
PIPERAZINYL PYRIDINE DERIVATIVES AS ANTI-OBESITY
AGENTS The present invention is concerned with novel
pyridine derivatives, their manufacture,
pharmaceutical compositions containing them and their
use as medicaments. The active compounds of the
present invention are useful in treating obesity and
other disorders. In particular, the present invention
relates to compounds of the general formula wherein R
is hydrogen or lower alkyl; R1 is selected from the
group consisting of hydrogen, lower alkyl, C3
C7-alkenyl, C3-C7-alkinyl, lower halogenalkyl, lower
hydroxyalkyl, lower alkoxyalkyl, C3-C7-cycloalkyl and
lower C3-C7-cycloalkylalkyl; X is N and Y is C, or Y
is N and X is C; m is 0 or 1; Z is C(O) or SO2; R2 is
selected from the group consisting of lower alkyl,
C3-C7-alkenyl, C3-C7-alkinyl, lower halogenalkyl,
lower hydroxyalkyl, lower alkoxyalkyl,
C3-C7-cycloalkyl or C3-C7-cycloalkyl substituted by
phenyl or lower alkyl, DK1 28.09.2005lower
C3-C7-cycloalkylalkyl, unsubstituted phenyl or phenyl
mono- or disubstituted by lower alkyl, lower alkoxy,
halogen or lower halogenalkyl, lower phenylalkyl
wherein the phenyl ring is unsubstituted or mono- or
disubstituted by lower alkyl, lower alkoxy, halogen or
lower halogenalkyl, unsubstituted pyridyl or pyridyl
mono- or disubstituted by lower alkyl, lower alkoxy,
halogen or lower halogenalkyl, and -NR3R4, or, in case
Z is C(O),,R2 can also be lower alkoxy or lower
alkoxyalkoxy; R3 is hydrogen or lower alkyl; R4 is
selected from the group consisting of lower alkyl,
Cs-Cy-alkenyl, C3-C7-alkinyl, lower alkoxyalkyl,
C3-C7-cycloalkyl, C3-C7-cycloalkyl substituted by
phenyl, lower C3~C7-cycloalkylalkyl, unsubstituted
phenyl or phenyl mono- or disubstituted by lower
alkyl, lower alkoxy, halogen or lower halogenalkyl, or
lower phenylalkyl wherein phenyl is unsubstituted or
mono- or disubstituted by lower alkyl, lower alkoxy,
halogen or lower halogenalkyl; or R3 and R4 together
with the nitrogen atom to which they are attached form
a 4-, 5-, 6- or 7-membered heterocyclic ring
optionally containing a further heteroatom selected
from nitrogen, oxygen or sulfur, said heterocyclic
ring being unsubstituted or substituted by one, two or
three groups independently selected from lower alkyl,
lower alkoxy, oxo, halogen and halogenalkyl, or being
condensed with a phenyl or cyclohexyl ring, said
phenyl or cyclohexyl ring being unsubstituted or
substituted by one, two or three groups independently
selected from lower alkyl, lower alkoxy, 



halogen and halogenalkyl; and pharmaceutically
acceptable salts thereof. It has been found that the
compounds of formula I are antagonists and/or inverse
agonists at the histamine 3 receptor (H3 receptor).
Histamine (2-(4-imidazolyl) ethylamine) is one of the
aminergic neurotransmitters which is widely
distributed throughout the body, e. g. the
gastrointestinal tract (Burks 1994 in Johnson L.R.
ed.. Physiology of the Gastrointestinal Tract, Raven
Press, NY, pp. 211 - 242). Histamine regulates a
variety of digestive pathophysiological events like
gastric acid secretion, intestinal motility (Leurs et
al, Br J. Pharmacol. 1991, 102, pp 179-185), vasomotor
responses, intestinal inflammatory responses and
allergic reactions (Raithel et al., Int. Arch. Allergy
Immunol. 1995, 108, 127-133). In the mammalian brain,
histamine is synthesized in histaminergic cell bodies
which are found centrally in the tuberomammillary
nucleus of the posterior basal hypothalamus. From
there, the cell bodies project to various brain
regions (Panula et al., Proc. Natl. Acad. Sci. USA
1984, 81, 2572-2576; Inagaki et aL, J. Comp. Neurol
1988, 273, 283 - 300). According to current knowledge,
histamine mediates all its actions in both the central
nervous system (CNS) and in the periphery through four
distinct histamine receptors, the histamine Hl, H2, H3
and H4 receptors. H3 receptors are predominantly
localized in the CNS. As an autoreceptor, H3 receptors
constitutively inhibit the synthesis and secretion of
histamine from histaminergic neurons (Arrang et al.,
Nature 1983, 302, 832-837; Arrang et al., Neuroscience
1987, 23, 149-157). As heteroreceptors, H3 receptors
also modulate the release of other neurotransmitters
such as acetylcholine, dopamine, serotonin and
norepinephrine among others in both the central
nervous system and in peripheral organs, such as
lungs, cardiovascular system and gastrointestinal
tract (Clapham & Kilpatrik, Br. J. Pharmacol ' 1982,
107, 919- 923; Blandina et al. in The Histamine H3
Receptor (Leurs RL and Timmermann H eds, 1998, pp
27-40, Elsevier, Amsterdam, The Netherlands). H3
receptors are constitutively active, meaning that even
without exogenous histamine, the receptor is tonically
activated. In the case of an inhibitory receptor such
as the H3 receptor, this inherent activity causes
tonic inhibition of neurotransmitter release.
Therefore it may be important that a H3R antagonist
would also have inverse agonist activity to both block
exogenous histamine effects and to shift . the
receptor from its constitutively active (inhibitory)
form to a neutral state. The wide distribution of H3
receptors in the mammalian CNS indicates the
physiological role of this receptor. Therefore the
therapeutic potential as a novel drug development
target in various indications has been proposed. The
administration of H3Rligands - as antagonists, inverse
agonists, agonists or partial agonists - may influence
the histamine levels or the secretion of
neurotransmitters in the brain and the periphery and
thus may be useful in the treatment of several
disorders. Such disorders include obesity, (Masaki et
al; Endocrinol. 2003, 144, 2741- 2748; Hancock et al.,
European J. of Pharmacol. 2004, 487, 183-197),
cardiovascular disorders such as acute myocardial
infarction, dementia and cognitive disorders such as
attention deficit hyperactivity disorder (ADHD) and
Alzheimer's disease, neurological disorders such as
schizophrenia, depression, epilepsy, Parkinson's
disease, and seizures or convulsions, sleep disorders,
narcolepsy, pain, gastrointestinal disorders,
vestibulardysfunction such as Morbus Meniere, drug
abuse and motion sickness (Timmermann, J. 



Med. Chem. 1990, 33, 4-11). It is therefore an object
of the present invention to provide selective,
directly acting H3 receptor antagonists respectively
inverse agonists. Such antagonists / inverse agonists
are useful as therapeutically active substances,
particularly in the treatment and/or prevention of
diseases which are associated with the modulation of
H3 receptors. i In the present description the term
"alkyl", alone or in combination with other groups,
refers to a branched or straight- chain monovalent
saturated aliphatic hydrocarbon radical of onejto
twenty carbon atoms, preferably one to sixteen carbon
atoms, more preferably one to ten carbon atoms. The
term "lower alkyl" or "CrCy-alkyl", alone or in
combination, signifies a straight-chain or
branched-chain alkyl group with 1 to 7 carbon atoms,
preferably a straight or branched-chain alkyl group
with 1 to 6 carbon atoms and particularly preferred a
straight or branched-chain alkyl group with 1 to 4
carbon atoms Examples of straight-chain and branched
C1-C7 alkyl groups are methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, tert-butyl, the isomeric
pentyls, the isomeric hexyls, the isomeric heptyls and
the isomeric octyls, preferably methyl, ethyl and
isopropyl, and most preferred methyl and ethyl. The
term "lower alkenyl" or "Cs-Cy-alkenyl", alone or in
combination, signifies a straight-chain or branched
alkyl group comprising an olefinic bond and up to 7,
preferably up to 6, particularly preferred up to 4
carbon atoms. Examples of alkenyl groups are
1-propenyl, 2-propenyl, isopropenyl, 1-butenyl,
2-butenyl, 3-butenyl and isobutenyl. Apreferred
example is 2-propenyl. The term "lower alkiriyl" or
"Cs-Cyalkinyl", alone or in combination, signifies a
straight- chain or branched alkyl group comprising a
triple bond and up to 7, preferably up to 6,
particularly preferred up to 4 carbon atoms. Examples
of alkinyl groups include 2-propinyl (propargyl),
l-methyl-2-propinyl, 2-butinyl, 3-butinyl, 2-pentinyl
and 1- pentin-3-yl. ! The term "alkoxy" refers to the
group R'-O-, wherein R' is alkyl. The term "lower
alkoxy" refers to the group R'-O-, wherein R' is lower
alkyl and the term "lower alkyl" has the previously
given significance ("Q.Cy-alkoxy"). Examples of lower
alkoxy groups are e.g. methoxy, ethoxy, n-propoxy,
isopropoxy, n-butoxy, isobutoxy, sec. butoxy and
tertbutoxy, preferably methoxy and ethoxy and most
preferred methoxy. The term "lower alkoxyalkyl" or
"Ci.Cy-alkoxy-Q.Q-alkyl" refers to lower alkylgroups
as defined above wherein at least one of the hydrogen
atoms of the lower alkyl group is replaced by an
alkoxy group as defined above. Among the preferred
lower alkoxyalkyl groups are methoxymethyl,
methoxyethyl and ethoxymethyl, with methoxymethyl
being especially preferred. The term "lower
alkoxyalkoxy'' or "C1-C7-alkoxy-C1-C7-alkoxy'>refers
to lower alkoxy groups as defined above wherein at
least one of the hydrogen atoms of the lower alkoxy
group is replaced by:;an alkoxy group as defined
above. Among the preferred lower alkoxyalkoxy groups
are methoxyethoxy, methoxypropyloxy and ethoxyethoxy,
with methoxyethoxy being especially preferred. \ The
term "halogen" refers to fluorine, chlorine, bromine
and iodine, with fluorine, 



chlorine and bromine being preferred. The term "lower
halogenalkyl" or "halogen-Q.Cy-alkyl" refers to lower
alkyl groups as defined above wherein at least one of
the hydrogen atoms of the lower alkyl group is
replaced by a halogen atom, preferably fluoro or
chloro, most preferably fluoro. Among the preferred
halogenated lower alkyl groups are trifluoromethyl,
difluoromethyl, fluoromethyl and chloromethyl, with
trifluoromethyl being especially preferred. The term
"lower hydroxyalkyl" or "hydroxy-Q -C -alkyl" refers
to lower alkyl groups as defined above wherein at
least one of the hydrogen atoms of the lower alkyl
group is replaced by a hydroxy group. Examples of
lower hydroxyalkyl groups are hydroxymethyl or
hydroxyethyl. The term "cycloalkyl'' or
"Cs.Cy-cycloalkyl" means a cycloalkyl ring containing
3 to 7 carbon atoms, such as cycjopropyl, cyclobutyl,
cyclopentyl, cyclohexyl or cycloheptyl. The cycloalkyl
ring may be Substituted as defined herein. Especially
preferred is cyclopropyl or cyclopentyl. , The term
"lower cycloalkylalkyl" or
"Q.Cy-cycloalkyl-Q.Cy-alkyl" refers to lower alkyl
groups as defined above wherein at least one of the
hydrogen atoms of the lower alkyl group is replaced by
a cycloalkyl group as defined above. Examples of
preferred lower cycloalkylalkyl groups are
cyclopropylmethyl or cyclopropylmethyl. The term
"lower phenylalkyl" or "phenyl-Q.Cy-alkyl" refers to
lower alkyl groups as defined above wherein at least
one of the hydrogen atoms of the lower alkyl group is
replaced by a phenyl group. The phenyl ring may be
substituted as defined herein. Examples of preferred
lower phenylalkyl groups are benzyl, 4-methylbenzyl,
4- fluorobenzyl, 3-methoxybenzyl and
3,4-dimethoxybenzyl.The term "form a 4-, 5-, 6- or
7-membered saturated heterocyclic ring optionally
containing a further heteroatom selected from
nitrogen, oxygen or sulfur" refers to a saturated
N-heterocyclic ring, which may optionally contain a
further nitrogen, oxygen or sulfur atom, such as
azetidinyl, pyrrolidinyl, imidazolidinyl,
pyrazolidinyl, oxazolidinyl, isoxazolidinyl,
thiazolidinyl, isothiazolidinyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl, or
azepanyl. The heteroyclic ring may be unsubstituted or
substituted by one, two Or three groups independently
selected from lower alkyl, lower alkoxy, oxo, halogen
and halogenalkyl. The heterocyclic ring may also be
condensed with a phenyl or a cyclohexyl rinig, said
phenyl or cyclohexyl ring being unsubstituted or
substituted by one, two or three groups independently
selected from lower alkyl, lower alkoxy, halogen and
halogenalkyl. Exampeles for such condensed
heterocyclic rings are 3,4-dihydro-lH-isoquinoliiie,
octahydroquinoline, 3,4-dihydro-2H-quinoline, 1,3-
dihydroisoindole and 2,3-dihydroindole. The term
"pharmaceutically acceptable salts" refers to those
salts which retain the biological effectiveness
andlproperties of the free bases or free acids, which
are not biologically or otherwise undesirable. The
salts are formed with inorganic acids such as
hydrochloric acid, hydrobromic acid, sulfuric acid,
nitric acid, phosphoric acid and the like, preferably
hydrochloric acid, and organic acids such as acetic
acid, propionic acid, glycolic acid, pyruvic acid,
oxylic acid, maleic acid, malonic acid, salicylic
acid, succinic acid, fumaric acid, tartaric acid,
citric acid, benzoic acid, cinnamic acid, mandelic
acid, methanesulfonic acid, ethanesulfonic acid,
p-toluenesulfonic acid, salicylic acid, Nacetylcystein



and the like. In addition these salts may be prepared
form addition of an inorganic base or an organic base
to the free acid. Salts derived from an inorganic base
include, but are not limitedto, the sodium, potassium,
lithium, ammonium, calcium, magnesium salts and the
like. Salts derived from organic bases include, but
are not limited to salts of primary, secondary, and
tertiary amines, substituted amines including
naturally occurring substituted amines, cyclic amines
and basic ion exchange resins, such as isopropylamine,
trimethylamine, diethylamine, triethylamine,
tripropylamine, ethanolamine, lysine, arginine,
N-ethylpiperidine, piperidine, polymine resins and the
like. The compound of formula I can also be present in
the form of zwitterions. Particularly preferred
pharmaceutically acceptable salts of compounds of
formula I are the hydrochloride salts. The compounds
of formula I can also be solvated, e.g. hydrated. The
solvation can be effected in the course of the
manufacturing process or can take place e.g. as a
consequence of hygroscopic properties of an initially
anhydrous compound of formula I (hydration). The term
pharmaceutically acceptable salts also includes
physiologically acceptable solvates. t :"Isomers" are
compounds that have identical molecular formulae but
that differ in the nature or the sequence of bonding
of their atoms or in the arrangement of their atoms in
space. Isomers that differ in the arrangement of their
atoms in space are termed "stereoisomers".
Stereoisomers that are not mirror images of one
another are termed "diastereoisomers", and
stereoisomers that are non-superimposable mirror
images are termed "enantiomers", or sometimes optical
isomers. A carbon atom bonded to four nonidentical
substituents is termed a "chiral center". In detail,
the present invention relates to compounds of the
general formula 1 wherein R is hydrogen or lower
alkyl; R1 is selected from the group consisting of
hydrogen, lower alkyl, C3-C7-alkenyl, C3~C7-alkinyl,
lower halogenalkyl, lower hydroxyalkyl, lower
alkoxyalkyl, C3-C7-cycloalkyl and lower
C3-C7-cycloalkylalkyl; X is N and Yis C, or Y is N
andX is C; m is 0 or 1; Z is C(O) or SO2; R2 is
selected from the group consisting of lower alkyl,
C3-C7-alkenyl, C3-C7-alkinyl, lower halogenalkyl,
lower hydroxyalkyl, lower alkoxyalkyl,
C3-C7-cycloalkyl or C3-C7-cycloalkyl substituted by
phenyl or lower alkyl, lower C3-C7-cycloalkylalkyl,
unsubstituted phenyl or phenyl mono- or disubstituted
by lower alkyl, loweralkoxy, halogen or lower
halogenalkyl, lower phenylalkyl wherein the phenyl
ring is unsubstituted or mono- or disubstituted by
lower alkyl, lower alkoxy, halogen or lower
halogenalkyl, unsubstituted pyridyl; or pyridyl mono-
or disubstituted by lower alkyl, lower alkoxy, halogen
or loWer halogenalkyl, and -NR 3R4, 



or, in case Z is C(O), R2 can also be lower alkoxy or
lower alkoxyalkoxy; R is hydrogen or lower alkyl; R4
is selected from the group consisting of lower alkyl,
C3-C7-alkenyl, C3-C7-alkinyl, lower alkoxyalkyl, ,
C3-C7-cycloalkyl, C3-C7-cycloalkyl substituted by
phenyl, lower C3-C7-cycloalkylalkyl, unsubstituted
phenyl or phenyl mono- or disubstituted by lower
alkyl, lower alkoxy, halogen or lower halogenalkyl, or
lower phenylalkyl wherein phenyl is unsubstituted or
mono- or disubstituted by lower alkyl, lower alkoxy,
halogen or lower halogenalkyl; or R3 and R4 together
with the nitrogen atom to which they are attached form
a 4-, 5-, 6- or 7-membered heterocyclic ring
optionally containing a further heteroatom selected
from nitrogen, oxygen or sulfur, said heterocyclic
ring being unsubstituted or substituted by one, two or
three groups independently selected from lower alkyl,
lower alkoxy, oxo, halogen and halogenalkyl, or being
condensed with a phenyl or cyclohexyl ring, said
phenyl or cyclohexyl ring being unsubstituted or
substituted by one, two or three groups independently
selected from lower alkyl, lower alkoxy, halogen and
halogenalkyl; and pharmaceutically acceptable salts
thereof. Thus, the substituent R1 is selected from the
group consisting of hydrogen, lower alkyl,
C3-C7-alkenyl, C3-C7-alkinyl, lower halogenalkyl,
lower hydroxyalkyl, lower alkoxyalkyl,
C3-C7-cycloalkyl and lower C3-C7-cycloalkylalkyl.
Preferred compounds of formula I according to the
present invention are those, wherein R1 is lower alkyl
or C3- C7-cycloalkyl, with those compounds, wherein R1
is C3-C7-cycloalkyl being more preferred, and those
compounds, wherein R1 is cyclopentyl, being most
preferred. Compounds of formula I, wherein R1 is ethyl
or isopropyl, are also very preferred.m is an integer
of 0 or 1. Especially preferred are those compounds of
formula I, wherein m is 0. However, compounds of
formula I, wherein m is 1, are also a preferred
embodiment of the invention. Preferred compounds; of
formula I of the present invention are those, wherein
R is hydrogen and R2 is selected from the group
consisting of lower alkyl, Cs-Cyalkenyl,
C3-C7-alkinyl, lower halogenalkyl, lower hydroxyalkyl,
lower alkoxyalkyl, C3-C7-cycloalkyl or
C3-C7-cycloalkyl substituted by phenyl, lower
C3-C7-cycloalkylalkyl ? unsubstituted phenyl or phenyl
mono- or disubstituted by lower alkyl, lower alkoxy,
halogen or lower halogenalkyl, lower phenylalkyl
wherein the phenyl ring is unsubstituted or mono- or
disubstituted by lower alkyl, lower alkoxy, halogen or
lower halogenalkyl, unsubstituted pyridyl or pyridyl
mono- or disubstituted by lower alkyl, lower alkoxy,
halogen or lower halogenalkyl, and -NR3R4, or, in case
Z is C(O), R2 can' also be lower alkoxy or lower
alkoxyalkoxy. One group of preferred compounds of
formula I according to the present invention are
those, wherein R2 is selected from the group
consisting of lower alkyl, C - C7-alkenyl,
C3-C7-alkinyl, lower halogenalkyl, lower hydroxyalkyl,
lower alkoxyalkyl, 



C3-C7-cycloalkyl or C3-C7-cycloalkyl substituted by
phenyl or lower alkyl, lower C3-C7-cycloalkylalkyl,
lower phenylalkyl wherein the phenyl ring is
unsubstituted or mono- or disubstituted by lower
alkyl, lower alkoxy, halogen or lower halogenalkyl,
unsubstituted pyridyl or pyridyl mono- or
disubstituted by lower alkyl, lower alkoxy, halogen or
lower halogenallcyl, and -NR3R4, or, in case Z is
C(O), R2 can also be lower alkoxy or lower
alkoxyalkoxy. Within this group, compounds of formula
I, wherein R2 is selected from the group consisting of
lower alkyl, Cs'-Gz-cycloalkyl and lower alkoxyalkyl,
are more preferred. Furthermore, compounds of formula
I are preferred, wherein R2 is lower phenylalkyl
wherein phenyl is unsubstituted or mono- or
disubstituted by lower alkyl, lower alkoxy, halogen or
lower halogenalkyl. Also preferred are compounds of
formula I of the present invention, wherein R2 is the
group -NR3R4 and R3 and R4 are as defined
hereinbefore, with those compounds, wherein R3 and R4
are lower alkyl, being especially preferred. Another
group of preferred compounds of formula I are those,
wherein R2 is the group -NR 3R4 , R3 is hydrogen or
lower alkyl and R is selected from the groupconsisting
of lower alkyl, C3-C7-alkenyl, C3-C7-alkinyl, lower
alkoxyalkyl, C3-C7- cycloalkyl, C3-C7-cycloalkyl
substituted by phenyl, lower C3-C7-cycloalkylalkyl,
unsubstituted phenyl or phenyl mono- or disubstituted
by lower alkyl, lower alkoxy, halogen or lower
halogenalkyl, and lower phenylalkyl wherein phenyl is
unsubstituted or mono- or disubstituted by lower
alkyl, lower alkoxy, halogen or lower halogenalkyl.
Furthermore, compounds of formula I are preferred,
wherein R2 is-NR 3R4 and R3 and R4 together with the
nitrogen atom to which they are attached form a 4-,
5-, 6- or 7- membered heterocyclic ring optionally
containing a further heteroatom selected from
nitrogen, oxygen or sulfur, .said heterocyclic ring
being unsubstituted or substituted by one, two or
three groups independently selected from lower alkyl,
lower alkoxy, oxo, halogen and lower halogenalkyl, or
being condensed with a phenyl or cyclohexyl ring, said
phenyl or cyclohexyl ring being unsubstituted or
substituted by one, two or three groups independently
selected from lower alkyl, lower alkoxy, halogen and
halogenalkyl. Especially preferred vjrithin this group
are those compounds wherein R3 and R4 together with
the nitrogen atom to which they are attached form a
5-, 6- or 7-membered heterocyclic ring. Preferably,
said heterocyclic ring is unsubstituted or substituted
by one or two groups independently selected from lower
alkyl, halogen or lower halogenalkyl or it is
condensed with a phenyl of cyclohexyl ring. Most
preferably, R3 and R4 together with the nitrogen atom
form the groups piperidine, morpholine, pyrrolidine,
2-methylpyrrolidine, 2-trifluormethylpyrrolidine,
2-isopropylpyrrolidine, 2-methylpiperidine, 3-
methyl-piperidine, 4-methylpiperidine,
2,6-dimethyrpiperidine, 4-fluoropiperidine, 4,4-
difluoro-piperidine, 3,3-difluoropiperidine,
4-trifluoromethyl-piperidine, octahydroquinoline,
3,4-dihydro-2H-quinoline, 3,4-dihydro-lH-isoquinoline,
1,3- dihydroisoindole, 2,3-dihydroindole, and azepane.
Further preferred compounds of the present invention
are those, wherein R2 is the group -NR 3R4 , R3 is
hydrogen and R4 is lower phenylalkyl wherein phenyl is



unsubstituted or mono- or disubstituted by lower
alkyl, lower alkoxy, halogen or lower halogenalkyl. S;
Furthermore, compounds of formula I of the present
invention are preferred, wherein R2 is unsubstituted
phenyl or phenyl mono- or disubstituted by lower
alkyl, lower alkoxy, halogen or lower halogenalkyl. A
preferred group of compounds of formula I are those,
wherein Z is SO2. These are the compounds having the
formulawherein X, Y, R, R , R and m are as defined
hereinbefore. Furthermore, compounds of formula I are
preferred, wherein Z is C(O). These are compounds
having the formula wherein X, Y, R, R , R and m are as
defined hereinbefore. Within this group, those
compounds are especially preferred wherein Z is C(O)
and R2 is -NR 3R4, thus meaning compounds of the
formula wherein X, Y, R, R1, R3, R4 and m are as
defined herein before. Compounds of formula I of the
present invention are those, wherein X is N and Y is
C, thus meaning compounds of the formulawherein R,
R>1, Rr >2, Z and m are as defined herein before. The
invention further includes compounds of formula I,
wherein X is C and Yis N, thus meaning compounds of
the formula wherein R, R1, Rn 2, Z and m are as
defined herein before. Especially preferred are
compounds of formula I according to the present
invention, wherein R is hydrogen. Also preferred are
compounds of formula I, wherein R is lower alkyl, with
those compounds, wherein R is methyl, being
specifcally preferred. Examples of preferred compounds
of formula I are the following:
l-[2-(4-ethyl-piperazin-l-yl)-pyridin-4-yl]-3-propyl-u
rea,
3-[2-(4-c7clopentyl-piperazin-l-yl)-pyridin-4-yl]-l,l-
diethyl-urea, N-[2-(4-ethyl-pi
rerazin-l-yl)-pyridin-4-yl]-propionamide,
N-[2-(4-ethyl-piperazin-l-yl)-pyridin-4-yl]-butyramide
,
N-[2-(4-ethyl-piperazin-l-yl)-pyridin-4-yl]-C-phenyl-m
ethanesulfonamide,C-(4-chloro-phenyl)-N-[2-(4-ethyl-
riperazin-l-yl)-pyridin-4-yl]-methanesulfonamide,
N-[2-(4-ethyl-piperazin-l-yl)-pyridin-4-yl]-3-fluoro-b
enzenesulfonamide,
4-chloro-N-[2-(4-ethyl-piperazin-l-yl)-pyridin-4-yl]-b
enzenesulfonamide,
l-[2-(4-cyclopentyl-piperazin-l-yl)-pyridin-4-yl]-3-(4
-fluoro-benzyl)-urea,
N-[2-(4-cyclopentyl-piperazin-l-yl)-
rytidin-4-yl]-propionamide,
N-[2-(4-cyclopentyl-piperazin-l-yl)-pyridin-4-yl]-buty
ramide, cyclohexanecarboxylic acid
[2-(4-cyclopentyl-piperazin-l-yl)-pyridin-4-yl]
-amide,
N-[2-(4-cyclopentyl-piperazin-l-yl)-pyridin-4-yl]-3-me
thoxy-benzamide,
C-(4-chloro-phenyl)-N-[2-(4-cyclopentyl-piperazin-l-yl
)-pyridin-4-yl]- methanesulfonamide,
cyclopropanecarboxylic acid
[2-(4-cyclopentyl-piperazin-l-yl)-pyridin-4-yl]
-amide, cyclobutanecarboxylic acid
[2-(4-cyclopentyl-piperazin-l-yl)-py tidin-4-yl]
-amide, cyclopentanecarboxylic acid
[2-(4-cyclopentyl-piperazin-l-yl)-pyridin-4-yl]
-amide,
N-[2-(4-cyclopentyl-piperazin-l-yl)-pyridin-4-yl]-2-et
hyl-butyramide,
N-[2-(4-cyclopentyl-piperazin-l-yl)-pyridin-4-yl]-2-fl
uoro-benzamide,
N-[2-(4-cyclopentyl-piperazin-l-yl)-pyridin-4-yl]-4-fl
uoro-benzamide, 



N-[2-(4-cyclopentyl-piperazin-l-yl)-pyridin-4-yl]-2-me
thoxy-benzamide,
2-chloro-N-[2-(4-cyclopentyl-piperazin-l-yl)-pyridin-4
-yl] -nicotinamide,
N-[2-(4-cyclopentyl-pirerazin-l-yl)-
ryridin-4-yl]-2-phenyl-acetamide,
N-[2-(4-cyclopentyl-piperazin-l-yl)-pyridin-4-yl]-2-(4
-fluoro-phenyl)-acetamide,
N-[2-(4-cyclopentyl-piperazin-l-yl)-py
tidin-4-yl]-2-(3-methoxy-phenyl)-acetamide,
[2-(4-cyclopentyl-piperazin-l-yl)-pyridin-4-yl]-carbam
ic acid isobutyl ester,
l-[2-(4-cyclopentyl-piperazin-l-yl)-pyridin-4-yl]-3-pr
opyl-urea,
l-cyclohexyl-3-[2-(4-cyclopentyl-piperazin-l-yl)-pyrid
in-4-yl]-urea,piperidine- 1-carboxylic acid
[2-(4-cyclorentyl-piperazin-l-yl)-
ryridin-4-yl]-amide, morpholine-4-carboxylic acid
[2-(4-cyclopentyl-piperazin-l-yl)-pyridin-4-yl]
-amide, pyrrolidine- 1-carboxylic acid
[2-(4-cyclopentyl-piperazin-l-yl)- ryridin~4-yl]
-amide, 4,4-difluoro-piperidine- 1-carboxylic acid
[2-(4-cyclopentyl-piperazin-l-yl)-pyridin~4- yl]
-amide, 2~methyl-piperidine- 1-carboxylic acid
[2-(4-cyclopentyl-piperazin~l-yl)-pyridin-4-yl]-
amide, 3-methyl-piperidine- 1-carboxylic acid
[2-(4-cyclopentyl-piperazin-l-yl)-py tidin-4-yl]-
amide, 4-methyl-piperidine- 1-carboxylic acid
[2-(4-cyclopentyl-piperazin-l-yl)-pyridin-4-yl]-
amide, 2,6-dimethyl-piperidine- 1-carboxylic acid
[2-(4-cyclopentyl-piperazin-l-yl)-pyridin-4- yl]
-amide, 4-fluoro-piperidine-l-carboxylic acid
[2-(4-cyclopentyl-piperazin-l-yl)-pyridin-4-yl]-
amide, 3,3-difluoro-piperidine-l-carboxylic acid
[2-(4-cyclopentyl-piperazin-l-yl)-pyridin-4- yl]
-amide, 4-trifluoromethyl-piperidine- 1-carboxylic
acid [2-(4-cyclopentyl-piperazin-l-yl)~ pyridin-4-yl]
-amide, octahydro-quinoline- 1-carboxylic acid
[2-(4-cyclopentyl-piperazin-l-yl)-pyridin-4-yl]-
amide, octahydro-isoquinoline-2-carboxylic acid
[2-(4-cyclopentyl-piperazin-l-yl)-pyridin-4- yl]
-amide, 3,4-dihydro-2H-quinoline- 1-carboxylic acid
[2-(4-cyclopentyl-piperazin-l-yl)-pyridin- 4-yl]
-amide, 3,4-dihydro~lH-isoquinoline-2-carboxylic acid
[2-(4-cyclopentyl-piperazin-l-yl)- ryridin-4-yl]
-amide, 2-methyl-pyrrolidine- 1-carboxylic acid
[2-(4-cyclopentyl-piperazin-l-yl)-pyridin-4-yl]-
amide,2-trifluoromethyl-pyrrolidine- 1-carboxylic acid
[2- (4-cyclopentyl-riperazin- 1-yl) - pyridin-4-yl]
-amide, 2-isopropyl-pyrrolidine-l -carboxylic acid
[2-(4-cyclopentyl-piperazin-l-yl)-pyridin-4- yl]
-amide, l,3-dihydro-isoindole-2-carboxylic acid
[2-(4-cydopentyl-piperazin-l-yl)-pyridin-4-yl]- amide,
2,3-dihydro-indole-l-carboxylic acid
[2-(4-cyclopentyl-piperazin-l-yl) -pyridin-4-yl] -
amide,
3-[2-(4-cyclopentyl-piperazin-l-yl)-pyridin-4-yl]-l-is
opropyl-l-(2-methoxy-ethyl)- 



urea, azepane-1 -carboxylic acid [2-
(4-cyclopentyl-piperazin-l-yl) -pyridin-4-yl] -amide,
3-[2-(4-cyclopentyl-piperazin-l-yl)-pyridin-4-yl]-l-et
hyl-l-phenyl-urea, 3- [2-(4-cyclopentyl-piperazin
-1-yl) -pyridin-4-yl] -1-(4-methoxy-phenyl)
-1-methyl-urea, N-
[2-(4-cyclopentyl-piperazin-l-yl)-pyridin-4-ylmethyl]-
butyr amide, cyclohexanecarboxylic acid
[2-(4-cyclopentyl-piperazin-l-yl)-pyridin-4-ylmetb.yl]
- amide, N- [2-(4-cyclopentyl-piperazin-
l-yl)-pyridin-4-ylmethyl] -2-phenyl-acetamide, N-
[2-(4-cyclopenryl-piperazin- l-yl)-pyridin-4-ylmethyl]
-4-fluoro-benzamide,
2-(4-chloro-phenyl)-N-[2-(4-cyclopentyl-piperazin-l-yl
)-pyridin-4-ylmethyl]-3- methyl-butyramide,
l-[2-(4-cyclopentyl-piperazin-l-yl)-pyridin-4-ylmethyl
]-3-propyl-urea,
l-cyclohexyl-3-[2-(4-cyclopentyl-piperazin-l-yl)-pyrid
in-4-ylmethyl]-urea, l-benzyl-3-
[2-(4-cyclopentyl-piperazin- l-yl)-pyridin-4-ylmethyl]
-urea, propane- 1-sulfonic acid
[2-(4-cyclopentyl-piperazin-l-yl)-pyridin-4-ylmetliyl]
-amide, dimethylamine-1-sulfonic acid [2-
(4-cyclopentyl-piperazin- l-yl)-pyridin-4-ylmethyl]-
amide,C-(4-chloro-phenyl)-N-
[2-(4-cyclopentyl-piperazin- l-yl)-pyridin-4-ylmethyl]
- methanesulfonamide,
N-[2-(4-cyclopentyl-piperazin-l-yl)-pyridin-4-ylmethyl
]-benzenesulfonamide, N-
[4-(4-cyclopentyl-piperazin-l-yl)- ryridin-2-yl]
-propionamide, cyclopropanecarboxylic acid
[4-(4-cyclopentyl-piperazin-l-yl)-pyridin-2-yl]
-amide, N- [4-(4-cyclopentyl-piperazin- l-yl)-py
tidin-2-yl] -butyramide,
N-[4-(4-cyclopentyl-piperazin-l-yl)-pyridin-2-yl]-2-me
thox7-acetamide, cyclopentanecarboxylic acid
[4-(4-cyclopentyl-piperazin- l-yl)-pyridin-2-yl]
-amide, N-
[4-(4-cyclopentyl-pipera!zin-l-yl)-pyridin-2-yl]-2-eth
yl-butyr amide, cyclohexanecarbox7lic
acid'[4-(4-cyclopen1yl-piperazin-l-yl)-pyridin-2-yl]-a
mide,
N-[4-(4-cyclopentyl-piperazin-l-yl)-pyridin-2-yl]-2-fl
uoro-benzamide, i
N-[4-(4-cyclopentyl-piperazin-l-yl)-pyridin-2-yl]-3-fl
uoro-benzamide,
N-[4-(4-cyclopentyl-piperazin-l-yl)-pyridin-2-yl]-4-fl
uoro-benzamide,
N-[4-(4-cyclopentyl-piperazin-l-yl)-pyridin-2-yl]-2-me
thoxy-benzamide, N-
[4-(4-cyclopentyl-piperazin-l-yl)-pyridin-2~yl]
-3-methoxy-benzamide,
N-[4-(4-cyclopentyl-piperazin-l-yl)-pyridin-2-yl]-4-me
thoxy-benzamide,
2-chloro-N-[4-(4-cyclopentyl-piperazin-l-yl)-pyridin-2
-yl] -nicotinamide,
[4-(4-cyclopentyl-piperazin-l-yl)-pyridin-2-yl]-carbam
ic acid 2-methoxy-ethyl ester, 1-
[4-(4-cyclopentyl-piperazin- 1-yl) -ryridin-2-yl] -3-
(2-methox7-phenyl) -urea,
l-[4-(4-cyclopentyl-piperazin-l-yl)-pyridin-2-yl]-3-(l
-phenyl-ethyl)-urea, cyclohexanecarboxylic acid [2-
(4-isopropyl-piperazin-l-yl)-pyridin-4-yl] -amide,
3-methyl-cyclohexanecarboxylic acid
[2-(4-isopropyl-piperazin-l-yl)-pyridin-4-yl] - amide,
cyclopentanecarboxylic acid
[2-(4-cyclopen1yl-piperazin-l-yl)-pyridin-4-yl]
-methylamide,3-methyl-cyclohexanecarboxylic acid
[2-(4-cydopentyl-piperazin-l-yl)-pyridin-4-yl] -
methyl- amide, cyclohexanecarboxylic acid
[2-(4-cyclopentyl-piperazin-l-yl)-pyridin-4-yl]
-methylamide, 3-methyl-cyclohexanecarboxylic acid [2-
(4-isopropyl-piperazin-l-yl) -pyridin-4-yl] - 



methyl- amide, , cyclohexanecarboxylic acid
[2-(4-isopropyl-piperazin-l-yl)-pyridm-4-yl]
-methyl-amide, piperidine-1-carboxylic acid
[2-(4-cyclopentyl-piperazin-l-yl)-pyridin-4-yl]
-methylamide, pyrrolidine- 1-carboxylic acid
[2-(4-cyclopentyl-piperazin-l-yl)-pyridin-4-yl]
-methylamide, 4,4-difluoro-piperidine-l-carboxylic
acid [2-(4-cyclopentyl-piperazin-l-yl)-pyridin-4- yl]
-methyl- amide, r 3-cyclohexyl-1- [2-
(4-cyclopentyl-piperazin- 1-yl) -pyridin-4-yl]
-1-methyl-urea,
3-cyclopentyl-l-[2-(4-cyclopentyl-piperazin-l-yl)-pyri
din-4-yl]-l-methyl-urea, and pharmaceutically
acceptable salts thereof. Particularly preferred
compounds of formula I of the present invention are
the following:
l-[2-(4-cyclopentyl-piperazin-l-yl)-pyridin-4-yl]-3-(4
-fluoro-benzyl)-urea, N- [2- (4-cyclopentyl-piperazin-
1-yl)-pyridin-4-yl] -butyramide, cyclohexanecarboxylic
acid [2- (4-cyclopentyl-piperazin- 1-yl)
-pyridin-4-yl] -amide, cyclopentanecarboxylic acid [2-
(4-cyclopentyl-piperazin- 1-yl) -pyridin-4-yl] -amide,
l-[2-(4-cyclopentyl-piperazin-l-yl)-pyridin-4-yl]-3-pr
opyl-urea,
l-cyclohexyl-3-[2-(4-cyclopentyl-piperazin-l-yl)-pyrid
in-4-yl]-urea, piperidine-1-carboxylic acid
[2-(4-cyclopentyl-piperazin-l-yl)-pyridin-4-yl]-amide,
4,4-difluoro-piperidine-l-carboxylic acid
[2-(4-cyclopentyl-piperazin-l-yl)-pyridin-4- yl]
-amide,3-methyl-piperidine- 1-carboxylic acid
[2-(4-cyclopentyl-piperazin- 1-yl) -pyridin-4-yl] -
amide, 4-methyl-piperidine-l -carboxylic acid [2-
(4-cyclopentyl-piperazin-l-yl) -pyridin-4-yl] - amide,
2,6-dimethyl-piperidine-l -carboxylic acid
[2-(4-cyclopentyl-piperazin-l-yl)-pyridin-4- yl]
-amide, 4-fluoro-piperidine-l -carboxylic acid
[2-(4-cyclopentyl-piperazin-l-yl)-pyridin-4-yl]-
amide, octahydro-quinoline-1 -carboxylic acid [2-
(4-cyclopentyl-piperazin-l-yl) -pyridin-4-yl] - amide,
octahydro-isoquinoline-2-carboxylic acid
[2-(4-cyclopentyl-piperazin-l-yl)-pyridin-4- yl]
-amide, azepane-1 -carboxylic acid
[2-(4-cyclopentyl-piperazin-l-yl)-pyridin-4-yl]
-amide, cyclopropanecarboxylic acid
[4~(4-cydopentyl~piperazin-l-yl)-pyridin-2~yl] -amide,
cyclopentanecarboxylic acid
[4-(4-cyclopentyl-piperazin-l-yl)-pyridin-2-yl]-amide,
cyclohexanecarboxylic acid
[4-(4-cyclopentyl-piperazin-l-yl)-pyridin-2-yl]
-amide, 3-methyl-cyclohexanecarboxylic acid
[2-(4-cyclopentyl-piperazin-l-yl)-pyridin-4-yl]-
methyl-amide, 4,4-difluoro-piperidine-l -carboxylic
acid [2-(4-cyclopentyl-piperazin-l-yl)-pyridin-4- yl]
-methyl-amide, and pharmaceutically acceptable salts
thereof. Furthermore, the pharmaceutically acceptable
salts of the compounds of formula I and the
pharmaceutically acceptable esters of the compounds of
formula I individually constitute preferred
embodiments of the present invention. Compounds of
formula I may form acid addition salts with acids,
such as 



conventional pharmaceutically acceptable acids, for
example hydrochloride, hydrobromide, phosphate,
acetate, fumarate, maleate, salicylate, sulphate,
pyruvate, citrate, lactate, mandelate, tartrate, and
methanesulphonate. Preferred are the hydrochloride
salts. Also solvates and hydrates of compounds of
formula I and their salts form part of the present
invention.Furthermore, the N-atom of the pyridine ring
can be present as an N-oxide group. Such N-oxides of
compounds of formula I also form part of the present
invention. Compounds of formula I can have one or more
asymmetric carbon atoms and can exist in the form of
optically pure enantiomers, mixtures of enantiomers
such as, for example, racemates, optically pure
diastereoisomers, mixtures of diastereoisomers,
diastereoisomeric racemates or mixtures of
diastereoisomeric racemates. The optically active
forms can be obtained for example by resolution of the
racemates, by asymmetric synthesis or asymmetric
chromatography (chromatography with a chiral adsorbens
or eluant). The invention embraces all of these forms.
It will be appreciated,,that the compounds of general
formula I in this invention may be derivatised at
functional groups to provide derivatives which are
capable of conversion back to the parent compound in
vivo. Physiologically acceptable and metabolically
labile derivatives, which are capable of producing the
parent compounds of general formula I in vivo are also
within the scope of this invention. A further aspect
of the present invention is the process for the
manufacture of compounds of formula I as defined
above, which process comprises a) reacting a compound
of the formula II wherein X, Y, R, R1 and m are as
defined herein before, with a sulfonylchloride or
sulfamoylchloride of the formula III R2-SO 2-CI III
wherein R2 is as defined herein before, to obtain a
compound of the formula I-Bwherein X, Y, R, R1, R2 and
m are as defined herein before, or b) reacting a
compound of the formula II wherein X, Y, R, R1 and m
are as defined herein before, with a chloride of the
formula IV R2-C(O)CI IV wherein R2 is as defined
herein before, to obtain a compound of the formula I-B
wherein X, Y, R, R1, R2 and m are as defined herein
before, orc) reacting a compound of the formula II
wherein X,Y, R, R1 and m are as defined herein before,
with an isocyanate of the formula V R4-N=C=O V wherein
R4 is as defined herein before, to obtain a compound
of the formula I-C wherein R3 is hydrogen and X, Y, R,
R1, R4 and m are as defined herein before, or d)
activating a compound of the formula II wherein X, Y,
R, R1 and m are as defined herein before, with
phenylchloroformate to obtain a phenylcarbamate of
formula- _ which is then reacted with an amine of
formula H-NR3R4 VII, 



wherein R3 and R4 are as defined hereinbefore, to
obtain a compound of the formula I-C wherein X, Y, R,
R1, R3, R4 and m are as defined herein before, and if
desired, converting the compound of formula I-A, I-B
or I-C into a pharmaceutically acceptable salt. In
more detail, the compounds of formula I can be
manufactured by the methods given below, by the
methods given in the examples or by analogous methods.
Appropriate reaction conditions for the individual
reaction steps are known to a person skilled in the
art. Starting materials are either commercially
available or can be prepared by methods analogous to
the methods given below, by methods described in
references cited in the text or in the examples, or by
methods known in the art. The preparation of compounds
of formula I of the present invention maybe carried
out in sequential or convergent synthetic routes.
Syntheses of the invention are shown in the following
scheme. The skills required for carrying out the
reaction and purification of the resulting products
are known to those in the art. The substituents and
indices used in the following description of the
processes have the significance given herein before
unless indicated to the contrary.Scheme 1 XII X XII
II-C p-A H-B I-E I-D Compounds of general formula I
can be prepared according to scheme 1 as follows:a)
The coupling of chloro substituted pyridine
derivatives with piperazines is widely described in
literature and the procedures are known to those in
the art (For reaction conditions described in
literature affecting such reactions see for example:
Comprehensive Organic Transformations: A Guide to
Functional Group Preparations, 2nd Edition, Richard C.
Larock. John Wiley &Sons, New York, NY. 1999).
2-Chloro-4-cyanopyridine (VIII) or
2-chloro-4-nitropyridine (XI) can conveniently be
transformed to the respective pyridine derivatives XII
or X and XIII, respectively, through reaction with a
piperazine derivative IX (either commercially
available or accessible by methods described in
references or by methods known in the art; as
appropriate). The reaction can be carried out in the
presence or the absence of a solvent and in the
presence or the absence of a base. We find it
convenient to carry out the reaction in a solvent like
water and/or dimethylformamide (DMF) and in the
presence of a base like diisopropylethylamine (DIPEA).
There is no particular restriction on the nature of
the solvent to be employed, provided that it has no
adverse effect on the reaction or the reagents
involved and that it can dissolve the reagents, at
least to some extent. Examples for suitable} solvents
include DMF, dichloromethane (DCM), dioxane,
tetrahydrofurane (THF), and the like. There is no
particular restriction on the nature of the base used
in this stage, and any base commonly used in this type
of reaction may equally be employed here. Examples of
such bases include triethylamine and
diisopropyl-ethylamine, and the like. The reaction can
take place over a wide range of temperatures, and the
precise reaction temperature is not critical to the
invention. We find it convenient to carry out the
reaction with 



heating from ambient temperature to reflux. The time
required for the reaction may also vary widely,
depending on many factors, notably the reaction
temperature and the nature of the reagents. A period
of from 0.5 h to several days will usually suffice to
.yield pyridine derivatives XII or X and XIII. b) The
reduction of the cyano or nitro functionality in X or
XII, respectively, can be achieved under various
reducing reaction conditions to access the aminomethyl
pyridine derivatives H-A (compounds of formula II
wherein m is 1) or the aminopyridine derivatives H-B
(compounds of formula II wherein m is 0). The reaction
conditions for either reaction are widely described in
literature and the procedures are known to those in
the art (For reaction conditions described in
literature affecting such reactions see for example:
Comprehensive Organic Transformations: A Guide to
Functional Group Preparations, 2nd Edition, Richard C.
Larock. John Wiley &Sons, New York, NY. 1999). We find
it convenient to hydrogenate X or XII over Raney
Nickel or palladium/charcoal (Pd/C) in a solvent and
in the presence or absence of an acid. We find it
convenient to carry out thereaction in a solvent like
methanol or ethyl acetate. There is no particular
restriction on the nature of the solvent to be
employed, provided that it has no adverse effect on
the reaction or the reagents involved and that it can
dissolve the reagents, at least to some extent.
Examples for suitable solvents include: methanol,
ethanol, ethyl acetatey and the like. There is no
particular restriction on the nature of the acid used
in this stage, and any base commonly used in this type
of reaction may equally be employed here. Examples of
such acids include acetic acid or HCl, and the like.
The reduction can be achieved through hydrogen,
however any other reducing agents employed in such
reaction might equally be employed here. Neither the
precise hydrogen pressure nor the precise reaction
temperature are critical to the invention The reaction
can take place over a wide range of temperatures, and
a wide range of hydrogen pressure. We find it
convenient to carry out the reaction with heating from
ambient temperature to reflux. The time required for
the reaction may also vary widely, depending on many
factors, notably the reaction temperature and the
nature of the reagents. However, a period of from 0.5
h to several days will usually suffice to yield
pyridine derivatives H-A (m is 1). Starting from
intermediate XIII the chloro functionality can be
transformed to the respective amine by reaction with
ammonia under a wide range of conditions. However, we
find it convenient to react XIII with ammonia in a
solvent or without a solvent in the presence or
absence of copper or copper salts. There is no
particular restriction on the nature of the solvent to
be employed, provided that it has no adverse effect on
the reaction or the reagents involved and that it can
dissolve the reagents, at least to some extent.
Examples for suitable solvents include methanol,
ethanol, and the like. We find it convenient to carry
out the reaction with heating from ambient temperature
to 250 0C. The time required for the reaction may also
vary widely, depending on many factors, notably the
reaction temperature and the nature of the reagents.
However, a period of from 0.5 h to several days will
usually suffice to yield aminopyridine derivatives
II-C. For reaction conditions described in literature
affecting such reactions see for example:
Comprehensive Organic Transformations: A Guide to
Functional Group 



Preparations, 2nd Edition, Richard C. Larock. John
Wiley &Sons, New York, NY. 1999. c) Sulfonamides,
amides, carbamates and ureas can be prepared from
suitable starting materials according to methods known
in the art. The conversion of the aminomoiety in H-A,
H-B or II-C to access sulfonamides, amides, carbamates
and ureas can be affected by methods described in
literature. For example the conversion of the amine
derivatives.II to access compounds of the general
formula I is affected byreaction of II with suitable
sulfonyl chlorides or sulfamoyl chlorides (compounds
of formula III), or with acid chlorides,
chloroformates, or carbonate esters (compounds of
formula IV), or with isocyanates (compounds of formula
V as defined herein before), respectively, in a
solvent like dichloromethane and in the presence or
the absence of a base. The compounds of formula III;
IV or V are commercially available or can be prepared
by known methods. There is no particular restriction
on the nature of the solvent to be employed, provided
that it has no adverse effect on the reaction or the
reagents involved and that it can dissolve the
reagents, at least to some extent. Examples for
suitable solvents include chloroform, or dioxae, THF,
and the like. There is no particular restriction on
the nature of the base used in this stage, and any
base commonly used in this type of reaction may
equally be employed here. Examples of such bases
include triethylamine and diisopropyl-ethylamine, and
the like. The reaction can take place over a wide
range of temperatures, and the precise reaction
temperature is not critical to the invention. We find
it convenient to carry out the reaction with heating
from ambient temperature to reflux. The time required
for the reaction may also vary widely, 'depending on
many factors, notably the reaction temperature and the
nature of the reagents. However, a period of from 0.5
h to several days will usually suffice to yield
pyridine derivatives of formula I. For reaction
conditions described in literature affecting such
reactions see for example: Comprehensive Organic
Transformations: A Guide to Functional Group
Preparations, 2nd Edition, Richard C. Larock. John
Wiley &Sons, New York, NY. 1999. In order to obtain
compounds of formula I wherein R2 is -NR 3R4, as
defined herein before, II can be activated under
various conditions known to those in the art. However
we find i t convenient to activate the amine
functionality in II with phenylchloroformatein order
to access the respective phenyl carbamate of formula
V. The reaction can be carried out in the presence or
the absence of a solvent and/or a base. There is no
particular restriction on the nature of the solvent to
be employed, provided that it has no adverse effect on
the reaction or the reagents involved and that it can
dissolve the reagents, at least to some extent.
Examples for suitable solvents include dichlormethane
(DCM), chloroform, THF, and the like. There is no
particular 'restriction on the nature of the base used
in this stage, and any base commonly used in this type
of reaction may equally be employed here. Examples of
such bases include pyridine, triethylamine and
diisopropylethylamine, and the like. The reaction can
take place over a wide range of temperatures, and the
precise reaction temperature is not critical to the
invention. We find it convenient to carry out the
reaction with heating from ambient temperature to
reflux. Thetime required for the reaction may also
vary widely, depending on many factors, 



notably the reaction temperature and the nature of the
reagents. However, a period of from 0.5 h to several
days will usually suffice to yield the intermediate
phenylcarbamate. Subsequently, the reaction mixture is
treated with an amine of formula VI (HNR3R4 as defined
herein before). The reaction can take place over a
wide range of temperatures, and the precise reaction
temperature is not critical to the invention. We find
it convenient to carry out the reaction with heating
from ambient temperature t o reflux. The time required
for the reaction may also vary widely, depending on
many factors, notably the reaction temperature and the
nature of the reagents. However, a period of from 0.5
h to several days will usually suffice to yield
compounds of formula I . Compounds of formula H-D,
wherein R is lower alkyl, can be prepared from N- (2-
chloropyridin-4-yl)acetamide (commercially available)
or N-(4-chloropyridin-2- yl)acetamide by alkylation
methods known in the art, for example by alkylation
with an alkyl iodide in the presence of a strong base
such as potassium hydroxide. The resulting
N-alkyl-acetamide derivatives of formula XIV are then
reacted with suitable piperazines of formula XV and
finally the acetyl group is cleaved under strong
acidic conditions (4N hydrochloric acid) to obtain the
compounds of formula Ha wherein R is lower alkyl (see
Scheme 2). Scheme 2 II-DAs described above, the
compounds of formula I of the present invention can be
used as medicaments for the treatment and/or
prevention of diseases which are associated with the
modulation ofH3 receptors. Examples of such diseases
are obesity, metabolic syndrome (syndrome X),
neurological diseases including Alzheimer's disease,
dementia, age-related memory dysfunction, mild
cognitive impairment, cognitive deficit, attention
deficit hyperactivity disorder, epilepsy, neuropathic
pain, inflammatory pain, migraine, Parkinson's
disease, multiple sclerosis, stroke, dizziness,
schizophrenia, depression, addiction, motion sickness
and sleep disorders including narcolepsy, and other
diseases including asthma, allergy, allergy-induced
airway responses, congestion, chronic obstructive
pulmonary disease and gastro-intestinal disorders. The
use as medicament for the treatment and/or prevention
of obesity is preferred. The invention therefore also
relates to pharmaceutical compositions comprising a
compound as defined above and a pharmaceutically
acceptable carrier and/or adjuvant. Further, the
invention relates to compounds as defined above for
use as therapeutically active substances, particularly
as therapeutic active substances for the treatment
and/or prevention of diseases which are associated
with the modulation of H3 receptors. Examples of such
diseases are obesity, metabolic syndrome (syndrome X),
neurological diseases including Alzheimer's disease,
dementia, age-related memory dysfunction, mild
cognitive impairment, cognitive deficit, attention
deficit hyperactivity disorder, epilepsy, neuropathic
pain, inflammatory pain, migraine, Parkinson's
disease, multiple sclerosis, stroke, dizziness,
schizophrenia, depression, addiction, motion sickness
and sleep disorders including narcolepsy, and other
diseases including asthma, allergy, allergy-induced
airway responses, congestion, chronic obstructive
pulmonary disease and gastro-intestinal disorders. In
another embodiment, the invention relates to a method
for the treatment 



and/or prevention of diseases which are associated
with the modulation of H3 receptors. Examples of such
diseases are obesity, metabolic syndrome (syndrome X),
neurological diseases including Alzheimer's disease,
dementia, age-related memory dysfunction, mild
cognitive impairment, cognitive deficit, attention
deficit hyperactivity disorder, epilepsy, neuropathic
pain, inflammatory pain, migraine, Parkinson's
disease, multiple sclerosis, stroke, dizziness,
schizophrenia, depression, addiction, motion sickness
and sleep disorders including narcolepsy, and other
diseases including asthma, allergy, allergyinduced
airway responses, congestion, chronic obstructive
pulmonary disease and gastro-intestinal disorders. A
method for the treatment and/or prevention of obesity
is preferred. The invention further relates to the use
of compounds of formula I as definedabove for the
treatment and/or prevention of diseases which are
associated with the modulation of H3 receptors.
Examples of such diseases are obesity, metabolic
syndrome (syndrome X), neurological diseases including
Alzheimer's disease, dementia, age-related memory
dysfunction, mild cognitive impairment, cognitive
deficit, attention deficit hyperactivity disorder,
epilepsy, neuropathic pain, inflammatory pain,
migraine, Parkinson's disease, multiple sclerosis,
stroke, dizziness, schizophrenia, depression,
addiction, motion sickness and sleep disorders
including narcolepsy, and other diseases including
asthma, allergy, allergy-induced airway responses,
congestion, chronic obstructive pulmonary disease and
gastro-intestinal disorders. The use of compounds of
formula I as defined above for the treatment and/ or
prevention of obesity is preferred. In addition, the
invention relates to the use of compounds of formula I
as defined above for the preparation of medicaments
for the treatment and/or prevention of diseases which
are associated with the modulation of H3 receptors.
Examples of such diseases are obesity, metabolic
syndrome (syndrome X), neurological diseases including
Alzheimer's disease, dementia, age-related memory
dysfunction, mild cognitive impairment, cognitive
deficit, attention deficit hyperactivity disorder,
epilepsy, neuropathic pain, inflammatory pain,
migraine, Parkinson's disease, multiple sclerosis,
stroke, dizziness, schizophrenia, depression,
addiction, motion sickness and sleep disorders
including narcolepsy, and other diseases including
asthma, allergy, allergyinduced airway responses,
congestion, chronic obstructive pulmonary disease and
gastro-intestinal disorders. The use of compounds of
formula I as defined above for the preparation of
medicaments for the treatment and/or prevention of
obesity is preferred. The compounds of formula I and
their pharmaceutically acceptable salts possess
valuable pharmacological properties. Specifically, it
has been found that the compounds of the present
invention ar good histamine 3 receptor (H3R)
antagonists and/or inverse agonists. The following
test was carried out in order to determine the
activity of the compounds of formula (I). Binding
assay with 3H-(R) a-methylhistamine Saturation binding
experiments were performed using HR3-CHO membranes
prepared as described in Takahashi, K, Tokita, S.,
Kotani, H. (2003) J. Pharmacol. Exp. Therapeutics 307,
213-218. ; An appropriate amount of membrane (60 to 80
mg protein/well) was incubated with increasing
concentrations of 3H(R)a-Methylhistamine
di-hydrochloride (0.10 to 10 



nM). Non specific binding was determined using a 200
fold excess of cold (R)a-Methylhistamine
dihydrobromide (500 nM final concentration). The
incubation was carried out at room temperature (in
deep-well plates shaking for three hours). The final
volume in each well was 250 ml. The incubation was
followed by rapid filtration on GF/B filters
(pre-soaked with lOOiml of 0.5% PEI in Tris 50 mM
shaking at 200 rpm for two hours). The filtration was
made using a cell-harvester and the filter plates were
then 1 washed five times with ice cold washing buffer
containing 0.5 M NaCl. After harvesting, the plates
were dried at 55 0C for 60 min, then we added
scintillation fluid (Microscint 40, 40 microl in each
well) and the amount of radioactivity on the filter
was determined in Packard top-counter after shaking
the plates for two hours at 200 rpm at room
temperature. Binding Buffer: 50 mM Tris-HCl pH 7.4 and
5 mM MgCl2X6H2O pH 7.4. Washing Buffer: 50 mM Tris-HCl
pH 7.4 and 5 mM MgCl2x6H 2O and 0.5 M NaCl pH 7.4.
Indirect measurement of affinity of H3R inverse
agonists: twelve increasing concentrations (ranging
from 10 mM to 0.3 nM) of the selected compounds were
always tested in competition binding experiments using
membrane of the human HR3-CHO cell line. An
appropriate amount of protein, e.g. approximately
500cpm binding of RAMH at Kd, were incubated for 1
hour at room temperature in 250 ml final volume in
96-well plates in presence of 3H(R) a-Methylhistamine
(1 nM final concentration ='Kd). Non-specific binding
was determined using a 200 fold excess of cold (R)a -
Methylhistamine dihydrobromide. All compoundswere
tested at a single concentration in duplicates.
Compounds that showed an inhibition of [3H]-RAMH by
more than 50% were tested again to determine IC50 in a
serial dilution experiment. Ki's were calculated from
ICs0 based on Cheng- Prusoff equation ( Cheng, Y,
Prusoff, WH (1973) Biochem Pharmacol 22, 3099-3108). 1
The compounds of the present invention exhibit K;
values within the range of about 1 nM to about 1000
nM, preferably of about 1 nM to about 100 nM, and more
preferably of about 1 nM to about 30 nM. The following
table shows measured values for some selected
compounds of the present invention.The following table
shows measured values for some selected compounds of
the present invention. The compounds of formula (I)
and their pharmaceutically acceptable salts and esters
can be used as medicaments, e.g. in the form of
pharmaceutical preparations for enteral, parenteral or
topical administration. They can be administered, for
example, perorally, e.g. in the form of tablets,
coated tablets, dragees, hard and soft gelatine
capsules, solutions, emulsions or suspensions,
rectally, e.g. in the form of suppositories,
parenterally, e.g. in the form of injection solutions
or infusion solutions, or topically, e.g. in the form
of ointments, creams or oils. The production of the
pharmaceutical preparations can be effected in a
manner which will be familiar to any person skilled in
the art by bringing the described compounds of formula
(I) and their pharmaceutically acceptable salts, into
a galenical administration form together with
suitable, non-toxic, inert, therapeutically compatible
solid or liquid carrier materials and, if desired,
usual pharmaceutical adjuvants. Suitable carrier
materials are not only inorganic carrier materials,
but also organic 



carrier materials. Thus, for example, lactose, corn
starch or derivatives thereof, talc, stearic acid or
its salts can be used as carrier materials for
tablets, coated tablets, drag es and hard gelatine
capsules. Suitable carrier materials for soft gelatine
capsules are, for example, vegetable oils, waxes, fats
and semi-solid and liquid polyols (depending on the
nature of the active ingredient no carriers are,
however, required in the case of soft gelatine
capsules). Suitable carrier materials for the
production of solutions and syrups are, for example,
water, polyols, sucrose, invert sugar and the like.
Suitable carrier materials for injection solutions
are, for example, water, alcohols, polyols, glycerol
and vegetable oils. Suitable carrier materials for
suppositories are, for example, natural or hardened
oils, waxes, fats and semi-liquid or liquid polyols.
Suitable carrier materials for topical preparations
are glycerides, semi-synthetic and synthetic
glycerides, hydrogenated oils, liquid waxes, liquid
paraffins, liquid fatty alcohols, sterols,
polyethylene glycols and cellulose derivatives.Usual
stabilizers, preservatives, wetting and emulsifying
agents, consistencyimproving agents, flavour-improving
agents, salts for varying the osmotic pressure, buffer
substances, solubilizers, colorants and masking agents
and antioxidants come into consideration as
pharmaceutical adjuvants. The dosage of the compounds
of formula (I) can vary within wide limits depending
on the disease to be controlled, the age and the
individual condition of the patient and the mode of
administration, and will, of course, be fitted to the
individual requirements in each particular case. For
adult patients a daily dosage of about 1mg to about
1000 mg, especially about 1mg to about 100 mg, comes
into consideration. Depending on the dosage it is
convenient to administer the daily dosage in several
dosage units. The pharmaceutical preparations
conveniently contain about 0.1-500 mg, preferably
0.5-100 mg, of a compound of formula (I). The
following exampl i es serve to illustrate the present
invention in more detail. They are, however, not
intended to limit its scope in any manner. Examples
Intermediate 1
l-Ethyl-4-(4-nitro-pyridin-2-yl)-piperazine A mixture
of 2 g (13 mmol) 2-chloro-4-nitropyridine , 1.73 g (
15 mmol) 1-ethylpiperazine and 0.81 g (6 mmol)
N,N-diisopropylethylamine (DIPEA) in 19 ml DMF and 20
ml water was heated to 100 0C for 24 h. The
precipitate was filtered off and washed three times
with 4 ml of water and dried for 24 h under vacuum to
yield 2.03 g (68 %) of the title compound as yellow
oil (m/e): 236.7 (MH+; 100%). Intermediate 2
2-(4-Ethyl-piperazin-l-yl)-pyridin-4-ylamine A
solution of 2.03 g (9 mmol)
l-ethyl-4-(4-nitro-pyridin-2-yl) -piperazine in 30 ml
methanol was hydrogenate.d over 0.052 g Pd/C with 1bar
hydrogen for 3 h at room temperature. The mixture was
filtered and evaporated to dryness to yield the title
compound as yellow solid which was used without
further purification (m/e): 207.1 (MH+;
100%).Intermediate 3 



l-Cvclopentyl-4-(4-nitro-pyridin-2-yl)-piperazine and
Intermediate 4 l-(2-Chloro-py
tidin-4-yl')-4-cyclopentyl-piperazine A mixture of 5.6
g (35 mmol) 2-chloro-4-nitropyridine, 5.75 g (37 mmol)
1-cyclopentyl piperazine and 4,59 g (35 mmol)
N,N-diisopropylethylamine in 35 ml DMF and 12 ml water
was heated to 95 0C for 3 h . After evaporation to
dryness the residue was taken up in 150 ml NaHCO 3 aq.
and 150 ml ethyl acetate. The aqueous phase was
extracted two times with 150 ml ethyl acetate each and
the combined organic phases were washed twice with 10O
ml NaHCO 3 aq each and 100 ml NaCl aq. sat. and dried
with MgSO and evaporated to dryness. The residue was
purified with columnchromatography to yield 2.85 g (29
%) l-cyclopentyl-4~(4-nitro-pyridin-2-yl)- piperazine
(m/e): 277.3 (MH+; 100%) and 4.47 g (47 %)
l-(2-chloro-pyridin-4-yl)-4- cyclopentyl-piperazine
(m/e): 266.3 (MH+; 100%). Intermediate 5
2-(4-Cyclopentyl-piperazin-l-yl)-pyridin-4-ylamine A
mixture of 2.85 g (10 mmol)
l-cyclopentyl-4-(4-nitro-pyridin-2-yl)-piperazine and
0.285 g Pd/C (10 %) in 25 ml methanol was treated with
1bar hydrogen at room temperature for 3 h. After
filtration the mixture was evaporated to dryness to
yield 2.34 g (92 %) of the title compound as brownish
solid, (m/e): 247.4 (MH+; 100%). Intermediate 6
4-(4-Cydopentyl-piperazm-l-yl)-pyridin-2-ylamine A
mixture of 5.84 g (22 mmol)
l-(2-chloro-pyridin-4-yl)-4-cyclopentylpiperazine, 0.8
g copper powder in 41 ml 7M ammonia in methanol was
heated to 150 0C for 18 h. After evaporation to
dryness the residue was purified on silica eluting
with a gradient formed from dichloromethane/methanol
and NEt . The evaporation of the combined product
fractions yielded 1.29 g (24 %) of the title compound
as yellowish solid (m/e): 247.3 (MH+;
100%).Intermediate 7
2-(4-Cyclopentyl-piperazin-l-yl)-isonicotinonitrile A
mixture of 2 g (14 mmol) 2-chloro-4-cyanopyridine and
2.34 g (15 mmol) 1- cyclopentylpiperazine in 5 ml DMF
was heated to 80 0C for 16 h. The mixture was
evaporated under reduced pressure and the residue was
treated with 100 ml IM NaHCO aq. and extracted with
two times 100ml ethyl acetate. The combined organic
phases were dried with MgSO and evaporated under
reduced pressure to yield 3.4 g (92 %) of the title
compound as grey solid, (m/e): 257.3 (MH+; 100%).
Intermediate 8
C-[2-(4-Cyclopentyl-piperazin-l-yl)-pyridin-4-yl1-meth
ylamine A solution of 2.8 g (11 mmol)
2-(4-cyclopentyl-piperazin-l-yl)-isonicotinonitrile in
10 ml methanol, 15 ml ethyl acetate and 5 ml ammonia
was hydrogenated over Raney Nickel with 1 bar
hydrogen, at 30 0C for 4 h. The mixture was filtered
and the residue was washed with 20 ml ethyl acetate
three times. After evaporation of the organic phase
the residue was purified with preparative HPLC on
reversed phase to yield after evaporation of the
combined product fractions 1.21 g (42 %) of the title
compound as yellow solid. (m/e): 261.3 (MH +; 100%).
Example 1 



l-[2-(4-Ethyl-piperazin-l-yl)-pyridin-4-yl|-3-
rropyl-urea A mixture of 20.6 mg (0.1 mmol)
2~(4~ethyl-piperazin-l-yl)-pyridin-4-ylamine, 15 mg
(0.15 mmol) triethylamine and 9.4 mg (0.11 mmol)
1-isocyanato-propane in 1 ml dichloromethane was
stirred at room temperature for 16 h. After
evaporation the residue was taken up in 1ml
methanol/acetonitrile 1/1 and subjected to preparative
HPLC purification on reversed phase eluting with a
gradient of acetonitrile / water (0.05 %
triethylamine). The combined product fractions were
evaporated to dryness to yield 7.2 mg (25 %) of the
title compound, (m/e): 292.3 (MH +; 100%). According
to the procedure described for the synthesis of
Example 1 further pyridine derivatives have been
synthesized from the intermediates 2, 5, 6 and 8,
respectively, and commercially available reagents
listed in table 1. The examples are compiled in table
1 and comprise Example No. 2 to Example No. 56.Table
1Piperidinesulfonylureas and -thioureas, their
preparation, their use and pharmaceutical compositions
comprising them The present invention relates to
piperidinesulfonylureas and
piperidinesulfonylthioureas of the formula I, in which
A, X, R(1), R(2) and R(3) have the meanings indicated
below. The compounds of the formula I are valuable
active pharmaceutical ingredients which show in
particular an inhibiting effect on ATP-sensitive
potassium channels of the cardiac muscle and are
suitable, for example, for the treatment of disorders
of the cardiovascular system such as coronary heart
disease, arrhythmias, cardiac insufficiency,
cardiomyopathies or reduced contractility of the heart
or for the prevention of sudden cardiac death. The
invention further relates to processes for preparing
the compounds of the formula I , their use and
pharmaceutical compositions comprising them. For
certain benzenesulfonylureas, a blood sugar-lowering
effect or hypoglycemic effect has been described.
Glibenclamide is regarded as the prototype of such
blood sugar-lowering sulfonylureas and is used
therapeutically as agent for the treatment of diabetes
mellitus. Glibenclamide blocks ATP-sensitive potassium
channels (KATP channels) and is used in research as a
tool for studying such potassium channels. Besides its
blood sugar-lowering effect, glibenclamide also has
other effects which, however, have not been
therapeutically utilizable to date, including an
antifibrillatory effect on the heart. However, in the
treatment of arrhythmias or of ventricular
fibrillation or its pre-stages with glibenclamide the
pronounced lowering of blood sugar, which is
simultaneously caused by this substance, would in many
cases beundesired or even dangerous because it may
further worsen the patient's condition, so that
glibenclamide is not generally suitable as an
antiarrhythmic clinically. Various publications, for
example US-A-5574069, US-A-5698596, US-A-5476850,
US-A-5652268, US-B-6410573 or Gdgelein et al., J.
Pharmacol. Exp. Ther. 286, 1453 - 1464 (1998),
disclose antifibrillatory benzenesulfonylureas and
-thioureas which selectively block myocardial KATP
channels (SUR2A/Kir6.2 isoform) and have only a slight
hypoglycemic effect. US-B-6414030 describes the effect
of some of these compounds on the autonomic nervous
system. However, there is still a need for compounds
which have an improved profile of pharmacodynamic and
pharmacokinetic properties and which are suitable in
particular for the treatment of a disturbed cardiac
rhythm and its sequelae such as sudden cardiac death
or a 



weakened myocardial contractile force, especially in
ischemic conditions. Certain compounds of the formula
I in which X is oxygen, and structurally related
compounds have been disclosed. For example, in
US-A-3829434, US-A-3887561 , US-A-3914426,
US-A-3936455 or US-A-4315940
4~acylaminoethylpiperidine-1- sulfonylureas have been
described which comprise in the acyl group, instead of
the benzene ring depicted in formula I, a heterocyclic
ring such as, for example, pyridine, quinoline,
tetrahydrodioxopyrimidine or oxoisoindoline and which
have a hypoglycemic effect and are suitable for the
treatment of diabetes mellitus. Sarges et al., J. Med.
Chem. 19, 695 - 709 (1976), describe further
piperidinesulfonylureas which are structurally related
to the compounds of the formula I and have
hypoglycemic effects, and the compounds of the formula
I in which A is CH2-CH2, X is oxygen, R(1) is
n-propyl, n-hexyl or cyclohexyl, and the phenyl group
carrying the groups R(2) and R(3) is
5-chloro-2-methoxyphenyl. There are no indications
therein that the described compounds have any further
pharmacological effects. Surprisingly it has now been
found that the piperidinesulfonylureas and -thioureas
of the formula I show an inhibiting effect on
ATP-sensitive potassium channels in the heart and have
a favorable profile of properties, for example as
regards their selectivity, and are suitable for the
treatment of disorders of the cardiovascular system
such as, for example, arrhythmias and for the
prevention of sudden cardiac death.Accordingly, the
present invention relates to compounds of the formula
I, in which A is CH2, CH2-CH 2 or CH2-CH2-CH2; X is
oxygen or sulfur; R(1) is hydrogen, (Ci-C 6)-alkyl,
(C3-C7)-cycloalkyl or -(Ci-C 3)-alkyl-(C
3-C7)-cycloalkyl, where the (C3-C7)-cycloalkyl groups
can be substituted one or more times by (C1 C4)-
alkyl, and the (Ci-C 6)-alkyl, (C3-C7)-cycloalkyl and
~(Ci-C3)~alkyl-(C3-C7)-cycloalkyl groups can be
substituted one or more times by fluorine; R(2) and
R(3), which are independent of one another and can be
identical or different, are hydrogen, halogen,
(Ci~C4)-alkyl or (Ci-C 4)-alkoxy, where the (Ci-C 4)-
alkyl and (Ci~C-4)-alkoxy groups can be substituted
one or more times by fluorine; in all their
stereoisomeric forms and mixtures thereof in all
ratios, and their physiologically acceptable salts,
where R(1) cannot be n-propyl, n-hexyl or cyclohexyl
if at the same time A is CH2-CH2, X is oxygen and the
phenyl group carrying the groups R(2) and R(3) is
5-chloro~2-methoxyphenyl.When groups or substituents
can occur more than once in the compounds of the
formula I , they can all independently of one another
have the indicated meanings and can in each case be
identical or different. Alkyl denotes straight-chain
and branched saturated hydrocarbon residues. This also
applies when the alkyl group is substituted or is
present in another group, for example in an alkoxy
group. Examples of alkyl are methyl, ethyl, n-propyl,
isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl,
n-pentyl, 1-methylbutyl, isopentyl, neopentyl,
tert-pentyl, n-hexyl and isohexyl. Examples of alkoxy
are methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy,
isobutoxy, sec-butoxy and tert-butoxy. If an alkyl
group or alkoxy group is substituted one or more times
by fluorine, it can be substituted by 1, 2, 3 , 4, 5,
6, 7 , 8, 9, 10, 11, 12 or 13 fluorine atoms. The
fluorine 



atoms can be present at any positions in the alkyl
group or the alkoxy group. Examples of
fluorine-substituted alkyl groups are trifluoromethyl,
2-fluoroethyl, 2,2,2- trifluoroethyl,
pentafluoroethyl, 3,3,3-trifluoropropyl,
2,2,3,3,3-pentafluoropropyl and heptafluoroisopropyl.
Examples of fluorine-substituted alkoxy groups are
trifluoromethoxy, 2,2,2-trifluoroethoxy,
pentafluoroethoxy and 3,3,3-trifluoropropoxy. Examples
of cycloalkyl are cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl and cycloheptyl. If a
cycloalkyl group is substituted one or more times by
alkyl groups, it can be substituted, for example, by
1, 2, 3 or 4 identical or different alkyl groups.
Examples of alkyl substituents on a cycloalkyl group
are methyl, ethyl, isopropyl and tert-butyl, in
particular methyl. Alkyl substituents can be present
at any positions in the cycloalkyl group, for example
at the 1 position, i.e. on the carbon atom by which
the cycloalkyl group is bonded, the 2 position, the 3
position or the 4 position. Examples of
alkyl-substituted cycloalkyl groups are
1-methylcyclopropyl, 2,2- dimethylcyclopropyl,
1-methylcyclopentyl, 2,3-dimethylcyclopentyl,
Amethylcyclohexyl, 4-tert-butylcyclohexyl and
3,3,5,5-tetramethylcyclohexyl. If a cycloalkyl group
is substituted one or more times by fluorine, it can
be substituted by 1, 2, 3 , 4 , 5, 6, 7, 8, 9, 10, 11,
12 or 13 fluorine atoms, for example. A cycloalkyl
group can also be substituted simultaneously by
fluorine and alkyl. The fluorine atoms can be present
at any positions in the cycloalkyl group and can also
bepresent in an alkyl substituent on the cycloalkyl
group. Examples of fluorinesubstituted cycloalkyl
groups are 1-fluorocyclohexyl, 4,4-difluorocyclohexyl
and 3,3,4,4,5,5-hexafluorocyclohexyl. The above
explanations accordingly apply to the alkyl subgroup
and the cycloalkyl subgroup in the -(Ci-C
3)-alkyl-(C3-C7)-cycloalkyl group which is bonded via
the (C1- C3)-alkyl group to the remainder of the
molecule. A -(Ci-C 3)-alkyl-(C 3-C7)-cycloalkyl group
can be substituted by fluorine in the alkyl subgroup
and/or in the cycloalkyl subgroup, and/or be
substituted by alkyl in the cycloalkyl subgroup.
Examples of -(Ci-C 3)-alkyl-(C3-C7)-cycloalkyl are
cyclopropylmethyl-, cyclobutylmethyl-,
cyclopentylmethyl-, cyclohexylmethyl-,
cycloheptylmethyl-, 1-cyclopropylethyl-, 2-
cyclopropylethyl-, 2-cyclobutylethyl-,
1-cyclopentylethyl-, 2-cyclopentylethyl-, 1-
cyclohexylethyl-, 2-cyclohexylethyl-,
1-cycloheptylethyl-, 2-cycloheptylethyl-, 2-
cyclopropyl-1 -methylethyl-, 2-cyclobutyl-1
-methylethyl-, 2-cyclopentyl-1 -methylethyl-,
2-cyclohexyl-1 -methylethyl-, 2-cycloheptyl-1
-methylethyl-, 3-cyclopropylpropyl-, 3-
cyclopentylpropyl-, 3-cyclohexylpropyl-, and
3-cycloheptylpropyl-. Halogen denotes fluorine,
chlorine, bromine or iodine, preferably chlorine or
fluorine. The groups R(2) and R(3) can be present at
any positions on the phenyl group carrying them. The
carbon atoms not carrying the groups R(2) and R(3) and
the CO group in the phenyl group depicted in formula I
carry hydrogen atoms. It is thus possible in
substituted phenyl groups for the substituents to be
present at any positions. In monosubstituted phenyl
groups, the substituent can be present at the 2
position, the 3 position or the 4 position. In
disubstituted phenyl groups, the substituents can be
present at the 2,3 position, 2,4 position, 2,5
position, 2,6 position, 3,4 position or 3,5 position.
Examples of the phenyl group carrying the groups R(2)
and R(3) are unsubstituted phenyl, 2-methylphenyl,
3-methylphenyl, 4-methylphenyl, 2,3-dimethylphenyl,
2,4-dimethylphenyl, 2,5-dimethylphenyl,
2,6-dimethylphenyl, 3,4- 



dimethylphenyl, 3,5-dimethylphenyl, 2-isobutylphenyl,
3-isobutylphenyl, 4- isobutylphenyl,
2-tert-butylphenyl, 3-tert-butylphenyl,
4-tert-butylphenyl, 2- methoxyphenyl, 3-methoxyphenyl,
4-methoxyphenyl, 2,3-dimethoxyphenyl,
2,4-dimethoxyphenyl, 2,5-dimethoxyphenyl,
2,6-dimethoxyphenyl, 3,4-dimethoxyphenyl,
3,5-dimethoxyphenyl, 2-isobutoxyphenyl,
3-isobutoxyphenyl, 4-isobutoxyphenyl, 2-
tert-butoxyphenyl, 3-tert-butoxyphenyl,
4-tert-butoxyphenyl, 2-fluorophenyl, 3- fluorophenyl,
4-fluorophenyl, 2,3-difluorophenyl,
2,4-difluorophenyl, 2,5- difluorophenyl,
2,6-difluorophenyl, 3,4-difluorophenyl,
3,5-difluorophenyl, 2- chlorophenyl, 3-chlorophenyl,
4-chlorophenyl, 2,3-dichlorophenyl,
2,4-dichlorophenyl, 2,5-dichlorophenyl,
2,6-dichlorophenyl, 3,4-dichlorophenyl,
3,5-dichlorophenyl, 2- bromophenyl, 3-bromophenyl,
4-bromophenyl, 2-iodophenyl, 3-iodophenyl, 4-
iodophenyl, 2-trifluoromethylphenyl,
3-trifluoromethylphenyl, 4-trifluoromethylphenyl,
3,4-bis(trifluoromethyl)phenyl,
3,5-bis(trifluoromethyl)phenyl, 2-
trifluoromethoxyphenyl, 3-trifluoromethoxyphenyl,
4-trifluoromethoxyphenyl, etc., and, in the case of
substituted phenyl groups carrying two different
substituents from the substituents embraced by the
definition of R(2) and R(3), all possible combinations
with respect to the kind of the substituents and with
respect to their positions on the phenyl ring
including for example, in the case of a phenyl group
substituted by fluorine and methyl,
3-fluoro-2-methylphenyl, 4-fluoro-2-methylphenyl,
5-fluoro~2- methylphenyl, 2-fluoro-6-methylphenyl,
2-fluoro-3-methylphenyl, 4-fluoro-3- methylphenyl,
3-fluoro-5-methylphenyl, 2-fluoro-5-methylphenyl,
2-fluoro-4- methylphenyl, 3-fluoro-4~methylphenyl, in
the case of a phenyl group substituted by fluorine and
methoxy, 3-fluoro-2-methoxyphenyl,
4-fluoro-2-methoxyphenyl, 5-fluoro- 2-methoxyphenyl,
2-fluoro-6-methoxyphenyl, 2-fluoro-3-methoxyphenyl,
4-fluoro-3- methoxyphenyl, 3-fluoro-5-methoxyphenyl,
2-fluoro-5-methoxyphenyl, 2-fluoro-4- methoxyphenyl,
3-fluoro-4-methoxyphenyl, in the case of a phenyl
group substituted by chlorine and methoxy,
3-chloro-2-methoxy phenyl, 4-chloro-2-methoxyphenyl,
5- chloro-2-methoxyphenyl, 2-chloro-6-methoxyphenyl,
2-chloro-3-methoxyphenyl, 4- chloro-3-methoxyphenyl,
3-chloro-5-methoxyphenyl, 2-chloro-5-methoxyphenyl, 2-
chloro-4-methoxyphenyl, 3-chloro-4-methoxyphenyl, in
the case of phenyl group substituted by chlorine and
trifluoromethoxy, 3-chloro-2-trifluoromethoxyphenyl,
4- chloro-2-trifluoromethoxyphenyl,
5-chloro-2-trifluoromethoxyphenyl, 2-chloro-6-
trifluoromethoxyphenyl,
2-chloro-3-trifluoromethoxyphenyl, 4-chIoro-3-
trifluoromethoxyphenyl,
3-chloro-5-trifluoromethoxyphenyl, 2-chloro-5-
trifluoromethoxyphenyl,
2-chloro-4-trifluoromethoxyphenyl,
3-chloro-4-trifluoromethoxyphenyl, in the case of a
phenyl group substituted by tert-butyl- and methoxy,
3-tert-butyl-2-methoxyphenyl,
4-tert-butyl-2-methoxyphenyl, 5-tert-butyl-2-
methoxyphenyl, 2-tert-butyl-6-methoxyphenyl,
2-tert-butyl-3-methoxyphenyl, 4-tertbutyl-
3-methoxyphenyl, 3-tert-butyl-5-methoxyphenyl,
2-tert-butyl-5-methoxyphenyl,
2-tert-butyl-4-methoxyphenyl,
3-tert-butyl-4-methoxyphenyl, etc. The present
invention includes all stereoisomeric forms of the
compounds of the formula I, for example all possible
enantiomers and diastereomers. Centers of asymmetry
which are present in the compounds of the formula I,
for example in the groups R(1), R(2), R(3), can all
independently of one another have the S configuration
or the R configuration. The invention likewise
includes mixtures of two or more stereoisomeric forms,
for example mixtures of enantiomers and/or 



diastereomers, in all ratios. For example, the
invention includes enantiomers in enantiomerically
pure and in substantially enantiomerically pure form,
both as levorotatory and as dextrorotatory antipodes,
in the form of racemates, and in the form of mixtures
of the two enantiomers in all ratios. The invention
includes diastereomers in the form of pure and
substantially pure diastereomers, including meso
compounds, for example, and in the form of mixtures of
two or more diastereomers in all ratios. If a
cis/trans isomerism (or E/Z isomerism) is present, the
invention includes the cis form, the trans form and
mixtures of these forms in all ratios. Individual
stereoisomers can be prepared if desired by separating
a mixture by conventional methods, for example by
chromatography or crystallization, or by using
stereochemical^ uniform starting substances in the
synthesis, or by means of stereoselective reactions. A
separation of stereoisomers can be preceded where
appropriate by a derivatization. Separation of a
stereoisomer mixture can take place at the stage of
the compounds of the formula I or at the stage of an
intermediate during the synthesis. The invention also
includes all tautomeric forms of the compounds of the
formula I. Physiologically acceptable salts of the
compounds of the formula I are in particular salts
with a non-toxic salt component and preferably
pharmaceutically usable salts. They can contain
inorganic or organic or salt components. Such salts
can beprepared, for example, from compounds of the
formula I and non-toxic inorganic or organic bases.
Examples of suitable bases are suitable alkali metal
compounds or alkaline earth metal compounds, such as
sodium hydroxide or potassium hydroxide, or ammonia or
organic amino compounds or quaternary ammonium
hydroxides. Reactions of compounds of the formula I
with bases to prepare the salts are generally carried
out by conventional procedures in a solvent or
diluent. If acidic groups are present, in many cases
the sodium, potassium, magnesium or calcium salts or
ammonium salts, which can also carry one or more
organic residues on the nitrogen atom, are
advantageous salts because of the physiological and
chemical stability. Salt formation on the
carbamoyl-substituted nitrogen atom of the sulfonamide
group leads to compounds of the formula II, in which
A, X, R(1), R(2) and R(3) have the meanings indicated
above, and the cation M is, for example, an alkali
metal ion or an equivalent of an alkaline earth metal
ion, for example the sodium, potassium, magnesium or
calcium ion, or the unsubstituted ammonium ion or an
ammonium ion having one or more organic residues. An
ammonium ion representing M can also be, for example,
the cation obtained from an amino acid, in particular
a basic amino acid such as, for example, lysine or
arginine, by protonation. The present invention also
includes all salts of the compounds of the formula I
which, because of low physiological tolerability, are
not directly suitable for use in medicaments but are
suitable, for example, as intermediates for chemical
reactions or for preparing physiologically acceptable
salts, for example by anion exchange or cation
exchange. The present invention further includes all
solvates of compounds of the formula I, for example
hydrates or adducts with alcohols, and derivatives of
thecompounds of the formula I and prodrugs and active
metabolites of compounds of the formula I . The group
A is preferably CH2-CHb. 



One embodiment of the present invention relates to
compounds of the formula I in which X is sulfur, i.e.
compounds of the formula Ia, in all their
stereoisomeric forms and mixtures thereof in all
ratios, and their physiologically acceptable salts.
Another embodiment of the invention relates to
compounds of the formula I in which X is oxygen, i.e.
compounds of the formula Ib, in all their
stereoisomeric forms and mixtures thereof in all
ratios, and their physiologically acceptable salts.
The residues A, R(1), R(2) and R(3) in the formulae Ia
and Ib have the meanings indicated above. R(1) is
preferably (CrC 6)-alkyl, (C3-C7)-cycloalkyl or -(Ci-C
3)-alkyl-(C 3-C7)-cycloalkyl, where the
(C3-C7)-cycloalkyl groups can be substituted one or
more times by (Ci-C 4)- alkyl, and the (CrC b)-alkyl,
(C3-C7)-cycloalkyl and -(Ci-C 3)-alkyl-(C
3-C7)-cycloalkyl groups can be substituted one or more
times by fluorine. R(1) is particularlypreferably
(Ci-C 4)-alkyl, (C3-C6)-cycloalkyl or
-CH2-(C3-C6)-cycloalkyl, where the (C3- C6)-cycloalkyl
groups can be substituted once or twice by (Ci-C
4)-alkyl, and the (C1- C4)-alkyl, (C3-C6)-cycloalkyl
and -CH2-(C3-C6)-cycloalkyl groups can be substituted
one or more times by fluorine. R(1) is very
particularly preferably (Ci~C4)-alkyl or (C3-
C6)-cycloalkyl, where the (C3-C6)-cycloalkyl group can
be substituted once or twice by (Ci-C 4)-alkyl, and
the (Ci-C 4)-alkyl and (C3-C6)-cycloalkyl groups can
be substituted one or more times by fluorine. R(1) is
especially preferably (Ci-C 3)~alkyl or cyclopropyl,
very especially preferably (Ci-C 3)-alkyl, in
particular (Ci-C 2)-alkyl, all of which can be
substituted one or more times by fluorine. The number
of carbon atoms in the R(1) group is preferably 1, 2 ,
3 , 4, 5, 6 or 7, particularly preferably 1, 2 , 3, 4
, 5 or 6, very particularly preferably 1, 2, 3 or 4.
The number of carbon atoms in the R(1) group is
especially preferably 1, 2 or 3, i.e., in this
embodiment of the invention R(1) is methyl, ethyl,
n-propyl, isopropyl or cyclopropyl, all of which can
also be substituted one or more times by fluorine. In
the particular case of compounds of the formula I in
which X is oxygen, the number of carbon atoms in the
R(1) group is more preferably 1 or 2, i.e., in this
embodiment R(1) is methyl or ethyl, both of which can
also be substituted one or more times by fluorine. In
one embodiment of the present invention, the R(1)
group is not substituted by fluorine. The phenyl group
carrying the groups R(2) and R(3) is preferably a
substituted phenyl group, i.e., at least one of the
group R(2) and R(3) is preferably different from
hydrogen. One embodiment relates to compounds of the
formula I in which the two groups R(2) and R(3), which
can be present at any positions, are different from
hydrogen. In this embodiment, one of the groups R(2)
and R(3) is preferably at the 2 position and the other
is at the 5 position. It is particularly preferred in
this embodiment for one (C-i-C4)-alkyl or
(C-i-C4)-alkoxy substituent, very particularly
preferably one (Ci-C 4)-alkoxy substituent, all of
which can also be substituted by one or more fluorine
atoms, to be at the 2 position, and one (Ci-C 4)-alkyl
substituent, which can also be substituted by one or
more fluorine atoms, or one halogen substituent, very
particularly preferably one halogen substituent, to be
at the 5 position of the phenyl group. Examples of
this embodiment are compounds of the formula I in
which the phenyl group carrying the groups R(2) and
R(3) is a 2-(Ci-C 4)-alkoxy-5-(Ci-C 4)-alkylphenyl
group or a 2-(Ci~C4)-alkoxy-5-halophenyl group, in
particular a 2-(Ci-C 4)-alkoxy-5-halophenyl group, for
example a 5-chloro-2- methoxyphenyl group, a
5-fluoro-2-methoxyphenyl group or a 5-tert-butyl-2- 



methoxyphenyl group, where the alkyl groups and alkoxy
groups in all these groups can also be substituted by
one or more fluorine atoms. In one embodiment of the
present invention, alkyl and alkoxy groups
representing the two groups R(2) and R(3) are not
substituted by fluorine. In another embodiment of the
invention, in one of the groups R(2) and R(3) an alkyl
or alkoxy group representing this group can be
substituted by one or more fluorine atoms. A (Ci-C
4)-alkoxy group representing R(2) and/or R(3) is
preferably a (C-i-C3)-alkoxy group. Preferred
compounds of the formula I are those compounds in
which in the general definition of the compounds of
the invention or in a particular embodiment one or
more of the groups present therein have preferred
meanings, where all combinations of two or more
preferred meanings and/or features of particular
embodiments are a subject of the present invention.
Also with respect to all preferred compounds of the
formula I, as well as with respect to all disclosed
specific compounds of the formula I, such as, for
example, the compounds of the examples, the present
invention includes all their stereoisomeric forms and
mixtures thereof in all ratios, and all their
physiologically acceptable salts. Thus, for example, a
group of preferred compounds of the formula I is
formed by those compounds in which X is sulfur and, at
the same time, R(1) is (Ci-C 3)-alkyl or cyclopropyl,
preferably (Ci-C 3)-alkyl, or X is oxygen and, at the
same time, R(1) is (CrC 2)-alkyl, where the group A in
these compounds is preferably CH2-CH2 and/or the
phenyl group carrying the groups R(2) and R(3) is
preferably a 2-(Ci-C 4)-alkoxy- 5-halophenyl group,
particularly preferably a
2-(Ci-C3)-alkoxy-5-halophenyl group, in all their
stereoisomeric forms and mixtures thereof in all
ratios, and their physiologically acceptable salts. A
particularly preferred group of compounds of the
formula I is formed by those compounds in which X is
sulfur and, at the same time, R(1) is (Ci-C 3)-alkyl,
or X is oxygen and, at the same time, R(1) is (Ci-C
2)-alkyl, and the phenyl group carrying the groups
R(2) and R(3) is 5-chloro-2-methoxyphenyl,where the
group A in these compounds is preferably CH2-CH2, in
all their stereoisomeric forms and mixtures thereof in
all ratios, and their physiologically acceptable
salts. The present invention also relates to processes
for preparing the compounds of the formula I which are
explained in detail below and by which the compounds
according to the invention are obtainable. Compounds
of the formula I in which X is sulfur and R(1) is
different from hydrogen, i.e.
piperidinesulfonylthioureas of the formula Ia, in
which A, R(2) and R(3) have the meanings indicated
above, and R(1) has the meanings indicated above with
the exception of hydrogen, can be prepared, for
example, by reacting piperidinesulfonamides of the
formula III, in which A, R(2) and R(3) have the
meanings indicated above, in an inert solvent or
diluent with a base and with an R(1)-substituted
isothiocyanate of the formula IV, R(I)-N=C=S IVin
which R(1) has the meanings indicated above with the
exception of hydrogen. The compounds of the formula IV
are commercially available or can be prepared by or in
analogy to methods described in the literature from
amines of the formula R(I)-NH 2, in which R(1) has the
meanings indicated above with the exception of
hydrogen. Examples of suitable bases are alkali metal
and alkaline earth metal hydroxides, 



hydrides, carbonates, amides and alkoxides, such as
sodium hydroxide, potassium hydroxide, calcium
hydroxide, sodium hydride, potassium hydride, calcium
hydride, potassium carbonate, cesium carbonate, sodium
amide, potassium amide, sodium methoxide, sodium
ethoxide, potassium tert-butoxide, tertiary amines and
quaternary ammonium hydroxides. The reaction of the
compound of the formula III with the base can
initially be carried out in a separate step, and the
resulting salt of formula V, in which A, R(2) and R(3)
have the meanings indicated above, and the cation M1
is an alkali metal ion, for example a sodium ion,
potassium ion or cesium ion, or an equivalent of an
alkaline earth metal ion, for example of a magnesium
ion or calcium ion, or is an ammonium ion which is
inert under the reaction conditions, for example a
quaternary ammonium ion, can also be isolated as
intermediate, if desired. However, in a particularly
advantageous manner, the salt of the formula V can
also be generated in situ from the compound of the
formula III and directly reacted with the
isothiocyanate of the formula IV. Examples of suitable
inert solvents or diluents are ethers such as
tetrahydrofuran (THF), dioxane, ethylene glycol
dimethyl ether (DME) or diglyme, ketones such as
acetone or butanone, nitriles such as acetonitrile,
nitro compounds such as nitromethane, esters such as
ethyl acetate, amides such as dimethylformamide (DMF)
or N-methyl-2-pyrrolidone (NMP), hexamethylphosphoric
triamide (HMPT), sulfoxides such as dimethyl sulfoxide
(DMSO) or hydrocarbons such as benzene, toluene or
xylenes, or mixtures of these solvents. The reaction
ofthe compound of the formula III or V with the
compound of the formula IV is generally carried out at
temperatures of about 20 0C to about 140 0C, in
particular of about 40 0C to about 120 0C. Compounds
of the formula I in which X is oxygen and R(1) is
different from hydrogen, i.e. piperidinesulfonylureas
of the formula Ib, in which A, R(2) and R(3) have the
meanings indicated above, and R(1) has the meanings
indicated above with the exception of hydrogen, can be
prepared, for example, in analogy to the synthesis of
the thiourea derivatives of the formula Ia which is
described above, by reacting piperidinesulfonamides of
the formula III or their salts of the formula V in an
inert solvent or diluent with an R(1)-substituted
isocyanate of the formula Vl, R(I)-N=C=O Vl in which
R(1) has the meanings indicated above with the
exception of hydrogen, and, where appropriate, a base.
The above explanations regarding the reaction with
isothiocyanates apply correspondingly to the reaction
with isocyanates. Compounds of the formula I in which
R(1) is hydrogen can be obtained according to the
above-described syntheses by reacting compounds of the
formula III or their salts of the formula V, instead
of with an isothiocyanate of the formula IV or an
isocyanate of the formula Vl, with a silyl
isothiocyanate or a silyl isocyanate, for example a
tri((C-i-C4)-alkyl)silyl isothiocyanate or a tri((Ci-C
4)-alkyl)silyl isocyanate such as trimethylsilyl
isothiocyanate or trimethylsilyl isocyanate, which are
commerciallyavailable, and converting the initially
obtained (thio)ureas which are silyl-substituted on
the terminal nitrogen atom of the (thio)urea group, by
hydrolysis or treatment with a fluoride into the
compounds of the formula I in which R(1) is hydrogen.
Piperidinesulfonylureas of the formula Ib in which
R(1) is different from hydrogen can also be prepared
from piperidinesulfonamides of the formula III or
their salts of the 



formula V by reaction with N-R(I )-substituted
2,2,2-trichloroacetamides of the formula VII,
CI3C-CO-NH-R(I) VII in which R(1) has the meanings
indicated above with the exception of hydrogen and
which are commercially available or can be prepared by
or in analogy to methods in the literature from amines
of the formula R(I)-NHb, in which R(1) has the
meanings indicated above with the exception of
hydrogen, and, where appropriate, a base in an inert
solvent. The above explanations regarding the reaction
with isothiocyanates apply correspondingly also to the
reaction with 2,2,2-trichloroacetamides, the latter
reaction generally being carried out at elevated
temperature, for example at temperatures of
approximately 60 0C to approximately 120 0C, and
preferably using a higher-boiling solvent whose
boiling point is at or above the reaction temperature,
for example N-methyl-2-pyrrolidone. The compounds of
the formula I can also be prepared by reacting
piperidinesulfonyl isothiocyanates and isocyanates of
the formula VIII,in which A, X, R(2) and R(3) have the
meanings indicated above, with amines of the formula
R(I)-NH 2 in which R(1) has the meanings indicated
above. The sulfonyl isocyanates of the formula VIII,
in which X is oxygen, can be prepared from the
piperidinesulfonamides of the formula III or their
salts of the formula V by conventional methods, for
example by reaction in an inert solvent with phosgene,
N,N'-carbonyldiimidazole or a chloroformic ester, for
example a (Ci-C 4)-alkyl chloroformate such as ethyl
chloroformate. Depending on how the reaction is
carried out, other intermediates may also occur
instead of the isocyanate or in addition to the
isocyanate of the formula VIII, for example
sulfonylurethanes. To prepare the sulfonyl
isothiocyanates of the formula VIII, in which X is
sulfur, the piperidinesulfonamides of the formula III
or their salts of the formula V can be reacted, for
example, with alkali metal hydroxides and carbon
disulfide in an inert solvent such as DMF, DMSO or
NMP. The obtained dialkali metal salt of the
sulfonyldithiocarbamic acid can be reacted in an inert
solvent with phosgene or a phosgene substitute such as
triphosgene or with a chloroformic ester or with
thionyl chloride. The sulfonyl isocyanate or
isothiocyanate of the formula VIII or other
intermediate, which is generally obtained in the form
of a solution, can then be reacted in situ with an
amine of the formula R(I)-NH 2 in which R(1) has the
meanings indicated above including, specifically for
the preparation of compounds of the formula I in which
R(1) is hydrogen, ammonia. Piperidinesulfonylureas of
the formula Ib can also be prepared from the
corresponding piperidinesulfonylthioureas of the
formula Ia by a desulfurization, i.e. conversion of
the C=S group into the C=O group. Replacement of the
sulfur atom in the C=S group of the compounds of the
formula Ia by an oxygen atom can be achieved, for
example, by treating the compound of the formula Ia
with an oxide or salt of a heavy metal or with an
oxidizing agent in an inert solvent or diluent, for
example water or a mixture of water and an organic
solvent. Examples of suitable oxidizing agents for the
desulfurization are peroxides such as hydrogen
peroxide or sodium peroxide, or nitrous acid.The
intermediates of the formula III, i.e. the
corresponding 4-(benzamidomethyl)piperidine-1
-sulfonamides, 4-(2-benzamidoethyl)piperidine-1 - 



sulfonamides and 4-(3-benzamidopropyl)piperidine-1
-sulfonamides, can be prepared by or in analogy to
methods in the literature as described, for example,
in Sarges et al., J. Med. Chem. 19, 695 - 709 (1976).
For this purpose, the 4- aminomethylpiperidine-1
-sulfonamide or the 4-(2-aminoethyl)piperidine-1-
sulfonamide or the 4-(3-aminopropyl)piperidine~1
-sulfonamide or a salt thereof, for example the
hydrochloride, can be acylated under standard
conditions with the appropriate benzoic acids or
reactive derivatives thereof, for example benzoyl
chlorides, benzoic anhydrides or reactive esters. If
the acylation is to be carried out with a benzoic
acid, generally the acid is initially activated with a
conventional coupling reagent, for example
propanephosphonic anhydride (PPA), N1N1-
carbonyldiimidazole (CDI), a carbodiimide such as
N.N'-diisopropylcarbodiimide (DIC),
N,N'-dicyclohexylcarbodiimide (DCC) or N-ethyl-N'-(3-
dimethylaminopropyl)carbodiimide hydrochloride (EDC),
O-(cyano(ethoxycarbonyl)methyleneamino)-N,N,N',N'-tetr
amethyluronium tetrafluoroborate (TOTU) or ethyl-1
,2-dihydro-2-ethoxy-1-quinolinecarboxylate (EEDQ), or,
for example, converted into a mixed anhydride with a
chloroformic ester such as ethyl or isobutyl
chloroformate. The acylation usually takes place in
the presence of a suitable base, for example a
tertiary amine such as triethylamine or ethyl
diisopropylamine or an alkali metal carbonate such as
sodium carbonate. The 4-aminomethylpiperidine-1
-sulfonamide, 4-(2-aminoethyl)piperidine-1 -
sulfonamide and 4-(3-aminopropyl)piperidine-1
-sulfonamide or a salt thereof such as, for example,
the hydrochloride can be prepared, for example, by the
method for preparing
4-(2-aminoethyl)piperidine-1-sulfonamide described in
Sarges et al., J. Med. Chem. 19, 695 - 709 (1976), by
converting 4-phthalimidomethylpiperidine or
4-(2-phthalimidoethyl)piperidine or
4-(3-phthalimidopropyl)piperidine or a salt thereof
such as, for example, the hydrochloride by reaction
with sulfamide SO2(NH2)2 in pyridine at the reflux
temperature into the 4-phthalimidoalkylpiperidine-1
-sulfonamide, and eliminating the phthaloyl group
therefrom by treatment with hydrazine in methanol at
reflux temperature and subsequently with hydrochloric
acid.4-(2-Phthalimidoethyl)piperidine can be obtained,
for example, according to the synthesis described in
Sarges et al., J. Med. Chem. 19, 695 - 709 (1976), by
reacting 4-(2-aminoethyl)pyridine, which is described
in Brady et al., J. Org. Chem. 26, 4757 - 4758 (1961),
in xylene in the presence of triethylamine with
phthalic anhydride, and converting the pyridine ring
in the resulting 4-(2-phthalimidoethyl)pyridine by
catalytic hydrogenation, for example in the presence
of a transition metal catalyst such as platinum
dioxide, into the piperidine ring.
4-(Phthalimidomethyl)piperidine, which is described in
Yoneda et al., Bioorg. Med. Chem. Lett. 11, 1261 -
1246 (2001), can be obtained, for example, from
commercially available 4-aminomethylpiperidine by
reaction with phthalic anhydride, and
4-(3-phthalimidopropyl)piperidine can be obtained in
analogy to,4-(2-phthalimidoethyl)piperidine from 4-(3-
phthalimidopropyl)pyridine whose synthesis is
described in Mayer et al., HeIv. Chim Acta 65, 1868 -
1884 (1982). The compounds of the formula III can also
be synthesized via other reaction sequences. For
example, to prepare compounds of the formula III in
which A is CH2-CH2, initially 4-(2-aminoethyl)pyridine
can be acylated on the primary amino 



group with the appropriate benzoic acid or a reactive
derivative thereof, for example with
5-chloro-2-methoxybenzoyl chloride in the case of the
preparation of compounds in which the phenyl group
carrying the groups R(2) and R(3) is a 5-chloro-2-
methoxyphenyl group. The above explanations apply
correspondingly to this acylation. The pyridine ring
in the acylation product can then be converted by
catalytic hydrogenation, for example in the presence
of a transition metal catalyst such as platinum
dioxide, into the piperidine ring, with the reaction
conditions to be chosen where appropriate so that
substituents present in the benzoyl group are not
adversely affected, as is explained in Sarges et al.,
J. Med. Chem. 19, 695 - 709 (1976), and is familiar to
the skilled person. The resulting 4-(2-
benzamidoethyl)piperidine can then be converted with
sulfamide, for example in DME at the reflux
temperature, into the compound of the formula III.
Compounds of the formula III in which A is CH2 or CH
-CH2-CH2 can be prepared in an analogous manner by
starting from 4-aminomethylpyridine or
4-(3-aminopropyl)pyridine.The compounds of the formula
I inhibit ATP-sensitive potassium channels and
influence the action potential of cells, especially of
myocardial cells or cardiac muscle cells. They have in
particular a normalizing effect on a disturbed action
potential as is present, for example, in cases of
ischemia, and are suitable, for example, for the
treatment of disorders of the cardiovascular system or
of heart diseases. The compounds of the formula I are
particularly suitable for the treatment of arrhythmias
and their sequelae, for example ventricular
fibrillation or sudden cardiac death, and for the
treatment of a reduced contractility of the heart as
may occur as a consequence of coronary heart disease,
cardiac insufficiency or cardiomyopathy. Treatment of
diseases here includes the therapy of existing
pathological changes or dysfunctions of the body or of
existing symptoms with the aim of alleviation,
diminution or cure, as well as the prophylaxis or
prevention of pathological changes or dysfunctions of
the body or of symptoms in humans or animals, who are
susceptible thereto and require such a prophylaxis or
prevention, with the aim of preventing or reducing
their occurrence or attenuating them in the event of
their occurrence. As an example, a preventive
medication with the aim of preventing sudden cardiac
death or the occurrence of a myocardial infarction in
patients, who are susceptible to myocardial
reinfarctions or sudden cardiac death caused by
arrhythmias, may be mentioned. The treatment of
diseases applies both to acute and to chronic cases.
The activity of the compounds of the formula I can be
demonstrated, for example, in the pharmacological
model which is described below and in which the action
potential duration is determined on the guinea pig
papillary muscle. The selectivity of the compounds can
be demonstrated in the pharmacological models which
are described below and in which the hypoglycemic
effect and the effect on coronary flow are determined.
Preferred compounds of the formula I act as selective
inhibitors of the cardiac ATP-sensitive potassium
channel (SUR2A/Kir6.2 isoform). Owing to an only small
effect on the pancreatic and the vascular
ATP-sensitive potassium channel (SUR1/Kir6.2 and
SUR2B/Kir6.2 isoforms), such substances do not lead to
a substantial lowering of the blood sugar level, or
blood glucose level, which is generally unwanted in
non-diabetic patients, nor to a constriction of blood
vessels,especially coronary vessels, which would lead
to a generally unwanted reduction in 



blood flow. On the other hand, in diabetic patients an
effect on the pancreatic ATPsensitive potassium
channel and the reduction in the blood sugar level
which is associated therewith, may be advantageous for
the treatment of, for example, cardiac arrhythmias or
a reduced contractility of the heart associated with
coronary heart disease or for the prevention of sudden
cardiac death, and a respective profile of properties
of a compound of the formula I may be aimed at. In
addition, the compounds of the formula I can also have
an effect on the peripheral and/or central autonomic
nervous system and, in particular, influence
ATP-sensitive potassium channels of the vagal or
parasympathetic nervous system. They therefore have a
stimulating effect on the vagal nervous system, in
particular a stimulating effect on the vagal nervous
system of the heart through inhibition of
ATP-sensitive potassium channels on the cardiac nerve,
and are suitable for the treatment of a vagal
dysfunction or of a sympathovagal imbalance,
especially a vagal dysfunction of the heart. A
dysfunction of the vagal nervous system of the heart
can, for example, occur temporarily in the event of a
cardiac oxygen deficit which may lead to a reduced
secretion of vagal neurotransmitters, for instance
acetylcholine. The compounds of the formula I and
their physiologically acceptable salts can therefore
be used on animals, preferably on mammals, and in
particular on humans, as pharmaceutical or medicament
on their own, in mixtures with one another or in the
form of pharmaceutical compositions or pharmaceutical
products. Examples of mammals on which the compounds
of the formula I can be used or tested are monkeys,
dogs, mice, rats, rabbits, guinea pigs, cats and
larger productive animals such as, for example, cattle
and pigs. The present invention also relates to the
compounds of the formula I defined as indicated above,
and their physiologically acceptable salts for use as
pharmaceutical, and pharmaceutical compositions, or
pharmaceutical preparations, and pharmaceutical
products and medicaments which comprise an effective
dose of at least one compound of the formula I as
defined above, and/or of a physiologically acceptable
salt thereof as active ingredient and a
pharmaceutically acceptable carrier, i.e. one or more
pharmaceutically acceptable carrier substances and/or
auxiliary substances.The invention also relates to the
use of compounds of the formula in which A is CH2,
CH2-CH2 or CH2-CH2-CH2; X is oxygen or sulfur; R(1) is
hydrogen, (CrC bJ-alkyl, (C3-C7)-cycloalkyl or -(Ci-C
3)-alkyl-(C 3-C7)-cycloalkyl, where the
(C3-C7)-cycloalkyl groups can be substituted one or
more times by (Ci-C 4)- alkyl, and the (Ci-C 6)-alkyl,
(C3-C7)-cycloalkyl and -(Ci-C 3)-alkyl-(C
3-C7)-cycloalkyl groups can be substituted one or more
times by fluorine; R(2) and R(3), which are
independent of one another and can be identical or
different, are hydrogen, halogen, (Ci~C4)-alkyl or
(Ci-C 4)-alkoxy, where the (Ci-C 4)- alkyl and (Ci-C
4)-alkoxy groups can be substituted one or more times
by fluorine; in all their stereoisomeric forms and
mixtures thereof in all ratios, and their
physiologically acceptable salts, for manufacturing a
medicament for the treatment of the diseases mentioned
above and hereinafter, especially of disorders of the
cardiovascular system, heart diseases, arrhythmias,
ventricular fibrillation, sudden 



cardiac death, reduced contractility of the heart,
ischemias of the heart, coronary heart disease, angina
pectoris, cardiac insufficiency, cardiomyopathy,
cardiac hypertrophy or vagal dysfunction of the heart,
where the treatment of diseases encompasses, as
explained, the therapy and prophylaxis thereof, as
well as the use of the compounds defined afore for
manufacturing a medicament for inhibiting ATPsensitive
potassium channels in the heart, especially the
cardiac muscle ormyocardium. The invention also
relates to methods for the treatment of the diseases
mentioned above and hereinafter, which comprise
administering an effective amount of at least one of
the compounds defined afore to a human or an animal
being in need thereof. All explanations on the
compounds defined above, to which the present
invention relates as such, for example on the groups
in the compounds of the formula I, the physiologically
acceptable salts, the preferred meanings or the
preparation of the compounds, apply correspondingly to
the compounds defined afore which can be used
according to the invention. The pharmaceutical
compositions and medicaments according to the
invention can be destined for enteral or parenteral
use and normally comprise about 0.5 to about 90
percent by weight of the compounds of the formula I
and/or their physiologically acceptable salts. The
amount of active substance of the formula I and/or its
physiologically acceptable salts in the pharmaceutical
products and medicaments is generally about 0.2 to
about 1000 mg, preferably about 0.2 to about 500 mg,
particularly preferably about 1 to about 300 mg, per
dosage unit. The pharmaceutical compositions and
medicaments can be produced in a manner known per se.
For this purpose, the compounds of the formula I
and/or their physiologically acceptable salts are
mixed together with one or more solid or liquid
carrier substances and/or auxiliary substances, if
desired also in combination with other active
pharmaceutical ingredients, for example active
pharmaceutical ingredients having cardiovascular
activity, such as, for example, calcium antagonists,
ACE inhibitors or b blockers, and are brought into a
pharmaceutical form suitable for dosage and
administration, which can then be used as
pharmaceutical in human medicine or veterinary
medicine. Suitable carrier substances and auxiliary
substances are organic and inorganic substances which
are suitable, for example, for enteral administration,
such as oral or rectal administration, or for
parenteral administration, such as intravenous,
intramuscular or subcutaneous injection or infusion,
or for topical or percutaneous or transcutaneous
administrations, and with which the compounds of the
formula I or their physiologically acceptable salts do
not react in an unwanted manner. Examples which may be
mentioned are water, vegetable oils, waxes, alcohols
such as ethanol,isopropanol, 1,2-propanediol, benzyl
alcohols or glycerol, polyols, polyethylene glycols,
polypropylene glycols, glycerol triacetate, gelatin,
carbohydrates such as lactose or starch, stearic acid
and its salts such as magnesium stearate, talc,
lanolin, petrolatum, or mixtures thereof, for example
mixtures of water with one or more organic solvents
such as mixtures of water with alcohols.
Pharmaceutical forms for oral and rectal use are in
particular tablets, film-coated tablets, sugar-coated
tablets, granules, hard and soft gelatin capsules,
suppositories, solutions, preferably oily, alcoholic
and aqueous solutions, syrups, elixirs and drops, and
also suspensions or emulsions. Pharmaceutical forms
for topical use are in particular ointments, creams,
pastes, lotions, gels, sprays, foams, aerosols,
solutions and powders. Further 



examples of suitable pharmaceutical forms are also
implants and patches. The compounds of the formula I
and their physiologically acceptable salts can also be
lyophilized, and the resulting lyophilisates be used,
for example, for producing pharmaceutical preparations
for injection. In particular for topical use, also
liposomal preparations are suitable. As examples of
the types of auxiliary substances, or additives, which
may be present in the pharmaceutical compositions and
medicaments, lubricants, preservatives, thickeners,
stabilizers, disintegrants, wetting agents, means for
achieving a depot effect, emulsifiers, salts, for
example for influencing the osmotic pressure, buffer
substances, colorants, flavorings and aromatizing
substances may be mentioned. The pharmaceutical
compositions and medicaments may, if desired, also
comprise one or more further pharmaceutical active
substances and/or one or more vitamins, for example.
The compounds of the formula I and their
physiologically acceptable salts and the
pharmaceutical compositions and medicaments comprising
them are used in particular as antiarrhythmics for the
treatment of cardiac arrhythmias, or dysrhythmias, of
a wide variety of origins and specifically for
preventing sudden cardiac death, or sudden heart
death, caused by arrhythmias. Examples of arrhythmic
disorders of the heart are supraventricular
arrhythmias such as, for example, atrial tachycardias,
atrial flutter or paroxysomal supraventricular
arrhythmias, or ventricular arrhythmias such as
ventricular extrasystoles, and in particular
life-threatening ventricular tachycardias or the
particularly dangerous fatalventricular fibrillation.
They are particularly suitable for cases in which
arrhythmias are the result of a constriction of a
coronary vessel as occur, for example, in angina
pectoris or during acute myocardial infarction or as
chronic sequelae of a myocardial infarction. They are
therefore particularly suitable for preventing sudden
cardiac death in post-infarct patients. Further
pathological states in which such arrhythmias and/or
sudden cardiac death caused by arrhythmias are
involved are, for example, cardiac insufficiency, or
heart failure, and cardiac hypertrophy as a result of
a chronically raised blood pressure. In addition, the
compounds of the formula I and their physiologically
acceptable salts and the pharmaceutical compositions
and medicaments comprising them are able to have a
positive influence on a reduced contractility of the
heart and a weakened force of myocardial contraction.
This can be a decline, caused by chronic diseases, in
the contractility of the heart as, for example, is
associated with cardiac insufficiency, but also an
acute case such as cardiac insufficiency associated
with shock, for example septic shock, hemorrhagic
shock or cardiac shock. The compounds according to the
invention and their physiologically acceptable salts
are particularly suitable for the treatment of the
pathological changes in blood pressure occurring in
association with septic shock. In general, the
compounds according to the invention and their
physiologically acceptable salts are suitable for
improving cardiac function. Moreover, in the specific
case of a heart transplant the heart can, after the
operation has taken place, recover its functional
capacity more quickly and more reliably under the
influence of the compounds of the formula I and their
physiologically acceptable salts. The same applies to
operations on the heart requiring temporary cessation
of cardiac activity through cardioplegic solutions. 



The compounds of the formula I and their
physiologically acceptable salts and the
pharmaceutical compositions and medicaments comprising
them can further be employed generally in the
treatment of diseases which are associated with a
dysfunction of the autonomic nervous system or a
hypofunction or dysfunction of the vagal nervous
system, especially on the heart, or which are caused
by such dysfunction or hypofunction, or whose
treatment aims at increasing or normalizingthe
activity of the vagal nervous system, for example a
vagal dysfunction of the heart occurring as a result
of a metabolic disorder such as, for example, diabetes
mellitus. The compounds of the formula I and their
physiologically acceptable salts and the
pharmaceutical compositions and medicaments comprising
them can also generally be employed for the treatment
of diseases which are characterized by oxygen
deficiency states, and of cerebrovascular disorders.
The dosage of the compounds of the formula I or of
their physiologically acceptable salts depends, as
usual, on the circumstances of the particular
individual case and will be adapted by the skilled
person according to the usual rules and procedures. It
depends, for example, on the administered compound of
the formula I, its potency and duration of action, on
the nature and severity of the individual pathological
state, on the gender, age, weight and individual
response of the human or animal to be treated, on
whether the treatment is acute or chronic or
prophylactic, or on whether further active substances
are administered in addition to the compound of the
formula I . Normally, in the case of an administration
to an adult weighing about 75 kg, a dose of about 0.1
mg to about 100 mg per kg and day, preferably about 1
mg to about 10 mg per kg and day (in each case in mg
per kg of body weight) is sufficient. The daily dose
can, for example, be administered in the form of a
single oral or parenteral dose or divided into a
plurality, for example two, three or four, single
doses. Administration may also take place
continuously. Parenteral administration, for example
by injection or by continuous intravenous infusion,
can be advantageous in particular when acute cases of
cardiac arrhythmias are treated, for example in an
intensive care unit. A preferred dose range in
critical situations is then about 1 mg to about 100 mg
per kg of body weight and day. Where appropriate,
depending on the individual response, it may be
necessary to deviate upward or downward from the
indicated dosages. Besides as pharmaceutical active
substance in human medicine and veterinary medicine,
the compounds of the formula I and their
physiologically acceptable salts can also be employed,
for example, as aid or scientific tool in biochemical
investigations in which it is intended to influence
ion channels, or for isolating orcharacterizing
potassium channels. They can further be used for
diagnostic purposes, for example in in vitro diagnoses
of cell samples or tissue samples. The compounds of
the formula I and their salts can also be used as
chemical intermediates, for example for preparing
further pharmaceutical actives substances. The
invention is explained by the following examples
without being restricted thereto. Example 1
5-Chloro-2-methoxy-N-(2-(1-(3-methylthioureidosulfonyl
)piperidin-4- yl)ethyl)benzamide 376 mg ( 1 mmol) of
4-(2-(5-chloro-2~methoxybenzamido)ethyl)piperidine-1-
sulfonamide and 652 mg (2 mmol) of cesium carbonate
were heated in 5 ml of Nmethyl- 



2-pyrroIidone with 73 mg ( 1 mmol) of methyl
isothiocyanate at 80 0C for 10 minutes. The reaction
mixture was poured onto ice/2 M hydrochloric acid, and
the precipitated solid was filtered off with suction
and washed with water until neutral. Purification by
chromatography (silica gel; toluene/ethanol/ethyl
acetate 8/1/1) resulted in 90 mg (20 %) of the title
compound as a colorless solid. M.p. (melting point):
151-153 0C (decomposition) MS (ES+): 449.25 ((MS =
mass spectrum; ES = electron spray ionization) 1H-NMR
(DMSO-de, 300 MHz): d = 11.10 (s, 1H), 8.40 (q, 1H),
8.20 (t, 1H), 7.60 (d, 1H), 7.50 (dd, 1H), 7.15 (d,
1H), 3.85 (s, 3H), 3.75 (d, 2H), 3.25 (m, 2H), 2.98
(d, 3H) 2.80 (dt, 2H), 1.80 (m, 2H), 1.42 (m, 3H),
1.15 (m, 2H) Example
25-Chloro-2-methoxy-N-(2-(1-(3-ethylthioureidosulfonyl
)piperidin-4-yl)ethyl)benzamide 188 mg (0.5 mmol) of
4-(2-(5-chloro-2-methoxybenzamido)ethyl)piperidine-1-
sulfonamide and 326 mg ( 1 mmol) of cesium carbonate
were heated in 5 ml of Nmethyl- 2-pyrrolidone with 0.1
ml (1.1 mmol) of ethyl isothiocyanate at 80 0C for 10
minutes. The reaction mixture was poured onto ice/2 M
hydrochloric acid and extracted three times with 10 ml
of dichloromethane each time. The combined organic
phases were washed with water until neutral, dried
over sodium sulfate and filtered after addition of
activated carbon. The crude product obtained after
removal of the solvent was recrystallized from
methanol/water. 80 mg (35 %) of the title compound
were obtained as a colorless solid. M.p.: 138-140 0C
MS (ES+): 463.23 1H-NMR (DMSO-de, 300 MHz): d = 11.00
(s, 1H)1 8.40 (t, 1H)1 8.20 (t, 1H), 7.60 (d, 1H),
7.50 (dd, 1H), 7.18 (d, 1H), 3.90 (s, 3H), 3.65 (d,
2H)13.55 (m, 2H), 3.30 (m, 2H), 2.80 (dt, 2H), 1.80
(m, 2H)1 1.45 (m, 3H), 1.15 (m, 2H), 1.10 (t, 3H)
Example 3
5-Chloro-2-methoxy-N-(2-(1-(3-propylthioureidosulfonyl
)piperidin-4- yl)ethyl)benzamide376 mg (1 mmol) of
4-(2-(5-chloro-2-methoxybenzamido)ethyl)piperidine-1-
sulfonamide and 652 mg (2 mmol) of cesium carbonate
were heated in 5 ml of Nmethyl- 2-pyrrolidone with 0.2
ml (1 .8 mmol) of n-propyl isothiocyanate at 80 0C for
10 minutes. The reaction mixture was poured onto ice/2
M hydrochloric acid, and the precipitated solid was
filtered off with suction and washed with water until
neutral. The crude product obtained after purification
by chromatography (silica gel; toluene/ethanol/ethyl
acetate 8/1/1) was crystallized from ethyl acetate.
155 mg (33 %) of the title compound were obtained as a
colorless solid. M.p.: 119-121 0C MS (ES+): 477.15
1H-NMR (DMSO-d 6 300 MHz): d = 11.00 (s, 1H), 8.40 (t,
1H), 8.20 (t, 1H), 7.60 (d, 1H)17.50 (dd, 1H)17.18 (d,
1H)13.90 (s, 3H), 3.65 (d, 2H), 3.45 (m, 2H), 3.25 (m,
2H), 2.80 (m, 2H), 1.80 (m, 2H), 1,58 (m, 2H), 1.45
(m, 3H), 1.08 (m, 2H), 0.85 (t, 3H) Example 4
5-Chloro-2-methoxy-N-(2-(1-(3-isopropylthioureidosulfo
nyl)piperidin-4- yl)ethyl)benzamide188 mg (0.5 mmol)
of
4-(2-(5-chloro-2-methoxybenzamido)ethyl)piperidine-1-
sulfonamide and 326 mg ( 1 mmol) of cesium carbonate
were heated in 5 ml of Nmethyl- 



2-pyrrolidone with 0.1 ml (0.9 mmol) of isopropyl
isothiocyanate at 80 0C for 10 minutes. The reaction
mixture was poured onto ice/2 M hydrochloric acid and
extracted three times with 10 ml of dichloromethane
each time. The combined organic phases were dried over
sodium sulfate and filtered after addition of
activated carbon. The crude product obtained after
removal of the solvent was recrystallized from
methanol. 142 mg (60 %) of the title compound were
obtained as a colorless solid. M.p.: 145-147 0C MS
(ES+): 477.25 1H-NMR (DMSO-de, 300 MHz): d = 11.00 (s,
1H), 8.20 (t, 1H), 8.10 (d, 1H), 7.60 (d, 1H), 7.50
(dd, 1H), 7.18 (d, 1H), 4,35 (m, 1H), 3.90 (s, 3H),
3.65 (d, 2H), 3.25 (m, 2H), 2.85 (m, 2H), 1.80 (m,
2H), 1.45 (m, 3H), 1.10 (m, 2H), 0.95 (d, 6H) Example
5
5-Chloro-2-methoxy-N-(2-(1-(3-cyclopropylthioureidosul
fonyl)piperidin-4- yl)ethyl)benzamide 376 mg ( 1 mmol)
of
4-(2-(5-chloro-2-methoxybenzamido)ethyl)piperidine-1-
sulfonamide and 652 mg (2 mmol) of cesium carbonate
were heated in 5 ml of Nmethyl- 2-pyrrolidone with 0.2
ml ( 1.8 mmol) of cyclopropyl isothiocyanate at 80 0C
for 10 minutes. The reaction mixture was poured onto
ice/2 M hydrochloric acid, and theprecipitated solid
was filtered off with suction and washed with water
until neutral. The crude product obtained after
purification by chromatography (silica gel;
toluene/ethanol/ethyl acetate 8/1/1) was crystallized
from methanol/diethyl ether. 195 mg (41 %) of the
title compound were obtained as a colorless solid.
M.p.: 144-145 0C MS (ES+): 475.41 1H-NMR (DMSO-de, 400
MHz): d = 11.00 (s, 1H), 8.25 (m, 1H), 8.15 (m, 1H),
7.60 (d, 1H), 7.50 (d, 1H), 7.15 (d, 1H), 3.85 (s,
3H), 3.65 (d, 2H), 3.35 (m, 2H), 3.00 (m, 1H), 2.85
(m, 2H), 1.80 (m, 2H), 1.45 (m, 3H), 1.10 (m, 2H),
0.75 (m, 2H), 0.60 (m, 2H) Example 6
5-Chloro-2-methoxy-N-(2-(1-(3-cyclohexylthioureidosulf
onyl)piperidin-4- yl)ethyl)benzamide 376 mg ( 1 mmol)
of
4-(2-(5-chloro-2-methoxybenzamido)ethyl)piperidine-1-
sulfonamide and 652 mg (2.0 mmol) of cesium carbonate
were heated in 5 ml of Nmethyl- 2-pyrrolidone with 0.3
ml (2 mmol) of cyclohexyl isothiocyanate at 80 0C for
10 minutes. The reaction mixture was poured onto ice/2
M hydrochloric acid, and the precipitated solid was
filtered off with suction, washed with water until
neutral, dissolved in methanol, filtered after
addition of activated carbon and crystallized using
diethyl ether. 230 mg (45 %) of the title compound
were obtained as a colorless solid. M.p.: 146-148 0C
MS (ES+): 517.181H-NMR (DMSO-d 6, 400 MHz): d = 11.00
(s, 1H)1 8.22 (t, 1H) 1 8.18 (d, 1H), 7.60 (d, 1H),
7.50 (d, 1H), 7.15 (d, 1H), 4.1 (m, 1H), 3.85 (s, 3H)1
3.62 (d, 2H), 3.35 (m, 2H), 2.85 (m, 2H), 1.95-1 .10
(m, 17H) Example 7
5-Chloro-2-methoxy-N-(2-(1-(3-methylureidosuIfonyl)pip
eridin-4-yl)ethyl)benzamide 



376 mg ( 1 mmol) of
4-(2-(5-chloro-2-methoxybenzamido)ethyl)piperidine-1-
sulfonamide and 80 mg (2 mmol) of sodium hydroxide
were heated in 5 ml of Nmethyl- 2-pyrrolidone with 180
mg ( 1 mmol) of N-methyltrichloroacetamide at 80 0C
for 10 minutes. The reaction mixture was poured onto
ice/2 M hydrochloric acid, and the precipitated solid
was filtered off with suction and washed with water
until neutral. Purification by chromatography (silica
gel; toluene/ethanol/ethyl acetate 8/1/1) resulted in
25 mg (6 %) of the title compound as a colorless
solid. M.p.: 134-136 0C (decomposition) MS (ES+):
433.24 1H-NMR (DMSO-db, 300 MHz): d = 10.00 (s, 1H),
8.20 (t, 1H), 7.60 (d, 1H), 7.50 (dd, 1H), 7.15 (d,
1H), 6,20 (q, 1H), 3.85 (s, 3H), 3.60 (d, 2H), 3.30
(m, 2H), 2.78 (dt, 2H), 2.60 (d, 3H), 1.80 (m, 2H),
1.45 (m, 3H), 1.15 (m, 2H) Example 8
5-Chloro-2-methoxy-N-(2-(1-(3-ethylureidosulfonyl)pipe
ridin-4-yl)ethyl)benzamide0.1 ml ( 1.16 mmol) of 30 %
strength hydrogen peroxide solution was added to a
solution of 46 mg (0.1 mmol) of
5-chloro-2-methoxy-N-(2-(1-(3-
ethylthioureidosulfonyl)piperidin-4-yl)ethyl)benzamide
in 2 ml of 0.5 M sodium hydroxide solution at 0 0C.
After the reaction mixture had been kept at 0 0C for
1.5 hours, 100 mg of sodium sulfite were added, and
the mixture was acidified by means of 2 M hydrochloric
acid. The precipitated solid was filtered off, washed
with water until neutral and reprecipitated from
diethyl ether/methanol. 19 mg (43 %) of the title
compound were obtained as a colorless solid. M.p.:
121-130 0C (decomposition) MS (ES+): 447.32 Example 9
5-Chloro-2~methoxy-N-(2-(1
-(3-propylureidosulfonyl)piperidin-4-yl)ethyl)benzamid
e 376 mg ( 1 mmol) of
4-(2-(5-chloro-2-methoxybenzamido)ethyl)piperidine-1-
sulfonamide and 160 mg (4 mmol) of sodium hydroxide
were heated in 5 ml of Nmethyl- 2-pyrrolidone with 410
mg (2 mmol) of N-(n-propyl)trichloroacetamide at 80C
for 10 minutes. The reaction mixture was poured onto
ice/2 M hydrochloric acid, and the precipitated solid
was filtered off with suction and washed with water
until neutral. Purification by chromatography (silica
gel; toluene/ethanol/ethyl acetate 8/1/1) resulted in
65 mg (14 %) of the title compound as a colorless
solid. M.p.: 140-142 0C MS (ES+): 461 .2 1H-NMR
(DMSO-d6, 300 MHz): d = 9.80 (s, 1H), 8.20 (t, 1H),
7.60 (d, 1H), 7.55 (dd, 1H), 7.18 (d, 1H), 6.35 (t,
1H), 3.85 (s, 3H), 3.60 (d, 2H), 3.25 (m, 2H), 3.00
(q, 2H), 2.78 (m, 2H), 1.80 (m, 2H), 1,40 (m, 5H),
1.08 (m, 2H), 0.85 (t, 3H) Example 10
5-Chloro-2-methoxy-N-(2-(1-(3-isopropylureidosulfonyl)
piperidin-4-yl)ethyl)benzamide 0.1 ml (1.16 mmol) of
30 % strength hydrogen peroxide solution was added to
a solution of 48 mg (0.1 mmol) of
5-chloro-2-methoxy~N-(2-(1-(3-
isopropylthioureidosulfonyl)piperidin-4-yl)ethyl)benza
mide in 2 ml of 0.5 M sodium hydroxide solution at 0
0C. After the reaction mixture had been kept at 0 0C
for 2 hours, 100 mg of sodium sulfite were added, and
the mixture was acidified by means of 2 M hydrochloric
acid. The precipitated solid was filtered off, washed
with water 



until neutral and recrystallized from diethyl ether. 2
1 mg (45 %) of the title compound were obtained as a
colorless solid. M.p.: 152-154 0C MS (ES+):
447.32Example 11
5-Chloro-2-methoxy-N-(2-(1-(3-cyclopropylureidosulfony
l)piperidin-4- yl)ethyl)benzamide 0.2 ml (2.32 mmol)
of 30 % strength hydrogen peroxide solution was added
to a solution of 96 mg (0.2 mmol) of
5-chloro-2-methoxy-N-(2-(1-(3-
cyclopropylthioureidosulfonyl)piperidin-4-yl)ethyl)ben
zamide in 2 ml of 0.5 M sodium hydroxide solution at 0
0C. After the reaction mixture had been kept at 0 0C
for 1 hour, 200 mg of sodium sulfite were added, and
the mixture was acidified by means of 2 M hydrochloric
acid. The precipitated solid was filtered off, washed
with water until neutral and purified by
chromatography (silica gel; toluene/ethanol/ethyl
acetate 8/1/1). The crude product was crystallized
from methanol. 30 mg (32 %) of the title compound were
obtained as a colorless solid. M.p.: 138-139 0C MS
(ES+): 459.44 1H-NMR (DMSO-de, 400 MHz): d = 9.70 (s,
1H), 8.20 (m, 1H), 7.60 (d, 1H), 7.50 (d, 1H), 7.15
(d, 1H), 6.50 (m, 1H), 3.85 (s, 3H), 3.60 (d, 2H),
3.35 (m, 3H), 2.80 (m, 2H), 1.75 (m, 2H), 1.45 (m,
3H), 1.10 (m, 2H), 0.60 (m, 2H), 0.40 (m, 2H)
Pharmacological investigations 1) Effect on the action
potential duration on the guinea pig papillary
muscleATP deficiency states like those observed in the
cardiomyocyte during an ischemia lead to a shortening
of the action potential duration. They are regarded as
one of the causes of so-called reentry arrhythmias,
which can cause sudden cardiac death. The opening of
ATP-sensitive potassium channels through the lowering
of the ATP level is regarded as the cause thereof (ATP
= adenosine triphosphate). For measuring the action
potential on the guinea pig papillary muscle, a
standard microelectrode technique was employed. Guinea
pigs of both sexes were sacrificed by a blow to the
head, the heart was removed, and the papillary muscles
were dissected out and suspended in an organ bath. The
organ bath was rinsed with Ringer's solution (136
mmol/l NaCI, 3.3 mmol/l KCI, 2.5 mmol/l CaCI2, 1.2
mmol/l KH2PO4, 1.1 mmol/l MgSO4, 5.0 mmol/l glucose,
10.0 mmol/l
1-(2-hydroxyethyl)piperazine-4-(2-ethanesulfonic acid)
(HEPES), pH adjusted to 7.4 with NaOH) and aerated
with 100 % oxygen at a temperature of 37 0C. The
muscle was stimulated via an electrode with
square-wave pulses of 1 V and 1 ms duration and a
frequency of 1 Hz. The action potential was derived
through a glass microelectrode which is inserted
intracellular^ and filled with 3 mol/l KCI solution,
and was recorded. The action potential was amplified
using an amplifier from Hugo Sachs (March-Hugstetten,
Germany) and stored and evaluated by a computer. The
duration of the action potential was determined at a
degree of repolarization of 90 % (APD90) . The
shortening of the action potential was induced after
an equilibration time of 30 minutes by rinsing the
papillary muscle with a hypoxic solution. For this,
the glucose was removed, the HEPES buffer replaced by
PIPES buffer (piperazine-1 ,4-bis(2-ethanesulfonic
acid)), the pH adjusted to 6.5 and aeration 



was carried out with 100 % nitrogen. This led after a
period of 60 minutes to a marked shortening of the
APDg0. After this time, the test substance was added
in the form of a stock solution in propanediol, so
that the concentration of the substance in the bath
solution was 2 mmol/l. After a further 60 minutes, the
re-prolongation of the action potential again
recorded. The table below indicates the overall
shortening, resulting after hypoxia and addition of
test substance, of the APD90 value in percent, i.e.
the percentage shortening of the APD90 still remaining
after addition of the test substance under hypoxia,
where 100 % corresponds to the APD90 value
underhypoxic conditions before addition of the test
substance and 0 % corresponds to the APDgo value under
normoxic conditions at the start of the experiment.
Substance Remaining shortening of the APDgo under
hypoxia in percent Example 1 80 % Example 2 82 %
Example 3 67 % Example 4 54 % Example 7 68 % Example 8
54 % The values obtained demonstrate the normalizing
effect of the compounds according to the invention on
a hypoxically shortened action potential duration. 2)
Effect on hSUR1/hKir6.2-transfected CHO cells
(hypoglycemic effect) The mechanism of action of blood
sugar-lowering sulfonylureas such as, for example, of
glibenclamide has been roughly elucidated. The target
organ of these compounds is the b cell of the
pancreas, where they block ATP-sensitive potassium
channels and bring about, through influencing the
electric potential of the cell membrane, a release of
the blood sugar-lowering hormone insulin. In molecular
biology terms, pancreatic ATP-sensitive potassium
channels are composed of the sulfonylurea receptor
SUR1 and of the inwardly rectifying potassium channel
Kir6.2 (Inagaki et al., Science 270, 1166 - 1170
(1995); lnagaki et al., Neuron 16, 101 1 - 1017
(1996)). A hypoglycemic compound such as, for example,
glibenclamide brings about, through binding to the
sulfonylurea receptor, a depolarization of the cell
membrane leading to increased influx of calcium ions
and, as a consequences thereof, a release of insulin.
The extent of this depolarization of the cell membrane
caused by the compounds according to the invention
wasinvestigated on CHO cells which were transfected
with the cloned components of human pancreatic
ATP-sensitive potassium channels, hSUR1 and hKir6.2,
and were activated by pretreatment with diaxozide, an
opener of ATP-sensitive potassium channels. The
strength of action of a compound on the membrane
potential of these transfected and activated CHO cells
is a measure of the blood sugar-lowering potential of
this compound. The CHO cells, which showed stable
expression of human SUR1 and Kir6.2, were seeded in
96-well microtiter plates on the day before the
measurement. On the day of the measurement, the
microtiter plates were washed three times with PBS
(physiological buffer solution). 90 ml remained in
each well at the last washing step. The cells were
then loaded with the fluorescent dye DiBAC4 (Molecular
Probes, 



Portland, OR, USA) by adding 90 ml of a 10 micromolar
solution of DIBAC4 in PBS and 90 ml of a
400-micromolar solution of diaxozide in PBS to each
well. After an incubation time of 30 minutes at 37 0C,
the microtiter plates were then transferred into a
Fluorescent Microtiter Plate Reader (FLIPR; Molecular
Devices, Sunnyvale, CA, USA). The cells were excited
using an argon laser (Innova 90; Coherent, Santa
Clara, CA, USA) at a wavelength of 488 nm, and the
fluorescence emission was measured using a CCD camera.
Measurement of the membrane potential began after 4
minutes by adding 20 ml of a solution of the test
substance or of the control solution to each well,
measuring the resulting fluorescence emission every 20
seconds over a period of 20 minutes. The data listed
below are averages of at least 4 experiments. The
following results were obtained. Substance hSUR1/
hKir6.2 hSUR1/ hKir6.2 hSUR1/ hKir6.2 blockade at 0.1
mM blockade at 1 mM blockade at 10 mM Example 1 < 1 %
2 % 4 1 % Example 2 < 1 % 4 % 67 % Example 3 5 % 55 %
89 %Substance hSUR1/ hKir6.2 hSUR1/ hKir6.2 hSUR1/
hKir6.2 blockade at 0.1 mM blockade at 1 mM blockade
at 10 mM Example 4 2 % 53 % 89 % Example 7 < 1 % 15 %
60 % Example 8 8 % 55 % 102 % Comparison (1) 93 % at
0.01 mM (1) For comparison, the effect of
glibenclamide as an example of a substance having a
hypoglycemic effect was determined. The values
obtained demonstrate that the inventive compounds have
no or only a slight blood sugar-lowering effect. 3)
Effect on coronary flow under hypoxic conditions in
the guinea pig heart It is known that an oxygen
deficiency in coronary vessels leads to a reflectory
dilatation of the vessels in order to compensate the
oxygen deficiency. The vascular KATP channel
(SUR2B/Kir6.2) plays an important part in this. Its
opening leads to hyperpolarization of the cell
membrane of the smooth muscle cell and consequently to
a reduced calcium influx, resulting in a dilatation of
the vessel. Blockade of the vascular KATP channel
inhibits the widening of the vessel and thus
adjustment of the coronary flow under hypoxic
conditions. The test model used for determining the
coronary flow was an isolated perfused Langendorff
heart of a guinea pig. Guinea pigs of both sexes were
sacrificed by a blow to the head. The heart was
quickly removed, and the aorta was canulated. After
the canulation, the heart was suspended in the
perfusion solution in the Langendorff apparatus, and a
latex balloon was inserted into the left ventricle.
The coronary flow was recorded using a flow
transducer, type E, from Hellige (Freiburg, Germany).
The heart was perfused with a constant pressure of 55
mm Hg. Hypoxia was induced by changing the aeration
from 95 % oxygen/5 % carbon dioxide (= normoxia) to 20
% oxygen/75 % nitrogen/5 %carbon dioxide. The coronary
flow in the control, i.e. without addition of a test
substance to the perfusate, was 7.9 ml/minute at
normoxia and rose to 15.0 ml/minute under hypoxic
conditions. The test substance was added to the 



perfusate 10 minutes before starting the hypoxia and
was present in the indicated concentration. Below, the
coronary flow under hypoxic conditions in percent of
the coronary flow of the control under hypoxic
conditions is indicated. The indicated values are
averages of measurements on 3 hearts. Substance
Concentration Hypoxic coronary flow compared with the
control in percent Example 4 1 mM 6 1 % Comparison (1)
1 mM 35 % (1) For comparison, the effect of
glibenclamide as an example of a substance having a
strong effect on the vascular KATP channel was
determined. The values obtained demonstrate that the
compounds according to the invention have only a
slight effect on the vascular KATP channel.Claims 1. A
compound of the formula I , in which A is CH2, CH2-CH2
or CH2-CH2-CH2; X is oxygen or sulfur; R(1) is
hydrogen, {C C6)-a\ky\, (C3-C7)-cycloalkyl or -(Ci-C
3)-alkyl-(C3-C7)-cycloalkyl, where the
(C3-C7)-cycloalkyl groups can be substituted one or
more times by (Ci-C 4)- alkyl, and the (Ci-C b)-alkyl,
(C3-C7)-cycloalkyl and
-(C1-C3)-alkyl-(C3-C7)-cycloalkyl groups can be
substituted one or more times by fluorine; R(2) and
R(3), which are independent of one another and can be
identical or different, are hydrogen, halogen,
(Ci-C4)-alkyl or (Ci-C 4)-alkoxy, where the (Ci-C 4)-
alkyl and (Ci-C 4)-alkoxy groups can be substituted
one or more times by fluorine; in all their
stereoisomeric forms and mixtures thereof in all
ratios, and their physiologically acceptable salts,
where R(1) cannot be n-propyl, n-hexyl or cyclohexyl
if at the same time A is CH2-CH2, X is oxygen and the
phenyl group carrying the groups R(2) and R(3) is 5-
chloro-2-methoxyphenyl.2. The compound of the formula
I as claimed in claim 1, in which X is sulfur, in all
its stereoisomeric forms and mixtures thereof in all
ratios, and its physiologically acceptable salts. 3 .
The compound of the formula I as claimed in claim 1,
in which X is oxygen, in all its stereoisomeric forms
and mixtures thereof in all ratios, and its
physiologically acceptable salts. 4. The compound of
the formula I as claimed in one or more of claims 1 to
3, in which A is CH2-CH2, in all its stereoisomeric
forms and mixtures thereof in all ratios, and its
physiologically acceptable salts. 5. The compound of
the formula I as claimed in one or more of claims 1 to
4 , in which R(1) is (Ci-C 4)-alkyl or
(C3-C6)-cycloalkyl, in all its stereoisomeric forms
and mixtures thereof in all ratios, and its
physiologically acceptable salts. 6 . The compound of
the formula I as claimed in one or more of claims 1 to
5, in which the phenyl group carrying the groups R(2)
and R(3) is a 2-(C-i-C4)-alkoxy-5- halophenyl group,
in all its stereoisomeric forms and mixtures thereof
in all ratios, and its physiologically acceptable
salts. 7. A process for preparing a compound of the
formula I as claimed in one or more of 



claims 1 to 6 , which comprises reacting a
piperidinesulfonamide of the formula III, in which A,
R(2) and R(3) have the meanings indicated in claims 1
to 6 , with a base and with an R(1)-substituted
isothiocyanate or an R(1)-substituted isocyanate or
anN-R(I )-substituted trichloroacetamide or, for
preparing a compound of the formula 1 in which X is
oxygen, desulfurizing the corresponding compound of
the formula I in which X is sulfur. 8. The compound of
the formula I as claimed in one or more of claimsi to
6 and/or its physiologically acceptable salts for use
as pharmaceutical. 9. A pharmaceutical composition
which comprises one or more compounds of the formula I
as claimed in one or more of claims 1 to 6 and/or
their physiologically acceptable salts and a
pharmaceutically acceptable carrier. 10. The use of a
compound of the formula I , in which A is CH2, CH2-CH2
or CH2-CH2-CH2; X is oxygen or sulfur; R(1) is
hydrogen, (C1-C6)^IKyI, (C3-C7)-cycloalkyl or
^CrCsJ-alkyl^Cs-C^-cycloalkyl, where the
(C3-C7)-cycloalkyl groups can be substituted one or
more times by (Ci-C 4)- alkyl, and the (Ci-C 6)-alkyl,
(C3-C7)-cycloalkyl and -(C1-C3)-alkyl-(C
3-C7)-cycloalkyl groups can be substituted one or more
times by fluorine; R(2) and R(3), which are
independent of one another and can be identical or
different, are hydrogen, halogen, (C-i-C4)-alkyl or
(Ci-C 4)-alkoxy, where the (C1-C4)- alkyl and
(C-i-C4)-alkoxy groups can be substituted one or more
times by fluorine;in all their stereoisomeric forms
and mixtures thereof in all ratios, and their
physiologically acceptable salts, for manufacturing a
medicament for the treatment of disorders of the
cardiovascular system, heart diseases, arrhythmias,
ventricular fibrillation, sudden cardiac death, a
reduced contractility of the heart, ischemias of the
heart, coronary heart disease, angina pectoris,
cardiac insufficiency, cardiomyopathy, cardiac
hypertrophy or a vagal dysfunction of the heart, or
for inhibiting ATP-sensitive potassium channels in the
heart. 11. The use of a compound of the formula I as
claimed in claim 10, and/or of its physiologically
acceptable salts, for manufacturing a medicament for
the treatment of arrhythmias, of ventricular
fibrillation or of sudden cardiac death. 


