S016719J. 64 Novel benzoyl guani di ne derivatives, processes for
preparlng themand their use in the preparation of

phar maceut i cal conpositions The present invention relates to novel

benzoyl guani di ne derivatives processes for preparing themand their use |n
the preparati ogog &E@fnaceutlcal conpositions.. The novel pergpoT00177
benzoylguanldlne d%rlvatlves correspond to the general formula (1)
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Neuartige Benzoylguanidin-Derivate, Verfahren zu ihrenl Herstellung und ihre
Verwendung bei der Herstellurig von Arzneimittein

Die vorliegende Erfindung betrifft neuartige Benzoylguanidin-Derivate, Verfahren zu
ihrer Herstellung und ihre Verwendung bei der Herstellung von Arzneimittein.

Die neuartigen Benzoylguanidin-Derivate entsprechen der allgemeinen Formel (I)
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Ry Rz - S0 -oder Rz - NH-S05 -, F, Cl oder CF3;

A  fOr eine der zweibindigen, stets fiber ein Stickstoffatom an das
Benzoyiguanidinsystem gebundenen Gruppen

Tl -NR, - CHyy, -NR, -G H,, - NRy' - -NRy - Cp o - NRy'

Bl @N\ _G_on = CaHom - NR4 -
Re | R
\N/X SN

AN W A :

R4' q



[err] (1)  wherein
Rl err] denotes Rerr]-SJerr]- or Rerr]-NHSJerr]-, F, A or CFerr];

A denot es one of the dival ent groups which is bonded - to the :

benzoyl guani di ne systemvia a nitrogen atom -Cerr]Herr] - NR[err]
Clerr] r - NR[err] -CJerr]Herr] - NRerr]" -

C[err]H[err]I_&’% ri' [err] -2. CNM'&JW

o GO O
e Fom
O O Qg

und

m eine ganze Zahl 0, 1, 2, 3, 4, S oder 6
" neine ganze Zahl 0 oder 1 - '

p eine ganze Zahl 0, 1, 2, 3 oder 4;

B eine oder mehrere der folgenden Gruppe in beliebiger Reihenfoige
(-CH2.)a, (-CHOH-)p, (-CO-)¢, (-CS-)q undfoder (-NR44-) und

a eine ganze Zahl von O bis 8, vorzugsweise 1, 2, 3 oder 4,
b 0, 1 oder 2, vorzugsweise 1,
c 0, 1 oder 2, vorzugsweise 1,
d 0, 1 oder 2, vorzugsweise 1;

R2 unsubstitiviertes oder substituiertes C4-Cg-Alkyl, unsubstitiviertes,
substituiertes Aryl, -NR5Rg oder einen - vorzugsweise 5- oder 6-gliedrigen -
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-2- [err]
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der gegebenenfalls durch ein oder zwei Phenylsysteme anelliert sein kann und
indem U, V, W, X, Y und gegebenenfalls Z:

CH», CH, CO, NR7, N, O oder S, wobei bei den Wasserstoff tragenden
Gliedern ein Wasserstoff oder R7 gegebenenfalls durch B substituiert sein
kann;

R3 C4-Cg-Alkyl, halogen- oder phenylsubstituiertes C4-Cg-Alkyl, wobei der
Phenylrest bis zu drei Substituenten aus der Gruppe Halogen, C4-C4-Alkyl
oder C4-C4-Alkoxy aufweisen kann,

R4 und Ry, die-gieich oder verschieden sein kdnnen, Wasserstoff, C4-C4-Alkyl, R4
und R4’ auch Phenyl, Benzyl und C3-C7-Cycloalkyl;

Rs Wasserstoff oder C1-Cg-Alkyl, Aryl, Aralkyl;
Rg Wasserstoff oder CI1 -Cg-Alkyl, Aryl, Aralkyl;
R7 Wasserstoff, C1-C4-Alkyl, Aryl oder Aralkyl

bedeuten kénnen.

Bevorzugt sind Verbindungen der aligemeinen Formel |, worin
Rq1 R3-SO2-oder R3-NH-802-

A fur eine der zweibindigen, stets Uber ein Stickstoffatom an das
Benzoylguanidinsystem gebundenen Gruppen



and mrepresents 0, 1, 2, 3, 4, 5 or 6 nrepresents 0 or 1 p represents O,
1, 2, 3 or 4 B denotes one or nore of the follow ng groups in any
order (-CHerr])[err], (-CHOH)[err], (-CO)[err], (-CS-)d and/or
(=NR[err]-) and
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R,

m eine ganze Zahl 0, 1, 2, 3, 4, 5 oder 6
n eine ganze Zahi O oder 1
p eine ganze Zahi 0, 1, 2, 3 oder 4;

B . eine oder mehrere der folgenden Gruppe in beliebiger Reihenfolge
- {-CH2.}g, (-CHOH-)p, (-CO-)¢, (-CS-)g und/oder (-NR41-) und
a sine ganze Zahl von 0 bis 4,
b O oder die ganze Zahl 1,
¢ 0 oder die ganze Zahl 1,
'd O oder die ganze Zahl 1,

R2 unsubstitiviertes oder substituiertes C41-C4-Alkyl, unsubstitiviertes,
substituiertes Aryl, -NR5Rg oder einen 5- oder 6-gliedrigen Heterocycius

X— X—y x—y
i =" | &
YoV

\U/ \u/ \U/

9 L ]
PN P X
Y2y 2y v/)(\y Ny
] =— 1 | — I —
X’ Y Y N

der gegebenenfalls durch ein oder zwei Phenylisysteme aneliiert sein kann und
indem U, V, W, X, Y und gegebenenfalls Z:

CHp, CH, CO, NR7, N, O oder S, wobei bei den Wasserstoff tragenden
Gliedern ein Wasserstoff oder R7 gegebenenfalls durch B substituiert sein
kann;



a represents fromO to 8, preferably 1, 2, 3 or 4,

b represents 0, 1 or

2, preferably 1, c represents 0, 1 or 2, preferably 1, d represents
0, 1 or 2, preferably 1; R2 denotes unsubstituted or substituted

g err]-alkyl, unsubstituted or substituted aryl, -NRSR6 or a
preferably 5- oo ofpcsnbered heterocyclic group PCT/EP97/00177

- 3- [err] -5-

R3 Cq1-C4-Alkyl,

R4 und Ry, die gleich oder verschieden sein kénnen, Wasserstoff, C4-C4-Alkyl, R4
und R4’ auch Phenyl, Benzyl und C3-C7-Cycloalky};

Rs Wasserstoff oder C1-C4-Alkyl, Aryt, Aralkyl;
Rg Wasserstoff oder C4-C4-Alkyl, Aryl, Aralkyl;
R7 C4-C4-Alkyl, Aryl oder Aralkyl

bedeuten kénnen.

Besonders bevorzugt sind Verbindungen der aligemeinen Formel |, worin

Rq: CH3-SO2+

©

..

B eine oder mehreré der folgenden Gruppe in beliebiger Reihenfolge
{-CH2.)a, (-CHOH-)b, (-CO-)¢, (-CS-)g und/oder (-NR14-) und

a eine ganze Zahl von 0 bis 4,
b O oder die ganze Zahl 1,
¢ O oder die ganze Zahl 1,
d O oder die ganze Zahl 1,

Ry einen 5-gliedrigen Heterocyclus
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der gegebenenfalls durch ein oder zwei Phenylisysteme anelliert sein kann

und indem U, V, W, X, Y und gegebenenfalls Z:



whi ch may optionally be ring-condensed with one or two phenyl systens
and wherein U, V, W X Y and optionally Z, which may be the sane or
di fferent, denot e: CHerr], CH CO NR7, N, Oor S, any of these
beari ng hydrogen, or R7 when this represents hydrogen, being
optionally substltut ed by B; R3 denotes (err]-alkyl, h =

phenyl - subst i MR92g6253 C[err] al kyl , rein the phenyl group nnfwg‘;gnt ain
up ‘to three substi. tuent s sel ected ftom t he group corrpri si ng
hal ogen, C[err]-al kyl or errg al koxy Rlerr] and Rerr]', which my be

i dentical or di ff@ﬂmrﬁH NB7oNeO oder Shy&b@tj&l deG[V@?$§ef§FPﬁﬂagRb€?ﬁ‘ P"&ﬁﬁ'ﬂ
Rierr]" may al so gig\easterstoff cBSERY lgeghiseriantalitrdliréA Brsubstituibriosdin kann und im

Ringsystem nur ein Heteroatom vorhanden ist;
Rz C4-C4-Akyl; '

R4 und R4, die gleich oder verschieden sein kénnen, Wasserstoff, C1-C4-Alkyl;
Rs Wasserstoff oder C4-C4-Alkyl, Aryl, Aralkyl,
Rs Wasserstoff oder C _-C4-Alkyl, Aryl, Aralkyl;
R7 Wasserstoff, C4-C4-Alkyl, Aryl oder Aralkyl

bedeuten kénnen.

‘Soweit nicht im einzelnen abweichende Angaben gemacht werden, werden die
~ aligemeinen Definitionen im folgenden Sinn gebraucht:

C4-C4-Alkyl bzw. C4-Cg-Alkyl steht im aligemeinen fur einen verzweigten oder
unverzweigten Kohlenwasserstoffrest mit 1 bis 4 bzw. 8 Kohlenstoffatom(en), der -
gegebenenfalls mit einem oder mehreren Halogenatom(en) - vorzugsweise Fluor -
substituiert sein kann, die untereinander gleich oder verschieden sein kénnen. Als
Beispiele seien folgende Kohienwasserstoffreste genannt:

Methyl, Ethyl, Propyl, 1-Methylethyl (Isopropyl), n-Butyl, 1-Methylpropyl, 2-
Methylpropyl, 1,1-Dimethylethyl, Pentyl, 1-Methylbutyl, 2-Methylbutyl, 3-Methylbutyl,
1,1-Dimethylpropyi, 1,2-Dimethylipropyl, 2,2-Dimethylpropyt, 1-Ethylproypyl, Hexyl, 1-
Methylpentyl, 2-Methylpentyl, 3-Methylpentyl, 4-Methylpentyl, 1,1-Dimethylbutyl, 1,2-
Dimethylbutyl, 1,3-Dimethylbutyl, 2,2,-Dimethylbutyl, 2,3-Dimethylbutyl, 3,3-
Dimethylbutyl, 1-Ethylbutyl, 2-Ethylbutyl, 1,1,2-Trimethylpropyl, 1,2,2-
Trimethyipropyl, 1-Ethyl-1-methylpropyl und 1-Ethyl-2-methylpropyl. Bevorzugt sind -
sofern nicht anders angegeben - Niederalkylreste mit 1 bis 4 Kohlenstoffatomen, wie
Methyl; Ethyl, Propy), iso-Propyl, n-Butyl, 1-Methylipropy!, 2-Methylpropyl oder 1,1-
Dimethylethyl.

Alkoxy steht im aligemeinen fur einen Uber ein Sauerstoffatom gebundenen
geradkettigen oder verzweigten Kohlenwasserstoffrest mit 1 bis 8



Rl err] denotes hydrogen or (err]-alkyl, aryl, aralkyl; R6 denot es
hydrogen or Clerr]-al kyl, aryl, aral kyl; R7 denot es hydrogen,

Cerr]-alkyl, aryl or aralkyl. Preferred conpounds of general formula |
are those wherein Rl err] denotes Rlerr]-Serr]- or Rerr]-N+S(err]-

-4- A den%(g;mc&% of the divalent groups which is bO”dEdrcrmmmrn
-7-

-

Kohlenstoffatom(en). Bevorzugt ist ein Niederalkoxyrest mit 1 bis 4
Kohlenstoffatom(en). - Besonders bevorzugt ist die Methoxygruppe.

Aryl steht im allgemeinen far einen aromatischen Rest mit 6 bis 10
Kohlenstoffatomen - auch in Zusammensetzungen, wobei der Aromat mit einer oder
mehreren Niederalkylgruppe(n), Trifluormethylgruppe(n), Cyanogruppe(n),
Alkoxygruppe(n), Nitrogruppe(n), Aminogrubpe(n) und/oder einem oder mehreren
Halogenatom(en) - untereinander gleich oder verschieden - substituiert sein kann;
bevorzugter Aryirest ist ein gegebenenfalls substituierter Phenyirest, wobei ais

Substituenten Halogen - wie Fluor, Chlor oder Brom - Cyano sowie Hydroxyl
bevorzugt sind.

Aralky) steht im allgemeinen fir einen Gber eine Alkylenkette gebundenen Arylrest
mit 7 bis 14 Kohlenstoffatomen, wobei der Aromat mit einer oder mehreren
-Niederalkylgruppe(n), Alkoxygruppe(n), Nitrogruppe(n), Aminogruppe(n) und/oder
-einem oder mehreren Halogenatom(en) - untereinander gleich oder verschieden,
substituiert sein kann. Bevorzugt werden Aralkyireste mit 1 bis 6

Kohlenstoffatom(en) im allphatlschen Teil und 6 Kohienstoffatomen im aromatlschen
Teil.

Als bevorzugte Aralkylreste seien - sofem nicht anders angegeben - Benzyl,
Phenethyl und Phenylpropyl genannt.

Halogen steht far Fluor, Chior, Brom, lod und vorzugsweise fGr Chior und Brom.

Amino steht - sofern nicht anders angegeben - fir eine NH2-Funktion, die
gegebenenfalls durch eine oder zwei C1-Cg-Alkyl-, Aryl- oder Aralkylreste - gleich
oder verschieden - substituiert sein kann.

‘Alkylamino steht im Beispiel fir Methylamino, Ethylamino, Propylamino, 1-
‘Methylenethylamino, Butylamino, 1—Methytpropylammo 2-Methylpropyiamino oder
1,1-Dimethylethylamino.

Dialkylamino steht beispielsweise fir Dimethylamino, Diethylamino, Dipropylamino,
- Dibutyiamino, Di-(1-methylethyl)amino, Di-(1-methy!propyl)amino, Di-2-
methyipropylamino, Ethylmethylamino, Methylpropylamino.



to the benzoyl guani dine systemvia a nitrogen atom

Cerr]Herr]-NRerr]- -Clerr]Herr]-NRerr]-Clerr]Herr]-NR[err]’
-NR[eir]-Clerr]H err]-NR err]’ [err] mis an integer
o, 1, 2, 3, 4, 5or 6 nis an integer 0 or 1 pis an integer O,

1, 2, 3 or 4, enotes one or nore of the follow ng grou '

order (-CH erY§ ”/’39( CHOH-)[err], (-C0gJerr], (-CS-)d and?‘%?’hﬁ’m)"'
(-NR[err]-) and a-represents an integer fromo0 to 4, b represents

0 or the integer
Cycloalkyl steht im allgemelnen far einen geséttigten oder ungeséttigten cyclischen

Kohlenwasserstoffrest mit 5 bis 9 Kohlenstoffatomen, der gegebenenfalils mit einem
Halogenatom oder mehreren Halogenatomen - vorzugsweise Fluor - substituiert sein
kann, die untereinander gleich oder verschieden sein kénnen. Bevorzugt sind
cyclische Kohlenwasserstoffe mit 3 bis 6 Kohlenstoffatomen. Als Beispiele seien
Cyclopropyl, Cyclobutyl, Cyclopentyl, Cyclopentenyl, Cyclohexyl, Cyclohexenyl,
Cycloheptyl, Cycloheptenyl, Cycioheptadienyl, Cyclooctyl, Cyclooctenyl,
Cyclooctadienyl und Cyclononinyl genannt.

Heteroaryl im Rahmen der oben angegebenen Definition steht im aligemeinen far
einen 5- bis 6-gliedrigen Ring, der als Heteroatome Sauerstoff, Schwefel und/oder
Stickstoff enthalten kann und an den ein weiterer aromatischer Ring ankondensiert
sein kann. Bevorzugt sind 5- und 6-gliedrige aromatische Ringe, die einen
Sauerstoff, einen Schwefel und/oder bis zu zwei Stickstoffatomen enthalten und die
gegebenenfalls benzokondensmn sind.

. Als besondere heterocyclische Systeme seien beispielsweise Acridinyl, Acridonyl,
Alkylpyridinyl, Anthrachinonyl, Ascorbyl, Azaazulenyl, Azabenzanthracenyl, -
Azabenzanthrenyl, Azachryseny!, Azacyclazinyl, Azaindolyl, Azanaphthacenyi,

-Azanaphthalenyl, Azaprenyl, Azatriphenylenyl, Azepinyl, Azinoindolyt, Azinopyrrolyl,
Benzacridinyl, Benzazapinyl, Benzofuryl, Benzonaphthyridinyl, Benzopyranonyl,
Benzopyranyl, Benzopyronyl, Benzochinolinyl, Benzochinolizinyl, Benzothiepinyl,
Benzothiophenyl, Benzylisoquinolinyl, Bipyridinyl, Butyrolactonyl, Caprolactamyl,
Carbazolyl, Carbolinyl, Catechinyl, Chromenopyronyl, Chromonopyranyl, Cumarinyl,
Cumaronyl, Decahydrochinolinyl, Decahydrochinolony!, Diazaanthracenyl,
Diazaphenanthrenyl, Dibenzazapinyl, Dibenzofuranyl, Dibenzothiphenyl,
Dichromylenyl, Dihydrofuranyl, Dihydroisocumarinyl, Dihydroisochinolinyl,
Dihydropyranyl, Dihydropyridinyl, Dihydropyridonyl, Dinydropyronyl,
Dihydrothiopyranyl, Diprylenyl, Dioxanthylenyl, Oenantholactamyl, Flavanyl,
Flavonyl, Fluoranyl, Fluoresceinyl, Furandionyl, Furanochromanyl, Furanonyl,
Furanochinolinyl, Furanyl, Furopyrany!, Furopyronyl, Heteroazulenyl,
Hexahydropyrazinoisoquinolinyl, Hydrofuranyl, Hydrofuranonyl, Hydroindolyl,
Hydropyranyl, Hydropyridiny!, Hydropyrrolyl, Hydrochinolinyl, Hydrothiochromenyl,
Hydrothiophenyl, indolizidinyl, Indoliziny!, indolonyl, Isatinyl, Isatogenyl,
Isobenzofurandionyl, Isobenzfuranyl, Isochromanyl, Isoflavonyl, Isoindolinyt,
Isoindolobenzazapinyl, Isoindolyl, Isochinolinyl, Isochinuclidinyl, Lactamyl, Lactonyl,
Maleimidyl, Monoazabenzonaphthenyl, Naphthalenyl, Naphthimidazopyridindionyl,
Naphthindolizinedionyl, Naphthddihydropyranyl. Naphthofuranyl, Naphthyridinyl,



c represents O or the integer 1, d represents O or the integer 1, R2

denotes substituted or unsubstituted Cferr]-al kyl, substituted or

unsubstituted aryl, -NRerr]Rerr] or a 5- or 6- menber ed heterocyclic

group [err] whi ch may optionally be ring-condensed by one

or tWo PREheySt €Ms and wherein U, V, W X, Y and  pcrerernelr? '
-9-

éxepinyl, Oxindolyl, Oxolenyl, Perhydroazolopyridinyl, Perhydroindolyl,
Phenanthrachinonyl, Phthalideisoquinolinyl, Phthalimidyl, Phthalonyl, Piperidinyl,
Piperidonyl, Prolinyl, Parazinyl, Pyranoazinyl, Pyranoazolyl, Pyranopyrandionyl,
Pyranopyridinyl, Pyranochinolinyl, Pyranopyrazinyl, Pyranyl, Pyrazolopyridinyl,
Pyridinethionyl, Pyridinonaphthalenyl, Pyridinopyridinyl, Pyridinyl, Pyridocolinyl,
Pyridoindolyl, Pyridopyridinyl, Pyridopyrimidinyl, Pyridopyrrolyl, Pyridochinolinyl,
Pyronyl, Pyrrocolinyl, Pyrrolidinyl, Pyrrolizidiny!, Pyrrolizinyl, Pyrrolodioazinyl,
Pyrrolonyl, Pyrrolopyrmidinyl, Pyrrolochinolonyl, Pyrrolyl, Chinacridonyl, Chinolinyl,
Chinolizidiny!, Chinolizinyl, Chinolonyl, Chinuclidinyl, Rhodaminyl, Spirocumaranyl,
Succinimidyl, Sulpholanyl, Sulpholenyl, Tetrahydrofuranyl, Tetrahydroisochinolinyt,
Tetrahydropyranyl, Tetrahydropyridinyl, Tetrahydrothiapyranyl,
Tetrahydrothiophenyl, Tetrahydrothipyranonyl, Tetrahydrothipyranyl, Tetronyl,
Thiaphenyl, Thiachromanyl, Thiadecalinyl, Thianaphthenyl, Thiapyranyl,
Thiapyronyl, Thiazolopyridinyl, Thienopyridinyl, Thienopyrrolyi, Thiencthiophenyl,

- Thiepinyl, Thiochromenyl, Thiocumarinyl, Thiopyranyl, Triazaanthracenyl, -

‘Triazinoindolyl, Triazolopyridinyl, Tropanyl, Xanthenyl, Xanthonyt, Xanthydrolyl
Adeniny!, Alloxanyl, Alloxazinyl, Anthranilyl, Azabenzanthrenyl,
Azabenzonaphthenyl, Azanaphthacenyl, Azaphenoxazinyl, Azapurinyl, Azinyl,
Azoloazinyl, Azoly!, Barbituric Acid, Benzazinyl, Benzimidazolethionyl,
Benzimidazolonyl, Benzisothiazolyl, Benzisoxazoly!, Benzocinnolinyl,
Benzodiazocinyl, Benzodioxolanyl; Benzodioxolyl, Benzopyridazinyl,
Benzothiazepinyl, Benzothiazinyl, Benzothiazolyl, Benzoxazinyl, Benzoxazolinonyl,
Benzoxazolyl, Cinnolinyl, Depsidinyl, Diazaphenanthrenyl, Diazepinyl, Diazinyl,
Dibenzoxazepinyl; Dihydrobenzimidazolyl, Dihydrobenzothiazinyl, Dihydrooxazolyl,
Dihydropyridazinyl, Dihydropyrimidinyl, Dihydrothiazinyl, Dioxanyl, Dioxenyl,
Dioxepinyl, Dioxinonyl, Dioxolanyl, Dioxolonyl, Dioxopiperazinyl, |
Dipyrimidopyrazinyl, Dithiolanyl, Dithiolenyl, Dithioly], Flavinyl, Furopyrimidinyl,
Glycocyamidinyl, Guaninyl, Hexahydropyrazinoisoquinolinyl, Hexahydropyridazinyl,
Hydantoinyl, Hydroimidazolyl, Hydroparazinyl, Hydropyrazolyl, Hydropyridazinyl,
Hydropyrimidiny!, Imidazolinyl, Imidazolyl, Imidazoquinazolinyl, Imidazothiazolyl,

- Indazolebenzopyrazolyl, Indoxazenyl, Inosinyl, Iscalloxazinyl, Isothiazolyl,
Isoxazolidinyl, Isoxazolinonyl, Isoxazolinyl, soxazolonyl. Isoxazolyl, Lumazinyl,
Methylthyminyl, Methyluracilyl, Morpholinyl, Naphthimidazolyl, Oroticyl, Oxathianyl,
Oxathiolanyl, Oxazinonyl, Oxazolidinony), Oxazolidinyl, Oxazolidonyl, Oxazolinonyl,
Oxazolinyl, Oxazolonyl, Oxazolopyrimidinyl, Oxazolyl, Perhydrocinnolinyl,
Perhydropyrroloazinyl, Perhydropyrrolothiazinyl, Perhydrothiazinonyl, Perimidinyl,
Phenazinyl, Phenothiazinyl, Phenoxathiinyl, Phenoxazinyl, Phenoxazonyl,
Phthalazinyl, Piperazindionyl, Piperazinodionyl, Polyquinoxalinyl, Pteridinyt, Pterinyl,



- 5- optionally Z, which may be the sanme or different, denot e:

CHerr], CH CO NR7, N, 0 or S, any of these bearing hydr ogen, or R7
when t'his represents hydrogen, being optionally substituted by B; R3
denotes ([ err]-al kyl; Rlerr] and Rlerr]', which nmay be identical or _
different, denote hydrogen, Cerr]-alkyl Rerr] and Rerr]' my also -
denot e pMOR726258 enzy| and Qlerr]-cygloal kyl; Rl err] PbeHBM@%"
hydrogen or Clerr]-alkyl, aryl, aralkyl "W R err] denot es hydrogen or

Clerr]-alkyl, aryl, aralkyl;
Purinyl, Pyrazinyl, Pyrazolidinyl, Pyrazolidonyl, Pyrazolinonyl, Parazolinyl,
Pyrazolobenzodiazepinyl, Pyrazolonyl, Pyrazolopyrimidinyl, Pyrazolotriazinyl,
Pyrazolyl, Pyridazinyl, Pyridazonyl, Pyridopyrazinyl, Pyridopyrimidinyl,
Pyrimidinethionyl, Pyrimidinyl, Pyrimidionyl, Pyrimidoazepinyl, Pyrimidopteridinyl,
Pyrrolobenzodiazepinyl, Pyrrolodiazinyl, Pyrrolopyrimidinyl, Chinazolidinyl,
Chinazolinonyl, Chinazolinyl, Chinoxalinyt, Sultamyl, Sultinyl, Sultonyl,
Tetrahydrooxazolyl, Tetrahydropyrazinyl, Tetrahydropyridazinyl,
Tetrahydroquinoxaliny!, Tetrahydrothiazolyl, Thiazepinyl, Thiazinyl, Thiazolidinonyl,
Thiazolidinyl, Thiazolinonyl, Thiazolinyl, Thiazolobenzimidazolyl, Thiazolyl,
Thienopyrimidinyl, Thiazolidinonyl, Thyminyl, Triazolopyrimidinyl, Uracilyl, Xanthinyl, -
Xylitolyl, Azabenzonapththenyl, Benzofuroxany!, Benzothiadiazinyl, '
Benzotriazepinonyl, Benzotriazolyl, Benzoxadiazinyl, Dioxadiazinyl, Dithiadazolyi,
Dithiazolyl, Furazanyl, Furoxanyl, Hydrotriazolyl, Hydroxytrizinyl, Oxadiazinyt,
Oxadiazolyl, Oxathiazinonyl, Oxatriazolyl, Pentazinyl, Pentazolyl, Petrazinyl,
Polyoxadiazolyl, Sydonyl, Tetraoxanyl, Tetrazepinyl, Tetrazinyl, Tetrazolyl, :
Thiadiazinyl, Thiadiazolinyl, Thiadiazolyl, Thiadioxazinyl, Thiatriazinyl, Thiatriazolyl, - -
Thiatriazolyl, Triazepinyl, Triazinoindolyl, Triaziny!, Triazolinedionyl, Triazolinyl,
Triazolyl, Trioxanyl, Triphenodioxaziny!, Triphenodithiazinyl, Trithiadiazepinyl,
Trithianyl, oder Trioxolanyl genannt.

Die Verbindungen der aligmeinen Formel | sind infolge ihrer Wirkung ais Inhibitoren :.
des zellularen Na*/H*-Austausches als Wirkstoffe in Arzneimittein verwendbar oder
kénnen als Zwischenprodukte zur Herstellung solcher Wirkstoffe Verwendung -
finden. Die erfindungsgemé#Ren Verbindungen wirken gegen Arrhythmien, die
beispielsweise bei Hypoxien auftreten. Sie sind ferner anwendbar bei Krankheiten,
die im Zusammenhang mit Isch&mien stehen (Beispiele: cardiale, cerbrale,
gastrointestinale, pulmonale, renale Ischémie, Ischidmie der Leber, Ischamie der
Skelettmuskulatur). Entsprechende Krankheiten sind beispielsweise coronare
Herzerkrankung, Angina pectoris, Embolie im Lungenkreislauf, akutes oder
chronisches Nierenversagen, chronische Niereninsuffizienz, Hirninfarkt, Reper-
fusionsschéden bei der Wiederdurchbiutung von Hirnarealen nach Aufidsung von
Gefalverschiiissen und akute und chronische Durchblutungsstérungen des Himns.
Hier sind die genannten Verbindungen auch in Kombination mit thrombolytischen
Mitteln wie t-PA, Streptokinase und Urokinase nitzlich.

Bei der Reperfusion des ischamischen Herzens (z. B. nach einem Angina-pectoris-
Anfall oder sinem Herzinfarkt) kdnnen irreversible Schadigungen an Cardio-



Rl err] denotes (ferr]-al kyl, aryl or aralkyl. Particularly preferred
conpounds of formula | are those wherein R err] denot es

CH[err']-Sq err]-;- A denot es B denotes one or nore of the
foll ow ng groups in any desired sequence (-CHerr]-) [err],

(-CHOH ) [err] .wéoidasd errl, - (-CS)d and/or (-NR{err]-)pei@roroorr7 2
represents an integer fromO0O to 4, -14kr represents 0 or the integer 1,
c represents 0 or the integer 1,

myocyten in der betroffenen Region auftreten. Die erfindungsgemaRen Verbindun-
gen wirken u. a. in einem soichen Fall cardioprotektiv.

In das Anwendungsgebiet Ischémie ist auch die Verhinderung von Schaden an
Transplantaten einzubeziehen {z. B. als Schutz des Transplantates vor, wahrend
und nach der implantation sowie bei der Lagerung der Transplantate), die im Zu-
sammenhang mit Transplantationen auftreten kénnen. Die Verbindungen sind aus-
serdem protektiv wirkende Arzneimitte! bei der Durchfiihrung angioplastischer ope-
rativer Eingriffe am Herzen und an peripheren Gefalen.
Bei der essentiellen Hypertonie und diabetischen Nephropathie ist der zelluldre
Natrium-Protonen-Austausch erh&ht. Die genannten Verbindungen eignen sich
daher als Inhibitoren dieses Austausches zur vorbeugenden Behandlung dieser

. Krankheiten.

Die erfindungsgeméfen Verbindungen zeichnen sich weiterhin durch eine stark
inhibierende Wirkung auf die Proliferation von Zelien aus. Deshalb sind die
Verbindungen als Arzneimitteln bei Krankheiten interessant, bei denen die Zell- .
proliferation eine primare oder sekundare Rolle spielt und kénnen als Mitte! gegen
Krebserkrankungen, Atherosklesose, Organhypertrophien und -hyperplasien, fibro- :
tische Erkrankungen und diabetische Spatkomplikationen verwendet werden.

Pharmakologische Daten:
Inhibition des Na*/H*-Austauschers in humanen Darmkrebszellen (HT-29):

HT-29-Zellen wurden bei 37°C, 5% CO2 in Wachstumsmedium inkubiert. Nach 3-5
Tagen wurde das Wachstumsmedium entfemnt, die Zellen gewaschen und mit 7.5 yM
BCECF-AM (pH-sensitiver Fluoreszenzfarbstoff) bei 37°C ohne CO5 beladen. Nach
30 min wurden die Zellen gewaschen und mit folgendem Medium angeséauert. 70
mM Cholinchlorid, 20 mM NH4CI, 1 mM MgCip, 1.8 mM CaCly, 5 mM Glucose und
15 mM HEPES, pH 7.5.

Nach 8 min Inkubation bei 37°C ohne CO2 wurden die Zellen gewaschen und fir 5
min mit Waschmedium inkubiert: 120 mM Cholinchlorid, § mM KCI, 1 mM MgCl,, 1.8
mM CaCl2, 5 mM Giucose und 15 mM MOPS, pH 7.0.



d represents O or the integer 1, R err] denotes a 5-nenbered

het erocyclic group -6- [err]
whi ch' may optionally be ring-condensed by one or two phenyl systens and
wherein U, V, W X Y and optionally Z, which may be the sane or

di fferent, denot e: CHerr], CH NRerr], N, Oor S _any of these
beari ng hV&I,%@‘g#, or Rlerr] when t_h"zs_represents hydroggﬁT o8

Das Waschmedium wurde entfernt und Kontrolimedium mit oder ohne Testverbin-
dung wurde zugegeben: 120 mM NaCl, 5 mM KC!, 1 mM MgClp, 1.8 mM CaCly, 5
mM Glucose, 15 mM MOPS, pH 7.0.

Die Zellen wurden 4 min bei 37°C ohne CO5 inkubiert und fluorimetrisch (CytoFluor
2350) vermessen. Die Fluoreszenz des Farbstoffes BCECF wurde bei den Anre-
gungswellenléngen 485 nm (pH-sensitiv) und 440 nm (nicht pH-sensitiv) und bei der
Emissionswellenlange 530 nm gemessen. Der cytoplasmatische pH wurde aus dem
Verhéitnis der Fluoreszenzen bei 485 und 440 nm berechnet. Das Fluoreszenzver-
héltnis wurde durch Messung des Fluoreszenzsignals nach Aquilibrierung von ex-
ternem und internem pH mit Nigericin kalibriert.

Beispiel - IC50/ 106 mot I1
1 B 0.500
3 | 0.029
4 | - 0.031

Die Wirkstoffe gemaR der allgemeinen Formel | kdnnen als wassrige
Injektionslésung (z.B. far intravendse, intramuskulére oder subkutane Applikation),
als Tablette, als Suppositorium, als Salbe, als Pflaster fir transdermale Applikation,
als Aerosol fUr inhalative Anwendung tber die Lunge oder als Nasenspray
eingesetzt werden. '

Der Wirkstoffgehalt einer Tablette oder eines Suppositoriums liegt zwischen 5 und
200 mg, vorzugsweise zwischen 10 und 50 mg. Bei Inhalation liegt die Einzeldosis
zwischen 0,05 und 20 mg, vorzugsweise zwischen 0,2 und 5 mg. Bei einer
parenteralen Injektion liegt die Einzeldosis zwischen 0,1 und 50 mg, vorzugsweise
zwischen 0,5 und 20 mg. Die genannten Dosen kénnen, falls erforderlich, mehrmals
taglich gegeben werden.

im folgenden sind einige Beispiele fur pharmazeutische Préparate mit dem Wirkstoff
angegeben:



optionally substituted by B and only one heteroatom I's present in the

ring system R err] denotes (Jerr]-al kyl; Rlerr] and R err]', which
-may be identical or different, denote hydrogen, (err]-al kyl; Rl err]
denotes hydrogen or (err]-alkyl, aryl, aralkyl; Rl err] denot es
hydr ogen or -al kyl, aryl or aral kyl; R err] denot TR '
Cerr]-al kyl ,C[vg{)%*}ns ar al kyl . Unl ess spgcifically stat edegtt: er\7m se, the
general definitions are-used in the follow ng way: Clerr]-al kyl and
Clerr]-al kyl -generally represent a branched

Tabletten:

Wirkstoff gem&R der allgemeinen Formel | . 20,0 mg

Magnesiumstearat 1,0mg

Maisstarke 62,0 mg

Laktose 83,0mg

Polyvinylpyrolidon 1,6 mg

Ldsung zur Injektion

. 03g
Wirkstoff geméaf der aligemeinen Formel |
Natriumch}orid 09g

Aqua injectibilia C ad 100mi
Die Lésung kann unter Verwendung von Standardverfahren sterilisiert werden.

WéRrige Losung zur nasalen oder inhalativen

Applikation , .
. . 039

Wirkstoff gemaB der allgemeinen Formel |

Natriumchlorid 09g

Benzalkoniumchiorid 0,01 mg

Aqua purificata ad 100 mi

Die oben ausgefiihrie Ldsung _ist geeignet flr die nasale Applikation in einem Spray,
oder in Kombination mit esinem Geréat, das ein Aeroscl mit siner PartikelgroRe
vorzugsweise zwischen 2 und 6 um produziert, zur Anwendung ber die Lunge.

Kapsein fir die Inhalation

Die Verbindungen der aligemeinen Formele 1 werden in mikronisierter Form
(Partikeigréfle im wesentlichen zwischen 2 und 6 uM), gegebenfalls unter Zusatz
von mikronisierten Tragersubstanzen, etwa Laktose, in Hartgelatinekapsein gefuiit.
Zur Inhalation dienen (bliche Geréte fur die Pulverinhalation. In jede Kapsel werden



or unbranched hydrocarbon group having 1 to 4 or 8 carbon aton(s) which may
optionally be substituted by one or nore hal ogen atons, preferably
fluorine, and these substituents may be identical to one another or
different fromone another. The foll owi ng hydrocarbon groups are nentioned
by way of ex , met hyl , ethyl, propyl, 1-nethylethyl (] bR N
butyl, 1-net @8% , 2-met hyl propyl ,_11‘,_1-di nmet hyl - PR 17)’

-7- ethyl, pentyl, 1-methylbutyl, 2-nmethylbutyl, 3-nethyl- butyl,

1, 1-di met hylpropyl, 1, 2-di nethyl propyl, 2,2- dinethylpropyl, 1-ethylpropyl,
hexyl, | 1- mez Ry ZWiSAben 0 22nd 2D ma dRs Njikstofs et jgsreeingn Fommelkdund GoRd

1, 1- di net hyghiakidse elngefatnet hyl butyl , 1, 3-di net hyl butyl,

Inhalationsaerosol

1 Teil
Wirkstoff gemaf der aligemeinen Formel |
Sojalecithin 0,2 Teile

Treibgasmischung ad 100 Teile

Die Zubereitung wird vorzugsweise in Aerosolbehéiter geftlit mit Dosierventil
abgeflllt, der einzeine Hub wird so bemessen, daR eine Dosis von 0,5 mg
abgegeben wird. FUr die anderen Dosierungen des angegeben Bereichs verwendet
‘man zweckmafig Zubereitungen mit hoherem oder niedrigerem Wirkstoffanteil.

Salbe (Zusammensetzung g/100 g_Salbe)

29
Wirkstoff gemaR der aligemeinen Formel |
Rauchende Salzsaure 00119
Natriumpyrosulfit 0,05g
Gemisch aus gleichen Teilen Cetylalkohol
und Stearylalkohol 209
Weille Vaseline 5g
Kunstliches Bergamotted! 0,075¢g
Destilliertes Wasser ad 100

. Die Bestandteile werden in (blicher Weise zu einer Salbe verarbeitet.



2, 2-di met hyl butyl, 2,3-dinethylbutyl, 3,3-dinethylbutyl, 1-ethylbutyl,
2-ethyl butyl, 1,1,2-trinethylpropyl, 1,2,2-trinmethylpropyl,
1-ethyl - 1-met hyl propyl and 1- ethyl-2-nethyl propyl. Unless otherw se
specified, |ower alkyl groups having 1 to 4 carbon atons such as nethyl,
et hyl, propyl 1 B§%9pyl, n-butyl, 1-methyl propyl, 2- methylpermpsioetr
1,1-dinethy|e¥ﬁVﬁ e preferred. Al kopgy. general |y represents a
strai ght-chained or branched hydrocarbon group having 1 to 8 carbon atons
whi ch is-bound via an oxygen atom A |ower al koxy group having 1 to 4
carbon atons is preferred. The methexy group is particularly preferred.
Aryl gener alDig allgemeine Mossalmiftaun Merstellungovon Benzaylpugnidineroder-aligemeinedns,
i ncl udi ng tﬁﬁﬁﬁeiﬁ conpositions in which the aromatic group may be
substituted by Oone or nore | ower al kyl groups, trifluoronethyl groups,
cyano groups, al koxy groups, nitro groups, anLno gyoups and/or one or nore
hal ogen atons, either identical or di fferent:|jt he preferred aryl group is
an optionally substituted phenyl group, LQM&%Q substituents being
hal ogen (such as fluorine, chlorine or ne) | 2
]

{N
aus den entsprechenden Benzoes&urederivaten besteht darin, dal man ein

Benzoesaurederivat der aligemeinen Formel 1l, in der P eine nucleofuge
Abgangsgruppe bedeutet -

(n
mit dem gewiinschten Substiuenten der aligemeinen Formel Iii,
RoBAQ ()
in der Q eine durch ein Elektrophil substituierbare Abgansgruppe bedeutet,

nucleophil substituiert und das resultierende Benzoesaurederivat der aligemeinen
Formel IV

(W}



cyano and hydroxyl . Aral kyl generally denotes an aryl group having 7 to
14 carbon atons bound via an al kyl ene chain, the aromatic group optionally
bei ng>substituted by one or nore |ower alkyl groups, alkoxy groups, nitro
groups, am no groups and/ or one or nore hal ogen atons, either identical or

different. Aral kyl groups having 1 to 6 carbon atons in the | | art
and 6 carbon ‘XP@%@"??] the aromatic P%E)Eg%iﬁ E)8-
part are preferred. Unl ess ot herwi se 's?%t'ed, the preferred aral kyl groups
are benzyl, phenethyl and phenyl propyl . )

in einem geeigneten - vorzugsweise wasserfreien - Losungsmittel - bevorzugt
Dimethyiformamid - suspendiert und mit N-Methylmorpholin sowie
Carbonyidiimidazol (CDI) versetzt und mit der Mischung einer Losung oder
Suspension einer Base - vorzugsweise Natriumhydrid in einem geeigenten, was-
serfreiem L&sungsmittel - vorzugsweise Dimetyiformamid - mit einem Guanidinsaiz -
vozugsweise Guanidinhydrochlorid - versetzt.

Die aktivierten Saurederivate lassen sich in in an sich bekannter Weise direkt aus

den zugrundelieger_xden Benzoeséaurederivaten der allgemeinen Formel IV
herstellen:

R4

(V)

Eine Reihe geeigneter Methoden zur Herstellung von aktivierten
Carbonsaéurederivaten auf der Basis der Benzoesaurederivate der allgemeinen
Formel IV sind unter Angabe von Quellenliteratur in J. March, Advanced Organic
Chemistry, Third Edition (John Wiley & Sons, 1885), S. 350 angegeben.

Die Umsetzung eines aktivierten Carbonsaurederivats mit einem Guanidinsalz
erfolgt in an sich bekannter Weise in einem protischen oder aprotischen polaren
aber inerten organischen Lésungsmittel.

Ein Teil der zugrundeliegenden Benzoesaurederivate der Formel IV sind bekannt
und in der Literatur beschrieben. Die bislang unbekannten Verbindungen der Formel
IV kénnen nach literaturbekannten Methoden hergestelit werden.

Die entsprechenden Benzoes&uren erhélt man so beispielsweise durch Umsetzung
der entsprechend substituierten Piperazine mit 4-Chlor-3-
methyisulfonylbenzoesaure, wobei in 4-Stellung nucleophil substituiert wird. Dazu
werden 10 mM 4-Chlor-3-methylsulfonylbenzoeséure und 50 mM Piperazin 4 h unter
Inertgas bei 120°C erhitzt. Kristallisation aus Methanol ergibt die entsprechend
substituierten Benzoeséauren.



Hal ogen denotes fluorine, chlorine, bromne and iodine, preferably chlorine

and brom ne. Unl ess ot herw se stated, am no denotes an NH2 functi onal
group which nay optionally be substituted by one or two CJerr]-al kyl, aryl
or aral kyl groups, either identical or different. Al kyl am no denotes, for
exanpl e, net hy‘bar;j(] et hyl am no, propyl am no, 1-methyl enet hybaEbdiee1r7 '
butyl am no, 1-nethylpropyl am no, 2-nethyjypr opyl ami no or

1, 1-di net hyl et hyl am no. - Di al kyl am no denotes, for exanple, dinethylam no,

0 D Rt B B A

met hyl pr opy| DMFRsusperiiert aad it 1QmiveNaMethyidorphalin versetizt Zat echaltenen Lésung

unsat urated ywerden 13mM Carbonylidiimidazol (CDI1) hinzugefiigt und 2 h bei Raumtemperatur

| gerithrt. Unter Inertgas werden in einem zweiten Ansatz 14 mM NaH in 30 ml was-

serfreiem DMF suspendiert und mit 14mM Guanidinhydrochlorid versetzt. Man rihrt
1 h bei 80°C und filtriert nach Abk{hlen von unldslichen Bestandteilen ab. Die klare
Guanidin-L&sung wird zu der oben beschriebenen Lésung gegeben und 12 h bei
Raumtemperatur gerGhrt. Nach Abdestillieren des DMF unter vermindertem Druck
wird der Rdckstand durch Chromatographie an Kieselgel mit einam geeigneten
Lésungsmittelsystem gereinigt. Behandlung mit etherischer Salzsdure oder anderen
pharmakologisch vertraglichen S&uren Gberfhrt die Benzoylguanidine in die
entsprechenden Salze.

Nach dieser Standardvorschrift werden folgende Verbindungen erhalten: .

Beispiel 1:

Schmp.: > 250°C



cyclic hydrocarbon group having 5 to 9 carbon atons which nay optionally be
substituted by one or nore hal ogen atons, preferably fluorine, which may be
identtcal or different. Cyclic hydrocarbon groups having 3 to 6 carbon
atons are preferred. Exanples include cyclopropyl, cycl obutyl cycl opentyl

cycl opentenyl, cycl ohexyl, cycl ohexenyl, cycl oheptyl, cyclo en%mf
cycl ohept adi ¥§P726833c| ooctyl, cycl ooct %g cycl ooct adi enyl lgﬁﬁ
cope

cycl ononi nyl . Het eroaryl, within thé of the above definition,
general |y denotes a 5- to 6-menbered ring which may contain oxygen, sul phur
and/ or ni t r Bgispied2: het er oat ons -9- and

ont o which anot her aromatic ring may be fused. 5-

Schmp.: 220-222°C (Zers.)

(o) 0 O
N\ 7 NH,

/ N=(

;\’(O '. X HCINH2

‘Beispiel 3:

Schmp. : 175-177°C (Zers.)

. NH,
o N
o X HCI
Beispiel 4:
Schmp.: >250°C
0 1
08 N= 2.
NH,
7 N
L
s N
X HCI



and 6-nmenbered aromatic rings which contain an oxygen, a sul phur and/or up
to two nitrogen atons and which are optionally benzocondensed are
preferred. Exanpl es of particular heterocyclic systens are as foll ows:
acridinyl, acridonyl, alkylpyridinyl, anthraquinonyl, ascorbyl,

azaazul enyl , Q‘zoa% nt hracenyl , azabenzant hrenyl, azachryseagaEre7/00177
azacycl azi nyl ;" "a@Zaindol yl , azanapht haceqiyl, azanapht hal enyl, azaprenyl,
azatri phenyl enyl, azepinyl, azinoindolyl, azinopyrrolyl, benzacridinyl,
benzazapi nyl . benzofuryl, benzonaphthyridinyl, benzopyranonyl,
benzopyranyl, benzopyronyl, benzoqui-nolinyl, benzoqui noli zinyl,

benzot hi epi rBgispiEdizot hi ophenyl, benzylisoquinolinyl, bipyridinyl,

but yrol act onyl, caprol actamnyl, carbazolyl, carbolinyl, catechinyl,
chromenopyronyl, chrononopyranyl, cumarinyl, cunmaronyl,
decahydr oqui nol i nyl, decahydroqui nol onyl, di azaant hracenyl,

di azaphenant /| 2022001C Zerp) nyl , di benzof uranyl, di benzot hi phenyl,
di chronyl enyl , di hydrof uranyl, dihydroisqpunarin ¥, di hydroi so- quinolinyl,
di hydr opyranyl, di hydropyridi nyl, di hygesyrid di 6dropyronyl,
di hydr ot hi opyranyl, diprylenyl, dioxanthyl oerMmi\hol act anyl , flavanyl,
NH
~ [N ’
[ N/, N\)'
o X HCI
‘Beispiel 6.
Schmp.: 170-173°C: .
' 1 T NH
o;s N= 2
NH,
N
N
X HCI
o
Beispiel 7:
Schmp.: 170°C (Zers.)



fl avonyl, fluoranyl, fluoresceinyl, furandionyl, furanochromanyl,
furanonyl, furanoquinolinyl, furanyl, furopyranyl, furopyronyl,

het er oazul enyl , hexahydropyrazi noi soqui nol i nyl, hydrofuranyl,

hydr of ur anonyl , hydroi ndol yl, hydropyranyl, hydropyridinyl, hydropyrrolyl
hydr oqui nol i nyl , hydr ot hi ochronenyl, hydrothi ophenyl, |ndoI|Z|

i ndol i zi nyl , WOy, isatinyl, isatogenyl, isobenzofurandd Wi"

i sobenzfuranyl, isochrqomanyl, isoflavdﬁ@ff i soi ndol i nyl,

i soi ndol obenzazapi nyl, isoindolyl, isoquinolinyl, isoguinuclidinyl,

| actanyl, lactonyl, mnaleimdyl, nonpazabenzonapht henyl,

- 10 - naphthal enyl, naphthi m dazopyri di nedi onyl, napht hi ndol i zi nedi onyl ,

naphthodlhydropyranyl napht hof uranyl , napht hyri di nyl, oxepinyl, oxindolyl,
Beispiel 8:

Schmp.: 243°C (Zers.)

n=0

NH,

NH,
% N
(ol__/N\) X 2 HCI



oxol enyl , perhydroazol opyridi nyl, perhydroindolyl, phenanthraqui nonyl,
pht hal i dei soqui nol i nyl, phthalimdyl, phthalonyl, piperidinyl, piperidonyl,
prolinyl, parazinyl, pyranoazinyl, pyranoazolyl, pyranopyrandi onyl,

pyr anopyri di nyl, pyranoqui nolinyl, pyranopyrazinyl, pyranyl,

pyrazol opyri di wq” i di net hi onyl, pyridi nonapht hal enyl, PCT/EPY7/00177
pyri di nopyridi ny pyridi nyl, pyrldocollgy pyr|d0|ndolyl

pyri dopyridinyl, pyridopyrimdinyl, pyridopyrrolyl, yrldoquinolinyl,
pyronyl, pyrrocolinyl, pyrrolidinyl, pyrroI|2|d|nyI pyrrolizinyl,
pyrrol odi oazi nyl, pyrrolonyl, pyrrolopyrnidinyl, pyrrploquinolonyl,
pyrrolyl, quinacridonyl, quinolinyl, quinolizidinyl, quinolizinyl,

qui nol onyl, qui nuclidinyl, rhodam nyl, spirocumaranyl, succinimdyl,

sul phol anyl , sulpholenyl t et rahydrof uranyl, tetrahydroi soquinolinyl,

t et r ahydr opyriatent a'lsé’ﬂ'%hﬁldr opyri dinyl, tetrahydrothiapyranyl,

t et rahydr ot hi ophenyl, tetrahydrothipyranonyl, tetrahydrothipyranyl,
tetronyl, thiaphenyl, thiachronanyl t hi adecal i nyl thianaphthenyl,

t hi apyranyl, ghia d|nyI

t hi enopyrr ol yf tﬁgﬂ Ih?%'?)'ﬁeny Hépét%melﬁ%‘l ochro nyI thi ocumari nyl ,
t hi opyranyl, triazaanthracenyl, tr|a2|n0|ndolyl trlazolopyridinyl,

t ropanyl , xanthenyl,

U
worin
R4 R3 - 8§02 - oder R3 - NH - SO2 -, F, Cl oder CF3;
A fur eine der zweibindigen, stets Giber ein Stickstoffatom an das
Benzoylguanidinsystem gebundenen Gruppen
- “CrnHpm - NRy - Cabtbm ~NR, -CH, - NR;' - -NRy - Crpbom - NRy’
= cmHzm - —N
K/N\ . n = CHam - NR4 -
R, R,
\wr’){ NN \
R"—i/N\ K;{_R‘ A
. R‘) R“

* 4 L L $ *



xant honyl, xanthydrolyl, adeninyl, alloxanyl, alloxazinyl, anthranilyl,
azabenzant hrenyl , azabenzonapht henyl, azanapht hacenyl, azaphenoxazi nyl,
azapurinyl, azinyl, azoloazinyl, azolyl, barbituric acid, benzazinyl,
benzi m dazol et hi onyl, benzi m dazol onyl, benzi sot hiazol yl, benzi soxazol yl,
benzoci nnol i nyl . benzodi azoci nyl, benzodi oxol anyl, benzodio

benzopyri dazi 9P?m§§hzothiazepinyl, beaéqthiazinyl, benzoth?§b§h9 }17
benzoxazi nyl , . B - 11 - benzoxazol i nonyl,
benzoxazol yl, cinnolinyl, depsidinyl, diazaphenanthrenyl, diazepinyl,

di azi nyl, dibenzoxazep“nyl, di hydr obeni nmi dazol yl , di hydr dbenzot hi azi nyl ,

di hydr ooxazol yl, dj hydnopyri dazi : ydropyrim diayl , NLR%QPothiazinyl,
di oxanyl, di oxe oxX®pi nyl , [:ii:[:v/J '

| |

NN |
N N(}'”R-" (F—=
sedic:eva
= i
g

und

m eine ganze Zahl 0, 1, 2, 3, 4, 5oder 6
n eine ganze Zahl 0 oder 1
o] eine ganze Zahl 0, 1, 2, 3 oder 4;

B eine oder mehrere der folgenden Gruppe in beliebiger Reihenfolge
(-CHa.)a, (-CHOH-)p, (-CO-)¢, (-CS-)q und/oder (-NR41-) und
a eine ganze Zahl von 0 bis 8, vorzugsweise 1, 2, 3 oder 4,
b 0, 1 oder 2, vorzugsweise 1,
c 0, 1 oder 2, vorzugsweise 1,
d 0, 1 oder 2, vorzugsweise 1;

Ry  unsubstitiviertes oder substituiertes C4-Cg-Alkyl, unsubstitiuiertes,
substituiertes Aryl, -NRgRg oder einen - vorzugsweise 5- oder 6-
gliedrigen -Heterocyclus

1 I =— [
Y\u/" Y\u/" ‘\u Py

* ’ 1]

(AN A |



di oxi nonyl, di oxol anyl, dioxol onyl, dioxopiperazinyl, dipyrimdopyrazinyl,
dithiolanyl, dithiolenyl, dithiolyl, flavinyl, furopyrimdinyl,

gl ycocyam di nyl, guani nyl, hexahydropyrazi noi soqui nol i nyl,
hexahydr opyri dazi nyl , hydantoi nyl, hydroi m dazolyl, hydroparazinyl,
hydr opyrazol yhyeq fugdsapyri dazi nyl, hydropyrimdinyl, im dazolpdyyiperoer7r
I m dazol yl , |n1dazqu|nazoI|nyI I m dazagdu azol yl, indazol ebenzopyrazol yl,
|ndoxazenyl i nosi nyl , rsoalloxazinyl I sot hi azol yl, isoxazolidinyl,
isoxazolinonyl, |soxazquQyI |soxgzolonyl xl soxazol yl, | umazi nyl,

met hyl t hymi nyl , nethqu facil olin f;\Waphth mYazol yl, oroticyl
oxat hi anyl , oxathlolanyk. 3xa2| ny Ty oxa¥OI|Q|non |, Qxazolldlnyl
oxazolldonyl oxazol i nony r: oxa;d?bnyl oxar61ony1 oiézolopyr|n1d|nyl
oxazol yl , perhydrOC|nnoI|nyI perhydropyrroloazinyl
perhydropyrroloth|a2|nyl perhydroth|a2|nonyl per|n1d|n | , phenazinyl,
phenot hi azi nyl, phenox@ngegebenenfalis, ﬁfwdefm BJa&aﬂﬁmtemsmamzqem

pi per azi ndi onyl , plpernanrerrudmupvlmo( gébemusdﬂnyl pterinyl,

o2y YGERCEH SR NP B S A

pyrazol otriazi nyl, pyré&hedarn ein Wasserst oder Ry gegebenenfalls durch B substituiert
sein kann;

Rz C4-Cg-Alkyl, halogen- oder phenylsubstituiertes C4-Cg-Alkyl, wobei
der Phenylrest bis zu drei Substituenten aus der Gruppe Halogen, C4-
C4-Alkyl oder C4-C4-Alkoxy aufweisen kann,

R4 und Ry, die gleich oder verschieden sein kénnen, Wasserstoff, C1-C4-
Alkyl, Rq und ‘R4’ auch Phenyl, Benzyl und C3-C7-Cycloalkyl;

Rg  Wasserstoff oder C4-Cg-Alky!, Aryl, Aralkyl;
Rg Wasserstoff oder C41~Cg-Alkyl, Aryl, Aralkyl;
Ry  Wasserstoff, C1-C4-Alkyl, Aryl oder Aralkyl

bedeuten kénnen.

2 Benzoylguanidin-Derivate der allgemeinen FRormel (1) gem&R Anspruch 1,
worin
R4 R3-SO2-oder R3-NH-S02 -

A fir eine der zweibindigen, stets Gber ein Stickstoffatom an das
Benzoylguanidinsystem gebundenen Gruppen

0 AT Pl



pyridazinyl, pyridazonyl, pyridopyrazinyl, pyridopyrimdinyl,
pyr|n1d|neth|onyl pyrimdinyl, pyrimdionyl, pyrimdoazepinyl,
pyr|n1dopter|d|nyl pyrrol obenzodi azepi nyl, pyrrol odi azi nyl,
pyrrol opyrim di nyl, quinazolidinyl, quinazolinonyl, quinazolinyl,

qui noxal i nyl sul tinyl, - 12 -
sul tonyl , tetP@ﬁ%%&g%xazolyl, tetrahydrg&yra2|nyl tetrahydr%ﬁﬁﬁqgﬂgyF%yl,
tetrahydrqu|noxaI|nyI,-tetrahydrothiaz t hi azepi nyl, thiazinyl,

t hi azol i di nonyl , thIaZO|IdIn thlazollnonyl thlazorlnyl N

t hi azol obenzi ni dazol y|-Cm 1y| tRiten iR G iNRYE, ¢ hi 2o R )T

t hym nyl , triazolopyrin1d|nyl uraC|IyI xant hi nyl, xylitolyl,

azabenzonapt ht henyl , benzofuroxanyl, benzothiadiazinyl, benzotriazepinonyl,

benzotriazol yl, benzoxadjmﬁ;'j-rnH’\' —
) on'cmHZm' NR4 -

N b ~ ™~ "
| R"@N\ NCQE‘* »C/l

R4'

m eine ganze Zahl 0, 1, '2. 3,4,50der6
n eine ganze Zahi 0 oder 1
P eine ganze Zahl 0, 1, 2, 3 oder 4;

B eine oder mehrere der folgenden Gruppe in beliebiger Reihenfolge
(-CH2.)a, (-CHOH-)p,.(-CO-)¢, (-CS-)q.und/oder (-NR14-) und

a ‘eine ganze Zahl von 0O bis 4,

b 0 oder die ganze Zahl 1,

c 0 oder die ganze Zahl 1,

d 0 oder die ganze Zahl 1,

Ro unsubstitiuieries oder substituiertes C1-C4-Alkyl, unsubstitiviertes,
substituiertes Aryl, -NRgRg oder einen 5- ader 6-gliedrigen

Heterocyclus

X X—u X e

- T I3

Y v

No” ~N Ny”

Yéx\" Yéx\“ //"\u N
| —l\!—— B e | i | +
z§u P z§u oV z\u PR z\“ PR

| T 1

der gegebenenfalls durch ein oder zwei Phenylsysteme anelliert sein
kannund indem U, V, W, X, Y und gegebenenfalls Z:

CHo, CH, CO, NR7, N, O oder S, wobei bei den Wasserstoff tragenden
Gliedern ein Wasserstoff oder R7 gegebenenfalls durch B substituiert
sein kann,

T [ L | S *



di oxadi azi nyl, dithiadazolyl, dithiazolyl, furazanyl, furoxanyl,
hydrotriazol yl, hydroxytrizinyl, oxadiazinyl, oxadiazolyl, oxathiazinonyl,
oxatriazolyl, pentazinyl, pentazolyl, petrazinyl, polyoxadiazolyl, sydonyl,
tetraoxanyl, tetrazepinyl, tetrazinyl, tetrazolyl, thiadiazinyl,

t hi adi azol i nyl ogm&g azolyl, thiadioxazinyl, thiatriazinyl, p&hiddrabso!l VI
triazepinyl, th Zinol ndolyl, triazinylggtriazolinedionyl, triazolinyl,
triazolyl, trioxanyl, triphenodi oxazi ny?, tri phenodi t hi azi nyl,

trithiadi azepi nyl, trithianyl or trioxolanyl. As a result of their effect
as inhibitors of cellular Na+/H+ exchange, the conpounds of general fornula
| may be used asRgcti Cy-Gyidkydinces in pharmaceutical conpositions or they
may be used as internediates in the preparation of such active substances.
The conpounds according,to the invention are effective ai nst_arrhyt hm as
whi ch occur, for%k‘ﬁﬁ’rﬂ%e,d'? alewmx&mﬁh@yeeaﬁ%%eaev@g’éﬁm gr’rk&d%es
connected with i schaewnliel,(R4'afd Ry’ caiohi Rhenyl; Berlzylaind Qg0 -Oycibalkyl nal ,

pul nonary and renal ischaema, ischaemia of the liver and i schaem a of the

skel etal muscul ature). Such diseases include, for exanple, coronary heart

Rg Wasserstoff oder C4-C4-Alkyl, Aryl, Aralkyl;
Ry Cq1-Cg-Alkyl, Aryl oder Aralkyl

bedeuten kénnen.

-3 Benzoylguanidin-Derivate der aligemeinen Formel {I) gemaR Anspruch 1, worin

Rq CH3-809~
A fir
N
l\/"\ .
B eine oder mehrere der folgenden Gruppe in beliebiger Reihenfolge

(-CHo.)a, (-CHOH-)p, (-CO-)g, (-CS-)q und/oder (-NR41-) und
a eine ganze Zahi von O bis 4,

b O oder die ganze Zahl 1,

¢ 0 oder die ganze Zahi 1,

d O oder die ganze Zahl 1,

Ro einen 5-gliedrigen Heterocyclus

X— X—1u —
i _K\,,./ Y” o ’X "‘\/'
'\u/" \u/" "\u AV

der gegebenenfalls durch ein oder zwei Phenylsysteme anelliert sein
kann undindem U, V, W, X, Y und gegebenenfalis Z:

R

A O A



pectoris, pulnonary enbolism acute or chronic kidney failure, chronic

~ kidney insufficiency, cerebral infarct, reperfusion damage caused by the
return of blood supply to areas.of the brain after the dissolving of

vascul ar - 13 - occlusions and acute and
chronic circulatory disorders of the brain. Here, the conpounds n}ioned-
may al so be u¥@3"®5}onj unction with thg mbol i ¢ agents suchrﬁgm?gﬁﬂj7

st rept oki nase and uroki.nase. During Tt %érfusion of the ischaem c heart
(e.g. after an attack of angina pectoris or cardiac infarct) irreversible
danage nmay be caused Chloc GH]iNRy N \Q eder 8, wobei bei den Wasserstafhtragénsden

conpounds accor di ng t @ibl&m il YPadsePstBft bBePRS BogbieHefAE dureh BEub¥iitiiert
inter alia, . . . . .
sein kann und im  Ringsystem nur ein Heteroatom vorhanden ist;

R3 C4-C4-Alkyl;

R4 und Ry, die gleich oder verschieden sein kénnen, Wasserstoff, C1-C4-
Alky!;

Rg Wasserstoff oder C4-C4-Alkyl, Aryl, Aratkyl;
Rg Wasserstoff oder C1-C4-Alkyl, Aryl, Aralkyl;
R7 Wasserstoff, C1-C4-Alkyl, Aryl oder Aralkyl

bedeuten kdnnen.

4. Verfahren zur Herstellung von Verbindungen der allgemeinen Formel |

Ry 0 [ L]

)

dadurch gekennzeichnet, dal man ein Benzoeséaurederivat der aligemeinen
Formel II, in der P eine nucleofuge Abgangsgruppe bedeutet

Ry 0

OH

(if)

mit einem Substiuententen der aligemeinen Formel Il

A



I n such cases. The treatnent of ischaem a al so incl.udes the prevention of
damage to transplants (e.g. as protection for the transplant before, during
and after transplanting and during the storage of transplanted organs)
whi ch may occur in connection with transplants. The conpounds are al so

drugs with a protective effect during angioplastic surgical | ons
on the heart a’ﬁ‘a"fﬂ’tg%#pheral bl ood vessg?._ In essenti al hy%%’ﬁ)’z/?@ "z’ind

di abeti c nepthropathy, the cellular exchange of sodiumprotons is

i ncreased. The conpounds nenti oned above are therefore suitable as
inhibitors of this exchange as a preventive treatnent for these diseases.
The conpounds according to the invelRgBAQare al so (lifjaracterised by their
powerful inhibitory effect on the proliferation of cells. Consequently, the

conpounds are val uabl e drugs in diseases in which cell proliferation plays
a primary or secbrigeafeipa durchdascBlekisephiksubstitisierbare Abgansgruppe bedeutet,

nucleophil substituiert und das resultierende Benzoes&urederivat der
aligemeinen Forme! IV

(v

in einem geeigneten - vorzugsweise wasserfreien - Losungsmittel - bevorzugt
Dimethylformamid - suspendiert und mit N-Methylmorpholin sowie
Carbonyildiimidazol (CDI) versetzt und mit der Mischung einer Losung oder

. Suspension einer Base - vorzugsweise Natriumhydrid in einem gesigenten,
wasserfreiem Lésungsmittel - vorzugsweise Dimetylformamid - mit einem
Guanidinsalz - vozugsweise Guanidinhydrochlorid - versetzt.

5. Pharmazeutische Zubereitung, gekennzeichnet durch einen Gehalt an einer
Verbindung nach einem der Anspriiche 1 bis 3 und deren Saureadditionssalze
neben Gblichen Hilfs- und Tragersstoffen.

6. Verwendung von Verbindungen nach einem der Anspriche 1 bis 3 als
Arzneimittel.

7. Verwendung von Verbindungen nach Verwendung von Verbindungen nach
Anspruch 6 als Arzneimittel mit einer ihibitorischen Wirkung beztglich des
Na*/H*-Austauschs

8. Verwendung von Verbindungen der allgemeinen Formel 1, deren Sterecisomere
sowie deren Séureadditionssalze zur Herstellung eines Medikaments zur
therapeutischen Behandlung von ischaemien.

A



agent s agai nst cancers, atherosclerosis, organ hypotrophias and
hypekpl asgas, fibrotic diseases and |ate conplications of diabetes.
~.,14 - Pharnmacol ogi cal Dat a: I nhibition of the Na+/H+ exchanger in human -
i ntestinal cancer cells (HT-29): HT-29 cells were incubated in growth
medium at 37[err]C, 5% CJerr]. After 3-5 days the growth medi um was
renoved, the cells were washed and charged with 7.5 [err] M BCECF- AM ( pH

sensitive fluorgpcentoslyed at 37[err]C without any CJerr]. After 30
mnutes the cells were washed and acidified

Novel benzoylguanidine derivatives, processes for
preparing them and their use in the preparatioh of
pharmaceutical compositions -
The present invention relates to novel benzoylguanidine
derivatives, processes for preparing them and their use

" in the preparation of pharmaceutical_compositions.

The novel benzoylguanidine derivatives correspond to the
general formula (I)

R,——B———a&
(1)
wherein

"Ry denotes R;-SO,- or R;-NH-SO,-, F, Cl or CF;;

A ' denotes one of the divalent groups which'is_bonded

to the benzoylguanidine system via a nitrogen atom:

G o NN G N

. mHZm - N/\ —N :
N

. R 4
. R4 \
\N/X \N/\N/ r;:
R"'_K/N\ - |\>Q__R‘ AN
R, R



wi.th the foll ow ng medium 70 nmM choline chloride, 20 MM NH4C1, 1 niM

Myl ferr], 1.8 mM CaCl[err], 5 nmM glucose and 15 nM HEPES, pH 7.5. Af ter
.6, mnutes incubation at 37[err]C without CJerr], the cells were washed and.
i acubated for 5 mnutes with washing nmedium 120 nM choline chloride, 5 mM
KCl, 1 mMMwd 2, 1.8 nMCaCl[err], 5 mM gl ucose and 15 mM MOPS, pH 7.0. The
washi ng medi um was renoved and control nedium was added with or w thout the
test compound: 120 nM NaCl, 5 MM KCl, 1 mMMwdC [err], 1.8 nMCaCl[err], 5
mM gl ucose, 15 mM MOPS, pH 7.0. The cells were incubated for 4 m nutes at
37[err]C without CJerr] and nmeasured by fluorinetry (CytoFluor 2350). The
fluorescence of the dye BCECF was neasured at the excitatiop wavel engt hs of -
485 nm (pH sensitive) ﬁnd 440 nm (non pH sensitive) and at the em ssion

wavel ength of 530 nm JThe cytoplasqpic was cal cul at g 19~ratio of
fl uorescences 485 &M 440 n s uoxescence ra as cdlibrated by
nmeasuring the f gscende Ssigng eduilibratid ext egnal and

internal pH wit gericin.

v

N/NR")
- ‘ h
; Z
e

and
m represents 0, 1, 2, 3, 4, 5 or 6
n represents 0 or 1
p represents 0, 1, 2, 3 or 4;
B denotes one or more of the following groups in any

order (-CH,)a, (-CHOH-),, (-CO-)., (-C8-)4 and/or

. (-NR,;;-) and

a represents from 0 to 8, preferably 1, 2, 3 or 4,
b represents 0, 1 or 2, preferably 1,

¢ represents 0, 1 or 2, preferably 1,

d represents 0, 1 or 2, preferably 1;

R, = denotes unsubstituted or substituted C;_ s-alkyl,
unsubstituted or substituted aryl, -NRgR¢ or a
preferably 5- or 6-membered heterocyclic group



- - ‘15 - Exanpl e ICerr]/10[err] nmol 1[err]
1 = c 0. 500 3

0. 029 4 0.031 The active

subst ances according to general formula | may be used as an aqueous
injectable solution (e.g. for intravenous, 3i ntranuscul ar or subcutaneous
admnistration), in the formof a tablet, suppository,

5 52— [
v Y\ /V Y \'}

~' e N7
L H ?
Y ey e S
| —H— | +— | —+ ; _i_—v
z§u/v Z§U/V Z\u/v \u/

which may opfionally be ring-condensed with one or
two phenyl systems and wherein U, V, W, X, Y and
optionally Z, which may be the same or different,
denote: -

CH,, CH, CO, NR,;, N, O or S, any of these bearing
hydrogen, or R; when this represents hydrogen, being
optionally substituted by B;

R, denotes C,_g-alkyl, halogen- or phenyl-substituted
C,.g-alkyl, wherein the phenyl group may contain up
to three substituents selected from the group
compriging halogen, C1_4—alky'l_ or C;_s-alkoxy,

R, and R,', which may be identical or different, denote
hydrogen, C;.4,-alkyl R, and R,' may also denote
phenyl, benzyl and C,_,-cycloalkyl;

~Rg ° denotes hydrégen or C,.g-alkyl, aryl, aralkyl;
RG denotes hydrogen or C, g-alkyl, aryl, aralkyl;

R, denotes hydrogen, C;_,-alkyl, aryl or aralkyl.

Preferred. compounds of general formula I are those
wherein

R, denotes R;-S0,- or R,;-NH-SO,-;



oi-ntnent, as a plaster for transdermal adm nistration, as an aerosol for

i nhalf@ation into the | ungs or as a nasal spray. The content of active
substance in a tablet or suppository is between 5 and 200 ny, preferably
bet ween 10 and 50 ny. For inhalation the single dose is between 0.05 and 20
ng, preferably between 0.2 and 5 ny. For pagenteral injection the single
dose is between 0.1 and 50 ng, preferably between 0.5 and 20 ng. |If
neceéssary, thege dosisndes hendi ¥ENLEEVEIvAléhPE§réusdywhicAhesf Bbhaedng
are Exanpl es of pharmaceutical preparati,ons containing the.gctive
Substance: . Tabl ot 0 thi (PeRzeyigvaniding EVAraY Yo gantt BFOPERnate™

2(2)8 % Magnesi um St?(%,,rlf,f,?NR‘- Cobm-NR -Gy - NRG- L.ﬁh‘%rmn_ﬁ&arch-
- mHaf-T:i:;L;;“. __i ';}-c%-r%}a;- NRy -
P
~. Re \N/\N/ \'
. Ry
F%’t: N L SSFV R

- m is an integer 0, 1, 2, 3, 4, -5-0or 6 -
n is an integer 0 or 1
p is an integer 0, 1, 2, 3 or 4;

B denotes one or more of the fdllowing groups in any
order (-CH,-),, (-CHOH-)y, (-CO-),, (-CS-)4 and/or
(-NR;;-) and
a represents an integer from 0 to 4,

b represénts 0 or the integer 1,
¢ represents 0 or the integer 1,
d represents 0 or the integer 1,

R, denotes substituted or unsubstituted C;-4-alkyl,
*  substituted or unsubstituted aryl, -NR;Rg or a 5- or
6-membered heterocyclic group

K=y X—H X—W
i I =~ /] X
~ A <.~V <.~

v . u u

] ' !

X : X ZX AN
Yé Sy yé Sy Y2 ¥ W
| 4 ] 1 —
Z§U/V Z§u/ \u/ \u/ .

] ' ’

which may optionally be ring-condensed by one or
two phenyl systems and wherein U, V, W, X, Y and



LaCt ose

; 83.0 ng-
Pol yvi nyl pyrrol i done : 1.6 ny

»-.16 - Solution for injection Active substance according to general
formla | o _ 0.3 g Sodium chl ori de
0.9 g Water for injections mad® dp to 100 m The sol ution
can-be sterilised using standard nethods. Aqueous sol ution for nasal
i nhal ati on optionally Z, which may be the same or different,

denote:

CH,, CH, CO, NR,, N, O or 8, any of these bgaring
hydrogen, or R; when this represents hydrogen, being
optionally substituted by B; -

R3 denotes C;_,-alkyl;

R, and R,', which may be identical or different, denote
hydrogen, C;.4-alkyl R, and R,' may also denote
phenyl, benzyl and C,.,-cycloalkyl;

Rg denotes hydrogeh orlcb4-alkyl, aryl, aralkyl;

Rg denotes hydrogen or 014-a1kY1; aryl, aralkyl;

R, denotes C,_4-alkyl, aryl or aralkyl.

Particularly prefefréd compounds of formula I aré those
wherein '

Ry denotes CH;3-80,-;

A  denotes-
~ /A\W
N
k/“\ .
B denotes one or more of the following groups in any

desired sequence (-CH;-),, (-CHOH-),, (-CO-).,
(-Ccs-)4 and/or (-NR,;-) and '
a represents an integer from 0 to 4,

b represents 0 or the integer 1,

c represents 0 or the integer 1,

d represents 0 or the integer 1,

R, denotes a 5-membered heterocyclic group



Active substance according to general fornula |

0.3 g Sodium chl ori de . . 0.9g Benzal koni um
.chl oride 0.01 ng Purified water

made up to 100 m The sol ution descri bed above is suitable for nasal
adm nistration in a spray or in conjuncti-ore wth a device which produces an
aerosol having a particle size preferably between 2 and 6 [err]mfor
adnknistration into the lungs., Capsulqﬁ_npr i nhal ati on The conpounds of
general formula 1 are prepafedir m crofy seg—form 5§KLLcIe size, in the
mai n, being between 2 and e M, optiop¥lly w h jwe addition of

microni sed carrier substances such as | acY ose, , and packed into hard

gel atine capsules. They may be inhal ed using conventional devices for
powder. i nhal ati on. Each : '
' which may optionally be ring-condensed by one or

two phenyl systems and wherein U, V, W, X, Y and

| optionally Z, which may be the same or different,
denote: ' - - '
CH,, CH, NR,, N, O or S, any of these bearing
hydrogen, or R, when this represents hydrogen, being
optionally substituted by B and only one heteroatom
is present in the ring system;

-

R; =~ denotes Cb4-a1kyl{

R, and Ry', which may be identical or different, denote
hydrogen, Cy.4-alkyl; '

Rg denotes hydrogen or C,_,-alkyl, aryl, afalkyl;'
Rg idenotes hydrogen or C,.4-alkyl, aryl or aralkyl;
R, denotes hydrogen, C;_,-alkyl, aryl or aralkyl.

Unless specifically stated otherwise, the general
definitions are used in the following way:

C;-s-alkyl and C,_g-alkyl generally represent a branched
or unbranched hydrocarbon group having 1 to 4 or 8
carbon atom(s) which may optionally be substituted by
one or more halogen atoms, preferably fluorine, and
these substituents may be identical to one another or
different from one another. The following hydrocarbon
groups are mehtioned by way of example:

methyl, ethyl, propyl, 1—methy1e£hy1'(iSOpropyl), n-
- butyl, 14methy1propyl, 2-methylpropyl, 1,1-dimethyl-



capsu[e contains, for exanple, between 0.2 and 20 ng of the active-
substance: of general formula | and O to 40 ng of | actose.

[ Q17 -
forpul a |

Aerosol for inhalation Active substance according to general

1 part Soya lecithin

0.2 parts Propellant gas m xture - - 7made up to 100‘parts The
preparation is preferably packed into aerosol containers with a netering

val ve and the ididigpi dysdn@PDUN - et RpEEE R N2 LBy Fodepl gnedméphgeli ver

dose

butyl, 1,1-dimethylpropyl, 1,2-dimethylpropyl, 2,2-
dimethylpropyl, l-ethylpropyl, hexyl, l1-methylpentyl, 2-
methylpentyl, 3-methylpentyl, 4-methylpentyl, 1,1-
dimethylbutyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl,
2,2-dimethylbutyl, 2,3-dimethylbutyl, 3,3-dimethylbutyl,
l-ethylbutyl, 2-ethylbutyl, 1,1,2-trimethylpropyl,
1,2,2-trimethylpropyl, l-ethyl-1l-methylpropyl and 1-
ethyl—z—meﬁhylpropyl. -Unless otherwise specified, lower
alkyl groups having 1 to 4 carbon atoms such as methyl,
ethyl, propyl, isopropyl, n-butyl, l-methylpropyl, 2-
methylpropyl or 1,1-dimethy1ethy1 are preferred.

Alkoxy generally represents a straight—chained or
branched hydrocarbon group having 1 to 8 carbon atoms
which is -bound via an oxygen atom. A lower alkoxy group
having 1 to 4 carbon atoms is preferred. The methoxy
group is particularly preferred. |

Aryl generally represents an aroﬁatic_grpup having 6 to
10 carbon atoms, including those in compositions in
which the aromatic group may be substituted by one or
more lower alkyl groups, trifluoromethyl groups, cyano
gfoups, alkoxy groups, nitro groupé, amino groups and/or
one or more halogen atoms, either identical or
different; the preferred aryl group is an optionally
substituted phenyl group, the préferred substituents
being halogen (such as fluorine, chlorine or brominé),
cyano and hydroxyl.

Aralkyl generally denotes an aryl group having 7.to 14
carbon atoms bound via an alkylene chain, the aromatic
group optionally being substituted by one or more lower
alkyl groups, alkoxy groups, nitro groups, amino groups
and/or one or more halogen atoms, either identical or
different. Aralkyl groups having 1 to 6 carbon atoms in
the aliphatic part and 6 darbon atoms in the aromatic



o£~0.5 ng. For the other doses in the range specified, preparations with a

hi gher or.lower content of active substance are preferably used. O nt nent
(gconposition in g/ 100 g of ointnent) Active substance according to
general formula | 2 g Fum ng hydrochloric acid
0.011 g Sodi um pyrosul phite - 8 - 0.05 g Mxture of
equal parts of cetylal cohol and stearyl al cohol .

20 -g Wite vag@fﬂuare preferred. 5 g Artificial

ber ganot oil 0.075 g Distilled water

made up to 100 The ingredients are mxed together in the usual way to
form an oi nt mreMinless otherwise stated, the preferred aralkyl groups

are benzyl, phenethyl and phenylpropyl

Halogen denotes fluorine, chlorine, bromine and iodine,
_ preferably chlorine and bromine. '

Unless otherwise stated, amino denotes an NH, functienal
group which may optionally be substituted by one or two
C,_g-alkyl, aryl or aralkyl groups, either identical or
different.

Alkylamlno denotes, for example, methylamlno,
ethylamlno, propylamino, 1- methylenethylamlno,
butylamino, 1l-methylpropylamino, 2 -methylpropylamino or
1,1-dimethylethylamino. |

"Dialkylamino denotes, for example, dimethylamino,
diethylamino, dipropylamino, dibutylamino, di- (1-
meth&lethyl)amino, di—(1-methy1propyl)amino, di-2-
methylpropylamino, ethylmethylamino, methylpropylamino.

Cycloalkyl generally denotes a saturated or unsaturated
cyclic hydrocarbon group having 5 to 9 carbon atoms
which may optionally be substituted by one or more
halogen atoms, preferably fluorine, which may be
identical or different. Cyclic hydrocarbon groups
having 3 to 6 carbon atoms are preferred. 'Examples
include cyclopropyl, cyclobutyl, cyclopentyl,-
cyclopentenyl, cyclohexyl, cyclohexenyl, cycloheptyl,
cycloheptenyl, cycloheptadienyl, cyclooctyl,
cyclooctenyl, cyclooctadienyl and cyclononinyl.

Heteroaryl, within the scope of the above definition,
generally denotes a 5- to 6-membered ring which may
contain oxygen, sulphur and/or nitrogen as heterocatoms



- 38 - The general procedure for preparlng benzoyl guani di nes of general
formula | . [err] (1) -fromthe
«cQrrespondi ng benzoic acid derivatives, consists in. nucleophlllcally
substituting a benzoic acid derivative of general fornula I

-9 -

and onto which another aromatic ring may be fused. 5-
and 6-membered aromatic rings which contain an oxygen, a
sulphur and/or up to two nitrogen atoms and which are
optionally benzocondensed are preferred.

Examples of particular heterocyclic systems are as
"follows: acridinyl, acridonyl, alkylpyridinyl,
anthraquinpnyl, ascorbyl, azaazulenyl,
azabénzanthracenyl, azabenzanthrenyl, azachrysenyl,
azacyclazinyl, azaindolyl, azanaphthecenyl,
azanaphthalenyl, azaprenyl, azatriphenylenyl, azepinyl,
azinoindolyl, azinopyrrolyl, benzacridinyl,
benzazapinyl, benzofuryl, benzonaphthyridinyl,
benzopyranonyl, benzopyranyl, benzopyronyl,
benzoquinolinyl, benzoquinolizinyl, benzothiepinyl,
benzothiophenyl, benzylisoquinolinyl, bipyridinyl,
butyrolactonyl, caprolactamyl, carbazolyl, carbolinyl,
catechinyl, chromenopyronyl, chromonopyranyl, cumarinyl,
cumaronyl, decahydroquinolinyl, decahydroquinolonyl,
diazaanthracenyl, diazaphenanthrenyl, dibenzazapinyl,
dibenzofuranyl,'dibenZothiphenYl, dichromylenyl,
dihydrofuranyl, dihydroisocﬁmarinyl, dihydroiso-
quinolinyl, dihydropyranyl, dihydropyridinyl,
dihydropyridonyl, dihydropyronyl, 'dihydrothiopyranyl
diprylenyl, dioxanthylenyl, oenantholactamyl flavanyl
flavonyl, fluoranyl, fluoresceinyl, furandionyl,
furanochromanyl, furanonyl, furanoquinolinyl, furanyl,
furopyranyl, furopyronyl, heteroazulenyl,
hexahydropyrazinoisoquinolinyl, hydrofuranyl,
hydrofuranonyl, hydroindolyl, hydropyranyl,
hydropyridinyl, hydropyrrolyl, hydroquinoliﬁ?l,
hydrothiochromenyl, hydrothiophenyl, indolizidinyl,
indolizinyl, indolonyl, isatinyl, isatogenyl,
isobenzofurandionyl, isobenzfuranyl, isochromanyl,
isoflavonyl, isocindolinyl, isoindolobenzazapinyl,
isoindolyl, isoquinolinyl, isoquinuclidinyl, lactamyl,
lactonyl, maleimidyl, monoazabenzonaphtﬁehyl,



- [err], (rn) (wherein P denotes a nucl eofugi c | eavi ng
group) Wit h the desired substituent fromthe conpound of general fornula

ke _ R[ err] BAQ (rrer) wherein Qis
a 1eaving group which may be substituted by an electrophile, and the
resulting benzoic acid derivative of generdlOfornmula IV [err]

- naphthalenyl, naphthimidazopyridinedionyl,
naphthindolizinedionyl, naphthodihydropyranyl,
naphthofuranyl, naphthyrldlnyl oxepinyl, ox1ndoly1
oxolenyl, perhydroazolopyridinyl, perhydroindolyl,
phenanthraquinonyl, phthalideisoquinolinyl,
phthalimidyl, phthalonyl, piperidinyl, piperidonyl,
prolinyl, parazinyl) pyranoazinyi, pyranoazolyl,
pyranopyrandionyl, pyranopyridinyl, pyranoquinolinyl,
pyranopyrazinyl, pyranyi, pyrazolopyridinyl,
pyridinethionyl, pyridinonaphthalenyl,
pyridinopyfidinyl, pyridinyl, pyridocolinyl,
pyridoindolyl, pyridopyridinyl, pyridopyrimidinyl,
pyridopyrrolyi,_pyridoquinolinyl, pyronyl, pyrroeolinyl,
pyrrolidinyl, pyrrolizidinyi, pyfrélizinyl;
pyrrblodioaz inyl, pyrrolonyl, pyrrolopyrmidinyl ’
pyrroloquinolonyl, pyrrolyl, quinécridonyl, quinolinyl,
Quinolizidinyl,-quinolizinyl, quinolonyl, quinuciidinyl,
rhodaminyl, spirocumaranyl, succinimidyl, sulphoianyl,
sulpholenyl) tetrahydrofuranyl,'tetrahydroisoquinolinyl,
tetrahydropyranyl, tetrahydropyridinyl, '
tetrahydrothiapyranyl, tetrahydrothiophenyi,_“
tetrahydrothipyranonyl,'tetrahydfothipyranYl, tetronyl,
thiaphenyl, thiachromanyl, thiadecalinyl,
thianaphthenyl, thiapyranyl, thiapyronyl,
thiazolopyridinyl, thienopyridinyl, thienopyrrolyl,
thienothiophenyl, thiepinyl, thiochromenyl, -

" thiocumarinyl, thibpYranyl, triazaanthracenyl{
triazinpinddlyl, triazolopyridinyl, tropanyl, xanthenyl,
xanthonyl, xanthydrolyl, adeninyl, alloxanyl,
alloxazinyl, anthranilyl, azabenzanthrenyl,
azabenzonaphthenyl, azanaphthacenyl, azaphenoxazinyl,
azapurinyl, azinyl, azoloazinyl, azolyl, barbituric
acid, benzazinyl, benzimidazolethionyl, '
benzimidazolonyl, benzisothiazolyl, ben21soxazoly1
benzocinnolinyl, benzodiazocinyl, benzodioxolanyl,
benzodioxolyl, benzopyridazinyl, benZothiazepinyl,
benzothiazinyl, benzothiazolyl, benzoxazinyl,



(W) - 19 - is suspended in a suitable,

preferably anhydrous, solvent - preferably dimethylformam de - and m xed
-wi th N-met hyl norpholine and carbonyl diim dazole (CDI') and conbined with a
n xture of a solution or suspension of a base, preferably sodium hydride,
in a suitable anhydrous solvent, preferabl gldi-nethyl fornmanide, with a
guapldlpe salt, preferably guani dine hydrochl ori de. The activated acid
der¥vatives cambdifzdgssl oyl gchéyzoxazolyl, cinnolinyl, depsidinyl,

diazaphenanthrenyl, diazepinyl, diazinyl,
dibenzoxazepinyl, dihydrobenzimidazolyl,
dihydrobenzothiazinyl, dihydrooxazolyl,
dihydropyridazinyl, dihydropyrimidinyl,
dihydrothiazinyl, dioxanyl, dioxenyl, dioxepinyl,
dioxinonyl, dioxolanyl, dioxolonyl, dioxopiperazinyl,
dipyrimi&opyrazinyl, dithiolanyl, dithiolenyl,
dithiolyl, flavinyl, furopyrimidinyl, glycocyamidinyl,
. guaninyl, hexahydropyrazinoisoquinolinyl,
hexahydropyridazinyl, hydantoinyl, hydroimidazolyl,
hydroparazinyl, hydropyrazolyl, hydropyridazinyl,
hydropyrimidinyl, imidazolinyl, imidazolyl,

) imidazoquinazolinyl,_imidazothiézolyl,
indazolebenzopyrazolyl, indoxazenyl, inosinyl,
isoalloxazinyl, isothiazolyl, isoxazolidinyl,
isoxazolinonyl, isokazolinyl, isoxazolonyl, isoxazolyl,
lumazinyl; methylthyminyl, methyluracilyl, morpholinyl,
naphthimidazolyl, oroticyl, oxathianyl, oxathiolanyl,
oxazinonyl, oxazolidinonyl, oxazolidinyl, oxazolidonyl,

'oxazolinonyl,'oxazolinyl; oxazolonyl, |
oxazolopyrimidinyl, oxazolyl, perhydrocinnolinyl,
perhydropyrroloazinyl, perhydropyrrolothiazinyl,
perhydrothiaZinonyl, perimidinyl, phenazinyl,
phenothiazinyl, phenoxathiinyl, phenoxazinyl,
phenoxazonyl, phthalaiinyl, piperazindionyl,
piperazinodionyl, polyquinoxalinyl, pteridinyi,
pterinyl, purinyl, pyrazinyl, pyrazolidinyl,
pyrazolidonyl, pyrazolinonyl, parazolinyl,
pyrazolobenzodiazepinyl, pyrazolonyl,
pyrazolopyrimidinyl, pyrazolotriazinyl, pyrazolyl,
pyridazinyl, pyridazonyl, pyridopyrazinyl,
pyridopyrimidinyl, pyrimidinethionyl, pyrimidinyl,
pyrimidionyl, pyrimidoazepinyl, pyrimidopteridinyl,
pyrrolobenzodiazepinyl, pyrrolodiazinyl,
pyrrolopyrimidinyl, quinazolidinyl, quinazolinonYl,
quinazolinyl, quinoxalinyl, sultamyl, sultinyl,



i ”~a panner known per se, fromthe basic benzoic acid derivatives of
generzal formula IV [err]

“(IV) A nunber of suitable nethods of preparing activated carboxylic acid
dérivatives based on benzoic acid derivatives of general fornula IV are
given with the source literature in J. Mar&R, ~Advanced O gani c Chem stry,
Third Edition (John Wley & Sons, 1985), page 350. Reacti on of ‘an

activated car b@wltonylc, tetaraiwadroexatslyh, gueiniahydrepyrazingdiried out
'n-a mnner kn%@%f&ﬂ&&%%pyridazinyl, tetrahydroquinoxalinyl,
tetrahydrothiazolyl, thiazepinyl, thiazinyl,
thiazolidinonyl, thiazolidinyl, thiazolinonyl,
thiazolinyl, thiazolobenzimidazolyl, thiazolyl,
thienopyrimidinyl, thiazolidinonyl, thyminyl,
triazolopyrimidinyl, uracilyl, xanthinyl, xylitolyl,
azabenzonapththenyl, benzofuroxanyl, 5en20thiadiazinyl,
benzotriazepinon?l, benzotriazolyl, benzoxadiazinyl,
dioxadiazinyl, dithiadazolyl, dithiazolyl, furazanyl,
furoxanyl, hydrotriazolyl, hydroxytrizinyl, oxadiazinyl,
-oxadiazolyl, oxathiazinonyl, oxatriazolyl, pentazinyl,
pentazolyl, petrazinyl, polyoxédiazolyl, sydonylf
tetraoxanyl, tetrazepinyi, tetrazinyl, tetrazolyl,
thiadiazinyl, thiadiazolinyl, thiadiazolyl, -
thiadioxazinyl, thiatriazinyl, thiatriazolyl,
triazepinyl, triazinoindolyl, triazinyl,
triazolinedionyl, triazolinyl, triazolyl, trioxanyl,
triphenodioxazinyl, triphenodithiazinyl,
trithiadiazepinyl, trithianyl or trioxolanyl.

As a result of their effect as inhibitors of cellular
Na*/H* exchange, the compounds of general formula I may"
be used as active substances in pharmaceutical
compositions or they may be used as intermediates in the
preparation of such active substances. The compounds
according to the invention are effective against
arrhythmias which occur, for example, in hjpoxia. They
can also be used in diseases connected with ischaemia
(such as cardial, cerebral, gastrointestinal, pﬁlmonary
and renal ischaemia, ischaemia of the liver and
ischaemia of the skeletal musculature). Such diseases
include, for ekample, coronary heart disease, angina
pectoris, pulmonary embolism, acute or chronic kidney
failure, chronic kidney insufficiency, cerebral infarct,
reperfusion damage caused by the return of blood supply
to areas of the brain after the dissolving of vascular



in‘a protic or aprotic polar but inert organic solvent. Sone of the basic
benzoi c agid derivatives of fornula |V are known and are described in the
Tirterature. The hitherto unknown conpounds of fornula |V may be prepared
usi ng nmet hods known fromthe literature. The correspondi ng benzoi c acids
are obtained, for - 13 - - 20 - exanple, by
reacting the correspondingly substituted piperazines with

4- chl or o- 3--met hgeslughong| padz scutgciand wheooiie wizicudpivonye dgendana i on

takes place in thecfia Beaiihl. OnHeE'Q or,._@I,@r coftpBRnidd frentd o nay G ¥ B~
met hyl sul phonyl benzoic acid a % perazine are
used in conjunctlon wit thrombollc agents such as t-PA,

streptokinase and uroklnase

During reperfusion of the ischaemic heart (e.g. after an
attack of angina pectoris or cardiac infarct) |
irreversgible damage'may be caused to cardiomyocytes in
the affected region. The compounds according to the
invention have a cardioprotective activity,'inter alia,
in such cases.

The treatmént of ischaemia alsa includes the prevention
of damage to transplants (e.g. as protection for the
transplant before, during and after transplanting and
during,the storage of transplanted organs) which may
_occur in connection with transplants. The compounds are
also drugs with a protective effect during angioplastic
surgical interventions on the heart and peripheral blood
vessels. '

In essential hypertonia and diabetic nepthropathy, the
cellular exchange of sodium protons is increased. The
compounds mentioned above are therefore suitable as
inhibitors of this exchange as a preventive treatment
for these diseases.

The compounds according to the invention are also
characterised by their powerful inhibitory effect on the
prollferatlon of cells. Consequently, the compounds are
valuable drugs in diseases in which cell proliferation
plays a primary or secondary part and can be used as
agents against cancers, atherosclerosis, organ
hypotrophias and hyperplasias, fibrotic dlseases and
late complications of diabetes.



hedted to 120[err]C for 4 hours under an inert gas. Crystallisation from
met hanol yields the correspondi ngly substituted benzoic acids. 10 nM of

it ke correspondi ng benzoic acid derivative is suspended in 40 m of
anhydrous DMF and mixed with 10 nM of N net hyl nor pholine. 13 nM of
carbonyl di i mi dazol e (CDI) are added to thel&orution obtained and this is
stirred for 2 hours at anbient tenperature. In a second mxture, 14 nM NaH
ar e- suspended iBhaagnagolegieml Pfr: DMF and mixed with 14 mM guani di ne
hydggfhloiide,dunder inert gas. The resulting mxture is stirred for 1 hour
at 80[err]C an after,cooling, filtered to renove a I nsqQl ubl e .mat.ter.
The cl ear guanidMHPRGIOR S é@ed%%*thSXFﬁén§8FuﬂPoﬁﬁ88§cPP@&fa and
stirred for 12 dynder atebldi ¢AT-28nperature. After the DVF has been
distilled off under reduced pressure the residue is purified by

chromat ography on sili-ca gel with a suitable solvent system Treatnment wth
et hereal hydr oHI€29 ccetls weret tecubibednin| gydwth | yedtempabbBed Gei 2%

converts the beazoyl guanidiNes 44y« dHE HUWtes RRREIH wed hfemoved, the
- cells were washed and charged with 7.5 uM BCECF-AM (bH—
sensitive fluorescent dye) at 37°C without any CO,.
After 30 minutes the cells were washed and acidified
with the following medium: 70 mM choline chloride, 20 mM
NH,Cl, 1 mM MgCl,, 1.8 mM CaCl,, 5 mM glucose and 15 mM
HEPES, pH 7.5.

After 6 minutes incubation at 37°C without CO,, the cells
were washed and incubated for 5 minutes with washing
medium: 120 mM choline chloride, 5 mM KCl, 1 mM'MgC12,
1.8 mM CaCl,, 5 mM glucose and 15 mM MOPS, pH 7.0. '

The washing medium Was removed and control medium was
added with or without the test compound: 120 mM NacCl,

5 mM KC1, 1 mM MgCl,, 1.8 mM CaCl,, 5 mM glucose, 15 mM
MOPS, pH 7.0. | '

The cells were incubated. for 4 minutes at 37°C without
CO, and measured by fluorimetry (CytoFluor 2350). The
fluorescencé of the dye BCECF was measured at the
excitation wavelengths of 485 nm (pH sensitive) and

440 nm (non pH-sensitive) and at the emission wavelength
of 530 nm. The cytoplésmic pH was calculated from the
ratio of fluorescences at 485 and 440 nm. The
fluorescence ratio was calibrated by measuring the
fluorescence signal after equilibration of external and
internal pH with nigéricin.



Thé fol |l owi ng conpounds may be obtained using this standard procedure:

- 21 » Example 1.:  Melting point: > 250[err]C J[err]
) - 15 -
Example .- ICge/107° mol 1-1
1 0.500
3 , 0.029
4 . : 0.031

The active substances according to general formula I may
be ysed as an aqueocus injectable solution (e.g. for
intravenous, intramuscular or subcutaneous
administration), in the form of a tablet, suppository,
ointment, as a plaster for transdermal administration,
as an aerosol for inhalation inta-the lungs or as a
nasal spray. ' '

The content of active substance in a tablet'or .
sﬁppository is between 5 and 200 mg, preferably betweeh
10 and 50 mg. For inhalation 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. If necessary,
these doses may be given several times a day.

The following are Examples of pharmaceutical
preparations containing the active substance:

Tabletsg:

Active substance according

to general formula I . ' 20.0 mg
Magnesium stearate 1.0 mg
Corn starch ' 62.0 mg
Lactose ' | 83.0 mg

Polyvinylpyrrolidone 1.6 mg



Exanpl e 2: Melting point: 220-222[err]C (deconp.) [err]

~

- 16 -
“ Solution for injection

Active substance according to

general formula I o 0.3 g
Sodium chloride ) ' 0.9 g
Water for injections "made up to 100 ml

- The solution can be sterilised using standard methods.
Agueous golution nasal inhalatio

Active substance according

to general formula I ' 0.3 g
Sodium chloride ' - 0.9 g
Benzalkonium chloride 0.01 mg
Purified -water . made up to 100 ml

The solution described above is suitable for nasal
administration in a spray or in conjunction with a
device which produceé an aerosol having a particle size
preferably between 2 and 6 um for  administration into
the lungs. ' '

Capsules for inhalation

Thé compounds of general formula 1 are prepared_in
micronised form (particle size, in the main, being
between 2 and 6 pM), optionally with the addition of
micronised carrier substances such as lactose, and
packed into hard gelatine capsules. They may be inhaled
using conventional devices for powder'inhalation. Each
capsule contains, for example, between 0.2 and 20 mg of
the active substance of general formula I and 0 to 40 mg
of lactose.



Exanp| e 3: Melting point: 175-177[err]C (deconp.) [err]
- 22 .- Exanple 4: Melting point: >250[err]C [err]

- 17 -

Aerosol for inhalation
Active substance according

to general formula I : 1 part
Soya lecithin 0.2 parts

Propellant gas mixture " made up to 100 parts

The preparation is preferably packed into aerosol
containers with a metering valve and the individual
amount released each time is designed to deliver a dose
of 0.5 mg. For the other doses in the range specified,
 preparations with a higher or lower content of active
substance are preferably used. -

Ointment (composition in g/100 g of ointment)

Active substance according

to general formula I _ o 2 g
Fuming hydrochloric acid ' 0.011 g
Sodium pyrosulphite o 0.05 g
Mixture of equal parts of cetylaléohol
and stearylalcohol | ' 20 g
White vaseline . 5 g
Artificial bergamot oil 0.075 g
Distilled water _ made up to 100

The ingredients are mixed together in the usual way to
form an ointment.



5:

Melting point: 207-210[err] C (deconp.) [err]

- 18 -

The general procedure for preparing benzoylguanidineé of
general formula I

R1 0 . NH

R, B——A

()

from the corresponding benzoic acid derivatives,
congists in nucleophilically substituting a benzoic acid
derivative of general formula II,

R 0
OH
; o o ao
(wherein P denotes a nuCleofugic leaving group),

with the desired substituent from the compound of
general formula III,

R,BAQ N (II1)

wherein Q is a leaving group which may be substituted by
an electrophile, |

"and the resulting benzoic acid derivative of general

formula IV

OH

(v) -



Exdanpl e 6: Melting point: 170-173[err]C [err]
23 - - Exanple 7:

. “

) - 19 -

- is suspended in a suitable, preferably anhydrous,
solvent - preferably dimethylformamide - and mixed with
N-methylmorpholine and carbonyldiimidazole (CDI) and
combined with a Mixture of a solution or suspension of a
base, preferably sodium hydride, in a suitable anhydrous
solvent, preferably dimethylformamide, with a guanidine
salt, preferably guanidine hydrochloride.

The activated acid derivatives can be prepared directly,
in a manner known per se, from the basic benzoic acid
derivatives of general formula IV

(IV)

A number of suitable methods of preparing'acti§ated
carboxylic acid derivatives based on benzoic acid
derivatives of general formula IV are givén with the
source literature in J. March, Advanced Organic
Chemistry, Third Edition (John Wiley & Sons, 1985), page
350. '

Reaction of an activated carboxylic acid derivative with
a guanidine salt is carried out in a manner known per se
in a protic or aprotic polar but inert organic solvent.

Some of the basic benzoic acid derivatives of.formula Iv
are known and are described in the literature. The
hitherto unknown compounds of formula IV may be prepared
using methods known from the literature.

The corresponding benzoic acids are obtained, for



Melrting point: 170[err] C (deconp.) [err] Exanpl e 8: Mel ting
poi nt;: 243[err] C (deconp.) [err]

.

- 20 -

example, by reacting the correspondingly substituted
piperazines with 4-chloro-3-methylsulphonylbenzoic acid,
wherein nucleophilic substitution takes place in the 4-
position. In order to do this, 10 mM of 4-chloro-3-
methylsulphonylbenzoic acid and 50 mM'piperazine-are
heated to 120°C for 4 hours under an inert gas.
Crystalliéation from methanol yields the correspondingly
substituted benzoic acids.

10 mM of the corresponding benzoic acid derivative is
.suspended in 40 ml of anhydrous DMF and mixed with 10 mM
of N-methylmorpholine. 13 mM of carbonyldiimidazole
(CDI) are added to the solution obtained and this is
stirred for 2 hours at ambient temperature. In a second
mixture, 14 mM NaH are suspended in 30 ml of anhydrous
DMF and mixed with 14 mM guanidine hydrochldride, under
inert gas. "The resultihg mixture is stirred for 1 hour
at 80°C and, after cooling, filtered to remove any
insoluble matter. The clear guanidine solution is added
to the solution described above and stirred for 12 hours
at ambient temperature. After the DMF has been
distilled off under reduced pressure the residue is
purified by chromatography on silica gel with a suitable
solvent system. Treatment with ethereal hydrochloric
acid or other pharmacologically acceptable acids
converts ﬁhe benzoylgﬁanidines intolthe corresponding .
salts.

The following compounds may be obtained using this
standard procedure:



- 24 -
(1y ' <Jerr]

Patent C ai ns 1.

Benzoyl guani di ne derivatives of
- 21 -
Example 1:
Melting point: >. 250°C
o, .0 0 )
N\ 7 NH
S 2
/ N={
NH,
|/\N : k
\T/\/N.\) X 3 HCI
Example 2:
Melting point: 220-222°C (decomp.)
O
\ A° e
s iNH,
/ =

Example 3:

Melting point: 175-177°C (decomp.)

ﬁ i NH
o= _/ 2
|/\ N—<NH2
/4 N
o | N#) -
X HCI

gener al

(1)

fornmul a



wher ei n R err] denotes Rlerr]-SJerr]- or Rerr]-NH-SJerr]-, F, d or

\CF[er}]: - A denotes one of the dival ent groups which is bonded to

t he benzoyl guani di ne systemvia a nitrogen atom -Cerr]Herr] -

NR[ err] -CJerr]-Herr]- NRerr]-CJerr]Herr]-NRerr]"- ' _
-NR[err]-Cerr]Herr]-NRerr]" [err] - 22 - - 25 -

Example 4:

Melting point: >250°C

O
=0

—- O=g _{FHZ
TSN=
Y '/\ NFa
: N
L)
o X HCI

Example 5:

Melting point: 207-210°C (decomp.)

(o) o)
_N NH,
0=$ N==<
NH,
N
—
I |
0
X HCI
o
Example 6:
Melting point: 170-173°C
(o 0 :
il NH,

o=

X

N

N
o X HCI



and mis an integer 0, 1, 2, 3, 4, 5 o0or 6 nis an integer

[efr]
denotes one or nore of the

0 or.l pis an integer 2, 3 or 4; B
fQllowing groups in any . order (-CHerr])[err], (-CHOH)[err],
(=CO-)[err], (-CS-)[err] and/or :
. - 23 -
< ~ Example 7:
Melting point: 170°C (decomp.)
° o
i ' - NH,
0=8$ N___<
NH,

/4 | r/a\N
| (Nj\(N\) | X HCI
i |

Example 8:

Melting point: 243°C (decomp.)

i NH,

NH,



(-NR[err]-) and . a represents an integer fromO to 8, preferably 1, 2,
3 Or 4, b represents 0, 1 or 2, preferably 1, c represents 0, 1
ok 2, preferably 1, d represents 0, 1 or 2, preferably 1; R2
dénotes unsubstituted or substituted (ferr]-al kyl, unsubstituted or
substituted aryl, -NRerr]Rerr] or a - 2¢referably 5- or 6-nenbered

heterocyclic group [err]
< Patent Claims

1. Benzoylguanidine derivatives of general fo;mula (I)

NH

(1)

wherein

R, denotes R;-SO,- or R3;~NH-S0,-, F, Cl or CFj3; .

A denotes one of the divalent groups which is bonded
to the benzoylguanidine system via a nitrogen atom:

;le-l2m -NR, - CnHom -NR, - CDHZD -NR,'- - NR4 ".cmHzm i NR4'

-CmHzn‘-N(j“\ _O—On-cmwm- NRy -

coliceNlees

I



26°

whi ch-may optionally be ring-condensed by one or
Systens‘and wherein U, V, W X Y and

two phenyl
optionally Z, which may be the

sanme or different, denot e: CHerr], CH CO NRerr], N 0 or S
any. of these bearing hydr ogen, or R7 when this represents hydrogen,
bei ng optionally substituted by B; - 88 - denotes (Clerr]-al kyl,
hal ogen- or phenyl -substituted Clerr]-al kyl, wherein the phenyl group
may- contai n up to three substituents selected fromthe group
conpri sing hal ogen, C[err] al kyl or (err]-al koxy, Rlerr] and Rerr]',
whi ch may be i de u|f{gre denot e hydrogen, ( érr]-al kyl,
Rlerr] and R e y a|so de phenyl , be and
C[err]-cycl oal w dEnot r-ogen or EF er_[__.-_aim%l_, aryl,
aral kyl ; N~ -
I
NR, - NR,.
N R, N~ Rp
> - i
/ -, N

and

m is an integer 0, 1, 2, 3, 4, 5 0r 6

n is an integer 0 or 1

p is an integer 2, 3 or 4;

B . denotes one or more of the following groups in any
order (-CHp),, (-CHOH-)y, (-CO-)., (-C8-)g and/or
(-NR;;-) and ]

_ ‘a reﬁresenté an integer from 0 to 8, preferably 1,

2, 3 or 4,

b represents 0, 1 or 2, preferably 1,
c represents 0, 1 or 2, preferably 1,
d represents 0, 1 or 2,:preferably 1;
R, denotes unsubstituted or substituted C,_g-alkyl,

unsubstituted or substituted aryl, -NRgRg or a

preferably 5- or 6 -membered hetérocyélic group

X—W X—W X—y
T I
\ A '/ <./
u U ,
? t
25 A 25 ANy
vZ Sy v Su Y ] Y
| —— 1 = 1 St
’ ~
Z§U/V Z§u/ ’ \u/ ' u .
, e

A



REerr] denotes hydrogen or (err]-alkyl, aryl, aralkyl; R err] ,

denot-es* hydrogen, C[err]-al kyl, aryl or aral kyl. TﬂbShwﬂh@B&h §£uthat

'|f Rl err] denotes neta- or para- (Cerr]-Cerr]- aI neta-

of para- (Cferr]-Clerr]-alkyl) -NH-SJerr]- and

para-Clerr]Herr]-NR err]- wherein -m dedbt es O, 1 6 and

B =~ denotes -(-CHerr]-)a- wherein

- which may optionally be ring-condensed by one or

two phenyl systems and wherein U, V, W, X, Y and -
optionally Z, which may be the same or different, .
denote:
CH,, CH, CO, NR;, N, O or S, any of these bearing
hydrogen, or R, when this represents hydrogen, being -
optionally substituted by B;

"Ry denotes C,_g-alkyl, halogen- or phenyl-substituted
C;.g-alkyl, wherein the phenyl gtoup may contain up
~ to three substituents selected from the group
comprising halogen, C, ,-alkyl or C;_,-alkoxy,

R, and R,', which may be identical or_differeﬁt, denote -
hydrogen, C,_,-alkyl, R, and R,' may also denote
phenyl, benzyl and C,.,-cycloalkyl; )

Rs denotes hydrogen or C;.g-alkyl, aryl,-aralkyl;'

R¢ denotes hydrogen or C;g-alkyl, aryl, aralkyl;

R, denotes hydrogen, C,_,-alkyl, aryl or aralkyl.

2. Benzoylguanidine derivatives of general formula (I)
according to claim 1, wherein ' '

R; denotes R;-SO,;- or R;-NH-SO,-;

A denotes one of the divalent groups which_is bonded
to the benzoylguanidine system via a nitrogen atom

Coton-NRy= o -NRy-GH,, -NR; - ~NRa~Cinblam~ NRy

-CmHZm'N/\ . .
NG - G_;O”' hom = NRy -

THIS SHEET HAS BEEN

) 0 A A REPLACED




27 a denotes an integer fromzero to 5 and Rerr] denotes
derr-derr]-al kylmsrsn&mdsseanmﬁml - the group Rlerr]-B-A- may not

gegotg C[e{):] C[err]H“mmmmlmn -(CH err])[err]-phenyl wth

rovi so that i f
27 -
R,

;{1\ \ﬁ%}

m is an integer 0, 1, 2, 3, 4, 5 or 6
n is an integer 0 or 1

p is an integer 0,1, 2, 3 or 4;

B denotes one or more of the following groups in any
order (-CHy-),, (-CHOH-)p, (-CO-)., (-CS-)4 and/or
(-NRy;-) and _ '

a is an integer from 0 to 4,
b is 0 or the integer 1,
c is 0 or the integer 1,
d islo or the integer 1,

R, denoteé substituted or unsubstituted C;-4-alkyl,
substituted or unsubstituted aryl, -NRgsRg or a 5- or
6-membered heterocyclic group '

x_
SN e =
v
~N 7 Y \}
U Su/ Ny”
H ] ’

14)(\" AN AN AN
' Y W Y W Y W

- —i | +— 1 —+— | ——
Y 2y I~ N, Y

: ' u

which may optionally be ring-condensed by one or
two phenyl systems and wherein U, V, W, X, Y and
optionally Z, which may be the same or different,
denote: '

CH,, CH, CoO, NR7, N, O or 8, any of these bearlng
hydrogen, or R, when this represents hydrogen, being
optionally substituted by B;

[ THIS SHEET HAS BEg ch
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R denotes meta or para (Clerr]-(err]-alkyl) -SdJerr]- or met a- or
.para- (Jerr]-err]-alkyl) -NH-SOerr] or neta- or_para-F—-GCL

meta- or para-CF3 and A denotes neta- or para C[err H[err]

and B -denot es one or nore groups of

-(-CHOH)[err] wherein a denot es-ad8i nt eger fr ‘ |ﬁ Ei b
dernotes an integer 1 or 2 and at | east one (- dlrect
neighbour R;t 0 [demotces (R4,-aleyibi es hydrogen may not denote

nmet hyl ;

R, and R,', which may be identical or different, denote
hydrogen, C,_s-alkyl, R, and R,' may also denote
phenyl, benzyl and C,;.,-cycloalkyl;

Rg denotes hydrogen or C,_,-alkyl, aryl, aralkyl;
Rg denotes hydrogen or C,.,-alkyl, aryl, aralkyl;
R, denotes C,.,-alkyl, aryl or aralkyl.

3. Benzoylguanidine derivatives of general formula (I)
according to claim 1, wherein ' '

R, denotes CH;3-SO,-; .

A denotes

B denotes one or more of the following groups.in any
- desired sequence (-CH;-),, (-CHOH-)y, (-CO-)c,
(-CS-)4 and/or (-NR,;-) and -
a represents an integer from 0 to 4,
b represents 0 or the integer 1,
¢ represents 0 or the integer 1,
d represents 0 or the integer 1,

R, denotes a 5-membered heterocyclic group

- —y x—W
/}‘ A = e
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28 and with the proviso that, if R err] denotes neta- or

para (Cferr] Cerr]-alkyl)- SC{err]-, nmet a- or ' paris Bhedf vk B odr],
neta- or para-F, C, or neta- or para- CF3 and
roup and

Clesr]-Cerr]-al kyl, phenyl or benzyl in the
A _ denotes - -
which may optionally be ring-condensed by one or
two phenyl systems and wherein U, V, W, X, Y and
optionally Z, which may be the same or different,
denote: o .
CH,, CH, NR,, N, O or 8, any of these bearing’
hydrogen, or R; when this represents hydrogen, being
optionally substituted by B and only one heteroatom
is present in the ring system;

W

R; denotes C;_;-alkyl;

R, and R,', which may be identical or different, denote
hydrogen, C;_4-alkyl;

Rg denoteé hydrogen or C,_ ,-alkyl, aryl, aralkyl;
Rg denotes hydrogeﬁ or C;_4-alkyl, aryl or aralkyl;
R, denotes hydrogen, CL4—a1ky1; aryl or aralkyl.

4. Proceés for preparing_compounds.of generai formula

Ry B———na"
characterised in that a benzoic acid derivative of
general formula II

(1)

OH

(I1)
P

wherein P denotes a nucleofugic leaving group

R ) R | THIS SHEET HaS BEEN

REPLACED




LerrL _ and R [err] denotes -hydrogen, Cerr]-Clerr]- aIkyI phenyl
~0j\benzyl» . and B denotes (CH err])[ err] - (1H)Sheet Has Bee:
denotes an integer formzero 1 to 5 and c denot I
denote net hyl and phenyl mm llmrml

- 30

not

N
-~

W " is reacted under conditions enabling nucleophilic
subgtitution with a compound of general formula III

R;BAQ (III)

wherein Q denotes a leaving group which may be
substituted by the electrophlle,

and the resultlng benzoic acid derivative of general
formula IV : -

OH

Ry—— B ——A
(IV)

is suspended in a suitable, preférably anhydrous,
solvent, preferably dimethylformamide, and mixed with N-
methylmorpholine and carbonyldiimidazole (CDI) and
combined with a mixture of a solution or suspen31on of a
base, preferably sodium hydride, in a suitable anhydrous
solvent, preferably dimethylformamide, with a guanidine
salt, preferably guanidine hydrochloride. '

5. Pharmaceutical preparation, characterised in that
it contains a compound according to any one of claims 1
to 3 or an acid addition salt thereof together with
pharmaceutically acceptable excipients, diluents or
carriers.

6. Use of a compound according to any one of claims 1
to 3 in pharmaceutical compositions.

7. Use of a compound according to claim 6 in
R
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orif a denotes zero and c denotes 1
29 R? rray- not denote phenyl or a heterocycle;

and—wth—the—proviso
“THiin i
- 31 -
pharmaceutical compositions with an inhibitory effect on Na‘/H*
exchange. '
8.

Use of a compound of general formula I, the
stereoisomers and acid addition salts thereof as defined in

claim 1 for preparing a medicament for the therapeutic
treatment of ischaemia.
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RFerr] denotes neta-nethyl-SJerr]- and A ,
Para-NRrerr]' -Cerr]Herr]-NRerr] wheréin - "m denotes an integer 2, 3,
4, 5 or -6 and Rl err] denotes hydrogen or Cerr]-Cerr]-al kyl and
Rlerr]' denotes hydrogen, nethyl, ethyl, _igg-propyl or n- butyl and
B . denotes a single bond (a=b=c=d=0 RLerr] may .not denot e [err]

2. % Benzoyl guani di ne derivatives of gefBEEFaEErmula (1)

.

denot es

The present inventioq relates to novel benzoylguanidine
derivatives, processes for preparing them and their use
in the preparation of pharmaceutical compositions.

The novel benzoylguanidine derivatives correspond to
general formula (I) -

H (I)

.RZ—B_A

e —

——

eet Has Been Replaced

N




according to claim1, wherein Rlerr]  denotes
Rlerr]-NH-SJerr]-; A denot es one of the di
bonded - to the benzoyl guani di ne systemvia a |ni
-Cerr]Herr]-NRerr] - -
-Cerr]Herr]-NRerr]-Clerr]Herr]-NRerr]"’
-NR[err]-Cerr]Herr]-NRerr]'

mwmqggm C fﬁl @

~at-0m

16 UL 999, l
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which may optionally be ring-condensed by one or
two phenyl systems and wherein U, V, W, X, Y and
optionally Z, which may be the same or different,
denote: '

CH,, CH, CO, NR;, N, O or S, any of these bearing
hydrogen, or R, when this represents hydrogen, being

optionally substituted by B;
denotes C;_g-alkyl, halogen- or phenyl-substituted
C;.g-alkyl, wherein the phenyl gtoup may contain up
to three substituents selected from the group
comprising halogen, C;_4-alkyl or C,  -alkoxy,

and R,', which may be identical or differeﬁt, denote
hydrogen, C,.4-alkyl, R, and R,' may also denote
phenyl, benzyl and C;_;-cycloalkyl; '
denotes hydrogen or C,.g-alkyl, aryl, aralkyl;

denotes hydrogen or C,_g-alkyl, aryl,'aralkyl;

denotes hydrogen, C,.4-alkyl, aryl or aralkyl.

with the proviso that if

R1

denotes meta- or para- (C,-Cg-alkyl) -SO;- or meta-

or para- (Ci-Cg-alkyl) -NH-SO,- and

denotes meta- or para-Cglyy,-NRy- wherein

denotes 0, 1, 2, 3, 4, 5 or 6 and

denotes - (-CHz-)a- wherein

RN AU A



mis an integer 0, 1, 2, 3, 4, 5 or 6 nis aninteger Oor 1 -- pis

an integer 0, 1, 2, 3 or 4 B denotes one or nore of t f_,'o ArOWEA0- - 1
graups in any order (-CHerr]-) [err], (-CHOH)[err], ?E- Y[err],
(-CS-)d and/ or (-NR[err]-) and a is an integer flrdmo to 4,

bis 0 or the integer 1, cis 0 or the integer 1, :d 16 SULr99he

substituted or unsubstituted aryl, -NR[err]Rerr] or a 5-
27

or

integer 1, Rerr] denot es substituted or unsubstituted iC[|err] -al kyl, 3 ‘

6- menber ed het erocyclic group

a denotes an integer from zero to 5 and

Ry denotes C;-Cs-alkyl, phenyl or benzyl

the group R;-B-A- may not denote C;-Cg-alkyl or phenyl

or -(CH;)n-phenyl with n=1, 2, 3 or 4;

and with the proviso that, if

Rl denotes meta or para (Cl-Cs—alkyl)-Soz— or meta-or

para- (C;-Cg-alkyl) -NH-SO, or meta- or para-F, Cl

or meta- or para-CF; and

A denotes meta- or para-CyHan-NRs~ and

B denotes one or more groups of

- (-CH;-) .- and - (-CHOH-)j wherein

a denotes an integer from 0 to 4 and

. b denotes an integer 1 or 2 and

at least one (-CHOH-)-group is a direct neighbour

to R; and
Ry denotes hydrogen

Rz may not denote methyl;

R

| 0



[err]

phenyl systens and wherein U, V, W X Y and opt i ohapta/
be the sane or different, denot e: CH err], :
Oor S, any of these bearing hydr ogen, or R err]

which may optionally be ring-condensed

hydr ogen, being

optionally substituted by B;

28

and with the proviso that, if

R denotes meta- or para-(Ci-Cg¢-alkyl) -SO,-, meta-or
para-R;-NH-SO,, meta- or para-F, Cl, or meta- or
para-CF; and

R3 denotes C;-Cg-alkyl, phenyl or benzyl in the
R3;NHSO,-group and

A denotes \

N
N\ 1
7
R4
and

R'; denotes hydrogen, C;-Cs-alkyl, phenyl or benzyl
and

B denotes - (CH,)a- (CO)c
wherein

a denotes an integer form zero 1 to 5 and
c denotes 0

Ra may not denote methyl and phenyl

or if

a denotes zero and

c denotes 1

* c L M S *



- 31 - Rerr] denotes ([err]-al kyl; Rlerr] and Rerr]', which nmay be

i dentical or different, denote hydrogen, (Jerr]-alkyl;, R4 and R4' may
al so denote phenyl, benzyl and C[err]-cycl oal kyl ; Rl err denot es
hydrogen or Clerr]-al kyl, aryl, aral kyl; Rl err] denot es qmng'
Cerr]-alkyl, aryl, aralkyl; Rl err] denotes ([err]-al kyl, iy

ar al kyl . 3. Benzoyl guani di ne derivatives of general fornula’(l% . B
according to claim1, wherein 29 {G:IULW

R; may not denote phenyl or a heterocycle;

and with the proviso that, if
Ry denotes meta-methyl-S0,- and

A denotes para-NR;'-CyHan-NRs; wherein

m denotes an integer 2, 3, 4, 5 or 6 and
Ry denotes hydrogen or C;-Cg-alkyl and

Rs' denotes hydrogen, methyl, ethyl, iso-propyl or n-
butyl and

B denotes a single bond (a=b=c=d=0)

R may not denote

NH,
CH,0 Sy
P
CH,0 N
2. Benzoylguanidine derivatives of general formula (I)
according to claim 1, wherein '
R, denotes R;-S0,- or R;-NH-80,-;
A denotes one of the divalent groups which is bonded

to the benzoylguanidine system via a nitrogen atom

-le_{Zm - NR( - 'Cm'-lzm - NR4 -CPHZP - NR; - - N& - CmHZm' NR4'

*CoHom - N _
Q\ @‘On'cm“w NR, -
O




Rl err] denotes CHerr]-SOerr]-; A denotes [err] B denotes

one or nore of the follow ng groups in any desi red sequence
(-CH err]-)[err], (-CHOH)[err], (-CO)J[err], (-CS-)d and/or
(-NR[err]-) and a represents an integer fromO to 4,
O or the integer 1, c represents O or the integer 1, ‘ i
0O or the integer 1, R2 denotes a 5-nenbered heterocycllc g oup
- 30 -
R
Ry ~ 4
\\N’A>ﬁ NN

D i
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m is an integer 0, 1, 2, 3, 4, 5 or 6
n is an integer 0 or 1
P is an integer 0, 1, 2, 3 or 4;

B denotes one or more of the following groups in any
oxrder (-CH,-),, (-CHOH-),, (-CO-)., (-CS-)4 and/or
(-NR;;-) and
a is an integer from 0 to 4,

b is 0 or the integer 1,
c is 0 or the integer 1,
d is 0 or the integer 1,

R, denotes substituted or unsubstituted C,.4-alkyl,

substituted or unsubstituted aryl, -NRsRs or a 5- or
6-membered heterocyclic group

X X u

” —“”' ” —AF’” ]
\ / / Y v

] L] 1]
Py Ny Y Ny
| —— 1 | — [ —
\-U/ . Z§u/v Z\u/v Z\U/V

which may optionally be ring-condensed by one or
two phenyl systems and wherein U, V, W, X, Y and
optionally Z, which may be the same or different,
denote:

CH,, CH, CO, NR;, N, O or S, any of these bearing
hydrogen, or R, when this represents hydrogen, being
optionally substituted by B; '

N




- 32- whi ch may optionally be ring-condensed by one or two phenyl

systens and wherein U, V, W X Y and optionally Z, which nay be the
sane or different, denot e: CHerr], CH NR7, N, O ¢
these bearing hydr ogen, or R7 when th|s represents hyd otfErAOEY
optlonally substituted by B and only one heteroatom
ring system Rl err] denotes (Jerr]-al kyl;

- 31 -~

R, denotes C,_4-alkyl;

R, and Ry', which may be identical or different, denote
hydrogen, C,_4-alkyl, R, and R,' may also denote
phenyl, benzyl and C,;_;-cycloalkyl;

Rg denotes hydrogen or C,_,-alkyl, arxyl, aralkyl;
R denotes hydrogen or C;.,-alkyl, aryl, aralkyl;
R, denotes C;_4-alkyl, aryl or aralkyl.

3. Benzoylguanidine derivatives of general formula (I)
according to claim 1, wherein

R, denotes CH3-S0,-;
A denotes

N

T

B denotes one or more of the following groups in any
desired sequence (-CH;-),, (-CHOH-),, (-CO-),
(~CS-)4q and/or (-NR;;-) and
a represents an integer from 0 to 4,

b répresents b or the integer 1,
c represents 0 or the integer 1,
d represents 0 or the integer 1,

R, denotes a 5-membered heterocyclic group
—_ x—\ X—Wu '
A T
Y
\u/ \U/ \U/
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Rlerr] and Rlerr]', which may be identical or different, dero

hydr ogen, ([ err]-al kyl; R err] denot es hydrogen or (fernj-
ar al kyl ; Rl err] denotes hydrogen or (CJerr]-alkyl, aryl @r
Rl err] denotes hydrogen, (err]-alkyl, aryl or aral kyl.
prepari ng conpounds of general formula [err]
(1) |

- 32 -

which may optionally be ring-condensed by one or
two phenyl systems and wherein U, V, W, X, Y and

optionally Z, which may be the same or different,
denote:

CH,, CH, NR;, N, O or S, any of these bearing
hydrogen, or R, when this represents hydrogen, being
optionally substituted by B and only one heteroatom
is present in the ring system;

Ry denotes C,.4,-alkyl;

and R,', which may be identical or different, denote
hydrogen, C;.4-alkyl;

denotes hydrogen or C,_,-alkyl, aryl, aralkyl;
denotes hydrogeh or C,_4~alkyl, aryl or aralkyl;
R, denotes hydrogen, C;.4-alkyl, aryl or aralkyl.

Process for preparing compounds of general formula

7 "NH,
L]

characterised in that a benzoic acid derivative of
general formula IIX

(1)

OH
(11)

P

wherein P denotes a nucleofugic leaving group

* c L M s * .




characterised in that a benzoic acid derivative of

[err]
_33 -

i s reacted under conditions enabling nucleophilic

_ _ general formula I
wherein P denotes a nucl eofugic | eaving group

- 33 -

is reacted under conditions enabling nucleophilic -
substitution with a compound of general formula III

R,BAQ (I11)

wherein Q denotes a leaving group which may be
substituted by the electrophile,

and the resulting benzoic acid derivative of general
formula IV

OH

Rz"— B — A
(IV)

is suspended in a suitable, preferably anhydrous,
solvent, preferably dimethylformamide, and mixed with N-
methylmorpholine and carbonyldiimidazole (CPI) and
combined with a mixture of a solution or suspension of a
base, preferably sodium hydride, in a suitable anhydrous
solvent, preferably dimethylformamide, with a guanidine
salt, preferably guanidine hydrochloride.

5. Pharmaceutical preparation, characterised in that
it contains a compound according to any one of claims 1
to 3 or an acid addition salt thereof together with

pharmaceutically acceptable excipients, diluents or
carriers.

6. Use of a compound according to any one of claims 1

to 3 in pharmaceutical compositions.

Use of a compound according to claim 6 in

A O




substitution with a conpound of general fornula I1I
Rl err] BAQ (rer) wherein Q denotes a | eavi ng A
be substituted by the electrophile, and the resulting benzgi
derivative of general fornula IV [err]

(1v) I S suspended in a suitable, preferably anhydrous,
preferably dinethyl formam de, and m xed with N

- 34 -

pharmaceutical compositions with an inhibitory effect on Na*/H*
exchange.

8. Use of a compound of general formula I, the
stereoisomers and acid addition salts thereof as defined in

claim 1 for preparing a medicament for the therapeutic
treatment of ischaemia.
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met hyl rmrphol ine and carbonyl diim dazole (CDI) and comnbi ng =g | Xture
of a salution or suspension of a base, preferably sodi um hy 1&@5M{ﬁr% ;
sui tabl e anhydrous solvent, preferably "di net hyl f or mani de, ﬁ%"
salt, preferably guanidine hydr ochl ori de. 5.  Pharnmace
preparation, characterised in that it contai'ns a compoung
one of clains 1 to 3 or an acid addition salt thereof toget
pharmaceutical ly acceptabl e exci pients, 3gi kuents or carr |
of a conpound according to any one of clainms 1 to-3 in phar
conpositions. NOVEL BENZOYLGHANIDENENDERTVATIVES, ! PROCEESRS FOR

PREPARING THEM AND THEIR USE IN THE PREPARATION OF
- PHARMACEUTICAL COMPOSITIONS

ABSTRACT

The present invention relates to novel benzoylguanidine
derivatives, processes for preparing them and their use
in the preparation of pharmaceutical compositions.

The novel benzoylguanidine derivatives correspond to
general formula (I)

R1 0 NH

(1)

o BT A

"Ry



Na[err]/H err]
the stereoi sonmers and acid addition salts thereof as deflned in
preparing a medi cament for the therapeutic treatnment of

34 -

phar maceuti cal

exchange. 8. Use of

PCT

conpositions with an inhibitory effect on

a conpound of gems :_:Ii,(ﬂ‘rfﬂga"lq
claim1 for
I schaengie
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(57) Abstract

The present invention concerns novel benzoyl guanidine
derivatives, a process for their preparation and their use in
the preparation of medicines. The novel benzoyl guanidine
derivatives correspond to the general formula ().

(57) Zusammenfassung
Dic  vorliegende Erfindung  betrifft  neuartige

Iz—l—'"'l

Benzoylguanidin-Derivate, Verfahren zu ihrer Herstellung und ihre Verwendung bei der Herstellung von Armennmeln. Die nevartigen

Benzoylguanidin-Derivate entsprechen der aligemeinen Formel (1).




