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APD62599PC 1 AS ORI G NALLY FI LED Substituted

N-cycl ohexyl im dazolinones having an MCH nodul atory

effect The invention relates to substituted
ApDsBygpcohexyl het erocycl es ang to the physiol ogically

tolerated salts and physiologically functional

derivatives thereof. Il 10 Conpounds simlar in their

overall structure to the heteroatom substituted
ASORNANSLEN FHiEPaz ol i nones described herein and having a

prior art. Thus, for exanple, WO 03/057220 descri bes

i m dazol oneSutdtiuicd N-cyobshetyd yaidazolindsa hdeng mat | ves)

havi ng 5- HT2. recept,Qr. .actjyit éhi ch can be used for
the treatment of di ‘rHaé‘P%A“Xafm% ®dentral nervous
system such as depression and anxiety, 15 and
gastrointestinal conplaints These conpounds each have

an aromatic group as substituent on the central
ThE lidyeREE e Bk RS -sutl RO R-REL Ry R H6MadiPB] hé Phitflogicall
With earlier rsilc_)rlﬁlty ar]og tﬁéex_y@l Fe CZU%er DE ?O%S 3F
tolgrated salig Woi pinewloeicaBB Junciidnelwesivatives deesoft o cyclic urea
derivatives each having 20 an aromatic group . as
substituent on the central nitrogen atons, where one
Cogipoyrile  siroikat iio ghaupovérad atrudtemstioonde heteroatom-substituted
A - LAin bstituent. The aryl.-sulstitute
oydif PR RORL MO RRR YEe rlBaitop B Rl afocen
desefibeglcin. th€hgriar oarp Olhud s faar exasplet AHO e0F/@F 722X dogeribesaimidazolone

anorectic agents. .25.Ln .addition, EP-A.Q 503 548 and
aerPRR Y eflo ST M RincRy v EE it PRy SERTY RO 1) 5 tned for
thepleamieme of digbrdat of fHea@htral DRVOUSOBteh} Suadng dePrefsiGBindladiety,
(gel ate taq ﬁycl [ ‘i ur eﬁ, deri vati v(?s ac}ﬁgbefh have |
and, SATOUUTSHBH- FIMRIBAE rthesss pomeRosnds; § VEaffl AfQmatic group as
subSEiiBtios kitGehiR@ sRoganRemMAds and to processes for their
preparation. 30 Conpounds having an MCH ant agoni stic

effect for the treatnment of obesity are described in

Thd NBorPpricepuBlished € R Wl 20002 iaddy W 2083035 6kdtnber
WD 2002089729 2002006245, WO 2002002744, WO _
DE1§3 33 8753 §W Q48041 b4 biksawise rojgtysip g uaiy pgepaeriygtives each having

an %@%@@Qﬂaﬂﬁ as WEAROB 08 iAGhtral 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.

In addition, EP-A G 503 548 and EP-A 0 587 134 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.

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).
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APD62599PC 2 The invention was based on the object of
provi di ng conpounds whi ch bring about a wei ght
reduction in mammual s and which are suitable for the
APP68%e0t i on and treatnent of; obesity and diabetes. 5 A
series of conpounds which nodul ate the activity of MCH
receptors has surprisingly been found. The conpounds

are distinguished in particul ar by antagoni smof the
TheaMgiion we baser o Hiej abject of dravidipg.conenoandssvhich rngpbu agveight

8 8 0 e P
and dipl@ips- al koxy- (Cr C4) - al kyl, (C3-C8)-al kenyl, (C3-C8)-

15 al kynyl, a 3 to 10-nenbered nono-, bi- or

spirocyclic ring which may include O to 4 heteroatons
A sseieeof eainfauods whieh gneinjatcothe axyrgonef MICH cgeromarbds surprisingly
beeggé@t‘dlf %%’%ég;{p@?ﬁ %re@i{%%gﬁi}éﬁetd%?ggﬁ{@%y%ﬂﬁg&is%‘S‘ th¢ MCHIR.

(Ct-C6)-al kyl, O(CrC3)-alkyl, S-(CrCs)-alkyl, (CrC4)-

al koxy- (.C1-.C4)-al kyl, (Co-C8)-al kyl ene-aryl, oxo,
Thetxa/%%é? T %lzatﬁ&-sg,co éoWa?%Q?!’on%ulaI}, |

hydr oxy- (Cl1-C4) -al kyl, COO(R6), N(R7)CO(C -C6) -al kyl,

N(R8) (R9) or S2CH3; R3, R4, R5, R6, R7, R8, R9,

R4l ndepende rﬁﬁ of oneapanpther H (Cl-C6)-alkyl; 25 K a

@mpﬂgx 1. BheN- \ -(CRIOR1l ), ~-, in which one or
nor e -¥CR1 1)- ips may be replaced by Z to result
in a chemegally gyl e radical, a bond, CaC, C=C

30 Z 0, CO° N(R59), S, SO IS2; APD62599PC 3 R10, R |
i ndependently of one another H, (Cl-C8)-alkyl,
hydr oxy- (G - C4) - al kyl ,

in which the meanings are

R1 H, (Ci-Cg)-alkyl, (Cy-Cy)-alkoxy-(Ci-Cy)-alkyl, (Cs-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 oxygen, nitrogen and
sulfur, where the ring system may be additionally substituted by F, Cl, Br,
CF;, NO,, CN, (C,-Cg)-alkyl, O-(C;1-Cg)-alkyl, S-(C;-Cg)-alkyl, (C;-Ca)-
alkoxy-(C;-Cy)-alkyl, (Cy-Cs)-alkylene-aryl, oxo, CO(R3), CONR4)}RS),
hydroxy, hydroxy-(Ci-Cy-alkyl, COO(RE), N(R7)CO(C;-Cg)-alkyl,
N(R8)R9) or SC,CHj;

R3, R4, R5,R6,R7, R8, R9,
independently of one another H, (C;-Cg)-alkyl;

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;

Z O, CG, N(R39), S, SO, SO;
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hydroxy, (Cl-C4)-al koxy-(Cl-C4)-al kyl, where R10 and

Rl | inthe z groups may in each case have the sane

or different meanings; 5z 1,2,3,4,5,6; R59 H,
apbEdsodpg) - al kyl; E 3-14 nmenbeged bival ent carbo- or

heterocyclic ring structure having 0-4 10 heteroatons

fromthe group of N, 0 and S, which may optionally

have substituents fromthe group of H F, d, Br, I,
RIOHRIICF3, indépende@lly oOOmB, anathes, M@Cﬁwylalﬂywoxy -(Cr- (l‘z:)-fﬂky1

ARG S T 2

0- ( C3- Capayimleadtl dayd havé (Bd-sards prdifitoal heaninlgs;
O (C3-Cs) cycl oal kenyl , (C2-C6)-al kynyl,
(Co-C8) -al kyl ene 15 aryl, O (Co-Cs)-al kyl ene-aryl,

z S-aryl, NeR32) §MR13), SO2-CH3, COOH,
COO (Cl-C6)-al kyl, CON(R14) (R 5), N(R16)CO(R17),
N(R18) SO2(R19), CQ(R20) and be nono or bicyclic;

rspr ef er abic3ciaip@rber ed bi val ent carbo- or
heterocyclic ring structure with 0-4 heteroatons from
the group of N, 0 and S, which nmay optionally have

E Substit uppf shefh@@d HiRAledt QUdbo0lor Hetefocydie rfd stt%Emre,Lthﬂlg 0-4
CF3, NO2, CN, 3, oxo, O(CrcCe -alﬁ é 4) -
al koxy- (lte,@r@mmafrkrwhe grqug) of dy) OaFll@yS Wbldmwwmqoa@lly have
(C2-CB) - : (3,6 7
N(RLE) 508 Jélﬁ%{{s o &B‘ %lga?&d@ﬁbg%ngn‘gjfﬁ Oﬁ\lb(:iig N@Q(&t bc&,
R12, R13xoRQ4C:-R45 (CRCh- almﬁSnﬂérﬁdm Ssz:c(Enéalkyl (Cr-

anot her

i ndepencfg?w_?*ﬁ(%o@)g?ghgﬁlg ’hg?S:CE%t%I gl y%tc%) vﬁlﬁcy’
the ni t rGmmlostkenyl, t@(CQOs)mmaJkenﬁengdE@rahwode@p Eé) -Blkglene-
menber ed _r e

may al soawlhcnt? &(\&\gt’g agcyfeg@taﬁré e:ﬁ%ﬁl%‘?ﬁr (r)brr(]) 2ta¢%ﬁ COOH,
group ofCOB{CLE)@Ryl, aC@NI(RM)@/IQQerd)@DﬂRﬂm} NRI$SO,(R19),
R19, Rz%O(RZO) 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,
ClL, Br, I, OH, CFs;, NO;, CN, OCE, oxo, 0-(C,-Cg)-alkyl, O-(C;-Cy)-
alkoxy-(C1-Cg)-alkyl, S-(C;-Cg)-alkyl, (Ci-Cg)-alkyl, (Co-Ce)-alkenyl,
NRI12)(R13), SO,-CHs, N(R16)CO(R17), N(R18)SO»(R19), CO(R20) and

be mono- or bicyclic;

R12,R13,R14,R15,R16,R18
independently of one another H, (Cy-Cg)-alkyl;

or

R12 and R13, R14 and R15
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-(Cy-
Ce)-alkyl, oxygen and sulfur; |

R17, R19,R20
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i1 APD62599PC 4 i ndependently of one another H,
(C-C8)-alkyl, aryl; X a bond, a group of the fornul a
-(CR21R22)Y , in which one or nore -(CR21R22)- groups
replaced by Y.to result in a chemically 5

ArBEYoBE [ Bhl AceS cal: v 0, B NR3), S SO Se Rl
R22 i ndependently of one another H (Cl-C4)-al kyl,
where R21 and R22 in the y 10 groups may in each case
have t héndependemnily afiohd arothet HpgarCaraodkyl wyl,, 2, 3, 4, 5,
6; preferaby 2, 3, 4, 5, 6; R23 H (C-C8)-alkyl; 15
DDGCHor N R2 OH O (Cl-Co)-alkyl,

X oO(CI - (234.) baldk @X%ﬂﬁ@g @49 -f@‘hi(M) r(C%@llR@)—; mnbkwchd o0 of more
, 1, 2, : N( R24 5, a 0 8-ne red ring.
whi ch rré@ﬁé?%)de%" PF&%VR%E&E@P% %hs’?é‘élr ot 7 giically
the grougsefabRXyGem, nitrogen and sul fur, where the
ring systemmy additionally be substituted by
(Co-C4)-al kyl ene 25 N(R24) (R25), preferably
N( R24) ( ' goGF3, N2, CN, (C-C6)- alkyl,

¥ O (Cl g@ﬁﬁ@ﬁz@&f@a% koxy- (Cl - C4) - al kyl ,
(Co-C8) -al kyl ene-aryl, oxo, CQ(R26), CON(R27)(R28),

OXY - - _ C .

R4 a0, O BB i Sl ¥ CoSI o) angfiz2 i e y
R29, R3@rupsimprinces ¢age bive dhecsapaor Aidferept meanings;
(C-C6)-al kyl; A a group of the fornula
-(C(R31)(R32))m, in which 0-2 nenbers may be

y repl aced, hy, &'f, 8 meferaby 2/ 3.6 group of 0, S, N(R33),
CO, 502; APD62599PC 5 mO0O 1 2,3,4,5;

R23 H, (C-Cg)-alkyl;

DG CH or N;

R2 OH, O-(C;-Cg)alkyl, O-(C,-Cy)-alkoxy-(C1-Ca)-alkyl, (C,-Ce)-alkyl;

n 0,1,2,3,4;

Q | NR24)[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 substitnted by (Co-Cs)-alkyiene-
N(R24)(R25), preferably N(R24)}(R25); F, Cl, Br, CF3, NO,, CN, (C,-Cg)~
alkyl, O-(Ci-Cg)-alkyl, (Ci~Cy)-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;-Cg)-alkyl or SO,CHs;

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

A a group of the formula ~(C(R31)(R32)),-, in which 0-2 members may be
replaced by an element from the group of O, S, N(R33), CO, SO;
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R31, R32, R33 5 independently of one another H,
(G -C6)-al kyl, aryl; R24, R25 independently of one
another H, (C-C8)-alkyl, -(CR34R35)a R36, (Cl-C4)-
apBhaéevpy- (Cl - C4) - al kyl, {C3-GB) - al kenyl
(C3-C8)-al kynyl, CO(Cl-C8)-alkyl, - CO(Cl2)o -R36,
CO(C(R37) (R38) ) gN(R39) (R40), 10
CO(C(R41) (R42)), A R43); or R24 and R25 form toget her
with the nitrogen atomto which they are bonded a 4
to 10- d no-, bi- or spirocyclic ring which,
apart fromtThe Mrtrogen atom my include 0 to 4
addi ti onal heteroatons selected fromthe group of
nitrogen and sulfur, where the heterocyclic
R3?1X‘¥39f§§”/%tem' may additionally be substituted 15 by F,
a, Br, ifdpenddhildy ofldie afdther &5 ) CACKRMIkYL, @l C - Cs) - al kyl ,
(Cr4)- al koxy-(Cl-C4)-al kyl, hydroxy-(Cl-C4)-al kyl ,
(Co-C8) -al kyl ene-aryl, oxo, CO(R44), CON(R45)(R46),
R2byRIIDOXY, m&w{ﬁi@ of d‘d(eF&ﬁBthé}Q(I Qrc, @;) a&b}k ydcxmkl&ﬂ%ﬁ)sé Fé@)&%

or SQ2CH3; 20 o dependent
one an otaH‘@?‘YéCI'@‘*) aJkal §C3‘ﬁ;ﬂ) ‘F@ﬁ‘ﬂ F@SCF)F?@%‘% E&}fqlf%ﬂkﬂ l
One an Otdﬁ’-( Yo (G - CB) -atdgyl , hydr 0@@&3@3?)%?8}@&1{?&9)@40)

OH, é C4) - al kox (Cl C4 al k
R40, R4$0( 1)@&@))5;&@3&3) Py 24 e fpym tq:@gler Rith the%rg)gen
| ndependem Iy QhicRNEeA ARt Boiack o (4% Q@lnahbrd nReR38- or
and R40, R45 and R46,” R49 and R50 I ndependent|y of "one
anot her smwclemang yfhxcbgmaﬁérommthemxtrmenmtqmdg@nmahléﬁm Ge 4

whi ch t hey..are h@f&%&%g soRcla etﬁ@%rc{ bgt (g@g&p 2h tand

fromthe nitrogen tom nay also |
het er oatsolﬁu; Wh@mthmhetqnwibc g Ny$t@n -mageaddaioksily, bﬂmgbgt@nted

o ( co- OBy i e Gy o= B AL RS PG e g

3-12 rremﬁ@ntyﬂﬂcﬁﬁnalkyl bhydroxy—@ipi-(f@el)kg] CorCehralkyleneryhayxo,
CO(R44), CON(R45)(R46), hydroxy, COOR4T), N(R48)CO(C-Cs)-alkyl,

N(RANDH(RS50) or SO,CH3;
o} 0,1,2,3,4,56;
g, 8 independently of one another G, 1, 2, 3, 4;

R34, R35 independently of one another H, (C;-Csg)-alkyl, hydroxy-(C;-C4}-alkyl, OH,
(C-Co)-alkoxy-(C;-Cy)-alkyl;

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

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 suifur;
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conpri se one or nore heteroatons fromthe group of N,
O and S, and the 3 5 12 nenbered ring may conpri se
further substituents such as F, d, Br, I, OH CF3,

apDEBoopEN, OCF3, oxo, O (Cl-Gp)-al kyl,
(A -C4)-al koxy-(Cl-C4)- alkyl, S-(C-C6)-alkyl,
(C-C6)-al kyl, (C2-C6)-al kenyl, (C3-C8)cycloal kyl, O0-
(C3-C8) cycl oal kyl, (C3-C8)cycl oal kenyl :
O (C3-C8) cycl oal kenyl, (C2-C6)- al kynyl

ﬁ(%s) C@s%al k“'f%“@%% b (%’ C%Fa) aWSONgRgl)(RSm
(R58); N@ﬁaxwmﬁz rﬁ@ﬂbm@ﬂep@n@e bi-l or ap'iroml;c aivgtwiigh may

H (O - %%)npg% ka{,ﬁgg.(n%aj%?& bt %?811 PN, I 3ud 5, and the 3-

al kyl ene epen one ano ‘her
H (d- Ga)mahﬂeydd, rmg?ﬁﬁy c%ﬁnsdmﬂmmm&demsmhcb aeF, CI, Br, I,

th -
enohe G 6 8) e s 0690, 0 G0 ALk
\(M?! - EG) allyk)s- (ﬂ:szsmlgﬂlegmfeﬂ:&dﬂ@r @ﬂﬁ?&)@ll{ehﬂg (@jycsg)@mtoﬁkyl 0-
ic rise ur e ns_ f rom
group gﬁ&hfc“g Yo {§gERC mq lﬁ @%@Sﬁ@l myl, | (CCo-

substit léu@g 1by OF(COQS) a]ﬁ&len&ﬁ%l NER Co)(ikyldnelarfl8) NaRISYIRS56),
o (a- andt%gohysmlo ically tolerated

salts t aﬁ% FAARAD SR QrER, the i ndex n and

t he groups K E X, D=G Q and A preferably 30 have,

i ndependently of one another, the follow ng neani ngs:
UR H (&1L&)-alkyl, (C-C4)-al koxy-(Cl-C4)-alkyl, a

3-8 nenber ed nnnocycle ring which may include 0Oto 3

het er oat ons sel ected fromthe group of oxy
R3hiX2r ogendgpendentlyf of onspheateert fhe(CriGurakkyls t(@anaDa‘a}lkenyl (Co-Cy)-

APD6259 itionally be substituted by F, O, Br,
(Cr- %)%ﬁﬁgl?z?%(a-(:s)-m kyl, (Cl- CA4)-al koxy-(C
| - C4)-al kyl; preferably (d-Cs)-al kyI a 3-7 menbered

cycl | O to 2
RS eter oat One endeﬁ%evc? g’ rom thﬁéb ?;up%'df oxygen,
nitrogen and

R35, R56 independently of one another H, (C;-Cg)-alkyl;

R57 H, (C;-Cg)-alkyl, (C2-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
substitated by F, Cl, Br, CF;, NO,, CN, (C;-Cg)-alkyl, O-(Ci-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

have, independently of one another, the following meanings:

R1 H, (Ci-Cy)alkyl, (C;-Cy)-alkoxy-(C;-Cy)-alkyl, a 3-8 membered
monocyclic ring which may include 0 to 3 heteroatoms selected from the

group of oxygen, nifrogen and sulfur, where the ring system may
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sul fur, where the ring systemmy additionally be
substituted by F, d, Br, (C-0C6)-alkyl,
O (CA-Cs)-al kyl; partlcul arly preferably

) - al kyI (C3 C7) -cycl.pal kyl and phenyl. 10 K 0,
AP]S&E%% OCHz, OCH2%—|2 preferably 0, a bond;
15 partlcul arIy preferably O E a 5-6 nenbered
nonocycl i c bival ent carbo- or heterocyclic ring
st r uct uraditiomallyrbg sGbsBivibeitteyr 16 &11,08rs (G:rQiralkisk Og(Catii) -tk yIN(C:-

0 and S, ch Y tjonally have substituents from

t he grou’%‘\ﬁw1 @C“eflaﬁflﬂ oxo, O (C-C6)- 20 al kyl,
o(a-x- alkoxy (a-CA)- aIkyI (CI-OG)-aIkyI

pr ef er abl a or ubst ed 6 nber

P it | PG a2 RRGOEEN JevOPE Gt g ™
opti onal maudbao@ hotorSditid édléé&;ﬂtfﬁ)m fh& cgmubh:e ofydeb miRbgelr and
a, Br, (Cl-C6)-alkyl, (C-C6

parti cul%ﬂf!“y waﬁ@fﬂaf-‘rlalaﬁ SHSISH TR ﬂ@ﬁx E%S@Sfamﬁ‘ﬁéﬂﬁ &b

or 2,5- qy;g IeLO- (ggcblanggﬂa bond CH2CH2, CH2CH2CH2,
CI:HZCHZ preferably a bond, CH2CH2; particularly
preferably a bond. APD62599PC 8 D=G CH=CH, CH=N,

N=CH, Pfﬁ%ﬁﬁ N Ay e g&balik ¥ind phenyl.
preferably &ﬁ@%ﬁc%%ﬁ‘%%gg&%a%ﬁw , )‘ pheny
(C-C6)-alkyl; preferably OH (C-C6)-al kyl; 10

K O, a bond, C=C, CO, OCH,;, OCH>CH,,

preferably O, a bond;
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
opticnally have substituents from the group of H, F, Cl, By, oxo, O-(C;-C)-
alkyl, O-(C,-Cy)-alkoxy-(C;-Cy)-alkyl, (C;-Ce)-alkyl;

preferably a para- or meta-substitmted 6 membered aromatic or
heteroaromatic ring structure which may optionally have 1-2 substituents
from the group of F, Cl, Br, O-(C;-Cs)-alkyl, (C;-Cs)-alkyl;

particularly preferably ap unsubstituted 1,4-phenylene or 2,5-pyridylene

.

X a bond, CH,CH,, CH,CH,CH,, OCH,CH,;

preferably a bond, CHCHy;

particularly preferably a bond.
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APDRYdol 20 0-3 heteroat ons Eromthe group of oxygen,

DL C4) - aLKegH; CBENCH:-cHE kyl , (Co- C8) - al kyl ene-aryl,

r20- (C - Caymabkyl. Cﬁ)(ﬂy11q@ta h%(u C4) - al kyl ,

particularly preferably (Cl-C6)-alkyl. n O, 1, 2; 15
preferably 0, 1; particularly preferably 0. Q a group
of the formula N(R24) (R25), a 3 to 8-nenbered ring

nitrogen and sulfur, where the ring system nay
additionally be substituted by N(R24) (R25), F, d, Br,
CF3, N2, CN, (Aa-C6)-alkyl, O (C1-C8)-alkyl,

oxo, CQO(R26), CON(R27)(R28), hydroxy, COQ(R29),
N(R30) CO(Cl -C6) -al kyl , or SOQ2CH3; 25 preferably a
group of peReabiyormuta, Nlé@a4)(R25) a

ni trogen-containing 4 to 8-nenbered ring which, apart
fromthe nitrogen atom may al so conprise further 0-2

het er oatmuﬁﬂ%&g}%@@m}pf oxygen, nitrogen and
sul fur, and ere the ring systemnay additionally be

substituted by N(R24)(R25), F, 30 (Cl-C6)-alkyl,

( Co- C8) - al kyl
N( R30) CO( Cl - 06) al kyI or S02CH3; partl cularly
preferably, r formula N(R24) (R25), a
nit rogegér f%%ﬁ%a@%ﬁﬁohé} ‘lf]g)dB menbered ring which, apart
fromthe nit rogen atom may APD62599PC 9 al so conpri se

further O- ater e group of oxygen,

ni trogerP & c ng i} bqﬁ%a%yg the ring system may
addi ti onal I y be subst ituted by N(R24)(R25),

(d-Co)- l&;%l' O (Cl-Cs)-al kyl, (Co-GCs)-alkyl ene-aryl,
0Xxo, ), N(R30)CO(Cl-C6)-al kyl, or SQ2CH3; 5
very particul arly preferably a group of the fornula
N(R24) ( ﬁg introgen containing 5 to 8-nenbered
ring whif Ia’ﬁfzgr fromthe nitrogen atom may al so
conprise further 0-1 heteroatonms fromthe group of

oxygen

" particularly preferably 0.

a group of the formula N(R24}R25), a 3 to 8-membered ring having
0-3 beteroatoms from the group of oxygen, nitrogen and sulfur, where the
ring system may additionally be substituted by N(R24)(R25), F, Cl, Br, CFs,
NO,, CN, (Ci-Co)-alkyl, O-(Ci-Cg)-alkyl, (Cy-Cy)-alkoxy-(Ci-Cy)-alkyl,
(Co-Cg)-alkylene-aryl, oxo, CO(R26), CON(R27)(R28), hydroxy,
COO(R29), N(R30)CO(C;-Cg)-alkyl, or SO,CHg;

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,
(C-Co)alkyl, O-(C)-Cg)alkyl, (C;-Cyl-alkoxy-(Ci-Cy)-alkyl, (Co-Cg)-
alkylene-aryl, oxo, CO(R26), N(R30)YCO(C;-Cy)-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
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nitrogen and sul fur, and where the ring system may
additionally be 10 substituted by N R24) (R25),
(C-C6)-al kyl or N(R30)CO(C -C6)-al kyl; R4, R25

Apb%%ﬁndent l'y of one anothegy H (Cl -Cs) - al kyl ,

R35)o0 R36, (Cl-C4)- al koxy-(Cl-C4)-alkyl,
(C3-C8)-al kenyl, (C3-C8)-al kynyl, CO (Cl-C8)-alkyl,
-CO (CH2) 0- R36, or R24 and R25 formtogether with the
ni t r ogemnlsat mpliee fbthwhi-¢ hetelveywna rfeonb diedeslipaofiodygen, nitrogen

i 17 0gr AT e et s i gty Be substitd by

het er oatime4FRLHC(E@HC,)fallg OIE,-g%)0dNp 1 0{C By dRFlene-aryl, oxo,
nitrogen_and sulfur, where the heterocyclic ring

syst em rfeCRaH NRINGP(G-Gd-alligh 8F SO by F,
(CA-C6)-alkyl, O(C-Cs)-alkyl,

(a-c4)-al koxy (G -C4)-al kyl, hydrox

( Co- Cs) -¥&rk pridiglachy preferably éxgou R&g) formula N(R24¥(R25) a
N( R48) CQYitd eﬁ:—@%ntﬁhlhglﬁ to- B%%i)ér@gi)a WhichO25dB from the nitrogen
preferably |nde end one an%t her H,

(Cl - Cs) -agdnpypay a(S@ICDWSﬁeprb@(@ 1 He@roamys iapria ylpe, group of oxygen,
CO (d - I . ro Ak

the i TTegeh B oxl eid Wk 68 4L Mg SR agitiblhny be
8- menbe rsglbtitteaidyy R2ENREN g2 sk glror NERINECOIC obh) talleyl;
nitrogen atom may include O or 1 additional

het eroat ons selected fromthe group of oxygen,

R241iR250 g e rindependsatlyf afrone wherther H.t(We-Chledlieyl oCYRIAR35)J-REP, (Ci-Ca)-

oty AR ek Gl U RSS il b cora

par ti cul-aolCHYLeH 38 abRy4 m@amﬁﬂmnbgeweﬁﬁmn 153 maﬁgdinatom to

F' or EnC{ oﬁ%ﬁ?:w%ﬁw#ﬁ)@ Aik ‘ioo%g’ﬁmE%/rS‘?rf’g)E}ocy\ﬁm &Re t"ﬁlég‘ apart

are bondgsgh ke ditioRen/ atbR(TREY @R1UIL 06 Whﬁﬂlﬁoﬁzﬂ naemﬁtoﬁia selected
apart fromthe nitrogen atom may al so conprise a

FUr t her R 16 GEND:SE GRYRRHBIBEE HIE SHBECY by A1 hefrpayglic ring

syst em e ddl h&cﬁ»ﬁ}ﬁiajl b@ﬁ:b%ﬁtbﬁabwt@ %(éal(cﬁl O{e) -dg)-alkyl,

APD62599PC 10 | k R48 Ci
NCRi9) @oﬁ)—aﬂ@?mé By B G G At (6 Cp-allyleng-ry)

4; ox0, CO(R44), N(R48)YCO(C;-C¢)-alkyl, N(R49)}R50) or SO,CHs;

preferably independently of one another H, (C;-Cg)-alkyl, (C;i-Cj)-alkoxy-
(C1-Cy)-alkyl, CO-(Ci-Cg)-alky, or R24 and R25 form together with the
nitrogen atom to which they are bonded a 4 to 8-membered monocyclic ring
which, apart from the nitrogen atom, may include 0 or 1 additional
heteroatoms selected from the group of oxygen, nitrogen and sulfur, where
the heterocyclic ring system may additionally be substituted by (C;-Cg)-
alkyl, N(R48)CO(C,;-Cg)-alkyl or N(R49)(R50);

particularly preferably independently of one another H, (C;-Cg)-alkyl,
CO-(Cy-Cg)-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 nifrogen afom, may aiso comprise a further nitrogen atom, where

the heterocyclic ring system may additionally be substituted by (C;-Cg)-
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particularly preferably 0, 1, 2, 3; R34, R35
i ndependently of one another H, (Cl-Cs)-alkyl,
hydr oxy- (Cl1-C4)-al kyl, OH, 10

al koxy- ( Cl- CA) aIkyI preferably H,

APPg%mgé) al kyl ; partlcularly preferably H 15 R44,
R48, R49, R50 independently of one another H
(Cl-C6)-al kyl; R49 and R50 20 optionally together
W t h t healkyl] NEHSICAEMU)-akyiir NRINER503r € bonded a  5-6
menbered ring which, apart fromthe nitrogen atom may
al so include O0-1 further heteroatons fromthe group

o of N-(Clg,G62-mahksy!, oxygen and sulfur; 25 R36
O (C1-C6) -al kyl, 5-8 nenbered nonocychc ring which nmay
conprise 0-2 heteroatons fromthe group of N, O and

S, and t piofy (Teered ring may conprise further
substltulgﬁftes §,uch as F, d, Br, oxo, O (Cl-C6)-alkyl,

(Cl- C4)-al koxy- (Cl-C4)-al kyl, (Cl-08)-al kyl,

(Co-Cs) - (HR 5)(R56) 30 preferably
O (C1- _aMLa?lPi)r éﬁly%g |?dependent |y of one another

H, (Cl-GCs)-al kyI APD62599PC 11 R26, R30

R34{ig§353 e”dﬁ{i‘%} h{] gne %{h%fil) E&z(%?)ﬂﬁ}qf(ﬁox Cd g)%]kyl OH,

merrber r{ﬁ:y(hpa]km)qgmmplalhyl an el enment fromthe group
of 0, N(R33); 5 preferably a bond or a group of the
formula - (C(R31) (R32)) min which one nenber is

r epl acedréfyrably IBl(@peptaltyiom t he group of 0, N(R33);
particularly preferably H;

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

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

R36 O0-(C;-Ceg)-alkyl, 5-8 membered monocyclic ring which may comprise 0-2
heteroatorns {rom the group of N, O and S, and the 5-8 membered ring may
comprise further substituents such as F, CI, Br, oxo, O-(Cy-Cg)-alkyl, (C;-
Cy)-alkoxy-(C-Cy)-alkyl, (C-Ce)-alkyl, (Co-Cg)-alkylene-aryl,
N(R355)R56);

preferably O-(C;-Cg)-alkyl;

RS55,R56 mdependently of one another H, {C;-Cg)-alky};
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particularly preferably a bond, or a group of the
formula -(C(R31)(R32)) m 10 in which one nenber is
repl aced by an el enent fromthe group of 0, N(R33),

ApBBdodpe group bonds via thgyheteroatomin position 4
(relative to the cyclic urea) on the cycl ohexane ring
of the formula l; mO,1,2,3; 15 preferably 0, 1, 3;
R31, R32, R33 independently of one another H

R26(R30C6) - inflépghdently 9f one 200thér H,a€i-Cal-adkydr substituents
may occur nore than once in the conpounds of the
formula I, such as, for exanple, R2, they may all

A i ndependeptduy of ftheofoemala G(CE(RBl)(Rma ®.-1 lmewhioldl ioa@ in@chber may be
meani ngs e ntic r diff er£ he invention
rel ates F a%egﬁ:a %gleﬁtf@%&‘e Q&I(}i{?f‘? the form of
their racenates 25 enanti oner - enriched nixtures and
pure enant | rs, and to th i.r diastereoners an

i xt ur e REPIGY bond gBa g1k T ths A (gﬂﬁﬂm%m which one
radi cal sméfibdr Reesikdea bl bl eRSntftom K2, £ BN

R7, RS, RO, Rlda Rll!y R12, %130lel%w%éf RS. )

R18, R19, R20, R21, R22, R23, R24, R25 30 R26 R27

R28, R2%,niR30s ,
R39, R43_:: R41,1y§%§‘?mt§%b°§§f% ' al%4%5 R4, fogﬁgl’a @?1&%%2,))”
R49, R50D WWBgh omp memRe3is lﬁshcedRBY) anF@ﬁ@ﬂeﬂRB‘Dm tReggrogmat O,
R59 may t
opti onaIII@@{ %ngg‘ﬁa%@ g‘#}ltrﬁls a {e%oqe%ﬁlg?o%ﬁp 4 (tref%atIve ©
al kyl , dhkewalit utamcbnthdepaivhexand iuua béthe formhia I;
substituents R, R2, APD62599PC 12 R3, R4, R5, R6, R7,
R8, R9, R10, R11, R12, R13, R14, R15, R16, R17, R18,

m R19, R2@, 1,R3]1, R22, R23, R24, R25, R26, R27, R28,
R29, R30, R31, R32, R33, R34, R35, R36, R37, R38§,
R39, R40, R41, R42, R43, R44, R45, R46, RA7, R48, RA49,
R50, R5lreiRaBly ORB3; R54, R55, R56, R57, R58 and R59
may be both straight-chain, branched and/or optionally
5 substituted by substituents such as aryl,

R332 R3T ibepeadsndy ¥f e ahahedenC,-Og)-akdl s@. applies if
the al kyl, al kenyl and al kynyl radicals are part of
anot her group, for exanple part of an al koxy group

If rhditdotgibéitlertihan bl otGhatdhcedinkid domporhidst Fthé formula I,
hal otgens are_fl uori ne,
such as, for example, R2, they may ail, 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,
epantiomer-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,
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 R39 may be either straight-chain, branched or optionally halogenated.

In a further embodiment, the alkyl, alkenyl and alkynyl radicals in the substituents R1, R2,
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chl orine, bromne and iodine, preferably fluorine,

chlorine and bromne, particularly preferably

fluorine. 10 Exanples of al kyl groups are: nethyl,

propyl, butyl, pent hexyl, heptyl and octyl.

Aﬂ$§%¥%aed therein are both %Le n i soners of these

radi cal s and branched isoners such as isopropyl,

i sobutyl, isopentyl, sec-butyl, tert-butyl, neopentyl,
R3,3RAB-RH, B} RY) R8IIRA, RAOCR11, BNR R K3, BddcRi HRd6p0RHERIBsR]S, R20,

Rl P il 050 B0 KL oy R RO B BN R o,

R3$>3R39 MRAR RATDR 42, RYS [Rua! R4 BU6 I 4F7, REB, rR@xnﬁm IR61,]3522R531 RS54,
|dent|cal or dlfferent

radlcals S
RS R STy RS0 el RSP BRY 6 DR AL chan. WGP @pus bptionally
suthﬂﬁt%ﬂ By §ul§sﬁﬁleﬁtl§ %u&%'afﬁ %iﬂroa‘i’}dbﬁkbi)ﬂkﬁﬂiaﬁ)g&p TARGWO applies if
y position of the alkyl radi cal . cloal%hpzartofan

the mﬂ%@lkeeyl acallpmyhmdisals gre paeohLotER ﬁfO&prﬁoF S5
a]k&%?gg Iﬁ# k(%flllcga&d (élyél) %ﬁéoky kC;—@J)Jﬁlﬂyiﬁ agth%ble“ﬁﬁl&ééné are fluorine,

In‘turn by
chierjne} dprmeipy |andt inging,, pmmqb ﬂ@y@maﬂhlmne tad bypmingq partigularly

Egﬂ nms. Exanpl es of cycloal kyl radicals are:
P %@% opr%%gl cycl obutyl, cyclopentyl, cyclohexyl,
cycloheptyl cycl ooctyl, cyclononyl and cycl odenyl .

o AU RS, 6. A58 SR B My o g

Inchda:hﬂﬂteanyﬂe botlh meczyxsbmak on thes@ didialssandeiyratpbed isomers such as
uns bst ed or stltute
sofRl Foobtdibr ooabEoree St ey pstngl SRt

Unl%S@a:lFBérfbeﬂ @thelhige ahekysl'm aﬂ@ﬂh&ﬂhc&aﬂﬁ&&m&beﬂkﬂfraabdiewykh are- -

““Sa%tlflﬁ‘{ 3@”3’;@9;%31% E?sgﬁ{;q% by\zl:;nlgféf me %rlgg éﬁ%}? %orp exaxg&e% 2,3

or 3 &N or diFfekean ¥hdical! KieRYds, arkt, pfewmyﬂ alk3xpop Pydoydn. Tt is
propar 1- butynyl, 2-but

) 3- but ] .
mowmr&gﬁa%%lﬁﬁr Heamditiopsl %ﬂh%lﬂff&?sp%s%%%n f¥ebg3 ok dffthe alky!
radRP! i cation cycl oal kenyl radicals and

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

CyARIRE2ARARCrol 3nd FAPLset Bf 88 RAELROHPALAIGR cyﬁ&ﬁ@?'aﬁ& c@floalkyl-
cycl’oal kenyl are: t%gc opent enyl , cycl ohexenyl

alkedy(glkph epichrg Isubstithiesd il Wit b y¢loalliyle el REIRAORYkeRtad). svhere
cyciodh Frﬁ%aglag a@&!rb&?ﬁb:ﬁ@llﬁaﬂﬁiés BAVGISNS tRRI#E cyclopropyi,
cyclobutyl, cyclopentyi cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl and cyclodecyl.
Optional possibilities are also polycyclic ring systems such as decalinyl, norbornanyl,
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, 1-propenyl, 2-propenyl (allyl),
2-butenyl, 2-methyl-2-propenyl, 3-methyl-2-butenyl, ethynyl, 1-propynyl, 2-propynyl
(propargyl), 1-butynyl, 2-butynyl or 3-butynyl.

Cycloalkenyl means for the purposes of the present application cycloatkeny! radicals and
cycloalkenyl-atkyl radicals (alkyl which is substituted by cycloalkenyl), which comprise at
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5 unconj ugat ed doubl e bonds (thus al so al k-di enyl and
al k-trienyl radicals), preferably one double bond in
a straight or branched chain. The sane applies to the
Aﬂbﬁk g bonds in alkynyl radicals. The al kenyl and
ynyl radicals may be unsubstituted or optionally
substituted by one or nore further radicals as listed
above by way of exanple for the alkyl radicals. 10
leaBt YHreer edriguns atoms! Beampples ehtydioalientll ae: teclopgdieas| syclohexenyl,
from nmonocyclic or bicyclic aromatic
Cy%@%ﬁ %’ Jod E¥IEt87 g no ring heteroatoms. Were aryl
refers to systens whi ch are not nonocycli c, the
saturated form droform. or the partiall
The rallegngh zadicglst kﬂf’lﬁfﬁméxféﬁ*ﬁ% Ay eh3yeh3AGr ©f Bidh epniugated or

unbdilpalt Ao bl ds (B 2RO aROSedPhid AMABERT ticalsS, ﬁﬁﬁﬁﬁﬁbw%m

forms are known and stable, for the second rin

doplle hengliny p stEaiglhy or hrapched shain, The sarpe apling to i ‘iﬂﬁl%’ﬁt@SGﬂ atkynyl
radiQls. $HAIRI o Qtd%}i&h# Gadigfli 53 Be brRudB b RO gﬁorraup Sibsituied by

aromati c ahd bicyc radical s i n which one ring
ong er yere figthiceradierly n@ll%@i abpbvabyvayeiexampple fgrithe ﬂé}ﬂlﬁ%{h@ls

i ndanyl, 1, 2-di hydronapht henyl, I, 4- dlhydronaphthenyl

i ndenyl or 1,2,3,4-tetrahydronaphthy|. Aryl is
Arglarefire in sird prepené fimyeatiby tphaiicals derived phioh yhonotyndict ar ieyclic
aron%ltlx com%ﬂéfe?‘?ﬂ%l%m;grnogﬁ{ fﬂg%?%&ﬁ)ﬁegh\ﬂl}ge (] ﬁ%f‘er&%fsp%te which
aref mcm myamoeyeliy,cthe catamateldi fopne I(pechytdmfmt) iar the parpailynnisaturated from

copgraniy L aibydiOns <& i et L ST Bkl Wheld wdiresvective

foraR ﬂfe}knb@n taﬁd etlafyt the aetordlisg, ThS téﬂmetrﬁlraydo ificiades in the present
t.ut ed

heter a be unsubst,i or
il 1 GHUIPIDPIGALS S5 © PR ot Hibsqite aramatie, g hpystic
rad].[idi[st {ﬂﬁﬁmb?sinﬁﬂbﬁed ﬁhgllt Iaﬁ:tnﬁh@_l_hc bExat@lesobs eay? Iifi:lh fph];&mVﬁalphthyl,
or e a radl cal s e (0] e or nul a
indanylay ¢ dep ?‘%¥‘§°’&ﬁﬁ’éﬁ'ﬁ’|‘ﬂmr e %ﬁtﬂg& "’t?fq Bfmet rijdenphe  or
1 zm&mwaﬁmeﬁmﬁﬁe&ﬁ rpldichladl{p refé?ﬁﬂ?%ﬂéx@l BE nbphifyNEThe term

. formof their rTacemates, enantiomer 30 enriched
aryy U mmegns ig pasicWARhPhes et 82Piivh§18Peoner s and
di astereonmer m xtures. The present invention includes
all these isonmeric forms of the conpounds of the
Het%tﬂﬂmln mdicals Mg dradiseisredarived o  maReayelico 9 5 PigEdkich gromatic

&ﬁgﬁ { I
cases. Al Dggégg %&f§£ﬁ§%09%&%?§§§rMg%?f§%$9ﬁ§%tb?ﬁggﬂﬁms
madqa@ob@:ga@djwég apgly todeteicainil yadisalsur at ed or unsat ur at ed

and al so

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-
enriched mixtures, pure epantiomers, 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

in some cases.
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bri dged. C=C neans a group of the formula R C=CR" in

which R and R' are independently of one 5 another H

(Cl-C8)-al kyl, preferably H Pharmaceutically
ApdESeRtabl e salts are, becauge their solubility in

water is greater than that of the initial or basic

conpounds, particularly suitable for nedica

appl i cations. These salts nust have a
Merivarbireerspirdcyelid jongs owe (pe sishrated npagiielly saturated on nngiiratednd also
prRay maceutically 10 acceptable acid addition salts of
tfie conpounds of the invention are salts of inorganic
acids such as hydrochloric acid, hydrobronic,

orlc t n|tr| oni.c,.and
CRURRAR P of B ARART R it 1 WidhiR skt b acdiently of one
an@xaﬂnKelC@mﬂkﬂ;@&ﬁ%ﬂﬂyIbenzenesulfonlc, benzoi c,

citric, ethanesulfonic, fumaric, gluconic, glycolic,
i sethionic, lactic, lactobionic, maleic, nmalic,

thtabaﬂleﬂw zfc@éf'ﬁtzﬂjle dalth tiel BécaiRithaN@ubiIftp i GateSi4Gedaldr Ghan that
-tol.uenesul fonic, 15 tartaric and trifl uoroacetic
itpftiale basigeamanernds, pastienkaly witatie o medigal agplicapigns. These salts

miR i< Wl SlatMace i@ rREIpYabYS 8flon J# a8 CSuitable pharmaceutically
phar maceutically acceptable basic salts are anmoni um

accepiable acid giditipn safe pithe sempaindsefdhe invension arg saltsd inorganic acids
su@aoatsalfyﬁfdéﬁ‘ibﬁ@la&&)h d%b@hh o@ﬁ{ohg e }?Josﬁﬁhé ShifeRUSHHAR and

nesi um and cal C|un1sa and ‘sal t’r omet anol

SlllfLE'lCaﬁﬂlCh gngd- qﬁycmg@;@ym;@shwch aﬁa gxrpqxg@mqegqe@p )acxd benzenesulfonic,
beﬁjéo%t Iaﬁ’xncoleﬁml&ﬁl’forhé/ th?l?n@ Lﬁ}}lﬁ%ﬁ}fl ?lggtﬁlc aﬁ&%mczlgktﬁ%!ﬁ&oblomc,

wth a pharnmaceuti’ca accep e anion [1kew se _
mafeid, omghw whibapes fonfo; aﬂm@wmpmethanesumq, rspeditico rp-tgBrenesulfonic,

tar%ﬁigf 150%5 t?& %%8‘ SFI) {h?@ aﬁ{r@cﬁ@! ﬁ:t ' ag-{e salt particularly

|on 0 ar naceu accep sl
predaraiflp rusécb rSuu,tslﬂe |phammn¢dnmalap exutptable foasic eadsmpﬂe eammonium salts,

vi.tr | i The ter phy.si 0
ol e sfBisE A 580 0h p B, Bl KR 5 s e as
magif@&ﬁim)laﬁ@i eaddidry saltg)l anditsalis d:érumt&ttam@ F-arinc-Qrpdroxgmeth yl-
the fo | of the, invent or exanple an ester,
LR S amints bOIE P MBS uan as, for
exanple, a human is able to form (directly or
i ndi rect ound f t he or_.an a
Sal Ff’e‘t”gb%Pl?af%g‘ieréﬁa piinaceept %‘/%‘F?ﬂ @‘Eﬁ“’dsgltﬁ?“g Vs akend FLmeWOfk of
thed@VehM@H ds\ Rl iAGhiiRardN fOelihy ?&p%usm PRRARAUA I pidkmidietically
invention, as described, for exanple, iin H Ckada et

accgptable eglia mld/m]fg}: Ve uBHcpqther@gt,grc fqygxargpﬁc g@rltfg@gp}manons
prodrugs can be netabolized in vivo to a conmpound of

the invention. Thesea?rodrugs may thensel ves be
Theyterpy/ Bhysiolgginally functional derivative” used herein refers to any physiologically

tolerated derivative of a compound of the formula I of the invention, for example an ester,
which on administration to a mammal such as, for example, a human is able to form

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

Physiologically functional derivatives 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 {0 a compound of the invention. These prodrugs may

themselves be active or not.
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APD62599PC 15 The conpounds of the invention may al so
exi st in various pol ynorphous forns, for exanple as
anor phous and crystalline pol ynorphous forns. Al

ApB&ksyper phous forns of the;gonpounds of the invention
bel ong within the franmework of the invention and are a
further aspect of the invention. 5 All references to
"conpound(s) of formula (I)" hereinafter refer to

The wompovsif F thé idvestionf ondls €<ijt asvaliesc polymdrphbuas, &rms, for

t hei | t t d_physi ol ogi I
ex i SREmnoh e R R uR DY B B ol ergopy orms of
ther @tipoahds dinhsinbaitioh belohs within Me Ctamewbikeoft thahveiid dnd are a

he conppunds of the formula 1, they may all,
furﬁ%‘?ﬂ%*ﬁ'écr‘iﬂgﬁf’llvc’gfmone anot her, have the indicated

nmeani ngs and be identical or different. In a further

preferred enbodi nent, the_ neanings for the radicals
Allgeferegges foncompenagd(sh of depmudas (I h hergpafisp sefie. topconspoupsl(s)cpf the
forAupNd) & BéLriBRl {Habd, A th&R shifs! 189diePhd@ physiologically functional

Cl -4)-al koxy-(Cl-C4)-al kyl, a 3 to 10-rnenbered

derjigHes as gescribad bsin ocyclic ring which may include 0 to

3 heteroatons selected fromthe group of oxygen,

nitrogen and sulfur, where the ring system may be 20
If radidils po sristityensuipey pear gwprdihafr ong in thy congrgndsg the formula I,

- CH) - - a | .o . . .
et Byl 1oy 0P s tencicns pragagp e denia
or fiffdrentxy, N(R7)CO(Cl-C6)-al kyl, N(R8)(R9) or SO2CHS3;

preferably (Cl-Cs)-alkyl,
(C-C4)-al koxy-(Cl-C4)-alkyl, a 3 to 10-nenbered
In ambinrther prefelred pobodimentnige wibaningsfoy thenadivde RO, R?), tBe index n and

het er sel ect fro 25 the group of oxygen,
‘heﬁf‘f%gzjﬁf)’gﬁ% @lﬂﬂﬁﬁ?%?ggbf’vﬁe ring system may be
additionally substituted by F, d, Br, CF3, CN
(C-Co) - I?yl §:CI- - alky], o, R3), ,
160 R (Gesnd Ao CEp kgt » bbb mepo- i
RS, R7, oR&iroBf!iding ReeNemae iclute 0fto @ metea@dhletletled from the
(Cl-Cs)-alkyl: K a bond, OCH2, .CH20Q (C(Rl.O)gRI 1)) ~,
c=C group” of oxygen, nitrogen and sulfur, where the ring System ‘may be
additionally substituted by F, Cl, Br, CFs;, CN, (C;-Cg)-alkyl, O-(C-Cg)-
alkyl, (Cyp-Cs)-alkylene-aryl, oxe, CO(R3), CON(R4}R5), hydroxy,
NERTCOHC-Cg)-alkyl, N(R8YRD) or SOCHs;
preferably (Cy-Cg)-alkyl, (C;-Cy)-alkoxy-(Cy-Cy)-alkyl, a 3 to 10-membered
mono- or bicyclic ring which may include 0 to 2 hetercatoms selected from
the group of oxygen, nitrogen and sulfur, where the ring system may be
additionally substituted by F, Cl, Br, CF;, CN, (C;-Cq)-alkyl, O-(C;-Cg)-
alkyl, oxo, CO(R3), CONRA(RS), N(R7YCO(C;-Cg)-alkyl, or SO,CHs;

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

K a bond, OCH,, CH,0, (C(R10)(R11)),, C=C;

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




z 1, 2, 3, 4; preferably 1, 2, 3; particularly
preferably 1, 2; APD62599PC 16 R10, R11 |ndependently
of one another H, (CrC8)-alkyl; E 3-8 nenbered
APB&%Q; pnt carbo- or heterocygllc ring structure having
5 het eroat ons fron1the group of N, 0 and S, which
may optionally have substituents fromthe group of H,
F, d, Br, OH CF3, NO2, CN, OCF3, O (d-08)-alkyl
O-(CrC4) al koxy- (Cl-C4)-al kyl, S-(C1-C6)-al kyl,

RIPRIE C,?@quﬁeﬂt&ﬁgmgg@g%m& LR S ovel oal kyl

( Co- CB) al kyl ene-aryl, O (Co- CS)-aIkerne aryI

E N ?e%; st F@é‘y %&R@% %?h? B herppelin g eatine chaving 04

5 pr ef er abe}erdutoinsRAREHE GrdipVet! RND &R HOwhiek may optionally have
het erocyclic ring structure havi ng 0- 3 het er oat ons

f r om t hesvhttigisptsdromnthe repparfd]. Builchr. il Gpt NOniNyOCFE;, O-
have suq@g&ﬁg% d. (@lnt%laﬁmgy g§cgfa1ﬁ§1 B.(Cfcy)-Bkyt, U-Cy)-
s- ( G - CokvAl €61Co)-gligmybey- (éi Qy)lcyclf(a@yea(flaﬁs)@éﬂyﬂkenyl (Cx-Ce)-
o Co- yl |
e S s
10 b| cycl i d‘J(R@a)(Rmm%Ws,pN&@%@ﬁSUSMRﬂﬁﬁﬁdﬁé), CO(R20) and

bi val ent terocyclic ring structure having
0-2 heterfjoanl8 mﬂﬁémgfthe group of N, 0 and S, which

may 20 pmq;fenahin al-T ymérahezeds lbb@lent uabbs off hetnotjdicgrigg) pirafture

(i - s Hayins P-3 Tetestaiatis S Mo Froubigr B o\ ke fviith S optigpalty

CO( R20) haee gibstEudngs f8sh eetspohpfofGME, B Byy OHPCE) NG, SCNNQCE;,

15 Of APDOZR RO G kol shle ¥ Y, (P2, (&G My, 0-co-cor
alkylene-aryl, S-aryl, N(R12)(R13), SO,-CHs, NRI6)CO(RI7), 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 opticnally have substituents from the group of H, F, Cl, Br, OH, CF;3, NO,,
OCF;, O-(C1-Cg)-alkyl, (Ci-Ce)-alkyl, {(Co-Cs)-alkenyl, N(R12)(R13), SO»-
CHs;, CO(R20),

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




C/ N_/ NOand which may optionally have substituents
fromthe group of H F, d, Br, OH CF3, NO2, OCF3,
O (C -06)-al kyl, (Ci1-C6)-alkyl, (CrCo)-alkenyl,

Ang (R13), SO2-CH3, OO(I&%;}) preferably H F, d S
r, (C -06)-al kyl, (C, - -al kyl, COR20); 5
preferably N-N N\ -CN Qand) 10 which may
optionally have the aforenentioned substituents;

particularly preferably ARP62599PC 1& N N ~ and ~
R1Z, ~R{3, g in n y on ot A

g) - al kyIE& % R17, %92; R20 i ndgpemdent IW
Otk H, (C1-§8)-6;I kyl , aryl;: preferably: ;
i ndependently of one another H (Cl1-C8)-alkyl; 10 X a
bond, -CH2-CHZ , _preferably ond; D, ither Dis N

16 s-CH or /D i§, CH and /G i sy N _or 5 are both
CH\ D// and G ke pyeferabl'y boyh CH 1§ R2/OH,
O (&~ Co6) -,al kyl3 (Cr-C4)- oxy- ( Cl- -al kyl ,

- -al kyl ; '

which may optionally have substituents from the group of H, E, Cl, Br, OH, CF;, NO,,
OCF3, O-(C,-Cg)-alkyl, (C;-Ce)-alkyl, (Co-Cs)-alkenyl, N(R12)(R13), SO,-CHj;, CO(R20),
preferably H, F, Cl, Br, O-(C-Cg)-alkyl, (C;-Cg)-alkyl, CO(R20);

preferably
L0 O OO
N

10 which may optionally have the aforementioned substituents;

particularly preferably
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preferably O (Cl-C6)-al kyl, (A-C6)-alkyl; n 0, 1, 2
preferably 0 or |; 20 Q N(R24) (R25), a 3 to 8-nenbered
nonocyclic ring which nmay include O to 3 heteroatons
ed fromthe group of g@xygen, nitrogen and
AP?E#?%F where the ring sys{%em may be additionally
substituted by N(R24) (R25), F, d, Br, CF3, NO2, CN,
(Cl-Co6)-al kyl, O (C1l-Cg)-alkyl,
(C1-A) - al koxy-{;Cl- I Co- C8) - al kyl ene-aryl,

0 g/ Gq,RZG 7) ( RR8) ~h¥ydr oxy, 25
h§ gxy"-(m2 ) - al k)alnlj( ) y’ N)(()I;SO) CQO( Cl - C5) - al kyl
(R25), F, d,

(A-C6)-al kyl, O (CLl-C8)-al kyl, (C1-C4)-

..al koxy-(Ci-C4)-al kyl,_ (Co-C8)-alkkyl ene-aryl, oxo,
CO(R26), N(R30)C0(d - ©B)-al kyl or SO2CH3; 30 R26,
R27, R28, R29, R30 independently of one another H,

RIGRITBE6RWY| ; preferably (O -C6)-al kyl; APD62599PC 19
A a group.of the formula.-( (R32)),n in which 0-2
nmenber s ‘ﬁ%espelb%nﬁ%tgqngé"é%h% ’ Elzég) ﬁt fromthe group
of 0, N(R33), CO preferably a group of the formula

RI-M%(RBZ))m in which 1 nenber nmay be replaced 5
B enment fromthe group of O, N(R33); mO, 1, 2,
3, 4; prigdepemihiyy Oof Llops @otkbr HR3XC,-BRalkyR33ardf) preferably
i ndependently of one another H, (Cl-C6)-alkyl, aryl;
pr ef er adPgepPeRdentmof auo grothedhdhuendkylof one” anot her H,
(Ad-Cs)-al kyl, -(CH2)o R36, CO- (O -Cs)- alkyl, or R24
and R25 formtogether with the nitrogen atomto which

X they arddoBébnlEe Al prfertbly sdatdr ed, nmono-, bi- or
spirocyclic ring which, apart 15 fromthe nitrogen
atom may include 0 to 2 additional heteroatons

D, Skl ect ecithdrlpinl prsl Gl o P ipic¥igpad G iailN erdgand Ga both CH; D

sul fur, lic rin system nma
addi t | onagﬁﬁxﬁ%éﬁgﬁigﬁ?‘%‘g% by F, %, {a-o&-é kyl ,

O (CA-Cs)- alkyl, oxo, CO R44), CON(R45)(R46),
roNydroxy 'OII}!( Rﬂﬁe&gﬁgm%) '@J(&¥b4)gdﬁkgxy-(clTC‘;)-a.lkyl, (C1-Cg)-alkyl;
preferably O-(C,-Ce)-atkyl, (Ci-Cs)-alkyl;

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

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 system may be additionally substituted by N(R24)(R25), F, Cl, Br,
CF;, NQO,, CN, (Ci-Cg)-alkyl, 0-(C-Cg)-alkyl, (C;-Cy)-alkoxy-(C;-Cy)-
alkyl, (Cy-Cg)-alkylenc-aryl, oxo, CO(R26), CON(RZ7)(R28), hydroxy,
hydroxy-(C;-Cg)-alkyl, COO(R29), N(R30)CO(C;-Cs)-alkyl or SOCHs,
preferably N(R24)(R25), F, Cl, (C;-Cg)-alkyl, O-(C;-Cg)-alkyl, (C;-Cy)-
alkoxy-(C-Cy)-alkyl, (Co-Cg)-alkylene-aryl, oxo, CO(R26), N(R30)CO(C,-

Ce)-alkyl or SO.CHz;

R26, R27,R28, R29, R30
independently of one another H, (C-Cg)-alkyl; preferably (C,-Cg)-alkyl;
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r3P

N(R49) (R50), preferably F, (Cl-GC6)-alkyl,
O (Cl-Cs)-al kyl, oxo, CO(R44), 20
N(R48)CO(CI C6) -al kyl or N(R49)(R50); 0 O, 1, 2, 3, 4;

ApB3Bespkh 5-10 menbered nono-,or bicyclic ring which nmay

conprrse one or 25 nore héferoat ons from the group of

N, O and S, and the 5-10 nenbered ring may conprise

further substituents such as F, d, Br, OH CF3, oxo,

0- (Cl-Co)-al kyl, (C- C6) al kyl ,

O-(Co C2)-a|ky|ene ar - a ryl and

A N( R55) ( E5¥PYP Bt dieeto %9 é@@%@@%&%@n@%yﬁw@%be

whi ch n&ypla&@rﬂgransaeﬁe& fsh €heD n%‘()@ﬁﬁnffd QWR3BE CHOpRfedhly a
n

N, 0 and S, and the 5-8 30 ne red ring z conpri se
further msqfuﬂtqfeﬂ%@aé@&ﬁﬁ%@ﬁ))mweovhl@l(@m ayayhepspiaced
(C1 - 068) 1dallemelGn A AbdxkenRpeiyl and NCRSS) (FS6):
R44, R45; R46, R48, R4 50 |ndependently of one
another H, (Cl-0C6)-alkyl; APD62599PC 20 R55, R56
m | Ndepengient 0 4H (Cl-GCs)-alkyl. It is
very pa?)fl?cju Ipre?&gblggffrleggﬁf Dand Gin the
aforerrent| oned corrpounds of the 5 formula | each to
a further preferred enbodi ment, the present
1I’NVen |on relates to conpounds of the formula |l in
V\,hl ch t lweleperdsitist afent snoslter H) 6C,eG0-alkdgle xyyl ;qnefergblgth ar e
in para position relative to one another, i.e. the
conpounds of the fornmula I have the follow ng

R24R25Ct UIilﬁiebﬁldeﬂt[jl &Y oncEaniomer K- (&XCa)NIAE QICID)-R2, cnol(61 Cs)-

where th d R2, the ind d t
or oups. REEvEor K2 g 805 R feegiravds O Slcp e P ey

Meani ngsre Biddde Agslid- e fberd® YonBa bt @ Whidddy¥lidhed RRiEE Gpart

conmpounds of the formula | are those in i.ch the
om the nitrogen atom, may include 0 to 2 additional heteroatoms selected

from the group of oxygen, nitrogen and sulfor, where the heterocyclic ring
system may additionally be substituted by F, Cl, (C;-Cs)-alkyl, O-(C;-Cg)-
alkyl, oxo, CO(R44), CON(R45)(R46), hydroxy, N(R48YCO(C;-C¢)-alkyl or
N(R49XR50), preferably F, (C;-Cg)-alkyl, O-(C;-Cg)-alkyl, oxo, CO(R44),
N(R48)CO(C;-Cg)-alkyl or N(R49)R503;

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, Cl, Br, OH, CF;, oxo, O-
(Cy-Ce)-alkyl, (C;-Co)-alkyl, O-(Co-Co)-alkylene-aryl, (Co-Cyj-alkylene-aryl
and N(R55)(R56); preferably a 53-8 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, oxo, O-(C;-
Ce)-alkyl, (C-Ce)-alkyl, (Co-Cy)-alkylene-aryl and N(RS5)R56);

R44, R45, R46, R48, R49, R50

independenily of one another H, (C;-Cg)-alkyl;
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group Q conprises at |east one nitrogen atom where
the nitrogen atommy be present in ring Qand/or in
a substituent of ring Q Particularly preferred
ApS@kgapunds of the fornula I,pare those in which the

group A-Q has 20 one of the follow ng neanings: if.
Ais a group of the fornmula -(C(R31)(R32))min which
0-2 menbers may be replaced by an el enent fromthe
group of 0, N(R33), CO preferably a 25 group of the

acednéecé’]lﬁg%ﬁy(cf%ﬁ%%ﬂo rgmltlhég)a]kéﬂugbgg gayN?;%)

V\,here mis 1, 2, 3, 4; preferably 1, 3 or 4; 30

APD62599 nd R3 e i ndependent |y, of
It e QRO 51 prefr 65D APRy 1 A ROTpYBraRe Gy pppnds B the
forfnli@1 efhits bANCHZ24) (R25) ;  where R24, R25 are

i ndependently of one another H, (Cl-C8)-alkyl,

-(CH2)0OR36, CO-(Cl- 10 Cs)-alkyl, or R24 and R25 form
In b GaRkR %Eeﬂ!}‘rédheﬂlﬁﬁlnﬁér&r&g es@ﬁtoﬁbér@mﬂbrblﬁﬁs tb RBM AR of the

bonded to 10- nenbered nono-, bi- or spirocyclic
formplgd UthJéh the sgpifuentsof Fhetcméohﬁxvhﬂ%gﬁu%\%ﬁ? PRfa POsitiey iglatve
to dﬁ{;a@o&rq%dihk O unﬁ@&ﬁﬁ@ﬁhﬁ%Iha?\r%'tﬁ‘é‘ﬁoﬁgwfnggﬁ&tﬁ‘é‘ 14" oup
oxygen, nitrogen and [fur, where t
heterocyclic ring syst em rmy add| ti onal I y be
substltutﬁd. y F, d, (C-C8) 15 al kyl,
R1 C% Ca)F al I X CO(R44), CON(R45)(R46), hydroxy,
&KF( 48) or N(R49) (R50), preferably F,
»s) - al kyl , oxo, CQ(R44),
o R R49) (R50) :

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.

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

one of the following meanings:

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))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;
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Ois 0, 1, 2, 3, 4, 20 R36 is OH, 5-10 nenbered nono-
or bicyclic ring which may conprise one or nore
het eroatons fromthe group of N, 0 and S, and the 5-10

ed ring may conpriseg,further substituents such
@lg%s%gaé,%d, Br o CF3 ox0 2 O (- C8) - al kyl |
(C-C6)-al kyl, O (Co-C2)-al kyl ene-aryl,
(Co-C2) -al kyl ene-aryl 25 and N(R55) (R56), preferably a
and- 8 nmenbered nonocyclic ring which may conprise 0-2
R3h rg ons fromthe group of N, 0 and S, and the 5-8
e ring may conprise further substituents such

as F, 0% in@gebilent]$0) ol dayther I, QC1-CH)aliaf1 karll; preferably H;
(Co-C2) -al kyl'ene-aryl and N(R55) (R56); 30 R44, R45,

R46, R48, R49, R50 are independently of one another H
thefCl - C6) -al kyl ;  and R55, R56 are independently of one
another H, (Cl-Cs)-al kyl; APD62599PC 22 A is a group

Q of the fpNMADRE(R3I)(R32))min which 0-2 nenbers
may be replaced by an elenment fromthe group of O,

N(R33), CO preferably a 5 group of the formula
whergC( R31) (R32))m i n which 1 nenber maybe repl aced by

Rl TSRNG4 S0
are i ndépeakgndt R24andR25 fmotthgethepwith@he @diogeh latom to which
o) RS Btehh g A e L B b g g
8- menberpat fromothy afitragen iafgn, whdycinciwdy Oitncd adiistiddak loei@oatoms

selected from the group of oxygen, nitrogen and sulfur, where the
heterocyclic ring system may additionally be substituted by F, CI, (Ci-Cg)-
alkyl, O-(C;-Cg)-alkyl, oxo, CO(R44), CON(R45)R46), hydroxy,
N(R48)CO(C;-Cg)-alkyl or N(R49H(R50), preferably F, (C;-Cg)-alkyl,
O-(C;-Cy)-alkyl, oxo, CO(R44), N(R48)CO(C;-Cs)-alkyl or N(R49)(R50);

o is0,1,2,3,4;

R36 is OH, 5-10 membered mono- or bicyclic ring which may comprise one or
more hetercatoms 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-Ce)-alkyl, (Ci-Ce)-alkyl, O-(Co-Co)-alkylene-aryl, (Co-Ca)-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;-Ce)-alkyl, (Co-Cs)-alkylene-aryl and N(R55)(R56);

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;
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het eroat ons selected fromthe group of oxygen,
nitrogen and sul fur, where the ring system may
additionally be substituted by F, d, Br, CF3, N2,

AP%Q%Q (Cl-C8)-al kyl, 0-(Cl,,C8)-alkyl,
)- al koxy- (Cl- C4) - al kyf, (Co-C8)- al kyl ene-aryl

oxo, CO(R26), CON(R27)(R28), hydroxy, hydroxy-(d-C4)-

al kyl, COO(R29), N(R30)CQ G -C6)-al kyl or SOQ2CH3;

preferably a 5 to 7- nenbered nonocyclic ring which
..conprises one or two nitrogen atons, where the ring
lf'systemrmy additionally be substituted by

A (Cl- C6) b le¥dup of B fo%ﬁul%@(f(ﬁbh ))(I.Qn- @ﬁbh aljzkﬁﬂbmﬁdfrs may be
(Co-C2) - alkylene aryl; where

R27 R29, R3
are i ndepR#ediy 3¢ ePmaHeirom dhn é’fo“P-l of (Q:lN@é)"i éF(RyPrefera%ly a
prefer a@réﬁ&o@h C@m@& ‘Yﬁ(mné@.z in vﬁnthl ﬁeﬁﬁé}uﬂaﬁe rbled

formul a™ R31) nbers may be
repl ace@ywyc&mceﬂ@mﬁtegf@mﬂ Qaél(%ii?dup of 0, N(R33),
) preferably a group of the formula -(C(R31)(R32))m

I'n which 1 nmenber nay be replaced |l APD62599PC 23 by
m an el enend, if 2ot prefegabbyuponol; 0, N(R33); where mis 0,

1, 2, 3, 4; preferably O or 1; 5 and R31, R32, R33

are independently of one another H (Cl -C6)-alkyl,
andaryl; preferably H, 10 where A very particularly

R3§5§%§53$|y is a bond or N(R33); then Qis a 3 to

ed nonocyclic ring which may include 0 to 3
het er oatsmdependently of one another H, (C;-Cg)-alkyl, aryl; preferably H;

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

then

Q is a 3 to 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 additionally be substituted by F, Cl, Br, CF3, NO», CN,
(Ci-Cg)-alkyl, O-(Cj-Cg)alkyl, (C;-Cq)-alkoxy-(C,-Cs)alkyl, (Co-Cy)-
alkylene-aryl, oxo, CO(R26), CON(R27)(R28), hydroxy, hydroxy-(Ci-Cs)-
alkyl, COOR29), N(R30)CO(C-Cs)-alkyl or SO,CHs; preferably a 5 to 7-
membered monocyclic ring which comprises one or two nifrogen atoms,
where the ring system may additionally be substituted by (C;-Cg)-alkyl, (Cs-
Cy)-alkoxy-(Ci-Cs)-aikyl or (Co-C;)-atkylene-aryl;

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

R

A is a group of the formula -(C(R31)(R32))m- 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
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sel ected fromthe group of oxygen, nitrogen and
sul fur, where the ring 15 systemis additionally
substituted by N(R24) (R25) and may additionally be
A%%%é%ﬂct uted by F, d, Br, 33, NO2, CN, (C-C6)-alkyl,
al kyl, (d - C4) al’koxy- (Cl -C4) - al kyl,
(Co-GCs) - aI kyl ene-aryl, oxo, CO(R26), CON(R27)(R28),
hydr oxy, hydroxy-(Cl -C4) -al kyl, COQ(R29),
N( R30) COb i €8jnesit! oyt the erduPRECH3NRB3%f erably a 3 to
8- menbered 20 nonocyclic ring which may include 0 to 1
het eroatom sel ected fromthe group of oxygen,
whdrd rogen and sul fur, where the ring systemis
addi ti onal | substi tuted bY N(R24)(R25) and may
Maddi ti on#I® § bé L oirmiuPerioy £, O, Br, CF3, NO2,
CN, (C-C6)-alkyl, O(C-Cs)-al kyI,
Cl-C4)-al koxy-(Cl-C4)- al kyl, (Co-Cs)-alkyl ene-aryl,
x0, CO(R26), CON(R27)(R28), hydroxy, 25
y (A-C4)-al kyl, COO(R29), N(R30)CQ(Cl -Co)-al kyl
Rah ﬁ%o%?e referably F, (C-C6)-al kyl,
O (Cl - C8%e atld¢y¢n,der(t@| of 019 amskhico Ky (({1€STe-akyl eryk preferably H;
(Co-Cs) - al kyl ene-aryl, oxo, CO(R26),
N(R30) CQO(Cl - C6) -al kyl or SO2CH3; where 30 R26, R27,
wheRBA vBlZPartiRBRrhapefarabdieparbdadtd N(R38);one anot her H,
(G -C6)-al kyl; preferably (CI-C6)-alkyl; and R24, R25
are i ndependently of one another H, (Cl-Cs)-alkyl,
then( CH2) 0 R36, CO- (Cl APD62599PC 24 C8) aIkyI or R24

and R25 form ether, wwth t.he ni 0 i ch
Q ey ar o B BREROR e SoRey L Gaf w5 Holefodoms

spir ocylt:éc(ljdéteglfﬂgn \gﬂﬂ giéhup oﬁﬂﬁ:jikenﬁ fo@Fbgkih anm |Sﬁ]_|flﬁ'|g @he@t e ring

| NCl ude t |t|ona sel e

£ om t heS8FEuS a%}mwﬂzg iSO AR ARR D apd Fay AiiGpRally be

the 5 heatuamﬁtwby @ i, lm @Bgsmmcmxcadwauk r@-k(tlyCQ%Ikyl (Ci-

substltuted by al ky O CI-C3) 8

oot o Gk R ) (Crfoabpne-avt, v, CO2s),

E\'E:l R425 )C%QE(@)(R%}(W %dr&l(wa)ﬁ}%&ay H(CR tgk bl y Foo(R29),
- a . 0XO
N( R48) o@@fﬁm@(ﬁ‘mqukﬂr oN( mg;}@%g}afemm a 'to  8-membered

monocyclic ring which may include 0 to ! 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, Cl,
Br, CF3, NO,, €N, (C;-Cg)-alkyl, O-(C;-Cg)-alkyl, (Ci-Cq-alkoxy-(Ci-Cy)-
alkyl, (Co-Cg)-alkylene-aryl, oxo, CO(R26), CON(R27)R28), hydroxy,
hydroxy-(C;-Cy)-alkyl, COO(R29), N(R30)CO(C;-C¢)-alkyl or SO.CHj,
preferably F, (C;-Cg)-alkyl, O-(C;-Cg)-alkyl, (Ci-Cy)-alkoxy-(C;-Cy)-alkyl,
(Co-Cs)-alkylene-aryl, oxo, COR26), N(R30)CO(C,-Cs)-alkyl or SO,CHs;

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

and
R24,R25 are independently of one another H, (C;-Cg)-alkyl, -(CHz2)o-R36, CO-(C;-
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10 0is0O 1 2 3 4; R36 is OH 5-10 nenbered nono- or

bi cyclic ring which may conpri se one or nore

heteroatons fromthe group of N, 0 and S and the 5-10
AP red ring may conprise,further substituents such

as F, d, Br, OH, CF3, oxo, 0 15 (Cl-C6)-al kyl,

(C-C6)-al kyl, O (Co-C2)-al kyl ene-aryl,

(Co-Cz)-al kyl ene-aryl and N(R55) (R56), preferably a

5-8 nenﬁé@)ﬂlkyhmnﬁaymhdi ®R26i foign wigethbr wiaﬂythecxitlmein%m@t(zwhich

het er oat,pns 0 the N, 0 _an

menber eotg? 3 ?fﬁli’ n%7 11% ﬂylgle'fj&? &g étolr £ @mc he I'mégh‘%mm
as F, ox® artal-oﬁlﬁthe mbgeﬁl a’éqﬂl,( Isgﬂnc%): -(Hio%la;&ionalRilgteroatoms
Co- C2 e an

(R46 Rissaieﬁ%@ PO r%m}“h 'S‘n Pg&*) ogen SRe Shn &P, the
(C -C6) t@té@dychc y@t’ém%@y aﬁtﬁmanﬁm m@tﬁtﬁﬁd RH, Y1,06C,-Cy)-

one anot her -al kyl . | es

ot col ity OnEr Erraia, efyr SRIAL e GONEIPBAPowhyroxy,
"EK(( O FRRRELCof N EERETAOD pronbi TR, 3,

refera mis

ORI TSI AER AU S SN S A

whi ch Subst is H (C-C6)-al kyl, hydroxy-d -C4)-al kyl,

preferably H (Cl-C6)-alkyl -~Nn_ -N, ) N R25 N-R25
0 R4 R24is0,1,2,3,4;

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, Q-
(C1-Cg)-alkyl, (C;-Cg)-alkyl, O-(Cy-Cs)-alkylene-aryl, (Co-C;)-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, (Ci-Cg)-alkyl, (Co-Co)-alkylene-aryl and N(R35)(R56);

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

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

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

~pyer (Ca1)Razlim.N(Rgg)(Ras)

in which Het is O, S, N(R33), preferably O, N(R33), and mis 3or 4
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S in which the radicals R24, R25, R31, R32 and R33
have the aforenenti oned neanings. In a further
particularly preferred enbodi nent, the present
' ion relates to conmpoypds of the fornmula laa 10
Afhg%ﬁgéa WN N in which vvﬁ% CH or N, and the radica
R1 and the groups A and Q have the aforenenti oned
nmeani ngs. 15 The conpounds of the invention of the
formpg a | can be prepared for exanple by processes
_apal ogous to the preparation processes disclosed in WO
03057220, for exanple by cyclization and/or coupling
red®d ons. Suitable starti ng substances can be
prepared by processes k@ﬂg&:to the skilled worker,
and some are comercTalfy available. 20 In a preferred
enpodigent, the cenpounds of the formula | are
—pﬁgfzgfﬁ—Sybﬂgprdﬂ ss APD62599PC 26 i ncluding the
f ol ng steps: a) eparation of a conpound of the
formula Il: the basic structure
(1, 4-di oxaspiro[ 4. 5] decan-8-one) is commercially
_available. Substituted 5 variants can be prepared by
in Figh 8565 HerlGuie DM EHESRY (i aty P EBEBly HofCrelyie,
Nakarmura, M et a J. Am Chem Soc. 2003, 125(21),

~6367>G363;, Kaw , H et al.; Tetrahedron Lett.
2002 43(11), 54; Beauhaire, J. et al.
Te ] Fab Lett. p—R26(7), 1043-1046) o Q-
/
R24 _ R24

in which the radicals R24, R25, R31, R32 and R33 have the aforementioned meanings.

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

of the formula Iaa

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

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 fo the skilled worker, and some are commercially available.

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




(R2)n 11 10 b) reaction of the conmpound of the fornula
Il wth OR 112P.1-'-~CR wunder reductive am nation

conditions, where R = lower alkyl, preferably ethyl
apBEasémpEhyl, to give a conpoygd of the fornula 111 RO

ROH J (R2r, IlIi 15 c¢) coupling of the conmpound

of the formula Il with phosgene (or a known phosgene

equi val ent, for exanple carbonyld i m dazole) and a
incprdingethe/followmg seps: the fornula Rl,, K E~X~-NH2 20 and

subsequent deprotection of the acetals, wth

si mul taneous cyclization resulting in a conpound of

tahe f preparationN ﬁP%Z@%@B@a&?of @he Kornade NI OtheRIbakic ( B2)ature

IV d) action a mary or secqpdar
under U EEREERIRAHEE B0 con FPTEBHGAD, cEViEThg fHpeinted
5 CONPOtHaEHtsOfant b ptepardtl| 1y provkieSekd@ H6RUMe| Reratufk @de, for
V8 o s Logen, A0 2, L5 Yl QIexYLensol! IR, sk e
Kawafuchi, H. et al.; Tetrahedron Lett. 2002, 43(11), 2051-2054; Beauhaire, J.
¢t al.; Tetrahedron Lett. 1995, 36(7), 1043-1046)
@]
o= X
0
R,
10 b) reaction of the compound of the formula II with

OR

H,N
OR

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

or methyl, to give a compound of the formula I

RO
O
RO ﬁQ \l
| /o~
(R2)h
15 L o 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 formula
H1 \K,E\X,NH2
20

and subsequent deprotection of the acetals, with simultaneous cyclization

resulting in a compound of the formula IV
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15

5 Further conpounds of the invention of the fornula I
can be obtained by anal ogous processes, the skilled
wor ker bei ng aware how the process descri bed above
Aﬂﬁ%&k@@e altered in order tp 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
wor ker. Two preparati o tes, for conpounds of the
formula | are indi yety” of exanple 15 bel ow
Exenpl ar y, r oyXe. 28' r Fi  OE! EtO~iN ~~\

4 0 (r TEve ~\_al 0 RI-K ~/IN- \N~/ |

Et O~/ F? | R7"'-K=T1 NH, RZ&‘Q%24 04,/ HN N aCkt
Ri-KIi RR5 RI-K-i O-. ~j Nl- N (reductive

a nakda@ivn idnpl piisaryoot 8ecdndary -anfiid under reductive amination

conditions, resulting in compouads of the formula I whose A-Q group is linked

via a nitrogen atom to the cyclohexylene ring

L O~
K XN N
rR1TE L\ (R2),

Further compounds of the invention of the formula I can be obtained by analogous
processes, the skilled worker being aware how the process described above must be altered

in order to obtain further compounds of the formnla 1.

Suitable reaction conditions and reagents for carrying out steps a) to d) of the process of

the invention are known to the skilled worker.

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

below:

Exemplary route 1
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Br RI-K GE! .base Rt OHR7 0 -1l % KC ~Y o-Hzl.base K
NiLN\% NH 2) HN& NCDNN | 3) acid In exenplary
routes 1 and 2, Rl, K and Q have the aforenentioned
ApDBS#eRgSs. 5 Use This invengion further relates to the
use of conpounds of the fornmula | and their
phar maceuti cal conpositions as MCH receptor hgands.
The MCH receptor |igands of the invention are
pagticul akl yesui t ablee as nodul ators of the activity of
t FeyMCHIR. [ sl0 The, po\ﬁ\,oi\ MCH in regul ati ng the energy
bai(ance——has—new been wel | ocunented (Qu, D. et al;

Nat Bre 1998 380, 243-7; madaj M et al. Natureg~
1998, 396 870-4: Chen, Y et al. End% ck igrTo] ogy zo@%'
143, 2469-77; Endocr i nol ogy 2003; 1 gﬁl

Review. G /islerw eu_, Expert Opin Ther. Tar ggevs 2003,

7, 495- ‘51*17&/15 Thefe-ar-e-akso—i-ndi cati ons t hat MCH

ant agoni sts can‘have a beneficial influence on

centrally rel at ed disor ders;&uch as, for exanpl axpe

depr ggsiron- B etial . Natu ;

200225, 82520 LRtV ow —ervi eu, | m

Ther. Targets 2863, 7, 495mina )1) 20 Conp&unds of this

type are particularly suitable for the treatnent

rptplay s vent i on of APD62599PC 29 1. (besity 2.

Di abetes,,nmel | ,tus, especially type 2 diabetes,

|n§>l\ud| nng{\é Q,gsgven,;,l on of the sequelae g z
Ri=K N9 /\r"”w_ba_se. Kl 1 Y
Nk, -/ \//\N/'\/\/ '/.NIN’)\/‘

' }CD, - [

| =3

f\

3} acid

In exemplary routes 1 and 2, R1, K and Q have the aforementioned meanings.
Use

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

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 ¢t al.
Endocrinology 2002, 143, 2469-77; Endocrinology 2003, 144, 4831-40; Review: G.
Hervieu, Expert Opin. Ther, Targets 2003, 7, 495-511).

There are also indications that MCH antagonists can have a beneficial 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).

Compounds of this type are particularly suitable for the treatment and/or prevention of
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5 associated therewith. Particular aspects in this
connection are - hyperglycema, - inprovenent in
insulin resistance, - inprovenment in glucose

Apb@kgpance, 10 - protectiongof the pancreatic g cells

- prevention of macro- and m crovascul ar di sorders 3.
Dysl i pi dem as and their sequel ae such as, for exanple,
at heroscl erosis, coronary heart disease,
cerebrovascular di sorders etc, especially those (but

0,’sastricted thereto) 15 which are characterized by
'one

nore of the follow ng factors: - high plasna
trlglyceride concentrations, high postprandial plasnm

13@% tt?%jtlm%nesge%p ?fg ae?i %13{';3%63 ngfruglcr:l DL rgxgegls 1;11\‘5'? trhg ls%lelae
bﬁmﬁﬁ&ﬂ0|ated Mﬁth the netabolic syndrone such amﬁawnh
npgses coa uIabIe and prothronbotic stages

§Wﬂ§h 8H§% A% gh bl ood pressure - heart
talhﬂf@gﬁﬁﬁmlas for exanple (but not restricted
theret‘% fO||OMAn9 népcardial 25 infarction,
Hy pErRresRendn fisylin ©gs@acs e or car di onyopat hy 5.
Psyfkfré\etidet ih HicetbieAgcssUch as - depressions -
anxiety states 30 - di st urbances of the circadian
rhybPmiigrtion of theqenergsicdt €85 ders - schi zophreni a -

addpeidn¥bn S ARTCINS nlitroRRAABRIErs30

. Dyslipidemias and their sequelae such as, for example, atherosclerosis, coronary heart

disease, cerebrovascular disorders etc, especially those (but not restricted thereto)

which are characterized by one or more of the following factors:

- high plasma triglyceride concentrations, high postprandial plasma triglyceride
concentrations,

- low HDL cholesterol concentration

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

as:
- thromboses, hypercoagulable and prothrombotic stages (arterial and venous)
- high blood pressure

- heart failure such as, for example (but not restricted thereto), following myocardial

infarction, hypertensive heart disease or cardiomyopathy

. Psychiatric indications such as

- depressions

- anxicty states

- disturbances of the circadian rhythm
- affection disorders

- schizophrenia

- addictive disorders
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For mul ati ons The anmount of a conpound of fornula (1)
necessary to achi eve the desired biol ogical effect
depends on a nunber of factors, for exanple the
ApbRa6dpki ¢ conpound chosen, tfge intended 5 use, the
node of admi nistration and the clinical condition of
the patient. The daily dose is generally in the range
fromO0.001 ng to 100 ny, preferably 0.3 ng to 100 ny
Foftnyppitons |y from 0.01 ng to 50 ng, preferably 3 ng to
50 ny) per day and per Kkilogram of bodyweight, for
exanpl e 0.1-10 ng/ kg/ day, preferably 3-10 ng/ kg. day.
ThAamoidt oY efraptiind df)ﬁﬁnmayl) becessanr o axidegel thy ddasited Bielogiasigéfect

m 0. 001 to 1. /K refer bly 0.3 to..10Q
centng iy R R ar oL R (P Beseiiipegii Bgndgs i huended
usd, M SbR bfAimidistRtiod SndlBE clitic) @bnditidrOgtBd patidfkd TRE faily dose is

m nute. Suitable infusion solutions Epr t hese

genpilivcig fheatanze fram Q90pe &0 10G mypreferebly )3 giegig | m pgyplcally
frobr/ .Aahg Yo F 5 pﬁ%rﬁ‘t@y ]@mg'gto E’@ m ];Jel' idal t 8- pe%' I@ﬂl’lg@am of

doses nmay con ‘ain, for exanp roml ng to 10 g of

bodyvecightt foy @Xiun@l? &elh- &mgﬂtsfdﬁm E,re%@éb/s 3iByneberleyi An inggenous
do&é&ﬁESlJi)ee forl %%11, AOnd &né&fm&n@c ootﬂH?g RCE.b ¥/le nﬂ&ﬁ%ﬁm 3 mg to

for tions 15 contaln
1 Oerng{hgxl vehlchf mmm_tabiwgbet rrm@tewg as mﬁ@@l #fPegdo i ng per kilogram

and gmﬂna{e' Sffib h&?mg%&uﬁ&s f@fimega 5ss§im<ap @M@an £ g?ample,
as, Tor exanp ["ets or cap , hay cont aln or

frogx Qiipigeio IOfmgu,mprcﬂ& from10®g urglo mg,ppecrahilll;htcﬁrr Singi®, Bosep may
conﬁgg %}?aén I ?roa f ur _&chﬁ[ %ofggggétﬂrg ?xfgﬁ I%WS}I%-I)(? d&s? 12‘193? Qontam
forpelxampla,cfmm il m@ ﬂo;lowdm mbtmgmﬁbst, Thush empdudssdoreinjectomme chay

oS35 50 B 0 S L i con e

drpj’m‘lqnd’igd evslly sattd ad, et exasnplef tablea c&h&pﬁlﬁsnmap b@tain, for example,

oSOl U0 s i liE B 05 S & b P et 5 1.0

to 1008 i typicly FroRNEY iHesne g, Gadhe %%ﬂﬁ%h&ﬁxﬁ&uﬂ:ﬂb a%ﬂeptable salts,
The carr.i er course,

table carrier.
th eé’c% e%%mgi Wrishtflatage, based A fhe; ‘i"’ig’% OE @ﬁﬁﬁf‘ CBWBO‘Wdth?“f Jhich
theQhil 8 deriR@d. ¥t R tpPophllaki@nd RRERY B tHeQiBodtbntiSnell Qbnditions, the
harnful for the patient's health. The carrier may be

congpsungs of formulss (1) jmyihe used #oibe camprund itsele hut ey gre preferably in

thel f0folbf 2pRAmMAEucl B&nﬁ&mqﬁ% BSacReptitObLriclOPRs cd@dr must, of
exanpl e as a tablet, which may contain fromO0.05%to

cong@o/aamacqmqaglmm olte senie thet it Veecompgblegvignthe ogiien dreredients of the

I
oS G5 i i AR 0, Py 8y o o
liquitheor el ped ésu preadbly @wgo@tqcﬁ Wit ¢ compondvasn |smglcedmc for

exa%gatl% g.% gng\cli\gt? v&ﬁ/céags t%{)rg%JP efr o 0.0 gf I@@ fﬁ)%cﬁ}” we { of the active

ingredient. Other pharmaceutically active substances may likewise be present, including

other compounds of formula (I). The pharmacentical compositions of the invention can be
prodnced by one of the known phammaceuntical methods, which essentially consist of

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

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

infradermal or intravenous) administration, although the most snitable mode of
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30 mxing the ingredients wth pharmacol ogi cal ly
acceptabl e carriers and/ or excipients. Pharmaceutica
conpositions of the invention are those suitable for

Apissh@bpe rectal., topical, pegoral (for exanple

sublingual ) and parenteral (for exanple subcutaneous,
i ntranmuscul ar, intradernmal or intravenous)
adn1n|strat|on al t hough the nost suitable node of
adnnmm‘cz@ggipp}n@& in epghimiiddyah ease an dieqpeatiers andhsayerty of the condition
l
to Hceon éé%’l %&gﬁ xgan%‘ PIé gﬁ ecg E‘gﬁ{dﬁon ?;Erﬁﬁé’ Qg E&re}é %Facﬁ’xt&gse Coated
forroantians aod ocﬁata‘dcsﬂcwul'ed{:asﬁii)omadms alse helong wikin ﬂ@cfain@dmrk of the

inv%lgipglr':%r%% I e?nﬁg’ ﬁsa Eﬁrs& ?t ﬁg dEgag 2 & J%gc%—%esa Elfl at 0s. @ustgolc
cozfiigf esigngero gastgt \fwice t@nmise delvdond @atater pithalate, polyvmyl acetate
ce-resista Iatl Suitable 5 coatin
ol SR B el ot e nd B e BE Betpavii
acidodidhadradl enetidehyd. Nyl acetate phthal ate,
hydr oxypr opyhnet hyl cel | ul ose pht hal ate and ani onic
pol ynmers of methacrylic acid and nethyl methacryl ate.

Suifblle ipAfRcditiod PR attibikdbr RACRAiBthA0R nfa9be & @b form of separate
adm nistration may be in the formof separate 10

unity fpghsass fRmergmples g3pselon wpehets. suckable dablety g lblels, each of which

conaﬂpm@ﬁ&dt ahbit 3 Me ERHBES of SRRALLIH; WA ;mde&%t gﬁ'hrﬁlie% as
defined anount of the conmpound of formula (1);

solubien@e PUSPESIOf IR AR REUSONSEY NOBYIUERUSGHIVEE 05 @ﬁs?i’e%%!ﬂd%ﬂtﬁrpfa’fﬁtef-

n—oﬁq&ﬁlﬂﬁﬁn o"i“he%? q‘gﬂ% ﬁﬁ@hsl ﬂ:l%ﬁ P al&ﬁdn)g%neﬁﬂo&'dl e i ﬂrbf bny

wat er- 1 n-ol SI on. ese Co oSl ti ons Y,
suitaile emamhcal onpdlehd Widctpingludeseal stby immhichdig ackive elgredlent and

| .
e PABORARUL Wi ol b Ghork DANEES BerBbibiley e WLER inio
contacin $hestongfosiions o gm@lyq:dmﬂumcth}ahmfongraadlh@m@)aecas aixing of
rodght into ont, conp are gepera
the e bR i PO P S an e mARTRERR! R0 Rt SR Qo e
product is \gkeaped grrecbsmy T\lmt , orexhrnpjej kableckiaa ibe liarddecteyl b(jhcumﬂmdsmg
Lid carr,jer ich the oduct
or iSlind e GRYderiy @B ol Folnesing, PAEF acrabid it S5 it mare

addipipnal O@écﬁﬁﬁs mpedssdinhiilétn gardbddproteded O tgilding Itﬁaesc@ﬁpohﬁw in

u e appr o |ate th one _or nore
ffecatg’gﬁp 185 E’ﬁ‘é‘l S“WF]iH Jﬁﬁp EW‘E’ \F/id LRFARES &’P%’e&ﬁﬂf"ﬁ%a‘?e mixed
withd BI&e adidbt, in@xb Hﬂlﬁdﬂﬂ&idﬁd’ﬂ@ﬂ@&'ﬁﬂ@:‘é@drf&d@-acﬁfeﬂﬁs;fe}sﬁiy Aght(s) in
form such as, powder or granul es, where

a sulahle paching: aﬂ%#eﬁé%bletwwegrqﬂuﬁ@éw mgdingh compgrpd, which is in

powdéd B8R hindBiR Hoien@ &8 an MHeft Sigaiddlia&R B alshivalahahfesi ng
agent(s) in a suitable nmachine. Mblded tablets can be
produced by nol ding the conpound, which is in powder

Phafn@8)2nd dn?pagﬂﬁﬁg SBRH A ShitaBR fof Pebork! QttitatHr) HEMbistrhdbn

a Sul ta e nmac
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.

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
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25 Pharmaceuti cal conpositions which are suitable for

peroral (sublingual) adm nistration conprise suckable

tabl ets which contain a conpound of fornula (1) with a
Appér@deF i Ng, normally sucroge and gum arabic or

tragacanth, and pastilles which conprise the conpound

in an inert base such as gelatin and glycerol or

sucrose and gum arabi c. 30 Pharmaceuti cal osi tions
or mtrmﬂtamhlemjesuorp éfhem meaﬂratwdmcm praferebly e aw by mixing the

I f;

corfloSE AR oo o g A QU B BRBRT SRS ok IR
Injdchtblch:lompd&mﬁnstolﬁ meiIMmmmiegbneIaﬂy pontain frofifek® 5% by weight of the
actibL € arat%ons are preferably adm nistered
UVat A%usly, although administration may al so take

pl ace by subcutaneous i ntranmuscul ar APD62599PC 32 or

|ntrad ect | Thes rep aratlons )
b O PSSR IRD b gocr R G Rl e form of
sing\etigde saﬂ;sd;smi@s Nthekd@n be §tddh¢eag>y$ﬂkmg la@BmBbuiof thedtughula ()
Isotonic with bl oad. Injectable cqonpositions

with A AE IR epameiondlysolid GRUHFs, For GRAtRlg C?fd’aél%*ﬁy ﬂ%{s?*tj'mng the

resifind Afmr@Ct i ve conpound. 5 Pharmaceutical conpositions
suitable for rectal adm nistration are preferably in
the formof single-dose suppositories. These can be

Phapi{lﬁ&wc epd@iti’éh@ﬁlit@al@ RIRPOE v orl BE 5P LY in #etibkm
one or conventional solid carriers, for exanple

of giniewsat, to;mane Aoticmn astsh apiengaerdsel or ek Farriery whicht ganche ysgd are

pet1P E@unﬂq ﬁn' E&&etﬁ%r i %#r&iﬁo g of4L LA @mfnﬂﬁuo?l? BF ‘E\% oi"ﬁﬁ:re of

Pnothe form ol nt ment
theacrsabmncbso ﬂ‘lh@ Active digresdiens o mf;raﬂ]e prosasit imoa caickntragien pf fem 0.1

to 1 qlgye‘?%glﬂ eo?ﬁw%ﬁr%%oa?ho% fq?g;r 1%&@3 A nbl in,

|nat|ons of two
nor e of these subst ances. The actlve |ngred|ent i's

Tr. s%nr%ga? algém&étf entl%ifaPsPﬁ%oggglﬁ,pgéﬁL%a%e% icgl o com osn%wris su]gtllﬁe for
tran@depmhlous2d/can bahs derfomh ofidinglel Iﬂfzsteﬂs inhithi e alutablc for long-term
ossi bl e.. Pharmaceutical co |t| ns suitable fo .
clogy SRl Yy (RS BACR, e { S et Pt oy gpve
ingréblie 6thin AhEagReduls 3BluGod Shichds guifﬁécﬁnwhere appropriate, dissolved and/or

dispersed in an adhesive or dispersed in a polymer. A suitable active ingredient

—t
-

conceniration 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(0): 318 (1986).

The compounds of the formula I are distinguished by benpeficial effects on lipid
metabolism, and they are particularly suvitable for weight redoction 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
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 inftuence the general
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cl ose contact with the patient's epiderm s. Such
pl asters suitably contain the active 20 ingredient in
an aqueous sol ution which is buffered where
Apﬁegﬁ; gpriate, dissolved andipr dispersed in an’ _
esive or dispersed in a polynmer. A suitable active
i ngredient concentration is about 1 % to 35%
preferably about 3% to 15% A particular possibility
metaboliskrosf thé‘la'galﬁml WIEsuk:in g meglithen tn {norepsed celode siakelgipes not lead to

el ectrotranps i.onto i . f
an Gyt O R R ot s hSRALEE Rl nRe BRRSE b RGherior e
dep%ﬁ; o-f][ﬁlﬁk &Qzliﬁi)@dﬂ’ldﬁ coﬁlpdidilﬂs fre sofbie ﬂorb &f@r@hy@u&gﬂi .4 9atub;lar
eneficlial _ effects o t abo t he
for i et gd ot e 5ok ThReoPERRE M AOSIs pgpre o the
pro 15}&@5&31, ﬂgﬁ)@ncu!e@ e e tioRin@ht ofakpeelt mugatof aeelistlesis and
as taken ace in manmal s and as an ctlca ents.

fml‘ﬁr@m@@#gaﬂﬂdﬁetﬁ’fo@“ﬁﬁ%‘ﬁoﬁﬁ‘ﬁlt@ﬂéﬁn dlp6?7§3 Xicity
and their few side effects. The 30 conpounds can be
enpl oyed al one or in conbination with other

Combingitions with othey medicamamisect i ¢ active ingredients.
Further anorectic active ingredients of this type are
mentioned, for exanple, in the Rote Liste, chapter 01

Tn afidther wpeghd theioitiog ﬂagmr@ﬁaﬁifptftfh‘t tormglalsee s administered
alox‘?en gr EIP gé’m %%n'xgiﬁl H&eoﬁﬁﬂ' ﬁzrﬂh&g lfa?lr'n oglc‘ﬂzﬁ %Qtwe substances

t ur nover anism and t hus
whjch ahhvb,o fcwe exﬁrtplm eﬁmblm rf:ffstr:ts ecbrs enﬂttﬂmbe dafibincies for utlﬁmféel‘s

fre%;a%sﬂ%g?eﬁrla} %d téerg,wﬁ? %{2581%%) sugh 31929194 of the

ncrease calorie
it ahﬁhﬂm&ﬁtswﬂﬁchlie\aekbﬂ@d@rco&nhmmmt of the fat

oGt roReieD oo b BRI Gani S The

G0 NMpakiRdsrofi@otidihédadiendsor t he prophyl axis and, in
parti cuI ar, for the treatnent of excessive weight or
Snesiofigbesithageinpounds are further suitable for the 5

Bl OphvilrPsinSnattitglactive ingaddteneul ar, for the treatnment of
f% pe |1 diabetes, of arterloscl erosis and for
r

rastive magdients for thedreatmant Qtmalig 2t W9 Re t r eat ment of
i g%ﬁhﬁ&%&k%&%n@gm@wbl nations with other

nmedi canents 10 further aspect of the invention
Bhe @@Yﬁ)‘@&lﬁé?}ﬂt@foﬁhﬁ‘éf@@%Pfdﬂg}l Blaer PrESSYEni ni st er ed

3 O”a%u%mgﬂ%di‘é%?dr@?é&éa&ém bihe@fiGaiRike 70T € urt her
phar macol 6gi cal active substances which have, for

dRamsties mmdmnta t§¢reth@ freasiment apf{onprCEREPR 6f ennaliGatinas cased by
or ddﬁn%{eg Of Zssociated with diabetes.

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

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

Antidiabetics
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frequently associated therewith. Exanples of such
medi canents are 1. nedi canents which | ower bl ood
gl ucose, antidiabetics, 15 2. active ingredients for

ApbBRodpreat ment of dysli pi demyas, 3.
anti at heroscl erotic nmedi canents, 4. antiobesity

agents, 5. antiinflammtory active ingredients 6.
active ingredients for the treatnent of nalignant
tunmors 20 7. antithronbotic active ingredients 8.

' L nas edi h r 5 j
AIPSIABANGSHENNS K hott Wl 2G0 TSR o8, hlbr 13 0y can be
combimed withi ther @ngotndiOof et inventibmgif ettle Formsild drintfueticular for a

t reat ment and/.or .pr nti,on.of ..co i cations caused .by.
syiraRin BRtoyr gL b Rered e eafirtat &k iRk fRation
caC RROplagkihei Y seprate adm@isntisonalf thd R tivanngirticon @ihe phgent or in

ﬁ%rnula I_.in partjcular_ _for aaﬁénﬁrgLsLic Lmﬁrovenent.
the figrm of corplpipgtion paawets il Phich;agpurakty o @otive ipGredipnfy pre iresspt in
on& PR AR ANpIEfdatloAKRIoR R &R 2841+ 18ErediYntS BET BHI® are disclosed in

admnistration of the active ingredients to the

thed ¥ Bistioty phUBAY and ergpticaghdpiug Namss [t Beaimecorpis. Rockville
sohich a plurality of active ingredients are 30
present in one pharmaceutical preparation. Further
particul arly suitable pharmacol ogically active
Al N, ot y |
S IR R e poac ML MRS e RATIREL it B oy et
Lagog® or HNEp i ¥4 o Apidth@yanslanihds dast-aesingi inslinsa{seh fertrecample US 6
22f 85{?05&9 LB-0%nd Qe 'd&ﬂraﬂ(rest Q.sedésgﬁlggdl '1? Wwo %04146 or else
particufiar for a synergistic i{nprovement In e
suahf fsethose didebseil sinr' WO 8808871t bieNawvd Noediskngw B dindndrally effective
Lhation .5 can take place either by separate

h“%%ﬁ?ﬁ?%??%‘?% *SF"the active ingredients to the
patient or in the formof conbination products in

I A
bighd_&ﬁdli_ﬁﬂi, e nheglitihidésed dﬁ@ﬂi@wlﬂhﬁdidh@cl abiegblidinedibhs, USRicosidase
in 't%{:sh%@g{%P%;ceggé%ﬁghq%g%s?t(ﬁ_.rPr-]fltalggnrj]satlsl, Inglql ll\nﬁnlﬁt%’rs, Lggtassium
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 vptake and glucose excretion, compounds which alter lipid metabolism and lead to
a change in the blood lipid composition, such as antihyperlipidemic active ingredients and
antilipidemic active ingredients, e.g. HMGLoA reductase inhibitors, imhibitors 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

ATP-dependent potassium channel of the beta cells.

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

- combination with insulin.
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2001. 10 Suitable antidiabetics include all insulins

and insulin derivatives, such as, for exanple,

Lantus(r) or HVR 1964 or Apidra(r), and other
Apb@Sfp@cting insulins (see, s;for exanple US 6 221 633),

anylin, GLP-1 and G.P-2 derivatives, as described in

WO 01/ 04146 or else such as those dlsclosed in WO

98/ 08871 of Novo Nordisk A/S, and orally effective 15
In mep@@iogiamt of the tivgatiom greecdinpruls of ithe fortawla | aser adminiptored in

m Y :

conf PR sl SR IR hépali B pRURBA AN s, fo
exztmfdtdl g;z:ogeml pinaghayies:, inhibiters qkded W@ 14ME6), WL 02/8PGkRe4e WO

o hr b8 o SRR AFRRRL Lo el i 20’ channel

openers such as, for exanple, those disclosed in WO

e R T M N

a s%?}urda@ﬁ@x asnm Biabhiples tolbhudbhibe, gﬁb@cﬁhmﬂd | YiiziedaygiRsepiride.

involved in the stinmulation o gl uconeogenesi s and/ or
gl ycogenol ysi s, for exanple inhibitors of glycogen

In %%@&%ﬁé% cofPOtR PR Bmuldl M6 @&ﬁlﬂ'}ﬁ@&éﬁ(ﬁ o@ﬁﬂmauon with

gl ucose excretion, conpounds which alter lip
an pive Bgradion! whish|eets gn ﬁf@ AEP- aen%%?ﬁgﬁotﬁﬁﬁl%@am% sfjthr- b gells,
hEIBMRR! diipRidLe Bk heriedd of fepaglinid
Suclﬁngrgr?l en?{c,é tgﬁjg%gﬁsl 11‘§t|ﬂ:'p| dem cé gCtll vgﬁl?%?%dl e%ptaglm >
e.g. HMGE.oA reductase inhibitors, inhibitors of

In &{g%rr {liﬁ{eﬁi 81{( rr%?q?)gt?r[xfs of ﬂfe Ia?fﬁrg &ﬁn‘l’sﬁr i combination with

inhrbrtors acid rea sorptlon or I bitors of
abrguundmn!aas faricgdmye madforminansf er protein ( MTP) ,
conmpounds whi ch reduce food intake and/or food
absorption, PPAR and RXR agoni sts and active
Ina ﬁg&acﬁnﬁmﬂmﬂﬁithﬁ}cmoum df ke foBOulAT Reddpdnisiend in combination
ﬁo as §1 ? of Hhe behadcells I n one enbodi nment
Wi F“FﬁéuW'% g mw?ﬁ@pﬁfg%@ ¥ “&onpounds are

adm ni stered in conblnatlon with insulin. APD62599PC

I 38 cobaspl i orrais 2 vt Efe Rl RaERBiir i

a tHLRHHABEOS: mhc‘da fdafdxmple eagmaatne Cpighlienme, feigitagdnecst the

such_as, _for 0 sphoryl ase. . .
compepngs diglased in ¥/ @%43’?/7 éﬁoﬁeﬁ{%’@p 3‘2? o pAdafig in particular
5-[[A3 D84BT 0-INRBH L BARZ Guin¥¥a1iB PP Bhenyl]methyl]-2,4-
thiazolidinedione.

In one embodiment, the compounds of the formula I are administered in combination with
a DPPIV inhibitor as described, for example, in WO98/19998, WO099/61431,
W099/67278, W099/67279, WO01/72290, WO 02/38541, WO03/040174, in particular P
93/01 (1-cyclopentyl-3-methyl-1-0x0-2-pentanammoniuim chloride), P-31/98, LAF237 (1-
[2-[3-hydroxyadamant-1-ylamino)acetyl]pyrrolidine-2-(S)-carbonitrile), TS021 ((2S, 45)-
4-flyoro-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.
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5 In one enbodi nent, the conpounds of the fornula I
are adm ni stered in conbination with a sulfonylurea
such as, for exanple, tol butam de, glibenclam de,

apSbbfab@i de or glinepiride. 3¢n one enbodinent, the
conmpounds of the fornmula | are adm nistered in
conbination with 10 an active ingredient which acts on
t he ATP-dependent potassi um channel of the beta cells,
such as, for exanple, tolbutanide, glibenclan de,

Li Di
o S, 51 0 0L gmnin i
combiindd stitar &0 mlﬁmmymfmat oo rBGIT-h ané/obli?gwamh@kéoss@ afireetly, or

R S e S e

conbination wth a nmeglitinide such as, for exanple,

repaglinide. In one e |nen the co ds o

In gng epodiment, the cga‘.l?f)ﬁlndégg?bs PR LA AT e f%p%l with

an & BIREM A SioRBELORNER 84) €8t eREmplE, MiglnspRk@bosei gl i t azone,
ploglltazone r05|gI|tazone or the conpounds

di scl osed in WO 97/41097 of Dr. Reddy's Research

In &%@&hﬁﬂﬁ tﬂerboﬁ‘%f)ﬁﬂdé Ok 8 formula I are administered in combination with
[4-1(3 met hyl - 4- oxo- 2- qui nazol i nyl met ho

pthwf]thee@fngﬁn]emzor@dtcﬁma%ﬂs, @ign EbFQIRation svithfl gyifgnylurea
ancfsgg&%q elgfdﬂglu gﬁﬁu&%o@ réﬂﬂgh&&l{ ol ﬁlelfoﬁﬁlﬁ insulin and a

ni st’er nation wt DPPI V i nhibitor as

sulfpeglores Haglinfand metfermin.dnsulin aviioglitgosginsypomd davagatin, etc.

W99/ 67278, W99/ 67279, WDOL172290, WD 02/ 38541,

W03/ 040174, in particular P 93/01
Lip{dlmoduddtapent yl - 3- met hyl - | - oxo- 2- pent ananmoni um

chloride), P-31/98, LAF237 (1-

[ 2-[ 3- hydr oxyadamant - 1- yl am no) acetyl ] pyrrolidine-2-(S
In jneCantodinment bf ty invESO&] the(DBipodsy o8 the formula I are administered in

oy BTk T Y LS b,

prabibta@n Sirgvdsndh Teatatiaf itdvagatinnmenbitain, rdshﬁismﬂn’(‘p ounds of
the formula | are adm nistered in conbination with a

PPARgamma agoni st such as, for exanple, rosiglitazone,

Tn SieQ@HoERERNSE the inveARIH 2RABRGoBRs o tHerferrailh O dienadfiinisitdad in
corghaO b bile §4id. reabsoTption infbitor (eet, For eximnpie, U 6,245,744, US

6,221,897, 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
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

WO 0250027, or ezetimibe, tiqueside, pamaqueside.

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

combination with an L.DL receptor inducer (see, for example, US 6,342,512).
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conmpounds with an inhibitory effect on SGT-1 and/ or
2, as disclosed directly or indirectly for exanple in
PCT/ EPO3/ 06841, PCT/ EP03/ 13454 and PCT/ EPO3/13455. 5
arbéyssype enmbodi ment, the conmggunds of the fornula | are
adm ni stered in conbination with an a-glucosidase
i nhi bitor such as, for exanple, maglitol or acarbose.
In one enbodi nent, the conmpounds of the formula |I are
In andénthodingeng dhd eprpowdindsdi thednrmnila hare B@mimivtered Wapwmbiratiof with

he af orenmenti pned nds, e.qg. ip conbi,nati wi th
bullthg, {2 e ro e PR Jseis Yegy s TR AghCHomaR®
(ZagerPase: 1ePR@bh Hutle padpdratied fof Mchtmehn B hyperfdledierolemia,
sul fonylurea, insulin and netfornm.n, insulin and. ,
Aﬂ%ﬁﬂfg o FHERARY, | §2A0L, Sap-OsPas{8f) n 23&0g. Carpmay ds a carob-
colVRAME Frotus: Fonm NuflRvEREHiNe Bpedflidsh® FHME Mekddbnid BbH,

conpounds of the formula | are administered in _
Indygirippapia Hoenhsinb 926 diraniptnzoain e figatbingtion with Srarqapax@)istpoasible
. . V. | .
in Y BbBhich of by SRRE iy BBES QoleBognls TEEL Rt 1 gnd
Calomag@®e Cervhoe®nentin oliis chenettionesitd ba adhinistepminiaabhe emodf food

the fornmula | are .adninistered in conbination with a
proffigia gh it ot S BRIF B PORPY RATISTA eSS f or exanpl e, US

6, 245, 744, US 6,221,897, US 6,277,831, EP 0683 773,

EP 0683, 774), 1 n one enbodi ment of the invention, the .
In %‘&ﬁ'&?ﬁlﬂ%‘*ﬂbf’f the drvepion, the qomppunds gitithe; iopmpla d ajgadmjsjstered in
corBBdon Hith QrPPMRalpha apstlis¢eri ¢ bile acid adsorbent such

as, for exanple, cholestyram ne or colesevelam In

one enbodi nent of the invention, the conmpounds of the

Tn SR A Rindenf bLha MRl %ee(%_rrjpﬂunﬁ Qe @EhaR 1 Wt dindnistered in
chol esterol absorption inhibitor as described for

coralyipatign ewitlh 2 BrapGugl 5805, exsmplez derofibste, gepdiheosild elofibrate,

beAABBQuUesi de. In one enbodi nent of the invention, the
conmpounds of the fornmula | are administered in
conbination wth an LDL receptor inducer (see, for

. PC..37 . .
i G o ) DO A it
corglindtion stitb m@wtiinin acid wbhiaciti on with  bul ki ng agent s,
preferably insoluble bulking agents (see, for exanple,

car ob/ Car omax(r)
In one embodiment of the invention, the compounnds 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

combination with an ACAT inhibitor.

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

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

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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(Zunft HJ; et al., Carob pulp preparation for
treatnment of hyperchol esterolem a, ADVANCES IN
THERAPY (2001 Sep-Cct), 18(5), 230-6.) Caronax is a
APS@ERB: 5 contai ni ng product srom Nutrinova, Nutrition
Specialties & Food Ingredients GrbH, Industriepark
Hoechst, 65926 Frankfurt/Miin)). Conbination with
Caromax(r) is possible in one preparation or by
separate adm nistration of conmpounds of the formula I
In 81?3%1:&%%%{1]93&1 )f% ﬁt}sm\ggg&q%({]ohpgﬁﬁhsl &t dh foﬁg&lgrig%ﬁdngﬁstered in
al'so be admnistered rrn the*torm of foo products
comshindtioa syithf anrA Bxainptk &yasé inhdbaer y products or rmnuesl |
bars. 10 In one enbodi nent of the invention, the
conmpounds of the fornmula | are adm nistered in
In G@dmhidainhdn oM hnanftitARal qbpoagisrifste fokmuladere administered in
enbodi nent of the inpventiqQ t he compounds of the
corip3Hon Vi 2 RABACHESY PR HEOUN 15 combination with a
fibrate such as, for exanple, fenofibrate,
genfibrozil, clofibrate, bezafjbrate, | ne . .
In eneraehodisant of the iventiQne His GHPopRls %Wp%’aﬂ@@?afe Jfpgnistered in
cothihdleh &yith AlRpRIUR(R) MtbME i N combination with
nicotinic acid or niacin. 20 In one enbodi nent of the
i nvention, the conpounds of the fornmula | are
AGHE A ed in conbination with a CETP inhibitor,
Ane.g}ﬂé%%ﬁézg, 414 (torcetrapib). In one enbodi nent of
the invention, the conpounds of the fornula | are
. . O . . -
In SRR RAF Br bl nveRiGO R Qoo R Ar Riiplicbee adpigioered in
comglangou vdeh adfpaschighibidersudioas) fonexamplerviorlistet.er ed i n
conmbi nation with an MIP inhibitor such as, for
exanple, inplitapide. 30 In one enbodi nent of the
In dre\eaibbilieent, tHednchenpaiva deralient dedfbranibheol deafegfluramine.
adm nistered in conbination with an antioxidant. In
one enbodi nent of the invention, the conpounds of the
In frotbetibmbddinere, hafithtrstivedgiedienidosibitraatitcon with a
| i poprotein |ipase inhibitor. APD62599PC 38 In one
In sopbtrmhimet. BeRre e BRCGEHIS BIREDIS of t he

formula | are admnistered in
In a further embodirent, 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)methyi]- cyclohexylmethyl}amide hydrochioride
(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-3-yl)-1-
(4-chlorophenyl)-2-oxoethyl}-amide; (WO 01/91752)), orexin antagonists (e.g. I-(2-
methylbenzoxazol-6-y1)-3-{1,5]naphthyridin-4-ylurea hydrochloride (SB-334867-A)), CBI
antagonists/inverse agonists, H3 antagonists/inverse agonists (c.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-(24.,6-
trimethylphenyl)-9H-1,3,9-triazafluoren-4-ylldipropytamine (WO 00/66585)), CRF BP

antagonmists (e.g. urocortin), urocortin agonists, B3 agonists (e.g. 1-(4-chloro-3-
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conbination wwth an ATP-citrate |yase inhibitor. 5 In
one enbodi nent of the invention, the conpounds of the
formula | are admnistered in conbination with a
?ﬁgﬁ# gne synthetase inhibitgr. In one enbodi nent of

e 1nvention, the conpounds of the formula | are
admnistered in conbination with a |ipoprotein(a)
antagoni st. 10 Antiobesity agents In one enbodi nent of

mﬂ?ﬁ@%hﬁ%ﬁé@ﬁph&ﬂbﬁ-ﬂ@@ﬁwﬁd&hﬁflfﬁhﬂof-@ylmuﬁathylhaalti)@]—cthanol

m.ni, st I o] tLon Wt a I bllo

by @O (G Pk R i SRl 8ot ututpee DR Soae Biplelsfox-a

agarms f ugetgﬂer {91[4-(4@31@16@“ﬁa&m&&toxy@eﬁﬁpﬁJ(ﬂb@mmEylemyntmazol 2-
dexf enf | ur am | n anot her t:Hgodlmsnt % &ﬁstﬁ

yicarbamg -5 hmeieindol- L-yDRERIC a5 tHEOTPRretn b e (WO 99715525)),

serbiSpRd! Igﬁﬂﬁke 1Hﬁbi‘té%§t hes. %&fcﬁﬁuﬂaﬁﬁﬂfe?dkﬁﬁéd | Serotoninergic and

r i nonabant a further enbodi , the caonpou
nmﬂrem@c]‘cgmmnés Ke arROLIRIAD: %ﬁl“éang%&bh CotEnegl R T
yl) ﬁ?gkgli@ta Ol%'lﬁ"l‘l)n%R@mE&ﬁQ@gQﬁmﬁ%gﬂk@ﬁﬁﬂ ghrelin

anscri pt |n ces enerdy nmetabolism anxiéty and

antggentisty, M‘éﬁimlwwgstﬁi @RS’ anmg@mawpm agiggogists, grgwth hormone
(e. gg{iﬁ%g %ﬂlﬁ\? r%g ﬁ%ﬁ%@?ﬁg&%]&&x@%&#gﬁ§<isg()5=benzyloxy-i -(2-

dntopm]iyfammaeﬂ@&aﬂoamdyl) -3 4~d1hydro lH 1soqu1nol1ne-2—carb0xyhc acid tertiary

"“@b %ﬁ(t%ﬁ%p?@%ﬁ} @m de r oc oe ?ﬁé Ey}‘%{%{ﬂg) s §%r518ts (see,

foerﬂgcﬂ‘H sus2 gm)gmcouphng prote:n 2 or 3 modulators, leptin agonlsts (see, for
exaéle:]ﬁa ]ljeo ]janleﬁ?\/'4 el}‘llrinagl;])f\%{tt% p@ L %zﬁ qrgka%'a- én%oﬁ na Grasso,
Pat{nzral( 3apiye ﬂgch‘listﬂasg@dﬂe}ﬁkia&p@l ) wack2o3hd apament Hf lobosithydrgpyf the
azol o[ 4, 3-cC ridipn-5- =1- . L .
Fufuge ch}289‘3 hiﬁﬁ% ) - gﬂ’bg%%’t Hi’/% ] 280se (- FNB PA9EPTRS ) Poprexin),
hp%ﬁﬁy{as@@ﬁlﬁﬁm $4. § WD /405601 -PPAR modulators (e.g. WO 00/78312),
nethé&benzoxazol % )-3-[1, 5] napht hyri di n-4-yl urea
s or dB-f wpnigBs4867- A)), CBI 30
antagonlsts/|nverse agoni sts, 133 antagoni sts/inverse
agoni sts (e.g. 3-cyclohexyl-i-(4,4-
In@hmmgiimemqft@a invension.dhe Birberictesgradisntds lspiin-di n- 5- yI )
propan-|-one oxalic acid salt (WO 00/63208)); TNF
agoni sts, CRF antagonists (e.g. [2-nethyl-9-(2, 4, 6-
In tone nesttiogdiopne ntpe ) fogher1acBive -ingredigntf sudsxempletamipei wn@tmqnan »
“mﬂP§§8§{ OgngggSS)) CRF BP antagonists (e.g.
P

urocortin agonists, 03 agonists (e.qg.
1-(4- chloro 3

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

medicaments 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

medicaments having an antiinflammatory effect.

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

medicaments which are employed for cancer therapy and cancer prevention.
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APD62599PC 39
nmet hanesul f onyl net hyl phenyl )-2-[2-(2, 3-di net hyl -1 H i nd
ol - 6-yl oxy) et hyl am no] - et hanol hydrochl ori de (WO
ApPbhRB451) ), MSH (nel anocyt ggsti nul ati ng hor none)
agoni sts, CCK-A agonists (e.qg.
{2-]4-(4- chloro 2, 5-di mret hoxyphenyl ) - 5- (2- cycl ohexyl et
hyl )t hi azol -
It \ylllldmapamwea tEat vty soitabld ¢ombinatipn pf F’GG@IHP@UD&& jof the invention

with dnt! o %&Q‘r‘?ﬁ‘t%cc fﬂ%ﬁ%ﬁ% g%&i cg}ﬁ%nzrﬁl:g Lag %ﬁq& y oaf ro%&H}é Bther

reupt ake | I"ur a m xed
phma@ﬂagmaﬁg agive sabdanceris aejaaied Iag fdlingowitioy rﬁwr()tectgm opfiferred

b 816 Sﬁg %Y 51f T agonists e.g. 1-(3-ethyl benzofuran-7-
YR ERrEZINE oxalic acid salt (WD 01/09111), BRS3

agoni sts, gal anin antagoni sts, ghrelin antagonists,

MCH ant agoni sts, md uRS ant agoni sts, opioid

ant agoni sts, growth hornone (e.g. human growth
In tvor antiniey whiphoayipbartd sinpiitenacedle agi Ngfuwoaound€0, 261-264, 1999;

6- . .
Nafys BELK L LSR08 OV et sy el st .l e
recoptbnfor Delaain kmoxqehnrmngdbdndsmF(M@DVM(IBhasydmeﬁssmom(nV\mnctions in
conffifEdpet sk, Coppring i ob {6 M Rt Bt i

anddécBit @ifect dndiire 3u1tmwﬂ)ﬁﬂh® hﬁatmbﬁ;mf Iobbsﬁgd]fmslﬂtﬁo( aﬂ&},oref:m effect

ot {4 SERrCRAVL U HERNOR A DR 0 B FRERLOut e PRS-

agoni sts as a potential approach to the treatnent of
obesity. Drugs of the 15 Future (2001), 26(9),
873- 881) DA agoni sts (e.g. bronocriptine, Doprexin),

| ase | 00/ 40569), PPAR
F“ﬂ%g’ﬁff“e e re(n%enés %vgme R nodul at ors or
TR-j 3 agonists. In one errbodl ment of the invention,

Cl(;nlﬂr% Jf Wel A &t/ Rt Wi Hir&Rbtof, prep@idtiddlof a dEbMBInMANAEK293
enmbodi nent, the further active mgredl ent is

celh]g;@ayfpm;@msm hegmma Metreceptoprpnd fgtiqnapmeasurements with the
rec?x%?iﬁ r(:Qi‘l Bfe ok ARE if HHQQ%T%%G désbﬁptfbﬁrﬂiroééﬁtﬁa%t%ﬁ alt |@ﬁ Biol.

are adm ni stere n conbihati on with

Chmcﬂ_éa%ﬁié%ﬁé&vm{g) g¥ didlgrencepitom e refgreaeraygs, bwmr, éhq t@ﬁ of
e R UL DK A S n AT & i

vectdyeTherigistonsed Sirrthe fransfentgonswast actransivahei BEK aall ag®nalmd§‘,PEAK
tanhl gekels a8l G o S
sl ARKESS o ARG EPLCP A ph S SR
caleiedi fhanaftat sddidn oigaganisa(MCHNid tempmtsenog offifgend 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 pM. 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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In one enbodi nent, the conpounds of the formula |I are
adm ni stered in conbination wth nedicanents which
are enpl oyed for cancer therapy and cancer prevention.
52599PC 40 It will be appreciated that every
sui tabl e conbi nati on of the conpounds of the invention
with one or nore of the aforenentioned conpounds and
optionally one or nore other pharnmacologically active
witholsshaeesresisictimpiar ded as falling within the
protection conferred by the present invention. 5 In
two articles which appeared sinultaneously in Nature
Exfivplesir € 400, 261-264, 1999; Nature 400, 265-269,
1999), two research groups separately described a
hi ghly specific receptor for nelanin concentrating
(hﬁgmmm%%ﬂﬂﬁ&ﬂ. MCH assunes i nportant functions in
controllitng food intake. Conpounds which act on the
MCH receptor therefore have an 10 anorectic effect and

a) Mbfe StHrdvARL BrelsRicthidProlh@ad nent of obesity. Testing for
an anorectic effect of the conpounds of the inve

tiaqn
Onlyf npByRoFoMMAME AR SICDIRER b CRIBART (i SEHHtals [FBHiRe &L the
Gldrpal nmeasurements to determne | CSO val ues 15
oning of the cDNA for the human MCH receptor,
preparation of a reconbi nant HEK293 cell |ine which
b) SAPLERSeS the hunman MCH receptor, and functiona
measurenents with the reconbinant cell |ine took .
Mapy &f éhei comprmidsf theoinvénsion @esdraigstand gam Jormus th with @pprgpriately

strén%‘oarcﬁ%i[s.ﬁﬂg 'prart%gaﬁarm aft%r7 g%rét?cgﬁ&‘léf]tﬁé ?&?%Oég{ij%%y Ig?[éitcﬁ%)%{a%hy

X

ef erence owever _
usipg as miifthopdadkd: facidroEBBmgBIobs tphas ‘(HeBApay dre ithahe form of

onstruction t he expressi.on. r :
yGiERUPEReS: (iPattoFmC P siT el 470, A8 hR) basl Bt by  simple
tredtivest of a REdtiorREAKe sallt fdvleganGed With sddinrk embsmte sobmiofEDGE

Bi osystens). Functional neasurenents of the cellular

calciumflux after addition of agonist (MCH) in the

¢) DhiesEaeehefckiigandist the invention took place with
the ajd of the FL|PR apparatus fro | ecyl.ar, Devices

The paghp! the stafed m%?calaa /et "B PRy SRGEErI e 0t g

are4Rdilid RGhtEsh] @ltibiof Yael B idlecling idnGhbks \iad ufihe charge on the

measured for exenplary conpounds 1, 2, 5 and 8 under
mofegglar ion (m/z).

Abbreviations

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

following meaning:

NaBH;CN = sodium cyanoborchydride

DMF = N,N-dimethylformamide

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

DMSO = dimethyl sulfoxide

HOBt = 1-hydroxybenzotriazole

HOALt = 1-hydroxy-7-azabenzotriazole
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af orenmenti oned conditions were of the order of 0.01 to
2 M Exenplary conpounds 3, 6 30 and 9 showed | C50
values of from2 to 10 ItM The exanples and

ApDE§RBF at i on net hods detail gfd bel ow serve to illustrate
the i nvention APD62599PC 41 w thout, however,
restricting it. Exanples 5 General explanations a)
Mode of drawi ng the structural forrmulae Only

HGhehyérpchiogeavict ons are depicted for clarity in the

I\ f I t anpl es given. 10 b) Salt
HP?%I‘—HBQI{KE&%%)H&%{CI g%@gﬂn%f)n&% Sap%f the invention are bases
PyB@H =damofrizol- 5-glokgrivfp ol ajppimpsphahiainyhex sfluonsphosphatel s .

n particular, after purification of the conpounds by
C%Pf%%SW%Hﬁ'?Sjé’}eaphy using a trifluoroacetic

aci d-cont ai ni ng nobil e phase "they may be in the form

of 15 hydrotrifluoroacetates. These can be converted
B intlo the free bases shown by sinple treatnent of a
Wi on of the salts for exanple with sodium

carbonate solution. ¢) Units of the characterizing
(R)ehd{ I { At oxon3(4-plientbhehertydit 23 dipdregnikaaolhei ght s i s

N | %y... Peaks .qQbserved in the mass spectrum 20 are
yi](i'y%@g%gpé’&n@é&?ﬁf@ ?eﬁmg%oti ent of the nolar nol ecul ar

ion mass and of the charge on the nolecular ion
(mz). Abbreviations 25 Unless.i ndi%ed ot herw se,

abbrewations in the exanpl her gi nafter have the

oW pani nQ: NaBH3GN rxﬁ‘m‘ncy Q@obor ohydri de
= N, met hijl f or franmi de 30 EDC =
t=( 3- di nefRHy ' o]0 3-ethylcarbodiimde THE =
t et r ahydr of ural —/
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 ml.) was mixed with

sodium triacetoxyborohydride (295 mg) and stirred for 48 hours. Sodium hydroxide
solution (IM) was added, 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 a molecular weight of 460.58
(Ca7H32N403) was obtained in this way; MS (ESD): 461 ([M+H]").

1-(4-oxocyclohexyi)-3-(4-phenoxyphenyl)-1,3-dihydroimidazol-2-one

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 mlL) 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. Triflucroacetic acid (5 mL) was added, and
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
{C21HoN203) was obtained in this way; MS (EST): 349 ([M+H]").
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DMSO = di net hyl sul foxide HOBt =
1- hydroxybenzotri azole HOAt =
1- hydr oxy- 7- azabenzotri azol e APD62599PC 42 HCl=
hl oric acid HPLC = high performance |iquid
APB%%%:%rrat ography PyBOP = ben?otri azol - | '
-yl oxytris(pyrrolidino)phosphoni um hexaf | uor ophosphat e
CDI = carbonyl diirnidazole 5 Exanple 1

AnbIBoudly( 1(4-8ydidreanxgpHedyIPBEROXYFORAN Y] 23—31*11@14115&1@&@10112—6116

oo et e s P A S o
ox y&lﬂh&g }Bc&ﬁﬁﬁdxﬂl&azgﬂ 1-GnePRRNspraRaeRh k- cﬁPmJ}m%mm-s-

dazol one (348 R) - I\I- rroI i di n- acet am de

yiapingg aid) lamdmmxmegv 3t *&ﬁ%CYE w}) Lirdihyionpidggol-arone  was
obt§i9 Hgglgrﬂu@&ggmeborohydrl de (295 ng) and stirred for
48

ours I um hydroxi de solution (IM was added,
and the mxture was extracted with ethyl acetate. The

h | fat
Dot B S RS e Bl BB e b 1 el
LAiopmspipd4.8ideven-§-ieC L OTg)equ reattedtwih 2.8-deethmslyesbylhaine (0.85 g)
by mel!hg}f bs?’%eégf)?uc? gltce[zr%ﬁl__%% O ghiy\@fs 2%@61 ﬁ‘ﬂ-;N@;;) twlgk Sbtained

mt&ts@réydﬂﬂ@&]l) AT X NIYHBY. ( 4- phenoxyphenyl )-1, 3-di hydroi m
dazol - 2-one 20 Method B A sol ution of
4- phenoxyaniline (2.0 g) in DMF (10 nL) was added to a
solution of carbonyldiimdazole (1.8 g) in DVF (30

6-OytlppatylOGpyddit Sryl&finen nut es, (2, 2-
di et hoxyet hyl ) - (1 4- di oxaspiro[ 4. 5] dec- 8-yl )am ne (3.0

eyl L5 B 1 TR g

(14rg))anwdﬁv[§c[ﬁ@ﬂj mlarwjis 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 concenirated. The residue was
purified by chromatography on silica gel. The resulting product (2-cyclopentyloxy-3-
nitropyridine) was hydrogenated in ethanol using palladium(Il} 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 palladinm(II) hydroxide as catalyst. The product with the molecular weight of 177.25
(C11H15NO) was obtained in this way; MS (ESI): 178 (M+H+).

Example 2

Trans-1-(4-cyclopentyloxy-phenyl)-3-[4-(2-dimethylaminoethoxy)cyclobexyl]-
1,3-dihydroimidazol-2-one
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25 the m xture was kept at 80C for a further 5 hours.
After cooling, the mxture was diluted wth water and
extracted with ethyl acetate. The organic phase was
ApSHpkRfe over magnesium sulfagie, filtered and
concentrated. The product wth the nol ecul ar wei ght of
348.41 (C21H20ON2G3) was obtained in this way; M
(ESI): 349 ([ MtH +). APD62599PC 43 Anal ogously,
1-(4- gyclop ntyl oxyphenyl) - 3- (4- oxocyclohexyl) 1,3-dih

@ -2-one O was nedfr o
I opgnt yl gxyanij| ) 7 f\/m\?\i
5- cychagkpﬂyl xprrl )1)-3-(4- |

oxocyclohexyl) 1N dazol 2-one was obt ai ned

from 6- cyclopentQ yr|d|n 3- ylam ne and

" 1- (4- but oxypheny!7)- 3- (4- oxocycl ohexyl) -1, 3-di hydroi m d
Socarzro Ihydridsr{d2 mes wasaddpd i avetne oftrapst dﬂﬂiﬂ&?ﬁnmlmphenyl)é -(4-

ko RPN kb0 5 o B 8 1

evahitioh cB4s@d.dlimtthyhepatohthilehlorise (94 85) wps adsipd nibfidr eighnhoursdhe

T

The? Bégatic Nittde Juas Giriey civerp Hlagqclsmmy myffatelifiite®dydndndomeentrated. The

It
sl e UL AY ot T a8k 2ty mateguta ey o
41325600 VR I-20 0w i gbtabied idnehdxt vy, RIS @Q0: 4 or ((G+HYUr s. After

cooling, the reaction 15 m xture was diluted with

wat er and extracted with ethyl acetate. The organic
TraR 2S£ cyBSpentWaK Bitkn ) B4 WediBx yeyElbhag]) VR ihpR giE izt -one

sul fate and concentrated. The residue was purified by

chromat ography on silica gel. The resulting product

Trabdd St PAMakh®N Y - Sras N FdaBBYT | the)nema mydﬁr@wen@md and
i n et hanol u5|n€ﬁpallad|u 1) Té%YOXIde as cataly

(4-pklopeiylggpbenyi(L.A-dishoxpghdlamiae Theisghtedsrmde prodsg s rined
with l\ﬂﬂwghd e, (Qbﬂlf"ér{&qgft b stdndi 68 YENourdYPhe AldctidaSbiition was

179 Cycl opentyl oxyaniline A m xture of
dﬂmaantth wﬁrén@id t(l@ minturg) waspxghied) with sEml astatg. othe prgapic phase
Mﬁeat Zb?rhyﬁ‘a%%ég 'F?l'(}?ﬁ S, %%g’cd?’ang)c An kM 'I,(héqgsdﬁ‘e)wa\é?ﬁnﬁcd by

ours. After cooling, It
prephirhtive FHPLGV The madust withdheroleadacveight of %tZkﬂ;ﬂl (CodMale), was

ommgghgﬁg@a% &ﬁgggg)@g§ﬂ %@ d with water, 25 dried over

nagnesl un1 and'co ntrated. The residue was
hydrogenated i n et hanol

{4-Cyclopentyloxyphenyl)(2,2-diethoxyethylamine

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 (Cy;H7NO3) was obtained in this way;
MS (ESD: 294 (IM+H]").

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

amines:




using pal l adiun(l1) hydroxide as catal yst.
with the nol ecul ar meight of 177.25

obtained in this way;

M5 (ESI):

178 (MeH) .

The pr

oduct

(C11H1I5NO was
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and

(4-cycl opent yl oxyphenyl ) (2, 2- di et hoxyet hyl ) am ne.
i sol ated crude product was mxed wth DV (2 m) and

TFA (2 m) and left to stand for 12 hours.
reaction solution was 15 diluted with water,

m xture was extracted with ethyl
phase

(C20H26N203) was
([ M:H] T .

20

obtained in this way,;

acet at e.

was dried over magnesium sul fate,

The
and

was react ed by method B with

The

t he

The organic
filtered and
concentrated. The residue was purified by preparative
HPLC. The product with the nol ecul ar wei ght of 342.44

M5 (ESI):

343

(4- Cycl opent yl oxyphenyl ) (2, 2- di et hoxyet hyl )am ne A
suspensi on of 4-cycl opentyl oxyaniline (8.86 @),

br onpacet al dehyde di et hyl

carbonate (13.8

heated at 80C for 6 hours.
filtration and concentration of the filtrate.

acet al

(13 9),

pot assi
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g) and di met hyl formam de (100 m ) was

Cool ing was foll owed by
The 25
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1)

the nol ecul ar wei ght of 293.41 (C17H27NCG3) was
obtai ned in this way;

The product with




M5 (ESI):

294 ([M+H").

The foll owm ng conpounds were

prepared by nethod A using the appropriate ketones and

30 am nes:

ApNRJseprl ar ESI - M5 ° No.
C27H34NA03 462.60 1463 U\ |

fo

APD62599PC 45 Ex. Structure '
rmyka |Iweight [MHf |
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1. A compound of the formula |,

D=G

O

R1. E [ A—Q
(R2),

in which the meanings are

R1

H, (Gq-Cg)-alkyl, (C1-Ca)-alkoxy-(C1-C4)-alkyl, (Csz-

Cg)-alkenyl, (C3-Cg)-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

additionally be substituted by F, CI, Br, CF3, NO3, CN,
(C1-Cg)-alkyl, O-(Cq1-Cg)-alkyl, S-(C4-Cg)-alkyl, (C1-
Cy)-alkoxy-(C4-C4)-alkyl, (Cp-Cg)-alkylene-aryl, oxo,
CO(R3), CON(R4)(RS5), hydroxy, hydroxy-(C1-Ca)-
alkyl, COO(R86), N(R7)CO(C1-Cg)-alkyl, N(R8)(R9) or

S02CHas;

R3, R4, R5, R6, R7, R8, RS,

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

a group of the formula -{(CR10R11)2-, in which one or

more -(CR10R11)- groups may be replaced by Z, a
bond, C=C, C=C;
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~N 104 o Oo Nffg, 0 C25H39N504 473.62 474 N hN 105
C.o,TojrNN/ C26H41 N502 455.65 1456 JNU ram 106 o
C25H37N502 439.61 j440 J NI ~ i APD62599PC 54 07- -
C26H39N502 453.63 ] 454 N NANcl u 108 o C27H4A1N504
499.66 500 -0 ~~N Nr yAO 7 109 N_ C29H39N502 489. 67
490 ?may ~ON NO -a 110 0 GX5H37N502 439.61 440 ~( N
VONN N-N 111 ~o0 a N - C28H41N504 511.67 512 ~J

N~ ~AN~ ITNJ .. 112 - N C27H39N503 481.64 482 N A Cy
C2 O0'z. 113 CUHUSHHAYREER.SIBO®02/ J-O NV N NAN v
OoHO u

R10, R11  independently of one another H, (C1-Cg)-alkyi,
hydroxy-(C1-Cg4)-alkyl, hydroxy, (C4-C4)-alkoxy-(C1-

Ca)-alkyl, where R10 and R11 in the z groups may in

each case have the same or different meanings;

z 1,2,3,4,5, 6
R59 H, (C1-Cg)-alkyl;
E 3-14 membered bivalent carbo- or heterocyclic ring

structure having 0-4 heteroatoms from the group of N,

O and S, which may optionally have substituents from

the group of H, F, Cl, Br, |, OH, CF3, NO2, CN, OCFj,
oxo, O-(Cq-Cg)-alkyl, O-(C1-C4)-alkoxy-(C1-Ca)-alkyl,
S-{C1-Cg)-alkyl, (C1-Cg)-alkyl, (C2-Cg)-alkenyl, (Csz-
Cg)-cycloalkyl, 0-(C3-Cg)-cycloalkyi, (C3-Cg)-
cycloalkenyl, O-(C3-Cg)-cycloalkenyl, (C2-Cg)-alkynyl,
(Co-Cag)-alkylene-aryl, O-(Cg-Cg)-alkylene-aryl, S-aryl,
N(R12)(R13), S0»-CH3, COOH, CQOO-(C4-Cg)-alkyl,

CON(R14)(R15), N(R16)CO(R17), N(R18)SO2(R19),
CO(R20) and be mono- or bicyclic;

R12, R13, R14, R15, R16, R18
independently of one another H, (C1-Cg)-alkyi,

or
R12 and R13, R14 and R15
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114 ' o ~' N C24H37N502 427.59 428 A~ N Ni 15 ~N
C26H38N402 438.62 439 acJ N o 1170 o N~N C26H36N403
452.60 J453 NRN. ~ | ~ 117 C25H37N502 439.61 440 N
"~ON O YN NTh 1 N C25H37N502 439.61 440 N, t? | |
55 dains: 1. A conpound of the fornula |, RL G A-Q
\KEXNYN Il Il (R)" 5 ©&/in which the neanings are
Rl H (Cl-C8)-al kyl, (Cl-C4)-al koxy- (Cl C4) al kyI

C3- C8)-al kenyl , , (C3-C8 aIan
(10 m)no2 bi - y dﬁéﬁ”&’@?@y of opp y II%Q@% ergwith
to 4 heteroator@ éq{lﬁ%&g aftérﬁn?ot %1(9{ QH@yOJreOMrgﬁﬂi a 5-6

nitrogen and suI ere e ring system nay
addi ti onal | y be nserbbefedutiegl vihyich;, aghrt fBsm tDIéSnltrN@n atom,

N may also include 0-1 further heteroatoms from the

group of N-(C1-Cg)-alkyl, oxygen and suifur;

R17, R19, R20
independently of one another H, (C1-Cg)-alkyl, aryl;

X a bond, a group of the formula -(CR21R22)y-, in which
one or more -(CR21R22)- groups may be replaced by
Y;

Y 0, CO, N(R23), S, SO, SOgy;

R21, R22 independently of one another H, (C1-Ca)-alkyl, where

R21 and R22 in the y groups may in each case have

the same or different meanings;

y 1,2,3,4,5,6;

R23 H, (C1-Cg)-alkyl;

D, G CHorN;

R2 OH, O-+{Cq-Cg)-alkyl, O-(C1-Cy4)-alkoxy-(C1-C4)-alkyl,
(C1-Ce)-alkyl;

n 0,1,2,3,4;




10

15

20

25

(C1-C6)-al kyl, O (C1-C8)-al kyl, S-(Ci1-C8)-alkyl, (C1
15 C4)-al koxy- (C1-C4)-al kyl, (Co-C8)-al kyl ene-aryl,
oxo, COR3), CON(R4) (R5), hydroxy, hydroxy-(Cl-C4)-
al kyl, COQ(R6), N(R7)CQ(Cl-C6)-al kyl, N(R8)(R9) or
S2CH3; 20 R3, R4, R5, R6, R7, R8, RO, independently
of one another H, (Cl-C6)-abRyl; K a group of the
formula - (CRLOR11)z-, in which one or nore

CRLOR11 h Laced by Z, 25 bopd
cc o 56 2 DIREHRAkSS) 36 tsrlerdieridnity W may

d dent | f
Ih; dfgi; ((e?:l 3(’:4;) &%Eﬁea@% Ig'eﬁet?roazt@% qgle&{ac'%rgn he group of

C4) - al kyl, wher eoﬂﬂgénanﬁtrﬁgén iand Iselfar, gwbeses thmylngn system
each case have the same or different neanings; z 1,
3, 4, 5 6; 10 rRB9 aﬂdltlmlal%beaslkmututed3b\14CnE(Bm)ea1Il§yjene—

bi val ent carbo- or heterocyclic ring structure having

0-4 het eroat ons {(Ra}XRE5YrRUDI, r, KF3, NEHICHE, (CHiCH)-alkyl,
may optional | y have substituents from 15 the group of

H F, d, B i i
5 (C1- 06} - 2l kyl | OO SORIIESG 1 Eh AL Co0P Pz, (Co-Co)

S- (C1- C8) - al kyl |
C8)(- cycl B)alakyly alk?én%lagk‘g %gl(%l pﬁj@f@dmm%)( B9droxy,

| oal k I, O - @i Q 3ah&: -C
%C( oCaO Cg;]yal kyl ﬁ%o?&??&)( )Ke@)q aﬁl:%ﬁaengar)b/l DH-Col

Saryl, N(RL2 COOH,
cog{m ce§ al L(ﬁkﬁ)orﬁgcﬁ'g'?v

R26, R27, R28, R29, R30
independently of one another H, (C1-Cg)-alkyl;

A a group of the formula -(C(R31)}R32))m-, in which 0-2
members may be replaced by an element from the

group of O, S, N(R33), CO, SOg;
m 0,1,2,3,4,5;

R31, R32, R33
independently of one another H, (C4-Cg)-alkyl, aryl;

R24, R25 independently of one another H, (Cq-Cg)-alkyl, -
(CR34R35)-R36, (C1-C4)-alkoxy-(C4-Ca)-alkyl, (Ca-
Cg)-alkenyl, (C3-Cg)-alkynyi, CO-(C1-Cg)-alkyi, -CO-
(CH2)o -R386, CO(C(R37)(R38))gN(R39)(R40),

CO(C(RA1)(R42))sO(R43); or R24 and R25 form

together with the nitrogen atom to which they are




10

15

20

25

30

CON(R14) (R15), N(R16) CO(R17), N(R18)S02(R 9),

CO(R20) and be nono- or bicyclic; 25 R12, R13, R14,
R15, R16, R18 independently of one another H,
(C1-C8)-al kyl; or R12 and R13, Rl14 and R15 57

i ndependently of one another;, optionally together with
the nitrogen atomto which i%hey are bonded, a 5-6
nmenbered ring which, apart fromthe nitrogen atom

o 52 \TeLeO ol i R R oy

R19, R20 i ndepengtenithichfapainteframothlenitrblgen atom may include

(C1-C8)-al kyl, aryl; 10 X a bond, a grouiaﬁg?f t he
formul a - (CR21 F@iwl addlifionlheterogkums selested fronrthe group

R22) - groups myﬁgqxjg%gzﬂﬁﬁ%eﬂyan 5 Yuroz\)nfh%% thi R ?’rocychc

S, SO SOz epen one anot
H (Cl- C4) - al kylingvegstem R atttﬂtud?%?lyll:m t‘shbst}tu@dow)SF, Cl,
may in each case have the sanme or different neanings;

20y 1, 2, 3, 4,B5CHg, NBRILN, (CCCeEB)kybl By Cy-CdyaB@HCq-
or Ny 25 R2 OH, O (C1-C6)-al kyl,

O (C1- C4) - al koxye/ )ik H-kyl-alkyl, Chy§kyalhyt)-alkyl, (Cg-
Cg)-alkylene-aryl, oxo, CO(R44), CON(R45)(R46),

hydroxy, COO(R47), N(R48)CO(C1-Cg)-alkyl,

N(R49)(R50) or SO2CHg3;
0 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, (Cq-Cg)-alkyl,

hydroxy-(Cq-Cg)-alkyl, OH, (C4-C4)-alkoxy-(C1-C4)-
alkyl;

R37, R38, R39, R40, R41, R42, R43, R44, R45, R46, R47, R48,
R49, R50

| independently of one anather H, (C1-Cg)-alkyi;

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-(C1-Cg)-alkyl, oxygen and sulfur;
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no, 1, 2, 3, 4, 3058 QNR4)(R25), a 3to
8-nmenbered ring which may include O to 3 heteroatons
selected fromthe group of oxygen, nitrogen and

sul fur, where the ring system may additionally be
substituted by (CO-C4)-al kylene 5 N(R24) (R25), F, O,

Br, CF3, N2, CN, (Cl-06)-al®yl, O (Cl-C8)-alkyl,
(Cl-C4) - al koxy-(Cl1-C4)-al kyl, (C0-C8)- al kyl ene-aryl,
0Xxo, R26) , C(]\I R27) (R28 dr oxy

hydr oxyR3€1- C4) - @at&a@@% a“‘N RSO) OE(\leCQB;ikalene aryl,
al kyl or SO2CH3; 10

i ndependent |y of CQMR&?&R@) N(%@IR@) ?anﬁynemhesed mono-

o o e AR T s ne
group of 0, S, NIEB&hetiOatdhR from Ghed gloud 6f N, O 3Rd S, and

R31, R32, R33 m&sﬂpendently of one another H,
(C1- C8) - al kyl TR 4mepaliered ddiendeay | wostrisre further

ther H (Cl-C8 CR3
??:2 ci; al k(()xy (%’:)i @fdjgfﬁ Fﬁ %:% ég %BFF&P%%B, NOz, CN,

(C3-C8) - al kynyl CO(C1C8 k CO (CH2)o -R36,

CO( O R37) ( R38) ) qRCR39) 140 (Qeé@kiemu)(@m@»a'@&%% ~C4)
or R4 and R25 form together with the nitrogen atom

to which they arak@9 S-(Cq-Cg)-alkyl, (Cq-Cg)-alkyl, (Ca-Cg)-alkenyi,

(C3-Cg)-cycloalkyl, 0O-(C3-Cg)-cycloalkyl, (C3-Cg)-
cycloalkenyl, O-(C3-Cg)-cycloalkenyl, (C2-Cg)-alkynyi,
0O-(Co-Cg)-alkylene-aryl, (Co-Cg)-alkylene-aryl,

N(R55)(R56), CO(C{-Cg)-alkyl, COO(R57) and S(O),
(R58);

u 0,1, 2;

R51, 52 independently of one another H, (C1-Cg)-alkyl, (Co-

Ce)-alkenyl, (Cp-Cg)-alkylene-aryl;
R53, R54  independently of one another H, (C1-Cg)-alkyl;
R55, R56  independently of one another H, (C1-Cg)-alkyl;

R57 H, (C1-Cg)-alkyl, (C2-Cg)-alkenyl, (Cp-Cg)-alkylene-
aryl;
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bonded a 4 to 10-nmenbered nono-, bi- or spirocyclic

ring which, apart fromthe nitrogen atom nay include

O to 4 addi-tional heteroatons selected fromthe group

of oxygen, nitrogen and sul fur, where the heterocyclic

5 ring systemnmay additionally be substituted by F,

a, Br, CF3, N2, CN, (Cl-Co)-alkyl, O(C1-C8)-al kyl,
(Cl- 4)-al koxy-(Cl-C4)-al kyl, hydroxy-(Cl-C4)-al kyl,

(CO C8)-al kylene-aryl, oxo, CQ(R44), CON(R45)(R46),

hydr oxR58000( Ra 7§G1-SgRatky CaB-G0- c@mlaeeneyll arormat:c ring system
N(R49) (R50) or SO2CH3; 0 0,1, 2,3, 4,

i ndependent | y of Whis8 maytaeenprize 4-2 fyrthgr Mteroamnp@zﬂrom the

AR Ll e L G e
?my R47, R4S, F@Zg I%’58 ind% endent ﬁcc??ﬁg)ﬁa"ﬁi g_ﬁé?_CS)-

H, (Cl-C6) - al kyl 3kR39 and R4O R45 and R46, R49 and
R50 25 mdependentYy of one another, optionally
together with the nitrogen atomto which they are

bonded_a, 5-6 , nenbere in ich, art fromthe

ni t r og@! g'leo'ﬂ}?ys'%?%& Ef"?’%&e}lgﬂﬁ%gdhf §9r t her
heteroatons fromthe group of N-(Cl-C6)-al kyl, oxygen
and sulfur; 30 60 R36 OH, O (Cl-C6)-alkyl,

O (CO CB) - al kyl ene-aryl,
2. A compound of the formula I as claimed in claim 1,

in which the meanings are

R1 (C1-Cg)-alkyl, (C1-C4)-alkoxy-(Cq-Cg)-alkyl, a 3 to 10-
membered mono-, bi- or spirocyclic ring which may
include 0 to 3 heteroatoms selected from the group of

oxygen, nitrogeh and sulfur, where the ring system

may additionally be substituted by F, ClI, Br, CF3, CN,
(C1-Cg)alkyl, O-(Cq-Cg)-alkyi, (Cg-C2)-alkylene-aryl,
oxo, CO(R3), CON(R4)R5), hydroxy, N(R7)CO(C1-

Ceg)-alkyl, N(R8)}R9} or SO2CHg;

R3, R4, R5, R7, R8, R%
independently of one another H, (C1-Cg)-alkyl;

K a bond, OCHp, CHo0_ (C(R10)(R11))z, C=C;
z 1,2,3, 4

R10,R11  independentiy of one another H, (C1-Cg}-alkyl;
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CON(R51) (R52), N(R53)(R54), 3-12 nmenbered nono- bi- or
spirocyclic ring which may conprise one or nore

het eroatons fromthe group of N, 0 and S, and 5 the

3-12 nenbered ring-may conprise further substituents
such as F, d, Br, I, O4 CE3, NO, CN, OCF3, oxo,

O (C1- CB) - al kyl, (Cl-C4)-al Béxy- (Cl-C4)- al kyl,
S-(Cl1-C6)-al kyl, (Ci1-C6)-al kyl, (C2-C6)-al kenyl,
(C3-C8)-cycloal kyl, O (C3-C8)-cycloal kyl, (C3-C8) 10

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

O (CO €8) - al kyl e andbetddd Kikdleat kodrshe ol Méterocyclic ring
N( R55) (R56), CQ(Cl-C6)-al kyl, R57) and S(Ou

(R58): 15 u 0, 1, Strugtgre, hagng {14 fiereatarys domiee group of N,

SR ——
one anot her H, }(—ﬁl‘(@&%{%:Fkﬁfégsoggérzhnﬂ%ewréﬂ%’ 0-

of one anot her

(O (Bl Bl R Tl S0

ring systemwhich may conprise 0-2 further heteroatons
fromthe group G)-alkelr Ggesorokphdsodna- silanyt. NG 26R13),
substituted by F, d, Br, CF3, NO2, CN,
(C1-C8)-al kyl, BQEICHR) - 5 &A(RYB)CAMITThe N(R18)S0O2(R19),
physi ol ogically tol erated salts thereof.

CO(R20) and be mono- or bicyclic;

R12, R13, R16, R18
independently of one another H, (C1-Cg)-alky!;
R17, R19, R20

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

X a bond, -CH2-CHo-;

D, G eitherDisNand GisCHorDisCHand Gis NorD
and G are both CH;

R2 OH, O-(Cq-Cg)alkyl, O-(C1-Cg)-alkoxy-(C1-Cy)-alkyl,
(C1-Cg)-alkyl;

n 0,1, 2;

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 system may be additionally substituted by

N(R24)(R25), F, Cl, Br, CF3, NO2, CN, (C1-Cg)-alkyl,
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10 2. A conpound of the fornmula | as clainmed in claim

1, in which the neanings are Rl (Cl1-C8)-al kyl,
(Cl-C4) - al koxy-(Cl-C4)-alkyl, a 3 to 10- nenbered

nmono-, bi- or spirocyclic ring which may 15 include O
to 3 heteroatons selected fromthe group of oxygen,

ni trogen and sul fur, where the ring system nmay
additionally be substituted by F, d, Br, CF3, CN,

(C1- C6) -al kyl, O (Cl-C8)-al kyl (COCZ)-aI kyl ene-aryl,
oxo0, CO(R3), CONCRIG(-Ra)- alﬁwc{ﬁv@zﬂ k&) (-Ch)-ag, (Co-Ca)-
C6) - al kyl, N( R8)(R9;-‘9 or SQ2CH3; R4, R5, R7, R8, RO

i ndependent |y of abiy, %Wh@omq&ﬁﬁﬁ)‘@ﬁm?ﬂ('@@ﬁ hydgoxy,
bond, OCH2, CH20O m&&quo (Rll)%)fl z

R O RL1 indepenf | olq{é@(ﬁig) N(R30)CO(C1 Ce)-
(C1-C8)-al kyl; 62 E 3 8 nenbered bival ent carbo- or

het erocyclic [ nglkyt o8Oaklzhavi ng 0-4 het er oat ons
fromthe group of N, 0 and S, which nay optionally

have substituents from 5 the group of H F, d, Br,

0(01 %Z)ﬁl\%kog?a %5 0, E;lu C6)S— ?lcliyl 06) - al kyl |
S0 OB, ah?@fﬁ%@ﬁﬁ@% of ﬁﬁ%ﬁ@%‘%&&”&@?ﬁ%@%m and

be nono- or bicyclic; 10 R12, R13, R16,
i ndependently of one another H, (Cil- C8) aI kyl; R17,

R19, RRO -(C(R31)}R32))m- In which 0-2 members may be
replaced by an element from the group of O, N(R33),
CO;
m 0,1,2, 3 4
R31, R32, R33

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

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

(CH2)o-R36, CO-(Cq-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, (Cq-
Ce)-alkyl, O~(C4-Cg)-alkyl, 0X0, CO(R44),
CON(R45)(R46), hydroxy, N(R48)CO(C1-Cg)-alkyl or
N(R49)(R50);
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i ndependently of one another H, (Cl-C8)-alkyl, aryl;
15 X a bond, -CH2-CH2-: D, Geither Dis Nand Gis CH

.or Dis CHand Gis Nor D and G are both CH 20 R2

OH, O (Cl-C6)-al kyl, O (Cl-CA)-al koxy-(Cl-C4)-al kyl, .
(Cl-C6)-alkyl; n 0, 1, 2; 256 QN(R24)(R25), a 3 to
8- menber ed nonocyclic ring 6&hich may include O to 3
het er oat ons sel ected from the group of oxygen,
nitrogen and sulfur, where the ring system nmay be
additi 8nal Iy sub8t1tdiediby NR24)(R25), F, d, Br,
CF3, N2, CN, (Cl-C6)-alkyl, 63 O (Cl-C8)-alkyl,
(Cl-A4) - al koxy-(Cl-C4)-al kyl, (COC8)- al kyl ene-aryl,
oxo, CH3E826), CODHRE?)( REhbetddmexy. or bicyclic ring which may
hydr oxy- (Cl- C4) - al kyl, COQ(R29), N(R30) Cl- CG?

al kyl or SO2CH3; CEMpH%e OReOr More heteyoalrys from the group of
i ndependent |y ofyo t ker -6 - , :
-(C(FF)esl)(Rsz))mNi nr@vﬁlﬂghgg ﬁmneﬂjo%rg(}f’ra@ﬁéer?@ fihg may
repl aced by an etampmde furtiart substitimnts alich, alNFRII) ,Br, OH,
CO moO, 1, 2, 3, 4; 15 R31, R32, R33 independently

of one anot her HF$.Coxao)O-&04e)-adity (CREE)-as O-(Cpo-Cz)-
i ndependently of one another H (Cl-C8)-alkyl, -

(CH2) 0- R36, CO- (dMyl&ifa-atll K¥do-CoJ-aRytenandylRERl NORSB)(R56);

R44, R45, R46, R48, R49, R50
independently of one another H, (C1-Cg)-alkyl;

R55, R56 independently of one another H, (C1-Cg)-alkyl;

and the physiologically tolerated salts thereof.

3. A compound of the formula | as claimed in claim 1 or 2,

in which the meanings are:

R1 (Cq-Cg)-alkyl, (C4-C4s)-alkoxy-(C1-Cyq)-alkyl, a 3 to 10-

membered mono- or bicyclic ring which may include 0
to 2 heteroatoms selected from the group of oxygen,

nitrogen and sulfur, where the ring system may

additionally be substituted by F, CI, Br, CF3, CN, (Cq-
Cg)-alkyl, O-(C1-Cg)-alkyl, oxo, CO(R3), CON(R4)(R5),

N(R7)CO(C1-Cg)-alkyl, or SO2CH3;

R3, R4, R5, R7, R8, R9
- independently of one another H, (C1-Cg)-alkyl;
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20 together 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 heteroat.ons selected fromthe group
of oxygen, nitrogen and sul fur, where the
heterocyclic ring 25 systeméfay additionally be
substituted by F, d, (Cl- C6)-al kyl, O (Cl-C8)-alkyl,
oxo, CO(R44), CON(R45)(R46), hydroxy,

N( R48) CQ( C1- C6) - aI kyI or N(R49)(R50); 64 o

0,1,2,34;, R36 i cyclic
ring ch may @&%\dr &%%egnﬁgqﬂg% Sjét }émg *from
the group of 5 N, 0 and S, and the 5-10 nenbered ring
may conprise further substituents such as F, d, Br,
OH, Cg3, oxo, Off€l-C6)-alkyl, (Cl-C6)-alkyl,

O (COC2)- al kylene-aryl, (COC2)-al kyl ene-aryl and
N(R55) (R56); 10 R44, R45, R46, R48, R49, R50

i ndepe ne anot H (Cl-C6)-al kyl ; R55
R56 | nE@§ R]ﬁntl’? gpepgent E(rﬂitqm@raﬂqth%fdi Q@‘BT)26 lyh 15
and the physiologically tolerated salts ther eof 3. A
compound of the formula I as clainmed in claim1 or 2,

in whigh the m%”?”@ﬁe@b@redz%l\%eﬁtcéa% al kWétBFOéZyCiIC ring
(Cl-C4) - al koxy-(Cl1-C4)-al kyl, a 10- nmenb

mono- or bi cycl igrudtwg Mg Orﬁajﬂetaﬁ@am@ front theegroup of N,

kiR T T ——

the group of H, F, CI, Br, OH, CF3, NO3, OCF3, O-(C1-
Ceg)-alkyl, (C1-Cg)-alkyl, (C2-Cg)-alkenyl, N(R12)(R13),

S05-CHg, CO(R20);

R12, R13  independently of one another H, (C1-Cg)-alkyf;

R20 independently of one another H, (C1-Cg)-alkyl;

X a bond;

DG both CH;

R2 OH, O-(Cq-Cg)-alkyl, O-(C1-Cy)-alkoxy-(C1-Cq)-alkyl,
(C1-Cg)-alkyl;

n Oor1;

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 suifur, where the

rng system may additionally be substituted by
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25 additionally be substituted by F, d, Br, CF3, CN,
(C1- CB)-alkyl, O(C1-C8)-al kyl, oxo, COR3),

CON(R4) (R5), N(R7)CQ(Cl-C6)-al kyl, or.SRCH3; R3, R4,
R5, R7, R8, RO 30 independently of one another H,
(C1-C8)-al kyl; 65 K a bond, OCH2, CH20Q,

(C(R10)(R11))z, C=C, 1z 1,2665 R10, R11 independently

of one another H, (Cl-C8)-alkyl; E 5-7 nmenbered

bi val ent carbo- or heterocyclic ring structure having
0-2 het eroat oms N(RB4}R25yrieu@l, ddr, \CF3, 1009, BNl (S4-Cg)-alkyl,
whi ch may optionally have substituents fromthe group

fH F O, B 1 | K haCa
(1. 08) - alkyl . | oQﬂ; 6y Al kenylc1%(5:éa1”§&2y£:q CHPU! %CS)

CQ(R20); 15 R12 alR}Bnk endsot | y G angUM{R2I7)(R28
(C1-C8) - al kyl ; RIZR% |ng‘g§gndently of (ﬁ]zemanotggg ,)( )
(C1-C8)-al kyl; Mysrokend; Zﬁydioxﬁ(b@tah)@kleZ O-COO(RZQ)
O (C1-C6) - al kyI O (Cl1l-A4) - al koxy- (C1-C4) - al ky

(C1-C6)-al kyl; 2 3to

8- nenber ed mnoc@cﬁ@g{q(r%%%%ﬁp%é%ﬁyﬁude Oto 3

het eroatons selected from the group of oxygen,

nitrogen and _sulfur, where the 30 ring system may

addi t i R8I Rg7pR28,B4%i ke ed by 66
(C1-Cg)-alkyl;

A a group of the formula -(C(R31}R32)m- in which 1

member may be replaced by an element from the
group of O, N(R33);

m 0,1, 30r4;
R31, R32, R33
H;

R24,R25 independently of one another H, (Cq-Cg)-alkyl, -

(CH2)o-R36, CO(C4-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,
(C1-Cg)alkyl, O-(Cq-Cg)-alkyl, oxo, CO(R44),
CON(R45)(R46), hydroxy, N(R48)CO(C4-Cg)-alkyl or
N(R49)(R50);
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N(R24) (R25), F, d, Br, CF3, N2, CN, (C1-0Cs6)-alkyl,

O (Cl-C8)-al kyl, (Cl-4)-al koxy-(Cl-CA4) -al kyl,

(CO C8)- al kyl ene-aryl, oxo, CO(R26), CON(R27)(R28), |
hydr oxy, hydroxy-(Cl-C4)-al kyl, COQ(R29), 5
N( R30) CQ( C1- C6) - al kyl or SOZCH3 R26, R27, R28, R29,
R30 (Cl-CO al kyl ; 10Aag|53up of theforrmla

-(C(R31)(R32))m in which 1 nenber may be replaced by

an element fromthe group of 0, N(R33); mO,1, 3or4;

15 R31, R32, R33 H, R24, R25 independently of one

anot herg H, (Cl1- C&j-qabkgl,‘; 20 (CH2) 0- R36,

CQ(C1-CB) - al kyl '"R24’ and R25 form together with

t he nitrogen atomto whi ch they are bonded a 4 to

10- d | ri.n
apart T the mQtosa el e s ocinnich may

addi tional heter @@l‘rgﬁﬁes@ﬁee@? %%rfarr%féﬁdaa@or%qwn%e?gﬁoup of
oxygen, nitrogen an ul fur, where the heterocyclic

ring system may &Hdﬂl@ﬁhl$,ya®‘él §fu$)351110utm@nb§ere€l rflg may

(CL-Cg) -al kyl . OclfghCB)g HiQents i Cl, Br, OH,
CON( RA45) ( R46) | B, H@ 3%)9885( B SUSS Br
N( R49) (R50) ; 57y o, 8(ChcAalkRP ( Y (@H Cé Ryt, 0-(Cg-Ca)-

menbered nono- or g’l cyclic ri'ng
alkylene-aryl, (Cg-Ca)-alkylene-aryl and N(R55)(R56);

R44, R45, R46, R48, R49, R50
independently of one another H, (C1-Cg)-alky!;

R65, R56  independently of one another H, (C1-Cg)-alkyl;

and the physiologically tolerated salts thereof.

4, A compound bf the formula | as claimed in claim 1,
in which the radicals R1 and R2, index n and the groups K, E, X,
D=G, Q and A have the following meanings

R1 H, (C4-Cg)-alkyl, (C4-Cy)-alkoxy-(C4-C4)-alkyl, 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, {C4-Cg)-alkyl,
O-(C1-Cg)-aikyl, (C1-Ca)-alkoxy-(C4-Cy)-alkyl;

K 0, a bond, C=C, CO, OCH,, OCH,CHj;
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5 conprise one or nore heteroatons fromthe group of
N, O and S, and the 5-10 nenbered ring may conprise
further substituents such as F, d, Br, OH  CF3, oxo,
O (Cl-C6)-al kyl, (C-C6)-alkyl, O (COC2)-

al kyl ene-aryl, (CO C2)-al kyI6 ne-aryl and N(R55) (R56);
10 R44, R45, R46, R48, R49, "R50 i ndependently of one
anot her H, (Cl-C6)-alkyl; R55, R56 independently of

one angther H, (@.5C8) i heg.
physi o%gl cally tGJoI er at edtﬁf Tjt s':htgﬂg g%'#. _ ﬁ'?a'li_”Eoera&Bﬂa or
of OIt heI f or mul adl ms;erob\gamedmlgn stiuature Lhaving V\OJZCmdt@IQJatoms
radicals Rl and R2 ex n a t he groups
20 D=G Q and A HERt 'Fw@wﬁﬁw g)ﬁ‘eﬁrﬁ n\gBlChlmﬂy optionally
(C1-C8) - al kyl, Uﬁ%v@”shb@bﬂﬁ%\f\%s frbrht ﬁ:@ p’(ge angi gBr OXo0,

8- menber ed nonocyclic rin

het er oat ons sel e&-6eh- Cﬁ)eadkylhe gr ouﬁ) Cﬁirﬁx)y@my-@ -Cy)-alkyl,
nitrogen and sul f g IE e the ring system may
additional Iy be ubSerekYed by F, C, Br,

(C1-C6)-al kyl, O (C1-C8)-alkyl,

(C1L-A4) - al koxy (Cl-C4)-al k K 0, a bond, C=C, CO
oo, 85066 CB6Hs, Gt St OaHbot

bi val ent carbo- or heterocyclic ring structure having
0-2 heteroatons fromthe group of N, 0 and S, which
may opD=@hal |y OCa€CsubigENt MNesttrs: from the group of H,
F, d, Br, oxo, 5 O (G -C6)-alkyl,

O (Cl-A4)-al koxy- (G -C4) - al kyl,

R2 OH, O-(C4-Cs)-alkyl, (C1-Cg)-alkyl;
n 0,1, 2;
Q a group of the formula N(R24)}R25), a nitrogen atom

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)XR25), F, (C4-Cg)-alkyl, O-(Cs-
Cg)-alkyl, (C4-Cy)-alkoxy-(C4-Cy)-alkyl, (Co-Cs)-
alkylene-aryl, oxo, CO(R26), N(R30)CO(C4-Cg)-alkyl or
SO,CHj3;

R24,R25  independently of one another H, (C1-Cs)-alkyl, {C4-Cy)-
alkoxy-{C4-Cy)-alkyl, CO(C+-Cg)-alkyl, or R24 and R25
form together with the nitrogen atom to which they are
bonded a 4 to 8-membered monocyclic ring which,
apart from the nitrogen atom, may include 0 to 1
additional heteroatoms selected from the group of

oxygen, nitrogen and sulfur, where the heterocyclic
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(G -Ce)-al kyl; X a bond, CH2CH2, CH2CH2CH2, OCH2CHZ;
10 D=G CH=CH, CH=N, N=CH, R2 OH, O (G -(®) - al kyl,
(G-C6)-alkyl; n O, 1, 2; 15 Qa group of the for mul a
N(R24) (R25), a nitrogen atom containing 4 to

8- membered ring which, apart fromthe nitrogen atom
may al so conprise a further %§-2 heteroatons fromthe
group of oxygen, nitrogen and 20 sul fur, and where the

85V I A S b0 (01

(Cl1- C4) - al koxy- ( akylCN(R4B}YO(C{-Ce)-aRYl-ordl(RA)RED)ar y ,
oxo, CO(R26), N(R30)CO(G -C6)-al kyl or S02CH3; 25
R24, R25 independently of one another H,
(G -C8)-al kyl, (Cl1-C4)- al koxy-(Cl-C4)-alkyl,
COCt-C8)-alkyl, or R2Z4 and R25 formtogether with
the ni RuggrAgaRgM to which they are bonded a 4 to
8- menber ed nonocyclic ring which, 30 apart fromthe
nitrogen atom nmay include O to 1 additiona
het er oat oms sel elfgegerdeni ofongrangtherH, @dy@@nﬁlkw
nitrogen and sul fur, where the heterocyclic 69 ring
system may additi onal |y be substituted by (G -C6)-
al kyl, N(R48) CO(Cl1-C6)-al kyl or N(R49) (R50); R48, R49,
R50 5 i ndependently of one another H, (Cl-C6)-alkyl;
R49 and R50

optionally with the nitrogen atom to which they are
bonded a 5-6 membered ring which, apart from the
nitrogen atom, may also include 0-1 further
hetercatoms from the group of N-(C1-C6)-alkyl,

oxygen and sulfur;

R26, R30
independently of one another H, (C4-Cg)-alkyl;

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

m 0,1,3;

R31, R32, R33




10

15

20

25

30

R49 and R50 optionally with the nitrogen atomto which
they are bonded a 5-6 nenbered ring which, apart from
the 10 nitrogen atom may al so i nclude 0-1 further
heteroatons fromthe group of N (Cl-C6)-al kyl, oxygen
and sul fur; R26, R30 15 inde7oendently of one anot her

H (G -06)-al kyl; Aagroup&f the formul a '
-(C(R31)(R32)m, in which 1 nenber may be repl aced by
an elenment fromt.h r of 0, N(R33); ,20 0,1, 3;
R31, R32, R33 70 '“&?&%ﬁ@ﬁﬁ%ﬁf PQQ@P%E‘% *&r(gﬂﬁgb'aw- dryl.
(G -C6)-al kyl, aryl. 5. A conpound of the formula | as
claimed in any of clains 1 to 4, wherein 5 D and G
are eadh ceprpasindpofcthepfumiilad ashelafroednin zany ak cliimsnedo 4,
in any erginairrs | to 3 or 5, 10 wherein Ais a group
of the tornula -(C(R31)(R32))m in which 0- 2 nenbers
may be replaced by an elenent fromthe group of O,

N(R33), CO, 15 where misl,2,3,4; and
D and G are each CH.

6. A compound of the formula | as claimed in any of claims 1 to 3 or 5,
wherein
A is a group of the formula -(C(R31}R32))m- in which 0-

2 members may be replaced by an element from the
group of O, N(R33), CO;

where
m is1,2, 3,4,
and
R31, R32, R33
are independently of one another H, (C1-Cg)-alkyl, aryl;
and

Q s N(R24)(R25);

where

R24, R25  are independently of one another H, (Cq-Cg)-alkyl, -

(CH2)0-R36, CO-(C4-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
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R31, R32, R33 20 are independently of one another H,
(C1-C6)-alkyl, aryl; and Qis N(R24)(R25); 25 where
R24, R25 are independently of one another H,

(C1-cC8)-al kyl, - (CH2)0-R36, CO (Cl1-C8)-alkyl, or R24
and R25 form together with the nitrogen atomto which
they are bonded a 4 to 10- nehbered nono-, bi- or
spirocyclic 30 ri ng V\,hi ch, apart fromthe nitrogen

atom may include 0O addi ti er gat ons o
sel ected fromthé )%38[]10“ 0987 anQ)&‘/’B% W%ﬁf?rt%gﬁt%ﬂ@ydlc ring
sul fur, where the r cl,
addi tional Iy be s%/égelrﬁ rﬁ?% dgﬁlOEalpy%)e S{@it’tﬂ@%ﬁl kyCl (C1-
0-(C -C8)-al kyl @, CON( R45) (R46) ,
hydr oxy, N(R48) céjeéla'@d) al I9(Coks)-glky R49) RE0) : GO(R44),
1s0,1,2,3,4; R36 is OH 5-10 nenbered nono- or
bi cyclic ring \/\hiQ{BN(B@S)ﬂﬁﬁBhomdrbxse N{RA®ICOE LCq)-alkyl or
het erocatons fromth roup of N, 0 and S, and the
5-10 nmenbered ri hY R%&?( R&Binpri se further substituents
such as F, d, Br, OH CF3, oxo, O (Cl-Co)-alkyl,
(C1-Co) - al kyl, O(COCZ)- al kyl ene-aryl ,
(CO- Q)0 al kyl eneisatyl, Ar8] 4N( R55) (R56) ; 15 R44, R4S,
R46, R48, R49, R50 are independently of one another H,
(C1-C6)-al kyl; and

R36 is OH, 5-10 membered mono- or bicyclic ring which

may comprise one or more heteroatoms from the group
of N, O and 8, and the 5-10 membered ring may

comprise further substituents such as F, CI, Br, OH,

CF3, oxo, O-(C1-Cg)-alkyl, (C1-Cg)-alkyl, O-(Co-Ca)-

alkylene-aryl, (Cg-Co)-alkylene-aryl and N(R55)(R586);

R44, R45, R46, R48, R49, R50

are independently of one another H, (C1-Cg)-alky!;

and

R55, R56 are independently of one another H, (C1-Cg)-alkyl.

7. A compound of the formula | 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;

where

m is0,1, 2,3, 4
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20 R55, R56 are independently of one another H,

(G -C8)-alkyl. 7. A conpound of the formula | as
claimed in any of clains 1 to 3 or 5, wherein 25 Ais
a group of the fornula -(C(R31)(R32))m in which 0-2
menbers may be replaced by an elenent fromthe group
of 0, N(R33), CO where m7zs 0, 1, 2, 3, 4, 30 72
and R31, R32, R33 are independently of one another H,
(Cl-C6)-al kyl, aryl; 5 and Qis a 3 to 8-nenbered
monocy@d ¢ ring which may include 0 to 3 heteroatons

sel ect group of oxygen, nitrogen and
sul furﬁg‘\ll\#égg]ﬁﬂg ring system nay additionally be

G Tyl i g o

(C1-A4)-al kyl, (CO C8)-al kyl ene-aryl, oxo, CCXR26)

CON(R27) (R28), hydroxy, hydroxy-(Cl- C4) -al kyl ,

OOO(RZH)CI, N( R30) CQO( C1- C6) - al kyI or SO2CH3; 15 where
g7 R28, R29, R30 are i ndependent|ly of one

anoth (C1- (‘%)a al e S-BembIsHHBIPRACKic iRy nghichnmay

any of cl ai s Litgudo gctgi% h‘éﬁﬁ%gidﬂns s Wy B4 of

the formula -( I N Whi
oxygen, nitrogen and sulfur, where the ring system

may additionally be substituted by F, CI, Br, CF3, NO2,
CN, (Cq-Cg)-alkyl, O-(C1-Cg)-alkyl, (Cq-Cy)-alkoxy-
(Cq1-Cy)-atkyl, (Co-Cglalkylene-aryl, oxo, CO(R26),
CON(R27)R28), hydroxy, hydroxy-(Cq-Cg)-alkyl,

COO(R29), N(R30)CO(C1-Cg)-alkyl or SO2CHs;

where
R26, R27, R28, R29, R30

are independently of one another H, (C1-Cg)-alkyl.
8. A compound 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 may be replaced by an element from the
group of O, N(R33), CO;

where

m is0,1,2, 3, 4;
and

R31, R32, R33

are independently of one another H, (C1-Cs)-alky!, aryl,
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menbers may be replaced by an elenment fromthe group
of 0, N(R33), CO where 25 mis O, 1, 2, 3, 4; and
R31, R32, R33 are independently of one another H
(Cl-C6)-al kyl, aryl; 30 73 and Qis a 3 to

8- menber ed nonocyclic ring which may include O to 3
het er oat ons sel ected fromthé3group of oxygen,
nitrogen and sul fur, where the ring systemis 5
additigﬂglly substituted by N(R24) (R25) and may

addi ti |y be substituted by F, d, Br, CF3, NOZ2,

CN, -CB) - al kwd , 1oCR) ~ml , . . :

CCL- ool (8 a3 (& pibretell monagalic ring which may
oxo, CQ(R26), CojirkyD(#828)hetdrpdiomsy selected from the group of
hyd -(Cl-CA4) - al kyl 10 9 . .
N R0 bor C1- Co) - kg Rl Besoas S 6 Wheks thexgihg system is
R29, R30 i nd

(ot ool ke | C8BAMERRNY ¥ sObsiRtiRaA! NRIYR2E) and may

one another H, (gddE8haly k¥!substitufddhP-Fi38, Br, CF3, NO»o, CN,
CO (C1-C8)-al kyl, or R4 and R25 form together wth

the nitrogen at om}_gawg@,sgitt%ég le?néﬂg f?:ﬁg"aﬁﬁt’@h(cfcﬂ-

10- menber ed nono:, _
apart from the nifrpgen atom). Myehdsni®® %oxo,  co(rze),
CON(R27)(R28), hydroxy, hydroxy-(C1-Cg)-alkyl,

COO(R29), N(R30)CO(C1-Cg)-alkyl or SO2CHs3;

where
R26, R27, R28, R29, R30

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

R24, R25  are independently of one another H, (C4-Cg)-alkyl, -

(CH2)o-R36, CO-(C1-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, (C1-
Cg)-alkyl, 0O-(C1-Cg)-alkyl, 0X0, CO(R44),

CON(R45)(R46), hydroxy, N(R48)CO(C1-Cg)-alkyl or
N({R49)(R50});

0 is0,1,2,3,4;
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to 2 additional heteroatons selected fromthe group of
oxygen, nitrogen and sul fur, where the heterocyclic

ring systemnmay additionally be substituted by F, O,
(Cl- C6)-alkyl, O-(Cl-C8)-al kyl, oxo, CO R44), 25

CON( R45) (R46), hydroxy, N(R48) CQ(Cl-C6)-al kyl or

N(R49) (R50); o0 is0,1,2,3,4; 744 R36 is OH, 5-10

menber ed nono- or bicyclic ring which may conprise one

or nore_heteroatons fromthe group of N, 0 and S, and

t he 5- RBthenber el$ QthSﬁﬁyme@%meds@omf tondricyclic ring which

substituents sucp as F , Br. OH 3,. 0X0

O (Gi- CB)-al kyl Hla&f_o%rggl%% or 60(%%eg%)gtoms from the group
al kyl ene-aryl, (&ON2D- ahliySengraiyé RA0 MNeRiRrédSg may
R44, R4A5, R46, R48, R49, R50 are independently of one

anot her H, (Cl- CeYMAl& Furtherosubfditugess surBesarke, Cl, Br, OH,
i ndependently of one another H, (Cl-C8)-alkyl. 15 9. A
conpound of the £5pmeKa, 104G 1<tarated. i(R1drs)-adkyicI Qi Ge-Ca)
1to 3, in which the nmeanings are: Rl (Cl1-C8)-al kyl,

(G - C4) - al koxy- (@kyleng-anyikilo-Ca)-alkytenctaryhend b BA5)(R56);
nono- or bicyclic ring which may include 0 to 2

het eroat ons sel ected fromthe group of oxygen, 20

nitrog and-sglku e ring system nay
addi t1 o4 35b§4éulg%§’y\§%’:%é@y F. O, Br, CF3, CN,

S rST I o R P ot

and

R55, R56  are independently of one another H, (C1-Cg)-alkyl.

9. A compound of the formula | as claimed in any of claims 1 to 3, in
which the meanings are:
R1 (C-Cg)-alkyl, (C4-Cq)-alkoxy-{Cs-Cy)-alkyl, a 3 to
10-membered mono- or bicyclic ring which may include
0 to 2 heteroatoms selected from the group of oxygen,
nitrogen and sulfur, where the ring system may
additionally be substituted by F, CI, Br, CF3, CN, (Cy-
Ce)-alkyl, O-(C+-Cg)-alkyl, oxo, CO(R3), CON(R4)(R5),
N(R7)CO(C4-Cg)-alkyl or SO,CHsg;

R3, R4, R5, R7, R8, R9
independently of one another H, (C4-Cg)-alkyl;

K a bond, OCHa, CH0, (C(R10)}R11)),, C=C

z 1, 2;
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25 R3, R4, R5, R7, R8, R9 independently of one another

H (Cl-C8)-al kyl; K a bond, OCH2, CH20,

(C(R10)(R11))Zz, CC 30 z 1,2; 75 R10, R11 .

i ndependent|y of one another H (Cl-C8)-alkyl, E 5-7
menber ed bi val ent carbo- or heterocyclic ring

structure having 0-2 heteroations fromthe group of N,
50 and S, which may optionally have substituents from
the group of H F, d, Br, OH CF3, N2, OCF3, O (G -
C6) - al 310, R1G - Cidedekgently 6Peius pnalhee by (C4-Cg)-alkyl,

N(R12) (R13), S02-CH3, CO(R20); 10 R12, R13

i ndependently of one another H, (C -C8)-alkyl; R20

i ndepemdent |y of sope al ky

bond: it D, G bot L m@@% 01"%%& ﬁgﬁ’ dheterdbyiic ring
(g - CG) al kyl ; Struntummwn@mQRmﬁMdaﬂ:ﬁm framfi;thengroup of N,

8- menber ed I lu
et or oat oms el bt 8B4 foch KEmgPelialy Ty gpettients from

ni trogen and sul grotesfeHt pe i )
addi tional |y be tsltb{Jst it utigit-zlI PyC{?E[\?rrRzUP (§l§7§ m,l-_@%ﬁ O-(Cq

(C1- C6) - al kyl , oc@mkm)(car%ﬂa!kwqcz-os) alkenyl N(R12}R13),
4) - al koxy- (C1- C8) - al kyl ene-aryl, oxo,
C(X)R26),XKI(I(?30) %}3@%@)09 F@P) o) SCH: 30 Reb, R3O
(C1-C6)-al kyl; Il

R12, R13  independently of one another H, (C4-Cg)-alkyl;

R20 independently of one another H, (C4-Cg)-alkyl;

X a bond;

D.G both CH;

R2 0-(C4-Cg)-alkyl, (C1-Csg)-alkyl;

n 0or1;

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 system may additionally be substituted by
N(R24)(R25), F, Cl, (C1-Cs)-alkyl, O-(C+-Cg)-alkyl, (C4-
Ca)-alkoxy-(Cy-Cy)-alkyl, (Co-Cg)-alkylene-aryl, oxo,
CO(R26), N(R30)CO(C+-Ce)-alkyl or SO,CHs;

R26, R30  (C4-Cg)-alkyk:
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76 A a group of the formula -(C(R31)(R32)m, in which

1 menber nmay be replaced by an elenent fromthe group

of 0, N(R33); 5 m0,1,30r4; R31, R32, R33 H 10 R24,
R25 i ndependently of one another H, (G -C8)-alkyl,
-(CH2) p R36, CC(Ci-CS)-aIkyg or R24 and R25 form
together with the nitrogen pon1to whi ch they are

bonded a 4 to 10-nmenbered nono-, bi- or spirocyclic

ring ich, apart fromthe nitrogen atom may include

0 15 1 2 addi ti S8R ObTeRErEUSeHEERAY)RAG- e which 1

group of OXygen,,dhhs0ges, %%dg%spg%{‘% hb%}?]r %éetn'?&nt from the

het erocyclic ring system may

substituted by Fgrédp of OON(REI): al kyl, O (Cl-C8)-al kyl,
oxo, CO(R44), N(R48)CQ(Ci -0C6)-al kyl or N(R49) (R50);
20 0 0,1,2,3,4; R36 5-8 nenbered nonocyclic ring which
may copprise O- e atons fromthe group of N, O
and S, Hgnd t he §5W5§§Fﬁén‘oer ed ring may conprise
further substituents such as F, oxo, O (Cl-C6)-alkyl,

5 T Bl 5Bl "o A

(C1-C6)-al kyl; RB5, R56 independently of one another

H (C-0O-alkyl; 77

R24, R25 independently of one another H, (C4-Cg)-alkyl,

-(CH,)o-R36, CO(C4-Cg)-alkyl, or R24 and R25 form
together with the nitrogen atom tfo 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,
(Ct-Cg)-alkyl,  O~(Cq-Cg)-alkyl, 0X0, CO(R44),
N(R48)CO(C1-Cg)-alkyl or N(R49)}(R50);

0 0,1,2,3,4;

R36 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-(C4-Cg)-alkyl, (C4-Cg)-alkyl, (Co-Co)-
alkylene-aryl and N(R55)(R56);

R44, R48, R49, R50
independently of one another H, (C4-Cg)-alkyi;

R55, R56  independently of one another H, (C4-C)-alkyl;




and the physiologically tolerated salts thereof. 10. A
conpound of the fornula | as clained in any of clains
| te 3, 5o0or 6, wherein 5 Ais a group of the fornula
-(C(R31)(R32))min which I nenber may be replaced by
an elenment fromthe group of 0, N(R33); where 10 m
is 1, 3or 4 and R31, R32, 'R33 are H, 15 and Qs
N(R24) (R25); where R24, R25 independently of one

anot her Cl- C8).- al kyl 20 - o R36,

CO( C1- (ﬁ%ﬂq Q&WYS' Pg'ﬁﬁﬁy B?{%rag@jsgaf(fgrza?ﬁr §¥get her with

the nitrogen atomto which they are bonded a 4 to

10- nenbered nono-, bi- or spirocyclic ring which,

apiPt fAseMmoeeingdiafitbgdarmatlarhasnaginieatcihumy 6 claim®1 to 3,50r

addi ti og%hé}g eroatons selected fromthe group of 25

oxygen, 'nitrogen and sul fur, where the heterocyclic
5ring systemmy additionally be substituted by F, (Cl-

C6) - al kyl, O (Cl-C8)-al kyl, oxo, CO(R44),

N( R48) GO C1- C6) - a% RyGrasip o ReoforRBI) +(CER3 0)(R82Pw- In whiich 1

3, 4, R36 is OR 5 red nonocycl,i,c ring which_m
conprise 0-2 het Z?%EE%EE%?YO trﬁ%'aé?%ﬁy s %,19'565{16"0"%/ the
group of O, N(R33);

where
10 m is 1, 3or4;
and
R31, R32, R33
are H;
15
and Q is N(R24)(R25);
where
R24, R25 independently of one another H, (C1-Cg)-alkyl,
20 -(CH3),-R36, CO(C+-Cg)-alkyl, or R24 and R25 form
together with the nitrogen atorﬁ 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
25 oxygen, nitrogen and sulfur, where the heterocyclic
ring system may additionally be substituted by F, (C;-
Cs)-alkyl, 0-(C4-Cg)-alkyl, 0Xo0, CO(R44),
N(R48)CO(C+-Ce)-alkyl or N(R49)(R50);
30 0 is0,1,2,3,4;
R36 is OH, 5-8 membered monocyclic ring which may

comprise 0-2 heteroatoms from the group of N, O and
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78 S, and the 5-8 nenbered ring may conprise further
substituents such as F, oxo, O (C -C6)-alkyl, (C -C6)-

al kyl, (Co-C2)-al kyl ene-aryl and N(R55) (R56); 5 R44,

R48, R49, R50 are independently of one another H,

(G -Co5)-al kyl; R55, R56 are independently of one

another H, (Ci-C8)-alkyl. 13811. A conpound of the
formula | as clained in any of clains 1 to 3, 5 or 7,

in which Ais a group of the formula -(C(R31)(R32))m,

in which 1 rrenb%h arf) thr 5r@ pnermbaras rieg rep¥ maRIPriscofdrther
the 15 group of , | SAQK-L;~ & 2~y
R31, R32, R33 ar S%H?%gﬁg) 8“?44;%%% . 83eb1ﬁb%ﬁ)e' 12 -Ce)
nmonocyclic ring \aikytOpaly)alisisne-2b| andrN(RSBP(Rm,en
atons, where the ring systemmay additionally be
substituted by (G -C6)-al kyl, (Cl1-C4)-

al koxy {fal T\i-):#d(ﬁf’ (Co_C8)-al kyl ene-aryl. 12. A
conpound d e formula | as clained in any of clains

1 to 3, 5 or 30as indepeadentPof dha snathgr BiupC e Ce)Y-alkyl;
formula -(C(R31)(R32)) m, in which 1 nmenber nmay be

repl aced by an el enent fromthe group of 0, N(R33);

R55, R56  are independently of one another H, (C4-Cg)-alkyl.

11. A compound of the formula | as claimed in any of claims 1 to 3, 5 or

7, in which

A is a group of the formula -(C(R31)(R32))n~, in which 1
member may be rehlaced by an element from the
group of O, N(R33);

where

m is0orf;

and

R31, R32, R33
are H;

and

Q is a 5 to 7-membered monocyclic ring which comprises

1 or 2 nitrogen atoms, where the ring system may
additionally be substituted by (C4-Ceg)-alkyl, (C4-Cs)-
alkoxy-(C4-Ca)-alkyl, (Cp-Cg)-alkylene-aryi.

12. A compound of the formula | as claimed in any of claims 1 to 3, 5 or

8, wherein
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where 5 misOorl; and R31, R32, R33 are H 10 Qis a
3 to 8-nenbered nonocyclic ring which may include O
to 1 heteroatons selected fromthe group of oxygen,
nitrogen and sulfur, where the ring systemis
additionally substituted by R24) (R25) and may
additionally be substituted by F, C, Br, CF3, NC2,

CN 15 (G -C6)-al kyl , C)(Cj CB) al kyl ,

oxo C4C)Cf‘al koxy- (C| C4 ‘%f'le fﬁ’i;‘a @C_jb-ﬁéh{(ﬂzggﬁéewl\&hich ]

hydr oxy- (G - C4) &hlébeer B8 Meplaced b An element f th
N( R30) CO( C1- C5) - al Ky 'ﬁgg(zcm Pihere o7 o e

R28, R29, R30 ar @rQQnO@G) MR@BI),, and R24 R25 are
|ndepeq’g€élily of one another H, (G -C8)-alkyl, 25
(CH2) o 5 CO (C1C5) -al kyl, or R24 and R25 form
toget hgh Wi th thespidgregen atomto which they are
bonded a 4 to 10-menbered nono-, bi- or spirocyclic
ring wiith, apart fromthe nltrogen atom may include
0 to b4 het eroat ons sel ected fromthe group
of 30 oxyden, 'nitrogen and sul fur, where the
heterocyclic rimges$ystem may additionally be
substituted by F, (d- C6)-alkyl, O (Cl-C8)-alkyl,
oxo, CO(R44), N(R48)CQ(Cl-Co6)-alkyl or N(R49) (R50);

Q is a 3 to 8-membered monocyclic ring which may
include O to 1 hetercatoms 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, Cl, Br, CF3, NO,, CN,
(C1-Ce)-alkyl, O-(Cy-Cg)-alkyl, (C1-Ca)-alkoxy-(C4-C4)-
aikyl, (Co-Cg)-alkytene-aryl, 0X0, CO(R26),
CON(R27)(R28),  hydroxy,  hydroxy-(C4-Cy)-alkyl,
COO(R29), N(R30)CO(C4-Cg)-alkyl or SO,CHs;

where

R26, R27, R28, R29, R30
are (C4-Cg)-alkyl;

and

R24,R25 are independently of one another H, (C;-Cg)-alkyl,
-(CH3)o-R36, CO-(C4Cg)-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, (Cs-
Ce)-alkyl, 0-(C4-Cg)-alkyl, oXo, CO(R44),
N{R48)CO(C+-Cg)-alkyl or N(R49){R50);




80 ois 0, 1, 2, 3, 4, R36 is a 5-8 nenbered
nmonocyclic ring which may 5 conprise 0-2 heteroatorrs
fromthe group of N, 0 and S, and the 5-8 nenbered
ring may conprise further substituents such as F,
oxo, O (G -C6)-alkyl, (G - < al kyl,

(Co-C2) -al kyl ene-aryl and N(R55)(R56). 10 13. A
process for preparing conpounds as clainmed in any of
claims 1 to 12, whose A-Qgroup is linked via a
nitrogen atomto the cyclohexylene ring, conprising
the steps of a) prsapar,at oy, of a compound of the
formula Il by reacting 15 ‘cycl ohexadi one with _
1,2-ethylene glycol QO =K 0 (R2)n 1 | b) reaction

P B38ve s CBmpbud dPeTREreb AaNacYde riao g may
SEt0O NH O 20 (RXZdmplide 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, (C1-Ce)-

alkyl, (Co-Cy)-alkylene-aryl and N(R55)(R56).

10 13. A process for preparing compounds as claimed in any of claims 1 to

12, whose A-Q group is linked via a nitrogen atom to the
cyclohexylene ring, comprising the steps of

a) preparation of a compound of the formula It by reacting

15 cyclohexadione with 1,2-ethylene glycol

20

O
(R2),

0
(4
I
b} reaction of the compound of the formuia Il with
OEt

H\ /\/l\
N OEt

I
H

to give a compound of the formula Il}

EtO
O
O N j
H o

(R2),
i

c) coupling of the compound of the farmula I with a primary

amine of the formula
R1 \K/E\X/NHQ




c) coupling of the conpound of the fornmula Il with a
primary -amne of the fornmula RL ~K~E. X~NH2 81 and
subsequent deprotection of the acetal, with

simul taneous cyclization resulting in a conmpound of
the formula IVO zX\NN RL (R2)n IV d) reaction with
a secondary am ne, resulting compounds of 5 the
formula | whose A-Q group is linked via a nitrogen

' E(R2)" 14.
A nedi canent 208 aUPFER Y TOROTIR R & Ble et bikpisimudaneous
as clained aRli-Btignyediting @ %o%p&?nc%ﬁfth%q‘onﬁma v

nmedi canment conpri sing one or nore o e compounds as

claimed in any of clains 1 to 1Q and Jgore
anorectic active ingredients. 1B 16. rpound of
the formula | as cl ai I nX 0 : 1 to 12 for
use as nedi canent f 'eEpr ophyl axi s © reat ment of

obesity. 17. A conpbund of the mula | 4B2%) aimed in
any of clainms 1 to 12 for 20 use as nedi canent flgr

e oo By e bl b, SRR Sl o

A conpound of t 0

3 claims 1 to the fomnula | whose A-Q group is liriked via a nitrogen atom to
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the cyclohexylene ring
A—Q

K~

- R1 E

0
/X“‘NJLN
\—/

(R2),

14. A medicament comprising one or more of the compounds as claimed

in any of claims 1 to 12.

15. A medicament comprising one or more of the compounds as claimed
in any of claims 1 to 12 and one or more anorectic active

ingredients.

16. A compound of the formula | as claimed in any of claims 1 to 12 for

use as medicament for the prophyiaxis or treatment of obesity.

17. A compound of the formula | as claimed in any of claims'1 to 12 for
use as medicament for the prophylaxis or treatment of type |l

diabetes.

18. A compound of the formula ! as claimed in any of claims 1 to 12 in
combination with at least one further anorectic active ingredient for

use as medicament for the prophylaxis or treatment of obesity.
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conbination wth at | east one further anorectic active
ingredient for 25 use as nedi canent for the

prophyl axis or treatnent of obesity. 82 19. A

conpound of the formula | as clainmed in any of clains
1to 12 in conbination with at |east one further
anorectic active ingredi ent for use as nedi cament for
the prophylaxis or treatnent of type Il diabetes. 5

20, . A process fo oduci ng a nedi canent conprisin )
ont%or %&Pg‘%und{W}é{h@oﬁﬁ@u%dkaw%am@dffe@ﬂm ¢laims 110 121n
cl ai meddrbiRBioR wifH & st oh8 fﬂ:ﬁner %R r‘é'&ti&%ﬂ?é Iredient for
m xi ng the active 1ngredient wth a pharnaceutic Fy
accept aidee asameédicameant domies tproghylhkis or Xreastmenttsf &pe [l
formsuj.tahle for 10 adm nistration. 21. The use of

t he corﬁﬂ § of the fornula | as clained in any of
claims 1 to 12 for producing a nmedi cament for weight
reduction in mmmls. 15 22. The use of the conpounds
of2Q.he A proagiss for goducingwsd nadicamyenif coropasing dnet or ire of

treat mift oM helolR s TS G IS s GaBah IR i eBeBlumasto 12,
of t he vitngtrubmptisas niikinl Bél abiveamyrédientlith Bhhridcdatically

.
for produci n% a nedi canent for the prophylaxis or
t r eat nBRECRIADIG gRITiET aad sbeverding|this mixture into a form suitable for

administration.

21.  The use of the compounds of the formula | as claimed in any of
claims 1 to 12 for producing a medicament for weight reduction in

mammals.

22.  The use of the compounds of the formula | as claimed in any of
claims 1 to 12 for producing a medicament for the prophylaxis or

treatment of cbesity.

23.  The use of the compounds of the formula | as claimed in any of
claims 1 to 12 for producing a medicament for the prophylaxis or
treatment of type Il diabetes.




