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12 August 2005 New Benzoyl guani dine Salt The invention relates to the

hydr ochl ori de of 4-[4-(2-pyrrolylcarbonyl)-1-piperazinyl]- 5
3-trifluoromethyl -benzoyl guani di ne, processes for preparingiadAugagtdosd s use
in preparing a pharmaceutical conposition. Background to the invention A
nunber of benzoyl guani di ne derivatives are known in the art. Thus, for
exanple, 1o International Patent Application WO 00/17176 di scl oses.
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the af f@&llr&?bonding indications include, for example, coronary heart disease, cardiac
infarct, angina pectoris, stable angina pectoris, ventricular arrhythmia, subventricular
arrhythmias, cardiac insufficiency — and also for assisting bypass operations, for
- assisting open heart surgery, for assisting operations which re(:fui.re an interruption to
20 the blood supply to the heart and to assist in heart transplants — embolism in the
pulmonary circulation, acute.or chronic kidney failure, chronic renal insufficiency,
cerebral infarct, reperfusion damage in the restoration of blood supply to areas of the
brain after the break-up of vascular occlusions and acute and chronic circulatory
disorders of the brain. The abovementioned compounds may also be used in such
25 cases in conjunction with thrombolytic agents such as t-PA, streptokinase and
urokinase. '

+ During reperfusion of the ischaemic heart (e.g. after an attack of angina pectoris or a
- cardiac infarct) irreversible damage may occur to cardiomyocytes in the affected . -
30 region. In such cases the compounds have a cardioprotective effect, inter alia.

The category of ischaemia should also include the prevention of damage to
~ transplants (e.g. as protection for the transplanted organ — such as for example liver,
kidney, heart or iung — before, during and after imp!antétion and during the storage
35 of the transplant organs), which may occur in connection with transpiantaﬁon. The
“compounds disclosed in WO 00/17176 are also pharmaceutical compositions with a
protective effect in carrying out angiOpla'stic'_surgiCal interventions on the heart and
on peripheral blood vessels. | '




30 region. In such cases the conmpounds have a cardioprotective effect,
inter alia. The category of ischaenia should also include the prevention of
damage to transplants (e.g. as protection for the transpl anteduprgmsn -
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di scl'ose % are the main prerequisite for effective use of a
conpound as a pharmaceutical conposition. However, an active substance has
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These parameters are largely connected to the physico-chemical nature of the active
substance. |

Without being restricted thereto, examples of these parameters are the stability of

20 effect of the starting substance under different ambient conditions, stabitity during the
production of the pharmaceutical formulation and stability in the finished
compositions of the medicament. The pharmaceutical active substance used to

- prepare the pharmaceutical compositions should therefore have high stability which -
must also be guaranteed even under different ambient conditions. This is absolutely
- 25 necessary to prevent the use of pharmaceutical compositions which contain

breakdown products of the active substance, for example, in addition to the active
substance itself. In such a case the content of éctive substance present in
pharmaceutical formulations may be lower than specified.

30 The absorption of moisture reduces the content of phanﬁaceutical active substance
because of the increase in weight due to the uptake of water. Pharmaceutical
compositions with a tendency to absorb moisture have to be protected from moisture

“during storage, for example by the addition of suitable drying agents or by storing
the pharmaceutical composition in an environment which is protected from damp.

35 Moreover, the uptake of moisture may reduce the content of pharmaceutical active

- substance during manufacture if the pharmaceutical composition is exposed to the
environment without any protection from moisture whatsoever. Preferably, therefore,
a pharmaceutical active substance should be oh!y slightly hygroscopic.




conpositions of the medicaneri't. The pharmaceutical active substance used
to prepare the pharnmaceutical conpositions should therefore have high
stability which nust also be guaranteed even under differ antaugisbponst
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in certain circunstances, depending on the choice of fornulation or on the

choi ce 'P thg met hod of Ig)roduct i on -
he underlying aim of the present invention is to prepare a pharmaceutical active

substance which is not only characterised by a potent pharmacological activity but

20- also satisfies as far as possible the physico-chemical requirements referred to
above. -

Detailed description of the invéntion

25 It has been found that the abovementioned aim is achieved by means of the
‘compound 4-[4-(2-pyrrolylcarbonyl)-1 -piperazinyl]-3-triflucromethyl-
benzoylguanidine-hydrochloride 1

' 0
N,
N=(
NH,,
)

xHCH 1
The compound of formula 1 is not hygroscopic and dissolves readily in

30 physiologically acceptable solvents Itis also characterised by a high degree of
- stability. : ,




of the formulation, is the solubility of the active substance. If for
exanpl e pharnmaceutical solutions are prepared (for exanple for infusions),
it is essential that the active substance is sufficiently 1aalabtzosn

physi ol ogi cal |l y acceptabl e solvents. A 15 sufficiently sol ubl-e active
substance is also very inportant for pharnmaceutical eonpositions

‘adm ni stered orally. The underlying 4im of the present invention is to

pr epdhe raethzaesBiphohatabf Retule1’ dubistedaeviioon 7f7enot only characteri sed
by a potent pharnmacol ogical activity but 20 also satisfies as far as

possi bl e the physi co-chem cal requi fjementhét,referred to above. Detail ed
description of. the invention has=been found that the abovenenti oned

aimis achieved by neans t onpoungy
4-[14-(2-pyrrolylc oriyf)- pierazinyI]-é-triquororrethyI bol idi ah
d hl enz y gun eH rom.oride Cr,

© x CH3SO3H 1"
unlike the compound of formula 1, does not meet the requirements set out
hereinbefore, however.

Accordingly, one aspect of the present invention provides a compound
of formula 1 . .-'[4-(2-pyrr0lylcarbonyl)-1-piperazinyl]-3-tn'ﬂuordmethy|-

benzoylguanidine- hydrochloride 1

In one embodiment of the present invention, the compound of formula 1 may be in

the form of its hydrates, preferably in the form of its monohydrate or hemihydrate.

In ano,ther aspect, the present invention provides a compound of formula 1 as

- defined above, as a medicament.

~in a further aspect, the present invention provides a use of the compound of formula
1 as defined above, for preparing a pharmaceutical composition for treating diseases
“in which inhibitors of the cellular Na*/H* exchange may develop a therapethic

benefit.

One embodiment of the present invention may further relate to the use of the
compound of formula 1_to prepare a pharmaceutical composition for treating

cardiovascular diseases. Another embodiment can further relate to the use of the




X HCl 1 The conpound of formula 1 is not hygroscopic and di ssol ves readily
in, 30 physiologically acceptable solvents. It is also characterised by a
hi gh degree of stability. 12 August 2005 4 The net hanesuliphagad eoosf
formula 1' disclosed in WD 00/17176 0 x CH3SO3H 1' unlike the conpound of
formula | , does not neet the requirenents set out hereinbefore, however.
Accordi ngly, one aspect of the present invention provides a conpound of
formula 1 -[4-(2-pyrro|y|carbonﬁ?)-l-piperazinyI]-3-triquoronethyI-
benzoyl guani di ne- hydrochloride 1 xHCI | In one enbodi mrent of the present
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phar peeparei aaphaonpositicabrednapoditieatfondgretitihgasempldintsWabshedtddti withor s of

the cellul ar z\la Hr _exch(?nge may devel op .a therapeutic benefit. One

enboPERMIR (UGE BFeBATIafn FEHE B gastraiieshenl resueR 2% MRseRiSECOf the

conpenidehbidisis/anBulim- 1 tRUROARAL Crehat NRACHRERI, | $naBATROSE IhaN ilr, 1T eal! ng
e

car di ovascul ar di seases. Anot her enbodi nent can fur r relate to'the use

of t Kehasmiq gfidhe skelstajanuscles). A further embodiment of the present invention

may further relate to the use of the compound of formula 1 to prepare a
pharmaceutical composition for‘ treating diseases selected from the group
consisting of coronary heart disease, cardiac infarct, angina pectoris, stable angina |
pectoris, ventricular arrhythmia, subventricular arrhythmias, cardiac insufficiency —
and also for assisting bypass operations, for assisting open heart surgery, for

- assisting operations which require an interruption to the blood supply to the heart
and to assist in heart transplants — embolism in the pulmonary circulation, acute or
chronic kidney failure, chronic renal insufficiency, cerebral infarct, reperfusion
damage in the restoration of blood supply to areas of the brain after the dissolving

. of vascular occlusions and acute and




25
- - - This solution can be sterilised using staridard methods.

conpound of forrmula 1 to prepare a pharmaceutical conposition for treating
arrhythm a such as occurs in hypoxia, for exanple. Yet another enbodi nent
of the present invention can further relate to the use of Whagowapsund of
formula 1 to prepare a pharnaceutical conposition for treating conplaints
connected with 1ischaem a (such as: fardiac, cerebral, gastrointestinal -
such chori® sRAOISIONE di Yoo ohj - ,.renal.ischaem a,
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cerebral infarct, reperfusion damage in the réstoration o supply to
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dis in which the use of cardioprotective active subs
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t he as@maarusobforfichatalien ihtd thepluaparo? asa pAHGEIBReAMUt i cal conposition for
treating cancers, benign tunmours or, for exanple, prostatic hypertrophy,
at heroschl erosi s, organ hypertrophy and hyperplasia, fibrotic diseases and
| at d hedipntertefiantve subgianisetie ¢ talitleé oc eruppositady i§ between $ amy2d® used as an

- 25|ueRYlPrefirablaAweER 1L ARNS6 Pd! Fdr hatation the single dose is between

- 0.05 and 20 mg, preferably between 0.2 and 5 mg. For parenteral injection the single
dose is between 0.1 and 50 mg, preferably between 0.5 and 20 mg. The doses
specified above may be given several times a day if necessary. '

20 The following are some examples of pharmaceutical preparations containing the

active substance:

1
i

Tablets:

‘Compound of formula 1 _ 18.0 mg
magnesium stearate " 1.2mg
maize starch , 60.0 mg
lactose ' 90.0 mg

'polyviz)ylpyrrolidone ' : 1.5mg

Solution for Injection

- Compound of formula 1 ' 03g
sodium chloride : ' 09g
| water for injections ad 100ml




to intravenous, intranuscular or subcutaneous adm nistration), as a tablet,
as a suppository, as an ointnent, as a plaster for transdernal
adm ni stration, as an aerosol for inhalation into the | ungsi20tugag 2e0snasa
_spray. The content of active substance in a tablet or a suppository is
between 5 and 200 15 ng, preferably bgtween. 10 and 50 ng. For inhal ation
the single dose is between 0.05 and 20 ng, preferably between 0.2 and 5 ng.
For parenteral injection the single dose is between 0.1 and 50 ny,
pr ef er alV® aﬁmmdi@clﬁsaaqbog@.b@memmmmsduamﬁn‘cnctaatwesémm be given
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4[4(2b : oerazinyl ] -3-trifluoronethyl -

benzoyl guani di ne. St artl ng fom this conmpound, the follow ng possible
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are taken up in 151 ml of methanol and the resultlng suspensuon is cooled to about
10°C. 16 ml of a saturated ethereal HCI solufion are added to this suspension which
is thus acidified to pH 1 - 2. Stirring is continued, while cooling with ice, until
 crystallisation is complete. The crystals are suction filtered, washed with cold
15 methanol and then with cold diethy! ether.

Yield: 16.19 g; melting point: 223 °C (uncorrected).

- Example 2: 4-[4-.('2-pyrrolylcarbon_yl)~1 —piperazinyl]-S-triﬁuoromethyi-
benzoylguanidine-hydrochloride-hemihydrate

20
15.0 kg of 4-[4-(2-pyrrolylcarbonyi)-1-piperazinyl]-3-trifluoromethyl-benzoylguanidine
are taken and combined with 120 | of ethyl acetate. The suspensio'n is heated to
about 45°C and combined with 30 | of water. The resulting mixture is stirred for about
15 minutes and the aqueous phase is then separated off. A solution of 3.62 kg of
25 concentrated hydrochloric acid in 20 | of water is added to the organic phase ata
.constant temperature. Within about 1-2 hours the mixture is cooled to
- 25°C -20°C. The hydrochloride obtained is separated off washed with 50 | of ethyl
- acetate and dried in vacuo at about 60°C.
Yield: 78 %; melting point: 225+ 5 °C (DSC at a heating rate of 10K/min).




Example 1: 4-[4-(2-pyrrolylcarbonyl)-1-piperazinyl]-3-trifluoronethyl-
benzoyl guani di ne- hydrochl oride 10 15.1 g of

4-[4-(2-pyrrolylcarbonyl)-1-pi perazinyl] - 3- trlfluoronethylqgggégyh@ﬁ@nldlne
are taken up in 151 nl of nmethanol and the resulting suspension is cool ed
to about 10C. 16 m of a saturated ethereal HCl solution are added to this
suspension which is thus acidified to pH1 - 2. Stirring is continued,
‘while cooling with ice, until crystallisation is conplete. The crystals are
suct i onEfxahi;ﬂeadA Ma(ﬂlpﬁ'r@!ylchr&ﬂiwl) 1-bﬁJéﬂ§i|ﬁﬁPQLtriﬁu”&oHl§ﬁythh col d diethyl
ether. Yield: " C (uncorrected) Exanple 2:

4- [ 4- (2280 ' hlofie gtes

benzoylguanldlne hydrochlorlde henlhydrate 20 15.0 kg of

2 (4,4 2108 by USRI s oRg5 A2 UL W APORTRR e 5 v o e
heat ed 86 sugpsandedsc 1ahd omtenand hieatedid abaft 5@3@e26 1Tmbofrm1dehtragadﬂ xture
i'ssti rEqGediE hﬁi’t%ﬁlon%%(d”ﬁ 88 Gsed bl P EPHE AR dded GBBRED ated~

off. A solution of conce oric | of

wat er | SieRfgbgated %uf@e&sgahw& iprabout 20 fﬁlnuta%ﬁilﬁamxturemghmetmf@ ab\mﬁ h| n
about 148 rhiautes dthonstafitues bﬁat@@h%nttﬁe ?é‘rﬁpe?é?@re &h&u@ﬁé@rte%oﬁzgeg g

vaculd Wit SRS piioe o‘?ﬁﬁwt Bt Toisithen Conled 1975 1666 and sirashc i ng
rat e of for aBstharijour B2 tis dempelie. ThExaygtak dbtained are se arated off

benzoy | ORI RIBENAE 0l REHEL DU aCahduind F o ot

4-[ 4- (2Yild-r1d6S Qamﬁﬁﬁlﬂg pomt pi8fet 87CPJC &t arhéatmgrratmchwmmn)z oyl guani di ne
- are suspended in 1.5 L of water and heated to about 50C. 26.1 m of

concentrated aqueous hydrochloric acid are diluted-witb 300 m of water
and added ft-p-w se-to




t he preheated suspension within about 20 m nutes. The m xture is stirred
for about .15 mnutes at constant tenperature. Then the tenperature is

|l owered to about 35 C 1o with stirring over a period of aboyta,d,p-fturs. It
is then cooled to 5 - 10 C and stirred for another hour at this
‘tenperature. The crystals obtained ar% separated off, ‘washed with a little
wat er and dried in vacuo at about 50 € Yield: 116.5 g; nelting point: 180
5 C(DSC at a heating rate of 10K/ min). 12 August 2005 Patent Cl ains 1)
4-[4-(2-pyrrolyl carbonyl)-1-pipe ‘{[ﬁzé :3-trifluoromnethyl-benzoyl guani di ne
hydrochloride I N=x HC 1 2) Co&%ﬁ ll5!:'5'8rdi ng to claim1, characterised
inthat it is present in the form of one of its hydrates. 10 3) Conpound
accor diyng 4.m_¢al __-ﬁg,ra'__' PN r .in the form
of i tgl)m)nt;oﬁ1 gif g}/ gb%hgﬁr%%m%gm:ﬁ ac?&f#@ﬁbdﬂt&é’@ﬂ%m Tbg%%ga%ﬂg'rnaeét erised in
that it i dysrectpfided the 15 formof its henihydrate. Conpound of formula
1 according to one of clains 1 to 4 for Quse as a medi canent. 20 6) Use of
"~ the conmpound of fornula I accordin gne o "elaims 1 to 4 for preparing
a pharmaceutical conposition for t ingNdiseases in which inhibitors of
“the. cellular Na+/ H+ exchange-n | op a tkrapeutic benefit.

O xHCl 1

2) Compound according to claim 1, characterised in that it is present in the form -
of one of its hydrates.
10 ' |
3) Compound according to claim 1 or 2, characterised in that it is present in the
form of its monohydrate, '

4) Compound according to claim 1 or 2, characterised in that it is present in the
15 - form of its hemihydrate.

o) | Compound of formula 1 according to one of claims 1 to 4 for use as a medicament.
20 6) Use of the compound of formula 1 according to one of claims 1to 4 for

preparing a pharmaceutical composition for tre.atihg diseases in which
inhibitors of the.celiular Na*/H* exchange may develop a therapeutic benefit.




