Description Phenylammo-ben.zoxazole substituted carboxylic acids, method for eir production and use
thereof as medicaments The invention relates to phenylammobenzoxazole-substituLd carboxylic acids
and their physiologically tolerated salts. Compounds of similar structure have been described in the
prior art (see WO 94/08962). 15 The inversion was based on the object of providing compounds which
" display athefdpeutically utilizable effect. The objectjwas in particular to find % suitable
for the treatment of hyperglycemia and diabetes. Sulmmary In a first aspect, ?r%ﬁﬁ%gm lé@ §36
compound of the formula1, OH in which the meanings are 20RIH; R6, R7, R8, R9, R10,
indepeﬁggfﬁl%’&’&}ne another H, F, Cl, Br, CF3, OCH3, OCF3, OCHF2, SCH3, SCF3, phenyl,
(C3-C6)-alkyl, 0-(Cr-C6)-alkyl or NR3R4, where alkyl and phenyl may be substituted one or more
times by R2, and where in each case two of the radicals R6, R7, R8, R9, RIO in adjacent position on
the pheﬁ?Fﬁﬁ%ﬁBﬁ"&@éﬂ%’é‘ﬁf&?rﬁuﬁ%@?@él COBECHGHEC K Uity 1j2:0r3> R2F oS L Br,GN, OCH3,
OCF3, €e3,CE3(GLRGRERIKY! or 0-(CI-C6)-alkyl, where alkyl may be substituted one or more times
by OH, F, CI, Br or CN; R3, R4independently of one another or (CI-C6)-alkyl; and the physiologically
tolerated salts thereof, with the proviso that the compound
3-(2-o-Tolylarminghenzeexazolkb:yl)- lanic. acid4s excluded, In a second aspect, there is provided
a compaund as defined in the%%i%%ﬁﬂﬁ%r%@f%g é%gitﬁ%gé?ﬁﬁc% .T%fnop‘ ﬁilﬁc?’éféﬁ@&}]%ﬁgre is provided
a pharma¥a0tarebmpIEiHg b er more of the compounds as defined in the first aspect. In a fourth
aspect, there is provided a pharmaceutical comprising one or more of the compounds as defined in the
first asELect angb%[_ Ie9§t one further active ingredient. In a fifth aspect, there is provided the use of the
compouids" 28 HeTiteti TH e first s gectrbpenaivaratteding thanedicamentfov towstingsblood glucose.
Im{a sixth aspect, there is provided the use of the compounds as defined in the first aspect o
manufeggurigg}_a_ medicament for the treatment of diabetes. In a seventh aspect, there is provided the
use of the CoMpPOIRAEASTHErEE i (st afsaetfor pramfantlringianiedizament for increasing

insulintieleaserid tomprising engar merentthe compounds, fined in the first aspect, which
) 9 Q’qm“qs“q%”@%%‘é‘?ii‘é?%%‘c’i“@éiﬁéér‘fﬂ%ethis

comprises mixing the active ingredient with a pharmaceutically suita

mixture Intd"a form SUitdbieRerarRiniatatchansiasninth aspect, there is provided the compounds as
defined in the first aspect for use in lowering blood glucose. In a tenth aspect, there is provided the
cempotingsmas;defined in the first aspect for use in the treatment of diabetes. In an eleventh aspect,
there is provided the compounds as defined in the first aspect for use in increasing insulin release.
Detaildd Dsarippion,ahthe iR resenidnventignihe inventigntngnefore relates to compounds of the
formula I, RBR7 R9R6 0 RIO RIN OH in which the meanings are R1H or (C1-C6)-alkyl; R6, R7, R8,
R9, R] O, independently of one anather H, fg£l, Br, CN, CF3, OH, OM, OCHF2, SCH3, SCF3, phenyl,
phenyl, COOH, C00-(Ci-Co)-alkyl, COXC1AC6)- alkyl, (C1-C6)-alkyl, 0-(C1-C6)-alkyl, OBri, SO3H,
SO2NR3R4, NR3R4 or SOZ-Npﬁ@yI, r%glkyl and pl | may be substituted one or more
times by 122, and where in each caseMwo/f the radicals Rt mR8, R9, R10, in adjacent position on
the phenyl ring may together form a ratlicah-0-CFt2=65, -O%H2)2-0- or -CH----Cfl-CH=CH-;
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in which the meanings are
20 R1 H;

R6, R7, R8, R9, R10, independently of one another H, F, Cl, Br, CF3, OCHs, OCF3, OCHF,,

' SCHs, SCF3, phenyl, (C-Ce)-alkyl, O-(C;-Cg)-alkyl or NRIR4, where alkyl and
phenyl may be substituted one or more times by R2, and where in each case two of
the radicals R6, R7, R8, R9, R10 in adjacent position on the phenyl ring may
together form a radical -CH=CH-CH=CH-;



cycloalkyl-(C C8)-al.k.ylene" (C1-C8)-alkylene-(ci-CL+eycloalkyl, (C3-C12)-
,a,118yiene..alkenylemo8(C:8-Cv)-cycloalkyl-(C -CD- alk.vlene, (C
]-Cs)-allQ,71.ene-(Ci2)-cycloalk.84-(Cv-C8)-alkenylene, (Ca-C.7.8)- alkenylene4C3-C]2)-cycloalkyl,
(C3-C;2)-cycloalkyl-(C-8-C8)-alkenylene, (C.2-CHOalkenylene. or (C2-C10)-alkynylene, where
alkylene, cycloalkyl., alkenylene and alls:yrogene may be su.bstituted One or more times by R5;
R20CF1-,"OCF4. CFi4, CF3, (C1 -C4or 0-(C8-(...")-alkyl, where alkyl may be substituted one or more
times by OH, F, CI, Br or ON., U. R4independently of one another H or (C.8CJ-alkyl, where alkyl may
be substjtuted one@rimore imes by OH, F, C1 or Br, RSNH4, -1811(CF-C4)-alkyl, NRCo-C4)-alky112,
F, CI, Br, CN, OH, 07C -CO-alkyl, (C1-C6)-alkyl, (C2-C4)-alkenyl or (C:-alkynyl; 20and the phys i
olo.Ltiea.iiy tolerated salts thereof. Preference is given to compounds of e formula | in which one or
more radicals have gherfollowing Meanings: . 25RId or (C1-C4)-allc- R6, R7 RS, R9, RIO.
independently of one another H, F. Ci, Br, 083, OCH,. OCFA, OCHE). SCH;. SC:Fi, phenyl,
(C,-C6)-alkyl, 0-(C1-124)-alkyl Or NR3R4, where alkyl and phenyl may be substituted one or more
times byiR2, and where 5 aach case, twe ef 30the radicals ®§..041 BBORE;, R 10linadiagget position
on the phenyl ring may together form a radical -C:11,-CH.CHroC181-: 0; (C2-kylene, \vb.ere ally-Lone
may be substito R&XR4RteetsHiy st Bhe AR tPor e ile)- Siky PRB G2 NH(CLC. 4)-alkyl,
NUCHC4) lky112, I-7, CI, Br, CN,( (C1-C6)-alkyl" (C2-C6)-al.kertyl or (C2-C6)talk.ynyl" and the
physiologically tolerated salts thereof, Pam cular pneference. is given too Inds of the
formuIav%ﬂc%orelf"éiﬁi?%gel‘?gyé)ﬁ%l?&??\ﬁﬁﬁEla‘?ﬁﬁﬁs@&ff’@ﬁ@" R7, RS, R.9, RIO, independently of
one another H, F. Cl, Br, CF3, OCH3, OCF3" OCHF2, SCF3, phenyl, (C1-C6)-alkyl,
0-(C1Co)-alkyl or NR3R4, where alkyl and phenyl may be substituted one or more times by R2, and
where irfBadhedss RiRpAIh RAeiiar 8BS BB9TRE, R9, RIO in adjacent position on the phenyl ring
may togetherienioaikadigalie Bobhdntad 3G s Qoly ol -Henkd )3 BRE-yBLpRs N Qe Ts " OCFS,
CH3, CF3. (CJ-C.6)-alkyl or 0-(C1-C6)-alkyl where alkyl may be substituted one or more times by OH,
F, Cl. BESFERF930R3, Raindepend.cntiy of one another FE or (CI-Cb)-alkyl and the physiologically
tolerated salts thereof. The alkyl, alkenyl, alkynyl, alkylene, alkenylene and alkynylene radicals in the
radicals X R, R2. R3. R4. R8, R6, P87, R8, RP and R10 may be either straight-chain or branched,
on relatd8 fEBMPSIRTE: SPifre ParAtIAS icRReR GF ieiisdits At s shasva et Mixtures and
pure engitiomeesitRAd diastereomers and mixtures thereof. Physiologically tolerated salts are,
because their solubility in water is greater than that of the initial or basic compounds, particularly
suitable for medical applications. These salts must have a physiologically tolerated anion or cation.
Suitablelphysiptbgipally tederatedacitt@addiiomsalisihthe epmpaunds of therinvemdon are salts of
inorganic acids such Cah d oclgfr' -acid, hydrobromic, phosphoric, metaphosphoric, nitric, sulfonic
and sulftifie A 551@3 %‘a e ?ﬁgﬁﬁe% for example, acetic acid, benzenesulfonic, benzoic,
citric, ethanesulfonic, fumaric, gluconic, glycolic, isethionic, lactic, lactobionic, maleic, malic"
methangsulfgnig supc_:inic,ig_—_jtoluenes(ylfoni and tartaric acids. The chlorine salt is_%articularly
preferably U AP iReich U N & B B B8y R S5T188a08E Bl sdtd Mre ammonium
salts, alkalhmetalsaitd{Sueh iasisotlivmand potdssiumt saltshualicaline esiithromtal salts (such as
magnesium and calcium salts), zinc salts, and salts of trometamol
(2-amino-2-hydroxyrnethy1-1,3-propanediol), ethanolamine, lysine, aruinine, bonne, meglumine or
ethylenddiamiitiessalis:, Saits withoaiphy shel ogicallihuntolgratedsanidnfareddtiahdikewisedelnmng within
the framewor} Otf theoinven ion as U e‘tpl interrp fliaéesl for§)reparing or purifying physiologically
tolerated SAlS SRS fol HSE G %%nt(f"{‘eroa\ﬁ%lﬁ ke, ¥ore I%ﬁ% &'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 pro s may themselyes be actjve or not. Th
compou e G P B ) S R A DR e BSEResthGts and
crystallinepofyrhoippeusdérras.cAll fpolymorphaust fof dishef¢he compounds according to the invention
belong within the framework of the invention and are a further aspect of the invention.
W02007/131622PCTEP2007/003806 All references to "compound(s) of formula (Jr' hereinafter refer to
compound(s} oftthesfprlhdl) iapdesdeibde: hiseail fland thposalis andesolvdiestbénsofgsdescribed
herein. e componnds of ihaformulad) and incly tolcrated.salts thereof represent ideal
pharmaceuticals tor hetreatment ofconcentrations in the bloo , the metabolic syndrome, diabetes,
insulin resistance, dysregulation of LDL, FILD and VILDL. or cardiovascular disorders and lipid
metaboli isgrders, especially hyperlinidemia, The compeund(s) of the formulacan also be
i D e LA ot formmuia
necessary to achieve the desired biological effect depends on a number of factors, for example the
specific compound chosen, the intended use, the mode of administration and the clinical condition of
the patient. The daily dose is generally in the range from 0.1 mg to 100 mg (typically from 0.1 mg to 50
mgq) per day and ifper kilogram of body weight, for example 0.1-10 mg/kg/day. Tablets or capsules

mav ~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 compounds of formula (I) may be used as the compound itself, but
they are preferably in the form of a pharmaceutical composition with an acceptable carrier. The carrier
must, of course, be acceptable in the sense that it is compatible 20with the other Ingredients of the

. composition and is not harmful for the patient's heajth. The carrier may be a solid or a liquid or both
and is preferably formulated with the compound as a single dose, for example as a tablet, which may

contain frompBahyie 9b%dpy seightohtheattivedafsdidnthothet piyacrnadevticaltyattve

substances may likewise be present, including other compounds of formula (1). The pharmaceutical
com posi‘i‘?@)ﬁél%%tﬁg%%m%ﬁ%% B"’e}‘ﬁﬁr% %ﬁ%lei%a&:}uoiﬁ’g of ?Hle%réﬂ%%lﬁ% ré‘{}??é%éﬁ @éﬁggg%ods, which

essentially-consistcof wixngihslinfredients suithigharmacologically 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 30depends in
each indivigualtbaseesen theaatyre-ddeistveritypithéscontiifioadtmbbetibatedaot fontbeinature of the
compound of formula. (1) used in each case. Coated formulations and coated slow-release formulations
also bel %ﬁeﬁﬂﬁi@?ﬁg diff&fork of the invention. Preference is given to acid- and gastric
juice-resistant formulations. Suitable coatings resista to gastric juice comprise cellulose acetate

hthalate, polyvinyl acetate phthalate, hyd imethylcellul tialate" ionic. poi
P ot LA T e e SoaTT e R T PR RE AT ROV mers

adn.i.n.ig#atiemmayiheédrdhe fonn of separate 5.units such as, for example. capsules. :achets,
suolcahie tablets or tablets,each of which contains a defined amount of the compound of formula (1);
as powders or granules solution or suspension in an aqueous or nonaqueous liquid; or as an
oil-in-waieroewaiethingikemilsion filoesé:dahepasitionsdeay, desiakkadshenéritiossd! her prepared by
any suitable pharmaceutical method which includes a step in which the active ing.redient and the
carrier (Wﬁfgﬁsf’ﬁgﬁgﬁgig‘? 6¥6he or more additional ingredients) are brought into contact. The
composicions are generally produced by uniform and homogeneous mixing of the active ingredient
with a Iig)uid. nﬁ?r fine%/ divi]gﬁdeﬁolid c%a&rrier,ltaftgr which the product is shaped if necessary. Thus, for
exampl ,e&at‘ Fitet D OBrgd & ar%qs?%orlr]i‘f)efleslg%ng or molding a powder or granules of the compound,
where appropriate with one or more additional ingredients. | 5Compressed tablets can be produced by
tableting the tompounthircfies-fositidformeaehdss fdiccskampiela powder or granules, where
appropriate mixed with a binder, glidant, inert diluent and/or one (or more) surface-active/dispersing
agent(s) in a suitable machine. MoldeB&ablets8an be produced by molding the compound, which is in
t=Hquid diluent, in a suitable machine, 20 Pharmaceutical
pblirRgBal) adminigizfion comprise suckable tablets
(@ flavating,. glly sucrose and gum arabic or
tragacanth, and pastilles which ‘ { in‘an Inert base such as gelatin and glycerol
or sucrose amd gum arabie. Combinanoen jgrrentsshe compounds of the invention can be
administered alone or In combination with one or  more fuit] g@armacologically active

compositions which are suitable farpere(
which contain a compound of formula (1) W

substances which have, for example, beneficial effects 30on meta 'gl? disturbances or disorders
frequently associated therewith. Examples of such medicaments aré 1. medicaments which lower
blood, glucose. antid betics, 2. active ingredients forjthe treatment ofipiuenuas 3. antiatherosclerotic
tnedieatnents, 4. antiobesity agents, 5. antiintlammatorv acrave ingredient 6. active ingredients fbi the
treatmentiof it gh. Hititbromihgt A6 activeinp:redients LIM ors 9 active inoTedients for the treatof high
blood pressure 9. active ingredients for the treatment of heart failure and 10. active ingredients for the
treatment and/or prevention of complications caused by diabetes or associated with diabetes. can be
combi n&d with théleordiapéundl&ie invention of th,;:; formula | i. a particular for a synergistic
unprovem Tit 11 the effect. Administration of the active ingredient combination can take pla.ce either

by sepaggte adminisation of e agtivnaredienis dmthespatient sf intheformmef, cambination

products in which a plurality of active ingredients are present in one 5pharmaceutical preparation.

Further examples 6¥@BiveShdlediéris alinable Sobenimbiratish protutts 4re it pardcural ne)-
antidiabetics WhiChaﬁsrﬁ,rf@P—@S‘Q%‘;\?,Wﬁ(%?—%bﬁl%ﬁ?@@r&@P}H[ 325, AlRWRIGtRERUCHIR O,-N-

agonts/appetite suppressants which are mentioned in the Rote _Lisle 2006, chapter 1; all li '9 -
20lowering agents ez, mbafoAET istHORGY: Distd 2006 HREERs 8T THES HES 0¥ dombined

with the compound, of thednvention of besfarmula LiprRaitiewas for syoergisicdmpeeuement in the
effect. The active ingredient combination can be administered either by separate administration of the

active ingredients theigatienit GreinttheviciresnasinsrhaofPprotirdcH Wi ofhciVe ini&présent in a
pharmaceutical prepargtop- Megt.gftheingred.i.ents mentioned hereinafter are disclosed in the USP
Dictionary of LISAN and Internation.ai" Pharmacopeia, Rockville 2001. Antidiabetics include insulin
and insulin derivatives such as, for example, Lantus(r) (see www.lantus.com) or H.TVIR 1964 or those
described in W02005005477 (Novo Norciisk), fast-acting insulins (see US 6,221,633). inhalable

inciriline cr1ich ace faor eavamnle Eviitheara or oral incriline ecrich ae for evamnle N-102 (Nobev) Aar



meglitinides" oxadiazolidihediones, thiazolidinediones, glucosidase inhibitors, inhibitors of glycogen
phosphoryase, gluca.gon antagonists, 10glucokinase activators. - inhibitors of

fructose‘¥ {B2bisphosphatase, modulators of glucose transporter 4 (GLUT4) pighibitarsoof oo cos
-glutamine-fructose-6-phosphate anudotrai sferase (GFAT), GLP-1 agonists, potassium channel
openerslﬁc,uch as, fé)rfegamgle, those which have been disclosed in WO 97/26768 and WO 99/03861 of
Novo Nordisk A/S, inhibitors of dipeptidylpeptidase IV (DPP-IV), insulin sensitizers, inhibitors of liver
enzymes involved in stimulating gluconeogenesis and/or glycogenolysis, modulators of
glucose}‘uptake, oﬁ

g}l}u ose EraqsmBJ_r; r@nd of g)ucgse reabsarption, inhibitors o_f_1113:HSD1, inhibitors
of protein tyrosine phosphatase 1 '}gPﬁDi'B)"; ‘miodulaterEes o &ﬁé"gébiﬁlfﬁia%%éhﬁgﬂﬁ-glucose

transporter 1 or 2 (SGLTI}-SGL)).)-atmpounds, whichialtenlipid metabolism:such@santihyperlipidemic
active ingredients and antilipidernic agtive ingredients, compounds which reduce food intake,
compounds which ihcrease thennogenesie: PPAR AR RX I oduraters Rt aktvd ingredients which
act on the ATP-degiendent otassiutchannel of the beta cells SQ In.one embodiment;of the
invention, the Com Qunﬁ?‘ Q]f_}l}eﬂ_]z,o[ _ular__]l IS, 2 1m,i istered in cqmb§ina;ion with an_kl.f\/lGC;o._A reductase
inhibitor such as simvastatin, fivastati pravastatin lovaseatin Btor astatih® dehvAStatin, vdsuvastatin
or L-659699. In onkembodimefit of theihvention, the-compgauns of the fiormulachisadministered in
combination with a cholesterol absorption inhibitor such as, for example, ezetimibe, tiqueside,
pamagqueside, Fl\/fiwﬂr(?éﬁbsténojhdarﬁbegiéfo T5sCorbVi pHBSpNALE Forbes Medi-Tech,
W02005042692), \4D-0777 (Microbia Inc., W07005071497) or with compounds EIS described in
W02002066464 (Ko oiu i Bharmaceutjcal Co.. Ltd,), W020050 282\?; Merck & Co.) or W02005061451
and WO%‘OOSOGM@?E'( ‘sﬁléii'é”ng?&‘a %IIB%J ‘“I’n{‘%n}e"e%t])b&i%b %"c‘ﬁ?fh)édi \‘igéﬁﬁ i the-¢6fpstind of the
forinula | is administered-ifytombinatiors with:a RRAR igammaageonist suchras; for-example. rosi
ITT-501, Gl 262570, R-483 or CS-011 (rivoglitazone). In one embodiment of the invention, the
compound of the -formula | is administered in combination with a PPAR alpha agonist such as, for
exampl8; CiW95 78GWIB90T 35 I TEYH6T74] KRE-101 jor DR. FL08ASkin one emhodiment of the
invention, the compauynd of the formula;} is-admipistered in combination with a mixed PPAR
alphaigamma agonist such as, for example; muraglitazar, tesaglitazar, naveglitazar, LX-510929,
ONO-5129, E-3030, AVE 8042, AVE 8134, .AVE 200847, or as described in PCT/US 00/11833,
PCI/USQ0/11490, DE10xA2734.4. ar.in P Berger etal. -TRENDS.in Pharmacologic: li_§ciences
26(5), 342-25L, 2005, h oo SIS of 16 ek e Compot o 16 TNl 1o
administered in cémbinatibivith atRPAR-deltar agortist-slictnak, for example. OW-501516. In one
embodiment of the invention, the compound of the formula 1 is administered in combination with
metaglidasen or with MBX-2044 or other partial PPAR gamma agonistsiantagonists. 30In one
efbodirféhtof ke HvEREBH [the Eompdantcotahe formula | is administered in combination with a
fibrate such as, for example, fenofibrate, elotibrate or bezatibrate. In one embodiment of the invention,
the compound of the thrmula | is administered in combination with an MTP inhibitor such as, for
example SHTplitapide BMS 2010381 W0 200 7131622 10PET/EP200 7/003806cR 10325 or those
describgd 0 \M02002085226. In one embodiment of the invention, he compound of the formula I is
administered in eom.hination with a CETP inhibitor such as, for example, torcetrapib or ITT-705. In
one embodiment of the invention, the compound of the formula | is administered in combination with a
bile acighabsorption.inhibitor.(sge; for example, US 6,245,744, US 6,221,897 or W000/61568). such
as, kr example, HMR 1741 or those as described in DE 10 2005 033099.1 and DE 10 2005 033100.9.
0 In one embodiment of the invention, the compound of the formula | is Administered in combination
with a BElyimericblie déid adssnsertaiicl bangoresmmple; cholBstyramine dr. éaldseveldit-15In one
embodiment of the ipventien. fhe-cempaund. af fecformua | ixardminiaterad i compinglion with an
LDL receptor inducer (see Ué 6,342,512), such as, for exampleé, HMRI 171, H R1586 or those as
described in WO2665097738 21 6fé élfbedirmentinvantion Pthe compolid-of the formalavd i’
administered in 7Qcombination with;Qmacox(c) (omega:3:fatty.pcids; highly.congentt ed ethyl esters of
eicosapentaenoic acid and of docosahexaenoic acid). In one embodiment of the invention, the
compound of the'f&f¥iila 11 aditirfistered in Comibirtation with an ACAT inhibitor such as, for example,
avasimibe. In one embodiment of the invennon, the compound of the formula | is administered in

m 0;
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combination with an antioxidant such as, for example, OPC-14117, probucol, tocopherol, ascorbic
acid, f3-carotene or selenium. 30In one embodiment of the invention, the compound of the formula | is
administereddnrcopbination with a vitamin such as; for example, vitamin 36-pryvitamip 342 g one
embodiment of the invention, the compound of the formula | is administered in combination with a
lipoprotein lipase modulator such as, kr example, ibrolipim (NO- 1 886).
W02007/13162211PCT/EP2007/003806 In one embodiment c combination with  vention, the
compourd of£he formapladdsadatinisterestin T citrate dyasginhibitor such as, for example,
SB-204990. In one embodiment of the ind of the formula | is‘admir.usterred in combination with a
squalene svnthetase inhibitor such as, for example, BIAS-188494 or as described in W02005077907.
In one embodimentef the-inventjon;ithe eompound.efihe formula.| @awtn@t_«?;egdp %_c?m]lﬂination with
a lipoprotein(a) antQ0Omst such as, for example, gemcabene (C/h 1 027) embodiment of the
invention, the compotnd 6f the formulaif e administeredafi coimbination with an 111,N4114A. receptor
agpnist such as, for example, nicotinic acid. 1.5In one embodiment ofe- on, the compound of the
formulafl‘i? administered in combination with a lipase inhibitor such as, for example, orlistat or cetilistat
(ATL-962. ﬁ?ﬂec & MBS EiEnt 5F #é 6t Brilthe*bompound of the formula | is administered
eorntithation with insulin. 110 In one embodiment of the i u vend on, the compound of the formula 1 is
administered | combination with a sulfonylurea such as, for example, tolbutamide, glibenclaraide,
glipizide gliiiinepi in one embodnnenm of the invention, the compound of the formula | is administered
inicombBmationwith-&-higuanide. sueh asafor.exanmle; metformin, JImanother.embodiment of the
inventign, the E%@E‘P}OWQ of the formula I is administered combination with a meglitinide such as, for
example, repaglinide Sinatégtihicie. 30In one embodiment of the invention, the compound of the
formula [ is administered in combination with a thiazolidinedione such as, for examnle, troglitazone,
ciglitaz?{r]e, pioglitlz_afzone" rosiglitazonc or the compounds disclosed in WO 97/41097 of Dr. Reddy's
Research Foundation, in particular 1i1-11,4-1(3,21-dihydro-3-methy14--oxo-2-
quinazolinylmetitoxy]phe yljmethyl]-2hiazolidinedione In one embodiment of the invention, the
compouitd ©f thgsfatmula . isdeministeredinreombinaticin with, an ocglucosidase inhibiter; stich as, for

example, mighté& -aghose. In one embodiment of theention, the compoundformula | is administered
in combination Wﬁf?@a% gg:%%/’é l'éggi%‘hé%hggﬁ'gﬂiéi bﬁ’t (t:ei[’}’tp“ epEhdEnt PotdSaiinERARRE! of the

beta cells, such ashfoyexampie;folbutanhide’ glibenclamideglintepitide esrepaglinidesdnpneembodit.
tem ofmon, the compound, of.the formula 1 is a,dmii.aist.creci in combination with more than one of the
aforementioned %Rp%f&(ﬁgg,ke&gesi’ﬁ %gm?%ﬁ}hgt%}nnw 58 RUHSAIOPR QRCCMEEHMINEA sulfonylurea
and acarbose, repaglinideand metferiit] #sutiniandla sulfonylurca, insulin and metformin, insulin
angl troglitazone, insulin and lovastatin, etc. In one embodiment of the invention, the compound of the
formula | is administered in 15 combination with an inhibitor of glycogen phosphorylase, such as, for
example, P8N-357. or FR-258900 or those as described in W02003084922, W02004007455,
W02005073")29-31 or W02005067932. In one embodiment of the invention, the compound of the
formula | is administered in 20combination with glucagon receptor antagonists such as, for example,
A-770077. NNC-28-12504 or as described in W02004100875 or W02005065680. In one embodiment
of the invention, the compound of the formula | is administered in combination with activators of
glucokinase, such as, for example, RO-4389620, LY-21 21260 (W02004063179), PSN-105, P81*110,
GICA-50 or those as are described for example by Prosidion in W02004072031, W02004072066, WO

051 03921 or W@ 06016178, by Roche-in WO 00058293, WO, 00183465, WO 00183478, WO
00185706, WO 00185707, W“o‘oioﬁ?gfg’,’\g%‘ggés@zé;\f{y/\%‘gzﬁggggg%gégﬂ%w, WO
0246173, WO 024B106; DE-10259786] WO030954887 U8 04067939 Br WQ104052869, by Novo

Nordisk in EP 1532980, 30WO 03055482, WO 04002481, WO 05049019, WO 05066145 or WO
05123132, by Merek/Banyu in WO 03080585, W003097824, WO 04081001, WO 05063738 or WO
05090332, by Eli Lilly in WO 04063194, or by Astra Zeneca in WO 01020327, WO 03000262, WO
930008875 WO QROIS14, VO, 04045014, O,040461 36, O 05044801, WO 05054200, WO
05054233, WO 05056530, WO 05080359, WO 0508 3)6 or WO 05121110. m ion,. the compound of
the formula I i.s administered combination with an inhibitor of gluconeopenesis, such as, for example,

FR-22365%4 »10.Qng erobodiment of the i{E\;@pgiﬁon, the compound of the fommla I is administered in

combination with inhibitors’of fruc )se-1,6 |sb(hésphatase (FBPase), such as, for examine, 10CS-917.

In one embodiment of the invention, the compound of the formula | is administered in combination with
modulatgrs of glucosstransRorter 4. (Gl Y14, sughas, for example C8T48 (D0 Lee et al.
Arzneim.-Forsch. Drug Res. 54 ('12}), 835"(('2b0431).(‘15'§’ “In one embodiment of the llﬁk}léiﬁﬁoﬁfciﬁe

compatind of e feRdiIE T is adrministersd in Gombination with inkiibitorsiafeal or different.
dutamine-fructose-6-phosphate amidotransferase (GFAT). as are described for example in
W02004101528. 20In one embodiment ofinvention, the compound of the formula | is administered in

combination with inhibitors of dipeptidylpeptidasc IV (DPP-TV), such as, for example, vildadiptin
(1 AE_227) citanlintin (MK -0421) cavadintin (RMS_ 477112 CQK.Q22N02 DPQN.0O2N1 SVR.299



25W02005012312, W02005012308, PCI/EP2005/007821, PC'17E92005/008005,
PCT/EP2005/008002, PCT/ER2005/008004, PCT/EP2005/008283, DE 10 2005 012874.2 or DE 10
2005 01287347 oe mbodiment of the invention, the compound of the f@r@pﬁﬂ;@@g@m ﬁtered in
30combination with inhibitors of 11-beta-hydroxysteroid dehydrogenase 1 (113-HSD ) such as, for
example. WIT-2733 or those as are described for example in W0200190090-94, W0200343999,
W02004112782, W0200344000, W0200344009, W02004112779 W02004113310, W02004103980,
W02004142784; \UR2003065983,.W02003104207, WO2003104208,. W02004106294, W02004011410,
W02004033427, W02004041264, W02004037251, W02004056744, W02004 §5§gf
W020040B936 7 WE206408938G. WoIH0anBE4 #0171, \02004089896; \WO2005016877 or
W02005097759. In one embodiment of the invention, the compound of the formula.'ministered in
comblnatlon with. inhibitors of proteln tyrosine phosphatase 1B (PTP, as are described for example in
W0200119830531 O WH2H0 11 7518, W02004506445! 02008022295, PO T/ER2005/005311,
PCT/ER2005/005321: PG TILER2005/004151 RCT/ER200RL0r,PE 10 2004, 060542 .4. 10in one
embodiment of the invention, the compound of the, formula | is administered in'combination with
modulators of the sodium-dependent glucose transporter | or 2 (SGET1, SOLT2), such as, for
example KGA-RT2Ti Tl 095 SEk- QR0 AYE 2268 apd SAR 7226.0r as.ars deseribe %fw gxample in
W02004007517, W0200452903, W0200452902, PCT/EP20051005959 “W020050852

W2004 3568307016y AP P RERIGHTRE KB ORI 15T s Ptensit2008). T5Est)s4d53144640. In one

embodiment.of the invention :the.campound:of-the formula | is administefied in.combination with
inhibitors fhormpnefsensmve lipase (HR..) as described for exampre in W02005073199. 20 In one

embodlﬁq Rt Bt tRESAVERtIoR HE BoMBOUnd 8F HETGHMEIA 1 18 Hurfniteradin edmbination with
inhibitots afatetyl-GoAl carbexylase: (lf\@@})m&l@h@&amf ﬁ%ﬁm@% &%S%L@%QQSQ{' ibedn,;.
W0199946262, W0200372 97, W020 3072197 or W02005044814. In one embodiment of the
inventior, thie SompBia o tha o iulie T & JaRTinRIETEd e SRIBHIESH Wth ARVFHbIEOT oF
phosphosncipyifivate fearboxykinase(RERCIK), suehoas: folcexample, these agdeserped in
V\é020040 4321,1%§UEI one embadiment of the ventlon the compound of the formula | is administered in
Combisation With Af MBItSF of GVEBEN'S ﬁ“ﬁﬁé?é“éj ks 3%@%@@% lar6tsyltds described for
examplexini &d82006222220;, WO2005085230,ReFEP2005/005346, W02003078403, W02004022544,
W020031 %gglo }WO 005 O"ﬁ ?Wﬁ 82005038023, W02005009997, U82005026984, W02005000836,
W02004106343; éﬁi& BO07S, WOBE04T Ao T0 WE 200367644 22 WoP6aB BT 727 6F (We3D64046117.
In one E‘mbOﬂImGQtCIDfi‘theImVﬁmJOﬂﬂ,l\ﬂi&]C@EﬁrﬂOMEldincme f@{mu&amsr@@m&mﬁﬁf ediinggmbination with
an |nh|Q r.of PJOESJ{!; kcllrgasg gg 1a I:fel11 Zxa sucpj_w rexamrlq ruboxi staurin, lin one
embodlm nt of the INvention, the compound of fn&ﬂ? S YufhiRistered P RorhbsiHation with an
eddothelinbArdesptor arﬁagoanmmmfbhsluﬁ@rE})&@mpieuﬁwmmalﬁb(ﬁ{?gﬁathlc_n one embodiment of
the '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, W02001030774,
W0200#022858 @pW@}Z@QB@Q?\jQ@iom&mn@ embodinentof thesinvention; thelcompatndafihe formula
lis adrgmg% 1 SCombé t;gnu\{\{ltam u)lators of the glucqcorticoid receptor, like those described
for example in édb 0336. In het embotinent SrtHe IUBMISH He §étﬁlrlﬁp(?lﬁi(:} 6f the formula
lis adrsmhnszsenédz|ﬁocombmanoﬁnwmhc@mfﬁmdndalms (see aﬁacamenamphetamme regulated
transcript 20influences energy metabolism, anxiety and gastric emptying in mice" Asakavya, A. et al..
Hormone and Metabolic Research (2001), 33(9), 554-558); NPY antagonists such as, for example,
naphth&lénélﬂs&ﬂtmalmé@ﬁd%yﬂn{(mamrauqur(zbhm(yzfamlno;)methw}(xyﬁdﬁh@xy&mathyh@m|de

hydro ide ptide Y 3 36 (PYY3-36) or. analo ous.compounds, such as, for
examé%mcgt 1683 i %ép ﬁoﬁlﬁégg{ ?1“(] RiPrAn %e% fi BRI Vi Ey&eay Uecrie43 (derivative
of PYY@-B@WGI’@@@WH@&ESGH vivo to serum albumin) or those as are described in W02005080424;
cannabinoid receptor 1 antagonists such as, for example, rimonabant, SR 147778 or those as are
described for example in EP 0656354, WO 00/15609, W002/076949, W02005080345,
W02005080328;:\W52005080348iW0200507 5450;\WH200508030:7p MWO200170700, 5
WOZOQ]%Q,@%% ﬂ%%\[ 26 89 % ](N 682093 40107 W 003007887, W02003027069, U56,509,367,
W0200132663, W02003086288, WO2005087037: WOZU0S0AE8B1H WTBH0%058 f45 RN 62603084930,
WOZO@@@EM%&OW@Z@M%&?MI ommoaaommzwmmmmgaﬁénwma@%&aa%@a nA/02004058249,
W0209§%58g5§ 02004058727, W02007/131622 16 PCT/EP2007/003806 W02004069838,

U82004021 4837. U820040214855, U820040214856, W02004096209 W02004096763,



W02004096794, W02005000809, W02004099157, U820040266845, W02004110453,
W02004108728, W02004000817, W02005000820,14820050009870" W0200500974,
W02004%,X3038+34, W0200411038-39, W02005016286, W0200500711.1, Qqss% %7 o8
C1820050054679, W02005027837, W02005028456, W02005063761-62, V\\e/(%%Oﬁ 0 %(?(55305?(}6
W02005077897: M(1.4 agonists (e.g. 1-amino-1,2"3,4-tetrahydronaphthalene-2-carboxylic acid
[2-(3a-bé%%FifgL@ﬁ?%tFp-él@%]mgg@,@ ied Brmhexdhydropyreizol ©fer to compound(s) of the
[4,3-Clpyridingbyd)ad {dsch 1eny1):2 g.exoethyt amid.e; (WE) 01/91752)) o LBS3280. 1_353279,
1J353278 or TH@Qﬂlnﬁéz&?ég{?gég%%acﬁ?éq%é}ﬁ%%r@i T %%r{\{% %é’si““?r%a“'t"‘élr?éeé{a%%rﬁ%d in
W02005060985, W02005009950.. W011004087159, W02004078717, W02004078716,
W02004024729,-Mp2002 1 avIy Y e W 02004112793, WOUS20050222014,
1)820050176728, u82gg%%%%%gfi\?%%s%%%%%gﬁ%%é}%ggb%éd@%éé%}é%‘é(ﬂ GTE7501,
WO02004008 324 Wo200403779%: Wo2005042816:W02005040109,:\WO2005030797, the
1)82004Q224904 - WG200501.921, 0200509184, W02005000339, 460069, W, 047253,
WO2008047251, P1535150 WO3004013078 of WOROOAOTZ00T: “orciin 8stpioh artadoniets (6.0
1-(12-methibenzoRiadors!sit ynd mtnaphiyidinddsyidrea hyehoeHlolide(8131884867-A) or those as
are desaribed forexanmple iny 2, Q W02004085403 or W02005075458);
20histamine Hsﬁeceg?(};r agoni(sgé%g%g?%%%écﬁge%(%ﬁ%&?ﬁ%%&%‘l&?,%fg; s W}{Y] 1%“%65
tetrahyd¥oifidaZ G5 pyridin-5-01)propan-1-one oxalic acid salt (WO 00/63208) or those as are
described in W0200064884, W020050%$2893); CRE antagonists (e.g.

1.2-metﬁ -9(2,4,6-trmethylphenv1)-911.3,9riazallUoren-4- ,1114r0PYlar01110 (WO 00/66585));
23CBS &%%?&&bﬁié&&(%ﬂ"ﬂ?%é"Vr‘%‘ﬁ)‘{iw%@dﬁﬁrﬁ»‘%%j@ﬁiét%;am}g\e@g@ﬁié@ﬁ@ddhcasgmﬁ example,
1-(4-chlgro-3amethanasuliopyimethylpheryd@d 223z cific compound chosen. the intended use,
dlmeth¥iL:1H-| 7dofl.,-c6}-y]‘ox‘ﬁ_)rethylg.m|n0|IethanoI hydrochloride (WO 01/83451)5; M81 I :
(meland&y Bt AtIRG HEATohEY addnidta M dHetamh Loptraling dormbne) receptor
antagonisis:{(sych. @s ferexample; NL3d-845"4- 76835 A16654980A-198 AT G015, 1-226296, T-71,
(3W-803_§_3)§ or goménéobl%ré% such as are described in WQZQO$/15769,T/V0200508}5200,“
W0200B018546 W 11488, WoPbBAD 2648 \oZ0630157 89 W0200%072028, WE2005070898,
W020050 70925 M/G20040897800 WHL0030384 165MOZ:002006245:0MA2002002744,V02003004027
or FR2{§6}871%OO]E)' CGK-A a9,ionist (Sljjéh_as, for example, T

244-(4 1 o0 0BG éfﬁ%@&x‘b%%ﬂiﬂ%l RV CIBheXyIBIISthZ6 1L dArBimby 1858, Asdimettylindol-
1-y1 }acetipaoid triftiibtoacetic acig:salt{MA0H98(1 5525):1SR-1aA61 3% AWO-0244130)0r $5R;180)

scrotonjn revptake inh}i‘bLL?r‘s (e_.@gm. _dexlenflyram‘i_n‘e , mixed serotonineraic and noradrenergic
compounds (e, E; W& 00771548y 82 e PttF agb ARS8 lYe 12 tryisdhzbfuirrnmytipiperazine,
oXalic acidh st (WO 01/0911%); 5ikt8LTRC: eceptar 8geNIsis{SUCh:As o5 example.j;356/,BVT-933 or
those gs are. §1](l)ao\lfe\%}g/:[ibe in V%IQéZOO%??qu" (\_NE%ZtQOUQrQl-OZﬁ, W0200501 9180, W02003064.423,
WO0200242304 or WG2005082858) 5o T8 Fédiptor Sntagonists ay dreé dadcHisew feraxahple in
W02005058858<bémbesin-teceptartagoniais (BRS-daganists), gakanip recepton,aniagonists; growth
hormoﬂ%ﬂ@e@mﬂ%ﬁ?% g \}/\@h tpgrmro\neto,[ A}Q/,D-_9604%: %rowth hormone-releasing compounds (tertiary
butyl 6-benzyloxy- Fr}Z ISOPrEPYIAMIHOShY IRab & MOy IS A bRy G T S8 qlinieline-2-carboxylate
(WO 011:85895)) lgrowthrharmioné secretagoglie-receptat antaganists(ghrelin. antaganists),such as,
for equy}p&)—:‘e A~b7ﬂz8;§% or tho; ,as,are g_es]crigqq in W020050307%4; 20TRH agonists (see, for
example, EP'0 462 882): Uficoupling protéii s 8- ot tepirr Agoinats (see iFexample, Lee,
DanielwieihangrMatthew €. pRozhavskayaiArena; Marina: (Srasses Batricia; Jeptin agonists as a
ootential approach to the treatment of obesity. Drugs of the Future (2001), 26(9), 873-881.1 DA
a.gonists (bramocriptine or Doprexin) lipase/amylase inhibitors (like those described for example in
WO 00740569} inhibitons-of diecylglyeetol Bnacyltiansferases {DCBTshas fessrbad for example in
U8200€A;,\/8§2f169§§, Wp%ﬁ?%%%ﬁ% 8, W02?805§491_, W02005044250, W(_)20050.7274,r , JP2005206492
or W02005013907: '30inhibitors of Tty Acid Syfithisd (EAS) QU KSIf6F aXRRBIBIETS or those as
describegkinl W0 2004003277 bxyntomodutiny eleeyl-estane orthyeidhormene regeptor,agonists
such % fz‘?}(’:qé%tﬂ]g 1) tgeségz%;%sol.%rdtg??oen%% 1%%??‘[1‘3%%!?021\@/1? g?@%?/gogc%gdz 2f01'muiations and

coated slow-release formulations also belong within the framework of the invention.

Preference 1s given to acid- and gastric juice-resistant formulations. Suitable coatings resistant

to gastric juice comprise cellulose acetate phthalate, polyvinyl acetate phthelate,



W020058279, W0200172692, W02005092316. 18 W0200194293, W02003084915,
PCT/EP2007/003806 W020040421 or In one embodiment of the inven.tion, the fb.rthei active
mgrec.sleptingsee s fiamexample, -Perspectives m the therapeutic use of leptj)-~; \ﬁa,qu;@lgrf %r
GomezAmbrosi, Javier; Fruh beck, Gema Expert Opinion on Pharmacotherapy (2001), 2 10) 615-
1622. In one embodiment of the invention, the further active inedient is dexanphetamine or
10amphYARTRE R s Srmlsstitmertar bkinventon therfurther activecihgredientis fenfluramine or
dexfenfigraming,k-another embodiment of the invention,the further active ingredient is sibutran ne.

In one embodiment of the invention, the further active ingredient is mazindole or 15phentermine. in
one embodiment of the invention, the compound of the formula 1 is administered in combination with
bulking agents; preferably:insolubl in f I aromax Zunft H, 5; et
al., Carob pulp p?reparatlon for {tlé%a%ﬁ[ﬁé o?)ﬁ?y%eﬁ:tfﬁgﬁlgg?egfegrﬁ?gga\%%%ﬁ Eﬁ Héﬁ)AbY (2001
Sep -Oct M85y 280.6) cCHtsmaxis a Caret-contaiihg product fronrNutrirova, Mutiition Specialties &
Food Ingredients Gmik, ingustriepark Hochst, 55926 Fran gfy Ml Sombingfion with Caromax(1) is
possible in one preparation or by separate administration of com ounds of the formula | and
Caromakd" CHrOmBXET LA i this CORABE GHAAISE & udminidtierad imthiéd-formof food @8pioducts
such as.fosexampleriinbakery Rroducts or muasli.bars.. {t will be,understosd, t@%} RV d&‘b?‘“'tab'e

combination of the compounds of the invention with one or more of the aforement one ompounds
and optioHalF oHE 6# rﬂ‘ﬂrf@% AREF b HEMEE S sGeally deabehsutsstances wiik bewralyarded as falling

within ther}mm{eﬁﬁlﬁla Bﬁmnﬁaﬁr@%byﬂm@ presentinvention,;;) Meg,?, 91191% N "ﬁlN 'J'Hl' 0
o I 5 1= H8<' I, IOF C..,..o29-NH O s oo 0 C HI

R-785A" %‘i""b‘"ﬁ)@‘g@é% B0 5699 P34 0 0Lb8Y- 88@@1’919‘-’89@9%%1%411%’ afNhe, aﬁéf"'-i--lN TH.

N ., ATGOERent with a liquid and/or finely divided solid carrier, afier which the product is shaped if
necessary. Thus, for example, a {ablet can be produced by compressing or molding a powder

or granuies of the compound, where appropriate with one or more additiona] in eredients.

15 Compressed tablets can be produced by tableting the compound it free-flowing form such as.
for example, a powder or granules. where appropriate mixed with a binder, ghidant, inert
diluent and/or one (or more) surface-active/dispersing agent(s) in a suitable machine. Molded
tablets can be produced by molding the compound, which is in powder form and is moistened
with an inert liquid diluent, in a2 suitable machine.

20

Pharmaceutical compositions which are suitable for peroral (sublingual) administration
comprise suckable tablets which contain a compound of formula (I) with a flavorin g,
normally sucrose zad gum arabic or tragacanth, and pastilles which com prise the compound

m an nert base such ag gelatin and glycerol or sucrese and gum arabic,

Combinations with other medicaments

1he compounds of the invention can be administered alone or in combination with one or
more further pharmacologically active substances which have, for exampie, beneficial effects
30 onmetabolic disturbances or disorders frequently associated therewith, Examples of such

medicamenis cre

b medicaments which lower blood glucese, antidiabetics,

2. active ingredients for the weatment of “dvslipideniag



T n26295 CAN-803450 'H: HjH 0 boyi est-one W02007/13162223PCTEP2007/003806 The
invention further relates both to mixtures of stereoisomers of the formula | and to the pure
stereoisémerg)ofithiezfarmula |, and mixtures of diagtereomers of the formulpctpmt the pure sos
diastereomers. Separation of the mixtures takes place chromatographically. The examples detailed
below serve to illustrate thehorestricting Table 1: OH IEx.R1 R6 7R7 R8 R9 R10 XLinkage 1H H
2HCF3 (éHzlj’é'S%*él 0s “keﬁéc)z“i’% HTEES - 0

]

dﬂt]OUC’S]L'\, AEents
5o antinflammatory active ingredients
6. acttve ingredients for the weatment of malignant tumors

7. antithrombotic active ingredients

8. active mgredients for the treatment of high blood pressure

9. active ingredients for the treatment of beart failure and

10 setive ingredients for the reatrnent and/or prevention of complications caused ©
diabetes or agsociated with diabetes.
They can be combined with the compounds of the invention of the formula | in particular for

o 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 acuive ingredients are present in one

phamzacevtical preparation,

Further examples of active ingredients suitable for combination products are in particular:

All antidiabetics which are mentioned ) the Rote Liste 2000, chapter 12; all weight-reducing

agentsiappetite suppressants which are mentioned in the Rote Liste 2006, chapter 1; all lipid-
lowering agents which are mentioned in the Rote Liste 2006, chapter 38, They mav be
combined with the compound of the invention of the formula | in particular for a synergistic
improvement in the effect. The active ingredient combination can be administered either by
separate administration of the active ingredients 1o the patent or in the form of cornbination
products in which a phurality of active ingredients is present in a pharmaceutical preparation,
Maost i the aclive ingredients mentioned hereinafter are disclosed in the USP Dictionary of

WUSAMN md Internaticnal Drug Nemes, US Pharmiacopeia, Rockville 2001,

- g . . . . . ' . . . ~ (i
Antidiabetics inchide insulin and insulin derivatives such as, for example, Lantus® (see

www lantus.com) or HMR 1504 or those deseribed in WO2005003477 (Novo Nordisk), fast-

6,221

SR e van ot @
acting mnsulins (see U 6,221,635), inhalable insulins such as, for example, Exubera © or oral

msulins such as, tor example, iIN-105 (Nobex) or Oral-lyn™ (Generex Biotechnology), GLP-
Pdervatives such as, for example, exenatide, i'j’ra.g}ui:icic or thoss which have been disclosed

i WOUSAOEKETL or WORODEO2T70T7E of Meve Nordisk A/S i WOOT/04156 of Zealand or in

1+

S Agmviin Pharmaceuticals). and

WO00/34331 of Besufour- Ipsen, prun



55 NEt2H 5(CH2)2- 5 6/H ON HIH -(CH2)2- 00 7H S02N1-12 -(CH2)2- 58 OCHF2-(CH2)2-0 9
HPh 1-JP(CH2)2-05 10 H S02-N- Pip -(CH2)2- -(CH2)2- 5511 S02-N- Pip
WO2007/131622 8 PCT/EP2007/003806

orally effective hypogiveemic active ingredients.

The orally effective hypoglycemic active ingredients include preferably sulfonylureas,
biguanidines,
meghitinides,
5 oxadiazolidinediones,
thiazolidinediones,
ghucosidase inhibitors,
inhibitors of glycogen phosphorylase,
clucagon antagonists,
10 glucokinase activaiors,
mhibitors of fructose-1,6-bisphosphatase,
modulators of glucose transporter 4 (GLUT4),
iniubitors of glutamine-fructose-6-phosphate amidotransferase (GFAT),
GLP-1 agonists,
15 potassium channel openers such as, for example, those which have been disclosed in WO
F7/26265 and WO 99/03867 of Novo Nordisk A/S,
inhibitors of dipeptidyipeptidase I'V (DPP-IV),
msulin sensitizers,

mhubitors of Iiver enzymes involved in stimulating gluconeogenesis and/or glvcogenolysis,

20 modulators of glucose uptake. of glucose transport and of glucose reabsorption,

inhibitors of 118-HSD1,

inhibitors of protein tyrosine phosphatase 1B (PTP1B),

modulators of the sodium-dependent glucose transporter T or 2 (SGLTI, SGLT2),

compounds which alier lipid metabolism such as antthyperlipidemic active ingredients and
25 anulipidemic 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.

30

[z one embodiment of the mvention, the compound of the formula ! is administered in
combination with an HMGCoA reductase inhibitor such as simvastatin, fluvastatin,

pravastatin, lovastatin, atorvastatin, cerivasiatin, rosuvastatin or 1.-659699



12 CF3 -(CH2)2-13 -(CH2)2ii0 14 -(CH2)2-1015 -(CH2)2-05161H JHICF,2H
Cl-(CH2)2-0F5 W02007/131622 24PCTLEP2007/003806 Ex.jR-1 R6 R7 FR8 R9 FR10X Linkage
17H cN'WC(CH2)23 0551 18H 9 PCT/EP2007/003806

In one embodiment of the invention, the compound of the formula I is administered in
combination with a cholesterol absorption inhibitor such as, for example, ezetimibe, tiqueside,
pamaqueside, FM-VP4 (sifostanol/campesterol ascorbyl phosphate: Forbes Medi-Tech,

5 WOR005042692), MD-0727 (Microbia Inc.. WO2005021497) or with compounds as

described in WO2002066464 (Kotobuki Pharmaceutical Co. Lid.), WO2005062824
(Merck & Co.) or WOZ005061451 and WO2005061452 (AstraZeneca AB).

In one embodiment of the invention, the compound of the formula | s administered in
10 combination with 2 PPAR gamma agonist such as. for example. rosighitazone, pioglitazone,

i

TTT-501, Gl 262570, R-483 or CS-011 (rivoglitazone).

In one embodiment of the mvention, the compound of the formula | is administered in
combination with a PPAR alpha agonist such as, for example, GW9578, GW-590735, K-111,

I3 LY-674, KRP-101 or DRF-10945,

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

combination with a mixed PPAR alpha/gamma agonist such as, for example, muraglitazar,

tesaghtazar, naveglitazar, LY-510929, ONO-3129, E-3030, AVE 8042, AVE 8134, AVE
20 0847, of as described in PCT/US 00/11833, PCT/US 00/11490, DE10142734.4 or in

J.P. Berger et al.,, TRENDS in Pharmacological Sciences 28(5), 244-251, 2005,

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

combination with a PPAR delta agonist such as, for example, GW-301516.

[
Lh

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

agonisty/antagonists.

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

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

In ene embodiment of the invention, the compound of the formula 1 is adminisiered in

combination with an MTP inhibitor such as, for example, implitapide, BMS-201038,
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R-103757 or those described in WO2005085726.

In one embodiment of the invention, the compound of the formula | 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 I is administered in
combination with a bile acid absorption inhibitor (see, for example, US 6,245,744, US
6,221,897 or WOO0/61568), such as, for example, HMR. 1741 or those as described in DE
FO 2005 0330991 and DE 10 2005 033100.9.

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

colesevelam.

In one embodiment of the invention, the compound of the formula T is administered in
combination with an LDL recepior inducer (see US 6,342,512), such as, for exampie,

HMR1171, HMR 1386 or those as described in WO2005007738.

in one embodiment of the invention, the compound of the formula | is administered in
combination with Omacor® (omega-3 fatty acids; highly concentrated ethvl esters of

eicosapentaenoic acid and of docosahexaenoic acid).

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

combination with an ACAT inhibitor such as, for exampie, avasimibe.

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

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

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

combination with a lipoprotein lipase modulator such as, for example, ibrolipim (NO-1886),
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In one embodiment of the invention, the compound of the formula | is administered in
combination with ann ATP citratz Ivase inhibitor such as, for example, SB-2049%0.

In one embodiment of the invention. the compound of the formula [ is adminisiered in
combination with a squalene synthetase inhibitor such as, for example, BMS-188494 or ag

described in WO2005077907.

i one embodiment of the invention, the compound of the formula T is administered in

combination with a ipoprotein(a) antagonist such as, for example, gemeabene (CI-1027),

In one embodirnent of the wvention, the compeund of the formula | is administered in

combination with an HM74A receptor agonist such as, for example, nicotinic acid.

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

combination with a lipase mhibitor such as, for example, orlistat or cetilistat ( ATL-962).

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

combination with insulin,

In one embodiment of the wvention, the compound of the formula | i administered in
combination with a suifonylurea such as, for example, olbutamide, glibenclamide, glipizide

or gh

C')H]dk

[n one embodiment of the invention, the compound of the formula | is adminisiered in

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

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

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

In one embodiment of the invention, the compound of the formula [ is administered in
combination with a thiazolidinedione such as, for examyle, roglitazone, ciglitazone,
proghitazone, rosighitazone or the compounds disclosed in WO 97/41097 of Dr. Reddy's

Research Foundation, in particular 3-[[4-[(3 4-dihydro-3-methyi-4-0x0-2-
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quinazolinylmethoxyphenylimethyl]-2,4-thiazolidinedione.

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

combination with an ¢-glicosidase inhibitor such as, for example, miglito!l or acarbose.

in one embodiment of the mvention, the compound of the formula 1 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

repaghinide.

In one embodiment of the invention, the compound of the formula ! 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,
msulin and a sulfenylures, insulin and metformin, insulin and roglitazone, insulin and

lovastatin, etc.

Iin one embeodiment of the invention, the compound of the formula ! is administered in
combination with an inhibitor of glvcogen phosphorylase, such as, for example, PSN-357 or
FR-258900 or those as described in WQOR003084922, WO2004007435, WO2005073229.31
or WO2005067932

in one embodiment of the invention, the compound of the formula 1 is administered in
combination with glucagon receptor anta gonis‘e.s such as, for example, A-770077, NNC-25-

2304 or as described in WO2004100875 or WO2005665680.

In one embodiment of the Invention, the compound of the formula ! is administered in
combination with activators of glucokinase, such as, for example, RO-4389620, LY-2121260
(WO2004063179), PEN-105, PSN-110, GKA-30 or those as are described for example by
PI"OSl'diOﬂ. in WO2004072031, WO2004072066, WO 05103021 or WO 06016178, by Roche
in WO 00058293, WO 00183465, WO 00183478, WO 00185706, WO 00183707, WO
01044216, GB 02383328, WO 02008209, WO 02014312, WO 0246173, WO 0248106, DE
10250786, WO 030954238, US 04067939 or WO 04052869, by Novo Nordisk in EP 1532980,
WO 03055482, WG 04002481, WO 05049019, WO 05066145 or WO 05123132, by
Merck/Banyu in WO 03080385, WOO03097824, WO 04081001, WO 03063738 or

WO 05090332, by Bl Lilly in WO 04063194, or by Asira Zeneca in WO 01020327,
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WO 03000262, WO 03000267, WO 03015774, WO 04045614, WO (34046139,
WO 05044801, WO 05034200, WO 05054233, WO 05056530, WO (05080359,
WO 05080360 or WO (51271110,

5 Inone embodiment of the invention, the compound of the formula [ is administersd in

combination with an inhibitor of gluconeogenesis, such as, for exampie, FR-2256354,

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,

o 05917,

[ one embodiment of the invention, the compound of the formula I is administered in
combination with modulators of glucose transporter 4 (GLUT4), such as, for example, KST-

48 (D.-0. Lee et al.: Arzneim.-Forsch. Drug Res. 54 (12), 835 (2004)).

I one embodiment of the invention, the compound of the formuia 1 is administered in
combination with inhibitors of gl u{am1'ne-fructose-é—phosphate amidotransferase (GFAT). as

zry

are described for example in WO2004101528.

20 Inone embodiment of the invention, the cormpound of the formmuls T is adminigtered in
combination with inhibitors of dipeptidvlpeptidase TV (DPP-1V), such as, for example,
vildagliptin (LAP—QS?_L sitag]iptﬁﬁ {MEK-0431), Saxagliptin {BMS-477118), GSK-~823093,
PSN-9301, SYR-322, SYR-619, TA-6666, TS-021, GRC-8200, GW-825964X or as are
‘described in WO2003074500, WO2003106456, WOZG0450638, WO2005038901,
25 WO2005012312, WO2005012308. PCT/EPZ005/007821, PCT/EP2003/008005,
PCT/EP2005/608002, PCT/EP2005/008004, PCT/EP2005/008283, DE 10 2005 012874.2 or
DE 10 2005 0128734,

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

30 combination with inhibitors of | [-beta-hydroxysteroid dehydrogenase 1 (118-HSD1), such as,
for example, BVT-2733 or those as are described for example in WO200190000-94,
WO200343999, WO20041 12782, WO200344000, WO200344009, WO2004112779.
WO2004113310, WO2004103680, WO200411 2784, WO2003065983, WO2003104207.
WOZ003104208, WO2004106294, WO200401 1410, WO2004033427. WO2004041264.
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WO2004037251, WO2004056744, WOQOO4()65351, WO2004089367, WO2004089380,
WO2004089470-71, WO2004089896, WO2005016877 or WO2005007759.

in one embodiment of the invention, the compound of the formula ! is administered in
mbination with inhibitors of protein tyrosine phosphatase 1R (PTPIR), as are described for

Pave
AL E

example in WO2Z00119830-31, WO200117516, WO2004506446, WO2ZO05012295,

LF

PCT/EPZ005/00531 1, PCT/EP2005/005321, PCT/EP2005/007151, PCT/EP2005/ or DE
10 2004 060542.4.

10 In one embodiment of the invention, the compound of the formuia | is sdministered in
combination with modufators 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 WO2004007517, WO200452903, WOZ00452902,
PCT/EP2005/005959, WO2005085237, JP20043359630 or by A. L. Handlon in Expert Opin.

15 Ther Patents (2005 15(11), 1531-1540,
In one embodiment of the invention, the compound of the formula I is admipistered in
combination with inhibitors of hormone-sensitive fipase (HSL) as described for example in
WO2005073199.

20
In one embodiment of the invention, the compound of the formula I is administered in
combination with inhibitors of acetyl-CoA carboxylase (ACC), such as, for example, those as
described in WO199946262, WG200372197, WO2003072197 or WO2005044814.

25 Inone embodiment of the invention, the compound of the formula [ is administered in

combination with an inhibitor of phosphoenolpyruvate carboxykinase (PEPCK), such as, for

example, those as described in WO2004074288.

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

30 combination with an inhibitor of glycogen synthase kinase 3 beta (GSK-3 beta), as described
for example in US2005222220. WO2005085230, PCT/EP2005/0053486, WO2003078403,
WO2004022544, WO2003106410, WO2005038908, US2005038023, WO2005000967,
US2005026984, WO2005000836, WO2004106343, EP1460075, WO2004014910,
WO2003078442, WOZ00AG8TT27 or WO2004046117.
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In one embodiment of the imnvention, the compound of the formula I is administered in
combination with an mhibitor of protein kinase C beta (PKC beta), such as, for example,

ruboxistanrin.

In one embodiment of the invention, the compound of the formula 1 is administered in
combination with an endothelin A receptor antagonist such as, for example, avosentan (SPP-

301).

10 Inone embodiment of the invention. the compound of the formula © is administered in
combination with inhibitors of “T-kappabB kinase” (IKK inhibitors), as are described for

example i WO2001000010, WO2001030774, WO2004022553 or W(O2005097129.

In one embodiment of the invention, the commound of the formula I is adminigtered in
1

combination with modulators of the glucocorticoid receptor, like those described for example

i
LA

m WQO2005080336.

In a further embodiment of the invention, the compound of the formula I is administered in
combination with CART modulators (see “Cocaine-amphetamine-regulated transcript

20 influences energy metabolism, anxiety and gastric emptying in mice” Asakawa, A, et al.:
Hormone and Metabolic Research (2001), 33(9), 354-558);
NPY antagonists such as, for example, naphthalene-1-suifonic acid {4-[(4-aminoquinazolin-
2-ylamino)methyl]cyciobexyvimethyl} amide hydrochloride (CGP 71683A);
peptide YY 3-36 (PY'Y3-36) or analogous compounds, such as, for example, CIC-1682

25 (PYY3-36 conjugated with human serum albumin via Cys34), CIC-1643 (dertvative of
PYY3-36 which conjugates in vivo to serum albumin) or those as are described in
WO20035080424;
cannabinoid receptor | antagonists such as, for example, rimonabant, SR 147778 or those as
are described for example in EP 0656354, WO 00/15609, WO02/076949, W0O2005080345,

30 WOZODA08G32E, WO2ZO05080343, WO2005075450, WO2005080357, WO200170700,
WO2003020647-48, WO200302776, WO2003040107, WO2003007887, WO2003027069,
US6,509,367, WO2001326063, WO2003086288, WO2003087037, WO2004048317,
WO2004058145, WO2003084930, WO2003084943, W(O2004058744, WO2004013120,
W02004020204, WG2004035566, WQ2004058249, WO2004058255, WO2004058727,
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WOZO04069838, USZ0040214837, US200402 14835, US20040214856, W(O2004096200,
WO2004096703, WO20040967%4, WO2005000809, WO2004099157, US20040266845,
WOZ004T 10453, WO2004108728, WO2004000817, W(G2005000820, 1520050009870,
WOZ00500974, WOZ004111033-34, WO200411038-20, WO2005016286, WO2005007111,
5 WO2005007628, US20050054679, WO2005027837, WO2005028456, WO2005063761-62,
WO2005061509 or WO20035077857;
MC4 agonists {e.g. 1-amino-1,2.3 4-tetrahydronaphthalene-2-carbox vlic acid [2-(3a-benzvl-2-
methyi-ﬁwoxow?ﬁEBa,il,6,7—¥1exahydmpyrazoEoL 3¢ jpyridin-S-yl-1-{4-chiorophenyl)-2-
oxoethyl jamide: (WO 01/91732)) or LB33280, LB33279, LB53278 or THIG, MB243,

P RYTe4, CHIR-78S, PT-141 or those that are described in WO2005060985, WO 2005000950,
WOZ004087139, WO2004078717, WO2004078716, V\f’OZO(_MOEﬂ}?EO_, Us20050124652,
WO2005051391, WO2004112793, WOTIS20050222014, US20050176728. US200501 64914,
US200501 24636, USZ00501300988, USZ00401 67201, WO2004005324, WO2004037797
WO2ZO05042516, WO2005040109, WO2005030797, US20040224901, WO200501921 .

Pi WOZOCs09184, WO2005000339, EP14600669, WO2005047253, WO2005047231,
EPIS3E159, WO2004072076 or WG2004072077;
orexin receptor antagonists (e.g. 1-(Z~methylbenzoxazol-6-y1)-3-[1,5Tnaphthyridin-4-vlurca
hydrochloride (5B-334867-A) or those as are described for example in WO200196302,
WO200T85693, WO2004085403 or WO2Z0G5075438):

200 hstamane H5 recepior agonists (e.g. 3-cyclohexyl-1-(4,4-dimethvl-1,4.6,7-
tetrahydroimidazof4,5-cipyridin-3-ylipropan- | -one oxalic acid salt (WO 00/63208) or those
as are described in WO200054884, WO2005082863;

CREF antagonists (e.z. [ 2-methyl-9-(2 4 6-tnmethylphenyD)-98-1,3 S-triazafinoren-4-
vijdipropvliamine (WO 00/66585)),

25 CRF BP antagonists (2.2, urocortin):
urocoriin agoenists;

(33 agonists (such as, for example, 1-(4~chloro-3-methanesulfonyimethylphenvl}-2-[2-(2.3-
dimethyl-1H-ndol-6-yloxy)ethylamino]ethanol hydrochloride (WO (1/83451));
MSH (melanocyte-stimulating hormone) agonists;

30 MCH (melanin-concentrating hormone) receptor antagonists (such as, for example, NBI-845,
A-T61, A-065T798, A-T98, ATC-0175, T-226296, T-71, GW-§03430 or compounds such as
are gescribed in WO2003/15769, WO2005085200, WO2005019240, WO200401 1438,
WO200401 2648, WO2003015769, WO2004072023, WOZ005070898, WO2005070925,
WO2004039780, WOZ002033476, WQ2002006245, WO2Z002002744, WO2003004027 or
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FR2E868780):
CCK-A agonists (such as, for example, {2-[4-(4-chloro-2,5 -dimethoxyphenyl}-5-(2-cyclo-
hexylethyl)thiazol-2-vicarbamoyt]-5, 7-dimethvlindol- | -yliacetic acid wrifluoroacetic acid salt
(WO 99/15525), SR-146131 (WO 0244150) or SSR- 123180y,
serotonin reuptake inhibitors (e.g. dexfenfluramine);
mixed serofoninergic and noradrenergic compounds {e.e. WO 00/71540):
5-HT receptor agonists, e.g. 1-(3-ethyl benzofuran-7-yl)piperazine oxalic acid salt
(WO 01/091 11y
S-HT2C receptor agonists (such as. for example. APTI-256. BVT-933 or those us are
described 1n WOR00077010, WO20077001-02. WO20050191 8¢ 0, WQ2003064423,
WO200242304 or WO2005082859y,
5-HT6 receptor antagonists as are described for example in WO20050358858;
bombesin receptor agonists (BRS-3 agonists);
galanin receptor antagonists;
growth hormone (e.g. human growth hormone or AQD-9604);
growth hormone-releasing compounds (tertiary butyl 6-benzyioxy-1-(2-diisopropyl-
aminoethylcarbamoy!}-3,4-dilbvdro-1 H-isoquinoline-2-carboxylate (WO G1/85695)):
growth hormone secretagogue receptor anta gonists (ghrelin antagonists) such as, for exampie,
A-TT78193 or those as are described 1n WO20050307 34
TRH agonists (see, for example, EP 0 462 884):
uncoupling protein 2 or 3 modulators;
leptin agonists (see, for example, Lee, Daniel W.: Leipung, Matthew C.; Rozhavskava-Arena,
Marina; Grasso, Patricia. Leptin agonists as a potential approach to the treatment of obesity
Drugs of the Future (20017, 26(9), 8738815

DA agomnists (bromocriptine or Doprexin);
Hipase/amylase inhibitors (like those described for example in WO 00/40569);
inhibitors of diacylglycerol O-acyltransferases ( DGATSs) as deseribed for example in
US2004/0224997, WO2004094618, WO200058491, W02005044250, WO2005072740,
JP2005206492 or WO2005013007;
inhibitors of fatty acid synthase (FAS) such as, for example. C73 or those as described in
WO2004005277;

Ryntomoduling
oleoyl-estrong

or thyroid hormone receplor agonists such as. for ex ample: KB-2115 or these as described in
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WOZ20058279, WO200172692, WO200194293, WO2003084915, WO2004018421 or
WO2005092316

In one embodiment of the invention, the further active ingredient is le eptin;
5 sec, for example, “Perspectives in the therapeutic use of leptin™, Salvador, Javier; Gomez-
Ambrosi, Javier; Fruhbeck, Gema, Expert Opinion on Pharmacotherapy (20017, 2(10), 1613-

1622

in one embodiment of the invention. the further active ingredient is dexamphetamine or

10 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.
In one embodiment of the invention, the further active ingredient 1s mazindole or
I5  phentermine.

in one embodiment of the invention, the compound of the formula T is administerad in

C‘

cornbination with bulling agents, preferably msoluble bulking agents (see, for example,
Carob/Caromax® (Zunft H J; et al., Carob pulp preparation for treatment of

20 hypercholesterolemia, ADVANCES IN THERAPY (2001 Sep-Oct), 18(5), 230-6), Caromax
is a carob-containing product from Nutrinova, Nutrition Specialties & Food Ingredients
GmbH, [ndustriepark Hochst, 65926 Frankfurt/Main). Combination with Caromax® ig
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.

2
|5

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 furthe
pharmacologically active substances will be regarded as fallin ¢ within the protection

30 conferred by the present mvention,
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-(CH2)2-05 -(CH2)2- 105 J 11-HFH HOHHH FOFHHH ---[HH 5 -(CH2)2-0575

-(CH2)2-0 MeF .t HHF-(CH2)2-L 105 18-
WO2007/131622 23 PCT/EP2007/003806

The invention further relates both to mixtures of stereoisemers of the formula 1 and to the
pure stereoisomers of the formula I, and mixtures of diastereomers of the formula 1 and the
pure diastersomers. Separation of the mixtures takes place chromatographically.

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

LA

Table I.
1
10

Ex. | R1 RO R7 R8 RS R10 X m Linkage
1 H H H F H H -(CH2)- 0 5

2 H H CF, H H oo ~{CHzje 0 5
3 H H H CF, H H | ACHz)e- 0 5
4 H H CF, H CE, H ~{(Criz)e- 0 5
5 H Ko H NEt, H oA ~(CHz)z- 0 5

6 H CN | H H H | 1 | (CHae o ! 5

7 H H H SO,NH, H H -{CHa)o- 0 5

8 H H H OCHF, H H ~(CH2)s- 0 5

¢ | H Ph H | H H H | ~(CHz)- 0 5

10 ] H H H 5%@?” H M| -(CHa)em | O 5

11 H H H SC;%N" H H | ~(CHz)- 0 5

122 | H | CF | H b H | -{(CHz)e- 0 5

3 H | F H 3 Holow | -(CHoe 0 5

14 H F H F H F ~-(CHz)z- 0 5
L5 H F H H H £ | <(CHae- | 0 5

1% | H H cey H | H cl i-(CHz)z— 0 5 |
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5 CIFHH CH22: OF5055
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Ex. | R1 R6 R7 R8 | RY9 | R0 X m Linkage |
48 H Cl H ol H o | ~(CHz)e R
49 H H o A H C (CHz)e 0 5
50 H H OMe H H ome | ~(CHz)- 0 5
510 H | SMe H H o] H (CHaz)p 0 5
52 H Me Me H X H ~(CHz)or | 0 | 5
53 1 H | H ia Me H o Me | ~(CHzl 0 5
54 H £t H H H H ~{ChHz)o- 0 5
5 | 4| e H H H gt | ~{(CHz)er 0 5
56 M Ei B & H ot (CHzjem G 5
57 H H cl H ol H ~(CHz)2 0 5
56 1 H H COsMe H H H ~(CHz)z- 0 5
59 H H Me H Me H ~(Chiz)o- 0 5
80 H OMe H H Me H ~(CHo)o- 0 5
81 H -CH=CH-CH=CH- H H ol o ~-(CHaz)o- 0 5
62 H -CH=CH-CH=CH- NMe, H H ~(CHz)z- 0 5
63 | H Ho | H H H Mo ~{CHz)r | O 5
64 H F H H H H -(CHz)e- 0 5
65 H Ci H H H H ~(CHz)z- C 5
86 H Me H H H H -(CHz o 0 5
67 H H F H H H ~(CHz)o- 0 5
68 | H H ol H H H -(CHz)o- o 5
69 H H Me H H H -(CHz)o- 0 5
70 | H H H cl H b -(CHa)e- 0 5
71 H H H Me H H -(CHa)e- 0 5
72 H OMe H H H H -(CHz)e- 0 5
73 H H H OMe H H ~(CHa)or 0 5
74 H -Pr H H H H ~(CHazjo- 0 5
|75 H | Me | H ve | H ve | -(CHzje i G 5
78 Hol e Ci H H H ~(CHz)z- 0 5
77 | H H of Me H H | -{CHz)- 0 5
78 | H H H CO,Et H H -(CHz)e- 0 5
|79 | H | H H | B H H (CHz)e- 0 5




1116H OEtH H e(CH2)2k 0059,/ P L H1002Me H 4 HJ !

H AcH _2((cCHI-122))22" 5

CIHH-(CH2)8-i.05k- 11141 HH

rrosi\ -0-48 1212-
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Et HH n-Bu 0 5H HH ODH MeH SMelH Me H1n(C1-12)-2-0 HI-(CH2)2-0 (i  H-17
(CH2)2-10  H1-7 -r 1CiH

WO2007/131622 27 PCT/EP2007/003806
Ex. | R1T | RS6 , R7 R8 RS | R10 X m | Linkage
M2 1 H Me H cl 2 H ~(CHa)z- 0 5
L8 H H CF; cl H Ho L ACHz) 0 5
Ta | A H H OEt | 1 HCH 0 5
115 | H Hoo H CO,Me H H ~(CHz)z 0 5
ICH G B H Ac H Ho D (CHz)e 0 5
7 H H H Et H H ~{CHz)2- 0 5
118 | H H H n-Bu H H ~(Chz e~ 0 5
119 | H H H Sivie H il H{CHz)e 0 5
L1200 H | OBt H H H Ho| (CHzee | O 5
21w v | n H M o G |0 °
122 | H b Ci i H H Me | ~(CHa)e- 0 5
123 | H Me H F H H ~(CHo)o- o 5
124 | H H C(CHy)-0 H H ~(CHz)o- 0 5
125 | H Ho F H HooooBr | -(CHz)e 0 5
126 | H Br H F H H -(CHzjz- 0 5
127 | H H OH H H H ~(CHz)o- 0 5
P28 H Ol H Cl H Me -{CHy)p- 0 5
126 | WO s 2 L iPr n H ~(CHz}e- 0 5
130 | H H ol H H | -(CHzje~ 1 0 5
RERE H F H 3 Ho | -(CHz)e- 0 5
32 | h : . . 5 | n | CHa=- | 0O 5
133 | H - o | ook cl 4o (G 0 5
gl oH oLoF | Br H H | {CHa)e- Y 5
135 |+ H H CF, = H H -(CHz)z- 0 5
136 H H CF, Me H H | ~(CHz)z- 0 5
137 | H H Me OH Me H -(CHajo- 0 5
138 | H i Cl H Cl Ci -{CH2)o- 0 5
| 139 H | ocHE, H | Me H Ho | -(CHz)e 0 5
140 | H OCHFE, H | Me / H -(CHz)z- 0 5
141 | K F H Me H i ~(CHz)e- 0 5
142 | H P H H Me Ho| ~(CHz)e- 0 5
IRV T CO,H H H 4o A{CHz)e 0 5




[(CH2)2-10 5

MelHFjHH-(CH2)2-10

H_-C-(CH,)2-0HH-(CH2)2-i

| 5

HFHHT

Brl-(CH2)2-10 H 1BrHFHH1-(CH2)2- 05 HOHHHH-(CH2)280
WO2007/131622 28 PCT/ERZ007/003806
Ex, | RT R&6 =7 R8 RY R10 X m Linkage
144 | H Cl cl H H H -(CHz)e- 0 6
45| H . CF H | H H | ~(CHz)e- 0 8
146 | H Cl H CFy H Hoo | ~(CHo) 0 5 f

10

»_.
th

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

Imaging Plate Reader”, Molecular Devices Corp. ). For this purpose. agonisi-induced changes

m the intraceliular concentration of Ca™ in recombinant HEK 293 cells which expressed the

GPCR GPR 40 were determined,

For the investigations, cells were seeded in 96-well microtiter plates (60 000 cells/well) and

allowed to grow overnight. The medivm was removed and the cells were incubaied in buffer

which contained the fluorescent dye flno-4. After this loading with dve, the cells were

. B . Db .
washed, test substance was added, and changes in the intracellular Ca* concentration were

measured m the FLIPR mstrument. Results bave been presented as percentage change relative

to the control (0% no test substance added; 1009

added).

Table 2: Biological activity

1

Ex. Y activation (@ 100 uM
29 92
36 87
45 i1
4% ]
82 90
91 160
97 96
101 96
129 89
138 100
144 87
145 79

10 uM reference agonist linoleic acid



5

CIHCIHMel1l-(CH2)2-0 5  BrHi-PrHH-(CH2)2-10 | HCIHHFI-(CH2)2-10  H

FHFHI-(CH2)2-10t-5 8FFHHI-(CH2)2- HCIOHCIHI-(CH))2-015

J—
L

20

[
h

WO2007/131622 29 PCT/EP2007/003506

1t is evident from the table that the compounds of the formula 1 activate the GPR4C recepior
and thus are very suitable for the treatment of hyperglveemia and of diabetes. Insulin release

15 increased by the compounds of the formula I (see ftob et al., Nature 2003, 422, 173-176).

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

The compounds of the formula I can be prepared for example by reacting suitable starting
materials of the formula 1l (the syntheses are sufficiently well known in the Iiterature) with

isothiocvanates of the formula I to give compounds of the formula TV,

R

R10

H it v

This process is adequately described in the hiterature,

The compounds of the formuila I can be prepared for example by converting suitable starting
materials (in the case of substituted (2-hydroxyphenylthicureas) of the formula IV (the
syntheses are sufficiently well known in the literature} by a choice of a suitable desulfurizing
reagent such as, for example, yellow HgO (Journal of Chemical Reszarch, Svnopses 2001,
(4), 138-139), PbO {Journal of Pharmaceutical Sciences 1964, 53 {5), 538-44),
AgNO/NH.OH (Klumiva Geterotsiklicheskikh Soedinenit 1981, (5), 604-73, KO, (Chemistry
Letters 1986, (8), 129]-4}, NN -dicyclohexylcarbonyldiinide (DE 3006671}, methyl
rodide/s-collidine (Tetrahedron Letters 2001, 42 (34), 5853-5856), or p-toluenesulfonyl
chioride/NaOH (Tetrahedron 2004, 60, 9883-9888) into the corresponding

Z-amingbenzoxazoles of the formula L

The compounds of the formula | can also be converted by the synthesis described by

Jong Yeon Hwang and Young-Dae Gong (1. Comb. Chem. 2006, in press) of polymer-bound
mercaptobenzoxazeles by reacting 2-aminophenols of the formula II with CS, and for
example Merrifield resin in the presence of diisopropylecarbonyldiimide into the compounds

of the formula V,



---J, HBrH | HCF3 FHH-(CH2)2-0 HCS;JMeHHi-(OH2)2-0 5
MeOHMe-(CH2)2-0 5

16

20

WO2007/131622 30 PCT/EP2007/003806
(R2),, (R2)_
HC}/E 4
H .
+ 08, 4+ HNTTN O 4 0
x4 Yl
OH o3
i W

subsequent oxidation of the sulfur to the sulfone and reaction with anilines of the formula VI

atford compounds of the formula 1.

(R2),

E 1. Oxidation

2.

The general preparation of the examples 1s described in detail below:
Experimental section:

General experimental protocol:

(.25 mmol of an aminophenol is dissolved in 1.5 ml of 4:1 toluene/dimethyHormamide, and
0.275 mmol of the appropriate isocyanate is added. The mixture is then heated at 80°C with
stirring for 1 hour, After complete conversion into the thiourea, 0.375 mmol of vellow H o is
added and stirring 1s continued at 80°C for 2 hours. Afier conversion is complete, the mixture
15 cooled and mixed with 0.3 g of thiol scavenger (S10;-bound propane thiol, Aldrich) and
stirred at room teraperature for a further 12 hours. It is then filtered through Celite,
concentrated and purified by preparative HPLC (Waters Cg, X-Terra, 10 um, 30 x 100 min,
acetonitrile/(water + 0.1% TFA), 10% acetonitrile to 90% in 4 minutes).

The compounds were analyzed by LC/MS. The appropriate molecular peak (M+H) was

detectable by LC/ME with all the examples.



98 LA CIHCICI-(CH2)280 5 OCHF2IHL 1 OCHF2H Me -(CH2)2-0 5 H Me H-(CH2)2-0 5
| FIl FIH H Me H-(CH2)2-0 IH-

-
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Claims.

i. A compound of the formula I,

in which the meanings are

Ri H;

R6, R7, R§, R9, R10, independently of one another H, F, Cl, Br, CF;, OCHj3, OCF;, OCHF,,
10 SCHa, SCF3, phenyl, (C-Cg)-alkyl, O-(C-Cg)-alkyl or NR3R4, where alkyl and
phenyl may be substituted one or more times by R2, and where in each case two of
the radicals R6, R7, R&, R9, R10 in adjacent position on the phenyl ring may
together form a radical -CH=CH-CH=CH-;

15 m 0.1,2o0r3;

X -(CH2)2-;

R2 F, CL Br, CN, OCHaj, OCFs, CHj, CFs, (C1-Ceg)-alkyl or O-(C-Cg)-alkyl, where
20 alkyl may be substituted one or more times by OH, I, Cl, Br or CN;

R3, R4 independently of one another H or (C,;-Cg)-alkyl;

and the physiologically tolerated salts thereof,
25 with the proviso that the compound 3-(2-0-Telylamino-benzooxazol-6-vi}-propionic acid is

excluded.

2. A compound as claimed in one or more of claim 1, for use as pharmaceutical.



Me -(CH2)2-01 5,  H 1CO2FIHI-1 HHH -(CH2)2-0 W02007/13162228PCT/EP2007/003806
The activity of the compounds was tested as follows: In vitro HAM assay with reeombinaexpress the
GPCR GPR40 Fanction-testin.g assayarri d3eans bf the FL1PR technique (-Fluoresc Imaging Plate
Reader", Molecular Devices Corp ) For'e, agonist-induced changes in the intracellular concentration of
CEir in reeomhinan.t HEJC.293cells which expressed the GPCR GPR40 were determined. For the
investigations, cells were seeded in 96-well microliter plates (60 000 cells/well) and allowed to grow
overnightt. The MEARIASHAS EITRIVBH S the Yeh Theteticemsansuid bt Towhie s iabthined the
fluorescent dye fluo-4. After this loading with dye, the cells were washed, test substance was added,
ang ch%nges in the intracellular Ca- concentration were measured in the FLIPR instrument. Results
have béen preseRtEdAsTHECe (A0 SHEngReraidhvE s e coRtrorpb, heitesrsipsiarte anded
100%: 10idadiMrreferenceaganistiinoleic acid added). TableBiological activity '4) activation (ct 100 it.M
W02007/131622-29PCTIEP2007/003806 It is evident from the table that the compounds of the formula
| activate the GPR40 receptor and thus are very suitable for the treatment of hyperglycemia and of
diabetes. Insulinpielease-is ingreasachby the-compounss ofdhe farnmlail {seedtahetak. Nature 2003,
422.173-1 76). The compounds of the formula 1 may also show a corresponding effect on the GPR
120 re RIREF. TS EOMBALHUS-GPRREISTADIA TR BeEEralsarid IO exmple By Hing Stitable
stdrting  materials of the formula 1l (the syntheses are sufficiently well known in theliterature) with
10isothiocyanates of the formula Il to give compounds of the :Formula Illv This process is
adequately described in the literature. The compounds of the formula | can be prepared for example
by converting suitable starting materials (in the case of substituted (2-hydroxyphenyl)thioureas) of the
formula 1V (the 15syntheses are sufficiently well known in the literature) by a choice of a suitable
desulfurizing reagent such as, for example, yellow HgO (journal of Chemical Research, Synopses
2001, (4), 138-139), PbO (journal of Pharmaceutical Sciences 1964, 53(5), 538 44), A gNO3/NR40Oli
(Khimiya Geterotsiklicheskikh Soedinenn 1981, (5), 604-7), KO2 (Chen Letters 1986, (8), 1291-4),
NﬁVZdicyclohexylcarbonyldiimide (DE 3006671), methyl iodide/s-collidine (Tetrahedron Letters 2001,
42 (34), 5853-5856), orp-toluenesulfonyl chloride/NaOH (Tetrahedron 2004, 60, 9883-9888) into the
corresponding 2-aminobenzoxazoles of the formula I. The compounds of the formula | can also be
converted by the synthesis described by 25Jong Yeon Hwang and Young-Dae Gong (J. Comb. Chem.
2006, in press) of polymer-bound mercaptobenzoxazoles by reacting 2-aminophenols of the formula Il
with CS1 and for example Merrifield resin in the presence of diisopropylearbonyidiim de into the
compounds of the formula V, W02007/13162230PCT/EP2007/003806

20

2
z

30

tad
L



V subsequent oxidation of the sulfur to the sulfone and reactionanilines of the foriTuLilu VI afford
compounds of the formulal. R9R6 VVI R10NH The general preparation of the examples is described
in detail below. 10Experimental section: General e¥perimental protocol 0.2.5 mmol of an aminophenol
is dissolved in 1.5 ml of 4:1 toluene/dimethylformamide, and 0.275 mmol of the appropriate isocyanate

s added, e ke isdben-heated ab BAR wiih Alng 9t Lbast. Afler complele.capversion into the

thiourea, 0.375 mmol of yellow HC) is added and stirring is continued at or 2 hours. After
conversiEHEamp e E nRRtkedd oo sind Thixed, WitRPoghih b thidh beavidngen(Sias-bound

propaneiftighoAldrierand:stived ah jaem dempsrature fos a further &%ﬁ-ﬁi &%gps?g%ﬁ)lgelfed through

Cate, concentrated and purified by preparative HPLC (Waters CI 8, X-Terra, 10 um, 00 mm,
20dcetdRRIBATHatEH ©010% TERpraeYs heeto il tor90vs incimiinlites) i Thbicompouridsawere

ana')’zeg;WJ%QM§h{£ h@x@ggggi%@@gﬁxmplﬁ%{ﬁgﬁ pea Iﬂ(l{/}bl%ﬂy gi%%tﬁ%%?g

le by L.C/M$ with all the
examples. 31 1.A compoun the formula T, R8R7 OH 5 in which the r}hcéan{;r%gaalﬁﬂé’lgiﬁmRG R7,

R8, R9, RID indeendertis.of enetlvotmer 2 i ok, BriaGHR| ©0HB: OCRR©EHER 1 T05GH3, SCF3,
phenyl, {Cl-CO- (GG _ 3R4, wher ﬁal, ‘;I %nd her]i be substituted one or
AGKCRAYLQ: (G EGQ @H&yhawﬁ Bdauhete 8@% ﬁ@ﬁ%g@gﬁ%@

more times by R2, and where in each case two of the radica ?;i‘djacent
positiorBistEerphEyheg arrair bdgéte cformear adical CHREHIEH =C-ab5m0, dlu2d RisX -(CH2) 2-;

REF, CloBi e, OCHB, ROF3GHRGR (CIGO:alo o G Co:allyl where 20alkyl may be

substituted one or more times by OH, F, Cl, Br or CN; ependently'of one andther H or
(Ci-C6)2aikgrcaiien e physiclogidally toierated satis thereof, 25withdthepspirise that the compound

3-(2-0-EQJVA@EPAHQE#&%&E99%&%&!%?5%%@%%9589?& ﬁ&é&?ﬂ%ﬁ%& 1 ?ﬁ@jﬁg%rrgfa? ”ﬁ%g%ae}l comprising

one or more of the compounds as claimed in claim 1. A pharmaceutical comprising orie or more of
thed as'¢ir@d Hceihieh1dngcansedstonsitoratHcpractive imypiodiphtsBhatplatMacedticabassélaimed in
claim 4;yuhich camerises. s further active ingredient gpe, or more, anitidiabetics, hypoglycemic active
ing[edients._ITMGCQof’A'ér_educ’::tase inhibit\éré, 15 207)15 30 égcfﬁzﬁ%%eo%ﬁ 35%%?&%&% ibitors, PPAR
gammd Hybiistso PEaR Aliskacatsnistass PR itphalgarmpangdrnists 2RRAR deltaraganists, fibrates,
MTP nubitois-Dileacd.abgrmtian nhitltoss, &E Tininplblters, Belmarie.ole agd adsoraents, LDL
receptor inducers, V%!A “inhibitors, afntioxidants,’Iiégprote"lnﬁ asg?éllanigﬁ%erslfe Rﬁgﬁ’“—%ﬁ?é) (i:’1 §a]se
inhibitofs SGIEIE B agIRBIa iR RH OS] dfnridhigra v Plodulesepior thg aiststdipasalinhibitors,
insulins.sylfanpiuieas.pigsanides, megliipidon: diggalidnediones aalucpsidass nibllors, active
ingredients which act on the ATP-dependent potassium channel o 'ﬁ1e beta ceﬁs, glycogen
phospHsiaEe nhibitees! giucalibii feeepimasisagormists nactivator6f aonokinass, A0inhibitors of
IHCONGRAGHRRIS, I0RIRIER IghIMsIose: AigANgsRNARsE, ed ldlﬁlﬁrgg%ﬁli sts, 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-[} agonists or

25  amphetamines.

6. The use of the compounds as claimed in claim 1 for manufacturing a medicament for

lowering blood glucose.

. . . i . X
6 7 The use of the compounds as claimed in claim 1 for manufacturing a medicament for

the treatment of diabetes.

8. The use of the compounds as claimed in claim 1 for manufacturing a medicament for

increasing insulin release.

8]
LA



glucose transporter 4 (CILUT4), inhibitors of glutamine-fructose-6-phosphate amidotransferase,
inhibitors of dipeptidylpeptidase IV (DPP-1V), inhibitors of ii -betahydroxysteroid dehydrogenase 1,
inhibitors of protein tyrosine phosphatase 1B, moddfators of the sodium-dependent glucose transporter
| or 2, inhibitors of hormone-sensitive lipase, ifinhibitors of acetyl-CoA carboxylase, inhibitors of
phosphaenolpyguy [ ;inhibi a ) e kinase-3 beta, inhibitors of
protein kinase Cﬁff?ﬂ?ﬁ%ﬁh@%ﬁ%p&%ﬁ g%%g%%&%g%%ﬁ%%ﬁ%%l ek%‘ﬁ%%ﬁ I?iﬁglge, modulators of
the gluctRERRBIAS Bt elsisret ARy dnisticINFMagsrist xMC thagotistsnoreldnt agdnists, H3
agoniste,hitganisie, S A0ONSts &RE.R R ADIAIPNTSIS. HioTarin pgoNists, 33 agonists, CB1
receptor 20antagonists, MSH(melanocyte-stimulating hormonegagonls S, (ol6} agonists, serotonin
reubtakéqﬂﬁ’i’d%@?ﬁﬂxed serotoninergic and noradrenergic compounds, 51-IT agonists, borribesin
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 modulatdis R et aratbresationiits drfosamphétarminesheFhel wssof the compounds as
claimed in claim 1 for manufacturing a medicament for lowering blood glucose. 307.The use of the
compounds as claimed in claim 1 for manufacturing a medicament for the treatment of diabetes. 8.The
use of thé compéiayaEdametrimemimciater hfiface iy haedicament fortineseasing insulin
rejease. 3 :3 9.A process for manufacturing a pharmaceutical comprising one or more of the
compounds as claimed in claim 1, which comprises mixing the active ingredient with a
pharmateuticallif SQitaBIEEarvieranacéonviiing this wixture drtera formusuitablestor administration.
The compounds as claimed in claim 1 for use in lowering blood glucose. The compounds as claimed in
clam 1 for use in the treatment of diabetes, The compounds as cla.imeci in claim for use in
in.creasun.ge



