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1. Heterocyclylbenzoylguanidine of the formula I
2
rRF R .
Ry,
Het N L
NH,
H o
in which
rl is A, CF3, CHyF, CHF,, CyFs, CN, NOy, Hal,

CCH or “XfR‘l,
RZ and Rr3 are In each case independent of one another

and are T, Hal, A, -x-rRY, N, nNog, CF3,

CHaF,  CHFp,  CyF5,  CHyCFs, -50,-R6,
-S0NR4R5, Ph or OPh,
R4 is H, &, cycloalkyl of 5 to 7 ecarbon atoms,

cycloalkyimethyl of 6 to g carbon atoms,
CF3. CHgF, CHFp, CHyCF3, Ph or -CH, Ph,

RS - is H or A, or else

R% and RS  together are alternatively alkylene of 4 to
5 carbon atoms, in which case one CHy group
may also be replaced by 0, &, NH, N-2A or N-
CH3-Ph,

Rr5 is A or Ph,
.2




(11) 30250/95

Het

Ph

n
Hal

-2-

is a mono- or bicyclic saturated,
unsaturated or aromatic heterocycle having
1 to 4 N, O and/or S atoms, attached via N
or C, which may be unsubstituted or mono-,
di- or trisubstituted by Hal, CFy, A4,
-X-R%, CN, NO, and/or carbonyl oxygen,

is alkyl of 1 to 6 carbon atoms,

is 0, 8 or WRS,

is unsubstituted phenyl or phenyl which is
mono-, di- or trisubstituted by A, O,
NrR4R3, F, ¢1, Br, I or CFy,

is 1 or 2, and

ig ¥, Cl, Br or I,

and the physiologically unobjectionable salts thereof.

8. Use of compounds of the formula ] according to Claim 1 for the production of

medicaments for the treatment of arrhythmias, angina pectoris and infarctions and also

for the preventive treatment of the said indications.
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Abstract

Heterocyclyl-benzoylguanidines of the formula I

in which Rl, RZ, Rr3 and Het have the meanings given,

and physiologically unobjectionable =salts thereof,

display antiarrhythmic properties and act as inhibitors
of the cellular Na¥/g® antiporter.
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Heterocyclyl-benzoylguanidines

The invention relates to ortho-substituted heterocyclyl-

benzoylguanidines for the formula I

R3
Rt
Het N =<NH2 I
R2 _ NH,
0
in which
R'  is A, CF;, CH,F, CHF,, C;F;, CN, NO,, Hal, CCH or -X-R*,
R’  isS0,-A,
R®  isH, Hal A,-X-R', CN, NO,, CF;, CH,F, CHF,, C,F,, CH,CF,, -SO,-R",
-SO,NR'R’, Ph or OPh,

R is H, A, eycloalkyl of 5 to 7 carbon atoms, cycloalkylmethyl of 6 to 8 carbon atoms,
CF;, CH,F, CHF,, CH,CF;, Ph or -CH,-Ph,

R’ isHorA,orelse

R*and R® together are alternatively alkylene of 4 to 5 carbon atoms, in which case one CH,
group may also be replaced by O, S, NH, N-A or N-CH,-Ph, '

R®  isAor Ph,

Het  is a mono- or bicyclic saturated, unsaturated or aromatic heterocycle having 1 to 4 N,
O and/or S atoms, attached via N or C, which may be unsubstituted or mono-, di- or
trisubstituted by Hal, CF;, A, -X-R*, CN, NO, and/or carbonyl oxygen,

A is alkyl of 1 10 6 carbon atoms,
X  isO,SorNR’,

Ph  isunsubstituted phenyl or phenyl which is mono-, di- or trisubstituted by A, OA,
NR'R®, F, C1, Br, L or CF;, :

is 1 or2, and
isF,Cl, Brorl,

d
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The object of the invention was to discover
novel compounds having valuable properties, especially
those compounds which «c¢an be used for preparing
medicaments.

It has been found that the compcounds of the
formula I and their physiologically unobjecticnable
salts are well tolerated and possess valuable pharmaco-
logical properties.

The novel compounds are inhibitors of the
cellular Na*/H* antiporter, i.e. active compounds which
inhibit the Na+/H* exchange mechanism of cells (Blsing
et al., Med. Klin. 87, 378-384 (1992)) and thus
represent good antiarrhythmics which are particularly
suitable for treatment of arrhythmias which occur as a
result of lack of oxygen.

The best-known active compound of the acyl-
guanidine group is amiloride. However, this substance
primarily exhibits a hypotensive and saluretic effect,
which is undesirable eapecially  when treating
disturbances of cardiac rhythm, while the
antiarrhythmic properties are only very weakly
pronounced.

In addition to thig, structurally similar
compounds are known, for example, from EP 04 16 499.

The invention relates to compounds of the
formula I and to their physiolegically unobjectionable
salts.

The substances according to the invention of
the present application exhibit a good cardioprotective
effect and are therefore particularly suitable for the
treatment of infarction, for infarctien prophylaxis and
for treating angina pectoris. Moreover, the substances
counteract all pathological hypoxie and ischaemic
damage, so that the diseases which are caused primarily
or secondarily by such damage can be treated. The
active compounds are likewise well suited to preventive
applications.

Owing to the protective effects of these
substances in pathological hypoxic or ischaemic
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Situations, further possibilities result for using
these compounds in association with surgical inter-
ventions, for protecting organs which are from time to
time less well supplied, in association with organ
transplants, for protecting the organs removed, in
association with angioplastic vascular or cardiac
surgery, for ischaemias of the nervous system, in
asgociation with the therapy of states of shock, and
for prophylactic prevention of essential hypertension.

In addition, the compounds can algso be employed
as therapeutic agents in diseases arising from cell
proliferation, such as arteriosclerosis, late complica-
tions in  diabetes, tumoural diseases, fibrotic
diseases, especially of the lung, liver and kidneys,
and also organ hypertrophies and organ hyperplasias.
Furthermore, the substances are suitable Ffor diagnostic
use, for the recognition of diseases which are
accompanied by increased activity of the Nat/H*
antiporter, for example in erythrocytes, thrombocytes
or leucocytes.

The effects of the compounds can be determined
with the aid of methods which are known per se, as are
indicated, for example, by N. Escobales and J. Figueroa
in J. Membrane Biol. 120, 41-49 (199%1) or by L.
Counillon, W. Scholz, H.J. Lang and J. Pouysségur in
Mol. Pharmaccl. 44, 1041-1045 (1993) .

Examples of suitable experimental animals are
mice, rats, guinea pigs, dogs, cats, monkeys or pigs.

The compounds may therefore be used as pharma-
ceutically active compounds in human and veterinary
medicine. They may also be used as intermediates for
the preparation of further pharmaceutical active
compounds.

In the formulae given, A is a branched or
unbranched alkyl group of 1-6, preferably 1-4, in
particular 1, 2 or 3 carbon atoms, and specifically is
preferably methyl, also preferably ethyl, propyl,

isopropyl, butyl or isobutyl, with preference also
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being given to sec-butyl, tert-butyl, pentyl, isopentyl
(3-methylbutyl), hexyl or isohexyl (4-methylpentyl)
Rl is preferably A, OA or Hal, in particular Br
or Cl, but also preferably CHaF, CHFy, CF3 or CoFs.
R2 and Rr3 are preferably independent of one
another, and are H, A-802, A, CF3, Cl, Br, CN or OA.
One of the twe radicals is particularly preferably

H3C-802-, whereas the other isg preferably hydrogen.
One of the two radicals R? and R? is preferably in
position 3 or 5 of the benzoylguanidine group. If one
of the radicals is A-S0z-, then it is preferably in the
meta position. Also particularly preferred is a
benzoylguanidine greup which has in position 3 a
methylsulfonyl radical and in pesition 6 an  alkyl
group, preferably methyl or ethyl.

Like R, R? is preferably H or A.

If R* and RS together are alkylene, then the

alkylene group is preferably unbranched, and
specifically preferably -(CHz) k- in which k is 4 or s,
or else is preferably -{CHp) 2-0-(CHy) 5 ~,

-{CH3) 2-NH- (CHj) 5-, - (CHy) 3-NA- (CHy) 5-,
-CH-0-(CHp) 3-, CHy-NH-({CHp)5- or -CHp-NA- (CH5) 5- oF
-C0-(CHz)3-, -CO-(CHp) 4~ or -CHy-CO- (CHp),.

Ph is preferably unsubstituted phenyl or phenyl
which is monosubstituted by Cl, Br, A, OA, NH;, NHA,
NA, or CFj.

Rb ig preferably A, especially methyl, or slse
is preferably unsubstitutegd phenyl.

The radical X is preferably O or NH.

Het is preferably 2- or 3-furyl, 2- or 3-
thienyl, 1-, 2- or 3-pyrrelyl, 1-, 2-, 4- or 5-
imidazolyl, 1-, 3-, 4- or 5-pyrazolyl, 2-, 4- or &5-
oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-
thiazolyl, 3-, 4- or 5-isothiazolyl, 2-, 3- or 4-
pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, and also prefer-
ably. 1,2,3-triazol-1-, -4- or -5-y1l, 1,2,4-triazol-1-,
-3- or -5-yl, 1- or 5-tetrazolyl, 1,2,3-oxadiazol-4- or
-5-yl, 1,2,4-oxadiazol-2- or -5-y1, 1,3,4-thiadiazol-2-
or -5-yl1, 1,2,4-thiadiazol-3- or -5-y1, 1,2,3-
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thiadiazol-4- or -5-yl, 2-, 13-, 4-, 5- or 6-2H-
thiopyranyl, 2-, 3- or 4-4H-thiopyranyl, 3- or 4-
pyridazinyl, pyrazinyl, 2-, 3-, 4-, 5-, - or 7-benzo-
furyl, 2-, 3-, 4&-, 5-, &- or 7-benzothienyl, 1-, 2-,
3-, 4-, 5-, 6- or 7-indolyl, 1-, 2-, 4- or 5-benz-
imidazolyl, 1-, 3-, 4-, 5-, &- or 7-benzopyrazclyl, 2-,
4-, 5-, 6- or 7-benzoxazolyl, 3-, 4-, 5-, G- or 7-
benzisoxazelyl, 2-, 4-, 5-, &- or. 7-benzthiazolyl, 2-,
4-, 5-, 6- or 7-benzisothiazolyl, 4-, S5-, 6- or 7-benz-
2,1,3-oxadiazolyl, 2-, 13-, 4-, 5-, 6;, 7- or 8-
quinolyl, 1-, 2-, 4, 5-, &-, 7- or 8-isoquinolyl, 1-,
2-, 3-, 4- or 9-carbazolyl, 1-, 2-, 2-, 4-, 5-, 6-, 7-,
8- or 9-acridinyl, 3-, 4-, 5-, 6-, 7- or 8-cinnolinyl,
Z-, 4-, 5-, 6-, 7- or 8-quinazelinyl. The heterocyclic
radicals may alsc  be partially or completely
hydrogenated. Het may therefore alsc be, for example,
2,3-dihydro-2-, -3-, -4- or -5-furyl, 2,5-dihydro-2-,
-3-, -4- or -5-furyl, tetrahydro-2- or -3-furyl, 1,3-

dioxolan-4-y1, tetrahydro-2- or  -3-thienyl, 2,3-
dihydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 2,5-dihydro-
-, -2-, -3-, -4- or -5-pyrrolyl, 1-, 2- or 3-

pyrrolidinyl, tetrahydro-1-, -2- or -4-imidazolyl, 2,3-
dihydro-1-, -2-, -3-, -4- or -5-pyrazolyl, tetrahydro-

1-, -3- or -4-pyrazolyl, 1,4-dihydro-1-, -2-, -3- or
-4-pyridyl, 1,2,3,4-tetrahydro-1-, -2-, ~-3-, -4-, -5-
or -é-pyridyl, 1,2,3,6-tetrahydro-1-, -2-, -3-, -4-,

-5- or -6-pyridyl, 1-, 2-, 3- or 4-piperidyl, 2-, 3- or
4-morpholinyl, tetrahydro-2-, -3- or -4-pyranyl, 1,4-

dioxanyl, 1,3-dioxan-2-, -4- or -5-yl, hexahydro-1-, -
3~ or -4-pyridazinyl, hexahydro-1-, -2-, -4- or -5
pyrimidinyl, 1-, 2- or 3-piperazinyl, 1,2,3,4-
tetrahydro-1-, -2-, -3-, -4-, -5-, -6-, -7~ or -8-
quinolyl, 1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5-,
-6-, -7- or -B-isoquinolyl.

For the entire invention it holds that all
radicals which occur more than once may be identical or
different, i.e. are independent of one another.

Accordingly, the invention relates in
particular to those compounds of the formula I in which
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at least one of the radicals mentioned has one of the

preferred meanings indicated above. Some preferred
groups of compounds may be expressed by the formulae Ia
to Ih below, which correspond to the formula I and in
which those radicals which are not designated in more

detail have the meaning given in formula I, but in

which

in Ia Rl is Hal, A or NH, and R2 is -803-CHy or
-804 -NHy;

in Ib Rl is A or Cl and R? is 50,-CHsy;

in Ie Rl is A and R2 is $0,-CH3, in which case R2 is

para or ortho to RL;
in Id Het is
unsubstituted

para to the amide group and is

1-imidazolyl or 1-imidazolyl
which is mono- or disubstituted by A;

in Te Het has the preferred definition under Id, and

R2 is 502-A and is meta to the amide group;

in If Het is

l-piperazinyl, 1-piperidyl, 1-

pyrrolidinyl or 1-pyrrolyl which is

unsubstituted or wmonosubstituted by A or CH,

and R2 is -802-A and is meta to the amide
group;

in Ig Het is pyridyl, oxodihydropyridyl (o34
benzimidazolyl and is para te the guanidine

carbonyl group, and RZ is S0,-A and R3 is H;
in Th R! is Hal and Het has one of the preferred
meanings given under Id to Ig.

The invention also relates to a process for the
preparation of compounds of the formula I according to
Claim 1, and of salts therecf, characterized in that a
compound of the formula II
R3
R?
et .
Q
R2
0

in which R1, R? and Eet have the meanings given above
and
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or in that a compound which corresponds to the formula

0 is Cl, Br, ©a, O-CC-A, 0-CC-Ph, OH or another
reactive esterified OH group or Jleaving group
which can easily be substituted nuclecophilic-
ally,

is reacted with guanidine,

or in that a benzoylguanidine of the formula III
R3

R? I,

in which R}, R2 and R3 have the meanings given above
and

R7 is F, C1, Br or I

is reacted with a heterocyclic compound of the formula
Iv

Het-D v
in which
Het has the meaning given and
D is H, B(OH),, trialkylsilyl, an alkali metal

cation or ammonium, or else is a readily
substitutable organometallic radical,

I except that it containg, instead of one or more
hydrogen atoms, one or more reducible groups and/or one
Or more additional C-C and/or C-N bonde, is treated
with a reducing agent,
or in that a compound which corresponds to the formula
I but which contains, instead of one or more hydrogen
atoms, one or more solvolysable groups, is treated with
a solvolysing agent,
and/or in that a base of the formula I which is
obtained is converted by treatment with acid into one
of its salts,

The compounds of the formula I are otherwise 1
prepared by methods known per se, as described in the
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literature {e.g. in the standard works guch as Houbern-
Weyl, Methoden der organischen Chemie [Methods of
organic chemistry], Georg-Thieme-Verlag, Stuttgart;
Organic Reactions, John Wiley & Sons, Inc., New York;
and in the patent application mentioned above), and
specifically under reaction conditions which are known
and suitable for the abovementioned reactions. In this
context, use can also be made of variants which are
known per se and are not mentioned here in any more
detail.

The starting compounds may 1if desired also be
formed in situ such that they are not isclated from the
reaction mixture but are instead immediately subjected
to  further reaction to give the compounds of the
formula I.

Preferably, compounds of the fermula I are
prepared by reacting an activated carboxylic acid
derivative of the formula II in which Q is particularly
preferably Cl or -0-CHy; with guanidine. Particularly
suitable reaction variants are those in which the free
carboxylic acid II (Q = OH) is converted in a manner
known per se into the particular activated derivative
and this is then reacted directly, without intermediate
isolation, with guanidine. Methods in  which
intermediate isclation can be dispensed with are, for
example, activation with carbonyldiimidazole, dicyclo-
hexylcarbodiimide or the Mukayama variant {Angew. Chem.
81, 788-812 (1979)).

The carboxylic acids of the formula IT are
preparead, for example, by nucleophilic aromatic
substitution starting from suitable benzoic acid
derivatives or by reaction with appropriate
heterocyclylboronic acids or the corregsponding esters
of the formula IV. The reaction is analogous to that
of the compounds III and IV. It is described below.

Examples of particularly suitable compounds of
the formula IV are 2-, 3- or 4-hydroxypyridine
derivatives which may if desired possess further

substituents, and also piperidine, piperazine, benz-
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imidazole, imidazole, pyrazine, pyrimidine or
pyridazine derivatives. Suitable reactants as
compounds of the formula IV are, in particular, tri-
methylsilyl derivatives, alkali metal salts oY boronic
acid derivatives or esters thereof of the above-
mentioned heterocycles.

The reaction of a reactive carboxylic acid
derivative of the formula IT with guanidine is carried
out in a manner known per se, preferably in a protic or
aprotic polar or apolar inert organic solvent,

Suitable solvents are specified below for the
reaction of the compounds TIIT and IV, However,
particularly preferred solvents are methanol, THF,
dimethexyethane, dioxane or mixtures which can be
prepared therefrom, and also water. Suitable reaction
temperatures are, for example, temperatures between 20°
and the boiling point of the solvent. The reaction
times are between 5 min and 12 h. It is advantageous
to employ an acid scavenger in the reaction. Buitable
such scavengers are all types of bases which do not
interfere with the reaction itself. It is particularly
suitable, however, to use inorganic bases such as
potassium carbonate, or organic bases such as triethyl-
amine or pyridine, or else an excess of Lhe guanidine.

Compounds of the formula I according to Claim 1
can also be prepared by reacting a benzoylguanidine of
the formula III with a compound of the formula IV. The
starting compounds of the formula III can be prepared
in a @eimple manner by reaction of appropriately
substituted benzoic acids, or reactive acid derivatives
which can be derived therefrom such as, for example,
acid halides, esters or anhydrides, with guanidine
under reaction conditions which are known per se for
amide preparation and are generally conventional.
Particularly suitable reaction variante are again those
indicated beforehand for the reaction of compound II
with guanidine.

The compounds of the formula IV, 1like the
methods for their preparation, are known per se. Where
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they are not known, they can be prepared by the methods
which are known per se.

The preparation of the compound II and the
reaction of the compound IIT with & compound of the
formula IV are carried out in a manner known per se,
preferably in a protic or aprotic polar inert organic
solvent.

A preferred variant, however, compriges
reacting the reactants with one another directly,
without addition of a solvent.

In the preparatien of II or in the reaction of
ITI with IV it is likewise advantageous to operate in
the presence of a base or with an excess of the basic
component. Examples of suitable bases are preferably
alkali metal hydroxides or alkaline earth metal
hydroxides, carbonates, alcoholates or organic bases
such as triethylamine or pyridine, which may also be
employed in excess and in this cage act simultaneously
as solvent.

Particularly suitable inert solvents are
alcohols such as methanol, ethanol, isopropancl, n-
butanol or tert-butanol; ethers such as diethyl ether,
diisopropyl ether, tetrahydrofuran (THF) or dioxane;
glycol ethers such as ethylene glycol monomethyl or
menoethyl ether (methylglycol or ethylglycol), ethylene
glycol dimethyl ether {diglyme); ketcones such as
acetene or butanone; nitriles such as acetonitrile;
nitro compounds such as nitromethane or nitrobenzene;
esters such as ethyl acetate; amides such as hexa-
methylphosphoric triamide; sulfexides such as dimethyl
sulfoxide (DMSO); chlorinated hydrocarbons such as
dichloromethane, chloroform, trichloroethylene, 1,2-
dichloroethane or carbon tetrachloride; and hydro-
carbons such as benzene, toluene or xylene, Also
suitable are mixtures of these solvents with one
another.

Furthermore, the compounds of the formula I can
be obtained by liberating them from their functional
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derivatives by solvolysis, especially hydrolysis, or by
hydrogenolysis.

Preferred starting compounds for the solvolysis
or hydrogenolysis are those which conform to the
formula I but which contain, instead of ene or more
free amino and/or hydroxyl groups, corregponding
protécted amino and/or hydroxyl groups, preferably
those which carry an amino-protective group instead of
a hydrogen atom connected to a nitrogen atom, and
especially those which carry, instead of an HN group,
an R'-N group in which R' is an amino-protective group,
and/or those which carry, instead of the hydrogen atom
of a hydroxyl group, a hydroxyl-protective group, for
example those which correspond to the formula I but
carry, instead of an OH group, a group OR'' in which
R'' is a hydroxyl-protective group.

It ig also possible for two or more - identical
or different - protected aminc and/or hydroxyl groups
to be present in the molecule of the starting compound.
If the protective groups present are different from one
another, then in many cases they can be eliminated
selectively.

The term "amino-protective group" is generally
known and relates to groups which are suitable for
protecting (for blocking) an amino group against
chemical reactions, but which are readily removable
after the desired chemical reaction has been carried
out at a different site of the molecule. Typical of
such groups are, in particular, unsubstituted or
substituted acyl, aryl (e.q. 2,4-dinitrophenyl (DNP)),
aralkoxymethyl (e.g. benzyloxymethyl (BOM}) or aralkyl
groups (e.g. benzyl, 4-nitrobenzyl, triphenylmethyl) .
Since the amino-protective groups are removed after the
desired reaction (or sequence of reactions), their
nature and size is otherwise not critical; however,
preference is given to those of 1-20 carbon atomg, in
particular 1-8 carbon atoms. In conjunction with the
present process, the term Tacyl group" should be
understood in the broadest sense. It encompasses acyl
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groups derived from aliphatic, araliphatic, arcmatic or
heterocyeclic carboxylic acids or sulfonic acids and
also, in particular, alkoxycarbonyl, aryloxycarbonyl
and, especially, aralkoxycarbonyl groups. Examples of
such acyl groups are alkanoyl, such as acetyl,
propionyl and butyryl; aralkanoyl such as phenylacetyl;
aroyl such as benzoyl or tolyl; aryloxyalkanoyl such asg
phenoxyacetyl; alkoxycarbonyl such as methoxycarbonyl,
ethoxycarbonyl, 2,2,2-trichlorcethoxycarbonyl,
isopropoxycarbonyl, tert-butoxycarbonyl  (BOC) or 2-
iodoethoxycarbonyl ; aralkyloxycarbonyl such asg
benzyloxycarbonyl (CBZ}, 4-methoxybenzyloxycarbonyl or
§-fluorenylmethoxycarbonyl (FMOC) . Preferred amino-
protective groups are BOC, DNP and BOM, and also CBZ,
benzyl and acetyl.

The term "hydroxyl-protective group" is like-
wise generally known and relates to groups which are
suitable for protecting a hydroxyl group against
chemical reactions but which are readily removable
after the desired chemical reaction has been carried
cut at a different site in the molecule. Typical of
such groups are the abovementioned unsubstituted or
substituted aryl, aralkyl or acyl groups, and also
alkyl groups. The nature and size of the hydroxyl-
protective groups is not critical, since they are
removed again after the desired chemical reaction or
sequence of reactions; preference is given to groups
having 1 to 20 carbon atoms, in particular 1-10 carbon
atoms. Examples of hydroxyl-protective groups include
tert-butyl, benzyl, p-nitrobenzoyl, p-toluenesulfonyl
and acetyl, with benzyl and acetyl being particularly
preferred,

The functional derivatives of the compounds of
the formula I to be used as starting compounds can be
prepared by conventional methods as described, for
example, in the abovementioned standard works and
patent applications, for example by reaction of
compounds of the formulae II and IIT in which, however,
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at léast one of these compounds contains a protective
group instead of a hydrogen ataom.

The liberation of the compounds of the formula
I from their functional derivatives is carried out,
depending on the protective group used, for example
using strong acids, advantageously with trifluorcacetic
acid or perchloric acid, or else with other strong
inorganic acids such as hydrochloric acid or sulfuric
acid, strong organic carboxylic acids such as
trichlorcacetic acid, or sulfoniec acids such as
benzene- or p-toluenesulfonic acid. The presence of an
additiconal inert solvent is possible but not always
necegsary.

Seitable inmert solvenrts are preferably organic,
for example carboxylic, acids such as acetic acid,
ethefs such as tetrahydrofuran (THF) or dicxane, amides
such as dimethylformamide (DMF), halogenated hydro-
carbons such as dichloromethane, and alsc alcchols such
as methanol, ethanol or isopropancl, and water. Also
suitable are mixtures of the abovementioned solvents,
Trifluorcacetic acid is preferably wused in excess
without the addition of 5 further golvent, while per-
chloric acid is used in the form of a mixture of acetic
acid and 70% perchloric acid in a ratioc of 9:1. The
reaction temperatures for the cleavage are advan-
tageously between about 0 and about 50°; it is
preferably carried out at between 15 and 30° (room
temperature) .

The BOC group can be cleaved off, for example,
using 40% triflucroacetic acid in dichloromethane or
with from about 3 to 5 N HCl in dioxane at 15-60°, the
FMOC group using an about 5-20% solution of dimethyl-
amine, diethylamine or piperidine in DMF at 15-50°.
The DNP group can also be cleaved off, for example,
using an about 3-10% solution of Z-mercaptoethanocl in
DMF/water at 15-30°.

Protective groups which c¢an be removed by
hydrogenolysis (e.g. BOM, CBZ or benzyl} can be cleaved
off, fof example, by treatment with hydrogen in the
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presence of a catalyst (for example a noble metal
catalyst such as palladium, advantageously on a support
such as charcoal). Suitable solvents in this context
are those mentioned above, particular examples being
alcohols such as methanol or ethanol or amides such as
DMF . The hydrogenolysis is generally carried out at
temperatures between about 0 and 1pg° and at pressuresg
of between about 1 and 200 bar, preferably at 20-30°
and 1-10 bar. Hydrogenolysis of the ¢BZ group, for
example, is highly successful over 5-10% Pd/C in
methancl at 20-30°,

Furthermore, a base of the formula I can be
converted with an acid into the corresponding acid
addition salt, Suitable acids for this reaction are
those which give physiological unobjectionable salts.
Thus it is possible to use inorganic acids, for example
sulfuric acid, nitric aecid, hydrohalic acids such as
hydrochloric acid or hydrobromic acid, phosphoric acids
such as orthophosphoric acid, sulfamic acid, and also

organic acids, especially aliphatic, alicyelic,
araliphatic, aromatic or  heteroccyclic mnono- cr
polybasic carboxylic, sulfonic or sulfuric acids,

examples being formic acid, acetice acid, propionic
acid, pivalic acid, diethylacetic¢ acid, malonic acid,
succinic acid, pimelic acid, fumaric acid, maleic acid,
lactic acid, tartaric acid, malic acid, benzoic acid,
salicylic acid, 2- or 3-phenylpropionic acid, citric
acid, gluconic acid, ascorbic acid, nicotinic acid,
isonicotinic acid, methane- or ethanesulfonic ac¢id,
ethanedisulfonic acid, 2-hydroxyethanesulfonic acid,
benzenesulfonic acid, p-toluenesulfonic acid,
naphthalene mono- and -disulfonic acids, and lauryl-
sulfurie acid.

The compounds of the formula ‘I and their
physiologically unobjectionable sgalts may be used to
produce pharmaceutical preparations, especially by non-
chemical means. In this context they can be brought,
together with at least one solid, liquid and/or semi-
liquid carrier substance or auxiliary and, if desgired,
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in combination with one or more additional active
compounds, into a suitable dosage form.

The invention relates, furthermore, to
compositions, especially pharmaceutical preparations,
which contain at least one compound of the formula I
and/or one of its physiclogically uncbjectionable
salts.

These preparations may be used as medicaments
in human or veterinary medicine. Suitable carrier
substances are organic or inorganic substances which
are suitable for enteral (e.g. oral), parenteral or
topical administration and which do not react with the
novel compounds, for example water, wvegetable oilg,
benzyl alcohols, polyethylene glycols, glycerol
triacetate, gelatine, carbohydrates such as lactose or
starch, magnesium stearate, tale, lanolin and petroleum
jelly. For oral application use is made, in
particular, of tablets, coated tablets, capsules,
syrups, juices or drops, for rectal application use is
made of suppositories, and for parenteral application
ugse is made of solutions, preferably oily or aqueous
sclutions, and also suspensions, emulsions or implants,
for topical application of ointments, creams, pastes,
lotions, gels, sprays, foams, aerosols, solutions {e.g.
solutiong in alcohols such as ethanol or isopropanol,
acetonitrile, DMF, dimethylacetamide, 1,2-propanediol
or mixtures thereof with one another and/or with water)
or powders. The novel compounds may also be
lyophilized and the resulting lyophilizates used, for
example, to produce preparations for injections.

For topical application in particular, lipo-
somal preparations are also suitable. The preparations
indicated may be sterilized and/or contain auxiliaries
such as glidants, preservatives, stabilizers and/or
wetting agents, emulsifiers, salts for influencing the
osmotic pressure, buffer substances, colorants,
flavourings and/or aroma substances. If desired they
may also contain one or more other active compounds,

for example one or more vitamins.
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The compounds of the formula I and their
pPhysiologically uncbjectionable salts can be adminig-
tered to humans or animals, especially to mammals such
as monkeys, dogs, cats, rats or mice and can be used in
the therapeutic treatment of the human or animal body
and for controlling diseases, especially for the
therapy and/or prophylaxis of disturbances of the
cardiovascular system. They are therefore suitable for
the treatment of arrhythmias, especially those induced
by lack of oxygen, of angina pectoris, infarctions,
ischaemias of the nervous systems such as, for example,
stroke or cerebral oedemas, of states of shock and also
for preventive treatment.

The substances can also be employed as
therapeutic agents in diseases in which cell prolifera-
tion plays a role, such as artericsclerogis, late
complications in diabetes, tumour diseases, fibrozes
and organ hypertrophies and ~-hyperplasias,

In this context the substances according to the
invention are generally administered in analogy to
known antiarrhythmics, such as aprindine, preferably in
doses of between about 0.01 and 5 mg, in particular
between 0.02 and 0.5 mg, per dosage unit. The daily
dose is preferably between about 0.0001 and 0.1, in
particular between 0.0003 and 0.01, wmg/kg of body
weight. The specific dose for each particular patient
depends, however, on a wide variety of factors, for
example on the effectiveness of the specific compound
employed, on the age, body weight, general condition of
health, sex, on the diet, on the time and route of
administration, on the speed of excretion, on the
combination of wedicaments and on the severity of the
particular disease to which the therapy iz applied.
Cral application is preferred.

In the Examples which follow, "customary
workup" denotes:

If required, water is added and extraction takes place
with an organic solvent such as ethyl acetate, the
phases are separated, the organic phase is dried over
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sodium sulfate, filtered and concentrated by
evaporation, and the residue is purified by chroma-
tography and/or crystallization.
Example 1
A solution of 2.54 g of guanidine and 2.41 g of
methyl 2—methyl~4—(l-imidazolyl)—5-methylsulfonylbenzo—
ate [obtainable by reacting 2-methyl-4-chloro-5-methyl-
sulfonylbenzoic acid with imidazole in the presence of
NaH in N-methylpyrrclidene fcllowed by esterification]
in 20 ml of methanol is stirred at 50° for 3 hours.
Water is then added to the reaction mixture, and the
crude product which precipitates out is filtered off
with suction and recrystallized from methanol. N-
Diaminomethylene-z—methyl-44(1-imidazoly1)~5vmethyl-
sulfonylbenzamide, m.p. 236°, is obtained.
The following are cobtained analogously by
reacting guanidine )
with methyl 2—chloro-4-(1—imidazolyl)—5—methylsu1fonyl—
benzoate:
N—diaminomethylene-2—chloro—4~(1—imidazolyl)-5-
methylsulfonylbenzamide, m.p. 220°;
with methyl 2-ethyl-4-(1-piperidyl)-5-methylsulfonyl-
benzoate:
N—diaminomethylene-z—ethy1—4—(1-piperidyl)—5—
methylsulfonylbenzamide, m.p. 218-220°,
with methyl 2-methyl-4-(1-piperidyl)-5-methylsulfonyl-
benzoate:
N—diaminomethylene-z—methyl-4-(l—piperidyl)-S—
methylsulfonylbenzamide, wm.p. 2249;

with methyl 2-chlor-4- (4-amino-piperidino) -5~

methylsulfonylbenzoate:
N-diaminomethylene-2-methyl-4- (4-amino-
‘piperidino) -5-methylsulfonylbenzamider, m.p. 305-
310° {dihydrochloride) ;

with methyl 2-chloro-4- (4-amino-piperidine) -5-methyl -
sulfonylbenzoate:
N-diaminomethylene-2-chloro-4- (4-amino-
piperidine) -5-methylsulfonylbenzamide, m.p. 302-
305° (dihydrochloride) ;
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with

with

with

with

with

with

with

with

with

with

methyl 2-chloro-4- (5-pyrimidinyl)-5-methylsulfon-
ylbenzoate:
Nﬁdiaminomethylene~2—chloro—4-(5~pyrimidiny1)~5—
methylsulfonylbenzamide;

methyl 2-chleoro-4- (2-pyridazinyl} -5-methylsul fon-
yilbenzoate:
N-diaminomethylene—2—chlcro-4A(2—pyridazinyl)»5n

‘methylsulfonylbenzamide;

methyl 2-chloro-4- (3-pyridazinyl) -5-methylsulfon-
ylbenzoate:
N—diaminomethylene—2—chloro—4—(3-pyridaziny1)—5—
methylsulfonylbenzamide;

methyl 2-chloro-4-{4-pyridazinyl) -5-methylsulfon-
ylbenzoate:
N—diaminomethyleneu2-chloro—4-(4-pyridazinyl)-5-
methylsulfonylbenzamide;

methyl 2-wethyl-4-(1,6-dihydro-6-oxo-3-pyridazin-
yl)-5-methylsulfonylbenzoate:
N-diaminomethylene-2-methyl-4- (1, 6-dihydro-6-oxo-
3-pyridazinyl) -5-methylsulfonylbenzamide;

methyl — 2-chloro-4-(1,6-dihydro-6-oxo-3-pyridazin-
y1l) -5-methylsulfonylbenzoate:

'N—diaminomethylenevz-chloro—4—(1,6-dihydro—6—oxo—

3-pyridazinyl) -5-methylsulfonylbenzamide;

methyl 3-ethyl-4-(1,6-dihydro-6-oxo-3-pyridazin-
yl) -5-methylsulfonylbenzoate:
N-diaminomethylene-2-ethyl-4- (1, 6-dihydro-6-oxo-3-
pyridazinyl) -5-methylsulfonylbenzamide;

methyl 2-amino-4-(1,6-dihydro-6-oxo-3-pyridazin-
y1) -5-methylsulfonylbenzoate:
N—diaminomethylene—z-amino—4-(1,6-dihydro-6—oxo—3~
pyridazinyl) -5-methylsulfonylbenzamide:

methyl 2—fluoro—4—(1,4—dihydro—4-oxo-l—pyridyl)—Sf
methylsulfonylbenzoate:
N-diaminomethylene-z-fluoro—4—(1,4—dihydro-4—oxo-
1-pyridyl)-S-methylsulfonylbenzamide;

methyl 2-chloro-4- (2-pyridyl) -5-methylsulfonyl-

‘benzoate:
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N-diaminomethylene—z—chloro-é-(2—pyridyl)—5—
methylsulfonylbenzamide;

with methyl 2-chloro—4—(3*pyridy1)~5—methylsulfony1-
benzoate:
N-diaminomethylene~2~chloro—4—(2—pyridyl)-5»
methylsulfonylbenzamide

with methyl 2-chlorol4—(4—pyridyl}~5—methylsulfonyl—
benzoate:
N—diaminomethylene—z—chloro-4—(4—pyridyl)—5—
methylsulfonylbenzamide:

with methyl 2—methy1—4-(1,4—dihydro—4~oxo—1—pyridyl)~5»
methylsulfonylbenzoate:
N—diaminomethylene—2—methy1-4—(1,4~dihydro—4-oxo-
l-pyridyl) -5-methylsulfonylbenzamide;

with methyl 2-chloro—4~(l,4—dihydro—4-oxo~l—pyridyl)—5—
methylsulfonylbenzoate:
N—diaminomethylene—2-chlora-4-(l,4-dihydro-4—oxo—
1-pyridyl) -5-methylsulfonylbenzamide;

with methyl 2—ethyl—4‘(1,4-dihydro—4voxo-l—pyridyl)—5-
methylsulfonylbenzoate:
N—diaminomethylene—z—ethyl—4—(1,4—dihydro—4—oxo-1—
pyridyl) -5-methylsulfonylbenzamide;

with methyl 2-amino-4—(l,4—dihydro—4—oxo~l—pyridyl)—5—
methylsulfonylbenzoate:
N—diaminomethylene—z—amino—4~(1,4—dihydro—4—oxo-l—
pyridyl)-5-methylsulfonylbenzamide;

with methyl 2-propyl-4-(1,4-dihydro-4-oxo-1-pyridyl)-5-
methylsulfonylbenzoate:
N-diaminomethylene-z—propyl-4-(1,4-dihydr0—440xo-
1-pyridyl} -5-methylsulfonylbenzamide.

Example 2

4 g of N-diaminomethylene-2-methyl-4- (1-

imidazolyl)—5—methylsulfonylbenzamide fobtainable

according to Example 1] are treated with 1-molar

aquecus HCl solution for 1 hour and then freeze-dried.

N—Diaminomethylene—z—methy1—4—(1~imidazolyl)—5~methyl—

sulfonylbenzamide dihydrochloride is obtained.
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The following are obtained analogously by
treatment with aqueous HC1 and subsequent freeze-
drying:
from N—diaminomethylene-?-chloro—4-(1—imidazolyl)~Sv
methylsulfonylbenzamide: the dihydrochloride;
from N-diaminomethylene-2-methyl-4- {1-piperidyl) -5-
methylsulfonylbenzamide: the hydrochloride, m.p. 247°;
from N»diaminomethylene-z—methyl—4*(4-methyl—lf
imidazolyl}-5-methylsulfonylbenzamide: the dihydro-
chloride, m.p. 2367,

Example 3
A solution of 4.2 g of methyl 2-methyl-4-{3-
hydroxy-1l-piperidyl)-5-methylsulfonylbenzoate [obtain-
able by reacting 3-hydroxypiperidine with 2-methyl-4-
chloro-5-methylsulfonyibenzoic acid followed by
esterification] and 3.89 g of guanidine in 20 ml of
methanol is stirred at 50° over a period of three
hours. The solution is cocled, water is added, the
mixture is stirred for 1 hour and the precipitate which
is formed is separated off. After recrystallization
from acetone/methanol, N-diaminomethylene-2-methyl-4-
(3—hydroxy—1-piperidyl)—5—methylsulfonylbenzamide is
obtained, m.p. 194-196¢.
The following are obtained analogously by
reacting guanidine
with methyl 2-chloro-4- (3-hydroxy-1-piperidyl) -5-
methylsulfonylbenzoate:
N-diaminomethylene-2-chloro-4- (3-hydroxy-1-
piperidyl) -5-methylsulfonylbenzamide, m.p. 170°;

with methyl 2-amino-4- (3-hydroxy-1-piperidyl) -5-methyl-
sulfonylbenzoate:
'N-diaminomethylene-2-amino-4- (3-hydroxy-1-
piperidyl)-5-methylsulfonylbenzamide, m.p. 232-
233%;

with methyl 2-ethyl-4- (3-hydroxy-1-piperidyl) -S-methyl-
sulfonylbenzoate:
N-diaminomethylene-2-ethyl-4-{3-hydroxy-1-
piperidyl)-5-methylsulfonylbenzamide, m.p. 222-
2259,
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Ixample 4

3 g of N-diaminomethylene-2-ethyl-4-chloro-5-
methylsulfonylbenzamide [obtainable by reacting methyl
2-methyl-4-chlorc-5-methylaulfonylbenzoate with
guanidine] are heated with 30 ml of 4-trimethylsilyl-
oxypyridine in the presence of 3 g of K2CO03 in a closed
tube at 135° for five hours. The mixture is cooled,
the excess silylpyridine is removed by decanting, and
the residue is triturated with ether and filtered off
with suction. The solid residue is then dissolved in
methanol and chromatographed over silica gel (ethyl
acetate/methanol) . Recrystallization from isopropanol
and ethanol gives N-diaminomethylene-2-ethyl-4- (1,4-
dihydro—4—oxo—l-pyridyl)—5—methylsulfonylbenzamide,

m.p. 261-263°9,
Example S

2.1 g of N-diaminomethylene-z-ethyl-4-{(1,4-
dihydro—4~oxo—1—pyridyl)«5—methylsulfonylbenzamide
[obtainable according to Example 4] are treated with 1-
molar aqueous HCl solution for 1 hour and then freeze-
dried. N—Diaminomethylene—2~ethyl—4-(l,4—dihydro—4-
oxo-1-pyridyl) -5-methylsulfonylbenzamide hydrochloride
ig obtained, m.p. > 276°,

Example 6§
In analogy to Example 1, by reacting gquanidine
with methyl 2,3-di-methyl-4- (1-imidazolyl)-5-methyl-
sulfonylbenzoate [obtainable by reacting 2,3-di-methyl-
4-chloro-5-methylsulfonylbenzoie acid with 1-
trimethylsilyl-imidazole followed by esterification},
N—diaminomethylene—Q,3—di—methyl—4-(1-imidazolyl)~5—
methylsulfonylbenzamide is obtained, m.p. 24%°,
The following are obtained analogously by
reacting guanidine
with methyl 2-methyl-4~(4-methyl-1-imidazolyl)-~-5-
methylsulfonylbenzoate:
.N-diaminomethylene-2-methyl-4- (4-methyl-1-
imidazolyl)—5—methylsulfonylbenzamide;

with methyl 2,3,4-trimethyl-5- (1-pyrrolyl) -benzoate:
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Nvdiaminomethylene-Z,3,4-trimethyl-5—(l—pyrrolyl)-
benzamide, wm.p. 218°; m.p. (methanesulphonate)
205-206°;

with methyl 2—methy1—4-(2—methyl~l-imidazolyl)-5-
methylsulfonylbenzoate:
N—diaminomethylene—z*methy1—4-(2—methyl-1-
imidazolyl)-5~methylsulfonylbenzamide, m.p. 251°¢;

with methyl 2—ethyl-4-(l-imidazolyl)~5-methylsulfonyl—
benzoate:
N-diaminomethylene—z—ethyl—4-(1—imidazolyl)—5-
‘methylsulfonylbenzamide;

with methyl 2—methylv4—(l—pyrrclyl)—S—methylsulfonyl—
benzoate:
N-diaminomethylene—z—methyl-4—(1-pyrrolyl)-SA
methylsulfonylbenzamide, m.p. 210-211°;

with methyl 2-methyl-4-(1-benzimidazolyl) -5-methyl-
sulfonylbenzoate:
N-diaminomethylene—2wmethy1-4~(l—benzimidazolyl)w
5-methylsulfonylbenzamide;

with methyl 2—ethyl—4-(4—methyl—1—imidazolyl)—S-methyl-
sulfonylbenzoate:
Nvdiaminomethylene-Z-ethy1-4—(4-methyl—1-
imidazolyl)-5-methylsulfonylbenzamide; '

with methyl 2-ethyl—4—(2,4—dimethyl—l~imidazolyl)—5-
methyisul fonylbenzoate:
‘N-diamino-2-ethyl-4- (2,4-dimethyl-1-imidazolyl)-5-
methylsulfonylbenzamide;

with methyl 2—amino—4—(l—piperidinyl)—5—methylsulfonyl—
benzeoate: ‘
N—diaminomethylene—z—amino-4-(lnpiperidyl)—s—
methylsulfonylbenzamide, m.p. 240-241°;
hydrochloride m.p. 305-310°;

with methyl 2-methyl-4- (1-pyrrolidinyl) -5-
methylsulfonylbenzoate:
N—diaminomethylene-2—methy1—4-(l~pyrrolidinyl)~5~
methylsulfonylbenzamide, m.p. 222-2247°;

with methyl 2-methyl-5-(l-benzimidazolyl) -benzoate:
N-diaminomethylene-2-methyl*s-(1—benzimidazoly1)-
benzamide;
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with methyl 2-methyl-4-(2—furanyl)—5—methy1-
sulfonylbenzoate:
Nvdiaminomethylene—z~methyl-4~(2wfurany1)-5—
methylsulfonylbenzamide, m.p. 185-186°,
methansulfonate m.p. 280-2819;

with methyl 2-amino-4-(2,4-dimethyl-1-imidazolyl) -5-
methylsulfonylbenzoate:
N—diaminomethylene-z—amino-4—(2,4—dimethyl—1-
imidazolyl) -5-methylsul fonylbenzamide;

with methyl 2—methyl—4-(1—pyrazoly1)—5—methylsulfonyl—
benzoate:
N—diaminomethylene—2—methyl~4—(l-pyrazolyl)—S—
methylsulfonylbenzamide, m.p. 225-226°;

with methyl 2—methyl—4—(1—pyrrolyl)—5-methylsu1fonylﬁ
‘benzoate:
N—diaminomethylene—2—methyln3—(1-pyrrolyl)—5-
methylsulfonylbenzamide, m.p. 216°;

with methyl 2-amino-4—(l—benzimidazolyl)—S-methyl—
sulfonylbenzoate:
N—diaminomethylene-Z*amino—4-(1—benzimidazolyl)-5-
methylsulfonylbenzamide;

with methyl 2-methyl-4-(-1-imidazelyl) -5-nitrcbenzoate:
N-diaminomethylene-2-methyl-4- {1-imidazolyl) -5-
nitrobenzamide, m.p. 244°;

with methyl 2-methyl-3-(l-pyrrolyl)-4-chloro-5-
methylsulfonyl-benzoat:
N—Diaminomethylen—z—methyl~3-(1—pyrroly1)-4~
¢hloro-5-methylsulfonylbenzamide, m,p. 250°;

with methyl 2—nitro—4~(2,4—dimethy1-1-imidazolyl)~5-
‘methylsulfonylbenzoate:
N~diaminomethylene-2-nitro-4—(2,4—dimethyl—1-
imidazolyl) -5-methylsul fonylbenzamide;

with methyl 2-nitro—4—(1-imidazolyl)—5—methylsulfonyl—
benzoate:
N-diaminomethylene—z-nitro-4—(1-imidazolyl)-5-
methylsulfonylbenzamide;

with methyl 2-nitro-4-{(1-pyrrolyl) -5-methylsulfonyl-
benzoate:
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with

N-diaminomethylene-2-nitro-4-(l-pyrrolyl)*5-
methylsulfonylbenzamide;
methyl 2—nitro—4-(1—benzimidazolyl)—5~methy1~

.sulfonylbenzoate:

with

with

with

with

with

with

with

N-diaminomethylene—z—nitro-4—(1»benzimidazoly1)-5~
methylsulfonylbenzamide;

methyl 2—fluoromethyl—4~(4-methyl—l—imidazoly1)~5—
methylsulfonylbenzoate:
N—diaminomethylene-2-f1uoromethy1—4—(4-methyl—1—
imidazolyl)-5-methylsulfonylbenzamide;

methyl 2-fluoromethyl~4—(2,4-dimethyl-1—
imidazolyl)—5—methylsulfonylbenzoate:
N—diaminomethylene—2-fluoromethyl—4—(2,4"dimethyl—
1-imidazolyl)—5-methylsulfonylbenzamide;

methyl 2—fluoromethyl—4—(1—imidazoly1)-5—methyl=
sulfonylbenzoate:
N-diaminomethylene—2~fluoromethyl—4-(1—
imidazolyl}—5—methylsulfonylbenzamide;

methyl 2—fluoromethyl—4-(1-pyrroiyl)~5vmethyl-
sulfonylbenzoate:
N-diaminomethylene—z—fluoromethyl—4—(1—pyrrolyl)-
5-methylsulfonylbenzamide;

methyl 2—fluoromethyl—4—(1-benzimidazolyl)—5~
methylsulfonylbenzoate:
N—diaminomethylene-z-fluoromethyl—4*(l-benz—
imidazolyl)—S-methylsulfonylbenzamide;

methyl 2—difluoromethy1—4—(4-methyl—1—imidazoly1)—
5-methylsulfonylbenzoate:
N—diaminomethylene-2—difluoromethy1-4~(4—methyl—1-
imidazolyl)—5—methylsulfonylbenzamide;

methyl 2-difluoromethyl—4—(2,4~dimethy1ﬁ1-
imidazolyl)—S-methylsulfonylbenzoate:
N—diaminomethylene-2—dif1uoromethy1-4-(2,4—

.dimethyl-1-imidazolyl) -5-methylsulfonylbenzamide ;

with

methyl 2-difluoromethy1—4-(lﬁimidazolyl)-SA
methylsulfonylbenzoate:
N—diaminomethylene—z-difluoromethyl—4—(1—
imidazolyl) -5-methylsul fonylbenzamide;
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with

with

with'

with

with

with

with

with

with

with

methyl 2—difluoromethy1—4—(l-pyrrolyl)—S—methyl-
sulfonylbenzoate:
N—diaminomethylene-2—difluoromethy1-4-(1—
pyrrolyl)-5—methylsulfonylbenzamide;

methyl 2~difluoromethyl~4-(1-benzimidazolyl)—5-
methylsulfonylbenzoate:
N—diaminomethylene-z—difluoromethyl—4—(l—benz—
imidazolyl)-5-methylsulfonylbenzamide;

methyl 2—trifluoromethyl~4—(4—methy1-l-
imidazolyl)-5-methylsu1fonylbenzoate:
N—diaminomethylene—z—trifluoromethyl—4«(4—methyl—
1—imidazoly1)-5ﬁmethylsulfonylbenzamide;

methyl 2—trif1uoromethyl—4-(2,4-dimethyl~l~
imidazolyl)-5—methylsu1fonylbenzoate:
N—diaminomethylene-2—trifluoromethyl-4—(2,4-
dimethyl—l-imidazolyl)—5-methylsulfonylbenzamide;
methyl 2—trif1uoromethyl—4-(1—imidazolyl)-5-
methylsulfonylbenzoate:
N—diaminomethylene-2—trifluoromethyl-4-(1—
imidazolyl)—5—methylsulfonylbenzamide;

methyl 2—trifluoro—4-(1-pyrroly1)-5—methy1—
sulfonylbenzoate:
N-diaminomethylene—2-trifluoromethyl*4—(1—

'pyrrolyl)—5-methylsulfonylbenzamide;

methyl 2-trifluoromethyl—4—(l-benzimidazolyl)—S-
methylsul fonylbenzoate:
N-diaminomethylene—z-trifluoromethyl—4~(l—benz—
imidazolyl)—5-methylsulfonylbenzamide;

methyl 2—cyano-4—(4-methyl—1~imidazolyl)~5—methyl~
sulfonylbenzoate:
N-diaminomethylene—z-cyano—4—(4—methyl-1—
imidazolyl)—5—methylsulfonylbenzamide;

methyl 2—cyano—4—(2,4~dimethyl-l—imidazolyl)‘5—
methylsulfonylbenzoate:
N—diaminomethylene~2—cyano—4-(2,4—dimethyl—l-
imidazolyl)—5~methylsulf0nylbenzamide;

methyl 2—cyano-4-(1-imidazolyl)—5—methylsu1fonyl-

benzocate:
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with

with

with

with

with

with

N—diaminomethylane-2—cyano—4—(l—imidazolyl)—Sﬁ
methylsulfonylbenzamide;

methyl Z-cyano-4-(1-pyrrolyl) -5-methylsulfonyl-
benzoate:
N—diaminomethylene—2-cyano—4—(l‘pyrrolyl)-5~
methylsulfonylbenzamide;

methyl 2-cyane-4- (1-benzimidazolyl) -5-methyl -
sulfonylbenzoate:
N~diaminomethylene—2—cyano-4—(1-benzimidazolyl)—5-
methylsulfonylbenzamide;

methyl 2-methoxy-4-{4-methyl-1-imidazolyl) -5-
methylsulfonylbenzoate:

.N~diaminomethylene—2-methoxy—4-(4—methy1—1*

imidazolyl) -5-methylsulfonylbenzamide;

methyl 2-methoxy-4-(2,4-dinethyl-1-imidazolyl) -5-
methylsulfonylbenzoate:
N-diaminomethylene-z-methoxymé-(2,4-dimethyl*l~
imidazolyl) -5-methylsulfeonylbenzamide;

methyl 2-methoxy-4-(1-imidazolyl)-S-methyl-
sulfonylbenzoate:

N-diaminomethylene-2-methoxy-4- (1-imidazolyl)-5-
methylsulfonylbenzamide;

methyl 2-methoxy-4- (1-pyrrolyl) -5-methylsulfonyl-
benzoate:
Nodiaminomethylene—z—methoxy-4—(l—pyrrolyl)~5—
methylsulfonylbenzamide;

methyl Z-methoxy-4-(1-benzimidazolyl) -5-methyl-

.sulfonylbenzoate:

N—diaminomethylene-z—methoxy—é—(1-benzimidazolyl)—
5-methylsulfonylbenzamide;

methyl 2-ethynyl-4-(4-methyl-1-imidazolyl)-5-
methylsulfonylbenzoate:
N-diaminomethylene-z-ethynyl-4- (4-methyl-1-
imidazolyl) -5-methylsulfonylbenzamide ;

methyl 2-ethynyl-4-(2,4-dimethyl-1-imidazolyl)-5-
methylsulfonylbenzoate:
N-diaminomethylene-2-ethynyl-4-(2,4-dimethyl-1-
imidazolyl) -5-methylsulfonylbenzamide;




20

25

30

35

- 27 -

with methyl 2—ethynyl-4—(l—imidazolyl)~5—methyl—
sulfonylhenzoate: '
'N—diaminomethylene—z—ethyny1—4—(l—imidazolyl)—S—
methylsulfonylbenzamide;
with methyl 2~ethynyl-4—(l—pyrrolyl)‘S—methylsulfonyl-
benzoate:
N—diaminomethylene-zuethynyl-4-(1—pyrrolyl)—5—
methylsulfonylbenzamide;
with methyl 2-ethynyl—4-(1—benzimidazolyl)-S—methyl—
sulfonylbenzoate:
N-diaminomethylene—z—ethyny1-4—(1—benzimidazolyl)-
S-methylsulfonylbenzamide.
Example 7
1.0 g of methyl 2-amino-4- (3-pyridyl) -5-methyl-
sulfonylbenzoate [obtainable by reacting methyl 2-
amino—4—bromo-5—methylsulfonylbenzoate with pyridine-3-
boronic acidl is dissolved in 15 ml of 1-methyl -
pyrrblidone and the solution is stirred for 15 min.
Subsequently 0.% g of guanidinium chloride and 2.§ ml
of diisopropylethylamine are added and the mixture is
stirred at room temperature for one hour. Customary
workup gives N—diaminomethylene-2—amino—4—(B—pyridyl)—
5-methylsulfonylbenzamide.
The following are ohtained analogously by
reaction with guanidinium chloride:
from methyl 2-amino—4-(3-pyridyl)—5—methylsulfonyl*
benzoate:

N—diaminomethylene—z—amino-4—(3—pyridyl)—5~methy1-

sulfonylbenzamide;
from methyl 2-cyano-4- (3-pyridyl) -5 -methylsulfonyl-
benzoate:

Nvdiaminomethylene—z—cyano-4f(vayridyl)—5—methy1—
'sulfonylbenzamide;

from methyl 2-methoxy-4- (3-pyridyl) -5-methylsulfonyl-
benzoate:
N—diaminomethylene—2-methoxy-4—(3-pyridyl)-5-
methylsulfonylbenzamide;

from methyl 2-ethynyl-4- (3-pyridyl) -5-methylsulfonyl-
benzoate:
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N—diaminomethylene—2—ethynyl—4-(3—pyridyl)—5-
methylsulfonylbenzamide;
methyl 2~fluoromethyl—4-(3—pyridyl)-S-methyl-
sulfonylbenzoate:
N-diaminomethylene-2—fluor0methyl-4—(3—pyridy1)—5—
methylsulfonylbenzamide;
methyl 2—difluoromethyl—4—(3-pyridyl)—5—methyl—
sulfonylbenzcate:
N—diaminomethylene—2-difluoromethyl-4-(3—pyridyl)-
5-methylsulfonylbenzamide;
methyl 2+trifluoromethyl—4—(3-pyridyl)-5-methyl—
sulfonylbenzoate:
N-diaminomethylene-2-trifluoromethyl-4- {3-
pyridyl} -5-methylsulfonylbenzamide;
methyl 2—amino—4—(1,4—dihydro—4—oxo~1—pyridyl)—5~
methylsulfonylbenzoate:
NAdiaminomethylene—2—amino—4~(1,4-dihydro—4—oxo—1-
pyridyl) -5-methylsul fonylbenzamide;

methyl 2-methoxy-4- (4-aminopiperidino) ~5-
methylsulfonylbenzoate:
N—diaminomethylene-2-methoxy-4—(4—aminopiperidino)

-5-methylsulfonylbenzamide, m.p. 270° (hydrochloride) ;

from

from

from

from

methyl 2—cyano—4—(1,4—dihydro—4—oxo—l-pyridyl)—5-
methylsulfonylbenzoate:
N—diaminomethylene-2-cyano—4—(l,4—dihydro—4-oxo—1«
pyridyl) -5-methylsulfonylbenzamide;

methyl 2-methoxy-4-(1,4-dihydro-4-oxo-1-pyridyl) -
5-methylsulfonylbenzoate:
N~diaminomethylene—2»mechoxy—4-(1,4-dihydro-4-oxo—
l-pyridyl) -5-methylsulfonylbenzamide;

methyl  2-ethynyl-4- (1,4-dihydro-4-oxo-1-pyridyl) -
S-methylsulfonylbenzoate:
N—diaminomethylene-z—ethynyl—4—(l,4-dihydro~4—oxo—
1-pyridyl) -5-methylsulfonylbenzamide;

methyl 2-fluoromethyl-4-(1,4-dihydro-4-oxo-1-
pyridyl) -5-wmethylsulfonylbenzoate:

'N-diaminomethylene—z—fluoromethyl—4—(1,4-dihydro-

4—oxo-1—pyridyl)—5-methylsulfonylbenzamide;
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from

from

from,

£rom

from

from

from

from

from

from

methyl 2-diflucromethyl-4-(1,4-dihydro-4-oxo-1-
pyridyl} -5-methylsulfonylbenzoate:
N*diaminomethylene—2-difluoromethyl-4-(1,4—
dihydro-4-oxo-l—pyridyl)—5~methylsulfonyl-
benzamide;

methyl 2-trifluoromethyl—4—(1,4~dihydro—4—oxo—l-
pyridyl) -5-methylsulfonylbenzoate:
N—diaminomethylene-2—trifluoromethyl-4—(1,4-
dihydro—4—oxo—l-pyridyl)~5-methylsulfonyl-
benzamide;

methyl 2-methyl-4-piperidine-5-nitro-benzoate:
N-diaminomethylene—2~methyl—4—piperidino-S—nitro—
benzamide, m.p. 174°;

methyl 2-amino~4-(l—benzimidazolyl)~5—methyl—
sulfonylbenzoate:
N—diaminomethylene—z—amino—4-(1-benzimidazolyl)—5-
methylsulfonylbenzamide;

methyl 2—cyano—4—(1—benzimidazolyl)-S—methyl-
sulfonylbenzoate:
N—diaminomethylene-z-cyano-é—(l-benzimidazolyl)—s-
methylsulfonylbenzamide;

methyl 2—methoxy—4—(1—benzimidazolyl)—5~methyl—
sulfonylbenzoate:
N—diaminomethylene—2~methoxy—4-(l—benzimidazolyl)—
5-methylsulfonylbenzamide;

methyl 2-ethynyl-4- (1-benzimidazolyl) -5-methyl -
sulfonylbenzoate:
N»diaminomethylene»2—ethyny1~4—(1—benzimidazoly1)~
5-methylsulfonylbenzamide;

methyl 2—f1uoromethyl-4~(l—benzimidazolyl)~5—
methylsulfonylbenzoate:
N-diaminomethylene-2-fluoromethyl-4- (1-benz-
imidazolyl)‘5—methylsulfonylbenzamide;

methyl 2-dif1uoromethyl-4-(l-benzimidazolyl)-S-
methylsulfonylbenzoate:
N—diaminomethylene—z—difluoromethy1-4-(1-benz-
imidazolyl) -5-methylsulfonylbenzamide;

methyl 2-triflucromethyl-4- (1-benzimidazolyl) -5-
methylsulfonylbenzoate:
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'N—diaminomethylene-z~trif1uoromethyl-4—(l—benz-
imidazolyl)-5—methylsulfonylbenzamide.

Example 8
In analogy to Example 1, by reaction of
guanidine with methyl 2-flucro-4- {2-methyl-1-

imidazolyl)—5—methylsulfony1benzoate [obtainable by

reacting 2—fluoro-4—chloro—s—methylsulfonylbenzoic acid

with 2-methylimidazole followed by esterification], N-

diaminomethylene~2—fluoro—4—(2—methyl-1—imidazolyl)-5—

methylsulfonylbenzamide is obtained.

The following are obtained analogously by

reacting guanidine

with methyl 2—f1uoro—4-(4-methyl—l-imidazolyl)—5-
methylsulfonylbenzoate:
N—diaminomethylene-z—fluoro—4-(4—methyl~1-
'imidazolyl)—5~methylsulfonylbenzamide;

with methyl 2~fluoro-4—(2,4—dimethyl—1—imidazolyl)-5~
methylsulfonylbenzoate:
N-diaminomethylene-2—fluoro-4-(2,4-dimethyl—1-
imidazolyl)-5-methylsulfonylbenzamide;

with methyl 2-f1uoro—4-(1—imidazolyl}—S-methylsulfonyl—
benzoate: 7
N—diaminomethylene-2—f1uoro—4-(1—imidazoly1)—5-
methylsulfonyl benzamide;

with methyl 2—fluoro-4—(1—pyrrolyl)-5-methylsulfonyl—
benzoate:
N—diaminomethylene-Z—fluoro—4—(1~imidazolyl)-5-
methylsulfonylbenzamide;

with methyl 2—fluoro—4—(1-benzimidazolyl)—S—methyl-
sulfonylbenzoate: ’
'N—diaminomethylene—2-fluoro-4—(1-benzimidazolyl)—
5-methylsulfcnylbenzamide;

with methyl 2—fluoro—4—(1~piperidyl)~5—methylsulfonyl—
benzoate:
N—diaminomethylene—z—fluoro—4-(1-piperidyl)-5-
methylsulfonylbenzamide;

with methyl 2-fluoro—4-(3-pyridy1)—S-methylsulfonyl—
benzoate:
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with

with

with

with

with

with

with

with

with’

'N-diaminomethylene-zufluoro-4-(2—pyridyl)—5-

N-diaminomethylene—z-fluoro—4~(3-pyridyl)—5-
methylsulfonylbenzamide;

methyl 2-fluoro-4-(2—pyridyl)-5—methylsulfonyl-
benzoate: :

methylsulfonylbenzamide;

methyl 2—f1uoro—4-(1,4—dihydro-4-oxo-l—pyridyl)—5—
methylsulfonylbenzoate:
N-diaminomethylene-z-fluoro-4-(1,4-dihydro-4-oxo-
1-pyridyl) -5-methylsulfonylbenzamide;

methyl 2-methyl-3-methylsulfonyl-4- (4-methyl-1-
imidazolyl) -benzoate:
N-diaminomethylene-2-methyl-4- (4-methyl-1-
imidazolyl) -3-methylsulfonylbenzamide;

methyl 2-methyl-3-methylsulfonyl-4- (2-methyl-1-
imidazolyl) -benzoate:

N-diaminomethylene-2-methyl-4- (2-methyl-1-
imidazolyl) -3-methylsulfonylbenzamide;
methyl 2-methyl—B*methylsulfonyl-4—(2,4~dimethyl—

"1-imidazolyl) -benzoate:

Nldiaminomethylene—2—methyl-3—methylsulfonyl-4—
(2,4-dimethyl-1-imidazolyl) -benzamide;

methyl 2-methyl-3-methylsulfonyl-4-(1-imidazolyl) -
benzoate:
N-diaminomethylene-z-methyl~3—methylsulfonyl-4—(l—
imidazolyl) -benzamide;

methyl 2-methyl-3-methylsulfonyl-4- (1-pyrrolyl) -
benzoate:
N—diaminomethylene-z—methyl—B-methylsulfonyl—4—(1-
pyrrolyl) -benzamide;

methyl 2-methyl-3-methylsulfonyl-4- (1-benz-
imidazolyl) -benzoate:
N—diaminomethylene—z~methyl-3-methylsulfonyl—4-(1-
benzimidazolyl) -benzamide; )

methyl  2-methyl-3-methylsulfonyl-4- (1-piperidyl)-
benzoate:
N-diaminomethylene—z-methyl~3-methylsulfonyl—4-(1-
piperidyl) -benzamide;
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with

with

with-

with

with

with

with

with

with

with

methyl 2-methyl-3-methylsulfonyl-4- (3-hydroxy-1-
piperidyl) -benzoate:
N-diaminomethylene-2-methyl-3-methylsulfonyl-4- (3-
hydroxy-1-piperidyl) -benzamide;

methyl 2-methyl-3-methylsulfonyl-4- (3-pyridyl) -
benzoate:

N—diaminomethylene—2—methyl-3—methylsulfonyl—4—(3-
pyridyl) -benzamide;

methyl Z2-methyl-3-methylsulfonyl-4- (2-pyridyl)-
benzoate:
N-diaminomethylene-2-methyl-3-methylsulfonyl-4-{2-
pyridyl) -benzamide;

methyl 2-methyl-3-methylsulfonyl-4-(1,4-dihydro-4-
oxo-1-pyridyl) -benzoate:
N-diaminomethylene-2-methyl-3-methylsulfonyl-4-
(1,4-dihydro-4-oxo-1-pyridyl} -benzamide;

methyl 2-ethyl-3-methylsulfonyl-4- (4-methyl-1-
imidazolyl) -benzoate:
N-diaminomethylene-2-ethyl-3-methylsulfonyl-4- {4-
methyl-1-imidazolyl) -benzamide;

methyl 2-ethyl-3-methylsulfonyl-4- (2-methyl-1-
imidazolyl) -benzoate:

N-diaminomethylene-2-ethyl-4- (2-methyl-1-

-imidazolyl) -3-methylsulfonylbenzamide;

methyl 2-ethyl-3-methylsulfonyl-4-(2,4-dimethyl-1-
imidazolyl) -benzoate:
N-diaminomethylene-2-ethyl-3-methylsulfonyl-4-
{2,4-dimethyl-1-imidazolyl) -benzamide;

methyl 2-ethyl-3-methylsulfonyl-4-{1l-imidazolyl)-
benzoate:
N-diaminomethylene-2-ethyl-3-methylsulfonyl-4-{1-
imidazolyl) -benzamide;

methyl 2-ethyl-3-methylsulfonyl-4-(1-pyrrolyl)-
benzoate:
N-diaminomethylene-2-ethyl-3-methylsulfonyl-4- (1-
pyrrolyl) -benzamide;

methyl 2-ethyl-3-methylsulfonyl-4-(1-benz-
imidazolyl) -benzoate:
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N—diaminomethylene-z~ethy1-3—methylsu1fonyl—4—(1-
benzimidazolyl) -benzamide;
with methyl 2—ethyl—3-methylsulfonyl—4~(l-piperidyl)—
benzoate:
N—diaminomethylene-2-ethyl-3—methylsulfonyl—4-(1—
) piperidyl) -benzamide;
with methyl 2—ethy1—3-methylsulfonyl—4-(3—hydr0xy—l—
piperidyl) -benzoate:
N—diaminomethylene-2—ethyl-3-methylsulfonyl—4—(3—
hydroxy-1-piperidyl) -benzamide;
with methyl 2—ethy1-3—methylsulfonyl-4—(3~pyridyl)»
benzoate:
.N-diaminomethylene—z-ethyl-B—methylsulfonyl—4—<3—
pyridyl) -benzamide :
with methyl 2—ethyl—3—methylsulfonyl—é—(2—pyridy1)—
benzoate:
N—diaminomethylene-z—ethyl—3—methylsulfonyl-4—(2—
pyridyl) -benzamide;
with methyl 2-ethy1—3—methylsulfonyl«4—(1,4-dihydro~4—
oxo-1l-pyridyl)-benzoate:
N-diaminomethylene-z»ethy1—3-methylsulfonyl-4—
{(1,4-dihydro-4-oxo-1-pyridyl} -benzamide,
The Examples which follow relate to pharma-
ceutical preparations.
Example A: Injection vials
A solution of 100 g of an active compound of
the formula I and 5 g of disodium hydrogen phosphate in
3 1 cof double-distilled water is adjusted to a pH of
6.5 using 2 N hydrochloric acid, subjected to sterile
filtraticn, dispensed into injection vials and
lyophilized and the vials are sealed in a sterile
manner.  Each injection vial contains 5 mg of active
compound.
Example B: Suppositories
A mixture of 20 mg of an active compound of the
formula I is melted with 100 g of soya lecithin and
1400 g of cocoa butter and the mixture is poured into
moulds and allowed to cool. Each suppository contains
20 mg of active compound.
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Example C: Solution

A solution is prepared from 1 g of an active
compéund of the formula I, 9.318 g of NaHPO,; x 2H50,
28.48 g of NaHPO; x 12Hz0 and 0.1 g of benzalkonium
chloride in 940 ml of double-distilled water. The
solution is adjusted to a pH of 6.8, made up to 1 1 and
sterilized by irradiation. This solution can be used
in the form of eye drops.
Example D: Ointment

500 mg of an active compound of the formula I
are mixed with 99.5 g of petroleum jelly under aseptic
conditions.
Example E: Tablets

A mixture of 1 kg of active compound of the
formula I, 4 kg of lactose, 1.3 kg of potato starch,
0.2 kg of talc and 0.1 kg of magnesium stearate is
pressed in a customary manner to give tablets, such
that each tablet contains 10 mg of active compound .
Example F: Coated tabletsg

Tablets are pressed in analogy to Example E and
are then coated in a conventional manner with a coating
of sucrose, potato starch, talc, tragacanth and
colorant.
Example G: Capsules

Hard gelatin capsules are filled in a customary
manner with 2 kg of active compound of the formula I
such that each capsule contains 20 mg cof the active
compound.

Example H: Ampoules -

A solution of 1 kg of active compound of the
formula I in 60 1 of double-distilled water is
dispensed into ampoules and lyophilized under aseptic
conditions, and the ampoules are sealed in a sterile
manner. Each ampoule contains 10 mg of active
compound.

Throughout this specification and the claims which follow, unless the context
requires otherwise, the word "comprise”, or variations such ag “comprises” or
"comprising", will be understood to imply the inclusion of a stated integer or step
or group of integers but not the exclusion of any other integer or step or group of

integers or steps,
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The claims defining the invention are as follows:

1. Heterocyclylbenzoylguanidine of the formula |
R3
R1
Het N :<\NH2 I
R2 NH,
0

in which
R' s A, CF;, CILF, CHF,, C;Fs, CN, NO,, Hal, CCH or -X-R’,
R isSO,-A,
R’ isH, Hal, A, -X-R*, CN, NO,, CF,, CH,F, CHF,, CyFs, CH,CF;, -SO,-R’,

-SO,NR'R’, Ph or OPh,
R is H, A, cycloalkyl of 5 to 7 carbon atoms, cycloalkylmethyl of 6 to 8 carbon atoms,

CF,, CH,F, CHF,, CH,CF;, Ph or -CH,-Ph,
R isHor A, orelse

R* and R’ together are alternatively alkylene of 4 to 5 carbon atoms, in which case one CH,
group may also be replaced by Q, S, NH, N-A or N-CH,-Ph,

R®
Het

Ph

n
Hal

is A or Ph,

is a mono- or bicyclic saturated, unsaturated or aromatic heterocycle having 1 to 4 N,
O and/or S atoms, attached via N or C, which may be unsubstituted or mono-, di- or
trisubstituted by Hal, CF;, A, —X-R4, CN, NO, and/or carbony] oxygen,

is alkyl of 1 to 6 carbon atoms,
is0,S or NK’,

is unsubstituted phenyl or phenyl which is mono-, di- or trisubstituted by A, OA,
NR'R’, F, €I, Br, 1 or CF,,

is 1 or2,and

isF,Cl, Brorl,

and the physiologically unobjectionable salts thereof.
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2. - {a} N-Diaminomethylene-2-ethyl-4-(1-
imidazolyl) -5-methylsulfonylbenzamide;

(b} N-diaminomethylene-2-methyl-4-{1-
imidazolyl) -5-methylsulfonylbenzamide;

(c) N-diaminomethylene-2-methyl-4- (3-hydroxy-
piperidino)-5-methylsulfonylbenzamide; '

(d} N-diaminomethylene-2-ethyl-4- (3-pyridyl)-5-
methylsulfonylbenzamide;

(e) W-diaminomethylene-2-ethyl-4-(2-pyridyl)-5-
methylsulfonylbenzamide;

(£) N-diaminomethylene-2-ethyl-4-{1,4-dihydro-
4-oxo-1-pyridyl) -5-methylsulfonylbenzamide;

(ag) N-diaminomethylene-2-ethyl-3-methyl-
sulfonyl-4- (3-pyridyl) -benzamide
according to (Claim 1, and the physiologically -
unobjectionable salts thereof.
3, Process for the preparation of heterocyclyl-
benzoylguanidine derivatives of the formula I according
to Claim 1 and of their salts, characterized in that a

compound of the formula II

R3
R1
Het I i,

0

in which R, R2, R? and Het have the meanings given

above

and

Q . is €1, Br, OA, 0-CO-A, ©-CO-Ph, OH or ancther
reactive esterified OH group or leaving group
which can easily be substituted nucleophilic-
ally,

is reacted with guanidine,

or in that a benzoylguanidine of the formula III




R3
R1

R7-- NH,
N=<
NH,

i
O

in which R}, R2 and R2? have the meanings given above

and
1 R7 is F, Cl, Bror I
is reacted with a heterocyclic compound-of the formula
v
Het -I; v
in whieh
15 Het has the meaning given and
D is H, B(OH),, trialkylsilyl, an alkali metal

cation or ammonium, or else is a readily

substitutable organometallic radical,
or in that a compound which corresponds to the formula
20 I except that it contains, instead of one or more
hydrogen atoms, one or more reducible groups and/or one
or more additional C-C and/or C-N bonds, is treated

'"': with a reducing agent,

. or in that a compound which corresponds to the formula

25 I but which contains, instead of one or more hydrogen

-
.
as s aw

atoms, one or more solvolysable groups, is treated with
sess a solvelysing agent,
R and/or in that a base of the formula I which is
obtained is converted by treatment with acid into one
30 of its salts.
4, Process for the production of pharmaceutical
Dreparations, characterized in that a compound of the
formula I according to Claim 1 and/or one of its
physiclogically unobjectionable salts is brought,

35 together with at least one solid, liquid or semiliquid
carriey substance or auxiliary, into a suitable dosage
form. '

5. Pharmaceutical preparation, characterized in

that it contains at least one compound of the general
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formula 1 according to claim 1 and/or one or its physiologically unobjectionable salts

together with at least one solid, liquid or semi-liquid carrier substance or auxiliary.

A method for the therapy and/or prophylaxis of disturbances of the cardiovascular
system, and diseases in which cell proliferation plays a role, which comprises
administering to a subject in need of such treatment one or more compounds of the
formula I or physiologically unobjectionable salts thereof optionally in association with

one or more pharmaceutically acceptable carriers.
A compound according to claim 1 substantially as herein described with reference o

aity one of the foregoing examples thereof.

A process according to claim 3 substantially as herein described with reference to any

ane of the foregoing examples thereof.

A pharmaceutical preparation according to claim 5 substantially as herein described

with reference to any one of the foregoing examples thereof,

Dated this 16th day of December 1998,
MERCK PATENT GmbH

By their Patent Attorneys
DAVIES COLLISON CAVE

AWEDOCSINFHAI6T.000 - 16/2/58
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