosy withr aniaerosbl an
I nhal er or insufflator may be fornulated to SUBSTI TUTE SHEET (RULE 26) 21

January 2004 WOvdilbegethe rangessf (remol AP 3930 dorngwhich Hayderadmipisierediia a
compound and a il GORRRE Waaaf, aRIdRY ddsas iRAgRbuIhE R, Aer osol or
md eferabl'y arrange

dry -powder for ions are pr so that each "5 netered
dose or "puff contains from25 pg to 10 ng of a conpound of the formula (1)
for deliveryiot o Altematizelyethe. coffppundat dhe inkention taydemdministerastindoe form | |

be:in th £ from.100 whi . he. adm_ni i
o e fose 02 of b sbRAYEI o pfsah! of B ol 5 Pl BRicAR I B 18RE St b
%AI ter na]E ively, u&tg;tnpgﬂnﬁmmd:réﬁml diatremteot dnsﬁbngq;ovh?e_r.ag' n?ruostpmml I ray al:e
orm o a Su oSl tory. or essal or, 1 nma | e opl.Ca I N e
formof a Tor. b adaytistared GagEdamRig: for REdmPle, BV Bears af e prtenr Arby

conpound may al §ge ofifa@diitd)i Stered transdernmally, for exanple, by neans of
a skin patch, or by '
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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the ocular route. 15 For ocul ar adm nistration, the conpound nmay be
fornmul ated as mcronised suspensions in isotonic, pH ad] g$g§mar?tzgml e
sal i ne or, preferabl y, as solutions in isotonic, pH adjusted eri|

sal i ne, optlonal in conbination with a preservative, such as a
benzyl al koni WO 6’?3,6% de. Alternatively, it may be 20 for mul BEEAB43N
oi ntent, such-as petrolatum For topical agplication to the skin, the
conpound of the invention may be fornulated as a suitable ointnent

h Do LA e,
contai g 11 9oL RP TR SHTRROA nUpeShBReL Vit gin oS FRGRES
pe]t rol at um }/\/m twnpmtmiag,tmntrouﬁdm#e}eamear@i fastdispersivinteklets aryd ivtranasal and

oxypr opyl ene_caonpoun mul s f yi
ay” b or mul at dRFAERGUS SpiiaRe, Hisf vifbr!fRay el etbropafRe AL Rt o o

in, for exanpl e, meéars using theofolgmerphrofithe invehtiome fol | owi ng: mineral oil
SOI’bI tan m)nost earate, a polyethylene glycol, liquid paraffin, pol ysorbat e
30 60, cetyl ®esters wax, cetearyl alcohol, 2-octyldodecanol, benzyl

al cohol, or  watpgajf %ﬁ#&%ﬁp%ﬁ&ésfd?ﬂh&u@@bfﬂ\b Renidal ha%qsmyr\»e&pﬁldﬁ%??
8 PGI/ | BOO/ 01305 Part icularly preferred conmpositions, i npaccordance with the

i nvention i ncl udee lWQﬁU@hqumma"éfﬁﬁqrﬁqu@d'“?-‘@'Fé%i'@@t fardhe suralivg 8her si on

t abl et dint di |
be pr epar ed by EpIRGUE aBAt ol LABLEARR A or whih &) ajptistor Ty C00! 1Y
Finally, the invecapitoms :@mﬂmaﬂ@éandﬁortameuw focwaiererwmrgplnmlcérqa&'ngnbr ph
o ooty ach S0t Sl 1611 3 Ao TR ek S € sidge

prophyl act i d i ca na on| of b5- HT,,
receptors is indvhich esimprisbsfthe agmimistratibrodf a:maaapem;caﬂypﬂemivglamrtumof

T cat ea. wilie FEdis -GBSkt b e vt AR Boampla Belie. [y O
ef f ecti ve amounimigfaine and associated condifions such as cluster headache, chronic
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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the_henfsulghate pplyngrph of the invention. Such conditions include

m grai ne and associ ated conditions such as cluster headachs, '
paroxymal hemicrania and headache associated with a vascu?gﬁagggg?gg?, 15
depression, anxiety, an eating disorder, obesity, drug abuse, hypertension
and ene5|s.'W99”§9ébaration of the hem sul phate pol ynor ph SCTIROMHGent i on
and pharnmaceutical conpositions thereof i% illustrated by the follow ng
Exanpl es. 20 EXAMPLE 1 A solution of

3-(N-net hyl - 2(R),- pyr.rol i.di py! - ( 2r | = ..ndol e

(149) in acet o_né %‘é‘?’%ﬁ%‘ﬂ%&?@f&mﬂ@@%”@ sqh?’ﬂ%ﬁ&ﬁ%@g V%% i tion

gf 98% sul phur l{)gI-ﬁiﬁddle((ﬂd)_&rﬁgétrahydfmem‘n(eOOBﬂart&oneIﬁdianchhaﬂl was treatasl ut i on
ropwi se over 50_m nutes. SJesultin . tigre f f 2
ot s, "t hen' cookdl & SPiatseh itk Sus o T 2B R R@osgfar teplr adfina '

washed with aceyqsacki4ikonan Aliqidte Bvémaptroximaldly 4 hiblg) Thahesulting mixiuresal t

showed a single DSC endot herm at 226C consi ster]thjvm' h t&e desjred

pol ymor ph. EXAVMaS @@%S?Irméegﬂﬁﬂur@@@ﬁegwt ﬂné%ﬁﬁ ?W‘gﬁb’ a'\‘7\£§}8ﬁl)'23377
PCT/ 1 B00/ 01305 g ﬁéﬁtie'& tPrefitk and maintained at this temperature ovemight. The

3-(N-net hyl - 2(R)-pyrrol i dinyl nethyl)-5-(2-phenyl sul phonyl ethyl )- 1H-indol e
(1I 4?) in }eg Er3 Oa/rgmtmgm'arw wasGhillpd dban ing-bath and; durried f %@"{lﬁ #Ben with a

solution o . | i ' Ridun de

this acid sol utﬁ;@%ﬂeﬁg&gﬁ%ﬁ\gﬁ 2 ﬁ%t(/aﬁﬁ%%l‘ra (P)'}?gr'tgpe y houra‘;.éc%g{%gg% ?-lhﬁg

[n?tu[] ed5 ¥\BS Wdéagdd salt showed amiglaDSCeendtithemne dt 226°6 cansigient with the
etrahydrofuran (6. t hen heated to reflux and maintained at this

t enper at ure‘BveF%ﬁ'@éﬁle’dwgw esulting slurry was chilled in an ice-bath and

slurried for 30 mnutes, then filtered, washed with tetrahydrofuran (20ml)

and dried in vacuo (15 28g). The isolated salt showed a single DSC
endot her m at 2255&9&%%5—& ent with the ]

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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I 0 desired pol ynor ph. EXAMPLE 3 :
3-(N-net hyl - 2(R) - pyrrolidinyl net hyl)-5-(2-phenyl sul phonyl %hl\éhl)na'r}ﬁohndm e
15 (344.3g, 0.9 nol) was dissolved in acetone (4L) and filtered, "washing

wi th acetone (2.89L). Sul phuric acid (43.8g, 0.438 nol) was added to the
solution atwodePTPC. A granul ar slurry was fornmed. This nptersieh13eas
filtered, washing wth acetone (2 x 350ml},sto 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 re I ok in refluxing tetrahydrofuran (2.96L) for 20 hours.
The m xture wasg—ly'v"éohﬁogr:%éand filtered, washed w th tetrahydrofuran (200ntd)
and dried in vacuo at 50C (361g, 97.6% . The isolated salt showed a single

DSC endot h 26C_and | R t KBr, di i st ith th
dosi red_potyor She TeRedRimd 3 il oo ohiabed By he liethodgh svaapie 3°
obt ai ned -by t he(nsghwas sfurrfedanpéffuxing isdpfpandBE0ai)for B8 thdufs. 'Tid mistuie

et hanol (30nt) gor 23 hours. The m xtyre was cooled, then filtered,
washi ng wi t h® et WARGPO wﬁ'?" fllgyed, washing,with ispprepang (I mb andidrieddp vace®l sal t -

showed a single > Mhelissaedahit 426 ' \ o
desi red. pol ynnr%ﬁ.%ggﬁBS'[IlTUTE SHE%% G%@gg@%@ﬁc%ﬁﬁy&ﬁ%ﬁe@ 01t 3377

10 EXAMPLE 5 PCsensigenipwifothedasirad polynaigbt e of mi xed nor phol ogy obt ai ned
by the nethod of Exanple 3 (1.5g) was slurried in refluxing isopropanol
(30m ) for 23 hours. The m xture 5 was cooled, then filtered, washing with

i sopropancl (1 BEXAMBIE@ried in vacuo at 50C. The isolated salt showed a
singl e DSC g(pdot herm at 226C consistent with the desired pol ynorph.
EXAMPLE 6 10" The hemi sul phate of mi xed norphol ogy obtained by the nmethod of.
Exanpl e 3 The hemisulphate of mixed morphology obtained by the method of Example 3 '

(1.59) was slurried in refluxing Industrial Methylated Spirit (30ml) for 23 hours.

The mixture was cooled, then filiered, 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.

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.

B. Wet Granulation N
mg/tablet

Active ingredient 48.48

Lactose Ph Eur 64.02

Maize starch Ph Eur 21.00
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(1.59) was slurried in refluxing Industrial Methylated Spirit (30nl) for 23
hours. The m xture was cooled, then filtered, washing w vh hMmarlopd) and
dried in vacuo at 50C. The isolated salt showed a single DSC endot herm at
226C 15 . consistent with the desired pol ynorph. EXAMPLE 7 Tablets for Oal
Admi ni st rat WhO28770) rect Conpression ng/tabl et Active i ngPERRAGOINS 24
Mcrocrystalline cellul.ose Ph Eur50.00 Lagtose Ph Eur121. 76 Croscarnel |l ose
sodi um NF2. 00 Magnesi um stearate Ph Eur2.00 20 The active ingredient is
si eved and bl ended witg l‘?égl 3‘1’#&?0”%[3%%[‘5}\1}5&" The k2 %gi tant—my is
»J
7.

b
conpressed into tabl et¢? l'et “pres nesty Bgtapress)

. . o) S

fitted wwth 6 nm norn @ u% he resul tabl ets fmay be
filmcoated with an ami{% c[csl,oELtu:}-r‘.g rat-ef g‘.%b B—¥et—G& anul ati on m
tabl et Active ingredient48.48 LactqQse Ph, Eur64. Q2 ize starch .Ph Eur21. 00
SUBSTI TUTE SHEEF'G(FF@)LVE‘YE@)W;%OB% $SPIvRehin %%6%/"‘2%& PEPRBEBAG 1305 11
Pol yvi nyl pyrr oldoieardtpbt The asdihgréuierdtio sietsdahd dtsndeddiitimaiNbithe Gther
Magnesi um st earate Ph Eurl.50 The pol yvi n¥éaprztrer | idone |s di stst?lleved in

purified water COMPORCRISHAXEEPT Hednagnesium s urtaple volumes o
5 polyvinylpyrrolidone solution are added and the powders granulated. After

drying, the granules are screened and blended with the magnesium stearate.

The granules are then 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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concentrati on.
ot.her

drying, the vgr anul e
The granules
punches.
rati o of active
using punches to suit.

I ngr edi ent 48. 48X ANMIPREET
Eur 100. 00 I\/agne5| um s

The active ingredi ent
conponents except the magnesi um st earat e.
pol yvi nyl pyrrol i done sol ution are added and t he powders g
s are screened and bl ended with the magnesi um st ear at e.
Hen conpressed into tablets using suitablRETSBU3S,

to Tablets of other strengths nmayabe prepared by altering the

i ngredient to excipients or the conpression weight and

Sui t abl e

is sieved and bl ended with all

A3t 400

of  the
the 5°
fter

EXAMPLE 8 Controll ed Rel ease Tabl et ngttablet Active

peid’h Eur49.52 Hydroxypropyl

nmet hyl

fearate Ph Fur?2 00 15 The active inaredien

and bl ended with the

aﬁﬁéwléénponent s.

The'

into tablets using a

UL ary - Laui et—press—(anesty

+ ot

Bet iﬁcrol fl

nm nor mal concave pun
an appropriate filmc
tabl et Active ingredi
Aspartane Ph Eur0. 31
12 EXAMPLE 10 PCT/ | BO,

et ol At o
?(i'a"r‘le &Mal . 20 EXAMPLE 9
5 fagin Ph Eur3.44 M
8 %@@ anhydrous sdl(ca%h Eur
agnesium stearate Ph Eur

le sperS|
%ié 8

Ph Eur
§§1$§ar y 2004

3.00

39S
E.26) 21
Fill weight

300.00

cel l ul ose Ph

is sieved

resul tant m x |s cqnpressed

tted with 8
gated wth
on Tablet m
2.50

WO 01/ 23377

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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Capsul es mca sule Active ingredientl18.18 Lactose Ph Eur208.89 Mize starch
Ph "Eur 69. 63 Col | oi dal anhydrous silica Ph Eur0.30 Magnesi vi ghgat 2b84 Ph
Eur3.00 Fill weight300.00 The active ingredient is sieved and bl ended with
the other conponents. The 5 mx is filled into size No. 2 hard gelatin
capsul es usMM&H7abl e machinery. Other doses may be prepBFEBIYHIT tering
the fill weight and, if. necessary, changitgg the capsules size to suit.
EXAMPLE 11 Sublingual Tablets ng/tablet Active ingredientl.21 Lactose Ph
Eur 25. 00 Mai ze g af fofmblatien adfusted tamm @ tof¥io) e

sodi.um NF3. 00 I%{ nesi um st eargt e Ph EurO%ﬁg%@rﬁgQgg)?ﬁgq#%rdﬂm S
si eved t hr ough aguegus gedismshydrexide) syt with the excipients and
conpressed using suitable punches. Tablets of other strengths my be

prepared by al eSfANgLE gher the ratio of active ingredients to excipients
or the conpres [ght __and using punches to suit. EXAMPLE 12 | ntranasal

Sol ution M9-/M ActiMetravenoediSauted G ycerol 5
' mg/ml
Active ingredient 10
‘ Sodium-chloride : 9
5 : _ :
pH of formulation adjusted to about pH 6.0 using aqueous sodium hydroxide
solution. .
5 :
’ 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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Absor bi ¢ aci d0.5 SUBSTI TUTE SHEET (RULE 26) 21 January 2004 WO 01/ 23377 13
PCT/ 1 BOO/ 01305 pH of fornulation adjusted to from4.0 to bly
about pH 4.5, using aqueous sodi um hydroxi de sol ution. E%A%Bﬂﬁéri%%ﬂ

I ntravenous_Sol ution mm Active ingredient 10 Sodi um chloride9 10 pH of
formul ati on“&2d'&¥2d to about pH 6.0 using aqueous sodi um H’ﬁf@%’(ﬂé‘g

sol uti on. CHARACTERI SATI ON BY PXRD. | R AN@4DSC ANALYSIS (a) PXRD The PXRD
pattern was obtained using a Sienens D5000 diffractometer fitted wth an
aut omati ¢ sanplbsédpliog and (FICRIRE LhehdreBOPRoBE Bie polyirRiph bEtHeeam 15

di vergence slits, a secopdary nmonochromator and a scintillation counter.
The sanpl e wa¥VENEQR: ¥ @nal ysis by packing the powder sanple into a
12mm di aneter, 0.25 mm deep cavity that had been cut into a silicon wafer
speci men nount. The specimen was rotated whilst being irradiated with
copper K- al phaschiifieeantishScamping Galosigidih) with the X-ray tube operated at
20 40kV/ 4 . 1he analysis was perforned 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 BSsamiple (cadmg)of2R36onas analysedrasing pdRarkin( ElenprddSCD withezen i n

each pattern (E nein,  P226'. | e pol yoor ph s he i nvention and
"eps s Gount SR XIERE Endvakr EofralBr 08 sBENIRTIAS of 20°C per iRl
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.

I

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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(b) IR Spectroscopy The 1R spectrum was determ ned over the wave nunber (v)
range 4000 to 400 cm1 using a Nicolet 800 FT-IR spectrosgtghuddbogd wth
a d-TGS 30 detector. The spectrumwas acquired at 2 cm resolution froma

KBr disc p rat+on of the sanple. For identification of ues of
si gni ficant %ﬁ#UTE SHEET (RULE 26) 21 January 2004 WO Sﬁ%@?@g 14 5
PCT/ ' BOO/ 01305 absor ption bands (Fl GURE 2 t@herein 7226' is the pol ynorph of

the invention), vide supra. (c) Differential Scanning Cal orimetry A sanple
(ca. 3ng) of P2REampke afritht pelychongih stpred feeiskven Bianths O8ET athbirntcontdionsDX

t hermal anal yser controller.a o l 1 er the
range 25C to 30WRE f%@@‘ﬂ%%?ﬁ’?@%‘?ﬁﬁﬂrﬂé@ thkﬁﬂg{o Oﬁ%ﬁﬁﬁ %ﬂhgm’\?\k\%ér ein
'P226" is the pg yopnBIH corverdioy had takeh, pladedduringpihe. petiddtity GRESHOEP! CI TY
STUDY The noi sture sorptions of the three known pol ynorphs (a form n-form

and present inventi.on% of the hggisul phate of 3-(N-nethyl-2(R) 15
pyrrolidinylsnme phonyl ethyl)-1 Hindole were determ ned
using a Dynam c Vapour Sorption (DVS) Automated Sorption Anal yser Model

DVS-1 manufactured by Surface Measurenents stems _Ltd, UK Each pol ynorph

was anal ysed byCerpression|of agarmte ahthenatanemidthe inyegtion in an{R beAgh sanpl e
pan.whi ch was ﬂ%%r@@géﬁg%%%ﬂﬂbgéﬂs%‘l Tt bl esANEDF S { ﬁrzl%%f’&?nwnﬁin R

anal ysi s tenpe _ a nitrogen flowrate o m n-
FI GURE 4, wher aising #£13 mipsinthendidipettproduced ma significant ealow ghangedngh and

25 'P226' i1 s the pol ynorph . jnvention, illustrates the noisture
sorption i st hé}‘}é‘"‘ﬂ%}ce’[cﬁé’“ﬁ%’? h@ﬁlﬂg ynor phs of the henisul phate salt of
3-(N-net hyl -

| 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 to 478mg/ml
compared to only 2.90mg/mi for the hydrobromide.
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2(R) - pyrrolidinyl met hyl - 5- (2- phenyl sul phonyl et hyl' ) -1H-i ndole. The data
shows that the polynorph of the invention is markedly |ess jRySH0966R C
than either the a- or a-form particularly above 40% RH. 30 STABILITY
STUDY SUBSTI TUTE SHEET (RULE 26) 21 January 2004 WO 01123377 15

PCT/ 1 B0OO/ 0138 ¢233%hpl e of the pol ynorph stored for seven rRSAVIBEKQIMSer

anmbi ent conditions was re-examnm ned by PX and DSC and found to be totally
unchanged, i.e. no polynorphic conversion had taken place during the
period in question. 5 COMPRESSI ON STUDI ES Conpression of a sanple of the
pol ynmor ph of the invention in an IR bench press (G aseby Specac Model
15.011) at a pressure of 5 tonnes for 1 GLAME® using a 13 mm punch and die
set produced no significant colour change and 10 no evidence of punch
filmng. SOLUBILITY STUDIES At pH 4.0, the pol ynorph of the invention was
found to have ai.s olystalling, péyrmoephiafor of 4 competnabf tonewular @ er r ed
hydr obr om de_ descri bed i n European Patent 0776323. At pH 6.0, however,
solubility ithcreased to 478ng/m conpared to only 2.90ng/m for the
hydr obr om de. SUBSTI TUTE SHEET (RULE 26) 21 January 2004 WO 01/23377 16
CLAI M5 PCT/1B00/ 01305 1. A crystalline, ponnDrphlc forn1of a conpound of

formula (1) 5 S02
O O e

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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1o characterised by a powder X-ray diffraction pattern obtained using
copper K- alphal radiation (X = 0.15046nn) which shows nuix pRe 049. 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 conpound
according to Claim1l1 which is further characterised by an infrared
spectrum aswo dBs3xi sc whi ch shows significant absorption pgfgssemisest =
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. 4171354, 4, 1304.8, 1246.0,

1229. 9, 1164. 3, %4%@% 1137.5, 1%?7. 1,1071.7, 1019.5, 958.9,929.8,899.1, 20
878.9, 842.6, Pa3Adghiapmgcauticabqompositan gecqrdingdo Claigy Hwhishds in solghon,
533.7, 512.2, jiglid dbsad8ordn. 457.5 and 428.9 cnt. 3. A conpound according
to Caim2 which is further characterised by a DSC trace which shows a
sharp endot herm at 226C. 25 4. A pharmaceutical conposition conprising a

conpound accorgin i : i a

phar maceuti cal I'y g&%ﬁ@%ﬁ?‘gﬁé&%rﬁ# en |c,}n ég?cﬁﬂﬁ@ﬁg ,Sﬁgﬁhc%ﬁagr‘.s 4SUBSTI TUTE

SHEET ( RULES26yoavertionabcontpgiod reiease/ afasydiBpsrsionabiet 80&n intranasal or

phar maceuti cal . i Lansaccording to aim4 which is in solid or
ifAveAghs soidlk

| i qui d dosage maceuti cal conposition according to Caimb5

which is a 5 conventional, controlled rel ease, or fast dispersion tablet or

an intranasal 9r i ntravenous solution. 7. A conpound according to any of
orA 0

Claims 1 to 3, SOPIRQMRE ASERTing to Ay pf f<laims)h te 3conaiphermaseyticalof C ai s
4 to 6, for usgompositihdcssimgito ahy of Cidiie &?6,%rﬁs§8£’ﬁ?H§hﬂcﬁﬁEﬂfdi.ng to
a or e

any of Clainms 1.to 3 for the "manufacture o medi canen “curative
or ,prophyl 3tic treatnent of a

’5-) 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.



medi cal condition for which an agoni st of 5-HT1 receptors is indicated. 15
9. Use according to Claim8 wherein the nedical conditionzigafifyabse or an
associ ated .condition such as cluster headache, chronic paroxymal
henicrania,‘aéfgﬁ ache associated with a vascul ar disorder. 10. Use
according to 8 wherein the medical condition. is depriI&BaHI13050
anxi ety, an eating disorder, obesity, drugjgbuse, hypertension, or enesis.
21 January 2004 WO 01123377 18 PCT/1B00/01305 1 L A process for the
preparation of a crystalline, polynorphic formof a conpound of formula
(I') characterised by a powder X-ray diffraction pattern obtained using
copper K-al phas radiation (A = 0.15046nm which shows main peaks at 9. 28,
10.38, 11.37, 12.40, 1 6.84, 17.46, 17.53, 17.78, 17.98, 19.48, 5 20.70,
21.29, 21.45, 22.21, 22.64, 23.08, 25.20 and 25.79 which conprises
treatnment of a solution of a conpound of forrmula (11) 10 sot in a first

(a) heating undbh PAFPERSTEY e bEPaRitoReY & Sutalibe. PoRenPRe B! at i ng
desired pol ymosgrpound ¢ifhriekl (Btdhagadtedsdd byg pslvder Yoray diffragtiorgpatteraecond
sui tabl e solvent, heating under reflux, cooling and isolatjng desired

pol ynor ph. 20 19btaineduskicoRRes &raipha tediation; (h=10.daf4Gara) whighrshows ragint ap) e

solvent is ac t41y I r 1
ST, 0, S AR o SR TN e,

11(b) wherei®h 20.20, 2L29.41.65522.2:72.64, 23.08, 25.20 and 25.79

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

o,
802 ":," N
OO e
i0 : 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.
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acetone or tetrahydrofuran and second suitable solvent is acetone,
tetrahydrofuran, ethanol, isopropanol, or Industrial MethyhakgsarpRooit
(IMS). 5 14 A process according to any of clains 11 to 13 wherein

crystal |l i satg@pR§y; desired polymorph is induced by seedin rocess
according to any 017 Clains Tito 14 wherein the pol ynorph s%m%.%?aoﬁrqu IS

further characterised by its infrared sped® umas a KBr disc which 1o shows
significant absorption bands at v = 3385.3, 3172.0, 3143.8, 3058.0,
3022. 6, 2954. 8,12 Pr&es2@6GorHingA6Laim 1243 hérein Gist seitaliisSolvent i5480. 8,

1087, 1, 1071, 72081 & teuabtShgtags Spedeislighle wiieniss o o 705”5

751.4, 731.3, G8PaMydréuthr etithiol, Isoprbpartiul, dadustrialiMethylat@BSpirt AREB)3, 457.5
15 and 428.9 cm. 16. A process according to Caim 15 wherein the

hem sul phat e pol ynorph so obtained is further characterised by a DSC trace

whi ch shows ga SPRrR prade hBEGMIrRito 28 of cRlifiS Nl t/hE witdebih érpstalfisation of
desired polymorph is induced by seeding.

15. A process according to any of Claims 11to 14 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, 5633.7, 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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