
Novel azacyclyl-substituted arylthienopyrimidinones,
process for their preparation and their use as
medicaments The invention relates to
azacyclyl-substituted arylthienopyrimidinones and
their derivatives, and their physiologically tolerated
salts and physiologically functional derivatives,
their preparation, medicaments comprising at least one
azacyclyl-substituted arylthienopyrimidinone of the
invention or its derivative, and the use of the
azacyclyl-substituted arylthienopyrimidinones of the
invention and their derivatives as medicaments.
Compounds similar in their overall structure to the
azacyclyl-substituted arylthienopyrimidinones and
their derivatives described in the present application
and having a pharmacological effect have been
described in the prior art. Thus, for example,
WO2005/042541 describes
3-(4-aminophenyl)thienopyrimid-4-one derivatives as
MCH Rl antagonists for the treatment of obesity,
diabetes, depressions and anxiety states. WO 03/033476
discloses bicyclic pyrimidone derivatives having an
MCH Rl -antagonistic effect for the treatment of
obesity, and WO 03/033480 discloses lactam derivatives
suitable as MCH Rl antagonists. Further compounds
having an MCH-antagonistic effect for the treatment of
obesity are described in the prior art (examples:
WO2005047293, WO2004092181, WO2005 103039,
WO2004024702, WO200 102 1577, WO2003035624,
WO2002089729, WO2002006245, WO2002002744,
WO2002057233, WO2003045313, WO2003097047,
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 MCHlR.
The invention therefore relates to compounds of the
formula I,in which the meanings are Rl, Rl ' , Rl", Rl
' " independently of one another H, F, Cl, Br, I, OH,
CF3, NO2, CN, OCF3, O-(Ci-C 6)-alkyl, O-(C,-C
4)-alkoxy-(Ci-C 4)-alkyl, S-(C,-C 6)-alkyl, (C,-C
6)-alkyl, (C2-C6)-alkenyl, (C3-C8)- cycloalkyl,
O-(C3-C8)-cycloalkyl, (C3-C8)-cycloalkenyl,
(C2-C6)-alkynyl, (C0-C8)- alkylene-aryl,
O-(C0-C8)-alkylene-aryl, S-aryl, N(R3)(R4), SO2-CH3,
COOH, COO-(C,- C6)-alkyl, CON(R5)(R6), N(R7)CO(R8),
N(R9)SO 2(R10), CO(Rl 1), (C(Rl 2)(R13))X- 0(R14);
preferably H, F, Cl, Br, OH, CF3, NO2, CN, OCF3,
O-(C,-C 6)-alkyl, (Cr C4)-alkoxy-(C,- C4)-alkyl, S-(C
,-C6)-alkyl, (C,-C6)-alkyl, (C2-C6)-alkenyl,
(C3-C8)-cycloalkyl, 0-(C 3-C8)- cycloalkyl,
(C2-C6)-alkynyl, O-(C0-C8)-alkylene-aryl, CO(Ci-C
6)-alkyl; particularly preferably H, F, Cl, Br, CF3,
CN, OCF3, O-(C|-C 6)-alkyl, (Ci-C 4)-alkoxy-(Ci-
C4)-alkyl, (C,-C 6)-alkyl; very particularly
preferably H, F, Cl, O-(d-C 6)-alkyl, (Cr C6)-alkyl;
where preferably at least two, particularly preferably
at least three or all radicals Rl , Rl ' , Rl " and Rl
' " are H; R3, R4, R5, R6, R7, R9 independently of one
another H, (Ci-C 8)-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, may
alsocomprise 0-1 further heteroatoms from the group of
NH, N-(Ci-C6)-alkyl, oxygen and sulfur; R8, RlO RI l
independently of one another H, (Ci-Cg)-alkyl, aryl;
preferably independently of one another H, (Ci
-C8)-alkyl; R12, R13 independently of one another H,
(Ci-C )-alkyl, preferably independently of one another
H; R14 H, (Ci-C6)-alkyl, aryl; preferably
independently of one another H, (Ci-C6)-alkyl; x 0, 1,
2, 3, 4, 5, 6; R2 H, F, Cl, Br, I, OH, CF3, NO2, CN,
OCF3, 0-(C ,-C6)-alkyl, 0-(C ,-C4)-alkoxy-(C ,-C4)-
alkyl, S-(C,-C 6)-alkyl, (C,-C 6)-alkyl,
(C2-C6)-alkenyl, (C3-C8)-cycloalkyl, 0-(C 3-C8)-
cycloalkyl, (C3-C8)-cycloalkenyl, (C2-C6)-alkynyl,
(C0-C8)-alkylene-aryl, 0-(C 0-C8)- alkylene-aryl,
S-aryl, N(R15)(R16), SO2-CH3, COOH, COO-(C
,-C6)-alkyl, CON(Rl 7)(R 18), N(R19)CO(R20), N(R21)SO
2(R22), CO(R23), (C(R24)(R25)) X- O(R26); preferably
H, F, Cl, Br, I, OH, CF3, NO2, CN, OCF3, O-(C,-C
6)-alkyl, (C,-C 4)-alkoxy- (C,-C 4)-alkyl, (C,-C
6)-alkyl, (C2-C6)-alkenyl, (C2-C6)-alkynyl;
particularly preferably H, F, Cl, Br, CF3, CN, OCF3,
O-(Ci-C 6)-alkyl, (C|-C 4)-alkoxy-(C, C4)-alkyl, (C,-C
6)-alkyl; very particularly preferably H, F, Cl,
O-(C|-C 6)-alkyl, (Ci-C 6)-alkyl; in particular very
particularly preferably H; R15, R16, R17, R18, R19,
R21 independently of one another H, (Ci-C 8)-alkyl;
orR15 and R16, R17 and R18 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-(Ci-C
6)-alkyl, oxygen 5 and sulfur; R20, R22, R23
independently of one another H, (Ci-Cg)-alkyl, aryl;
preferably independently of one another H,
(Ci-C8)-alkyl; IO R24, R25 independently of one
another H, (Ci-C8)-alkyl; R26 H, (C,-C 6)-alkyl, aryl;
preferably H, (C,-C6)-alkyl; 15 x' 0, 1, 2, 3, 4, 5,
6; R27 H, (C,-C 6)-alkyl, preferably H; 20 X S, O,
C(R30)=C(R30'); preferably S, O; particularly
preferably S; R30, R30' independently of one another
H, F, Cl, Br, I, OH, CF3, NO2, CN, OCF3, O-(d-C
6)-alkyl, O-(C,-C 4)-alkoxy-(C,-C 4)-alkyl,
S-(C,-C6)-alkyl, (C,-C6)-alkyl, (C2-C6)-alkenyl,
(C3-C8)- 25 cycloalkyl, O-(C3-Cg)-cycloalkyl,
(C3-C8)-cycloalkenyl, (C2-C6)-alkynyl, aryl,
optionally substituted with F, Cl, Br, O(Ci-C6)-alkyl,
(d-C 6)-alkyl; preferably H, F, Cl, Br, CF3,
O-(Ci-C6)-alkyl, (Ci-C4)-alkoxy-(Ci-C 4)-alkyl,
(Ci-C6)- alkyl; particularly preferably H, F, Cl,
O-(C,-C 6)-alkyl, (C,-C6)-alkyl; 30 very particularly
preferably H; A a bond or a linker having 1 to 8
members, where the members are selected from the
groupconsisting of O, S, SO2, N(R31), CO, C(R32)(R33),
C(R34)=C(R34'), cycloalkylene, preferably
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, SO2, 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,
SO2, 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, SO2, N(R3 1), CO, C(R32)(R33), C C,
resulting in a chemically reasonable radical, where
the linker contains no 0-CO or CO-O groups; R31, R34,
R34' independently of one another H, (Ci-Cs)-alkyl;
R32, R33 independently of one another H,
(Ci-C6)-alkyl, OH, O-(Ci-C6)-alkyl; B H, N(R35)(R36),
hydroxy-(C -C4)-alkyl, (Cr C8)-alkyl, (C,-C
4)-alkoxy-(C,-C 4)-alkyl, (C2-C )-alkenyl,
(C2-C8)-alkynyl, a 3 to 10-membered mono-, bi-, tri-
or spirocyclic ring which may comprise Oto 4
heteroatoms selected from the group of oxygen,
nitrogen and sulfur, where the ring system may
additionally be substituted by one or more of the
following substituents: F, Cl, Br, CF3, NO2, CN,
(Ci-C6)-alkyl, O-(Ci-C 8)-alkyl, (Ci-C4)- alkoxy-(C,-C
4)-alkyl, hydroxy-(d-C 4)-alkyl, oxo, CO(R37),
CON(R38)(R39), hydroxy, COO(R40), N(R41)CO(C,-C
6)-alkyl, N(R42)(R43), SO2CH3, SCF3 or
S-(C,-C6)-alkyl; preferably H, hydroxy-(C,-C 4)-alkyl,
(C -C8)-alkyl, (Ci-C4)-alkoxy-(C,-C 4)-alkyl, (C2-
C8)-alkenyl, (C2-C8)-alkynyl, a 3 to 10-membered
mono-, bi- or spirocyclic ring which may comprise Oto
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,
(Ci- C6)-alkyl, O-(C !-C8)-alkyl, (Ci-C4)-alkoxy-(Ci-C
4)-alkyl, hydroxy-(Ci-C 4)-alkyl, oxo, CO(R37),
CON(R38)(R39), hydroxy, COO(R40), N(R41)CO(C,-C
6)-alkyl, N(R42)(R43)or SO2CH3; particularly
preferably H, (Ci-Cg)-alkyl, (Ci-C4)-alkoxy-(C)-C
4)-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, (Ci-C6)-alkyl,
0-(C i-C8)-alkyl, (Ci-C4)-alkoxy- (C,-C 4)-alkyl,
hydroxy-(C,-C 4)-alkyl, oxo, CO(R37), CON(R38)(R39),
hydroxy, COO(R40), N(R41)CO(C|-C 6)-alkyl, N(R42)(R43)
or SO2CH3; very particularly preferably H,
(Ci-C8)-alkyl, (Ci-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,-C 6)-alkyl, O-(C,-C 8)-alkyl, (C,-C 4)-alkoxy-
(C,-C 4)-alkyl, hydroxy-(C,-C 4)-alkyl, oxo, CO(R37),
hydroxy, N(R41)CO(C,-C 6)-alkyl, N(R42)(R43) or
SO2CH3; R35, R36, R37, R38, R39, R40, R41, R42, R43
independently of one another H, (Ci-C 8)-alkyl; or 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-(Ci-C 6)-alkyl,
oxygen and sulfur; where R35, R36, R37, R38, R39, R40,
R41, R42, R43 are preferably independently of one
another H, (Ci-Cs)-alkyl; 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,-C
8)-alkyl, (C,-C 4)-alkoxy-(C,-C 4)-alkyl, (C,-C
6)-alkyl, (C2-C6)-alkenyl, (C2- 



C6)-alkynyl, CO(R44), (C(R45)(R46))O-R47,
CO(C(R45)(R46)) P-R48, where Qcomprises 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, (C
-C8)-alkyl; R45, R46 independently of one another H,
(Ci-C8)-alkyl, OH, (C3-C8)-cycloalkyl,
(Ci-C4)-alkoxy-(Ci- C4)-alkyl; preferably H,
(Ci-C6)-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-(d-C 8)-alkyl, CON(R49)(R50),
N(R51)CO(R52), N(R53)(R54), CO2(R55), SO2Me, 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, (Ci-C 8)-alkyl, O-(Ci-C
8)-alkyl, (Ci- C4)-alkoxy-(C|-C 4)-alkyl, CO(R56),
oxo, OH; R49, R50, R51, R52, R55, R56 independently of
one another H, (C|-C 8)-alkyl; or R49 and R50 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-(C|-C 6)-alkyl,
oxygen and sulfur;R53, R54 independently of one
another H, (d-C 8)-alkyl, (Ci-C4)-alkoxy-(Ci-C
4)-alkyl, (C3-C8)- alkenyl, (C3-C8)-alkynyl, CO(R57),
(C(R58)(R59))q-R60, CO(C(ROl)(R62)) r-R63, COO( Ci-C
8)-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 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-(C|-C 8)-alkyl, (Ci-C5)-alkyl, CO(R64), oxo, OH,
(C,-C 4)-alkoxy-(C,-C 4)-alkyl, hydroxy-(Ci-C
4)-alkyl, CON(R65)(R66), N(R67)CO(R68), N(R69)(R70),
CO2(R71), SO2(C, -C6)-alkyl; R53 is preferably: H,
(C,-C 8)-alkyl, (C(R58)(R59))q-R60, (d-C
4)-alkoxy-(C,-C 4)-alkyl, (C3-C8)-alkenyl,
(C3-C8)-alkynyl, CO-(C,-C 8)-alkyl, CO-O(C
,-C8)-alkyl, CO(C(ROl)(R62)) rN(R76)(R77); R54 is
preferably: (C,-C8)-alkyl, (C(R5 8)(R59))q-R60,
(C,-C4)-alkoxy-(C ,-C4)-alkyl, (C3-C8)-alkenyl, (C3-
C8)-alkynyl; or 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 Oto 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, (Ci-C6)-alkyl, O-(C,-C 8)-alkyl, (C,-C
4)-alkoxy-(Ci-C 4)-alkyl, hydroxy-(C C4)- alkyl, oxo,
CO(R64), CON(R65)(R66), hydroxy, C00(R71),
N(R67)CO(C,-C 6)-alkyl, N(R69)(R70) or
SO2(Ci-C6)-alkyl; R53, R54 are very particularly
preferably: (Ci-C 8)-alkyl, (C(R58)(R59)) q-R60, (C,-C
4)-alkoxy-(d-C 4)-alkyl; or R53 and R54 form together
with the nitrogen atom to which they are bonded a 4 to
10-membered mono-, bior spirocyclic ring which, apart
from the nitrogen atom, may comprise Oto 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, (Ci-C6)-alkyl, O-(Ci-C 8)-alkyl,
(Ci-C4)-alkoxy-(Ci-C 4)-alkyl, hydroxy-(C,-C 4)-alkyl,
oxo, CO(R64), hydroxy, N(R67)CO(C,-C 6)-alkyl, or
SO2(C,-C 6)-alkyl;R58, R59 independently of one
another H, (Ci-C6)-alkyl, OH; R57, R61, R62, R64, R65,
R66, R67, R68, R69, R70, R71 independently of one
another H, (Ci-C6)-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-(Ci-C 6)-alkyl,
oxygen and sulfur; q, r independently of one another
0, 1, 2, 3, 4, 5, 6; R60, R63 independently of one
another OH, F, 0-(C ,-C6)-alkyl, CN, COO(R78),
N(R74)CO(C i- C6)-alkyl, N(R76)(R77), CON(R72)(R73),
SO2(C,-C6)-alkyl, 3-12 membered mono-, bior
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, O-(C,-C
6)-alkyl, (Ci-C4)-alkoxy-(Ci-C 4)-alkyl, S-(C,-
C6)-alkyl, (C,-C6)-alkyl, (C2-C6)-alkenyl,
(C3-C8)-cycloalkyl, O-(C3-C8)-cycloalkyl, (C3-
C8)-cycloalkenyl, O-(C3-C8)-cycloalkenyl,
(C2-C6)-alkynyl, N(R76)(R77), COO(R78), SO2(C
-C6)-alkyl and COOH; preferably OH, F, O-(C,-C
6)-alkyl, N(R74)CO(Ci-C 6)-alkyl, SO2(Ci-C6)-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, O-(C -C6)-alkyl, (Ci-C4)- alkoxy-(C,-C
4)-alkyl, (C,-C 6)-alkyl, (C2-C6)-alkenyl,
(C2-C6)-alkynyl, N(R76)(R77) and SO2(C, -C6)-alkyl;
R72, R73, R74, R76, R77, R78 independently of one
another H, (C,-C 8)-alkyl; orR72 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-(Ci-C 6)-alkyl, oxygen and sulfur; in the
case where Q is a monocyclic saturated 6- to
7-membered ring structure having one nitrogen atom and
a further nitrogen atom, where the group Q is linked
to the group via a ring nitrogen atom of group Q; B is
a non-aromatic ring, where the further meanings for B
have the meanings mentioned above for B; and in the
case where Q is a monocyclic saturated 5- to
7-membered ring structure having one nitrogen atom and
no further heteroatom, where the ring structure is
substituted by a substituent (C(R45)(R46))O-R47, where
R47 is N(R53)(R54), and the group Q is linked to the
group via a ring nitrogen atom of group Q;B is not an
unsubstituted phenyl ring. The compounds of the
formula I are notable for exhibiting an improved
solubility compared with compounds of similar
structure in aqeous 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, alkenyl and
alkynyl radicals in the substituents Rl, R2, R3, R4,
R5, R6, R7, R8, R9, RlO, Rl 1, 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', R35, R36, R37, R38, R39, R40, R41,
R42, R43, R43', R44, R45, R46, R47, R51, R52, R53,
R54, 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
(Ci-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
(Ci-C4)-alkoxy- (Ci-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 (Cl-C4)-alkoxy or halogen. Examples
of alkyl groups substituted by halogen are fluorinated
alkyl groups such as CF3, CHF2, CH2F,
3-fluoroprop-lyl, 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 possible where
appropriate, such as decalinyl, norbornanyl, 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.
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- butynyl.
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 nonconjugated 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 naphthyl.Heteroaryl
radicals mean radicals derived from monocyclic or
bicyclic aromatic compounds which comprise ring
heteroatoms, preferably N, O or S. Otherwise, the
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 I 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 I may have one or
more centers of asymmetry. The compounds of the
formula I may therefore exist in the form of their
racemates, enantiomer-enriched mixtures, pure
enantiomers, diastereomers and mixtures of
diastereomers. The present invention encompasses all
these isomeric forms of the compounds of the formula I
. Theseisomeric 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-l,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 salts 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 I 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 I
or an active metabolite thereof. Physiologically
functional derivatives also include prodrugs of the
compounds of the 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 ofthe 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 I
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 I, they may
all have the stated meanings independently of one
another and be identical or different. The symbols in
compound I preferably have independently of one
another the following meanings; in the case where Q is
a monocyclic saturated 6- to 7-membered ring structure
having one nitrogen atom and a further nitrogen atom,
where the group Q is linked to the group via a ring
nitrogen atom of group Q; B is a non-aromatic ring,
where the further meanings for B have the meanings
mentioned above for B; and in the case where Q is a
monocyclic saturated 5- to 7-membered ring structure
having one nitrogen atom and no further heteroatom,
where the ring structure is substituted by a
substituent (C(R45)(R46))o-R47, whereR47 is
N(R53)(R54), and the group Q is linked to the group
via a ring nitrogen atom of group Q; B is not an
unsubstituted phenyl ring. Rl, Rl ' , Rl " , Rl ' "
independently of one another H, F, Cl, Br, OH, CF3,
NO2, CN, OCF3, O-(Ci-C6)-alkyl, (C,-C4)-alkoxy-(Ci-C
4)-alkyl, S-(C,-C6)-alkyl, (C,-C6)-alkyl,
(C2-C6)-alkenyl, (C3-C8)- cycloalkyl,
O-(C3-C8)-cycloalkyl, (C2-C6)-alkynyl,
O-(C0-C8)-alkylene-aryl, C0(C,-C 6)- alkyl;
particularly preferably H, F, Cl, Br, CF3, CN, OCF3,
O-(Ci-C6)-alkyl, (Ci-C4)-alkoxy-(Ci- C4)-alkyl,
(C,-C6)-alkyl; very particularly preferably H, F, Cl,
O-(C,-C6)-alkyl, (Ci-C6)-alkyl; where preferably at
least two, particularly preferably at least three or
all radicals Rl, Rl', Rl " and Rl ' " are H. R2 H, F,
Cl, Br, I, OH, CF3, NO2, CN, OCF3, O-(C,-C6)-alkyl,
(C,-C4)-alkoxy-(C,-C 4)-alkyl, (C,-C6)-alkyl,
(C2-C6)-alkenyl, (C2-C6)-alkynyl; particularly
preferably H, F, Cl, Br, CF3, CN, OCF3,
O-(Ci-C6)-alkyl, (Ci-C4)-alkoxy-(Ci- C4)-alkyl,
(C,-C6)-alkyl; very particularly preferably H, F, Cl,
O-(Ci-C6)-alkyl, (Ci-C6)-alkyl; in particular very
particularly preferably H. R27 is H.X S, O;
particularly preferably S; A a bond or a linker having
1 to 6 members, where the members are selected from
the group consisting of O, SO2, N(R31), CO,
C(R32)(R33), C(R34)=C(R34'), C C, resulting in a 5
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,
SO2, 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 lO are selected from the group
consisting of O, SO2, N(R3 1), CO, C(R32)(R33), C C,
resulting in a chemically reasonable radical, where
the linker comprises no 0-CO groups; in particular
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(R34)=C(R34'), CC, resulting in a chemically
reasonable radical; where the linker contains no 0-CO
or 15 CO-O groups; in particular particularly
preferably a bond or an element selected from the
group consisting of O, CH2, CO, 0-CH 2, CHOH, CH2-CH2,
CH=CH, C(CH3)=CH, CC, CH2- O, N(CH3)CO, NH-CO,
CH2-O-CH2, 0-CH=CH, C(OH)(CH3)-CH2-CH2, C(OH)(CH3)-
CC; 0 in particular very particularly preferably an
element selected from the group consisting of O, CH2,
CO, 0-CH 2, CHOH, CH2-CH2, CH=CH, C(CH3)=CH, CC,
CH2-O, N(CH3)CO, NH-CO, CH2-O-CH2, 0-CH=CH,
C(OH)(CH3)-CH2-CH2, C(0H)(CH 3)-CC; where R31, R34,
R34' 25 are independently of one another H,
(Ci-Cg)-alkyl; R32, R33 are independently of one
another H, (Ci-C )-alkyl, OH, O-(Ci-C6)-alkyl. 30 In
one embodiment of the present invention, A is: A a
linker having 1 to 8 members, where the members are
selected from the group consisting of O, S, SO2,
N(R31), CO, C(R32)(R33), C(R34)=C(R34'),
cycloalkylene,preferably cyclopropylene, CC, resulting
in a chemically reasonable radical; preferably a
linker having 1 to 6 members, where the members are
selected from the group consisting of O, SO2, N(R31),
CO, C(R32)(R33), C(R34)=C(R34'), CC, resulting in a
chemically reasonable radical; particularly preferably
a linker having 1 to 5 members, where the members are
selected from the group consisting of O, SO2, N(R31),
CO, C(R32)(R33), CC, resulting in a chemically
reasonable radical; very particularly preferably a
linker having 1 to 5 members, where the members are
selected from the group consisting of O, N(R31), CO,
C(R32)(R33), CC, resulting in a chemically reasonable
radical, where the linker contains no 0-CO groups; in
particular preferably a bond or an element selected
from the group consisting of O, CH2, CO, 0-CH 2, CHOH,
CH2-CH2, CH=CH, C(CH3)=CH, CC, CH2-O, N(CH3)CO, NH-CO,
CH2-O-CH2, 0-CH=CH, C(OH)(CH3)-CH2-CH2, C(OH)(CH3)-C
C; in which the radicals R31, R32, R33, R34 and R34'
have the aforementioned meanings. H, hydroxy-(C
,-C4)-alkyl, (C,-C8)-alkyl, (C,-C4)-alkoxy-(C
,-C4)-alkyl, (C2-C8)-alkenyl, (C2-Cg)-alkynyl, a 3 to
10-membered mono-, bi- or spirocyclic ring which may
comprise Oto 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, (C -C6)-alkyl, 0-(Ci- C8)-alkyl,
(Ci-C4)-alkoxy-(C,-C 4)-alkyl, hydroxy-(C,-C 4)-alkyl,
oxo, CO(R37), CON(R38)(R39), hydroxy, COO(R40),
N(R41)CO(C,-C 6)-alkyl, N(R42)(R43) or SO CH3; or
where the ring system may be linked to A by =C(R43 '
); particularly preferably H, hydroxy-(d-C 4)-alkyl,
(d-C 8)-alkyl, (Ci-C4)-alkoxy-(Ci-C 4)- alkyl, a 3 to
10-membered mono-, bi- or spirocyclic ring which may
comprise Oto 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 -C6)-alkyl, 0-(Ci- C8)-alkyl, (d-C 4)-alkoxy-(C
-C4)-alkyl, hydroxy-(C -C4)-alkyl, oxo, CO(R37),
CON(R38)(R39), hydroxy, COO(R40), N(R41)CO(C,-C
6)-alkyl, N(R42)(R43) or SO2CH3; or where the ring
system may be linked to A by =C(R43 '); very
particularly preferably H, (Ci-C8)-alkyl,
(Ci-C4)-alkoxy-(C r C4)-alkyl, a 3 to 10- membered
mono-, bi- or spirocyclic ring which may comprise Oto
3 heteroatoms selectedfrom the group of oxygen,
nitrogen and sulfur, where the ring system may
additionally be substituted by F, Cl, Br, CF3, NO2,
CN, (C,-C6)-alkyl, O-(C,-C 8)-alkyl, (C,-C 4)-alkoxy-
(C,-C 4)-alkyl, hydroxy-(C,-C 4)-alkyl, oxo, CO(R37),
hydroxy, N(R41)CO(C,-C 6)-alkyl, 



N(R42)(R43) or SO2CH3; where R37, R38, R39, R40, R41,
R42, R43 are independently of one another H,
(Ci-Cg)-alkyl; or 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 -C6)-alkyl, oxygen and sulfur. In a
preferred embodiment, B is: B H, N(R35)(R36),
hydroxy-(Ci-C 4)-alkyl, (C,-C 8)-alkyl, (C,-C
4)-alkoxy-(Ci-C 4)-alkyl, (C2-Cs)-alkenyl,
(C2-C8)-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 substituted by one or more of the
following substituents: F, Cl, Br, CF3, NO2, CN, (C,-C
6)-alkyl, 0-(Ci-C 8)- alkyl, (Ci-C4)-alkoxy-(d-C
4)-alkyl, hydroxy-(C|-C 4)-alkyl, oxo, CO(R37),
CON(R38)(R39), hydroxy, COO(R40), N(R41)CO(C,-C
6)-alkyl, N(R42)(R43), SO2CH3, SCF3 or
S-(Ci-C6)-alkyl; or where the ring system may be
linked to A by =C(R43'); preferably H, hydroxy-(C,-C
4)-alkyl, (C,-C 8)-alkyl, (C,-C4)-alkoxy-(C,-C
4)-alkyl, (C2- C8)-alkenyl, (C2-C8)-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, (C,-C6)-alkyl, O-(C,-C 8)-alkyl,
(Ci-C4)-alkoxy-(C,-C 4)-alkyl, hydroxy-(C,-C 4)-alkyl,
oxo, CO(R37), CON(R38)(R39), hydroxy, COO(R40),
N(R41)CO(C,-C 6)-alkyl, N(R42)(R43) or SO2CH3; or
where the ring system may be linked to A by =C(R43');
particularly preferably hydroxy-(Ci-C 4)-alkyl, (Ci-C
8)-alkyl, (Ci-C4)-alkoxy-(Ci-C 4)- alkyl, a 3 to
10-membered mono-, bi- or spirocyclic nonaromatic ring
which maycomprise 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, (Ci- C6)-alkyl, O-(d-C 8)-alkyl,
(Ci-C4)-alkoxy-(C -C4)-alkyl, hydroxy-(Ci-C 4)-alkyl,
oxo, CO(R37), CON(R38)(R39), hydroxy, COO(R40),
N(R41)CO(d-C 6)-alkyl, N(R42)(R43) or SO2CH3; very
particularly preferably (Ci-C8)-alkyl,
(Ci-C4)-alkoxy-(Ci-C 4)-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,
(Ci-C6)-alkyl, O-(Ci-C8)-alkyl, (Ci- C4)-alkoxy-(C r
C4)-alkyl, hydroxy-(Ci-C 4)-alkyl, oxo, CO(R37),
hydroxy, N(R41)CO(d-C 6)-alkyl, or SO2CH3; in
particular preferably hydroxy-(Ci-C 4)-alkyl,
(Ci-Cs)-alkyl, (Ci-C4)-alkoxy-(Ci-C 4)- alkyl,
(C2-C8)-alkenyl, (C2-C8)-alkynyl, 3-6 membered
nonaromatic monocyclic ring selected from the group:
where the ring system may additionally be substituted
by methyl, ethyl, OH, Oxo;in particular particularly
preferably hydroxy-(Ci-C 4)-alkyl, (Ci-C 8)-alkyl,
(Ci-C4)- alkoxy-(Ci-C 4)-alkyl, (C2-C8)-alkenyl,
(C2-Cg)-alkynyl, 3-6 membered nonaromatic monocyclic
ring selected from the group: where the ring system
may additionally be substituted by methyl, ethyl, OH,
Oxo; where R35, R36, R37, R38, R39, R40, R41, R42, R43
independently of one another H, (Ci-C 8)-alkyl; or 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-(Ci-C 6)-alkyl,
oxygen and sulfur; where R35, R36, R37, R38, R39, R40,
R41, R42, R43 are preferably independently of one
another H, (Ci-Cg)-alkyl; 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, CF , CN, OCF3, oxo, O-(Ci-C
8)-alkyl, (Cr C4)-alkoxy-(Ci-C 4)-alkyl,
(Ci-C6)-alkyl, (C2-C6)-alkenyl, (C2- C6)-alkynyl,
CO(R44), (C(R45)(R46))O-R47, CO(C(R45)(R46)) P-R48,
where Qcomprises a total of at least two N atoms; Q is
preferably linked to the group via a ring nitrogen
atom of the group Q; R44 is H, (Ci-Cb)-alkyl; R45, R46
are independently of one another H, (Ci-C6)-alkyl;
particularly preferably H; o, p are independently of
one another 0, 1, 2, 3, 4; R47, R48 are independently
of one another OH, F, O-(Ci-C 8)-alkyl, CON(R49)(R50),
N(R51)CO(R52), N(R53)(R54), CO2(R55), SO2Me, 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, CF , (Ci-C 8)-alkyl, O- (C,-C
8)-alkyl, (Ci-C4)-alkoxy-(C,-C 4)-alkyl, CO(R56), oxo,
OH; R49, R50, R51, R52, R55, R56 are independently of
one another H, (Ci-C8)-alkyl; or R49 and R50 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-(Ci-C 6)-alkyl,
oxygen and sulfur; R53 is H, (C,-C 8)-alkyl,
(C(R58)(R59)) q-R60, (Ci-C4)-alkoxy-(C,-C 4)-alkyl,
(C3-C8)-alkenyl, (C3-C8)-alkynyl, CO-(C ,-C8)-alkyl,
CO-O(C, -C8)-alkyl, CO(C(ROl)(R62)) rN(R76)(R77);R54
is (C,-C8)-alkyl, (C(R58)(R59))q-R60,
(Ci-C4)-alkoxy-(C,-C4)-alkyl, (C3-C8)-alkenyl,
(C3-C8)-alkynyl; or 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, (C,-C6)-alkyl, O-(Ci-C8)-alkyl, (C
-C4)-alkoxy-(Ci-C4)-alkyl, hydroxy-(C -C4)- alkyl,
oxo, CO(R64), CON(R65)(R66), hydroxy, COO(R71),
N(R67)CO(C,-C 6)-alkyl, N(R69)(R70) or
SO2(C,-C6)-alkyl; R53, R54 are very particularly
preferably: (C-Cjj)-alkyl, (C(R58)(R59))q-R60, (d-C
4)-alkoxy-(C,-C4)-alkyl; or R53 and R54 form together
with the nitrogen atom to which they are bonded a 4 to
10-membered mono-, bior 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 substituted by F, Cl, Br,
CF3, (Ci-C6)-alkyl, O-(C,-C8)-alkyl,
(C,-C4)-alkoxy-(C,-C4)-alkyl, hydroxy-(C,-C4)-alkyl,
oxo, CO(R64), hydroxy, N(R67)CO(C,-C6)-alkyl, or
SO2(Ci-C6)-alkyl; R58, R59 are independently of one
another H, (Ci-C 6)-alkyl, OH; R57, R61, R62, R64,
R65, R66, R67, R69, R70, R71 are independently of one
another H, (Ci-C 6)-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-(Ci-C 6)-alkyl,
oxygen and sulfur; q, r are independently of one
another 0, 1, 2, 3, 4, 5, 6;R60 is OH, F, O-(C,-C
6)-alkyl, CN, COO(R78), N(R74)CO(C,-C 6)-alkyl,
N(R76)(R77), CON(R72)(R73), SO2(Ci-C )-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,NO2, CN, OCF ,
oxo, O- (C,-C6)-alkyl, (C,-C 4)-alkoxy-(C,-C 4)-alkyl,
S-(C,-C 6)-alkyl, (C,-C 6)-alkyl, (C2-C6)- alkenyl,
(C3-C8)-cycloalkyl, O-(C3-C8)-cycloalkyl,
(C3-C8)-cycloalkenyl, 0-(C 3-C8)- cycloalkenyl,
(C2-C6)-alkynyl, N(R76)(R77), COO(R78), SO2(C,
-C6)-alkyl and COOH; preferably OH, F, O-(C,-C
6)-alkyl, N(R74)CO(d-C 6)-alkyl, SO2(Ci-C6)-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, O-(Ci-C6)-alkyl, (Ci-C4)- alkoxy-(C,-C
4)-alkyl, (C,-C 6)-alkyl, (C2-C6)-alkenyl,
(C2-C6)-alkynyl, N(R76)(R77) and SO2(C,-C 6)-alkyl;
R72, R73, R74, R76, R77, R78 are independently of one
another H, (C -C8)-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-(Ci-C 6)-alkyl, oxygen and sulfur. In a
preferred embodiment, Q is: Q a group of the general
formula: - N D in which the ring D has the following
meanings: saturated monocyclic 5-7-membered azacycle
which comprises an element N(R53) or
C(R45)((CH2)o-N(R53)(R54)); saturated 6-1 1 membered
azabicycle or spirocycle which comprises an element
N(R53) or C(R45)((CH2)o-N(R53)(R54)); Q is
preferably: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 salts and
physiologically functional derivatives, their
preparation, medicaments comprising at least one
azacyclylsubstituted 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 isoquinolinone basic structure. WO
2005/103039 discloses 2-(3-aminopyrrolidin-1-
yl)pyridines 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: WO2005047293,
WO2004092181 , WO20051 03039, WO2004024702,
WO2005042541 , WO2003033476, WO2003033480, WO2001021
577, WO2003035624, WO2002089729, WO2002006245,
WO2002002744, WO2002057233, WO2003045313,
WO2003097047, WO200201 0146, 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 MCH1 R.The invention therefore
relates to compounds of the formula I, in which the
meanings are R 1, Rr RV RI " independently of one
another H, F, Cl, Br 1, OH, CF3, NO2, CN, OCF3, 0-(CrC
6)- alkyl, O-(Ci-C 4)-alkoxy-(C r C4)-alkyl, S-(CrC
6)-alkyl, (CrC 6)-alkyl, (C2-C6)- alkenyl,
(C3-C8)-cycloalkyl, O-(C3-C8)-cycloalkyl,
(C3-C8)-cycloalkenyl, (C2-C6)- alkynyl,
(C0-C8)-alkylene-aryl, O-(C0-C8)-alkylene-aryl,
S-aryl, N(R3)(R4), SO2-CH3, COOH, COO-(C r C6)-alkyl,
CON(R5)(R6), N(R7)CO(R8), N(R9)SO 2(R10), CO(RH),
(C(R12)(R1 3))X-O(R14); preferably independently of
one another H, F, Cl, Br, OH, CF3, NO2, CN, OCF3,
O-(Cr C6)-alkyl, (C1-C4)-alkoxy-(C 1-C4)-alkyl, S-(d-C
6)-alkyl, (Cr C6)-alkyl, (C2-C6)-alkenyl,
(C3-C8)-cycloalkyl, O-(C3-C8)-cycloalkyl,
(C2-C6)-alkynyl, O-(C0-C8)-alkylene-aryl, CO(Cr
C6)-alkyl; particularly preferably H, F, Cl, Br, CF3,
CN, OCF3, O-(Cr C6)-alkyl, (C1-C4)- alkoxy-(C r
C4)-alkyl, (Ci-C 6)-alkyl; very particularly
preferably H, F, Cl, O-(CrC 6)-alkyl, (Ci-C 6)-alkyl;
where preferably at least two, particularly preferably
at least three or all radicals R 1, R 1' , RV and RV
are H; R3, R4, R5, R6, R7, R9 independently of one
another H, (C-i-C8)-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,may
also comprise 0-1 further heteroatoms from the group
of NH, N-(Ci-C 6)-alkyl, oxygen and sulfur; R8, R10, R
11 5 independently of one another H, (CrC 8)-alkyl,
aryl; preferably independently of one another H, (Ci-C
8)-alkyl; R12, R 13 independently of one another H,
(CrC 8)-alkyl; IO R14 H1 (Cr C6)-alkyl, aryl;
preferably H, (CrC 6)-alkyl; x 0, 1, 2 , 3, 4 , 5, 6 ;
15 R2 H, F, Cl, Br, I OH, CF3, NO2, CN, OCF3, O-(C r
C6)-alkyl, O-(C r C4)-alkoxy- (Ci-C 4)-alkyl, S-(C r
C6)-alkyl, (CrC 6)-alkyl, (C2-C6)-alkenyl,
(C3-C8)-cycloalkyl, O-(C3-C8)-cycloalkyl,
(C3-C8)-cycloalkenyl, (C2-C6)-alkynyl,
(C0-C8)-alkylene-aryl, O-(Co-C8)-alkylene-aryl,
S-aryl, N(R15)(R16), SO2-CH3, COOH, COO-(C 1-C6)-
alkyl, CON(R17)(R1 8), N(R1 9)CO(R20), N(R21
)SO2(R22), CO(R23), 20 (C(R24)(R25)) c-O(R26);
preferably H, F, Cl, Br, I , OH, CF3, NO2, CN, OCF3,
O-(CrC 6)-alkyl, (C1-C4)- alkoxy-(Ci-C 4)-alkyl, (CrC
6)-alkyl, (C2-C6)-alkenyl, (C2-C6)-alkynyl;
particularly preferably H, F, Cl, Br, CF3, CN, OCF3,
O-(CrC 6)-alkyl, (C1-C4)- alkoxy-(C 1-C4)-alkyl, (Cr
C6)-alkyl; 25 very particularly preferably H, F, Cl,
O-(CrC 6)-alkyl, (CrC 6)-alkyl; in particular very
particularly preferably H; R 15, R16, R17, R 18, R 19,
R21 independently of one another H, (Ci-C 8)-alkyl; 30
or R 15 and R16, R17 and R 18form 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-(Cr
C6)-alkyl, oxygen and sulfur; R20, R22, R23
independently of one another H, (CrC 8)-alkyl, aryl;
preferably independently of one another H, (Cr
C8)-alkyl; R24, R25 independently of one another H,
(CrC 8)-alkyl; R26 H, (Ci-C 6)-alkyl, aryl; preferably
H, (d-C 6)-alkyl; 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'); R27, R27\ R28, R28', R29,
R29' independently of one another H1F, Cl, Br, CN, (Cr
C8)-alkyl, (C2-C6)-alkenyl, (C2- C6)-alkynyl;
preferably H, (Ci-C 6)-alkyl, particularly preferably
H; X S, O, C(R30)=C(R30'); preferably S,
C(R30)=C(R30'); particularly preferably
C(R30)=C(R30'); R30, R30' independently of one another
H, F, Cl, Br, I OH, CF3, NO2, CN, OCF3, 0-(C 1-C6)-
alkyl, O-(C1-C4)-alkoxy-(C 1-C4)-alkyl, S-(Cr
C6)-alkyl, (Cr C6)-alkyl, (C2-C6)- alkenyl,
(C3-C8)-cycloalkyl, O-(C3-C8)-cycloalkyl,
(C3-C8)-cycloalkenyl, (C2-C6)- alkynyl,
(C0-C8)-alkylene-aryl, O-(C0-C8)-alkylene-aryl,
S-aryl, N(R15)(R16), SO2-CH3, COOH, COO-(C r
C6)-alkyl, CON(RI 7)(R1 8),
N(R19)CO(R20),N(R21)SO2(R22), CO(R23), (C(R24)(R25))
X-O(R26); preferably H, F, Cl, Br, I , OH, CF3, NO2,
CN, OCF3, O-(Cr C6)-alkyl, 0-(C 1-C4)- alkoxy-(C r
C4)-alkyl, (Cr C6)-alkyl, (C2-C6)-alkenyl,
(C2-C6)-alkynyl; particularly preferably H, F, Cl, Br,
CF3, CN, OCF3, O-(d-C 6)-alkyl, (Ci-C 4)- alkoxy-
d^-alkyl, (Cr C6)-alkyl; very particularly preferably
H, F, Cl, O-(CrC 6)-alkyl, (CrC 6)-alkyl; A a bond or
a linker having 1 to 8 members, where the members are
selected from the group consisting of O, S, SO2, 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; R31
, R34, R34' independently of one another H, (Ci-C
b)-alkyl; R32, R33 independently of one another H,
(CrC 6)-alkyl, OH, O-(Ci-C 6)-alkyl; B H, N(R35)(R36),
hydroxy-(Ci-C 4)-alkyl, (CrC 8)-alkyl, (Ci-C
4)-alkoxy-(Ci-C 4)-alkyl, (C2-C8)-alkenyl,
(C2-C8)-alkynyl, a 3 to 10-membered mono-, bi-, tri-
or spirocyclic ring which may comprise Oto 4
heteroatoms selected from the group of oxygen,
nitrogen and sulfur, where the ring system may
additionally be substituted by oneor more of the
following substituents: F, Cl, Br, CF3, NO2, CN, (Ci-C
6)-alkyl, O- (CrC b)-alkyl, (Ci-C
4)-alkoxy-(Ci-C4)-alkyl, hydroxy-(Ci-C 4)-alkyl, oxo,
CO(R37), CON(R38)(R39), hydroxy, COO(R40), N(R41
)CO(Cr C6)-alkyl, N(R42)(R43), SO2CH3, SCF3 or S-(Cr
C6)-alkyl; preferably H, hydroxy-(CrC 4)-alkyl, (Ci-C
8)-alkyl, (Cr C4)-alkoxy-(Ci-C 4)-alkyl,
(C2-C8)-alkenyl, (C2-C8)-alkynyl, a 3 to 10-membered
mono-, bi- or spirocyclic ring which may comprise Oto
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, (Ci-C 6)-alkyl, O-(d-C 8)-alkyl, (Ci-C
4)-alkoxy-(Ci-C4)-alkyl, hydroxy-(Ci-C 4)-alkyl, oxo,
CO(R37), CON(R38)(R39), hydroxy, COO(R40),
N(R41)CO(Ci-C 6)-alkyl, N(R42)(R43) or SO2CH3;
particularly preferably H, (Ci-C 8)-alkyl,
(C1-C4)-alkoxy-(C 1-C4)-alkyl, a 3 to 10- membered
mono-, bi- or spirocyclic ring which may comprise Oto
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, (Ci-C 6)-alkyl, O-(d- C8)-alkyl, (Ci-C
4)-alkoxy-(Ci-C 4)-alkyl, hydroxy-(CrC 4)-alkyl, oxo,
CO(R37), CON(R38)(R39), hydroxy, COO(R40),
N(R41)CO(Ci-C 6)-alkyl, N(R42)(R43) or SO2CH3; very
particularly preferably H, (Cr C8)-alkyl, (Ci-C
4)-alkoxy-(C r C4)-alkyl, a 3 to 10-membered mono-,
bi- or spirocyclic ring which may comprise Oto 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, (CrCe)- alkyl, O-(CrC 8)-alkyl, (Ci-C
4)-alkoxy-(Ci-C 4)-alkyl, hydroxy-(C r C4)-alkyl, oxo,
CO(R37), hydroxy, N(R41 )CO(C1-C6)-alkyl, N(R42)(R43)
Or SO2CH3; R35, R36, R37, R38, R39, R40, R41 , R42,
R43 independently of one another H, (CrC 8)-alkyl; or
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-(CrC
6)-alkyl,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, OCF3, oxo, O-(d-C
8)-alkyl, (Ci-C 4)-alkoxy-(Ci-C 4)- alkyl, (Cr
C6)-alkyl, (C2-C6)-alkenyl, (C2-C6)-alkynyl, CO(R44),
(C(R45)(R46)) O- R47, CO(C(R45)(R46)) P-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, (Ci-C 8)-alkyl; R45, R46
independently of one another H, (Ci-Ca)-alkyl, OH,
(C3-C8)-cycloalkyl, (CrC 4)- alkoxy-(Ci-C 4)-alkyl;
preferably H, (CrC 6)-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-(Cr C8)-alkyl, CON(R49)(R50),
N(R51)CO(R52), N(R53)(R54), CO2(R55), SO2Me, CN, a 3-1
0 membered ring system having 0 to 3 heteroatoms
selected from the group of N1O and S, which may be
substituted by one or more of the following
substituents: F, Cl, Br, CF3, (Ci-C 8)-alkyl, O-(Cr
C8)-alkyl, (C1-C4)-alkoxy-(C 1-C4)-alkyl, CO(R56),
oxo, OH; R49, R50, R51 R52, R55, R56 independently of
one another H, (C-i-Ca)-alkyl;or R49 and R50 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-(CrC 6)-alkyl,
oxygen and sulfur; R53, R54 independently of one
another H, (Ci-C b)-alkyl, (Ci-C 4)-alkoxy-(Ci-C
4)-alkyl, (C3-C8)-alkenyl, (C3-C8)-alkynyl, CO(R57),
(C(R58)(R59)) q-R60, CO(C(R61)(R62)) r-R63, CO-O(Cr
C8)-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 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,
0-(Ci-C 8)- alkyl, (d-C 6)-alkyl, CO(R64), oxo, OH,
(Ci-C 4)-alkoxy-(Ci-C 4)-alkyl, hydroxy- (Ci-C
4)-alkyl, CON(R65)(R66), N(R67)CO(R68), N(R69)(R70),
CO2(R71), SO2(C1-C6)-alkyl; R53 is preferably: H, (Cr
C8)-alkyl, (C(R58)(R59)) q-R60, (Ci-C 4)-alkoxy-(CrC
4)-alkyl, (C3-C8)- alkenyl, (C3-C8)-alkynyl, CO-(CrC
8)-alkyl, CO-O(CrC 8)-alkyl, CO(C(R61
)(R62))rN(R76)(R77); R54 is preferably: (Cr C8)-alkyl,
(C(R58)(R59)) q-R60, (d-C^-alkoxy^d-C^-alkyl,
(C3-C8)-alkenyl, (C3-C8)-alkynyl; or 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, (Cr C6)-alkyl, O-(CrC
8)-alkyl, (Ci-C 4)-alkoxy-(Cr C4)-alkyl, hydroxy-(C r
C4)-alkyl, oxo, CO(R64), CON(R65)(R66), hydroxy,
COO(R71), N(R67)CO(C r C6)-alkyl, N(R69)(R70) or
SO2(Ci-C 6)-alkyl;R53, R54 are very particularly
preferably: (Ci-C 8)-alkyl, (C(R58)(R59)) q-R60, (CrC
4)-alkoxy-(Ci-C 4)-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, (CrC 6)-alkyl, O-(Ci-C 8)-alkyl, (Ci-C
4)-alkoxy-(Ci- C4)-alkyl, hydroxy-(C r C4)-alkyl, oxo,
CO(R64), hydroxy, N(R67)CO(CrC 6)-alkyl, or SO2(CrC
6)-alkyl; IO R58, R59 independently of one another H,
(Ci-C 6)-alkyl, OH; R57, R61 , R62, R64, R65, R66,
R67, R68, R69, R70, R71 15 independently of one
another H, (Ci-C b)-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 20 further
heteroatoms from the group of NH, N-(CrC 6)-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-(Cr C6)-alkyl, CN, COO(R78),
N(R74)CO(Ci-C 6)-alkyl, N(R76)(R77), CON(R72)(R73),
SO2(CrC 6)-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-(Cr
C6)-alkyl, (Ci-C 4)-alkoxy-(Ci-C 4)-alkyl,
hydroxy-(CrC 4)-alkyl, S-(CrC 6)- alkyl, (Cr
C6)-alkyl, (C2-C6)-alkenyl, (C3-C8)-cycloalkyl,
O-(C3-C8)-cycloalkyl, (C3- C8)-cycloalkenyl,
O-(C3-C8)-cycloalkenyl, (C2-C6)-alkynyl,
N(R76)(R77),COO(R78), SO2(Cr C6)-alkyl and COOH;
preferably OH1F, O-(Cr C6)-alkyl, N(R74)CO(C r
C6)-alkyl, SO2(Cr C6)-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, OCF3, oxo, O-(CrC
6)-alkyl, (Ci-C 4)-alkoxy-(CrC 4)-alkyl, (Cr
C6)-alkyl, (C2-C6)-alkenyl, (C2-C6)-alkynyl,
N(R76)(R77) and SOzCCrCeJ-alkyl; R72, R73, R74, R76,
R77, R78 independently of one another H, (Ci-C
b)-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-(Ci-C 6)-alkyl, oxygen and sulfur. The
invention relates to compounds of the formula I in the
form of their racemates, enantiomer-enriched mixtures
and pure enantiomers, and to their diastereomers and
mixtures thereof. The compounds of the formula I are
notable for exhibiting an improved solubility compared
with compounds of similar structure in aqeous 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, alkenyl and alkynyl radicals in
the substituents R 1, R2, R3, R4, R5, R6, R7, R8, R9,
R10, R 11, R12, R 13, R14, R 15, R16, R17, R 18, R19,
R20, R21 , R22, R23, R24, R25, R26, R27, R27', R28,
R28 R29, R29 R30, R30' R31 , R32, R33, R34, R34',R35,
R36, R37, R38, R39, R40, R41 , R42, R43, R44, R45,
R46, R47, R51 , R52, R53, R54, 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 possible where
appropriate, such as decalinyl, norbornanyl, bomanyl
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.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-butynyl.
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 naphthyl.
Heteroaryl radicals mean radicals derived from
monocyclic or bicyclic aromatic compounds which
comprise ring heteroatoms, preferably N, O or S.
Otherwise, thestatements 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 I preferably means groups
which have no heteroatomheteroatom 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 I may have one or more
centers of asymmetry. The compounds of the formula I
may therefore exist in the form of their racemates,
enantiomer-enriched mixtures, pure enantiomers,
diastereomers and mixtures ofdiastereomers. The
present invention encompasses all these isomeric forms
of the compounds of the formula I . 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 salts 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 I 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 I
or an active metabolite thereof. Physiologically
functional derivatives also include prodrugs of the
compounds of theinvention, 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 I
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 I , they may
all have the stated meanings independently of one
another and be identical or different. The symbols in
compound I preferably have independently of one
another the following meanings: R 1, Rr RV RI '"
independently of one another H, F, Cl, Br, OH, CF3,
NO2, CN, OCF3, 0-(C 1-C6)- alkyl,
(CrC^-alkoxy-td^-alkyl, S-(CrC 6)-alkyl, (Cr
C6)-alkyl, (C2-C6)-alkenyl, (C3-C8)-cycloalkyl,
O-(C3-C8)-cycloalkyl, (C2-C6)-alkynyl,
O-(C0-C8)-alkylene-aryl, CO(Cr C6)-alkyl; particularly
preferably H, F, Cl, Br, CF3, CN, OCF3, O-(CrC
6)-alkyl, (C1-C4)- alkoxy-(CrC 4)-alkyl, (CrC
6)-alkyl, CO(C-,-C6)-alkyl; very particularly
preferably H, F, Cl, O-(Cr C6)-alkyl, (Cr C6)-alkyl,
CO(C1-C6)- alkyl;a particularl preferably H, F,
methyl, O-methyl, CO-methyl; where preferably at least
two, particularly preferably at least three or all
radicals R 1, R 1' , R 1" and RT' are H. R2 H, F, Cl,
Br, I , OH, CF3, NO2, CN, OCF3, O-(Cr C6)-alkyl, (CrC
4)^IkOXy-(C 1-C4)- alkyl, (CrC 6)-alkyl,
(C2-C6)-alkenyl, (C2-C6)-alkynyl; particularly
preferably H, F, Cl, Br, CF3, CN, OCF3,
(c)-(CrCeJ-alkyl, (C1-C4)- alkoxy-(C r C4)-alkyl, (Cr
C6)-alkyl; very particularly preferably H, F, Cl,
(c)-(d-CeJ-alkyl, (CrC 6)-alkyl; in particular very
particularly preferably H. Y C(R27)(R27')C(R28)(R28');
where R27, R27', R28, R28' are independently of one
another independently of one another H, (C1-C8)-
alkyl, (C2-C6)-alkenyl, (C2-Ce)-alkynyl; preferably H,
(CrC 6)-alkyl, particularly preferably H. X 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, O-(CrC 6)-alkyl,
O-(C1-C4)-alkoxy-(C 1-C4)-alkyl, S-(Cr C6)-alkyl,
(C1-C6)- alkyl, (C2-C6)-alkenyl, (C3-C8)-cycloalkyl,
O-(C3-C8)-cycloalkyl, (C3-C8)- cycloalkenyl,
(C2-C6)-alkynyl, (C0-C8)-alkylene-aryl,
O-(C0-C8)-alkylene-aryl, S-aryl, N(R15)(R16), SO2-CH3,
COOH, COO-(Cr C6)-alkyl, CON(R17)(R18), N(R19)CO(R20),
N(R21)SO2(R22), CO(R23), (C(R24)(R25)) X-O(R26);
preferably H, F, Cl, Br, I , OH, CF3, NO2, CN, OCF3,
(c)-(CrCeJ-alkyl, 0-(C 1- C4)-alkoxy-(C 1-C4)-alkyl,
(CrCeJ-alkyl, (C2-C6)-alkenyl, (C2-C6)-alkynyl;
particularly preferably H, F, Cl, Br, CF3, CN, OCF3,
O-(CrC 6)-alkyl, 0-(C 1- C4)-alkoxy-(C r C4)-alkyl,
(CrC 6)-alkyl;very particularly preferably H, F, Cl,
O-Cd-CeJ-alkyl, (Ci-C 6)-alkyl; in particular very
particularly preferably H. A 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 ) ,
CO1C(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 O-CO groups; in particular preferably a
bond, O, NH, CH(OH), CH2, CO, CC, HC=CH, CH2-O,
CH(CH3)-O, CO-CH(CH 3)-O, CO-NH, NH-CO, N(CH3)-CO,
COCH2O, CH(OH)CH 2O, O-CO-NH, C(OH)(CH 3)-CC ,
COCH2CH2O; in particular very preferably O, NH,
CH(OH), CH2, CO, CC, HC=CH, CH2-O, CH(CHa)-O, CO-CH(CH
3)-O, CO-NH, NH-CO, N(CH3)-CO, COCH2O, CH(OH)CH
2O1O-CO-NH, C(OH)(CH 3)-CC , COCH2CH2O; where R31 ,
R34, R34' are independently of one another H, (Ci-C
8)-alkyl; R32, R33 are independently of one another H,
(d-C J-alkyl, OH, O-(Ci-Ce)-alkyl. B H, hydroxy-(Ci-C
4)-alkyl, (CrC 8)-alkyl, (Ci-C4)-alkoxy-(Ci-C
4)-alkyl, (C2-C8)- alkenyl, (C2-C8)-alkynyl, a 3 to
10-membered mono-, bi- or spirocyclic ring which may
comprise Oto 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,
(Ci-C 6)-alkyl, O-(Ci-C 8)-alkyl, (Cr C4)-alkoxy-(Ci-C
4)-alkyl, hydroxy-(Ci-C 4)-alkyl, oxo, CO(R37),
CON(R38)(R39), hydroxy, COO(R40), N(R41)CO(CrC
6)-alkyl, N(R42)(R43) or SO2CH3; particularly
preferably H, hydroxy-(CrC 4)-alkyl, (Ci-C 8)-alkyl,
(Ci-C 4)-alkoxy-(d- C )-alkyl, a 3 to 10-membered
mono-, bi- or spirocyclic ring which may comprise Oto
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, (Cr C6)-alkyl, O-(CrC 8)-alkyl, (Ci-C
4)-alkoxy-(Ci-C 4)-alkyl, hydroxy-(CrC 4)-alkyl, oxo,
CO(R37), CON(R38)(R39), hydroxy, COO(R40), N(R41)CO(C
r C6)-alkyl, N(R42)(R43) or SO2CH3; very particularly
preferably H, (CrC 8)-alkyl, (Ci-C 4)-alkoxy-(Ci-C
4)-alkyl, a 3 to 10-membered mono-, bi- or spirocyclic
ring which may comprise Oto 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, (Ci-C 6)- alkyl, O-(Ci-C
8)-alkyl, (Ci-C 4)-alkoxy-(CrC 4)-alkyl, hydroxy-
CrC^-alkyl, oxo, CO(R37), hydroxy, N(R41)CO(C r
C6)-alkyl, N(R42)(R43) Or SO2CH3; R35, R36, R37, R38,
R39, R40, R41 , R42, R43 independently of one another
H, (Ci-C 8)-alkyl; or 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-(CrC 6)-alkyl, oxygen and sulfur. In a
preferred embodiment, B is: B H, N(R35)(R36),
hydroxy-(Ci-C 4)-alkyl, (Cr C8)-alkyl, (CrC
4)-alkoxy-(CrC 4)-alkyl, (C2-C8)-alkenyl,
(C2-C8)-alkynyl, a 3 to 10-membered mono-, bi-, tri-
or spirocyclic nonaromatic ring which may comprise Oto
4 heteroatoms selected from the group of oxygen,
nitrogen and sulfur, where the ring system may
additionally besubstituted by one or more of the
following substituents: F, Cl, Br CF3, NO2, CN, (CrC
6)-alkyl, O-(Cr C8)-alkyl, (d-dj-alkoxy^d-dj-alkyl,
hydroxy-(d-C 4)-alkyl, 0x0, CO(R37), CON(R38)(R39),
hydroxy, COO(R40), N(R41)CO(Ci-C 6)-alkyl,
N(R42)(R43), SO2CH3, SCF3 or S-(Cr C6)-alkyl;
preferably H, hydroxy-(Ci-C 4)-alkyl, (Cr C8)-alkyl,
(Ci-C 4)-alkoxy-(d-C 4)-alkyl, (C2-C8)-alkenyl,
(C2-C8)-alkynyl, a 3 to 10-membered mono-, bi- or
spirocyclic nonaromatic ring which may comprise Oto 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, (d-C 6)-alkyl, O-(Cr C8)-alkyl, (C1-C4)-
alkoxy-(d-C 4)-alkyl, hydroxy-(d-C 4)-alkyl, oxo,
CO(R37), CON(R38)(R39), 



hydroxy, COO(R40), N(R41)CO(Ci-C 6)-alkyl, N(R42)(R43)
or SO2CH3; particularly preferably H, (d-C 8)-alkyl,
(Ci-C 4)-alkoxy-(Ci-C 4)-alkyl, a 3 to 10- membered
mono-, bi- or spirocyclic nonaromatic ring which may
comprise Oto 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, (CrC 6)- alkyl, O-(Ci-C 8)-alkyl, (d-C
4)-alkoxy-(Ci-C 4)-alkyl, hydroxy-(Ci-C 4)-alkyl, oxo,
CO(R37), CON(R38)(R39), hydroxy, COO(R40), N(R41
)CO(Ci-C 6)-alkyl, N(R42)(R43) or SO2CH3; very
particularly preferably (d-C 8)-alkyl, (Ci-C
4)-alkoxy-(C r C4)-alkyl, a 3 to 10- membered mono-,
bi- or spirocyclic nonaromatic ring which may comprise
Oto 3 heteroatoms selected from the group of oxygen,
nitrogen and sulfur, where the ring system may
additionally be substituted by F, Cl, CF3, (Ci-C
6)-alkyl, O-(Cr C8)-alkyl, (Ci-C 4)-alkoxy-(d-C
4)-alkyl, hydroxy-(d-C 4)-alkyl, oxo, CO(R37),
hydroxy, N(R41)CO(C r C6)-alkyl, Or SO2CH3; in
particular preferably hydroxy-(Ci-C 4)-alkyl, (Ci-C
8)-alkyl, (Ci-C 4)-alkoxy-(Ci- C4)-alkyl, a monocyclic
ring, selected from the group:where the ring system
may be substituted one- or two times by F, CF3, CN,
methyl, ethyl, methoxy, oxo, hydroxy, Sq 2-methyl; in
particularly very preferably hydroxy-(Ci-C 4)-alkyl,
(Ci-C 8)-alkyl, (CrC 4)-alkoxy- (CrC 4)-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 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: or
wherein the ring may be substituted one time by methyl
or OH.A further particularly preferable embodiment is
the compound in which B-A has the meanings: 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-(CrC 8)-alkyl, (Ci-C 4)-alkoxy-(Ci-C 4)- alkyl, (Cr
C6)-alkyl, (C2-C6)-alkenyl, (C2-C6)-alkynyl, CO(R44),
(C(R45)(R46)) O- R47, CO(C(R45)(R46)) P-R48, where Q
comprises a total of at least two N atoms; Q is
preferably linked to the group via a ring nitrogen
atom of the group Q; where R44 is H, (d-C b)-alkyl;
R45, R46 are independently of one another H, (CrC
6)-alkyl; particularly preferably H; o, p are
independently of one another 0 , 1, 2, 3 , 4 ; R47,
R48 are independently of one another OH, F, O-(Cr
C8)-alkyl, CON(R49)(R50),N(R51 )CO(R52), N(R53)(R54),
CO2(R55), SO2Me, 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, (Ci-C
b)-alkyl, O-(Cr C8)-alkyl, (Cr C4)-alkoxy-(C r
C4)-alkyl, CO(R56), oxo, OH; R49, R50, R51 . R52. R55,
R56 are independently of one another H, (Ci-C
8)-alkyl; or R49 and R50 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-(CrC 6)-alkyl, oxygen and sulfur; R53 is H,
(Ci-C 8)-alkyl, (C(R58)(R59)) q-R60, (Ci-C
4)-alkoxy-(Ci-C 4)-alkyl, (C3-C8)- alkenyl,
(C3-C8)-alkynyl, CO-(Cr C8)-alkyl, CO-O(C r C8)-alkyl,
CO(C(R61 )(R62)) rN(R76)(R77); R54 is (Ci-C b)-alkyl,
(C(R58)(R59)) q-R60, (Ci-C 4)-alkoxy-(C r C4)-alkyl,
(C3-C8)- alkenyl, (C3-C8)-alkynyl; or 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, (CrC 6)-alkyl, O-(Cr
C8)-alkyl, (C C4)-alkoxy- (CrC 4)-alkyl, hydroxy-(Ci-C
4)-alkyl, oxo, CO(R64), CON(R65)(R66), hydroxy,
COO(R71), N(R67)CO(C 1-C6)-alkyl, N(R69)(R70) or
SO2(Ci-C 6)-alkyl; R53, R54 are very particularly
preferably: (Ci-C 8)-alkyl, (C(R58)(R59)) q-R60, (Cr
C4)-alkoxy-(C r 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 comprise
0 to 2 additional heteroatoms selected from the group
of oxygen, nitrogen and sulfur, where the heterocyclic
ring system may additionally besubstituted by F, Cl,
Br, CF3, (Ci-C 6)-alkyl, O-(d-C 8)-alkyl, (CrC
4)-alkoxy-(Ci- C4)-alkyl, hydroxy-(C r C4)-alkyl, oxo,
CO(R64), hydroxy, N(R67)CO(CrC 6)-alkyl, or SO2(Ci-C
6)-alkyl; R58, R59 are independently of one another H,
(d-C J-alkyl, OH; R57, R61 , R62, R64, R65, R66, R67,
R69, R70, R71 are independently of one another H,
(Ci-C 6)-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-(Ci-C 6)-alkyl,
oxygen and sulfur; q , 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-(CrC
6)-alkyl, N(R74)CO(C r C6)-alkyl, SO2(Ci-C 6)-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, NO2, CN,
OCF3, oxo, O-(Cr C6)-alkyl, (Ci-C 4)-alkoxy-(CrC
4)-alkyl, (Cr C6)-alkyl, (C2-C6)-alkenyl,
(C2-C6)-alkynyl, N(R76)(R77) and SO2(Cr C6)-alkyl;
R72, R73, R74, R76, R77, R78 are independently of one
another H, (C-i-CsJ-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-(CrC 6)-alkyl,oxygen and sulfur. In a
preferred embodiment Q is: mono-, bi- 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
(C(R45)(R46)) O-R47, where Q comprises a total of at
least two N atoms, and Q is linked to the group via a
ring nitrogen atom of the group Q, where R45, R46 are
independently of one another H1 (Ci-C 6)-alkyl;
preferably H; o, p are 0, 1; preferably 0; R47 is
N(R53)(R54); R53, R54 are (Ci-C b)-alkyl,
(C(R58)(R59)) q-R60, (Ci-C 4)-alkoxy-(Ci-C 4)-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 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, (Ci-C
6)-alkyl, O-(C1-C8)-alkyl, (Ci-C 4)-alkoxy-(C r
C4)-alkyl, hydroxy-(CrC 4)-alkyl, oxo, CO(R64),
hydroxy, N(R67)CO(CrC 6)-alkyl, or SO2(CrC 6)-alkyl;
R58, R59, R64, R67 are H, (d-C 6)-alkyl, OH; R60 is
OH, F, O-(CrC 6)-alkyl, N(R74)CO(CrC 6)-alkyl,
SO2(Ci-C 6)-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, NO2, CN, OCF3, oxo, O-(Cr C6)-alkyl, (CrC
6)-alkyl, (C2-C6)-alkenyl, (C2-C6)-alkynyl,
N(R76)(R77) and SO2(Cr C6)-alkyl; R74, R76, R77 are
independently of one another H, (Ci-C )-alkyl; or 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-(Cr C6)-alkyl,
oxygen and sulfur. In a particularly preferred
embodiment, Q is: Q a group of the general formula: in
which the ring D has the following meanings: saturated
monocyclic 5-7-membered azacycle which comprises an
element N(R53) or C(R45)((CH 2)O-N(R53)(R54));
saturated 6-1 1 membered azabicycle or spirocycle
which comprises an element N(R53) or C(R45)((CH
2)O-N(R53)(R54)); Q is preferably:Novel
aminoalcohol-substituted aryldihydroisoquinolinones,
process for their preparation and their use as
medicaments The invention relates to
aminoalcohol-substituted aryldihydroisoquinolinones
and their derivatives, and their physiologically
tolerated salts and physiologically functional
derivatives, their preparation, medicaments comprising
at least one aminoalcohol-substituted
aryldihydroisoquinolinone of the invention or its
derivative, and the use of the aminoalcoholsubstituted
aryldihydroisoquinolinones of the invention and their
derivatives as medicaments. Compounds similar in their
overall structure to the aminoalcohol-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
isoquinolinone basic structure.WO 2005/021533 relates
to substituted isoquinolinone derivatives which are
employed for the treatment of cancer. US 2005/0182045
discloses 4-oxopyrimidine derivatives having a fused 



ring. The 4-oxopyrimidine derivatives are active as
histamine H3 receptor antagonists or have an inverse
antagonistic activity. JP 102 59176 A relates to amide
derivatives which are suitable as vascularization
inhibitors. Compounds having an MCH-antagonistic
effect for the treatment of obesity are described in
the prior art (examples: WO2005047293, WO2004092181,
WO2005103039, WO2004024702, WO2005042541,
WO2003033476, WO2003033480, WO2001021577,
WO2003035624, WO2002089729, WO2002006245,
WO2002002744, WO2002057233, WO2003045313,
WO2003097047, 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 MCHlR.The invention therefore
relates to compounds of the formula I, in which the
meanings are D N, C(Rl"); preferably C(Rl"): Rl, Rl '
, Rl", Rl ' " independently of one another H, F, Cl,
Br, I, OH, CF3, NO2, CN, OCF3, O-(Ci-C6)-alkyl,
O-(C,-C4)-alkoxy-(C,-C 4)-alkyl, S-(C,-C6)-alkyl,
(C,-C 6)-alkyl, (C2-C6)-alkenyl, (C3-C8)- cycloalkyl,
O-(C3-C8)-cycloalkyl, (C3-C8)-cycloalkenyl,
(C2-C6)-alkynyl, (C0-C8)- alkylene-aryl,
O-(C0-C8)-alkylene-aryl, S-aryl, N(R3)(R4), SO2-CH3,
COOH, COO-(C1- C6)-alkyl, CON(R5)(R6), N(R7)CO(R8),
N(R9)SO2(R10), CO(Rl 1), (C(R12)(R13))X- 0(R 14);
preferably H, F, Cl, Br, OH, CF3, NO2, CN, OCF3,
O-(C,-C 6)-alkyl, (C,-C 4)-alkoxy-(C,- C4)-alkyl,
S-(d-C 6)-alkyl, (C,-C6)-alkyl, (C2-C6)-alkenyl,
(C3-C8)-cycloalkyl, 0-(C 3-C8)- cycloalkyl,
(C2-C6)-alkynyl, O-(C0-C8)-alkylene-aryl,
CO(Ci-C6)-alkyl; particularly preferably H, F, Cl, Br,
CF3, CN, OCF3, O-(Ci-C6)-alkyl, (Ci-C4)-alkoxy-(C,-
C4)-alkyl, (Ci-C6)-alkyl; very particularly preferably
H, F, Cl, O-(C,-C 6)-alkyl, (Cr C6)-alkyl; where
preferably at least two, particularly preferably at
least three or all radicals Rl, Rl ' , Rl " and Rl'"
are H; R3, R4, R5, R6, R7, R9 independently of one
another H, (Ci-C8)-alkyl; or R3 and R4, R5 and R6 form
independently of one another optionally together with
the nitrogen atom to whichthey 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-(Ci-C 6)-alkyl, oxygen and sulfur; R8, RlO,
RI l independently of one another H, (Ci-C8)-alkyl,
aryl; preferably independently of one another H,
(Ci-C8)-alkyl; R12. R13 independently of one another
H, (Ci-Cs)-alkyl; preferably independently of one
another H; R14 H, (C,-C6)-alkyl, aryl; preferably H,
(C,-C6)-alkyl; x 0, 1, 2, 3, 4, 5, 6; R2 H, F, Cl, Br,
I, OH, CF3, NO2, CN, OCF3, 0-(C ,-C6)-alkyl, 0-(C
,-C4)-alkoxy-(C ,-C4)- alkyl, S-(C,-C6)-alkyl, (C,-C
6)-alkyl, (C2-C6)-alkenyl, (C3-C8)-cycloalkyl, 0-(C
3-C8)- cycloalkyl, (C3-C8)-cycloalkenyl,
(C2-C6)-alkynyl, (C0-C8)-alkylene-aryl, 0-(C 0-C8)-
alkylene-aryl, S-aryl, N(R15)(R16), SO2-CH3, COOH,
COO-(Ci-C 6)-alkyl, CON(R17)(R18), N(R19)CO(R20),
N(R21)SO2(R22), CO(R23), (C(R24)(R25))X- O(R26);
preferably H, F, Cl, Br, I, OH, CF3, NO2, CN, OCF3,
O-(C,-C6)-alkyl, (C,-C4)-alkoxy- (C,-C4)-alkyl, (C,-C
6)-alkyl, (C2-C6)-alkenyl, (C2-C6)-alkynyl;
particularly preferably H, F, Cl, Br, CF3, CN, OCF3,
O-(Ci-C6)-alkyl, (Ci-C4)-alkoxy-(Ci- C4)-alkyl, (C,-C
6)-alkyl; very particularly preferably H, F, Cl,
O-(Ci-C6)-alkyl, (Ci-C6)-alkyl; in particular very
particularly preferably H; R15, R16, R17, R18, R19,
R21 independently of one another H, (Ci-C8)-alkyl;
orRl 5 and Rl 6, R17 and R18 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-(Ci-C6)-alkyl, oxygen and sulfur; R20, R22, R23
independently of one another H, (Ci-C8)-alkyl, aryl;
preferably independently of one another H, (Ci
-C8)-alkyl; R24, R25 independently of one another H,
(Ci-Cs)-alkyl; R26 H, (Ci-C6)-alkyl, aryl; preferably
H, (C,-C6)-alkyl; 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'); R27, R27', R28, R28', R29,
R29' independently of one another H, (Ci-Cg)-alkyl;
preferably H; X S, O, C(R30)=C(R30'); preferably S,
C(R30)=C(R30'); particularly preferably
C(R30)=C(R30'); R30, R30' independently of one another
H, F, Cl, Br, I, OH, CF3, NO2, CN, OCF3, O-(Ci-C
6)-alkyl, O-(C,-C 4)-alkoxy-(C,-C 4)-alkyl, S-(C,-C
6)-alkyl, (C,-C 6)-alkyl, (C2-C6)-alkenyl, (C3-C8)-
cycloalkyl, O-(C 3-C8)-cycloalkyl,
(C3-C8)-cycloalkenyl, (C2-C6)-alkynyl, (C0-C8)-
alkylene-aryl, O-(C 0-C8)-alkylene-aryl, S-aryl,
N(R15)(R16), SO2-CH3, COOH, COO- (Ci-C 6)-alkyl,
CON(Rl 7)(R1 8), N(R19)CO(R20), N(R21)SO 2(R22),
CO(R23), (C(R24)(R25)) X'-O(R26);preferably H, F, Cl,
Br, I, OH, CF3, NO2, CN, OCF3, O-(C,-C6)-alkyl,
(C,-C4)-alkoxy- (C,-C4)-alkyl, (C,-C6)-alkyl,
(C2-C6)-alkenyl, (C2-C6)-alkynyl; particularly
preferably H, F, Cl, Br, CF3, CN, OCF3,
O-(Ci-C6)-alkyl, (Ci-C4)-alkoxy-(Ci- C4)-alkyl,
(C,-C6)-alkyl; very particularly preferably H, F, Cl,
O-(C,-C6)-alkyl, (C,-C 6)-alkyl; in particular very
particularly preferably H; A a bond or a linker having
1 to 8 members, where the members are selected from
the group consisting of O, S, SO2, 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, SO2, 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, SO2, 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,
SO2, N(R31), CO, C(R32)(R33), C C, resulting in a
chemically reasonable radical, where the linker
contains no 0-CO or CO-O groups; R31, R34, R34'
independently of one another H, (Ci-C8)-alkyl; R32,
R33 independently of one another H, (Ci-C6)-alkyl, OH,
O-(Ci-C6)-alkyl; B H, N(R35)(R36), hydroxy-(C,-C
4)-alkyl, (C,-C8)-alkyl, (Ci-C4)-alkoxy-(C,-C
4)-alkyl, (C2-C8)-alkenyl, (C2-C8)-alkynyl, a 3 to
10-membered mono-, bi-, tri- or spirocyclic ring which
may comprise Oto 4 heteroatoms selected from the group
of oxygen, nitrogen and sulfur, where the ring system
may additionally be substituted by one or more of the
following substituents: F, Cl, Br, CF3, NO2, CN,
(C,-C6)-alkyl, O-(C,-C 8)-alkyl, (Ci-C4)-alkoxy-(C,-C
4)-alkyl, hydroxy-(C,-C 4)-alkyl, oxo, CO(R37),
CON(R38)(R39), hydroxy, COO(R40), N(R41)CO(Ci-C
6)-alkyl, N(R42)(R43), SO2CH3, SCF3 or
S-(C,-C6)-alkyl; preferably H, hydroxy-(C r C4)-alkyl,
(C,-C 8)-alkyl, (Ci-C4)-alkoxy-(Ci-C 4)-alkyl, (C2-
C8)-alkenyl, (C2-C8)-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, Cl, Br, CF3, NO2,
CN, (Cp C6)-alkyl, O-(d-C 8)-alkyl, (Ci-C4)-alkoxy-(C
-C4)-alkyl, hydroxy-(C r C4)-alkyl, oxo, CO(R37),
CON(R38)(R39), hydroxy, COO(R40), N(R41)CO(C,-C
6)-alkyl, N(R42)(R43) or SO2CH3; particularly
preferably H, (Ci-C8)-alkyl, (Ci-C4)-alkoxy-(C
i-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,-C6)-alkyl,
O-(Ci-C8)-alkyl, (Ci-C4)-alkoxy- (C,-C4)-alkyl,
hydroxy-(C,-C 4)-alkyl, oxo, CO(R37), CON(R38)(R39),
hydroxy, COO(R40), N(R41)CO(Ci-C 6)-alkyl, N(R42)(R43)
or SO2CH3; very particularly preferably H,
(Ci-C8)-alkyl, (Ci-C4)-alkoxy-(Ci-C 4)-alkyl, a 3 to
10- membered mono-, bi- or spirocyclic ring which may
comprise Oto 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, (Ci-C6)-alkyl, O-(Ci-C8)-alkyl, (Ci-C4)-alkoxy-
(C,-C4)-alkyl, hydroxy-(C,-C 4)-alkyl, oxo, CO(R37),
hydroxy, N(R41)CO(C r C6)-alkyl, N(R42)(R43) or
SO2CH3; R35, R36, R37, R38, R39, R40, R41, R42, R43
independently of one another H, (Ci-C8)-alkyl; or 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-(Ci-C 6)-alkyl,
oxygen and sulfur; whereR35, R36, R37, R38, R39, R40,
R41, R42, R43 are preferably independently of one
another H, (Ci-C8)-alkyl; L a bond, (d-C 3)-alkylene;
preferably a bond, CH2-(CH2)2,(CH2)3; Q N(R53')(R54'),
a 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-(Ci-C8)-alkyl, (C,-C4)-alkoxy-(C,-C4)-alkyl,
(C,-C6)-alkyl, (C2- C6)-alkenyl, (C2-C6)-alkynyl,
CO(R44), (C(R45)(R46))O-R47, CO(C(R45)(R46))P-R48;
preferably a 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,-C8)-alkyl,
(C,-C4)-alkoxy-(Ci-C4)-alkyl, (C,-C6)-alkyl, (C2-C6)-
alkenyl, (C2-C6)-alkynyl, CO(R44), (C(R45)(R46))O-R47,
CO(C(R45)(R46))P-R48; R44 H, (Ci-C8)-alkyl; R45, R46
independently of one another H, (Ci-C8)-alkyl, OH,
(C3-C8)-cycloalkyl, (Ci-C4)-alkoxy- (C -C4)-alkyl;
preferably H, (Ci-C6)-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-(Ci-C 8)-alkyl, CON(R49)(R50),
N(R51)CO(R52), N(R53)(R54), CO2(R55), SO2Me, 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, (Ci-C 8)-alkyl, O-(Ci-C
8)-alkyl, (C,-C4)-alkoxy-(C,-C4)-alkyl, CO(R56), oxo,
OH; R49, R50, R51, R52, R55, R56 independently of one
another H, (Ci-C8)-alkyl; or R49 and R50 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-(Ci-C6)-alkyl,
oxygen and sulfur; R53, R54, R53', R54' independently
of one another H, (Cr C8)-alkyl, (Ci-C 4)-alkoxy-(d-C
4)-alkyl, (C3-C8)- alkenyl, (C3-C8)-alkynyl, CO(R57),
(C(R58)(R59)) q-R60, CO(C(RO l)(R62)) r-R63, CO-
(CH2)o',-O-(Ci-C 6)-alkyl; or R53 and R54 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-(Ci-C 8)-alkyl, (Ci-C
6)-alkyl, CO(R64), oxo, OH, (Ci-C 4)-alkoxy-(d-C
4)-alkyl, hydroxy-(C,-C 4)-alkyl, CON(R65)(R66),
N(R67)CO(R68), N(R69)(R70), CO2(R71),
SO2(C,-C6)-alkyl; R53, R53' are preferably:
independently of one another H, (Ci-C 8)-alkyl,
(C(R58)(R59)) q-R60, (Cr C4)-alkoxy-(Ci- C4)-alkyl,
(C3-C8)-alkenyl, (C3-C8)-alkynyl, CO-(C, -C8)-alkyl,
CO-(CH 2V-O-(C 1-C6)- alkyl, CO(C(Ro 1)(R62))
rN(R76)(R77); R54, R54' are preferably: H,
(C,-C8)-alkyl, (C(R58)(R59))q-R60,
(C,-C4)-alkoxy-(C,-C4)-alkyl, (C3-C8)-alkenyl,
(C3-C8)-alkynyl; or R53 and R54 or 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
besubstituted by F, Cl, Br, CF3, (d-C 6)-alkyl,
O-(Ci-Cg)-alkyl, (C,-C 4)-alkoxy-(Ci-C 4)- alkyl,
hydroxy-(C,-C 4)-alkyl, oxo, CO(R64), CON(R65)(R66),
hydroxy, COO(R71), N(R67)CO(Ci-C 6)-alkyl, N(R69)(R70)
or SO2(C,-C 6)-alkyl; R53, R54, R53', R54' are very
particularly preferably: independently of one another
(C,-Cg)-alkyl, (C(R58)(R59))q-R60, (Ci-C4)-alkoxy-(C
i- 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 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, (Ci-C6)-alkyl, O-(d-C 8)-alkyl,
(Ci-C4)-alkoxy-(Ci-C 4)-alkyl, hydroxy-(Ci-C 4)-
alkyl, oxo, CO(R64), hydroxy, N(R67)CO(C,-C 6)-alkyl,
or SO2(C,-C6)-alkyl; o' 0, 1, 2, 3, 4, 5, 6;
preferably 0, 1, 2, 3; particularly preferably 0 or 1;
very particularly preferably; R58, R59 independently
of one another H, (Ci-C6)-alkyl, OH; R57, R61, R62,
R64, R65, R66, R67, R68, R69, R70, R71 independently
of one another H, (Ci-C6)-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-(Ci-C 6)-alkyl,
oxygen and sulfur; q, r independently of one another
0, 1, 2, 3, 4, 5, 6; R60, R63 independently of one
another OH, F, O-(Ci-C6)-alkyl, CN, COO(R78),
N(R74)CO(C C6)-alkyl, N(R76)(R77), CON(R72)(R73),
SO2(Ci-C6)-alkyl, 3-12 membered mono-, bior
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, O-(C,-C
6)-alkyl, (C,-C 4)-alkoxy-(Ci-C 4)-alkyl,
S-(CiC6)-alkyl, (C,-C 6)-alkyl, (C2-C6)-alkenyl,
(C3-C8)-cycloalkyl, O-(C3-C8)-cycloalkyl, (C3-
C8)-cycloalkenyl, O-(C3-C8)-cycloalkenyl,
(C2-C6)-alkynyl, N(R76)(R77), COO(R78), SO2(C,
-C6)-alkyl and COOH; preferably OH, F, O-(C,-C
6)-alkyl, N(R74)CO(C,-C 6)-alkyl, SO2(C, -C6)-alkyl,
3-12 membered mono-, bi- or spirocyclic ring which may
comprise one to three 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, O-(C,-C 6)-alkyl, (C1-C4)- alkoxy-(C,-C
4)-alkyl, (C,-C6)-alkyl, (C2-C6)-alkenyl,
(C2-C6)-alkynyl, N(R76)(R77) and SO2(C,-C6)-alkyl;
R72, R73, R74, R76, R77, R78 independently of one
another H, (Ci-C8)-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-(Ci-C 6)-alkyl, oxygen and sulfur; where in
the case where L is (Ci-C 3)-alkylene, B is not an
aromatic radical, not a cycloalkyl radical, not an
alk-2-en-l-yl radical and not a cycloalk-2-en-l-yl
radical, and C(R34')=C(R34') is excepted for the group
A. The invention relates to compounds of the formula I
in the form of their racemates, enantiomerenriched
mixtures and pure enantiomers, and to their
diastereomers and mixtures thereof. The compounds of
the formula I are notable for exhibiting an improved
solubility compared with compounds of similar
structure in aqeous media with at the same time high
activity. Preferred compounds of the invention are
notable in particular for low blockade of the hERG
channel.The alkyl, alkenyl and alkynyl radicals in the
substituents Rl, R2, R3, R4, R5, R6, R7, R8, R9, RlO,
Rl 1, 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', R35, R36,
R37, R38, R39, R40, R41, R42, R43, R44, R45, R46, R47,
R51, R52, R53, R54, 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 (Ci-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 (Ci-C4)-alkoxy- (Ci-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 (Cl-C4)-alkoxy or halogen.
Examples of alkyl groups substituted by halogen are
fluorinated alkyl groups such as CF3, CHF2, CH2F,
3-fluoroprop-lyl, 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 possible where
appropriate, such as decalinyl, norbornanyl, 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.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- butynyl.
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 nonconjugated 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 naphthyl.
Heteroaryl radicals mean radicals derived from
monocyclic or bicyclic aromatic compounds which
comprise ring heteroatoms, preferably N, O or S.
Otherwise, the 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
ringsystem. 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 I 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 I may have one or more centers of asymmetry.
The compounds of the formula I may therefore exist in
the form of their racemates, enantiomer-enriched
mixtures, pure enantiomers, diastereomers and mixtures
of diastereomers. The present invention encompasses
all these isomeric forms of the compounds of the
formula I . 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 acidaddition 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-l,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 salts 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 I 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 I
or an active metabolite thereof. Physiologically
functional derivatives also include prodrugs of the
compounds of the 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 I
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 I, they may all
have the stated meanings independently of one another
and be identical or different. The symbols in compound
I preferably have independently of one another the
following meanings; where the following compounds are
excluded: in the case where L is (Ci-C 3)-alkylene, B
is not an aromatic radical, not a cycloalkyl radical,
not an alk-2-en-l-yl radical and not a
cycloalk-2-en-l-yl radical, and C(R34')=C(R34') is
excepted for the group A in this case. Rl, Rl ' , Rl "
, Rl'" preferably H, F, Cl, Br, OH, CF3,NO2, CN, OCF3,
O-(Ci-C6)-alkyl, (Ci-C4)-alkoxy-(Ci- C4)-alkyl,
S-(C,-C6)-alkyl, (C,-C6)-alkyl, (C2-C6)-alkenyl,
(C3-C8)-cycloalkyl, 0-(C 3-C8)- cycloalkyl,
(C2-C6)-alkynyl, O-(C0-C8)-alkylene-aryl,
CO(Ci-C6)-alkyl; particularly preferably H, F, Cl, Br,
CF3, CN, OCF3, O-(d-C 6)-alkyl, (C -C4)-alkoxy-(C,-
C4)-alkyl, (C,-C6)-alkyl; very particularly preferably
H, F, Cl, O-(C,-C6)-alkyl, (Ci-C6)-alkyl; where
preferably at least two, particularly preferably at
least three or all radicals Rl, Rl', Rl" and Rl ' "
are H. R2 H, F, Cl, Br, I, OH, CF3, NO2, CN, OCF3,
O-(C,-C 6)-alkyl, (C1-C4)-alkoxy-(C,-C 4)-alkyl,
(C,-C6)-alkyl, (C2-C6)-alkenyl, (C2-C6)-alkynyl;
particularly preferably H, F, Cl, Br, CF3, CN, OCF3,
O-(Ci-C6)-alkyl, (d-C 4)-alkoxy-(Ci- C4)-alkyl, (C,-C
6)-alkyl; very particularly preferably H, F, Cl,
O-(Ci-C6)-alkyl, (Ci-C6)-alkyl; in particular very
particularly preferably H. Y C(R27)(R27')C(R28)(R28');
where R27, R27', R28, R28', R29, R29' are
independently of one another H, (Ci-C8)-alkyl;
preferably H.X S, C(R30)=C(R30'); particularly
preferably C(R30)=C(R30'); where R30, R30' are
independently of one another H, F, Cl, Br, I, OH, CF3,
NO2, CN, OCF3, 0-(C C6)-alkyl,
O-(C,-C4)-alkoxy-(C,-C4)-alkyl, S-(C,-C6)-alkyl,
(C,-C6)-alkyl, (C2-C6)- alkenyl, (C3-C8)-cycloalkyl,
O-(C3-C8)-cycloalkyl, (C3-C8)-cycloalkenyl, (C2-C6)-
alkynyl, (C0-C8)-alkylene-aryl,
O-(C0-C8)-alkylene-aryl, S-aryl, N(R15)(R16), SO2-
CH3, COOH, COO-(C, -C6)-alkyl, CON(Rl 7)(R18),
N(R19)CO(R20), N(R21)SO2(R22), CO(R23),
(C(R24)(R25))X-O(R26); preferably H, F, Cl, Br, I, OH,
CF3, NO2, CN, OCF3, O-(C,-C6)-alkyl, (C1-C4)-
alkoxy-(Cr C4)-alkyl, (Ci-C6)-alkyl, (C2-C6)-alkenyl,
(C2-C6)-alkynyl; particularly preferably H, F, Cl, Br,
CF3, CN, OCF3, O-(Ci-C6)-alkyl, (C1-C4)- alkoxy-(C
,-C4)-alkyl, (C,-C6)-alkyl ; very particularly
preferably H, F, Cl, O-(Ci-C6)-alkyl, (Cr C6)-alkyl;
in particular very particularly preferably H. A a bond
or a linker having 1 to 6 members, where the members
are selected from the group consisting of O, SO2,
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, SO2, N(R31), CO, C(R32)(R33), C
C, resulting in a chemically reasonable radical; very
particularly preferably a bond or a linker having 1to
5 members, where the members are selected from the
group consisting of O, SO2, N(R31), CO, C(R32)(R33), C
C, resulting in a chemically reasonable radical, where
the linker comprises no 0-CO or COO groups; in
particular preferably a bond, O, CC, CH2-O, CH2CH2O,
COCH2O, CH2-CC, 0-C0- CH2-CC, 0-CO-CH 2-O CH2CH2CH2O,
COCH2CH2O; in particular very preferably O, CC, CH2-O,
CH2CH2O, COCH2O, CH2-CC, 0-C0- CH2-CC, 0-CO-CH 2-O
CH2CH2CH2O, COCH2CH2O; whereR31, R34, R34' are
independently of one another H, (Ci-Cg)-alkyl; R32,
R33 are independently of one another H, (C]-C6)-alkyl,
OH, O-(Ci-C6)-alkyl. B H, hydroxy-(C,-C 4)-alkyl,
(Ci-C8)-alkyl, (Ci-C4)-alkoxy-(C,-C 4)-alkyl,
(C2-C8)-alkenyl, (C2-C8)-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, Cl, Br, CF3, NO2,
CN, (Ci-C6)-alkyl, 0-(Ci- C8)-alkyl,
(Ci-C4)-alkoxy-(Ci-C 4)-alkyl, hydroxy-(Ci-C 4)-alkyl,
oxo, CO(R37), CON(R38)(R39), hydroxy, COO(R40),
N(R41)CO(Ci-C 6)-alkyl, N(R42)(R43) or SO2CH3;
particularly preferably H, (C,-C 8)-alkyl,
(Ci-C4)-alkoxy-(C,-C 4)-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, (Ci-C6)-alkyl, O-(Ci-C 8)-alkyl, (Ci-C4)-alkoxy-
(Ci-C4)-alkyl, hydroxy-(C,-C 4)-alkyl, oxo, CO(R37),
CON(R38)(R39), hydroxy, COO(R40), N(R41)CO(C,-C
6)-alkyl, N(R42)(R43) or SO2CH3; very particularly
preferably H, (Ci-C8)-alkyl, (d-C 4)-alkoxy-(Ci-C
4)-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,-C
6)-alkyl, O-(C,-C 8)-alkyl, (C,-C 4)-alkoxy-
(C,-C4)-alkyl, hydroxy-(C,-C 4)-alkyl, oxo, CO(R37),
hydroxy, N(R41)CO(Ci-C 6)-alkyl, N(R42)(R43) or
SO2CH3; R35, R36, R37, R38, R39, R40, R41, R42, R43
independently of one another H, (Ci-Cg)-alkyl; or 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 alsocomprise 0-1 further
heteroatoms from the group of NH, N-(Ci-C 6)-alkyl,
oxygen and sulfur; where R35, R36, R37, R38, R39, R40,
R41, R42, R43 are preferably independently of one
another H, (Ci-C 8)-alkyl. In a preferred embodiment,
B is: B H, N(R35)(R36), hydroxy-(C ,-C4)-alkyl,
(C,-C8)-alkyl, (C,-C4)-alkoxy-(C ,-C4)-alkyl,
(C2-C8)-alkenyl, (C2-C8)-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 substituted by one or more
of the following substituents: F, Cl, Br, CF3, NO2,
CN, (C,-C 6)-alkyl, 0-(Ci-C 8)- alkyl,
(Ci-C4)-alkoxy-(C,-C 4)-alkyl, hydroxy-(d-C 4)-alkyl,
oxo, CO(R37), CON(R38)(R39), hydroxy, COO(R40),
N(R41)CO(C,-C 6)-alkyl, N(R42)(R43), SO2CH3, SCF3 or
S-(C ,-C6)-alkyl; preferably H, hydroxy-(Ci-C
4)-alkyl, (Ci-C8)-alkyl, (C -C4)-alkoxy-(Ci-C
4)-alkyl, (C2- C8)-alkenyl, (C2-C8)-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,NO2, CN, (C,-C6)-alkyl, O-(C,-C 8)-alkyl,
(C,-C4)-alkoxy-(Ci-C 4)-alkyl, hydroxy-(C r C4)-alkyl,
oxo, CO(R37), CON(R38)(R39), hydroxy, COO(R40),
N(R41)CO(Ci-C 6)-alkyl, N(R42)(R43) or SO2CH3;
particularly preferably H, hydroxy-(Ci-C4)-alkyl,
(Ci-C8)-alkyl, (Ci-C4)-alkoxy-(Ci-C 4)- alkyl, a 3 to
10-membered mono-, bi- or spirocyclic nonaromatic ring
which may comprise Oto 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, (Ci- C6)-alkyl, O-(C r
C8)-alkyl, (Ci-C4)-alkoxy-(C,-C 4)-alkyl,
hydroxy-(Ci-C 4)-alkyl, oxo, CO(R37), CON(R38)(R39),
hydroxy, COO(R40), N(R41)CO(C,-C 6)-alkyl, N(R42)(R43)
or SO2CH3; very particularly preferably
hydroxy-(Ci-C4)-alkyl,(C]-C 8)-alkyl,
(Ci-C4)-alkoxy-(Ci-C 4)- alkyl, a 3 to 10-membered
mono-, bi- or spirocyclic nonaromatic ring which may
comprise Oto 3 heteroatoms selected from the group of
oxygen, nitrogen and sulfur,where the ring system may
additionally be substituted by F, Cl, Br, CF , NO2,
CN, (Ci- C6)-alkyl, O-(Ci-C8)-alkyl,
(C1-C4)-alkoxy-(Ci-C 4)-alkyl, hydroxy-(Ci-C 4)-alkyl,
oxo, CO(R37), hydroxy, N(R41)CO(Ci-C 6)-alkyl,
N(R42)(R43) or SO2CH3; in particular preferably
(Ci-Cg)-alkyl, (Ci-C4)-alkoxy-(Ci-C 4)-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, (Ci-C6)-alkyl, O-(Ci-C8)-alkyl, (Ci-C4)-alkoxy-
(C,-C4)-alkyl, hydroxy-(C,-C 4)-alkyl, oxo, CO(R37),
hydroxy, N(R41)CO(C,-C 6)-alkyl or SO2CH3; in
particular particularly preferably hydroxy-(Ci-C
4)-alkyl, (Ci-C8)-alkyl, (Ci-C4)-alkoxy-
(Ci-C4)-alkyl, a monocyclic ring selected from the
group: where the ring system may additional be
substituted once ore twice by F, CF3, CN, methyl,
ethyl, methoxy, oxo, hydroxy, SO2-methyl; in
particular very particularly preferably hydroxy-(Ci-C
4)-alkyl, (Ci-C8)-alkyl, (Ci-C4)-
alkoxy-(Ci-C4)-alkyl, monocyclic ring selected from
the group: where the ring system may additional be
substituted once ore twice by F, CF3, methyl, ethyl,
methoxy, oxo, hydroxy; where R35, R36, R37, R38, R39,
R40, R41, R42, R43 have the meanings mentioned
above.In a very particularly preferred embodiment the
group B-A has the meaning: or , wherein the ring may
be substituted once by methyl or OH. In a further very
particularly preferred embodiment the group B-A has
the meaning: L a bond, (Ci-C3)-alkylene; preferably a
bond, CH2, (CH2)2, (CH2)3. Q N(R53')(R54'), a 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,-C8)-alkyl, (Ci-C4)-alkoxy-(C,-C 4)-alkyl,
(Ci-C6)-alkyl, (C2- C6)-alkenyl, (C2-C6)-alkynyl,
CO(R44), (C(R45)(R46))O-R47, CO(C(R45)(R46)) P-R48;
where R44 is H, (Ci-C8)-alkyl; R45, R46 are
independently of one another H, (Ci-C6)-alkyl;
particularly preferably H; o, p are independently of
one another O, 1, 2, 3, 4;R47, R48 are independently
of one another OH, F, O-(d-C 8)-alkyl, CON(R49)(R50),
N(R51)CO(R52), N(R53)(R54), CO2(R55), SO2Me, 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, CF , (Ci-Cg)-alkyl, O-
(C,-C8)-alkyl, (C,-C4)-alkoxy-(C,-C4)-alkyl, CO(R56),
oxo, OH; R49, R50, R51, R52, R55, R56 are
independently of one another H, (Ci-C8)-alkyl; or R49
and R50 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-(Ci-C6)-alkyl, oxygen and sulfur; R53, R53': are
independently of one another H, (CrC 8)-alkyl,
(C(R58)(R59))q-R60, (d-C 4)-alkoxy- (C,-C4)-alkyl,
(C3-C8)-alkenyl, (C3-C8)-alkynyl, CO-(C ,-C8)-alkyl,
CO-(CH2)0-O-(C,- C6)-alkyl, CO(C(Ro
1)(R62))rN(R76)(R77); R54, R54': are independently of
one another H, (C,-C 8)-alkyl, (C(R58)(R59)) q-R60,
(Ci-C 4)-alkoxy- (C,-C 4)-alkyl, (C3-C8)-alkenyl,
(C3-C8)-alkynyl; or R53 and R54 or 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, (Ci-C 6)-alkyl, O-(Ci-C
8)-alkyl, (C,-C 4)-alkoxy-(Ci-C 4)- alkyl,
hydroxy-(Ci-C 4)-alkyl, oxo, CO(R64), CON(R65)(R66),
hydroxy, COO(R71), N(R67)CO(C,-C 6)-alkyl, N(R69)(R70)
or SO2(C, -C6)-alkyl; R53, R54, R53', R54' are very
particularly preferably:independently of one another
(Cr C8)-alkyl, (C(R58)(R59))q-R60, (Ct-C4)-alkoxy-(Ci-
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 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, (d-C 6)-alkyl, O-(C,-C8)-alkyl,
(C,-C4)-alkoxy-(C,-C4)-alkyl, hydroxy-(C,-C4)- alkyl,
oxo, CO(R64), hydroxy, N(R67)CO(Ci-C6)-alkyl, or
SO2(C,-C6)-alkyl; o' 0, 1, 2, 3; particularly
preferably 0 or 1; R58, R59 are independently of one
another H, (Ci-C 6)-alkyl, OH; R57, R61, R62, R64,
R65, R66, R67, R69, R70, R71 are independently of one
another H, (Ci-C 6)-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-(Ci-C 6)-alkyl,
oxygen and sulfur; q, r are independently of one
another 0, 1, 2, 3, 4, 5, 6; R60, R63 are
independently of one another OH, F, O-(Ci-C 6)-alkyl,
N(R74)CO(Ci-C 6)-alkyl, SO2(Ci-C6)-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, NO2, CN, OCF
3, oxo, O-(Ci-C 6)-alkyl, (Ci-C 4)- alkoxy-(d-C
4)-alkyl, (C,-C 6)-alkyl, (C2-C6)-alkenyl,
(C2-C6)-alkynyl, N(R76)(R77) and SO2(Ci-C6)-alkyl;R72,
R73, R74, R76, R77, R78 are independently of one
another H, (Ci-Cs)-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-(Ci-C 6)-alkyl, oxygen and sulfur. In a
further preferred embodiment Q is: Q a 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, CF , CN, OCF3, oxo, 0-(C
,-C8)-alkyl, (C,-C4)-alkoxy-(C ,-C4)-alkyl,
(C,-C6)-alkyl, (C2-C6)-alkenyl, (C2- C6)-alkynyl,
CO(R44), (C(R45)(R46))O-R47, CO(C(R45)(R46)) P-R48;
where the radicals and indices R44, R45, R46, R47,
R48, o and p have the meanings mentioned above for Q.
In a preferred embodiment, Q is: Q N(R53')(R54') or a
group selected fromwhere the groups may, apart from
R53', in each case optionally be substituted by one or
more of the radicals F, OH, oxo, (d-C 8)-alkyl,
O-(Ci-C 8)-alkyl, (d-C 4)-alkoxy-(Ci-C 4)- alkyl; the
groups are preferably unsubstituted; preferably
N(R53')(R54') or a group selected from where the
groups may, apart from R53', in each case optionally
be substituted by one or more of the aforementioned
radicals; the groups are preferably unsubstituted;
particularly preferably a group selected from where
the groups may, apart from R53', in each case
optionally be substituted by one or more of the
aforementioned radicals; the groups are preferably
unsubstituted; very particularly preferably in which
the radicals R53' and R54' have the aforementioned
meanings.In a further preferred embodiment the
radicals R53'and R54' have the meanings: R53' H,
(Ci-Cg)-alkyl, (C(R58)(R59)) q-R60, (C,-C
4)-alkoxy-(C,-C 4)-alkyl, (C3-C8)-alkenyl,
(C3-Cg)-alkynyl, CO-(C, -C8)-alkyl, CO-(CH2)o-O-(C,-C
6)-alkyl, CO(C(RO1)(R62))rN(R76)(R77); R54' (C,-C
8)-alkyl, (C(R58)(R59)) q-R60, (C,-C4)-alkoxy-(C,-C
4)-alkyl, (C3-C8)-alkenyl, (C3- C8)-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,
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, NO2, CN, (C,-C6)-alkyl,
0-(C ,-C8)-alkyl, (C,-C4)-alkoxy-(C ,-C4)-alkyl,
hydroxy- (C,-C4)-alkyl, oxo, CO(R64), CON(R65)(R66),
hydroxy, C00(R71), N(R67)CO(C,-C 6)- alkyl,
N(R69)(R70) or SO2(C,-C 6)-alkyl; o' 0, 1, 2, 3, 4, 5,
6; q, r independently of one another 0, 1, 2, 3, 4, 5,
6; particularly preferred: R53' (C,-C 8)-alkyl,
(C(R58)(R59)) q-R60, (C,-C4)-alkoxy-(C,-C 4)-alkyl,
(C3-C8)-alkenyl, (C3- C8)-alkynyl, CO-(C i-C8)-alkyl,
CO-(CH2)o-O-(C,-C 6)-alkyl, CO(C(Ro
1)(R62))rN(R76)(R77); R54' (Ci-C8)-alkyl,
(C(R58)(R59)) q-R60, (C,-C4)-alkoxy-(C,-C 4)-alkyl,
(C3-C8)-alkenyl, (C3- C8)-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, maycomprise
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, NO2, CN, (C,-C 6)-alkyl, O-(C,-C8)-alkyl,
(C,-C 4)-alkoxy-(C,-C 4)-alkyl, hydroxy-
(Ci-C4)-alkyl, oxo, CO(R64), CON(R65)(R66), hydroxy,
COO(R71), N(R67)CO(C,-C 6)- alkyl, N(R69)(R70) or
SO2(Ci-C6)-alkyl; o' 0, 1, 2, 3, 4, 5, 6; q, r
independently of one another 0, 1, 2, 3, 4, 5, 6; very
particularly preferred: R53', R54' 



independently of one another (Ci-C8)-alkyl,
(C(R58)(R59))q-R60, (d-C 4)-alkoxy-(Ci- 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 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, (C,-C6)-alkyl, O-(C,-C
8)-alkyl, (C,-C4)-alkoxy-(C,-C 4)-alkyl, hydroxy-
(C,-C4)-alkyl, oxo, CO(R64), hydroxy, N(R67)CO(Ci-C
6)-alkyl, or SO2(C,-C6)-alkyl; R60 OH, F, O-(C,-C
6)-alkyl, N(R74)CO(d-C 6)-alkyl, SO2(Ci-C6)-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, O-(C,-C6)-alkyl, (C,-C 4)-alkoxy-(Ci-C
4)- alkyl, (C,-C 6)-alkyl, (C2-C6)-alkenyl,
(C2-C6)-alkynyl, N(R76)(R77) and SO2(Ci-C6)- alkyl. In
a particularly preferred embodiment the radicals
R53'and R54' have the meanings: R53' and R54' form
together with the nitrogen atom to which they are
bonded a 4 to 7- membered monocyclic ring which, apart
from the nitrogen atom, may comprise 0 to 2 additional
heteroatoms selected from the group of oxygen,
nitrogen and sulfur, where theheterocyclic ring system
may additionally be substituted by F, Cl, Br, CF ,NO2,
CN, (C - C6)-alkyl, O-(d-C 8)-alkyl,
(Ci-C4)-alkoxy-(Ci-C4)-alkyl, hydroxy-(Ci-C4)-alkyl,
oxo, CO(R64), CON(R65)(R66), hydroxy, COO(R71),
N(R67)CO(Ci-C6)-alkyl, N(R69)(R70) or
SO2(Ci-C6)-alkyl. In a further particularly preferred
embodiment the radicals R53'and R54' have the
meanings: 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, 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, NO2, CN, (C,-C 6)-alkyl, O-(d-C 8)-alkyl, (C,-C
4)-alkoxy-(Ci-C 4)-alkyl, hydroxy-(C,-C 4)-alkyl, oxo,
CO(R64), CON(R65)(R66), hydroxy, COO(R71),
N(R67)CO(C,-C 6)-alkyl, N(R69)(R70) or SO2(C,-C
6)-alkyl. In a very particularly preferred embodiment
the radicals R53 ' and R54' have the meanings: 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, may comprise
0 to 3 additional heteroatoms selected from the group
of oxygen, nitrogen and sulfur, where the heterocyclic
ring system is additionally substituted by F, Cl, Br,
CF3, NO , CN, (Ci- C6)-alkyl, 0-(C i-C8)-alkyl,
(Ci-C4)-alkoxy-(C i-C4)-alkyl, hydroxy-(C i-C4)-alkyl,
oxo, CO(R64), CON(R65)(R66), hydroxy, COO(R71),
N(R67)CO(C,-C 6)-alkyl, N(R69)(R70) or
SO2(C,-C6)-alkyl. In a very particularly preferred
embodiment, the radicals R53 'and R54 ' have the
meanings: R53' und R54' form together with the
nitrogen atom to which they are bonded a 6 to 10-
membered bi- or spirocyclic non aromatic ring selected
from the group:In a further preferred embodiment, the
present invention relates to compounds of the general
formula I, in which Y and X have the following
meanings: Y C(R27)(R27')C(R28)(R28'); and R27, R27',
R28, R28' independently of one another independently
of one another H, (Ci-Cg)-alkyl; preferably H; and X
S, O; preferably S. In a further preferred embodiment,
the present invention relates to compounds of the
general formula I, in which Y and X have the following
meanings: Y C(R29)=C(R29'); R29, R29' and X S, O,
C(R30)=C(R30'); preferably S, C(R30)=C(R30');R30, R30'
independently of one another H, F, Cl, Br, I, OH, CF3,
NO2, CN, OCF3, O-(d-C 6)-alkyl, O-(C,-C4)-alkoxy-(C,-C
4)-alkyl, S-(C,-C6)-alkyl, (C,-C6)-alkyl,
(C2-C6)-alkenyl, (C3-C8)- cycloalkyl,
O-(C3-C8)-cycloalkyl, (C3-C8)-cycloalkenyl,
(C2-C6)-alkynyl, (C0-C8)- alkylene-aryl,
O-(C0-C8)-alkylene-aryl, S-aryl, N(R15)(R16), SO2-CH3,
COOH, COO- (C,-C6)-alkyl, CON(R17)(R18),
N(R19)CO(R20), N(R21)SO2(R22), CO(R23),
(CR24R25)X-O(R26); preferably H, F, Cl, Br, I, OH,
CF3, NO2, CN, OCF3, O-(C,-C 6)-alkyl, (C,-C4)-alkoxy-
(C,-C4)-alkyl, (C,-C 6)-alkyl, (C2-C6)-alkenyl,
(C2-C6)-alkynyl; particularly preferably H, F, Cl, Br,
CF3, CN, OCF3, O-(C,-C6)-alkyl, (Cr C4)-alkoxy-(Ci-
C4)-alkyl, (C,-C6)-alkyl; very particularly preferably
H, F, Cl, O-(Ci-C6)-alkyl, (Ci-C6)-alkyl; in
particular very particularly preferably H. In a
further embodiment, the present invention relates to
compounds of the formula Ia in which the symbols and
radicals have the aforementioned meanings. In a
further preferred embodiment, the present invention
relates to compounds of the formula I in which O-L-Q
is:where the groups may, apart from R53', in each case
optionally be substituted by one or more of the
radicals F, OH, oxo, (Ci-Cg)-alkyl, O-(Ci-C 8)-alkyl,
(Ci-C4)-alkoxy-(Ci-C 4)-alkyl; the groups are
preferably unsubstituted; O-L-Q is preferably: where
the groups may, apart from R53', in each case
optionally be substituted by one or more of the
aforementioned radicals; the groups are preferably
unsubstituted; O-L-Q is particularly preferably:where
the group may, aprt from R53 ' , optionally be
substituted by one or more of the aforementioned
radicals; the group is preferably unsubstituted; in
which the radicals R53' and R54' have the following
meanings: R53' (C,-C 8)-alkyl, (C(R58)(R59)) q-R60,
(Ci-C4)-alkoxy-(C i-C4)-alkyl, (C3-C8)-alkenyl,
(C3-C8)-alkynyl, CO-(C ,-C8)-alkyl, CO-(CH2)o-O-(C,-C
6)-alkyl, CO(C(RO1)(R62))rN(R76)(R77); R54' (C,-C
8)-alkyl, (C(R58)(R59)) q-R60, (C,-C4)-alkoxy-(C,-C
4)-alkyl, (C3-C8)-alkenyl, (C3-C8)-alkynyl; or 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 4 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, NO2, CN, (C,-C 6)-alkyl, O-(C,-C 8)-alkyl,
(C,-C4)-alkoxy-(CrC 4)-alkyl, hydroxy- (C,-C4)-alkyl,
oxo, CO(R64), CON(R65)(R66), hydroxy, COO(R71),
N(R67)CO(C,-C 6)- alkyl, N(R69)(R70) or
SO2(Ci-C6)-alkyl; R53', R54' are preferably:
independently of one another (Ci-C8)-alkyl,
(C(R58)(R59)) q-R60, (Ci-C4)-alkoxy-(C r 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 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, (C,-C 6)-alkyl, O-(Ci-C
8)-alkyl, (C,-C 4)-alkoxy-(C,-C 4)-alkyl, hydroxy-
(C,-C4)-alkyl, oxo, CO(R64), hydroxy, N(R67)CO(C,-C
6)-alkyl, or SO2(C, -C6)-alkyl; o' 0, 1, 2, 3, 4, 5,
6; preferably 0, 1, 2, 3; particularly preferably 0 or
1; very particularly preferably 0;R58, R59
independently of one another H, (Ci-C6)-alkyl, OH;
R61, R62, R64, R65, R66, R67, R69, R70, R71
independently of one another H, (Ci-C6)-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-(Ci-C
6)-alkyl, oxygen and sulfur; q, r independently of one
another 0, 1, 2, 3, 4, 5, 6; R60 OH, F, 0-(C
,-C6)-alkyl, CN, COO(R78), N(R74)CO(C ,-C6)-alkyl,
N(R76)(R77), CON(R72)(R73), SO2(Ci-C6)-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, O-(Ci-C6)-alkyl, (Cr C4)-alkoxy-(Ci-C
4)-alkyl, S-(Ci-C6)-alkyl, (Ci-C6)- alkyl,
(C2-C6)-alkenyl, (C3-C8)-cycloalkyl,
O-(C3-C8)-cycloalkyl, (C3-C8)-cycloalkenyl,
O-(C3-C8)-cycloalkenyl, (C2-C6)-alkynyl, N(R76)(R77),
COO(R78), SO2(C,-C6)-alkyl and COOH; preferably OH, F,
O-(Ci-C6)-alkyl, N(R74)CO(C,-C 6)-alkyl,
SO2(C,-C6)-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,
O-(Ci-C6)-alkyl, (Ci-C4)- alkoxy-(C,-C 4)-alkyl, (C,-C
6)-alkyl, (C2-C6)-alkenyl, (C2-C6)-alkynyl,
N(R76)(R77) and SO2(C,-QO-alkyl; R72, R73, R74, R76,
R77, R78 independently of one another H,
(Ci-C8)-alkyl; orR72 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-(Ci-C 6)-alkyl, oxygen and sulfur. In a
further particularly preferred embodiment O-L-Q is:
R53' (Ci-Cg)-alkyl, (C(R58)(R59)) q-R60,
(C,-C4)-alkoxy-(d-C 4)-alkyl, (C3-C8)-alkenyl, (C3-
C8)-alkynyl, CO-(C ,-C8)-alkyl, CO-(CH2)0 -O-(C,-C
6)-alkyl, CO(C(RO1)(R62))rN(R76)(R77); R54'
(C(R58)(R59))q-R60, (d-C 4)-alkoxy-(Ci-C 4)-alkyl,
(C3-C8)-alkenyl, (C3-C8)-alkynyl; or R53' and R54'
form together with the nitrogen atom to which they are
bonded a 6 to 10- membered bi- or spirocyclic
nonaromatic 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, NO2, CN, (Ci-C6)-alkyl,
0-(C i-C8)-alkyl, (Ci-C4)-alkoxy-(C i-C4)-alkyl,
hydroxy- (C,-C 4)-alkyl, oxo, CO(R64), CON(R65)(R66),
hydroxy, C00(R71), N(R67)CO(C,- C6)-alkyl, N(R69)(R70)
or SO2(C,-C6)-alkyl. In a further very particularly
preferred embodiment, the present invention relates to
compounds of the formula I in which O-L-Q, X and Y is:
X C(R30)=C(R30');C(R29)=C(R29'); O-L-Q R53'
(Ci-C8)-alkyl, (C(R58)(R59))q-R60, (d-C
4)-alkoxy-(Ci-C 4)-alkyl, (C3-C8)- alkenyl,
(C3-C8)-alkynyl, CO-(C,-C8)-alkyl, CO-(CH2)o-O-(Ci-C
6)-alkyl, CO(C(R61)(R62))rN(R76)(R77); R54'
(C(R58)(R59))q-R60, (C,-C4)-alkoxy-(C,-C 4)-alkyl,
(C3-C8)-alkenyl, (C3-C8)- alkynyl; or R53' and R54'
form together with the nitrogen atom to which they are
bonded a 



6 to 10-membered bi- or spirocyclic nonaromatic 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, (C C6)-alkyl, O-(Ci-C8)-alkyl, (Ci-
C4)-alkoxy-(Ci-C 4)-alkyl, hydroxy-(C,-C 4)-alkyl,
oxo, CO(R64), CON(R65)(R66), hydroxy, COO(R71),
N(R67)CO(C,-C 6)-alkyl, N(R69)(R70) or
SO2(Ci-C6)-alkyl; R60 OH, F, 0-(C ,-C6)-alkyl,
N(R74)CO(C ,-C6)-alkyl, 3-12 membered mono-, bi- or
spirocyclic nonaromatic 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,
O-(Ci-C6)-alkyl, (Ci-C4)-alkoxy-(C,-C 4)-alkyl,
(C,-C6)-alkyl, (C2-C6)-alkenyl, (C2-C6)-alkynyl,
N(R76)(R77) and SO2(C,-C6)-alkyl.The present invention
thus relates in a particularly preferred embodiment to
the compounds of the general formula Ib in which
radicals and groups in the compound of the formula Ib
have the aforementioned meanings. R53' in the
compounds of the formula Ib is preferably (Ci-C
8)-alkyl, particularly preferably methyl. In a further
preferred embodiment, the present invention relates to
compounds of the formula I in which O-L-Q and B are:
O-L-Q: where the groups may, apart from R53'and R54',
in each case optionally be substituted by one or more
of the radicals F, OH, oxo, (Ci-Cg)-alkyl, O-(Ci-C
8)-alkyl, (Ci-C4)-alkoxy-(Ci -C alky1; the groups are
preferably unsubstituted;O-L-Q is preferably: where
the groups may, apart from R53', in each case
optionally be substituted by one or more of the
aforementioned radicals; the groups are preferably
unsubstituted; O-L-Q is particularly preferably: where
the group may, apart from R53', optionally be
substituted by one or more of the aforementioned
radicals; the group is preferably unsubstituted; in
which the radicals R53' and R54' have the following
meanings: R53' H, (C,-C 8)-alkyl, (C(R58)(R59))q-R60,
(Ci-C4)-alkoxy-(Ci-C 4)-alkyl, (C3-C8)- alkenyl,
(C3-C8)-alkynyl, CO-(C, -C8)-alkyl, CO-(CH2)0-O-(C,-C
6)-alkyl, CO(C(Ro 1)(R62))rN(R76)(R77); R54' H,
(Ci-C8)-alkyl, (C(R58)(R59))q-R60,
(Ci-C4)-alkoxy-(C,-C 4)-alkyl, (C3-C8)- alkenyl,
(C3-C8)-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, 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, NO2, CN, (C,-C6)-alkyl, O-(Ci-C8)-alkyl,
(Ci-C4)-alkoxy-(C,-C 4)- alkyl, hydroxy-(C
,-C4)-alkyl, oxo, CO(R64), CON(R65)(R66), hydroxy,
COO(R71), N(R67)CO(C,-C 6)-alkyl, N(R69)(R70) or
SO2(C,-C6)-alkyl; R53', R54' are particularly
preferably: independently of one another
(Ci-C8)-alkyl, (C(R58)(R59))q-R60, (Ci-C4)-alkoxy-
(Ci-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 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, (Ci-C6)-alkyl, O-(Ci-C8)-alkyl,
(Ci-C4)-alkoxy- (Ci-C4)-alkyl, hydroxy-(C,-C 4)-alkyl,
oxo, CO(R64), hydroxy, N(R67)CO(C,-C 6)- alkyl, or
SO2(Ci-C6)-alkyl; o' 0, 1, 2, 3, 4, 5, 6; preferably
0, 1, 2, 3; particularly preferably 0 or 1; very
particularly preferably 0; R58, R59 independently of
one another H, (Ci-C6)-alkyl, OH; R61, R62, R64, R65,
R66, R67, R69, R70, R71 independently of one another
H, (Ci-C6)-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-(Ci-C 6)-alkyl,
oxygen and sulfur; q, r independently of one another
0, 1, 2, 3, 4, 5, 6;R60 OH, F, O-(C,-C6)-alkyl, CN,
COO(R78), N(R74)CO(C,-C6)-alkyl, N(R76)(R77),
CON(R72)(R73), SO2(Ci-C6)-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,
O-(Ci-C6)-alkyl, (Ci-C4)-alkoxy-(C,-C4)-alkyl, S-(C -
C6)-alkyl, (C,-C6)-alkyl, (C2-C6)-alkenyl,
(C3-C8)-cycloalkyl, O-(C3-C8)-cycloalkyl,
(C3-C8)-cycloalkenyl, O-(C3-C8)-cycloalkenyl,
(C2-C6)-alkynyl, N(R76)(R77), COO(R78), SO2(C,
-C6)-alkyl and COOH; preferably OH, F,
O-(C,-C6)-alkyl, N(R74)CO(C,-C6)-alkyl,
SO2(C,-C6)-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, O-
(C,-C6)-alkyl, (Ci-C4)-alkoxy-(Ci-C4)-alkyl,
(C,-C6)-alkyl, (C2-C6)-alkenyl, (C2- C6)-alkynyl,
N(R76)(R77) and SO2(C, -C6)-alkyl; R72, R73, R74, R76,
R77, R78 independently of one another H, (C,-C
8)-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-(C,-C6)-alkyl, oxygen and sulfur; and B H,
N(R35)(R36), hydroxy-(C,-C 4)-alkyl, (C,-C 8)-alkyl,
(C,-C 4)-alkoxy-(C,-C 4)-alkyl, (C2-C8)-alkenyl,
(C2-C8)-alkynyl, a 3 to 10-membered mono-, bi-, tri-
or spirocyclic nonaromatic ring which may comprise Oto
4 heteroatoms selected from the group of oxygen,
nitrogen and sulfur, where the ring system may
additionally be substituted by one or more of the
following substituents: F, Cl, Br, CF3, NO2, CN, (C,-C
6)-alkyl, 0-(C 1-C8)- alkyl, (C,-C 4)-alkoxy-(Ci-C
4)-alkyl, hydroxy-(C,-C 4)-alkyl, oxo, CO(R37),
hydroxy,N(R41)CO(C,-C 6)-alkyl or SO2CH3; preferably
H, hydroxy-(C,-C 4)-alkyl, (C,-C 8)-alkyl,
(Ci-C4)-alkoxy-(d-C 4)-alkyl, (C2- C8)-alkenyl,
(C2-C8)-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, CF , NO2,
CN, (Ci-C6)-alkyl, O-(C,-C 8)-alkyl,
(Ci-C4)-alkoxy-(C,-C 4)-alkyl, hydroxy-(Ci-C 4)-alkyl,
oxo, CO(R37), CON(R38)(R39), hydroxy, COO(R40),
N(R41)CO(Ci-C 6)-alkyl, N(R42)(R43) or SO2CH3;
particularly preferably H, hydroxy-(C i-C4)-alkyl,
(Ci-C8)-alkyl, (Ci-C4)-alkoxy-(C i-C4)- alkyl, a 3 to
10-membered mono-, bi- or spirocyclic nonaromatic ring
which may comprise Oto 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, (Ci- C6)-alkyl, O-(Ci-C8)-alkyl,
(Ci-C4)-alkoxy-(Ci-C 4)-alkyl, hydroxy-(Ci-C 4)-alkyl,
oxo, CO(R37), CON(R38)(R39), hydroxy, COO(R40),
N(R41)CO(C,-C 6)-alkyl, N(R42)(R43) or SO2CH3; very
particularly preferably hydroxy-(Ci-C 4)-alkyl,(Ci-C
8)-alkyl, (Ci-C4)-alkoxy-(Ci-C 4)- alkyl, a 3 to
10-membered mono-, bi- or spirocyclic nonaromatic ring
which may comprise Oto 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, (Ci- C6)-alkyl, O-(Ci-C8)-alkyl,
(Ci-C4)-alkoxy-(C,-C 4)-alkyl, hydroxy-(Ci-C 4)-alkyl,
oxo, CO(R37), hydroxy, N(R41)CO(C,-C 6)-alkyl,
N(R42)(R43) or SO2CH3; in particular preferably
(Ci-C8)-alkyl, (Ci-C4)-alkoxy-(Ci-C 4)-alkyl, a 3 to
10-membered mono-, bi- or spirocyclic nonaromatic ring
which may comprise Oto 3 heteroatoms selected from the
group of oxygen, nitrogen and sulfur, where the ring
system may additionally be substituted by F, Cl, CF3,
(Ci-C6)-alkyl, O-(Ci-C 8)-alkyl, (Ci-C4)-alkoxy-
(C,-C4)-alkyl, hydroxy-(Ci-C 4)-alkyl, oxo, CO(R37),
hydroxy, N(R41)CO(C,-C 6)-alkyl or SO2CH3;in
particular particularly preferably
hydroxy-(Ci-C4)-alkyl, (Ci-Cg)-alkyl, (Ci-C4)-alkoxy-
(C -C4)-alkyl, a monocyclic ring selected from the
group: S D0 -so -so. where the ring system may
additional be substituted once ore twice by F, CF3,
CN, methyl, ethyl, methoxy, oxo, hydroxy, SO2-methyl;
in particular very particularly preferably
hydroxy-(C]-C4)-alkyl, (Ci-Cs)-alkyl, (Ci-C4)-
alkoxy-(C -C4)-alkyl, monocyclic ring selected from
the group: where the ring system may additional be
substituted once ore twice by F, CF , methyl, ethyl,
methoxy, oxo, hydroxy; where R35, R36, R37, R38, R39,
R40, R41, R42, R43 have the meanings mentioned above.
In a further embodiment, the present invention relates
to compounds of the formula Icin which the meanings
are: A' a bond or a linker having 1 to 5 members,
where the members are selected from the group
consisting of O, S, SO2, N(R31), CO, C(R32)R(R33),
resulting in a chemically reasonable radical;
preferably a bond or a linker having 1 to 4 members,
where the members are selected from the group
consisting of O, SO2, N(R31), CO, C(R32)(R33)
resulting in a chemically reasonable radical;
particularly preferably a bond or a linker having 1 to
4 members, where the members are selected from the
group consisting of O, SO2, N(R31), CO, C(R32)(R33)
resulting in a chemically reasonable radical, where
the linker has no CO-O or CO-O groups; R31
independently of one another H, (Ci-Cg)-alkyl; R32,
R33 independently of one another H, (Ci-C6)-alkyl, OH,
0-(C i-C6)-alkyl; Y C(R27)(R27')C(R28)(R28'),
C(R29)=C(R29'); preferably C(R29)=C(R29'); R27, R27',
R28, R28', R29, R29' independently of one another H,
(Ci-C8)-alkyl; preferably H; where the further
radicals and groups have the aforementioned meanings.
The compounds of the invention of the general formula
I can be prepared in analogy to processes known to the
skilled worker. Suitable processes for preparing the
compounds of the invention of the general formula I
are mentioned by way of example below (see in
particular methods A, B, Cl, C2, D, E, F, G, H, I, J,
K, L, M, N, O, P, Q, R, S, T, U, V and schemes 1 to
3). A novel reaction sequence for preparing the
compounds of the invention of the general formula I
includes the following steps: i) dimetallation of
aromatic carboxylic acids alkylated, preferably
methylated, in the orthoposition, to form a dianion,
and trapping of the formed dianion with aldehydes or
reagents 



which liberate aldehydes, such as paraformaldehyde,
resulting in corresponding substituted aromatic
carboxylic acids which have a hydroxyalkyl substituent
in the position ortho to the carboxylic acid group,
and where appropriate preparation of the corresponding
bicyclic lactones from the substituted aromatic
carboxylic acids which have a hydroxyalkyl substituent
in the position ortho to the carboxylic acid group, by
elimination of water; ii) subsequent reaction of the
substituted aromatic carboxylic acids which have a
hydroxyalkyl substituent in the position ortho to the
carboxylic acid group, or where appropriate of the
corresponding bicyclic lactones, with a halogenating
agent, resulting in the corresponding
haloalkyl-substituted aroyl halides; iii) subsequent
reaction of the haloalkyl-substituted aroyl halides
with primary aromatic amines, and subsequent
cyclization of the resulting reaction products by
addition of base to give pyridone-fused aromatic
compounds; and iv) where appropriate further reaction
of the pyridone-fused aromatic compounds; resulting in
the compounds of the formula I. Depending on the
substitution pattern of the compounds of the general
formula I, the desired compounds are obtained directly
after the reaction in step iii), or a further reaction
(step iv)) is necessary where appropriate in order to
obtain the desired compounds of the general formula I.
Suitable reaction conditions for carrying out the
individual steps of the aforementioned process are
known to the skilled worker. Preferred embodiments of
said steps, as well as the preparation of the starting
substances employed in the steps, are known to the
skilled worker below and mentioned by way of example
in said schemes and methods, and examples. This
invention further relates to the use of compounds of
the formula I and their pharmaceutical compositions as
MCH receptor ligands. The MCH receptor ligands of the
invention are particularly suitable as modulators of
the activity of the MCHlR.The role of MCH in
regulating the energy balance has now been well
documented (Qu, D. et al. Nature 1996, 380, 243-7;
Shimada, M. et al. Nature 1998, 396, 670-4; Chen, Y et
al. Endocrinology 2002, 143, 2469-77; Endocrinology
2003, 144, 4831-40; Review: G. Hervieu, Expert Opin.
Ther. Targets 2003, 7, 495-51 1; Shi, Y., Peptides
2004, 25, 1605-1 1). There are also indications that
MCH antagonists can have a beneficial influence on
centrally related disorders such as, for example,
anxiety states, depressions (Borowsky, B. et al.
Nature Medicine 2002, 8, 825-30; Review: G. Hervieu,
Expert Opin. Ther. Targets 2003, 7, 495-51 1; Chaki,
S. et al., Drug Dev. Res. 2005, 65, 278-290; Dyck, B.,
Drug Dev. Res. 2005, 65, 291- 300). Compounds of this
type are particularly suitable for the treatment
and/or prevention of 1. Obesity 2. Diabetes mellitus,
especially type 2 diabetes, including the prevention
of the sequelae associated therewith. Particular
aspects in this connection are - hyperglycemia, -
improvement in insulin resistance, - improvement in
glucose tolerance, - protection of the pancreatic b
cells - prevention of macro- and microvascular
disorders 3. Dyslipidemias and the sequelae thereof
such as, for example, atherosclerosis, coronary heart
disease, cerebrovascular disorders etc, especially
those (but not restricted thereto) which are
characterized by one or more of the following factors:
- high plasma triglyceride concentrations, high
postprandial plasma triglyceride concentrations - low
HDL cholesterol concentration 4. Various other
conditions which may be associated with the metabolic
syndrome, such as: - thromboses, hypercoagulable and
prothrombotic stages (arterial and venous)- high blood
pressure - heart failure such as, for example (but not
restricted thereto), following myocardial infarction,
hypertensive heart disease or cardiomyopathy 5.
Psychiatric indications such as - depressions -
anxiety states - disturbances of the circadian rhythm
- affection disorders - schizophrenia - addictive
disorders Formulations The amount of a compound of
formula I necessary to achieve the desired biological
effect depends on a number of factors, for example the
specific compound chosen, the intended use, the mode
of administration and the clinical condition of the
patient. The daily dose is generally in the range from
0.001 mg to 100 mg (typically from 0.01 mg to 50 mg)
per day and per kilogram of body weight, for example
0.1-10 mg/kg/day. An intravenous dose may be, for
example, in the range from 0.001 mg to 1.0 mg/kg,
which can suitably be administered as infusion of 10
ng to 100 ng per kilogram and per minute. Suitable
infusion solutions for these purposes may contain, for
example, from 0.1 ng to 10 mg, typically from 1 ng to
10 mg, per milliliter. Single doses may contain, for
example, from 1mg to 10 g of the active ingredient.
Thus, ampoules for injections may contain, for
example, from 1mg to 100 mg, and single-dose
formulations which can be administered orally, such
as, for example, tablets or capsules, may contain, for
example, from 0.05 to 1000 mg, typically from 0.5 to
600 mg. For the therapy of the abovementioned
conditions, the compounds of formula I may be used as
the compound itself, but they are preferably in the
form of a pharmaceutical composition with an
acceptable carrier. The carrier must, of course, be
acceptable in the sense that it is compatible with the
other ingredients of the composition and is not
harmful for the patient's health. The carrier may be a
solid or a liquid or both and is preferably formulated
with the compound as a single dose,for example as a
tablet, which may contain from 0.05% to 95% by weight
of the active ingredient. Other pharmaceutically
active substances may likewise be present, including
other compounds of formula I . The pharmaceutical
compositions of the invention can be produced by one
of the known pharmaceutical methods, which essentially
consist of mixing the ingredients with
pharmacologically acceptable carriers and/or
excipients. Pharmaceutical compositions of the
invention are those suitable for oral, rectal,
topical, peroral (for example sublingual) and
parenteral (for example subcutaneous, intramuscular,
intradermal or intravenous) administration, although
the most suitable mode of administration depends in
each individual case on the nature and severity of the
condition to be treated and on the nature of the
compound of formula I used in each case. Coated
formulations and coated slow-release formulations also
belong within the framework of the invention.
Preference is given to acidand gastric juice-resistant
formulations. Suitable coatings resistant to gastric
juice comprise cellulose acetate phthalate, polyvinyl
acetate phthalate, hydroxypropylmethylcellulose
phthalate and anionic polymers of methacrylic acid and
methyl methacrylate. Suitable pharmaceutical
preparations for oral administration may be in the
form of separate units such as, for example, capsules,
cachets, suckable tablets or tablets, each of which
contains a defined amount of at least one compound of
formula I ; as powders or granules; as solution or
suspension in an aqueous or nonaqueous liquid; or as
an oil-in-water or water-in-oil emulsion. These
compositions may, as already mentioned, be prepared by
any suitable pharmaceutical method which includes a
step in which the active ingredient and the carrier
(which may consist of one or more additional
ingredients) are brought into contact. The
compositions are generally produced by uniform and
homogeneous mixing of the active ingredient with a
liquid and/or finely divided solid carrier, after
which the product is shaped if necessary. Thus, for
example, a tablet can be produced by compressing or
molding a powder or granules of the compound, where
appropriate with one or more additional ingredients.
Compressed tablets can be produced by tableting the
compound in free-flowing form such as, for example, a
powder or granules, where appropriate mixed with a
binder, glidant, inert diluent and/or one (or more)
surfaceactive/ dispersing agent(s) in a suitable
machine. Molded tablets can be produced by molding the
compound, which is in powder form and is moistened
with an inert liquid diluent, in a suitable
machine.Pharmaceutical compositions which are suitable
for peroral (sublingual) administration comprise
suckable tablets which contain at least one compound
of formula I with a flavoring, normally sucrose and
gum arabic or tragacanth, and pastilles which comprise
the compound in an inert base such as gelatin and
glycerol or sucrose and gum arabic. Pharmaceutical
compositions suitable for parenteral administration
comprise preferably sterile aqueous preparations of at
least one compound of formula I, which are preferably
isotonic with the blood of the intended recipient.
These preparations are preferably administered
intravenously, although administration may also take
place by subcutaneous, intramuscular or intradermal
injection. These preparations can preferably be
produced by mixing the compound with water and making
the resulting solution sterile and isotonic with
blood. Injectable compositions of the invention
generally contain from 0.1 to 5% by weight of the
active compound. Pharmaceutical compositions suitable
for rectal administration are preferably in the form
of single-dose suppositories. These can be produced by
mixing at least one compound of the formula I with one
or more conventional solid carriers, for example cocoa
butter, and shaping the resulting mixture.
Pharmaceutical compositions suitable for topical use
on the skin are preferably in the form of ointment,
cream, lotion, paste, spray, aerosol or oil. Carriers
which can be used are petrolatum, lanolin,
polyethylene glycols, alcohols and combinations of two
or more of these substances. The active ingredient is
generally present in a concentration of from 0.1 to
15% by weight of the composition, for example from 0.5
to 2%. Transdermal administration is also possible.
Pharmaceutical compositions suitable for transdermal
uses can be in the form of single patches which are
suitable for long-term close contact with the
patient's epidermis. Such patches suitably contain the
active ingredient in an aqueous solution which is
buffered where appropriate, dissolved and/or dispersed
in an adhesive or dispersed in a polymer. A suitable
active ingredient concentration is about 1% to 35%,
preferably about 3% to 15%. A particular possibility
is for the active ingredient to be released by
electrotransport or iontophoresis as described, for
example, in PharmaceuticalResearch, 2(6): 318 (1986).
The compounds of the formula I are distinguished by
beneficial effects on lipid metabolism, and they are
particularly suitable for weight reduction and for
maintaining a reduced weight after weight reduction
has taken place in mammals and as anorectic agents.
The compounds are distinguished as selective MCHlR
antagonists by their low toxicity, the small effect on
metabolizing enzymes and their few side effects. In
particular, preferred compounds of the invention are
notable for low blockade of the hERG channel. In
addition, preferred compounds of the formula I are
noticeably soluble in aqueous systems and thus
particularly suitable for pharmaceutical development.
The pharmacological effect is moreover achieved in in
vivo test models after oral administration from
well-tolerated vehicles. The compounds can be employed
alone or in combination with other weight-reducing or
anorectic active ingredients. Further anorectic active
ingredients of this type are mentioned, for example,
in the Rote Liste, chapter 0 1 under weight-reducing
agents/appetite suppressants, and may also include
active ingredients which increase the energy turnover
of the organism and thus lead to weight reduction or
else those which influence the general metabolism of
the organism in such a way that an increased calorie
intake does not lead to an enlargement of the fat
depots and a normal calorie intake leads to a
reduction of the fat depots of the organism. The 



compounds are suitable for the prophylaxis and, in
particular, for the treatment of excessive weight or
obesity. The compounds are further suitable for the
prophylaxis and, in particular, for the treatment of
type II diabetes, of arteriosclerosis and for
normalizing lipid metabolism and for the treatment of
high blood pressure. Combinations with other
medicaments The compounds of the invention can be
administered alone or in combination with one or more
further pharmacologically active substances which
have, for example, beneficial effects on metabolic
disturbances or disorders frequently associated
therewith. Examples of such medicaments are 1.
medicaments which lower blood glucose, antidiabetics,
2. active ingredients for the treatment of
dyslipidemias,3. antiatherosclerotic medicaments, 4.
antiobesity agents, 5. antiinflammatory active
ingredients 6. active ingredients for the treatment of
malignant tumors 7. antithrombotic active ingredients
8. active ingredients for the treatment of high blood
pressure 9. active ingredients for the treatment of
heart failure and 10. active ingredients for the
treatment and/or prevention of complications caused by
diabetes or associated with diabetes 11. active
ingredients for the treatment neurodegenerative
conditions 12. active ingredients for the treatment
deseases of the central nerveous system 13. active
ingredients for the treatment of medicament-,
nicotine- or alcohol addiction 14. pain killers They
can be combined with the compounds of the invention of
the formula I in particular for a synergistic
improvement in the effect. Administration of the
active ingredient combination can take place either by
separate administration of the active ingredients to
the patient or in the form of combination products in
which a plurality of active ingredients are present in
one pharmaceutical preparation. Examples of active
ingredients suitable for combination products are
listed below: All antidiabetics which are mentioned in
the Rote Liste 2006, chapter 12; all weight-reducing
agents/appetite suppressants which are mentioned in
the Rote Liste 2006, chapter 1; all lipidlowering
agents which are mentioned in the Rote Liste 2006,
chapter 58. Most of the active ingredients mentioned
hereinafter are disclosed in the USP Dictionary of
USAN and International Drug Names, US Pharmacopeia,
Rockville 2001. Antidiabetics include insulin and
insulin derivatives such as, for example, Lantus(r)
(see www.lantus.com) or Apidra (r) (HMR 1964) or those
described in WO2005005477 (Novo Nordisk), fast-acting
insulins (see US 6,221,633), inhalable insulins such
as, for example, Exubera (r) or oral insulins such as,
for example, IN- 105 (Nobex) or Oral-lyn(tm) (Generex
Biotechnology), GLP-I -derivatives such as, for
example, exenatide, liraglutide or those whichhave
been disclosed in WO98/08871 or WO2005027978 of Novo
Nordisk AJS, in WOO1/04 156 of Zealand or in
WO00/34331 of Beaufour-Ipsen, Pramlintide Acetate
(Symlin; Amylin Pharmaceuticals), and orally effective
hypoglycemic active ingredients. The active
ingredients include preferably sulfonylureas,
biguanidines, meglitinides, oxadiazolidindiones,
thiazolidindiones, glucosidase inhibitors, inhibitors
of glycogen phosphorylase, glucagon antagonists,
glucokinase activators, inhibitors of fructose-
1,6-bisphosphatase modulators of glucose transporter 4
(GLUT4), inhibitors of glutamine-fructose-6-phosphate
amidotransferase (GFAT), GLP-I agonists, potassium
channel openers such as, for example, those which have
been disclosed in WO 97/26265 and WO 99/03861 of Novo
Nordisk A/S, inhibitors of dipeptidylpeptidase IV
(DPP-IV), insulin sensitizers, inhibitors of liver
enzymes involved in stimulating gluconeogenesis and/or
glycogenosis, modulators of glucose uptake, of glucose
transport and of glucose reabsorption, inhibitors of
11B-HSDl, inhibitors of protein tyrosine phosphatase
IB (PTPlB), modulators of the sodium-dependent glucose
transporter 1 or 2 (SGLTl, SGLT2), compounds which
alter lipid metabolism such as antihyperlipidemic
active ingredients and antilipidemic active
ingredients, compounds which reduce food intake,
compounds which increase thermogenesis, PPAR and RXR
modulators and active ingredients which act on the
ATP-dependent potassium channel of the beta cells.In
one embodiment of the invention, at least one compound
of the formula I is administered in combination with
an HMGCoA reductase inhibitor such as simvastatin,
fluvastatin, pravastatin, lovastatin, atorvastatin,
cerivastatin, rosuvastatin or L-659699 In one
embodiment of the invention, at least one compound of
the formula I is administered in combination with a
cholesterol absorption inhibitor such as, for example,
ezetimibe, tiqueside, pamaqueside, FM-VP4
(sitostanol/campesterol ascorbyl phosphate; Forbes
Medi-Tech, WO2005042692), MD-0727 (Microbia Inc.,
WO2005021497) or with compounds as described in
WO2002066464 (Kotobuki Pharmaceutical Co. Ltd.),
WO2005062824 (Merck & Co.) or WO2005061451 and
WO2005061452 (AstraZeneca AB). In one embodiment of
the invention, at least one compound of the formula I
is administered in combination with a PPAR gamma
agonist such as, for example, rosiglitazone,
pioglitazone, JTT-501, Gl 262570, R-483 or CS-Ol 1
(rivoglitazone). In one embodiment of the invention,
at least one compound of the formula I is administered
in combination with a PPAR alpha agonist such as, for
example, GW9578, GW-590735, K-1 11, LY-674, KRP-101 or
DRF- 10945. In one embodiment of the invention, at
least one compound of the formula I is administered in
combination with a mixed PPAR alpha/gamma agonist such
as, for example, muraglitazar, tesaglitazar,
naveglitazar, LY-5 10929, ONO-5129, E-3030 or as
described in WOOO/64888, WO00/64876, WO03/020269,
WO2004075891, WO2004076402, WO2004075815,
WO2004076447, WO2004076428, WO2004076401,
WO2004076426, WO2004076427, WO20060181 18, WO20060181
15, und WO20060181 16 or in J.P. Berger et al., TRENDS
in Pharmacological Sciences 28(5), 244-251, 2005. In
one embodiment of the invention, at least one compound
of the formula I is administered in combination with a
PPAR delta agonist such as, for example, GW-501516 or
as described in WO2005097762, WO2005097786,
WO2005097763, und WO2006029699.In one embodiment, at
least one compound of the formula I is administered in
combination with metaglidasen or with MBX-2044 or
other partial PPAR gamma agonists/antagonists. In one
embodiment of the invention, at least one compound of
the formula I is administered in combination with a
fibrate such as, for example, fenofibrate, clofibrate
or bezafibrate. In one embodiment of the invention, at
least one compound of the formula I is administered in
combination with an MTP inhibitor such as, for
example, implitapide, BMS-201038, R-103757 or those
described in WO2005085226. In one embodiment of the
invention, at least one compound of the formula I is
administered in combination with a CETP inhibitor such
as, for example, torcetrapib or JTT-705. In one
embodiment of the invention, at least one compound of
the formula I is administered in combination with a
bile acid absorption inhibitor (see, for example, US
6,245,744, US 6,221,897 or WO00/61568), such as, for
example, HMR 1741 or those as described in DE 10 2005
033099.1 and DE 10 2005 033100.9. In one embodiment of
the invention, at least one compound of the formula I
is administered in combination with a polymeric bile
acid adsorbent such as, for example, cholestyramine or
colesevelam. In one embodiment of the invention, at
least one compound of the formula I is administered in
combination with an LDL receptor inducer (see US
6,342,5 12), such as, for example, HMR1171, HMR 1586
or those as described in WO200509773 8. In one
embodiment, at least one compound of the formula I is
administered in combination with Omacor(r) (omega-3
fatty acids; highly concentrated ethyl esters of
eicosapentaenoic acid and of docosahexaenoic acid). In
one embodiment of the invention, at least one compound
of the formula I is administered in combination with
an ACAT inhibitor such as, for example, avasimibe.In
one embodiment of the invention, at least one compound
of the formula I is administered in combination with
an antioxidant such as, for example, OPC-141 17,
probucol, tocopherol, ascorbic acid, b-carotene or
selenium. In one embodiment of the invention, at least
one compound of the formula I is administered in
combination with a vitamin such as, for example,
vitamin B6 or vitamin B12. In one embodiment of the
invention, at least one compound of the formula I is
administered in combination with a lipoprotein lipase
modulator such as, for example, ibrolipim (NO- 1886).
In one embodiment of the invention, at least one
compound of the formula I is administered in
combination with an ATP citrate lyase inhibitor such
as, for example, SB-204990. In one embodiment of the
invention, at least one compound of the formula I is
administered in combination with a squalene synthetase
inhibitor such as, for example, BMS-1 88494 or as
described in WO2005077907. In one embodiment of the
invention, at least one compound of the formula I is
administered in combination with a lipoprotein(a)
antagonist such as, for example, gemcabene (CI- 1027).
In one embodiment of the invention, at least one
compound of the formula I is administered in
combination with an HM74A receptor agonist such as,
for example, nicotinic acid. In one embodiment of the
invention, at least one compound of the formula I is
administered in combination with a lipase inhibitor
such as, for example, orlistat or cetilistat
(ATL-962). In one embodiment, at least one compound of
the formula I is administered in combination with
insulin. In one embodiment, at least one compound of
the formula I is administered in combination with a
sulfonylurea such as, for example, tolbutamide,
glibenclamide, glipizide or glimepiride. In one
embodiment, at least one compound of the formula I is
administered in combination with a biguanide such as,
for example, metformin.In another embodiment, at least
one compound of the formula I is administered in
combination with a meglitinide such as, for example,
repaglinide or nateglinide. In one embodiment, at
least one compound of the formula I is administered in
combination with a thiazolidinedione such as, for
example, troglitazone, ciglitazone, pioglitazone,
rosiglitazone or the compounds disclosed in WO
97/41097 of Dr. Reddy's Research Foundation, in
particular 5-
[[4-[(3,4-dihydro-3-methyl-4-oxo-2-quinazolinylmethoxy
]phenyl]methyl]-2,4- thiazolidinedione. In one
embodiment, at least one compound of the formula I is
administered in combination with an a-glucosidase
inhibitor such as, for example, miglitol or acarbose.
In one embodiment, at least one compound of the
formula I is administered in combination with an
active ingredient which acts on the ATP-dependent
potassium channel of the beta cells, such as, for
example, tolbutamide, glibenclamide, glipizide,
glimepiride or repaglinide. In one embodiment, at
least one compound of the formula I is administered in
combination with 



more than one of the aforementioned compounds, e.g. in
combination with a sulfonylurea and metformin, a
sulfonylurea and acarbose, repaglinide and metformin,
insulin and a sulfonylurea, insulin and metformin,
insulin and troglitazone, insulin and lovastatin, etc.
In one embodiment, at least one compound of the
formula I is administered in combination with
substances which influence hepatic glucose production,
such as, for example an inhibitor of glycogen
phosphorylase, such as, for example, PSN-357 or
FR-258900 or those as described in WO2003084922,
WO2004007455, WO2005073229-31 or WO2005067932. In one
embodiment, at least one compound of the formula I is
administered in combination with glucagon receptor
antagonists such as, for example, A-770077,
NNC-25-2504 or as described in WO20041 00875 or
WO2005065680. In one embodiment, at least one compound
of the formula I is administered in combination with
activators of glucokinase, such as, for example,
RO-4389620, LY-2121260 (WO2004063179), PSN-105, PSN-1
10, GKA-50 or such as described in WO2004072031,
WO2004072066, WO 05103021, WO 06016178, WO 00058293,
WO 00183465, WO 00183478, WO 00185706, WO 00185707, WO
01044216, GB 02385328, WO 02008209, WO 02014312, WO
0246173, WO 0248106, DE 10259786, WO 03095438, US
04067939, WO 04052869, EP 1532980, WO03055482, WO
04002481, WO 05049019, WO 05066145, WO 05123132, WO
03080585, WO03097824, WO 04081001, WO 05063738, WO
05090332, WO 04063194, WO 01020327, WO 03000262, WO
03000267, WO 03015774, WO 04045614, WO 04046139, WO
05044801, WO 05054200, WO 05054233, WO 05056530, WO
05080359, WO 05080360 oder WO 05121 110. In one
embodiment, at least one compound of the formula I is
administered in combination with an inhibitor of
gluconeogenesis, such as, for example, FR-225654. In
one embodiment, at least one compound of the formula I
is administered in combination with inhibitors of
fructose- 1,6-bisphosphatase (FBPase), such as, for
example, CS-917. In one embodiment, at least one
compound of the formula I is administered in
combination with modulators of glucose transporter 4
(GLUT4), such as, for example, KST-48 (D.-O. Lee et
al.: Arzneim.-Forsch. Drug Res. 54 (12), 835 (2004)).
In one embodiment, at least one compound of the
formula I is administered in combination with
inhibitors of glutamine-fructose-6-phosphate
amidotransferase (GFAT), as are described for example
in WO2004101528. In one embodiment, at least one
compound of the formula I is administered in
combination with inhibitors of dipeptidylpeptidase IV
(DPP-IV), such as, for example, vildagliptin
(LAF-237), sitagliptin (MK-0431), saxagliptin
(BMS-4771 18), GSK-823093, PSN-9301, SYR-322, SYR-
619, TA-6666, TS-021, GRC-8200, GW-825964X or as are
described in WO2003074500, WO2003106456, WO200450658,
WO2005058901, WO2005012312, WO2005012308,
PCT/EP2005/00782 1, PCT/EP2005/008005,
PCT/EP2005/008002, PCT7EP2005/008004,
PCT/EP2005/008283, DE 10 2005 012874.2 or DE 10 2005
012873.4. In one embodiment, at least one compound of
the formula I is administered in combination with
inhibitors of 11-beta-hydroxysteroid dehydrogenase 1 (
1IB-HSDl), such as, for example, BVT- 2733 or those as
are described for example in WO2001 90090-94,
WO200343999, WO20041 12782, WO200344000, WO200344009,
WO20041 12779, WO20041 13310, WO2004103980, WO20041
12784, WO 2003065983, WO2003104207,
WO2003104208,WO2004 106294, WO20040 11410,
WO2004033427, WO2004041264, WO2004037251,
WO2004056744, WO2004065351, WO2004089367,
WO2004089380, WO2004089470-71, WO2004089896, WO20050
16877 or WO2005097759. In one embodiment, at least one
compound of the formula I is administered in
combination with inhibitors of protein tyrosine
phosphatase IB (PTPlB), as are described for example
in WO2001 19830-3 1, WO2001 17516, WO2004506446,
WO2005012295, PCT/EP2005/0053 11, PCT/EP2005/005321,
PCT/EP2005/007151, PCT/EP2005/ or DE 10 2004 060542.4.
In one embodiment, at least one compound of the
formula I is administered in combination with
modulators of the sodium-dependent glucose transporter
1 or 2 (SGLTl, SGLT2), such as, for example, KGA-2727,
T-1095, SGL-0010, AVE 2268 and SAR 7226 or as are
described for example in WO2004007517, WO200452903,
WO200452902, WO2005121 161, PCT/EP2005/005959,
WO2005085237, JP2004359630 or by A. L. Handlon in
Expert Opin. Ther. Patents (2005) 15(1 1), 1531-1540.
In one embodiment, at least one compound of the
formula I is administered in combination with
modulators of GPR40. In one embodiment, at least one
compound of the formula 1is administered in
combination with inhibitors of hormone-sensitive
lipase (HSL) as described for example in WO01/17981,
WO01/66531, WO2004035550, WO2005073199 or WO03/051842.
In one embodiment, at least one compound of the
formula I is administered in combination with
inhibitors of acetyl -CoA carboxylase (ACC), such as,
for example, those as described in WO199946262,
WO200372197, WO2003072197 or WO2005044814. In one
embodiment, at least one compound of the formula I is
administered in combination with an inhibitor of
phosphoenolpyruvate carboxykinase (PEPCK), such as,
for example, those as described in WO2004074288.In one
embodiment, at least one compound of the formula I is
administered in combination with an inhibitor of
glycogen synthase kinase 3 beta (GSK-3 beta), as
described for example in US2005222220, WO2005085230,
WO20051 11018, PCT/EP2005/005346, WO2003078403,
WO2004022544, WO2003106410, WO2005058908,
US2005038023, WO2005009997, US2005026984,
WO2005000836, WO2004106343, EP1460075, WO2004014910,
WO2003076442, WO2005087727 or WO20040461 17. In one
embodiment, at least one compound of the formula I is
administered in combination with an inhibitor of
protein kinase C beta (PKC beta), such as, for
example, ruboxistaurin. In one embodiment, at least
one compound of the formula I is administered in
combination with an endothelin A receptor antagonist
such as, for example, avosentan (SPP-301). In one
embodiment, at least one compound of the formula I is
administered in combination with inhibitors of
"I-kappaB kinase" (IKK inhibitors), as are described
for example in WO2001000610, WO2001030774,
WO2004022553 or WO2005097129. In one embodiment, at
least one compound of the formula I is administered in
combination with modulators of the glucocorticoid
receptor, like those described for example in
WO2005090336. In a further embodiment, at least one
compound of the formula I is administered in
combination with CART modulators (see
"Cocaine-amphetamine-regulated transcript influences
energy metabolism, anxiety and gastric emptying in
mice" Asakawa, A. et al.: Hormone and Metabolic
Research (2001), 33(9), 554-558); NPY antagonists such
as, for example, naphthalene- 1-sulfonic acid
{4-[(4-amino-quinazolin-2-
ylamino)methyl]cyclohexylmethyl}amide hydrochloride
(CGP 71683A); peptide YY 3-36 (PYY3-36) or analogous
compounds, such as, for example, CJC- 1682 (PYY3- 36
conjugated with human serum albumin via Cys34), CJC-
1643 (derivative of PYY3-36 which conjugates in vivo
to serum albumin) or those as are described in
WO2005080424; cannabinoid receptor 1 antagonists (such
as, for example, rimonabant, SR147778 or those as are
described for example in EP 0656354, WO 00/15609,
WO02/076949, WO2005080345, WO2005080328, WO2005080343,
WO2005075450, WO2005080357, WO2001
70700,WO2003026647-48, WO200302776, WO2003040107,
WO2003007887, WO2003027069, US6,509,367, WO2001 32663,
WO2003086288, WO2003087037, WO2004048317,
WO2004058145, WO2003084930, WO2003084943,
WO2004058744, WO2004013120, WO2004029204,
WO2004035566, WO2004058249, WO2004058255,
WO2004058727, WO2004069838, US20040214837,
US20040214855, US20040214856, WO2004096209,
WO2004096763, WO2004096794, WO2005000809,
WO2004099157, US20040266845, WO20041 10453,
WO2004108728, WO2004000817, WO2005000820,
US20050009870, WO200500974, WO20041 11033-34, WO20041
1038-39, WO2005016286, WO20050071 11, WO2005007628,
US20050054679, WO2005027837, WO2005028456,
WO2005063761-62, WO2005061509 or WO2005077897); MC4
agonists (e.g.
l-amino-l,2,3,4-tetrahydronaphthalene-2-carboxylic
acid [2-(3a-benzyl-2-
methyl-3-oxo-2,3,3a,4,6,7-hexahydropyrazolo[4,3-c]pyri
din-5-yl)-l-(4-chlorophenyl)-2- oxoethyl]amide; (WO
01/91752)) or LB53280, LB53279, LB53278 or THIQ,
MB243, RY764, CHIR-785, PT-141 or those that are
described in WO2005060985, WO2005009950, WO2004087159,
WO2004078717, WO2004078716, WO2004024720,
US20050124652, WO2005051391, WO20041 12793,
WOUS20050222014, US20050176728, US20050164914,
US200501 24636, US20050130988, US20040167201,
WO2004005324, WO2004037797, WO2005042516,
WO2005040109, WO2005030797, US20040224901,
WO200501921, WO200509184, WO2005000339, EP1460069,
WO2005047253, WO2005047251, EP1538159, WO2004072076 or
WO2004072077; orexin receptor antagonists (e.g.
l-(2-methylbenzoxazol-6-yl)-3-[l,5]naphthyridin-4-ylur
ea hydrochloride (SB-334867-A) or those as are
described for example in WO2001 96302, WO2001 85693,
WO2004085403 or WO2005075458); histamine H3 receptor
agonists (e.g. ABT-834, ABT-239,
3-cyclohexyl-l-(4,4-dimethyll,
4,6,7-tetrahydroimidazo[4,5-c]pyridin-5-yl)propan-l-on
e oxalic acid salt (WO 00/63208) or those as are
described in WO200064884, WO2005082893, FR2870846
WO2005037810, Celanire, S., et al. Drug Discovery
Today 2005, 10, 1613-1627); CRF antagonists (e.g.
[2-methyl-9-(2,4,6-trimethylphenyl)-9H-l,3,9-triazaflu
oren-4- yl]dipropylamine (WO 00/66585)); CRF BP
antagonists (e.g. urocortin); urocortin agonists;b3
agonists (such as, for example,
l-(4-chloro-3-methanesulfonylmethylphenyl)-2-[2-(2,3-
dimethyl-lH-indol-6-yloxy)ethylamino]ethanol
hydrochloride (WO 01/83451)); MSH
(melanocyte-stimulating hormone) agonists; MCH
(melanin-concentrating hormone) receptor antagonists
(such as, for example, NGD-4715, AMG-076, NBI-845,
A-76 1, A-665798, A-798, ATC-0 175, T-226296, T-7 1,
GW-803430 or compounds such as are described in
WO2003/15769, WO2005085200, WO20050 19240, WO200401
1438, WO2004012648, WO2003015769, WO2004072025,
WO2005070898, WO2005070925, WO2004039780,
WO2003033476, WO2002006245, WO2002002744, WO2003004027
or FR2868780); CCK-A agonists (such as, for example,
{2-[4-(4-chloro-2,5-dimethoxyphenyl)-5-(2-
cyclohexylethyl)thiazol-2-ylcarbamoyl]
-5,7-dimethylindol-l-yl} acetic acid trifluoroacetic
acid salt (WO 99/15525), SR-146131 (WO 0244150) or
SSR-125180); serotonin reuptake inhibitors (e.g.
dexfenfluramine); mixed serotoninergic and
noradrenergic compounds (e.g. WO 00/71549); 5-HT
receptor agonists, e.g.
l-(3-ethylbenzofuran-7-yl)piperazine oxalic acid salt
(WO 01/091 11); 5-HT2C receptor agonists (such as, for
example, APD-356, BVT-933 or those as are described in
WO200077010, WO20077001-02, WO2005019180,
WO2003064423, WO200242304 or WO2005082859); 5-HT6
receptor antagonists as are described for example in
WO2005058858; bombesin receptor agonists (BRS-3
agonists); galanin receptor antagonists; growth
hormone (e.g. human growth hormone or AOD-9604);
growth hormone-releasing compounds (tertiary butyl
6-benzyloxy- 1-(2-diisopropylaminoethylcarbamoyl)-
3,4-dihydro-lH-isoquinoline-2-carboxylate (WO
01/85695)); growth hormone secretagogue receptor
antagonists (ghrelin antagonists) such as, for
example, A-778193 or those as are described in
WO2005030734; TRH agonists (see, for example, EP 0 462
884); uncoupling protein 2 or 3 modulators; leptin
agonists (see, for example, Lee, Daniel W.; Leinung,
Matthew C ; Rozhavskaya-Arena, Marina; Grasso,
Patricia. Leptin agonists as a potential approach to
the treatment of obesity. 



Drugs of the Future (2001), 26(9), 873-881);DA
agonists (bromocriptine or Doprexin); lipase/amylase
inhibitors (like those described for example in WO
00/40569); inhibitors of diacylglycerol
O-acyltransferases (DGATs) as described for example in
US2004/0224997, WO2004094618, WO200058491,
WO2005044250, WO2005072740, JP2005206492 or WO20050
13907; inhibitors of fatty acid synthase (FAS) such
as, for example, C75 or those as described in
WO2004005277; oxyntomodulin; oleoyl-estrone; or
thyroid hormone receptor agonists such as, for
example: KB-21 15 or those as described in WO20058279,
WO200172692, WO200194293, WO2003084915, WO2004018421
or WO2005092316. In one embodiment, the further active
ingredient is leptin; see, for example, "Perspectives
in the therapeutic use of leptin", Salvador, Javier;
Gomez- Ambrosi, Javier; Fruhbeck, Gema, Expert Opinion
on Pharmacotherapy (2001), 2(10), 1615- 1622. In one
embodiment, the further active ingredient is
dexamphetamine or amphetamine. In one embodiment, the
further active ingredient is fenfluramine or
dexfenfluramine. In another embodiment, the further
active ingredient is sibutramine. In one embodiment,
the further active ingredient is mazindole or
phentermine. In one embodiment, at least one compound
of the formula I is administered in combination with
bulking agents, preferably insoluble bulking agents
(see, for example, Carob/Caromax(r) (Zunft H J; et
al., Carob pulp preparation for treatment of
hypercholesterolemia, ADVANCES IN THERAPY (2001
Sep-Oct), 18(5), 230-6). Caromax is a carob-containing
product from Nutrinova, Nutrition Specialties & Food
Ingredients GmbH, Industriepark Hdchst, 65926
Frankfurt/Main. Combination with Caromax(r) is
possible in one preparation or by separate
administration of compounds of the formula I and
Caromax(r). Caromax(r) can in this connection also be
administered in the form of food products such as, for
example, in bakeryproducts or muesli bars. In one
embodiment, at least one compound of the formula I is
administered in combination with PDE
(Phosphodiesterase) inhibitors such as, for example,
described in WO2003/077949 or WO2005012485. In one
embodiment, at least one compound of the formula I is
administered in combination with NAR-I (Nicotinic acid
receptor) agonists such as for example described in
WO2004094429. In one embodiment, at least one compound
of the formula I is administered in combination with
CB2 (Cannabinoid receptor 2) agonists such as for
example described in US2005/1 43448. In one
embodiment, at least one compound of the formula I is
administered in combination with Hl (Histamine
receptor 1) agonists such as for example described in
WO2005101979. In one embodiment, at least one compound
of the formula I is administered in combination with
Bupropion, such as for example described in WO20060
17504. In one embodiment, at least one compound of the
formula I is administered in combination with Opiat
receptor-antagonists such as for example described in
WO2005 107806 or WO2004094429. In one embodiment, at
least one compound of the formula I is administered in
combination with inhibitors of the neutral
Endopeptidase such as for example described in
WO200202513, WO2002/06492, WO 2002040008, WO2002040022
or WO2002047670. In one embodiment, at least one
compound of the formula I is administered in
combination with NPY (Neuropeptide Y) modulators such
as for example described in WO2002047670. In one
embodiment, at least one compound of the formula I is
administered in combination with a inhibitor of the
sodium/hydrogen replacement protein such as described
for example in WO2003092694.In one embodiment, at
least one compound of the formula I is administered in
combination with modulators of the glucocorticoid
receptor such as for example described in
WO2005090336. In one embodiment, at least one compound
of the formula I is administered in combination with
nicotin receptor-agonists such as for example
described in WO2004094429. In one embodiment, at least
one compound of the formula I is administered in
combination with NRIs (Norepinephrine reuptake
inhibitor) such as for example described in
WO2002053140. In one embodiment, at least one compound
of the formula I is administered in combination with
MOA (E-beta-Methoxyacrylate), such as for example
segeline, or such as for example described in
WO2002053140. In one embodiment, at least one compound
of the formula I is administered in combination with
an antithrombotic active ingredient such as for
example Clopidrogel.LY-674 KRP-1 0 1 LY-510929
GW-501516 CI-1027FR-225654Description The present
invention relates to the field of catalytic
hydrogenation. It devises a method for hydrogenating
aryl-azo-pyrimidines to yield the corresponding
amino-pyrimidine. Furst et al., (1957) J.Am. Soc.
79:5492, described successful and convenient reduction
of bisaryl-azo compounds to the corresponding hydrazo
compounds by hydrazine in the presence of Raney Ni.
However, further reductive cleavage to the primary,
aromatic amine was found difficult to achieve, being
strongly biased by electronic substituent effects and
further subject to the irritating and inconvenient
observation of requiring particularly dilute reaction
mixture. The latter may be accounted for by the fact
that Furst' s reaction conditions proved not be a
transfer hydrogenation reaction but that the metal
catalyst only generated the directly reducing reagent,
diimide, in situ from the hydrazine by way of a
disproportionation reaction as evidenced by the
generation of considerable amounts of ammonia during
the reaction (Ioffe et al., 1969 J.Org.Chem.USSR
5,1683). The catalyst did not allow of hydrid transfer
here. WO 05/095358 describes a one pot process to
catalytically reduce 4,6-dichloro-5-(4-
methylphenyl)diazenyl-2-(propylsulfenyl)pyrimidine to
4,6-dichloro-2-(propylthio)- pyrimdin-5-amine. The
reaction was carried out in a hydrogenation vessel at
3 bar hydrogen pressure with a biphasic temperature
profile, initially allowing of the reduction to the
corresponding hydrazo compound at lower temperature
and converting the latter to the amine at higher
hydrogenation temperature only. The yield obtained was
about 80%, apparently improving over the WO 01/92263
from same applicant on the same reaction by virtue of
temperature regime. In both patent applications, only
the use of noble metal catalysts such as Pt, Pt/V or
Pd catalysts is taught. As a disadvantage, only noble
metal catalysts such as Pd or preferably Pt were used,
at unusually high catalyst loadings of 10% (w/w). At
an industrial scaled process, nobel metal catalysts
usually necessitate tiresome recovery and recycling of
the catalyst when working up the reaction broth; this
is required for sustainable process, since the noble
metal raw metals are getting an ever more scarce
source. Already, in some areas of technology, supply
of some rare metals is already facing exhaustion and
hence unavailability of metalitself. Such development
has also been forecasted for Pt and Pd. Further, Pd
and Pt are particularly liable to poisoning by
thioesters and thiols, resulting in increased loading
rates. Finally, given the expensive nature of metal
catalysts, the yield of the Pt/C catalyzed process
await further improvement. It is the object of the
present invention to devise another method of
conducting the reducting of said and closely similar
5-diazenyl-pyrimidine to the corresponding
5-aminopyrimdine. This object is solved by the method
of synthesizing a compound of formula I, Wherein Rl,
R2 are, independently, chloro or fluoro, and wherein
R3 is H, aralkyl, alkyl, an O-alkylether (meaning
alkoxy) or S-alkylthioether, the alkyl moiety being
linear or branched and preferably being Cl-ClO, more
preferably being C1-C4, Comprising the steps of
firstly reducing a diazenyl compound of formula II
Wherein R1,R2,R3 are defined as above, n=0 to 5 and
wherein each R4n, independently, is halogeno,
preferably is chloro or fluoro, or is alkyl or alkoxy
, preferably is C1-C6 alkyl oralkoxy,
non-catalytically or with a catalytic amount of an
homogenous organic ,and preferably non-metalorganic,
non-catalytically or with suitable catalytic amounts
of an organic, homogenous catalyst, preferably an
organic and homogenous non-metal catalyst, to the
corresponding hydrazo compound of formula III and in a
second step catalytically hydrogenating said hydrazo
compound III with a heterogeneous Ni-catalyst to the
compound of formula I. Suitable Ni-catalysts are known
in the art, for example, Raney-Ni or Ni boride (NaBH
reduced Nickel, cp. Nakao, Chem. Lett. 997, 1982).
Preferably, the catalyst is Raney-Ni as commonly known
in the art: Raney-Ni is prepared by alkaline attack on
aluminium rich Al/Ni alloys, extracting selectively
the Al. The base extraction leaves belling a
sponge-like, Ni crystallite having a high specific
surface of typically at least 50 m2/g up to 150-300
m2/g; due to the mode of preparation, typically such
Raney-Ni catalyst comprises some variable residual
amount of Al (also in the form of oxide), typically of
less than 10-20% Al by weight. Examples of Raney-type
catalysts, their composition and preparation may be
found in US5,554,573. Preferably, a Raney Ni catalyst
according to the present invention is a powder; some
commercially available Raney Ni catalyst available as
spherical granulates may work less well. - hi the
context of the present invention, a catalytic
hydrogenation, in the context of the present
invention, is not confined to H2 (g) borne
hydrogenation but also comprises commonly known
transfer hydrogenation systems using a heterogeneous
metal catalyst and a hydride donor, such as ammonium
formate, cyclohexene or metal hydrides such as CaH2,
for instance. Preferably, the catalytic heterogenous
hydrogenation is carried out with gaseous hydrogen as
the hydride donor.Surprisingly and contrary to initial
expectations, it has been found that in principle less
active Ni hydrogenation catalysts such as Raney Ni
allow of obtaining better product yields than the
prior art methods, despite a concomittant need for
harsher reaction conditions when using Ni catalyst:
Higher hydrogen pressure and much longer reaction
times (of from 5 to 20 hours) for the hydrogenation
reaction needed to be applied. Still then the result
obtained with the Ni catalyst was superior compared to
the Pt-catalysts of the prior art,. A catalyst in the
understanding of the present invention is not
substantially consumed by the reaction and merely
serves to accelerate reaction rate is used in
substoichiometric amounts, that is it is used in
amount less than 0.5 eq. , preferably used in amount
less than 0.2 eq., more preferably used in amount less
than 0.05 eq. of educt or starting material. More
surprisingly, the superior result of the method of the
present invention was unexpectedly found to be
dependent on conducting the first reduction of the
diazenyl compound II to the corresponding dihydrazo
compound III non-catalytically, that is without using
a heterogeneous Ni metal catalyst, and more preferably
also without using a metal-organic, homogenous
catalyst. - When using a Ni catalyst for
straightfoward reduction of the azo compound similar
to the prior art approach, the spectrum of side
products increases drastically, the most dominant
single side reaction being reductive dehalogenation of
the pyrimdine core. No satisfactory compromise could
be found in between dissatisfactory conversion
rate/reaction time and the amount of impurities formed
during reaction. Unexpectedly and according to the
present invention, the problem of sideproducts formed
may be avoided if starting from the hydrazo compound
II for catalytic hydrogenation only. A variety of the
commonly known chemical reducing agents may be used
for the first, noncatalytic reduction step for
converting the diazenyl compound of formula II to the
hydrazo compound of formula III. Metal or mixed metal
hydrides such LiAlH4 may be feasible for obtention of
the hydrazo compound III only if used in very large
excess and under extreme reaction conditions as has
been reported for azobenzene (Ioffe et al. supra), but
are strongly dispreferred for working the first
reduction step. More suitable, commonly known 



reducting agents are diimide HN=NH (Ioffe et al.,
supra), Ni-salt promoted reduction by metallic Li in
the presence of catalytic amounts of an arene (Alonso
et al., FourthInternational Electronic Conference on
Synthetic Organic Chemistry (ECSOC-4),
www.mdpi.org/ecsoc-4.htm, September 1-30, 2000 ,
Abstract 0020; cp.
http://pages.unibas.ch/mdpi/ecsoc-4/a0020/a0020.htm),
reduction with dithionite, formate, Zn /H+ or suitable
redox couples as for instance Zn with Cu salt
('activated Zn'), Cu characteristically used in
quantitative, stochiometric or overstochiometric
amounts as to yield a corresponding alloy, or
Zn-ammonium formate couple in suitable stochiometric
amount, for example. It may also be possible to use
further multiple combinations of such redox couples
such as Zn-Cu with ammonium formate. Further, the
present inventors do not want to be bound by theory by
the using the term 'couple' whether formate in
combination with Zn is necessarily at least partly
serving as a reducing agent or is as, as a mere ionic
ligand, simply well-suited in complexing Zn/Zn2+ and
finetuning the reduction potential of metallic as to
allow neatly and quantitatively of reduction of the
azo compound II to the hydrazo compound III.
Preferably, Zn is used in 1-1.5 eq. per 1 eq. of
diazenyl educt of formula II. As is evidenced in the
experimental section, amounts of at least 2eq. of
Zn/H+ , e.g. Zn/HOAc, lead to straightforward and
undesireable reduction of diazenyl compound II
directly to primary amine concomittant with excessive
dehalogenation. Interestingly, this undesirable
outcome outside the scope of the present invention
could not not be influenced by using less acidic
proton donors such as ammonium salts, ammonium formate
in particular, or a hydrogencarbonate salt such as an
alkali hydrogencarbonate, for instance. Stoichiometric
control is decisive when using reducing agents and in
particular Zn for the first reduction step according
to the present invention. When using Zn or e.g. Zn-Cu
couple, in a less preferred though feasible emodiment,
in combination with formic, acetic or other carboxylic
acid as a reducing agent, the acid component may
better be dosed to the reaction, for controlling redox
potential. Further, since the hydrazo compound III
newly formed is not very stable in acidic condition,
not only any unreacted Zn but excess acid should be
removed/neutralized prior to catalytic hydrogenation
with Ni. The hydrazo product III formed may subject to
benzidine type rearrangement even under mildly acidic
condtion. At mildly acidic pH, the cinetics of such
reaction is mononuclear, at more strongly acidic
condition, it is proceeding at second order rate.
Hence when using acidic condition for obtaining the
hydrazo compound III, the reaction time should be
minimized and the pH readjusted to at least neutral or
basic pH as quickly as possible after the first
reduction step according to the present
invention.Palladized Zn or palladized Zn-Cu couple are
not understood as to amount to noncatalytically active
reducing agents in the present context, in contrast.
Diimide is readily producible for the first reduction
step in situ from hydrazine; Cu (Ioffe et al, supra),
Ni catalyst such as Raney-Ni (Furst et al., (1957), J.
Am. Chem. Soc. 79:5492) or the alloy-like borides of
Co,Ni,Rh such as e.g. Co boride (Pratt et al., Cobalt
Boride as a heterogenous catalyst, J . of the Chemical
Society D: Chemical Communications (1969) 22:1231-1322
may be used for such. Since not involved directly in
the reduction of the azo compound II according to the
present invention, the use of hydrazine and an
imide-generating catalyst is not deemed a 'catalytic'
but a non-catalytic reduction within the context of
the present invention. Optionally, no hydrazine is
used for the first reduction step according to the
present invention. Preferably, the reducing agent for
the first reduction step comprises dithionite, Zn or
diimide, the latter preferably generated in situ. An
even more strongly preferred embodiment for the first
reduction step is using Na S2O ZNaHCO3 and/or
Zn/HCOONH 4 (Gowda et al., Reductive cleavage of azo
compounds catalyzed by commercial zinc dust using
ammonium formate, Tetrahedron Letters 43, 2002,
1329-1331) as a reducing agent, allowing in the
context of the present invention to neatly limit the
reaction to the first reduction step of furnishing the
hydrazo compound of formula III and V, respectively.
Such first reaction can be carried out conveniently at
room temperature according to such embodiment.
Preferably, the amount of noble metal catalyst loading
in the catalytic hydrogenation is of from 0.1 to 100%
(weight of catalyst/weight of hydrazoeduct of formula
III), more preferably of from 1 to 40%, most
preferably of from 5 to 20%. Preferably, the
hydrogenation is carried out in the presence of a
polar solvent or solvent mixture preferably comprising
a water-miscible alcohol such as methanol, ethanol,
npropanol or isopropanol or mixtures thereof or
mixtures thereof with at least one amphilic solvent
preferably selected from the list consisting of
aceton, acetonitril or tetrahydrofuran, more
preferably with aceton, most preferably in a mixing
ratio of 0.5 to 1.5 parts of any of said three
solvents with said water-miscible alcohol. Preferably,
said water-miscible alcohol or their/its mixture with
said at least one amphilic solvent amounts to at least
80%,more preferably at least 90%, most preferably at
least 95 % of the solvent volume. - The same solvent
system preferably is used for the first, non-catalytic
reduction step. The catalytic hydrogenation may be
carried out at 0 to 12O0C, preferably it is carried
out at 15 to 6O0C, most preferably at 2O0C to 5O0C,
and very most preferably at 2O0C to 4O0C. A
hydrogenation temperature of about 3O0C may be optimal
in view of yield; notably, above about 60oC, some slow
decomposition of the desired product of formula I may
occur, asking for a trade of reaction temperature vs.
reaction time for the hydrogenation step. Further
preferably the catalytic hydrogenation is carried out
at a hydrogen pressure of from 0.5 to 100 bar,
preferably of from 2 to 20 bar, more preferably at 5
to 15 bar, most preferably of from 8 to 12 bar (0.8 to
1.2 Mpa) hydrogen pressure. The reaction time for
catalytic hydrogenation may usually be in the range of
1 to 50 hours, more preferably is 5 to 40 hours, most
preferably is 6 to 15 hours. Extending the reaction
time unnecessarily beyond the moment of maximum yield
tends to slightly decrease total yield; for optimal
conversion, violent stirring is required during
hydrogenation. Sufficient stirring or mixing is
discernible by achieving near constant conversion rate
throughout the reaction. It is strongly preferred that
the Ni catalyst is Raney-Ni, alone or in combination
with the other preferred embodiments mentioned herein.
Raney-Ni is widely applied in industrial analysis and
well known; descriptions may be found e.g. in
Birkenstock U , Holm R , Reinfandt B and Storp S.
J.Catal.,1985;93 : 55-67; Raney, M. , US patent
US1,563,787. It is further possible and preferred
according to the present invention that Raney-Ni, as a
large-surface solid metal catalyst material, comprises
similar to the redox couples mentioned above trace
amounts of other metal such as e.g. Mo, also commonly
referred to as promoters in the art. The alloy used
for constituting the Raney-Ni catalyst is deliberately
dotated with such metals.Preferably, such promoter
metal is selected from the list consisting of Mo, Fe,
Cr or V, or combinations thereof. Most preferably the
promoter element is Mo. Examples of such may be found
in EP-647472 A. Preferably, such promoter is comprised
by the Raney Ni catalyst in an amount of 0.01 to 20%
by weight, more preferably the Raney-Ni catalyst
comprises less than 10% by weight of such promoter
metal, most preferably it comprises less than 5% of
such promoter metal according to the present
invention.Examples of working embodiments for the
present invention, though not being limited thereto,
are given in the experimental section. The educts and
intermediate products according to the present
invention are further objects of tthe present
invention and are claimed as such. According to the
present invention, a further object is a a compound of
formula II or of formula III wherein Rl, R2 are,
independently, chloro or fluoro, and wherein R3 is H,
aralkyl, alkyl or is an alkylether or alkylthioether,
the alkyl moiety being linear or branched and
preferably being Cl-ClO alkyl, more preferably being
C1-C4 alkyl, and wherein n=l to 5 and wherein each
R4n, independently, is halogeno or is alkyl or is
alkoxy, preferably wherein halogeno is chloro or
fluoro and preferably wherein alkyl is C1-C6 alkyl or
alkoxy, with the proviso, that at least one R4n is
halogeno and/or with the proviso that where R3 is a
C1-C4 alkylthioether radical, preferably where R3 is
S-propylthioether radical, then either is n>2 or R4n
p-alkyl,preferably is R4n  p-methyl, and/or with the
proviso, that where R3 is C1-C6 alkyl, preferably that
where R3 is methyl, in formula II and only in formula
II (and hence is mandating only a corresponding
disclaimed radical for a structure of formula II but
not of formula III) , more preferably that where R3 is
C1-C6 alkyl or is methyl in formula I or II (and hence
is mandating a corresponding disclaimer for radical R4
both in the structureof formula II and/or formula
III), that then either is n>2 or R4 p-chloro or
o-chloro preferably wherein n=l, in formula II only or
in formula I and/or II respectively, more preferably
that then R4 chloro preferably wherein n=l, most
preferably that then R4 o-halogeno, p-halogeno,
p,o-dihalogeno or o,o-dihalogeno wherein n = 1 or 2 in
formula II only or in formula I and/or II
respectively.Examples 1. Comparative Example I :
Reduction of
5-(phenyl-diazenylV4.6-dichloro-2-(npropylsulfenvD-
pyrimidine with Pt/C oorr PPdd--CC ( DATCPSP) 4 ; 6 A
stirred solution of
5-(phenyl-diazenyl)-4,6-dichloro-2-(n-propylsulfenyl)-
pyrimidine (10.0 g, 0.30 mol, 1.0 eq) in methanol (50
mL) and i-propanol (50 mL) was hydrogenated for 32
hours at R.T/ 0.6 MPa over Pt-C( 0.51 g, 5% w/w Pt/C),
after nitrogen flushing of the autoclave hydrogenation
vessel. The hydrogen gas pressure was released and the
mixture was filtered and washed with 10 mL methanol.
After removal of the solvent, the mixture is dissolved
in 50 mL ethylacetate ester (EA) and washed with
aequeous 0.1% HCl. The water phase was extracted by 10
mL EA. The combined EA phase was concentrated, to give
6.7 g crude product.The crude product was mixed with
n-hexane (38.8 mL). After stirring for 5 mins, the
black oil was separated by centrifugation. Carbon
powder (0.41 g) was added to absorb the colorant.
After concentration under vacuum, 3.1 g of compound 4
were obtained as reddish oil, yield: 40%; purity: 90%
as identified by HPLC and LC-MS. The reductive
dehalogenation of the educt 3 and coupling with the
initial aniline byproduct generated concomittant with
4 to give the byproduct 6, was found to be a dominant
side reaction (10-20%), accounting along with lots of
other unknown impurities for the low yield of the
desired product 4. Adding an acidic agent such as
citric or acetic acid to the hydrogenation, expected
to protonate and hence neutralize further reactivity
of the aniline did not work in improving yield of 4 in
any way. Undesired competition of multiple reaction
paths and diverging chemoselectivity of different
reducing agent upon reduction of halo-compounds has in
prinicple been reported similiarly in the literature,
e.g. when reducing halo-compounds to olefins (cp. Gero
et al., J . Org. Chem. 16, 1731-1735 (1951))
.Interestingly, in repetition experiments using Pt-C,
lowering of the hydrogen pressure only helped
extending reaction time but did not substantially
affect yields obtained either way, lowering the amount
of catalyst used in the reaction strongly reduced the
yield of compound 4 irrespective of hydrogen pressure
applied. 2. Comparative Example II: Reduction of
5-(phenyl-diazenyl ')-4,6-dichloro-2-(npropylsulfenvD-
pyrimidine with Zn/HOAc (DATCPSP)
5-(phenyl-diazenyl)-4,6-dichloro-2-(n-propylsulfenyl)-
pyrimidine (6.0 g, 0.018 mol, 1.0 eq.) was dissolved
in methanol (40 mL) and 10 ml 40% acetic acid. Zinc
powder (82% pure, 4.0 g, 0.050 mol, 2.6 eq.) was added
in sequence. Reaction completed in 5- 10 mins and the
reaction mixture was filtered through a celite pad.
Analysis of the reaction mixture by LC-MS showed one
dominant product only had been mainly 



formed, which exceeded the molecular mass of the
expected product 4 and supposedly was compound 5
resulting again from dehalogenation of the pyrimidine
core. Substituing the acetic acid with at least 2 eq.
of ammonium formiate did not change the outcome of the
reaction. 3. Synthesis of
5-(phenyl-diazenvO-4.6-dichloro-2-(n-propylsulfenyl)-p
yrimidine Step a.: Diazotisation : 98% H2SO4 (41.7 g,
0.426 mol, 1.0 eq.) was diluted in water (513 mL).
After cooling to 0 0C, aniline (39.3 g, 0.422 mol,
1.05 eq.) was added, followed by adding NaNO2 (30.6 g,
0.443 mol, 1.1 eq.) solution in water (50 mL). The
mixture was kept at this temp for 30 mins. In
parallel, 2-thiopropyl barbituric acid(75.0g, 0.403
mol, 1.0 eq.) was diluted in a solution of NaOH (16.9
g, 0.423 mol, 1.05 eq.) in 162 mL water. The latter
solution was dosed to the former. After agitating for
45 min at 0 0C, the mixture was filtered. The cake was
washed with water until sulfate free . The wet cake
was vacuum dried at 60 0C. 102.3 g of
5-(phenyl-diazenyl)-4,6-
dihydroxy-2-(n-propylsulfenyl)-pyrimidine product were
obtained, yield: 88%; purity: 95%. Step b :
Chlorination: Pyridine (12.5 g, 1.8 eq.) was added
into a stirred, heated (7O 0C) slurry of the product
from step a (25 g, 0.086 mol, 1.0 eq) in
methylcyclohexane (75 mL). POCl3 (92 g, 7.0 eq.) was
added dropwise in 30 mins. After heated for 5.5 h at
90 0C, 40 g solvent was removed under vacuum. Then 100
mL cyclohexane was added after cooled to R.T., washed
by ice-cold water (100 mL), saturated NaHCO3 (100 mL)
and water (100 mL). The organic phase passed a very
short silica gel pad. After removing the solvent, got
22.3 g of product 3, yield: 80%; purity: 98%. 4.
Reduction of
5-(phenyl-diazenylV4.6-dichloro-2-(n-propylsulfenylVpy
rimidine to 5-amino-
4.6-dichloro-2-(n-propylsulfenyl)-pyrimidine
5-(phenyl-diazenyl)-4,6-dichloro-2-(n-propylsulfenyl)-
pyrimidine (6.1 g, 0.019 mol, 1.0 eq.) was dissolved
in methanol (48.8 mL) and i-propanol (12.2 mL). Zinc
powder (82% pure, 2.0 g, 0.025 mol, 1.3 eq.) and
ammonium formate (3.8 g, .060 mol, 3.2 eq.) were added
in sequence. Reaction completed in 10 mins, the
mixture was filtered under N protection. The filtrate
was hydrogenated for 11 hours at RT/ 1.0 MPa over
Raney Ni (0.62 g wet weight, 10% loading, 0.5% Mo
/Degussa BKXl I l W activated Ni catalyst, Degussa
product code #48.5198.0000.00) . Then the pressure was
released, part of solvents was removed under reduced
pressure at 35 0C. The remained 23 g reaction mixture
was acidified by 6 1 mL 10% HCl, extracted by n-hexane
(30*3 mL). The combined organic phase was stirred at
R.T for 20 mins with silica gel (1.0 g). After
filtration and removal of the solvent, got 3.91 g
5-amino- 4,6-dichloro-2-(npropylsulfenyl)- pyrimidine,
purity: 97%, yield 88%. Table I : Reaction sequence of
examples 3. and 4.NaOWH 2O Yield: 88% POCI3, Py Yield:
80% Raney Ni / H2(g) Yield: 88% 5. Reduction of
5-(phenyl-diazenylV4.6-dichloro-2-(n-propylsulfenyl)-p
yrimidine to 5-amino- 4.6-dichloro-2-(n-propylsulfenyl
')-pyrimidine a. Preparation of Raney-Ni Ni catalyst
was freshly prepared in lab by the following
procedure: 128g NaOH pellets were dissolved in 500 ml
bidest. water. 100 g Ni-Al Alloy (50% Ni w/w) was
added in small portions to the 5O0C NaOH solution. The
mixture was kept at 5O0C. After the entire alloy was
added, the suspension was digested at 5O0C for 50 mins
with gentle stirring. Then the suspension was cooled
at O0C, washed by 500 ml pure water, 250 ml ethanol
twice. The Raney Ni was stored in ipropanol, total
volume being 205 ml (= Raney Ni at 0.24 g/ml). b.
Chemical reduction and hydrogenation step
5-(phenyl-diazenyl)-4,6-dichloro-2-(n-propylsulfenyl)-
pyrimidine (6.1 g, 0.019 mol, 1.0 eq.) was dissolved
in methanol (43.9 mL) and i-propanol (12.2 mL) under
forced stirring, eventually in a water bath set at 30
to 4O0C for helping dissolving solid, dried material;
a share of finely dispersed material was accepted.
Zinc powder (2.0 g, 0.025 mol, 1.3 eq.) and ammonium
formate (3.8g, O.OOmol, 3.2 eq.) were added in
sequence. The reaction completed in 10 min. as
indicated by fading of the initially red-coloured
reaction broth, whereafter the reaction mixture was
filtered over Celite under nitrogen atmosphere. The
filtrate was hydrogenated for 11 hours at 280C / 1.0
Mpa over Raney Ni (0.62g wet weight, 10% loading).
Then the pressure was released, part of solvents was
removed under reduced pressure at 350C. The remainder
of 23g reaction mixture was acidified by 6 1 mL 3% HCl
and were extracted by nhexane (2x45 mL). The combined
organic phases stayed at RT for 2h until completely
transparent. After filtration, the product was
recovered by solvent evaporation. The yield amounted
to 78%, with approx. 98% purity. 6. Reduction of
5-(phenyl-diazenyiy4.6-dichloro-2-(n-propylsulfenyD-py
rirnidine to 5-amino-
4.6-dichloro-2-(n-propylsulfenylVpyrimidine
Essentially, the reaction was carried out as described
in section 5.b above, except that the Raney Ni
catalyst employed this time was a fine powdered Raney
Ni comprising 1.2% Mo (Degussa Raney-Ni, BKl 11W
1.2%). Endpoint of reaction was determined by
monitoring hydrogen consumption rate. The yield
obtained was 94% (with 97% purity).Claims 1. Method of
synthesizing a compound of formula I, wherein Rl, R2
are, independently, chloro or fluoro, and wherein R3
is H, alkyl, aralkyl or is an alkylether or
alkylthioether, the alkyl moiety being linear or
branched and preferably being Cl-ClO alkyl, more
preferably being C1-C4 alkyl, comprising the steps of
firstly reducing a diazenyl compound of formula II
wherein R1,R2,R3 are defined as above, n=0 to 5 and
wherein each R4n, independently, is halogeno,
preferably is chloro or fluoro, or is alkyl or alkoxy,
preferably is C1-C6 alkyl or alkoxy, non-catalytically
or with a catalytic amount of an homogenous organic,
non-metal catalyst to the corresponding hydrazo
compound of formula IIIAnd in a second step
catalytically hydrogenating said hydrazo compound III
with a heterogeneous Ni-catalyst to the compound of
formula I. 2. Method of claim 1, characterised in that
the heterogeneous Ni-catalyst is Raney- Nickel. 3.
Method of claim 1, characterised in that the reducing
agent used for the first reduction step is not a metal
or mixed metal hydride reagent. 4. Method of claim 1,
characterised in that the reducing agent is selected
from the group consisting of carbodiimides, Zn,
formate, dithionite, Li, mixtures thereof and
suitable, substantially non-catalytically redox
couples or redox alloys thereof such as, preferably,
zinc-formate, zinc-cupper salt couple or
lithium-nickel salt couple, the latter in the presence
of a catalytic amount of an arene. 5. Method of claim
1 or 2, characterised in that the catalytic
hydrogenation is conducted at a hydrogen pressure of
at least 5 bar, preferably at from 8-12 bar. 6. Method
of claim 4, characterised in that the reducing agent
is an alkali dithionite/ alkali hydrogencarbonate
and/or zinc/ammonium formate. 7. Method of claim 6,
characterised in that molar ration of the Zn: ammonium
formate couple is 1:1 - 5 ratio and wherein the molar
ratio of Zn : educt of formula II is 1- 1.5:1.8.
Method of claim 1, characterised in that n=l and R4
being para-Cl-C4 alkyl or para-Cl-C4 alkoxy, or n=0.
9. Method of claim 1, characterised in that n=0. 10.
Method of claim 1, characterised in that R3 is a
Cl-ClO-alkyl-thioether, preferably is a
Cl-C5-alkyl-thioether, more preferably is selected
from the group consisting of ethyl, n-propyl,
isopropyl, tert. butyl, isobutyl or n-butyl. 11. A
compound of formula IV or of formula V Wherein Rl, R2
are, independently, chloro or fluoro, and wherein R3
is H, aralkyl, alkyl or is an alkylether or
alkylthioether, the alkyl moiety being linear or
branched and preferably being Cl-ClO alkyl, more
preferably being C1-C4 alkyl. 12. A compound of
formula VIwherein R3 is H, alkyl, aralkyl or is an
alkylether or alkylthioether, the alkyl moiety being
linear or branched and preferably being Cl-ClO alkyl,
more preferably being C1-C4 alkyl. 13. Method of
synthesizing a compound of formula I, wherein Rl, R2
are, independently, chloro or fluoro, and wherein R3
is H, aralkyl, alkyl or is an alkylether or
alkylthioether, the alkyl moiety being linear or
branched and preferably being Cl-ClO alkyl, more
preferably being C1-C4 alkyl, comprising the step of
catalytically hydrogenating the hydrazo compound of
formula HI IIIwith a heterogeneous Ni-catalyst, and
preferably gaseous H2, to the compound of formula I,
wherein R1,R2,R3 are defined as above, n=0 to 5 and
wherein each R4n, independently, is halogeno,
preferably is chloro or fluoro, or is alkyl or alkoxy,
preferably is C1-C6 alkyl or alkoxy, more preferably
wherein R4n is H (n=0) or at least one R4n is
halogeno. 14. A compound of formula II or of formula
III wherein Rl, R2 are, independently, chloro or
fluoro, and wherein R3 is H, aralkyl, alkyl or is an
alkylether or alkylthioether, the alkyl moiety being
linear or branched and preferably being Cl-ClO alkyl,
more preferably being C1-C4 alkyl, and wherein n=l to
5 and wherein each R4n, independently, is halogeno or
is alkyl or is alkoxy, preferably wherein halogeno is
chloro or fluoro and preferably wherein alkyl is C1-C6
alkyl or alkoxy, with the proviso, that at least one
R4n is halogeno and/or with the proviso that where R3
is a C1-C4 alkylthioether radical, preferablywhere R3
is S-propylthioether radical, then either is n>2 or
R4n  p-alkyl, preferably is R4n  p-methyl, and/or with
the proviso, that where R3 is C1-C6 alkyl, preferably
that where R3 is methyl, in formula II, more
preferably that where R3 is C1-C6 alkyl or is methyl
in formula I or II, that then either is n>2 or R4
pchloro or o-chloro preferably wherein n=l, more
preferably that then R4 chloro preferably wherein n=l,
most preferably that then R4 o-halogeno, p-halogeno,
p,odihalogeno or o,o-dihalogeno wherein n = 1 or 2.
15. Compound according to claim 14, characterized in
that n=l with R4 being chloro or fluoro, preferably R4
being in para- or ortho-position. 16. Compound
according to one of the preceding claims,
characterized in that R1,R2 are chloro. 17. Method
according to one of the preceding claims,
characterized in that Rl, R2 are chloro. 


