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also abbreviated below as "benzamide 1", is described, for example, in US Patents
15 5574 069 and 5 776 980 and corresponding publications, for example EP-A-
612 724, which are incorporated herein by reference and whose contents are
explicitly part of the present disclosure. The benzamide | has valuable
pharmacological properties. It inhibits ATP-sensitive potassium channels and
prolongs or normalizes a shortened action potential of heart muscle cells, as can
20 occur, for example, in ischemic conditions of the heart, without causing a marked
depolarization of the cell membrane of B-cells of the pancreas and a hypoglycemic
action. The benzamide [ and its physiologically tolerabie salts are suitable as
pharmaceutical active compounds for the prevehtion and treatment of various
disease states, for example of cardiac arrhythmias such as ventricular fibrillation, of
25 ischemic conditions of the heart or of a weakened myocardial contractile force, or for
the prevention of sudden cardiac death. The bernzamide | and/or its physiologically
tolerable salts are preferably erﬁbloyed for this in the form of pharmaceutical

preparations which are tailored with respect to their composition and the



PCT/ EPOO/ 02984 CI H3CQ\ S OO HJ H H H3C O al so abbrevi ate
" benzamagegglesisri S described, for exanple, in US Patents g)z 069 and 5
776 980 and correspondi ng publications, for exanple EP—AP W22%%4hi ch are

i ncorporated herein by reference and whose contents are explicitly part of
t he present disclosure. The benzam d& | has val uabl e pharnmacol ogi cal
properties. It inhibits ATP-sensitive potassium channels and prolongs or

normal i ze hort ened, action. p ntial of heart nuscle cells, as can 20
occur, d%‘?i?'sg?ﬁ %%(m $q1th,e§eﬁ§1mn@?e§ﬁq§t esHed on thenspaeifie cased fonewampigisi ng a

mar Kegn trteRpnadst [ g@‘ﬂ‘g ncy eas and
a hypg?gl ycem ?jf ﬂ?lﬁﬁp@%ﬁgﬁ%g@aﬁs {an | tsg?e 8'1 ’%‘ﬁf‘%é?’&'gﬁfﬁa?'& erabl e
sal t s paeparetibnsible as sophiansferdojectans and urvfesmspounds for the prevention
and treatnment of various disease states, for exanple of cardiac arrhythm as
such as ventricular fibrillation, of 25 ischemc conditions of the heart

or Bf Fartimajsexidtion et aheinicabioal srepitatidal &8s oftbn (4 ntion of
sudden car dFaC deat h. ' The benzam;g‘gb and/or its b ys?hf%eﬁggg?{ y tol erable

sal t s SHIRIOY, A RNEFRBCYUinA) B6lRICemPOURd which cortains am acidihgraceus basic

repar, esp their tion and the 9
R S GO £ b Sbieaal b e "RR Sbicle. I Fidre GOTRERIS { o ondi o ral
ef f ectse!(@d&y,r&moaelfa\rmieabllpeahsbrptlonm.e}vimrraewal‘ﬂ)i{aﬁora%metsm?ﬁt?rdm 01; solid

reparations such as s u in the-formo ui
P eha BBty ere Bvokds Hrondiy N 0 emal & saceHEsBiofos. Sxale. ¢ he
pr o@u%n%d)ﬁa@aﬁmggés ﬁﬂhelﬁifrém*a%h%%e bﬁﬁ-uvé cefrlﬁaﬁﬂna%‘f%?‘t eous to
enpl oy a pharnaceutical active compound whi ch contarns an acidrc group of,
basi c Phgraageutical prepesatians oaa@wdagea \Astblresmctctkn awﬁe,refhm toebr@nrpl e mflr;r e

favor I ehayi
favor g%&ren?é]ﬁlgﬁlftd t/"t] %re@éééfﬁ@e%qtﬁ?ﬁﬁ%@%dﬁg%{@ Bifﬁ’r‘g 190 ﬁ? of i I e The
use ofolatispecf pharmsatdutichbactivsapigourks, é@ﬁe@tlaﬂ@oh@b’iﬁtléﬁé’ YHi@fes 4N the
preparation of the active conépound or .of the

solvent, contain only water or mainly water, it is often advantageous, for the

IS5 obtainment of an adequate solubility, to employ a pharmaceutical active compound in
the form of a suitable physiologically tolerable salt.

The hydrogen atom on that nitrogen atom of the thiourea group in the benzamide |
which is bonded to the sulfonyl group has a relatively high acidity. The benzamide !
!0 can form salts with bases, for example metal salts, in which a hydrogen atom is
replaced by a monavalent metal ion or one equivalent of a polyvalent metal ion and
which can be formally represented by the formuia il &
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in which the cation M can be, for example, a monovalent metal cation or one
equivalent of a polyvalent metal cation, for example a sodium ion, a potasswm ion or

one equwalent of a calcium ion or magnesium ion. An advantageous sait for use in
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The formula Ill, however, is not to be understood as meaning that it shows, in each

case for the solid or the dissolved sodium salt, the actual relative arrangement of the

sodium ion and of the organic anion. The sodium ion can also be located in another

position relative to the atoms in the anion, for example it can be coordinated to the
10 suifur atom of the thiourea group. The sodium salt of the benzamide I can, for

example, likewise be represented by the formula |V
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15 which, however, in tum is not to be understood as meaning that the single bonds and
double bonds indicated therein represent the actual bonding conditions, or it can be
represented by the empirical formula Cq9H21CIN3sNaQOsS..

The preparation of the benzamide | is carried out according to the details in US
20 Patents 5574 069 and 5 776 980 and corresponding publications, for example EP-A-
612 724, by deprotonating 5-chioro-2-methoxy-N-(2-(4-methoxy-3-aminosuifonyl-

phenyl)ethyl)benzamide in the aprotic solvent dimethylformamide using_éodium



NIN HNa HBC-O5 The fornmula I, however, is not to be usgﬂg god as
meani nglﬁt hat it shows, in each case for the solid or the so ved sodi um
salt, tHE9Y611§2l rel ative arrangenent of the sodiumiont Bte organic
anion. The sodiumion can also be |ocated in another p03|t|on relative to
the atons in the anion, for exanple it can be coordinated to the 10 sul fur
atom of the thiourea group. The sodiumsalt of the benzam de | can, for
exanpl e, |likew se be represented by the fornula IV S 00 NJ~ H H3CN, N Na+
| V 15hydridehand tverv ezacting it with methpoisothuodyanakel eitet isolbtian crfrﬂmmmyumhat t he

bond St Sbie ot ierEay e TPapr B IR S HoB) B acpr rekre Rotdhu
G 9H2 ﬁa th&R IR RAIAE alb Wit dHifadtleAZédhitRe |de't§!e@iaB¥ éﬁ‘ﬁhnﬁ gt
according to the details in US 20 Patents 5 574 069 and 5 T76 980 and

c orr eﬁme@phg’l pilsture atltodnsirc’t:fdpne)@&hép e ppdipm galbisanvepeddprtBeonat i ng

I d
' 2 need e gitne of iRyl Al ety e R S G "ot
2003h,tﬂrﬂ' é&l??@/,@@rtﬁ% ﬁgj?hrt:qée'eanﬁbm Eaﬂura;detsmt@dl ::-1 tw]etﬁtmr?rragmdty w_ntg I
t hi ocyanat e e isolation sodi ym . sa e benzani
|t er g aitbeyly. ddm FRGTENS dea deoveddr 'Eﬁtr‘?ﬁ P RS RBENGRLLL | bed,
and t A RUNIBIS ¥ rbcipfleut & fiferabRAS Fech rd8/RblAfdn. Bh pouri ng
t he reac |on m xtu to hy

rochloric acid, the SOdI umsalt is converted
i nt o &dditidn od monplolarudenis shich asctor eixammpde f diiseprepyll ethtdrctheireactien at ed by

filtrati The dluntsa sel f, . can be isolated from eactlon

i ot erealetes TS farmypf &F Pl ofith oty Hepermi e o b The sl «
fema' NRs Gl kor Q46 FOpAthadeUtiBal prepetatithsand WHaldail Ibleaﬁbabté aftérs not 1
possible to precipitate out a filterable solid by coo or evaporation.
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the reachi %?eparatton of the sodium salt sodium hydride is employed and hydrogen gas
is released, which necessitates complicated precautions in terms of apparatus and
|5 safety measures for camrying out on a large industrial scale. It is an object of the
present invention to make available, in a simple manner suitable for carrying out on a

large industrial scale, the sodium salt of the benzamide | in a form suitable for

pharmaceutical use.

20 It has now been found that the sodium salt of the benzamide | can be prepared in a

solid crystalline form suitable for pharmaceutical use by reaction of the benzamide 1

3

with basic sodium compounds, for example sodium hydroxide or sodium alcoholates.
Surprisingly, it tumed .out here that the solid crystalline sodium salt of the benzamide
| can oceur in a number of different crystal modifications, i.e. in polymorphic forms,
25 which can be prepared specifically by adjustment of the reaction conditions and/or of
the crystallization conditions and which differ in their physicochemical properties.
Thus these crystal modifications differ, for example, in their solubility, rate of
dissolution or the behavior during pharmaceutical processing and allow the
production of pharmaceutical preparations having different property profiles starting
30 from a single parent compound. The present invention thus relates to the crystalline
sodium sailt of 5-chloro-2-methoxy-N-(2-(4-methoxy-3-methylaminothiocarbonyi-
aminosulfonylphenyl)ethyl)benzamide and in particutar to the individual eetYmorphic
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X-ray diffraction diagram using Cu K1 radiation:

strong X-ray reflections: 7.15 °, 11.10°, 22.85°, 23.10°, 26.80°;

medium-strong X-ray reflections: 9.90°, 13.35°, 13.80°, 14.00°, 14.90°, 18.65°
20 19.85°, 21.60°, 22.55°, 23.90°, 24.30°, 26.45°, 27.15°, 28.25°, 28.35° 28.95%

crystal modification 3 (polyrorphic form 3) of the sodium salt of S-chloro-2-methoxy-
N-(2—(4—methoxy-'o‘-methylaminothiocarbonylaminosu!fony!pheny[)ethyl)benzamide
which has X-ray reflections at the following diffraction angies 2Theta (in °) in the

25 X-ray diffraction diagram using Cu K 1 radiation:
strong X-ray reflections: 8.35°, 11.75°, 11.95°, 13.70°, 19.75°, 20.90°, 21.90°, 24.90°,
26.40°, 28.45°;
medium-strong X-ray reflections: 12.45°, 15.80°, 16.45°, 18.10°, 18.45°, 19.35°,

19.45°, 21.40°, 22.20°, 23.00°, 25.15°, 25.45°, 30.15°:
30 : -
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designated here as medium-strong X-ray reflections. Further details regarding the
X-ray diffraction diagrams, which can also serve for further characterization of the
crystal modifications 1, 2, 3 and 4, are found below. The X-ray diffraction diagrams
obtained under the condifions indicated are shown in Figures 1 to 4 (Fig. 1is the

’0 diffraction diagram of crystal modification 1, Fig. 2 that of crystal modification 2, Fig. 3
that of crystal modification 3, Fig. 4 that of crystal modification 4). In the figures, the
diffraction angle 2Theta (in °) is plotted in the abscissa direction and the intensity is

plotted in the ordinate direction.

25 The crystal madifications 1, 2, 3 and 4 of the sodium salt of the benzamide 1 are well-
crystalline colorless solids, which are excellently filterable, can be dried rapidly and
are even pourable in the dry state. The solids are stable on storage at the customary
temperatures and also at medium to higher atmospheric humidities. Depending on
the crystal modification, they have an excellent water solubility on account of which

30 they are particularly advantageously suitable for use in pharmaceutical preparations,
in particutar for the production of solutions which are intended, for exa_mgi»_:—z, for

intravenous administration, but aiso for the production of pharmaceutical forms to be
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y adjusting the process parameters the salts can be obtained in the desired
20 crystaliine form. The technical implementation of the reaction and isolation of the
product can be carried out by the customary standard procedures familiar to the
person skilled in the art.

Suitable basic sodium compounds for converting the benzamide | into the sodium salt

25 are, for example, sodium hydroxide and sodium alcoholates, in particular the sodium
salts of (C4-Cy4)-alkanols such as sodium methoxide (= sodium methylate), sodium
ethoxide (= sodium ethylate) or sodium propoxide (= sodium propylate), but also, for
example, sodium compounds such as sodium carbonate or sodium
hydrogencarbonate. Preferred basic sodium compounds are sodium hydroxide,

30 sodium methoxide and sodium ethoxide, in particular sodium hydroxide. In the
conversion of the benzamide ! into the salt also two or more basic sodium-

compounds can be present, for example soedium hydroxide together with one or both



above are obtainable. The sodium salt of
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reaction and I'solation of the product can be carried out by the custonmary
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parti cethployeddn solid yomoer dethd formiad sobdionerasisuspensiohe. benzanide | into the
salt also two or nore basic sodium conpounds can be present, for exanple
sodi um hydr oxi de together with one or both WO 00/ 63167 8 9 OCT 404
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Sodi um conpounds such as sodi um hydr oxi de or sodi um al cohol ates are
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salt are 1 organi c” sol vents, for exanple alcohols, in particular
( CHEHAdE mbka polvents; it particsilarenbdures of éva onengrerpfihe g@ovementipregr opanol |

h dr. i - j -
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di net hyl sul foxide. There can al so.be enpl oyed m xtures of t
goth the individual solvents and tahe mi uresn& N)cl) or more solvents canmeﬂso be

employed in the presence of water or as a mixture with water. The mixtures of two or
20 more organic solvents or of organic solvents and water can contain the components
in any desired quantitative ratios, the quantitative ratios preferably being selected
such that a single-phase solvent mixture is present. Preferred soivents are methanol,
ethanol, mixtures of methanol and ethanol, mixtures of methanol and water, mixtures
of ethanol and water, and mixtures of methanol, ethanol and water. The amount of
25 the solvent or solvent mixture can be chosen such that the starting compounds, i.e.
the benzamide | and the basic sodium compound, are dissoilved, but the amount can
also be selected such that one or both starting compounds are only partially
dissolved and a suspension is present. Even if a suspension is present, the sodium
salt of the benzamide | is surprisingly obtained quantitatively and in high purity.
30
The reaction of the benzamide [ with the basic sodium compound can be carried out

in a wide temperature range. It is preferably carried out at temperatures from abqut



15 or nore solvents, in particular m xtures of two or nore of the
abovenenti oned sol vents, for exanple mixtures of two al cohoBsOCsTu@WSas

m xt ur eswofeessgtshanol and et hanol or m xtures of one or ls with
one or nore ethers. Furthernore, both the individual soI vents an t he

m xtures of two or nore solvents can a so be enployed in the presence of
water or as a mxture with water. The m xtures of two or 20 nore organic
sol vents or of organi c solvents and vvater can contain the conmponents in
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pr ef er abl gpcarrl ed out at tenperatures from about -10C to about +50C, very
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the sodiumsalts accordFl)ng to the I'nvention to esta
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sodiumsalt. The salt formation can |ikew se be carried out in a wde

pr es s RESFURGEOM 2ot hip to ahous Sdaan, ireaamcanr sbout 1baste aboutaBbarl0 bar .

It can be <carried out under atnospheric pressure, that is at about 1 bar
(105 Pa), but it can also be carried out under |ower pressure, for exanple
i n a vBwioonvershor ehiedienziansde ¥ évto its sodium salt can be carried out in

customary equipment. On the larger scale, it is preferably carried out in a batch

20 operation in customary stirring vessels, for example in glass or enameled vessels or
stainless steel vessels. The benzamide | can be infroduced initially and the basic
sodium compound then added, or the basic sodium compound can be introduced
initially and the benzamide | then added, or both starting compounds can alsoc be
metered simultaneously into the reaction vessel. The addition of a substance can be

25 carried out in one or more portions or it can be metered in continuously. The actual
reaction of the benzamide | with the basic sodium compound is in general completely
terminated after a short time. In particular in the case of batches on a relatively large
scale, the mixture is advantageously stirred under defined conditions for some time
before the isolation of the sodium salt, for example about 1 to about 30 hours.

30
The work-up is preferably done b;/ isolating th-ewre'sulting" solid crystalline-sodium salt
of the benzamide | by filiration or centrifugation. The sodium salt can be isolated from



by distillation, or under higher pressure, for exanple if it {,& tended to
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Dependi ng on the conditions under which the reactlon is carried out, it?
can, however, also be advantageous in order to obtain a high yield and
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by recrystallization. The present invention relates in particular to
pr oces¥stallizationefshe sadiam eait efe WQEds@dltmesmta! mbdificatioes1agj derd from

t he be d whi ch by nmean f the defined
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otherwise, the above illustrations for carrying out the salt formation otherwise
20 correspondingly apply to these processes described below.

The invention thus relates to a process for the preparation of crystal modification 1 of
the sodium salt of 5-chloro-2-methoxy-N-(2-(4-methoxy-3-methytaminothiocarbonyl-
aminosulfonylphenyl)ethyl}benzamide, which comprises reacting 5-chloro-2-methoxy-

25 NA2-{4-methoxy-3-methylamino-thiocarbonylaminasulfonylphenyl)ethyl}benzamide
with a basic sodium compound in a mixture of methanol and ethanol or a mixture of
methanol, ethanol and water and working at temperatures from about -10°C to about
+40°C. Preferably, this process is carried out at temperatures from about 0°C to
about +35°C, particularly preferably from about +20°C to about +30°C. The basic

30 sodium compound employed for the conversion of the benzamide | into the sodium
salt is preferably sodium hydroxide. The proportions of the individual, solvents which

are contained in the solution or suspension of the one starting substance, and which



15 exanpl e by neans of the choice of the solvent and/or the terrperature at
whi ch the reaction of the benzamide | with the basic sodi Bm0EBNPGU

and/ or tWe gokiNstal i zation of the sodiumsalt are carri 0’0/054319 cryst al
nodi fications 1, 2, 3 or 4 of the sodiumsalt described above are
specifically obtained. If not specifi qq ot herwi se, the above illustrations

for carrying out the salt formation otherwi se 20 correspondingly apply to
t hese processes descri bed bel ow. The invention thus relates to a process
for the aratlon of cr%/stal nmodi fi cat]j tﬁn 1 of A the sodiumsalt of
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solvent m xture in he reaction of the benzamide | With the
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0.05 parts by volunme of water tq 1 part by vol une
indicated for mixtures of solvents indicate the relative amounts of the pure solvents
20 which are employed altogether when carrying out the reaction. The indicated parts by
volume do not relate to the relative volumies in the mixture obtained which can be

different as a resuit of the occurrence of mixing effects.

The present invention also relates to crystal modification 1 of the sodium sait of 5-
25 chloro-2-methoxy-N-(2-(4-methoxy-3-methylaminothiocarbonylaminosuifonyiphenyi)-
ethyl)benzamide, which is abtainable by the process for the preparation of this crystal
modification described above, in particular by the procedure and under the reaction
conditions, for example with respect to the temperatures or the quantitative ratios,
which are indicated in Example 3 described below.
30 )
The invention further relates o a process for tﬂe —prepa‘ration of crystal modification 2
of the sodium salt of 5-chloro-2-methoxy-N-(2-(4-methoxy-3-methylaminothio-



15 of methanol plus ethanol, for exanple about 0.01 parts by vol upme of
water to 1 part by volune of nethanol plus ethanol, for thdlCﬂr@:}!&ration of
t he sol Wemeo/g3iest ure in which the reaction of the benzanmPdd/HP6MIZI9Bd t he

basi ¢ sodi um conmpound is carried out. For this process and all other
processes described, it applies that {ghe parts by volune indicated for

m xtures of solvents indicate the relative anounts of the pure solvents 20
whi ch are enpl oyed al t oget her when carrying out the reaction. The indicated

art | i -nelatd [N ) e
ot ai et spRAbnb Ry BBy hoerdaiits, ShicK LA pHEES b de RS %,
ef f ectrsethbey-pi-EsehimathmenBinatiplaroinotiiacarbonplamminesafonpphdnybathiyty 1 of t he

di It . of 5- 25 . ] . )
ohl or PeRZABdRWinIE Basic SORiMT GRMPSURE R FTeihARGL AY 3 ixes of BRERA6hy ! phen
yl) ethuby Qﬁ@hlam@g g?amiiﬁn_ré fo ahtmpeaiLe Syatdie MWéfﬁhibﬁér, tf&eeﬁrgpﬂér ation

of this crysta fication described above, in particular by
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whi ch &%?Eﬁﬁfﬁﬁﬁrﬂlﬁﬁdﬂtwﬁ&om 20 hours. If desired, it can be determined
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Pr ef ergping proPardtion efftheisodiffisetts of the BeszdthiEE St dah e bavaRtageots from
about +40C to about +70C, particul arlt%ﬁ preferably to a t_errcﬁerature from
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succegBixireycante hertadhrsindicated anddingliy Sdomer temperature 63 bgtsebadsn
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20 about +10°C. The basic sodium compound employed for the conversion of the
benzamide | into the sodium salt is preferably sodium hydroxide. If the reaction is
carried out in a mixture of methano! and water, the proportions of the individual
solvents which are contained in the solution or suspension of the one starting
substance, and which are contained in the solution or suspension of the second
25 starting substance, are variable. If the reaction is carried out in a mixture of methanol
and water, on the whole the methanol and water are preferably employed in a ratio of
about 0.001 to about 0.1 parts by volume of water to 1 part by volume of methanol,
particutarly preferably in a ratio of about 0.005 to about 0.05 parts by volume of water
to 1 part by volume of methanol, for example about 0.02 parts by volume of water to
30 1 part by volume of methanol, for the preparation of the solvent mixture in which the

reaction of the benzamide | with the basic sodium compound is carried out,
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conpound can first be m xed together at a relatively | ow tenperature, for
exanpl e at roomtenperature or at a tenperature from aboutsy $29Ci00 about
+30C, t lvemod/kmer M Xture can be heated as indicated and filgpll 00%2439"‘“
tenperature can be set again before the isolation of the sodiumsalt, for
exanple a tenperature from about OC tp, 20 about +10C. The basic sodi um
conpound enpl oyed for the conversion of the benzamde | into the sodium
salt is preferably sodium hydroxide. If the reaction is carried out in a
m xt ur.e of net hanol  and wat the proportions of the individual solvents

r J - -
whi ch HPePESRNAINYENIPH %%réﬂﬁe&tt%ﬁyﬁf?* edfeRdine R of thersediime seltaf 5 ng
subst adHiSro-2RtLtHB! & | | i ' : ' of t he
second 250' st artp?ﬁ%ms%gﬁgék%?gnsgy? %1@%&5%& !%”3’@?’ ?@‘ﬁ&*ﬁi‘g}&e&ypr ed out
i n a retRylibenzsamidet whiahl is chidinabtecby thenprtduve setdiseribéd apevd grcheand wat er

f | | [ . ' f bout .0.001 t bout 0.1 ts b
vor undigpacitiet, RIS gSt it Bitof. M padiBiias o e hrasediuaiand Grdsr dher abl y
in § rrebt@ordtoaditivhs (fob @RaindlaiittireSp&t té%ﬁé%eﬁ%eY&h%@bﬁ%?itatﬁ@ 1 part

by vol ume of nethanol, for exanpl e _about 0.02 parts water to
30 1 gales.pyhigh arrdndicatest iRdr@ampledr deswribadhalomt i on of the solvent mixture
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the benzamide | into the sodium salt is preferably sodium hydroxide or a sodium (Cs-

20 Cy)-alkoxide, particularly preferably sodium hydroxide, sodium methoxide or sodium
ethoxide, in particular sodium hydroxide. Preferred solvents are methanot and a

mixture of methanol and water, in particular methanol.

If the reaction is carried out in a mixture of solvents, for example of methanal and

25 water, of methanol and N-methylpyrrolidone, of methanol and tetrahydrofuran or of
methano! and dimethyl sulfoxide, the proportions of the individual solvents which are
contained in the solution or suspension of the one starting substance, and which are
contained in the solution or suspension of the second starting substance, are
variable. If the reaction is carried out in a mixture of methanol and water, on the

30 whole the methanol and water are preferably employed in a ratio of about 0.001 fo
about 0.1 parts by volume of water to 1 part by volume of methanol, particularly
preferably about 0.005 to about 0.05 parts by volume of water to 1 part by volume of
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at tenperatures fromabout OC to about +35Cl1 particularly g&frml y from
about +20C to_about +30C. The basi c sodi um conpound enpl oye or the
conver s\YOP¥6f167t he benzamide | into the sodiumsalt is g 49844 sodi um
hydr oxi de or a sodium (C, 20 C4)-al koxide, particularly preferably sodium
hydr oxi de, sodi um net hoxi de or sodi ur? et hoxi de, in particul ar sodi um

hydr oxi de. Preferred solvents are nethanol and a m xture of nethanol and
water, in particular nmethanol. If the reaction is carried out in a mxture
of solmethiaanl, ffor eexmpie ebamit @2 paris byantime &f watartp 1oparelyvahahe afd

N- et hyl pyrroli dgne, of th | apd tetrahydrofuran or of nethanol and
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subst @t é adnixturesef mpthano] and hemethdpyrelidosecan thewhola thermathanal and of
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2003 Rrefgreplycnd it ﬁ%ﬁhawo@-?%ﬁstg&%ms fdbmetoylpyraidane 9,1 Perie of
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m xture 1n reaction o enza W t asi ¢ sodi um
c onpounpait ©ycmiumedofauethanbt, fortheqmeparation ©f ter soleent miunennavinichtioe e of

I d hyl | i ,..on the whole th th I 5
et RaeE PhiT A el et rRT LR TROU Koo MEobiN%. 05 1o
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met hanol , particularly referably about 0.1 to about 0.5 parts by vol une

of N reetinangl and|telwahydro ran@éepr%wa%emﬁén@d i TRtiRdT aboyt SdeaReue about
0.4 ' :
et st Bandd pY Ul e s DUSRRAIPA 1 IS byt SF0bBROL M 18l

r eact ipreferbblyhebduegniiaiu ateout 30 partst e valamiecoftettahydrofmpadad part bgrri ed out .
If the reaction is rried out .in m xt ure of nethano n
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pr ef E[Fad?{ by SBRIRY &f nhdthanéiatdrand teatidmliofihé QoRBAHixtdR® PAWhkighievol ume of
tetrahdyroturan to | part by volume of nethanol, particularly preferably
about reaction abthe bgozgraides! With {hsl bagic spdiuat eempavind & earmied utpart by 15

vol une of nethanol, for exanple about 20 parts by vol une of tetrahydrofuran
to |l part by volume of nethanol, for the reaction of the solvent m xture

i n whighgbherally illustrated above for the preparation of the sodium salt of the benzamide

20 |, it can be advantageous when carrying out this process as well as the other
processes described to additionally add one or more further solvents to the mixture
for the isolation of the sodium salt. For example, in this process for the preparation of 4
crystal modification 3 a solvent such as ethanol, isopropanol or diisopropyl ether can
be added to the mixiure, or the mixture can be metered into a solvent such as, for

25 example, ethanol, the amount of ethanol, isopropanol or diisopropyl ether being
variable. If the reaction of the benzamide | with the basic sodium compound is carried
out in methanol or a mixture of methanol and water and a further solvent is to be
added for the isolation of the sodium salt, ethanol! is preferably used. In an isolation of
the sodium salt of this type from a mixture of methanol and ethanol or methanali,

30 water and ethanol, the ethanol is preferably employed in a ratio of about 0.5 to about
10 parts by volume of ethanol fo 1 part by volume of methanol, partic;ula[ly preferably

in a ratio of about 1 to about 5 parts by volume of ethanol to 1 part by volume of



reaction of the benzamde | with the basic sodi um conpound is carried out.
As generally illustrated above for the preparation of the s dﬂ §1It of
the benzewi@®ss1620 1, it can be advantageous when carryi ngl?ggh,ﬁ{;z@‘,process
as well as the other processes described to additionally add one or nore
further solvents to the mxture for tfag isolation of the sodiumsalt. For

exanple, in this process for the preparation of crystal nodification 3 a
sol vent such as ethanol, isopropanol or diisopropyl ether can be added to

the m xture I e_n Xt Uk r .nto_a _sol vent ch.as, for 25
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bei ng iysaii@bbeihd prodiet Iseasticdrudivithbat hedingrd /ethker WbivBnt he basi ¢ sodi um
conpound is carried out in nmethanol or a m xture of nethanol and water and

a further solvent is to be added for the isolation of the sodiumsalt,
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chl opob&iawt hoxy- N- ( 2- (4- nmet hoxy- 3- met hyl am not hi ocar bonyl am nosul f onyl phen
yl)- ethyl)benzam de, which is obtainable by the process for the
preparation of this crystal nodification described above, in particul ar by
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to the tenperatures, the ven I'ch are
i ndi catoddhe sofivanpal of 5-citorosZ-nicthndy-N-(2H4-enéthexly-Bemetilytamin®tido+ nvent i on
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5-chl 2
et hox PanZamide With A esicaasiTA0mAAIhinetapeht amixtuee f ethanshend | ) et hyl )
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Pr ef er girbgesd #si carried out at temperatures from about 0°C to about +35°C, particularly
preferably from about +20°C to about +30°C. The basic sodium compound employed
20 for the conversion of the benzamide | into the sodium salt is preferably sodium
hydroxide. If the reaction is carried out in a mixture of ethanol and water, the
proportions of the individual solvents which are contained in the solution or
suspension of the one starting substance, and which are contained in the solution or
suspension of the second starting substance, are variable. If the reaction is carried
25 outin a mixture of ethanol and water, on the whole the ethano!l and water are
preferably employed in a ratio of about 0.001 to about 0.1 parts by volume of water to
1 part by volume of ethanol, particularly preferably about 0.005 to about 0.05 parts by
volume of water to 1 part by volume of ethanol, for example about 0.02 parts by
volume of water to 1 part by volume of ethanol, for the preparation of the solvent
30 mixture in which the reaction of the benzamide | with the basic sodium compound is

carried out. SR



process is carried out at tenperatures from about OC to abg Q%
particularly preferably from about +20C to about +30C. Th SIC sodlum
conpoundve@ fédged 20 for the conversion of the benzam depttipogeiohe sodi um
salt is preferably sodium hydroxide. If the reaction is carried out in a
m xture of ethanol and water, the prigortions of the individual solvents
whi ch are contained in the solution or suspension of the one starting
substance, and which are contained in the solution or suspension of the
secondyié préddmd |ﬁ\klé}ﬁfoﬁr&§b r@é@swauﬁémoaasﬁé% KeRHh Bd: CakbFgd 25 out
in a mxture of ethanol and water t he et ano and water are
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pressure-resi stant reactor, for exanple at pressures of about | bar to
about ZPRssure-resistant reactor, for example at pressures of about 1 bar to about 5 bar,

or the isolation of the product can be carried out by filtration or centrifugation, if
20 desired aiter removal of a part of the solvent by distillation and/or with addition of one
or mare further solvents and/or after cooling.

The invention thus relates to a process for the preparation of crystal modification 2 of
the sodium salt of 5-chloro-2-methoxy-N-(2-(4-methoxy-3-methylaminothiocarbonyl-
25 aminosulfonylphenyl)ethyl)benzamide, which comprises heating crystal modification
1 or crystal modification 3 of the sodium salt of 5-chiore-2-methoxy-N-(2-{(4-methoxy-
3-methylaminothiocarbonylaminosuifonylphenyl)ethyl)benzamide to a temperature of
about +40°C or higher, for example to a temperature from about +40°C to about
+80°C, in methanol or a mixture of methanol and water. The conversion is preferably
30 carried out in methanol. The conversion is preferably carried out by heating to a
temperature from about +40°C to about +70°C, particularly preferably to-a..
temperature from about +50°C to about +70°C. The time of heating depends on the



or the isolation of the product can be carried out by filtration or
centrifugation, if 20 desired after renoval of a part of the solvent by
distill %Otﬁ/ f'é%/ or wWith addition of one or nore further sél ¥&ht283and/ or
after coo 59 he invention thus relates to a process fdCHERIOHRISHar ati on
of crystal nodification 2 of the sodiumsalt of

5- chl or o- 2- met hoxy- N- ( 2- ( 4- net hoxy- 3-het hyl ami not hi ocar bonyl 25

am nosul f onyl phenyl ) et hyl ) benzam de, which conprises heating crystal

nodi fication | or crystal nodification 3 of the sodiumsalt of
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rret hanol "and water, the water is preferably enployed in a ratio of about
0.001 to about Q.1 parts by volune of water to 1 part by vol une of
met hanble PRRFaNtdRYation gsefalatesity crystal madificatidn 2lodthe Sodiom saltabsut 10
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9 des@PHBdICHEd N MrmplesdhandA desstbeadbalows to a process for the
preparation of crystal nodification 3 of

The invention also relates to a process for the preparation of crystal modification 3 of
20 the sodium salt of S-chloro-2-methoxy-N-(2-(4-methoxy-3-methylaminothiocarbonyl-
aminosuIfonyiphenyl)etﬁyl)benzamide, which comprises heating crystal modification
4 of the sodium salt of 5-chlon"o-2-methoxy-N-(2-(4—methoxy—3—methylaminothio—
carbonylaminosulfonylphenylethyl)benzamide to a temperature of about +75°C or
higher, for example to a temperature from about +75°C to about +1 00°C, in ethanol
25 or a mixture of ethanol and water. The conversion is preferably carried out in ethanol.
‘The conversion is preferably carried out by heating to a temperature from about
+75°C to about +95°C, particularly preferably to a temperature from about +85°C to
about +95°C, in particular to a temperature from about +85°C to about +90°C. The
time of heating depends on the procedure chosen in the individual case. in general,
30 for complete conversion heating is carried out for about 4 to about 30 hours,
preferably about 6 to about 20 hours. If desired, it can be determined By'éh‘élysis of

the sodium s:ait which is isolated from a sample taken whether the conversion into



20 the sodium salt of

5-chl cro-2- met hoxy- N- (2- (4- net hoxy- 3- met hyl am not hi ocar bonylﬂG'Irrﬂﬂ%su
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car bonyl am nosul f onyl phenyf) et hyl ) benzam de to a tenperature of about +75C
or higher, for exanple to a tenperature from about +75C to about +100C, in
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chl or dthmiempEgature(sZer(ﬂhercmammtr\@-rmhbhywmnhr&rehndrcatddmﬁmmpmglﬂ f onyl phen
yl) 10 et hyl 213) nzam de, which is obtainable fromcrystal nodification 4 by
t he pr @é%% bed above, in particular under the reaction conditions,
for exanple with respect to the tenperatures or the quantitative rati os,
which are indicated in Exanple 10 described below. 15 The conversion of
ondScriika apnyassion dansaysial sedibtation Iatq/emetheﬁﬁwstalda@drﬁﬁamcm 8lso be
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oo 1| APRG! 14 RSP b HaRTtheb3D Y08 Thn& Al BRSGRtion ol then be
converted into another crystal modification without isolation by one of the conversion

20 processes described.

The benzamide |, which is needed as a starting materials for the process described
above for the preparation of its sodium salt by reaction with a basic sodium
compound, can be prepared starting from commercially available compounds, for
25 example by the processes which are described in US Patents § 574 069 and
5 776 980 and corresponding publications, for example EP-A-612 724. According to
these processes, for example, 2-(4-methoxyphenyl)ethylamine is first acylated in
pyridine with 5-chloro-2-methoxybenzoyl chloride to give 5-chloro-2-methoxy-N-(2-{4-
methoxyphenyl)ethyl)benzamide, this compound is converted into 5-chioro-2-
30 methoxy-N-(2-(4-methoxy-3-chlorosulfonylphenyl)ethyl)benzamide by introduction
into cold chlorosulfonic acid, the sulfonyl chioride is converted into 5-chloro-2-
methoxy-N-(2—(4—methoxy-3-aminosu{fonylphenyl)ethy!)benzamide with ammonia in



20 processes descri bed. The benzam de |, which is needed as a starting
materials for the process described above for the preparat BdtToftdt s

sodi um smbbokser eaction wWith a basic sodium conpound, caprberdpiRar ed
starting fromcomercially avail abl e conpounds, for 25 exanple by the
processes which are described in US Pgagents 5 574 069 and 5 776 980 and
correspondi ng publications, for exanple EP-A-612 724. According to these
processes, for exarrpl e, 2-(4-nmethoxyphen yl) ethyl a mne is first acyl ated

in py | .oride .t IV, .
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t he partlcul ars, reference is made to the details in US'Patents 5 574 069
and 5 BrmE@idRe serium salt @sporting io himinveationrean beemplayad dxramyAname 724,
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the invention, can be-g rec ormin whic
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Advant ageousl y, rying of the benzam de can be. dispense and it
can bethengareg én whichhibisspreppeatian @frthterﬁ@qmremtaacrmdmg t@fﬂaesw@ntlmnﬁd{ets in
partmg{a?é I f the solvent still contained is the sanme in which the

pr epar h of the sodiumsalt according to the invention takes place. 15
Thetgphar macol ogi cal properties of the crystalline sodiumsalt of

5-chl or o- 2- net hoxy-

N— (2- (&b mﬁw?%%sm?rmrﬁ%% Rf fiesysiafingsadism sahof Sisbiarpizmeihopenzani d
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t he t aag@trystgianodifications 1, 2, 3 and 4 and their passible uses for the therapy and

prophyiaxis of disorders are, if the substances are present in the target organ or in

20 the target cell in dissoived form, independent of the original form of the solid and thus
correspond to those which are described in US Patents 5 574 069 and 5 776 980 and
corresponding publications, for example EP-A-612 724. Like the benzamide | and its
physiologically tolerable salts in general, its sodium salt in crystal modifications 1, 2,
3 and 4 just so blocks ATP-sensitive potassium channels in heart muscie cells in ATP

25 deficiency condifions, such as occur in the heart muscle cell in ischemias (ATP =
adenosine triphosphate). The opening of ATP-sensitive potassium channels caused
by the lowering of the ATP level leads to a shortening of the action potential duration
and counts as one of the causes of so-called reentry arrhythmia, which can lead to
sudden cardiac death. By means of the use of the crystal modifications of the sodium

30 salt of the benzamide | according to the invention, this harmful opening of the
potassium channels can be prevénted. The action of crystal modifications 1, 2, 3 and
4 can be investigated, for example, in the pharmacological models which are



20 the target cell in dissolved form independent of the original, form of
the solid and thus correspond to those which are descri bédogﬁ Patents 5
574 069 V¥A80/6319776 980 and correspondi ng publications, faCcTErecebe: EP- A- 612
724. Like the benzamide | and its physiologically tolerable salts in

general, its sodiumsalt in crystal mdifications 1, 2, 3 and 4 just so
bl ocks ATP-sensitive potassium channels in heart nuscle cells in ATP 25
deficiency conditions, such as occur in the heart nuscle cell in ischem as
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| according to the invention, this harnful opening of the potassium
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trﬁat rrerﬁ%)gand%sgrevent i on of cardiac arrhythma of very different origin and
canOp &R fahexamplfaial BenyrrId]a, alial fillar ar paexyemal prevent i on of

sudde L 36 - 40 ' f. &l A L.c disorders
of th(rah ﬁ%ﬁ@?g%?&gﬁh venltar%i 86?%&“&@%??“5@ ﬁm %’gﬁi‘cﬁoar&éé@rﬁr%@g} atri al
t achy oaxtrdisystode s, ikalt if particedardifefaeatepimmpi-enisopiea tahycaclid anddhe hyt hm as, or

tri ; hyt hm tri I t t ol, [
vart1 dtipiaRy SRARRERS ke Re e fotElioh, Thad hre BtraR FiERe QEttR ar iy
dangerqzises Ve RiHi¢S By thiniasi drb &t iealt of BRBrBErRtBADF aCedranhy vassbRduehi=ar
t hose cases in which arrhythmas are a result of a constriction of a

cof 8nAGPUSE example HNRNGINESPRER(s O Afing ARrAsES Cardiamigiarst peasdris or
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I nfarct. are theretore generally suita | I'SC
condi tischemicfcanditidresot therfteant angara padicaldrly ssitabedhedstinfaost patfemts for

patients for .the preyention.of sudden,cardiac death. Further syndromes in
hi on E e tsHeRsob s SR o S R B I AT OB of
ar r hy tthig tgp@ lad/ar $iferpéfrdidcdeAM AR/t arrhythmia play a role are, for example,

20 cardiac insufficiency or cardiac hypertrophy as a result of chronically raised blood

pressure.

Moreover, the crystal madifications of the sodium salt of the benzamide | according to
the invention can positively influence a decreased contractility of the heart. In this

25 context, a gradual disease-related decline in cardiac contractility can be concemed,
for example in cardiac insufficiency, but also acute cases such as heart failure in the
case of the effects of shock. Likewise, by administration of the crystal modifications of
the sadium salt of the benzamide | according to the invention during a heart
transplant, the heart can resume its functional capacity more rapidly and more

30 reliably after operation has taken place. The same applies to operations on the heart
which make necessary a temporary stoppage of nieart activity by cardiop_l_e;gic
solutions. The crystal modifications of the sodium sait of the benzamide | according



20 cardiac insufficiency or cardiac hypertrophy as a result of chronically
rai sed bl ood pressure. Mreover, the crystal nodificationd§ &ff 288 sodi um
salt of wbeeRsigzam de | according to the invention can RRSisbesRhass

i nfluence a decreased contractility of the heart. In this 25 context, a
gradual disease-related decline in capgiac contractility can be concerned,
for exanple in cardiac insufficiency, but also acute cases such as heart
failure in the case of the effects of shock. Likew se, by adm nistration
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al so5béeussxt farrthetiregimentand prophlylevdseofovagehdysiunttiensionor before and
during renoval, for the protection of renobved organs, for exanple, during
treatnment or on storage in physiological bath fluids and during transfer to
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manmal s, and Th-particular 1n humans' as pharnaceufi cal's on their own, in
m x10r ef phiatthaceatiesiqirbparations (origharaceutldal ebnpusitionsi Ufhe prtegangpar at i ons
(or pharmaceuti cal cog})osi i on The tg&iﬁsent i nvention therefore also
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i nvention use as pharnmaceuticals, their use i nhibrting
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f ur §herapieniitires $yndpbraesearelizliso aheip Lee fbrethe Produdtitincdf medicainientes
active constituents, an, effica&%q%us dose of the crystalline sodium salt of
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or nor saltafitne éereadiide |, in particular of the sodium salt of the benzamide 1 in the form

of one or more of the crystal modifications 1, 2, 3 and 4 according to the invention,

20 and a pharmaceultically tolerable carrier, that is one or more vehicles and/or
excipients. These pharmaceutical preparations contain, for example, the sodium salt
of the benzamide | in crystal modification 1 and a pharmaceutically tolerabie carrier,
or the sodium sait of the benzamide | in crystal modification 2 and a pharmaceutically
tolerable carrier, or the sodium salt of the benzamide | in crystal modification 3 and a

25 pharmaceutically tolerable carrier, or the sodium salt of the benzamide | in crystal
modification 4 and a pharmmaceutically tolerable carrier, or, for example, two of the
crystal modifications according to the invention such as modifications 1 and 2, or
modifications 1 and 3, or madifications 1 and 4, or modifications 2 and 3, or
madifications 2 and 4, or modifications 3 and 4, in each case together with a

30 pharmaceutically tolerable carrier.



exci pients. These pharmaceutical preparations contain, for exanple, the
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20 before administration, for example in water. The pharmaceutical preparations

normally contain about 0.5 to about 90 percent by weight of the crystal modifications )
of the sodium salt of the benzamide | according to the invention, but depending on o\
the nature of the preparation the content can also be, for example, higher. Possible
other pharmaceutical active compounds are, for example, other substances having

25 cardiovascular activity such as, for example, calcium antagonists, NO donors or ACE
inhibitors. If desired, for example, one or more vitamins can also be contained as

further active compounds.

Suitable vehicles for the pharmaceutical preparations are organic and/or inorganic
30 substances which are suitable, for example, for enteral (for example oral)
administration, parenterat (for example intravenous, intra-muscular or subcutaneous)

administration, topical or percutaneous application or for other administration forms,



of the sodiumsalt of the benzam de | according to the invention, but
depending on the nature of the preparation the content cag glrsgpbe, for
exanmpl exwdog@3gd;: Possible other pharmaceutical active CQERapismeey € for
exanpl e, other substances having 25 cardi ovascul ar activity such as, for
exanpl e, cal ci um antagoni sts, NO donopg or ACE inhibitors. If desired, for
exanpl e, one or nore vitamns can al so be contained as further active
conpounds. Suitable vehicles for the pharnmaceutical preparations are

or gani ' | t AV Ltahl e. for .ex | e,
For anfuiie FEChARNG, 2 dhoy RREEUIHIME Rodlfh SHk P o edmiBa THT
I nt r avanarrgiesiret meamerc fdraxxaoiple waatet, pysictdgicaldaline sgletionp Regétebiecails, or
per cut aneous .appl.i cation or fqrgﬁther adm ni stration forns, WO 00/ 63167 23
9 OCT 9603 QisanRioRieneglyedlsnglyeeroh racriatangslatisnerdshydratescsuah wi t h
oh . ) . . ¢

e So%ll'é%tég% bor SfarkRemBgAESthfiSteharatd, 148 iaﬁgﬁg'p’e%némﬂ ey, gloPgﬁg%ﬁ%@iS?

wat er, physiological 'salTne solution, vegeta oils,
pol y&t hytrémistrgtigm, dbs exgmpleby injecticcer infusiongrafdrablycsolitidns] pattieslassiych  as

| act ose_aqr arch, magnesi um steara talc, lanolin,. petroleumjelly. For
par ent BFIPraPIaRPapts FAETBHS, 3167 6Eh oY ST EhPTr PR AR BInGITefich isetably

pr ef er gBjutiofs) Mﬂi@ﬂ%ﬂy[@%fe’r@bl%fﬁdu\éou@ rcﬁfdﬂg%'@uioﬁgygﬂéﬁer%h& lefifisioAs,e used.
For oral or rectal .adm nistration preferabl solutions, particularly

pr ef er tNigtsagoaisddabletsiqapsyias, syains, juees aiepwas suppesitiresare usad) kers,
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exanpl &re alsoi plitahtss Thecpharmanestical preparationst tanyfuathenmere santiaii, forer s,
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i nvent A8RSt ?ﬁﬁ@hb‘i@e"t%‘ RS RPlrantsy layeyin PE 8rerpptiz§{8. t r eat ment of

cardiac 20 arrhythm as or for the prevention of sudden cardiac death, is to
be tailored to the individual conditions as customary for an opti nal

act i onThetdasewf the geyrisl wadifisationsofithe sediugesalt ot thedtendamide $ asserding be
treat egld thtehi%vgﬁt)i‘c)n,a fich \fvse’coqgé a%ﬂﬂnfs?gred, for example, for the treatment of cardiac
20 arrhythmias or for the prevention of sudden cardiac death, is to be tailored to the
individual conditions as customary for an optimal action. It thus depends on the
nature and severity of the disease to be treated, the sex, age, weight and the
individual responsiveness of the person or animal to be treated, the modification, the
administration form, on whether treatment is acute or chronic or prophylaxis is carried
25 out, or on whether further active compounds are administered in addition to the
crystal modifications of the sodium salt of the benzamide | according to the invention.
Normally, a dose is applied with which is at least about 0.01 mg, preferably at least
about 0.1 mg, in particular at least about 1 mg, and which is at most about 100 mg,
preferably at most about 10 mg, in particular if prophylaxis is carried out (all above
30 mg data are mg of crystal modification according to the invention per kg of body
weight and per day on administration to an adult weighing about 75 kg). The dose

can be administered as an individual dose or divided into a number, for example 2, 3
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The following examples illustrate the invention.

20
Example 1
40 kg of 5-chlore-2-methoxy-N-(2-(4-methoxy-3-methylaminothiocarbonylamino-
sulfonylphenyl)ethyljbenzamide were suspended in 80 | of methanol in an enameled
stiring vessel and the temperature was adjusted to 27°C. A solution of 4.7 kg of

25 sodium hydroxide in 58 | of methanol and 3.2 | of water was then metered in in the
course of 10 to 15 minutes. The mixture was stirred at 27°C for 3 h. 136 | of ethanol
were then added with stiring. The mixture was then stirred for 1 h at 20°C to 25°C.
The precipitated product was filtered off and washed with ethanol. After drying,
38.2 kg of the sodium salt of 5-chloro-2-methoxy-N-(2-(4-methoxy-3-methyiamino-

30 thiocarbonylaminosulfonylphenyl)ethyl)benzamide in crystal modification 3 were

obtained. - - -



stirring vessel and the tenperature was adjusted to 27C. A solution of 4.7
kg of 25 sodium hydroxide in 58 | of nmethanol and 3.2 1 ofgygfeiivas then
et er edwionoledigzhe course of 10 to 15 m nutes. The m xt W@r&%@%&&”ed at
27C for 3 h. 136 | of ethanol were then added with stirring. e mxture
was then stirred for I h at 20Cto 2%8 The precipitated product was
filtered off and washed with ethanol. After drying, 38.2 kg of the sodium
salt of 5-chl oro-2-nethoxy-N (2-(4-nmethoxy-3-nethylam no 30
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meflBanol and 136 1 of ethanol in an enaneled stirring vessel and the

t enperat _ur s adjusted to 15 27C. A solution of 4.7 kg of sodium
hydroﬁ’ﬁaénﬁ?lﬁ\,@B 1 of nmethanol and 3.2 | of water was then netered in in

the cot kg opB-dlloi2khetfioryNes2-(Ahrtdt-BirecgRansinbtHicshrBbnyladfindor 3 h and
then cooled to 23C, After filtration and washing with ethanol, 37.9 kg of

the scHifgRYPheNybethylbensamids yete$ispended.ip A mitueai -8R hefimethamohand
) SO0 SFRGPH AR L) ST rberbud bl bt o
2- fBt HORE- M $Aufionmdtdd kg -8 sadivhy hypdrioristehindiShr dfongthanibhard 3.2 | of water
was then metered in in the course of 10 to 15 minutes. The mixture was stirred at
27°C for 3 h and then cooled to 23°C. After filtration and washing with ethanol,
37.9 kg of the sodium salt of 5-chloro-2-methoxy-N-(2-(4-methoxy-3-methylamino-
thiocarbonylaminosulfonylphenyl)ethyl)benzamide in crystal modification 1 were

20 obtained.

Example 4
11.5 g of 5-chloro-2-methoxy-N-(2-(4-methoxy-3-methylaminothiocarbonylamino-
sulfonylphenyl)ethyl)benzamide were dissolved in a mixture of 50 ml of methanol and
25 25 ml of N-methylpyrrolidone at 70°C in a glass container. The mixture was cooled to
40°C and a solution of 1.6 g of sodium methoxide in 50 ml of methanol was metered
in with stirring. The resulting sodium salt was precipitated by slow addition of 150 mi
of diisopropy! ether, filtered off with suction, washed with diisopropyl ether and dried
in vacuo at 60°C. 10.2 g of the sodium salt of 5-chloro-2-methoxy-N-(2-{4-methoxy-3-
30 methyiaminothiocarbonylaminosulfonylphenyi)ethyl)benzamide in crystal maodification
3 were obtained. i o



sul fonyl phenyl ) et hyl ) benzam de were dissolved in a mxture of 50 m of

met hanol v@nd 25 25 m of N-nethylpyrrolidone at 70C in a ghaws Qdt ai ner.
The mi xt Ore88%7cool ed to 40C and a solution of 1.6 g of BoOUERM/GeEHOXI de
in 50 mM of nmethanol was netered in with stirring. The resulting sodium
salt was precipitated by slow additi o@Bof 150 mi of diisopropyl ether,
filtered off wth suction, washed with diisopropyl ether and dried in
vacuo at 60C. 10.2 g of the sodiumsalt of

5- chf orkoxamptetfroxy- N- ( 2- (4- net hoxy--3 30 net hyl

am not hj ocar.honyl ani nosul f o enyl ) et hyl ) benzam de in crystal

nodi fic gaﬁg—%x%%mbqjﬁ%Blédf-&—n%tl%oxy—g—r%ethyiaminothiocarbp%ylamino-v\o

00/ 631 : of - -

S chl or 0 o HEr ol RO D AIdE s S T8 ot efaistapraniatboitng

sul f onyiEpiRemnsiLre g lgjasseantdider. imesmikiureolas diibwed 6 cabl &f rdagh r ahydr of ur an
at bei ture | | ass ntai.ner. The m xture was al] owed to
coor 5t e MRerERY SR WA dlef WG SoRBNESA R Pt 2o Erene oribe 2oy
sodi umrhiysfraairdeonrTtd mixturedas tHerofodBd R 00E - ant it LMt igg T cool ed
to OC and stirred for, a further 8 h. A fine precipitate gradually

h
deposi ('€, PiRAPHALe gradually deresied; Wit wagditeted offatresctiarh washed with
tetr ahXéfr?@Wrgghréﬁ Grid'driRd &'e0PLGn! AT YThY ‘eI § U t5s Sodiud! sdif'®

sodi um sa

?bcm om&cm?ia&memoﬁﬁg(-@h@mmwaﬂa%ﬂ?!mhbmib%m@h?@hghagﬂslftgﬁlﬂ E; ony:
enyie enzam de in cryst nmpdi fi cati on 3 were obtai ned. anpl e

6 4?Q 3’*‘8”@8@1)5?%%?6’%'88@%?‘@9%%@%?ﬁv@“@oobfﬁlr@ﬂ. et hanol at about 60C

until a clear solution was fornmed. 47.2 g of

5-chl or 0- 2- met hoxy- N- ( 2- (4- met hoxy. -3 15 b
net hyl &%@ARai€ocar bonyl ani nosuf f onyl phenyl ) et hyl ) benzani de were added at

53C and ' ' e, xture was all owed tg cool in the

cour se o} 03 PethGaHE etd Sired DE2 R g gdSiier e sBeRf ehfc 558 a dedios

t hen ceoluidntwadformedsE7 2am df mgm@mh@xﬁwﬁﬂ(}q_mém@ﬁ,&& The precipitated
m of ethanol ‘and dried. 48.06 g

g; ° g%}%ﬁ?ﬁ%il@é roe%fg‘%{y&?{\ﬁam%ggggnm%g,@yagﬁthylﬁqpnzamide were added at 53°C
(2-(4- anidhps ide W Ao THERBINBWAS EIINSY kS 8BY! AR FLOY} dhenzam de
Exanpl e "7 40 Kg~ O

in crystal nodification 4 were obtained.
5- chl ofdnutesansbwas mtired far afirtheoyt. 3 hnalt 287 Cari was therc acbledytb0t0ne-5°C

and stired again for 40 minutes. The precipitated product was filtered off, washed
with 50 mi of ethanol and dried. 48.06 g of the sodium salt of 5-chioro-2-methoxy-N-

20 (2-(4-methoxy-3-methylaminothiocarbonylaminosulfonylphenyl)ethyl)benzamide in
crystal modification 4 were obtained.

Example 7
40 kg of S-chloro-2-methoxy-N-(2-(4-methoxy-3-methylaminothiocarbonylamino-

25 sulfonylphenyi)ethyl)benzamide were added to 80 | of methanol in a stirring vessel
and the temperature was adjusted to 15°C to 25°C. A solution of 4.7 kg of sodium
hydroxide in 58 | of methanol and 3.2 | of water was then added. The mixture was
stirred for 1 h at 27°C, then heated to beiling and kept for 16 h at boiling temperature.
it was then cooled to 6°C and the product was isolated by filtration. The sodium salt

30  of S-chloro-2-methoxy-N-(2-(4-methoxy-3-methylaminothiocarbonylaminosuifonyi-
phienyl)ethyl)benzamide in crystal modification 2 was obtained.



25 sul fonyl phenyl ) et hyl ) benzam de were added to 80 | of nethanol in a
stirring vessel and the tenperature was adjusted to 15C tg 25$mﬁsol ution
of 4.7 kg of sodium hydroxide in 58 |I of methanol and 3. 2 er was

t hen add’g‘a 00/63167 ni xt ure was stirred for 1 h at 27C, therPGRER0QME2980 boi | i ng
and kept for 16 h at boiling tenperature. It was then cooled to 6C and the
product was isolated by filtration. & sodiumsalt 30 of

5-chl or o- 2- met hoxy- N- ( 2- ( 4- net hoxy- 3- et hyl am not hi ocar bonyl am nosul f onyl -
phenyl ) et hyl ) benzam de in crystal nodification 2 was obtai ned. WO 00/ 63167
27 9 CEXargple3s8 PCT/ EPO0/ 02984 Exanple 8 10 g of the sodium salt of

ﬁe?ﬂ;ﬂ:\(ﬁ\grﬂft tho %ﬁ#ﬁ‘gﬁﬁr%gﬁ"ﬁ%ﬂ@ﬁ% (Zst4rimetbenan de in crystal

nmodi f i yPim !Wﬁ;ep% ggrgtéﬁ eat ed
to bm‘ﬁéinﬁg ang%émgf:lgrre foﬁ%gulgﬁméﬁyﬁh at gﬂimlj%g t eﬁrH‘? uré: ﬁﬁ‘

t hen cdwlesd suspemdesin £8en! gimaethsnohdfie; mmtaeeda&heaiddﬁmbmlm afde sodi um
sal t. of.. 5-

ot ottt B A Rl 2plte B et irlperature: vt fanorled o5 Ganttiede | n

cryst ad)rodﬁ@ﬂwés Gedlan By ﬂmno:bt'ﬁweddulﬂw FaeGPE:Horb02-Inéthokfum-gadi-um sal t
of 5-chl oro-2-net hoxy-N-(2-(4-net hoxy- 3-

met hyl raﬁ#h%wr -fathylaming! %Wmﬂw!%ﬂfynylehﬁw%@maaﬁn@mm iprapestal
m)d'f'rﬁBH?f‘&Qhar?{zV\@éé’oﬁ'téﬁﬁé&‘ded in 200 M of nethanol in a

pressure resistant reactor. The reactor was seal ed and heated at 78C for 8
_ It was then cooled to OCto 10C and the 15 product was isol ated by
f||_l | esodlumsalt of 5-chloro 2-nethoxy-N(2-(4-

o%" yI am not hi ocar bonyl am nosul f onyl phenyl )-et hyl ) benzam de in

crystam g'B7dhé seaiur9Ralt o?@scm@baz-ﬂ%ihoﬁ)twm—(ﬂ%tﬁgxﬂ@-g of the sodium salt
of 5-chl oro-2-net hoxy- N-(2-(4-net hoxy- 3-

net h]}/I raﬁthyéﬂmlrm@pﬁafqﬂrw m@eﬁuﬁwwxﬂt?mwﬁnﬁde imcostalmedificatian
eact of Welipusgenicd it J80 il iheiarding plesGld A0 ahf b Rb TRBRHET 7 o™

vvas t heas sealedcbmd)héélami A81€ fopBddutwasdisen sobkided 4 fo 109G ahdthe The
ium s of -

o oy ORUR VRS TSR Y BEREORn I RPGEL R RS Prtisrpr3 snelpPrtdhiddde i n
Cryst ahethBdL3-ntdthi RmiRotMiscpBoRNA@thosulfonylphenyi)ethyl)benzamide in crystal

modification 2 was cbtained.

Example 10

20 10 g of the sodium salt of 5-chloro-2-methoxy-N-{2-(4-methoxy-3-
methylaminothiocarbonizlaminosulfonylphenyl)ethyl)benzamide in crystal modification
4 were suspended in 200 ml of ethanol in a pressure-resistant reactor. The reactor
was sealed and heated at 92°C for 18 h. The mixture was then cooled to 4°C and the
product was isolated by fiitration. The sodium salt of 5-chioro-2-methoxy-N-(2-(4-

25 methoxy-3-methylaminothiocarbonylaminosuifonylphenyl)ethyl}benzamide in crystal
modification 3 was obtained.

Example 11

Methanol-moist 5-chioro-2-methoxy-N-(2-(4-methoxy-3-methylaminothiocarbonyl-
30 aminosulfonylphenyl)ethyl}benzamide (with a dry weight of 72.5 kg) was added to

145 | of methanol in an enameled stirring vessel and suspended at 27°C; A solution

of 8.5 kg of sodium hydroxide platelets in 143 | of methanol was then added. The



Exanpl e 11 Met hanol - noi st

5-chl or o- 2- net hoxy- N- ( 2- (4- et hoxy- 3- met hyl am not hi i ocar bor;ybu 3003

am nosuif nyl ) et hyl )benzam de (with a dry weight of 72.5 k was
added t('\)?V(?Q(i/(éﬂP‘f’of met hanol in an enanel ed stirring vessé’FTgr?ﬂﬂ’gﬁé‘bended at
27C. -A solution of 8.5 kg of sodiu ydroxi de platelets in 143 1 of

nmet hanol was then added. The WO 00/ 63I67 28 9 OCT 2003 PCT/ EP0O0/ 02984
vessel contents were stirred at 27C for 3 h. The m xture was then cooled to

10C and the sodium salt, s isglated by filtration. The isol ated product
was wa‘é@ﬁe’i?'\ﬁPf‘FP”t%M{E‘der?EF\fi\?grﬂSﬁ%gﬁ?oﬁgiréﬁ"'ﬁer{“‘mﬂ’ﬁd‘!a%@‘%‘?ﬂie@ 1Q%ei um sal t
of 5-c 5 2F 3 ; ; ; ;

(2. (o B SobRITSHK ks isolated by fitration, The isolated prodict was washed with .
in 5 coldghethamotiahdaitieddn vaicuer 88 sgtaditine dodidrr sgit df $fchboroimethoxy-N-

i nvest | i 0 The X-ray diffr. i i agra of .the c al nmodjfications
hovor AR iRl BelainoREa R e b et bRz ABRe i

t ra@%@gi@%@@]ﬁgatﬂpﬁ@lﬁrbwghe@ﬂ e diffractometer from Sl oe (Darnstadt,
Germany) using Cu Kal radiation. Below, the X-ray reflections are listed

in the formthat the diffraction angle 2Theta (= 20 or 2-3) in degrees ()

IS Indi e AW alP X-ray diffraction reflection occurs, and behind
it inkgégccﬂgfatsd'pﬂéﬁ\?%#ggflé'egi ntensity of the reflection in percent of the
intensity of the 15 strongest reflection whose intensity was set equal to
100% egelatjve intensities_.are rounded to a nultiple of 5% of _ the

"t ensT 0% Xotey HETSEta GEormS of £ Pyt LI StoDarmAcardies 46 NSV ATIAIR ¢ i os
al s f QR PRed RS Fofmtérystae pdivdierd PtrarriisSibh &tda ITADIPEGIdIET@Er ong X-ray
reflections carried out above and in the clains. The diffraction angles
ar e r odifiiectometar from Bisied(RamEtad, GegmrnRhysingfGle Ky dadiaipncBglowathe s

nodi fication_ | (2Theta. relative intensjity (9 7.10 (209 8.95.
(100% ?('@M@ﬂ(fﬁf&ﬁ}as, a@hé%d 3@@% ormothak thedjif ,ct@e%\)gl% ?cwt,(a (=120 96 283 iy |

"17.95 0 18; H : : 9 . .80

(200 . 585 ( Rispaiciariks) ey dlndgion Silbeidoddes 91 peripdds”

27. 70 irbbfackats B ehitjve iBRrdly ©F We redierégn .irepdam?hl oﬁmeciﬁtensitglnﬁghe

1o SR obagh o B Yoo BT LIS e riSilnedsss

14. 35 Gidf8undet 02 mtfiple oF 54 0f tHO Mtensiy-otthé thdhgediGeREction. These
rounded relative intensities also form the basis for the division into strong and
medium-strong X-ray reflections carried out above and in the claims. The diffraction
angles are rounded to a muitiple of 0.05°.

20

X-Ray reflections of cry‘(stal modification 1 (2Theta (°) (relative intensity (%)))

7.10° (20%), 8.95° (100%), 9.40° (10%), 11.35° (25%), 12.15° (25%), 13.00° (10%),
15.40° (35%), 17.95° (5%), 18.85° (5%), 20.00° (10%), 21.40° (10%), 21.90° (10%),

25 22.80° (20%), 23.00° (35%), 23.50° (35%), 24.10° (10%), 24.50° (15%), 26.85° (5%),
27.70° (5%), 30.80° (5%), 32.25° (5%).

X-Ray reflections of crystal modification 2 (2Theta (°) (relative intensity (%)))

30 7.15° (95%), 9.90° (45%), 11.10° (90%), 11.35° (10%), 13.35° (20%), 13.80° (45%),
14.00° (25%), 14.35° (10%), 14.90° (30%), 15.40° (10%), 16.30° (15%); 16.50°



9 OCT 2003 WD 00/ 63167 29 PCT/ EPO0/ 02984 (10%, 17.00 (15%, %o (5%,
17.95 (5%, 18.95 (30%, 19.85 (25%, 21.20- (10%, 21.60 9(%%200 22. 20

109 22,85 (70%, 23.10 (100%, 23.90 (4 259
e %@?‘ﬁﬁ’g%})ao (65% , LN (25% , b 85/()(5%', 28(23'@5%5%23%8( 9
(25%, 28.70 (10%. 28.95 (20%, 29.5§g(5%, 30.10 (10%, 5 31.700 (5%,

32.30 (109%, 33.80 (5%9. X-Ray reflec |ons of crystal nodification 3
(2Theta () (relative intensity (%)) 8.35 (80%, 9.20 (5%, 9. 65 (5% ,

1 T2 L9 20780 87 S A b SR
150 (472Gt 2002 19 10 e e 5900 000, (25

24. 05
(10% , 23&@({459@9/@4325 (25%()4@%45 120%5 362809 ( 6526) Q- 15°1354), 23&0(@%5%

(5. 382 @Ry 20585 Ya57), 18707 Uiy 95 96" IRl i o 3B 005 g

(10% . 3x-7Aa 5p/gf Bedo qnevi 33:&£Bt(a%)rmd| fication 4 (2Theta () (relative
intensity (XS@)) 20 6.30 (1099, 7.40 (25%, 8.70 (65%, 8.95 (80%, 9.45
(10%, 10.25 (10%, 10.45 (20%, 10.85 (90%, 11.40 (5%, 12.20 (65%,

(1500 %@@gsﬁe%ﬂ%qﬂs(@f?fﬁ# fhpgiricatdh 38%5 PER{ et inimard ol 0
(70%, 20.80 (10% ., 21.30 (50%,21.85- (15%, 22.25{15%, 22.90 (25%
25y SEEmofa B0 a0 o %) 10 7 (o P 95280y o A58 oo °°
29.4p ¢8%0° 336)493(15%(8539 3@ 1(5'5%%)305 85" (45%) 1@358@4d%p%81c93(3@%)( 5% .

Hygroscop |C|ty I nvesti gat tion of the crystal

g 1 GBS AP BN RS A AR ot B (25 huctd Tem e n 205 e at ur e
Of_25C, 63Ul b8P 8553 | 86+ PAs AR od (7o)l 62101800 S3HEF (30, CCT 2003

PCT/ EP
23.85° (10%), 24.05° (10%), 24.90° (90%), 25.15° (40%), 25.45° (25%), 25.90°
(15%), 26.40° (65%), 27.55° (15%), 28.00° (5%), 28.45° (55%), 29.10° (15%), 29.55°
15 (15%), 29.80° (5%), 30.15° (45%), 30.50° (5%), 31.25° (10%), 31.45° (5%), 31.70°

(10%), 33.80° (10%).
X-Ray reflections of crystal modification 4 (2Theta (°) (relative intensity (%)))

20 6.30° (10%), 7.40° (25%), 8.70° (65%), 8.95° (80%), 9.45° (10%), 10.25° (10%),
10.45° (20%), 10.85° (90%), 11.40° (5%), 12.20° (65%), 12.60° (45%), 14.10° (5%),
14.75° (5%), 15.65° (35%), 16.30° (45%), 16.90° (15%), 17.75° (25%), 18.10° (20%),
18.80° (15%), 19.20° (25%), 20.50° (70%), 20.80° (10%), 21.30° (50%), 21.85°
(15%), 22.25° (15%), 22.90° (25%), 23.35° (15%), 23.85° (100%), 24.60° (40%),

25 25.35° (20%), 25.60° (20%), 25.95° (30%), 26.55° (15%), 27.15° (10%), 27.45°
(15%), 27.95° (10%), 28.70° (20%), 29.25° (5%), 29.40° (5%), 30.30° (5%), 30.95°
(5%), 32.30° (10%), 33.40° (5%).

Hygroscopicity investigations
30
The water vapor sorption of the crystal modifications according to the invention was

investigated at a temperature of 25°C on substance samples of about 12 to 16 mg



using a DVS-1 Dynam ¢ Vapour Sorption Analyser from Surface Measurement
Syst ens Tg‘ﬁ? rr%a_lasurerrents were carried out in a nitrogen aBn@Is ﬁ%e whose
rel ati ve AOHERY ty was altered stepw se. The weight of t hECE

recorded at each relative humdity a‘{ er establishnment of the eqw I i brium
that is when a change in 5 wei ght of 0ne sanpl e no | onger took place. For a
series of increasing relative humdities, the water contents of the
substance sanples, which were determned fromthe change in weight

conpar egingia RVE Dynamic Ngpaer SatntionAralyserifem &urfaceiMeasuEmentr cent .

Cont 2?# e f?%%t%ggs'%&%iga’?ggé@% 10 e SrPehabituhdla VELT oo -

Rel at i Vé!aﬂNHThdmidit (Was Midred stepwisa! THEMWRIGHDOIAGS sAfipid Wasli@cOrdet al
nodi fication 3 18. 740 161. 481]. ?' E11 0 Re tlve rum dit 5/?‘, WAt er cont ent
(% 0. oeecfzi%ia@e%he@eﬂ'trgﬂf?&%?ﬁq'ﬁ &k %%%H' d'{aé SVNEBA Fhae Bh 1 25

The supst uc_ﬁ'g%?tﬁ@%m r%dﬁ"plé&é@dur@séﬁé@o?:r&ré’@ﬂﬁé ré‘féh@é at room

t enper at I'n por |ons 50 to It went into solution in the
cour sehumtcatlé:evbhmwatelemwmﬁ ofithe ﬁﬂbﬂaﬁlpﬁ semmies. whichiweraedeteaningdal of up

to 500 ubst ance u of 0C to 25C.
30 Cryg'”&\t %ggd?l“b%&% Cf%?f?&eg Vﬁﬁ'ﬂ] ﬁgf&% %mraé%@% tdcéd into 2.0
n of pafeint. a readily sti rrabl e suspension being forned. Even after
stirring at 20Cto 25C for 2 h, a clear solution WO 00/63167 31
10 Crystal modification 1 .
Relative humidity (%} 184 386 610 811 91.0 d
Water content (%) 0.30 065 139 2.04 572

Crystal modification 2
15 Relative humidity (%) 185 389 615 8198 917

Water content (%) 0.04 006 008 010 0.13

Crystal modification 3

Relative humidity (%) 18.7 401 614 81.3 91.0
20 Water content (%) 0.06 021 038 065 0.79
Solubility investigations £

Crystal modification 1

25 The substance was introduced with stirring into 2.0 mi of water at room temperature
in portions of 50 to 100 mg. It went into solution in the course of a few minutes with
initial clumping. In this way, a total of up to 500 mg of substance could be dissolved
in 2 ml of water at 20°C to 25°C.

30 Crystal modification 2
100 mg of the substance were introduced into 2.0 ml of water, a readily stirrable
suspension being formed. Even after stirring at 20°Cto 25°Cfor2h, a clear solution



9 OCT 2003 PCT/ EPO0/ 02984 was still not formed. On warm ng the suspension
to 35C to 37C, the substance went into solution wthin 20 yrhpHtAgH.
cool i ng WO @K31470 25C, the substance renained clearly di ﬁﬁy@g@ggg
nodi fication 3 The substance was introduced with stirring into 2.0
water at roomtenperature in portions3pf 50 to 100 ng. After introduction,
the substance was initially present as a granular, readily stirrable solid
whi ch then went into solution in the course a few mnutes. In this way, a
total o i ESHEY : [ I o f water
at 20C ?/gﬂ%gfé?lo% yst aI'@nggg?ﬁrg?%nﬁ%b%ﬁgggdgsﬁgcté%s k F@nef rg%%st}égﬁgw th
sti rri ngenhindo olutipn withina20emirates. ddmcoelingeioa?QfiCto 25°(dhe isabstante50 to 100
ng. It went. th S IHIio i,h the course of a few mnutes with 15 initial
dunpi ng':er??l'n? icie%&/,'sﬁo{‘%fjal of up to 620 ng of substance coul d be
dissolved in 2 mM of water at 20C to 25C. 00926805 3(D4 04 2400} ,
EPO0/ 02984(04 D4 2D00) _ 03-0&2001 32 New Patent C ainms NR 631CLMSPAMND -9
ocT #o8rystalanodificatiedl® nodi fi cati on. 1 of the sodiumsalt of 5-chloro-2-rr
et hoxy- : 33z : i
et | s SHRHEER A iifoduced with sfiring Intp 2.0 i of water 3 9o (GTRSAAE x. ay
5 refl et partisnabf E0dof 1l mgr Afedintioduation, dhe aubbtanca WS iitlallp presdrt dsYi e
X-ray .,diffracti.qQ n _.diagram.usi. Cu Kai, radiatjon. strong X-ra
el | vt 2 GFRNUIEE. S5 a T siiTAP BT 1P KPTUER sALtoT n e qaifss a few 15
15. 40, s 2f s wayda dtal dhuRto Qmmc_ﬁbf SOMStAMPEd Q8 beXiiSsdived 2 $adi UM
salt of 5-chloro-2- met houy- N=( 2- (4=r net hoxy- 3- -
met B aﬂﬁ‘ﬁ@ﬁi%é—’&’r"ﬁdﬁﬁ%"ﬁynosul f onyl phenyl ) et hyl ) benzani de, which has
X-ray reflections at the followng diffraction angles 2Theta (in ) in the
X-ray diffraction

Crystal modification 4

On
Cryst al
m  of

The substance was introduced with stirring into 2.0 mi of water at room temperature
in portions of 50 to 100 mg. it went into solution in the course of a few minutes with

15 initial clumping. in this way, a total of up to 620 mg of substance could be dissolved
in 2 mi of water at 20°C to 25°C.



o r"""' ; . L 105+ & A %A B &1 0 0 & 52 32 AT 90

'-13 35 13 80, - 14: 00" 14 90---18 95 . 19 85 21 60 22 550 . 23. 90

24. 30, 25.450 , 27. 15 28.25,}28.35, 28.95. .. 3. Crystal rmd19f beRtABn 3 of

the sodium salt of 5-chloro-2-nethoxy-N (2-(4-nethoxy-3- 20

met hyl am not hi ocar bonyl am nosul f onyl3henyl ) et hyl ) benzanm de, which has X-ray

;reflections at the following diffraction angles 2Theta (M/). in the X-ray

diffraction ',diagramusing Cu Kai. radiation: strong X-ray ref

| act i ondew*Ratadat Chims 11. 95, 13.70 19, 75, 20.90' 21. 90, 24.90, 26.40, 28, 45;

25 mediumstrong X-ray reflections: 12.45, 15,80, 16,45, 18.10,

18. 45,19,35, 19.45, 21.40, 22.20, 23.00, 25.15, 25.45, 30.15. 14. Crystal

nmodi fi ¢ at f . Xy- 3-

et hy 3 %@gﬁ#ﬁadr'ﬁ%hﬁ@g?nbﬁosu s aﬁedr?\rs &ﬂ@;oﬁz PSRN -t g 80
-ray' thhyl{amin@mmmrboay!anheosmﬂorwlwhewléeth?lbb&j‘lzlaﬂrmdan\ghleh iEBWé{ray(l n)in

e Xy i afggg‘g@r%gg%%ramﬁﬁaﬂgue%fﬁ%ka (R e bRy 06 2001

q7GQl fanfe B ing 4rmﬁm1|@n < 00926805 3(04 04-2000) EP00102984( 04 04
2000) l\% 631 CL \/ S OC T 2003 33 strong X-ray reflections; 8.700,
8. 9511 stm@raimfmmlcﬂaﬁgyﬂ 30, 23.85; nediumstrong X-ray

15, 201 19301 4ypid oty 1880aborDz 5, 13 3me st 58 w5 4o 2200, Bl (o) (e

prepariagdgge.of crystal -modification:1 of the sodiumsalt of 5-
chl oro 2- ret’hoxy- N- ( 2- (4--net hoxy- 3- net hyl ani not hi ocar bony| am nosul f onyl phen
yl )- et hyl ) benzam de, which conprises reacting

> oh O Gy iR o B dbin Bl of o chlore 2 Tnethosy N it rethony 3.

sodi um methy!ammqthuocarbonylammosulfony!phenyl)ethyi)benzamide, which has X-ray

reflections at the following diffraction angles 2Theta (in °) in the X-ray diffraction
diagram using Cu K+ radiation:
153 gtrong: X-ray reﬂections 7:48°, 11.10¢, :22.85°, 23 10°, 26.807;
o medxum-strong X ray reﬂectsons g, 90" 13. 35" 13 80°, 14 00“ 14, 90" 18 93°,
. 18, 85" 21 60" 22 55° 23, 90° 24 30“ 5. 45" 27. 15’ 28 25" ’28 35" 28 95"

3. Crystal modification 3 of the sodium salt of 5~chloro-2-methoxy-N-(2-(4-methoxy-3- .
20 methylaminothiocarbonylaminosulfonyiphenyl)ethyl)benzamide, which has X-ray
-_;reflections at the followmg diffraction ang!es 2Theta (in °) in the X-ray d:ffracuon
fdlagram usmg Cu Ka1 radiation: A
'strong X-ray reflections: 8. 85° 11.75° 11 95° 13. 70° 18.75°,120. 90° 21 90" 24.90°,;
26.40°, 28.45%; :
25 medlum-strong X-ray reflectlons 12.45°, 16.80°, 16.45°, 18.10°, 18.46°, 19.35°,
19.45°, 21.40°, 22.20°, 23.00°, 25.15°, 25.45°, 130.15°.

o 4 Crystal moumcat:on 4 of the sodlum salt of 5-chloro 4-methoxy-N (2 (4-methoxy~3- '
) ethylam[nothiocarbonytam:nosulfonyiphenyi)ethyl)benzamlde WhIGh Ras X-ray
30 refiections at the following diffraction angles 2Theta (in °) in the X-ray dlffractlon
~ diagram usmg Cu Km radiation:
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wﬁ Iz i 10 and wat'es 2% ﬂ;& Uy, P apdr\0d-04-a1 glg i
process for the prepar ation of. cryst aI m)dl i cat ion 2 fﬁbﬁ of

5-
~chl or o- 2- net hoxy N-(2 (4- rret hoxy- 3- net hyl am not hi ocar bonyI am nosul fonyl phen

yl') thyl)benzam de, which conprises react | ng

5-ohf or o- 2- met hoxy- N- ( 2- (4- net hoxy-3- 15

met hyl am not hi ocar bonyl am nosul f onyl phenyl } et iyl ) benzam de with a baS| C

sodi umsteeacuay réfiEctiehsem PR 8,8519185° 21 2.LDF 2ADYI2 12B0P, @3t85°; and heati n
-t he m'.xt&'reto a _tenp ﬁgaturefrom +40C t 0o 0 or the
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(hyl )-benzar

yl)- ‘e -whi ch conpri $es reactin
5-chl oro 2- rrethoxy N-(2 (4 nmet hoxy- 3

AR OSBRI AR i 2

tetr ahwﬂmbm-mbthéfy Noten@tmétﬁds@rmméﬂwlammd\h:Beémdnpbémﬁbmmwen

di met hyl "sul foxide™r in a mxtlre 25 net hanol one or nore of

sol ventathylfanaamidarwhigh comm@ﬁnyewmsﬁrch@rm?rmethwﬂ”dﬂwﬁynempwe and
di met h

plrggesg%?mwatrﬁébgﬁ%ﬁ;?% 5#15 “%"ﬂ@‘qwm'f"%&fﬁ 200 ; %Mﬁ sﬁﬁ%m gg% rl;'? salt of
5 30 compound in & mixture of methanol and sthanol or a mixture of methanol, sthanol

3(;Ih|) %o '2- mtﬁ%ﬁ%‘;{%ﬁ@ at\%ﬁ%"(}iﬁ]’%’%‘lﬂ?&rﬂ?t hyksggé)g_aépéar boriyl am nosul f onyl phen

- 5-chl oro- 2- met hoxy- N- (2- (4- met hoxy-3
nmet hyl am not hi ocar banyl am nosul fonyl phenyl )et hyl ) benzam de with a basic

sodi um®- faprogeea fpr the Hrepargtionod opsts mzyditicationZ obthemestiuro zsiafds 04 2004)

vt o Ehros-hef 03 ARG 3 RefyianploboduBhatifo iR, |

" prepar @ﬂh}d)bamzam%tvdhlchndn'fpnses ir@actiagd-chibec-2ediethoxy (244 rﬁetﬁoxy-a-
C h' ?é 0 n?elﬂ‘ﬁi‘énﬂ é’th%c(a rf'ytgrnﬁfn%%)ﬁﬁonylpht hﬂ)e?h”y}l)%%”zﬁar%cage wotﬂyl gg‘su& %%H{ufn? nyl phen
compound ln methano( or'a mixiure of methanol and watér and heaﬂng the mmure to - '
a temperaturg from +40°C to +80°C.

7. A process for the preparation of crystal modification 3 of the godium salt of 5-
20 - chloro 2= methoxy-N (2-(4-methoxy-3- melhylammothlocarbonylammosuIfonylphenyi)

! ethyl)benzamfde, Wthh compnses raactlng 5-chloro-2-methoxy—N (2-(4 methoxy-s-
rnethy{ammothlocarbonyiamlnosuIfonyiphenyl)ethyl)benzamnde wuth a basuc sodlum
compaound in methanoi, in a mixture of methanol and water, in tetrahydrofuran, In
dimethyiformamide, in N-methyipyrrolidone or in dimethy! sulfoxide or in a mixture 6f

25 methanol and ane or more of the solvents tetrahydrofuran, dimethylformamide,
N methylpyrrohdone and dlmethyi sulfoxnde and working at temperatures from -10°C =
to +40°C! ' '

8. A process for the preparation of crystal modification 4 of the sodiufri salt of 5- -

30 thom_-Z-msthoxy—N-(2-(4-methoxy-3-methy[aminothiocarbonylaminosuifonylphenyl)--
ethylbenzamide, which comprises reacting 5-chioro-2-methoxy-N-(2-(4-methoxy-3-
/methylaminothiocarbanylaminosulfonyiphenyl)ethyl)benzamide with a basic aodium

SEENTR

“','.Egﬁ*‘i?““t d-Mai. $:08  Amended claims : 2




ofS—chl or 0- 2- et hoxy N-(2 (4 rret hoky a3- rret hyI
ani not hi ocar bonyl ami nosu( f onyl phenyl ) et hyl ) benzani de to a terﬁ)@%tw:‘e from
+4011C to +80C i n nethanol or a m xture of nethanol and water. 10 ~= 10 A
process for the pr eparation of crystél nmodi fircation 3 of the sodiumsalt of

-5

chl oro- 2 et hoxy N- ( 2- (4- et hoxy- 3- met hyl am not hi ocar bony| am nosul f onyl phen

yl)- et bympbend imbthanohbi a mizkineof ethmnbband naiterarsd working ‘at temperaturas

nodi fi c464. f t he, gél um salt of

5- chi cr §o8L @69;*4?3- 2- (4- met hoxy- 3- net hyl ani not hi ocar bonyl ani nosui f onyl
15 phenyl)ethyl)benzam de to a tenperature from +75C to +100C i n et hanol or
a mxture of ethanol and water. 11: A crystal nodification of the, sodium,
sal t of 8.5A proeass-for the preppration of-crystahmptiiication 2 of the sodium salt of 5-

obt ar L P 2RO AR ARG s 20 BRI oatbaRiR R U onV RhERYA:
modi fi cethyPbewiarhide, ﬁmwnmmpdlsemean@m §taf Arodiscagsh Mol gybtd M et hoxy
3- et hyt gg)#not hi cafrﬁgn yl am nosul f on phenyl yet hylt)'henzam: d' e: as cl ai rred in

one ormagiicakien g ofithe sodiumysalt ghg-chiorpd-methonysNd2dhamethaxyt3-&eethyl: -

13 A %W@H&Mb!a‘?ﬁﬁ@éﬁlﬁdﬂﬁmnWéﬁ?i)ﬁQﬂieﬁhi‘&% b teASh AR R dm Of

met hoxy+4@ "to(-480ME: mometrdanok ohg Insiniune oh metbamel Ayidasdreesui f onyi phe

nyI hy|) benzam de in one or nore of crystal nodifications 1, 2, 3 and 4
a| med in one or Pore of clains 1.to 4 and 11 and a pharnmaceutically

Lol er ab] & A prddees foPhe epérembmif Rrystathbimaatica obind SediArsaNLEEl t of

- 5-chl orio-2- mét hoxy- N (. é nmet hox

3- met hﬂf&?ﬁon%ﬂﬁtb@&f'%f% ‘afﬂ&ﬂwﬁ’rgmﬁlhwﬁﬁhwmmyqu@mmsdﬂoaglpbétaylhed in
one  ghyhbenzamide, which comprises heating crystal modification. 4 of theasoduum salt of -
5-chioro-2-methoxy-N-{2-(4-methoxy-3- methylammothxocarbonylammosu!fonyl—
16 phenyljethyl)benzamide to a temperature from +75°C to +100°C in ethanol or a
mixture of ethanol and water.

11 A crystal modtflcatmn of the sadiumn salt of 5-chloro 2-methoxy N (2 (4-methoxy-
3 methylamlnothtocarbonylammosulfonylphenyl)ethyi)benzamde Wthh i8; obtamable .
20 by one of the processes of claims 5 to 10.

12. A crystal modification of the sodium salt of 5-chioro-2-methoxy-N- (2-{4-methoxy- |

3-methylaminoth:ocatbonylammosulfonylphenyl)ethyl)benzamlde as claimed in one

. .ormore of clalms 1 to 4 and 11 foruse'as a pharmacauhcal

- 257 .
13. A phammaceutical preparation, which contains the sodium sait of 5-chloro-2-
methoxy-N-(z‘(d-methoxy-s-methylaminothi'ocarbonylaminosu!fonylphenyi)ethy!)-
benzamide in one or more of crystal medifications 1, 2, 3 and 4 as claimed in one or

|, more of claims 1 to 4 and 11 and a pharmaceutically tolerable carrier.
30 | |

14. A crystal meodification. of the sodlum salt of §-chioro-2- methoxy-N (2 (4 methoxy—
3- methyiamlnothlocarbonylammoaulfonylphenyl)ethy!)benzamlda as claxmed inone
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- death, for inproving the cardiac function in heart transpl ganget 28 or as

.an i nhi bitor for ATP-sensitive potassium channels. Printed 27-06-2001
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;-or more of clatms 1to 4 and 11 for use;in the therapy or prophyIath of cardiac
arrhythmras rechemac condrt:ons of the heart or weakened myocardtal contractlle

farce, for the preventron of sudden cardiac death for |mprovmg the cardlac function
in heart transplantation or as an inhibitor for AT_P—sensnwe potassium channels.
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