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AZACYCLYL-SUBSTITUTED ARYLDIHYDROISOQUINOLINONES, PROCESS FOR THEIR

PREPARATION AND THEIR USE AS MEDICAMENTS

The invention relates to azacyclyl-substituted aryldihydroisoquinolinones and their
derivatives, and their physiologically tolerated saits and physiologically functional
derivatives, their preparation, medicaments comprising at least one azacyclyi-
substituted aryldihydroisoquinolinone of the invention or its derivative, and the use of
the azacyclyl-substituted aryldihydroisoquinolinones of the invention and their

derivatives as medicaments.

Compounds similar in their overall structure to the azacyclyl-substituted aryl-
dihydroisoquinolinones and their derivatives described in the present application and
having a pharmacological effect have been described in the prior art. Thus, for
example, WO 01/72712 describes inhibitors of factor Xa which have a substituted
iIsoquinolinone basic structure. WO 2005/103039 discloses 2-(3-aminopyrrolidin-1-

yDpyridines having an MCH-antagonistic effect for the treatment of obesity.

Compounds having an MCH-antagonistic effect for the treatment of obesity are
described in the prior art (examples: W02005047293, W0O2004092181,
WO02005103039, WO2004024702, WO2005042541, W0O2003033476,
W02003033480, W0O2001021577, WO2003035624, W0O2002089729,
W02002006245, W0O2002002744, WO2002057233, WO2003045313,
wWQ02003097047, WO2002010146, WO 2003087044).

The invention was based on the object of providing compounds which bring about a
weight reduction in mammals and which are suitable for the prevention and treatment

of obesity and diabetes and of their diverse sequelae.

Surprisingly, a series of compounds which modulate the activity of MCH receptors has
been found. In particular, the compounds are notable for an antagonism of the
MCH1R.
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The invention therefore relates to compounds of the formula |,

in which the meanings are

R1, R1, R1”, R1™
independently of one another H, F, Cl, Br, |, OH, CF3, NO2, CN, OCF3, O-(C4-Cg)-
alkyl, O-(C41-C4)-alkoxy-(C1-Cg4)-alkyl, S-(C1-Cg)-alkyl, (C1-Cg)-alkyl, (C2-Cs)-
alkenyl, (C3-Cg)-cycloalkyl, O-(C3-Cg)-cycloalkyl, (C3-Cg)-cycloalkenyl, (C2-Ceg)-
alkynyl, (Co-Cg)-alkylene-aryl, O-(Co-Cg)-alkylene-aryl, S-aryl, N(R3)(R4),
SO,-CHj3, COOH, COO-(C4-Cg)-alkyl, CON(RS5)(R6), N(R7)CO(R8),
N(R9)SO,(R10), CO(R11), (C(R12)(R13))x-O(R14);
preferably independently of one another H, F, Cl, Br, OH, CF3, NO3, CN, OCF;,
O-(C1-Cg)-alkyl, (C1-C4)-alkoxy-(C4-C4)-alkyl, S-(C1-Cs)-alkyl, (C1-Cg)-alkyl,
(C2-Ce)-alkenyl, (C3-Cg)-cycloalkyl, O-(C3-Cg)-cycloalkyl, (C2-Ceg)-alkynyl,
O-(Co-Cg)-alkylene-aryl, CO(C4-Cg)-alkyl;
particularly preferably H, F, Cl, Br, CF3, CN, OCF3;, O-(C1-Cg)-alkyl, (C1-Cy4)-
alkoxy-(C4-C4)-alkyl, (C41-Cg)-alkyl;
very particularly preferably H, F, Cl, O-(C4-Cg)-alkyl, (C1-Cg)-alkyl;

where preferably at least two, particularly preferably at least three or all radicals R1,
R1’, R1" and R1™ are H;

R3, R4, RS, R6, R/, R9
independently of one another H, (C4-Cg)-alkyl;
or
R3 and R4, R5 and R6
form independently of one another optionally together with the nitrogen atom to

which they are bonded a 5-6 membered ring which, apart from the nitrogen atom,



10

15

20

235

30

CA 02636873 2008-07-11

WO 2007/093364 PCT/EP2007/001212
3

may also comprise 0-1 further heteroatoms from the group of NH, N-(C1-Cg)-alkyl,

oxygen and sulfur;

R8, R10, R11
independently of one another H, (C1-Cg)-alkyl, aryl; preferably independently of
one another H, (C4-Csg)-alkyi;

R12, R13
iIndependently of one another H, (C4-Cg)-alkyil;

R14 H, (C4-Cg)-alkyl, aryl; preferably H, (C4-Cg)-alkyl;

X 0,12 3,4 5, 6;

R2 H,F,Cl Br, |, OH, CF3 NO;, CN, OCF3, O-(C1-Cg)-alkyl, O-(C1-C4)-alkoxy-
(C1-Cy)-alkyl, S-(C41-Cg)-alkyl, (C1-Cg)-alkyl, (C2-Cg)-alkenyl, (C3-Cg)-cycloalkyl,
O-(C3-Cg)-cycloalkyl, (C3-Cg)-cycloalkenyl, (C2-Cg)-alkynyl, (Co-Cg)-alkylene-aryl,
O-(Co-Cg)-alkylene-aryl, S-aryl, N(R15)(R16), SO,-CH3;, COOH, COO-(C4-Csg)-
alkyl, CON(R17)(R18), N(R19)CO(R20), N(R21)S0O,(R22), CO(R23),
(C(R24)(R25))x-O(R26);
preferably H, F, Cl, Br, |, OH, CF3, NO3, CN, OCF3;, O-(C4-Cg)-alkyl, (C1-C4)-
alkoxy-(C4-C4)-alkyl, (C1-Cg)-alkyl, (C2-Cg)-alkenyl, (C2-Cg)-alkynyl;

particularly preferably H, F, Cl, Br, CF3, CN, OCF3, O-(C1-Cg)-alkyl, (C4-Cy)-
alkoxy-(C4-C4)-alkyl, (C4-Cg)-alkyl,

very particularly preferably H, F, Cl, O-(C+-Ceg)-alkyl, (C4-Cg)-alkyl;

In particular very particularly preferably H;

R15, R16, R17, R18, R19, R21
independently of one another H, (C4-Cg)-alkyil;

or
R15 and R16, R17 and R18
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form independently of one another and optionally together with the nitrogen atom
to which they are bonded a 5-6 membered ring which, apart from the nitrogen
atom, may also comprise 0-1 further heteroatoms from the group of NH, N-(C;-

Ce)-alkyl, oxygen and sulfur;

R20, R22, R23
independently of one another H, (C1-Cg)-alkyl, aryl; preferably independently of
one another H, (C4-Cg)-alkyl;

10 R24, R25
independently of one another H, (C1-Cg)-alkyl;

R26 H. (C4-Ce)-alkyl, aryl: preferably H, (C4-Ce)-alky!:

15 X 0.1, 2, 3.4 5 6;

Y  C(R27)(R27')C(R28)(R28'), C(R29)=C(R29'): preferably
C(R27)(R27')C(R28)(R28');

20 R27,R27', R28, R28', R29, R29’
independently of one another H, F, Cl, Br, CN, (C4-Cg)-alkyl, (C,-Cg)-alkenyl, (Co-
Ceg)-alkynyl; preferably H, (C1-Cg)-alkyl, particularly preferably H:;

X S, 0, C(R30)=C(R30); preferably S, C(R30)=C(R30"); particularly preferably
25 C(R30)=C(R30’);

R30, R30°
independently of one another H, F, Cl, Br, |, OH, CF3, NO,, CN, OCF3, O-(C4-Cg)-
alkyl, O-(C1-C4)-alkoxy-(C1-C4)-alkyl, S-(C41-Cg)-alkyl, (C1-Cg)-alkyl, (C2-Cs)-
30 alkenyl, (C3-Cg)-cycloalkyl, O-(C3-Cg)-cycloalkyl, (C3-Cs)-cycloalkenyl, (C2-Cs)-
alkynyl, (Co-Cs)-alkylene-aryl, O-(Co-Cg)-alkylene-aryl, S-aryl, N(R15)(R16),
S0,-CH3, COOH, COO-(C1-Cg)-alkyl, CON(R17)(R18), N(R19)CO(R20),
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R31,

R32,

S

N(R21)S0O,(R22), CO(R23), (C(R24)(R25)),-O(R26);

preferably H, F, Cl, Br, |, OH, CF3, NO,, CN, OCF3, O-(C4-Cg)-alkyl, O-(C4-Cj4)-
alkoxy-(C1-C4)-alkyl, (C4-Cg)-alkyl, (C2-Cg)-alkenyl, (C,-Cg)-alkynyl;

particularly preferably H, F, Cl, Br, CF3, CN, OCF3, O-(C4-Cg)-alkyl, (C1-C4)-
alkoxy-(C1-Cg4)-alkyl, (C4-Cg)-alkyl;

very particularly preferably H, F, Cl, O-(C4-Ceg)-alkyl, (C41-Cg)-alkyl;

a bond or a linker having 1 to 8 members, where the members are selected from
the group consisting of O, S, SO, N(R31), CO, C(R32)(R33), C(R34)=C(R34"),

cyclopropylene, C= C, resulting in a chemically reasonable radical;

preferably a bond or a linker having 1 to 6 members, where the members are
selected from the group consisting of O, N(R31), CO, C(R32)(R33),
C(R34)=C(R34’), C= C, resulting in a chemically reasonable radical;

particularly preferably a bond or a linker having 1 to 5 members, where the
members are selected from the group consisting of O, N(R31), CO, C(R32)(R33),

C= C, resulting in a chemically reasonable radical;

very particularly preferably a bond or a linker having 1 to 5 members, where the
members are selected from the group consisting of O, N(R31), CO, C(R32)(R33),
C= C, resulting in a chemically reasonable radical, where the linker contains no

O-CO groups;

R34, R34’
independently of one another H, (C4-Csg)-alkyil;

R33
independently of one another H, (C4-Cg)-alkyl, OH, O-(C1-Cg)-alkyl;

H, N(R35)(R36), hydroxy-(C1-C4)-aIkyI, (C1-Cg)-—a|kY|, (C1-C4)-aIkoxy-(C1-C4)-alkyl,
(C,-Cg)-alkenyl, (C2-Cg)-alkynyl, a 3 to 10-membered mono-, bi-, tri- or spirocyclic
ring which may comprise 0 to 4 heteroatoms selected from the group of oxygen,

nitrogen and sulfur, where the ring system may additionally be substituted by one
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or more of the following substituents: F, Cl, Br, CF3, NO,, CN, (C4-Cg)-alkyl, O-
(C1-Cg)-alkyl, (C1-C4)-alkoxy-(C1-C4)-alkyl, hydroxy-(C4-C4)-alkyl, oxo, CO(R37),
CON(R38)(R39), hydroxy, COO(R40), N(R41)CO(C+-Cg)-alkyl, N(R42)(R43),
SO,CH3, SCF3 or S-(C1-Cg)-alkyl;

5 preferably H, hydroxy-(C4-C4)-alkyl, (C1-Cg)-alkyl, (C4-C4)-alkoxy-(C1-C4)-alkyl,
(C2-Cg)-alkenyl, (C2-Cg)-alkynyl, a 3 to 10-membered mono-, bi- or spirocyclic ring
which may comprise O to 4 heteroatoms selected from the group of oxygen,
nitrogen and sulfur, where the ring system may additionally be substituted by F,
Cl, Br, CF3, NO2, CN, (C4-Cg)-alkyl, O-(C4-Cg)-alkyl, (C4-C4)-alkoxy-(C1-C4)-alkyl,

10 hydroxy-(C4-Cg4)-alkyl, oxo, CO(R37), CON(R38)(R39), hydroxy, COO(R40),
N(R41)CO(C+-Cg)-alkyl, N(R42)(R43) or SO,CH3;
particularly preferably H, (C4-Cg)-alkyl, (C4-C4)-alkoxy-(C4-C4)-alkyl, a 3 to 10-
membered mono-, bi- or spirocyclic ring which may comprise 0 to 3 heteroatoms
selected from the group of oxygen, nitrogen and sulfur, where the ring system

15 may additionally be substituted by F, Cl, Br, CF3, NO,, CN, (C4-Cg)-alkyl, O-(C1-
Cg)-alkyl, (C1-C4)-alkoxy-(C4-C4)-alkyl, hydroxy-(C4-C4)-alkyl, oxo, CO(R37),
CON(R38)(R39), hydroxy, COO(R40), N(R41)CO(C+-Ceg)-alkyl, N(R42)(R43) or
SO,CHs3;
very particularly preferably H, (C4-Cg)-alkyl, (C1-C4)-alkoxy-(C1-C4)-alkyl, a 3 to

20 10-membered mono-, bi- or spirocyclic ring which may comprise 0 to 3
heteroatoms selected from the group of oxygen, nitrogen and sulfur, where the
ring system may additionally be substituted by F, Cl, Br, CF3, NO,, CN, (C4-Cg)-
alkyl, O-(C4-Cg)-alkyl, (C1-C4)-alkoxy-(C1-C4)-alkyl, hydroxy-(C4-C4)-alkyl, oxo,
CO(R37), hydroxy, N(R41)CO(C4-Cg)-alkyl, N(R42)(R43) or SO,CH3;

25
R35, R36, R37, R38, R39, R40, R41, R42, R43
iIndependently of one another H, (C1-Cg)-alkyil;
or
R38 and R39, R42 and R43
30 form independently of one another optionally together with the nitrogen atom to

which they are bonded a 5-6 membered ring which, apart from the nitrogen atom,

may also comprise 0-1 further heteroatoms from the group of NH, N-(C1-Cg)-alkyl,
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oxygen and sulfur,;

Q mono-, bi-, tri- or spirocyclic saturated or partly unsaturated ring structure having
one nitrogen atom and 0-3 further heteroatoms selected from the group of N, O
and S, where the rings of the structure may be spiro-linked, fused or bridged, and
where the ring system may be substituted by one or more of the following
substituents: F, OH, CF3, CN, OCF;, oxo, O-(C4-Cg)-alkyl, (C1-C4)-alkoxy-(C1-C4)-
alkyl, (C4-Cs)-alkyl, (C2-Cs)-alkenyl, (C2-Cg)-alkynyl, CO(R44), (C(R45)(R46)),-
R47, CO(C(R45)(R46)),-R48, where Q comprises in total at least two N atoms;

Q is preferably linked to the group

via a ring nitrogen atom of the group Q;

R44 H, (C4-Cg)-alkyl;

R45, R46
independently of one another H, (C4-Cg)-alkyl, OH, (C3-Cg)-cycloalkyl, (C1-Cy)-
alkoxy-(C1-Cg4)-alkyl; preferably H, (C4-Cg)-alkyl; particularly preferably H;

o, p independently of one another 0, 1, 2, 3, 4, 5, 6; preferably 0, 1, 2, 3, 4,

R47, R48
independently of one another OH, F, O-(C+-Cg)-alkyl, CON(R49)(R50),
N(R51)CO(R52), N(R53)(R54), CO,(R55), SO,Me, CN, a 3-10 membered ring
system having 0 to 3 heteroatoms selected from the group of N, O and S, which

may be substituted by one or more of the following substituents: F, Cl, Br, CF3,
(C41-Cg)-alkyl, O-(C4-Cs)-alkyl, (C41-C4)-alkoxy-(C1-C4)-alkyl, CO(R56), oxo, OH;

R49, R50, R51, R52, R55, R&6
independently of one another H, (C1-Cg)-alkyl
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8

R49 and R50

RS3,

or

form optionally together with the nitrogen atom to which they are bonded a 5-6
membered ring which, apart from the nitrogen atom, may also comprise 0-1

further heteroatoms from the group of NH, N-(C4-Ceg)-alkyl, oxygen and sulfur;

R54

iIndependently of one another H, (C4-Cg)-alkyl, (C1-C4)-alkoxy-(C1-Cy4)-alkyl,
(C3-Cg)-alkenyl, (C3-Cg)-alkynyl, CO(R57), (C(R58)(R59)),-R60,
CO(C(R61)(R62))-R63, CO-O(C+-Cg)-alkyl; or R63 and R54 form together with
the nitrogen atom to which they are bonded a 4 to 10-membered mono-, bi- or
spirocyclic ring which, apart from the nitrogen atom, comprises 0 to 3 additional
heteroatoms selected from the group of N, O and S and may additionally be
substituted by one or more of the following substituents: F, Cl, Br, CF3, O-(C1-Cg)-
alkyl, (C1-Ceg)-alkyl, CO(R64), oxo, OH, (C1-C4)-alkoxy-(C1-Cas)-alkyl, hydroxy-
(C1-C4)-alkyl, CON(R65)(R66), N(R67)CO(R68), N(R69)(R70), CO2(R71),
SO,(C1-Ce)-alkyl,

R53 is preferably:

H, (C4-Cs)-alkyl, (C(R58)(R59))q—R60, (C1-C4)-alkoxy-(C+-C4)-alkyl, (C3-Cs)-
alkenyl, (C3-Cg)-alkynyl, CO-(C4-Cg)-alkyl, CO-O(C1-Cs)-alkyl,
CO(C(R61)(R62))N(R76)(R77);

R54 is preferably:

(C1-Cg)-alkyl, (C(R58)(R59))q—R60, (C1-C4)-alkoxy-(C1-Cy4)-alkyl, (C3-Cg)-alkenyl,
(C3-Cs)-alkynyl;

R&3 and R54 form preferably together with the nitrogen atom to which they are bonded

a 4 to 10-membered mono-, bi- or spirocyclic ring which, apart from the nitrogen
atom, may comprise 0 to 3 additional heteroatoms selected from the group of
oxygen, nitrogen and sulfur, where the heterocyclic ring system may additionally
be substituted by F, Cl, Br, CF3, (C4-Cg)-alkyl, O-(C4-Cg)-alkyl, (C4-C4)-alkoxy-(C;-
C4)-alkyl, hydroxy-(C4-C4)-alkyl, oxo, CO(R64), CON(R65)(R66), hydroxy,
COO(R71), N(R67)CO(C4-Ceg)-alkyl, N(R69)(R70) or SO,(C1-Cg)-alky!:
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R53, R54 are very particularly preferably:
(C1-Cg)-alkyl, (C(R58)(R59)),-R60, (C4-C4)-alkoxy-(C4-C4)-alkyl; or R53 and R54
form together with the nitrogen atom to which they are bonded a 4 to 10-
membered mono-, bi- or spirocyclic ring which, apart from the nitrogen atom, may

5 comprise 0 to 2 additional heteroatoms selected from the group of oxygen,
nitrogen and sulfur, where the heterocyclic ring system may additionally be
substituted by F, Cl, Br, CF3, (C1-Cg)-alkyl, O-(C4-Cg)-alkyl, (C1-C4)-alkoxy-(C1-
Ca4)-alkyl, hydroxy-(C1-C4)-alkyl, oxo, CO(R64), hydroxy, N(R67)CO(C1-Cs)-alkyl,
or SO,(C4-Cg)-alkyl;

10

R58, R59

independently of one another H, (C1-Cg)-alkyl, OH;

R57, R61, R62, R64, R65, R66, R67, R68, R69, R70, R71
15 independently of one another H, (C4-Cg)-alkyi;
or
R69 and R70
form optionally together with the nitrogen atom to which they are bonded a 5-6
membered ring which, apart from the nitrogen atom, may also comprise 0-1

20 further heteroatoms from the group of NH, N-(C4-Cg)-alkyl, oxygen and sulfur;

q, r independently of one another 0, 1, 2, 3, 4, 5, 6;

R60, R63

25 independently of one another OH, F, O-(C4-Cg)-alkyl, CN, COO(R78),
N(R74)CO(C+-Cg)-alkyl, N(R76)(R77), CON(R72)(R73), SO2(C1-Cg)-alkyl, 3-12
membered mono-, bi- or spirocyclic ring which may comprise one or more
heteroatoms from the group of N, O and S, and the 3-12 membered ring may
comprise further substituents such as F, Cl, Br, OH, CF3, NO2, CN, OCF3, oxo,

30 O-(C4-Ceg)-alkyl, (C4-C4)-alkoxy-(C1-Cys)-alkyl, hydroxy-(C4-Cg4)-alkyl, S-(C1-Cs)-
alkyl, (C41-Cg)-alkyl, (C2-Cg)-alkenyl, (C3-Cg)-cycloalkyl, O-(C3-Cg)-cycloalkyl, (Ca-
Cg)-cycloalkenyl, O-(C3-Cg)-cycloalkenyl, (C2-Cg)-alkynyl, N(R76)(R77),
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COO(R78), SO,(C4-Cg)-alkyl and COOH;

preferably OH, F, O-(C4-Cg)-alkyl, N(R74)CO(C4-Cg)-alkyl, SO,(C+-Cg)-alkyl, 3-12
membered mono-, bi- or spirocyclic ring which may comprise one or more
heteroatoms from the group of N, O and S, and the 3-12 membered ring may
comprise further substituents such as F, Cl, Br, OH, CF3, NO,, CN, OCF;, oxo,
O-(C1-Ce)-alkyl, (C4-C4)-alkoxy-(C1-Cs)-alkyl, (C4-Cg)-alkyl, (C,-Cg)-alkenyl,
(C2-Cg)-alkynyl, N(R76)(R77) and SO,(C4-Cg)-alkyl;

R72, R73, R74, R76, R77, R78

independently of one another H, (C4-Cg)-alkyl;
or
R72 and R73, R76 and R77

form independently of one another optionally together with the nitrogen atom to
which they are bonded a 5-6 membered ring which, apart from the nitrogen atom,
may also comprise 0-1 further heteroatoms from the group of NH, N-(C4-Cg)-alkyl,

oxygen and sulfur.

The invention relates to compounds of the formula | in the form of their racemates,
enantiomer-enriched mixtures and pure enantiomers, and to their diastereomers and

mixtures thereof.

The compounds of the formula | are notable for exhibiting an improved solubility
compared with compounds of similar structure in ageous media with at the same time
high activity. Preferred compounds of the invention are notable in particular for low
blockade of the hERG channel. Preferred compounds of the invention further exhibit

an improved metabolic stability compared with compounds of the prior art.

The alkyl, alkeny! and alkynyl radicals in the substituents R1, R2, R3, R4, RS, R6, R7,
R8, R9, R10, R11, R12, R13, R14, R15, R16, R17, R18, R19, R20, R21, R22, R23,
R24 R25, R26, R27, R27', R28, R28" R29, R29' R30, R30" R31, R32, R33, R34, R34’
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R35, R36, R37, R38, R39, R40, R41, R42, R43, R44, R45, R46, R47, R51, R52, R53,
RS54, R55, R56, R57, R58, R59, R60, R61, R62, R63, R64, R65, R66, R67, R68, R69,
R70, R71, R72, R73, R74, R76, R77 and R78 may be either straight-chain, branched
and/or optionally substituted by substituents such as (C1-C4)-alkoxy or halogen. This
also applies when the alkyl, alkenyl and alkynyl radicals are part of another group, e.g.
part of an alkoxy group (such as (C1-C4)-alkoxy-(C1-C4)-alkyl)). Suitable halogens are
fluorine, chlorine, bromine and iodine, preferably fluorine, chlorine and bromine,

particularly preferably fluorine.

Examples of alkyl groups are: methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl and
octyl. Included therein are both the n-isomers of these radicals and branched isomers
such as isopropyl, isobutyl, isopentyl, sec-butyl, tert-butyl, neopentyl, 3,3-dimethylbutyl,
etc. Unless described otherwise, the term alkyl additionally also includes alkyl radicals
which are unsubstituted or optionally substituted by one or more further radicals, for
example by 1, 2, 3 or 4 identical or different radicals such as (C1-C4)-alkoxy or
halogen. Examples of alkyl groups substituted by halogen are fluorinated alkyl groups
such as CF3, CHF2, CH2F, 3-fluoroprop-1-yl, 2,2,1,1-tetrafluoroethyl. It is moreover
possible for the additional substituents to appear in any desired position of the alkyl

radical. Unless defined otherwise, the alkyl radicals are preferably unsubstituted.

Cycloalkyl means in the context of the present application cycloalkyl and
cycloalkylalkyl (alkyl which is in turn substituted by cycloalkyl), where cycloalkyl has at
least 3 carbon atoms. Examples of cycloalkyl radicals are: cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl and cyclodecyl. Polycyclic
ring systems are also possibie where appropriate, such as decaliny!, norbornanyil,
bornanyl or adamantanyl. The cycloalkyl radicals may be unsubstituted or optionally
substituted by one or more further radicals as listed by way of example above for the
alkyl radicals. Unless defined otherwise, the cycloalkyl radicals are preferably

unsubstituted.
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Examples of alkenyl and alkynyl groups are: vinyl, 1-propenyl, 2-propenyl (allyl),
2-butenyl, 2-methyl-2-propenyl, 3-methyl-2-butenyl, ethynyl, 2-propynyl (propargyl),
2-butynyl or 3-butynyil.

Cycloalkenyl means in the context of the present application cycloalkenyl radicals and
cycloalkenylalkyl radicals (alkyl which Is substituted by cycloalkenyl), which comprise
at least three carbon atoms. Examples of cycloalkenyl are: cyclopentenyl,

cyclohexenyl, cycloheptenyl and cyclooctenyl.

The alkenyl radicals and cycloalkenyl radicals may have one to three conjugated or
non-conjugated double bonds (i.e. also alk-dienyl and alk-trienyl radicals), preferably
one double bond in a linear or branched chain. The same applies to the triple bonds for
alkynyl! radicals. The alkenyl and alkynyl radicals may be unsubstituted or optionally
substituted by one or more further radicals as listed by way of example above for the
alkyl radicals. Unless defined otherwise, the alkenyl and alkynyl radicals are preferably
unsubstituted.

Aryl refers in the present invention to radicals which are derived from monocyclic or
bicyclic aromatic compounds comprising no ring heteroatoms. Where aryl refers to
systems which are not monocyclic, the saturated form (perhydro form) or the partly
unsaturated form (for example the dihydro form or tetrahydro form) is also possible for
the second ring when the respective forms are known and stable. The term aryl also
includes in the present invention for example bicyclic radicals in which both rings are
aromatic and bicyclic radicals in which only one ring is aromatic. Examples of aryl are:
phenyl, naphthyl, indanyl, 1,2-dihydronaphthenyl, 1,4-dihydronaphthenyl, indenyl or
1,2,3,4-tetrahydronaphthyl. Unless defined otherwise, the aryl radicals are preferably
unsubstituted. Aryl is particularly preferably phenyl or naphthyil.

Heteroaryl radicals mean radicals derived from monocyclic or bicyclic aromatic

compounds which comprise ring heteroatoms, preferably N, O or S. Otherwise, the
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statements made about aryl radicals apply to heteroaryl radicals.

A “tricycle” means structures having 3 rings which are linked together by more than

one bond. Examples of such systems are fused systems with 3 rings and spirocycles
with fused-on ring system.

A polycyclic group (bi-, tri- or spirocyclic ring structure) means in the context of the
present application a group which is derived from spiranes, fused ring systems or
bridged ring systems. The spiranes are notable for two rings having only one carbon
atom in common and the ring planes of the two rings being perpendicular to one
another. In the fused ring systems, two rings are linked together in such a way that
they have two atoms in common. This type of linkage involves an “ortho fusion”.
Bridged ring systems are ring systems having a bridge of carbon atoms and/or

heteroatoms between two nonadjacent atoms of a ring.

A “chemically reasonable radical” means in the context of the present invention a
radical which is stable at room temperature and atmospheric pressure. In the context
of the present invention, a “chemically reasonable radical” in the definition of group A
in compounds of the formula | preferably means groups which have no heteroatom-

heteroatom bonds between the individual members of the groups.

A “nonaromatic” ring means in the context of the present application preferably a ring
which is saturated or partly unsaturated. In this connection, a partly unsaturated ring
according to the present application has one or, where appropriate, a plurality of
double bonds, but the partly unsaturated ring is not aromatic. The term “nonaromatic”

in the context of the present application also includes “nonheteroaromatic” rings.

The compounds of the formula | may have one or more centers of asymmetry. The
compounds of the formula | may therefore exist in the form of their racemates,

enantiomer-enriched mixtures, pure enantiomers, diastereomers and mixtures of
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diastereomers. The present invention encompasses all these isomeric forms of the
compounds of the formula |. These isomeric forms may be obtained by known

methods, even If not expressly described in some cases.

Pharmaceutically acceptable salts are, because their solubility in water is greater than
that of the initial or basic compounds, particularly suitable for medical applications.
These salts must have a pharmaceutically acceptable anion or cation. Suitable
pharmaceutically acceptable acid addition salts of the compounds of the invention are
salts of inorganic acids such as hydrochloric acid, hydrobromic, phosphoric,
metaphosphoric, nitric and sulfuric acid, and of organic acids such as, for example,
acetic acid, benzenesulfonic, benzoic, citric, ethanesulfonic, fumaric, gluconic, glycolic,
isethionic, lactic, lactobionic, maleic, malic, methanesulfonic, succinic,
p-toluenesulfonic and tartaric acid. Suitable pharmaceutically acceptable basic salts
are ammonium salts, alkali metal salts (such as sodium and potassium salts), alkaline
earth metal salts (such as magnesium and calcium salts) and salts of trometamol
(2-amino-2-hydroxymethyl-1,3-propanediol), diethanolamine, lysine or

ethylenediamine.

Salts with a pharmaceutically unacceptable anion, such as, for example,
trifluoroacetate, likewise belong within the framework of the invention as useful
intermediates for the preparation or purification of pharmaceutically acceptable saits

and/or for use in nontherapeutic, for example in vitro, applications.

The term “physiologically functional derivative”™ used herein refers to any
physiologically tolerated derivative of a compound of the formula | of the invention, for
example an ester, which on administration to a mammal such as, for example, a
human is able to form (directly or indirectly) a compound of the formula | or an active

metabolite thereof.

Physiologically functional derivatives also include prodrugs of the compounds of the
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invention, as described, for example, in H. Okada et al., Chem. Pharm. Bull. 1994, 42,
57-61. Such prodrugs can be metabolized in vivo to a compound of the invention.

These prodrugs may themselves be active or not.

The compounds of the invention may also exist in various polymorphous forms, for
example as amorphous and crystalline polymorphous forms. All polymorphous forms
of the compounds of the invention belong within the framework of the invention and are

a further aspect of the invention.

All references to “compound(s) of formula I" hereinafter refer to compound(s) of the
formula | as described above, and their salts, solvates and physiologically functional

derivatives as described herein.

If radicals or substituents may occur more than once in the compounds of the formula
|, they may all have the stated meanings independently of one another and be identical

or different.

The symbols in compound | preferably have independently of one another the following

meanings.

R1, R1, R1", R1"™
independently of one another H, F, CI, Br, OH, CF3, NO,, CN, OCF;, O-(C4-Cg)-
alkyl, (C41-C4)-alkoxy-(C1-Cys)-alkyl, S-(C4-Cg)-alkyl, (C4-Cg)-alkyl, (C2-Cg)-alkenyl,
(C3-Cg)-cycloalkyl, O-(C3-Cg)-cycloalkyl, (C2-Cg)-alkynyl, O-(Co-Cs)-alkylene-aryi,
CO(C+-Ce)-alkyl;
particularly preferably H, F, Cl, Br, CF3, CN, OCF;, O-(C4-Cg)-alkyl, (C1-C4)-
alkoxy-(C1-C4)-alkyl, (C4-Cg)-alkyl, CO(C4-Cg)-alkyl;
very particularly preferably H, F, Cl, O-(C4-Cg)-alkyl, (C4-Cg)-alkyl, CO(C1-Cg)-
alkyl;
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a particularl preferably H, F, methyl, O-methyl, CO-methyl;

where preferably at least two, particularly preferably at least three or all radicals
R1, R1, R1" and R1™ are H.

H, F, Cl, Br, I, OH, CF3, NO,, CN, OCF3, O-(C4-Cg)-alkyl, (C1-C4)-alkoxy-(C41-C4)-
alkyl, (C4-Cg)-alkyl, (C,-Cg)-alkenyl, (C,-Cg)-alkynyl;

particularly preferably H, F, Cl, Br, CF3, CN, OCF3;, O-(C4-Cg)-alkyl, (C1-Cy)-
alkoxy-(C4-C4)-alkyl, (C4-Cg)-alkyl;

very particularly preferably H, F, Cl, O-(C4-Cg)-alkyl, (C4-Cg)-alkyl;

In particular very particularly preferably H.

C(R27)(R27’)C(R28)(R28'); where

R27, R27', R28, R28
are independently of one another independently of one another H, (C4-Cg)-
alkyl, (C2-Cg)-alkenyl, (C2-Cg)-alkynyl; preferably H, (C4-Cg)-alkyl, particularly
preferably H.

S, C(R30)=C(R30"); preferably C(R30)=C(R30’); where

R30, R30
are independently of one another H, F, Cl, Br, I, OH, CF3, NO2, CN, OCF3,
0O-(C4-Ce)-alkyl, O-(C4-C4)-alkoxy-(C4-Cy)-alkyl, S-(C4-Cg)-alkyl, (C4-Csg)-
alkyl, (C2-Cg)-alkenyl, (C3-Cs)-cycloalkyl, O-(C3-Cg)-cycloalkyl, (C3-Cg)-
cycloalkenyl, (C,-Cg)-alkynyl, (Co-Cg)-alkylene-aryl, O-(Co-Cg)-alkylene-aryl,
S-aryl, N(R15)(R16), SO,-CH3, COOH, COO-(C4-Cg)-alkyl, CON(R17)(R18),
N(R19)CO(R20), N(R21)S0,(R22), CO(R23), (C(R24)(R25)),-O(R26);
preferably H, F, CI, Br, |, OH, CF3, NO;, CN, OCF3, O-(C4-Cg)-alkyl, O-(C;-
Ca)-alkoxy-(C1-Cg4)-alkyl, (C4-Cg)-alkyl, (C2-Cg)-alkenyl, (C2o-Cg)-alkynyil;
particularly preferably H, F, Cl, Br, CF3, CN, OCF;, O-(C¢-Cg)-alkyl, O-(C;-
C4)-alkoxy-(C4-Cg4)-alkyl, (C1-Cg)-alkyl;
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17

very particularly preferably H, F, Cl, O-(C4-Cg)-alkyl, (C41-Cg)-alkyl;
In particular very particularly preferably H.

a bond or a linker having 1 to 6 members, where the members are selected from
the group consisting of O, N(R31), CO, C(R32)(R33), C(R34)=C(R34’), C= C,

resulting in a chemically reasonable radical;

particularly preferably a bond or a linker having 1 to 5 members, where the
members are selected from the group consisting of O, N(R31), CO, C(R32)(R33),

C= C, resulting in a chemically reasonable radical;

very particularly preferably a bond or a linker having 1 to 5 members, where the
members are selected from the group consisting of O, N(R31), CO, C(R32)(R33),
C= C, resulting in a chemically reasonable radical, where the linker comprises no
0O-CO groups;

in particular preferably a bond, O, NH, CH(OH), CH,, CO, C=C, HC=CH, CH,-0,
CH(CH3)-O, CO-CH(CH3)-O, CO-NH, NH-CO, N(CH3)-CO, COCH-0,
CH(OH)CH,0, O-CO-NH, C(OH)(CH3)-C=C , COCH,CH;0;

in particular very preferably O, NH, CH(OH), CH,, CO, C=C, HC=CH, CH,-0,
CH(CH3)-O, CO-CH(CH3)-O, CO-NH, NH-CO, N(CH3)-CO, COCH-0,
CH(OH)CH,0, O-CO-NH, C(OH)(CH3)-C=C , COCH,CH20; where

R34, R34’
are independently of one another H, (C4-Cg)-alkyl;

R33
are independently of one another H, (C4-Cg)-alkyl, OH, O-(C1-Cg)-alkyl.

H, hydroxy-(C1-Cg)-alkyl, (C1-Cg)-alkyl, (C1-C4)-alkoxy-(C1-C4)-alkyl, (C2-Csg)-
alkenyl, (C2-Cg)-alkynyl, a 3 to 10-membered mono-, bi- or spirocyclic ring which
may comprise 0 to 4 heteroatoms selected from the group of oxygen, nitrogen

and sulfur, where the ring system may additionally be substituted by F, CI, Br,
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CF3, NO3, CN, (C1-Cg)-alkyl, O-(C4-Cs)-alkyl, (C1-C4)-alkoxy-(C1-C4)-alkyl,
hydroxy-(C1-C4)-alkyl, oxo, CO(R37), CON(R38)(R39), hydroxy, COO(R40),
N(R41)CO(C1-Cg)-alkyl, N(R42)(R43) or SO,CH3;

particularly preferably H, hydroxy-(C4-C4)-alkyl, (C41-Cg)-alkyl, (C4-C4)-alkoxy-(C;-
C4)-alkyl, a 3 to 10-membered mono-, bi- or spirocyclic ring which may comprise
0 to 3 heteroatoms selected from the group of oxygen, nitrogen and sulfur, where
the ring system may additionally be substituted by F, Cl, Br, CF3, NO2, CN, (C;-
Ce)-alkyl, O-(C4-Cg)-alkyl, (C1-Ca4)-alkoxy-(C1-C4)-alkyl, hydroxy-(C4-C4)-alkyl, oxo,
CO(R37), CON(R38)(R39), hydroxy, COO(R40), N(R41)CO(C1-Cg)-alkyl,
N(R42)(R43) or SO,CH3;

very particularly preferably H, (C+-Cg)-alkyl, (C4-C4)-alkoxy-(C1-Ca4)-alkyl, a 3 to
10-membered mono-, bi- or spirocyclic ring which may comprise 0 to 3
heteroatoms selected from the group of oxygen, nitrogen and sulfur, where the
ring system may additionally be substituted by F, Cl, Br, CF3, NO;, CN, (C4-Cg)-
alkyl, O-(C4-Cg)-alkyl, (C4-C4)-alkoxy-(C1-C4)-alkyl, hydroxy-(C4-C4)-alkyl, oxo,
CO(R37), hydroxy, N(R41)CO(C4-Ceg)-alkyl, N(R42)(R43) or SO,CHj3;

R35, R36, R37, R38, R39, R40, R41, R42, R43

or

independently of one another H, (C4-Cg)-alkyil;

R38 and R39, R42 and R43

form independently of one another optionally together with the nitrogen atom to
which they are bonded a 5-6 membered ring which, apart from the nitrogen atom,
may also comprise 0-1 further heteroatoms from the group of NH, N-(C-Csg)-alkyl,

oxygen and sulfur.

In a preferred embodiment, B is:

B

H, N(R35)(R36), hydroxy-(C1-C4)-alkyl, (C4-Cg)-alkyl, (C41-C4)-alkoxy-(C4-C4)-alkyl,
(C2-Cg)-alkenyl, (C2-Cg)-alkynyl, a 3 to 10-membered mono-, bi-, tri- or spirocyclic
nonaromatic ring which may comprise 0 to 4 heteroatoms selected from the

group of oxygen, nitrogen and sulfur, where the ring system may additionally be
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substituted by one or more of the following substituents: F, Cl, Br, CF3, NO,, CN,
(C1-Cg)-alkyl, O-(C1-Cg)-alkyl, (C1-C4)-alkoxy-(C4-C4)-alkyl, hydroxy-(C1-C4)-alkyl,
oxo0, CO(R37), CON(R38)(R39), hydroxy, COO(R40), N(R41)CO(C+-Cg)-alkyl,
N(R42)(R43), SO,CH3, SCF; or S-(C4-Cg)-alkyl;

preferably H, hydroxy-(C4-C4)-alkyl, (C4-Cg)-alkyl, (C1-C4)-alkoxy-(C1-C4)-alkyl,
(C2-Cg)-alkenyl, (C,-Cg)-alkynyl, a 3 to 10-membered mono-, bi- or spirocyclic
nonaromatic ring which may comprise 0 to 4 heteroatoms selected from the
group of oxygen, nitrogen and sulfur, where the ring system may additionally be
substituted by F, Cl, Br, CF3, NO,, CN, (C1-Cg)-alkyl, O-(C4-Cg)-alkyl, (C1-C4)-
alkoxy-(C4-C4)-alkyl, hydroxy-(C4-C4)-alkyl, oxo, CO(R37), CON(R38)(R39),
hydroxy, COO(R40), N(R41)CO(C4-Cg)-alkyl, N(R42)(R43) or SO,CHa3;
particularly preferably H, (C1-Cg)-alkyl, (C1-C4)-alkoxy-(C1-C4)-alkyl, a 3 to 10-
membered mono-, bi- or spirocyclic nonaromatic ring which may comprise 0 to 3
heteroatoms selected from the group of oxygen, nitrogen and sulfur, where the
ring system may additionally be substituted by F, Cl, Br, CF3, NO2, CN, (C1-Cg)-
alkyl, O-(C41-Cg)-alkyl, (C1-C4)-alkoxy-(C1-C4)-alkyl, hydroxy-(C1-C4)-alkyl, oxo,
CO(R37), CON(R38)(R39), hydroxy, COO(R40), N(R41)CO(C1-Ceg)-alkyl,
N(R42)(R43) or SO,CHjs;

very particularly preferably (C41-Cg)-alkyl, (C1-C4)-alkoxy-(C1-C4)-alkyl, a 3 to 10-
membered mono-, bi- or spirocyclic nonaromatic ring which may comprise 0 to 3
heteroatoms selected from the group of oxygen, nitrogen and sulfur, where the
ring system may additionally be substituted by F, Cl, CF3, (C1-Cg)-alkyl, O-(C;-
Cg)-alkyl, (C1-C4)-alkoxy-(C4-C4)-alkyl, hydroxy-(C4-C4)-alkyl, oxo, CO(R37),
hydroxy, N(R41)CO(C4-Cg)-alkyl, or SO,CHj;

in particular preferably hydroxy-(C1-C4)-alkyl, (C1-Cg)-alkyl, (C1-C4)-alkoxy-(C+-

C4)-alkyl, a monocyclic ring, selected from the group:
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3 HN\/_\/N C

oloNeNe

where the ring system may be substituted one- or two times by F, CF3, CN,

o Co >

S0V

O

/N

)

methyl, ethyl, methoxy, oxo, hydroxy, SOz-methyil;
in particularly very preferably hydroxy-(C4-C4)-alkyl, (C4-Cg)-alkyl, (C4-C4)-alkoxy-

5 (C1-C4)-alkyl, a monocyclic ring, selected from the group:

]

where the ring system may be substituted one- or two times by F, methyl, ethyl,

methoxy, hydroxy, where

10
R35, R36, R37, R38, R39, R40, R41, R42, R43 have the meanings mentioned above.
A particularly preferable embodiment is the compound in which B-A has the meanings:
O O.
Oy o (e
15 or , wherein the ring may be substituted

one time by methyl or OH.
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A further particularly preferable embodiment is the compound in which B-A has the

meanings:

/Y\O/ /\;./\O/

OH or  OH

Q mono-, bi-, tri- or spirocyclic saturated or partly unsaturated ring structure having
one nitrogen atom and 0-3 further heteroatoms selected from the group of N, O
and S, where the rings of the structure may be spiro-linked, fused or bridged, and
where the ring system may be substituted by one or more of the following
substituents: F, OH, CF3, CN, OCF3, oxo, O-(C+-Cg)-alkyl, (C1-C4)-alkoxy-(C4-Cys)-
alkyl, (C41-Cg)-alkyl, (C2-Cg)-alkenyl, (C2-Cg)-alkynyl, CO(R44), (C(R45)(R46)),-
R47, CO(C(R45)(R46)),-R48, where Q comprises a total of at least two N atoms;
Q is preferably linked to the group

R"

via a ring nitrogen atom of the group Q; where

R44 1s H, (C4-Cg)-alkyl;

R45, R46
are independently of one another H, (C4-Cg)-alkyl; particuiarly preferably H;

0, p are independently of one another 0, 1, 2, 3, 4;

R47, R48
are independently of one another OH, F, O-(C4-Cg)-alkyl, CON(R49)(R50),
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N(R51)CO(R52), N(R53)(R54), CO,(R55), SO.,Me, CN, a 3-10 membered ring
system having 0 to 3 heteroatoms selected from the group of N, O and S, which

may be substituted by one or more of the following substituents: F, Cl, Br, CF3,
(C1-Cg)-alkyl, O-(C4-Cg)-alkyl, (C4-C4)-alkoxy-(C4-C4)-alkyl, CO(RS6), oxo, OH,;

R49, R50, R51, R52, R55, R56
are independently of one another H, (C4-Csg)-alkyil;
or
R49 and R50
10 form optionally together with the nitrogen atom to which they are bonded a 5-6
membered ring which, apart from the nitrogen atom, may also comprise 0-1

further heteroatoms from the group of NH, N-(C4-Cg)-alkyl, oxygen and sulfur;

R53 is H, (C4-Cg)-alkyl, (C(R58)(R59))q—R60, (C1-C4)-alkoxy-(C4-Cg4)-alkyl, (C3-Cs)-
15 alkenyl, (C3-Cg)-alkynyl, CO-(C4-Cg)-alkyl, CO-O(C1-Cs)-alkyl,
CO(C(R61)(R62))/N(R76)(R77);
R54 is (C4-Cg)-alkyl, (C(R58)(R59))q—R60, (C4-C4)-alkoxy-(C+-Cs)-alkyl, (C3-Cg)-
alkenyl, (C3-Cg)-alkynyl;
or
20  R53 and R54 form preferably together with the nitrogen atom to which they are bonded
a 4 to 10-membered mono-, bi- or spirocyclic ring which, apart from the nitrogen
atom, may comprise 0 to 3 additional heteroatoms selected from the group of
oxygen, nitrogen and sulfur, where the heterocyclic ring system may additionally
be substituted by F, Cl, Br, CF3, (C4-Cg)-alkyl, O-(C+-Cg)-alkyl, (C4-C4)-alkoxy-
25 (C4-C4)-alkyl, hydroxy-(C1-C4)-alkyl, oxo, CO(R64), CON(R65)(R66), hydroxy,
COO(R71), N(R67)CO(C4-Cg)-alkyl, N(R69)(R70) or SO,(C1-Cg)-alkyil;
R53, R54 are very particularly preferably:
(C4-Cg)-alkyl, (C(R58)(R59))4-R60, (C1-C4)-alkoxy-(C1-C4)-alkyl; or R63 and R54
form together with the nitrogen atom to which they are bonded a 4 to 10-
30 membered mono-, bi- or spirocyclic ring which, apart from the nitrogen atom, may
comprise 0 to 2 additional heteroatoms selected from the group of oxygen,

nitrogen and sulfur, where the heterocyclic ring system may additionally be
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substituted by F, Cl, Br, CF3, (C4-Cg)-alkyl, O-(C1-Cg)-alkyl, (C1-C4)-alkoxy-(C1-
Ca)-alkyl, hydroxy-(C4-C4)-alkyl, oxo, CO(R64), hydroxy, N(R67)CO(C4-Ceg)-alkyl,
or SOz(C1-Ce)-8|kY|;

R58, R59
are independently of one another H, (C¢-Cg)-alkyl, OH;

R57, R61, R62, R64, R65, R66, R67, R69, R70, R71
are independently of one another H, (C4-Cg)-alkyl,;

or

R69 and R70
form optionally together with the nitrogen atom to which they are bonded a 5-6
membered ring which, apart from the nitrogen atom, may also comprise 0-1

further heteroatoms from the group of NH, N-(C1-Cg)-alkyl, oxygen and sulfur;

g, r are independently of one another 0, 1, 2, 3, 4, 5, 6; preferably 0, 1, 2, 3, 4;
particularly preferably 0, 1, 2; very particularly preferably 0, 1,

R60 is OH, F, O-(C4-Cg)-alkyl, N(R74)CO(C+-Cg)-alkyl, SO(C+-Cg)-alkyl, 3-12
membered mono-, bi- or spirocyclic ring which may comprise one or more
heteroatoms from the group of N, O and S, and the 3-12 membered ring further
substituents such as F, Cl, Br, OH, CF3, NO,, CN, OCF;, oxo, O-(C4-Cg)-alkyl,
(C1-Ca4)-alkoxy-(C4-Cy)-alkyl, (C1-Ceg)-alkyl, (C2-Cg)-alkenyl, (C2-Cg)-alkynyl,
N(R76)(R77) and SO5(C1-Cg)-alkyl;

R72, R73, R74, R76, R77, R78
are independently of one another H, (C4-Cg)-alkyl;

or

R72 and R73, R76 and R77
form independently of one another optionally together with the nitrogen atom to
which they are bonded a 5-6 membered ring which, apart from the nitrogen atom,

may also comprise 0-1 further heteroatoms from the group of NH, N-(C4-Cg)-alkyl,
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oxygen and sulfur.

In a preferred embodiment Q is:

mono-, bi- or spirocyclic saturated or partly unsaturated ring structure having one
5 nitrogen atom and 0-3 further heteroatoms selected from the group of N, O and

S, where the rings of the structure may be spiro-linked, fused or bridged, and

where the ring system may be substituted by (C(R45)(R46)),-R47, where Q

comprises a total of at least two N atoms, and Q is linked to the group

R

via a ring nitrogen atom of the group Q,

10 where

R45, R46
are independently of one another H, (C4-Cg)-alkyl; preferably H;

o,p are 0, 1; preferably O;
15
R47 is N(R53)(R54);

R53, R54 are
(C4-Cg)-alkyl, (C(R38)(R959))q-R60, (C4-Cs)-alkoxy-(C4-C4)-alkyl; or R53 and R54
20 form together with the nitrogen atom to which they are bonded a 4 to 10-

membered mono-, bi- or spirocyclic ring which, apart from the nitrogen atom, may
comprise 0 to 2 additional heteroatoms seiected from the group of oxygen,
nitrogen and sulfur, where the heterocyclic ring system may additionally be
substituted by F, Cl, Br, CF3, (C4-Cg)-alkyl, O-(C4-Cg)-alkyl, (C4-C4)-alkoxy-(C-

25 Ca)-alkyl, hydroxy-(C1-C4)-alkyl, oxo, CO(R64), hydroxy, N(R67)CO(C4-Cg)-alkyl,
or SO,(C+-Cg)-alkyl;
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R58, R59, R64, R67 are
H, (C1-Cs)-alkyl, OH;

R60 is OH, F, O-(C4-Cg)-alkyl, N(R74)CO(C1-Cg)-alkyl, SO,(C1-Cs)-alkyl, 3-12
membered mono-, bi- or spirocyclic ring which may comprise one or more
heteroatoms from the group of N, O and S, and the 3-12 membered ring further
substituents such as F, Cl, Br, OH, CF3, NO,, CN, OCFj3;, oxo, O-(C4-Cg)-alkyl,
(C1-C4)-alkoxy-(C1-C4)-alkyl, (C1-Cg)-alkyl, (C2-Cg)-alkenyl, (C,-Cg)-alkynyl,
N(R76)(R77) and SO2(C1-Cg)-alkyl;

R74, R76, R77
are independently of one another H, (C4-Cs)-alkyl;

Oor
R76 and R77

form independently of one another optionally together with the nitrogen atom to
which they are bonded a 5-6 membered ring which, apart from the nitrogen atom,
may also comprise 0-1 further heteroatoms from the group of NH, N-(C-Cg)-alkyl,

oxygen and sulfur.

In a particularly preferred embodiment, Q is:

Q a group of the general formula:

o

in which the ring D has the following meanings:

saturated monocyclic 5-7-membered azacycle which comprises an element
N(RS53) or C(R45)((CH32),-N(R53)(R54)); saturated 6-11 membered azabicycle or
spirocycle which comprises an element N(R53) or C(R45)((CH2)o-N(R53)(R54));

Q is preferably:
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where the groups may, apart from R53, R54, optionally be substituted by one or more
substituents selected from F, OH, oxo, (C4-Cg)-alkyl, O-(C1-Cg)-alkyl, (C1-C4)-alkoxy-

(C1-Cyq)-alkyl; the aforementioned groups Q preferably have no further substituents;

Q is particularly preferably:

|

| \ I
N N N N
[33 L H oL

\
54! R53
R

3 A8, 8

|53

| |
N . N
Q@ \DO D@
N~ 53
R N R53 !\I
R53 N

R53

where the groups may optionally be substituted by one or more substituents selected
from F, OH, oxo, (C4-Cg)-alkyl, O-(C41-Cg)-alkyl, (C1-C4)-alkoxy-(C1-C4)-alkyl; the
aforementioned groups Q preferably have no further substituents;

Q is very particularly preferably:
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where the group may, apart from R53, optionally be substituted by one or more
substituents selected from F, OH, oxo, (C4-Cg)-alkyl, O-(C1-Cg)-alkyl, (C1-Cg4)-
alkoxy-(C1-C4)-alkyl, hydroxy-(C1-Cs)-alkyl; the aforementioned groups Q
preferably have no further substituents;

Further Q is very particularly preferably:

N Q)
54
RV R N\
[\l R RS

R54

where the groups may, apart from R53, R54, optionally be substituted by one or
more substituents selected from F, OH, oxo, (C4-Cg)-alkyl, O-(C4-Cg)-alkyl, (Cs-

Ca)-alkoxy-(C1-C4)-alkyl, hydroxy-(C¢-Cg4)-alkyl; the aforementioned groups Q
preferably have no further substituents;

Further Q is very particularly preferably:
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where the groups may optionally be substituted by one or more substituents selected
from F, OH, oxo, (C1-Cg)-alkyl, O-(C1-Cg)-alkyl, (C1-C4)-alkoxy-(C1-C4)-alkyl; the
s  aforementioned groups Q preferably have no further substituents;

Q is in particular preferably:

where the groups may optionally be substituted by one or more substituents selected
10 from F, OH, oxo, (C1-Cg)-alkyl, O-(C1-Cg)-alkyl, (C1-C4)-alkoxy-(C4-C4)-alkyl; the
aforementioned groups Q preferably have no further substituents;

where the radicals R45, R53 and R54 and the index o have the aforementioned

meanings.

15

In a further preferred embodiment the meanings are:
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R53 H, (C+-Csg)-alkyl, (C(R58)(R59))q—R60, (C1-Ca4)-alkoxy-(C1-Ca4)-alkyl,
CO(C(R61)(R62))-R63, (C3-Cg)-alkenyl, (C3-C.3)-a|kYHY|, CO-(C1-C3)-a|kY|,
CO-0(C+-Cg)-alkyl;

R54 (C1-Cg)-alkyl, (C(R58)(R59))q—R60, (C4-C4)-alkoxy-(C1-C4)-alkyl,
CO(C(R61)(R62))-R63, (C3-Cg)-alkenyl, (C3-Cg)-alkynyl;

or

R53 and R54 form together with the nitrogen atom to which they are bonded a 4 to 10-
membered mono-, bi- or spirocyclic ring which, apart from the nitrogen
atom, comprises 0 to 3 additional heteroatoms selected from the group of N,
O and S and may additionally be substituted by one or more of the following
substituents: F, Cl, Br, CF3, O-(C4-Cg)-alkyl, (C1-Cg)-alkyl, CO(R64), oxo, OH,
(C1-C4)-alkoxy-(C4-C4)-alkyl, hydroxy-(C1-C4)-alkyl, CON(R65)(R66),
N(R67)CO(R68), N(R69)(R70), CO,(R71), SO2(C+-Ceg)-alkyl;

R45 H, (C4-Cg)-alkyl;
q, T 0,1,2,3, 4,
R60, R63

independently of one another OH, F, O-(C4-Cg)-alkyl, N(R74)CO(C+-Cs)-
alkyl, SO,(C4-Cg)-alkyl, 3-12 membered mono-, bi- or spirocyclic ring which
may comprise one or more heteroatoms from the group of N, O and S, and
the 3-12 membered ring may comprise further substituents such as F, Cl,
Br, OH, CF3, NO3, CN, OCF3, oxo, O-(C1-Cg)-alkyl, (C1-C4)-alkoxy-(C4-Cy)-
alkyl, hydroxy-(C4-Cg4)-alkyl, (C4-Ceg)-alkyl, (C2-Cg)-alkenyl, (C,-Cg)-alkynyl,
N(R76)(R77) and SO,(C4-Cg)-alkyl.

In a further preferred embodiment the meanings are:
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R53, R54 independently of one another (C4-Cg)-alkyl, (C(R58)(R59))q—R60, (C1-Cy)-
alkoxy-(C1-C4)-alkyl;

or

R53 and R54 form together with the nitrogen atom to which they are bonded a 4 to 10-
membered mono-, bi- or spirocyclic ring which, apart from the nitrogen
atom, comprises 0 to 2 additional heteroatoms selected from the group of N,
O and S and may additionally be substituted by one or more of the following
substituents: F, Ci, Br, CF3, (C4-Cg)-alkyl, O-(C4-Cg)-alkyl, (C4-C4)-alkoxy-
(C1-C4)-alkyl, hydroxy-(C4-C4)-alkyl, CO(R64), oxo, OH, N(R67)CO(C1-Ce)-
alkyl or SO2(C1-Cg)-alkyl.

In a further preferred embodiment the meanings are:

R53 and R54 form together with the nitrogen atom to which they are bonded a 6 to 10-
membered bi- or spirocyclic ring which, apart from the nitrogen atom, comprises
0 to 2 additional heteroatoms selected from the group of N, O and S and may
additionally be substituted by one or more of the following substituents: F, Cl, Br,
CF3, (C1-Cg)-alkyl, O-(C4-Cg)-alkyl, (C1-C4)-alkoxy-(C1-Cs)-alkyl, hydroxy-
(C1-C4)-alkyl, CO(R64), oxo, OH, N(R67)CO(C+-Cg)-alkyl or SO2(C1-Cg)-alkyl.

In a further preferred embodiment, the present invention relates to compounds of the

general formula |, in which Y and X have the following meanings:.

Y  C(R27)(R27')C(R28)(R28’): where

R27, R27', R28, R28’
are independently of one another independently of one another H, (C4-Cg)-alkyl,
(C3-Cg)-alkenyl, (C3-Cg)-alkynyl; preferably H, (C1-Cg)-alkyl, particularly preferably
H; and

X 18 C(R30)=C(R30’); where
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R30, R30°
are independently of one another H, F, Cl, Br, |, OH, CF3, NO,, CN, OCF3;, O-
(C1-Ceg)-alkyl, O-(C1-C4)-alkoxy-(C4-C4)-alkyl, S-(C1-Cg)-alkyl, (C4-Cg)-alkyl,
(C,-Ceg)-alkenyl, (C3-Cg)-cycloalkyl, O-(C3-Cg)-cycloalkyl, (C3-Cs)-cycloalkenyl,
(C2-Cg)-alkynyl, (Co-Cs)-alkylene-aryl, O-(Cq-Cg)-alkylene-aryl, S-aryl,
N(R15)(R16), SO,-CH;3;, COOH, COO-(C4-Cg)-alkyl, CON(R17)(R18),
N(R19)CO(R20), N(R21)S0,(R22), CO(R23), (C(R24)(R25)),-O(R26);
preferably H, F, Ci, Br, |, OH, CF3, NO2, CN, OCF3, O-(C1-Cg)-alkyl, O-(C1-C4)-
alkoxy-(C4-C4)-alkyl, (C1-Cg)-alkyl, (C2-Cg)-alkenyl, (C2-Cg)-alkynyl;
particularly preferably H, F, Cl, Br, CF3, CN, OCF3, O-(C4-Cg)-alkyl, O-(C1-Cy4)-
alkoxy-(C1-Cg4)-alkyl, (C1-Cg)-alkyl;
very particularly preferably H, F, Cl, O-(C4-Cg)-alkyl, (C1-Cg)-alkyl;

In particular very particularly preferably H;

and the further radicals and groups of the compound of the formula | have the

aforementioned meanings.

In a further preferred embodiment, the present invention relates to compounds of the

general formula |, in which Y and X have the following meanings:

Y  C(R27)(R27')C(R28)(R28'), C(R29)=C(R29'): preferably
C(R27)(R27')C(R28)(R<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>