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0 APD62599PC | AS ORI G NALLY FI LED Substituted
N-cycl ohexyl imidazolinones having an MCH nodul atory
Aksedpcd The invention relatgs to substituted

N- cycl ohexyl het erocycl es and to the physiologically
tolerated salts and physiol ogically functiona
derivatives thereof. 10 Conpounds simlar in their
ASV@RIGINABLY Bl e to the heteroatom substituted

phar macol ogi cal effect have been described in the

prior art. Tbu&&nuwaeyaﬂﬁﬂxyLmﬂuazsﬁidﬂsgmgd@scri bes
i m dazol one derlvatlves C|IC ea derivatives)
havi ng 5- HT2. recept oM ®€h can be used for

the treatnent of disorders of the pentral ner vous

gastrointestinal conplaints. These conpounds each have

t r I sy
TS FIHER debulk 8 B BfueE SO ABRE (T U phgpjologially
tolértded edislané physialagicaly fenvtiondh derivativesrtberbaft DE 102 33
817.5 (WD 2004/ 11438) likewise relates to cyclic urea
derivatives each having 20 an aromatic group as
Conbpstuids Uesivhilan inhetheie ntovatallni dwuogen & ok, Idtervstomrsabstituted

of .the.aro rou as. at .| east e .
RO RETBLEE P 2ish bV DT pcclysisel pfest aye beeo
dé’a%t?bddeU tHeapricie4irt. V'axausym &wqmbmvmﬂsl ! MBMOa\ﬂdlS&Hbes imidazolone

eftect e conpounds are, sul e Tor exa
defhyaaes(Pxclig geegrderivatiyes)haxigg; |5f§51ﬁaq f%@oﬁawvﬁgg"@ksca% ke used for
thieFreAtntbnb 8f didSillerd ©F @lid QLB HEVRE sFMTROMOR S5 Beptésldnand anxiety,

phar macol ogi cal effect. EP 0 503 548 and EP 0 587 134
a?de|ga%t@utt?§ue@lcwreplam@a Thete GRIPRPEds eFl dRVE Apearomatic group as

sREEHE Jh iR ehiMlindiddeR Gofiff €ct's, to nedi caments

conpri sing these conpounds and to processes for their
preparati on. 30 Conpounds having an MCH ant agoni stic

ﬁ‘é fﬁ(?nt-prfdi‘ bublidied I @ﬁﬂlﬁﬁm 09@1&9 bgsiidry éﬁ{ bfndesr ihedfilel Mumber
prior art (exanples: WO 2001021577, WO 2003035624,

DE@O% @@@UB@ e 5009@ 133%) dikewiza selatpyoxyoboues derivatiges each havmg

4
“ERRE T V0 000 e s MG RIS Cpet¥ine o e srpmai
gromps psse deaghondwe{mbfre@qnta@mn@ sehstithientg Td:rempﬂtsnbl&smml e¥elic urea
ddPivhelds BRI, ﬁléﬁhﬂ)ﬁﬁlatory effect. The compounds are suitable for example as

anorectic agents.

In addition, EP-A 0 503 548 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 (cxamples: WO 2001021 577, | WO 2003035624, WO 2002089729,
WO 2002006245, WO 2002002744, WO 2002057233, WO 2003045313,
WO 2003097047, WO 2002010146, WO 2003087044).
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reduction in manmmal s and which are suitable for the
‘g@venlgl on and-treatnent of qbesity and diabetes. 5 A
e Of compounds whi ch modul at e t he activity of MCH
receptors has surprisingly been found. The conpounds
are distinguished in particular by antagoni smof the

MeHiEntion Wes BAMESH the Bbjeb R ef&fcﬁnﬁr ﬁlﬁstvﬂumg%@lﬁ a weight
of the fornula I, d Xx~NO /~ ~"~G

refgefign in mpmmals @ﬁ whq@l e émtqbé?sfoaﬁ@ [gvepgion and treatment of obesity
dHaidpses al kyl, (Cl-C4) - al koxy- (G - C4) -al kyl,
(C3-C8 aI kenyl (C3-Cs)- 15 alkynyl, a 3 to
10- nenbered nono-, bi- or spirocyclic ring which nmay

h | ect. .
A%Shéé c%mtprg%rf]dé nv%ggtg %%‘gglg&u@? a(\?l\t}:]\}éts EE? &Qéé) ?rllﬂ{msmgly
htmyfduad At mbmpcmmldt yreglistiapuithet é!dpdmjfculFa,r bg‘:lanta@m,lsm fﬂFth; MCHIR.
NC2, CN, (Cl-C6)-alkyl, O (G Cs)-alkyl,
S-(Cl-GCs)-al kyl, (G C4)- alkoxy-(G -C4)-al kyl,
THeaneafiontthésyfoesv@tafds b copenddSXiSiormélN( R4) (R5), 20
hydr oxy, hydroxy-(C -C4)-al kyl, COQ(R6),
N(R7) CO(Ct-C6) -al kyl, N(R8)(R9) or SOZCH3; R3, R4,
R5, R6, R7, ;Bg R9, i ndependent|y of one another H,

B@lC@ aIRyI oG grQ)up of the fornula
Nn one or nore -(CRLOR11l)- groups

rray be repI;H/ed b ﬁault in a chemcally
reasonabl e r@di cal , CeC, C=C 30 zZz 0, CO

N(R59), S, SO, 502 APD62599{3C3 R10, R11
i ndependently of one another H, (G -C8)-alkyl,

Cl-C4)-al kyl, hydroxy,
l‘(@%éﬁ%?/grfa C4) al kyl, where R10 and R11 in the

z groups nmay in each case have the sane or different

RIPAN 19975 5(&,-dp audh, 4G Ch-auSRy o D F O Mienyt, (-
| 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,
CF3;, NO;, CN, (C,-Ce)-alkyl, O-(C;-Cg)-alkyl, S-(C(-Cg)-alkyl, (C,-Cs)-
alkoxy-(C;-Cy)-alkyl, (Co-Cg)-alkylene-aryl, oxo, CO(R3), CON(R4XR3),
hydroxy, hydroxy-(Ci-Cg)-alkyl, COO(R6), NR7)CO(C,-Ce)-alkyl,

N(R8)(R9) or SO,CHs;

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

K a group of the formmla -(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 0, CO, N(R59), S, SO, SO,;



10

15

20

25

30

E 3-14 nenbered bival ent carbo- or heterocyclic ring
structure having 0-4 10 heteroatons fromthe group of
RPD@SYRE S. which may optionatly have substituents
fromthe group of H F, d, Br, I, OH4 CF3, NO2, CN,
OCF3, oxo, O (C-C6)-al kyl,

) - - - S CBiaal (&
RS B0 b, e 51yt L
O ( C3- C8) dyddorm | (Ky-Cy)-d1iG3ey-(CoYLYrelkpiavhena R 10 and R11 in the z groups
O (C3-C8) cycl.oal kenyl., - C6) - al.kynyl N
(o 08) - mIHTBREH Fae oyt 0 st oA M eheopings o0y
S-aryl, N(R12)(R13), S02-CH3, COH,

COO- (Cl - -al kyl ., CON(R14) (R15), N(R16 Ri 7),

W R12(3) S@O(q?fi?g')ygéq RZg)) a)ngl be) rmnc() or)gioc(:ycli)c;
preferably 3-14 nenbered bivalent carbo- or

het erocyclic ring structure with 0-4 heteroatons from

RH2 group HefCr-¢e)>-alkvknd S, which may optional |y have
substituents fromthe group of H F, 20 d, Br, L OH,

CF3, NO2, CN, OCF3, oxo, O(CI-CG?h-aIkyI_, o(a-c)- |

B| koxy- ( CB=1¢/membersd bivgeptCcrathey op brigrocydlicringayugiugg having 0-4
C2-C6) -a of 908" :

N R16) SCoUTRON BB S o it g M By Sibglly e
R12, R13, suksttuery fomRhe graupsofi HdBgeln Bank I0H. §iFaoNE:2, CN, OCFs,

anot her H e I 1nd R 1 -candy | .
i ndependent ? ggt oﬁ%_gikg%gt_ﬁ%‘%?")?é{t% f‘g?gﬂ %%%k(}}gﬁgzstd E‘g‘ﬁ% eyt
t he ni t r oferalletlofCi-Gs)-28Cnyhi (h-Cdygloalkgl, HO{Gefp)cpclsaligyl, (Cs-
menber ed [0 i ch, rd s it Ay )
may al so F:F?g &%ﬁﬁgl f—ﬁf’f(?f%cry cﬁ)gjtk éé]ﬁ;’a@é_r%g%rﬁgn r#’?(f?é"l&) alkylene
group of by, CD-(Cp8k)-akidghe-aryky Qamylflmﬂ](Rm); $0,/CH;, COCH,
R19, R20 4.
(CL. oy - af ROFCimp sty CORGRIEGS] Nming SR AiRifisCaio)
- ( CR21R2 2T W(R20) nandhbeC fnond eorObsic yadic e prefdrfHRR BREP menthecsd plsivalent
may be replaced by Y to result in. m cal | 5
r easonabl ]i%éd"f B%#I;OCW n“éég'"ﬁt‘%% &g%eté'@alo rom the group of
N, O and S, which may optionally have substituents from the group of H, F,
Cl, Br, I, OH, CF;, NO,, CN, OCEs, oxo, O-(C-Cg)-alkyl, O-(Cs-Cs)-
altkoxy-(Cs-Cyay-alkyl, S-(C;-Cg)-alkyl, (Ci-Ce)lalkyl, (Cr-Cg)-alkenyl,
NRI2)R13), SO,-CH;, N(R16)CO(R17), N(R18)S0O,(R19), CO(R20) and

be mono- or bicyclic;

R12,R13,Ri4,RI15, R716, R18
independently of one another H, (C;-Cs)-alkyl;

or |

R12 and R13,R14 apnd R15
mdependently of one another, optionally together with the nifrogen atom to
which they are bonded, a 5-6 membered ring which, apart from the sitrogen
atom, may also include 0-1 further heteroatoms from the group of N-(Ci-
Ce)-alkyl, oxygen and sulfur; '

R17, R19, R20
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R21, R22 independently of one another H,

(Cl-CA4)-al kyl, where RRZ1 and R22 in the y 10 groups
HA3p239Peach case have the sarfe or different neanings;
y 1, 2, 3, 4, 5, 6; preferaby 2, 3, 4, 5 6; R23 H,
(C1-Cs)-alkyl; 15 D, GCHor N, R2 OH,

O (Cl-C6):al k Cl-CA).- al.k al kyl
(CL- 06) - alie P‘%‘d‘““‘é‘éf"%ﬁw‘fh‘eﬁh §ils %”%4)@25), a 3
to 8- nenbered ring which nay |nclude O0to 3
)Eeteroato S | ected f o ?é%@xy en. o n
i trogen AP Suf fEIPTP | % ¥ one or more
addi t i onal byulpm Lsd uﬁ;?dbbyreﬁlﬁiﬁbd@& Wl \ib@mein?d chemically
N( R24)(R2 pr efer ab R24) (R25); F, d, Br, CF3,
NQO2, YI O (Ct-Cs)-al kyl,
(C1- C4) aI koxy (Cl C4) aI kyl, (Co-Cs)-al kyI ene-aryl,

oxo, CO R26®) % R28), hydroxy,
Ynydr oxy- (& IS, S R29) N( R30) CQ( C1- C6) - al kyl
or SOZCH3; 30 R26, R27, R28, R29, R30 independently of

one anot her H, (Ci- CG)-aI kyl; A a group of the fornula
RAICRERB| ) (mSe)endantly iof omhinobicn He (GG aileylveiprep@2] and R22 in the y

o0 5o RERInGURERE cald G HRSHE G R RiepbinggingblES)
R33I 5 iRggependently of oneI anot her H, (tCIh CG?_| al kyI
[0 sy abdors S BTN L Yo 00 oy

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

1%&5(:( R37)aisz£§§)<§sw@'g?( 'R%g:allgyl, - 0O (CH2) o - R36,

OO(C(R41)(R42))$O( R43); or R24 and R25 form together
h the en atomto which they are bonded a 4
10- ne 'mono-, bi- or spirocyclic ring which,

apart fromthe nitrogen atom nay incI ude 0 to 4

ddi ti onal t er oat ons eI ected fro 0
yaen,  rOHr §g(gh LA, SGc e Sikony (B, (i aly V-8 ) atiyt;

n 0,1,2,3,4;

Q N(R24)}R25), a 3 to 8-membered ring which may include 0 to 3
heteroatoms selected from the group of oxygen, nitrogen and sulfur, where
the ring system may addifionally be substituted by (Co-Cg)-alkylene-
N(R24)(R25), preferably N(R24)(R25); F, Cl, Br, CFs, NO,, CN, (C;-Cg)-
alkyl, O~(Cy-Cg)-alkyl, (Ci-Ca)-alkoxy—(Cy-Cy)-alkyl, (Co-Cg)-alkylene-aryl,
oxo, CO(R26), CONR27)}R28), hydroxy, hydroxy-(Ci-Cs)-alkyl,
COO(R29), N(R3®)CO(C1-Cg)-alkyl or SO,CHa;

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

A a group of the formula -(C(R31)(R32))y-, in which 0-2 members may be
replaced by an element from the group of O, S, N(R33), CO, SO,;
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sul fur, where the heterocyclic ring systenm may
additionally be substituted 15 by F, d, Br, CF3, N2,
ez C6) - al kyl, O (C -C8)2al kyl, (Cl-C4)-

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

(Co-Cs) -al kyl ene-aryl, oxo, CO(R44), CON(R45)(R46),
hydr oxy, COO(R47), N(R48)CO(Cl-C6)-al kyl, N(R49)(R50)
or SO2CH3; 200 0, 1, 2, 3, 4, 5 6; q, S
mndependentl, ¢, H#, Bhe another 0, 1, 2, 3, 4; R34, R35
i ndependently of one another H £ (Cl-Cg)-alkyl,

hydr oxy- (Cl -C4)-al kyl, OH, 25

BOIRGA R koxy- (Cl -C4)-al kyl; R37, R38, R39, R40, R41,

R42, RA3, RA44, RA5, RA6, RA7 4

i ndependvei?R?ngef“ﬁé’ﬁéOWW&‘fHﬁ%&‘]%‘)@?kyl 30 R39

and R40, R45 and R46, R49 and R50 |ndependently of one
anot her, optlonallytogether with th itr t t

K BBS t help %Heéde@élﬁd)é@n%a@ ts o (G Ok écﬁﬁf‘gﬁ %@ ~Ca)-
fromthe gidy a&mcp@j_aﬁdeﬁﬁ (@%C%Qﬁcyﬁ 11 CoUa; t3Y-alky), -

het eroatons from grou
and sul f ufo- (ﬂﬁ@‘szsggpc 5-Re6 oy OH, 0(§0@3Q¥&%§D)qN&%9)(R40%

O (Co- &) cé h?ﬂﬁaﬁﬁﬁ’)‘am@q}'( @Mﬁ@@ form 9 Mﬁ?’ﬁﬂt amtrogen

3-12 menber nmono-, bi- Or spirocyclic ri nq@
conpri se @@ tr wmhetfm!t@pdmldﬁ?ﬁhafﬂom tlfanagrbsind 61011% bi- or

R e e

NO2, CN, mnalohejf;ro@o(nﬂsel@ﬁ}d diloky the group of oxygen, mtrogen and

Eg 88 Z%UQ%%EY‘;' %‘3 ete eny'i‘mg ?)é%lﬂtsg)g& }ﬁ%{ﬁ&l lbe sybstituted

(C3 Cg) cyisyt oal k3 Br,( CBs, CN())Qy@NDﬁDk@{)yﬂle O-(C;-Cg)-alkyl, (Ci-Ca)-

C3- Cs) cycl
o ( Co- csgf’(-i g, éﬁpé:ky,‘f Igfiagw(gj ﬁgﬁ&ﬁe (CoGalplkylenc-aryl, oxo,
( R55) ( Rm(RMLOCON(RES-)@)S), alytiegky, CQOO(IRETF) NERAS)SDO):-Co)-alkyl,

(R58); ndependently of one anot her
H (G- (Ri‘\‘l‘)@ﬁ ~al kenyl, (Co-Cs)- 15
al kyl ene-aryl ; R53 R54 |ndependently of one anot her

H Cl - C6) - al kyl ;
( 8 1,2,3,4,5,6;
g, 5 independently of one another G, 1,2, 3,4;

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

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

R39 and R40, R45 and R46, R49 and R50
independently of one another, optionally together with the nitrogen 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;-
Cs)-alkyl, oxygen and suifur;
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R55, R56 independently of one another H

al kyl; 20 R57 H: (C-Cg)-alkyl,
r&gﬁﬁégcqm kenyl , (Co-Cg)-al kyfl ene-aryl: R58
(C-Co)-al kyl, 5 10 nenbered aromatic ring system
whi ch may conprise 0- 2 further heteroatons fromthe
group of nitrogen, oxygen and sul fur and be 25

substituted by F, d, Br, CF3, N2, CN, (C-Cs)-alkyl,
K24 Cl - Cg) O#l, kyI@(@rﬂﬂs)tdﬂ@LphyQ-(@o@g) d&ylbgc-ml er dEANRS51)(R32),

The. or oup SR IEAR Pt G, OF or Do R Fl A may

[ ndependecﬁﬂapnsebn@dsmaﬁ%hﬁratomsrfmﬁ the | goovipneg MyEhmid%ysind the 3-

> 8 renbel CHeTHERCEITE P RRATEIT SRR U & FClyBr 1

he: er oat oagdg@l_,, lelqoe ol OOF,, ::'Iﬁ(o O @HT PP YOR Q) -alkoxy-(Ci-Ca)-
nitrogen and su ere the r|n
APD62550PERY, S-E M 156 St R BiFenyh 1 oyl O-

(CI - CB) - ajckubae yQoélﬂrr C@s@sbésr}é r@'l 0- ga-cs)cydoaikeﬂyl (Cr-Cs)-
C4) - al koxy-( (S prefer

3-7 nenbe?lEﬂthorf?ré‘}tCs)ca]kﬂl‘H& ari ¢ ﬂlﬁl‘ﬁﬂﬁ'@{ﬂ’deN@ﬁ%RSG)’
2 hetero of oxygen,

ni t rogenagﬁg@ = aﬁﬁ’l %m%@? %’Jﬁg‘g(?? gﬂﬁgyst em may
additionally be substituted by F, d, Br,

C-0C6)-a}kyh, O (Cl-Cs)-alkyl; particularly

preferably (G -C6)-al kyl, (C3-Cy)-cycloal kyl and

phenyl. 10 K 0, a bond CC CO OCH2, OCH2CHZ,

AESET o0 TS B PP R e, Feo o

LJ

het er ocy cdlkyenetang}; structure havr ng 0-2 heteroatons
fromthe group of N, 0 and S, which may optionally
have substituents fromthe group of H F, d, Br, oxo,
K33( ®b4 C6) indelfénddnkly lof ofe {rGthefH) IG:pulky(; Cl - C4) - al kyl ,
(Cl-C6)-al kyl; preferably a para- or neta-substituted
6 nmenbered aromatic or heteroaromatic ring structure
RAS| Rb6 mayin@@ichasnal by ofanethtr A, @likf-blkyient s

RS57 - M, (C-Cg)-alkyl, (C,-Cg)-alkenyl, (Cy-Cg)-alkylene-aryl;

R58 (Cy-Cg)-alkyl, 5-10 membered aromatic ring system which may comprise 0-
2 furtber heteroatoms from the group of nitrogen, oxygen and sulfur and be
substituted by F, Cl, Br, CF3, NO,, CN, (C;-Cg)-alkyl, O-(C;-Cg)-alkyl;

and the physiologically tolerated salts thereof.

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

have, independently of one another, the following meanings:

R1 H, (Ci-Cg)akyl, (C;-Cy)-alkoxy-(Ci-Cs)-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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fromthe group of F, d, Br, O (C-C6)-alkyl,
(Cl-C6)-al kyl; 25 particularly preferably an-
APPAEPC t ut ed 1, 4- phenyl ene or 2,5-pyridylene unit. X
a bond, CH2CH2, CH2CH2CH2, OCH2CH2; 30 preferably a
bond, CH2CH2; particularly preferably a bond.

NG 5 pAlrREIAPE g uierah LA (G oRaR B i, -

O (Cl - C6) a)-Mxbxy-(CPiCSBkylal kyl ;  preferably OH,

(Cl-C6)-al kyl; 10 particularly preferably

(a-C6)-alkyl. n 0, 1, 2; 15 preferably 0, 1;

particul ag lre\fermgf(@mgj Mkf, a8 Skﬁld&e@fmdﬂﬁeycfh@rmg ahich may
N( R24)(R2g) nenbered ri ng having 20 0-3

het er oat osludedrp Eristegrainms wiociss figenthe goup @5 ERYE&Rpitrogen and
sul fur, I ﬁ?dﬂ; duﬁteb% F, Cl, Br,
cubst i+ u}/\’gd 5 ﬁ’}iﬁe tHe ﬁl—%zsérk’éﬁmezﬁh tﬁﬂﬁ’ﬂ;} b@ﬁx%k (%N

( Cl1- CB) - ak%kyfe)- a@)’( @c( s)ﬂlkkdll

(A -C4)-al koxy-(Cl -C4)-al kyl, (Co-Cs)-al kyI ene aryl ,

oxo, CO(R26), CON(R27)(R28), hydroxy, COQ(R2

N( R30) CO( @m@ﬂéﬂmfk#ta,blsdﬁg@ﬂl@; (Qpreydealich Iﬂsd phenyl.

group of the fornula N(R24)(R25), a

ni trogen-containing 4 to 8-nenbered ring which, apart
Kromthe q,tboged=al 00y OCHY, @CHLIGoNpri se further 0-2

het eroatons fromthe group of oxygen, nitrogen and

sul fur, and where the ring systemmy additionally be

substi t ut gRfdabINORZHIHIR25) , F,

particularly preferably O.

E a 5-6 membered monocyclic bivalent carbo- or heterocyclic ring structure

baving 0-2 heteroatoms from the group of N, O and S, which may
optionally have substituents from the group of H, F, Cl, Br, oxo, 0«C;-Ce)-
alkyl, O-(C,-Cy4)-alkoxy-(C1-C4)-alkyl, (Ci-Ce)-alkyl;

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

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

particularly preferably an unsubstituted 14-phenylene or 2,5-pyridylene

nmnit.

X a bond, CH,CH3, CH,CH>CH,, OCHCH3;

preferably a bond, CH>CHs;

particularly preferably a bond.
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30 (Ci-C6)-alkyl, O(C-Cs)-alkyl,
(C-C4)-al koxy-(C -C4)-al kyl, (Co-C3)- al kyl ene-aryl,
PBRP259%8Y R26) , N(R30) CO( Cl - C6)8-al kyl , or SQR2CH3;
particularly preferably a group of the fornula
N(R24) (R25), a nitrogen- containing 5 to 8-nenbered
i,Ag whi chy apart, fremt.he nitrogen atom may
lé\f’%GZS%P@}b'ﬁa%ﬁsdoH"g{i?r&p%q}ge further 0-1 heteroatons
fromthe group of oxygen, nitrogen and sulfur, and

where the ri.ng.s wadditionally be substituted
by N R24PFES IY%?‘%%WzEﬁkw . O (0-c8)-al kyl,
(Co-C8) - al kyl ene-aryl, oxo, CQ(R26),
N(R30) CO(Cl -C6) -al kyl , or SQRCH3; 5 very particularly
pr ef er abl ?mﬁcﬁme%f‘ﬂ}h@fggwl a N(R24) (R25), a

nitrogen-containing 5 to 8-nenbered ring which, apart

- fromthe nitro&(?nn at om ma% al so conprise further 0-1

Blet er oat o8 3-&mUshalkgh BoupCaflkykygen, nitrogen and
sul fur, and where the ring systemmay additionally be
10 substituted by N(R24) (R25), (Cl-0C6)-al kyl or

N( R30) CO( piefec@ify QHk (G1-:Ce)Rlkal; R25 i ndependent |y of one
another H, (C-Cg)-alkyl, -(CR34R35)0 R36, (Cl-C4)-

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

( C3- C8) - apdationydr]y i0ePeably-(C8sdlkyll , - CO- (CH2) 0- R36, or
R24 and R25 formtogether with the nitrogen atomto 15
whi ch they are bonded a 4 to 8-nenbered nonocyclic

mri ng whic@,l,apart fromthe nitrogen atom may include
O to 2 additional heteroatons selected fromthe group
of oxygen, nitrogen and sul fur, where the heterocyclic
ring -syspreferabhy0,a¢ldi tionally be substituted by F,
(A-C6)-al kyl, O(d-C8)-al kyl,

(C-CA4)-al koxy-(C -C4)-al kyl, hydroxy-(Cl -C4)-al kyl,

( Co- C8) - apdstydubilpadtylably 20 oxo, CO(R44),

N(R48) CO(d - CB) - al kyl , N(R49) (R50) or SO2CHS;
preferably independently of one another H,

QC-C8)-al @(Jluﬁ §iCGhe Gbrmah KOR2A )} (RES), @4} -8l &¥embered ring having
Y,

CO(CI-C8(i-a or R24 and R25 formtogether with the
ni t r ogen %f BrfFatoms; fam fivegroun of Huigem qutzoggn @gd sultur, where the

8- nenber a¢hyHRea Yyl Rditiofdllyde subkkitiled BPUR24$ROS, M€, Br, CF,

nitrogen at oné rrac%el nclude 0 or 1 additiona
het er oat dhg2 sENeesr bk t FéCyFomtans (Ex§getkoxy-(Ci-Co-alkyl,

ni trogen @ne.patkfie her &o, t N€o T OQNROTIRAY,  hydroxy,
system rraé/ELaégi jor?éal'ra/ be 0subst Ituted by (FCI KRC%? Yo
O0(R29), N(R30)CO(C-Cs)-alkyl, or SO,CHs;

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,
(Ci-Ce)-alkyl, O-(C,-Cg)alkyl, (C;-Cq)-alkoxy-(C;-Cy)-alkyl, (Cy-Cg)-
alkylene-aryl, oxo, CO(R26), N(R30)CO(C,-Cs)-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



10

15

20

25

30

al kyl, N(R48)CO(Cl-C6)-al kyl or N(R49) (R50); 30
particularly preferably independently of one anot her
APDRPIEECS) - al kyl, CO- (Cl-C8¥-al kyl, or R24 and R25
formtogether with the nitrogen atomto which they
are bonded a5 to 7-nmenbered nDnocycIic ri ng which,

apart ?i[ar)oge getﬁggeer\rl%gbggpofi@ﬁ T the c%% r&fs&ygcn, nitrogen

further atom

"~ syst em mayndediurj adavhare e sagosyisiciruinag aﬂx;m@lﬁ]ly(ﬁﬁ)subsumted by

APD62599P yl 8 - C6) - al kyl . or

N( R49) ( RS&(I%&)@@&B(’ ,1“%8‘%@‘% %&cg‘%@f @a‘&??‘k@!e“i‘?”ﬂ’ 0x0,
2, 3, 4, auReeNFBgoMafparbl, yr $O.CH;; 2, 3; R34, R35

i ndependently of one another H, (Cl-C8)-alkyl,
hydroxy-(Cl -C4)-al kyl, OH, 10

(A-C4)- akrmxym{léalar%)préf&’éwb a P 6L roRbihY ﬂE’rmula N(RzAszs) a
(A-C8)-alkyl; particularly preferably H;

R4S, R4Q, MISBCI-GratAiing Srip| §ymembaeserd ring Gthirdy awt from the nitrogen

(Cl-Co) - aL[%MJ may B ah rﬁ%é%@ﬂQ%&Mﬂ&’fr&ﬁ Oé}&[p of oxygcn

with the nitrog en ato o which they are bonde
menber ed mrtrﬁsenmnft tsulfam samd  Wherm b eting YR nnay @ﬁqhtlnm}ly be
al so incl
of N (G - LB by N DB 2R CORRTEy N DR EG Ry
O (C-Co)- aI kyl, 5-8 nenbered rmnocyclic ring which

npr j 2 op.t gr e
YRS sy VLAL BRI [0 2ok ko o
subst i t uedkexys@GIC palki, (Cl; Cg)Ehdkengk c(c3-031 ﬂkyr@ﬁ) catKyCs)-alkyl,

a- 4 - -al k .
(o 09). s el Bogror Rl s Gy S b e ggpen om o
O (C - C6) whick yhey are bonded a 4 to 8-membered monocyclic ring which, apart

from the nitrogen atom, may include O to 2 additional heteroatoms selected

from the group of oxygen, nitrogen and sulfur, where the heterocyclic ring
system may additionally be substitoted by F, (C;-Cg)-alkyl, O~(C;-Cg)-alkyl,
(Ci-Cy)-alkoxy-(C-Cy)-alkyl, hydroxy-(C;-C4)-alkyl, (Co-Cg)-alkylene-aryl,
oxo, CO(R44), N(R48)CO(C,-Cs)-alkyl, N(R49)R50) or SO,CHs;

preferably independently of one anotber H, (C;-Cs)-alkyl, (Ci-Cy)-alkoxy-

(C1-Cy)alkyl, CO-(C-Cg)-alky, or R24 and R25 form together with the

nitrogen atom to which they are bonded a 4 to 8-membered monocyclic ring

which, apart from the nitrogen atom, may include O or 1 additional

heteroatoms selected from the group of oxygen, nitrogen and sulfur, where

the heterocyclic ring system may additionally be substituted by (C;-Ce)-
~ 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 nitrogen atom, may also comprise a further nitrogen atom, where

the heterocyclic ring system may additionally be substituted by (C;-Ce)-
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R55, R56 independently of one another H
(C-C8)-al kyl ; APD62599PC 11 R26, R30 independently
arb@n®Panot her H, (C-C6)-al kygl. A a group of the
formula -(C(R31) (R32))m, in which one nenber may be
repl aced by an el enent fromthe group of O N(R33); 5

prgiEé??L§§§§ﬁﬁﬁgﬁﬁaﬁgeggb%gﬂ‘ﬁ@%ﬂ§$h%@ replaced by an

el ement fromthe group of 0, N(R33); particularly
greferably a bond, or a group of the fornula
(C(R31)( )%ﬁ’r"ié in which one nenber is replaced by
an element fromthe group of 0, N(R33), and the group
bonds via the heteroatomin position 4 (relative to
the cycl i drefpehly Ooh % Bet:cycl ohexane ring of the
formula I; mO, 1, 2, 3; 15 preferably 0, 1, 3; R3 1,
R32, R33 independently of one another H
( Ci - CB) - alpasculady preferatdy 051,2a8 cal s or substituents
may occur nore than once in the conpounds of the
formula 1, such as, for exanple, R2, they may all
R3 &3¢n d e idepergipntiynet (Bnomh@m; HheyeCsh-hidsyl, hetiroet-62-Cq)-alkyl, OH,

meani ngs i d drfferent The invention
rel ates tgabgﬁp%lﬁ)ﬁ‘ggb forrrul al in the form of

their

pure e
m Xt ur
radi ca
R7, RS,

racenat es, 25 enantloner-enriched m xt ures and

nant i eir di astereonmers and

es P %%quﬂ @ﬂécé F al kenyl and al kynyl

s |n the substltuents R, R, R3, R4, R5, RG,
2, R13 R14 R15, R16 R17,

R18, RI19, Pﬁ?ﬁ“af IifeeFé’éY R23, R24, R25, 30 R26, R27,
R28 R29 R30. R31, R32. R33. R34, R35 R36, R37, RA3S,
R39. RA0. RA1. RA2. R43 RA4. RA5 RA6. RA6. RA7. R4S,
RéoRARIY9.RB9' R52 R53. R54. R55 R56. R57. R58 and

R59 may bﬁ:cﬁbénﬁ&fﬂyﬁifbﬁé ez hBi0,-chraanghed or

option
al kyl ,

ally hal ogenated. In a further embodi nent, the
al kenyl and al kynyl radicals in the

eihskidsgent s Ri, R2, APD62599PC 12 R3, R4, R5, R6, R7,

R8, R9, R10, Rll R12, R13, Rl14, R15, R16, Rl17, R18,
R19, R20, opuonally together with the nitrogen atom to which they are bonded a

R36

R35, R56

5-6 membered ring which, apart from the nitrogen atom, may also include
0-1 further heteroatoms from the group of N-(C;-Cg)-alkyl, oxygen and
sulfur;

0-(C;1-Ce)-alkyl, 5-8 membered monccyclic ring which may comprise (-2
heteroatoms from the group of N, O and S, and the 5-8 membered ring may
comprise further substituents such as F, Cl, Br, oxo, O-(C,-Cg)-alkyl, {(C,-
Ca)-alkoxy-(C;-Cy-alkyl, (Ci-Cg)-alkyl, {Cqg-Cg)-alkylene-aryl,
N(RS55)(R56);

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

independently of one another H, (C;-Cg)-alkyl;
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R21, R22, R23, R24, R25, R26, R27, R28, R29, R30, R31,
R32, R33, R34, R35, R36, R37, R38, R39, R40, R41,-:
ARDO2SORE3 R4A4, R4A5, R4A6, RA7! R48, R49, R50, R51, R52,
R53, R54, R55, R56, R57, R58 and R59 may be both
strai ght-chain, branched and/or optionally 5

bstit ut I, het I,
R or THarbaan e bl Bl B ATaRYY 12 ST

al kenyl and alkynyl radi cals are part of another

roup, for exa art . of I
Fea-Cy - ar eyt B s RGPS ST may be
fluori ne, repkibddiiy dane:jenienofromnehafndup oﬂD,ri‘é(,R?:ﬁ)* ef erably
fluorine, chlorine and brom ne, particularly

preferably fluorine. 10 Exanpl es of al kyl groups are:

met hyl,  eplierablps Béndl or abg,lﬂ@l.}ﬁ of thefurinbla -(ERS1RIBHRY ¥l which one
and octyl I ncl uded therein are both thegg Hé%ggrs of
these radiesbe inralaprdhycanedrmess frerdbe grepp alOs NC

i sopropyl, isobutyl, |sopentyl sec-butyl, tert- butyl
neopentyl, 3, 3- dlneth | butyl etc. Unless descri

ot her wi sePal’théafb'd?rfﬁﬁe ka b%‘d PE  81PRP (0 thﬁrf&ﬁ@ﬂ%s(céﬁ%)il‘ﬂ))m
radi cal s Eﬁh Yn€ mleRatdh 54 *Pﬁﬁéﬂe&tlﬁrdarpﬁleﬁﬁ bt R53 thé’ group of O,
substituted one or nore further radicals, fo

exanpl e 1N(1§33),3anddh€ group dandsc ek tay h@f:rp#temelntporsl&am ¢ drelative to
such as I i's

mor eover a%%s?]%%% g‘?ﬁ%ﬁgﬂé’g’gﬁ% % ol uent s to

occur in any position of the alkyl radical. 20

Cycl oal ky 1 1s for the purposes of the present
thplicatidn’cyCIoalkyl and cycl oal kyl - al kyl (al kyl

which is substituted in turn by cycloal kyl, e.g.

cycl oprop where cycloal kyl has at |east 3
carbon at ﬁ%F%Eég&p§es of cycloal kyl radicals are:

cycl opropyl, cyclobutyl, cyclopentyl, cycl ohexyl,

kIS BB RS HETERED L I oo

systens such as decal i nyl, norbomanyl, 25 bomanyl or

adamant anyl .. The cycl oal k adi cal s
IR of PR s TSceodey BELBE IR dedriy i gpe formula 1
SWARIA, forl bk diile, 'ro s iayadl, | in8éREdHO \OE ofiy antster dfave the indicated
exanple for the alk radi cal s. Exanpl es of al kenyl
“‘&ﬁ'&n%‘%WWPde&F‘EﬁEB%d‘ﬁ“@m vinyl, 1-propenyl, 2-propenyl
(allyl), 30 2- butenyl 2- nethyl 2- propenyl
3- nmet hyl - 2- but enyl , hy propynyl -pro
The) #@fﬁa‘fl@yrfalateqt%fe&wp Qg 6t SQH}}Plao‘r i 43% Pklhelf racemates,
er@ﬁﬁ{)ﬁ@lj L &@iRMdd Eﬁﬁﬂ&sfﬁfd Fnﬁ]:@ AahRGa&s, 2dd td Qheﬁf Q@@f&eomers and
application cycloal kenyl radicals and
mexpetep tieleehy| - al kyl radicals (al kyl which is
substituted by cycl oal kenyl), which conprise at

The alkyl, alkenyl and alkynyl radicals in the substituents R1, R2, R3, R4, RS, R6, R7, RS,
RS, R10,R11, Ri2, 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, RS1, R52, R53, R54, R55, R56, R57, R38
and R59 may be either straight-chain, branched or optionally halogenated.

In a further embodiment, the alkyl, alkenyl and alkynyl radicals in the substituents R1, R2,
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APD62599PC 13 | east three carbon atons. Exanpl es of
cycl oal kenyl are: cycl opentenyl, cycl ohexenyl,
AAper8spt enyl and cycl ooctenid . The al kenyl radicals
and cycl oal kenyl radicals may have one to three
conjugated or 5 unconjugated doubl e bonds (thus al so

i S dEh e R R0 R 12 0 KA R B R RRY g R, v,

RIPREERBOREN R25| RTY, R2D MBS R, REOKRAY,IR32( R8E, R3kU R3I5TRBE, R37,

I e A e

HAURG8] RSASRES %ﬁ&%ﬁk}ﬁﬁﬁﬁb@%omaétraﬁéht-@mﬂ)ﬁmfh@d ahder opnonally
al kyl radicals. 10 Aryl" refers in the present

suiwsmd yrsubgiteiss Biah g5 aerh ihgleeparil.olka s dploser: This also applies if
ﬁéeﬁlé | Ligen aearanalyg 13@&1?;99 R Saft bk Brofi, fbf Bfhple part of an

oat o refers to systerrs are

afkory rasenpe (such @s (lqa&:kdePrYaﬁC'ed?d -alkpi). p%mylarhﬁﬂtzﬁem aggr fluorine,
I f
gﬂ:ﬁn@ a fnﬂl Xud"tn%ctﬁlé a{ﬁé&ﬁq?lgrr ﬁ?@rm(e Q oﬁﬁ@qﬂh Iel:bfuﬁﬁc MBMCularly

droform or I's”al so poss
pﬁmﬂmwgﬂpenmﬂve forns are known and stable, for the
second ring. The termaryl also includes in the °
present 15 invention for exanple bicyclic radicals in
Bwhiples bitxlky! roroups aeer methiyh) Gtilyl, prapyh bbty!b,ypcehﬁyh hexs&,diepal gnd octyl.

h | |
%&'@Aﬁﬁﬁéﬂggf Rgtghtp%?{] meﬁ,]tgigﬁwe ra cals SAd b rzmche?df isSthers suAch as
isbpadpgl, Hysbughapobairyly lsec-Butdl; ditepdiyhnagipeinghys,3-dimaleyliydtyl etc.

st Bt by B o AFh Aol g ool iy P nicn are

uARiBituted opagttdn@lw ﬁibst&utﬁ@ 8 vhe ermﬁﬁﬂ’ﬁﬁﬁatlracﬂdfzﬂ&l for exfinple 1, 2, 3
Het er oar radi cal s nean radlcals deriv L om .
OFréntseyHs er Sitlespriyiagicals suefhat 2yl bg aaﬁadgl CHhpr PEPE- 1t s
alorddeNfisEIbRAP The aldi€®dRAl aksitubhts Qo %mﬁ inQnlgesosiise of tthe alkyl

statenments nade about aryl radicals apply to

roaryl radicals. 25 The aryl and heteroaryl
radi cal s may be unsubstituted or substituted by one or
nore further radicals. Suitable further radicals are

Cyrlaalky WHM‘V the puspaiss| o thyBipeent gpplication pyajnalkyh gnd gycdoalkyl-
AKPCEASTRAHAIR Qbsihilied i@ rtliﬁ‘“% &yciBalcy OSIRT &R R P%Eln%hyl), where
nor e centers of asymmetry conmpounds o
cycinafiyl Bas atdegpt B [safben eﬁﬂ@SbExmplesr\@ gygloplkyt radigals jare: cyclopropyl,
t n 3 I
o AR A Ll ARl By leph Gl S Gon i g cyclodecy!
Optienal pm@sbe!mem e @bsoi plydyelid tiog sysiems shebses deaghie corbomanyl

f
bgrg ro:() Cad%%l%ﬁt%ﬂ)gg 'EH&E c(%%{lkji r:%g rl%ifbé uns%gﬁﬁgﬁd or or{)tlonally
subf:'tltnwﬂ bexpe esmbye foklse radimth as |hsted @h@vedaesxea_,y of example for the alkyl

radicals.

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

Cycloalkenyl means for the purposes of the present application cycloalkenyl radicals and
cycloalkenyl-alkyl radicals (alkyl which is substituted by cycloalkenyl), which comprise at
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APD62599PC 14 Mono-, bi- or spirocyclic rings may be
saturated, partially saturated or unsaturated and al so
BrDaagpeR C=C nmeans a group oft3the formula R CG-CR" in
which R and R' are independently of one 5 another H,
(G -Cs)-al kyl, preferably H Pharmaceutically

tabl e salts e ecau ei r. sol ub | it
it apreF ol v ChEPETREE. SoloRRr fF Pfonstisprstobesenyt
SRIgepaNs andacloocish@r | y suitable for nedical
applications. These salts nust have a

phar maceutical ly acceptabl e anion or cation. Suitable

PRA BIBSE UhdisAd |aﬂd cIBEREI 3RliGiR sy BREidnk0R Gt &)nﬁlfgatcd or

t he conpounds of the invention are salts of inorganic

la@p@nggatmblﬁsbqwﬁ (bemalen plk-digmybiand glkntdnsyb radicals), Dreferably one |
%9& 1nGa s&é&%?&?&?ﬂw ¢Hain, Thi fanfe apﬁhg:sfte Eﬂe%?l@ ®onds in alkynyl

urlc acl organi c aci ds such
:@sbaaiplTéle alkewyl iand allsyny] raséqalsanesshe unswisétntedins aptismelly substituted by

&ﬂe (%) re ﬁftﬂeq@%ﬁ%glg z&'lisf&d afacgs{ég:r 0@ h%ﬁ:%ﬁ% forrml al\!lée Irdd%als.

I se onlc ['ac act
met hanesul f oni c, trlfluoronethanesulfoftic succi ni c,

fgfai 3{'31%1% t?rl'e CP(%ese t i vgntso%r{ faﬁilca@ n en‘rgd ffl’o%) n?o%sg}chg or bicyclic

pUrposes the?enrorine sal
gpahiticaisnpoinds cpmefidn@hd ying detelcoatSrnist Wk aryl refers to systcms which

EEPRUBSR oL Crditnlont o I CiPaly ebatled from

(ﬁﬁt examble the dltlyagoforal Kaleirakydestoint) Waildl pasibles wheigcthe apective

nesk@%aq@&f%kgg Ifml:l{tnﬁlﬁsﬁaelctt)nfi) rgl_gpggsglﬁttggf‘ f S‘(:)r‘ll(l)crirecfes lntLﬂ present
m@h&aml @ra]npm bicydicnadieils Gk hwﬂlane@thamg@em 20nSitletAd bicyclic

wWth a s)ﬁarrraceutlcally unaccge ablia anion |ike ?
ra@%w hygh; ety pme sringn s gpmalg. Exapples Rfeip) atg: phenyl, naphthyl,

ideRbU| 1 nf eiBdiAbSERdST, t he 1 R ERAkdapRRel, mdenyl or
purification of ﬁhar maceutical ly acceptabl e sal

lehiforrepironpplthyh Aghisnrartiglasty Rreferably aheap P’éﬂ"ilﬂli“hyl The term

YT Bus ARRL l&;ﬁs&ﬁé&[&?apﬁ@uﬁbﬁnépﬁ!hm grBfp/si ol ogi cal l'y
fdnctional derivative" used herein refers to any

physiologically tolerated derivative of a conpound of

I-fc'f@ozfrﬁr MHiAls r¥ant BRidalRY QRGN frofbP rm@ﬁ&@ﬁ@ c€ o?nbr.@f&ﬁr aromatic

on admnistration to a manmal suc
C@Iﬂ(lﬂ‘i’ﬁilldé coraprh;mawg keterpatems,prefeiably N.dP a8t p?leaflse the statements

i fmula I or an active
rﬁr#egtgglﬁ)ogl g?g@iQw%t&Eug %I cally functional

derivati ves i ncl ude prodrugs of the conpounds of the
T‘hgwgﬂém rr%ﬁz? u{nﬁfﬁwgsgpsu%&{’ 'gﬂ s{ﬁgslth&‘tg(gﬁ% KA Ansit further
rpliath Sgmbledntiee ravitabsnd ligatby waywefegample abownfpoths dikgl radicals.
the invention. These prodrugs may thenselves be

active or not.
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 enantiomers, diastercomers and diastereomer mixtures. The
present invention includes all these isomeric forms of the compounds of the formula L

These isomeric forms can be obtained by known methods even if not expressly described

1N some cases.
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APD62599PC 15 The conpounds of the invention may al so
exi st in various pol ynorphous forns, for exanple as
ATREIas and crystal I i ne pollynorphous forns. All

pol ynmor phous forns of the conpounds of the invention
bel ong within the franmework of the invention and are a

09%1:@3%8%(:}118 %J“E\?ﬂr Qé(/ &ﬂlrh: aﬁ{{ Lan!i o?&fsgﬁrétéa and also

onpound
molgedund(s) of the formula (1) as descrlbed above,
and their salts, solvates and physiologically
functional derivatives as described herein. 10 If
Czﬁd in@ahsa gblélﬁ oitxié fcﬁhﬁlﬁ?@(ﬁ@l ”@!ﬁ:ﬁltﬂcﬁ RO aed Rh a::&limiepeldeﬂly of one
the c unds the fo al, they my a
*WH@b rﬁ@?“%iPﬁﬁEd%ﬁ her, have the indicated

nmeani ngs and be identical or different. In a further

referred enbodi nent, the neanings for the radicals
anng@uthaﬁg agaepiahie ﬁalgarﬂge, bpgause, éhegrSSlengm \gaterxs g@ateathan that

cﬁ‘ tﬁ@ﬁithl & &sﬁ%oﬁ%)dnﬁ%mtﬁhlaﬁ?%m%)e 1ot Jﬁ&hxcal n%phcatmns These salts

koxy- a3to ered
mvmohave b ph@rnagwnﬁzébfy etpqeetaglp NEPLGHh oF wamy $m@bh§d@9@n@f@uﬁ%ﬂy

R R0 o8 SHIRCI AL QRO aANBH Ol w0 XHBYR inogganic acids

ul e ring systemmy be
such ps hyrhaihﬂtylcmbhhydrgm@an@)phﬁsph@‘w @taph@ﬁ@orl@mltﬂc sulfonic and

[:%_%%nflg f orgat%gﬂc%és)%g@ aé({ohﬁ(am%\ﬂc'ﬁ% (’iﬁg) ?enzenesulfomc,
He;xzhicv@}'tric Mﬂ@lﬂﬂzﬂ ﬁfm@ﬁcaglwbnica N(R®)i¢. Resthionic. 5@k Bactobionic,

n? [ ezt:,gf;)?a 1cy nge%an%fo%ﬁ) ¥r1fihkor?metha:§su.{lfomfo succl c g dto»lufsnfssulforuc
tareanie- arelr triﬂuogoad:anc acidn g?omlmeﬂncalhaaarpml thel e:thrme salt is particolarly

h at o cted fro 25 th of ox en
e Rb i O B i moge e f vast ot Bk S iy Hfnorium saes
adichtli héeralnald ucudShotiont adi IhzyasEiunﬁaItS)BﬁlkalfﬁEféaﬂlCMetal salts (such as

) R iy 609 Pafle g S8 gy

1(BproPanedicd, diaﬂalﬁ@wmﬁﬂ&ﬁﬁm&rﬁﬁy}énetﬂimﬁme anot her H,
(Cl-Cs)-alkyl; K a bond, OCH2, CH2Q (C(R 10) (R 11%

GG z 1, 2, 3 4; preferably 1, 2, 3; particularly
SakeHan %@hﬁnﬁhc&iticﬁ@[ﬁﬁ&%gﬁaejaﬁion likewise belong within the framework of

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

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

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

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

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

themselves be active or not.
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R10, Rl | independently of one another H,

(C1-C8)-al kyl; E 3-8 nenbered bival ent carbo- or
AppyogyoerRsyclic ring structure Kaving 0-4 5 heteroatons
fromthe group of N, 0 and S, which may optionally
have substituents fromthe group of H F, d, Br, OH,

’%F e @m@al;lds% &gym(@fo&aéxayal 9| ex1sé 1% d‘fne%s) polwmiphous forms, for

e(xéﬁgﬁ%)gas a&io:fpﬂolusl:( ahd/ lcr@}ﬁ)lhﬁd: bel@yiorphgut{ S3mEBAIL jpolyﬂ@lﬁmobs forms of
CycCl oal keny

LE“CSO%‘)U“ $ R@Thé ﬁ]éveap% lgéljz eng @Zs}].leg.&l ﬁﬁ%wvgﬁé)f é]iiey}nventmn and are a

fereRdrakp ccldt RRIGHERLS) , SC2- CH3, N(R16) CO(RL7)

N( R18) S()2(R19) CQ(R20) and be nono- or bicyclic;
preferably 5-7 nmenbered bival ent carbo- or

|
t??%%n‘él?ﬁeg th Gcdrh %b?nﬁ%)" Hpﬁdﬂﬁaﬁla, (Ii')avtlieﬁn&fc;r &1 t%r&ﬁip@ﬂiﬁi(s) of the

group may opti onal ﬁ/
o <D pstdesardnd sbveo and Hheirgsaispsabyates, ang phgsiologjcallyofynctional

d??ﬂ&%de%eﬁ% 11?:6? éfjky?e)(?:lzk)éla) al kynyl ,

O (Co-C8)- al kylene-aryl, S-aryl, N(R12)(R13),

IEI cycgrISdI sbl R%{ ICcu ?r(f? 5%5 %%PHC%QQ‘}I% 0:@69’1%0& the formula I,

thdyvahyesit, maqjmdendy oh emearmd;ec,lhaue thengdlcmdr metnings ahdbé nigatical
0- h%%eroatorrs fromthe group of N, O and S, which

oﬁﬁﬁfe optional |y have substituents fromthe group of

H F, d, Br, OH CF3, N2, OCF3, O (Cl-C8)-alkyl,

5 4 o] 8 R

W@%ﬁ G/ Aland QarSad QllowsS~ N -N N/~ N\ N
N- -'( N/ andti- Na ~1 which may

optl onal |y have subst ituents fromthe group of H F,
R, Br, Qdy-cFaikylN@ . C.)-alkoxy-(Ci-Ca)-alkyl, a 3 to 10-membered mono-, bi-

or spirocyclic ring which may include O to 3 heteroatoms selected from the
group of oxygen, nitrogen and sulfur, where the ring system may be
additionally substituted by F, Cl, Br, CFs, CN, (C;-Cg)-alkyl, O-(C;-Cyg)-
alkyl, (C¢-Cp)alkylene-aryl, oxo, CO(R3), CON(R4)}RS), hydroxy,
NR7YCO(C;-Cqg)-alkyl, N(R8)(R9) or SOCHs;

preferably (C;-Cg)-alkyl, (C,-Cs)-alkoxy-(C;-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, CF3;, CN, (C;-Cg)-alkyl, O-(C;-Cg)-
alkyl, oxo, CO(R3), CON(RH(RS), N(R7)CO(Cy-Cg)-alkyl, or SOCHs;

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

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

z 1, 2, 3, 4; preferably 1, 2, 3; particularly preferably 1,2;
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OCF3, O (Ci1-Co)-al kyl, (Cl-C6)-alkyl, (CzZ-C6)-alkenyl,
N(R 2) (R13), S02-CH3, CO(R20), preferably H F, d,
ABDE25@PCCL- C6) - al kyl, (Ci-C6)lsal kyl, CO(R20); 5
preferably O S N N-N N CN__CN __ O and 10 which
may optionally have the aforenentioned substituents;
particularly preferably APD62599PC 18 and R12, R13,
R16, R18 independently of one another H,

K16l R05) - ah#apendently Riohe ad@er IRAC:0geskgndent | y of one
another H, (Cl-Cs)-alkyl, aryl; preferably
i ndependently of one another H, (Cl-C3)-alkyl; 10 X a

gond, - CHRg Ghidnberdd BivaleabEdb® HORHeroBcli® riigt nama hsm}g 0-4
and Gis CHor Dis CHand Gis Nor D and G are aHyhave

CH, D arhstempaigres Fper e Hedp sblNa epd 5 wischapay opuon

O ( CL- CB) 0 s o
oo o) au%q&%/ hts Léera%%ﬁpéfﬁ ch&:%ﬁ_kaé‘ﬂycpi _I§3th,, CN, OCF;, O
(Cl-0B)- a(ﬂx%)-alhylo 04C1-Ca)- Eélﬁ@ﬁfépa@)yalbﬁors €1-Cgy-alsyl, (Ci-Co)-
N( R24 QH:%] 6b(@ h¢e.-co)-
m(ay i 21((:I u ,OR_‘??CG% eﬁgr oa? %B@ {)%%ﬂ)aﬂ@hﬁ (C2te)
group of aipygken, GotChglylcamdrybul @(Cov%éﬂkﬂcﬂherﬂu ngS-aryl,

2ysLem T RIGRIS), shoeH, h{%@@(@ﬁ)@ﬁ@&%ﬁ%@)@é@ﬁm and

O ( CI Cs)beahdﬁy)L or I:(1£§Iché;4) -al koxy- (G -C4) - al kyl,

g %r g)?zg/ al éfg't‘?glgf %gy&f grgjqi%nﬁcgb&ﬁg%%%@y(cﬁg%}ng structure

N( R30) CO(Hatin&B)3 Wwdtdeydtorns fr&@AReFopup pf Nf @ aab$ ywhich may optionally

(1 O - bbb i e O .0 B QR G, 0w

0x0,  CO REEY-CHHaBI) @ @s)-alkyl, (Cr-Co)-alkyl, (Cr-Ce)-alkenyl, O-(Co-Ce)-
alkylene-aryl, S-aryl, N(R12)(R13), SO»-CHs, N(Rlé)CO(Ri?), COR20)
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
optionally have substituents from the group of H, F, Cl, Br, OH, CF;, NO,,
OCF;, O-(C,-Cg)-alkyl, (Ci-Cg)-alkyl, (C-Ce)-alkenyl, N(R12)(R13), SO»-
CHa, CO(R20),

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



C5) -al kyl O SO2CH3; 30 R26, R27, R28, R29, R30

i ndependently of one another H, (Cl-C6)-alkyl;
prmegedl y (Cl - C6) - al kyl ; APD62599PC 19 A a group of
the formula -(C(R31) (R32)) min which 0-2 nenbers may
be replaced by an elenment fromthe group of O,
N(R33), CO preferably a group of the forrrula

ich 1 rrbe r
nt the gr
ferabl R31 R33 1ON N

deperidentiy of one anot her H (Cl-C6) - aI kyl, aryl;
preferably H R24, R25 |ndependently of one anot her H,

(C - -al kyl , - o R36 ) or
a f mtoget hep atomN~e-V\h| ch
t hey e bondedyza 4/ to 10- ed rmn =

spirgcycllc ring which, ’apart 15 fromthe nrtrogen

atom mayincludeOtoZaddr |onal hetMro OMBy~
sel egie fromt oup nfjt r ogen an

r, Nhere—tH < cycrc rlng m =
addi Monal | y be 3. itutedSp - C6) - al kyl,
O (CA-Cs)- alkyl, oxo Cc R44) C(]\I( R45) (R46),
hydr oxy, N(R48) - C6) - al kyl N( R49)
pr [, - F, Co) xal kyl ( “Cs) - al ky
CO( 4) ., 20 N(R4AQ) i - CB) - a)ky or adR49 0

3, 4, R3 , 5-10 nenbered nono- or ic§/c1 ic
rise qn no/. t&r qat
‘?’*rg‘ﬁﬂaﬁ ol 5 R Saf e s B L R, o
IDCHQ OYEGH-Cepalayl, 68 -CyHatidyh (Coasitkdoyk N(R 12)(R18),6880FCHLICOR20),

BB, bl e e B o (5L 31 e

5 N(R55)(R56); preferably a 5-8 nenbered nonocyclic ring
V\:hf may conprise 0-2 heteroatons fromthe group of
ebnd S, and the 5-8 30 nenbered ring may conprise
further substituents such as F, oxo, O (C - (6)-al kyl,
(d - CG) al kyI ( Co- C2) - al kyl ene-aryl and N( R55)(R56)

10  which may optionally have the aforementioned substituents;

particularly preferably
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i ndependently of one another H (Cl-C6)-alkyl;
APDG62599PC 20 R55, R56 independently of one anot her
Mp@@orcCs) -al kyl . It is veryiparticularly preferred
for Dand Gin the aforenentioned conpounds of the 5
formula | each to be CH 1In a further preferred

enbodi nent, the present invention relates to conpounds

of the._formula INjn i ch sibstituents of the

cycl phexytene f are in¥ position relative to
one {anotmer, i.le. eaidd of the formula | have
t he oW _ng~ strticture 1a: Rl D=G NEN~-RL AA'Q O

(R2)n la where the radicals R and R2, the index n
and t-he groups K, E; %--By G -A-and-€Q have the

af orenmenti oned neani ngs. 15 In addition, very

articul arl¥ preferred conpounds of the fornmula | are
hodd3i Ri%Rilgh t he group Q conprises at |east one

ni trogen aidepndiB ot ohdhoier HRYENCHLali;RY be present
in ring Qand/or in a substituent of ring Q
Particularly preferred conpounds of the fornmula | are

ﬁhﬁg%qgjmolmi ch the group A-Q has 20 one of the
followng neanings: if: A is a group of the formula

- (C( R31) ( Reepepdently \afi cone0-gmothenbEh s (Fafrsitrdkyly el c dupferably

b I , 3), CO
pl)r/e?grgblegﬁgﬁ?g&gl 6’58&’0 o?{r%gfggcﬁlgcuﬂ)?@?cz R31) (R32) ) m

in which 1 nenber may be replaced by an el enent from

he group 3) .s 1, 2, 3, 4
%r ef er abl ?8 ndoéc%lﬁg ?’pggg%%ngc 21

DG either Dis N and Gis CHor Dis CH and G is N or D and G are both CH; D
and G are preferably both CH;
R2 OH, O-(C-Cg)alkyl, O-(C;-Cs)-alkoxy-(Ci-Cs)-alkyl, (C;-Ce)-alkyl,

preferably O-(C;-Cg)-alkyl, (C;-Cs)-alkyl;
] 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,

CF3, NO,, CN, (C-Cg)-alkyl, O-(C;-Cg)-alkyl, (C,-Cy)-alkoxy-(Ci-Cq)-

alkyl, (Co-Cg)-alkylene-aryl, oxo, CO(R26), CON(R27)(R28), hydroxy,
hydroxy-(Ci-Co)-alkyl, COO(R29), N(R30)CO(Ci-Cg)-alkyl or SO.CHs,

preferably N(R24)(R25), F, Cl, (C;-Cg)-alkyl, O-(C;-Cg)-aikyl, (C;-Cy)-
alkoxy-(Ci-Cq)-alkyl, (Co-Cs)-alkylene-aryl, oxo, CO{R26), N(R30)CO(C;-

Ce)-alkyl or SO;CHa;

R26, R27,R28, R29, R30
independently of one another H, (C;-Cg)-alkyl; preferably (C:-Cg)-alkyi;
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and R31, R32, R33 are independently of one another H,
(Cl-C6)-al kyl, aryl; preferably H 5 then Qis
MNOR2HYEAR25) ; where R24, R25l%re independently of one
another H, (Cl-GCs)-alkyl, -(CH2)o R36, CO (Cl- 10

Cs)-al kyl, or R24 and R25 formtogether with the

nitrogen atomto which they are bonded a 4 to

10- nenbered nono-, bi- or spirocyclic ring which,

Aggrt fr O?gﬁaﬁj & thé GERULAL(ORS NERB2)AC kil ich 0-D niEmbers may be
addi ti ona

eteroatons sel ect ed fromth
oxygen, nfeplasefbRy @A Flagnf fiom fisegraur Rt O ﬁﬁ%@?b&ﬁg )| prgferably a
ring syst %}hﬁl edR MRS kiﬁ%lcﬁue;ﬂmhyer&a @ replaced
(C1- C6) 1%%?% e lao- -g Ky W 0XO, 44) , d ?
CON( R45)(bm&)e1em9rufmythegwmé PAHRIBY:CB) - aI kyI or
N(R49) (R50), preferably F, (Cl-GC6)-al kyl,
O (Cl1-GCs)-al kyl, oxo, COR44), N R48)CO(CI - C6) - al kyl
mr N(R49) 0.R50) 3, dopieferably @,1,20r8, 4, 20 R36 is OH,
5-10 nmenbered nono- or bicyclic ring which may
conprise one or nore heteroatons fromthe group of N,
KB 1arad2.R33and the 5 10 menbered ring may conprise

further su stl %Dseg%;gﬂ%s%jcl - a]%yl ar?f'pr&gébly%‘)

O (C1- o)
O (Co-2) - aI kyI ene aryI (Co-C2)-al cylene-aryl 25 and

o B oy s 8 el o Mo T gRa g Cor

N, 0 and §ky1a81dRM1 @ncﬁRﬁs fmmbgatmi wltmme REEOge B ®ewhich they
further substituents such %J; ’b g qg% h, apat
(1 06 - ai pondedadt ©oA aPRG Py -G ARRAES) TR Kjeh. ap
30 R44, Rism théBicoftatoiRd@ay Mefhdaneo |2|’hdﬁiﬁeﬁﬂeﬁtekqatdﬁﬁs selected
one anot her H (C1-C6)-al kyl; and R@g ?‘ i

i ndependeﬁpqn)f.h%gmgp' of gﬁxﬁeﬁ,e;}lmpgen( !31'z E{ Wl e hetemcyc ic ring

APD62599PGR8) may additionally be substituted by F, Cl, (C;-Ce)-alkyl, O-(Cy-Cg)-
alkyl, oxo, CO(R44), CON(RA5)(R46), hydroxy, N(R48)CO(C,-C)-alky] or
N(R49)R50), preferably F, (C;-Ce)-alkyl, O-(Ci-Cg)-alkyl, oxo, CO(R44),
N(R48)CO(C1-Cg)-alkyl or N(R49)R50);

o 0,1,2,3,4

R36 OH, 5-10 membered mono- or bicyclic ring which may comprise one or
more heteroatoms from the group of N, O and S, and the 5-10 membered
ring may comprise further substituents such as F, Cl, Br, OH, CF;, oxo, O-
(C1-Co)-alkyl, (C;-Cg)-alkyl, O-(Co-Co)-alkylene-aryl, (Co-Co)-alkylene-aryl
and N(R53)(R56); preferably a 5-8 membered monocyclic ring which may
comprise 0-2 heteroatoms from the group of N, O and 5, and the 5-8
membered ring may comprise further substituents such as F, oxo, O-(Cy-

Ce)-alkyl, (C1-Cg)-alkyl, (Co-Ca)-alkylene-aryl and N(RS5)(R56);

R44, R45, R46, R48, R49, R50
independently of one another H, (C-Cg)-alkyl;
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if: Ais a group of the formula -(C(R31)(R32))min
whi ch 0-2 nmenbers may be replaced by an el enent from
AHDE25g%RSup of 0, N(R33), CO ¥referably a 5 group of
the formula -(C(R31) (R32)) min which 1 nenber may be
replaced by an elenment fromthe group of 0, N(R33);
where mis 0, 1, 2, 3, 4; preferably 0 or 1; 10 and
R31, R32, R33 are independently of one another H,
K93 RES) - alnkytlendaribly lof ongy @beeal) (L ds)-alkfler e A very
particularly preferably is a bond or N(R33); 15 then
Qis a 3 to 8- nenbered nonocyclic ring which may
it 'ﬂsc{xé%? Salichiry prdl&t RAPABA TF i tHeCoremeifidnbe cOmpoMdDTof the
oxy% nitro en and sul fur, where the ring system

aberck odwdfty be substituted by F, O, Br, CF3,
N02 CN, 20 (C-C6)-alkyl, O(C-Cs)- aIkyI
(Cl-C4)-al koxy-(Cl -C4) - al kyI (Co-GCs)- al kyI ene-aryl,
In o furey Refyred GOMORRTRY, RRS prestn) drertion Flalpb iy cpropaundy of the

fpr e J%eIr %Wh%gl‘%bs%gﬁ%ﬁ%%é&@% ?‘ {) |pg£r?| ng ﬁ?sétﬁm relattve
t¢ omganiothes 1.@ e ampowndsif thedgemilal taves the follewviag stheture kg
system may additionally be substituted by

(A -C6)-al kyl, (C- 25 C4)-al koxy-(Cl-C4)-al kyl or

Co 2) - al Igtl:@ne aryl; where R26, R27, R28, R29, R30

e ,midep hde Iy one another H, (Cl-C6)-alkyl;
preera 0" I; 30 if.. Ais a group of
the formula H(C( %rqin whi ch 0-2 nmenbers may

be replaced@by an HLI nt fromthe group of O,

N(R33), CO preferably’ma group of the fornula

wh%nge(tﬁg’ ra)d1caP]3 %{)1 and Rl?l ﬂg mJ'ex 1 an ngri% grourfngk %e){ Boba% and Q have the

aforementioned meanings.

In addition, very particularly preferred compounds of the formula 1 are those in which the
group Q comprises at least one nitrogen atom, where the nitrogen atom may be present in

ring Q andfor 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))x~ in which 1 member may be replaced
by an element from the group of O, N(R33); '

where

mn is 1,2, 3, 4; preferably 1, 3 or 4;
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APD62599PC 23 by an el enent fromthe group of O,
N(R33); where.mis 0, 1, 2, 3, 4; preferably 0 or 1,
ArTepidoP(R31, R32, R33 are i ndépendently of one anot her
H (C-C6)-alkyl, aryl; preferably H 10 where A very
particularly preferably is a bond or N(R33); then Q
|s a 3 to 8-nenbered nonocyclic ring which may include
#dt o 3 heteroatoms selected fromthe group of oxygen,
it Ragemzand sul fur, where the ring 15 system i's

addi tional |y substituted by N R24)(R25 nd I
addi t | onam%n@e“@ﬁpb%?ﬁ f{nﬁla%‘?fh‘%ﬁ [52:( EA}B’? feﬁ@' H
CN, (C-0C6)-alkyl, O(C-C3)-alkyl, (CI -
C4) - al koxy- (Cl - C4) -al kyl, (Co-C3)- aI kyl ene-aryl, oxo,
B R26), CON(R27) (R28), hydroxy,

ydr oXxYy- (%JN@}F@ yl, COQ(R29),

(RSO)CO( or SQ2CH3; preferably a 3 to
8- menbered 20 nDnocycIic ring which may include 0 to 1
I“&i(lateroatom sel ected fromthe group of oxygen,
Efogen and sulfur, where the ring systemis
R REZS onakik yindeperishily of eoe byothdr R4y R2Balkyn e(Ghir)s-R36, CO-(C;-

addi tionallly, be s tit by .F . .
CN, (Ci- 3)%%5%1‘5&% a{ﬂ&%@%ﬁ%ﬂh’% with He ngo?gen IE\T.QI.I to Wlf_llch
(Cl - C4) - alhkpxuie-HoalledCa ) to amﬁ)dmbege@onm},-tﬂ-l toydpimeyciic ying which,
oxo, CO(R26 R27) (R28 r.o .

o o (BRI G Rk gl gpetoms
or S@%selecﬂaﬂeﬁﬁﬁla*ﬂley gFoup( of - c@ker@ Mitbgen and sulfur, where the
?CgCICS)CS ;pq%l?}'g%}%qgc gp§ E;ysteéé( gllal;%pé%.ly% ubasltigl)(eld' by F, Cl, (C-Ce)-
N( R30) 00(&1%106)0 @t b antsd S@&eH3comey ec@@«Rﬂﬁ(R@a , hydroxy,

o ar b po el RS

d . f = | ;
aE ?:H{Z )noe%gg@g% 91118:,1 0N @0@]@4)4) NRIRASCOE, CEptkall I W(R49) (R50);

0 is0,1,2,3,4;

R36 is OH, 5-10 membered mono- or bicyclic ring which may comprise one or
more heteroatoms from the group of N, O and 8, and the 5-10 membered
ring may comprise further substituents such as F, Cl, Br, OH, CF;, oxo, O-
(C1-Ce)-alkyl, (C-Cg)-alkyl, O-(Co-Cy)-alkylene-aryl, {Co-Cs)-alkylene-aryl
and N{RS55)(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, 0-(C;-

C)-alkyl, (C1-Co)-alkyl, (Co-Ca)-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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APD62599PC 24 Cs)-al kyl, or R24 and R25 form toget her
Wth the nitrogen atomto which they are bonded a 4
Ampsdsdewenber ed nono-, bi- oraspirocyclic ring which,
apart fromthe nitrogen atom may include 0 to 2
addi ti onal heteroatons selected fromthe group of
oxygen, nitrogen and sul fur, where the 5 heterocyclic
ring systemmay additionally be substituted by F, d,
{£C1-C6) - alkyl, O (Cl-Cs)-alkyl, oxo, CO(R44),

(R45) (R46), hydroxy, N RA%ZG@éd C6) -alkg
AN( R49) (R5B)3 gxpu;ebéthatfmymﬂa -(CARIIPRB2 Rbiap| which 0-2 members may be

oor (NZI( RA(‘;:SS)) ff%%%d by %ﬁ e‘ler&:% E{%ﬁ‘% the'z\grggr? I)E:g %(g%} @, k;}{'!eferably a

5-10 nenb glroapl ofmhn diemmla -lﬁCWd)(R&Z)Dd, gy Wq:hdhnmlger may be replaced

conpri se et eroa m the group of N,
0 and S a %%m%rﬁ? “l‘fg'ﬁﬁ%)}lga%anﬁﬂ{ﬁﬁ‘ay conpri se
e her substituents such as F, d, Br, OH CF3, oxo,

0 15 (d
. ( Co- CZ)Cgh(-a gn‘é-pé%ﬁﬁablcﬂéé?@) al kyl ene-aryl and
N(R55) (R56), preferably a 5-8 nenbered nonocyclic ring
whi ch may conprise 0-2 heteroatons fromthe group of
ad 0 and S, and the 5-8 nmenbered ring may conprise
gHr RRemrubstituents such as F, oxo, O (Cl- C6)-alkyl,
(C1-Ce) -al kyl, (Co-C2)-al kyl ene- aryI and . N( R55 (R%B%
20 R44, Ras ndependentpof qug guothesdl. AF eCordahand epfe K
one anot her H (Cl-C6)-alkyl; and 25 R55, R56 are

i ndependent|ly of one anot her F‘@G Cs) al kyl .

veheaerp | very patticlarly ipraftrably ys apastler Q groups are
listed below Het C(R31)(R32))m 1-N(R24) (R25) 30 in
which Het is 0, S, N(R33), preferably 0, N(R33), and m
then 3 or 4 APD62599PC 25 R24 -N R25

Q is a 3 to 8-membered monocyclic ring which may include 0 to 3
heteroatoms selected from the group of oxygen, nitrogen and sulfur, where
the ring system may additionally be substitated by F, Cl, Br, CFs, NQ,, CN,
(C1-Ce)-alkyl, O-(C,—Cg)-alkyl, (C1-Cy)-alkoxy-(C-Ca)-alkyl, (Co-Cs)-
alkylene-aryl, oxo, CO(R26), CON(R27)(R28), hydroxy, hydroxy-(C:-C4)-
alkyl, COO(R29), N(R30)CO(C;-Cg)-alkyl or SO,CHa; preferably a 5 to 7-
membered monocyclic ring which comprises one or two nitrogen atoms,
where the ring system may additionally be substituted by (C;-Cs)-alkyl, (Cs-
Cy)-alkoxy-(Ci-Cq)-alkyl or (Co-Cz)-alkylene-aryl;

where
R26, R27, R28, R29, R30
are independently of one another H, (C;-Cg)-alkyl; preferably (C1-Co)-alkyl;
if:
A is a group of the formula -(C(R31)(R32))n- 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))q- in which 1 member may be replaced
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-N N-Subst. ~N in which Subst is H,
(C1-C6) - al kyl, hydroxy-G -C4)-al kyl, preferably H,
aedsepeal kyl  "N--'-N-R25 -N3J NNR25 R24 R24 5 in
whi ch the radicals R24, R25, R3 1, R32 and R33 have
the aforenenti oned neanings. In a further particularly
preferred enbodi nent, the present invention relates to
conpounds by@f elefeent fpmthegroapoi@ MR R z4, W | aa

in which Wis CHor N and the radical Rl and the
groups A and Q have the aforenentioned neani ngs. 15
Whereconpounds of the invention of the fornmula | can be
R{epared
preparati on 'process
exanpl e by cyclization and/or coupling reactions.

Suj tabl e starting substances can be prepared by
ocesses known to the skilled worker, and sone are
ROmREaCR3d |y available. 20 In a preferred enbodi nent,
t he compounds ,of the fornula | ar epar.ed I .
process Aﬁﬁ@?@@@ﬁ%@géOP?%%¥ﬂﬁ?ﬁ€”?F§£*%Eﬂoﬂyﬁéﬁg i

a) preparation of a conmpound of the forrmula Il: the
basic structure (1, 4-dioxaspjrq[4,5]decan-8-one) is
Wherhdy Gr Pyl Brslbebly iga B N

prepared by processes known fromthe literature (see,
for exanple, Nakanura, M et al.; J. Am Chem Soc.
thew3, 125(21), 6362-6363; Kawafuchi, H et al.;

-?r et rahedr iy, 3 £f - meB32d ntdRbydic ridOwiick frag incBRB YRGS h&eroatoms

f. e | ses anal ogous to the
100, 5B Rl POEESCY 0 091 087220, for

4 ¢

5 variants can be

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, CF;, NOj, CN, (C;-Cg)-alkyl, O-(C;-Cg)-alkyl, (Cy-
Cy)-alkoxy~(Cy-Cq)-alkyl, (Cy-Cg)-alkylene-aryl, OXO, CO(R26),
CONR27)}R28), hydroxy, hydroxy-{C;-Cy)-alkyl, COO(R29),
N(RéO)CO(C1-C5)—a1kyI or SO,CHj; preferably a 3 to 8-membered
monocyclic ring which may include O to 1 heteroatom selected from the
group of oxygen, nitrogen and sulfur, where the ring system is additionally
substituted by N(R24)(R25) and may additionally be substituted by F, CI,
Br, CF;, NO;, CN, (C;-Cg)-alkyl, O-(C,-Cg)-alkyl, (C;-Ca)-alkoxy-{C;-Cs)-
alkyl, (Cp-Cg)-alkylene-aryl, oxo, CO(R26), CON(R27)(R28), hydroxy,
hydroxy-(C,-Cy)-alkyl, COO(R29), N(R30)CO(C;-Cs)-alkyl or SO,CHs,
preferably F, (C;-Ce)-alkyl, O-(C;-Cg)-alkyl, (C;-Cs)-alkoxy-(C;-Cy)-alkyl,
(Co-Cg)-alkylene-aryl, oxo, CO(R26), N(R30)CO(C,-Ce)-alkyl or SO,CHz;

where

R26, R27, R28, R29, R30

are independently of one another H, (C;-Cs)-alkyl; preferably (C;-Ce)-alkyt;

and

R24, R25 are independently of one another H, (C;-Cg)-alkyl, -(CHz)s-R36, CO-(C;-
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et al.; Tetrahedron Lett. 1995, 36(7), 1043-1046) O OD
(R2)u I'l 10 b) reaction of the conpound of the formula
AHD6RI%PIC OR H2N OR under r@Huctive am nation
conditions, where R = lower alkyl, preferably ethyl

or rrethyl to give a conpound of the fornula Il RO O

5P els of T a7 e DU s SRR e

equi val enthey fa@r bopdedTp Hao d @bk moncd azobejpimnytlia ring which,
primary amne_of the fornula Rl

KsExX~HH2, .. 20
subsequen flpagegqngttg% fAtragen plom, may nclude 04@% ﬁddmonalaﬂgcroatoms

si mul t ane Q&Y $ohZ ahd up’ %isudvl étg mﬁogencam)cnutfdr Oofhere the
the fornmula |V APD62599PC 27

(R2)n | Vhejgropyehie Fing SYSFR 02y B&ﬁfwaﬁlgy b s Nﬁgggﬁq, El Y cl, (b -Ce)
am ne undgg.yyr e@féhl(ys 2Bk, nag)doonc(ﬁg it 'C@I*&R%)%ﬁw)tl Agiroxy,

i n conpoun s of orrrul al whose A-Qg
i nked  N(R48)CO(C;-Co)-alkyl or N(R49)(RSO) preferabﬁr F, (C-Cg)-alkyl,

0-(C;-Cs)-alkyl, oxo, CO(R44), N(R48)CO(C;-Cg)-alky!l or N(R49HRS50);
o is0,1,2,3,4;

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, Ci, Br, OH, CF;, oxo, O-
(C1-Cg)-alkyl, (C;-Cg)-alkyl, O-(Co-Cs)-alkylene-aryl, (Co-Cg)—alkylenc—afyl
and N(RS5)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-(Cy-

Ce)alkyl, (C1-Ce)-alkyl, (Co-Co)-alkylene-aryl and N(RS5)(R56);

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

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

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

\Hei/((C(R31 )(F{az))mq “N(Rm)(ﬂzs)

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



via a nitrogen atomto the cycl ohexylene ring A'Q
IKEEXNNRL ~--j] (RR)n 5 1. Further conpounds of
Anme2iopreent i on of the formnul a2 can be obtai ned by

anal ogous processes, the skilled worker being aware
how t he process descri bed above nust be altered in
order. to obtain further conpounds of the forrmula I. 10
Suiyggﬂe reaction conditions and reagents for carrying
outNsteps a) to d) of the process of the invention
are\hggmn to the skilled worker. Two preparation
routes for conpounds of the fornmula | are indicated by

way of exanple 15 belqw  Buestpl ary route 1 APD62599PC
28 AT/CE7 EI HF CE® 1 i -o O (reductive
ani yat | o )—é?{dft' ~K"1'}j O CD Et0 RL... K-t{I 1
- ~ t o NH, .24 acid 0 HN O NN NR25

(.rEdu&: Ive N amnation) Exenplary route 2

in which Subst is H, (C-Cg)-alkyl, hydroxy-C,-Cy)-alkyl, preferably H, (C1-Cg)-alkyl

3
N—R25 N—R25

/
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 laa

O
=0~ ] /YA\Q
) /\ /k/ !aa

\}V\ N N

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 to the skilled worker, and some are commercially available.

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



7) 1OEt 0 H" YPll 1l R-KORbase K7/ ~~ O OH Q Hal .
Base K\I O~O NH 21 1~v,~H\ NNN-YOH1 ~~1 CO
APPEIRPE | n exenpl ary routes ® and 2, R, K and Q have
the aforenenti oned neanings. 5 Use This invention
further relates to the use of conmpounds of the fornula
. belifowi gaceutical conpositions as MCH
nfr'%@%%%lr (#logwé s T The MCH receptor |igands of the
invention are particularly suitable as nodul ators of
the activity of the MCHIR .10-The . f [ :

IlIIﬁJ[ I B tructu
re%ul atRI?P§Ia¥'H1é & earlgflo %cf%g%cgfhglg r%cgw I"gen el | asie 8 _c e
docunent gdii¢@piroDt.51detanal-one) Nat ucenbe@tily 38¥pilabkg- Bubstituted

Shimada, .M et al. Natu 1998, 396, 6704: n e

s o ™ Eaetts Son B pranee By mioceimiaout Eih i HlpleCtice, for
2003, X44mpiéSRdkafifia, REVétely; J.Gm. Bhendi Soe, 2603 d25(20pi6862-6363;
Ther. Targets, 2003, 7, 495-5 . Ther. > .
i catfasiibiobh gt oV Terargem ot 200, YAGVE 5Faf Bepuyive,
i nfl uengs . aRrakcarnTakl Yoosesatgdoss- amegler s such as, for
exanpl e, depression (Borowsky, B. et al.; Nature

Medi ci ne /2002, 08, 825-30; Review. G Hervieu, Expert
Qpi n.O --@m s 2003, 7, 495- 511). 20 Compounds
of this type ape particularly suitable for the

treat nent agﬂé r prevention of APD62599PC 29 1.
esity 2. Diabetedlnellitus, especially type 2

di.abet N ' ' th I 5
10 Coe) R R o T e T o

connection are
' OR

H.N
2 OR

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

or methyl, to give a compound of the formula III

RO

)\ o

RO N
H

L/

Q

(R2),

c) coupling of the compound of the formula II with phosgene {or a known

phosgene equivalent, for example carbonyldiimidazole) and a primary amine of
the formula

20

and subsequent deprotection of the acetals, with simultaneous cyclization

resulting in a compound of the formula IV
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- hyperglycema, - inprovenment in insulin resistance,

- inprovenent in glucose tolerance, 10 - protection
afpezsver@ancreatic A cells - prevention of macro- and

m crovascul ar di sorders 3. Dyslipidemas and their
sequel ae such as, for exanple, atherosclerosis,

coronary heart disease, cerebrovascul ar disorders

etc, especially tho (b Qt_g¢pstricted thereto) 15

whi ch are charagteriiged B 5" or nore of the

fol |l owi ng kﬁﬁé ‘SN - gt -sna triglyceride

concent ggt’i 0 gh_post pra ﬁ plasma triglyceride
concentrations, - Iow HDL chol eSt erol goncentration 20

4. Various other condi tions which may be associ at ed

wi th t hisagiepapishi & prpATY offe secondary agiine _undey, gpAYEEs amination
hyper coagih, Fos @I"ﬂiﬂ B &;n!éH oBARQl e RIANES whkd £10 Ellouﬁﬂ‘.qmm
venous) hi'g % pressure - heart failure stch

as, f orviexaitogen dtbmtio hotcyelelerylens W t her et 0) ,

follomnng nyocardi al, 25 |nfarct|o hypert ensi ve

heart di sease or ca dio Psychi atric

i ndi cations sugh depr e: S|ons - anxiety states 30

- di st ur baKegs’ 6?Nthe“b|r-- an rhythm - affection

dlsordeﬁs SChIZO enia - @@ ctive disorders

APD62599PC 30 Fornul ati ons The anountl of a conpound

of forrmula (1) necessary to achieve the desired

bi ol ogi cal effect depends on a nunber of factors, for

Mﬁpb@npdueds pédwf invewtizmpofuthe fohowlen, canhbe johtainedelry aglogous
adm ni

PE%Cﬁ%Scf hlgens[ﬁiggsg o %?m% ?l%xre%{vqgc ﬁ.{BQeSE H(gsgﬁi?égr%}éﬁéerpu?t be altered

1nnnhh&mmangmﬁﬁﬂ@nm@oﬂﬁ&oﬂ@eﬁmnmﬁﬂing, preferably O. 3

ng to 100 ng (typically

F"

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

below:

Exemplary route 1
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fromO0.01 ng to 50 ng, preferably 3 ng to 50 ng) per
day and per kilogram of bodyweight, for exanple
APDE2S9PCny/ kg/ day, preferabl y¥°3-10 ng/ kg. day. An
i ntravenous dose may be, for exanple, in the range
fromO0.001 ng to 1.0 ng/ kg, preferably 0.3 ng to 10
1.0,mg/ kg, which can suitably be adm nistered as
|nfm§|onamfwfﬁ ng to$¥™1Q0 ng per kilogram and per
ni futle. Sui Pabl e |mﬁfmﬂ%wfsolutrons for these purposes
MBY>GONt A eenb OF  exanpl ex-fkomo6nl ng to 10 ny,
tyb+éal|ymﬁm®m11 ng to 10 , per mlliliterg S ngl€
doses may contain, for exanple, fLontlmTﬁrt g?/fo
the active ingredient Si ngl e dosds may con aﬂh Y
exanpl e, froM ng tenl0 g of the jactive ingrt drent
Thus, anpoul%s“ﬁ@r injections may 15 contain, f&f
exanple, from1l to 100 nmg, and singl e- dose
fornulations |ch caane @Qﬁ?nrstered oraIIy such

as, fordeRa jgb s ar cgg sul é@*Kwa %? lﬁr\n "or
0 e

exanple, fro t 0 100Qre typlcarty\ m0.5 to
600 ng, or in a further enﬁﬁ‘ nt from1. to 1000
kw1 @nwggly from10 to 600 ny. In the case of
ditc eutrcally acceptable salts, the aforenentioned
melght daﬁg,aﬁsmbased on the melght of the free
GO ind f romeuhiaeh 2& Qe salt wdgrd sed. ‘to&mthg ’/\f
o mh a OveﬁEﬁTADne A )k,A\/
condi ti on€ nt-He npoun s‘o'“f rnmula (1) may be ‘usfd
as the conpgynd”itBel f, but they are preferably in
the formof a pharnaceutlcal composi tion with an
acceptable carrier. The carrier nust of course, be
acceptable in the sense that atrble mnth t he
Lo EHOMPITGHEDIGHE 3. B1- K el O BBYRIEE FPTTPRE RS
harnful for the patient's health. The carrier may be a
solid or a 25 liquid or both and is preferably
User mul ated with the conpound as a single dose, for
exanple as a tablet, which may contain fromO0.05%to

95% by wei ght of the active ingredient. Oth
Thisainvawivet fugthen yelaies fo dhes ghs LAFOEROYR 9f ¥ fefosmulgel and their

pﬁ%rﬁi%@ﬂ}nt:al Bin h?gﬂc&ﬁ as MEA ek P{SP ‘ﬁgﬁﬁﬁ fife M@Pﬂ!&é})tér]ﬁgands of the

armace conposrt ons of the invention_can
nbenthtrr welpartchldrly witeblons mpdulaters whhs el il dhe MEHIR.
met hods, which essentially consist of 30 m xing the
|ngred|ents Wi th pharnacologrcally acceptable carriers

Tanddlo of BCH i reptlating tRhenergycielance his novnkres iwellslysumented(&u, D.

ui t abl r e
e{% ‘i@aﬁﬁ %9%; %6 2??%%@:% nrvgle‘égsrdg{u?éntgggg[ ?@@04 Chen, Y et al,
Hﬂats@imblbgﬁlzooﬁ ort43_=,x21169t7€ Firkocrinaireyu003; Adhadtilcd): Review: G.

erma i nttrav stration, although
He SR aPaBieE TS B MbaasSbc 51 |
adm ni strati on depends in each individual case on the
nature and severity o e condition, to b
Thee &R ARCIHRERRTS Bt wcﬂcﬂrﬁ%ﬂa AP hage nuﬁe“"f?‘?f ?nq'“am on
chitra819 Ghae@ IBordeRARH 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).

pr opbs axi

Compounds of this type are particularly suitable for the treatment andfor prevention of
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formul ati ons and coated sl owrel ease fornul ati ons al so

bel ong within the franework of the invention.

AADSEPRENCe s given to acid-%and gastric

juice-resistant formul ations. Suitable 5 coatings
resistant to gastric juice conprise cellulose acetate
pht hal ate, pol yvinyl acetate phthal ate,

hydr oxypr opyl nmet hyl cel | ul ose pht hal ate and ani oni c
poDpegiys of methacrylic acid and nethyl nethacryl ate.
Sui t abl e pharmaceutical preparations for ora
admnistration may be in the formof separate 10
UNDbes BBIIAS, edposialbxapRaliaberpindleding taqhetestion of the sequelae
suckabhl e tablets or tablets, each of which containﬂgﬁwdm
defsspd@ehnount of the conpound of fornula (1); as i
POPAGESarQpedisan Wifsnndtion &l Ution or suspension in an
aqueous or nonaqueous liquid; or as an oil-in-water or

wat e ypgrglyesmiz.enul si on. These conpositions may, as

al 1 eaglyro0Ed: flBshinREsiARRar ed by any suitable

phar maceut i cal nethod which includes a step in which

t he awpioyemdoh iy gatosniolasnee.15 the carrier (which may
copsiﬁ%aﬁg gpﬁﬂg&uﬁgﬁgﬁgﬂgitional_ingredients) are

br ou Into contact. The conpositions are generally

pr od poachtiop ofi matwor adamigrdvesrolpedigerdersni xi ng of  t he

active ingredient with a liquid and/or finely divided
solid carrier, after which the product is shaped if

I eDedipiieynias Bnd sheirf senualacawph es, for dxatplst athernsdirsoghy, cerigaay heart

by ..conpr essi n r | di ng, a e
c AT oo i TP R, e BRI lich Fereto
adghich araharkcreiizd ibg ohe or Goepfl dedeltbwiadfaetoss: can be

produced by tableti the coppound.in  freg-f L NQ. :

f of miEhcHlasha “F%lyceéj&agrfﬁ“(é‘?n 3 3\/\3‘5‘1 Best r?%cﬁadl élgé% J\;\A%é‘(%l yoeride
appr epiceationd,xed with a binder, glidant, inert

di | uent d%p% o%$ or nor.e surface-active/di spersing

agen T%;ﬁa OleSETR FASPUHB- hi ne. Mol ded tabl ets can be
produced by nol ding the conpound, which is in powder
formand is nojistened with an inert ljquid diluent. in
i e FROHaS s R bore e Hith B Betb e Rdromd. such
whicch are suitable for peroral (sublingual) _

adm nistration conprise suckable tablets which

cont Hirpmioses BERsIFRISHRDIE a?qsrwﬁlr%fvsot\ﬁﬂaﬁesaﬂa??f&@ B1d Yrgous)

nqrng@%5k§5%&g§§eand gum arabi c or tragacanth, and
pastilles which conprise the conmpound in an_inert

bas e heattchhilurs sueh st for caaraple (86 epigrstasted et folAYIng grpocardial
ar abhrﬁfamrg;f&, gﬂ%]h@??s%%%hﬁ Ases0BPQRAibIMPAtRI t abl e for

par ent er nistration conprise preferably sterile
aqueous preparations of a conmpound of forrmula (1),

i .al.e. . isotonic wth the blood of the
#ﬁ#ﬁﬁ%gﬁgFg%%%§%%F&¥¥hese preparations are preferably
adm dems¢ssiorsd

- anxiety states

- disturbances of the circadian rhythm

- affection disorders

I

- schizophrenia

- addictive disorders
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i ntravenously, although adm nistration may al so take
pl ace by subcut aneous, intranuscul ar APD62599PC 32 or
ARDERA%REr mal i nj ection. These3preparati ons can
preferably be produced by m xing the conpound wth
wat er and making the resulting solution sterile and
¢38%ﬁ¥10 with blood. |Injectable conpositions of the
ki 5% generally contain fromO0.1 to 5% by wei ght
of the active conpound 5 Pharmaceuti cal conpositions

BT ComB o8 FLE DSBS B b6 vE e JEug et effct
RpAAYGRY dAnbEF Xff fAstod, fcﬂlmﬁﬂﬁﬂd tief spbéific bempatnd chbsen, the ended
SO

ohe or nore conventiona

id carrler for x@pgggyd
usodbampi efeadminipaption &Bﬁi H& ipical ORdPE oF Hre el ose is
gpﬂé}slhﬁs%etﬁé b4t HORD! @@1 qa 906 Higt Ell%l?e@aﬂl?() 3t IQQ it 800 mgeztypmany

esmarepreera élnte orm of ointne
fore W91 hpt oo mea Preferably yﬂg HeBges) By &9 andger q%‘ngam of

: day. An i
WGt e AEPE IO mPB g Bl S0 ey 45 i
e vy o gt exaiplse irs b sangn dom 0.9Plemade L Peng/ig rPé?fPI@hlv G %mg to

1% | \ly)l%clpca%ssﬁitél}lq[ \3«? ﬁ«%ﬂﬁ%&ggfats ru"i'fuhgﬂ P EO B%( STl e Llélogram

e conposition,
aﬂd @elt mnﬁ% Smmm soshdwnm fog ttheae | mumoseg radysepntain, for examPle,

|bIe o] n e
el DR B0y TR PO B AL B EE e o
cmlithmhfoae:emqﬂn tfabi Enfgao 10 gmg tﬁeacme iogedientc Bmﬁgaciosmmay contain,

afff t?m 3 e gt] tﬁeh 6&&% tﬁ]negg%c&?n& elglﬁls 221511{}} a 52 ¥or injections may
cSﬁklaiﬂﬂ; R ra:mhple Nfrbi® bmg fteriea m@an@ sﬁgkg;dmpds If(a'hmlauons which can be
an a S|l ve or

di ssol ved and/ o ers
agminsre grafly such ap ;fjﬁfe stleff P SOpRYIES, AN i d, examle,
frANgentd ﬁjUOQﬁlg |t§plélil>19lﬁoxﬂ-%5tt6 635%); o mfﬁih&béxyarﬁhﬂiﬂanﬁ%m 1.0

t‘; ?\%qlf.e%/% éﬁ{lgq?lgf%gg :I&rtqa o 3,9 t!léqt céeff P%Qi{ﬂgrhgctﬁg&c[aﬂg Ftcceptable salts,

1heOdTHRRBAIRSA Sefht S85 Sl ASA, on tf'x@ e RNOHMhE fret Bompound from which
Phar maceuti cal Research, 2(6 318

1986
thotR dtARIy e TFor e praphds g b @‘aﬂ‘)gm'af*%ﬁd conditions, the
BRp&ina¢ blaforxﬁﬁlfa?ﬁtlﬁagpﬁb hée@'ag the'BhpBRAd AMBIf, BRGALENAY padf@ably in

particularly suitab for wei ght reduction and for

theeforra of ﬁphmceuﬂédw@wowé@rgmt &R peepiRBlegRtrier-ets qafrish must, of
Qmﬁge tb@‘%ﬁ&g&%ﬁcﬁ thd sSROMRL 3 AREmBAO YiBGhé CerRH i3tedients of the

conpoun are di stingui shed by their lowtoxicity
camplositing] andfie wotshatmfidipe thepatiqiis health. The carrier may be a solid or a

liguid or both and is preferably formulated with the compound as a single dose, for

example as a tablet, which may contain from 0.05% to 95% by weight of the active

ingredient. Other pharmaceutically active substances may likewise be present, including
other compounds of formula (I). The pharmaceutical compositions of the invention can be
produced by one of the known pharmaceuntical methods, which essentially consist of

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

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

intradermal or intravenous) administration, although the most suvitable mode of
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30 conpounds can be enpl oyed al one or in conbination
.Wi th other weight-reducing or anorectic active
AppgrsediCent s. Furt her anorectdic active ingredients of
this type are nentioned, for exanple, in the Rote
Li ste, chapter 01 under wei ght-reducing

ents/appetite suppre d t he so i ncl
"g%f 1P TRspEsIRcac e F@S“Pﬂ@F%% %Fﬂé:lr ﬁ;‘iﬁlf'ﬁ °h g&‘?é?f’ﬂd“m
t&be LB/eDLRIPEH GBI AR SNHS chBFFind Of ‘f&hﬁm (1) 8944 ERA cBe. Coated

el se those which influence the general APD62599PC 33
forsuipbions ywhconted plewgelgassifermulations alpo belopg withia thefrrmework of the

ﬁ\%ﬁﬁ&?ﬁ’?&ﬁl@ﬁd@oﬁ %?vén%a&ﬁi dzﬁlﬁ aEE?iE hi@@%sls%nt &} mulations. Suitable

enl argenent of f at depots and a normal calorie
cpaiingk eesistsatitp gasirie juendeomipoise oflluldse afefate phighabitss polyvinykacetate

| .
o, R DSy Syl B ol e mers of macri
agi ead methgl methagpnylater obesity. The conpounds are further
suitable for the 5 prophylaxis and, in particular, for
the treatnent of type Il diabetes, of arteriosclerosis

Saixble frarmarontival ]i)rEijﬂgldn'B lﬁirdarzmaﬂmbﬁ)dtﬂaﬁm maybé Brthé fvem of separate

treat nt, of high blo ressure i nations wth .
iRl ool srtle cPestien BaobRis, ibkabls FBIRK G BB, o8ch bt whicn
comamf i defited AmMoGANGTOME EBmPburidnes foemnildl @; las Cpaﬂrd&e or granules; as

ddn1n|stered alone or in conblnabﬂB@ with o nor e
SHEH S SUSPRAH PR IOAD AP 1O DORAAPSAS t s oll; |“(:4th or water-
itR@Y @mufsh. ThadPERupdsons aklye a@ faliesdyS meRkid¥Ba, ak piepared by any

di sturbances, or disorders frequent]y associ ated

syifble phpmipceyticalgethed Bbick jpeiudas & teinvhich fhe aptive ingredient and
thERALERATRAE MY &dhsisPVE bnd bP afbrd hilG6SH nagaédléﬂt@bﬁé bfodight into

15 2. actlve i'ngredients for the treatnent of

cqpjast- The gempepitions aregeperally producerl by pnjfernyang kosaearepus mixing of
th@%h@@ﬁ%&édﬁ%n@gﬁﬁlt £ liqhid Sfdrl dfﬂélya Q" 361i8CLakR, after wkg?h the

ingredients 6. active ingredi or the treat ment
prﬁélvqt mﬂﬁedtltm%@ryz'dmm fop ptampie. ¢iaiuetican e prodeced by compressing

on, RBKER LRRIeD or BRELIE of B SAPSHE M. Ao EAEF Bhe 8 more

res ure acti elnre
actdrt@aﬁlrmmd@ﬁts Hécanuressed tablcts mdnemodmc,d by tebletigg ehti eompound in

e Mol E g R, R MRS Y Gy o el B B mised
WHMQymda'nglbbnt; owlidileehtwind/br ¢rigeor mmqwufadsra@fvetdiﬂ@ersing agent(s) in
a gurpc{l?lg Ha&ﬂné) cghtfed tagl &néal? bé pljoﬁuc%grb Imolfdmé the compound, which is in

powder form and is moistened with an inert liquid diluent, in a suitable machine.

Pharmaceutical compositions which are suitable for peroral (sublingnal) administration
comprise suckable tablets which contain a compound of formula (I} with a flavoring,
normally sucrose and gum arabic or tragacanth, and pastilles which comprise the

compound in an inert base such as gelatin and glycerol or sucrose and gum arabic.

Pharmaceutical compositions suitable for parenteral administration comprise preferably
sterile aqueous preparations of a compound of formula (¥), 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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for a synergistic inprovenent in the effect.

Adm ni stration of the active ingredient conbination
Apamse@Kke pl ace either by sep@rate adm nistration of
the active ingredients to the patient or in the form
of conbination products in which a plurality of active

in dle ts are O present in one i -
oA Ghcctiet TP HSaPea et B SR, BF 3ty miving te
c@iﬂ@éﬁﬁacmltto%&alahdf nAking \tke mﬂﬁh@@@iﬁﬁorastaﬂc and isotonic with blood.
Anti di abetics APD62599PC 34 Al | anti dj tic .
TP, GO P S N RO I 2F st SR G DR 5% agh of the
adidve chi@¥ug@n be conbined with the conpounds of the
invention of the fornmula | in particular for a
synergistic inprovement in the effect. Adm nistration

PR a@&ug%tcbfﬁ odifdds %ﬁga%&t fof BRI HihRRaton G/ pre@Rie8lyh &eForm of

el t her arate adm nistration of the active

singlgrdost wpesitodes, Rbespgan eprodzreed Ay ny¥eg f 6ppQRd of the formula (T)

V\ﬁ@l'@feg)? c?@ i RGP sdifd é’%@ﬁe‘}p Br Q)La!d{ bdcka ‘thtté%c hildVéhaping the
I'ngredi ents are present one pharmaceuti cal :

rqsumpgnaxmmn I\/bst of the act ive ingredients |isted

bel ow are disclosed in the USP Dictionary of USAN and

I nternational Drug Nanes, US Pharnmacopeia, Rockville
PRAhceudiOal Suinpaditicns anitabit mbwplcalsusiemlthﬂjskiiaﬁrb prafieralily im the form

nd i nsulin i vatives, such as r
of BIRHER, 5B Pt 298 Brhgrard o1 O R Ritfe can be used are
pf:t&ﬂituﬁg Ial.nﬁl@l Ipﬁﬁﬂﬂiyﬂa&e (ebyeels, ﬁledihoés(mmtc&nﬁlﬁ‘atﬁns 2R twd88nore of
P-2 deri vat,j ves és describ

0 bpanees Tt ey BErediop s sen e E R DR REg ! rom 0.1

1PHB 8?% Whighi oty Sonhiekition Kor¥xBmpRITebno03ltb g%ef f ect i ve 15
hypogl yceni ¢ active ingredients. The orally effective

hypogl ycem ¢ active ingredients include, preferably,
TodakdRRYI MRiBSiratidh BUARD %bﬁﬂﬂe PR@hidetiidall @@mpositions suitable for

oxadi azol i di nedi ones, i azol i di nedi OF@?‘ gl ucg]%lf age
trapsdpisial gpes, cag| heciagbs fqr@c iggle PIAsHOPSh are @ipblg for long-term
cREORLRAS w@? %ié ¥aﬂ1é?l|i"s bé;ﬁd&['rﬁls BatR pHsied 2Mtbiabhitdin the active

openers such for exanple, those disclosed I‘E VE
ingcizap B am AdieEs SHBECH it byifsks Wb 2BRroppiate. disselypq gnd/or

dggé}gdtt) 7 Gh SadiaGid VGt &agp%m%ﬁ it bagHES: NAT aﬁ@meoacdvb NAgRdient
eta inhibitors, i bitors of |iver

congemstajion is apoutnkd &9 P3fal mfe&blmbogt edn éé‘{’j’eﬁe@ﬂ?‘ﬂaﬁ ﬁ‘éﬁﬁﬁ’t‘hty is
f&ltl}{é:Q e ﬂ‘}g¥t§dle§1t td BF rebhi f }pelbd?ﬁi BFS oPfonpHSOGERs described,
ory ase, nodulators | ucose uptake and
fcglexmn;zie leﬁbmnlacﬂmcald?@m?mhn%{é) mséwsm ter lipid
met abolismand |ead to 25 a change in the blood lipid
conposition, such as antihyperlipidemc active
The goepoEs Soi%uﬂtb formula 1 are distinguished by beneficial effects on lipid

metabolism, and they are particularly suitable for weight reduction and for maintaining a

reduced weight after weight reduction has taken place in mammals and as anorectic agents.
The compounds are distinguished by their low toxicity and their few side effects. The
compounds can be employed alone or in combination with other weight-reducing or
anorectic active ingredients. Further anorectic active ingredients of this type are mentioned,
for example, in the Rote Liste, chapter 01 under weight-reducing agents/appetite
suppressants, and they also include active ingredients which increase the energy turnover

of the organism and thus lead to weight reduction or else those which influence the general
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antilipidemc active ingredients, e.g. HVALOA
reductase inhibitors, inhibitors of cholesterol .
Apmpsprer t | of chol esterol upidake, inhibitors of bile
acid reabsorption or inhibitors of mcrosoma
triglyceride transfer protein (MIP), conpounds mhich
reduce faqad intake, and/or food absorption, . PPA

%"’i‘é‘%‘rﬂ? OTEATPTL S P PR RES A g ik off it lead 1o

aAEnRIRnEaPSNHE Bl dgRtsHHE Ialid Bl TAREE ithke 1881 e h fedublidnSof the fat
I n one enbodi nent of the_invention, the present

depotp ohie SrarisTad he poBRASPASCRT? FRitablsrfar e PrepyIiie gd, in particular,
foP Mmeﬁ%%&%cgvééht lopo&@ﬁ% THeeb rr%’iﬂlﬁs 9t tBiRr suitable for the

i nvention, the conpounds of ula | are
ey Hisistagd.aig naﬁwul@b ey the treasmenti of HypsUb dishetee oF whgrivgclerosis and

fbmclrfﬁﬁl'i]éiﬁggl&ﬁ/@ ﬁkfaﬁolgskrp&gsfgr tﬂ% QAUGE QR g&?%ﬁboﬂ?resgﬁé

exanpl e cogen phosphoryl ase I nhi ors (see:
01/ 94300, WD 02/096864, WO 03/084923, WO 03/084922,

IR AUIIIATE o5 hefisgro0di ment, the compounds of

ornula are admnistered in conbination with a
sul fonyl urea such as, for exanple t ol but am de,

TR fBraect b fhpfim e SapBpiE Ao i fimyia] 8 Be acminisicred

ab@ei o 18 tcembihatich Wﬁtﬁnﬁ air i e Viinftiier ];ihaﬁmacalbgicw@ active substances

i.ngredie whi ¢ S t he ATP-de tassi um.
e e dor el Bhvarplt, i ERBAGS YsnBRide of Risorders
fk@h&lﬂf/ aggbéltted HetdWQMCE QMRS of @hdhpheﬂmiﬂm@ lategrepi ri de or

r epag |n|de I n.one enpodi nent, the conpounds of the

f or ruffgdiramgnts which jower @P%‘HglP?PSE’cﬁ‘?Bihﬁ‘&Tq nwith a

bi guagitie isseientFor the frefmesRr Aystiphleb@dsm n. 15 In a
further enbodi nent, the conpounds of the formula | are

adhi nP¥tedeRsclPRlie BREFHBEM BN with a neglitini de such

asy. T MrioB&i ?g,gﬁsrepagllnlde I n one enbodi nent, the
conpounds_ o he formula | are admnistered in
cohbi #aERflsEmmgieny activg iegrediedy ol i di nedi one such as, for

e@”p;!m%ve ﬁﬂgﬂédiehézfQﬂﬁe PRt loF %ﬁgtﬁm ¢ fn@RkQY! 1 tazone or
t he onpounds disclosed in WO 97/41097 of Dr. Reddy's

Ré’seam@ﬂlr@@bm:mcnmngmﬁemrt i cul ar

Egﬁg zol i nyl met ho
xy phéh&%?%ggkﬂ%q&Qﬁ% azgfﬂfﬁﬁﬁ’ 9%59@25 Inyone
erfbodictieningredivatsdonthousativers bf hepet fm;rm@ | are

S0, MR, R P

diabetes or associated with diabetes.

They can be combined with the compounds of the invention of the formala 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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W99/ 67278, W99/ 67279, W01/ 72290, WD 02/ 38541,

W03/ 040174, in particular P 93/01

AID@§¥POpent yl - 3- net hyl - | - ox84 2- pent anamoni um

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

[ 2-[ 3- hydr oxyadamant - 1- yl am no) acetyl ] pyrrolidine-2-(S
)-carbonitrile), TS021 ((2S, 4S) 30
4-fluoro-1-[[(2-hydroxy-1, 1-di net hyl et hyl ) am no] - acety
Aipitidiabdtidé BRcldse@abbetinipld inethe IRYAO DRRZENG S bR 22, e])hey can be
I n one enbodi ment of the invention, the conpounds of

sqmebinesy with £he campoundsiohi the dpvegtip of éwrﬁ%zh it pagtiqulgr for a

SRABAP BB AAN® In B EfecB AdchiRrREA T R acfi0s Hdieﬁ?&ﬂﬁo
gﬁo l'itazone. RPD&QSQQPC 36 Igtone eﬁbgﬁlne%% t he ination

uphgg eighier bn eerpEeAdminipiragion of theiaatieetingredients to the patient or in
is
tho %}g&t dfﬁ'lgh p?ﬁgégﬂl%g? Wg LEan? roié g‘g‘\;@ i %}E(ﬁelﬁ; ‘fn@%"rescnt in

on
¢md>hmwp¢u}uc=ﬂmpe§aa IMosi of mcttii‘i@@@r@ﬁ@ldﬂl;sted below are disclosed in

tgér?@lsg%}ly ciln 1” [% glgr]{ngnpa%/ r]‘a? b or rm%{l ﬁﬁghaafmacopexa Rockville

e conpoun
%Bhlnlstered in conblnatlon with an a-glucosidase
i nhi bitor such as, for exanple, mglitol or acarbose.
In one enbodi nent, the conpounds of the formula |I are
S!ﬁtﬂﬁ)lﬁiaﬁtuﬁhl&ﬁcé incthdetall riasulias awd tidsulid Qemﬂm@est, Rasch a)dorodxample,

the r ned co ds, e. co ation wth
G BrR ok? OE Ap P, AT ke Bt sfoits G5, Kt drimbie US 6
y.: 1 mbpamyhn egRpl1i mdokeLmoheﬁeizmﬁ MsNdeséribed lih 'WOIrK /@146 or else
SHlﬂ]ofon |urea, insulin and netforn1n insulin and

g7 135 ghinclosec B} SBABSI bps oor HordiskcAVS. 1appqpally offective

HypSEy bR &itSinkfedRAR. enbodi nent of the invention, the
conmpounds of the fornmula | are adm nistered in

conbi nati on with an HM3CoA reductase i nhibitor such as

The \aslPbidivd hinaheahlcNactive idfaBtAl iltiuds] PRSIt | Mifon cl)ure.as

I vastatin, Itavastatin, atorvastatin, rosuvast atin.

bigyapiwes nhgesliides.of oxddiazolidinadionsn,  fhirzobidinesiensss Blucosidase
lﬁﬂﬂﬁwer rofh Sonl reBdpfor 3PSt Sl 1| Jkonﬁ@”@qutV' ﬁﬁlb%ltshp&assmm

e acid reabsorption i nhibitor (see, exanpl e
cbanzqssowms sugl a5 Gopexprpts7 thopsdieclosd 180 9@@6@@@@1’7@ 99703861
4 [
oEReloRend s, ORI GRLRR syl
beta indiipitors, @inworﬂwofdlqgobl}ﬂr@w gwplved imthe dtimton ehgluennepgenesis

o ST, T SR RABAIR o gBOLRRBURLAN s o
ghlgcpsquakct agk gummm@oarwponnds 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, inhibitors of
cholesterol transport/ of cholesterol uptake, inhibitors of bile acid reabsorption or inhibitors
of microsomal triglyceride transfer protein (MTP), compounds which reduce food intake

and/or food absorption, PPAR and RXR agonists and active ingredients which act on the

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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conbination wth a chol esterol absorption inhibitor as
descri bed for exanple in 30 WO 0250027, or ezetim be,
APIpOE9PAe, panaquesi de. I n of® enbodi nent of the

i nvention, the conmpounds of the formula |I are

adm nistered in conbination with an LDL receptor

nducer, (see r.exa 342,512 PD62599PC .
b R i e SOOI O ol O fpipistered in
&fnﬂ?ﬁﬁ@% lﬂ?ll:ﬁi @mﬁnﬁ@ ﬁ%ﬂllb tﬁfﬁfeh&nhépahb (glliw!;ek %)f(bﬁucﬁ@ﬁ rdush as, for
prefera y i nsol ubl e bul king agents (see, f{or e
b5 Gt s IpPIE H LGS (e 0 01doon, st fE0BeBa, wo
RIERBL AN OM3oRAo! RaS TRd4188). hyper chol esterol emi a,
ADVANCES TN THERAPY (2001 Sep Cct), 18(5), 230-6-)
Caromax is a carob 5 containing product from

%E%Heﬂx%?ﬁﬁglﬁg? Fl{e ec%gl?Eunag E’:@ lf('iljrﬂrrﬁa Ig%irg %ﬂmﬁ%g&?ﬁ' C%Hﬂaﬁlatlon with

65926 Fra urt/

Cosfionylate erchwis tfhr e@amglvabo(hu)amlée gbbgiclaimide, ghplad%or ghmeplﬂde
preparation or by separate adm nistration of conpounds

of the formula | and Caromax(r). Caromax(r) can in

Inhing embodimett, the cainpounde oAtheiforsdel ad adiminﬁdtmed iprogmbination with

f 0o roduct s

Bt BERoia Rt il B e Afp-FoNRaF oors ey pr g et ool
Jubly 89) fdr @Rampplb,@olbaamaieNglibendlarhide, dlipldel glithepimde or repaglinide.
adm nistered in conbination with a PPARal pha agoni st.

In one enbodi nent of the invention, the conpounds of

Thit@e EMbHAIMant] the lcBmBELRAR b ihe Férthuld ard adHidirétBini combitlation with
a fibrate such as, for exarrple fenofi brate,

afiganisleyqh as, for GXAPIC MEHOMYR, of f brate. In one

enbodi nent of the invention; the conpounds of the

formula | are admnistered in conbipation wt

TnjadBtthes embadimentg thefogppynds of theforpda éﬁ%&&%ﬁ‘fm‘&f“ fopRbination
sblmfﬁﬂkglﬁﬁadetsh& @f&’@kﬁ[ﬂﬁtﬁeﬁépagﬁ}ﬁdé ormula | are

adm nistered in conbination with a CETP i nhibitor,

e.g. CP- 529, 414 (torcetrapib). In one enbodi nent of

th gﬁﬁ: Eﬁlﬂ&ﬁﬁl&]ﬁnthe wﬁg&fﬁﬁp OthRd Sorhatd Nite E{Qﬁ%’t&%d in@bfbination with

m ni st ered nbi nati on wth an

5 ihmzbildlmdlonbrﬁueh]@s efﬁbeéﬁmﬁmmgiftawe plnglémomanm@htézone or the
CSQLﬁE@{#gﬁ?scl%Eeé 1|ﬂeW g@ eR&ﬂ% @eﬁéa?ﬁh%uh@aﬁon in particular

tron wth an |tor suc
Selkabi3 l4edlhyducprBrmqhyldeoxoa@qnlmh@l@n@@w}nmwﬂmthm& 4-

tgngyotm}m@gmthe conmpounds of the formula I are
mnrstered in

In one embodiment, the compounds of the formula I are administered in combination with
a DPPIV inhibitor as described, for example, in WO%8/19998, WO099/61431,
W099/67278, W(Q99/67279, W(Q01/72290, WO 02/38541, W003/040174, in particular P
93/01 (1-cyclopentyl-3-methyl-1-oxo-2-pentanammonium chloride), P-31/98, LAF237 (i-
[2-[3-hydroxyadamant-1-ylamino)acetyl]pyrrolidine-2-(S)-carbonitrile), TS021 ((28S, 4S)-
4-fluoro-1-{[(2-hydroxy-1,1-dimethylethyl)amino]-acetyl]pyrrolidine-2-carbonitrile

monobenzenesulfonate).

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

combination with a PPARgamma agonist such as, for example, rosiglitazone, pioglitazone.
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conmbi nation with an antioxidant. In one enbodi nent of
the invention, the conpounds of the fornula | are
Aude2s9r€t ered in  conbinatioméwith a |ipoprotein |ipase
i nhibitor. APD62599PC 38 In one enbodi nent of the
i nvention, the conmpounds of the formula |I are
admnistered in conbination with an ATP-citrate |yase
inhibitor. 5 In one enbodi nent of the invention, the
16 QAP ebsiEmaf:, thi CorhSut of the Bir@uadrhhdibiaiseeediin combmat]on with
conmbi nation with_a squal ene Sént het adsye i.nhi ?fiﬁ“? d
CORBOwIS MRt IBIbHpR < ssh it BRI~ it ARY A Gt ety or
ih @Y Bor bxfe AT MEBOHO6RY 1| FTT/BLUMI 334 bR POT/ERO13455.,
I'i popr ot ei n(a) antagonist. 10 Anti obesity agents In
one enbodi nent of the invention, the conmpounds of the
Ifl%ﬁ%godli érgeth@ggﬂwﬂﬂu%ﬂﬂSﬁq fd?muﬁqrg?é RehihRR e ih BoBbination with
I pase |nrlr1l tor s as ?or exanple, orlistat. 15 In
a0 meglaswisidatieriehibifor i %ot rermples ﬂugléoluq«ig¢3ébﬂ3ént i s
fenfluram ne or dexfenfluramne. |In another
enbodi nent, the further active ingredient is
Is iohelemizriiment, the ccanpnuhés ofathvb Groinmeritare adm‘nirsmdﬁe cominatica with
red| ent ant. 20 1n fur [
g %%'g a%) 10?%4 ?‘r)unfpém?ésa?' minﬁl‘ﬁ{sa er e a'EEfﬂSny urea
aﬁ@ ﬂiﬁtﬂ@&hﬂnpﬁ sullﬂjﬁylm@d-\aﬂ'd dbidsat mpsgl(nﬂbeand metformm msuhn and a

S o OB Sl P ) - R0 R N AR, e
m ce" Asakawa, A, et al., M: Hor rmne and l\/bt abol I C
Research (2001), 33(9), 554- 558), NPY ant agoni sts,
Léplﬁm‘ﬂﬁlﬁmsnal ene- |-sulfonic 25 acid

{4-[ (4-am noqui nazol i n- 2-yl am no) net hyl | -

cycl ohexyl net hyl } am de h¥ldr ochl ori de (f 683A)) .. .
Inon¢ &y 11§§r§ éhegmventmn, e compounds of the rmula are adninistered in

cgwnﬁma@&l Lid 3n 4RI YdnR0ae Nhhidlien euddr aaripeasistihC fluvastatin,
acid

PrYagtE i, HEryasiatin ivaalny flamsiin.-2orgastinrogrvastefif ahy dr opyr
azol o[ 4, 3-c] pyridin-5-yl)-1-
(4-chl orophenyl ) - 2- oxoet hyl ] -am de; (WD 01/91752)),

Tp pesx pbagimeny of ithet ig vqngiogy, the c«qlgpounds of the fonnula I are administered in

ﬁiﬁgﬁ (ﬁﬁgl?l?g%ﬁ? él%lﬁ 3%41%%(??1[)11 1@@@9 @e@}’fok gkaﬂn;ﬁe W41k 885,744, US
Gé’ﬁﬂ,é@bﬁl%ﬁ 877,331 cER 863 5% EP 9583-??4ént agoni st s/ i nver se

agoni sts (e.g. 3-cyclohexyl-1-(4,4-

di methyl -1, 4,6, 7-tetrahydroi m dazo[ 4, 5-c] pyri di n-5-yl)

Iip pepembddiroene of del invengion,cths edrpounds 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 LDL receptor inducer (see, for example, US 6,342,512).
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(WD 00/ 63208)); TNF agoni sts, CRF antagonists (e.g.
[2- et hyl -9-(2, 4,6- trinethyl phenyl)-9H
Api®2Sorg i azaf | uoren- 4-yl ] di peppyl ani ne (WO 00/ 66585) ),

CRF BP antagonists (e.g. urocortin), urocortin
agoni sts, 03 agonists (e.g. 1-(4-chloro-3 APD62599PC

39 . - . e

Wéméﬁ@g@w% {herremrgends o (e formulal qro administered,ip compination with
% g )p?éf&)ﬂgl?%&%he&hﬁlﬂg agelﬂéf WeO.Chk: Qﬁé{ﬁ% e,(Mdb/Caromax®

01/841)) mel anocyt e- 8t i mul at1 ng hor

@gofii Bt &, ciC@K- ALarchgpnips pepdretigp, for treatment of hypercholcsterolenua,

KRN 501 R Ry A SBRRE, S24F5EhSRENH 'earcr

i azol
opintaaniion pondlid:- ﬁg}zﬁ Nh!mhbmlmmdmmr $Spocidlidasesi Eocalch:xgredxcnts GmbH,

ol S (6 Hratl i oRpRBRAR LS CHOERID I osibl

i SdrRt RBhaRRIoH! G B depaltd @&iﬁ%ﬁ%%& 0§QB@PM!\@§ of Ghed forida T and

00/ 71549 SHT agonists e.g. nzof ur an- 7-

Carym e r Garoman®) wa m:tha%ptumgcaaoﬂ joisteney] in gesiprm of food
nt agoni st s,

i i u%%gﬁrﬁ%ﬁs*ﬁ%?&‘%‘bﬁ

ant agoni sts, growth hornone (e.g. human growth

[E%ﬁggﬁlggqugg&t_oﬁ’t ?%&%%ﬁethe %L:%S&lnﬁg of &%H%H&lﬁé I are administered in

combpratywitine RBARRyhtagob&anoyl ) - 3, 4- di hydr o- | H i soqui nol

i ne-2-carboxylic acid tertiary butyl ester (WO

01/ 85695)), (NTF, CNTF derivatives (e.g. Axokine), TRH

Iagoa embadifisanf the wverkioanihe eomﬁFﬁnﬂs 46ae E8rula LA CKdmiinistered in

Bl 62 TR 3L e S RARBh SIS e b,

pBadihas kaya- Arena, Mari na; Grasso, Patricia. Leptin
agoni sts as a potential approach to the treatnent of
obesity. Drugs of the 15 Future (2001), 26(9),

118635 &BB0dimEM oA @ inSdrdiok Othg corRPSUNBE bf Pt iffighuldD e @¥iniistered in
sel/ anyl ase_ i nh| bitors (e.g. WO 00/40569), PPAR

E‘lﬁ‘F‘%‘iﬂd’F Rigotic 4y YaWarEs12) .  RXR nodul ators or
TR—(3 agoni sts. I n one enbodi nent of the invention,

the further active ingredient is Ier;e)@ 20 I'n one
Iy psoRmbRSiRSNL o gherigyentien. the eQmRoupAyPledp é@ﬁnull&sl are administered in

cSRNRRRIAGHAY OETP MERGE Y. 0. 5207BZ (sieliBp
phenterm ne. In one enbodi ment, the conpounds of the
formula | are adninistered i n combination with 25

TBSH SRt B?Wquve%EBI?QEéc&ﬂpotuﬁgs 5960 mlac £re ldé{%ms@&ed in

and the vascul ar system suc for exarrp
combipggionoyith AGAT ighvlitor | ), medi canent's whi ch act on

the angi otensin- renine system cal ci um antagoni sts,

beta bl ockers etc. In one enbodi nent, the conpounds of
Int dree doghrodimeat bf thednweadtidmitist emmgobunds afahd foretilacihareiadinistered 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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30 nedi canents having an antiinflammtory effect. In

one enbodi nent, the conpounds of the fornmula | are

/RISt ered i n conbination W th nmedi canents which

are enpl oyed for cancer therapy and cancer prevention.

APD62599PC 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 aforenmentioned conpounds and

Iapkhé embbdivennd the invaritnpthseomppinds i del fogidal hy alotidistered in

substances is . regarded as falling within the
P’é@?ﬁ?ﬁﬁh%ﬁé teafe 1ypsp 1 ’Plﬂ@ Oﬁr esent invention. 5 In

two articles which appeared si nul taneousl y in Nature

(Nature 400, 261-264, 1999; Nature g@ﬁS 269, i

In 99 pmbedipenteat she mwenfiony he compaads of eofe # hayg Agministered in

A&hﬂfﬂaﬂmﬁ?ﬁ%gdlﬁbn& SfRIREARE idhfthofel ani n concentrating

hor none assunes inportant functions in
control ling food intake. Conmpounds which act on the

B&ﬁ{tﬁ.’ﬁt c%f f}ﬁ‘g Qva{tﬁ)nhﬁﬁé QofdPoukids %f" HeS6inhfla EhfcOfiniffiehed in
ar e sSulta

e treatnment of obesity. Testing for
cambmamﬁemth@llmm@@m(a)@ntas%tcorrpounds of the invention
of the formula | was therefore carried out as foll ows.
Functional neasurenents to determ ne | C50 val ues 15
Kidiiohesitg agintst he cDNA for the human MCH receptor,
preparati on of a reconbi nant HEK293 <cell |ine which
expresses the human MCH receptor, and functional
IRAS BinBsitment ofithdinvérion) the mnﬂnpmmds of: diel fotmuiz I awoklministered in

ce.in an t he t|o di not et al.
Cf’ﬁlg ah%:h%%{g “%'g%mri ?)%‘i " A difference
fromthe ref erence was, hovvever the use of the
| asm d pEAKS f EDGEBo ste
I8 B gIpedLPeoty g ot 28 1 DECHER 15 E%E“\fx‘é %‘3 OFF%égeﬁ@‘gemﬂc

used for the transfecti on was a transfor med HEK cel |
i ne naned "PEAK Stable Cells” Kew se from EDGE
SRRaimemy e CURE ROt derAlst ARG ool | 1 ar

16 Mthdd Binbbdivhe] h8 Furddd hdtive hepddicr@ BtiridnabMEH) in the
presence of I|gand of the invention took place with

the aid of the FLIPR apparatus from Ml ecul ar Devi ces

n( yﬁﬁiber é&ﬁb&ﬂmexﬁf @L Q6AbSsural of 146 FHRAA P SdMBMKaL inlWokibination
Bi ol ogical activity testing The |50, val ues

%@@R’E gzoﬁgﬁat%s(@%'| ng@fﬁgwﬁa@efeguéatedstr%@;g flugpges energy
n%e@a%gh%ﬁ %EZIEM Exe ﬁﬁ%ﬁg gxﬂlﬁ.lc\é\’ehgak‘ﬁtuat REetQ dRL.: Rérmone and
Metabolic Research (2001) 33(9) 554 Srg%) NPY ant’agomsts e.g. naphthalene-1-sulfonic
acid {4-[(4-aminoquinazolin-2-ylamino)methyl]- cyclohexylmethyl}amide hydrochloride
(CGP 71683A)), MC#4 agonists (c.g. 1-amino-1,2,3 4-tetrahydronaphthalene-2-carboxylic
acid [2—(3a—benzyl-2—methy1—3—0x0~2,3,3a,4,6,7-hexahydropyrazoIo{4,3—c]py:idin—5-y1)—1—
(4-chlorophenyl)-2-oxoethyl]-amide; (WO 01/91752)), orexin antagonisis (e.g. 1-(2-
methylbenzoxazol-6-yI)-3-[1,5 Jnaphthyridin-4-ylurea hydrochloride (SB-334867-A)), CBI
antagonists/inverse agonists, H3 antagonists/inverse agonists (e.g. 3-cyclohexyl-1-(4,4-
dimethyl—l,4,6,7—tetrahydroimidazo[4,5-c]pyridin-5-y1)propan—l—one oxalic acid salt
(WO 00/63208)); TNF agonists, CRF antagonists (e.g. [2-methyl-9-(2,4,6-
trimethylphenyl)-9H-1,3,9-triazafluoren-4-ylldipropylamine (WO 00/66585)), CRE BP

antagonists (e.g. urocortin), urocortin agomists, B3 agonists (e.g. 1-(4-chloro-3-
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30 and 9 showed 1 C50 values of from2 to 10 M The
exanpl es and preparation nethods detail ed bel ow serve
APD6ISPIEGst rat e t he i nventi on APD62599PC 41 wi t hout,
however, restricting it. Exanples 5 Genera

expl anations a) Mdde of drawi ng the structura

f oy nul I n- at r. i .

P o e B p DL TP BT B RuSh B Bingi-thancl
hgpitioeRloridd) WD 052[345 1)9) IMH;{ Whslynooftetsimutng barnese)aoniste, CCK-A
i nvention are _bases, an n formsalts wth .
aaDpr (o ol i1 GG Ao B Dat o plsshy ihiazol-2-
yRaFtafriogBsi O Rhylifiebl 0 O RREiRdsidtifilBdacetiar0finah QWP Y 15525)),
using a trifluoroacetic acid-containing nohile phase.
seroppain nigypiake | imhibiarst Je ofexfenthyAmingr | PSS &3%9@{%"&%‘? and

n;cilfa e@mo%om;(ag; wb 6T G4b)) @Hﬁra%@ml@@%%@ 1YBRWMYIHRYzofuran-7-

mple™ treatnmen a solution of the salts for | )
ybrigaperiae akalic astoiali (P HENHLY BT goskts. gafanishintagopists, ghrelin
zar; i of..: .
UFolE SRR Gl ol b DSuBBRE, s soroon
(massimspegrowihrhorRone)s growHdheraopetredensing cegpeyndg (Gbengsloxy-1-(2-

of t [ A . . e .
gy S n TSD AR b 3R 0 i
byt et (B0 01/88698))s ENTE,HENED demnaitiats ©rgs Axpking)e TRKoagohists (see,

her ei naf the foll ow.n ning.: =
S GrRrah 465 Sy e e sty TR b ot oo or
eRdnpit)Lee, Dapitt W.netinyhg Viatdeno Oyl Rezdaekhyd Swnbobiafing; dérasso,
P-ganiaﬁ J.ETS%I;( 3%?{%58%5% gcg%q%%q&tgh go?Eh%yul'ea%JelnI 8 c'>b%§‘1ty. B%?’gts of the
Fhrby dr @eg1)7 - 2(ehenao3-88HzabA agonists (e.g. bromocriptine, Doprexin),
lipase/amylase inhibitors (e.g. WO 00/40569), PPAR modulators (e.g. WO 00/78312),

RXR modulators or TR-J} agonists.
In one embodiment of the invention, the further active ingredient is leptin.

In one embodiment, the further active ingredient is dexamphetamine, amphetamine,

mazindole or phentermine.

In one embodiment, the compounds of the formula I are administered 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, calcinm 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 42 HCI = hydrochloric acid HPLC = high
perfornmance |iquid chromatography PyBOP =

HEEIBIG azol - 1-yl oxytri s(pyr#bl i di no) phosphoni um
hexaf | uor ophosphate CDI = carbonyl diim dazole 5

Exan'pl el
B b hpldad s o Snnt s do e o 0 g

wNth oid E)l"'ﬂ()[‘d\lbﬂ the afd®mbiidned compounix fud emenally one or more other

A SSOED 2t ATV i e

HylRS8pe@ht iavehiidh.chl or oet hane (5 nL) was ni xed Wit h

sodi um tri acet oxybor ohydri de (295 ng) and stirred for
48 . hours. Sodi um hydroxide solution (IM was added,
and the mxture was extracted with ethyl acetate. The

organi.c,15 ase wa drl d oV
IR P A O SRR, Siphfne N HOPAGE R Wi B2, 1999,
Nayurp MOM T63LA69L IMQonﬂ&&aﬁmogfuqis sapirhtely deatrited ladiighly specific
r%ﬁvglg p %‘Eegé?r)ocoiég TQ\E%%Q?Q &Cﬂ? i\d&ﬁta%éurr]rﬁag 11&1]90&311 f?mctmns in
cdnif At el Ghieke O nipodndstwhite RexyP l‘lﬁﬂMICH fecptohi hyiefopd Hive an
dazol -2-one. 20 Method B A solutjaq
anQTRF RofkgtAR yerwiteble for ghe treqtmspEoy ot freiing forpeporpgicpiiect

of ﬁietébmgcshnaé of 188 (Ve kHE feaA4 Iewséa{h&eg)}e ¢atriddMot fs30Mows.
m.) at OC. After 30 mnutes, (2,2

di et hoxyet hyl ) - (1, 4-di oxaspi r o[ 4. 5] dec-8-yl)amne (3.0

g) in DMF (10 nL) was added, and the m xture was

heated at 80C for 30 mnutes. Trifluoroacetic acid (5
Fihgtiosab meakihecinexts b ddernikac BC50 valeesnas kept at 80C for

a further 5 hours. After cooling, the m xture was

diluted wth water and extracted with ethyl acetate.
Cmmnmfgbﬁﬁl%% Herstee arsargMiCEbreespiqr. prappieian fiha reqgmpipapt HEK293
cdil |Ll]iee\£/ esgﬂsrtﬁgpﬁrgﬁatg I H%Q@(‘:uzcﬂ'r thti@ngﬂnéagﬁements with the

ecu 1H20N203) was obt al ned
récombiyart q%ﬁyme N;B)k( Pigte) in R4QgY [tf-WJH] deycnpAP!D@}! 39gmot 43al. (J. Biol.

Chem. 276, 13554-13562, 2001). A difference from the reference was, however, the use of
the plasmid pEAKS from EDGE Biosystems (USA) for the construction of the expression
vector. The host used for the transfection was a transformed HEK cell line named “PEAK
Stable Cells* (likewise from EDGE Biosystems). Functional measurerments of the celiular
calcium flux after addition of agonist (MCH) in the presence of ligand of the invention
took place with the aid of the FLIPR apparatus from Molecular Devices (USA), using

protocols of the apparatus manufacturer.
Biological activity testing

The IC50 values measured for exemplary compounds 1, 2, 5 and 8 under the
aforementioned conditions were of the order of 0.01 to 2 pM. Exemplary compounds 3, 6
and 9 showed IC50 values of from 2 to 10 pM.

The examples and preparation methods detailed below serve to illustrate the invention
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Anal ogousl y,
1- (4-cycl opentyl oxyphenyl ) - 3- (4- oxocycl ohexyl )-1, 3-di h
HeNeRiiGazol - 2-one  was obt athed from
4-cycl opent yl oxyani | i ne,
1- (6-cycl opentyl oxypyridi n-3-yl)-3-(4-
oxocycl ohexyl ).-.1, 3-.di hydr oi m dazol - 2- one was obt ai ned
‘F’i)ﬁb(?’# pg’j?‘éqr’o[f)%fﬂ%t gégypyri di n-3- yl ani ne and
1- (4- but oxyphenyl ) - 3- (4- oxocycl ohexyl )-1, 3-di hydroim d
azol -2-one was 5 obtained from 4-butoxyaniline.
Examples ot hoxyet hyl ) - (1, 4- di oxaspi ro[ 4. 5] dec-8-yl)-anin
e 1,4-D oxaspiro[4.5]decan-8-one (1.0 g) was reacted
with 2,2-diethoxyethylamne (0.85 g) by nethod A The
lgga he mol ecul ar wei ght of 273.38 (Cl4H2

NO4) was obtained 10 in this way; M5 (ESI): 274
([MH ). 6-(3/1CI opentyl oxypyridin-3-ylam ne A mxture
pMalewf dragpng @ﬁﬁwﬂpﬁwﬁmwléﬁo g), bronocycl opent ane

0, ) ' 2 of the
Oy yblia B ST PR UAIE Tor GRfodin SEE pEal RamiThd
exenples givert5 mi xture was diluted with water and
extracted with ethyl acetate. The organi c phase was
washed with water, dried over magnesi um sul fate and
W@akéntnsat ed. The residue was purified by

hro ography ,on.sil.i ca.gel . ' -

o RER R B PG oS b Bl bRt WA Ghpropriacey
skione hdidn o parsiculgr, pdrd mdifioatiohlof theyctmapoudds BsHERE ahsogtatography
The pr.aduct with.the nol ecul i ght of 178. 24
PEECRRTRDOPIoRHG. Bt HEBmE ovlics Py e Y hedy ybe fomm of
Hydfidfdorbaretards. Cyadsopantyl convandd ime thé\ freexbases sifwn by simple
4-ni tr opheno] 4 br onpcycl opent an 8.2 .4),
(R L ORRIoB R e S BT TR Pt ofh
heated at 80C for 24 hours. After cooling, it was
diluted wth water and extracted with ethyl acetate.
criygity phfhnsharoiraee 8@ washed with water, 25 dried over
TRIAEDT WP stditd AbRc@BAGWSBINE BMeyBble Peall6bsef8d Giiithe WSS spectrum

hydr ogenated in ethanol =~ using pal]adiun(l1) _ hydroxide
agisindigptad gssintes queiestipicthe wolan molreulsp [BARTss J%ﬁ’%ﬁe a5ge on the

Iﬂcﬁgcu?éiong(gbzl_HlSNO) was obtained in this way; M
(ESI): 178 ()I\/H-H+). Exanple 2 30 Trans-

1- (4-cycl opent yl oxy- phenyl) - 3-[ 4- (2-di net hyl am noet hox
Absdedghexyl 1- 1, 3-di hydroi mi dazol - 2- one APD62599PC 44

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

following meaning:

NaBH;3CN = sodium cyanoborohydride

DME = N,N-dimethylformamide

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

DMSO = dimethyl sulfoxide

HOBt = 1-hydroxybenzotriazole

HOALt = 1-hydroxy-7-azabenzotriazole
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Sodi um hydride (42 ng) was added to a m xture oftrans-

i -(4-cycl opentyl oxyphenyl)-3-(4-

Arpdrsesegcycl ohexyl ) - 1, 3- di hyds2oi m dazol - 2- one (0. 30 Q)

and DVF (10 m) and, after gas evolution ceased,

di rret hyI arri noet hyl chloride (94 ng) was added. After
fl the 5 reaction solution was diluted wth

ydr “FH%‘ m xture was extracted with ethyl

mampgh perenMESRGiE HhbaasgMaey dried over magnesi um

sul fat e, flltered and concentrated. The residue was
ByBOR %@Zwa%ﬁléwwsowbﬂ@)mham%d@aﬂwmh?%m
B -LEHAG1dNRE@DEIOf  413.56 (C24H35N3(B) was obt ai ned
In this way,; M5 (ESI): 414 ([MtH +). 10 Trans-1-(4
cycl opentyl oxyphenyl ) - 3- (4- hydroxycycl ohexyl ) -1, 3-di hy
dr oi m dazol - 2-one Trans-4-anm nocycl ohexanol was
gxgglgfeeld by method B with CDI and

ycl opent yl oxyphenyl) (2,2-diet hoxyet hyI )am ne. The
|solated crude product was mixed wth DW (2 nil) and

BEN-( A 4rlH1opogrid-nheraxyphengh Zrigdibptodsidnglils.  The
VIBRGSHeRN } Rtokk 0Ny ?\@émﬁ&edl luted with water, and the

mXxture wds extracted with ethyl acetate. The organi c
phase was dried over magnesiumsulfate, filtered and
concentrated. The residue was ified py preparative

duct with the nol eculhar ht of 342.44
bt ai fled Ntk < WAy, M8 (ESI): 343

ph -di et hoxyet hyl )am ne A

suspensi on of 4- opentyloxyanlllne (8.86 ),
br onbacet al dehyde diethyl acetal (13 g), potassium
Megasohat e (13.8 g) and di net hyl formani de (100 nil) was

Iﬁﬁ%ﬁg & 1 %}ﬁ’é %91511& fiou &hemphﬂﬁl)vﬁf dfh%xloﬂ'ﬁ\ﬁﬁizali)—! one (348

ration oncetralon of "t trate.

nbgédﬂd@épmdpu?wm@@mﬁy (B¥riogieand ghichishgetenze 47 rqld éb/ﬂg @llxed with
3 t As 0

o SR S5BLBe d f ALGBECSHBbs

sgbtian (180 was addeds améyhe miyBir¢ Fak )Extr@M \(fiEMﬂﬂ}ﬂ)acetﬂfheThe organic
L1o c 0 r e

p@%e %égp‘?%g ri g‘é@e&f%? S&‘\él%s&lgﬁ am nes: E%g%g@sgg%’ggsi%m was

plnificst by cpropepativiel HE’[LCarTWbb@durttawnES& wBlecdlly. weighimdfa 460.58

((ggif’fwﬁwaﬂﬁaigg’%m is Ja&%é{é%ﬁﬁ%%ﬁ@%‘%@ _jg% 60 463

1-(4-oxocyclohexyl)-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 mL) at 0°C. After 30 minutes, (2,2-
diethoxyethyl)-(1,4-dioxaspiro[4.5]dec-8-yl)amine (3.0 g) in DMF (10 mL) was added, and

the mixture was heated at 80°C for 30 minutes. Trifluoroacetic acid {5 ml) was added, and

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 magnesiurn
sulfate, filtered and concentrated. The product with the molecular weight of 348.41
(C1H20N203) was obtained in this way; MS (ESI): 349 ([M+H]").
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E) NAN 5 0 -N C25H30N402 418.54 419 L I V NL-~N-.CNJ
APDG62599PC 46 6 0 .C28H34N402 458.61 1459 7 ,

ATDEEIFA02 420.56 421 O N 484 ONNIN 8 O N C26H32N402
432.57 433 un N 9 co _ C26H32N402 432.57 433 N, N 10
C26H34N402 434.59 435 u i 1 0 O C30H38N404 518.66 519

0 N~ Nk 12 (0, 0 C28H36N4Q3. 476. 62 477 N =N .~ 1
%fe?ﬁ@oa%l&I\lssz%éyﬂeﬁ%%amgzﬂﬁh%f%8X%z%‘ohﬁxyw?nﬁﬂllﬁxdf8ﬁ%ﬂ%‘iﬁ2"0ﬂe
wedN Jbéaltdds> Nadin 1) Sxyaikfhing, N -kdNediopth W02 y1)-3-(4-
460. 62 461 L,léﬂé"’pﬂ“c’g@m”emoz 448. 61 05)49‘%%@17 y_)_(
pogiekerdoh3 iy depmigiazol-2rgne wag oftaged FoomuEARpioRE ARy Yyidin-3-
yihfine *afd  1-(4-butoxyphenyl)-3-(4-oxocyclohexyl)-1,3-dihydroimidazol-2-onc ~ was

obtained from 4-butoxyaniline.

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

1,4-Dioxaspiro[4.5]decan-8-one (1.0 g) was reacted with 2,2-diethoxyethylamine (.85 g}
by method A. The product with the molecular weight of 273.38 (C;4H2NO4) was obtained
in this way; MS (ESD: 274 ([M+H]™).

6-Cyclopentyloxypyridin-3-ylamine

A mixture of 5-nitropyridin-2-ol (14.0 g), bromocyclopen;:ane (8.0 g), potassium carbonate
(14 g) and DMF (200 ml) was heated at 80°C for 6 hours. After cooling, the reaction
mixture was diluted with water and extracted with ethyl acetate. The organic phase was
washed with water, dried over magnesium sulfate and concentrated. The residue was
purified by chromatography on silica gel. The resulting product (2-cyclopentyloxy-3-
nitropyridine) was hydrogenated in ethanol using palladium(I) hydroxide as catalyst. The
product with the molecular weight of 178.24 (C10H14N20) was obtained in this way; MS

(BSD: 179 (M+H+).

4-Cyclopentyloxyaniline

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

Exampie 2

Trans-1-(4-cyclopentyloxy-phenyl)-3-[4-(2-dimethylaminoethoxy)cyclohexyl]-
1,3-dihydroimidazol-2-one
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I I APDG62599PC 47 19 C27H36N402 448.61 449 N~ v v
N~ ltd  ui 20 ; o ('N C27H34N402 446.60 447 CN

Wﬁzfggﬁ‘i C27H36N402 448.614449 ()fO/ O N NAN~- N
g~ C28H34N403 474,61 22 V 475 QaNA A~ Nr_~ 0 L, N 23 0~

0 ~N~N~0 C27H36N404 480.61 481 N 24 ~0 U N |
C28H38N402 462.64 463 N 25 o N C27H34NAO2 446.60 447

NL - OZSWZ 60.62 461 NON 27
msﬁf%ﬂske 65307 , v
IN402 (446. 60 4d\i\r”"\/ |

\_.H_./

Scodivm hydnde (42 mg) was added to a mixture of trans-1- (4-cyclopentyloxyphenyl) 3-(4-
hydroxycyclobexyl)-1,3-dihydroimidazol-2-one (0.30 g) and DMF (10 mi) and, after gas
evolution ceased, dimethylaminoethyl chloride (94 mg) was added. After eight hours, the

reaction solution was diluted with water, and the mixture was extracted with ethyl acetate.

The organic phase was dried over magnesium sulfate, filtered and concentrated. The
residue was purified by preparative HPLC. The product with the molecular weight of
413.56 (Cpll3sN305) was obtained in this way; MS (ESI): 414 ([M+H]").

Trans—1—(4~cyclopentyloxyphenyl)~3—(4-hydroxycyclohexy1)—1,3~djhydroimjdazol-2~one

Trans-4-aminocyclohexanol was reacted by method B with CDI  and
(4-cyclopentyloxyphenyl)(2,2-diethoxyethyl)amine. The isolated crude product was mixed
with DMF (2 ml) and TFA (2 ml) and left to stand for 12 hours. The reaction solution was
diluted with water, and the mixture was extracted with ethyl acetate. The organic phase
was dried over magnesium sulfate, filtered and concentrated. The residue was purified by

preparative HPLC. The product with the molecular weight of 342.44 (C20H26N,03) was

obtained in this way; MS (ESI): 343 ({M-+HTY.

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

A suspension of 4-cyclopentyloxyaniline (8.86 g), bromoacetaldehyde diethyl acetal
(13 g}, potassium carbonate (13.8 £) and dimethylformnamide (100 mi) 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 (Cy7Hz7NQ3) was obtained in this way;

MS (ESI): 294 ((IM+H)).

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

amines:
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R21, R22 independently of one another H,
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kit g B T ol b S8 SR co

)ox@ é&pahlm-;ﬁghr 4) - al kyI | kS—(CI C6) - al kyl ,
o - (8) - | oal kyl ,
3@% @a‘négp@nwlxyf Oge(%gt}gg;fl g;,lg%ﬁﬁg)é cyel oal ky

X 8!:(0% %?} n%y ﬁi} @l sl ~( dl@l@@c?gy- 1ﬁ|\’ﬂ¥1@1¥|one or more -(CR21R22)-

ene- aryl al kyl ene-aryl ,

grd\l(pRﬁﬁ)r(bREsQ:)lacewcl C6) - al kyI OOO( R57) and S(O"
1 1, 52 |ndependently of one anot her
Y{QRE@CN(@ %’2918”@(02 C6) - al kenyl, (Co- Cs)-
R2a| RZP efdepaidehtly 28 0nR5133théR34 dmdapen@tmmqre ®21cind R22 in the y
R56 independently of

anot her, H, (Cl-C6)-alk P
gr%ﬁémaaﬁ%ﬁfrf—ércaﬁ hacferheég ear ﬁé CICDRBWANINGS) . C8) - al kyl
E§23ng @l kenyl, (Co-(C8)-al kyl ene-aryl; R58
a-cé)-al kyl , 5-10 menbered aromatic ring system

Rﬁﬁﬂfﬁlﬂﬁyﬂobnprlse 0-2 further heteroatonms fromthe
g . hitrogen, oxygen and sul fur and be
StT't Ut ed by F, d, Br, CF3, NO2, CN,

R2((ﬂ1 mﬁwﬂskadkyl O-((PIGEBko =y -kGH-Ca)aatich Lt (6a-Co)-alkyl;
(Ph i.ologically tolerated salts thereof. 2. A
n 6ﬁg3uﬁd of the formula | as clainmed inclaim1, in

Q ‘N& gh HP%”.% NG 3-Atabditd (alg- @J)ch ahky linclude 0 to 3 heteroatoms
koxy (C-CA)-al kyl, to 10- nenber ed

selmsﬁbfronb rthe gioup i wewwowln@lmlﬁﬁ HEgrei e | TigesYstarh may
2dREOSHS AL BIRLRE WG (ESE S LR AR RESHR B ¥, C1, Br, CF;, NO, CN,
(C1-Ce)-alkyl, O-(Cy-Cs)-alkyl, (C;-Cs)-alkoxy-(C,-Cy)-alkyl, (Co-Cs)-alkylene-aryl, oxo,
CO(R26), CON(R27)(R28), hydroxy, hydroxy-(C-Ca4)-alkyl, COO(R29), N(R30)CO(C;-
C¢)-alkyl or SO,CHj;

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

m0,1,2,3,4,5;

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



oxygen, nitrogen and sulfur, where the ring system may
additionally be substituted by F, d, Br, CF3, CN,
(Ad-C6)-al kyl, O(C-C8)-al kyl, (Co-C2)-alkylene-aryl,
oxo, CO(R3), CON(R4)(R5), hydroxy, N(R7)COC I
-C6) -al kyl, N(98)(R9) or SR£H3; R3, R4, R5, R7, RS,
RO i ndependently of one another H, (Cl-C8)-alkyl; K a
bond, OCH2, CH2O, (C(RI0)(R11))z, CC, z1,2,3,4, RO
RAR, |R25ni§gﬂﬁﬁg&iﬂqufl @fe Mear}QtMHFCgH,alk@(;l -((CB;)4Ia351§cyR36 HC:-Cq)-
ere ent
oIkt G oy B b SF e ST R o kGl GHiBh GFORCH:
I daa have 3 tmm:sm{crm form
B e e S s v e o
togtlfeCivnd eampgq:n at@n(t@m@)ﬂagy krg)bynféedcgdl @4 nge@pred mono-, bi-

01‘%%_)1%%}3%%1{1%)/ g alaéf% Tr%?r%:g\ égi%’% ot EA@% @llwa ko 4 addltlonal_
_ he(e%-t@ﬁs) salekt}l;tﬁyifrom(tﬁa gﬂij)saf Iqxb/gfme latrygqn and sulfur, where the
helpieT B A7 0 RCARI RS bR, b SRR Gt (€
cﬁ%ﬂcfy/pl oqci-a%ﬂalkﬁl@c[ Fiig,auf&k§ (CMQR);@WI@ Rgigumng(cqmg) alz(yl (Co-
Conmisivar st o COMRADIS) i CRiRaR MRACH(C
Cél{ggg%g-ga%( grgbt  Dis Nand Gis CHor Dis CH

n I's NYor

and G’are both CH R2 OH,
0, Q1,81 4,G6F; al kyl , O (O - C4) - al koxy- (Cl - C4) - al kyl ,

Cl Kk N(R24) (R25), or a 3 to
q=é§"ﬁ‘§?\%@?‘§b’%ﬁ%&?ﬁ6&?@ h%& ich may include 0 to 3
RIACRBE GaIQRBdREY eftRd dnbthr TheqOgapplkel, HoubgeHC1-Cy)-alkyl, OH,

nitrogen and sulfur, where the ring 59 system may be

(CafaralkowaUinFsalbeki t uted by N(R24) (R25), F, O, Br,

G CRa 4@@@'1{50 dependentl
R3?F§3802@af{%2|x£§/41 %ztg C@st 34&)};114,15 %4%_ @f% R4Y RS0 indepen ently

of ou@anotl(ed-lRE(&)-Ca)@M,@ﬂ (R28), hydr oXY,

R3%613n O#{(gll(lgg Mﬁ4aﬁ%?gd@%&9%% “another, optionally
togeﬂﬁe F)&ﬂhdﬁélhitMgeﬁ apReawhichahey-hre (WOhdb) Sai fnpgberdaing which,
BB s N RN T S g
N- &El-@g) ahKyB%%}genQQd sifurl, 2, 3, 4;

R36 OH, O-(C;-Ce)-alkyl, 0—(C0—Cg)-a1kyléne—aryl, CON(RS51)(R52), N(R53)(R54), 3-12
membered mono-, bi- or spirocyclic ring which may comprise one or more heteroatoms
from the group of N, O and S, and the 3-12 membered ring may comprise further
substituents such as F, Cl, Br, I, OH, CF;, NO,, CN, OCFs, oxo, O-(Cy-Cs)-alkyl, (C;-
Cq)-alkoxy-(C1-Caq)-alkyl, S-(Ci-Ce)-alkyl, (Ci-Cg)-alkyl, (Cp-Ce)-alkenyl, (Cs-Cg)-
cycloalkyl, O-(Cs-Cg)-cycloalkyl, (C3-Cg)-cycloatkenyl, O-(C;-Cg)-cycloalkenyl, (C2-Ce)-
alkynyl, O-(Cy-Cg)-alkylene-aryl, (Co-Cg)-alkylene-aryl, N(R55)(R56), CO(C;-Cq)-alkyl,
COO(R57) and S(O), (R58); |

u0,1,2;

R51, 52 independently of one another H, (C;-Cg)-alkyl, (Ca-C¢)-alkenyl, (Co- Cs)-
alkylene-aryl;



R31, R32, R33 independently of one another H,

(G -C6)-al kyl, aryl; R24, R25 independently of one
another H, (G -GCs)-alkyl, -(CH2)o R36,
CO(Ad-C8)-alkyl, or R4 and R25 formtogether with
the nitrogen atomto which they are bonded a 4 to 10-
nmenber ed, nono-, bi- or splrocycllc ring which, apart
fromthe nltrogen atom may include 0 to 2 addi ti onal

R@F@ﬂﬁﬁe@&ﬁigﬁ@ @[Cdr%danf)th@ffﬂt t(elh J)ﬁtﬂl?d 550 Rpgandependently of one
nitrogen an Su e eeroc
et Bkt -tk 158l 5 oot et By Cr-Coplkfeps-aryi

5%\' LfEXﬂZ“R’IAQIb%?/ndq?%%?%%ﬁam ﬁiﬁ%d/s% %ﬂ'}vmay colmpnse 0-2 further

hem(rmq RBD) the gup, of 1@iragen, Ra@emHANd Sulfig maérh@esrubaltmﬁ &y F, Cl,

cl I,C [
BryEFarids She oMU ETE AR <38 4RIRSbIoHRAfy wigrmpg st
thérestbered ring may conprise further substituents such
as F, d, Br, OH, CF3, oxo, O (G -(6)-alkyl,
(G -C6)-al kyl, 0- (Co-C2)-alkyl ene-aryl,

2. ( Co-ACmRhliy l):?ﬂ’i@ 1é¥tia PRCLIAVGRE 2 EIRRE) , in Mh thd meafifBs are
"R48, R4 R50 i ndep endentlg}ﬂof one anot her H,

RI( (F+Co)alltlk (€1-CR58koxT61-Ganalkyb naién (e |l Ognerabrred iaeger bi- or
spuoﬁ,{:% q%%é@gi;%%y a%&*u&ehsgg%%ggk@g&@k&&%@'@%&@ group of
ox9geml, ARebgemaral sifor, Zuhermtlwlmgh;ytthm meanlditgmaly be si¥bstituted by F,

LTINS T MR e,

C(ﬁ\l({f@l)(@{ﬁ? QIyafcﬁ@tNF@)@@)I(@FC@dalfcﬁomm)g{ggroe Sngﬂg,,oxygen

where the rin

R33B4i R? Jra By R Y indspendentiy eleanerpother I ( léFs)-atlspig

K é%\ﬁ%%m%(%@%@%gﬂal i<yI0X00r Cqsgz}ls; 60 R3,

z1R4,3,R5, R7, R8, R9 independently of one another H,

R@Sgl?f?{@%e@(@& & Sn) %‘ﬁgeer%;%g h—%a%&gl( et Sg)ggemb]éreqdkﬁ)ivalent

cartbloiQteradyclit rinf sadtinietial gl 044 hegfoatoaly fyorb e gonpef & O and

3 3%%&%%3%5&@% SRS 5 TR O e o B GI NO.
%PP@B@.%&)&I%V@ (ﬁ&@)ﬁslkw%entﬁ (féﬁ Qrggr cggc?aan%ﬁ (d-Co)-

alkyl (C2-Cg)-alkenyl, O-(C3-Cg)- cycloalkyl (C3-Cs) cycloalkenyl (C2-Cy) alkynyl (Co-

Cg)-alkylene-aryl,  O-(Cyp-Cg)-alkylene-aryl, S-aryl, N(R12)(R13), SO,-CHj,

N(R16)CO(R17), N(R18)S02(R19), CO(R20) and be mono- or bicyclic;

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

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

X a bond, -CH>-CH»-;

D, G either D is N and G is CH or D is CH and G is N or D and G are both CH; R2 OH,

0-(C-Cg)-alkyl, O-(C;-C4)-atkoxy-(C,-Cs)-alkyl, (C1-Cs)-alkyl;

n0,1,2;

Q N(R24)(R25), or 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



C6) - al kyl, (C2-C6)-al kenyl, N(R12)(R13), SO2-CH3,
CO(R20); R12, R13 independently of one another H,
(Cl-Cs)-al kyl; R20 i ndependently of one another H,
(Cl-Cs)-al kyl; X a bond; D, Gboth CH R2 OH,
O (C1-C6) -al kyl, O (C1- C4) ghkoxy- (Cl1- C4) - al kyl,
(C1-C6) - al kyl, preferably 0- (C1-Co)-al kyl,
(Cl-C6)-al kyl; nO or 1; Q N(R24) (R25), or a3 to
s &emﬁaﬁwaddm@ﬁgy@hmm&emay mRz«ty(mmo Fncl, BleCe;, 03 CN, (Cr-

het | d f f
caﬁu%éﬁ%k"ca“r@?%ﬁ? e GABIRTHE gy Koty lene-arsl, oxo

| N

6 QIS Wt A UG Y a|‘ﬂ(§ﬁa?)’g(R3@fG°(C‘
Cﬁquym@S@dO{hxy (C1-cA4)-al kyl, (Co-Cs)-alkyl ene-aryl,

R2 hydr oxy, .
RQ%E?%»J@%( %30 ‘Pﬂ%ﬂ Z%géﬁ(’%’é‘j ‘Y‘“%tﬁ%)(ﬁbfd'a‘k&) al kyl
A 9krovpdEHiz; folmeh G(ICQRB M(R\l{ﬂﬂ,é)x( RBREh,0-Fmefbers may be replaced by an
(& CB) - al kyl 1 C3).-al kyl , (Cl-

el@ﬂfﬁgf)%k?g‘(’@ﬁo 3@'3)1 O{ Co- Cs) - al kyl ene-aryl, oxo,

32@2 N( R30) CO(c:ros) al kyl or SO2CH3; R26, R27,

R30 (Cl-C6)-al kyl; A agroup of the formul a
Ril(@moﬁi@)mdnnﬂﬂ ofibiecinotherrtier Sﬁeaflﬂepl aced by

e f
E,Zgﬁ%‘ﬁ?@n&%%[ﬂp hﬁ%n&%ﬁ %decg g&ﬁ?@{%“f orie a olt ggralkyl,
or /24 @fi R:g? f@’xrkmgether(vﬁﬁh?tlle nRBfFen @ﬂrﬁb-\ﬂj;):h tHel yte, bonded K240 10-
5 h . [
i S0P e Bk OB b St R, my
inchile’ @& 81 akigitibhdl hevdibins 8fladtéd froRMhk @01[}5 bf e88n,ahifbEen and
include 0 to 2 additional heteroatons sel ect

may ed
sulfgrowhetgdhghaseqocysiic sinpgapremmney adbtionaly b@fub%@ltf:%by F, CL (G-

CHBIE ARG ot R
C@;xlkyl @(N(R4&)(R5@)O\I( R45) (R46), hydroxy, N(R48)CQO(Cp
%I kyl or N(R49) (R50); preferably F, (G -C6)- aI kyl ,
%: ) al kyl, oxo, CO R44), N(R48) CCXCi - C6) - al kyl
GVOH( B49) frBaB}red QQonol, oF, Bicylic ring which may comprise one or more

heteroatoms from the group of N, O and S, and the 5-10 membered ring may comprise
further substituents such as F, Cl, Br, OH, CF;, oxo, O-(C;-Cg)-alkyl, (C-Cs)-alkyl, O-
(Co-Cy)-alkylene-aryl, (Co-Cy)-alkylene-aryl and N(R55)}R56);

R44, R45, R46, R48, R49, R50 independently of one another H, (C-C¢)-alkyl; R55, R56
independently of one another H, (C;-Cg)-alkyl, and the physiologically tolerated salts

thereof.

3. A compound of the formula I as claimed in claim 2, in which the meanings are:

R1 (C-Cg)-alkyl, (C)-Cy)-alkoxy-(C;-Ca)-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, Cl, Br, CF3, CN,
(C1-Cg)-alkyl, O-(C;-Cs)-alkyl, oxo, CO(R3), CON(R4)(R5), N(R7)CO(C,-Ce)-alkyl, or
SO,CH3;



R36 OH, 5-10 nenbered nono- or bicyclic ring which may
conprise one or nore heteroatons fromthe group of N,
0 and S, and the 5-10 nmenbered ring may conprise
further substituents such as F, CI Br, OH, CF3, oxo,
O (G-C6)-al kyl, (G- C6) aldg

(C0-C2) - al kyl ene-aryl, ) - aI kyl ene-aryl and

N( R55) ( R56) ; preferably a 5-8 nenbered nonocyclic

R3 rM qw!mmias Wuﬂ@ﬁ'ﬂﬂﬂé&l@/ dPode hRitRer GRL(OHEJ-alagn; t he group
and the 5-8 nmenbered ring may conprise

Ka‘hmﬂh@@%ﬁéx@q(@@ﬁk@(?slwh% F, oxo, O (Cl-Cs6)-alkyl,
Zl’F\é:l C6) - al kyl, (Co-C2)-al kyl ene-aryl and N(R55) (R56);
44, RA45, R46, R48, R49, R50 i ndependently of one
Rl@gdﬁtlhedeplehde@aﬂ}rotal)c adokher H, (G5C)RBeYL; | ndependent |y of

one ( al k.l nd |
E HaBtIu:é:?aé() eBlre eézllb(l% 50{ ﬁxélrrzebefed %valz\n cari %-U%IS H% gxlogkcqg ﬁ%ﬁt?‘ucture
haleng_z,aﬁtzf1 h&bﬂ&gﬁ)msnfrshgthtﬂ}qgloup Bf M) (Ohnidhﬁ watbhcmhy opfioratig have
: e index n an e_grou
sobpien fremt G ecaumn) Aol (i 4 NG BSapiCh 2ok,
Cé)(aﬁrﬂ (ﬁ gf%ﬂyl(ﬁ}{%@ 1, led,—@H3-dbmeaher ed
¢lic ring include 0 to 3 heteroatons
- R1zeRtttimbpéndonily o @pompth@f Hox§rgdss)- a}hYLrBQ%ﬁndgﬁ@pdently of one

an@l%i#(?h% %9 ’ﬂ_%b@j@g system may additionally be
Br, (ClI-Cs6)-alkyl,
D, @b()@lc@) al kyl (C] C4)r al( koxy )(Cla CZ.)_a| ky| - KO0, a

R B 5 B o RSB o ol TS gy ettty O

(C %g)gg&yr(gl pRpiiR@; 0-2 heteroatoms fromthe group of N,
which may optionally have substituents from

n010hé, gr oup of H F, d, Br, oxo, O (CL-C8)-alkyl,

0 QB A e ey s b o0

hetd¥o4tbins selzcteH, frén (thk -ﬁﬁbp— afl kyygen( @iteo@ei -aatl ksplfur, @here 2he ring

62 ou ft or, nul y RO,
sysiit PB SAOLOHILY 1 B0 oo EREReD 7o g BRATENNOz Gy v
Cs)falll%ﬂn e PCHEAGAN (B1-00)-alkBiy-@ ) SOy) kD |(s@ca) élhylbﬁaedryl 0%o0,
het eroatons from the group of ox né QS%QS %ﬁ%

COGRAS) sTPNIRZ ) i eys REpxsntf- 1< ahedilne§ OR NEHRIFHCr-
u 1 eLylcs)-5¥l1, (Ci-

CodfoL Bl SolCi baM NEBANRIBR T, of (f @T@i deylos)-8f1, (Cs

C4)(a@ﬂ}x§5€{§31w£14)€§'lkﬂm Catyhalkdsns: arﬂopme?o(m@, (R30)CO(C1-Cs)-alkyl

or%ﬁ%ﬂ?cqq C6) - al kyl, or SQzZCH3; :

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

A 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);

mQ,i,3o0r4;

R31,R32,R33 H;

R24, R25 independently of one another H, (Ci-Cg)-alkyl, -(CH2)o-R36, CO(C;-Cs)-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



R24, R25 independently of one another H,

(G -Cs)-alkyl, (G-C4)-al koxy-(G -C4)-al kyl,

CO (G -Cs)-alkyl, or R2Z4 and R25 formtogether with
the nitrogen atomto which they are bonded a 4 to
8- menber ed nonocyclic ring ghich, apart fromthe
nitrogen atom nmay include O or 1 additional

het er oat ons sel ected fromthe group of oxygen,

sulfhd, W:@m}aaﬁ&grdo‘éydlfcuh}g sW@%ﬁEmh{ﬂ) adc!iﬁbreﬂlgdygcshbsgtmtbm by F, CL, (Ci-
system nmay addjtiona s t i - -
Cablyh OREMEay ol crress DI BB Rbs o gz OC -
R (éx(y‘opy apothglanii, © &K Yko, BOBRA4),
C6Z%g{yll?glgﬁ pt| ona I%/Igfegégygfﬁeg@lw igha l%_Slihe Sﬁ%)ggn&at o?n t o9R )
N(MBB}O(QI@) -alkpl OHBLA)(BS58:6 nenbered ring which,
(ﬁga fromthe nitrogen atom nmay also include 0-1
t rOatorrs fromthe group of N (Co-C6)-al kyl, oxygen
RIBNOIS B M ienfBRfed W3hb-i idbiegelitering ywiich oy @:nmmrtseromel, or more
(G -0C6)-al k A a opfth fo | a . .
hetqReiQs FORIDS BiFOP bt i RS e EM A sl gites ey cpperie
ﬁn%ibr sBhsHRAL sfanH&, Fhel QHrO@M Q}Fg,l\l()fﬁt%i&) (Cms)lall%d 3(C,-E3-hlkyl, O-
one anot her

R33 i ndepen dent
(Clc)-dhyioa . (Grobralbylo-gatp ot NS IRS o rmieibly o 5-8
TR |50 S P03 S by o,
an&vlsemai the A-8 membgredumgahay b@nprmerﬁﬂther(s@bmqwm@)l)amﬂ axo, O-

(crRe G S o Rty TR e R SR Ep o 1 ne.

R4UORBYI I r846; R@ﬂﬁ@k@%ﬁ&e})endently Bf vy afother FE(DECs)ralylpRSS, R56
repl aced by an el ement _fromthe grou 'I%%
indghesdentlynof eng angtherstl, 4C1-Grletlkylappd the P‘@)’S&loﬂca”éfsm #gd salts
th%]f R32, R33 are independently of one another H,
Co)-al kyl, aryl; preferably H and Qis
N(R24) (R25); \Were

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

R1 H, (C,-Cg)-alkyl, (Ci-Ca)-alkoxy-(Ci-Cs)-alkyl, a 3-8 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, (C;-C¢)-alkyl,
0-(C;-Cg)-alkyl; (C1-Cs)-alkoxy-(C1-Cs)-alkyl;

K O, a bond, C=C, CO, OCH;, OCH;CHy;

E a 5-6 membered monocyclic bivalent carbo- or heterocyclic ring structure having 0-2
heteroatoms from the group of N, O and S, which may optionally have substituents from
the group of H, F, Cl, Br, oxo, O-(C;-Cg)-alkyl, O-(C1-Cy)-alkoxy-(C1-Cs)-alkyl, {(C1-Ce)-
alkyl;

X a bond, CH,CH,, CH,CH,CH,, OCH,CH;; D=G CH=CH, CH=N, N=CH;

R2 OH, O-(C1-Cq)-alkyl, (C;-Ce)-alkyl;

no0,1,2;



R24, R25 are independently of one another H,

(C -Cs)-alkyl, -(CH)"-R36, CO( C-Cg)- alkyl, or R4
and R25 formtogether with the nitrogen atomto which
they are bonded a 4 to 10-nenbered nono-, bi- or
spirocyclic ring which, apagt fromthe nitrogen atom
may include O to 2 additional heteroatons sel ected
fromthe group of oxygen, nitrogen and sulfur, where

oS bLIHRGYGhIIE N(Rﬁ‘g)asygt 81 Eﬁmbg@ﬁidbﬁthl 14 Yo Benembered ring
su stituted by F, Co) - al kyl ) - al kyl
wiygls, apaxtirRay jhe eR@g;)n(l Rz;@) alsqa,ygmg:;ggi: a W}g?é@e@roatoms from

o8ty IS L STl o B ity o

SubﬁlﬂN@%QN(RB@Xmi) FS(CD Ce)-alky], G (A:;CslRBIKy, CEHa)- ﬂkQJQY—(Cl “Ca)-

s NG o T e G e o

RA) RO5-iAdepeRdRay @4 ohk raﬂotﬂayHc ((UPCé)SiﬂcyI f ('llTliCIfl;%lkoxy-(Cl Cy)-alkyl,
substituents such as a, 3,
CQLCcCalckylapncki 24 a@@M@gymam@;Fher @Jth the mtrogen atom to which they

% %é@% K\h&h: éH ¥b oc(yg?c gﬂgﬁ w‘fﬂcﬁ%& PARSrE We B#6ken atom, may

pre erab ered nonocyclic
ma:ludago whulcmldrtmyaldmmpatgms @e@cﬂaétﬁ@noﬁtemuﬁ phaxydee, Bitropgn and

dth
suffi, S¥hsre SRRl che Seren P/ MG Eoh e fRuaRR 76-co-
PN EIC) 8ot @Y kRN aryi, and N FSS) (F6):
naen 0 one
RASA B0 indqpendenty PEPI& footes i (6o ARG a0
R4!9%9F1@Wr?ﬂ%hédlyptfo§&ﬁ@r @fﬂ}?m&erﬁtrli%en(a%m@lvhfﬂhkﬂiéy arb-bofded a 5-6

conmpound ‘of the formula | as clainmed in claimb5,
me\mht@r@ nngAthhaa}girbfypmdhe nitepgkp @iv, anay @EREI.E)L@RS‘)Z} Yeteroatoms

d b | t
tropf AR GG UG SRS LY, ooy S Group of
RzﬁhRM erideptindently(dBORS AR, )(@ri)-wikiich 1 menber may _be

b e i I D L i o S M i by

eleﬁ%ﬁtf‘r&%@he%&}p@fﬂ Rﬁgependently of one anot her H,
- - al aryl preferably H, where A very

m@,a]rﬂs%,ul arly preferabl y is a bond or N(R33);
R31, R32, R33 independently of one another H, (C1-Cq)-alkyl, aryl.

5. A compound of the formula I as claimed in claim 4, wherein D and G are each
CH.
6. A compound of the formula I as claimed in claim 5, wherein

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

where

mis 1,2, 3, 4; preferably 1, 3 or 4;



and Qis a 3 to 8-nmenbered nonocyclic ring which may
include 0 to 3 heteroatons selected fromthe group of
oxygen, nitrogen and sul fur, where the ring system nay
additionally be substituted by F, d, Br, CF3, NO2,
CN, (A-0C6)-alkyl, O( G-C‘ﬁg-al kyl, (Cl-C4)-al koxy-
(CA-4)-al kyl, (Co-Cs)-al kyl'ene-aryl, oxo, CO(R26),
CON(R27) (R28), hydroxy, hydroxy- (Cl-C4)-al kyl,
an®OAR29), N(R30) CO(Cl - C6) - al kyl or SCQ2CH3; preferably
a 5 to 7- nenbered nonocyclic ring which conprises one
R3dy R32R3Fiare ingenendenshysf onhenashar kb (8i-ﬁ?g)-a1§yls%rgﬁ1pﬁ§9rably H;
dditionally be substituted by (Cl-C6)-alkyl,
4t Cl - c4) - al koxy- (Cl - C4) - al kyl or
Q CuRC2(R2$kY| ene-aryl ; where R26, R27, R28, R29, R3O0
are i ndependently of one another H (Cl-C6)-alkyl;
®ferably (CI-C6)-alkyl. 8. A conpound as clained in
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alkyh oe Rafend RR? ferm teectherovigh e ngrogep ry o winch gheyrags bapndgd a 4
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CoRakyll wg@ltmﬁ-dﬂfﬁ,f 6% @R A1), aCONTHAONRM)RIFFrox N DI(RB)CO(Cy-
a 3 to 8-nmenbered nonocyclic ring which i(g]iludeg 44
Ceralksl NANGAGURSY Pesdviably s (CronflHe Ot birbsbilkdx i 044

N(glé%t@ﬂenﬁ%kﬁ%mfmg)m e the ring systemis

S0)¢
ition substi t'ut eg by N(R24) (R25) and may
oig@di 2 Hdal | y be substituted by F, O, Br, CF3, N2, 65

- -al.kyl, O (C -C8)j.al kyl . .. .

R3% Q@S_-ﬁ?&rbeﬁ}{e{e& gl@é—_%lrl lI(IC c:h% (f@(/%_ %CP aﬂ'u’r(yyf;oenﬁper}sgrque:,or more
het@otordsPdiR Glle groGNORRY )X RZBY, arilytie 53X} membered ring may comprise

hydr oxy- (Cl - C4) - al kyl 9),
Furo Ry Biep e st asbiigh Bor OHob rsop Oef ook (§rGgralio, O-
(CECTRMBRER AP NAGYC))afkyldrRtiryl and N(RS5)(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-
(C1-Cg)-alkyl, (C1-Cg)-alkyl, (Co-Cz)-alkylene-aryl and N(R55)(R56);
R44, R45, R46, R48, R49, R50 are independently of one another H, (C1-Ce)-alkyl;
and

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

7. A compound of the formula I as claimed in ¢laim 5, wherein

A is a group of the formula -(C(R31)(R32))n- 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 clement from the group of
O, N(R33);

where



whi ch may include O to 1 heteroatom selected fromthe
group of oxygen, nitrogen and sulfur, where the ring
systemis additionally substituted by N(R24) (R25) and
may additionally be substituted by F, d, Br, CF3,
N2, CN, (C-C6)-alkyl, O (§-C8)-alkyl
(C-C4)-al koxy-(C -C4)-al kyl', (Co-C8)-al kyl ene-aryl,
oxo, CQ(R26), CON(R27)(R28), hydroxy,
m 611005 UGrefAlab oy |, QOO R29)  N(R30) CO(C, - CB) -al ky!
CH3,  preferably F, (Cl-C8)-alkyl,
am@-(Cl C8)-alkyl, (C -C4)- alkoxy (C -A4)-al kyl,
- 0 6 . .
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re i ndependently of one another H, (C, -C8)-alkyl,
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R O E o N AR PSS H P Frefgably g 5 1o 7
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syep cryylitionpl be Bibgfituteoni)-Ce %gﬁiéétﬁ)dﬂf JCaGeptit or
(Cg[;z)r\,lggﬁgge(ﬁp) ois 0, 1, 2, 3, 4, R36 is OH 5-10

rber'ed noho- or bicyclic ring which may conprise one
Whmﬁ nore heteroatons fromthe group of N, O and S, and

R2t56u§2?| R é gbgatg %Ie Ih@% H%%tl?%%ﬁ@ﬁot&%gﬁ (gtercs)-alkyl preferably

(CREHGIIKES) - al kyl , (C, -C6)-al kyl,
(Co-C2) - alkylene aryl, (Co-C2)- alkylene aryl and
N( R55) (R56) , preferably a 5-8 nenbered nonocyclic

8. ri n&a&mlﬁhnmclsﬁ{saﬁm&neszwlﬂ&&mr oatons from the group
of Ny, 0O and S, and the 5-8 nenbered ring nmay conprise

A fsur greves 0%@@@@%(@@-”%)5%2)&5 i, whighy 0-2amerpbyrs gy bg|reglpced by
o R s O 0 B, MR-
(COIOHRAD) b in( Chictos)mehborimay bckpbSed RS 5p osgend from the group of
(L5Rﬂ§£€ndently of one another H (G -Cs)-alkyl.
where
mis 0, 1, 2, 3, 4; preferably 0 or 1;

and
| R31, R32, R33 are independently of one another H, (C;-Ce)-alkyl, aryl; preferably H;
where A very particularly preferably is a bond or N(R33);
and
Q is a 3 to 8-membered monocyclic ring which may include 0 to 3 heteroatoms selected
from the group of oxygen, nitrogen and sulfur, where the ring system is additionally

substituted by N(R24)(R25) and may additionally be substituted by F, Cl, Br, CF;, NO,



9. A process for preparing conpounds as clained in

claiml1l, whose A-Qgroup is Ilinked via a nitrogen
atomto the cycl ohexylene ring, conprising the steps
of a) preparation of a conpound of the formula Il O

OO0 (R2)n b) reaction of tgg conmpound of the fornmul a
Il wth OR H2N OR wunder feductive am nation
condi tions, where R=lower alkyl, preferably ethyl or

wm(@édé)aﬁ(% g, @g)%ﬂé_}ﬂ)c{@"@4pﬁlkbhﬁ-(¢ oC gy ddo-¢nga1kyt%@e aryl,

coupling of the conpou

oxphe CQ§RAGN a GON( 71)(}R2|§hos}@@ﬁ‘é“}’( 0 rhygf%ﬁd@waNé%’Q e n(éOO(R29)

N
wlﬁ'mlbﬁﬁg ierhdded® pr dtheetdatum stlotthd fmoethel goumpt bxygen, nitrogen and
su w&%l{??qng?eg%p%yﬁ%ye%sloggﬁ 1&: gl.{brs] ela gly %?(&EB%J(RQS) and may
additionally be substituted by F, C, Br, CF3, NO,, CN, (C;-Ce)-alkyl, O-(C,-Csg)-alkyl,
(C1-Ca)-alkoxy-(Ci-Cq)-alkyl, (Co-Cg)-alkylene-aryl, oxo, CO(R26), CON(R27)(R28),
hydroxy, hydroxy-(Ci-Cs)-alkyl, COO(R29), N(R30)CO(C,-C¢)-alkyl or SO.CHj,
preferably F, (C;-Ce)-alkyl, O-(C;-Cg)-alkyl, (Ci-Cq)-alkoxy-(Ci-Cs)-alkyl, (Co-Cs)-
alkylene-aryl, oxo, CO(R26), N(R30)CO(C;-Cs)-alkyl or SO,CHj3;

where

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

R24, R25 are independently of one another H, (C;-Cg)-alkyl, -(CHj),-R36, CO-(C;-Cs)-
atkyl, 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, CI, (C;-
C¢)-alkyl, O-(C;-Cg)-alkyl, oxo, CO(R44), CON(R45)(R46), hydroxy, N(R48)CO(C,-
Ce)-alkyl or N(R49)}(R50), preferably F, (C,-Ce)-alkyl, O-(Ci-Csg)-alkyl, oxo, CO(R44),
N(R48)CO(C,-Ce)-alkyl or N(R49)}(R50);

0i1s0,1,2,3,4;

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, O-(C;-Cg)-alkyl, (C;-Ce)-alkyl, O-
(Co-Cy)-alkylene-aryl, (Co-Cz)-alkylene-aryl and N(RS55)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-
(Cy-Ce)-alkyl, (C-Ce)-alkyl, (Co-C2)-alkylene-aryl and N(R55)(R56);

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

and



(R)n d) reaction with a primary or secondary am ne

under reductive amnation conditions, resulting in

compounds of the formula | whose A Q group is |inked

via a nitrogen atomto the cyclohexylene ring I /K /X

RO-ENNJI-~\ \--j (R2)ngs0. A nedi canent

conprising one or nore of tﬁe conpounds as clained in

claim1. 11. A nedicanment conprising one or nore of
RENR56ARPIAEERIATY OF shdBidiek ®, (T lCcangkylone or nore

anorectic active ingredients. 68 12. A process for

produci ng a nedi canent conprising one or nore of the

con . . . | i ] _
Ot £ PR Sss, B plchfial O6 Rl hnls 82 cBLAATE, by Pl Qarovw s
lingbd virmosutgen aldny toathe epdlelizixglenaring, eomanding drestepsion g

this. mxture itnto a fornhﬁluitable for admnistration.

13. “HRePgratongt acomnasBd REBSEOFEIal 2 1 as clained in

claiml in the manufacture of a nedicanent for the

reduction of weight in mammal. 14. The use of a

conpound of for imed inclaiml in the

manuf act ur e of nmedi dangnt r the treatnent of

obesity i ncp—fm 15X The uge of a conpound of

formula | as cl & [ aiml1 in the manufacture of

a nedi canent for nt of type Il diabetes in

a manmal .

(R2),

b) reaction of the compound of the formula II with

OR

HZN\/|\
OR

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

methyl, to give a compound of the formula ITI

aceel

(R2),

III
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¢) coupling of the compound of the formula IIT with phosgene (or a known

phosgene equivalent, for example carbonyldiimidazole) and a primary amine of

the formula

R1 E NH,
g SN

and subsequent deprotection of the acetals, with simultaneous cyclization

resulting in a compound of the formula IV

i
/\/\N /C)ﬁ

\___/ (R’))n

IV

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

via a nitrogen atom to the cyclohexylene ring

|
O
™~ \
r1” g7
(RZ)n
10. A medicament comprising one or more of the compounds as claimed in claim 1.
11. A medicament comprising one or more of the compounds as claimed claim 1 and

one or more anorectic active ingredients.
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12. A process for producing a medicament comprising one or more of the compounds
of the formula I as claimed in claim 1, which comprises mixing the active ingredient with

a pharmaceutically acceptable carrier and converting this mixture into a form suitable for

administration.

13.  The use of a compound of formula I as claimed in claim 1 in the manufacture of a

medicament for the reduction of weight in mammal.

14. The use of a compound of formula I as claimed in claim 1 in the manufacture of a

medicament for the treatment of obesity in a mammal.

15.  The use of a compound of formula I as claimed in claim 1 in the manufacture of a

medicament for the treatment of type Il diabetes in 2 mammal.



