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WO 2007/131620 1 PCT/EP2007/003804 Description
WO 24,5:Diphemyl-pyrimidinylamino substituted carboxylic acids, pethegfonthenzsoa
production and use thereof as medicaments 5 The invention relates to
4,5-diphenylpyrimidinylarnino-substituted carboxylic acids and their
Desmﬁﬁ%lologlcany tolerated salts. Compounds of similar structure have been
described in the prior art (see WO 2005/103022). 10 The invention was
based on the object of providing compounds which display a

4.5-Diphsrapeutbaifiuippaprssheiuivhesmastiagds pastadaptasmaadeggpn and

use thGaAMRURES Siwtahle for the treatment of hyperglycemia and diabetes. 15
The invention therefore relates to compounds of the formula I, (RI)" N'W" -
'YOH rN"N/R3 0O lin which the meanings are 20 R1, R2

The imdeRENARMY1040N6;ARQ A QrbGkifeed) @b Mid2cids and their
NH(C-C4)- alkyl, N C1 C aIkyI] H, CN, F, CI, Br, O-phenyl, CF3,

Phys“@ﬁ’@ﬁélb’r@@lal@ﬂ re alkyl may be substituted one or more times by F,

Cl_BrorCN;25n0,1,2,3,40r5; mQ, 1, 2, 3, 4or 5; W bond,

(Ci-C7)-alkylene, (C2-C7)-alkenylene or (C2-C7)-alkynylene, where 30
Compamg% AE SRy B B R At chasdde St GRe BiOmoRs/103022).
times by R4; WO 2007/131620 2 PCT/EP2007/003804

The invention was based on 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 hyperglycemia and diabetes.

The invention therefore relates to compounds of the formula i,

(R2) -
1
in which the meanings are
R1,R2 independently of one another {C;-Cg)-alkyl, O-(C-Cg)-alkyl, NH, NH(C,-C4)-

alkyl, N[(C;-Cy)-alkyll, OH, CN, F, Cl, Br, O-phenyl, C¥;, OCF; or OCHj,

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

n 8,1,2,3,40r5;
m 0,1,2,3,4or5
W bond, (C,-Cy)-alkylene, (C;-Cy)-alkenylene or (C;-Cr)-alkynylene, where

alkylene, alkenylene and alkynylene may be substituted one or more times by
R4; |

>
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35

X bond, mono-, bi- or tricyclic (C3-C12)-cycloalkyl ring, where the

WO 209¢cleallgdoing may be substituted ong or more times by R5; BoYrlyomeho7/003804

R3

R4

RS

(Ci-Cs)-alkylene, (C2-C5)-alkenylene or (C2-C5)-alkynylene, where
alkylene, alkenylene and alkynylene may be substituted one or more
times by R4; R3 H or (Ci-C6)-alkyl; 10 R4 NH2, NH(C1-C4)-alkyl,
N[(Ci-C4)salkyl1Znk, 6. BrirfebiRt Q(C i)
(C2-C6)-alkkenyl or (C2-_C6)-gllakynﬁ'ﬁgsg%?gaﬁ%?’kiﬁghﬁ%kﬁ%%?I%§§y1
be substitteBoRe SHIRBHE S By RO iBEHPICRE: 15 R5 F, CI, Br, CN,
(CI-C4)-alkyl or O-(CI-C4)-alkyl, where alkyl maybe substituted one or
more times by F, Cl, Br or CN; where W, X and Y do not simultaneouslg

cre

have theRidakirigCot BENEENG Gl thalpdrie gickily Goletikaaey leags W

thereof. Rreferensmis aMRMIR GORPALACE) hestarmulad BhwhiGhRD8:0ks by
more radicals have the following meanings: 25 RI, R2 independently of

one anotHer (C1-C6)-alkyl, 0-(Ci-C6)-alkyl, NH2, NH(C1-C4)- alkyl,
N[(C1-C4)-alkyl]2, OH, CN, F, CI, Br, 0-phenyl, CF3, OCF3 or OCH3,
where alkyl may be substituted one or more times by F, Cl, Br or CN; 30 n
0, 1, 2, 31845 Ced-84L2 3. 4 or 5; W bond, (C1-C2)-alkylene,
(C2-C7)-allkenylene or (C2-C7)-alk}nlylene, where 35 alkylene,
alkenylene and alkynylene may be substituted one or more times b

W02007 2890S Pt (N0 6 81 0A1:F: G R bl OBiCisiCo)-2lk.

tricyclic (€31 A)isycloatkyl singnyhere the,pyatealkylving aley Rekenyl and
substituted one or more times b% R5;5Y bond, (Cl—Cs)-aIII%Iene

(C2-C5)%NEHY A B TESIELES RS pTeRer/RBRE by F» CT Bror CX;

F, Cl, Bz, CN, {C;-Cs)-alkyl or O-(C;-Cy)-alky!, where alky! may be

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

where W, X and Y do not simuitancously have the meaning of bond,

and the physiologically tolerated salts thereof.

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

following meanings:

RI,R2 independently of one another (C;-Cy)-alkyl, O-(Cy-Cy)-alkyl, NH,, NH(C,-Cs)-

I

alkyl, NI(C;-Cy)-alkyl]s, OH, CN, F, CI, Br, O-phenyl, CF3, OCF; or OCHj,

where alkyl may be substituted one or more times by F, Cl, Br or CN;
0,1,2,3,40r5;
0,1,2,3,4or5;

bond,l (C1-Cy)-alkylene, (Co-Cr)-alkenylene or (CZ—C»;)—aikyﬁylene, where

alkylene, alkenylene and alkynylene may be substituted one or more times by



allylene, alkenylene and alkynylene may be substituted one or more times
WO 2079 0 R3 H or (CI-C6)-alkyl; RANH2, NH(Ci-C4)-alkyl, pCT/EP2007/003804
N[(C3-C4)-alkyl]2; R5 F, ClI, Br, CN, (Ci-C4)-alkyl or O-(C1-C4)-alkyl,
where alkyl maybe 15 substituted one or more times by F, CI, Br or CN;
where WA4ind X do not simultaneously have the meaning of bond; and the
physiologically tolerated salts thereof. 20 Particular preference is given to
compounds of the formula | in which one or more radicals have the
X followingehéamiois 25 R Uy tHépbertdentlychiadhng Hnsthdrieleayargiky!
O-(Ci-C@lalkyl, QHNERu MR E Allih NG & £4)-alkyil2i OH, CN, F,
Cl, Br, O-phenyl, CF3, OCF3 or OCHS3, where alkyl may be subsituted
one or more times by F, Cl, Bror CN; nO0, 1, 2; 30 m 0,1,2; W bond,

y  (Ci-C7)-gliylene, (CR-Gralicenylens Al 6 @IkynMensu ii8tGe, where

alkylene, alkenylene and alkynylene may be substituted one or more
times byliierootiestbro apaiyrpono7Ian 38 bR ixdsBs P v times by
bi- or trigyglic (C3-Ci2)-cycloalkyl ring, where the cycl.oalkyl ring may be
substituted one or more times by R5; 5 Y bond, (C1-Cs)-alkylene;
(C2-Cs)-alkenylene or (C2-C5)-alkynylene, where alkylene, alkenylene

r3 and alkynylepe, neay hg gubstituted one or more times by R4; 10 R3 H or
(C1-C6)-alkyl; R4 NH2, NH(C1-C4)-alkyl, N[(Ci-C4)-alkyl]2; R5 F, ClI, Br,
(Ci-C4)-alkyl or O-(CI-C4)-allcyl;

R4 NH,, NH(C,-Cy)-alkyl, N[(C;-Cy)-allcyl]s;

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

substituted one or more times by F, CI, Br or CN;
where W and X do not simultaneously have the meaning of bond;
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-Ce}-alkyl, O-(C,-Cg)-alkyl, OH, NH,,

NH(C-Cy)-alkyl, N[(Ci-Cy)-alkyl],, OH, CN, F, Cl, Br, O-phenyl, CF;, OCF;
or OCHj, where alkyl may be subsituted one or more times by F, Cl, Br or CN;

no 0,1, 2;
m 0,1, 2;
W bond, (C-Cr)-alkylene; (C;-Cy)-alkenylene or (Co-Co)-alkynylene, where

alkylene, alkenylene and alkynylene may be substituted one or more times by
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15 where W and X do not simultaneously have the meaning of bond; and

WO 2the physmlogically tolerated salts theneof. 20 Very particular prefergne@ 13003804
given to compounds of the formula | in which one or more radicals have
the following meanings: RI, R2 independently of one another (Ci-C6)-alkyl,
O-(C1-Ch¥:alkyl, OH, CN, F, Cl, 25 Br, 0-phenyl, CF3, OCF3 or OCH3,
where alkyl may be substituted one or more times by F, Cl, Br or CN; n 0;
30 m 0; W bond, (C i-C7)-alkylene; or if X is a bond. W has the meaning of

X (ca-c7)bandyraowir 2007y s 6 2o s PE b2t ronB sterk the aicloalkyl
mono- oRRiCYGHEHCGARNSY slealicrheing where the cycloalkyl ring may
be substituted one or more times by R5; Y bond, (C,-Cs)-alkylene;
(C2-Cs)-alkenylene or (C2-Cs)-alkynylene, where 5 alkylene, alkenylene

vy and alkypylen it ' by R 0 .
(C-coy el 10 Ra N A e e e e
CN, (Ci-8hylangyrsreylanr ens Ay Girare nasisigeadotne or more times by
simultanggusly have the meaning of bond; 1.5 and the physiologically -
tolerated salts thereof. If radicals or substituents may occur more than
once in the compounds of the formulae I, they 20 may all independently

r3 of one app@h@@h@\ég?_ﬂ@p;tated meaning and be identical or different. The
alkyl, alkenyl, alkynyl, allcylene, alkenylene and alkynylene radicals in the
radicals W, Y R1, R2, R3, R4 and R5 may be either straight-chain or

R4  branchegir25 NhRednventionrelytes to sempoynds of the formula I in the

form of their salts, racemates,
R35 F, Cl, Br, (Cy-Cy)-alkyl or O-(C-Cy)-alleyl;

where W and X do not simultaneously have the meaning of bond;

and the physiologically tolerated salts thereof.

Very particular preference is given to compounds of the formula I in which one or more

radicals have the following meanings:

RI1,R2 independently of one another (C,-C¢)-alkyl, O-(C;-Cs)-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 ON;

n 0;
m 0:
W bond, (C,-Cy)-alkylene; or if X is a bond W has the meaning of (C4-C5)-

alkylene;
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racemic mixtures and pure enantiomers, and diastereomers and mixtures

WO 2thereef.cBhysiologically tolerated salts are, because their solpility #107/003304
water is greater than that of the initial or basic compounds, particularly
suitable for medical applications. These salts must 30 have a .

X physioloBfednyier steeiarsibn brdationySarbnie ey sibregite gy etk aing
acid additiomsalissehife 6aBRoNBASRAILS invention are salts of
inorganic acids such as hydrochloric acid, hydrobromic, phosphoric,
metaphosphoric, nitric, sulfonic and sulfuric acids, and organic acids such

Yy as, for exgrap|e; acslinagidDenzenesulionierlenzeic cCittioymylene, where

ethanesulfonic, fumaric, gluconic, glycolic, isethionic, lactic, lactobionic,
maleic, RIBNENY @ 007918 1820 B3P TTIE PROUT 60BBIM et A aBmedifess by
succinicgp-toluenesulfonic and tartaric acids. The chlorine salt is

particularly preferably used for medical purposes. Suitable physiologically
tolerated basic salts are ammonium salts, alkali metal salts (such as

R3 sodium angrpotassiumsalts), alkaline earth metal salts (such as
magnesium and calcium 5 salts), zinc salts, and salts of trometamol
(2-amino-2-hydroxymethyl-1,3-propanediol), diethanolamine, lysine,

R4 argininem@glﬂg(@@ymm, @r[@gl}y@%g@?mipe salts. Salts with a
physiologically untolerated anion or cation likewise belong within the
framework of the invention as useful intermediates for preparing or

RS purifyingrplysislogieally tolgratest 50 salts anglardar use in
nontherapeutic, for example in vitro applications. A further aspect of this
invention are prodrugs of the compounds of the invention. Such prodrugs

whereCanzhg Retahalged inyivade aLempouashaiihe lavantion. These
prodrugs may themselves be active or not. 15 The compounds of the
invention may also exist in various polymorphous forms, e.g. as

and thampiorpldaus-and wiysialtinaipolysmeasphous 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. 20 All
references to "compound(s) of fonnula ()" hereinafter refer to
.compound(s) of the formula (1) as described herein, and the salts and

I oG A A S R Vi, THS B SARES IR g jas 1 they

may sfriddhephysiolopical bntaleratadsalistieraokiapieseite identical or different.

The alkyl, alkenyl, alkynyl, alkylene, alkenylene and alkynylene radicals in the radicals W, Y
R1,R2, R3, R4 and R5 may be either straight-chain or branched.

The invention relates to compounds of the formula I'in the form of their salts, racemates,

racemic mixtures and pure enantiomers, and diastereomers and mixtures thereof.

Physiologically tolerated salts are, because their solubility in water is greater than that of the
initial or basic compounds, particularly suitabie for medical applications. These salts must
have a physiologically tolerated anion or cation. Suitable physiologically tolerated acid
addition salts of the compounds of the invention are salts of inorganic acids such as
hydrochloric acid, hydrobromic, phosphoric, metaphosphoric, nitric, sulfonic and sulfuric
acids, and organic acids such as, for example, acetic acid, benzenesulfonic, benzoic, citric,

ethanesulfonic, fumaric, gluconic, glycolic, isethionic, lactic, lactobionic, maleic, malic,
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25 ideal pharmaceuticals for the treatment of elevated lipid concentrations
WO 20nthesblgd, the metabolic syndrome, diabetes, insulin resistancesp2007/003804
dysregulation of LDL, HLD and VLDL or cardiovascular disorders and

lipid metabolism disorders, especially hyperlipidemia. The compound(s) of
methafesWERRIGIS YT ehfh B IsaSUHiRIStaredarEEmpiRation wilsTuaHaY active

particHMHe RS0 Jhe APaialal ppeeund of formula (1) necessary to
achieve the desired biological effect depends on a number of factors, for

Suitablg shisielaricaie crereSmprtn ePER Gse AN e IHE Nt ek it i salsgpuch as

sodiur@dministation andsihe elinical canditen Qidtharatiant bhesdal . #9881 isum
generally in the range from 0.1 mg to 100 mg (typlcal% rom 0.1 mg to 50

salts). gy s uap bt O Lo Rl d2 G mipe FrEpd b3 P RABRS M.

dietha%ﬁ%)ﬂé’,\/%jﬂﬁé, feexamplethd-1Q ﬁ%e@ﬂ?ﬁ@éi%ﬁ%@i&s may
contain, for example, from 0.01 to 100 mg, typically from 0.02 to 50 mg.

For the prophylaxis or therapy of the abovementioned conditions, the

Salts wampeupssieLionmulabiormay Decusat astharermparnd daathibhdiBnework

are preferably in the form of a pharmaceutical composition with an 5
of the JpvaBiah R CaFgrIHEEAIHET IFURICRI EHLPSE U AR E OBt B aHE delgated

salts b fisy cRBRaligCitbhe atheringiedientaPhihacamposition and is
not harmful for the patient's health. The carrier may be a solid or a liquid

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

A furtfQh @XsePPiE A% ariahlebnviGh FRALS ARtAINJEapRLRI6 1t O 2%y WMeIth

of the active ingredient. Other pharmaceutically active substances may
Pl‘od%%wg@%@ﬁﬁsggﬁ?fifa HERGAG STRIEGRbBITAE DR IS Profraigs may
themspRagBacettical gampositions 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 :
The coxgipigatse Rhaimaaautical campesitions.efithe pyemniiophais Hese, ¢.g. as
uitable for or I.anfj&ﬁeroral (for i3.5 examﬁ)le sublingual) administration,

AMOTPRARASAGR ThE HUEE SABRIRHBY BF BN SR AN PABE T Hoe Ah compounds

accorditgivisitial Gasetm theongturehanthseverty ofithe enditionda heitreatethrther
ar:gd on the nature of the compound of formula (1) used in each case.

aspeclOb RS d TR Ations and coated slow-release formulations also belong
within the framework of the invention. Preference is given to acid- and

_gastric juice-resistant formulations, Syitable coatings resistant 20 to
ATl e LR o CBRTPHGL CENUIOEE Nla R BHRRRES SbIMRDIRRRA of the

formuhthedat@sscribed herein, and the salts and solvates thereof as described herein.

The compounds of the formula {T) and the physiologically tolerated salts thereof represent
ideal pharmaceuticals for the treatment of elevated lipid concentrations in the blood, the
metabolic syndrome, diabetes, insulin resistance, dysregulation of LDL, HLD and VL.DL or
cardiovascular disorders and lipid metabolism disorders, especially hyperlipidemia.

The compound(s) of the formula (I) can also be administered in combination with further

active ingredients.

The amount of a compound of formula (I) necessary to achieve the desired biclogical effect
depends on a number of factors, for example the specific compound chosen, the intended use,
the mode of admmistration and the chinical condition of the patient. The daily dose is

generally in the range from 0.1 mg to 100 mg (typically from 0.1 mg to 50 mg) per day and
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hydroxypropylmethylcellulose phthalate and anionic polymers of

w0 20methaendic acid and methyl methacrylate. Suitable pharmaqggtttigapr007/003804
compounds for oral administration may be in the form of separate 25

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

per kifogeppPiVien eaatainer £ eerplsd dmsunedaiiesedripelind efforeumay)contain,
for ex&SPRMAGS 5 Or8NBILE: Ay SRIICRGh SUSPRNSIPRINER &gﬁgﬂﬁﬁxis or

nonagqueous liquid; or as an oil-in-water or water-in-"oil emulSion. These

therapyph Pssons Asa g radiii e ittorriap Bengreidrsenty dhynsuibipieed as the
compRiRIRRce B etk phighincindes aier Mhich ihe2etidSosition with an

ingredient and the carrier 30 éwhich may consist of one or more additional
aCC@P’iﬁéFe‘*oﬁ@"#ﬁ§)Té}‘“e%Fﬁﬁgﬁ”tﬁﬁkc9 BAATE: ThecceptnPlssiiBifssarecdbricitafygompatible

with tREGAMGEH RY o and hrmessnesus mixing.slAleacive Jagedignli. The
with a liquid and/or flrc%{ divided solid carrier, after which the product is

carries Ry # SR saAvIhasbath endis prefuabbidbearldedorodibsseppound as a

ingle GRITRISS SRS MRILAGI& POWERMOY IrARKIPEBh e Lampound, WhEH: of th
e eappro yriate with one or mo’?g additiggal ingredients. WO 2007/131620l::§81 e

active pETgEieDl §G0 BEOUN IS BRSPS KU YATERE RaGT BB GG RaEE By RiBiSHhg

including SMPQURELIMesr #oMing IO NTEHGR A% FoLEATRIBRIRONISTRE invention
granules, where ag rog];iate mixed with a blnderéélédant, inert diluent
ES

can b pIYRGRRYSIME P RIREVEIERYE e MG Y Gh essentibhs consist of
mixinfh@ehingcMaldedidablatmcan hearnoucedy malding the/eompoyssks.

which is in powder form and is moistened 5 with an inert liquid diluent, in a
suitable machine. Pharmaceutical compositions which are suitable for

PharnPetalistdipgyabmRdminiskabion.coramrise surkakletahlets\whighral (for
contain a compound of formula (1) with a flavor,ig'%, norm%I,ILy sucrose and
o

exampyE STBHRBH O AHFRGAE SRR et pH R IEE MATERE BB M TR, edimpbtinien

depently andREt i RASRISHCI as@eiatinaand SCeral ok SRS AN GLIN W akited and
Combir(lﬁtions with other medicaments The compounds of the invention

on the DATE HhRIr e 8hEBR A MR toF ARt & 67198 Inidralrtitreand

coatedpilanmacalagioali aclive substapseswvhiciliavantorexampleibenaficial
effects on metabolic disturbances or disorders frequently associated _
PGl 7 PR Io& 6T TR HSAEATUATS AT RS HIBRE Wi rsistant

to gaslelwer bloaoshghigosdhanidiabricshtRE Ze 3ativeiingradiamsiardhe,
treat t of dyslipidemias, . o
hydroxrygp%cggg nglyI%ell ulose pﬁthaiate 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
contains a defined amount of the compound of formula (I); as powders or granules; as -
solution or suspension in an aqueous or nonhaqueous liquid; 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 is shaped if
necessary. Thus, for example, a tablet can be produced by compressing or molding a powder

or granules of the compound, where appropriate with one or more additional ingredients.
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3. antiatherosclerotic medicaments, 4. antiobesity agents, 5. anti

WO 2nflammaigry active ingredients 6. acgive ingredients for the treatmenioof /003304
malignant tumors 25 7. antithrombotic active ingredients 8. active
ingredients for the treatment of high blood pressure 9. active ingredients

Compressaektapiairentsitediesdilirealkinothscivenngrddichies f8e wag form such as,
for exSIBINERLARAA RIGUaNOR Rf complicatians, calise gy viabe 8t inert

_associated with diabetes. 30 They can be combined with the compounds
diluenbpHREOTRRSHRS 1O th EUBPATCAGLIVR HaPEEURE 36RNH SyRérgidtibinprebdmeriplded
tabletdR B SRR AABINEYRIONRL 18864 IRGieHISH CRMANAION aAAM A stened

__ place either by separate administration of the active ingredients to the
with apatieiistigrin dhecrdrin oFebmbiraidAnsroducts in which a plurality of active

ingredients are present in one WO 2007/131620 9 PCT/EP2007/003804
pharmaceutical preparation. Further examples of active ingredients
PharmgGrapiralfepepribinatismistoraciaighde fﬁ%@ﬁr@mbﬁsuhh%nﬂ%i aperesdien

comp & Mg indheRete Liste 2008, chaptarilinslh Y‘Iz'xgmf ARG,

agents/appetite suppressants which are mentioned in the Rote Liste 2006,

normatiyzpnarde aidigia swBiy HgerteWhierdarestllsa el sarmsiseche Epgapound
in an 120RBSHINR38ENRY MR Rer QP RiRRd Wit the.coppmeund of the

invention of the formula | in particular for a synergistic improvement in the
effect. The active ingredient combination can be administered either by

CombseRaraie.ad ministratinameline active ingredients to the patient or in the
form of combination 10 products in which a plurality of active ingredients is

present in a pharmaceutical preparation. Most of the active ingredients

The céRgidivRed hareinafieiaradisclosathindhe WoR: BictionansehidSANARE or

International Drug Names, US Pharmacopeia, Rockville 2001..

more KHBTANRGRE HlRERS IR A anePHaeT gericafves Sobraunsy Bsagfipial effects

on mekABIS d(SQerNYAY daatts-EairaidMiz 1264i aethase dascrReghiles of such
W02005005477 (Novo Nordisk), fast- 15 acting insulin (see US

medicgBBHSEHR) inhalable insulins such as, for example, Exubera or oral
insulin such as, for example, IN-105 (Nobex) or Oral-lynTM (Generex

1. Brir?}e%gcg%%g%y\%}hci;clﬁ%wer biood glicose, antidiabetics,

active ingredients for the treatment of dyslipidemias,

antiatherosclerotic medicaments,

antiobesity agents,

antiinflammatory active ingredients

active ingredients for the treatment of malignant tumors

antithrombotic active ingredients

active ingredients for the treatment of high blood pressure

R = VR P

active ingredients for the treatment of heart failure and

J—
)

. active ingredients for the treatment and/or prevention of complications caused by

diabetes or associated with diabetes.

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

the form of combination products in which a plurality of active ingredients are present in one



10

15

20

25

30

1 derivatives such as, for example, exenatide, liraglutide or those which
WO 20ave beemdisclosed in W098/08871yor W02005027978 of Nave/Nerdiskoo3g04
A/S, in WO01/04156 of Zealand or in WOO00/34331 of Beaufour-lpsen,
pramlintide acetate (Symlin; Amylin. Pharmaceuticals), and 20 orally
pharmaffedica PYAGERIEEmIC active ingredients. The orally effective
hypoglycemic active ingredients include preferably sulfonylureas,
biguanidines, meglitinides, 25 oxadiazolidinediones, thiazolidinediones,

Furthey|geeaielas e fmibitoreTRhBitovs b oo gem pnasphorplises asisayoticular:
All an@RiaganstenRA JWCAKIRRSE PRINAIRIS I NNIIETEOf Hﬂﬁ@s@' all wc)eight -reducing

1,6-bisphosphatase, modulators of glucose transporter 4 (GLU

agenfﬁﬁﬁitﬁf&@éw@ﬁ%ﬁh@f#f%tﬁgéneu@ﬁégéwaféeaﬁﬂmﬁaws?@%él(@@n all lipid-
iowermgggg 31820 1QRGHERL 003804 @WG %ﬁ'z%ﬂ@z"%@ %ﬁ%e

channel openers such as, for example, those which have been disclosed

combigeiyeitoiipeonnad WhonBIEED of KieveNeraibieArmstimibiiors aynergistic
improdiReRtidylpentidase i (RER: }@reéﬂiﬁ%ﬂﬁ‘ﬁ%ﬁﬁ@ﬁl HehiBHRRS RS- Uy @ ther by

enzymes involved in stimulating gluconeogenesis and/or glycogenolysis,

Sepal%%mma@@@aé&%aewéﬁé BESe eaPSON: Al BdRIEDSE combination
produfBRRSAIRUOR RRBHE S QEd IR IR KR iNers: G RPLeIMEWASIPA preparation.

phosphatase IB (PTPIB), 10 modulators of the sodium-dependent glucose

Most ﬂfaﬁl?gﬁéﬁé? ngiedipss Pentigesheyeraafinpetiiisciaichiates i Dictionary of

- UsaNngiabalismiriich peuanthyeerinidemie ache-Inaredisntsand

antilipidemic active ingredients,

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
msulins such as, for example, IN-105 (Nobex) or Oral-lyn™ (Generex Biotechnology), GLP-
| derivatives such as, for exaﬁnple, exenatide, liraglutide or those which have been disclosed
in WO98/08871 or WO2005027978 of Novo Nordisk A/S, in WO01/04156 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 inciude preferably
sulfonylureas,

biguanidines,

meglitinides,

oxadiazolidinediones,

thiazolidinediones,

glucosidase inhibitors,

inhibitors of glycogen phosphorylase,
glucagon antagonists,

glucokinase activators,

mhibitors of fructose-1,6-bisphosphatase,
modulators of glucose transporter 4 (GLUT4),

inhibitors of glutamine-fructose-6-phosphate amidotransferase (GFAT),
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compounds which reduce food intake, compounds which increase
wO 2thermagepesis, 15 PPAR and RXR ypodulators and active ingredigentsy7/003304

which act on the ATP-dependent potassium channel of the beta cells. In

one embodiment of the invention, the compound of the formula | is
GLP-hagatiftered in combination with an HMGCOoA reductase inhibitor such as
potassHHIVARIAN.JHauastatiny 20 RIAVARIAHD, dyasiaHPy AIRVBSIAUR closed in WO

cerivastatin, rosuvastatin or L-659699. In one embodiment of the
97/26verolY, AP dbripbahli ofaReordiriuia: is administered in combination
inhibiWil2 GheleRIealLARBREAEP ppi_w?r such as, for example, ezetimibe,

__tiqu.eside, pamaqueside, Fﬁ]\ﬂl VP4 (sitostanol/campesterol ascorbyl
insulip hISHIERS; Forbes Medi-Tech, 25 W02005042692), MD-0727 (Microbia

inhibilh&: oW@%P&?B%ﬁés%x,eﬁ‘é'&tﬂ&%ﬁ%&%ﬂ&ﬁ%ﬁ%& %EhW&zé?CQ@@&%%s,
(Kotobuki Pharmaceutical Co. Ltd.), W02005062824 (Merck & Co.)or
modulpieys o0 HEL SBIPEHE - \WOZ00ST6 1R A 8114 2E BB SR By PROsREON,

inhibi@MRAdimenkefthe invention, the compound of the formula I is
administered in 30 combination with a PPAR gamma agonist such as, for

inhibigys gt ighiesEemehgspktase dre(PITTB01, GI 262570, R-483 or
modufeSd b1 Mz REIL I AN RIRALIMEHLE! the: Myeatian, Yier 12),

compound of the formula | is administered in combination with a PPAR
compeypAs HyShiEUEM A& Febalisim preh evpotlirg winibonrsrtiKe taredants and

antilipR@£{d 3462011 R {EP2007/003804 LY-674, KRP-101 or DRF-10945.
In one embodiment of the invention, the compound of the formula | is

compoihiridrsie iy ce dhnsiiabh with a mixed PPAR alpha/gamma agonist

compSHER agifar examplemwagiitazar, 5 tesaglitazar, naveglitazar,
LY-510929, ONO-5129, E-3030, AVE 8042, AVE 8134, AVE 0847, or as

PPAR b RS o e Are06/11833, PCT/US 00/11490, DE10142734.4 or in
activedifgrBrgeratish alRENRATIPHMAsaloeiaali Beienses: P8Pl 244 281s.

2005. In one embodiment of the invention, the compound of the formula |
is administered in 10 combination with a PPAR delta agonist such as, for

In once(anHaien eV fa0d Shenimang e nbodimanialtheinvention,dhecampound
of the formula | is administered in combination with metaglidasen or with

combifRUAtAR Bt OHEN A BBAR BRINRA SAgoATSI R Bhibty astatin,

pravastatin, lovastatin, atorvastatin, cerivastatin, rosuvastatin or L-659699,

In one embodiment of the invention, the compound of the formula [ is administered in
combination with a cholesterol absorption inhibitor such as, for example, ezetimibe, tiqueside,
pamaqueside, FM-VP4 (sitoétanol/campesterol ascorbyl phosphate; Forbes Medi-Tech,
W02005042692), MD-0727 (Microbia Inc., W02005 021497) or with compounds as
described in WO2002066464 (Kotobuki Pharmaceutical Co. Ltd.), W02005062824

(Meréi< & Co.) or W0O2005061451 and WO2005061452 (AstraZeneca AB).

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

combination with a PPAR gamma agonist such as, for example, rosiglitazone, pioglitazone,

JTT-501, G1 262570, R-483 or CS-011 (rivoglitazone).

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

combination with a PPAR alpha agonist such as, for example, GW9578, GW-590735, K-111,
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15 In one embodiment of the invention, the compound of the formula | is
WO 28dminigtered in combination with a fibrate such as, for examgtes =p2007/003804
fenofibrate, clofibrate or bezafibrate. In one embodiment of the invention,
the compound of the formula | is administered in 20 combination with an
LY-6'imoRRniBisr SUkh-48946r example, implitapide, BMS-201038, R-103757
or those described in W02005085226. In one embodiment of the
invention, the compound of the formula | is administered in combination

In onggrrbadoEerb GhHiIBitBY SUkH dbeferrenaiplel toedetaplp bis FmipgHeres in
combiRRELMRedIMeRt PHIERNYERIeAL g comRrewnd, ot the: farmula Hsuraglitazar,

administered in combination with a bileé acid absorption inhibitor (see, for

tesa gl gy By QB a4b Y 44 008, £D81- BFP - WB0/e B8y stk as | ids AVE

0847, SXal e HMRHFAt orthese esdpserbeciy Dkod 0400R 330901 gnd
DE 10 2005 033100.9. 30 In one embodiment of the invention, the

J.P. Begsigipd ahe OHERERS i dlarin eriasisit Sraen e scorirdiors it as-

polymeric bile acid adsorbent such as, for example, cholestyramine or
colesevelan. WO 2007/131620 12 PCT/EP2007/003804 Inone -
In onecipbhsditnent of fifd mvBREBr e BvpBLAGEE fhensimuipadrinistered in

combadiiRisterecbipaconhinatignyith R LRE Jﬁ%ﬁ!@!@\@%@fi@@? us
6,342,512), such as, for example, HMR1171, HMR1586 or those as

described in W02005097738. 5 In one embodiment, the compound of the
In ondermelahinadnirisioraddn, cembinaionawinh Omacer ) Komega3:fathyn

acids; highly concentrated ethyl esters of eicosapentaenoic acid and of
combigaiae AHE Rstrit dsr e ol SheheaftionRigemma

agoniGOMAERGsef the formula | is administered in 10 combination with an
ACAT Inhibitor such as, for example, avasimibe. In one embodiment of the
invention, the compound of the formula | is administered in combination

In onaNtk-a0 alRHexIaRE SHUehias, ey exappiel Rk 1ddlda prebdeahistered in

tocopherql, ascorbic acid, (3-carotene or selenium, 15
combmation with a fibrate such as, for example, fenofibrate, clofibrate or bezafibrate.

I one embodiment of the invention, the compound of the formula I is administered in
combination with an MTP inhibitor such as, for example, implitapide, BMS-201038,
R-103757 or those described in W02005085226.

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

combination with a CETP inhibitor such as, for example, torcetrapib or JTT-705.

In one embodiment of the invention, the compound of the formula [ is administered in
combination with a bile acid absorption inhibitor (see, for example, US 6,245,744, US
6,221,897 or WO00/61568), such as, for example, HMR 1741 or those as described in DE
EOlZOOS 033099.1 and DE 10 2005 033100.9.

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

colesevelam.
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In one embodiment of the invention, the compound of the formula | is

WO 2adminisgered in combination with a yitamin such as, for exanpple,;mitamamogigo4
B6 or vitamin B12. In one embodiment of the invention, the compound of
the formula | is administered in 20 combination with a lipoprotein lipase

In ongsgthidkoesuehiasiToericimiprecirbiipi ¢Rbe fesB)lalhipadneimiisdichent

comb kNG RYENEoNpIn ?eEQ‘F’E@quHQCQF Eg@e f@%‘fﬁifl apmipister ogk ' ample,

combination with an A trate lyase inhibitor such as, for example,

HMR S8 hddeid. 538 i BresccthBouinhedtinMHe2PREM IR Sthe compound of the
formula | is administered in combination with a squalene synthetase
inhibitor such as, for example, BMS-188494 or as described in

In onaLOdERTHOGT. preatediichmfent g this ireinisacthe1sompaatiaoR il
Omaciitad %-gqﬁ@ﬂ.ﬂ? ISIRIed,{Py M&%ﬂ%ﬂ?ﬁa@t@ﬁ%&%%ﬁ%ﬁ%ﬁ?ﬁﬁé{d and

such as, for example, gemcabene (CI-1027). "In one embodiment of
of dogpsadisiepnaiseeishpound of the formula I is administered in combination
with an HM74A receptor agonist such as, for example, nicotinic acid. WO
2007/131620 13 PCT/EP2007/003804 In one embodiment of the
In ongRuRpRIEACIHO EBIR B (FRG OF. the fomndenrisabmiprsisted inadsonibieraton
combMfitia Inasgninfibiter.sueh s fal fxamrie-Qplistat Quaesilistat (ATL-962).
' In one embodiment of the invention, the compound of the formula | is
administered in 5 combination with insulin. In one embodiment of the

In ondRYESBIARCNS COPPOHRE S the rmpda-Lisadmipisigred in. aambination,

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

combigabionuith g NSFHREL TchasnemiBERIn AR of thblierlisrliiacopherol,

ascor&@mg}@ga%m%f&rg&gﬁi{l}ﬁ_administered in combination with a
biguanide such as, for example, metformin. In another embodiment of the

invention, the compound of the formula | is administered in 15

In onLOMRUPALAN WA 2MeghiNIdeSUGh R9n P £XRMABLIEPAGNRILE Qered in

nateglinide. In one embodiment of the invention, the compound of the
combRstitiai s uitAmisEel 4 Comtimalion idmia iiezcligimediBAe such as,

for example, troglitazone, ciglitazone, pioglitazone, rosiglitazone or the
compounds disclosed in WO 97/41097 of Dr. Reddy's Research .
In onergpperitivs! pf P fevsarisup g compitydrol 3bmBtRy - bioadministered in

combination with a lipoprotein lipase modulator such as, for example, ibrolipim (NO-1886). ’

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

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

In one embodiment of the invention, the compound of the formula I is administered in
combination with a squalene synthetase inhibitor such as, for example, BMS-188494 or as
described in WO2005077907.

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

combination with a lipoprotein(a) antagonist such as, for example, gemcabene (CI-1027).

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

combination with an HM74A receptor agonist such as, for example, nicotinic acid.
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20 quinazolinylmethoxy]phenyllmethyl] -2,4-thiazolidinedione. In one

WO 2empsiment of the invention, the comypound of the formula | isc/Ep2007/003804
administered in combination with an a-glucosidase inhibitor such as, for

example, miglitol or acarbose. In one embodiment of the invention, the

In onecypRssimersPitiboalonishadrameree fihe debinaton sdin ziseretve
combiR@IEHIenh Which ai5ieRdh& AT R dspendeptLoiassiuep chanpel ah2Sdhe).

beta cells, such as, for example, tolbutamide, glibenclamide, glipizide,
glimepiride or repaglinide. In one embodiment of the invention, the

In on<CQIRRUAGPEINASANMIR L isdnainierad e BRIRAoR Yith mete.than

one of the aforementioned compounds, e.g. in combination with a
combiggiferytiife B#HE metformin, a sulfonylurea and acarbose, repaglinide and
metformin, 30 insulin and a sulfonylurea, insulin and metformin, insulin
and troglitazone, insulin and lovastatin, etc. WO 2007/131620 14
In oneperpaedpper OBZg0 NN BhéempBarIRhPbfIRdarvBlation adiebtatreund
combi®hifd Prmylglispdminisiered i, combinationwi, an %h'@m&fﬁde lipizide
_glycogen phosphorylase, such as, for example, PSN-357 or FR-2589§O
or glitgRfigse as described in W02003084922, WO2004007455,
W02005073229-31 5 or W02005067932. In one embodiment of the
invention, the compound of the formula | is administered in combination

In one PG HiRsEb AlrdEe PP HAtagonrIsRIEN &5 ther fexaiplbisadrigistored in
combiWendeit? 040k a8 AR RS N WERA04100% fa.or WO2005065680. 10

In one embodiment of the invention, the compound of the formula | is
administered in combination with activators of glucokinase, such as, for

In anceXaBRIBe BR:ABSEE2 Onteritdly? 1—1%@01@@@399&%3 HDuBIN %Qépini_ster@d in
PSN-110, GKA-50 or those as are described for example by Prosidion in

combiE§RGY 2 IS B R8BSO TR e WO g 1E478, by
Roche 15 in WO 00058293, WO 00183465, WO 00183478, WO

00185706 0185707, WO 01044216, GB 02385328, WO 02008209,
i on I BHGAALS WO DAt IO B 08, e TeBed R IE T 1
combip3095438), 4181 0408 783Bo0r WChG4062 869 yeNova iMardis|ciifliERPone,
ey 980,. WO 03055482, WO 04002481, WO 4 0.05066145
pioglig R O s A O o ah LS WS Rk
Resea@h08100: 1 WIOI10BO6BURS Dif [4-([(3,4-dihvdro-3-methyi-4-0x0-2-
quinazolinylmethoxylphenyl lmethyl]-2.4-thiazolidinedione.

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

combination with an a-glucosidase inhibitor such as, for example, miglitol or acarbose.

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

lovastatin, etc,



10

15

20

25

30

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

WO 203028387 WO 03000262, WO 03009267, WO 03015774, WOT/EP2007/003804
04045614, WO 04046139, WO 05044801, WO 05054200, WO

05054233, WO 05056530, WO 05080359, WO 05080360 or WO
05121110. 25 In one embodiment of the invention, the compound of the

In oncfOHMBlAhISAHMIBIFICEREIN, GRBRNMIAN WA RIMNIRLes Ofdministered in
gluconeogenesis, such as, for example, FR-225654. In one embodiment

combigpfiesd W8 oR ks SIBEEPEEBRIMSTBANTASS RidhAtiristeraaniple, PSN-357 or
FR-25%0010iRalen withdnhibitors of fruaiosssbrbiselesaiatase (RRPa9ehA4eh. 31

as, for example, 30 CS-917. In one embodiment of the invention, the

ot W%ﬂﬁ%%%f the formula | is administered in combination with modulators
of glucose transporter 4 (GLUT4), such as, for example, K.ST- 48 (D.-O.
Lee et al.: Arzneim.-Forseh. Drug Res. 54 (12), 835 (2004)). WO .

In onezpabpdes 1 B PO TIRIED DO GOSN BB éhedpiRistered in

combi_wwi%htgﬁ;&%w%&gt@ﬂf ine: frmdailds admipistergddna cpmbinataac.-os-
with inhibitors of glutamine-fructose-6-phosphate amidotransferase

2504 s Adpyodacdie HdeBEPRSY & a9 iR0X64101528. 5 In one

embodiment of the invention, the compound of the formula | is
administered in _combination with inhibitors of dilgeptidylpeptidase \Y

In one(psplpnifycatieh B P Eiimie camasip i (siermnsy lstadimms wnd oua

combibtSAXRGNRLIR{BMS A &7l nGaS K @23Q08r BONNIB0ROSWR328, 1Y-2121260
TA-6666, TS-021, GRC-8200, GW-825964X or as are 10

SYR-619, , :
(WO2HR4RAREPIn KAV 68850 WEA 005 20 BUsE 2overrsanbesaor example by

ProsidWW@20RB0DE0Y2 M0 2005042812,.¥/ B20050823D8 PE T BRL2R 02RO R oche
821, PCT/EP2005/008005, PCT/EP2005/008002, PCT/EP2005/008004

in WOSDORRTb0L I T 308 T Pe M U BetCfo B60E 13895 4 9

01044im ene R mizsdizme ntal EniRzestianothe camppund obthe formudadiss 106, DE
in_combination with inhibitars of 11-beta—hydro>%steroid.

inister .
10250 e R S R i 32950,
WO 0as5ausdenonimeddor examplesindwa 200100398194, WO20034399%:, by

Mercly 5541 D0 S 5008 1O OO0 Lol W Sbs0e 3085,
WO 0083 T0ARAT 111y 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 05036530, WO 05080359,
WO 05080360 or WO 05121110.

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

combination with an inhibitor of gluconeogenesis, such as, for example, FR-225654.

In one embodiment of the invention, the compound of the formula I is administered in
combination with inhibitors of fructose-1,6-bisphosphatase (FBPase), such as, for example,

CS-917.

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

* combination with modulators of glucose fransporter 4 (GLUT4), such as, for example, KST-

48 (D.-0O. Lee et al.: Arzneim.-Forsch. Drug Res. 54 (12}, 835 (2004)).
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20 W02003104208, W02004106294, W02004011410, WO2004033427,

WO 22004041264, WO2004037251, YWO2004056744, WO2004G6685397/003804
W02004089367, WO2004089380, WO2004089470-71, WO2004089896,
W02005016877 or WO2005097759. In one embodiment of the invention,
the compound of the formula | is administered in 25 combination with

in one BRSSOt REiRIRLYERSIRE BB %ﬂ%@ﬁ%ﬁ%ﬁf@%ﬁ%@ 188 Asidgssuled
for example in W0200119830-3 1, WO200117516, WO2004506446,

combiiPORE012RYE P ST Etros/00s8Ee - POPAE PEeeBI00s3Rgerase (GFAT), as

are deRGHLERA005/001 5% BST/ERAQER! or DE 10 2004 060542.4. 30 In one
- embodiment of the invention, the compound of the formula | is
administered in combination with modulators of the sodium-dependent

In oneHHRARREHAR IR LTk Shalcbhnpaiid s Ue a0 aMARered in
KGA-2727, T-1095, SG[.-Ob_lO, AVE 2268 and SAR 7226 or as are

combigadenBath foheitaroné Wi doieo0isE7 \WD2 G0l 903! $81(R00R5 202,

vildaghftH{ BP2P0R/D028: WP 2000088523 (, JR2004393830 07 D% A dsK 823003,

1 gﬁ%ﬁdﬁ% in Ex%%rt {;ilﬁ. 1\/\?8%007/%162&%% PiT/EPZOO?/O)g\3804 Ther.

PSN-Bhents (605) 51514} 1581085401 nlbrie ebodiiert brthe R migH arc

- descrif3@ GPWRMA P4 BBl b 19 AERINBIS 66450 CATRICBIRRIXKDO1

inhibitors of hormone-sensitive lipase é%%L as described for example in

WO29)02005078269° tH oHE drdobiimen InVéntiGA e CofBbund of

pCT/ERedOsTOURG IS BEMiNBSiereddRo6einationiyiindrhibitess abaerlybCadys 2 or
carboxylase (ACC), such as, for example, those as described in
DE 109890545

62, W0200372197, W02003072197 or W02005044814. 10 In
one embodiment of the invention, the compound of the formula | is
administered in combination with an inhibitor of phosphoenolpyruvate

In onccgpbodiAaFE tREPTaRY Yt £SmBP BLah e fnedrdd vrbpHHE R 1o
combWB2A04T 4486id:2 bT pneLmbrdimentefithg-inveptiansthe qamppumd) ofuch as,

the formula | is administered in_ combination with an inhibitor of %I%{c):%%en
| - s

for exgiiiae Kirdse SHEssEoke Srsta)ehion3eRmaT Tol Beaipte

WO0200520052222200¥Y 020060862803 RATIER20050805348, WORAIT8AN3,
W02004022544, W02003106410, W02005058908, US2005038023,

WO2RRDDeEEH0 9870 S FEE 0B S AMIZ 50500884 th2on B8 dU41 04207,

WO2B 1460037 3v WRA04014 002004011410, WO02004033427, WO2004041264,
WO2004037251, WO2004056744, WO2004065351, W02004089367, WO2004089380,
WO2004089470-71, WO2004089896, WO2005016877 or WO2005097759.

In one embodiment of the invention, the compound of the formula I is administered in
combination with inhibitors of protein tyrosine phosphatase 1B (PTP1B), as are described for
example in WO200119830-31, W0O200117516, W02004506446, W02005012295,
PCT/EP2005/005311, PCT/EP2005/005321, PCT/EP2005/007151, PCT/EP2005/ or DE

10 2004 060542.4,

In one embodiment of the invention, the compound of the formula I is administered in
combination with modulators of the sodium-dependent glucose transporter 1 or 2 (SGLTT,
SGLT2), such as, for example, KGA-2727, T-1095, SGL-0010, AVE 2268 and SAR 7226 or
as are described for example in W02004007517, WO200452903, WO200452902,
PCT/EP2005/005959, WO2005085237, JP2004359630 or by A. L. Handlon in Expert Opin.
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20 W02003076442, W02005087727 or W02004046117. In one
WO 2emppdigent of the invention, the compound of the formula | iscT/EP2007/003804
administered in combination with an inhibitor of protein kinase C beta
(PKC beta), such as, for example, ruboxistaurin. 25 In one embodiment of
Ther. {éeirfoéAtion, thel Ebrhpuhdsf the formula | is administered in
combination with an endothelin A receptor antagonist such as, for

example, avosentan (SPP- 301). 30 In one embodiment of the invention,
In onerlym beshipenirel 8T€thrévwwéhﬁi§@@mﬁw§téféhei EeHbinaseminigered in

comblmigﬁ%?tﬁl ik aBRAG Kinase. (SIS inhiby g)c{s%) %sd@e%ﬂgggl fior example in
example in W02001000610, W0200103077 04022553 or

WOZ8R@P60I56897129. In one embodiment of the mventlon, the compound of the
formula | is administered in WO 2007/131620 17 PCT/EP2007/003804
combination with modulators of the glucocorticoid receptor, like those

In onegeskadiEerrd céampreniipwizoosaDDERE i tha formds éistseantitiet e
combiMEHIQ G AAMRAND Lile fornulal issadnynisterrd i 'a[% PP AIRIRALIRse as

with CART modulators (see "Cocaine-amphetamine-regulated transcript
descrifliendd18REngy thetd @Qﬁ?%ﬁ%@?\]%@é%&i%mdﬁﬁ?@%@ﬁfh@4

Asakawa, A. et al.. Hormone and Metabolic Research (2001), 33(9),

554-558); NPY antagonists such as, for example, naphthalene- | -sulfonic

In onesbaAlinerAh{Be RN - o tamneE SR ITCRIBRBY IFrRmyNisigR in
combi¥ARCRienide (RBR.F LESRAL R RGBUHS XY c%r%@x(ﬁ(\ﬁﬁg’e?(la ESLK), such as, for

analogous compounds, such as, for example, CJC-1682 (PYY3- 36
exampignihetaes %WWG%&&%@WQW@I‘] via Cys34), CJC-1643 (derivative
of PYY3-36 which conjugates in vivo to serum albumin) or those as are

described in W02005080424; cannabinoid receptor 1 antagonists such
In one,empQdERaR, EHBRABSRM ISRINPPYELP R R IrS 44 HRskHBEY for

comb@%ABPIIIA BRHDEHEISA WE Y 15609 /00207 @%%Nﬁ@@é@&%%mbed
W02005080328, W02005080343, WO2005075450, WO20050803

for exiboenT 57002 Wersbds02BeA R 48> Wzﬁ@fé@%é’oé@é%o\ﬁéb%ﬁ@%‘m

WO20040206300X88,081Q2P0320060 5 0598 509 S WAZ0 1826685009997,
W02003086288, WO2003087037, WO2004048317,
US2005026984, WO2005000836, WO2004106343, EP1460075, W02004014910,

WO2003076442, WO2005087727 or WO2004046117.

In one embodiment of the invention, the compound of the formula I is administered in
combination with an inhibitor of protein kinase C beta (PKC beta), such as, for exampie,

ruboxistaurin.

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

combination with an endothelin A receptor antagonist such as, for example, avosentan (SPP-

301).
In one embodiment of the invention, the compound of the formula T is administered in
combination with inhibitors of “I-kappaB kinase” (IKK inhibitors), as are described for

example in WO2001000610, WO2001030774, WO2004022553 or WO2005097129.

In one embodiment of the invention, the compound of the formula 1 is administered in
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W02004058145, WO2003084930, WO2003084943, WO2004058744,

WO 2920040113120, 20 WO200402920¢; WO2004035566, WORE4PB8349003504
W02004058255, W02004058727, WO02004069838, US20040214837,

US20040214855, US20040214856, WO2004096209, WO2004096763,

combipgipDpADIBTdal2 i 20 1500089 WO 0840091 Bi7e thS0t0nbed s, example

in WOMSR206KHLL0453, W0O2004108728, WO2004000817, WO2005000820,
US20050009870, WO200500974, W02004111033-34, W0200411038-39,
W02005016286, W0200500711 1, 25 WO2005007628, US20050054679,

In a flMRPONRAAL R oW@@QRéQ@&%ﬁﬁe(%%%QQE@%{S {01821 PLAARIRARR in

or WO2005077897; MC4 agonists (e.g. ' _
combipagiginsih £.4 Riewshyelon dshtifatsame asapboatinediE i (Shitseaabp-

influefRethiyls _9>f19é%?§0ﬁ§1'1411;’ QI&EQW g&%r%%lﬁlﬁkgiﬁm%@ QiYL 4-ghlp.

rophenyl)-2- oxoethyllamide; (WO 01/91752)) orLB53280, L1353279,
Hormeigsap7d ¢ r iR saeed 3280 RV3A62), SHIR A5, PT-141 or those that

NPY A6 H8360ReIn W02 Q982mRRA0F0039R0, WG %2 -%Q% inazolin-
W02004078717, WO2004078716, WO2004024720, US20050124652,

2-ylanyiro poobob e 3g ohewpretnd iorgis hidoweogsdesihTho83 A);

peptidEJ@%O@—@%l(mgsﬂléﬁ&oﬂé 4914m EQQ%%%@%% LA é,%f‘@—Q%%Q
US20040167201, WO2004005324, WO2004037797, WO2005042516,

(PYY v 2008 a6h 0 ey oo 8o g wsrotu by sibe ¢ WwEzdosen sativand

PYY329@%/1%%11I@89{/%%%%(%&%‘%9@@%%&4\{ 0200593184, \WQ200B0HG339,
EP1460069, W02005047253, W02005047251, EPI 5381509,

WOZGRHH94672076 or W02004072077; orexin receptor antagonists (e.g.

cannal{érmethyiBenzaxazalieybidild dnanhihyidindayinga, Brdreehionde, ose as
(SB-334867-A) or those as are described for example in W0200196302, 5

are degeiabpb IsEe TR 60408464, oF WB26507 s MEEI2 (MEearting 23005080345,
WO20608R9r Aopnists) o) 3 cyalonexyhi-{4 b dimethykdsd 557-w0200170700,

tetrahydroimidazo[4 5-2l ridin-5- 3 ropan-l-one oxalic acid salt (WO
WO A OVt R0 AT R RN G068 (Wb OuBBS303 60,
US6,508Fcantegonists 1863, W02003086288, WO2003087037, W02004048317,

2-meth I-9%2,4 6-trimet%l henyl)-9H-1,3,9-triazafluoren-4- 10
WO SRR A e P e L R=1Y: W b WA GBS (g N RBeBHz 1 20.
WO200asnrtinagenisis (33 Ruomste dsuchsaspfoyexamples2ss, wo2004058727,

1-ﬁ(r4-chloro-3-methanesuIfog\élmeth(}/l?hensyl%}zy-(z,3-
WO2004069838, US20040214837, US20040214855, USZ0040214856, WO2004096209,
WO2004096763, W02004096794, WO2005000809, W02004099157, US20040266845,
WO2004110453, WO2004108728, WO02004000817, W0O2005000820, US20050009870,
WO200500974, WO2004111033-34, WO200411038-39, WO2005016286, WO2005007111,
WO2005007628, US20050054679, WO2005027837, W0O2005028456, WO2005063761-62,
W0O2Z2005061509 or WO2005077897,
MC4 agonists (e.g. 1-amino-1,2,3 4-tetrahydronaphthalene-2-carboxylic acid [2-(3a-benzyl-2-
methyl-3-0x0-2,3,3a,4,6,7-hexahydropyrazolo[4,3-c]pyridin-5-yl )~ 1-(4-chlorophenyl)-2-
oxoethyllamide; (WO 01/91752)) or LB53280, LB33279, LB53278 or THIQ, MB243,
RY764, CHIR-785, PT-141 or those that are described in WO2005060985, WO2005009950,
WO2004087159, WO2004078717, WO2004078716, WO2004024720, US20050124652,
WO2005051391, WO2004112793, WOUS20050222014, US20050176728, US20050164914,
1US20050124636, US20050130988, US20040167201, WO2004005324, W02004037797, .
WO2005042516, WO2005040109, WO2005030797, US20040224901, WO200501921,
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dimethyl-IH-indol-6-yloxy)ethylamino]ethanol hydrochloride (WO
WO 2647834%2)); 15 MSH (melanocyte-stiygulating hormone) agonist$; &t 7/003504
(melanin-concentrating hormone) receptor antagonists (such as, for
example, NBI-845, A-761, A-665798, A-798, ATC-0175, T-226296, T-71,
WO2(B80°8634906 8P eolhodhdsPadenHy, aveaeeénb e i WO2003)458760,
£P153002005085290 \VA2Q083 240, WQ2004011438, W02004012648,
"'W02003015769, W02004072025, W02005070898, W02005070925, 20
oreXinARIPDOA OBYEEUSW 0280303388y w0 2002006245, 3D 2 boRbinTisin-4-ylurea
hydrod¥0Z0030R40%L oF. FRAERE/B0) nLGK A RAPRIFI(RHGR ASweN8va0aRe,
{2- 4§-chloro-2,5-d|methoxyphenyl)-5-(2-cyc|o-
WOE%% Ry RIZ2eHE S Ba GBS HitdSthylindol-1-yl}acetic acid
: | I ' ) . SRrld V 4150) or
hlstaaﬁéfgg%%%%%(%xag%grﬁgé (@%q %?/&515&?;1 lsfif,lt %ﬁ%} P4924

serotonin retptake inhibitors (e.g. dexfenflurarnine);

tetrahydieanidaretdrntdpyiedand noridrencgisccompo apdss . VWO 2833 90 yhose

as arc AgsLHHRAGRIV EEIEIRR OvE f8RiwiRery.ofuran-7-yl)piperazine oxalic
acid salt (WO 01/09111); 5-HT2C receptor agonists (such as, for

CRF sgfeanpies APD(398cBYTIY3 ortinsthalpbeayBO Heberbidars luoren-4-

y;]dipi%ggglggy@gz@ WR28Q4y001-02, W02005019180, W02003064423,
200242304 or W02005082859); 5-HT6 receptor antagonists as are

CRT Bfpaptiganifb @xamisieciini02005058858; bombesin receptor agonists

Uroco onid@onists); galanin receptor antagonists; WO 2007/131620 19
PCT/EP2007/003804 growth hormone (e.g. human growth hormone or

B3 agonests-GBOL s gfeRmraAB OnEtreiisiAgeehips st tenadry phayy))-2-[2-(2,3-

dimeﬂ%?pfﬁlﬂleeﬁlé:ﬁ?g%ﬁﬂg@a‘m{ﬁo]ethanol hydrochloride (WO 01/834512%0

aminoethylcarbamoyl)-3,4-dihydro-IH-isoquinoline-2-carboxylate
MSH 01589515 ot He fraeHense éasrigbgue receptor antagonists (ghrelin

St)-sHER B fRR8Y ah LQr, ’ ibge
MCH ?a“%%%%a%%)%nﬁ%mﬁ i Ll S A

A-T61yRcBplitty Profin 2188 mddlidisrddeptin agohists (S€eorfepraravighesuch as
are debSHNIRIWaokeirung, Wahew &> RoZDaSIARYAARNA 02004011438,

WO02004012648, WO2003015769, WO2004072025, W02005070898, WO2005070925,
WO0O2004039780, WO2003033476, WO2002006245, W02002002744, WO2003004027 or
FR2868780); _

CCK-A agomists (such as, for example, {2-[4-(4-chloro-2,5-dimethoxypheny!)-5-(2-cycio-
hexylethyl)ihiazol-2—y1carbamoyl]—5,7—dimet_hylindol~1~y1}acetic acid trifluoroacetic acid salt
(WO 99/15525), SR-146131 (WO 024415(}) or SSR-125180);

serotonin reuptake inhibitors (e.g. dexfenfluramine);

‘mixed serotoninergic and noradrenergic compounds (e.g. WO 00/71549);

5-HT receptor agonists, e.g. 1-(3-ethylbenzofuran-7-yl)piperazine oxalic acid salt
(WO 01/09111); _

5-HT2C receptor agonists .(such as, fof example, APD-356, BVT-933 or those as are
described in WO200077610, WO20077001-02, WO2005019180, W02003064423,
WO200242304 or WO20050682859);

5-HT6 receptor antagonists as are described for example in WO2005058858;
bombesin receptor agonists (BRS-3 agonists);

galanin receptor antagonists;
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Marina; Grasso, Patricia. Leptin agonists as a potential approach to the
wo ctieatmei©f obesity. 10 Drugs of theg~uture (2001), 26(9), 88388k deA 003304
agonists (bromocriptine or Doprexin); lipase/amylase inhibitors (like those
described for example in WO 00/40569); inhibitors of diacylglycerol
growth huyphean Sfardsas {DBATE) isdesedhédior @hple in
i - d o 4 { - b e el L
0T340 16 B A00SA00407 o WiC200E0 3807 biore Sty
amiﬁoaéwigwwﬁa@é&m@ibuéwalé,{fisp@&iaﬁipleqmb@mﬁaigé‘éf%8ﬁb%‘a})n
wrowliREARAIeZ L AevpIRmAtinh DAY GSHONS, éga%g)my{sty%ggﬁ%ae@deﬁmple,

receptor agonists such as, for example: KB-21.15 or those as

A-TTONRS 200582 29, 27w 000 7d 60 3Y WOPTH1IA293, WO2003084915,
TRH yg&g&p&gg}%g%ﬂmwg)@ogg%g%%gyln one embodiment of the invention,
{20 T T ) 3

further active ingredient is leptin; 25 see, for example, "Perspectives in

uncouﬂiélﬂ@m%&i@r@s@@@%@iﬁrﬁg Salvador, Javier; Gornez- Ambrosi, Javier;
leptin Eg%ﬁ%@&l@;eg %H%%x%ff@%,t ]E%Q',rlﬂ%ﬂxgp\ﬁb i@ﬂﬁ:ﬁ% ri@lrﬁﬁ“}é&z @Q,IE)\U%AQ gkayauArena,

. 1615- 1622. In one embodiment of the invention, the further active .
Maringdpetfishtisiderafiihatagmmstprs 0 ainphdtapnirechricoe rtiodithehelfsity.

DrugstBe AVentienihe furbenaghygggredient is fenfluramine or

dexfenfluramine. In another embadiment of the invention, the further
DA agnivis {RiregrRtISSHURRHINED WO 2007/131620 20 PCT/EP2 007/0 03

fipaseB.94140 ANALAMRSIeRS Qf dbeimenion. thefutheragivajngsgdient is

. ....mazindole or phentennine. In one embodiment of the invention, the
inhibispiotiney e Hser b iy bigoatmnastEted s basclesmatid fonar i e

US200gentscprefarabyingoly bie Wihsing agemtskaeeo iR eXaPie 02005072740,
Carob/Caromaxérg (Zunft H J; et al., Carob pulp preparation for treatment

IP20032 yiierendiéstBPeiiAiY /ADVANCES IN THERAPY (2001 Sep-Oct),
inhibifB60f RB-RidGHRMIX(FAS) such as, for example, C75 or those as described in

WO2004005277,

oxyntomoduling

| oleoyl-estrone

or thyroid hormone receptor agonists such as, for example: KB-2115 or those as deseribed in
WO20058279, WO200172692, W0200194293, WO2003084915, W02004018421 or
WO2005092316.

In one embodiment of the invention, the further active ingredient is leptin;

see, for example, “Perspectives in the therapeutic use of leptin”, Salvador, Javier; Gomez-
Ambrosi, Javier; Fruhbeck, Gema, Expert Opinion on Pharmacotherapy (2001), 2(10), 1615-
1622,

In one embodiment of the invention, the further active ingredient is dexamphetamine or

amphetamine,

In one embodiment of the invention, the further active ingredient is fenfluramine or

dexfenfluramine,

In another embodiment of the invention, the further active ingredient is sibutramine.
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IS a carob-containing product from Nutrinova, Nutrition Specialtiés & Food

woO 2ingredignts GmbH, Industriepark Hoghst, 65926 Frankfurt/Maim),zp2007/003804
Combination with Caromax(r) is 10 possible in one preparation or by

separate administration of compounds of the formula | and Caromax(r).
In onecearbpdERE) AR M EbEh SetibH ARG e a dnaTsikitaried MegedRlenatof food
phentd¥GKCts 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 15 one or more of the aforementioned compounds and

In oncCRLiRRAIY-ANSIORMRVEdsNeh R PIARRIBIFR I AGHIME subsiances il pe
regarded as falling within the protection conferred by the present

combipRiMBHPRENRHFCIEHPTHERPIN ios bl o PP HageNF (SRR 0fr G RN DS
Carob?@aNﬁn(%ﬁ}{E ﬁ%;gf%(gécgr%_bmp%{e&)mg&{nckﬁ n%&t%@%@ E@ /\CS-011

9Rivoglitazone OO
hypercholesterolemia, ADVANCES IN THERAPY (2001 Sep-Oct), 18(5), 230-6). Caromax

is a carob-containing product from Nutrinova, Nutrition Specialties & Food Ingredients
GmbH, Industriepark Hoéchst, 65926 Frankﬁirt/Main). Combination with Caromax® is
possible in one preparation or by separate administration of compounds of the formula I and
Caromax®. Caromax® can 1n 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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H OyNHN NHz H HZNN'NNvNNNNHHHON0SHOONH
Wo_zd&ly)ﬂl}ll—dsﬂﬁl OOHNNY,NH HH 8NN 0 O HO j 0 5 MO \BEHIQEN2007/003804
HOJ.'D CIIN O'er’HOO NJ GVd803430 HO~'V~ ~ | AOD-9604 O NH O

- MH, A-7761"n3 Nc 7, COH HN~Q C75 OH O H, Oleoylestrone 5 CI
The inyfeyiC GFIRIBHLS W 200 HSE60 55 PETIERSBOFOHROA LA © the

pure stEREARUENEE rRIARs Lot dnmixitiesief siriesisermersief thedamutallthe

and to the . ' ‘
pure diastereomers. Separation of the mixtures takes place chromatographically.

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

Tabie 1:
,/f\|
\/IQN
P N//kN'W‘X’Y\n’OH
| |
\/ H O
I
Ex. W X Y Salt
1 -CHQ* )m o
cis/trans
 trans
3 ~CH;, - - - TFA
4 -(CHp)e~ - - TFA
5 -(CHy)s- - - TFA
-CH(NH;)-CHz-,
6 -(CHa)4- - TFA
R
' -CH,-CH(NH,)-,
; ) )40)( 2 SC’\] 2) TFA

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 technique (“Fluorescence
Tmaging Plate Reader”, Molecular Devices Corp.). For this purpose, agonist-induced changes

in the intracellular concentration of Ca®* in recombinant HEK293 cells which expressed the
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pure stereoisomers of the formula I, and mixtures of diastereomers of the
wo 2fermulasband the pure diastereomerg, Separation of the mixjurggteke$7/003804
place chromatographically. 5 The examples detailed below serve to

illustrate the invention without, however, restricting it. Table 1: ON
GPCRHPRAQPRy dgesmingd 10 Ex. W X Y Salt v~1 1 -CH2- cis/trans 2

For th@neJistable) Cets TR s%c—:'&%@@(ﬁw’eﬁ%cx%ﬁ@%&%s '(_(F'OT% cells/well) and
-CH(NH2)-CH2-, 6 -(CH2)4- - TFA R CH2-CH(NH2)-, 7 TFA'S The

allowegh iy EPBT WHereghip dhA dacfiag BRI M Yol oW e ils wenpReabsteg inthuffer

which'@SAmbinant eelzuhichgxmess theGRERIGRRAG EHRGIONteSiNG e re

assays were carried out by means of the FLIPR technique ("Fluorescence

washedoipf sghigmanar addh aMoibengss Debriytawipriares thiepeptsion were

measu@PRshinduesdichanges:. iﬁéaﬁtmtﬂé@%%%&%@ﬁ%@é%@?o@ggge%ﬁajﬂge relative
recombinant HEK293 cells which expressed the WO 2007/131620 26

to the periE pPGoUSSE s BRe RIGERUG el déderpipase agonist linoleic acid
added). '

Table 2: Biological activity

Ex. % activation @ 100 pM
1 79
3 104
4 94
5 73

It 1s evident from the table that the compounds of the formula I activate the GPR40 receptor
and thus are very suitable for the treatment of hyperglycemia and of diabetes, Insulin release

is increased by the compounds of the formula [ (see Itoh et al., Nature 2003, 422, 173-176).

The compounds of the formula I may also show a corresponding effect on the GPR120

receptor.

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

formula 11

U rN
|
NALG
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For the investigations, cells were seeded in 96-well microtiter plates (60
wo 2009 cellstyell) and allowed to grow gyernight. The medium wasremyNedno3z04
and the cells were incubated in buffer which contained the fluorescent
dye fluo-4. After this loading with dye, the cells were 5 washed, test
substance was added, and changes in the intracellular Ca 2+

whereQOBGRRUBUANWAE: Maasured i the ELIERInsiiumens Resufis-have Lo,

been presented as percéntage change relative tothé control (0%: no tes

O-trifloipstarfesvid ded Rioovs RED Wy echerebreecmgotipndiholedviagid withienppdonds of

the forrfRI€ 1% Biological activity i Ex. % activation @ 100M 179 3104 494 5
73 It is evident from the table that the compounds of the formula | activate
the GPR40 receptor 15 and thus are very suitable for the treatment of
hyperglycemia and of diabﬁtes.’w§uli/n{rele@ﬁds_increased by the
compounds of the formula | (e {6 et 3¢, Nature 2003, 422, 173-176).
The compounds of the formula4 may aléirshow a corresponding effect on
the GPR120 receptor. 20 The compounds of the formula | can be
prepared by reacting suitable startingimaterials of the formula Il (R1)n\N
o N"'LG (R2)n, 25 Il WO 2007/131620 27 PCT/EP2007/003804 where
LG may be a leaving group such as, for exalggle, halogen, 0-mesylate,

where AR 6yt UitnbifIBIETBF SO 2D Soritt iy R3 Niveliidah dosridationed
aboveMEAMNSS ¥¥ithi cMPRURAEOh e i dible inorganic and organic bases such

as, for example, Na,CO3, Cs,CO5, 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 formuia IV,

If the ester protective group has not been eliminated under the reaction conditions, the ester
protective group is subsequently eliminated by methods known from the literature to result in
the compounds of the formula 1.

The preparation of the examples is described in detail below:

Experimental section:

Example 1

4-[(4,5-Diphenylpyrimidin-2-ylamino)methyl]cyclohexanecarboxylic acid

550 mg (1.69 mmo}) of cesitum carbonate were added to a suspension of 133 mg (0.84 mmol)
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5 H.N,W,X,YyORG R3 0 Il where ORG6 is a suitable protective group for

woO 2ester a3, W, X and Y have the 1@ abovementioned meapingsg;panderon3go4
the influence of suitable inorganic and organic bases such as, for

example, Na2CO3, Cs2CO3, K2CO3, NaH, DBU, DBN or potassium
of 4-apaicpuiuitie i Ao steaplbcsoNeneislien a8l firebkansprad the mixture was stirred

at rookliRgiPvarrRaide: dimethyl sitpxideotolusng, ot ft%t@mﬁféqulﬂra%ﬁel ye
compounds of the formula IV. (R1)n TN \ I N 1 N.W%X YyOR6

pyrimifiog/virgsldeded st dhe savawrotp BESTAbE BN @Wﬁﬂaé’t@wmﬂéwmvent was
1emovr&?ﬁpemgeﬁaﬂ@1@sre%s%g RIYIEGHYE Saup-isubsramanty sliminatedting

y methods known from the literature to result in 20 the compounds of the

prempfm ﬁﬂas|ﬁhf¢rédp?é%\aiﬁw%whé3éx%més/o&czﬁé%%ﬁﬁwﬁrm%antm@btalned

MS: pEXperine ction: 25 Example 1
4-[(4,5-Dip eny pyrlml din-2-ylamino)methyl]cyclohexanecarboxylic acid

550 mg (1.69 mmol) of cesium carbonate were added to a suspension of
133 mg (0.84 mmol) WO 2007/131620 28 PCT/EP2007/003804 of
4-aminomethylcyclohexanecarboxylic acid in 5 ml of toluene, and the
Examplgdire was stirred at room temperature. After 30 minutes, 150 mg (0.56
mmol) of 2-ehloro-4,5-diphenyl- pyrimidine were added, and the mixture
was stirred at 120C for 31 hours. The solvent was removed in vacuo and

trans-qrié reSIRSIHY HINEE with dRIRRIGITehraABS4HE Walis 29Fe resulting

Ethyl trans-4-(4,5-diphenylpyrimidin-2-ylaminocyciohexanecarboxylate

550 mg (1.69 mmol) of cesium carbonate were added to a suspension of 175 mg (0.84 mmol)
of ethyl trans-4-aminocyclohexanecarboxylate in 5 ml of toluene, and the mixture was stirred
at room temperature. After 30 minutes, 150 mg (0.56 mmol) of 2-chloro-4,5-diphenyl-
pyrimidine were added, and the mixture was stirred at 120°C for 4 days. The solvent was
removed in vacuo and the residue was partitioned between dichloromethane and water. The
organic phase was dried and concentrated under high vacuum. An attempt was made to purify
the residue on a silica gel column (heptane/isopropanol, gradient 100% to 5% in 15 minutes).
A mixed fraction was obtained, and the product crystallized therefrom. The precipitate was
filtered off with suction. 78 mg (34%) of the desired product were obtained in this way.

MS: m/z = 402.5 (M-+H).

trans-4-(4,5-Diphenylpyrimidin-2-ylamino)cyclohexanecarboxylic acid

70.mg {0.17 mmol) of ethyl trans-4-(4,5-diphenylpyrimidin-2-ylamino)-
cyclohexanecarboxylate were mixed with 872 pl of tetrahydrofuran and 872 pl of IN aqueous
lithium hydroxide solution and stirred at room temperature for 48 hours. The reaction mixture
was diluted with water and acidified with sulfuric acid, and the resulting precipitate was
filtered off with suction. 64 mg (98%) of the desired product were obtained.

MS: m/z =374.5 (M+H).
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5 precipitate was filtered off with suction. 135 mg (62%) of the desired
WO 2prpdurtavere obtained. MS: m/z = 388.5 (M+H). Example 2 g0T1/Ep2007/003804
trans-4-(4,5-Diphenylpyrimidin-2-ylamino)cyclohexanecarboxylic acid
| trans-4-(4,5-diphenylpyrimidin-2-ylamino)cyclohexanecarboxylate 15
EXamB?Ogmg (1.69 mmol) of cesium carbonate were added to a suspension of
175 mg (0.84 mmol) of ethyl trans-4-aminocyclohexanecarboxylate in 5
ml of toluene, and the mixture was stirred at room temperature. After 30

8-(4, 5@%@@@%%@%@%%?}’6@2%?1I%Yr@-m@-‘éﬁﬁlbf’éﬁﬁﬁtepyrunldlne were

added, and the mixture was stirred at 120C for 4 days. The solvent was
removed in vacuo and the residue was partitioned between

Ethyl §éfiordirhsmdns andivatamieeXer brpatidphaeedias@ried and
1.83 g,C@@?mEﬁ&?Po%Qﬁﬁﬂﬂlg&H&%H ReAATLMPLWERHRIS @@H{%glt@@mmol) of

residue on a S|I|carie column (heptane/isopropanol, gradient 100% to 5%

cthyl frapmnapsiagyte ikl Habimsiiwkierareaisdanthe eeisiodutes stirred at room
tempehystallized thereiiory, Theipresipitaimwas filteraghoff with &HBP@Q 78 ;?Qnyl—

(34%) of the desired product were. obtained in this way. MS: na/z = 40
pyrlm(mmq:_p)n el dimethylformamide was added, and the mixture was stirred at 90°C for

4 houttamsAsenbinhervirimidinaZaianingisy clabexanasarbexylic.acid 70
mg (0.17 mmol) of ethyl trans-4-(4,5-diphenylpyrimidin-2-ylamino)-

dwhloag)e?sﬂvé;eaﬁaéa%%yﬁ%% QERBIFRRBSEWAS SO0 RBE RapsAy RSt A e 2
vacuu®Y 2 Bk 9édRhRAVOMS IR RYyHEaXide Soiion aRdSHTedAHEOOMS Cg 5 um,

temperature for 48 hours. The reaction mixture 30 was diluted with water

30x1 U Rerfifioa e Staterit Bdid ARG e rdismting’ pledipittesrinaimilerads

minut@fh Vg sUCtion; S4rmg (R8Yek ﬁ&&ﬁﬁ@%?@%ﬂaqgé@t were obtained. MS:
mlz = 37 % +H). WO 2007/131620 29 PCT/EP2007/003804 Example

MS: myg=4 BbipfeRylpyrimidni-2-ylamino)octanoic acid trifluoroacetate 5
Ethyl 8-(4,5-diphenylpyrimidin-2-ylamino)oetanoate trifluoroacetate 1.83 g

3 mmol) of cesium carbonate were added to a solution of 439 mg
8-(4, S(PB@%MMW%EH%T%WHM%H&%@ thmdvarestcgimi@thylfor mamide,

106 nANG BEemhdyrer was stirred &b iReM pyrimidin-2-ylamino)octanoate trifluoroacetate
and 0.5 ml (1.00 mmol) of 2N sodium hydroxide solution were stirred at room temperature
for 5 hours. Then 1 ml (1.00 mmol) of IN sodium hydroxide solution was added, and the
mixture was again stirred at room temperature for 24 hours. This was followed by adjustment
to pH 1 with sulfuric acid and extraction with ethy! acetate. The organic phase was dried and
concentrated in vacuo. The residue was separated by preparative HPLC (Waters Atlantis ™
MS Cig 5 pm, 30x100 mm, acetonitrile/(water + 0.1 % TFA), 10% acetonitrile to 95% in 10
minutes). 12 mg (12%) of the desired product were obtained. |

MS: m/z = 390.5 (M-+H).

Example 4

7-(4,5-Diphenylpyrimidin-2-ylamino)heptanoic acid trifluoroacetate

7-(4,5-Diphenylpyrimidin-2-ylamino)heptanoic acid trifluoroacetate was obtained from ethyl

- 7-aminoheptanoate and 2-chloro-4,5-diphenylpyrimidine in analogy to example 3.

MS: m/z =374.7 (M-H).
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temperature. After 30 minutes, a solution of 300 mg (1.13 mmol) of
WO 28echlong;5-diphenyl- pyrimidine in 5¢ml dimethylformamide wagagdedy /003804
and the mixture was stirred at 90C for 10 4 hours. The solvent was
concentrated and the residue was partitioned between dichloromethane
Exampl§fwater. The organic phase was dried and concentrated under high
6-(4, ss@mx hesesidye Symﬁﬁlﬂﬂﬂé%@m IRIGRARIYEHRLC (Waters
AtlantisTM MS C15 5 m, 30x100 mm, acetoni.trile/(water + 0.1% TFA),
gradient 40% to 100% acetonitrile in 25 minutes). 382 mg (64%) of the

6-(4, 5@% e apRetcivese, ORGSR NS NA/E fidddde Yk c%t(afh{éd fiom ethy!

enylpyrimidin-2-ylamino)octanoie acid trifluoroacetate 106 mg (0
G-ami sk deL cabirepheninbym iR RIgIaeim apelaan satgample 3,
MS: nifflucrepoetateand 0.5 ml (1.00 mmol) of 2N sodium hydroxide solution
were stirred at room temperature 20 for 5 hours. Then 1 ml (1.00 mmol)
of IN sodium hydroxide solution was added, and the mixture was again
stirred at room temperature for 24 hours. This was followed by adjustment
to pH 1 with sulfuric acid and extraction with ethyl acetate. The organic
Examﬁlﬁafée was dried and concentrated in vacuo. The residue was separated
by preparative HPLC (Waters AtlantisTM MS C18 5 m, 30x100 mm,
acetonltrlle/gvater + 0.1 % TFA), 10% acetonitrile to 95% in 10 25
R)-4-ARieS (4.2 e erospy ShiAE ek A ssEIere S BEAHgaE halz =

481 m%%@ agMiid)y Fexample ABBnate were added to a solution of 135 mg (0.49 mmol) of

4,5- Dlphenépyrlmldln -2-ylaming)heptanoic acid trifluoroacetate

cthyl zﬁsﬂB}Bﬁen RSSO RARAEIRaRINGHS Htit trmlL ok diBetakipagmide, and

the midliainegs froreethoraminRhaniBnaale 806hinutes, a solution of 87 m
2- chl$ro -4,5- dlphenylé)yrlmldlne in analog% exam e 3. MS: m/z = %74.7

(033 el WD/ STERG B PEFIEBRBT 003804 ERafRpieEramide was added,

and thénﬁﬁ;sﬁd%ﬂh@”k)ﬁ%d@t@@“@ Hamineexan @m@ﬁmﬂﬁu@xﬁ@@ﬁﬁ%@ and the residue
-(4,5- Dlﬁhenylpy idin-2-ylamino)hexanoic acid trifluoroacetate was

was p%?ﬁga SRCE )é %c%{m%}%&g%a}gl%ﬁbgamc phase was dried and
concezneiarondbslighenylpyimicingidaraio gy taiexappleME VOV ES62.2
(Puros&s grlg gr% 1errr}.]tpa|§et60n1trﬂe/(water + 0.5% TFA), gradient 20% acetonitrile to 100% in
30 minutes). 10 mg of ethyl (R)-4-tert-butoxycarbonylamino-8-(4,5-diphenylpyrimidin-2-
ylamino)octanoate were obtained. The product obtained in this way was stirred with 50%
triflutoroacetic acid for 2 hours, mixed with water and freeze dried. 12 mg (4%) of the desired

product were obtained.

MS: m/z = 405.6 (M~+H).

Exampie 7

(S)-2-Amino-3-[4-(4,5-diphenylpyrimidin-2-ylamino)cyclohexyl Jpropionic acid
trifluoroacetate '

550 mg (1.69 mmol) of cesium carbonate were added to a solution of 161 mg (0.56 mmol) of
(5)-3-(4-aminocyclohexyl)-2-tert-butoxycarbonylaminopropionic acid in 3 ml of
dimethylformamide, and the mixture was stirred at room temperature. After 30 minutes, a

solution of 100 mg (0.38 mmol) of 2-chloro-4,5-diphenylpyrimidine in 2 ml of
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10 (R)-4-Amino-8-(4,5-diphenylpyrimidin-2-ylamino)octanoic acid

WO 2t0ftuergagetate 481 mg (1.48 mmol}y of cesium carbonate wereaddeddo/@3g04
solution of 135 mg (0.49 mmol) of ethyl
(R)-8-amino-4-tert-butoxycarbonylaminooctanoate in 3.5 ml of

dimethyiHatRfofmERTide dethdnthsripdireayas stinisd atYodnfeempereutbe solvent
was ciEiERDINHES Pe§9‘}g'@’ﬁsg§a§t1tf&93&%é%%{@fﬁﬁl)agétate and water. The

2-chl.oro-4,5-diphenylpyrimidine in 2.5 ml of dimet liﬁlformamlde was

organighas IS FIErRcRREA S 8t bigk Yap B ol e entanagted by a
preparf@beenitated aadsthe: residus: Wwasaritionedbetyeen ety ag%a@éﬁ@afd/o

water. The organic phase was dried and concentrated under high

acetonifzile i Offe lﬁb%ﬂﬂéwﬁﬁ@p@.ﬁ&%&%ﬁr&ﬁ&kﬁﬁ%wmh@yém@@éh&@ 5-
dipher %micﬁﬁei ARG Eﬁéh%%ﬁﬁ?oﬁﬁlc%@g IREG ACRIAMNY PR MICt obtained
00% in 20 30 minutes). 10 mg of ethy

in ﬂns(W%M%%tsmﬁs&%%e@r{cytaﬂﬁﬁaz@@wfsaméh%ﬁw@%ﬂﬁ op16 hours, mixed with

water Mh@%@@)@@}%@@tﬁﬁ%fm optaingd dthg-prodickoR@inestiminis way was
stirred with 50% tri.fluoroacetic acid for 2 hours, mixed with water and

MS: measd trdd D) mg (4%) of the desired product were obtained. MS: m/z =
405.6 (M+H). 25 Example 7 _
(S)-2-Amino-3-[4-(4,5-diphenylpyrimidin-2-ylanmino)cyclohexyl]propionic
acid 30 trifluoroacetate 550 mg (1.69 mmol) of cesium carbonate were
added to a solution of 161 mg (0.56 mmol) of
(S)-3-(4-aminocyclohexyl)-2-tert-butoxycarbonylaminopropionic acid in 3
ml of dimethylfonnamide, and the mixture was stirred at room
temperature. After 30 minutes, a solution of 100 mg (0.38 mmol) of
2-chloro-4,5-diphenylpyrimidine in 2 ml of WO 2007/131620 31
PCT/EP2007/003804 dimethylformamide was added, and the mixture

. was stirred at 90C for 6 hours. The solvent was concentrated and the

residue was partitioned between ethyl acetate and water. The organic
phase was dried and concentrated under high vacuum. The residue was
separated by a preparative HPLC (Purosphere, gradient
acetonitrile/(water + 0.5 % TFA), gradient 20% 5 acetonitrile to 100% in 30
minutes). 22 mg of (S)-2-tert-butoxyearbonylamino-3-[4-(4,5-
diphenylpyrimidin-2-yl.amino)cyclohexyl]propionic acid were obtained. The
product obtained
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in this way was stirred with 50% trifluoroacetic acid in acetonitrile for 16

WO >hours; mxed with water and freeze pljled 17 mg (11%) of thg@lﬁ@%m /003804

product were obtained. MS: m/-7=417.2 (M+H). 10 WO 2007/131620 32
PCT/EP2007/003804 Claims: 1. A compound of the formula I, (R1)n'Y

Claim®H (R2)m rNN.W'X~ Y R3 0 5 in which the meanings are RI, R2

independently of one ancther (Ci-C6)-alkyl, O-(C1-C6)-alkyl, NH2,
NH(C1-C4)- 10 alkyl, N[(Ci-C4)-alkyl]2, OH, CN, F, ClI, Br, 0-phenyl, CF3,
OEFagocHS thikeradikyl may be substituted one or more times by F,
Cl,BrorCN;n0,1,2,3,40r5; 15m0, 1, 2, 3,4 or 5, Wbond, (Ci
-C7)-alkylene, (C2-C7)-alkenylene or (C2-C7)-alkynylene, where
alkylene, alkenylene angzalkynylene may be substituted one or more
times by R4, n-:@j 0-, bi- or tricyclic (C3-C12)-eycloalkyl ring,
where the cyeloalkyl ringRardy~ee-Sthgtituted one or more times by R5; Y
bond, (Ci-C5)-alkylene, (C2- CS) hlke len r (C C5) ynylene where

- 25 alkylene, alkenylene Nohy Fha Kay b one or more
times by R4; R{R2pd alkyl; 30R H2 NH( -C4)-alkyl,

N[(C1-C4)-alkyl]2, F, Cl, B#CN, OH, O- C6) alkyl; (Ci-C6)-alkyl,
(C2-C6)-alkenyl or (C2-C6)-allcynyl, \{vhere alkyl, alkenyl and WO
2007/131620 33 PCT/EP2007/003804

in which the meanings are

Ri,R2 independently of one another (C;-Cg)-alkyl, O-(C;-Cg)-alkyl, NH;, NH(C;-Cy)-

11t

R3

R4

alkyl, N[(C,-C)-alkyl];, OH, CN, F, Cl, Br, O-phenyl, CFs, OCF; or OCH,

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

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

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

R4;

bond, mono-, bi- or tricyclic (C3-Cra)-cycioalkyl ring, where the cycloatkyl

ring may be substituted one or more times by R5;

bond, (C1-Cs)-alkylene, (C;-Cs)-alkenylene or (C,-Cs)-alkynylene, where
alkylene, alkenylene and alkynylene may be substituted one or more times by
R4

H or (C1-Ce)-alkyl;

NHaz, NH(C;-Cy)-alkyl, N[(C;-Cy)-alkyl],, F, Cl, Br, CN, OH, O-(C;-Cg)-alkyl,
(C-Ce)-alkyl, (Co-Cg)-alkenyl or (Co-Cg)-alkynyl, where alkyl, alkenyl and
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35

alkynyl may be substituted one or more times by F, CI, Br or CN; R5 F, Cl,
WO 2867 6N, d£i-C4)-alkyl or O-(C,-C4)-aliyl, where alkyl may be gubsgtibutedh 003804
one or more times by F, Cl, Br or CN; 5 where W, X and Y do not
simultaneously have the meaning of bond, and the physiologically
tolerated&aisithanebs. sub2itesormp ot st theefdrmid &1, &% efaihied in
claim 1, in which the meanings are RI.., R2 independently of one another
(Cj-C6)-alkyl, O-(C-C6)-alkyl, NH2, NH(C]-C4)- alkyl, N[(C | -C4)-alkyl]2,
R5  OH, CNFF-EBBED-pheriyl)-@F3 @ OFF o OcHailIserertaliopiyizey be
substituteg ORe; 9y Sﬂgr&%ﬁ%ﬁ?étﬁ}{e%’bgf«“ﬁﬁo%?%C‘N?* 1,2,3,40r5;m0, 1,
2,3,40r5; 20 W bond, (Cj-C7)-alkylene, {C2-C7)-alkenylene or
(C2-C7)-alkynylene, where alkylene, alkenylene and alkynylene may be
whereSHOSHUES ORE,0F MALG DS ML RE forX0a0d JhegQr, bi- or tricyclic
(C3-C,2)-cycloalkyl ring, where'the cycloalkyl riRg may be substituted one
or more times by R5; Y bond, (Ci-Cs)-allylene, (C2-Cs)-alkenylene or
and théGAssRIMy enewhera alkylene, alkenylene and alkynylene maybe
substituted oné or more times by 30 R4; R3 H or (Ci-C6)-alkyl; R4 NH2,
NH(C1-C4)-alkyl, N[(Ci-C4)-alkyl]ti 35 WO 2007/131620 34
PCT/EP2007/003804 R5 F, ClI, Br, CN, (Ci-C4)-alkyl or O-(Ci-C4)-alkyl,
where alkyl maybe substituted one or more times by F, Cl, Br or CN;

2. whernrespd f s Fonsiadieardsnsy madaithd eahisl Grboerrings are

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

where alkyl may be substituted one or more times by F, C1, Br or CN;

n 0,1 2,3, 4o0r5;

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

W bond, (Cy-Cy)-alkylene, (C;-Cy)-alkenylene or {C,-Cr)-alkynylene, where
alkylene, alkenylene and alkynylene may be substituted one or more times by
R4;

X bond, monoe-, bi- or tricyclic (Cs-Ciz)-cycloalkyl ring, where the cycloalkyl

ring may be substituted one or more times by R3;

Y bond, (C;-Cs)-aikylene, (Cy-Cs)-alkenylene or (C,-Cs)-alkynylene, where
alkylene, alkenylene and alkynylene may be substituted one or more times by
R4;

R3 H or (C;-Cg)-aikyl;

R4 NH}_, NH(C; »C4)—a1ky1, N[(C}-C4)~all(yl]2;
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and the physiologically tolerated salts thereof. 3. A compound of the

woO 2fermuaghas claimed in claim 1 or 2, i which the meanings apg~@ RlyR2003804
independently of one another (Ci-C6)-alkyl, O-(Ci-C6)-alkyl, OH, NH2,
NH(Cj-C4)-alkyl, N[(Ci-C4)-alkyl]2i OH, CN, F, ClI., Br, O-phenyl, CF3,

RS OCF3 dr.OCH3, Whele dlilytatkay el s(bsituted onevdremarétimey by F,
Cl, Br ors%ﬁtﬂt@@o@lejor%h{gpeqnﬁegbw P@ﬂq%z(%n'alkylena
(C2-C7)-alkenylene or (C2-C3)-alkyriyléne, where 20 alkylene, alkenylene
and alkynyl.ene maybe substituted one or more times by R4; X bond,

where™P80a RlaOhticylin(E3GAALRaIRAkYL ng Wheke the cycloalkyl ring
may be substituted one or more times by R5;25 Y bond,
(C1-Cs)-alkylene; (C2-C5)-alkenylene or (C2-Cs)-alkynylene, where

and th@,lﬁﬂ%%oggﬁ?{gﬁ‘?a@pﬁf&yﬁ%ﬁgﬁ may be SUbSt'tUteq- one or more
times by R4; 30 R3 H or (C1-C6)-alkyl; R4 NH2, NH(Ci-C4)-alkyl,
N[(C1-C4)-alkyl]2; R5 F, ClI, Br, (Ci-C4)-alkyl or O-(Ci-C4)-alkyl; WO
2007/131620 35 PCT/EP2007/003804 where W and X do not
simultaneously have the meaning of bond; and the physiologically

3. toletareposaisflibecormsla | Ascdnipet il bf el for mulawiasichmmestinngs are
one or more of claims | to 3, in which the meanings are 10 RI, R2
independently of one another (Ci-C6)-alkyl, O-(Ci-C6)-alkyl, OH, CN, F,

R1,RZ| Br, duydresideatoioerssiocHs Guhele hifdy( tdyshel kb SHlitdd-,

one or MY IMesME GhBIeR N0, N, F, CL Br, O-phenyl, CFa, OCF;
or OCHj3;, where alkyl may be subsituted one or more times by F, Cl, Br or CN;

jul 0,1,2;

m 0,1, 2;

W bond, (C;-Cq)-alkylene; (Cy-Cq)-alkenylene or {C,-Cr)-alkynylene, where
alkylene, alkenylene and alkynylene may be substituted one or more times by
R4;

X bond, mone-, bi- or tricyclic {C5-Ciy)-cyeloalkyl ring, where the cycloalkyl

ring may be substituted one or more times by R5;

Y bond, (C;-Cs)-alkylene; (C;-Cs)-alkenylene or (C,-Cs)-alkynylene, where
alkyiene, alkenylene and alkynylene may be substituted one or more times by
R4;

R3 H or (C;-Cg)-alkyl;

R4 NH,, NH(C;-Cy)-alkyl, N[(C;-Cy)-alkyl]s;

RS F, Cl, Br, (C;-C.)-alkyl or O-(C,-C4)-alkyl;



10

20

25

30

15 m O0; W bond, (Ci-C7)-alkylene; or if X is a bond W has the meaning of

WO 2(84-Cteaticylene; 20 X bond, monosgr bicyclic (C3-C12)-cyegloalkyd yingr/ 003304
where the cycloalkyl ring may be substituted one or more times by R5; Y
bond, (Ci-Cs)-alkylene; (C2-CS)-alkenylene or (C2-Cs)-allynylene, where
25 alkylene, allcenylene and. alkynylene may be substituted one or more

whereWRGRPX &%d@uﬁu@{aﬁ%&@rﬁwkhé%%ﬁk 8¢ ML 1-C4)-alkyl,
N[(CI-C4)-alkyl]2; R5 F, CI, Br, CN, (Ci-C4)-alkyl or O-(Ci-C4)-alkyl;
where W and X do not simultaneously have the meaning of bond; WO

and théQRILALERQ1BAEGIHERZA0#EQ3804 and the physiologically tolerated
salts thereof. 5 5. A compound as claimed in one or more of claims 1 to 4
for use as pharmaceutical. 6. A pharmaceutical comprising one or more
of the compounds as claimed in one or more of claims 1to 4.107. A
pharmaceutical comprising one or more of the compounds as claimed in

4 oRe"spRERd of BraifRaniis Lasshinebispuharferep bdavasddiedisntyBich the

meanifigRR@maceutical as claimed in claim 7, which comprises as further active
ingredient one or more antidiabetics, hypoglycemic active ingredients,
HMGCOoA reductase inhibitors, 15 cholesterol absorption inhibitors, PPAR

R1, Rgamma aappistse: R istscBR g is

" PPAR delta %gonggﬁﬁ)ﬁ?egsﬁo&%?g%ﬁicb%cﬁ%?%?l&ewg%déa%?o%ﬁ%%@’ B F.Cl,

inhibitor &R PhemfititorsOpoly e Bite At alsdienias Fostaseprye o
inducerspbfe A nhibitors, Bptiexidants, lipoprotein lipase inhibitors,
ATP-citrate lyase inhibitors, squalene synthetase inhibitors, lipoprotein(a)
antagonists, HM74A receptor agonists, lipase inhibitors, 20 insulin,

n sulfonylyreas, higuanides, meglitinides, thiazolidinediones, a-glucosidase
inhibitors, active ingredients which act on the ATP-dependent potassium
channel of the beta cells,

m 0;

W bond, (CI—C7)-alkerr_1@; or 1f X 1s a bond W has the meaning of (C4-Cr)-
alkylene;

X bond, mono- or bicyclic (C3-Cio)-cycloalkyl ring, where the cycloalkyl ring

may be substituted one or more times by RS;

Y bond, (C;-Cs)-alliylene; (Cp-Cs)-alkenylene or (Cy-Cs)-alkynylene, where
| alkylene, alkenylene and alkynylene may be substituted one or more times by
R4,
R3 H or (Ci-Cg)-alkyl;
R4 NH;, NE(C,-Cy)-alkyl, N[(C:-Cs)-alkyl]s;
R5 F, ClL Br, CN, (Cy-Cy)-alkyl or O-(C;-Cy)-alkyl;

where W and X do not simultaneously have the meaning of bond;
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glycogen phosphorylase inhibitors, glucagon receptor antagonists,

w0 286tivatossof glueokinase, inhibitors gf gluconeogenesis, inhibiters e 007/003304
fructose- 1,6-bisphosphatase, modulators of glucose transporter 4

(GLUTA4), inhibitors of glutamine-fi-uctose-6-phosphate 25
amidotransferase, inhibitors of dipeptidylpeptidase IV (DPP-IV), inhibitors

and thg%}gpﬁ@igygy%ggg@gqlg%@gggenase 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 phosphoenolpyruvate
carboxykinase, inhibitors of glycoge synthase kinase-3 beta, inhibitors of
5. proflinRitEse eclere Eidtheinnars O rekempt anthiBnistssinhibinses wigal
kappaB kinase, modulators of the glucocorticoid receptor, CART
agonists, NPY agonists, MC4 agonists, orexin agonists, H3 agonists,
6. TNPRHEGARIEC2CRIERGBAGMCORPBP Hfrthiysniseruds e ainiagdnisese or
more &B318gQNists.4«CBI receptor antagonists, MSH (melanocyte-stimulating
hormone) agonists, CCK agonists, serotonin reuptalce inhibitors, mixed
serotoninergic and noradrenergic compounds, 5HT agonists, bombesin

7. WO20074134620 3BGTAE BRO07 /003804 129RIS IS 4RIaN I AnR0eNISS or

growth hormones, growth hormone-releasing compounds, TRH agonists,
more i eaiiphildpictatiderss R e actestinggdisiits, DA agonists,
lipase/amylase inhibitors, PPAR modulators, RXR modulators or TR-(3
a%gnists or amphetamines. 5 9. The use of the compounds as claimed in
0

8. PHRTGHS ST AP G 4 Fof i 4isaruabichingrarrrsdisaMeheTér ok eregdient
one ofhQd SHARRIRLS; IR Hse:afitha GoMPeHNESAS piMimed AN ane Q5M@ehitors,

of claims 1 to 4 for_manufacturing a medicament for the treatment of

choleEpletBeo P OPINTRA AFse [t e SEoRTRORBRISSSES BRI F hdre df

alpha/glating Lk ders{QrP MeR HaaluEng R MEsiSRE AT fomREieas g INRYIRbsorption
release. 12. A process for m,anufacturing a pharmaceutical comprising

mnhibiggas HEhRABBP eSS 1BOEEREBEUNLS M AdMTEG dridloFsTiaieiondgres ACAT

inhibiterd, MHISHRABPHSES FRIXINGIBE iaaiveo N JteBRNE Wty Ase inhibitors, squalene
pharmaceutically suitable carrier and converting this mixture into a form _
synthagasif:aﬁ]éﬂ?btpgd Hﬁﬂ@ﬂ%l&@_} antagonists, HM74A Teceptor agonists, lipase inhibitors,

insuling, sulfonylureas, biguanides, meglitinides, thiazolidinediones, ¢-glucosidase inhibitors,
active ingredients which act on the ATP-dependent potassium channel of the beta cells,
glycogen phosphorylase inhibitors, glucagon receptor antagonists, activators of glucokinase,
inhibitors of gluconeogenesis, inhibitors of fructose-1,6-bisphosphatase, modulators of
glucose transporter 4 (GLUT4), inhibitors of glutamine-fructose-6-phosphate
amidotransferase, inhibitors of dipeptidylpeptidase [V (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 phosphoenolpyruvate carboxykinase,
inhibitors of glycoge synthase kinase-3 beta, inhibitors of protein kinase C beta, endothelin-A
receptor antagonists, inhibitors of I kappaB kinase, modulators of the glucocorticoid receptor,
CART agonists, NPY agonists, MC4 agonists, orexin agonists, H3 agonists, TNF agonists,
CRF agonists, CRF BP antagonists, urocortin agonists, 33 agonists, CB1 receptor antagonists,
MSH (melanocyte-stimulating hormone) agonists, CCK agonists, serotonin reuptake

mhibitors, mixed serctoninergic and noradrenergic compounds, SHT agonists, hombesin
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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-f§ 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 biood 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 ciaims ! to 4, which comprises mixing the active
ingredient with a pharmaceutically suitable carrier and converting this mixture into a form

suitable for administration.



