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2 1 (57) Abstract: The present invention relates to di(hetero)arylcyclohexane

Ar Ar derivatives of the formula (I), in which Arl, Arz, R1 and R2 have the meanings
(|) indicated in the claims. The compounds of the formula (I) are valuable

5 pharmaceutical active compounds which inhibit ATP-sensitive potassium
—0 channels in the heart muscle and are suitable, for example, for the treatment

of disorders of the cardiovascular system such as arrhythmias or a decreased
contractility of the heart, such as can occur, for example, in coronary heart

disease, cardiac insufficiency or cardiomyopathies. In particular, they are suitable for the prevention of sudden cardiac death. The
invention furthermore relates to processes and intermediates for the preparation of the compounds of the formula (I), their use

and pharmaceutical compositions comprising them.
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Di(hetero)arylcyclohexane derivatives, their preparation, their use and

pharmaceutical compositions comprising them

The present invention relates to di(hetero)arylcyclohexane derivatives of the formula
5 |,

in which Ar', Ar, R' and R? have the meanings indicated below. The compounds of
10 the formula | are valuable pharmaceutical active compounds which inhibit ATP-
sensitive potassium channels in the heart muscle and are suitable, for example, for
the treatment of disorders of the cardiovascular system such as arrhythmias or a
decreased contractility of the heart, such as can occur, for example, in coronary heart
disease, cardiac insufficiency or cardiomyopathies. In particular, they are suitable for
15  the prevention of sudden cardiac death. The invention furthermore relates to
processes and intermediates for the preparation of the compounds of the formula |,

their use and pharmaceutical compositions comprising them.

A blood sugar-lowering action, or hypoglycemic action, is described for certain

20  benzenesulfonylureas. Glibenclamide, which is used therapeutically as an agent for
the treatment of diabetes mellitus, is regarded as a prototype of such hypoglycemic
sulfonylureas. Glibenclamide blocks ATP-sensitive potassium channels (KATP
channels) and serves in research as a tool for investigations of such potassium
channels. In addition to its hypoglycemic action, glibenclamide additionally exhibits

25  other actions which hitherto, however, cannot be utilized therapeutically, among them
an antifibrillatory action on the heart. In the treatment of arrhythmias or of ventricular
fibrillation or its pre-stages with glibenclamide, in many cases the pronounced blood

sugar-lowering action simultaneously produced by this substance would be
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undesirable or even hazardous, since it can further worsen the condition of the

patient, so that clinically glibenclamide is not generally suitable as an antiarrhythmic.

From various publications, for example US-A-5574069, US-A-5698596, US-A-
5476850, US-A-5652268, US-B-6410573, Goegelein et al., J. Pharmacol. Exp. Ther.
286, 1453 - 1464 (1998), Billman et al., J. Pharmacol. Exp. Ther. 286, 1465 - 1473
(1998), or Billman et al., J. Pharmacol. Exp. Ther. 309, 182 - 192 (2004),
antifibrillatory benzenesulfonylureas and -thioureas are known which selectively
block myocardial KATP channels (isoform SUR2A/Kir6.2) and act only slightly on
KATP channels in other organs such as blood vessels and the pancreas and exhibit
only a slight blood sugar-lowering action. In US-B-6414030, the action of some of
these compounds on the autonomous nervous system is described. There is,
however, a need for further compounds which block myocardial KATP channels and
have a favorable pharmacodynamic and pharmacokinetic property profile and which
are suitable in particular for the treatment of a disturbed cardiac rhythm and its
sequelae such as of sudden cardiac death or of a weakened heart power, especially
In ischemic conditions. Surprisingly, it has been found that the 1,4-
di(hetero)arylcyclohexane derivatives of the formula | of the present invention have

the desired properties.

The specific compound of the formula I, in which Ar' and Ar® simultaneously are
unsubstituted phenyl, R' is hydroxy, i.e. in the definition of the compounds further
below R' is R*-O- and therein R* is hydrogen, and R? is hydrogen, i.e. the compound
4-hydroxy-1,4-diphenylcyclohexanecarboxylic acid, is already described in Rubin et
al., J. Am. Chem. Soc. 68, 828 - 832 (1946). It was prepared in the course of
investigations of 1-arylcyclohexanecarboxylic acids having spasmolytic or analgesic

action, but a pharmacological action of this compound is not described.

In WO 93/19749, phenylcyclohexane derivatives are described which are inhibitors of
the tumor necrosis factor or of phosphodiesterase 1V and are suitable for the
treatment of allergic and inflammatory diseases, and whose broad generic definition

comprises certain compounds of the formula | of the present invention in which one
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of the groups Ar' and Ar is a specific heteroaromatic group from the series
consisting of pyrazolyl, imidazolyl, triazolyl, oxazolyl, isoxazolyl, oxadiazolyl, thiazolyl
and thiadiazolyl, the other of the groups Ar' and Ar? is a specifically substituted
phenyl group, and R?is hydrogen or (C-Cs)-alkyl which is optionally mono- to
trisubstituted by fluorine. The specifically substituted phenyl group in the compounds
which are defined generically in WO 93/19749, compulsorily carries a substituent in
the 3-position which, inter alia, can be an optionally fluoro-substituted alkyl-O- group
or HO-alkyl-O- group, and in the 4-position compulsorily carries a substituent which,
Inter alia, can be a halogen atom or an optionally fluoro-substituted group from the
series consisting of (C4-Cz)-alkyl-O-, (C4-C5y)-alkyl-S-, (C4-C,)-alkyl-S(O)- and (C+-C»>)-
alkyl-S(O),-, and can optionally carry a further substituent. In WO 99/34797 and WO
99/34798, the use of compounds described in WO 93/19749 for the treatment of
multiple sclerosis and of COPD (chronic obstructive pulmonary disease) is described.
Specific compounds of the formula | of the present invention are not described in the

documents.

In EP 1264829, oxygen-containing heterocycles are described which are inhibitors of
phosphodiesterase |V and are suitable, for example, for the treatment of
Inflammatory allergic diseases such as bronchial asthma, and whose very broad
generic definition comprises certain compounds of the formula | of the present
invention in which one of the groups Ar' and Ar® is a heteroaryl group, and the other
of the groups Ar' and Ar? is a specifically substituted phenyl group which in positions
2 and 3 compulsorily carries a divalent substituent -O-alkyl-O- and which in position 4
compulsorily carries a substituent which, inter alia, can be an optionally substituted
alkoxy group, and which can optionally carry a halogen atom in the 6-position as a

further substituent. Specific compounds of the formula | of the present invention are
not described in EP 1264829.

In WO 01/87866, cyclohexane derivatives are described which are tachykinin
antagonists and are suitable, for example, for the treatment of CNS disorders such
as depression or anxiety, of pain or of inflammatory disorders, and whose broad

generic definition comprises compounds which are related to compounds of the
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formula | of the present invention in which Ar' is phenyl or pyridyl, Ar® is a heteroaryl
group and R?is hydrogen. The pharmacologically active compounds described In
WO 01/87866 comprise, in addition to a phenyl group or pyridyl group directly
bonded to the cyclohexane ring, a further phenyl group in the same position on the
cyclohexane ring which is bonded to the cyclohexane ring via a linker group. Starting
compounds for the synthesis of the pharmacologically active compounds described
in WO 01/87866 can be 1-phenylcyclohexanecarboxylic acids, for which no
pharmacological action is described. Specific 1-phenylcyclohexanecarboxylic acids
which carry a heteroaryl group and a hydroxy group in the 4-position of the
cyclohexane ring and carry only hydrogen atoms in the 3-positions, are not described
in WO 01/87866.

The broad generic definition of the compounds in EP 1736467, which are
characterized by a sulfonamide group or other amide group the nitrogen atom of
which Is linked to a ring, comprises among others compounds in which the said ring
IS a cyclohexane ring. The said ring can be substituted by various substituents and in
particular carries a nitrogen substituent in a position opposite to the linking position.
The characteristic structural features of the compounds of the present invention,
which do not contain such a sulfonamide group, are not anticipated by EP 1736467 .
The compounds of EP 1736467 potentiate the expression of a low density lipoprotein
receptor and therefore are useful for the treatment of hyperlipidemia or
arteriosclerosis which can lead to diseases such as cardiac angina or myocardial
infarction. An inhibitory action on ATP-sensitive potassium channels and an anti-
arrhythmic activity of the compounds of EP 1736467 or any other compounds is

neither disclosed nor suggested in EP 1736467.

Certain compounds of the formula | are also comprised by broad generic definitions
of compounds in other patent documents such as WO 01/27107, WO 2004/014370
or EP 1679069 which, however, do not anticipate the structural characteristics of the
compounds of the present invention and in which no specific compounds of the

formula | are described.
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A subject of the present invention is a compound of the formula |,

Ar- Ar'

R—O R

In which

Ar' and Ar?, which are independent of one another and can be identical or different,
are phenyl, naphthyl or heteroaryl, which are all optionally substituted by 1, 2, 3 or 4
identical or different substituents from the series consisting of halogen, cyano, (C4-
Cs)-alkyl, (C»-Cs)-alkenyl, (C3-Csg)-cycloalkyl-C Hay-, Ar®, (C4-Cs)-alkyl-O-, HO-(C;-
Cs)-alkyl-O-, -O-(C4-C3)-alkyl-O-, (C3-Cg)-cycloalkyl-S(O)s-, (C1-Cs)-alkyl-S(O)k- and
R''R'*N-S(0),-, wherein all alkyl groups, alkenyl groups and cycloalkyl groups in Ar’
and Ar® are optionally substituted by one or more fluorine substituents;

Ar’ and Ar’, which are independent of one another and can be identical or different,

are phenyl or monocyclic heteroaryl, which are all optionally substituted by 1, 2 or 3

identical or different substituents from the series consisting of halogen, cyano, (C4-
Cs)-alkyl, (C4-Cs)-alkyl-O-, -O-(C;-Cs)-alkyl-O-, (C1-Cs)-alkyl-S(O)m- and
RPR'N-S(0),-, wherein all alkyl groups in Ar’ and Ar° are optionally substituted by
one or more fluorine substituents'; | |

Ar is phenyl or heteroaryl, which are all optionally substituted by 1, 2, 3 or 4 identical
or different substituents from the series consisting of halogen, cyano, (C4-Cs)-alkyl,
(C2-Cs)-alkenyl, (C5-Cs)-cycloalkyl-CywHow-, Ar’, (C1-Cs)-alkyl-O-, HO-(C4-Cs)-alkyl-O-,
-O-(C1-Ca)-alkyl-O-, (C1-Cs)-alkyl-S(O),- and R’R'°N-S(0),-, wherein all alkyl
groups, alkenyl groups and cycloalkyl groups in Ar* are optionally substituted by one
or more fluorine substituents;

R'is R*-, R*-0- or R°R®N-
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R%is hydrogen, (C1-Cg)-alkyl, (C2-Cg)-alkenyl, (C3-Cg)-alkynyl, phenyl-(C2-Cs)-
alkenyl-, Ar®, R'"-0O-(C4-Cg)-alkyl-, R'°R"*N-(C4-Cg)-alkyl-, Het-CyHzy- or (C3-Cag)-
cycloalkyl-CyHa,-, wherein the phenyl group in phenyl-(C2-Cg)-alkenyl- is optionally
substituted by 1, 2 or 3 identical or different substituents from the series consisting of
halogen, cyano, (C4-Cs)-alkyl, (C1-Cs)-alkyl-O- and (C4-Cs)-alkyl-S(O),-, and wherein
all alkyl groups, alkenyl groups, alkynyl groups and cycloalkyl groups in R? are

optionally substituted by one or more fluorine substituents;

R>, R* R® and R®, which are all independent of one another and can be identical or
different, are hydrogen, (C4-Cg)-alkyl or (Cg-Cg)-cycloalkyl¥CpH2p-, wherein all alkyl
groups and cycloalkyl groups in R®, R*, R® and R°® are optionally substituted by one or

more fluorine substituents:

R'" RY R R™ R™, R R", R'" and R, which are all independent of one
another and can be identical or different, are hydrogen, (C+-Cg)-alkyl or (C3-Cg)-
cycloalkyl-CqH24-, wherein all alkyl groups and cycloalkyl groups in R'', R'?, R"?, R™
R, R R", R and R are optionally substituted by one or more fluorine

substituents:

Het is a residue of a monocyclic 4-membered to 7-membered saturated ring which
contains 1 or 2 identical or different ring heteroatoms from the series consisting of
nitrogen, oxygen and sulfur, which is bonded via a ring carbon atom and which is
optionally substituted by 1, 2, 3 or 4 identical or different substituents from the series
consisting of phenyl and (C1-Cs)-alkyl, wherein phenyl groups in Het are optionally
substituted by 1, 2 or 3 identical or different substituents from the series consisting of
halogen, cyano, (C1-Cs)-alkyl, (C41-Cs)-alkyl-O- and (C1-Cs)-alkyl-S(O)n-, and wherein
Het and all alkyl groups in Het are optionally substituted by one or more fluorine

substituents:

heteroaryl is a residue of a monocyclic 5-membered or 6-membered or of a bicyclic

8-membered, 9-membered or 10-membered aromatic ring system which contains 1,
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2 or 3 identical or different ring heteroatoms from the series consisting of nitrogen,
oxygen and sulfur;

f, g, h, kK, m and n, which are all independent of one another and can be identical or

different, are 0, 1 or 2;

D, q, v and w, which are all independent of one another and can be identical or
different, are 0, 1, 2, 3 or 4;

uis0,1,2, 3,4 5orb6:

wherein all cycloalkyl groups, independently of any other substituents, are optionally

substituted by one or more identical or different (C1-C4)-alkyl substituents;

in any of its stereoisomeric forms or a mixture of stereoisomeric forms in any ratio, or

a physiologically acceptable salt thereof;

provided that Ar' and Ar? cannot both be unsubstituted phenyl if simultaneously R' is
hydroxy and R?is hydrogen.

If structural elements such as groups, substituents or numbers can occur several
times in the compounds of the formula | or are defined conjointly, they are all
Independent of one another and can in each case have any desired meanings of the

Indicated meanings, and can in each case be identical to or different from any other
group, substituent or number.

Alkyl groups, i.e. saturated hydrocarbon residues, and alkenyl groups and alkynyl
groups, i.e. unsaturated hydrocarbon residues, can be straight-chain (= linear) or
branched. This also applies if these groups are substituted or are part of another
group, for example of an alkyl-O- group (= alkyloxy group = alkoxy group), of a sulfur-
containing group such as (C4-Cs)-alkyl-S(O)k-, of an alkenyl-O- group or of an

alkynyl-O- group. Corresponding to their respective definition, alkyl, alkenyl and
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alkynyl groups can contain 1, 2, 3, 4, 5, 6, 7 or 8 carbon atoms. In one embodiment
of the invention, corresponding to the respective definition, an alkyl group, alkeny!
group or alkynyl group in the compounds of the formula |, independently of any other
alkyl, alkenyl or alkynyl group, contains up to 6 carbon atoms, in another embodiment
up to 5 carbon atoms, in another embodiment up to 4 carbon atoms, in another
embodiment up to 3 carbon atoms. Examples of alkyl are methyl, ethyl, propyl, butyl,
pentyl, hexyl, heptyl, octyl, the n-isomers of these groups, isopropyl, sec-butyl,
iIsobutyl, tert-butyl, 1-methylbutyl, isopentyl, neopentyl, tert-pentyl, 3-methylbutyl, 3,3-
dimethylbutyl and isohexyl. Examples of alkyl-O- are methoxy, ethoxy, n-propoxy,
Isopropoxy, n-butoxy, isobutoxy, tert-butoxy, n-pentoxy. Examples of sulfur-
containing groups such as (C4-Cs)-alkyl-S(O)k- or (C1-Cs)-alkyl-S(O),- are
methylsulfanyl (= methanesulfanyl = methylthio = CH3-S-), methanesulfinyl (=
CH3-S(0)-), methanesulfonyl (= CH3-S(0O)2-), ethylsulfanyl (= ethanesulfanyl =
CH3-CH3-S-), ethanesulfinyl (= CH3-CH2-S(0)-), ethanesulfonyl (= CH3-CH>-S(0),-),
Isopropylsulfanyl (= 1-methylethylsulfanyl = 1-methylethanesulfanyl = (CH3),CH-S-),
propane-2-sulfinyl (= 1-methylethanesulfinyl = (CH3).CH-S(O)-), propane-2-sulfonyl
(= 1-methylethanesuifonyl = (CH3),CH-S(O),-). In one embodiment of the invention, a
(C2-Cg)-alkenyl group is a (C3-Cg)-alkenyl group. In one embodiment of the invention,
an alkenyl group contains one double bond. In one embodiment of the invention, an
alkynyl group contains one triple bond. The double bonds in an alkenyl group and the
triple bonds in an alkynyl group can be present in any desired positions. In one
embodiment of the invention, an alkynyl group is bonded via a carbon atom which is
not part of a triple bond. In another embodiment of the invention, an alkenyl group is
bonded via a carbon atom which is not part of a double bond. Examples of alkeny!
groups and alkynyl groups are ethenyl (= vinyl), prop-1-enyl, prop-2-enyl (= allyl), but-
2-enyl, 2-methylprop-2-enyl, 3-methylbut-2-enyl, hex-3-enyl, hex-4-enyl, 4-
methylhex-4-enyl, prop-1-ynyl, prop-2-ynyl (= propargyl), but-2-ynyl, but-3-ynyl, 4-
methylpent-2-ynyl, hex-4-ynyl and hex-5-ynyi.

Substituted alkyl groups, alkenyl groups and alkynyl groups can be substituted in any
desired positions, provided that the resulting group is stable and is suitable as a

subgroup in a pharmaceutical active compound. The prerequisite that a subgroup in
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the compounds of the formula | and the molecule as a whole are stable and suitable
as a pharmaceutical active compound applies in general and with respect to all
definitions of groups, substituents and numbers. An alkyl group, alkenyl group or
alkynyl group in the compounds of the formula | which Is optionally substituted by one
or more fluorine substituents, i.e. which can be mono- or polysubstituted by fluorine,
can be unsubstituted, i.e. not carry fluorine substituents, or substituted, for example
by 1, 2,3,4,5,6,7,8,9, 10 or 11 fluorine substituents which can be present in any
desired positions. In one embodiment of the invention, an alkyl group, alkenyl group
or alkynyl group which is optionally substituted by fluorine substituents, can be
unsubstituted or substituted by 1, 2, 3, 4, 5 or 6 fluorine substituents, in another
embodiment it can be unsubstituted or substituted by 1, 2, 3, 4 or 5 fluorine
substituents, in another embodiment it can be unsubstituted or substituted by 1, 2 or
3 fluorine substituents. For example, one or more methyl groups in such an alkyl
group, alkenyl group or alkynyl group can carry three fluorine substituents and be
present as trifluoromethyl groups, and/or one or more methylene groups (= CHz) can
carry two fluorine substituents and be present as difluoromethylene groups. These
details for substitution by fluorine also apply If the groups additionally carry other
substituents and/or are part of another group, for example of an alkyl-O- group.
Examples of fluoro-substituted alkyl groups are trifluoromethyl, 2-fluoroethyl, 1,1-
difluoroethyl, 2,2,2-trifluoroethyl, pentafluoroethyl, 3,3,3-trifluoropropyl, 2,2,3,3,3-
pentafluoropropyl, 4,4,4-trifluorobutyl and heptafluoroisopropyl. Examples of fluoro-
substituted alkyl-O- groups are trifluoromethoxy, 2,2,2-trifluoroethoxy,
pentafluoroethoxy and 3,3,3-trifluoropropoxy. Examples of fluoro-substituted sulfur-
containing group such as (C4-Cs)-alkyl-S(O)k-, (C1-Cs)-alkyl-S(O)m- and (C4-Cs)-
alkyl-S(O),- are trifluoromethylsulfanyl! (= trifluoromethanesulfanyl = CF3-S-),
trifluoromethanesulfinyl (= CF3-S(0)-) and trifluoromethanesulfonyl (= CF3-S(0)2-). In
a phenyl-alkenyl- group the phenyl group can be present in any position. In one
embodiment of the invention, the phenyl group Is present on a carbon atom which Is
part of a double bond, in another embodiment the phenyl group is not present on the
carbon atom via which the phenyl-alkenyl- group is bonded. Examples of phenyl-

alkenyl groups are 2-phenylprop-2-enyl (= 2-phenylallyl), 3-phenylprop-2-enyl (= 3-
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phenylallyl), 2-phenyl-but-2-enyl, 2-phenylbut-3-enyl and 4-phenylbut-3-enyl, wherein

In these groups the phenyl moiety is optionally substituted as indicated.

If applicable, the above explanations on alkyl groups apply correspondingly to
divalent alkyl groups such as alkanediyl groups and alkylene groups, for example the
groups CpHyp, CqH2q, CyH2y, CyH2y and CyH2y, which can also be regarded as an
alkyl molety of a substituted alkyl group, just as the alkyl moiety of substituted alkyl
groups can also be regarded as a divalent alkyl group. For example, the alkyl moiety
of the divalent substituent -O-(C4-C3)-alkyl-O- can be regarded as a divalent alkyl
group. Divalent alkyl groups can also be straight-chain or branched. The bonds to the
adjacent groups can be present in any desired positions and can start from the same
carbon atom or from different carbon atoms. If alkyl groups which are contained in a
group Iin the compounds of the formula | are optionally substituted by fluorine, this
also applies to the divalent alkyl groups which can be contained in the respective
group, for example to the divalent alkyl groups C,H,, and C H,, which can be present
in the groups Ar', Ar* and R%. Examples of divalent alkyl groups are -CH,-,
-CH2-CHa-, -CH2-CH,-CHs-, -CH2-CH2-CH2-CH,-, -CH2-CH2-CH5>-CH,-CH»-,
-CH2-CH2-CH2-CH,-CH»-CHs-, -CH(CHs3)-, -C(CH3)2-, -CH(CH3)-CH,-,
-CH2-CH(CHa3)-, -C(CH3)2-CH,-, -CH2-C(CHs3),-. Examples of fluoro-substituted
divalent alkyl groups which, for example, can contain 1, 2, 3, 4, 5 or 6 fluorine atoms,
are -CFz-, -CF2-CHs-, -CH2-CF»2-, -CF,-CF»2-, -CF(CHa5)-, -C(CF3),-, -C(CH3),-CFo-,
_CF,-C(CH),-. Examples of the divalent substituent -O-(C1-Ca)-alkyl-O-, which is
optionally substituted by fluorine substituents, are -O-CH,-O-, -O-CH,-CH,-O-,
-O-C(CHj3)2-O- and -O-CF2-O-. If the number p, q, u, v and w in the divalent alkyl
groups CpHazp, CqH2q, CyHa2yu, CyHazy and CH2y, is O (= zero), the two adjacent groups
which are bonded to these groups are directly bonded to one another via a single
bond. If, for example, R? is the group (C3-Cg)-cycloalkyl-C Ha,- or the group Het-
CuHa2y-, which are bonded to the remainder of the molecule via the group C,H,, as is
symbolized by the terminal hyphen next to the group CyH»,, which hyphen in general
represents the free bond via which a group is bonded, and the number u is 0, the (Cs-
Cs)-cycloalkyl group or the group Het is bonded directly to the oxygen atom which

carries the group R? via a single bond.
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Examples of cycloalkyl are cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl and cyclooctyl. In one embodiment of the invention, a cycloalkyl group,
such as (C3-Cg)-cycloalkyl or (C3-Cg)-alkyl, in the definition of any group is
independently of any other group chosen from a subgroup of any two or more of the
listed specific cycloalkyl groups, for example from cyclopropyl and cyclobutyl, i.e. it is
a (C3-C4)-cycloalkyl group, or from cyclopropyl, cyclobutyl and cyclopentyl, i.e. itis a
(C3-Cs)-cycloalkyl group, or from cyclopropyl, cyclopentyl and cyclohexyl, i.e. it is a
Cs- or (Cs-Cg)-cycloalkyl group, or from cyclopentyl and cyclohexyl, i.e. it is a (Cs-Cg)-
cycloalkyl group, or from cyclopentyl, cyclohexyl and cycloheptyl, i.e. it is a (C5-C7)-
cycloalkyl group, or from cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and
cycloheptyl, i.e. it is a (C3-C7)-cycloalkyl group, or from cyclopropyl, cyclobutyl,
cyclopentyl and cyclohexyl, i.e. it Is a (C3-Cg)-cycloalkyl group. Generally, cycloalkyl
groups in the compounds of the formula | are optionally substituted by one or more
identical or different (C1-C4)-alkyl substituents, i.e., they are unsubstituted by (C4-C,)-
alkyl or carry one or more, for example, 1, 2, 3 or 4, identical or different (C1-C4)-alkyl
substituents, for example methyl groups and/or ethyl groups and/or isopropyl groups
and/or tert-butyl groups, in particular methyl groups, which alkyl substituents can be
present in any desired positions. Examples of alkyl-substituted cycloalkyl groups are
1-methylcyclopropyl, 2,2-dimethylcyclopropyl, 1-methylcyclopentyl, 2,3-
dimethylcyclopentyl, 4-methylcyclohexyl, 4-isopropylcyclohexyl, 4-tert-butylcyclohexy!
and 3,3,5,5-tetramethylcyclohexyl. Generally, cycloalkyl groups also are optionally
substituted by one ore more flourine substituents, i.e. they are unsubstituted by
fluorine substituents or mono- or polysubstituted by fluorine substituents, for example
by 1,2, 3,4,5,6,7, 8,9, 10 or 11 fluorine substituents. In one embodiment of the
iInvention, a cycloalkyl group which is optionally substituted by one ore more fluorine
substituents, is unsubstituted by fluorine substituents or substituted by 1, 2, 3, 4, S or
6 fluorine substituents, in another embodiment it is unsubstituted or substituted by 1,
2, 3 or 4 fluorine substituents, in another embodiment it is unsubstituted by fluorine
substituents. A cycloalkyl group can also be substituted simultaneously by fluorine
and alkyl. The fluorine substituents can be present in any desired positions of the

cycloalkyl group and can also be present in an alkyl substituent on the cycloalkyl
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group. Examples of fluoro-substituted cycloalkyl groups are 1-fluoro-cyclopropyl, 2,2-
difluorocyclopropyl, 3,3-difluorocyclobutyl, 1-fluorocyclohexyl, 4,4-difluorocyclohexyl
and 3,3,4,4,5,5-hexafluorocyclohexyl. Examples of the group cycloalkylalkyl, which is
bonded to the remainder of the molecule via the acyclic alkyl group and which, for
example, can be the group (C3-Csg)-cycloalkyl-C H,,- in the definition of R? or can
occur as a substituent (C3-Csg)-cycloalkyl-CyHa- in Ar' and Ar?, are cyclopropylmethyl,
cyclobutylmethyl, cyclopentylmethyl, cyclohexylmethyl, cycloheptylmethyl,
cyclooctylmethyl, cyclopropyldifluoromethyi, cyclobutyldifluoromethyl,
cyclopentyldifluoromethyl, cyclohexyldifluoromethyl, cycloheptyldifluoromethyl,
cyclooctyldifluoromethyl, 1-cyclopropylethyl, 2-cyclopropylethyl, 1-cyclobutylethyl, 2-
cyclobutylethyl, 1-cyclopentylethyl, 2-cyclopentylethyl, 1-cyclohexylethyl, 2-
cyclohexylethyl, 1-cycloheptylethyl, 2-cycloheptylethyl, 1-cyclooctylethyl, 2-
cyclooctylethyl, 3-cyclopropylpropyl, 3-cyclobutylpropyl, 3-cyclopentylpropyl, 3-
cyclohexylpropyl, 3-cycloheptylpropyl, 3-cyclooctylpropyl, 2-cyclopropylpropyl, 2-
cyclobutylpropyl, 2-cyclopentylpropyl, 2-cyclohexylpropyl, 2-cycloheptylpropyl, 2-
cyclooctylpropyl, which can also be substituted by fluorine substituents in the
cycloalkyl moiety and the alkyl motety and/or by alkyl substituents in the cycloalkyl

moiety as indicated in the respective definitions.

Halogen is fluorine, chlorine, bromine or iodine. In one embodiment of the invention,
halogen In any occurrence in the compounds of the formula |, independently of any
other halogen, is fluorine, chlorine or bromine, in another e<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>