1 Description 4,5-Di phenyl -pyrim di nyl am no
substituted carboxylic acids, nmethod for the
producti on and use thereof as medi canents The
invention relates to
4, 5-di phenyl pyri m di nyl am no-substituted carboxylic
acids and their physiologically tolerated salts.
Conmpounds of simlar structbre have been described in
Desduptipni or art see WD 2005/103022). The invention was
based on the object of providing conpounds which
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the(righysiologically tolerated salts. (R2) i n which the neani ngs are
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Summary

According to a first aspect there is provided a compound of the formula I,

(R1)
R2
(R2) 0
I
in which the meanings are
R1,R2 independently of one another (C;-Cg)-alkyl, O-(C;-Cg)-alkyl, NH;,

NH(C;-C,)-alkyl, N[{Cy-Cy)-alkyl],, OH, CN, F, Cl, Br, O-phenyl, CFs,
OCF; or OCHj3;, where alkyl may be substituted one or more times by F,

Cl, Bror CN;
n 0,1,2,3,4o0r5;
m 0,1,2,3,40r5;
W bond, (C;-Cy)-alkylene, (C-Co)-alkenylene or (Cp-Cq)-alkynylene, where

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



2 Xbond, nono-, bi- or tricyclic (C3-Cl2)-cycloal kyl
ring, where the cyeloal kyl ring may be substituted
one or nore tines by R5; bond, (Cl-05)-alKkylene,
(C2-05) - al kenyl ene or (C2-05)-al kynyl ene, where

al kyl ene, al kenyl ene and al kynyl ene may be
substituted one or nore tiqfs by R4; R3H or

(G -CB)-al kyl; RANH2, NH(Ci=C4)-al kyl, .

X N[ (Ol - Cond] kydrjep, b @l Iriggelic di¢-Goncygloglsyl ging. where the
al kyl , (&tloakytahdyhy b¢ Shs@bjedaink enybregimes by R5;
éCZ-CE);aIk¥a§I, where al kyl, al kenyl and al kynyl may
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RSF, O, deB ql:il'ie%%l i'aﬁé&rbillgné)ﬁla)obé Sdbsfidilea@nk ¥t more times

r
where al¥ léﬁﬁ§ subs one or nore tines by
F, d, BYR# ON. where W X and Y do not
si mul t aneousl y have the meani ng of bond, and the ,
R3physi ol ofioe &C-s)taditydr at ed salts thereof. According to
a second aspect there is provided a conpound as
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a phar mae®utical conprising one or nore of the
conmpounds as defined above and at |east one further
R5active i RgURABENEN, ACEORdillnd droOdCiih-dlkgls peere ahet anay be

i s provi gagithi2e oHs 6r AbrelthRestyMMiBicoraN;def i ned above
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andiihaipbyseloginalboiobiraief! sas thez@ent h aspect there is
provided the use of the conpounds as defined above
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According to a third aspect there is provided a pharmaceutical comprising one or more of
the compounds as defined above.

According to a fourth aspect there is provided a pharmaceutical comprising one ot more
of the compounds as defined above and at least one further active ingredient.

According to a fifth aspect there is provided the use of the compounds as defined above
for manufacturing a medicament for lowering blood glucose.

According to a sixth aspect there is provided the use of the compounds as defined above
for manufacturing a medicament for the treatment of diabetes.

According to a seventh aspect there is provided the use of the compounds as defined
_ above for manufacturing a medicament for increasing insulin release.

According to an eighth aspect there is provided a process for manufacturing a
pharmaceutical comprising one or more of the compounds as defined above, which
comprises mixing the active ingredient with a pharmaceutically suitable carrier and
converting this mixture into a form suitable for administration.



According to an eighth aspect there is provided a

process for manufacturing a pharmaceutical conprising

one or nore of the conpounds as defined above, which

conprises mxing the active ingredient with a

pharmaceutically suitable carrier and converting this

m xture into a formsuitable for adm nistration. 2a

Preference is given to conﬁ@hnds of the formula Tin
Prefibreinde ipgieento qoppeundsdifdhd ©rmuatad in which on¢ exinarg radicals have the
follomamy memingst ndependent |y of one anot her

(C1-C6)-al kyl, 0-(Cl-C6)-al kyl, NH2, NH(Cl-C4)-al kyl,
RINRE - ) inlfeibeyOdr N ot (diifcé- Anphemio, EFaikyl, N,

3 or G,C -a%éff R -c ! FIEE OB R, CF,

nore ti

1, 2, 3,0§Fppr GCHpihere 1@1 H@V)beasl“ wﬁ% She or Bloretinds by .
(C2-C7) - @LE%nyCéhe or (C2-C7)-allcynyl ene, where
al kyl ene, al kenyl ene and al kynyl ene may be

n Substitupegd2oma @5, nore tines by

m _ 0,1,2,3, 4or5;
W bond, (C1-Cy)-alkylene, (C,-Cq)-alkenylene or (Co-Cr)-alkynylene, where

alkylene, alkenylene and alkynylene may be substituted one or more times
by
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, V\D 2007/ 131620PCT/ EP2007/ 003804 R4; Xbond, -nono-, hi -
clic (C3 Cl12) - cycl oal kyl ring, V\,here
WOZ&{%#%Q?% ring may be substituted one or P%%Q?/OOSSM

R3

R4

R5

by R5; 5 bond, (C1-05)-al kyl ene, (C2-Cs)-al kenyl ene
or (C%Zfs)-al k¥Ynylene, where al kyl ene, al kenyl ene and
al kynyl éne may be substituted one or nore tinmes by
R4; OR3H or (Cl1-0C6)-al kyl; R4N1-12, NH(G -C4)-al kyl,

N[ (G - C4) - al kYl R5F
o go h‘z&) »ISPIRCVI i \%8}50@01&‘? (&srcxﬁhsfycwﬂw%%swhﬁraﬁwyemﬂcyl

g g o p§;1 e Wand X do
not S|rn§lt neouslS mltl o efﬁl}les

ave the neanin > bond; and the
physi ol ogi cal ly tolerated salts t hereof 20 Particular

preference js, given to o nd of t or
whi ch baﬂé» (G-Grorlofeas ?frFeOYf(EMCI;Mﬁ%HﬁeHB where
neani RS end Patlddnyléie 38 alkynylene may be substituted one or more times by
R4, ,
'H or (Cy-Cg)-alkyl;

NHQ, NH(C 1 —C4)—a1ky1, N [(C 1 —C4)~alkyl] 25

F, C1, Br, CN, (C{~C,)-alkyl or O-(C;-Ca)-alkyl, where alkyl may be
substituted one or more times by F, (_Jl, Br or CN;

where W and X do not s—imultaneouslj} have the meaning of bond;

and the physiologically tolerated salts thercof.

© Particu

lar preference is g1ven to compounds of the formula I in Wh.lCh one or more radicals

have the following meanmgs

R1, R2

independently of one another (C,-Ce)-alkyl, O-(C;-Cg)-alkyl, OH, NHa,
NH(C;-Cy)-alkyl, N[(C,-Cy)-alkyl},, OH, CN, F, Cl, Br, O—phehyl, CF3, OCF;
or OCHj, where alkyl may be subsituted one or more times by F, Cl, Br or CN;
0,1,2;

0,1,2;

bond, (C,-C;)-alkylene; (C,-Cr)-alkenylene or (C,-Cr)-alkynylene, where
alkylene, alkenylene and alkynylene may be substituted one or more times by
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I ndependent |y of one another (C1-C6)-alkyl,

)-al kyl, OH NH2, NH(CLl- C4) al kyl ,
WO 2 -al kylh, OH, CN, F, Jj:ICI Br, O- phenyl Pc%ygyzoowomgm
OCF3 or OCH3, where al kyl may be subS|tuted one or
more tppes by F, d, Br or CNy O, 1,2; 0O, 1,2; bond,
(G -C7)-al kyl ene; (C2-C7)-al kenyl ene or
(C2- C7) aI I cynyl ene, where al kyl ene, al kenyl ene and

al kyn e subst re tines, by
X w %o% s@@@ %ﬁx%%@*f&&a‘geicmw amg whergdhe csmloaﬂfyl
or trigyehbené g@osﬁagad&aecdr%rgy&mgw% where the

cycloallctyl” ring may ‘be substituted one or nore tines
by R5; 5 bond, (Cl-05)- aIkerne (C2-Cs) - al kenylene

e I | ene .kenyl ene and |
oSSR s vhoss alcubene Ak ene A
R4; 10:11183&'1'160511(@@13%@ zﬁ%‘nylegé bem%ﬁmtgébn@bkﬁ%re times by
NRCI - kyli 2 R5F, Br, -al kyl or
- 0-(C -kA4) - aIkyI 15 mhere VVand X do not
_sinultaneously have t he meani ng of bond;

R3  Hor(C-Cyalkyl;
R4 NH,, NH(C)-Cy)-alkyl, N[(C-Ca)-alkyll;
RS F, CL, Br, (C-Cy)-alkyl or O-(C;-Ca)-alkyl;

where W and X do not simuitaneously 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:

R1,R2 independently of one another (C;-Cg)-alkyl, O—(Cl—CG)-aikyI, OH, CN, F, Cl,
Br, O-phenyl, CF;, OCF; or OCHs, where alkyl may be substituted one or
more times by F, Cl, Br or CN; | '

n ' 0;
m 0;
W bond, (C;-C7)-alkylene; or if X is a bond W has the meaning of (Cs-C7)-

alkylene;



and the physiologically tolerated salts thereof 20
Very particular preference is given to conpounds of
the formula | in which one or nore radicals have the
foll owi ng neani ngs Rl, R2i ndependently of one anot her
(Ad-COalkyl, 0-(C-C6)-alkyl, OH CN, F, O, 25Br
0- phenyl, CF3, OCF3 or OCHB5 where al kyl may be
substituted one or nore tines by F, C, Br or CN, O,

X 30 nD; bemd, noBe- OF picxtlis (Eene2)-gycloalkyk ring, avhsem heygycloalkyl
has the gRanbnBe Albstifettd©ht or Abltieaey RS Xbond, nono-
or bicyclic (C3-Cl12)-cycloal kyl ring, where the
cycl oal kyl ring nay be substituted one or nore tines

Y by R5; blomd, (¢61s)edheick (Tehig-alkeaplensyr fixenyllamsleap, where

(C2- 05) - Ak vy LkRRyle BB EEheRGy babikauieehean thore times
alkynyleng?ay be substituted one or nore tines by

R4; R3H Cl- C6) - al kyl ; R4ANH2, NH(Ci - C4)-al kyl ,
NI (Cl1-C4) - al ky112;

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

R4 - NHj, NH(C;-Cy)-alkyl, N[(C-Cg)-alkyl]2;

R3 F, Cl, Br, CN, (C;-C4)-alkyl or O-(C;-C4)-alkyl;

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

and the physiologically tolerated salts thereof.

1f radicals or substituents may occur more than once in the compounds of the formulae T,
they may all independently of one another have the stated meaning and be identical or
different. '

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

The disclosure 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 salis 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. 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,



R5F, d, Br, CN, (C -C4)-alkyl or 0-(G -C4)-al kyl;
where Wand X do not sinultaneously have the neani ng
of bond; and the physiologically tolerated salts
thereof. If radicals or substituents may occur nore
than once in the conpounds of the fornulae I, they
may all independently of one another have the stated
meani ng and be identical o different. The al kyl,
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SlqgﬁgPﬁa y tol erated salts thereof represent :
ceuticals for the treatnent of el evated
I|p|d concentrations in the blood, the netabolic
syndrone, diabetes, insulin resistance, dysregul ation
of LDL, HLD and VLDL or cardi ovascul ar disorders and
i pid nmetabolismdisorders, especially
hyperli pi dem a. Thc conpound(s) of the fornmula (1)
can al so be adninistered in conbination with further
active ingredients.



The amount of a compound of formula (1) necessary to
achi eve the desired biological effect depends on a

nunber of factors, for exanple the specific conpound
chosen, the intended use, the node of adm nistration
and the clinical condition of the patient. The daily
dose is generally in the range from0.1 ng to 100 ny
(typically from0.1 ng to 50 ng) per day and 7 per
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rought into contact. The conpositions are generally
produced by uniform and honogeneous m xi ng of the
active ingredient wwth a liquid and/or finely divided
solid carrier, after which the product is shaped if
necessary. Thus, for exanple, a tablet can be
produced by conpressing or nolding a powder or
granul es of the conpound, where appropriate with one
or nore additional ingredients. 8 Conpressed tablets
can be produced by tableting the conmpound in
free-flow ng formsuch as, for exanple, a powder or



5. antiinflammatory active ingredients 6. active
ingredients for the treatnent of nmalignant tunors 7.
antithronbotic active ingredients 8. active
ingredients for the treatnent of high blood pressure
9. active ingredients for the treatnment of heart
failure and 10. active ingredients for the treatnent
and/ or prevention of conpli%ations caused by di abetes
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ment1 one e Rote Liste 2006, chapter 1; al
lipid- lowering agents which are nentioned in the
Colbtratibissvieh 2086Gnedikimpner 58. They may be conbi ned
with the conpound of the invention of the fomma |l in

particul ar for_a synergistic . inprqovenent .in the . .
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, exa LN-1 Nobex) or al -1'ynTm
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They can be combined with the compounds of the disclosure 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
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. 20 orally effective hypoglycenic active ingredienté.
raghly effective hypoglycem c active ingged
wo 2@?2}%(§gbpref erably sul fonyl%reas, bi guani di nE?ﬂJﬁBO%WOO%Od’
meglitiai des, 25oxadi azol i di nedi ones, S
phann&ghﬁgﬁr} Lbgdiones, glucosidase inhibitors,
1 nhi |po,s of gl ycogen phosphoryl ase, gl ucagon
antagoni sts, 30 gl ucoki nase activators, inhibitors of
fruct qQse- - bi h t. gl x
Furthet é}%%%ﬁ%quépgypbﬁ%%s s%%t%ﬁg ’Eqr?;ggnﬁtgpglrl ic’)ro%fuct% a;lr'leci?lsi)%rtiic.ular:
All antisBeiak RRichHCHRMEsHed P AR ANAL BisR (8! iAPRt ¢5.33Pweight-reducing
(GFAT), 10 GP-1 agonists, : _ ,
agents/appetite suppressants which are mentioned in the Rote Liste 2006, chapter 1; all lipid-

lowering agents which are mentioned in the Rote Liste 2006, chapter 58. They may be

combined with the compound of the invenﬁon of the formula I in particular for a synergistic

\ iiﬁprove_meﬁt in the effect. The active ingredient combination ¢an be administered either by

separate ad_niinistration of the active ingredients to the patient or in the form of combination

products in which a plurality of active ingredients is present in a pharmaceutical preparation.

- Most of the active ingredients mentioned here.i-naﬁer are disclosed in the USP Dictionary of

~ USAN and International Di'ug Naines, US Pharmacopeia, Rockville 2001.

Antidiabetics include in_suh'n and insulin derivatives such as, for examplé, Lantus® (see .
Www.lantus-.com) or HMR 1964 or those deseribed in WO2005005477 (Novo Nordisk), fast-

acting insulins (see US 6,221,633), inhalable insulins such as, for example, Exubera ® or oral

- insulins such as, for example, H\I—IO_S (Nobex) or Oral-lyn™ (Generex Biotechnology), GLP-

I derivatives such as, for example, 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 Beaufdu.r-lpsen, pramlintide acetate (Symlin; Amylin Pharmaceuticals), and

orally effective hypoglycemic active ingredients.

The orally ieffective hypoglycemic active ingredients include preferably
sulfonylilreas, '
bigﬁanidines,

meglitinides, .

oxadia.zoiidinediones,

thiazolidinediones,

. glucosidase mbhibitors,

inhibitors of glycogen phosphorylase,
glucagon antagonists, | .
ghucokinase activators,

inhibitors of fructose-1 ,6,—bisphosi)hatase-,
modulators of glucose transporter 4 (GLUT4),

* inhibitors of glutamine-fructose-6-phosphate amidotransferase (GFAT),



pot assi um channel openers such as, for exanple, those

whi ch have been disclosed in WO 97/26265 and WO

99/ 03861 of Novo Nordisk A/'S, inhibitors of

di pepti dyl pepti dase IV (DPP-1V), insulin sensitizers,

i nhibitors of liver enzymes involved in stimulating

gl uconeogenesi s and/ or gl ycogenol ysi s, nodul at ors of

gl ucose uptake, of glucoselfransport and of gl ucose
GLPOaRspERL 1 on, inhibitors of 11B- HSDl i nhibitors of

protein tyrosine t 1
b Eh el 1, PRSSML S55, .LETRIR) TRMTALALS o wo
97/26365 Bid VBERFRB$6 afitpoundgdishirch aI ter lipid
inh[PRbR g'dgy% &w&séguaéseqvt(bbm%l i pi demi ¢ active
S “an

I ngre antilipidenic active ingredients,
insg &fﬁﬁﬁﬂ%fés whi ch reduce food intake, conpounds which
inhibitorseaste liveer rngemssi inyolRIARIna nglinRMRingo dglbeanepgenasiy  and/or
an%% ngredlents whi ch act on the ATP dependent

|un1cha the beta ce
mORHH 4Fé oeruafﬁe eﬁ deqoss rnsPor ﬁ‘é‘& %fo%%ﬁ Faprorptios:
inhfbeorswfa 1 8-HSH1admi ni stered in conbi nation with an

1nhmb‘{%)/f\tpf($8ﬂ ?}trgﬁﬁe gﬁﬂégl%ése hpYPEPI@S Sinvastatin,

|'ovast af i t
ol L SOHILT-OSUPSEY HEPPEGFIRBED 685 (&ﬁ]‘!‘gﬁ@%ﬁ)
con@tadi warh akr lipel ciabdloauneh dshmtibppaldpidemisfactive ingredients

andfar%i 'ld?m'oe{ctciv%ﬂ repae%{ered in conmbination with a

ption inhibitor such as, for
corepeangll whick sedurfasd intekequesi de, pamaquesi de, FM VP4

corf$d uh&ﬁ&ﬂm@hkﬁaﬁpﬂﬁhﬁw hesisscor byl phosphat e; For bes

PP%@, 6§§§q%§$?%ggwgﬁ2692) MD-0727 (M crobia Inc.

W th cgggounds as descri bed i 1
actiyp FooRiBswehich rerrhk A TPHigpeRdeai RARSgIMChanyg 8??’? beta cells.
V\D2005062824 (I\/ler ck & Co.) or V\D2005061451 and

WDZQ—@?% of QhAS{h 8(%%?&?% ég)lpc%uhﬁ o? FQ’ Wi %Bmﬁfxstered in

e comnp

cor@ldmtmnswéhe@ MGG RdvFiE PLHOR Smﬂms g%mﬁ%?taggo Ajuggstatin,

pra$ézk%1naﬁwasftéifn gooaiBlatn, ceOSisgitihf @EvRstatipboblaspeone,
JTT-501, Gl1262570, R-483 or CS-011 (rivoglitazone).

In one enbodi nent of the disclosure, the conpound
In ereeerflodiméng of thes diselasune. Sheeperapaquad o s foamp Wflﬁ"nastefed in

coribifRiodl RIRR A8ESdrol Hsddpadn ihBibitex auabl &, foM\Bkaffiple, czetimibe,
tiqt%\fldgggﬁgciueséie FM-VP4 (sitostanol/campesterol ascorbyl phosphate; Forbes
Medi-Tech, WO02005042692), MD-0727 (Microbia Inc., W02005021497) or with
compounds as described in W02002066464 (Kotobuki Pharmaceutical Co. Ltd.),
WO02005062824 (Merck & Co.) or W02005061451 and WO2005061452 (AstraZeneca

AB).

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



11 LY-674, KRP-101 or DRF-10945. In one enbodi nent of
t he disclosure, the conpound of the fornula | is
adm ni stered in conbination with a m xed PPAR
al pha/ gamma agoni st such as, for exanple,
muragl i tazar, tesaglitazar, naveglitazar, LY-510929,
ONO- 5129, E-3030, AVE 8042, AVE 8134, AVE 0847, or as
descri bed in PCT/US 00/118§h PCT/ US 00/ 11490,

LY 074 ORKE 184 oADRF-10949.. P. Berger etal., TRENDS in
Phar macol ogi cal Sci ences 28(5), 244- 251, 2005. In
one enbodi nent of the disclosure, the conpound of

Tn dnerembodiment of therdisslastiess & GompewbpiEe formuls { i %@@@Aﬁmd n

confighdiidn 209Ri at nﬁﬁﬁ&h mtlaf@ Phee@ifid eagofav¥ 5@155155 Em oxmmple,
t he s¢l.os
murlagﬁtﬁ%ﬁrn?qsaglg .ﬁlﬂweéq dral, dﬂ?e.‘il()b% (glqg%qti@ EO{]O_?() AVE 8042,
AVReBHY), | ANME 08431 oni ashdevedbedoi PO/ Y1 1§87+ PQ[F/[PB‘EDA?&/ 11490,
DE%‘I@%@Q@%&WBB@%@MI FRENDSin PherneablogdicaESiiernts 28(8), 244-
osure, the conmpound of the formula I is
251aéﬁq nistered in conbination with a fibrate such as,
for exanple, fenofibrate, clofibrate or bezafibrate.

In Anﬁ &?ﬁd%@@f RMissubd) %eddoﬁgﬂoﬁﬁwbﬁthetfbﬁmﬂ@ mRosdsinbfered in
e ror

dm ni in _co th an
commtoR M A AR Bg agomis} e 38 S amp Fn%?‘? o8
BMS- 201038, R-103757 or those descri bed in
Mﬁ?egl%gﬁé%% gf tﬂe%%u oL@ bf theFohhEg T @ iiRinistered in

e conmpoun dntn ster
comSaioRab Bt ToeT %W@?‘Q Hcbg Pefly PRAR gumma
agoakargplagoniter cetrapi b or JTT-705. In one enbodi nent of
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HVR 1741 or those as described in DE 10 2005 033099.1
and DE 10 2005 033100.9. I n one d' nt, of. the. . .
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corfslRtivnsial ed MIPciahibitomsichnaswiferhexampts, yiraplitapidei B&4S-201038,
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for exanple, OPC-14117, probucol, tocopherol,
CdﬁﬁggWBrc aci d, 13-carotene or sel eni um



In one enbodi nent of the disclosure, the conmpound of
the formula | is admnistered in conbination wwth a
vitam n such as, for exanple, vitamn B6 or vitanmn
B12. In one enbodi ment of the disclosure, the

conmpound of the formula | is admnistered in

conbination with a Ilpoproteln I i pase nodul ator such
as, for exanple, ibrolipi miZNO 1886). In one
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conbi nation with a Iipoprotein(a) antagonist such as

o Y Lo SRR UL R BRI Rt

corbimbtivinsw it &UACA Toohibitersuich as, WinterampleHmpgimibec ept or
agoni st such as, for exanple, nicotinic acid. 13 In

n $rge$ﬂﬁg§3g?r%2$e&gm2{hﬁ@§§uég | BELORHER & ROMRAUNY BhiifiEred in
cothbipatéa With ibintioridgnicsvch ss, f@@“@?ﬁ’nﬁf@ 149475 rg@'i&tﬂﬂb tocopherol,
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corthBihaitnawlth iastiggnotein dipase dmldnlamo rsbq:ln at, ifonexantrie, abrolipim (NO-
1g&hguani de such as, for exanple, metformn. In another
enbodi ment of the disclosure, the conpound of the
formula | is admnistered in conbination with a
In omegémbadimeie ubhdaslosrarthexempiund afdhafirmuladeisgdministered in
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compound of the formila | is administered in
: conmbination with a thiazolidinedione such as,_ for
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the beta cells, such as, for exanple, tolbutam de,
gl i bencl am de, glipizide, glinmepiride or repaglinide.



In one enbodi nent of the disclosure, the conmpound of
the formula | is adm nistered in conbination with
nore than one of the aforenentioned conpounds, e.g.
in conbination with a sulfonylurea and netformn, a
sul fonyl urea and acarbose, repaglinide and netformn,
insulin and a sulfonylurea,_insulin and netformn,
insulin and troglitazone, ihsulin and | ovast ati n,
In ®@kGmbodéndnbobthe disthadienthietconfpotinkofihe dorosis &js admeinistered in
0G,0f I I €6t defilistat (ATL-962
con BB SRR BLA M o 5 AP CHREEH dffisar (ATL-962).
phosphorylase such as, for exanple, PSN 357 or
In dn-e23B80knobf tHEG:BRlcaBredéEGJOmpednd of Wi@%@%ﬂw@mlﬂlﬁeﬁd n
WD2005073229- 31 or WD2005067932. |n one
anmﬁéggﬁ%gﬁﬁéglnthe di scl osure, the conpound of the
formula | is adm nistered in conbination with
In @lclnggdimane o fiealischustreg thei composnd pf the fompa bysgpigistered in
con‘ftn?aziggnzrﬁh NNGARSRIP4 Qlichags, OB Cixinpid, itAIbMBRRRA KBS Samide,
05065 80 hi one enbodi ment of the disclosure,
QHFH@3@7 Hf'°of the formula | is adninistered in
conmbi nation with activators of ‘gl ucoki nase, such as,
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W2004072066, WD 05103021 or WD 06016178, by Roche in
In MEHPO R BEERent WP tROAB345ibe, tmcﬁﬁpc&ﬁdﬁsthe\mwﬂa8587&6[11mstered

0018570 008209

in GRS R 916 = g HaE 155 e e d g Sodae,
03095438, US 04067939 or WD 04052869, by Novo hbrdISk
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piopilanmeamsichiazeny or te Pymp?fﬂ\%def& ‘%r . eddY s
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- 05080360 or WD 05121110. In one enbodi ment of the o
Tn Sics&hestiment of e discipminn dheotorbprent of the farmulad is administered in
coretﬂﬂétmn%iﬁ{ %ﬁ%—?fﬁc&s@@é RBHiRP st @Petaftpld) imiflitoDér acarbose.

gl uconeogenesf’s, such as, for exanple FR-225654. I|n
one enbodi nent of the dlsclosure t he conpound of the -
In by eibalitheitSf alibilindlsdues, ekl cmnmmblorﬁ ghd nmuatlHs administered in

comls]igjﬁtpdnt %tﬁ 9 aétfx}éctgl%&eﬁt @vh@éhs Q&@%ﬂh@k aﬁ?P(dE&?ﬂ%ﬁ) potassium

chapngl of Be it sl 18 ofpanaarist G RSP ahaE A&l dipiide

glimelpitide st epaglinide. conbi nati on wi th nodul at ors of
gl ucose transporter 4 (GLUT4) such as, for exanpl e,

KST- 48 D.-0. lLee et al Ar znei m -.For
In g ey dimend st (B0 5. e FRDME BB AP Tob S sered i
corgibiagticaswite marh thas onpofithe affretrigntidngd gomaoyndsse.g. in combination
w1t‘i’1dg] HMiSh{ ﬁlfee Ay Qr%@afrﬁﬁt 'aoﬁulférfyﬁhrbﬁ'&h@l dcartsQf repaglinide and

Iutanlne t os hos te
7 s 3iG GRLUPT DR Re QR AP NESHE 3T figazone.

umhmnmnﬁoeahﬂm¢ﬂant of the dlsclosure, t he conpound of

the formula | is admnistered in conbination with

i nhibitors of dipeptidylpeptidase IV (DPP-1V), such

as, for exanple, vildagliptin (LAF-237), sitagliptin

(MK-0431), saxagliptin (BM5-477118), GSK-823093,

PSN- 9301, SYR-322, SYR-619, TA-6666, TS-021,

GRC- 8200, GW825964X or as are described in

W2003074500, W2003106456, W200450658,

W2005058901, W2005012312, W?2005012308,

PCT/ EP2005/ 007821, PCT/ EP2005/ 008005,

PCT/ EP2005/ 008002, PCT/ EP2005/ 008004, .

PCT/ EP2005/ 008283, DE 10 2005 012874.2 or DE 10 2005

012873.4. I n one enbodi nent of the disclosure, the



conbination with inhibitors of 11-beta-hydroxysteroid
dehydrogenase 1 (11B-HSD1l), such as, for exanple,
BVT- 2733 or those as are described for exanple in
W200190090- 94, W200343999, W2004112782,
W200344000, W200344009, W2004112779, W2004113310
W)2004103980, W2004112784, W?2003065983, ’
W)2003104207, V\l)2003104208,14 W2004106294,

n N0 20040ikikAL 6f tHAGRQ0AAB34R LompdRODADNE FEanula 1 is administered in

f:,orn\é‘ll')nzagQrélIr %ﬁ%ﬁ%hiW&%@%%@ge@\Lbhosphorylase, such as, for example, PSN-357
or FR-258900 or those as described in WO02003084922, W02004007455,
W02005073229-31 or W0O2005067932.

In one embodiment of the disclosure, the compound of the formula I is administered in
combination with glucagon receptor antagonists such as, for example, A-770077, NNC-
25-2504 or as described in W02004100875 or WO2005065680.

In one embodiment of the disclosure, the compound of the formula I is administered in
combination with activators of glucokinase, such as, for example, RO-4389620, LY-
2121260 (W02004063179), PSN-105, PSN-110, GKA-50 or those as are described for
example by Prosidion in WO02004072031, W02004072066, WO 05103021 or WO
06016178, by Roche in WO 00058293, WO 00183465, WO 00183478, WO 00185706,
WO 00185707, WO 01044216, GB 02385328, WO 02008209, WO 02014312, WO
0246173, WO 0248106, DE 10259786, WO 03095438, US 04067939 or WO 04052869,
by Novo Nordisk in EP 1532980, WO 03055482, WO 04002481, WO 05049019, WO
05066145 or WO 05123132, by Merck/Banyu in WO 03080585, WO003097824, WO
04081001, WO 05063738 or WO 05090332, by Eli Lilly in WO 04063194, or by Astra
Zeneca in WO 01020327, WO 03000262, WO 03000267, WO 03015774, WO 04045614,
WO 04046139, WO 05044801, WO 05054200, WO 05054233, WO 05056530, WO
05080359, WO 05080360 or WO 05121110.

In one embodiment of the disclosure, 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 disclosure, 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 disclosure, the compound of the formula I is administered in
combination with modulators of glucose transporter 4 (GLUT4), such as, for example,
KST-48 (D.-O. Lee et al.: Arzneim.-Forsch. Drug Res. 54 (12), 835 (2004)).



W2004065351, W2004089367, W2004089380,
W2004089470- 71, W2004089896, W?2005016877 or
W)2005097759. I n one enbodi ment of the disclosure,
the conpound of the formula | is adm nistered in
combi nation with inhibitors of protein tyrosine
phosphatase 1B (PTP1B), as are described for exanple
in W200119830- 31, v0200111616 W)2004506446,

T MR200%iRa of t1IRCdi é&&&@@aﬂ nd BETHEB20M5/169 5&Rihjstered in
’ Co'glggék%gz 2"9%{ 00%%5&)5% %.8191’?5{ fr?ﬁo%-&@qsﬁ@%&? e aml otransferase
@B&%mmm@m@ﬂﬁxwwm@m“@% &tered in

conbi nation with nodul ators of the sodi um dependent

leugm S0%1 %%%ﬁ%& igcr}%%ueo y 1%%@%gé?f E?r)lulaslqg g%rgﬁliasrt]eéed in
co@npauonzz@ mhlta@rw%dlae@adﬂp&%dasenl LRI Fih 5, for Simple
MBARGAATIELTT), MAZDREEREADA3 WLOBAFZOABMS-477118), GSK-823093,

PS]E%@FP%@Q 8?9085‘9&% 9%&%@@ 8@@%1 dﬁ@@@é@@ﬁﬁ@z%ﬂfﬁ%r as are

RSN G R e e
wolmeomsuze, WHR00HHEdMMd FCTVIRO0GI0ATA. | P§T/EP2005/008005

PCRHPBHSOSI0BY. | PCTRTRLIADISOAW POTIEPRDS/DE82330f DE 10 2005
' gﬁprﬁk%dﬁg %gﬁase (HSL) as described for
01 3&31 B In one enbodi nent of the
di scl osure, the conpound of the formula I is
In @I%rﬂﬂ)o?ﬁrﬁérﬁ%f ki §iO&TRIuRR tthDEoripduld | lo!ﬁ ticbiok@tls 10k administered in

oot R BEDIBEA o R A s
suchp20f0B6ARDYT7 BHT-YEP0D50a 83 are dpsrrignfas shuaplgh iV Q300190090-
94 1 1@ 20036595 Ul ©200418 27ERTWODREL3AE0G0H &V ORO0TYHE0T, WE2004112779,

Job4 @96”\% H85a MbY §4 5o©F WH2003104207,
e o
W@zmmemedl WEN00H507h4¢ WIOR004E68 2], WHR0RHIBRAH V020489380,

ég%wb 71 u@fﬁgﬁ@@s% e\ﬁa‘o BoSABRI Gt eRou doh7 8

|tor of ogen synt ase kinase 3 beta (GSK-3
beta) as descrlbed for exanple in US2005222220,
In YWR2OOEABHAR G (RCTERL06 3HhOC5BpEINd W 280 BOM8ROB1s administered in

co%ﬁ%tg) gl?%ﬂzb X%%Qﬁ‘@rg méﬁ@@@éﬁﬁg PTP1B), as are described
 foryp 00BN A0S0 10RO R e ORI N 30912295
Pcvmoewamz PDATRIS0B0T52 1 oPCVERBOATAA ST, PEHESRA0S! or DE
10?mﬁggﬂg§ga_of the disclosure, the conpound of the
ormula | is administered in conbination with an
inhibitor of protein kinase C beta (PKC beta), such )
In e efbrdimsatmbitks disclosxe.shegempeung pf dheetasmgligh Fedmigstered in

cothBiBatttinS WS HoBulatdde of OB OdéafinOtepehdent ofloedsa thanisgorter 1 or 2
@@%gﬁﬁ?ﬁgﬁugh s 73 S{‘Pﬁsa%@; %A‘{"‘th]ﬁb 9{”1@3"@6‘11‘36016 AVE 2268 and

: or 'exa avos
A e o i eSS WoaGhasasus
WOZIRSIE, GfCT/RR2603r005b50, | WIG20800852B3t EP28d435P630 or by A. L.
%ﬂfﬁﬁerb i th inhibitors of "I-kappaB ki nase" (IKK
bitTors);  as are described for exanple in
W2001000610, W2001030774, ‘W2004022553 or
W2005097129.



In one enbodi nent of the disclosure, the conmpound of
the formula | is admnistered in 17 conbination wth
nodul ators of the glucocorticoid receptor, |ike those
descri bed for exanple in W2005090336. In a further
enbodi ment of the disclosure, the conpound of the
formula | is adm nistered in conbination with CART
nmodul ators (see "Cocai ne- anphet am ne-regul at ed

THef. PARGLIBhos! T§Q@?ﬁ@?§1§zﬂﬁr gy netabolism anxiety and
gastric enp yihg'in mce" Asakawa, A. et al.: Hornone

and Met abolic Research (2001), 33(9), 554- 558), NPY
In an¢ agbndiskest siubh daslosfner the)campbtmd of the formula I is administered in

condpiatifalvan %nﬂlbl%d%!; Bp%&loﬁgJSng{tMQ ase (IHSL) as described for example
gﬂa gﬁ%ﬁ% ol i n-2-yl am no) et hyl [ cycl ohexyl net hyl | a
in #@ ori de (CGP 71683A); peptide YY 3-36
(PYY3-36) or anal ogous conpounds, such as, for
In %ﬁ@@ﬂb@dlm@ﬂ&ﬂtﬁgalséﬁm B6 ceMphugiadtane Wirkrh | URBRministered in
coBBAMENI RS, (YRR oo riBast Lt Geoker egame
thasposs a@esat‘rl@ddegbru PIRIG2 00808172197 anWEBPRYI 78197 or

woeaEou4e141l ant agoni sts such as, for exanple,
rinonabant SR147778 or those as are described for
xanmpl e in EP 0656354, WD 00/ 15609, WQ2/ 076949,
In W%Q@fg@gq@of t{m é@g@@g@g@g cowtzlmglgﬁ @63 ﬁg’mula I is administered in

coMbRAO&EOWEHH 2 in IR @F PBAPhIenoABAE AtdRykinase (PEPCK), such as,
0 - . 2003040107,
fm&%%%ﬁ%d%?%%%fégﬁg%@%ggg%%é%ﬁ%% , 509, 367, W200132663,
W)2003086288, W2003087037, W2004048317,
In 02 ODUABER LA (W AB0BOB4.ABO coMPROEITSUO B mula I is administered in
codREA0 8N4 infPRRPAGL ég% %@%0@9%@43 beta (GSK-3 beta), as

Qe B0 A0 TP 50N RABEAR22 Mo a3 a0, PCI/EP2005/005346,

VVQEQH3OZ$H@$48@@2005922ﬁ%402MEH5E6106&&20@ﬂ@2ﬂ§2@§8908 US2005038023,
wMBRBZ04826 7681520146 7320000888250 008804106343, LP1460075,

WSS Sl oRB I O

US20050009870, W200500974, W2004111033- 34, W200411038
In o&Pembodiment of the disclosure, the compound of the formula I is administered in

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

ruboxistaurin.

In one embodiment of the disclosure, the compound of the formula I is administered in
combination with an endothelin A receptor antagonist such as, for example, avosentan
(SPP-301).

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

example in W0O2001000610, W0O2001030774, WO2004022553 or WO2005097129.

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



W)2005016286, W?2005007111, W2005007628,
US20050054679, W2005027837, W)2005028456,
W2005063761- 62, W2005061509 or W)2005077897; M4
agoni sts (e.g. ‘
1-am no-1, 2, 3, 4-t et rahydr onapht hal ene- 2- car boxyl i c
acid
[ 2- (3abenzyl- 2- net hyl- 3- 0xd72, 3, 3a, 4, 6, 7- hexahydr opyr
co@&ﬁﬁtﬂﬁwﬁh Gt SHs NofSthy licof;éi‘mom rec (]S)tor, like those described for
0@, SE@% %}oxoet hyl'] am de; 1/91752)) or

. . LB53278 or THIQ MB243, RY764,

CHI R— 785, PT-141 or -those that are described in

In M%Qﬁ&ﬁl%@ntW@Mﬂﬂ%ﬁ&@the%&@@é&ﬁﬁﬂﬁ@femmia I is administered

in 30085 86 ORI GRS i ospinsemstsanps asg gaosein
infipgngss gusgreBhalisnygpyesoiaErstac cugRmbnIBige ] Asakawa, A et al.:
Hokipa 2050 M43 ¢ Rs0H5003I09839), MSROMN167201,

2 2 04 2 sulfon ]
NS OO i SRR e s
mwawow@@ﬂimwﬁ%ﬂwgw Eée‘@s‘@g bysrocbulls (CGP.
716%3@05047253 W2005047251, EP1538159 W2004072076

eﬁ]zir;g @%0(}‘%2@36 OJZr(;eal&ShlB chRCRR!E Bncﬁngnﬁﬁoaﬁ,l R exhBpl; CIC-1682
(%36 Ryt N o W8 S bR LRIy it o

PY¥8sky ivbell domjugetcaniplvevo tp WO200410eB02, orSthpge? 80 B85 6egribed in
W(y%@@gtggiﬂf% or WD2005075458) hi stam ne H3 receptor

cantn 1]:1%‘1 étlol:ng ag?gt) S]&ﬁ%p%;r foa %ar%é‘le ?nag)yuilt %Rﬂ?@?g or those
as oxal descxalmdd foral exaplo 00/ BB208Y635¢4, t @s,é)Oéb%ﬁ?e W002/076949,

WOERSH$13as, Wn2002040664 8% G200Z004) 826985075450, ®RD2005080357,
igog | S*NZ) gs@égq 48, WOROPITTE, WOR0304010). W02003007887,
A9 19 408570 pNOIHREIEOND DOPBRHESYS, BHpIRR087037,
W@EIDAgMB3il 31 WOB0405 814 HCWIORDA) (84030 AFORDGB08GDIE, SYO 2004838744,

%bﬁ@o(ﬁﬁ@@o@ﬁan Wi p]?{q3%56 WOR004058249, w 2004058255
W03 2 MO ROLOB G SRV B et ORI . Cso00414856,
Wb oad200; WdR 00 ¥®60 63,88 ERDPJ96T%4, NBE2005000809, w02004o99157
Us Mo@@%é%@bﬁy @bb ”ﬁrdg@bm%s axﬂ@ﬁb@zt(ﬁ)ositvﬁ*dvozoosoooszo
usCAROA e SRR TRASoAFERRA Y, 2L SRRl .30
W@QOD%MZAG‘ CWQRPB5001 1226@@6001307@28 TAQ0INBA6TE, WO2005027837,
WERTROAYE, WeRboRR3761-62, WO2005061509 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-yI)-1-(4-
_chlorophenyl)-2-oxoethyl]amide; (WO 01/91752)) or LB53280, LB53279, LB53278 or
THIQ, MB243, RY764, CHIR-785, PT-141 or those that are described in
W02005060985, W0O2005009950, W0O2004087159, WO2004078717, WO2004078716,
W02004024720, US20050124652, - WO02005051391, W02004112793,
WOUS20050222014,  US20050176728,  US20050164914,  US20050124636,
US20050130988, US20040167201, WO2004005324, WO02004037797, W02005042516,
W02005040109, WO2005030797, US20040224901, WO200501921,
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are described in W2003/ 15769, W2005085200,

wo 24fIR00 oza | £02004011498,520 OG- A agont sty Liehoro0s04

' {224-(4 chl or o- 2, 5- di met hoxypheny1) - 5- (2- cycl ohexyl et
woroi3! eSS A ATRNHS ST W

EP 1538559, 46030040 YD 182444 60D 040728BR- 125180) ; 25ser ot onin
reuptake inhibitors (egg ]édexfenfl urarnine); mxed
Y-

orexin geoeBiop ARtAsANdtt (et d -(Fon pregogReol Goyipdhddnapbthyriding-ylurea
hydeocllell SERERR) DR A AR B o Bxllnlein Wt 263

WO200 0603,/ WORL0I0854050HNLI20060ERAS8Y; agoni st's (such as,
for_exanple, APD 356, BVT-933 or those as are 30

hlsfamaéémes@:taonaﬂO%@d@@ﬂmwohwkéc{#m:@@@lz 4,6,7
tetrahy%% g%%ﬁg%s%yﬁ/‘ﬁﬁ%oéﬁ%%g g}r@% aﬁ%é%%fs 130 00/63208) or those |

as are c&e&ﬂeﬂb@W@NOOéﬂMWéOE@ﬂSMZ@%DSSSSS bonbe3| n

recogg%%{e a onl %Taﬁ(g\%,SS s)é) %ﬁal anin rﬁggegg%_o[

{]di ARne ); growt h hol none-rel easi ng
i pr&}ﬁ)l ounés (tertlary but yl '

CRF BBabEgtzguit@i@/g ¢l sopr opyl ami noet hyl car banoyl) - 3, 4-
, I hydr o- 1H-i soqui nol i ne- 2-car boxyl ate (WO 01/ 85695));
u“rocc’rt&’acg‘l?:f"ﬁ?horm)ne secretagogue receptor antagonists -

2 o1 95 S50 130 D g ERTRL 9192 25
dimethylgldhirsios6 (des)cthplamincd etbhmn] hFfroghleide 684 @1/&3145(1 Mpl i ng

MSH (r%l%o%y?e-Mulaﬁngrﬁ?o%ogte)oa{gomsts

MCH (melanin-concentrating hormone) receptor antagonists (such as, for example, NBI-845,
A-T761, A-665798, A-798, ATCw()l’iS, T-226296, T-71, GW-803430 or compounds such as -

are described in WO2003/15769, W02005085200, W0O2005019240, W02004011438,

- W02004012648, WQ2003015769, W0O2004072025, WOZOOSO?’OSQS, W02005070925, -

W02004039780, W02003033476, W02002006245, W02002002744, WO2003004027 or
FR2868780); | |

CCK-A agonisté (such as, for example, {2-[4-(4-chloro-2,5-dimethoxyphenyl)-5-(2-cyclo-
hexyle_thyl)ﬂliazol—2-y1ca:rbamoyl]—5,7 ~dimethylindol-1-yl}acetic acid trifluoroacetic acid salt -
(WO 99/15525), SR-146131 (WO 0244150) 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 agomsts (such as, for example, APD-356, BVT-933 or those as are
described in W0200077010, W020077001-02, W02005019180, W02003064423,
W0200242304 or WO2005082859); ' ' '

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

galanin receptor antagonists;



| eptin agonists (see, for exanple, Lee, Daniel W;
Lei nung, Matthew C.; RozhavskayaArena, Mari na;
Grasso, Patricia. Leptin agonists as a potenti al
approach to the treatnment of obesity. Drugs of the
Future (2001), 26(9), 873-881); DA agonists
(bronocriptine or Doprexin); |ipasel/anylase
inhibitors (like those desck bed for exanple in WD
orddh ﬁgﬁx@@k’ (e.?.nlmn}i’elnt SbwthHordbReH Abmogne);
0- ﬁc transterases (DGATs)  as. de%%(l b 8 fo exla&p&.e
£ BFGRISNTE7 oM O8RS PbOBRHAY | (3 dilsopropyl-
amMRR OB EGHARDY])- VD ADOEO7 U T-E0quid FRRE520BA02ate f WO 01/85695));
‘ go\éﬁﬁ%%%%? g%&g&éﬂ%?g@ forOntdeBhikd @biclinSHUADARR) (EAShs, for

such as (5_or,t bed’ i
exapRp o das PR or tnsg At %ifﬁﬁla?ﬂf‘ib?ﬁ[ 1%&@%@@38?’? e or
TR&ha/g'B(%?;stb (ea; fﬁgj’m&ampleﬂﬁ%()%h@%i sts such as, for _
n R D05 Sl BsBB53° 2003084915, V02004018471
lepSin BB EE5D ST GRANRIR hEE SBGA R RETBRE HEHS réé’s‘&ﬁ%‘,’skaya-
AréﬂhﬁMeTﬂhhh@fasﬁi} Phirieial heptadigntstsi s a mypénitial appeeach fitothe treatment

) ' i \ ti f
of SRR, iues SRS REEH (9800 IO PRTAREIEER01 © Savi or
D A-aggmisc(bronmeiigt ngiH@PREXPE ni on on Phar macot her apy
1ipés%¢b&|ﬂy)ase 2E8ors ag& Bhok6 ddscribail fonexapipoiti Weri0/41560he
. di.scl osur e . ' i
BB S S ARAE (GEASIENdpel e canpc
US2R&A/H2249P 6s WIQR00407464 8 WREPOGRSAD | WGP AUt WO2005072740,
Jpimnboeavams: weOozoosdesdoenf | uramine. I n another
1nl1‘;12lﬂrrgor?§|%{|%ﬂ% alg1fg siriﬁg%st% :,(g %ngﬁél%ﬂ %% d{)p&afnlﬁet, E“% o fHo's¥ & described in
W02004005277; '
oxyntomodulin;

oleoyl-estrone
or thyroid hormone receptor agonists such as, for example: KB-2115 or those as
described in  WO20058279, WO0200172692, WO0200194293,  WO2003084915,

W02004018421 or WO2005092316.

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

amphetamine.

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

dexfenfluramine.

In angther embodiment of the disclosure, the further active ingredient is sibutramine.



In one enbodi ment of the disclosure, the further
active ingredient is mazindole or phentermne. In one
enbodi nent of the disclosure, the conpound of the
formula | is administered in conbination wth bul king
agents, preferably insoluble bulking agents (see, for

~ exanpl e, Carob/Caromax@ (Zunft H J; et al., Carob o
pul p preparation for treatmnt of
hyper chol est erol em a, ADVANCES | N THERAPY (2001

Sep- ot 18(5).,..23076) . r i S:a. : o .
In 8550%8)8%%{%% noﬁnté‘e pq:)ssoctljolf?é‘r[e’ f%?eo %un%l)&{ raf%%gev e flint ;5 jrpsgrindole or
pheyiiag-ti es & Food | ngredients GibH, |ndustriepark
Hochst, 65926 Frankfurt/Min). Conbination wth
in 30 RS SRS B0 EodpRamahoRALIY s
e A e
Caprfiampex® e Cunft thhelsf eF rl.of CargbdPyp oaspemgtian clr algcatment of
' hypeshoRxarmbiia, | ADVARIDS INOQUERARY (05| Sepb@urs. 18(5), 230-6).
Ca%@gla!x 18 %%—E%t%ﬁgﬁéﬁgﬁu&w NiMfRR! RuRiBR QRtirRs ¥ Food

e conpounds O Lsclosur th.one, or re.of. .
Ingeert G Bk EIOGNEEPEb B AL 78 RGNy - brfggiation with
Carvorax®F isrpokeble ph annprepdraiigincer tyyseaarnie\ad minipisation o somppynds of
theBrh @8 2268 ¢ agsindx@ . | G anemM@® Bhmint he dohdcEi6h ial3b be administered in

oS SRS B35 M gy g b

It will be understood that every suitable combination of the compounds of the disclosure
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 disclosure.
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OGoboyl eéstrone 5 CI 0 HOCI OH KB-2115 The invention
further relates both to m xtures of stereoi soners of
- WO 200R83t@0nul a | and to the plFe stereoi somers BETHR2007/003804
formula I, and m xtures of diastereoners of the
formula | and the pure di astereoners. Separation of
the m xtures tgkes place chromatographicafly. 5The
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-(CH2)4- - -CH(NH2)-CH2-, RTFA 7 - -CH2-CH(NH2)-, S
TFA The activity of the conpounds was tested as
WO 200011052 I n vitro FLIPR as3@y with reconbi napCTER087/003804

whi ch express the GPCR GPR40 Function-testing assays
were carried out by means of the FLIPR technique
("Fluorescence 15 I magi ng Pl ate Reader", Mol ecul ar
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GPCR GPR40 were deternined. For the investi gations,
cells were seeded in 96-well mcrotiter plates

WO 20000316801 s/ wel |) and al | owéd to grow over ni gIﬂCT/f(ﬁﬁ%007/003804
madl um was renoved and the cells were incubated in

uffer which contained the fl uorescent fl co
The 1ﬂV9XﬁP§rﬁlﬁh¢f§ehaF9§@PWgt0\mlﬁﬂu%ﬁFg sterpRisquary of tﬁé?%ﬂsﬂ%%ta,the
ARG A0 df GRARASH et LR formula T and the
pure Ste}e%fs%g%g%?ﬁﬁgr@&& +I concentratlfon Wereemaasure?élpmiuril taﬁe
pure diafetdBRicrn Separatiot of tRe miktugeshawe phee nhipragemphicads.
percent age change relative to the control (0% no
test substance added; 100% 10 RMreference agoni st

The exag}()'ﬂ%l RlSlaoLBwadded) 111&55%@ t8e fiveRid] '@Q:h&ﬁ' hcﬁ@évbi*’ iré¥ricting it.
. %activation @100 gls4 1 79 104 4

Table 1:

Ex. Salt
1
2
3 -{CH3)7- - - TFA
4 -(CHy)s- - - TFA
5 ‘(CHZ)S"‘ - - TFA
~CH(NH,)-CH>-,
6 —(CH2)4— - R TFA
. -CH,-CH -
- ] 7LO>< 1 S(Nﬂz) TEA

The activity of the compounds was tested as follows:
In vitro FLIPR assay with recombinant cells Wh1ch 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,' agonist-induced changes

in the intracellular concentration of Ca?" in recombinant HEK293 cells which expressed the
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It is evident fromthe table that the conpounds of .
the fornmula | activate the GPR40 receptor 15and thus

WO 20a7/@320y suitable for the 26 eatnent of hyperpCy&EPI0a7/003804
and of diabetes. Insulin release is increased by the
conmpounds of the fattuula | (see Itoh et al., Nature

GPCR @BR30 wee]eta#@ack76) . The conpounds of the fornula |

For the PRkl nd S0 R S atRAe 61! ERET TGt g welh and
allowe P &PG B¢lerBiEhf. SRRt hétHurd Wrds 38 Bvad AdtthO el B RE 1rRuBated in buffer
the fornmula I where LG may be a leaving group such

which cggtairfed theeflunrpicent dygl hpeh A fterriis Joading with dyss yheareds were

O-Lri or and R1. and. R2 e the s
washec ot b ol L ot SRRy pE BaE G popgentration were
measurddihthid BLIPR insturhletV R e3uR6 hiRAObdeh lpravbetee aOR8 céBag@ change relative

sui tabl e protective group for ester and R3, W _X and .
to the contppl (o matesiubBavemsded o0 de: HE 4 meferenemumist Heoleic acid
added) i nfluence of suitable inorganic and organi c bases

~ “'such as, for exanple, Na2CO3, Cs2CC3, K2CCB, NaH,
DBU, DBN or potassiumtert-butoxide in a suitable
_ sgl yent such as, for exanple, dinethylfonnanide,
Tablezd}g g adfiii®oxi de, tol uene or tetrahydrofuran to
gi ve conpounds of the formula IV. 15

Ex. % activation @ 100 pM
1 79
3 | 104
4 04
5 73

It is evident from the table that the compounds of the formula I activate the GPR40 receptor
and thus are very suitable for the treatment of hyperglyvcemia and of diabetes. Insulin release

1s increased by the compounds of the formula I (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

II
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111 If the ester protective group has not been
el i m nated under the reaction conditions, the ester -

WO 20p7/aB €20 ve group is subseqently elim nated BPET/EP2007/003804
met hods known fromthe literature to result in 20 the
conpounds of the fornmula I. The preparation of the
exanples is described in detail bel ow. Experi nent al

where f(%l%%h’eﬂ 611%5 B uH SEC %‘:Saﬁggr X?I}%B{ehyarlj)% Cpoﬂgs)%aﬁ%’c alt%sg}(ate

O-trifla breS@QIEl abd ermd(f&z me RINEDAbov O e R &l Me@Rin BY Rt EcoMdinds of
added to a suspension of 133 ng (0 84 mol) of

the formula Blnonet hyl cycl ohexanecarboxylic acid in-5 m of
tol uene, and the m xture was stirred at room
tenperature. After 30 m nutes, 150 ng (0.56 mol) of
2-chl oro- 4, 5- dlpheﬁylpMNLWIN'n ORBe added, and the
mxture was stirred dv 125C f@f 31 hours. The sol vent
was renoved in vacuo Rpd the esidue was m xed with
di chl oronet hane and water. The resulting 5
precipitate was filtered ofif with suction. 135 ngy
(62% of the desired product were obtained. Ms: niz =
388.5 (M+tH). Exanple 2 10

where OR6Se shitable prédeghendbpy for eitei mmdR Y IVWKnaj ayedvehiexanec

arboxylic acid
abovementioned meanings, under the influence of suitable inorganic and organic bases such

as, for example, Na,COs, Cs2CO;5, K2CO;3, NaH, DBU, DBN or potassium tert-butoxide in a

suitable solvent such as, for example, dimethylformamide, dimethyl sulfoxide, toluene or

 tetrahydrofuran to give compounds of the formula TV.

(R1)-
~N
| AN W, e, RS
(R2) N©X \ﬂ/
m R3 O
v
If the ester prdtective 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 L.
The preparation of the examples is described in detail below:
Experimental section:

Example 1

4—[(4,5-Diphenylpyrirriidin—2—ylaminojmethy1]cyclohexanecarboxylic acid

550 mg (1.69 mmol) of cesium carbonate were added to a suspension of 133 mg (0.84 mmol)
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‘ 755(} mg §h6%mpg

Et hyl - .
trans- 4- (4, 5-di phenyl pyri m di n- 2-yl am no) cycl ohexanec

WO 2007/bekspat e 15 550 ng (1. 6928mol ) of cesi um cRCDEPANET/003804
wer e added to a suspension of 175 ng (0 84 nmol) of
et hyl trans-4-am nocycl ohexanecarboxylate in 5 nil of

of 4-aminginersing ¢ ycholgx etvearbiox yiir ecidvasS st iof fodebnat andgbermixture was stirred

o ERE e T N P Il

pyrimidifedh i QINRS afd tHe BRnat whd QGréPit 1B0%2YSE 31 HRS ThY 80lvent was
was renoved in vacuo and the residue was partiti-oned .

remove an yean aud el r©$idn¢ewnaﬁléxealnﬁitlw\éip@m01fé¢thanﬁ@nﬁ rgpderi The resulting
.. ph i . t i L
precip S8 AL SR D TR P Pt PR eni R BT qgainea

MS: m/gel38g sl (vwH)( hept ane/ i sopropanol , gradient 100%to 5%
in 15 mnutes). A mxed fraction was obtai ned, and
the product crystallized therefrom The precipitate
was filtered off with suction. 78 ng (34% of-the
desired product were obtained in this way. M5 mz =

Exampld@2.5 (MtH). 25
‘trans-4- (4, 5-Di.phenyl pyri m di n-2-yl am no) cycl ohexanec
arboxylic acid 70 ng (0.17 mmol) of ethyl ‘

trans 44 S0 S BDEOONG 01 6h B /RO)cid

cycl onhexanécar boxylate were m xed wth 872 Rl of
tet, rahydrofuran and 872 gl of 1N aqueous |ithium

hydr oxi de.sol.uti.on..and .stirred. at room t enper at ure
Einy! eGSR B AR Bl el Dt soheS TRE | o o
wth water and acidified with sulfuric acid, and the

resulting recipitate was filtered off with suction.
9§ cegfum prebereaie etk asided tice sunpensicasdi7aaeg (Mgt mmol)

T S e

at room &anbrituid Wifier ddaehates 160 myd (0.56 mmol) of 2-chloro-4,5-diphenyl-
. ..8-(4,5-di phenyl pyrim di n-2-yl am no) o¢t anoat e
pyrimidine i("fqra agd?ge@%%@s mixtuge was piTesat H%‘?q B s i solvent was
: oY FEyi : It J
o B OIS PR QUAGE ARRSUULL RlpdFR it e e
organic phase twap ldfiod peditolecntudd trhder i glt waceumasn sttempiedasahade to purify

s g ST ALier AR S SE ol o0
A mixePfridticti RIBIALL Hﬁ(‘ﬁﬁéﬁ)l‘&@ﬁ:t aa8alize @0 rdhen MR ESHINRS was

“stirred at 90C fo
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 1IN aqueous
lithium hydroxide solution and stirred at room temperature for 48 hours. The reaction mixture
was diluted with water and acidified W"Lth 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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104 hours. The solvent was concentrated and the
resi due was partitioned between dichl oronet hane and
WO 200&t181620The or gani ¢ phase wa& dri ed and conceRCTAIRDO7/003804
under hi gh vacuum The residue was purified by a
g&;par ative HPLC (Waters AtlantisTM Ms C18 5 gm
Examp 100 mm acetonitrile/ (water + 0.1% TFA), gradient
40% to 100% acetonitrile in 25 mnutes). 382 ng (64%
of the desired product were obtained. 15 Ms: mz

8-(4,5-BibBedylfMithiidin-2-ylamino)octanoic acid trifluoroacetate

8- (4, 5-D phenyl pyrirnidin-2-ylam no)octanoic acid
trifluoroacetate 106 ng (0.20 mml) of ethyl

8- (c44:5¢ di y vy L. di 0- 2- L.).oct ate

Erhyl 3 57 By BENGRYI \ A oG U BRLRG o8 SN sodi um

1.83 g (5yddnoxblef sedinthicerbongte evesd addeddo akolugomof £30@p &t .65 éamol) of
20 for 5 hours, Then 1 m_ (1 00 mol) of |IN sodium

ethyl 8-appinaosianests &t Lt mbAT dimethd fiemamidie s Be mixtige wapedred at room
. . t | r N

emperfBR RAFLATASNG) S S00RY STRRLALYLES Wb POLERER 4 Do

pyrimidamedineSxint dicteittomfonntinidet wad addedtaati ehe Mbaure vgantiored keHEC for

4 hours e N BB SR B P PR G AT REOTR N
dichlorézd&hmncHRd W 1PRe FRanRGBhQIW AL dirkdd dWRbREentrafdd hnder high
TFA), 10% acetonitrile™to 95%in 10 25 m nuteis . 12

vacuumng h¢ tesidueovas phisfiedby p etenorative dPIe (Watstst Allangid " M Cis 5 pm,
mz = 390.. MtH) . e 4 .. e
30x100J055, Fopr ORI ST B Sadient 0% o 00 vesrstonitgly ig 25

minutes) I 30 HOTQBEOES i ined.
52- 4, 5@('0 phenﬁﬁg}ersin%dgforﬂugg‘gfraeﬁbnmo%eﬁept anoic acid

MS: m/g FitlBddMbdbet at e was obt ai ned from et hyl
7-am nohept anoat e and 2-chl or o- 4, 5-di phenyl pyri m di ne
in analogy to exanple 3. M5: mz = 374.7 (MH).

8-(4,5-TBYBEIM8 T iBink Ay BrmBhepenybivkidfridiubrodcdtitam no) hexano c
idtrifluoroacetate

106 mg 23'@8 g ghethy) %gf},ﬁqﬁmeﬁyllpygimgﬁpﬁdylh@mt@og@i tgfluoroacetate
2nd 0.5 BT BHARN BL AN Sollh SR AP AT il oy e rpgroe
for 5 hours. @hal DoV (1.00 exastpbe118 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 acefate. The organic phase was dried and
concentrated in vacuo. The residue was separated By preparative HPLC (Waters AtlantisTM
MS Cjg S um, 30x100 mm, acetonitrile/(water + 0.1 % TFA), 10% acetom'tﬁle 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 ethyt

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

MS: m/z = 374.7 (M-H).
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M5: mz = 362.2 (MrH). Exanple 6 10
(R) -4- Am no- 8- (4, 5-di phenyl pyri m di n-2-yl am no) oct ano
WO 200%13pd20 trifluoroacetate 481 ng (1.48 nmol) pETE®SLOTO03804
carbonate were added to a solution of 135 ng (0.49
‘ rmol) of et hyl
ExampleR) - 8- am no-4-tert-but oxycar bonyl am nooct anoat e in
. | fol.i nam. de, the m xture was
6-(435@1@}51?%&;%%%%2 XA AT BTSSRt es, A
solution of 87 ng 15 (0.33 nmol) of
2-chl oro-4, 5-di phenyl pyrimdine in 2.5 m of
6-(4, 5-Iéhgphet}&mhﬁmldn'amy@benlm}klew@edacmtrdluomcmﬁwt\wse)md from ethyl
was

6-amingiaics SR NG 1 R THELT BRI PLAe e Gn e bl deen

MS: m/,@emgbmﬂﬂ}e and water. The organic phase was dried

and concentrated under high vacuum The residue was
purified by a preparative HPLC (Purosphere, gradient
acetonitrile/(water + 0.5% TFA), gradient 20%
acetonitrile to 100%in 20 30 m nutes). 10 ng of

Examplethyl (R)-4

tert-but oxycar bonyl am no- 8- (4, 5-di phenyl pyri m di n- 2-
yl am no) oct anoate were obtained. The product obtained

| (R)—4—A¥%h;15—§i—(ﬁ,05\é@ 1,1 ﬁfn—%—y%lﬁo)%gté‘g& 'af:*d%ﬁﬂ &%Q&%‘mﬁiac' _d

wat er’ an reeze r |1 e
481 mg (U4 nm‘lolb h&caiasn bﬁ’ﬁo@t@dramtadded & obtlaioned. 1 3MEg (.49 ;Bmol) of

ety (RY Syirg gt 0 3 S OB GOIRSPRBY i b oS ety pegpide, and

 the mlxﬂup@%yédrperdoa@ i Qth Ger@Ser SurRO e b ﬁ{lﬁﬁ&es%ﬁué& Qf @‘ymg

of cesi'um carbonate were added t
(0.33 m@@l)bqfﬂmhlmﬁ ﬁ@-@pfgnﬂgyﬁ@dq’mﬁnﬂ pinl of d1methy1formam1de was added,

7 and the )(rng% | on\lgras sfifred al %é&‘%o Eﬂ? %ﬁ#uds ercgiv?t}%v?a)g(#&gc;eggg%g a{{%1 glep res@ue

was partifiotied bR tW@s c8iyl htste ahd kaem TRIResMAt Phae whkdekd 364
m nutes, a solution of 100 ng (0,38 mmol) of
concentpateghingepligh Hﬁ%}%‘@hélFWIfﬁil@‘F@rﬁV@ﬁ preified by arepppative HPLC

(Pmospﬁérgeérg%lsﬁt%tog%@% +6E§j§l? dﬁF@]gr e n%%‘%lﬁvggétgm\ﬁ@l% to 100% in

ours

30 minueshd®nhg af etﬁy]a(lﬁt}-dlt et Utﬁ@t}tiuﬂ)on@l&nﬁw 844, palisitnbietviegdin-2-
et hyl acet at an wat er . Qrgani ¢ phase was dried

ylaminolenoiscrt CRIE uﬁlaf‘ewoml %%%@ﬁidﬁqtmﬁ“ﬁ’éy%ﬁaﬁ%dvﬂ& 50%

trifluorod GRRT Rl Ly 31‘10 Spﬁﬁ,%ﬁ@%ﬁ éfa‘ %‘;@fé&g&: Bhﬁlﬁg 6%/? o9k 8Rlesired

acetonitri wat er I ent
product were obtained.

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

Example 7

(S)-2-Amino-3-[4-(4,5-diphenylpyrimidin-2-ylamino)cyclohexyl propionic acid

trifluoroacetate |

350 mg (1.69 mmol) of cesium carbonate were added to a solution of 161 mg {0.56 fnmol) of
(S)—3;(4—aminocyclohexy1)—2-tert-butoxycarbonyiaminopropionic 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}0h10r0—4,5—diphénylpyﬁmidine in2mlof -
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S5acetonitrile to 100%in 30 mnutes). 22 ng of
(S)-2-tert-butoxycarbonyl am no-3-[4-(4, 5-

WO 2007/phegzgl pyri m di n-2-yl am mo)) cycl ohexyl | pr opi POTEPACOT003804
wer € obtai ned. The product obtained in this way was
stirred with 50%trifluoroacetic acid in acetonitrile

dimeth¥fl tormamideonassaddad yead th tmixtwatvess stmed it ¥ efod lheuts Tihe solvent

was co tha:.lted:%ryf) t% t(c%ﬁ %evgl B)e 08 Betyole Eﬁly?ace?ate and Wi!l\{gl’ The
orgamc%ggge/ ﬁ%@%@%&%ﬁ@ﬁ%a/ﬁ@éﬁﬁ@l Galpp Thé\r&ﬁﬂ@ Qa8 gelﬁitrated bya -

the fornmula I, in which the neanings are
preparafRgg Haéﬁdﬁdmsplheye,cgmcbﬁ@ agetonitle/ (aier €8) S A R@A) gradient 20%

acetomte,k?( toFl 0@ maié(l%n%lteghééﬂlé ggéyj-%gglg%yg aI k LD r—%—%(ﬁl 5-
diphen)%ﬁ}l'i'ﬂﬁldmiﬁ’ yl&nlﬁblj@gélbh@ﬁ}ﬂ}ﬁr@@n@ heill®¥ege b}btﬁﬁéd bihefproddct obtained
r i ’

in this way was stirred with 50% trifluoroacetic acid in acetonitrile for 16 hours, mixed with
water and freeze dried. 17 mg (11%) of the desired product were obtained.
MS: m/z = 417.2 (M+H).
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15n0, 1,2, 3,4 or 5; bond, '(Ci - C2) - al kyl ene,

' - -al kenyl ene or (C2-C2)-alkynylene, whe
WO 2@%@% PET/EP2007/003804

Claims:

-R5F, O, Br,(qul
wher e al kyl ‘mayn

- physi ol ogi c?ﬂ&y
R2)~

, al kenyl ene -and afFkynyl ene may be 7
substituted one or nore tinmes by R4; 20 Xbond, nono-,
bi- or tricyclic (C3-Cl2)-cycloal kyl ring, where the
cycl oal kyl ring may be substituted one or nore tines
by R5; bond, (Cl-05)-alkylene, (C2-05)-alkenyl ene or
(C2-05) - al kynyl ene, where 25al kyl ene, al kenyl ene and
at kerpRdusd of tagyfoprulddpst i t ut ed one or nore-tines by
R4; R3H or (Cl-CO-alkyl; WO
2007/ 13162033PCT/ EP2007/ 003804 al kynyl may be
substituted one oLzspre tinmes by F, C, Br or CN
O al kyl or 0-(C -C4)-alkyl, -

aSHhst Lt ed one or nore tines by
F, C, Br or CN, where } and Y do not
simul t aneousl y haveyt he negﬁLnngf nd,0HNd the

@ t edNsal le t Keredf 10

R3 o

in which the mea:rﬁngs are

R1, R2

‘R4

independently of one another (C;-Ce)-alkyl, O-(C,-Cg)-alkyl, NH,, NH(C 1-Ca)~
alkyl, N[(C,-Cy)-alkyl]s, OH, CN, F, Cl, Br, O-phenyl, CF;, OCF3 or OCHj,
where alkyl may be substituted one or more times by F, Cl, Br or CN;

0,1,2,3,40r5;
0,1,2,3,40r35;

bond, (C,-C7)-alkylene, (Cz-C—,f)-alkenylené or (C;-Cy)-alkynylene, where
alkylene, alkenylene and alkynylene may be substituted one or more times by
R4;

bond, mono-, bi- or tricyclic (C3-Cy2)-cycloalkyl ring, where the cycloalkyl

ring may be substituted one or more times by R5;

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

H or (Cy-Cg)-alkyl;

NH,, NH(C-Ca)-alkyl, N[(C;-Cs)-alkyl]y, F, Cl, Br, CN, OH, O-(C;-Ce)-alkyl,
(C1-Co)-alkyl, (C2-Cg)-alkenyl or (C,-Ce)-alkynyl, where alkyl, alkenyl and
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2. A conpound of the formula | as clainmed in claim1,

WO zg(?%mlg?g t he neani ngs ar eo% R2i ndepenﬁ“igt I )i’CT/EP2007/003804

RS

(A -CO al kyl, 0-( Co6) - al kyl
NH(CI ) - al kyl , NRCI C4) - al ky112,

15v\her Ikg?y& %ﬂy b% %@E@Q@ ?ru[?g% h&jﬁees bar rPo’r%%l O e by

F, d, BrorCN01234or501234or
5; 20 bond %%()\?r{ C7) - al kyl ene, (C2-C7)-al kenyl ene or
( C2- CHj» Gl By SN dhre Calnpikiv oD i -Enlkealkl wélm;ﬂ%lﬁé mpayde

?{Lfyg %H%n?%r&%?iﬁﬂqé%}%ffr@lgﬁgﬁf cipre times by

(C3- C12) cycl oal kyl ring, where the cycl oal kyl ring

upstituted one or nore tines by R5;
where g?ﬁﬁmct %(P smuiaasruslyheye the mpaang pfdivador

(C2-C3) - alkynylene wher e al kyl ene, alkenylene and
-al kynyl ene may be substituted one or nore tines by

and thaﬂﬁéxolmlgnol(eﬁltetﬁ@ltaﬂieydof RANH2, NH( G - CO- al kyl |

NKCl - 4) - al kY112; - R5F, O, Br, CN, (Ca-CO al kyl_or
0-(C -C4)-al kyl, where al kyI may be substituted one
or nore tines by F, d, Br or CN; where Wand X do
not simultaneously have t he neani ng of bond;

2. A compound of the formula I as claimed in claim 1, in which the meanings are

R1,R2 independently of one another (C;-Cg)-alkyl, 0~(C1¥C6)—a]l{y1, NHa, NH(C;-Cy)-
alkyl, N[(C;-Cy)-alkyl],, OH, CN, F, Cl, Br, O-phenyl, CFs, OCF; or OCHas,

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

n _0,1,2,3,4or5;

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

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

X bond, mono-, bi- or tricyclic (C;-Cy2)~cycloalkyl ring, where the cyclozﬂkyl
ring may be substituted one or more times by RS5;

Y bond, (C;-Cs)-alkylene, (C2-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)-alkyl;
R4 NH,, NH(C;-Cq)-alkyl, N[(C1-Cy)-alkylly;
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5 and the physiologically tolerated salts thereof A |

nﬁﬁund of the formula | as clained in claim]
WOZ@(}? 0é% t he neani ngs are B RL, R2i ndependeﬁQTﬁ%?007/003804
one anot her (Cl-CO al kyl, O- (G -C6)-al kyl, OH, NH2,

Rs or e R BLEX &@Ciﬁ%@) %éﬁbﬂﬁkvﬁ'\'ﬁ&@w&?

subsi téﬁbaﬁu@a%n%r ﬁ%feetlﬁlb:{WFWI Br ofCN; Br or CN,
15n0, 1, 2; 0, 1,2; -07) - al kyf ene;

(C2-C2) - alkenylene or (C2 C7) al kynyl ene, where
al l gyl ene,. al.kenyl ene and al |l cynyl.ene may be
where §05q RNGrRG SoRLEBr G e B e Bt Shona. mono-
bi - or tricyclic (C3-Cl2)-cycloalkyl ring, where the
cycloal kyl ring may be substituted one or nore tines
andﬂl@hyﬁg@bmﬂymlgratq@ah@g)e:@fkw ene; (C2-05)-al kenyl ene
or (C2-CO alkynyl ene, where allcylene, alkenyl ene and
al kynyl ene may be substituted one or nore tlnes by
" R4; 30 R3H or (Cl-CO alkyl; :

3. A compound of the formula | as claimed in claim 1 or 2, in which the meanings are

RI,R2 independently of one another (C;-Cs)-alkyl, O-(Cl—Cs)-alkyl, OH, NH,,
| NH(C;-Cg)-alkyl, N[(Cl-C4)-alkyl]2; OH, CN, F, Cl, Br, O-phenyl, CF;, OCF,
or OCH3;, where alkyl may be subsituted one or more times by F, _CI, Bror CN;

n ' 0,1,2;
- m - 0,L2
W bond, (C;-Cy)-alkylene; (C,-Cy)-alkenylene or (Cg-Cf,«)—alkynerne; where
alkylene, alkenylene and alkynylene may be substituted one or more times by |
R4; '
X . bond, mono-, bi- or tricyclic (C3-Ciz)-cycloalkyl ring, where the cycloalkyl

‘ring may be substituted one or more times by R5;

Y - bond, (C;-Cs)- alkylene (Ca-Cs)- a]kenylene or (C;-Cs)-alkynylene, where
alkylene alkenylene and alkynylene may be substituted one or more tlmes by
R4;

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

R4 N, NH(C,-Ca)alkyl, N[(Ci-Ca)-allcyl]y;

RS F, C, Br, (C;-Ca)-alkyl or O-(Cy-Ca)-alkyl;
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RANH2, NH(Gi-CO-al kyl, N (G -C4)-alkYl]2; RSF, O,

| ~.0GL= CO al kyl or 0-(Cl-Q4)-al kyl; where
WO Z@J/W(;&%l mul t aneousl 'y havegghe meani ng of boﬁﬁ}g@wm%gm

the physiologically tolerated salts thereof 4.A
conmpound of ‘the fornula |I as claimed in one or nore
of clains 1 to 3, in which the neanings are 10 R
where R2amdlE e made sitdutapéouslychaaa tHehagan(rgl ofGondl kyl ,
: 0-(G-C6)-al kyl, OH CN, F, d, Br, O0-phenyl, CF3,
OCF3 or OCH3, mhere al kyl may be substltuted one or

and ther%y%&%gﬁﬁflz@?lgﬁgedqwsﬁ{e e%cl sCNaOboggn\O/lv has the meani ng

of (C4-C7)- al kyl ene; bond, nono- or bicyclic
(C3-C12) - cycl oakyl ring, vvhere the cycl oal kyl ring
rmy be substituted one or nore tinmes by R5; bond,

4. r@unalolf)[ﬂ efﬁ?n:lul@(f’\%]s1 ALK RVAE 8P o®E of claims 1 to 3, in \ghich the |

alkynyl ene ere 25al kyl ene, al kenyl'ene’an
meamngs Iau;cnyl ene may be substituted one or nore tines by
R4; R3H or (Cl-CO al kyl; 30 RANHZ, NH( C1- C4) - al kyI

NRCl - C4) - al kY112;

RI1,R2- mdependently of one 'another (C1-Ce)-alkyl, O- (C1 Ces)-alkyl, OH, CN, F, Cl,

Br, O-phenyl, CFs, OCF; or OCH3, where alkyl may be substituted one or
more times by F, Cl, Br or CN

n 0;

m 0

W bond, (C;- C7)—alkylene orifXisa bond W has the meaning of (C4-Cr)-
alkylene; -

X bond, mono- or bicyclic (Cg-Clﬁ)-cycloalkyl ring, where the cycloalkyl ring

may be substituted one or more times by RS, _

Y bond1 (Cy-Cs)-alkylene; (Cg—Cs)—alkenyleue or (C,-Cs)-alkynylene, where
' alkylene, alkenylene and alkynylene may be substituted one or more times by
R4, o
R3 H or (C,-Cg)-alkyl;
R4 NHz, NH(C;-Cy)-alkyl, N[(C;-Cq)-alkyl]>;
RS F, Cl, Br, CN, (C;-Cy)-alkyl or O-(C;-C4)-alkyl;

where W and X do not simultaneously have the meaning of bond;
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R5F, C, Br, CN, (Cl-C4)-alkyl or 0-(Cl-C4)-alkyl;
and X do not sinultaneously have the
WO 2%%%%\6 VIO 2007/ 13162036 FCT/ EP2007/ 00380 g@?ﬁgg&)mowm

physi ol ogically tolerated salts thereof 5 5.A
conmpound as clained in one or nore of clainms 1 to 4
for use as pharmaceutical. 6. A pharnaceutica

and the plysidleginglyonkerated sais ¢havéoft he conpounds as clai med in
one or nore of clainms Ito 4. 10 7. A pharmaceuti ca
conprising one or nore of the conpounds as clained in
one or nore of clains 1 to 4 and at | east one further

_ active ingredient. 8. A pharnaceutical as clained in

5. chapmpdyndasictimed iponcseanars df glimhet tad firwse aayfaembenittical,
one or nore antidiabetics, hypoglycem c active
i ngredi ents, FLN GCoA reductase inhibitors, 15

6. A gha a8 calbRerRidohel dHhdib tonh%,coﬁB&BlcE 35¥Rimed in one or
agoni st s, PPAR al pha agoni sts, PPAR al pha/ gamma

HKWeoégbﬁn%l§34PPAR del ta agonists, fibrates, MIP
inhibitors, bile acid absorption inhibitors, CETP
inhibitors,. polyneric bile acid adsorbents, LDL

7. rﬁepm}ﬁﬁéeutﬁﬁiw@ﬁﬁﬁmm@%E dr Akdrb bt Bk Lom@BiiddeXk BRRhEd in one or
li.poprotein |ipase inhibitors, ATP-citrate |yase :

more of ¢lgimks; } 4 andsalenskere BHRETRAAG ingrethei t or s,
| i poprotein(a) antagonists, HWA4A receptor agonists,
| i pase inhibitors, 20insulins, sulfonylureas,

8. 7 pﬁumaciﬁm;:alrm glanhedh ik aim Vhwﬁtb kopried aofigther active mgredlent

dase. inhibitors,.active ingredi ents which
one or 138? %iai?a 0T RYRASHEREEG EC H&%@@JW%M% pugtage mhibitors,
cholestQ%I Bo568tHoR intIbYGRIABU R OhAREPP AR AAHAY ]gémsts PPAR

gl ucagon receptor antal onists acfivators 0
alpha/ gglinmﬂgpnlas;ePPARideba ag:vrssta,fﬁi:ghuas;driFB dréhilsigirs bile acid absorption

mhlb1t06§, %ﬁ%]&é@nt@% f r%g{e $11% a?lék_)qgif&r;@ent? ﬁmlgretcgﬁ)tnlp lugc}rg rA?CAT

inhibitogd, uhadstiagd, 17 qg@ﬁmﬁ pRRAEPBALA, A@Qﬁ&%ﬁ%&ﬁﬁ%ﬁoxs squalene
inhibitors of di peptidyl pepti dase 1V (

synthetasiq hnlbbws,shmprqqm@é @ai@gmssy&@ﬁ@i I@Cfd:écmﬁzgpmg@niayse inhibitors,

et SRS SR8, BRI ECS ABsams e
active ihgradisRe kiedh akt Bh t ATPfHeEéﬁdéh%&ﬁssﬁﬁ{ Eﬁ?iﬁﬁel%? R B Eells,

|1 pase, inhibitors of acetyl A car boxyl ase,
gIYcogqnmhpmhooylsseoﬂhlpﬁogpgiceerg@lnpwewataatagamstsmhdmseqf glucokinase,

SO TR TR T S U ——
glucose transporter 4 (GLUT4), inhibitors of glutamine-fructose-6-phosphate’
amidotransferase, inhibitors of dipeptidylpeptidase IV (DPP-IV), inhibitors of 11-beta-
hydroxysteroid dehydrogenase 1, inhibitors of protein tyrosine phosphatase 1B, modulators of |
the sodium-dependent glucose transporter 1 or 2, inhibitors of hormone-sensitive lipase, |
inhibitors of acetyl-CoA carboxylase, inhibitors of phosphoenolpyruvate carboxykinase,
inhibitors of glycoge synthase kinase-3 beta, inhibitors of protein kinase C beta, endothelin-A
receptor antagonists, irihibitors of I kappaB kinase, modulators of the glucocorticoid receptor,
CART agonisis, NPY agonists, MC4 agonists, orexin agonists, H3 agonists, TNF agonists,
CRF agonists, CRF BP antagonists, urocortin agonists, 3 agonists, CBI receptor antagonists,
MSH (melanocyte-stimulating hormone) agonists, CCK agbnists,- serotonin reliptake

inhibitors, mixed serotoninergic and noradrenergic compounds, SHT agonists, bombesin



-30 receptor -antagoni sts, i nhi bitors of I kappaB

WO 280 Nes@oomodul ators of the ghueocorticoid rec
CART agoni sts, NPY agoni st ?7 MC4 agoni st s, oﬁg(ﬁ%?2007/003804
agoni sts, H3 agonists, TNF agonists, CRF agonists,

agonis@RFalﬁﬁn%ﬁiaﬁ&ﬁﬁk StrowtHiRaBhEd %rc?e&ﬁ RbhSne- &ﬁsﬁ%&ﬁhﬁ&&ds TRH

r ecept or antagoni sts, ma anocyt e-sti

agonistio pnasuplingprotsin 2 or 3 @@}du&@m lepts agomists, Ori mgmwapﬂ@hmmylase
nor adr ene

ors ero |ner and
intivitp bR Aol TSR R s By R P Epaphgagrn
~antagonists, growh hor rmnes gr ow h
hor none- rel easi ng conpounds, TRH agoni sts, uncoupl i ng
9. phstuse af thegpmponmdsipls staimsd inl egstarmcrg oftlsimss 1 B for

St ase itors, PPAR nodul ators,
manuf@%ﬂ{ dI%Fdlfééﬁegstg!?ﬁ e‘&“%&%ﬂ&@? WOt arrphet amnes. 5
9. The use of the conpounds as clained in one or nore
of claipns 1 to 4 for manufacturing a nedi canent for
10 | Torews Ahthe cemaogdies skimabimne aigorepf elrancbirpbiands

1 4 f
manufa@ﬁx.rﬁ%g% B cdrer? [Pc?r étr%%{lpéf (ﬁé éePS ‘o e;?rrent og .

manufacturing a camen
di abetes. 10 11. The use of the conpounds as cl ai ned
nore of clajns to 4 for manufacturing a

o h@aone

1L USCAHEHRE corgpoyns P%ﬁ’@ifﬂiji infagIor Frore phelaians 1 topt fon
RS SSnd REAR Igﬁnﬁﬂ euti cal conpri si ng

i one gr m)dr?&e of E]t?(%e (t'lrggSE npougﬂ%{éggécl aimed in one or

nore of clainms 1 to 4, which conprises mxing the

~active |n redl ent . wt har ceutlcally sui t abl
12 AhbEs R 4 b RR e R b o Blorpof the
compoiMis babibBnddih o8 B Ricsd HRAILRR-1 to 4, which comprises mixing the active

ingredient with a pharmaceutlcaily suitable carrier and converting this mixture into a form

suitable for administration.



