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WO 2007/131619 1 PCT/EP2007/003803 Description -
wo 208 BtRiglhenyl-pyrimidinyl-oxy or -mergapto substituted carboxyli®acids2007/603863
method for the production and use thereof as medicaments 5 The
invention relates to 4,5-diphenylpyrimidinyloxy or -mercapto-substituted
Descripdipxylic acids and their physiologically tolerated salts. Compounds of
similar structure have been described in the prior art (see WO
2004/029204). 10 The invention was based on the object of providin
4:3-DigliripdundEnified dispriy aetrurpaihttamy darRadiEmsids Theteder the
produbtashiBrRatticuiareter inehp@yghrampounds suitable for the treatment of
hyperglycemia and diabetes. 15 The invention therefore relates to
compounds of the formula |, (RI')~rN"V'WIly OH (RZ)m /O in which
The idREnMORAINGS 368t 20dRMdRZ1EpRRASEBIY 6f anerapatbentGitd)alkdx ylic
.. O-(Ci-C6)-alkyl, NH2, NH(C1-C4)- alkyl, N[(C;-C4)-alkyl]2, OH, CN, F, ClI,
acids phd Hie5h BRYHOPECHE EASGHEICHE where alkyl may be substituted one
or more times by F, Cl, BrorCN; 25n0,1,2,3,40r5 mO0,1,2, 3,40r
5; VO, S, SO or SO2; 30 W bond, (Cj-C7)-alkylene, (CZ-C?)%?Iken lene
Compgiages 6 7RG AR SIREF RN SO IS IBYS DISE 70D HOBKEZ 9204
alkylene, alkenylene and alkynylene may be substituted one or more
.times by R3; X mono-, bi- or tricyclic (C3-C12)-cycloalkyl ring, where the
The 1%W88ka%ﬁﬁa%%9n the object of providing compounds which display a

therapeutically utilizable effect. The object was in particular to find novel compounds suitable

for the treatment of hyperglycenia and diabetes.

The invention therefore relates to compounds of the formula I,

in which the meanings are

R1,R2 independently of one another (C,;-Cyg)-alkyl, O-(C-Cg)-alkyl, NHy, NH{C-Cy)-
alkyl, N[(C;-Cy)-alkyl],, OH, CN, F, Cl, Br, O-phenyl, CF;, OCF; or OCHj,

where alkyl may be substituted one or more times by F, Cl, Br or CN;

n 0,1,2,3,4o0r5;
m 0,1,2,3, 40135
Vv 0, S, SO or SO;;

W bond, (C;-Cq)-alkylene, (C,-Cy)-alkenylene or (C,-Cq)-alkynylene, where
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35

R3

R4

5 be substituted one or more times by R4; Y bond, (C1-C4)-alkylene,

| w0 200B23@AP-alkenylene or (C2-C4)-alkynylene, where ailcylene, allernylaneo7/603803

and alkynylene may be substituted one or more times by R3; 10 R3 NH2,
NH(Ci- C4 -alkyl, N (Cl C4)-alkyl]2, F, CI, Br, CN, OH, O-(Ci-C6)-alkyl,
(Ci-C6)-alkyle %gyéﬁnéﬁpﬂcﬁl @W@%‘}%WWIW@H@P@%I@F&&W Sfers by
alkynyl may be substituted one or more times by F, Cl, Br or CN; 15 R4 F,

Cl, Br, CN, (Ci-C4)-alkyl or O-(Ci-C4)-alkyl, where alkyl maybe

substituted one or more times by F, Cl, Br or CN; and the physiologically

tolerated,galts thereofi 90 Referense js1gent E%%Olmﬁé}'éﬂﬂé &fAb8Iky1 ring may
e 10

formula | in which one or more radicals have th lowing meanings: R1,

R2 indef8ridySHilEHoms ahowr:imesds)Rdikyl, 0-(Ci-C6)-alkyl, NH2,
NH(Ci-C4)- 25 alkyl, N[(Ci-C4)-alkyl]2, OH, CN, F, Cl, Br, O-phenyl, CF3,
OCF3 or OCH3, where alkyl may be substituted one or more times by F,

Cl, Br orkoRAGr- s pakyleis §Caamadkonyens of Br sCar g idrsoviwre
bond, (Chieylaplkipagé62a6d HREAURNE A KA aller RS 8 fmes by

35 alkylene, alkenylene and alkynylene may be substituted one or more
times by%'o 2007/131619 3 PCT/EP2007/003803 R3; X mono-, bi- or
tricyclic (C3-C12)-cycloalkyl ring, where the cycloalkyl ring may be

bstituted by R4; 5 Y bond, (Ci-C4)-alkyl
(€2 T e S AN Uy b, ey Gl

and alkynyleng-may be-substias, poe oL MeraIlimes MheR3ilkyl, alkenyl and

alkynyl may be substituted one or more times by F, Cl, Br or CN;

F, Cl, Br, CN, (C,-Cy)-alkyl or O-(C;-Cy)-alkyl, where alkyl may be

substituted one or more times by F, Cl, Br or CN;

and the physiologically tolerated salts thercof.

Preference is given to compounds of the formula I in which one or more radicals have the

following meanings:

independently of one another (C;-Cg)-alkyl, O-{C;-Cg)-alkyl, NHa, NH(C;-Cy)-

RI,R2
alkyl, N[(C:-Cy)-alkyl]z, OH, CN, F, Cl, Br, O-phenyl, CF3, OCF; or OCH;,
where alkyl may be substituted one or more times by F, Cl, Br or CN;

n 0,1,2,3,40r5;

m 0,1,2,3, 4o0r5;

A% O, S or SO;

W bond, (C,-Cy)-alkylene, (C,-Cy)-alkenylene or (C,-C-)-alkynylene, where

alkylene, alkenylene and alkynylene may be substituted one or more times by
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10 R3 NH2, NH(Ci-C4)-alkyl, N[(Ci-C4)-alkyl]2, F, CI, Br, CN, OH,

WO 20HBid2H)-alkyl, (Ci-C6)-alkyl, (C2-C®)-alkenyl or (C2-C6)-allcypyir wihene 003803

R3

R4

alkyl, alkenyl and alkynyl may be substituted one or more times by F, Cl,

Br or CN; R4 F, Cl, Br, CN, (Ci-C4)-alkyl or O-(Ci-C4)-alkyl, where alkyl

maybe RSsubstituted one or more times by F, CI, Br or CN; and the
physiologically tolerated salts thereof. 20 Particular preference is given to
compounds of the formula | in which one or more radicals have the _
followingtHeemiPigsT RiCHAGHGerfenterthydk shangnsthee (o ceepdigyring may
O-(Ci-Cosalipd QM & e Bf@siligRyl, CF3, OCF3 or OCH3; 25 n
0,1,2,3,40r5; mO0, 1,2, 3,4 or 5; 30 V OorS; W bond or (Ci-C7)-allylene;

X mono-, bi- or tricyclic (C3-CI2)-cycloallcyl ring, where the cycloalkyl ring

may W 7 / Y/ i r

o timeb by R ¥ bk o (1G4 akyione 5 s b Ol e G e
(Ci-C4)-alkylgroienya alirepiRBegRYEiBfoYIREI tedcragey Bints times by
thereof. £8.Very particular preference is given to compounds of the

formula | in which one or more radicals have the following meanings: RI.,

R2 independently of one another (C-C6)-alkyl, O-(Ci-C6)-alkyl, OH, CN, F,

Cl, Br, ONgnenyi1(©F3, DRE3 MR- MR 0; FNCY; BROMOML B YE -Co)-alkyl,

bond or %Ci-C??-aIkerne; .
C;-Cg)-alkyl, (C:-Cy)-alkenyl or {(C,-Cg)-alkynyl, where alkyl, alkenyl and

alkynyl may be substituted one or more times by F, Cl, Br or CN;

F, Cl, Br, CN, (C;-Cy)-alkyl or O-(C,-Cy4)-alkyl, where alkyl may be

substituted one or more times by F, C1, Br or CN;

and the physiologically tolerated salts thereof.

Particular preference is given to compounds of the formula I in which one or more radicals

have the following meanings:

R1,R2 independently of one another (C;-Cg)-alkyl, O-(C-Cg)-alkyl, OH, CN, F, Cl,

m

Br, O-phenyl, CFs5, OCF; or OCHj;

0,1,2,3,4o0r5;

0,1,2,3,4o0r5,;

QorS;

bond or (C,-Cq)-alkylene;

mono-, bi- or tricyclic (Cs-Cqa)-cycloalkyl ring, where the cycloalkyl ring may
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X mono- or bicyclic (C3-C12)-cycloalkyl ring; 25 Y bond or
w0 20081364%-alkylene; and the physiologigally tolerated salts thereofec3@e2007/003803
radicals or substituents may occur more than once in the compounds of
the formulae I, they may all independently of one another have the stated
meanindaftPBatitiehABAIG @S biha%ikyl, alkenyl, alkynyl, alkylene,
alkenylene and alkynylene radicals in the radicals W, Y WO 2007/131619
5 PCT/EP2007/003803 RI, R2, R3 and R4 may be either straight-chain or
Y prancheBontheritfvehtion Fel&hss to compounds of the formula | in the form
of their salts, racemates, racemie mixtures and pure enantiomers and
diastereomers and mixtures thereof. 5 Physiologically tolerated salts are,

‘R4 pecausdtelr 361Gt nwamkys ﬁr@aﬁgﬂtﬁahatﬁ%déof the initial or basic

compounds, particularly suitable for medical applications. These salts
must have a physiologically tolerated anion or cation. Suitable

and t}ﬁlﬁ'ﬁ@iﬁ}@%&ﬂﬁﬁéﬁ?&%&ﬂié id thefaftfon salts of the compounds of the
invention are salts of inorganic acids such as 10 hydrochloric acid,
hydrobromic, phosphoric, metaphosphoric, nitric, sulfonic and sulfuric
acids, and organic acids such as, for example, acetic acid,

Very PAazeneptiniecbenzrics etismeshanespifenisfumarie, 08It or more
g ag{ colic, isethionic, lactic, lactobionic, maleic,. malic, methanesulfonic,
radic

i OB RS HfSRIESNd tartaric acids. The chlorine salt is
particularly preferably used for medical purposes. 15 Suitable
hysiologically tolerated basic salts are ammonium salts, alkali metal salts

RL Resuch asTEGRIMFAN Yorassriheatfsy Gakaling. ddith etz §xh< Bubivat: C1.
-magnesiBM@IheCIan, Ials), gincsalts, and salts of trometamol
(2-amino-2-hydroxymethyl-1,3-propanediol), diethanolamine, lysine,
arginine, choline, meglumine or ethylenediamine salts. 20 Salts with a

n  physiologjcally untolerated anion or cation likewise belong within the
framework of the invention as useful intermediates for preparing or
purifying physiologically tolerated salts and/or for use in nontherapeutic,

m for example in vitro applications. A further aspect of this invention are
prodrugs of the compounds of the invention. Such

\Y Oor§;

W bond or (C;-Cy)-alkylene;

X mono- or bicyclic {C5-C;a)-cycioalkyl ring;
Y bond or (C;-Cy)-alkylene;

and the physiologically tolerated salts thereof.

If radicals or substituents may occur more than once in the compounds of the formulae 1, they

may all independently of one another have the stated meaning and be identical or different.

The alkyl, alkenyl, alkynyl, alkylene, alkenylene and alkynylene radicals in the radicals W, Y
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25 prodrugs can be metabolized in vivo to a compound of the invention.

wo 20bheseprodrugs may themselves beaactive or not. The compoupds/pbiter 003803
invention may also exist in various polymorphous forms, e.g. as
amorphous and crystalline polymorphous forms. All polymorphous forms

R1, Rgs Mreapd R ouioke sohsecrdmgthaneomniviangberbelong within the
framework of the invention and are a further aspect of the invention. All
references to "compound(s) of formula (1)" hereinafter refer to

The insisiiRELITRST & arenpermdie { el medkridadivefem drfakeatssapmates.

racemPOMBRRLDNSNE N 28 JRSEIRRINSIE N MR G IRT 8RB es thereof,
PCT/EP2007/003803 The compounds of the formula (1) and the

physiologically tolerated salts thereof represent ideal pharmaceuticals for

Physitheuttanimset ot elavated liRid congrntralionsiy the tiacd dhemetabelic of the

syndrome, diabetes, insulin resistance, dysregulation of LDL, HDL and

mitiah\pf BRsisreapRAdRAM SISH BB raERbEPTipIacisat apBlisAt onsordisss, salts must
have £5RESANYBYPERIdRMIAn bR coMBRUSEEH R thesformulali sanaisa ke

_.administered in combination with further active ingredients. The amount
additigh satis AbBGITaBPRtAaRL (s Hecasear i akhRVE e FEd BisTbatcal
hydro8fieslc 40 deRends-ania pumben9t faciarhdgiexampledha,gBeLified sulfuric

. compound chosen, the intended use, the mode of administration and the
acids, il CAERBIN AT BithaspETenemre-dSry veee b eymerIfP Mo Rs papigecitric,

ethanfEQMoRid, Mehiid 09Beh (Y RIS_BY dr e dnf g derRO1meRSTiHana8d, Relic,
kilogram of body weight, for example 0.1-10 mg/k /daﬁf.?Tablets or

methaugsiedcr 45 TBistarC ismesidfnple 2RO MTBEE 361900 FiFiBiaa iy Hrism

particQ182yteromdyeednereaexiskdd therapy of the abovementioned
conditigns, the compounds of formula (1) may be used as the compound

Suitable nkysinl ogisr Y Prarsd BRF 1 YHE fEFATBRLNHEh e Al wakbbitioch 23

sodiuMith@porcsepialle catlehind be-camies s (afCom st b aeeepiableciim
the sense that it is compatible with the other ingredients of the

salts) CHRTTGSI it T HOTHRF R Hor e Pl EURA e - RFABFIFS e

diethan st @y, & linuicharhioath andiie prefaiabiydomomatadavith theserpmpound
as a 20 single dose, for example as a tablet, which may contain from
0.05% to 95% by weight of the active ingredient. Other pharmaceutically

Salts ?@ﬁyglfﬁ%t;ﬁ&rs]geakm aﬁtﬁkﬁm&ﬁlahmﬁ IQSehtor mﬁ?@ﬁi@@m@ag campotHadsaafework
... formula (1). The pharmaceytical compositions of the invention can pe
of theRORER By 5H A BTN G RREAt eawm&wagéeﬂm%wa%geﬁmﬂﬁwed

salts Q161900 1se in nontherapeutic, for example in vitro applications.

A further aspect of this invention are prodrugs of the compounds of the invention. Such
prodrugs can be metabolized in vivo to a compound of the invention. These prodrugs may

themselves be active or not.

The compounds of the invention may also exist in various polymorphous forms, ¢.g. as
amorphous and crystalline polymorphous forms. All polymorphous forms of the compounds
according to the invention belong within the framework of the invention and are a further

aspect of the invention.

All references to “compound(s) of formula (I)” hereinafter refer to compound(s) of the

formula (I) as described herein, and the salts and solvates thereof as described herein.
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mixing the ingredients with pharmacologically acceptable carriers and/or
WO 208xaipients. 25 Pharmaceutical compgsitions of the invention arerttiDge2007/003803
suitable for oral and peroral (for example sublingual) administration,
although the most suitable mode of administration depends in each
individual case on the nature and severity of the condition to be treated

The céRgoRtNe Ratwsealithe compeupd obiapmpula, (bl dsed ﬁl%ﬂé@@@?@fﬂesem

Coated formulations and 30 coated slow-release formulations also belong

ideal phitpprasatiralh & dhe BradasRlehtsHateskErirbsras satgenY & dBRIDIgAd: the
metal@AStEmiGaT et iraRt farmulatiangaRuitable.conlingsoesistam Do §asWicDL or

juice comprise cellulose acetate phthalate, polyvinyl acetate phthalate,

cardiqypachlasispisipRe A A IBSER BRA e trerarite b Hiassipfdemial

The cBMgbasaviraeit anchmelymathaseiaiginerePy (b3S i4n with further
PCT/EP2007/003803 Suitable pharmaceutical preparations for oral

activefggipiigittion may be in the form of separate units such as, for example,
capsules, cachets, suckable tablets or tablets, each of which contains a
defined amount of the compound of formula (1); as powders or granules;

The agownt of fiEPFUICUIS RIS Hhh BRFGEHIY (OratBiRiG IBe de g Jp sisal fifect
deper@i-iir WateRh Wt riis, hesaigion thEnese: ferasHioscMaY: adaligashed use,
mentioned, be prepared by any suitable pharmaceutical method which

the mild JH AR SHER P ARCHT A S AU SRS R dbarpiieRtarHs daiiidRshisy
gener€RNsistRirone: IroRaTe agd o ingredienls) aboought iInEnGaRiaek day and

he compositions are generally produced by uniform and homogeneous

per kiTﬂﬂs{ma BF PR AR IR GramB Wit Ana e Sht/ drhsEI uroRises gy contain,

for ex@arpR(, fafienvohich the R austisisiaped f2necessaryk s plohByRRIpIe:
let can be produced by compressing or moldin wder or

theraggy G e o SR AR 6 SO PAB i R O e S srdes e

comptigiédightshuCaspiessediablets ¢can fbepoaduyaesinctablelingdi@sition with an
compound in free-flowing form such as, for example, a powdey or, ,

e AT e AT Rt SR AGFRGHUAR CYRETE 8 e ghppatble

with thedipeoneeldnore) surfaagradtive/dispensin g agenl(8)ritha suitabiehealth. The

. machine. Molded tablets can be praduced by molding the compound,
carrel e A€ BRSPS WIS HEE TR A TR R RO e e o o
singlestisiah imeachiie. &2 hanriaceuiical rmempositio i i cs %y eosiftalle faright of the

. peroral (sublingual) administration 20 comprise suckahle tablets which
ety S e DR BFRSHHCRL A 3 PO T e B preser
mcluding other compounds of formula (I}. The pharmaceutical compositions of the invention

can be produced by one of the known pharmaceutical methods, which essentially consist of

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

Pharmaceutical compositions of the invention are those suitable for oral and peroral (for
example sublingual) administration, although the most suitable mode of administration
depends in each individual case on the nature and severity of the condition to be treated and
on the nature of the compound of formula (I) used in each case. Coated formulations and
coated slow-release formulations also belong within the framework of the invention.
Preference is given to acid- and gastric juice-resistant formulations. Suitable coatings resistant
to gastric juice comprise cellulose acetate phthalate, polyvinyl acetate phthalate,
hydroxypropylmethylcellulose phthalate and anionic polymers of methacrylic acid and methyl

methacrylate.
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normally sucrose and gum arabic or tragacanth, and pastilles which

WO 20006Be the compound in an inert base such as gelatin and glycarebor7/003803
sucrose and gum arabic. Combinations with other medicaments 25 The
compounds of the invention can be administered alone or in combination
with one or more further pharmacologically active substances which

Suitatl@¥8afRlexARRIBrana{iGia EHeRs. ANIMEIARBHGHS LEBRRGEHRN of separate
- disorders frequently associated therewith. Examples of such

units shelyisa fE RISTHRCSBRDS HiSdreARTEhIEURIFRES IBRIERHBER s cere of which
contaidBidighetieamsnaciivadngradinnis ferdhadreaimans &f dyslipidemiass 3

_antiatherosclerotic medicaments, 4. antiobesity agents, WO 2007/131619
solutignme $)ENSDYOT IHFISTRIS A AITHRAMASNS K/ Rith &l itige didrits BaigE Ay &vater-in-

oil enlBGISAIaMS SRRSO LIAISNANLINeRSd /b APLLREIBYtG RGNS 1o

ingredients 8. active ingredients for the treatment of high blood pressure

pharmacgubichlBaRHE MBI o teetretRanFEIte i raiyFe et on ey e carrier

(whicHBEadientssfer e bealtenlianiel prevention ol-coreplicatians sadsed by
diabetes or associated with diabetes. Th{eg can be combined with the

compe PSSR MR B Rt farm als PPrRERRenNgs raixipg gf the active

ingrecBYREVEISTCI RMMQVRMBe R Hievedieciondmanisiation Rhibe @eth8duct is shaped if
ingredient combination can take glace either by separate administration

necesgiiihe AtiveTiRGIBtEnEs 1B PatRAURF AR FOMP G BIagktng 2 powder
or graRPEHEESHE JWhiISHLARIWIRiY S RcHNe INQrediLRisHRRISSENbI DGredients.

harmaceutical preparation. 15 Further examples of active ingredients

Compg‘a?ﬁgsl@‘f&%ﬁ%ﬁmﬁgﬁ%%?mc@éﬁ% Bastrupgundia Ateste W uch as,

for exatgpreentionadrinrtheurote biste2dG8ophaptanilal aliweightieeducing:, inert
.._agents/appetite suppressants which are mentioned in the Rote Liste 2006
dﬂuef&r?ﬁﬂf@f G0 PR BRI SO SG AGRHRENAREEH S @ SRR S R Bitehing dolded

tablet20Q6behaptesdByyheydmayRe-ompound, which is in powder form and is moistened

with an inert liquid diluent, in a suitable machine.

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

in an inert base such as gelatin and glycerol or sucrose and gum arabic.
Combinations with other medicaments

The compounds of the invention can be administered alone or in combination with one or
more further pharmacologically active substances which have, for example, beneficial effects
on metabolic disturbances or disorders frequently associated therewith. Examples of such

medicaments are

medicaments which lower blood glucose, antidiabetics,
active ingredients for the treatment of dyslipidemias,

antiatherosclerotic medicaments,

il A

antiobesity agents,
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combined with the compound of the invention of the formula I in particular

wo 2derssypergistic 20 improvement in tige effect. The active ingredignt/EP2007/003803
combination can be administered either by separate administration of the
active ingredients to the patient or in the form of combination products in

5. whithndl groraliey ot do Ve sirgisalients is present in a pharnaceutical

6. PIERREAteR-aMastof theRclive inarefisntsmentioned hereinafter are
disclosed in the USP Dictionary of USAN and International Drug Names,

7.usnpihspmbedhari VR BERGAIESHO01. 25 Antidiabetics include insulin and

8.IngUiN-ARENALINES %%Q&aﬂ&%@ﬁﬂ% bRIYOSrds8s: WWW-'Q“'[US-COWU or
HMR 1964 or those described in W02005005477 (Novo Nordisk), fast-

9. adGHYSRERC e o UBssotssBplihemIdBIE S SWh such as, for example,
1E X830 RIS f@?Hﬁ@&%ﬁ%ﬁ%??%@ﬁo%%@%&%ﬁ&?Eaused by

Oral-lynTM (Generex Biotechnology), GLP- 1 derivatives such as, for
exiphpies exenatdedirdgidtidecsisthose which have been disclosed 30 in
W098/08871 or W02005027978 of Novo Nordisk A/S, in WO01/04156 of
Zealand or in W000/34331 of Beaufour-lpsen, pramlintide acetate

They eay/hfiromRiPRn witathrcenneansts ahtredpampétetites Hopagfyédmparticular for

a syn@EiR ingpesienis: Theneratyceffegtive hynesivgamic asive arrdietmbination
include preferably WO 2007/131619 9 PCT/EP2007/003803

can tadGiRIASRTARRS, Ryl R RIS ORsiiia BRERTSaIo HR iespationt or in
the fotipgodishnadieonasralleesidasecinhipitessnnhihiers ofgheaaenre present in one

phosphorylase, glucagon antagonists, glucokinase activators, 10
pharmanayieed FERIRIEEE- 1,6-bisphosphatase, modulators of glucose

transporter 4 (GLUT4), inhibitors of glutamine-fructose-6-phosphate

amidotransferase (GFAT), GLP-1 if;l]]gonists, potassium channel openers

Furthey QXA E RS L REHTBI SSRGS LR HaVe TR e s BEP Ao 1n particular:
All antidiabetics which are mentioned in the Rote Liste 2006, chapter 12; all weight-reducing

agents/appetite suppressants which are mentioned in the Rote Liste 2006, chapter 1; all lipid-
lowering agents which are mentioned in the Rote Liste 2006, chapter 58. They may be
combined with the compound of the invention of the formula I in particular for a synergistic
improvement in the effect. The active ingredient combination can be administered either by
separate administration of the active ingredients to the patient or in the form of combination
products i which a plurality of active ingredients is present in a pharmaceutical preparation.
Most of the active ingredients mentioned hereinafter are disclosed in the USP Dictionary of

USAN and International Drug Names, US Pharmacopeia, Rockville 2001.

Antidiabetics include insulin and insulin derivatives such as, for example, Lantus® (see
www.lantus.com) or HMR 1964 or those described in WO2005005477 (Novo Nordisk}), fast-
acting insulins (see US 6,221,633), inhalable insulins such as, for example, Exubera ® or oral
insulins such as, for example, IN-105 (Nobex) or Oral-lyn™ (Generex Biotechnology), GLP-
1 derivatives such as, for example, exenatide, liraglutide or those which have been disclosed
in WO98/08871 or W0O2005027978 of Novo Nordisk A/S, in W001/04156 of Zealand or in
WO00/34331 of Beaufour-Ipsen, pramlintide acetate (Symlin; Amylin Pharmaceuticals), and

orally effective hypoglycemic active ingredients.

The orally effective hypoglycemic active ingredients include preferably
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15 97/26265 and WO 99/03861 of Novo Nordislc A/S, inhibitors of

woO 2dipentioylpeptidase IV (DPP-IV), insglin sensitizers, inhibitors ofdivaaP2007/003803

enzymes involved in stimulating gluconeogenesis and/or glycogenolysis,
modulators of glucose uptake, of glucose transport and of glucose
sulforydBFdSrption, 20 inhibitors of 1113-HSD1, inhibitors of protein tyrosine
biguaiiid@srhatase IB (PTP1B), modulators of the sodium-dependent glucose
transporter 1 or 2 (SGLT1, SGLT2), compounds which alter lipid
meglitifadspolism such as antihyperlipidemic active ingredients and
oxadi¥ilipidendg.active ingredients, 25 compounds which reduce food intake,
_ compounds which increase thermogenesis, PPAR and RXR modulators
thiazodidingdifiSngredients which act on the ATP-dependent potassium
glucoGanneiehiae; beta cells. 30 In one embodiment of the invention, the
compound of the formula | is administered in combination with an

inhibifgs s EHRCREIN RESP ISy such as simvastatin, fluvastatin, pravastatin,

glucaiOvasiatidnaiervastatin, cerivastatin, rosuvastatin or L-659699. In one
embodiment of the invention, the compound of the formula I is
glucokigasm REEYAIPTR WO 2007/131619 10 PCT/EP2007/003803 combination

inhibiveith ¢f ehelesterd-ahsampinniphibitor such as, for example, ezetimibe,
tigueside, pamaqueside, FM-VP4 (sitostanol/campesterol ascorbyl

mod%ﬂ%@m%&@&%‘?ﬁ’é‘%’%%@ﬁ?% $005042692), MD-0727 (Microbia Inc.,

inhibiWRZG080R2 R4 racwih comppuRts.as ddesesibedd1GWA2002066464
GLP Kotohuki Pharmaceutical Co. Ltd.), W02005062824 5 (Merck & Co.) or

SHHED61451 and W02005061452 (AstraZeneca AB). In one
potas@ithedifmentghthesinveniionctRe canynabngd ofithe far bl Gisclosed in WO

dministered.in  combination with a PPAR gamma agonist such as, for
97/262%@5@5287%5%8?BB&%@%‘HQ{ YPr.501, GI 262570, R-483 or
inhib#tsps QT Higstyeiditpzena)sd Ovinre pmpbodiment of the invention, the

. I,Com ound of the formula | is administered in combination with a PPAR
msuliy SHE G ist such as, for example, GW9578, GW-590735, K-111,

inhibitors of liver enzymes involved in stimulating gluconeogenesis and/or glycogenolysis,
modulators of glucose uptake, of glucose transport and of glucose reabsorption,

inhibitors of 113-HSDI1,

inhibitors of protein tyrosine phosphatase 1B (PTP1B),

modulators of the sodium-dependent glucose transporter 1 or 2 (SGLT1, SGLT2),
compounds which alter lipid metabolism such as antihyperlipidemic active ingredients and
antilipidemic active ingredients,

compounds which reduce food intake,

compounds which increase thermogenesis,

PPAR and RXR modulators and

active ingredients which act on the ATP-dependent potassium channel of the beta cells.
In one embodiment of the invention, the compound of the formula I is administered in
combination with an HMGCoA reductase inhibitor such as simvastatin, fluvastatin,

pravastatin, lovastatin, atorvastatin, cerivastatin, rosuvastatin or L-639699,

In one embodiment of the invention, the compound of the formula I is administered in
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LY-674, KRP-101 or DRF-10945. 15 In one embodiment of the invention,

WO 2timeisggTpound of the formula | is admipistered in combination Withra:p2607/003803
mixed PPAR alpha/gamma agonist such as, for example, muraglitazar,
tesaglitazar, naveglitazar, LY-510929, ONO-5129, E-3030, AVE 8042,

combingtoB 3l ALPLINEAT! Yrsay Hesdrbibion mehTae Scoore1gIs, Pemis, tiqueside,

pama@iyééégw&‘ﬂ%z{%ﬂcﬂ/@i\é%e]st%r(ﬁ%g@lrb Ogges ENRS#s Medi-Tech,

Pharmacological Sciences 28(5), 244-251, 0 In one embodiment

WO2 RN tER; 4748 "COipabifles thd RAPRAE 1 19 Aurhividiciannaunds as
descrise@Rination il EPABIslE pamisiegh.asdfar@¥ameieo0s062824

GW-501516. In one embodiment of the invention, the compound of the
(Merdfp finuf195 WRRRSRAE inarpb WotABIR AR AWith Hetsgraasei or with

MBX-2044 or other partial PPAR gamma agonists/antagonists. In one
embodiment of the invention, the compound of the formula | is

In oneyeimhrditeralah IoRRAERrGigo RIS teh faanidt bisadplinistered in
combigR@ibeate. Llofibra@.arheiinaigcn3Q, ihoaeemodimant & dbeioglitazone,

invention, the compound of the formula | is administered in combination
ITT-30knCE P REPPORiBRACE G, BV sl implitapide, BMS-201038,
R-103757 or those described in W02005085226. WO 2007/131619 11

PCT/EP2007/003803 In one embodiment of the invention, the compound
In ongeRiROAImALILT ReUMARISREY FPTRBANBMALIEH Wit ElEET pdmibiteicdden

combaiiioh R¥aneARrgpiarR MYt 85 £ sngrprebatiment, af e 00735, K-111,

invention, the compound of the formula | is administered in 5 combination
LY-6{dR R Bl Aau2BEatBtidm inhibitor (see, for example, US 6,245,744, US

6,221,897 or W000/61568), such as, for example, HMR 1741 or those as

described in DE_ 10 2005 033099.1 and DE_1.0 2005 033100.9. In one .
In ong, HRSHE BF the FNAHRSR A STBRIVBARY BrdrsHarinbis 3qguinstered in

combagministared ik comRinatianwitha pelymenicibile asid-atsahentapchizar,
as, for example, cholestyramine or colesevelam. In one embodiment of

tesaghife dnhtRSH A cotipblind o NE Totmitia PIS dafhiristred thY F 514 AVE

0847, cambinatiabadith POT/DE teceidss. ipducers(ses US®, 842 HlL2); suchais.,

for exampl
LP. Berger et a{).;eFRENDS in Pharmacological Sciences 28(5), 244-251, 2005.

In one embodiment of the invention, the compound of the formula I 1s administered in

combination with a PPAR deita agonist such as, for example, GW-501516.

In one embodiment of the invention, the compound of the formula [ 1s administered in
combination with metaglidasen or with MBX-2044 or other partial PPAR gamma

agonists/antagonists.

In one embodmment of the invention, the compound of the formula | is administered in

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

In one embodiment of the invention, the compound of the formula 1 is administered in
combination with an MTP inhibitor such as, for example, implitapide, BMS-201038,
R-103757 or those described in W0O2005085226.
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15 HMR1171, HMR1586 or those as described in W02005097738. In one

WO 20emiboeient, the compound of the fgrmmula | is administered in PCT/EP2007/003803

combination with Omacor(c) (omega-3 fatty acids; highly concentrated
eth)%%%sters of eicosapentaenoic acid and of docosahexaenoic acid). 20

In ong grabRAdERBb A s IO I thstsRP ena Eehipe driaratanhésriminitered in
combRAHRRBRSACIR TEOMBINAHAR MR 3BAGMHIBMBHRESHENRS TTPr@xample,

avasimibe. In one embodiment of the invention, the compound of the
formula | is administered in 25 combination with an antioxidant such as,

In ond@hB6AMRIE; QRG-FALddeR r%‘&@bg@.ﬁﬁ?@?ﬂi’é FRCAEIGAGIhinistered in

(3-carotene or selenium. In one embodiment of the invention, the

combiEgHBONHE &Pk AR ORI A (S 8en{ 8 GHBIRAR IR WHR 2 T &S
6,221 %@@fbawm(%mlbesmagalrfc%@iﬁmemmlﬁvﬁpdﬁt%@ emReEimaNOhE

he invention, the compound of the formula | is administered in
10 "O%H&ﬁﬁ%%rﬁwhﬁ% hB Bpéttgr?ﬁ ilB%)e modulator such as, for example,
ibrolipim (NO-1886). In one embodiment of the invention, the compound
of the formula | is administered in WO 2007/131619 12
In onqesppb a0 B3 UMb At IR R AR TRt fisadminisiesrditn
combR&itA R1AMPIEyRBrROARIN inensrmhedimenRithelpne sioRsH@mine or
compound of the formula | is administered in combination with a squalene
coleseygldietase inhibitor such as, for example, BMS-188494 or as 5 described
in W02005077907. In one embodiment of the invention, the compound of
the formula | is.administered jn combination with a Ilpoproteln(a

10 ong CHRPSHRRPE A s RSB RS BPREABENENTIOTRE | iR g R ghgered in

combRIMRecment-of the ﬂ&é@i’ﬂ@@ﬂdﬁl@ﬂ(@é@ﬂ@g mchab thexfosmHad, ®r example,
ministered in combination with an HM74A rece tor agonist such as, for
SN

RioSHHE BERe 4 Giier B’d%%%(t}%ﬂ% itfvention, the

compound of the formula | is administered in combination with a lipase

| or such as, for exa stat or cetilistat (ATL-9 5In one
o o RSN S TRHORT e GO bR ASFHEHET A IS Rtion with
Omacadmpisiersd iRteamdinatignwithdestilited ethyl esters of eicosapentaenoic acid and

of docosahexaenoic acid).

In one embodiment of the invention, the compound of the formula I is administered in

combination with an ACAT inhibitor such as, for example, avasimibe.
In one embodiment of the invention, the compound of the formula I is administered in
combination with an antioxidant such as, for example, OPC-14117, probucol, tocopherol,

ascorbic acid, B-carotene or selenium.

In one embodiment of the invention, the compound of the formula I is administered in

combination with a vitamin such as, for example, vitamin B6 or vitamin B12.

In one embodiment of the invention, the compound of the formula I is administered in

combination with a lipoprotein lipase modulator such as, for example, ibrolipim (NQO-1886).

In one embodiment of the invention, the compound of the formula I is administered in
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In one embodiment of the invention, the compound of the formula | is

wo 2mdmingsséered in 20 combination with gosulfonylurea such as, for egamPige7/003803
tolbutamide, glibenclamide, glipizide or glimepiride. In one embodiment of
the invention, the compound of the formula | is administered in

combggHBingio Anvithadsigiabiese sulibise, forhesaringlexanatoribn G
another embodiment of the invention, the compound of the formula | is
administered in combination with a meglitinide such as, for example,

In ongeprglanbe HdrRgliraEo I thh ecmmnbBaiheé hofamalaeikiemitetered in

combRAREHNE okthaformuladJs admiRiGradiN. CORRUNAHAR VA& 188494 or as
thiazolidinedione suchas, for example, troglitazone, ciglitazone, 30

descrigrsbinay 6iE0RISightAzone or the compounds disclosed in WO 97/41097 of
Dr. Reddy's Research Foundation, in particular
5-[[4-[(3,4-dihydro-3-methyl-4-0x0-2- :

In ongeiiebiiRIheE e XysHEaT e ssireunetrizbidinetiibnes admivastered in

combBMRROIMENY BHS %t@&%ﬁ?'%%&%&%&?%%&f éla&{grgn Brkibene (C1-1027),
administered in WO 2007/131619 13 PCT/EP2007/003803 combination
with an a-glucosidase inhibitor such as, for example, miglitol or acarbose.

In ondRABEEMBRIMEOL Al INVROgR S soPRRUBh RN the QA IR d in

administered in_combination with an active ingredient which acts on the

Combmfmﬂ@ﬁéh@éﬁt%‘&ésﬁﬁ?@@ﬁ&ﬁ%ﬁbﬂﬂ%ﬂbeﬂg@r E&AB A ECh esirisracid.
example, tolbutamide, glibenclamide, glipizide, glimepiride or 5
repaglinide. In one embodiment of the invention, the compound of the

In ongsipRndimghahihfdtsiadinn. demmsmansndatiin Srennln shedertpgered m
combARIEMENHANEFhEO MRS EGsITGRRInAtO With & suifeayiyrearangy),
metformin, a sulfonylurea and acarbose, repaglinide and metformin,
insulin and a sulfonylurea, insulin and metformin, insulin and troglitazone,
In ondnsHHB@ARE:L G feNasiating SiCHB QnepRmRosimenLehing Inveationsthed in
compound of the formula | is administered in combination with an inhibitor
combiativR S§EHSRE_phorylase, such as, for example, PSN-357 or
FR-258900 or those as described in W02003084922, W02004007455,
W02005073229-31 15 or W02005067932. In one embodiment of the
In ong, RN ML SRREBLRT B8R 1H festmRmAd S hdnifetared i administered in

combination with a sulfonylurea such as, for example, tolbutamide, glibenclamide, glipizide

or glimepiride.

In one embodiment of the invention, the compound of the formula 1 is administered in

combination with a biguanide such as, for example, metformin.

In another embodiment of the invention, the compound of the formula I is administered in

combination with a meglitinide such as, for example, repaglinide or nateglinide.

In one embodiment of the invention, the compound of the formula I is administered in
combination with a thiazolidinedione such as, for example, troglitazone, ciglitazone,
pioglitazone, rosiglitazone or the compounds disclosed in WO 97/41097 of Dr. Reddy's
Research Foundation, in particular 5-[{4-[(3,4-dihydro-3-methyl-4-ox0-2-
quinazolinylmethoxyJphenylJmethyl]-2,4-thiazolidinedione,

In one embodiment of the invention, the compound of the formula I is administered in



10

15

20

25

30

combination with glucagon receptor antagonists such as, for example,
w0 2007170097, NNC-25- 2504 or as desgribed in W02004100875 orpCT/EP2007/003803
W02005065680. 20 In one embodiment of the invention, the compound of
the formula | is administered in combination with activators of
combigriigkiakan sushiersifes eiiipier ReLasdos svampie mighigy or acarbose.
(W020040631.79), PSN-105, PSN-110, GKA-50 or those as are described
for example by Prosidion in W0200407203.1, W020Q4072066, WO . .
i o B A5 RETRIERD 1, RN 50 h oy SE b ey red in
combDOHBR46H; MYarG0d 83478 MY @HIEH 84700, ¢ U018 pe0deMEdtassium channel of

1044216, GB 02385328, WO 02008209, WO 02014312, WO 024617
the begieslis bR O TA2BNY e WETodBaE: B BageTBa D e 0 o

repagldids2869, by Novo Nordisk in EP 1532980, WO 03055482, WO
04002481, WO 05049019, WO 05066145 or WO 05123132, by
Mercl&Banyu in WO 03080585, W003097824, WO 04081001, WO

In on5pbeHBs B o8ty 05050 SE2c iR Y i WO D4beBEgdnEnisiemetia -

combABNEHAM YR 04023 Tor WO RONAZEE Y OLARARAAE 7 W Q334 8hn with

WO 04045614, WO 04046139, WO 05044801, WO 05054200, WO
a sulfomdsrr3mdwe ososs 5e0L g osegodsgarhpss 0508g 36 dcomd/metiormin,

insulifl2hd %JS%%MI%QQH&%% E%E%Eﬂgggﬂ%%%%ﬂ&%, insulin and

embodiment’of the invention, the compound of the formula | is
lovasiglmitfistered in combination with an inhibitor of gluconeogenesis, such

as, for example, FR-225654. 5 In one embodiment of the invention, the

compound of the formula | is administered in combination with inhibitors

In ongembetize oL HsiRvEHItaSe terpase] b Bsnrelediaafanigssedin,
comblRa0108 fMADRdimeplef M%IWE%MW&%QIPE%JQMB& IBSN-357 or

administered in 10 combination with modulators of glucose transporter 4
FRQ%@&%?&}?@WF%ﬁ?&ﬂ?@%}?n\éﬁ@?ﬁ%?ﬁﬁﬁ%%Y@%@lﬁ%@'&iﬁi WO2005073229-31
or WsBneigrgrorsch. Drug Res. 54 (12), 835 (2004)). In one embodiment of

the invention, the compound of the formula | is administered in

combination with inhibitors of glutamine-fructose-6-phosphate

In on@BnidelARSiersE(@ranbRshd SoaigAaacsingd forexampladministered in
W02004101528. In one embodiment of the invention, the compound of the

combgRhiRT AV ie SUFITSEIRTDIAT LEHHOREHoN it ipfIsESRaRle, A-770077, NNC-25-
2504 dirgrtidylneptidaseRoRRBINS osucass 06 sxgmple,

In one embodiment of the invention, the compound of the formula I is administered in
combination with activators of glucokinase, such as, for example, R0O-4389620, LY-2121260
(WO2004063179), PSN-105, PSN-110, GKA-50 or those as are described for example by
Prosidion in W0O2004072031, W02004072066, WO 05103021 or WO 06016178, by Roche
in WO 00058293, WO 00183465, WO 00183478, WO 00185706, WO 00185707, WO
01044216, GB 02385328, WO 02008209, WO 02014312, WO 0246173, WO 0248106, DE
10259786, WO (3095438, US 04067939 or WO 04052869, by Novo Nordisk in EP 1532980,
WO 03055482, WO 04002481, WO 05049019, WO 05066145 or WO 05123132, by
Merck/Banyu in WO 03080585, W0O03097824, WO 04081001, WO 05063738 or

WO 05090332, by Eli Lilly in WO 04063194, or by Astra Zeneca in WO 01020327,

WO 03000262, WO 03000267, WO 03015774, WO 04045614, WO 04046139,

WO 05044801, WO. 05054200, WO 05054233, WO 05056530, WO 05080359,

WO 05080360 or WO 05121110,



10

15

20

25

30

vildagliptin (LAF-237), sitagliptin (MK-0431), saxagliptin (ISMS-477118), _
WO 20681K1823093, 20 PSN-9301, SYR-323, SYR; 619, TA-6666, TSrA1Er2007/003803
GRC-8200, GW-825964X or as are described in W02003074500,
W02003106456, W0200450658, W02005058901, W02005012312,
W02005012308, PCT/EP2005/007821, PCT/EP2005/008005,
In ondGHERAOAPAR002 - RE T/ ERA0A008004 (RGTHERZQ05 08283, DE A0
2005 012874.2 or DE 10 2005 012873.4. 25 In one embodiment of the
combipioitiBittAR EIRPEUABDrEABREFRENS SUAdhifiSteralMe. dombiafion
with inhibitors of 11-beta-hydroxysteroid dehydrogenase 1 (11B-HSD1),
such as, for example, BVT-2733 or those as are described for example in
In ong oEbediapan G, MKAos oI Rebokttfoapuinb Fosiaisdsercd in
combMH2RR03AY A03b YOOI (L9, 6301 Q4tdsd @ BriQe \,/\éggﬂ Q4103 %Qmp le,
W02004112784, W02003065983, W02003104207, W02003104208,
CS-9302004106294, W02004011410, W02004033427, W02004041264,
W02004037251, W02004056744, W02004065351, W02004089367,
W02004089380, W02004089470-71, W02004089896, W02005016877 or
In ongpEheeEBeR Ridh Y 28 RLb e 60 R PET Eis Jo07 i dgaimHritered in
combRIRGMManhefihedRventiate b e -semneund of the forendidsiSor example, KST-
administered in combination with inhibitors of protein tyrosine -
45 (DSRbARtAAe (PP 1SY558 BB RSBAATRY BB ih
W0200119830-31, W0O200117516, WO2004506446, WO2005012295,
‘ PCT/EP2005/005311, PCT/EP2005/005321, PCT/EP2005/007151, .
In ongeEhR PGB o B R So B 6818224, A BRdEmPadifnafroriered in
combifvestionihenaamposne ahtie Jaravuwacl éspadRpnistaretinr GQRRIBALIGRAT), as
with. modulators of the Es)odium-de endent glucose transporter 1 or 2
are depgpyeg forgeample &, ¢ &%‘r%?g%ple, KGA-2727, T-1095, SGL-0010,
AVE 2268 and SAR 7226 or 10 as are described for example in
W02004007517, W0200452903, W0200452902, PCT/EP2005/005959,.
In Oﬂwéﬁé‘ga%zeﬁ?ﬁ 50438985 I BYR o ot ERgEin&pilgred in
combihaebrRartish{2065)cTalipdpriiSpEpthial: IV gnermbpdiraeat abtheample,

e ST e RO 1, o
PSN-¢esrriber -fazexarrpig 90 TW@BE50F 39 GRC-8200, GW-825964X or as are
described in WO2003074500, W02003106456, W0O200450658, W02005058901,
WO02005012312, W0O2005012308, PCT/EP2005/007821, PCT/EP2005/0080035,
PCT/EP2005/008002, PCT/EP2005/008004, PCT/EP2005/008283, DE 10 2005 012874.2 or
DE 10 2005 012873 4.

In one embodiment of the invention, the compound of the formula I is administered in
combination with inhibitors of 11-beta-hydroxysteroid dehydrogenase 1 (116-HSD1), such as,
for example, BVT-2733 or those as are described for example in W0200190090-94,
W0200343999, W0O2004112782, WO200344000, WO200344009, W02004112779,

WO2004113310, WO2004103980, W02004112784, W02003065983, W0O2003104207,

WO02003104208, W02004106294, W0O2004011410, W02004033427, W0O2004041264,
WO2004037251, WO2004056744, W0O2004065351, WO2004089367, W02004089380,
WO2004089470-71, WO2004089896, WO2005016877 or WO2005097759.
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In one embodiment of the invention, the compound of the formula | is

woO 2@dnminstered in . combination with inhibitors of acetyl-CoA carborglgs®e2007/003863
(ACC), such as, for example, those as 20 described in W0199946262,
W0200372197, WO2003072197 or WO2005044814. In one embodiment

In ongopmpRosishtiohtinézeniosuls epmrromh i shF BN dtedmipistered in

combaRMBINALIA N1 MQE%QF{WBR%%QXEEW@?Iﬁf"lﬁt?@éy&%e?%escribed for
(PEPCK), such as, for ‘example, those as described in W02004074288.

exampls jp fHdSditAetts oF thelihvieiation Vit eemip 6t 8\‘@?@@6%&2&545
PCT/2ARINSIeRRd INPEANEXNGHoN¥XEh APIBIPEon® alyseqepSYNipase ¥inasE:
3 beta (GSK-3 beta), as described ' for example in US2005222220,
10 200d§000%b85230, PCT/EP2005/005346, WO2003078403,
W02004022544, WO2003106410, WO2005058908, US2005038023,
WO02005009997, 30 US2005026984, WO2005000836, WO2004106343,
In onggmbrsbinrest 0fithe dovertioy the veorponad pé s iopybobisogryapisred in
combMW4ARAAAAARLNTINRNE BRbadimeat af s, inMersian. thg,campouns @G T,

the formula | is administered in combination with an inhibitor of protein

p
SGLIghays cendpy tpreretali Suei asTroP &athpie) Wb 25677283 619 38R 7226 or
as areFledtiERAG07 (QARRA31 whosisiaYTNs 17, 0ne eedume nkves ihesinustion,

the compound of the formula | is administered in combination with an .
PCT/%R%%%@?Q?%Peé@@?&%ﬁ%ﬂksﬁ’%ﬁ%%?%@ exanfie. aaadimin Bret Opin.

Ther. 33t o0& e HOdiment ofthe invention, the compound of the formula |
is administered in combination with inhibitors of "I-kappaB kinase" (IKK

inhibitors), as are described for example in W02001000610,
In ondNGAQQRILA3E (AhWR20Q402 200 3.8 pMAR0O5D 231 Dil8Reistered in

embodiment of the invention, the compound of the formula I is )
comb ST NP SR AT T PGS Hi5S SFthle) GRETRoHRDAgr cxample in
WO20eseptrdike those described for example in W02005090336. 15 In a

further embodiment of the invention, the compound of the formula I is

administered in combination with CART modulators (see

In oncGRGAIME a0 phataminetieg Untad tipoesipt inflaanaas PREI@MInistered in
etabolism, anxiety and gastric emptying in mice" Asakawa, A. et al.:
combggation W}Sth mhxt))(ltor)é of acgtyl-CoA cegfgox%lase (ACC), such as, for example, those as

described in W0O199946262, W0O200372197, W02003072197 or W02005044814,

In one embodiment of the invention, the compound of the formula I is administered in
combination with an inhibitor of phosphoenclpyruvate carboxykinase (PEPCK), such as, for

example, those as described in WO2004074288.

In one embodiment of the invention, the compound of the formula I is administered in
combination with an inhibitor of glycogen synthase kinase 3 beta (GSK-3 beta), as described
for example in US2005222220, WO2005085230, PCT/EP2005/005346, W0O2003078403,

- W02004022544, W02003106410, WO2005058908, US2005038023, WO2005009997,

US2005026984, W0O2005000836, WO2004106343, EP1460075, W02004014910,
W02003076442, WO2005087727 or W0O2004046117.

In one embodiment of the invention, the compound of the formula I is administered in

combination with an inhibitor of protein kinase C beta (PK.C beta), such as, for example,



10

15

20

25

30

Hormone and Metabolic Research (2001), 33(9), 554-558); NPY

wo 2@ntegenists such as, for example, naghthalene-Il-sulfonic acid pcT/EP2007/003803
{4-[(4-aminoquinazolin- 20 2-ylamino)methyl]cyclohexylmethyl}amide
hydrochloride (CGP 71.683A); peptide YY 3-36 (PYY3-36) or analogous

ruboxgdgBBunds, such as, for example, CJC-1682 (PYY3-36 conjugated with
human serum albumin via Cys34), CJC-1643 (derivative of PYY3-36

~ which conjugates in vivo to serum albumin) or those as are described in

In ong/grhegdsnuf4he sruapiipibitsigrepepast Af S dosridas! dvafnigisired in

combR¥AAP\GitHmPAaRAR P RIEIAAS- AL IhoSE ASushadescibad fur examnle: (spp-
in EP 0656354, WO 00/15609, W002/076949, W02005080345,

301).W02005080328, W02005080343, W02005075450, W02005080357,
W0200170700, W02003026647-48, W0200302776, W02003040107,
W02003007887, W02003027069, US6,509,367, W0200132663, _

In ongppBgsnEEHd VD PIB I a0 wopndad AsairmytnhVe 2dounsteras in

combW&Q%Q%Qﬁ%@itW@gpq3Q% £3¥R200400 31 WM ?Qsoﬂgjeﬁé@x%ed for
W02004029204, W02004035566, W02004058249, W02004058255,

examplfysoBAOEEASP ANb J004608 8858 HsPEtAAA83T orsb6uA PA8EY)-
US20040214856, W02004096209, W02004096763, W02004096794,

W02005000809, W02004099157, US20040266845, W02004110453,
In ongpResATER ALV TR IVOsDDSE BTy Iop sdmRYS FEedD

combARPIOR J1HLAUAIREE/ ERROQIH{ON3BAS MRLONRP A hose described for example
, W02004111033-34, W0200411038-39, W02005016286, W020050071 11,
m WeE9005b5P6 28, US20050054679, W02005027837, W02005028456,
W02005063761-62, W02005 061 5 09 or W02005077897; MC4 agonists
(e.g. 1-amino- 1,2,3 ,4-tetrahydronaphthal.ene-2-carhoxyl].ic acid = . ,
Ina ffﬂ%@ﬁ?ﬁ@}%{!@?@‘f the invention, the compound of the formula I is administered in

combeHiy-SroX0ART; 3dediafonaxabydinpazeigidetnelRyidintaty tldsetifer
ophenyl)-2- oxoethyllamide; (WO 01/91752)) or LB53280, L B53279,

in UG e PR HIHEY MBI CRVPPE £ TRIPEE IREI BCEr (hSS Warard 2L

Horm@esiiaest i \W02 0050609850 0M) 2005089956 W02004087159,
W02004078717, W02004078716, W02004024 720, US20050124652, i

NPY (o805 1401 Wb bowR S 7o WelPs Joowonss k! Hssbusyoeyisarolin-

2-ylaid 306364914130, 2200 DAL 2HO3R1 bLR2AOROI30PE8 683 A);

. 04 , W02004005324, W02004037797, W02005042516,
pepﬂf\*%%;z%és%é%zl%%%%% 7 BB 54GbE W SBtBB fes1 1682
(PYYWOBQOEAQL64, WIB2Q05000339, ERIABOABL WOB0050425 3 derivative of
PYY¥Y3O£ x?vglsc 4c70%151}g’ates in vivo to serum albumin) or those as are described in
W0O2005080424;

cannabinoid receptor 1 antagonists such as, for example, rimonabant, SR147778 or those as
are described for example in EP 0656354, WO 00/15609, W0O02/076949, WO2005080345,
WO2005080328, W02005080343, W0O2005075450, W0O2005080357, WO200170700,
W0O2003026647-48, W0200302776, WO2003040107, WO2003007887, W02003027069,
US6,509,367, W0200132663, WO2003086288, WO2003087037, W02004048317,
W02004058145, WO2003084930, WO2003084943, W02004058744, W02004013120,
W02004029204, W02004035566, WO2004058249, WO2004058255, WO2004058727,
WO2004069838, US20040214837, US20040214855, US20040214856, WO0O2004096209,
W02004096763, WO2004096794, W02005000809, WO2004099157, US20040266845,
W02004110453, WO2004108728, WO2004000817, W02005000820, US20050009870,
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EP1538159, W02004072076 or W02004072077; orexin receptor
WO z@ntegenists (e.g. 1-(2-methylbenzoxazol-6-yl)-3-[ 1,5]naphthyridec-datusernoessos
15 hydrochloride (SB-334867-A) or those as are described for example in

W0200196302, W0200185693, W02004085403 or W02005075458):
WO2iiskiiie WS 7aCabtdP 2teristi {83 & diote A0 A HiRe g D08 5071 1L,

WwO20esacroimisansldoselpyrigiobuyipropan-aneoxaligaeiowalb (Wes3 761-62,
00/632&? or those as are described in W0200064884, W02005082893);

WO B FS B ERRIL T 50

MC4 anRibyES: R 4bdsimetbyinbemidnbdiditirzafluAie A acid [2-(3a-benzyl-2-
dipropylamine (WO 00/66585)); CRF BP antagonists (e:g. urocortin); -
-C

methyile &3 ég”@rﬁsqél,'%%@WE@?%@@IM&%,@BF@Q%?@'1'( hlorophenyl)-2-

oxoet%y(f&&ﬁllﬁf B anethanssyiially prethylnhemd 2 12563728 THIQ, MB243,
imethyl-IH-indol-6-yloxy)ethylamino]ethanol hydrochloride (WO
RY 76 S5 NP T TR SRt i i RGBS REPR005009950,

wO240elaniBLoneeninating7norweng)RERPLos, ANegemsts(sUciu8s0iBn 124652,
exam%lg, NBI-845, A-761, A-665798, A-798, ATC-0175, T-226296, T-7

1
WO25) 553438 AP s Ui RO G deldltited 0N 368371 5 Peg 050164914,

US200¥02005085200,04(120099 192460 My 020@4 03114380 £ Y02 0RADIRH8 7797,
W02003015769, W02004072025, W02005070898, W02005070925

WO2iotpradY 88 E 20503 587BV WS EURIGEAAL GBI 01921,

WO2W9890300H020 030 R 28G8Y BN 666 Kwbagomistsisticlrasoisnexample,
%]2-[4-(4-chloro-2 5-dimethcﬁéﬁhe@%&(_z-cyclo-

EP1S %%ﬁewmﬂ%%zg%ﬁéﬁrw % ; -a?methylindoI-I-yI}acetic acid

orexiﬁr{rﬂbl@mﬁ%i&g@ﬁiQt§®1g\?4q2ﬁ§&ﬁ%a§g§3éaxggsd?@]g§—@8%%%l%ﬁmic(i\/l\l@ylurea
99/15525), SR-146131 (WO 0244150) or SSR-125180); serotonin

hyd“’Fé’lﬁﬁi‘é?ﬁe??fr'ﬁi?o%ﬁﬂgr@(é*.b?‘d%%?ﬁ?rﬁﬁﬁ%ﬁ?ﬁéﬁ‘?ﬂ&% LBty 76302

WO20078866REVYTXOAEI0E LMD W 001419A49); 5-HT receptor agonists,

. eqg.1- 3-eth¥lbenzofura -7-yl)piperazine oxalic acid salt 5 (WO

histar%r:x?/b J%n%%-

TR FEEES D r Ao RIS Mih s Fh ehdndpted- APD-356,
tetrahBU b3 06 [thOSE8s1 diie Scagsipad- N MO8 7604 Qx WEOROA/ OO er those

as are %%91%28 :l'r? %98’2%%%9??2%%%%@5082893);

CRF antagonists (e.g. [2-methyl-9-(2.4,6-trimethylphenyl)-9H-1,3,9-triazafluoren-4-
ylidipropylamine (WO 00/66585));

CRF BP antagonists {(e.g. urocortin);

urocortin agonists;

B3 agonists (such as, for example, 1-(4-chloro-3-methanesulfonylmethylphenyl)-2-{2-(2,3-
dimethyl-1H-indol-6-yloxy)ethylamino]ethanol hydrochloride (WO 01/83451));

MSH (melanocyte-stimulating hormone) agonists;

MCH (melanin-concentrating hormone) receptor antagonists (such as, for example, NBI-845,
A-761, A-665798, A-T98, ATC-0175, T-226296, T-71, GW-803430 or compounds such as
are described in W02003/15769, W0O2005085200, W02005019240, W02004011438,
WO02004012648, WO2003015769, WO2004072025, W(O2005070898, W0O2005070925,
W0O2004039780, WO2003033476, W02002006245, W02002002744, W0O2003004027 or
FR2868780);

CCK-A agonists (such as, for example, {2-{4-(4-chloro-2,5-dimethoxyphenyl)-5-(2-cyclo-
hexylethyl)thiazol-2-ylcarbamoyl]-5,7-dimethylindol- 1-yl }acetic acid trifluoroacetic acid salt
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W0200242304 or W02005082859); 5-HT6 receptor antagonists as are

wo 20iesgried for example in W02005058858; 10 bombesin receptetaganiaigooises
(BRS-3 agonists); galanin receptor antagonists; growth hormone (e.g.
human growth hormone or AOD-9604); growth hormone-releasing

(WO 23thpoundiRtéteddl K8 826éh30lexysBR-hisbEtspyl-

serotoRfAIRRBANMICRIRBMAY D Aadityofaidiigenuinoline-2-carboxylate (WO
- 01/85695)); 15 growth hormone secretagogue receptor antagonists
mixed(gﬁ.téﬁﬁlﬁ@ﬁﬁ@@ﬁ%@fgd@ﬁi%}%mp@ﬁﬁgé, e/ VL OB Dk hdse as are

5-HT 963phbetb 02009080 4349inERI AR (S5ErJALEXRMRIG G R 462

884); uncoupling protein 2 or 3 modulators; Teptin agonists (see, for
(WO gleibié):Lee, Daniel W.; Leinung, Matthew C.; Rozhavskaya-Arena, 20

5~HTW&@@;§£§1"§§§&SF§%Eﬂ%@aé;?&ti&%@@@?@ﬁi@%?t@wab@?B‘f‘%ﬂ&&%g}@
treatment of obesity. Drugs of the Future (2001), 26(9), 873-881); DA

descrifgd st QRN OENBtNE @ 1S pPaXihY ALK 4AN RERINNBREPS (R 3 hose
wo26eseriadfoxexanniginsgO 00/40569); inhibitors of diacylglycerol

O-acyltransferases (DGATS) as described for example in 25

>-HTrsoasayerssaistwe 200d094b36 fwosaupsgady CRAEHG58a%250,
bombWRRRPEAE24 A s1PEA8S206482Q); W02005013907; inhibitors of fatty

acid synthase (FAS) such as, for example, C75 or those as described in
galaniprpseBROEBEEPI ntomodulin; 30 oleoyl-estrone or thyroid hormone

srowtiERERIOLAYOBISRTIHCHASH AL EXBARRIE AIH I pr those as described in
W020058279, W0200172692, W0200194293, W02003084915,

Srowi RpBNSTSASA BE SWOPOTEHY IR AE R Sohrraety 192-diisopropyl-
amindREGVERZAAP03308 n nenerenbadiment-of thadvention the: furher)),

active ingredient is leptin; see, for example, "Perspectives in the’

growiih BPERaHR RGPSV ARG O e kB AL GO FEY; SWel sy for example,
A-778hbetosEaMmae BExRelQRiND R Ritrmacotherapy (2001), 2(10),

TRH %gg'n%ét.s (see, for example, EP 0 462 884);

uncoupling protein 2 or 3 modulators;

leptin agonists (see, for example, Lee, Daniel W.; Leinung, Matthew C.; Rozhavskaya-Arena,
Marina; Grasso, Patricia, Leptin agonists as a potential approach to the treatment of obesity.
Drugs of the Future (2001), 26(9), 873-881),

DA agonists (bromocriptine or Doprexin);

lipase/amylase inhibitors (like those described for example in WO 00/40569);

inhibitors of diacylglycerol O-acyliransferases (DGATSs) as described for example in
US2004/0224997, W02004094618, WO200058491, W02005044250, WO2005072740,
JP2005206492 or WO2005013907,

inhibitors of fatty acid synthase (FAS) such as, for example, C75 or those as described in
W02004005277;

oxyntomodulin;

oleoyl-estrone

or thyroid hormone receptor agonists such as, for example; KB-2115 or those as described in

WO020058279, W0200172692, W0200194293, WO2003084915, WO2004018421 or
WO2005092316.
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1622. 5 In one embodiment of the invention, the further active ingredient is
WO 2edexarsshetamine or amphetamine. jo one embodiment of the iRgavitiR)7/003803
the further active ingredient is fenfluramine or dexfenfluramine. 10 In
another embodiment of the invention, the further active ingredient is
In onespiheaimiARt oty ermtierte frdhthashhe s RS RikREPactive
see, fdnEkedisnt iPRaningdole PraRhengsRNe dn SNBRMBAiNaNOf 40 R, Gomez-
invention, the compound of the formula | is administered in 15
AmbreginiBirigtidibRAchu ki abERts: Bréritany thesaethumand Adms (e 1615-
1622 for example, Carob/Caromax(r) (Zunft H J; et al., Carob pulp preparation
for treatment of hypercholesterolemia, ADVANCES IN THERAPY (2001
Sep-Oct), 18(5), 230-6). Caromax is a carob-containing product from
In ond\iAtHB@NA: N WirtienSpeckllies &fieadidngrediantsets M ick ngusteparior
Hochst, 65926 Frankfurt/Main). Combination with Caromax(r) is 20
amph‘ﬁ@%’éﬂﬂe in one preparation or by separate administration of compounds of
the formula I and Caromax(r). Caromax(r) can in this connection also be
administered in the form.of food ducts such as, far.example, in bakery
I o A R S L S e
dexfecnniimation of the compounds of the invention with 25 one or more of the
aforementioned compounds and optionally one or more further
pharmacologically active substances will be regarded as falling within the
In angihstenbpdisemrerfabey tratsredbnf uRbsnaphY sessdsis tdtgapine.
PCT/EP2007/003803 R = CHI; CH2-CH3 Ho 00" /N O~O NH Ip:r HO

In onélé?ntlolaglge% gf 81€N %%%tﬁ)l\r/ll;}ég%u‘%t-[l&%ggive ingredient is mazindole or

phentermine.

In one embodiment of the invention, the compound of the formula 1 is 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
hypercholesterclemia, ADVANCES IN THERAPY (2001 Sep—(_)ct), 18(5), 230-6). Caromax
is a carob-containing product from Nutrinova, Nutrition Specialties & Food Ingredients
GmbH, Industriepark Hochst, 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, in bakery products or muesli bars.

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

conferred by the present invention.
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The 1@67}?@%@@6”@@@@1%0 @n‘qqrpﬁ_lotbs%?ﬁ}ég%%oﬁ the formula I and to the

pure stereoisomers of the formula I, and mixtures of diastereomers of the formula I and the

pure diastereomers. Separation of the mixtures takes place chromatographically,

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

Table 1:
/'\!
\/TN
i/\ N,J\V’W\XIYTOH
N
]
Ex. Vv W X Y
1 0 -CH,- )’K .
1S, 3R
2 9] -CH;- )LO7L .
C18
3| 0| -CHs- 7’”@)( i
Cis
co| e | QY
cis/trans
5 S - -CH,-

b

1S

>

7 S | -(CHy)s-

trans

8 S -(CHz)s-

>

frans




Cf O O HO CI OH KB-2115 WO 2007/131619 24 PCT/EP2007/003803

wo 200hesmsvention further relates both to pgixtures of stereocisomers @CtheEPr2667/003803
formula | and to the pure stereoisomers of the formula I, and mixtures of
diastereomers.of the formula_l.and.th pure diastereaomers Qpparation of
the mixtures takes| place chromatographicaf\ 5,The exampleg detailed
below serve|tofllustrdte the-{fdnition witlsgt%ﬁéwe\ er, restricting it.
Table 1: /I\NZ N IN-' V,\W.X'YYOH @ 10 E¥n¥Y WX Y 10-CH2-Rs-
1S,3R20-CH2-+-cis 3 (g}gﬁé_ ¢is 4 0 ACH2- - cis/ttransss 5 S - ~
-CH2-is 7 S -(GH2)5¢rans 8 S'- HZ)4-)A§[}NO 2007/131619 25
PCT/EP2007/003803 (CHz)z- -

frans

The activity of the compounds was tested as follows:
In vitro FLIPR assay with recombinant cells which express the GPCR GPR40

Function-testing assays were carried out by means of the FLIPR technigque (“Fluorescence
Imaging Plate Reader”, Molecular Devices Corp.). For this purpose, agonist-induced changes
in the intracellular concentration of Ca”* in recombinant HEK293 cells which expressed the
GPCR GPR40 were determined.

For the investigations, cells were seeded in 96-well microtiter plates (60 000 cells/well} and
allowed to grow overnight. The medinm was removed and the cells were incubated in buffer
which contained the fluorescent dye fluo-4. After this loading with dye, the cells were
washed, test substance was added, and changes in the intracellular Ca”" concentration were
measured in the FLIPR instrument. Results have been presented as percentage change relative
to the control (0%: no test substance added; 100%: 10 pM reference agonist linoleic acid

added).

Table 2: Biological activity

EXx. % activation @ 100 uM

1 74
2 91
3 76
4 96
5 64
6 66
7 101
8 105
9 101
10 5




9 0 -(CH2)4 trans CH(Et) 10 0 - (CH2)2 trans The activity of the
WO 2000261inds was tested as follows: Inyitro FLIPR assay with reqamlinaai 03803
cells which express the GPCR GPR40 Function-testing assays were
carried out by means of the FLIPR technique ("Fluorescence 5 Imaging
Plate Reader", Molecular Devices Corp.). For this purpose,
It is cdeRISIIRAcadEbanges: AR IR CE M CARES NIFYONORC AR at the
recombinant HEK293 cells which expressed the GPCR GPR40 were
GPRAGetsmirimeadtinspes incastiytbdniordbrd qrsracst of Burier gscraiiarang ofitgiabetes.
InsuliR/A2RSs6R RRAcallsivall) 2pfBlIawesk @ IroMnaver nigbtding: mediymre 422,
was removed and thé cells wére incubated in buffer 10 which contained
173-1i}8-fluorescent dye fluo-4. After this loading with dye, the cells were
washed, test substance was added, and changes in the intracellular Ca 2+
concentration were measured in the FLIPR instrument. Results have
The copprypEssehffagpidantagaserinyearepatrasotsing Aot on @9:CRB 18t
recep@iiPstance added; 100%: 10 M reference agonist linoleic acid added). 15
Table 2: Biological activity Ex. % activation @ 100M 174 291 376 4
96 564 666 7101

10 The compounds of the formula I can be prepared by reacting suitable starting materials of the

formula {1

1T

15
where LG may be a leaving group such as, for example, halogen, O-mesylate, O-tosylate,
O-triflate or SO;Me, and n, m, R1 and R2 have the abovementioned meanings, with
compounds of the formula 111,
H\V,W\X,YTO R5
20 0
H1

where ORS is a suitable protective group for ester and V is an oxygen or sulfur atom, and W,
X and Y have the abovementioned meanings, under the influence of suitable inorganic and

25 organic bases such as, for example, Na;COs, Cs,C0Os, K2CO3, NaH, DBU, DBN or potassium.
tert-butoxide in a suitable solvent such as, for example, dimethylformamide, dimethyl |

sulfoxide, toluene or tetrahydrofuran to give compounds of the formula IV.
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8 105 9101 105 WO 2007/131619 26 PCT/EP2007/003803 It is evident
WO 20rom 18 table that the compounds ofthe formula | increase the imctivbe @tz /603803
the GPR40 receptor and thus are very suitable for the treatment of
hyperglycemia and of diabetes. Insulin release is increased by the
(see Itoh et al., Nature 422, 5 173-176). The
ay also show a corresponding effect on the
‘ mpouRes of the formula | can be prepared
by reacting suitable starting ma Erials j of th\?\l forrwla Ildﬁﬁn NZ N o
N~LG (R2)m Il 15 Wh e Rgrmawde ayeavinggr such as, for
example, halog&ﬁzt)nms@e, O-tosylate, O-triflate@r SO2Me, and n, m,
Rl and R2 have the abovethentioned meanings, with compounds of the
formula Ill, H,V,W*X_YYORS5 20 0 ll,where ORS5 is a suitable protective
group for ester and V is an oxygen or sulfur atom, and W, X and Y have
the abovementioned meanings, under the influence of suitable inorganic
Comp%ﬁ%d%%ﬁ\gl%ﬁfpﬁ%mgq@?ﬂ 1;9 ﬁﬁa\mé? Ig’sm%;r%%g? c%%%%%%idfz%ggf '
Nall, , or potassium tert-butoxide in a suitable solvent such as,
methdidy lexewmpliondithe thytftdmedmidEodideethy/fusisifeside, toluene or _
i e P YGHRINEAN 0,01V SOBEUAARHING UL W ROSTARAE 1.2
protective group is subsequently eliminated by methods known from the literature to result in

the compounds of the formula I.

The compounds of the formula I in which V corresponds to an oxygen atom can also be
prepared by reacting suitable starting materials of the formula V (the syntheses are

sufficiently well known in the literature)

where Rl and R2 have the abovementioned meanings, with alcohols of the general

formula VI

under Mitsunobu conditions (O. Mitsunobu, Synthesis 1981, 1-28) to give compounds of the
general formula IV in which V is an oxygen atom. By Mitsunobu conditions are meant also

the use of perfiuorinated triphenylphosphine and perfluoro azodicarboxylate variants which



10

15

20

25

(R1)n W,XYORS5 r'~~ NV (R2)m /O IV Compounds of the general

wo 2fermaadV in which V is a sulfur atomgan be oxidized by 5 methogis:rao07/003803
known from the literature to sulfoxides or sulfones. If the ester protective
group has not been eliminated under the reaction conditions, the ester

have haestetti/esgoupisisliaediaenuge ¢frilsatn . Mdihbasknolwr shsdrand 002, 58
(20), i‘é%@ﬂ%&}@fﬁé%&@h&?%%ﬁﬁ%ﬁéﬂ%&%ﬁlﬁdu&@s E?&&?&?ﬁ%‘tbwf’t%kes

of the formula I in which V corresponds to an oxygen atom can also be
place Brepateerbyrenstingrstiablerataiting materials of the formula V (the
syntheses are sufficiently well known in the literature) (RI)n N (R2) m/
15V where Rl and R2 have the abovementioned meanings, with alcohols
It is agrifFengiinBpasfiaurgast FromrouRsYORs someml Vargnde ity aempounds of the
generRORAHERASLO. Mitsunobu, Synthesis 1981, 1-28) to give compounds of the
general formula IV in which V is an oxygen atom. By Mitsunobu conditions
are meant also 25 the use of ] triphenylphosphine and
perfluoro azodicarboxylate variantS which WO 2007/131619 28
PCT/EP2007/003803 have been disglosed only in later literature (S.
Dandapani, D.P. Curran, Tetrahedron 2002, 58 (20), 3855-3864). The
subsequent ester cleavage to give compounds of the formula | takes

in the presence of suitable bases such as, for example, Na;COj3, Cs,CO;, KoCO5, NaH, DBU,
DBN or potassium tert-butoxide in a suitable solvent such as, for example, dimethyl-
formamide, dimethyl sulfoxide, dioxane or tetrahydrofuran to give compounds of the

formula X.

Compounds of the general formula X can be reacted in chlorinated solvents such as, for
example, di-, tri- and tetrachloromethane in the presence of ruthenium- or molybdenum-

containing metathesis catalysts with acrylic esters of the general formula XTI

O

\/H\ORS

X1

to give compounds of the general formula XIL.



place by methods known from the literature. 5 It is additionally possible to

WO igacteompounds of the general formgla Il with compounds of theCgEPEEl 603803
formula IX HYW"~- IX 10 in the presence of suitable bases such as, for
example, Na2CO3, Cs3CO03, K2CO3i NaH, DBU, DBN or potassium
test-butoxide in a sujiggble~golvent such as, for example, dimethyl-
formamide, dir(Rth de, dloxane or tetrahydrofuran to give
compounds of the TorRayer X (5
the general formula X can be .:-.-_' in chlorlnated solvents such as, for
example, di-, tri- and ATRE Hane W e Bﬁruthenium- or
molybdenum- _ \ ' falysts with agrrylic esters of the
general formula XI'28 20OR5 Xl to give compour@s of the general
formula XII. 25 WO 2007/131619 29 PCT/EP2007/003803 (Rhn rd~
VOR5 (R2)n O XIlI The cyclopropangtion of the acrylic ester can be
carried out by methods known from the 5 literature, such as, for example,
with trimethylsulfoxonium iodide in dimethylsulfoxide and

The cyclopropanation of the acrylic ester can be carried out by methods known from the

5  literature, such as, for example, with trimethylsulfoxonium iodide in dimethylsulfoxide and

sodium hydride as base, to give compounds of the general formula XITI.

X1
10
Cleavage of the respective ester by standard methods leads to compounds of the general
formula XIV.
15 ' X1V

The preparation of some examples is described in detail below, and the other compounds of

the formula I were obtained analogously:
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sodium hydride as base, to give compounds of the general formula XIII.

WO 2{RIMENAVeW~~/OR5 (R2)n/ ~1 (&) XIII 10 Cleavage of the PEIpERII$F 003803
ester by standard methods leads to compounds of the general formula

XIV. (RI)N\I~"NN:V ()T~OH (R2)n/CIO 15 XIV The preparation of

Experiisiab s6iHipies is described in detail below, and the other compounds of
the formula | were obtained analogously: WO 2007/131619 30

B PCTllEP2007/OO3803 Experimental section: Example 1 5
xamplg lapy_3.(4,5-Diphenylpyrimidin-2-yloxymethyl)cyclohexanecarboxyl.ic

acid 94 mg (2.34 mmol) of sodium hydride (suspension in oil) were added
lution of 178 mg. (1.03 mmol) of methyl . o
08 3SR S e e R bR geseesp i acd
94 mglimathyliesmanmisteah QCdAftel36h eniithes, ¢S ohatiomat @ bDegl (B @dof 178 mg
mmo)) of 2-chlorq-.4,5-diphenylpyrimjdine in 2 ml of dimethylformamid
0103 B R R RS R & SRR BaRH ot S M of
dimettenfpenatitéeandwWag thers hediedeal ST R2ITAIBEmMENS saanbiyas 2-chloro-
concentrated under_high vacuum and the residue was mixed with water
e BN T HET A e AR ey BEIC B AR TR, s Aefidigigninture was
allowph asecuhs extractesbwith«diohl oramedh anrete doeshan deanbentsated. sbhent was
crude mixture was purified qn.silica gel with heptane/ethyl acetate
concs RO S oL A6 TS W ISGEIAER Rl ot S R gethare.
After @cadid)catithewith desirEd predugicmer elebtameadxtracted with dichloromethane,
dried and concentrated. The crude mixture was purified on silica gel with heptane/ethyl
acetate (gradient 0% to 25% 1 40 minutes, then isocratic for 20 minutes). 55 mg (15%) of the
desired product were obtained.

MS: m/z = 775.6 (2M-H).

Example 2

cis-(4,5-Diphenylpyrimidin-2-yloxymethyl)cyclohexanecarboxylic acid
cis-(4,5-Diphenylpyrimidin-2-yloxymethyl)cyclohexanecarboxylic acid was obtained in
analogy to example 1 from methyl cis-4-hydroxymethylcyclohexane-1-carboxyiate and
2-chioro-4,5-diphenylpyrimidine.

MS: m/z = 775.6 (2M-H).

Example 3

cis-3-(4,5-Diphenylpyrimidin-2-yloxymethyl)cyclopentanecarboxylic acid
F-36009-136-A

cis-3-(4,5-Diphenylpyrimidin-2-yloxymethyl}cyclopentanecarboxylic acid was obtained in
analogy to example 1 from methyl cis-3-hydroxymethyleyclopentane-1-carboxylate and

2-chioro-4,5-diphenylpyrimidine.
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MS: m/z=775.6 (2M-H). Example 2 20

wo 20513 A9Diphenylpyrimidin-2-yloxymethyl)cyclohexanecarboxyligragigtr2607/003803
cis-(4,5-Diphenylpyrimidin-2-yloxymethyl)cyclohexanecarboxylic acid was
obtained in analogy to example 1 from methyl :

MS: g2 HtrdxmBthylcyclohexane-I-carboxylate and
2-chloro-4,5-diphenylpyrimidine. 25 MS: m/z=775.6 (2M-H). Example 3
30 cis-3-(4,5-Diphenylpyrimidin-2-yloxymethyl)cyclopentaneearboxylic
acid E-36009-136-A

Examggg-g-(4,5-D‘iphenylpyrimidin-2-y|oxymethy|)cyc|opentaneearboxylic acid
was obtained in analogy to example 1 from methyl
cis-3-hydroxymethylcyelopentane-I-carboxylate and

Cis/tr2nSiQusdsms AR e pyHmidl x\%{% CRI3ARLE R arboxylic acid
PCT/EP200 /ool% 03 MS: m%ﬁ): 47@?&%). Exam%ﬁeozl(yéc “

F“36Iékﬂ?§n§-4-(4,5-diphenylpyrimidin-2-y|oxymethyl)cyclohexanecarboxylic
316 nﬁé,:{q ] 42 28ifah 34BN O Iohexanecarboxylic acid were dissolved in

cis/trans-4-hydroxymethylcyclohexanecarboxylic acid were dissolved in 5

> mi phgriERekaRd, ARG MEes. fitne) 06608) B dudiirs Wyatiskieh b Bgdlyninutes

at rooRftRm3RMIRUIeS 6 1Al AR tEFPPErRIE 4268 RaAHmmaiiafe were added. After
2-chloro-4,5-diphenylpyrimidine were added. After 48 hours at 90C, the

48 hops RV hadhsvabaatetpasddmaet g A Bl 4o dbElYT AectRutidl tpgtion was
washdashpdmitthhalisaturaied sesivsadicarhenatesolhtionand satprated.

sodium dihydrogenphosphate solution. The organic phase was dried over

dihydgogrBRRQIRFaTE St ConbenFsRtC PResFe¥tiuliGhevst AREY B dirta gl

concaitiraigmadient fieny hepiamedad sileptane/athylacatatertdmd hepthiedo

(8%) of the desired product were obtained. MS: m/z = 389.2 (M+H).
heptapg/ethyfacetate (1:1). 30 mg (8%) of the desired product were obtained.

MS: m/z = 389.2 (M+H).

Example 5

[3-(4,5-Diphenylpyrimidin-2-ylsulfanyl)adamantan-~ .1 -yl]acetic acid

F-36141-090-1

125 mg (0.55 mmol) of (3-mercaptoadamantan-1-yl)acetic acid in 2 ml of dimethylformamide
were mixed with 123 ul of DBU (0.83 mmol) and 72 mg (0.27 mmol) of 2-chloro-4,5-
diphenylpyrimidine and stirred at 70°C for 4 hours and at 90°C for 2 hours. The mixture was
purified by preparative HPLC (method A). 55 mg (45%:) of the desired product were obtained.
MS: m/z = 457.4 (M+H).

Example 6
(18)-3-(4,5-Diphenylpyrimidin-2-yloxy)cyclohexanecarboxylic acid

Methyl (15)-3-(4,5-diphenylpyrimidin-2-yloxy)cyclohexanecarboxylate
1.5 g (2.12 mmol) of diphenylperfluorodecylphosphine were added to a solution of 280 mg



10

15

20

23

30

20 [3-(4,5-Diphenylpyrimidin-2-ylsulfanyl)adamantan-I-ylJacetic acid

WO 2087361682-090-1 125 mg (0.55 mmol) 9f (3-mercaptoadamantan- geyl)aeeticr/ 603803
acid in 2 ml of dimethylformamide were mixed with 123 id of DBU (0.83
mmol) and 72 mqéO.Z? mmol) of 2-chloro-4,5 25 diphenylpyrimidine and

(1.76 grinel ol red ol 2 ABUrd- B G 90 e HBP 2 mesars T Ha ik iral whistrahydrofuran.

After BURHIREBY, 9%%@@@(@%&&)(m@,@0ﬁ%ﬁ1§§p@}Qﬂﬂ§g@~@t the desiretketrahydro-

product were obtained. MS: in/z = 457.4 (M+H). 30 Example 6
furan pjess. added, pip HahRBHIR raﬁ-gg%&m@@mé&aw&ﬁ%omém Nty
(2.12 ARd3fasdieRanAmEHA AR ZHEUGERG SHOREX BFILRANYIRST I b3 didwly

mmol) of dip enylperfluorode%/g)hosp ine were added to a solution of

addedzBOnTE EXPHOTM S 1B 3D PEFIETIGH TR0 EIPLLIESihSH S dtryas not

possit{fk %%&)ﬁﬁ%@Wﬂﬁﬁﬁ@§éﬁ%@ﬂ@%ﬂaﬁ%ﬂ £l eteaei oftiARamide. The
_After 30 minutes, 525 %(2.12 mmol) of 4,5-dip en;g/lg%yrimidin-z-ol and 2
reactipn) PtEaMAT BRIV R R AHCA S e FREIRe WA R ngipded Festiphenyl-

pyrimR@ininditeshA saMHOR R flitdtd rided 2mMal Of RisPeHiYRMd)and washed

.. azodi.carboxylate in 2 ml of tetrahydrofuran was slowly 5 added dropwise
with mefagnelmirteieadtibrindriBeshivete St BPRIEMREAIRS 157 18U5oliRS SRRREed on 2

silica B6t cPASSIPI@IMEQNVBK the ausPeNSIRR I GosoliRm By Ading toml ®% 1o 45%
dimethylformamide, The reaction mixture was filtered with suction

ethyl g5eiiipitate EUESEbRALTS 48) BT dSSipREMHSHYRTRINRBI). The

MS: Hiltrateayas(fittersd twice through a FluoroFlash cartridge and washed with
methanol/water = 4/1, and the filtrate was concentrated. The residue was
separated on a 10 silica gel column (heptane/ethyl acetate, 10 minutes

(19)-100% hppianey giadiptiraex 096 tnhsYaneti agatate i 45 minutes). 28
mg (4%) of the desjred product were obtained. MS: m/z=389.1 (M+H).
28 m%i%ﬁél(ﬁ{@ibiﬁﬂ’éﬂ@ MicliT 22 IR FEy IS HEX A CaY B AP P8 D8
carboRga(0 Qérovmabdofmetayl (Lof tetrahydrofuran and 360 pl of I N aqueous lithium
S)-3-(4,5-diphenylpyri idin-2-)€ﬁlioxy)cyclohexane- carboxylate were mixed

hydroxide selgticsmaRd SICATNEREGFE: PRI AIR¥ES RhERUAYARGKRS Was
dilutegalutionaed stiaer atvoom Rmpecaluie iortle Bouwrah the/Teaetien The organic

phasevrgf%(%lgﬁﬁﬁ ag%@?ls{?é?gﬁﬂvgﬁfgga%%d gg;ldci!:inqtga}{gy}]ls sggunoc ?%Ir% ga ?&%tgaf%%ddesired

product were obtained.

MS: m/z = 375.5 (M+H).

Example 7
2—[5-(4,5—Diphenylpyrimidin—Z—y}suifahyl)pentyi]cycl.opropanecarboxylic acid

S-6-heptenyl thicacetate

3.4 g (19.2 mmol) of 6-heptenyl-1-bromide in I5 ml of dimethylformamide were mixed with
2.4 g (21 mmol} of potassium thioacetate and stirred at room temperature for 2 hours, The
mixture was taken up in 50 ml of MTBE and washed with saturated NaCl solation. Drying
over sodium sulfate was followed by concentration, and the residue was employed without

purification in the next stage.
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phase was dried with sodium sulfate and concentrated in vacuo. 17 mg
WO 204%dx0of the desired 20 product wergzobtained. MS: m/z = 375 fc(iViss)o7/603803
Example 7 25 _
~ 2-[5-(4,5-Diphenylpyrimidin-2-ylsulfanyl)pentylicyclopropanecarboxylic
2-Hepé?éﬁﬂglﬁlﬁ@%ﬁﬁ%l&ﬁf@é{%ﬁt@%’mw@m9.2 mmol) of 6-heptenyl-I-bromide
in 15 ml of dimethylformamide were mixed with 30 2.4 g (21 mmol) of
potassium thioacetate and stirred at room temperature for 2 hours. The

The SrfirkaRewhhiareriah i somademTseisd wadnsd whafsaahared anbdgsgassed.
AdditRHHoT Dryineh AYBI-3odid; s faimwasfQlawstn:eRcetiatian &g

the residue was employed without purification in the next stage. WO
tempespiyg fan & houss e 1mp i ofob 3ettilo aepitecaiyR yRERI-4,
3.2 g S ipheny bpyrioHdred hRisnenigRismvithioaeRiAR ©IVEe Rrodual Wasgassed

dissolved in 80 ml of methanol and degassed. Addition of 2.7 g (20 mmol)

dimetiylimasnifn wxtrdratd whs tetidied BS BiviTg Berobmed i Reerdemacgiure for
18 hodrflaniesaaglieraoval of sifivaiaiile GaRstitueRisImarua3@1 3 SAMON QL over

. 2-chloro-4,5-diphenylpyrimidine were dissolved in 45 m| of degassed.
sodiugg LR ISAN ?a‘éeaga serseatiatite Fedipraligaion i widie mraist eol
with He@REhdenmRerbiie fa0:18 hoursctakepunRdALARMHeEMTRES s Washed

with saturated NacCl solution. Drying over sodium sulfate was followed by
MS: m8ieehitraddfahd purification of the residue on silica gel 10 with
heptane/ethyl acetate (10:1). 2.9 g (67%) of the desired product were
obtained. MS; m/z=361.5 (M+H). tent-Butyl
tert-BsviA B g RY TR RTARM Sy isuliahimebiestentRfaa s 361 mg (1 mmol) of
2-hept-6-enylsulfanyl-4,5-diphenylpyrimidine and 384 mg (3 mmol) of
tert-butyl crEv)Ia e in 3 ml of dichioromethane are carefully de%ﬁssed

361 mgiC B 8O B OSRIEBL ey S B RR SR RS S SRdpBeatdrgmoD) of
tert-b oyl b3S H Bhelresitug @fiefcavaparnatione Af lhasekatle SORSIVRAS) mg of
ified on silica gel with heptane/ethyl acetate (10:1). 346 mf%e(YS%)

Grubl e B S B A D RS0 (RS s 4% fexiiusptet evaporation

of thetedtdBldy2rftituents was purified on silica gel with heptane/ethy! acetate (10:1).
-(4,5-diphen imidin-2-ylsulfanyl)pentyl]cyclopropanecarboxylate

346 n?g%’s‘r%/g'g? tehey e)sflrrlggll plroc%ugcc V\lfjere 0%2£jneé¥ eycloprop Xy

MS: m/z = 461.6 (M+H).

tert-Butyl 2-[5-(4,5-diphenylpyrimidin-2-ylsulfanyl)pentyl]cyclopropanecarboxylate

148 mg (0.675 mmol, 1.35 eq.) of trimethylsulfoxonium iodide in 3 ml of dimethyl sulfoxide
were mixed with 26 mg of sodium hydride (60%) and stirred at room temperature for 1 hour.
tert-Butyl (8-(4,5-diphenylpyrimidin-2-yisulfanyl)oct-2-enoate dissolved in 1 m! of dimethyl
sulfoxide were added and stirred at room temperature for 24 hours. The mixture was taken up
in ethyl acetate, washed with saturated NaCl solution and dried over sodium sulfate. The
residue was purified after concentration on silica gel with heplane/ethyl acetate (10:1). 96 mg
(40%) of the desired product were obtained.

MS: m/z = 475.7 (M+H).

2-[5-(4,5-Diphenylpyrimidin-2-ylsulfanyl)pentyljcyclopropanecarboxylic acid
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148 mng (0.675 mmol, 1.35 eq.) of trimethylsulfoxonium iodide in 3 m| of

WO 20dimgtbnd sulfoxide 25 were mixed with 26 mg of sodium hydrid@(B0e®)307/003803
and stirred at room temperature for 1 hour. tert-Butyl
(Sﬁ,B-diphen Ipyrimidin-2-ylsulfanyl)oct-2-enoate dissolved in | ml of

96 ML IRGIC DRI Wi s AN FDBra 1eHABEFALREP B 24

cycloptepife BRI Q¥asiiakendm insttviacetals] wasbed withGaldatad ml of
NaCl solution and dried over sodium sulfate. The residue was purified

TEA e EBHE A RAMOTBACECE Gl WP R dtanEvsiiyt aletateere ol 96 yptile
constiBRAANWY KB sesinedaredyetinens erined mMR a3, Tohhe (BMVETI)-the
. 2-[5-(4,5-Diphenylpyrimidin-2-ylsulfanyl)pentyl]cyclopropanecarboxylic
desired Drpgiie) PSEPPPRIBYS 34 PCT/EP2007/003803 96 mg (0.2 mmol) of
MS: Agrt=hutyl12-{vH-diphenylpyrimidin-2-ylsulfanyl)pentyl]-
cyclopropanecarboxylate were dissolved in a mixture of 2 ml of
dichloromethane and 2 ml of TFA and stirred at room temperature for 2
hours. The residue after removal of all volatile constituents in vacuo was
p rgied by preparative HPLC (method A). 60 mg (87%) of the 5 desired
ExamBr% uct were obtained. MS: mlz = 419.14 (M+H). Example 8 10
2-[5-(4,5-Diphenylpyrimidin-2-ylsulfanyl)pentyl]cyclopropanecarboxylic
acid F-36341-084-1 L
215G S NG YA R R G SRR

F-363ac¢igsyas obtained in analogy to example 7 from 5-hexenyl-I-bromide and
-chloro-4,5-diphenylpyrimidine. 15 MS: m/z = 405.13 (M+H). Example 9
25 R SRR TS oS eGP B b B B eined
in andfo 3684 3x0831% 2fiex-SienyioNyrdortiphenyIpylitoidirgs1dhthen(ibyrmmidihe.
MS: of %Qﬁ}(glr}%-]m issolved in 30 ml of dioxane were mixed with 600 mg 25
) "(é@"%, 1) 6 sodium hydride and stirred at room temperature for 30

minutes. Addition of 1.7 g (7.5 mmol.) of 2-chloro-4,5-diphenylpyrimidine
was followed by stirring at room

Example 9

2-[4-(4,5-Diphenyipyrimidin-2-yloxy)butyljcyclopropanecarboxylic acid
F-36341-088-1
2-Hex-5-enyloxy-4,5-diphenylpyrimidine

1.50 g (15 mmol) of 5-hexen-1-ol dissolved in 30 ml of dioxane were mixed with 600 mg
(60%, 15 mmol) of sodium hydride and stirred at roorn temperature for 30 minutes. Addition
of 1.7 g (7.5 mmol) of 2-chloro-4,5-diphenylpyrimidine was followed by stirring at room
temperature for 6 hours. Taking up in MTBE and washing with saturated NaCl solution were
followed by drying over sodium sulfate and evaporation. The residue was purified on silica
gel with heptane/ethyl acetate (15:1). 1.93 g (77%) of the desired product were obtained.
MS: m/z=331.1 (M+H).

2-[4-(4,5-Diphenylpyrimidin-2-yloxy)butylJcyclopropanecarboxylic acid was further obtained
in analogy to example 7.

MS: m/z = 389.1 (M+H).
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temperature for 6 hours. Taking up in MTBE and washing with saturated

WO 28ECheslution were followed by drying over sodium sulfate and PCT/EP2007/003803

evaporation. The residue was purified on silica gel with heptane/ethyl
acetate (15:1). 1.93 g (77%) of the desired product were obtained. 30 MS:
m/z=331.1 (M+H).
2-[4-(4,5-Diphenylpyrimidin-2-yloxy)butyl]cyclopropanecarboxylic acid was
further obtained in analogy to example 7. MS: m/z = 389.1 (M+H). WO
Examplot131619 35 PCT/EP2007/003803 Example 10 5
2-[3-(4,5-Diphenylpyrimidin-2-yloxy)pentyl]cyclopropanecarboxylic acid
F-36341-095-1, . . . :
2-13-(a 3 By RN AT AR BB e R eperssropanaicttidkylic acid
F-363wa9@btained in analogy to example 9 from 6-hepten-l-ol and
2-chloro-4,5-diphenylpyrimidine. MS: in/z = 403.6 (M+H). 10 Method A: .
2-D3 (&l GRBT DRELR BT K G REHE 3 S M5B tathat oG cich s dtained in
analody0):idRpit 0060 A B kb15692r(@ Mindoie-A55 Si(Bidnpip) oGk (4.4
min) Flow rate 1 ml/min WO 2007/131619 36 PCT/EP2007/003803
MS: eSS © Wiedbhpound of the formula 1, 5 (RI)r, H IYOH N~V'W,X
(R2)m in which the meanings are

Method A:
Stationary phase: Col YMC Jsphere 33 x 2
Gradient: {ACN + 0.05% TFA):(H:0 + 0.05% TFA)

5:95 (0 min) to 95:5 (3.4 min) to 95:5 (4.4 min)

Flow rate 1 mb/min



10 RI, R2 independently of one another (Ci-C6)-alkyl, O-(Ci-C6)-alkyl,

wo 20411511 (CI1-C4)- alkyl, N[(C1-C4)-alkyl]2, OH, CN, F, Cl, Br, O-plaamyb2007/003803
CF3, OCF3 or OCH3, where alkyl may be substituted one or more times
by F,Cl,BrorCN;n0,1,2,3,40r5;, 15m0,1,2,3,40r5; VO, S, SO

Claimst 502; 20 W bond, (Cr-C2)-alkylene, (C2-C7)-alkenylene or
(C2-C7)-alkynylene, where alkylene, alkenylene and alkynylene may be
substituted one or more times by R31 X mono-, bi- or tricyclic

L (o3 erpreydishikyarguiihere the cycloalkyl ring may 25 be substituted
one or more times by R4; Y bond, (C1-C4)-alkylene, (C2-C4)-alkenylene
or (C2-C4)-alkynylene, where alkylene, alkenylene and alkynylene may
be substituted one or more times by R3; 30 R3 NH2, NH(Ci-C4)-alkyl,
N[(Ci-C4)-alkyl]2, F, ClI, ' N, OH, O-(C1-C6)-alkyl, WO 2007/131619 37

PCT/EPZOO?/OO:ZI&IQQ f])-alkyl, (C2-C6)-alkenyl or (C2-C6)-alkynyl,
where alkyl, alk mok be substituted one or more times by

!

F, Cl, Bror CN; R4 F, ClI, -' , CNJi(Ci-¢¥)-alkyl or O- (C| C4)-alkyl, where .
alkyl maybe 5 substitute of imaaiby FY ldr CN; and the
physiologically thR ted therelf. 10%. A mpayind of the formula |
as claimed in claim I, in\high the meanings are R1R2 independently of

one another (C1-C6)-alkyl, O-(Cl-C6)-aIkyI, NH2, NH(C1-C4)- alkyl,
N[(Ci-C4)-alkyl];, OH, CN, F, CI, Br, G-phenyl, CF3, OCF3 or OCHS,
: I may be substituted one or more times by F, Cl, Bror CN; 15 n
- Whv%tg‘%%% zi’mngg P?n 0,1,2, 3 40r5:

RI,R2 independently of one another (C;-C¢)-alkyl, O-(C;-Cg)-alkyl, NH,, NH(C-Cy)-
alkyl, N[(C;-Cg)-alkyl],, OH, CN, F, Cl, Br, O-phenyl, CF;, OCF; or OCH;,

where alkyl may be substituted one or more times by F, Cl, Br or CN;

n 0,1,2,3,4or5;

m 0,1,2,3, 4015,

Vv 0O, S, SO or SO3;

W bond, (Ci-Cq)-alkylene, (C,-Cr)-alkenylene or (C,-Cy)-alkynylene, where
alkylene, alkenylene and alkynylene may be substituted one or more times by
R3;

X mono-, bi- or tricyclic (Cs-Cyp)-cycloalkyl ring, where the cycloatkyl ring may

be substituted one or more times by R4;

Y bond, (C,-Cys)-alkylene, (C,-Cy)-alkenylene or (C,-Cas)-alkynylene, where
alkylene, alkenylene and alkynylene may be substituted one or more times by

R3;

R3 NH,, NH(C,-Cy)-alkyl, N[(C;-Cy)-alkyl],, F, CI, Br, CN, OH, O~(C1MC6j~alky1,
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20V O, S or SO; W bond, (Ci-C)-alkylene, (C2-C7)-alkenylene or

WO 20@33Cdp-alkynylene, where alkylenezalkenylene and alkynyleneatagyrbes7/003803

R4

substituted one or more times by R3; 25 X mono-, bi- or tricyclic
(C3-C12)-cycloallcyl ring, where the cycloallcyl ring may be substituted
one or méretinia& Yy Ra-Colrdkeny i day-inytenavicyherm aldmlemeond
(C2-C4)-alkynylsne vyRermiiadkyiens rrike mrre wrd@lkypylens may
be substituted one or more times by R3; R3 NH2, NH(C1-C4)-alkyl,.
N[(Cr-C4)-alkyl]2, F, CI, Br, CN, OH, O-(C1-C6)-alkyl, (Ci-C6)-alkyl,
(C2-C6)alkanyk or AC2:CO);pHybrvihers-alkyvhiabkenyt Andidd aly By
may be substituted one or more times by F, Cl, Br or CN; WO
2007/131618 88 A9 PO [58BbS FRA BRI BACN, (Ci-C4)-alkyl or |
O-(Ci-C4)-alkyl, where alkyl maybe substituted one or more times by F,
Br or CN; 5 and the physiologically tolerated salts thereof. 3. A

Cl, Br
and thephyyalngishthd ebmahsris BRIRREd in claim 1 or 2, in which the

RI,R2

m

R3

meanings are 10 RI, R2 independently of one another (Ci-C6)-allcyl,
O-(C-C6)-alkyl, OH, CN, F, Cl, Br, O-phenyl, CF3, OCF3 or OCH3; n 0, 1,
2,3,40r5;, 15m0,1,2,3,40r5;, VOorS; Whbond or (Cl

-CX -aligylene; o PHXfonenes [k abiaeuchicc(6arC1e) wyeloalkyhengnwdaee
the cycloalkyl ring may be substituted one or more times by R4; Y bond

or (Ci-C4)-alkylene; 25 R4 F, ClI, Br, CN, (Ci-C4)-alkyl or O-(C1-C4)-allcyl;
independently of one another (C-Cg)-alkyl, O-(C;-Cg)~alkyl, NH;, NH(C,-Cs)~

alkyl, N[(C;-Cy)-alkyl]s, OH, CN, F, Cl, Br, O-phenyl, CF3, OCF» or OCHs,

where alkyl may be substituted one or more times by F, Cl, Br or CN;

0,1,2,3, 4015
0,1,2,3, 4o0r5;

0, S or SO;

bond, (C;-Cs)-alkylene, (C,-Cq)-alkenylene or (C,-Cr)-alkynylene, where
alkylene, alkenylene and alkynylene may be substituted one or more times by
R3;

mono-, bi- or tricyclic (Cs-Cig)-cycloalkyl ring, where the cycloalkyl ring may

be substituted one or more tfimes by R4;

bond, (C;-Cy)-alkylene, (C;-Cq)-alkenylene or (C;-Cy)-alkynylene, where
alkylene, alkenylene and alkynylene may be substituted one or more times by
R3;

NH:, NH(C-Cy)-alkyl, N[(C-Cs)-alkyl]s, F, CL Br, CN, OH, O~(C,;-Cg)-alkyl,
(C1-Cy)-alkyl, (Co-Cg)-alkenyl or (Cy-Ce)-alkynyl, where alkyl, alkenyl and
alkynyl may be substituted one or more times by F, Cl, Br or CN;
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and the physiologically tolerated salts thereof. 30 4. A compound of the

wo 2iorm3giad as claimed in one or more ggclaims 1 to 3, in which thecT/EP2007/003803

R4

meanings are RI, R2 independently of one another (Ci-C6)-alkyl,
O-(Cj-C6)-alkyl, OH, CN, F, CI, WO 2007/131619 39 PCT/EP2007/003803
Br, O-phenyl, CF3, OCF3 or OCH3;n0; 5m0; VO orS; W bond or
(Ci-C7)-glkylens; (30 xcmeno; igysli CiRdoeyeloalkyhring, ond
or (Ci-C4)’-aIRer’ne; i?&n%%%?éﬁﬁﬂ%ﬁf%%ﬁd saltks(r){ﬂg]raéyo??& A
compouHPaEEIShIe8 i BIRESTHRsS Y dT GailE o (o™ for use as
pharmaceutical. 20 6. A pharmaceutical comprising one or more of the
compounds as claimed in one or more of claims I1to 4. 7. A

and thepdyyaisdesiiedy deleipeing! 6riBes#thore of the compounds as claimed in

one or more of claims | to 4 and at least one further active ingredient. 25

8. A pharmaceutical as claimed in claim 7, which comprises as further

active ingredient one or more antidiabetics, hypoglycemic active
ingresigpiantiM@e gbriediciasednhibitorsiashalesters] /R BliOMeanings are
inhibitors, PPAR gamma agonists, PPAR alpha agonists, PPAR
alpha/gamma agonists, PPAR delta. agonists, fibrates, MTP inhibitors,

R1, Rbile acid ;ahssuptiam 30 fonibiass& BT Pdpbibitars helymsrigliedsidcoN, F, Cl,

R4

adsorbents, LDL receptor inducers, ACAT inhibitors, antioxidants,
lipoprotel g ki 'Fdré?@&@ﬁ@gféﬂyase inhibitors, squalene
synthetase inhibitors, lipoprotein(a) antagonists, HM74A receptor
agonists, lipase_inhibitors, insulins, sulfonylureas, biguanides,
meglitinigeéz %hi%iz‘doﬁﬂﬁiediones, a-glucosidase inhibitors, active
ingredients which act on the ATP-dependent potassium channel of the

beta cells,

0,1,2,3,d4or5;

Oors;

bond or (C,-C7)-alkylene:

mono-, bi- ot tricyelic (Cs-Cig)-cycloalkyl ring, where the cycloalkyl ring may

be substituted one or more times by R4;

bond or (C;-Cy)-alkylene;

F, Cl, Br, CN, (C;-Cy)-alkyl or O-{C,-Cy)-alkyl;

and the physiologically tolerated salts thereof.

4.

A compound of the formula I as claimed in one or more of claims 1 to 3, in which the

meanings are

R1,R2 independenily of one another (C,-Cg)-alkyl, O-(C-Cg)-alkyl, OH, CN, F, Ci,
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WO 2007/131619 40 PCT/EP2007/003803 glycogen phosphorylase
WO 208ThiBitars, glucagon receptor antagonists, activators of glucokin&edayEP2007/003863
inhibitors of gluconeogenesis, inhibitors of fructose-l,6-bisphosphatase,
modulators of glucose transporter 4 (GLUT4), inhibitors of
gIutamin%r-fr‘atﬁg?él’é-ﬁﬁ@éaﬁ%ﬁé)fm transferase, inhibitors of
dipeptidylpeptidase IV (DPP-1V), inhibitors of 11-beta 5 hydroxysteroid
dehydrogenase 1, inhibitors of protein tyrosine phosphatase 1B,
modulators of the sodium-dependent glucose transporter 1 or 2, inhibitors
of hormone-sensitive lipase, inhibitors of acetyl-CoA carboxylase,
inhibitors of phosphoenolpyruvat carboxykinase, inhibitors of glycoges
synthasé)kinase-S beta, inhibitors of protein kinase C beta, endothelni- A
receptor antagonists, inhibitors of | kappaB kinase, modulators of the
glucocorticoid 10 receptor, CART agonists, NPY agonists, MC4 agonists,
orexin agbfists, H3 agonists, TNF agonists, CRF agonists, CRF BP
antagonists, urocortin agonists, (33 agonists, CB1 receptor antagonists,
MSH (melanocyte-stimulating hormone) agonists, CCK agonists,
W serotonifoReLpftAke SritibitStE Snixed serotoninergic and noradrenergic
compounds, 5HT agonists, bombesin agonists, galanin antagonists,
‘ growth hormones, growth hormone-releasing 15 compounds, TRH
X agonists"™HCoGpRIY Pr6tdin S ek 2 ModiM B leptin agonists, DA
agonists, lipase/amylase inhibitors, PPAR modulators, RXR modulators or
TR-(3 agonists or_ amphetamines. 9. The use of the compounds as
Y claimed MPBAEd Hib '%ﬁ‘éfi;ﬁqi’r‘?fs 1 to 4 for 20 manufacturing a
medicament for lowering blood glucose. 10. The use of the compounds as
claimed jn one or more of claims 1 to 4 for manufacturing a medicament
and the PRYSIHIORHHA t%%ﬁ?%%?éﬁs. %ffi%-rhe use of the compounds as
claimed in one or more of claims 1 to 4 for manufacturing a medicament
for increasing insulin release. 12. A process for manufacturing a
pharmaceutical comprising one or more of the compounds as claimed in
5. oneanmpommdbctabinsd io hadrigtonostplises mxiAagthesactivehadtaceutical.
ingredient with a pharmaceutically suitable carrier and converting this
mixture into a form suitable for administration.
6. A pharmaceutical comprising one or more of the compounds as claimed in one or

m

more of claims 1 to 4.

7. A pharmaceutical comprising one or more of the compounds as claimed in one or

more of claims 1 to 4 and at least one further active ingredient.

8. A pharmaceutical as claimed in claim 7, which comprises as further active ingredient
one or more antidiabetics, hypoglycemic active ingredients, HMGCoA reductase inhibitors,
cholesterol absorption inhibitors, PPAR gamma agonists, PPAR alpha agonists, PPAR
alpha/gamma agomists, PPAR delta agonists, fibrates, MTP inhibitors, bile acid absorption
mhibitors, CETP inhibitors, polymeric bile acid adsorbents, LDL receptor inducers, ACAT
inhibitors, antioxidants, Lipoprotein lipase inhibitors, ATP-citrate lyase inhibitors, squalene
synthetase inhibitors, lipoprotein(a) antagonists, HM74A receptor agonists, lipase inhibitors,
insulins, sulfonylureas, biguanides, meglitinides, thiazolidinediones, o-glucosidase inhibitors,

active ingredients which act on the ATP-dependent potassium channel of the beta cells,
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glycogen phosphorylase inhibitors, glucagon receptor antagonists, activators of glucokinase,
inhibitors of gluconeogenesis, inhibitors of fructose-i,6—bisph0sphatase, modulators of
glucose transporter 4 (GLUT4), inhibitors of glutamine-fructose-6-phosphate
amidotransferase, inhibitors of dipeptidylpeptidase IV (DPP-IV), inhibitors of 11-beta-
hydroxysteroid dehydrogenase 1, inhibitors of protein tyrosine phosphatase 1B, modulators of
the sodium-dependent glucose transporter 1 or 2, inhibitors of hormone-sensitive lipase,
inhibitors of acetyl-CoA carboxylase, inhibitors of phosphoenolpyruvat carboxykinase,
inhibitors of glvcoges synthase kinase-3 beta, inhibitors of protein kinase C beta, endothelin-

A receptor antagonists, inhibitors of I kappaB3 kinase, modulators of the glucocorticoid

receptor, CART agonists, NPY agonists, MC4 agonists, orexin agomsts, H3 agonists, TNF

agonists, CRF agonists, CRF BP antagonists, urocortin agonists, B3 agonists, CB1 receptor
antagonists, MSH (melanocyte-stimulating hormone) agonists, CCK agonists, serotonin
reuptake inhibitors, mixed serotoninergic and noradrenergic compounds, SHT agonists,
bombesin agonists, galanin antagonists, growth hormones, growth hormone-releasing
compounds, TRH agonists, uncoupling protein 2 or 3 modulators, leptin agonists, DA
agonists, lipase/amylase inhibitors, PPAR modulators, RXR modulators or TR-J agonists or

amphetamines.

9. The use of the compounds as claimed in one or more of claims 1 to 4 for

manufacturing a medicament for lowering blood glucose.

10.  The use of the compounds as claimed in one or more of claims 1 to 4 for

manufacturing a medicament for the treatment of diabetes.

11. The use of the compounds as claimed in one or more of claims 1 to 4 for

manufacturing a medicament for increasing insulin release.

12. A process for manufacturing a pharmaceutical comprising one or more of the
compounds as claimed in one or more of claims [ to 4, which comprises mixing the active
ingredient with a pharmaceutically suitable carrier and converting this mixture into a form

suitable for administration.



