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Torasemide is a new potential diuretic in the class of the so-called “loop diuretics”,
which is described in DE patent 25 16 025 (Example 71). Structurally, it entirely
differs from diuretics of the same class such as furosemide, bumetanide and
azosemide. In addition to diuretic properties it also possesses antihypertension

properties.

As a diuretic of Henle’s loop it is useful as an agent for preventing heart or heart tissue
damages caused by metabolic or ionic abnormalities associated with ischemia, in the
treatment of thrombosis, angina pectoris, asthma, hypertension, nephroedema,
pulmonary edema, primary and secondary aldosteronism, Bartter's syndrome, tumours,
glaucoma, decreasing of intraocular pressure, acute or chronic bronchitis, in the
treatment of cerebral edema caused by trauma, ischemia, concussion of the brain,
metastases or epileptic attacks and in the treatment of nasal infections caused by

allergens.

The ability of a substance to exist in more than one crystal form is defined as
polymorphism and these different crystal forms are named “polymorph modifications”
or “polymorphs”. In general, polymorphism is caused by the ability of the molecule of
a substance to change its conformation or to form different intermolecular or intra-

molecular interactions, particularly hydrogen bonds, which is reflected in different
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Polymorphism of medicaments is the object of studies of interdisciplinar expert teams
[J. Haleblian, W. McCrone, J. Pharm. Sci. 58 (1969) 911; L. Borka, Pharm. Acta
Helv. 66 (1991) 16; M. Kuhnert-Brandstitter, Pharmazie 51 (1996) 443; H. G.
Brittain, J. Pharm. Sci. 86 (1997) 405; W. H. Streng, DDT 2 (1997) 415; K. Yoshii,
Chem. Pharm. Bull. 45 (1997) 338, etc.]. A good knowledge of polymorphism
represents a precondition for a critical observation of the whole process of
medicament development. Thus, at deciding on the production of a pharmaceutical
form in solid state and with regard to the dose size, stability, dissolution and
anticipated action, it is necessary to determine the existence of all solid state forms (on
the market some computer programmes can be found, e.g. »Polymorph« as a module
of »Cerius2« programme, MSI Inc., USA) and to determine the physical-chemical
properties of each of them. Only on the basis of these determinations the appropriate
polymorph can be selected for the development of pharmaceutical formulations of

desired properties.

From the great number of such efforts only a few will be mentioned as an example.
Thus, Chikaraishi et al. (WO 9626197) protected, in addition to a polimorph form,



of "Cerius2 < programme, MSI Inc., USA) and to determ ne the

physi cal -chem cal properties of each of them Only on the basis of these
det er m nalvigangotdae appropriate pol ynorph can be sel ect ed gaarakds®oo11

devel opment of pharmaceutical formulations of desired properties. Fromthe
great nunber of such efforts only a few3wi |1 be mentioned as an exanpl e.
Thus, Chi karaishi et al. (W 9626197) protected, in addition to a polinorph
form WO 01/70694 PCT/HRO0/ 00011 3 also an anorphous form of piretanide as
wel | as processes for preparatlon thereof. J.-B. Cha et al.. (WD 9857967)
pr ot ect edlsaramamogpleaus fasmof pirstanide osfwell taSeprq@e@parfar mepqraﬂé@leéher@ﬁﬂ

Pror phoul Bokha B B QW0 3851967 (arBRe b aBsmpHUtES: Btk g FEQreSe B (6t ohe
| “and "%?e@e gﬁr ?ﬁ%dﬁ‘@@ﬁhﬁ c%ﬁﬂbél%hle[ﬂ&r@&ﬁ%‘e%e&ﬂéﬁﬁﬁﬁh h@addﬁ@z@q@d

hydr obr o e new antidiabetic troglitazone G Om Reddy et

al . (US contalingahjs amnor;dnmsdfmmg Poloveli pdisal. (WO 2043353) protacmﬂ phsstand
one am)rphous one own tgat t orasem de can. exi st in ree cr t al

modi fi caPPBmerRhs ¥ @mi Hgarm tlfﬂﬁ ameiphs @f the medicunentaiiapentie laydgp

Nt 11 cabd SoFOre, el b (e hEASl Oy R e SREEE Y Sty ot %loaU%slo]

and nodi 5'7@@'[8 dtectdtsix pBlitnofghs ivetcrisiblp dliiRofgaisentd @rREmemhons one.
P980532A (US pat grklt applicati or?m%é/ 187041:%?]%):r ystgﬁsl ze nmpnoclinically_ in

t he spacl 1Sgkmn\rsnFthat1wa§gm®nge}n emtlle et mcsaalu m@ 1ﬂcamopﬁ ditlictinggWpdi nt

%:?ZC cré?ségal gﬁe p%r%g]ge I I ni aI J e he ace Sa{ig %ﬁr&ﬁ&r’f‘%&a
yst
>, 914, 33&10% ﬁSE@Qta‘lé‘MHéﬁic‘aﬁoﬁI% hwlﬁﬁggbﬂﬁ 169%I[m9fap@ry§aowe«197gw y

some of Its y5| I'-chem cal properties such as nelting point, heat of
f or mat i oh304dB10] land ymoflificatiohaltl with Inkelsipecpoinml 668¢ [riﬁ(){aatelyt @ppltcmﬂ:m of
t he powder

d t al
P988932&%%%&%211@&13})%&&03 0%/ le§j7 046)] crystallize monoclinically in the space
group P 2,/c (prisms), while modification II with melting point 162°C crystallizes

monoclinically in the space group P 2/n (foils) [Acta Cryst. B34 (1978), 2659-2662].

In addition to the above, US patent 5,914,336 protected the use of a new torasemide
polimorph, however, only some of its physical-chemical properties such as melting
point, heat of formation, solubility, first band in IR-spectrum, but no X-ray patterns of

the powder and monocrystal were stated.

In our further research in the field of torasemide we have surprisingly found an

amorphous torasemide modification which has hitherto not been known.

The amorphous torasemide modification has the form of an amorphous voluminous
powder, which - in the same way as the powder obtained by the grinding thereof -
does not show any diffraction maxima at recording the X-ray powder pattern, which

demonstrates the amorphous nature thereof.

In the solution the amorphous modification is identical with other known torasemide
modifications, which is evident from NMR and UV spectra. On the other hand, solid

state analysis techniques such as differential scanning calorimetry (DSC), X-ray
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The IR spectrum of a sample of the amorphous modification recorded in KBr (Fig. 3)
differs from IR spectra of the known torasemide modifications. The amorphous
torasemide modification shows characteristic absorption bands at 2900 to 3366 cm’!
and at 1400 to 1703 cm™.

Fig. 1 represents a characteristic thermogram of differential scanning calorimetry

(DSC) of the amorphous torasemide modification.

Fig. 2 represents a characteristic X-ray powder pattern of the amorphous torasemide

modification.

Fig. 3 represents a characteristic IR spectrum of the amorphous torasemide

modification recorded in KBr.

The amorphous torasemide modification according to the present invention can be
obtained by dissolving modifications I, II or III or an amorphous torasemide
modification or any mixture thereof in water with or without the addition of a base and

a subsequent removal of the water and base from such solutions.

The process for the preparation of an amorphous torasemide modification comprises:
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According to a further embodiment of the present invention the process for the
preparation of an amorphous torasemide modification also comprises:

(i) the preparation of torasemide polimorph II according to a known process,

(ii) the dissolution of polimorph II in water with or without addition of a base at a
temperature from 5 to 100°C within 5 minutes to 24 hours,

(iii) the filtration of the obtained solution,

(iv) the cooling of the obtained solution at a temperature from -20°C to -70°C,

(v) the removal of water and the base from the frozen solution in order to prepare an
amorphous torasemide modification, which is characterized by the data represented in

the previous process.

According to a further embodiment of the present invention the process for the
preparation of an amorphous torasemide modification also comprises:

(i) the preparation of torasemide polimorph III according to a known process,

(ii) the dissolution of polimorph III in water with or without the addition of a base at a
temperature from 5 to 100°C within 5 minutes to 24 hours,

(iii) the filtration of the obtained solution,

(iv) the cooling of the obtained solution at a temperature from -20°C to -70°C,
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the addition of a base at a temperature from 5 to 100°C within 5 minutes to 24 hours,
(iii) the filtration of the obtained solution,
(iv) the cooling of the obtained solution at a temperature from -20°C to -70°C,
(v) the removal of water and the base from the frozen solution in order to prepare an
amorphous torasemide modification, which is characterized by the data represented in

the previous process.

According to a further embodiment of the present invention the process for the
preparation of an amorphous torasemide modification also comprises:

(i) the preparation of torasemide polimorphs I, II and III according to known processes
and the preparation of an amorphous torasemide modification according to the process
of the present invention,

(ii) the dissolution of any mixture of the torasemide polimorphs I, II and III or of the
amorphous torasemide modification in water with or without the addition of a base at
a temperature from 5 to 100°C within 5 minutes to 24 hours,

(iii) the filtration of the obtained solution,

(iv) the cooling of the obtained solution at a temperature from -20°C to -70°C,

(v) the removal of water and the base from the frozen solution in order to prepare an
amorphous torasemide modification, which is characterized by the data represented in

the previous process .
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It has also been found that the amorphous torasemide modification is stable under
normal storage conditions, at crushing and compressing, i.e. it does not convert into a

crystal modification I, II or III of torasemide.

The amorphous torasemide modification prepared according to the present process can
be converted to crystal modifications I, II and I of torasemide by conventional
processes, i.e. it may be used as a starting material for the preparation of the known

crystal modifications I, II and III of torasemide.

The amorphous torasemide modification prepared according to the present invention
can be converted into pharmaceutically acceptable salts of torasemide by means of

conventional processes.

The research of the release (USP 24) of the amorphous torasemide modification in
water in comparison with the profile of the release of the known crystal torasemide
modifications in the same medium has shown its slower release. The amorphous
torasemide modification as such is suitable for the preparation of pharmaceutical

prepartions having short-term or prolonged actions.



It has al so been found that the anorphous torasem de nodification is stable

under nornmal storage conditions, at crushing and conpressing, i.e. it does
not convewlo ginpepsa crystal nodification I, Il or 111 of terasewoden The
anor phous torasem de nodification prepared according to the present process
can be converted to crystal nndificatigns I, I'l and Il of torasem de by
conventional processes, i.e. it may be used as a starting material for the
preparation of the known crystal nodifications I, Il and Il1 of

torasem de. The anorphous torasen de nodification prepared according to the
present Theearmophous sordsenddeveedifidation prpparedeacsordiog toy the pegaeaplad B8l t s
of torasem de by neans of . cqnventional .processes., The.research of the
rel ease PUSPILURVERHOR kpa é%ﬁﬁgﬁ XQ@S?IBV%S@E&“JQ%?DWG% B glﬂ)lﬁetﬁ%amﬂ%st & agent

conpar i S?& ‘r’ﬁrweﬁt PR | & YealNGisshe C@5Rages ¢ sgdmlﬁ?efde)féfﬁcﬂic chr 3881 de

nodi ficatrons 1n t sane nmedi um has shown Tts sl ower ease. T

anmor phougbndrodaiRg dssogtuled | withi hasmiguih the seathedit eof ahrdrhbogis,epagaiai on
of pharmaceutical _ prepartions, having short-term or prol pnged actions. WO
01/ 70694 PetorisRoBitnDe. 1hy1®rtpnéloamnﬂ§59§dq1m,amaa%d¢ GIR%t PERLEY e fifled

according_t he o) . | v i i it sem de
form to Bohoall AAGSERR, PlngSTNonE Mo, adechl, B Sctadng
heart ti sk cURTAGeSsIREUsAH: RY JROBRMBrofclditis] Nkl trebmastedfl tdrebrabedeniaat ed
with ischema, in the treatnent of thronbosis, angina pectoris, asthnms,

hyper t enstused bie prannsd dsahenypal eoncassiondyrithe hraimengtasiages ok epileptic attacks
al dosteronis Bartter's_.syndrome,. tunmour aucoma, for decreasing

i nt raoch“é%1 1%&53@?@@,“5889%“3@%&?% @‘E?‘imf%il”ﬂgfnsi n the treatnent of
cerebral edema caused by trauma, ischem a, concussion of the brain,

net astases or epileptic attacks and in the treatnent of nasal infections
caused bfhalpresgrriavention also relates to pharmaceutical forms such as tablets, capsules

and injections containing an effective amount of the amorphous torasemide
modification as the active ingredient without any additives or combined with one or
more pharmaceutically acceptable additives such as sugar, starch, starch derivatives,
cellulose, cellulose derivatives, mould release agents, and antiadhesive agents and

possibly agents for flowability regulation.

The present invention is illustrated but in no way limited by the following Examples.
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sugar, starch, starch derivatives, celbulose, cel |l ul ose derivatives, nould
rel ease agents, and anti adhesive agents”and possibly agents for
flowability regulation. The present invention is illustrated but in no way
limted by the follow ng Exanpl es. WD 01/ 70694 PCT/ HROO/ 00011 9 Exanple 1
The crysExampldilfi cation | of torasemide (3.00 g) prepared according to
Acta Cryst. B34 (1978) 1304-1310 was suspended in 60 m of dem neralised
wat er at 25C, 30 drops of an aqueous anmoni a sol ution were added and the
obt ai ned | i d f r :

Chen 111 0eca Rt [ 8f (GRS (o0 B PP AL RepRlng o Ja PP o
about -7BG4 (19&8RUPOA-1316 was susprnded anrednid ofedemineralised woater at 25°C, 30

| yophilization, After isolation fromthe |yophilizatjon vessel there were
obt ai neddpons70%) aBfagueous APABIGSSAIBHAR éﬁ?féea‘ffg‘d’i Wi adﬂ@ &ptal tSPi’rﬁloé'oiVWﬁ

(appar at r |t} i t ! Lon:. B( ) ehi : f

sof t eni ngt%%%&)a%o £ %?g]%: Q%é@%ﬁ%%gl fc{rg%ﬁ)gr{duggoa&ﬁ ﬁ%%gﬂeﬁ@%:%bgrég@%%%?s@ Fc IR
spect r umygliitibAewagnpdLnast shepératire Jof hbvas -TEVr delrdupoiBthe watétheand

| R-spectrophot oneter Nicolet-Magna 760. The characteristic X-ray powder
pattern asuyhdaiwvere réngye@bndm i8d in the instrunment PH LIPS PW710
under Cu X-rays [2 (CuKal) = 1.54046 A and X(CuKa2) = 1.54439 A]. The
characteristic DSC curve of the sanple as shown in Fig. 3 was recorded in

the After isolation from the lyophilization vessel there were obtained 2.87 g of an

amorphous torasemide modification; melting point (apparatus for melting point
determination: Biichi 535): start of softening at about 80°C, decomposition at about
148°C.

The characteristic IR spectrum of the sample as shown in Fig. 1 was recorded in KBr

in the IR-spectrophotometer Nicolet-Magna 760.

The characteristic X-ray powder pattern as shown in Fig. 2 was recorded in the
instrument PHILIPS PW3710 under Cu X-rays [AM(CuKa;) = 1.54046 A and A(CuKo,)
=1.54439 A].

The characteristic DSC curve of the sample as shown in Fig. 3 was recorded in the

apparatus Perkin-Elmer DSC?7 at a heating rate of 5°C/minute.
Example 2

The crystal modification I of torasemide (0.08 g) prepared according to Acta Cryst.
B34 (1978) 1304-1310 was dissolved under stirring in 50 ml of demineralised water at
a temperature of about 80°C within 3 hours, whereupon the solution was cooled to
room temperature and filtered. Subsequently, the solution was frozen at a temperature

of about -50°C and the water was removed by lyophilization.



apparatus Perkin-Elnmer DSC7 at a heating rate of 5C m nute. Exanple 2 The
crystal nodification | of torasem de (0.08 g) prepared according to Acta
Cryst. Ba#® (1k8¢3) 1304- 1310 was di ssol ved under stirring par/meRooooQf

dem neralised water at a tenperature of about 80C within 3 hours,

wher eupon the solution was cooled to rgomtenperature and filtered.
Subsequently, the solution was frozen a tenperature of about -50C and
the water was renoved by |yophilization. WO 01/ 70694 PCT/ HROO/ 00011 10
After isolation fromthe |yophilization vessel there were obtained 0.05 g
of an anorphous torasem de nodification; melting point (apparatus for

mel ting j nt. term natjon: Buchi .535): start of softenin abo 80C,
Gecomos i isafiaBoont 1h dyorhiliesod st Bisse vee bl Ehsed ‘daabl o
correspo t e .h 3 digfd I i ned
' Beampraoiptidhs: M MR R lod el MR RARHE TR IO RARE 1948 O)
pr epar eddetennirditiog: BiicAt 535 Lrstadt .of BFeen{rid ZBHbAR0RGT3 Idcormpositsmeatdalbiitn 50
m of dem neralised water at 10C, 10 drops of an aqueous anmoni a sol ution
were addé#8%nd the obtained solution was stirred at the same tenperature
for 12 hours and then filtered. Subsequently, the solution was frozen at a
tenperature of about -60C, whereupon the water and anmonia were renoved by
| yophi | i TakiIRNspebirifii of 8@ filus Obtdinedsimpld y@Béspbhded t® the/ ER %quthhlﬁr@ iher e
obtained 0.98 g of an anorphous torasem de nodification; nelting point

( appar at newfapromphpes mydpid¢ation eheisediim&Example Buchi 535): start of softening
at about 80C, deconposition at about 148C.

Example 3

The crystal modification II of torasemide (1.00 g) prepared according to Acta Cryst.
B34 (1978) 1304-1310 was suspended in 50 ml of demineralised water at 10°C, 10
drops of an aqueous ammonia solution were added and the obtained solution was
stirred at the same temperature for 12 hours and then filtered. Subsequently, the
solution was frozen at a temperature of about -60°C, whereupon the water and

ammonia were removed by lyophilization.

After isolation from the lyophilization vessel there were obtained 0.98 g of an
amorphous torasemide modification; melting point (apparatus for melting point
determination: Biichi 535): start of softening at about 80°C, decomposition at about
148°C.

The IR spectrum of the thus obtained sample corresponded to the IR spectrum of the

new amorphous modification obtained in Example 1.
Example 4
The crystal modification III of torasemide (1.00 g) prepared according to HR patent

application P980532A (US patent application 09/187046) was suspended in 50 ml of

demineralised water at 20°C, 10 drops of an aqueous ammonia solution were added



The IR spectrum of the thus obtained sanple corresponded to the IR spectrum
of the new anorphous nodification obtained in Exanple 1. Exanple 4 The
crystal ma@ fieeli on 111 of torasemide (1.00 g) prepared aea@iriongotio HR
patent application P980532A (US patent application 09/187046) was
suspended in 50 m of dem neralised wafer at 20C, 10 drops of an aqueous
ammoni a sol uti on were added WO 01/ 70694 'PCT/ HROO/ 00011 11 and the obtai ned
solution was stirred at the sane tenperature for 5 hours and then

filtered. Subsequently, the solution was frozen at a tenperature of about
-60C,  whed ¢hpohtainel selugionawds atirrediai the rsameetepvratatvye (90 Shhours amidothen
After isqlation fromt | yophilij.zati on yvessel  there were obtajned g
of an | abeiso gy (bR v RD AR ot o KHOPHRRES fARD s PR

mel ting i h&edd %‘m’? ' Lovd i8pi ng at about 80C,
decorrpos?\?lle{c:)gnupggetg gfj%t léfg : Hl?}vlsﬁezl?é%?rum%l Plﬁgfkﬁ\lgg obt ai ned sanpl e
corresponded to the IR spectrum of the new anorphous nodification obtained

in Exanple 1. Exanple 5 A m xture, (0.08 g) of crystal di ficatjons and
Il of toAiE?éniSG@U]QFleﬁ&nédhﬁcb’@pgllﬂéuoﬂo"?ﬁéﬁ’]a thergsyerg ti‘@@é’ﬁbg%ﬂé@i}o

was di ssg] v nd RER P . dem.neral. r . .

t enper at M%O%gbgéfﬁ%gew%(}lﬁc%gor% lﬁ%ﬁlnmleﬁp@hb %%glsm?%f uql?f(glin S mnt
cool ed t geteRAMALRAP BiRhUBS SRNdafti dft f5fRshindSub aboues0iQ,, déddvenmnitivn anabest
frozen at a tenperature of about -40C and then the water was renoved by

| yophi |'i 2487@n. After isolation fromthe |yophilization vessel there were

obtained 0.06 g of an anorphous torasem de nodification; nelting point
(apparatus for nelting point

The IR spectrum of the thus obtained sample corresponded to the IR spectrum of the

new amorphous modification obtained in Example 1.

Example 5

A mixture (0.08 g) of crystal modifications I and II of torasemide prepared according
to Acta Cryst. B34 (1978) 1304-1310 was dissolved under stirring in 60 ml of
demineralised water at a temperature of about 90°C within 10 hours, whereupon the
solution was cooled to room temperature and filtered. Subsequently, the solution was
frozen at a temperature of about -40°C and then the water was removed by

lyophilization.

After isolation from the lyophilization vessel there were obtained 0.06 g of an
amorphous torasemide modification; melting point (apparatus for melting point
determination: Biichi 535): start of softening at about 80°C, decomposition at about

148°C.

The IR spectrum of the thus obtained sample corresponded to the IR spectrum of the

new amorphous modification obtained in Example 1.

Example 6



determ nation: Buchi 535): start of softening at about 80C, deconposition
at about 148C. The IR spectrum of the thus obtai ned sanple corresponded to
the IR spa@tduiosaf the new anorphous nodification obtai na¢tirfoasal € 1.
Exanple 6 WO 01/ 70694 PCT/ HROO/ 00011 12 A mixture (0.08 g) of crystal

nodi fications Il and IIl of torasem de &repared according to Acta Cryst.
B34 (1978) 1304-1310 and HR patent appl% cation P980532A (US patent
application 09/187046) was di ssol ved under stirring in 60 m of

dem neralised water at a tenperature of about 100C within 5 hours,

wher eupoA mirgueo(0.08 ghofiarystd sredificationsddand dHpdrtarasemidapreparadedes@rding
Subsequent |, he i fr.Qzen a tenperature out. 50 nd
Chen tnotadiiaCage i HED 130 IR OR hattRpp Bretiup G0 ShA4 Tyt

| yophi |'i k O K i 007 ; 2

t o asen A B L A SR M0 T AL water at
det er m nattemperaBuehof &RAjt: 100CEr within § didues)i wheretipab ohet s8dEondeavopasdttoon

at about 148C. The IR spectr of the thus obtained sanple corresponded to
the IR swﬁ@np@@mlﬁ@ndfﬁwrsﬁo%wemit ¢ selufion ey HoreR 2l A [ERARRIHES ]

Exanpl e éf ﬁbéﬂt’%ﬁﬂ% ahd 0 e \%tteg %?: Er@lln&ggcgt){r 'I%g)j:h%i%#g) and |11 of

t orasem de prepared according a 1304- 1310 and HR
pat ent applicati on P980532A (US patent application 09/187046) was
suspended in 50 nml of dem neralised water at 5C, 10 drops of an aqueous
ammoni a @dtent isolatiger &roatdbe lyephilivetionheessel tharenweess obtainedd).87 gtoleasane

tenperature f.or 18 hours, wher.eupon it s filtered. Subseguently, the

sol ut | on LS, orasmie; Snodlifigations mrefiy o EEPpmEHEn It Helhe: BMng

ambnl & determination: Biichi 535): start of softening at about 80°C, decomposition at about
148°C.

The IR spectrum of the thus obtained sample corresponded to the IR spectrum of the

new amorphous modification obtained in Example 1.
Example 7

A mixture (1.00 g) of crystal modifications I and III of torasemide prepared according
to Acta Cryst. B34 (1978) 1304-1310 and HR patent application P980532A (US patent
application 09/187046) was suspended in 50 m! of demineralised water at 5°C, 10
drops of an aqueous ammonia solution were added and then the solution was stirred at
the same temperature for 18 hours, whereupon it was filtered. Subsequently, the
solution was frozen at a temperature of about -60°C and then the water and ammonia

were removed by the lyophilization.

After isolation from the lyophilization vessel there were obtained 0.98 g of an
amorphous torasemide modification; melting point (apparatus for melting point
determination: Biichi 535): start of softening at about 80°C, decomposition at about
148°C.



were renoved by the |lyophilization. After isolation fromthe |yophilization
vessel there were obtained 0.98 g of an anorphous torasem de nodification;
mel ting pRigyogRparatus for nmelting point determ nation:pBUskionssd) -

start of softening at about 80C, deconposition at about 148C. WO 01/70694
PCT/ HROO/ 00011 13 The IR spectrum of the thus obtained sanple corresponded
to the IR spectrumof the new anorpho nodi fi cati on obtained in Exanpl e
1. Exanpl e 8 The anorphous torasenm de nodification (3.0 g) prepared
according to Exanple. 1 of the present invention was suspended in 60 m of
deni ner alThs @R sprtaumadl eCthus ®btaned sampleacoragppendad sonttonIR spedtmat ther e
added and the obtained solution was_ . stirred at the sane tenperature for 30
mi nut es BAY aERhes modaficatmmptained dn yixampée Isol uti on was frozen at a
tenperature of about -30C, whereupon the water and ammonia were renoved by
| yophilization. After isolation fromthe |yophilization vessel there were
obt ai nedEgmﬂﬁ)lg gof an anorphous torasem de nodification; nelting point
(apparatus for nelting point determnation: Biichi 535): start of
softening at about 80C, deconposition at about 148C. The IR spectrum of

t he thus

bt ai ned sanpl e corres ded to the IR spectrumof the new
anor phoul R PEa BiesBRerEatI BRI bk Propeip pee e o e 6 o)
of crystgle pRAbA GREHABR Was khsRRded lth 60 miobLYBMiAGaREQPH L& av95ardBDg to
Acta Cryst. B34 (1978) 1304-1310 and HR patent application P980532A " (US
pat ent appipscaf anrq@@bls AddBpnansblufion heeranaddeidoarsd tthe abtaihdd sohdidn sasi on
stirred at the same temperature for 30 minutes and then filtered. Subsequently, the
solution was frozen at a temperature of about -30°C, whereupon the water and

ammonia were removed by lyophilization.

After isolation from the lyophilization vessel there were obtained 2.94 g of an
amorphous torasemide modification, melting point (apparatus for melting point
determination: Biichi 535): start of softening at about 80°C, decomposition at about
148°C.

The IR spectrum of the thus obtained sample corresponded to the IR spectrum of the

new amorphous modification obtained in Example 1.
Example 9

A mixture (1.20 g) of crystal modifications I, II and IIl of torasemide prepared
according to Acta Cryst. B34 (1978) 1304-1310 and HR patent application P980532A
(US patent application 09/187046) and of the amorphous torasemide modification
prepared according to Example 1 of the present invention was suspended in 60 ml of
demineralised water at 25 °C, 10 drops of an aqueous ammonia solution were added
and the obtained solution was stirred at the same temperature for 30 minutes,
whereupon it was filtered. Subsequently, the solution was frozen at a temperature of

about -30°C and then the water and ammonia were removed by the lyophilization.



prepared according to Exanple 1 of the present invention was suspended in
60 mM of demneralised water at 25 C, 10 drops of an aqueous ammoni a

sol ution weyf,eded and the obtained solution was stirred@Eigkddfosame
tenperature for 30 mnutes, whereupon it was filtered. Subsequently, the
solution was frozen at a tenperature of ., about -30C and then the water and
ammoni a were renoved by the |yophili zatlfon. WD 01/70694 PCT/ HROO/ 00011 14
After isolation fromthe |yophilization vessel there were obtained 1.18 g
of an anorphous torasem de nodification; melting point (apparatus for

mel ti ng Adientisolebar flonatthe nlyophilizhiiorn 3tesselstimre weres obtanedidl. 58 @ba:ﬁmnSOC
deconposition at about 148C. __The IR spectrum of the thus obtained sam

cor r espodaehoyst rasqmidse mradificagion; hmeltingy RoBy (RBRATaMSqTeY daeliing BBF’&l ned

accor ai o paisriRRT HashEs3oR AT o AR Rl A RRUAIES PR Bl Rl AR o,

of the redgegse of the active substance in water at a tenperature of 37C
(USP 24) and ‘the results are represented in Table 1. Table 1: Rel ease of
the anorphous torasem de nodification in water (USP 24) (37C 50 rpm 1000

210) 1;-' ge Tﬁe& assb%gtr%lg{ SPhe %%s o%tame& satglpl(e@orrespondeciS to the II% spectrum cﬁs th13 0

new amorphous modification obtained in Example 1.

Example 10

The amorphous torasemide modification prepared according to Example 1 of the
present invention was subjected to the test of the release of the active substance in

water at a temperature of 37°C (USP 24) and the results are represented in Table 1.

Table 1: Release of the amorphous torasemide modification in water (USP 24)
(37°C, 50 rpm, 1000 ml)

Time Released torasemide
(minutes) (%)
0 0
15 6.8
30 10.2
45 13.0
60 15.9
90 20.4
120 24.9




90 20.4 120 24.9 WO 01/70694 PCT/HROO/ 00011 15 Cainms 1. Anorphous
torasem de nodification characterized by the follow ng data: DSC
exot her m wo@XoedM at about 147C (onset at about 144C); X-pcEYHRDWIEN

pattern (2 O: no diffraction maxi ma due to the anorphous nature; IR
characteristic absorption bands at 29001 to 3366 cm1 and at 1400 to 1703 cm
1 - 2. Anorphous torasem de nodificati én according to claim1,

characterized in that it is chemcally pure. 3. Process for the
preparation- of the anmorphous torasem de nodification according to claim
1, characterized in that torasen de noliscati ons are dissolved in water
with or without the addition of a base at a tenperature from5C to 100C
within 5 mnutes to 24 hours and then the solutions are cooled to a

temperatyre f h@l%qo}ﬁseh?i@gn?&ﬁﬂ%gcg{ %I%agleu%t.@ﬁ?é’c?gy tlfeagdg%c@ﬁlﬁ%%afaqr the

preparation of the anorphous torasem I catlon g to claim3,
char act eDSZedxbtherihid masimbm dtabaseid ThEC (maef atcadtouond4UCyst al  torasemn de
nodi fications I, Il or 1l or an anorphous_torasem de nodification or any
i xt ur e Bfraypewdey pattern ¢k @3are didlrastdon maximasiyeto the ameephqusedsf an

of 1 ho. aloFPGREToH dbarmelieh BnT et i Fhe Gk EaIopgp LS cREEPAT LI On

characterized in that aqueous ammoni a solution is used as the base. 6.
Process for the preparation of the anorphous torasem de nodification
2. Amorphous torasemide modification according to claim 1, characterized in that

it is chemically pure.

3. Process for the preparation' of the amorphous torasemide modification
according to claim 1, characterized in that torasemide modifications are dissolved in
water with or without the addition of a base at a temperature from 5°C to 100°C
within 5 minutes to 24 hours and then the solutions are cooled to a temperature from

-20°C to -70°C and water is removed.

4. Process for the preparation of the amorphous torasemide modification
according to claim 3, characterized in that as the torasemide modifications crystal
torasemide modifications I, II or III or an amorphous torasemide modification or any
mixture of the crystal torasemide modifications I, II and II and of an amorphous

torasemide modification are used.

5. Process for the preparation of the amorphous torasemide modification
according to claim 3, characterized in that aqueous ammonia solution is used as the

base.

6. Process for the preparation of the amorphous torasemide modification
according to claim 3, characterized in that lyophilization is used as the method for the

removal of the water and the base.



according to claim3, characterized in that |yophilization is used as the
nmet hod for the renoval of the water and the base. WO 01/ 70694

PCT/ HROO/ Q@i bosok6 7. The anor phous torasem de nodifi cati geragR0ddng to
claim1l1, characterized in that it is used as a raw material for the
preparation of pharmaceutically acceptghle torasem de salts. 8. The

anor phous torasem de nodification according to claim1l, characterized in
that, as a formof torasemde, it is used as a diuretic, as an agent for
preventing heart or heart tissue damages caused by netabolic or ionic
abnor mal 7.t i esTlassmoiphaes terashmids otelifiegtiomacdeedingdatalaim 1otharpetenised i,

angi na pectorjs, asthma, h rtensi on, nephr.oed ul monpary ede

pri mary %ﬁﬁ lisic 5 aaqa%grfaz‘?%ﬁi éﬁ’f}tﬂéeﬂrFP%F‘{lgn y ceuy u?c,cegfa%%ona,
for decrgasi Hgdég%ﬁsaocul ar pressure, acute or chronic bronchitis, in the

treat ment ofe cerebral edema caused by trauma, ischem a, concussion of the
brain, netastases or epileptic attacks and in the treatnent of nasal

i nfections caused by allergens. 9. A_pharnmaceutical form characterized in
that, asthe rasgaide mocﬁﬁ%twmy% igerte Qlripe lapATALIEHESY MR

AOIP
amor phou 8@%3%@@0%‘?§£g&%{ LRt 190 REF A5 U DifrdiR, oS afl! e?rg/ %1;@%2%?% lééﬁ{

t hat pur ohe or nore pharnaceutic

addi ti vegr Rbh tRSuS daftages calisdd by tastebolie b Vahicvashorarlitivh assciated Iwitlos e
derivatives, nould rel ease agents, and anti adhesi ve agents and possibly

agent s fischerhlapviabihe tixeatragui af | iombosisAapamanaeetotisc #thies rhypetangiong t o
claim$, né:p o e:,[n%,i 1238 m(it)rrllargfhgéenilg, ip%in?arglagrll(? tSecorzlida(?r?pestféllo(sate%nigrﬂ, | Bhiell on.
syndrome, tumour, glaucoma, for decreasing intraocular pressure, acute or chronic
bronchitis, in the treatment of cerebral edema caused by trauma, ischemia, concussion
of the brain, metastases or epileptic attacks and in the treatment of nasal infections

caused by allergens.

9. A pharmaceutical form, characterized in that, as the active ingredient, it
contains an effective amount of the amorphous torasemide modification according to
claim 1 without or, for that purpose, combined with one or more pharmaceutically
acceptable additives such as sugar, starch, starch derivatives, cellulose, cellulose
derivatives, mould release agents, and antiadhesive agents and possibly agents for

flowability regulation.

10. A pharmaceutical form according to claim 9, characterized in that it is a tablet,

a capsule or an injection.



