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1. An alkenylcarboxylic acid guanidide carrying fluora-
phenyl groups, of the formula TI:

R(2)

R(1)

R(3) H

R(4)

R(5) LT

R(7)

in which:

R{€) is hydrogen, (Cy-Cy) -alkyl, (C3-Cy) -cycloalkyl or
phenyl,
the phenyl group being unsubstituted or
substituted by 1 - 3 substituents selected from
the group comprising ¥, C1, CF3;, methyl, methoxy
and NR(9)-R{10);

R(9} and R{10) are hydrogen, (C1~C4)—alkyl or
(¢, -¢,) -perfluoroalkyl;

R(7) is independently defined in the same way as R(6);

and

)

ke
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R{1}, R®(2), R(3), R{4) and R(5) independently of one
another are hydrogen or F,
it being necessary, however, for at least one of
the radicals R(1), R{2), R(3), R(4) arnd R{5) to
« be fluorine;
and their phanmaceutically tolerated salts,

5. Use of 3 compound I as claimed in ¢laim 1 for the
Preparation of 2 medicament for the treatment of
arrhythmia,

6. A method of treating arrhythmia, which comprises
combining an effective amount of a compound I a8 claimed
in  claim 4 with the conventional additives and

adminiatering it in a suitable form of administration,

Preparation of & medicament for the treatment or

prophylaxis of cardiaec infarction,

8. Use of g compound I as claimed in claim 1 for the
Preparation of a medicament sfqor the treatment or
bprophylaxis of angina pectoris.

9. Use of a compound I ag claimed in claim 1 for the
Preparation of 4 medicament for the treatment op
Prophylaxis of ischemic heart conditions.

10. Use of a compound I as claimed in claim 1 for the
bPreparation of 4 medicament for the treatment or
Prophylaxig of ischemic conditions of the Peripheral ang
central nervoug SYstem and stroke,

1l. Use of a compound I as claimed in claim 1 for the
Preparation of 4 medicament for the treatment or

and extremitieg.
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12. Use of a compound I as claimed in c¢laim 1 for the
preparation of a medicament for the treatment of shock

conditions,

13. Use of a compound I as claimed in claim 1 for the
preparation of a wmedicament for wuse in surgical
operations and organ transplants.

14, Use of a compound I as claimed in claim 1 for the
preparation of a medicament for the preservation and

storage of transplants for surgical procedures.

15. Use of a compound I as claimed in claim 1 for the
preparation of a medicament for the treatment of diseases
where cell proliferation is a primary or secondary cause,
and hence its use as an antiatherosclerotic or an agent
for combating late diabetic complications, carcinosis,
fibrotic diseases such ag pulmonary fibrosis, hepatic
fibrosis or renal fibrosis, and hyperplasia of the

prostate.

16. Use of a coempound I as claimed in claim 1 for the
preparation of a scientific toel for inhibiting the
Na*/H* exchanger for the diagnosis of hypertonia and
proliferative diseases.
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Abstract of the Disclosure HOE 95/F 115 Dr. v. F.
Fluorophenyl-gubgtituted alkenylcarboxylic acid
guanidides, process for their preparation, their use as

a medicament or diagnostic, and medicament containing

them

compounds of the formula I:

wherein the substituents R(1) to R(7) are as defined in
the claims, and the pharmaceutically tolerated salts
therecf are valuable inhibitors of the cellular sodium/
proton exchanger (Na*/H' exchanger). They are therefore
outstandingly suitable for the treatment of all digeases

attributable to increased Na'/H® exchange.
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ORIGINAL
COMPLETE SPECIFICATION
STANDARD PATENT

Application Number:
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Invention Title: FLUOROPHENYL-SUBSTITUTED ALKENYLCARBOXYLIC ACID
GUANIDIDES, PROCESS FOR THEIR PREPARATION, THEIR USE AS A
MEDICAMENT OR DIAGNOSTIC, AND MEDICAMENT CONTAINING

THEM

The following statement is a full description of this invention, ine¢luding the
best method of performing it known to us -
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Hoechst Aktiengesgellschaft HOE 95/F 115 Dr. v. F.
Description

Fluorophenyl-substituted alkenvlcarboxylic acid
guanidides, process for theilr preparation, their use as
a medicament or diagnostic, and medicament containing

them

The invention relates to alkenylecarboxylic acid guani-

dides carrying fluorophenyl groups, of the formula I:

in which:

R(6) is hydrogen, (C;-C;)-alkyl, (C;-C;)-cycloalkyl or
phenyl,
the phenyl group being unsubstituted or
substituted by 1 - 3 gubstituents selected from
the group comprising F, Cl, CF,;, methyl, methoxy
and NR{9)-R(10};

R{9) and R(10)} are hydrogen, (C{-C,)-alkyl or {C;-C,)-

* perfluoroalkyl;

R(7) is independently defined in the same way as R(6)};
and

R(1), R{2), R(3), R(4) and R(5) independently of one
another are hydregen or F,
it being necessary, however, for at least ome of
the radicals R(1), R{(2}, R{3), R{4)} and R(5} to
be fluorine;

and their pharmaceutically tolerated salts.

Preferred compounds of the formula I are those in which:
R(6) is hydrogen, (C,-C,)-alkyl or (C;-C;)-cycloalkyl:
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R(7) is independently defined in the same way as R(6);
and

R(1), R(2), R(3), R(4) and R(5) independently of one
another are hydrogen or ¥,
it being necessary, however, for at least one of
the radicals R(1), R(2), R(3)}, R(4) and R(5) to
be fluorine;

and their pharmaceutically tolerated salts.

Particularly preferred compounds of the formula I are

those in which:

R(6) is hydrogen or CH,;

R(7) is hydrogen;
and

R(1), R{2), R(3)}, R{(4) and R(5) independently of one
another are hydrogen or F,
it being necessary, however, for at least one of
the radicals R(1l), R{2), R(3), R(4) and R(3) to
he fluorine;

and their pharmaceutically teolerated salts.

If the compounds of the formula I contain one or more
centers of asymmetry, these can have either the S or the
R configuration. The compounds can exist as optical

isomers, as diastereoiscmers, as racemates or as mixtures

thereof.

The double bond geometry of the compounds of the formula
I can be either E or Z. The compounds can exist as a

mixture of the double bond isomers.

The indicated alkyl radicals can be either linear orx

branched.

The invention further relates to a process for the
preparation of the compound I, which jncludes reacting

a compound of the formula II:
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with guanidine, R(1) to R(7) being defined as indicated
and L being a leaving group readily susceptible to
nuclecphilic aubatitution.

The activated acid derivatives of the formula II, in
which I is an alkoxy group, preferably a methoxy group,
a phenoxy group, a phenylthio, methylthio or 2-pyridyl-
thio group or a nitrogen heterccycle, preferably
1-imidazolyl, are advantageously obtained in a manner
known per se from the corresponding carboxylic acid
chlorides {formula II, L = Cl), which can in turn be
prepared in a manner known per se from the corresponding
carboxylic acids (formula II, L = OH), for example with

thionyl chloride.

Apart from the carboxylic acid chlorides of the formula
ITI (L = Cl}, other activated acid derivatives of the
formula II can also be prepared, in a manner known per
se, directly from the corresponding benzeic acid
derivatives (formula II, L = OH), examples being the
methyl esters of the formula II, where L = OCH;, by
treatment with gaseous HCl in methanol, the imidazolides
of the formula II by treatment with carbonyldiimidazole
[L = 1-imidazolyl, Staab, Angew. Chem. Int. Ed. Engl. 1,
351 - 367 (1962)], the mixed anhydrides II with
Cl-CO0C,H; or tosyl chloride in the presence of
triethylamine in an inert soclvent, and the benzoic aclds
activated with dicyclohexylcarbodiimide (DCC) or with
0- [ (eyano (ethoxycarbonyl)methylene)amino] -1,1,3,3-tetra-
methylurcnium tetrafluoroborate ("TOTU") [Proceedings of

the 21. European Peptide Symposium, Peptides 1930,
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Editors E. Giralt and D. Andreu, Escom, Leiden, 1991]. A
number of auitable methods for the preparation of
activated carboxylic acid derivatives of the formula II
are given in J. March, Advanced Organic Chemistry, Third
Edition {(John Wiley & Sons, 1985), p. 350, in which

source literature is cited.

The reacticn of an activated carboxylic acid derivative
of the formula II with guanidine is carried ocut in a
manner known per ge in a protic or aprotic, polar but
inert organic solvent. Solvents which have proved
satigfactory in the reaction of the benzoic acid methyl
esters (II, L = OMF) with guanidine are methanol, isopro-
pancl or THF at 20°C up to their boiling point. The
majority of reactions of compounds II with salt-free
guanidine have advantageously been carried out in aprotic
inert solvents such as THF, dimethoxyethane or diexane,
although water can also be used as a solvent in the
reaction of II with guanidine, in combination with a base

such as e.g. NaOH.

If L = Cl, the reaction isg advantageously carried out
with the addition of an acid acceptor, e.g. in the form
of excess guanidina, in order to bind the hydrohalic

acid.

Scme of the corresponding benzoic acid derivatives of the
formula II are known and are describad in the literature.
The unknown compounds of the formula II can be prepared
by methods known in the literature. The alkenylcarboxylic
acids obtained are converted to compounds I according to
the imvention by one of the process wvariantsg described

above.

The introduction of sgome substituents is effected by
methods known in the lLiterature, invelving the palladium
mediated crosg-coupling of aryl halides or aryl triflates
with e.g. organcstannanes, organoboric acids,

organcboranes or organocopper or organczinc compounds.
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Carboxylic acid guanidides I are generally weak bases and
can bind acid to form salts. Suitable acid addition salts
are salts of any pharmacologically tolerated acids, for

example halides, especially hydrochlorides, lactates,

sulfates, citrates, tartrates, acetates, phosphates,

methylsulfonates and p-toluenesulfonates.

The compounds I are substituted acylguanidines. The most
prominent representative of the acylguanidines is the
pyrazine derivative amiloride, which is used in therapy
as a potassium-sparing diuretic. Numerous other compounds

of the amiloride type are described in the literature,

examples being dimethylamiloride or ethylisopropyl-
amiloride.
0 NH
Ci._ _N_ _C..C
R | N G A
CTSCTTUNH N,
(K3 ]
)
R ~ /C\ ?C\
N "N NH
| 2
R"
amiloride: R‘,R" = H
dimethylamiloride: R’,R" = CH,
ethylisopropylamiloride: R’ = C.He, R" = CH(CH,),
Furthezmore, studies have been disclosed which indicate
that amilcride has antiarrhythmic properties (Circulaticn
79, 1257 - 63 (1983)). However, an obstacle to broad

application as an antiarrhythmic is the fact that this
affect is not strongly pronounced and is accompanied by
these side effects
of

a hypotengive and saluretic actiom,

being tundesirable in the  treatment cardiac

dysrhythmia.

Indications of the antiarrhythmic properties of amiloride
have also been obtained from experiments on isolated

animal hearts (Eur. Heart J. 9 (suppl. 1): 167 (l988)
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{book of abstracts)). Thus, for example, it has been
found on the rat heart that an artificially produced
ventricular fibrillation can be completely suppressed by
amiloride. The abovementioned amiloride derivative
ethylisopropylamiloride was even more potent than

amiloride in this model.

WO 84/00875 has disclosed cinnamic acid guanidides (R,
and R, or R, and Ry = double bond; R(1) = substituted
phenyl); in all cases, however, these are additiomally
subgtituted on the guanidine by alkyl groups, which is
why they should not exhibit NHE inhibition. Moreover,
halegen is only mentioned in general termes as a substi-
tuent on the phenyl ring and, although it is defined as
"all four halogens", no individual example with £fluo-

rine substitution is given.

US 2,734,904 (granted 1556) hag disclosed cinnamic acid
guanidides (R = substituted phenyl, alkyl = alkenylene),
but only chlorine, bromine and iodine, and not fluorine,
are described as halogen substituents on the phenyl ring:
fluorine is excluded in the claim {halogens with an

atomi¢ number of >9 and <53).

German Offenlegungsschrift 44 21 536,3 proposes cinnamic
acid guanidides (x = 0, yv = 0), but one of the
subgtituents R(1), R(2), R{4), R{(5), R(C) or R(D) must be
a perfducroalkyl group.

It was therefore surprising that the compounds according
to the invention have very good antiarrhythmic properties
but no undesirable or disadvantageous salidiuretic
properties. As a result of their pharmacological
properties as antiarrhythmic drugs with a
cardioprotective component, the compounds are
outstandingly suitable for the prophylaxis and treatment
of infarction and for the treatment of angina pectoris,
said compounds also preventively imhibiting or greatly

reducing the pathophysiological processes associated with
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the cecurrence of ischemically induced damage, especially
with the production of ischemically induced cardiac
arrhythmia. By virtue of their protective actions against
pathelogical hypoxic and ischemic situations, the
compounds of the formula I according to the invention, by
inhibiting the cellular Na'/H* exchange mechanism, can be
used as drugs for the treatment of any acute or chronic
damage produced by ischemia or diseases primarily or
secondarily induced by said damage. This relates to their
use as drugs for operative procedures, e.g. in organ
transgplants, it being possible for the compounds to be
used for protecting the organs in the donor before and
during removal and for protecting removed organs, for
example when treated with or stored in physiological
baths, as well as during transfer into the recipient
organism. The compounds are also valuable drugs, with a
protective action, when carrying out angicoplastic
operative procedures, for example on the heart and on
peripheral wvessels. In accordance with their protective
action against ischemically induced damage, the compounds
are also suitable as drugs for the treatment of ischemia
of the nervous system, esgpecially the CNS, and are
suitable e.g. for the treatment of stroke or cerebral
edema. Furthermore, the compounda of the formula I
according to the invention are also suitable for the
treatment of forms of shock, for example allergic,
cardiogenic, hypovolemic and bacterial shock.

Another feature of the compounds of the formula I
according to the invention is their potent inhibitory
action on cell proliferation, £for example the proli-
feration of £ibroblasts and the nen-striated wvascular
myocytes. The compounds of the formula I are therefore
suitable as valuable therapeutic agents for diseases
where cell proliferation is a primary or secondary cause,
and consequently can be used as antiatherosclerotics and
agents for combating late diabetic complications,
carcinosis, £Librotic diseases like pulmonary fibrosis,

hepatic £fibrosis or renal fibrosis, and organic
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hypertrophy and hyperplasia, especially hyperplasia and
hypertrophy of the prostate.

The compounds according to the invention are effective
inhibiters of the cellular sodium/proton exchanger
(Na*/H" exchanger) , which, in numerous digeases
(essential hypertonia, atherosclerosis, diabetes etc.),
is also high in cella which are readily accessible for
measurement, for example in erythrocytes, thrombocytes or
leukocytes. Tha compounds according to the invention are
therefore suitable as outstanding and simple scientific
tools, for example in their use as diagnostics for
determining and distinguishing between specific formg of
hypertonia, as well as atherocsclexcsis, diabetes,
proliferative diseases etc. The compounds ¢f the formula
I are further suitable for preventive therapy to prevent
the genesisg of high blood pressure, for example essential
hyperteonia.

Drugs containing a compound I can be administered orally,
parenterally, intravenously, rectally or by inhalationm,
the preferred administration depending on the particular
characteristics of the disease, The compounds I can be
administered on their own or together with galenic

adjuncts, in both veterinary and human medicine.

Those gkilled in the art will know, con the basis of their
expert, knowledge, which adjuncts are suitable for the
degired drug formulation. In additien to solvents,
gelling agents, suppository bases, tableting adjuncts and
other excipients for active substances, it is possible to
use e.g. antioxidants, dispersants, emulsifiera, anti-
foams, taste correctors, preservatives, solubilizers or

colorants.

For an oral form of administraticn, the active compounds
are mixed with the appropriate additives, such as
excipients, stabilizers or inert diluents, and converted

by the customary methods to the appropriate forms of
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administration, such as tablets, coated tablets, hard
gelatin capsules or agueous, alccholic or oily solutions.
Examples of inert excipients which can be used are gum
arabic, magnesia, magnesium carbonate, potassium
phosphate, lactose, glucose or gtarch, especially corn-
starch. The product can be formulated as either dry or
wet granules. Examples of suitable oily excipients or
solvents are vegetable or animal cils such as sunflower

0il or cod-liver oil.

For subcutaneous or Iintravenous administration, the
active compounds are brought into solution, suspension or
emulsion, 1f desired together with the substances
conventionally used for this purpose, such as
solubilizers, emulsifiers or other adjuncts. Examples of
guitable solvents are water, physiological saline or
alcohols, e.g. ethanol, propanol or glycercl, as well as
sugar golutions such as gluceose or mannitol solutions, or

else a mixture of the various solvents mentioned.

Examples of suitable pharmaceutical formulations for
administration in the form of aerosols or sprays are
seolutions, suspensions or emulsions of the active
substance of the formula I in a pharmaceutically
acceptable solvent, such as ethanol or water in

particular, or in a mixture of such solwvents.

If required, the formulation can alsgo contain other
pharmaceutical adjuncts such as gurfactants, emulsifiers
and stabilizers, as well as a propellant gaa. Such a
formulation conventicnally containe the active substance
in a concentration of abhout 0.1 to 10% by weight,

egpecially about 0.3 to 3% by weight.

The dosage of the active substance of the formula 1 to be
administered, and the frequency of administration, depend
on the potency and duraticn of action of the compounds
used, on the type and severity of the disease to be
treated and on the sex, age, weight and individual
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responsiveness of the mammal to be treated. On average
the daily dose of a compound of the formula I for a
patient weighing about 75 kg is at least 0.001 mg/kg.,
preferably 0.01 mg/kg, up to at most 10 mg/kg, preferably
1 mg/kg of body weight. In cases of acute onset of the
digeage, for instance immedliately after suffering a
cardiac infarction, even higher and particularly more
frequent dosages may be necessary, e.g. up to 4
individual doses per day. Particularly in the case of
i,v, adminjstration, for instance to an infarction
patient in intensive care, up to 200 mg per day may be

necessary.

Ligst of abbreviations:

MeOH methanol

DMF N,N-dimethylformamide
EI electron impact

DCI desorption - chemical ionization
RT room temperature

EE ethyl acetate (EtOAc)
mp melting point

HEP u~heptane

DME dimethoxyethane

ES electron spray

FAB fagt atom bombardment

CH,CL, dichloromethane
THF ‘ tetrahydrofuran

ed. equivalent

Experimental section

General ingtructions for the preparation of alkenyl-

carboxylic acid guanidides (I)

Variant 1 A: from alkenylcarboxylic acids (II, L = OH)
1.0 eg. of the carboxylic acid derivative of the formula
IT is dissolved or suspended in anhydrous THF (5 ml/mmol)




10

15

20

25

30

- 11 -

and then treated with 1.1 eqg. of carbonyldiimidazole.
After stirring for 2 hours at RT, 5.0 eq. of guanidine
are introduced into the reaction solution. After stirring
overnight, the THF is distilled off under reduced
pressure {(on a rotary evaporator), water ig added, the pH
is adjusted to 6 to 7 with 2 N HCl and the corresponding
guanidide (formula I) is filtered off. The resulting
carboxylic acid guanidides can be converted to the
corresponding salts by treatment with agqueous, methanolic
or ethereal hydrochlorie acid or other pharmacclogically

tolerated acids.

Variant 1 B: from alkenylcarboxylic¢ acid alkyl esters
(II, L = O-alkyl)

1.0 eq. of the carboxylic acid alkyl ester of the formula
IT and 5.0 eq. of guanidine (free base) are dissolved in
isopropancl or suspended in THF and refluxed (typical
reaction time 2 to 5 h) until the conversion is complete
(monitoring by thin layer chromatography). The solvent is
distilled off under reduced pressure (Rotavapor) and the
residue is taken up with EE and washed 3 x with NaHCO,
solution. It is dried over Na,80,, the sclvent is
distilled off under vacuum and the residue is chromato-
graphed on silica gel with a suitable eluent, e.g.
EE/MeCH 5:1.

(See variant A for salt formation.)

Exampi; 1: E-3-(3-Fluorophenyl)acrylic acid guanidide

/J:::L\aﬁ\n/ﬂ§r/“Hzx HCI

0 NH,

hydrochloride

F

was prepared according to variant 1 A from metafluoro-
cinnamic acid.
mp 148°C MS: 208 (M + 1)*
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Example 2: E-3-(2,5-Difluorophenyl)acrylic acid guanidide
hydrochloride

wag prepared according to variant 1 A from 2,5-difluoro-
cinnamic acid.
mp 230°C MS: 226 (M + 1)*

Example 3: E-3-{3,5-Difluorophenyl)acrylic acid guanidide
hydrochloride

NH

N 2
F /\H/Y x HCi

0 NH,

was prepared according to variant 1 A from 3,5-difluocro-
cinnamic acid.
mp 235°C MS: 226 (M + 1)*

Example 4: E-3-(2-Fluorophenyl)acrylic acid guanidide
hydrochloride

wag prepared according to variant 1 A from orthofluoro-
¢innamic acid.
mp 243°C MS: 208 (M + 1)*

Example 5: E-3-(3,5-Difluorophenyl)-2-methylacrylic
acid guanidide hydrochleride
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5 a) 1 eg. of triethyl 2-phosphonopropionate was deproto-
nated at 0°C with 1 eg. of n-butyllithium in hexane and
then treated at RT with 1 eg. of 3,5-difluorobenzalde-
hyde. After the aldehyde had completely reacted, the
mixture was worked up with water and extracted three
times by shaking with toluene. After the combined organic
phases had been dried over magnesium sulfate, the solvent
wag removed under vacuum and the residual crude product
was separated by chromatography on silica gel using
EE/HEP mixtures as the eluent. Ethyl E-3-(3,5-difluoro-
phenyl) -2-methylacrylate was isolated.

The ester from 5 a) was reacted according te variant 1 B
to give E-3-{3,5-diflucrophenyl) -2-methylacrylic acid
guanidide and converted to the hydrochloride.

np 178°C MS: 240 (M + 17

Example 6: E-3-(2-Fluorophenyl)-2-methylacrylic acid
guanidide hydrochloride

E-3- (2-Fluorophenyl) -2-methylacrylic acid guanidide was
synthe;ized from 2-fluorcbenzaldehyde analogously to
Example 5 and isclated as the hydrochloride.

mp 136°C MS: 222 (M + 1)*

Example 7: E-3-{4-Fluorophenyl)-2-methylacrylic acid
guanidide hydrochloride E-3-(4-Fluorophenyl)-2-methyl-
acrylic acid guanidide was synthesized from 4¢-fluoro-
benzaldehyde analogously to Example 5 and isolated as the
hydrochloride.

mp 111°C MS: 222 (M + 1)°
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Example 8: E-3-{2,3,6-Triflucrophenyl)-2-methylacrylic
acid guanidide hydrochloride
E-3-{2,3,6-Trifluorophenyl)-2-methylacrylic acid
guanidide was synthesized from 2,3,6-trifluoro-
benzaldehyde analogously to Example 5 and isclated as the
hydrochloride.

mp 152°C MS: 258 (M + 1)*

Example 9: E-3-(2,3,5,6-Tetrafluorophenyl) -2-methyl -
acrylic acid guanidide hydrochloride

E-3-{2,3,5,6-Tetrafluorophenyl) -2-methylacrylic acid
guanidide was asynthesized from 2,3,5,6-tetrafluorc-

benzaldehyde analogously to Example 5 and isolated as the

hydrochloride.
mp 138°C MS: 276 (M + 17
Example 10: E-3-(2,3,4,5,6-Pentafluorophenyl)-2-

methacrylic acid guanidide hydrochloride
E-3-(2,3,4,5,6-Pentafluorophenyl) -2 -methylacrylic acid
guanidide was synthesized from 2,3,4,5,6-pentaflucro-
benzaldehyde analegously to Example 5 and isolated as the
hydrochloride

mp 140°C MS: 294 (M + 1)*

Example 11: E-3-(2,4,6-Trifluorophenyl)-2-methylacrylic
acid guanidide hydrechloride
E-3-(2,4,6-Trifluorophenyl)-2-methylacrylic acid
guanid&de was synthesized from 2,4,6-trifluoro-
benzaldehyde analogougly to Example 5 and isolated as the
hydrochloride.

mp 155°C MS: 258 (M & 1)7

Example 12: E-3-{2,6-Difluorophenyl) -2-methylacrylic acid
guanidide hydrochloride

E-3-{2,6-Difluorophenyl) -2-methylacrylic acid guanidide
was saynthesized from 2, 6-difluorobenzaldehyde analogously
to Example 5 and isolated as the hydrochloride

mp 155°C MS: 240 (M + 1)7
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Pharmacological data:

Inhibitors of the Na*/H' exchanger of rabbit

erythrocytes:

New Zealand white rabbits (Ivanovas) received a standard
diet with 2% of cholesterol for aix weeks in order to
activate the Na*/H'" exchange and thus be able to
determine by flame photometry the Na® influx into the
erythrocytes via Na*/H* exchange. The blood was taken
from the auricular arteriea and rendered incoagulable
with 25 IU/ml of heparin potassium. Part of each sample
was used for double determination of the hematocrit by
centrifugation. 100 pl aliquots were used for measurement
of the initial Na' content of the erythrocytes.

To determine the amiloride-sensitive sodium influx,
100 pul of each blood sample were incubated at pH 7,4 and
37°C in 5 ml of a hyperosmolar salt/sucrose medium
{mmol/1: NaCl 140, XCl1 3, sucrose 150, ouabain 0.1,
trishydroxymethylaminomethane 20). The erythrocytes were
then waszhed three times with ice-cold MgCl,/ocuabain
solution (mmol/1l: MgCl, 112, ouabain 0.1} and hemolyzed
in 2.0 ml of distilled water. The intracellular sodium

content was determined by flame photometry.

The nett Na' influx was calculated from the difference
between the initial sodium values and the sodium content
of the erythrocytes after incubation, The sodium influx
capable of inhibition by amiloride was calculated from
the difference in the sodium content of the erythrocytes
after incubation with and without 3 x 10°% mol/l of
amiloride. The same procedure was alsc adopted for the

compounds according to the invention.

Results of the inhibition of the Na*/H' exchanger:
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THE CLAIMS DEFINING THE INVENTION ARE AS FQLLOWS:

1. An alkenylcarboxylic acid guanidide carrying £luorc-
phenyl groups, of the formula I:

R(2) R

R(2) Rs) |
|
R(4) HDT/H\\H
N

in which:
R(6) is hydrogen,

(Cy-Cy) ~alkyl, (C3-C3)—cycloalkyl or

5
phenyl,
the phenyl group being unsubstituted or
substituted by L - 3 substituents selected from
the group comprising F, Cl, CF;, methyl, methoxy
10 and NR(%)-R(10};
R(9) and R({10) are hydrogen, (Cy-Cy) -alkyl or

(C1~C4)—perfluoroalkyl;
R(7) is independently defined in the same way as R(6};

and
15 R{1), R{2), R(3}, R(4) and R{5) independently cf one
another are hydrogen or F,

it being mecessary, however, for at least one of
R(2), R(3), R{4) and R{5) to

the radicals R(1),

. be fluorine;
and their pharmaceutically tolerated salty.

20
2. A compound of the formula I as claimed in claim 1
wherein:
R{6) is hydregen, (C,-C,)-alkyl or (C3-C6)-cycloalkyl;
R{7) is independently defined in the same way as R(E);
25 and
R(4) and R(5) independently of one

R(1), R(2}, R(3),
another are hydrogen or F,

it being necessary, however, for at least one of
R(4) and R(5) to

the radicals R{1), R(2), R(3},
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be fluorine.
3. A compound of the formula I as claimed in claim 1 of 2 wherein:
R{6) is hydrogen or CHs;

R(7) is hydrogen;
and
R(1), R(2}, R(3), R(4) and R{5) independently of cne ancther are hydrogen or F,
it being necessary, however, for at least one of the radicais R(1), R(2), R(3}), R{4)

and R(5) to be fluorine.

A process for the preparation of a compound I as claimed in claim 1,

HA 4.
which includes reacting a compound of the formula II:
R  R(1)
Lo R
L R (6)
L I
* ) e
@ !
S R
® ko
with guanidine, R{1) 1o R{7) being defined as indicated and L being a leaving
N group readily susceptible to nucleophilic substitution.

Use of a compound I as claimed in claim 1 or a pharmaceuticafly

5.
acceptable salt thereof for the preparation ¢f a medicament for the treatment of

arrhythmia.
6. A method of treating arrhythmia, which includes administering to a
mammal in need of such treatment an effective amount of a compound 1 as

claimed in claim 1 or a pharmaceutically acceptable salt thereof.

Use of a compound I as claimed in claim 1 or a pharmaceutically

7.
acceptable salt thereof for the preparation of a medicament for the treatment or

prophylaxis of cardiac infarction.
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Use of a compound T as claimed in claim 1 or a pharmaceutically

8.
acceptable salt thereof for the preparation of a medicament for the treatment or

prophylaxis of angina pectoris.
Use of a compound I as claimed in claim 1 or a pharmaceutically

9.
acceptable salt thereof for the preparation of a medicament for the treatment or

prophylaxis of ischemic heart conditions.

Use of a compound 1 as claimed in claim 1 or a pharmaceutically

10.
acceptable salt thereof for the preparation of a medicament for the treatment or
prophylaxis of ischemic conditions of the peripheral and central nervous system

and stroke.
Use of a compound I as claimed in claim 1 or a pharmaceutically

11.
acceptable salt thereof for the preparation of a medicament for the treatment or
prophylaxis of ischemic conditions of peripheral organs and extremities.

Use of a compound I as claimed in claim 1 or a pharmaceutically

12.
acceptable salt thereof for the preparation of a medicament for the treatment of

shock conditions.
Use of a compound I as claimed in claim 1 or a pharmaceutically

13.
acceptable salt thereof for the preparation of a medicament for use in surgical

operations and organ transplants.
Use of a compound I as claimed in ¢laim 1 or a pharmaceutically

14,
acceptable salt thereof for the preparation of a medicament for the preservation

and storage of transplants for surgical procecures.
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15. Use of a compound I as claimed in claim 1 or a pharmacsutically
acceptable salt thereof for the preparation of a medicament for the treatment of
diseases where cell proliferation is a primary or secondary cause, and its use as
an antiatheresclerotic or an agent for combating late diabsetic complications,

carcinesis, fibrotic diseases such as puimonary fibrosis, hepatic fibrosis or renal

fibrasis, and hyperplasia of the prostate,

16. Use of a compound I as claimed in claim 1 or a pharmaceutically

acceptable salt thereof for the preparation of a scientific tool for measuring the
inhibition of the Na+/H+ exchanger for the diagnesis of hypertonia and

proliferative diseases.

17. A method for the treatment or prophylaxis of angina pectoris including
administering to a mammal in need of such treatment a compound I as claimed

in claim 1 or a pharmaceutically acceptable salt thereof.

18. A method for the treatment or prophylaxis of ischemic heart conditions

including administering to 2 mammal in need of such treatment a compound I as

claimed in claim 1 or a pharmaceutically acceptable salt therecf.

19. A method for the treatment or prophylaxis of ischemic conditions of the
peripheral and central nervous system and stroke including administering to a

mammal in need of such treatment a compound I as claimed in clam 1 or a
pharmaceutically acceptable salt thereof.
20. A method for the treatment or prophylaxis of ischemic conditions of

peripheral organs and extremities including administering 1o a mammal in need
of such treatment a compound T as claimed in claim 1 or a pharmaceutically

acceptable salt thereof.
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21. A method for the treatment of shock conditions including administering to
a mammal in need of such treatment a compound I as claimed in claim 1 or a

pharmaceutically acceptable salt thereof.

22. A method for the preservation and storage of transplant organs for
surgical procedures including administering to an organ in need of such

treatment a compound I as claimed in claim 1 or a pharmaceutically acceptable

salt thereof.

23. A method for the treatment of diseases where cell proliferation is the
primary or secandary cause including arteriosclerosis, late complications in
diabetes, carcinosis, fibrotic diseases such as pulmonary fibrosis, hepatic
fibrosis or renal fibrasis, and hyperplasia of the prostate including administering

to a mammal in need of such treatment a compound I as claimed in ¢laim 1 or a

pharmaceutically acceptable salt thereof.

24,
one of claims 1 to 3 or their physiologically acceptable salts.

A drug including an effective amount of & compound I as claimed in any

DATED this 03rd day of December, 1998
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