WO 2006/018280 PCT/EP2005/008889 1 Aryl-substituted polycyclic amines, method for the
production thereof, and use thereof as a medicament 5 The invention relates to aryl-substituted
polycyclic amines, especially bicyclic amines, and to the physiologically tolerated salts and
physiologically ianal derivatives thereof. Compounds which have &?ﬂg [ §§ ructure to the
aryI-substituted%l%%%]pﬁﬁ%@hines described herein and have a phg 339@5 éé ave been
described in the prior art. Thus, for example, W02000053591 describes ureido-substituted
azabicycles having an antiviral effect. W02004024702 claims inter afia amidoalkylaryl-substituted
azabicycles having MCH-antagonistic effect for the treatment of obesity. 15 Compounds having an
MCH-antagonistic effect for the treatment of obesity are described in the prior art (examples:
W02001021577, W02003035624, W02002089729, W02002006245, W02002002744,
W02002057233, Wh0e3ddsBtsed pROPSHSITO 4T We2 0628 6o Vk: 2003087044 ). 20 The
invention was based on the obﬁcgfg@r%\g/{gir&%g%w&%uqdag Wahich rin abgut a weight reduction in
mammals and are suitable for the prevention and treatmen Bf OBEYTY 3Rd diabetes and the diverse
sequelae thereof. 25 Surprisingly, a series of compounds which modulate the activity of MCH
receptors has been found. The compounds are distinguished in particular by antagonism of the MCH

1 R. The inventitrethierafotierelaseside compeundsefithe:formulacl WO 2006848280 acially

PCT/EP2005/00888 . : .
Icyctic amines, and t{o the physiologically tiolerated salis and

physiclogically functional derivatives thereof,

Compounds which have a similar overall structure to the aryl-substituted
10 polycyclic amines described herein and have a pharmacoiogical effect have
been described in the prior art. Thus, for example, W02000053591
describes ureido-substituted azabicycles having an antiviral effect.
WG2004024702 claims inter alia amidoalkylaryl-substituted azabicycles

having MCH-antagonistic effect for the treatment of obesity.

15
Compounds having an MCH-antagonistic effect for the treatment of obesity
are described in the prior art (examples: W02001021577, W02003035624,
WO2002080729, WO020020006245, WO2002002744, WO2002057233,
W02003045313, WO2003087047, W02002010146, WO 2003087044).

20

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

and treatment of obesity and diabetes and the diverse sequelae thereof.

25  Surprisingly, a series of compounds which modulaie the activity of MCH
receptors has been found. The compounds are distinguished in particutar
by antagonism of the MCH1R.

The invention therefore relates to compounds of the formuia |



2 0 A-3 RI G=D in which the meanings are A, , D,G 5 independently of one another N, C(R3); or
groups A and B or groups D and G are in each case C(R3) and form together a 5- or 6-membered
carbocyclic or heterocyclic radical to result overall in a bicyclic system; 10 R3 H, F, Cl, Br, |, OH, CF3,

NO2, ON, OCF A6A=C0)s [, 0- (CT-C4)-alkoxy-(C,-C4)-alkyl, S-(Ci-= % I %—alkyl,
(C2-C6)-alkeny%éé—%%&%%%gkyl, 0-(C3-C8)-cycloalkyl, (C3- C8)-c>}§%ﬁ r%}ﬂ%é%égg lkynyl,
(Co-CB8)-alkylene-aryl, 0-(Co 15 C8)-alkylene-aryl, S-aryl, N(R4)(R5), SO2-CH3, COOH, COO-
(Ci-C6)-alkyl, CON(R6)(R7), N(R8)CO(R9), N(R10)S02(R11), CO(R12), (CR13R14)X O(R15); R4,
R5, R6, R7, R8, R10 20 independently of one anothet H, (Ci-C8)-alkyl; or R4 and R5, R6 and R7 WO
2006/018280 PCT/EP2005/008889 3 independently of one another optionally together with the
nitrogen atom to which they are bonded a 5-6 membered ring

)

A—B
azxﬁfﬁwx/ﬂ\wmﬂf Y—a

R G=D

in which the meanings are
A LD G
5 independently of one another N, C(R3});

orF

groups A and B or groups D and G are in each case C(R3)
and form together a 5- or 6-membered carbocyclic or

heterocyclic radical to result overall in a bicyclic system;
10
R3 H, F, Cl, Br, I, OH, CF3, NOg, CN, OCF3, O-(C4-Cg)-alkyl, O-
(Cq-Ca)-alkoxy-(C1-Cylralkyl, S-(C4-Ceg)-alkyl, (C4-Cs)-alkyl,
{Co-Ce)-alkenyl, (C3-Cg)-cycloalkyl, O-(C3-Cg)-cycloalkyl, (Ca-
Cs)-cycloalkenyl, (C2>-Ce)-alkynyt, (Co-Cs)-alkylene-aryl, O-(Co-
15 Cs)-alkylene-aryl, S-aryl, N(R4)(R5), SO,-CHs, COOH, COO-

(C+-Co)-alkyl, CON(RB)(RT), N(R8)CO(RY), N(R10)SOx(R11),
CO(R12), (CR13R14)-O(R15);

R4, R5, R6, R7, R8, R10
20 independently of one another H, (C4-Cg)-alkyi;
or

R4 and R5H, R6 and R7



which, apart from the nitrogen atom, may also include 0-1 further heteroatoms from the group of NH,
N-(C,-C6)-alkyl, 5 oxygen and sulfur; R9, R11, R12 independently of one another H, (Ci-C8)-alkyl,
aryl; 10 R13, R14 independently of one another H, (C,-C8)-alkyl; R15 H, (Ci-C6)-alkyl, aryl; 15 x 0, 1,
2,3, 4,5, 6; R (ehaef) sakgh (C3-C6)-alkenyl, (C3-C6)-alkynyl; X NEERo84008389
(R17)C=C(R18), CC, a group of the 20 formula (CR19R20)y, in which one or two (CR19R20) groups
may be replaced by Y to result in a chemically reasonable radical; Y O, S, N(R21), C=0; 25 WO
2006/018280 PCT/EP2005/008889 4 R16, R17, R18 independently of one another H, (Ci-C8)-alkyl,
R19, R20 5 independently of one another H, (Cd-C4?-aIkyI, where R19 and R20 in the y groups may
in each case have identical or different meanings;y 1, 2, 3, 4, 5, 6; 10 R21 H, (C1-C8)-alkyl,

independently of one another optionally together with the
nitrogen atom to which they are bended a 5-6 membered ring
which, apart from the nitrogen atom, may also include 0-1
further hetercatoms from the group of NH, N-(C4-Cs)-alkyl,

5 oxygen and sulfur;

RS, R11, R12

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

10 R13, R14

independently of one another H, (C+-Cg)-alkyt;

R15 H, (C4-Ce)-alkyl, aryl;

15 X 0,1,2,3,4,5, 6

R1 H, (C4-Cg)-alkyl, (Cz-Cs)-alkenyl, (C3-Co)-alkynyi;

X N(R18), O, a bond, (R17)C=C(R18), C=C, a group of the

20 formula (CR19R20),, in which one or two (CR18R20) groups
may be replaced by Y fo result in a chemically reasonable
radical;

Y 0,8, N(R21), C=0;



E 3-14 membered bivalent carbo- or heterocyclic ring structure having 0-4 heteroatoms from the
group of N, 0 and S, which 15 may optionally have substituents from the group of H, F, ClI, Br, i, OH,
CF3, NO2, ON, OCF3, oxo, O-(C1-C6)-alkyl, O-(Cd- C4)-alkoxy-(C,-C4)-alkyl, S-(O,-C6)-alkyl,
(C1-C6)-alkyl, (@2> G6haitkeaysdC3-08)-cycloalkyl, O-(C3-C8)-cycloajkgir (€368 /cy8sdkenyl,
0O-(C3-C8)-cycloalkenyl, (C2-C6)-alkynyl, (Co-C8) 20 alkylene-aryl, O-(Co-C8)-alkylene-aryl, S-aryl,
N(R22)(R23), SO2-CH3, COOH, COO-(Cd-C6)-alkyl, CON(R24)(R25), N(R26)CO(R27),
N(R28)S0O2(R29), CO(R30) and be mono- or bicyclic; 25 R22, R23, R24, R25, R26, R28
independently of one another H, (Cd-O8)-alkyl, aryl; WO 2006/018280 PCT/EP2005/008889 5 or R22
and R23, R24 and R25 independently of one another optionally together with the nitrogen atom to
which they are bonde%q@-@{zerﬂl?gred ring 5 which, apart from the nitrogen atom, may also include
0-1 further heteroatoms from the group of NH, N-(C1-C6)-alkyl, oxygen and sulfur; R27, R29, R30 10
independently of one anothe - I yl; ond, C=C, (R31)C=C(R32), a group of the
formula (CR33R34), in Whicﬁgﬁé%é%ﬁrg %%é%é@@)ﬁg{%gpeg%é@%éan%gplaced by Z to result in a
chemically reasonable radical,

R18, R20

5 independently of one another H, (C4-Cy)-alkyl, where R19 and
R20 in the y groups may in each case have identical or
different meanings;

y  1,2,3,4,5, 86

16
R21  H, (C4-Cg)-alkyl;
E 3-14 membered bivalent carbo- or heterocyclic ring structure
having 0-4 heteroatoms from the group of N, O and S, which
15 may optionally have substituents from the group of H, F, Ci,

Br, I, OH, CF, NO,, CN, OCF3, oxo, O-(C4-Ce)-alkyl, O-{(C4-
Ca)-alkoxy-(C4-Ca)-alkyl, S-(C+-Celalkyt, (C-Cel-alkyl, (Co-
Ce)-alkenyl, (Cs-Cg)-cycloalkyl, O-(Cs-Cs)-cycloalkyl, (C3-Cg)-
cyclcalkenyl, O-(C3-Cs)-cycloalkenyl, (Co-Cs)-alkynyl, (Co-Cs)-

20 alkylene-aryl, O-(Co-Csg)-alkylene-aryl, S-aryl, N(R22)(R23),
SO2-CHs,  COOH, COO-(Cs-Cgl-alkyl, CON(R24)(R25),
N(R26)CO(R27), N(R28)S0(R28), CO(R30) and be mono- or
bicyclic;

25 R22, R23, R24, R25, R26, R28

independently of one another H, (C+-Cg)-alkyi, aryt;



15 preferably a bond, 0, OCH2, CH20, S, SO, SO2, N(R35), N(R36)CO, CON(R37), (C(R38)(R39)),,
CO, (R31)C=C(R32), CC, SCH2, SO2CH2; v 1,2,3,4; 20 R31, R32, R35, R36, R37, R38, R39
independently of one another H, (C1-C8)-alkyl; Z 0, S, N(R40), CO, SO, 502; 25 R33, R34 WO

2006/018280 PEHT/E2B260H1808889 6 independently of one another Hp (GifEdradieyhdweisoxy-(C,-
C4)-alkyl, hydroxy, (Ci-C4)-alkoxy-(C,-C4)-alkyl, where R38 and R39 in the z groups may in each
case have identical or different meanings; 5z 1,2,3,4,5,6; R40 H, (C1-C8)-alkyl; 10 R2 H,
(C1-C8)-alkyl, (C,-C8)-alkoxy-(C,-C4)-alkyl, (C3-C8)-alkenyl, (C3-C8)-alkynyl, a 3 to 10-membered
mono-, bi-, tri- or spirocyclic ring which may include 0 to 4 heteroatoms selected from the group of
oxygen, nitrogen and sulfur, where the ring system may additionally be substituted by one or 15 more
of the following substityents: F, CI, Br, CF3, NO2, ON, (C,-C6)-alkyl, O-(C1-C8)-alkyl,
(C,-C4)-alkoxy-(C,-C4)-alkyl, (Co-C8)-alkylene-aryl, oxo, CO(R41), CON(R42)(R43),

R22 and R23, R24 and R25

independently of one another optionally together with the
nitrogen atorm to which they are bonded a 5-6 membered ring
5 which, apart from the nitrogen atom, may also include 0-1
further hetercatoms from the group of NH, N-(C4-Cs)-alkyi,

oxygen and sulfur;

R27, R29, R30

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

K a bond, C=C, (R31)C=C(R32), a group of the formula
(CR33R34); in which one or more (CR33R34) groups may be
replaced by Z fo result in a chemically reasonable radical,

15 preferably a bond, O, OCH,, CH,O, S, SO, S0, N(R35),
N{R36)CO, CON(R37), (C(R38){R39)),, CO, (R31)C=C(R32),
C=C, SCHy, SOCHy;

vV 1, 2,3, 4;
20
R31, R32, R35, R38, R37, R38, R39
independently of one another H, (C4-Cg)-alky!;
Z O, 8, N(R40), CO, 80O, 80;;
25

R33, R34



hydroxy, COO(R44), N(R45)CO(C1-C6)-alkyl, N(R46)(R47), SO2CH3, SCF3 or S-(Ci-C6)-alkyl; 20
R41, R42, R43, R44, R45, R46, R47 independently of one another H, (C1-C8)-alkyl; or R42 and R43,
R46 and R47 25 form independently of one another optionally together with the nitrogen atom to
which they are \Renaemha/§1@sagmbered ring which, apart from the niﬁ@gﬁggmsm%g@o include
0-1 WO 2006/018280 PCT/EP2005/008889 7 further heteroatoms from the group of NH,
N-(C1-C6)-alkyl, oxygen and sulfur; E, K and R2 5 together form a tricyclic system where the rings
may independently of one another be saturated, partially saturated or unsaturated and in each case
may comprise 3 - 8 ring atoms; 10 Q bi-, tri- or spirdtyclic saturated or partially unsaturated ring
structure having one nitrogen atom and 0-3 further heteroatoms selected from the group of N, 0 and

S, where the rings of the structure may pe spiro-(inked, fused or bridged, and where the ring system
may be substituted by one o %‘?@Q@Bﬁ%é’gdﬂ% iﬁ&%%tifderﬁ%‘t‘ LR FBYEIRNOERS, oxo, O-

(C1-C8)-alkyl, (C,-C4)-alkoxyC(ECaHGA)-Blkite L6 1-C5)-BIkyhIKERy-GE)-alkanl (CRHeR-atkyayl,
CO(R51), (CR52R53)0 R54, , . . . .
and R39 in the z groups may in each case have identical or

different meanings;

5
z  1,2,3,4,5, 6
R40  H, (C+-Cg-alkyl:

10 R2  H, (Cs-Cgjaliyl, (C1-Cs)-alkoxy-(C1-Cy)-alky!, (Cs-Cs)-alkenyl,

(Ca-Csl-alkkynyl, a 3 to 10-membered mono-, bi-, tri- or
spirocyclic ring which may include 0 to 4 heteroatoms
seiected from the group of oxygen, nitrogen and sulfur, where
the ring system may additionally be substituted by one or

15 more of the foliowing substituents: F, Cl, Br, CF3, NOs, CN,
(C1-Co)-alkyl, O-(C:-Cglralkyl, {(C4-Cy)alkoxy-(C4-Cg)-alkyi,
(Co-Cg)-alkylene-aryl, oxo, CO(R41), CON(R42)(R43),
hydroxy, COO(R44), N(R45)CO(C:-Cs)-alkyl, N{R48)(R47),
S0O,CH3;, SCF3 or S-(C+-Cq)-alkyt;

20
R41, R42, R43, R44, R45, R46, R47
independently of one another H, (C+-Cg)-alkyi;
or
R42 and R43, R46 and R47
25 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 include 0-1



CO(CR52R53)P R55; 20 R51 H, (C1-C8)-alkyl; R52, R53 independently of one another H,
(C1-C8)-alkyl, OH, (C3-C3)- cycloalkyl, (C1-C4)-alkoxy-(C1-C4)alkyl; 25 o, p independently of one
another 0, 1, 2, 3, 4, 5, 6; WO 2006/018280 PCT/EP2005/008889 8 R54, R55 independently of one

another OH, Ogffy- N(R56)(R57), N(R58)CO(R59), N( SO2Me,
Wo r‘z‘eo?e?&%zébo Sﬁ%ﬁ%ﬁ;ﬁgﬁ%&%@%@

ON, a 3-10 membered ring system having 0 to 3 5 heteroatoms sele egroup of N, 0 and S,
which may be substituted by one or more of the following substituents: F, Cl, Br, CF3, (C,-CB)-alkyl,
O-(C1-CB)-alkyl, CO(R63), oxo, OH; 10 R56, R57, R58, R59, R62, R63 independently of one another
H, (Ci-Cs)-alkyl; or R56 and R57 form optionally tog&ther with the nitrogen atom to which they 15 are
bonded a 5-6 membered ring which, apart from the nitrogen atom, may also include 0-1 further
heteroatoms from the group of NH, N-(Ci-CG)-aIk¥I, oxygen and sulfur; R60, R61 20 independently of
one another H, (C1-C6)-alkyiL {6 2rCa5igfegtyms Trom ‘the group of NH, N-(Cq-Cs)-alkyl,

oxygen and sulfur;

E, Kand R2

5 together form a tricyclic system where the rings may
independently of one another be saturated, partially saturated
or unsaturated and in each case may comprise 3 — 8 ring
atoms;

10 Q bi-, tri- or spirocyclic saturated or partially unsaturated ring
structure having one nitrogen atom and 0-3 further
heteroatoms selected from the group of N, O and 8, 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

15 of the following substituents: F, OH, CF3;, CN, OCF3, oxo, O-
(C1-Cg)-alkyl, (C4-Cy4)-alkoxy-(Cs-Cs)-alkyl, (C4-Cg)-alkyl, {Co-
Ce)-alkenyl, (Cx-Ce)-alkynyl, CO(R51), (CR52R53),-R54,
CO(CR52R53),-R55;

20 R51 H, (C1-Cg)-alkyl:

R52, R53

independently of one another H, (C4-Cs)-alkyl, OH, (Cs-Cg)-
cycloalkyl, (C4-Cy)-alkoxy-(Cq-Cu)alkyi;

25

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



(Ci-C4)-alkyl, (C2-C6)-alkenyl, (C2-C6)-alkynyl, CO(R64), (CR65R66)G R67, CO(CR68R69) R70; or
R60 and R61 form together with the nitrogen atom to which they are bonded a 4 to 10-membered
mono-, bi- or spirocyclic ring which, apart 25 from the nitrogen atom, comprises 0 to 3 additional

heteroatoms seiasted{Egn dagsgroup of N, 0 and S and may additior?%&ﬁg&&cgg% one or
more of the following substituents: F, Cl, Br, CF3, O-(C1-C8)-alkyl, (C1-C6)-alkyl, WO 6/018280
PCT/EP2005/008889 9 CO(R71), oxo, OH, (C1-C4)-alkoxy-(C1-C4)-alkyl, hydroxy-(C1- C4)-alkyl,
CON(R72)(R73), N(R74)CO(R75), N(R76)(R77), CO?(R78), S02Me; 5 R64, R65, R66, R68, R69,
R71, R72, R73, R74, R75, R76, R77, R78 independently of one another H, (C1-C8)-alkyl; or R76 and
R77 10 form optionally together with the nitrogen atom to which they are bonded a 5-6 membered ring
which, apart from the _nitrogen atom, may also include 0-1 further heteroatoms from the group of NH,
N-(C1-C6)-alkyl, oxygf%ﬁéar%SéJlfur; 15 q, r independently of one another 0, 1, 2, 3, 4, 5, 6; R67, R70
independently of one another OH, 0-(C1-C8)-alkyl, CON(R79)(R80), N(R81)CQ(R82), N(R83)(R84),
CO2(R85), 20 SO2Nle, CN,! dﬁ%ﬂ‘f\%’ﬁ]ﬂ%’ereE?rinng?stem%ﬁ{g 0tyB HIARELLNE

CON(REBYRET), N(RLEICO(RESY), NIRBOYRE1), CO{R62),
50O:Me, CN, a 3-10 membered ring system having 0 fo 3

5 heteroatoms selected from the group of N, O and 8, which
may be substituted by one or more of the following
substituents: F, Cl, Br, CFj, (Cs«-Cslalkyl, C-(Cy-Cg)-alkyl,
CO(RB3), oxo, OH;

10 R56, R57, R58, REQ, R62, RE3

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

R56 and R57

form optionally together with the nitrogen atom to which they
15 are bonded a 586 membered ring which, apart from the
nitrogen atom, may also include 0-1 further heteroatoms from

the group of NH, N-(C+-Cs)-alkyl, oxygen and sulfur;

R80, R61

20 independently of one ancther H, (C4-Cs)-alkyl, (C4-Cy)-alkoxy-
{Cy-Cyjalkyl, (Cy-Csjalkenyl, (Co-Ce)-alkynyl, CO(RB4),
(CRE5RB8)-R67, CO(CR68RE9),-R70; or R60 and R61 form
together with the nitrogen atom to which they are bonded a 4
fo 10-membered mono-, bi- or spirocyclic ring which, apart

25 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, Ci, Br, CFa, O-(C+-Cg)-alkyl, (C4-Cs)-alkyl,



heteroatoms selected from the group of N, 0 and S, which may be substituted by F, Cl, Br, CF3,
(C1-C8)-alkyl, O-(C1-C8)- alkyl, CO(R86), oxo, OH; 25 R79, R80, R81, R82, R83, R84, R85, R86
independently of one another H, (C1-C8)-alkyl; WO 2006/018280 PCT/EP2005/008889 10 or R79

and R80, R83 gpg B4drrmsgeprendently of one another optionally pgqy&q;%i&wgg%ogen atom

to which they are bonded a 5-6 membered ring 5 which, apart from the nitrogen atom, may also
include 0-1 further heteroatoms from the group of NH, N-(C1-C6)-alkyl, oxygen and sulfur; the
N-oxides thereof and the physiologically tolerated salts thereof. 10 The invention relates to
compounds of the formula I in the form of their racethates, enantiomer-enriched mixtures and pure
enantiomers and to their diastereomers and mixtures thereof. 15 The compounds of the formula | are

distinguished by improved lic stability combined with high activity compared with compounds
of similar structure. The aIIE?,SZ%(%L |G aynyratics iR Subetdlings RIGREYRS R4, 20 RS,

R6, R7, R8, R9, R10, R11, B1RaR}3, RTINRIE )R8 R1INRYE)BIIR R0, RA7BIRRL3, R24,
R25, R26, R27, R28, R29, @@ @sg% Fésé R33, R34, R35, R36, R37, R38, R39, R40, R41, R42, R43,
R44, R45, R46, R47, R51, R52\RE3; RE2MR5S5, R56, R57, R58, R59, R60, R61, R62, R63, R64,

5 R64, RE5, R66, R68, R69, R71, R72, R73, R74, R75, R78, R77,
R78

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

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

the group of NH, N-(C+-Cg)-alkyl, oxygen and sulfur;
15 g, r independently of one another 0,1, 2, 3, 4, 5, 6:

R&7, R70

independently of one another OH, O-(Cy-Cg)-alkyl,
CON(R79)(R80), N(R81)CO(R82), N(R83)(R84), CO,(R85),

20 SO:Me, CN, a 3-10 membered ring system having 0 to 3
heteroatoms selected fronﬁ the group of N, O and S, which
may be substituted by F, Cl, Br, CF3, (C4-Cs)-alkyl, O-(C4-Cs)-
alkyl, CO(R886), oxo, OH;

25 R79, R80C, R81, R82, R83, R84, R85, R86

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



R65, R66, R67, R68, R69, R70, R71, R72, R73, R74, R75, R76, R77, R78, 25 R79, R80, R81, R82,
R83, R84, R85, R86, R87, R88, R89 and R90 may be either straight-chain, branched and/or
optionally substituted by substituents such as aryl, heteroaryl, alkoxy or halogen. This also applies if
the alkyl, alker%} IE;% bl%g)g ggicals are part of another group, e.g. %ﬂg@éé&%
2006/018280 P 1@ 9 g 89 11 group (such as (C,-C4)-a|kox;r}-ﬂ?(‘g-f’i 4= , gble
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,
5 heptyl and octyl. Included therein are both the n isbfners 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 includes alkyl radicals which are unsubstituted or
optionally substituted By one or more further radicals, for example 1, 2, 3 or 10 4 identical or different
radicals such as aryl, heteroaryl, (Ci-C4)-alkoxy or halogen. It is moreover possible for the additional
substituents to occur iﬁ@n@*’}%@iﬁ@n%ﬁ naalkyPfadical. The alkyl radicals are preferably

unsubstituted, unless defined otherwise. 15 Cycloalkyl means for the purposes of the present
application cycloalkyl and cRIBRIRGERRYFEIRY Wier ianethen aobetaitedagesyeiosiy fsvith

cycloalkyl having at least 3 GarhorAtams: Examplas9burioalkyl adicalssare cyelapiopyh cyclobutyl

cyclopentyl, cyclohexyl, cyclopeptyl, cyclooctyl, cyclononyl and cyclodecyl. Polycyclic ring'systems are
also possible where 20 apprtipitdte 28#th Ho e afnjilissi®oraiam, homamsariagasarianyl. The

cycloalkyl radicals may be upgyRstitieg:gERRHANAASURBIIYIEHPONGIT N-(C,-Cgl-alkyl,

oxygen and sulfur;

the N-oxides thereof and the physiciogically tolerated salts thereof.

10
The invention relates to compounds of the formula | in the form of their
racemates, enantiomer-enriched mixtures and pure enantiomers and to

their diastereomers and mixtures thereof.

15 The compounds of the formula | are distinguished by improved metabolic

stability combined with high activity compared with compounds of similar
structure.

The alkyl, alkenyl and alkyny! radicals in the substituents R1, R2, R3, R4,
20 R5, R6, R7, R8, Rg, R10, R11, R12, R13, R14, R15, R16, R17, R18, R19,
R20, R21, R22, R23, R24, R25, R26, R27, R28, R29, R30, R31, R32, R33,
R34, R35, R36, R37, R38, R39, R40, R41, R42, R43, R44, R45, R48, R47,
R61, R52, R53, R54, R55, R56, R57, R58, R59, R60, R61, R62, R63, R64,
R65, R66, R67, R88, R69, R70, R71, R72, R73, R74, R75, R76, R77, R78,
25 R79,R80, R81, R82, R83, R84, R85, R86, R87, R88, R8% and RY0 may be
either straight-chain, branched and/or optionally substituted by substituents
such as aryl, heteroaryl, alkoxy or halogen. This also applies if the alkyl,

alkenyl and alkynyi radicals are part of another group, e.g. part of an alkoxy



more further radicals as detailed by way of example above for the alkyl radicals. The cycloalkyl
radicals are preferably unsubstituted, unless defined otherwise. 25 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- prowlz@ﬁwg&%ozbuwnyl or 3-butynyl. WO 2006101%?%@%56%@%9%‘%@@8889 12

Cycloalkenyl means for the purposes of the present application cycloalkenyl radicals
cycloalkenyl-alkyl radicals (alkyl which is substituted by cycloalkenyl) which comprise at least three
carbon atoms. 5 Examples of cycloalkenyl are: cyclopentenyl, cyclohexenyl, cycloheptenyl and
cyclooctenyl. The alkenyl radicals and cycloalkenyl fddicals may have one to three conjugated or
unconjugated double bonds (that is also alk-dienyl and alk- 10 trienyl radicals), preferably one double
bond in a straight or branched chain. The same applies to the triple bonds in alkynyl radicals. The

alkenyl and all§¥iRadRiAR ma§ bursubRierd br Spraital)) suBSiRRie bARECE? mdfR further
radicals as detgjledihy Walyof exampiefes thealkylriadicalsfabavg. Tineakenyhanghallymyl radicals

are preferably unsubstituted, 15 unless defined otherwise. Aryl refers in the present invention to
radicals derived Fro ¥oRRIdidli 2 0 ABRIGERE X ron4iEsystems comprising no ring heteroatoms. Where
the systems are not monocyclic, the term aryl includes for the second ring also 20 the saturated form
(perhydro form) or the partially unsaturated form (for example the dihydro form or tetrahydro form)

here th tive f
where the respgaé\égpgsr)n ?}f alkyl groups are: methyi, ethyl, propyl, butyl, pentyl, hexyl,

5 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. Uniess described otherwise, the
term alkyl additionally includes atkyl radicals which are unsubstituted or
optionally substituted by one or more further radicals, for example 1, 2, 3 or

10 4 identical or different radicals such as aryl, heteroaryl, (C4-Cy)-alkoxy or
halogen. It is moreover possible for the additional substituents to occur in
any position of the alkyl radical. The alkyl radicals are preferably
unsubstituted, unless defined otherwise.

15 Cycloalkyl means for the purposes of the present appilication cycloalkyl and
cycloalkyl-alkyl (alkyl which is in turn substituted by cycioalkyl), with
cycloalkyl having at least 3 carbon atoms. Examples of cycloalkyl radicals
are: cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycioheptyi, cycloocivi,
cyclonony! and cyclodecyl. Polycyclic ring systems are also possible where

20 appropriate, such as decalinyl, norbornany!, bornanyl or adamantanyl. The
cycloalkyl radicals may be unsubstituted or optionally substituted by one or
more further radicals as detailed by way of example above for the alkyl

radicals. The cycloalkyl radicais are preferably unsubstituted, uniess
defined otherwise.

25
Examples of alkenyl and alkynyl groups are: vinyi, 1-propenyl, 2-propenyl

(allyl), 2-butenyl, 2-methyl-2-propenyl, 3-methyl-2-butenyl, ethynyl, 2-
propynyl (propargyl), 2-butynyl or 3-butynyi.



are known and stable. The term aryl also includes in the present invention for example bicyclic
radicals in which both the rings are aromatic and bicyclic radicals in which only one ring is aromatic.
Examples of aryl are: 25 phenyl, naphthyl, indanyl, 1,2-dihydronaphthenyl, 1,4-dihydronaphthenyl,

indenyl or 1,2, 3sfctetrmaydienagnthyl. The aryl radicals are preferablypgngelpsigigisedogagss defined
otherwise. Aryl is particularly preferably phenyl or naphthyl. WO 2006/018280 PCT/EP2005/008889

13 Heteroaryl radicals mean radicals derived from monocyclic or bicyclic aromatic systems which
comprise ring heteroatoms, preferably N, 0 or S. Otherwise, that stated concerning aryl radicals
applies to the heteroaryl radicals. A "tricyclic systerﬂ'?'means structures having 3 rings which are
connected together by more than one bond. Examples of such systems are fused systems having 3
rings and spirocyclic systems having a fused-on ring system. 10 The bivalent carbo- or heterocyclic
ring structure E also includes structures which are linked via one and the same atom to the two

adjacent groups. K l gg!ge)% 5 gao%cy%(i; grpup means for th%gplstirsposes of tl}e present tz|(1§§l)§;hcatlon a

A
group derived FOm splrangs, fU§ES fing sys{ems Lrji}?l%sgeesd o gterﬁg?S%B rafes 48 inguished

by two rings hawyotpeitigrone carlbafsatandin cgcioaikargmaihg ringiplaies(afithie twioicingsbeing

perpendicular tgt'%n%t &ggt%er. In gheE use?%r{fggi ch?é{stems two rlpt%;s %(etkklpé(g% écggg;t,}her so that 20 they

have two atoms 1 Common "THiS type of INKage hVOEL'ZR or atoms.

5 Examples of cycloalkenyl are: cyclopentenyl, cyclohexenyi, cyciocheptenyl

and cyclooctenyl.

The alkenyl radicals and cycloalkeny! radicals may have one to three
conjugated or unconjugated double bonds (that is also alk-dienyl and alk-
10 trienyl radicals), preferably one double bond in a straight or branched
chain. The same applies to the triple bonds in alkynyl radicals. The alkenyl
and alkynyi radicals may be unsubstituted or optionally substituted by one
or more further radicals as detailed by way of example for the alkyl radicals

above. The alkenyl and alkynyl radicals are preferably unsubstituted,
15  uniess defined otherwise.

Aryl refers in the present invention to radicals derived from monocyclic or
bicyclic aromatic systems comprising no ring hetercatoms. Where the
systems are not monocyclic, the term aryl includes for the second ring also
20 the saturated form (perhydro form) or the partially unsaturated form (for
example the dihydro form or tetrahydro form) where the respective forms
are known and stable. The term aryl also includes in the present invention
for example bicyclic radicals in which both the rings are aromatic and
bicyclic radicals in which only one ring is aromatic. Examples of aryl are:
25  phenyl, naphthyl, indanyl, 1,2-dihydronaphthenyl, 1,4-dihydronaphthenyl,
indenyl or 1,2,34-tetrahydronaphthyl. The aryl radicals are preferably

unsubstituted, unless defined otherwise. Ary! is particularly preferably
phenyl or naphthyl.



fusion”. Bridged ring systems are ring systems which have a bridge of carbon atoms and/or
heteroatoms between two nonadjacent atoms of a ring. 25 A "chemically reasonable radical’ means
for the purposes of the present invention a radical which is stable at room temperature and

atmospheric piResYhd78% %Qurposes of the present invention a ?%@%ﬁ%&g’g&ﬁ% radical” in
2 com

the definitions of the groups X and K in the WO 2006/018280 PCT/E pounds of
the formula (1) is preferably understood to be groups of the formula (CR19R20)y (in the definition of X)
or (CR33R34)Z (in the definition of K), which have no heteroatom-heteroatom bonds between the
individual groups (CR19R20) or (CR33R34). The céfmpounds of the formula | may have one or more
centers of asymmetry. The compounds of the formula | may therefore exist in the form of their
racemates, enantiomer-enriched mixtures, pure enantiomers, diastereomers and mixtures of

diastereomers I8 BRR¥E AR RIoM &8 e fRBIFRRs SE M th B M SRRARCKSIAS B tRIEY@IBipounds of
the formula 1. Jiaeserisaperedormadnahe-ebiained hytnown methads evgnif notogxpressly

described in some cases. Pharmaceutically acceptable salts are, because their solubility in water is
15 greater thart@ ¥ ife BRI BEsEOEERIPEIh & YpdRGRIAy AR ot ditalolications.
These salts mysgihaye 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
hydrochlorfc acid, hydrobromic, phosphoric, metaphosphoric, nitric and 20 sulfuric acid, and of organic
acids such as, for example, acetic acid,

A “tricyclic system” means structures having 3 rings which are connecied
together by more than one bond. Examples of such systems are fused

systems having 3 rings and spirocyclic systemns having a fused-on ring
system.

10

The bivaient carbo- or heterocyclic ring structure E also includes structures
which are linked via one and the same atom {c the two adjacent groups K
and X,

15 A polycyclic group means for the purposes of the present application a
group derived from spiranes, fused ring systems or bridged ring systems,
Spiranes are distinguished by two rings having only one carbon atom in
common and the ring planes of the two rings being perpendicular {o one
another. in the fused ring systems, two rings are linked together so that

20 they have two atoms in common. This type of linkage involves an “ortho

fusion”. Bridged ring systems are ring systems which have a bridge of

carbon atoms and/or heteroatoms between two nonadjacent atoms of a

ring.

25 A “chemically reasonable radical” means for the purposes of the present
invention a radicat which is stable at room temperature and atmospheric
pressure. For the purposes of the present invention a “chemically

reasonable radical” in the definitions of the groups X and K in the



benzenesulfonic, benzoic, citric, ethanesulfonic, fumaric, gluconic, glycolic, isethionic, lactic,
lactobionic, maleic, mahc, methanesulfonic, succinic, p-toluenesulfonic and tartaric acid. Suitable
pharmaceutically acceptable basic salts are ammonium salts, alkali metal salts (such as sodium and"
25 potassium salts), alkaline earth metal salts (such as magnesium and calcium salts) and salts of
trometamol (2-maﬁmw%ethyl- 1,3-propanediol), diethanolam?rféﬂ?s‘fﬁ@%" diamine.
Salts with a pharmaceutically unacceptable anion, such as, for example, WO 2006/018280
PCT/EP2005/008889 15 trifluoro acetate, likewise belong within the framework of the invention as
useful intermediates for the preparation or purificatigrr of pharmaceutically acceptable salts and/or for
use in nontherapeutic, for example in vitro, applications. 5 The term "physiologically functional
derivative" used herein refers to any physiologically tolerated derivative of a compound of the formula
| of the inventiconipoerdnpiethe &sten, wifichsoprathranistratioertacothamibeatisoiohs as, ifag example, a

human is able to form (ditect indirectly) a compound, 10 o la | or an active metabolite
thereof. Physio%gfggiﬁ/(aﬂé%gt%}%ﬁ§e¢ﬂ§hée§@§fé§$ cﬂ%)p%@%%gg%% Q&hﬂv%%é%?fhe
invention, as desickiheslfon xample,lintehko@kadaetalaGhehoRirabatBigh 1994,4i2ichia61. Such
prodrugs can be meé%%gt%?g#%é?c (%/rx§g§3r?diggga)pound of the invention. These prodrugs may

themselves be Actve oF hot of’the invention may also exist in various polymorphous
forms, for ejxample as amorphous and crystalline polymorphous forms. All

The compounds of the formula | may have one or more centers of
asymmetry. The compounds of the formula | may therefore exist in the form
of their racemates, enantiomer-enriched mixtures, pure enantiomers,
diastereomers and mixtures of diastereomers. The present invention
10 encompasses ail these isomeric forms of the compounds of the formula 1.
These isomeric forms may be obtained by known methods, even if not

expressly described in socme cases.

Pharmaceutically acceptable salts are, because their solubility in water is
15 greater than that of the initial or basic compounds, particularly suitabie 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
hydrochioric acid, hydrobromic, phosphoric, metaphosphoric, nitric and
20 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
25  potassium salts), alkaline earth metal salts (such as magnesium and
calcium salts) and salts of frometamol (2-amino-2-hydroxymethyi-

1,3-propanediol), diethanolaming, lysine or ethylenediamine.

Salts with a pharmaceutically unacceptable anion, such as, for example,



20 polymorphous forms of the compounds of the invention belong within the framework of the
invention and are a further aspect of the invention. All references to "compound(s) of formula I"
hereinafter refer to compound(s) of the formula | as described above, and their salts, solvates 25 and
physiologically i latives as described herein. WO 2006/0 E 008889 16
If radicals or suﬁs@ﬁgggﬁgéjﬁg@écur more than once in the compouncéé,%ozﬁ%ﬁe@o Qﬁégggéey may all
have the stated meanings independently of one another and be identical or different. 5 The symbols in
compound | preferably have the following meanings: A, B,D,G independently of one another N, C(R3)
or groups A and B or D and G are each C(R3) and férm together an ortho-phenylene 10 unit to result
overall in a 1,4-disubstituted naphthalene system; preferably independently of one another N or C(R3),
where the total number of nitrogen atoms in the ring is O - 2, preferably 0 or 1, particularly preferably
C(R3); 15 R3 HrifueIp peatats, @ﬁ@@@c@e@@pmﬁimi{@ﬁmw%ymmvmw as

S (CL-Co)-alkyl, G GaLaabidfEa €3 Alkwiesepad OdCEy Gapleheal NEA(ER. S02.CH3,
CON(R6)(R7), N(R8)CO(R9), CO(R12), (CR13R14)X O(R15); preterably H, F, ClI, Br, CFFF3, ON,
0-(C1-C6)-alkydcEEPd)alrsii S etz 120 CONIRERRTENRRSICO(RO K CORE2)) viro,
(CR13R14)X-Oéga@aﬁ%gicularly preferably H, F, Cl, CF3, CN, (C1-C6)-alkyl, (C(R13)(R14))x
O(R15); very particularly preferably H, F, Cl, (C1-C6)-alkyl;

5

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

10 of the formula | or an active metabolite thereof.

Fhysiologically 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
15 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 crystaliine polymorphous forms. All
20 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 formuia [” hereinafter refer to
compound(s) of the formula | as described above, and their salts, solvates

25  and physiologically functional derivatives as described herein.



25 R4, R5, R6, R7, R8 independently of one another H, (C1-C8)-alkyl; or WO 2006/018280
PCT/EP2005/008889 17 R4 and R5, R6 and R7 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, g@ j %0-1 further 5 heteroatoms from the gr %‘% é -Ca}alkyl,
oxygen and SUW %—jﬁ pendently of one another H, (Cl-CS)%%Ey, ¥ %’ 8§§§ ; R15H,

(C,-C6)-alkyl; 15x0, 1, 2, preferably 0, 1, particularly preferably 1; R1 H, (C1-CB)-alkyl; 20 X N(R16),
a bond, (R17)C=C(R18), CC, CH2-CH2, YCH2, CH2Y, preferably N(R16), a bond; Y O, S, N(R21);
25 R16, R17, R18 WO 2006/018280 PCT/EP2005/0@3889 18 independently of one another H,
(C1-Ca)-alkyl; preferably H;

if radicals or substituents may occur more than once in the compounds of

the formula |, they may all have the stated meanings independently of one

ancther and be identical or different.

5 The symbols in compound | preferably have the following meanings:

A B DG

independently of one another N, C(R3) or groups A and B or D
and G are each C{R3) and form together an ortho-phenyiene
10 unit to resuit overall in a 1,4-disubstituted naphthalene system;,
preferably independently of cne another N or C(R3), where the
total number of nitrogen atoms in the ring is 0 - 2, preferably 0 or

1, particularly preferably C(R3);

15 R3 H, F, Cl, Br, CF3, CN, O-{C4-Cs)-alkyl, O~(C4-Cy)-alkoxy-(C1-Cy)-
alkyl, S-(C+-Cg)-alkyl, (C+-Cs)-alkyl, (Co-Cs)-alkylene-aryl, O-(Cq-
Cg)-alkylene-aryl, N{R4)R5), SC,-CHa, CON(RBYRT),
N(RB)CO(RS), CO(R12), (CR13R14),-O(R15); preferably H, F,
Cl, Br, CFi, CN, O-(C:-Cs)alkyl, (Ci-Csiralkyl, SO,-CHa,

20 CON(RB)R7), N(R8)CO(RY), COI(R12), (CR13R14),-O(R15),
particutarly preferably H, F, Ci, CF; CN, (C4-Cg)alkyl,
(C{R13)}(R14)),-O(R15); very particularly preferably H, F, Cl,
(C+1-Ce)-alkyt;

25 R4, R5, R6, R7, R8

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

or



R21 H, (C1-C8)-alkyl; 5 E 3-8 membered bivalent carbo- or heterocyclic ring structure having 0-4
heteroatoms from the group of N, 0 and S, which may optionally have substituents from the group of
H, F, Cl, Br, OH, CF3, NO2, CN, OCF3, O-(C1-C6)-alkyl, O-(C1-C4)- alkoxy (C1- C4)-alkyl,
S-(Ci-C6)-alkyl, C@,‘#}? l%yl C2-C6)-alkenyl, O-(C3 10 C8)-cycioalkyl &03 C%@gcloalkenyl
(C2-C6)-alkynyl; fe- aryl, O-(Co-C8)-alkylene-aryl, S-ar I - CH3,
N(R26)CO(R27), N(R28)S0O2(R29), CO(R30) and be mono- or bicyclic; preferably 5-7 membered _
bivalent carbo- or heterocyclic ring 15 structure having 0-3 heteroatoms from the group of N, 0 and S,
which may optionally have substituents from the group of H, F, Cl, Br, OH, CF3, NO2, ON, OOF3,
0-(C 1-C6)-alkyl, S-(C1-C6)- alkyl, (C1-C6)-alkyl, (C2-C6)-alkenyl, 0-(Co-C8)-alkylene-aryl, S- aryl,
N(R22)(R23), S02-CH3, N(R26)CO(R27), CO(R30) and be 20 mono- or bicyclic; particularly
preferably 5-7 mébendddy&ersrcaibb- or heterocyclic ring structure having 0-2 heteroatoms from
the group of N, 0 and S, which may optionally have substituents from the group of H, F, Cl, Br, OH,
CF3, NO2, OCF3, 0-(C1-Ce):25 atlape(Cee)-alkyh ¢ Cha b palkphyh N(RZERRES) vEO2HGH3,

CO). rteray .- B B PO b B (50 710 s Tom
which, apart from the nitrogen atom, may also include 0-1 further

5 heteroatoms from the group of NH, N-{C4-Cgl-alkvi, oxygen and

sulfur:

R9, R12

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

10
R13, R1i4
H;

R15 H, (C4-Cs)-alkyt;
15

X 0,1, 2, preferably 0, 1, particularly preferabiy 1;

R1 H, (C+-Ca)-alkyl;
20 X N(R16), a bond, (R17)C=C(R18), C=L, CH»-CHj, YCH;, CHbY,

preferably N(R16), a bond;

Y O, 8, N(R21);

25 R16, R17, R18



N-N__ CN-N __ <'NS NN.~14 N-O and -No which may optionally have substituents from the
group of H, F, Cl, Br, OH, CF3, NO2, OCF3, O-(C,-C6)-alkyl, (C,-C6)-alkyl, (C2-C6)-alkenyl,
N(R22)(R23), SO2-CH3, CO(R30), preferably H, F, CI, Br, OH, CF3, 5 (Ci-C6)-alkyl, O-(Ci-C6)-alkyl

preferably WO T/EP2005/008889 20 N-N .C r~i\ N j optionally
WePo4H#E93 5Ke ﬁr?n@fzo% EB%?%%S

have the aforementioned substituents; R22, R23, R24, R25, R26, R ependent one another
H, (Ci-C8)-alkyl; or R22 and R23, R24 and R25 independently of one another optionally together with
the nitrogen atom to which they are bonded a 5-6 membered ring 10 which, apart from the nitrogen
atom, may also include 0-1 further 18

| independently of one ancther H, (C+-Cg)-alkyl, preferébly H:
R21 H, (C+-Cg)-alkyl;

5 E 3-8 membered bivalent carbo- or heterocyclic ring structure
having 0-4 heteroatoms from the group of N, O and S, which
may optionally have substituents from the group of N, ¥, Cl, Br,
OH, CF3, NO3, CN, OCF3;, O-(C4-Ce)-alkyl, O-(C+-Cy)-alkoxy-(Cs-
Ca)-alkyl, S-(Cy-Cg)-alkyl, (C4-Cg)-alkyl, (Cy-Cs)-alkenyl, O-(Cs-

10 Cgl-cycioatkyl, (Cs-Cg)cycloalkenyl, (Cz-Ce)-alkynyl, (Cg-Cs)-
alkylene-aryl, O-{Cq-Cg)-alkylene-aryl, S-aryl, N(R22)}{R23), SO,
CHa, N(R26)CO(R27), N(R28)S0O,(R29), CO(R30) and be
mono- or bicyclic;

preferably 5-7 membered bivalent carbo- or heterocyclic ring
15 structure having 0-3 heteroatoms from the group of N, O and S,

which may optionally have substituents from the group of H, F,

Cl, Br, OH, CF3, NOz, CN, OCFj, O-{C4-Cg)-alkyl, S-(C:-Ce)-

alkyl, {C+-Cgj-alkvt, {C,-Cg)-alkenyl, O-(Co-Cs)-alkylene-aryl, 3-

aryl, N(R22)(R23), SO,-CHz, N{R28)CO(R27), CO(R30) and be
20 mono- or bicyclic;

particularly preferably 5-7 membered bivalent carbo- or
heterocyclic ring structure having 0-2 heteroatoms from the
group of N, G and S, which may optionally have substituents
from the group of H, F, Cl, Br, OH, CF3, NO;, OCF3, O-(C-Cg)-

25 alkyl, (C4-Cs)-alkyl, (Cx-Cs)-alkenyl, N{RZ22)}R23), SO»-CHa,
CO(R30), preferably H, F, Cl, Br, OH, CF; (C4-Cg)-alkvl,
O-(C+-Cgl-alkyl,

e.g. E is selected from the group consisting of



heteroatoms from the group of NH, N-(C1-C6)-alkyl, oxygen and sulfur; R27, R29, R30 15
independently of one another H, (C,-C6)-alkyl; WO 2006/018280 PCTIEP2005/008889 21 K a bond,
0, OCH2, CH20, S, SO, SO2, N(R35), N(R36)CO, N-SO2, CON(R37), (C(R38)(R39))V, CO,
(R31)C=C(R32x¢2606R3H28602CH2, preferably a bond, 0, OCH2 geH28pS 06610 §5¥8a N(R35),
N(R36)CO, CON(R37), (C(R38)(R39)), CO, 5 (R31)C=C(R32), C=C, SCH2, SO2CH2, particularly
preferably OCH2, CH20, N(R36)CO, CON(R37), (C(R38)(R39))2, (R31)C=C(R32), C=0, SCHZ2,
SO2CH2, very particularly preferably OCH2, CH20Q, CON(R37), C =0, SCH2; 10 v 1, 2, 3, preferably
2; R31, R32, R35, R36, R37, R38, R39 independen]tR/ of one another H, (C1-C8)-alkyl; 15 R2
(C1-CB8)-alkyl, (C1-C4)-alkoxy-(C1-C4)-alkyl, a 3 to 10-membered mono-, bi-, tri- or spirocyclic ring
which may include 0 to 3 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, ON, 20 (C1-C6)-alkyl, O-(C1-C8)- -C2)-alkylefig:aryl; oxo, CQ(RA4), CON(R42)(R43),
hydroxy, N(R45)CO(CZ-Cé)alkyl, N(R#6)(R47) or SOWrably (C1-Gg)-afkyl, (C1-C4)-
alkoxy-(O1-O4)-alkyl,a 3 tg”10-memb no- or bicyclieriag which may i eOto 2
heteroatoms selected from the group of ' ’

N /N
\{]/ W \E/J/’ WN\—‘/NW

\
N—N

~O- -0~ 21
ST O SO o
oA O

which may optionally have substituents from the group of H, F, Cl, Br, OH,

CFas, NO; OCF3 O-(Cy-Ce)alkyl, (Ci-Colalkyl, (Co-Ce)-alkenyl,

N(R22)(R23), S02-CH;, CO(R30), preferably H, F, CI, Br, OH, CFj,
5 (C+4-Ceg)aikyl, O-{Cy-Cs)-alkyl;

preferably



25 oxygen, nitrogen and sulfur, where the ring system may additionally be substituted by one or more
of the following substituents: F, CI, Br, CF3, ON, (C1-C6)-alkyl, O-(C1-C8)-alkyl, oxo, CO(R41),
CON(R42)(R43), N(R45)CO(C1-C6)-alkyl or SO2CH3; WO 2006/018280 PCTIEP2005/008889 22

R41, R42, RA3aRA20B4/0.1848dndependently of one another H, (C1-68)raityhip d/oddgdand R43,

R46 and R47 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 include 0-1
further heteroatoms from the group of NH, N-(C1-C galkyl oxygen and 10 sulfur; Q bi-, tri- or
spirocyclic saturated or partially unsaturated ring sttficture having one nitrogen atom and 0-3 further
heteroatoms selected from the group of N, 0 and S, where the rings of the 15 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-(C1-C8)-alkyl, (C1- C4)-alkoxy-(C1-C4)-alkyl,
(C1-C6)-alkyl, (C2- C6) kenyl (C2- C6) alkynyl, CO( 1), (CR52R53)0 R54, CO(CR52R53)p-R55;

20 R51 H, (C1- C8) a 5317/ \/“\/

N N s
MN/\:_\/M__, ‘—CN—," and ’O—‘

which may optionally have the aforementioned substituents;

R22, R23, R24, R25, R26, R28

. independently of one another H, (C4-Cg)-alkyt;
or
R22 and R23, R24 and R25

independently of one another optionally together with the
nitrogen atom to which they are bonded a 5-6 membered ring

10 which, apart from the nitrogen atom, may aiso include 0-1 further
heteroatoms from the group of NH, N-(C4-Cg)-alkyl, oxygen and
sulfur;

RZ27, R29, R30

15 independently of one another H, (C,-Cg)-alkyi;



independently of one another H, (C1-C8)-alkyl, OH, (C3-C8)- 25 cycloalkyl,
(C1-C4)-alkoxy-(C1-C4)alkyl; WO 2006/018280 PCT/EP2005/008889 23 o, p independently of one
another 0, 1, 2, 3, 4, 5, 6; R54, R55 independently of one another OH, O-(C1-C8)-alkyl, 5

CON(R56)(R5 Ry GRS UREP), N(R60)(R61), CO2(R62), SO2Me, k@ BatREisHaaged ring

system having 0 to 3 heteroatoms selected from the group of N, 0 and S, which may be substituted
by one or more of the following substituents: F, CI, Br, CF3, (C1-C8)-alkyl, O-(C1-C8)-alkyl, CO(R63),
oxo, OH; 10 R56, R57, R58, R59, R62, R63 independently of one another H, (C1-C5)-alkyl; or R56
and R57 15 form optionally together with the nltrogeaﬂlatom to which they are bonded a 5-6 membered
ring which, apart from the nitrogen atom may also include 0-1 further heteroatoms from the group of

o R R A S IR e
CO(CR68R69)r R70; or R§0=a BGIN((RW logetReswRB the, n@@gqmaﬁgmﬁgmﬁrgﬂ theycare bonded
a 4 to 25 10-membered mg&g{z,bécg)rcﬁglroc lel(r:arélg nggdagarg)f %m %20, 3. S0, SO,
N(R35), N(R386)CO, CON(R37), [(C(R38)%R39),, CC,
5 (R31)C=C(R32), C=C, SCH;, SO,CH,, particularly preferably
OCH,, CH20, N{R38)CO, CON(R37), (C(R38)R39)},
(R31)C=C{R32), C=C, S8CH,;, SO,CH,, very particularly
preferably OCH,, CH,0, CON(R37), C=C, SCHy;

10 v 1, 2, 3, preferably 2;

R31, R32, R35, R36, R37, R38, R39

independently of one another K, (C4-Cg)-alkyi;

15 R2 (C1-Csg)-alkyl, (C+-Cy)-alkoxy-(C1-Cy)-alkyl, a 3 to 10-membered
mono-, bi-, tri- or spirocyclic ring which may include 0 to 3
heteroatoms seiected 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, CI, Br, CF3, CN,

20 (C+-Co)alkyl,  O-(Cs-Cslalkyl, (Co-Cp)-alkylene-aryl, oxo,
CO(R41), CON(R42)R43), hydroxy, N(R45)CO(C:-Ce)-alkyl,
N(R46)(R47) or SOzCHj;; preferably (Cq-Cg)alkyl, (Cs-Cy)-
alkoxy-(C+-Cy)-alkyl, a 3 fo 10-membered mono- or bicyclic ring
which may include 0 to 2 heteroatoms selected from the group of

25 oxygen, nitrogen and sulfur, where the ring system may
additionally be substituted by one or more of the following
substituents: F, ClI, Br, CF3, CN, (Cy-Cgl-alkyl, O-(C+-Cs)-alkyl,
oxo, CO(R41), CON(R42)(R43), N(R45)CO(C,-Cs)-alkyl or
SO,CHS;



nitrogen atom, comprises 0 to 3 additional heteroatoms selected from the group of N, 0 and S and
may additionally be WO 20061018280 PCTIEP20051008889 24 substituted by one or more of the
following substituents: F, Cl, Br, CF3, O-(C1-C$)-alkyl, (C,-C6)-alkyl, CO(R71), oxo, OH, (Ci-

C4)-alkoxy-(C g8 wlglongaisey-(C1-C4)-alkyl, CON(R72)(R73), NRIHESIRTEN dwERed) (R77),
CO02(R78), SO2Me: 5 R64, R65, R66, R68, R69, R71, R72, R73, R74, R75, R76, R77, R78

independently of one another H, (Ci-C3)-alkyl; or R76 and R77 10 form optionally together with the
nitrogen atom to which they are bonded a 5-6 membered ring which, apart from the nitrogen atom,
may also include 0-1 further heteroatoms from the g?%up of NH, N-(C.-C6)-alkyl, oxygen and sulfur; 15
g, r independently of one another 0, 1, 2, 3, 4, 5, 6; R67, R70 independently of one another OH,
O-(C1-C3)-alkyl, CON(R79)(R80), N(R81)CO(R82), N(R83)(R84), C02(R85), 20 SO2Me, ON, a 3-10
membered ring system having 0 to 3 heteroatoms selected from the group of N, 0 and S, which may

be substituted n he Ing, substituents: F, ClI, Br, CF3, (Ci-C6)-alkyl,
O-(Cl-C8)-aIkyE?/ﬁgO%é6r;,?%§o%ﬁ;%%@?%%RSO, R81, R82, R83, R84, R85, R86 independently of
one another H, (CI_CS)_alﬁyé;epend@ﬂﬂy of ong another H, (C4-Cg)-alkyi;

or
5  R47 and R43, R46 and R47

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 include 0-1 further

heteroatoms from the group of NH, N-(C+-Cs)-alkyl, oxygen and
10 sulfur,

Q bi-, tri- or spirocyclic saturated or partially 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

15 sfructure may be spiro-linked, fused or bridged, and where the
ring system may be substituted by one or more of the foliowing
substituents: F, OH, CF3, CN, OCFj, oxo, O-(C4-Cg)-alkyl, (C+-
Cy)-alkoxy~(C4-Cy)-alkyl, (C4-Cs)-alkyl, (Co-Cs)-alkenyl, {Co-Cs)-
alkynyl, CO(R51), (CR52R53)-R54, CO{CR52R53},-R55;

20

R51 H, (C4-Cg)-alkyi;

R52, R53

independently of one another H, (C4-Cg)-alkyl, OH, (Cz-Cg)-
28 cycioalkyl, (C4-Cs)-alkoxy-(C4-Cylalkyl;



WO 2006/018280 PCT/EP2005/008889 25 or R79 and R80, R83 and R84 form independently of one
another optionally together with the nitrogen atom to which they are bonded a 5-6 membered ring 5
which, apart from the nitrogen atom, may also include 0-1 further heteroatoms from the group of NH,

N-(Ci-C6)-alkyla@xygfis ang sdfur. Particularly preferred compoundsgf e gepula dggaghose in

which 10 A, B, D, G are independently of one another N or C(R3), and the total number of nitrogen
atoms in this ring is 0-2, preferably 0 or 1, particularly preferably 0. 15 The linkage between the group
A=B G-D and Q preferably takes place via a nitrogen atom located within the ring structure Q. 20 In
one embodiment of the present invention, Q in the 8§mpounds of the formula | is a bi-, tri- or
spirocyclic saturated or partially unsaturated ring structure having one nitrogen atom and 0-3 further

heteroatoms selected from the 25 grqup of N, 0 a gS, wBere t,ge rings, of the structure may be
spiro-linked, V\fb@OOG/Ol‘géga%‘é%é@p@@@éﬁ% eﬁ%’f sgd r%r% d, and where the ring system
may be substituted by one or

R54, RE5

independently of one another OH, O-{Cs-Cq)alkyi,

5 CON({RBE)R5E7), N(R58)CO(REZ), N(RBO)R81), CO.(R62),
SO,Me, CN, a 3-10 membered ring system having 0 fo 3
heteroatoms selected from the group of N, O and S, which may
be substituted by one or more of the following substituents: F,
Ci, Br, CF3, (C4-Cg)-alkyl, O-(C4-Cg)-alkyi, CO(RE3), oxo, OH;

10
R56, R57, R58, R59, R62, R63
independently of one another H, (C4-Cg)-alkytl;
or
R56 and R57

15 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 include 0-1 further heteroatoms from the group
of NH, N-(C4-Cg)-alkyl, oxygen and sulfur;

20 R60, R61

independently of one another H, (C+-Cslalkyl, (C4-Cs)-alkoxy-
(C1-Cy)-alkyl,  (Co-Cg)-alkenyl, (Co-Cg)-alkynyl, CO(R64),
{CRE5R66),-R67, CO(CRBBREY)-R70; or RB0 and R61 form
together with the nitrogen atom fo which they are bonded a 4 to
25 10-membered mono-, bi- or spirocyclic ring which, apart from the
nitrogen atom, comprises O to 3 additional heteroatoms selected

from the group of N, O and S and may additionally be



more of the following substituents: F, OH, CF3, CN, OCF3, O-(C,-C8)-alkyl,
(C,-C4)-alkoxy-(C1-C4)-alkyl, (Ci-C6)-alkyl, (C2-C6)-alkenyl, (C2-C6)-alkynyl, CO(R51), (CR52R53)p
R54, CO(CR52R53)P R55; 5 in which the meanings are R51 H, (C1-C3)-alkyl; 10 R52, R53
independently (C,-C8)-alkyl, OH, (C3-C8)- cycloalk dE(EfE[,) $ -C4)alkyl;
o,p independe%?ﬁ@gagﬁgﬁgr 0,1;23,4,5,6; 15R54, R55 indfi‘béﬁ’ entf/ﬁ%)I %%%ther OH,
O-(C,-C8)-alkyl, CON(R56)(R57), N(R58)CO(R59), N(R60)(R61), CO2(R62), SO2Me, ON, a 3-10
membered ring system having 0 to 3 20 heteroatoms selected from the group of N, 0 and S, which
may be substituted by one or more of the following fibstituents: F, ClI, Br, CF3, (C,-C8)-alkyl,
O-(C,-C5)-alkyl, CO(R63), OH; R56, R57, R58, R59, R62, R63 25 independently of one another H,
(C,-C5)-alkyl; or WO 2006/018280 P;T/EP2005/008889 27 R56 and R57 form optionally together
with the nitrogen atom to WHRHTHIEH 2% HOhRETR%Ss thdhbErlaving \ﬁHRﬁ,‘tﬁﬁﬁFﬁi‘erq}:e nitrogen

atom, may also include O-@fugigr eferoaomadiomanegiosRyl, CO(R71), oxa, OH, (Cs-
Cy)-alkoxy-{C1-Cy)-alkyl, hydroxy-(Cq-Cs)-alkyl, CON(R72}R73),
N(R74)CO(R75), N(R76)RT77), CO(R78}, SOMe;

Lh

R64, R85, R66, R68, R69, R71, R72, R73, R74, R75, R76, R77, R78
independently of one another H, (C;-Cg)-alkyl;
or

R76 and R77

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

of NH, N-(C4-Cg)-alkyl, oxygen and sulfur;
15 gq,r independently of one another 0, 1, 2, 3, 4, 5, 6;

R67, R70

independently of one another OH, O-(Cs-Cgl-alkyl,
CON(R79)(R80), N(R81)CO(R82), N(R83)(R84), CO,(R85),

20 SO:Me, CN, a 3-10 membered ring system having 0 to 3
heteroatoms selected from the group of N, O and S, which may
be substituted by one or more of the following substituents: F,
Cl, Br, CF3, (C4-Cs)-alkyl, O-(C+-Cg)-alkyl, CO(R86), oxo, OH;

25 R79, R80, R81, R82, R83, R84, R85, R86

independently of one another H, (C+-Cg)-alkyl:



5 of NH, N-(C1-C6)-alkyl, oxygen and sulfur; R60, R61 independently of one another H, (Ci-C6)-alkyl,
(Ci-C4)-alkoxy- (C1-C4)-alkyl, (C2-C6)-alkenyl, (C2-C6)-alkynyl, CO(R64), 10 (CR65R66)q-R67,
CO(CR68R69)r R70; or R60 and R61 form together with the nitrogen atom to which they are bonded a
4 to 10-membexgdl powyEpo.liz8 spirocyclic ring which, apart from thep piregesgaime gagaprises 0 to 3
additional heteroatoms selected from the group of N; 0 and S and may additionally be 15 substituted
by one or more of the following substituents: F, ClI, Sr, CF3, O-(C1-C8)-alkyl, (C1-C6)-alkyl, CO(R71),
oxo, OH, (Ci- C4)-alkoxy-(C1-C4)-alkyl, hydroxy-(C1-C4)-alkyl, CON(R72)(R73), N(R74)CO(R75),
N(R76)(R77), CO2(R78), SO2Me; 20 R64, R65, R662,5R68, R69, R71, R72, R73, R74, R75, R76, R77,
R78 independently of one another H, (C1-C5)-alkyl; or R76 and R77 form optionally together with the
nitrogen atom tQ which they are 25 bonded a 5-6 membered ring which, apart from the nitrogen atom,

may also inclu & 0-1 further heteroatoms from the group of NH, N-(C1-C6)-alkyl, oxygen and sulfur;

WO 2006/018 Tl 088 g, r independently of one another 0, 1, 2, 3, 4, 5, 6; R67,
R70 5 indeper?c%n%;?g%?%%g%%é%gpg%%(Cj-CS)-alkyl, CON(R79)(R80), N(R81)CO(R82),

N(R83)(R84), CO2(R85), form independently of one another optionally together with the

hitrogen atom to which they are bonded a 5-6 membered ring

Lr

whiich, apart from the nitrogen atom, may also inciude 0-1 further
heteroatoms from the group of NH, N-(C-Cs)-alkyi, oxygen and
sulfur.

Particularly preferred compounds of the formula | are those in which
10
A,B,D,G are independently of one another N or C(R3), and the total

number of nitrogen atoms in this ring is 0-2, preferably 0 or 1,

- particularly preferably 0.

15 The linkage between the group

A=B

—\ )

G—D

anc Q preferably takes place via a nitrogen atom located within the ring
structure Q.

20 In one embodiment of the present invention, Q in the compounds of the

formula i is

a bi-, tri- or spirocyclic saturated or partially unsaturated ring structure
naving one nitrogen atom and 0-3 further heteroatoms selected from the

25  group of N, O and S, where the rings of the structure may be spiro-linked,



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 F, Cl, Br, CF3, (Ci-C8)-alkyl, O-(Ci-C8)-alkyl, 10 CO(R86), oxo,
OH; R79, R80, R81, R82, R83, R84, R85, R86 independently of one another H, (Ci-C8)-alkyl; or 15
R79 and R80, RB3 apd&i84doaw independently of one another optionpltyrigaesaes i nitrogen
atom to which they are bonded a 5-6 membered ring which, apart from the nitrogen atom, may also
include 0-1 further heteroatoms from the group of NH, N-(C1-C6)-alkyl, oxygen and 20 sulfur. In a
further embodiment of the present invention, Q in the compounds of the formula | is 25 a bi-, tri- or
spirocyclic saturated ring structure having one nitro atom and 0-3 further heteroatoms selected
from the group of N, 0 and S, where WO 2006/018280 PCT/EP2005/008889 29 the rings of the

structure may he spiro-linked, fused pr brid and where the ring system, e substituted by one
or more of the ?fc%%%r% %ﬂ%%%#leaﬂg?@%g?%:gp@Iﬁ?’é@ﬁ&{n@b%%ﬁéﬁn-@%ﬁﬁ ?&?-@4)-alkoxy-
(C1-C4)-alkyl, (@brE6Y dheyiclRB6)sallsetiyle (B2-EEPHKeR, CR(RBL) ; 5SCAR5ZRFINRR54,
CO(CRS RS R ) AS edneanipes 815 Bodbh (S a® (c.-cop-atkynyi,

CO(R51), (CRB2R53),-R54, CO(CR52R53)-R55;

5
in which the meanings are
R51 H, (C4-Cg)-alkyl;
10 R52,R5E3
independently of one another H, (C4-Cglalkyl, OH, {C3-Cg)-
cycloalkyl, (C+-Cy)-alkoxy-(C-Cy)alkyt;
o.p Endepehdéntiy_- of one another 0, 1, 2, 3, 4, 5, -6;
15
R54, R55
independently of one another OH, O-(Cy-Cg)-alkyl,
CON(R56)(R57), N(R58)CO(R59), N(RB0O)R61), CUO4{(R62),
SO-Me, CN, a 3-10 membered ring system having 0 to 3
20 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, (C4-Cs)-alkyl, O-(C+-Cs}-alkyl, CO(RE3), OH;
R56, R57, R58, R58, R62, R63
25 independently of one another H, (C4-Cg)-alky!;

or



R52, R53 independently of one another H, (C1-C8)-alkyl, OH, (C3-C8)- cycloalkyl,
(C1-C4)-alkoxy-(C,-C4)-alkyl; 15 o, p independently of one another 0, 1, 2, 3, 4, 5, 6; R54, R55
independently of one another OH, O-(C1-C8)-alkyl, CON(R56)(R57), N(R58)CO(R59), N(R60)(R61),

CO2(R62), 20v62des/0MN8288-10 membered ring system having 0 (e@hetesoatmsesggcted from
the group of N, 0 and S, which may be substituted by F, CI, Br, CF3, (C1-C8)-alkyl, O-(C1-C8)- alkyl,

CO(R63), oxo, OH; 25 R56, R57, R58, R59, R62, R63 independently of one another H, (C1-C8)-alkyl;
WO 2006/018280 PCTIEP2005/008889 30 or R56 _and R57 form optionally together with the nitrogen
atom to which they are bonded a 5-6 membered rir?J which, apart from the 5 nitrogen atom, may also
include 0-1 further heteroatoms from the group of NH, N-(C1-C6)-alkyl, oxygen and sulfur; R60, R61

independently ﬁfsgne rg#j/er H, (C,-C6)-alkyl, (Ci-C4)-alkoxy- 10 (Ci-C4)-alkyl, (C2-C6)-aikenyl,
(C2-C6)-alkynyl, 5{@6 , (CR65R66)0-R67, CO(CR68R69)r R70; or R60 and R61 form together

With he nirogen atom to et e, 2 PSR4t A0 AISSBER S MBSl 25 gyt ring
bonded a 5-6 membered ring which, apart from the nitrogen
atom, may also include 0-1 further hetercatoms from the group

5 of NH, N-(C+-Cg)-alkyl, oxygen and sulfur;

R60, R61

independently of one another H, (C4-Cglalkyl, (C4-Cy)-alkoxy-

(C4-Cy)-alkyl, (Co-Ce)alkenyl, (C,-Cg)-alkynyl, CO(R64),

10 (CRB5R66),-R67, CO(CRBBRES)-R70; or R60 and R61 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

15 subétiltuted'by_one or rﬁc}re of the following substituents: F, Cl,

Br, CFs, O-(C1-Cg)-alkyl, (C+1-Csg)-alkyl, CO(RT71}, oxo, OH, (Cs-

Ca)-alkoxy-(C4-Cy)-alkyl, hydroxy-(C+-Cy)-alkyl, CON(R72}R73),
N(R74)CO(R75), N(R76)(R77), CO2(R78), SO:Me;

20 R64, Re5, R66, R68, RE69, R71, R72, R73, R74, R75, R76, R77, R78

independently of one another H, (C4-Cg}-aliyl;

or
R76 and R77

form optionally together with the nitrogen atom to which they are

25 bonded a 5-6 membered ring which, apart from the nitrogen

atom, may also include 0-1 further heteroatoms from the group

of NH, N-(C+-Cg)-alkyl, oxygen and sulfur;



from the nitrogen atom, comprises 0 to 3 additional 15 heteroatoms selected from the group of N, O
and S and may additionally be substituted by one or more of the following substituents: F, Cl, Br,
CF3, O-(C1-C8)-alkyl, (Ci-C6)-alkyl, CO(R71), oxo, OH, (C1-C4)-alkoxy-(C1-C4)-alkyl, hydroxy-

(C1-Ca)-alkyl, GRIMRIRNRIRN(R7ACO(RTS), 20 N(R76)(R77), CR4R, s BP4. R65,

R66, R68, R69, R71, R72, R73, R74, R75, R76, R77, R78 independently of&one another H,
(C,-C8)-alkyl; or 25 R76 and R77 form optionally together with the nitrogen atom to which they are
bonded a 5-6 membered ring which, apart from the WO 2006/018280 PCT/EP2005/008889 31
nitrogen atom, may also include 0-1 further heteroafdms from the group of NH, N-(CI-C6)-alkyl,
oxygen and sulfur; g, r independently of one another 0, 1, 2, 3, 4, 5, 6; 5 R67, R70 independently of
one another OH, O-(C5-C8)-alkyl, CON(R79)(R80), N(R81)CO(R82), N(R83)(R84), C02(R85),
SO2Me, ON, a 3-10 membered ring system having 0 to 3 10 heteroatoms selected from the group of

N, 0 and S, which may be substituted by one or more of the following substituents: F, CI, Br, CF3,
(CI-C8)-alkyl OF(Ci-CB)-alRfIEREERRBEY VR other 0, 1,2, 3,4, 5, 6;

R67, R70

5 independently of one another OH, O-(Cy-Cg)-alkyl,
CON(R78)R80), N(R81)CO(R82), N(R83){(R84), CO,(R85),
SO-Me, CN, a 3-10 membered ring system having 0 to 3
heteroatoms selected from the group of N, O and S, which may
be substituted by F, Cl, Br, CFj, (Cy-Cg)-alkyl, 0-(C+-Cg)-alkyl,
10 CO(R86), oxo, OH;

R79, R80, R81, R82, R83, R84, R85, R86
independéntiy of one another H, (C4-Cg)-alkyl;
or | o |
15 R79and R80, RE3 and R84

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 include 0-1 further

heteroatoms from the group of NH, N~(C-Cs)-alkyl, oxygen and
20 sulfur.

in a further embodiment of the present invention, Q in the compounds of
the formula | is

25 a bi-, tri- or spirocyclic saturated ring structure having one nitrogen atom

and 0-3 further heteroatoms selected from the group of N, O and S, where



15 R79, R80, R81, R82, R83, R84, R85, R86 independently of one another H, (Ct-C8)-alkyl; or R79
and R80, R83 and R84 form independently of one another optionally together with the 20 nitrogen
atom to which they are bonded a 5-6 membered ring which, apart from the nitrogen atom, may also
include 0-1 furipey Qg@@@q@rf% from the group of NH, N-(CI-C6)-aIk¥$Cq>f§%§§ﬁ]§gggg 25 The
group Q in the compounds of the formula | particularly preferably has the following meanings: WO
2006/018280 PCT/EP2005/008889 32 1/N~ 2 6/N~7 W WW W' WSW W 1/ W 2 , Ws W1 W1\ W14
N N 187 188 (I} (lli} (IV) in which the meanings are W1, W2, W3, W4, W5, W6, W7, W8, W9, W10,
W11, W12, W13, W14 5 independently of one anothr a bond, C=C, 1 to 4-membered alkylene or
alkylidene chain in which 0-1 carbon atoms outside a double bond present in the alkylidene chain may
be replaced by an element from the group of N(R90), Q and S, preferably a bond, a 1- to 4-membered

alkylene chain REVINGS M tReBBHAWE %y%g,p:ro-iinked, fused or bridged, ahd where

the ring system may be substituted by one or more of the following

substituents: F, OH, CFs, CN, OCF3, oxo, O-(C4-Cglalkyl, {C4-Cys)-alkoxy-

(Cy-Caralkyl, {Cy-Cglalkyl, {Cx-Cslalkenyl, (Co-Coiatkynyt, CO(RSE1),
5 (CR52ZR53),-R54, CO{CRE2RE3),-R55;

in which the meanings are

R51 H, (C4-Cg)-alkyt;
10
R52, R53
Endepen_dentty'of one another H, (Cl1—Cg)~aEkyi, OH, (C3-Cg)-
cycloalkyl, (C1-Cy)-alkoxy=(C1~Ca)-alkyl: |
15 op independently of one another 0, 1, 2, 3, 4, 5, 6;
R54, R55
independently of one another OH, O-~Ci-Cg)-alkyi,
CON(R56)R57), N(RB8)CO(R5S), N(RBO)R6E1), CO.(R62),
20 SO;Me, CN, a 3-10 membered ring system having 0 to 3

hetercatoms selected from the group of N, C and &, which
may be substituted by F, Cl, Br, CF3, (C1-Cg-alkyl, O-(C1-Cg)-
alkyl, CO(R83), oxo, OH,;

25 R56, R57, R58, Rb9, R62, RE3

independently of one ancther H, (C4-Cg)-alky!;



10 replaced by an element from the group of N(R90), 0 and S; where the carbon atoms in the groups
of the formulae (II), (Ill) and (IV) may be substituted by H, F, OH, oxo, (C1-C6)-alkyl, O-(C1-C6)-alkyl,
(CR52R53)0R54, preferably H, (CR52R53)0R54; 15 R87, R88, R90 H, (C1-C4)-alkoxy-(C1-C4)-alkyl,
(C1-Co6)-alkyl, - W g (C2-C6)-alkynyl, CO(R51), (CR52R5 3)p- R55;
20 R51 H, (C1- g%@y; ?)% 806/018280 PCT/EP2005/008889 SBQ%g%é%&%%%%Zntly of one
another H, (C1-C8)-alkyl, OH, (C3-C8)- cycloalkyl, (C1-C4)-alkoxy-(C1-C4)alkyl; 5 o, p independently
of one another 0, 1, 2, 3, 4, 5, 6; R54, R55 independently of one another OH, O-(C1-C8)-alkyl,
CON(R56)(R57), N(R58)CO(R59), N(R60)(R61), CO2(R62), 10 SO2Me, ON, a 3-10 membered ring
system having 0 to 3 heteroatoms selected from the group of N, 0 and S, which may be substituted by
one or more of the following substituents: F, CI, Br, CF3, (C1-C8)-alkyl, O-(C1-C8)-alkyl, CO(R63),

oxo, OH; 15 R%8, R57, R58, R59, R62, R63 independently of one another H, (Ci-C8)-alkyl; or R56

and R57 form _oFg%ié)nall i:'[{(JS%ether with the nitrogen atom to which they are
an

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

the group of NH, N~(C4-Cs)-alkyl, oxygen and sulfur;

R60, R61

independently of one another H, (C+-Cs)-alkyi, (C1-Cys)-alkoxy-
10 (C1-Ca)alkyl, (Co-Cslalkenyl, (Cx-Cg)-alkynyl, CO{RM),
(CR65R66)-RE7, CO(CRE8RE9)-R70; oz‘.‘RBO and R61 form
together with the:hitr-oger-}. atorn to" which they are bonded & 4
" 'to 10-membered mono-, bi- or $piro!cy;Cii'o ring which, apart
‘_fr'om »the nitr.oge'n ~atom, comprises 0 to 3 a&di’tional
5 " heteroatoms selected from the group of N, O and S and may
additionally be substituted by one or more of the following
sﬁbstituents: F, CI, Br, CF3, O-(Cy-Ca)alkyl, {Cy-Cg)alkyl,
CO(R71), oxo, OH, (Ci-Cy)-alkoxy-(Ci-Csl-alkyl, hydroxy-
(C+-Cy)-alkyl, CON(R72)}R73), N(R74)YCO(R75),
20 N(R76)R77), CO2(R78), SO,Me;

R64, R65, R66, R6B8, REY, R71, R72, R73, R74, R75, R76, R77, R78
independently of one another H, (C4-Cg)-alkyl;
or

25 R76 and R77

form optionally together with the nitrogen atom to which they

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



20 bonded a 5-6 membered ring which, apart from the nitrogen atom, may also include 0-1 further
heteroatoms from the group of NH, N-(C1-C6)-alkyl, oxygen and sulfur; R60, R61 25 independently of
one another H, (C1-C5)-alkyl, (C,-C4)-alkoxy- (O1-C4)-alkyl, (C2-C6)-alkenyl, (C2-C6)-alkynyl,
CO(R64), WO gRO6/04883@ 5HaT/EP2005/008889 34 (CR65R66)q-I?&T%%@mgé?7O; or R60
and R61 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 O to 3 additional heteroatoms
selected 5 from the group of N, 0 and S and may additionally be substituted by one or more of the
following substituents: F, Cl, Br, CF3, O-(C1-C5)-alkyl, (C1-C6)-alkyl, CO(R71), oxo, OH, (C1-
C4)-alkoxy-(C1-C4)-alkyl, hydroxy-(C1-C4)-alkyl, CON(R72)(R73), N(R74)CO(R75), N(R76)(R77),
CO2(R78), SO2Me; 10 R64, R65, R66, R68, R69, R71, R72, R73, R74, R75, R76, R77, R78
independently of one anothd!fPYeA FaTalAYGRISRABUTRT7 1510 RPESRARSJERRr with the
nitrogen atom to which theyaee geonses |9 6imembereskindwteh aparddam the nitrogen atom,
may also include 0-1 further heteroatoms from the group of NH, N-(C1-C6)-alkyl, oxygen and sulfur;
20 g, r independently of one another 0, 1, 2, 3, 4, 5, 6;

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

5
R67, R70
independently of one another OH, O-(C-Cgl-alkyl,
CON(R79)(R80), N{(R81)CO(R82), N(R83)(R&4), COx(R85),
SO-Me, CN, a 3-10 membered ring system having 0 to 3
10 hetercatoms selected from the group of N, O and S, which

may be substituted by one or more of the foliowing
'subst'it'uents: F, Cl, Br, CFj;, {C4-Cs)-alkyl, ‘Ow(Cng)-al'kyi,
CO(R88), oxo, OH; ’ '

15 R79, R80, R81, R82, R83, R84, R85, R86
independently of one another H, (C4-Cg)-alkyi;
or

R79 and R80, R83 and R84

form independently of one another optionally together with the

20 nitrogen atom o which they are bonded a 5-6 membered ring
which, apart from the nitrogen atom, may also include 0-1
further heterocatoms from the group of NH, N-(C.-Cg)-alkyl,
oxygen and suifur.

25  The group Q in the compounds of the formula | particularly preferabiy has
the foliowing meanings:



R67, R70 independently of one another OH, O-(C1-C8)-alkyl, CON(R79)(R80), N(R81)CO(R82),
N(R83)(R84), C02(R85), 25 SOZMe, ON, a 3-10 membered ring system having 0 to 3 heteroatoms
selected from the group of N, 0 and S, which may WO 2006/018280 PCT/EP2005/008889 35 be
substituted by BQE following substituents: F, ClI, Br, CF, (.ﬁ ﬁbqu)ﬁ :(¢;,-C8)-alkyl,
CO(RS86), oxo,ggﬁ;gg@g{%g , R81, R82, R83, R84, R85, R86 5 indeggn gr?ty 0 %Qaariéc%her H,

(C1-C8)-alkyl; or R79 and R80, R83 and R84 form independently of one another optionally together

- with the nitrogen atom to which they are bonded a 5-6 membered ring which, 10 apart from the

nitrogen atom, may also include 0-1 further heteroatdins from the group of NH, N-(C,-C6)-alkyl,
oxygen and sulfur. In a preferred embodiment, W3 in formula Il and W8 in formula Ill are each 15 a
bond. It is further preferred for Q to be a radical of the formula IV in which at least one of the two rings
is a 5-membered ring. 20 Very partjcularly preferred gompounds of thejformula | are those in which Q
has the following meanings: WO 2&()6/018280 PCT/£P2005/008889 N N

Wi WT/WEW? wt w?
NN X
4 | 5 P9 50 Ww\ ,Wm
W\N,W W—-W N
L R

(1 i (V)
in which the meanings are

W1, W2, W3, W4, W5, W8, W7, W8, W8, W10, W11, W12, W13,
W14

5 independently of one another a bohd, C=C, 1 to 4-membered
alkylene or alkylidene chain in which 0-1 carbon atoms outside a
double bond present in the alkylidene chain may be replaced 'by} an
element frorﬁ the group of N(R90), O and 3, preferably a bond, a1- _

“to 4-membered alkylene chain in which 0-1 carbon atoms may be

10 replaced by an element from the group of N(RQO), Cand S;

where the carbon atoms in the groups of the formulae (1), (Ilt) and (IV) may
be substituted by H, F, OH, oxo, (Cs-Ce)alkyl, O-(Ci-Ce)alkyl,
(CR52R53),R54, preferably H, (CR52R53),R54;

15 R87, R88, RA0

H, (Cs-Ca)-alkoxy-(C1-Cy)-alkyl, (Cs-Cg)-alkyl, (C2-Csg)-alkenyt,
(Ca-Ce)-alkynyl, CO(R51), (CR52R53),-R54, CO(CR52R53),-
R5E;

20 RS51 H, (C+-Ce)-alkyl:



PRas~N~N asNtvR~/Ras Res~-NR8\INNN R89NORagNRa\N R89Rag Nh3 NN Ras
RH9 "N N Ras O R89 Ras"N,Reg Ras N N N N 0- N as N~\~ N-R89 N Ras Ras R in which the
meanings are: R89 in the group N-R89: H, (C1-C4)-alkoxy-(C1-C4)-alkyl, (Ci-C6)-alkyl,

(Cicoy eyt AP AGEBIEAEY" 1 ko> s o 20061015280 PETHEFBRONRES 7

independently of one another H, (C1-C8)-alkyl, OH, (C3-C8)- cycloalkyl, (C1-C4)-alkoxy-(C;-C4)alkyl;

33

R52, R53

independently of one another H, (Ci-Cg)-alkyl, OH, (C3-Cg)-
cycloalkyl, (C1-Ca)-alkoxy-(C+-Cs)alkyl;

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

R54, R55

independently of one another OH, 0O~(C4-Cg)-alkyl,
- CON(RS6)RS57), N(RS58)CO(R539), N(RB0)R61), CO,(R562),
10 .S0:Me, CN, a 3-10 membered ring system having 0 to 3
' heteroatoms selected from the group of N, O and 8, which may
be substituted by one or.mbre of thé fd!IoWing substituents: F,

~ CI, Br, CF3, (C+-Cs)-alkyl, O~(C1-Cg)~alky§, CO(R8B3), oxo, OH;

15 R56, R57, R58, R59, R62, R63
| independently of one another H, (C4-Cg)-alkyl;
or
R56 and R57

form optionally together with the nitrogen atom to which they are

20 bonded a 5-6 membered ring which, apart from the nitrogen
atom, may also inciude 0-1 further heteroatoms from the group
of NH, N~(C4-Cg)-alkyl, oxygen and sulfur;

R60, R61

25 independently of one another H, (Ci-Cg)-alkyl, (C4-C4)-alkoxy-
{C1-Cy)-alkyl, Co-Ce)-alkenyl, (Cy-Cslalkynyl, CO(R84),



0, p independently of one another 0, 1, 2, 3, 4, 5, 6; 5 R54, R55 independently of one another OH,
O-(Ci-C8)-alkyl, CON(R56)(R57), N(R58)CO(R59), N(R60)(R61), C02(R62), SOZMe, CN, a 3-10
membered ring system having 0 to 3 10 heteroatoms selected from the group of N, 0 and S, which
may be substit re of the following substituents: F, C# : é -C8)-alkyl,
O-(Cl-C8)-aIkyWﬁoé%§1g<%§;%H; R56, R57, R58, R59, R62, R63 ﬁ\r:’u‘%ngg %fh‘%%)ls%ne another
H, (C1-C8)-alkyl; or R56 and R57 form optionally together with the nitrogen atom to which they are
bonded a 5-6 membered ring which, apart from the nitrogen 20 atom, may also include 0-1 further
heteroatoms from the group of NH, N-(C1-C6)-alkyl3éxygen and sulfur; R60, R61 independently of
one another H, (C1-C6)-alkyl, (C1-C4)-alkoxy- 25 (C1-C4)-alkyl, (C2-C6)-alkenyl, (C2-C6)-alkynyl,
CO(R64), (CR65R66)g-R67, CO(CR68R69)r R70; or R60 and R61 form WO 20061018280
PCT/EP20051008889 38 (cHERREGIHRE neOYeRARRE WEh BieyRB@ Bod&SA 4aom
10-membered mono-, bi- 45 SpiFaRER e WhisheARAB OB iRcATHRGPa BB fomprisgs O t0 3
additional heteroatoms selected from the group of N, 0 and S and may additionally be
10-membered mono-, bi- or spirocyclic ring which, apart from the

nitrogen atom, comprises 0 to 3 additional hetercatoms selected
5 from the group of N, O and S and may additionally be
substituted by one or more of the following substiiuents: F, Cl,
Br, Cks, O-(Cs-Cg)alkyl, (C4-Cg)-alkyl, CO(R71), oxo, OH, (C:-
Cs)-alkoxy-(C1-Cy)-alkyl, hydroxy-(C1-Cs)-alkyl, CON(R72)(R73),
N(R74)CO(R75), N(R76)R77), COx(R78), SC:Me;

16
R64, R65,R66, R68, R69, R71, R72, R73, R74, R75, R76, R77, R78
independently of one another H, (C4-Cg)-alkyt;
or
R76 and R77
15 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 include 0-1 further heteroatoms from the group
of NH, N-(C+-Ce)-alky!, oxygen and sulfur;
20 gqg,r independently of one another 0, 1,2, 3, 4, 5, 6
RG7, R70
independently of one another OH, 0O-(C-Cs)-alkyl,
CON(R79)(R80), N(R81)CO(R82), N(R83)(R84), CO(R85),
25 SO:Me, CN, a 3-10 membered ring system having 0 to 3

heteroatoms selected from the group of N, O and S, which may



5 substituted by one or more of the following substituents: F, Cl, Br, CF3, O-(Ci-C8)-alkyl, (C;
-C6)-alkyl, CO(R71), oxo, OH, (C-- C4)-alkoxy-(Ci-C4)-alkyl, hydroxy-(Ci-C4)-alkyl, CON(R72)(R73),
N(R74)CO(R75), N(R76)(R77), CO2(R78), SO2Me; 10 R64, R65, R66, R68, R69, R71, R72, R73,

R74, R75, R76R/Zo 66181 mespendently of one another H, (C1-C8)-alivyee 806408 4367 form
optionally together with the nitrogen atom to which they are 15 bonded a 5-6 membered ring which,

apart from the nitrogen atom, may also include 0-1 further heteroatoms from the group of NH,

N-(Ci-C6)-alkyl, oxygen and sulfur; g, r independently of one another 0, 1, 2, 3, 4, 5, 6; 20 R67, R70
independently of one another OH, O-(Ci-C8)-alkyl, €TON(R79)(R80), N(R81)CO(R82), N(R83)(R84),
C02(R85), SO2Me, CN, a 3-10 membered ring system having 0 to 3 25 heteroatoms selected from

the group of N, 0 and S, which ubstituted b F Cl C'-C8)-alkyl, O-(Ci-C8)-alkyl,
CO(R86), oxo, OH; WO ﬁ?oé)é%@ggéﬂ SRS sl %?39@5‘& é@i‘té 3, R84, R85,
R86 independently of oneChridthé&x, { (@7%8&%@0{65—8@&&@;& RﬁD(%) &mbR@‘H

R79, R8C, R81, R82, R83, R84, R85, R86
S independently of one another H, (C-Cg)-atkyl;

or
R72 and R80, R83 and R84

form independently of one another optionally together with the
nitrogen atom to which they are bonded a 5-6 membered ring which,
10 apart from the nitrogen aftom, may also include 0-1 further
* heteroatoms from the group of NH, N-(C4-Ce)-alkyl, oxygen and
sulfur.

In a preferred embodiment, W3 in formula it and W8 in formuia 1l are each
15 abond.

It is further preferred for Q to be a radical of the formula IV in which at least

one of the two rings is a 5-membered ring.

20 Very particularly preferred compounds of the formula | are those in which Q
has the following meanings:



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 include 0-1 further
heteroatoms from the group of NH, N-(Ci-C6)-alkyl, oxygen and 10 sulfur; R89 in the group N(R89)2:

independently gfQr I,k (Ci-C6)-alkyl, (Ci-C4)-alkoxy- (Ci-C4)s %@8@ yl,
(C2-C6)-a|kyny%@gaggﬁag%g&RGSR%)q-R67, CO(CR68R69) R70}?§r% ?ﬁée#?v\ﬁg rggﬁzals 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, 0 and S and may additfonally be 20 substituted by one or more of the
following substituents: F, Cl, Br, CF3, O-(C1-C8)-alkyl, (C1-C6)-alkyl, CO(R71), oxo, OH, (C,-
C4)-alkoxy-(C1-C4)-alkyl, hydroxy-(C1-C4)-alkyl, CON(R72)(R73), N(R74)CO(R75), N(R76)(R77),
C02(R78), SO2Me; preferably H, (C1:C5)-alkyl, or the two R89 radicals form together with the 25
nitrogen atom to which ta@y are bondgd a 5 to 6-membéred monocycljc ring which, apart from the

nitrogen atom, compriges 0 to 1 additiohal hetero lected group of N, 0 and S and
may additionally be substituted by o r mqre qf the\WO/2006/018280 PCT/EP2005/008889 40
following substituents:/F, Ci, BroCF8, OCE-C8)- , (C1-C6)- alkyl, CO(R71), oxo, OH,

(C1-C4)-alkoxy-(C1-Ca)rekyl, hydroxy< (C1-C4)-alkyl, CON(R72)@¥73), N(R74)CO(R75),
N(R76)(R77), e

N
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in which the meanings are:
R8Q in the group N-R89:

H, ({Cq-Cy)-alkoxy-(C+-Cy)-alkyl, (C-Cslalky!, (Co-Csl-alkenyl,
5 (C2-Cel-alkynyl, CO(R51), (CR52R53),-R54, CO(CR52R53)-
R55; preferably H, (C4-Cg)-alkyt;

R51 H, (C1-Cg)-alkyt:

10 R52,R53



CO2(R78), SO2Me. 5 It is further preferred for the group Q to have the following meanings: N N R89~
CQCD 8N 8Rag_NNRas Ras89R\NW9 RR89 O 89 {N-R F89 inwhich R89 has_ the
abovementioned meanings. 10 It is particularly preferred for the group Q to have the following

meanings: WOwgg&g%%%df&%T/EP2005/008889 411/N)NN R89§ﬁ%&%§%§gg\g§gin which

R89 has the abovementioned meanings. It is very particularly preferr
37

independently of one another H, (C4-Cglalkyl, OM, (Cs-Cg)-
cycloalkyl, {Cq-Cy)-alkoxy-(C1-Cy)alkyl;

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

L

R54, R55

indepeﬂdahtly of one another OH, O-(Cs-Cq)alkyl,
CON(RSE)R57), N(RS8)CO(R59), N(RBOYR61), CO,(R62),
SO.Me, CN, a 3-10 membered ring system having 0 to 3

10 hetercatoms selected from the group of N, O and S, which may
be substituted by one or more of the following substituents: F,
Cl, Br, CF3, {C1-Cg)-alkyl, O-(C1-Cg)-alkyl, CO(RE3), oxo, OH;

R56, R57, R58, R59, R62, R63
15 independently of one another H, (C-Cg)-alky!;
or

R56 and R57

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

20 atom, may aiso include O-1 further heteroatoms from the group
of NH, N-(C;-Cg)-alkyl, oxygen and sulfur;

R60, Ré1

independently of one another H, (C4-Cg)-alkyl, (C4-C4)-alkoxy-
(C+-Co)-alkyl,  (Co-Ce)alkenyl,  (Co-Ce)-alkynyl, CO(R64),
(CRB5R66),-R67, CO(CR68R69),-R70; or R60 and R61 form

[
L)



5 in which R89 has the abovementioned meanings. The present invention further relates to
compounds of the formula I in which 10 A,B,D,G are independently of one another N or C(R3), and
the total number of nitrogen atoms in this ring is 0-2, preferably 0 or 1, particularly preferably 0; where
the other symigig indpgu'gldiave already been defined above. 15 parprefofgslsaaegdiment, the
present application relates to compounds of the formula | WO 2006/018280 PCT/EP2005/008889 42
in which the meanings are A,B,D,G 5 C(R3); R3 H, F, Cl, Br, CF3, CN, O-(C1-C6)-alkyl,
O-(C1-C4)-alkoxy-(C1-C4)- alkyl, S-(C1-C6)-alkyl, (C1-C6)-alkyl, (Co-C8)-alkylene-aryl, O-(Co-
C8)-alkylene-aryl, N(R4)(R5), S02-CH3, CON(R6)(I3§’) 10 N(R8)CO(R9), CO(R12), (CR13R14)X
O(R15); preferably H, F, CI, Br, CF3, ON, O (C1-C6)-alkyl, (C1-C6)-alkyl, SO2-CH3, CON(R6)(R7),

(C1-Coyalk, (C(R13) (IR IS HAREENT cReTeniely P 268 {EATo 8 By very
very particularly pfeferabW‘in@IHﬁeFed?ﬂzdﬁﬁr, B 58 cyclic ring which, apart from the
nitrogen atom, comprises 0 to 3 additional hetercatoms selacted
from the group of N, O and S and may additionaily be
5 substituted by cne or more of the following substituents: F, Cl,
Br, CF3, O-{C4-Cg)-alkyl, (C+-Cs)-alkyl, CO(RT71), oxo, OH, (Cs-
Cs)-alkoxy-(Cq-Cy)-alky!, hydroxy-(C4-Cy)-alkyl, CON(RT2)RT73),

N(R74)YCO(R75), N(R78)}R77), CO,(R78), SUO.Me;

10 R64, R65, R66, R68, R68, R71, R72, R73, R74, R75, R76, R77, R78
independently of one another H, (Cy-Cg}-alkyl;
or

R76 and R77

7 ‘form optionally together with the nitrogen atom to which they are
15 bonded a 5-6 membered ring which, apart from the nitrogen
atom, may also include C-1 further heteroatoms from the group

of NH, N~{C,-Cs}-alkyl, oxygen and suliur;

g, r independently of one another 0, 1, 2, 3, 4, 5, 6;
20
R67, R70
independently of one another OH, O-(Cs-Cg)-alkyl,
CON(R79)(R80), N(R81)CO(R82), N(R83)}R84), CO,(R85},
SO:Me, CN, a 3-10 membered ring system having 0 to 3
25 heteroatoms selected from the group of N, O and S, which may

be substituted by F, Cl, Br, CF3, (Ci-Cg)-alkyl, O-(C4-Cg)-atkyl,
CO(R86), oxo, OH;



independently of one another H, (C1-C8)-alkyl; or 20 R4 and R5, R6 and R7 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 include 0-1 further heteroatoms from the group of NH,

N-(C1-C6)-alk sulfur; WO 2006/018280 PCT/EP20 12
independently o gﬁ?e%gg@ﬁgrzéﬁ(Cl-CS)-alkyl; R13, R14 5 H; R15 %@%Sﬁﬂm 2,
preferably O, 1, particularly preferably 1. 10 In a further preferred embodiment, A, B, G and D in the
compounds of the formula | are CH. R2 is preferably selected from the group consisting of: 15
(C,-C8)-alkyl, (C1-C4)-alkoxy-(C1-C4)-alkyl, a 3 to I#membered mono-, bi-, tri- or spirocyclic ring
which may include 0 to 3 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, ClI, Br,
CF3, CN, (C1-C6)-alkyl, O-(C1-C8)-alkyl, (Co-C2)-alkylene-aryl, oxo, 20 CO(R41), CON(R42)(R43),

hydroxy, N(R4y5éCO(C -C6)-alkyl, N(R46)(R47) or SO2CH3; preferably (C1-CS)-alkyl,
(C1-C4)-alkoxy{E1-C4f.dl F,ézﬁgo ﬁ@g R84, R85, R86

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

5 K79 and R80, R83 and R84

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 include 0-1 further

hetercatoms from the group of NH, N-(Cs-Ce)-atkyl, oxygen and
10 - sulfur;

R89 in the group N{R89),:

independently of one ancther H, (C:-Cg)-alkyl, (C+-C4)-alkoxy-
(Ci-Cy)-alkyl,  (Co-Ce)-alkenyl,  (Cz-Ces)-alkynyl, CO(R64),
15 (CRGSRSG)Q-RS*/, CO(CRB8R69).-R70; or the two R89 radicals
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
20 substituted by one or more of the following substituents: F, Cl,
Br, Ck3, O-(C+-Cg)-alkyl, (C+-Cs)-alkyl, CO(R71), oxo, OH, (C«-
Cg)-alkoxy-(C4-Cs)-alkyl, hydroxy-(C+-Cqs)-alkyl, CON(R72)(R73),
N(R74)CO(R75), N(R76)XR77), CO.(R78), SO:Me; preferably H,
(C4-Cs)-alkyl, or the two R89 radicals form together with the
25 nitrogen atom to which they are bonded a 5 to 6-membered
monocyclic ring which, apart from the nitrogen atom, comprises
0 to 1 additional heteroatoms selected from the group of N, O

and S and may additionally be substituted by one or more of the



membered mono- or bicyclic ring which may include O to 2 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 25 substituents: F, Cl, Br, CF3, CN, (C1-C6)-alkyl, O-(C1-C8)-alkyl, oxo, CO(R41),
CON(R42)(RAgyNEB48)6dal C6)-alkyl or SO2CH3; WO 2006/018g86 ebiini18884§e8889 44 in
which the meanings are: R41, R42, R43, R45, R46, R47 independently of one another H,
(Ci-C8)-alkyl; 5 or R42 and R43, R46 and R47 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 include 0-1 further 10 heteroatoms fiom the group of NH, N-(Ci-C6)-alkyl, oxygen and
sulfur. R2 is preferably selected from n- propyl n-butyl, iso-butyl, iso-pentyl, cyclopropyl, cyclobutyl,

o pontthorymhenyt TR HRHERE T SO RFF iy YA e R ity somated
(ORI (RO @@Fgﬁ@ A s g S
(N(R36)CO CON(R37), (é%%’&%%?g‘éﬂ aégfﬁa I AR iR 8.

CO,(R78), SO;Me.

it is further preferred for the group Q fo have the following meanings:
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in which R88 has the abovementioned meanings.

10 Itis particularly preferred for the group Q to have the following meanings:



C=C(R32), C=C, SCH2, SO2CH2, particularly preferably OCH2, CH20, N(R36)CO, CON(R37),
(C(R38)(R39))2, (R31)C=C(R32), C=C, SCH2, WO 20061018280 PCT/EP2005/008889 45 SO2CH?2,
very particularly preferably OCH2, CH20, CON(R37), (C(R38)(R39))2, C=C, SCH2; where R31, R32,

R36, R37, R38 ' ndently of one another H, (Cl-C$)-ag% j 55% % lected
from the group%%g’ését?n%éﬁéf ond and N(R16), in which R16 is H or ( -ng)#-%gy, pgr %E?Zrly
preferably bond and NH. 10 The group E in the compounds of the formula | is defined above.
According to the definitions above for E, E may, for example, be a five- or six- membered ring. If the
group E is a five-membered ring, then the groups K 4dnd X in the compounds of the formula | are in a
preferred embodiment arranged in positions 1 and 3 of the five-membered ring. If the group E is a 15
six-membered ring, then the groups K and X are in a preferred embodiment arranged in positions 1
and 4 (that is to say in pare p]osition to one ancpther) of the six-membered ring. E is particularly
preferably selected from the group consisting.pf; WO 2006/018&80 PCT/EP2005/008889 46 F N - N-
‘NN-{N~/08 N/\Nand_ N

B2 r
O

N
= %89

N-E

in which R89 has the abovementioned meanings.

it is very particularly preferred for Q to be

N
RS
N
RBQ
5
in which R89 has the abovementioned meanings.
The present invention further relates to compounds of the formula | in
which
10 AB,DG
are independently of one another N or C(R3), and the total
number of nitrogen atoms in this ring is 0-2, preferably 0 or 1,
particularly preferably 0;
where the other symbols in formula | have aiready been defined above.
15

in a preferred embodiment, the present application relates to compounds of

the formula |



This invention further relates to the use of compounds of the formula | and their pharmaceutical
compositions as MCH receptor ligands. The MCH 5 receptor ligands of the invention are particularly
suitable as modulators of the activity of the MCH 1 R. The role of MCH in regulating the energy
balance has n I mented (Qu, D. et al. Nature 1996, 1SN M. etal. 10
Nature 1998, %@%gﬁéﬁéﬁ}#et al. Endocrinology 2002, 143, 24;@@#@%%%%?@%%@%003, 144,
4831-40; Review: G. Hervieu, Expert Opin. Ther. Targets 2003, 7, 495-511). There are also
indications that MCH antagonists can have a beneficial 15 influence on centrally related disorders
such as, for example, depressions (Borowsky, B. e#d!. Nature Medicine 2002, 8, 825-30; Review: G.
Hervieu, Expert Opin. Ther. Targets 2003, 7, 495-511). WO 2006/018280 PCT/EP2005/008889 47
Compounds of this type are particularly suitable for the treatment and/or prevention of 1. Obesity 5 2.
Diabetes mellitus, especially type 2 diabetes, including the prevention of the sequelae associated
therewith. Particular aspects in this connection are - hyperglycemia, 10 - improvement in insulin

resistance, - inipieUE&Ne MeRDge BRerance, - protection of the pancreatic (3 cells - prevention of
macro- and microvascular disorders

A B,D,G
5 C(R3);
R3 H, F, Cl, Br, CF3, CN, O~(C1-Cg)-alkyl, O-(C1-Cs)-alkoxy-(C+-Cy)-

alkyl, 8~{C4-Ceg)-alkyl, (C1-Cg)-alkyl, (Co-Cs)-alkylene-aryl, O-(Co-
Cg)-alkylene-aryl, N{R4)}R5), S0x-CH;,  CON(RB)RT),
10 N(RB)YCO(RS), CO(R12), (CR13R14),-O(R15); preferably H, F,
Cl, Br, CFs, CN, O-(CsCs)alkyl, (Cs+Ce)lalkyl, SC»-CHs,
CON(RB)RT), N(RS)CC(RQ), CO(R12), (CR13R14),-O(R15),
particularly preferably H, F, Ci, CFj; CN, (C4-Cglalkyl,
(C(R13)(R14))x-O(R15); very particuiarly preferably H, F, Ci, (Ce-
15 Ce)-alkyl; very very particularly preferably H, CHj, F;

R4, RE, R6, R7, R8
independently of one another H, (C+-Cg}-alkyi;
or
20 R4 and R5, R6 and RY

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 aiso include 0-1 further

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



3. Dyslipidemias and the sequelae thereof such as, for example, 15 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 plggmaglighysgsge concentrations 20 - low HDL cholestpiet-popegptaiissragVarious
other conditions which may be associated with the metabolic syndrome, such as: - thromboses,
hypercoagulable and prothrombotic stages (arterial and 25 venous) WO 2006/018280
PCT/EP2005/008889 48 - high blood pressure - heart failure such as, for example (but not restricted
thereto), following myocardial infarction, hypertensi% heart disease or cardiomyopathy 5 5.
Psychiatric indications such as - depressions - anxiety states - disturbances of the circadian rhythm
10 - affection disF%d%r% schizophrenia - addictive disorders Formulations 15

10

15

20

25

independently of one another H, (C+-Cgl-alkyt;

R13, R14
H;
R15 H, (C4-Ceg)-alkyl;
X 0, 1, 2, preferably 0, 1, particularly preferabiy 1.

In a further preferred embodiment, A, B, G and D in the compounds of the

formula | are CH.

R2 is preferably selected from the group consisting of:

{C1-Ce)-alkyl, (C1-Cy)-alkoxy-(Cs-Cy)-alkyl, a 3 to 10-membered mono-, bi-,
tri- or spirocyclic ring which may include 0 to 3 hetercatoms 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, CN, (Ci-Cg)-alkyl, O-(C+-Cg)-alkyl, (Co-C,)-alkylene-aryi, oxo,
CO(R41), CON(R42)R43), hydroxy, N(R45)CO(C+-Cg)-alkyl, N(R46)(R47)
or SC2CH3; preferably (C4-Cg)-alkyl, (C1-Cy)-alkoxy-(C1-Cy)-alkyl, 2 3 1o 10-
membered mono- or bicyclic ring which may include 0 to 2 heteroatoms
selected from the group of oxygen, nitrogen and sulfur, where the ring
system may additionally be substituted by one or more of the foliowing
substituents: F, Cl, Br, CFs;, CN, (C+Csg)alkyl, O-(Cy-Cg)-alkyl, oxo,
CO(R41), CON(R42)(R43), N(R45)YCO(C4-Cs)-alkyl or SO,CHs;



The amount of a compound of formula | 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 20 from
0.001mgtol tyRi Ig%g m 0.01 mg to 50 mg) per day and pe %11,!, 0 Bﬁg ight, for
example Oll%%@gg@% ﬁ]travenous dose may be, for exampl& ' ?ﬁ?@ﬁéé ﬁggOOl 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, 25 for example, from 0.1 ng to 10
mg, typically from 1 ng to 10 mg, per milliliter. Singlé4doses may contain, for example, from 1 mg to 10
g of the active ingredient. Thus, ampoules for injections may contain, for example, WO 2006/018280
PCT/EP2005/008889 49 from | mg 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 forfliRl g s aeingeaas 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 iﬁ?s%t%ﬁ@aﬁiﬂ@,\rﬁ{‘ﬁ&h%‘f‘tﬁh@ﬂngredients 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 10 with the
compound as a single dodadfsranaaniplecdsaaapliethamich(eafdonkain from 0.05% to 95% by weight
of the active ingredient. Other pharmaceutically active substances may likewise be present, including
other compoun®’s of formula I. The pharmaceutical compositions of the

R42 and R43, R46 and R47

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 include 0-1 further

10 heteroatoms from the group of NH, N-(C+-Cs)-alkyl, oxygen and
sutfur.

R2 is preferably selected from n-propyl, n-butyl, iso-butyl, iso-pentyl,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyi, cyclohex-(1)-enyl, phenyi,

15 p-fluorophenyl, p-chlorophenyl, p-bromophenyl, p-tolyl, p-methoxyphenyi,
p-triflucromethylphenyi,

| /

K is preferably selected from the group consisting of:

bond, O, CO, OCH; CH:O, N(R38)CO, N-S0; CON(R37),
20 (C(R38)(R38)),, (R31)C=C(R32), C=C, SCH,, SO,CH,, preferably bond,
0O, CO, OCH; CH0, N(R3B)CO, CON(R37), (C(R38)}{R39)),, (R31)
C= C{R32), C=C, SCH,, SO,CH,, particularly preferably OCH,, CH,O,
N(R36)CO, CON(R37), (C{R38)(R39)), (R31)C=C(R32), C=C, SCHs,,



invention can be produced by one of the known pharmaceutical methods, 15 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 sublingg@!pand/paszsgral (for example 20 subcutaneous, ingepeciidas mi@segmal 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 | used in each case. Coated formulations and coated slow-release formulations
also belong within the 25 framework of the inventioriPreference is given to acid- and gastric juice-
resistant formulations. Suitable coatings resistant to gastric juice comprise cellulose acetate phthalate,

polyvinyl aceta I%h late, hydroxypropylmethylcellulose p;;é late a%oni I of
methacrylic aci%e(aﬁt)ﬁ }-r%éthyyle ethgélr@{%&g.r% \/\%5%%@@/%18 TI 5/Og"§§§yégg§55uitable
pharmaceutical el HEaes toCordl a8@histwatoa may be in the form of separate units such as, for
example, capsules, cachets, suckable tablets or tablets, each of which contain a defined amount of
the compound of formula I; as powders or granules; as solution or suspension in an 5 aqueous or
nonaqueous liquid; or as an oil-in-water or water-in-oil emulsion. These compositions may, as already
mentioned, be p¥&pare® by 3anyR8ditadé pRatmaceutical 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. TrEedmipositidastyrel one another H, (C4-Cg)-atkyl.

X is preferably selected from the group consisting of bond and N{R18), in
which R16 is H or (C1-C8)-alkyl, particularly preferably bond and NH.

10 The group E in the compounds of the formula | is defined above. According
o the definitions above for E, E may, for example, be a five- or six-
membered ring. If the group E is a five-membered ring, then the groups K
and X in the compounds of the formula | are in a preferred embodiment
arranged in positions 1 and 3 of the five-membered ring. If the group E is a

15 six-membered ring, then the groups K and X are in a preferred embodiment
arranged in positions 1 and 4 (that is to say in para position to one another)

of the six-membered ring.

E is particularly preferably selected from the group consisting of:



10 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 wit ditional ingredients. 15 Compressed t ta/ % ed by
tableting the com%ﬁéé&o{r%%a&%lowing form such as, for example, a p% %%%%%ngﬁég , Where
appropriate mixed with a binder, glidant, inert diluent and/or one or more surface-active/dispersing
agent(s) in a suitable machine. Molded tablets can be produced by molding the compound, which is in
powder form and is 20 moistened with an inert liquiddiluent, in a suitable machine. Pharmaceutical
compositions which are suitable for peroral (sublingual) administration comprise suckable tablets
which contain a compound of formula | with a flavoring, normally sucrose and gum arabic or
tragacanth, 25 and pastilles which compri he compound iryamnert base such as gelatin and
glycerol or sucrose and g arabic. PF @; teal co n=- gitable for p teral
administration comp ably sterile agereous preparations<of a comp of la 30 I, which
@i

nrigé prefe
are preferably isotoniche blood of the intended recipient. W@ 2006/01828 TIEP2005/008888
51 These preparations are preferably administered intravenously, although administration may also

take place by subcutanéous, intramusculayoriintradermal injection. These prepéarations can preferably
be produced by miXing\the ompounnd m&k@%sulting sotbtion sherile 5 and
isotonic with blood. Injectable compositions-ofthe inyention gemetally contain fr .1 t0.5% by
weight of the active compound.

3 O '
D )
N and )

E

This invention further relates to the use of compounds of the formula | and
their pharmaceutical compositions as MCH receptor ligands. The MCH

5 receptor ligands of the invention are particularly suitable as modulators of
the activity of the MCH1R.

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.

10 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, 495-511).

There are also indications that MCH antagonists can have a beneficial

15 influence on centrally related disorders such as, for example, depressions
(Borowsky, B. et al. Nature Medicine 2002, 8, 825-30; Review: G. Hervieu,
Expert Opin. Ther. Targets 2003, 7, 495-511).



Pharmaceutical compositions suitable for rectal administration are preferably in the form of
single-dose suppositories. These can be produced 10 by mixing a compound of the formula | with one
or more conventional solid carriers, for example cocoa butter, and shaping the resulting mixture.
Pharmaceuticaw?%%m%itable for topical use on the skin are e,r&fie/?%wg%%é%r of
ointment, cream, lotion, paste, spray, aerosol or 15 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%. 20 Transd&fmal administration is also possible.
Pharmaceutical compositions suitable for transdermal uses can be in the form of single plasters which
are suitable for long-term close contact with the patient's epidermis. Such plasters suitably contain the
active ingrediett T RR SRR QUstasINER BicRaidiBUas g Winkle dppribisribramnassiaasiid/or
dispersed in anpghesil @525 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 Pharmaceutical
Research, 2(6): 318 (1986). WO 2006/018280 PCT/EP2005/008889 52 The compounds of the
formula | are distingisisbeg 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 by 5 their low toxicity and their
few side effects. The compounds can be employed alone or in combination with other weight-reducing

oranorectic 2. Diabetes mellitus, especially type 2 diabetes, including the prevention of

the sequelae associated therewith.

Particular aspects in this connection are

hyperglycemisg,
10 - improvement in insulin resistance,
- improvement in glucose tolerance,
- protection of the pancreatic i cells
- prevention of macro- and microvascular disorders

3. Dyslipidemias and the sequelae thereof such as, for example,
15 atherosclerosis, coronary heart disease, cerebrovascular disorders efc,
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

20 - low HDL cholesterol concentration

4. Various other conditions which may be associated with the metabolic
syndrome, such as:

- thromboses, hypercoagulabie and prothrombotic stages (arterial and
25 Venous)



active ingredients. Further anorectic active ingredients of this type are mentioned, for example, in the
Rote Liste, chapter 01 under weight- reducing agents/appetite suppressants, and may also include
active 10 ingredients which increase the energy turnover of the organism and thus lead to weight
reduction or els %{Iose W ch mfluence the general metabolism of the organism in such a way that an
increased calor 8288t lead to an enlargement of the fat d&&%’%ﬁ@%@%ﬁ%ﬁ%mne intake
leads to a reduction of the fat depots of the organism. The 15 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 particularggor the treatment of type Il diabetes, of
arteriosclerosis and for normalizing lipid metabolism and for the treatment of high blood pressure. 20
Combinations with other medicaments The compounds of the invention can be administered alone or
in combination with oégbrbritard fuedwrpharmacologically active substances 25 which have, for
example, beneficial effects on metabolic disturbances or disorders frequently associated therewith.
Examples of such Fnedﬁeamefﬁ&iwesltumedk;amn@oantniptelo&baﬁ biadd rglsicinsed atitietiafoetics, 2.
active ingredients for tg) &E@wt e %Eg¥§; %9&5 C\}((&{O %%8%{9%,? 80 PE%EIPP%%%BE/SQO%% 53 3.
antiatherosclerotic medicame ts eS| y agents, 5. antiin mmatory active mgredlents
cardiomyopathy

5. Psychiatric indications such as

depressions

- anxiety states

- disturbances of the circadian rhythm
10 - affection disorders

- schizophrenia

- addictive disorders

Formulations

The amount of a compound of formula { necessary to achieve the desired
biological effect depends on a number of factors, for example the specific
compound chosen, the intended usé, the mode of administration and the
clinical condition of the patient. The daily dose is generally in the range
20 from 0.001 mg to 100 mg (typically from 0.01 mg to 50 mg) per day and per
kilogram of bodyweight, 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,
25  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 1 mg to 10 g of the

active ingredient. Thus, ampoules for injections may contain, for example,



6. active ingredients for the treatment of malignant tumors 5 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 assocja ith diahetes. 10 They can be combined Withét' ? fgtg invention
of the formula ?&%éﬁh&égrgg%a synergistic improvement in the effe t%ﬁ%@% f%Q?B §he active
ingredient combination can take place either by separate administration of the active ingredients to
the patient or in the form of 15 combination products in which a plurality of active ingredients are
present in one pharmaceutical preparation. Examplég which may be mentioned are: Antidiabetics 20
Suitable antidiabetics are disclosed for example in the Rote Liste 2001, chapter 12 or the USP

Dictionary of USAN and International Drug Names, US Pharmacopeia, Rockville 2003. Antidiabetics
include all insufitesrant rigsulin délvatnge's ssuthsasglerdneaniteitdatioss) (sbetvwortanbgs.com) or

desoribed in W UK E1E oy St Soi 28 (e A esca IR GEBBRST of RbcS Naliiek A/S fo

example. WO 20060418280 POT/EFZD05/008888c54ymheabyaftyefféchivie fiibatgcemic tetive
ingredients inclyde. Brefgral,, SUllRRYINIGAR: Rigranides, imealiinides Lxapazelidinediages.

5 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 liguid or both and is preferably formulated

10 with the compound as a single dose, for exampie as a fablet, 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 |. The pharmaceutical compositions of the

invention can be produced by one of the known pharmaceutical methods,

15 which essentially consist of mixing the ingredients with pharmacologically

acceptable carriers and/or excipients.

Pharmaceutical compositions of the invention are those suitable for oral,

: recté!, topical, peroral {for exampie sublingual) and parenterai {(for exampile

20 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 {reated and

on the nature of the compound of formula | used in each case. Coated

formulations and coated slow-release formulations also belong within the

25 framework of the invention. Preference is given fo acid- and gastric juice-

resistant formulations. Suitable coatings resistant to gastric juice comprise

cellulose acetate phthalaie, polyvinyl acetate phthalate,

hydroxypropyimethylceliulose  phthalate and anionic  polymers of
methacrylic acid and methyl methacrylate.

30



thiazolidinediones, glucosidase inhibitors, glucagon antagonists, oral GLP-1 agonists, DPP-IV
inhibitors, potassium channel openers such as, for 5 example, those disclosed in WO 97/26265 and
WO 99/03861, insulin sensitizers, inhibitors of liver enzymes involved in the stimulation of

luconeogenesis and/or gl nolysis, modulators of glucose uptak ﬁc%f Wg'%éalter lipid
?netabolism antﬁ§aaqi§5ﬁ(§'%§%§é in the blood lipid composition, com%&?ﬁggg \%ﬁ 0g é food intake
or food absorption, 10 PPAR and PXR modulators and active ingredients which act on the ATP-
dependent potassium channel of the beta cells. In one embodiment of the invention, the compounds of
the formula | are administered in combination with iggulin. 15 In one embodiment of the invention, the
compounds of the formula | are administered in combination with substances which influence hepatic

glucose production such as, for example, glycogen phosphorylase inhibitors (see: WO 01/94300, WO
02/096864, WGS0B4184 988 riwar<20i03/ eanzative 087 104l 88iministiatembodimentintiibecompounds

lbttamide, olBAHE Sl or GinaBie. D2 ONe EHEom ekt dSRATEs of the
formula I are adatiigtsarethictombittatidwith anrdetive idgfe@émmm actsenaheaTidependent
B AL, R A R ASRARS:

5 aqueocus or nonaqueous liguid; or as an oil-in-water or water-in-cil
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

10 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.

15 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
surface-active/dispersing ageni(s) in a suitable machine. Molded tablets
can be produced by molding the compound, which is in powder form and is

20 moistened with an inert liquid diluent, in a suitable machine.

Pharmaceutical compositions which are suitable for peroral (sublingual)
administration comprise suckable tablets which contain a compound of
formula | with a flavoring, normally sucrose and gum arabic or fragacanth,

25  and pastilles which comprise the compound in an inert base such as gelatin
and glycerol or sucrose and gum arabic.

Pharmaceutical compositions suitabie for parenteral administration
comprise preferably sterile aqueous preparations of a compound of formula
30 |, which are preferably isotonic with the blood of the intended recipient.



In one embodiment, the compounds of the formula | are administered in combination with a biguanide
such as, for example, metformin. In a further embodiment, the compounds of the formula | are
administered in combination with a megiitinide such as, for example, repaglinide. In one embodiment,
the compounds of the formula | are administered in 10 combination with a thiazolidinedione such as,
for example, cifiR28%8/43i84f%zone, rosiglitazone or the compound€ GiEEFAAPR{88P89/41007 of
Dr. Reddy's Research Foundation, in particular 5-[[4-[(3,4-dihydro-3-
methyl-4-oxo-2-quinazolinylmethoxy]phenyllmethyl]-2,4-thiazolidinedione. 15 In one embodiment, the
compounds of the formula | are in combination withsa DPPIV inhibitor as described, for example, in
W098/19998, W099/61431, W099/67278, W099/67279, W001/72290, WO 02/38541, W003/040174,
in particular P 93/01 (1-cyclopentyl-3-methyl-l-oxo-2- pentanammonium chloride), P-31/98, LAF237
(1-[2-[3-hydrox%é&manemaﬂ@t}fdmmim;a@mﬂmmwidi@eﬁﬂi@émaﬁrhammmﬁsﬁﬂb((?ﬂ@;g%S)-Aa-fluoro-l-

2-hydroxy-1,1-dimethylethyl)aming]-acetyl]pyrroliding-2-carbonitrile mongbenzenesulfonate). In one
[e[Enbo):iimer{t O%ﬁ?ﬁ\?&%ﬁgﬁ '2Wea Xon%%%utngd%go?) ft%lcéefo?r\’ﬁu%{ %Lﬁga%éfamfﬂg?@éﬁ Cﬁlij%éw)rr%ination with
a PPARgammaénigaisististichjastifor. Ekesplerepsiglitazeneapioyiifarane. WO-2006/018280
PCT/EP2005/008889 .56 In one emhadiment, the compounds of the formula | are administered in
combination wim%g%é%%nc s iWhﬂ%i%%’§/eéf?é}CC{n6ﬁag@E 'f%-ei 5%%?’@, 5 U&'@@I&é@'&%ireetly or
indirectly fér examdpisoiiniC WER 68306844 jc RETERNBHIArandfRET lhPOBB49En orally

contain from 0.1 fo 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
10 by mixing a compound of the formula | 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
préferabiy in the form of ointment, cream, lotion, paste, spray, aerosol or
15 oil. Carriers which can be used are petrolatum, ianolin, polysthylene
glycols, alcohols and combinations of two or more of these substances.
The active ingredient is generally present in a concentration of from 0.1 fo

15% by weight of the composition, for example from 0.5 to 2%.

20 Transdermal administration is also possible. Pharmaceutical compositions
suitable for transdermal uses can be in the form of single plasters which
are suitabie for long-term close contact with the patient's epidermis. Such
plasters suitably contain the active ingredient in an agueous solution which
is buffered where appropriate, dissolved and/or dispersed in an adhesive or

25 dispersed in a polymer. A suitabie 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 Pharmaceutical Research, 2(6): 318 (1986).



In one embodiment, the compounds of the formula | are administered in combination with an
a-glucosidase inhibitor such as, for example, miglitol or acarbose. 10 In one embodiment, the
compounds of the formula | are administered in combination with more than one of the

aforementioneghgeBpAENFRER8. IN combination with a sulfonylurea gngimatiosming dagigpnylurea

and acarbose, repaglinide and metformin, insulin and a sulfonylurea, insulin and metformin, insulin
and troglitazone, insulin and lovastatin, etc. 15 Lipid modulators In one embodiment of the invention,
the compounds of the formula | are administered in combination with an HMGCoA-reductase inhibitor,
such as 20 lovastatin, fluvastatin, pravastatin, simvastatin, ivastatin, itavastatin, atorvastatin,
rosuvastatin. In one embodiment of the invention, the compounds of the formula | are administered in

combination wirégl}g bile acid a(%ssor 'onfinhibigor (see(,sjéo . 25 example, US 6 %%g,? 4, US 6,221,897,
08 6.277.831, B CREI AR ErO bR 7 RSO SUTSMY P PR PSCBRB SR 52 one
embodiment ofiithid imegabolistheatahtheyrs phthiedermyuiasitaiee admirikieteddostynbingtion with a
polymeric bile ?cid adsorbent SUCh(S?HS]%f rex%[#u%g, cholestyramine or colesevelam. 5 In one

t

embodiment of the T %W,gtl?'er SUNEE Forfr Fé? “&éf%i&ér ﬁpd?)if'?fb‘?n%i‘tion with a
cholesterol absoiptionaizshinitdr=as sdesseived fenexampedoo (260027 , dise7etislike, igueside,

pamaquesgde. their low toxicity and their few side effects. The compounds can be
emplioyed aione 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 01 under weight-
reducing agents/appetite suppressants, and may also inciude active
10 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
15 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 i
diabetes, of arteriosclerosis and for normalizing lipid metabolism and for

the treatment of high blood pressure.

20

Combinations with other medicaments

The compounds of the invention can be adminisiered alone or in
combination with one or more further pharmacologically active substances
25 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,



10 In one embodiment of the invention, the compounds of the formula | are administered in
combination with an LDL receptor inducer (see, for example, US 6,342,512). In one embodiment, the
compounds of the formula | are administered in 15 combination with bulking agents, preferably

insoluble bulki for example, carob/Caromax(r) (Zunft %ﬁ# se%lé

preparation fo%%/t@fﬁﬁggerchoIesterolemia, ADVANCES IN 'I_'H'Fk Pﬁo%@? ep-BOct), 18(5),
230-6). Caromax is a carob-containing product from Nutrinova, Nutrition Specialties & Food
Ingredients GmbH, Industriepark 20 Hoechst, 65926 Frankfurt/Main)). Combination with Caromax(r) is
possible in one preparation or by separate administfation of compounds of the formula | and

Caromax(r). Caromax(r) can in this connection also be administered in the form of food products such
as, for example, in bakery  products or muesli bars. 25 In one embodiment of the invention, the

compounds of the formaRFHI8rsHRIERReAIFBBBIRation with a PPARalpha agonist. WO
2006/018280 PCTEP204pA}873% RfhiB, one embodiment of the invention, the compounds of the

formula | are administered in combination with a fibrate such as, for example, fenofibrate, gemfibrozil,
clofibrate, bezafibrite. ST BRBTEMBGINASAIE! P #BRtRN, the compounds of the formula | are

administered in combingggp\,rbvy,i;@rggg@ﬁ@éc@p&@@@im' A{lmﬁﬁ[@ﬁgﬁi{rﬂﬁﬁbg the invention, the
compounds of the formula | are administered in combination with a CETP inhibitor, e.g. CP- 529, 414
10 (torcetrapib). 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.

10

They can be combined with the compounds of the invention of the formula |
in particular for a synergistic improvement in the effect. Administration of
the active ingredient combination can iake place either by separate
administration of the active ingredients to the patient or in the form of
15 combination products in which a plurality of active ingredients are present

in one pharmaceutical preparation.

Examples which may be mentioned are:

Antidiabetics
20

Suitable antidiabetics are disclosed for exampie in the Rote Liste 2001,
chapter 12 or the USP Dictionary of USAN and International Drug Names,
US Pharmacopeia, Rockville 2003. Antidiabetics inciude all insulins and
insulin derivatives, such as, for example, Lantus® (see www.lantus.com) or

25 Apidra®, and other fast-acting insulins (see, US 6,221,633), GLP-1
receptor modulators, as described in WO (01/04146 or else such as those
disclosed in WO 98/08871 of Novo Nordisk A/S for example.



In one embodiment of the invention, the compounds of the formula | are administered in combination
with an ACAT inhibitor. 15 In one embodiment of the invention, the compounds of the formula | are
administered in combination with an MTP inhibitor such as, for example, implitapide. In one

embodiment ofwr@ WSM@W compounds of the formula | are 20 %%?F i %?%?Bm ination with
an antioxidant. In one embodiment of the invention, the compounds of the formula’l are "administered
in combination with a lipoprotein lipase inhibitor. 25 In one embodiment of the invention, the
compounds of the formula | are administered in combination with an ATP-citrate lyase inhibitor. WO
2006/018280 PCT/EP2005/008889 59 In one embodtment of the invention, the compounds of the

formula | are administered in combination with a squalene synthetase inhibitor. 5 in one embodiment
of the invention, the compounds of the formula | are administered in combination with a lipoprotein(a)

antagonist. Ant@b%s‘?&?ﬁbé?ﬁ?‘itb’ﬁw BreQahEEaNReAEBY tnd WRRSHAEE thslteRpatiptesatihe formula |

are administergggfarg@m@g@tion vﬂ@@}gg@@@ inhib}t{%gwﬁno%%'for e@gg[gzeg{gﬂ%;m@ge
embodiment, the further active ingredient is fenfluramine or 15 dexfenfluramine. In another

embodiment, tHE fFTHEINSSHOB3RgreliRSE et IMIRECTM aSbiRBERMbBRIRRMNI e (W RtRkr active
ingredient is rimpabaghor@i) & furiherismbedisieni:dbe conpaunds obdhrfonnuiaiarg,

administered , i
5 example, those disclosed in WO 97/26265 and WO 88/03861, insulin
sensitizers, inhibifors of liver enzymes involved in the stimuiation of
gluconeogenesis and/or glycogenolysis, modulators of glucose uptake,
compounds which alter lipid metabolism and lead to a change in the blood
lipid composition, compounds which reduce food intake or food absorption,
10 PPAR and PXR modulators and active ingredients which act on the ATP-

dependent potassium channel of the beta cells,

In one embodiment of the invention, the compounds of the formula | are

administered in combination with insulin.

15

in one embodiment of the invention, the compounds of the formula | are

administered in combination with substances which influence hepatic

glucose production such as, for example, glycogen phosphorylase

inhibitors (see: WO 01/84300, WO 02/096864, WO 03/0849023, WO
20 03/084822, WO 03/104188).

in one embodiment, the compounds of the formula | are administered in
combination with a sulfonylurea such as, for example, tolbutamide,

glibenciamide, giipizide or glimepiride.
25
in one embodiment, the compounds of the formula | are administered in

combination with an active ingredient which acts on the ATP-dependent

potassium channel of the beta cells, such as, for example, tolbutamide,



in combination with CART modulators (see "Cocaine-amphetamine- regulated transcript influences
energy metabolism, anxiety and gastric emptying in mice" Asakawa, A, et al., M.: Hormone and
Metabolic 25 Research (2001), 33(9), 554-558), NPY antagonists, e.g. haphthalene- 1-sulfonic acid

{4-[(4-aminoqu % -2+ lfaé? )methyl] WO 2006/018280 PCT/EP2

cyclohexylmetw 5«?%% k%r)ﬂorlde (CGP 71683A), MC4 agonists'( 55% %85%%8889
1-amino-1,2,3,4-tetrahydronaphthalene-2-carboxylic acid [2-(3a-benzyl-
2-methyl-3-o0x0-2,3,3a,4,6,7-hexahydropyrazolo[4,3-c]pyridin-5-yl)-1-(4-
chlorophenyl)-2-oxoethyllamide; (WO 01/91752)), oféxin antagonists (e.g. 5
1-(2-methylbenzoxazol-6-yl)-3-[1,5]naphthyridin-4-viurea; hydrochlorides (SB-334867-A)), CBI
antagonists/inverse agonists, H3 antagonists/inverse agonists (e.qg.
3-cyclohexyl-1-gibeamastige 1Bz etelindriinaiar 6pp3odieidin-5-yl)propan-1-one oxalic acid salt
(WO 00/63208)); TNF agonists, CRF antagonists (e.g. [2-methyl-9-(2,4,6-trimethylphenyl)-9H-1,3,9 10
triazafluoren-4- yI]dipropyIamine (WO 00/66585)), CRF BP antagonists (e.g. urocortin), urocortin

agonists, [33 agonists (e. (4 chloro 3- methanesulfonylmethylphenyl)-2-[2-(2,3-dimethyl-1
H-indol-6- onx$ frieemepdeimVe 019sBENe MSKHE @RanmsEAeSstimulating

hormone) ago%ﬁﬁx&%'ﬂaﬁ @H@Pﬁﬁé@ﬁstﬂ% Khéd 13 for exampie, metformin.
chloro-2,5-dimethoxyphenyl)-5-(2-cyclohexylethyl)thiazol-2-ylcarbamoyl]- 5,7-dimethylindol-l-yl}acetic

acid trifluorpacetic acid salt (WO 99/15525)); serotonin reuptake inhibitors (e.g. dexfenfluramine),
mixed serotoninergic and noradrenergic compounds (e.g. WO 00/71549), 5HT agonists e.g. 1-(3-

ethylbenzofurap, 7syhipiRerazins sl acidsal Ve R84 Ha. BRIAL 2900istsingalapig

antagonists, ghrelin antagonists, MCH antagonists,
in combination with a megiitinide such as, for example, repaglinide.

in one embodiment, the compounds of the formula | are administered in
10 combination with a thiazolidinedione such as, for example, 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-guinazolinylmethoxylphenyllmethyi}-2,4-thiazolidinedione.

15 In one embodiment, the compounds of the formula | are in combination with
a DPPIV inhibitor as described, for example, in WOQO88/19098,
WOQ0/61431, WQO29/67278, WO8S/67279, WO01/72290, WO 02/38541,
WO03/040174, in particular P 93/01 (1-cyclopentyl-3-methyl-1-oxo-2-
penfanammonium chloride), P-31/98, LAF237 (1-{2-[3-hydroxyadamant-1-

20 ylamino)acetyijpyrrolidine-2-(S)-carbonitrile), 73021 ((28, 4S)-4-fluoro-1-
[[{2-hydroxy-1, 1-dimethylethyl)aminol-acetyl]pyrrolidine-2-carbonitrile

monobenzenesulfonate).

In one embodiment of the invention, the compounds of the formula | are
25 administered in combination with & PPARgamma agonist such as, for

example, rosiglitazone, pioglitazone.



MGIuURS5 antagonists, opioid antagonists, growth hormone (e.g. human growth hormone), growth
hormone-releasing compounds (6-benzyioxy-I- (2-diisopropylaminoethylcarbamoyl)-3,4-dihydro-1
H-isoquinoline-2 carboxylic acid tertiary butyl ester (WO 01/85695)), CNTF, CNTF 25 derivatives (e.g.
Axokine), TRH i éé example, EP 0 462 884), uncouplin Ezﬂ}a lators,
leptin agonists‘&%%?@r% i%’]zé% Lee, Daniel W.; Leinung, Matthew %gg R avds)é‘g/ig-gggna, 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 30 (bromocriptine, Doprexin), lipase/amylase inhibitors
(e.g. WO 00/40569), PPAR modulators (e.g. WO 066/8312), RXR modulators or TR-[3 agonists. WO
2006/018280 PCTIEP2005/008889 61 In one embodiment of the invention, the further active

ingredient is leptin. In one embodiment, the further active ingredient is dexamphetamine, 5
amphetamine, faedei@ p@RERbriin CampaE b igthe dolmysurdsbTigierastniula | are

administered in, compination,with sedicamentmhavinpyaiasis arihe carepant cirgyiation, and the

vascular system, such as, for example, ACE inhibitors (e.g. 10 ramipril), medicaments which act on the

angiotensin-rerfifie SiEstepedcAdiam antigdniste WetaBlockedssre IondlemMbodipedshe
compounds of the-fatmyta4-are administereshin gambination with medicaments having an

antiinflammatory eftect. 15 In one embodiment, the compounds of the formula | are administered in
combination with medicaments which are employed for cancer therapy and cancer prevention.

In one embodiment, the compounds of the formula | are administered in
combination with an e-glucosidase inhibitor such as, for example, miglitol

of acarbose,

10 in one embodiment, the compounds of the formula | are administered in
combination with more than one of the aforementioned éompounds, e.g. in
combination with a sulfonylurea and metformin, a sulfonylurea and
acarbose, repaglinide and metformin, insutin and a sulfonylurea, insulin and

metformin, insulin and froglitazone, insulin and lovastatin, etc.

15

Lipid modulators

In one embodiment of the invention, the compounds of the formuia | are
administered in combination with an HMGCoA-reductase inhibitor, such as
" 20 lovastatin, fluvastatin, pravastatin, simvastatin, ivastatin, itavastatin,

atorvastatin, rosuvastatin.

in one embodiment of the invention, the compounds of the formula | are
administered in combination with a bile acid absorption inhibitor (see, for

25  example, US 6,245,744, US 6,221,897, US 6,277,831, EP 0683 773, EP
0683 774).



20 It will be appreciated that every suitable combination of the compounds of the invention with one or
more of the aforementioned compounds and optionally one or more other pharmacologically active
substances is regarded as falling within the protection conferred by the present invention. 25 The
activity of the C%%ﬁﬁ%z \q'a tested as follows: WO 2006/018280 PCT/EP2005/008889 62 Cloning
of the cDNA fo A receptor, preparation of a recombindrt HER283¥0P&%8%vhich
expresses the human MCH receptor, and functional measurements with the recombinant cell line took
place in analogy to the description by Audinot et al. (J. Biol. Chem. 276, 13554 5 13562, 2001). A
difference from the reference was, however, the usesgf the plasmid pEAK8 from EDGE Biosystems
(USA) for the construction of the expression vector. The host used for the transfection was a
transformed HEK cell line named "PEAK Stable Cells" (likewise from EDGE Biosystems). Functional
measurements lof theecettitadiakid mffitheaftier tboad ditie noohagounists(MCHEiddeypee saree of ligand

of the invention ith t id,_Qf -1 IP tus fro olecular Devices (USA), using
protocols of theaagﬁgg%%?sgﬁéﬂﬁ:g%c %ﬁ??‘%%%hﬁ&%%%gﬁﬁ ?ﬁ% a“Jir?gSr%erc ?cnef?eugtﬁv%a% tested on
female NMRI niiges Adtepieitthcesty o nfeedfocaEfeveithe test product was administered by
gavage. The animals were housed singly with free access to drinking water and were offered
condensed milk 30 minutes after administration of the product. The 20 condensed milk consumption
was determined every half hour for 7 hours, and the general wellbeing of the animals was observed.
The measured milkne embodiment of the invention, the compounds of the formula | are

administered in combination with a cholesterol absorption inhibitor as
described for example in WO 0250027, or ezetimibe, tiqueside,
pamaqueside.

10 In one embodiment of the invention, the compounds of the formula | are
administered in combination with an LDL receptor inducer (see, for
example, US 6,342,512).

in one embodiment, the compounds of the formula | are administered in
15 combination with bulking agents, preferably insoluble bulking agents (see,
for example, carob/Caromax® (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
20  Hoechst, 65926 Frankfurt/Main)). Combination with Caromax® is possible
in one preparation or by separate administration of compounds of the
formula | and Caromax®. Caromax® can in this connection also be
administered in the form of food products such as, for example, in bakery

products or muesii bars.
25

In one embodiment of the invention, the compounds of the formula | are

administered in combination with a PPARalpha agonist.



consumption was compared with the vehicle-treated control animals. Table 1: Anorectic effect relating
to compounds of the formula | which 25 have no linker L, measured as the reduction in the cumulative
milk consumption of treated compared with control animals. WO 2006/018280 PCTIEP2005/008889
63 0 A=B R2 -Brn (]) Example Oral dose Reduction in @lﬁ@ d% kg]
consumption am g? &éggo%ro 9 30 82 The examples and preparat%%ﬂl%tho sg} etalled below
serve to illustrate the invention without, however, restricting it. 5 Preparation methods The compounds
of the invention of the formula | can be prepared with the aid of reactions known in principle. For
example, the compounds were obtained according the following general reaction schemes. 10 WO
20061018280 PCT/EP2005/008889 64 RI\

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a fibrate such as, for example,

fenofibrate, gemfibrozil, clofibrate, bezafibrate.

L

in one embodiment of the invention, the compounds of the formula | are

administered in combination with nicotinic acid or niacin.

in one embodiment of the invention, the compounds of the formula { are
administered in combination with a CETP inhibitor, e.g. CP- 529, 414
10 (torcetrapib).

In one embodiment of the invention, the compounds of the formula | are

administered in combination with an ACAT inhibitor.

15 in one embodiment of the invention, the compounds of the formula | are
administered in combination with an MTP inhibitor such as, for example,

implitapide.

In cne embodiment of the invention, the compounds of the formula | are

20  administered in combination with an antioxidant.

In one embodiment of the invention, the compounds of the formula | are

administered in combination with a lipoprotein lipase inhibitor.

25 In one embodiment of the invention, the compounds of the formula | are

administered in combination with an ATP-citrate lyase inhibitor.



NO, N NO2 NHz HNC~) R H2, Pd(OH)2 R11rI'\1~ R\% fC2C03, DMF Method B F Method C N ( ~
RR"™ A RR\N, CDI, NHR2'R3'Re'N A\N Method A Rai O RI, = Boo TFA Method D R, RI'=HR
A R4'COOH, TOTU N N Method E Ra-\(" 0 Rfi HR5'COR6' R Rs N N polymer R~ N ~ ~ N/ Method

GB R9 WO 2006/018280 PCT/EP2005/008889
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in one embodiment of the invention, the compounds of the formula | are

administered in combination with a squalene synthetase inhibitor.

5 in one embodiment of the invention, the compounds of the formula | are

administered in combination with a lipoprotein(a) antagonist.
Antiobesity agents

10 In one embodiment of the invention, the compounds of the formula | are
administered in combination with a lipase inhibitor such as, for example,

oriistat.

in one embodiment, the further active ingredient is fenfluramine or

15 dexfenfluramine.

in another embodiment, the further active ingredient is sibutramine.

In another embodiment, the further active ingredient is rimonabant.

20

In a further embodiment, the compounds of the formuia | are administered
in combination with CART modulators (see "Cocaine-amphetamine-
reguiated transcript influences energy metabolism, anxiety and gastric
emptying in mice" Asakawa, A, et al., M.. Hormone and Metabolic
25 Research (2001), 33(9), 554-558), NPY antagonists, e.g. naphthalene-

1-sulfonic acid {4-[{4-aminoquinazolin-2-ylamino)methyl]-



HR\R9'CH2X R RR7 N O N Method HR'N 6 N Descriptions of the general methods used are to be
found by way of example at the following places: Methods A, B and C in Example 1; 5 Method D in
Example 2; Method E in Example 4; WO 2006/018280 PCT/EP2005/008889 65 Method F in Example

5; Method G in , thod H in Example 185. 5 Examples I tions a) Mode of
drawing the str\lﬁﬁgﬁmﬁﬁé\éao Only non-hydrogen atoms are depi‘c?éﬂ%% %W structural
formulae of the examples given. b) Salt forms Many of the compounds of the invention are bases and
can form salts with 15 appropriately strong acids. In particular, after purification of the compounds by
HPLC chromatography using a trifluoroacetic acid-céitaining mobile phase they may be in the form of
hydrotrifluoroacetates. These can be converted into the free bases shown by simple treatment of a

solution of the salts for example with sodium carbonate solution. 20
cyclohexylmethyilamide; hydrochloride (CGP 71683A), MC4 agonists (e.g.

1-amino-1,2,3 4-tetrahydronaphthalene-2-carboxylic  acid [2-(3a-benzyl-
2-methyl-3-ox0-2,3,3a,4,6,7-hexahydropyrazolo[4, 3-cipyridin-5-yi)-1-(4-
chicrophenyh)-2-oxcethyllamide; (WO 01/21752)), orexin antagonists {e.g.
5  1-(2-methylbenzoxazol-6-y!}-3-[1,5]naphthyridin-4-viurea;  hydrochiorides
(SB-334867-A)), CB1 antagonists/inverse agonists, H3 antagonists/inverse
agonists (e.g. 3-cyclohexyl-1-{4,4-dimethyl-1,4,8,7-tetrahydroimidazo[4,5-
clpyridin-5-yhpropan-1-one oxalic acid salt (WO 00/63208)); TNF agonists,
CRF antagonists (e.g. [2-methyl-8-(2,4,6-trimethyiphenyl)-9H-1,3,9-
10 triazafiuoren-4-ylldipropylamine (WO 00/66585)), CRF BP antagonists (e.g.
urocortin}, urocortin  agonists, B3 agonists (e.g.  1-{4-chloro-3-
methanesulfonylmethylphenyl}-2-[2-(2,3-dimethyl- 1H-indo/-6-
yioxy)ethylamino]ethanot; hydrochloride (WO 01/83451)), MSH
(melanocyte-stimulating hormone) agonists, CCK-A agonists (e.g. {2-[4-(4-
15 chiore-2,5-dimethoxyphenyl)-5-(2-cyclohexylethyhithiazol-2-yicarbamoyl]-
5,7-dimethylindol-1-yl}acetic acid trifluoroacetic acid salt (WO 99/15525));
serotonin reuptake inhibitors (e.g. dexfenfluramine), mixed serotoninergic
and noradrenergic compounds (e.g. WO 00/71549), bHT agonists e.g. 1-(3-
ethylbenzofuran-7-yl)piperazine oxalic acid sait (WO 01/08111), BRS3
20 agonists, galanin antagonists-, ghrelin antagonists, MCH antagonists,
mGIuRS antagonists, opioid antagonists, growth hormone (e.g. human
growth hormone), growth hormone-releasing compounds (8-benzyioxy-1-
{2-diisopropylaminosthylcarbamoyl)-3,4-dihydro-1H-isoquinclineg-2-
carboxylic acid tertiary butyl ester (WO 01/85695)), CNTF, CNTF
25 derivaiives (e.g. Axoking), TRH agonists (see, for example, EP 0 462 884),
uncoupling protein 2 or 3 modulators, leptin agonisis (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(8), 873-881}, DA agonists
30 (bromocriptine, Doprexin), lipase/amylase inhibitors (e.g. WO 00/40569),
PPAR modulators (e.g. WO 00/78312), RXR modulators or TR-B agonists.



) Units of the characterizing data The unit of the stated molecular weights is "g/mol". Peaks observed
in the mass spectrum are indicated as integral quotient of the molar molecular ion mass and of the
charge on the molecular ion (m/z). 25 Example 1

5-{4-[3-(4-Phengx pgue %é: reido)phenyl}-2,5-diazabicyclo[2.2.1)heptane-2- carboxylic acid tert-butyl
oster WO 20060/5300 HeIBER2005/008880 66 H 1= O 10 N a MethSiAELACRAIARFEEP
4-phenoxyaniline (185 mg) in DMF (1 ml) was added dropwise to a solution, cooled to OC, of
carbonyidiimidazole (162 mg) in DMF (1 ml). After 30 minutes,
5-(4-aminophenyl)-2,5-diazabicyclo[2.2.1]heptane-2¢ tarboxylic acid tert-butyl ester (289 mg) in DMF
(1 ml) was added dropwise. The reaction solution was kept firstly at room temperature for 2 10 hours
and then at 80C for 30 minutes. The mixture was added dropwise to water (20 ml), and the resulting
precipitate was filtered off with suction and washed with water. Alternatively, the product can also be
extracted with ethyl acetate and purified after concentration by chromatography. The product with the
molecular weight 6h80DT8® (TRORIANAS 4y MISICE SIS HS Adtk+H)gasi ataindebiirthis way.
5-(4-Aminophenyl)-2,5-diazabicyclo[2.2.1]heptane-2-carboxylic acid tert- butyl ester Method B

in one embodiment, the further active ingredient is dexamphetamine,

5 amphetamine, mazindole or phentermine.

In one embodiment, the compounds of the formuia | are administered in
combination with medicaments having effects on the coronary circulation
and the vascular system, such as, for example, ACE inhibitors (e.g.
10 ramipril), medicaments which act on the angiotensin-renine system,

calcium antagonists, beta blockers etc.

In one embodiment, the compounds of the formula | are administered in

combination with medicaments having an antiinflammatory effect.

15

in one embodiment, the compounds of the formula | are administered in
combination with medicaments which are employed for cancer therapy and

cancer prevention.

20 It will be appreciated that every suitable combination of the compounds of
the invention with one or more of the aforementioned compounds and
optionally one or more other pharmacologically active substances is

regarded as falling within the protection conferred by the present invention.

25 The activity of the compounds was tested as foliows:



20 A suspension of 5-(4-nitrophenyl)-2,5-diazabicyclo[2.2.1]heptane-2- carboxylic acid tert-butyl ester
(450 mg) and palladium(ll) hydroxide (20% on carbon; 0.15 g) in ethanol (30 ml) was vigorously
stirred under a hydrogen atmosphere (atmospheric pressure) for 3 hours. The catalyst was then
removed by filtggd ifrate was concentrated. The product %g% weight of
289.38 (C16H2%%g?;%&gma£gs%: 290 (M+H+) was obtained in this vz\'lgél(jv'/\'{IL C?(;ég 018%90
PCT/EP20051008889 67 5-(4-Nitrophenyl)-2,5-diazabicyclo[2.2.1 Jheptane-2-carboxylic acid
tent-butyl ester Method C 5 A suspension of 2,5-diazabicyclo[2.2.1]heptane-2-carboxylic acid
tert-butyl ester (400 mg) and potassium carbonate 800 mg) in DMF (5 ml) was mixed with
4-fluoronitrobenzene (290 mg). After 2 hours, the reaction mixture was poured into water, and the
resulting precipitate was filtered off with suction, Alternatively, the product can also be extracted with

ethyl 10 acetat& ' dHNBuielarePOh S Ttr & n e MAEL AP P he RIERRIALIMItHthe molecular
weight of 319.36 {6 GHZA NBOAPOY 24E She 3G M B ¥4as aRERes ik tig Ways ki fpxample 2
1-[4-(2,5-Diazabicc%/clo[2._2.1 lkept-2-yl)phenyl]-3- 4-phenoxyph%r}1%&urea H\0Of~a[CNaN)WN,
H 20 Method A SBIUGBATGY SRR A IPRRFoXBham jGrIaBIBHEryReS Bnfidngk place i

analogy to the description by Audinot et al. (J. Biol. Chem. 278, 13554~

13562, 2001). A difference from the reference was, however, the use of the

piasmid pEAKS from EDGE Biosystems (USA) for the construction of the

wn

expression vector. The host used for the transfection was a fransformed
HEK cell line named "PEAK GStable Cells” (likewise from EDGE
Biosystems). Functional measurements of the celiular calcium flux afier
10 addition of agonist (MCH) in the presence of ligand of the invention took
place with the aid of the FLIPR apparatus from Molecular Devices (USA),

using protocois of the apparatus manufacturer.

Biological test model

15

The anorectic effect was tested on female NMRI mice. After withdrawal of
feed for 17 hours, the test product was administered by gavage. The
animals were housed singly with free access to drinking water and were
offered condensed milk 30 minutes after administration of the product. The
20 condensed milk consumption was determined every half hour for 7 hours,
and the general wellbeing of the animals was observed. The measured milk

consumption was compared with the vehicle-treated control animais.

Table 1. Anorectic effect relating to compounds of the formula | which
25 have no linker L, measured as the reduction in the cumulative

milk consumption of treated compared with control animals.



bicyclo[2.2.1]heptane-2-carboxylic acid tert-butyl ester (80 mg) in dichloromethane (1 ml) was mixed
with trifluoroacetic acid (1 ml). After two hours at room temperature, the reaction mixture was made
alkaline with 25 saturated potassium carbonate solution, and the aqueous phase was extracted twice
with dichloromethane, The comhined organic phases were dried over. sium _sulf nd
concentrated. ?&(gggﬂ%}g‘\y\%guriﬁed WO 2006/018280 PCT/Eonﬁ%ag%%%g%g@m%arative
HPLC. The product with the molecular weight of 400.48 (C24H24N402); MS (ESI): 401 (M+H+) was
obtained in this way. Example 3 5 4-(4-Chlorophenyl)piperidine-1-carboxylic acid [4-(1
-methylhexahydro- pyrrolo[3,4-b]pyrrol-5-yl) phenyl] @nide O H N-\-N CI- 1\1 H
4-(1-Methylhexahydropyrrolo[3,4-b]pyrrol-5-yl)phenylamine was reacted by 10 method A initially with
carbonyldiimidazole and then with 4-(4 chlorophenyl)piperidine. The product with the molecular weight
of 439.01 (C25H31 CIN40); MS (ESI): 439 (M+H+) Was obtained in this way. 4-(1 -M ethyl
hexahydropyrrolo[3,4-b]pyrrol-5-yl)-phenylamine 15 %iMethyloct ,gpyrrolo[3,4-b]pyrrole (EP 0 393
424) was reacted by method C and B. The goducpﬁm the motecularyveight of 217.32 (C13H19N3);
MS (ESI): 218 (M+H+) was obtaifed in-flais Way. 20 Exaﬁé@ﬂ{fﬁb%ﬁ@ﬁﬂ-met@hexahyd
ropyrrolo[3,4-b]pyrrol-5- R ‘;’ G—I

()

Example Oral dose | Reduction in
cumulative milk
[mg/kgl | consumption as
% of the control

S 30 82

The examples and preparation methods detailed below serve to iflustrate

the invention without, however, restricting it.

Preparation methods

The compounds of the invention of the formula | can be prepared with the
aid of reactions known in principle. For example, the compounds were

obtained according to the following general reaction schemes.

10



yl)phenyllbenzamide O H )---\O N\/N ~N' H 25 WO 2006/018280 PCTIEP2005/008889 69 Method
E TOTU (78 mg) and ethyldiisopropylamine (31 mg) were added, followed by
4-(1-methylhexahydropyrroio[3,4-b]pyrrol-5-yl)phenylamine to a solution of 4-isobutoxybenzoic acid
(46.4 mg) in D%@(gdﬁ@%ﬁgg gMfter areaction 5 time of three hours g ¢a9pHepHRGEARE]gthe mixture
was diluted with sodium |car%onate solution and ethyl acetate. After separation of the phases, the
agqueous phase was extracted with ethyl acetate, and the combined organic phases were dried over
magnesium sulfate and concentrated. The residue was purified by preparative HPLC. The product 10
with the molecular weight of 393.53 (C24H31 N302P4MS (ESI): 394 (M+H+) was obtained in this way.
Example 5 4-(4-Chlorophenyl)piperidine-1-carboxylic acid [4-(5- 15 meth
ylhexahydropyrrolo[3,4-c]pyrrol-2-yl)phenyllamid e OH CI/\CN4N, NN H
2-Methyloctahydropyrrolo[3,4-gJpyrrole was reacted as described in Example 3 initially to give
4-(5-methylhexahydigpyrrolo[3,4xc]pyrrol-2- y,l),\-J 20 phenylamine and theniféacted with

carbonyldumldazole nd finaty With 4 R@
a H2, Pd(OH)2 |
K}/’ K2o03, DME Method B \l)
! Method C riz N
-

C 2
\8)_ . ADN_R;

GOl NHRZRY Ry, —@ :ﬁ
A

Method A a4’ = Boo A
Method D
N R1'=H

B N
H

p  B4COOH, TOTU -@—Nij)
Method E By \<
0

R,

RECORE

H R R
R e NaCNBH3- o N
~
W’N N /N Method G R,
T

H
R b RCHZX
N Ry
~y e 2 @ Q/)
/N N Method H
R7|

Descriptions of the general methods used are to be found by way of

example at the following places:
Methods A, B and C in Example 1;
5  Method D in Example 2;

Method E in Example 4;



(4-chlorophenyl)piperidine. The product with the molecular weight of 439.01 (C25H31CIN40); MS
(ESI): 439 (M+H+) was obtained in this way. 2-M ethyloctahyd ropyrrolo [3,4-c] pyrrole 25 Method F A
solution of 2-benzyl-5-methyloctahydropyrrolo[3,4-c]pyrrole (2.4 g) in methanol (60 ml) was mixed with
ammonium formate)éZ.l and palladium WO 2006/018280 PCT/EP2005/008889 70 on carbon (5%,
0.12 g), and th¥heGie ?@ﬁjxed for 8 hours. After cooling, the rdtfe A SRFRARIACREESitered and
concentrated. The crude product could be directly reacted further. The product with the molecular
weight of 126.20 (C7H14N2); MS (ESI): 127 (M+H+) was obtained in this 5 way.
2-Benzyl-5-methyloctahydropyrrolo[3,4-c]pyrrole A gelution of
5-benzyl-2-methyltetrahydropyrrolo[3,4-c]pyrrole-1,3-dione (3.6 g) in THE (15 ml) was added dropwise
to a suspension of lithium 10 aluminum hydride (1.68 g) in THE (20 ml) while cooling in ice. The
mixture was héédsddcto Fefitelk farbleobiys and then, at 0C, water (1.8 ml), sodium hydroxide solution
(10 M; 1.8 ml) and water (2.5 ml) were cautiously added. The precipitate was filtered off with suction
and washed Wimqu'% @?gaég@%lé@%f@tgate was concentrated. The product with the molecular weight
of 15 216.33 (C14H20ON2); MS (ESI): 217 (M+H+) was obtained in this way.
5-Benzyl-2-methyltetrahydro yrrolo[3,4-9_]pyrrole-1,3-dione Trifluoroacetic acid (2.4 g) was added
dropwise to a s%ff&iﬁjdﬁ B é@h@&methyltrimethyl silanylmethyl a mine (5.1 g) and
1-methylpyrrole-2,5 20 dione (2.98 g) in dichloromethane (50 ml) at OC. Stirring at OC for 15 minutes
was followed by further stirring at room temperature for one hour.

5 Exampies

General explanations

a} Mode of drawing the structural formulae

10 Oniy non-hydrogen atoms are depicted for clarity in the structural formulae

of the examples given.

b) Salt forms
Many of the compounds of the invention are bases and can form saits with
15 appropriately strong acids. in particular, after purification of the compounds
by MPLC chromatography using a trifluoroacetic acid-containing mobile
phase they may be in the form of hydrotrifluorcacetates. These can be
converted into the free bases shown by simple freatment of a solution of
the salts for example with sodium carbonate solution.
20
¢) Units of the characterizing data
The unit of the stated molecular weights is “g/mol”. Peaks observed in the
mass spectrum are indicated as integral quotient of the molar molecular ion
mass and of the charge on the molecular ion (m/z),
25

Example 1
5-{4-[3-(4-Phenoxyphenyl)ureido]phenyl}-2,5-diazabicyclo[2.2. 1]heptane-2-
carboxylic acid tert-butyl ester



The reaction mixture was diluted with dichloromethane, washed with sodium bicarbonate solution and
water, dried over magnesium sulfate and concentrated. The product with the molecular weight of
244.30 25 (C14H16N202); MS (ESI): 245 (M+H+) was obtained in this way. Example 6 WO

2006/018280 P, 89 71 4-Butoxy-N-[4-(5-methy[hexa%)§h,r zj i -
pyrrol-2- yI)phek@?%ﬁgmH IN N2 ,---/ N H 4-Butoxybenzoic aci I%?éb §§Q§§%§ﬁ
4-(5-methylhexahydropyrrolo[3,4- 5 c]pyrrol-2-yl)phenyfamine by method E. The product with the
molecular weight of 393.53 (C24H31N302); MS (ESI): 394 (M+H+) was obtained in this way. 10
Example 7 4-(4-Chlorophenyl)piperidine-1-carboxylié@cid [4-(4-
methylhexahydropyrrolo[3,2-b]pyrrol-1-yl)phenyilamid e /O N CIN\N H <D/ H N- 15
4-(4-Methylhexahydropyrrolo[3,2-b]pyrrol-1-yl)phenylamine was reacted by method A with

carbonyldiimidazoie and finally with 4-(4-chlorophenyl)- piperidine. The product with the molecular
weight of 439.01 (C25H31 CIN4O); MS (ESI): 439 (M+H+) was obtained in this way.

saeler e

Method A
5 A solution of 4-phenoxyanitine (185 mg) in DMF (1 ml) was added dropwise
to a solution, cooled to 0°C, of carbonyidiimidazole {162 mg) in DMF (1 mi).
After 30 minutes, 5-(4-aminophenyt)-2,5-diazabicyclo[2.2.1]heptane-2-
carboxylic acid tert-butyl ester (289 mg) in DMF (1 ml) was added
dropwise. The reaction solution was kept firstly at room temperature for 2
10 hours and then at 80°C for 30 minutes. The mixture was added dropwise to
water (20 mi), and the resulting precipitate was filtered off with suction and
washed with water. Alternatively, the product can also be extracted with
ethyl acetate and purified after concentration by chromatography. The
product with the molecular weight of 500.60 (C29H32N404); MS (ESI): 501
15 (M+H+) was obtained in this way.

o-(4-Aminophenyl)-2,5-diazabicycio[2.2. 1]heptane-2-carboxylic acid tert-
butyl ester
Method B
20 A suspension of 5-{4-nitrophenyl)-2,5-diazabicyclo[2.2.1]heptane-2-
carboxylic acid tert-butyl ester (450 mg) and palladium(il) hydroxide (20%
on carbon; 0.15¢g) in ethanol (30 ml) was vigorously stirred under a
hydrogen atmosphere (atmospheric pressure) for 3 hours. The catalyst was
then removed by filtration, and the filirate was concentrated. The product
25 with the molecular weight of 289.38 (C16H23N302); MS (ESH): 280 (M+H+)
was obtained in this way.



20 4-(4-Methylhexahydropyrrolo[3,2-b]pyrrol-1-yl)phenylamine
1-Methyl-4-(4-nitrophenyl)octahydropyrrolo[3,2-b]pyrrole was hydrogenated by method B using
methanol as solvent and palladium on carbon (5%) as catalyst. The product with the molecular weight
of 217.32 (C13H 6?26 %%FB ): 218 (M+H+) was obtained in this 280
PCTIEP2005/0 5?5 % thyl-4-(4-nitrophenyl)octahydropyrrolo[ V%ﬁﬁ)@\%?ég re of
1-(4-nitrophenyl)octahydropyrrolo[3,2-b]pyrrole (0.7 g), formaldehyde (37%; 0.27 ml), formic acid
(0.28 ml) and dioxane (1 ml) was heated to reflux for two hours. The cooled reaction mixture was
mixed with 5 hydrochloric acid (2M; 1.7 ml) and coné@ntrated. The residue was taken up in water, and
potassium hydroxide was added until the reaction was strongly alkaline. The resulting precipitate was
filtered off with suction. The product with the molecular weight of 247.30 (C13H17N302); MS (ESI):
248 (M+H+) w%é%ﬁiﬁfﬁ@b%yﬁév&a@lamqccmw[&&aﬁﬂi%mmﬁppwn@[wcb]pwmaﬂ
Octahydropyrrelg{3,2-bjpyrrole (0.50 g) was reacted by method C with 4- fluoronitrobenzene (0.53 g).
The product with the molecular weight of 233.27 (C12H15N302); MS (ESI): 234 (M+H+) was
obtained in this way. 15 Octahydropyrrolo[3,2-b]pyrrole 1,4-Dibenzyloctahydropyrrolo[3,2-b]pyrrole
was debenzylaigd-hy method F using palladium(ll) hydroxide (20% on carbon). The product with the

molecular welght of 112 18 (C6H12N2); MS (ESI): 113 (M+H+) was
A suspension of 2,5-diazabicyclo[2.2.1Theptane-2-carboxylic acid tert-butyl

ester (400 mg) and potassium carbonate (300 mg) in DMF (5 mh) was
mixed with 4-fluoronitrobenzene (290 mg). After 2 hours, the reaction

mixture was poured into water, and the resulting precipitate was filtered off
with suction. Alternatively, the product can aiso be extracted with ethyl

10 acetate and purified after concentration by chromatography. The product
with the molecular weight of 319.36 (C18H21N304); MS (ESH: 320 (M+H+)
was obtained in this way.

15 Example 2 _
1-14-(2,5-Diazabicyclo[2.2.1]hept-2-yl)phenyi]-3-(4-phenoxyphenylurea

sholUel

20 Method D
A solution of 5-{4-{3-(4-phenoxyphenyl)ureido]phenyl}-2 5-diaza-
bicycio[2.2.1]heptane-2-carboxylic acid teri-butyl ester (80 mg) in
dichloromethane (1 ml) was mixed with trifluoroacetic acid (1 ml). After two
hours at room temperature, the reaction mixiure was made alkaline with
25 saturated potassium carbonate solution, and the agueous phase was
extracted twice with dichloromethane. The combined organic phases were

dried over magnesium sulfate and concentrated. The residue was purified



20 obtained in this way. 1,4-Dibenzyloctahydropyrrolo[3,2-b]pyrrole A mixture of
1,3,4,6-tetramethanesulfonyloxyhexane (20.6 g), benzylamine (39.6 ml) and dioxane (550 ml) was
refluxed for three hours. Triethylamine 25 (60.5 ml) and acetyl chloride (25.9 ml) were added to the
cooled reaction\8D12008/0482840 minutes, the reaction mixture was cpCHRiretep5I00gRge residue
was partitioned between hydrochloric acid (6 N) and ethyl acetate. The aqueous phase was basified
with sodium hydroxide solution (10 N) and extracted 4 times with ethyl acetate. The combined organic
phases 30 were dried over magnesium sulfate and %%ncentrated. The product with the WO
2006/018280 PCT/EP2005/008889 73 molecular wéight of 292.43 (C20H24N2); MS (ESI): 293
(M+H+) was obtained in this way. 1,3,4,6-Tetramethanesuifonyloxyhexane 5 Methanesulfonyl

chiorice (30.4 ) s AHeL(3 eolien.of ayiten 3 4.5 REAle (8 ip PYidng (420 m a

-45C. After reaction at ice- bath temperature for a time of three hours, the mixture was poured into
hydrochloric acié¢4 N4 H&RS Mt (e BeibRAt@vvislwasdobfaiied suttienvahe product with the
molecular weight of 462.54 (C10H2201254); 10 MS (ESI): 463 (M+H+) was obtained in this way.
Hexane-1,3,4,6-tetraole 4-Methylmorpholine 4-oxide (50% in water) was slowly added to a mixture of
hex-3-ene-1,6-§i6R([7eg], acetone (77 ml), water (150 ml), tert-butanol 15 (77 ml),

methanesuslfona@e&%%%% RRRTRINE.9SERIR (578 m%cﬁﬂefﬁ.gé?@%% h g%@%&%mwas

concentrated and purified by column chromatography on silica gel
acetate/methar®dir19[3,4-bpyrrol-5-yl) phenyl] amide

OO0

4-(1-Methylhexahydropyrrolo[3 4-bjpyrrol-5-yl)phenylamine was reacted by
10 method A initially with carbonyldimidazole and then with 4-(4-

chiorophenyi)piperidine. The product with the molecular weight of 439.01

(C25H31CIN4O); M8 (ESI): 439 (M+H+) was obtained in this way.

4-(1-Methylhexahydropyrrolo[3,4-b]pyrrol-5-yl)-phenyiamine

15 1-Methyloctahydropyrrolo[3,4-bjpyrrole (EP 0 393 424) was reacted by
method C and B. The product with the molecular weight of 217.32
(C13H19N3); MS (ESI): 218 (M+H+) was obtained in this way.

20  Example 4
4-Isobutoxy-N-[4-(1-methylhexahydropyrrolo[3,4-blpyrrol-5-
yhphenyllbenzamide

%04@;@

25



The product with the molecular weight of 150.18 (C6H1404); MS (ESI): 151 (M+H+) was obtained in
this way. 20 Example 8 4-Butoxy-N-[4-(4-methylhexahydropyrrolo[3,2-b]pyrrol-1- yl)phenyl)
benzamide O FINH N-DHN 25 4-Butoxybenzoic acid was reacted with

4-(4-methylhexgfy B ee%I380%8 - b]pyrrol-1-yl)phenylamine by methog & /HiBinsiHakwis the
molecular WO 2006/018280 PCT/EP2005/008889 74 weight of 393.53 (C241-1311\1302); MS (ESI):

394 (M+H+) was obtained in this way. Example 9 5 4-(4-Chlorophenyl)piperidine-1-carboxylic acid
[4-(5- methylhexahyd ropyrrolo[3,4-b]pyrrol-1-yl)phenyllamide O N4 NH CIN
5-Methyloctahydropyrrolo[3,4-b]pyrrole (EP 0 393 4§§) was initially converted as described in
Example 3 into 4-(5-methylhexahydropyrrolo[3,4- 10 b]pyrrol-1-yl)-phenylamine and then reacted with
carbonyldumld%g{ﬁoayg
TOTU (78 mg} and ethyldiisopropylamine (31 mg) were added, foliowed by
4-(1-methythexahydropyrrolo{3,4-blpyrrol-5-y)phenylamine to a solution of
4-isobutoxybenzoic acid (46.4 mg) in DMF (2 mi) at 0°C. After a reaction
5 tme of three hours at room temperature, the mixture was diluted with
sodium bicarbonate solution and ethyl acetate. After separation of the
phases, the aqueous phase was exiracted with ethyl acetate, and the
combined organic phases were dried over magnesium sulfate and
concentrated. The residue was purified by preparative HPLC. The product
10 with the molecular weight of 393.53 (C24H31N3C2); MS (ESI): 304 (M+H+)
was obtained in this way.

Example 5
4-(4-Chiorophenyl)piperidine-1-carboxylic acid [4-(5-
i5 meththexahydropyrroto[B 4-cipyrroi-2-yhphenyljamide

OO oo

2-Methyloctahydropyrrolo[3,4-clpyrrole  was reacted as described in
Example 3 initially to give 4-(5-methylhexahydropyrrolo[3,4-c]pyrrol-2-yi)-
20 phenylamine and then reacted with carbonyidiimidazole and finally with 4-
(4-chiorophenyt)piperidine. The product with the molecular weight of 439.01
(C25H31CIN4O); MS (ESI): 439 (M+H+) was obtained in this way.

2-Methyloctahydropyrrolo[3,4-clpyrrole

25 Method F
A solution of 2-benzyl-5-methyloctahydropyrrolo[3,4-clpyrrole (2.4 g) in
methanol (60 ml) was mixed with ammonium formate (2.1 g) and palladium



subsequently with 4-(4-chlorophenyl)piperidine. The product with the molecular weight of 439.01
(C25H31CIN40); MS (ESI): 439 (M+H+) was obtained in this way. 15 Example 10
N-[4-(4-Acetyl-1-0xa-4,7-diazaspiro[4.4]non-7-yl)phenyl]-4- butoxybenzamide 0O NQN " ~N OD 20

A mixture of 4-gutppodsid1@zaxopyrrolid in-1-yl)phanyllbenzamid a (Fong petiEnetange (12 mg),
potassium carbonate (27 mg) and dichloromethane (3 ml) was stirred for 48 hours, and then acetyl

chloride (16 mg) was added. After 20 hours, the mixture was diluted with dichloromethane, washed
with water, dried over magnesium sulfate and concentrated. The WO 2006/018280
PCT/EP2005/008889 75 residue was purified by prgBarative HPLC. The product with the molecular
weight of 437.54 (C25H31N304); MS (ESI): 438 (M+H+) was obtained in this way. 5

4-Butoxy-N-[4-(3-oxopyrrolidin-1-ybDphenyl)benzamide 4-Butoxybenzoic acid yvas reacted with
(Lt choxe 1 B0 T A O R R A PR TR TR i o
acetone (10 mtpohsgnitted veitiviianastolusme suifenitiacet(modobhydeater 409 Mhe andidlae mixture
was refluxed for 8 hours, After addition.of triethylamine 10 £0.5 ml), th mjxtur was diluted with water
and extracted \ﬁﬁ%de[{#y %[ggeta%%.gf‘ ee&éygg%?g ’Eé%?s&ep%ﬁv%% d%%e“‘d %&’ec}t%eta&ﬁ@si %?%t%ugﬁ{d

weight of 126.20 (C7H14N2); MS (ESI): 127 (M+H+) was obtained in this

5 way.

2-Benzyl-5-methyloctahydropyrrolo[3,4-clpyrrole
A solution of 5-benzyl-2-methyltetrahydropyrroiof3,4-cipyrroie-1,3-dione
(3.6 g) in THF (15 ml) was added dropwise to a suspension of fithium
10 aluminum hydride (1.68 g) in THF (20 ml) while cooling in ice. The mixture
was heated to refiux for 4 hours and then, at 0°C, water (1.8 mi), sodium
hydroxide solution (10 M; 1.8 mi) and water (2.5 ml} were cautiously added.
The precipitate was filtered off with suction and washed with ethyl acetate.
The filtrate was concentrated. The product with the molecular weight of
15 216.33 (C14H20N2); MS (ESI): 217 (M+H+) was obtained in this way.

8-Benzyl-2-methyltetrahydropyrrolo]3,4-c]pyrrole-1,3-dione
Trifluoroacetic acid (2.4 g) was added dropwise to a solution of benzyi-
methoxymethyltrimethylsitanylimethylamine (5.1 g) and 1-methyipyrrole-2,5-
20 dione (2.98 g) in dichloromethane (50 mi) at 0°C. Stirring at 0°C for 15
minutes was followed by further stirring at room temperature for one hour.
The reaction mixture was diluted with dichloromethane, washed - with
sodium bicarbonate solution and water, dried over magnesium sulfate and
concentrated. The product with the molecular weight of 244.30
25 (C14H16N202); MS (ESI): 245 (M+H+) was obtained in this way.

Example 6



concentrated. The product with the molecular weight of 352.44 (C21H24N203); MS (ESI): 353 (M+H+)
was obtained in this way. 15 4-(1,4-Dioxa-7-azaspiro[4.4]non-7-yl)phenylamine Trimethylchlorosilane
(9.3 g) was slowly added to a solution of 1-benzyl-3- pyrrolidinone (5.0 g) in dichloromethane (30 ml)

and ethylene giyaol26h6/pgB2%iter 18 hours, the mixture was poured iptorgpgigouBysiagige solution
(IN). The organic phase was separated off, dried over magnesium 20 sulfate and concentrated. The

residue was dissolved in methanol (30 ml), and ammonium formate (5.2 g) and palladium hydroxide
(10% on carbon, 300 mg) were added. The mixture_ was refluxed for 8 hours, filtered and
concentrated. The residue was reacted with 4-fluorofitrobenzene by method C. Finally, hydrogenation
by method B was carried out. The 25 product with the molecular weight of 220.27 (C121-1161\1202);
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4-Butoxybenzoic acid was reacted with 4-(5-methylhexahydropyrrolo[3,4-

5 clpyrroi-2-yl)phenylamine by method E. The product with the molecular
weight of 393.53 (C24H31N302);, MS (ESI): 394 (M+H+) was obtained in
this way.

10 Example 7
4-(4-Chlorophenyl)piperidine-1-carboxylic acid [4-(4-
methylhexahydropyrrolo[3,2-bipyrrol-1-yl)phenyilamide

«Q*@’“@'%

15 4-(4-Methylhexahydropyrrolo[3,2-bjpyrrol-1-yh)phenylamine was reacted by
method A with carbonyldiimidazole and finally with 4-(4-chlorophenyi)-
piperidine. The product with the molecular weight of 438.01
(C25H31CIN4O); MS (ESI): 439 (M+H+) was obtained in this way.

20 4-(4-Methylhexahydropyrroio[3,2-blpyrrol-1-yl)phenylamine
1-Methyl-4-(4-nitrophenyhoctahydropyrrolo[3,2-blpyrrole was hydrogenated
by method B using methanol as solvent and palladium on carbon (5%) as
catalyst. The product with the molecular weight of 217.32 (C13H19N3): MS
(ESI): 218 (M+H+) was obtained in this way.

25
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1-Methyl-4-(4-nitrophenyl)octahydropyrroio{3,2-b]pyrrole
A mixture of 1-(4-nitrophenyljoctahydropyrrolof3,2-blpyrrole (0.7 g},
formaldehyde {37%; 0.27 mi), formic acid {0.28 ml) and dioxane {1 mi) was
heated to reflux for two hours, The cooled reaction mixture was mixed with
5  hydrochloric acid (2M; 1.7 mi) and concentrated. The residue was taken up
in water, and potassium hydroxide was added until the reaction was
strongly alkaline. The resulting precipitate was filtered off with suction. The
product with the molecular weight of 247.30 (C13H17N302); MS (ES!): 248
(M+H+) was obtained in this way.

16
1-(4-Nitrophenyl)octahydropyrrolo[3,2-bjpyrrole
Octahydropyrrolo[3,2-bipyrrole (0.50 g) was reacted by method C with 4~
fluoronitrobenzene (0.53.g). The product with the molecular weight of
233.27 (C12H15N302); MS (ESI): 234 (M+H+) was obtained in this way.

15

Octahydropyrrolo]3,2-blpyrrole

1,4-Dibenzyloctahydropyrroio[3,2-b]pyrrole was debenzylated by method F

using paliadium(ll) hydroxide (20% on carbon). The product with the

molecular weight of 112,18 (C6H12N2); MS (ESI: 113 (M+H+) was
20 obtained in this way.

1,4-Dibenzyioctahydropyrrolo[3,2-blpyrrole
A mixture of 1,3,4,6-tetramethanesulfonyloxyhexane (20.6 g), benzylamine
(39.6 mi) and dioxane (550 mi) was refluxed for three hours. Triethylamine
25 (60.5 ml) and acetyl chloride (25.8 ml) were added to the cooled reaction
solution. After 40 minutes, the reaction mixture was concentrated and the
residue was partitioned between hydrochioric acid (6 N) and ethyl acetate.
The aqueous phase was basified with sodium hydroxide solution (10 N)
and extracted 4 times with ethyl acetate. The combined organic phases

30 were dried over magnesium sulfate and concentrated. The product with the
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molecular weight of 282.43 (C20H24N2); MS (ESI): 283 (M+H+) was
obtained in this way.

1.3,4,6-Tetramethanesulfonyloxyhexane

i

Methanesulfonyl chloride (30.4 ml) was added to a solution of hexane-
1.,3,4,6-tefracle (8.3 g) in pyridine (150 mi) at —45°C. After reaction at ice-
bath temperature for a time of three hours, the mixture was poured into
hydrochloric acid (4 N). The resulting precipitate was filtered off with
suction. The product with the molecular weight of 462.54 (C10H2201254);
10 MS (ESI): 463 (M+H+) was obtained in this way.

Hexane-1,3,4,6-tetraole
4-Methylmorpholine 4-oxide (50% in water) was slowly added to a mixiure
of hex-3-ene-1,6-diol (7.2 g}, acetone (77 mi), water {150 ml), tert-butanol
15 (77 ml), methanesulfonamide (5.9 g) and potassium osmate (228 mg). After
12 hours, the mixture was concentrated and purified by column
chromatography on silica gel (mobile phase: ethyl acetate/methanol 3:1).
The product with the molecular weight of 150.18 (C6H1404); MS (ESI):
151 (M+H+) was obtained in this way.

20
Example 8
4-Butoxy-N-{4-(4-methylhexahydropyrrolof3,2-bipyrrol-1-
yhiphenyl] benzamide

25 %

4-Butoxybenzoic acid was reacted with 4-(4-methylhexahydropyrrolo{3,2-
blpyrrol-1-yl)phenylamine by method E. The product with the molecular
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weight of 303,63 (C24H31N302); MS (ESI): 384 (M+H+) was obtained in
this way.

Example ©
5  4-{4-Chiorophenyi)piperidine-1-carboxylic acid [4-{5~
methythexahydropyrrolo]3,4-bipyrrol-1-yhphenyllamide

OOt

5-Methyloctahydropyrrolo[3,4-blpyrrole (EP 0393 424) was  initially
converted as described in Example 3 into 4-(5-methylhexahydropyrrolo[3,4-

10 b]pyrrol-1-yl)-phenylamine and then reacted with carbonyldiimidazole and
subsequently with 4-(4-chlorophenyl)piperidine. The product with the
molecular weight of 439.01 (C25H31CIN4AQ); MS (ESI): 439 (M+H+) was
obtained in this way.

15
Example 10
N-[4-(4-Acetyl-1-0xa-4,7-diazaspiro[4 .4]non-7-yl)phenyl]-4-
butoxybenzamide

O
0 Y
N
N
fo’@“@ /J(J
O
20 A mixture of 4-bufoxy-N-[4-(3-oxopyrrolidin-1-yl)phenyllbenzamide (70 mg),
ethanolamine (12 mg), potassium carbonate (27 mg) and dichloromethane
(3 ml) was stirred for 48 hours, and then acetyl chioride (16 mg) was

added. After 20 hours, the mixture was diluted with dichloromethane,

washed with water, dried over magnesium sulfate and concentrated. The
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residue was purified by preparative HPLC. The product with the molecular
weight of 437.54 (C25H31N304); MS (ES!): 438 (M+H+) was obtained in

this way.

L

4-Butoxy-N-[4-(3-oxopyrrolidin-1-vl)phenyilbenzamide

4-Butoxybenzoic acid was reacted with 4-(1,4-dioxa-7-azaspiro{4 .4}non-7-
yhjphenylamine by method E. The resulting amide (0.25g) in acstone
(10 ml) was mixed with para-toluenesulfonic acid (monohydrate, 109 mg),
and the mixiure was refluxed for 8 hours. After addition of triethylamine
10 (0.5mi), the mixture was diluted with water and exiracted with ethyl
acetate. The organic phase was dried over magnesium sulfate and
concentrated. The product with the molecular weight of 352.44
(C21H24N203); MS (ESI): 353 (M+H+) was obtained in this way.

15 4-{1,4-Dioxa-7-azaspiro[4.4]lnon-7-yl)phenylamine
Trimethylchlorosilane (9.3 g) was slowly added to a solution of 1-benzyl-3-
pyrrolidinone (5.0 g) in dichloromethane (30 ml) and ethylene glycol
(2.67’ g). After 18 hours, the mixture was poured into sodium hydroxide
solution (1N). The organic phase was separated off, dried over magnesium

20 sulfate and concentrated. The residue was dissolved in methanol (30 mi),
and ammonium formate (5.2 g) and palladium hydroxide (10% on carbon,
300 mg) were added. The mixture was refluxed for 8 hours, filtered and
concentrated. The residue was reacted with 4-fluoronitrobenzene by
method C. Finally, hydrogenation by method B was carried out. The

25 product with the molecular weight of 220.27 (C12H16N202); MS (ESI); 221
(M+H+) was obtained in this way.

Further exempiary structures obtained by method A (for ureas) or E (for
amides) are compiled in Table 2a and Table 2b.
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compilation of examples which were obtained from the appropriate building blocks by Method A (for
ureas) or E (for amides) and subsequent protective group elimination (Method D). 5 Table 3. Ex.
Structure Molecular formula Molecular ESI-MS No. weight [M+H]+ 89 0-0 0 NH C24H29N302 391.52
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7-{4-[(4-Butoxybenzoyl)methylamino]phenyl}-2,7-diazaspiro[4.4]nonane- 2-carboxylic acid tert-butyl
ester 0 F N& Nywed phde /3 ¥¥@2006/018280 PCT/EP2005/008889 §cSogmpn byt % in oil; 20
mg) was added to 7-[4-(4-butoxy-
benzoylamino)-2-fluorophenyl]-2,7-diazaspiro[4.4]nonane-2-carboxylic acid tert-butyl ester (210 mg)
dissolved in DMF (5 ml) and, after gas evolution ceased, methyl iodide (25 p!) was added. After two
hours, the mixture was 5 hydrolyzed by adding watét The mixture was extracted with ethyl acetate.
The organic phase was dried over sodium sulfate and concentrated. The product with the molecular
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10 Example 96 4-Butoxy-N-[4-(2,7-d iazaspiro[4.4] non-2-yl)-3-fluorophenyl)-N- methylbenzamide O F
r N N & N 7-{4-[(4-Butoxybenzoyl )methylamino)phenyl}-2,7-diazaspiro[4.4]Jnonane 15 2-carboxylic

acid tert-butyl ester was treated with trifluoroacetic acid by method D. The product with the molecular
weight of 425.58/QC2RI8APFR2BI302); MS (ESI): 426 (M+H+) was obtafpeW/BRrRpEIGADEHREXample 97
4-Butoxy-N-[3-fluoro-4-(hexahydropyrrolo[3,4-b]pyrrol-1-yl)-phenyl]- N-methylbenzamide FH O ~N N
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1-[4-(4-Butoxybenzoylamino)-2-fluorophenyllhexa hggropyrrolo[3,4-b]- pyrrole-5-carboxylic acid
tert-butyl ester was reacted as described in examples 95 and 96. The product with the molecular
weight of 411.52 5 (C24H30F1N302); MS (ESI): 412 (M+H+) was obtained in this way. Example 98
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FH O~NN\/HN 10 Method G A mixture of
4-butoxy-N-[3-fluoro-4-(hexahydropyrrolo[3,4-b]pyrrol-1-yl)- phenyl]-N-methylbenzamide (50 mg),
acetone (10 mg), acetic acid (7 mg), methanol (1 ml) and THE (2 ml) was mixed with sodium
cyanoborohydrigeslbdaelgresdeeund; 0.12 mmol) and stirred for 12 hpHighebapaiywag dgered off
with suction and the filtrate was concentrated. The residue was purified by preparative HPLC. The
product with the molecular weight of 453.61 (C27H36F1 N302); MS (ESI): 454 (M+H+) was obtained
in this way. 20 Further examples obtained by reductive amination by method G are compiled in table
4. Table 4. Ex. Structure Molecular Molecular ESI-M& No. formula weight [M+H]' WO 2006/018280
PCT/EP2005/008889 86 99 N H IC27H35N302 433.60 1434 N SH 1 N 100 NH C29H37N303
1475.64 476 NT"a%I%O% '\nlsNaH CCnggHF%NSOZ 445.61 446 H ]
piation of examples which were obtained from the
appropriate building blocks by Method A (for ureas) or E (for amides) and

subsequent protective group elimination (Method D).
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7-{4-[(4-Butoxybenzoyl)methylaminolphenyl}-2,7-diazaspiroj4.4]Jnonane-
2-carboxylic acid tert-butyl ester

O DQYIO/Y

10
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Sodium hydride (55% in oil; 20 mg) was added to 7-[4-{4-butoxy-
benzoylamino)-2-fluorophenyl]-2,7-diazaspirol4.4]nonane-2-carboxytic acid
tert-butyl ester (210 mg) dissolved in DMF (5 ml) and, after gas evoiution
ceased, methyl iodide (25 pl) was added. After two hours, the mixture was

5 hydrolyzed by adding water. The mixture was extracted with ethyl acetate.
The organic phase was dried over sodium sulfate and concentrated. The
product with the molecular weight of 525.67 {C30H40F1N304); MS (ESI):
526 (M+H+) was obtained in this way.

10 Example 96

4-Butoxy-N-[4-(2,7-diazaspiro[4.4]non-2-yl)-3-flucrophenyi]-N-
methylbenzamide

7-{4-[(4-Butoxybenzoyl)methylaminolphenyi}-2,7-diazaspiro[4.4Jnonane-

15 Z-carboxylic acid tert-butyl ester was treated with trifluoroacetic acid by
method D. The product with the molecular weight of 425.55
(C25H32F1N302); MS (ESI): 426 (M+H+) was obtained in this way.

20 Example 97
4-Butoxy-N-{3-fluoro-4-(hexahydropyrrolo[3,4-bjpyrrol-1-yl)-phenyl}-
N-methylbenzamide

F H
0 /



ON H 4 111 110 H C30H41N302 475.68 476 O NR ~0,()--,- H N 111 H C29H39N303 477.65 478 0 NH
NVOtoNO112 H C30H34N402 482.63 483 OH N N N 113 H C30H34N402 482.63 483 NHN V %
ON 01114 H C30H34N402 482.63 483 ONN" 1NN ~0 115 H C29H35N502 485.63 486 O liON H

NN; 116 nH C2R/dREEER 185863 486 N~ 1i ON (H N.-NN 0 WO 298§/@48286%/008889
PCT/EP2005/008889 88 117 H C27H32F3N3021487,57 488

85

1-[4-(4-Butoxybenzoylamino)-2-fluorophenyilhexahydropyrrolof3 4-b]-
pyrrole-5-carboxylic acid tert-butyl ester was reacted as described in
exampies 85 and 96. The product with the molecular weight of 411.52
(C24H30FIN302); MS (ESI): 412 (M+H+) was obtained in this way.

Lh

Example 98 _
4-Butoxy-N-[3-fluoro-4-(5-isopropylhexahydropyrroio[3,4-b]pyrrol-1-yi)-
phenvi]-N-methylbenzamide

O i :
N
TN N H N
0 / 7/
Method G
A mixture "of 4-butoxy-N-{3-fiucro-4-(hexahydropyirolo[3,4-bpyrrol-1-yi)-
phenyl]-N-methylbenzamide (50 mg), acetone (10 mg), acetic acid (7 mg),

methanol {1 mi) and THF (2 ml) was mixed with sodium cyanoborohydride
15 (polymer-bound; 0.12 mmol) and stirred for 12 h. The polymer was filtered

10

off with suction and the filtrate was concenirated. The residue was purified
by preparative HPLC. The product with the molecular weight of 453.61
(CZ7H3BF1N302); MS (ESI): 454 (M+H+) was obtained in this way.

20 Further exampies obtained by reductive amination by method G are
compiled in table 4.

Table 4.
Ex. Structure Molecular Molecular | ESI-MS
No. formula weight [M+H]*
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4-Cyclopropyimethoxy-N-{2-methyl-4-[7-(2,2,2-trifluoroethyl)-2,7-d iaza- 5
spiro[4.4]non-2-yl]phenyl}benzamide ON arylF NcNF
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O F Method H 10 A mixture of 4-cyciopropyimethoxy-N-[4-(2,7-diazaspiro[4.4]non-2-yl)-
2-methylphenyllbenzamide (hydrochloride; 50 mg), 1,1,1-trifiuoro-2-iodo WO 2006/018280
PCT/EP2005/008889 96 ethane (24 mg), triethylamine (12 mg) and DMF (2 ml) was heated at 50C
for 12 hours. TMeQRI6G/EEB28D Mixture was purified directly by prepratatige pisfodgeagroduct with
the molecular weight of 487.57 (C27H32F3N302); MS (ESI): 488 (M+H+) was obtained in this way.
The examples compiled in table 5 were obtained by method H by heating (reaction temperatures of
25-100C) 4-cyclopropylmethoxy-N-[4-(2,7-di- azaspié [4.4)non-2-yl)-2-methylphenylJbenzamide with
alkyl bromides, iodides or epoxides as alkylating agénts. 10 Table 5. Ex Structure Molecular _
Molecular ESI-MS No. formula weight [M+H]' 186 C28H36FN302 465.62 466 ~~\N O NN - F 187

ANIAND N1 N\ MNLONLF

C27H33F2N3(P%g-‘659. 8470 F N9ONF188-0O C28H34F‘@3’ﬂ5§ﬂﬁ3@ﬁ502 4%7 BeTNTREET
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1181 C30H39N303 488.66 480

o

182 C30H38N303 489.66 490

WO‘O/%NQ%S)

183 C20H37N302 450.64 460

O N
foULNQi

184 1 :
. N% C31H42N403 518.71 519
V”O'Q)N _i}—)_
’ \
Example 185

4-Cyclopropylmethoxy-N-{2-methyl-4-[7-(2,2, 2-trifluoroethyi)-2,7-diaza-
spiro[4.4]non-2-yilphenyilbenzamide

o ADVG,

Method H
10 A mixture of d4-cyclopropylmethoxy-N-[4-(2,7-diazaspiro[4.4]non-2-yi)-
Z2-methylphenyllbenzamide (hydrochloride; 50 mg), 1,1,1-triflucro-2-iodo-

N



F 189 0 tC28H37N303 463.63 464 N /\ N t..,~NZo ~O N 190 o NN C28H35N304 477.61 478 00
191 ON N%N F C27H34FN302 451.59 452 WO 20061018280 PCT/EP2005/008889 97 192
C28H35N303 461.61 462 1193 C29H39N303 477.65 478 V | Example 194
N-[4-(5-Acetylhggalzpdsrpyigoid3,4-b]pyrrol-1-yl )phenyl]-4-cyclobutope Brartiagbmurspgle H ON O
N HN O A mixture of 4-cyclobutoxymethyl-N-[4-(hexahydropyrrolo[3,4-b]pyrrol-1-yl)- 10
phenyllbenzamide (30 mg), N,N-diisopropylethylamine (10 mg) and dichloromethane (2 ml) was mixed
with acetyl chloride (6.1 mg). After 30 minutes, theé%action solution was concentrated and the residue

was purified by preparative HPLC. The product wit

he molecular weight of 433.56 (C26H31 N303);

MS (ESI): 434 (M+H+) was obtained in this way.

10

ethane (24 mg), triethylamine (12 mg) and DMF (2 mi) was heated at 50°C
for 12 hours. The cooled reaction mixture was purified directly by
preparative HPLC. The product with the molecular weight of 487.57
(C27TH32F3N302); MS (ESI): 488 (M+H+) was obtained in this way.

The examples compiled in table 5 were obtained by method H by heating
(reaction temperatures of 25-100°C} 4-cyclopropylmethoxy-N-{4-(2,7-di-
azaspirof4.4jnon-2-yl)-2-methylphenyllbenzamide with alkyl bromides,
iodides or epoxides as alkylating agents.

Table 5.
Ex | Structure Molecular Moilecular |ESIMS
No. formula weight [M+HT
186 o C28H36FN302 | 465.62 466
@2ko’ NU[;N\ﬁF
Al
187 o N,jc C27H33FZN302 1469.58 470
BacspuiN
188 o C28H34F3N302 |501.60 502
O/LNDN%N“_%
7o
189 o C28H37N303 463.83 464
et
v ‘
190 o C28H35N304 477 .51 478
| NDIN,:EN
v o e
101 o C27H34FN302 [451.59 452
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vo




15 Example 195 4-Cyclobutoxymethyl-N-{4-[5-(2-d imethylaminoacetyl)hexahyd ropyrrolo-
[3,4-b]pyrrol-I -yljphenyl}benzamide WO 2006/018280 PCT/EP2005/008889 98 H ON ONH N~ O
4-Cyclobutoxymethyl-N-[4-(hexahyd ropyrrolo[3,4-b] pyrrol-1-yl)phenyl]- benzamide was reacted with
N,N-dimethylgly¢medysmathpgE. The product with the molecular wepght Bt ATE8 2063233d36N403);
MS (ESI): 477 5 (M+H+) was obtained in this way. Synthesis of starting materials which cannot be
purchased 10 4-(Cyclopentanecarbonylamino)benzoic acid 4-Aminobenzoic acid ethyl ester was
reacted with cyclopentanecarboxylic acid by method E, and the resulting ester was hydrolyzed by
boiling with sodium hydroxide in agueous ethanol. Fue product with the molecular weight of 233.27
(C13H15N03); MS (ESI) 234 (M+H+) was obtained in 15 this Way 4- Cyclobutoxymethylbenzmc acid
Sodium hydride£5696inoit; 642g)ywas bauuuucly a e tobutanek{6-7-g)i
DMF (8 ml). Acﬁegr%gcls evolutln eé@d romometr%genzmc ac% tﬁ?ﬁé@?r (1.(% %vas added.
After 4 hours, i the m |x ure ﬁb“tﬁzed and then partitioned between water and ethy
acetate. The c);rganl( se Was drled over magnesium sulfate

TR N C36HAoN303 47765 478
@*N@ ’OCNXO
Vo

o

Example 194

N-[4-(5-Acetylhexahydropyrrolof3,4-bpyrrol-1-yphenyl]-4-cyclobutoxy-
5  methylbenzamide

)
N
N H

A mixture of 4-cyciobutoxymethyl-N-[4-(hexahydropyrrolof3,4-bipyrrol-1-yi)-
10 phenyllbenzamide (30 mg), N,N-diisopropylethylamine (10 mg) and
dichloromethane (2 ml) was mixed with acetyl chloride (6.1 mg). After
30 minutes, the reaction solution was concentrated and the residue was
purified by preparative HPLC. The product with the molecular weight of
433.56 (C26H31N303); MS (ESI): 434 (M+H+) was obtained in this way.
i5
Example 195
4-Cyclobutoxymethyl-N-{4-[5-(2-dimethylamincacetyhexahydropyrrolo-
[3,4-blpyrrol-1-yiiphenylibenzamide



and concentrated. The ester obtained as crude product was hydrolyzed by 25 boiling with sodium
hydroxide in aqueous ethanol. The product with the WO 2006/018280 PCT/EP2005/008889 99
molecular weight of 206.24 (C12H1403); MS (ESI): 207 (M+H+) was obtained in this way.
4-Cyclobutyimetmxpdesypaigzsnd 5 4-Hydroxybenzoic acid ethyl estepyagaiodatgdosigizgyclobutyl
bromide by standard methods (DMF, Cs2CO3), and the resulting ester was hydrolyzed by boiling
with sodium hydroxide in agueous ethanol. The product with the molecular weight of 206.24
(C12H1403); MS (ESI): 207 (M+H+) was obtained(ig this way. 10 The following acids were obtained
analogously: 4-(tetrahydrofuran-2-ylmethoxy)benz 18 acid 4-(2-methoxyethoxy)benzoic acid
4-(3-methoxypropoxy)benzoic acid 4-(tetrahydropyran-2-ylmethoxy)benzoic acid 15
4-cyclopropylmethoxybenzoic acid 4-(Pyridin-2-yloxymethyl)benzoic acid A mixture of 2-fluoropyridine
(1.6 g), 4-bromobenzyl alcohol (3.08 g), @tassium tert-butoxi 03 g) and N-methylpyrrolidone
(12.8 ml) was 20 heated at 100C h micwave rraciatiomfor inute. The mixture was diluted
with water and extracted with e asetate, The was/ driedryver magnesium sulfate,
filtered and con . pbenzioxy)m med in/this way. n-Butyllithium (1.6
M in hexane, 114wnl) was added-to a solution of 2-(4- 25 bromobenzyloxy)pyridine (4.2 g) in THE
(2120 ml) at -78C. After 15 O

4-Cyciobutoxymethyi-N-[4-(hexahydropyrrolo[3,4-b]pyrrol-1-yl)phenyl]-

benzamide was reacted with N,N-dimethyiglycine by method E. The

product with the molecular weight of 476.62 (C28H36N403); MS (ESI): 477
5  (M+H+) was obtained in this way.

Synthesis of starting materials which cannot be purchased

10 4-(Cyclopentanecarbonylaminobenzoic acid
4-Aminobenzoic acid ethyl ester was reacted with cyclopentanecarboxylic
acid by method E, and the resulting ester was hydrolyzed by boiling with
sodium hydroxide in agueous ethanol. The product with the molecular
weight of 233.27 (C13H15NO3); MS (ESI): 234 (M+H+) was obtained in
15 this way.

4-Cyclobutoxymethylbenzoic acid

Sodium hydride (50% in oil; 0.42 g) was cautiously added to a solution of
20 cyclobutanol (0.7 g) in DMF (8 mi). After gas evolution ceased, 4-

bromomethylbenzoic acid methyl ester {1.0 g) was added. After 4 hours,

the mixture was cautiously hydrolyzed and then partitioned between water

and ethyl acetate. The organic phase was dried over magnesium sulfate

and concentrated. The ester obtained as crude product was hydrolyzed by
25  boiling with sodium hydroxide in aqueous ethanol. The product with the



minutes, dry ice (7 g) was added. After warming to room temperature, the mixture was diluted with
water and extracted with ethyl acetate. The aqueous phase was acidified and again extracted with
ethyl acetate. The organic phase was dried over magnesium sulfate, filtered and WO 2006/018280

PCT/EP2005/0083320d810®a8ENtrated. The product with the molecutar WeiBhboERRB 840
(C13H11NO3); MS (ESI): 230 (M+H+) was obtained in this way. 5-Butoxypyridine-2-carboxylic acid 5
Sodium hydride (50% in oil, 250 mg) was added to 5-hydroxypyridine-2- carboxylic acid benzhydryl
ester (2.0 g) dissolved in DMF (20 ml) and, after ga& evolution ceased, 1-bromobutane (0.72 g) was
added. The mixture was heated at 90C for 6 hours. I(t; was diluted with water and extracted with ethyl
acetate. The organic phase was dried over magnesium sulfate and 10 concentrated. The residue was

hycrogenated iy analgy QNN B s PRSI e RIS WSION A 195 2o

(C10H13NO3); MS (ESI): 1 M+H+) was obtained inthis
5-Chloro-1',2', 30 btaisteshijicioi2webipyridinyl 15 Butyl lithium (15% in hexane; 7.6 ml) was added
dropwise to a solution of 2- bromo-5-chloropyridine (2.0 g) in diethyl ether (50 ml) at -78C and, after
one hour, a solution of N-tert-butoxycarbonyi-4-piperidinone (2.1 g) in diethyl ether (10 ml) was added
dropwise. After’'30 yainbtds|mettepyhenzaitieckly added, and the mixture was extracted with ethyl
acetate. The 20 organic phase was dried over sodium sulfate, filtered and concentrated. The residue
was treated with-thitHoKzhRIRC(3YY fot Wi ¢riarsvanditig atenedtitrayetbiaagtibrosoldsidry was

P o) e PR BT DR L AE0.8)° R B9 PLLURIAY' P48 (GARIAEN )
by boiling with sodium hydroxide in aqueous ethanol. The product with the
molecular weight of 206.24 (C12H1403); MS (ESI): 207 (M+H+) was
obtained in this way. '

10 The following acids were obtained analogously:
4-(tetrahydrofuran-2-ylmethoxy)benzoic acid
4-{2-methoxyethoxy)benzoic acid
4-{3-methoxypropoxy)benzoic acid
4-(tetrahydropyran-2-yimethoxy)benzoic acid

15 4-cyclopropytmethoxybenzoic acid

4-(Pyridin-2-yloxymethyl)benzoic acid
A mixture of Z-fluoropyridine (1.6 g), 4-bromobenzyl alcoho! (3.08 aj,
potassium tert-butoxide (2.03 g) and N-methylpyrrolidone (12.8 ml) was
20 heated at 100°C by microwave irradiation for one minute. The mixture was
diluted with water and extracted with ethyl acetate. The organic phase was
dried over magnesium sulfate, filtered and concentrated. 2-(4-
Bromobenzyioxy)pyridine was obtained in this way.
n-Butyliithium (1.6 M in hexane, 11.4 ml) was added to a solution of 2-(4-
25 bromobenzyloxy)pyridine (4.2 g) in THF (120ml) at -78°C. After 15
minutes, dry ice (7 g) was added. After warming to room temperature, the
mixture was diluted with water and extracted with ethyl acetate. The
aqueous phase was acidified and again exiracted with ethyl acetate. The

organic phase was dried over magnesium sulfate, filtlered and



(M+H+) was obtained in this way. 25 5-Chloro-1',2',3',4',5',6'-hexahydro[2,4']bipyridinyl Platinum
dioxide (58 mg) was added to a mixture of 5-chloro-1',2',3',6'- tetrahydro[2,4"]bipyridinyl (500 mg) and
ethyl acetate (50 ml) under argon. The atmosphere was replaced by hydrogen and the mixture was
vigorously 30 sWiedys30i@as0 The catalyst was filtered off with suctapEped tosElrers RO
2006/018280 PCT/EP20051008889 101 was concentrated. The product with the molecular weight of
196.68 (C10H13CIN2); MS(ESI): 197 (M+H+) was obtained in this way.
4-(5-Chloropyridin-2-yl)cyclohex-3-enecarboxylic aci< A mixture of
4-(5-chloropyridin-2-yl)-4-hydroxycyclohexanecarboxyfic acid ethyl ester (1.6 g) and sulfuric acid (5
ml) is heated at 60C for 15 minutes. After addition of water (0.4 ml) the mixture is again heated at 60C

for 20 minutes peagplegreasfion miievagelluigh wipaleLAnd, uashed pith g

dichloromethane. The aqueous p was adjusted to pH Wlt blcar ona e SO|U1’IOI’1 and

extracted with d@ﬁ%ﬁ@ﬁhéhé\@l‘(&i‘dﬁgaﬁ@ riaservas sinbieived sothiisnailfate and concentrated.
The product with the molecular weight of 237.69 (C12H12CINO2); MS(ESI): 238 (M+H+) was
obtained in this way. 15 4-(5-Chloropyridin-2-yl)-4-hydroxycyclohexanecarboxylic acid ethyl ester
Butyllithium (15‘5/653’1nthéxwréiim&—ﬁﬂ?wﬁ&a&d&twopwise to a solution of 2-bromo-5-chloropyridine

acic oyl sctor TLTL) YTy ot 10 o e R e A 4D BN Haer was 20
cautiously addeitﬁérﬂi(ﬂhe amdmenmhschtrasted(@uﬂh@)tm&m%nimF (20 mi) and, after
gas evolution ceased, 1-bromobutane (0.72 g) was added. The mixture
was heated at 90°C for 6 hours. It was diluted with water and extracted with
ethyl acetate. The organic phase was dried over magnesium sulfate and
10 concentrated. The residue was hydrogenated in analogy to method B. The
product with the molecular weight of 195.22 (C10H13NO3); MS (ESH): 198

(M+H+) was obtained in this way.

5-Chioro-1'2",3",6'-tetrahydro{2,4"1bipyridinyl

15 Butyllithium (15% in hexane; 7.6 ml) was added dropwise to a solution of 2-
bromo-5-chioropyridine (2.0 g) in diethyl ether (50 mi) at —78°C and, after
one hour, a solution of N-teri-butoxycarbonyl-4-piperidinone (2.1 g) in
diethyl ether (10 ml) was added dropwise. After 30 minutes, water was
cautiously added, and the mixture was extracted with ethyl acetate. The

20 organic phase was dried over sodium sulfate, filtered and concentrated.
The residue was treated with thionyl chloride (3 g) for 24 hours, and the
concentrated reaction solution was purified by preparative HPLC. The
product with the molecular weight of 194.67 (C10H11CIN2); MS(ESI): 185
(M+H+) was obtained in this way.

5-Chlore-1',2",3',4' 5" ,6"-hexahydro[2,4 bipyridinyl

Platinum dioxide (58 mg) was added to a mixture of 5-chloro-1',2".3",8'-

tetrahydro[2,4'Ibipyridinyt (500 mg) and ethyi acetate (50 mi} under argon.

The atmosphere was replaced by hydrogen and the mixture was vigorously
30 stirred for 3 hours. The catalyst was filtered off with suction and the filtrate



organic phase was dried over sodium sulfate, filtered and concentrated. The residue was purified by
preparative HPLC. The product with the molecular weight of 283.76 (C14H18CINO3); MS(ESI): 284
(M+H+) was obtained in this way. 25 The following anilines were obtained by reacting the appropriate
cyclic amine wiCxigdapropaade fluoronitrobenzene and subsequentPiykie@eoa8008g888ethod C
and method B: 2-Methyl-4-(5-methylhexahyd ropyrrolo[3,4-b]pyrrol-1-yl )phenylamine 30
1-(4-Aminophenyl)hexahydropyrrolo[3,4-b]pyrrole-5-carboxylic acid tert-butyl ester WO 2006/018280
PCT/EP2005/008889 102 1-(4-Amino-2-fluoropheq;@hexahydropyrrolo[S,4-b]pyrrole-5-carboxylic acid
tert-butyl ester (The preparation of hexahydropyrrolo[3,4-b]pyrrole-5-carboxylic acid tert-butyl ester is
described in W02002070523,) 5 4-(1-Benzyl-1,7-diazaspiro[4.4]non-7-yi)-2-rnethylphenylamine (The

benzyl protectyg.grousn ek s fulcing Dlogk .01 inAXRTRIe A A% e GuTinaleH bloBygEogenation.

The synthesis of 1-benzyl-1,7-diaza- spiro[4.4]nonane is described for example in J. Med. Chem.
1990, 33, 2276510 IECANANOIWREByl) )2 TR diedasbivo[R 8 abERinedit Aroxaic acid tert-butyl ester
7-(4-Amino-2-fluorophenyl)-2,7-diazaspiro[4.4)nonane-2-carboxylic acid tert-butyl ester
7-(4-Amino-3-methycl:phenyl)-2_,7_-diazaspiro 4.4]nonane-2-carboxylic acid
4-(5-Chlorepyridin-2-yljcyciohex-3-enecarboxylic acid

5 A mixture of 4-{(B-chioropyridin-2-yl}-4-hydroxycyciohexanecarboxylic acid
ethyt ester (1.6 g) and suifuric acid (5 mi) is heated at 80°C for 15 minutes.
After addition of water (0.4 ml) the mixture is again heated at 60°C for
20 minutes. The cooled reaction mixture was diluted with water and
washed with dichloromethane. The aqueous phase was adjusted to pH7

10 with sodium bicarbonate solution and exiracted with dichioromethane. The
organic phase was dried over sodium sulfate and concentrated. The
product with the molecular weight of 237.68 (C12H12CINO2); MS(ESI):
238 (M+H+) was obtained in this way.

15 4-(5-Chloropyridin-2-y1)-4-hydroxycyclohexanecarboxylic acid ethyl ester
Butyllithium (15% in hexane; 15 ml) was added dropwise to a solution of
2-bromo-5-chioropyridine (3.8 g) in diethy! ether (80 mi) at -78°C and, after
one hour, a solution of 4-oxocyclohexanecarboxylic acid ethyl ester (3.7 g)
in diethyl ether (10 mi} was added dropwise. After 30 minutes, water was

20 cautiously added and the mixture was extracted with ethyl acetate. The

| organic phase was dried over sodium sulfate, filtered and concentrated.
The residue was purified by preparative HPLC. The product with the
molecular weight of 283.76 (C14H18CINO3); MS(ESI): 284 (M+H+) was
obtained in this way.

The foliowing anilines were obtained by reacting the appropriate cyclic
amine with the appropriate fluoronitrobenzene and subsequent
hydrogenation by method C and method B:
2-Methyi-4-(5-methylhexahydropyrrolo[3,4-blpyrroi-1-yl)phenyiamine

30 1-(4-Aminophenyl)hexahydropyrrolo[3,4-blpyrrole-5-carboxylic acid
tert-butyl ester



15 tert-butyl ester [2 -(4-Aminophenyl)octahydrocyclopentalc]pyrrol-4-ylfdimethyl
amine (Dimethyl(octahydrocyclopenta[c]pyrrol-4-yl)amine was prepared from
2-tritylhexahydrocyclopenta[c]pyrrol-4-one (Eur. J. Med. Chem. 1991, 26, 889) by reductive amination
with dimethylariii@ 20esptis3gand 20 subsequent elimination of the pigyl grpRp ES/GGR88ENt With
hydrochloric acid.) 2004/0057 WO 103 Amended claims 1. A compound of the formula | 0 A-B R2'K
1 RI G =D 5in which the meanings are A, B, D, G independently of one another N, C(R3) or groups A
and B or 10 D and G are each C(R3) and form togelg)éer an ortho- phenylene unit to result overall in a
1,4-disubstituted naphthalene system; preferably indépendently of one another N or C(R3), where the
total number of nitrogen atoms in the ring is 0 - 2, preferably 0 or 1, and particularly 15 preferably

C(R3); R3H, F’i-cfh—ﬁhﬂalég’}ﬂ%r%'pgﬁ:éﬁgmé@ﬁb’@é&ﬂf&ékfﬂﬂgﬁyﬁﬁé*S—Garboxylic acid
tert-butyi ester
(The preparation of hexahydropyrrolo[3 4-blpyrrole-5-carboxylic  acid
tert-butyl ester is cescribed in W02002070523.)

5 4-{1-Benzyi-1,7-diazaspiro[4.4]non-7-yl)-2-methylphenylamine
(The benzyl protective group of this building block e.g. in example 88 can
be eliminated by hydrogenation. The synthesis of 1-benzyl-1,7-diaza-
spiro[4.4]nonane is described for example in J. Med. Chem. 1990, 33,
2270)

10 7-(4-Aminophenyl)-2,7-diazaspiro[4.4]nonane-2-carboxylic acid  tert-butyi
ester
7-(4-Amino-2-fluorophenyl)-2,7-diazaspiro[4.4]nonane-2-carboxylic acid
tert-butyl ester
7-(4-Amino-3-methylphenyl)-2,7-diazaspiro[4.4]nonane-2-carboxylic  acid

15 tert-butyl ester
[2-(4-Aminophenyl)octahydrocyclopentalclpyrrol-4-yildimethylamine
(Dimethyl(octahydrocyclopenta[c]pyrrol-4-ylJamine was prepared from
2-tritylhexahydrocyclopentajclpyrrol-4-one (Eur. J. Med. Chem. 1991, 28,
888) by reductive amination with dimethylamine (method G) and

20 subsequent elimination of the trityl group by treatment with hydrochloric
acid.)



C4)-alkyl, S-(C1-C6)-alkyl, (C1-C6)-alkyl, (Co-C8)-alkylene-aryl, O-(Co - C8)-alkylene-aryl, N(R4)(R5),
S02-CH31 20 CON(R6)(R7), N(R8)CO(R9), CO(R12), (CR13R14)k- O(R15); preferably H, F, Cl, Br,
'CF3, CN, 0-(C1-C6)-alkyl, (C1-C6)-alkyl, S02-CH3, CON(R6)(R7), N(R8)CO(R9), CO(R12),
(CR13R14)x Qpkdncpatigelarly preferably H, F, CI, CF3, CN, (C1-C6)-alkyl, (C(R13)(R14))x O(R15);
very 25 particularly preferably H, F, CL, (C1-C6)-alkyl; AMENDED SHEET 104 R4, R5, R6, R7, R8
independently of one another H, (C1-CB)-alkyl; or 5IR4 and R5, R6 and R7 form independently of one
another optionally together with the nitrogesraiqiadel whigihthey are bonded a 5-6 membered ring
which, apart from the nitrogen atom, may also include 0- | further heteroatoms from the group of NH,
N-(C1-C6)-alkyl, 10 oxygen and sulfur; R3, R12 independently of one another H, (C1-CB)-alkyl; 15

R13, R14 H; R15 H,AQ@,@@@@J@/{;Q{Q@(@(@U& preferably O, 1, particularly preferably 1; R1 H,
(C1-CB)-alkyl; X N(R16), a bond, (R17)C=C(R18), CC, CH2-CH2, YCHZ2,

O .
- A—B
=0} I

R1 G

in which the meanings are

AB DG

independently of one another N, C(R3) or groups A and B or
10 D and G are each C(R3) and form together an ortho-

phenylene unit to result overall in a 1,4-disubstituted

naphthalene system; preferably independently of one

another N or C(R3), where the total number of nitrogen

atoms in the ring is 0 - 2, preferably 0 or 1, and particularly
i5 preferably C{R3);

R3  H, F, Cl, By, CFs, CN, O-(C4-Cg)-alkyl, O-{C4-Cy)-alkoxy-{C4-

Cy)-alkyl, S-(C1-Cgl-alkyl, (C1-Cg)-atkyl, (Co-Ca)-alkylene-aryl,

0-(Cy - Cg)-alkyiene-aryl, N({R4)}(R5), SOp-CHj,

20 CON(RB)[R7), N(R8)CO(RS), CO(R12), (CR13R14)s-
' O(R15); preferably H, F, Cl, Br, CFi, CN, O~(C:-Cg)-alkyl,
(Cs-Colalkyl, SO,-CHz, CON(RB)R7), N(RBCO(R9),

CO(R12), (CR13R14),-0O(R15), particularly preferably H, F,

Cl, CFs3, CN, (C4-Cglalkyl, (CIR13YR14))-O(R15); very

25 particularly preferably H, -, CL, (Cq-Cg}-atkyi; |

AMENDED SHEET



25 CH2Y, preferably N(R16), a bond; Y O, S, N(R21); AMENDED SHEET 105 R16, R17, R18
independently of one another H, (C1-C8)-alkyl; preferably H; 5 R21 H, (C1-C8)-alkyl; E 3-8 membered
bivalent carbo- or heterocyclic ring structure having 0-4 heteroatoms from the group of N, 0 and S,
which may optionally have substituents from the grgyp of H, F, Cl, 10 Br, OH, CF3, NO2, ON, OCF3,

- O-(Ci-C6)-alkyl, O-(C1-C4)- alkoxy-(C1-C4)-alkyl, S-(Ci-C6)-alkyl, (C1-C6)-alkyl, (C2-C6)- alkenyl,
0O-(C3-C8)-cycloalkyl, (C3-C8)-cycloalkenyl, (C2-C6)- alkynyl, (Co-C8)-alkylene-aryl,
O-(Co-CS)-alkerne-agZII ?ﬁar}% N@Zg{)éRZS), S02-CH3, N(R26)CO(R27), 15 N(R28)S0O2(R29),
CO(R30) and be mono-or bicy ﬁC; preferably 5-7 membered bivalent carbo- or heterocyclic ring

structure having 0-3 heteroatoms frQ tkge rou oé V\/%% y optionally have
substituents from the group (’)?HI]QPEP%F ¥g60ﬁ'9% é\‘dﬁgg}qo%b ﬁ , O-(C1-C6)-alkyl, S 20
(C1-Ce6)-alkyl, (C1-C6)-alkyl, (C2-C6)-alkenyl, O-(Co-C8)- alkylene-aryl, S-aryl, N(R22)(R23),
S02-CH3, N(R26)CO(R27), CO(R30) and be mono- or bicyclic; particularly preferably 5-7 membered

bivalent carbo- or hetgrpcyclic.fing,str. having 0-2 heteroatoms from the 25 group of N, 0 and S,
which ma'é)sl1 optionally F%aéglg@%&%tg{é% ;hc#gr? the group of H, F, CI, Br, OH, CF3, NO2, OCF3, O-(C1-

form independently of one another Qpé:iorsaiiy together with
the nitrogen atom to which they are bonded a 5-6 memberad
ring which, apart from the nitrogen atom, may also include 0-
1 further heteroatoms from the group of NH, N-{C+-Cg)-alkyi,

10 oxygen and sulfur;

RS, R12

independently of one another H, (C+-Cg)-alkyl;

15 ' R13, R14

H;
R15 H, (C4-Ceg)-alkyl;
20 X. 0, 1, 2, preferably 0, 1, particularly preferably 1,

R1 H, (C+-Cgl-alkyt;

X 'N(R16), a bond, (R17)C=C(R18), C=C, CH»-CH,, YCHx,
25 CH,bY, preferably N{(R16), a bond;

Y 0, 8§, N(R21});
AMENDED SHEET



C6)-alkyl, (C1-C6)-alkyl, (C2-C6)-alkenyl, N(R22)(R23), SO2- CH3, CO(R30), preferably H, F, CI, Br,
OH, CF3, (C1-C6)- alkyl, O-(C1-C6)-alkyl, 30 e.g. E is selected from the group consisting of
AMENDED SHEET 106 ~\S O \\-CN-, N-N S-CN, N-O and -N\ which may optionally have
substituents from the group of H, F, CI, Br, OH, CF% NO2, OCF3, O-(C1-C6)-alkyl, (C1-C6)- 5 alkyl,
(C2-C6)-alkenyl, N(R22)(R23), SO2-CH3, CO(RBOS, Breferably H, F, Cl, Br, OH, CF3, (C1-C6)-alkyl,
O-(Ci-C6)- alkyl; preferably 10 AMENDED SHEET 107 ~"O S\1, N -N N~ Rc~ --CN- and -~" which
may optionally have the aforementioned substituents; R22, R23, R24, R25, R26, R28 5 independently
of one another H, (Ci-@g)@afﬁw’(ﬁm

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

h

R21 H, (C4-Cg)-alkyi:

E 3-8 membered bivalent carbo- or heterocyclic ring structure
having 0-4 heteroatoms from the group of N, O and S, which
may optionally have substituents from the group of H £, Ci,

10 - Br, OH, CF3, NOj, CN, OCFj;, O-(Cy-Cglalkyl, O-(Cy-Cy)-
atkoxy-(C1-Cq)-alkyl, S-(C1-Cs)-alkyl, (C-Cs)-alkyl, (Co-Ce)-
alkenyl, O-(Cs-Cg)-cycloalkyl, (C3-Cg)-cycloalkenyi, (C-Cs)-
atkynyl, (Co-Cg)-alkylene-aryl, O-(Cys-Cs)-alkylens-aryl, S-
aryl, N{R22)(R23), S0O,-CHas, N(R26)CO(R27},

15 N(R28)S0,(R29), CO(R30) and be mono- or bicyclic;

preferably 5-7- membered bivalent carbo- or heterocyclic ring
structure having 0-3 hetercatoms from the group of N, O and
S, which may optionally have substituents from the group of
H, £, Cl, Br, OH, CF3, NGOy, CN, OCF3;, O-(Cs-Cs)-alkyl, S-
20 (Ci~Cei-alkyl, (C+Cslalkyl, (Co-Cel-alkenyl, O-~{Cq-Cg)-
alkylene-aryl, S-arvt, N(R22)(R23), SO#—CHg,
N(R26)CO(R27), CO{R30) and be mono- or bigyclic;

particularly preferably 5-7 membered bivalent carbo- or
heterocyclic ring structure having 0-2 heteroatoms from the

25 | group of N, O and S, which may optionally have substituents
from the group of H, ¥, Ci, Br, OH, CF3, NO,, OCF;, O-(Cs-
Cs)ralkyl, {(Cq-Ce)-alkyl, (Co-Cp)-alkenyl, N(R22)}(R23), SO,-
CHs, CO(R30), preferably H, F, Cl, Br, OH, CF3;, (C4-Cs)-
atkyl, O-(C4-Cg)-alkyi,

30 e.g. E is selected from the group consisting of

AMENDED SHEET



R22 and R23, R24 and R25 independently of one another optionally together with the nitrogen atom
to which they are bonded a 5-6 membered 10 ring which, apart from the nitrogen atom, may also
include 0 1 further heteroatoms from the group of NH, N-(C1-C6)-alkyl, oxygen and sulfur; R27, R29,
R30 15 independently of one another H, (Ci-C8)-alkykK a bond, 0, OCH2, CH20, S, SO, S02,
N(R35), N(R36)CO, CON(R37), (C(R38)(R39)), CO, (R31)C=C(R32), C=C, SCH2, S02CH2,
particularly preferably OCH2, CH20, 20 N(R36)CO, CON(R37), (C(R38)(R39))2, (R31)C=C(R32),
AMENDED SHEET 108 C=C, SCH2, SO2CH2, very particularly preferably OCH2, CH20, CON(R37),
C=C, SCH2; v 2; 5R31, R32, R35, R36, R37, R38, R39 independently of one another H,
(Ci-C8)-alkyl; R2 (Ci-C8)-alkyl, (Ci-C4)-alkoxy-(Ci=C4)-alkyl, a 3 to 10- 10 membered mono-, bi-, tri- or

spirocyclic ring which may include 0 to 3-heterbatoms sel d from the group ©¥. oxygen, nitrogen
and sulfur, where the system ma [
substituents: F, Cl, B " CN, (Ci-C8)-alky

onally be sulystituted by one or njore f the following
[, O(Ci-C8) yl, (Co-C2)-al e-aryl, oxo,

- S : ;

A O O

O

Y S w )

which may optionally have substituents from the group of H,
F, Cl, Br, OH, CF3, NO;, OCFj; O-C4-Cglalkyl, (C4-Cs)-

5 alkyl, (Cs-Ce)-alkenyl, N(R22)(R23), SO-CHs;, CO(R30),
preferably H, F, Cl, Br, OH, CF3, (Cs-Ce)-alkyl, O-(C4-Cs)-
atkyl;
preferably

10

AMENDED SHEET



hydroxy, N(R45)CO(Ci-C6)-alkyl, N(R46)(R47) or SO2CHS3; preferably (Ci-C8)-alkyl,
(Ci-C4)-alkoxy-(C;-C4)-alkyl, a 3to 1 0-membered mono- or bicyclic ring which may include 0 to 2
heteroatoms selected from the group of oxygen, nitrogen 20 and sulfur, where the ring system may
additionally be substituted by one or more of the fgljowing substituents: F, CI, Br, CF3, ON,
(C1-C6)-alkyl, O-(Ci-C8)-alkyl, oxo, CO(R41), CON(R42)(R43), N(R45)CO(Ci-C6)-alkyl or SO2CHS;

25 R41, R42, R43, R::@R}J indepgndently of oge another H, (Ci-C3)-alkyl; or R42 and R43,
R46 and R47 AMENDE ET 1Webe@yﬁf omgz:a%fmptionally together with the
nitrogen atom to whi e bonde -6 mem ring whi \hw;“ art from the nitrogen atom,
may also include O- | further heteroatoms from the group of NH, N-(C1-C6)-alkyl, 5 oxygen and sulfur;
Q bi-, tri- or spirocyclic saturated or partially unsaturated ring structure having a nitrogen atom and 0-3

further heteroatoms selected from the group of N, 0 and S,!\yvhere 10 the rings of the structure may be
spiro-linked, fused or_kyfdged, and Wﬁ@iﬂg systerm KUty

ar e substituted-y one or more of the
following substituents: kK, OH, CF3, CN, (. /“\/l
/N
N N— | N-—  and

which may optionally have the aforementioned substituents;

R22, R23, R24, R25, R26, R28

5 independently of one another H, (C4-Cg)-alky!;
or
R22 and R23, R24 and R25

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

oxygen and suifur;

R27, R29, R30

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

K a bond, O, OCH,, CH,0, 8, SO, SO;, N(R35), N(R36)CO,

CON(R37), (C(R38)R39)),, CO, (R31)C=C(R32), C=C,

SCHz, SO02CHy, particularly preferably OCH,;, CH.0,

20 N(R36)CO, CON(R37), {(C{R38)(R39)),, (R31)C=C(R32),

AMENDED SHEET



OCF3, oxo, O-(C1-C8)-alkyl, (C1-C4)-alkoxy-(C1-C4)-alkyl, (Ci- C5)-alkyl, (C2-C6)-alkenyl,
(C2-C6)-alkynyl, CO(R51), 15 (CR52R53)0-R54, CO(CR52R53)p R55; R51 H, (C1-C8)-alkyl; R52,
R53 20 independently of one another H, (C1-C8)- aIkyI OH, (C3-C8)- cycloalkyi,
(C1-C4)-alkoxy-(C1-C4)alkyl; o, p independently of pgg another 0, 1, 2, 3, 4, 5, 6; 25 R54, R55
independently of one another OH né)(é C?# CON RS?%? 7% (R58 (% 5? (R60)(R61),
CO2(R62), SO2Me, CN, a 3- %@d % YRR O e ST & e%'"r%‘)e?t‘ @ Qﬁé*d from the
group of N, 0 and S, which ANHEND EDSHEET, 118-Cn®he, substituted by one or more of the
following substituents: F, Cl, Br, CF3, (Ci-Ce)-alkyl, O-(C1-C8)-alkyl, CO(R63), oxo, OH; 5 R56, R57,
R58, R59, R62, R63 independently of one another H, (Cr-C8)-alkyl; or R56 and R57 form optionally
together with the nitrogen atom to which they 10 are bonded a 5-6 membered ring which, apart from

the nitrogen atom, may also ihclude 0-1 further heteroatoms from the group of NH, N-(C1-C6)-alkyl,
oxygen and sulfur; R60, R61

5
R31, R32, R35, R36, R37, R38, R39
independently of one another H, {C4-Cg)-alkyl;
R2  (Ci-Cglatkyl, (Ci-Cysl-alkoxy-(C+Cylalkyl, 38 3 to 10-
10 membered mono-, bi-, fri- or spirocychic ring which may

include 0 to 3 hetercatoms 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, CFj, CN, (C4-Csj-alkyl, O-(C4-Cs)-

15 alkyl, (Co-Cy)-altkylene-aryl, oxo, CO(R41), CON(R42){R43),
hydroxy, N{R45YCO({C4-Ce)-alkyl, N(R46XR47) ar SOCHyg;
preferably (Cq-Cg)-alkyl, (C1-Cy)-atkoxy-(C4-Cy)-alkyl, a 3 to
10-membered mono- or bicyclic ring which may include 0 fo
2 hetercatoms selected from the group of oxygen, nitrogen

20 and sulfur, where the ring system may additionally be
substituted by one or more of the following substituents: F,
Cl, Br, CF; CN, (Cq-Csgralkyl, O-~C-Cglalkyl, oxo,
CO(R41), CON(R42)}R43), N(R45)CO(C4-Ce)alkyt or
SO,CHs;

25
R41, R42, R43, R45, R46, R47
independently of one another H, {C+-Cg)-alkyl;
or

R42 and R43, R46 and R47
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15 independently of one another H, (C1-C6)-alkyl, (C1-C4)- alkoxy-(C1-C4)-alkyl, (C2-C6)-alkenyl,
(C2-Co6)-alkenyl, CO(R64), (CR65R66)q R67, CO(CR68R69)r R70; or R60 and R61 form together
with the nitrogen atom to which they are bonded a 4 to 10-membered mono-, bi- or spirocyclic 20 ring
which, apart from the nitrogen atom, comprises 0 tq gg additional heteroatoms selected from the group
of N, 0 and S and may additionally be substituted bg one or more of the following substituents: F, Cl,

Br, CF3, O-(C1-C8)-alkyl, (C1/°068) BiERBERRIM ORI O RN P ECapiiaraky- (o gatagraniih 25

hydroxy-(C,-C4)-alkyl, CON(RAR)fRrsge N didh EURIE t IR Bhde £ QX R §leREEME: R64,
R65, R66, R68, R69, R71, R72, R73, R74, R75, R76, R77, R78 AMENDED SHEET 111

independently of one another HY&{0HSEY)- 31T fé?@fb%ﬁ@f@??’?(ﬁm'ﬁpmﬁéﬁﬁb@&h&e\/@m the
hitrogen atom to which they 5agahendessrca® Mmembaiag sngorpieh. mpar from s Jniiypgen atom,

may also include 0-1 further heteroatoms from the group of NH, N-(Ci-C6)-alkyl, oxygen and sulfur; q,
r independently of one anothe?/9Ea3¢ BUUE: 10 R67, R70 independently of one another OH,
O-(Ci-C8)-alkyl,

Q bi-, tri~ or spirocyclic saturated or partially unsaturated ring
structure having a nitrogen atom and 0-3 further
hetercatoms selected from the group of N, O and S, where

10 the rings of the structure may be spiro-linked, fused or
bridged, and where the ring system may be substituted by
one or more of the following substituents: F, OH, CF3, CN,
OCF;, oxo, O-{C+-Cg)-alkyl, (C4-Cy)-atkoxy-(C-Cq)-alkytl, (C4-
Ce)-alkyl,  (C2-Ce)-alkenyl, (Cx-Cslalkynyl, CO(R51),

15 (CR52R563),-R54, CO{CR52R53),-R55;

R51  H, (C-Cgalkyl:

R52, R53

20 independently of one another H, (C-Cg)-alkyl, OH, (C3s-Csg)-
cycloalkyl, {C1-Cy)-alkoxy-{C4-Cyatkyt;

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

25 R54, R55

independently of one another OH, O-(Cs-Cg)-alkyl,
CON(RS6)XR57), N(R58)CO(RE9), N(RE0)R61), CO2(R62),
SO:Me, CN, a 3-10 membered ring system héving 0103

heteroatoms selected from the group of N, O and S, which
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CON(R79)(R80), N(R81)CO(R82), N(R83)(R84), CO2(R85), SO2Me, ON, a 3-10 membered ring

system having 0 to 3 15 heteroatoms selected from the group of N, 0 and S, which may be substituted

by one or more of the following substituents: F, CI, Br, CF3, (Ci-C8)-alkyl, O-(Ci-C8)-alkyl, CO(R86),

oxo, OH; 20 R79, R80, R81, R82, R83, R84, R85, R i mdependently of one another H, (Ci-C8)-alkyl;
0

or R79 and R80, R83 and R84 form inde g r@lﬁgt% one another optional %)}%etﬁq WIIh 25 the
nitrogen atom to which they dP@BoRfedd Yed g WhillP &patt ol th2 Ritf0den atom,

may also include 0- 1 further Seteshiatans FFonTlheagro0F of M -OkXGIE.6 CalKY:Caxadleyl.and sulfur,
AMENDED SHEET 112 the,ﬁ@%ﬁ thereaf and the physiologically tolerated salts thereof. 2. A
compound as claimed in clai whith as the following meanings: | Il W1iN'W2 W6IN'W7
W1l wili2 W W1 ~14 ~W3~5 W9 WW 10 N\ 1 87 R88

5 R56, R57, R58, R53, R62, R63
independently of one another H, (C1-Cq)-alkyl;
or
R56 and R&7

form optionally together with the nitrogen atom to which they
10 are bonded a 5-6 membered ring which, apart from the
nitrogen atom, may ailso inciude 0-1 further heteroatoms

from the group of NH, N-{C-Cs}-alkyl, oxygen and sulfur;

R60, R61

15 independehtiy of one another H, (C4+-Ce)alkyl, (Cy-Cy)-
atkoxy-(C4-Cq)-alkyl, (Co-Cs)-alkenvl, (Co-Ce)-alkynyi,
CO({R64), {CRO5RBG)- RS? CO(CRB8R69)-R70; or R60
and R61 form together with the nitrogen atom fo which they
are bonded a 4 to 10-membered mono-, bi- or spirocyclic

20 ring which, apart from the nitrogen atom, comprises 0 to 3
additional heterocatoms selected from the group of N, O and
S and may additionally be substituted by one or more of the
foliowing substituents: F, Cl, Br, CF3, O-(C4-Cg)alkyl, (C;-
Celalkyl, CO{R71), oxo, OH, (Cs-Cy)-alkoxy-(C1-Cy)-alkyl,

25 hydroxy-(C+-Cs)-alkyl, CON(RT72)R73), N(R74)CO(R75),
N(R76)(R77), CO(R78), SO Me;

R64, R65, R66, R68, RE9, R71, R72., R73, R74, R75, R76, R77,
R78
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(1N (fib) (IV) in which the meanings are W1. W2, W3, W4, W5, W6, W7, W8, W9, W10, W11, W12,
W13, W14 10 independently of one another a bond, C=C, 1 to 4- membered alkylene or alkylidene
chain in which 0-1 carbon atoms outside a double bond present in the alkylidene chain may be
replaced by an element from the group of N(R90), 0;and S; 15 where the carbon atoms in the groups
I\VV) may be substituted by H, F, OH, oxo, (C1-C6)-alkyl, O-(C1-C5)- alkyl,
(m,‘?@ﬁ@)ﬁ@%ﬁ@ ,ﬁ@%@@éfhé@z@@rﬁ(@i’LC4)-a|koxy-(Cl-C4)-a|ky|,
(C1-C6)-alkyl, (C2-C6)- alkenyl, (C2-C6)-alkynyl, CO(R51), (CR52R53)o R54, CO(CR52R53)P R55;
AMENDED SHEET 11% R51 H, (Ci-C8)-alkyl; R52, R53 5 independently of one another H,

of the formulae (11), (lll) and
(CR52R53)0R54, preferably

(C1-C8)-alkyl, OH, (C%Sig)ﬁ{%

0,1,2 3,456 10
N(R58)CO(R59), N(R60)(R6

kyl, (C,-C4)-akoxy-(Ci-C4)alkyl; o, p independently of one another
pendently of one another OH, O-(Ci-C8)-alkyl, CON(R56)(R57),

heteroatoms selected from the grotp O

5

10

15

20

25

are bonded a 5-8 membered ring which, apart from the
nitrogen atom, may also include 0-1 further hetercatoms

from the group of NH, N-(C1-Cg)-atkyl, oxygen and sulfur;
g, 7 independently of one another 0, 1, 2, 3, 4, 5, 6:

R67, R70

independently of one another OH, O-(Cy-Cg)-alkyl,
CON(R79)(R80), N(R81)CO(R82}, N(R83)(R84), CO,(R85),
S0:Me, CN, a 3-10 membered ring system having 0 to 3
heteroatoms selected from the group of N, O and S, which
may be substituted by one or more of the following
substituents: F, Cl, Br, CF3, (C4-Cg)-alkyl, O~(C4-Cg)-alkyl,
CO(R86), oxo, OH;

R79, R80, R81, R82, R83, R84, R85, R86
independently of one another H, {C1-Cg)-alky;

or |

R79 and R80, R83 and R84

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

oxygen and sulfur,

AMENDED SHEET
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15 and S, which may be substituted by one or more of the following substituents: F, CI, Br, CF3,
(C,-C8)-alkyl, O-(Cr- C8)-alkyl, CO(R63), oxo, OH; R56, R57, R58, R59, R62, R63 20 independently of
one another H, (C1-C8)-alkyl; or R56 and R57 form optionally together with the nitrogen atom to
which they are bonded a 5-6 membered ring whicfy gapart from 25 the nitrogen atom, may also
include 0-1 further heteroatoms from the group of NH, N-(C1-C6)-alkyl, oxygen and sulfur; AMENDED
SHEET 114 R60, R61 independently of one another H, (Cl C6)-alkyl, (C1-C4)- alkoxy-(C1-C4)-alkyl,
(C2-C6)-alkenyl, (C2- alken 64 R67 R60 5 and
R61 form together ?%e ﬁﬁ%)é tﬂerécF)r%q (r)?('%/v ICHD?‘ ‘%a’ﬁ’ %QE}S{@F%% %gﬁng]ge@;d mono-, bi- or
spirocyclic ring which, apart from the nitrogen atom, comprlses 0 to 3 additional heteroatoms selected
from the group of N, 0 and S and may additionally be substituted by one or more of 10 the following
substituents: CE3 O l C alkyl, CO(R71), oxo, OH,

(Cl-C4)-aIko>§7 (cﬁ‘cﬁ? aﬁ<y‘1‘ ro%(g%ééﬁ%}ﬁ%?){CON(R72)(R73) N(R74)CO(R75),
N(R76)(I%77) COZ(F%g%?}hiCQZMe

Q has the following meanings:

|
N

|
N “ .
WE/W:%WE WI:WE.W? W‘ii/ W12
: \l 13 14
h][ 188
R% R

(i) (i (IV)
in which the meanings are
W1, W2, W3, W4, W5, W6, W7, W8, WS, W10, W11, W12, W13, W14

10 independently of cne another a bond, C=C, 1 fo 4-
membered alkyiene or alkylidene chain in which 0-1 carbon
atoms outside a double bond present in the alkylidene
chain may be replaced by an element from the group of
N(R90), O and S;

15 where the carbon atoms in the groups of the formulae (i1}, (lil) and
(IV) may be substituted by H, F, OH, oxo, {C1-Cs}-alkyl, O-{C1-Ce)-
alkyl, (CR52R53),R54, preferably H, (CR52R53),R54;

R87, R88, RA0

20 H,  (Cs-Co)alkoxy-(C-Co)alkyl, (Ct-Ce)alkyl, (Co-Co)-
alkenyl, (Co-Col-alkynyl, CO(R51), (CR52R53),-R54,
CO(CR52R53),-R55;
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15 R64, R65, R66, R68, R69, R71, R72, R73, R74, R75, R76, R77, R78 independently of one another
H, (C1-C8)-alkyl; or R76 and R77 form optionally together with the nitrogen atom to which 20 they are
bonded a 5-6 membered ring which, apart from the nitrogen atom, may also include 0-1 further
heteroatoms from the group of NH, N-(C1-C6)-alkyl,pxygen and sulfur; 25 q, r independently of one
another 0, 1, 2, 3, 4, 5, 6; R67, R70 independently of one another OH, O-(C1-C8)-alkyl,
CON(R79)(R80), N(R81)CO(R82), N(R83)(R84), AMENDED SHEET 115 C02(R85), SO2Me, ON, a
3-10 membered ring system having 0 to 3 heteroatoms selected from the group of N, 0 and S, which
may be substituted%?bne or rﬁoi(g'gbﬁh)éa‘ﬁé\ﬂ!é)wing substituents: F, ClI, Br, CF3, (C,-C8)-alkyl, O-(Cti-
5 C8)-alkyl, CO(R86), oxo, OH; R79, R80, R81, R82, R83, R84, R85, R86 independently of one
another H, (C,-C8)-alkyl; or 10 R79 and R80, R83 and R84 form independently of one another
optionally together with th%ﬁnitrogen atom to which they are bonded a 5-6 membered ring which,
apart from the nitro atorir, may

5 independently of one another H, {C4-Cgl-alkyl, OH, (C3-Cg)-
cycloalkyl, (C+-Cy)-alkoxy-(C4-Cylatkyl;

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

10 R54, R55

independently of one another OH, O-(C:-Cg)-alkyl,
CON(R56)R57), N(RH8)CO(R59), N(RGOKRE1),
CO,(R62), SOMe, CN, a 3-10 membered ring system
having O to 3 heteroatoms selected from the group of N, O

15 and S, which may be substituted by one or more of the
following substituents: F, Cl, Br, CF;, (C4-Cg)-alkyl, O-(C4-
Cg)-alkyl, CO(RB3), oxo, OH;

R56, R57, R58, R59, R62, R63

20 independently of one another H, (C4-Cg)-alkyt;
or
R56 and R57

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

25 the nitrogen atom, may also include 0-1 further
heteroatoms from the group of NH, N~(C4-Cg}-alkyl, oxygen
and sulfur;
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also include 0-1 further heteroatoms from the group of NH, 15 N-(Ci-C6)-alkyl, oxygen and sulfur; the
N-oxides thereof and the physiologically tolerated salts thereof. 3. A compound as claimed in claim 2,
in which Q has the following 20 meanings: AMENDED SHEET 116 N N ~ N Raa'NN~~/_ Rag. N j~
NRas ResN~NN Rag1e9~OR89INRNN agRR$I NNN Ra RalN PN R$s O R89/N,R89
189 NN NN ?~N O'$9 89 R89~NJ~\__ ) N'1 N-R'R%$s in which the meanings are: R89 in the group
N-R89: H, (C1-C4)-8RBx R8¢ 1-C4)-alkyl, (C--C6)-alkyl, (C2-C6)-alkenyl, 5 (C2-C6)-alkynyl, CO(R51),
(CR52R53)0 R54, CO(CR52R53)p-

independently of one another H, (Cs-Cg)-alkyl, (C:-Cy)-

alkoxy-{C+-Cy)-alkyl, (Co-Cs)-alkenyl, (Co-Cg)-alkynyl,
CO(R64), (CRB5R66),-R67, CO(CRB8RE9)-R70; or RGO
5 | and R61 form together with the nitrogen atom to which they
are bonded a 4 io 10-membered mono-, bi- or spirocyclic
ring which, apart from the nitrogen atom, comprises 0 {0 3
additional heteroatoms selected from the group of N, O and
S and may additionally be substituted by one or more of
10 the following substituents: , Cl, Br, CF,, O-(C1-Cs)-alkyi,
{C+-Co)-alkyl, CO(R71), oxa, OH, (C+-C4l-alkoxy-{C1-Cy)-
alkyl, hydroxy-(C1-Cy4)-alkyl, CONIR72}R73),
N(R74)CO(R75), N(R76)R77), CO,(R78), SOMe;

15 RB4, R65, R66, RB8, REY, R71, R72, R73, R74, R75, R76, R77, R78
independently of one another H, (C4-Cg}-alkyl;
or

R76 and R77

form opfionally together with the nitrogen atom to which
20 they are bonded a 5-6 membered ring which, apart from
| the nitrogen atom, may also include 0-1 further
heteroatoms from the group of NH, N—(CT-CQ)»aIkyl, oxygen

and sulfur; '

25 'q, r independentiy of one another 0, 1, 2, 3, 4, 5, 6;

R&67, R70

independently of one another OH, O-{C+-Cg)-alkyi,
CON(R79)(R80j), N(R81YCO(R82), N(R83)(R84),

AMENDED SHEET



R55; preferably H, (C1-C6)-alkyl; R51 H, (Cr-C8)-alkyl; 10 R52, R53 AMENDED SHEET 117
independently of one another H, (Ci-C8)-alkyl, OH, (C3-C8)- cycloalkyl, (C1-C4)-alkoxy-(Cr-C4)alkyl;
a, p independently of one another 0, 1, 2, 3, 4, 5, 6; R54, R55 independently of one another OH,
O-(C,-C8)-alkyl, CON(R56)(R57), N(R58)CO(R59), N(R60)(R61), C02(R62), SO2Me, ON, a 3-10
membered ring system having 0 to 3 10 heteroatonji elected from the group of N, 0 and S, which

may be substituted by one or hé7e(BEhk BfikeMRy Shbstituenid FnemERresFaingiysieaky|,

O-(Ci-C8)-alkyl, CO(R63), xRyl R56nRRFoBRAnEE8IRA% REZINIERRBISBINGS ane another
H, (CI-C8)-alkyl; or R56 and R57 form optionally together with the nitrogen atom to which they 20 are

bonded a 5-6 membered ring WARHS apdHRoMANLRitEEENKIEH, 10N s8R - 1Birther

heteroatoms from the group ofgblyiNd Glit=alalkyd: axyagn gndszulfurREQ)-BRY 2D ipdependently of
one another H, (C1-C5)-alkyl, &Ci-c4)-alkox - gCrC4)-aIk |, (C2-C6)-alkenyl, (C2-G)-alkynyl, CO(R64),
5 g)-alkyl, CO{R 6), oXo, CXH;

R79, R80, R81, R82, R83, R84, R85, R86
independently of one another H, (C4-Cpl-alkyl;
or
10 R79 and R80, R83 and R84

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 include 0-1 further heteroatoms from the group of NH,

15 N-(C1-Cg)-alkyl, oxygen and sulfur;
the N-oxides thereof and the physiologically tolerated salts thereof.

3. A compound as claimed in claim 2, in which Q has the following

20 meanings:

AMENDED SHEET



(CR65R66)q R67, CO(CR68R69)r R70; or R60 and R61 form together with the nitrogen atom to
which they are bonded a 4 to 10-membered mono-, bi- or spirocyclic ring which, apart AMENDED
SHEET 118 from the nitrogen atom, comprises 0 to 3 additional heteroatoms selected from the group
of N, 0 and S and may additionally be substituted pygne or more of the following substituents: F, Cl,
Br, CF3, O-(C1-C3)-alkyl, (C1-C6)-alkyl, 5 CO(R71), oxo, OH, (C1-C4)-alkoxy-(C1-C4)-alkyl,
hydroxy-(C1- C4)-alkyl, GON(R72)(R73), N(R74)CO(R75), N(R76)(R77), C0O2(R78), SO2Me; R64,
R65, R66, R68, R69, R71 R72, R73, R4, R75, R76, R77, llO R78 mdepenently of one another H,
(C1-CB)-alkyl; or R7 oM

~ another 0, 1, 2, 3, 4, 5:6; . M independently of one another j—g 0-(C1-C8)-alkyl,
CON(R79)(R80), N(R815ﬁ:O(R82) N(R83)(R84), C02(R85), SO2Me, CfN a 3-10 membered ring

system havmg Oto3 R
F{SLN < ; (%)

!
N

N
‘%Rag Ras/N\RBQ
! |
O ?f’
L) m {:ji!:B
QNWRBQ N-R% —

~in which the meanings are:
R88 in the group N-R89:

H, (Cr&;} -atkoxy-(C1-Cq)- a%ky {C+-Ceolralkyl, (Co-Csl-alkenyt,
5 (Cg«Cs)—aEkynyl, CO(R51), (CR52R53),-R54, CO(CRSE2R53),-
R35; preferably H, (C+1-Cs)-atkyl,

R51  H, (Cq-Cg)-alkyi;

10 R52, R53
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25 heteroatoms selected from the group of N, 0 and S, which may be substituted by F, Cl, Br, CF3,
(C1-C8)-alkyl, O-(C1-C3)- alkyl, CO(R86), oxo, OH; R79, R80, R81, R82, R83, R84, R85, R86
AMENDED SHEET 119 independently of one another H, (C1-C8)-alkyl; or R79 and R80, R83 and
R84 form independently of one another optionally together with the 5 nitrogen atom to which they are
bonded a 5-6 membered ring which, apart from the difrogen atom, may also include 0-1 further

heteroatoms from the groupgrsiapRINiE[dY -0 paryaneiyeeirand sty RBYin the-grdup N(R89)2:
independently of one anoth -atkyl(C1-CA)-alkex r-C4)-alkyl, (C2-C6)-alkenyl,
e SRR

(C2-C6)-alkynyl, CO(R64), ( O 0; or the two R89 radicals form
together with the nitrogen atom to which they 15 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 grqy%of Hd@;?é?ﬂ:ign SR addiionally bessupstityted by one or more of the
following substituents: F, Cl, Br, CF3, 0-(C,-C8)-alkyl, (C1-C6) 20 alkyl, CO(R71), oxo, OH,

(Ci-C4)-akkoxy-(C1-C4)-alkyl, hydroxy-(Ci-C4)-alkyl, CON(R72)(R73), N(R74)CO(R75), N(R76)(R77),
C02(R78), SO2Me; preferably H, (Ci-C6)-alkyl,

R54, R55

independently of one another OH, 0O-{C+-Cg)lalkyi,
CON{RS6)RSET), N(RSE8YCO(R5E39), N{RBO)RE1), CORE2),
S0:Me, CN, a 3-10 membered ring system having 0 to 3

10 hetercatoms seiected from the group of N, O and S, which
may be substituted by one or more of the following
substituents: F, Ci, Br, CFj;, (C+-Cg)alkyl, O-(C4-Cg)-alkyi,
CO{RE3), oxo, OH;

15 R58, R57, R58, R59, R62, RE3
independently of one another H, (C4-Cg)-alkyl;
or
R56 and R57

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

the group of NH, N-(C4-Cg}-alky!, oxygen and sulfur;

R60, R61

25 _ independently of one another H, (Cs-Cg)-alkyl, (C4-Cy)-atkoxy-
{C1-Cyq)-alkyl, (Cy-Cg)-alkenyl, (Cx-Cglalkynyl, CO(R64},
(CR65R66),-R67, CO(CRE8RE9)-R70; or R60 and R61 form
together with the nitrogen atom to which they are bonded a 4

to 10-membered mono-, bi- or spirocyclic ring which, apart
AMENDED SHEET



or the two R89 radicals form together with the nitrogen atom to which they are bonded a 5 to
6-membered monocyclic ring 25 which, apart from the nitrogen atom, comprises 0 to 1 additional
heteroatoms selected from the group of N, 0 and S and may additionally be substituted by one or
more of the following substituents: F, Cl, Br, CF3, 0-(Ci-C8)-alkyl, (Ci-C6)- alkyl, CO(R71), oxo, OH,
(Ci-C4)-alkoxy-(C1-C4)-alkyl, 30 hydroxy-(C1-C4)-alkfl, CON(R72)(R73), N(R74)CO(R75),
N(R76)(R77), C02(R78), S@2e. this ENDEFESHBEBT] 2Comprican pduntbof thesfdditialzal as claimed
in any of claims 1 to 3, wherejn A D, G 5 are independe f ,anot G( and the
total number of nitrogen at%"%{se fﬁ% (ljs{n rlgna'%ge‘é{%(,igggér%y%%ﬁ%lgpv%fy@g%éga%b%E’%ﬁably 0.5.A
compound of the formula | asiditionedhintanysobstiinesdl by 4n&0dn witich tfethwedallaygrge K bond, O,

CO, OCH2, CH20, N(R36)C N(R37), (C(R38)(R39))2 1)C= 2),L£=L, SGH?2, SO2CH2,
particularly preferably OCHE‘,?E?—%)@WR&)%, ?é.@%ﬁ%@@&@%%ﬁ , 395%,’%5&?) LT (R32),
C=C, SCH2, SO2CH2, veryCpHftittlarbxpreiedatily cGH2 KoM, CONERT), hid(R3B)(]R39))2, C=C,
SCH2; where R31, R32, R3&§§1¥y53écﬁs§&?ﬁ)?E?ﬁ?ﬁe%(???ﬂé’d’{é’fbe) ,anﬂﬁlgg[éycé%)-,c&-alkyl.

COQ(R?S), SOQMCB;

R84, R65, R66, REG, RBY, R71, R72, R73, R74, R75, R76, R77,

10 R78
independently of one another H, (C-Cg})-alkyl,
or
R76 and R77
form optionally together with the nitrogen atom to which they
15 are bonded a 5-6 membered ring which, apart from the

nitrogen atom, may also include -1 further heteroatoms from

the group of NH, N-(C+-Cs)-alkyl, oxygen and sulfur;

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

- 20
R67, R70
independently of one another OH, O-(C;'—Cg)—aikyl,
CON(R79)R80), N(R81)CO(R82), N(R83)}(R84), COR85),
SO;Me, CN, a 3-10 membered ring system having 0 to 3
25 heteroatoms selected from the group of N, O and S, which

may be substituted by F, Cl, Br, CF3, (C4-Csg)-alkyl, O-(C4-Csg)-
alkyl, CO(R86), oxo, OH;

R79, R80, R81, R82, R83, R84, R85, R&6
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6. A compound as claimed in any of claims 1 to 5 in which the meanings are R2 (C1-C$)-alkyl,
(C1-C4)-alkoxy-(Ci-C4)-alkyl, a 3 to 10- 25 membered mono-, bi-, tri- or spirocyclic ring which may
include 0 to 3 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 AMENDED SHEET 121
substituents: F, Cl, Br, CF3, ON, (C1-C6)-alkyl, O-(€42C8)- alkyl, (Co-C2)-alkylene-aryl, oxo, CO(R41),
CON(R42)(R43), hydroxy, N@sody-ofe)raignatiirub) (2 e)-8®ICH3; preferably
(C1-C8)-alkyl, (C,-C4)-alkoxy-(C1-C4)-alkyl, a 3 to 5 10-membered mono- or bicyclic ring which may
include 0 to 2 hetero@toms 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, ClI, Br, CF3,
CN, (Ci-C6)-alkyl, O-RYE@8HdR8A, &3 20d0RR41), CON(R42)(R43), N(R45)CO(C1-C6)-alkyl or
SO2CHS3; R41, R42, R43, R45, R46, R47 independently of one another H, (C1-C8)-alkyl; 15 or R42
and R43, R46 and R47 fornfafidelpeedchii@oiiv At andhepBisticpRiy et trecitieh W nifdgen atom

to which they are bonded a R JaemBRIRAEHNRIPL TRIMJDE NBAR AMReMAN RSO include

0-1 further heteroatoms from the group of
which, apari from the nitrogen atom, may also include 0-1

further hetercatoms from the group of NH, N-(C4-Cs)-atkyl,

oxygen and sulfur;

10 R88 in the group N{R83),:

independently of one ancther H, (C+-Cg)-alkyl, (C1-C4)-atkoxy-
(C+-Cyyalkyl, (Co-Cs)-alkenyl, (C,-Cg)-alkynyl, CO(R64),
(CRE5R86)-R67, CO(CRB8RGY)-R70; or the two RS89
radicals form together with the nitrogen atom to which they
15 are bonded a 4 fo 10-membered mono-, bi- or spirocyclic ring,
which, apart from the nitrogen atom, comprises 0 o 3
additional heteroatoms selected from the group of N, O and S
and may additionally be substituted by one or more of the
foliowing substituents: &, CI, Br, CF3, O-{C+-Cglalkyl, (C4-Cg)-
20 alkyl, CO(R71), oxo, OH, (C+-Cy)-alkoxy-(Cs-Cyl-alkyl,
hydroxy-(C1-Cs)-alkyl, CON(R72¥R73), N(R74)CO(R75),
N{R76)R77}, COx(R78), SO:Me; preferably H, {C4-Cg)-alkyl,
or the two R89 radicals form together with the nitrogen atom
to which they are bonded a 5 to 6-membered monocyclic ring
25 which, apart from the nitrogen atom, comprises 0 to 1
additional heteroatoms selected from the group of N, O and 8
and may additionally be substituted by one or more of the
following substituents: F, CI, Br, CF3;, O-(C+-Cg)-alkyi, (C1-Ceg)-
alkyl, CO(R71}, oxo, OH, {Cq-Cylalkoxy-(C4-Cyl-alkyl,
30 hydroxy-(C4-Cy)-alkyl, CON(R72)}(R73), N(R74)CO(R75),
N(R76}R77), COx(R78), SO,Me.
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20 NH, N-(C1-C6)-alkyl, oxygen and sulfur. 7. A compound of the formula | as claimed in any of claims
1to 6, in which the meanings are 25 A, B, D, G C(R3); R3 H, F, CI, Br, CF3, ON, O-(C1-C6)-alkyl,
0O-(C1-C4)-alkoxy-(C1 C4)-alkyl, S-(C1-C6)-alkyl, (C1-C6)-alkyl, (Co-C8)-alkylene-aryl,
O-(C3-08)-alkylene-aryl, N(R4)(R5), S02-CH3, CON(R6)(R7), AMENDED SHEET 122

N(R8)CO(R9), CO(R12), (CR13R Ag élR 5); preferably H, F, Cl. Br, CE3, CN, O-(C1-Cg)-alkyl,
(Ci-C6)-alkyl, §02-C|}§,¢é6‘i§?(#ﬂ51( é)tg (é’é@ﬂfﬁ?&ﬂﬁlﬁ?, k’%ﬁ%ﬂiﬁé‘ %551?%grticularly
preferably H, F, Cl, CixBetih (C1-C6)-alkyl, 5 (C(R13)(R14))x-O(R15); very particularly preferably H,
F, Cl, (C1-C6)-alky; very very particularly preferably H, CH3, F; R4, R5, R6, R7, R8 independently of
one another H, (C,-C6)-alkyl; 10 or R4 and R5, R6 and R7 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 alspBn@ude 0-1 15 further heteroatoms from the group of NH, N-(C1-C6)-alkyl,
oxygen and sulfur; R9, R12 independently of one another H, (C,-C6)-alkyl;

5 ' are independently of one another N or C{R3), and the {otal

number of nitrogen atoms in this ring is 0-2, preferably 0 or 1,

very particularly preferably 0.

5. A compound of the formula [ as claimed in any of claims 1 o 4,

10 in which the meanings are

K bond, O, CO, OCH; CHp0O, N(R36)CO, CON{R37},
(C{R38)(R39)), (R3INC=C(R32), C=C, SCH;, SOCHy,
particularly preferably OCH,, CH,O, N(R36)CO, CON(R37),

15 (C(R38)R38)),, (R31)C=C(R32), C=C, SCHy, SOCHy, very
particularly preferably OCH., CHL0, CON(R37),
(C(R38)(R39)),, C=C, SCHy; where

R31, R32, R36, R37, R38, R39

20 are independently of one another H, (C4-Cg}-alkyl.

6. A compound as claimed in any of claims 10 5
in which the meanings are

R2 (01-%33)-alkyl, (C4-Cy)-alkoxy-{C1-Cylalkyl, a 3 to 10-

25 membered mono-, bi-, tri- or spirocyclic ring which may
include 0 to 3 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

AMENDED SHEET



20 R13, R14 H; R15H, (C1-C6)-alkyl; 25 x 0, 1, 2, preferably 0, 1, particularly preferably 1. 8. A
compound as claimed in claim 1 AMENDED SHEET 123 in which the meanings are Q bi-, tri- or
spirocyclic saturated or partially unsaturated ring 5 structure having one nitrogen atom and 0-3 further
heteroatoms selected from the group of N, 0 and ,é/\ihere 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$@ritapnt® GR3CH- @1 & ©8-AlkyiCicTsEalkulkdRyllziad)-alkyl,
e e T U e
cycloalkyl, (CS-C4)-alkoxy-(dnarayaikyN(53 6)p(itegendeii JREReGaRdar or 59,8y, 5, 6; R54,
R55 independently of one angel Qb QG- CaIRIKY e ,-C. )-alkoxy-(C+-Ca)-alkyl, a 3 to
5 10-membered mono- or bicyclic ring which may include 0 fo
¢ heteroaioms 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, CFs CN, (Cyi-Cglalkyl, O-(C-Cg)-alkyl, oxo,
10 CO(R41), CON(R42)(R43), N(R45)CO(Cq-Cg)alkyl or
SOCH3;

R41, R42, R43, R45, R46, R47
independently of one ancther H, (C1—Cg)~aiky[;
15 or
R42 and R43, R46 and R47

form independently of one another optionally together with the nitrogen

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

nitrogen atom, may also include 0-1 further heteroatoms from the group of
20 NH, N-(C4-Cs)-alkyl, oxygen and sulfur.

=4

A compound of the formuta t as claimed in any of claims 1 to 6,

in which the meanings are

25 AB,DG
C(R3);

R3  H, F, Cl, Br, CF3, CN, O-(C4-Ceg}-alkyl, O-{C1-Cq)-alkoxy-(C-
Cs)-alkyl, S-(C4-Ce)-alkyl, (C1-Ce)-alkyl, {Co-Cg)-alkylene-aryi,
O-(Co-Cp)-alkylene-aryl, N{R4)R5), SO.-CHi, CON(REYRT),

AMENDED SHEET



CON(R56)(R57), N(R58)CO(R59), N(R60)(R61), C02(R62), 25 SO2Me, ON, a 3-10 membered ring
system having 0 to 3 heteroatoms selected from the group of N, 0 and S, which may be substituted by
“one or more of the following substituents: F, CI, Br, CF3, (C1-C8)-alkyl, O-(C1-C8)-alkyl, CO(R63),
OH; AMENDED SHEET 124 R56, R57, R58, R59; R62, R63 independently of one another H,
(C1-C8)-alkyl; or 5 R56 and R57 form optlonall%ﬁo ether with the nltg?en atom to which they are

bonded a 5-6 membered it RRIEHD Epart o nli%éﬁgﬂfh}k Ry 'ago ﬁ%ﬁ%f%@b’l"further
heteroatoms from the group ofINHg N @]3 Q@Nal @?g fus A @ §pendently of
one another H, (C,-C6)-alkyl, éﬁ‘j 4)-a kox 1-C4)-alky f(%’d C alken 2 C6)-alkynyl,
CO(R64), (CR65R66)q R6%, J0%) vféﬁ'ﬁi déﬂfé the nitrogen

atom to which they are bonggda 4t 1%@@%@44110@0 - s wogy@llcmqgjg/ﬁg][@ @part from

the nitrogen atom, comprises 0 to 3 addltlonal heteroatoms selected from the group of N Oand S and

may additionally be substitlftd& by oRd DhxrigrE 6P theapN A sE-vuTsRiRsA YFHCE BFLCF:B
0-(C1-C5)-alkyl, (C1-C6)-alkl,-c)-atkyi; very very particularly preferably H, CHs, F

R4, R5, R6, R7, R8
independently of one another H, (C4-Cg)-alkyl;
10 or
R4 and R5, R6 and R7

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

oxygen and sulfur;

R9, R12

independently of one another H, (C+-Cg)-atkyl;

20
R13, R14
H;
R15 H, (C+Cgalkyl;
25

X C, 1, 2, preferably 0, 1, particularly preferably 1.

8. A compound as claimed in claim 1 |
AMENDED SHEET



CO(R71), oxo, OH, (C1-C4)-alkoxy-(C1-C4)-alkyl, hydroxy-(C1- C4)-alkyl, CON(R72)(R73),
N(R74)CO(R75), N(R76)(R77), C02(R78), SO2Me; 25 R64, R65, R66, R68, R69, R71, R72, R73,
R74, R75, R76, R77, R78 independently of one another H, (C,-C8)-alkyl; or R76 and R77 AMENDED
SHEET 125 form optionally together with the nitragen atom to which they are bonded a 5-6
membered ring which, apart from the nitrogen atom, may also include 0-1 further heteroatoms from
the group of NH, N-(Ci-C6)-alkyl, oxygen and sulfur; 5 g, r independently of one another 0, 1, 2, 3, 4, 5,
6; R67, R70 independenpéé)f one another OH, O-(Ci-C8)-alkyl, 10 CON(R79)(R80), N(R81)CO(R82),
N(R83)(R84), COZ(R%W é%?@ﬁ?@@ﬁf%embered ring system having 0 to 3 heteroatoms
selected from the group of N, 0 and S, which may be substituted by F, CI, Br, CF3, (C,-C5)-alkyl,
0O-(C1-C8)- alkyl, CO(R86), oxo, OH; 15 R79, R80, R81, R82, R83, R84, R85, R86 independently of
ohe another H, (CJ_CQ_alk%E—,O{ri— or spirocyclic saturated or partially unsaturated ring
5 structure having one nitrogen atom and 0-3 further
hetercatoms 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: £, OH, CFj;, CN, OCF; O-(Cy-
1o - Ca)-alkyl, (C4-Cs)-alkoxy-{C+-Csl-alkyl, (C1-Cs)alkyl, (Cx-Ce)-
atkenyl,  (C-Ce)-alkynyl, CO(R51), (CR52R53),-R54,

CO(CR52R53),-R55;

R51 H, (C1-Ca)-alkyt;

15
R52, R53
independently of one another H, (C4-Cg)-alkyl, OH, (C3-Cs)-
cycloalkyl, (C+-Ca)-alkoxy-(Cq-Cslatkyl;
20 o, p independently of one another 0, 1, 2, 3,4, 5, 6;
R54, R55
independently of one anpother OH, O-(Cy-Cs)-alkyl,
CON(RSE6)(RE7), N(RS8)CO(RS59), N(RBOYR6E1), CO(R62),
25 SO:Me, CN, a 3-10 membered ring system having 0 fo 3

heteroatoms selected from the group of N, O and S, which
may be substituted by one or more of the following
substituents: +, Cl, Br, CF3, (Ci-Cgj-alkyl, O-(C4-Cg)-alkyl,
CO(R63), OH:; '
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20 R79 and R80, R83 and R84 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 include 0-1 25 further heteroatoms from the group of NH, N-(Ci-C6)-alkyl, oxygen and sulfur.
9. A compound as claimed in claim 1 AMENDEDISHMEET 126 in which the meanings are Q bi-, tri- or
spirocyclic saturated ring structure having one 5 nitrogen atom and 0-3 further heteroatoms selected
from the group of N, 0 and S, where the rings of the structure may be spiro-linked, fused or bridged,

and where the ring s y ti ne or more of the following substituents: F, OH,
CF3, CN, OCF3, ox%%g’%%ggglkﬁgéc%—@g)gaﬁgoxy-(01 10 C4)-alkyl, (C1-C6)-alkyl,
(C2-Ce6)-alkenyl, (C2-C6)-alkynyl, CO(R51), (CR52 - , GQ( 2R53)P R55; R51 H,
(G-C8)-alkyl: 15 R52, R53‘W1%%¥péeﬁ‘1g eﬁ %?f%(?wee %ﬁ%ﬁ%%??éi%%)%l yl, OH, (C3- C8)-cycloalkyl,

(Cr-C4)-alkoxy-(C1-C4)alkyl; o, p independently of one another 0, 1, 2, 3, 4, 5, 6; 20 R54, R55
independently of onéanother OH, O-(C1-C8)-alkyl,

5 R56 and R57

form optionally together with the nitrogen atom to which they
are bonded a 5-68 membered ring which, apart from the
nitrogen atom, may also include 0-1 further heteroatoms from

the group of NH, N-{C¢-Cg)-alkyl, oxygen and sulfur;

10
R60, R61
independently of one another H, (C4-Cg)-alkyl, (C1-Cy)-alkoxy-
(C1-Cq)-alkyl, (Co-Ce)-alkenyl, (Cp-Ce)-alkynyl, CO(R64),
(CRB5R66),-R67, CO(CR68RES)-R70; or R6Q and R61 form
15 together with the nitrogen atom to which they are bonded a 4

fo 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

20 substituents: F, Cl, Br, CF3, O-(Cs-Cs)-alkyl, (C4-Ceg)-alkyl,
CO(R71), oxo, OH, (C1-Ca)-alkoxy-(C+-Ca)-alkyt, hydroxy-(Cs-
Cql-alkyl, CON(R72)(R73), N(R74)CO(R75), N(R76)}R77),
CO»(R78), SOMe;

25 R64, R65, R66, R68, R69, R71, R72, R73, R74, R75, R76, R77,
R78

independently of one another H, (C1-Cg)-alkyt;
or

R76 and R77
AMENDED SHEET



CON(R56)(R57), N(R58)CO(R59), N(R60)(R61), C02(R62), SO2Me, ON, a 3-10 membered ring
system 25 having 0 to 3 heteroatoms selected from the group of N, 0 and S, which may be substituted
by F, Cl, Br, CF3, (C1-C8)-alkyl, O-(C1-C8)-alkyl, CO(R63), oxo, OH; AMENDED SHEET 127 R56,
R57, R58, R59, R62, R63 independently of one another H, (C1-C8)-alkyl; or R56 and R57 5 form
optionally together with the nitrogen atom to which lliﬁ\%%tare bonded a 5-6 membered ring which, apart

from the nitrogen atom, may@s@RianakyoladeiiseidtdhsuiofegrsnptRigio g éiNibey

N-(C1-C6)-alkyl, oxygen angsulfgrdt RE0s 86 higdanaadenthoofanerangings HrdrlR8)-alkyl,
(C1-C4)- alkoxy-(C1-C4)-alkyl, (C2-C6)-alkenyl, (C2-C6)-alkynyi, CO(R64), (CR65R66)q R67,
CO(CR68R69), R70; or 15 REGSHR ReTidnatsemirdudetRe hishen etprastamsdianty are

bonded a 4 to 10-membereghmgrupkit RIFSRTgeEYCle, TiagwWhich,@Ras {rrgy ig. nitrogen atom,
comprises 0 to 3 additional hetéroatoms selected from the group of N, 0 and S’and may additionally

be 20 substituted by one or more of the following

g, r independently of one another ¢, 1, 2, 3,4, 5, 6;

RG67, R70

independently of one another OH, O-(Cy-Cg)-alkyl,

10 CON{R79)R80), N(R81)CO(R82), N(R83)}R84), COZ(RSS),
SO:Me, CN, a 3-10 membered ring system having 0 to 3
heteroatoms selected from the group of N, O and S, which
may be substituted by F, Ci, Br, CF3, (C+-Cg)-alkyl, O-(C4-Cg)-
atkyl, CO(R886), oxo, OH;

15
R73, R80, R81, R82, R83, R84, R85, R86

independently of one another H, (C4-Cgl-alkyl;

or
20
R79 and R80, R83 and R84

form independently of one another optionally together with the

nitrogen atom te which {hey are bonded a 5-6 membered ring

- which, apart from the nitrogen atom, may also include 0-1

25 further heteroatoms from the group of NH, N-(C-Cg)-alkyl,
oxygen and sulfur.

9. A compound as claimed in claim 1
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substituents: F, CI, Br, CF3, O-(C1-C8)-alkyl, (C1-C6)- alkyl, CO(R71), oxo, OH,
(C1-C4)-alkoxy-(C1-C4)-alkyl, hydroxy-(C1-C4)-alkyl, CON(R72)(R73), N(R74)CO(R75),
N(R76)(R77), CO2(R78), SO2Me; 25 R64, R65, R66, R68, R69, R71, R72, R73, R74, R75, R76, R77,
R78 independently of one another H, (Cl-C$)-aIkyi;zgr AMENDED SHEET 128 R76 and R77 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 include 0-1 further 5 heteroatoms from the group of NH,
N-(Ci-C5)-alkyl, OXV%‘?R‘N%”C%%”W' riinde Ig—:‘ndently of one another 0, 1, 2, 3, 4, 5, 6; 10 R67, R70
independently of one' AnoOther ﬁl,”&%&ﬂ%% Bkyl, CON(R79)(R80), N(R81)CO(R82), N(R83)(R84),
C02(R85), SO2Me, CN, a 3-10 membered ring system having 0 to 3 heteroatoms selected from the
group of N, 0 and S, which may be substituted by one or more 15 of the following substituents: F, Cl,

o, 5. (CLCO) . O 61l SRR O PHLE PRI RGP . o 8

5 nitrogen atom and 0-3 further hetercatoms 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 subslituents: F,

OH, CFj,, CN, OCFy, oxo, O-(Cy-Cg)-alkyl, (C+-Cyl-atkoxy-{C+-

10 Cy)alkyl, (Ci-Cel-alkyl, (Co-Ce)-alkenyl, (Cz-Cej-alkynyl,
CO(R51), (CR52R53),-R54, CO(CR52R53)Q-R55;

R51 H, (C-Cy)-alkyl;

15 R52, R53

independently of one ancther H, {C4-Cg)-alkyl, OH, (Cs-
Cg)-cycloalkyt, (C4-Ca)-alkoxy-{C+-Csalkyl;

0, p independently of one another 0, 1, 2, 3, 4, 5, 6;
20
R54, R55

independently of one another OH, O-(C4-Cg)alkyl,
CON(RS6)(R57),  N(R5B)CO(R59),  N(R60)R61),
CO,(R82), SO2Me, CN, a 3-10 membered ring system
25 having 0 to 3 heterocatoms selected from the group of
N, © and S, which may be substituted by F, Cl, Br, CF3,
(C1-Cs)-alkyl, O-(C4-Cg)-alkyt, CO(R63), oxc, OH;

AMENDED SHEET



20 or R79 and R80, R83 and R84 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, 25
may also include 0-1 further heteroatoms from the group of NH, N-(C1-C6)-alkyl, oxygen and sulfur.
10. A compound as claimed in any of claims 2 to 9, wherein W3 in formula 1l and W8 in formula Il are
each a bond. AMENDED SHEET 129 11. A compound as claimed in claim 9, in which Q has the
following meanings R~ BN REF-R+P. et NRPEN Ras NN ~N R89 N Rag \89 N O-P891N-R
N-R89 5 in which the meanings are: R89 in the group N-R89: H, C| 42:alkoxy (C,-C4)-alkyl,
(C1-C6)-alky, (C2-C6)-alkenyl, independently of one another’

or
R56 and R57

5 form optionally together with the nitrogen atom to which
they are bonded a 5-8 membered ring which, apart
from the nitrogen atom, may also include 0-1 further
hetercatoms from the group of NH, N-(C4-Cg)-alkyl,

oxygen and suifur;
10
R60, R61

independently of one another H, (C4-Cg)-alkyl, (C4-Cy)-
alkoxy-{C+-Cy)-alkyl, (Co-Cg)-alkenyl, (C-Cg)-alkynyl,
CO(R64), (CRB5R66),-R67, CO(CRB8R69)-R70; or
15 R60 and R61 form together with the nitrogen atom to
which they are bonded a 4 to 10-membered 'mono—, bi-
or spirocyciic 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
20 substituted by one or more of the following
substituents: F, Cl, Br, CF3, O-(C+-Cg)-alkyl, (C+Cg)-
alkyl, CO(R71), oxo, OH, (C+-Cy)-alkoxy-(C4-Cy)-alkyl,
hydroxy-(C+-Cg4)-alkyl, CON(R72)R73),
N(R74)CO(RT75), N(R7E)RT77), CO»(R78), SO Me:

25

R64, R65, R66, R68, RBY, R71, R72, R73, R74, R75, R76, R77,
R78 '

independently of one ancther H, (C4-Cg)-alkyt;

or
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(C2-C6)-alkynyl, CO(R51), (CR52R53)0-R54, CO(CR52R53)p- R55; preferably H, (Ci-C6)-alkyl; 10
R51 H, (C1-C8)-alkyl; R52, R53 independently of one another H, (Ci-C8)-alkyl, OH, (C3-C8)- 15
cycloalkyl, (Cj-C4)-alkoxy-(C1-C4)alkyl; AMENDED SHEET 130 o, p independently of one another 0,
1, 2, 3,4,5, 6; R54, R55 5 independently of one angiler OH, O-(C,-C8)-alkyl, CON(R56)(R57),
N(R58)CO(R59), N(%G&%I}%lg{ 02(R62), SO2Me, CN, a 3-10 membered ring system having 0 to 3
heteroatoms selecte oup of N, 0 and S, which may be substituted by one or more of the

following 10 substituents: F, Cl, Br, CE3, (C,-C8)-alkyl, O-(Ci-C8)-alkyl, CO(R63),,0x0, OH; R56, R57,
R58, R59, R62, R63 independentIgpgmo%é“gﬂgmegcﬁét(ﬁfdﬁgi?&ﬁ;n¥?gﬁﬁééogglgoﬁw(f§|rm optionally
together with the nitrogen atom totvlichatbepoarkstdordéeba Srénmhendak néay indhichiclpapart from the

nitrogen atom, may also include 0:1 further heteroatoms from_ 20 the gro f NH, N-(C,-C6)-alkyl,
oxygen and sulfur; R60, R61 from Qwe nirogen atom, may aiso inebde IEI) I?Iu er

5 heteroatoms from the group of NH, N-{C:-Ce}-alkyl,

oxygen and sulfur,
a, r independently of one anocther 0, 1, 2, 3, 4, 5, €;

10 R67,R70  independently of one another OH, O-(C4-Cg)alkyl,
CON(R79)R80), N(R81)CO(R82), N(R83)R84),
CO2(R85), SO:Me, CN, a 3-10 membered ring system
having 0 to 3 heteroatoms selecied from the group of
N, O and S, which may be substituted by one or more

13 of the following substituents: F, Cl, Br, CF;, (C4-Csg}-
alkyl, O-(C4-Cgl-alkyl, CO(R86), oxa, OH;

R79, R80, R81, R82, R83, R84, R85, R86
independently of one another H, {(C4-Cgl-alkyl;
20 or
R79 and R80, R83 and R84

form independently of one ancther optionally together
with the nitrogen atom to which they are bonded a 5-6
membered ring which, apart from the nitrogen atom,
25 may also include 0-1 further heteroatoms from the

group of NH, N-(C+-Cs)-alkyl, oxygen and sulfur.

10. A compound as claimed in any of claims 2 to 8, wherein W3 in

formula Il and W8 in formula i1l are each a bond.
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independently of one another H, (Ci-C6)-alkyl, (Ci-C4)-alkoxy- (Ci-C4)-alkyl, (C2-C6)-alkenyl,
(C2-C6)-alkynyl, CO(R64), 25 (CR65R66)q R67, CO(CR68R69)r R70; or R60 and R61 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, 0 and S and may AMENDED SHEET 131 ac}&i?lonally be substituted by one or more of the
following substituents: F, Cl, Br, CF3, O-(Ci-Ca)-alkyl, (Cj-C6)-alkyl, CO(R71), oxo, OH,
(Ci-C4)-alkoxy-(C1-C4)-alkyl, hydroxy-(C,- C4)-alkyl, CON(R72)(R73), N(R74)CO(R75), N(R76)(R77),
5 C02(R78), SORMeRE2TMRESNREES REBITREQIRZRIRTS, Ry ¥ R1esrire RoflpwiRgs
independently of onerﬁggmﬁéy, (C,-C8)-alkyl; 10 or R76 and R77 optionally together with the
nitrogen atom to which they are bonded a 5-6 membered ring which, apart from the nitrogen atom,
may also include 0-1 further heteroatoms from the 15 group of NH, N-(Ci-C5)-alkyl, oxygen and sulfur;
g, r independently of one arhother 0,1, 2, 3 4,5,6; R67,R70 20 independenl{ly of one another OH,
O-(Ci-C8)-alkyl, CON(R7 80), N(R8L)CO(R82), N(R83)(R84), CO2(R85), 1t
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5 in which the meanings are:

R89 in the group N-R89:

H, (C4-C4)-alkoxy-(Ci-Ca)-alkyl, (C1-Ce)-alkyt, (Co-Cg)-alkenyl,
(C-Ce)-alkynyl, CO(R51), (CR52R53)0-R54, CO(CR52R53)p-
R58; preferably H, (C4-Ceg)-alkyl;

10

R51T H, (01-03}-8§kw;

R52, R53

independently of one another H, (C-Cg)-alkyl, OH, (C3-Cg)-
15 cycloalkyl, (C+-Cy)-atkoxy-{C+-Cylalkyl;
AMENDED SHEET



- 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 25 substituents: F, Cl, Br, CF3,
(C1-C3)-alkyl, O-(C1-C3)-alkyl, CO(R86), oxo, OH; R79, R80, R81, R82, R83, R84, R85, R86
independently of one another H, (Ci-C$)-alkyl; AMENPED SHEET 132 or R79 and R80, R83 and
R84 form independently of one another optionally together with the nitrogen atom to which they are
bonded a 5-6 membered ring 5 which, apart from the nitrogen atom, may also include 0-1 further
heteroatoms from the group of NH, N-(C1-C6)-alkyl, oxygen and sulfur; R89 in the group N(R89)2: 10
independently of one&ridthBAAPEAYEREY. AkPN Nt fEoky< (E1%c ) Bikyl, (C2-C6)-alkenyl,
(C2-C6)-aikyny, CO(R64), (CR65R66)g R67, CO(CR68R69)r-R70; or the two R89 radicals form
together with the nitrogen atom to which they are bonded a 4 to 10-membered mono-, bi- or
spirocyclic ring, 15 which, %? rt from the nitrogen atom, comprises O to 3 additional heteroatoms
selected from the groﬁé%'f % and S and may additionally be substituted by one or more of the
following substituents: F, Cl, By, CF3, O-(C1-C8)-alkyl, (C1-Cg)- alk O(R71), oxo.
(CT-C 4)9 a?koxy-(Cl-C 4)_a|km’arependent&( 018 ) or}/e ( anot??er yilﬁg (%-%&1-égf-gbyé,
CON(RBEYRET), N(R5S8)CO(RSE9), NIRBD)RE1), CO2(R86Z),

SO.Me, CN, a 3-10 membered ring system having 0 to 3
hetercatoms selected from the group of N, O and S, which
may be substituted by one or more of the foliowing

10 substituents: F, CI, Br, CFi, (C4-Cgl-alkyl, O-(C4-Cg)-alkyl,
CO(R63), oxo, OH;

R56, R57, R58, R59, R62, R63

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

15 ar
R56 and R57
form optionally together with the nitrogen atom {o which they
are bonded a 5-6 membered ring which, apart from the
nitrogen atom, may also include 0-1 further hetercatoms from
20 the group of NH, N-(C4-Cg)-alkyl, oxygen and sulfur;
R60, R61

independently of one another H, (C;-Cg)-alkyl, (C4-C4)-alkoxy-
(C-Cyialkyl, (Cx-Cp)-alkenyl, (Cx-Cg)lalkynyl, CO(R64),
25 (CRB5R66),-R67, CO(CRB8RE9)-R70; or R60 and RE61 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
AMENDED SHEET |



20 hydroxy-(C1-C4)-alkyl, CON(R72)(R73), N(R74)CO(R75), N(R76)(R77), C02(R78), SO2Me;
preferably H, (C1-C6)-alkyl, or the two R89 radicals form together with the nitrogen atom to which
‘they are bonded a 5 to 6-membered monocyclic ring which, apart from the nitrogen atom, comprises 0
to 1 25 additional heteroatoms selected from the group of N, 0 and S and may additionally be
substituted by one or more of the following substituehts: F, Cl, Br, CF3, O-(C1-C8)-alkyl, (C1-C6)-
alkyl, CO(R71), oxo, OH, (Cadgiipambxpeca-ealitsfiad, hydrogyqrmas)-afkireCoiqring)(R73),
N(R74)CO(R75), 30 N(R76 : (R78); ~ AMENRED-S| 133 &2, . mpound as
claimed in any of claims 1 té%%@%grr%%} %SQE%QNS%ELGEE)% Whl%;%@g is H g%zsec'%-%%)-alkyl, 13. A
medicament comprising oneCéPRdre.opxRe Sbinourids i iaxys forfullias disiFrexyiflone or more of
claims 1 to 12. 14. A medic MpFISk ?@ng re st laias
claimed in one or more of cﬁaﬁ?rzgﬁii&& 1[82ﬂ2§ one g?rﬁn%%reig{:% ingredients @L‘?&%ﬁg{/e eneficial
effects on‘metabolic 10 distafPafité8loSdishiders associated therewith. 15. A medicament comprising
one or more of the compounds of the formula | as claimed in one or more of claims 1 to 12 and one or
more antidiabetics. 15 16. A medicament comprising one or more of the compounds of the formula |

as claimed in one or more of claims 1 to 12 and one or
RB4, RE5, RBB, RB8, RG8, R71, R72, R73, R74, R75, R78, R77,

R78
independently of one another H, (C4-Cgj-alkyi;
10 or
R76 and R77
optionally together with the nitrogen atom fo which they are
bonded a 5-6 membered ring which, apart from the nitrogen
atom, may alsc include 0-1 further hetercatoms from the
i5 group of NH, N-(C4-Cg}-alkyl, oxygen and sulfur;

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

R67, R70

20 independently of one another OH, O-(Cy-Cgl-alkyl,
CON(R78)(R80), N{R81)CO(R82), N(R83)R84), CGC,{R85),
S02Me, CN, a 3-10 membered ring system having 0 to 3
hetercatoms selected from the group of N, O and S, which
may be substituted by one or more of the foliowing

25 substituents: F, Cl, Br, CF;, (C1-Cg)-alkyl, O-(Cs-Cg)-alkyl,
CO({R86), oxo, OH,;

R79, R80, R81, R82, R83, R84, R85, R86

independently of one another H, (C4-Cg)-alkyl;
AMENDED SHEET



more lipid modulators. 20 17. The use of the compounds of the formula | as claimed in one or more of
claims | to 12 for the production of a medicament for the treatment and/or prevention of disorders of
fatty acid metabolism and glucose utilization disorders. 25 18. The use of the compounds of the
formula | as claimed in one or more of claims 1 to 32 for the production of a medicament for the
treatment and/or prevention of disorders in which insulin resistance is involved. AMENDED SHEET
134 19, The use of fffe compounds of the formula | as claimed in one or more of claims 1 to 12 for the

production of a medi ”ffoé&e‘:{)% g(r%f?nd/or prevention of diabetes mellitus and the sequelae
associated thereW|th ounds of the formula | as claimed in one or more of

claims 1 to 12 for the produgtion o |ca for the t atme an /ar entlo yslipidemias
and the sequelae thereof. {Cﬁfﬁ"’%’%@%’g oF ¥18 m 8{}8&% e ofmi (1 gegg%rla\ﬁfrhe%&% one or

more of claims 1 to 12 for thﬁtmgdnQit@nmawhmcmegrar&)bmaje[batmmmmmgv&gtion of

conditions associated with th etaboli c ndrom 5 22. The use of the .compounds of.the formula |
as claimed in one or rﬂ apar't i hec mjfrogeﬂ a{aom may also Rsudd &1

further hetercatoms from the group of NH, N-(C+-Cg)-alkyl,

oxygen and sulfur;

R89 in the group N{R89).:

HE independently of one another H, (C+-Cg)-alkyl, (C1-Cy)-alkoxy-
(C4-Cy)-atkvl, (Cg-Cé)—aikeny!, (Co-Cg)-alkynyl, CO(R64),
(CRB5R66),-R67, CO(CRB8RE9)-R70; or the two R89
radicals form together with the nitrogen atom to which fhey
are bonded a 4 to 10-membered mono-, bi- or spirocyclic ring,
i5 which, apart from the nitrogen atom, comprises 0 to 3
additional hetercatoms 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, CF;, O-(C+-Cg)-alkyl, (C4-Cs)-
alkyl, CO(R71), oxo, OH, (C+-Cy)alkoxy-{C-Cgl-alkyl,
20 hydroxy-(C+-Cs)-alkyl, CON(R72)R73), N(R74)CO(R75),
N(R76)R77), CO{R78), SOMe; preferably H, (C+-Ceg)-alkyi,
or the two R89 radicals form together with the nitrogen atom
to which they are bonded a 5 to 6-membered monocyciic ring
which, apart from the nitrogen atom, comprises 0 to 1
25 additional heteroatoms selected from the group of N, O and S
and may additionally be substituted by one or more of the
following substituents: 'F, Cl, Br, CF3, O-(C4-Cg)-alkyl, (C1-Ce)-
atkyf, CO(R71), oxo, OH, (Cs+-Cs)alkoxy-(C-Cy)-alkyl,
hydroxy-(C-Cs)-alkyl, CON(R72)R73), N(R74)CO{R75),
30 N{R78)(R77), COx(R78), SO Me.
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more of claims 1 to 12 for the production of a medicament for the treatment and/or prevention of
obesity and sequelae associated therewith. 20 23. The use of the compounds as claimed in one or
more of claims 1 to 12 in combination with at least one further active ingredient for the production of a
medicament for the treatment and/or prevention of disorders of fatty acid metabolism and glucose
utilization disorders. 25 24. The use of the compouﬁag as claimed in one or more of claims 1 to 12 in
combination with at |éasobHOfithes aaaatgire dievicbeiaienrbdudibrndfereinedidarhendfor the

treatment and/or pre\ﬁ?W@E‘?@ﬁ,‘i’ﬁWﬁ%ﬁmé’@m &s%g_&%ﬁggpe is involved. 30 AMENDED SHEET
| ne

135 25. A process for producing a medicament comprising r more of the compounds as claimed
in one or more of claims | to 12, which comprises mixing the active ingredient with a pharmaceutically
suitable carrier, and converting this mixture into a form suitable for 5 administration. AMENDED

SHEET WO 29961018288 FilaFieR2QOMAPRRRD b APSHAR EPQHEVS%%&HS?%MM

aryl-substituted polycyciic amines of the formula 1, 5 especially bicyclic amines, and to the
physiologfcally toleratedvdrd asdiaimed in one or more of claims 1 to 12.

4. A medicament comprising one or more of the compounds of the
formula t as claimed in one or more of claims 1 to 12 and one or
more active ingredienis which have beneficial effects on metabolic

10 disturbances or disorders associated therewith.

15. A medicament comprising one or more of the compounds of the
formula | as claimed in one or more of claims 1 to 12 and one or

maore antidiabetics.
i5

16. A medicament comprising one or more of the compounds of the
formula | as claimed in one or more of claims 1 to 12 .and one or

more lipid modulators.

20 17.  The use of the compounds of the formula | as claimed in one or
more of claims 1 to 12 for the production of a medicament for the
treatment and/or prevention of disorders of fatty acid metabolism

and glucose utilization disorders.,

25 18, The use of the compounds of the formula | as claimed in one or
more of claims 1 to 12 for the production of a medicament for the
tfreatment and/or prevention of disorders in which insulin resistance

is involved.
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physiologically functional derivatives thereof; 0 A=B R2, K,E,x N-C\ R1 G-D where the symbols and
radicals are explained in the description.

134
19. The use of the compounds of the formula | as claimed in one or

more of claims 1 to 12 for the production of a medicament for the
treatment and/or prevention of diabetes mellitus and the sequelae

associated therewith.

20. The use of the compounds of the formula | a2s claimed in one or
more of claims 1 to 12 for the production of a medicament for the
treatment and/or prevention of dyslipidemias and the sequelae

thereof.
10

21. The use of the compounds of the formula | as claimed in one or
more of claims 1 to 12 for the production of a medicament for the
treatment and/or prevention of conditions associated with the

metabolic syndrome.

i5

22.  The use of the compounds of the formula | as claimed in one or
more of claims 1 to 12 for the production of a medicament for the
treatment and/or prevention of obesity and seguelae associated

therewith.
20

23. The use of the compounds as claimed in one or more of claims 1 fo
12 in combination with at least one further active ingredient for the
nroduction of a medicament for the treatment and/or prevention of

disorders of fatty acid metabolism and glucose utilization disorders.
25

24.  The use of the compounds as claimed in one or more of claims 1 to
12 in combination with at least one further active ingredient for the
production of a medicament for the treatment and/or prevention of
disorders in which insulin resistance is invoived.

30
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25.

135
A process for producing a medicament comprising one or more of

the compounds as claimed in one or more of claims 1 to 12, which
comprises mixing the aclive ingredient with a pharmaceutically
suitable carrier, and converiing this mixture into a form suitable for

administration.
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Abstract

The invention relates to aryl-substituted polycyciic amines of the formula [,

especially bicyclic amines, and to the physiologically tolerated salts and
physiologically functional derivatives thereof:

0
A=B
Rz-\K/E\x)Lgxl—Q\ )—L—a
R1 G-D

where the symbols and radicals are explained in the description.




