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WO 2006/063681 PCT/EP2005/012763 1 Use of substituted

WO Byslepropane acid derivatives for producing drugs for use iptheriseatyent 752
of metabolic syndrome. 5 The inventjon relates to the use of substituted
cyclopropane acid derivatives and of their physiologically tolerated salts
for producing medicaments for treating the metabolic syndrome.
W02002/066469 describes substituted cyclopropane acid derivatives as

Use ¢dlopaminefecemoropihligands.The: inentionsnas hased omthe object of
providing compounds which can be used for the treatment of the

treatipratAH SieL &Y S RtFwhich display in particular a therapeutically
useful lipid-lowering effect. It was further intended preferably that they be
~suitable for the 15 treatment of diabetic dyslipidemia., It was further ]
The ipigRidT prafsiaulthat o ROSEHSFHS RO PSR RafF HdgE (RIS, ¢ of their
phys@ivesrol andohtiglveeridesiuthe, plasa he-achisved:a afikshaspesh
there is provided the use of compounds of the formulal a 0 R2 R1,- eR3
synd{pfaeR6 R5 R4 20 in which the meanings are RI H, (C1-C20)-alkyl,
(C2-C20)-alkenyl, (C2-C20)-alkynyl, aryl, heterocyclyl, where the alkyl,
alkenyl, alkynyl, aryl and heterocyclyl radicals may be substituted one or
WO%@WQ%@@W@? S B ORsIoRE g 2l detyesiycs as dopamine receptor
ligan@OO(CI-C6)-allcyl, CONH2, CONH(CI-C6)-alkyl, CON[(C1-C6)-alkyl]2
cycloalkyl, (CI-C10)-alkyl, (C2-C6)-alkenyl, (C2-C6)-alkynyl,
O-(C1-C6)-alkyl O-CO-(C1-C6)-alkyl, O-CO-(CI-C6)-aryl,
The Bv&BCH-C8)RaIBFOGYEY et of providing compounds which can be used for the

treatment of the metabolic syndrome and which display in particular a therapeutically
useful lipid-lowering effect. It was further intended preferably that they be suitable for the
treatment of diabetic dyslipidemia. It was further infended preferably that a reduction in the

free fatty acids (FFA), of glycero! and of triglycerides 1n the plasma be achieved.

In a first aspect, there is provided the use of compounds of the formula I

1§
RI ,R2
R6 R3
RS R4
I
in which the meanings are
RI H. (C1-Cogl-alkyl, (Ca-Chglalkenyl, (Co-Cop)-aliynyl, aryl, heterocyelyl,

where the alkyl, alkenyl, alkvnyl, aryl and heteroéyclyl radicals may be substituted one or

morte times by F, CL, Br, I, CF3, NO, N3, CN, COOH, COO(C1-Cgj-alkyl, CONH,,
CONH(C1-Cg)-alkyl, CON[(Cy-Cg)-alkylly cycloalkyl, (C1-Cyg)-alkyl, {C-Cg)-alkenyl,
{Ca-Colalioynyl, O-(C1-Cegr-alkyt O-CO-{C1-Cgl-aikyl, O-CO-(C1-Cgl-aryl,

O-CO-({C1-Cg)-heterocyelyl
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2 PO3H2, P(O)(Oalkyl)2, (CI-C6)-alkylene-P(O)(Oalkyl)2, O-P(O)(OH)2,
O-P(0)(Oalkyi)2, SO3H, S02-NH2, S02NH(C1-C6)-alkyl,
S02N[(CI-C6)-alkyl]2, S-(CI-C6)-alkyl,2 S-(CH2)n aryl,
S-(CH2)nheterocyclyl, SO-(C1-C6)-alkyl, SO-(CH2)naryl, SO-(CH2)n-
heterocyclyl, S02-(ClI- C6%alkyl S02- (CH2) -aryl, S02- é H)nheteroc clyl
PO31 SULNPHEH 2Tyt Coba e ANERNE &) 2IfAP (O)(OH)), O FON Okl
S02-N((CI-C6)-alkyl)(CH2)n-aryl,
SO@M(&H@@MW?@%hﬁ@ﬁérwewi(@nﬁm(e&ﬁﬁan arfpp Ce)-alkyl,
S02-N((CH2)n (heterocyclyl)2 where n be 0 - 6, and the aryl radical
S-(Gi Deteroy ol FatichPaias ey HRGiel b Y £ o op gk, Sl CH)o
CF3, SF5, N02, CN, OCF3, 0-(CI- C6 alkyl, CI C6 -alkyl, NH2; io
hetegyayeiNER)-GHL Mtalkeh-88)-4i5T ﬂ@’i» b ay hﬂlﬂ@iyéff -acyl,
NH-CO- (C1-C6)-alkyl, NH-COO-(C1-C6)-alk I NH CO-a
SONNECCHhktersby et NHEDDs- BFWW%’@%%%%&/&V] -alkyl)(CHy)y-aryl
NH-CO-NH-(C1-C6)-alkyl), NH-CO-NH-aryl, NH-CO-NH- heteroc
SO N5 ) DO AR PINTOTIEE) DR R il
N[(Ci-C6)-alkyl]-CO-aryl, N[(C1-C6)-alkyl]-CO- heterocyclyl
(heimeycbbpakeconIdan - Rired Bepaidatsd orheermirigradical may be
N[(CI-C6)-alkyl]-CO-NH- Cl C6 ), N[(Cl CG aIk CO NH-a
subvu{fc@qd@ﬁ)tﬁams}ﬁmﬁ\aﬁ h@f‘er%éy@y INFTE1 6% O 2 e,
CO-N((CI-C6)-alkyh)2, N[(CI-C6)-alkyl]-CO- N((Cl C6) alkyl)-aryl,
(C1nNfeeints)-alkia)- CO-N((CI-C6)-alkyl)-heterocyclyl,
CO-N(AiyhH2 N[(CI C6)-alkyl]-CO- N heter

CORAN OO G a SRS R B CW'M%G*
R S M e
myNg%&égq'égrg(%ﬁ ﬁ?ﬁﬁé Metemcyc'yggﬁ)oﬂfc@ L85 - conp-
o T S
N[(%li(cy %N(a )-SR, Nipete rggyﬁg -SSeNENE AW aies1-coo-
aryl, N{(Cy-Ce)-alkyl]-COO-heterocyclyl, N[(C}-Cg)-alkyl]-CO-NH-(C1-Co)-alkyD,
N[(C;-Cg)-alkyl]-CO-NH-aryl, N[(C1-Cg)-alkyl]-CO-NH-heterocyclyl, N[(C}-Ce)-alkyl)-
CON(Cy-Cg)-allylya, NI(C1-C)-alkyT-CON((Cy-Ce)-alkyl)-arsl, NI(C-Ce)-aliyll-
CON((C1-Ce)-alkyl)-heterocyelyl, NI(Cy-Ce)-alicyl}-CO-N(Aryl)z. NI(C1-Ce)-alkyl]-CO-
Niheterocyclyl)y, N(aryl)-CO-(C1-Ce)-alkyl, N(heterocyelyl)-CO-(C1-Ce)-alkyl, N(aryl)-

COO~(C-Cg)-alkyl, N(heterocyelyl)-COO-(C1-Cg)-alkyl, N{aryl)-CO-aryl,
N(heterocyclyl)-CO-aryl, N(aryl)}-COO-aryl, N(heterocyclyl)-COO-aryl, N{aryl}-CO-NH-
(C1-Cg)-alkyl, N(heterocyclyl}-CO-NH-(C-Cg)-alkyl, N{aryl)-CO-NH-aryl,

~ N(heterocyelyl}-CO-NH-aryl, N(aryl)-CO-N{(C1-Cg)-alkyl})s, N(heterocyclyl)-CO-

N((C1~C6)~alky1)g , N(aryl)-CO-N[(C-Cg)-alkyl}-aryl, N{heterocyelyl}-CO-N[(C-Cg)-

alkyl]-aryl, N(aryl)-CO-N(aryl);, N(heterocyclyl)-CO-N(aryl), Aryl, O-(CHp)y-aryl,
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O-(CH2)R heterocyclyl, where n may be 0 - 6, where the aryl or
heterocyclyl radical may be substituted one to 3 times by F, Cl, Br, |, OH,
CF3, NO2, CN, OCF3, O-(C1-C6)-alkyt, (C1-C6}-alkyl, NH2,
NH(C1-C6)-alkyl, N((CI-C6)-alkyl)2, SF5, SO2-CH3, COOH,
COO-(C1-C6)-alkyl, CONH25 5 R2 (C1-C20)-alkyl, (CZ-C20)-aIken?/I, _
O-(O2:G209 ebeyh, arhbreCoBY)beyitlodikyherretey aeyiche hatserevplsl andjral may
alkenyl, alkynyl, aryl, cycloalkyl and heterocyclyl radicals may be
be sulppstitiedchont Grimmebinte$ byBE, ICHBr GFGRENENICEN CEEoHg)-alkyl,
COO(C1-C6)alkyl, CONH2,CONH(C1-C6)alkyl, CON[(C1-C6)alkyl]2
(Ceyilpalkyl, NHCHE L0y Gl 2ME6Y-afkenglk i02-86)- &idpriyls, COOH,
O-(C1-C6)-alkyl O-CO-(C1-C6)-alkyl, O-CO-(C1-C6)-aryl,
COO-CO-Cxh-akylhetehbtyclyl; PO3H2, P(0)(Oalkyl)2,
(C1-C6)-alkylene-P(0O)(Oalkyl)2, O-P(O)(OH)2, O-P(0O)(Oalkyl)2, SO3H,
S02-NH2, S02NH(C1-C6)-alkyl, SO2N[(C1-C6)-alkyl]2, S-(C1-C6)-alkyl,
S-(CH2)I} aryh SH(! kel C6)s SOk v
R o I S Retaro it S L el Cap by claalis
hetS2(ElE Wncheter atlydlyh kSO2; NG HIZ i dy SOAINHEEH2)erocy clyl radicals
heterocyclyl, 802-N((CI-CG)-aIkyI)(CHZZn aryl, '
maghR-NHETuEe cakynEERmsairdoyelyBS XNy Pai A 2N, COOH,
S02-N((CH2)ri (heterocyclyl)2 where n may be 0O - 6, and the aryl radical
COfP(atdrotafil FaheHb iy WE (Sutisatatied pd'tibice bRk yEn, Brcorikyl.
CF3, SF5, N02, CN, OCF3, O-(C1-C6)-alkyl, 20 (Cl-CGL-&?Ik I, NH2;
(C civphelnk) Gari niso-6o-amyr! inds 65 afkghe! ety iatpi-alkol,
NH-CO- (C1-C6)-alkyl, NH-COO-(C1-C6)-alkyl, NH-CO-aryl,
O-RP-Co-heterbyert NG-coODhg1oRIsld00-heterocyclyl,
NH-CO-NH-(C1-C6)-alkyl), NH-CO-NH-aryl, NH-CO-NH- heterocyclyl
gzg@gOaikyl}z,

POsfic b GakrPod ceasliaiepe R eskdiayRcdddie

25 (I\I>'[1C1-C6)-al kyl]-CO-aryl, ql\{l{f(Cl-C%galﬁyl]-CO-heterocr%/cI l,
SORCIC O AT - e BO8) iy O Rerotyais -1k
I\CI[[%CI-CG)-aIkyI -CO-NH-(CI-CG)-allg/I), :
S-(CHy)g-aryl, S{{CHp)y-heterocyelyl, SO-(C1-Cg)-alkyl, SO-(CHy)p-aryl, SO-(CHy)y-
heterocyclyl, SO-(C1-Cg)-alkyl, SO2~(CH»)y-aryl, SO,-(CHy)p-heterocyelyl ,
SO2-NH(CHa)y~aryl, SO2-NH(CHz)p-heterocycelyl, 8O2-N{(C1-Cg)-alkyI{ CHp)p-aryl,
SO,-N((C1-Cg)-alkyl(CHy)p~heterocyclyl, SO-N({(CHjy)p-aryl)z, SO2-N{(CHay)p-
(hetérocyciyi}z where n may be 0 — 6, and the aryl radical or heterocyclyl radical may be
substituted up to twice by F, Cl, Br, OH, CF3, SF5, NO;, CN, OCF3, O-(C;-Cg)-alkyl,
(C1-Ceg)-alkyl, NHp;

CNH)(NH,), NHy, NH~(C;-Cg)-alkyl, N((C;-Cg)-alkyl)y, NH(C1-C7)-acyl, NH-CO-

(C1-Cgr-alkyl, NH-COO+(C1-Cg)-alkyl, NH-CO-aryl, NH-CO-heterocyclyl, NH-COO-

‘aryl, NH-COO-heterocyclyl, NH-CO-NH-(C;-Cg)-alkyl), NH-CO-NH-aryl, NH-CO-NH-

heterocyelyl, N[(C1-Cg)-alkyl]-CO-(C-Cg)-alkyl, Ni(C1-Cg)-alkyl]-COO-(Cy —Cg)—aikyl,

NI(Cy-Cg)-alkyl]-CO-aryl, N{(C-Cg)-alkyl ]-CO-heterocyclyl, N[ (Cy-Cg)-alkyl}-COO-
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N[(CI-C6)-alkyl]-CO-NH-aryl, N[(CI-C6)-alkyl]-CO-NH-heterocyclyl,
N[(CI-C6)-alkyl]- CO-N((CI-C6)-alkyl)2,
N[(CI-C6)-alkyl]-CO-N((CI-C6)-alkyl)-aryl, N{(CI-C6)-alkyl]-
CO-N((CI-C6)-alkyl)-heterocyclyl, N[(C1-C6)-alkyl]-CO-N(aryl)2,
N[(CI-C6)-alkyl]-CO 5 N(heterocyclyl)2, N(aryl)-CO-(CI-C6)-alkyl,

aryl, Wheteogy sl (CrEapaliyll Naw)-COGHE]-CoyratkylL, - Cg)-alkyl),
N(heterocyclyl)-COO-(CI-C6)-alkyl, N(aryl)-CO-aryl,

N{(O(hglemeyeiy)-Cl-aryl, N{efyhceQlkaty Nihetenerystydit QOO @R s)-alkcyl)-
N(aryl)-CO-NH- (CI-C6)-alkyl, N(h(-terocyclyl)-CO-NH-(CI-C6)-alkyl,

CO-N(ery)ceQatTrarn (M defpatcygCR KGRy alicyl)-aryl, N[(C-Cg)-alkyl]-
N(aryl)-CO-N((CI-C6)-alkyl)2, N(heterocyclyl)-CO io N((CI-C6)-alkyl)2,

CO-N(eryhg QNG a)palsilaylNOetesteyt IR C QNG RC ), -Cg)-alkyl]-CO
allcyl]-aryl, N(aryl)-CO-N(Aryl)2, N(heterocycl.yl)-CO-N(aryl)2, Aryl,

N(h&e(CHZ)HRYN(Oy(CHI)T ;hegeraeyt)yN (erechonayte-0C: & yyherel g ary])-

aryl or heterocyclyl radical may be substituted one to 3 times by F, Cl, Br,

COQ-QHhCRIMNOR N QGRS Q(T1-GB)-alkybIME 1 :qa)yallah e,
NH(CI-C6)-alkyl, N((CI-C6)-alkyl)2, SF5, S02-CH3, COON, 15
N(hgowy@iectakyl, CONHPORS -RAL RS IREindehehddritlyat onéaariother NH-

(C1 5 S MRy ot bie: é?@%ﬁ%ﬁféﬁ#i%&&a i
NGB e 128 6 P cOEBLRAS S e T ?x?ﬂ%r%%eée%@fﬁ@s
NGRS RN (B L6 R a»;ﬁte%%@;%%a%m ieco-
S vt Tﬁ'(a‘%’iﬁa?iﬁ%%ﬁﬁg%gf% SRR A3 Rl dor
- EOQG RN, GONHa CONHICE Callyl CONIGHOOlR ., .
be s YL ERACE OBV or cra N0, ON, OCFs, 0-(Cy-Co-alicyl,
(C1-Cg)-alicyl, NHy, NH(C1-Cg)-alkyl, N((C1-Cg)-alkyl)y, SFs, SO,-CHs, COOE,

COO-(Cy-Cg)-alkyl, CONE,

R3, R4, R3, R6 independently of one another H, F, Cl, Br, [, OH, CF3, NO»,, CN,

OCFs, (C1-Cealkyl, O-(C-Cg)-alkyl;

and of the physiologically tolerated salts thereof, for producing a medicament for the
treatment of the metabolic syndrome.

Preference 1s given to the use of the compounds of the formula I in-which the meanings are

Rl H, (C1-Cop)-alkyl;

R2 (C1-Cog-alkyl, (Cr-Chgi-alkenyl, {Cr-Chpgi-alloynyl, aryl, (C3-Cqj-cycloalkyl,

heterocycie, where the alkyl, alkenyl, allynyl, aryl, cycloalkyl and heterocyely! radicals
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O-CO-(C 1-C6)-aryl, O-CO-(C 1-C6)-heterocyclyl; 5 PO3H2,
P(O)(Oalkyl)2, (CI-C6)-alkylene-P(O)(Oalkyl)2, O-P(O)(OH)2,
O-P(0)(Oalkyl)2, SO3H, S02-NH2, SG2NH(CI-C6)-alkyl,
SO2N[(C1-C6)-alkyl]2 , S-(C1-C6)-alkyl, S-(CH2)n aryl.,
S-(CH2)n-heterocyclyl, SO;(CI-C6gaIk |, SO-(CH2)n aryl, SOi(CHZ(%n-
mahBETHREVICEEDe @ 100t Lang| 2@%»32:)&: T }%@H@}w COOH,
heterocyclyl , 502- NH(CH2)n aryl, SO02-NH(CH2)II heterocyclyl,
CO@@Q»@%@%@@)Q@M}{@@Q}%@ —%i%bm((%@ﬁé%&ﬁw&ﬂb)r?yclo'dlkyi:
heterocyclyl, S02-N( CHZ%n aryl)2, SOZ-I\;é(CHZén;c%(?eteroc cly)2 where n
(Cirkay eyl 6Carfasind s rdtinAidrheremc e rddicalipthl 1eéP-(C1-Co)-alkyl,
substituted up to twice by F, Cl, Br, OH, CF3, SF5, N0O2, CN, OCF3,
O-@EU(E11-E6)- ATk O(EPLE)- QRS YEIH) (NH2), NH2,

NH-(C1-C6)-alkyl, 2%01-(:6%3@02, NH&Cl-C?)-ac |, NH-CO- 15
POgH7. B4 ARG N - EOG- IR SON A iy RIS o BrBEgRIgRlky .
NH-COO- aryl, NH-COO-heterocyclyl, NH-CO-NH-%(Cl-CGS)-aIkyI ,
SONH EO-NHea YD 0N SyIC1-Coalkytls  SH(C1-Cealkyl,

Qe ee G Co i MiC S0 SRR W,
N[(C1-C6)-alkyl]-COO- aryl, N[(C1-C6)-alkyl]-COO-heterocyclyl,

G Aep ARy GO D oo . 50 NCTL By e 55
N[(C1-C6)-alkyl]-CO-NH-h lyl, N[(CI-C6)-alkyl]-

NH TR By ARy B RS Ao o g st SO
N[(C1-C6)-alkyl]- CO-N((C1-C6)-alkyl)-h | ‘

Nl g IR T et et
N(aryl)-CO-(C1-C6)-alkyl, N(h Iyl)-CO-(C1-C6)-alkyl, N(aryl)-

e g R e ro iy B P LA NG RA Gcal ey be
25 N lyl.)-CO-aryl. N(ary)-COQ-ary| Iy)-COO-

SO BN RS (1 ey BT e NG ARy Al
Néggy%cof\léil-aryl, N(heterocyclyl)-CO-NH-aryl, N(aryl)-CO-N((C

(CrSsp%my 2N (heterocyclyl)-CO- N((C1-C6)-alkyl)2,

o R R N R R . oo

(2 SHRN AV Co0-(Cy-Co)-alieyl, NH-CO-aryl, NH-CO-heterocyelyl, NH-COO-
arvl, NH-COO-heterocyclyl, NH-CO-NH-(C-Cg)-alkyl), NH-CO-NH-arvl, NH;CO-NH-
heterocyclyl, N[{C;-Cg)-alkyl]-CO-(C1-Cg)-alkyl, N[(C;-Cg)-alkyl]-COO-(Cy-Cg)-alkyl,
N[(C-Cg)-alkyl]-CO-aryl, N[(C1-Cg)-alkyl]-CO-heterocyclyl, N[{C;-Cg)-alkyl]-COO- |
aryl, N[(C1-Cgl-alkyl]-COO-heterocyelyl, N[{Cq-Cg)-alkyl]-CO-NH-(C1-Cqg)-alkyl),
N{(C;-Cg)-alkyl]-CO-NH-aryl, N[(C-Cg)-alkyl]-CO-NH-heterocyclyl, N[(C1-Cg)-alkyl}-
CO-N{{C1-Cg)-alkyl)y, N[{C1-Cg-alkyl]-CO-N((C1-Cg)-alkyl)-aryl, N[(C-Ce)-alkyl]-
CO-N((C-Cgl-alkyl)-heterocyciyl, N[(C1-Cg)-alkyl}-CO-N{aryl),, N[(C1-Cg)-alkyl]-CO-
Ntheterocyclivl)y, N(aryl)-CO-(C-Cg)-alkyl, N(I@et@r@cy@iyi}—CO-(Q—Cg)-aikyi, N{aryl)-

COO-(C-Cg)-alkyl, N(heterocyely}-COO-(C-Cg)-alkyl, N(aryl)}-CO-aryi,
Nheterocyclyl)-CO-aryl, N(aryl)-COO-aryl, N(heterocyclyl)-COO-aryl, N(aryl)-CO-NH-
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5 O-(CH2), heterocyclyl, where n may be 0 - 6, where the aryl or
heterocyclyl radical may be substituted one to 3 times by F, Cl, Br, |, OH,
CF3, N02, CN, OCF3, 0-(C1 -C6)-alkyl, (C1-C6)-alkyl, NH2,
NH(C1-C6)-alkyl, N((C1-C6)-alkyl)2, SF5, S02-CH3, COOH, COO-
' (C1-Ce6)-alkyl, CONH2_ to R3, R4, R5, R6 independently of one another

(C1~Hs}=amlﬁﬁ{he®t¢c@1¥ﬁ)4@@21\®\[CeCE)3ﬂ@l S6rdkAONICarg6)-alkyl;
and of the physiologically tolerated salts thereof. 15 Particular preference

N(hésegivgnl 1) th©uSE of thé\CaripdLbas(Of the pudilacl INditehotrdy)-CO-
meanings are Rl H; 20 R2 (C1-C20)-alkyl, (C2-C20)-alkenyl,

N(QGZg 20y N ¢CCOPN e oakiyd  kyihensy s (aiglo ek bhyAC BN 1 -Cs)-
and cycloalkyl radicals may be substituted one or more times by F, Cl, Br,

alkyl) GFB, NG2yINGEN(BO0 M(CORGLIOFRRYN @OhHZyL, O-(CHa)yaryl,
CONH(C1-C6)alkyl, CON[(C1-C6)alkyl]2 (C3-C7)-cycloalkyl, (C

O-(AEG 1P hatbepl Y 2L0)eralkenyy, (C2 -0B) valkyayheGa(d brd6)eadeyd]y! radical may
O-CO-(C1-C6)-alkyl, O-CO-(C1-C6)-aryl, 25 NH2, NH-(C1-C6)-alkyl,

be shHCAHEBMaikyl RiNEH(QAFCT), Boyl, KL CIOG65HIKPL T3, O-(C1-Cg)-alkyl,
NH-COO-(C1-C6)-alkyl, NH-CO-aryl, NH-COO-aryl,

(C1 NI GRsN R 1 NEB)-atkid); alliid- CAMNH-ar vl SFs. SO2-CH3, COOH, COO-
1-C6)-alkyl]-CO-(C1-C6)-alkyl, N[(C1-C6)-alkyl]-COO-(C 1-C6) alkyl,

(C1 N[¢EAHGH) &Iy O-a yl, Ni (C1-C6)-alkyl]-COO-aryl,
N[(C1-C6)-alkyl]-CO-NFI- (C"-C6)-alkyl), N[(C1-C6)-alkyl]-CO-NH-aryl,
N[(C1-C6)-alkyl]-CO-N((C1-C6)-alkyl)2,

R3 'ii([icr% a'ky'] glgeﬂ%&(% f% i%’%g%ﬂi«%l&%%%@%'(%@ZCN

- (C1- (C1-Cé6)-alkyl, N{aryl)-CO-aryl,

N(aryl)-CO-NH-( IN(aryl)-CO-N((C7
-C6)-alkyl)2, N(a%ﬂ? ?\ﬁ@ gﬂ Qﬁ? I\dﬁ El’illiéryl) CO-N(aryl)2, aryl,

O-(CH2)n aryl; R3, R4, R5, R6 mdependently of one another H. F, Cl, Br,

I, OH, CF3, NO2, CN, OCF3, Fl C6)- aflkyl 0-(CI-C6)-alkyl; 10
and of the physiologically tolerate ts there

Particular preference is given to the use of the compounds of the formuia I in which the

meanings are

R1 H;

R2 (C1-Chp)-alkyl, (Co-Cop)-alkenyl, (C2-Cag)-alkynyl, (C3-Cq)-cycloalkyl,
where the alkyl, alkenyl, alkynyl and cycloalky! radicals may be substituted one or more

times by F, Cl, Br, [, CF3, NOs, N3, CN, COOH, COO(C-Cg)alkyl, CONH,
CONH(C1-Cg)alkyl, CON[(C1-Cglalkylly, (C3-C7)-cycloalkyl, (C1-Cyp)-alkyl, (C2-Co)-
alkenyl, (Co-Cg)-alkynyl, O-(C1-Ce)-alkyl, 0-CO-(C1-Ce)-alkyl, 0-CO-(C1-Cg)-aryl,
NH,, NH-(C1-Ce)-alkyl, N((C1-Cg)-alkyl)y, NH(C1-Cq)-acyl, NH-CO-(C-Cg)-alkyl,
NH-COO-(C1-Cg)-alkyl, NH-CO-aryl, NH-COO-aryl, NH-CO-NH~(C1-Cg)-alkyl),

NH-CO-NH-aryl, N[(C1-Cg)-alkyl]-CO-(C;-Cg)-alkyl, N[(C1-Cg)-alkyl]-COO-(C1-Cg)-



v

10

20

and of the physiologically tolerated salts thereof. Very particular
preference is given to the use of the compounds of the formula | in which
the meanings are 15 RI H; R2 (Cl-CJ7O)-aIkyI, (C2-C10)-alkenyl,
(C2-C1p)-alkynyi, where the alkyl, alkenyl and alkynyl radicals maybe
substituted one or more times by F, CI, Br, CF3, NO,, 20 ON, COOH,
alky CORICLE@)aky GOl seycloalkyk (6 L-CT0)-aky|, (F2:CE)-alkpaylco-NE-
(C2-C6)-alkynyl, O-(C1-C6)-alkyl, O-CO-(C1-C6)-alkyl, O-CO-(CI-C6)-aryl;
(C1-B2-BIRNRG, indepandeatly sfoae anather, By 5. {&1-CA -l 25 3ty
of the physiologically tolerated salts thereof. The disclosures herein relate

N[(do-the-use pfttiercompayndsof theforuta Idn theformofitheity, Niaryi-Co-

racemates, racemic mixtures and pure enantiomers, and to their

(Cy-dipstgreomers:and mixiwres: dhereal. Ra-Hoa.second aspeal. thereis c,c.).

provided the use of the compounds of the formula | as defined above and

alkcyORiae,physiologisalty wleratet saltsthersofder producing & medicament.e .-

for reducing plasma lipids. In a third aspect, there is provided the use of

arvl IhEeompounds:-ofi thefermulad as - glefined above and of the
physiologically tolerated salts thereof for producing a medicament for
reducing plasma free fatty acids (FFA). In a fourth aspect, there is

E*P‘O?%ed he use of the compounds of the formula | as defined above and
3. Bf ttie pRiisiolog Oy T8 seits THaras For ploddding A nfeticafnent N,
for reducing plasma glyceral. In a fifth aspect, there is provided the use of

the compounds b¥the toriufa FAS defitfed abb#&Bnd of the

physiologically tolerated salts thereof for producing a medicament for

reducing plasma triglycerides.
and of the physiologically tolerated salts thereof.

Very particular preference is given to the use of the compounds of the formula [ in which

the meanings are

R1 H,;

b

R2 (C1-Cyg)-alicyl, (Ca-Cyg)-alkenyl, (Co-Cigl-alkynyl, where the allkyl,
alkenyl and alkynyl radicals may be substituted one or more times by F, Cl, Br, CF3, NOs,
CN, COOH, COO(Cy-Cglalicvl, (C3-Cqj-cycloalkyl, (C1-Cyg)-alkyl, (Cr-Cg)-alkenyl,

(Co-Cgl-alitynyl, O-(Cy-Cg)-alkyl, O-CO-(C1-Cgi-alkyl, G-CO-(Cy-Cg)-aryl:
R3, R4, R5, R6 independently of one another H, F, (C;-Cy)-alkyl;

and of the physiologically tolerated salts thereof.

The disclosures herein relate to the use of the compounds of the formula I in the form of their

racemates, racemic mixtures and pure enantiomers, and to their diastereomers and mixtures

erecl.



In a sixth aspect, there is provided the use of the compounds of the
formula | as defined above and of the physiologically tolerated salts
thereof for producing a medicament for the prophylaxis of type 2
diabetes. In a seventh aspect, there js provided the use of the compounds
of the formula | as defined above arld of the physiologically tolerated salts
thereof for producing a medicament for the treatment of diabetic

Indystpidanaipest, |fH@di¢§|§r@ﬂ&@b3ﬁBJa§&Somﬂié Qechiidiede danongeina I as
the compounds of the formula |, then t aII indep tly of gne

deﬁ%ﬁqé}@%&@%ﬂeﬁ&@ %éﬁﬁ%ﬁé%% T %rﬁ@iﬁ%fsm\ upge @

mé@@gﬁbmq&n&@@;@%ﬁ@@%branched hydrocarbon chain having one

or more carbon atoms, such as, for example, methyl, ethyl, propyl, butyl,
hexyl, isopropyl, isobutyl, neopentyl, tert-butyl, hexyl. The alkyl radicals

InnaahRe syhsiituledoneRbmpe tHvagdysuia m&wﬂ]@%@mxa I as
example: F, Cl, Br, I, CF3, N02, N3, CN, COOH COO 5 -C6)alkyl,

deiosd I-Pﬁ’off?(?@i\lﬂ {checaanglogiesN cATAIGAE ersafior producing 2

méFiaaRinatke Pduéfrd-Fiairalkiay ra@resigrpayclyl, O-(C1-C6)-alkyl,
0O-COO0-(C1-C6)-alkyl, O-CO-(C1-C6)-alkyl, O-CO- (C1-C6)-aryl,
O-CO-(C1-C6}-heterocyclyl, PO3H2, P(O)(Oalkyl)2, (CI-C6)-alkylene-

InPA QARG th@ﬂ FGaQr %(Qi@%FWc SRR MNE 2 formula T as
S02NH(C1-C6)-alkyl, SO2N[(CI-C6)-alkyl]2, S-(C1-C6)-alkyl, S-(CH2

TRl oot A S i A o e @@mf@rypro{?&img a

méﬁ’céﬁti%)f&hx%tﬁ{@ﬁbgcﬁﬂés% #Gd:G6)-alkyl, S02-(CH2)n aryl,
502-(CH2)ri heterocyclyl , “NH(CH2)ri aryl, S02-NH(CH2)n

heterocyclyl, SO2-N[((C1- C6) alkyl)(CH2)ri aryl],

InSQ%‘M(QQI,_J'e&G}r%@Ds(%%Be@‘%H’ef%%éé%ﬁlth%%m&%@rb%ﬁézfonnuia I as

S02-N 2)n ( heterocyclyl))2, where n maybe 0 - 6 and the aryl o
dqu@io@wfyl radicef risy Hesobstiaaéa tidenatgtetktimbwispi f@| Bedizng a

de*Lagngt [F P dﬂ&%ﬁ%’l\ésg%%ﬁ a(§akzC6)-alkyl, (C1-C6)-alkyl, NH2;

C(NH)(NH2), NH2, NH-(CI-C6)zalkyl, N((C1-C6)-allcyl)2, NH(CI-C7)-acyl,
NH-CO-

In a sixth aspect, there is provided the use of the compounds of the formula I as
defined above and of the physiologically tolerated salts thereof for producing a

medicament for the prophylaxis of type 2 diabetes.

In a seventh aspect, there is provided the use of the compounds of the formula [ as
defined above and of the physiologically tolerated salts thereof for producing a

medicament for the treatment of diabetic dyslipidemia.
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(C1-C6)-alkyl, NH-COO-(CI-C6)-alkyl, NH-CO-aryl, NH-CO-heterocyclyl,
NH-COO- aryl, NH-COO-heterocyclyl, NH-CO-NH-(C1-C6)-alkyl),
NH-CO-NH-aryl, NH-CO-NH- heterocyclyl,
N[(C1-C6)-alkyl]-CO-(CI-C6)-alkyl, NT(C1-C6)-alkyl]-COO-(C1-C6)-alkyl,
25 N[(CI-C6)-alkyl]-CO-aryl, N[(CI-C6)-alkyl]-CO-heterocyclyl,
If raNi@s-@ 6) b KR T D02\ AT N LB VA REAR (O ks Atarydsypf the formula I,
thenw%:(sgjmgﬁlﬁi ullz %&H)ﬂ%ﬁ@l&’ﬁ@) hM%%@eéHﬁ@i&%sNﬁ'dQﬁ bdentical
6)-alkyl]- CO NH=heterocyclyl, N[(C1-C6)-alkyl] 9
or dgEI{(C1-C6)-alkyl)2, N[(C1-C6)-alkyl]-CO-N((C1-C6)-alkyl)-aryl,
N[(C1-C6)-alkyl]- CO-N((C1-C6)-alkyl)- heterocyclyl
N[(C1-C6)-alkyl]-CO-N(aryl)2, N[(C1-C6 I] -CO- N(heteroeyclyl)z
An pialyHCE 1Cane 8 Sgh NGB DRy %) et BYGraceBypRpInNIExEp one or more
15 O )sailey In A sprob Ak obutyl
Carb%g)%ag%rg%:%fﬁlk%ro%%rylgﬁl\%zg%y %gg %ré/lg aﬁ%eterc&)ﬁcycw?ﬂ COO- ar?/il’yi o
neo M@ )TENH- ¥e13E6)-alkyl, N(heterocyclyl)-CO-NH-(C1-C6)-alkyl,
Thel\i ﬁf/ylga&%lyﬁlgfﬁh shsbeterocyslybr %r@%hﬁ:‘% suitable groups such as, for
N(aryl)-CO-N((C1-C6)-alkyl)2, N(heterocyclyl)- CO N((Ci-C6)-allcyl)2,
exalN(aeyh; CO M (CTICONadky I argINNCIetio ORICOMIGECBINH,
alkyl]-aryl, N(aryl)-CO-N(aryl)2, N(heteroeyclyl)-CO-N(aryl)2, aryl,
CONHEHZ) ¢ yalkyll, THOOHCH ) phaitstheysiyloaliiele( ey éenyb (Whéie-weynyl,
aryl or heterocyclyl radical may be substituted one to 3 times by F. Cl, Br,
aryl, 18sCF3yNO2(GN; DG, O(CLEEF-alRy); a{lod-O6)-ak |l Wiizglkyl, O-CO-
NH(C1-C6)-alkyl, N((C1-C6)-alkyl)2, SF5, S02-CH3, COOH, COO-
(Ci(CHrap)alkglDQONAR)-hbtAncaikeh it CatiicaPMiBéDslayiRaigHt-Chairlofcne-
branched hydrocarbon chain having two or more carbon atoms and one
P(COX Dt Hohle ONDIE) SUBHPHS) OrkEXANHE) Hh I Calhlil p&iehY(Théls)-alkyl,
alkenyl radicals may be substituted one or more times by suitable groups
SOSNGICa. fpulexammel(,-Ck) BikiL.CFE W02, N8, ENCEOGM erocyclyl,
COO(C1-C6)alkyl, CONH2, 20 CONH(C1-C6)alkyl, CON[(C1-C6)alkyl]2
SOec]aapd](@1SO1@) k(@ 25C8)callypyictamydy beleRdey iyl -Ce)-atkyl,
0O-(C1-Ce6)-alkyl O-CO-(C1-C6)-alkyl, O-CO-(C1-C6)-aryl, O-CO-

SO4-(CHa)-aryl, SOp-(CHp)y-heterocyclyl , SOo-NH(CHy)y-aryl, SO»-NH(CHy)y-

heterocyelyl, SO2-N[((C1-Cg)-alky){CHy)y-aryt], SOp-N[((C1-Cg)-alky)(CHz)y-

heterocyclyl], SO2-N((CHp)p-aryl)z, SO2-N((CHp)y-( heterocyclyl))y where n may be
0 - 6 and the aryl or heterocyclyl radical may be substituted up to three times by F, Cl, Br,
OH, CF3, SFs, NO5, CN, OCF3, O-(C1-Cg)-alkyl, (C1-Cg)-alkyl, NHZ;

| C(NH)(NHy), NH,, NH-(C;-Cg)-alkyl, N((C1-Cg)-alkyl)y, NH(C1-C7)-acyl, NH-CO-

(C1-Cg)-atkyl, NH-COO-(C1-Cg)-alkyl, NH-CO-aryl, NH-CO-heterocyclyl, NH-COO-
aryl, NH-CQO-heterocyelyl, NH-CO-NH-(C1-Cg)-alkyl), NH-CO-NH-aryl, NH-CO-NE-

heterocyclyl, N[(C;-Cg)-alkyl]-CO-(C1-Cg)-alkyl, N[(C1-Cg)-alkyl}-COO-(C1-Cg)-alkyl,

N[(C1-Cg)-alkyl]-CO-aryl, N[(C;-Cg)-alkyl]-CO-heterocyelyl, N[(C1-Cg)-alkyl]-COO-

aryl, N[(C1-Cg)-aticyl]-COO-heterocyelyl, Ni(C-Cg)-alkyl]-CO-NH~(C1-Cg)-alkyl),

N[(C {-Cg)-alky]]-CO-NH-aryl, N[(C:1-Cg)-alkyl]-CO-NH-heterocyelyl, N[(C1-Cg)-alkyl]-
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(C1-C6)-heterocyclyl; PO3H2, P(O)(Oalkyl)2,
(C1-C6)-alkylene-P(O)(Oalkyl)2, O-P(O)(OH)2, O-P(O)(Oalkyl)2, 25
SO.-H, S02-NH2, SO'NH(C1-C6)-alkyh SO2N[(C1-C6)-alkyl]2,
S-(C1-C6)-alkyl, S-(CH2)n aryl, S- (CH2)n heterocyclyl, SO-(C1-C6)-alkyl,

SO-(CH2)naryl, SO-(CH2)n- heteroc 802 (C1-C6
COSLCH)nley!) s0R{(@HhRkEdd (}k (G- %@zﬁlknﬂ&@ g)Néﬁ&}u -Cg)-alkyl]-

S02-NH(CH2)n heterocyclyl, SO2-N((ClI- C6) -alky1)(CH.2)ri ar
COQWPN((GI-aBytkmmzinbis ‘ﬁs)é)(&laz édl -Ce)-alkyl]-CO-

S02-N((CH2)n- (heterocyclyl)2 where n may be 0 - 6, and the aryl radical
N(rshtretarbicly eaidel Frdy b6 st AAU e bk B C g, Narsi)-

CF3, SF5, NO2, CN, OCF3, 0-(CI- CG() alkéf 5 (C1-C6)- alkﬁl NH2;
COBHH)Gabt2lk RNl Elel) RO R YhIRYisyiN %tﬁ“@lz) -acyl,

A R o v o
(Cl’\ﬁ'z;& *N@&%L@J Iyl,

SRR ereancs
)-alkyl]-CO~(C C6) alkyl, N[(CI- ce) aIkyI] coo -(CI-C6)-alkyl, 10

N(ﬂg{égcgé} Bled-GR-ak l 1CeEralyt; GQabateneeyatteterocyclyl)-CO-
N[(CI-C6)-alkyl]- COO ary (CI C6)- aIkyI] -COO-heterocyclyl,

N((ﬁ{a‘«@&@c i@yf&ﬂga%“'é@ﬂr@@ -alky ik M@ CE) e SONHEBIN (C1-Cg)-

N[(CI-C6)-al O-NH-heterocyclyl, N[(C1-C6)- aIkyI]

a | { = kbt aryl CH, ) -aryl,

Lic}lomh{@%)% Eé@t}c@) allodhGR 35 Nifeiesoeyely) adical
o %(ar Cgl%%sll C6)-alkyl, N(hae%tierocyclyl) CO-(CI- 065) -alkyl, N(a%&fl)y e

be SEOHEICRkalkyhiNEeate roeyci C OB (Ci+( 6)calkghiNEryh)-OQeants)-aliyl,
N(heterocyclyl)-CO-aryl, N(aryl)- -COO- -aryl, N(heterocyclyl)-COO-aryl,

(C NGO, (G COEaIkNheterpCyohdliin; NFs(CBCBIFIKFIOOH, COO-
N(aryl)-CO-NH-aryl, N(heteroeyclyl)-CO-NH-aryl,

(CNEYAkENKEL,C6)-alkyl)2, N(heterocyclyl)-CO 20 N((C1-C6)-alkyl)2,
N(aryl)-CO-N[(CI-C6)-alkyl]-aryl, N(heterocyclyl)-CO-N[(C1-C6)-
alkyl]-aryl, N(aryl)-CO-N(aryl)2, N(heteroeyclyl)-CO-N(aryl)2, aryl,

Anoaﬂggrtl)g )rgcﬁt%i'means a straight-chain or branched hydrocarbon chain having two or
more carbon atoms and one or more double bonds, such as, for example, vinyl, aliyl,
pentenyl.

The alkenyl radicals may be substituted one or more times by suitable groups such as, for

example: F, Cl, Br, I, CF3, NOy, N3, CN, COOH, COO(C-Cg)alkyl, CONHy,
CONH(C/-Cg)alkyl, CON[{C-Cg)alkyl]y, cycloalkyl, (Ci-Cyg)-alkyl, (Cp-Cg)-alkynyl,
aryl, heterocyclyl, 0-(C1-Cgj-alkyl O-CO-(C1-Cg)-alkyl, 0-CO-(C-Cg)-aryi, O-CO-

{C1-Cg)-heterocyclyl;

PO3Hy, P(O)Oalkyl), (Cy-Ce)- -alkylene-P(0)(Oalkyl)y, O-P(O)OH);,, O-P(O) Oalkylhy,
SO3H, SO7-NHj, SOsNH(C-Cg)-alkyl, SON[(Cy-Ce)-alkyl]a , S<(C1-Cg)-alkyl,
S-(CHp)p-aryl, S-(CHg)H—heterocyclyl, SO-(C1-Cg)-alkyl, SO-(CHy)p-aryl, SO-(CHy)p-

heterocyclyl, SO;-(C-Cg)-alkyl, SO2-(CHy)y-aryl, SO2-(CHp)y-heterocyelyl,
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O-(CH2)ri heterocyclyl, where n may be 0 - 6, where the aryl or
heterocyclyl radical may be substituted one to 3 times by F, Cl, Br, |, OH,
CF3, N02, CN, OCF3, 0-(CI-C6)-alkyk,(C1-C6)-alkyl, NH2,
NH(CI-C6)-alkyl, N((C1-C6)-alkyl)2, SF5, S02-CH3, COON, COO- 25
(C1-C6)-alkyl, CONH2. 11 An alkynyl radical means a straight-chain or
SOpranehEd o @rhaNiEiEin habiner dwecbil, IBOreNEfhon atolnd Bt pearyl,
or more triple bonds, such as, for example, ethynyl, propynyl, hexynyl. 5
SO Re(alfymyt aadioalsimashbesualstity B0 ohé(Gitbrerite S Oy -Sliteble)n-
groups such as, for example: F, Cl, Br, 1, CF3, NO2, N3, CN, COOH, _
hetGQEAGICH)RIkyh CQNEQ,~ CONH(CLG6)atkyhl CON{ECIBoyhtagical may be
cycloalkyl, (C2-C6)-alkenyl, (C1-C10)-alkyl, O-(C1-C6)-alkyl
subSHERA(@L+CH)iadkyl FOSL GG 6)FaniFQ S0y (CNCB} pterdcydhd)-alkyl,
PO3H2, P(O)(Oalkyl)2, (C1-C6)-alkylene-P(O)(Oalkyl)2, O-P(O)(OH)2,
(C1@PEMakyh?2, 10 SO3H, S02-NH2, SO2NH(C1-C6)-alkyl,
SO2N[(C1-C6)-alkyl]2, S-(C1-C6)-alkyl, S-(CH2)n aryl, S-(CH2)n
CimEeRIey s MHS ORCICEC 6)splkidly SRHCHL ) A byl SBHChZ)m)-acyl, NH-CO-
heterocyclyl, S02-(CI-C6)-alkyl, SO02-(CH2)n aryl,
(C1SO2-A4GHR NMENEIDOCTGIL, ) SORYN BICHZ) Fasgrly INEOZ (M E(@ld@ynly!, NH-COO- -
heterocyclyl, S02-N((C1-C6)-alkyl)(CH2)n aryl,
ary S OPHN(GR-E:6)radky (CNRN Bedérb (¥ gyl s Bal-N(SHA}A-axylyaryl, NH-CO-NI-
S02-N((CH2)n 15 (heterocyclyl)2 where n may be O - 6, and the aryl
hetéastigal 0y NEIE[oCyshitksaica- (Gaydy-alips Mited-Gateliwle e ByOR @B, alkyl,
OH, CF3, SF5, NO2, CN, OCF3, O-(CI-C6)-alkyl, (C1-C6)-alkyl, NH2;
N[ CNEYINER)]-RB2rNHNCL C8)-alkyl INYED @6 etk 2NNH(E ) Sy Ec O O-
NH-CO- (C1-C6)-alkyl, NH-COO-(C1-C6)-alkyl, NH-CO-aryl,
aryN QO iafeatioyitiFONHHBO0y A layl( NHIG DUty B 1-Co)-alkyl),
NH-CO-NH-(CI-C6)-alkyl), NH-CO-NH-aryl, NH-CO-NH heterocyclyl,
N{M(cn&a)@nwmmmyce\)femqymfe@«s@e&@wm@mmm@m«y% -alkyl]-
N[(C I -C6)-alkyl]-CO-aryl, N[(C | -C6)-alkyl] -CO-heterocyclyl,
CONNGESE)spididH B OT Gyl NHEB LB Paky-COO-Hrratye il (C1-Ce)-alkyll-

N[(C1-C6)-alkyl]-CO-NH-(CI-C6)-alkyl),
CO-N((C;-Cg)-alkyl}-heterocyclyl, N[(C1 -Ceg)-alkyl]-CO=N(aryl)s, N[(C;-Cg)-alkyl}-CO-
N(heterocyclyl)z, N(aryl)-CO-(C1-Cg)-alkyl, N(heterocyclyl}-CO-(C;-Ce)-alkyl, N(aryl)-
COO-(Cy-Cg)-alkyl, N(heterocyclyl)-COO-(Cy-Cg)-alkyl, N(aryl)-CO-aryl,
N(heterocyclyl)-CO-aryl, N(aryl)-COO-aryl, N(heterocyelyl}-COO-aryl, N(aryl)-CO-NH-
(C1-Cg)-alkyl, Nheterocyelyl)-CO-NH-(C1-Cg)-alkyl, N(.aryl)—CO—NH—aryI,

N(heterocycly!)-CO-NH-aryl, N(aryl)-CO-N((C1-Cg)-alkyl)s, N{heterocyclyl)-CO-
N((Cq-Cg)-alkyl)y, N(aryl)-CO-N{(C;-Cg)-alkyli-aryl, Ntheterocyelyl)-CO-N[(C1-Cg)-
alkyl]-aryl, N{aryl)-CO-N(aryl),, N(heterocyclyD)-CO-N(aryl);, aryl, O-(CHp)y-aryl,
O-(CHp)y-heterocyclyl, where n may be 0 — 6, where the aryl or heterocyclyl radical may
be substituted one to 3 times by F, Cl, Br, I, OH, CF3, NO7, CN, OCF3, O-(C1-Cg)-alkyl,
(C1-Cg)-alkyl, NHp, NH(C;-Cg)-alkyl, N((C1-Cg)-alkyl)z, SF5, SO»-CHs, COOH, COO-

(C1-Cg)-alkyl, CONHj.
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N[(C1-C6)-alkyl]-CO-NH-aryl, N[(C1-C6)-alkyl]-CO-NH-heterocyclyl,
N[(CI-C6)-alkyl] 25 CO-N((CI-C6)-alkyl)2,
N[(C1-C6)-alkyl]-CO-N((C1-C6)-alkyl)aryl, N[(C1-C6)-alkyl]-
CO-N((C1-Ce6)-alkyl)-heterocyclyl, N[(CI-C6)-alky]]-CO-N(aryl)2,
N[(CI-C6)-alkyl]-CO 12 N(heterocyclyl)2, N(aryl)-CO-(C1-C6)-alkyl,
N(heterocyclyl)-CO-(C1-C6)-alkyl, N(aryl)- COO-(CI-C6)-alkyl,

An hlihetdroclcly €0 Oa (Ehi 66} <dikyl oNtaayhE€Orgadybcarbon chain having two or

O A RO AN NS By O Ur L ey g Propyms
hexifatyl)-CO-NH-aryl, 5 N(heterocyclyl)-CO-NH-aryl,

)-CO- -C6)-alkyl lyl)-CO- -C6)-alky)2
S e M) 0 (G50l o

‘ -aryl. 0 )2, - 2, :
O (CrOnelorocy ol L Whert 1 oy Bl o hers the

CO@TM@EJ@%%KQ?M@@W@?‘JGH%f%?H?@% , Qe 1063 Bmas Y F-Cl o Bhikyl,
|, OH, CF3, N02, CN, OCF3, O-{C1:C6)-alkyl, 10 (C1-C6)-alkyl, NH2,

O~(Nﬂ@%)‘-a@@)‘@”@ﬁ)—'{‘tﬁ(l%gﬁﬁﬂ{ﬁkﬂ)@(ﬁﬁi~§%?-a%kﬂ,%@@qtjl-CG)—heterocycin;
COO-(C1-C6)-alkyl, CONH2. An aryl radical means a phenyl, naphthyl,

PO Pipheny)teirbydrenarhithyli-alehareoetatdairaiore (indanyl coirdanchikyl),,

-onyl radical. The aryl radicals may be substituted one or more times by

SOsHitsble HIUPSCSRCH @S- (o) -4 gxampler B, Gt Bildid 8. Q2 SRy N3,
CN, COOH, COO(CI-C6)alkyl, CONH2, CONH(C1-C6)alkyl,

S-(CON(Exr L E)atkyllg austoalod (CICAO)-alyhikGI2Sehjeaikgnibyl, SO-(CH),-
(C2-C6)-alkynyl, O-(C1-C6)-alkyl O-CO-(CI-C6)-alkyl, O-CO-(CI-C6)-aryl,

het@oCRIACICEGhateraayoly s BORER, RIGHORUWIZH ) -heterocyelyl
(C1-Cé)-alkylene-P(O)(Oal.kyl)2, O-P(O)(OH)2, 0-P(0)(Oalkyl)2, 20

SOSNBHCBO2-MMH 25 SORMNI(EH ;Sctdkyly SORNIIC IC6)-alkylRy1)(CHy)-aryl,
S-(C1-C6)-alkyl, S-(CH2)n-aryl, S-(CH2)n-heterocyclyl, SO-(C1-C6)-alkyl,

SOSN(CHZY-am BOHGHR) e iighySyh-SOZLG G ARRO SO/ (T

aryl, S02-(CH2)n heterocyclyl, S02-NH(CH2)n aryl, S02-NH(CH2)n
(hehetertylohylyIno2 INHE1 He @) -atkydMCiH2anddical or heterocyclic radical may be
substituted up to twice by F, Cl, Br, _OH, CF3, SFs5, NO», CN, OCF3, 0-(C;-Cg)-alkyl,
(C1-Ce)-alkyl, NHy;
C(NH)(NH5)}, NHp, NH-(C1-Cg)-alkyl, N((C;-Cgy-alkyl)s, NH(C1-Cr)-acyl, NH-CO-
(C1-Cg)-alkyl, NH-COO-(C1-Cg)-alkyl, NH-CO-aryl, NH-CO-heterocyelyl, NH-COO-
aryl, NH-COO-heterocyclyl, NH-CO-NH-(C-Cg)-alkyl), NH-CO-NH-aryl, NH-CO-NE-
heterocyclyl, N[{C1-Cg)-alkyl]-CO-(C;-Cg)-alkyl, N[(C-Cg)-alkyl}-COO-(Cy-Cq)-alkyl,
NU(C1-Cg)-alkyl]-CO-aryl, N[{C1-Cg)-alkyl]-CO-heterocyclyl, N[(C{-Cg)-alkyl}-COO-
aryl, N[(C{-Cg)-alkyl]-COO-heterocyclyl, N[(C-Cg)-alkyl}-CO-NH-(C-Cg)-alkyl),
N[(C-Cg)-alkyl]-CO-NH-aryl, N[(C-Cg)-alkyl]-CO-NH-heterocyel vl, N[(C1-Cg)-alkyl]-
CO-N({C;-Cg)-alkyl)s, N{(C-Cg)-alkyl]-CO-N{(C1-Cg)-alkyl}-aryl, NI{(C;-Cg)-alkyl]-

CO-N({C1-Cg)-alkyl)}-heterocycelyl, N[(C1-Cg)-alkyl]-CO-N{aryl),, N[(C1-Cg)-alkyl]-CO-
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S02-N((CI-C6)-alkyl)(CH2)n heterocyclyl, S02-N((CH2)n aryl)2,
SO2-N((CH2)Il 25 (heterocyclyl)2 where n may be 0 - 6, and the aryl
radical or heterocyclic radical may be 1gubstituted up to twice by F, Cl, Br,
OH, CF3, NO2, SF5, CN, OCF3, O-(CI-C6)-alkyl, 13 (CI-C6)-alkyl, NH2;
C(NH)(NH2), NH2, NH-(CI-C6)-alkyl, N((C1-C6)-alkyl)2, NH(Cl-C?I)-acy{\II,
NGO . Syl N O AR OB NS By 1-Cor-ho. Niarsh-
NH-CO-heterocyclyl, NH-COO- aryl, NH-COO-heterocyclyl,
CORHCO AR R M - GO el MR DL Hokersby iyl

NopE R M SRkl OOCH i@ o

(C ;“éﬁ%?'glﬁfg)l ]%C!'%{Hf&&%lf!'}yt(blﬁ@ J(é{%(@@*ﬂ:ﬁ,@@sﬂ@}ﬁi@ﬁ)@wm@t(m

NH-(C 1-C6)-alkyl), N[(C1-C6)-alkyl]-CO-NH-aryl,

3 ] - | eroc -CO-
S M PO o

(€1HC0salky N ARG QN Sor eier0aterocyclyl)-CO- -Cg)-
N“E%(C%%:G)-ﬁ@f]—(%%ﬁl(ary@ﬁ(c??%gl%gkylﬁ%o%Fﬁg?g?o%;éfﬁ)g{(c] Co)

alk (A RO -ConatimhH (ReterorsiEOd G- lindh, W@, -aryl,

COO-(CI-C6)-alkyl, N(heterocyclyl)-COO-(C | -C6)-alkyl, N(aryl)-CO-aryl,

O-(thsteroeye Do ke N @M)te @O-arvih Hhaterng e ¥te QOB kadical may

N(aryl)-CO-NH- (CI-C6)-alkyl, N(heterocyclyl)-CO-NH-(C1-C6)-alkyl,

be MR QNHAN R Mreterosydyig @ NHzrany, MBI OINCEE4)-alkyl,
-C6)-alkyl)2, N(heterocyclyl)-CO- N((C1-C6)-alkyl)2,

(C NRARG O REGP alkyll-ard, Nireteopvalilie BN(SHCEH alladicmy|,
N(aryl)-CO-N(aryl)2, N(heterocyclyl)-CO-N(aryl)2, aryl, O-(CH2)n-aryl,

COR=(CH2)prhsteracy iy, where n may be O - 6, where the aryl or
heterocyclyl radical may be substituted one to 3 times by F, Cl, Br, I, OH,
An@R3 o ONAOCRBcOdOpid)h Riphoay{CEteBydikyapiibig, alpha- or beta-

ten%'i'aKQ'a%%};@"8('1%@9%:5%@?@&%&% SF5, 502-CH3, COOH,
COO-zCI-C )-alkyl, CON112. A cycloalkyl radical means a ring system
Thewhichr edrpbtisey dasWshivred ingoantbretieheisb irsshtbia e s parisly for

xRt 08 ORGS0 B0 SO RIR OB W Sy, cONE,
CONH(C-Cg)alkyl, CON[(CII-'C(;)&H{}/HZ’ cycloalkyl, (Cy-Cjyq)-alkyl, (C3-Cg)-alkenyl,
(Co-Cg)-alkynyl, O-(C1-Cg)alkyl O-CO-(C1-Cg)~alkyl, O-CO~(C-Cg)-arvl, 0-CO-
(C1~Cg)-heterocyclyl,

PO3Hy, P(O)Oalkyl)y, (C;-Cgl-alkylene-P(O)}Oalkyl)s, O-P(O)(OH)E , O-P(O)(Oalkyl)s,
SO3H, SO3-NHo, SOyNH(C1-Cg)alkyl, SO,N{{C1-Cg)-alkylly , S-(Ci-Cgl-alkyl,
S-(CHy)y-aryl, S-(CH»)p-heterocycelyl, SO-(C1-Cg)-alkyl, SO-(CHa)y-aryl, SO-{CHy)y-
heterocyclyl, SO,-(C-Cgialkyl, SO2-(CHy)y-aryl, SOr-(CHy)p-heterocycelyl ,
SO5-NH(CH»),-aryl, SO»-NH(CHjy),-heterocyclyl, SO2-N((C1-Cg)-ailkyi)(CHa)p-aryl,
SO9-N{{C1-Cgj-alkyl(CHa)y-heterocyclyl, SO2-N((CHa)p-aryl)a, SO-N((CHp)p-
(heterocyclyl)y where n may be 0 — 6, and the ary! radical or heterocyclic radical may be

substituted up to twice by F,‘ Cl, Br, OH, CF3, NOy, SFs, CN, OCF3, O-(C;-Cg)-alkyl,
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25 composed exclusively of carbon atoms, such as, for example,
cyclopropyl, cyclopentyl, cyclopentenyl, cyclohexyl or adamantyl. The
cyeloalkyl radicals may be substituted gne or more times by suitable
groups such as, 14 for example: F, Cl, Br, I, CF3, N02, N3, CN, COOH,
COO(C1-C6)alkyl, CONH2, CONH(C1-C6)alkyl, CON[(C1-C6)alkyl]2,
(Ceygladlkyll, XEI-C10)-alkyl, (C2-C6)-alkenyl, (C2-C6)-alkynyl,
0O-(C1-Ce6)-alkyl O-CO-(C1-C6)-alkyl, O-CO-(C1-C6)-aryl, 0-CO- (C1
CONERMIeLENE)SINHS(EOH2aR(ONIQEkY(S)-alk yl)y, NH(C-Cr)-acyl, NH-CO-
(C1-C6)-alkylene-P(0O)(Oalkyl)2, O-P(O)(OH)2, O-P(0O)(Oalkyl)2, SO3H,
(C1S02-bk?, SEANDICIEGE)s @iy ISRENNG-2:GI6 Nalkg[2h 8efCdy G 6)- Ry} COO-
S-(CH2)n aryl, S-(CH2)n heterocyclyl, SO-(C1-C6)-alkyl, SO-(CH2)n aryl,
aryISOHQHR)nh fetecgcldINES 02 (E-G6)-alkyhIS02-(CHLY) A, SO \EHAM NH-
heterocyclyl , S02-NH(CH))n-aryl, S02-NH(CH2)ri heterocyclyl,
het GO (CITEB)-ARIIESHIZIO -6 1G-alkyl, N[(C}-Cg)-2lkyl]-COO-(Cy-Cg)-alkyl,
S02-N((CI-C6)-alkyl)(CH2)n-heterocyclyl, SO2-N((CH2)II aryl)2,
NE(EQLROH P C(heteros i@y h2vaBnd RENadierOoyEyand (0e-apytaBdigal OO-
or heterocyclic radical may be substituted up to twice by F, Cl, Br, OH,
ary CNB((GFOs NORYIGNOOGRE €253 CE) @lkyl Kk yG 8) @I NHA ¢)-alkyl),
C(NH)(NH2), NH2, NH-(C1-C6)-alkyl, N((CI-C6)-alkyl)2, NH(CI-C7)-acyl,
N{(NHHGPalk§I( €16 talky], WHCCOQ-40IAGE)aIKY it GiQe By IN[ (C1-Cg)-alkyl]-
NH-CO-heterocyclyl, NH-COO- aryl, NH-COO-heterocyclyl,
CONH(COMNHalioH 6 651 &liorl). s NEIGIDANDRAG, INESDeN Herhe teF OCyali)-alk yl]-
N[(CI-C6)-alkyl]-CO-(C1-C6)-alkyl, N[(C1-C6)-alkyl]-COO-(C1-C6)-alkyl,
CONY(C1: Ci)-atkyll]- GOerryyich( CLEC EY-alkgllfsC:-RetéfoyyplyN[(C;-Ce)-alkyi]-CO-
N[(C1-C6)-alkyl]-COO- aryl, N[(CI-C6)-alkyl]-COO-heterocyclyl,
N{IN{¢@IeG8) Ak piCOHUE-(C1-CH)yakky ) N2BMf(E 1B 6)-alRyII> COsNikaty N(aryl)-
N[(CI-C6)-alkyl]-CO-NH-heterocyclyl, N[(CI-C6)-alkyl]-
COOQCN6@%1-@63)1&]*@19:2%N[1@m@%k¥¢£306}4é@@iﬂﬁﬁwlwwmyl,
(CI-C6)-alkyl]- CO-N((CI-C6)-alkyl)- heterocyclyl
N( %%@fléb)% 1E6- N% ErREe AR Qe SEyIpTjary])-CO-NH-

(€ ;IEK‘% yﬁk%f?l&&éte%@y&%ﬂd&(% %?yejg@aﬁ(y ,(%tar@-?;'@!hﬁ(a:%')

N(heterocyclyl)-CO-NH-aryl, N(aryl)-CO-N{((C1-Cg)-alkyl}s, N(heterocyclyl}-CO-
N({(C1-Cg)-alkylyz, N(aryh-CO-N[{C:-Cg)-alkyl]-aryl, N(heterocyclyl)-CO-N{(C1-Cg)-
alkeyl]-aryl, N(aryD)-CO-N(aryl)s, N(heterocyclyl)-CO-N{aryl)s, aryl, O-(CHa),~aryl,
O-(CHsz)p-heterocyelyl, where n may be 0 ~ 6, where the aryl or heterocyclyl radical may
be substituted one to 3 times by F, Cl, Br, I, OH, CF3, NO3, CN, OCF3, O-(C;-Cg)-alkyl,

(C1-Ce)-alkyl, NHa, NH(C1-Cg)-alkyl, N((C1-Cg)-alkyl)s, SFs, SO,-CHa, COOH,

- COO-(C1-Cg)-alkyl, CONH}.

A cycloalkyl radical means a ring system which compt’ises' one or more rings and which is
in saturated or partially unsaturated (having one or two double bonds) form, which 1s
composed exclusively of carbon atoms, such as, for example, cyclopropyl, cyclopentyl,
cyclopentenyl, cyclohexyl or adamantyl.

The cycloalkyl radicals may be substituted one or more times by suitable groups such as,
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COO-(CI-C6)-alkyl, N(heterocyclyl)-COO-(C | -C6)-alkyl, N(aryl)-CO-aryl,
25 N(heterocyclyl)-CO-aryl, N(aryl)-COO-aryl, N(heterocyclyl)-COO-aryl,
N(aryl)-CO-NH 15 (CI-C6)-alkyl, N(hgterocyclyl)-CO-NH-(C | -C6)-alkyl,
N(aryl)-CO-NH-aryl, N(heterocyclyl)-CO-NH-aryl,
N(aryl)-CO-N((CI-C6)-alkyl)2, N(heterocyclyl)-CO- N((CI-C6)-alkyl)2,
for Sk@nylleCIOM[(B1- CE)TalkiiPari s Nthete oyl POG-N(6)286)- @ikiiHaryl,
N(aryl)-CO-N(aryl)2, N(heterocyclyl)-CO-N(aryl)2, aryl, O-(CH2)n-aryl, 5
CORHEH)y) hikter ey Gy Hegiicyhlay dyeloalieylwHereCig-akylof C2-Ce)-alkenyl,
heterocyclyl radical may be substituted one to 3 times by F, Cl, Br, I, OH,
(CrER3,ANORyICBL( O GER)-8KEI GERIKY] - A0t alahdk I ONII2 Co)-aryl, O-CO-
NH(CI-C6)-alkyl, N((CI-C6)-alkyl)2, SF5, SO2-CH3, COOH,
(CaRPRGFEENalkyl, CONH2. to Heterocycle, heterocyclyl or heterocyclic
radical means rings and ring systems which, apart from carbon, also
PO ¢Hm M6 Detkrdatdds-Slythiks]dor-BxQnprd kil §eR(AXgdie 0P -SlRNOalkyl),
This definition also includes ring systems in which the heterocycle or the
SOkidteT0eyslit; radiodl K fiis€d tolbpn 26MBNiiclet a5 Bullable-Heteratyéiior
"heterocyclic radicals" are acridinyl, benzimidazolyl, benzofuryl,
S-(benzpthign§h(BE ethivphenylyb8RrOKatohtabohbSiazdi) barizfareiyti2)u
benzisoxazolyl, benzisothiazolyl, carbazolyl, 4aH-carbazolyl, carbolinyl,
heteqoinaplifl, GUin6linydllam-§Onditing- euin Skt gluimatiariayl ,
chromanyl, chromenyl, cinnolinyl, decahydroquinolinyl,
SO2MNBIH-H 5)2-tithiSShnyN (R bRl bt 26N fd rofmatlkBhHEHn-2rv1,
furazanyl, imidazolidinyl, imidazolinyl, imidazolyl, 1H-indazolyl, indolinyl,
SOIRNGIZingls irdioi) GHaihdotitrosypenzoframil Snerroiany 1sOintE20ty|,
isoindolinyl, isoindolyl, isoquinolinyl (benzimidazolyl), isothiazolyl,
(hetsoxezdly); wionstoliray, b hthyainbe sotarirelsedalauiryplic radical may be
oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl,
subbiBedaiazolige bxdzdhibimg, Ragdigl F5 oxXEolidhyP it Fr{w?é%alkyh
phenanthridinyl, phenanthrolinyl, phenazinyl, phenothiazinyl,
(C phenekathidil; phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl,
-pteridinyl, purynyl,

| C(NH)(NH2), NHy, NH-(C;-Cg)-alkyl, N((C;-Cg)-alkyl)s, NH(C1-Cr)-acyl, NH-CO-

(C1-Cg)-alkyi, NH-COO—(CI—CG)~aIky1, NH-CO-aryl, NH-CO-heterocyclyl, NH-COO-
afyl, NH-COO-heterocyclyl, NH-CO-NH-(C-Cg)-alkyl), NH-CO-NH-aryl, NH-CO-NH-
heterocyclyl, N[(C1-Cg)-alkyl]-CO-(Cy -Cg)-alkyl, N[(C1-Cg)-alkyl}-COO-(C1-Cg)-alkyl,
N[(Cq-Ce)-alkyl}-CO-aryl, N[(Cy-Cg)-alkyl]-CO-heterocyclyl, N[(C{-Cq)-alkyl]-COO-
aryl, N[(C-Cg)-alkyl]-COO-heterocyctyl, N[(C1-Cg)-alkyl]-CO-NH-(C;-Cg)-alkyl), |
N[(C;-Cg)-alkyl]-CO-NH-aryl, N[(C; —Cg)-aikyl] -CO-NH-heterocyclyl, N[{C{-Cg)-alkyl]-
CO-N((Cy-Cg)-alkyl)z, N[(C1-Cg)-alkyl] -CO-N((C-Cg)-alkyl)-aryl, N[(C 1-Cgalkyl}-
CO-N((C~Cg)-alkyD)-heterocyclyl, N[(C1-Cg)-alkyl]-CO-N(aryl}a, N[(C1-Cg)-alkyl]-CO-
Ntheterocyclylia, N(aryl}CO{Cl -Cg)-alkyl, Nheterocyclyl)-CO-(C1-Cg)-alkyl, N{aryl)-

COO0-(C;-Cg)-alkyl, N(heterocyely))-COO-(C;-Cg)-alkyl, Naryl)-CO-aryl,
N(heterocyelyl)}-CO-aryl, N(aryl)-COO-aryl, N(heterocyclyl)-COO-aryl, N(aryl)-CO-NH-
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pyranyl, pyrazinyl, pyroazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl,
pyridooxazoles, pyridoimidazoles, pyridothiazol, pyridinyl, pyridyl,
pyrimidinyl, pyrrolidinyl, pyrrolinyl, 2Iﬁoyrrolyl, pyrrolyl, tetrahydrofuranyl,
tetrahydroisoquinolinyl, tetrahydroquinolinyl, 30 6H-1,2,5-thiadazinyl,
thiazolyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl,

(C-L34dihindiazelylo thianyldiaxoly((1pitazehidy azkginylazetnmyl,
azepanyl, azocanyl 16 and xanthenyl. Pyridyl stands both for 2-, 3- and

N(héqyOyd i TOENSiaad $0ei IOt s, clieiiy] HUhaianeahopCior

2- and 3-furyl. 5 Also included are the corresponding N-oxides of these

N((CPTRPLMGS),|. Y foy @Ml ¢ 108Y)- 2t 31-af A Plididsodiaayn auied @e-Ce)-

derivatives of these heterocycles which are benzo-fused one or more 10

alkyimes], Niarhpterocyelie, Nngs/ @k heteretyGHC taNicais) s ayyDeOsLORY e ],

one or more times by suitable groups such as, for example: F, Cl, Br, I,

O-(CF3,, NeZ: NI HN WEEOH nAQUEL - GEyalkeyd, tOMH 2y heterocyclyl radical may
CONH(C1-C6)alkyl, CON[(CI-C6)alkyl]2 cycloalkyi, (C1-C10)-alkyl, 15

be s(BRiGE)dleeny|3 (GRC6)-alkyn ¥ 05 (CHCE)alhO-QQ-(CFL 6)-atiyt:o)-alkyl,
O-CO-(C1-C6)- aryl, O-CO-(C1-C6)-heterocyclyl; PO3H2, P(O)(Oalkyl)2,

(C{CH-aeyatiylenstRONQpI2, QRICNPENR1§: BEQ) €0BlkyHZ, (RU3H,
S02-NH2, S02NH(C1-C6)-alkyl, SO2N[(C1-C6)-alkyl]2, S-(C1-C6)-alkyl,

COS-(CHR)p-giky. S2(BHZ)N heterocyclyl, SO-(C1-C6)-alkyl, SO-(CH2)n-aryl,
SO-(CH2)n 20 heterocyclyl, S02-(C1-C6)-alkyl, S02-(CH2) -aryl,
S02-(CH2)nheterocyclyl, S02-NH(CH2)naryl,

Het 02N (Grdes R %%gégﬁ)iﬁ%ﬂ“}%ﬂ%%ﬁ%@ystems which,
SOZ-N(CI-CG)-aIky)(CHZ)nhe erocyclyl, S02-N((CH2)naryl)2,

apas (RIN (CRE) ISR SEFTE AT NABKB S S RS8R B @ CEATERIG-tABr gyl Aditgan or

sulf@F. eIRr@oySlis ragical Ry Le 1 SUbRI AR UR A viRenb¥-foc (i .
CF3, SF5, N02, CN, OCF3, O-(C1-C6)-alkyl,
heterocyclic radical 18 fused to benzene nuclel.

Suitable heterocyclyl or “heterocyclic radicals” are acridinyl, benzimidazolyl, benzofuryl,
benzothienyl, benzothiophenyl, benzoxazolyl, benzthiazolyl, benztriazolvl,
benzisoxazolyl, benzisothiazolyl, carbazolyl, 4aH-carbazolyl, carbolinyl, quinazolinyl,
quinolinyl, 4H-quinolizinyl, quinoxalinyi, quinuchidinyl, chromanyl, chromenyl,
cinnolinyl, decahydroquinolinyl, 2H,6H-1,5,2-dithiazinyl, dihydrofuro[2,3-b]-tetra-
hydroﬁiran, furyl, furazanyl, imidazolidinyl, imidazolinyl, imidazolyl, 1H-indazolyl,
indolinyi, indolizinyl, indolyl, 3H-indolyl, 1sobenzofuranyl, 1sochromanyl, 1soindazolyl,
isoindohinyl, 1soindolyl, isoquinolinyl (benzimidazolyl), isothiazolyl, isoxazolyl,
morpholinyl, naphthyridinyl, octehydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl,
1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, oxazolidinyl, oxazolyl,
oxazolidinyl, pyrimidinyl, phenanthridinyl, phenanthrolinyl, phenazinyl, phenothiazinyl,
phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl, pteridinyl, purynyl,
pyranyl, pyrazinyl, pyroazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, pynidooxazoles,
pyridoimidazoles, pyridothiazol, pyridinyl, pyridyl, pyrimidinyl, pyrrolidinyl, pyrrolinyl,
2H-pyrrolyl, pyrrolyl, tetrahydrofuranyl, tetrahydroisoquinolinyl, tetrahydroquiﬁolinyl,
6H-1,2,5-thiadazinyl, thiazolyl, 1,2,3-thiadiazolyl, 1,2 4-thiadiazolyl, 1,2,5-thiadiazolyl,

1,3,4-thiadiazolyl, thienyl, triazolyl, tetrazolyl, aziridinyl, azetininyl, azepanyl, azocanyl
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25 (C1-C6)-alkyl, NH2; C(NH)(NH2), NH2, NH-(C1-C6)-alkyl,
N((C1-C6)-alkyl)2, NH(C1-C7)-acyl, NH-CO- (C1-C6)-alkyl,
NH-COO-(C1-C6)-alkyl, NH-CO-aryl, NH-CO-heterocyclyl, NH-COO- aryl,
NH-COO-heterocyclyl, NH-CO-NH-(C1-C6)-alkyl), NH-CO-NH-aryl,
NH-CO-NH 17 heterocyclyl, N[(C1-C6)-alkyl]-CO-(CI-C6)-alkyl,

and RARACEE)-alkyl]-COO-(CI-C6)-alkyl, N[(C1-C6)-alkyl]-CO-aryl,
N[(CI-C6)-alkyl]-CO-heterocyclyl, N[(Ci-C6)-alkyl]-COO- aryl,
N[(C1-C6)-alkyl]-COO-heterocyclyl, _ _

Pyridpician ey Roiyioe & - NHpe 1= %)[ky?)biwp(tﬁt@éy-hﬂéylﬁmé-Rn&iLérgh}enyl- Furyl

starl¥(GknG8)-alkvlk € QrNH-heterocyclyl, N[(Ci-C6)-alkyl] 5
CO-N((C1-C6)-alkyl)2, N[(C1-C6)-alkyl]-CO-N((CI-C6)-alkyl)-aryl,
N[(C1-C6)-alkyl]- CO-N((C1-C6)-alkyl)-heterocyclyl,

AlsdiEhe&)-alkylk €&LrMRIMZ: NExlaeSd aliedl CéhihateracyshlZ mple 1-oxy-
N(aryl)-CO-(C1-C6)-alkyl, Néeterocyclyl)-CO-(Cl- 6)-alkyl, N(aryl)-

2-, TOOHRYT®B)-alkyl, N(heterocyclyl)-COO-(C1-C6)-alkyl, N(aryl)-CO-aryl,
N(heterocyclyl)-CO-aryl, N(aryl)-COO-aryl, N(heterocyclyl)-COO-aryl,
N(aryl)-CO-NH- 10 (CI-C6)-alkyl, N(heterocyclyl)-CO-NH-(C | -C6)-alkyl,

Aisw@q )i@@gﬂﬂ.p}é@ﬁwmﬁgl@péah@m;)@@@iﬁpﬁgm are benzo-fused one or more

timaN(aryl)-CO-N((C1-C6)-alkyl)2, N(heterocyclyl)-CO- N((C1-C6)-alkyl)2,
N(aryl)-CO-N[(CI-C6)-alkyl]-aryl, N(heterocyelyl)-CO-N[(CI-C6)- alkyl]-aryl,
N(aryl)-CO-N(aryi)2, N(heterocyclyl)-CO-N(aryl)2, aryl, O-(CH2)n-aryl,

TheQrdletd )b Rata (AR O rtRYa etk O DV RERRTIRE-ATYh Ob NRISOSYEY by
radical may 15 be substituted one to 3 times by F, CI, Br, |, OH, CF3, N02,

suit@ie OORS, s8E5a0{@ €8 rkikyl, (G IRE6)-alKy!l, MB12 NYHIS, | COB)FRIIGMO(C -
N((CI-C6)-alkyl)2, SF5, S02-CH3, COOH, COO-(C1-C6)-alkyl, CONH2.
Co)Pllisni dobitic AN EEd€ptabie baks el Hecdlpelthd]s solciodilyyin (atd? is)-alkyl,
greater than that 20 of the initial or basic compounds, particularly suitable
(Cofbrimaiivallafdpli€ationbyTHeSe(Salss sy have @-fhagaedutlc@O-(C-Cg)-
acceptable anion or cation. Suitable pharmaceutically acceptable acid
aryladtition(§aks eyf thiemommpdunds of the formula | are salts of inorganic
acids such as hydrochloric acid, hydrobromic, phosphoric, o
PO phiptdihosphbnit)nittic; Seifaiid ardt (O)(Oalkyl)y, 0-P(0)(OH),, O-P(0)(Oalkyl),,
SO3H, SO4-NH,, SO,NH(C;-Cg)-alkyl, SOQN{(C1~C6)-alkyljz , ©-(C1-Cg)-alkyl,
S-(CHp)p-aryl, S-(CH2)p-heterocyelyl, SO-(Cy-Cg)-alkyl, SO-(CHy)p-aryl, SO-(CHa)y-
heterocyelyl, SO2-(C1-Cg)-alkyl, SO»-(CHy)p-aryl, SOo-(CHy),-heterocyelyl,
SO,-NH(CHp)y-aryl, SOz-NH(CHz)p-heterocyelyl, SO9-N(C-Cgl-alkvi(CHy)y-aryl,
SO2-N(C1-Cg)-alkyl}(CHy)p-heterocyelyl, SOz-N((CHy),-aryl)y, SOo-N((CH)y-
(heterocyclyl), where n may be 0~ 6, and the aryl radical or heterocyclic radical may be
substituted up to twice by F, Cl, Br, OH, CF3, SFs5, NO,, CN, OCF3, O-(C1-Cg)-alkyl,
(C1-Co)-alkyl, NHy;
C(NH)(NHy), NHjy, NH-(C1-Cg)-alkyl, N((C1-Cg)-alkyl)y, NH(C;-Cq)-acyl, NH-CO-

(C1-Cg)-alkyl, NH-COO~{C1-Cg)-alkyl, NH-CO-aryi, NH-CO-heterocyclyl, NH-COO-

 aryl, NH-COO-heterocyclyl, NH-CO-NH-(C1-Cg)-alkyl), NH-CO-NH-aryl, NH-CO-NH-
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sulfuric acids, and of organic acids such as, for example, acetic acid,
benzenesulfonic, 25 benzoic, citric, ethanesulfonic, fumarie, gluconic,
glycolic, isethionic, lactic, lactobionic, jmaleic, malic, methanesulfonic,
succinic, p-toluenesulfonic, tartaric and trifluoroacetic acids, also
L-ascorbic acid, salicylic acid, 1,2-benzisothiazol-3(2H)-one and 6-methyl-
hetehR R IAANTIEZIFCA(BHRyDRE A, PadicxitlelTheNHforife sdltydl spfefarty s)-alkyl,
preferably used 18 for medical purposes. Suitable pharmaceutically
N[(agcepratiteibaxis saltre atigoiyh)-Ssietaticat thbtal [$ait<{sueh ds COO-
sodium and potassium salts) and alkaline earth metal salts (such as
ary QBT dld alciorh saits)yd S A (Wit g phiiidee ditally 1-Ce)-alkyl),
unacceptable anion likewise belong within the framework of the invention
N[(@5 Csetalintpraetittasyio N (Ehatingadk plHiiARghhareneraliric Al C 1-Co)-alkyl]-
acceptable salts and/or for use in nontherapeutic, for example in vitro,
COANpICatRpeIfie NPt tHeTOrNHE 1 fayadisb-axidt W Faribus-alkyl-
polymorphous forms, for 10 example as amorphous and crystalline
COpNIYDpMaulisiornasrAtyobilhi(hels fohud)df A (eompdiHés dahalkyil-CO-
formula | belong within the framework of the invention and are a further :
N(laspectyofiie NientebOAICIefaseatiad iifesmpormmlsf-or- ormfusar ¢hot, N(aryl)-
hereinafter refer to compound(s) of the 15 formula (1) as described

COabote; Gy)euthglir Sditseandyshiafea @ desesibedRebdryifedRtpound(s)
of the formula (1) may also be administered in compination with furth
SEbAR S etieds e D R R
to-achiev esir jolegi ct S bRl factors,
P aen o e mederar

R Pl eley, oo o

ener the range from to mg (typically from 3 mg to 50

N(RILES R perdiaramal Red pelakt ity X heradigliay. 0-NI(C) -Co)-

be, for example, in the range 25 from 0.3 mg to 1.

alkgie%—’{r?ﬂ.%l% eualy bagdonizisied asinfusion ofd0ino e ag,

ogram per minute:. e infusion solutions for these purposes _
O-E@Yz)n~he‘cerocycly1-, where n may be 0 — 6, where the aryl or heterocyelyl radical may

be substituted one to 3 times by F, Cl, Br, I, OH, CF3, NO3, CN, OCF3, 8F3, 0-(C1-Cg)-
alkyl, (C1-Cg)-alkyl, NHy, NH(C1-Cg)-atkyl, N((C1-Cg)-alkyl)y, SF5, SO2-CH3, COOH,

COO(C;-Cg)-alkyl, CONHj.

Pharmaceutically acceptable salts are, because their solubility in water is greater than that
of the initial or basic compounds, particularly suitable for medical applications. These salts
must have a pharmaceutically acceptable anion or cation. Suitable pharmaceutically
acceptable acid addition salts of the compounds of the formula I are saits of inorganic acids
such as hydrochloric acid, hydrobromic, phosphoric, metaphosphoric, nitric, sulfonic and
sulfuric acids, and of organic acids such as, for example, acetic acid, benzenesulionic,
benzoic, citric, ethanesuifonic, fumarie, gluconic, glycolic, isethionic, lactic, lactobionic,
maleic, malic, methanesulfonic, succinic, p-toluenesulfonic, tartaric and irifluoroacetic
acids, also L-ascorbic acid, salicylic acid, 1,2-benzisothiazol-3(2H)-one and 6-methyl-

1,2,3-oxathiazin-4(3H)-one 2,2-dioxide. The chlorine salt is particularly preferably used.
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comprise for example from 0.1 ng to 10 mg, typically from 1 ng to 10 mg,
per milliliter. Single doses may comprise for example from 1 mg to 10 g of
the active ingredient. Thus, ampoule.?gfor injections may comprise for
example from 1 mg to 100 mg, and single-dose 30 formulations which can
be administered orally, such as, for example, capsules or tablets, may
for Emdipaiswfpoma&mﬂéﬂmhmmm@mlmdwmdﬂ)bﬂMdl& toG6QQmugrbm salts,

alk (f S E8Ga AL ‘&%B”&E‘% i a'%é‘c%%%ab'e LK Iona‘gm &@C%E‘r% r:nf#a\{vs%ﬁht(such

ta refer to e weig enzoth |azep| erive e salt
as mm@phyﬁX1smmdhEbapy of the 19 abovementioned conditions, the
compounds of formula (I) may be used as the compound itself, but they
are preferably in the form of a pharmaceutical composition with an
Salmwébtablsmmmﬂi%h@ candecabét, wficoiilseyise ladoeptablenrlth & sensek of

thet}g\afg | llgn comp Wlth la%s er |gg|£ﬁdlents of the com Mltlo&lcrﬁi
not harmful l%or 'Ph patlents health Farrler n%y%g 4 solid oF & liquid

acceptBothsalieldsdpreferalsly ifononttateg ewith the compbrindvasa gipgletdose,
for example as a tablet, which may comprise from 0.05% to 95% by
weight of the active ingredient. Further pharmaceutically active

Thesobstancds ofdlielikewide bagresentxiastlodiag fusthaycompboun dsnafs, for

e B L s ETB R Forms o
the essantiaiy eﬁﬁa@@nﬁw&@@%w@ﬂem&rﬂﬁw@hwphhnﬁﬁmt@gm’any and are a

fur@SCER g&lgﬁ% %(pe&pq{or excipients. Pharmaceutical compositions of the
invention aret ose swtable for oral, rectal, topical, peroral (for example

sublingual) and parenteral (e.g. subcutaneous intramuscular, 15

All Pet gEmaLor i, ﬁ %Se penﬁé ajiof.. 2l g%&g'?&%%”@@%%%ﬁ%‘%%ofme

eof a mlnls ratlon in each individual case
fonanhi $Bvasritysofitied ebriditiond thevestiéated aply Bestiredestibedhthen.
compound of formula (1) used in each case. Coated formulations and
coated slow-release formulations also belong within the framework of the
Thérneenpiomdtresé tbaderisygivan maeldo daddastiggisdenresigharrtion with further
actiormylations. Suitable 20 gastric juice-resistant coatings include cellulose
acetate phthalate, polyvinal acetate

The amount of a compound of formula (I) necessary to achieve the desired biological effect
depends on a number of factors, e.g. the specific compound chosen, the intended use, the
mode of administration and the clinical condition of the patient. The daily dose is generally
in the range from 0.3 mg to 100 mg (typically from 3 mg to 50 mg) per day per kilogram of
body weight, e.g. 3-10 mg/kg/day. An intravenous dose may be, for example, in the range
from 0.3 mg to 1.0 mg/kg, which can suitably be administered as infusion of 10 ng to

100 ng per kilogram per minute. Suitable infusion solutions for these purposes may
comprise for example from 0.1 ng to 10 mg, typically from 1 ng to 10 mg, per milliliter.
Single doses may comprise for example from 1 mg to 10 g of the active ingredient. Thus,
ampoules for injections may comprise for example from 1 mg o 100 mg, and single-dose
formulations which can be administered orally, such as, for example, capsules or tablets,
may comprise for exainple from 1.0 to 1000 mg, typically from 10 to 600 mg. In the case
of pharmaceutically acceptable salts, the aforementioned weight data refer to the weight of

the benzothiazepine ion derived from the salt. For the prophylaxis or therapy of the
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phthalate, hydroxypropylmethylcellulose phthalate and anionic polymers

of methacrylic acid and methyl methacrylate. Suitable pharmaceutical

compounds for oral administration may,be in the form of separate 25

units such as, for example, capsules, cachets, suckable tablets or tablets,

each of which contain a defined amount of the compound of formula (1);
aboggpowders segdsmashasosuiotiods ef Sospehsibrindreagedeushercompound
irsefiOBRCAROUR B 2 9 AR R, WL DL WRLE L DL SIROLSION LIRS

compositions may, as already mentioned, be prepare sl/jany suitable
accppiahivaseutical metogrwhish dfcludes Astepdptablich thesaotivéhat it is

conRAIRAIANN AL FaiaLBIch Ak ER0RISh ol 8ne, 3t Mot Adaltipna!
ingredients) are brought into contact. The compositions are generafy
patisrdduesdthy Iiformeantdhberrogeiveous nqixid gobothemattiver fgrddieformulated
< Wi To[¥] ' [vid i rrier, after which the  product |
M I My el o

0.08bniprexssiny 261t widkiingty powdetiongFamtiespohthe cotipdiyretive
[geTelgl ' r- . additional ingredients,. Compr
T o B e R R e et e
phagyesasicrlcerampiions poihdersngeariedophedecappropriate inidetbwn
' ' i inart dil : nare) . . :

P e Ay At R (LR i dta Ml
phagamdsdostodilic eecbylsh dmg atsersdivpowipiamsich is in powder form and

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

Pharmaceutical compositions which are suitable for peroral (sublingual)
thﬁﬁiﬁatiéwn@@ﬁﬁrmmmm@wmmeﬁ wéitdinfer corhpoctall tipical,
perfRsMyiR é!,)axeﬂmeas&ﬁyggm Al 99{5&?4%%%9%%&&%gwﬁ%&&%l

tragacanth, and pastilles which'comprise'the compound in an inert ase
intrgdenrad @é@%ﬁ‘@ﬁ@@]W@@Fﬁl@ﬂﬁm@éhah@fgﬁmra@am@ﬁ@mmé@@tﬁtical -
adrERRRASSieRsyiable.fon pareigrRLadmIR @f&%h@&ggﬂapsré%%rﬂg%?rtﬁgIgondition
sterile aqueous preparations of a compound of formula (I), which are

o hrereraBlFidSrotie 1B WAl BrovePunthefifanulid TeciplemteTtestse. Coated
forRBRAEALANS @6%&H%ﬁ@@@?&%@%&@!ﬁ&%ﬁ%%ﬁﬁ%@%ﬂ%iﬂlﬁﬁ%@ amework of the

. administration may also take place by subcutaneous, intramuscular _
invention. Preference is given to acid- and gastric juice-resistant formulations. Suitable

gastric juice-resistant coatings include cellulose acetate phthalate, polyvinal acetate

phthalate, hydroxypropylmethylcellulose phthalate and anionic polymers of methacrylic

acid and methyl methacrylate.

Suitable pharmaceutical compounds for oral administration may be in the form of separate
units such as, for example, capsules, cachets, suckable tablets or tablets, each of which

contain a defined amount of the compound of formula (I); as powders or granules, as

‘solution or suspension in an aqueous or nonaqueous lquid; or as an oil-in-water or water-

in-oil emulsion. These compositions may, as already mentioned, be prepared by any
suitable pharmaceutical method which includes a step in which the active ingredient and
the carrier (which may consist of one or more additional ingredients) are brought into
contact. The compositions are generally produced by uniform and homogeneous mixing of
the active ingredient with a liquid and/or finely divided solid carrier, after which the |

product 1s shaped if necessary. Thus, for example, a tablet can be produced by compressing
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or intradermal injection. These preparations can preferably be produced
by mixing the compound with water and making the resulting solution
sterile and isotonic with blood. Injectafgle compositions of the invention
generally contain from 0.1 to 5% by weight of the 20 active compound.
Pharmaceutical compositions suitable for rectal administration are

or mplhas BN dREOfoPFATH “S il GOB SHB oSS Hew PrRRdat e drith @ne or more

addRIOSHI GBS 8 XIS R 5 eRPHMGLAf fRHNBU BrHANAL HONELRIOIRe compound in
conventignal solid carriers, for example cocoa butter, and shaping the 25

frecHauiing (RTRERED BhdRhECERICaP SEITIES RoBRH RO 67 1BpIeAPake B ed
withheosidirarg pieferabtyiinihed0:r 6h O RIMes: fede AR/ PRSesing agent(s)

spray, aerosal or oil. Carriers which can be used are_ petrolatum, lanolin,

in asyRARG MRRRYIGE RIS BIRGTE SA1 ko RIBHKIRIHY ar thsgiegrosed, which is

in pHiese SHRSIANCRSIRR AtivedNaHesient imraRialy Rresentilednachine
concentration of from 0.1 to 15% by weight of the composition, for

example from 0.5 to 2%. Transdennal administration is also possible.

PhaRhaBacELEGAbESIMRRSIHARS Svitaierierad pHansdermalses.8ahha iion
the form of single plasters which are suitable for long-tenn close contact

compiit Bk abiePREBiBEIANSOBBER HIRSIERSAiRiRIBIRAR i adiverring,

noriRAINSdiant ik Aaguesus sQlHtianvhieh inhyisredvnare apRmREate,
dissolved and/or_dispersed in an adhesive or dispersed in a polymer. A

COMRATA "R THYFETERR B5CRRRR A SHYICEDI G 19E°RS B9 WRereily
about 3% to 15%. A particular possibility is for the active ingredient to be
released by electrotransport or iontophoresis as described, for example,

( ¢ p
Phapmateiiicabeomear Bes stab s (BY RIS e BURHEQBRATIPGPE afehEsbly

sterSiditaplenfersepakinationnresupts:ates AR antidiabelissroentepatyinstienic
Rote List&é&(ﬁg,,chapter 12. They may be combined with the compounds

withihrDiop IR FIVERTRIT I DS BISP o0 ey AR gTEfRe iy rAraisired

ntratéhesfigcitAdministiation.obing active ingegiantispmbinaticnumantakeiscular
place either by separate administration of the active ingredients to the
or 1Bgﬁgﬁ:rnbarl iwml?&rﬁ e preparations can preferably be produced by mixing the

compound with water and making the resulting solution sterile and isotonic with blood.

Injectable compositions of the invention generally contain from 0.1 to 5% by weight of the

active compound.

Pharmaceutical compositions suitable for rectal administration are preferably in the form of
single-dose suppositories. These can be produced by mixing a compound of formula ()
with one or more conventional solid carriers, for example cocoa butter, and shaping the

resulting mixture.

Pharmaceutical compositions suitable for topical use on the skin are preferably in the form
of ointment, cream, lotion, paste, spray, aerosol or oil. Carriers which can be used are
petrolatum, lanolin, polyethylene glycols, alcohols and combinations of two or more of
these substances. The active mgredient is generally present in a concentration of from 0.1

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

Transdermal administration is also possible. Pharmaceutical compositions suitabie for
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combination products in which a plurality of active ingredients are present
in one 15 pharmaceutical preparation. Most of the active ingredients listed
below are disclosed in the USP Dicti%limary of USAN and International
Drug Names, US Pharmacopeia, Roc¢Kville 2001. Antidiabetics include
insulin and insulin derivatives such as, for example, Lantus(r) (see 20
transdewniantess. comt) comHiM RI864]{ fastlaplimgeisuling (seeuil® 8, 221@88)¢rm

P- erivatives such as,. for example, thase dis ed.in WQ 98/08871
clog R U A R IORe, SRR e SHARE o
ingiEdeorallyredfpctive dylptglysdneiciabiEing rebiientyinciutiés, presehatslygnd/or
. _sulfonylure 25 biguanidines, mealitinides, oxadiazolidinedion
T eyt eaki iRt Ge e
conagunists; pothseiuit ehanbielmpienedry shohtadsfer 1eXamplertibosepossibility is

Isclosed.in WO 97/26265 and WO 99/03861 of Navg Nordisk A/S, insulin
o R B R R A SRR R o

exagipbomedgemesisuard Beglycbgeolydls, (Httfulators of glucose uptake,
compounds which alter lipid 30 metabolism, such as antihyperlipidemic
active ingredients and antilipidemic active ingredients, compounds which

Furthdussi foodgrntdike; PRitdR lariok PXEb agomistsratet ctive ingredients which

all 8% 80 FQ%A%E}{ SPengent R?é%sﬁlh%@ ﬂ!ﬁ”gg%%'%ﬁﬁ%fbﬁﬁ%m‘g‘%:%%zcJ&i%%d with

embodiment of the invention, the compoun eform
the gdmiristdrerf the dombikatiohtvithrantHv GOeAi ratiudtasesinisityitsicsoghraement

of FINARAI, ILYASIaNR o PIRY 9&%@%#%@%@%%%%@%%% cQrvasiatiler by
rosuvastatin. 5 In one embodiment ofthe invention, the compounds of the
sepfoebaidnarErationiniSteredtine cognbirativ o Withpateht leste tbE dbsoiption
,: imibe,; fi i ide, qr.with
N hes e, D e st g
phapeAER RO 0B/088 k4 AETYER heesI05a16TER0 1488 belys 81498;¢862d in the
US%Q)ictionary of USAN and Internationial Drug Names, US PhanneiCOpeia, Rockville

2001.

Antidiabetics include msulin and insulin derivatives such as, for example, Lantus® (see
www lantus.com) or HMR 1964, fast-acting insulins (see US 6,221,633), GLP-1
derivatives such as, for example, those disclosed in WO 98/08871 of Novo Nordisk A/S,

and orally effective hypoglycemic active ingredients.

The orally effective hypoglycemic active ingredients include, preferably, sulfonyhureas,
biguanidines, meglitinides, oxadiazolidinediones, thiazolidinediones, glucosidase
inhibitors, glucagon antagonists, GLP-1 agonists, };)otassium channel openers such as, for
example, those disclosed in WO 97/26265 and WO 99/03861 of Novo Nordisk A/S, insulin
sensitizers, inhibitors of liver enzymes involved i the stimulation of gluconeogenesis
and/or glycogenolysis, modulators of glucose uptake, compounds which alter lipid

metabolism, such as antthyperlipidemic active ingredients and antilipidemic active

- ingredients, compounds which reduce food intake, PPAR and PXR agonists and active

mgredients which act on the ATP~dependent potassium channel of the beta cells.
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In one embodiment of the invention, the compounds of the formula | are
administered in combination with a PPAR gamma agonist, such as, for
example, rosiglitazone, pioglitazone,JTT-501, Gl 262570. 15 In one
embodiment of the invention, the compounds of the formula | are
administered in combination with a PPAR alpha agonist, such as, for .
In owxemiptéingw o678, ioysniienAhirene embd intehiosmme iveddsiniHered in

comBARRAHRGS af the fermaulad /e-adminisiereddn SemRRatien with.gmied
PPAR alpha/gamma agonist, such as, for example, GW 1536, 20 AVE

pravgeann AYRSa R AVFEGSET, SristRiserIssHyRSET/US 2000/11 S33,
PCT/US 2000/11490, WO 03/020269. In one embodiment of the

invention, the compounds of the formula I are administered in . .
In oppminhedioaniih theibreretiste o sorapasndn plethreonbratb a@sfprapstered in

com?ﬁﬁ&r% %%ﬁ%}g%rgmggriﬁ?ﬁﬁtiﬁﬁm%mmig} e pounds,afthe

ormula | are administered in combination with an MTP inhibitor such as,
tiquisidexprplesmiptitapidéhBmStpotedss feseosrs m BO TR heebiEihent
PCOEISINYRRHDS, Hreropphgyngsseh he-fomrpukydArs admiBsieradsn

combination with bile acid absorption inhibitor (see, for example, us

US 64451744 or US 6,221,897), such as, for example, HMR 1741. 23 In one
embodiment of the invention, the compounds of the formula | are
administered in combination with a CETP inhibitor, such as, for example,

In opy FripBlimeshefdhfisurmeéen chetemramboithe dompbuhts sfpeistered in
coniRula Lars administareshin B.eembinationayith aholyfaeris hileacid

adsorbent such as, for example, cholestyramine, colesevelam. In one

piogitoaiment ofthé3hi@ehtith, the compounds of the formula | are

administered in combination with an LDL receptor inducer (see US

6,342,512), such as, for example, to HMR1171, HMR1586. o )
In one embodiment of the invention, the compounds of the formula I are administered in

combination with a PPAR alpha agonist, such as, for example, GW 9578, GW 7647.

In one embodiment of the invention, the compounds of the formula I are administered m
combination with a mixed PPAR alpha/gamma agomnist, such as, for example, GW 1536,
AVE 8042, AVE 8134, AVE 0847, or as described 1n PCT/US 2000/11833,

PCT/US 2000/11450, WO 03/020269.

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

combination with a fibrate such as, for example, fenofibrate, clofibrate, bezafibrate.

In one embodiment of the invention, the compounds of the formuia I are administered in
combination with an MTP inhibitor such as, for example, imphitapide, BMS-201038,
R-103757.

In one embodiment of the invention, the compounds of the formula I are administered 1n
combination with bile acid absorption inhibitor (see, for example, US 6,245,744 or
US 6,221,897), such as, for example, HMR 1741.
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In one embodiment of the invention, the compounds of the formula | are
administered in combination with an ACAT inhibitor, such as, for
example, avasimibe. 15 In one embodiment of the invention, the
compounds of the formula | are admirstered in combination with an
antioxidant, such as, for example, OPC-14117. In one embodiment of the
In (Hﬁ%ﬁﬂbﬁdﬁhﬁﬁ@ﬁlﬁ@&tﬂdﬁ@fﬁﬂhé}é&t@ﬂh@b@dtﬂi@(ﬁdlﬁi histentdlime administered in
combination, wit e|n lipase |b|tor S example,
CDTR&)“ % 80Ea£ ngb ?rrﬁesz]r?%b the Inventid ?rféfc{)%pounds of the
formula | are administered i |n comblnatlon with an ATP-citrate lyase
|nh|b|t uch as, for exam B 204990. In e ent of the
In ?ﬁ‘\?ee IEH%EESFn Sulh‘f%]t ?ﬁ‘h %?énf are axgﬁf}lrrﬁ‘r?tlﬁ?s1 eredrPln miistered in
corabinbipationhn thodysguizl eile syidthédtaseinkibitoss sckasn b, ekalrgpieamine,
BMS-188494. In one embodiment of the invention, the compounds of the
COLF&%?}Féq are administered in combination with a lipoprotein(a) antagonist,
such as, for example, CI-1027 or nicotinic acid. 30 In one embodiment of
the invention, m ounds of the formul admini t red in
In % égﬁe % ﬂefgﬁlpagse ARt “SUEas o(?{e%%agnp e Br |s¥ata dﬂmllswmd o
corah&gfohaddiin enmmchmenumuadﬁe(mgﬁ) aride 6f thestatnug)ddrasemple,
I@g %stﬁé\e& ombination with insulin. In one embodiment, the
poun SO ‘formula | are administered in combination with 5 a
sulfonylurea such as, for example, tolbutamide glibenclamide, glipizide or

gllme i Grnent n o eq;}l%ogtllrgg rthet%ergom (%%h ft hr%f(frr?grgé Snistered in
a%emlnls?er (fln COI’T'I |na lon Wi % d)uan e, SUC or exam Ifl

comiatfauior nyiix hm@r(éﬁﬂfrthmbﬁmbammentﬁmh%umboamme formula |
are administered in combination with a meglitinide, such as, for example,
repaglinide. In one embodiment, the compounds of the formula | are

In enlerinibteliettin chimbinatimmwithe compounds of the formula I are administered in

combination with an antioxidant, such as, for example, OPC-14117.

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

combination with a lipoprotein lipase inhibitor, such as, for example, NO-1886.

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

combination with an ATP-citrate lyase inhibitor, such as, for example, SB-204990.

In one embodiment of the invention, the compounds of the formuia I are admimstered m

combination with a squalene synthetase inhibitor, such as, for example, BMS-188494.

In one embodiment of the invention, the compounds of the formula I are admimustered in
combination with a lipoprotein(a) antagonist, such as, for example, CI-1027 or micotinic

acid.

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

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

pioglitazone, 15 rosiglitazone or the compounds disclosed in WO

97/41097 of Dr. Reddy's Research Fgundation, in particular

5-[[4-[(3,4-dihydro-3-methyl-4-oxo0-2-quinazolinyhnethoxy]-

phenyllmethyl]-2,4-thiazolidinedione. In one embodiment, the compounds
In SrRERORNFAt A rE QRIS dBS RUBRIGPETIOh WAt row ad atgrialiied in
conMRiar, suehAsHfor example, miglitol or acarbose. In one embodiment,

the compounds of the formula | are administered in combination with an

adenosine Al agonist such as, for example, those described in EP

In QR12RR0:anRCHERAR ARG 2 RS SMReHiment e CPMRAUBID RAEING with

formula | are administered in combination with an active ingredient which

a SHEE IR ICh s B iaB poiSEtam ERaiiinsianadse glipiande Quingpiride.
for example, tolbutamide, glibenclamide, glipizide, glimepiride or
repaglinide. 30 In one embodiment, the compounds of the formula | are

In epfrsiftdregih bsrmompeisHihrhthn SR EN she oMHESHSIG Hiértidhaeion with
ab%ﬁﬁ}ﬂﬁ&%h%@f&?@%ﬁj[@%%ﬂSu|f0ny|urea and metformin, with a

sulfonylurea and acarbose, repaglinide and metformin, insulin and a
sulfonylurea, insulin and metfonnin, insulin and troglitazone, insulin and

In doNasiAtn. Sltodnndn:adiuther fmhadipent dihepampeunss atthe fgrmula

| are administered in combination with CART modulators (see
comppasivie vaipheeainedre guritas i inflsareissEnergy
metabolism, anxiety and gastric emptying in mice" Asakawa, A, et al., M.:
Hormone and 5 Metabolic Research (2001), 33(9), 554-558), NPY _
In %?ﬁ&@g?ﬂgig}e@bFh‘?afﬁ%ﬁféﬁjé-qfsthﬁéﬂ?@‘g%ia are administered in combination with

HAdramineauinazoln- oy am llevelohexyime id€zonc
® ydrochioride (CGP 71683A))%§§70ni3ts= EmSHY BBIARzone,

rosighipABE 0D tBeABtPRRYdRdH S RERA N -9-8576&;3 fofqdgReddy's Research

Foldd@ashemayrdometiy i {a-ppma2:3h3ard. 6. drbexanyetenyipzaioltidseinyHgiy)-
n-5-yl)- 1-54-chiorpphenyl)-Z-oxoethyI]amide; (WO 01/91752)), orexin

PhemthgsHists tetghirgdignrtéthiibenzoxazol-6-yl)-3-[
1,5]naphthyridin-4-ylurea, hydrochloride (SB-334867-

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

an c-glucosidase inhibitor, such as, for example, miglitol or acarbose.

In one embodiment, the compounds of the formula I are administered in combination with
an adenosine Al agonist such as, for example, those described in EP 0912520 or

PCT/EP06749.

In one embodiment, the compounds of the formula I are administered in combination with
an active ingredient which acts on the ATP-dependent potassium channel of the beta cells,

such as, for example, tolbutamide, glibenclamide, glipizide, glimepiride or repaglinide.

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

sulfonylurea, insulin and metformin, insuiin and troglitazone, insulin and lovastatin, etc.
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A)), H3 agonists
(3-cyclohexyl-I-(4,4-dimethyl-1,4,6,7-tetrahydroimidazo[4,5-c]pyridin-

5-yl)propan-I-one oxalic acid salt (W%90/63208)) TNF agonists, CRF
antagonists (e.g.

[2-methyl-9-(2,4,6-trimethylphenyl)-9H-1,3,9-triazafluoren-4-yl]dipropylami
ne (WO 00/66585)) CRF BP antagonists (e.g. urocortin), urocortin

|sts A0oNIsts 15
e T e A R S A o
wu]yI@)éﬁTgﬁwilletme](mhéﬁobh}ﬂdfmmtdmmgl%@ﬂﬁm)sCGE]mﬂuences energy
nnabinoid receptor 1) receptor a rignQn
metgicb?hsm Sl T eyn?sg %’2) %2&%\% Rk %P%Of Oﬁg}%one and

ctivein ne
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y]}aceBQ%Eazg] tHﬁho‘?oacetic acid salt (WO 99/15525)), serotonin reuptake inhibitors (e.g.
dexfenfluramine), mixed sertoninergic and noradrenergic compounds (e.g. WO 00/71549),
SHT agonists e.g. 1-(3-ethylbenzofuran-7-yl)piperazine oxaiic acid salt (WO 01/09111),
bombesin agonists, galanin antagonists, growth hormone (e.g. human growth hormone}),
growth hormone-releasing compounds (6-benzyloxy-1-(2-diisopropylaminoethyl-
carbamoyl)-3,4-dihydro-1H-isoquinoline-2-carboxylic acid tertiary butyl ester
(WO 01/85695)), TRH agonists (see, for example, EP 0 462 §84), uncoupling protemn 2 or
3 modulators, leptin agonists (see, for example, Lee, Daniel W.; Leinung, Matthew C.;
Rozhavskaya-Arena, Marina; Grasso, Patricia. Leptin agonists as a potential approach to
the treatment of obesity. Drugs of the Future (2001), 26(9), 873-881), DA agonists
{bromocriptine, Doprexin), lipase/amylase inhibitors (e.g. WO 00/40569), PPAR
modulators (e.g. WO 00/78312), RXR modulators or TR~ agonists.

In one embodiment of the invention, the other active ingredient is lepiin; see, for example,
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In one embodiment, the other active ingredient is fenfluramine or
dexfenfluramine. In another embodiment, the other active ingredient is
sibutramine. to In one embodiment, thg other active ingredient is orlistat.
In one embodiment, the other active ingredient is mazindol or
phentermine, In a further embgdiment, the other active ingredient is

“Peﬁﬁ%?&ﬂé{fi%m e th?@ﬁé“é%lﬁ%?o‘?%ﬁfﬂ%hesé&‘ﬁﬂ% HAY Tt HERGrmMURPTaHet avier
Frudshpinisteradin combinatianwithabukingagentsopieferably 1oselubte

bulking agents (see, for example, carob/Caromax(r) (ZunftH J; et al.,
Carob pulp preparation for treatment of hypercholesterolemia,

In oAPMANGERAN FEHERARY(2GRE - &BEnOSick8(5ph 230l hiangmanisna.
carob 20 containing product from Nutrinova, Nutrition Specialties & Food
Ingredients GmbH, Industriepark Hochst, 65926 Frankfurt/Main)).

In drOBRHRARRMWITRCARRMAKIY) 18 PROSRIRQSIfc OMe-HERAAUIRR K MYramine.
separate administration of compounds of the formula | and Caromax(r).
Caromax(r) can in this connection also be administered in the form of food

In ABFRRLICISBYathast fealaxpmprivp Rakeneprodueis@rmmuesli bars. 25 It will
be appreciated that every suitable combination of the compounds of the
invention with one or more of the aforementioned compounds and

In RSB eREOMMeNe:PlRe-pharmasolndiealikactive substances is
regarded as falling within the protection conferred by the present
invention. 27 CH3 1\ CH3 O CN/O~CH3 OH HN Ix"v O NH CH3 H3C

In dakletfolidietd 83 ORBE&-44E Ingredient is mazindol or phentermine.
In a further embodiment, the other active mgredient is rimonabant.

In one embodiment, the compounds of the formula I are administered in combination with
bulking agents, preferably insoluble bulking agents (see, for example, carob/Caromax®
(Zunft H J; et al., Carob pulp preparation for treatment of hypercholesterolemia,
ADVANCES IN THERAPY (2001 Sep-Oct), 18(5), 230-6.) Caromax is a carob-
contamning product from Nutrinova, Nufrition Specialties & Food Ingredients GmbH,
Industriepark Héchst, 65926 Frankfurt/Main}). Combination with Caromax® is possible in
one preparation or by separate administration of compounds of the formula I and
Caromax®. Caromax® can in this connection also be administered in the form of food

products such as, for example, m bakery products or muesli bars.

It will be appreciated that every suitable combination of the compounds of the invention
with one or more of the aforementioned compounds and optionally one or more other
pharmacologically active substances is regarded as falling within the protection conferred

by the present invention.
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OCH3INO NCOH JTT-501 28 The examples detailed below serve to

illustrate the invention but without restricting it, however. Example

Formula Name Salt HO O~ 1 R-Metri%xycarbonyl-ZR biethylmethylami 1

O~ O hydroxycarbonyl ne cyclopropane N O O 1 R-Methoxycarbonyl-2R

2 - hydroxycarbonyl- Quinidine H yclopropane HON O'~11 N1 _
TheRxwethoxgoaibonytloR-seryetoxjicatsoniiic HOstiordyictogiepase i @ait,
hov&lgr\éf.l O yclopropanedicnedic

Example Formula Name Salt
HO._ .~ 0 |
v ™ 1R-Methoxycarbonyl-2R- . .
] byl hom Diethylmethylami
1 roxycarbonyi-
QO ) Yy Y b e

‘lcyclopropane

1R-Methoxycarbonyl-Z2R-
nydroxycarbonyl- Qulinidine

cyclopropane

1R-Methoxycarbonyl-2R-

3 hydroxycarbonyi-
HO\”\“" 1 O\ _ cyclopropane
O

O 0 Dimethyl cis-1,2-

1 cyclopropanedicarboxylate




cloproarboxylate 0 0 29 Iro o o 5 Dimethyl trans-1,2-
yclopropanedicarboxylate /O~ I'll O O Dimethyll-methyl-trans- 6
cyclopropane-1,2- dicarboxylate O 1 RS-Methoxycarbonyl-2RS- HO 7
hydroxycarbonyl- O O cyclopropane Diethyl trans-1,2- 8 | ™"'~~

yclopropanedicarboxylate 0 0 11 RS-Methoxycarbonyl-2RS 9 HO~,

hydroxycarbonyl-3,3-gimethyl- O 0 cyclopropane 1

RS-Ethoxyc/a(b ny ~HO QA O~~ hydroxyca 10 rbonyl- O 0

yclopropane . | “

O O ,

s Dimethyl trans-1,2-
cyclopropanedicarboxylate

O Dimethyl 1-methyi-trans-

6 cyclopropane-1,2-
dicarboxylate
1RS-Methoxycarbonyl-2RS-

HO W O\
7 \n hydroxycarbonyi-
O O cyclopropane
o Diethyl trans-1,2-
\/O\n\\“ O\/ cyctopropanedicarboxylate
0O 0
1R8-Methoxycarbonyl-2RS-
9 HO\n\\" o hydroxycarbonyl-3,3-dimethyl-
O O cyclopropane '
1RS-Ethoxycarbonyl-2RS-
HO \“‘ O\/
10 \n nydroxycarbonyl-
O O cyclopropane




30 0 1 RS-Propoxycarbonyl-2RS 11 hydroxycarbonyl- O O cyclopropane |
0 1 RS-Butoxycarbonyl-2RS- HO 12 hydroxycarbonyl- O 0 cyclopropane
HO 0 1RS-Pentoxycarbonyl-2RS- 13 hydroxycarbonyl- 0 O cyclopropane
1 RS-iso-Propoxycarbonyl- 14 HO {I ,-0'RS-hydroxycarbonyl O
yclopropane 1RS- yclohexylmethyloxycarbonyl 15 HOy.~

RS-ydroxycarbQnyl- O 1I0If cyclopropane 1 RS-isobutoxycarbonyl-2RS-
16 HO hydrox bonyl-.YcloProPane 0 0ASRSeaflyloxyoarbongt-2RS- 17
[.@g P O

HO~, "0~ y‘droxycon?KfO\cyclopro RRBokycarbonyl-

-p ) -
RS-Propar _onycar nyl eyclopropane
0 1R8-Butoxycarbonyl-2RS-
HO W \/\/
12 \n hydroxycarbonyl-
0 O ' cyclopropane
HO_ O 1RS-Pentoxycarbonyl-2RS-
13 j] hydroxycarbonyl-
O G -
cyclopropane
: 1RS-iso-Propexycarbonyl-
14 HO \\.%/O 2 RS-hydroxycarbonyl-
N
\ﬂ Y cyclopropane
0 Q
' 1RS- ,
\/O Cyctohexylmethyloxycarbonyi-
19 Ho\n\\“ © 2RS-hydroxycarbonyt-
O O ' cyclopropanse
. 1RS-{sobutoxycarbonyi-2RS-
16 HO_ o o hydroxycarbonyi-
\n - cyclopropane ‘
) O
1RS-allvloxycarbonyl-2RS-
17 Ho\n\\c O\/\ hydroxycarbonyl-
: cyclopropane
O O
= 1RS-Propargyloxycarbonyl-
18 HO_ o O\// 2 RS-hydroxycarbonyl-
\n cyclopropane
O - 0O




18 HO 0 RS-hydroxycarbonyl- cyclopropane 0031 1
RS-Butinyloxycarbonyl-2RS- 19 HO' O hydroxycarbonyl- cyclopropane 0
0 1 RS-tertButoxycarbonyl-2RS- 20 om™-
ydroxycarbonyl-3,3-dimethyl- cyclopropane e 21 Diethyl
3,3-dimethyl-trans-1,2-1 /Ol | yclopropanedicarboxylate O O The

con{pounds of the formula | are suitable for the treatment of the metabolic

syn( atamonitor 11/ . chaptePainglayesrbon g2 $or
predi t nt for prophytesisgityipey2 diabetes. They
are particﬁlﬁ\rly suitafjje for the treatment f glighgtic.5 dyslipidemi
Diabetic dyslipidemiais manifested by arn elevation of plasma

trial\icaridas....a-raeduction-dno-HDPL--chaolectoral-and - freautenthin-alaviated
T Isl AvA | Iu\'§)1 ATUOUUULUTUITITT T OTTUT U OV Toroara 1 \4\.1“\.&' |L|y L] CTOV | v |

LDL|levels. Owingtp-the increased occuirence of small %g L
o P = m
cholesterol particl f high atherogenic 1§t§e(%r‘1eg§,msl>é%3t?c d%/z%gld mia is

2 serious d&@dﬁ rrloT QE’EWBWHEQ‘Q?@%B er
suitable for thejtreatment and/dr preventigpciirépatisorders of fattyiacid
metabolism an@glucose%tilization disorders 15 - disorders in whi¢h

Insufin resistance 1S Jnvalved - hyperglycemia,
Diethyl 3,3-dimethyl-trans-1,2-
\/O\n\‘“ O\/ cyclopropanedicarboxylate

0 O

21

- The compounds of the formula I are suitable for the treatment of the metabolic syndrome
(see Datamonitor 11/2002, chapter 2, pages 19- 32), for prediabetes treatment and for the
prophylaxis of type 2 diabetes. They are particularly suitable for the treatment of diabetic
dyslipidemia. Diabetic dyslipidemia is manifested by an elevation of plasma triglycerides,
a reduction in HDL cholesterol and frequently in elevated LDL levels. Owing to the
increased occurrence of small, dense LDL cholesterol particles of high atherogenic

- potency, diabetic dyslipidemia is a serious cardiovascular risk factor.

These compounds are further suitable for the treatment and/or prevention of

- disorders of fatty acid metabolism and glucose utilization disorders

- disorders in which insulin resistance is involved

- hyperglycemia,

- improvement m nsulin resistance,

- improvement in glubose tolerance,

- protection of the pancreatié B cells

- prevention of macro~ and microvascular disorders

- dyshipidemias and their sequelae such as, for example, atherosclerosis, coronary

heart disease, cerebrovascular disorders eic.
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2.

- improvement in insulin resistance, - improvement in glucose tolerance,
- protection of the pancreatic 13 cells 20 - prevention of macro- and
microvascular disorders - dyslipidemigs and their sequelae such as, for
example, atherosclerosis, coronary heart disease, cerebrovascular

disorders etc. 32 obesity (excess weight), including abdominal obesity
thrdf%%%’e@‘ﬁ?ﬁe‘i"@b@ﬁ%éﬂ?ﬂ@% phratrrambattiiages (arterial and
vengush ek blogd auessdrechearailusensuch ascfor exampladbeticnny
restricted thereto), following myocardial 5 infarction, hypertensive heart
disdugk HPed iAW pathy 2. further disorders or conditions in which for
example inflasnatony reastianser Geall ndifferantiadoncare ynialvaeig myocardial
atherosclerosis such as, for example (but not restricted thereto), coronary
scleriaretian RAGHMGEAGHE SEAHELbF HI SRR Ftarction, stroke -
vascular restenosis or reocclusion - chronic inflammatory bowel diseases

such as, for example, Crolur's disease and ulcerative_colitis - pancreatitis

15 Feither SeRIAmRRD AP RSHaRORS IR RS sy R e (s RRaLir i ARRsons or cell

dirradipesessellcarehnammas such as, for example, liposarcomas - solid tumors

and neoplasms such as, for example (but not restricted thereto), 20

carciHEHASGP B SHEl troite SRR DR th &RV O DEE I ey B st Tos'S
of the. RAnG easiraReNe M EacinaREs 0fdhsding, of the kidney

and the urinary ] .
vascular restenosis or reocclusion
chronic inflammatory bowel diseases such as, for example, Crohn’s disease and
ulcerative colitis
paﬁcreatitis
other inflammatory conditions
retinopathy
adipose cell tumors
adipose cell carcinomas such as, for example, liposarcomas
solid tumors and neoplasms such as, for example (but not restricted thereto),
carcinomas of the gastrointestinal tract, of the liver, of the biliary tract and of the
pancreas, endocrine tumors, carcinomas of the lung, of the kidney and the urinary
tract, of the genital tract, prostate carcinomas etc.
acute and chronic myeloproliferative disorders and lymphomas
angiogenesis
neurodegenerative disorders
Alzheimer’s disease
multiple sclerosis
Parkinsoh’s disease
'erythemato;squamous dermatoses such as, for example, psoriasis
acne vulgaris _
other skin disorders and dermatological conditions modulated by PPAR

eczemas and neurodermatitis

dermatitis such as, for example, sebortheic dermatitis or photodermatitis
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tract, of the genital tract, prostate carcinomas etc. - acute and chronic
myeloproliferative disorders and lymphomas - angiogenesis 25 -
neurodegenerative disorders - Alzheimer's disease - multiple sclerosis -
Parkinson's disease - erythemato-sql}a?'rnous dermatoses such as, for
example, psoriasis 30 - acne vulgaris - other skin disorders and

- derinatolagioal enditiens:mhody fatedk by PP ABbordezeras @nd, senile keratoses,
neurodermatis s deimaliis,such,as, for example, sebophele dermatits or
pho%oderma itis 3% KEraitis And Keratoses stch a8 Yor example,

- sebbeiheic kel dtdselsysphiénkaratoses, actinic keratosis, photo-induced

keratoses.oglkg{at()c5|s dfgiltl).lcgtlarls kelfglqs antd keloid Qrophylaxs warts,

- . W 11 T COIL 11 T CON. Oildia aCimindia .
mcluaﬁlﬁ%’ condy Omata or conay Omata acuminata b - Ruman papilloma

- virah{h2¥ pinfektionsisichBS) forf@xamplecuenefeat vaartée, wealeradrisarts, viral
such as, for example, molluscum contagiosum, leukoplakia papular
derM AT L dn He 1o Bl ARSI R Pl i S2hsear Lhch as, for
-  exampigiabdsateelcartinen)ds; enelapeniaen pltaneous T-cell
Iymptgomas 10 - gcali%ed beni id rmﬁl tumors such gs for exam
0

AR M AT, ORI e SEEL SHSBY BISRLe o o e
syndresiel ¥nphomas

- localized benign epidermal tumors such as, for example, keratoderma, epidermal
naevi |

- chilblains

- high blood pressure

- syndrome X

- polycystic ovary syndrome (PCOS})

- asthma

- osteoarthritis

- lupus erythematosus (LE) or inflammatory rheumatic disorders such as, for
exampie, theumatoid arthritis

- vasculitis

- wasting (caéllexia)

- gout

- 1schemia/reperfusion syndrome

- acute respiratory distress syndrome {ARDS)

The compounds of the formula I can be formulated for example in the following

preparations:

Example A
Soft gelatin capsules containing 100 mg of active ingredient per capsule:

per capsule
active ingredient 100 mg

triclyceride mixture fractionated from coconut fat 400 mg



15 - polycystic ovary syndrome (PCOS) - asthma - osteoarthntis - lupus
erythematosus (LE) or inflammatory rheumatic disorders such as, for
example, rheumatoid arthritis 20 - va?c[l.llitis - wasting (cachexia) - gout -
ischemialreperfusion syndrome - acute respiratory distress syndrome
(ARDS) 25 The compounds of the formula | can be formulated for

cap@xampieciithe following preparations: Example A 38 8gft gelatin
capsules containing 100 mg of active ingredient per capsule: per capsule
active ingredient 100 mg triclyceride mixture fractionated from coconut fat

ExA400a1y 34 capsule contents 500 mg Example B Emulsion containing 60

e [ﬁ of acti%/e in rﬁéiient per t?vré]!:n 5 dg(%re% 0 ;né %glemulsion active

] e‘hf’é‘ﬁ‘taf?z“‘g Gl oG-S, ‘86dium carboxymethylcellulose 0.6 g

polyoxyethylene stearate q.s. per 100 ml of emuision

active ingredient 12¢g
neutral oil q.s.
sodium carboxymethylcellulose 06¢g
polyoxyethylene stearate q.s.
glycerol, pure 02t02.0¢g
flavoring | . gs.

water (deionized or distilled) ad 100 ml
Example C

Rectal drug form containing 40 mg of active ingredient per suppository:

per suppository

active ingredient 40 mg
suppository base ad2 ¢
Example D

Tablets containing 40 mg of active ingredient per tabiet:

25

per tablet
lactose _ 600 mg
corn starch 300 mg
soluble starch 20 mg
magnesium stearate 40 mg

1000 mg
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io glycerol, pure 0.2 to 2.0 g flavoring g.s. water (deionized or distilled)
ad 100 ml Example C 15 Rectal drug form containing 40 mg of active
ingredient per suppository: per suppository active ingredient 40 mg
suppository base ad 2 g 20 Example D Tablets containing 40 mg of active
ingredient per tablet: per tablet lactose 600 mg com starch 300 mg 25
Ex=sohible starch 20 mg magnesium stearate 40 mg 1000 mg 35 Example
ted tablets containing 50 of active ingredient per, coated tablets:
Co e R T S e A Bt S S PRy actose
60 mg sec. calcium phosphate 30 mg solulpler staatel &gy magnesium
Stearate.10 {ng to colloidal silica 5 mg

active ngredien 50 mg
corn starch _ 100 mg
lactose 60 mg
sec. calcium phosphate 30 mg
soluble starch | 5mg
magnesium stearate - 10 mg
colloidal silica . S5mg
260 mg

Example F

The following formulations are suitable for producing the contents of hard gelatin

capsuies:
a) active ingredient 100 mg
comn starch 300 mg
400 mg
b) active ingredient 140 mg
lactose 180 mg
corn starch 180 mg
500 mg
Example G

Drops can be produced using the following formulation {100 mg of active ingredient in

I ml = 20 drops):

active mgredient 10g

methy! benzoate 007¢g

ethyl benzoate _ 003 ¢g
_ ethanol, 96% Smi

demineralized water ad 100 mi
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260 mg Example F 15 The following formulations are suitable for
producing the contents of hard gelatin capsules: a) active ingredient 100
mg corn starch .300 mg 400 mg 203? active ingredient 140-mg lactose
180 mg corn starch 180 mg 500 mg 25 Example G Drops can be
produced using the following formulation (100 mg of active ingredient in 1
Therativit® of tpspoagtivenibhgrétiie oy Borréehidden2881650.07 g ethyl
benzoate 0.03 g ethanol, 96% 5 ml demineralized water ad 100 ml 36
The activity of the compounds of the formula | was tested as follows:
BioBiglogitat testiehodel: 5 The effect was tested on the whole animal
(mouse, rat, hamster or dog), after a fasting period (e.g. of about 16

hours the substance is administered (e.g. p.o., iv., i.p., S.Cc. ) and, with or
Thawiffrouraddétitadal

on the whole animal (mouse, rat, hamster or dog), after a fasting period (e.g. of about 16
hours the substance is administered (e.g. p.o., iv., 1.p., s.c. ) and, with or without additional
stimulation of endogenous lipolysis (e.g. by a bolus injection of 2 mg/kg 1.p. isoprenaline),
the effect of the test substance on lipolysis was determinéd on the basis of the liberated free
fatty acids (FFA), glycerol and triglycerides by obtaining a blood sampie {(e.g. by
retrootbital blood sampling) e.g. 15 min, 30, 60, 120 etc minutes after p.o. administration,
and analyzing by standard methods of clinical chemistry (e.g. L.Thomas: Labor und
Diagnose, 2nd edition, Medizinische Verlagsgesellschaft, Marburg/L. 1984; ISBN 3-
921320-10-9)). The inhibition of lipolysis by the inhibitors 1s analyzed by compaﬁng with

the rate of lipolysis in correspondingly treated control animals.

Example 5 was administered in doses of from 0.3 to 30 mg/kg po, whereby the lipolysis
was distinetly reduced, as it was possible to show from the reduction in free fatty acids

(FFA), glycerol and triglycerides.

FFA
Time | Control n=15 3mg/kg n=6
0 (.47 0.47
15 0.60 0.17
30 0.62 0.13
60 0.62 0.11
120 0.69 0.25 j
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15

stimulation of endogenous lipolysis (e.g. by a bolus injection of 2 mg/kg
I.p. isoprenaline), the effect of the test substance on lipolysis was
determined on the basis of the liberated free 10 fatty acids (FFA), glycerol
and triglycerides by obtaining a blood sample (e.g. by retroorbital blood
sampling) e.g. 15 min, 30, 60, 120 etc minutes after p.o. administration,
and analyzing by standard method"éipqial'mcal chemistry (e.g. L.Thomas:
Labor and Diagn 2nd-ed |L|U|| |V|c it m,,uc erfagsgesellschatft,
Marburg/L. 1984; I;E T;)L) The ihibition of lipolysis by the
inhibitors is analyzed (tpy comparlg@ W|th 15 the raie of lipolysis in
correspondingly treated-control-ani xample-b-was-administered in
doses of from 0.3 to 38 mg/kg po%vhereb the lipblysis was distinctly
reduced, as it was{pog§ibJe To shgw from the redugefion in free fatty acids
(FFA), glycerol and triglyderides. 20 FEA_ Time Control.nz15 3mg/kg n=6
00.47 0.47 150.60 6017| 30 0.6260.13 60 0.62 @41 12Q 0.69 0.25 37

Glycerol Time Co rt.fizﬁ— 5 Slllgflég n=6-089 8"5.}5‘98‘319 3094 33 60

96 28 120 130 57

Trigiveeride
Time | Control n=14" | 3mg/kg n=6
0 0.36 0.45
15 0.40 - 045
30 0.38 0.26
60 | 0.37 0.15
120 0.37 0.13

“n” stands for the number of animals. Wistar rats were tested.

The activity of the compounds of the formula [ was also tested in the following assays:
in vitro functional assays with recombinant cells
function-testing assays were carried out by means of the FLIPR technique (“Fluorescence

Imaging Plate Reader”, Molecular Devices Corp.). For this purpose, agonist-induced
. . 2+, . .
changes in the infracellular concentration of Ca " in recombinant HEK293 cells which

express both the GPCR HM74A (niacin receptor) and the hybrid G-protein Gobgidmyr
(see, for example, DE patent application 10033353) were determined.

For the investigatiohs, cells were seeded inte 96-well microtiter plates (60 000 celis/well)
and allowed to grow over night. The medium was removed and the cells were incubated in

buffer which contained the fluorescent dye Fiuo-4. After this loading with dye, the cells
. . 2+ .
were washed, test substance was added, and changes in the intracellular Ca~  concentration

were measured in the FLIPR apparatus. Results have been shown as percentage change

relative to the control (0%: no test substance added, 100%: 1 pM reference agonist niacin



Triglyceride N15 Control n=14 3mg/kg n=6 0.36 0.45 0.40 0.45 30 0.38
0.26 60 0.37 0.15 120 0.37 0.13 "n" stands for the number of animals.
Wistar rats were tested. 5 The activit¥ é§)f the compounds of the formula |
was also tested in the following assays: in vitro functional assays with
recombinant cells function-testing assays were carried out by means of
addéig FdPR teblvhiguécdFhetrescpinteaht&ging Pihtes Relageimefolecular
Devices Corp.). For this purpose, agonist-induced changes in the
intracellular concentration of Ca2+ in recombinant HEK293 cells which 10
Tabexpr&ssibgituthetdBPCR HM74A (niacin receptor) and the hybrid G-protein

ni/lm avanrmal &

Gabgidmyr—(see,forex te—DEnatentapplication 10033353) were
detEAIRSA For the invé%%gtgw@,%} e

1§ Were lseeded into 96-well
microtiter plates (601|000 cells/welly and allowed to grow over night. The
medivm-was-remeoved-andg-the "G'I§ were-inetbated in 15 buffer which
containéd the fluorescent dye F?u%-4. After this loading with dye, the cells
were washed, test substance wag@added, and|changes in the intracellular
Caz2+ concentration-were-measured-in-theFL PR apparatus. Results
have be&n shown as percentag% %?uange relative to the control (0%: no
Test Substance added; 100%: 1 Mareference agonist niacin 38 added),
used to calculate dose/activity plots-and-EC50|values determined. Table
2: Biolo§ical activity Example N3.3C50 (HM74a) M 1 0.07 2 0.13

7 0.63
8 > 30
9 > 30
10 1.48
11 2.16
12 0.67
13 1.61
14 > 30
15 _ > 30
16 > 30
17 2.83
18 _ 1.51
19 1.63
20 > 30
21 > 30

The compounds of examples 1, 4, 5, 6, 8 and 21 were purchased from chemicals suppliers
such as Fluka®, Aldrich® or Acros®. The compounds of examples 2 and 3 are disclosed in

WO 2002/066469.

Synthesis of (1RS)-pentoxycarbonyl-(2RS)-hydroxycarbonyleyclopropane (example 13):
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30.19 4>30 5>306>30 70.63 8>30 9>30 101.48 112.16 12
0.67 131.61 14>30 15>30 16>30 172.83 181.51 191.63 20> 30
21 >30 5 The compounds of exampleg;1, 4, 5, 6, 8 and 21 were
purchased from chemicals suppliers such as Fluka(r), Aldrich(r) or Acros .
The compounds of examples 2 and 3 are disclosed in WO 2002/066469.

Synthesis of (IRS)-pentoxycarbonyl-(2RS)-hydrgxycarbonylcyclopropane
/(gexg, 3),89 /O1~ O~ HO Iznly 01+O-_ .- NPy
3 b

0 o) O ©

250 mg (1 .58 mmol) of dimethyl trans-cyclopropane-1,2-dicarboxylate are dissolved in 5
ml of 1-pentanol, and 0.36 ml of a 5 molar aqueous NaOH solution is added. The reaction
mixture is stirred at 25°C for 5 days. Subsequently, 50 m! of water are added and the
reaction mixture is extracted twice with 30 mi of ethyl acetate each fime. The organic
phase is discarded, and the aqueous phase is adjusted to pH = 2 with 2 molar hydrochloric
acid and extracted 3 times with ethyl acetate. The combined organic phase is dried over
MgS0, and concentrated in a rotary evaporator.

220 mg (1.10 mmol) of 1RS-pentoxycarbonyl-2RS-hydroxycarbonyleyclopropane are

obtained as a colorless oil.

Examples 7,9, 10, 11,12, 14, 15, 16, 17, 18, 19 and 20 were synthesized in analogy to this

general procedure starting from the appropriate dimethyl ester or diethyl ester.
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O 250 mg (1.58 mmol) of dimethyl trans-cyclopropane-1,2-dicarboxylate

woRsBgdissalyed in 5 ml of 1-pentanol, and 0.36 ml of a 5 molaraguequs)05/012763
NaOH solution is added. The reactionsp mixture is stirred at 25C for 5
days. Subsequently, 50 ml of water are added and the reaction mixture is
extracted twice with 30 ml of ethyl acetate each time. The organic phase

Claiggfiscarded, and the aqueous phase is adjusted to pH = 2 with 2 molar
hydrochloric acid and extracted 3 times with ethyl acetate. The combined
organic phase is dried over MgSO4 and concentrated in a rotary

1. evaporatof De(sE g (2ROONRMD §ghe formula 1,
IRS-pentoxycarbonyl-2RS-hydroxycarbonylcyclopropane are obtained as
a colorless oil. Examples 7, 9, 10, 11, 12, 14, 15, 16, 17, 18, 19 and 20
were synthesized in analogy to #i ocedure starting from the
appropriate dimethyl eﬁgr or di 200606 3681
PCT/EP2005/012763 4 ims: ¢hre cOmpounds of the
formulal, 00 RI -, (r) R(r) ,R2 R i which the meanings are 10
R1 H, (Ci-C20)-alkyl, (C2-C20)-alkenyf,{C2-C20)-alkynyl, aryl,
heterocyclyl, where the alkyl, alkgrﬁ/l, alkgdly|, aryl and heterocyclyl
radicals maybe substituted one or mare times by F, Cl, Br, 1, CF3, NO2,
N3, CN, COOH, COO(C1-C6)-alkyl, CIONHZ, CONH(C1-C6)-alkyl,
CONJ[(C1-C6)-alky]]2 cycloalkyl, (CI-C10)-alkyl, (C2-C6)-alkenyl,

_ in which the meanings are

R1 H, (C1-Cog)-alkyl, (Co-Cag)-alkenyl, (C2-Cog)-alkynyl, aryl, heterocyclyl,

" where the alkyl, alkenyl, alkynyl, aryl and heterocyclyl radicals may be substituted one or

more times by F, Cl, Br, I, CFs, NO3, N3, CN, COOH, COO{C-Cg)-alkyl, CONH,,
CONH(C-Cg)-alkyl, CON[(C-Cg)-alkyl]p, cycloalkyl, (Cy-Cyp)-alkyl, (Cp-Cg)-alkenyl,

(Co-Cg)-atkynyl, 0-(C1-Cg)-alkyl O-CO-(C;-Cg)-alkyl, O-CO-(C1-Cg)-aryl,

0O-CO-~(C1-Cgi-heterocyclyl;

PO3H», P(O)Oalkyl)y, (C1-Cg)-alkylene-P(O)(Oalkyl)y, O-P(O)OH)z, O-P(O)(Oalkyl)s,
SO3H, SO-NHj, SONH(C-Cg)-alkyl, SOaN[(C1-Ce)-alkyl]y , S-(Cy-Cg)-alkyl,
S-(CHy)y-arvl, S-(CH»),-heterocycelyl, SO-(Ci-Cg)-alkyl, SO-(CHp)y-aryl, SO-(CH2)y-
heterocyclyl, SO2-(C1-Cg)-alkyl, SOp-(CHap)y-aryl, SO2-(CHp)y-heterocyclyl ,
SOp-NH(CHy)y-aryl, SOz—NH(CHz)n-héterocyclyl, SOQ—N((C1~C6)~a1ky1)(CH2)n—aryE,
SQZ—N((C;-C5)—ali{yi)(CHz)ﬂ~heterocyclyl, SO»-N({CHy)p-arvl)a, , SO»-N((CHz)y-
(heterocyciyl); where n may be 0~ 6, and the aryl radical or heterocyclic radical may be
substituted up to twice by F, Cl, Br, OH, CF3, SFs, NOZI, CN, OCF3, O-(C1-Cg)-alkyl,

(C1-Ce)-alkyl, NHp;
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15 (C2-C6)-alkynyl, O-(C 1 -C6)-alkyl O-CO-(C | -C6)-alkyl,
0O-CO-(C1-C6)-aryl, O-CO-(C I -C6)-heterocyclyl; PO3H2, P(O)(Oalkyl)2,
(C1-C6)-alkylene-P(O)(Oalky1)2, O-R(O)(OH)2, O-P(O)(Oalkyl)2, SO3H,
S02-NH2, SO2NH(C1-C6)-alkyl, SOZN{(Cl-CG)-aIkyI]Z, S-(C1-C6)-alkyl,
S-(CHO)W-aryl, S-(CHO)W-heterocyclyl, SO-(C1-C6)-alkyl,

CONBQIHEIHR INER INBLQ(GH2) mRE IO eYC iyt B2 CIHTB)-alkykeyl, NH-CO-
S02-(CH2)naryl, S02-(CH2)n-heterocyclyl , SO02-NH(CH2)II aryl,

(C1302-NHICKR)rbeteocyrlyh B2 NI CHGE I ak(THRYeraryk1yl, NH-COO-
S02-N((C1-C6)-alkyl)(CH2)n-heterocyclyl, S02-N((CH2)n aryl)2, ,

ary1SQ2-N{HCH) arotieterotyL)y )2 nhe (e, iyaytiog JONIB; (D eNHeaay Y MAHHCAL-NH-
or heterocyclic radical may be substituted up to twice by F, CI, Br, OH,

het&edt3c BENMNO2CONIQGRSD QTS a)alky| (25 (C)-O6)HaRIIONHZ: (- alky,
C(N'H)(NH2), NH2, NH-(C1-C6)-alkyl, N((C1-C6)-alkyl)2, NH(CI-C7)-acyl,

N[(NHESQiKEAL S Ralkuk NH-COQHGIICB)-alkykoht @ONAIYE-Ce)-alkyl]-COO-
NH-CO-heterocyclyl, NH-COO- aryl, NH-COO-heterocyclyl,

aryINNFQQ-NHA G CEPalkidieNE D NI @y C JHEGO-CbRNR i sy chlicy),
N[(C1-C6)-alkyl]-CO-(C1-C6)-alkyl, N[(C1-C6)-alkyl]-COO-(C1-C6)-alkyl, 5

N{(NI(ClLak-aAkgbCOanyll, N[(CL-CB)-alkyl-CO-hateroryotyiclyl, N[(C1-Ce)-alkyl)-
N[(C1-C6)-alkyl]-COO- aryl, N[(C1-C6)-alkyl]-COO-heterocyclyl,

CONJ(GICE) adk - CRENH - (LU RIRINNIC GO ) kakydCOMNEL dry);alkyl]-
N[(CI-C6)-alkyl]-CO-NTH-heterocyclyl, N[(CI-C6)-alkyl]-

COCQUI((CrGRyHHy20 NIEIDL CHKIIHRON{(CD-B6)aly) P -Co)-alkyl]-CO-
N[(CI-C6)-alkyl]- CO-N((C1-C6)-alkyl)-heterocyclyl,

N(INféELEB)Ealky G O-NOATH L NIECHToYatky Ol 1o Niheteroeyciiy2, Niaryl)-

- N(aryl)-CO-(CI-C6)-alkyl, N(heterocyclyl)-CO-(C1-C6)-alkyl, N(aryl)-
COOQO(Ce)-aTI6y Ak fi(hroteisd YY) -CO - (T Ak Padkyl)-N 2ty CO-aryl,

B SO Mot 00 2, NOCIeDR o0 o
O O N a AoD, Nhoterach ek bo N E e,
N(}';\é%{é@yﬁﬁjl\&%ﬁ%}ﬁ' %Xﬂkr%‘iﬂd?‘ﬂﬁ{f‘é?%gﬂyi&%)i ,I\lwggéltégo@jclyl)-CO—

N((C 1-Ce)-alkytyz, N(ary)-CO-N[(C-Cg)-alkyl]-aryl, N(heterocyclyl)-CO-N{(C1-Cg)-

alkyll-aryl, N(aryD)-CO-N{aryl)s, N(heterocyelyl}-CO-N(aryl);, Aryl, O-(CHg)p-aryl,

O-(CHy)y-heterocyelyl, where n may be 0 — 6, where the aryl or heterocyclyl radical may
be substituted one to 3 times by F, Cl, Br, I, OH, CF3, NO, CN, OCF3, 0-(C;-Cg)-alkyl,
(C1-Cg)-alkyl, NHp, NH(C1-Cg)-alkyl, N((C1-Cg)-alkyl), SFs, SO,-CHz, COOH,

COO-(C4-Ce)-alkyl, CONHy,

R2 (C1-Cag)-alkyl, (Cr-Cog)-alkenyl, (Cp-Cop)-alkynyl, aryl, (C3-Cy)-cycloalkyl,
heterocycle, where the alkyl, alkenyl, alkynyl, aryl, cycloalkyl and heterocyelyl radicals
may be substituted one or more times by F, Cl, Br, [, CF3, NO», N3, CN, COOH,

COO(C-Cealkyl, CONH,, CONH(C;-Ce)alkyl, CON[(C}-Cg)alkyl], cycloalkyl,

(C1-C1o)-alkyl, (Co-Cg)-alkenyl, (Co-Cg)-alkynyl, O-(Cy-Ce)-alkyl 0-CO-A(C1-Cg)-alkyl,
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alkyl]-aryl, N(aryl)-CO-N(aryl)2, N(heterocyclyl)-CO-N(aryl)2, Aryl,
O-(CH2)n aryl, O-(CH2)ri heterocyclyl, where n may be 0 - 6, where the
aryl or heterocyclyl radical may be supstituted one to 3 times by F, Cl, Br,
I, OH, CF3, N02, CN, OCF3, O-(C1-C6)-alkyl, (C1-C6)-alkyl, NI-I2,
NH(C1-C6)-alkyl, N((CI-C6)-alkyl)2, SF5, S02-CH3, COOH, 20
O-CEOOH L) alky AN, R2H¢ELRO)-alkyl, (C2-C20)-alkenyl,
(C2-C20)-alk yl, aryl, (C3-C7)-cycloalkyl, heterocycle, where the alkyl,
POGHeBIOaRyiliy aryt pycipalkyl e HERIOeicrrathbals) iy, be-P(O)(Oalkyl),
substituted one or more times by F, CI, Br, I, CF3, NO2, N3, CN, COOH,
SORE,COR{T, CRIKY( CONHACDBIBKE{CH)alkyh ICON[(S1G8) a)kalfi3],
cycloalkyl, (C1-C13)-alkyl, (C2-C6)-alkenyl, (C2-C6)-alkynyl,
S-(CHOJ-46)-8lkgHH CRM e @h)t aliGH €2- QDT BTy} -aryl, SO-(CHz)p-
0O-CO-(C1-C6)-heterocyclyl; PO3H2, P(O)(Oalkyl)2,
hetébby@B)kaikyleitB-RPHRukH)Z; (CHR(HOM) 20 RID)(SHadkeyt) 2y cBO3H,
S02-NH2, S02NH(CI-C6)-alkyl, SO2N[(C1-C6)-alkyl]2, S-(C1-C6)-alkyl,
SOSACTHRHalylaSi(CHNHETetpoyblytr SQCL-86)-bi SHUK2)Eryly-aryl,
SO-(CH2)n 5 heterocyclyl, S02-(CI-C6)-alkyl, S02-(CH2)"aryl,
SOS0(CHRY N iesE)EEY gy HhBORNHIIT IS MWL H)p-aryl)2, SO-N((CH2)y-
S02-NH(CH2)"-heterocyclyl, S02-N((CI-C6)-alkyl)(CH2)n aryl,
(heBORNUDL-Chyralikyi{EC b2In-Heterd threlgty SORENY OHRnrapy )2, radical may ‘be
S02-N((CH2)n- (heterocyclyl)2 where n may be 0 - 6, and the aryl radical
sulmtiheteropyolyhiedigal nidy Bie Sdb&ftatSd upNO e, BYFCD-BF ) Old)-alkyl,
CF3, SF5, N02, CN, OCF3, O-(C1-C6)-alkyl, 10 (CI-C6)-alkyl, NH2;
(CCONHINMAYENH2, NH-(CI-C6)-alkyl, N((C1-C6)-alkyl)2, NH(C1-C7)-acyl,
NH-CO- (CI-C6)-alkyl, NH-COO-(CI-C6)-alkyl, NH-CO-aryl,
C(NHHYCBH)e térhe e N HER o Oy Al (NHHCO@derdBytiyl; C7)-acyl, NH-CO-
NH-CO-NH-(CI-C6)-alkyl), NH-CO-NH-aryl, NH-CO-NH- heterocyclyl,
(CNeRUg)LANKHIO0-(Cl-C)-alkyl, NE@C@@@EBlIkW{@@Eﬁ(@P@@}%lkNHI§OO“
N[(C1-C6)-alkyl]-CO-aryl, N[(C1-C6)-alkyl]-CO-heterocyclyl,
aryl 1G1-CBPdikittctl, ARl NI CIHES) g E0b - Netrethdiyar yl, NH-CO-NH-
N[(CI-C6)-alkyl]-CO-NH-(C1-C6)-alkyl),
heterocyclyl, N[(Cq Cg) -alkyl}-CO~(Cq- CG) alkyl, N[(C;-Cg)-alkyl]-COO-(C-Cg)-alkyl,

N[(Cq -CG)-alky1]~CO~aryl, N[(C{-Cg)-alkyl]-CO-heterocyelyl, N[(C1-Cg)-alkyl}-COO-
aryi, N{(C1-Cg)-alkyl]-COO-heterocyclyl, N[(C1-Cg}-alkyl}-CO-NH-(C1-Cg)-alkyl),
N[(C;-Cg)-alkyl}]-CO-NH-aryl, N{(C;-Cg)-alkyl]-CO-NH-heterocyclyl, N[(Cy-Cg)-alkyl]-

CO-N((C1-Ce)-alkyl)2, N[(C}-Cg)-alkyl}-CO-N((C j-Cg)-alkyl}-aryl, N[(C1-Ce)-alkyl]-

 CO-N((C1-Ce)-alkyl)-heterocyalyl, N[(C1-Ce)-alkyl}-CO-N(aryl)y, N[(Cy-Ce)-alkyl]-CO-

N(heterocyelyl)y, N(aryl)-CO-(C1-Cg)-alkyl, N(heterocyclyl)}-CO-(Cy-Cg)-alkyl, N(aryl)-
COO-(C-Cg)-alkyl, N{heterocyelyh)-COO-(C1-Cg)-alkyl, N(aryl)—CO-aryl,
N(heterocyclyl)-CO-aryl, N{aryl)-COOQ-aryl, N(heterocyclyl)-COO-aryt, N(aryl)-CO-NH-
(C1-Cg)-alkyl, N(heterocyclyl)~CO~NH~(C1—C5)-a1kyl,. N(aryl)-CO-NH-aryl,

N(heterocyclyl}-CO-NH-aryi, N(aryl}—CO—N((C1-C6}—&lkyi}'2, N(heteroc_yclyi)—CO—

N({(C:1-Cg)-alkyD)r, N(aryl)-CO-N[(C-Cg)-alkyl]-aryl, Niheterocyclyl)-CO-N[(Cy-Cg)--
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N[(CI-C6)-alkyl]-CO-NH-aryl, N[(C1-C6)-alkyl]-CO-NH-heterocyclyl,
N[(CI-C6)-alkyl]- CO-N((CI-C6)-alkyl)2, '
N[(C1-C6)-alkyl]-CO-N((C1-C6)-alkylxaryl, N[(C1-C6)-alkyl]-
CO-N((CI-C6)-alkyl)-heterocyclyl, N[(CI-C6)-alkyl]-CO-N(aryl)2,
N[(C1-C6)-alkyl]-CO 20 N(heterocyclyl)2, N(aryl)-CO-(Cl-C6)-aIka/I,
allyNTehariGeyohI O0H4eE) 6 6)thkgto sen - SO aa D 71k (CH2)g-aryl,
N(heterocyclyl)-COO-(CI-C6)-alkyl, N(aryl)-CO-aryl, _
O-(CihiterdeyatylydOsdyk NieayCO0aryhaebecroyeIppLeestripyadical may
N(aryl)-CO-NH- (CI-C6)-alkyl, N(heterocyclyl)-Cp-NHI-éCI-CG)-aIke/I,
be shigaiiyly<C Oshl k- Ariiipas thefe fdeyiiyl)-C0- KHzal2, CN, OCF3, 0-(C1-Ce)-alkyl,
N(aryl)-CO-N((C1-C6)-alkyl)2, N(heterocyclyl)-CO 25 N%CI-C%-aIk&I&)Z
(€, NlaPle G ONN(OTHE6)-alkyi i N(Beteiocybiyl)2c B N RO 1-Ey 4300H,
alkyl]-aryl, N(aryl)-CO-N(Aryl)2, N(heterocyclyl)-CO-N(aryl)2, Aryl,
COO{CHZ)I-aligy]. OYBH2)n heterocyclyl, where n may be 0 - 6, where the
aryl or heterocyclyl radical may be substituted one to 3 times by F, CI, Br,
I, OH, CF3, NO2, CN, OCF3, O-(C1-C6)-alkyl, (C1-C6)-alkyl, NH2,

(S1-G6)-alkyl, -CH)- - . Hd , , CN,
R %é%c%%a)a|ﬁ%%§%ﬁgg&§4§§?& (gg%’n%ggér%%%tly of%ige NOZ. N

another H, F, Cl, B, QH, BF3.1NA2 (52, QOFAK(GI-CE)-alkyl,
O-(C1-C6)-alkyl; 10 a?fgo* thg)sphy%foloéiﬂ(jzélly tolerated salts thereof, for
producing a medicament for the treatment of the metabolic syndrome. 2.

The_use of the compounds of the formula l.as clajmed in clai e
R A e 0] Ay S0 WD ey et et
tredfarC 20)alkenyb(C2:@a8)sadkynyl, aryl, (C3-C7)-cycloalkyl, heterocycle,

where the alkyl, alkenyl, alkynyl, aryl, cycloalkyl and heterocyclyl radicals

may he substituted one or more times by F, Cl, Br, I, CF3, NO2, N3, CN,
COOH, COO(C1-C6)alkyl, CONH2, CONH(C1-C6)alkyl,

2. CONKCI:CoIalkylzmsiqalko thGdr5h0) Byl (62-C6)callanyhwherein the
(C2-C6)-alkynyl, O-(C1-C6)-alkyl O-CO-(C1-C6)-alkyl, _
meanings are

R1 H, {Cy-Cap)-alkyl;

R2 (C1-Cop)-alkyl, (Co-Cog)-alkenyl, (Cz—C20)~alkyﬁy1, aryl, (C3-Cq)-cycloalkyl,
heterocycle, where the alkyl, alkenyl, alkynyl, aryl, cycloalkyl and heterocycelyl radicals

may be substituted one or more times by F, Cl, Br, [, CF3, NO, N3, CN, COOH,
COO(C-Cglalkyl, CONH;, CONH(C;-Cg)alkyl, CQN[(C1~C6)alkyl} 2, cycloalkyl,
(C1-C1o)-alkyl, (Cr-Cg)-alkenyl, (Cp-Cg)-alkynyl, O-(C-Ce)-alky! 0-CO-(C;-Cg)-alkyl,
0-CO-(Cy-Cg)-aryl, O-CO-(C1-Cg)-heterocyclyl;

PO3H;7, P(O)(Oalkyl)y, (Ci-Ce)-alkylene-P(O)(Oalkyl)y, O-P(O)}OH),, O-P(OY(Oalkyl)a,
SO3H, SOy-NHy, SOpNH(C1-Cg)-alkyl, SON[(C1-Cg)-alkyl]a S-{Cy-Cg)-alkyl,

S-(CHa)p-aryl, S-(CHy)y-heterocyclyl, SO-(Cy-Cg)-alkyl, SO-(CH3)y-aryl, SO-(CHa)p~
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25 O-CO-(C1-C6)-aryl, O-CO-(C1-C6)-heterocyclyl; PO3H2.
P(O)(Oalkyl)2, (C1-C6)-alkylene-P(O)(Oalkyl)2, O-P(O)(OH)2,
O-P(O)(Oalkyl)2, SO3H, S02-NH2, SK%ZNH(CI-CG)-aIkyI,
S02N[(C1-C6)-alkyl]2, S-(C1-C6)-alkyl, S-(CH2)n aryl, S-(CH2)n
heterocyclyl, SO-(C1-C6)-alkyl, SO-(CH2)n aryl, SO-(CH2)ii 44
hetIELSIAEY &Y, SO, (C1-GB) k. B2 CHANYL S (BHZ) yelyt , SO,-
hetérocyclyl, S02- NH(CH2)n aryl, S02-NH(CH2)n heterocyclyl,

NH%@I%&'}L(@%@%%{@E@%%é@?ywﬂ@‘zlr@%atkwéé%ﬁmﬂﬁn»aryl, SOy-

heterocyc n-aryl)2, SO2-N((CH2)ri (heterocyclyl)2 where n

> D the-anddadicaton heterocyglistadicah asy 081 9, -
N((Q%Egg%g %%@%gt)v’&ige by ﬁ B?,QOHE, CF3, sgg}%\loz,%ﬁ(oc%s,

‘ (he@fég(slfcﬁ?@uﬂélw %ag@e'@”ﬁ%; NH7he; SN NS hbttdcyclic radical may be
NH-(CI-C6

)-alkyl, N('(C1-C6)-alkyl)2, NH({C1-C7)-acyl, NH-CO-
sub%(ﬁla%@?'ﬁ{'u}}l%@@té@te@,@ﬁ,lKYE3NSF9®J@5yICNtb@®5h@t@mcygwhiky1,
NH-COO- aryl, NH-COO-heterocycIyI, NH-CO-NH-(C1-C6)-alkyl),
(C I\l@;@(‘ﬁ@l—h@{ 1, NH-CO-NH 10 heterocyclyl, _
]N[ -C6)-alkyl]-CO-(C1-C6)-alkyl, N[(C1-C6)-alkyl]-COO-(CI-C6)-alkyl,
| Y6 NEEAICRI el QReEe ey ClyLC)-acyl, NH-CO-
Caﬁlﬁ%{(@ﬁ%%?-alky ]-I?Zﬁ:(g)(()(?{aryﬁ?,\lN[ Cl-é%)ﬁ(@%@%%%ﬁgro%yc&?cy
(cﬁb@!ﬁﬁ?&%ﬂﬁlh@@zw:@}a@@rﬁuﬁb@@ﬂ@i-ﬁﬁ)@@mh@@:W@rNH—coo-
[(Ci-C6)-alkyl]-CO-NH-heterocyclyl, N[(C1-C6)-alkyl]-
aryE RN SR ralk o R NG G Bl kyl]-CO =N L 08 ) eatkydHaawl, NI-CO-NH-
N[(C1-C6)-alkyl] 15 CO-N((CI-C6)-alkyl)-heterocyclyl,

hefHEEHE l@/ﬂkﬁ-‘g@a&@p@@rM{%ﬁcﬁkﬁ!mﬂﬂc@mN(MRS&I@@GV%—%MIK%
N(aryl)-CO-(C1-Co6)-alkyl, N(heterocyclyl)-CO-(CI-C6)-alkyl, N(aryl)-

N[EOQ-{Cah& Btk (Reteacy sl DA (Keteket)eitidy NN (Bl S aily O O-

N(heterocyclyl)-CO-aryl, N(aryl)-COO-aryl, N(heterocyclyl)-COO-aryl,

ar N RIYD-CQ N (E OOk N hatemay el GONHICINEB) k) -alkyl),
N(aryl)-CO-NH-aryl, 20 N(heterocyclyl)-CO-NTH-aryl,

N[M%f@'%)ﬁé@smC@-@@:%M'm@{f@é?mﬁqumm«@bEﬁlzalw[121-<36>-a1ky11»~
N(aryl)-CO-N[(C1-C6)-alkyl]-aryl, N(heteroeyclyl)-CO-N[(C1-C6)-

cotuliop Manh Q) AN YAGAMBME, BUC:-Co)-allol-
COwN((Cg—C6)—&11;y§.)—heterocyclyl, N[(C1-Cg)-alkyl]-CO-N(aryl)z, NI(C1-Cg)-alkyl]-CO-
N(heterocyclyl)y, N(aryl)-CO-(Cy-Cg)-alkyl, N(hetcrocyclyl}CO-(C;-Cﬁ)-alkyl, N(aryl)}-
COO-(C1-Cg)-alkyl, N(heterocyclyl)}-COO~(C1-Cg)-alkyl, Naryl)-CO-aryl,
N(heterocycly)-CO-aryl, N(aryD)-COO-aryl, N(heterocyclyl}-COO-aryl, N{aryl)-CO-NH-
(C;-Cg)-alkyl, N(heterocyelyl)-CO-NH~(Cy-Cg)-alkyl, N(aryl)-CO-NH-aryl,
N(heterocyelyl)-CO-NH-aryl, N(aryl)-CO-N((C1-Cg)-alkyl)y, N(heterocyclyl)-CO-
N((C1-Cg)-alkyl)z, N(aryl)-CO-N[(C1-Cg)-alkyl]-aryl, N(heterocyclyl)-CO-N{(C1-Cg)-
alkyl]-aryl, N(aryl}-CO-N{aryl)p, N(beterocyclyl)-CO-N(aryl);, aryl, O~(CHyjp-aryl,
O-(CHjy)y-heterocyclyl, where n may be 0 — 6, where the aryl or heterocyciyi radical may

be substituted one to 3 times by F, CI, Br, I, OH, CF3, NO», CN, OCF3, 0-(C;-Cg)-alkyl,

(C1-Ce)-alkyl, NHa, NH(C1-Cg)-alkyl, N((C1-Ce)-alkyl)z, SF5, SO,-CHz, COOH, COO-
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0-(CH2)n heterocyclyl, where n may be O - 6, where the aryl or ,
heterocyclyl radical may be substituted one to 3 times by F, Cl, Br, |, OH,
CF3, N02, CN, OCF3, 0-(CI-C6)-aIkyh§25 (CI-C6)-alkyl, NH2,
NH(C1-C6)-alkyl, N((C I -C6)-alkyl)2, SF5, S02-CH3, COOH, COO 45
(C1-C6)-alkyl, CONH2. R3, R4, R5, R6 independently of one another H,
(Cﬁ;&hiﬁ{;i,lc@ﬁ}&%, NO2, CN, OCF3, (C1-C6)-alkyl, O-(C1-C6)-alkyl; 5
and of the physiologically tolerated salts thereof, for producing a
medicament for the treatment of the metabolic syndrome. 3. The use of

the compounds of the formula | as claimed in clai rein the
R3,RéaRihgLare Ri@?@?@%?@ﬁ’é@@?%@% ) Ilg%ﬁ%ﬁ C[p3’ 1&82 CN,
(C2-C20)-alkynyl, (C3-C7)-cycloalkyl, 15 where the alkyl, alkenyl, alkynyl
and cycloalkyl rad i ﬁ%'%‘%ﬁﬁgiﬁf{&&@'ﬁﬁ%ore times by F, Cl, Br,
I, CF3, NO2, N3, CN, COOH, COO(C1-C6)alkyl, CONHZ2,
CONH(C1-C6)alkyl, CON[(C1-C6)alkyl]2, (C3-C7)-cycloalkyl,
and(GIHE TB)yitiylsi(@Ry OB yrattickenils (C2=CojalipdyriogCmesyanyl; for the

-CO-(C1-CB)-allkyl. O-GO-(C1-C6)-aryl, NH2, NH-(C1-C6)-alkyl,
treal%?@%%?éﬁ%%zg,%—%&%ﬁé? ~acyl, NH-CO-(C1-C6)-alkyl, 20

NH-COO-(C1-C6)-alkyl, NH-CO-aryl, NH-COO-aryl,

NH-£Q NE Gl SOk Rk NHRCR: imed in clai in the
N[ 2 yg@ﬁ%‘%@é@%a%%ﬁ%%%%)%aik@ll]ficrb%%l(%f-’c?é%?rglﬁﬁ
medfit@s-4@6)-alkyl]-CO-aryl, N[(C1-C6)-alkyl]-COO-aryl,

N[(C1-C6)-alkyl]-CO-NH- (C1-C6)-alkyl), N[(C)-C6)-alkyl]-CO-NH-aryl,

N[(CI-C6)-alkyl]-CO-N((C1-C6)-alkyl)2,
R1IN[(CL-C6)-alkyl]-CO-N((CI-C6)-alkyl)-aryl, N[(C1-C6)-alkyl]-CO-N(aryl)2,

N(aryl)-CO 25 (C1-C6)-alkyl, N(aryl)-COO-(C1-C6)-alkyl, N(aryl)-CO-aryl,

N(aryl)-CO-NH-(C1-C6)- alkyl N(aryl)-CO-NH-aryl,

R2N(aryl)-GOr Ny GI-D8alky )2, (N earyh G QNG r el alkyl{a+l)-cycloalkyl,
N(aryl)-CO-N(aryl)2, aryl, O-(CH2)Il aryl; )
where the alkyl, alkenyl, alkyny! and cycloalky! radicals may be substituted one or more

times by F, Cl, Br, [, CF3, NO3, N3, CN, COOH, COO(Cy-Cglalkyl, CONHy,
CONH(C-Cgalkyl, CON[(C1-Celalkylly (C3-Cq)-cycloalkyl, (C1-Cyp)-alkyl, (Co-Ce)-
alkenyl, (C2-Cg)-alkynyl, O-(C1-Cg)-alkyl, O-CO-(C-Cg)-alkyl, O-CO-(C1-Cg)-aryl,
NH», NHA(C;-Cg)-alkyl, N((C;-Cg)-alkyl}y, NH(C1-C7)-acyl, NH-CO-(C1-Cg)-alkyl,
NH—CO.O—(Cl—C6)~aIky§_, NH-CO-aryl, NH-COO-aryl, NH-CO-NH-(C1-Cg)-alkyl),
NH-CO-NH-aryi, N[(C-Cg)-alkyl]-CO-(C1-Cg)-alkyl, NI(C1-Cg)-alkyl]-COO-(C+-Cg)-
alkyl, N[(C1-Cg)-alkyl]-CO-aryl, N[(C1-Cg)-alkyl]-COO-aryl, NI(C;-Cg)-alkyl]-CO-NH-
(C1-Ce)-alkyl), N[(C1-Cg)-alkyl]-CO-NH-aryl, N[(C;-Cg)-alkyl]-CO-N((C1-Cg)-alkyl)z,
N[(C;-Cg)-alkyl]-CO-N((C-Cg)-alkyl)-aryl, N{(C1-Cg)-alkyl}-CO-N(aryl)z, N(aryD)-CO-
(C1-Ce)-alkyl, N(aryl)-COO-(C1-Cg)-alkyl, N(aryl}-CO-aryl, N(aryl)-CO-NH-(C1-Ceg)-
alkyl N(ary!)-CO-NH-aryl, N{aryl)-CO-N((C1-Cg)-alkyl), N{aryl)}-CO-N[(C-Cg)-alkyl]-

aryl, N{aryl)-CO-N(aryl),, aryl, O-(CHy)y-aryl;
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46 R3, R4, R5, R6 independently of one another H, F, Cl, Br, I, OH, CF3,
NO2, CN, OCF3, (C1-C6)-alkyl, O-(C1-C6)-alkyl; and of the
physiologically tolerated salts thereof, for producing a medicament for the
5 treatment of the metabolic syndromAé 4. The use of the compounds of
the formula 1 as claimed in claim 1, wherein the meanings are to RI H;

R3, g% ﬁgslﬁﬁlo)'a'kiﬂdég&f&ﬁ% alkenyl{(GR:CAO)atky Ryl nbare the Rtsyl.CN,

kenyl and alkynyl radicals maybe substituted one or more times by F, Cl,
Br, CF3, NO2, 1~CC ]d:@ kyh C7)-cycloalkyl,
(C1-C10)-alkyl, %\dg%%%—l'kce%n%%)g’(cz- G%Ié%’, 0-(CI-C6)-alkyl,
0O-CO-(C1-C6)-alkyl, O-CO-(CI-C6)-aryl; R3, R4, R5, R6 independently of
one another H, F, (C1-C4)-alkyl: and of the physjologically tolerated salts
and TR S S TS R SR 0 2 B T G e S
treaBYBErOMEe Mol Kiseelitosmeompounds of the formula | as claimed in any
of claims 1 to 4 and of the physiologically tolerated salts thereof for
producing a medicament for reducing 25 plasma lipids. 6. The use of the
4. compruResofthesfappulad astataionedtin lanycbficlains damd anterfrttibe
physiologically tolerated salts thereof for producing a medicament for
meGdgeitly plasma free fatty acids (FFA). 30 47 7. The use of the
compounds of the formula | as claimed in any of claims 1 to 4 and of the
physiologically tolerated salts thereof for producing a medicament for

reducing~plasma glycerol. 5 8. The use of the compounds of the formula |
as claimed in any of claims 1 to 4 and

R2 (C1-Cyp)-alkyl, (C2-Cro)-alkenyl, (Co-Cyg)-alkynyl, where the alkyl,

alkenyl and alkynyl radicals may be substituted one or more times by F, Cl, Br, CF3, NOs,

CN, COOH, COO(C1-Ce)alkyl, (C3-Cp)-cycloalkyl, (C1-Cig)-alkyl, (Co-Cg)-alkenyl,

(C-Cg)-alkynyl, O-(C1-Cg)-alkyl, O-COA(C1-Cg)-alkyl, O-CO-(C1-Cg)-aryl;

R3, R4, R5, R6 independently of one another H, F, (C1-Cy)-alkyl;

and of the physiologically tolerated salts thereof, for producing a medicament for the

treatment of the metabolic syndrome.

5. The use of the compouﬁds of the formula I as claimed in any of claims 1 to 4 and

of the physiologically tolerated salts thereof for producing a medicament for reducing

plasma lipids.

6. The use of the compounds of the formula I as claimed in any of claims 1 to 4 and

of the physiologically tolerated salts thereof for producing a medicament for reducing

plasma free fatty acids (FFA).
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of the physiologically tolerated salts thereof for producing a medicament
for reducing plasma triglycerides. 9. The use of the compounds of the
formula | as claimed in any of claims Ite,4 and 10 of the physiologically
tolerated salts thereof for producing a medicament for the prophylaxis of
type 2 diabetes. 10. The use of the compounds of the formula | as claimed

7. in any GhelaimsfIito sbandusitied hhylsioradicany dsisredds aurts trsigwt fdp 4 and
roducing a medi fonthe, reatment. 15 of diahetic dyslinideniducin
Of%%Eﬁéﬁf‘%cﬁﬁé‘gﬁ%%}g%ﬁgngOPROPA B ACID DERIVATIVES FOR  ©
plaRRODWEING DRUGS FOR USE IN THE TREATMENT OF METABOLIC
SYNDROME Abstract The invention relates to the use of substituted

cyclopropane acid derivatives and their physiologically qcce'ptable salts
8. for prodifeingadriigs fomusaiinishe theafomantaok setaiseitingpyrdpigims 1 to 4 and

cearding to,the Invention. the sampeynds offormula,d)iuhisrein heducing
Ofsuco%qﬁ lﬁle%?glgrae 3c(jte %re%ggg%ndicated, and their r%lgysioloéically acceptable
plmsaltstagd wsedefor producing a drug for treating metabolic syndrome. [err]

9. The use of the compounds of the formula I as claimed in any of claims 1 to 4 and
of the physiologically tolerated salts thereof for producing a medicament for the

prophylaxis of type 2 diabetes.

10. The use of the compounds of the formula I as claimed in any of claims 1 to 4 and
of the physiologically tolerated salts thereof for producing 2 medicament for the treatment

of diabetic dyslipidernia.
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USE OF SUBSTITUTED CYCLOPROPANE ACID DERIVATIVES FOR PRODUCING
DRUGS FOR USE IN THE TREATMENT OF METABOLIC SYNDROME

Abstract

The invention relates to the use of substituted cyclopropane acid derivatives and their
physiologically acceptable salts for producing drugs for use in the treatment of metabolic
syndrome. According to the invention, the compounds of formula (), wherein the
substituents are defined as indicated, and their physiologically acceptable salts are used
for producing a drug for treating metabolic syndrome.




