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Stabl e nodifications of te aserod hydrogen nal eate

This invention relates to a stable nodification of the
woandsiiassss- HT receptor 3-(5- PCT/EP2004/008281

nmet hoxy- 1H i ndol - 3-yl - net hyl ene) - N- pent yl car bazi m dam

de hydrogen nal eate, herein referred to as tegaserod

hydrogen naleate (1): (1) n addition, the invention

rel ates to pharnmaceuti cal coﬁ‘posi tions conprising the

nodi fication of the invention, to uses of said

pblgi rhodific tegase geD Maediocesses to obtain
them Such pharnmaceutical conpositions are

particularly relevant to the treatment of conditions
This invehiiarhrelatesalota stable mndificatiast ofghe-rartial &bt oresepter 3-(5-

[ [ I : herei
R By S TR A TR b ARG A, ARF o faleate, herei
referoau tblas tegaserod hydrdgenamaieate dich G di sorders may be

but are not Iimted to, heartburn, bloating,

postoperative il eus, abdom nal pain and disconfort,

early satiety, epi astﬂi Cc q?i n, nausea, vomting,

bur pfepe S

\ el |

, anal f{jncontinence, irritable bowel
syndro gastro- edbphageal rgflux di sease
(GERD), functgonal dyspepsia, chronjc constipation or
di arrhea, gastroparesis, e.g. diabegt_c gastroparesis,
ul cerative colitis, Crohn's dise ﬁe, BHcer s,
gastroi ntestinal hyperactivity, d rglaxing effect on
intestinal snooth nuscle cells an e visceral pain
associ ated therewith. European patent 0 505 322
describes a fam |y of aninoguanidiﬁ@é derivatives
i ncludi ng tegaserod and pharmaceutical ® acceptabl e
salts thereof as 5-HT receptor agonists. The _

Inddlitioactbetinveation statepiogiagmaceutieal icampositionscsompiigng then

gl er STk Rge YR B 0 NG 90 proceses
toropdaio dheam.pBosipprErmaceiticalaoeipobitiend aregartsutariyrelevant to the
f . I | eat :
R CbopBb P BPVBgn L  SgoBL 8 A TbBAE reguicc uch
apgasteintestinabdisorfiens{Gf disonders) whichadfect the ghsirdiytdstingtinact from
| eat’ | t b

B3 o e S LG RSO Ak A s S8,
bioaittd, postbpenativer ilenis] abaibmir(at pgistaall dissomfaerh @arty sdtiely apioastric

pg}lrx,enal?.l%{ag,' v%mlfﬁn%c,j burbulence, regurgitation, intestinal pseudoobstruction, anal

incontinence, irritable bowel syndrome (IBS), gastro-esophageal reflux disease
(GERD), functional dyspepsia, chronic constipation or diarrhea, gastroparesis, e.g.
diabetic gastroparesis, ulcerative colitis, Crohn’s disease, ulcers, gastrointestinal
hyperactivity, and relaxing effect on intestinal smooth muscle cells and the visceral

pain associated therewith.

European patent 0 505 322 describes a family of aminoguanidines derivatives
including tegaserod and pharmaceutically acceptable salts thereof as 5-HT, receptor
agonists. The pharmaceutically acceptable salts include acid addition salts, specifically
the hydrochloride, hydrobromide, hydrofiuoride, sulphate or bisulphate, phosphate or
hydrogen phosphate, acetate, besylate, citrate, fumarate, gluconate, lactate, maleate,
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I nterchangeably). t is thus an object of the present

invention to provide the two identified nodifications
wohodsagaser od hydrogen nal eate, referred herei RCREPRW4/008281

nodi fications A and B, and the 3 identified sol vates,

referred herein as acetone, isopropanol and et hanol

sol vates. n particular, nodification Ais provided

wi t h advant ageous properti es2over the other

crystalline formB and the sol vates. Another object of

idiShaks, SFRate, mBYBAtE] Altcihatelamdpatratedsalts. A pesfersed §atirfotrhdor
preparation of nodificatiop A substantially free from

medicet USedP e @fdr?%ﬁj'd%'%tﬁ sﬁ‘{}]dr ogen mal eat e.

Add| tionally, it is an object of the present inventi on
to provide pharmaceutical fornulations

IhgaibeRd ELNGINSt (o SURRANGE toRPoR T e aHeUgte oan Bt in more

trFalﬁf«{rféQﬁémrc%noﬁ 6V§c§l@été K&?ﬁ{talq&nférﬁtﬁglbmﬂ?étﬁ)nvmé he@irhmw!

acet one, isopropano nol and w

ingaroBReab ok H8 FORRELOF BE PreseuPY OB o BiovR R VS

lo%ﬁﬁéoﬂho&ﬁ@tlﬁw at !e§§§er¢9d ﬁMo&rﬁﬂdlehié?ré?@Jrécahtﬁsmds to

tegaser od hydrogen mal e é}l {3
mogicationg ﬁ%?n@?ﬁ @egtlg@}tqﬂp §olvqtﬁs,trﬁ yred Eﬁf}gn @%pcetone
lﬁﬂfﬁgﬁél%rn% etitaHoNsEvatéd) en PRGOS h@ﬁlfl@é\ﬁdneﬁ B prawaéd with
frared Absorption Spectronetry (fggi %ﬂﬁ@
agvaniadeoHs RrapegiRsIoVerBIOeE CBRAIRE TRERA AT Sh Fernioger
os,@acaf thd BrReseXHREntioh fsftb @edwdyh I\g@bé@ffﬁr fhe p}@@ramcbﬂ n

heir preparation proce fication

mdy’@e%nn A, @ubs@ﬁhalw.fﬁeﬁ@naemsmoaga gllegpsespe Pwregen Dalagte.
A@ﬁlttﬁﬁéll?g«t f&‘jinl Shiddi Bethe p@@éeﬂgln@{t@n% Qwv[ﬂeVHh@ﬂnﬁé@ﬂ&ﬂd

nore stable in the presence of

fovmwiatipeseoraprisacmadifieatiop Acefitegassradongr Qgear\ggya egfurfhermore,
g/g W?éﬁr{g\ é@@ﬁﬁ\bﬂfs%th‘ﬁtml %c§t@h¥ Q%ﬁopmahﬂd afd with a 1:1

onverted into nodification A Thus,
mvdunemf@aetooe/hpxar@ qanseeihe Tomation PEFIIVARS.i n bei ng
t hernodynam cal ly nore st abl e than nodification B.

Simlar I_fy the sol vates, & the solvate vgth acef one,.
Ceyatial meodificatiensof fpd qunddhﬁg yqtp%gi Qegﬁsgg\oquy rogen maleate differ

vﬁtﬂ lr‘ééde@f t@tthéif‘th\é’%&})ﬁ@ﬁﬁd staﬂ_h? ih 'ﬂ'\éﬁ%*BHyQIBalr;fér@ﬁet%rst Sudigs the

dific on A to i preparation

absmpt\cm w@rmmwra@d Pghsew&%tspéﬂgomﬁwe(f%\f s Fg‘aﬁﬁifansmon
sigﬂé(ﬂﬂblf%‘eﬁt%‘l §E§r§n%@86hﬁ1éﬁ‘§3 (BSS), Helshwdler BPAdtbS PhttaMA in X-

reater % nore preferably 95% nore
rwmcbnﬂmuyprgwﬁﬂ%la@se@eéf abl y 97% nore preferably

98% nore preferably 99% pol ynor phic purity as

Modification A is a crystal form exhibiting advantageous properties, such as being well-
defined, being more stable when exposed to heat and more stable in the presence of
water. Modification B can under certain conditions, e.g. heat or water containing
organic solvents, completely or partly be converted into modification A. Thus,
modification A is thereby characterized in being thermodynamically more stable than
modification B. Similarly the solvates, e.g. the solvate with acetone can be transformed
into modification A by equilibration with water.

The invention relates to the crystal modification A, to its preparation, and its use in
pharmaceutical preparations. Preferably the invention relates comprising the crystal
modification A of greater than 90%, more preferably 95%, more preferably 96%, more
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determined, e.g. by X-ray powder diffraction, Raman
spectroscopy and R spectrum The invention relates

wonefsanaahy to the essentially pure form of theCT/EP2004/008281

nDdi fication A of tegaserod hydrogen mal eate. The term
"essentially pure" as used herein neans that |ess than
about 5% and preferably Iess t han about 2% by wei ght
in the preparation, s & pure drug subst ance or
in a pharnmaceuti cal co 05|t| on i s not

oAbl G206, ororA PrTSTEbiy 28k Si6™  HTergabl 4984 RayrEophigPurity 2s
d@l‘%ﬁﬁ{ﬁﬁﬁ d. QO‘W )%fr%)‘r SEHRRF H?ﬁatd%ﬁ’ 'R4HRANh %cﬁ@&&py%ﬂg IR spectrum.

I cat any he 'sol vat es), baséd upon

The mmrwelam @ﬁferaﬁly toribe ﬁéi?é‘ﬁ@'lwaﬁ jarnoy dhe madiBeation A of
’u%%ge Eh Ahiedte. grhealérnp*érs%] §Héb§§ BEEENREinineaths that

caI I on stal nodification A

les$ maﬂﬁi@@* o% amm"%mwwm abous 2% by weighiindhe, REPaEation,
?b %‘PJ“%) ofig TSN ELlorY aldRemabeliical LBbaLifdh is b the

ers rom Ification B
mmdémaimmm tegaserod h;édrgmrpmaaﬁtﬁ (but anesher dora piitegaserod

R s e e T ST

weight afcthe tégasemdi hydtdgen sieleate tnethel prepagatios, e.61as pumdct!g

s%b:’st%u ed?rlr??ﬁﬂérn% P g%rﬁ;?c?sgbbum of the nodification

ication B. n the range
4000- 600 cm, inter alia the follow ng bands are

Tﬁg %)(9%? EBOd lca%EE%Qéée?gd ﬁy&g%%r;mﬁlegﬁﬁfa; k /éﬁghﬁ&t

about288TC (meadited by OSE. JIn thedhfyared IB-)smctmcmq)dQﬂmﬂgr) A differs

AT b LBl

bandsgh e areas 3080- 200 e, Lod)d 1 8WOer81 and 80TH 180@ o’

BB Sl B18D g G ER18LHE Rl Aot
spéutruR efitbe modification Aoulit fri tbatspentrab\ohmgdlﬁoatmnr&lyn hevielage 4000-

ffracti

oy anef B Ao PR oS A AR RrrfoE3feh A fom “1: 3410-
3%@(&%&‘/ W{N-Bl)YrRdonsme (nedkg of alighatie IOHQ/CFlab}Ni-lg)“ ); 2880 (v CH

char er| e e n
of e 11 i BoGRER BRI 1658 e2lnRR Y G TVikse o
iSRRI Sde. AT20 BRITOE LRIEIN); A488N v T=CR-TOW) / 5, (CH)
aliphatic); 1150-1028 (v C-O); 860-810 (5-CH o0.0.p. aromatic). For example, the
apparatus FT IR 1725-X (Perkin Elmer) can be used for recording of each of the IR

spectra.

The modification A has an X-ray powder diffraction pattern with characteristic peaks.
Modification A differs from modification B by the presence of significant peaks (see
below Table 1). All characteristic peaks are summarized in Table 1 and shown in Fig.
1. The measurement is carried out, for example, on a diffractometer such as Scintag
2000 (Santa Clara, USA) using copper Ka radiation (45 KV, 40 mA).

Table 1: X-ray powder diffraction pattern:

Modification List of significant peaks
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2000 (Santa O ara, USA) using copper Ka radiation (45

KV, 40 md). Table : X-ray powder diffraction pattern:
wonadisfoiesati on Li st of significant peakshModi fi caCT/@mR2084/008281

conprising the followng 5.4, 5.9, 6.4, 10.8, 16. 2,

9.3, peaks 21.7, 26.8 (all values 0.3) Mdification B

conprising the followng 7.7, 8.7", 21.6", 25.1 27.0

(aI I peaks val ues 0. 3) Char acterl stl c for the

é‘gkgtl ng peak at about OC. Thez»fn?b t26‘8° ﬁdnt\m,_,éyigfyt)he
en 5 JIg.

othermic signal is 130 J/[g e _neasurenent

Mogification Bcomyprisimg theFetiéwimgEl TrZf, 8)53C271 6% 25. 1% RiffEdall
pan with a heating rate of 10 K/anbt The typi cal
P le quantity is about 2 ng'@ %ﬁl cal

gistinguishi g feature conpared with the nodification

B and the acetone sol vate, ethanol solvate, the

t her nogram of the nodification A has no further
Chetastenigtic §orghe magifisationad isehe gesmpgramaip | differentiairsranping

ooy (PSR AP GRporn in el obec 0 i
enkaiiyf ofdbe eodotiBerpéasigna IsC130alg b iJigdhe p@ﬂsgremengrs agrrgthout
onb e il BP0 Fhmfeiiarahia n8dind s8R 1 0RERIRuS The
typiesi lsamate quebtitg isabbut 2@, Hse typualfdnsimgu@hmgfmtyeemmpared

wntﬁi tb?ho?ﬁ@gﬁénpg %bé ‘ﬁ{enaé@tcgn@ S%J\fa{ee %?{%BOF%JW | dttl’?é fh@ﬁf&c.?grtam of

I n~conpari son at1on

thelimfotificatidr A has he further theo‘aah smnaNsea Tehle 1&-belgw)pownder

pattern in that it shows a characteristic peak at 8.7.
Tablee 18 The Q3G dat ofrodiifications o aBd hoaes well disftheselvates are as
folpatst ern in the areas of 3415 cm 1 (sharp, single

i 1150 cm 1 (lgss ) and 800 -
M%%%ﬁé%ﬁ 1(nore int eé@e 1sdon‘}/§rb%§kls|?§i%nparl son to
Mouifttiation 8t i on A, Char peaket913€i additionak peakerati9 T Coznd 6 °6

I e t hernogr I {p4bRe, di ' j °
Ads qn%rsl%ﬂn/g%épy L her ogr LB fy1 Q,a %d%lét[?%ﬁf 3k &l 15AaMNIB2°C
Ethanol solvate peak 191°C, additional peaks at 145°C and 182°C

The modification B has an X-ray powder pattern with different characteristic diffraction
peaks in comparison to modification A. It differs from the modification A in the X-ray
powder pattern in that it shows a characteristic peak at 8.7°. The IR spectrum of
modification B shows a different pattern in the areas of 3415 cm™ (sharp, single
signal), 1150 cm™ (less intense signal) and 800 — 1000 cm™ (more intense signals) in
comparison to modification A. Characteristic for the modification B is also the
thermogram in the differential scanning calorimetry measurement. It has an
endothermic peék in addition to the one at about 190°C, at 97°C and
melting/crystallization signals at about 181°C. It is found that modification B converts
into modification A when heating is applied (thus the signal at about 190°C). The
measurement is done as described above.

The modification A has significant advantages compared to the modification B and the

ethanol, acetone solvate.
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endotherm c peak in addition to the one at about 190 C

at 97C and nelting/crystallization signals at about
w0ad0s0143441 s found that nodi ficati on B convert BCTmP2004/008281

nodi fication A when heating is applied (thus the

signal at about 190 C). The neasurenent is done as

descri bed above. The nodifi ::T%tl on A has significant

advant ages conpared to the dification B and the

et hanol , acetone solvate. Thus, it was found, for

exanpl e, that nodification Ais nore stable when

Tra)s? ased é@l?hﬁh @bx%?leﬁ%ﬁ?sﬁmbémmmanhm'e gl‘ath)mnh@w afposed to

wat er 0 operties o o on

oA P TRS S13P D CEpTERSTAR ARt A gronertes & ipcliedfapyA have

e. rmﬁta@es ot thhét lﬁé\hlf@dturﬂ‘@n Efgameturymg pecvedbe if thetabiet h
ﬁﬁlgf?er tenperature. Furthernore

Fiugng Fnbedone Vi) ligksrigmaenatire. ﬂ@f{@?@g%fﬁc@eé?ﬂmfer

maaﬁeéhohh% nhdig sedle i#l ﬁl@bﬂe@éhdérbfwéfé?ﬁhéam tednhdRetigadulation
in the manufacture of te aser&g} and t he

te@famﬁtﬂq GAMRE WeRdl IR itheampRHagUEe RS iRIaserRgaNng F‘%Fa&g‘?tﬁ FeRIPRigNg

mﬁ&hééﬂdﬁﬁ\ sﬁUWsSa b@:te@@té%mfﬂg%ﬁbiﬁuﬁﬁ THI@% é@aﬂﬁs@éous as due to
sol ubi | i of tegaserod "hydrogen nal eate

Pgas .sms.rbatyqﬁ feaRger é\yéroasemad%?é% afodAiBLYRS S deyeiaprd (seWO
06 GBZEE wAPRWREd thldWQﬁ&%ﬁ @Phyoredcdbiatdnsit ﬁts((?i@%) ThlS hlgh

anount of disi nt e%r ant attrac Wﬁi‘ \r/}a
am%@ttoégls@ie%?f& affgAst water withia thefabjet and Woplddi 1he 3t Ce'ﬁr
meéﬁlca?tfoﬁk?sl ﬁot' | SPatid'@ tRE BRABRG &fwé’é@ft r@ﬁuul‘eeﬁéﬂlélﬂarﬂﬁﬁkégm@ dbvices.

packagi n evi ces. Furthernore, found

Fustiepmpis, %s‘ﬂ fpune, ﬁ'ﬂfpf'ﬁég']é et &esorewarqompﬁ@me &pitain gmount of

wREPHY 0RbnidabREntA thedérgatailifation by AErystallikdton step of tegaserod
crystal 't zation or re-crystallization ste

hydeegesdnalaateyeipdmatrasareistte pae kpoumindge Bﬁgf rHEP 908 322.
known in the prior art E 0 505 322. The invention
relates to the nodification A of tegaserod h drog

Theainuentien relaiesite fhedgodficatiop Wé@ﬂ‘a@?f@thyé‘r%e?é%%?at consisting

ofsat éHé‘Fédféﬁ’stlé“éﬁ@fa@ 5iAgktire a-Eé‘&'Hﬁggo TQSIEQV Hbl@ﬂﬁm@& bV‘ﬁﬁ!&ﬁsQﬁ an

X-ray sindle crystal analysis. Table 2: Crysta

X-Iﬁtt%!“@iﬁ@ﬂﬁtﬁ* ﬁh@ﬁ%ﬁt Details crystal systemtriclinic

space group P-1 a, A 8.640

Table 2: Crystal Data and Refinement Details

crystal system triclinic
space group P-1

a, A 8.640
b, A 15.800
c, A 17.572
a, A 68.67
B, A 88.10
7, A 88.02
Vv, A3 2232
V4 4
D(calc), g/cm3 1.242

The invention relates to the modification A of tegaserod hydrogen maleate, having the
characteristic X-ray powder diffraction pattern as shown in Table 1 or Fig. 1.
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b, A 15.800 c, A 17.572 , A 68.67 b A 88.10 g, A 88.02

V, 2232 Z 4 D(calc), g/cm3 .242 The invention rel ates
woaodshe43awdi fi cation A of tegaserod hydrogen neCeaPen04/008281

havi ng the characteristic X-ray powder diffraction

pattern as shown in Table 1 or Fig. .The invention

relates to the nodification of tegaserod hydrogen

mal eate, having in the thernogramin differenti al

' a_singl ' ' | L
TRV B8 eBlo Ry llio R &Skl dathyBt R m bt fling n
the sherbnogtani BOdifiérgntial Bearinmgeseiorimetryed single mettingtsignal at about

i fjcati A t . I Ki
fE: Tt Pl By SRR S bl TR e e B Rb I
gjlll5et;ntlrlansf isiginnrre: hosl): sharp, single band at
: . 1o the . inventi .
T PSP elatFe e el Al EaaRdtagHitedEh Fudi e, epiging the
fodwing iab&drpom iA tied infregaspeocteurh ykBrogetet-+imhsmission method): sharp,

Mdificatl A qf tegaserod hydrogen nal eate may be
S'Nq%BQP‘gatt%ﬁ%&”}’/st allization or recrystal zation of any
form or mxtures of any forns of tegaserod hydrogen

mal eate in.a solution copgprising.e.q. water. an .
AGDiT R I hf aReBferiher® n e bR & et nd Plepggation of the
mbdifi€dtioh Fofrted ffersd lyalrdganrmalieats. f or the preparati on of

nodi fication A of tegaserod hydrogen nul eate,

conprising the step of crystallizing any form or
Maam&elubﬁs\ siftegaderddtiytibogsin mseaeema;obefwmdpmge rbyrm?swltzatignn or

a sol utjon conprising.an organic solyent an ter.
rep ! 00 T, B oS 6F SbHErTR OLRBFs1os BYRPEe pigleate
in@ SYIAIBATBMpASInG BY). Mati@haabpidpAatesdiient. cat i on A of

t egaserod hydrogen nal eate, conprising the step of

crystallizing
A preferred embodiment of the invention relates to a process for the preparation of

modification A of tegaserod hydrogen maleate, comprising the step of crystallizing any
form, or mixtures of any forms of tegaserod hydrogen maleate in a solution comprising

an organic solvent and water.

A more preferred embodiment of the invention relates to a process for the preparation
of modification A of tegaserod hydrogen maleate, comprising the step of crystallizing
any form, or mixtures of any forms of tegaserod hydrogen maleate in a solution
comprising water and acetate ester; e.g. n-butyl acetate, isobutyl acetate or ethyl
acetate and water; preferably ethyl acetate and water.

A more preferred embodiment of the invention relates to processes for the preparation
of modification A of tegaserod hydrogen maleate as described above, wherein
between 0.01 and 5 weight % water of the total weight of said water-organic solvent
solution is present, more preferably between 0.1 and 4%, more preferably between 1
and 3 %. Most preferably, the water is present in an amount in which the water is just
soluble in said organic solvent, e.g. in about 2.8 weight % water of the total weight of

the water - ethyl acetate solution.
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any form or mxtures of any forns of tegaserod

hydr ogen nal eate in a solution conprising water and
weaceisatie4ester; e.g. n-butyl acetate, isobutyl pataPraioa/008281

or ethyl acetate and water; preferably ethyl acetate

and water. A nore preferred enbodi nent of the

invention relates to processes for the preparation of

nmodi fication A of tegaserod hydrogen nal eate as
e erei n bet 01 an t. %
FyReogs. Ins B VE BUZFOC RS 66 SaTeALET BRGNS BREEN sbol 10°C

up & th%ﬂidoﬂizg)téthp@ﬂtmé o?ée%g@ter-gl‘gtﬁh& sohvehesadtlon, bgl e éte 2.8
n % nore prefera e
wglabt T nieyetryaceiate Pl #wgghwaﬁ%ﬁaﬁ&oa%rﬁﬁbmw

7bde water is just soluble in said organic solvent,
e.g. in about 2.8 weight %water of the total wei ght
of the water - ethyl acetate solution. Furthernore, the

V\rcrrwﬁg aplithe é\%@mzémmemc@o@ A éfaBgasatod IWH?@g'efmtIﬁéléate and
bet ween _about to the boiling tenperature sai d

pyrficafonihgeaef E’“@cﬂbg%rr‘ﬁd B8y be cared %ubm aceprdengs t 2?‘80

piRbaltes % wat er - et hyl acetate sol ution between C and75
C, preferably around 70C. Working up the crystallized
nodi fication A of tegaserod hydrogen nal eate and

TR frivEhifoht IS rdidied Mo&f’&h‘ﬁoﬁ Btcﬁ'tébﬁéef&%yﬁ%géﬁ midigsle @Hﬁnprlsmg
in accordance to known procedures. The invention al

theéxhafaééertssc Koay pewden c&ffragmquﬂsgmwmp debl§eh preferably

_ g?@fe@:hﬁﬁﬁ&&risﬁé RGaf PEwadIRLiREEIRR P%hbﬁw as SrRWnNR WS 1.
d raction pattern as shown in preferably

having the characteristic X-ray powder diffraction

TRAfVEAtdNFSIatiddiihd ModAbathn B Jﬂ@géd’é\‘&ﬁ“ﬁyd%bérﬁhé\lbﬁt% h&ving in
t he rmdlflcatlonBof t egaser od en nal e

thg J0ePIFaM i AreIERASGRRRNg caleietB] e oaihe doRlin signal at 190°C
(BIORbERAtn ')ixéné Suckfiaredotridfin®! ARt 81CLAEK i) EAE

ficatlion one additional endothernic peak a
mQ*?'GQ/(C{'/}@F%’“ZﬂB%fk?QBﬂﬁ ahalpqut ABO°Erweek)- | i zati on signal s at
about 180C (weak). The i nventl on relates to the
nodi fi cation B of tegaserod dro en mal eate, havi ng

Theniaveriiondealairs tapromedifieation B ¢ egasmo!alm@dog@@ereweatm @wg the
fon&hlhstabééréﬂ&%&ﬁé PifvaleRf dHRerum IRBF PellcELPRsmMidaRMAméthod): sharp,

smgle band at 3415 cm ™

The invention relates to pharmaceutical preparations comprising the modifications A or
B (or mixtures of A and B) of tegaserod hydrogen maleate. The invention relates in
particular to corresponding pharmaceutical preparaﬁons for the treatment of irritable
bowel syndrome, gastro-esophageal reflux disease, functional dyspepsia, chronic
constipation or diarrhea and subindications thereof. The invention relates to the use of
the madifications A or B of tegaserod hydrogen maleate for the preparation of
pharmaceutical preparations, in particular for the treatment of irritable bowel syndrome,
gastro-esophageal reflux disease, functional dyspepsia, chronic constipation or
diarrhea and subindications thereof.

The modifications A or B (or mixtures of A and B) of tegaserod hydrogen maleate can
be used, for example, in the form of pharmaceutical preparations which comprise a
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The invention relates to pharmaceutical preparations

conprising the nodifications A or B (or mxtures of A
wanwsBi4:ail t egaserod hydrogen nal eate. The i nveariEem04/008281

relates in particular to correspondi ng pharmaceuti cal

preparations for the treatnent of irritable bowel

syndrone, gastro-esophageal geflux di sease, functional

dyspepsia, chronic constipation or diarrhea and

Ll T riligh

opSERAFfiaag, BLTRY e v L st e,
inorgBeiatoe ofganict s@dmféptadanhaaﬁaﬁutlpﬁb{r%a le errtess, which are
sdﬂ%@g raefﬂté]'gﬁ for'e&aﬂﬁ%tdr&ub%arér%rd Q&nﬁwfsﬁ%ﬁéf?%rtﬁérmore the

rone, gastro-esophageal refl
modiesions Afandd ofdaaasedqcbfmémea malpatersan bessad inpthe n‘%rm ek

prgb%glﬁ%nes%}ﬁagc 04 Q&jrhfﬁ%?é'&g@é d"e@fe?ﬁ?for of iﬁﬁjsﬁhcgofdtlﬁﬁé ITHEs

(or ures 0 t egaserod hydrogen
phaahae&@caleme;iwamanayfhﬂ sterifizag pad/or may ﬁ@mpmw@fplen s, for

eé?%ie?@%gﬁ'%@ﬁ @cﬁﬁ d t e aé%hfns{bnﬁ Lﬁserflers, solublllzers salts

for reguiating tite, osniotdemessem armtfmtmﬁﬁrsw’l'hﬁ ptasgntgzmrrnaraﬁuﬂcal

D, +)
orBi PPN o o 2Bl 5 oD SERNE T Ar3BINA% fo about
5086 ,20f lyophilipatee vt aoalt 10@bkiohthetackive ingrediantt her nore, the
nodi fications A and B of tegaserod hydrogen nal eate
can be used in the formof preparations which can be

Trwjm/emtush efsedelptasda ther adel of te mofifications ifoands® bitepasssod
hy Qﬁ h ar “%%:}%%@rﬁé e[%i%p Fﬂé\ rt]i?és]ﬁ)rﬁaérf pggrg%ﬁﬁ%gﬁéa'l Bfeflarations.

8XC1
Ther @.isaga atdywiepend babalidusdacorsyedhi asgnathed obadmigistration,

| sif I I [ ,
e i e 03,77 e el S
bethesralsey 010046 apd epamtaﬂtel rog/kg @rotip rcase of mretﬁdﬁu'oiatraﬁbnl and

0% rt| C fr
prbBuit betuizpn 880 G2 ey T T ho tpie y BRI bR 1 2ima,
e. Jhw:am;nblmmg dbranarmebladdesl speciek bavisg adody M/elght of about 70 kg.
nodi fications A and B of tegaserod hydrogen nal eate as
a drug, preferably in the form of pharnmaceuti cal

Briuf elpadription obthe Figurdmsage nay depend on vari ous

s ko A R4 5 a3 ocen

maleaien(iowee Xeakisl didiffractioa; &ngmm«s dbeighalp. 0016 and about

ih the ¢ f .oral adm
Fire ks Bl SifanBirim TSROt of PorsdBe varegen
maleafeqfowelr X-adio dtdiffrgction; right Y-axis: % signal)
Fig. 3 is an X-ray powder diffractogram of solvate isopropanol of tegaserod hydrogen

maleate (lower X-axis: ° diffraction; right Y-axis: % signal)
Fig. 4 is an X-ray powder diffractogram of solvate acetone of tegaserod hydrogen
maleate (lower X-axis: ° diffraction; right Y-axis: % signal)
Fig. 5 is an X-ray powder diffractogram of solvate ethanol of tegaserod hydrogen
maleate (lower X-axis: ° diffraction; right Y-axis: % signal)

The preparation of the modifications A, mixtures of A + B, modification B and the
solvate isopropanol, solvate acetone, solvate ethanol is carried out, for example, as
described in the embodiments below.
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e.g. twice daily a 6 ng for warm bl ooded speci es
havi ng a body wei ght of about 70 kg. Brief description
wohodsie4Hiegures: Fig. 1 is an X-ray powder PCT/EP2004/008281

di ffract ogram of nodifi-cati on A of tegaserod hydrogen

mal eate (lower X-axis: diffraction; right Y-axis: %

signal) Fig. 2 is an X-ray pgwder diffractogram of

m)di fi cation B of tegaserod hydrogen nal eate (I ower
diffraction; right Y-axis: %signal) Fig. 3

|s an § ray powder diffractogram of solvate

|sopropanol of tegaserod hydrogen nal eate (| ower

eXMABLE Y Poenarafion pf #bebes aindad drdedmamgh-of ' °

pé,ﬁgﬁgm&ﬁnmm}wen mal eate (|l ower X-axis: diffraction;
ight Y-axis: %signal) Fig. 5 is an X-ray powder

P"GP‘P'YBF"% pognDedeaisal 40\?%’17@5'@3#% dydrgpromigeiser od hydr ogen
Cﬁ@b@ @tsﬁltérdlévﬁctoxmﬂiﬁ 'a‘;épro%nﬁeftélg%b QIf eMaﬁBItanKyé%w %

1gnal ) The preparation of e nodifjcati
Thenxwhieiing, add 9@ KarH0RG Meles) iniesargaPAZIS 3Ng 39% kg (1210

mbléQPde%Bﬂodo?«%aHé‘te acet one, solvate et hanol is

carried out

I exa as described in th
Hestiierifeasiansmixiire i @2&7@_ s Emmgtempemtérﬁa{%ﬁ 2@ hours.
V%T& ﬁlge%g{b@é%n Jokkﬂer}esétro% bgod r@(réau.r%n@hr Nae Mo haar bazi m

aration of ecyl 1 sot hi osem car bazi de
thlnwmafb@mda@ thedpamion r@@utea\an Sap ERsHb Aogs pof meet the

an%ﬂt r@nﬁt‘ﬂe @\@Qeéctu@ﬁ aﬁ& P@d’é@k th@mgﬁ’eﬁ 4 lﬁ“u?@mnté%l' e

tirri ng nol es) t hi oseni car bazi d
Tr@ncﬂllg% nglxtmzwthﬁnpé@ymaﬁelyﬁﬂérlo@&ﬁﬂhﬂ!@bm rquéaandtq@el it to
aglpaggion mxture to 68-70 C and stir it at this

tenmperature for to 20 hours. Verify the conpletion

f
Cadh ther mixtitre gradygllyrto @ppraxtjoately nth C: Sr ibatthis ferpperature fc?r at least
2 ﬁJurQSﬁah&artheéluﬁgéé g fﬁtﬁrearfdetﬂ)%ét(fﬁb gigure) . n case

result does not requi renent, continue the
Weselathei pspdushwith spieasal mﬂ&mm@léﬁtha@d anhydigus. Dipgasel filrate and
washeRfbhut € the m xture with approximately 384 L of

et hano anhydrous and cool it to 38-42 C.
Dry the product (S-Dodecylisothiosemicarbazide hydrobromide) at a temperature not

exceeding 50°C under reduced pressure.

Preparation of 3-(5-Methoxy-1 H-lndol-3-ylmethylene)-N-pentylcarbaz:mldamlde
hydrobromide
Charge a suitable reactor with approximately 340 L of ethanol anhydrous.
While stirring, add:
- 63.3 kg (186 moles) of S-Dodecylisothiosemicarbazide hydrobromide, and
- 24.8 kg (284 moles) of 1-pentylamine.

Heat the reaction mixiure to 60-64°C and stir it at this temperature for at least 6 hours.
Verify the completion of the reaction by TLC (requirement: < 0.1% m/V S-
Dodecylisothiosemicarbazide hydrobromide in the reaction mixture). In case result
does not meet the requirement, continue the reaction and repeat the TLC test at 4
hours interval. Then cool the reaction mixture to 20-25°C.
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Cool the m xture gradually to approximately -10 C

Stir it at this tenperature for at |east 2 hours.
wonesgfies4t he slurry to a filter and col |l ect tRET/EP2004/008281

solids. Wash the product with several portions of cold

et hanol anhydrous. Discard filtrate and wash sol ution.

Dry the product (S-Dodecyiisoghi osen carbazide

hydr obr om de) at a tenperature not exceeding 50 C

Wg@%&ﬁ% R:r i tﬁnn@aﬁe%ﬁﬁﬁdx%tél 5 kg of h drogen chloride

-1H i ndo | ene) - penty carbazim
(ga@antoddtaiyamp efel andfgeheckdlll.t abl e reéactor with
@c{’ﬂ%&}%ﬂg&%&ﬁ%%& i;g gf 72%?1 g)Q:lf gn’c’fpgeg@lkﬁhb%l -3\ fidehyde.

indebuehacthe addition thearadion mebxiutremay be éﬁ?dﬁﬁ’l with crystals.of 8458
Méﬁ‘no%qﬁ %-lml-g-é;lrg%gé %a(l‘-i%ht?f&blrb%z; igh id& RGarbBRAlidEN

re to sterrperaturefor
Then adska L of ethanal anhsiros/and-aheglo the! néi p@ain GRquiRRMent: between 1

oSS DT ERATLoYgR , Se ranin mcr or

abaeladihpun m xture). n case result does not neet the

Trﬁegoftfgart ﬁ'@q‘ﬂkturg 34 5o érlibeacllcﬁ%%@% i t%%%q_pSﬁErt HI8)! fethy!

ours interval t'he reaction
ethext ure to 20-25C Under reduced pressure, while

T etn'é oh{ag g@ﬂe fmpé@é' tsﬁWaﬁh’éQ%rﬂhenj%éﬁé @cg%oeh rhbﬂﬁs

\Neen 1
Trm/tearmfermm $lumyto asﬂltet alng coller? thersiotidy. Rise vessel and connectmg

B N Bl SRR S R Aol o B
m8th{/bether/ethanol anhydrous 3:1 (v/v).
offS % B QY s PR B e Rt
6@ Baakiet teelupdd prgasure.( r equi renent . bet ween 1 and 4;

ot herw se introduce nore hydrogen chloride gas). Stir

the reaction m xture for about 1 hour. Then heat the
Prepatatior of 3-(3B81edox¢ 1hkiddaleRlylapgthyrhere-pbytylBebagimifamide

ortxaer{:,é sgiye%bYel vé&%&ﬂf\filh éa;;pl?g){imately 1045 L of isopropyl acetate and 114 L of
methanol. _

While stirring, add:

135.6 kg (354 moles) of 3-(5-Methoxy-1H-indol-3-yimethylene)-N-
pentylcarbazimidamide hydrobromide.

Cool the mixture to 15-20°C and while keeping this temperature add a mixture of
approximately 120 L of water and 93 kg of sodium hydroxide, 30% aqueous solution.
Stir the reaction mixture until all solids are dissolved, then fransfer the mixture to a
separator and allow the phases to separate. Discard the aqueous phase. As an option,
the extraction of the organic phase with water/sodium hydroxide, 30% aqueous
solution can be repeated. |

Transfer the organic phase to another vessel. Wash the first vessel, the separator and
supply lines with a sufficient amount of isopropyl acetate/methanol 9:1 (v/).

Combine the organic phase with the wash and concentrate under reduce pressure to a

volume of about 330 L.
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Then cool the m xture to 0-5 C and stir it at this

tenperature for about .5 hours. Then transfer the
wehwsrog44e a filter and collect the solids. R RE®EP2004/008281

vessel and connecting |lines and wash the cake in

several portions with sufficient anounts of cold

tert-butyl methyl ether/ethanql anhydrous 3:1 (v/v).

Discard filtrate and wash solution and dry the product

C%Bl fle ESK%%E;@E% %s%ceéﬁﬁFHéd&sa@r?sgea‘mée{oldt‘éﬂWrtﬁ‘érystals of 3-
(&nxemomﬂ Heirgol ﬁ-yhmaibylem WN-perdylbgrbezimjdamigent y| car bazi m

Th R ot LB i s R R o

Teenisfer nhagslumﬁm a {85 a6d lcgllecBthu sofidse Rinssfthe vessel and connectlng

e RS a5 I Pl L Ao

avdiatee keep| ng this tenperature add a m xture of

o e

Discatduiiteate ahd Wwaah lsolsubdm ayd diy 8- (di-restbbn}eﬂ-l -indoéA-yi-methytane)-N-

o5 e Y TR Y 108 R prgere

extraction of the organic phase with wat er/sodl um

T L T AR T —
1Hiinaol-3-pismethylére)-NspomtyRiatbazanitiamigel y lines with a

sufficient anmount of isopropyl acetate/nethanol 9:1
(v/). Conbine the organic phase with the wash and

G@Q%C&m(eah@thdﬂdeﬂ-nﬁdam%n@tm@gm -peh étﬁézw’mﬂaﬁfdeab@lﬂsolved

InGuRiKtirngt S0 M Shaie ang sETLsd aater .e. 333 1e” 2 gt
%(ﬁatapsémmlthb ltcnsmen )df tH@a’hihMr@ rh@i)ctuPé p@ntsxdurzaf&ragdlmﬁ]) at

and stir enpe

m de. The
60-65° Qtwhﬂeaaﬁrms T\'Eﬁﬁbtaﬂr‘ﬁ%ﬁ%'f'@” iBigaoled 69 59 5§o5éﬂfi.1| f g activated

catbéh Fs‘-’ddd@ﬁtTHehébhﬁfb'nhQﬁIteréﬂ Bﬁ&aﬁ&@vm@ﬁﬁﬁéhl@mh 120 g ethyl
connectin | Nnes an wash the -cake in er al Ortl ons

a%tqtﬁ/vgtgrf(géf/@wplggwgﬁqf ga%ap *dhg tqtgld/ﬁlgmﬁ\f the mixture) is carried

out. Then a solution A containing 23.9 g maleic acid and 35.8 g water is added at 50-
55 °C over a period of 20-30 minutes. A suspension forms. The suspension is stirred
for 15-30 minutes at 50-55 °C and then stirred for 2 hours at 68-70°C. Afterwards the
suspension is cooled to 20-25°C during a period of 1.5 to 2 hours. The product (=
modification A of the hydrogen maleate salt of 3-(5-methoxy-1H-indol-3-yl-methylene)-
N-pentylcarbazimidamide) is isolated by filtration and washed with 120 g ethyl acetate.
By drying in vacuo at 55-60° C for 18 hours, the product is obtained in a yield of about
80.8 g.

EXAMPLE 3: Preparation of a mixture of modification A and modification B,
modification B, acetone solvate, and ethanol solvate of the maleate salt of 3-(5-

methoxy-1H-indol-3-yl-methylene)-N-pentylcarbazimidamide,

Mixture of modification A and B:



10

15

20

25

30

acetate. Then in addition wash the cake in several

portions with a sufficient anount of water. D scard
woi2bdsrrata@4 and wash sol ution and dry PCT/EP2004/008281

3- (5- net hoxy- 1Hi ndol - 3-yl - net hyl ene) - Npent yl car bazi m

dam de at a tenperature not exceeding 70 C under

reduced pressure. EXAMPLE 2: {Preparati on of

nodi fication A of the naleate salt of 3-(5-methoxy-

3@ b g StRl5-Re by YdoRBS)-mdtRfne L NGB AP AR ARIAS dsolved

103450511@9%\,@;)31 2Pe30rfad1-6 g-apfivated erbem i5)added @nd {he-sHspERsian is
sﬁr%,??ofj@o b Srﬂla‘éﬁgbén@,loﬂ i I@réﬁ §né’i7va3hé3! \WHBU mﬁé&ttéﬁ/@ The

sat ur at e I

fligaieds npatead S0ro8Huanc] LF aaraéic soR it A MHage@rs Uiy 15
mi | td 45 %ddeﬁ‘w ﬁs@l&hén&@%ﬁnﬂg whithyd 5@Rd 8F ?ﬁ&h<§51 SCFnN]tere The

|rr|ng tal ne tiron 1s coo
stsapans_lom isgcomtedi to At EE amjrsﬂcrﬁd far 2-nyesiat ﬂnﬁée@aer@tur@nTh%product

585 ) BB D9 Y b of o
mathiogi! HeifhdelSeyhmethylers)-N- Berdziﬁarbezjrmﬂﬂmda)h@rnsqiﬁt% bmflltmon

oA PR BEe BV, S5l o0 e bt

oliainpe irsd pield fralpout Iegsuspension is stirred for 15- 30
m nutes at 50-55 C and then stirred for 2 hours at
68-70 C. Afterwards the suspension is cooled to 20-25

Madificationd3 a period of .5 to 2 hours. The product (=

Lt . . _
Tf??@gk@ﬁ%ﬁ&%ﬁv& é%?ry%&@%&gn@@'ﬂﬁtaﬁ@%f&% bn@ethanol. Then it
is Re@ystaizeshwitfaethenal @ni @éler a590°€ol at ed by filtration and

washed with 120 g ethyl acetate. By drying in vacuo at

55-60 C for hours, the product is obtained in a yield
Salf/atabmatoneo. 8 g. EXAMPLE 3: Preparation of a mxture

fieat . ‘ 5

il AL eI SO e RS o1
e\wbtatloh) fBem Hot saturated solution of acetone. Dried in air.

nmet hoxy- 1H i ndol - 3-yl - net hyl ene) - N- pent yl car bazi m dam

de, M xture of nodification A and B:30.0 g of
Salvgte-effesriobxy- 1H- i ndoi - 3-yl - net hyl ene) - N- pent yl car bazi m

i dani ' .. 0.6
T R0 SRR W o lafizth £ o’ By 8 stiiaith Go.
egppratied) fram hBDsatunat&dwlutTGh@f sthepeinBrietinair.fi | t ered and

washed with 30 ml acetone. The

Solvate isopropanol
The product obtained above is crystallized at 60°C by fast crystallization (e.g.
evaporation) from hot saturated solution of isopropanol. Dried in air.

Example 4: A 2 mg tablet formulation of modification A may be prepared as

described hereinafter

a) Preparation of the granulated material:
Premixing step:
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filtrate is heated to 50-54 C and 11.55 g maleic acid

in O mM acetone during mnutes is added. A suspension
woaoomiwdaech is stirred for another mnutes. TRET/EP2004/008281

suspension is cooled to 0-5 C and stirred for 2 hours

at this tenperature. The product (= m xture of

nmodi fication A and nodi ficatiypn B of the hydrogen

mal eate salt of 3-(5-

AR A 2o BRI B 5l
yl-aethytane )-hkpedryicarhaziiyiddmjderandi 38.6880goofdactese rapnahydrate are

miRESIH oA CbR o S0 oF Py e soting:
1; chompsa bbéetkmbtiingorh) fentapatoximaselyrishmimitesret Witha free Talbmixer
(T'%@F’\?@ ggﬁéé/c}%;&]é%ggd@y th ethanol and ether at 90 C

at € acetone pr'oduct obtai ned above is
2. Thy pteaiiitare droat stéP 1@ thenfsiesed (osgillating grantlaion & @.. grewitt® or
vaporati.on) .fr turated solution of acetone.
Er%?? 'ﬁ%éhaﬁg‘ﬁﬁﬂ\yg?%r% ‘hanol The product obtai ned
3. Zhe pee-mixture ysdigibed indoltved pdtivrE diyi6f5BOtkger yst al | i zati on
(e.g. evaporation) fromhot saturated sol ution of
ethanol. Dried in air. Solvate isopropanol The product
Prexidrafioreaf thdgraruiating soistian | i zed at 60 C by fast

| 1 [ . ! h d
4 RP PR AO KR o BRe PR B oo 6 4L a2
5. g.Goglklgeif _rrfecbl:jwhrjifdaix?/pnmp;zif‘.elmhmef&;rrgan;sir aantaiagga%%o ﬂtbﬁ gprimﬂawetﬁr
escCri . . .
fmgf%\tﬁaﬁaﬁnggﬁiﬁtﬁ %Fﬁg%ﬁ{ﬁ%ﬁﬂ&pﬁg IEth ep:. 4.432 kg of
6. nad0 kg ofi poloranenf88idre alyel togbe solticraremsidp S while stirring until

di 3-&1ﬁgret hoxy-1 H i ndol - 3-
'?P- t?'hyl ene) - N- pent yl car bazi m dam de and 28. 688 kg of

| act ose nonohydrate are m xed with an intensive m xer
lette Gral (r) 300 1 or Fielder(r) ; mxer speed
Grég‘:ﬂ?ﬁ'%s?p'l; chopper speed setting : 1) for
7. 2p 800X whtrekyoviddner M08@ kg oblactase monaolydeate faat 14.380xeay of

glyceryl monostearate are weighed out.

8. One portion of the premixture from step 3 is added to the excipients from step 7 and
this is mixed with the intensive mixer, e.g., Colette Gral® 300 | or Fielder® (mixer
speed setting : 1; chopper speed setting : 1) for approximately 2 minutes.

9. The mixture from step 8 is wetted with the granulating solution from step 6 while
mixing with the intensive mixer, e.g., Colette Gral® 300 | or Fielder® (mixer speed
setting : 1; chopper speed setting : 0; pumping rate approximately : 4 kg/minute) for
approximately 12 minutes.

10. Approximately 2 kg of purified water are weighed out.

11. The vessel from step 6 is rinsed with the purified water from step 10 and this is
added to the mixture from step 9 while mixing.

12. The mass is granulated by mixing with the intensive mixer, Colette Gral® 300 | or
Fielder® (mixer speed setting : 1; chopper speed setting : 1) for approximately 2.5
minutes.

Drying step
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(Turbul a(r), Soneco(r) or Rdhnrad(r)) 2. The

pre-m xture fromstep 1 is then sieved (oscillating
wgonreosiaiser, e. g., Frewitt(r) or Erweka(r); neei/EPR®@a/008281

0.8 miIlinetres). 3. The pre-m xture is divided into

two portions of 16.560 kg. Preparation of the

granul ating solution 4. Appr&4i mately 40 kg of

purified water are wei ghed out. 5. 3.600 kg of

1mertH&¥drbmdatexmm sipy el tidddr e f@ldi?ﬂsana:rsa dridel G} é;t asiaﬂmle or

ur | wat er t S IS I rred unti o
MBI foh RbTgxmatey Bb Rl s it pp e AP B xRV 79°C)
tolregcts hleubquirediicarsdrging ILOD) foetrettabieiting mixtuid, i. e., until LOD -
[g sgsolution. Ganulating step: 7. 28.800 kg of

JSpOV|done 10. 080 kg of | actose nonohydrate and

14 ﬁ%(bréﬁwzﬁé s&bM‘bzrs)élvm@QO B5hifiReaESs) »ﬁtrﬁam@écylaﬂﬂg gidle gfanulator,
the prem xture fromstep 3 is added to

ortion o
eﬂhgrgﬁﬁl’f@&réﬁ‘ﬁ’%}‘ﬁ@om step 7 and this is nixed with the

18. 18165554 W1 arseEpefledwith HR! Athdreoftionl df slep30 or
Fielder(r) (m xer speed setting : 1; chopper speed

setting : 1) for approximately 2 mnutes. 9. The
mréb%ﬁoﬁéﬂﬁégm&"% inktet ted with the granul ating

solution froms 6 while m%&gththelntenswe
1618R40, kgeof@oiyeﬂiyle@?tgéy‘:@%goprap FHighCEBA [1ToNotiaRtake are
iSRRI EsSRitihg geanulatorce@p Fﬁéwﬁ@‘iﬁ@r@@ﬁé@ rﬂﬂesh $¥e: D\$VRIliGetres)
rate approxinmately : m nute) f proxi mat el y

12
ThiThgtrgsedients fr,«szamtssz i ﬁ@(%ﬁ@ﬂeﬂ R aﬂ%ﬁot% maSF Péar%ka&qd ra?teﬂal

ar%ﬁh&h@ hieidtwith a fré€ fa‘(le?ﬁl?i&l ey, %é&@ oPRbENraHASRA afébrbi@imately
epurlf ed wat er romstgdp his is added to t

ZQT'i“i(tulﬁse( @.rram torQyiain thgfesire W‘ﬁ@b'eﬁ!@g mpgerass i s
granul ated by mxing with the intensive m xer, Colette
Gal (r) 300 or Fielder(r) (mxer speed settlng X

o)Cppsessiapeen setting : ) for approximately 2.5
1871TRBY&Bletting mixture from step 17 is pressed into tablets using compression

pressures of 11, 14 or 17 KN on a rotary tabletting machine, e.g., Fette®, Korsh®,
Kelian® or Coarty® (temperature < 20°C; M (relative humidity) < 40%)

Example 5: Composition of a 2 mg tablet (1 mg of base corresponds to 1. 385 mg
of modification A of the hydrogen maleate salt of 3-(5-methoxy-1H-indol-3-yl-

methylene)-N-pentylcarbazimidamide)

Modification A of the hydrogen maleate salt of 3-(5-meth

oxy-1H-indol-3-yl-methylene)-N-pentyicarbazimidamide 2.77 mg (2mg base)
Polyplasdone XL USP/NF 36.00 mg

Glyceryl monostearate USP/NF . 9.00 mg

Poloxalkol 1.80 mg

Lactose 200 mesh 30.53 mg

HPMC 3cPs ’ 4.50 mg
Polyethyleneglycol 4000 5.40 mg

Water adsorbed 2.00 mg
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Drying stepl3. The granulate fromstep 12 is dried in

a fluidised air bed drier (e. g., Gatt(r) or
woéeommatise(r)) for approximately 65 m nutes (i RCEEP2104/008281
tenperature approxinmately 70 C) to reach the required

| oss on drying (LOD) for the tabletting m xture, i.

e., until LOD - <4,4% 14. TH granul ate sized by

sieving (0.8 mllinmetres) with an oscillating sieve
Totsinul ator, e.g., Frewitt(r) or Erweka(r). 823.mdteps 4
to 14 are repeated with the other portion of step 3

b) Preparation of the tabletting m xture 16. 8.640 kg
Exanfsié BeAlemgablet sumiulamoofaﬁddiﬁca'ﬁ&w Agnay b@ pyarryd by the
nonost ear at e are i ev (osci | I ating granul ator, e.g.,
manpfpeturing REpc 'S? Ralerye: 0.8 mill | rretres)

17. The ingredients fromstep 16 are added to the

total nmass of granulated material and this is m xed
aPrepagationgd thegrenypiedmatenay. | Soneco(r) or Rdhnrad(r),
for approximately 20 mnutes (10 rpm) to obtain the
desired final tabletting mxture. c) Conpression step
Preparation of g eanpialing$oletigne from step 17 is pressed

1I A Brokﬁ%ltél%ﬁolké'oﬂ ur%wa%eﬁsar@weiyhéaw es of , 14 or 17
on a ro machi ne, .0., Fette

tt
2K§15§’ﬂ (kgyof medhy fa/ﬁ(crxygr@m'dg%@hs? Brans afﬁﬁéfl%ﬁ iortge @ugf@ﬁctzﬂater

frwh{étsbatwmssh#ﬂb%ﬁwssauﬁer@ Exanpl e 5. Conposition of
base corresponds to . 385

f
b6 B PORGTIET 1881755 AGG GRS AT fop ZRhite Stiring unil

| met hyi ene) -
d%?é@ﬁﬁmgﬁ%gﬁ#"gg%tgg@mm fication A of the

hydrogen nai eate salt of 3-(5-neth
G?éduléﬂﬂ‘g | - 3-yl - et hyl ene) - N- pent yl car bazi m dam de
g rrg base) Pol ypl asdone XL USP/ NF 36. 00 ng
494 igélkglo i @§@f@@rﬁa9fethejswrngen mglegie Rl Pot+-Exaetkol 1. 80

o1 HARAA-36)1- Ay IB RN e ryAcdFBazimidamide and 28.800 kg of
crospovidone, 21.853 kg of lactose monohydrate and 4.320 kg of glyceryl
monostearate are weighed out.

5. The ingredients from step 4 are mixed with the intensive mixer, e.g., Colette Gral®
300 | or Fielder® (mixer speed setting: 1; chopper speed setting : 1) for approximately
2 minutes.

6. The mixture from step 5 is wetted with the granulating solution from step 3 while
mixing with the intensive mixer, e.g., Colette Gral® 300 | or Fielder® (mixer speed
setting: 1; chopper speed setting : 0; pumping rate approximately 4 kg/minute) for
approximately 12 minutes.

7. Approximately 2 kg of purified water are weighed out.

8. The vessel from step 3 is rinsed with the purified water from step 7 and this is added
to the mixture from step 6 while mixing.

9. The mass is granulated by mixing with the intensive mixer, e.g., Coletie Gral® 300 |
or Fielder® (mixer speed setting: 1; chopper speed setting : 1) for approximately 2.5
minutes.

Drying step
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HPMC 3cPs 4.50 ng Pol yet hyl enegl ycol 4000 5.40 ng
Wat er adsorbed 2. 00 ngTotal 92 g Exanple 6: A 6 ny
woalismi4f4or mul ati on of nodification A nay be preparam4/008281
by the manufacturing process described hereinafter. a)
Preparation of the granul ated material Preparation of
the granul ating solution . oxi mately 40 kg of
purified water are wei ghed out. 2. 3.600 kg of
16eThe orapdatedyem siepl Tisldriad s flddigegpair beed dderded. t Glatt§eor

ARSI Sl 8 e i bty 100
resoh the Hesitedrogsramarying (LODWer the tebleiting myjxture i.le., until LOD
sséi4s/§0' ution (m xing tank under stirring). Ganul ating

step 4. 4.787 kg of nodification A of the hydrogen
1aT leagranslatet sizefd 19 fiddng0LB millimetres) with an oscillating sieve granulator

. ' -3-yl - met hyl ene) - N- pent yl car bazi r ni dam de
(ﬁ)é%"r&fgb'lﬁggk%éof crospovi done, 21.853 kg of |actose
1808iehy diat ¢ aspdat®@d0 kg of gl yceryl nonostearate are
wei ghed out. 5. The ingredients fromstep 4 are m xed

with the intensive mxer, e.g., Colette Gal(r) 300 or
bFPedpdeation of {hei taklettinpedxuset ti ng: 1; chopper speed

: : : . .

1308 B8 BBl REBI S IR 95 O rd rliBcarate are

sizweditvitioan becillating ajeve grémiulatone.gi, fgewiti®lortBrecka® &h8 milimetres)
| Xer. e. I I Fi r ' .

B Sl F5h SR b 0 e R e G i

andittés Bppikekwith b dieg T4l ixeniengt 89nefco® ot RRihorad®n farlappiximately
i nut.es, . /. ' . . Of [fied water are

2 iES g B e STRS ol Gl | & Mheea W i

the purified water fromstep 7 and this is added

¢) Compression step

15. The tabletting mixture from step 14 is pressed into fablets using compression

pressures of 13, 16 or 19 KN on a rotary tabletting machine, e.g., Fette®, Korsh®,

Kelian® or Coarly® (temperature<200C, M (relative humidity) < 40 %).

Example 7: Composition of a 6 mg tablet (1 mg of base corresponds to 1. 385 mg
of modification A of the hydrogen maleate salt of 3-(5-methoxy-1H-indol-3-yi-

methylene)-N-pentylcarbazimidamide)

Modification A of the hydrogen maleate salt of 3-(5-meth

oxy-1H-indol-3-yl-methylene)-N-pentyicarbazimidamide 8.31 mg (6mg base)
Polyplasdone XL USP/NF 50.00 mg

Glyceryl monostearate USP/NF 12.50 mg
Poloxalkol 2.50 mg

Lactose 200 mesh 37.94 mg

HPMC 3cPs ' 6.25 mg
Polyethyleneglycol 4000 7.50 mg

Water adsorbed 3.00 mg



to the mxture fromstep while mxing. 9. The mass is
granul ated by mxing with the intensive m xer, e.g.,
waabwstones4@ al (r) 300 or Fielder(r) (m xer speedCT/EP2004/008281
setting: ; chopper speed setting : ) for approximtely
2.5 mnutes. Drying steplO. The granulate fromstep 9
is dried in a fiuidised air Béd drier, e.g. , Gatt(c)
or Aeromatic(r) for approxinmately 65 mnutes (Inlet
Tafat tenperature approximately 70 C) to readB8ige
desired loss on drying (LOD) for the tabletting
m xture, i. e., until LOD 4,4% The granul ate sized by
sieving (0.8 mllimetres) with an oscillating sieve

r I Frew tt = 1 . t
ERPRLER Frorigifbris o o QiR SE A Yo fitodth BE of 3iGirhithoxy-

5 1H3nd8l-54Bmethydéne)N-pertylcaesezirgidaotite 4000 and 5. 760 kg
of glyceryl nonostearate are sieved with an
oscillating sieve granulator, e.g., Frewitt(r) or
A g kaisdis pbpBrati usirigvelidrasinpidtion(eee alsg Exdmpletdoff W@N
st e re added to the total mass of granul ated
OWQ?@‘?‘% 1 and this is mixed with a free fall mixer,
CBmihonertOneco(r) or Ruznag(r), Tor apprpxi mately 20
mnutes (10 rpm in %he desired final pabletting
mxture. c) Conpreddionmgddietis. The thbletting

m xture fromstep 14, izgvpressed into tablets using
conpression pressures of 13 16 or 19 KN on a rotary

Medificatian A gf machi ne,| 68%., Fette(r), Kofsh(r),
ngége&;gﬁgdr@enmarl y(r) (tenperature<20pC, M (relative

humdity) < 40 % . {Exanple 7: Conpositjon of a 6 g
melestet (1 g of base corresponds to . 3B5 g of

Lamadd gray 58y A Of 1 Tyg gaydrogen nal eate| salt of
3-(5-methoxy-1Hindol - 3-yl net hyl ene) -
Crespevidgnear bazi nmi dadPd®) Modification A of the
Hydrogen el eat e Saigigol 3= (5-metimT |
A%é?\%’-lll-l-i ndol - 3-yl -1 Ot' °3| ene) - N pent yi car bazi m dam de
glgessyl bepe@ay base) | 6.00

10 Compositions are prepared by mixing tegaserod maleate, lactose, crospovidone,
aérosil and glyceryl behenate. This mixture is compacted by roller compaction and
milled. Tablets are formed by compression.

EXAMPLE 9: Further compositions (direct compression)
15
Further compositions may be obtained by
(i) preparing a mixture of tegaserod maleate (prepared as above), diluent and
lubricant,
(ii} sieving the mixture
20 (iii) adding the disintegrant, glidant, lubricant and optionally binder and blending the
sieved mixture of step (ii) and
(iv) forming tablets by direct compression.



Pol ypl asdone XL USP/ NF 50.00 ng G yceryl nonostearate

USP/ NF 12. 50 ng Pol oxal kol 2.50 ng Lactose 200 nesh
wQZ20B3dH1ag4 HPMC 3cPs 6. 25 ng Pol yet hyl enegl ycol pa¢0@®2004/008281

7.50 ng Water adsorbed 3.00 ngTotal 128 g EXAMPLE 8:

Formul ati ons of nodificati on1,§\ of the nmal eate salt of

3-(5-net hoxy-

1Hi ndol - 3-yl - et hyl ene) - N- pent yl car bazi m dam_d

Pag of tel l@bﬂqaat PRk ba peded ibithr) TP of Step tipbe resh in ibg élna' mixture

o R g et ecor T Lo Tegacer o8

(“ﬁydrogen nmal eat e Lact ose spray dried 76.85
Crospow done 10.00 Aerosil 0.50 glyceryl behenate 6.00

Conpositions are pared by m xing tegaserod nal eate,
S Therasykiag p@wégrdaienc&mfétepa@raig cPmplegsed 9 eiRAr asiigispyrch press

(SHTEED SR EIBREs B Lt st
23Q)rar 48 stationpetarnt press( ReﬁBrPé'@ﬂ onpr essi on) Furt her
conposi tions nay be obtai ned by

All components may be mixed together, sieved through and mixed again. Tablets are
10 then formed by direct compression.

A 6 mg tablet is prepared using the direct compression method.

Component Quantitiy
(125 mg tablet)
% wiw
Modification A of the 6.65
hydrogen maleate salt of 3-
(5-meth

oxy-1H-indol-3-yl-
methylene)-N-

pentylcarbazimidamide

Lactose spray dried 72.25
hydroxy propylmethyl 5
cellulose

Crospovidone 10.00
Aérosil 0.10
glyceryl behenate ' 6.00

15 A preblend is formed by mixing tegaserod maleate, hydroxy propyimethyl cellulose, a
part of glyceryl behenate and a part of lactose. This preblend is mixed with the
remaining excipients except glyceryl behenate.This blend is lubricated with the
remaining part of glyceryl behenate.



(i) preparing a m xture of tegaserod nal eate (prepared

as above), diluent and lubricant, (ii) sieving the
wonnasine4§i i i) addi ng the di sintegrant, glidanPCT/EP2004/008281

| ubri cant and optionally binder and bl ending the

sieved m xture of step (ii) qu (iv) formng tablets

by direct conpression.Part of'¥the | ubricant nay be

added in the mxture of step (i), the rest i

n
The final biend is cempressedysing a ir9taerrP$$e(KPEﬁha?H af® ehlfettﬁ PT2090)
!}ﬁgﬁé&@/ﬁﬁ 77, RBEn@HBRS puRcridse final mxture of step
resul ting powder bl ends of step iii) are

conpressed on either a single punch press (Korsh EKO,
6 station-rotary press (Korsh PH106), 17
station-rotary press (Korsh PH 230) or 43
station-rotary press (Fette PT2090). All conponents
may be m xed together, sieved through and ni xed agai n.
Tabl ets are then forned by direct conpression. A6 ¢
tablet is prepared using the direct conpression

nmet hod. Conponent Quantitiy (125 ng tablet) % ww

Modi fication A of the 6.65 hydrogen mal eate salt of 3-
(5-met h oxy-1Hi ndol - 3-yl net hyl ene) -

Npent yl car bazi m dam de Lactose spray dried 72.25

hydr oxy propyl nethyl 5 cellul ose Crospovi done 10. 00
Aerosil 0.10
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gl yceryl behenate 6.00 A preblend is fornmed by m xing
tegaserod mal eate, hydroxy propyl nethyl cellul ose, a

woaodas/ois4gl yceryl behenate and a part of | act oBeT/EPhi03/008281

preblend is m xed with the renaini ng excipients except
gl yceryl behenate. This blend js lubricated with the
remai ni ng part of glyceryl b nate. The final blend is
conpressed using a rotary press (Korsh PH 343 or Fette
@3m®0) equi pped wWith 7 nm round upper
punches.  ains: 1. A crystal nodification A of

: . | nodification
R e B A b TR BIeE g IS o the
followi ng characteristic crystal structure, determ ned

- N i | | i S . .
Zh Tt Alod A okl bighsh Haigh oblpiang EfoDyng
aharacleTistiy @ysial Srusdiré, detterminegichyiroeans of ad -Gy singkagstal 4
Ré g{sp), g/cnB .242 3. A crystal nodification A of
q 5 Serod hydrogen nmal eate, which has an X-ray powder
di f forgstalisystgmt t ern conpri si ng trickni€ol | owi ng
charspateigradip C peak positions aB-12 Q values: 5.40. 3,
5.9, & 6.40.3, 10.80.3, 16.20.8p8409.30.3, 21.70.3 and
26. %C).AB. 4. A crystal nodificatimgog of tegaserod
hydrC(,’Jg‘en mal eate, having in theqtBesnogram

o, A 68.67
B, A 88.10
v, A 88.02
Vv, A3 2232
Z 4

D(calc), g/cm3 1.242

3. A crystal modification A of tegaserod hydrogen maleate, which has an X-ray powder
diffraction pattern comprising the following characteristic peak positions as 2 © values:
5.410.3° 5.9£0.3°, 6.4+0.3°, 10.8+0.3°, 16.2+0.3°, 19.34+0.3°, 21.7+0.3° and
26.8+0.3°.

4. A crystal modification A of tegaserod hydrogen maleate, having in the thermogram
in differential scanning calorimetry an endothermic signal at about 190°C.

5. The crystal modification according to claims 1 to 4 in essentially pure form.

6. A crystal modification A of tegaserod hydrogen maleate, having in the thermogram
in differential scanning calorimetry one thermal signal at about 190°C.

7. A crystal modification A of tegaserod hydrogen maleate, consisting of the following
characteristic crystal structure, determined by means of an X-ray single crystal

analysis:
crystal system triclinic
space group P-1

a; A 8.640
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in differential scanning calorinmetry an endothermc
signal at about 190 C. 5. The crystal nodification
weacesrdssag to clains 1 to 4 in essentially purectarno4/008281
6. A crystal nodification A of tegaserod hydrogen
mal eate, having in the ther ramin differential
scanni ng calorinetry one the | signal at about 190
C. 7. Acrystal nodification A of tegaserod hydrogen
mal afe, consisting of the fol I'@wBOQ characteristic
crystAl structure, determ ned BW.5Bans of an X-ray
singl, @ crystal analysis: crysta@8.68ystemtriclinic
spageAgroup P-1 a,- A 8.640b, Agp4®00 C 17.572 a A
68. gzgg A 88.10 g A 88.02 V 2233 4 D(calc), g/cm3

]

.24 A pharnmaceuti cal conposition conprising a
phaM euticaily acceptable card4¥r or diluent and a

t hedapeutical |y effective amourt of crystal
nod'lj(té]@},im& of tegaserod hydreqen nmal eate accordi ng
toclains 1 to 7. 9. The use of a nodification
according to any of clains 1 to 5 for the manufacture
of a nedicanment for the treatnent of irritable bowel

8SX PHEMF euBE E6rapSsHPNdaRRking &f pHa¥mbt S B85 actspiahie @Bfter or
dyspepsia, chronic constipation_or dijarr

diiant aad aiheraRautically sfiect t QN emstéwmif?%%?n At tbgaserod

hfsgéPmaRaRa@eAling Bfddmsditsgase, functional o
dyspepsia, chronic constipation or diarrhea conprising

adm ni stering to subject in need of such treatnment a
ol TYes aResttd madifivathzeedrting t& BRYSL clfinsCrty B faf the manufacture of a

medicament for the treatment of irritable bowel syndrome, gastro-esophageal reflux
disease, functional dyspepsia, chronic constipation or diarrhea.

10. A method of treating irritable bowel syndrome, gastro-esophageal reflux disease,
functional dyspepsia, chronic constipation or diarrhea comprising administering fo
subject in need of such treatment a therapeutically effective amount of crystal
modification A of tegaserod hydrogen maleate according to any of claims 1 to 5.

11. A process for the preparation of a crystal modification A of tegaserod hydrogen
maleate according to any of claims 1 to 5 comprising the step of crystallization or
recrystallization of any form, or mixtures of any forms of tegaserod hydrogen maleate
in a solution consisting of organic solvent or mixture of organic solvents saturated with
water.

12. The process of claim 11, wherein the organic solvent is an acetate ester.
13. The process of claim 11, wherein the organic solvent is ethyl acetate ester.
14. The process according to any of claims 11 to 13, wherein the water is present

between 0.01 and 5 weight % water of the total weight of said solution consisting of
organic solvent or mixture of organic solvents and water.



nodi fication A of tegaserod hydrogen nel eate according
to any of clains 1 to 5. . A process for the
wonepanaiston of a crystal nodification A of tegasaPoms/008281
hydr ogen nal eate according to any of clains 1 to 5
conprising the step of crystgplization or
recrystallization of any form or m xtures of any
forms of tegaserod hydrogen naleate in a solution
consi sting of organic solvent or m xture of organic
15 diheemocess atcording do anyt of alimert 1 to 13 Hwhaseio deeswaisf isqirasert in an
| . .
eyt G WS REPRING spble ek SoRRREFhAE Saanic sovent
arefwigter.acet ate ester. 14. The process according to any
of clains to 13, wherein the water is present between
0.01 and 5 weight %water of the total weight of said
16 Ghetpraress accirding mgclaim 63, yderaasdbe water isopresenttatiamwuof! 2.8

ar i.c.solven and er . , i
WGy S Yol AR i folyioh RpRhEE RN, 6 iéht anc
water.an anmount in which the water is just soluble in

said solution conprising an organi c solvent and water.

16. The process according to ciaim 13, whereas the

water is present at around 2.8 weight % water of the

total weight of said solution conprising an organic

sol vent and wat er.



