WO 2005/ 014544 PCT/ EP2004/008281 1 Stable nodifications of tegaserod

hydr ogen nal eate This Invention relates to a stable nodification of the
partial 5-HT4 rsakepoeo148+4(5- nmet hoxy-1 PCT/EP2004/008281
H i ndol - 3-yl - et hyl ene) - N- pent yl car bazi mi dam de hydrogen mal eate, herein
referred to as tegaserod hydrogenHmal eate (1): NuN NH (I) OHO OHIn
addition, the Invention relates to phar maceuti cal conpositions conprising
the 10 nodification of the invention, to uses of said nodification in

medi ci ne and to processes to obtain them Such pharmaceutical conpositions
are particul ar| R34 ations phigaagserodivdeagen mraleatthdi ti ons for which a
partial agonist of 5-HT4 receptors is required, such as gastrointestinal
di sorders (G disorders) which affect the gastrointestinal tract from the

mouth to the and§is IRygaHongelaipssigariakle magification of thg partiaba-HiTs recerter 3-(5-
heartburn, 15 bhfa#idxpaH-RESIPRMyIaHR)-NfRHEicariasifiidanide MrirdhenMhiskts GREiRT t

early satiety, epigastric al n, nausea, vomting, burbul ence,

regurgitati o T ?"g%fﬁc’ﬁélte%%@mS?EPﬁmafeéﬁ Danal  incontinence, irritable
bowel syndronme (IBS), gastro-esophageal reflux disease (GERD), functional
dyspepsi a, chronic constipation or di rheﬁ, gastroparesis, e.g. diabetic
gastroparesis, ulcergdive _colitis«Crgnn' sndi sease, .Ul cers, gastrointestinal
20 hyperactivity, arfd refaXing f  Sof o nt\egﬁﬁ(}rmoth nmuscl e cells and
the visceral pain asso ed erevvith.Nl_Furopean patent 0 505 322 descri bes
a fam |y of am noguani di Més rivatives 1ncludingptegaserod and
pharmaceutically acceptable salts thereof as 5-HT4jjreceptor 25 agoru)sts.
The pharnaceutically acceptable salts include acj ﬁ ition salts,
specifically the hydrochl oride, hydrobrom de, hyfrofluoride, sulphate or

bi sul phate, phosphate or hydrogen phosphate, ac ©, besylate, citrate,
fumarate, gluconate, |actate, nualeate,

OH

In addition, the invention relates to pharmaceutical compositions comprising the

10 modification of the invention, to uses of said maodification in medicine and to processes
to obtain them. Such pharmacsutical compositions are particularly relevant to the
treatment of conditions for which a partial agonist of 5-HT, receptors is required, such
as gastrointestinal disorders {G! disorders) which affect the gastrointestinal tract from
the mouth to the anus. Such G disorders may be but are not limited to, heartburn,

15 bloating, postoperative ileus, abdominal pain and discomfort, early satiety, epigastric
pain, nausea, vomiting, burbulence, regurgitation, intestinal pseudoobstruction, anal
incontinence, irritable bowel syndrome {I1BS), gastro-esophageal reflux disease
(GERD), functional dyspepsia, chronic constipation or diarrhea, gastroparesis, e.g.
diabetic gastroparesis, ulcerative colitls, Crohn's disease, ulcers, gastrointestinal

20 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
25 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,



WO 2005/ 014544 PCT/ EP2004/ 008281 2 mal onate, mal ate, nesylate, succinate
and tartrate salts A preferred salt formfor nedical use is the hydrogen
mal eate salt. Evto a"ﬁ“ﬁﬁen found that the substance tegaserod h drogﬁ/

mal eate can exi HO 'K 5 than one nodification or sol vat BCYEFIEYUB28] 5, g
and nodification are herein used interchangeably). It is thus an object of
the present invention to provide the two identified nodifications of

t egaserod hydrogen nal eate, referred hereinsqas to nodifications A and B,
and the 3 identified solvates, referred heréin.as acetone, isopropanol and
et hanol sol vates articular, nodification | rovi | ‘
advant ageous. pr JRAPTEIaE A Btkonf i lele R HeFtbalalrtlior o o
Anot her obj ect médi¢dheseis dechidrdgen emdlleatmsalis t o provi de a process for the
preparation of nodification A, substantially free fromother forns of
tegaserod hydrogen naleate. Additionally, it is an object of the present

i nvention to prdvhatcdephfoumd tal thecsubstahce tepaseraddydrogenmalestencpromdiit in warei on A

of  negaserod BY A0t MRS, of WiValcRBlaromt Bnd rsafiaiioh 274 A TKRE T ! TNt S

wi t h et hanol, "acetone, Tsopropano ture
acet one/ hexane ontambangeauwr ﬂnsrﬁ\usen objectaf thepresent idvantiomto provide ﬂ'@é\n’pons A and

B and the sol vatigs,qaf, hgﬂﬁ&%ﬁﬁgoﬂ¥%9%mgﬁﬁé%§legfef fefdrredHeldin bERPECt tO

their thernodynamc sta araneters, such as the 20

absorption pat t enedificatiens A @ﬁ&/ Burang the3 istep ﬂeéﬁOIw@%-tfﬁme h9re("i gy)aceions. phase -
transition si gneiéolpidba%lfaiiﬁreﬁi%b v§fe§”lﬂ g@ﬂic&iﬁt‘ ouifiiBitlol A(n@%@videﬁhﬁthpo"‘der

diffraction patt X-ra an preparati on process

Modi fi cation1A jasvaptegepys ampﬁﬁ'ﬁﬁf’@(ﬁhwtmmf@fsé&ﬂ@amrmﬁéﬁ%ﬂ'i?rﬁ?ﬂéieﬁi Rrotherych as

bei ng well- 25 dgfden&dne &%béiﬂ irmnﬁons& ﬁ;bdr@wmiaroeéé%%ﬁﬁe bFépQ%@ibn gnd nore
stable in the presence of Modi fication B can under certain

conditions, e.g. mm&@“%A’\ﬁ&P@?"%hf'ﬁ? ﬁ?'ﬁgﬁ’thebfc’('j'aﬁPf:teﬁﬁﬁ%'?@mﬁ,eﬁrﬂﬂ'ﬁt%l y or
pﬁrt I yt be co ngerAdgiﬁoM!lS(?L i%ﬁlog]e%ﬂéﬂtﬁé‘?iésen_mﬁéntio?m@ﬁliofnldé @ham{ac&iﬂc&i t [ier eby
characterize el er np( re s altl on .
S T Ty The S dppmiabEns chraprarbanaicatanA B eepsaiatyAoeA MaE F4HEPBIoR G 30
into nodificesi eaystaliRitichcaxpbririénts Witk elivaidl, awatoaé isopiépanbly Mettiano! analvathes1:1 0

the crystal mdlrﬁihﬁ%téfggetohdﬁexane cai.?sreg ar ?ioh ma so(i]v Ité[ss use in

Crystal modifications A and B and the solvates of tegaserod hydrogen maleate differ
with respect to their thermodynamic stability, in their physical parameters, such as the

20 absorption pattern in an Infrared Absorption Spectrometry (IR), the phase transition
signal in Differential Scanning Calorimetry (DSC), the powder diffraction pattern in X-
ray and in their preparation processes.

Modification A is a crystal form exhibiting advantageous properties, such as being well-
25 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 partiy be converted into modification A. Thus,

modification A is thereby characterized in being thermodynamically more stable than

maodification B. Similarly the solvatss, e.g. the solvate with acetone can be transformed
30 into modification A by equllibration 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



pharmaceutical preparations. Preferably the invention relates conprising the
crystal nodification A of greater than 90% nore preferably 95% nore
preferably 96% nore WO 20051014544 PCT/ EP2004/ 008281 3 preferably 97%
mor e pref erabl y v882os/omses preferably 99% pol ynorphic purity 3gri88ishskhacd,
e.g. by X-ray powder diffraction, Raman spectroscopy and IR spectrum The

I nvention relates preferably to the essentially pure formof the

nodi fication A of tegaserod hydrogen nal eate. The term "essentially pure”
as used herein neans that 5 | ess than about 8% and preferably | ess than

about 2% by weight in the preparation, 8. 9. as a pure drug substance or in
a phar maceut i cal PrelgRbHs? % JRorePrefgrably98%, Mo rretesalln?P A pelympmbiciribtes

hydrogen mal eat egeftdrriinetin @ighBy Xirgy povafer HIFERESH, Rdmah KHEEER BopPHraaR Spedirh,
nodi fication B qr any r@faqthe sol yat t?s 00% t ot al ht of the

,.. based_ upon wel

tegaser od hydr og€i ‘RYANEGR Eelates preiershy %{9&?%\??38%'3"2 pyre fgrn gfi the medifigationeh of
tsubst ance or dl n tagéﬁéadldm?ﬂsgehp' mieaalmmsérfri "eﬁsen}fél@tﬁafé’ghaxtbedig&%iéirﬁﬁﬁs' %tﬁ gf

egaser od hydgogen ea as sj gnal at_ .abou measur ed by
Do n the” ¢ Negt B Soqut alcand hreterablylhs thsh Shout 4% 4 AR i he Braparaton,
nodi f Ilg aL i o 3 B per.?casra' rﬁlﬁéHf%0§£s%h?0&gﬁ§%h@rﬁﬁcémichlgmn’flpggiﬁéd ot tgbg 8 3 ity 188 0
many ands in reas - C ar.oun cnj, an -
cmi. Particul armeﬁ?ﬁ?ﬁ?%gpéfﬁgé??r d f‘?‘ﬁ?g?é" raglegts “ngﬁﬂmé?r fgmg? tegaserod,hi ch i s
noéI _ P_rese_nt i g tl'{yﬂrdgﬁln nmm,rea%nngﬁdmggtgbnrmﬁh a‘niy@ﬁtﬁe%lvételsplb"aséﬁhp’}ghfﬂll)e%_etﬁﬂ‘ara of
nodi fication B. |n t range - cm. . Inter alia the follow ng
bands are obt ai r’ﬂﬁﬂgrftﬁ’?t %qqq:spEogt yepoan rr@[aate]u}tr@ BRaraiRG0S-8, ANRYIE ArUG ( NC H) *) ;
2990- 2872 (v#B, substayceodr imhiphamtaceut@aldomipdsition-2* ) ; 2830 (v CH .20 of OCH3);
1710 (sh) (v C=0 of RCOOH (hm)); 166911629/1583 (v C=N/ v C=C of indole
include. v C=0 (R-C00') and 8-NH); 1488 (v C=O (RRCOO) / 5 (CH)
al i phatic); 1150he@Astdl mogiidationds of i8dabefdd-hyHtogem maleate leased tinelfing Sigmalak anpl e,

e e P Lo bbb FialEY U TRE by 18 8Bl e A PR 22"
pattern with chdmoacmedification Borradaminanilydn the shapecandsn thef relaties ihteosifyrof disniycat i on
B by the presen¢g,gd inthdebs $86¢ — BEG Sn{ $Rfund 1150 om™ and 800 — 1000 cm™.
Particularly characteristic is the sharp band at 3415 cm™, which is not present in the IR
spectrum of the modification A, but in the spectra of modffication B. In the range 4000-
600 cm ™, inter alia the following bands are abtained for modification A [cm ™]: 3410-
3100 (v-N-H / v (N-H}"); 2990-2872 (vasy / v, of aliphatic CHo/CH; vNH,"); 2830 (v CH
.20 of OCHs); 1710 (sh) (v C=0 of RCOQH (hml})); 1669/1629/1583 (v C=N /v C=C of
indole include. v C=0 (R-COOQ") and 8-NH); 1488 (v C=0 (R-CO0") / 54, (CH)
aliphatic); 1150-1028 (v C-0); 860-810 (8-CH 0.0.p. aromatic). For example, the
apparatus FT IR 1725-X (Perkin Elmer) can be used for recording of each of the IR
spectra. ' '
25
The modification A has an X-ray powder diffraction patiern 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 exampie, on a diffractometer such as Scintag
30 2000 (Santa Clara, USA) using copper Ka radiation (45 KV, 40 mA).

Table 1; X-ray powder diffraction pattern:

Modification | List of significant peaks




bel ow Table 1). All characteristic peaks are sumrarized in Table I and shown
in Fig. 1. The neasurenent is carried out, for exanple, on a diffractoneter
such as Scintag 30 2000 (Santa Clara, USA) using copper Ka radiation (45
KV, 40 md). Tabl o é%/ powder diffraction pattern: Modification List

si gni ficant peak \3\?95%‘8 014544 PCT/ EP2004/ 008281 4 Nbdi fi ESAMEANA00s381 °
conprising the followwng 5.4, 5.9, 6.4, 10.8, 16.2, 19.3, peaks 21.7, 26.8
(all values 0.3) Modification B conprising the following 7.7, 8.7, 21.6,
25.1, 27.0 (all peaks values 0.3) Charactefistic for the nodification Ais
the thernogramin differential scanning calorinetry (DSC). 1t has _an
endot her m ¢ nel tiodificstitn Acompeising IR llowing nEA41, lsrw 6°enD.B8| 182H 1 A3
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Tabl e 1 a bel owp—30—Fable fre & o a6 A —B-—as
wel | as the solvates are as foIIovvs I\/bdlflcatlon A AH = 130 J/g, peak 190C
Modi fication B peak 191 C additional peaks at 97C and 181 C Acetone

sol vat e peak 191Charadlstistit fundie redification A IAREtadodr8AGh dfbleatia scammingat e peak
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for the nodific
the modification A has no further thermal signal (see Table 1a below):

D (D_)

10 Table 1a: The DSC data of modifications A and B, as well as the solvates are as

foliows:

Modification A AH = 130 J/g, peak 190°C

Modification B peak 191°C, additional peaks at 97°C and 181°C
Acetone solvate : peak 191°C, additional peaks at 127°C and 182°C
Ethanol solvats peak 191°C, additional peaks at 145°C and 182°C

The modification B has an X-ray powder pattern with different characteristic diffraction

15 peaks in comparison to modification A. It differs from the modification A in the X-ray
powdér 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 em™ (more intense signais) In
comparison to modification A. Characteristic for the modification B is also the

20 thermogram in the differential scanning calorimetry measurement. It has an
endothermic peak 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.

25
The modification A has significant advantages compared to the modification B and the
ethanol, acetone solvate.



20 thernogramin the differential scanning calorinetry measurenent. It has
an endothermc peak in addition to the one at about 190C, at 97C and

mel ti ng/ cryst al IW@awsonssd gnal s at about 181C. It is found thatramoisfopszsi i on
B converts into nodification A when heating is applied (thus the signal at
about 190C). The neasurenent is done as descri bed above. 25 The

nmodi fication A has significant advantages cogpared to the nodification B and
the ethanol, acetone solvate. W 2005/014544 PCT/ EP2004/ 008281 5 Thus, it
was found, for exanple, that nodification Ais nore stable when exposed to
heat and nore stable in the presence of water. Both properties of

modi fication A hEws, it wagfoundVianexague, that modificasion deis ooz stablie mdren Bxppsetlie
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t enperature. Fur errmre cat IS nore s
t he presence of apitasivantegansior teblet manufaeturing: &g thetdrying progeduné inthe teltetbe used

0 Lhe manuf agt iRl SR AoRE ith AgnbAbhpiran o Ekhalibre, tBbIhget | on A

shows a better s ure tageous poor

solubility of t e'g@cﬁ@aﬁw Ayaimorecsiable indhe presence®f wateameans habthe aved orapulation ee
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and woul d i f then?;&ﬁqaﬂ@maevhowm&mr biligHompistere. Thisilsladvariagesus g duetre of
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surprisingly_ that t proces ri sing certain anmount
organi ¢ sol viht GO q5|3@ whighsusad g 'Y%?i amAurs of hygroscorie ﬂFl“Feﬂﬁﬂtﬁ)(?@%é-pT"W high

tegaserod 15 hy(Hn&ﬂﬂFoﬂH?élﬂéé@niﬁh@d%@r%ﬁiﬁ% ﬁ@leimmﬂﬁﬂ@%rﬂcﬂlaﬁ-he prior
art EP 0 505 322. _The invention reI ates to the nodification A of tegaserod

hydrogen mal eat dnodifisalonisingtstable inthe prasapsec ""@fﬁ’ée%'f"? opdiculat parkpgipg devices.
according to Tatﬂuﬁh@mdi‘étlﬁé mum&@uiwisﬁ@lﬁ'ﬂfat tHe p@csbes%c:ﬁrﬂpﬁsmgrt@\-temqmﬁa@bf

? P ?L|y|s |ms c 20 Tab) ?er and oralanﬁc slotv%% in the gryththza tion or re-crys ?I go X iatega erode m
15 hydrogen maleate is advantageous to the one known in the prior art EP 0 505 322,

The invention relates to the modification A of tegaserod hydrogen maleate, consisting
of a characteristic crystal structure according to Table 2, determined by means of an
X-ray single crystal analysis.

20
Table 2: Crystal Data and Refinement Details

crystal system triclinic

space group P-1

25 a, A 8.840
b, A 15.800
c, A 17.572
o, 68.67
B, A 88.10

30 v, A 88.02
v, A3 2232
Z 4
D(calc), g/em3 1.242

35 The invention relates to the modification A of tegaserod hydrogen maleate, having the
characteristic X-ray powder diffraction pattern as shown in Tabie 1 or Fig. 1.



space group P-1 25 a, A 8.640 b, A 15.800 C, A 17.572 a, A 68.67 p, A
88.10 30y, A 88.02 V, A3 2232 Z 4 D[Dcalc), g/cnB 1.242 35 The invention
relates to the nodification A of tegaserod hydrogen mal eate, having the
characteristic Xopspddder diffraction pattern as shown in FabER200M4/@828Ei .
1. WO 2005/ 014544 PCT/ EP2004/ 008281 6 The Invention relates to the

nodi fi cati on A of tegaserod hydrogen majeate, having in the thernogramin
differential scanning calorinetry a single mgelting signal at about 190C.
The melting enthal py of the endotherm c signal is about 130 J/g. 5 The

i nvention rel at efmgliehiish ralatHsith ﬁ@medmcsum Abﬁsaﬁﬁ&%ﬁvﬁeﬁmmr@%@

| acking the followng absorption in the infrafed spéectr
pel | et -transni sdhetherraagragjn d‘gﬁaﬂtﬂﬁl SC%WWQI‘:@'OB‘H{%W %Fi"QQI'!?"E\S@g“a' aA@tdorbing to

the invention th@bﬁc 'mefmaltna%rntf@rpg\sf&@cbnaomém@ﬁgné:fsrauohﬂsw@ar ation of the
10 nodification A of tegaserod hydrogen mal eate. "Mdification A of tegaserod

hydr ogen nal eate nmay be prepared by crystallization or recrystallization of
any form or g XthgnR@entdn remesft@tﬁaﬁn@d:rdaﬁ&amf @Qaéwf PRI eAThAsS, |a¢krhgatne

ambodi nent of -t HEIMNGAPEREIon 1R BSE o5 %w%ﬁ%@gpﬂ%?%anaméweﬁpﬁma@ﬁ%m

nodi fication A Qingqeema@{gd'IMﬂogen mal eate, conprising the step of
crystallizing any form or mxtures of any fornms of tegaserod hydrogen

mal eate in a solution conprising an organic solvent and water.
According to the invention there is further provided a process for the preparation of the

10 modification A of iegaserod hydrogen maleate.

Modification A of tegaserod hydrogen maleate may be prepared by crystallization or
recrystallization of any form, or mixtures of any forms of tegaserod hydrogen maleate
in a solution comprising e.g. water and appropriate solvent.

15
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 maieate in a solution comprising
an organic solvent and water.

20
A more preferred embodiment of the invention relates io 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 ethyi

25 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

30 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 - ethy! acetate solution.



20 A nore preferred enbodi rent of the invention relates to a process for the
preparation of nodification A of tegaserod hydrogen mal eate, conprising the
step of crystal Wiazieogjorassay form or mxtures of any forns of pCegrses/ons2s1
hydrogen nal eate in a solution conprising water and acetate ester; e.qg.
n-butyl acetate, isobutyl acetate or ethyl 25 acetate and water, preferably
ethyl acetate and water. A nore preferred enif)odl ment of the |nvent|on

rel ates to processes for the preparat|on of nodification A of tegaserod

wterof the totaaBraf g Frsata e 1oBe sl batals sEBiest alfrlt o™
proesent, m)ref p rupfte tiebojiingdempenatide &f sﬂd:m?t%orgmi@scﬂvm emlqﬁdnye.betﬁvxﬂ;arﬂ.sva t gpd
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of the total wei™A®. of the water - ethyl acetate solution. WD 2005/014544
PCT/ EP2004/ 00§281 7 Furthernore, the crystallization my be e.g. done at

t enperature between about 10C up to the boiling tenperature of said
wat er - or gani ¢ scoNorking updheiciystallized rpodification Aof teggserog hyfrogeys maleate andhy |

I Ki
The. orystal i zoq Rasny et A faten R B Rte Koyl ! 10 1P

purification theresetureius obt ai ned may be carried out in accordance to known
procedures. 10 The Invention also relates to nodification B of tegaserod
hydrogen nmal eate conprising the characteristic X-ray powder diffraction

pattern as sHowThednveationoalso relgtes tormgsiification’ phHigoasesoctmulregen aaleate eonprising
powder diffract 'tl?i‘cr&"f‘éét&fsﬂc ﬁﬁa%eooeeﬂm{a@h satiem I@ehdwﬁﬁtabm b@r&h% to the

nodi fication B o ﬂ_'aserod hydr ogen eate, having In herrmgram
In differential hd¥aR Q@a@ﬂ%ﬁ!‘%ﬂﬁww&@r W@GP%P#M ?ﬁ@%ﬂdﬁiﬁb’at 190C (as
for nodification A), one addltlonal endot herm ¢ peak at 97C (very weak) and

mel ting/crystal l_ization. signals 180
J Y The invention relates fo the mo 3 P cattlon Boft e(gasero& hydrogen maleate, having in

15 the thermogram in differential scanning calorimetry next to the melting signal at 190°C
(as for modification A), one additional endothermic peak at 87°C (very weak) and
meiting/crystaliization signais at about 180°C (weak).

The invention relates to the modification B of tegaserod hydrogen maleate, having the
20 following absorption in the infrared spectrum (KBr pellet--transmission method): sharp,
single 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 maieate. The invention relates in

25 particular to corresponding pharmaceutical preparations 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 modifications A or B of tegaserod hydrogen maleate for the preparation of
pharmaceutical preparations, In particuiar for the freatment of irritable bowel syndrome,

30 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



The Invention relates to the nodification B of tegaserod hydrogen nal eat e,
having the 20 follow ng absorption in the infrared spectrum (KBr

pel l et-transm ssion nethod): sharp, single band at 3415 cm'' . The

i nvention rel at eBot@sphEsaraceut i cal preparations conpri sing tplag/Ep2004/008281
nodi fications A or B (or mxtures of A and B) of tegaserod hydrogen

mal eate. The invention relates in 25 particular to correspondi ng
pharmaceuti cal preparations for the treatnmerg of irritable bowel syndrone,
gastro-esophageal reflux disease, functional dyspepsia, chronic

consti pation or rﬁﬁéﬁﬁ@é&ly%ctﬁlé@n%h?ﬁ%@éhﬂvé igfedieht, if HaGirdd WE&théranty el at es

to the use of the nodifications Ao of teg aser od hydr ogen nal eate for
t he preparati on iRRTganhenqraamespider “ﬂlﬂ‘iéxp‘?i'\aﬁt‘ﬁ%%cauy qu@marm.avhiqftﬁret he

treatment of irrd ki for BANE, 1SYS@hPIEForalS6H ﬁ?e‘hftéré’l a%ﬁ%&?ﬂ@ﬁ' Furfibimbre dheease,

functional dyspep5|a chroni'c_constipation or diarrhea and subindicatlons

t hereof . The rmodnediications-sang Bof BQEW%WB@W*WW eddn thedefms @ od

hydrogen nal egt eprép’ﬁf'aho%mﬁi:ﬁ‘éan B@%dﬁ?ﬁ%‘tﬂ?&@ parbitefalheor ¥ iffuskén m\ﬁroﬁ@mt i cal
preparations which conprise a 200 5/014544 PCT/'EP2004/ 008281

t her apeut i cal | y Rifferceptcal arﬁeerﬁﬁor@fm@w sterilizeaand/ns ey GOmPrise chg@@tg dor
toggf her wi th ld&@ﬁ\ﬁl%fyré‘seﬁfatr%sg?ﬁbﬂizer? ; Qlettilg @bents Ehl?ldr erﬁtmaﬁéflafwubmﬁa&sl ¥alts
usabl e carriers sui table for or exanpl e or
borenteral | han 1PLBRIRIErhe RO RSHE Sncion bafkgR The GRpseh OB Rl o
t ega; er og hydr Ogﬁébddf@ioﬁﬁb@nm fluen HISRAI0H% tb heo%oihfﬁlaﬁfcul'ér ﬂd&rﬁ_}?ﬁblﬂtﬂ"/@ﬂﬁab&iﬂ ch
can be a mn| e or, usi on .sol yti,ons e
phar maceut i cd 3%8?@?5@‘#&{ QXB@‘Q%/PPF{"%&W&HQH ‘?e'ﬁay conpri se
exci pients, for exanpl e pr eser vatives, st ab| i zers wetting agents and/or
emul sifiers, sol |I|z for re at| ress re and/ or
buffers. The pre r‘\? eB %q:r ?ﬁ:tglthe eag rfg?‘r{gé oﬁeﬁ ut 0.1 %
to 100% in par thydrogem mialeata admdlluglpr%etably&bﬁmtfwhﬂo%mﬁeuttgabpd'epbmamsﬁs to
about 100% of t t| ve Ln Lent Lnvention a rela Q the use
of “the mod {1 cat M AEIESTIY Brrsrd £ yatalB e o ikt BE ete ot BTt o
preferably inbt lepefies, mgefanqﬂbandiudaaltcnmhﬂonpﬂw@ases toobes admifisteratbdalig arsray
depend on vario t t . LN ' . SPEci es, age
anaror ©ndl vi cuaPvicheBpi g, S bod SRl 8L n Mk 3 bRL hdHiniauchl g
preferably between about 1.2 mg and about 120 mg, more preferably about 12 mg,
e.g. twice daily a 6 mg for warm-blooded species having a body welght of about 70 kg.

20 Brief description of the Figures:
Fig. 1 is an X-ray powder diffractogram of modification A of tegaserod hydrogen
maleate (lower X-axis: ° diffraction; right Y-axis: % signal)
Fig. 2 is an X-ray powder diffractogram of modification B of tegaserod hydrogen
maieate (lower X-axis: ° diffraction; right Y-axis: % signal)
25 Fig. 3 is an X-ray powder diffractogram of solvate isopropano! 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 ethano! of tegaserod hydrogen
30 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.



bet ween about 0.0016 and about 16 ng/kg in the case of oral adm nistration,
and preferably between about 1. 2 ng and about 120 ny, nore preferably about

\ﬁl gﬁt ofe gbout v@@z@% 4%‘%‘ Br |mgf descr |r g\; Plo(r)logfedt ﬁgelc:: Sﬁrgg\/'%gfé&ﬁ“‘ﬁé”%

X-ray powder di ffract ogram of nodification A of tegaserod hydrogen naleate
(lower X-axis: diffraction; right Y-axis: %signal) Fig. 2 is an X-ray
powder diffract ogram of nodification B of te%aserod hydrogen nmal eate (I ower
X-axis: diffractjaqn |ght Y-axis: %signal) 25 Fig. 3 is an X-ray powder
di ffract ogram of |sopropanol of tegaserod hydrogen nualeate (| ower
X-axis: diffracti on, right Y-axis: %signal) Fig. 4 is an X-ray powder

di ffract ogram of sol vate acetone of tegaserod hydrogen naleate (| ower
X-axis: diffradXAMPLE I gRreparationof 3s(5-methexyr1H-ingdol-3-ylanethylane)eN- powder

di ffractogram of of tegaserod hydrogen 30 maleate (|ower
X-axis: O diffr wé%ﬁbﬁigﬂwgm s: %signal) The preparation of the

nmodi fi cati onsb APrepa(aimnenf SeDodecylisBthiosenichibaatie bydrebramdiet he sol vate

ns P dener i bed | F1Etd £5MEHTea 0 Wil gy aet hEha L emulsoi Gosob1” o
EXAMPLES: EXAMPEen, whiesfieingt ads06dfg (30§&maies ) tiyederhidanbazidedangl 306dgHg2the) - N-

pentyl car bazi m n of S-Dodecyii sothi osem carbazi de
hydr obr om de Charge g@aﬁﬁg@g@%&ggct or with approximtely 860 L of ethanol

anhydr ous. Then Heahtheageantion mibxgre ta 88708 &ng it 0 Bbthisdkrapgradire {oni164e20 baurbazi de

and 306 kg (4®1 I G mxture to
68- 70C and sf@ Q/e{ﬂﬂb@?%m@%l &ékﬁ%@%@%ﬂ?@%gé%ﬁﬁ%%ﬁ??ﬁh 0 Verify the
conpl etion of t [Hiosesiearbaridedp tha_i@aﬁmqmm@ﬂﬁdnpased‘eslm%eﬁm meet the

thi osem carbazi ﬂ@q@r@mb{?ﬁc&ﬁﬁaﬁé‘t%&&tféh‘éhé} hﬂhﬁ%ﬁ@t&s‘%%ﬁiho&@%ﬁeﬂ&t meet the

requi renent, nue the reaction an hour s
i nt erval . Then dilute the mixture with apprommately 384 L of ethanol anhydrous and cool it to
38-42 °C.

15 Cool the mixture gradually to approximately -10°C. Stir it at this temperature for at least
2 hours. Transfer the slurry to a filter and collect the solids.
Wash the product with several portions of coid ethanol anhydrous. Discard filtrate and
wash solution.
Dry the product (S-Dodecylisothiosemicarbazide hydrobromide} at a temperature not
20 exceeding 50°C under reduced pressure.

Preparation of 3-(5-Msthoxy-1 H-mdol-3—y!methylene)-N-pentylcarbaz:midamrde
hydrobromide
Charge a sultable reactor with approximately 340 L of ethanol anhydrous.
- 25 While stirring, add:
- 83.3 kg (186 moles) of S-Dodecyllsothiosemicarbazide hydrobromide, and
- 24.8 kg (284 moles) of 1-pentylamine,

Heat the reaction mixture to 60-64°C and stir it at this temperature for at least 6 hours.

30 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 reacfion and repeat the TLC test at 4
hours interval. Then cool the reaction mixture to 20-25°C.



Then dilute the m xture with approximately 384 L of ethanol anhydrous and
cool it to 38-42 C. 15 Cool the m xture gradually to approximately -10C.
Stir it at this tenperature for at least 2 hours. Transfer the slurry to a
filter and col | e¥O 2001444 ds. Wash the product with several RIVER2604408281
col d ethanol anhydrous. Discard filtrate and wash solution. Dry the product
(S- Dodecyti sot hi osem car bazi de hydrobrom de) at a tenperature not 20
exceedi ng 50C under reduced pressure. Prepar8@ion of 3-(5-Mthoxy-1

H i ndol -3 yl nef hyf ene) - N pent yf car bazt m dam de hydrobrom de Charge a

sui tabl e reactor Unﬁérhedtm&dpﬂsmmlyﬂe&ﬂﬁmg, arki appioaingteln s khy of bydsogenZhiofibe! e

stirring, add: | i sot hi osem car bazi de

hydr obr om de, an&ggg) r%fl}%ér( égﬁ(bgg”f% égﬁo%%%nt yl am ne. Heat the reaction

m xture to 60- 64@dandsesr8natporﬁorrst30t1Htgs(1YEnpbsbaf&memoxyimI-B-eawaldehymrs 30

Dodecyl | Sot hf onell Evest b ASaaRE itaottmbyfe nar BY el Win slesr S8 2

_rl_ Eéul t does4r‘430':1 Meﬂ‘tao(y-ﬂHmeéq-tyInmlnmw) Nenﬂntylmdmzmmrmimbydmmolm repeat the
test at r t A

2005/ 014544 PCT/ %ﬁ%gﬁha%%ﬁgﬁﬁg ?'té‘jd]ﬁ‘@ggﬁ’%r qujdﬁegféﬁérfgﬂtst%?pfe?ﬁg,

add appr oxi mat el ync54 keghepwish jrdnodyearmeriel hydioden chieride)gas) Stibtha ireaction mitireeren |

and 4. Check pH. 5 hlra everal portions 30.1 kg (172 nol es) of

5- et hoxyi ndol - 38¢3T ba Ldeh de. In between the addition the reaction m xture

may be seeded W| ﬂ'hen;me}aétrm rgixtufe 18-36512°G and add approximately 395 L of tert-butyl methyl

Met hoxy- 1H i n@p yl met hyl ene) - N- pent yl car bazi m dam de hydr obrom de. Then
add 35 L of et hano anh‘yjdrous and check the pH again (requirenment: between |

and 4; ot herw seTher ¢astitednintiieco Bs&iiCogutste i p |5d%ma%f§§‘-"e for phout e ot i on
m xture for abo%erﬂtrﬁﬁf& theT%ﬁﬂ/ tB‘”aa\‘ﬁteFé’I‘Fi dbllect HeSsolids. Ritsd YesNEnd&shnecting

approxi mately 395 of tert }/
lmes and wash the cake in several portions with sufficient amounts of cold tert-butyl

methyl ether/ethanol anhydrous 3:1 (v/v).
15 Discard filtrate and wash solution and dry the product at a temperature not exceeding
60°C under reduced pressure.

Preparation of 3-(5-methoxy-1H-indol-3-yl-methylene)-N-pentylcarbazimidamide
Charge suitable vessel with approximately 1045 L. of isopropy! acetate and 114 L of
20 methanol. .
While stirring, add:
135.6 kg {354 moles) of 3-(5-Methoxy-1H-indol-3-yimethyiene)-N-
pentylcarbazimidamide hydrobromide.
Cool the mixture to 15-20°C and while keeping this temperature add a mixture of
25 approximately 120 L of water and 93 kg of sodium hydroxide, 30% aqueous solution.
Stir the reaction mixture until all solids are dissolved, then transfer the mixture to a
separator and aliow the phases fo separate. Discard the aqueous phase. As an option,
the extraction of the organic phase with water/sodium hydroxide, 30% aqueous
solution can be repeated. |
30 Transfer the organic phase to another vessel. Wash the first vessel, the separator and
supply lines with a sufficient amount of isopropyl acetate/methanol 8:1 (v/).
Combine the organic phase with the wash and concentrate under reduce pressure to a
volume of about 330 L.



10 ether. Then cool the mxture to 0-5 C and stir it at this tenperature for
about 1.5 hours. Then transfer the slurry to a filter and collect the

solids. Rinse veg®hosdigsagonnecting I|ines and wash the cake iﬁrlﬁ?ﬂﬁﬁ{@hzs
portions with sufficient amounts of cold tert-butyl nethyl ether/et anoﬂ

anhydrous 3:1 (v/v). 15 Discard filtrate and wash solution and dry the
product at a tenperature not exceeding 60C er reduced pressure.
Preparation of 3-(5-nethoxy-IHindol-3-yl-nethylene)-N penfyl carbazi m dam de

T4 Coof 20 met tannye oBbenrBHh 25iaR. S rhetssen egh PRy iy Byplafe A%
B e i o
of 25 approxi mat 3?38/” af%&g&gf E"\(/j\'farigrlekkiL gtntﬁsggﬁ%at{d% fé‘bécﬁ%fi%‘f%xi de, 3_0%
aqueous sol uti onTranSfer thet $erry toachilieoandwotiectiiee sofids.IRirdel the vessdsararoendédtingl ved,
Len ransTer 4 Nfindd atidin' e Bake S URIeR Rorpfidwil SR 8BRS 7 o8 sRERRL™ ©

Di scard the aqueous phase. raction o e or
phase wi th wat er Bsefdieum hydr oxi de, 30% aqueous solution can be repeated. 30

Transfer the Org%ﬂérfin%&@ﬁiﬁnmsﬁ‘ﬂ%t&%' V&Sl or%ﬁé%t?.@e%nffficfe% a?ﬁgﬁrfc%'f waleP®
separator and suUpPPlY 11 nes Wth a suffieren ampunt o 1Sopropy
acet at e/ nmet hanol D&ﬁrd(ﬂwﬁ)ie amd wesheoluties apd gani-(5-pathoxy-it-indot-Bryl-matbiienejeN-

2006/ 014544 PC) ERITGHPARISET & & Brporetie HexodetP o Sy e prepeure

necessary seetl the solution with crystals of 3- (5-nethoxy-1

H-indol - 3-yl - met Wﬂﬁ?ﬁirﬂi&?% %dﬁic#gﬁ Aof tﬂé‘ﬁ-ie%lé‘a?é)éali Bfé)-(sgmg‘lnfdtig- stir

at this tenperature for at [east our. ansfer t slurry to r and
col l ect the soli dd-indelrdsy-methyianekNipenfidcarbegimidantide 5 | i nes and wash the
cake in several portions with sufficient anounts of cold isopropyl

60.3 g of 3-(5-methoxy-1H-indol-3-yl-methylene)-N-pentylcarbazimidamide is dissolved

15 ina mixture of 1167 g ethyl acetate and saturated with water, i.e. 33g (i.e. 2.8 weight
% water based on the fotal weight of the mixture; mixture = crystallization solution) at
60-65° C while stirring. The obtalned solution is cooled to 50-55 °C and 1.2 g acfivated
carbon is added. The solution is filtered and after which washing with 120 g ethyi
acetate/water (2.8% weight water based on the total weight of the mixture) is carried

20 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 sfirred 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)-

25 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
808g.

EXAMPLE 3: Preparation of a mixture of modification A and modification B,
30 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:



acetate. Then in addition wash the cake in several portions with a
sufficient anount of water. Discard filtrate and wash solution and dry

3- (5- net hoxy-1 Hindol - 3-yl - net hyl ene) -N- pentyi carbazi m dam de at a

t enper at ure not C 70C under reduced pressure. 10 EXAMPLE 2
Preparation of ng)é{zﬁﬁsgodﬁqﬁn A of the maleate salt of 3-(5- netmygpzo%/ooazsl
H-indol - 3-yl - met hyl.ene) - N- pent yl car bazi m dam de 60.3 g of 3-(5-nethoxy-1
H i ndol - 3-yl - net hyl ene) - N- pentyl car bazi m dam_de is dissolved 15 in a

m xture of 1167 g ethyl acetate and saturate& ith water, he. 33g (i.e. 2.8

wei ght % water hased on the to t of the mxture; mxture, =
crystallization 8148 plonlp- 'H?th"’ﬁfoﬁglfs‘\g%'ﬁﬂﬂ‘%hﬂﬁqefNFP?@%YV"Fﬁ@ZE;H?aoW‘H%!f dizgalieron

} sI tcool Sd t 3 5?t #5450 dngtefond ﬁgze-smc%/ﬁtei@lacmﬁéibﬁmm iseydldeaiancme sﬁﬂidﬁsgloﬂ}ﬂs i's
iltered and after, washi n

wei ght wat er baséa"%c’fﬁ%mt‘%{t%ﬂ %\%F ‘?mgﬁgerﬂ‘yﬁ?%?’%ﬁ & @%r’ﬁ@@g@@

ggengg séol ution ﬁmmg@e?teg@a %5&0%@%5@ maieid a@kddn %?ﬁa@tmTﬁmngs:sadded at

over peri,od. 0 m nu spens or 6 e suspensi on

o stirred o TEUE RARLA SiPaioaom e IR STt Ior SR 5 PITgR

6138-570C. ZAL t er war @&sﬂdﬂ@tor& BlpRA%0 m;a: ang sitedidort Dhallds Hﬁﬁisd%mpmuﬁe The Ipﬁtﬂ!uﬁf |
.51to ours. ro i ro sal t
of 3. (52 ot howy- 1+ FRRiEGY MedfrataB A andaiadroations Blin preraie SRR TAl 623 52

i sol ated by 1;3 iOI tC rnfaetﬁmp-1Hﬁddd68}n-métmﬂe‘nb)-ﬂlifb@nﬂlcaﬁbgzihlchn¢dd @tle:solafbd h!/rf;nra’tg:gl n

vacuo at 55- i {aj ne LI out
80.8 g. EXAMPLE 2NdPAg ce npnef{l'ﬁ G Bdiog) |"f“38‘éﬂ? & E g’ﬁg’rgd“"?

nodi fication %Btah‘ledmfaqatdluﬁlb&tsa@g.one sol vate, and et hanol solvate of

the mal eate salt of 3-(5- nethoxy-1

H i ndot - 3-yi - net hyl ene) - N- pent yl car bazi m dam de, M xture of nodification A
and B: WO 2005/ 0 Misifi¢atR@1B EP2004/ 008281 12 30.0 g of 3-(5-methoxy-1

H i ndol - 3-yl - .
rcetone at 20- soche REkerbHRfika/erRs BINSRIEATHER et St mefladcl hin e
stirred for 30 mlmcfwstalhz’&tb\mMMBmtheratﬁDKér ed and washed with 30 ni
acetone. The 45

Solvate acetone
The product obtained above s crystallized at 60°C by fast crystaliization {e.g.
evaporation) from hot saturated solution of acetone. Dried in air.

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

Solvate isopropanol
25 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
30 described hereinafter

a) Preparation of the granulated material:
Premixing step:



filtrate is heated to 50-54C and 11.55 g nalefic acid in 80 nml acetone
during 15 5 mnutes is added. A suspension forms which is stirred for

anot her 15 m nutwgagokgsssguspension is cooled to 0-5C and St'i(?'ﬁﬁlpzt)&/oogz 1
hours at this tenperature. The product (= mxture of nodification

nodi fication B of the hydrogen nal eate salt of 3-(5-
nmet hoxy- 1H- i ndol - 3-yl - net hyl ene} N- pentyl car b?%l m dam de) is isolated by
filtration and washed with 70 acet one at 5C. By drying in vacuo at 80

The: product - obt o 428 el 3&%{?‘%@% e dieHie 5l PoriRE v fifinaBls
ge]t ha?gl acl'[]gzeM-methylane):NymhtyIdarbaemmmiee aniicmamas kynld Idiﬂdsermmmhﬁﬁﬂe a’tféa t
CPyeial | foat i on RGPS Slordih M GAOM Grid 6 Y31 FskiofeS{imfbr 1350 Bhithis .
Dried In air. 20, &rbppat spaedisatiivg : Thier apprakiroatelyt & minaitesabrovith 8 feecial} suiedr| | zed
at 60§3 by fas% gﬁ'lyrphlggééﬁédo@’br(‘?%hﬂr d gvaporat ion) from hot saturated

hanol . re § @

solution of e I'n air ate isopropanol 25 The product
obt ai ned above i The peetmixiurg EramestepsDig tian aﬁwd (escifisting gramsator 8. ¢.eFrewitt® or

evaporation) frqmg, F!g%f i sopropanol. Dried in air.
Exanple 4: A 2 ornu?ig'?‘?igﬁar m)dl fication A nay be prepared as

30 descri bed herSth%tPteemlwe ferdividaddnto dwo pertienscof J6H80kat ed materi al :

Prem xi ng step: WD 2005/014544 PCT/ EP2004/008281 13 1. 4.432 kg of

nodi fication A of the hydrogen nmaleate salt of 3-(5-nethoxy-1 H-Indol -3-
yl - met hyl ene}Q NFAsenargtiosaf egranudating seluieni 28. 688 kg of |actose nmonohydrate

are mxed with anp;bfaiaﬁimw@oﬁg&@ﬁm&%@t&ﬁ@fe%wh@abu@oo 1 or Fielder(r);

m xer speed setting : per speed setting : 1) for approxjmately 1.5
m nutes, or wit§- 35p9 g@of r@pthyﬁayd(gxypropylcellulose?:maps are added to the purified water

from step 4 and this is stirred until dissolution.
8. 1.440 kg of poloxamer 188 are added to the solution from step § while stirring unfil
15 dissolution,

Granulating step:
7. 28.800 kg of crospovidone, 10.080 kg of lactose monohydrate and 4.320 kg of
glyceryl monostearate are weighed out.

20 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 setling : 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

25 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 rinsad with the purified water from step 10 and this is
added to the mixture from step 9 while mixing.

30 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



5 (Turbula(r), Soneco(r) or Rbhnrad(& 2. The pre-mxture fromstep 1 Is
then sieved (oscillating granulator, e. g., Frewitt(r) or Erweka(r); nesh
size: 0.8 millinmetres). 3. The pre-mxture is divided into two portions of
16. 560 kg. 10 Pwepassanssan of the granul ating solution 4. ApmCIXERINi4®b2stiO
kg of purified water are weighed out. 5. 3.600 kg of

met hyl hydr oxypr opyi cel l ul ose 3 maps are added to the purified water from
step 4 and this |Is stirred until dissolutionl46. 1.440 kg of pol oxaner 188
are added to the solution fromstep 5 while stirring until 15 dissolution.
G anul ati ng st ep:13.7The2Bar@ e Frgmcsﬂer.c‘rhs doed id arfigidiskd abded kigenfe. ¢§.aGtattEeor

nonohydr ate and .
e port on of t AZBREE) B endhliElelies TRARSE (ti3irdedpbipliie EiFGuRLRI APCE.
step 7 and thistd reanh thedequired Ictshen|dmngw(t0{baafcn1hedablemn@nuxtt@el lee.t wntGLOD(T)
300 | or Fiel der@gg;l xer speed setting : 1; chopper speed setting : 1) for

approxi mately 2 mnutes. 9. The mixture fromstep 8 is wetted with the
granul ati ng sdi utldorhefgranulaie sigedbbywieving (O millimptres) with: ancosiciliatingssiave gramnator,

e.g., Colette Gal{n el der(r) (mxer speed 25 setting : 1;
chopper speed set%tg( |:)re"‘;ﬁﬁ@()“Ef%ellar%"g rate approxinmately : 4 kg/mnute) for

appr oxi mat el y 121ﬁ1$tamse$to mt‘emnﬁﬂtbdw\ft*ﬁtt@ gther pogtionfof giepid i ed water are

wei ghed out. 11. The vessel fromstep 6 is rinsed with the purified water
fromstep 10 and this is added to the m xture fromstep 9 while m xing. 30
12. The mass is §i Biepargtieniofifhe tabletting mikiite t he i ntensive mixer, Colette

G al 300 | . .
7 5) o apor i farely S SPOERERS SORENGRS I SR et 1 1o

e/ 5" mniltes. Qrg .
PCT/ EP2004/ 00828§I9VGL¢1 osciliating, graguiao Qaﬁ © R %rt%uel@@ mesh sjze0-B milimetres)di sed
air bed drier (e479rhe ifdradibAts frofstep 16 are added to the total mass of granulated material

and this is mixed with a free fall mixer, e.g., Soneco® or Réhnrad®, for approximately
20 minutes {10 rpm) to obtain the desired final tabletting mixture.

15 ‘
c) Compression sfep
18. The tabletting mixture from step 17 is pressed into fablets 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%)

20
Example §: 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-1 H—lndol-3-y|-
methylene)-N-pentylcarbazimidamide)

25 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 . 9.00mg
Poloxalkol 1.80 mg

30 Lactose 200 mesh 30.53 mg
HPMC 3cPs : 4,50 mg
Polyethyleneglycol 4000 5.40 mg

Water adsorbed 200 mg



Aeromatic@) for approximately 65 mnutes (inlet air tenperature
approximately 70C) to reach the required loss on drying (LOD) for the

tabl etting mxt until LOD - <4,4% 5 14. The gran y
sieving (0.8 820 %’rme‘{s?’g"‘ with an oscillating sieve granul at Lﬂ@ﬁ;ﬁéﬁdﬁ)ﬁﬂsf)

Frewtt(r) or Ervveka(r) 15. Steps 4 to 14 are repeated with the other
portion of step 3. b) Preparation of the tab‘gatting m xture 10 16. 8.640 kg
of pol yethyl ene glycol 4000 and 5.760 kg of glyceryl nonostearate are

sieved (oscillatifggranulator, e.g., Frewtt(r) or Erweka(g mesh si ze:
0.8 mllinmetres) 17 The |ngred| ents fromstep 16 are adde tg t he total
mass of granulated material and this is mxed with a free fall m xer, ,

Soneco(r) or ROh, k n
Cho desi Ted f1nal p a5/t g ARGk of HolEsidioa Y %Pﬁﬁﬁ%%
tabl etting ni xt umanufaatiuing process desgribeddwreinafier: abl et s usi ng conpressi on
pressures of , 14 or 17 KN on a rotary tabletting machine, e.g., Fette(r),
Korsh(r), Keltan(r) or Coarty(r) (tenperature < 20C, M (rel ative hum dity)
< 409% 20 Exanpl é)BFePwﬂp@Qfﬂ'lﬁaﬁaf@fﬂt@ patatalt abl et (1 ng of base corresponds
to 1. 385 ng of rmdlflcatlon A of the hydrogen nal eate salt of

3-(5-net hoxy-1 H4ndol - 3-yl - hyl ene) - N- pent yl car bazl m dam de) 25
Modi fi cation A of’fﬁﬂﬁéatﬁp@fﬁ'@eﬁﬁa tiegsalutienl t of 3-(5-meth oxy-1

H-i ndol - 3-yI - gaﬂsimbkegmiw UL VAE18Fs URigRed 8D (210 base)

Pol ypl asdone XL USP/ NF 36 yceryl nonostearate USPINE . 9. 00 nP
Pol oxal kol 1. ﬁgSG%kqa@P%&l WWHED@MMQM*@Q 3repremEttaddeddo thegnurified water

Pol yet hyl enegl Y C abmi1 whifdstifBng Wi @issoifiesr bed 2. 00 ng
3. 1.440 kg of poloxamer 188 are added to the solution from step 2 while stirring until
dissolution (mixing tank under stirring).

15 Granulating step
4. 4,787 kg of modification A of the hydrogen maleate salt of 3-(5-meth
oxy-1H-indol-3-yl-methylene)-N-pentylcarbazimidamide and 28.800 kg of
crospovidone, 21.853 kg of lactose monohydrate and 4.320 kg of glyceryl
monostearate are weighed out.

20 5. The ingredients from step 4 are mixed with the intensive mixer, e.g., Coletie Gral®
300 | or Fielder® (mixer speed setfing: 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

25 setling: 1; chopper speed setting : 0; pumping rate approximately 4 kg/minute) for
approximately 12 minutes.
7. Approximately 2 kg of purified water are welghed 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.

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

Drying step



WO 2005/ 014544 PCT/ EP2004/ 008281 15 Total 92 ng Exanple 6: A 6 ng tablet
formul ati on of nodification A may be prepared by the manufacturing process
descri bed hereinafter. 5 a) Preparation of the granul ated nateri al
Preparati on of tWe2g58kI#ati ng solution 1. Approxi mately 40 RETEP2@4028ked
wat er are wei ghed out 10 2. 3.600 kg of nethyl hydroxypropyi cel | ul ose 3 maps
are added to the purified water from step I1 ile stirring until

di ssolution. 3. 1.440 kg of pol oxaner 188 are added to the solution from

& St 1 e R B MR IR 2
of 3-(5-meth ox We&omﬁtb@dm approximately By hm@g(mlqiemltgrhpmam&zapn-mwlg TOAC)
2S00 'S G gy R Con AL MR WRPEES, ]
are mxed with th@4batensive mxer, e.g., Colette Gal(r) _300 | or

et der (1) {8t AR aATk bl of e P Pt R0, S Sibprls ¥ qrenyigr

granul ati ng sol uf{Frewitt® arBreela® 3 while nixing with the intensive mxer,

e.g., Colette GaIP(ét)epéanhgrrergﬁe%é%er(r) (m xer speed 25 setting: 1;
t

chopper speed setting nprng rate approximately 4 kg/ m nute) for
appr oxi rrately 12 minutes. 7. Approximately 2 kg of purified water are

wei ghed out. Epre\b?%%gll‘ 8{@9@@4@.@ mixdue Finsed with the purified water

fromstep?andt mxturefromsteprhlIe m xi ng. 30
9. The nass i $0 grdn®64Q kajofipplygihylene glucel 408thend HTGhikg ofglyeerybmonesieprate@ie et t e

G "i‘l) ( ][ z)r 3ggp|r oxi S8 swﬁémﬂuﬁﬁ?ér‘ bdcilelihg SbvefianflatsCh !, Erewifl® of BRRRE® (6BFGMmsES) NY
14. The lngredlents from step 13 are added to the total mass of granulated material
and this is mixed with a free fall mixer, e.g., Soneco® or Réhnrad®, for approximately
20 minutes (10 rpm) in the desired final tabletting mixture.

15
c) Compression step
15. The tabletting mixture from step 14 is pressed into tablets using compression
pressures of 13, 16 or 19 KN on a rotary tabietting machine, e.g., Fette®, Korsh®,
Kelian® or Coarly® (temperature<200C, M (relative humidity) < 40 %).

20
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-

methyiene)-N-pentylcarbazimidamide)

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

oxy-1H-indol-3-yl-methylene)-N-pentylcarbazimidamide 8.31 mg (6mg base}
Polyplasdone XL USP/NF 50.00 mg
Glyceryl monostearate USP/NF 12.50 mg
Poloxalkol 2,850 mg

30 Lactose 200 mesh 37.94 mg
HPMC 3cPs ' 6.25 mg
Polyethyleneglycol 4000 7.50 mg

Water adsorbed 3.00 mg



m nutes. Drying step WO 2005/ 014544 PCT/ EP2004/ 008281 16 10. The granul ate
fromstep 9 is dried in a fluidised air bed drier, e.g. , Gatt(r) or
Aeromatic(r) fornvgpRsedsiptely 65 mnutes (Inlet air tenperat

approximately 70C) to reach the desired |oss on drying (L@)ﬂqﬁngoﬁgoszw
tabletting mxture, 1. e., until LOD s4,4% 5 11. The granul ate sized by
sieving (0.8 mllinetres) with an oscillating7sieve granulator (Frewitt(r)
or Erweka(r) 12. Steps | to 11 are repeated. b) Preparation of the
tabletting m xtuTetalO 13. 8.640 kg of pol yet hyl ene gl ycol #8083 and 5. 760 kg
of glyceryl nonostearate are sieved with an oscillating sieve granul ator,
e.g., Frewitt(r) or Erweka(r) (0.8 mllinmetres) 14. The ingredients from
step 13 are added to the total mass of granulated material and this is

mxed with a fre . o n r hnor r f

approxi matel y ZWthe@é??&BuﬁBﬁ?s Pﬁﬁf"ﬁ@@é@@ Bé’&ﬁ?bq Wgﬁ’g{ga%ﬁ“e?ﬁﬁa“ﬁ{m’r e.
15 c) Conpr es$§i otH-4hdx-3hi-mdthglehall-pehtyl@rivazithidamide om step 14 is pressed
into tablets using conpression pressures of 13, 16 or 19 KN on a rotary
tabletting machine, e.g., Fette(r), Korsh(r), Kelian(r) or Coarly(r)
(tenper at ur e<200&6 n {ablet stpremarédiosiag toyisr combBctigh (se2(aldoEample 4 of W@rposi ti on
of a 6 ng tabl et?éﬁ]%é@ )Qf base corresponds to 1. 385 ng of nodification A
of the hydrogen a %'salt of 3-(5-nethoxy-1 HAndol - 3-yl -

met hyl ene) - N- peinCorhparrebtizi m dam de)| Quanktydi fi cati on Ajof the hydrogen
gg;/?ﬂ—l-ei ﬁgljlt - gf yl3- (mgt glt Qne) - N- pent Jﬂ%%?‘ﬂé%‘?"?ﬂ dam de §.31 ng (6ngy base)
Pol ypl asdone XU USP/ NF 50. 00 ng d yicemyw nonost earate |[USP/ NF 12.50 ng

Modification A of 6.65

Tegaserod hydrogen

maleate

Lactose spray dried 76.85

Crospovidone 10.00

Agrosil 0.50

glyceryl behenate 6.00

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

EXAMPLE 9: Further compositions (direct compression)

16
Further compositions may be obfained by
(i) preparing a mixture of tegaserod maleate (prepared as above), diluent and
lubricant,

. {it) sleving the mixture

20 (iii) adding the disintegrant, glidant, lubricant and optionally binder and blending the
sieved mixture of step (i} and
(iv) forming tablets by direct compression.



Pol oxal kol 2.50 ng 30 Lactose 200 nesh 37.94 ng HPMC 3cPs 6.25 ng

Pol yet hyl enegl ycol 4000 7.50 ng Water adsorbed 3.00 ng WO 2005/ 014544

PCT/ EP2004/ 008281 17 Total 128 nmg EXAMPLE 8: Fornmul ati ons of nodification A
of the nual eate SWPRISI4344 5- net hoxy- 5 1 H-| PCT/EP2004/008281
ndol - 3-yl - met hyl ene) - N- pentyi carbazi mdam de A 6 ng tablet is prepared using
roller conpaction (see also Exanple 4 of WO 4831053432): Conponent Quantity
(125 ng tablet) % ww Mdification A of 6.6 Tegaserod hydrogen nal eate
Lact ose spray dri . i | ) o] .
behenate 6. 00 lobggﬁg@gﬁ&ng%?:ga?g\ép%%girnﬁe [?’?,“ ur'#\ >g<1|r ér*éfL {‘)eg'aegg?%'g{“&acfﬁ%‘{“g‘,‘“"’

| act ose, cr ospovitisier(ii) onthedstrl araount of Ivbrisapt maydiecadded in thi final mixture of step
conpacted by rol iar conpaction and mlled. Tablets are formed by
conpressi on. EXAVPLE 9: Further conpositions (direct conpression) 15
Further conpositions may be obtained by (1) preparing a m xture of tegaserod

mal eate (prepay e¢naresAfiRy fowdel bleHaS bt i) 4ré Bbrhf88ed 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 (Fetie PT2090).

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 8.65

hydrogen maleate salt of 3-

{5-meth

oxy-1H-indol-3-yi-

methylene)-N-

pentyicarbazimidamide

Lactose spray dried 72.25

hydroxy propylmethy! 5

celiulose

Crospovidone 10.00

Aérosil 0.10

glyceryl behenate ' 6.00

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



(i1) sieving the mxture 20 (iii) adding the disintegrant, glidant,

| ubricant and optionally binder and bl ending the sieved m xture of step
(i) and (iv) fgod lets by direct conpression. WO 2005} %IM

PCT/ EP2004/ 008231 1%%1{‘353& of the lubricant may be added In t é"tmt?‘rnglo
step (lI), the rest in the final mxture of step (ill) or the total anount
of lubricant may be added In the final mxtut® of step (iii). 5 The

resul ting powder blends of step iii) are conpressed on either a single punch
press (Korsh ERGg,finl bieratis compressadyusingesstankpresh(Kersh(R) 343.5r FettetA TR990t ar y
press (Korsh PH t ress (Fette PT2090). All
conponents nay bgaﬁp "i‘gg“ hrgpﬁcp péeéﬂ{cﬁﬁi)ough and m xed again. Tablets
are 10 then forned by direct conpression. A 6 ng tablet is prepared using
the direct conpression nmethod. Conponent Quantitiy (125 ng tablet) % ww
Modi fication A of the 6.65 hydrogen naleate salt of 3- (5-meth oxy-1

H i ndol - 3-yl - nethyl ene)-N pentyl carbazi m dam de Lactose spray dried 72.25
hydr oxy propyinmethyl 5 cellul ose Crospovidone 10.00 Aerosil 0.10 glyceryl
behenate 6. 00



15 A preblend Is forned by m xi ng tegaserod nal eate, hydroxy propyl net hyl
cellulose, a part of glyceryl behenate and a part of |actose. This prebl end
is mxed with the remaining excipients except glyceryl behenate. This bl end
is lubricated with the remaining part of glyceryl behenate. WO 2005/ 014544
PCT/ EP2004/ 838881 19 The final blend is conpressed using a rotary press
(Korsh PH 343 or Fette PT2090) equipped with 7 mm round upper punches. 20
Claims: 1. A grygt i 4 [ gn aser drogen nmal eat. 2. The use
of a nodifi catqi o% cgizs&aor |dﬁ%&?%hc %ﬁﬁggse%g%y?ﬁogggmn{r%ﬁag‘cture of a nedi canment
for the treatment of irritable bowel syndrone, gastro-esophageal refl ux

di sease, functional dyspepsia, chronic constipation or diarrhea.

2. The use of a modification according to claim 1 for the manufacture of a medicament for the
treatment of irritable bowel syndrome, gastro-esophageal reflux disease, functional

dyspepsia, chronic constipation or diarrhea.



