APD62599PC AS ORI G NALLY FI LED Substituted N-cyclohexyl im dazolinones

havi ng Jr\é%cm)dul atory effect 5 The invention relates to substituted

N- cycl ohexyTheterocycl es and to the physiologically tolerated salts and
physi ol ogi cal ly functional derivatives thereof. 10 Conpounds simlar in
their overall structure to the heteroatom substituted

cycl ohe h Iy i descri bed herein and havi ng a pharnacol ogi cal

ef f ect Eﬁgv(gﬁ{)(ggﬁinggng?bed in the prior art. Thus, for exanple, WD

03/ 057220 describes i m dazol one derivatives (cyclic urea derivatives)

havi ng 5-HT2. receptor _activity which can be used for the treatnent of

di sorders of the centYubstiyisdNGGEclebeybimidazlinones MEHEsi on and anxi ety, 15
and gastrointestinal conplaintgcHBR361a gugds each have an aromatic
group as substituent on the central nitrogen atons. The
non-pri or - publi shed application with earlier priority and the file nunmber
DE 102 33 AD 2004 A38 i kewi-se.-rel-at-es—t-o0—cyechi urea—derivati ves
each having 20 an aromatic group as substituent on the central nitrogen

at ons, r: i | : :

i 1 ogen Loy ain il RoOTRALE NRLAURS MR Erel EA20 ETFy phviiggioaly

deri vat itolestedaaks anl piPisiobapicdllytfongtioahlf decivativids ¢haresfpounds are suitabl e for
exanpl e as anorectic agents. 25 In addition, EP-A 0 503 548 and EP-A 0 587
134 describe simlar conpounds having a pharmacol ogical effect. EP 0 503

54810nd g found’ iddildrel At bR CYRIAIF YBAuler lo/ alie) € BeteAidtil shid¥ifuted
aggregation-inhibiting effects, to nedi canents conprising these conpounds

and to pydoksxybimidagolingnss degpribpd hereinomd BEingonploemaeologival wifeairhave been

MCH ant agoni sti.c effect for,..the ireat t i re .describe in the
or 1 o aPEPinEd 6 86 i SBOTHS: <bh iPE000,8883 RSB 6e i lont,
2002006 3€8vatM€ 20RO QrkaditriviiRed DRRMD:! 2300, WEERBP 304 Ihich YE BORRATEO47, WO
+ 2002010146, WO 2003087044). APD62599PC 2 The invention was based an the

obj ect & easypeli ofgdisesdprs pidBe apntiah DBIVORY SYEsLt Sush 6 dgpiessipe aud AEetYi n

ma S d i I e t ] tr n esity
and 131 2608 cetBufRsBA, SHhoRALS Tl AARRRENE a0l et SRR b P N

r ecept ossbdtiagnsoi theicehtnglnjtrogeaeworhiound. The conpounds are di stingui shed in
particul ar by antagonismof the MCH 1R The invention therefore relates to
conpounds of the formula I, 10

The non-prior-published application with earlier priority and the file number

DE 102 33 817.5 (WO 2004/11438) likewise relates to cyclic urea derivatives each having

20  an aromatic group as substituent on the central nitrogen atoms, where one of the aromatic
groups has at least one nitrogen-containing substituent. The aryl-substituted cyclic urea
derivatives have an MCH-modulatory effect. The compounds are suitable for example as

anorectic agents.

25 In addition, EP-A O 503 548 and EP-A 0587 134 describe similar compounds having a
pharmacological effect. EP 0 503 548 and EP 0 587 134 relate to cyclic urea derivatives
which have aggregation-inhibiting effects, to medicaments comprising these compounds

and to processes for their preparation.

30 Compounds having an MCH-antagonistic effect for the treatment of obesity are described
in the prior art (examples: WO 2001021577, WO 2003035624, WO 2002089729,
WO 2002006245, WO 2002002744, WO 2002057233, WO 2003045313,
WO 2003097047, WO 2002010146, WO 2003087044).




D=GAQRL ~Eni_ ~KIIX~-NY p/ (RR)n 1l in which the neanings are R H
(d-Cg) 'ﬂlﬂ%}g PéCI -C4) - al koxy-(d -C4)-2al kyl, (C3-Cs)-al kenyl, (C3-C8)- 15
al kynyl ;7 a 0 10- nenbered nono-, bi-"or spirocyclic ring which may
include 0 to 4 heteroatons selected fromthe group of oxygen, nitrogen and
sul fur, where the ring systemmy be additionally substituted by F, d, Br,
CF3, , .Cl - _ [ . - - _ N %i’ )_

al oy~ (L Dy b s T o S Y e Ty 20
hydr oxy ,refiyatfion Xy nfaBimad and whyth ar€GOEgy forNbRPraeMBGIn @8) tredtinght of OYeRgy ( R9)
or SO2CH3; R%b R4, R5, R6, R7, R8, R9, independently of one another H,
(Cl-CB)f§P@¥f,“§5 K a group of the formula -(CRLOR11),7, in which one or
nore - (CRLOR11)- groups nay be replaced by Z to result in a chemcally
reasonabl e radical, a bond, C=C, C=C; 30 Z 0, CO,_ N(R59), S, SO  S;
APD6 259 9PGegesReDcormqunids epeinh awdblaje tie astisitaedtMEH rceptors- les) sugprisingly

and Re Rt o, P oG S ok imelh SRR p heied o e YIRS 1 ©
2, 3

meanings; 5z 1, 2, 3, 4, 5 6; 10 15 20 RS9 H, (O -C8)-al kyl;

The invention therefore relates to compounds of the formula I,

D

R1 P=a A—Q
O (R2)n

in which the meanings are

10

R1 H, (C;-Cg)-alkyl, (C;-Cy)-alkoxy-(Ci-Cy)-alkyl, (C3-Cg)-alkenyl, (C3-Cg)-

15 | alkynyl, a 3 to 10-membered mono-, bi- or spirocyclic ring which may

include 0 to 4 heteroatoms selected from the group of oxygen, nitrogen and

sulfur, where the ring system may be additionally substituted by F, Cl, Br,

CF;, NO,, CN, (C;-Cg)-alkyl, O-(C;-Cg)-alkyl, S-(Ci-Cg)-alkyl, (C;-Cy)-

alkoxy-(C-Cy)-alkyl, (Cy-Cg)-alkylene-aryl, oxo, CO(R3), CON(R4)RS5),

20 hydroxy, hydroxy-(Ci-Cs)-alkyl, COO(R6), NR7)YCO(Ci-Cs)-alkyl,
N(R8)(R9) or SC,CH3;

R3, R4, R5,R6, R7,R8, RY,
independently of one another H, (C;-Cg)-alkyl;
25
K a group of the formula -(CR10R11),-, in which one or more -(CR10R11)-

groups may be replaced by Z to result in a chemically reasonable radical, a

bond, C=C, C=C;

30 Z 0O, CO, N(R59), S, SO, SOq;




3-14 menbered bival ent carbo- or heterocyclic ring structure having 0-4
heteroatons fromthe group of N, 0 and_ S, which nay optionally have

subst i t EHEFPFOm t he group of H, F, d’, Br, I, OH CF3, NO2, CN, OCF3,
oxo, 0-(Cl-C6)-alkyl, 0-(Cl1-C4)- aIkoxy-(Cl-CA)-aIkyI, S—(CI-CB)-aIkyI, (d -
Co6) - al kyl, (C2-C6) - aIkenyI (C3- CB)cycIoaIkyI 0- (C3-Cg) cycl oal kyl, (C3-
C8) cycl y | ene-
aryl, 0‘?@3%) al%%(g Pehe: a& ﬁ% @ a(ri&?é, "‘Nﬁ‘%&%gy ; ’S%llfdr wﬁik@’
COO- ( CL- C6) - al kyl hy@ﬁ@R@CBﬁk@xW@ﬂ@@@%ﬁlﬁhﬁe R(IR a3 SOA(RTBY 7 £r@PsR20)
and be nono or bicycljc; preferably 3 a&g?ered bj val ent carbo- or

het erocyclic ring @%YW&*‘&?@%@YP@‘%%P& HECRRREt he group of N, O
and S, which may optionally have substituents fromthe group of H F, d,
Br, I, OH CF3, NO2, CN, OCF3, oxo, O(C-C6)-alkyl, O (Cl-CA4)-

al koyy- (€l - C4) - al kg2, 33060 C6) - al kyl , (Cl-C6)-al kyl, (C2-C6)-al kenyl,
N(R12) (R13), S02-CH3, N(R16) CQ(R17), N(R 8)S02(R19), CQO R20) and be nono-
or bicyclic; E 25 R12, R13, Rl14, R15, R16, R18 independently of one another
H, (CI-Q§39aJkyI ‘3QC9“32 Rik41;and R13, R14 and R15 independently of one

anot her, optlonally togethef with the nitrogen atomto which they are
bonded, a 5-6 nenbered ring which, apart fromthe nitrogen atom may al so

el de &1 Lol RSLSIRRLOMS,LAPIARE. &1 AUeloi fGlsu sl 0 g1 0en

(CL-1@8) - al kyl, ar Heterbatdma fagndhe raipooPpNYfO tang $ Owhhhanaj CPAd2R) hMave 1 n
whi ch one or nore -(CR21R22)- groups na be repI aced b¥ to result |n a
chemical ly reasorfabstiuenig frem the\greup 5 OF5-F5 02, (&N,

e el o cE b Grtp S ene e e
4, 5, 6; preferabyCg,alldi, 4C2—536) ﬂkenyl, (Cg—Cg)cycloalkyl 0-(C3-Cg)cycloalkyl, (C3-
f Cg)cycloalkenyl, O-(C3-Cg)cycloalkenyl, (Cz-Ce)-alkynyl, (Co-Cs)-alkylene-
15 aryl, O~(Cy-Cg)-alkylene-aryl, S-aryl, N(RI12)(R13), SO,-CH;, COOH,
COO0-(C-Cq)-alkyl, CON(R14)(R15), N(R16)CO(R17), N(R18)SO-(R19},
CO(R20) and be mono or bicyclic; preferably 3-14 membered bivalent
carbo- or heterocyclic ring structure with 0-4 heteroatoms from the group of
N, O and S, which may optionally have substituents from the group of H, F,
20 ClL, Br, I, OH, CF;, NO,;, CN, OCF;, oxo, O-(C;-Cs)-alkyl, O-(C;-Cy)-
alkoxy-(Ci-Cy)-alkyl, S~(C;-Cg)-alkyl, (Ci-Cg)-alkyl, (C:-Ce)-alkenyl,
N(R12)(R13), SO,-CH3, N(R16)CO(R17), N(R18)SO»(R19), CO(R20) and

be mono- or bicyclic;

25 RI12,R13,R14,R15, R.16, R18
independently of one another H, (C;-Cg)-alkyl;
or
R12 and R13, R14 and R15
independently of one another, optionally together with the nitrogen atom to
30 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 N-(Cy-
Ce)-alkyl, oxygen and sulfur;

R17,R19, R20




R23 H, (CI-CB) alkyl; 15 D, GCHor N R OH, O (Cl-0C8)-al kyl,

o (G-A4) i ﬁ;% (A-CA4)-al kyl, (0-%4)-alkyl; 20n 0, 1, 2, 3, 4; 25 Q
N(R24)(F?f§?59 to 8-menbered ring which may include 0 to 3 heteroatons
selected fromthe group of oxygen, nitrogen and sul fur, where the ring
system may additionally be substituted by (Co-C4)- aI kyI ene- N(R24) (R25),

preferably N(R24) - al kyl,

O (g -C8)-al kyl, ?@B%‘eﬁg}’é}mﬁ{n&h gﬁ) ((g%ﬂﬁ}ﬁ(« C8) aI kyl ene-aryl, oxo,
CO(R26) , CO\I(R27)(R28) hydr oxy, hydroxy-(Cl-C4)-al kyl, COQ(R29),

N( R30) Cl - C6) - aI k or SO2CH3: 30 R26, 0 inde endently
of one ahot her oy gEquey ot the 50@%%?@2%1"&%@3}‘ R@P%Z) ) m
in which 0-2 ”Eﬂbe TRY2DE o JiBP  AHE D b&%@lwq fr(esimti;m gh&HR

N(R33), CO, 502; A(%g62599 BIOEY R betepb e B A S ho By O
inde}SendentIy of momb&ﬂaéwal-l (Cl-Co6)-al kyl, aryI 10 15 R24, R25

i ndependently of one another H, (ClI-Cs)-al kyI, -(CR34R35)0 R36, (a-4-

al koxy-(Cl -C4)-al kyl, (C3-C8)-al kenyl, (C3-C3)-al kynyl, CO(Cl-Cs)-al kyl, -

CO- (CH2)yp - R36, C@,@@&J{R@@?&) BGNSB§9)(R40) CQ(C(RA1) (RA2)) SQ(R43) ; or
R24 and R25 formtogether wth t he nitrogen atomto which they are bonded

a 4 to 10-nmenbered nono-, bi- or spl rocycl ic ring which, apart fromthe
ni troge t ma t. omthe
o 00STA B ™ d BElAey bl R IGLRIRE, BT 4 RaR e §

systiem may addi ti gpal hyndyansatbsdasé h;mdhe mtnd:ordiffgreatmeﬁﬁﬁgs NO2, CN,
(A-C6)-al kyl, O (C -C8)-a| kyl, (C-C4)- al koxy-(Cl-C4)-al kyl,
hydr oxy- (Cl - C4) -al kyl, (Co-Cs)-al kyl ene-aryl, oxo, CO(R44), CON(R45)(R46),

hydr oxy,, RA7), 8 6. N(R49) ( R50 SCRCH3; 20 0 O,
hydr oxy. COO(, )ﬁ«ﬁﬁ 5 Eotdre By 234 kY5, 6, N(R49) (R50) or 0

R23 H, (C-Cg)-alkyl;
15
DG CHor N;
R2 OH, O-(C;-Cg)-alkyl, O-(C,-C4)-alkoxy-(C,-Cs)-alkyl, (C,-C¢)-alkyl;
20 n 0,1,2,3,4;
Q N(R24)(R25), a 3 to 8-membered 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 (Co-Cs)-alkylene-

25 N(R24)(R25), preferably N(R24)(R25); F, Cl, Br, CF3, NO,, CN, (C;-Cg)-
alkyl, O-(Cy-Cg)-alkyl, (C;-Cq)-alkoxy-(C;-Ca)-alkyl, (Co-Cg)-alkylene-aryl,
oxo, CO(R26), CON(R27)(R28), hydroxy, hydroxy-(C;-Cs)-alkyl,
COO(R29), N(R30)CO(C;y-Cg)-alkyl or SO.CHa;

30 R26,R27,R28,R29, R30
independently of one another H, (C;-C¢)-alkyl;

A a group of the formula -(C(R31)(R32))y-, in which 0-2 members may be
replaced by an element from the group of O, S, N(R33), CO, SO;




g, s independently of one another 0, 1, 2, 3, 4; R34, R35 independently of
one anot%%%:{; (ECI -C8)-al kyl, hydroxy-(Cl-C4)-alkyl, OH 25

(a-c4) -l 8?/13 Cl-C4)-alkyl; R37, R38, R39, R40, R41, R42, R43, R44, R4S,
R46, R47, R48, R49, R50 independently of one another H, (Cl-C6)-alkyl; 30
R39 and R40, R45 and R46, R49 and R50 i ndependently of one another,
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 rhet eroatosi1f2,GndiHe group of N-(Cl- C6)-al kyl, oxygen and sul fur;
APD62599PC 6 R36 OH, O (C -C6)-al kyl, O (Co-C8)-al kyl ene-aryl,

CON(R51) (R52), N(R53)(R54), 3-12 nenbered nono-, bi- or spirocyclic ring
whi ch may35r59 R3RB51, 52 15 R53, R54 R55, R56 20 R57 R58 25 conprise one or
nmore heterdatons fromthe group of N, 0 and S, and the 3- 12 menbered ring
may Sonprise furt limdependestlyofiemt ancthar i, 4€1-Eq)-akyl, Bryl; |, OH, CF3, N2, CN,
OCF3, oxo, O (C-0C6)-al kyl, (C-C4)-al koxy-(C-C4)- alkyl, S(C-06)-alkyl,
(Cl-C6)-al kyl, (C2-C6)-al kenyl, (C3-C8)cycloalkyl, O (C3-Cg)cycloalkyl,
(C3- C8) qym, R@Bkenyﬁdep@ldeﬁa&@)oﬁy Gh&RbKENYE -CEHQ 0N CRBURAYIR36, (C1-Cy)-

O (Co-(C8) -al kyl ene-aryl, (Co-C8)-alkylene-aryl, N(R55)(R56)

CO(Cl - CB) - al kyl, EoxRIE)-CGahalk ,@a-C%mB?qyloelei(;s)?,lk)inﬁhé%ﬁéwﬁ@eﬁs)-ﬁlkﬂf -one
anot her H, (d -C8)=al (C2-C6)-¢ nyl, (Co- ;

i ndependent |y of or@'(giﬁa"her H, (Cﬁgég)-al kyl ; Cﬁ@éﬁ%ﬁ%ﬁ@ﬁ@?%ﬁ‘e‘oﬁnot her
H, (@10l - C8) - al kyl ; CO(C(R41)(R42));O(R43); or R24 and R25 form together with the nitrogen

atom to which they are bonded a 4 to 10-membered mono-, bi- or
spirocyclic ring which, apart from the nitrogen atom, may include 0 to 4
additional heteroatoms selected from the group of oxygen, nitrogen and
sulfur, where the heterocyclic ring system may additionally be substituted
15 by F, Cl, Br, CF;, NO;, CN, (C;-Ce)-alkyl, O-(C;-Cg)-alkyl, (C;-C4)-
alkoxy-(Cy-Cy)-alkyl, hydroxy-(C;-Cs)-alkyl, (Co-Cg)-alkylene-aryl, oxo,
CO(R44), CON(R45)(R46), hydroxy, COO(R47), N(R48)CO(C,-Cs)-alkyl,

N(R49)(R50) or SO,CHs;
20 o 0,.1,2,3,4,5, 6;
g, s independently of one another 0, 1, 2, 3, 4;

R34,R35 independently of one another H, (C;-Cs)-alkyl, hydroxy-(C;-Cy)-alkyl, OH,
25 (C1-Cy)-alkoxy-(Cq-Cy)-alkyl;

R37, R38, R39, R40, R41, R42, R43, R44, R45, R46, R47, R48, R49, R50
independently of one another H, (C;-Cg)-alkyl;

30 R39 and R40, R45 and R46, R49 and R50
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 N-(C;-

Ce)-alkyl, oxygen and sulfur;




H (d-C8)-alkyl, (C2-C6)-al kenyl, (Co-C8)-alkylene-aryl; (C-0C6)-alkyl,
5-10 nenber omatic ring systemwhich may conprise 0- 2 further
heteroatAd)ngﬁ%?Pg{“nthe group of nitrogen(’f: oxygen and sul fur and be
substituted by F, d, Br, CF3, N2, CN, (C-C8)-alkyl, O(C-C8)-alkyl; and
the physiologically tolerated salts thereof. The radicals R and.R2, the
index n and the groups K, E, X, D=G Q and A preferably 30 have,

i ndependently of one another, the follow ng neanings: RL H, (Cl-Cg)-alkyl,

(C-c4) -Iaiﬁkoxy ( CIOHA) - @l-{GiFCe)anliBAS  meEtiEy-€Eg)- alhy:letmcwl ic CM@R\M]XRMMy

include O to het er oat Q sel ect fromthe .grou en, tro en and
sul fur, where theN(Rﬁ gg)e B9gpe b QH&BF?‘E}’ﬁﬁFI gbg tut ed
by F, d, Br, (G c@l)pr@é or &&Qeteg@toﬁg k'ﬁéin th@ @roupQﬂ?)Néﬂ)iﬁﬁdE befd the 3-

1-C4)-al kyl; 5 10 1520 pretferably (O-C8)-al kyl, a nbered nmonocyclic
ri ng5whi ch may i rielmeeb@ed ging hay eomanscnﬁlr@et eldlsatilem‘scﬂmphhe FyduPBr.ok

cubstituted by F, . CBr NOpGR Bl &5 OR BiPUTL ISP PR

preferably (O - Cohnah ksLlc 1.70Cc0 g 081 Ky, - keheinpd-Cy)KydloalRylpond,
C=C, cO OCH, %‘4 tl ?383@ e bqawsz@ﬁmglrt?gu“%r@)%r%fgably o E

a 5-6 menber ed rmrﬁGs:Qs]CV@OﬂkV]al @WC@QX‘WK@DA h&@?o@g)@?ql@“?ﬁﬂﬁb &rbeoture

having 0-2 hetero ; nal |y
have substituent s% 't h(g?%? Eg?pgféﬂg% 8\{51 (ﬁ(’o (%5'%1(?13 ‘éffﬂé cﬁggfﬁﬁgﬁ
O (@n- CG4) - al koxy- (OCA)-alkky ICOOM®5and 8{dy(R5§r ef erably a para- or
net a- substituted 6 nmenbered aromatic or heteroaromatic ring structure
whi ch may optionally have 1-2 substituents fromthe group of F, C, Br,
0 (CI - C§) - al kyl, ? é 46)-al kyl; 25 particularly preferably an unsubstituted
phenylene or ’ﬁyrldylene unit. 30
R51, 52 independently of one another H, (C;-Cg)-alkyl, (C5-Ce)-alkenyl, (Co-Cg)-

15 alkylene-aryl;
R53, R54 independently of one another H, (C,-C¢)-alkyl;

R55, R56 independently of one another H, (C,-Cg)-alkyl;

20 :
R57 H, (C;-Cg)-alkyl, (C;-Cg)-alkenyl, (Co-Cg)-alkylene-aryl;
R58 (C1-Cg)-alkyl, 5-10 membered aromatic ring system which may comprise 0-
2 further heteroatoms from the group of nitrogen, oxygen and sulfur and be
25 substituted by F, Cl, Br, CF3, NO,, CN, (C;-Cg)-alkyl, O-(C;-Cg)-alkyl;

and the physiologically tolerated salts thereof.

The radicals R1 and R2, the index n and the groups K, E, X, D=G, Q and A preferably

30  have, independently of one another, the following meanings:

R1 H, (C-Cgalkyl, (C;-Cy-alkoxy-(Ci-Cy)-alkyl, a 3-8 membered
monocyclic ring which may include O to 3 heteroatoms selected from the

group of oxygen, nitrogen and sulfur, where the ring system may




X a bond, CH2CH2, CH2CH2CH2, OCH2CH2; preferably a bond, CH2CHZ;

parti cul arlg Breferabl y a bond 5 10 15 20 25 30 APD62599PC 8 D=G CH=CH,
CH=N, Eferably CH=CH, N=CH, particularly preferably CH=CH. R2 OH,
O(CI-CG) aIkyI (Cl-C6)-al kyl; preferably OH (Cl-C6)-alkyl;
particularly preferably (ad-C6)-alkyl. n 0, 1, 2; preferably 0, 1,

par Lol 201 ool iRty BB PR LR AN R A e

and sul fur, where ¢45'@lk0&yiﬂ01 -syphlRpr, MRy additionally be substituted by
N(R24) (R25), F, d, CF3, N2, CN, (d-cC6)-alkyl, O(Cl-C8)-alkyl,
(A -CA4)-al koxy-(C - C4) al kyI (Co-C8) - al kyl ene-aryl, oxo, CQO(R26),

CON( R27) (R28) , ﬁ@% ) ,

preferably a gr oug{'g? athe br %@i«th eﬁ?@rk ecnng n‘@?ﬁs 4 to
8- mepgber ed ri ng wihdbde @pat heferauorhhseletdd frgmrthagrmrp afw;cygdis mtmgnplan@e
further 0-2 heteroatons fromthe group of yge itro fur, and
where the ring systHi Wr%g’]ﬂ UHESR T R RS aga%‘g’fifﬂ% b&ﬁ@«i@&f{ %5#1" F,
(Cl-Co)-al kyl, O((@I ng I@gkljl éga-g% -al koxy-(Cl -C4) -al kyl, (Co-GCs)-

al kyl ene-aryl, oxo, (R30) Cl -C6) -al kyl, or SOZCHB particularly
preferably a group of the formul a N(R24)(R25) a nitrogen- containing 5to

8- nmenbered ring whic rt . fr o) 2599PC 9 al so
conprise further d’ait%éatr r%ﬁ?@r‘?gn%(ﬁ 'g@eg%i?ﬂcq%@é%eaﬁé 56’? bgen and
sul figr, and where the ring system may add| tionally be substituted by

K 0, a bond, C=C, CO, OCH,, OCH,CH,,

preferably O, a bond,
15 particularly preferably O.

E a 5-6 membered monocyclic 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, Cl, Br, oxo, O-(C;-Cs)-

20 alkyl, O-(C,-Cy)-alkoxy-(Cy-C4)-alkyl, (Ci-Cg)-alkyl;

preferably a para- or meta-substituted 6 membered aromatic or
heteroaromatic ring structure which may optionally have 1-2 substituents

from the group of F, Cl, Br, O-(C;-Ce)-alkyl, (C;i-Ce)-alkyl;

25
particularly preferably an unsubstituted 1,4-phenylene or 2,5-pyridylene
umit.
X a bond, CH,CH,, CH,CH,CH,, OCH,CHb;
30

preferably a bond, CH>CHo;

particularly preferably a bond.




N(R24) (R25), (CG-C6)-alkyl, O (C-C8)-al kyl, (Co-C8)-alkylene-aryl, oxo,
CA R26), WO%CCXCI-CG)-aI kyl, or SQ2CH3; 5 10 15 20 25 30 very

parti cul & 98 (éferably a group of thed fornul a N(R24) (R25), a
nitrogen-containing 5 to 8-nenbered ring which, apart fromthe nitrogen
atom may al so conprise further 0-1 heteroatons fromthe group of oxygen,

nitrogenyand sul f _ al the ring systemnmay additionally be
substituted by N @Y?@Eﬁlﬁ’g%@’)-al kyl or N(R30)CO(Cl-Cg)-al kyl; R24,
R25 i ndependently of one another H, (Cl-Cg)-alkyl, -(CR34R35)0 R36,

(G -C4)- al koxy-(d-CA4)-al kyl C3- C8) - al kenyl, (C3-C8)-al kynyl,

CO (Cl-C8)-al kyl, Pf@fe@)b(@ﬁ):@}h&%fc%r R24 and R25 formtogether with the
nitrogen atomto which they are bonded a 4 to 8-nenbered nonocyclic ring
whi ch, apart fromthe nitrogen atom nmay include O to 2 additional

het efoat ons sel ectpadicularhyprefeeabily Cils-(3. oxygen, nitrogen and sul fur, where
the heterocyclic ring systemmy additionally be substituted by F,
(d-Co)-alkyl, O(C-Cg)-alkyl, (C-C4)-alkoxy-(Cl-C4)-alkyl,

hydr oxy-g-£l - C4) - al dspt! ¢- vRlky ryl, oxo, CO(R44),

N(R48) CO( Cl - C6) -al(Bk%(:) (S[ﬁg?%%(%&gyg?p%@% preferably independently of
one another H, (Cl-Cs)-alkyl, (Cl-C4)-alkoxy- (C-C4)-alkyl,

CO (Cl-Cg)-al ky, ar 5.f.ormtogether with the nitrogen atomto
which they are boﬁ&%gggaﬁlyzaﬁo@"%ﬁ% ed nonocyclic ring which, apart from
thelpitrogen atom may include O or 1 additional heteroatons selected from
the group of oxygen, nitrogen and sulfur, where the heterocyclic ring
system may addi ti dagiqarkyerelgrbly (Cuta-ayl( c1- c8) - al kyl ,

N(R48) CO(Cl1-C6) - al kyl or N(R49) (R50); particularly preferably independently
of one another H (d-Cg)-alkyl, CO(C-C8)-alkyl, or R4 and R25 form
togethem wi th the (Qilt2;09en atomto which they are bonded a 5 to 7-nenbered
nonocyclic ring which, apart fromthe nitrogen atom nmay al so conprise a
further nitrogen atom where the heterocyclic ring systemmy additionally

be ggbstituted by f{ls§8)03;10

particularly preferably 0.

Q a group of the formula N(R24)(R25), a 3 to 8-membered ring having

20 0-3 heteroatoms from the group of oxygen, nitrogen and sulfur, where the
ring system may additionally be substituted by N(R24)(R25), F, CI, Br, CFs,
NO,;, CN, (C;-Cg)-alkyl, O-(Ci-Cg)-alkyl, (C;-Cs)-alkoxy-(C;-Cqy)-alkyl,
(Co-Cg)-alkylene-aryl, oxo, CO(R26), CON(R27)(R28), hydroxy,
COOR29), N(R30)CO(C;-Cg)-alkyl, or SO,CHs;

25
preferably a group of the formula N(R24)(R25), a nitrogen-containing 4 to
8-membered ring which, apart from the nitrogen atom, may also comprise
further 0-2 heteroatoms from the group of oxygen, nitrogen and sulfur, and
where the ring system may additionally be substituted by N(R24)}R25), F,

30 (C1-Cg)-alkyl, O-(C-Cg)-alkyl, (C;-Cs)-alkoxy-(C,-Cy)-alkyl, (Cy-Cg)-
alkylene-aryl, oxo, CO(R26), N(R30)CO(C,-Cg¢)-alkyl, or SO,CHj;

particularly preferably a group of the formula N(R24)}R25), a nitrogen-

containing 5 to 8-membered ring which, apart from the nitrogen atom, may




15 APD62599PC 10 al kyl, N(R48)CQ(Cl-C6)-al kyl or N(R49)(R50); 0 0, 1, 2,
3, 4, SQUPreferably 0, 1, 2, 3, 4; particularly preferably 0, 1, 2, 3;
R34, R3 H%@B%(hdent | y of one anot her H, (Cl-C8)-al kyl,
hydroxy- (Cl -C4)-al kyl, OH, (C I-C4)-al koxy-(Cl-C4)-al kyl; preferably H,
(Ad-C8)-alkyl; particularly preferably H R44, R48, R49, R50

| ndependently of ane ano r (£ -al kyl: 2 a opt | 1y
together with the arllslot %@ﬁﬂ%@&%ﬁrt(ﬂﬁ%%a%%tm%%e%ﬁ@egpg@g%paﬂ%a%}gr ed
ring which, apart ahdostfihendiwhiagei AheRysteRymay additiedllyde: substitukadr byper

het er oat ons fromthezg&oug of N-(Cl-C6)-al kyl, oxy&:en and sulfur; 25 R36
O (Cl-C8)-al kyl , SY&ZEEak & irfemabiordl PolCniGrgraliiyl.c -ontes)-adlpiencral, g,

het eroatons from't _@ARC .5-8 nenbered ring may
conprise further 361}22%6?%%3?)%&(% %@%Il—@l’a}@)ﬁr, *ox0, O (Cl-08)-alkyl, (C-
C4) - 8l koxy-(Cl -C4)-al kyl, (C-0C6)-al kyl, (Co-C8)-alkylene-aryl,

N( R55) (R56) ; 30 preferabl (Cl-C6)-al kyl; R53, R56 inde of one
anot her H, (Cl-Cs)"& m}%k%eﬁ@iw@m ke, ORA| #%&&r}gﬁn@@ﬁgﬁﬂﬁéﬁ ohe
another H (Q - CG)n‘i@t‘)%;\e‘chonﬁiIﬁngrS%pS—ﬁferﬂﬂéﬁedf BRFInker; & ot ARZhikiBeen | N

whi ch one nenber may replaced by an el enent fromthe group of U,
N(R33); 5 pref erabitgmamipoalso opmprisgriotperd)-1 hherdatrmulram-thegRBp of RIS i n

whi ch one nenber is replaced an, el.eme fromthe group of..0, .N(R33); 10
oor it ey prof AVaRAeR AR ST AR, SR he i s Ep SR it B3) )
in whi ch one nenbeabitBute@pl BERIOR2 RN (E-ELyRityl fof BITR Sthe CCeuR)-alkyl,

R24, R25 independently of one another H, (C;-Cg)-alkyl, -(CR34R35),-R36, (C;-C4)-
alkoxy-(C;-Cy)-alkyl, (Cs-Cg)-alkenyl, (Cs-Cg)-alkynyl, CO-(C;-Cg)-alkyl,
-CO-(CH2)0-R36, or R24 and R25 form together with the nitrogen atom to
15 which they are bonded a 4 to 8-membered monocyclic ring which, apart
from the nitrogen atom, may include O to 2 additional heteroatoms selected
from the group of oxygen, nitrogen and sulfur, where the heterocyclic ring
system may additionally be substituted by F, (C,-Cg)-alkyl, O-(C,;-Cg)-alkyl,
(C1-Cy)-alkoxy-(C;-Cy)-alkyl, hydroxy-(C;-Ca)-alkyl, (Co-Csg)-alkylene-aryl,

20 0x0, CO(R44), N(R48)CO(C;-Cg)-alkyl, N(R49)}R50) or SO,CHs;

preferably independently of one another H, (C;-Cg)-alkyl, (C;-Cjs)-alkoxy-
(Ci-Cy)-alkyl, CO-(C;-Cg)-alky, or R24 and R25 form together with the
nitrogen atom to which they are bonded a 4 to 8-membered monocyclic ring

25 which, apart from the nitrogen atom, may include 0 or 1 additional
heteroatoms selected from the group of oxygen, nitrogen and suifur, where
the heterocyclic ring system may additionally be substituted by (C;-Cs)-
alkyl, N(R48)CO(C,-Cg)-alkyl or N(R49)(R50);

30 particularly preferably independently of one another H, (C;-Cg)-alkyl,
CO-(C,-Cy)-alkyl, or R24 and R25 form together with the nitrogen atom to
which they are bonded a 5 to 7-membered monocyclic ring which, apart
from the nitrogen atom, may also comprise a further nitrogen atom, where

the heterocyclic ring system may additionally be substituted by (C;-Cg)-




N(R33), and the group bonds via the heteroatomin position 4 (relative to
the cyclic urea) on the cyclohexane ring of the formula I; mO, 1, 2, 3;

15 pref AEEEYBC 1, 3: R3 1, R32, R33 ndependently of one another H,
(C-C6)-alkyl, aryl. 20 If radicals or substituents may occur nore than
once in the conpounds of the fornmula I, such as, for exanple, R2, they may
all, independently,pf el have. t Lhodikgat ed neani ngs and be

i dentical or diffé?gﬂtﬁﬂ§ﬁ§&?&€5%¥}%%yy%]a égﬂggaﬁonpounds of the fornula
in the formof their racemates, 25 enantioner-enriched m xtures and pure
enantionmers, and to their diastereonmers and mxtures thereof. The al kyl,
al kenyl @nd al kyny® ks 8d¥:@afs in the substituents R, R2, R3, R4, R5, RG,
R7, R8, R9, R10, R, R12, R13, R14, R15, R16, R17, R18, R19, R20, R21,
R22, R23, R24, R25, 30 R26, R27, R28, R29, R30, R31, R32, R33, R34, R35,
R36, 5R37, R38, R3%refeddbly R4l 2, RAL, RA3, R44, R45, R46, R46, R47, R4A8, RA49,
R50, R51, R52, R53, RS54, R55, R56, R57, R58 and R59 nmy be either

strai ght-chain, branched or optionally halogenated. In a further

enbodi ment, the alkwyl l)kgynyl radicals in the substituents R
R2, APD62599PC 12 %cuﬁ%!%¥k%?dhg,%%, RO, R10, R, RL2, R13, Rl4, RI5,
R16, R17, R18, R19, R20, R21, R22, R23, R24, R25, R26, R27, R28, R29, R30,

ras, R RVRESS Raghdptenor i Sopds . ey Co- sl g Corlot, B g

may fpe bot h strai gigt-chaidxyRcanghadyrnd/ or optionally 5 substituted by
substituents such as aryl, eteroaryr, al koxy or hal ogen. This al so applies

if the alkyl, alkenyl and al kynyl radicals are part of another group, for
exanpl e part of an I OoHR_ ch as (Cl-C4)-al koxy-(d -C4)-al kyl)).
Sui t abl e hal ogens péﬂngcreﬁ’fiér E;feés acﬁ:]}g?ﬁbri ne, brom ne and iodine, preferably
fluorine, chlorine and bromne, particularly preferably fluorine. 10
~ Exanpl es of al kyl groups are; methyl, ethyl, propyl, butyl, pentyl, hexyl,
heptyl and octyl. P¥iilaberreterleth are both the n isomers of these
radijgal s and branched isoners such as isopropyl, isobutyl, isopentyl,
sec-butyl, tert-butyl, neopentyl, 3,3-dinethylbutyl etc. Unless described
ot her wi she44,tR48, Ré9,RH kyl additionally includes al kyl radicals which are 15
unsubstituted or optionall ubsti t ut e.or nore further radicals,
for example 1, 2, 1aq%WﬁﬂuﬁﬂgﬁPPéﬁyﬂﬁﬁgdgﬁﬁgﬁﬁwyiradicals such as aryl
het eroaryl, al koxy or halogen. It is noreover possible for the additional
substituents to occur in any position of the alkyl

R4% and R50
20 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 N-(C;-Cg)-alkyl, oxygen and
sulfur;
25 R36 0~(Cy-Cg)-alkyl, 5-8 membered monocyclic ring which may comprise (-2

heteroatoms from the group of N, O and S, and the 5-8 membered ring may
comprise further substituents such as F, Cl, Br, oxo, O-(C;-Ce)-alkyl, (C;-
Cy)-alkoxy-(C-Cg)-alkyl, (C1-Cs)-alkyl, (Co-Cg)-alkylene-aryl,
NRS55)}R56);

30
preferably O-(C;-Ce)-alkyl;

R55, R536 independently of one another H, (C,-Cg)-alkyl;




radi cal . 20 Cycl oal kyl neans for the purposes of the present application
cycloalBﬁﬁmﬁﬁgxpycloalkyl- al kyl (alkx which is substituted in turn by
cycl oal Kyl';€.g. cycl opropyl net hyl ), ere cycloal kyl has at |east 3
carbon atons. Exanples of cycloal kyl radicals are: cyclopropyl,

cycl obutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl
and cycl pol ycyclic ring systens
such aslgﬂﬁg?lnqumk%e@ﬁhﬂ %s§#p&hk&%?ﬁé%;ﬁkgéﬁghanantanyl The cycl oal kyl
radi cal s may be unsubstituted or optionally substltuted by one or nore

furth di cal | i st b t he al di cal s.
el edh of | alkeny E5HR Gk s SpRaRBa B ey S obp Endptmayl BECCY) ©
(allyl), 30 2-butigfited té diEddiHnt Zropt SRMNp of D RHRRAY;- 2- but enyl, et hynyl,

| - propynyl, 2-propynyl propargyl), 1- butynyl 2- butynyl or 3-butyny|.
Cycléalkenyl means for the purposes of the present application cycl oal kenyl

Cycl oal Kenyl ), _whitRelner P Se HBHRSEYBHRIN (R INAC R RE Y
Exanpl es of cycl oahdabatlis @pRicedlyE hioglenkanidm iy gloapeRenX(R33)cycl ohept enyl
and cycl ooctenyl. The al kenyl radicals and cycl oal kenyl radicals may have
one to three conjugated or 5 unconj ugat ed doubl e bonds (thus al so

al k-di enyl and al I b

straight or br ancﬁmh{d rE%ﬂdb?ﬁg%n%%ﬁgéﬁPgt tn(rlﬁﬁ gé%ongg‘u: ??mal kynyl
radiléal s. The al kemw:hlaindmalrhgmbér ragtpkatds byayn blznunmﬁrinmt itheu gemipoot O,

optionally substi b ne or nore further radicals as I t above by
way of exanple fow@ﬁ’g) a%lnﬁfﬁe EEPCRITGS Vi) ther Deterpatom) 1 PosiizqRy Eﬁﬁgﬁg‘%ﬁtm
invention to rad|qgg§wggnm%§gnh&gﬁknyﬁgg%q£ﬁngﬁeQkﬁmgn}c aromatic
conmpounds conprising no ring heteroatons ere aryl refers to systens

whi ch are not nnnocycllc the saturated form (perhydroform or the

parti al | unsaturq&ﬁ om (for exanple the di hydroform or tetrahydroform
i's alsol%ossible ”the respective forns are known and stable, for the
secqnd ring. The termaryl also includes in the present 15 invention for
exanpl e bicyclic radicals in which both rings are aromatic and bicyclic
radi cal s in whi ch Rsefesabbn@® s Bhg is aromatic. Exanples of aryl are: phenyl,
napht hyl , indanyl, 1,2-di hydronaphthenyl, 1, 4-di hydronaphthenyl, indenyl
or 1,2,3,4-tetrahydronaphthy|. Aryl is particularly preferably phenyl or
napht hyIR31TRE2] R¥indepangdkiitlst dfusienmathsr Hn((aCHtatiofl saryla phenyl or napht hyl
group. 20 Heteroaryl radicals nean radicals derived from nonocyclic or

bi cyclic aromati c conpounds conprising ring heteroatons, preferably N, O

or $y Oy Fd'dfﬂa?&eor {18 LA SR S ur FRAE 1BRUHce 3h Yhe Eﬁﬂﬁ&ﬁh§ of R $orifla 1,

het er oar radi cal s.
such as, for example, R2, they may all, independently of one another, have the indicated

meanings and be identical or different.

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

mixtures thereof.

The alkyl, alkenyl and alkynyl radicals in the substituents R1, R2, R3, R4, R5, R6, R7, RS,
R9, R10, R11, R12, R13, R14, R15, R16, R17, R18, R19, R20, R21, R22, R23, R24, R25,

30 R26,R27,R28, R29, R30, R31, R32, R33, R34, R35, R36, R37, R38, R39, R40, R41, R42,
R43, R44, R45, R46, R46, R47, R48, R49, R50, R51, R52, R53, R54, R55, R56, R57, R58
and R59 may be either straight-chain, branched or optionally halogenated.

In a further embodiment, the alkyl, alkenyl and alkynyl radicals in the substituents R1, R2,




25 The aryl and heteroaryl radicals may be unsubstituted or substituted by
one or nore further radicals. Suitable further radicals are |listed by way
of examp¥BZBYFe for the alkyl radical%. The conpounds of the fornula | may
conprise one or nore centers of asymmetry. The conpounds of the formula |

may therefore be in the formof their racemates, enantionmer 30 enriched

m xture Yr n r r e The

pr esent 3n§e gso % k 1 u ’elzga]? %gsgq?ggz%?gg{]ﬂ%fjsﬁsmgf RﬁeRggd%fgjn g of the

f or mul a B21, RIHGSHS, !RQ@FTRM ,RI6OROE, R28) R29, RBO, & 31 R3DYR K31 R, RBS RAIE R&Ten i f
not exXpress

described in some cases. APD62599PC 1
spi rocyé‘ﬁ eRg?dysO Réy» B2, R RAS A, F46¢ Rﬁ?l@“%%r%&zd‘ﬂr Ré?rls)%ﬁj%éfled and
al so n 1 I hdMpi Ragnd R’
are |ndepeh ntly b énda anoﬂh(8I3 HA&? %{ﬁm &_ﬂgge#er ab(gi{}’lo H. ¥
Phar fecaubstititd yy antnsapieatsl mch ab tu?yl dreearodagh allsmytdn dilogen| T hlso yppliesvbit er i s
greater than that of i or basi ounds articularly.suitable
for nedllt‘;"al?lk&lp&ﬂie&ilt F‘B#gﬁyﬁ’ﬂé% c%1§|a{‘esparﬁﬁ§ ggregTé’uB’h@ Bflé %/fy
accept afiex ”%:8[}]? C{Eu&afa& Qe -CRMhikaRy- ﬁ:pb@tﬂ?gqf;utslﬁ@bkyhﬂg%@@ capt Alireaci d
addition salt t he conmpounds of” the invention are salts of inorganic
aci ds shkolmna,s bionine cando iadinea qireerabxd fllorioed ehloph@sanﬁobriogunmmd@r@hon c,
nitric, é"ﬁ]ctf and sulfuric acid, and of organic acids such as, for
exanpl eP eapYdUOMNg.  henzenesul fonic, benzoic, citric, ethanesulfonic,

fumgpi ¢, gl uconic, glycollc |seth|on|c | acti c, Iactobionic mal ei c,
mal i ¢, net hanesul f oni c, trlfluoronethanesulfohlc succi ni ¢,

p- t ol uerixauiples mf elkyl graups arer methyhcptiyli pronpl Bubbticatyhdieayl beptyhung ooty
pur posesIm%nge L 98 ?&btthn': % 19&15&5 ltﬁéseyradﬂ%ﬁfa?ldqmlﬂc ‘é& ngme? f’rph
phar maceutica y acce | 'e” basi ¢ sa are ammoni um sa met al
sal ts (Ssuphods, sgoduuym &ngemgm; as%s-lbumlsadrt Bl)t,yl ahdapentyd éapdlhlethyltajtyls aict s
* (such as_ magnesium and cal ci um sal t |ts of t
(5 nlmscm areibgnbayiies - tgie guksE andynally to o Pl FaReapy whish a6

et hyken [
1 i oc R & brithiih, Web MR RIS b TRl tREACIRY BRUIB. o1
i nt er medirat éderftioal oheliffereptaradidabnsuh guriyiti beeicanyloflkonurorabdoganc dl liy
acceptabl e salts d/ or for eln ont her apeutic, for ex le jn Mitro
appl | cattnsrer s Sh 6 b tibons wBRERTS F Shees e afRiRer sbe atfelq
herein rgfigfis to any physiologically tolerated derivative of a conpound of

the formula I of the invention, for exanple an ester, which on
adm nistration to a mammal such as, for exanple, a human is able to form

(3 B ot IR 5 b RISyl IR sbATLbA sho B REH IS
pr Odr ugsiiel (hirgl ampOLNsHsefutddnia iuny &t dyelbalkydSe. @eejzdld)lhﬁplylnfedfyl)exﬂmné e, in

H Ckada et al., Chem Pharm Bull. 1994, 42, 57-6]1. Such
cycloalkyl has at least 3 carbon atoms. Examples of cycloalkyl radicals are: cyclopropyl,

cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl and cyclodecyl.
Optional possibilities are also polycyclic ring systems such as decalinyl, norbornanyl,
25 bornanyl or adamantanyl. The cycloalkyl radicals may be unsubstituted or optionally
substituted by one or more further radicals as listed above by way of example for the alkyl

radicals.

Examples of alkenyl and alkynyl groups are: vinyl, l-propenyl, 2-propenyl (allyl),
30 2-butenyl, 2-methyl-2-propenyl, 3-methyl-2-butenyl, ethynyl, I-propynyl, 2-propynyl
(propargyl), 1-butynyl, 2-butynyl or 3-butynyl.

Cycloalkenyl means for the purposes of the present application cycloalkenyl radicals and
cycloalkenyl-alkyl radicals (alkyl which is substituted by cycloalkenyl), which comprise at




prodrugs can be netabolized in vivo to a conpound of the invention. These
pr odrugs nma t hensel ves be active or pot. APD62599PC 15 5 The conpounds of
the i nvefPP 9%%y al so exist in variod pol ynor phous forns, for exanple as
anor phous and crystal |l i ne pol ynorphous fornms. Al pol ynor phous forns of

t he conpounds of the invention belong within the franework of the invention

d f h ' ' : o
of 1 or mirat 45+ TR RS PRy USRIt el " SRPRRET, RIPEATRV IS

descri begciabeenyl andicyddeddienyl t s, sol vates and physi ol ogi cal 'y functional
derivatives as described herein. 10 If radicals or substituents may occur
nore than once in the conpounds of the fornmula I, they may all,

i nd { h t he jodi ' peidant i cal
epenGgp lfil%erﬁ{l] rgﬁfal??zﬁ%edr @%%I% 2 1e JQ@CME%&?%@% PRENb NGseeabshjBadddent | ca

or differen enbodi ent, the neanings for the
r adi 6al sinBbpjugRed tidneblé hdmds (thwnaso AE-diereyl gnd udstri¢nyEradicals, preferaklypnte Q are

10- mombeBble RSRLIn & ey SR b it THF BRI agPe Felcspcot gy’ ' ©

het er oat,QiiEa1S eHRGIRA YT MRS rAk QWM bOUNABRituidl ok Eﬁ@cﬂhaﬁ?@uﬁdﬁkﬁtéﬂ by Wher e
the ring system may ge addi tional ly substituted béFﬁi c, Br, CF3, CN
c

(O - 06) -aakloy morcfufider @djcalsals kigted apas mpyanphgHapte alMgadieats.R3) |
CON(R4) (R5), hydroxy, N(R7)CQ(Cl-C6)-alkyl, N(R8)(R9) or SO2CH3;
preferably (d-C8)-alkyl, (Cl-C4)-alkoxy-(CG-C4)-alkyl, a 3 to 10-nenbered
nonQo Orall G¥els & Hhe ProsbitCihvemion BE Iradigald devedl ieine maaiconalics et dadyetic f r om
t he group of oxygen, nitrogen and sul fur, where the ring system . be
addi t i orfEpmeticetmpqunds eempRsips n@:un,ngé\eyermp&dM,hcf(e@{yleﬁe.r%ﬁ%mst,en@%h C8) -

201, Yo TR ot UGG Bty 9 5

R5, R7, I'ndepen er -al kyl; K a bond,
OCH2, CHEZ, exaf(pRl the( BhldfofdomCor retthhyd@ofdm) 4s apoefassibly, whtre the Bspective

gﬁg: Lg?lfg{nl.’l%/ @%Ek%fggfglgtgh%fa,%lc? %or’btﬁggezcggg ﬁ%g e5te§9i (gu"yl Bﬁsol inci:llr}ccl]gseg L eeﬂllctla%t of one

15 invention for example bicyclic radicals in which both rings are aromatic and bicyclic
radicals in which only one ring is aromatic. Examples of aryl are: phenyl, naphthyl,
indany}, 1,2-dihydronaphthenyl, 1,4-dihydronaphthenyl, indenyl or
1,2,3,4-tetrahydronaphthyl. Aryl is particularly preferably phenyl or naphthyl. The term
“aryl” thus means in particular a phenyl or naphthyl group.

20
Heteroaryl radicals mean radicals derived from monocyclic or bicyclic aromatic
compounds comprising ring heteroatoms, preferably N, O or S. Otherwise, the statements

made about aryl radicals apply to heteroaryl radicals.

25  The aryl and heteroaryl radicals may be unsubstituted or substituted by one or more further

radicals. Suitable further radicals are listed by way of example above for the alkyl radicals.

The compounds of the formula I may comprise one or more centers of asymmetry. The
compounds of the formula I may therefore be in the form of their racemates, enantiomer-
30  enriched mixtures, pure enantiomers, diastereomers and diastereomer mixtures. The
present invention includes all these isomeric forms of the compounds of the formula L
These isomeric forms can be obtained by known methods even if not expressly described

1n SOmMe cases.




E 3-8 nmenbered bival ent carbo- or heterocyclic ring structure having 0-4
het er oat the group of N, 0 and,S, which may optionally have
substitdg[{h%g;g;g?(g]mthe group of H, F, %4 Br, OH, CF31 NO2, CN, OCF3, O0-
(G -C6)-alkyl, O(d-Ca)-al koxy-(Cl-C4)-al kyl, S-(Cl-0C6)-alkyl, (Cl-Co)-
al kyl, (C2-C6)-al kenyl, O (C3-C8)cycloal kyl, (C3-Cg)cycloal kenyl, (C2-C6)-

S AR R A R i

or bicydridgedpreferably 5-7 nmenbered bival ent carbo- or heterocycllc ring
structure having 0-3 heteroatons fromthe group of N, O and S, which may
optionally have substituents fromthe group of H F, d, Br, OH CF3, N,

ON,  OCF3r=@ dan{ & éﬁgoo'fﬁ‘lllé@bhnuig KE=C88) inalthiol R’ ffd RS 1ﬁhéﬁéhdenﬂy of one
(C2-Co) - al kenyl, - al kylene-aryl, S-aryl, N(R12) (R 3), 2- CH3,

N(R16)CG@QMEJ}LGEXF&%@kﬂamﬁﬁmﬁﬂmﬁho- or blcycllc particularly preferably

5-7 nmenbered bival ent carbo- or heterocyclic ring structure having 0-2
het eroatons fromthe group of N, 0 and S, which nay 20 optionally have

substit Lﬁﬁhﬁaédh@l@%ﬂ C%tﬁlbl@ s8lts dfe, Bocatde, th&F solehllityCnSwatOR, greXéESthan that
O (d-08)-al kyl, al kyl, (C2-06)-al kenyl, N(R12) (R 3) 502- CHS,
CcO( R20) oféh@ml@llog baw¢ eempenntlp.erticwarlyr wifable deromedical gpphcatpis Zgsraliys 7 O~ S

S 0 e oGy o U S LA U,
( C2-106) -mbégaiayt amN(aHH:ﬁ))ﬁ Eﬁl&)qf t%@ﬁndiﬁiﬁﬁﬁ)vxnﬂ@f ﬁ’éea}mjd)fymbfgaﬁp aGids Br,
O O drobitoric abid- hdrobroae, Ghsphoric metimhasphbric, nitric, slfonic and. <O
--CN N aygh as ydrochioric ac1d hy obromic, phosp phosp , 0
sulfuric acid, and of organic acids such as, for example, acetic acid, benzenesulfonic,
benzoic, citric, ethanesulfonic, fumaric, gluconic, glycolic, isethionic, lactic, lactobionic,
maleic, malic, methanesulfonic, trifluoromethanesulfonic, succinic, p-toluenesulfonic,
15  tartaric and trifluoroacetic acid. For medical purposes the chlorine salt is particularly
preferably used. Suitable pharmaceutically acceptable basic salts are ammonium salts,
alkali metal salts (such as sodium and potassium salts), alkaline earth metal salts (such as
magnesium and calcium salts) and salts of trometamol (2-amino-2-hydroxymethyl-
1,3-propanediol), diethanolamine, lysine or ethylenediamine.
20
Salts with a pharmaceutically unacceptable anion likewise belong within the framework of

the invention as useful intermediates for the preparation or purification of pharmaceutically

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

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

(directly or indirectly) a compound of the formula I or an active metabolite thereof.

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

themselves be active or not.




10 which may optionally have the aforenenti oned substituents; particularly
preferably APD62599PC 18 ! |~ Y Dand)J R12, R13, R16, R18 independently of
one anot 21%9{’? Cl-C8)-alkyl; 5 R17, R19, R20 i ndependently of one anot her
H (C-C8)-alkyl, aryl; preferably independently of one another H,

(C-C8)-alkyl; 10 X a bond, -CH2-CH2-; preferably a bond; D, Geither Dis

Blr ZP gr aGb V IPH"“&B 0]%_5&%2' E%m%& %&P % Qx]]%{gﬂT Gaflbi B&S;Hm%oup foftRd f-are

o (C - Céh)xamlpl@zsyarﬁ&phﬁds) arl &ylstallinéllpo@&ho@hkw formprAII grokphorphbsTor@s of al kyl ,
(C-C6)-al kyl; n ; preferably 0O Q N(R24).(R25), a3to
8- menbertBel C%’ﬁ@@}ﬁéqudh‘? FW&“W\‘} bﬂomwihﬁt Fﬁﬁ‘-d@afée‘ﬁ%fk§f e iRy PR Fad &8 ¢t ed

fromth Sty trogen and sul fur, where the ring system may
be addi ??J%‘gﬁgg L op ey by N(Re4)(R25), F, O, Br, CF3, N2, CN,

(Cl-66)-al kyl, O (Cl-C8)-al kyl, (Cl-C4)-al koxy- (CI-C4) al kyl ,

o RS e v T by o e
pr ef er alymiNa RRA A Bg@Lbef 1abg'e aﬁ@l th&B)samd, kéblvate@ 4ridl I%)o‘l@él&ﬂ fun®lioded) -
al koxy- (Cl -C4) -al kyl, -C8)-al kyl ene-aryl, oxo, C%( (v R30) CO(d -

C6) - al kyderwatl‘%zeﬂlsscrlbﬁlmam R27, R28, R29, R30 |ndependently of one
anot her H, (d-0C6)-alkyl; preferabl y (Cl-C6)-al kyl; APD62599PC 19 5 A a
group of the formula -(C(R31)(R32))min which 0-2 nenbers nmay be replaced

by an elier@iitalé bPEHsHRielts Ay 6dcuP md BRd) onceGh thy afrﬁlikﬁblklyoathegfc@ni@laolf, t he
formul a -(C(R31 (R32))min which 1 nenber may be replaced by an el ement

f rom t hehey By af indeprpdrady of wng anqgthery haye the mfﬂ}ﬁ%é%rr@wyg@an be glegticah: R31,
R32, R33 or different.

In a further preferred embodiment, the meanings for the radicals R1, R2, the index n and
15  the groups K, E, X, D, G, A and Q are as follows:

R1 (C1-Cg)-alkyl, (C1-Cy)-alkoxy-(C;-Cyq)-alkyl, a 3 to 10-membered mono-, bi-
or spirocyclic ring which may include O to 3 heteroatoms selected from the
group of oxygen, nitrogen and sulfur, where the ring system may be

20 additionally substituted by F, Cl, Br, CF;, CN, (C;-C¢)-alkyl, O-(C;-Cs)-
alkyl, (Co-Cp)-alkylene-aryl, oxo, CO(R3), CON(R4)RS), hydroxy,
NR7YCO(C;-Cg)-alkyl, N(R8)(R9) or SO,CHs;
preferably (C;-Cg)-alkyl, (C;-C4)-alkoxy-(C;-Cy)-alkyl, a 3 to 10-membered
mono- or bicyclic ring which may include O to 2 heteroatoms selected from

25 the group of oxygen, nitrogen and sulfur, where the ring system may be
additionally substituted by F, CI, Br, CFs, CN, (C;-Cg)-alkyl, O-(C;-Cs)-
alkyl, oxo, CO(R3), CON(R4)(R5), N(R7)CO(C;-Cq)-alkyl, or SO,CHs;

R3, R4, R5,R7,R§, RO
30 independently of one another H, (C,-Cs)-alkyl;

K a bond, OCH,, CHO, (C(R10)}R11))., C=C;

z 1,2, 3, 4; preferably 1, 2, 3; particularly preferably 1,2;




10 i ndependently of one another H, (Cl-C6)-alkyl, aryl; preferably H 15 20
25 30 R&) gé%éjyndependently of one azé)t her H (d-C8)-alkyl, -(CH2)o R36,
Co (d j) |, or RR4 and R25 formtogether with the nitrogen atomto
which they are bonded a 4 to 10-nenbered, nono-, bi- or spirocyclic ring
whi ch, apart fromthe nitrogen atom nmay include O to 2 additional

het eroatons selected fromthe group of oxygen, nitrogen and sul fur, where
the heterocyclic ring systemnay additionally be substituted by F, O,
(Cl-C6) RalokRIL] O ({dep&Rieatlpbkate, anosher HOAC REDyalkON( R45) (R46) , hydr oxy,
N(R48) CO(Cl - C6) -al kyl or N(R49) (R50), preferably F, (Cl-C6)-alkyl,

O (Cl-C8)-al kyl, oxo, COR44), NR48)CQO(Cl-C6)-al kyl or N(R49)(R50); 0 O,
1, 2, 3g4 R36 OB.g mnchihcf&IMBRARM: TRIE- (ﬁrhel?ér&ékhb cmgbg @@umecﬂmvrw ocpnpri se
one or rmre het eroat ons fromthe group of and and the 5-

menbdred ring rrajaehsmapnm&ommehgﬂousmfshh Quand §, sdich wympt@lﬂaﬂBrhana-l

(o o) it oyt b anptetint b ke e % BEODIF LS oH0, B0 o

nmonocyclic ring \/\Aggp@Gngﬂ cgr(ple@gaamogyJ(@; e:g)ogakganssi(cpma) iilEylgr ((m;ctgf N, O
and S, and the 5 nbered ring nprise further substituent such as
F, oxo, O (C - Coplkalkid::Cqelkens) %Kéycs)cr@@aﬂsé) (Gi-feprerealkeiyl.

(Néf‘?’?;éﬁi?)kyl AP RYb e S v Sl B0 QORI arfE S ﬁ%?‘* o
(C1468) - al kyl . |t N(RIZERY3)pSOLICHY, aX(R1HEOIRIDEN(R IMSO,@18), EOR20hend

af orenenti oned conpounds of the 5 fornula | each to be CH 1In a further
preferred embodi mBAMOROKEr HE¥Ent i nvention rel ates to conpounds of the

formula I in whi Cﬁséf&%bg{uw k&eﬁ%}él Bivaldne cﬁwotqﬁem&%efaw BHP @fSwid para

position relative® to one another, 1.e. the conmpounds o ormula | have
the foll owi ng str hating8-3 beterbotoRb ‘frpr e gréGEd NNS apd S¢ Rhjch may optionally
have substituents from the group of H, I, CI, Br, CH, CF3, NO,, CN, OCF;,
15 O-(C;-Cg)-alkyl, S-(C1-Cg)-alkyl, (C1-Ce)-alkyl, (Co-Cs)-alkenyl, O-(Co-Cs)-
alkylene-aryl, S-aryl, N(R12)(R13), SO,-CH3;, N(R16)COR17), CO(R20)

and be 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

20 optionally have substituents from the group of H, F, Cl, Br, OH, CF;, NO,,
OCF;, O-(Ci-Cg)-alkyl, (C;-Ce)-alkyl, (Cr-Cs)-alkenyl, N(R12)(R13), SO;-
CHj;, COR20),

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




A-Qla where the radicals R and R2, the index n and the groups K, E X D,
G A and %h%ve the aforenentioned negnings. 15 In addition, very
particul‘%lP 6% BF%ferred conmpounds of thé formula | are those in which the
group Q conprises at |east one nitrogen atom where the nitrogen atom may
be present in ring Qand/or in a substituent of ring Q Particularly

preferred conmpounds of the formula | _are those in which the group A-Q has
20 one of the gt ow 'g:i.o 5 whe ' Weformﬂa
- (C(R31) (R3¥ n whi NO-Z mWeWby an\ el ¢ment from

t he group of (R33), prefera a group t he, f or rivit-aN ,
-(C(R31)(R32) )M in which 1 nenber nmay be replaced by an elenent fromthe
group of 0, N(R33); mis 1, 2, 3, 4; preferably 1, 3 or 4; 30 APD62599PC 21
and R31, R32, 3 are ind dently of anot her /H Y Cl -C6) - al kyl, aryl;
pr ef er abl y\%/ n Q_Lm-( R25)§] whe F&%@M’—e i ndependent |y of
one another Y [fCl-C8)-alkyl,/-(CH2)o 6,/ CO (g X0 )-al kyl, or R24 and
R25formtog§t er wisth the nitrogen atomto which they are bonded a 4 to

10- menber ed nono-, bi- or spirocyclic ring whi'ch N_apart ni trogen
atom may in e 0 to 2 Addition Ner oat oms” s cted t he group of
oxygen, ni gen vhere t e eterociclid rin m may

addi tional | y\be Aubstituted by F, C.§ - Cp) yl,, -al kyl ,

(
oxo, OQ(R44), CON(R45) (R46), hydroxy, NOMR48)CO(Cl-C6)-al kyl or
N(R49) (R50), preferably F, (Cl-C6)-alkyl, O(CI-CS-aIk |,

N( R48) CO( CI - Co)- al kyl or (RSO)WL 2,
-—
5 3 ;}1_0 and

which may optionally have substituents from the group of H, F, Cl, Br, OH, CF;, NO,,
OCF;, O-(C-Cg)-alkyl, (Ci-Cg)-alkyl, (C,-Cg)-alkenyl, N(R12)(R13), SO,-CHj, CO(R20),
preferably H, F, Cl, Br, O-(C;-Ce)-alkyl, (C;-Cg)-alkyl, CO(R20);

preferably

10 which may optionally have the aforementioned substituents;

particularly preferably




20 25 R36 is OH, 5-10 nenbered nono- or bicyclic ring which may conprise
one or more heteroatons fromthe group of N, 0 and S, and the 5-10

nmember ed®F R ?PQ?P?my conprise further subystituents such as F, d, Br, OH,
CF3, oxo, O (C-C6)-alkyl, (C-0C6)-alkyl, O (Co-C2)-alkyl ene-aryl,
(Co-C2)-al kyl ene-aryl and N(R55) (R56), preferably a 5-8 nenbered
nmonocyclic ring which may conprise 0-2 heteroatons fromthe group of N, O

and S, and th/ -8 .nmenp ng r’r& ise further substituents such as
F, oxo, O (d-~- -al ky
N(R55)(R56)':I\3\0 44, R4

I;lkyl , 1 (Co-C2) - al kyl ene-aryl and

, 8 'R4g,z R50 are independently of one
anot her H,/fM)-EaI yl ;~and R55, are independently of one another H,
(Cl-C8)-al kyl; APD62599PC 22 if: Ais a group of the formula
-(C(R31)(R32))min which 0-2 -nmenbers may-be-replaced by an elenment fromthe
group of 0, N(R33), CGO preferably a 5 group of the fornula
-(C(R31)(R32))min which 1 nenber nmay be replaced by an elenent fromthe
group ofRD, NGRB3p,Rithere mis 0, 1, 2, 3, 4; preferably 0 or 1; 10 and
R31, R32, R33 are . ndependently of on ther. H. (C -C6)-al kyl, aryl;
preferably H V\herlgd?eg‘g?&yﬁ’iroﬁ?%?tg?rﬁgl’a@?ﬁg?%m’y is a bond or N(R33); 15
thens Qis a 3 to 8-nenbered nonocyclic ring which my include 0 to 3

het er oat ons sel ected fromthe group of oxygen, nitrogen and sul fur, where
the ringRE4dtEnRABy additional Iy be substituted by F, O, Br, CF3, NO2, CN,

20 (C-C6)-al kyl, . - - -al kexy (€ -.alik Cs
al k3(/l ene- Zil’ f/ll : yoxol?d&@gbgé%%,, a%{&)%(?%ﬁ%% ﬁhygef%%g?c‘hﬁ Ejz 5@}’- {ge-f@y :
al kyl, COO(R29), NeRIRhED(IGIof Gay amdikigr HOIC, SOPEIY); preferably a 5 to 7-

menber ed nonocyclic ring which conprises one or two nitrogen atons, where
the ring systemmay additionally be substituted by (d-C6)-al kyl, (O -

16 X a bond, -CH,-CH;-; preferably a bond;

DG either Dis N and G is CH or D is CH and G is N or D and G are both CH; D
and G are preferably both CH;

15 R2 OH, O-(C-Cg)-alkyl, O-(Ci-Cy)-alkoxy-(Ci-Cg)-alkyl, (C;i-Ce)-alkyl;
preferably O-(C;-Ce)-atkyl, (Ci-Cs)-alkyl;

n 0, 1, 2; preferably O or 1;

20 Q N(R24)(R25), a 3 to 8-membered monocyclic ring which may include 0 to 3
heteroatoms selected from the group of oxygen, nitrogen and sulfur, where
the ring systemn may be additionally substituted by N(R24)(R25), F, Cl, Br,
CF;, NO,, CN, (C;-Ce)-alkyl, O-(C;-Cg)-alkyl, (C;-Cg-alkoxy-(C;-Cy)-
alkyl, (Co-Cg)-alkylene-aryl, oxo, CO(R26), CON(R27)(R28), hydroxy,

25 hydroxy-(C;-Cy)-alkyl, COO(R29), N(R30)CO(C;-Cg)-alkyl or SO,CHjs,
preferably N(R24)(R25), F, Cl, (C;-Ce)-alkyl, O-(C;-Cg)-alkyl, (Ci-Cs)-
alkoxy-(C;-Cj)-alkyl, (Co-Cg)-alkylene-aryl, oxo, CO(R26), N(R30)CO(C,-
Cs)-alkyl or SO-CHs;

30 R26,R27,R28,R29,R30
independently of one another H, (C;-Ce¢)-alkyl; preferably (C,-Cs)-alkyl,




25 C4)-al koxy-(d -C4)-al kyl or (Co-C2)-al kyl ene-aryl; where R26, R27, R28,
R29, R30 are |ndependently of one anot her H (C-C6)-al kyl; preferably
(Cl-cp)-ADSI%PS0 i f: Ais a group of®the formula - (C(R31) (R32))min which
0-2 nenbers may be replaced by an elenment fromthe group of 0, N(R33), CG
preferably a group of the formula -(C(R31)(R32))min which 1 nenber may be
repl aced APD62599PC 23 by an elenent fromthe group of 0, N(R33); 5 where m
is 0, 1, 2, 3, 4; preferably 0 or 1; and R31, R32, R33 are independently of
one another H, ( Cla- £¥ohp &I klé fordith (RS ERaD))y- 1 whikh Mememl%cmangzy be

particularly preferably is a bond or N(R33); then 15 20 25 Qis. a
8- menber ed nonocydeR @chlbagaml%rﬁen%efyomrté? MPOOEQ NRSBer 69 é’ﬁ%fera@eﬂ %ct ed

fromthe group of Uk §éf§atc is
addi tional | y subs#%h%%r%l%i?%@ j( A v ol %@ﬁ% ff‘?f"ﬁ% o
substi tuted by F, b§lan e&fmexﬁﬁ&mmegmqum(me) al kyl, O (Cl-C8)-alkyl,
(d- A4)-al koxy-(CI-C4) al kyl, (Co-C8)-al kyl ene-aryl, oxo, CO(R26),
CON( R27) (R28), hydr oxy, hydroxy (C-A)-al kyl, COO(R29)

N( R30) G, C1 - C6) - algky| @45&%@;&1 prefegably a 3 to 8-nenbered nmonocyclic
ring which may include 0 to ef et Gatom'sel ected from t he group of
oxygen, nitrogen and sul fur, Wnere the ring systemis additionally
subsht%@;&(ﬁé 4)(R25) and may additionally be substituted by F, O,
Br, (d-Co)-alkyl, O(C-C8)-alkyl, (C-C4)-al koxy-(d-C4)-
al kylp, (Co-C8)-al Iimh Rl |0foﬁé<ﬁlotmﬁ ¥e RaR)(Re@B}ablIper oxy,

hydr oxy- (Cl - C4) - al kye%E CCI{RZQ) N( R?,O)CO%CI6 Co6 all%{kylﬁaor Sh Q2 CHS3,
preferably F, (Cl-C6)-alkyl, O(C-C8)-alkyl, (C-C4)-al koxy (C-A)-al kyl,

R24, R25 independently of one another H, (C;-Cg)-alkyl, -(CH3),-R36, CO-(C1-Cyg)-
alkyl, or R24 and R25 form together with the nitrogen atom to which they

are bonded a 4 to 10-membered, mono-, bi- or spirocyclic ring which, apart
15 from the nitrogen atom, may include O to 2 additional heteroatoms selected
from the group of oxygen, nitrogen and sulfur, where the heterocyclic ring
system may additionally be substituted by F, Cl, (C;-Cs)-alkyl, O-(C-Cs)-
alkyl, oxo, CO(R44), CON(R45)(R46), hydroxy, N(R48)CO(C,-Ce)-alkyl or
N(R49)(R50), preferably F, (C;-Cg)-alkyl, O-(C;-Csg)-alkyl, oxo, CO(R44),

20 N(R48)YCO(C1-Ce)-alkyl or N(R49)(R50);

) 0,1,2,3,4

R36 OH, 5-10 membered mono- or bicyclic ring which may comprise one or
25 more heteroatoms from the group of N, O and S, and the 5-10 membered

ring may comprise further substituents such as F, CI, Br, OH, CFs, oxo, O-
(C1-Cg)-alkyl, (C;-Ce)-alkyl, O-(Cy-Cs)-alkylene-aryl, (Co-Cy)-alkylene-aryl
and N(R55)(R56); preferably a 5-8 membered monocyclic ring which may
comprise 0-2 heteroatoms from the group of N, O and S, and the 5-8
30 membered ring may comprise further substituents such as F, oxo, O-(C;-

Cg)-alkyl, (C;-Cg)-alkyl, (Co-Cy)-alkylene-aryl and N(RS5}(R56);

R44, R45, R46, R48, R49, R50
independently of one another H, (C;-Cg)-alkyl;




(Co-C8B) -al kyl ene-aryl, oxo, CO R26), N(R30)CO(Cl-C6)-al kyl or SO2CH3; where
30 R26, R27, R28, R29, R30 are independently of one another H,

(Cl - CB) BP9 Cor ef erably (Cl-C6)-al ky?;: and R24, R25 are independently of
one another H, (Cl-C8)-alkyl, -(C-12L-R36, CO (Cl APD62599PC 5 24

C8)-al kyl, or R24 and R25 formtogether with the nitrogen atomto which
they are bonded a 4 to 10-nenbered nono-, bi- or spirocyclic ring which,
apart fromthe nitrogen atom may include O to 2 additional heteroatons

sel ect eR95 RIBt he igHcpbiRicafly X yaemothivr H, 00pTsRalklylsul fur, where the
heterocyclic ring systemmy additionally be substituted by F, d, (Cl-C6)-
al kyl, O (C -C8)-al kyl, oxo, CO(R44), CON(R45)(R46), hydroxy,

N( R48) - (6) - al- 0 ref : - = I

o (c1. o) iy PR Rk Ty B BREOpeni o QR B 10
is 05 1fonuld3]edhtdbeZM.R36 is OH, 5-10 nenbered nono- or bicyclic ring

whi ch may conprise one or nore heteroatons fromthe group of N, 0 and S
and the 5-10 nenbered ring may conprise further substituents such as F,

d, Br 1CZL§}A lfl%ﬁ'r%r é‘fgrre(?e gﬁn@)ﬁ: k}Yljesen( GhveBidn ablkdek  to compounds of the

O ( Co- -al kylere-aryl, (Co-C2)-al kylene-aryl and N(R55)(R56), preferably
a 5-8 ndomeriedimwhiocbyod substifungts wh thercyehex dorggroge aB-i2 pakst RASBWNJRBLTE om t he

group of N, 0 and S, ,and the 5-8 nbe ri COonpr i urt her
Jubeb ¢ i hhe i i R Copiings hend TS el B B B e 2
(Co462) - al kyl ene-aryl and N(R55) (R56); R44, R45, R46, R48, R49, R50 are
i ndependently of one another H, (Cl-C6)-alkyl; and 25 R55, R56 are

i ndependgqt |y of onP=other H, (Cl-C8)-alkyl. Exanples of particularly

preferred A QIgrou arg.l isteq below \Het ((C(R31)(R32))m 1-N(R24)(R25)
preferably 0, N(R33), and mis 3 or 4
(R2),

30 in which t X3 O3 ,
APD62599PC 25 5 A\Q
Ia

where the radicals R1 and R2, the index n and the groups K, E, X, D, G, A and Q have the

aforementioned meanings.

15  In addition, very particularly preferred compounds of the formula I are those in which the
group Q comprises at least one nitrogen atom, where the nitrogen atom may be present in

ring Q and/or in a substituent of ring Q.

Particularly preferred compounds of the formula I are those in which the group A-Q has

20  one of the following meanings:

if:
A is a group of the formula -(C(R31)(R32))y- in which 0-2 members may be
replaced by an element from the group of O, N(R33), CO; preferably a
25 group of the formula -(C(R31)(R32))n,- in which 1 member may be replaced
by an element from the group of O, N(R33);
where
m is 1,2, 3, 4; preferably 1, 3 or 4;

30




5 10 15 20 R4 -N R25 -N N-Subst. in which Subst is H (C-C6)-alkyl,

hydr oxy- Cl - %ﬁ%%ﬁlkyl, preferably H, (géZCB) al kyl R2Z4 NNR25 NN -N~ ~~((
N R25 6? ich the radicals R24 5, R3 1, R32 and R33 have the
aforenentloned meanings. In a further particularly preferred enbodi nent,
t-he present invention relates to conpounds of the fornula laa 11 1 laa in
whi ch VV| CHor N and the radical R and the groups A and Q have the
aforeneﬁPloned meani ngs. The conpounds of the invention of the fornmula I
can be RHpRBeAR3IDr exanple by processes analogous to the preparation

processes disclosed in WO 03 057220, r.e lLe.b cli.z and/ or
coupl i ng reacti onte FE%‘SF‘E %¢E &nﬁlaﬁa&QEBs@%cp@?H‘ééﬁrﬁ fﬁf*‘é’%ﬂ?’%ﬂ
processes known to the skilled worker, and sone are comrercially avallable.

In a preferred enbodi nent, the conpounds of the fornmula | are prepared by a
procéss th?D62599PC 26 including the followi ng steps: a) preparation of a

corrpoun of the for%g ﬁﬁ t he basic structure
(1, 4-d| aspiro[ 4.5 A %5-)one) is comrercially avail able. Substituted 5
vari ants can be prepared by processes known fromthe literature (see, for

exanpl e, ﬁbkanura, M et al.; J. Am Chem Soc. 2003, 125(21), 6362-6363;
whnere

R24, R25 are independently of one another H, (C;-Cg)-alkyl, -(CHj)s-R36, CO-(C;-
10 Cg)-alkyl, or R24 and R25 form together with the nitrogen atom to which
they are bonded a 4 to 10-membered mono-, bi- or spirocyclic ring which,
apart from the nitrogen atom, may include 0 to 2 additional heteroatoms
selected from the group of oxygen, nitrogen and sulfur, where the
heterocyclic ring system may additionally be substituted by F, Cl, (Ci-Ce)-
15 alkyl, O-(C;-Cg)-alkyl, oxo, CO(R44), CON(R45)R46), hydroxy,
N(R48)CO(C)-Cg)-alkyl or N(R49)R50), preferably F, (C;-Cg)-alkyl,
0O-(C;-Cg)-alkyl, oxo, CO(R44), N(R48)CO(C,-Cg)-alkyl or N(R49)(R50);

0 is0,1,2,3,4;
20
R36 is OH, 5-10 membered mono- or bicyclic ring which may comprise one or
more heteroatoms from the group of N, O and S, and the 5-10 membered
ring may comprise further substituents such as F, Cl, Br, OH, CF;, oxo, O-
(C;-Cg)-alkyl, (C;-Cg)-alkyl, O-(Co-C,)-alkylene-aryl, (Co-Co)-alkylene-aryl
25 and N(R55)(R56), preferably a 5-8 membered monocyclic ring which may
comprise 0-2 heteroatoms from the group of N, O and S, and the 5-8
membered ring may comprise further substituents such as F, oxo, O-(C;-

Cg)-alkyl, (C;-Cg)-alkyl, (Cop-Cs)-alkylene-aryl and N(R55)(R56);

30 R44, R45,R46, R48, R49,R50
are independently of one another H, (C;-Ce)-alkyl;

and

R55, R56 are independently of one another H, (C;-Cg)-alkyl;




Kawaf uchi, H et al.; Tetrahedron Lett. 2002, 43(11), 2051-2054; Beauhaire,
J. et al.; Tetrahedron Lett. 1995, 36(7), 1043-1046) 0=C 0O D (R2)n Il 10
b) reactArB2EPPE he conpound of the forfula Il with OR H2N'- j OR under

reductive am nation conditions, where R = lower alkyl, preferably ethyl or
met hyl, to give a conpound of the formula Il RO RON.( 15 (R2)4 41i c¢)
coupling of the conpound of the fornmula Il with phosgene (or a known

phosgene equi val ent, for exanple carbonyl diimdazole) and a prinmary am ne
of the jrornul a R1, Kt E-EX~NH2 20 and subsequent deprotection of the acetals,

wi th sinultaneous cyclization resulting in a conmpound of the formula IV
APD62599RC / K, E/ " is N groupraf the foymuyla -@@3@@%— ingukich §n? WEPWEE BAY Rary or
secondary amni ne ungdar _ r.e i ' i b0, A0Gr335,660) thdtBrab
conmpounds of the ;}g@%qdagf%m%%é&g% grtggﬁ”l-(lﬁgﬁﬁf rFljlied 3\??’aég)|’rﬁrtrggfe}naatom
to tige cycl ohexyl qneup ofge @ralu@ -(RIRXK)E32)R2imwhich. | member may be replaced

by an element from the group of O, N(R33);

where

m is 0, 1, 2, 3, 4; preferably O or 1,
10  and

R31, R32,R33

are independently of one another H, (C;-Cg)-alkyl, aryl; preferably H;

where A very particularly preferably is a bond or N(R33);
15
then

Q is a 3 to 8-membered monocyclic 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 F, Cl, Br, CF;, NO,, CN,

20 (Ci-Cg)-alkyl, O-(C;-Cg)-alkyl, (Ci-Cy)-alkoxy-(Ci-Cy)-alkyl, (Co-Cs)-
alkylene-aryl, oxo, CO(R26), CON(R27)(R28), hydroxy, hydroxy-(C;-Ca)-
alkyl, COO(R29), N(R30)CO(C;-Cg)-alkyl or SO,CH3; preferably a 5 to 7-
membered monocyclic ring which comprises one or two nitrogen atoms,
where the ring system may additionally be substituted by (C,-Cg)-alkyl, (C;-
25 Cy)-alkoxy-(Ci-Cy)-alkyl or (Co-C;)-alkylene-aryl;

where

R26, R27, R28, R29, R30
are independently of one another H, (C;-Cg)-alkyl; preferably (C;-Cq)-alkyl;

30

if:

A is a group of the formula -(C(R31)(R32)),- in which 0-2 members may be
replaced by an element from the group of O, N(R33), CO; preferably a
group of the formula -(C(R31)(R32))x- in which 1 member may be replaced




Furt her conpounds of the invention of the fornmula |I can be obtai ned by
anal ogous rocesses, the skilled worker being aware how t he process
descri be®RBSRPEChust be altered in order to obtain further conpounds of
the formula I. 10 Suitable reaction conditions and reagents for carrying
out steps a) to d) of the process of the invention are known to the

skilled worker. T out es ounds of the fornmula | are
i ndi cated by way \(I)\%ngﬁﬁm Hr %E%W’ eﬁgﬁgﬂ/ route 1 APD62599PC OEt
CEt (reductive amnation) 28 CDI Exenplary route 2 Z RI-K--1: T, ~\NH~ CH

CDl O\, R,K"Q'--"j _0ilN Nom -eve > CEt RI--K--J "70 \'"'NRL
C- Hat . b%[b@eK C NkN 3) acid In exenplary routes 1 and 2, R, K and Q have

the af orl%ment i oned s'ﬁ?ﬁrﬂ,@, E, preféra%?f() ori;
5
and
R31,R32,R33
are independently of one another H, (C,-Ce)-alkyl, aryl; preferably H;

10 where A very particularly preferably is a bond or N(R33);

then
Q is a 3 to 8-membered monocyclic ring which may include 0 to 3 heteroatoms
selected from the group of oxygen, nitrogen and sulfur, where the ring
15 system is additionally substituted by N(R24)}R25) and may additionally be
substituted by F, Cl, Br, CF;3, NO,, CN, (C;-Cg)-alkyl, O-(C;-Cg)-alkyl, (C;-
Ca4)-alkoxy-(Cq-Cg)-alkyl, (Co-Cg)-alkylene-aryl, 0X0, CO(R26),
CON(R27)(R28), hydroxy, hydroxy-(C;-Cs)-alkyl, COO(R29),
N(R30)CO(C;-Cg)-alkyl or SO,CHj; preferably a 3 to 8-membered
20 monocyclic ring which may include 0 to 1 heteroatom selected from the
group of oxygen, nitrogen and sulfur, where the ring system is additionally
substituted by N(R24)(R25) and may additionally be substituted by F, CI,
Br, CF;, NO,, CN, (C;-Cg)-alkyl, O~(C;-Cs)-alkyl, (C;-Cy)-alkoxy-(C;-Cy)-
alkyl, (Cp-Cg)-alkylene-aryl, oxo, CO(R26), CON(R27)(R28), hydroxy,
25 hydroxy-(C;-Cg)-alkyl, COO(R29), N(R30)CO(C;-C¢)-alkyl or SO,CHj,
preferably F, (C;-Cg)-alkyl, O-(Ci-Cg)-alkyl, (Ci-Cs)-alkoxy-(Ci-Cs)-alkyl,
(Co-Cg)-alkylene-aryl, oxo, CO(R26), N(R30)YCO(C;-Cs)-alkyl or SO,CHs;

where
30 R26,R27,R28,R29,R30
are independently of one another H, (C;-Cg)-alkyl; preferably (C;-Cs)-alkyl;

and
R24,R25 are independently of one another H, (C;-Cs)-alkyl, -(CH3),-R36, CO-(C;-




This invention further relates to the use of conmpounds of the fornula I and
their pharnaceutical conpositions as I}/CH receptor |igands. The MCH
receptorAquﬁé%?ﬁﬁg of the invention aré particularly suitable as nodul ators
of the activity of the MCH 1 R 10 The role of MCH in regul ating the energy
bal ance has now been well docunented (Qu, D. et al.; Nature 1996, 380,

243-7; Shimada, Mgt : = H]g]ﬁ - whi
Endocri nol ogy 200 sf%@l cg%g%lf-‘]%%i @%38%?%%&%38“% , {1}3%:% %5@04%?1c%evi ew.
G Hervieu, ExpertheyOmerbondéibs 4 (hallgetmbai@a3nond-, ¥9br SfitgcycliS ripevkecigr e

al so indications that MCH antagoni sts can have_ a benefici.al influence on
central ly rel at ed %8 dFeBthe 8jEgen fomomayiaeife 0 ‘ﬁeila g‘é‘PBﬂ EIPYRERy, B.

et al.; Nature i«ti-A€ fRR0 5130, Vi @VART-YVS r fhe Opi N.
Ther. Targets 202)%? 16{75{,6848.%?1 é%el%o%%l?fg%xy NNﬁ%g%ZSa?ﬁ %ﬁlgghc‘ﬁfﬂ\?i th

am ndtion) i AEt CEgrbgshc Rngoygomnusy ofditibhadlyt hepabstitgtegdrt Fcll, 4€1-¢Cs)-
suitable for the treat [ ar preventj AP 1 esity 2.
Di abetes nel i tus,a“@g’prené%grl?@8 Ta@f% ZOﬁ?’abggg%%I)i nmé?@ﬁ%?pr ¥ on” of
the sequel ae 5 assQR4@iCH(Fariliabr ANPRAI)ERS0), PteRrabMNNBLUCITRaRyL, -
hypergl ycem a, - inprovenent 1n insulin resistance, - 1nprovenent in

gl ucose t ol er ance,O-(CoCs)-gkpk 0%, GRRIA).HRAZUFOW o) wlkys op BIR4N(RYPevent i on
of macro- and microvascul ar disorders therewith. 3. Dyslipidemas and their
sequel ae such as, for exanple, atherosclerosis, coronary heart disease,
cerdlor ovascul ar diisor ey, s, £t c, especially those (but not restricted

thereto) 15 which are characterized by one or nore of the foll ow ng
factors:

R36 is OH, 5-10 membered mono- or bicyclic ring which may comprise one or
more heteroatoms from the group of N, O and S and the 5-10 membered
ring may comprise further substituents such as F, Cl, Br, OH, CF3, oxo, O-
15 (C1-Ceg)-alkyl, (C,-Cg)-alkyl, O-(Cy-Cy)-alkylene-aryl, (Co-Cy)-alkylene-aryl
and N(R55)R56), preferably a 5-8 membered monocyclic ring which may
comprise 0-2 heteroatoms from the group of N, O and S, and the 5-8
membered ring may comprise further substituents such as F, oxo, O-(C;-
Ce)-alkyl, (C;-Cg)-alkyl, (Co-Cy)-alkylene-aryl and N(R55)(R56);
20
R44, R45, R46, R48, R49, R50
are independently of one another H, (C,-C¢)-alkyl;

and

25 R55,R56 are independently of one another H, (C;-Cg)-alkyl.

Examples of particularly preferred A-Q groups are listed below:

\He’[/((C(HB1 )(332))”;-1 ‘N(R24)(R25)

30  in which Het is O, S, N(R33), preferably O, N(R33), and mis 3 or 4




hi gh plasma triglyceride concentrations, high postprandial plasm
triglyceride concentrations, |ow HDL chol esterol concentration 20 4.

Var i ous Ut9279%Bondi ti ons which may be dssociated with the metabolic
syndronme, such as: - thronboses, hypercoagul abl e and prothronbotic stages
(arterial and venous) - high blood pressure - heart failure such as, for
exanpl e (bUtH%ﬂt restricted thereto), follow ng nyocardial 25 infarction,
hypertensi ves 1Teart di sease or cardi omyopathy 5. Psychiatric indications
such as —Mepressions - anxiety states 30 - disturbances of the circadian
rhythm - af tion disorders - schizophrenia - addictive disorders
APD62599PC 30 Fornul ati ons The anpbunt of a conpound of formula (1)
necessary to achieve the desired bi Gubgtcal effect depends on a number of
factors, forﬁexqule t he spegifi CNconpound chosen, the intended 5 use, the
node of adm i st tiog and e cliypnical condition of the patient. The daily
dose is ge raINE_' ?hp’?é e fYom 0.001 ng to 100 ny, preferably 0.3 ny
to 100 ny (t$p%€glly fromO0.01 ng to 50 ny, preferably 3 ng to 50 ng) per
day and per kil ogram of bodyweight, for exanple 0.1-10 ny/kg/ day,
preferably 3-10 ng/kg.day. An intravenous dose may be, for exanple, in the
range fromO0.001 ng to 1.0 I kg, preferably 0.3 ng.to 10 1.0 / kg, which
can sui tiabyhich8ubsy i Hi @1&63?;&%5%@063?@1@& k. mgfefablnﬂe(%cﬁqugﬂi | ogr am

and per mnute. Suitable infusion solutions for these purposes may contain,

for exanple, omO0.1 ng t6 10\ny, typically from1l ng to 10 ng, per
mlliliter.NSingl e doses n ntain, for exanple, from1l ng to 10 g of
the active i i 5 Sing eSJEaY contain, for exanple, from1l ng to
10 g of the actisve ingredient. us, anpoul es for injections may 15

contain, for R3knple, from1R#4 to 100 ng, and singl e-dose fornul ations
whi ch can be admnistered orally, such as, for exanple, tablets or
capsi es, may contain, for exanple, from0.05'to 1000 ngy, typically from

{1 om 10 ovaR RGPS Fad RAEEeGT RAR AR Ras bie ppr PR riay . % 1Y

af orenenti oned wei ght data are based on the weight of the free conpound
fromwhich 20 the salt is derived. For the prophylaxis and therapy of the
abovemenin afvsdher particulpdy greferrasl embodiment, the present invention relates to compounds

of the formula Iaa

10

0
20~ ] ,/YA\ a
§ i
W;-—/k?\{/\g\g)\/ lag

\ TS

in which
W is CHor N, and
the radical R1 and the groups A and Q have the aforementioned meanings.

15
The compounds of the invention of the formula I can be prepared for example by processes
analogous to the preparation processes disclosed in WO 03/057220, for example by
cyclization and/or coupling reactions. Suitable starting substances can be prepared by
processes known to the skilled worker, and some are commercially available.

20

In a preferred embodiment, the compounds of the formula I are prepared by a process




conmpounds of formula (1) may be used as the conpound itself, but they are
prefer abAgH?'z% (#he form of a phar rrace%i cal conposition with an acceptable
carrier. CRFri er nmust, 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 nmay be a solid or a 25 liquid
or both; | ormul ated with the conpound as a single dose,
for exaiﬂn%ﬁ%fngsﬂ&rai%;lg%’ﬁ%[%egmshi ch may contain fromO0.05%to 95% by wei ght of
the active ingredient. OQher pharmaceutically active substances may

| i kewi se be present, .including other conpounds of fornula (L). Th
phar maceut ftal PERPGYPE i Bhs?o 0%‘198“’?41@% .nr}B%‘ﬂBe _'p%‘ﬂuh&b‘? bf}n&ﬁgcof t he
known phar maceuti £aloxa8}iRp4S]dewbi-81onES SNt t@hinkrGARS| 8¥ailable30 subyitgdt he

ingredients wth pharmacol ogically acceptable carri‘ers and/or excipients.
Phar fraceut i cal wangndsican despreparethebyi pusasseorknagwe froms thes literatiee(stor foor al |

rectal, topical, r | (for, examl ubli nqual t r
exanpl e subcut alf& e%%@ﬁﬁﬁs@ﬁfggﬂ’ J(?i‘%fl‘r Qb%‘%hg?g ggaﬁlﬁfﬁgghgé@égﬁ
adni ni strati on, KalwhheHDM. ldhal. MP&tahsddoh akiie 200 &30 1) AR 2532 PBedhaire, J.
adm ni strati on depends in each individual case on the nature and severity

of the conditi oftalt detehedrasakeitl 1982 3967k H4h 4 e of the conpound of
formula (1) used in each case. Coated fornulations and coated sl owrel ease
fornmul ati ons al so/belQ @jthi n the framework of the invention. Preference
is given to a7 and/gastfic juice-resistant fornulations. Suitable 5
coatings resistantdd g ric juice conprise cellulose acetate phthal ate,
pol yvinyl acetate p(R#gl ate, hydroxypropyl methyl cel | ul ose phthal ate and
ani oni ¢ pol yners of net ﬁ‘acrﬂi c acid and nethyl nethacrylate. Suitable
pharlgaceut &gal Pragg(?{gé]thgegm;)&ndogfqheﬁ)%{yﬁw'i tion may be in the form of
separate uni S 8UC as, for exanple, capsules, cachets, suckable
tablets or tablets, each of which contain a defined anount of the conpound
of formula (1); as powdqﬁ or granules; as solution or suspension in an
aqueous or nonaqueous liguid; or as an oil-in-water or water- in-oil

emul si on. These EpRposi tions may, as al ready nentioned, be prepared by any
sui tabl e phar macedt i ¢ metldd which includes a step in which the active

i ngredient and 15 the carrier (which nay consist of one or nore additional

i ngredi ents) are brought into contact. The conpositions are generally
produced by uni form and honogeneous m xing of the active ingredient with a
l'iquid and/ or f unAddritedlictivel @thimapioh togditiohs rwhead Res lovrchikylh prefqrnisigtueiyli s
shaped if necessary. Thus, for exanple, a tablet can be produced by
conpressing or hEEdVhde givpawaaposnd gf ficufosaulgfll he conpound, where
appropriate with one or nore 20 additional ingredients. Conpressed tablets
can be produgesl by tableting the conmpound in free-flow ng formsuch as,
for exanpl e, a‘tgm/vder or granul es, where appropriate mxed wth a binder,
glidant, inert Adi \ew r Core or nore surface-active/di spersing

agent (s) in Ra suit@ble nmachi ne. El\/bl ded tablets can be produced by nol di ng
t he conpound, whichHis in, Q/J

15 o
c) coupling of the compound of the formula IIl with phosgene (or a known
phosgene equivalent, for example carbonyldiimidazole) and a primary amine of
the formuia
R1 E NH
\K/ \X/ )
20

and subsequent deprotection of the acetals, with simultaneous cyclization

resulting in a compound of the formula TV




powder formand is noistened with an inert liquid diluent, in a suitable
Wachinedﬂﬁﬁgﬁg maceut i cal conpositiog§ whi ch are suitable for peroral
(sublin inistration conprise“suckable tablets which contain a
conmpound of forrmula (1) with a flavoring, normally sucrose and gum arabic
or tragacanth, and pastilles which conprise the conpound in an inert base
such as gelatin and glycerolcpr sucrgse and gum arabic. 30 Pharnaceuti cal
conpositions suitable for pafienteral adm@i stration conprise preferably
steril e agueous preparatj on f a ound of formula (1), which are
preferably isotoni g-pith Nhe ooth ot/ t he i ntended recipient. These
preparati ons arerypref erabl y\-ad 'nisterg@gnintravenously, al t hough

adm nistration may al so take place by subcutaneaqws, intranuscul ar
APD62599PC 32 or intradermal injection. These preparations can preferably
be produce@) by Fhagiieny Witle a dUHRBYNET WEEMIAEE Sinh NdaKiTREVAE ABEGHER ng

solution steril ad .S LG WM Fall Lt t he
i nvention gener g?rfd&ﬁ’%dgh%%hg F%ﬁnélﬁp@%aggg%cbfghﬁm@%Sﬁ%h%g‘?%tnﬁ?b@cgp@gga
compound. 5 Phakfiaodubganadtoraoopesiytiobesylawiirpl e for rectal adm nistration
are preferably in the formof single-dose suppositories. These can be
produced by m xi ng a conpoun#® of tjhe 'oquLéQ(l) with one or nore
conventional solid carriers, |{for e cocoa butter, and shaping the
resulting mxture. 40 PHaryécew-+tal \conpositions suitable for topical use
on the skin are gpyefeBkably \_.n fhe fOf m,KRf ointnent, cream lotion, paste,
spray, aerosol or oil. Carrrers which can"be us are petrolatum | anolin,
pol yét hyl ene gl ycols, al cohols and conbi nations of two or nore of these
substances. The active ingredient is generally present in a concentration

of fromO0.1 15 to 15% by wei ght of .the conposjtion, for, exanple fromO0.5
Lo 206 TrafherspmRPidindhie MEnen of e sfa%nﬁgsﬁ 6% e ARG QU Pralpeoss
conposi tJ Uj } siek WRES: it f ehitskaal e

pl ast er Iﬁﬂ%%%’g%gkgﬁﬁta ¥gq%g@ Ioﬁgﬁ%%rn1 8§%§3g%3h?§§?ﬁﬁfﬁﬁﬁ?he patient's
epi der mis . or&ucholphinstshe comipoaidsyofdnfominnlatlhe active 20 ingredient in an
aquequs sol ution which is buffered where appropriate, dissolved and/or
disé@rsed in an adhesive or dispersed in a polymer. A suitable active

i ngr edi egfitabeORE@iIdh @hHRidn §n@¥8&§ént§%ﬂ Qur3ah oRT BRI a3 kd )ﬂ%%bﬂi& profest @f 15% A
particular possibility is for the active ingredient to be released by

el ect r otthafnyeation e khown sptheskidied woskedescri bed, for exanple, in

Phar maceuti cal Research, 2(6): 318 (1986). 25

Two preparation routes for compounds of the formula I are indicated by way of example

15  below:

Exemplary route 1




The conpounds of the fornmula | are distinguished by beneficial effects on
lipid g Sm and they are partlgglarly sui tabl e for weight reduction
and for naln Ihing a reduced weight "after wei ght reduction has taken
place in manmmal s and as anorectic agents. The conpounds are distingui shed
by their lowtoxicity and their few side effects. The 30 conpounds can be
enpl oyed al one or in conbination with other weight-reducing or anorectic
active |ngndd1entﬁm”ﬁﬁﬂﬁther afdrectic active ingredients of this type are
mentioned, | for exampke, inethie-Rote Liste, chapter 01 under
melght-red@éﬁbg aggpisLappetite supp? ssant:s, and they also include active
i ngr edi ent s-whi ch dmetomase t he ener gy—~t urnovier of the organi smand thus

| ead to wei ght reduction or else those which |nflueh€6§1h63general
APD62599PC 33 net abol i smof the organismin jsuch a way“thatsani ncreased
calorie intake does net-lead tg, an enlargenent of the ﬁaL/depots and a
nornal calorie |ntaﬁe\ke%gs to—areduction—of the fat depgts of the
organi sm The conpounds ar‘e suitable for the prophylaxis and, in
particular, for the treatment of excesskve weight or ObESIth The
conpounds are furtder Stit Ieﬁ?ﬁ? tHENS prop@y phparticul ar,
for the treatnﬁﬂ%*of t E;VﬁLabet —Sf—arteri dsg e)gs s,and for
normalizing lipid netabolﬂsﬂ1and for fﬁﬁireatnent oﬁ:ﬁfgh bl ood pressure.
Conbi nations with other nedi canents 10 In a further aspect of the invention
t he conpounespidf rolithe fornmula | can be adm nistered alone or in conbination
with one or nore further pharmacol ogically active substances which have,
for exanpl e, favoréakEwéFfects on netabolic disturbances or disordegrs
frequentkyﬂaﬁ“EC|ated mheb%%ntH‘/E§ ngle cmsgggbﬁgdléanents are\lﬂ

nedi canent s ‘whi-gh 6qugsqﬂ‘ant|d|ab€rrC§ 16 2. Jactive

i ngredi ents for thé”ﬁ%ﬂat t of dyswijﬁ(ﬁﬁ% as, 3. antiat ePQsEIerotlc

. medi canents, 4. aqtggbe3|ﬂ?’agents 5. antllnflannatory active ingredients
6. active ingredients for the treatnment of nalignant tunors 20 7.
antithronbotic active ingredients 8. active ingredients for the treatnent
of high blood pressure 9. active ingredients for the treatnent of heart
fail ure JargedpPlarpiniesd andd;, Bdi Knind (¢ bavettheaforensntiondd maahliogs. pr event i on of
conplications caused by diabetes or associated with di abetes. 25 They can
be conbined with the conpounds of the invention of the fornmula | in
partiscul@ge for a synergistic inprovenment in the effect. Adm nistration of
the active ingredient conbination can take place either by separate

adm nistration of the active ingredients to the

This invention further relates to the use of compounds of the formula I and their
pharmaceutical compositions as MCH receptor ligands. The MCH receptor ligands of the
invention are particularly suitable as modulators of the activity of the MCHIR.

10
The role of MCH in regulating the energy balance has now been well documented (Qu, D.
et al.; Nature 1996, 380, 243-7; Shimada, M. et al. Nature 1998, 396, 670-4; Chen, Y et al.
Endocrinology 2002, 143, 2469-77; Endocrinology 2003, 144, 4831-40; Review: G.
Hervieu, Expert Opin. Ther. Targets 2003, 7, 495-511).

15
There are also indications that MCH antagonists can have a beneficial influence on
centrally related disorders such as, for example, depression (Borowsky, B. et al.; Nature
Medicine 2002, 8, 825-30; Review: G. Hervieu, Expert Opin. Ther. Targets 2003, 7, 495-
511).

20

Compounds of this type are particularly suitable for the treatment and/or prevention of




patient or in the formof conbination products in which a plurality of
active i/—&%ﬁ?ﬁ’b ts are 30 present inzﬁne phar maceuti cal preparation.
Further "‘particularly suitable pharmacologically active substances are:

Anti di abetics APD62599PC 34 All antidi abetics disclosed for exanple in the
Rote Liste 2001, chapter 12. They can be conbined with the conpounds of
the invention of the formula | in particular for a synergistic inprovenent
in the effect. Admi nistration of the active ingredient conmbination 5 can

t ake pl aceObesityer by separate administration of the active ingredients to
the patient or in the formof conbination products in which a plurality of
active ingredients are present in one pharnaceutical preparation. Mst of
the actiyeDifgisdhanius, dspsdiaty Bpkaiabgesdimtldse thel frevdnfion UBthdieghiélanar y of
USAN and International Drug Nanmes, US Pharnacopeia, Rockville 2001. 10

Sui t &bl e anwspéirigBetics include all insulins and insulin derivatherwssth. such
as, for ex | LISk 64 or Apidra(r), and other fast-acting
i nsulins (gg%fﬁl%?gpgé)}g#%ﬁ%s)@%ﬁ%ﬂgg 633), anylin, GP-1 and G.P-2
derivatives, Bpegdgemided in WO 01/ 04146 or else such as those disclosed
in WD 98/08871 of Novo Nordisk A/'S, and orally effective 15 hypoglycemc
active i ngredMPFVemenhia igfudin resigpcget i ve hypogl yceni c active ingredients

i ncl ude, prefgrallyensil 119(9%{;%5&%0 bi guani di nes, neglitinides,

oxadi azol i di ne(.ri)l ones, thiazoli olll nedl ones, gl ucosidase inhibitors,

gl udéigon- r ec gpdtecticantfabopastatic Glceld agoni sts, DPP-1V inhi bitors, potassium
20 channel openers such as, for exanple, ..those disclosed in WO 97/26265 and
WO 99/ 03861 RBFVERBYHO Eﬁo‘sﬁn%m'fagg‘ﬂﬁqis ¥Sitizers, activators of the
insulin receptor kinase GSK3- beta inhibitors, inhibitors of liver enzynes
involved in the stinulation of gluconeogenesis and/or glycogenolysis, for
exanpl e 3. nBiyblipidgnsiag findy theirovgquelpsh s rasy %&S@PM@@#@S@@@SE;‘ corgiagy st upt ake
and gl ucose. excretion, conpounds which alt. lipid tabolis dto
35 2 changBFire: FreBoyahoF g e Pt e SelE PP osudihd Bhonfrc
actige i nghaihend shardiferiz2A bylonp b gidkCofabt folRwingfedrents, e.g. HVGELOA
reductase inhibitors, inhibrtors of cholesterol transport/ of chol esterol
upt ake, i nhi Bliglbidassra Higlyceside deonsamsiops.i Bighopostpiangiak ghasmackighyceries omal
triglyceride %)E@éﬁﬁfaﬁ&ndor otein (MIP), conpounds which reduce food intake
and/ or food absorption, PPAR and RXR agoni sts and active ingredi ents which
act on the- 3J6wAlIPL dhglestehtompent@gminum channel of the beta cells. In one
enbodi ment of the invention, the present conpounds are adm nistered in
conbination with insulin. APD62599PC 35

20 4. Various other conditions which may be associated with the metabolic syndrome, such
as:
- thromboses, hypercoagulable and prothrombotic stages (arterial and venous)
- high blood pressure
- heart failure such as, for example (but not restricted thereto), following myocardial

25 infarction, hypertensive heart disease or cardiomyopathy

5. Psychiatric indications such as
- depressions
- anxiety states
30 - disturbances of the circadian rhythm
- affection disorders
- schizophrenia

- addictive disorders




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

adm nistered in conbination with subs{)ances whi ch influence hepatic

gl ucose ApDPS%ﬁ??:]%q on such as, for exanmpte, glycogen phosphorylase inhibitors
(see: WD 01/94300, WO 02/096864, WO 03/084923, WO 03/084922, WO
03/104188). 5 In one enbodinent, the conmpounds of the fornula I are

adm ni st redll n_conbi nation vmth a sul fonylurea such as, for exanple,

t ol but a %‘flrﬁencl am de, glipizide or glinepiride. In one enbodi nment,

t he corrpounds of the formula | are adm nistered in conbination vvith 10 an

active ingredient_ which acts on the ATP-dependen lc of t he
‘beta cellhe maqyehof%comlaﬂuné%mla brasaEsan f&écﬁgw? B@r{@ ?ﬂutaeo f‘f de,
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are a I'n conbination w I guani de such as, for exanple,
rret f 6r muse, thé node af hdmiigratientandithedinical kendibopolifiwspatient Wbe flaityrdose is ar e

d t er ed onbi th tinid h |
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exanpl e, ciglitazone I'i tazone, rosiglitazone or the conpounds

di scl osdwdyweigin, Q’W 41@07le Y. 100 mgkserdyy, sprefeably Shl (FogfgaiayoAn infFapeions cul ar

5-[[ 4- 4-d hyl 4- | 11-2,4
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exanpl e, 98/ 19998, W99/ 61431, W99/ 67278, W99/ 67279, W01/ 7 290, VIO

02/ 38541and\mogmzt@1$mtabﬂmqu5@ﬁi@n sqlpgensHor Yigse purposes may contain, for example

1-cycl Nty n F237
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T5021 ( (c%ﬁtmrﬂ@reﬁﬂ;ple from 1 mg to 10 g of the active ingredient. Single doses may contain,
" 4-f | - 2- hyd 1, 1-di hlth tyl | i.d 2- b
i (i1 e e AT Qb s Of 1 AR MBS e es G Rt O Tthe.
QUNQSnDfin thIee{aRﬁL}ﬂb'hl flot Ptk B ng! BEESnkIR- RO THIrMALARE WhkR can be

PPA ganma agoni st s exanpl e, rosiglitazone, pioglitazone.
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conpounds of the formula | are administered in conbination with an
a- gl ucoshelafsermesttiobed wé}a dhtaase based oihenypight af G iftes|coppodrd rpisghich

20  the salt is derived. For the prophylaxis and therapy of the abovementioned conditions, the
compounds of formula (T} may be used as the compound itself, but they are preferably in
the form of a pharmaceutical composition with an acceptable carrier. The carrier must, of
course, be acceptable in the sense that it is compatible with the other ingredients of the
composition and is not harmful for the patient’s health. The carrier may be a solid or a

25  liquid or both and is preferably formulated with the compound as a single dose, for
example as a tablet, which may contain from 0.05% to 95% by weight of the active
ingredient. Other pharmaceutically active substances may likewise be present, including
other compounds of formula (I). The pharmaceutical compositions of the invention can be
produced by one of the known pharmaceutical methods, which essentially consist of

30  mixing the ingredients with pharmacologically acceptable carriers and/or excipients.

Pharmaceutical compositions of the invention are those suitable for oral, rectal, topical,
peroral (for example sublingual) and parenteral (for example subcutaneous, intramuscular,

intradermal or intravenous) administration, although the most suitable mode of




I n one enbodi nent, the conpounds of the formula | are admnistered in

conbi nat i ] 10 nore than one of ,{ he af orenenti oned conpounds, e.g. in
conbi naﬁpg)ﬁ%%ﬁ%(ﬂ a sul fonylurea and mgtform' n, a sul fonylurea and acarbose,
repaglinide and netformn, insulin and a sulfonylurea, insulin and
metformn, insulin and troglitazone, insulin and |ovastatin, etc. Lipid
modul at Qfichrdhi AR L IPRRdyal Bfel dVBE bR ald & EANPAURL Somfitib e

f or mul agﬁﬁgégrdgg%%%ﬁgt erg%hﬁﬁhggrﬂ)a? na’?i on W tﬁ' an Hl\/GConreﬂuc?asé

i nhi bi t oo bs trehted snd ownabé¢ asture, off thevasipatndiof fopmalaad} atedrin eschnuamst Goaterd

I vastatin, itavastatin, atorvastatin, rosuvastatin..?20 ln.one e | ment of
he. | nvETABHIOn AR EOMEbIRTE Groe et A9 Dot Wi bEFaPey TPt the

conmbi nathRiivh { Prefordick8s akved fCAREOARE Lrié ML idsRtank $6@uthRInsEXAAIIES, US
6, 245,744, US 6,221,897, US 6,277,831, EP 6683 773, EP 0683 774). In one
enbofi nenatingk redigantnipegasirinjuiteheoraprigp oHulose facetate rthehalaie.apalyeinyl acetate

dm ni ' 25 nbi ' ith I ic bil id ad bent h
o o B DooBRaPOED )RR w B BEE R Bk S0k sBRABREDh Vel
i nvent i @gid dnBenctipfTReiRdsylad. the fornula | are administered in conbination

with a chol esterol absorption inhibitor as described for exanple in 30 WO
0250027, or ezetim be, tiqueside, pamaqueside. In one enbodi nent of the

i nvent i Qn. e f . . 0 St | Lnation
w th an SEOP B ARRAHREe ke 8 Tl AutinRiRuB HlO R iR dohf of SRR pe
37 10 oneaiteriadasydod cxdnslc ceuppaies) dacledts, tshekdbly mables br ablets duciniof tveield i n
conbination with_ bul king agents, preferably jinsoluble bulKki ng agents (see,
for exafpntain eéﬁﬁmdcaweﬁa&%f fhe qopround 9f gloraplagil); aspwdsriar § B&Pgeﬁaﬁsat i on
for 7 eabfEnh oPLuBKRRLEROLPARELR G dhagueBRYANRSoF N A ERARY (2 WP TyaReD- Oct)
18(5), -6.) Caromax 1s a carob 5 containing product from Nutrinova,

Nut ri t i emofbpauulsioni dhes PEoopositigseniagnas alEedsh, mehtichesl rbieepapiredidec hsy |
65926 Frankfuri/Main))., Copbinat.ion wih romax(r) is possible. in one

o+ epar actb s PhisacalbiaL ERmR T freliden d e Bowbishhe o8 eefisehdhe”s and
Car @RBX (g cartef OWERSh 'hay @bndidd dfhine GORBREhddAoRdl SRgkgicadMalt BicasRdinkd t he
formof food products such as, for exanple, in bakery products or nuesli
bars. 1@ontactohbe eproperitianstarogencrly prodused b unifiorm eadbomegencons miwing of nul a |
are admyni st.ered in,. bl nat.i on Wi h PARa nist..dn on

erbod milt e hericrE Rk AR Aot el AL SIRERRL 41D, e whe
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fenofi brate, genfibrozil, clofibrate, bezafibrate. . .
or molding a powder or granules of the compound, where appropriate with one or more

20 additional ingredients. Compressed tablets can be produced by tableting the compound in
free-flowing form such as, for example, a powder or granules, where appropriate mixed
with a binder, glidant, inert diluent and/or one or more 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 moistened with an inert liquid diluent, in a suitable machine.

25
Pharmaceutical compositions which are suitable for peroral (sublingval) administration
comprise suckable tablets which contain a compound of formula (I) with a flavoring,
normally sucrose and gum arabic or tragacanth, and pastilles which comprise the
compound in an inert base such as gelatin and glycerol or sucrose and gum arabic.

30

Pharmaceutical compositions suitable for parenteral administration comprise preferably
sterile aqueous preparations of a compound of formula (I), which are preferably isotonic
with the blood of the intended recipient. These preparations are preferably administered

intravenously, although administration may also take place by subcutaneous, intramuscular




I n one enbodi nent of the invention, the conpounds of the fornula | are
adm ni st er I conbination with nicgtinic acid or niacin. 20 In one
enbodi né*ﬁpg%?gljt%he i nvention, the conpg%nds of the formula | are

adm nistered in conbination with a CETP inhibitor, e.g. CP- 529, 414
(torcetrapib). In one enbodi nent of the invention, the conpounds of the

formula | - 1:0t St ' inatd ' GRS §e I N
one errb(())éi1l‘;lar&eﬂzltefil.lg;i’j[1 1@ i]e‘e%{ll&lrii\?glrlf%sle ﬁgﬁé{sﬁfe?)ﬂggﬁ%&tﬁlgrsa 31E B% ﬁgo or nub:ygﬁlmgér e ©
admi ni stemgduridnwith ondiemaid omkinigtthe aesuMhg soidtidni stenile smdhisatepic fwith bloarpl e,

inplitapide. 30 In qgne enbodjnent of the invention, e mpounds .of the
f or mul a hieciable SomP oS RIdhe IFVRLARESRSEIS SONEH R Oa]ﬁ]{g% %‘f%?’éfa"h?.g%"ﬁ?‘b e
embodi ngpk gpanvention, the conpounds of the formula I are

adm ni st erveegollﬂr%JB réorrbi nation with a |ipoprotein |ipase inhibitor.
APD62599PC 38 I n one enbodi nent of the invention, the conmpounds of the

formul a are admnistered in. copbination.with. a = Cl I
i bi ¢ Shatisop gl o ntutmeni T e AR iR el ekl Bl e AT L
for mul a ginoRL fos8 dipgUsbedseTnésd cak B BidABEIIOBY Mitihg @ cofpalRIe By furhrlade
inhibitor.” I n one enbodi nent of the invention, the conpounds of the fornula
| are adviibnonst o ward ponvepienah selic aavietsh for e5apply SR MUsy: st sgamng e 10
Ant i obesi t}/ﬁnaqginEusrel n one enbodi nent of the invention, the conmpounds of the
formul a’PUal"é A i stered in combination with a Ii pase i nhibitor such as,
for texanple, orlistat. 15 In one enbodi ment, the further active ingredient
is fenfluram ne or dexfenfluram ne. In another enbodi rrenftefatbiyh.e ur.t her

, e

active iPhamesPeinal FMBOSHANS hitshle for topighdinep ¢ Rih: et {918
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of the fornu are ‘adm ni'stere n conmbi nation wt RT nodul ators (see
" Cocai ngeaoiptuet, daiola, mebetinled giyans alighpls afd canisstiamafgyvo aemaobf sm

anxiety and gastric _enptying in.mce" Asakawa et al., M: r and
Vet abol FERaSEER (D005} e Berijen Caraamy Dol it sobspicuion of P O f
napITBha't@T?%'By%iéﬁ’cfﬂf%@éarﬁ‘ﬁdsﬁi&f‘fdr(eéafﬁ%%gﬁﬁhmﬁ&ég%.n' 2-yl ami no) met hyl ] -
cycl ohexyl nmet hyl } am de hydrochl oride ( 71683A)), M4 agonists (e.g.
1-am no-1, 2, 3, 4-t et rahydr onapht hal ene- 2- carboxylic acid

[ 3[ § ?i: e Rzt RN e R % Asd ;?’o%siﬁle@ﬁlhﬂ%c%ﬂﬁ&ﬁ ORWERERIRE duitafd Rgf 1 din-5
transdermal uses can be in the form of single plasters which are suitable for long-term
close contact with the patient’s epidermis. Such plasters suitably contain the active

20 ingredient in an aqueous solution which is buffered where appropriate, dissolved and/or
dispersed in an adhesive or dispersed in a polymer. A suitable active ingredient
concentration is about 1% to 35%, preferably about 3% to 15%. A particular possibility is
for the active ingredient to be released by electrotransport or iontophoresis as described,
for example, in Pharmaceutical Research, 2(6): 318 (1986).

25
The compounds of the formula I are distinguished by beneficial effects on lipid
metabolism, and they are particularly suitable for weight reduction and for maintaining a
reduced weight after weight reduction has taken place in mammals and as anorectic agents.
The compounds are distinguished by their low toxicity and their few side effects. The

30 compounds can be employed alone or in combination with other weight-reducing or
anorectic active ingredients. Further anorectic active ingredients of this type are mentioned,
for example, in the Rote Liste, chapter 01 under weight-reducing agents/appetite

suppressants, and they also include active ingredients which increase the energy turnover

of the organism and thus lead to weight reduction or else those which influence the general




(4-chl orophenyl ) - 2-oxoet hyl ] -am de; (WD 01/91752)), orexin antagonists
(e.q. 1-‘%‘2- net hyl benzoxazol - 6-yl )-3-[1, 5] napht hyri di n-4-yl urea

hydr ochl %jsé’gp(CSB- 334867-A)), CBI 30 ht agoni sts/i nverse agonists, H3

ant agoni sts/inverse agonists (e.g. 3-cycl ohexyl-I|-(4,4- dinethyl-

1, 4,6, 7-tetrahydroi m dazo[ 4, 5-c] pyri di n-5-yl ) propan-1-one oxalic acid salt

(WD 00/ 6320Q8).).; agoni st.s, i: Ol 22 l.- Q- 6-

{11 et nyrananom ol SE3RR R sagTs RS rRH Y B0 are clior Tl Mt )
CRF BP aarhRgsmcht of (1R. gt ddpotCatd mrmallc£660¢ irtikedgaRits ixedi@Bioagdthesas (€. g.
1- (4-chl oro-3 _APD62599PC 39 ) . . .

met hane $16P9ts BY e BdnisRe FYe §Q112p_qugd.‘( gresulptle for the prophylaxis and, in particular,

b1 ndo! 16 ol ORRERDY AR G5BT bbe Y HTRE BB s BRI For HEH

(el anocyt e-stimul ati ng hornon agoni sts, -A agonists (e.qg.

{ 2- [ 8- ( 4rofilybrxds #hd5 ird pareitidan Yohthe yietntenf Bf cypel Ib Hisbyies tdfyarietibiclerosis 2nd

yl car ba | 1-5,.7-di.net hyl j ndol - 1-yl }acetic aci.d. trifluoroacetic acid salt
(WO 99/ %&%&%ﬁfﬂﬂ@g l‘BIdo‘P%‘ﬁI)ﬁqlsﬁbmlﬁ’t%R&‘ei“f?mﬂa?f{té’?glgﬁ’é’.kg‘?du RIESHENS | ur ani ne)

m xed serotoninergic and noradrenergic conpounds (e.g. WO 00/71549), 5HT
agoni sts e.g. 1-(3-ethyl benzofuran-7- yl)piperazine oxalic acid salt (WO
01/ 0911 XombiRgdongywithother gedieameantant agoni sts, ghrelin antagoni sts, MCH
ant agoni sts, md uR5 ant agoni sts, opioid antagonists, growh hornone (e.g.
human growt h hornone), growth hornone-rel easi ng conpounds (6-benzyl oxy-1-(2
10 dbi sapRoRythamaspeat dtythe aiRatsy ke dorfpdindy @f thd fdrinBRAUEaA0hd ABnidista@edoxyl i c
acid tertiary butyl ester (WD 01/85695)), (NTF, CNTF derivatives (e.g
Axoki neplomR ageninkinatiqns with oreger B Hirther mhagnageloggpdly actiye subytanegs

protein 2. I I i S far I 3 ni el
o Lot nnal b R Pt SRRbR RECHT kpBBoi: WinpBARER! B, drffdert®
Lepti n dgquéslyassificphicantiiha Exappleoatduch mddianiehesairerent of obesity. Drugs
of the 15 Future, (2001), ,26;9), ?73@81), DAQ%goni sts (e.g. bronocriptine,
Dopr exi n), L+ | ipreicments wiigh foyisr hiaodesudoss. gotiigPetsF10569) ,  PPAR nodul at or s

(e.g95 WO 09/ 7%@&?@in]gre@éﬁts%fimc%gﬁﬁen?ﬁfgﬁg fde?rﬂ&&“i sts. In one enmbodi ment of

the Tnvention, the further active ingredi I's leptin. 20 In one

enbodi nent 3. t hetiftherobderotic mediEainagisedi ent i s dexanphet am ne, anphet am ne,
mazi ndol e Lgr phent% ertm' ne. I n one enbodi nent, the conmpounds of the fornula I
are adni ni 5t ePBHCYH 8B hati on with 25 nedicanents having effects on the

coronary Cﬁ_rc%ﬁﬁ,&]@_ﬂ,mlytabﬁvé/ﬁgféﬁicﬁfs system such as, for exanple, ACE
inhibitors (e.g. rampril), medicanments which act on the angi otensin-

reni ne syst-emacidvd ioetpdicainfagheitentnenp of maligwwkByeoret c. 1 n one enbodi nent,
the,gonpounds of .t he f.ornul a. Igm%rie (fdmnistered in conbination with 30
medi"Canent § havi ng an ant1i hiBRhaL or y effect. In one enbodi nent, the
conpounds ®&f tabgvd iagredieatsl foarhe tRdihdnt 8f kipkdidod presibienat i on with
9. active ingredients for the treatment of heart failure and
10. active ingredients for the treatment and/or prevention of complications caused by
diabetes or associated with diabetes.
25
They can be combined with the compounds of the invention of the formula I in particular
for a synergistic improvement in the effect. Administration of the active ingredient
combination can take place either by separate administration of the active ingredients to the

patient or in the form of combination products in which a plurality of active ingredients are

30 present in one pharmaceutical preparation.
Further particularly suitable pharmacologically active substances are:

Antidiabetics




medi canments which are enpl oyed for cancer therapy and cancer prevention.
APD6259§§)% ?1%% w Il be appreciated that every suitable conbination of the
compoun 8% invention with one 6f nore of the aforenentioned
conpounds and optionally one or nore other pharmacologically active
substances is regarded as falling within the protection conferred by the
present invention. 5 In tw articles which appeared simultaneously in
Nature (Nature 400, 261-264, 1999; Nature 400, 265-269, 1999), two
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determ .C50 val ues .15 Cl gning of. the .c for the human MCH receptor,
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took place in analogy to the description by Audinot et al. (J. Biol. Chem
276, 135baUpEdpietiongp of USANIpad byespiiiongl Brag Namese B Brrrmacepeia, Rogkville | t he
use of pl asm d pEAK8 from EDGE Bi osystens (USA) for the construction
of the expression 20 vector. The host used for the transfection was a

trangforned HEK cell |ine named "PEAK Stable Cells" (likew se from EDCGE
Bi osystens). Functional neasurenents of the cellular caJciumflux after
addi t i or°wiblggasidiabetigyoineludy allipsyimssacmsgin degvtiyedrsuch&@si 1Y SFemBre t ook
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using protocols of the apparatus manufacturer. 25 Biological activity
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The gxanppsslyadiflicReeRamgidiRniTet hods detail ed bel ow serve to illustrate the
i nvention APD62599PC w'thout, however, restricting it. Exanples 5 Ceneral
expl anations 41 a) Mbde of drawi ng the structural formnul ae

The orally effective hypoglycemic active ingredients include, preferably, sulfonylureas,
biguanidines, meglitinides, oxadiazolidinediones, thiazolidinediones, glucosidase
inhibitors, glucagon-receptor-antagonists, GLP-1 agonists, DPP-IV inhibitors, potassium
20  channel openers such as, for example, those disclosed in WO 97/26265 and WO 99/03861
of Novo Nordisk A/S, insulin sensitizers, activators of the insulin receptor kinase GSK3-
beta inhibitors, inhibitors of liver enzymes involved in the stimulation of gluconeogenesis
and/or glycogenolysis, for example inhibitors of glycogen phosphorylase, modulators of
glucose uptake and glucose excretion, compounds which alter lipid metabolism and lead to
25  achange in the blood lipid composition, such as antihyperlipidemic active ingredients and
antilipidemic active ingredients, e.g. HMGLoOA reductase inhibitors, inhibitors of
cholesterol transport/ of cholesterol uptake, inhibitors of bile acid reabsorption or inhibitors
of microsomal triglyceride transfer protein (MTP), compounds which reduce food intake
and/or food absorption, PPAR and RXR agonists and active ingredients which act on the
30  ATP-dependent potassium channel of the beta cells.

In one embodiment of the invention, the present compounds are administered in

combination with insulin.




Only non-hydrogen atons are depicted for clarity in the structural fornul ae
of the ex | es given. 10 b) Salt for Many of the conpounds of the

i nventi dﬁFDg?rgég%ises and can formsalt€’with appropriately strong acids. In
particular, after purification of the conpounds by HPLC chronat ography
using a trifluoroacetic acid-containing nobile phase 'they may be in the
form of WnBxHiihiudd SPHRARSLAIES the RERRUEH oPBINEL 150 hithhidliea fl e
bases shown by sinpl'e treatnent’of a solution of the salts for exanple

Wi t h sodiodibiraioh owal esubahnies ovhicle infieints bepattchgluchser podectian megchdag, afoThe

Spect  urfikimgien RICORE EUDPHORLIErIRBERAR (65 TAO 6 DR I OSREPbCtdr Ton
mass an S@%gﬁﬁggz, Wbﬂia@@%@@zt@p o3PbAgE.ar ion (nz). Abbreviations 25 Unless

i ndi cate erwi se, the abbreviations in the exanples hereinafter have the
foll &wi ng meani ng: NaBH3CN = sodi um cyanobor ohydri de DW =

N, N- di met hyl f or 1 de 30 EDC = .. . o .
1 (3 dif reeHs e TPTG oY 7oBRy PG P BERY 48 Adrmisisered i} SHURIPHIUN %t oo
di met hyl, guboh@isted QuckiBtorexdmpldictiaiie oditieagiamede, Hifikide or glimepiride.
1- hydr oxy- 7- azabenzotri azol e APD62599PC 42 HCl= hydrochloric acid HPLC =
hi gh performance |iquid chromat ography PyBOP =
benzotriazol - 1-yloxytris | di ' CDI
car bonyl iolnﬁiea}ségllnée\f% tEn;:< g&r)r%ﬁéu%f% %f Ha%)fBHﬁﬁlB*i%‘}é HM%{&E(II HPE&HQH&RJ}%&
(R) -8 (| an{atil@ mpxaticht (Arghanosy peeayP-Xepandent foraksnimmttdandl oflthe beta cells,
yl ] cycl ohexyl } pyrrolidin-3-yl)acetam de NCO 10 Method A A m xt‘.ur. of
1- ( 4- ox dEgk pv Hehgrrppls., (Qiblﬁh@hi?x&lﬂ?r?émdel ghpigidey g RiTide olepae @%Fgﬁ (348
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In one embodiment, the compounds of the formula I are administered in combination with

a biguanide such as, for example, metformin.
15
In a further embodiment, the compounds of the formula I are administered in combination

with a meglitinide such as, for example, repaglinide.

In one embodiment, the compounds of the formula T are administered in combination with
20  a thiazolidinedione such as, for example, ciglitazone, pioglitazone, rosiglitazone or the

compounds disclosed in WO 97/41097 of Dr. Reddy's Research Foundation, in particular

5-[[4-[(3,4-dihydro-3-methyl-4-0x0-2-quinazolinylmethoxy]phenyl Jmethyl]-2,4-

thiazolidinedione.

25  In one embodiment, the compounds of the formula I are administered in combination with
a DPPIV inhibitor as described, for example, in WO098/19998, W(099/61431,
WQ99/67278, W(099/67279, W001/72290, WO 02/38541, WO003/040174, in particular P
93/01 (1-cyclopentyl-3-methyl-1-oxo-2-pentanammonium chlonide), P-31/98, LAF237 (1-
[2-[3-hydroxyadamant-1-ylamino)acetyl]pyrrolidine-2-(S)-carbonitrile), TS021 ((28, 45)-

30  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 I are administered in

combination with a PPARgamma agonist such as, for example, rosiglitazone, pioglitazone.




sodiumtri acet oxyborohydride (295 ng) and stirred for 48 hours. Sodium
hydr oxi ion (1M was added, a the m xture was extracted with

et hyl ﬁpg?%gf*&rhe organi ¢ 15 phase vvgésj dri ed over magnesi um sul f ate,
filtered and concentrated. The residue was purified by preparative HPLC.
The product with a nol ecul ar wei ght of 460.58 (C27H32N403) was obtained in
this way; M5 (ESI): 461 ([ MtH +).
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Trifluoroacetic acid (5 nL) was added, and 25 the m xture was kept at 80C
for & further 5 hours. After cooling, the mixture was diluted wth water

and extracted with e acet at.e i r
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(ESI): 349 ([ MtH] +). APD62599PC 43 Anal ogously,
1- (4-cycl opentyl oxyphenyl) - 3- (4- oxocycl ohexyl ) -1, 3-di hydr oi m dazol - 2- one
was Obt i .. . . . .
1% 6° oy o B8 st PR PRERNHIPBLER bl 1 ar adminigared in combinadon with
1, 3410i hyfiseithirdarodf-the afteemeasionbt abmeourfds pevg Ginaypotbometion ywith § pylforglures-
ylamneand . .
1- ( 4- butaéséylaﬁfémn}s-% splforylgey And rssspose repagdinflpqrnst medfguBin. Insyha 3ngs2
obt ai ne%uLfB% QH§lﬁﬁyﬁiﬂ'dﬂtﬂﬁmn insulin and troglitazone, insulin and lovastatin, etc.
(2,2-Diet eth (1, 4-di oxaspi ro[ 4. 5] deé-8-yl j-am ne
1, 4-Di oxaspiro[ 4. 5] decan-8-one (1.0 g) was reacted with
2, 2- di et.hoxy | amine (0.85 g) by nethod A. The product with the
mol ecul dr'P @é?@ﬂﬁaBIfs 273.38 (G 4H27N04) was obtained 10 in this way; M
(ESls: 274 ([ MrH +) . 6-Cycl opentyl oxypyri di n- 3- yI am ne A m xture of
S-nitropyridin-2-ol (14.0 g), bronpcycl opentane pot assi um
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ni tropyridi ne) was hydrogenated in ethanol using palladiun(ll) hydroxide as
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carbonat e, ¢97 Us 6,277.831, EP 0683 773, EP 0683 774).

In one embodiment of the invention, the compounds of the formula I are administered in
25  combination with a polymeric bile acid adsorbent such as, for example, cholestyramine or

colesevelam.

In one embodiment of the invention, the compounds of the formula I are administered in
combination with a cholesterol absorption inhibitor as described for example in

30 WO 02350027, or ezetimibe, tiqueside, pamaqueside.

In one embodiment of the invention, the compounds of the formula I are administered in

combination with an LDL receptor inducer (see, for example, US 6,342,512).




(63.3 g) and DVF (300 nmL) was heated at 80C for 24 hours. After cooling, it
was dil ut ga% Q%éh wat er and extracted Wth ethyl acetate. The organi c phase
was was i wat er, 25 dried over r?agnesi um sul fate and concentr at ed.
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obt ai ned,,i 1S 1 . . ( . At :
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houryg. The reaction solution was 15 diluted with water, and the m xture was
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(4- Cycl opentyl oxyphenyl) (2, 2-di et hoxyet hyl ) am ne A suspensi on of

, 4-cycl opentyl oxyaniline (8.86 g), bronpacetal dehyde di ethyl acetal (13 g),
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(el uent :behapirage/ et hyl acetate 2:1). The product with the nol ecul ar wei ght
of 293.41 (C17H27NC3) was obtained in this way; M (ESI): 294 ([ M+tH] +).
The foll ow ng compounds were prepared by nethod A using the appropriate

ket ones Iﬂ%gle eﬁ%oﬁmlé}l?%f tllle @ﬁ%? %E):Cco%?pounds of the formula I are administered in

combination with nicotinic acid or niacin.

20
In one embodiment of the invention, the compounds of the formula I are administered in

combination with a CETP inhibitor, e.g. CP- 529, 414 (torcetrapib).

In one embodiment of the invention, the compounds of the formula I are administered in

25  combination with an ACAT inhibitor.

In one embodiment of the invention, the compounds of the formula 1 are administered in

combination with an MTP inhibitor such as, for example, implitapide.

30 In one embodiment of the invention, the compounds of the formula I are administered in

combination with an antioxidant.

In one embodiment of the invention, the compounds of the formula I are administered in

combination with a lipoprotein lipase inhibitor.
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In one embodiment of the invention, the compounds of the formula I are administered in

combination with an ATP-citrate lyase inhibitor.

In one embodiment of the invention, the compounds of the formula I are administered in

combination with a squalene synthetase inhibitor.

In one embodiment of the invention, the compounds of the formula I are administered in

combination with a lipoprotein(a) antagonist.

Antiobesity agents

In one embodiment of the invention, the compounds of the formula I are administered in

combination with a lipase inhibitor such as, for example, orlistat.

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

In another embodiment, the further active ingredient is sibutramine.

In another embodiment, the further active ingredient is rimonabant.

In a further embodiment, the compounds of the formula I 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 Research (2001), 33(9), 554-558), NPY antagonists, e.g. naphthalene-1-sulfonic
acid {4-[(4-aminoquinazolin-2-ylamino)methyl}- cyclohexylmethyl jamide hydrochloride
(CGP 71683A)), MC4 agonists (e.g. 1-amino-1,2,3,4-tetrahydronaphthalene-2-carboxylic
acid [2-(3a-benzyl-2-methyl-3-0x0-2,3,3a,4,6,7-hexahydropyrazolo[4,3-c]pyridin-5-yl)-1-
(4-chlorophenyl)-2-oxoethyl]-amide; (WO 01/91752)), orexin antagonists (e.g. 1-(2-
methylbenzoxazol-6-yi)-3-{1,5]naphthyridin-4-ylurea hydrochloride (SB-334867-A)), CBI
antagonists/inverse agonists, H3 antagonists/inverse agonists (e.g. 3-cyclohexyl-1-(4,4-
dimethyl-1,4,6,7-tetrahydroimidazo[4,5-c]pyridin-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-triazafluoren-4-yljdipropylamine (WO 00/66585)), CRF BP

antagonmists (e.g. urocortin), urocortin agonists, 3 agonists (e.g. 1-(4-chloro-3-

5n o
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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-chloro-2,5-dimethoxyphenyl)-5-(2-cyclohexylethyl)thiazol-2-
ylcarbamoyl]-3,7-dimethylindol-1-yl }acetic acid trifluoroacetic acid salt (WO 99/15525)),
5 serotonin reuptake inhibitors (e.g. dexfenfluramine), mixed serotoninergic and
noradrenergic compounds (e.g. WO 00/71549), SHT agonists e.g. 1-(3-ethylbenzofuran-7-
yl)piperazine oxalic acid salt (WO 01/09111), BRS3 agonists, galanin antagonists, ghrelin
antagonists, MCH antagonists, mGluR5 antagonists, opioid antagonists, growth hormone
(e.g. human growth hormone), growth hormone-releasing compounds (6-benzyloxy-1-(2-
10 diisopropylaminoethylcarbamoyl)-3,4-dihydro-1H-isoquinoline-2-carboxylic acid tertiary
butyl ester (WO 01/85695)), (NTF, CNTF 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
15 Future  (2001), 26(9), 873-881), DA agonists (e.g. bromocriptine, Doprexin),
lipase/amylase inhibitors (e.g. WO 00/40569), PPAR modulators (e.g. WO 00/78312),
RXR modulators or TR-P agonists.

In one embodiment of the invention, the further active ingredient is leptin.
20
In one embodiment, the further active ingredient is dexamphetamine, amphetamine,

mazindole or phentermine.

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

renine system, calcium antagonists, beta blockers etc.

In one embodiment, the compounds of the formula I are administered in combination with

30 medicaments having an antiinflammatory effect.

In one embodiment, the compounds of the formula 1 are administered in combination with

medicaments which are employed for cancer therapy and cancer prevention.
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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.

In two articles which appeared simultaneously in Nature (Nature 400, 261-264, 1999;
Nature 400, 265-269, 1999), two research groups separately described a highly specific
receptor for melanin concentrating hormone (MCH). MCH assumes important functions in
controlling food intake. Compounds which act on the MCH receptor therefore have an
anorectic effect and are suitable for the treatment of obesity. Testing for an anorectic effect

of the compounds of the invention of the formula I was therefore carried out as follows.

Functional measurements to determine IC50 values

Cloning of the cDNA for the human MCH receptor, preparation of a recombinant HEK293
cell line which expresses the human MCH receptor, and functional measurements with the
recombinant cell line took place in analogy to the description by Audinot et al. (J. Biol.
Chem. 276, 13554-13562, 2001). A difference from the reference was, however, the use of
the plasmid pEAKS8 from EDGE Biosystems (USA) for the construction of the expression
vector. The host used for the transfection was a transformed HEK cell line named “PEAK
Stable Cells* (likewise from EDGE Biosystems). Functional measurements of the cellular
calcium flux after 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 activity testing

The IC50 values measured for exemplary compounds 1, 2, 5 and 8 under the
aforementioned conditions were of the order of 0.01 to 2 uM. Exemplary compounds 3, 6

and 9 showed IC50 values of from 2 to 10 uM.

The examples and preparation methods detailed below serve to illustrate the invention
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without, however, restricting it.

Examples

General explanations

a) Mode of drawing the structural formulae
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 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.

¢) Units of the characterizing data
The unit of the stated molecular weights is “g/mol”. Peaks observed in the mass specirum
are indicated as integral quotient of the molar molecular ion mass and of the charge on the

molecular ion (m/z).

Abbreviations

Unless indicated otherwise, the abbreviations in the examples hereinafter have the

following meaning:

NaBH;CN = sodium cyanoborohydride

DMEF = N,N-dimethylformamide

EDC = 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
THF = tetrahydrofuran

DMSO = dimethyl sulfoxide

HOBt = 1-hydroxybenzotriazole

HOALt = 1-hydroxy-7-azabenzotriazole
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HCI = hydrochloric acid
HPLC = high performance liquid chromatography

PyBOP = benzotriazol- 1 -yloxytris(pyrrolidino)phosphonium hexafluorophosphate
CDI = carbonyldiimidazole

Example 1

(R)-N-(1-{4-|2-0x0-3-(4-phenoxyphenyl)-2,3-dihydroimidazol-1-
yl]cyclohexyl }pyrrolidin-3-yl)acetamide

: Do
saeSWens

10 Method A
A mixture of 1-(4-oxocyclohexyl)-3-(4-phenoxyphenyl)-1,3-dihydroimidazol-2-one (348
mg), (R)}-N-pyrrolidin-3-ylacetamide (128 mg) and dichloroethane (5 mlL) was mixed with
sodium triacetoxyborohydride (295 mg) and stirred for 48 hours. Sodium hydroxide
solution (1M} was added, and the mixture was extracted with ethyl acetate. The organic

15 phase was dried over magnesium sulfate, filtered and concentrated. The residue was
purified by preparative HPLC. The product with a molecular weight of 460.58
(Cy7H3,N403) was obtained in this way; MS (ESD: 461 ([M+H1".

1-(4-oxocyclohexyl)-3-(4-phenoxyphenyl)-1,3-dihydroimidazol-2-one
20 Method B
A solution of 4-phenoxyaniline (2.0 g) in DMF (10 mL) was added to a solution of
carbonyldiimidazole (1.8 g) in DMF (30 mL) at 0°C. After 30 minutes, (2,2-
diethoxyethyl)-(1,4-dioxaspiro[4.5]dec-8-yl)amine (3.0 g) in DMF (10 mL) was added, and
the mixture was heated at 80°C for 30 minutes. Trifluoroacetic acid (5 mL) was added, and
25  the mixture was kept at 80°C for a further 5 hours. After cooling, the mixture was diluted
with water and extracted with ethyl acetate. The organic phase was dried over magnesium
sulfate, filtered and concentrated. The product with the molecular weight of 348.41
(C21HxN,03) was obtained in this way; MS (ESI): 349 ([M+H]™).
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Analogously, 1-(4-cyclopentyloxyphenyl)-3-(4-oxocyclohexyl)-1,3-dihydroimidazol-2-one
was obtained from 4-cyclopentyloxyaniline, 1-(6-cyclopentyloxypyridin-3-yl)-3-(4-
oxocyclohexyl)-1,3-dihydroimidazol-2-one was obtained from 6-cyclopentyloxypyridin-3-
ylamine and I-(4-butoxyphenyl)-3-{4-oxocyclohexyl)-1,3-dihydroimidazol-2-one was

obtained from 4-butoxyaniline.

(2,2-Diethoxyethyl)-(1,4-dioxaspiro[4.5]dec-8-yl)-amine

1,4-Dioxaspiro[4.5]decan-8-one (1.0 g) was reacted with 2,2-diethoxyethylamine (0.85 g)
by method A. The product with the molecular weight of 273.38 (C;4H27;NO,4) was obtained
in this way; MS (ESI): 274 ((M+H]").

6-Cyclopentyloxypyridin-3-ylamine

A mixture of 5-nitropyridin-2-ol (14.0 g), bromocyclopethane (8.0 g), potassium carbonate
(14 g) and DMF (200 mL) was heated at 80°C for 6 hours. After cooling, the reaction
mixture was diluted with water and extracted with ethyl acetate. The organic phase was
washed with water, dried over magnesium sulfate and concentrated. The residue was
purified by chromatography on silica gel. The resulting product (2-cyclopentyloxy-5-
nitropyridine) was hydrogenated in ethanol using palladium(II) hydroxide as catalyst. The
product with the molecular weight of 178.24 (C10H14N20) was obtained in this way; MS
(ESD): 179 (M+H+).

4-Cyclopentyloxyaniline

A mixture of 4-nitrophenol (63.7 g), bromocyclopentane (68.2 g), potassium carbonate
(63.3 g) and DMF (300 mL) was heated at 80°C for 24 hours. After cooling, it was diluted
with water and extracted with ethyl acetate. The organic phase was washed with water,
dried over magnesium sulfate and concentrated. The residue was hydrogenated in ethanol
using palladium(IT) hydroxide as catalyst. The product with the molecular weight of 177.25
(C11H15NO) was obtained in this way; MS (ESI): 178 (M+H+).

Exampie 2

Trans-1-(4-cyclopentyloxy-phenyl)-3-[4-(2-dimethylaminoethoxy)cyclohexyl |-
1,3-dihydroimidazol-2-one
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Sodium hydride (42 mg) was added to a mixture of trans-1-(4-cyclopentyloxyphenyl)-3-(4-
hydroxycyclohexyl)-1,3-dihydroimidazol-2-one (0.30 g) and DMF (10 mi) and, after gas

evolution ceased, dimethylaminoethyl chloride (94 mg) was added. After eight hours, the
reaction solution was diluted with water, and the mixture was extracted with ethyl acetate.
The organic phase was dried over magnesium sulfate, filtered and concentrated. The
residue was purified by preparative HPLC. The product with the molecular weight of
413.56 (Cy4H35N305) was obtained in this way; MS (ESI): 414 ([M+H]").

Trans-1-(4-cyclopentyloxyphenyl)-3-(4-hydroxycyclohexyl)-1,3-dihydroimidazol-2-one

Trans-4-aminocyclohexanol was reacted by methodB with CDI and
(4-cyclopentyloxyphenyl)(2,2-diethoxyethyl)amine. The isolated crude product was mixed
with DMF (2 ml) and TFA (2 ml) and left to stand for 12 hours. The reaction solution was
diluted with water, and the mixture was extracted with ethyl acetate. The organic phase
was dried over magnesium sulfate, filtered and concentrated. The residue was purified by
preparative HPLC. The product with the molecular weight of 342.44 (CyHsN203) was
obtained in this way; MS (ESI): 343 ((M+H]").

(4-Cyclopentyloxyphenyl)(2,2-diethoxyethyl)amine

A suspension of 4-cyclopentyloxyaniline (8.86 g), bromoacetaldehyde diethyl acetal
(13 g), potassium carbonate (13.8 g) and dimethylformamide (100 ml) was heated at 80°C
for 6 hours. Cooling was followed by filtration and concentration of the filtrate. The
residue was purified by chromatography on silica gel (eluent: heptane/ethyl acetate 2:1).
The product with the molecular weight of 293.41 (Cy7H27NO;) was obtained in this way;
MS (ESI): 294 (IM+H]").

The following compounds were prepared by method A using the appropriate ketones and

amines:
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A compound of the formula I,

1
~, ., _E
K \X/N

!

in which the meanings are

R1

H, (C;-Cg)-alkyl, (C,-Cy)-alkoxy-(C;-Cy)-alkyl, (C3-Cg)-alkenyl, (Cs-
Cg)-alkynyl, a 3 to 10-membered mono-, bi- or spirocyclic ring
which may include O to 4 heteroatoms selected from the group of
oxyge1, nitrogen and sulfur, where the ring system may additionally
be substituted by F, Cl, Br, CF;, NO,, CN, (C;-Ce)-alkyl, O-(C;-Cg)-
alkyl, S-(C;-Cg)-alkyl, (C;-Cy)-alkoxy-(C;-Cy-alkyl, (Co-Cg)-
alkylene-aryl, oxo, CO(R3), CON(R4)}RS5), hydroxy, hydroxy-(C;-
Cy)-alkyl, COO(R6), N(R7TYCO(C-Cg)-alkyl, N(R8)(R9) or SO.CHs;

R3, R4, R5, R6, R7, Rg, R9,

RI0,R11

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

a group of the formula -(CR10R1!),-, in which one or more -
(CR10R11)- groups may be replaced by Z to result in a chemically
reasonabie radical, a bond, C=C, C=C;

0, CO, N(R59), S, SO, SO»;
independently of one another H, (C;-Csg)-alkyl, hydroxy-(C;-Cy)-
alkyl, hydroxy, (C;-Cg)-alkoxy-(C;-Cy)-alkyl, where R10 and R11 in

the z groups may in each case have the same or different meanings;

]', 25 3! 4‘1 5’ 6;
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O -TT-6>- N { C26H36N403452. 60453 O N, N N{ JJ 1117--025H37N502439. 61440
NyN < ) -ONN 1 I~R{ 118 2 7N502439. 61 1440  APD62599PC 55
Cl ai s f\.PDRZS%(g)]%rCI])ound of the fornul a I%_lg 10 15 in which the neanings are R
H (C-C8)-alkyl, (C-C4)-al koxy-(Cl-C4)-al kyl, (C3-C8)-alkenyl, (C3-
Cg) -al kynyl, a 3 to 10-nenbered nono-, bi- or spirocyclic ring which may
include O to 4 heteroatons selected fromthe group of oxygen, nitrogen and
sul fur, where the ring systemmay additionally be substituted by F, d,
Br, CF3, NO2,RTN, (C - EYCalgyhlkyld (C1-C8)- al kyl, S-(C-C8)-alkyl,
(C1-A)-al koxy-(Cl1-CA4) -al kyl, (Co-C8)- al kylene-aryl, oxo, CQ(R3),
CON(R4) (R5), hydroxy, hydroxy-(Cl -

E 3-14 membered bivalent carbo- or heterocyclic ring structure having

5 0-4 heteroatoms from the group of N, O and S, which may optionally
have substituents from the group of H, F, Cl, Br, I, OH, CF;, NOy,
CN, OCF,, oxo, O-(C;-Cg)-alkyl, O-(C;-Cy)-alkoxy-(C;-Cy)-alkyl,
S-(C1-Cg)-alkyl, (C;-Ce)-alkyl, (Cs-Cs}-alkenyl, (Cs-Cg)-cycloaikyl,
0-(C5-Cg)-cycloalkyl, {Cs-Cg)-cycloalkenyl, O-(C3-Cg)-cycloalkenyl,
10 (C2-Cg)-alkynyl, (Cyp-Cg)-alkylene-aryl, O-(Cy-Cg)-alkylene-aryl, S-
aryl, N(RI2)}R13), SO,-CH;, COOH, COO~(C;-Cg)-alkyl,
CON(RI14)(R15), N(R16)CO(R17), N(R18)SO,(R19), CO(R20) and

be mono- or bicyclic;

15 R12,R13, R14,R15,R16,R18
independently of one another H, (C;-Cg)-alkyl;
or
R12 and R13, R14 and R15
independently of one another, optionally together with the nitrogen
20 atom to which they are bonded, a 5-6 membered ring which, apart
from the nitrogen atom, may also include O-1 further heterocatoms

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

R17,R19, R20
25 independently of one another H, (C;-Cs)-alkyl, aryl;
X a bond, a group of the formula -(CR21R22),-, in which one or more

-(CR21R22)- groups may be replaced by Y to result in a chemically
reasonable radical;
30
Y 0, CO, N(R23), S, SO, SOy;

R21,R22 independently of one another H, (C;-Cy4)-alkyl, where R21 and R22

in the y groups may in each case have the same or different




C4)-al kyl, COO(R6), N(R7)CO(Cl-C6)-alkyl, N(R8)(R9) or SO2CH3; R3, R4, RS,
R6, R7’,A§§’ﬁ{#§§?€ i ndependently of one other H (Cl-C6)-al kyl; 20 K a group
of the *(CRiOR11l),-, in which’one or nore - (CRLORL1l)- groups may
be replaced by Z to result in a chemcally reasonable radical, a bond,
C=C, CC Z 0, CO NR59), S, SO S@; 25 RO R1l1l independently of one
another H, (C -C8)-alkyl aﬁﬂ‘?églr oxy-(Cl-C4)- al kyl, hydroxy,

(C1-A4) - al koxy-(Cl-C4)-aei ., where R10 and RI1 in the z groups nmay in
each case have the sane or different neanings; i 30 z 1, 2, 3, 4, 5, 6;
APD62599PC 56 5 10 R59 H Eé%l_ 3) -al kyl; E 3-14 nenbered bival ent carbo- or
het erocyclic ¥ing struét%’r ha 'ng 0-4 heteroatons fromthe group of N, O
and S, which may optionally have substituents fromthe group of H F, ),
Br, I, OH CF3, N2, CN, OCF3, oxo, O (C-Co)-alkyl,

O (CB- C4) - al B323y- ( Cl - CH),(el-kylakyls- (Cl - C6) - al kyl, (CI-C86)-al kyl,

(C2-C6) - al kenyl, (C3-Cg)-cycloal kyl, O (C3-C8)-cycloal kyl,

(C3-C8) -cycl oal kenyl, O (C3-C8)-cycl oal kenyl, (C2-C6)-al kynyl,

(Co- Cg) - al kylrere-aryl, (@1 608; C8) -al kyl ene-aryl, S- aryl, N(R12)(R13),

SO2- CH3, COOH, COO(CI-C6)-afkyI, CON(R14) (R15), N(R16) CQ(R17),

N(R 8) SO2(RI 9), CO(R20) and be nono- or bicyclic; 15 R12, R13, Rl14, R15,

R16, R18 indgpendent | , - 68) < alk 5 d R13,
R14’ and R15 foependently FCoR8 gt A Gy ool 8GRl

nitrnggen atomto which they are bonded, a 5-6 nenbered ring which, apart
fromthe nitrogen atom ma% al so include 0-1 further heteroatons fromthe
group of N (@ -C6)-al kyq’,l’ x”yé'en and sul fur;

Q N(R24)(R25), a 3 to 8-membered ring which may include 0 to 3
heteroatoms selected from the group of oxygen, nitrogen and sulfur,
15 where the ring system may additionally be substituted by (Co-Cs)-
alkylene-N(R24)(R25), F, Cl, Br, CFs;, NO,, CN, (C,-Cg)-alkyl, O-
(Cy-Cy)-alkyl, (Ci-Cy)-alkoxy-(C;-Cq)-alkyl, (Co-Cg)-alkylene-aryl,
oxo, CO(R26), CON(R27)(R28), hydroxy, hydroxy-(C;-C4)-alkyl,
COO(R29), N(R30)CO(C;-Cs)-alkyl or SO,CHs;

20
R26, R27, R28, R29, R30
independently of one another H, (C;-Cg)-alkyl;
A a group of the formula -(C(R31)(R32)}m-, in which 0-2 members
25 may be replaced by an element from the group of O, S, N(R33), CO,
S0z
m 0,1,2,3,4,5;
30 R31,R32,R33

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

R24, R25 independently of one another H, (C;-Cg)-alkyl, -(CR34R35),-R36,
(C1-Cy)-alkoxy-(C,-Cy)-alkyl, (Cs-Cy)-alkenyl, (Cs-Cg)-alkynyl, CO-




R17, R19, R20 25 independently of one another H, (CI-C8)-alkyl, aryl; 30 X
a-bond, a group of the fornula - (CR21R22)Y in which one or nore

_ (CR21RZIP2§ups may be replaced by Y to result in a chemically
reasonable radical; Y O, CO N(R23), S, SO 502; R21, R22 independently of
one anot her H, (CI-C4) al kyl, where R21 and R22 in the y groups may in

each case have the sa fer 2 P
12345 6. 5 re3 H EECH (éﬁ’g? SR ‘%%R@@W@(?@%?) al kyl .
O (Cr - C4) - al koxy- (G - Ot)e(@l(kylmeg LORA3BbkYR24 addRDS Gornd togdthes with; th&
N(R24) (R25), a 3 to 8-nmempered ring which may include O to 3 heteroatons
sel ected fromthe gr ouputmgea%@(ﬁp whichrtbejeareoaded a fie 10-membesedbmEpe- r i ng
oyt e M S0 b1 B SRS W g M REEANRD A7)
gg\l : %57 3 ?le’g?y ( ’o;j c4) nbtd 0 ¢@?Om)ﬁc)mhk?tte1mmcsyg&%g§<&pm%up of

, nyaroxy, nhydroxy za , .
N( R30) CO( Gi - CB) - al ky! &xyme}@ge@en%ﬂﬁvewgﬁﬁhe kggrocydiy, ringgyystem may
L CCRBD) (Rs2)) m, 1 i kel b shosUe RV, CF Bl MOb SUEIERSRY from
the group of 0, S, N(R3Ky), ONC-GERlkyln @1-Q)-akoxy;(C4C5alk30 MBIoXREA: R33
i ndependently of one ag‘; gﬁwaCog@) %j al k%ll ar)eO(Rlﬁ CB%?(Rhg)(%ﬁgg)rJdently

of one another H, (G

(C1164) - al koxy- (O - CGA) 1glikxly;, COBES)); aNt‘l&I&jCO(CF@aﬁﬁkyl@' Ky (REED or

SOQCH:;;
0 0,1,2,3,4,5,6;
15 q, S independently of one another 0, 1, 2, 3, 4;

R34, R35 independently of one another H, (C,;-Cg)-alkyl, hydroxy-(C,-Cy4)-
alkyl, OH, (C-Cg)-alkoxy-(C;-Cy4)-alkyl;

20 R37,R38, R39, R40, R41, R42, R43, R44, R45, R46, R47, R48, R49, R50
independently of one another H, (C,-Cg)-alkyl;

R39 and R40, R45 and R46, R49 and R50
independently of one another, optionally together with the nitrogen
25 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 N-(C;-Cg)-alkyl, oxygen and sulfur;

R36 OH, O-(C;-Cg)-alkyl, O-(Cy-Cg)-alkylene-aryl, CON(R51)(R52),

30 N(R53)}R54), 3-12 membered mono-, bi- or spirocyclic ring which
may comprise one or more heteroatoms from the group of N, O and

S, and the 3-12 membered ring may comprise further substituents

such as F, Cl, Br, I, OH, CF3, NO,, CN, OCF3, oxo0, O-(C;-Cs)-alkyl,
(Cyi-Cy)-alkoxy-(Ci-Cy)-alkyl, S-(C;-Cg)-alkyl, (C;-Ce)-alkyl, (Cs-




APD62599PC 58 5 10 (Cl-C8)-al kyl, -CO (CH2)o -R36,

CCXC(RSQPQ)E\%)%;I)%N( R39) (R40), CO(C(R41)(R42))5Q(R43); or R24 and R25 form
t oget her™w the nitrogen atomto ich they are bonded a 4 to

10- menbered nono-, bi- or spirocyclic ring which, apart fromthe nitrogen
atom may include O to 4 additional heteroatons selected fromthe group of
adar't1 onal 1y be. subst | Ot SHeBl £ Dy RSE  GF LB IR ORI,

O (O -C8)-al kyl, (Cl- Ctyclailkenyys OaIC:Z)-catloglkenitly (€ o0y dkynyl CO-(Gi Gyt ,

Co- C8) - al kyl ene-aryl, oxo, 4 RA5 4 r 7,

§\I( R48) )CO( al Yce) Py k§| , a%(y%bl‘@)%(%%s 02%@%%@15%‘3(’15]“@5@&%’ Q&Qleﬁgﬁ )15 q,
S i?gepeade?tcl yOg; OPEW dgmqis%béra{&g;}; 4|; le34, 0335 i ndependent|y of one
anot her H, - -al kyl , hydroxy- - - al kyl, ,

(Cl-&4)-al koxy-(Cl-C4)-al kyl; 20 R37, R38, R39, R40, R41, R42, R43, R44,
R45, R46, R47, R4S, R4%,1 0 i ndependently of one another H, (Cl-C6)-alkyl;
25 30 R39 and’ R40, R457and’R46, R49 and R50 i ndependently of one anot her,
optionally together with the nitrogen atomto which they are bonded a 5-6
menbered ri ng%s\ﬁhich, apart fromthe nitro%len atom may also include 0-1
further heterbdt &t f insiepensendy efipnopnather ¢f.(Esfaipikyl (Cotyhakenrd Coul f ur;
R36 CH, O (Cl-0C6)-al kylo)_%h(&m é'%)]'- al kyl ene-aryl, CON(R51) (R52),

N(R53) (R54), 3-12 menbere no-,” bi- or spirocyclic ring which may

conp@i se one or nore heteroatons fromthe group of N, 0 and S, and the

3-12 nenbere i may .cC rise further substjtuent such as F, d, Br, I,
OH, CF3, Noz,ci’\géNﬁg’bCFs ,lﬂ%fng?dﬂeﬁ( 9’6%%"&‘?‘%%31%,(&1‘ ralkyl;

(Cl-C4)-al koxy-(Cl-c4)-alkyl, S-(Cl-C6)-alkyl, (C-C6)-alkyl, (C2
APD62599PC 59 C6) - al kenyl, (C3-Cg)-cycloal kyl, O (C3-Cg)-cycl oal kyl,
(C3-C8)- cyclRWl Réay| , iplepaBieat]y of grd aeithes i [(Ci-Ceralksly - al kynyl, O ( Co- C8) -

15 R57 H, (C4-Cg)-alkyl, (C,-Cg)-alkenyl, (Cy-Cg)-alkylene-aryl;
R58 (C1-Ce)-alkyl, 5-10 membered aromatic ring system which may
comprise 0-2 further heteroatoms from the group of nitrogen, oxygen

and sulfur and be substituted by F, Cl, Br, CF;, NO,, CN, (C;-Cg)-
20 alkyl, O-(C;-Cg)-alkyl;

and the physiologically tolerated salts thereof.

2. A compound of the formula I as claimed in claim 1,
25
in which the meanings are
R1 (C1-Cg)-alkyl, (C;-Cy)-alkoxy-(C,-Cy)-alkyl, a 3 to 10-membered
mono-, bi- or spirocyclic ring which may include 0 to 3 heteroatoms
30 selected from the group of oxygen, nitrogen and sulfur, where the

ring system may additionally be substituted by F, Cl, Br, CFs;, CN,
(Cy4-Ce)-alkyl, O-(C-Cg)-alkyl, (Co-Cy)-alkylene-aryl, oxo, CO(R3),
CONRSA)(RS), hydroxy, N(R7)CO(C;-Cg)-alkyl, N(RBYR9) or
SO,CHs;




al kyl ene-aryl, (Co-C8)-al kyl ene-aryl, N(R55)(R56), CQ(Cl-C6)-alkyl,

COQ( R57) %&%9%(9 (R58); 5 u 0, 1, 2 0R51 52 i ndependently of one another
H, (Cl-@l)% (C2-Co) - al kenyl (Co Cg) - al kyl ene-aryl; 10 R53, R54

i ndependent |y of one anot her H, (CI -C6)-al kyl; R55, R56 |ndependently of
one another H,£ (Cl-C8)-alkyl; 15 R57 H, (C -Cg)-al kyl, (C2-C6)-al kenyl,
(Co-C8)-al kyl ene-aryl; R58 (Cl-C6)-al kyl, 5-10 nenbered aromatic ring
system which may conprise 0-2 further heteroatonms fromthe group of

ni trogen, oxyReR4, RAgRBRYE, RO and be substitut ed by F, d, Br, CF3, NO2, CN,
(C-C8)- 20 al kyl, O(CI- al. k 0 S|0Iog|callytolerated
salts thereof. 2. A cof egﬁdyghgn ﬁlﬂ[g{]?chge) ﬁg%ned inclaim1, in
whi ch the nmeanings are R (CI-Cs) al kyl, (C-C4)-al koxy-(Cl-C4)-alkyl, a 3
to 10-nenbered nono-, bi- or spirocyclic ring which may include 0 to 3
het efoat ons Kel ect ed fabond,iGEHgHLE, ¢ERMYGEN))..rT2C¢;0gen and sul fur, where
the ring systemnmay additionally be substituted by F, d, Br, CF3, CN,
(C-C6)-alkyl, O(C-Cs)-al kyl, (Co-C2)-alkylene-aryl, oxo, CJR3),
CON( R4) (R5), ,;hydroxy, I}If@@O(CI-CG) al kyl, N(R8) (R9) or SO2CHS;
APD62599PC 60 R3, R4, R5, R7. R8, RO |ndependently of one anot her H,
(C1-C8)-alkyl; 5 K a bond OCHZ CH2O (C(R10)(R1% CC =z 1, 2, 3, 4

O o L MSRRNRST L e R Bt el RIS o 2005 3 STyl
theigroup of N, 0 and S, V\:hl ch may optionally
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-(C;-Cg)-alkyl, O-(C;-C4)-alkoxy-(C;-Cqy)-alkyl, S+(C,-Cs)-

15 alkyl, (C,-Cg)-alkyl, (Cr-Ce)-alkenyl, O-(C3-Csg)-cycloalkyl, (Cs-Cg)-
cycloalkenyl, (Cy-Ce)-alkynyl, (Cy-Cg)-alkylene-aryl, O-(Cyp-Cs)-
alkylene-aryl, S-aryl, N(R12)(R13), SO;-CH;, N(RI16)CO(R17),
N(R18)S02(R19), CO(R20) and be mono- or bicyclic;

20 R12,R13, R16,R18
independently of one another H, (C;-Cg)-alkyl;

R17,R19, R20
independently of one another H, (C;-Cs)-alkyl, aryl;
25
X a bond, -CH,-CH>-;
DG either Dis N and G is CH or D is CH and G is N or D and G are both
CH;
30
R2 OH, O-(C,-Cg)-alkyl, O-(C;-Cy)-alkoxy-(C;-Cy)-alkyl, (C1-Ce)-alkyl;

n 0,1,2;




have substituents fromthe group of H F, d, Br, OH CF3, NO2, CN, OCF3,
o (d - = O (Cl-A)-al koxy-(d -4)-al kyl, S-(C1-C6) 15 al kyl,
(o-ce)c-%’f’@ﬁfyﬂc(cz- CB) - al kenyl, O (C3%C8)-cycl oal kyl, (C3-C8)-

cycl oal kenyl, (C2-C6)-al kynyl, (Co-C8)-alkyl ene-aryl, O (Co-C8)-

al kyl ene-aryl, S-aryl, N(R12)(R13), S02-CH3, N(R16) CQ(R17),

N( R18) SO2( R19y, CO( R20 ng- (Pre_bi HC; L2 1652 R18
independentlgjof one a%ﬂél?%@gl@ﬁ)?%ﬂ@_ E(%)S-%Fﬁ%%l;e%?oégq%%,m%&hl%o i

i ndependent |y of one anwidderOHp 3 Glete@Sitomb keglectedr frbm Pheagtoopdof oxyHRnCH2- ;

D, Geither Dis Nandﬁ;is Cl-lorl@_tis CH agnd .Gis N or Dgnd (ar 1both
CH R2 OH, O (d -0s)-alifAeen g )WQF%%?- Fieg - ™ ) bC ‘-‘8%%-3’a| kyl ;
n 0, 1, 2; APD62599PC GdpshirutedWyRRARERLRYS), B, 81,182, BRI sy (opagcalkyli ¢ ring
which may include O to 3 heteroatons selected fromthe group of oxygen,

nitrdgen and sul fur, wlel@-Cdalkylng(GySoatiaray(Chd 2ralivti okatYs)-allylast i t ut ed
by N(R24) (R25), F, O, , 3; - | kyl ,
(CL. E34)?51I( koxil-(CI - Ca) ?IEYF’kS’/ £ ?‘8@%) EQ%@&@%&?W&&O& yﬁ%%?ﬁ' Y

CON(R27) (R28) , hydr oxy alkizly IR 20N (@D CAIEYs)-a0GDORID) CH;

N(R30) CO(Cl - C6) - al kyl or SO2CH3; R26, R27, R28, R29, R30 10 independently
of one another H, (Cl-C6)-alkyl; A a group of the fornmula -(C(R31)(R32))m

in which 0-2 epl aced by an el enent fromthe group of O,
N(R33), CO F?%gnﬁquﬁﬁgzg’g%ddf R31, R32, R33 independently of one another

H, (C1-C6)-al kyl, aryl ind2ferd2dtly tmei anddhpe Hd éDt-Cy)-adkylpne anot her H,
(A-Cg)-alkyl, -(CH2)o R36, CO (CI-C8)-alkyl, or R4 and R25 form toget her
with the nitrogen atom to which they are bonded a 4 to 10-nenbered, nono-,

bi - or A a group of the formula -(C(R31)(R32))y,- in which 0-2 members may
be replaced by an element from the group of O, N(R33), CO;

15 m 0,1,2,3,4

R31,R32, R33
independently of one another H, (C;-Cs)-alkyl, aryl;

20 R24, R25 independently of one another H, (C;-Cy)-alkyl, -(CH),-R36, CO-
(C-Cg)-alkyl, or R24 and R25 form together with the nitrogen atom
to which they are bonded a 4 to 10-membered, mono-, bi- or
spirocyclic ring which, apart from the nitrogen atom, may include 0
to 2 additional heteroatoms selected from the group of oxygen,

25 nitrogen and suolfur, where the heterocyclic ring system may
additionally be substituted by F, Cl, (C;-Cg)-alkyl, O-(C;-Cg)-alkyl,
oxo, CO(R44), CON(R45)(R46), hydroxy, N(R48)CO(C,-C¢)-alkyl

or N(R49)R50);
30 0 0,1,2,3,4;
R36 OH, 5-10 membered mono- or bicyclic ring which may comprise one

or more heteroatoms from the group of N, O and S, and the 5-10

membered ring may comprise further substituents such as F, CI, Br,




spirocyclic ring which, apart fromthe nitrogen atom may include O to 2

additio oatons selected fromthe group of oxygen, 25 nitrogen and
sul fur, g&hgggé%%e het erocyclic ring s{s/is.'t emnmay additionally be substituted

by F, O, (C-C8)-alkyl, O(Cl-C8)-alkyl, oxo, CO(R44), CON(R45)(R46),
hydroxy, N(R48)CO(Cl-C8)-alkyl or N(R49)(R50); 30 0 0, 1, 2, 3, 4; R36 OH,

5-10 menbered mono- or opj Q¥E) ingo! bq@lm%myﬂaecl@gj@%%eoqa@cymmh@

het eroatoms fromthe grodp of N’ 0 and and the menbered ri ng may
conprise further subst atyligfb<,salkhlcas-afy] ag] N(RPI)(RFD62599PC 62 OH, CF3,
oxo, O (G -C6)-alkyl, (C-0C6)-alkyl, O (Co-C2)-alkyl ene- aryl,

(Co-C2)-al kyl ene-aryl and N(R55) (R56); R44, R45, R46, R48, R49, R50 5

i ndependent | p4af R@NRANRUBER4JIRF0C - C6) -al kyl ;  R55, R56 independently of
one another H, (Cl-C8)-alkyl, and the physiologically tolerated salts
ther8of. 0 3. A conpouindlenéndenidy plomaangther Hs(Cradr¥ylin claim1 or 2, in
whi ch the neanings are: 1 15 R (C-C8)-al kyl,

(C-CA4)-al koxy-(C-C4)-alkyl, a 3 to 10-nenbered 20 nono- or bicyclic ring
which may i n®RsgdrRs® t o ikidperdnnaboome ambeieed, €d;-Cepatkylhe group of oxygen,
nitrogen and sulfur, where the ring systemnmy additionally be substituted
by F, d, Br, CF3, CN, (CA-C6)-alkyl, O(C-Cg)-alkyl, oxo, COR3),

CON(R4) (R5), - 2 %@ h ;. R3, R4, R5, R7, R8, RO
independentlf/m(]glgﬂf%%‘?ggf%{frrlﬂjlg‘}ciéﬁé3’t‘ﬁl{:1J§1 &S?lgs -églgg;ls; 25 K a bond, OCH2, CH20Q,
(C(RAO)(RI19% C=C, =z 1,2; R10, R | independently of one another H,
(C-C8)-alkyl; 30 E_ particularly preferab 5-7 nbered bi val ent carbo-
or heter%cyclﬁ%omﬁquﬁaogflﬁfé’ffﬁ‘t‘ Iﬁ%&%‘{)‘pfllzﬁ@t]e?rogfons fromthe group of N,
0 and S,

in which the meanings are:

15 R1 (Ci-Cg)-alkyl, (Ci-Cy)-alkoxy-(Ci-Cs)-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 additionaily be substituted by F, Cl, Br, CF;, CN,
(C1-Cg)-alkyl, O-(C;-Cg)-alkyl, oxo, CO(R3), CON(R4)RS3),

20 N(R7)CO(C;-Cg)-alkyl, or SO,CHs;

R3,R4,R5,R7,R8,R9
independently of one another H, (C,-Cg)-alkyl;

25 K a bond, OCH,, CH,0, (C(R10)}R11)},, C=C;
y4 1,2;

R10,R11 independently of one another H, (C,-Cg)-alkyl;
30
E 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, I, Cl,
Br, OH, CF,;, NO,;, OCF;, O-(C;-Cs)-alkyl, (C1-Cg)-alkyl, (C3-Ce)-




whi ch may optionally have substituents fromthe group of H F, d, Br, OH,
CF3, N2, OCF3, O (Cl-C6)-alkyl, (C-Cg)-alkyl, (C2-C6) APD62599PC 63 R12,
R13 5RROHPRBICG R2 15n 200 25 al keny®®, N(R12) (R13), S02-CH3, CO(R20):

i ndependently of one another H, (C -C8)-alkyl; independently of one
another H, (CI-C8)-alkyl; a bond; both CH OH O (C-C6)-alkyl,

O (C-4A)-al koxy-(C -A4):al k ferably O (d -C6)-al kyl,
(Cl-Co6)-al kyl; Corl; N(%@Fégg)léﬁglg?gzgfg?gérﬁg@’m)nocycl ic ring which
may include O to 3 heteroatons selected fromthe group of oxygen,

nitrogen and sulfur, where the ring systemnay additionally be substituted
by N(R24) (R25R1Z.R13q | ipdepepgentlyqbpne @@th‘fféi’-(éjcﬂhﬁlkﬂ;, O (Cl-C8)-al kyl ,
(C-CA)-al koxy-(C -c4)-al kyl, (Co-Cg)-al kyl ene- aryl, oxo, CQ R26),
CON(R27) (R28), hydroxy, hydroxy-(Cl-C4)- al kyl, COQ(R29),

N(R33) CO( Cl - 826 al kyl dnd<perdinBy gioed encitdryH, (N(RHukRR5), F, O,
(A-C6)-alkyl, O(Cl-C8)-alkyl, (ClL-C4)-al koxy- (C-C4)-al kyl,

(Co-Cs) -al kyl ene-aryl, oxo, CO R26), N(R30)CO(C - C6)-al kyl or SOQ2CH3; R26,
R27, R28, R29x R30 (ClygkN-al kyl; 30 A a group of the formula
-(C(R31)(R32)).- in which 1 nenber may be replaced by an elenent fromthe
group of 0, N(R33); mO0, 1, 3 or 4; APD62599PC 64 R31, R32, R33

D,G both CH;
10
R2 OH, O-(C;-Cg)-alkyl, O-(C;-Cy)-alkoxy-(C;-Cs)-alkyl, (C;-Ce)-
alkyl, preferably O-(C;-Cg)-alkyl, (C;-Ce)-alkyl;
n Oorl;
15
Q N(R24)(R25), a 3 to 8-membered monocyclic ring which may

include O to 3 heteroatoms selected from the group of oxygen,
nitrogen and suifur, where the ring system may additionally be
substituted by N(R24)(R25), F, Cl, Br, CF;, NO,, CN, (C,-Cg)-alkyl,
20 O-(Cy-Cy)-alkyl, (C;-Cy)-alkoxy-(C;-Cy)-alkyl, (Co-Cs)-alkylene-
aryl, oxo, CO(R26), CON(R27)(R28), hydroxy, hydroxy-(C-C4)-
alkyl, COO(R29), N(R30)CO(C,-C¢)-alkyl or SO,CHs; preferably
N(R24)(R25), F, Cl, (C{-Cg)-alkyl, O-(C;-Cg)-alkyl, (C;-Cy4)-alkoxy-
(Ci-Cy)-alkyl, (Co-Cg)-alkylene-aryl, oxo, CO(R26), N(R30)CO(C;-
25 Ce)-alkyl or SO,CHz;

R26,R27, R28, R29, R30
(C:-Ce)-alkyl;

30 A a group of the formula -(C(R31)}R32))y,- in which 1 member may be
replaced by an element from the group of O, N(R33),;

m 0,1,30r4;




H 5 10 R24, R25 independently of one another H, (C-C8)-alkyl, -(CH2)o
OOE? | kyl, or R4 and R25 formtogether with the nitrogen atom

to " whi qﬁ%@%ﬂgre bonded a 4 to 10- meégrbered nono-, bi- or spirocyclic

ring which, apart fromthe nitrogen atom may include O to 2 additional

het er oat ons sel ected fromthe group of oxygen, nitrogen and sulfur, where

the heterocyghiC gt anﬁgystem may additionally be substituted by F, O,

(Cl-Co)-al kyl, (3 )-al kyl, oxo, CO(R44), CON(R45)(R46), hydroxy,

N(R48)CO(CI-CG) aI kyl di; N(R49) (R50); preferably F, (Cl-C6)-alkyl,

O (C-Cs)-alkyl, oxo, CO R44), N(R48)CO(Cl-C6)-al kyl or N(R49)(R50); 15 O

0, 1, 2, 3, 4; 20 25 R36 OH, 5-10 nenbered nono- or bicyclic ring which may

conprise onerpf RIBre hgd eH@énﬂ%fUn@%Bﬂﬁ@r a1 eupcoiaNy, Qeanrl-iSe, @@tthre

5-10 nenbered ring may conprise further substituents such as F,
OH, G6F3, oxo, O (C -C6)Caé4al¢1§yll,,0r(1{14@B)Raﬁlfyﬂm tmge(l@m)thalmmmeﬂmrartyl

(Co-C2) - al kyl ene-aryl N(R55 ref rably a

nonocyclic ring which r‘?ﬁn@‘ %g’f%f’% 1%0 eg 013?18 edfnrogﬂi tbﬁeorﬁpgg(f}mh? N, O
and S, and the 5-8 nerrt;ﬂ{gemlgdhngipaﬁyfroﬁlomy hE®ghbrddel nfybsicldddeentty guch as
F, oxo, O (Cl-C6)-alkyl, (C- C6)-alkyl, C%) al kyI ene-aryl and

N( R55) (R56); R44, R45, addmonml@temgmsas@ﬁeﬁ&ép@mreﬁwp 0bOXYRHEL AHEAZRBr H,

(Cl-CB) -al kyl; 30 R55, ?osluer at d tllléf r%E: cg%ern?gn%% COIIH A6l 109?.01¥ EE kyl';

and the physiologicall salts oun
formila | as clained.i n;ubitammi by FnClM@CpE(,l iﬂkylr adiGaCH-aRtyl aonah, APIRASHOPC 65
5 R2, the index n and the fol |l owi ng

nmeani ngs R H, (Cl-C8)-&PR r45) l%‘36-)(34) ]éY‘iE%’ka (CI(RI gﬂﬁ@@ 6)%1“9'18 m&hber ed
monocyclic ring whi ch’ merAf@sifiepRitand Peierea.am, selesigslafsemide

CO(R44), N(R48)YCO(C-Cg)-alkyl or N(R49)(R50);
15 o 0,1,2,3,4;

R36 OH, 5-10 membered mono- or bicyclic ring which may comprise
one or more heteroatoms from the group of N, O and S, and the 5-10
membered ring may comprise further substituents such as F, CI, Br,
20 OH, CF;, oxo, O_—(Cl—Cs)—alkyl, (C,-Cg)-alkyl, O-(Cy-C,)-alkylene-
aryl, (Co-Cp)-alkylene-aryl and N(RS55)(R56); preferably a 3-8
membered monocyclic ring which may comprise 0-2 heteroatoms
from the group of N, O and S, and the 5-8 membered ring may
comprise further substituents such as F, oxo, O-(C;-Cg)-alkyl, (C;-
25 Ce)-alkyl, (Co-Cy)-alkylene-aryl and N(R55)(R56);

R44, R45, R46, R48, R49, R50
independently of one another H, (C;-Cs)-alkyl;

30 R55, R56 independently of one another H, (C;-Cs)-alkyl;
and the physiologically tolerated salts thereof.

4. A compound of the formula I as claimed in claim 1, in which the radicals R1 and




group of oxygen, nitrogen and sul fur, where the ring system may

addi ti onﬂgﬁ% ngcsubsti tuted by F, d, 6§r, (A-C6)-alkyl, O(d-C8)-alkyl,
(Cl1-CA4)- 5 y-(Cl-C4)-alkyl; 10 K 0,7 a bond, C=C, CO OCH2, OCH2CH2, 15
20 E a 5-6 nenbered nonocyclic bivalent carbo- or heterocyclic ring
structure having 0-2 heteroatons fromthe group of N, O and S, which may
optionally h ifue r 0 f~H , :

O (Cl-C8)-al %’le ﬁ%bl?%‘?’g “m&dzf}{?o%@ F%ﬁ(gc% g&%?’, 2 &d gle)h-a a %/éljm%?vgn%ond,
CH2CH2, CH2CHE€HhgsOCH2CH2; D=G CH=CH, CH=N, N=CH, R2 OH, O (C -C8)-al kyl,
(C-C6)-alkyl; n 0, 1, 2; 25 Qa group of the fornmula N(R24) (R25), a
nitrogen-containing 4 to 8-nenbered ring which, apart fromthe nitrogen
atom may al g9 CONPHi SC -@gi-aﬂkﬁber(gﬁc%)mw_@tewﬁﬂpnht heggr aemRbakd
oxygen, nitrogen and sul }ur, and ere the ring systemmay additionally be
subs®i tuted by N RRoR¢2E] ring which mag)inclide/@ to heeroaggys sdiegped from the

(A-C4)-al koxy-(C-C4) 30. al kyl , (.Co-C8)-al kyl ene-aryl. 0xo, R2

N( R30) CQ( Cl - CB) - al k%ff)?lpo?f 0 X%&Hs‘,f‘“?ée&{ @53‘%[‘%’1‘&@”5‘8 AUSIE SYERSRY hor H
(Cl-C8)-al kyl, (Cl - iHiticilakiproe- Bhtithdll APBSRIIBPGHA5-ak§l, 16-(al ky)-alkyl,
CO(Ad-cC8)-alkyl, or R24 and R25 formtogether wth the nitrogen atomto
whi ch they are bondéd-GalkasydCmémbatkgld monocyclic ring which, apart from
the nitrogen atom nay include O or 1 additional heteroatons selected from
the group of oxygen, nitrogen and sul fur, where the heterocyclic ring
systiem may addi ti ongl & ol C@) 10, 101 OOH{CH 5, C6) - al ky,

N(R48) CO(Ct-C6) -al kyl or N(R49) (R50); R48, R49, R50 independently of one
another H, (Cd-0C6)-alkyl; R49 and R50

E a 5-6 membered monocyclic 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, Cl, Br, oxo,

15 O-(C1-Cg)-alkyl, O-(Cy-Cy)-alkoxy-(C1-Cy)-alkyl, (C,-Ce)-alkyl;
X a bOﬂd, CHzCHZ, CHQCHgCHz, OCH2CH2;
D= CH=CH, CH=N, N=CH;

20

R2 OH, O-(C;-Cg)-alkyl, (Cy-Cg)-alkyl;

n 0,1,2;

25 Q a group of the formula N(R24)(R25), a nitrogen-containing 4 to
8-membered ring which, apart from the nitrogen atom, may also comprise
a further 0-2 heteroatoms from the group of oxygen, nitrogen and sulfur,
and where the ring system may additionally be substituted by
N(R24)(R25), F, (Ci-Cg)-alkyl, O-(C;-Cg)-alkyl, {C;-Cs)-alkoxy-(C;-Cy)-

30 alkyl, (Co-Cg)-alkylene-aryl, oxo, CO(R26), N(R30)CO(C;-Ce)-alkyl, or
SO,CHs;

R24,R25
independently of one another H, (C;-Csg)-alkyl, (C;-Cy)-alkoxy-(Ci-C4)-




optional Iy together with the nitrogen atomto which they are bonded a 5-6
rrenbere 559 which, apart fromthe nitrogen atom may also include 0-1
het er oat OMg T om t he group of N (O - Cg§ al kyl , oxygen and sul fur; R26, R30
i ndependently of one another H, (C -C6)-alkyl. A a group of the formula
-(C(R31) (R32))min which one nmenber nmay be 20 replaced by an el enent from

the group 0, N(R33)zx @o (:brl-@g) -afkyl, &%@24 MPR25 Pt Rt BECRAR IR hikbes] One

another H (G -C6)-al A conpound of the fornula | as clal med
in any of clains 1 Ett@rnct&;)whhélrthemarelboadﬁﬁ@w%nwdi@r@HOWY@lc mg:whwbund of

the formula | as clai of clains 1 t Alsagroup
of the fornula (C(F@ﬂqefd%ﬁ%w Eh PORS 3R Wﬁﬁ’f}fép ﬁﬁ?ﬂvﬁ%‘laﬁ Sy an
el ement fromthe greupiedl idm MREBup GO 0xHPER2EAIBEN GahdPEANLT alleye Ahgr oup
of the formula -(C(R31)(R32))min WhICh 1 nmenber may be replaced by an

el enént from the grhgigsoesclio flﬂgNo'RB@)ma}avh@lﬁo@lmbessu@tﬁﬂted@)’ &1-Cp-akdr abl y

1, 3 or 4; and R31 e of one anot her H,
(C-CB)-al kyl, aryl™ %?8?8‘b¢§) ﬂ%ﬂ%ﬁmﬁg‘%@% N(R24) (R25): 15 where 20 25
30 R24, R25 are independently of one another H, (d-C8)-alkyl, -(CH2)o R36,

CO (d-Cg)-al kyI or R24 and R25 formtogether with the nitrogen atom to
whi ch t hey arket bgﬂw(b 4 to 10-nenbered nono-, bi- or spirocyclic ring

whi ch, apart from tjig. ahbERESIE ot Bt (W QIT(yp,
10
R49 and R50
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
heteroatoms from the group of N-(C;-Cg)-alkyl, oxygen and sulfur;
15
R26,R30
independently of one another H, (C;-Cg)-alkyl.

A a group of the formula -(C(R31}R32)),- in which one member may be
20 replaced by an element from the group O, N(R33);

m 0,1,2,3;

R31, R32, R33
25 independently of one another H, (C;-Cs)-alkyl, aryl.

5. A compound of the formuia I as claimed in any of claims 1 to 4, wherein

D and G are each CH.
30

6. A compound of the formula I as claimed in any of claims 1 to 3 or 5, wherein

A is a group of the formula (C(R31)(R32)),- in which 0-2 members
may be replaced by an element from the group of O, N(R33), CO;




to 2 additional heteroatons selected fromthe group of oxygen, nitrogen
and sul f Z%gaﬁjl::e the heterocyclic ri %g systemmay additionally be
substitu e(? , (Cl-C6)-alkyl, (Cl-C8)-al kyl, oxo, CQ R44),

CON( R45) (R46) , hydr oxy, N(R48)CQ(Cl-C6)-al kyl or N(R49) (R50), preferably
F, (Cl-C6)-alkyl, O (C-GCs)-al kyI oxo, CQOR44), N(R48)CQO(Cl-C6)-al kyl or
N( R49) (R50); 0 is O, 1gr&era§l'y Eﬁ@ df Sthormuark0- (?P?q lf}ei)fmrlﬁ whlichb] cyclic

ring which nmay conpris one-or re het er oat ons group N, 0 and
S, and the 5-10 nenbemsmnter ngayog cpigoed dy fnrddreent sfikbmt teugoup cfudh as F,
a, Br, OH CF3, oxo, Bﬁﬁé | -C6) -al kyl, (ClI-GC6)-al kyl, O (Co-C2)-alkyl ene-
aryl, (Co C2) - al kyl ene- and N( R55)(R56) preferably a 5-8 nenbered
nmonocycl i c rigaghi ch may conprise 0-2 heteroatons APD62599PC 68 fromthe
group of N, 0 and S, and the 5-8 nmenbered ring nay conprise further
subsPi t uent s Buch as Fis b3, f-rrcderably) L sy, (O C6) - al kyl

(Co-C2) -al kyl ene-aryl and N(R55) (R56); 5 R44, R45, R46, R48, R49, R50 are

i ndependently of one another H, (Cl-C6)-alkyl; and 10 R55, R56 are

i ndependent | yynaf one another H, (C -Cs)-alkyl. 7. A conpound of the fornula
| as claivted in any of clains | to 3 or 5, wherein 15 Ais a group of the
forml a -(C(Ii@ﬁll)?l%’ﬁﬁnln which 0-2 nenbers may be replaced by an el ement

fromthe group of 0, N up \0 he_£.0

L (G(R31) (R32) ymin whi o @de%e&%‘_étrl’pﬁgéﬁigp‘!ﬁt}e{%@ggg““gﬁ)‘%@léﬁ‘é’flﬂeé‘?}%’% t he
grodp of 0, N(R33); wiere 20 mis 0, 1, 2, 3, 4; preferably 0 or 1; 25 30
and R31, R32, R33

and

Q is N(R24)(R25);

15 where
R24, R25 are independently of one another H, (C;-Cg)-alkyl, -(CH3),-R36, CO-
(C;-Cg)-alkyl, or R24 and R25 form together with the nitrogen atom
to which they are bonded a 4 to 10-membered mono-, bi- or
spirocyclic ring which, apart from the nitrogen atom, may include 0
20 to 2 additional heteroatoms selected from the group of oxygen,
nitrogen and sulfur, where the heterocyclic ring system may
additionally be substituted by F, Cl, (C;-Cg)-altkyl, O-(C;-Cg)-alkyl,
oxo, CO(R44), CON(R45)(R46), hydroxy, N(R48)YCO(C,-Cg)-alkyl
or N(R49)(R50), preferably F, (C;-Ce)-alkyl, O-(C,-Cg)-alkyl, oxo,

25 CO(R44), N(R48)CO(C;-Cg)-alkyl or N(R49)(R50);

0 is0,1,2,3, 4

R36 is OH, 5-10 membered mono- or bicyclic ring which may comprise
30 one or more heteroatoms from the group of N, O and S, and the 5-10

membered ring may comprise further substituents such as F, CI, Br,
OH, CF;, oxo, O-(Cy-Cg)-alkyl, (C;-Cg)-alkyl, O-(Co-Cy)-alkylene-
aryl, (Co-Cp)-alkylene-aryl and N(R35)(R56), preferably a 5-8

membered monocyclic ring which may comprise 0-2 heteroatoms




are independently of one another H, (Cl-C6)-alkyl, aryl; preferably H
where A v 6%%%9‘%ticul arly preferably iés a bond or N(R33); and Qis a 3 to
8- menber'e otyclic ring which may ificlude O to 3 heteroatons sel ected
fromthe group of oxygen, nitrogen and sulfur, where the ring system nmay
additionally be substituted by F, d, Br, CF3, N, CN, (C-C6)-alkyl,

0-(C-C8)-al kyl, (C- = al = ( Ci - I, q(6Q-48) .+ - , 0XO,
CO( R26),  CON( R27) ( ms)cf%)or‘ﬁﬁ @Ofi}%@% oﬁxf}ﬁ{i |’-%%l%l?%c%%gﬁg%¥&

N( R30) CO( Cl - C6) APD62520mRprisd fistht:0 sabstiylentr suBBR2EHR; oxox €F-67 064 )yallayl 5(C 0

7- menber ed nonocyclic rj jch ¢ ri ses.on itrogen atons,
where the ring system %&glké{nlgt?'ﬂé)ﬁé%n%@yéﬁﬁgwﬁﬁ@%égy (Cl - C8) - al kyl ,
(C-CA4)-al koxy- (Cl-C4)-al kyl or (Co-C2)-al kyl ene-aryl; where R26, R27,
R28, R29, R30 are independently of one another H, (Cl-C6)-alkyl; preferably
(Cl - 5CB) - al kyR44, 845 Re@RASURAS. RS ai med in any of clains 1 to 3 or 5,
wherein 15 20 Ais a group.of the faornula - ) min which 0-2
menbers may be repl ac@&elggepgﬂd%}%gréﬂneﬁ%%%eﬁ%?ﬁ > 0, N(R33), CO
preferably a group of the fornula -(C(R31)(R32)) min which 1 nenber may be

repl aced by an elenent fromthe group of 0, N(R33); where mis 0, 1, 2, 3,
4: preferablynd or 1; and R31, R32, R33 are independently of one another

1 (O 90)-aliel gyl RSB, o Inblier B, (el i cul arty

preferably is ond or
10
7. A compound of the formula I as claimed in any of claims 1 to 3 or 5,
wherein
A is a group of the formula -(C(R31)(R32))y- in which 0-2 members
15 may be replaced by an element from the group of O, N(R33), CO;
preferably a group of the formula -(C(R31)(R32))n,~ in which 1
member may be replaced by an element from the group of O,
N(R33);
where
20 m is0, 1, 2, 3, 4; preferably O or 1;
and
R31,R32, R33
are independently of one another H, (C,-Cg)-alkyl, aryl; preferably H;
25
where A very particularly preferably is a bond or N(R33);
and
Q is a 3 to 8-membered monocyclic ring which may include O to 3
30 heteroatoms selected from the group of oxygen, nitrogen and sulfir,

where the ring system may additionally be substituted by F, Cl, Br,
CF3, NO,, CN, (Ci-Cg)-alkyl, O-(C;-Cg)-alkyl, (C;-Cy)-alkoxy-(C;-
Cy)-alkyl, (Co-Cg)-alkylene-aryl, oxo, CO(R26), CON(R27)(R28),
hydroxy, hydroxy-(C;-Cy)-alkyl, COO(R29), N(R30)CO(C;-Cg)-




Q30 is a 3 to 8-nenbered nonocyclic ring which may include 0 to 3

het er oat 55‘35%&11 cted fromthe group of oxygen, nitrogen and sul fur, where
the rin systemls additional ly substl%uted by N(R24) (R25) and may
additionally be substituted by F, d, Br, CF3, NO2, CN, (C-0C6)-alkyl,

O (C-Cs)-al kyl, (C-C4)-al koxy- (CI -C4) al kyl, (Co Cs)-al kyl ene-aryl,

oxo0, CQ(R26) , CON( R27) (

hydr oxy- (Cl - C4) - al kyl ?y%bzlgl%yﬁfsgfefer lély- Co) thI?km m%f:rreckgl[%mg Céllgém 5 10
15 20 25 SQ2CH3; pref emdimblyccan;&ﬁemoﬁe nemb@mﬂ;ubgmmgmlwtmrer theginghsystemmay

include O to 1 heteroatom s dfro the u 0 e Ri en and
sul fur, where the ring™st ré’ﬁ?‘:{olﬂ“ltS Hilg u@été@ﬁﬁ‘é’g &Ei ﬁ)\rﬁi&’ﬁ( R25)
and may additionally 1Wr Rk aBl, CF3, NO2, CN,

(Cl - CB)-al kyl , O(C|-<§)§g’?)§§/]k? 30@% al koxy-(Cl - C4)-al kyl ,

(Co- €8) - al kyl ene-aryl, oxo, CO(R26) CON( R27) (R28),  hydroxy,

hydr oxy- (Cl - -al kyl, COQ(R29), N(R30)CQ Cl-C5)- alkyl or SOQ2CH3,
preferably F VG -C6)-alkyl, O (d-C8)-al kyl, (C-

C4) - al koxy- ( @260R2>7.atdg IR29( %0 C8) - al kyl ene aryl oxo, CO(R26)

N(R30) CO(Cl - C6) - al kyl or SQ2CH3; where

i ndependent |y of one adtt Wégpadertly oiogye &'Il%b?r Hpﬁ@f@ﬁ)a%lwl Ptﬁfera@@)(-ceﬂ kyl ;
and R24, R25 are mde&ej:g_llggltly of one another H, (CI-C8)-alkyl, -(CH2)o
R36, CO (Cl-C8)-al kyl 4 and R25 formtogether with the nitrogen atom
to wWhich they are bonded a 4 to 10- rrenbered nmono-, bi- or spirocyclic ring
whi ch, agpart fromthe ni n ato Iu e to 2 additional

het er oattons <efERRARd 1"‘1‘36{?}1?%@ &E‘C@%m ﬁr ‘ﬁil‘frf"&gen and sul fur, where
the heterocyclic ring system may

A is a group of the formula -(C(R31}R32))p- in which 0-2 members
may be replaced by an element from the group of O, N(R33), CO;
15 preferably a group of the formula -(C(R31)(R32))y- in which 1
member may be replaced by an element from the group of O,
N(R33);
where
m is0, 1,2, 3, 4; preferably O or 1;
20
and
R31,R32,R33
are independently of one another H, (C;-Cg)-alkyl, aryl; preferably H;
25 where A very particularly preferably is a bond or N(R33);
and
Q is a 3 to 8-membered monocyclic ring which may include 0 to 3

heteroatoms selected from the group of oxygen, nitrogen and sulfur,
30 where the ring system is additionally substituted by N(R24)(R25)
and may additionally be substituted by F, Cl, Br, CF3, NO,, CN,
(C1-Ce)-alkyl, O-(C;-Cg)-alkyl, (C;-Cy)-alkoxy-(C;-Cy)-altkyl, (Co-
Cg)-alkylene-aryl, oxo, CO(R26), CON(R27)(R28), hydroxy,
hydroxy-(C;-Cy)-alkyl, COO(R29), N(R30)CO(C,-Cg)-alkyl or




additionally be substituted by F, d, (C-C6)-alkyl, O(C-C8)-al kyl, oxo,
CQO( R44) , CO\IgR45)(R46) hydr oxy, N( R49CO(CI-CG) al kyI or N(R49) (R50),
prefera ; %I C6)-al kyl, O (d-CB)* %l kyl, oxo, CQ(R44),

N( R48)CO(CI-CG) al kyl or N(R49)(R50); O0is O, 1, 2, 3, 4; 30 R36 is OH,
5-10 nmenbered nono- or bicyclic ring which nmay conprise one or nore

net er oat oms Trom the arQypd Neo0:3N12 % aRdlubdies oSy TETRENAH g ™Y
Rk el R 20 g PR

conprise further substi suc

O (C-0C6)-al kyl, (Cl-CGpelabkyl to @ (I@&r&ﬁdmaéelﬁdt@néroﬁclee?EgQ&RCoYlo@gat,yl
(Co-C2)-al kyl ene-aryl and N(R55) (R56), preferably a 5-8  ne

nmonocyclic ring which ridifogesnyd;ssfun "Q’%Eh@rrﬁ%ﬁtsdﬁ‘ﬁm lflag%tlf’ﬂ@yg?‘ﬁ’ﬁtﬁ”@ﬁ N, O

. oxb, 0-(C1-09) -l kyltY e VAT AT IARG Y o BitsBHRSt by v RhemRuch a2
H( R?g_) ( 22;5? X E4|4 ?615a @Esa,N(ma:NRcc? Ceiaiﬁtgcgé,r@d(g]\f[ilébelkgfhrﬂr(]]n&ﬁrfalkon&(@ﬁot her
(Cl-C8)-al kyl . y9 A pr o@@s‘"‘g‘)ﬁq’oﬁ 'ngajﬁi}’lﬁlbe gréfgp aéogéz@ ;@ﬁ@wﬁﬁ?ﬁ@ of
claims 1 to 8, whose AQ dr(ggyou[q%,drgxﬁ, {oked- édléﬁoaCOU(RQQ)enl\‘@R%‘jUO{CUE%)—

cycl ohexyl ene ring, conprising the 'steps g reparation of
conmpound of the fornul alkyl @ SR, prRicrably F.| (Ci8)s bt@éﬁl -68)-alkil, €enpound

ohero R < over al kyl | oaneraay iyl 3 real RPREEL VeRE EhlseRRy o

the fiormula 111 11 N(R30)CO(C;-Cy)-alkyl or SO,CHs;

where
R26, R27, R28, R29, R30
are independently of one another ’H, (C-Ce)-alkyl; preferably (C;-
15 Ce)-alkyl;

and
R24, R25 are independently of one another H, (C;-Cg)-alkyl, -(CHz),-R36, CO-
(Ci-Cg)-alkyl, or R24 and R25 form together with the nitrogen atom
20 to which they are bonded a 4 to 10-membered mono-, bi- or
spirocyclic ring which, apart from the nitrogen atom, may include 0
to 2 additional heteroatoms selected from the group of oxygen,
nitrogen and sulfur, where the heterocyclic ring system may
additionally be substituted by F, Cl, (C;-Cs)-alkyl, O-(C;-Cg)-alkyl,
25 oxo, CO(R44), CON(R45)(R46), hydroxy, N(R48)CO(C;-Ce)-alkyl
or N(R49)}R50), preferably F, (C;-Cg)-alkyl, O-(C;-Cg)-alkyl, oxo,
CO(R44), N(R48)YCO(C;-Cg)-alkyl or N(R49)}R50);

0 is0,1,2,3,4;
30
R36 is OH, 5-10 membered mono- or bicyclic ring which may comprise
one or more heteroatoms from the group of N, O and S, and the 5-10
membered ring may comprise further substituents such as F, Cl, Br,

OH, CFs, oxo, O-(Ci-Cg)-alkyl, (Ci-Ce)-alkyl, O-(Co-C;)-alkylene-




\ 0 J APD62599PC 72 c) coupling of the conpound of the fornmula Il with
phosgene ﬁﬁgr &énovm phosgene equi val efnt, for exanpl e carbonyl dii m dazol e)
and a prPfP ?5)? m ne of the fornula R17, K .E XNH2 5 and subsequent
deprotection of the acetals, with sinultaneous cyclization resulting in a
conpound of the formula IV n UIV 10 d) reaction with a primry or
secondary am ne under reduci ye, am i b 4 r i I ns_
conmpounds of the formnul 1%:@%% ﬁ%r upafﬁgnﬂrl% Q?i%\)/’l ?%}ﬁ?p?odggngatom
to the cycl ohexyl ene r inwgn@réd moQocyliclringl which mAynexdheaedh? letmpatoms ng one
or nore of the conpounds as clained in any . o cl ai 1to 8 11. A

medi canent conpri si ng SFEN dhe gue of Ny r‘%a%r%o%qd egséfl%fpheéﬁd FHeaY of
claims 1 to 8 and one qy & ARHTRE QEATAR LS s8I GG GUC,-CHZlicrh goppound
of the fornmula | as clal Inany of clains 1 to 8 for use as 20

medi Gament for the prophyhlyl €Cof:talkgeneatyl afd DIREI(RA6)13. A conpound of
the formula | as clainmed in any of clains 1 to 8 for use as nedicanent for
the prophylaxis or treatnment of type Il diabetes. 25 14. A conpound of the
formula | as gdaRABOREA FARYRAD 3@iMs 1 to 8 in conbination wth at |east
one further anorectic active ingredient for use as nedi canent for the
prophyl axi s or treat nente ofepsbdeitiyof onppeoBadRrECrL1-8lkyR conpound of the
formula | as clained in any of clainms 1 to 8 in conbination wth at |east
one further anorectic active ingredient for use as nedi canent for the
propbyl axi s amdtreatnment of type Il diabetes. 5

R55, R56 are independently of one another H, (C;-Cg)-alkyl.

9. A process for preparing compounds as claimed in any of claims 1 to 8, whose A-Q

group is linked via a nitrogen atom to the cyclohexylene ring, comprising the steps

15 of
a) preparation of a compound of the formula I
| \ O—
=S
\ L o0~
(R2),
H
b) reaction of the compound of the formula IT with
OR
|
HoN
2 \/\ OR

under reductive amination conditions, where R = lower alkyl, preferably

ethyl or methyl, to give a compound of the formula III

RO




16. A process for producing a nmedi cament conprising one or nore of the

corrpoungémﬁ?{? I;ré;e formula I as cl ai meﬂ in any of clains 1 to 8, which
conpri s P the active ingredie t with a pharmaceutically acceptabl e

carrier and converting this mxture into a formsuitable for
adm nistration. 10 17. The use of the conpounds of the fornula | as cl ai ned

in any of Cl %i}rr]rg ljfgﬁeﬁo% {wiﬁ{he WG4 B9 Efﬁ'giu PIIEN o i Pﬁos?@ﬁegmr 4 eslEtion in

manmal s. ounds o claimed in any of
clainms 1 to 8 for phafpepe oad;umaﬂtgﬂafmredxaxmferﬂartﬁmryldﬂwdmob@hym@a prigrary

treat ment of obe5|ag|>i 943 e of the compounds of the fornula | as
clainmed in any of &y thi for produci ng a nmedi canent for the

prophyl axi s %1{{(9@\”‘3DNHQ‘C type 1 di abetes.
X

5 and subsequent deprotection of the acetals, with simultaneous cyclization

resulting in a compound of the formula IV

ety T

R1 (R2),

d) reaction with a primary or secondary amine under reductive amination
conditions, resulting in compounds of the formula I whose A-Q group is

10 linked via a nitrogen atom to the cyclohexylene ring

. *Q”Q

R1 (R2),

10. A medicament comprising one or more of the compounds as claimed in any of

claims 1 to 8.

15
11. A medicament comprising one or more of the compounds as claimed in any of
claims 1 to 8 and one or more anorectic active ingredients.
12. A compound of the formula I as claimed in any of claims 1 to 8 for use as
20 medicament for the prophylaxis or treatment of obesity.

13. A compound of the formula I as claimed in any of claims 1 to 8 for usc as

medicament for the prophylaxis or treatment of type II diabetes.

25 14. A compound of the formula I as claimed in any of claims 1 to 8 in combination
with at least one further anorectic active ingredient for use as medicament for the

prophylaxis or treatment of obesity.




10

15
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15.

16.

17.

18.

19.

A compound of the formula I as claimed in any of clatms 1 to 8 in combination
with at least one further anorectic active ingredient for use as medicament for the

prophylaxis or treatment of type 1I diabetes.

A process for producing a medicament comprising one or more of the compounds
of the formula I as claimed in any of claims 1 to 8, which comprises mixing the
active ingredient with a pharmaceutically acceptable carrier and converting this

mixture into a form suitable for administration.

The use of the compounds of the formula I as claimed in any of claims 1 to 8 for

producing a medicament for weight reduction in mammals.

The use of the compounds of the formula I as claimed in any of claims 1 to 8 for

producing a medicament for the prophylaxis or treatment of obesity.

The use of the compounds of the formula I as claimed in any of claims 1 to 8 for

producing a medicament for the prophylaxis or treatment of type II diabetes.




