WD 2006/ 018280 PCT/ EP2005/ 008889 1 Aryl -substituted pol ycyclic am nes,
nmet hod for the production thereof, and use thereof as a nedi canent 5 The
invention relates to aryl-substituted polycyclic am nes, especially

bi cyclic am t he physiologically tolerat

-physiolOQiSEﬂﬁ?mpﬁﬂg¥?§Ral derivatives thereof. Cbnggﬂi%%£@%§§ﬂ8%§ze a
simlar overall structure to the aryl-substituted 10 polycyclic am nes
descri bed herein and have a pharnacol ogi cal effect have been described in
the prior art. Thus, for exanple, W?20Q0053591 describes

urei do-substituted azabicycles having an antiviral effect. W?2004024702
clains inter alia am doal kyl aryl -substituted azabi cycl es having

MCH- ant agoni—sticgffgct for-thetreatment of gbestty.—15 Compounds—havi ng
an MCH ant agonﬂ'yﬁﬁuéﬁ'@f?dfﬂﬂly?ﬂé"i"i"é‘é'??f%rmeﬁwcgt@é roguetieds 1 i bed i n
the prior art (exanpl eghe 0948 k2 therd®209 3 e8”4me02002089729,
W02002006245, WO2002002744, WX002057233,  WR003045313, WO2003097047,
W02002010146, WO 2003087044). 20 The invention was based on the object of

- providi ng conpounds which bring about a weight reduction in nmamal s and

- are sui tabl ghéoinveRBo®! RYABS | @) argtslibstiRAbAEPblyEYclRbafihys, aBdpatigiet es and
the diverse sequel ae thereof. 25 Surprisingly,  a series of conpourids which

nodul at e t heicyeltd vamnes, N rt@céb@or@)ﬁ&go@i@@h‘vféﬂlﬁ@lﬂ'h@ﬁ@nﬁﬂ%ds are

di sti ngui sh ; (A b . ismof the MCHL R The invention
t heref or e rgiﬁé‘{@gﬁg'&‘ﬁ%%@8%’5‘%@63}&%@%&{"&?%‘% | WD 2006/ 018280
. PCT/ EP2005/ 008889

Compounds which have a similar overall structure to the aryl-substituted

10 polycyclic amines described herein and have a pharmacological effect have
been described in the prior art. Thus, for example, W02000053591
describes ureido-substituted azabicycles having an antiviral effect.
W02004024702 claims inter alia amidoalkylaryl—subétituted 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,
WO02002089729, W02002006245, W02002002744, WO02002057233,
W02003045313, WO2003097047, W0O2002010146, 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 modulate the activity of MCH
receptors has been found. The compounds are distinguished In particular
by antagonism of the MCH1R.

The invention therefore relates to compounds of the formula |




2 0((~~AB R ,K-E~ N<1 \~Q Rl G=D in which the nmeanings are A'D, G
5 i ndependently of one another N, C(R3); or groups A and B or groups D and
G are in each case C(R3) and formtogether a 5- or 6-nmenbered carbocyclic

or heteroc icradical to result overall in a bicycli 10 R3 H,
F, d, Br, Wbﬁoeﬁ@%ﬂoz CN, OCF3, O (Cl-C8)-alk %,T’%P%%IS%SSS’
(Cl-A4) - al koxy-(C1-C4)-al kyl, S (Cl1-Co6)-al kyl, (C, -Co6)-alkyl,
(C2-C6) - al kenyl, (C3-C8)-cycloal kyl, O (C3-C8)-cycloal kyl, (C3-
C8) - cycl oal kenyl , (C2-C6)-al kynyl, (Co-C8)-al kyl ene-aryl, O (Co 15
C8) - al kyl ene-aryl, S-aryl, N(R4)(R5), S02-CH3, COOH, COO (G -C6)-alkyl,
CON(R6) (R7), N(R8)CO(R9), N(R10)S®2(R11), CQO(R12), (CR13R14)X Q(R15); R4,
R5, R6, R7, R8, R10 20 independently_of one another H (Cl-C8)-alkyl; or
R4 and R5, R6 and R7 WD 2006/ 018280 BT/ EP2005/ 008889 3 i ndependent |y of
one another optionally together wi twe }5\"““1%\
S Y
e
R2~y =X N Q
R1 G=D

in which the meanings are
A LD 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, NO;, CN, OCF;, O-(C4-Cg)-alkyl, O-
(C4-Cy)-alkoxy-{C1-Cy)-alkyl, S-(C4-Cg)-alkyl, (Cq-Cs)-alkyl,
(Co-Ce)-alkenyl, (C3-Cg)-cycloalkyl, O-(C;-Cg)-cycloalkyl, (Cs-
Cs)-cycloalkenyl, (Co-Cg)-alkynyl, (Co-Cs)-alkylene-aryl, O-(Cq-
15 Cg)-alkylene-aryl, S-aryl, N(R4)(R5), $SO,-CH3, COOH, COO-

(C1-Cs)-alkyl, CON(RB)(R7), N(R8)CO(R9), N(R10)SO(R11),
CO(R12), (CR13R14),-O(R15);

R4, R5, RG, R7, R8, R10
20 independently of one another H, (C1-'Cg)-al_kyl;
or

R4 and R5, R6 and R7




nitrogen atomto which they are bonded a 5-6 nenbered ring which, apart
fromthe nitrogen atom may also include 0-1 further heteroatons fromthe
group of NH, N-(C -C6)-alkyl, 5 oxygen and sulfur; R9, Rll, R12

i ndependent ther H (G -C8)-al kyl, aryl,

i ndependent wogw%@@%@t her H (G -C8)-alkyl; MSPET@P%?E%?%I , aryl;
15 x 0,1,2,3,4,5,6; RL H (Cl-C8)-alkyl, (C3-C6)-al kenyl, (C3-C6)-alkynyl;
X N(R16), 0, a bond, (R17)C=C(R18), C4, a group of the 20 formula
(CR19R20)y, in which one or two (CR19R20) groups nmy be replaced by Y to

result in a chemcally reasonable radical; Y O S NR1), CO 25 W
2006/ 018280 PCT/ EP2005/008889 4 R16,RI7,R18 independently of one anot her

H (Cl1-C8)-al kyl; R i N p(ﬁﬂ:_? o] n :

(G -CA)-al kyl, where '&fﬁ%ﬂ%ﬁﬁ“%gﬁ n ﬁéehtoit/%dr éB@@W&ﬁ%ﬁ%@H"”@a&%ﬁ have

identical or differemitrogeamtargto whidh 2hed; drebbéndedld 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,

5 : oxygen and sulfur;

R9, R11, R12

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

10 - R13,R14

independently of one another H, (C4-Cs)-alkyl;
R15 H, (C4-Cs)-alkyl, aryl;
15 X 0,1,2,3,4,5,6;

R1  H, (Cs-Csg)-alkyl, (C3-Cs)-alkenyl, (C3-Cg)-alkynyl;

_ X N(R16), O, a bond, (R17)C=C(R18), C=C, a group of the
20 formula (CR19R20)y, in which one or two (CR19R20) groups
may be replaced by Y fo result in a chemically reasonable

radical;

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

25




R21 H, (Cl1-C8)-alkyl; E 3-14 nmenbered bival ent carbo- or heterocyclic ring
structure having 0-4 heteroatons fromthe group of N, 0 and S, which 15
may optionally have substituents fromthe group of H F, d, Br, I,

OH,
CF3, NO2, : O (Cl-C6)-al kyl, O(C- C4); - z -al kyl ,
S- (Cl1- C8) - al 9%%&%}1a| kyl, (C2- CB)-al kenyl , (éﬁé?ﬁﬁ‘%@ﬁhﬁ%l
O (C3-C8) -cycl oal kyl, (C3-C8)- cycl oal kenyl, O (C3-C8)-cycl oal kenyl ,
(C2-Co6)-al kynyl, (Co-C8) 20 al kyl ene-aryl, O (Co-C8)-alkyl ene-aryl, S-aryl,
N(R22) (R23), S02-CH3, COOH, COO- (Cl-Cg)-al kyl, CON(R24)(R25),
N(R26) CO(R27), N(R28) SO2(R29), CQ(R30) and be nono- or bicyclic; 25 R22,
R23, R24, R25, R26, R28 independently of one another H, (C1-C8)-alkyl,
aryl; WO 2006/01%%%0@,’97{@52005/ 008889 5 or R22 and R23, R24 and R25
i ndependent |y of oné anbthér optionally together with the nitrogen atomto
whi ch they are bonded g 5-6 nepbered ri 5 ich, apart fromthe nitrogen
~atom may al so incl ud@gépﬁnﬁ?ﬁwo%@@qgﬁﬁ Hn&f&gﬁ@?ﬂé group of NH,
N-(d -C6)-al kyl, oxygen and sul fur; R27, R29, R30 10 independently of one
another H, (Cl1-C8)-alkyl, aryl; K a bond, C=C, (R31)C=C(R32), a.group of
the formul a (CR%?QRBé)z(Z) in which one or nore (CR33R34) groups nmay be

5 | independently of one another H, (C4-C,4)-alkyl, 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, (Ci-Cs)-alkyi;
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, Cl,

Br, I, OH, CF3, NOz, CN, OCF3, oxo, O-(C4-Ce)-alkyl, O-(C+-
Cs)-alkoxy-(C-Cs)-alkyl, S-(C+Ceg)-alkyl, (C1-Ce)-alkyl, (Co-
Cs)-alkenyl, (C3-Cg)-cycloalkyl, O-(C3-Cs)-cycloalkyl, (Cs-Cs)-
cycloalkenyl, O-(Cs-Csg)-cycloalkenyl, (C2-Cs)-alkynyl, (Co-Cs)-

20 _ _ alkylene-aryl, O-(Co-Cg)-alkylene-aryl, S-aryl, N(R22)}R23),

| S502-CH;, COOH, COO-(C+Cg)-alkyl, CON(R24)(R25),
N(R26)CO(R27), N(R28)S0,{R29), CO(R30) and be mono- or
bicyclic; '

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

independently of one another H, (C4-Cs)-altkyl, aryl;




replaced by Z to result in a chemcally reasonable radical, 15 preferably a
bond, 0, OCH2, CH2OQ, S, SO SO, N(R35), N(R36)CO CON(R37),
(C(R38)(R39))v, CO (R31)C=C(R32), C, SCH2, SQ2CH2; v 1, 2, 3, 4; 20 R31,
R32, R35, R39 i ndependently of one a - &) - al kyl ;
Z 0, S NR Rig? ﬂ%@é{ﬂ@% SCJZ 25 R33, R34 WO 2006/01§%EE%%@%%@008889
6 i ndependently of one anot her H (G-C8)-al kyl, hydroxy-(C - C4)-al kyl,
hydr oxy, (G -C4)-al koxy-(Cl-C4)-al kyl, where R38 and R39 in the z gr oups
may in each case have identical or different nmeanings; 5z 1, 2, 3, 4, 5,
6; R40 H (C-C8)-alkyl; 10 R2 H (G -C8)-alkyl,

(G -C8)-al koxy-(Ci1-C4)-al kyl, (C3-C8)-al kenyl, (C3-C8)-alkynyl, a 3 to

10- mrenber ed nonog, bi-, tri- or spirocyclic ring which may include 0 to 4
het er oat ons sel ect ed fron1the group of oxygen, nitrogen and sul fur, where
the ring system o} ubstituted by one or 15 nore of the
fol | owi ng subst i ggérﬂ@dhéé F%@s NO2, ON, (Ci-C8)-al kyl,

O (C1-C8)-al kyl, (C1-C4)-al ko ?/ (C1-A4) - al kyI
7 independently of one another optlonaily 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-(C,-Cg)-alkyl,
oxygen and sulfur;

R27, R29, R30

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

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 to result in a chemically reasonable radical,

15 preferably a bond, O, OCH,, CH0, S, SO, SO, N(R35),
N(R36)CO, CON(R37), (C(R38)(R39)),, CO, {R31)C=C(R32),
C=C, SCHy, SO,CHjy;

v 1,2,3,4;
20
- R31, R32, R35, R36, R37, R38, R39
| independently of one another H, (C4-Cs)-alkyl;
z O, S, N(R40), CO, SO, SO;
25

-R33, R34




(Co-C8B) -al kyl ene-aryl, oxo, CO(R41l), CON(R42)(R43), hydroxy, COQ(R44),
N(R45) CQ(Ci - CB6) - al kyl, N(R46) (R47), SORCH3, SCF3 or S-(C -C6)-al kyl; 20
R4l, R42, R43, R44, R45, R46, R4A7 independently of one another H,

(C1-C8) - aI Kk nd R43, R46 and R47 25 for f one
anot her opt m?aaq%@%@her with the nitrogen ato%?ﬁﬁg@ﬂﬁﬂhé%ﬁ

bonded a 5-6 nenbered ring which, apart fromthe nitrogen atom may aI o)
i ncl ude 0 1 W 2006/018280 PCT/ EP2005/ 008889 7 further heteroatons from
the group of NH, N-(C -C6)-alkyl, oxygen and sulfur; E, Kand R2 5
together forma tricyclic systemwhere the rings may independently of one
anot her be saturated, partially saturated or unsaturated and in each case

et oy umsat ur ot eanPepBhadhy, P o wiuinkh H, & - Hh4RE A ak o 50
further heteroatons S@)—@Ikylﬁdnfdr@@ t (@1 4 PiRoR)-(®-CQ)-amgl, Swhukeresg he

rings of the structure be spiro-linked, fused or brldged and where
the ring syst em nay b%”%u int {heca IRURSnBAYr inreAGh gasehaye idardicrbar ng

substituents: F, ?ﬁg n@%ea@ . oxo, O (G -C8)-alkyl,
A

. (C1-A4) - al koxy- (Cj =(C6) - al kyl, (C2-

5
z 1,2,3,4,5, 6;
R40 H, (C1-Cg)-alkyi;
10 - R2 - H, (C4-Cs)-alkyl, (C4-Cs)-alkoxy-{C4-Cy)-alkyl, (C3s-Cg)-alkenyl,

(Cs-Cg)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 substituents: F, Cl, Br, CF3, NO,, CN,

' | (C1-Ce)-alkyl, O-(C4-Cg)-alkyl, (C4-Cy)-alkoxy-(C1-Cs)-alkyl,
_(Co—Cg)-aIkylene-aryl, 0X0, | CO(R41), CON(R42)(R43),
hydroxy, COO(R44), N(R45)CO(C4-Cs)-alkyl, N(R46)(R47),
SO,CH3, SCF3 or S-(C1-Cg)-alkyl;

' .-20
R41, R42, R43, R44, R45, R46, R47
independently of one another H, (C4-Cg)-alkyl;
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




C6) - al kenyl, (C2-C6)-al kynyl, CO(R51), (CR52R53)0 R54, CQO(CR52R53)P R55;
20 R51 H, (C -C8)-alkyl; R52, R53 independently of one another H,
(C1-C8)-al kyl, OH, (C3-CB)- cycloal kyl, (Cl-C4)-al koxy-(Cl-C4)al kyl; 25 o,
p i ndepende nother 0, 1, 2, 3, 4, 5, 6, onrvicBaaRE/AREEEE -

D006 oreoso N BB ouss o R54. R55 i ndependaft(5h A10%RA8E3A her oH,
O (G -C8)-alkyl, CON(RS6)(R57), N(R58)CO(R59), N(R60)(R61), C02(R62),
S2Me, CN, a 3- 10 menbered ri ng systemhaving 0 to 3 5 heteroatons sel ected
fromthe group of N, 0 and S, which ngy be substituted by one or nore of

the followng substituents: F, d, Br, CF3, (G -C8)-alkyl,
O (Cl1-C8)-al kyl, CO(R63), oxo, OH, 10 R56, R57, R58, R59, R62, R63

i ndependent |y of _onewﬁ,{ﬂtﬁter'%eté'f’o 0913 a{hléyéro ,Oéf]lﬁﬁ'ﬁ (‘tl%%?rglﬁ? bnded a

optional ly together he nitrogen atom't
5-6 nmenbered ring whi eXygeapard sdifuom t he nitrogen atom may al so include
0-1 further heteroatons from the group of NH, N (C -C6)-al kyl, oxygen and

sul fur:
E, Kand R2

5 ' together form a ftricyclic 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 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

15 : of the following substituents: F, OH, CF;, CN, OCF3;, oxo, O-

| (C1-Cg)-alkyl, (C1-Cy)-alkoxy-(C4-Cy)-alkyl, (C-Cg)-alkyl, (Ca-
Cs)-alkenyl, (Co-Cg)-alkynyl, CO(R51), (CR52R53),-R54,
CO(CR52R53),-R55;

20 R51 H, (C4-Cg)-alkyl;

R52, R53

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

25

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




R60, R61 20 independently of one another H, (Cl-C6)-al kyl, (Cl-C4)-al koxy-
(C1-CA4)-al kyl, (C2-C6)-al kenyl, (C2-C6)-al kynyl, CO(R64), (CR65R66)q R67,
CO(CR68R69)r R70; or R60 and R61 form together with the nitrogen atomto
whi ch they gy 4 "to 10-nmenbered nono-, bigaQr i i ring
whi ch, apartwgébpggﬁbt%g nitrogen atom conprises oPFg’%ﬁEWW%%

het eroatons selected fromthe group of N, O and S and nay additionally be
substituted by one or nore of the following substituents: F, C, Br, CF3,
O (CG-C3)-alkyl, (G-C6)-alkyl, WO 2006/ 018280 PCT/ EP2005/008889 9
CQ(R71), oxo, OH, (Cl1-C4)-al koxy-(Cl-C4)-al kyl, hydroxy-(G - C4)-alkyl,
CON(R72) (R73), N(R74)CO(R75), N(R76)(R77), CO2(R78), S2Me; 5 R64, RG65,
R66, R68, R69, kq Fég R73, R74, R75, R76, R77, R78 independently of one
another H, (G -C8)-alkyl; or R76 and R77 10 formoptionally together with

i .which th bonded 5-6 nb I i ch,
bpart fromtno omity SEBPEREEAY o8 o QF | rending o GFF or PR soralla: ons
from the group of N@oMRg@)(?jyiaNg;{S%)G%ymgj), guxtﬂzfgggﬁ@% 3¢o,R62)

i ndependently of one anot her _ 0 i ndepéndent | y
of one another OH OS@M&3ENal«y3d-10 membered ring system having 0 to 3

5 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, CFs, (C+-Cg)-alkyl, O-(C4-Cg)-alkyl,
CO(RB3), 0x0, OH:

10 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

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-(C+-Ce)-alkyl, oxygen and sulfur;

R60, R61

20 ~ independently of one another H, (C4-Cs)-alkyl, {C1-C4)-alkoxy-
| (C1-Cy)-alkyl, (Cx-Cg)-alkenyl, (Co-Ce)-alkynyl, CO(R64),
(CR65R66),-R67, CO(CR68R69)-R70; or R80 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 selected from the group of N, O and S and may

additionaily be substituted by one or more of the following

substituents: F, Cl, Br, CFs, O-(Ci-Cs)-alkyl, (C1-Co)-alkyl




CON('R79) (R80), N(R81)CO(R82), N(R83)(R84), CO2(R85), 20 SOG2Me, CN, a 3-10
menbered ring systemhaving O to 3 heteroatons selected fromthe group of
N, 0 and S, which may be substituted by F, d, Br, CF3, (Cl-C8)-alkyl,

O (C1-C8)- al kyl R86), oxo, OH, 25 R79, R80, R81, _R82 R83. R84, R85,
R86 indepem%ﬂ’p?" 280e anot her H, (C1-C8) - al kyl ;PQ\BM%%%?

PCT/ EP2005/ 008889 10 or R79 and R80, R83 and R84 form i ndependently of
one another optionally together with the nitrogen atomto which they are
bonded a 5-6 menbered ring 5 which, aﬁart fromthe nitrogen atom may al so
include 0-1 further heteroatons fromthe group of NH N (G -GC6)-al kyl,
oxygen and sul fur; the N-oxides thereof and the physiologically tolerated

salts thereof. 10 Theg, jinvention_relat to compo s, of the forgpula | in
the formof their rg@fﬁtﬁs?x%ngﬁﬁi(gﬂgf&@ﬁﬂﬂ% d}%ﬂﬁﬁ"@p’eby REYtrie
enantioners -and to U}?ah;kygl TOR[RPIEREIAN émxrggogq-,vsﬁemgfm%@:@_ﬂ:he
conpounds of the fornula are di stingui'shed by i nproved netabolicC
stability combi ned WaOR(R78h S24Nl&i ty conpared with conpounds of sinilar
structure. The al kyl, al kenyl and al kynyl radicals in the substituents RI,
R2, R3, R4, 20 R5, R6, R7, R8, RO, R10, R11l, R12, R13, R14, R15, R16, R17,
R18,. R19, R20, R21, R22, R23, R24, R25, R26, R27, R28, R29, R30, R31, R32,
R33, 5 R64, R65, R66, R68, R69, R71, R72, R73, R74, R75, R76, R77,

R78

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

10 form optionally together with the nitrogen atom to which they
are bonded a 56 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 _ g,r independently of one another O,' 1,2,3,4,5,6;

- R67,R70

independently of one another OH, 0O-(Cs-Cs)-alkyl,
_ - CON(R79)(R80), N(R81)CO(R82), N(R83)(R84), CO.(R85),
20 - 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 F, Cl, Br, CF;, (C4-Cs)-alkyl, O-(C4-Cg)-
alkyl, CO(R886), oxo, OH;

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

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




R34, R35, R36, R37, R38, R39, R40, R41l, R42, RA4A3, R44, RA5, R46, R47, R51,
R52, R53, R54, R55, R56, R57, R58, R59, R60, R61, R62, R63, R64, R65, RG66,
R67, R68, R69, Rr0, R71, R72 R73, R74, R75, Rr6, R77, R78, 25 R79, R80,

S?rlei gRﬁt2 CW‘R ﬁﬁﬁéﬂi@%&g and/ orR82)pt |R§§al Fsgsﬁggt P?Sngy%eggﬁbbgﬁ?ent S

such as aryl, heteroaryl, al koxy or halogen. This also applies if the

al kyl , aIkenyI and aIkynyI radicals are part of another group, e.g. part
of an al koxy WO 2006/018280 PCT/ EP2005{§08889 11 group (such as

- (C1-C4) - al koxy-(C,-C4-al kyl)). Suitable hal ogens are fluorine, chlorine,
brom ne and iodine, preferably fluorine, chlorine and brom ne,
particularly preg rably fluorine. Exanples of alkyl groups are: nethyl,

et hyl, propyl, butyI pentyl, hexyl, 5 heptyl and octyl. Included therein

" are both the n i t r cals and branched isoners such as
i.sopropyl, isobultizéTE s@%@rﬁﬁ gw%utyl tert- butyl, neopentyl,

3,3-dinmethyl butyl etc. Unless described otherwi'se, the term al k¥

addi ti onal | y i ncl udedorn kydeneadraty of ane @nothes aptionsly fagether with thept i onal Iy

substituted by one o 1 of 10 4
identical or differ enttpégieg} é{edﬁnﬁtguwgh&g{g]%g %P gﬁ%&egx%?é?”e]"??%eéi giil koxy or
hal ogen.5 1t is noreom&ncmoapat’mlf&)rfmﬂhet hitroaedi atoatamayulisbi ingkiles0t1o occur
in any position of the alkyl radical. The alkyl radicals are pref erably

| | _unsubstituted, . unl es&UrigT AeiereataRISAeR the W@Po@ﬂ R, MeldnsColotkyine

pur poses of the pres n cycl oal kyl and cycl oal kyl -al kyl (al kyl
which is in turn subS?P?%?ghagékggcloalkyI) with cycloal kyl having at

| east 3 carbon atons. Exanples of cycloal kyl radicals are: cyclopropyl,
cycl obutyl, cyclopentyl cycl ohexyl, cycl oheptyl, cyclooctyl, cyclononyl
and cycl ode J ycy}cl iCri nﬁ systens are al so possi bl e where
. e N-oxides thereot and the physiologically 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 alkynyl radicals in the substituents R1, R2, R3, R4,
20 R5, R6, R7, R8, R9, 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, R46, R47,
R51, R52, R53, R54, R55, R56, R57, R58, R59, R60, R61, R62, R63, R64,
R65, R66, R67, R68, R69, R70, R71, R72, R73, R74, R75, R76, R77, R78,
25 R79,R80, R81, R82, R83, R84, R85, R86, R87, R88, R89 and R0 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 alkynyl radicals are part of another group, e.g. part of an alkoxy




20 appropriate, such as decalinyl, norbornanyl, bornanyl or adamantanyl.
The —cycloal kyl radicals may be unsubstituted or optionally substituted by
~one or nore further radicals as detailed by way of exanple above for the

al kyl radicals. The cycloal kyl radicals are preferably _unsubsti ed,
unl ess def ;Wugc?%%? 8% 25 Exanpl es of al kenyl aﬁ@ﬁﬁ??ﬂ%’%%é&s are:

vinyl, 1-propenyl, 2-propenyl (allyl), 2-butenyl, 2-nethyl-2-propenyl,
3-nmet hyl - 2-butenyl, ethynyl, 2- propynyl (propargyl), 2-butynyl or
3-butynyl. WD 2006/ 018280 PCTIEP2005/09§889 12 Cycl oal kenyl neans for the
pur poses of the present application cycloal kenyl radicals and

cycl oal kenyl -al kyl radicals (alkyl which is substituted by cycl oal kenyl)

whi ch conprise at,least three.carbon ons. . 5 of cycl oal kenyl are:
Gyl opont engioUry eI Gy A HEERerot-a/GRE Sy SIeDiR  BAPEENSRaE, Keny!
radi cal s angygpied Oahiang! Drédinedahd RYIMAVSArabhO ALBASE, chieRhedated or
unconj ugat ed doubl e bonds (that is also alk-dienyl and alk- 10 trienyl

radi cal's), praneecapbsticofaslyduatsrablpdlbaring. a strai ght or branched chain. The
sanme applies to the triple bonds in al kynyl radicals. The al kenyl and

al kynyl radicals may be unsubstituted or optionally substituted by one or
nore further radicals as detailed by way of exanple for the al kyl radicals

above. The ghkmipyés anhIid) kbibs e ARityIAkED! BIEyRDbYtyL et ihelyied, 15
~unl ess defined otherwise. Aryl refers in the present invention to radicals

derived ¥rohepiheogcraty. bicludsidcpersio atediadh ithe syisomess obhrsesiadical® ring
et et oat O and b4 el dlfisgMERd SlUBn 85 fodhbpyTRBBYEA. iSopdrts, LEL BLG Hortl NC! Udes

for the sec
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, (C4-Cq)-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 application cycloalkyl and
cycloalkyl-alkyl (alkyl which is in turn substituted by cycloalkyl), with
cycloalkyl having at least 3 carbon atoms. Examples of cycloalkyl radicals
‘are: cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl,
cyclononyl and cyclodecyl. Polycyclic ring systems are also possible where

20 appropriate, such as decalinyl, norbornanyl, 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 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-
propynyl (propargyl), 2-butynyl or 3-butynyt.




20 the saturated form (perhydro form or the partially unsaturated form
(for exanple the dihydro formor tetrahydro form where the respective
formse are known and stable. The termaryl also includes in the present
invention for exanple bicyclic radicals in which both the rings. are
aromatic anwolﬁogﬁréa?'iaaspadi cals in which only one r?ﬁ@fﬁpsz%ﬂ&%@.
Exanpl es of aryl are: 25 phenyl, naphthyl, indanyl, 1,2-dihydronaphthenyl,
1, 4-di hydr onapht-henyl, indenyl or 1,2, 3,4-tetrahydronaphthyl. The aryl
radicals are preferably unsubstituted,,unless defined otherwise. Aryl is
particularly preferably phenyl or naph%hyl. WO 2006/ 018280

PCT/ EP20051008889 13 Heteroaryl radical's nean radicals derived from
nmonocyclic or bicyclic aromatic systens which conprise ring heteroatons,
preferably N, 0 or S. Oherw se, that stated concerning aryl radicals
applies to the heteroaryl radicals. 5 A"tricyclic systenf neans
structures BacioalkeByk i mganahifen thee porpesesed tbgetieserdy arplisatidtan one

api rocyer 1 coLgeflndidoigsa Tl el 23] < FRICRY Pl WA B o bo-
~or het er ocyslibstitiifefioby tyel6alkerylF vilislo dontirisdest lBhstittiree esarbohiatbmar e | i nked
via one and the sanme_atomto the two adjacent groups K & and

. 15
- pol ycycli ¢ Growplateahsysloalkend ag: M§@§96?9WheCYﬁ@%ﬁE‘Y'aﬁWPgﬁm%Wﬁa gr oup

derived fro fused ring systens or bridged ring systens.
Spi ranes ar§h§?¥@?§§%9¥%ed by two rings having only one carbon atomin

The alkeny! radicals and cycloalkenyl 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 alkyny! 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 unless defined otherwise.

Aryl refers in the present invention to radicals derived from monocyclic or
bicyclic aromatic systems 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 partiai[y 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 phenvi, naphthyl, indanyl, 1,2-dihydronaphthenyl, 1,4-dihydronaphthenyl,
.indenyl or 1,2,3,4-tetrahydronaphthyl. The aryl radicals are preferably
unsubstituted, unless defined othénNise. Aryt is particularly preferably

phenyl or naphthyl.




common and the ring planes of the two rings being perpendicular to one
another. In the fused ring systens, two rings are |inked together so that
20 they have two atons in common. This type of |inkage involves an "ortho

fusion". Brj i stens are ring systens whic M'?g@of
carbon. atorrw(g?gp%kd]lﬁ;g? roat ons between two nonadj a'?gﬁ?é/'g% bg ring.
25 A "chem cally reasonabl e radi cal" neans for the purposes of the present
invention a radical which is stable at roomtenperature and atnospheric
pressure. For the purposes of the present invention a "chemcally

reasonable radical” in the definitions of the groups X and Kin the WO
2006/ 018280 PCT/ EP2005/008889 14 conpounds of the formula (1) is

preferably . t he: _fo I : Yl 1 he

Geri i 11 on B ahP Pelimindar il defyel T, oo bivRIS .o

het er oat om aeinesitizas yeteine nadsich elongsiset teg ihetirvatduald, preferaiply N.CBlor9&20) or
(CR33R34). The conpounds of the formula | may have one or nore centers of
asymretry. "Wdﬁ?p(r}gﬁﬂﬁ%?d tIRACEHIRG  3Y) rafsale rapkeste e Betereavhe form
of their raggpayies, enantioner-enriched mxtures, pure enantioners,

di ast.ereoners and m xtures of diastereoners. The present invention 10
enconpasgses all these isoneric fornms of the conpounds of the formula I.
These isoneric forms nay be obtained by known nethods, even if not

expressly described in sqogne cases. Pharnmaceutjcally acceptable salts are,
because theﬁr %’é‘HP’ SYFei meqas é?fUPB”eﬁ_é‘aﬁWSa% &Ngehhich e eAnNeRted niti al

or Dasi ¢ CompaMfishy PRSL! fidnabhy sUNd FeipiBs o Bt 8sBAR bRATIRRE. These
salts nmust have a pharmaceutically acceptable
- .. 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
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 to 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 pre'sent
invention a radical 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




anion or cation. Suitable pharmaceutically acceptable acid addition salts

of the conpounds of the invention are salts of inorganic acids such as _
hydroehl oric acid, hydrobrom c, phosphoric, netaphosphoric, nitric and 20
sul furic acid and of aqrganic acrds such as, for exa

d,
benzenesquWﬁ)@ 0BEIB8BL, citric, et hanesulfoni c, f fﬁ%ma(gﬁe"é %(C:I

glycolic, isethionic, lactic, Iactobionic, mal eic, malic, nethanesul fonic,
succi ni c, p-toluenesulfonic and tartaric acid. Suitable pharnaceutically
acceptable basic salts are amonium s al kali metal salts (such as
sodi um and 25 potassiumsalts), alkali e earth netal salts (such as

magnesi um and calciuntsalts) and salts of tronetanol

~ani no- | - | d
G hyl ened; aRVHROLSR PLI (oIS HFaCdee Pnéee%'ﬁﬁ@ﬂsb?a Foued PR Such as,
For_exampl ororH2R081 0A8BRQ PR AR BORPBPCATIREIT) R AR

likewi se belong wthin the f ramewor k of vention“as useful
i nt er nedi at e6K},ovhich dape eysahelereaionrhefardaatomaharsts bétweiearthededividoal | y

accept abl e sal tsfﬁgq for I«;E‘%glqga?ont herapeutic, for exanple in vitro,

appllcatlong cally functlonal derivative" used
herein refers to any phyS|oIog|caIIy tol erated derivative of a conpound of
‘the formula | of the invention, for exanpl e an ester, which on
administration to a manmmal such as, for exanple, a hunan is able to form
(directly ofhenekmpeunds od thﬁmﬁ@nmda honay have Poenor anpreorceateracef ve

e ot bl S RRBEERBR I LR Py R A e e
rl_rlet %g??zggo’?ghelr (RimatBsardRanBbhler-eh9i8hed 4hixtbresd 1 pufdiCéndhtiofidigs can be
diastereomers and mixtures of diastereomers. The present invention
10 encompasses all these isomeric forms of the compounds of the formula I
These isomeric forms may be obtained by known methods, even if not

expressly described in some cases.

Pharmaceutically acceptable salts are, because their solubility in water is

15  greater than that of the initial or basic compounds, particularly suitable for
medical applications. These salts must have a pharmaceutically acceptable
anion or cation. Suitable pharmaceutically acceptable acid addition salts of

the compounds of the invention are salts of inorganic acids such as
hydrochloric acid, hydrobromic, phosphoric, metaphosphoric, nitric and

20  sulfuric acid, and of drganic acids such as, for example, acetic acid,
- benzenesulfonic, benzoic, citric, ethanesulfonic, fumaric, gluconic, glycolic,
isethionic, lactic, lactobionic, maleic, malic, methanesulfonic, succinic,
p-toluenesuifonic and tartaric acid. Suitable pharmaceutically acceptable

| basic salts are ammonium salts, alkali metal salts (such as sodium and
25 potassium salts), alkaline earth metal saits (such as magnesium and
. calcium salts) and salts of trometamol (2-amino-2-hydroxymethyl-

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

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




15 vivo to a conmpound of the invention. These prodrugs may thensel ves be
active or not. The conpounds of the invention nay al so exist in various
pol ynmor phous forns, for exanple as anorphous and crystalline pol ynorphous

forms. All morphous forns of the conpounds bel ong
wi thin the ch@ﬁ@\ﬁb 2%10 t he inventi on and are a fuﬁﬂﬁ%@%@&%ﬁt

i nventi on. references to "conpound(s) of fornmula I" hereinafter refer
to corrpound(s) of the fornmula | as described above, and their salts,
solvates 25 and physiologically functjgonal derivatives as descri bed
herein. WO 2006/ 018280 PCT/ EP2005/ 0088 16 If radicals or substituents
may occur nmore than once in the conmpounds of the fornmula I, they may all

nave {he. =t ghiteTSeRLge AR ED il PTG L

meani-ngs: esauﬂrﬁe#nﬁ@tﬂﬁe@%mwpeépa?aﬁbra@etpfmﬁncﬁﬁor%f?éhamnacewuﬁwA and B
or D and G are each C(R3) d formtogether an ortho-phenylene 10 unit to

resul t overattefitable salfs dxné{mSﬁortuaeem maptharapeutic, sfps taxample dn eyitidl y
'-mdependentlﬁ@of one another N or C(R3), where the total nunber of

ni trogen at 8 Ciarti “fRe ringis O - 2, preferably O or 1, particularly
preferably C(R3); 15 R3 H F, d, Br, CF3, CN, O (Cl-C6)-alkyl,
O(Cl-C4f)-aI koxy-(Cl-C4)- alkyl, S-(C-0C6)-al kyl, (Cl-C6)-alkyl,
(Co-C8)-al kyl ene-aryl, O (Co- CB)-al kyl ene-aryl, N(R4)(R5), S02-CH3,
CON( R6) ( R7) The Nems)* @UQ/RQ}OQI@GWF@BO#IOF(MR@M& ase Bpreipriefess 481 §MH, F,

a, Br, ¢F3ph)%\lblogc({=lﬁy ki b derivhile SP)a BbKBbund Wt i %ormula 1 of the

invention, for example an ester, which on administration fo 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.

Physiologically functional derivatives aiso incilude 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 crystalline 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 formula |" hereinafter refer fo
compound(s) of the formula | as described above, and their salts, solvates

25 and physiologically functional derivatives as described herein.




20 CON(R6) (R7), N(R8)CO(R9), COR12), (CR13R14)X Q(R15), particularly
preferably H F, d, CF3, CN, (d-C6)-alkyl, (C(RL3)(R14))X Q R15); very
particularly preferably H F, d, (Cl-C6)-alkyl; 25 R4, R5, R6, R7, R8

i ndependent | of one anot her H (G -C8)-alkyl; or W 2006/0182

PCT/ EP2005/ 2884 and R5, R6 and R7 form i naEh&REMA ’60&3%%
anot her optlonally together with the nitrogen atomto which they are
bonded a 5-6 nmenbered ring which, apart fromthe nitrogen atom may al so
include 0-1 further 5 heteroatonms fro $he group of NH, N (C1-Co6)-alkyl,
~oxygen and sulfur; R9, R12 independentty of one another H, (Cl-C8)-alkyl;
10 R13, R4 H RI5 H (C-C6)-alkyl; 15 x 0, 1, 2 preferably 0, 1,

particul arl ref rabl vy, Rl H (Cl-C8 ; N(R16 a, bo
(RL7) C=c( Refysdeat Lo s b T S oo o s
N(R21); the formula [, they may all have the stated meanlngs independently of one

another 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-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 0 - 2, preferably 0 or

1, particularly preferably C(R3);

15 R3 H, F, Cl, Br, CF3, CN, O-(C4-Cs)-alkyl, O-(C4-C4)-alkoxy-(C1-Cy)-
| alkyl, $S-(C4-Cg)-alkyl, (C4-Cg)-alkyl, (Co-Cs)-alkylene-aryl, O-(Cq-
Cg)-alkylene-arvi, N(R4)(R5), SO0,-CHis, CON(RB)(R7),
N(R8)CO(R9), CO(R12), (CR13R14),-O(R15); preferably H, F,
| Cl, Br, CFs;, CN, O-(C4-Cg)alkyl, (C4-Cg)alkyl, SO.-CHs,
20 CON(RE)R7), N(RB)CO(R9), CO(R12), (CR13R14),-O(R15),
' particularly preferably H, F, Cl, CF3; CN, (C4-Cg)-alkyl,
(C(R13)(R14))x-O(R15); very particularly preferably H, F, CI,

(C1-Co)-alkyl; | |

25 R4, R5, R6, R7, R8
independently of one another H, (C4-Cg)-alkyt;

or




25 R16, R17, R18 WD 2006/ 018280 PCT/ EP20051008889 18 independently of one
another H (G -C8)-alkyl; preferably HH R21 H (C -C8)-alkyl; 5 E 3-8
menber ed bival ent carbo- or heterocyclic ring structure having 0-4
heteroatons fromthe aroup of N, O and S, which i ve
substit uentyvér@ﬁﬁ{%.ﬁéﬁoup of H F, d, Br, OH, %QWWS%S
O(C-Co)-alkyl, O(GCG-C4)-al koxy-(G- A)-alkyl, S (G -06)-al kyl,

(G -C6)-al kyl, (C2-C6)-al kenyl, O (C3 10 CB)-cycl oal kyl,

- (C3-C8) -cycl oal kenyl, (C2-C6)-al kynyl, &Co- C8) - al kyl ene-aryl,

O (Co-C8)-alkyl ene-aryl, Saryl, N(R22J{Re3), SC2- CH3, N(R26)CO(R27),
N(R28) SO2( R29), CQO(R30) and be nono- or bicyclic; preferably 5-7 nenbered
bi val ent car E\g-%gﬁlge%grocy J]i c ring 15 structure having 0-3 heteroatons
fromthe gro 7 5‘:518’ ., wWhich may optionally have substituents from
the group of H, F,

a, Br, OH CF3, NO2, CN, OCF3, O(C,-C6)-_all%‘ln,

s (C-08)- alkyl, (flermdsdenergently eborg)angthemeptionally degeter withy thene- ar yi |
S- aryl, N(R22) (R23): - . [{\K,}ﬁ@ @ﬁo N pno- or
bicyclic; particul a%'frgég'r%e erably 5- ﬁ%ﬁre@r té%l i val %r??ﬁ%m?ag’rﬁa)
heterocyclic ring swhichi apart frawm tiee Oitrdgbetatsroatmaymiso mciudeeO-1gudher of N, 0
~and S, which may opti.onall ave substituen fro h roup of F, d,
Br, OH <TF3, N, @9{0@%@1%)@9%?&@?,'\}Ff,dﬁz(és)raeiwaﬁvﬁ,0 €84 al kenyl ,
N(R22) (R23), S02- CHg,ifyrCAR30), preferably H F, d, Br, O4, CF3,
{ C1- C6) - al kyl , ’

R9, R12
independently of one anothér H, (C4-Csg)-alkyl;
10
R13, R14
H;
R15 H, (C4-Cg)-alky!;
15
X 0, 1, 2, preferably 0, 1, particularly preferably 1;
R1 H, (C4+-Cs)-alkyl;
20 X N(R16), a bond, (R17)C=C(R18), C=C, CH-CH,, YCH,, CH>Y,

preferably N(R16), a bond;

Y 0, S, N(R21);

25 R16, R17, R18




0-(C -C6)-alkyl, e.g. Eis selected fromthe group consisting of WO
2006/ 018280 PCT/ EP2005/008889 19 0 N NNS' --CN CNNO N and -No-
whi ch may optionally have substituents fromthe group of H F, C, Br, OH,

CF3, NO2, L6R) -al kyl, (G -C6)-al kyl, (C2- -

N(R22) ( RZSW@@?E@%Z R30), preferably H F, GC,ZP&?EWSBQS
(C1-Co)-alkyl, O(C -C6)-alkyl; preferably WO 2006/ 018280 PCT/ EP2005/ 008889
20NN, NN and - N N which nmay optionally have the aforenentioned

substituents; R22, R23, R24, R25, R26;4 R28 5 independently of one anot her
H (Cl1-C8)-alkyl; or R22 and R23, R24 and R25

independently of one another H, (C4-Cg)-alkyl; preferably H;
R21 H, (C4-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 H, F, Cl, Br,
OH, CF3, NO, CN, OCF;, O-(C1-Cg)-alkyl, O-(C1-Cs)-alkoxy-(Cs-

_ Cas)-alkyl, S-(C1-Ce)-alkyl, (C4-Cs)-alkyl, (C2-C¢)-alkenyl, O-(Cs-

10 Ce)-cycloalkyl, (C3-Cg)-cycloalkenyl, (C.-Cg)-alkynyl, (Cy-Csg)-
alkylene-aryl, O-(Co-Cs)-alkylene-aryl, S-aryl, N(R22)(R23), SO,-
CH;, N(R26)CO(R27), N(R28)S0.(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, CFs, NO, CN, OCF3;, O-(C:-Cg)alkyl, S-(C4-Cg)-

alkyl, (C+-Ce)-alkyl, (C2-Cg)-alkenyl, O-(Cq-Cg)-alkylene-aryl, S-

aryl, N(R22)(R23), SO-CH3, N(R26)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, O and S, which may optionally have substituents

from the group of H, F, CI, Br, OH, CF3, NO,, OCF3, O-(C1-Cg)-

25 ' alkyl, (C4-Ceg)-alkyl, (C2-Ce)-alkenyl, N(R22)(R23), SO,-CHs,

' CO(R30), preferably H, F, CI, Br, OH, CFs, (Cy-Cg)-alkyl,
O-(C+-Cs)-alkyl],

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




- independently of one another optionally together with the nitrogen atomto
whi ch they are bonded a 5-6 nenbered ring 10 which, apart fromthe
nitrogen atom may al so i nclude 0-1 further heteroatom; fromthe group of

NH, N-(Cl1 Ik gen and sulfur; R27, 5 inde endently of
one anot he%%{)@% IkyI VO 2006/ 018280 PCT/ EFQR%% 'i'%%’@g@&

bond, 0, OCH2, CH2O S SO, 502, N(R35), N(R36)CO, N SO, CO\(R37),

_ (C(R38)(R39)),,, CO, (R31)C=C(R32), C=C, SCH2, S2CHz, preferably a bond,
-0, OCH2, G0, S, SO S, N(R35), N(R36)CO CO\I(RB?), (C(R38) (R39)), CO
5 (R31)C=C(R32), C=C, SCH2, SQ2CH2, particularly preferably OCH2, CH20
N(R36) CO, CON(R37), (C(R38)(R39))2, (R31)C=C(R32), C=C, SCH2, S2CH2, very
particularly preferably OCH2, CH2O, CON(R37), C=C, SCH2; 10 v 1, 2, 3,
preferably 2; R31, R32, R35, R36 R37, R38, R39 independently of one

anot her H, (Cl C8) - al kyI 15 C8) al k

(Cl-A4) - al koxy- ( @d- CA -aI kyl , to 10- rre nono- tri-
spirocyclic r Tay i ng 0to 3 n- roatoms sel fled fromthe
group of oxygen, ogen and gl fur, where the ring system may’

additional ly be subst it ut ed by one or nore of the foll ow ng substituents:
F, d, Br, CF3, CN, 20 (Cl-C6)-al kyl, O (C1-C8)-alkyl,

_&gagggiywoxo \W cw*) (R43), hy Fox N___
~O= O O peg
U o Azj, ~r

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

CF3, NOz OCF; 0O-(Cy-Cg)alkyl, (Cq-Cg)-alkyl, (C2-Cg)-alkenyl,

N(R22)}(R23), SO,-CHs, CO(R30), preferably H, F, Cl, Br, OH, CF;,
5  (C4-Cg)-alkyl, O-(C4-Cg)-alkyl;

preferably




N(R46) (R47) or SQ2CH3; preferably (Cl1-C8)-al kyl, (Cl-C4)-
al koxy-(Cl-C4)-alkyl, a 3 to 10-nenbered nono- or bicyclic ring which may
include 0 to 2 heteroatons selected fromthe group of 25 oxygen, nitrogen

and sul fur, g system may addl t| onal ly by one
or nore of tvﬁ@eécgqqtlo ép substituents: E%’Eéaﬁb%lé%gg? al kyl,
O (C1-C8)-al kyl, oxo, CO R41), CO\I(R42)(R43) N(R45)CO(C1 Co6) - al kyl or
SQ2CH3; WD 2006/ 018280 PCT/ EP2005/008889 22 R41, R42, R43, RA45, R46, RA47
i ndependently of one another H, (G -C8)galkyl; or 5 R42 and R43, R46 and
R47 formindependently of one another optionally together with the |
nitrogen atomto which they are bonded a 5-6 nenbered ring which, apart
fromthe nitrogen atom may also include 0-1 further heteroatons fromthe
group of NH, N-(Cl-C6)-alkyl, oxygen and 10 sulfur; Qbi-, tri- or
spirocyclic satura ed or partlally unsatyrated ring structure having one

nitrogen atom and@ ' ect.ed m the group of N, O
and S, where th gs of t g 1% struct re/ y be spiroflinked, fused or
bri dged, and v - ring substi t utppdppy one or nore of

"the follow ng substl tuents: F, OH, CF3, CON, OCF3, oxo, O (G -C8)-alkyl,
(Ci- C4)-al koxy-(Cl-C4)-al kyl, (Ci1-C6)-alkyl, (C2-C6)-alkenyl, (C2-Cs6)-
al kynyl, CO(R51), (CR52R53)0 R54 CO(CR52R53)P R55;

OO T
A = O e )

which may optionally have the aforementioned substituents:

R22, R23, R24, R25, R26, R28
5 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 also include 0-1 further
- heteroatoms from the group of NH, N-(C4-Csg)-alkyl, oxygen and
sulfur;

R27, R29, R30

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




20 R51 H, (C1-C8)-alkyl; R52, R53 independently of one another H,
(G-C8)-alkyl, OH (C3-C8)- 25 cycloal kyl, (G -C4)-al koxy-(Cl-C4)al kyl; WO
2006/ 018280 PCT/ EP2005/ 008889 23 o0, p independently of one anot her 0, 1,
2, 3, 4, 5, 6; R54 R55 i ndependently of one anot her O—I O - C8) - al kyl,
5 CON( R56) ( KED)2006(¢#9880( R59) , N(R60) (R61), CO2( REBFTIE 3a 3-10
menbered ring systemhaving O to 3 heteroatons sel ected fromthe group of
N, 0 and S, which may be substituted by one or nore of the follow ng
substituents: F, d, Br, CF3, (G -C8)+ glkyl, O (G -C8)-al kyl, CARe63),
oxo, OH, 10 R56, R57, R58, R59, R62, i ndependently of one another H,
(G -C8)-alkyl; or R56 and R57 15 formoptionally together with the

From the ni frogen 8t BANEy Gk HEr0S 050 SLendl e e NUBRBHEOS T om t he
0100 ot (WSS EPEIREBIASEL 0, (88 e S cepencent
(C2-C6) -al kenyl, (C3CEk) Sé]zﬁyhypref@ao%abond O OCHa, CH»0, S, SO, S0,
N(R35), N(R36)CO, CON(R37), (C(R38)}R39)),, CO,
5 (R31)C=C(R32), C=C, SCH,, SO,CH,, particularly preferably
OCH,;, CHO, N(R36)CO, CON(R37), (C(R38)(R39)),
- {R31)C=C(R32), C=C, 8CH,;, 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 H, (C+-Cs)-alkyl;

15 R2 (C4-Cg)-alkyl, (C4-Cyq)-alkoxy-(C4-Cys)-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;, CN,

20 (C1-Ceg)-alkyl, O-(C4-Cg)-alkyl, (Co-Ca)-alkylene-aryl, oxo,
CO(R41), CON(R42)(R43), hydroxy, N{(R45)CO(C-Cg)-alkyl,
N(R46)(R47) or SO,CHj; preferably (C-Csg)-alkyl, (C4-C4)-
atkoxy-(C4-Cs4)-alkyl, a 3 to 10-membered mono- or bicyclic ring
which may include O 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, CI, Br, CF3, CN, (C4-Cg)-alkyl, O-(C4-Cg)-alkyl,

- oxo, CO(R41), CON(R42)(R43), N(R45)CO(C-Cg)-alkyl or
SO,CH3;




(CR65R66) g- R67, CO(CR68R69)r R70; or R60 and R61 form together with the
nitrogen atomto which they are bonded a 4 to 25 1 O-nenbered nono-, bi- or
spirocyclic ring which, apart fromthe nitrogen atom conprises 0 to 3

ddi ti I | ected f th f
2ddi 1 onal 1)/ R2BBOBRES 16260 pr EPz00s/ cosste . 2HCIEEEITPBREY "Sne or
nore of the follow ng substituents: F, d, Br, CF3, O (C -C8)-alkyl,

(G -C6)-al kyl, COR71), oxo, OH, (G- C4)-al koxy-(G -C4)-alkyl,
hydr oxy- (Cl- C4) -al kyl , CON(R72) (R73), »N(R74) CQ(R75), N(R76) (R77),

CO2(R78), SO2Me; 5 R64, R65, R66, RG68, 9, R71l, R72, R73, R74, R75, RI6,

R77, R78 independently of one another H, (Cl1-C8)-alkyl; or R76 and R77 10
formoptionally together with the nitrogen atomto which they are bonded a
5-6 nmenbered ring which, apart fromthe nitrogen atom may al so include

0-1 further t fro roup of NH, N- (G -C6)-al kyl, oxygen and
sul fur: Em Eﬁ‘*ﬁaﬁ%@ﬁﬁ@ﬁt ne anot her O, 1 2, 3, 4, 5 6 R67, RO
i ndependent |y of one anot her 21 al k CC]\I( R79) (R80),

N( R81) CO(R82), N( %@ﬂ@%ﬂg’entw(mnotheo st a -aliyl; a 3-10 menbered ring

. systemhaving O to 3 heteroatons selected fromthe group of N, 0 and S,
which may De substituted by one or nore of the follow ng substituents: F,

5 R42Z2 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 ~ 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-(C4-Cg)-alkyl, (C;-
Cy4)-alkoxy-(C4-C4)-alkyl, (C1-Cg)-alkyl, (C2-Cs)-alkenyl, (C2-Cs)-
alkynyl, CO(R51), (CR52R53),-R54, CO(CR52R53),-R55;

20

R51 H, (C+-Cg)-alkyl;

R52, R53

independently of one another H, (C;-Cg)-alkyl, OH, (03 -Cag)-
25 cycloalkyl, (C1 C4) alkoxy—(C1-C4)aIkyl




a, Br, CF3, (G-C8)-alkyl, O(G-C8)-alkyl, CO(R86), oxo, OH 25 R79, R80,
R81, R82, R83, R84, R85, R86 independently of one another H,
(C1-C8)-al kyl ; WO 2006/ 018280 PCT/ EP2005/008889 25 or R79 and R80, R83

and R84 for | y of one another optionall ' t he

ni trogen atgw Whey are bonded a 5-6 nenberég&?lgﬁ%moiﬁ# , apart
fromthe nitrogen atom may also include 0-1 further heteroatons fromthe
group of NH, N-(C -C6)-al kyl, oxygen and sulfur. Particularly preferred
conpounds of the formula | are those isgwhich 10 A, B, D, G are

i ndependently of one another N or C(R3), and the total nunber of nitrogen
atons in this ringis 0-2, preferably 0 or 1, particularly preferably O.

15 The i nkggﬁ bet mﬁﬁgﬁéﬁu&?ﬂyﬁ&%‘ﬁ&t%% {nméi 3Q4pr5eQé.erabl y takes place via

a nitrogen atom | ocat e ring Structuré Q@ 20 I n one enbodi nent
of the present invention, Qin the conpounds of the fornmula | is a bi-,
tri- or spirocyclic saturated or partially unsaturated ring structure

havi ng one ﬂitrﬁggn atom and 0-3 further heteroatons selected fromthe 25
~group of N, a S, where the rings of the structure may be spiro-I|inked,

_ independently of one another OH, O-(Cs-Cg)-alkyl,
5 - CON(R56)(R57), N(R58)CO(R59), N(R60)R61), CO:(R62),
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 fdllowing substituents: F,

Cl, Br, CF3, (C4-Cg)-alkyl, O-(C4-Csg)-alkyl, CO(R63), oxo, OH;

10
R56, R57, R58, R59, R62, R63
independently of one another H, (C1-Csg)-alkyl;
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-(C1-Ca)-alkyl,_ oxygen and sulfur;

20 R60, R61

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

(C1-Cy)-alkyl,  (Cp-Cs)-alkenyl, (Co-Ce)-alkynyl, CO(R64),
(CR65R66),-R67, CO(CR68R69)-R70; or R60 and R61 form

together with the nitrogen atom to which they are bonded a 4 to

25 ~ 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




WO 2006/ 018280 PCT/ EP2005/ 008889 26 fused or bridged, and where the ring
system nmay be substituted by one or nore of the follow ng substituents: F,
OH, CF3, CN, OCF3, O (C1-C8)-alkyl, (Ci1-C4)-alkoxy-(Cl-C4)-alkyl,

Cl-Co6) -al k kenyl , (CZ C6) - al kynyl ? @ﬁ? 2R 3)0 R54
E:O(CR52R53) &bﬂé%ééﬁ?ﬂm ch the meani ngs are R51Cgcl$ %%2 a

R52, R53 independently of one another H, (Cl-C6)-alkyl, OH (C3- C8)
cycloal kyl, (G -C4)-al koxy-(Cl-C4)al kyl; o, p i ndependent | y of one anot her
-0, 1, 2, 3, 4, 5, 6; 15 R54, R55 indepgndently of one another OH,

O (Cl-C8)-al kyl, CON(R56) (R57), N(R58 R59), N(R60)(R61), CO2(R62),
S2Me, CN, a 3-10 nenbered ring systemhaving 0 to 3 20 heteroatons

T T TS0 o Bl AL

O (C1-CB) - al kyl, COBR6GF;, OHC al CEP)-alkA9 CAhb&r1) R pendently
Of(one anot her H, (CL- 0635 @bﬂ 1356@ IRq—)v\&) 120@6/ (?‘?8280 P /EP2005/ oo 889 27
R56 and R57 C )-alkoxy (c:1 04) alkyl, hydroxy-(C-Cq4)-alkyl, CON(R72)(R73),

N(R74)CO(R75), N(R76)(R77), CO»(R78), SO.Me;

R64, R65, R66, R68, R69, R71, R72, R73, R74, R75, R76, R77, R78
| independently of one another H, (C1-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-Csg)-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-Cg)alkyi,
CON(R79)(R80), N(R81)CO(R82), N(R83)(R84), CO(R85),

20 - 8O;Me, CN, a 3-10 membered ring system having O 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-(C+-Cg)-alkyl, CO(R86), oxo, OH:

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

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




formoptionally together with the nitrogen atomto which they are bonded a
5-6 nenbered ring which, apart fromthe nitrogen atom may al so include
0-1 further heteroatons fromthe group 5 of NH, N (Cl-C6)-al kyl, oxygen

and sul fur; independently of one anot her i - -

(G-A4)-al k@&q‘)@?&@#ﬂal kyl, (C2-C6)-al kenyl, (@%65%%5@5@*)55@)( R64) ,
10 (CR65R66)q R67, CO(CR68R69)r R70; or R60 and R61 formtogether with the
nitrogen atomto which they are bonded a 4 to 1 O-nenbered nono-, bi- or
spirocyclic ring which, apart fromthe,gnitrogen atom conprises 0 to 3
addi ti onal heteroatons sel ected fromt%e group of N, 0 and S and may
additionally be 15 substituted by one or nore of the foll ow ng
substituentﬁ'r F, d, Br, CF3, O(Cl1-C8)-al kyl, (Cl-C6)-alkyl, CQR71),
oxo, OH, (G- 4)-al koxy-(Cl-C4)-al kyl, hydroxy-(Cl-C4)-al kyl,

CON( R72) ( R7 ) CO( R75).. N(R76) (R77), C02(R78), SCPMe: 20 R64, R65,
R66, R68, P%Nﬂ(%ée%ﬂﬁgﬁwa R75, R76, R77, R78 independently of one

another H, (Cl-C8)-alkyl; or R76 and R77 formoptionally together with the
nitrogen atomto whiogW inHeperdentyoef poadnethersomionalty dogether vgthwiiech, apart

fromthe nitrogen SQ. L NC e_0- rt her ‘heteroatqnme fromthe
group of NH, N-(Cl'fﬁkgg}?rz’a@%ﬁnﬂooglpb@h{h;é&da%u%?@%& G\é“?o%f%ﬁ%’?@d ng '
PCT/ EP2(05/ 008889 - @Bich, apart frdeptedeirohen atoran@agrisdiviciudie 0-1 fdithds 4, 5,

6;
heteroatoms from the group of NH, N-(C4-Cg)-alkyl, 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

~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 compounds of the
formula |l 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 group of N, O and S, where the rings of the structure may be spiro-linked,




R67, R70 5 independently of one another OH O (G -C8)-al kyl,
CON(R79) (R80), N(R81)CO(R82), N(R83)(R84), CO2(R85), SXx2Me, CN, a 3-10
menbered ring systemhaving O to 3 heteroatons selected fromthe group of

N, 0 and S, bstituted by F, O, Br, i - 08) - al kyl
O(Cla238) al |2%5@/ Re6) solxou(e']-l )F/<79 R80, %Eg@@?%@@gﬁi,y%5

R86 i ndependently of one anot her H (G -C8)-alkyl; or 15 R79 and R80, R83
and R84 formindependently of one another optionally together with the
nitrogen atomto which they are bonded,a 5-6 nenbered ring which, apart
fromthe nitrogen atom may also include 0-1 further heteroatons fromthe
group of NH N- (C1- Co) - aI kyl, oxygen and 20 sulfur. In a further

enmbodi nent h ds.af . .the formula |
Te 08 nbi - et BIGRER kRN B i bbb mg) B Mt rbn S0 g Bhe
nitrogen at amrewfdh@f@ld\mn%@abshabﬁfsoatm SR}, TN eddr,00-{ mecg)témﬂ of N, O
and S, where_\WD 2006/ 0182 PCT/ EP2005/ 008889 29 the rin

structure miyberaspxe{Ei-Rkkalkyk L(Q&tﬂ:&}'ra"‘b’f]:l deeo)- %{K@In%é@ﬁcsi'ﬁ’éynﬂng system

e LMY PRI o Ri R S ent s O

(G -C6) %Rkyl (C2-C6) - al kenyl (_C2 C6) -al kynyl, CO(R51), 5 (CR52R53)0

R54, CO(TCR52R53) P R55;
in which the meanings are
R51 H, (C4-Cg)-alkyl,
10 R52,R53
independently of one another H, (C4-Cg)-alkyl, OH, (Cs-Cg)-
cycloalkyl, (C4-Cy)-alkoxy-(Cs-Ca)alkyl;
0,p independently of one another 0, 1, 2, 3, 4, 5, 6;
15
R54, R55
independently of one another OH, O-(C-Cg)-alkyl,
- CON(R56)(R57), N(R58)CO(R59), N(RB0)(R61), CO.(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(R63), OH;

R56, R57, R58, R59, R62, R63
25 independently of one another H, (C+-Cs)-alkyl;

or




in which the neanings are R51 H, (G -C8)-alkyl; 10 R52, R53 independently
of one another H, (C -C8)-alkyl, OH (C3-C8)- cycloal kyl,

(G -CA)-al koxy-(g-C4)-alkyl; 15 a, p independently of one another 0, 1, 2,
3, 4, 5 6; R54, R55 independently of one another OH O CI-OBQ-aI kyl ,
CON( R56) ( R5WO 2R0689B2BPR59) , N( R60) (R61), ooz(Raz)PCTLEPétt@;_ﬁwﬂ, 889 a 3-10
menbered ring systemhaving O to 3 heteroatons selected fromthe group of
N, 0 and S, which may be substituted by F, d, Br, CF3, (Cl-C8)-alkyl,

O (G -C8)- alkyl, COR63), oxo, OH 25, R56, R57, R58, R59, R62, R63

| ndependent|y of one another H, (Cl-CS%-aI kyl; WD 2006/ 018280

PCT/ EP2005/ 008889 30 or R56 and R57 formoptionally together with the

ni t rogen atlggbto Q%th they are bonded a 5-6 nenbered ring which, apart
fromthe &nd atom may also include 0-1 further heteroatons from
the group of NH, N-(Ci -C6)-alkyl, oxygen and sulfur; R60, R61 independently
of- one anot her H, (farmaptioankyfogeti@r-witt) the ritegen edordd-vaiiyh deyyare

(C2-C6) -al kenyl,  (Ggs By g gﬁénmémt%ge@ﬁ%g which, apart from the nitrogen
_ atom, may also include 0-1 further heteroatoms from the group
5 ~of NH, N-(C4-Cg}-alkyl, oxygen and sulfur;

R60, R61

independently of one another H, (C+-Cg)-alkyl, (C4-Cq)-alkoxy-
(Ci-Ca)-alkyl, (Co-Co)alkenyl, (Co-Ce)-alkynyl, CO(RB4),
10 - (CRG65R66)-R67, CO(CR68R69)-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 from the
nitrogen atom, comprises 0 to 3 additional heteroatoms selected
from the group of N, O and S and may additionally be
15 substituted by one or more of the following substituents: F, CI,
Br, CF3, O~(C1-Cg)-alkyl, (C1-Cg)-alkyl, CO(R71), oxo, OH, (Cs-
Ca)-alkoxy-(C1-Cy)-alkyl, hydroxy-(C+-C,)-alkyl, CON(R72)(R73),
N(R74)CO(R75), N(R76)(R77), CO2(R78), SO:Me;

20 R64, R65, R66, R68, R69, R71, R72, R73, R74, R75, R76, R77, R78

-independently of one ancther H, (C4-Cs)-alkyl;

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-(C4-Cg)-alkyl, oxygen and sulfur;




!
r

(CR65R66) q R67, CO(CR68R69)r R70; or R60 and R61 form together with the
nitrogen atomto which they are bonded a 4 to 10-nenbered nono-, bi- or
spirocyclic ring which, apart fromthe nitrogen atom conprises 0 to 3
addi ti onal het er oat ons sel ected fromthe group of N, 0 and S and may
addi ti onal | ﬁg@m&%’m ed by one or more of the fBGT#GRPAB05/008889 ¢ uents:
F, d, Br, CF3, O(C1-C8)-al kyl, (C1-C6)-al kyl, CQR71), oxo, OH,
(Cl1-C4) - al koxy-(Cl1-C4)-al kyl, hydroxy- (G -C4)-alkyl, CON(R72)(R73),
N(R74) CQ(R75), 20 N(R76) (R77), 002(R7§g, SO2Me; R64, R65, R66, R68, R69,
R71, R72, R73, R74, R75, R76, R77, R78 " independently of one another H,
(C1-C8)-alkyl; or 25 R76 and R77 formoptionally together with the
nitrogen atomto which they are bonded a 5-6 nenbered ring which, apart
fromthe WO 2006/ 018280 PCT/ EP2005/008889 31 nitrogen atom nay al so
include 0-1 further heteroatons from the group of NH N (G -C6)-alkyl,

oxygen and Suf fur; tdepepderihepfrng agother 8nb Anbthér60, 1, 2, 3, 4, 5, 6;

5 R67, R70 independently of one another OH, O (C -C8)-al kyl,
CON(R79) (R80), N(R81)CO(R82), N(R83)(R84), CX2(R85), SXx2Me, CN, a 3-10
menbered ring systemhaving O to 3 10 heteroatons selected fromthe group
of N, 0 andR8y7, Ra0ch
5 independently of one another OH, 0O-(C-Cg)-alkyl,
CON(R79)(R80), N(R81)CO(R82), N(R83)(R84), CO-(R85),
SOz2Me, 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, (C4-Cg)-alkyl, O-(C4-Cg)-alkyl,
10 CO(R86), oxo, OH;

R79, R80, R81, R82, R83, R84, R85, R86
independently of one anather H, (C4-Cs)-alkyl;
or
15 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 aiso include 0-1 further
heteroatoms from the group of NH, N-(Cs-Cg)-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




may be substituted by one or nore of the following substituents: F, d,

Br, CF3, (Cl1-C8)-alkyl, O (Cl-C8)-alkyl, CO(R86), oxo, OH 15 R79, R8O,
R81, R82, R83, R84, R85, R86 independently of one another H, (Cl-C8)-alkyl;
or R79 and , R84 form i ndependently of op not her jonal |y
toget her w W(gtq@%?(ﬁ%ot rogen atomto which they _anT%ﬁé%ﬁlg%é%Q menber ed
ring which, apart fromthe nitrogen atom may also include 0-1 further
het eroatons fromthe group of NH, N (Cl-C6)-al kyl, oxygen and sulfur. 25
The group Qin the conpounds of the fopgula | particularly preferably has
the foll owi ng meani ngs: WO 2006/ 018280 PCT/ EP2005/ 008889 32 vN z 6,- N N
11i 12 W»WWBYyW WW W 59 110 W\/ X/ \W14 "N WN Rai Rea (II)

w0, wi, vitls 6 e GRS B e kot fUSegh B RefSc iR, 1o
4-menber ed the ring system may be substituted by one or more of the following
substituents: F, OH, CF;, CN, OCF3, oxo, O-(C4-Cg)-alkyl, (C1-C4)-alkoxy-
(C1-Cy)-alkyl, (C4-Cg)-alkyl, (C,-Ce)-alkenyl, (C-Ce)-alkynyl, CO(R51),
5 (CR52R53),-R54, CO(CR52R53),-R55;

in which the meanings are

R51 H, (C4-Cg)-alkyl;
10
R52, R53
independently of one another H, (C4-Cg)-alkyl, OH, (Cs-Ca)-
cycloalkyl, (C4-Cy4)-alkoxy-(C4-Cy4)-alkyl;
15 o,p independently of one another 0, 1, 2, 3, 4, 5, 6;
R54, R55
independently of one another OH, O-(C4-Cg)-alkyl,
| CON(R56)(R57), N(R58)CO(R59), N(RB0)R61), CO,(R62),
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 F, Cl, Br, CF;, (C4-Cg)-alkyl, O-(C1-Cs)-
alkyl, CO(R63), oxo, OH;

25~ R56, R67, R58, R59, R62, R63

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



al kyl ene or al kylidene chain in which 0-1 carbon atons outside a double
bond present in the al kylidene chain may be replaced by an -elenent from
the group of N(R90), 0 and S, preferably a bond, a 1- to 4-nenbered

al kyl ene chgin in ich 0-1 carbon atons may be 10 _replaced by an el ement
fromthe grg\lﬁi’&#’%ﬁé’@?, 0 and S; where the car bonPQtTéﬁ%wQﬁ’pﬁ%S% oups of
the formulae (Il), (Ill1) and (I1V) may be substituted by H F, OH, oxo,
(C1-C6)-al kyl, O (Cl1-C5)-al kyl, (CR52R53)0R54, preferably H, _

(CR52R53) OR54; 15 R87, R88, RI90 H, (Cl;£A4)-al koxy-(Cl-C4)-al kyl,

(C1-C6)-al kyl, (C2-Cg)-al kenyl, (CZ-C% -al kynyl, CQ(R51), (CR52R53)0 R54,
CO(CR52R53) P R55; 20 R51 H, (Ci1-C8)-alkyl; WD 2006/018280 .

PCT/ EP2005/ 008889 33 R52, R53 independently of one another H,

(C1-C8)-al k9f, OH, (C3-C8)- cycloalkyl, (Cl-C4)-al koxy-(Cl-C4)alkyl; 5 o, p
i ndependent Ly of one_another 0, 1, 2, 3, 4, 5, 6; R54, R55 independently
of one anot feP a9 ReY (C1-C8)-al kyl, CON(R56)(R57), N R58)CO(R59),

N(R60) (R61), ©C02(R62), 10 SO2Me, CN, a 3-10 nenbered ring systemhaving O
to 3 heteroatons sel detedptiooaliyt geatherupitihthél nittogamdai®m whivedtichilyey be

substituted by one or_nore qf .the_follown ubstituents: F,. O . Br, CF3,
(Cl-C8)-al kyl, O (CL-¥8) p&l"ﬁ?ﬁ’,""éj@%@%%ﬁ%&s 1A, Whithesaparkafiomelie ks
R62, R63 nitrogen atom, may also include 0-1 further heteroatoms frem

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

* R60, R61

independently of one another H, (C4-Cg)-alkyl, (C+-C4)-alkoxy-
10 (C1-Cs)-alkyl, (Co-Cs)-alkenyl, (Co-Ce)-alkynyl, CO(R64),
(CR65R66)4-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
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-(C4-Cg)-alkyl, (C4-Cg)-alkyl,
CO(R71), oxo, OH, (C4-Cs)-alkoxy-(Ci-Cy)-alkyl, hydroxy-
(C4-Cy)-alkyl, CON(R72)}R73), N(R74)CO(R75),
20 | ' N(R76)(R77), CO2(R78), SO:Me;

R64, R65, R66, R68, R69, R71, R72, R73, R74, R75, R76, R77, R78
independently of one another H, {C1-Cs)-alkyl;
or
25 R76and R77

form optionally together with the nitrogen atom to which they

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




i ndependently of one another H, (Cl-C8)-alkyl; or R56 and R57 form
optionally together with the nitrogen atomto which they are 20 bonded a
5-6 nenbered ring which, apart fromthe nitrogen atom nmay al so include
0-1 further_heteroatons fromthe group of NH, N (Cl-C6)-al kyl, oxygen and
sul fur; %OW(SQ@%OBE]"i%Qpendently of one another H, PFM%E%QQQQQWQJ
(C1-A4) - al koxy- (Cl-C4)-al kyl, (C2-C6)-al kenyl, (C2-C5)-al kynyl, CQ(R64),
WO 2006/ 018280 PCT/ EP2005/ 008889 34 (CR65R66)q-R67, CO(CR68R69), - R70; or
R60 and R61 form together with the nié%r)ogen atomto which they are bonded

a4to 1 O0-nmenbered nono-, bi- or spitocyclic ring which, apart fromthe
nitrogen atom conprises 0 to 3 additional heteroatons selected 5 fromthe

group of N, 0 and S and may additiongl | e ubstjtuted by, one,or nore of
the fol | owi ng substi trelgfﬂgé'?{ a%?md“,ay ?leﬁgéj,e %1(%'{"@8}9%@%10,”19 from

(G -06)-al kyl , CO(R7lhe f¥0p oPNH, (A C,-B4)-aRLKSXYadPan&Alirad kY
hydroxy- (C1- C4) - al kyl , %ﬂ(pR72)(R(7I\%,1§ﬁ%R7Z)’ %75), N(R76) (R77),
C02(R78), SO2Me; 10 R64, R65, R66, R68, R69, R71, R72, R73, R74, R75, R76,
R77, R78 independently of one another H, (G -C8)-alkyl; or R76 and R77 15

formoptionally together Withal BPoRL LhSfen o2 o § o Wigeh they are

5
R67, R70
independently ,. of one another OH, O-(C4-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
10 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, CFj;, (C-Csg)-alkyl, O-(C4-Cg)-alkyl,
CO(R86), oxo, OH;

15~ Rv9, R80, R81, R82, R83, R84, R85, R86
independently of one another H, (C4-Csg)-alkyl;
or
R79 and R80, R83 and R84

form independently of one ancther optionally together with the
20 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 NH, N-(C;-Cg)-alkyl,

oxygen and sulfur.

25  The group Q in the compounds of the formula | particularly preferably has

the following meanings:



bonded a 5-6 nmenbered ring which, apart fromthe nitrogen atom may al so
include 0-1 further heteroatons fromthe group of NH, N (Cl-C6)-alkyl,
oxygen and sul fur; 20 g, r independently of one another 0, 1, 2, 3, 4, 5,

- 6; ndently of one another OH O ( Cl 08 - al

| M(R79)(R8g96%§%§}1 R82), N(R83)(R84), 002(R85) 2!@%50@08@9 a 3-10
menbered ring systemhaving O to 3 heteroatons selected fromthe group of

N, 0 and S, which may WO 2006/ 018280 PCT/ EP2005/ 008889 35 be substituted
by one or nore of the follow ng substi ylent s: F, d, Br, CF3,

(G -c8)-al kyl, O (C1-C8)-alkyl, CO(R86§ oxo, OH, R79, R80, R381, R82, R83,
R84, R85, R86 5 independently of one another H, (C-C8)-alkyl; or R79 and
R80, R83 and R84 form i ndependently of one another optionally together with
the nitrogen atomto WhICh they are b nded a 5-6 ma}rrbered ring which, 10
apart fromthe nitrogen a m may aI so j ncl ude 0-1 Nurther heteroatoms from

the group of NH, N (C avkyl, e Va'hd f1u’r ‘W' a preferred
enbodi nent, WB in formul WSI and V\B V\f mul a e each 15 a bond. It
i's further preferredf bear di ca] of t 130\6}4ha|VIn whi ch at
| east one of the two j# @ a 5-nrpfheset rin ery particularly
preferred conpounds of t\ﬁw’f ornmula | are those in
R®
R

(1h (111) (1V)
in which the meanings are

W1, W2, W3, W4, W5, W6, W7, W8, W3, W10, W11, W12, W13,
W14

5 ~ 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), O and S, preferably a bond, a 1-
to 4-membered alkylene chain in which 0-1 carbon atoms may be

10 | replaced by an element from the group of N(R90), O and S;

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

15 R87, R88, R90

(C4-Cq)-alkoxy-(C+-Cs)-alkyl, (C4-Cg)-alkyl, (Co-Cg)-alkenyl,
(C2-Cg)-alkynyl, CO(R51), (CR52R53)O—R54, CO(CR52R53),-
R&5;

20 R51  H, (Ci-Ca)-alkyl:




has the foll ow ng neani ngs: WO 20061018280 PCT/ EP20051008889 36 N N N N
RB% N S\N-' wgS NN Res Ras NNNN R8O NNRB9 ::8 9\ N RHO RB NN
NN RemRa=N N R89 O "Ras R89 R89 Ras N N N N CPNHs NN-Ras &N- R89
\R6G9 R in ch. .the anlngs are: R89 in the group_N-

(Qt-C4)-al k%%ﬂ@ﬁl%&z S kyl, (G -06)-alkyl, (C2- 065’05}’&%21%5100%889
(C2-C6)-al kynyl, CQ(R51), (CR52R53) 0- R54, CO(CR52R53)P

33

R52, R53

independently of one another H, (C4-Cg)-alkyl, OH, (C3-Cs)-
cycloalkyl, (C1-Cy4)-alkoxy-(C¢-Cs)alkyl; |

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

R54, R55

independently of one another OH, O-(C4-Csg)-alkyl,
CON(R56)(R57), N(R58)CO(R59), N(R60)R61), COxR62),

10 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-Cg}-alkyl, O-(C4-Csg)-alkyl, CO(R63), 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 include 0-1 further heteroatoms from the group

of NH, N-(C4-Cg}-alkyl, oxygen and sulfur;

R60, R61

25 "independently of one another H, (C4-Cg)-alkyl, (C4-C4)-alkoxy-
' (C1-Cq)-alkyl,  (Co-Cs)-alkenyl, (Cz-Cs)ualkynyl, CO(R64),




R55; preferably H (G -C6)-alkyl; R51 H (G -C3)-alkyl; 10 R52, R53 WO
2006/ 018280 PCT/ EP2005/008889 37 i ndependently of one another H,

(G-C8)-al kyl, OH (C3-C8)- cycloalkyl, (CL-C4)-al koxy (Cil-A)alkyl; o, p

i ndependent |y of ane another 0, 1, 2, 3 4, 5, 6; R54, R55 |nded3endently
of one anot MEP 2806/038280_cg) - al kyl, CON(R56) (R57), Pﬁ@ﬁ@%?@ﬁi

‘N(R60) (R61), CO2(R62), SO2Me, CN, a 3-10 nenbered ring system haV| ng 0 to
3 10 heteroatons selected fromthe group of N, 0 and S, which nmay be
substituted by one or nore of the foll leng substituents: F, d, Br, CF3,
(C1-C8)-alkyl, O(G-C8)-alkyl, COR63), oxo, OH  R56, R57, R58, R59, R62,
"R63 15 |ndependently of one anot her H, (Cl C8)-alkyl; or R56 and R57 form

optionally together %@3 i ch y nded a 5-6

menbered ring whi. ch(d[}% %&ﬁr‘%—?{# ﬁ@?ﬁﬁ%ﬁ&?@ﬁ%% r?é‘&?fgﬁﬁaj @Al ude 0-1

further het eroat omsilybHBr WA ﬂfeoh'ipro%% b BHWISEN @@éy érté%bﬂd@d%gﬁb and

- sul fur; R60, R61 indéependently of e another H, (CI-C6)-alkyl,

(C1- C4) al koxy- 25 {@Emambergidknbno<, O2-a@@pirackeitying \(\lﬁfthG))aaImeWQ

CQA(R64), nitrogen atom, comprises 0 to 3 additional heteroatoms selected

5 from the group of N, O and S and may additionally be
substituted by one or more of the following substituents: F, CI,
Br, CF3, O-(C4-Cg)-alkyl, (C4-Cg)-alkyl, CO(R71), oxo, OH, (Cs-
Cs)-alkoxy-(C4-Cy)-alkyl, hydroxy-(C4-Cy4)-alkyl, CON(R72)}(R73),

N(R74)CO(R75), N(R76)}R77), CO»(R78), SO.Me;
10
R64, R65, R66, R68, R69, R71, R72, R73, R74, R75, R76, R77, R78
independently of one another H, (C4-Cs)-alkyl;
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-(C4-Cg)-alkyl, oxygen and sulfur;

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

R67, R70

independently of one another OH, O-(C+Cg)-alkyl,
CON(R79)(R80), N(R81)CO(R82), N(R83)(R84), CO,(R85),
25 - 80,Me, CN, a 3-10 membered ring system having 0 to 3

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




(CR65R66) q- R67, CO(CR68R69)r R70; or R60 and R61 form WO 2006/ 018280
PCT/ EP2005/ 008889 38 together with the nitrogen atomto which they are
bonded a 4 to 10-nenbered nono-, bi- or spirocyclic ring which, apart from

the nitro rises O to 3 additional heteroatons selected from
t he group %,gbag)gﬂggggand may additionally be 5 RBIHERZAMS0REEMe or
~nore of the follow ng substituents: F, d, Br, CF3, O (G -C8)-alkyl,
(C1-C6)-al kyl, CQ(R71), oxo, OH, (Cl- C4)-al koxy-(GC -C4)-alkyl,
hydr oxy- (Cl- C4) - al kyl , CON(R72) (R73), g\l( R74) CQ( R75), N(R76) (R77),
CO2(R78), SO2Me; 10 R64 R65, R66, R683 R69, R71, R72, R73, R74, R75, R76,
R77, R78 independently of one another H (Cl-C8)-al kyl; or R76 and R77

formoptionallyto ther he nltro tom t V\Imchth re

bonded a 5-6 rrerrber Pﬁﬁ”fm &hongp%rr[n ﬁfﬁﬁ@ﬁﬁw'ﬂagﬁwsﬁ may aI so
include 0-1 furtherC|hB}e@3p (enRs A L, i f ) al kyl ,
oxygen and sul fur; q, m%lepen ?an?m o?og'?egﬁgwgfr?emaw&%,&g: 4, 5,

20 R67, R70 |ndependently of one another OH O (Cl-C8)-alkyl,
-CG\I(R79)(R80), N(R81) CO(R82), N(R83)(R84), CO2(R85), SX2Me, CN, a 3-10

menbered ri ' I t roatons selected fromthe group
of N, 0 anﬁ%‘?’sﬁi@?ﬂéﬂ%éﬂﬁég%dﬁ%ﬁFf?ﬁ:?ﬁé%y F, O, Br, CF3, (Cl-C8)-alkyl,
O (G -C8)-al kyl, .

5 independently of one another H, (C1-Csg)-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
heteroatoms from the group of NH, N-(C;-Cg)-alkyl, oxygen and
sulfur.

In a preferred embodiment, W3 in formula It and W8 in formuta Il 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:




CO(R86), oxo, OH WD 2006/018280 PCT/ EP2005/008889 39 R79, R80, R381, R82,-
R83, R84, R85, R86 independently of one another H, (C -C8)-alkyl; or 5 R79
and R80, R83 and R84 formindependently of one another optionally together
with the nitrogen atomto which they are bonded a 5-6 nenbered ring which,
~apart from YW@ zﬁlqﬁl‘b 0atom may al so include 0-1 PGTYRRZO05{B083Z Nt ons
fromthe group of NH, N (G -C6)-al kyl, oxygen and 10 sulfur; R89 in the
group N(R89)2: independently of one another H (G -C6)-alkyl,

(G -C4)-al koxy- (G -C4)-alkyl, (CZ-CG)-g\I kenyl, (C2-C6)-al kynyl, CO(R64),
15 (CR65R66)q R67, CO(CR68R69)r R70; or°the two R89 radical s form t oget her
with the nitrogen atomto which they are bonded a 4 to 10-nenbered nono-,
bi - or spirocyclic ring, which, apart fromthe nitrogen atom conprises O
to 3 additional hetler oatons |selected fromthe group, of N, 0 and S and may
additionally be 20psubstitutgd by one or hore of th |fo||ovvi ng

ho
substituents: F, Y Br, 330 (G -8 kyl , )-al kyl, CQ(R71),
oxo, OH, (Ci1- C4) oxy- (Gl-¢Z4)-al k hydr oxy
CON(R72) (R73), - M(RM) C( RY5), Mﬁaﬁ%?é\ﬁ ﬁ Co2

) - al kyl
, S2Me; preferably H,
(Cl-CB)-al kyl, orsthe B~ radi cal s form togetiher with the 25 nitrogen
atomto which theyjgre bonded a 5 to 6-nenbered Hm)nocycl ic ring which,
apart fromthe ni t*ﬁlogen atom conprises

(Ch-

| \

N RBQ\ N N
RN 0 8o’ Ra?\
N N N
R ;'qas
| | \ |
N N
N
R*
. )
9
R “““‘N\ N R® ©
89 Ras/N\Ras ;;':{39 :
! |
~
;N N N \N
'\/N Rag N"HBQ N\RBQ Ffbh(i)

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

| H, (Ct-Ca)-alkoxy-(C+-Ca)-alkyl, (Ci-Co)-alkyl, (C-Co)-alkenyl,
5  (Co-Colalkynyl, CO(R51), (CR52R53),-R54, CO(CR52R53),-
R55; preferably H, (C4-Cg)-alkyl; ' B '

R51 H, (C1—CB)—aIkyI;

10 R52,R53




|

0O to 1 additional heteroatons selected fromthe group of Nb O and S and
may additionally be substituted by one or nore of the WO 2006/ 018280
PCT/ EP2005/ 008889 40 followi ng substituents: F, d, Br, CF3,

O (Cl-C8) - al kyl - - alkyl, CQR71), oxo, OH,

(C -C4)-al kh%-?("@%-%é%ﬁ)ﬁ kyl, hydroxy- (G -C4)-al kyPCTEERRGOS/00EEES

N(R74) CO(R75), N(R76) (R77), CO2(R78), SO2Me. 5 It is further preferred for
the group Qto have the following nmeanings: N NNN Ras-'N R89-N ~~/ HN

Ras Ras NN-N Res CY N \N Ras N es 89 89 NR NR in which R39 has
t he abovenentioned neanings. 10 It is particularly preferred for the group

Qto have the follow ng neani ngs: WO 2006/ 018280 PCT/ EP2005/ 008889

independently of one another H, (C¢-Cg)-alkyl, OH, (C3-Cs)-
cycloalkyl, (C4-Cs)-alkoxy-(C4-Cy)alkyl;

0, p independently of one another 0, 1, 2, 3, 4, 5, 6;
5
‘R54, R55
independently of one another OH, 0O-(C4-Cs)-alkyl,
CON(RS6)R57), N(R58)CO(R59), N(R60)}R61), CO,(R62),
SO:Me, CN, a 3-10 membered ring system having 0 to 3
10 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-(C1-Cg)-alkyl, CO(R63), oxo, OH;
* R56, R57, R58, R59, R62, R63
15 _ independently of one another H, (C-Cs)-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-(C4-Cg)-alkyl, oxygen and sulfur;
R60, R61

_ | independently of one another H, (C4-Cg)-alkyl, (C4-C4)-alkoxy-
25 (C1-Cq)-alkyl,  (Co-Cg)-alkenyl, (C,-Cg)-alkynyl, CO(R64),
(CRB65R66)-R67, CO(CRB8R69)-R70; or R60 and R61 form




41 NNN Re\ NNGOG6NR89 R89 R89 in which R89 has the abovenenti oned
meanings. It is very particularly preferred for Qto be NRg N Res 5 in
whi ch R89 has the abovenenti oned neani ngs. The present invention further
relates to compaounds of the formula | in which 10 A B D G are

i ndependent WO 2006/48288t her N or C(R3), and the t RGT/ERRRAMP08838%i ¢ r ogen
atons in this ring is 0-2, preferably 0 or 1, particularly preferably O;
where the other synbols in formula | have already been defined above. 15
In a preferred enbodi nent, the presengg?pplication rel ates to conpounds of
the formula I WD 2006/ 018280 PCT/ EP20057 008889 42 in which the neanings

are A B D G _
| | | 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
5 substituted by one or more of the following substituents: F, Cl,

Br, CF3, O-(C4+-Cg)-alkyl, (C+-Cg)-alkyl, CO(R71), oxo, OH, (Cs-
Ca)-alkoxy-(C1-Cy)-alkyl, hydroxy-(C4-Cq)-alkyl, CON(R72)(R73),
N(R74)CO(R75), N(R76)(R77), COx(R78), SO:Me;

10  R64, R65, R66, R68, R69, R71, R72, R73, R74, R75, R76, R77, R78
independently of one another H, (C4-Cg)-alkyi;
or
R76 and R77

form optionally together with the nitrogen atom to which they are
'1_5 _ 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-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-(C4-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, (C4-Csg)-alkyl, O-(C4-Cg)-alkyl,
CO(R886), oxo, OH;




5 CR3); RBH F, d, Br, CF3, CN, O(C1-0Cs6)-alkyl,
O(C-A)-alkoxy-(CG-c4)- alkyl, S (G -C6)-alkyl, (G -Co6)-alkyl,
(Co-C8B) -al kyl ene-aryl, O (Co- CB)-al kylene-aryl, N(R4)(R5), S02-CHS,

CON(R6) (R7), 10 N(R8) R9), CO(R12), (CR13R14)x Q(R15). preferably H, F,
a, Br, CF3WQJQPO@O(IQ,(2:%&6)-al kyl, (Gi-08)-alkyl, solicﬁ%?fom R7),
N(R8) CO R9), CO(R12), (CR13R14)X O R15), particularly preferably H F, d,
CF3, CN, (G -06)-alkyl, (C(R13)(R14))X Q R15); very particularly
preferably H F, d-, (Cl- 15 C6)-al kyl 3 VEry very particularly preferably
H CH3, F;, R4, R5, R6, R7, R8 independently of one another H,
(G-C8)-alkyl; or 20 R4 and R5, R6 and R7 form i ndependently of one

anot her optionally together with the nitrogen atomto which they are
bonded a 5-6 nmenbered ring which, apart fromthe nitrogen atom may al so
include O0-1 further_ heteroatons fromthe group of NH N (G -C6)-alkyl,

oxygen and RZ8, B80:G81, M2 28088.11884.0885.48% EP2005/ 008889 43 R9, RI2
i ndependently of one another H (C-C8)-alkyl; R13, R14 5 H R15 H,
(G -C6)-al kyl; x 0, indephendeeflephbhg abother HydCh-iCetalieyl;y preferably 1.

or
5 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, N-(C4-Ce)-alkyl, oxygen and
10 sulfur;

R89 in the group N(R89),:

independently of one another H, (C4-Cg)-alkyl, (C4-Cy4)-alkoxy-

(C1-Cu)-alkyl, (C2-Ce)-alkenyl, (Cx-Cs)-alkynyl, CO(R64),

15 ' (CRE65R66)4-R67, CO(CR68R69)-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, CF3, O-(C+-Cs)-alkyl, (C4-Cg)-alkyl, CO(R71), oxo, OH, (Cs-
C4)-alkoxy-(C-Cs)-alkyl, hydroxy-(Cq-C4)-altkyl, CON(R72)(R73),
N(R74)CO(R75), N(R76)(R77), CO2(R78), SO.Me; preferably H,

(C+-Ce)-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 hetercatoms selected from the group of N, O

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




10 In a further preferred enbodinment, A B, Gand Din the conpounds of the
formula | are CH R2 is preferably selected fromthe group consisting of:
15 (C, -C8)-al kyl, (Cl-C4)- al koxy-(G -C4)-alkyl, a 3 to 10- menber ed nono-,
- tri- ﬁﬁ?splr?cycllc ring which may |nclude 0to het er oat ons
selected fr B of oxygen, nitrogen and su?guf PZOYQ04889 i ng
system may addltlonally be substituted by one or nore of the follow ng
substituents: F, d, Br, CF3, CN, (g-C6)-alkyl, O (GC -C8)-alkyl,
(Co-C2) -al kyl ene-aryl, oxo, 20 CIXFM1)4 CON(R42) (R43), hydroxy,:
N( R45) CQ( C1- 06) - al kyl . N( R46) ( R47) Spa; preferably (G -C8)-al kyl,
(Cl-C4)-al koxy-(Cl-C4)-alkyl, a 3 to 10 nmenber ed nono- or bicyclic ring
whi ch may i nclude Q

nitrogen and sul furthaWé\gggélﬁ% 'ﬁ@ F ﬁt E\‘F;[ ﬁ&)}f ro@t‘&é)nglf‘ e“(%ﬁg‘)lggle?ut ed

5 gt ey

N( R45) CQO( C1- CG) al k- @zr) MQ@NW@)@B%DM%MWOMR@B&WQ) 44 in
whi ch the neani ngs gﬁ) .ﬁ%l OFVF R43, R45, R46, RA7 independently of one
another H, (G -C8)- Rgﬁ 808VeRa2 and R43, R46 and R47 formindependently
of one another optionally together with the nitrogen atomto which they
are bonded a 5-6 menbered ring which, apart fromthe nitrogen atom may
also include 0-1 further 10 het er oat ons from t he group of NH,

N- ( C1- C8) - alt g/ furthex pegfarraddor the group Q to have the following meanings:

| |
N Pl\5 N
89 N/ﬁ dj
RB%’NE § T N
e

N
éﬁg
| |
N D S
RBQ\\ & N\ a9
N N R
89 \ gg
R R

= —

in which R89 has the abovementioned meanings.

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




sulfur. R2 is preferably selected fromn-propyl, n-butyl, iso-butyl,

i so-pentyl, - cycl opropyl, cyclobutyl, cyclopentyl, cycl ohexyl,

cycl ohex- (1) -enyl, phenyl 15 p-fluorophenyl, p- chlorophenyl _
p- br onophen t ol p- met hoxyphenyl , p- trlfl uor onet S cd
INI F N C )\7\1@&%9 myalz 80s preferably selected fromk&é/ %Qﬁfg %ting of:
bond, 0, CO OCH2, CH2O, N(R36)CO, N-SO2, CON(R37), 20 (C(R38)(R39))2,
(R31) C=C(R32), C=C, SCH2, SOQ2CH2, preferably bond, 0, CO OCH2, CH20Q,
N(R36) CO, CON(R37), (C(R38)(R39))2, (R%ﬁl{?, C= C(R32) C=C, SCH2, S2CH2,
particularly preferably OCH2, CH20 6) CO, CON(R37), (C(R38)(R39))2,
(R31) C=C(R32), C=C, SCH2, WD 2006/018280 PCT/ EP2005/ 008889 45 SQ2CH2, very
particularly preferably OCH2, CH20O CON(R37), (C(R38)(R39))2, C=C, SCHz;
where R31, R32, R36, RS? R38, R39[ 5 are indepﬁndently of one anot her H,
(G-C8)-alkyl. X is preferably selpected fromthe group consisting of bond
and N(R16), in whi h Ri6 is H (G1-C8) - al particularly preferably
bond and NH. 10 Theilgrgup E in t onpoundsiof Ahe fornmula | is defined

- above. AccordiBF{g e definftigns above , E may, for exanple, be a

five- or six- ing. If_tHe group i ;yg* i ve-nenbered ring, then
" the groups K e N '
: R }:{89

in which R89 has the abovementioned meanings.

it is very particularly preferred for Q to be

N
B9
R\
RSQ
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 already been defined above.
15

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

the formula |




and X in the conpounds of the formula | are in a preferred enbodi nent
arranged in positions 1 and 3 of the five-nenbered ring. If the group E is
a 15 six-nenbered ring, then the groups K and X are in a preferred

enbodi ment arranged in positions | and 4 (that is to say in para position
to one anot N\é‘P)ZOOg(O%Osi x-nmenbered ring. Eis paera'iﬁ-éWQﬁ/ P&8&% abl y

sel ected fromthe group consisting of: WO 2006/ 018280 PCT/ EP2005/ 008889 46
F" N(N -NN, -{" NI 1 ~~O NNand This invention further relates
to the use of conpounds of the fornula+L and their pharmaceuti cal
conpositions as MCH receptor |igands. e MCH 5 receptor ligands of the
invention are particularly suitable as nodul ators of the activity of the
MCHL R The role of MCH in regul ating the energy bal ance has now been well
docunmented (Qu, D. et al. Nature 1996, 380, 243-7; Shinada, M et al. 10
Nature 1998, 396, 670-4; Chen, Yet al. Endocrinology 2002, 143, 2469-77,
Endocr i nol oljywhigh3he memningeare40: Review G Hervieu, Expert Opin. Ther.
Targets 2003, 7, 495-511). There are al so indications that MCH antagoni sts
can have a beneficial 15 influence on centrally related disorders such as,
- for exanpl e, depressions

A, B,D,G
5 C(R3);
R3 H, F, Cl, Br, CF3, CN, O-(C4-Cg)-alkyl, O-(C4-Cy)-alkoxy-(C1-Ca)-

alkyl, S-(C4-Cg)-alkyl, (C1-Cg)-alkyl, (Co-Cs)-alkylene-aryl, O-(Co-
Cs)-alkylene-aryl, N(R4)(R5), SO,-CHs;, @ CON(R6XRT),
10 - N(R8)CO(R9), CO(R12), (CR13R14),-O(R15); preferably H, F,
Cl, Br, CF3, CN, O-(C4-Ce)-alkyl, (C4-Cs)-alkyl, SO2-CHs,
CON(RB)(R7), N(R8)CO(R9), CO(R12), (CR13R14)-O(R15),
particularly preferably H, F, Ci, CF; CN, (C4-Cg)-alkyl,
| (C(R13)(R14))x-O(R15); very particularly preferabiy H, F, Cl, (C4-
15 Ce)-alkyl; very very particularly preferably H, CHa, F;

R4, R5, R6, R7, R8
independently of one another H, (C4-Cs)-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-(C4-Cs)-alkyl, oxygen and
25 | sulfur;




(Borowsky, B. et at. Nature Medicine 2002, 8, 825-30; Review. G Hervieu,
Expert Opin. Ther. Targets 2003, 7, 495-511). WD 2006/ 018280

- PCT/ EP2005/ 008889 47 Conpounds of this type are particularly suitable for
the treatne Lor revention of 1. Obesity 5 2. _Diabetes pellitus,
especially %23@5&1%5965, i ncluding the preventi oBCJfEaszP@%%ﬁﬁa ae
associ ated therewith. Particular aspects in this connection are -

- hyperglycenmia, 10 - inprovenent in insulin resistance, - inprovenment in
gl ucose tolerance, - protection of thg, pancreatic f3 cells - prevention of
macro- and m crovascul ar disorders 3. slipidem as and t he sequel ae

t hereof such as, for exanple, 15 atherosclerosis, coronary heart disease,
cerebrovascu‘?ﬁr S sorders etc, especially those (but not restricted
thereto) whi § characterized by one or nore of the follow ng factors:
- -high plasma triglyceride concentrations, high postprandial plasm
triglyceride concenbfapergenttyef.onegnatigr [dnéiese)ealyl: concentrati on 4.

Vari ous other conditions which may be associated with the netabolic

~syndrone, such as: - thronboses, hypercoagul abl e and prothronbotic stages
(arterial and 25 venous)
R13,R14

S H;
. R15 H, (C1—Cs)—alkyi;

X 0, 1, 2, preferably 0, 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 - (Cq-Cg)-alkyl, (C4-Cy)-alkoxy-(C1-Cy)-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, CN, (C+-Cg)-alkyl, O-(C4-Cg)-alkyl, (Co-C,)-alkylene-aryl, oxo,

20 CO(R41), CON(R42)(R43), hydroxy, N(R45)CO(C+-Ce)-alkyl, N{(R46)(R47)
or SO,CHs; preferably (C1-Cg)-alkyl, (C1-Cq4)-alkoxy-(C1-Cy4)-alkyl, a 3 to 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 following

25 substituents: F, Cl, Br, CF3; CN, (Cq-Cg)-alkyl, O-(C4-Cg)-alkyl, oxo,

' CO(R41), CON(R42)(R43), N(R45)CO(C,-Cg)-alkyl or SO.CHs;




WD 2006/ 018280 PCT/ EP2005/008889 48 - high bl ood pressure - heart failure
such as, for exanple (but not restricted thereto), follow ng nyocardi al
infarction, hypertensive heart disease or cardionyopathy 5 5. Psychiatric
i ndi cations_such as - depressions - anxiety states_-_disturbances of the

circadi an r Y@ RAP6AIB280s f ecti on disorders - schi zopRTER20Q5/GRRA%S i ve

di-sorders Fornul ations 15 The anount of a conpound of formula | necessary
to achieve the desired biological effect depends on a nunber of factors,
for exanple the specific conmpound chQ%fn, t he i ntended use, the node of
adm nistration and the clinical condition of the patient. The daily dose
is generally in the range 20 from0.001 ng to 100 ng (typically fromO. 01
ng to 50 ny) per day and per kil ogram of bodywei ght, for exanple 0.1-10
.mg/ kg/ day. An intravenous dose may be, for exanple, in the range from
0.001 ng to 1.0 ng/ kg, which can suitably be adm nistered as infusion of
10 ng to 100 wejchéhe maabdigemareand per minute. Suitabl e infusion solutions
for these purposes nmay contain, 25 for exanple, fromO0.1 ng to 10 ng,
typical Iy fRéin R4RgRA3, ROSnR460&47 mlliliter. Single doses nmay contain
~for exanple, from1l1l ng to 10 g of the

independently of one another H, (C4-Cg)-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 from the group of NH, N-(C4-Cg)-alkyl, oxygen and

sulfur.

R2 is preferably selected from n-propyl, n-butyl, iso-butyl, iso-pentyl,
| cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclohex-(1)-enyl, phenyl,
15 p-fluorophenyl, p-chlorophenyl, p-bromophenyl, p-tolyl, p-methoxyphenyl,

p-trifluoromethylphenyl,

| /

K is preferably selected from the group consisting of:

bond, O, CO, OCH; CH20, N(R36)CO, N-S80, CON(R37),
20 (C(R38)R39))2, (R31)C=C(R32), C=C, SCH,, SO,CH,, preferably bond,
O, CO, OCHz CH20, N{R36)CO, CON(R37), (C(R38)(R39))., (R31)
C=C(R32), C=C, SCHy, SO:CH;, particularly preferably OCH,, CH,0O,
N(R36)CO, CON(R37), (C(R38)(R39)), (R31)C=C(R32), C=C, SCHy,




active ingredient. Thus, anpoules for injections may contain, for exanple,
WO 2006/ 018280 PCT/ EP2005/008889 49 from 1 ng to 100 ngy, and singl e-dose
fornmul ati ons which can be adm nistered orally, such as, for exanple,

tabl ets or ﬁ@ﬁ$U|e? naé contain, for exanple, fromO0.05 to 1000 ny,
typically fV¥h2908/0182880 my. For the therapy of tRETHBRARIANFERA
conditions, the conpounds of fornmula | may 5 be used as the conpound
itself, but they are preferably in the formof a pharmaceuti cal

. conposition with an acceptable carrier,. The carrier nust, of course, be
acceptable in the sense that it is conpatible with the other ingredients
of the conposition and is not harnful for the patient's health. The

carrier may,bhe solid or a.liquid or bo a i S pr ably f | ated 10
with the coﬁ@éGﬁi' asveéysiP@F'Eu'gﬁ¥e,prleé‘?rabg’an’zfgh&s gﬁ% Iep?b'\;\g%{ ' may
contain fro@IBHRIN)DLBYSHR, kel the active ingredient. O her

phar maceuti cal |l y acti've substances may |i kewi se be present, including

‘ot her conpounds of forrmula |I. The pharmaceutical conpositions of the

i nvention can be produced by one of the known pharmaceutical methods, 15
whi ch essengi,al C i 0 ixing the ingredients with pharnmacol ogically
accept abl e %Q?r#{é?sﬂgﬁd%g? %%g: %J#Qnt s. Pharnmaceutical conpositions of the
i nvention are those suitable for oral, rectal, topical, peroral (for
exanpl e Sub®iengdapsneailly i oagtanciner i olCekaralkd. 20 subcut aneous,

i ntranuscul ar, intradermal or intravenous) adm nistration, although the
nost suitable node of admi nistration depends in each individual case on

the nature and severity of the condition to be treated and on the nature
of the conp¥uscreferdlly selevtdd froadtiengeaphcorasstingGobast aha g @) pns and

coated slowrge e.formylLations also belong within the 25 framework of the
vent i on WhEhdR Tise o8 (el abrsuiad hutora it bporlgad NHL

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
-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:




resistant formul ations. Suitable coatings resistant to gastric juice
conprise cellulose acetate phthal ate, polyvinyl acetate phthal ate,

hydr oxypr opyl net hyl cel | ul ose phthal ate and ani oni c pol ynmers of

met hacrylic i hyl met hacrylate. 30 WD 2006/.018280

PCT/ EP2005/ gﬁéggggfb%@'@h, tabl e pharmaceuti cal pr epa'?gt%ﬂgpn%l?%?o%@soﬂ

adm nistration may be in the formof separate units such as, for exanple,
capsul es, cachets, suckable tablets or tablets, each of which contain a

defined anount of the conpound of formyla | ; as powders or granul es; as
solution or suspension in an 5 aqueous or nonaqueous liquid; or as an
“oil-in-water or water-in-oil enmulsion. These conpositions may, as already

nmenti oned, be prepared by any suitable pharnaceutical nethod which
includes a step in which the a2 e ingredi g and the carrier (which may
consi st of one or e addiTiy ingredién aré brought—TRto contact.
The conpositi ou@ 0- gener al f¥~“produced by—uRi f or m and“honpgeneous -

m xi ng of the actixe/ ingredient with a liquid afd/or fineNy—divided solid
~carrier, after which the’ product is shaped if necessary. Thus, for
exanple, a tablet/€ag be produced by conpregsifng or noldiyg~a powder or
~granul es of 't he—gop;%mmd, ,"‘@pc opr i W t R—ene or—Nor e Niddi ti onal

i ngredients. 15 essed tablets can be pr ed by tabl\e{—i—/ﬁg t he
conpound in free- flowing formsuch as, for exanple,’ a powder or granul es,
where appropriat \ xed with a binder, i dant, inert diel/mgd/ or one
or nore surfa ctinefdi spersing a t( in a suitabl Mol ded

tablets can be p ced by nolding the Qonpound, which is ir% powder form
and is 20 noistened with an inert liquid diluent, in a suitable machine.

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 _!_\Iature 1998, 386, 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). |




Phar maceuti cal conpositions which are suitable for peroral (sublingual)
adm ni strati.on conpri se suckabl e tabl ets which contain a conpound of
~formula | with a flavoring, nornmally sucrose and gum arabic or tragacanth,
25 and pastilles which conprise the conpound in an inert base such as

gelatin anW@Q2PBBIAIB28P sucrose and gum arabi c. PhBETERAGY/APE38I

conpositions suitable for parenteral adm nistration conprise preferably
steril e agueous preparations of a conpound of formula 30 I, which are
preferably isotonic with the bl ood of ye i ntended recipient. WO

2006/ 018280 PCT/ EP2005/ 008889 51 These' preparations are preferably

adm ni stered intravenously, although admnistration may al so take pl ace by

subcut aneoug, intranmuscul ar or intradermal .jnjectign. These preparations
can prefer agpy‘%’é‘”a?dﬁu SR ar ??ﬁ@ugﬁgﬂ%w&%‘?{ & HeqlpeH Chraki ng
the resul ti g&@g{iﬁg pen sterile 5 and isotonic with blood. Injectable

. conpositions of the i1nvention generally contain fromO0.1 to 5% by wei ght
of the active conpound. Pharmaceutical conpositions suitable for rectal

adm nistration are preferably in the formof single-dose suppositories.
These can b? W ced 10 by mxing a conmpound of the formula | with one or
nore conventi S'Yolid carriers, for exanple cocoa butter, and shaping the
resulting m xture. Pharnaceutical conpositions suitable for topical use on
the skinare preferably in the formof ointnment, cream |otion, paste,
spray, aerosol or 15 oil. Carriers which can be used are petrol atum

| anol i n, poPydliadtenanelbiugeespecialydtyghel2sdiabetes pimoludintg thespreiventian of nore of
t hese substan(ies. The active. ingredient is generally present in a
concentrati on '&F SPAY 8_3f3?93t6fg®@ffgwlﬁki ght of the conposition, for exanple
~fromO0.5 to_2% 20 Transdernmal adm nistration is al so possible.

Phar maceut i Battice@ngspeeisdnhis connection are

- hyperglycemia,
10 - improvement in insulin resistance,
| - improvement in glucose tolerance,
- protection of the pancreatic 3 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, hypercoagulable and prothrombotic stages (arterial and
25 venous) - '




suitable for transdermal uses can be in the formof single plasters which
are suitable for long-termclose contact with the patient's epiderms. Such
pl asters suitably contain the active ingredient in an agueous sol ution
which 1is buffered where appropriate, dissolved and/or dispersed in an
adhesi ve or V98 2B06H&18289 i n a pol yner. A suitabl e aPCTVRP2ORHYAESISR
concentration is about 1 %to 35% preferably about 3% to 15% A
particular possibility is for the active ingredient to be released by

el ectrotransport or iontophoresis as ggscribed, for exanple, in

Phar maceuti-cal Research, 2(6): 318 (1986). WD 2006/ 018280 PCT/ EP2005/ 008889
52 The compounds of the formula | are distinguished by beneficial effects
on lipid netabobi?ﬂa and they are particularly suitable for weight
reduction and - f BI9TRIPAY AreSYe a reduced wei ght after weight reduction has
taken place in mammal s and as anorectic agents. The conpounds are

di sti ngui shed -byhsagthisilure swichoriscifey exagnplae(butf sol spslcteds dagreto)The

e bhtr educt g VBIHPB80RaR0T, Ratdhchr R hehuP" B8EPR P act i ve

ingredients of tpaglidnipepsthe nentioned, for exanple, in the Rote Liste,
chapter 01 under weight- reducing agents/appetite suppressants, and nay
al so inc4ude active 10 ingredients which increase the energy turnover of
the organismand thus |ead to weight reduction or else those which

i nfl uence the .- et ahaol i f the organismin such a way that an

i ncreased c§1 O%S@ﬁ[aﬁl%wgﬁéagiggé Sﬁgbgﬁead to an enl argenent of the fat depots
and a nor nal calgrie jntake leads to a reduction of the fat depots of the
organi sm The "159€R'%55\%7ds are suitable for the prophylaxis and, in
particular, for the treatnment of excessive weight or obesity. The
conmpounds ar e -f uRR¥el stal@st abl e for the prophylaxis and, in particular, for

“the treatnment of type I
' - disturbances of the circadian rhythm

10 - affection disorders
- schizophrenia

- addictive disorders

Formulations
i5

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 0.001 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
miliiliter. Single doses may contain, for example, from 1 mg to 10 g of the

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




di abetes, of arteriosclerosis and for normalizing |ipid nmetabolismand for
the treatnment of high bl ood pressure. 20 Conbi nati ons with other

medi canent s The conpounds of the invention can be adm nistered alone or in
conbination with one or nore further pharnacol ogi cal li act i ve subst ances

25 whi ch haWO 2086/0382881 e, beneficial effects on nBEaf2Q0340Q8%8%ances or

di sorders frequently associ ated therewi th. Exanpl es of such nmedi canent s
are 1. medi canents which | ower bl ood glucose, antidiabetics, 2. active
ingredients for the treatnment of dyslipidem as, WO 2006/ 018280

PCT/ EP2005/ 008889 53 3. anti atheroscl érotic nedi canents, 4. antiobesity
agents, 5. antiinflammtory active ingredients 6. active ingredients for

the treatnment of, malign t unors ntithro tlcatlvelnred|ents
8. active i @%dl@gtég ggbtﬁ@t?@‘ét ﬁ’@ﬂ!e @S%Gﬂ'imn}) 885 pi écé'hrc@“ € active

| ngr edi ent SodiginidiBfed o0 BN & BEakImER, L4t @b Guictchiy Q:dn't‘élﬁec“ ent s

for the treatnent and prevent’i on I cati ohs caused by diabetes or
associ at ed fortéxatiplbetres 005 ©hegOR ey, bgpicalihimedOva th60Aeng.ohpotheds of the

the.of oot - hRiRP P AtRYRmenToRad caBiidhs B BaRce S U S A an 1 ake
place eig hepe Risctiepatind @onﬁa@trhanﬁsreufabw%év aldré¥eidbIe in MK esthes to the
patient or in the form of
_ pharmaceutical composition with an acceptable carrier. The carrier must, of
course, be accepiable in the sense that it is compatible with the other
ingredients of the composition and is not harmful for the patient's health.
The carrier may be a solid or a liquid or both and is preferably formulated
10 with the compound as a single dose, for example as a tablet, which may
contain from 0.05% to 95% by weight of the active ingredient. Other
pharmaceutically active substances may likewise be present, including
other compounds of formula |. 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 pharmacologicalty

~ acceptable carriers and/or excipients.

Pharmaceutical compositions of the invention are those suitable for oral,
rectal, topical, peroral (for example sublingual} and parenieral {for example

20 subcutaneous, inframuscular, intradermal or intravenous) administration,
_although the most suitable mode of administration depends in each
individual case on the nature and severity of the condition to be treated and
on the nature of the compound of formula | used in each case. Coated
formulations and coated slow-release formulations also belong within the

25 - framework of the invention. Preference is given to acid- and gastric juice-
resistant formulations. Suitable coatings resistant to gastric juice comprise
cellulose acetate phthalate, polyvinyl acetate phthalate,
hydroxypropylmethylcellulose phthalate and anionic polymers of
methacrylic acid and methyl methacrylate.

30



15 combi nation products in which a plurality of active ingredients are
present in one pharmaceutical preparation. Exanples which may be nentioned
are: Antidiabetics 20 Suitable antidiabetics are disclosed for exanple in
the Rote Liste 2001, chapter 12 or the USP Di ctionar¥ of USAN and

| nt er nat i on¥YOB086/GN8288, US Phar macopei a, Rockvi | PeTHES2005400888%bet i cs

i nclude all insulins and insulin derivatives, such as, for exanple,
Lantus(r) (see ww. |l antus.com or 25 Apidra(r), and other fast-acting
insulins (see, US 6,221,633), GP-1 receptor nodul ators, as described in
WO 01/ 04146 or el se such as those distiosed in WO 98/08871 of Novo Nordi sk
Al'S for exanple. WO 2006/ 018280 PCT/ EP2005/008889 54 The orally effective

hypogl ycem ¢ active ingredients include, preferably, . sulfonylureas,
bi guani des, g%@@'?tﬂiﬁr geutinal arepptians & ¥R §?m"i'%tir%t%l MAYRei'd

gl ucosi dasesdrphbPéRirsie Bhits3gen a%f‘tfé‘tggf‘érﬁbl%’, c@?ﬁhleg,%@ﬁetﬁ%k%b% DPP-1V
I nhi bitors, potassium channel openers such as, tor exanple, those
di scl osed i tablats @7 t@8eiB5each of®hEDY G386, a defindd amosahef thezemspotinthi bi t or s

foli invol ved in the stinulation of gl nesi s and/
ol ycogenol y&t MMt oPeVder, O WEBUES: AResOu iU RIPRTER Lider 11 pi d

met abol ism gagkd RAGb AoAabhedlde liquid;Nerbheodn bil-i-tab&@ RS Wdt&in-gempounds
whi ch reduce food intake or food absorption, 10 PPAR and PXR nodul ators and

active i ngremiusions MissercampositionshmaxTas alfepdy dwrtiopetiabsipueparedrinel of the

bt ool 1S b S R, R W, P d R sSR! "

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 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 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 tragacanth,
25  and pastilles which comprise the compound in an inert base such as gelatin

and glycerol or sucrose and gum arabic.

Pharmaceutical compositions suitable for parenteral administration
comprise preferably sterile aqueous preparations of a compound of formula

301, which are preferably isotonic with the blood of the intended recipient.




15 I n one enbodi nent of the invention, the conpounds of the fornmula |I are
adm ni stered in conbination with substances which influence hepatic

gl ucose production such as, for exanple, glycogen phosphorylase inhibitors
(see: WD 01/94300, WD 02/096864, WO 03/084923, WO 20 03/084922, WO

03/ 104188) . W@ 20R6/038888i nent, the conpounds of t hePEFERR005/00§889

adm nistered in conbination with a sulfonylurea such as, for exanple,

t ol butam de, glibenclam de, glipizide or glinmepiride. 25 In one

enbodi ment, the conpounds of the fornu | are adm nistered in conbination
Wi th an active ingredient which acts o the ATP-dependent potassium
channel of the beta cells, such as, for exanple, tol butam de, WO

2006/ 018280_PCT/ EP2005/.,008889 55 gl i bencl.am de, glipizide, glinmepiride or
repagl i ni deThe$P GHEPRLBES vkt Pfﬁfﬁ'%b%@ﬂwﬁ'é?%@ 3!@{@5@%9%@3'&0&9%

adm ni st-er egddifhi i ' | ' ni )i I
retor i o B0 ISR, RE Ahc e Bt 7 R0 RIS | v
admi ni st er eithtradarmalninjediiono heise hprapaedions i gand prefacablabe praduecsdiyl e,
repaglinide,.lL.n gne enbodi nent tf}e cogpoulgds ‘(_)lf the formula | are
admi ni st er ed79 Y COBIRANURS: Wit Water,and imaking tha readifing solifion steriler o
exanpl €,5 Ci ghd LRAGHIE witP bR, 1FEOBBIe EATHLitibAE O] RYBR gs
disclosed in VWO 97/41WO|97 of [5réii Re(f:dy' sbRelgeli%?E F%llﬂl at ioon, |#§] articul ar
5-[[ 4-[ (3, 4caitaipdram 31 te by by weighd of thpiactiveotdmpoumbt hoxy]
phenyl ] met hyl ] -2, 4-thi azolidined | one. 15 In one enbodi nent, the conpounds
of the fornmula | are in conbination with

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 resuiting mixture.

Pharmaceutical compositions suitable for topical use on the skin are
preferably in the form 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  Transdermal administration is also possible. Pharmaceutical compositions
suitable for transdermal uses can be in the form of sing'le plasters which
are suitable 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 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).




a DPPIV inhibitor as described, for exanple, in W98/19998, WX»9/61431,
W0O9/ 67278, WDP9/ 67279, W01/ 72290, WO 02/38541, W03/040174, in
particular P 93/01 (1-cycl opentyl-3-nethyl-1-o0xo0-2- pentanammoni um
chloride), P-31/98 LAF237 (1-[2-[3-hydroxyadamant-1 2?

yl am no) acem]ZSQWQJﬁzépne- 2-(S)-carbonitrile), TsoB&T '%%?054%98%91 | uor o- 1-
[[(2-hydroxy-1,1-d inethylethyl)am no]-acetyl] pyrrol idine-2-carbonitrile
monobenzenesul fonate). In one enbodi nent of the invention, the conpounds of
the formula | are 25 adm nistered in nmbi nati on with a PPARgamma agoni st
such as, for exanple, rosiglitazone, pioglitazone. W 2006/ 018280

PCT/ EP2005/ 008889 56 In one enbodi nent, the conpounds of the fornmula | are
adm nistered in__ _conbination wt onpounds with an inhibifo ef fect on
SGT 1 ana ohe Sortigingbe B8 it dciR e gL BY thesrab S ot

PCT/ EPO3/ 06fid meBEH(i&RO8d iAare shBSTIL AP QR HABATEr waigh? redieteRbag ment ,
the conpounds of the formula I' are admnistered in conbination with an

a- gl ucosi da¢ maintainingra serbicedsyeigbt aiawplobt redygtiondias @keagdadsoie. 10 In

one enbodi ngnt e_conpounds of the faornula | are admnni.stered.i.n

conbi nat 1 on AMREcP 8T R ReoPbPe: dro eiimhefufe 31 gRIBHAGEEIdy 0
conbi naty onthert v BRICHONYhAIT @dirafey NBEé Osffddls. TheukbepvlHESacaNtbe
~acarbose, repaglinide and metformn, insulin and a sulfonylurea, insulin
and met f or @NRIOYeAsaIPNG Qb condynaticry vtk othaes weightaadusiog dstandrecticet c. 15

Lipid rmdu'5‘5tR)’esingredients. 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 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 |
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 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,




I n one enbodi nent of the invention, the conpounds of the fornula | are

~adm ni stered in conbination with an HVM3CoA-reductase inhibitor, such as 20

| ovastatin, fluvastatin, pravastatin, sinvastatin, ivastatin, itavastatin,
atorvastatin, rosuvastatin. In one enbodi nent of the invention, the
conpounds oMOR00G6MNTRA80 | are adnministered in conBCT&P2R0%(POB8EI bi | e
acid absorption inhibitor (see, for 25 exanple, US 6,245,744, US

6,221,897, US 6,277,831, EP 0683 773, EP 0683 774). WD 2006/ 018280

PCT/ EP2005/ 008889 57 In one enbodi rrez% of the invention, the conpounds of

the fornmula | are admnistered in co %nation with a polyneric bile acid

adsor bent such as, for exanple, cholestyram ne or colesevelam 5 In one

enbodi ment of the ipvention, the conpounds of the fornula | are

adni ni st er ed i:%1 c@ﬁﬂ?ﬁ&f‘?ﬁ?ﬁ”ﬁf’? H‘QS"%‘?%@ erol absorption inhibitor as

descri bed for @xagg{i@bésrﬁty\gge%s%ozz or ezetimbe, tiqueside, panaqueside.
; Kol

10 I n one enbodi nent of i nvention, the conpounds of the formula | are
admi ni st ered im canbinflaminmaton adiivanngi@diardsept or i nducer (see, for

exanple, US 6,342,512). I n.one _enbodi nent, .the co nds of the formula I
ore hdn ni st orbd PROVEBILGHENS 6T BR eaimat ok maioBHarITOrgr of er abl y

i nsol ubl £ bul k7 ng aaG@RGALOHESetivel iRGrediiehBl €, carob/ Caromax(r) (Zunft H J;
et al., Carobléul p preparation for™ treatnment of hyperchol esterol eni a,

ADVANCES | N THERARWtEDglediens facthe, trasr®nt obBighd)oodcarassuse i s a
carob-contai nifig preduct fro Nut ri.nova, Nutrition Specialties & Food
I ngredi ents Gr%gH, gfﬁ\gﬁ,@ﬁ%@p;{orﬁe%ﬁ%@p} OE@@%%}H%%QPGH/ Main) ).
Conbi nation wWi1() gafiBif{gredibAtsPORSI BhE8 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 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.

Examples 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 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. |




I n one preparation or by separate adm nistration of conmpounds of the
formula | and Caromax(r). Caromax(r) can in this connection also be

adm nistered in the formof food products such as, for exanple, in bakery
products or nuesli bars. 25 In one enbodi nent of the i nvention, the
conpounds oWQRI0BEMB28Y | are adnministered in conBCREPDRPOSBID

PPARal pha agoni st. WD 2006/ 018280 PCT/ EP2005/ 008889 58 In one enbodi nent
of the invention, the conpounds of the formula.l are admnistered in
conmbination with a fibrate such as, sﬁexarrpl e, fenofibrate, genfibrozil,
clofibrate, bezafibrate. 5 In one embodf! ment  of t he I nvention, the
conpounds of the fornula | are admnistered in conbination with nicotinic

acid or nia nbodi nent of the inven the co nds of the
fornula | frbe %@ﬂi’ rﬁr}gﬁtcg?’%d“mﬁ’g ERHIR AGHR WQWA'%“*@E*PP'H%EP?%? blye. g. cP-
529, 414 19ulfér§/i§r§5§ap' bhiguhRideae em?ﬁtgg Efes?f t%a'd%%ﬂ&i’n%ﬂmntege

corrpounds of the fornula are admini's Ih co n W th an ACAT
i nhi bitor. tl'EaZQNdmeeilmlﬁsodgimnmdaﬁet tughibitorsnt ghnagmdneantagmmﬂ’ml,s ar&l t he

formul a | m_ni n .conbi natjon with an MIP inhibitor .such as,
for "exanp! LR ABBPRiE G TSR0 GoleRtiv traifTel OPROBIR 4R 8518
conpounds ofxafplel OthBHE adiscRiked @W@)’@T‘/QSQSSGQM MWD BB 0361 O in¥dilk an
antioxidant. In one enbodi ment of the invention, the conpounds of the

formula | agensitibssnishibiterd oh lverbenzmes) involked i pb@remreulatuonpa”se

:c g?'ngi ;olr agIgconeggenespsb%%d%ntg!y%fogerfo ystgvenqgnélﬂafor gﬁj%ggnggta?(f, the

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 01/94300, WO 02/096864, WO 03/084923, WO
20 03/084922, WO 03/104188).

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

glibenclamide, glipizide 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,




adm nistered in conbination with an ATP-citrate |yase inhibitor. WO

2006/ 018280 PCTI EP2005/ 008889 59 In one enbodi nent of the invention, the
conpounds of the formula | are adm nistered in conbination with a squal ene
synt hetase inhibitor. 5 In one enbodi nent of the invention, fhe conmpounds
of the for W@ 2008/03828Ani ni stered i n conbi nation WEREP2GQR/008R8S n( a)
~antagoni st. Antiobesity agents 10 In one enbodi nent of the invention, the
compounds of the fornmula | are administered in conbination with a |ipase

i nhi bitor such as, for exanple, orlis%gt. I n one enbodi nent, the further
active ingredient is fenfluramne or dexfenfluram ne. In another

enbodi nent, the further active ingredient is sibutramne. [In another

enbodi ment, the further active.ingredient is rjnonabant. 20 In a further
“embodi nent ,QHWCI?(FWHSUW&Z'QP’ Qlﬁﬁeg'ﬁﬁﬁﬂréel?a@rn@eadm nistered in combination
wi th CART nodul ators (see "Cocai ne-anphetam ne- regul ated transcri pt
i nfl uences energy netabolism anxiety and gastric enptying in mce"
Asakawa, A, et al., M: Hornone and Metabolic 25 Research (2001), 33(9),
554-558), NRYoaatenghordises], thegcomppimdeabties fdrmebd flcarecadmindstered in
- {4-[ (4-am noguj nhazol %hz-%l am n rre(%lhéll k WD 2006/ 01%280. PCT/ EP2005/ 008889
60 cycl ohexSF HBIRYPY 4N VAN AASIH DO #2160 BRI 6BERP ™M 4 agoni sts (e. g.
1 -amino- 1,2, 3, 4-tetrahydronapht hal ene- 2-carboxylic acid [2-(3a-benzyl -
2- met hyl2 3- oxo- 2, 3, 3a, 4, 6, 7- hexahydr opyrazol o[ 4, 3-c] pyrid in-5-yl)-1-(4-

In a further embodiment, the compounds of the formula | are administered

in combination with a meglitinide such as, for exarmple, 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-

rhethyl—4—oxo—2—quinazolinylmethoxy]phenyl]methyl]-2,4-thiazofidinedione.

15 . In one embodiment, the compounds of the formula | are in combination with

~a DPPIV inhibitor as described, for example, in WO098/19998,

W099/61431, WO99/67278, W099/67279, WO01/72290, WO 02/38541,

WO03/040174, in particular P 93/01 (1-cyclopentyl-3-methyi-1-ox0-2-

pentanammonium chloride), P-31/98, LAF237 (1-[2-[3-hydroxyadamant-1-

20 ylamino)acetyl]pyrrolidine-2-(S)-carbonitrile), TS021 ((2S, 4S)-4-fluoro-1-
| [[(2-hydroxy-1,1-dimethylethyl)amino}-acetyl]pyrrolidine-2-carbonitrile

monobenzenesulfonate). .

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

example, rosiglitazone, pioglitazone.




chl orophenyl ) - 2- oxoet hyl ] am de; (WD 01/91752)), orexin antagonists (e.g. 5
1- (2-met hyl benzoxazol - 6-yl)-3-[1, 5] napht hyri di n-4-yl urea; hydrochl ori des
(SB-334867-A)), CBI antagoni sts/inverse agonists, H3 antagoni sts/inverse
-agoni sts ( cIohexyI-I-(4 4-di met hyl - 1, 4, 6 7 t et rahydroi m dazo[ 4, 5-
c] pyri di n- 5“&??896% 8280one oxalic acid salt (WO 00763 @l S64§889goni st s,
CRF antagonists (e.g. [2-nethyl-9-(2,4,6-trinmethyl phenyl)-941,3,9 10
triazafl uoren-4-yl]dipropyl am ne (WO 00/ 66585)), CRF BP antagonists (e.g.
. urocortin), urocortin agonists, [33 aggni sts (e.g. 1-(4-chloro-3-

met hanesul f onyl met hyl phenyl ) -2-[2-(2, 3-di net hyl -1 H-i ndol - 6-
yl oxy) et hyl am no] et hanol ; hydrochl ori de (WD 01/83451)), NMSH

| t t A i st .0. {2-[4-(4 15
Chtoroos 5 i vt RosAsagn) 18 COmagaHtsn et ectapivs i aleid o Eiad Byt |
5, 7-di met hykdneRktibn Wn}ha&ﬁhPGuﬁcfé ithrdrf in‘Hﬂﬂt%ﬁP@Ffbét &5 st SphtardV 2,

99/15525)); serotonin reuptake inhibitors dexfenfluramne), m xed

ser ot oni nerag chSalnaedlodHacfd}ne@rglIndlmﬂwom@ldse)(%n@e VWO l@ﬁ?ﬁB@@'}J68$HT

agoni sts e. = 3> |_b W I pi perazine oxalic acid salt (WD
01/09111), %%?é@%ﬁ%ﬁ%é‘?g ( (113a agoni sts, ghrelin antagonists, MCH
ant agoni sts, nd uR5 antagoni sts, opioid antagonists, growh hornone (e.g.
human érovvth hornone), growth hornone-rel easi ng conpounds (6-benzyl oxy- 1-

(2-diisopropyl am noet hyl car banoyl ) - 3, 4- di hydro-1 H-isoqui noline-2
car boxyl i ¢ facere tembddamﬁnbdhgelccwep@mctsvﬁ Uy 885049 ), are:l\admm@tmed iP5

uncoupl | ng BraYBRIOE WTSh esaicafBRe Wipte S Ab< B Plcec ydlidomi o,

Lee,  Dani elor\Wcarb®idrung, Matthew C.; Rozhavskaya- Ar ena I\/B.I‘I na;, G asso,
Patricia. Leptin agonists as a potenti al approach to the treatnent of
_obesity. Drugs of the Future (2001), 26(9), 873-881), DA agonists 30
(bromocriptine, Doprexin), |ipase/anylase inhibitors (e.g. WO 00/40569),

10 In one embodiment, the compounds of the formula | are administered in
combination with more than one of the aforementioned compounds, e.g. in
‘combination with a sulfonylurea and metformin, a suifonylurea and
aéarbose, 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,

atorvast_atin, 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). |




PPAR nodul ators (e.g. WO 00/78312), RXR nodulators or TR-[3 agonists. WO
2006/ 018280 PCT/ EP2005/ 008889 61 In one enbodi nent of the invention, the
further active ingredient is leptin. In one enbodi nent, the further active

i ngredi ent is _dexanphetam ne, 5 anphetam ne, mazindole or phentermne. In
one enbodi m¥¥® 20088018289 unds of the fornula | are BE&HRP2QQY/Q08889

conbi nation with nedi canents having effects on the coronary circul ation
~and the vascul ar system such as, for exanple, ACE inhibitors (e.g. 10

ram pril), medi caments which act on th§7angiotensin-renine system cal ci um
ant agoni sts, beta bl ockers etc. In one enbodi nent, the conpounds of the
formula | are admnistered in conbination wth nedi canents having an

antiinfla tory effecgt. 15.Inp agne enbodi ment, the conpounds of the fornula
are adnimrIF'%PBfge‘ﬂ“E’ﬂg' fﬁﬁ?i'%@%%h"r‘%dﬁ%@ herHogrelachfréyed for

cancer ther alhidlbred H1EGMbARBAWitD B pctPmblic Wilk| adk® 2BBBILRRL 3he dshat every

sui-tabl e conbi nation he conpounds e Itnvention with one or nore of

t he af or enefariexaotple.cchniesiganine or oplesevelbhy one or nore ot her

_pharmacol ogi cal |y active substances is regarded as falling within the
protection conferred by the present invention. 25 The activity of the
conpounds was tested as follows: W 2006/ 018280 PCT/ EP2005/008889 62

QA oni ng of fhens ¥bb@mditf tHEBRVAHINT 85ERbAMpoURHERF BB BIMBk Pare

reconbi nant HEK293 cell 1ine which expresses the human MCH receptor, and

functional eéayusterathtis edmhinglienreitbndi clolesteedi] absorptionokhibitaceas n
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 buiking 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 muesli bars.
25

- In oene embodiment of the invention, the compounds of the formula | are

- administered in combination with a PPARalpha agonist.




anal ogy to the description by Audinot et al. (J. Biol. Chem 276, 13554 5
13562, 2001). A difference fromthe reference was, however, the use of the
pl asm d pEAK8 from EDGE Bi osystens (USA) for the construction of the
expression vector. The host used for the transfection_was a transforned

CHEK cel | |i NEORAPSH018ABA Stable CelIs" (Iikew se fPEHEDRRIS/BPBRYA ens) .

Functional neasurenents of the cellular calciumflux after 10 addition of
agonist (MCH) in the presence of ligand of the invention took place with
the aid of the FLIPR apparatus from I\/b%gcul ar Devices (USA), using
protocol s of the apparatus manufacturer. Biological test nodel 15 The
~anorectic effect was tested on female NVRI mce. After wi thdrawal of feed
for 17 hour t he test. prodyct was adm nj stered by ggvage, Th ani mal s
wer e housed s PREI SMRPHIMET &L the JB¥entan. dhe emep ke BRdOMBHE | 619 o cd
condensed. alfiriGiefbd ke Sccthbbtial TS d afib@ik ofudeadr 98k ExarThe, 20
condensed m | k consunption was determ ned every ha ?mur for ours, and
t he gener al fersfibraiengenfibidzd, cafibnalte, hexafioteéer ved. The nmeasured nil k
consunption was conpared with the vehicle-treated control aninmals. Table 1:
~Anorectic effect relating to conpounds of the fornmula | which 25 have no

| inker L, nmeasured as the reduction in the cunulative mlk consunption of

'BriatBed Wgﬁﬁ)b(ﬂdm éfﬂlqlb%diﬁﬁm ' th@nhvdton, W6 28RF0EHA3ES heToRrRgROPAROBBEY 63
o | 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 'formu!a | are
administered in combination with an MTP inhibitor such as, for example,

implitapide.

In one 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.




K/> R GD E) Exanple Oral dose Reduction in cunulative mlk [ng/kg]
consunption as %of the control 9 30 82 The exanples and preparation
met hods detail ed bel ow serve to illustrate the i nvent ion without, however,

restricting tion methods The corrpounds 0§ n of the
formula | ﬁ{%&&?@ﬁ% with the aid of reaction® r{g\ﬁﬁo 3%% i ple.

For exanple, the conpounds were obtained according to the follow ng
‘general reaction schenes. 10 WD 2006/ 018280 PCT/ EP2005/ 008889 64 RI NO,

N~ N0O2 NHZ R HN 1C(/) H2, Pd(OH)2 R/ 42003, DVF Method B F Method C N N
Q R' -NR A R\

In one embodiment of the invention, the compounds of the formuta | 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,

orlistat.

In one embodiment, the further active ingredient is fenfluramine or
15 - dexfenfluramine.

[n 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 formula | are administered

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-aminoquinazolin-2-ylamino)methyl]-




R ACD, NHRR?R3 " RZ NHN Mthod AR OR' = Boo TFA Mthod D R~
Ri' = H Mthod A RA'COOH, TOTU N N Method E Ra~ Rfi H R5'COR6' R Rs NI

Pol yner Rey N\N'~(JJ RR ~N N/ Method GR9 R H R9'CH2X R NE Ram N E/ N
\ N Met hod --0 scriptions of the general nethods used are to be
found by \Aﬁ&"&fzo’gé@ﬂﬁ%%@ at the follow ng pl aces: NBPH@@IBZQQWBO%W Cin
Exanple 1; 5 Method D in Exanple 2; Method E in Exanple 4; WO 2006/ 018280
PCT/ EP2005/ 008889 65 Method F in Exanple 5; Method G in Exanple 98;

Met hod H in Exanpl e 185. 60

- cyclohexylmethyl}amide; 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-c]pyridin-5-yl)-1-(4-
chlorophenyl)-2-oxoethyllamide; (WO 01/91752)), orexin antagonists (e.g.
5 - 14(2-methylbenzoxazol-6-yl)-3-[1,5]naphthyridin-4-ylurea;  hydrochlorides
(SB-334867-A)), CB1 antagonists/inverse agonists, H3 antagonists/inverse
agonists (e.g. 3-cyclohexyl-1-(4,4-dimethyl-1,4,6,7-tetrahydroimidazo[4,5-
clpyridin-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-yf]dipropylamine (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-indol-6-
“yloxy)ethylamino]ethanol; hydrochloride (WO 01/83451)), MSH
(melanocyte-stimulating hormone) agonists, CCK-A agonists (e.g. {2-[4-(4-
15 chloro-2,5-dimethoxyphenyl)-5-(2-cyclohexylethyl)thiazol-2-yicarbamoyl]-
5,7-dimethylindol-1-yl}acetic acid trifluoroacetic acid salt (WO 99/15525)),
éerotonin reuptake inhibitors (e.g. dexfenfluramine), mixed serotoninergic
and noradrenergic compounds (e.g. WO 00/71549), 5HT agonists e.g. 1-(3-
- ethylbenzofuran-7-yl)piperazine oxalic acid salt (WO 01/09111), BRS3
20  agonists, galanin antagqniéts., ghrelin antagonists, MCH 'antagonists; '
-mGIuR5 antagonists, opioid antagonists, growth hormone (e.g. human
- growth hormone), growth hormone-releasing compounds (6-benzyloxy-1-
(2-diisopropylaminoethylcarbamoyl)-3,4-dihydro-1H-isoquinoline-2-
| carboxylic acid tertiary butyl ester (WO 01/85695)), CNTF, CNTF
25  derivatives (e.g. Axokine), TRH agonists (see, for example, EP 0 462 884),
| .uncoupling protein 2 or 3 modulators, leptin agonists (see, for example,
Lee, Daniel W.; Leinung, Matthew C.; Rozhavskaya-Arena, Marina;
Grasso, Patricia. Leptin agonists as a potential approach to the treatment
- of obesity. Drugs of the Future (2001), 26(9), 873-881), DA agonists
30  (bromocriptine, Doprexin), lipase/amylase inhibitors (e.g. WO 00/40569),
- PPAR modulators (e.g. WO 00/78312), RXR modulators or TR-p agonists.




5 Exanpl es General explanations a) Mdde of drawi ng the structural fornul ae
10 Only non-hydrogen atons are depicted for clarity in the structural
formul ae of the exanples given. b) Salt forms Many of the conpounds of the
i nvention are bases and can formsalts with 15 appropriately strong acids.
In particul ¥¥O 200618280 fi cati on of the conpounds P lm@%ﬂ%ﬁ%& ogr aphy
using a trifluoroacetic acid-containing nobile phase they may be in the
formof hydrotrifluoroacetates. These can be converted into the free bases
shown by sinple treatnent of a solutiog of the salts for exanple with

sodi um car bonate solution. 20 c) Units bf the characterizing data The unit
of the stated nolecular weights is "g/nol". Peaks observed in the nass
spectrum are indicated as integral quotient of the nmolar nolecular ion

mass and of the charge on the nolecular ion (nmz). 25 Exanple 1
5-{4-[3-(4-Phenoxyphenyl )u reido] phenyl }-2,5-d iazabicyclo[2.2.1

] hept ane- 2- Ircar®eripadimasi of thednveastiop] thesuahenacti eopg @bz as leptin.

PCT/ EP2005/008889 66 H O 0 Nom 10- NNH O Method A

In one embodiment, the further active ingredient is dexamphetamine,

5 amphetamine, mazindole or phentermine.

In one embodiment, the compounds of the formula | 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 bilockers 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 follows:




5 A solution of 4-phenoxyaniline (185 ng) in DMV (1 m) was added dropw se
to a solution, cooled to OC, of carbonyldiimdazole (162 ng) in DVF (1 nl).
After 30 m nutes, 5-(4-am nophenyl)-2,5-diazabi cycl o[ 2. 2. 1] hept ane- 2-
carboxylic acid tert-butyl ester (289 ng) in DVF ( was added

dropwi se. TH¥O2QR6/0H28b| uti on was kept firstly atP dRP2BAOPEBRY e f or

10 hours and then at 80C for 30 mnutes. The m xture was added dropw se to
water (20 m), and the resulting precipitate was filtered off with suction
and washed with water. Alternatively, 6%:he product can al so be extracted
with ethyl acetate and purified after “€Concentration by chromat ography. The
product with the nol ecul ar wei ght of 500.60 (C29H32N404); Ms (ESI): 501 15
M-H+)  was tained in

(5-(4- Ani nopﬁﬁ NG .- of Eﬁh%h‘gé&ﬁm%c“ﬁ puman detarecenten, peparationa@f @t ert -
butyl ester f

5- (Z nltropﬁéﬁiﬁ?ﬂgﬁgﬁgmz?ggg?éggc of@(% ?LT rgs%%snéhezhuréngpbl\éig rece tor
tert-butyl esﬁe‘un(:mlrrgc)aamelmatd antthmﬂr(elde):ohMarﬁmdaﬂ I(n%Oﬂziokqmacanmon 0. 15

th I t der hydr.ogen her e
Cht mospher  EnaPEYsH b FascrptRB B Abdiiot e el JLt BlohaCheNe 2 eriobd- by
filtration, 1@562@@019' htdi ﬁér%n&@%oﬁ?ﬂféaf@fél%h%g wé@“%oWeQ@HQ?e %@e‘%ftﬂ'ﬂbt he

nol ecul ar wei ght of 289.38 (C161-123N302); M
obt ai ned i nP{&'ﬁﬂydv[d.:)AK&\lﬁrom(EED@E@IBGyﬁetfﬂsEm@BfmaBansﬁmctlon of the

Cer - butyl - SEREPIORLIFIN T ROSLEpen Mg RanStBcton Wt 2rarsiBimed
2, 5- di azabi K oL@l 2lidd haBRkRide - PERK bexabibC Gdisd {IRewidd!t #bm EDGE
| ' Biosystems). Functional measurements of the cellular calcium flux after
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 protocols 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 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.




ester (400 ng) and potassium carbonate (300 ng) in DVF (5 m) was m xed
with 4-fluoronitrobenzene (290 ng). After 2 hours, the reaction mxture
was poured into water, and the resulting precipitate was filtered off wth
suction. Alternatively, the product can also be extracted with ethyl 10
acet at e anderaqqﬁéQﬂéeloer concentration by chronat Bgﬂ'é@ﬁ%ooﬁfﬂﬁsﬁﬁ%duct
with the nol ecul ar weight of 319.36 (Cl 6H21 N304); Ms (ESI): 320 (M-H+)
was obtained in this way. 15 Exanple 2 1-[4-(2,5-Di azabicyclo[2.2.1

] hept - 2-yl ) phenyl ] - 3- (4- phenoxyphenyl )u,rea H 0 NJ %\%NN H 20 Method
D A solution of 5-{4-[3-(4- phenoxypheng?’) ur ei do] phenyl } -2, 5-di aza-

bi cycl o] 2. 2. 1] hept ane-2-carboxylic acid tert-butyl ester (80 ng) in

di-chl oronethane (1 m) was mxed with trifluoroacetic acid (1 m). After
two hours at roomtenperature, the refdtion nmixture was made al kaline wth
25 saturated potassium carbonate sol ut/[lm and Akefpqueous phase was
extracted twice with dichl oronet gane. conby ned ganj.c phases were

dri ed over magnesi um sul f32e- onkent réﬂeﬁ.‘{The rdele was purified WO
2006/ 018280 PCT/ EP20051008889'* 68 by pr epar atié H%C. The product with the
nol ecul ar wei ght of 400.48 (C24H24N402F11nMs (B8 M 401 (MrH+) was. obt ai ned
inthis way. Exanple 3-5 4-(4-Chl orophenyl) pi peridine-I|-carboxylic acid

[ 4- (1- met hyl hexahydro- pyrrol o[ 3, 4- b] py(r])r ol -5-yl) phenyl] am de

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

9 30 82

The examples and preparation methods detailed below serve to illustrate

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




H /O\ N\ NC _ NTNX 4-(1 -M '

et hyl hexahydr opyrrol o[ 3, 4-b] pyrrol -5-yl ) phenyl am ne was reacted by 10
method Ainitially with carbonyl diimdazole and then with 4-(4-

chl or ophenyl )8i peridi ne. The product with the nol ecul ar_ wei ght of 439.01

( C25H31Cl NeWO 2086{0H82B0 439 (M+H+) was obt ai ned i nPER/EP2REH/008889 - M et hyl
hexahydr opyrrol o[ 3, 4- b] pyrrol -5-yl ) - phenyl am ne 15 '

1- Met hyl oct ahydr opyrrol o[ 3, 4-b] pyrrole (EP 0 393 424) was reacted by
method C and B. The product with the n%{ ecul ar wei ght of 217.32
(C13H19N3); Ms (ESI): 218 (M+H+) was obtained in this way. 20 Exanple 4
4-1 sobut oxy-N-[4-(1-m et hyl hexahydropyrrol o[ 3, 4-b] pyrrol - 5-

yl) phenyl ] benzamde OH O-(~ N ~J N\ NH~ 25 WO 2006/018280

PCT/ EP2005/ 008889 69 _Method E TOTU (78 ng) and ethyl diisopropyl am ne (31
ng) were added, ,fol | onetlby NH,

4- (\1- met hyl hexa yﬂrg@ ol o[ 3,4-Db Cffyrrol -5-yl)phenyl axgne to a solution of

4-i sobut oxybegz [ 46. 4 N DME, Fgdnpal ) at fter a reaction 5

time of three howrs gt e Ur Sratod® T Xt ur e diluted with
Method C N

%—Rj' _ %—Fﬂ‘

A
R Ry'\
H
CD, NHR2'R3' Hal\ N
A _— N-—<
4 U
Method A HS O R1' = Boo TFA
Method D
R, Ri'=H =—
R AN
N
H
A R4cooH, TOTU N Nij)
) Method E Ry
|#]
B
- H R5'CORE' T
R " NaCNBHS- , N
R, Polymer Ra'\ ‘_@' Cp
- AN — i N N
N N\/_j) Method G r'
t 7
R?
. . <R9| )
H
R ¥ RE'CH2X . i N
.y NED Rg'\ s
B —— N N
,N N Method H =] J
R, 7

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

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

Method E in Example 4;




sodi um bi carbonate solution and ethyl acetate. After separation of the
phases, the aqueous phase was extracted with ethyl acetate, and the
conbi ned organi ¢ phases were dried over nagnesi um sul fate and
concentrated. The residue was purified by preparative HPLC. The product 10
with the moMQACE/OAE2§At of 393. 53 (C24H31 N302); R@T(wqwg@&g&&\mm
was obtained in this way. Exanple 5
4- (4- Chl or ophenyl ) pi peri di ne-1-carboxylic acid [4-(5- 15 '
met hyl hexahydropyrrol o[ 3, 4-c] pyrrol - Z-X%,\;phenyl Jamide OH NI/ -NtN H
2- Met hyl oct ahydr opyrrol o[ 3, 4-c] pyrrol e S reacted as described in Exanple
3initially to give 4-(5-nethyl hexahydropyrrol o[ 3,4-c]pyrrol-2-yl)- 20
phenyl am ne_and then reacted with carbonyl diim dazole and finally with 4
(4- chl or ophMefN9hFF_EX@MME SThe product with the nol ecul ar wei ght of 439.01
(C25H31 CINAO; Ms (ESI): 439 (MrH+) was obtained in this way.
2- Met hyl oct -c] pyrrol e 25 Method F A sol ution of
2- benzyl - 5- mae'?%y @pﬁiﬁ@%?ﬁol o[ 3,4-c]pyrrole (2.4 g) in nethanol (60
m) was m xed with ammonium formate (2.1 g) and pal | adi um WD 2006/ 018280
~ PCT/ EP2005/ biegisgdH inExammeariBdn (5% 0.12 g), and the mixture was refluxed
for 8 hours. After <cooling, the reaction solution was filtered and
- concentrated. The crude product could be directly reacted further. The
product with the nol ecular weight of 126.20 (C7H14N2); Ms (ESI): 127
(MtH+) was gbtai ned in this

5 xamples

General explanations

a) Mode of drawing the structural formulae
10  Only 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 salts with
15  appropriately strong acids. In particular, after purification of the compounds
by HPLC chromatography using a trifluoroacetic acid-containing 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
- ¢) 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 '




5 way. 2-Benzyl-5-nmeth ylocta hyd ropyrrol o[ 3,4-c] pyrrole A solution of
5-benzyl - 2- et hyl t et r ahydropyrrol o[ 3, 4-c]pyrrol e-1, 3-dione (3.6 g) in THE
(15 m) was added dropwi se to a suspension of lithium 10 alum num hydride
(1.68 g) in THE (20 m) while cooling in ice. The m xture was heated to
reflux for WORN06/QH8E80hen, at 0C, water (1.8 ni),PEIHERAN0H08BB39 de
solution (10 M 1.8 mM) and water (2.5 m) were cautiously added. The
precipitate was filtered off with suction and washed with ethyl acetate.
The filtrate was concentrated. The pro%gct wi th the nol ecul ar wei ght of 15
216. 33 (Cl4H20ON2); Ms (ESI): 217 (MtH+)Y“was obtained in this way.

5-Benzyl - 2- net hyl t et rahydr opyrrol o 3, 4-c] pyrrol e-1,3-dione Trifluoroacetic
acid (2.4 g0 was added dropwi se to a solution of benzyl -

nmet hoxynet hyl tri met hyl sil anyl met hyl ami ne (5.1 g) and 1l-nethyl pyrrole-2,5
20 dione (2.98 g) in dichloronethane (50 n{;) at OC. Stirring at 0C for 15
m nut es was fol l oned by further stlrrlng a erature for one hour.

The reaction e WA d| I u ed diNG e, washed with sodium
. bi carbonat e i on over:‘ i ym sul fate and

concentr at ed he pr ad ecuHa We'cght of 244.30 25

(Cl4H16N2QR) ; (ESI @ M+N-I+) Was obtained 1n this way. Exanple 6 WD

2006/ 018280 PCT/ EP2005/ 008889 71 4- But oxy- N-[ 4- (5- net hyl
hexahydropyrrol o[ 3, 4-c] pyrrol -2-yl)phenyl]- benzamde H O NN

~ Method A
5 | A solution of 4-phenoxyaniline (185 mg) in DMF (1 ml) was added dropwise
to a solution, cooled to 0°C, of carbonyldiimidazole (162 mg) in DMF (1 ml).
After 30 minutes, 5-(4-aminophenyl)-2,5-diazabicyc!0[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 ml), and the fesulting 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.

5-(4-Aminophenyt)-2,5-diazabicyclo[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(ll) hydroxide (20%
on carbon; 0.15g) 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 filtrate was concentrated. The product
25  with the molecular weight of 289.38 (C16H23N302); MS (ESI): 280 (M+H+)

was obtained in this way.




ON\ / H 4-Butoxybenzoic acid was reacted with

4- (5- met hyl hexahydropyrrol o[ 3, 4- 5 c]pyrrol-2-yl)phenylam ne by nmethod E.
The product with the nol ecul ar weight of 393.53 (C24H31 N302); Ms (ESI):
394 (MrH+) was obtained in this way. 10 Exanple 7

4- (4- Chi or of¥RRPOPA18280di ne- 1- carboxylic acid [4- (ﬂCT/EPZOOSIOO%SQ

nmet hyl hexahydropyrrol o[ 3, 2-b] pyrrol -1-yl )phenyl]Jamde \ N~ \ N:: 15 4-(4-M
et hyl hexahydropyrrol o[ 3, 2-b] pyrrol -1-yl ) phenyl am ne was reacted by nethod
A with carbonyldiimdazole and finally W th 4-(4-chlorophenyl)- piperidine.
The product with the nol ecul ar wei ght %?M 439.01 (C25H31CI N40O); MS (ESI):
439 (MrH+) was obtained in this way. 20 4-(4-M ethyl

Qe)l\(/g[] KS{ opy(g A(grh? "PB%?@M%/)SO 'lfaé%?/éﬁl“ﬁg[&refg hta?[rg?n’% B eetie agid et ¥henat ed

by met hod Bggigkng net hanol as sol vent and pal | adi um on carbon (5% as
_catal yst. The product with the nol ecul ar weight of 217.32 (CL3H19N3); M5
(ESI'): 218 (MtH+) was obtained in this way. 25 WD 2006/ 018280

PCT/ EP2005/ @IO 88 72 1-Met hyl -4-(4-n

i trophenyl) iiﬁfﬁﬁropyrrol o[ 3,2-b]pyrrole A m xture of

1- (4- ni ty opReEispEASHANDFAY, Sﬂﬁéié&%{c%[?@i]ﬁébf%bﬁ EQrbz)x%c acfoofermlb@{?hyde
(37% 0.27 m), formc acid and di oxane (1 ed to

reflux for ester r(é@%ng)m@dcmtaéaurrembwtm @Darrag)m e d5 wil} wass
hydr ochl Or'r?u)tae%' Q\lﬁzwﬂdi)rgnr?o)oeﬁ gn (558%9 tRﬁ’er Eheﬁou? ﬂ1e rg/ggtlc}naken up

mixture was poured into water, and the resuiting precipitate was filtered off
with suction. Alternatively, the product can also be extracted with ethyl
10 acetate and purified after concentration by chromatography. The product
| with the molecular weight of 319.36 (C16H21N304); MS (ESI): 320 (M+H+)
was obtained in this way.

15 Example 2
1-[4~(2,5-Diazabicyclo[2.2.1]hept-2-yt)phenyl]-3-(4-phenoxyphenyl)urea

LA

20 Method D
A solution of  5-{4-[3-(4-phenoxyphenyl)ureido]phenyl}-2,5-diaza-
| bicyclo[2.2.1]heptane-2-carboxylic acid tert-butyl ester (80mg) in
dichloromethane (1 ml) was mixed with trifluorcacetic 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 combined organic phases were

“dried over magnesium sulfate and concentrated. The residue was purified




in water, and pot assi um hydr oxi de was added until the reaction was
strongly alkaline. The resulting precipitate was filtered off with suction.
The product with the nol ecul ar wei ght of 247.30 (C131-1171\ 1302) VS

(ESI): 248 s gobtained in this way. 10 1 -(4-N.itro

) oct ahydr opwgéla%@\,,%}@%pyrrol e Cctahydropyrrol o] 3PSTHERS0Q 993%/%9 50 g)
was reacted by nethod Cwith 4- fluoronitrobenzene (0.53 g). The product
with the nolecul ar wei ght of 233.27 (CL2H15N302); Ms (ESI): 234 (M:H+) was
obtained in this way. 15 Octahydropyrrgéo[B 2-b] pyrrole

1, 4- D benzyl oct ahydropyrrol o[ 3, 2- b] pyrrol e was debenzyl ated by nethod F
usi ng pal | adi um(l ) hydroxi de (20% on carbon). The product with the

I I t f 11 12N2 S| 113 (M-H+ bt d
" Chi's vy B Preofata bt o st ovigt e rpleghien weioRt AT 400D of
1,3,4,6-tet B@mmqmg fmsxlz%whexqm&(@%& ShtaireRNAth@ae (39.6 m) and
di oxane (550 m) was refluxed for three’hours. Triethylamne 25 (60.5 m)

and acetyl chloride (25.9 m) were added to the cooled reaction solution.
After 40 m'g 'g’?’ %he reaction m xture was concentrated and the residue
was partitione !)e ween hydrochloric acid (6 N) and ethyl acetate. The

agueous $ha4£(4momehy@ptpw@hes'psam@x hedr oxdide 2411 (Wnh&RylhdRaM)droand
extracted 4 tines with etlgﬁl)acet ate. e conbi ned organi ¢ phases 30 were

dried over R§AEE4nplR)ITG §h§nﬂbﬁwﬂrat ed. The product with the WO
2006/ 018280 PCT/ EP2005/ 008889 73 nmol ecul ar wei g_pt of 292.43 (C20H24N2); MS
(ESI): 293 (M+H:) vas

OO

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
(C25H31CIN40); MS (ESI): 439 (M+H+) was obtained in this way.

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

15 1-Methyloctahydropyrrolo[3,4-b]pyrrole (EP 0393 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
4-1sobutoxy-N-{4-(1-methylhexahydropyrrolo[3,4-b]pyrrol-5-
yl)phenyllbenzamide

%o«@’«c; ,@»Nﬁg}\

25




- obtained in this way. 1, 3,4, 6-Tetranet hanesul fonyl oxyhexane 5
Met hanesul fonyl chloride (30.4 m) was added to a solution of hexane-
1,3,4,6-tetraole (8.3 g) in pyridine (150 m) at -45C. After reaction at

ice- bath t er t re for atinme of three hours, the mxture was_ pou
into hydroﬁ\ﬁnB 2804 N). The resulting preci pPQﬂF&Pg\ﬁ@mPW&ed of f

with suction. The product with the nol ecul ar wei ght of 462.54
(C10H2201254); 10 Ms (ESI): 463 (M+rH+) was obtained in this way.

Hexane-1, 3,4, 6-tetraol e 4-Methyl nor phgéi ne 4-oxide (50%in water) was.
slowy added to a m xture of hex-3-ene-1,6-diol (7.2 g), acetone (77 m),
water (150 m), tert-butanol 15 (77 m), methanesul fonam de (5.9 g) and
pot assi um o te (228 ng). After 12 hours, the m xture was concentrated
and purifieff{%o | uim  chromat ography on silica gel (nobile phase: ethyl

t at e/ net 0.18
(Carnaon - N CEL ) B N L ) S e, Ao e s

4- But oxy- Nﬁi(i(metﬁwtne;ahw@lpyuoio@wb]pngi ghpheyiaminelto al oy bf
2 i et ny1 RSy insTebls a8 b EHBT Y ARIE U BrACgIEoAE S Bea & e
product su t imehef mRleeC Hbars YOreOR6AS28ArECThERRRARE0RB88RIuted with
sodium bicarbonate solution and ethyl acetate. After separation of the
phases, the aqueous phase was extracted with ethyl acetate, and the
combined organic phases were dried over magnesium sulfate and
concentrated. The residue was purified by preparative HPLLC. The product
10 with the molecular weight of 393.53 (C24H31N302); MS (ESI): 394 (M+H+)
was obtained in this way.

Example 5
4-(4-Chlorophenyl)piperidine-1-carboxylic acid [4-(5-
15 methylhexahydropyrrolo[S 4-c]pyrrol-2-yl) phenyl]amlde

OO o

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 carbonyldiimidazole and finally with 4-
(4-chlorophenyl)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-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 (2.1 g) and palladium




74 wei ght of 393.53 (C24H31N302); Ms (ESI): 394 (M+H+) was obtained in
this way. Exanple 9 5 4-(4-Ch | orophenyl) pi peridi ne-1-carboxylic acid
[ 4- (5- nethyl hexahydropyrrol o[ 3, 4- b] pyrrol -1-yl)phenyl]Jamde \ N\ _ N :—Il N
C HN 5-My Wopyrrolo[B -b] pyrrole (EP Anitially
converted as daescrl I'n Exanple 3 into 4-(5-net hyﬁﬁézgﬁgg‘?éggyg?o? o[3,4 10
b] pyrrol -1-yl)-phenyl am ne and then reacted with carbonyl diim dazol e and
subsequently with 4-(4-chl orophenyl) pi peridine. The product with the

mol ecul ar wei ght of 439.01 (C25H31CI N4G); MsS (ESI): 439 (MrH+) was
obtained in this way. 15 Exanple 10 N—[4-(4-Acety|-

-oxa- 4, 7-di azaspi ro[ 4. 4] non-7-yl ) phenyl ] - 4- but oxybenzam de O O O/ \ NOD
~ 20 A i xtursno&arﬂoh%%yo Pﬂz[gg sﬁd%epem@ﬂe' %Q réy %éd”&%“ﬁ'rl rde (70
ng), ethanol am ne ot assi um car bonat e rorret hane

(3 M) was so®lmgedheorea¢80nc&0hstwrama Iﬁﬁarealcangﬂcomlentratw ('III& my.)da/vas
| 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 solution of 5-benzyl-2-methyltetrahydropyrrolo[3,4-c]pyrrole-1,3-dione
- (3.69) ir_l' THF (15 ml) was added dropwise to a suspension of lithium
© 10 aluminum hydride (1.68 g) in THF (20 ml) while cooling in ice. The mixture
was heated to reflux for 4 hours and then, at 0°C, 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 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.

5-Benzyl-2-methyltetrahydropyrrolo[3,4-c]pyrrole-1,3-dione
Trifluoroacetic acid (2.4 g) was added dropwise to a solution of benzyl-
methoxymethyltrimethylsilanylmethylamine (5.1 g) and 1-methylpyrrole-2,5-
20 dione (2.98 g) in dichloromethane (50 ml) 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




added. After 20 hours, the mxture was diluted wth dichloronethane,
washed with water, dried over nmagnesi um sul fate and concentrated. The WD
2006/ 018280 PCT/ EP2005/ 008889 75 residue was purified by preparative HPLC
The product l.ecul ar  wei ght of 437.54 ( ESI)
438 ( MrH+) V\vg@tztce)’bthgtﬁn OI n this way. 5 4-Butoxy- Cﬁgﬁéﬁggg%yr 1 di n- 1
-yl ) phenyl | benzam de 4-But oxybenzoic acid was reacted with

4- (1, 4-di oxa-7-azaspiro[ 4. 4] non-7- yl)phenyl am ne by nmethod E. The
resulting amde (0.25 g) in acetone (4P m) was mixed with

par a-tol uenesul fonic acid (nonohydrate, 109 ng), and the m xture was
refluxed for 8 hours. After addition of triethyl amne 10 (0.5 m), the

m xture was _w_t=h )\a‘ﬁ.‘g, tate. The
organic phaé?ﬁgfﬁr e@g\\%ﬁﬁﬁegn ?ﬁ}r}{r@ﬁ[ﬁ ngHSPQ ghcen ated. The
product wi t hetdemidel ecul ar wei ght of 352.44 (C21 H24N203); Ms (ESI): 353

(MtH+) - was obtained in this way. 15
4- (1, 4-Di oxa-7- azaspl ro[4 4] nongy-yl ) phenyl am Trimethyl chl orosilane (9.3

g) was slowy ad 5Q ut|n of _1-benzy)= pyrrolidinone (5.0 g) in
di chl or onet han (3 and ethyl eng gl ycoly (2167 . After 18 hours, the
m Xt ur e was red to sod/ um hiye i ¢ SO i (1 N. The organi c phase

was separated off, dr| ed over magnesium 20 sul fafe and concentrated. The
resi due was dissol ved i n net hanol (30 M), and amonium formate (5.2 @)

~and pal | adi mmmw@t@ﬁzdﬁ: 6ER%e8 @acke with3095 e thyeRaRgdiedyrrdiogs,m xt ure
“was refluxed for hours, filtered and concentrated. resi due was

react ed i t AlPYIrPl- %ﬂﬂ)@hpﬂvlaa*émé?yerrwhom hdHe rodupiamiiy, thwmig@ﬂah on by
met hod BCWT@%;;%%%‘ gﬁﬁs?ggﬁbﬁ?%@ (@60 N3 S TS WS Lot in

220. 27 (

this way.

10 Example 7
' 4-(4-Chlorophenyl)piperidine-1-carboxylic acid [4-(4-
methylhexahydropyrrolo[3,2-b]pyrrol-1-yl)phenyl]lamide

Sas0atgres]

15 4-(4-Methylhexahydropyrrolo[3,2-b]pyrrol-1-yl)phenylamine was reacted by
method A with carbonyldiimidazole and finally with 4-(4-chlorophenyl)-
piperidine. The product with the molecular weight of 439.01
(C25H31CIN4QO); MS (ES!): 439 (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 (C13H19N3); MS
(ESI): 218 (M+H+) was obtained in this way. |

25 '




(MtH+) was obtained in this way. Further exenplary structures obtained by
nmethod A (for ureas) or E (for amdes) are conpiled in Table 2a and Tabl e
2b. WD 2006/ 018280 PCT/ EP2005/ 008889 76 Table 2a. Ex. Structure Ml ecul ar

fornul a Mol
HN N/ \
13 0 NH

- C24H25N303

055 Z8bsllezals, 155707 Uas (NN T o o RCibbesiiids

~ON\ / HN 14 o N H C26H26FN30 415.52 416 F \/ H N _

403.49 404 150 NO
72

1-Methyl-4-(4-nitrophenyl)octahydropyrrolo[3,2-b]pyrrole
A mixture of 1-(4-nitrophenyl)octahydropyrrolof3,2-b]pyrrole (0.7 g),

- formaidehyde (37%; 0.27 ml), formic acid (0.28 ml) and dioxane (1 ml) was

heated to refiux for two hours. The cooled reaction mixture was mixed with

hydrochloric acid (2M; 1.7 ml) and concentrated. The residue was taken up

in water, and potassium hydroxide was added uniil the reaction was

10

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+) was obtained in this way.

1-(4-Nitrophenyl)octahydropyrrolo[3,2-b]pyrrole

15

Octahydropyrrolo[3,2-b]pyrrole (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.

Octahydropyrrolo[3,2-b]pyrrole

20 .

25

30

1,4-Dibenzyloctahydropyrrolo[3,2-b]pyrrole was debenzylated by method F
using palladium(ll) hydroxide - (20% on carbon). The product with the
molecular weight of 112.18 (C6H12N2); MS (ESI): 113 (M+H+) was
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
(60.5 ml} and acetyl chloride (25.9 ml) were added to the cooled reaction
solution. After 40 minutes, the reaction mixture was concentrated and the
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

were dried over magnesium sulfate and concentrated. The product with the

394 ON
.54 406
H
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molecular weight of 292.43 (C20H24N2); MS (ESI): 293 (M+H+) was

obtained in this way.

1,3,4,6-Tetramethanesulfonyloxyhexane
5 Methanesulfonyl chioride (30.4 ml) was added to a solution of hexane-
~1,3,4,6-tetracle (8.3 g) in pyridine (150 ml) 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 (C10H2201284);
10 MS (ESI): 463 (M+H+) was obtained in this way.

Hexane-1,3,4,6-tetracle
4-Methylmorpholine 4-oxide (50% in water) was slowly added to a mixture
of hex-3-ene-1,6-diol (7.2 g), acetone (77 ml), 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
E 4-Butoxy-N-[4-(4-methylhexahydropyrrolo[3,2-b]pyrrol-1-
yl)phenyl] benzamide
25 %

4-Butoxybenzoic acid was reacted with 4-(4-methylhexahydropyrrolo[3,2-
b]pyrrol-1-yI)phen_yIamme by method E. The product with the molecular



23 C26H27N302 413.52 414 NH
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.Weight of 393.53 (C24H31N302); MS (ESI): 394 (M+H+) was obtained in

10

15

20

this way.

Example 9
4-(4-Chlorophenyl)piperidine-1-carboxylic acid [4-(5-
methylhexahydropyrrolo[3,4-b]pyrrol-1-yl)phenyllamide

OO
\

o-Methyloctahydropyrrolo[3,4-blpyrrole  (EP 0393 424) was initially
converted as described in Example 3 into 4-(5-methylhexahydropyrrolo[3,4-
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 (C25H31CIN4O); MS (ESI). 439 (M+H+) was

obtained in this way.

Example 10
N-[4-(4-Acetyl-1-oxa-4,7-diazaspiro[4.4]non-7-yl)phenyl]-4-

butoxybenzamide

o O*T/’
/,J/d*ﬂ\a~*<::i>fﬂJ<N__<:::z>’"N(::l(fi7
O
A mixture of 4-butoxy-N-[4-(3-oxopyrrolidin-1-yl)phenyl]lbenzamide (70 mg),
ethanolamine (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

ONNOH O 24 C26H31N302 417.56 418 N N ~ \
NOH O 25 cl , N C22H24CIN30 381.91 382 ~1 N~~ HONH 26 ,~ C27H29N302
o NH/ N\ NH27 , C26H27N302 413.52 414 H N %JoN9H O 28

/ C24H24Cll\%ﬁﬁéé§)8|%8§§2 N~ Cl ~ OONHH 29 rl\bgmomg'iﬂ 404

\
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C25H39N30 397.61 398 O NH 34 C24H31N302 393.53 394 NH) [/ \'/ NTH O
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residue was purified by preparative 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-yl)phenyllbenzamide
4-Butoxybenzoic acid was reacted with 4-(1,4-dioxa-7-azaspiro[4.4]non-7-
yl)phenylamine by method E. The resulting amide (0.25g) in acetone
(10 ml) was mixed with para-toluenesulfonic acid (monohydrate, 109 mg),
and the mixture was refluxed for 8 hours. After addition of triethylamine
10 (0.5 ml), the mixture was diluted with water and extracted 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]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 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 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-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 exemplary structures obtained by method A (for ureas) or E (for
amides) are compiled in Table 2a and Table 2b.
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Table 2a.
Ex. Structure Molecular formula | Molecular | ESI-
No. weight MS
[M+H]"
11 Q_{: C24H31N302 393.53 394
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N ¥e sl
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7-{4-[ (4-But oxybenzoyl ) net hyl am no] phenyl }-2, 7-d i azaspi r o[ 4. 4] nonane-
2-carboxylic acid tert-butyl ester OF N NO \ Ir 10 WO 2006/018280

PCT/ EP2005/.008889 84 Sodi um hydride (55%in oil; 20 ng) was added to

7-{4- (4-but 9¥92006/0182

‘benzoyl am no) - 2-f 1 uorop 0enyI ]1-2,7-di azaspiro[ 4. 4] noﬁé:rTéFE?Q%?’Bg% ?c acid
tert-butyl ester (210 ng) dissolved in DM (5 m) and, after gas evol ution
ceased, nethyl iodide (25 pl) was added. After two hours, the m xture was 5
‘hydrolyzed by adding water. The m xturg3was extracted with ethyl acetate.
The organi ¢ phase was dried over sodium sul fate and concentrated. The
product with the nol ecul ar wei ght of 525.67 (C30H40F1 N304); Ms (ESI): 526
((MrHY) vas gbri egs i) ddihSiatie- of xEXHBY avRBh 4nBH BptaNel4ibdr fid

i azaspi ro[ 4. 4] non- 2-£I )-_3-‘?I'uor ophenyl |- N- net ﬂ#ben%@% Oré ~~ N ~—~1
\ N\ | O i appiopripte; blidiogytecksolyy Mateothyd dof nodas) emyi Yfo? amides) and

i azaspiro[ 4 ~-carboxylic acid tert-hutyl ester was treated with
trifl uoroacggg)égeodg%%g pg?f;\e %%W(S’leﬁ“ %t'cfﬂ G\slﬁt@f)d h t he nol ecul ar wei ght of
425. 55

5 Table 3.
Ex. Structure ‘ Molecular formula |Molecular |ESI-MS
No. ' weight [M+H]"
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Example 95

7-{4-[(4-Butoxybenzoyl)methylamino]phenyl}-2,7-diazaspiro[4.4]nonane-
2-carboxylic acid tert-butyl ester

/\/\QJSQ DO“ZFO%/

10



(C25H32F1 N302); MsS (ESI): 426 (MtH+) was obtained in this way. 20 Exanple
97 4-Butoxy-N-[3-fl uoro-4-(hexahydropyrrol o[ 3, 4-b] pyrrol -1-yl)-phenyl] -
N-net hyl benzamde FH ONI \ \ | HN ~0 WO 2006/018280 PCT/ EP2005/ 008889

85 1-[ 4- (4- m@mmloam no) - 2- f I uor ophenyl | hexathrJ?gpéé Igbg%gg b] -

pyrrol e-5-c¢ oxyli1c acid tert-butyl ester was reac s described in
exanpl es 95 and 96. The product with the nol ecul ar weight of 411.52 5
(C24H30F1 N302); Ms (ESI): 412 (MtH+) was obtained in this way. Exanple 98
4- But oxy- N-[ 3-f | uor o- 4- (5-1 sopr opyl hexghydropyrrol o[ 3, 4-b] pyrrol -1 -yl)-
phenyl]-N-nmethyl benzamide FH O~ NNI HN 10 Method G A m xture of
4- but oxy- N-[ 3-f | uor o- 4- (hexahydr opyrrol o[ 3, 4-b] pyrrol -1-yl) -

henyl ] - N L 50 %ﬂgd (8B8ldxg-acid (7 m),
Prete%hz)l (Fﬁ@”ﬁﬁ%%@%‘%?%@”@% w({%&tgﬁ“uﬁgg?n bor ohydri de 15

(pol yrer - bobaazoyaminapzsilyoraptienyl}-2 7ediazaspinsld HincHamepdcgromxylmaciti | t er ed
' BLI i }MI teg Su%rl—BQty?QgteF r(.fﬂf |i11|gs E?stsglv\g%sm %ﬂ\ﬁﬁ‘%gtnﬁﬁtaﬁ ,a ehregarseésvlo ttion >
ceased, methyl iodide (25 ul) 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 suifate and concentrated. The
| product with the molecular weight of 525.67 (C30H40F1N304); MS (ESI):

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

10  Example 96

4-Butoxy-N-[4-(2,7-diazaspiro[4.4]non-2-yt)-3-fluorophenyl]-N-

methylbenzamide

/\/\OQJ ,NQ A

7-{4-[(4-Butoxybenzoyl)methylamino]phenyi}-2,7-diazaspiro[4.4]Jnonane-

15 2-carboxylic acid tert-butyl ester was treated with trifluoroacetic acid by
method B.  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-b]pyrrol-1-yl)-phenyi]-

| N-methylbenzamide
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by prepar a.tive.HPLC. The product with the nol ecul ar wei ght of 453.61
(C27H36F1 N302); Ms (ESI): 454 (MtH+) was obtained in this way. 20 Further

- exanpl es obtai ned by reductive am nation by nethod G are

conpiled in table

4. Tabl e 4. Mol ecul ar Mol ecul ar ESI - i ght
[ MFH © WO 20061(@?&80 %’8% EP20051008889 86 99 N \%%3@@@@%@8%3 60
434 Ho- r 100 / \ NrH C29H37N303 475.64 476 N H 0-0 NC H C28H35N302

445.61 446 101 / \ N H 102 H C31 H36N403 512.66 513 a NOH N O. 103 H
'C28H37N302 447.63 448 ON | H/ 104 H @Q9H39N302 461.65 462 OWMI H N 105 H

C29H33N303 471.60 472 O N

1-[4-(4-Butoxybenzoytamino)-2-fluorophenyilhexahydropyrrolo]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

4- Butoxy-N [3-fluoro-4-(5-isopropythexahydropyrrolo[3,4- b]pyrrol -1-yl)-

phenyl]-N-methylbenzamide

NNy

Method G

10

A mixiure 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 THF (2 ml} was mixed with sodium cyanoborohydride

15  (polymer-bound; 0.12 mmol) and stirred for 12 h. The polymer was filtered

- off with suction and the filtrate was concentrated. The residue was purified

by preparative HPLC. The product with the molecular weight of 453.61
(C27H36F1N302); 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-MS
No. formula weight M+H]*




A

N ~O 106 H C28H33N502 471.61 472 N d |

C28H32N403 472.59 473 NO HNO- V
PCT/ EP2005/ 008889 87 108 H C30H39N3Q2 473.66 474 pN\ NH Co X 109 H

oo 111+ S0 R0RARB2A,  oE

482.63 483 N HN ON

N HN do
478 N o

% ON |
/ N/ N WD 2006/ 018280

110_ H CBOMII\BQ%{EHW%%

H NON 107 r\H

N oN |
4NAC2

86
99 _@—N%H C27H3B5N302 433.60 434
H
o T T
100 : N LA C29H37N3_03 475.64 476
A H%
s Q
101 Cz2 N302 445 .61 446
) Oﬁ%’* | 8H35N3
O_O © NLq
102 H C31H3BN403 512.66 513
! 0 QN% N
— >—<’N H N\/@’ .
103 o % C28H37N302 - |447.63 448
AR
Uoﬁ A
104 H C29H39N302 461.65 - |462
Forle
105 H C29H33N303 471.60 472
2 Y
Seanhhss
106 H C28H33N502 471.61 472
2 YRy
T
107 H C28H32N403 472.59 473
oGy
UO‘/@KN




113 H C30H34N40O2 482.63 483 NNH VI i ol O/ N 114 H C30H34NAO2 482. 63
483 N AN I HNN O 115 H C29H35N5C2 485.63 486 NR OON\I NN, 116 H
C29H35N5(2 485. 63 486 N6 dO ON H NON V\D 2006/ 018280 PCTI EP20051008889 88

R SR 5 " G- PR

87
108 % C30H39N302 473.66 474
o IO
109 H C29H37N303 475.64 476
Ferle
o LS
g
110 H C30H41N302 475.68 476
2T
O\/O/‘LN H N
{7
111 H C29H39N303 477.65 478
2 L
UOJQAN o
112 %H C30H34N402 482 .63 483

113 H C30H34N402 482.63 483

114 H C30H34N402 482 63 483
T =
H N N
N
UO\/Q)L
115 % C29H35N502 485.63 486
o,/@)L 0 NJ)
{7

116 H C29H35N502 485.63 486




120 H C28H32N402S 488.66 489 NN: H- z N o () 121 H C30H39N303 489. 66
490 o Njal NHCO 122 N H C30H34N403 498.63 499 N HNNMNOO I~
C33H36N402 520.68 521 123 H_N N HN/ o0 124 H C28H35N302 445.61 446 N

Py Eéé&?%@%@%@i%éa“ﬁgégH§?%309 450 64 400 RETIERFUPIOQBRELy

88
117 H C27H32F3N302 |487.57 488
| 2 T
o I T
o k-
118 H C29H33N302S |487.67 488
2 TRy -
OJQ)LN TS
oy
119 H C31H41N302 487.69 488
2 OV
OD)(N H N"O
oy
120 ;%H C28H32ZN402S [488.66 489
O S
o IR
o
121 N%—I C30H39N303 489.66 490
: 0
Feathre
o
122 H C30H34N403 4908.63 499
HeeWole
O\/Q)LN " :
oy
123 H C33H36N402 520.68 521
0 QN% N ‘
O\/@)LN H N
o
124 ' H C28H35N302 445 .61 446
Were
OﬂN H N
o
125 H C27H35N303 449.60 450
2 YRR
D"U@)LN ro




127 H C29H37N302 459. 64 460 N NHN 128 H C29H39N302 461.65 462 ON IN H
. 1 NOQoll r~ 129 H C29H39N302 461.65 462 NO_,C, ON\ | HN_.J d 130 H
C28H37N303 463.63 464 ON/ NI Hcj~ 131 N H C30H39N302 473.66 474 o N N

H~N dI ON302 473.66 474 Cy Nc H My MQNBOZ
473.66 474 ﬁﬁfﬁ% 134 H C29H37N303 475. 64 47%‘&6# }

2006/ 018280 PCT/ EP2005/ 008889 90

89
126 ” C20H37N30Z 145064 460
2O
OJQ)LN " N}’4
v
27 | . C2OH37N302  |450.64 460
8 O3
D,OJQ"L D
128

NQ{' C29H3ON302 |461.65 |462

o] 0 .

H N

UOﬂN A

1129 %H C20H39N302 |461.65 |462
N

ONQJ;
o I

130 H C28H37N303 463.63 464
o %ﬂ
UO
131 H C30H39N302 473.66 474
P e
o T D
132 ' H C30H38N302 473.66 474
\/@’?“N’@,%"O .
Q,O
133 H C30H39N302 473.66 474
2 YRS
ool T
g
134 C29H37N303 475.64 476

¢ RS
e




135 H C30H41N302 475.68 476 \ pN ON ao I, 136 H C31H41N302 487.69 488 N
ON | HLN 137 H C31H41N302 487.69 488 N Na |l HNy~/ QCIA 138 H
C30HAON402 488.68 489 O- N N M 139 H C29H38N403 490.65 491 Oi Np N

4 N H 140 3 491. 68 492 I NHN CY
c)2I9H37|\|3025"%3%6$ A %N HN Nfl s PcT/er20081008889
90
135 - " C30H4TN302  [475.68 476
9 @"RE?)’
Uoﬁ*N
136 ” C3TH41N302 48769 488
Negie
g O D
137 0 C31H41N3O2  1487.60  |488
Ferie
Sen Q
138 . C30N40N402 48868  |489
o &
° Q3
139 N%HO, C29H38N403 49065  |491
O N
UO,Q*N@ T
140 ” C30H41N303 149168 1402
o &
° &
147 . C2OH37N302S 49170 1492
“J::ERMK:TiQEE |
° Q
142 " Co9H37N302S |491.70 1492
L |
CTOvL:Tk /E?
123 H C31H37N303  |499.66  [500
ﬁﬁ“g e
7° o




142 H C29H37N302S 491.70 492 ONHN4y NI S 143 H C31H37N303 499. 66
500 ~ ON V NHMW 2006/018280 PCT/ EP2005/008889 91 144 H C30H37N502
499.66 500 ON/i %AH-N NV 145 H C32H41N302 499.70 500 NI NH ~-N Hyny

Cv1' H 146%&%\%%@%@%% 501. 60 502 Il N~F F F #CTWZ%&%&%NOA'

503. 65 504

91
144 H C30H37N502  |499.66  |500
Hereht
o Oy T
o
145 H C32H41N302  |499.70 | 500
Oy '
or° 5
146 H C28H34F3N302 |501.60 | 502
Ferlel:
O\/©)LN " NTjF
7
147 H C30H37N304  |503.65 | 504
Fe s
N
Dzov'@)L E{ZO
0
148 N%HO, C30H40N403  |504.68 | 505
O N
0~/©)\N/©/H Ni’r \
v
149 5 IC30H39N304 |505.66 | 506
Y
UODAN fgro\,
150 h . |C30H39N304 |505.66 |506
2 O
g
151 H C31H43N303  |505.71  |506
Bt e
O«QAN " N7’>io‘
g




O 148 H C30H40N403 504.68 505 HJ ONorN N 149 H C30H39N304 505. 66 506
"ON'o HN OO 150 N H O0_ C30H39N304 505.66 506 ONHNOOO 151 H
C31H43N303 505.71 506 N O ON H N WD 2006/ 018280 PCT/ EP2005/ 008889 92 152

) L ol ) SRR,

92
152 S C33H37N302  |507.68  |508
O«Qj KIS
g s
153 C32H38N402  |51069 |51
rQ
154 0 C31H3ON505  [513.60 1514
(8]
o AT
155 W C33H43N302  |513.73 514
0
UOﬂ ”@H;’ZQ
.
156 S C32H42N402 151472 515
8]
OQ)LNQH N
& N
157 N%H C31H40N403  |516.69  |517
R U
UOQ)L " O
I
158 o C32H46N402 51875 |519
QL O
UOJQ)LN | 7’\’“7
159 S C26H33N302 141957  |420
o AT
g




ONc~ HH 156 H C32H42N402 514.72 515 N ON:I H ~ N 157 N H C31HA0N403
516.69 517 NHN I1CY N~ O 158 H C32H46N402 518.75 519 Nr \-N VI N NI
H N 159 H C26H33N302 419.57 420 ~y \ OH~NO I' N WD 2006/ 018280

PCT/ EPZOOSW%SI@'%%gg C29H38CI N5O 508. 11 509 %C&I%QO&IMS%QO 161 0 /

\ o C26H33

93
160 C29H38CIN5O | 508.11 509
ol N
OO
161 0 C26H33N302 419.57 420
D—JO@_«N_QN _ ‘.
1162 0 C28H37N302 447.63 448
D_JO’QJNQ'N/JCN{
163 O C30H3SN302 473.66 474
O,Q’J‘N«Q‘NOCN‘O
o
164 0 C29H37N302 459.64 460
0 N _
o OO S
165 o 0 C30H38N303 489.66 490
DJO_Q_«NQI\DCN'}j
166 9 p C29H39N303 477.65 478
D—IOQ_J(NQ N |
167 o) C26H33N302 419.57 420
V”O@J N@N’D{"‘j
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N\ / Nb N162 o _ 1 C28H37N302 447.63 448 O\ N\ /NDN\ 163 O_ N -0
C30H39N302 473.66 474 JIN\ / ~N 164 o C29H37N302 459.64 460 ~N NJyA \=J \
~ N 165 0 0~ C30H39N303 489.66 490 DJ ~N\ / N N 166 \-~(o N~ C29H39N303 -

477.65 478 167 _ o _ C26H33N302 419.57
C28H37N302 )[%9&8?52%32%8\ I"N\" N 169 F @5H32F|\138§@5§ﬂ%@§9€8390 N 170 F
C28H38FN303 483.63 484 O NO, WD 2006/ 018280 PCT/ EP2005/ 008889 94 171 F
C28H36FN302 465.62 466 NH N O/ \ p N-Q 172 F C29H38FN303 495. 64 496

94
171 \ F N%H C28H36FN302 |465.62 466
N‘(jH N
’—\/«O o ]
172 F C29H38FN303 [495.64 496
\ N H '
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""\,_-\O o N‘—G)
173 F C30H42FN303 |511.69 512

174 F ' C30H35FN402 |502.64 503

175 C28H36FN302 1465.62 466
Z }-NDCI\?

176 C28H34F3N302 [501.60 502

177 | C29H3¢9N .
W 39N303  (477.65 478

178 o C30H39N302 473.66 474

179 C29H37N302 459.64 460




N/ \ NH~.O0/ \ OHN “*p 173 F C30H42FN303 511. 69 512

HNo 174 F C30H35FN402 502. 64 503
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10

I\ NH N/

O/ \ O

/" \ NHNHN _N 175 C28H36FN302 465. 62
466 DJ p F 176 C28H34F3N302 501.60 502 F O NN 177 C29H39N303 477.65 478

4-Cyclopropylmethoxy-N-{2-methyl-4-[7-(2,2,2-trifluoroethyl)-2,7-diaza-

spiro[4.4]non-2-yllphenyl}benzamide

e A,

Method H

A mixture of 4-cyclopropylmethoxy-N-[4-(2,7-diazaspiro[4.4]non-2-yl)-
2-methylphenyllbenzamide (hydrochloride; 50 mg), 1,1,1-trifluoro-2-iodo-

| p _ N C30H39N302 473.66 474
Qggﬁ@bsﬁ%ﬁz% N'N WO 2006/ 018280 PCT/ EszGg/%%%%w%@é\l
95
180 L C31H41N302  |487.60  |488

N
WOOANQD
181 OQ"D@ C30H39N303 48066 490
N .
vo
: 5
182 o C30H30N303  |489.66  |490
V/‘O'@ANQON
6]
183 o O C29H37N302  |459.64 1460
v/‘o‘GANQ %>
184 L C31H42N403  |518.71  |519
N
O
V/\O‘O)L _N?—)_
_Exampie185




180 C31H41N302 487.69 488 N L/ 181 _ C301-1391\1303 489.66 490 ~O ON N~
182 a 9 C301- 139N303 489.66 490 D*O\ I N N~ O 183 C291 137N302 459. 64 460
0 J\ -"NJ O 184 C311-142N403 518.71 519 ON ~O ~ | Oy~ -N Exarrpl e

I

185 4- Cycl ogy ,{%bI\I—{2-mathy|-4-[7-(2,2,2-tr
iaza- 5 spiro ??ﬂii on-Z2-yl ] phenyl } benzam de F N N EEW@&)%Q%&% 10 A
m xture of 4-cycl opropyl net hoxy-N-[4-(2, 7-di azaspi ro[ 4. 4] non-2-yl ) -
2- met hyl phenyl ] benzam de (hydrochloride; 50 ng), 1,1,1-trifluoro-2-iodo WO
2006/ 018280 PCTI EP2005/ 008889 96 ethapg (24 ng), triethylamne (12 ng) and
DMF (2 mM) was heated at 50C

ethane (24 mg), triethylamine (12 mg) and DMF (2 ml) 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

(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 25-100°C) 4-cyclopropyimethoxy-N-[4-(2,7-di-
azaspiro[4.4]non-2-yl)-2-methylphenyllbenzamide with alkyl bromides,

iodides or epoxides as alkylating agents.

10
Table 5.
Ex | Structure Molecular Molecular |ESI-MS
No. formula weight [M+HT

186 5 C28H36FN302  |465.62 466
O

- 1187 o C27H33F2N302 |469.58 470
O)LNDN/:\:N‘*F

188 o C28H34F3N302 |501.60 502
ey

189 o C28H37N303 | 463.63 464
, o O)LND'NUC,NXO
0
190 0 C28H35N304 477.61 478
Oy,
v/\O (0]
191 . C27H34FN302 |451.59 452
o @A NDNDCNXF
0 .




for 12 hours. The cooled reaction mxture was purified directly by
preparative HPLC. The product with the nol ecul ar wei ght of 487.57
(C27H32F3N302); Ms (ESI): 488 (M+H+) was obtained in this way. 5 The
exanpl es co I l e 5 were obtained by nmetho |

(reaction tgggéﬁg%dyggﬁgf 25-100C0) 4- cyclopropylnetﬁgﬁygkg?§§®9$g§%i-
azaspi ro[ 4. 4] non- 2-yl ) - 2- met hyl phenyl ] benzam de with al kyl brom des,

i odides or epoxides as al kylating agents. 10 Table 5. Ex Structure

Mol ecul ar Mol ecul ar ESI-M5 No. fornul gzweight [MrH © 186N / \ NNE
C28H36FN302 465. 62 466 F 187 C27H33F2N302 469.58 470 7-0 1/ N\ N¥N F 188
o N/ \NUAC28H34F3N302 501. 60 502 NFI~~F 0 189 \ o C28H37N303 463. 63

A=2=2 ~ a 404 -—

464 N N-Ll\h[gg FO 77190 U / NCZ281- J“S%e\ZﬁF’%I\@US 6t 4'67‘f361 N—1 6% 191
1l .

C27HBAFN30: 59 45
S ij* UC}O
193 o C29H3ON303  [477.656  |478
N
N
v/OOAN@'% 0 |

Example 194

N-[4-(5-Acetylhexahydropyrrolo[3,4-b]pyrrol-1-yl)phenyi]-4-cyclobutoxy-
5 methylbenzamide

P N
N H

_ 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

O

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.
15 |
Example 195 _
4-Cyclobutoxymethyi-N-{4-[5-(2-dimethylaminoacetyl)hexahydropyrrolo-
[3,4-b]pyrrol-1-ylJphenyltbenzamide |




N\ N NZ WO 2006/ 018280 PCT/ EP2005/ 008889 97 192 C281- 135N303 461. 61 462
V--O 1 / N\ NThNO 193 0/ O\ N% N~ C29H39N303 477.65 478 Exanple 194
N[ 4- (5- Acet yl hexahydr opyrrol o[ 3, 4- b] pyrrol - 1-¥/I ) phenyl ] - 4- cycl obut oxy- 5
met hyl benzagyge O NHO A mxture o CT/EP2005/008889

4- cycl obut oxynet hy?bm (hexahydropyrrol of 3, 4-b] py'raroll 1- y% ﬁ%

phenyl ] benzam de (30 ng), N, N-diisopropylethylamne (10 ng) and

~dichloronethane (2 m) was m xed with acetyl chloride (6.1 ng). After 30

mnutes, the reaction solution was conggntrated and the residue was
purified by preparative HPLC. The product with the nolecul ar weight of
433.56 (C26H31 N303); M5 (ESI): 434 (MrH+) was obtained in this way. 15

Exanpl e 195 4- Cycl obut oxyrret hyl - N-{4-[ 5- ( 2- t hyl am noacet yl ) hexahyd

ropyrrolo- [3,4-b]pyrrol-1-yl] @enyl }benza de 2006/ 018280

PCT/ EP2005/ 008889 ig/@)(

4—Cyc!obutoxymethyI-N—[4-( hexahydropyrrolo[3,4-b]pyrrol-1-yl)phenyl]-

O

benzamide was reacted with N,N-dimethylglycine 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-(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 aqueous 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 (0.7g) 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 agueous ethanol. The p'roduct with the




H ON ~ONHNN O 4-Cycl obut oxynet hyl - N-[ 4- (hexahyd

ropyrrol o[ 3, 4-b] pyrrol -1-yl ) phenyl ] - benzam de was reacted with

N, N- di net hyl gl yci ne by method E. The product with the nol ecul ar wei ght of

476. 62 (C28 gBo(ESl): 477 5 (MrH+) was ob lﬂglg ; y.

Synt hesi s owét arti ng materl al s which cannot be pur%E Sedzbd}ybﬁ‘é%d"a

4- (Cycl opent anecar bonyl am no) benzoi ¢ aci d 4- Am nobenzoic acid ethyl ester

was reacted with cycl opentanecarboxylic acid by nmethod E, and the
resulting ester was hydrol yzed by boil§mng with sodi um hydroxi de in aqueous

‘ethanol. The product with the nol ecul ar weight of 233.27 (C13HL5NO3); MS
(ESI): 234 (M+H+) was obtained in 15 this way. 4-Cycl obut oxynet hyl belnzoi C
aci d Sodi umylpysks M('egg-‘{) 6l s u S aﬁﬁlgq sol ution
of 20 cycl obut elljrll%Ie aof 2@'&2&/&0??—@%)0@ erEngﬁ;Z gggl tIOI’l} cea':lssed 4-
br ononet hylbbtﬁizrtﬁcblnébisdlvamt hyl ester (1.0 g) was added. After 4 hours, the

- mxture was cautiously hydrolyzed and then partitioned between water and
ethyl acetate. The organic phase was dried over magnesium sulfate and

concent r at eg. CydisbesihRith@8banbeid ssd cr ude product was hydrol yzed by 25
boiling wth sodi um hydroxi de in aqueous ethanol. The product with the WO

2006/ 018280 I 403); M5
o) 828 ?m&%@%f&%ﬁ@%mﬁ%s@ VAR 1aNS] S cPEi0B8 Brbrid AT
standard methods (DMF, Cs2CO3), and the resulting ester was hydrolyzed

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-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),
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 ethy! acetate. The organic phase was
dried over magnesium sulfate, filtered and concentrated. 2-(4-
‘Bromobenzyloxy)pyridine was obtéined in this way.
n-Butyllithium (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 extracted with ethyl acetate. The |
| organic phase was dried over magnesium sulfate, filtered and



obtained in this way. 4-Cycl obutyl net hoxybenzoic acid 5 4-Hydroxybenzoic
acid ethyl ester was alkylated with cyclobutyl brom de by standard nethods
(DMF, Cs2C33), and the resulting ester was hydrolyzed by boiling with

sodi um hydr eug¢ ' .p%ous et hanol . The product w r wei ght
of 206. ZZ (?:?L?%?Z?g@ (ESI): 207 (MtH+) was obt g?‘ﬂ%s?ﬂﬁrﬁ)’h,ﬁégﬁy 10
The foll ow ng aci ds were obtai ned anal ogously: .

4- (t etrahydr of uran- 2- yl met hoxy) benzoi ¢ acid 4-(2-nethoxyet hoxy)benzoic
acid 4-(3-methoxypropoxy)benzoic aci dipg

4- (tetrahydropyran- 2-yl net hoxy) benzoi c acid 15 4-cycl opropyl net hoxybenzoi c
acid 4-(Pyridin-2-yloxynethyl)benzoic acid A m xture of 2-fluoropyridine

o - ) i b j 2.03
(1.6 9), 4- brpeathengy! ah@ofa}gb%@ 3@%@) the pgﬁa@éegngﬁp &fgg@t WYr 0o f 9)

and N-net hyl(gyrrol | done (12 20 h by m crowave

i rradiation &Hb‘rﬁoﬁi);rMSdE-Sméwi(MﬂHJe) wiss oltialinecein thistayat er and _
extracted with ethyl acetate. The organic phase was dried over nagnesium
sulfate, filtered and concentrated. 2-(4- Bronobenzyl oxy)pyridi ne was

obt ai ned i n5tEtEx idiﬁg.ﬁlﬂayﬂ)é)&y{ibialém (1.6 Min hexane, 11.4 nl) was added
to a solution of 2-(4- 25 bronobenzyl oxy)pyridine (4.2 g) in THE (120 m)
at -78C.5 Af Bediuns hygridat (9% dr wili 280(mg)yvaseaddatt tal 5-wydroxymeidiiead- t o r oom

t enperature . M) r Lut Wi\t b ter. racte .t h et hyl
et o AR MO 2 p P e 0 P o
acetate. Thgas GgRitioh PBESR!, WAréthbBgtaf¥e(n. TRgNesdd Bdaul! ahe, mittlifer ed and
WO 2006/ 018280 PCT/ EP2005/ 008889 ' _ _ _
_ 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 (C10H13NOQ3); MS (ESI): 196

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

5-Chloro-1',2",3',6'-tetrahydro[2,4"|bipyridinyi
15 Butyllithium (15% in hexane; 7.6 ml) was added dropwise to a solution of 2-
bromo-5-chloropyridine (2.0 g) in diethyl ether (50 mi) at —78°C and, after
one hour, a solution of N-tert-butoxycarbonyl-4-piperidinone (2.1g) 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, filkered and concentrated.
The residue was treated with thionyl chioride (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(ES!): 195
(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 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




100 concentrated. The product with the nol ecul ar weight of 229.24 (Cl 3H11
NO3); Ms (ESI): 230 (MtH+) was obtained in this way.
5- But oxypyri di ne- 2-carboxylic acid 5 Sodi um hydride (50%in oil, 250 ny)

was added twa@%%gi di ne-2- carboxylic acid bg,&zﬁégwq?@aggé (2.0 9

di ssolved in and, after gas evolution ceaséed, r onobbut ane
(0.72 g) was added. The m xture was heated at 90C for 6 hours. It was
diluted with water and extracted with ethyl acetate. The organi c phase was
~dried over magnesium sul fate and 10 comgentrated. The resi due was

hydr ogenated in anal ogy to nethod B. The product with the nol ecul ar wei ght
of 195.22 (C1OH1I3NG3); Ms (ESI): 196 (MtH+) was obtained in this way.

5- Chl oro- 1' wads, donéenttRba 2l Yrdadci] RitRY kel r!i%lecu'}a‘ms Reigrt! bf higeed 15% i n
hexane; 7.6 m) was added dropw se to a solution of 2-

br onmo- 5- chl e bpy13QINZ; MB(BSY) 197 (bi+etH) yaseobtamedso this)wat. - 78C and, after
one hour, a solution of N-tert-butoxycarbonyl-4-piperidinone (2.1 g) in

di ethyl ether (10 m) was added dropw se. After 30 m nutes, water was

cautiously angphIoﬁﬂﬂfriﬂhﬁzfﬂ)}gyé{b_ﬁe%ser@ébfwgawjdth et hyl acetate. The 20
or ganic ghase was dried over sodiumsulfate, ‘filtered and concentrated.

The residueAnanxtvie gf éd(ﬁinplnInrqnwidiry?—y&hd;-bygm%ycm@exwecammm acidﬁnd t he
' ' ifi ' PLC.. T
o oduct w ¢ RVEESES LA SNhR R (S IS rRarBh SR BRSO et Sos

(MrH+)  was  Abgriaddiionnot asemBy4 ndlp the mixture is again heated at 60°C for

5-Chloro-1',2',3",4",5",6' -hexahydro[ 2,4'] bi pyridinyl Platinum dioxide (58
' my) was add@®miButesni Thereoalgd Seanlien onikture was, gilufed with water and

‘tetr ahydr of gaghd @ vitH §RhR¥OmeRheTehe?RqL Sy bh%eeh%tseacgjggte@ t qu(’}er argon.
' 10 with sodium bicarbonate solution and extracted with dichloromethane. The
organic phase was dried over sodium sulfate 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% in hexane; 15 ml) was added dropwise to a solution of
2-bromo-5-chloropyridine (3.8 g) in diethyl ether (80 ml) at -78°C and, after
one hour, a solution of 4-oxocyclohexanecarboxylic acid ethyl ester (3.7 g)
in diethyl ether (10 ml) 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 suifate, 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 with the appropriate fluoronitrobenzene and subsequent
hydrogenation by method C and method B:
2-Methyl-4-(5-methylhexahydropyrrolof3,4-b]pyrrol-1-yl)phenylamine
30 1-(4-Aminophenylhexahydropyrrolo[3,4-b]pyrrole-5-carboxylic acid

tert-butyl ester



The at nosphere was replaced by hydrogen and the m xture was vigorously 30
stirred for 3 hours. The catalyst was filtered off wth suction and the
filtrate WO 2006/ 018280 PCT/ EP2005/008889 101 was concentrated. The

pr oduct Wt-g%(?taylﬁr@ﬁczgoar wei ght of 196. 68 (CloH1§9%§200565%§9 197

(MtH+) was Inthis way.

4- (5-Chl oropyridi n-2-yl)cycl ohex-3-enecarboxylic acid 5 A m xture of

4- (5-chl oropyri di n-2-yl)-4-hydroxycycl ohexanecarboxylic acid ethyl ester
(1.6 g) and sulfuric acid (5 M) is heaped at 60C for 15 m nutes. After
addition of water (0.4 ml) the mxture is again heated at 60C for 20

m nutes. The cool ed reaction m xture was diluted with water and washed

wi th dichl o ,ﬂ’mrhﬁ:ﬁﬁz_ﬂ-reﬁ)?}% Wesioa%- ) _D%IIF!? 0 it h sodium
bi car bonat e gol ution a#d xt rgﬁ'{"'%"ﬁ’%@f‘ﬁ’ di C?’I[Ig%’ Hm}f%g. %Xyilgra\g&a&ni c phase
was dried otesi-bgiytiestersul f ate and concentrated. The product with the

ol I ht of 237.69 ((C12H12CI NO?) ; 1): 238 (M-Ht bt ai ned
A C PR QP e Sk (s e R s I R B
acid ethyl gstsiity] Bsteyld ddd Bgﬁ@ﬁwe)woﬂ?pgﬁggg 15 m) was added dropw se to

. .rn
-a solution of 2-brono-5-chl Io_r opyri di ne in diethyl ether (80 m) at
-78C and af(éBerayk1Wodiazaspisgd dinam7 of)-2-nmtbyipbenyiamemecar boxyl i ¢ aci d

hyl . i n, di.et hyl . (10.m dded d ise. Af 30
e et ey grietlive Bous bl i hlaReloRE o7 8 SEavIE BBty w (1
ethyl acet apg. elfhmatad iy dRbRSRIOAS TH ﬂnﬁh@is Scﬂ‘diﬂ-ﬁérflzz_l-ﬁ Gazhi | tered

~and concentrated. The residue was purifi by preparati HPLC. The
- product . wi t ¥Rt 4]nananeulisadeseigd forf ezaBples il d14We8CIONEs).; 1980,E88) . 284
' (I\/Hr'Hf) was 2%)ai ned in this way. 25
10 7-(4-Aminophenyl)-2,7-diazaspiro[4.4]nonane-2-carboxylic acid tert-butyl
.ester
7-(4-Amino-2-fluorophenyl)-2,7-diazaspiro[4.4]nonane-2-carboxylic acid
tert-buty] ester
7-(4-Amino-3-methylphenyt)-2,7-diazaspiro[4.4]nonane-2-carboxylic  acid
15  tert-butyl ester
| [2-(4-Amin0phenyl)octahydrocyclopenta[c]pyrrol-4-yl]dimethylamine
(Dimethyl(octahydrocyclopenta[c]pyrrol-4-yl)amine was prepared from
2-tritylhexahydrocyclopentalclpyrrol-4-one (Eur. J. Med. Chem. 1991, 26,
889) by reductive amination with dimethylamine (method G) and
20 subsequent elimination of the trityl group by treatment with hydrochloric
acid.)




The follow ng anilines were obtained by reacting the appropriate cyclic
am ne with the appropriate fluoronitrobenzene and subsequent hydrogenation
by nmet hod C and net hod B:

2- Met hyl ydropyrrol o[ 3, 4-b] pyrrol -1 30
1-(4- Anlnophenqﬁg exanydropyrrol o[ 3, 4- b] pyrrol e-5- chﬁgéeﬁﬁg%@gg%gg
tert-butyl ester WO 2006/018280 PCTI EP2005/ 008889 102

1- (4- Am no- 2- f | uor ophenyl ) hexahydr opyrrol o[ 3, 4-b] pyrrol e-5-carboxylic acid
tert-butyl ester (The preparation of 103
hexahydropyrrol of 3, 4-b] pyrrol e-5-carboxylic acid tert-butyl ester is
descri bed in W2002070523.) 5 Claims

4- (1-Benzyl -1, 7-di azaspi ro[ 4. 4] non-7-yl ) - 2- net hyl phenyl am ne (The benzyl
protective group of this building block e.g. in exanple 88 can be

el imnated by hyAragepaindofthéliermsyiatihesi s of 1-benzyl -1, 7-di aza-
spiro[4.4] nonane is described for exanple in J. Med. Chem 1990, 33, 2270)
10 7-(4- Ami nophenyl) -2, 7-di azaspi ro[ 4. 4] nonane- 2- carboxylic acid tert-butyl
ester 7-(4-Am no-2- quorophenyI) 2, 7-di azaspi r o[ 4. 4] nonane- 2- car boxyl i c
acid tert-butyl ester

7- (4- Am no- 3- net hyl phenyl ) -2, 7- di azagpi r o[ 4. 4] pon -2-carboxylic acid 15
tert-butyl ester [2-(4- Anli nophe nykt)octa hythToBycl ope nta [c]

pyrrol -4-yl]d irrethé ﬁ
(Di nmet hyl (oct ahydro §I c] Mrrol ne V\‘é @ar ed from
2-trityl hexahydrocycl op [c] pyrrol 4 bne ( Ebr Med. Chem 1991, 26,
889) by reductive am natl on-with dinet hyl ami neaﬂcef,}od (©) elnd
5 ‘in which the meanings are
A LD G

independently of one another N, C(R3);
or

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

heterocyclic radical to result overall in a bicyclic system;

R3 H, F, Cl, Br, 1, OH, CFs, NO;, CN, OCFj;, 0-(C4-Cg)-alkyl, O-
(C1-Cs)-alkoxy-(C1-Cy)-alkyl, S-(C4-Ce)-alkyl, (C4-Cs)-alkyl,
15 _ (C2-Cg)-alkenyl, (C3-Cg)-cycloalkyl, O-(C3-Cg)-cycloalky!, (Cs-
' Cg)-cycloalkenyl, (Co-Cs)-alkynyl, (Co-Cg)-alkylene-aryt, O-(Co-
Cs)-alkylene-aryl, S-aryl, N(R4)(R5), SO,-CHs;, COOH, COO-
(C1-Ce)-alkyl, CON(RB)(R7), N(R8)CO(R9), N(R10)SO,(R11),

CO(R12), (CR13R14),-O(R15);

20
R4, R5, R6, R7, R8, R10

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




20 subsequent elimnation of the trityl group by treatnment with
hydrochloric acid.) WD 2006/018280 PCTI EP2005/008889 103 Clains 1. A
conpound of the formula | 0 AA-Br\ RL GD 5 in which the neanings are A, ,
D, G indepe another N, C(R3); or gro roups D
and G are inwg;%dg\o/%fgisseﬂg%) 10 and form toget her ﬁtlégr%g-sﬁep%gged
carbocyclic or heterocyclic radical to result overall in a bicyclic
system R3 H F, d, Br, I, OH CF3, N2, CN, OCF3, O (Cl-C6)-alkyl, O
(G -C4)-al koxy-(C1-C4)-al kyl, S (G -Cojpml kyl, (G -C6)-al kyl, 15

(C2-Co) -al kenyl, (C3-C8)-cycloal kyl, O (C3-C8)-cycloal kyl, (C3

C8) - cycl oal kenyl, (C2-C6)-al kynyl, (Co-C8)-alkylene-aryl, O (Co-

C8)-al kyl ene-arylpy S-aryl, N(R4)(R5), SO2-CH3, COOH, COO (G -06)-alkyl,
CON(R6) (R7), N(R8)COR9), N(R10)S2(R11), CAR12), (CR13R14)x Q R15); 20
R4, R5, R6, R7, '@Par@ﬂd %%ﬁ?ntly of one another H, (Cl-C8)-alkyl;

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 O-f

further heteroatoms from the group of NH, N-(C4-Cs)-alkyl,

oxygen and sulfur;

R9, R11, R12

10 independently of one another H, (C1—CB)-alkyJ, aryl;

R13, R14

independently of one another H, (C4-Cg)-alkyl;
15 R15  H, (C4-Ce)-alkyl, aryl;
X 0,1,2,3,4,5,6;

R1 H, (C4-Cs)-alkyl, (C3-Cs)-alkenyl, (C3-Cs)-alkynyl;
20 | | |
X N(R16), O, a bond, (R17)C=C(R18), C=C, a group of the
formula (CR19R20),, in which one or two (CR19R20) groups

may be replaced by Y to result in a chemically reasonable
radical;

25



WO 2006/ 018280 PCT/ EP2005/008889 104 or R4 and R5, R6 and R7 form

i ndependently of one another optionally together with the nitrogen atomto
whi ch they are bonded a 5-6 nenbered ring 5 which, apart fromthe nitrogen
atom may ahgo 3 1 further heteroatons frompidyg ,

N- ( Cl- C6) - al k%‘?méi’ﬂ?e’f? and sulfur; R9,RL1, R12 10 indgggﬁggqup%&!gf
another H (G -C8)-alkyl, aryl; R13, R14 independently of one another H,
(G-C8)-alkyl; 15 RI5 H (C-C5)-alkyl, aryl; x 0,1,2,3,4,5,6; RL H,

(G -C8)-al kyl, (C3-Cp)-al kenyl, (C3-C6)gsal kynyl; 20 X N(R16), 0, a bond,
(R17)C=C(R18), C4,, a group of the formula (CRLI9R20)y, in which one or two
(CR19R20) groups mnay be replaced by Y to result in a chemcally reasonabl e
radical; 25 WO 2§06/ 088 2B3(\(RET) 2605/ 008889 105 Y O S, N(R21), C=Q

R16, R17, R18 independently of one another H (G -C8)-alkyl;

R16, R17, R18

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

5
R19, R20
independently of one another H, (C-Cy4)-alkyl, where R19 and
R20 in the y groups may in each case have identical or
different meanings;
llO '
y  1,2,3,4,5,6;
R21 H, (C+-Cs)-alkyl;
15 E 3-14 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, F, ClI,
Br, I, OH, CF3;, NO;, CN, OCFs3, oxo, O-(C4-Cg)-alkyl, O-(C+-
C4)-alkoxy—(C1-C4_)~alkyl, 5-(C1-Ce)-alkyl, (C4-Cg)-alkyl, (Co-
20 | Ce)-alkenyl, (C3-Cg)-cycloalkyl, O-(C3-Cg)-cycloalkyl, (C3-Cg)-
cycloalkenyi, O-(Cs-Cg)-cycloalkenyl, (C,-Ce)-alkynyl, (Co-Cg)-
alkylene-aryl, O-(Co-Cs)-alkylene-aryl, S-aryl, N(R22)(R23),
S02-CH;, COOH, COO0-(C4-Cg)-alkyl, CON(R24)(R25),
. N(R28)CO(R27), N(R28)S0O,(R29), CO(R30) and be mono- or
25. bicyclic; '




5 R19, R20 independently of one another H, (Cl-C4)-al kyl, where R19 and
R20 in the y groups may in each case have identical or different neanings;
10y 1,2,3,4,5,6; R21 H (G -C8)-alkyl; 15 E 3-14 nenbered bival ent carbo-

or het erocyqio@goeieh Sigguct ure having 0-4 het eroat up of N,
0 and S, which may optionally have substituents frg;nﬁ{%gggar’%@gagégH, F,

a, Br, I, OH CF3, N2, CN, OCF3, oxo, O(G-0C6)-alkyl, 0-(G -
C4) - al koxy-(d -C4)-al kyl, S-(C-0C6)-alkyl, (C-0C6)-alkyl, (C2 20
Co6) - al kenyl, (C3-C8)-cycloal kyl, O (C3:€8)-cycl oal kyl, (C3-C8)-
cycl oal kenyl, O (C3-C8)-cycl oal kenyl, (C2-C6)-al kynyl, (Co-C8)- _
al kyl ene-aryl, O (Co-C8)-al kyl ene-aryl, S-aryl, N(R22)(R23), S02-CH3,

- COOH, COO- (G - CoR22l ReB, REINRBBAREE2RP8  N(R26) CQ(R27) , N(R28) SC2( R29) ,
CO(R30) and be nmono- or 25 bicyclic; W 2006/ 018280 PCT/ EP2005/ 008889 106

R22, R23, R24, R25, %2& dﬁﬁa f one anether,.H (G -C6)-al kyl,
aryl; or R22 and RZC?,?I@&B andé@@% In ié%réﬁd{ecgﬁﬁya%‘?ylbﬁéll’anot her
optionally togetgler with the nitrogen atomto which they are bonded a 5-6
menbered ring

R22 and R23, R24 and R25

5 | 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;-Cg)-alkyl,
oxygen and sulfur;

10
R27, R29, R30

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

K a bond, C=C, (R31)C=C(R32), a group of the formula
15 ' | (CR33R34), in which one or more (CR33R34) groups may be
replaced by Z to result in a chemically reasonable radical,
preferably a bond, O, OCH,, CH,0, S, SO, SO, N(R35),
N(R36)CO, CON(R37), (C(R38)(R39)),, CO, (R31)C=C(R32),
C=C, SCH,, SO,CH;;

20
v 1,2,3,4;
R31, R32, R35, R36, R37, R38, R39
- independently of one another H, (C4-Cg)-alkyl;
25

Z 0, S, N(R40), CO, SO, SO,




whi ch, apart fromthe nitrogen atom may also include 0-1 further
het eroatons fromthe group of NH, N (Cl-C6)-al kyl, oxygen and sulfur; 10
R27, R29, R30 independently of one another H (G - CG) al kyl, aryl; K a

bond C=C, 1@0@%‘5 a group of the formula 1 ﬁ%ﬁ héla Whi ch
one or nore (CR33 g groups may be replaced by Z t0 résu baa#aé]9
chem cally reasonable radical, preferably a bond, 0, OCH2, CH2O S, SO

S2, N(R35), N(R36)CO CON(R37), (C(R38)(R39)),,, CO (R31)C=C(R32), C a,
SCH2, SO2CH2; 20 v 1, 2, 3, 4; R31, R3@7 R35, R36, R37, R38, R39 .

i ndependently of one another H (G -C8)-alkyl; 25 Z 0, S, N(R40), CO SO
SO2; WO 2006/ 018280 PCT/ EP2005/008889 107 R33, R34 independently of one
~another H, (G -C8)-alkyl, hydroxy-(Cl- C4)-alkyl, hydroxy,

(Cl-A4)-al koxy-(Cl-C4)-al kyl, where R38 5 and R39 in the z groups may in
each case have |FggtR§gl or different neanings; z 1, 2, 3, 4, 5, 6; 10
R40 H, (C1-CB)- '

independently of one another H, (C4-Cs)-alkyl, hydroxy-(C1-
Cq)-alkyl, hydroxy, (C-Cs)-alkoxy-(C1-Cs)-alkyl, where R38
5 and R39 in the z groups may in each case have identical or

different meanings;
z 1,2,3,4,5,6;
10 R40 H, (C4-Cg)-alkyl;

- R2  H, (C4-Cg)-alkyl, (C1-Cg)-alkoxy-(C1-C4)-alkyl, (Cs-Cs)-alkenyl,

' (C3-Cg)-alkynyl, a 3 to 10-membered mono-, bi-, tri- or

_ spirocyclic ring which may include 0 to 4 heteroatoms

| 15 - 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, CF;, NO,, CN,

(C4-Ce)-alkyl, O-(Cs-Cg)-alkyl, (C4-Cqy)-alkoxy-(C4-Cy)-alkyl,

_ (Co-Cg)-alkylene-aryl, oxo, CO(R41), CON(R42)(R43),

20 hydroxy, COO(R44), N(R45)CO(C4-Cg)-alkyl, N(R46)(R47),
SO2CHs, SCF3 or S-(C4-Cg)-alkyl;

R41, R42, R43, R44, R45, R46, R47
independently of one another H, (C4-Cg)-alkyl;
25 or

R42 and R43, R46 and R47




R2 H (Cl-C8)-al kyl, (Cl1-C8)-al koxy-(Cl-C4)-al kyl, (C3-C8)-alkenyl,
(C3-C8)-al kynyl, a 3 to 10-nmenbered nono-, bi-, tri- or spirocyclic ring
which may include O to 4 heteroatons 15 selected fromthe group of oxygen,

nitrogen an 3@? the ring system may add stituted-
by one or ﬁvof??dodfﬁl(% ol | ow ng substituents: d’b“l@?ﬁb@%}ﬁﬁ@ '
(C1-Co)-al kyl, O (C1-C8)-al kyl, (Cl-C4)-al koxy- (Cl 4) - al kyl

(Co-C8B) - al kyl ene-aryl, oxo, CO(R41), CON(R42) (R43), 20 hydroxy, COQ( R44) ,

N( R45) CQ( C1- C6) - al kyl , N(R46) (R47), S@CH3, SCF3 or S-(Cl-C6)-al kyl; R41,
R42, R4A3, R44, RA5, R46, R47 independently of one another H, (Cl-C8)-alkyl;
25 or R42 and R43, R46 and R47 WO 2006/ 018280 PCT/ EP2005/ 008889 108 form

i ndependent |y of one RAAtIREEpeld I et atomto
whi ch they are bonded a 5-6 I?ns rfﬂ ?fﬁhﬁgé}gﬁﬁl ,twé‘gg Ecﬁl;f‘etlgénﬁ\{v @gﬁél]trogen
atom may al so i ncl udeitrogen ammtthemhidetfwyoaiteohmmdedom& -8 enembenzdofing\H,

"N (C1-C6) - al kyl, 50x nan r; Kand to ether fo atricyclic
system where the ri ng‘g ya Fﬁd@ ﬂ?&"hpﬁfp%"‘ 8 Yh@EObE‘CLLﬁeuP'eﬂt ed,

partially saturated 1fQraer W&ébﬁf@ﬁ@¢r&ﬁdthb” g oFfr\ﬁ#? lkgie 3 -
ring atonms; Qbi-, tri- or spirocyclic satu ated or par aI unsat ur at ed
ring 5 | oxygen and sulfur;

E, Kand R2

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

atoms;

Q bi-, tri- or spirocyclic saturated or partially unsaturated ring

structure having one nitrogen atom and 0-3 further

15 . heteroatoms selected from the group of N, O and S, where the

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

and where the ring system may be substituted by one or more

of the following substituents: F, OH, CF3, CN, OCF3;, oxo, O-

(C1-Cg)-alkyl, (C1-C4)-alkoxy-(C4-C4)-alkyl, (C41-Cg)-alkyl, (C,-

.20 Ce)-alkenyl, (Co-Ce)-alkynyl, CO(R51), (CR52R53),-R54,
'CO(CR52R53),-R55; '

R51 H, (C1-Cs)-alkyl;

25 R52. R53

independently of one another H, (C4-Cs)-alkyl, OH, (C3-Cg)-
cycloalkyl, (C4-C4)-alkoxy-(C+-Cylalkyl;




structure having one nitrogen atomand 0-3 further 15 heteroatons sel ected
fromthe group of N, 0 and S, where the rings of the structure may be
spiro-linked, fused or bridged, and where the ring system may be

- substituted re of the follow ng substi : 3, CN,
OCF3, oxo, wwo AR S %1l sy al koxy-(Cl-m)?mé??°€%9%§ﬁ| kyl |
- (€2 20 Co6)-al kenyl, (C2-C6)-al kynyl, CO R51), (CR52R53)0 R54, CO(CR52R53)P
" R55; R51 H, (Cl1-C6)-alkyl; 25 R52, R53 independently of one another H,
(C1-C8)-al kyl, OH, (C3-C8)- cycloal kylpo( CLl- C4) - al koxy- (C1-C4) al kyl ; WO
2006/ 018280 PCT/ EP2005/ 008889 109 o, p independently of one another 0, 1,
.2, 3, 4, 5, 6; R54, R55 5 independently of one another OH,
O (G -C8)-al kyl, CON(R56)(R57), N(R58)COR59), N(R60)(R61), CO2(R62),
SO2Me, CN, a 3-10 nenbered ring systemhaving O to 3 heteroatons sel ected

fromthe group of llJ\I i dgnuv/@fg@flar@%é}g:gug?gi%e@ by one or nore of

the following 10 Substituents: )=al kyl
O (C1-C8)-al kyl, COR63), oxo, OH R56, R57, R58, R59, R62, R63
i ndependently of one another H, (Cl-C8)-alkyl; 15 or R56 and R57

R54, R55

5 independently of one another OH, O-(Ct-Cg)-alkyl,
CON(R56)(R57), N(R58)CO(R59), N(R60)R61), CO,(R62),
SOz: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

10 substituents: F, Cl, Br, CFs, (C4-Cg)-alkyl, O-(C-Cs)-alkyl,
CO(R63), oxo, OH;

R56, R57, R58, R59, R62, R63

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

15 : 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 atom, may also include 0-1 further
20 | heteroatoms from the group of NH, N-(C:-Cg)-alkyl,
oxygen and sulfur;
- R60, R61

independently of one another H, (C4-Cg)-alkyl, (C1-Cy)-
25 . - alkoxy-(C1-C4)-alkyl, (C»-Cg)-alkenyl, (C-Ce)-alkynyt,
CO(R64), (CR65R66)4-R67, CO(CR68R69)-R70; or
R60 and R_61 form together with the nitrogen atom to




formoptionally together with the nitrogen atomto which they are bonded a
5-6 nenbered ring which, apart fromthe nitrogen atom may al so include
0-1 further 20 heteroatons fromthe group of NH, N (G -C6)-al kyl, oxygen

and sul fur; V\E@ngﬁﬂqézlg ependently of one anot her I—g(pggﬁ%%@?@% 9

(C1-C4)- 25 al koxy-( )-al kyl, (C2-C6)-al kenyl,

CO R64), (CR65R66)qg R67, CO(CR68R69),-R70; or R60 and R61 form together
with the nitrogen atomto WO 2006/ 018280 PCT/ EP2005/ 008889 110 whi ch they
are bonded a 4 to 10-nenbered nono-, kilg or spirocyclic ring which, apart
fromthe nitrogen atom conprises 0 to 3 additional heteroatons sel ected
from the group of N, O and S and nmay additionally be 5 substituted by one

~or nore of the following wHBRlthéyar Bonfled 94 A -rﬁ&%be%cfﬁopgi%)biﬁ' kyl',
(G-06)- alkyl, CQ(R71), oxo, OH (G -C4)-al koxy-?Cl- 4) - al kyl,
hydr oxy- (Cl - C4) - al kyl , CONERIIZIQCREIR) ring M(HReh )ap@iRirsin, this( mir6y¢mRaim,
CO2(R78), SO2Me; 10 R64, R65,. R66, ~R68, Rrl, R7 R73 74. R75, R76,
R77, R78 independent |y of “BRRI%o? ﬁ%é @g%ﬁ@qld}%tglaa%m,s Se@r"&%ﬂ% and R77
: ' the group of N, O and S and may additionally be
5 - substituted by one or more of the following
substituents: F, CI, Br, CFs;, O-(C4-Cs)-alkyl, (C1-Cg)-
alkyl, CO(R71), oxo, OH, (C¢-C4)-alkoxy-(C4-C4)-alkyl,
hydroxy-(C4-C4)-alkyl, CON(R72)(R73),
N(R74)CO(R75), N(R76)R77), CO2(R78), SO,Me;

10
R64, R65, R66, R68, R69, R71, R72, R73, R74, R75, R76, R77,
R78
independently of one another H, (C4-Cg)-alkyl;
or
15 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
heteroatoms from the group of NH, N-(C4-Ce)-alkyl,
20 ' oxygen and sulfur;
q,r independently of one another 0, 1, 2, 3, 4, 5, 6;
R67, R70
25 independently of one another OH, O-(C4-Cs)-alkyl,

CON(R79)(R80), N(R81)CO(R82), N(R83)(R84),
CO2(R85), SOMe, CN,__a 3-10 membered ring system




formoptibnally together with the nitrogen atom to whi ch t hey are bonded a
5-6 nenbered ring which, apart fromthe nitrogen atom may al so include
0-1 further heteroatons fromthe group of NH, N (Cl-C6)-al kyl, 20 oxygen

and sul fur; | dently of one another 0, 1, :a RO7,
R70 25 indepém%ggr?lﬂy of one another OH O (Cl- cs)-a!’@r"?”@ﬁ(@%@% R80) ,
N(R81) CO(R82), N(R83)(R84), CO2(R85), SO2Me, CN, a 3-10 nmenbered ring
system WD 2006/ 018280 PCT/ EP2005/008889 111 having 0 to 3 heteroatons
selected fromthe group of N, 0 and §jijwhich may be substituted by F, O,
Br, CF3, (G -C8)-alkyl, O(C -C8)-al kyl, CO(R86), oxo, OH 5 R79, R80,
R81, R82, R83, R84, R85, R386 independently of one another H, (C -C8)-alkyl;

or R79 and R80, R83 and R%Ji%@fo”@%?&%ﬁ%rﬁ%/ s%fec?é@f@ﬁﬁyibgbgﬁ@fépnal ly

together 10 with the nitrogen atomto whic hey "are
menber ed ring which, apartNf©@and Sewhichrmggebe aubsiitutedyy &| €4 BmcFyde 0-1

further heteroatons fromthe rou f NH N (C - -al kyl , _oxygen and
sul fur; 15 the N-oxides th(g‘\r%%g‘ai'ﬂg’ @ﬁgﬁﬂ)ﬁ%ﬁﬁ&%@&y&%’l @Hated salts
thereof. 2. A conpound of the fornula | as clainmed in claim1, in which
t he neani ngs are

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

form independently of one another optionally together

0 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 sulfur;

15 ~the N-oxides thereof and the physiologically tolerated salts thereof.

2. A compound of the formula | as claimed in claim 1,

in which the meanings are

20
A,,D,G
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-
phenylene unit to result overall in a 1,4-disubstituted
25 naphthalene system; preferably independently of one

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




20 A, , D, Gindependently of one another N, C(R3) or groups A and Bor D
and G are each C(R3) and formtogether an ortho- phenylene unit to result
overall in a 1,4-disubstituted 25 napht hal ene system preferabl y

i ndependent ot her N or R3 where th
ni trggen V\Dh; %@Pgill@gggﬂPCT/ EP2005/ %88239 112 at oxél n t%e ri ng |s 0 - 2,

preferably 0 or 1, particularly preferably C(R3); R3 H F, d, Br, CF3,
CN, O (G -Co)-alkyl, O(CA-CA4)-al koxy-(GC- 5 C4)-alkyl, S—(O’-CG)-aI_kyI,
(Ci-Co)-al kyl, (Co-C8)-alkylene-aryl, 119 (Co-C8)-al kyl ene-aryl, N(R4)(R5),
S02- CH3, CO\I(R6)(R7) N(R8) CO(R9), CO(R12), (CR13R14)x Q(R15); preferably
H F d, Br, CF3, CN, O(G-0C6)-al kyl, (G - 06) al kyI 802 CH3

CON(R6) (R7), N R8)CO(F§bmsCFP( Bi@)rm ®3R124);?F 6]% ly
preferably H F, d, 86) al kyl', (C(R 3)(R14)X QRl); very
particularly pref erabl@lfefﬂ%rabeC(@& (Gi -CB) - al kyl; R4, R5, R6, R7, R8 15

i ndependently of one another H, (( -C8)-alkyl; or R4 and R5, R6 and R7
form i ndependently of one another optionally together with the nitrogen
atomto which they are bonded a 5-6 nenbered 20 ring which, apart fromthe

‘nitrogen atom rmax3al 99, FNgl, Bt CF3, CN, O-(C1-Ce)-alkyl, O-(C1-Cy)-alkoxy-(C+-
' 5 Cy)-alkyl, S-(C1-Cg)-alkyl, (C4-Ce)-alkyl, (Co-Cs)-alkylene-aryl,
' O-(Co-Cs)-alkylene-aryl, N(R4)(R5), SO-CHz, CON(RG)(R7),
N(R8)CO(R9), CO(R12), (CR13R14),-O(R15); preferably H,
F, Cl, Br, CF;, CN, O-(C4-Cg)-alkyl, (C4~Cg)-alkyl, SO-CH3,
CON(R6)(R7), N(R8)CO(R9), CO(R12), (CR13R14).
10 | O(R15), patticularly preferably H, F, CI, CF3, CN, (C4-Cs)-
| alkyl, (C{R13)(R14)),-O{R15); very particularly preferably H,
F, Cl, (C4-Cg)-alkyl;

R4, RS, RS, R7, RS
15 - independently of one another H, (C4-Cs)-alkyl;
| o
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
20 ring which, apart from the nitrogen atom, may also include 0-
1 further heteroatoms from the group of NH, N-(C-Ce)-alkyl,

oxygen and sulfur;

R9, R12

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

R13, R14




1 further heteroatons fromthe group of NH, N (Cl-C6)-alkyl, oxygen and
sul fur; R9, R12 25 independently of one another H, (C -C8)-alkyl; R13, Rl4
WO 2006/ 018280 PCT/ EP2005/008889 113 H R15 H, (C -C6)-alkyl; 5 x 0, 1,

2, preferabl cularly preferably 1; Rl ' ;X
N(R16), a bc‘)hfllgozo(ojlg{g?@ﬁg( R18) C, CH2-CHz, YCHZ, 1 éﬁ’gﬁzsﬁ@gg%y
N(RL6), a bond; Y O S, N(R21); R16, R17, R18 15 i ndependently of one
another H (g-C8)-alkyl; preferably HH R21 H (C-C8)-alkyl; E 3-8

menber ed bival ent carbo- or heterocycli@ ring structure 20 having 0-4

het eroatons fromthe group of N, 0 and S, which rmay optionally have
substituents fromthe group of HH F, d, Br, OH CF3, NO2, CN, OCF3,
O (G -Co)-al kyl, O (ClHA)- al koxy-(Cl- C4) al kyl, S-(Ci -C6)-alkyl,
(C1-C6) - al kyl, (cz C6) - al kenyl, O (C3-C8)- cycloal kyl ,

(C3-C8) -cycl oaI kenyl , (C2-C6) 25 al kynyl, (Co-(C8)-al kyl ene-aryl,

O (Co- CB) - al kyl ene- aryl , S WD 2006/ 018280 PCT/ EP20051008889 114 aryl,

" N(R22) (R23), S02- E:I% Ng 581%8%%@)

5 | X 0,1, 2, preferably 0, 1, particularly preferably 1;

R1 H, (C4-Cs)-alkyl;

X N(R16), a bond, (R17)C=C(R18), C=C, CHy-CH,, YCHo,
10 CH.Y, preferably N(R16), a bond:;

Y 0,8, NR21);

R16, R17, R18

15 independently of one another H, (C-Cg)-atkyl; preferably H;
R21 H, (C4-Cg)-alkyl;

E 3-8 membered bivalent carbo- or heterocyclic ring structure

20 having 0-4 heteroatoms from the group of N, O and S, which
may optionally have substituents from the group of H, F, ClI,

Br, OH, CF;, NOz, CN, OCF;, O~(C4-Ce)-alkyl, O-(C4-C4)-
alkoxy-(C1-Cs)-alkyl, S-(Ci-Cs)-alkyl, (C1-Ce)-alkyl, (Cp-Cs)-

alkenyl, O-(C3-Cg)-cycloalkyl, (C;-Cs)-cycloalkenyl, (C2-Cs)-

25 alkynyl, (Cg-Cg)-aIkyfene-aryI, O-(Co-Cs)-alkylene-aryl, S-




N(R28) SO2( R29), CQO(R30) and be nono- or bicyclic; preferably 5-7 nenbered
bi val ent carbo- or heterocyclic ring structure having 0-3 heteroatons from
the group of N, 0 and 5 S, which may optionally have substituents fromthe

(G- ey - at kYO 302, ™0 G5 akenyl o (B P2RRYBRED or 1

S-aryl, N(R22)(R23), S02-CH3, N(R26)CO(R27), CO(RSO) and be nono- or

bi cycl i c; 10 parti cul arl y preferably 5-7 nenbered bival ent carbo- or
heterocyclic ring structure having O-2jjfaeteroatons fromthe group of N, O
and- S, which may optionally have substituents fromthe group of H F, O,
Br, OH CF3, N2, OCF3, O (Cl- C6)-alkyl, (Cl-C6)-alkyl, (C2-C6)-alkenyl,

N(R22) (R23), SO2 15 CH§ CO( era F, d, :
(Cl-C6)- al kyl, O (Cl-CB" 533’-’2)4“@9 'E |§ble¢1é'?:'t ed frﬁ?ﬁ%?gﬁ’
consi sting of VO 2006/ N%Z&ﬁ%ﬂ@mmm%ﬂ%e fitimo8 o Blcyclig;t T ~NJ 5 , N
--CN ~N N-O and which may optionally have substituents fromthe group of

H F, O, Br, OH CF3priiblyE7memberid BRhiaHt kakbo- (d?lhéﬁ@on élld%g
(C2-C6) - aI kenyl N(R22)(R23) S02-CH3, CQ(R30), 5 preferabl %/ a,
OH, CF3, (Gi- C6) al kyl strl@t(n@lh@gr)g 0-3 heteroatoms from the group of N, o) and

Br,
5 S, which may optionally have substituents from the group of
H, F, Cl, Br, OH, CF3, NOz, CN, OCF;, O-(C4+-Cg)-alkyl, S-
(C1—C5)-alkyl,_ -(C1-Cs)-alkyl, (CZ-CS)~aIkenyI,‘ O'(CO“‘CS)‘
atkylene-aryl, S-aryl, N(R22)(R23), SO,-CHs,

N(R26)CO(R27}, CO(R30) and be mono- or bicyclic;

107 ' particularly preferably 5-7 membered bivalent carbo- or
heterocyclic ring structure having 0-2 heteroatoms from the
group of N, O and S, which may optionally have substituents
from the group of H, F, Ci, Br, OH, CF3, NO,, OCF;, O-(Cs-
Ce)-alkyl, (C4-Cg)-alkyl, (Co-Cg)-alkenyl, N(R22)(R23), SO.-

15 - CH3, CO(R30), preferably H, F, Cl, Br, OH, CF3, (C4-Cg)-
alkyl, O-(C4-Cg)-alkyl,

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




|

al kyl; preferably WO 2006/ 018280 PCTI EP20051008889 116 I NN -0 -Nv2-,
-CN - (' and which may optionally have the aforenentioned substituents;
R22, R23, R4, R25, R26, R28 5 independently of one another H,

(G -C8)-al kyyg 2 d R23, R24 and R25 indepen ot her
optionally togetdr?(rer W|t the nitrogen atomto whi CE é%zg selaggn ed a 5-6

menbered 10 ring which, apart fromthe nitrogen atom my also include 0 1
further heteroatons fromthe group of NH, N (C -C5)-al kyl, oxygen and

sul fur; R27, R29, R30 15 independently;jgf one another H, (C -C8)-al kyl; WO
2006/ 018280 PCT/ EP2005/008889 117 K a bond, 0, OCH2, CH2O, S, SO, SO,
N(R35), N(R36)CO N S, CON(R37), (C(R38)(R39))v, CO (R31)C=C(R32), CL,
SCH2, S2CH2, preferably a bond, 0, OCH2, CH2O, S, SO S, N(R35),

N(R36) CO, CON(‘R37), (C(R38)(R39))v 5 CO, (R31)C=C(R32), CL, SCH2, SQ2CHZ,

particularly prefe GH2Or N(R36 (R37),0_( R38)(R39))2
(R31) C=C(R32), C 2 s very\w \W
s | N B
~ 7 O Y -

N'—'N ' S ) . 1

~ =~ < \\/l
Y O X ~r
Yy T - C}

- which may optionally have substituents from the group of H,
F, Cl, Br, OH, CF3, NO;, OCF3 O-(C-Cg)-alkyl, (C1-Cg)-
alkyl, (C2-Ce)-alkenyl, N(R22)(R23), SO,-CH;, CO(R30),

5 p.referabl'y H, F, CI, Br, OH, CF3, (C1-Ce)-alkyl, O~(C4-C)-
alkyl;

~preferably




particularly preferably OCH2, CH20O CON(R37), C EC, SCH2; 10 v 1, 2, 3,
preferably 2; R31, R32, R35, R36, R37, R38, R39 independently of one
another H (G -C8)-alkyl; 15 R2 (G -C8)-al kyl,

(C -A)-alk '10@\% kyl, a 3 to 10- nenbered } hea OF
spi rocycl i cv?(?ng %zsyay include 0 to 3 heter oatrrg@%g?g%?lgééég%m t he
group of oxygen, nitrogen and sul fur, where the ring system may
additionally be substituted by one or nore of the foll ow ng 20
substituents: F, d, Br, CF3, CN, (C-G%) -alkyl, O(C-C8)- alkyl,
(Co-C2)-al kyl ene-aryl, oxo, CO(R41l), CON(R42)(R43), hydroxy,

N(R45) CO(C - C5) -al kyl, N(R46) (R47) or SQ2CH3; preferably (G -C8)-alkyl,
(Cl-A4)-al koxy-(Cl-C4)-alkyl, a 3 to 10-nenbered nono- or bicyclic ring

~~ which may include 09 25 2 het@roatons sglected fromithe group of oxygen,
- nitrogen and sulf ere e nyng Syste y adeid i y be
substituted by gne€ pore of 2t he¢ fol | oand/ substitygents: F, d, Br, CF3,
8

CN, (Ci-C8)-alkyl, (G -C8)-alkyl,” oxo, WD 2006/ 01 PCT/ EP2005/ 008889
118 CO(R41), CON(R42) (R43), N(R45)CO(Ci -C6)-al kyl or SO2CH3; R41l, R42,
R43, R45, R46, RA7 5 independently of one another H, (G -C3)-alkyl; or R42

and R43, R46 and R47 formindependently of ongyanother optionatly together
with /4 X N TR
_ N— | !
| = 7

[ Ng—
—N N ,.—CN_ and

which may optionally have the aforementioned substituents;

R22, R23, R24, R25, R26, R28
-5 ' independently of one another H, (C4-Cg)-alkyl;
or
R22 and R23, R24 and R25

independently of one another optionally together with the
nitrogen atom to which they are bonded a 5-8 membered

10 - 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;

R27, R29, R30

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




the nitrogen atomto which they are bonded a 5-6 nenbered 10 ring which,
apart fromthe nitrogen atom may also include O 1 further heteroatons from
the group of NH, N (G -C6)-al kyl, oxygen and sulfur; Qbi-, tri- or

spi rocycl i c vQt2008/®B2®0 partially unsaturated ri ”chjlgE?ﬁﬁdl@Ibﬁéﬁsé‘aVi ng
one nitrogen atomand 0-3 further heteroatons sel ecte romthe group of

N, O and S, where the rings of the structure may be spiro-Ilinked, fused or

bri dged, and where the ring system may be substituted by one or nore of

the follow ng substituents: F, OH CF3,17CN, 20 OCF3, oxo, O (G -C$)-al kyl,

(Cl-4)-al koxy-(Cl-C4)-al kyl, (C - C6)-al kyl, (C2-C6)-al kenyl,

(C2-C6)-al kynyl, CO(R51), (CR52R53)0 R54, CO(CR52R53)P R55; R51 H,

(C -C6)-alkyl; 2B R52a bdnd, \O) Q0GB! CHZBO0S PST, Ef@g(}ﬁcgmgsmmg@

i ndependent|y of one a]go%er H é? - C8) - al kﬁl’ OH, “(C3-C8) - cycloal kyl ,

(Gi - C4) - al koxy- ( CL- c4) Bre9s.: GONRINddF4Ra8 RB?))@f%(BBdﬁ%%%(R&);L, 2, 3,

4, 5 6; 5 R4, R55 i p n | - akkyl,

CON( R56) (R57), N(R58) C%(Q%S% , QN?%ﬁzRgﬁe%?WO%‘%%@gag 3-10

rr]rcsrrklergd rijn% Sﬁtehm h30i 809 NERDB)1NRIGCOUMOCOR(REY LQOER3BY(RIOYe group

of N, n : ic '

AR | CO, (R31)C=C(R32), C=C, SCH,, SO,CH,, particularly

preferably  OCHz, CH,O, N(R36)CO, CON(R37),
(C(R38)R39))., (R31)C=C(R32), C=£, SCH,, SO,CH,, very

particularly preferably OCH,, CH,0, CON(R37), C=C, SCH;
10 v 1, 2, 3, preferably 2;

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

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

15 R2  (C+-Cg)alkyl, (Ci-Cu)-alkoxy-(C1-C4)-alkyl, a 3 to 10-
_membered mono-, bi-, tri- or spirocyclic ring which may
inciude 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

20 - substituents: F, CI, Br, CF3, CN, (C4-Ce)-alkyl, O-(C4-Cs)-

. alkyl, (Co-Co)-alkylene-aryl, oxo, CO(R41), CON(R42)(R43),
| hydroxy, N(R45)CO(C-Cs)-alkyl, N(R46)(R47) or SO,CHj;
preferably (C1-Cg)-alkyl, (C1-Cs)-alkoxy-(C1-Cy)-alkyl, a 3 to
10-membered mono- or bicyclic ring which may include 0 to

25 ) 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 substituents: F,
Cl, Br, CF3; CN, (C4-Cq)-alkyl, O-(C4-Cs)-alkyl, oxo,




may be substituted by one or nore of the following substituents: F, d,
Br, CF3, (Cl1-C8)-alkyl, O (Cl-C8)-alkyl, CQO(R63), oxo, OH 15 R56, R57,
R58, R59, R62, R63 independently of one another H (C -C8)-alkyl; or R56

and R57 for womgosmaddaea oget her with the nitrogen peanepoonbiogBsgdey 20
are bonded a 5-6 nenbered ring which, apart fromthe nitrogen atom may

al so include 0-1 further heteroatons fromthe group of NH,

N- (Cl-C6) - al kyl, oxygen and sul fur; R60, R61 25 independently of one
another H, (G -0C6)-al kyl, (Cl-C4)- al kb8y-(Cl-C4)-al kyl, (C2-0C6)-al kenyl,
(C2-C6) -al kynyl, WO 2006/ 018280 PCT/ EP2005/008889 120 CO(R64), (CR65R66)(
R67, CO(CR68R69)rR70; or R60 and R61 formtogether with the nitrogen atom

to which they are bonGeqRd1% t CORREDIRABY NMRIR4S)D(C OCs)SHlkylOCYEl i C
ring which, apart fromthe nitrogen atom conprises 0 to 3 5 additi onal

het er oat ons sel ect ed fPabthe group of N, 0 and S and nmay additionally be
substituted by one or nore of the follow ng substituents: F, O, Br, CF3,
O (G-C8)-alkyl, (G- C6)-alkyl, COR71), oxo, OH,

- (G -C4)-al koxy- (G -C4)-al kyl, hydroxy-(Cl-C4)-al kyl, CON(R72) (R73),

N(R74) CO(R75), 1B4M(R48)RRZ/R45RE6RR8Y, SO2Me; R64, R65, R66, R68, R69,
R71, R72, R73, R74, R75, R76, R77,

5 : independently of one another H, (C4-Cg)-alkyl;
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
10 | ring which, apart from the nitrogen atom, may also include 0-
1 further heteroatoms from the group of NH, N-(C4-Cs)-alkyl,
oxygen and sulfur;

Q bi-, tri- or Spirocyclic saturated or partially unsaturated ring

15 structure having one nitrogen atom and 0-3 further

heteroatoms selected from the group of N, O and S, where

the rings of the structure may be spiro-linked, fused or

bridged, and where the ring system may be substituted by

o one or more of the following substituents: F, OH, CF3, CN,

20 ' OCF3, oxo, O-(C+-Cg)-alkyl, {C1-Cs)-alkoxy-(C1-C,)-alkyl, (C+-

| ' Ce)-alkyl, (Co-Ce)-alkenyl, (C-Ce)-alkynyl, CO(R51),
(CR52R53),-R54, CO(CR52R53),-R55; |

R51 H, (C1-_Cs)-alkyl;
25 |

R52, R53




R78 i ndependently of one another H (Cl-C8)-alkyl; 15 or R76 and R77 form
optionally together with the nitrogen atomto which they are bonded a 5-6
menbered ring which, apart fromthe nitrogen atom may al so include 0-1
further het 0VBR0 omthe group of NH, N (G - n and
sul fur; q,v(r]g?zndepe%g\oil y of one another 0, 1, 2, S?Tlgbbgbslgﬁéggg R70 25
|ndependently of one another CH O (C -C8)-al kyI CON(R79) (R80) ,
N(R81) CO(R82), N(R83)(R84), CO2(R85), SO2Me, CN, a 3-10 menbered ring
system having 0 to 3 WD 2006/ 018280 PdNLEP2005/ 008889 121 het eroat ons
selected fromthe group of N, 0 and S, which nmay be substituted by one or
nore of the followng substituents: F, d, Br, CF3, (Ci C8) - al kyl,
O (G -C8)-alkyl, CO RB8¢perachtly@f eRE’rfP

y 3 orfe Bﬁgth ﬂ<y| o) R79 i?é@IRQO

R86 |ndependently of one anothéer H (G

and R84 10 form i ndepepvgtaalky), - @d@'@mﬂﬁbrcdgtkonal ly together with the
nitrogen atomto which they are bonded a 5-6 nenbered ring which, apart
fromthe nitrogen atom my al so include O-

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

R54, R55

independently of one another OH, O-(C4-Cg)-alkyl,
CON(R56)(R57), N(R58)CO(R59), N(R60)(R61), CO,(R62),
S0:Me, CN, a 3-10 membered ring system having 0 to 3

10 " 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, CFs, (C4-Cg)-alkyl, O-(C4-Cs)-alkyl,
CO(R63), oxo, OH;

15 R56, R57, R58, R59, R62, R63
independently of one another H, (C1-Cg)-alky!;
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)-alkyl, oxygen and sulfur;

R60, R61

25 . independently of one another M, (Ci-Cg)alkyl, (Cs-Cs)-
alkoxy-(C+-Cy)-alkyl, (Cz-Ce)-aIkenyl, (Co-Cg)-alkynyl,




1 further heteroatons fromthe group of NH, N (Cl-C6)-al kyl, oxygen and
sul fur, 15 the N-oxides thereof and the physiologically tolerated salts
thereof. 3. A conpound as claimed in claim1 or 2, in which 20 Q has the

fol l 06/ 018280 PCT/ EP2005/ 00888 7 11/
| 1(2) \?\\xI/\A\Bng %0{2%0%38@\/\14 \1/\\( W \F/)\g V\E(F)) N 5187 Ra&cﬂ%ﬁ;bﬁmﬁ?aﬁ in

whi ch the neanings are W, W2, W38, W, W, W5, W/, W8, W, WO, W 1, W2,
WL3, W4 independently of one another a bond, C=C, 1 to 4- 5 nenbered
al kyl ene or al kylidene chain in which 201 carbon atons outside a double
bond present in the alkylidene chain nmay be replaced by an el enent from
the group of N(R90), O and S; 10 where the carbon atons in the groups of

Egi Eg; rrg: Ee (r), (! |CD(RB€1& (CMB5RBB stt@@ GNS@QG@%R"}O For (kb0 0XO,
yl, O (C1-C6)-al (CR52R53) 0R54, " prefera
( CR52R53) R54; and R61 %)rm 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
-5 _ - 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, CFs, O-(C4-Cg)-alkyl, (C4-
Ce)-alkyl, CO(R71), oxo, OH, (C4-Cs)-alkoxy-(C1-Cy4)-alkyl,
hydroxy-(C4+-C4)-alkyl, CON(R72}R73), N(R74)CO(R75),
10 ~ N(R76)(R77), COx(R78), SO:Me;

R64, R65, R66, R68, R69, R71, R72, R73, R74, R75, R76, R77,

R78
independently of one another H, (C1-Cg)-alkyl;
15 or
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 heteroatoms
20 - from the group of NH, N-(C4-Ce)-alkyl, oxygen and sulfur;

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

R67, R70

25 ' independently of one another OH, O-(C-Cg)-alkyl,
CON(R79)(R80), N(R81)CO(R82), N(R83)(R84), COé(RBS),
S0O;Me, CN, a 3-10 membered ring system having 0 to 3




15 R87, R88, R90 H, (Cl-C4)-al koxy-(Cl-C4)-al kyl, (Cl-C8B)-alkyl, (C2-C8)-
al kenyl , (C2-08)-al kynyl, OO(R51), (CR52R53)0-R54, OO(CR52R53)P R55: 20
R51 H, (Cl-C8)-alkyl: WD 2006/ 018280 PCT/ EP2005/ 008889 123 R52, R53

i ndependent Wwodoosneigpaet her H (G -C8)-al kyl, OH, kyl ,
(C1-A)-al koxy-(C -C4)alkyl; 5 0, p independently o?@o?\?%%%?ﬁg?s%d, 1, 2,
3, 4, 5 6; R54, R55 independently of one another OH O (Cl-C8)-alkyl,
CON(R56) (R57), N(R58)CO(R59), N(R60)(R61), 10 CO02(R62), SO2Me, CN, a 3-10
menbered ring systemhaving O to 3 hetli@loatons sel ected fromthe group of
N, O and S, which nmay be substituted by one or nore of the follow ng
substituents: F, d, Br, CF3, (C-C8)-alkyl, 0-(C- C8)-alkyl, COR63),

~ox0, OH, 15 R56, R57, m&8rodtohs dM&steRGror NAE oakef 1N, ofarRns, aMher H,
(G -Co)-alkyl; or R56 and R57 20 formoptionally together with the

ni trogen atomto whi chMayh&f subsiibirtbdis @16 @erberedof ithe kowing apar t
from the nitrogen at 0§Ubs‘ﬁﬁ.}’erﬁ§:s?, 'd],(:lE#,d%F%: J(Cﬁ-lﬂ',ré-gﬁ(ry!, 0-(C4-Cg)-alkyl,
CO(R86), oxo, OH;

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

or

R79 and R80, R83 and R84

10 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-(C4-Cg)-alkyl,
oxygen and sulfur,

15

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

3. A compound as claimed in claim 1 or 2,
in which

20 Q has the following meanings:




het eroatons fromthe group of NH, N (C -C6)-al kyl, oxygen and sulfur; 25
R60, R61 WD 2006/ 018280 PCT/ EP2005/ 008889 124 independently of one another
H, (Cl-C6)-al kyl, (Cl-C4)- al koxy-(Cl-C4)-alkyl, (C2-C6)-alkenyl,

(C2-C6)-al k I , (CR65R66) q R67, CO(CR68 ; and R61
form t oget hwvaqoﬁmtrogen atomto which theypgag?gzg%%%gg@é% to

10- nenbered nono-, bi- or spirocyclic ring which, apart fromthe nitrogen
atom conprises 0 to 3 additional heteroatons selected fromthe group of
N, O and S and may additionally be supstituted by one or nore of the
~follow ng substituents: F, d, Br, CF3, O (Cl-C8)-al kyl, 10 (Cl-C6)-al kyl,
CA R71), oxo, OH, (Ci1-C4)-al koxy-(Cl-C4)- al kyl, hydroxy-(Cl-C4)-al kyl,
CON(R72) (R73), N(R74)CO(R75), N(R76)(R77), C02(R78), SO2Me; R64, R65, R66,
R68, R69, R71l, R72, R73, F{74, R75, R76,| R77, R78 15] i ndependently of one
~another H, (Cl-C8)-alkyl; nr ,R76 and Ri7 formoptiohally together with the
nitrogen atomto whi cHV|fheyWare boNged AV5- 6 reg/'fi ng which, apart
from 20 the nitrogen af Y y al so iMBllude 0-1 fusdher heteroatons from

the group of NH N-(Cl-C6)-a gyl, oxygen %nd SWTC”\I‘;WM
- ' W W W—W ’
N

I
| 88
R% R

{1); (nn (V)
in which the meanings are
W1, W2, W3, W4, W5, W6, W7, W8, W9, W10, W11, W12, W13, W14

independently of one another a bond, C=C, 1 to 4-

5 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), O and S;

10 where the carbon atoms in the groups of the formulae (1), (i) and
(IV} may be substituted by H, F, OH, oxo, (C4-Cg)-alkyl, O-
(C1-Ceg)-alkyl, (CR52R53),R54, preferably H,
(CR52R53)R54; '

15 R87, R88, R90

H, (C4-Cy)-alkoxy-(C1-Ca)-alkyl, (Cq-Ce)-alkyl, (Cs-Cg)-
alkenyl, (C2-Cg)-alkynyl, CO(R51), (CR52R53),-R54,
CO(CR52R53),-R55;

20 R51 H, (C4-Cg)-alkyl;




g, r independently of one another 0, 1, 2, 3, 4, 5, 6; 25 R67, R70 WO
2006/ 018280 PCT/ EP2005/008889 125 independently of one another OH,

O (G -C8)-al kyI CC]\I( R79) (R80), N(R81) CO(R82), N(R83)(R84), C02(R85H),
SO2Me, CN, d ring system having O to §sdsgel ect ed
fromthe grgYJp of N 0 geand S, which may be substi?éﬂiﬁ%@?\e orérmre of
the follow ng substituents: F, d, Br, CF3, (G-C8)-alkyl, O (Cl-
C8)-alkyl, COR86), oxo, OH R79, R380, R81, R82, R83, R84, R85, R86 10

i ndependently of one another H, (Cl-Cgpsalkyl; or R79 and R80, R83 and R84
form i ndependently of one another optionally together with the nitrogen
atomto which they are bonded a 5-6 15 nenbered ring which, apart fromthe
‘nitrogen atom Rgy, RE30 include 0-1 further heteroatons fromthe group of
NH, = N-(C -C6)-al kyl, oxygen and sul fur; the N-oxides thereof and the

pysroLoarcal Ly ol et esSAgAIAER anotf . BBl 1

PCT/ EP2005/ 008889 126 cycloalkyl, (C1-Cs)-alkoxy-(C4-C4alkyl;
| 5 0, p | independently of one another 0, 1, 2, 3, 4, 5, 8;

R54, Rb5

independently of one another OH, O-(Cy-Cg)-alkyl,
CON(R56)R57), N(R58)CO(R59), | N(R60)(R61),

10 CO2(R62), SO: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 more of the
following substituents: F, CI, Br, CF3, (C41-Cg)-alkyl, O-(Cy-
Cg)-alkyl, CO(R63), oxo, OH;

15
R56, R57, R58, R59, R62, R63
independently of one another H, (C4-Cs)-alkyi;
or
R56 and R57
20 - 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;-Cs)-alkyl, oxygen
. and sulfur;

25

R60, R61




N N R BR89, N

I NRes Ras NN NN::8 RBRe\ ~./ON Ras Ras N N N as

R

\NRB- NNRas O Ras R89 .N~R8B9 Res N N NN R89,ND O \N R89 &\-Re9 N
as VR in which the neanings are: R89 in the group N-R89: H,

(CT-CA4) - al keyy-
(C2-C6) - al kynyl
(G -Co)-al kyl;

10

15

20

25

¢18
. CQR5
R51 H

kyl, (Cl-C6)-al kyl, (C2-C6
(C1-C8)-al kyl ;

124

'independently of one another H, (C4-Cg)-alkyl, (C4-Cy)-
alkoxy-(C4-Cq)-alkyl, (Co-Cs)alkenyl,  (Co-Cg)-alkynyl,
CO(R64), (CR65R66)-R67, CO(CRB68R69)-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 substituted by one or more of
the following substituents: F, Cl, Br, CF3, O-{C4-Cg)-alkyl,
(C1-Cs)-alkyl, CO(R71), oxo, OH, (C4-C,)-alkoxy-(C1-Cq4)-
atkyl, hydroxy-(C4-Cy)-alkyl, . CON(R72)(R73),
N(R74)CO(R75), N(R76)(R77), COx(R78), SO:Me;

R64, R65, R66, R68, R69, R71, R72, R73, R74, R75, R76, R77, R78

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

or

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

q,r

R67, R70

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

prererably H,




WO 2006/ 018280 PCT/ EP2005/008889 127 R52, R53 independently of one
another H (G -C8)-al kyl, OH (C3-C8)- cycloalkyl,
(G -CA)-al koxy-(Cl-C4)alkyl; 5 o, p independently of one another 0, 1, 2,

3, 4, 5, 6; wOZboeirfs ependent|y of one anot her kyl ,
CON( R56)(R57) N( R58) gg(t}gSQ) N(R60) (R61), CO2(R62) %TI@’%@%@% , a 3-10
menbered ring systemhaving O to 3 heteroatons selected fromthe group of
N, 0 and S, which nmay be substituted by one or nore of the follow ng
substituents: F, d, Br, CF3, (C -C8)-&bskyl, O (G -C8)-alkyl, CQR63),
oxo, OH, 15 R56, R57, R58, R59, R62, R63 independently of one another H,
(C1-C8)-alkyl; or R56 and R57 20 formoptionally together with the

nitrogen atomto which inieyendsrgiyboptiedna 5ar§3tﬁ€ﬂb€)1-¢d oL@y -ehidaky) apart
fromthe nitrogen aton&% ﬁal so include 0-1 further heteroatons from the
PRR79

group of NH, N (Cl-Cs) HR@§an andNRANGO(REB).R60, NRBNB84)06/ 018280

PCT/ EP2005/ 008889 128 d@-\%%l}d of~,@n her Ci - kyl ,
(CT- C4) - al koxy- s ,%21\){& ce 3%y memE'ere% ring %ys?t m

having 0 to 3 heteroatoms selected from the group of N, O
5 - and S, which may be substituted by one or more of the
- following substituents: F, Cl, Br, CF, (C4-Cs)-alkyl, O-(Cy-

Cg)-alkyl, CO(R86), oxo, OH;

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

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

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
15 ~ membered ring which, apart from the nitrogen atom, may
also include 0-1 further heteroatoms from the group of NH,

N-(C4-Ce)-alkyl, oxygen and sulfur;

the N-oxides thereof and the physiologically tolerated saits thereof.
20

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

meanings:




(G-A)-al kyl, (C2-C6)-al kenyl, (C2-C6)-al kynyl, CO(R64), (CR65R66)q R67,

CQO(CR68BR69) r R70; or R60 and R61 form together vm'th the nitrogen atomto

whi ch they are bonded a 4 5 to 10- nmenbered nono-, - or spirocyclic ring

whi ch, apar f trogen atom conprises 0 t

het er oatonswgglzzad(yt@é%@rgglmthe group of N, 0 and S aﬁﬁléﬁﬂbb%@ﬂ?{i%%al ly be

substituted by one or nore of the follow ng substltuents Br, CF3,

O (G -C6)-alkyl, (G -C6)-alkyl, 10 CQR71), oxo, OH,

(G -C4)-al koxy-(Cl-C4)-al kyl, hydroxy-{2@ - C4)-al kyl, CON(R72) (R73),

N(R74) CO(R75), N(R76) (R77), CX2(R78), SO2Me; R64, R65, R66, R68, R69, R71,

R72, R73, R74, R75, R76, R77, 15 R78 independently of one another H,

(G -C6)-al kyl; or 6and R77formoptiona||ytogether wi th the nitrogen

atomto which they 0 are bonded a 5-6 menbered ring which, apart fromthe
fget eroatons Nrom the group of

ni trogen atom nmay 0 |ncIu 0-1 further
NH, N (G -C6)-al kyh, o ygen uI fur; depe ntly of one anot her
0, 1, 2, 3, 4, 5, 25 R67, V@;QJOG/ 18 80 P 5/008889 129

|ndependently of ofe & ot byarNO—I O Cl- -al kyl (R79) ( R80),
N( R81) CO( R82) , N(R8 R85) , éeg
I | | |
N N N
RBQ :
\
89
RSQ——N: zO Ragl SN
__/ ) N
R% | }qas
| | .
N
\ A N
RBB
- \,
N N R*¥ O
R RSQ/N\HBQ R
| \

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

H, (C4-Cyq)-alkoxy-(C1-Cy)-alkyl, (C4-Cs)-alkyl, (Co-Cg)-alkenyl,
5 (C2-Ce)-alkynyl, CO(R51), (CR52R53),-R54, CO(CR52R53),-
R55; preferably H, (C4-Cg)-alkyl;

R51 H, (C4-Ce)-alkyl:




SO2Me, CN, a 3-10 nenbered ring systemhaving O to 3 heteroatons sel ected
fromthe group of N, 0 and S, which 5 nay be substituted by F, d, Br, CF3,
(C1-C8) - al kyI O (G-C8)- alkyl, COR86), oxo, OH R79, R380, R81, R82, R83,

R84, R85, 236%@ ?ggntly of one another H, (Cl- I%)I' @ﬂ,@/d IO?&?&QM R79

and R80, R83 an orm i ndependently of one another Optiona t oget her
wth the nitrogen atomto which they are bonded a 5-6 nenbered ring

whi ch, apart fromthe nitrogen atom nay also include 0-1 15 further

het eroatons fromthe group of NH, N (G@27C6)-al kyl, oxygen and sulfur; R39
in the group N(R89)2: independently of one another H, (Cl-C6)-alkyl,
(C1-CA4) - al koxy- 20 (C1-C4)-al kyl, (C2-C6)-al kenyl, (C2-C6)-al kynyl,
C(R64), (CR65RR620RRE7. CO(CR68R69)rR70 or the two R89 radicals form
together with the nltrogen atomto which they are bonded a 4 to

10- menber ed nono- o ni trogen
at om corrprl ses 0 to lgdgéerﬁ%nrﬂ?l%ﬁgb&ar eroa't_l% ?é @‘t%doh 3#:3@1?2 group of
N, 0 and S and may aamldallmna(tjﬁcgeallea;@rs@mtw)amyby one or nore of the

foll ow ng substltuents F, d, Br, CF3, C8) - al kyl, (C1-C6)- alkyl,

CO(R71), ox0, OH, (Cl-CA4)-al koxy-(CL- C4)- aI kyI VO 2006/ 018280
PCT/ EP20051008889 130 hydr oxy- (G - C4) - al kyl , CON(R72) (R73), N(R74)CO(R75),

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

- R54,R55

independently of one another OH, O-(C4-Cs)-alkyl,
CON(RS56)(R57), N(R58)CO(R59), N(R60)(R61), COx(R62),

10 - 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-Cg)-alkyl, O~(C4-Cg)-alkyl,
CO(RB3), oxo, OH;

15
R56, R57, R58, R59, R62, R63
independently of one another H, (C4-Cg)-alkyl;
or
| R56 and R57
20 | form optionally together with thé 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+-Cs)-alkyl, oxygen and sulfur;

25 R60, R61




N(R76) (R77), CO2(R78), SO2Me; preferably H (G -C6)-alkyl, or the two R89
radi cal s- formtogether with the nitrogen atom to which they are bonded a 5
to 6-menbered nonocyclic ring 5 which, apart fromthe nitrogen atom

conprises O f(ﬁy onal heteroatons selected f

and S and H’zg zbgg OZ?QI |y be substituted by one Oé&%&f%@l@ﬁ@ﬂﬁ ol I ovm ng
substituents: Br, CF3, O (C-C8)-al kyl, (Ci1-C6)- alkyl, CO(R71),

oxo, OH, (C1- C4) aI koxy (G-A)-al kyl, 10 hydroxy-(C -C4)-al kyI ,

CON(R72) (R73), N(R74) CO(R75), N(R76)(;387), C02(R78), S02Me. 5. A conpound

of the formula | as clainmed in any of clainms 1 to 4, wherein 15 A, B, D, G
are independently of one another N or C(R3), and the total nunber of

nitrogen atons in thlr'ﬁdé ’gdé'ﬁlyo?fﬁr}]eoé's&ﬁéﬁﬁa)@?’acgf h{l &a |4 ﬂ(rog(ycul arly

preferably 0. 20 6. A co or ffu any”of cl ai ns

1 to 5, in which the(Granialg, arnciCHaiidnyl), @3-COHRynWTH2QOMEBH) CO,

 preferably bont, 0 dSRGREHELCHGREEEIEY ks REO apei ek TS0) ) 2.

 Nrab)co OON(Re7), TSNS D 1L AR LesyBan B BHE R g bbhads a0

- 5 to 10-membered mono-, bi- or spirocyclic ring which, apart
from the nitrogen atom, comprises 0 to 3 additional
heteroatoms selected from the group of N, O and S and may
additionally be substituted by one or more of the following
substituents: F, Ci, Br, CF3, O-(C4-Cg)-alkyl, (C+-Cg)-alkyl,

- 10 CO(R71), oxo, OH, {C4-C4)-alkoxy-(C+-Cy)-alkyl, hydroxy-(C-

' Ca4)-alkyl, CON(R72)(R73), N(R74)CO(R75), N(R76)(R77),

CO,(R78), SO Me;

R64, R65, R66, R68, R69, R71, R72, R73, R74, R75, R76, R77,

15 . R78
independently of one another H, (C4-Cg)-alkyf;
or
R76 and R77
| form optionally together with the nitrogen atom to which they
20 : are bonded a 5-6 membered ring which, apart from the

nitrogen 'atdm, may also include 0-1 further heteroatoms from

' the group of NH, N-(C4-Cs)-alkyl, oxygen and sulfur;
q,r independently of one ancther 0, 1, 2, 3, 4, 5, 6;
25 |

R67, R70




(C(R38)(R39))2, (R31)C=C(R32), C=C, SCH2, s2CH2, very particularly
preferably OCH2, CH2O, CON(R37), (C(R38)(R39))2, C=C, SCH2; where 5 R31,
R32, R36, R37, R38, R39 are i ndependently of one another H, (C -C8)-alkyl.

7. A conpou | in any of clains 1 to 6, i | ings are
10 R2 (gp cg‘?oﬁ’”%‘ﬂ - C4) - al koxy- ( Cl- C4) - al kyl , Beifki2udslosBa 0
mono-, bi-, tri- or spirocyclic ring which may include O to 3 het er oat ons
-selected fromthe group of oxygen, nitrogen and sulfur, where the ring
system may 15 additionally be substitybed by one or nore of the follow ng
substituents: F, d, Br, CF3, CN, (C-C6)-alkyl, O(d-C8)- alkyl,
(Co-C2)-al kyl ene-aryl, oxo, CO(R41l), CON(R42)(R43), hydroxy,

R45 Cl- C6) - al kyl (ﬁﬂjtfe) 47 r abhy, qal kyl,
(NE) C)AL%I koxy)(g &?dg{% r(tg 3}3{?3@&%0 tPY%er :(gﬁr’mng (Cg%?}%%’l ic ring
whi ch may include O t@ON{Rﬁ@)(ﬁBﬁéa,t NtﬁBﬁ)i%@(R&ﬂj TN aﬂd&’?mz@l{ f@@z(éﬂB&xygen

d | f ) em additional ly
Subst [t Ut ed by one. orSHENE éNTeﬂréq& ed iR isysism diaving b s, oo
CN, (Cl-Co6 | kyl, O
N( R4(5) CO(O) o) al ky|r{eg§r°%m§ Qécﬁig&%ﬁﬂ%ﬁe%%%@]cg\%ﬁé%? B
2006/ 018280 PCT/ EP200BAYb8sBbstitlead by F, Cl, Br, CF3;, (C4-Cs)-alkyl, O-(C4-Cg)-

alkyl, CO(R886), oxo, OH;

'R79, R80, R81, R82, R83, R84, R85, R86
independently of one another H, (C4-Cg)-alkyi;
10 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, may also include 0-1

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

R89 in the group N(R89).:

independently of one another H, (C4-Cs)-alkyl, (C1-C4)-élkoxy-

20 (C1-Cy)-alkyl, (Cz-Ce)-alkenyl, (C-Ce)-alkynyl, CO(R64),
(CRB5R66)-R67, CO(CR68R69)-R70; or the two RS89

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

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-Cs)-

alkyl, CO(R71), oxo, OH, (C;-C4)-alkoxy-(Cs-Ca)-alkyl,




I ndependently of one another H, (g-C8)-alkyl; or R42 and R43, R46 and R47
formindependently of one another optionally together with 5 the nitrogen
atomto which they are bonded a 5-6 nmenbered ring which, apart fromthe

ni trogen at I include O- 1 further hetero roup of
NH, N- (G - ngbﬁ\é@"ﬁ%)?ygen and sul fur. 8. Acorrpoeg'?%?%@pmlal as
claimed in any of clains 1 to 7, 10 in which the neanings are A B, D G
C(R3); 15 R3 H F d, Br, CF3, CN, O(C -C6)-al kyl, O (G -C4)-al koxy-(d -
C4)-al kyl, S-(Cl-Cg)-al kyl, (G -C6)-algyl, (Co-C8)-al kylene-aryl,

O (Co-C8) -al kyl ene-aryl, N(R4)(R5), S02- CHS CO\I(R6)(R7) N(R8)CO(R9)

CA R12), (CR13R14) X Q(R15); preferably H,

CO(RL2), (CrIBRI) . R CGRPRIT: Pi%@??%ﬁ%ﬁ” N('?W@&‘@?)

(C1-CB) -al kyl, (O RISIRFEHRTK), @&(RVBWS%M@@\@H@WI&EWH (@ eCeralkyly H F,
a, (Ci1-Co)- aI kyl; very very particularly preferably CH3, F, 25 K4, R5
R6. R7, R8 independer®l eoﬁ‘WCbﬁ@ 9 eiaads fqym Eftgf *@)Wi&h‘ PZ*W nitRgeP0ISND 18280

PCT/ EP2005/ 008889 13t%lw9|ch they are bonded a 5 to 6-membered monocyclic ring

'5 ~ 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

following substituents: F, Cl, Br, CF3, O-(C4-Cg)-alkyl, {C4-Cg)-

alkyl, CO(R71), oxo, OH, (C4-Cy4)-alkoxy-(C4-Cs)-alkyi,

10 ~ hydroxy-(C+-Cy)-alkyl, CON(R72)}R73), N(R74)CO(R75),
N(R76)(R77), CO,(R78), SO:Me.

5. A compound of the formula | as claimed in any of claims 1 to 4,

wherein
15
A B 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,
very particularly preferably O.

20
6.  Acompound of the formula | as claimed in any of claims 1 to 5,

“in which the meanings are

_ K bond, O, CO, OCHz, CH20, N(R36)CO, N-SO,, CON(R37),
25 (C(R38)(R39))2, (R31)C=C(R32), C=C, SCH,; SO:CH,,
preferably bond, O, CO, OCH,, CH20, N(R36)CO, CON(R37),
(C(R38)(R39))2, (R31)C=C(R32), C=C, SCH,, SO,CHy,
particularty preferably OCH,, CH;O, N(R36)CO, CON(R37),




R4 and R5, R6 and R7 independently of one another optionally together with
the. nitrogen atomto which they are bonded a 5-6 nenbered 5 ring which,
- apart fromthe nitrogen atom may also include 0 1 further heteroatons from

the group ' )-al kyl, oxygen and sul f ug;

[ ndependenf?vyd\lgpogir?g@%ﬁgsher H, (Cl-C6)-al kyl; M?C@M@&%’S H,
(C1-Ce)-alkyl; x 0, 1, 2, preferably 0, 1, particularly preferably 1. 9. A
conmpound as claimed in claim1 or 2 20 in which the nmeanings are Q bi -,

tri- or spirocyclic saturated or partijgily unsaturated ring structure

havi ng one nitrogen atomand 0-3 further 25 heteroatons selected fromthe
group of N, 0 and S; where the WO 2006/ 018280 PCT/ EP2005/008889 134 ri ngs

f the struct ' - i o AR
st o o e e (BRREB|([Reah, "R CHRRS PRI e SOOH,, sRAEHINGE, (e 1! R
OH, CF3, CN, OCF3, OpaRiculady- alpreferablg, - COGHY, kox ZH,O, - CATON(RAT),

- (C -C5)-alkyl, (C2-Cs | 2 CB) - al kynyl | R51). (CR52R53)0 R54,
EZO(CRS)ZRSS)?; RSEF); Rsl(ﬁ@?i@%u%%ﬁ )2:6‘%"“9%]y AR, | )0

5 R31, R32, R36, R37, R38, R39

are independently of one another H, (C4-Csg)-alkyl.

7. A compound as claimed in any of claims 1 to 6,
in which the meanings are
10
R2  (C+-Cg)alkyl, (Ci-Cs)-alkoxy-(C4-Cs)-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
15 additionally be substituted by one or more of the following
substituents: F, CI, Br, CF3, CN, (C4-Cg)-alkyl, O-(C4-Cg)-
alkyl, (Co-Co)-alkylene-aryl, oxo, CO(R41), CON(R42)(R43),
hydroxy, N{R45)CO(C4-Cg)-alkyl, N(R46)}(R47) or SO.CHg;
preferably (C4-Csg)-alkyl, (C4-C4)-alkoxy-(C4-Cs)-alkyl, a 3 to |
- 20 : | 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 following substituents: F,
Cl, Br, CF3 CN, (C+-Cg)alkyl, O-(C4-Cs)-alkyl, oxo,
25 : CO(R41), CON(R42)(R43), N(R45)CO(C;-Ce)-alkyl or
SO,CHj; | '

R41, R42, R43, R45, R46, R47




10 R52, R53 independently of one another H, (G -C8)-al kyl, OH (C3-C8)-
cycl oal kyl, (G -C4)-al koxy-(C -C4)al kyl; o, p independently of one anot her
0, 1, 2, 3, 4, 5 6; 15 R54, R55 independently of one another OH,

O (CG-C8)-a I 6) (R57), N(R58)CO(R59), N( 2),
SO2Me, CN, M-zfgsgr@%ie%?ed ring system having O to%eﬁ@%ﬁ"%&
selected fromthe group of N, 0 and S, which may be substituted by one or
nmore of. the followi ng - substituents: F, d, Br, CF3, (C -C8)-alkyl,

O (G -C8)-alkyl, CO(R63), OH, 25 R56,13@57, R58, R59, R62, R63

i ndependently of one another H, (Cl1-C8)-alkyl; W 2006/ 018280

PCTI EP2005/ 008889 135 or R56 and R57 formoptionally together with the
nitrogen atomto which; - Theyr ring which, apart
fromthe 5 nitrogen altnggﬁgrr]r%%@légéﬂh%ﬁgch(ﬁggr @1 g@ﬁ%t%gw het eroat ons from
the group of NH, (l;#(Ci -C6) -al kyl , oxygen and sul fur; R60, R61 independently
of one another H, “(Cl-C6)-al kyl, (Ca-C4)-al koxy- 10 (G -C4)-al kyl,

55 i B R o - (G907 o
| ' form independently of one another optionally together with
5 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-Cs)-alkyl,

oxygen and sulfur.

8. A compound of the formula | as claimed in any of claims 1 to 7,
10 |
in which the meanings are
A B DG
 cRoy
15 R3  H,F, Cl, Br, CF3, CN, OH{C4-Cg)-alkyl, O-(C4-Cy4)-alkoxy-(C1-

Cy)-alkyl, S-(C{-Ca)-alkyl, (C4-Cs)-alkyl, (Co-Cg)-alkylene-aryl,
O-~(Co-Ce)-alkylene-aryl, N(R4)(R5), $0,-CHs, CON(R6)(R7),
N(R8)CO(R9), CO(R12), (CR13R14),-O(R15); preferably H,
F, Cl, Br, CF; CN, O-Cq-Cg)alkyl, (C1-Ce)-alkyl, SO.-CHs,
20 ' CON(R6)YRY), N(R8)CO(R9), CO(R12), (CR13R14),-O(R15),
' particularly preferably H, F, Cl, CF;, CN, (C4-Cg)-alkyl,
(C(R13)(R14))-O(R15); very particularly preferably H, F, CI,

(C+-Cs)-alkyl; very very particularly preferably H, CHs, F;

25 R4, R5, R6, R7, R8

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




together with the nitrogen atomto which they are bonded a 4 to
10- nenbered nono-, bi- or spirocyclic ring which, apart fromthe nitrogen
atom conprises 0 to 3 additional 15 heteroatons selected fromthe group of

N, O and S. additional ly be substituted by he
fol | owi ng 07 288k i F, O. Br, CF3, 0(0-06)-§Eﬁ{ﬁ'?2‘f@69§§3§al Kyl |
CA R71), oxo, OH, (G -C4)-al koxy-(C, -C4)-al kyl, hydroxy-(C - C4)-al kyl,
CON(R72) (R73), N(R74) CO(R75), N(R76)(R77), 20 C02(R78), SO2Me; R64, R65,
R66, R68, R69, R71l, R72, R73, R74, R7533R76, R77, R78 independently of one
another H (C-0C6)-alkyl; 25 or R76 and R77 WD 2006/ 018280

PCT/ EP2005/ 008889 136 formoptionally together with the nitrogen atomto
which they are bgnded a 5-6 nmenbered ring which, apart fromthe . nitrogen
~atom may also-include 0-1 further heteroatons from the group of NH,

N--(G -Co)-al kyl, yge nd.sulfur; 5 q, r independently of one another O,
1, 2, 3, 4, 5, G;Qﬁé’fj{hgﬂgaiwgégéndently of one anot her OH,

O (C-06)-alkyl, 10 CON(R79)(R80), N(R81)CO(R82), N(R83)(R84), CO02(R85),
S2Me, CN, a 3-10 menpBfemendenjlysokcam aacthel wliopaly tegathepatitnihesel ect ed

fromthe group C_’f N, Onif’rﬂger'?’at&\m & which they are bonded a 5-6 membered
5 | ~ 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;

R9, R12
10 independently of one another H, (C1-Cs)-alky!;
R13, R14
H;
15 R15 H, (Cs-Co)-alkyl:

X 0, 1, 2, preferably 0, 1, particularly preferably 1.

9. A compound as claimed in claim 1 or 2
20

in which the meanings are

Q bi-, tri- or spirocyclic saturated or partially unsaturated ring
structure having one nitrogen atom and 0-3 further

25 heteroatoms selected from the group of N, O and S, where the




may be substitut

ed by F, d, Br, CF3, (Ca-C8)-alkyl, O (G -C8)- alkyl,

C(R86), oxo, OH 15 R79, R30, R81, R82, R33, R84, R85, R86 independently
of one another H, (Cl-C6)-alkyl; or R79 and R80, R83 and R84 20 form

i ndependent | her optionally together w j atomto
whi ch t hey gyce)o{)oodﬁg@dﬁa%ﬁ menbered ring which, aE&rﬁE??E’)ﬁ#Iphggﬁ?}trogen

atom may al so i
N- (Cl- C6) - al kyl

nclude 0-1 further heteroatons fromthe group of NH,
oxygen and sul fur. 25 10. A conpound as clainmed in 1 or 2

WD 2006/ 018280 PCT/ EP2005/ 008889 137 134an which the neanings are Q bi-, tri

or. spirocyclic s

.further heteroat
rings of the str
ring system may

substituents: F,
(G -C4)-al koxy-(
(C2-Co) - al kynyl
(G -Cg)-al kyl ;

5

10

15

20

25

aturated ring structure having one nitrogen atomand 0-3
ons selected fromthe 5 group of N, 0 and S, where the

ot ur iy s SPLERRS kPt SYREHE LLIPSH adauher e the

be substituted by one or nore o ow ng
OH,ardF8he@\heORiBsysiem, mey b6 suEBtittbd Yly,one or more

“ 10 BpRelonipbraimabydalh; i ehsoRbe)PoRssO-Es1 H

RS2, EB3kyl, (C4-Cy)-alkoxy-(C1-Ca)-alkyl, (C1-Cg)-alkyl, (Co-Ce)-
alkenyl,  (C2-Cglalkynyl, CO(R51), (CR52R53),-R54,
CO(CR52R53),-R55; |

R51 H, (Ci-Cg)-alkyl:

R52, R53

-independently of one another H, (C4-Cs)-alkyi, OH, (C3-Cs)-
cycloalkyl, (C1-Cy)-alkoxy-(C4-Cy)alkyl;

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

R54, R55

independently of one another OH, O-(Cs-Cg)-alkyi,
CON(R56)(R57), N(R58)CO(R59), N(R60)(R61), COx(R62),

- SOzMe, 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, ClI, Br, CF; (C4-Cg)-alkyl, O-(C4-Cg)-alkyl,
CO(R63), OH;

R56, R57, R58, R59, R62, R63

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




15 i ndependently of one another H, (G -C8)-alkyl, OH (C3- C8)-cycloal kyl,
(C1-CA4)-al koxy-(CG -C4)al kyl; o, p independently of one another 0, 1, 2, 3,
4, 5, 6; 20 R54, R55 independently of one another COH O (C -C8)-alkyl,
CON( R56) (R5 R59), N(R60)(R61), CO2(R62 3-10
menbered ri %OS%?Z@ ving O to 3 heteroatons sel%ggwm%&gr oup of
25 N, 0 and S, which may be substituted by F, d, Br, CF3, ({J-C8)-alkyl,
O (Cl1-Cg) -al kyl, CO(R63), oxo, OH, WD 2006/018280 PCT/ EP2005/008889 138
R56, R57, R58, R59, R62, R63 independegnily of one another H, (Ca-Ca)-alkyl;
or R56 and R57 5 formoptionally together with the nitrogen atomto which
t hey ‘are bonded a 5-6 nenbered ring which, apart fromthe nitrogen atom

may al so includey0-1 further heteroatoms fromthe group of NH,
N-(CG -C6)-al kyl,  oxygen and sul fur; 10 R60, R61 independently of one

another H, (G Cﬁ%@%'ﬁ%"ﬁ 7(C1-C4)- al koxy- (G -C4)-al kyl, (C2-C6)-al kenyl,
(C2-C6) - al kynyl jr’ (CR65R66) g- R67, CO(CR68R69)r R70; or 15 R60 and
R61 form toget her vvit]hthe nitfo%}en atomto . )
| orm optionally Together with the nitrogen atom to 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-(C-Cg)-atkyl, oxygen and sulfur;

RGO, R61

independently of one another H, (C4-Csg)-alkyl, (C4-C4)-alkoxy-
10 (C1-Cq)-atkyl, (Co-Cg)-alkenyl, (Cx-Cg)-alkynyl, CO(R64),
| (CR65R66),-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
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-(C4-Cg)-alkyl, (C-Cg)-alkyl,
CO(R71), oxo, OH, (C+-Ca)-alkoxy-(C4-Cy)-alkyl, hydroxy-(Cs-
_ Cs)-alkyl, CON(R72)(R73), N(R74)CO(R75), N(R76)R77),

20 COx(R78), SO Me;

R64, R65, R66, R68, R69, R71, R72, R73, R74, R75, R76, R77,
'R78

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

R76 and R77




whi ch they are bonded a 4 to 10-menbered nono-, bi- or spirocyclic ring
whi ch, apart fromthe nitrogen atom conprises 0 to 3 additional
het er oat ons sel ected from the group of N, O and S and nay additionally be

20 substitu rmre of the follow ng subgpi : , Br,
CF3, O (C @?2@6 8‘?‘&2%& - alkyl, CQ(R71), oxo,ﬁgﬁgﬁ%&mg&ﬁ
(C1-A4) - al koxy-(C1-C4) - al kyI hydroxy-(Cl- 4) -al kyl, CON(R72) (R73),
N(R74) CQ(R75) , N(R76)(R77) COZ(R78), S2Me; 25 R64, R65, R66, R68, R69,
R71, R72, R73, R74, R75, R76, R77, RA8¢i ndependently of one another H,
(C1-C8)-al kyl ; WO 2006/ 018280 PCT/ EP2005/008889 139 or R76 and R77 form
optionally together with the nitrogen atomto which they are bonded a 5-6

menbered ri ng which, r i ude 0-1
further heteroatons f%’?]n (%Weoagrlg%&étﬁsf\lwlth@?gh @(?rma %%0%@%5@ and _
sul fur; g, r independamt bpndédoaes@ohdrabefdd ting2which,4apart ffom e R67, R7Q

|ndependently of one another OH O (Cl-(C8)-alky I CO\I( R79)§R80}
N( R81) CO( R82), N( R83){ikga¢n atom, may also include 0- X turther heteroatoms from

the group of NH, N-(C4-Cg)-alkyl, oxygen and sul_fur,
q,r independently of one another 0, 1, 2, 3, 4, 5, 6;

R67, R70

independently of one another OH, O-(C4-Cg)-alkyl,
10 - 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
heteroatoms selected from the group of N, O and S, which
~may be substituted by F, Cl, Br, CF3, (C4-Cs)-alkyl, O-(C1-Cs)-
- alkyl, CO(R86), oxo, OH;

15
R79, R80, R81, R82, R83, R34, R85, R86
independently of one another H, (C1-Cs)-alkyl;
or |
R79 and R80, R83 and R84

20 _ - 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-(C4-Cg)-alkyi,
oxygen and sulfur. |

25

10. A compound as claimed in 1 or 2




CO2(R85), SO2Me, CN, a 3-10 nenbered ring system 15 having O to 3
het eroatons selected fromthe group of N, 0 and S, which may be
substituted by one or nore of the follow ng substituents: F, r, CF3,

ad, B
(C1-C8)- al , -al kyl, CQ(R86), oxo, OH , R82,
R83, R84, %Wg?zl@gyﬁgdé@endently of one anot her H, %%iﬁ%g?wﬁﬁ%%or R79
and R80, R83 and R84 formindependently of one another optionally together
25 with the nitrogen atomto which they are bonded a 5-6 nenbered ring
whi ch, apart fromthe nitrogen atom W372006/018280 PCT/ EP2005/008889 140
may al so include 0-1 further heteroatons fromthe group of NH, :

N-(Ci-C6)-al kyl, oxygen and sulfur. 11. A conpound as clainmed in any of

clainms 3 tojnl@hichhRePheaBgs Bre 5 fornula Il and WB in formula |11 are each
a bond.. 12. A conpound as Clainmed in claim 10, in which Q has the follow ng
meanings NNI N R8N R89'NN HN R89 189 R89\ N

Q bi-, tri-- or spirocyclic saturated ring structure having one

nitrogen atom and 0-3 further heteroatoms selected from the

5 group of N, O and S, where the rings of the structure may be
spiro-linked, fused or bridged, and where the ring system may

be substituted by one or more of the following substituents: F,

OH, CF3;, CN, OCF3, oxo, O-(C4-Cs)-alkyl, (C4-C4)-alkoxy-(C+-

Cs)-alkyl, (C4-Cg)-alkyl, (C-Cg)-alkenyl, (C.-Ce)-alkynyi,

10 _ - CO(RS51), (CR52R53),-R54, CO(CR52R53),-R55;

R51 H, (C4-Cg)-alkyl;

R52, R53

15 | independently of one another H, (C4-Cg)-alkyl, OH, (Ca-
Cs)-cycloalkyl, (C1-Cy)-alkoxy-(C1-Cs)alkyl;

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

20 R94, R55

independently of one another OH, O-(C4-Cg)-alkyl,
CON(R56)(R57),  N(R58)CO(R59), N(R60)(R61),
CO2(R62), SOz:Me, CN, a 3-10 membered ring system
having 0 to 3 heteroatoms selected from the group of
25 N, O and S, which may be substituted by F, Cl, Br, CF3,
(C4-Cg)-alkyl, O-(C4-Cg)-alkyl, CO(R63), oxo, OH;




RNRB9 RB9 RB9 \ O\ 89 NNR NNR89 10 in which the neanings are: R89 in
the group N-R89: WO 2006/ 018280 PCT/ EP2005/ 008889 141 H,

(C -C4)-al koxy-(C, -C4)-al kyl, (Cl-C6)-al kyl, (C2-C6)-alkenyl,

(C2-C6)-al k I 280 (CR52R53)0 R54, CO(CR52R5 ably H,
(C1-C6) - al kw\? 250035%1 H (C -C8)-al kyl; R52, R53 |n§§§é%§gé?§l%§$§g

another H, (Cl-C8)-al kyl, OH (C3- C8)- cycloal kyl ,

(C -C4)-al koxy-(C1-C4)al kyI; 10 o, p independently of one another 0, 1, 2,
3, 4, 5 6; R54, R55 independently ofizgne another OH, O (Cl-C8)-al kyl, 15
CON(R56) (R57), N(R58)CO(R59), N(R60)(R61), CO2(R62), SO2Me, CN, a 3-10
menbered ring systemhaving O to 3 heteroatonms selected fromthe group of

N, 0 and S, whi CR56nR57bR53upgg|Rngpq6@y one or nore of the follow ng
substituents: F, d, Br, CF3, (C -C8)-alkyl, O (Cl-C8)-alkyl, 20 COR63),

oxo, OH R56, R57, RSS, Rﬁ%deﬁ@@den‘ﬁ%fone another H, (C4-Cg)-alkyl;

or
R56 and R57

5 | : 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;
10
R60, R61

independently of one another H, (C1-Cg)-alkyl, (C1-Ca)-
alkoxy-(C1-Cs)-alkyl, (Co-Cg)-alkenyl, (C,-Ce)-alkynyl,
CO(R64), (CR65R66),-R67, CO(CR68R69)-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 spirocycl_ic 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, CI, Br, CF;, O-(C4-Cg)-alkyl, (C4-Cg)-
alkyl, CO(R71), oxo, OH, (C4-C4)-alkoxy-(C1-Cs)-alkyl,
hydroxy-(C1-C4)-alkyl, CON(R72)(R73),
N(R74)CO(R75), N(R76)(R77), CO»(R78), SO.Me;

25
R64, R65, R66, R68, R69, R71, R72, R73, R74, R75, R76, R77,
R78 |

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




i ndependently of one another H, (Cl-C8)-alkyl; or 25 R56 and R57 WO
2006/ 018280. PCT/ EP2005/ 008889 142 formoptionally together wth the
nitrogen atomto which they are bonded a 5-6 nenbered ring which, apart

fromthe nj may al so include 0-1 furth rom the
group of NHW?I—%@@%;@I kyl, oxygen and sul fur; 5 %Eﬁ@@hgg%%é\dently
of one another H, (G-C6)-alkyl, (C-C4)-al koxy- (G -CG4)-al kyl, '
(C2-C6)-al kenyl, (C2-C6)-al kynyl, CO R64), (CR65R66)q R67, CO(CR68R69)r
R70; or R60 and R61 form 10 together wasph the nitrogen atomto which they
are bonded a 4 to 10-nenbered nono-, bi- or spirocyclic ring which, apart
fromthe nitrogen atom conprises 0 to 3 additional heteroatons selected

fromthe group ofy N, O and S and may additionally be substituted by one or
nore of the follow ng 15 substituents: F, d, Br, CF3, O (G -C8)-alkyl,

C1-C6) - al kyl, 0o, OH, (Cl-C4)-al koxy-(Cl1-C4)-al kyl,
§1ydr oxg/- (C y M)%%@?R@( R72) ( R(73) , N% R74) C)&IR(75) , N% R76) {R??) ,

S Pstrenson oS e RoReR i S B>
| - they are bonded a 5-6 membered ring which, apart
5 from the nitrogen atom, may also include 0-1 further
heteroatoms from the group of NH, N-(C;-Cs)-alkyl,

oxygen and sulfur;

QT independently of one another 0, 1, 2, 3, 4, 5, 6;
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
15 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, CI, Br, CF3s, (C-Cg)-
alkyl, O-(C4-Cg)-alkyl, CO(R86), oxo, OH;

| 20 R79, R80, R81, R82, R83, R84, R85, R86
independently of one another H, (C4-Cg)-alkyl;
or
R79 and R80, R83 and R84

~ form independently of one another optionally together
25 with the nitrogen atom to which they are bonded a 5-6

membered ring which, apart from the nitrogen atom,




R76 and R77 25 optionally together with the nitrogen atomto which they are
bonded a 5-6 nenbered ring which, apart fromthe nitrogen atom may al so
~include 0-1 further heteroatoms fromthe group of NH N (G -C6)-alkyl,
oxygen and guhdbs/04828806/ 018280 PCT/ EP2005/ 008883;, ﬂ%;, @g@endently
of one another O, 1, 2, 3, 4, 5, 6; R67, R70 5 indepen ent(fy 0
anot her OH, O(-Ci-C8)-aI kyl , CO\I(R79)(R80), N(R81) CO(R82), N(R83)(R84),
CO2(R85), SO2Me, CN, a 3-10 nenbered ring systemhaving O to 3
‘het eroatons selected fromthe group ofi4g, 0 and S, which my be
-substituted by one or nore of the following 10 substituents: F, d, Br,
CF3, (G-CB)-alkyl, O(G-C8)-alkyl, CQ R86), oxo, OH R79, R80, R81, R32,
R83, R84, R85, R86 indepqngdgnilsy mEIL@@eoaﬂ%hﬁér lHetdBhtds -Rokyihe 15 or
R79 and R80, R83 and R84 formindependently of one another optionally
together with the ni trogegioap@fn\ﬂ“g NWC e&s)-alkyl, axggdoaddguius- 6 nenber ed
ring which, apart fromthe nitrogen atom may also include 0-1 20 further
het eroatons fromthe group of NH, N (Cl-C6)-al kyl, oxygen and sulfur; R39
in the group N(R89)2: independently of one another H, (G -C6)-alkyl,

(G -C4)-al kpky- A compound as claimed in any of claims 3 to 10, wherein W3 in
- 5 formula It and W8 in formula Ill are each a bond.

12. A compound as claimed in claim 10, in which Q has the following

meanings
4 A | A
A0
Rael./-‘N |
‘}! RSQ
R
| L~
“ D 5T
89 N
SN \ g
o N R
t
R ‘hag
\ \
S
[ NRT N-R*
10 in which the meanings are:

R89 in the group N-R89:




25 (G -'C4) -al kyl, (C2-C6)-al kenyl, (C2-C6)-al kynyl, CO(R64), (CR65R66)(q
R67, CO(CR68R69)r R70; or the two R89 radicals formtogether with the
nitrogen atomto which they WO 2006/ 018280 PCT/ EP20051008889 144 are

bonded a 4 o Bposrfaeeggd nono-, bi- or spirocycli C?bﬁé’?%%%mbﬁ%ssﬁpa”

fromthe nitrogen atom conprises O to 3 additiona ons sel ected
fromthe group of N, 0 and S and nmay additionally be substituted by one or
more of the 5 follow ng substituents: F, d, Br, CF3, O (G -C3)-al kyl,

(G -C6)- alkyl, CQR71), oxo, OH (G -1@4)-al koxy-(C -C4)-al kyl,

hydr oxy- (C, - C4) al kyl, CON(R72) (R73), N(R74) CQ(R75), N(R76)(R77),

C2(R78), SQ2Me; preferably H (G-C6)-alkyl, or the two R89 radicals form

‘together with the ni q{oggnc@tg%gﬁ(c QCWIAIRD, rg}b?)(;@%ﬂqﬁmggn a)a%gm Fonpri ses

6- menber ed nmonocyclic ri apart fromthe’ nitro
0 to 1 additional he(@r%gtaihwyéeC@(fRédi) fCRO2RES8 )gRGdp CO(MRSIRE3) S and

may addltlonally be 1 te re of the follow ng
substituents: S%$§ %ﬁ% %y%@%%ﬁﬁlg? , (G-C6) 15 alkyl, CQ R71),
oxo, OH, (G - C4) aI koxy (C1-C4)-al kyl, hydroxy-(G -C4)-al kyl,

CON(R72) (R73), N(R74)CO R75), N R76)(R77) CI)Z(R78) S2Me. 13. A conpound
as clained in any of clains 1 to 12, wherein x is bond 20 or N(R16), in
which RP6 is H 0%5'(C|HG‘.§)1 =Ga)rglkyl; 14. A medi cament conprising one or nore of

the compounds of the formula | as claimed in one or nore of claims 1 to
13. 25 15. A nedi canment conprising one or nore of the conpounds of the

- R52, R63

| independently of one another H, (C4-Csg)-alkyl, OH, (C3-Cs)-
cycloalkyl, (C4-Cs)-alkoxy-(C4-Cy)alkyl;

10

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

R54, R55

independently of one another OH, O-(Ci-Cg)-alkyl,
15 CON(R56)(R57), N(R58)CO(R59), N(R60)(R61), CO(R62),
| SO.Me, CN, a 3-10 membered ring system having 0 to 3
heteroatoms selected from the group of N, O ahd S, which
may be substituted by one or more of the following
substituents: F, Cl, Br, CF3 (C4-Cg)-alkyl, O(C1—CB) -alkyl,

20 CO(R63), oxo, OH;

R56, R57, R58, R59, R62, R63
independently of one another H, (C1-Cs)-alkyl;
or

25 R56 and R57




formula | as clained in one or nore of clains 1 to 13 and one or nore
active ingredients which have beneficial effects on netabolic disturbances
or disorders associated therewith. WO 2006/ 018280 PCT/ EP20051008889 145

16. A nedi coy®Poo6R B2 Ng one or nore of the corrppéWéPQéo%@?Sgd@r mul a |
nti di

as claimed in one or nore of clains 1 to 13 and one or nbre a abeti cs.
5 17. A nedi canent conprising one or nore of the conpounds of the formula
| as clainmed in one or nore of clains 1 to 13 and one or nore lipid

nodul ators. 18. The use of the conpoundg of the fornula | as clainmed in one
or- 10 nore of clains 1 to 13 for the treatnent and/or prevention of

di sorders of fatty acid netabolismand glucose utilization disorders. 19.

The use of the conmpousgs (ﬂ;fﬁdh'éﬁ)(ft@gé’fHélawithQﬁeﬂit?é%@i‘fj?{d?gg& 1N tiey e of

claims 1 to 13 for the treatne and/ or preventioh o Isorders in
whi ch insulin resi st éféebpsdeétval §6d meroberede ringewbich, haparbripmontte of t he

f la | | ai med . f.clajms 1 to 1 th t ment
andl or pr event i on of "PABLARIN RV R e T LiBeEheteraaica tpE
‘therewith. 20 21. Theth@?fo@;ﬁ of Ret, seropeepdsikal okfiger ahdelfut as clainmed in

one or nore of clai.ns to 13 for the treatnent” and/or prevention of
dyslipidem as and the sequel ae thereof. 25 22. The use of the conpounds of
the formula | as clained in one .or nore of clains 1 to 13 for the

treat ment and/ Ol q¥§:pti on of conditions associated with the netabolic -
syndr one. ’

independently of one another H, (C1-Cg)-alkyl, (C4-C4)-alkoxy-
(C4-Cq)-alkyl, (Co-Cg)-alkenyl, (C,-Cs)-alkynyl, CO(R64),
(CR65R66)4-R67, CO(CR68R69)-R70; or R60 and R61 form
10 . together with the nitrogen atom to which they are bonded a 4
to 10-membered mono-, bi- or spirocyclic ring which, apart
from the nitrogen atom, comprises 0 to 3 additional
heteroatoms selected from the group of N, O and S and may
additionally be substituted by one or more of the following
15 substituents: F, ClI, Br, CF;, O-(C4-Cg)-alkyl, (C4-Cg)-alkyl,
CO(R71), oxo, OH, (C4-Cy)-alkoxy-(C1-C4)-alkyl, hydroxy-(C-
- Cy)alkyl, CON(R72)(R73), N(R74)CO(R75), N(R76)R77),
CO2(R78), SO:Me;

20 R64, R65, R66, R68, R69, R71, R72, R73, R74, R75, R76, R77,
R78

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

25 | ~ 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-Ce)-alkyl, oxygen and sulfur;
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formula | as clained in one or nore of clains 1 to 13 for the treatnent
and/ or prevention of obesity and sequel ae associated therewith. 5 24. The

use of the @poR@HBAsgRec! ai ned in one or nore of Cb@‘?'gpi"é?ﬂgég?ér gat et

conmbi nation wth at |east one further active ingredi ent for

and/ or prevention of disorders of fatty acid nmetabolism and gl ucose
utilization disorders. 10 25. The use of the conpounds as clained in one or
nore of clains | to 13 in conmbination4sith at |east one further active
ingredient for the treatnent and/or prevention of disorders in which
insulin resistance is involved. 15 26. A process for producing a

nmedi canment conprising one or nore of the conpounds as clained in one or
~nore of claims 1 to 13, which conprises mxing the active ingredient with

a pharmaceuti cal (Ir_],yr Zsngéﬁ\?}]@erﬁ&; f:og:]’ariao'?ﬁeﬁﬂrﬁ‘f%tai, Q,g5’té1;i S mxture into a

formsuitable fo 0 nis

RG67, R70

5 independently = of one another OH, O-(C4-Cg)-alkyl,

CON(R79)(R80), N(R81)CO(R82), N(R83)(R84), CO,(R85), .

SO:Me, CN, a 3-10 membered ﬁng 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

10 : substituents: F, Cl, Br, CF3, (C1-Cs)-alkyl, O-(C4-Cg)-alkyl,
CO(R86), oxo, OH;

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

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

15 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, may also include 0-1

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

R89 in the group N(R89),:

_ independently of one another H, (C1-Cg)-alkyl, (C4-C4)-alkoxy-
25 _ (C4-Ca)-alkyl, (Co-Ce)-alkenyl, (C-Ce)-alkynyl, CO(R64),
(CRB5R66),-R67, CO(CR68R69)-R70; or the two RS89

_radicals form together with the nitrogen atom to which they
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are bonded a 4 to 10-membered mono-, bi- or spirocyclic ring,
which, apart from the nitrogen atom, comprises 0 to 3
additional heteroatoms selected from the group of N, O and S
and may additionally be substituted by one or more of the
following substituents: F, CI, Br, CF;, O-(C4-Cg)-alkyl, (C1-Cs)-
alkyl, CO(R71), oxo, OH, (C4-Cs)-alkoxy-(C4-C4)-alkyl,
hydroxy-(C+-C4)-alkyl, CON(R72)(R73), N(R74)CO(R75),
N(R76)(R77), CO2(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
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
following substituents: F, Cl, Br, CF3;, O-(C4-Cs)-alkyl, (C4-Ce)-
alkyl, CO(R71), oxo, OH, (C4-Cy)-alkoxy-(Ci-Cy)-alkyl,
hydroxy-(C4-Cg)-alkyl, CON(R72)R73), N(R74)CO(R75),
N(R76)(R77), CO2(R78), SO,Me.

A compound as claimed in any of claims 1 to 12, wherein x is bond
or N(R16), in which R16 is H or (C1-Cg)-alkyl.

- A medicament comprising one or more of the compounds of the

formula | as claimed in one or more of claims 1 to 13.

A medicament comprising one or more of the compounds of the
formula | as claimed in one or more of claims 1 to 13 and one or
more active ingredients which have beneficial effects on metabolic

disturbances or disorders associated therewith.
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A medicament comprising one or more of the compounds of the
formula | as claimed in one or more of claims 1 to 13 and one or

more antidiabetics.

A medicament comprising one or more of the compounds of the
formula | as claimed in one or more of claims 1 to 13 and one or

more lipid modulators.

The use of the compounds of the formula | as claimed in one or
more of claims 1 to 13 for the treatment and/or prevention of

disorders of fatty acid metabolism and glucose utilization disorders.

The use of the compounds of the formula | as claimed in one or
more of claims 1 to 13 for the treatment and/or prevention of

disorders in which insulin resistance is involved.

The use of the compounds of the formula | as claimed in one or
more of claims 1 to 13 for the treatment and/or prevention of

diabetes mellitus and the sequelae associated therewith.

The use of the compounds of the formula | as claimed in one or
more of claims 1 to 13 for the treatment and/or prevention of

dyslipidemias and the sequelae thereof.

The use of the compounds of the formula | as claimed in one or
more of claims 1 to 13 for the treatment and/or prevention of

conditions associated with the metabolic syndrome.
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The use of the compounds of the formula | as claimed in one or
more of claims 1 o 13 for the treatment and/or prevention of obesity

and sequelae associated therewith.

The use of the compounds as claimed in one or more of claims 1 to

13 in combination with at least one further active ingredient for the

.' treatment and/or prevention of disorders of fatty acid metabolism

and glucose utilization disorders.

The use of the compounds as claimed in one or more of claims 1 to

13 in combination with at least one further active ingredient for the

treatment and/or prevention of disorders in which insulin resistance

is involved.

- A process for producing a medicament comprising one or more of

the compounds as claimed in one or more of claims 1 to 13, which
comprises mixing the active ingredient with a pharmaceutically
suitable carrier, and converting this mixture into a form suitable for

administration -




