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| MPROVED PROCESS PCOR PREPARI NG ALPHA- PCLYMORPHI C
ELETRI PTAN HYDROBROM DE The present invention rel ates
WO eooamoionpr oved process for the preparati on of PeheB2a04/002322
pol ynor phic crystalline formof eletriptan
hydr obrom de. El etri ptan,

3-{[1-nethyl pyrrolidin-2(R) -yl]nethyl}-5-(2-phenyl sul f
Igﬁ%@hwo)%ig ﬁognwpégl%algﬁ#%tgggép%& Eﬁ'@gpi‘m\y HYDROBROMIDE

preparation, are disclosed in US-B-5,607,951 . Further

processes for the preparation of eletriptan are
Tk peéseeib dnventi@P+S8ale3s®8a7 impbved prooys5o0al3e preparation of the o-

| et ri ptan hydrobrom .has .the structure of formula

PQIYjOpRTCIy SN mk‘w)eq%“%”/?yg%‘)/bé%@'ﬁﬁ- di scl oses

el etriptan hydrobrom de, two of its crystalline forns

and processes for the pr e(%:élr ation th?r eof . One of tr]e ,
Eletripdan | ihd 1 mstidryrdidinsEb-Wimethiirb-(<relepyisuienylpty!)-1H-indole,
A e L B e U Ao0h1 53y her processes
fodtrecprepamstian of glstripitan are disshedegdn &P=Bd0888 £f angi\én-A-02/50063.

hydr obr om de and processes for its preparation. Two

processes for the conversion of eletriptan free base
Elefrigtave hydrpboynias hais the stiueturé pt ambiadhdeiown de are

di scl osed in WO A-96/ 06842. According to the first

process, a solution of eletriptan in acetone is

treated with an aqueous sol ution of hydrogen brom de

and the resulting oil is crystallised from 2-propanol .

o) de “ghd Yhe, ction mxture
rgf | ux|_cogl ed d slurried a

€ R~scal e conditions, (Bhe yield of
el etri ptan hydrobrom dB usi ng these prior art

WO-A-96/06842 discloses eletriptan hydrobromide, two of its crystalline forms and
processes for the preparation thereof. One of the crystalline forms disclosed therein,
designated the o-form, is currently marketed as a treatment for migraine under the

name Relpax™.

WO-A-00/32589 discloses a crystalline monohydrate of eletriptan hydrobromide and

processes for its preparation.

Two processes for the conversion of eletriptan free base to the a-polymorph of
eletriptan hydrobromide are disclosed in WO-A-96/06842. According to the first
process, a solution of eletriptan in acetone is treated with an aqueous solution of
hydrogen bromide and the resulting oil is crystallised from 2-propanol. According to the
second process, a solution of eletriptan in acetone is treated with an aqueous solution
of hydrogen bromide and the reaction mixture is slurried, heated at reflux, cooled and

slurried a second time.
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processes is in the region of 73% It will be

appreciated that in the preparation of sufficient
w@asndteres of el etriptan hydrobrom de to satiBEHIB20&1/002322

gl obal market for Rel pax(tm,oincreases in yield,

particularly in a | ate-stage step of the comrerci al

process, are extrenely significant in reducing the .
Uedslaige sgalscoqsioiiani: thendeld ot elaiiilen usoP{PTBIC sty these prior art
prﬁﬁégg%é‘?éﬁ‘ilthéw& 8hgs,. Any successful process nust

al so be robust™in the sense of reliably producing a

honogeneous product containing the sane crystalline

f f t LCray st i . o ;
ol b BB 1F 5 Frpbarafion M TRuIEn BUAAHES of Bitriptan
hyaiebromidesto satishethe dlobaltrharker ipdenaxdt indreases in yield, particularly

. a-polynmorph of eletriptan hydrobrom de i ravi ded b .
inGapte-Fiade Pifp of 6 PTSIF PTasest: RIstE eI SgRlGaTE freducing the
codt tdr ANl pRIRBT @nacChié @BAsddubntly i high nébrnbromal 2importance. Any

but anoné/ wat er azeotrope until formation of anhydrous
suscpesfyinprosiese elet @ign &0 Kok binoialesanse caimgplakly praeucing a
nth&ieheBls Braffs eRiMAb W 5aind FRERG 18 Tred o Btner crystalling
foahs andedivawsexcl usi vel y the a-pol ynorph of eletriptan

hydr obr om de; no ot her pol ynorphic fornms or sol vates

have been observed. Advantageously, the product

It Qﬁtsahmd)ebﬁsslﬁpﬁ@ﬁ%ly ablied Wttt high gieldid @nd rdbest process for the
roduct of step (a) is thogcght to be a hydrate

prgep_awain i theecpohionsran of eleiiian hdabiamidpispoyjdsdsyda) treating a
s, Byt i 6000 S el el S P o o 2
buterdrey/whley areotriobes sntilhdorntidas aatamhybrpukaotpdiimsdrehic eletriptan

anal ysi.s), and free of particulate inpurities (the
h%%m@ isogNlGIPanone can be filtered if necessary).
The hydrobromc acid is preferably a 48% aqueous

solution and is advantageously added to the reaction
Theyigld obiinedswhen HeiRYitAiSrBeRsEIha larggescale isdpithe) region of 93 to

96%. The product obtained is exclusively the o-polymorph of eletriptan hydrobromide;
no other polymorphic forms or solvates have been observed. Advantageously, the

product obtained has a desirable white colouration.

The product of step (a) is thought to be a hydrate, probably the monohydrate described
in WO-A-00/32589. This hydrate is then converted in step (b) to form the desired

product.

The eletriptan starting material is preferably dry (less than 0.3% water by Karl Fisher
analysis) and free of particulate impurities (the solution in 2-butanone can be filtered if
necessary). The hydrobromic acid is preferably a 48% aqueous solution and is
advantageously added to the reaction vessel as a solution in 2-butanone, over a period
of at least an hour and at room temperature. This form of addition ensures that the pH
of the reaction mixture does not fall below 5 and leads to a cleaner reaction and a
higher yield. The use of from 0.95 to 1.05 molar equivalents of hydrobromic acid is

preferred, the use of 0.98 molar equivalents being optimal. About 21 litres of 2-
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of at |east an hour and at roomtenperature. This form
of addition ensures that the pH of the reaction
worRoosiemw4does not fall below 5 and | eads to a BPCEEB2004/002322
reaction and a higher yield. fhe use of fromO0.95 to
1. 05 nol ar equival ents of hydrobromc acid is
preferred, the use of 0.98 nolar equival ents bej
bw@ﬂpmper llosram 21 efqtintar sigrting matesiabshoyld Prqiwaabyr%v%ﬁd in total.
Aﬁlereéédl B eyt SRl &id dhe SORMGA i85 Ed améﬁérmy fb?%%erlod of
I'n After addition of the hyrobromc acid
a‘rleastt3 hﬁwrss stirred, preferably for a period of at
| east 3 hours. During the azeotropic distillation,
substantially all the water should be renoved fromthe
DufiAag tthe azedbixdpit ehstlﬂaﬂdmaiubmh’ﬁallycaihtIEﬁWaw‘r sheals! Ebdﬂae'moved from
0. 5% wei ght / wei is preferre Wher e out t}
thex rechmn%ﬁ@w gmakY"PE?@P%tPB? ofdpgs Waﬁt%ﬁ °§’¥%{9*ﬂ "I‘ﬁjght s Prefe”ed

W8t BasitRRes 2LbathnbRe Cdé?lldﬂﬂ@rtahpef \Me‘h’ﬂat@n Qfbrting material has
equi val ents of 48% hydrobrom c aci d, final vol une of

bagrousedin ganjunetiopuith Ri98xrpuaralerts of @&%ufwﬂmbrwmamala final volume
%ﬁﬁ?‘i‘n%& lph?leog}?é(rﬁ%'f Sfé't&af?ﬁ RQhgged by filtration.

ion mxture 1s allowed to cool
slowy to roomtenperature optional Iy granul at ed,

| t th f
e G5 5T Iee D SEh S it oS S, micure i
aﬂd&\:@ecﬁfb%&l BIoWHE foSTodRY teftiplel AR, bMtl(ﬂ%ll?l@%rﬁﬂét@Q filRréd, washed with

further proceSS|ng step, known as a pol ynor ph
fugifee aurnonesand digedeh | ncreases its resistance to

subsequent hydration. Thus, according to optional step

(c), the product of step (b) is slurried in refl uxing
Thel wgobynaorphia pletr'mtart ihydrabforhide prdpaeste bys theemboeal fdygcess may

opiSt et tRred G atielinGPesnBaoian oS SREDEPHY annealing
t%?)eﬁlvl'{léﬁ iNG¥asd APt egRelrcE 1ot BaRERUen RAyddtibh alThi®)! 8éBrding to
15 litres of toluene per kilogram of eletriptan

opijeneb bt (@b the Pradeeiefisiep (0Féy sloptadiaireiudng tolienetand a proportion
F'tﬁé 'tc&lué'ﬂé %nré#w\;e?il tlﬁ?%q: E %lﬁgeé‘lt Fegsf \i\% A oiafﬁq,t toluene is
ou a su

he re I on mxtures r ef
réreoNeel; ahoste pfajerablymahoutu 6 &P tisoremoved. Step (c) may be optionally

repeated.

An initial volume of 15 litres of toluene per kilogram of eletriptan hydrobomide is
preferred. For optimal results, the distillation of toluene should be repeated twice and
the reaction mixture should be heated at a sub-reflux temperature for a minimum of two
hours in between the distillations. A sub-reflux temperature of about 106°C is ideal.

The final product is conveniently isolated by filtration. Typically, the reaction mixture is

cooled to room temperature, granulated, filtered, washed with further toluene and dried.

Step (c) is advantageously carried out under an atmosphere of nitrogen to prevent

discolouration of the product.

A further embodiment of the invention provides a process for generating stable o-

polymorphic eletriptan hydrobromide from any other polymorphic and/or
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hours in between the distillations. A sub-reflux

tenperature of about 1060C is ideal. The final product
w0 200800M6eni ent |y i solated by filtration. Typi cedT/1B20047192322

reaction mxture is cooled to,roomtenperature,

granul ated, filtered, washed with further tol uene and

dried. Step }c) i s advant ageaously carri ?d out under an .
sc&v%@bv@a&edo orfy 1of oRJetkipian %W@W@Fﬂm'éﬁs%l 9 & ingKtugy of different

d h t ;
pdl Wﬁor%@g:SHQ&/OFég éﬁéseto?@r ggﬁgrgg{?? fncf?,l‘aa g r‘gi?diﬁ@ dd¥brising the o
pqﬁxahgmmiqnﬂmltseﬂe) etri ptan hydrobrom de from any ot her

pol ynor phi ¢ and/ or sol vat ed/ hydrated form of eletriptan

hydr obrom de or froma m xture of different
TIS! UMERIUIT pritds® rconiprivas aré hitebabeday eryatall(ging |aU %Iﬂﬂbn of the

a mxture conprising the a- polyneric form i tsel
eletiipianc byrrepromide 9@65@5@61@6%&“. & B Biyangpe ?89‘ water and (b)
dlE‘Lr Mrcl'%g ld 5] ﬂ%n%néﬁ\lall‘ér' é’iéo‘%Pé htiElofhadidH quanha/fjrous a-polymorphic
e starting mater In a mxture

ela’erlpﬂarahydmbmmidwasecomielte( #n dptendl |anngalbfg step (c), as described
2- but an%gse/ wat e ﬁ(ixzeot rope until formation of

abgvigy B8 rg) hic eletriptan hydrobromde is

conpl ete An opti onal anneal ing step (c), as described

above, al so be carried out. This process is
T@amms# Particypaiasyapiageyssiace P&leéx they endy yiable large scale

p%'c: forle F\\Q&'tl n%?rll)‘caecpﬁ 'Z’ d;«ﬁén o ecg\'}ét %Hﬂa{&dforms of eletriptan

rmrplca or SO

h)&jrebrbrrmdeam Iﬂyedputﬂ arpaﬂ,&mrphtdiaelgtup’@nahmmw|rtyblved breaking
el e E‘@ap % eie iy nvokved breaking the salt to

thﬁ?@tft? ES as;sasaa BFYMIPAYEISP step. Eletriptan is
preferably prepared according to Schene 1 bel ow. Schene

1 Ac2CVNEt3 MeCN (H) H3 N K2CO3
Eletriptan is preferably prepared according to Scheme 1 below.
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PhSO, MeOH PhSO, Hl1 (V) H2/Pd-C acetone PhSO (M)
Conpound (11)
W@ ¢RpAOB6Y ono- 3- ( N- et hyl pyrrol i di ne- 2-yl met hyPQF/1B2004/002322
H i ndol e) may be prepared by the nethods described in
US- B- 5, 607, 951 or EP-B-1088817. Conpound (I11) ((R) -1
-acetyl -5-brono- 3- (N-net hyl pyrrolidine-2-ylnethyl)-1
Sehdmeidl ) may be prepared by treating a sol ution of
compound (I1) in acetonitrile, with acetic anhydride
and triethylamne. The reaction is preferably carried

out under refﬂflt!@( Conpound (1V) ((R) -1 CHs
-acetyl - 5 g phenylsulp@@mﬂ et henyl ) - 3- (N- net hyl pyg r ol
i gli_n- 2- th yl)-1 H-MQ@}@I e) may be gor epar ed/ by,
tres tion of—eoenpotnd (111) 'etni l e
W t e yI am ne, tri-o-tolyl phosphing adi(Msn

acet ate amd phenyl vi nyl sul phone. The reaction\is
preferagby carried out under refl ux. Convem%yt\r
V)

conmpound”/(11) may be converted to co am

W t hout isolation of conpound (I1I11). ()t)\so Ph
((R)-5-(2-phenyl sul phonyl et henyl ) - 3-( rret“h | pyrrofidi
n-2-ylnethyl)-1 Hld’p-d0| e) may be prep%géh byytreatgH)g a
sol ution of conpo (1 n nmet hanol w th pot ass,i\‘
Pcar bonat e. re bly carried 'U t

TherRACY! on yPrefgrghl y car i ed/onl e

prior ar ee Exanpl e 58 of US-B- 5 607 jses
recrystal saﬂl onvjo purify and isol ate conpound (V).
Recrystallisation is indeed an effective msa f

purificagpon, particularly froma mxture of®

acet opiddil @ and water or a mixture of acet @R and
wat er meBOfH fhe vyi eng of product obtained is
sub-optimal ¥ Sur prN singly, it has been found that

Pﬁé)é)urm chr omat g@y is a nore efficient nethod
A\
N
H

(V)

Compound (I} ((R)-5-bromo-3-(N-methylpyrrolidine-2-ylmethyl)-1H-indole) may be
prepared by the methods described in US-B-5,607,951 or EP-B-1088817.

Compound (lll)  ((R)-1-acetyl-5-bromo-3-(N-methylpyrrolidine-2-ylmethyl)-1H-indole)
may be prepared by treating a solution of compound (Il) in acetonitrile, with acetic

anhydride and triethylamine. The reaction is preferably carried out under reflux.

Compound (V) ((R)-1-acetyl-5-(2-phenylsulphonylethenyl)-3-(N-methylpyrrolidin-2-
ylmethyl)-1H-indole) may be prepared by treating a solution of compound (lll) in
acetonitrile  with  triethylamine, ftri-o-tolylphosphine, palladium acetate and

phenylvinylsulphone. The reaction is preferably carried out under reflux.

Conveniently, compound (II) may be converted to compound (IV) without isolation of

compound (l1I).
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of purifying crude conpound (V), even on a |large

mul tikilogram scale, and a significantly higher yield
w@boopooduct can be isolated in this way. \Wen PCT/IB2004/002322

chromat ography is used to purbfy compound (V), the

met hanol i ¢ solution resulting fromthe reaction is

filtered and neutralised with an agueous aci d,

pr ef er abl y phosphori ¢ acid. The mixture is then | oaded

o8 391 (1R sHRGH Ry bRoR SHERARbINS A BRENIREA R cthy)-TH-

mlohé)lraay def prepaians bin thactxaglaBolelllon Tiecoomdound (I\§ il oeddhnol with
ture acet.one, and, an a

P%\%,Sglflg} %r}()gn%tget g rSF‘CtBWoE"pWS qrgblgqql%r)?égﬂat ?ﬂ foom temperature. A

siiiRE reuess CaBdcAbBY MYt BHYC hrt gg@e ExambRess 3nWS-B-5,607,951) uses
concentrat ed. Acetone is added to the concentrated

regsysigllisatioantp PHEYpaNd dsoaipueararpund () oMmestystadlisplion dp igdeed an
eflectivblrAdds &?ﬁﬁflcacﬂb‘ﬁh géﬁic@%ﬁ?%hpemrﬁﬁﬁ%o&aeh%torﬁtﬂﬁ and water or a

precipitate t rodu e” product 1s collecte
miveigifee o f vacetormaed wagr, dbute the @cahqbomfndro@l\lbt) obtained is sub-optimal.

ShBbiaha uge Taen SRR E B bl ettt &l 8ht metnoa
oqudnqdmgmroﬁe cegrispunangv)reévsan eaubpRege cmakikibgrate scal, and a
at nosphere of hydrogen. A cat al yst conprising 5%
3'}98|f'lca'&ti%*ﬂi96?f Yielp @éﬁrqdé'cb‘?aé‘fk& ﬁ@é‘te%“ﬁﬁ'ﬁtwaé’ul arly

advant ageous catal yst for use in this process is PMC

2020C (supplied by the Precious Metals Corporation),
Wheuichramgatagreahyl iysusqma@imgifﬁscqwmd % tmaemethanolic solution

QB PR i R0 P hic WL gl acia, preferably
pﬁowm'rlﬂgaoimlmé mektuse (SDBGh Maéed)e)hfwamﬁﬂumsipwkad with a suitable
s’glgé#\rg( | mer e?ggglé]g{yréqlzjqr;ae %y@%%&%@%@& resi gvallable from

THchH Bhdstcfe‘?lcéﬂ UHeNE 3R 38 elukBE mﬁtﬂ”@'nﬂﬁtu\’@&eagﬁéﬁ@@n@tan agueous
200 m nute over the range 400C to 22Q0C wit

apidt (.pgggﬁab@agcqgm gle pmsghprl@ aplc( agnd the fractions contalnlng product are
- r

cé@lngg E\gﬁ{@géﬁl‘tfﬁt ocﬁ?’er II’S%dngE g(gg‘ﬁe {An%?bt{?% %ﬁ ﬂJlutlon and the pH

is( 4djbstgdl tarimnadettomaumyglra sldtablel basgp, sueh msc;braamwntcartaonate to

pperc}/pitate the product. The product is collected, washed with water and dried.

Compound (V1) (eletriptan) may be prepared by treating a solution of compound (V) in
a mixture of acetone and water with palladium on carbon and methanesulphonic acid
under an atmosphere of hydrogen. A catalyst comprising 5% palladium on carbon is
preferred. A particularly advantageous catalyst for use in this process is PMC 2020C
(supplied by the Precious Metals Corporation), requiring a catalyst loading as low as
7%.

The following Examples illustrate particular ways of putting the invention into effect.
Differential scanning calorimetry (DSC) was performed using a Perkin EImer DSC-7
instrument. Approximately 10mg of each sample was accurately weighed into a 50
microlitre aluminium pan. The samples were heated at 20°C/minute over the range

40°C to 220°C with a nitrogen gas purge.
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gl ass lined vessel. The reaction m xture was heated to
reflux and maintain at this tenperature for 4.5 hours.

w@ bjosoTsixt ure of acetonitrile (375kg), pall adP@miB2004/002322

acetate (12.5kg) and tri-otolyl phosphi ne (60kg) was
stirred for 1 hour. Phenyl vinyl sul phone (160kg),
triethylam ne (92kg) and finally the solution prepared
in part (a) were added and the mi xture was heated to

Erx%é‘_ldgé for 7.5 hours. The reaction m xture was cool ed

ol ution of 190kg concentrated hydrochloric acid
in 1200kg wat er was added over 4 hours. The resulting

Pl 1 7R OE Ry B BRI ol bRy SBHRAR 48Rkl ccetonivie

(gsoklgymnbvmaamweu$5Rg)tarWawrceam1@ﬂdet @16k Wéret é@r@ed to a dry

to preci p|tate the product. The resultl ng suspensi

olass 'fned; ¥essel. athe Feadien mixiure v\%&sef‘e%t%éng')eﬂt% %ﬂdelrnamtam at this

U Sorle %l - 5- (2- phenyl sul phonyl et henyl ) - 3- (N~
t% yl IOyrorrO ? ?‘E]r 2-ylmethyl)-1 Hindole) as a dark

brovvn wet, crystalline solid (535kg wet, equival ent

f 282?@%&@ 2% }Esf%mﬁﬁ%%d:f%%gua gnka%%ggéé?(%ﬁa&@ and tri-o-

tdlﬂﬁhdmpmhd hieekd)ewear atitree Bk4Kg holir. \A@henylmmyaokdeﬂnone (160kg),
whi | st sinul taneously cooling the m x

heraiies B keNaNd S eusutioma oAt gt {Flowere added and the

ndkiary hat afbated 1 ré\‘ﬁb&r@r sl holtd afRdrdagtian %lﬂUFé"ﬁ/as cooled and a
purified product (350k equi val ent of dr

Y,
sgtgu@@n 0E>(1:9ﬁbﬁl @ogcwﬁﬁmgydrpglggng)ac&m 1200kg water gvas added over 4

h t
hg)@o JFQQ?S&L# )ﬂsm rBlvfe[yfh%P g’ol eo?égggx dgratéﬁ ét%ﬁ?drlﬁ& 3000kg
obf/vatdnmnblemoygtoaBDi’/iswﬂv gtheﬁbustsodfulnEthkiele Js))lumen évere added to the
dt n ere ting m xture was
1e0e oarachaes o aralet s st livocsbeRsioe e Bipd g washed
\Aﬁtﬂd%t&n%dd@ %Xtyiél@ #ade S(R)Ef 8@9’@15 (Qﬁﬁéﬁﬁé’ﬂ?ﬁ{mﬁ\w&ﬁ‘enyl 3-(N-
for 30m nut es. action mxture was then war
n@sm/l@)ﬁa)lImwlr@%thqdbhH(IMQlekg§ gaderkviiown, v@gmfmtaum éOIld (535kg
V\%g,d&ﬂﬂva]_&ﬁ of %§§ké HFW. Thigtlide %ﬁuét’ \M@é&ﬂed to 530kg of acetone and

the mixture was heated to 60°C. On reaching this temperature 814kg of water was
added over 2 hours whilst simultaneously cooling the mixture back to ambient
temperature. The batch was then granulated for 2 hours and filtered to yield the

purified product (350kg wet, equivalent of 280kg dry, 83%).

Example 2

Methanol (660kg) and (R)-1-acetyl-5-(2-phenylsulphonylethenyl)-3-(N-
methylpyrrolidin-2-ylmethyl)-1H-indole (77kg dry equivalent of the recrystallised
product of Example 1) were charged to a vessel and the resulting mixture was stirred
for 5 minutes. Potassium carbonate (8.9kg) was added and the mixture was stirred at
room temperature for 30minutes. The reaction mixture was then warmed to 35°C and
Norit carbon (11.6kg) and water (235kg) were added. The resulting mixture was filtered
and the filtrate was diluted by the addition of water (1300kg, added over two hours) and

granulated for 2 hours at room temperature. Filtration gave crude (R)-5-(2-
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and the filtrate was diluted by the addition of water

(1300kg, added over two hours) and granul ated for 2
wWhowsm0me9 room tenperature. Filtrati on gave crRdEIB2004/002322

(R)-5-(2-pheny| sul phonyl 8

qt henyl) - 3- (N-net hyl pyrrolidin-2-ylmethyl)-1 Hindole

(75kg wet, equival ent of 60.5kg dr 88% . Exanple 3 A
PhaRASRNCO IR b (- VBATSRE - SR ol (73K wet,

I*g;{%y nyl et henyl ) - 3~( Nmet hyl pyrrol i di n-
é@?lgr%tt((ﬁy@) c’—i cf)loe (478kg dry equival ent, product

of the process of Exanple 2) was warnmed to 550. Wat er
E 720 was added and the m xture was cooled to 200C
nul ated for 2 hours at that tenperature. Pure

A( Rixtére( 8f acetonitrile (940k ) and crude (R)-5-(2- phenylsulphon?/lethenyl) -3-(N-
phenyl sul phoné‘et eny ? N- et hyl pyrrolidin-2

"VF*)VJPN”H“WHO%V 9(”@@21('@' ”Wé’t'e 2437(%9\%}’ QHF'VBF”BWCH Pﬁ/the process of
%%ﬁlgl‘gfméﬁg\ﬁé(ﬁe%dtob%%.l Weddr G0okE¥HAR! fidkdAGRE HRE mixture was

c¢aRpd Sto( 207 eand sudrpiiaiag | for & hyduys 3at( mamembmjmreol Ruwte n(R)-5-(2-
-2- vl et hyl)-1H-] I 482 I
PV el bRt i Rt g e R et
e?@&él@ht SFrBH 3k eryTisRd) nasweSovepsdBylfiltratiom0C.  \Wat er

1520kg) was added and the m xture was cooled to 200C

and granul ated for 2 hours. Recrystallised (R)-5-(2-
d gul phonyl et henyl') - 3- (N- net hyl pyrrolidin-2-yl meth
i ndol e (492kg wet, 343kg dry equivalent, 87%
Amalsneso(1at4§kg)by ahdl| tGPe)tE (aaphdbyhimmmmjlethenyl )-3-(N- methylpyrrolldm -2-

I RSB TA SEY W LT RVY £AhR ) wre

clarged e a(vek8s. aﬁm}wemmr@ has gedmba t6 58°Q., W@kaqssm@dvas added
vessel ., Deionised water (300kg), further ace

a(@ﬁw@wurw&%m tBREFF @nd Sranyiaed ir ZhRHrs: %My%t@"'%erd (R)-5-(2-

)
oHEMARNTEIPO T I PN frg2k0 vl

343kg Wmcy@m&fywnmlsalﬁt%ibwdbh@m of hydrogen gas.
The reaction slurry was filtered to renove the
catal yst. De-ionised water (1300kg) and 48%

Example 5
(R)-5-(2-Phenylsulphonylethenyl}-3-(N-methylpyrrolidin-2-yImethyl)-1H-indole  (200kg
dry equivalent) and acetone (1186.5kg) were charged to a dry, glass lined vessel. De-
ionised water (300kg), further acetone (237kg), methanesulphonic acid (55kg) and a
slurry of palladium on carbon (22.4kg dry equivalent) in de-ionised water (200 kg) were
added and the mixture was hydrogenated under an atmosphere of hydrogen gas. The
reaction slurry was filtered to remove the catalyst. De-ionised water (1300kg) and 48%
aqueous sodium hydroxide solution (60 kg) were added to precipitate the product,
which was isolated by filtration and washed with a mix of de-ionised water (210kg),
acetone (83kg) and further de-ionised water (710kg) to yield 3-{[1-methylpyrrolidin-
2(R)-yllmethyl}-5-(2-phenylsulphonylethyl)-1H-indole (220kg wet, 157.65kg when dry,
78.41%).
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aqueous sodi um hydroxi de solution (60 kg) were added
to precipitate the product, which was isol ated by
wo pdospetsson and washed with a m x of de-i oni sSeRPCTER2004/002322
(210kg), acetone (83kg) and fyrther de-ionised water
(710kg) to yield 3-{[1-nethyl gyrrolidin-
2(R) - yI ] met hyl } - 5- (2- phenyl sul phonyl et hyl )-1 Hi ndol e
bwet, 157.65kg when dry, 78. 41% Exanpl e 6

RO B AR BB AT RIS P ana
vimutenarfea2Biitg) avede cb’hﬁrgegi mssx- tiyn eflasseldel veshek OA Wdlion of 48%
a(éfggcg%o/ lgjberggi%g&gr{g Itl%mg& zqs\{lfa V’a%é bgta%gqﬂg resulting

gmaé aﬂajé&e@?oe@iero%pr@ d-’llétﬁlbtld)ﬂl ahiil Nvakithé lof 850 mrééTPenQémed The
15 l[itres remai ned he reaction m xture was cool ed

reqption iU wasHoomdbipute-5Waanf dbe areduchasiisqlaigdi wfiltration. The
' - . 6 i
pfc D\fég ﬁ@égg}é’gﬁyl*@@? Bttt %@% 3N98%nS LEENmERRE Bkf of 3-(1-
MéihinrmhdrrpE((l?jTyﬂnﬁ?}}&@-pp%ﬁﬂéz@i%@;&/%twwteﬂwigwé@Eomyldﬁ)bromide
-1 H e rohr e . wet , .
@Mﬂﬁ WPE!,W%%O‘@'@‘?” %&8&% ngl e naj o? endot her m vvigt h a
peak nmexinumin the range 173-179C was observed,

i ndi cative of the a-pol ¥|rmr ph (see WO A-96/ 06842)
DSGInpl e 7A alnpls Kaior gAfetherm with a peak maximum in the range 173°-179°C

oyl et it B4R %oﬂ*d“%%%?éa%érﬁ"ﬁé'vﬁeﬁw%zgﬁ@ el

(3892kg) were charged to a dry, glass-lined vessel.
The resulting slurry was heated under reflux and
7mately 666kg of toluene was renoved by

S o0 RPN PHILERS 8 ARG -1
lrwloiﬂ hydrabroomide [300kge and italnerss (BﬂQngOawenehmargmbtoeai dryg glass-lined
vBssh 28 e Mg el BB B gBllys oy Soarbimalely ek of

t(ﬂu@ﬂd ye®rpinbged by distillation. The slurry was cooled to 100-105°C and then a
3-{[ 1- et hyl pyrrolidin-2(R) Igﬁb]methyl -5-(2-
fusiteh 689 R dalieRe HWas) remayednl, distifgiiane b T bai reactiorssuky was then

cHb1¥dW6122H°c At ¥ product was isolated by filtration. The product was washed
with toluene (908kg) to yield a-polymorphic 3-{[1-methylpyrrolidin-2(R)-yl]methyl}-5-(2-
phenylsulphonylethyl)-1H-indole hydrobromide (289 kg dry weight, 96.3%).

DSC: A single major endotherm with a peak maximum in the range 173°-179°C

was observed, indicative of the a-polymorph (see WO-A-96/06842).

Example 8

3-{[1-Methylpyrrolidin-2(R)-yl]methyl}-5-(2-phenylsulphonylethyl)-1H-indole
hydrobromide (10kg), 2-butanone (63kg) and de-ionised water (0.65kg) were charged
to a dry, glass-lined vessel and heated to 67.5°C to form a solution. The solution was
then cooled to 60°C and further 2-butanone (42 kg) was added to precipitate the

product. The resulting slurry was subjected to an azeotropic distillation to leave a final
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DSC. A single major endothermw th a peak maxi numin
the range 173-179C was observed, indicative of the

w@2@shymsey ph (see WO A- 96/ 06842). Exanple 8  PCT/IB2004/002322

3-{[1- Met hyl pyrrolidin-2(R) -le met hyl } - 5- (2- phenyl sul p
honyl et hyl)-1 Hindol e hydrobrom de (10kg), 2-butanone
(63kg) and de-ionised water (0.65k were charged to a
f@ﬁ%}lOﬂg{O&ﬁ@e of Badities ael than gopledtie 2% °@7TB€prQ;?wcbWﬁsasolated by

I 0 e 0
AP SR 2 AEPE UG oo o
rma’lleylpyrmimlm- HIflfyda]lrrlreﬁmh}l—Fo (mgh?MMMONf&mﬂs,fub] I&{l:rﬁc&ﬂiet 0 gMrobromide
otro illation to leave a finalreaction
@éﬁ 9@"& gbgé%/%)'res and then cooled to 22.5 0C. The
product was isolated by filtration and washed with

2- but anone (10.5kg) to yield a-polynorphic 3-{[1-
DRG:hy | pyrd §Iﬁ9!ﬂ mapf deg%rswemwe} PRk mapwiy Insthie pargsy 1 €3°-179°C

O, AL WOl o ol R b

t he range 173 179C was observed i ndi cative of the
a- 0'.%{“” gga&see WO A- 96/ 06842) . Conparati ve exanpl e

I
R AL A TP SRR G
aaﬁeﬂcgmet B449%g)ywergl ehasged ted drys glss- llAedodeawloA srflution of 48%
114. n_acet.o

BB OMEHAR TP D dn Seb G (ot P 68 3t sdemperature
obirem 80 hoB5°@ravet Hehoue smdt thegeslitinig Slungswad istitréd idrod hdurs. The

r%eérg B(pe reaction mxéure was cogled to from30 to
BN JRFU R Ve Gadlef Ralioms3 4e B byand ithe AoYIet wageisolated by
flﬁﬂaﬂgHCThWod@ﬁW% Wbéﬁe@ﬁ/ﬁﬁ WRtdrROMEEkgf B Yieftl the BSolymorphic

| ynmor phi ¢ form of

a- po
f@gm[ [ of me81ilyHpeihypyirdiidin-2(R)-ylinhdthe}-By(RIphenyiaulphemyétayl)H H-indole
Ayl - 1,0 Jydrobrom de (242.4 kg dry,
h{;@%&%ﬁlg%gézl‘}kwgfjﬁgﬁé% jor endothermw th a peak
maxi mumin the range 173-179C was observed, indicative

%f t he aAPoI ynor ph (see WO A- 96/ 06842) . C ai ns
single major endotherm with a peak maximum in the range 173°-179°C

was observed, indicative of the a-polymorph (see WO-A-96/06842).
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1. A process for preparing a-polynorphic eletriptan
hydr obr om de conprising the steps of (a) treating a

w@oloandeme of el etriptan in 2-butanone w th hydPODIB94¢002322

acid and (b) distilling off a;2-butanone/water _
azeotrope until formation of anhydrous a-pol ynorphic

| etriptan hydrobrom de is conplete. 2. A process as
gi@'ﬁﬁmsd in claim1 wherein the water content of the

reaction mxture is reduced to | ess than 0.5%
wei ght/wei ght in step (b). 3. A process as clained in
Tel ai f AropesscloaipiemringnePolyimogphit @ledrptan hs'd&qurhlde compnsmg the

ST A8 LT o B Dl R AR B anc o
débitiflinigl dfRk i2oButadonefwiteP 8266trdbe GhtR idMhtibA df'aﬂh{l@lr%us o Apolymorphlc
wherein at | east 12% of the toluene is renoved

SfiRtas Sy drobrridadsIcrAPlgiey one of t he precedi ng cI ai s
owher gi Bobb&s ek edibindaain él'faﬁﬁtf OhePBth &hé AhatbP BREBRRGFYhe reaction

by treating a solution
Mixyresis redysied iy less| tharoByphewhighy/weight in step (b).

| 1 Hind [ .
3ot BIEOGRERE At f oot 03 i 2 hmhe ARG e e of sturying
trm:prd)ductdﬁrst@m(b)ﬁmmlhm@&omfan@)aﬁd P@RBving a propdrlie R F titStoluene by

imed in claim5 wherein the
ﬁ alione »_ phenyl sul phonyl et henyl ) - 3- _ _
4( N- Methydday bs %|d|ﬂb8‘1r|2él¥in‘f'§2/\}’r‘géwln Lt fdabnfi), o i BILRR e moved.

by treating a solution of
5ac et 4l PJ’@CE(SQ -gstaaigesiin mwmneewfhba prgceginghlatetshyhergin thkieletriptan

t
ona{ gyd ipélrfa gt: gge%lgg &8 aﬁ@g ?qghéya{%lﬂ ?%%@@b?w'efhe”y'
3t(hleneﬂR)/Fp$Fr()lmlp-ﬂeynmbﬂ'lyl)plhbnwbl%t hﬁ?&éﬁ?néyltlh p?llsadlul;? |ofn| ceaébon and
i ndol e
ag%%@%hg%[agmr@gr ﬁﬂﬁff“"%’h&g priycegenas ¢l ai Pred in
6¢! alm Pocs @b @lditéd Wh@bﬁhﬁ viegeih e dR) gél dlrﬁﬂﬂpﬁoﬂglethenyl

phen sul pho | et hen ?—I 3-(N-nmeth Ipyrr
Nd")ei%/)flpyrmﬂlél knqihsel%é suiny i rpéenara@ by teating arsodlﬁlon of (R)-1-

§%I %L(?E Wls%ﬁ% Lé?r(\)e:n?'ulyf hé' {Wﬁﬁl{ﬁﬁ){r{o?ép%ylgqﬁ%@-?ﬁ-tmcyole in
methanot with pbiaksis phianieonabal I adi um acet ate and

7. A process as claimed in claim 6 wherein the (R)-5-(2-phenylsulphonylethenyl)-3-
(N-methylpyrrolidin-2-ylmethyl)-1H-indole is purified by column chromatography.

8. A process as claimed in claim 6 or claim 7 wherein the (R)-1-acetyl-5-(2-
phenylsulphonylethenyl)-3-(N-methylpyrrolidin-2-yimethyl)-1H-indole is prepared by
treating a solution of (R)-1-acetyl-5-bromo-3-(N-methylpyrrolidine-2-ylmethyl)-1H-indole
in acetonitrile with triethylamine, tri-o-tolylphosphine, palladium acetate and
phenylvinylsulphone.

9. A process as claimed in claim 8 wherein the (R)-1-acetyl-5-bromo-3-(N-
methylpyrrolidine-2-ylmethyl)-1H-indole is prepared by treating a solution of (R)-5-
bromo-3-(N-methylpyrrolidine-2-ylmethyl)-1H-indole  in  acetonitrile with  acetic
anhydride and triethylamine.

10. A process for preparing a crystalline, o-polymorphic form of eletriptan
hydrobromide from any other polymorphic and/or solvated/hydrated form of eletriptan
hydrobromide or from a mixture of different polymorphic and/or solvated/hydrated



phenyl vi nyl sul phone. 9. A process as clainmed in claim
8 wherein the
W@ R)osemeet yl - 5- br omo- 3- (Nmet hyl pyrrol i di ne-  PCT/IB2004/002322

2-ylmethyl)-1 Hindole is prepﬁred by treating a

solution of (R)-5-

bronmp- 3- (N-net hyl pyrrolidine-2-ylnethyl)-1 Hindole in

feransy dRFIHAING e winPRHIE CRAMRYSifth ioe %éowﬁ@rlpriwmhweifm Gaamprising (a)

chafoR 8 SR oh o 1 ABBPIh B ST St rutepal higtore of 2

batamnene pahd, meatehiand afipdl/ distilkag \oa‘t adE*bjathnoaeMtémanemfope until the
drobrog}de ar ure of different

Ty B Ay SO B IR SlekgRIP AU BISRICS S RiFiRg o

171 Xt AT Broe@s8 bk SdIAithetiNif @aiR? HBNBIhSGisiy Wd bﬁl‘?é fSitep of slurrying the
conpri sing &3) crystallising a solution of

PEQaict ohstaR ) dp delleing tolugngr endhgemeaviag |aaprqpnrt@nn¢fxﬂ1arteluene by

dﬁﬁ |&iorPut anone and water and (b) distilling off a
Lutanone/mater azeotrope until the formation of

anhydrous a- pol ynorphic eletriptan hydrobromde is

conplete. 11. A process as clainmed in claim 10

conprising the extra step of slurrying the product of

step (b) in refluxing toluene and renoving a

proportion of the toluene by distillation.



