' WD 2006/ 018116 1 PCT/ EP2005/ 008282 Aryl cycl oal kyl -substituted al kanoi c
acid derivatives, processes for their preparation 5 and their use as

phar macetQ 2806/0084¢6i pti on The invention rel ates t oPCT/EP2005/008282

aryl cycl oal kyl -substituted al kanoic acid derivatives and to 10 their
physi ol ogi cal |y acceptabl e salts and physiol ogically functional
derivatives. Conpounds of a simlar structure have already been descri bed
inthe prior art for the treatnent of hyperlipidem a and di abetes (WO '
2000/ 64876) . 15 It was an object of the invention to provide conpounds
which permt a therapeutically exploitable nodulation of the Iipid and/or
carbohydrate netabolism and are thus suitable for the prevention and/or

therr  mitoraRl GhiuaE R CERR el o R O R G RhaR R cn

modulsat eadgeRClidevagd phaimddedificalsecept ors have been found. The conpounds are
particularly suitable for activating PPARal pha and PPARganm, where the

extent of the relative activation may vary, depending on the conpounds. 25
The inveg§é&ﬁtigzgus relates to compounds of the formula | Rl wOR3 R4 RO
Ring A{7)= | o~R8 R12 R5 R7 0 in which: 2 Rng Ais

(‘C3-C8) - cycl oal kanedi yl or (C3-C8)-cycloal kenediyl, where in the

| oal diyl | oal k i ' : . at b
?g& gged nein‘g%y@cgr;] rej ‘%}Iggtg %ﬁgfgtl)glLylfslu%%ﬁtu?gg a&%n%raGCIg gtralt'?\?a ivesEnd to' Y ¢

10  their physiologically acceptable salts and physiologically functional derivatives.

Compounds of a similar structure have already been described in the prior art for
the treatment of hyperfipidemia and diabetes (WO 2000/64876).

15 It was an object of the invention to provide compounds which permit a
therapeutically exploitable modulation of the lipid and/or carbohydrate metabolism
and are thus suitable for the prevention and/or treatment of disorders such as

type 2 diabetes and atherosclerosis and their multifarious sequelae.

20 = Surprisingly, a number of compounds which modulate the activity of PPAR
receptors have been found. The compounds are particularly suitable for activating
PPARalpha and PPARgamma, where the extent of the relative activation may

vary, depending on the compounds.

25
The invention thus relates to compounds of the formula |

Rloewt 0™ R6
(o= NT N, “Re
' Fim ,!-,{5 R7

i_n which:




" Rl,* R2 independently of one another are H F, d, Br, CF3, OCF3, (Cl-C6)-
al kyl, O (Cl1-C6)-al kyl, SCF3, SF5, OCF2-CHF2, (C6-Cl0)-aryl,

(C6-C10)-aryl oxy, OH, N®; or RL and R2 together with the phenyl, pyridine,
1-H pyrrol e, thiophene or furan ring 10 are fused, partially saturated or
unsaturated, bicyclic (C6-Cl0)-aryl, (C5-Cll)-heteroaryl; R3 is H,
(C1-C6)-al kyl, (C3-C8)-cycloal kyl, (Cl1l-C3)-alkyl-(C3-C8)- cycl oal kyl,
phenyl, (Cl-C3)-al kyl -phenyl, (C5-C6)-heteroaryl, (Cl1-C3)- 15

al kyl - ( -he n ehet:r Vvﬂ’fer@c’mi theal | y
substi tﬁ]’e‘gﬁ%y F?@(/(é@@&'&c%loéﬁi% QaM @H@ﬂ O&f)-lcyhlohﬁ( il% if o=0; Xis
(Cl - 08) - al kanedi gysloatkenediyhot %@Iealkemtwiylnggm@mrdﬁereo@arh@ﬂ &OmEr bon_ at ons
may be repl aced CO SO S2; nis0-2; 30 R4 is H,
'F, (Cl-08) - al kyl %)&@gg%‘ﬂ?—?‘gqgwf’é&%?@"%yr 3 R6is H F, (Cl-C8)-alkyl:

R5 apgd R6 together wi th the carbon atons that carry them are (CS C8) -

_cycloalkane -di 5 R7is H (Cl-C6)-al k C2-C6).-al ke

(C2- CB) - 1@21y| rtﬁle(peﬂdeeyy af aye anotber epe s 521' nQFs, (C‘c%?ﬁa\r kynyl ,
C3-C8 | oal k C |

_ E'}(CS )(38)Cygyg?oaI3éLl§YI| (&?}C? J?I@[Nﬁfﬁ&’%\/\%lz %qugsﬂ”f uted by

O (C1- C6) - al kyl (CB(GBQ})@')rIoay k@hly NO2; or
R1 and R2 together with the phenyl, pyridine, 1-H-pyrrole, thiophene or furan ring
10 . are fused, partially saturated or unsaturated, bicyclic (C6-C10}-aryl,
(C5-C11)-heteroaryl;

R3 is H, (C1-C6)-alkyl, (C3-C8)-cycloalkyl, (C1-C3)-alkyl-(C3-C8)-
cycloalkyl, phenyl, (C1-C3)-alkyl-phenyl, (C5-C6)-heteroaryl, (C1-C3)-
15 I_ alkyl-(C5-C6)-heteroaryl or (C1 -C3)-alkyl which is fully or partially
substituted by F;

w isCH, N, ifo=1,
20 W is O, S, NR9, ifo=0;
X is (C1-C6)-alkanediyl, where in the alkanediyl group one or more

carbon atoms may be replaced by oxygen atoms;

25
Y is CO, SO, SO;
n is0—-2;
30 R4 is H, F, (C1-C6)-alkyl;

R5 . isH,F, (C1-C6)-alkyl;




© 10 O (C2-C6) -al kynyl, O (C3-C8)-cycloal kyl, O phenyl, O (C5-C11)-

het eroaryl, and where (C3-C8)-cycl oal kyl, phenyl, (C5-Cl1l)-heteroaryl may
additionally be substituted by (Cl-C6)>alkyl, unsubstituted or fully or
partially substituted by F, 0-(Cl -C6)-al kyl, unsubstituted or fully or
partially substituted by F, d, Br, I, OH NRLORll, CO (Cl-C6)-alkyl, 15

CO ( C6- )-aryl teroaryl, C(O-0O (C1-C6)-al kyl,
(O - o (®%- c10) - éﬁﬁo*: &b)g%a(l@ Cl | )-heteroaryl, S02-(Cl-C8)- alkyl,
S02- (C6- C10) -aryl, S02-(C5-Cll)-heteroaryl, it bei ng possi ble for alkyl,

aryl and heteroaryl to be further substituted b%/ -C6)-al kyl or phenyl
20 R6 arftb Rud t(Rfytagetherwiththerrarben prmathahcarmit %rarafeé 3G ar e (C3-C8) -

cycl oal kane-1, 1- (Cl-C6)-al kyl; 25 R9 is H, (Cl-0C6)-alkyl
which is unsubstl%&élf)%ﬁﬁ? 2IE&'33f|1tut ed by phenyl, phenyl; 30 R10 is H,

(C1-66)-al kyl , pcgenyl CO(Cl C6) al kyl, CO (C6-C10) - aryI
Cl- C6) - al kyl C10 1)-h I | kyl ,
(CL O0) sl kvl (O CIO) oty SO LR Cl et gty Ikmcsw(& (&B-alis), 2 Y

(06, CL0) aryl ) SEGER el OUEREPRARUNL, (RO GBERLRET 0L, |

SC2- ((C5- C11) - het airgla(G8-C1i1)-hetsrogryhd34CBHES f-ayclarlkyt) O-pveyiyl, dfd10Ré1 er oar y|
(&G ol kg oimeich Sy gt v oG 2SR S enyt . Rz
I's Hp benzyl; O-(C2-CS)-aIkynyI, O-(C3-C8)-cycloalkyl, O-phenyl, O-(C5-C11)-
' heteroaryl, and where (C3-C8)-cycloalkyl, phenyl, (C5-C11)-heteroaryl
| may additionally be substituted by (C1-C6)-alkyl, unsubstituted or fully
or partially substituted by F, O-(C1-C6)-alkyt, unsubstituted or fully or
partially substituted by F, Cl, Br, I, OH, NR10R11, CO-(C1-C6)-aikyl,
- 15 CO-(C6-C10)-aryt, CO-(C5-C11)-heteroaryl, C(O)-O-(C1-C6)-alkyl,
C(0)-0-(C6-C10)-aryl, C(O)-0-(C5-C11)-heteroaryl, 8O~(C1-C6)-
alkyl, 8O,-(C6-C10)-aryl, SO2-(C5-C11)-heteroaryl, it being possible
for alkyl, aryl and heteroaryl to be further substituted by (C1-C6)-alkyl
or phenyl;
20
' R6 and R7 together with the carbon atom that carries them are (C3-C8)-
cycloalkane-1,1-diyl; |

R8 is H, (C1-C6)-alkyl;
25
RS is H, (C1-C8)-alkyl which is unsubstituted or substituted by phenyl,
phenvyt;
30 . R10 is H, (C1-C6)-alkyl, phenyl, CO-(C1-C6)-alkyl, CO-(CB-C10)-aryl, CO-

(C1-C6)-alkyl-(C6-C10)-aryl, CO-(C5-C11)-heteroaryl, C(0)-O-(C1-
C6)-alkyl, C(0)-0-(C1-C6)-alkyl-(C6-C10}-aryl, C(O)-O-(C6-C10)-aryl,
C(0)-0-(C5-C11)-heteroaryl, SO.-(C1-C6}-alkyl, SO--)C1-C6)-alkyl-




* 10 and their physiologically acceptable salts, solvates and physiologically
functional derivatives. Preference is given to conpounds of the fornmula I

" inwhich: 15 Ring Ais (C3-C3$)-cycl ol kanediyl or (C3-C8)-cycloal kenediyl,

where in the cycl oal kanediyl or cycl oal kenediyl rings one carbon atom rmay
be replaced by an oxygen atom 20 X is (Cl-C6)-al kanediyl, where in the

al kanedi'yl group Qr r 3t ] o, may be
repl aced by an o%;@g%ﬁ%éFﬂwg%éﬁgﬁkﬁﬁ?@ﬁ8ﬁ§§#§$%g?@g?ﬁﬁfg§%é§¥%§?8ﬁ%a|ts,
sol vates and physil 90L¢eble1 ftnsteradrdl it bemgiesdsitié ifesikylPant aodl ar
preference is given to conpounds of the forrmula | in which one or nore
radical s are as befarpenyl ebefurttmy swbstituted By (yHCSHBIBAS PP8OYi yI: or RL is
(C1-Co6)-al kyl, O (Cl-CB6)-alkyl; or 5 those in which the substituent Rl is
| ocated in the neta-position; or R2is H or 5 R3is (Cl-C6)-alkyl; or W
is GhifrmEl; or islE, )C1-SePEkydwhith isamsubsiitaisdor Rebsitinted bgmhehyl, R5 i sH, F;
or '

' phenyl;

R12 is H, benzyl;
10  and their physiologically acceptable salts, solvates and physiologically functional

derivatives.

Preference is given to compounds of the formula | in which:

15
Ring A is (C3-Cg)-cycloalkanediyl or (Cs-Cg)-cycloalkenediyl, where in the
cycloalkanediy! or cycloalkenediyl rings one carbon atom may be
replaced by an oxygen atom;
20 X ~is (C1-C6)-alkanediyl, where in the alkanediyl group the C1 or C2

carbon atom (with respect to Ring A) may be replaced by an oxygen

- atom;

and their physiologically acceptable salts, solvates and physiologically functional

25 . derivatives.

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

radicals are as defined below:
30 RingA is cyclohexane-1,3-diyl; or

R1 is (C1-C8)-alkyl, O~(C1-C6)-alkyl; or




*'R6 tsH F;or 20 R5 and R6 together with the carbon atomthat carries them
are (C3-C8)- cycloal kane-1,2-diyl; or R7is H F, (Cl-C6)-alkyl, phenyl,
NHCbz; or 25 R8 is H or RlL2 is H bénzyl. Very particular preference is
given to the conpounds of the formula I 30 in which Rl is 3-(Cl-C4)-al kyl,

.3-0-(Cl-C4)-alkyl; 6 R2Zis H R3is (Cl-4)-alkyl; 5 Wis CHifol, Xis
CH2- O F, RBisH F, 15 R6is H F, R5 and R6

toget hg‘iﬁﬁf?wwa@hi‘a?ﬁfiﬁ téitf"SPr{{t hat carries themare (C3-C8)

cycl oal kgpe- 1, 2- %lﬂcaté?fm&ﬂe'ﬂ?etbgadéﬂtldﬁ ot Cl - C6) -al kyl , phenyl,

NH-C(O -O CH2Ph; R8 is H and is H benzyl. The al kyl, al kenyl,

al kynyl radi cals in the substituents Rl, R2, R3, R4, R5 , R6, R7,

R2 is H; or
5 ' _

R3 is (C1-C6)-alkyl; or
W is CH, ifo=1;0r

10 X " is CHp-O-CHy; or
n - is1; or

‘ R4 is H, F; or

15 |

' R5 isH, F;or
R6 isH, F;or

. 20 RS5 and R6 together with the carbon atom that carries them are (C3-C8)-
cycloalkane-1,2-diyl; or

R7 - is H, F, (C1-C8)-alkyl, phenyl, NHCbz; or
26 R8 - isHor
‘R12 is H, benzyl.

Very particular preference is given to the compounds of the formula |

30 _
in which

R1 ~ is 3-(C1-C4)-alkyl, 3-0-(C1-C4)-alkyl;




* R8,"R9, R10, R11 and R12 may be either straight-chain or branched. 30 Aryl
means an aromatic carbocyclic nono- or bicyclic ring systemwhich conprises
6 to 10 atons in the ring or rings. 76 Heteroaryl is a nono- or bicyclic
aromatic ring systemhaving 4 to 11 ring nmnenbers, in which at |east one
~atomin the ring systemis a heteroatomfromthe series N, 0 and S. 5 The
conpounds of the fornula | conprise at |east two centers of asymretry and
may conprise nore in addition. The conpounds of the fornula | may therefore
exist irgghe formpf their racemates, racemic mxtures, pure enantiomners,
di astereoners and m xtures of diastereoners. The present invention
enconpasses all these isoneric forns of the conpounds of the formula I.
These 1gg%soneric &?Lg%_%ﬂp‘be obt ai ned by known net hods even if not
specifiddtly destt¢b&d W Wone cases. Pharmaceutically acceptable salts
are, gbecause their solubility in water is greater -than that of the initial
or basic conpounds, particularly suitable for nmedical 15 applications.
These salts nustlmgwgﬂd)ﬁﬁarnaceutically accept abl e anion or cation
Sui t abl e pharnmaceutically acceptable acid addition salts of the conpounds
of the invention are salts of inorganic acids such as hydrochloric acid,
hydr obr o¢ri ¢, phosplGEHI-O-CHiet aphosphoric, nitric and sulfuric acid, and of
organic acids such as, for exanple, acetic acid, benzenesul fonic, benzoic,
citric, 20 ethanesul fonic, fumaric, gluconic, glycolic, isethionic, lactic,
I acygbi gni c, nalg;gﬁ mal i ¢, nethanesul fonic, succinic, p-toluenesulfonic
and fartaric acid. Suitable pharnmaceutically acceptable basic salts are
anmmonium salts, alkali netal salts (such as sodium and potassium salts),
alkalinﬁ%farth netﬁl salts (such as magnesium and cal ciumsalts), and
~salts of¥tronetal ’FQ-anino-2-hydroxynethy|- 25 1, 3- propanedi ol ),
~di et hanol am ne, |ysine or ethylenediamne. Salts with a pharmaceutically
‘unaccept abl e ani on such as, for exanple,

isH, F;
15
R6 is H, F;
R5 and R6 together with the carbon atom that carries them are (C3-C8)-
| cycloalkane-1,2-diyl; or
20
R7 is H, F, (C1-C6)-alkyl, phenyl, NH-C(O)-0-CHZPh;
R8 is H; and
25 R12 is H, benzyl.

The alkyl, alkenyl, alkyny! radicals in the substituents R1, R2, R3, R4, R5 , R6, R7,
R8, R9, R10, R11 and R12 may be either straight-chain or branched.

30 Aryl means an aromatic carbocyclic mono- or bicyclic ring system which comprises

~ 6 to 10 atoms in the ring or rings.




~trifluoroacetate |ikew se belong wwthin the framework of the invention as
“useful -intermediates for the preparation or purification of

phar maceutical ly acceptable 30 salts7and/or for use in nontherapeutic, for
exanple in vitro, applications. The term "physiol ogically functional
derivative" used herein refers to any physiologically tolerated derivative

of a conpound of t he forrrulal the invention ol i8X3 I 2 ster,
whi ch oXT&I8FR3NYIsIS & MANG 0°5 ?roytélw &89 ?Y)Srte@xhﬁiﬂ'lng rrg) rIlm(él s abl e
to formbgiberd liy V\ﬂ’f CH Qﬂléa%@bh&ht@mclﬂrfﬁ@%ﬂ@ §fsténas faohélfékmtbmoﬁromheac't ive
met abol ite thereof Physi ol ogi cal | y functi onal derivatives al so include
- prodrug$e¢]{esﬂ\hé360d@3unds of the invention, as described, for exanple, in
H Okada et al., Chem Pharm Bull. 1994, 42, 57-61. Such prodrugs can be

nmet abolized in vivo to a conpound of the invention. These prodrugs may

t hengel V@ bEmpethdeoPheRimuldl EhmprisaRaueskt tab déntersroferymometrpyandl so
exi st in various polynorphous forms, for exanEIe as anor phous, an
8

cryst al Imae cpalRyeeripRELE BEdiieN. ADE eRIMpAWIdheLthe faria dfmandhesisunds of
th h t -
furt hor Shsolt 16 it 0 kit J5oSfREREP odiol, Rbdutel Sl rRRtof{chs

f or mul a didstbesorarafl t amd r ehixtures cofpaisxtérepmers. t Maef opraskat | imgerdioscr i bed
above, and their salts, solvat es and si ol o i ca funct i

der i vat iaf6empasaes &fithess h%mrﬁ: g EBerrarase s b PaPERE TEner to
the gse tShey! gy! kr?d%h tr‘ﬂ@tﬁodspﬂﬁ‘éﬁfﬁ?%ﬂ §pécificall
corrp05| t%ngﬁggegﬁ%R ﬁ gan HQT%E P¥> | 1 gands of the inventi géfh\ arg

sui t abl eleasribed in sdroe sasés.PPAR activity. Peroxisone proliferator-activated

receptors (PPAR). are transcription factors which 25 can be activated by
“ligands and belong to the class of nuclear hornone receptors. There are

three Pmm@@&@t‘ dHily JURAPRIbR 8altdBARIBEEIysantePRORAAI) dn wiecls greater
than that of the initial or basic compounds, particularly suitable for medical

15  applications. These salts must have a pharmaceutically acceptable anion or

~ cation. Suitable pharmaceutically acceptable acid addition salts of the compounds

of fhe invention are salts of inorganic acids such as. hydrochloric acid,
hydrobrornic, phosphoric, metaphosphoric, nitric and sulfuric acid, and of organic

acids such as, for example, acetic acid, benzenesulfonic, benzoic, citric,

20  ethanesulfonic, fumaric, gluconic, glycolic, isethionic, lactic, lactobionic, maleic,
malic, methanesulfonic, succinic, p-toluenesulfonic and tartaric acid. Suitable
pharmaceutically acceptable basic salts are ammonium salts, alkali metal salts
(such as sodium and potassium salts), alkaline earth metal salts (such as
magnesium and ca!lcium salts), and salts of trometamol (2-amino-2-hydroxymethyl-

25  1,3-propanediol), diethanolamine, lysine or ethylenediamine.

Salts with a pharmaceutically unacceptable anion such as, for example,
trifluoroacetate likewise belong within the framework of the invention -as useful
intermediates for the preparation or purification of pharmaceutically acceptable

30  salts and/or for use in nontherapeutic, for example in vitro, applications.

" The term “physiologically functional derivative” -used herein refers to any

physiologically tolerated derivative of a compound of the formula 1 of the invention,




“are’encoded by different genes (Peroxisone proliferator-activated receptor
(PPAR): structure, nechani sns of activation and diverse functions: Mtojinma.
K, Cell Struct Funct. 1993 Cct; 18(5)8 267-77). 30 Two variants of
PPARgamma exi st, PPARgamal and gamma2, which are the result of -

aI ternati ve use of pronoters and differential nmRNA splicing (Vidal-Puig et

est., K 97: 3-25Q1,. .1996 Different PP VE erent
t| ssue q@f?ﬁ?mﬁﬁ?%ﬁsﬁdwﬁﬁgﬁﬁﬁ ”Em?ﬁr%tt'%h W%m{ﬂ%&l @ qu rf”e The
PPARS pl yusdre a%le k@ kSrmh TdikesdtyQSinaRHERY & @cfzmbbﬁncﬂ @@tﬂfh@ﬁbrﬁml@ﬂ or dnar ge
nunber of genes, roducts of which genes are directly or indirectly

cruci al |qptﬁvavmtaédhtert ¢repf.d and car bohydrate metabolism Thus, for
exanpl'e, PPARal pha receptors play an inportant part in the r'egul ation of
fatty acid catabolismor |ipoprotein netabolismin the liver, while 5

‘PPARBaW%y%l@giuéllyaMn(:t[bﬁdloﬂémﬁbtfv@é Ayaipdledé prodrogs affithg canlnmmumisceﬂ |
differenti'ation. I'n addition, however, PPARs are al so jnvol é%d in tu;h
ich

regul at itBf |BYeﬂt}@@nﬁsdi%ﬂbﬁﬂy@rcﬁWRi%l inpioSkagdaset aln GhrmnyhaRgsBu
are not {Hqy eg 76010 A@d%&s%%‘%@?ﬂéﬂ%ﬁ@ﬁ i Vil @'t aTEIABSUAS BF thEhe

activity o erent yvarlousfaty acids, fatty

aci d derihventione T hase psydruhe may thenseipsbalactive erargti ng extents. For
rel evant reviews about functions, physiological effect and
pat hophysi ol ogy, see: Joel Berger et al., Annu. Rev. Med. 2002, 53, 409 -

43540Ti ”ﬁé‘é’or‘ﬁfvbﬁ% ﬁi‘ thal mve]ntldHEr‘F'lay g&%@xnsﬁﬁ%noﬂ@'po gﬁﬁ@r Neus forn®, for550;

Steven. I ewe Recent Prog Horm Res. 39-63. The present .
i nvent i examplatas amDrpbaqlmtmmﬂs curstallm fp@ﬂymmr@hpusdpfram Allf pelympsphgitsul at i ng

the actiyvit PPARs .t he P Rgama.
Dependi g "8% Qc*hﬁ‘enﬁambatir' ) (Hr | fryenfi ﬁ@ %%%Gﬁh’gﬁ @Rahgn%@?rgl%f are
sui tabl Eimf/éﬁtuotn%dé:%aéftﬁfﬂera@pa&trcﬁlth@nwemenhyl axis of the indications
descri.bed hereinafter, and for a nunber of other pharnmaceuti cal

applications connected thereto (see, for exanple, Joel Berger et al.,

A0t 1 fbogh0%G pofl 0 (3Tt ekBhlth 198 moobindlr e
the formula | as described above, and their salts, solvates and physiologically

. functional derivatives as described herein.

Use

.20
This invention relates further to the use of compounds of the formula | and their
pharmaceutical compositions as PPAR ligands. The PPAR ligands of the invention
are suitable as modulators of PPAR activity.
Peroxisome proliferator-activated receptors (PPAR) are transcription factors which

25  can be activated by ligands and belohg to the class of nuclear hormone receptors.
There are three PPAR isoforms, PPARalpha, PPARgamma and PPARdelta, which
are encoded by different genes (Peroxisome proliferator-activated receptor:
(PPARY): structure, mechanisms of activation and diverse functions: Motojima K,
Cell Struct Funct. 1993 Oct; 18(5): 267-77).

30 Two variants of PPARgamma exist, PPARgamma; and gammay, which are the
result of alternative use of promoters and differential mRNA splicing (Vidal-Puig et
al. J. Clin. Invest., 97:2553-2561, 1996). Different PPARs have different tissue
distribution and modulate different physiological functions. The PPARs play a key




" Kliewer et al., Recent Prog Horm Res. 2001; 56: 239-63; Jean-Charles

. Fruchart, Bart Staels and Patrick Duriez: PPARS, Metabolic D sease and
Arteriosclerosis, Pharmacol ogi cal Reskarch, Vol 44, No. 5, 345-52; 2001;
Sander Kersten, Beatrice Desvergne & Walter Wahli: Roles of PPARs in
heal t h and di sease, 25 NATURE, VOL 405, 25 MAY 2000; 421-4; |nes Pineda

T Gyl Ch | Ch
Srners: TPl ByTeHS gt oF heoieSttbh R BT aa cu gty & S B 800 B onal
control diQuighh Ebﬁéé abé agbBLor Qdfréc@bﬂcldﬂyﬁhmwbedl% iR@Ghd 2fSoRRiFhie

Compounds of t pe are ‘particul arlg suitable for the treatnent and/or
30 pr evanelabolisn. Ihus fargmmeles RtARalphy reespiomsatlaysniimpeeaat kA Hbie

o o7 el e, e L RRARR & OB MHEbISAIRSHEI Y Syl ved

prevent ipmAREakitga %ecmednaﬁy apgolvedt éer té)@rrmlet l‘h Feayulatingl aadipegeecedl i n
this connection are - hyperglycen a nmprovenent in_i q_ﬁ;l i n_resistance,

O nproxﬁbﬁ%rﬁnttamprgﬂuafwéhqrbmvw PPA%r@f@e@'ﬁ%ﬁVQ&YEQ etSarRauialianeol cel | s
- prevenpion &Eeﬂ?}%ﬁﬁml&(ﬁ'ﬂal Qé’sl%%gm ﬁﬁugf OHAELS WilCR- an@’srldtphﬁ e ts and

their sequel aé s erosclerosis, coronary

di sease, cdgﬁéﬁi@ﬁowalsmxlﬁmmdlratermemmd enetabelssschhélactwihpsé diffewent RBARSs
restricte ereto ich are characteriz by one aor nore_of t oIIovmng
f act or s:can ?gﬂ" I“i?é% By |V@F‘9H%r ¥ %‘B‘ﬁ%e %’ %‘F'B’nge”\‘ﬁ‘t&ﬁspagq 5’2'?1?

pl agge c'b%ﬂddrﬂ'sytﬁﬁfdrﬁﬁg GORGRBL EGT teddVant TeliOWs FBeout AMcEBRS, rp‘iﬂymologlcal

- concentration

effect: and pathophysiology, see: Joel Berger et al., Annu. Rev. Med. 2002, 53, 409
— 435; Timothy Wilson et al. J. Med. Chem., 2000, Vol. 43, No. 4, 527-550; Steven
Kliewer et al., Recent Prog Horm Res. 2001; 56: 239-63.
The present invention relates to compounds of the formula | suitable for
15  modulating the activity of PPARs, especially the activity of PPARalpha and
PPARgamma. Depending on the modulation profile, the compounds of the formula
| are suitable for the treatment, control and prophylaxis of the indications described
hereinafter, and for a number of other pharmaceutical applications connected
thereto (see, for example, Joel Berger et al., Annu. Rev. Med. 2002, 53, 409 —
20 435; Timothy Wilson et al. J. Med. Chem., 2000, Vol. 43, No. 4, 527-550; Steven
| Kliewer et al., Recent Prog Horm Res. 2001; 56: 239-63; Jean-Charles Fruchart,
Bart Staels and Patrick Duriez. PPARS, Metabolic Disease and Arteriosclerosis,
Pharmacological Research, Vol. 44, No. 5, 345-52; 2001; Sander Kersten,
Beatrice Desvergne & Walter Wahli: Roles of PPARS in health and disease,
25 NATURE, VOL 405, 25 MAY 2000; 421-4; Ines Pinéda Torra, Giulia Chinetti,
' " Caroline Duval, Jean-Charles Fruchart and Bart Staels: Peroxisome proliferatof—
activated receptors: from transcriptional control to clinical practice, Curr Opin
Lipidol 12: 2001, 245-254). ‘
Compounds of this type are particularly suitable for the treatment and/or
30 prevention of
1. - disorders of fatty acid metabolism and glucose utilization disorders

- disorders in which insulin resistance is involved



“ -l ow ApoA-'I i poprotein concentrations - high LDL chol esterol

concentrations - small dense LDL chol esterol particles 20 - high ApoB
| i poprotein concentrations 4. Various18ther conditions which may be
associated wth the nmetabolic syndrone, such as: - obesity (excess

wei ght), including central obesity 25 - thronboses, hypercoagul abl e and
pr ot hr onpot. tates.(arterial, and enous) - .hi I g){ r r eart
fail ure%ubl’?%fg‘?s f"&‘%“té'ﬁaﬁﬁp%c'?lb/upypﬁo# q'@@?&?cf@&%’ﬂ@#@% @ve}e@l%iﬁot\%f F]hgeh
nyocardi al i nfefueldeOassodiRed triewite, heart di sease or cardi omyopathy 30 5.
Ot her disorders or conditions in which inflanmatory reactions or cell

di f f er ent i Rertinularsaspests iptaissoanpetiomgst ved are: - at herosclerosis such as,

for exanpl e (%te&éw gst ricted thereto), coronary 11 sclerosis including
angi na pector ocardial infarction, stroke vascular restenosis or

reocgl-usi on qhippdNemeritiih aneukhoesistzoee| di seases such as, for exanple,
Crohn's disease and ulcerative colitis 5 - pancreatitis other inflanmatory
states retinowsevamerfiipgiucosetplefanashs | i ponat ous carci nonas such as, for

exanple, lip W and neopl asns such as, for exanple
- FIRCERIF S A aplgcaheeehs

(but not res carcinomas of the gastrointestinal tract, of
cthe liver, - ofprebentiin ofamyicro- and microvascuiar disorders

10 3. Dyslipidemias and their sequelae such as, for example, atherosclerosis,
coronary heart disease, cerebrovascular disorders etc, especiélly'those (but
not restricted thereto) which are characterized by one or more of the follow'ing
factors:

_ - high plasma triglyceride concentrations, high postprandial plasma

15 triglyceride concentrations,

- low HDL cholesterol concentrations

- low ApoA lipoprotein concentrations

- high LDL cholesterol concentrations

- small dense LDL. cholesterol particles
20 - high ApoB lipoprotein concentrations

4 ‘Various other conditions which may be associated with the metabolic

syndrome, such as:

1

obesity (excess weight), including central obesity
25 - thromboses, hypercoagulable and prothrombotic states (arterial and
venous) |
- . high biood pressure
- heart failure such as, for example (but not restricted thereto), following
myocardial infarction, hypertensive heart disease or cardiomyopathy
30 _
5. Other disorders or conditions in which inflammatory reactions or cell
differentiation may for example be involved are:
- atherosclerosis such as, for example (but not restricted thereto), coronary




“tract and of the pancreas, endocrine tunors, carcinomas of the |ungs, of
the kidneys and the urinary tract, of the genital tract, prostate
carcinomas etc - acute and chronic nmyéftoproliferative disorders and

I ymphomas 15 - angi ogenesi s - neurodegenerative disorders - Alzheimer's
di sease nultiple sclerosis - Parkinson's disease 20 - erythemat o- squanous
der mat oses such as, .for exanple oriasis - ne._vul garj s, ot her skin
i sor der o andARPR BRSOk Rl B ibeerr AT AR AR RSy " Prar |
eczenmas and RRMEQAEFdBtbhSsigbr ARIdisidd S such as, for exanple, seborrheic
dermatitis or photodermatitis - keratitis and keratoses such as, for

exanpl e, seb@hroricdnflesrmatnsy bowebdiseasexsveh asder exampla, bR sidissase
phot o- i nduce%qﬁéigér%%?%g%tﬁerat osis follicularis - keloids and kel oid

prophyl axi s ng condyl omata or condyl omata acum nata 30 -
hureg papil | gEmcvddtiik (HPV) infections such as, for exanple, venereal
papillomata, viral warts such as, for exanple, nolluscum contagi osum
teukopl aki a -Otheripllammaienyflaieses such as, for exanple, Lichen planus 12
skin cancer Srﬂﬁﬁopfzﬁh for exanple, basal-cell carcinomas, nelanonmas or
cut aneous T-cell yn\ﬁhomas | ocal i zed benign epidermal tunors such as, for

exanpl e, ker adipteyeneell tuemirsler mal naevi 5 - chil bl ai ns
- lipomatous carcinomas such as, for example, liposarcomas
10 - solid tumors and neoplasms such as, for example .(but not restricted
| thereto), carcinomas of the gastrointestinal tract, of the liver, of the biliary
tract and of the pancreas, endocrine tumors, carcinomas of the lungs, of the
kidneys and the urinary tract, of the genital fract, prostate carcinomas etc
- acute and chronic myeloproliferative disorders and iymphomas
15 - angiogenesis
- neurodegenerative disorders
- Alzheimer's disease
- multiple sclerosis
- Parkinson’s disease
20 - erythemato-squamous dermatoses such as, for example, psoriasis
- acne vulgaris |
- other skin disorders and dermatological conditions which are modulated by -
PPAR |
-~ eczemas and neurodermitis .
25 - - dermatitis such as, for example, seborrheic dermatitis or photoderrﬁatitis
- keratitis and keratoses such as, for example, seborrheic keratoses, senile
keratoses, actinic keratosis, photo-induced keratoses or keratosis follicularis
- keloids and keloid prophytaxis
- warts, including condylomata or condylomata acuminata
30 - human papilloma viral (HPV) infections such as, for example, venereal
papillomata, viral warts such as, for example, molluscum contagiosum,
~ Jeukoplakia |
- papular dermatoses such as, for example, Lichen planus




“ high blood pressure syndrone X polycystic ovary syndrone (PCOS) asthma 10
- osteoarthritis - lupus erythematosus (LE) or inflanmmatory rheunmatic

" disorders such as, for exanple, rheu@toid arthritis - vasculitis -

wasting (cachexia) 15 - gout - ischem a/reperfusion syndrone - acute
respiratory distress syndronme (ARDS) Formul ati ons 20 The anpunt of a
conpound of fornmu necessa to achleve the, desired bi fect
depends on asx‘tﬂﬂ"}épc%ﬁ‘ Sw%taﬁ’rs}%r @5?%%@’5@@% %3;58'8PF138 n@%%ﬁ% (gl{losen
the intended digghedReT-BBAROIhGASE Ni stration and the clinical cond| tion of
the patient. The daily dose is generally in the range from 0. 001 to 25
100 ng (typi daa:alyeﬁrbamlgnoapldgrmal omnag) speh afyfoanexaseplekikested ﬁffﬁ@
bodywei ght, for e 0.1-10 rrg/ kg/ day. An intravenous dose nmay be, for
exanple, in tqpéde Pﬁg’geﬁromo 001 to 1.0 ng/ kg, which can suitably be

.. adni gi st ered dhfiblaifsusi on  of 10 ng to 100 ng per kilogram and per mnute.

Suitable infusion solutions for these purposes may contain, for exanple,
fromo0.1 ng thighology, pregyitéal Iy from 1 30 ng to 10 ng, per nilliliter.

Si ngl e doses%gr&ﬂ oba in, for exanple, froml ng to 10 g of the active

I ngredi ent. us, anpul es for injections may contain, for exanple, froml
g to 100 ny,palyuystic byag-slosleohe(RUGE) ons which, can be administered

orally, suE:h aaS%ﬁmLor exanpl e, capsules or tablets, may contain, for 13

10 - osteoarthritis

- lupus erythematosus (LE) or inflammatory rheumatic disorders such as, for
example, rheumatoid arthritis
- vasculitis
_ - wasting (cachexia)

15 - gout
- ischemia/reperfusion syndrome
- acute respiratory distress syndrome (ARDS)

| Formulations
20
The amount of a compound of formula | 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 0.001 mg to
25 100 mg (typically from 0.01 mg to 50 mg) per day and per kilogram of bodyweight,
for example 0.1-10 mg/kg/day. An intravenous dose may be, for example, in the
range from 0.001 mg to 1.0 mg/kg, which can suitably be administered as infusion
of 10 ng to 100 ng per kilogram and per minute. Suitable infusion solutions for
these purposes may contain, for example, from 0.1 ng to 10 mg, typically from 1
30 ng to 10 mg, per milliliter. Single doses may contain, for example, from 1 mg fo
| 10 g of the active ingredient. Thus, ampules for injections may contain, for
example, from 1 mg to 100 mg, and single-dose formulations which. can be

administered orally, such as, for example, capsules or tablets, may contain, for




- exanple, fromO0.05 to 1000 ny, typically fromO0.5 to 600 ng. For the
therapy of the abovenentioned conditions, the conpounds of forrmula |I may
be used as the compound itself, but fBey are preferably in the formof a
pharmaceutical conposition with an acceptable carrier. The carrier mnust,
~of course, be acceptable 5 in the sense that it is conpatible with the

other ingredi,ents o he osi tian_an [ not f jent's
heal t h. F_E!ﬁ’r f"?@r 69%’(0&8@@}9, itwlﬁ?lﬂlaf%?mqﬁﬁd%o?&@mL#oarntggitbgf;a fEéFr ably -
fornul attpd aMdvBnidhEioRedROHAMOAS, eStdtabeuritRset fdriulLk aay be ased ad il et

whi ch may contain fromO.05%to 95% by wei ght of the active ingredient.

O her preanmpag iiseif] youictheye afabereip@dly nay the emnsef pe phargdreutica| udi ng
ot her' 10 ds..of f . ' i £ th
Chvent | PRI Wt Aclbie cal . PHECHREE UL COTRATHE pERsyabic e

whi cl egpené isahéy tiensissdompsdtibie withght fighemiggediients ©f tiie bompasitfenalnulgi cal |y
accept able carriers and/or, excipients. 15 Pharmaceuti.cal (io Si f}iﬁ%ns of
the | nvanipbhaemial farde patiertimnesity T he carmer Baye a Solid o6 &1 IABebPAIR (1 or

] | hl i ' . | .

exanpl € %ﬁ[%ﬁ?gﬁéﬁ%éfgﬁ?%gﬁfeg%ﬂ{ fHe &drRbodPaR a.%m@lé%éb?ﬂﬁ%%mpie as a

i ntranus I ntravenous) admnistration, although the
nost suithblet,ewhicHema$ cadtdimifisinm &059% tdePihdsy weighialf thedioliveluagredians. on t he

t | ity of th dition to be treated and op.the.nat f th
50 comp ot BharBadaiticall Geb Subsiiersmay ikefledte Reh HAGHBE S ot oo
sl oWy I lRARRINAR! STbAhUIANS TAE PhaRfbesdticH EBpobiions DR RYIENnEN CBA be

invention. Preference is given to acid- and gastric_juice-resistant
f'or nul atprodscedshy oakl &f tbe dnomgspharsiasestical m@t?-@dgt whichj egseatialbhpengst

| ﬁ;ljlr 3158 oﬁfﬂﬁhﬁt ﬁgﬂogta&?e@?%ﬁ% ﬁ/ﬁ%Kéb%ﬁa(goﬁﬁéigﬁlﬁo%@E{Oq%%?%rrigr naer{dfé%rcryl I C

aci-d 2%@pientst hyl nmethacrylate. Suitable pharmaceutical preparations for
oral adm nistration may be in the formof separate units such as, for
exanpl e, capsul es, cachets, suckable tablets or tablets, each of which

COnh 0 e A bodiotl e BATRRAOR LR B Suienf i B et o
té)pical_, peroral (for example | sublingual) and parenteral (for example
subcutaneous, intramuscular, intradermal or intravenous) administration, although
the most suitable mode of administration depends in each individual case on the
nature and severity of the condition to be treated and on the nature of the

20 compound of formula | used in each case. Coated formulations and coated slow-
release formulations also belong within the framework of the invention. Preference
is given to acid- and .gastric juice-resistant formulations. Suitable coatings resistant
to gastric juice comprise cellulose acetate phthalate, polyvinyl acetate phthalate,
hydroxypropyimethylcellulose phthalate and anionic polymers of methacrylic acid

25  and methyl methacrylate.

Suitable pharmaceutiéal preparations for oral administration may be in the form of

" separate units such as, for example, capsules, cachets, suckable tablets or
tablets, each of which contain a defined amount of the compound of formula |; as

30 powders or granules, as solution or suspension in an agqueous or nonaqueous
| iiquid; or as an oil-in-water or water-in-oil emuision. These compositions may, as

~ already mentioned, be prepared by any suitable pharmaceutical method which

includes a step in which the active ingredient and the carrier (which may consist of




“liquid;, or as an oil-in-water or water-in-oil emnulsion. These conpositions
may, as already nentioned, be prepared by any suitable pharnaceuti cal

met hod which includes a step in whichthe active ingredient and the
carrier (which may consist of 14 one or nore additional ingredients) are
brought into contact. The conpositions are generally produced by uniform

hel'y i Gaoss preREndr e Gis L HORRt I ot A Loty o’
necessargéne'{é] roBQEe&W@MR)mﬁah@Mo%o@eﬁéob@ rixMUEEthedNcibenpyasdieng or 5

nmol ding ™a po er or granules of the conmpound, where appropriate with one or
nor e addfwth amqmd agd/ed ﬁaalysiw@@dr@ob@ sefriarapfiet wh@arihadorgd%uéébawd if

tabl eting the ram. s ﬁ,ﬁg@ & powder
or gran &?SSWer BFO%ni[ﬁg ?%Hcigpctf]ﬁ Héb&gg tw)gan [ negt di | uent
and/ gr onéld af’fM\@derS@rf @mesa@f Itrv/@/cdnmha; me@@@m@nam veiths oneadnl e
machi ne. Mol ded tablets can be produced 10 nol di n[gq& he co und whi ch

i s in poneksadditional Aagresients. s@@ﬁétﬁ%ﬁﬂﬁa@ﬁtﬁ ‘Pl%ﬂf pe prodlined By ngihe a

sui t abl e

per or al GCOBTRgn g BB i uch s 5, olefie 3 iR & giprifs M‘%"Le

cont ai nb@p(;@;mmemixedi mﬂtrt?rairblrmlek glitantyiindrt dlllﬁértt\mdllorg:;nm(um'mmneysstfac@se and
gum ar abi ¢ t ragacant past es whic ' th
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20 preferably s er| queous preparatlons of a conmpound of formula I,

whi ch ariguidodikfest,dblaysuitableomachiniet h t he bl ood of the intended recipi ent .

- These preparations are preferably adnministered intravenously, although
adm nistration may also take place by subcutaneous, intranuscular or

i nt r aderpdryiakafidal O bondhesittory eRAlCAt | s Qﬂmb[mrﬁfrer@@bmbqsob:m@)d by
m xing the conpound with water and neking the 25 resulting \spgl ution sterile

and i sotasimigistvetion sonerrisel sijekebletablets rﬁ%ﬁh tcogkain ¢ cempound \pk fesrgwa |
genggal | ¥ Canh A dhrlg. HBrfatly LRicrddPhndEy At abid BF tRRfc4AtC URP BaEkiles

which comprise the compound in an inert base such as gelatin and glycerol or

sucrose and gum arabic.

Pharmaceutibal compositions suitable for parenteral administration comprise

.20 preferably sterile aqueous preparations of a compound of formula |, which are
 preferably isotonic with the blood of the intended recipient. These preparations are
preferably administered intravenously, aithough adminisiration may also take place

by subcutaneous, intramuscular or intradermal injection. These preparations can
preferably be produced by mixing the compound with water and making the

25 resulting solution sterile and isotonic with blood. Injectable compositions of the

“invention generally contain from 0.1 to 5% by weight of the active compound.

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

butter, and shaping the resulti_hg mixture.




" Pharmaceutical conpositions suitable for rectal admnistration are

preferably in the formof single-dose suppositories. These can be produced
by mixing a conpound 30 of the fornul 251 with one or nore conventi onal
solid carriers, for exanple cocoa butter, and shaping the resulting

m xture. ' 15 Pharnmaceuti cal corrposi t [ ons sui table for topi cal use on the
skin ar refera n for cre otion spray,
aerosol rcheugﬁ%/rqoé'?%o%'ﬁ Q@& pe oﬂatﬂkoﬁkéﬂ 8y Py % tbfy n

pol yet h)’théﬁ‘@rn@b?%ﬁitﬁlenﬁ'c@é’é]ﬁ' ﬁm@ﬁdpgﬁarbs@@yl 88 soPbr @mamemﬁ.cafcatrhese
substances. The active |ngred|ent is generally present in a 5 concentration

of fromlke used ars Retiplateing tanalin, palyetniens iohicols, alenhoisanpicemiisalions 5 to

compos: (ToHe GurPiEpEhEbE 3ubRBnkds 1R« BRRNBIig TP gBRRRM chdsent i,

pl asger sconeenftafisre of folbletd 06% BY weidig-dfethan @dr@ﬁcﬁslﬁmntfal%xample from
patient's_epi der ms. Such plasters suitably contain the active ingredient

in an adu@d2%sol uti on which is buffered where appropriate, dissol ved
and/ or dispersed in an adhesive or dispersed in a polyner. A suitable
active ingredient concentration is about 1 %to 35% preferably about 3%to
15% A Trantderiadadpdsistratibn isyalse gossiblehéreertriaceutica) roedipsssttions smétabbl eased
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benefi ci a sugar tabolism 'in 0 particular they
| oner t Hbetactlgda mgmdtda@t Ilreaelacate@uarwlldmrt whidh isdnufieed m’r@o@r&ppmpreﬂid

treat ment.. |abet S and rteriosclerosis.a r equal ae
ther eor dissaiyes Aoles A iFend Tn AR adina AE PSRk Bafic S epRe

i nventi %t:@érhd?édi%ﬁﬂb@hcférﬂfa@ldnaé aBeuT %I tB SBP/H‘fpr’éﬁérablly ammhs%mm B%. #or e
further pharnacol ogically active substances which or exanpl e

f avor ablpariéguiacpesabilityes deoihe: ashiver m%@@fst%be de@afsa%rby 9leciriEagpert
assqgl ato?qontophoresrs as described, for example, in Pharmaceutical Research, 2(6): 318

(1986).

The compounds of the formula | are distinguished by favorable effects on
metabolic disorders. They beneficially influence lipid and sugar metabolism, in

20 particular they lower the triglyceride level and are suitable for the prevention and
- treatment of type Il diabetes and arteriosclerosis and the diverse sequalae thereof.

Combinations with other medicaments

25 The compounds of the invention can be administered alone or in combination with
one or more further pharmacologically active substances which have, for example,
févorab!e effects on m'etabolic disturbances or disorders frequently associated
therewith. Examples of such medicaments are |

1. medicaments which lower blood glucose, antidiabetics,

30 2. active ingredients for the treatment of dyslipidemias,

3. _antiatheroscierotic medicaments,
antiobesity agents,
antiinflammatory active ingrédients

o> o &

active ingredients for the treatment of malignant tumors




“therewi th. Exanpl es of such nedicanents are 1. nedi canents which | ower

bl ood gl ucose, antidiabetics, 30 2. active ingredients for the treatnent

of dyslipidenias, 3. antiatherosclerof®c nedicanents, 4. antiobesity

agents, 5. antiinflamatory active ingredients 6. active ingredients for

the treatnment of malignant tunors 16 7. antithronbotic active ingredients
ents for the tr nt of high blood pressure 9. active

8. active Lngredi at

i ngr edi ent 2 f%&’ﬂ?rﬁ@qort'éﬁc%%fn%?'ﬁ@%ft failure and 10. active ingredients
for the trgatymot idfdbRhiPlor b st FPigH bleatiippassuré caused by di abet es
or associated wth diabetes. They can be conbined with the conpounds of the

i nvention Bf adtiwefingradieats for the aatrmenticdhepgfadureyaish gi stic i nprovenent in

the effect, Administration of e | i edi : i i iy t ake
place eit hg?'wvge'ﬂgﬁi’ &édfﬂrn{hgt }%%Hd%ﬁto? n@ ﬁ{er ﬁ%@%‘fg@e@ i Eg‘ﬁ}gﬁ%nts to the
patignt or indusedberdrisites onbswiisted wittodiabefes.n which a plurality of
active ingredients are present in one pharnmaceutical preparation. Exanples

whi ch may be nentioned are: 15 Antidiabetics Suitable antidiabetics are

di scl osegd. § 4 At ' 0 c Fy hei USP
bi ot onanyora T PR B & Sorpruh RE et oBhfon,bF e toirhbnen
Rockvi | lar@€lar foknd sghagaticamprovamelet ial thei effadt.i Admimistratiopudf thezactive

deri vat | h as, f le, . .
Aol dr a( IGTeSIRI GAMBINNES CER KR PFRS TIG. b Sebetile, ssBingTafisn gfoine
recqpt OFac@NQWh@fe@[%%%oggﬁgsﬁér%# ih IR 0P dABirtion! Freduéterin awsion|ze,

those discl ose _ 871 of Novo Nordisk A/S. The orally effective
hypog! y qéuriatityasftactiee iimgredigintnare presenide, oner iasmageytical preparation.

Examples which may be mentioned are:
15  Antidiabetics

Suitable antidiabetics are disclosed for example in the Rote Liste 2001, chapter 12
or in the USP Dictionary of USAN and International Drug Names, US
Pharmacopeia, Rockville 2001. Antidiabetics include all insulins and insulin
20 derivatives such as, for example, Lantus® (see www.lantus.com) or Apidra®, and
other fast-acting insulins (see US 6,221,633), GLP-1 receptor modulators as
described in WO 01/04146 or else, for example, those disclosed in WO 98/08871
of Novo Nordisk A/S.
The orally effective hypoglycemic active ingredients include, preferably,
25_' sulfonylureas, biguanides, meglitinides, oxadiazolidinediones’, thiazolidinediones,
glucosidase inhibitors, glucagon antagonists, GLP-1 agonists, DPP-IV inhibitors,
potassium channel openers such as, for example, those disclosed in
WO 97/26265 and WO 99/03861, insulin sensitizers, inhibitors of liver enzymes
.involved in the stimulation of gluconeogenesis and/or glycogenolysis, moduiators
30 of glucose uptake, compounds which alter lipid metabolism and lead to a change
in the blood flipid composition, compounds which reduce food intake, PPAR and
PXR modulators  and ac_tive ingredients which act on the ATP-dependent

" potassium channel of the beta cells.




" 25 sul fonyl ureas, biguanides, nmeglitinides, oxadiazolidinediones',

t hi azol i di nedi ones, gl ucosi dase inhibitors, glucagon antagonists, G.P-1
agoni sts, DPP-1V inhibitors, potassidifi channel openers such as, for
exanpl e, those disclosed in WD 97/26265 and WD 99/ 03861, insulin
sensitizers, inhibitors of liver enzymes involved in the stinulation of
gl uconeogenesi s and/ or gl ycogenol ysis, nodul ators 30 of glucose uptake,
conpounds which alter lipid nmetabolismand |ead to a change in the blood

l'i pi d cqApegRét bRbodeEROBRABeMHVGhtibadure Esgoumndsaks, tHePARramd | Pate
nodul ators and active ingredients which act on the ATP-dependent potassium
channel asimipiséenegtin ceabinatiopwith sy enbodi ment of the invention, the
conpounds of the formula | are admnistered in conmbination with insulin. 5
I n one enbodi nent of the invention, the conpounds of the fornula I are
-admi Bi stlar efei smbodimaertt bbnthei invesitibs} dhe esompoudds rdfl thenderrhalpat i aregl ucose

ducti such , for examle, gl h h | Lnhibit : WO
b1/ s430GmiDEedobecambiRston vl sdbstarses Mk 20TUSNES0 BPREUG SNCASE one
od f | ;o reit) .
embodi W&du&t%%ﬁ@ﬂg%%r @xahﬁﬂe,ugwgg;é‘n plﬁfs@h@ U FiHbiRsts| BeelWO

combi natiton w onylurea s f'or exarnpl e, tol butam de,
gl i benc|CHi®4300, VOi /2968640 WG 03BP4923aVQ B3/6849 8 DN 0¥ M0418%e conpounds

f the f | [ I ni st di i nati it i ' di ent
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repaglinide. In one enbodi nent,. the conpounds of the formula I are
adm ni stodipite ar glroempiridat i on with a bi guani de such as, for exanple,

LT O R, ob®, A0S, RO Py SRR o, b ehiiiteh e

repagl i Hodebinabr withae stibedhgrediont Whictcacpaumitie ATP-depehdemipaiassiame

adm ni stered in ‘ . . .
channel of the beta cells, such as, for example, tolbutamide, glibenclamide,

15 glipizide, glimepiride or repaglinide. |
In one embodiment, the compounds. of the formula [ are administered in
.combination with a biguanide such as, for example, metformin.

In a further embodiment, the compounds of the formula | are administered in
combination with 2 megilitinide such as, for example, repaglinide.

'20_ ‘In one ,embodimént, the compounds of the formula | are administered in
combination with a thiazolidinedione such as, for example, ciglitazone,
pioglitazone, rosiglitazone or the compounds disclosed in WO 87/41097 of Dr.
Reddy's Research Foundation, in particular 5-[[4-[(3,4-dihydro-3-methyl-4-0x0-2-
quinazolinylmethoxy]phenyllmethyl]-2,4-thiazolidinedione. |

- 25 In one embodiment, the compounds of the formula | are administered in
© combination with a DPPIV inhibitor as described, for éxam'ple, in W098/19998,
WO099/61431, WO99/67278, WOQ9/67279, WO01/72290, WO 02/38541,
WO003/040174, in particular P 93/01  (1-cyclopentyl-3-methyl-1-0x0-2-
pentanammonium chioride), P-31/88, LAF237 (1-[2-3-hydroxyadamant-1-

30 ylamino)acetyi]pyrrolidine-2-(S)-carbonitrite), TS021 ((2S, 45)—4-ﬂuoro-1-[[(2-_

' hydroxy-1,1-dimethylethyl)amino]-acetyl]pyrrolidine-2-carbonitrile o

monobenzenesulfonate).



itazone,

" conbination with a thiazolidinedione such as, for exanple, cigl
97/ 41097 of

pi oglitazone, rosiglitazone or the conpounds disclosed in WO
Dr. Reddy's Research Foundation, in rticul ar
5-1[4-[(3, 4-di hydr o- 3- net hyl - 4- oxo- 2-
quinazoliny[nethoxy]phenyl]nethyl] 2, 4-thi azolidi nedione. 25 In one

- enbodi h h
w th a DBPPOST BRIBGRTOE ! doeciealont dPe cedfpdfds Byl iubly Fome nat! o
W99/ 61%|n¥é@%6ﬁ2€&nb¥‘}@8ﬁ e 9, PPARYAARAL go2t0ch8a4 Lior sARBRNOA0174,

in particular P 93/01 (1-cyclopentyl-3-methyl - 1 0X0- 2- pent ananmoni um
chl ori derpSJthE@spngsplocMEm(l [ 2-[ 3- hydr oxyadamant -1 30

yl am no) acetyl ] pyrrolidine-2-(S)-carbonitrile), TS021 ((2S,
4S)-4-fluoro-1-[[(2-

hydr @xy-l4, bndi @ﬁttimyihrﬁeﬂwlﬂwemcmipcﬁmdtsybf pyer ddrinclilaet Zarealaldnnmtsteree in

nonobenzenesul f onat e) I n one enbodi nent f{? erni I}a
conpound‘é)"@ﬁm@m@ MMP@PPUE‘F% Wit &nnngikitogy § CEGWbﬁE%—t' '%V?rh a
PPARga . 5 In
one enbo rren% aﬁ%e%@ﬁggﬁﬁéﬁ;fﬁﬁﬁmpﬁ%rw aZIQiowe ag% mf@rdgg@?n

conbi natamwwﬂﬂomﬁﬁgmds with an inhibitory effect on SGT-1 and/or 2, as

di sclosed directly or indirectly for exanple in WO 2004/ 007517, WD
2004/ 052902 and WD 2004/ 052903. 10 In one enbodi nent, the conmpounds of the

forqyl a | 8he afPoRimES el '&onfdi’iﬁ%@abf MeWidhid B-arueasiisiasecd nini bi t or

such as, for exanple, mglitol acarbose. In one enbodi nent, the

~ conpoundenainatien fvwmnaa+g|u¢@ldﬁﬂﬁ inkibéere UL as ofebi example, wnightakde t han
one of the ,aforenentioned conpounds, e.g. in 15 conbination with a

sul fonyl%aE% fhd netfornin, a sul fonyl urea and acarbose, repaglinide and

et f or m|A, oh8s ehibddanehta il complounds, of kel formanel Medréoadiministered uini n and
troglitazone, insulin and | ovastatin, etc
combination with more than one of’ the aforementloned compounds e.g.
15. combination with a sulfonylurea and metformin, a sulfonylurea and acarbose,
repaglinide and metformin, insulin and a sulfonylurea, insulin and metformin,

insulin and troglitazone, insulin and lovastatin, etc.

Lipid modulators
20 |
In one embodiment of the invention, the compounds of the formula | are
administered in combination with an HMGCoA reductase inhibitor such as
-lovastatin, fluvastatin, pravastatin, simvastatin, ivastatin, itavastatin, atorvastatin,
rosuvastatin.
25
In one embodiment of the invention, the compounds of the formula | are
administered in combination with a bile acid reabsorption inhibitor (see, for
~ example, US 6,245,744, US 6,221,897, US 6,277,831, EP 0683 773, EP 0683
774).
30
In one embodiment of the invention, the compounds of the formula | are
administered ih combination with a polymeric bile acid adsorbent such as, for

example, cholestyramine, colesevelam.




* Li pid nodul ators 20 In one enbodi nent of the invention, the conpounds of
the formula | are adm nistered in conbination with an HM3CoA reduct ase

i nhi bitor such as |ovastatin, fluvasf@tin, pravastatin, sinvastatin,
ivastatin, itavastatin, atorvastatin, rosuvastatin. 25 In one enbodi nent
of the invention, the conpounds of the formula | are admnistered in
conbination with a bile acid reabsorption inhibitor (see, for exanple, US
6, 245, 744, US 6, 221,897, US 6,277,831, EP 0683 773, EP 0683 774). 30 In

one enbqgi gﬁ@t eﬁ‘fboﬁfﬂﬁer‘lt”bﬁ%bomvetnhénCQIE@%PH% o@idd hg ey mofmaulh &r&re
|

adm ni ster in conmbination with a polyneric | e aci d adsorbent such as,
for exadmhieisteredliesombinmdtios, wnﬂmam@m@m{ ahsprplien mhibitorsgHaserbedfor he

wtha dorile bt BODR0AT) on HBunThE Pesic® BenPAIRRL “Cuampi o im w0

0250827, or ezetim be, tiqueside, panmaqueside. 5 In one enbodinent of the
“invention, the conpounds of the formula | are adm ni stered | inbi nation

with an Inmneee@@pdﬂnm‘tdgéehhe( duentionr the appineounds of e fermyla 102€, one
enbodi mg n‘H 55%{8 gpc%grﬁmﬁ rbl(n{}ﬂ él?rLF?ﬂbr%cleBﬁﬁrranrgbéée o?%)daﬂ’lpléoﬂﬁ' nation

wi th bul I NSO ng agents (see

exanpl. eemgbﬁparona)e (Zunft HJ; et al., Carob pulp preparation for
treatment - of hyperchol esterol em a, ADVANCES | N THERAPY (2001 Sep-Cct),
'18(5), 230- 6.) Caromax is a carob-containing product from Nutrinova,

Nutgpti 9 SRECkAILLURRert, the compounds of the formula | are administered in
combination with buiking agents, preferably insoluble bulking agents (see, for
- example, carob/Caromax® (Zunft H J; et al., Carob pulp preparation for treatment
of hypercholesterolemia, ADVANCES IN THERAPY (2001 Sep-Oct), 18(5), 230-
6.) Caromax is a carob-containing product from Nutrinova, Nutrition Specialties &
15 Food Ingredients GmbH, Industriepark Hoéechst, 65926 Frankfurt/Main)).
Combination with Caromax® is possible in one preparation or by separate
administration of compounds of the formula | 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.
20
In one embodiment of the invention, the compounds of the formula | are
administered in combination with a PPARalpha agonist.
In one embodiment of the invention, the compounds of the formula | are
administered in combination with a mixed PPAR alpha/gamma agonist such as, for
25 example, AZ 242 (Tesaglitazar, (8)-3-(4-[2-(4-
methanesulfonyloxyphenyl)ethoxy]phenyl)-2-ethoxypropionic acid), BMS 298585
(N-[(4-methoxyphenoxy)carbonyl}-N-[[4-[2-(5-methyl-2-phenyl-4-
oxazolyl)ethoxy]phenyllmethyllglycine) or as described in WO 99/62872, WO
09/62871, WO 01/40171, WO 01/40169, WQ96/38428, WO 01/81327, WO
30 ' 01/21602, WO 03/020269, WO 00/64888 or WO 00/64876.

In one embodiment of the invention, the compounds of the formula 1 are

administered in combination with a fibrate such'as, for example, fenofibrate,




: conbl nati on wt

* 15 Food I ngredients GibH, Industriepark Hoechst, 65926 Frankfurt/Min)).
Conbi nation with Caromax(r) is possible in one preparation or by separate
admi ni stration of conpounds of the foR@ula | and Caronmax(r). Caromax(r) can
in this connection also be admnistered in the formof food products such
as, for exanple, in bakery products or nuesli bars. 20 In one enbodi nent

of the invention, the co ou. ds, of the fornula | are admnistered in
conbi natgBH" F'R C@f%ﬂtﬁaggﬁ%' gthi st. In one enbodi nent of the invention,
t he conpounds of the formula | are admnistered in conbination with a

m xed PPAR al pha/ gamma agoni st such as, for 25 exanple, AZ 242
(Tesagl ilharae, e(r@pdﬂnelzut- o?-the mventlon the compounds -of the formula | are

?EIE P?Zerﬂé %ﬁéﬁ'g ?’ﬁ’é{}"ﬁt hox Fﬁ‘lc agﬁg ﬁ@)é%{;rogl gﬂleﬁy?m d), BMS 298585

oxazgl yl ) et hoxy] phenyl ] met hyI ] gI ycine) or as described in WD 99/62872, WO
99/ 62871, WO 01/40171, WO 01/40169, W96/ 38428, WD 01/81327, WO 30
01/ 21602n wieosmbedzeent Wb the/ Gueston: the WBQBW@ qfnthsh doBRdT n@i%t of

the inve %ﬂ'ﬁ{ﬁt?rﬁgin %8&?;2&5}%?\ Wik ytf’E'flgrﬁmﬂaﬁor Wlﬁt(ﬁfr@é{réﬁlb)

conbi natd te such as or ex n brate, ---
----- 20 genfibrozil, clofibrate, bezafl brate In one enbodi nent of the

i nvention, the corrpounds f the fornmul are admnis co nbi nati on
with ni dBt PRE cemdpdiaentohcthe. nyentiopn %%@HP%W{IS dif %%%Pm@ﬂu of® t he

corrqgundgdnqé['stéé}%gg? @B@‘é}{fﬁ‘r ith ﬁﬁ'ﬂéﬂﬂﬁl%ﬁ n conbination with a CETP

i nhi'bitor torcetrapi in one embodi ment of the
i nvention, the corrpounds of the formula | are 10 administered in

in one emboglmen To'fntWebllr%voern’t:on, the compounds of the formula | are

administered in combination with an MTP inhibitor such as, for example,
implitapide. |

15
in one embodiment of the invention, the compounds of the formula | are

administered in combination with an antioxidant.

In. one embodiment of the invention, the compounds of the formula | are

20 administered in combination with a lipoprotein lipase inhibitor.

In one embodiment of the invention, the compounds of the formula | are

administered in combination with an ATP citrate lyase inhibitor.

- 25 " In one embodiment of the invention, the compounds of the forrﬁ_ula | are

‘administered in combination with a squalene synthetase inhibitor.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a lipoprotein(a) antagonist.

30
Antiobesity agents

In one embodiment of the invention, the compounds of the formula [ are




*I'n one enbodi nent of the invention, the conpounds of the fornula | are
adm ni stered in conbination with an MIP inhibitor such as, for exanple,
inplitapide. 15 In one enbodi ment of Zhe invention, the conpounds of the
formula | are admnistered in conbination with an antioxidant. In one

. enbodi ment of the invention, the conpounds of the fornula | are 20

adm ni stered,in conbi nati on wth | i popr.atein |ipase inhibitar n one
enbodi nEMipistenge I mﬁwﬁw,ﬂ "t”héa ﬁaﬁﬁguﬁl@%fw? é‘sfl%%fr?ﬁfﬁﬁ‘ﬂ?e'a @Sta{'

adm nistered in conbination with an ATP citrate |yase inhibitor. 25 In one
enbodi nent of the invention, the conpounds of the formula | are

‘adni ni stier eshe n ecabddimant, orthai tlurthes qwritivee isgiedipntade ifeRfiwia®Pe 197 one
enbodi nept .of, the.invention, the conpounds of the fornula | are

adni ni st flUsa@Bifbi nation with a |ipoprotein(a) antagonist. 30

Anti gbesity agents In one enbodi ment of the invention, the conpounds of the
formula | are 21 administered in conbination with a |jpase inhibitor such
“as, for iseaoper erabodigest, the furtes astive ingredient isHdbytiamRer active i ngredi ent
is fenfluram ne or dexfenfluramne. 5 In another enbodinment, the further
~active ingredient is sibutramne. In a further enbodi nent, the conpounds of
~ the fornul & flrthée cashivdiheneriad compeands oattherfomnhtla CART addiolstersdsin( see

- " Cocai ne- anphet am ne-regulated 10 transcript, i nfluences ener_gé%&e bol i sm

anxi et y Gomebigatian | witbnfeARlg Madeleters  AsgRawkocainegdgmghetanyjie e and
DS BTS2 ors Rt SRy MY gt e
Asakawa, A, et al., M.: Hormone and Metabolic Research (2001), 33(9), 554-558),
NPY antagonists, e.g. naphthalene-1-sulfonic acid {4-[(4-aminoquinazolin-2-
ylamino)methyl]- cyclohexylmethyl}amide hydrochloride (CGP 71683A)), MC4
agonists (e.g. 1-amino-1 2,3 d-tetrahydronaphthalene-2-carboxylic acid [2-(3a-
15  benzyl-2-methyl-3-0x0-2,3,3a,4,6,7-hexahydropyrazolo[4,3-¢]pyridin-5-yl)-1-(4-
chlorophenyl)-2-oxoethyl]-amide; (WO 01/91752)), orexin antagonists (e.g. 1-(2-
methylbenzoxazol-6-y1)-3-[1,5]naphthyridin-4-ylurea hydrochloride (SB-334867-
A)), H3 agonists (3-cyclohexyl-1-(4,4-dimethyl-1,4,6,7-tetrahydroimidazo[4,5-
, clpyridin-5-yl)propan-1-one oxalic acid salt (WO 00/63208)); TNF agonists, CRF
20 antagonists  (e.g. [2-methyl-9-(2,4,6—trimethyiphenyl)-QH-‘I,3,9-triazafluorén-4—
ylldipropylamine (WO 00/66585)), CRF BP antagonists (e.g. urocortin), urocortin
agonists, B3 égonists (e.g. 1-(4-chloro-3-methanesulfonyimethyiphenyl)-2-[2-(2,3-
dimethyl-1H-indol-6-yloxy)ethylamino]-ethanol  hydrochloride (WO 01/83451)),
MSH (melanocyte-stimulating hormone) agonists, CCK-A agonists (e.g. {2-[4-(4-
o5 chloro-2,5-dimethoxyphenyl)-5-(2-cyclohexylethyljthiazol-2-yicarbamoyl]-5,7-
dimethylindol-1-yt}acetic acid trifluoroacetic acid salt (WO 99/15525)), serotonin
reuptake inhibitors (e.g. dexfenfluramine), mixed serotoninergic and noradrenergic
compounds {e.g. WO 00/71549), 5HT agonists e.g. 1-(3-ethylbenzofuran-7-
yl)piperazine oxalic acid salt (WO 01/08111), bombesin agonists, galanin
30 antagonists, growth hormone (e.g. human growth hormone), growth hormone-
releasing compounds  (6-benzyloxy-1-(2-diisopropylaminoethylcarbamoyl)-3,4-
dihydro-1H-isoquinoline-2-carboxylic acid tertiary butyl ester (WO 01/85695)), TRH
agonists (see, for example, EP 0 462 884), uncoupling protein 2 or 3 rmodulators,




* yl am no) nmet hyl ] - cycl ohexyl net hyl } am de hydrochl oride (CGP 71683A)), MA4
agonists (e.g. 1-amno-1, 2, 3, 4-tetrahydronapht hal ene-2-carboxylic acid
[2-(3a 15 22

benzyl - 2- net hyl - 3- oxo- 2, 3, 3a, 4, 6, 7- hexahydr opyr azol o[ 4, 3-c] pyri di n-5-yl)-1-
(4- chl orophenyl)-2-oxoet hyl ] -am de; (WO 01/ 91752)) orexi n ant agoni sts

(e.g. 1-(2- nmethyl benzoxazol 1, 5] na ridin-4-yl

hydr ochlieplintieag@psts34ses.- f %)exﬂ%p%oL%ft stv"J?*eWy Leinung,” Mathew C..

(3- cycl A 7p hy ARt a8~ a_potential

c] pyridin=-"5- P%G& oAgen r@%@x%kﬁrlégé%m ?rtcr?t [(jé\%n(r)nggg%%g a N?:eg I%nl sts,
CRF 20 '@tme(tﬁeem]ent of obesnty Drugs of the Future (2001), 2 9) 873- 881)

[ 2- rrethyl 2,4, 6- rlrret O9-triazafl.u

yi] i pr So41 @ ﬂ@fS( oRpeRbiy) Daskechh dnesombERe (B0, Seg WP
urocgrti ( t eﬁ\ﬁ) 12), RXR modulators or TR-

1- (48chld§)r/%- - ﬁ%ﬁ]gs ony PSS (ﬁﬁ( n00 783 E , 3- md| net hyl -1 P

H-i ndol -ggopistyy) et hyl am no] - et hanol hydrochl or| de (V\D 01/83451)), MsH
(el anocyte-stinmulating hornone) agonists, CCK-A agonists (e.g. {2-[4-(4 25
chl oro- 2, 5-di met hoxyphenyl ) - 5- (2-cycl ohexyl et hyl ) t hi azol - 2-yl car banmoyl ] -5, 7
- di et n%ldnﬁ%ﬁéimén%fegiecm%h ﬁrthé hiteipaave MoRedignsisliépti0 99/ 15525))
serotonin reuptake inhibitors dexfenfluram ne), m xed serotoninergic
and nor adrenergi ¢ conpounds (e. g V\D 00/71549) 5HT agonl sts e.g.

poniibel dhaduth SeEOCIERY ntn” JHiRRonPEE | HifEnEols o AEEPaetle

E grovvth @h;ﬂl‘?étﬁhmﬂrrﬁéﬁlhddﬂ@rmtérﬁh@@& ng conpounds

(6-benzyl oxy-1-(2-diisopropyl am noet hyl car banoyl
H- i soquilnobheeembesimenty| the gompausadsi &f yth Euﬂ‘cgimlé%t(eraré\/\@gé‘i?@%@%)bn TRH

agoni st § ﬁrﬁ%’ugqo{mtﬁl f agSmeﬁ?s R?ﬁé @Tfé%)cs oHQﬁQ‘b‘a'rér[ﬁgF&rr‘éﬁ%!hBP?alﬁ the

modul at & onrsts or exa Daniel W; Leinung,

Mat t hew\)@scu;aRggtét@prﬁ Isayh-24] fBraxatiple, n&CEGhlaibﬁors a. rramipnl) lm@xilcmagtml sts

- as a_potential Proach to the treatnent of obe5| gé{) ﬁ ‘Future
(2009) . Wi )act i ihes apgiotenengRRine 1y oﬁ%‘&&“i”bﬁ” OrEiSBT %%5’ ockers

| i pase/ | ase inhibitors (e.g. WO 5 00/40569), PPAR nodul ators (e.g. WO

00/ 78312)," RXR mobdul ators or TR-(3 agoni sts.

in one efnbodiment, the compounds of the formula | are administered in
combination with medicaments having an antiinflammatory effect.

20 |

| In one embodiment, the compounds of the formula | are administered in
combination with medicaments which are employed fbr cancer therapy and cancer |

prevention.

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

protection conferred by the present invention.

30 The activi.ty of the compounds was tested as follows:

Determination of EC50 values of PPAR agonists in the cellular PPARaIpha assay

Prihciple




* I'n one enbodi nent of the invention, the further active ingredient is

|l eptin. 10 In one enbodinent, the further active ingredient is
dexanphet am ne, anphetam ne, mazi nda®® or phenterm ne. In one enbodi nent,
t he conpounds of the fornmula | are adm nistered in conbination with

medi canments having effects on the coronary circulation and the vascular
system such as, for exanple, ACE inhibitors (e.g. rampril), nedicanents

15 whi ch act on the angiotensin-renine system calcium antagonists, beta
bl.ocker Sheepotenicy ohesukstBodesvhich thiad cenpemeas PEARMandoagtivaie| ingeR

adm nistered.in_conbination wth ned .Ng I iRf atory
it e e A L

adm ni steimeth &MbnRkPRBHBRANWISIBH 1 FdTefredite Aurnbs PHAREIpha eegurdraptidineott cancer
t herapy "and cancer ~prevention. 25 It will be appreciated that ever
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conpounds was test _ . termnation of EC50 val ues of PPAR
agoni st Then tdiablgel botar coRgiatiytin asxpressed i nflsione: 2Fotaife FdR-EHtlyA-of

subst ances ' bi nd human. PRPA [ j | S nner

S o N HER oy W TP MRS o PR oAl ol
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contains two genetic elenents, a |luciferase reporter el emetntl'ﬁu .
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-~ PPARalpha ligand if fatty acid-depleted fetal calf serum (cs-FCS) is used in the
assay. PPARa ligands bind and activate the PPARw fusion protein and thereby

15  bring about expression of the luciferase reporter gene. The luciferase which is

formed can be detected by means of chemiluminescence via an appropriate

su bstrate.

Construction of the cell line

20 '

o The PPARalpha reporter cell line was prepared in 2 stages. Firstly, the luciferase
reporter element was constructed and stably transfected into HEK cells. For this
purpose, five binding sites of the yeast transcription factor GAL4 (each 5'-

_ CGGAGTACTGTCCTCCGAG-3") were cloned in 5’-upstream of a 68 bp-long
25 minimal MMTV promoter (Genbank Accession # V01175). The minimal MMTV
. promoter section contains a CCAAT box and a TATA element in order to enable
efficient transcription by RNA polymerase Hl. The cloning and sequencing of the
GAL4-MMTV construct took place in analogy to the description of Sambrook J. et.

al. (Molecular cloning, Cold Spring Harbor Laboratory Press, 1989). Then the

30  complete Photinus pyralis gene (Genbank Accession # M15077) was cloned in 3'-
downstream of the GAL4—IV|MTV element. After sequencing, the luceriferase

| reporter element consisting of five GAL4 binding sites, MMTV promoter and

_luciferase gene was recloned into a plasmid which confers zeocin resistance in




* The*stably and constitutively expressed fusion protein 'GR- GAL4-
humanPPARal pha- LBD bi nds in the cell nucleus of the PPARal pha reporter cell
10 line via the GAL4 protein portion 24 the GAL4 DNA binding notifs

- 5" -upstream-of +the luciferase reporter elenent which is integrated in the

genone of the cell line. There is only little expression of the luciferase
reporter gene w thout addition of. a  PPARal pha, ligand if fat .
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_ humanPPARalpha-LBD) was recloned into the plasmid pcDNA3 (from Invitrogen)
15  in order to enable constitutive expression therein by the cytomegalovirus promoter.
This plasmid was linearized with a restriction endonuclease and stably transfected
into the previously described cell clone containing the luciferase reporter element.
" The finished PPARalpha reporter cell line which contains a luciferase reporter
element and constitutively expresses the PPARalpha fusion protein (GR-GAL4-
20' human PPARalpha-LBD) was isolated by selection with zeocin (0.5 mg/ml) and

G418 (0.5 mg/mi).

Assay procedure

25 The activity of PPARalpha agonists is determined in a 3-day assay which is

described below:

Day 1 _

The PPARareporter cell line is cultivated to 80% confluence in DMEM (# 41965-
- 30 039, Invitrogen) which is mixed with the following additions: 10% cs-FCS (fetal calf
| serum; #SH-30068.03, Hyclone), 0.5 mg/ml zeocin (#R250-01, Invitrogen), 0.5

mg/ml G418 (#10131-027, Invitfogen), 1% penicillin-streptomycin  solution

(#15140-122, Invitrogen) and 2 mM L-glutamine (#25030-024, Invitrogen). The

cultivation takes place in ‘standard cell culture bottles (# 353112, Becton




- protocols in nol ecular biology, Vol. 1-3, John Wley & Sons, Inc., 1995).
Then zeocin-containing medium (0.5 ng/mM ) was used to select a suitable
stable cell 5 clone which showed very2bow basal expression of the

| uceriferase gene. In a second step, the PPARal pha fusion protein

(GR- GAL4- humanPPARal pha- LBD was introduced into the stable cell clone

d i bed. F t hi , dnitially _th DNA di o t i |
76 an noIRENIaNIN 2 981 GlesRsPrlasal ¥ SRt PraoeBnn ahk ok Pes LB Ol poA1 20)
was "“kc%ﬂﬂaent; Esns‘:%ﬁgsqiégene@%m f50miag pesl ﬁwg@so%lmi[t)ﬁjgewe yeast

transcription factor GAL4 nbank Accession # P0438 ; The ¢ ) the
| i gand- Wreated gvithoBamnhobtrypsie sniation HF2GN00%4 r levitiogen) ehdirne foag Gun.

S167-Y468; Cenbank Acc i 74349 s clon i t_ the.3.-en this
o GaL 4 kRIS R S e e OMELD debEribed e 5P % R e et S,
hunmagPPARAEH o LEHY. oM@ TlISFhI0BHhI0NLelld Rfe Heaslt dn peddNARe( f sfom IG1widlir ogen)
15 in order to enable constitutive expression therein by t

N . \ § y the
cyt onmegahicwatiters plate mithea cleartnlastisi basa (#3&D, IGaraing Cedlali ThePlBtes: #iect i on
endonucl.ease.and st ably. transf Bt PN L\, descri bed cel |
cl one cd'ﬁ?‘%artﬁ%ff ecq"ucé“tltf’@? ﬁ‘ggs‘%’@g@}?Zr@ewé?rf’e}gt(%‘?%?'ﬁ'ni shed PPARal pha
reporter cell line which contains a luciferase reporter elenent and
constitqjéwgl y expresses the PPARal pha fusion protein (GR GAL4 20 human

PPARal pha- LBD&m\Nas i solated by selection with zeocin (0.5 ng/m) and G418
(0. 30ny/RPARalRbeagugisisdeube tagetharcadiseoived iBfDIMBARMN gheorerstiatios ¢fs

determ ' .3- ' ' i . TOBich i

PPARar eﬂ‘@?WM @E%S‘?%g&ﬁ@g%&%?@s@a %@%ﬁ%@r@e %ﬁégﬁégm&m@ $1965-
3]9 03|9, rhi:ifé(tl WISV cMCSHSH-B0868L08] Hiyclohe), i bigigtaadnk (#26830-0845 cs- FCS
(et cdovirouSs) o wcados Keeibad Pt GaBAR, GRS Penldl ™

peni ci | | n- nycin solution (#15140-122, Invitrogen) and 2 mV

L- gl ut ar%tnlr%gﬁ%@g@%go 024, Invitrogen). The

15 Test substances are tested in 11 different concentrations in the range from 10 yM
{0 100 pM. More potent compounds are tested in concentration ranges from 1 yM
to 10 pM or between 100 nM and 1 pM.

The medium of the PPARalpha reporter cell line seeded on day 1 is completely

removed by aspiration, and the test substances diluted in medium are immediately

20 added to the cells. The dilution and addition of the substances is carried out by a

robot (Beckman FX). The final volume of the test substances diluted in medium is

100 pl per well of a 96 well microtiter plate. The DMSO concentration in the assay

is less than 0.1 % v/v in order to avoid cytotoxic effects of the solvent.

Each plate was charged with a standard PPARalpha agonist, which was likewise

25  diluted in 11 different concentrations, in order to demonstrate the functioning of the

~ assay in each individual plate. The assay plates are incubated in an incubator at
'37°C and 5% CO2 for 24 h.

Day 3 _
30 The PPARa reporter cells treated with the test substances are removed from the
incubator, and the medium is aspirated off. The cells are lyzed by pipetting 50 ul of
Bright Glo reagent (from Promega) into each well of a 96 well microtiter plate. After
incubation at room temperature in'the dark for 10 rhinutes, the microtiter plates are
measured in the luminometer (Trilux from Wallac). The measuring time for each




-~ cultivation takes place in standard cell culture bottles (# 353112, Becton
25 Dickinson) in a-cell culture incubator at 37C in the presence of 5%
CO2. The 80% confluent cells are washed once with 15 m of PBS
(#14190-094, Invitrogen), treated with 3 m of trypsin solution

(#25300- 054, Invitrogen) at 37C for 2 min, taken up in 5 m of the DVEM
descri bed an cqunted i ell counter. After 5 dilution to 500.000

cel I s/ mwelkaf @%C@thwlag?és ié@&ed in each well of a 96 well nicrotiter
plate with a clear plastic base (#3610, Corning Costar). The plates are
incubated in the cell culture incubator at 37C and 5% CO2 for 24 h. Day2
10 PPAR#Hvy#Htaatagoni sts to be tested are dissolved in DMBO in a concentration
of 10 mM This stock solution is diluted in DVEM (#41965-039, Invitrogen)
which is m-xed with 5% cs-FCS (#SH 30068. 03, Hyclone), 2 mM L-glutanine

(#25830-f raw! detht frO@ethk mﬂﬁinbﬂ@t@f 8/ auskiendesmto ke ianisofti Bxcalsfilgzeoci n,
A18, penicillin and streptonycin). 15 Test substances aredlesl ed in 11

di  f er erPossoatiest: plats snd G50 Malvesh g6 RRAR qul‘;mﬁ arg qgjoulgiad NBINg 6t ent
conmpoun 1 pM to 10 pMor between
10(r)rpnM ?ﬁd%g%&&ﬁ%ﬁg ﬁ@%‘ﬁﬁ%?%'ﬁ%@"%@ﬁ%ﬁﬁi‘ %nrterIo cel | Iing seeded on
day | is conpletely rem)ved by aspi ration, and the test substances diluted
in medium are i medi ate ed to the ce%% T@ﬁ% jrgflotn and addltlon
of the SNsPRARGIHaECEP ks CMPBKRAS PHeXARRIFS KL A3¥E% ol une
f di 00 pl 1 of 96 |

o] t18e tﬁatlnﬁ#%%r@%%@hg%'%m iumis 1 pl per we of a we

mcrotiter oncentration in the assay is less than 0.1 %
viv in order to avoi d cytot OXIC effects of the sol vent. Each plate was

char.ged th a standa PPA o |st ) ut ed
in 11 di%‘%?‘é’ﬁ‘?%%‘?ﬁ@ﬁ a‘f“’% &’é’inu tﬁ@ﬁ%\?} Fgﬂ%aﬁun&% oni ng of
‘the assgy !hﬂs%%ﬁn@ éﬂbﬂh‘f’érdé%@mmbaﬁ %nafﬁlg? taFioenteBlimthsicalnsd atovbatrerof n an
i ncubator at .37C and 5% CO2
tnglycendes in the body (see for examp!e J.-Ch. Fruchard et al.. PPARS,
15  Metabolic Disease and Atherosclerosis, Pharmacological Research, Vol. 44, No. 5,
345-52, 2001; S. Kersten et al.: Roles of PPARs in health and disease, NATURE,
VOL 405, 25 MAY 2000, 421-4; I. Pineda et al.: Peroxisome proliferator-activated
receptors: from transcriptional control fo clinical practice, Curr Opin Lipidol 12:

2001, 245-254).

20
Determination of EC50 values of PPAR agonists in the cellular PPARgamma
assay

25  Principle

A tfransient transfection system is employed to determine the cellular PPARgamma |
activity of PPAR agonists. It is based on the use of a luciferase reporter plasmid
(pGL3basic-5xGAL4-TK) and of a PPARgamma expression plasmid (pcDNAS-
30 GAL4-humanPPARgammalLBD). Both plasmids are transiently transfected into
human embryonic kidney cells (HEK cells). There is then expression in these cells
- of the fusion protein GAL4-humanPPARgammalBD which binds to the GAL4
binding sites of the reporter plasmid. In the presence of a PPARgamma-active




- Day3 30 The PPARa reporter cells treated with the test substances are
removed fromthe incubator, and the nmediumis aspirated off. The cells are
| yzed by pipetting 50 pl of Bright G&&6 reagent (from Pronega) into each
well of a 96 well microtiter plate. After incubation at roomtenperature
in the dark for 10 mnutes, the mcrotiter plates are neasured in the

lum nonmeter (Trilux from \Wallac). The rin ' for Il of a
m croti t“é?“%»l( dhe jastivatedc fugipg) zﬁ’é?qeﬂ'h g‘é‘ﬁ'#yr?%vé %’gﬁga %Ta%[ﬁe%nl?duuﬁ\g%onet er
are tr a'é?(&ﬁépég%ﬁ] b iéci'f‘ér‘é&@?@;}f)értl e, WHiéh cabPdeedabéreatinphefermant aECS0

val ues o agoni sts are calculated using the XL.Fit program as
speci f i ethemjlutriirestence signal aftef lagBiion afne IURHaRgepsDIiEED Aapudderaicet he

LoTRe 0 R the Semydtanrceded RERRAIR FERTEr M ik el B oEEpERT o O
| PPAR?| P%s??cﬁ% Hvo %ﬁ&%t?r{hﬁ‘cﬂfeﬁ‘é’wtré;pgﬁe?xﬁl@@hﬁd | Aan@nPPRRGdremai br at es

in clinical"use a | owering of riglycerides in the body (see, for exanple,
J.:Ch. Fxpodssiah plasalid) arePARSiently ansieckd dntoi HeKseellarhecabpe stale &ndsi s,

Phar macol ogi cal, Resear.ch, . Vol No. 5, . 345-52 . -:S. Kersten et al.:
Roleo. ofPSBRARENS erEaron oE P ﬁf’é‘%@é&?mﬁiﬁﬁlﬂ%’%@ﬁﬂsﬁg’}o’ﬂg MAY 2000, 421-4;
|. Pineda et al.: Peroxisone proliferator-activated receptors: from

transcriftd bioS 8PHChIak@idd i nical practice, Curr Opin Lipidol 12: 2001,
245- 254)@ gg U%é?er rrf neg‘%iaon of EC50 val ues of PPAR agonists in the cellular

PPARGarma assay 25 Principle A transient transfection systemis enployed
t o det erfientucifemaseetdpdriar MBSRIhPEL 3basic-mGALHTKPIMRasgdrors ke vacters based
on he upSGeLS(?Jfasﬁ: grgr%i r%%aesg%. tl'?ngor%tpglrterp ;lalgssnmilcfj is prepared by cloning five binding
sites of the yeast transcription factor GAL4 (each bindihg site with the sequence
7 5 -CTCGGAGGACAGTACTCCG-3"), together with a 160 bp-long thymidine
15  kinase promoter section (Genbank Accession # AF027128) 5-upstream into

pGL3basic. 3-downstream of the thymidine kinase promoter is the complete

luciferase gene from Photinus pyralis (Genbank Accession # M15077) which is

aiready a constituent of the plasmid pGL3basic used. The cloning and sequencing |

of the reporter plasmid pGL3basic-5xGAL4-TK took place in analogy to the

20 description in Sambrook J. ef. al. (Molecular cloning, Cold Spring Harbor
' Laboratory Press, 1989). |

The PPARgamma expression plasmid pcDNA3-GAL4-humanPPARYLBD was

prepared by first. cloning the ¢cDNA coding for amino acids 1-147 of the yeast

transcription factor GAL4 (Genbank Accession # P04386) into the plasmid

25 pcDNA3 (from Invitrogen) 3’-downstream of the cytomegalovirus promoter.

| .Su,bsequent[y, the cDNA of the ligand-binding domain (LBD} of the hu_man PPARy

receptor (amino acids 1152-Y475; Accession # g1480099) 3’-downstream of the

GAL4 DNA binding domain. Cloning and sequencing of the PPARgamma

expression plasmid pcDNA3-GAL4-humanPPARgammal.BD again took place in

30 analogy to the description in Sambrook J. ef. al. (Molecular cloning, Cold Spring

Harbor Laboratory Press, 1989). Besides the luciferase reporter plasmid

" pGL3basic-5xGAL4-TK and the PPARy expression plasmid pcDNA3-GAL4-

humanPPARgammalBD, also used for the cellular PPARgamma assay are the



- (‘(pG&.3basi c- 5xGAL4- TK) and of a PPARganma expression plasm d (pcDNA3 30
GAL4- humanPPARganmalLBD). Both plasm ds are transiently transfected into
human enbryoni ¢ kidney cells (HEK cel28). There is then expression in these
cells of the fusion protein GAL4- humanPPARganmalLBD whi ch binds to the GAL4
bi nding sites of the reporter pl asm'd In the presence of a

PPARganmma- acti ve, 27 a t tivated f [0t

- GAL4- huﬁﬁfﬂﬁ%&fﬁ?&l‘_‘ﬁ?%ﬂgﬁ@és& FYEEP3 aﬁa%ﬁep{ ﬂ@ldfgegjsegc?%pélf( {8 gene,
whi ch C%Fbrﬁ%tﬁiﬁégéﬁé‘%l fbdrftﬁasf.rﬁrd@ Wér@pre%@@éﬂ LYmigne prende Fegmationfkitr
addition o ferase substrate. difference fromthe stabl

t r ansf edtam @irgRna,) yhichr epsuredra plaismid m@llty yvith Hee mieimal | esdotspitREOBIe s ay t he

t wo comp( ents i fer rter plasmd and PPARgama expression
pl asni d) tfqrgﬁﬁ%ﬁﬁ@ﬁ‘t'r@ 'tgﬁgﬁ(gef(ﬁgtt ed into HEK cel|s because stable and
per ngnent expre55| on of the PPARgamma fusion protein is cytot.oxic.
CO“”“%és%@&&cé&lﬁe“ asmds 10 The luciferase reporter plasmd
pA.3basi c-5 L4-TK is based on the vector pQG.3basic from Pronega. The

reporter plasmd is prepared by cloning five binding sites of the yeast
t ranscr iTHe aotl\flazcbblpmgbmﬂmchgom:atsl isgdsiermingd fn ehé-deyqassayewhich is

IOrom)t C?@Wﬂ%ﬂ%ﬂ eAE rgyg'&};gigﬁggllsgparlﬁgé\ﬁ%égém ﬁt gﬁ\néﬁ kinase

pa%pas' ﬁ41©65£bamhmﬁegbﬁ \nkﬂﬂ‘: rshmea mhknh@aﬁmwmyraa@mow 10% EGSpl et e
| uci terase gene from Photinus TB yralis (Genbank Accession # MlSO??égwhl chis
Q

al r eady (#16%&-044uehtwtmgetﬂ)e P sne@cﬂi@_sb%@tpmy@gbdsofmmn cliém -
sequenC| of the rt S P%%bél TK t ook place in
anal ogy ' %t rpggn )2@1%25@9] ﬁ%%%ﬁ'n%”@é%@%o%%%hfm (Mol ecul ar cl oni ng,
Col d Spring Harbor Laboratory Press, 1989). The PPARgamma expression

pl asmd[@;:DNA3 GAL4- humanPPARyLBD was prepared by first cloning the cDNA
codi ng fL&aY &ni no aC| ds 1-147 of the yeast

15  Firstly, solution A, a transfection mixture which contains all four p!asmids
previously described in addition to DMEM, is prepared. The foliowing amounts are
used to make up 3 ml of solution A for each 96 well microtiter plate for an assay:
2622 ul of antibiotic- and serum-free DMEM (# 41965-039, Invitrogen), 100 pl of
reference plasmid pRL-CMV (1 ng/ul), 100 pl of luciferase reporter plasmid

20 pGL3basic-5xGAL4-TK (10 ng/ul), 100 pl of PPARy expression plasmid pcDNA3-
GAL4-humanPPARyL.BD (100 ng/pl) and 78 i of plasmid pBluescript SK(+) (500
ng/ul). Then 2 ml of solution B are prepared by mixing 1.2 mi of DMEM (# 41965-
039, Invitrogen) with 100 ul of PolyFect transfection reagent (from Qiagen) for
each 96 well microtiter plate. Subsequently, 3 ml of solution A are mixed with 2 ml

25 of solution B to give 5 ml of solution C, which is thoroughly mixed by multiple
pipetting and incubated at room temperature for 10 min. _
80%-confluent HEK cells from a cell culture bottle with a capacity of 175 cm? are
Washed once with 15 ml of PBS (#14190-094, Invitrogen) and treated with 3 ml of
trypsin solution (#25300-054, Invitrogen) at 37°C for 2 min. The cells are then

30 taken up in 15 ml of DMEM (# 41965-039, Invitrogen) which is mixed with 10%
FCS (# 16000-044, Invitrogen), 1% penicilli'n-streptomycin solution {#15140-122,
Invitrogen) and 2 mM L-glutamine (#25030-024, Invitrogen). After the cell
suspension has been counted in a cell counter, the suspension_is diluted to




- transcription factor GAL4 (Genbank Accession '# P04386) into the plasmd 25
pcDNA3 (from I nvitrogen) 3'-downstream of the cytonegal ovirus pronoter.

Subsequent |y,

the cDNA of the |igand-B8nding domain (LBD) of the human

PPARy receptor (amino acids 1152-Y475; Accession # g1480099) 3'-downstream
GAL4 DNA bi ndi ng domain. C oning and sequenci ng of the PPARgamma

~ of the

expr essi
anal ogy
Spring

pl asm d

23 B0 Bl 11 MU o Sl Bansioh S PReS NP AU SPB g

0
Col d

A#gécﬁ%o{ﬂ%%@éz%%q Qr 8fthe sk2B2hsioResbdeedbien kbueh hWdliasiea benest er

asl c-

K and the PPARy expression plasm d pcDNA3- GAL4-

hu ][mn PPARigzotitat Blte atithoa wieat flastia base ¢F3anlaCorpinggGastaraddgyriaias afe 28
rererence

Fom S PR ARSI GIRGLALEPD BB CODRPARYS PPLarg ™ S

prepay at
m ni nal

procedure

ion kit from Q agen, which ensured a plasmd quality with a

whi ch i sPPABRsagaristd tbdientestdbare dissblved iamVISE) inoa copsxntesionsofai @ mM.

fol | owin dléid"g‘?‘f' Balﬂé‘?i%'g . m%#@%?igltg%/l Id%ﬂfq’w lggiﬁ%,aeéf/bmehe% ity e

cul tivat

penicill

L-gl utam ne (#25030-024, Invitrogen). Day 1 1
tran$f edilomdditRuirvittagen santZind kidlutaaine §#2203M49

in addit
up 3

pl of animhkbotoocpMambre giotent!dopep

With SEV.CRIPHE (wRm3stom Bitkepfd), 1144, gegmiir:-leng@m}r;)@tw soluidén
Irs 5 sol utl on
A

5\2_ toxin content, before transfection into HEK cells. 5 Assay
e activity of PPARganma agonists is determined in a 4-day assay

,pV\é’UfQﬂ?é'!)y%ﬁégcr i bed

et b s Bgh EET OE 1 ek B b HBHE T o gt RIn D T e

JOMidN 4 1441@G5n @3Bceninatian Epges, frarodt pl  of

reference plasmd pRL-CW (1 ng/pl), 100 pl [ '
! pM%o10pM.p ( g/ pl) pl of luciferase reporter plasmd

15

20

25

30

‘reagent (Dual-Glo™ Luciferase Assay System; Promega) is added to each well in

The medium of the HEK cells transfected and seeded on day 1 is completely
removed by aspiration, and the test substances diluted in medium are immediately
added to the cells. The dilution and addition of the substances is carried out by a
robot (Beckman FX). The final volume of the test substances diluted in medium is
100 i per well of a 96 well microtiter plate. Each plate is charged with a standard

PPARYy agonist, which is likewise difuted in 11 different concentrations, in order to

demonstrate the functioning of the assay in each individual plate. The assay plates.

are incubated in an incubator at 37°C and 5% CO..

Day 4

After removal of the medium by aspiration, 50 pl of Dual-Glo™ reagent (Dual-
Gio™ Luciferase Assay System; Promega) are added to each well in accordance
with the manufacturer’s instructions in order to lyze the cells and provide the
substrate for the firefly luciferase (Photinus pyrétis) formed in the cells. After
incubation at room temperature in the dark for 10 minutes, the firefly luciferase-
mediated chemiluminescence is measured in a measuring instrument (measuring
time/well 1 sec; Trilux from Wallac). Then 50 pl of the Dual-Glo™ Stop & Glo

order to stop the activity of the firefly luciferase and provide the substrate for the
Renilla luciferase expressed by the reference plasmid pRL-CMV. After incubation

~ at room temperature in the dark for a further 10 minutes, a t:h_e_miluminescence



- 20 pGL.3basi c-5xGAL4- TK (10 ng/pl), 100 pl of PPARy expression plasmd
pcDNA3- GAL4- humanPPARyLBD (100 ng/pl) and 78 pi of plasm.d pBl uescript
SK(+) (500 ng/pl). Then 2 ml of solu$®on B are prepared by mixing 1.9 n
of DVEM (# 41965- 039, Invitrogen) with 100 pl of Pol yFect transfection

r eagent (from Q agen) for each 96 well mcrotiter plate. Subsequently, 3

m of solu e ] X Wi t. 25 of solutlo Bto f

sol uti of® |a i E’M rge ﬁﬁﬁﬁ&é%‘l"&rﬁ?ﬁéﬁ B@a'ﬁumqaﬁp'ée pet tslgﬁ/é(j (ﬂ:trqgubat ed
at room,ﬁggggﬁ,h?t,hgtﬁ“{,@m 10 min. 80%confluent HEK cells froma cell culture
bottle wth apacity of 175 cnR2 are washed once with 15 m of PBS
(#14190- 094, Inwtrogen) and treated with 3 ml of trypsin solution
(#25300E0 nV|trogen) at 37C for 2 min. The cells are then 30 taken up
in 15 m M(# 41965- 039, Invitrogen) which is mxed with 10% FCS (#
16008)- 044 I nvitrogen), 1% penicillin-streptomycin sol uti on (#15140-122,
Invitrogen) and 2 mM L- %I utam ne (#25030-024, Invitro @néer t.he ceII
suspensiite eradendata fepn h@dummm@@nar@dcﬁn%@rfed jdo s, Er?§P ¥&! di8-uted to

29 250 0, § m of
solutio f;e‘fig/ Fgér{mamhi??fg?%? er CEPaf gﬁéd%w%ﬂﬁéﬁgogﬁggnglﬁgﬁmgﬁe@eeded
i n each gesived dfora Sfe wadll of the rmicrétiter plate e Thist dose-effectr plptsasmchﬁé@e

(#3610, Cor ni star). The pl r cub ul t
| oubat oiss ARPAREaMRerTP IRl oo eRpnRY g8 Sl Aidia Es: oo
are @i s atlon of 10 MM This stock solution is
dil ?.I §ﬁl9¥§%g %%9%@ %’(g%r{ﬁ%l rogen) which is mxed wth 2% U troser
_(#12039 012, Bi osepra) 1% penicillin-strept orryci n solution 10 (#15140-122,
Invitro and 2 -gl utam pe (#25030-0 t ances
Care tes%ﬁRW@%EﬁSbo‘%lﬂ% il P’feeg %%Wcﬁﬂw tatl onéﬂpﬁg% e e%%%'é%é rom 10
pMto 18 PMAFNQQ@mE@H%&r@@HWHﬂ@Iappn@tbﬁsted in concentration ranges from
| pMolOpM _




- The: medi um of the HEK cells transfected and seeded on day 1 is conpletely
15 renoved by aspiration, and the test substances diluted in nmediumare
- imediately added to the cells. The dilution and addition of the _
- substances is carried out by a robot (Beckman FX). The final volune of the
-test substances diluted in nediumis 100 pl per well of a 96 well
mcrotiter plate. Each plate i.s charged with a standard. PPARy agoni st,
whi ch i sThe RkanRles delqy é@“’ierfoi'iusaialt? g%'ﬁve%mMW%PBﬂ'g?’“ﬂﬂF'%rder to 20
denonstrate the functioning of the assay in each individual plate. The
assay plates argqincubated in a{i in ator at 37C and 5% C02 Day 4 After
renmoval of the megl by asgi 8/(‘:";% of Dual - @&oTM reagent (Dual - 25
A oTM Luci f er asez sa9\\ st emj| Pr W@Aa e adde%‘*’t each well in
accordance wth {}em nuf &ct yk er \s. 1 st ct'\an\? injordemyto lyze the cells
and provide the s rate ¥or e yNluci f'epage hot RAus pyralis)
fornmed in the cells. After incubation at rloomtqrrp atjure in the dark for
10 mnutes, the firefly luciferase- medi at Bd“chemsl Ui @escence is measured
in a neasuring instrunment (neasuring 30 tine/well | sec; Trilux from
Wal l ac). Then 50 pl of the Dual-G oTM Stop & G o reagent (Dual-d oTM
Luci ferase spy System Pronega) is added to each well in order to stop
t he actiNATEY Sﬁx‘f‘he firefly luciferase and provide the substrate for the
Reni | | a gigiA ercrssydoth@nset syt he="CH LN R2 pIRRS ¢ MEhyCME OM2-6¢
i ncubation™ at roomtenperature 1n the dark for a further 10 m nutes, a
chenbl uEmgscer@en3t R¥editat ed by the Renilla luciferase is again neasured
for 1 seg/well in.th suring instrunent. Evaluation 5 The crude data
fromthgs?%%bﬁgkgf)&ceaépgﬁ\?r ansferred into a Mcrosoft Excel file. The
firefly/Renilla luciferase activity ratio is determ ned for -each
measurenment derived fromone well of the mcrotiter plate. The dose-effect
pl ot s and EC50

Ex. R1 R12 R4 RS R6 R7
1 3-CH3 . H H cycliobutane~1,2-diyl H
2 3-CH3 H H H CH3 CH3
3 3-CH3 H H H H Ph
4 3-CH3 H H cyclohexane-1,2-diyl H
- b 3-CH3 H F F F F
6 3-CH3 H H H H NHCbz
7 3-CH3 H H cyclopropane-1 ,2—diyl H
8 3-CH3 H H cyclopentane-1,2-diyl H
9 3-CH3 CH2-Ph H cyclobutane-1,2-diyl H
10 3-0CH3 H H H CH3 CH3
11 3-OCH3 H H H H _ Ph
12 3-OCH3 - H H cyclohexane-1,2-diyl H
13 | 3-OCHa A F F F F
14 3-OCH3 H H H ' H NHChz .
15 3-0CH3 H H gyclopropane-1,2-diyl H
76 | 3-OCH3 H H cyclopentane-1.2-diyl H
17 | 3-OCH3 H H cyclobutane -1,2-diy! H
18 | 3-OCH3 H H H H H

10




- val ues of PPAR agoni sts are calculated fromthe ratios by the XL.Fit

program as
in the range from1l nMto >10

described in this application.

10 specified by the manufacturer

(1 DBS). PPARgamma EC50 val ues
pM wer e3feasured for the PPAR agonists:
31 The exanples below serve to illustrate

the invention, but without limtingit. RLWQR3 R6 R2 R4 Ring A{j~N
Y1l & Rl12 RS R7 hereinbelow. R ng A = cis-cyclohexane-1,3-diyi; W= CH,
0=1; R = H R3 = Mthyl; X =CH2-0- 5 Ch2; Y=CO n=1; R8 = H Cbhz =

benzyl OXMmadichﬁpaun@(oftRb fafrﬁul% aeGoindRb the iBvainitad by obingdane. -1, 2- di yi

H 2 3-CH3 HH H CH3 CH3 SCHBHHHHPh 4 3-CH3 HH
cycl ohex@6581ding qyihA regctien §C'G§’—'|‘§e§1 BIOY'F F 6 3-CH3 HH H H NHCbz 7 3-CH3 H
H cycl opropane-1,2-diyl H 8 3-CH3 H H cycl opentane-1,2-diyl H 9 3-CH3

CH2-Ph H cycl obutane-1,2-diyl H 10 3-OCH3 HHH CH3 CH3 11 3-CCH3 HH H H

Ph 52 Fr6Cets A H cycl ohexane-1, 24yi H

SN . -
soCK .
oo
0. A% . TSk Tﬁ‘u/"‘m RE-OH RB’OTQNH;;CI
N e e it e .

]

A2 A3
i C LiAK \/O\ ]
G N ———— O N
O

! A5

BnBr
K2C03

———— R~

Ad

R1i2

Ab

1.coupling
2.ester cleavage,
if appropriate o]

O 0
or R 41—(?5{7

R5 R6 R1 diastereomer mixture
b A-8

Ox ORg
RG
R4

R7
RE

HO ™0n
c

in an inert solvent (for example acetic acid), the compound A-1 (3-aminobenzoic
acid) is, at elevated pressure and at temperatures between 10°C and 150°C,

10 hyd rogenated using hydrogen over a heterogeneous catalyst-{for example



*1‘33-.OCHBHFFFF 14 3-CCH3 HH H H NHCbz 15 3-OCH3 H H
cycl opropane-1,2-diyi H 16 3-0OCH3 H H cyci opentane-1,2-diyl H 17 3-0OCH3 H

H cycl obutane-12-diyi Fi 18 3-OCH3 H38 HH HH 10 32 The conpounds of

the formula |

reaction schenes beI ow 5 Process A- H2 [ SOC12 02 O, N HQAaPf O.
NM Cl 0 Al A -
(oIAUIT dixide). WRICh Bves iy ARa A oiighion! JRSTER 3503 20 RO

R8- OH$, p
I

N N

10

15

20

25

alcohol R8-OH, where R8 is as defined above (except for R8 = H), this compound
is converted into an ester, giving the compound A-3. Compound A-3 is then
reacted with a benzyl halide (for example benzyl bromide) and a base (for example
potassium carbonate or cesium carbonate) in an inert solvent (for example DMF,
THF) to give the dibenzylamine A-4. Reduction of A-4 with a reducing agent (for
examplé LiAIH4) in an ethereal solvent (for example diethyl ether or THF) gives

the alcohol A-5.
In the presence of a base (for example sodium hydride or potassium tert-butoxide)

~and in an inert solvent (for example THF, MTBE or DMF), the compound A-5 is

" reacted with a compound B, prepared using literature procedures, to give the

compound A-6 where R1, R2, W and R3 are as defined above. Using hydrogen
over a heterogeneous catalyst (for example palladium hydroxide on carbon), the
compound A-6 is hydrogenated to give the compound A-7 in which R1, R2, W, R3

and R12 are as defined above.

.Compound A-7 is coupled with carboxylic acid derivatives C in which R4, R3, R6,

R7 and R8 are as defined above. If dicarboxylic acid monoalkylesters C are used,
the coupling is followed by an ester hydrolysis (using, for example, LIOH in
THF/methanol/water for R8 = methyl or ethyl). This giveé compound A-8 in which
R1, R2, W, R3, R4, R5, R6 and R7 are as defined above, If dicarboxylic
anhydrides D are used, compound A-8 in which R1, R2, W, R3, R4, R5, R6 and
R7 are as defined above is obtained directly.

According fo this process, it is possible to synthesize examples 1 to 18.

The abbreviations used denote:

Ac _ - acetyl”

Bn benzyi

Bu ' butyl

iBu : isobutyl

Bu  tert-butyl
Buli n-butyllithium

Bz benzoyl

according to the invention can be obtained according to the

~N




"N12 RBRONw w Ilc Rz OlINRZRZLCDRl () WA-6 A7 (~..11ll...]-R2
RI( 00 R6 R4 RS R/N avage, O if appropriate -N R12 OCRB000R4R
W R7 or R4 R7 (" R2 R5 R5 R6 RL O didétereomer mixture HOO O A$ c In
‘an inert solvent (for exanple acetic acid), the conpound A-1

(3-am nobenzoic acid) is, at elevated pressure and at tenperatures between
10C and C, 10 hydr ﬂ si ng hydrogen over a heterogeneous '
cat al yst={for exanpl & %%53&%? %#num di oxi de), which gives the conpound A-2
Usi ng thgpnyl chloridgcloheryl al cohol R8-OH, where R8 is as defined above
(except for R8 H), this conpound 1is converted into an ester, giving the
conpound L& 3. cOnpouﬁlamAamencéﬁr@rwatpgra%m ed with a benzyl halide (for

exanpl e fpenzyl  brom geh AlkiichABRiZatioh (Fa8p!

DCM dichioromethane

DHP 2,3-dihydropyran

DMAP 4-N,N-dimethylaminopyridine

DMF N,N-dimethylformamide

DMSO dimethyl sulfoxide

EA ethyl acetate _

EDC N'-(3-dimethylaminopropyl)-N-ethylcarbodiimide x HCI
El _ electron impact ionization (in MS)

equiv. equivalent

ESI - electron spray ionization (in MS)

Et ethyl

sat. saturated

h hour

HATU O-(7-azabenzotriazol-1-y1)-N,N,N’,N’-tetramethyluronium

| hexafluorophosphate

HOBt | 1-hydroxy-1H-benzotriazole x H20

HPLC high pressure, high performance liquid chromatography
LC-MS liguid chromatography-coupled mass spectroscopy
Me methyl

MS | mass spectroscopy

MsCl methanesulfonyl chloride

MTBE - tert-butyl methyl ether |

NMR nuclear magnetic resonance spectroscopy

PdIC palladium on carbon

. Ph phenyl
| iPr isopropyt
nPr n-propyl
Rf ~ retention ratio (in TLC)

- RT -~ room temperature




DMF, THF) to give the di benzyl am ne A-4. Reduction of A-4 with a reducing
agent (for exanple LiAIH4) in an ethébeal solvent (for exanple diethyl
ether or THF) .gives the alcohol A-5. In the presence of a base (for
exanpl e sodi um hydride or potassiumtert-butoxide) 10 and in an inert

sol vent (for exanple THF.. MIBE or . the conpound A-5 is reacted with a
compoun tB pr epar ed rﬁﬁ”ﬁﬁ%m%ﬁgr@@)procedures, to give the conpound A-6

where R, Wand kgrapfyammiehiupetugiieve. Using hydrogen - over a

het er ogeneous catal yst (for exanple palladi um hydroxi de on carbon), the
conpoundlBi6 i s hydr defeafuttwamraogiuueiodite conpound A-7 in which RL, R2, W
R3 15 R12 are a j above. Compound A-7 is coupled with

car boxyfgl?g‘- acid deri 3%'?%/45'2&% in which R4, R5, R6, R7 and R8 are as
defined above. If dicarboxylic acid nonoal kyl esters C are used, the
coupl i nﬁ is followed by an ester hydrolysis (using, for exanple, LiCH in
THF/ met Hhisdiosstie o prsiparg othencomRoUsAs SiyHiE Processes geBiones @MoYRd A-8 in
which 20 R1, R2, W R3, R4, R5, R6 and R7 are as defined above. If

di carboxylic anhydrides D are used, conpound A-8 in which Rl, R2, W RS,
R4, RS, BfldingbloBY santhesis af¢hie cethpabnde of theoformmuizeld: di rectly. According to
this_process, it is possible to synthesize exanples 1 to 18. 25 The
abbr®@vi ati ons used denote: Ac acetyl Bn benzyl Bu butyl iBu isobutyl

tBu tert-butyl 'BuLi . n-butyllithium Bz benzoyl 34
. isoamyl nitrite
HOL & o

o diethy| ether HCI
S -0
/u\/ i \])J\ GHO ~ )
| S N
O O"
. Nal
POCI3 _ O I\ acetone O A\
— ——— o .
. N N

Cl

| " 5 potassium carbonate or cesium carbonate) in an inert solvent (for exanple
|
|

Ethyl methyl ketone is reacted with isoamy! nitrite and HCI in diethyl ether, which
gives diacetylmonoxime (G. Buechi, J. Galindo, J. Org. Chem. (1991) 56(8), 2605~

10  2606). This is reacted with m-methylbenzaldehyde and HC! in acetic acid to give

- 4,5-dimethyl-2-m-tolyloxazole 3-oxide (P.M. Weintraub, J. Med. Chem. (1972)

15(4), 419-420). This compound is boiled with phosphoryl chloride in chioroform,
which gives 4-ChIoromethyl-5_—methyl-2—m—tolylo$<azole (M.S. Malamas,
R.P. Carlson, D. Grimes, R. Howell, K. Glaser, |. Gunawan, J.A. Nelson,

15 M. Kanzeiberger, U. Shah, D.A. Hartman, J. Med. Chem. (1996) 39(1), 237-245).
This compound is heated under reflux with sodium iqdide in acetone, which gives:

4-iodomethyl-5-methyl-2-m-tolyloxazole (A. Zlatkov, P. Peikov,




" Cbz ‘carboxybenzyl Cy cycl ohexyl TLC thin-layer chromatography DCl direct
chem cal ionization (in M5) DCM dichl oronethane DHP 2, 3-di hydropyran
DVAP 4- N, N- di et hyl ami nopyri di ne DMF B6N-di net hyl f or mani de  DVBO di net hyl
sul f oxi de EA ethyl acetate EDC

N - (3-di net hyl am nopropyl ) - N-et hyl carbodiimde x HCI El electron inpact
i oni zati in MS),.equiVv ui val ent,. ESI el ect.ron I ayy .Qn} ion (in M)
Et et hyI‘B Eﬁc{rlgggg-&l\éﬁga, NhB%BBrP_e“HZT@JIKO%V&’ J. I@Iltl’(ov, Bl 3Yvkd! bﬁgﬁm

O (7- aza(mqngthei,-,a@gba)lsgdt1))}l‘g4‘<j,_gh3)|}\|' -tetranet hyl uroni um

hexaf | uor ophosphate HOBt 1-hydroxy-1 H benzotriazole x H20 HPLC hi gh
pressure, high performance |liquid chromatography LC-Ms liquid

chr omat ogr aphy- coupl ed mass spectroscopy Me nmethyl MS nass spectroscopy
MsCl et hanesul fonyl A£hloride MIBE tert-butyl nethyl ether NVR nucl ear
magneti-c resonanc® Sgectroscopy Pd/ C pall adi um on carbon ,

N ;

C12H12INO (313.14), MS(ESI): 314 (M+H").

Analogously to the building block synthesis of 4-iodomethyi-5-phenyl-2-m-tolyl-
10  oxazole, diacetylmonoxime and m-anisaldehyde gave 4-iodomethyl-2-(3-methoxy-

~ phenyl}-5-methyloxazole.

-
C12H12INO2 (329.14), MS(ESI): 330 (M+H").

15
Example 1 : '
2-[3-(5-Methyl-2-m-tolyloxazol-4-ylmethoxymethyl)cyclohexylcarbamoyl]cyclo-
butanecarboxylic acid | |




" Ph phenyl iPr isopropyl nPr n-propyl Rf retention ratio (in TLC) RT room
tenperature 35 Rt retention tinme (in HPLC) TBAF tetrabutyl amoni um
fluoride TBAl tetrabutylammoniumiodiSde e.g. for exanple It is possible
to prepare other conpounds by the processes nentioned above. Buil ding

bl ock synthesis of the conpounds of the formula D: 5 isoanyl nitrite HC Q
diethyl ether O HO /IIl / O( CHON NOp bl, Nal O POCI 3 C acetone \

N\ NI d
2 H2
/m PtO2 0 m SQGI2 o
O A AN, HOAC WN MeOH - NH,CH

o
BnBr . :
K2C03 0 ; LiAlF4 \Q\ ]
) f N
-

K,CO, Ho H\o N
PhCI Poc O

Methyl 3-d ibenzylaminocyclohexanoate and benzyl 3-dibenzylaminocyclohex-

anoate

O, LE. @ Nols _
L=l @ ,




"Ethyl methyl ketone is reacted with isoanyl nitrite and HCl in diethyl

et her, which gives diacetyl nonoxi ne gG Buechi, J. @Glindo, J. Og. Chem
(1991) 56(8), 2605- 10 2606). This is3Beacted with m et hyl benzal dehyde and
'HCl in acetic acid to give 4,5-dinmethyl-2-mtolyl oxazole 3-oxide (P.M

Vi ntraub, J. I\/Ed Chem (1972) 15(4), 419-420). This corrpound is boiled

wth ph hor chl o

4- chl or t g"??é?{‘r&??%é E}Qt‘g‘l %n%&%@ngd%%n@%%ﬁi%aof p%ai‘?'“@an son, D.
Gimes, d&rbcbﬁm/@|Were*édd@d&§%fsus|pen9¢lﬁa)‘ﬁ@37 §- A méyisBamiddcydohiéxane! ber ger ,

u. Shah D. A Hartnman, Chem_ (1996) 39(1), 237-245).  This conpound

i s heat é@rmtemfirqshlwdwns@mm DO .dehe midiersr waestingd ekergiaits

éold(rjfjgue ds‘%\lf:‘;var ez Q%W%am%%gg%ﬂﬁ)b%té@ }afqle%ﬁél? c%m;ﬁ re!ﬁ?,ﬁmﬁ)@g_ them
e T gdsants et ey s e

4 ;g?ggﬁrﬁvpm phRAROASR: rﬁeq%ntﬂﬁ m'_%ﬁéék Jiuatespag o [ hovrssiaddedia the

" o eI REI Sy 4G SO Plias ved SERpIEM ot b lacus e e zot e O T

2- [ 3- ( 5-evibrabidd agaim mﬂl”lyMaYBEzmd theyrbrgaetdm)qaestvb'@rle)wyrmlmd ThlS organic
: exyl car bp%a lvllacsywa&eé) tﬁn tfBC)()(nI'o(f wact'er ag’(zthen vlﬁi%h about 50 ml of

10  saturated NaCl solution, dried over MgSO, and concentrated. The residue was
dried under reduced pressure, giving 23 g of the mixture as an oil. LCMS:
Methyl 3-dibenzylaminocyclohexanoate: Rt = 1.243 min; C22H27NO2 (337.47),
LCMS (ES!): 338 (MH").

Benzyi 3-dibenzylaminocyclohexanoate: Rt = 1.512 min; C28H31N02 (413.56),

156 LCMS (ESI): 414 (MH").

3-Dibenzylaminocyclohexylmethanol

gt O e

- At0°C, 23 g of a 1:3.5 mixture of methyl 3-dibenzylaminocyclohexanoate and
20  benzyl 3-dibenzylaminocyclohexanoate were added dropwise to a suspension of
4.4 g of LiAIH, in 250 ml of diethyl ether. The suspension was stirred at 0°C for 2 h
and then quenched using 2 mi of EtOAc, and 10 ml of 10N KOH were added. 50 g
of MgSO4 were then added and the suspension was filtered. The residue was
digested with EtOAc for 2 h and filtered again. The filtrate was concentrated, giving
25  the product as an oil. C21H27NO (309.46), LCMS (ESI): 310.2 (MH™). .

Dibenzyl—[3—(5—methyl-2-m-tolyioxazoI-4-y1methoxymethyl)cyclohexy]]amine



“Pt02 30C12 O\ N HOAc O Jff,/ ~\N MOH/ONHSCI Il OOO BnBr LiAH
K2CB p N9 If v N OR3 K2CB H2 PhCI N NPd/Cp O NOO _ O NO OO
O O N Met hyl 3-di benzyl ami nocycl ohexadBat-e and benzyl

3-di benzyl am nocycl ohex- anoate / 9r K2cp3 DMF p o NH2+ / RTF ON + ON
,~~a ol~ M \ O/ 6 38 At roomtenperature, 28.7 g of benzyl brom de and
then 37 g of potassium carbonate were added to a suspension of 9.37 g of

met hyl 3-am nocycl ohexane- car box;gl ate hydrochloride in 78 m of@. The
o

m xture was stirred i ght. ,
S_( KOtBu
. - " PhCl O
_ o N
N

5.0gof 3-dibenzylaminocyclohexy[methanol and 1.72 g of KOtBu were initially
charged in PhCl, and 7.59 g of 4-iodomethyl-5-methyl-2-p-tolyloxazole were added
a little at a time. At room temperature and under an atmaosphere of argon, the
5 mixture was stirred for 2 days. Another 1.0 g of KOtBu was added, and stirring of
the mixture was continued. The reaction was then complete. For work-up, water
and MTBE were added, the phases were separated and the organic phase was
washed with water and sat. NaCl solution, dried over MgSO,4 and concentrated.
Chromatography of the residue on silica gel (heptane/ethyl acetate 10:1 —» 3:1)
10 gave 7.0 g of dibenzyl-[3-(5-methyl-2-m-tolyloxazol-4-ylmethoxymethyl)-
| cyclohexyl]lamine as a brown oil. C33H38N202 (494.68), LCMS (ESI): 495.3
- (MH™).

, 3-(5-Methyl-2-m-tolyloxazol-4-yimethoxymethyl)cyclohexylamine and benzyl-[3-(5-
15 methyl-2-m-tolyloxazol-4-ylmethoxymethyl)cyclohexyllamine




" LCMS control showed that the starting material had. reacted conpletely,
giving a5 1:3.5 mxture of nethyl 3-dibenzyl am nocycl ohexanoate and benzyl
3-di benzyl - ami nocycl ohexanoat e. Abou#0150 ml each of water and MIBE were
added to the reaction solution, the organic phase was separated off, the
agueous phase was extracted again with IVrI'BE and the organi c phases were

Then wi t RO BROARS G RGR eI IR BB B o Bl e "

concent r@é@husérch@ed FE1 00 IR MeOH| &6d gawﬁrumwmﬁi(m@smé@ddgdwn@ 23 g of
the mxture as an oil. LCVS: NEth I di benzyl am nocycl ohexanoate: Rt

1. 243 nimixigewassitred 887 hwyogenuwssqrgaf)fi bagFg1d HOPIN BEMAFALUrE

. 3-di benz xan 413.56), 15
LOVS (Eﬁ\%e?WQQQWEU%: &?éo‘gant%@r‘%a%ﬁ% exy% 'ﬁﬁg%) %E%Al H+ ~ OJ Oc

- E'2 6NJ dénidentraredt TAR gav&ld.8tg ofe IIQ!Qr-brbﬂmgoibﬂ'hit Wa8 sbpataxédibe of met hyl

3-di benzyl am nocycl ohexanoat e and 20 benzyl 3-di benzyl am nocycl ohexanoat e

were add¥@parabiyei é-@&l&mgl%%r%ﬂ%ﬁﬁ grethyl-2smgtoiloxazgl-tyImginsuymathyi}-
di et hyl hed
L e8] ey s UPATTER0, eyB  FnBl D06- 0B R, duenched
t hen add*adtfqt)dydd:haewl]apmmae@rma dilsl tered. The residue was digested with
e BRI B PR FS B ISR R e L B g v 0 2
D bepzyl(3k3435; mgydEg’i)_r@qgodwqqxazol 4-yl methoxynet hyl )cyclohexyl]a m
ne s9 Benzyl-[3-(5-methyl-2-m-tolyloxazol-4-ylmethoxymethyl)cyclohexyljamine:

C26H32N202 (404.56): LCMS (ESI): 405 (MH").

2-[3-(5-Methyl-2-m-tolyloxazol-4-ylmethoxymethyl)cyclohexylcarbamoyi]cyclo-
15 butanecarboxylic acid

| \{/(/:\/QN _fj;?o_.. Q’QLOQ\NJLD;LO

o

50 mg of 3-(5-methyl-2-m-tolyloxazol-4-ylmethoxymethyl)cyclohexylamine were

dissolved in 0.97 m! of DMF, and 32 mg of triethylamine were added. 22 mg of cis-
20 cyclobutané-1 ,2-dicarboxylic anhydride were then added, and the solution was

stirred at RT overnight. The solution was purified directly by HPLC, which gave

36 mg of 2-[3-(5—methyl~2—m-tolyloxazol-4-y!methoxymethyl)cyclohexylcarbamoy[]—

cyclobutanecarboxylic acid. C25H32N205 (440.54), MS (ESI): 441 (MH").

25 Example 2:
2,2-Dimethyl-N-[3-(5- methyl -2- m—to!yloxazol—4—ylmethoxymethyl)cyciohexyl]sucmn~

amide




"KQBu RPhCl TfI'" N RTON N+ ON 5.0 g of

3-di benzyl am nocycl ohexyl net hanol and 1.72 g of KOGBu were initially
charged in PhCl, and 7.59 g of 4-iodoftét hyl - 5- met hyl - 2- p-t ol yl oxazol e were
added a little at a tine. At roomtenperature and under an atnosphere of
argon, the 5 mxture was stirred for 2 days. Another 1.0 g of KO Bu was
added, and stirring of the m xture was conti nued. The reaction was then

conpl ete. For vvork-dj ter and M[BE were added, the phases were

separ ated an ganhi c phase ashdd wit h, wat er and sat. Nadl

sol ution, 2 rated. romat ogr aphy of the residue
on silicage Nt - : gave 7.0 g of

di benzyl - [ -nmet hyl - 2-mt ol yl oxazol - 4-yl met hoxypet hyl ) cycl ohexyl ] am ne
as a brown/oil. C33H38N202 (494.68), LCM5 (ESI): @95.3 (MO .

3-(5-Methyl -2-mtol yl oxazol - 4-yl met hoxynet hyl ) cycl ohexyl am ne and _
benzyl -13-(5- 15 net hyl -2-mtol yl oxazol - 4-yl net hoxymet hyl ) cycl ohexyl ] anmi ne
OV'NON ONC/NN 0OJ+\ N40 7.0 g of ‘

di benzylArfa@ogaushetchihie reaatiarotynditiernodt exarmptet h Sxiprmettyil-Roypdplyteesagpl-ani ne

_ were di Sﬁ?l'n%’e%Ho&yr}néLt 9I)g;/cla%cex%agn1he%rr]% ﬂil-éir%deit#y%ucc%fnqg gnéyjf&(i)@e gieg Z?Q-dEd' The
5 dimethyl-N-[3-(5-methyl-2-m-tolyloxazol-4-ylmethoxymethyl)cyclohexyl]succin-
 amide. C25H34N205 (442.56), MS (ESI): 443 (MH™).

Example 3: _
2-Phenyl-N-[3-(5-methyl-2-m-tolyloxazol-4-ylmethoxymethyl)cyclohexyllsuccin-

10  amide

. OL \/O\ O :
_ 4 _
N © N ©
' : O
Analogously to the reaction conditions of example 1, 3-(5-methyl-2-m-tolyloxazol-
- 4-yimethoxymethyljcyclohexytamine and 2-phenylsuccinic anhydride give

| 2-phenyl-N-[3-(5-methyi-2-m-tolyloxazol-4-yImethoxymethyl)cyclohexylisuccin-
15  amide. C20H34N205 (490.60), MS (ESI): 491 (MH™).

| Example 4: |
2-[3-(5-Methyl-2-m-tolyloxazol-4-yimethoxymethyl)cyclohexylcarbamoyl]cycio-
hexanecarboxylic acid '

20



"mxture was stirred at a hydrogen pressure of 5 bar and at roomtenperature
overni ght. For work-up, the catalyst was filtered off and the filtrate was
5 concentrated. This gave 5.8 g of a BEght-brown oil. This was separated by
preparative HPLC, giving 2.0 g of

3-(5-net hyl - 2-mtol yl oxazol - 4-yl met hoxymet hyl ) - cycl ohexyl anmne and 0.5 g
of Denzyd o didabsiyTeS e redclibn BoMaifERE 8t exnipiTet, HB meliA B BNl @Ky ! ] am ne
3- (5- MethyimehbxjrabinyPipachediatiet dxyBRY BbhEsaed-a Tedichaioxpis C19H26N202
10 (314. 4%), _L%’% (@P)Wsls’@} M—l'%ﬂ. 52y '

Benzyl - [@ysrigetding 24345 mepthyiokartnlyiexgaaidrvimeiremathylisyelaheexdsl 1 am i ne:

S D5 7 oaBincilandsGNEL BBl e CRTL3eNo0s (468 603, M (ES) 469

r bamgyl ](m?p- 15 but anecarboxylic acid O0 0 0000 ~V ' N+ '"7No'~-NO O
50 ng of 3-(5-nethyl-2-mtolyl oxazol -4-yl net hoxynet hyl ) cycl ohexyl am ne were
dissolved in 0.97 ml of DVMF, and 32 ng of triethylam ne were added. 22 ny
of cis- g2f, }Sfé but ane- 1, 2-di carboxyl i c anhydri de were then added, and the .
solutionwas ' stirred at RT overnight. The solution was purified directly by
HPLC, wi,2}3 3detra8bonmgNg8-(5-methyl-2-m-tolyloxazol-4-ylmethoxymethyljcyclohexyl-

2-[3-(5-nethyl -2-mtol yl oxazol - 4-yl met hoxynet hyl ) cycl ohexy[ car banoyl ] -
cycl o_butsé’HEEéPH Kylic acid. C25H32N205 (440.54), M5 (ESI): 441 (MH+). 25
Example 2: 2,2-D nmet hyl o .N-[ 3- (5-net hyl - 2-mt ol yl oxazol - 4-yl met hoxynet hyl

| i fd/emo f NG Ng ¢

O\/O\/[%]/O
N
F F o

Analogousily to the reaction conditions of example 1, 3-(5-methyl-2-m-folyloxazol-

o
o
N

4-ylmethoxymethyl)cyclohexylamine and 2,2,3,3-tetrafluorosuccinic anhydride give
2,2,3,3-tetrafluoro-N-[3-(5-methyl-2-m-tolyloxazol-4-ylmethoxymethyl)cyclohexyl]-
succinamide. C23H26F4N205 (486.47), MS (ESI): 487 (MH").

15 .

Example 6: _
(S)-2-Benzyloxycarbonylamino-N-[3-(5-methyl-2-m-tolyloxazol-4-ylmethoxy-
methyt)cyclohexylisuccinamide

Chiral

o L0
O DAL

20  Analogously to the reaction conditions of example 1, 3-{5-methyl-2-m-tolyloxazol-
4-ylmethoxymethyl)cyclohexylamine and (S)-2—benzyloxycarbonylaminosuccinic
anhydride give (S)-2-bénzyloxycarbonylamino—N-[3—(5-methyl-2-m-tolyloxazol—4—
ylmethoxymethyl)cyclohexyl]rsuccinamide. C31H37N307 (563.66), MS (ESI): 564
(MH+). . ' .




"0 Analogously to the reaction conditions of exanple 1,
3-(5-nethyl -2-mtol yl oxazol - 4-yl nmet hoxynet hyl ) cycl ohexyl am ne and
2, 2- di met hyl succi ni ¢ anhydride give 243 5
di net hyl - N-[ 3- (5- et hyl - 2- m t ol yl oxazol - 4-yl met hoxynet hyl ) cycl ohexyl ] succin
- am de. C25H34N205 (442.56), Ms (ESI): 443 (MH#). Exanple 3:
2- Phenyl ?ﬂ“’ ? met hyl - 2- m t ol yl oxazol - 4-yl met hoxynet hyl )cycl ohexyl]su
cci n- %F H% N N O Analogously to the reaction conditions of exanple 1,
3- (5- methyd-2Mmath ORI azof- 4 W IR B )dy bRYiek@bswmntsyilagciand
2- phenylsu00|n|c anhydride give _
2- pheny|prapaegasbepdiyaci®- m t ol yl oxazol - 4- yl net hoxynet hyl ) cycl ohexyl ] succi n
15 ami de. C29H34N205 (490. 60), NB (ESI): 491 (MH). Exanple 4:
2-[3-(5- thhyl 2- nkﬁg%(Yoxazol thox¥gethyltgcyclo hexyl ca
: : aneglar boxyl i c 0jo 20 42 ~ Anal ogously to the
OTS. ofil exa Ie 5- netihyl - tol yl oxazol -
yI)cM o) y i §{S-C ex -1,2-dicarboxylic
anhydri de dgive 2-[3-(5- nethyl 2- n}tolyloxazol 4-y| met hoxymet hyl ) cycl ohexyl -
- car banoyl ]‘cycl ohexanecar boxyl i ¢ acid. C27H36N205 (468.60), M5 (ESI): 469 5
(MH). Exanple 5: 2,2,3,3-Tetraflu oro-N-[3-(5- nethyl-z m t ol yl oxazol - 4-yl
met hexy fsnaggousty s ﬂaﬁer;@q:tlon conditions of example 1 3-(5-methyl-2-m-tolyloxazol-

4-yimethoxymethyl)cyclohexylamine and cis-cyclopropane-1 ,2-dicarboxy[|c

anhydride give 2-[3-(5-methyl-2-m-tolyloxazol-4-yimethoxymethyl)cyclohexyl-
carbamoyl]cyclopropanecarboxylic acid. C24H30N205 (426.52), MS (ESI): 427
(MH?). |
10
Example 8:
2-[3-(5-Methyl-2-m-tolyloxazol-4-ylmethoxymethyl)cyclohexylcarbamoyl]cyclo-
| pentanecarboxylic acid

S0

15  Analogously to the reaction conditions of example 1, 3-(5-methyl-2-m-tolyloxazol-
4-yimethoxymethyl)cyclohexylamine and cis-cyclopentane-1,2-dicarboxylic
anhydride‘ give 2-[3-(5-methyl-2-m-tolyloxazol-4-ylmethoxymethyl)cyclohexyi-
carbamoyl]cyclopentanecarboxylic acid. C26H34N205 (454.57), MS (ESI): 455
(MH*). |

20
Example 9:
2-{Benzyl-[3-(5-methyl-2-m-tolyloxazol-4-ylmethoxymethyl)cyclohexyl]carbamoyl}-

cyclobutanecarboxytic acid




" succinamide OFF VO \ 0O~ NF F O 10 Analogously to the reaction
conditions of exanple 1, 3-(5-nethyl-2-mtolyloxazol -

4-yl met hoxynet hyl ) cycl ohexyl ani ne and42, 2, 3, 3- tetrafluorosuccinic anhydri de
give 2,2,3,3-tetrafl uoro-N[3-(5-nethyl-2-mtolyl oxazol -4-yl

met hoxynet hyl )cycl oh exyl]- succi nam de. C23H26F4N205 (486. 47) M5 (ESI):
487 (M+H). 15 Exanple 6. (S)-2-Benzyl oxycarbonyla m

i no-N-[ 3- (5= t ol yl oxazg | metdhoxy- O

net hyl ) cy ucdj nam de Chj 0 ~fla 0 N\\-0 0 20 Anal ogously to

t he react i B of .(@xanp1 , t hyV-2<mm t ol yl oxazol - '
4-yl met hox hyl ) cycl ohéxyl am ne and (1) - 2-penzyl oxycar bonyl am nosucci ni c
anhydri de :
(S)-2-benzyl oxycar bonyl am no- N-[3
yl met hoxynet hyl ) cycl ohexyl ] succi C31H37N307 (563.66), Ms (ESI): 564
(MH+) 43  Exanple 7: 2-[3-(5-MetH -mtol yl oxazol - 4-yl net hoxynet hyl ) cycl o
hexyl carba noyl] cycl o- propanecarboxylic acid '

Analogously to the reaction conditions of example 1, benzyl-[3-(5-methyl-2-m-

et hyl - 2- m t ol yl oxazol -

tolyloxazol-4-ylmethoxymethyl)cyclohexyllamine and cis-cyclobutane-1,2-
dicarboxylic anhydride give 2-{benzyl-[3-(5-rhethyl-2-m-tolyloxazol—4-

5  yimethoxymethyl)cyclohexyllcarbamoyl}cyclobutanecarboxylic acid. C32H38N205
(530.67), MS (ESI): 531 (MH™).

Example 10:
N-{3-[2-(3-Methoxyphenyl)-5-methyloxazol-4-ylmethoxymethyllcyclohexyl}-2,2-

10  dimethylsuccinamide

aYalt ‘
O

Anaiogously to the reaction conditions of example 1, 3-[2~(3-methoxyphenyl)-5-
methyloxazol-4-yimethoxymethyl]cyclohexylamine and 2,2-dimethylsuccinic
~ anhydride give N-{3-[2-(3-methoxyphenyl)-5-methyloxazol-4-
15  ylmethoxymethyl]cyclohexyl}-2,2-dimethylsuccinamide. C25H34N206 (458;56),
' MS (ESI): 459 (MH"). -

Example 11:
N-{3-[2-(3- Methoxypheny]) 5- methyloxazo!—4 ylmethoxymethy!]cyclohexyl} -2-
20 phenyisuccinam:de




N, O O5 Analogously to the reaction conditions of exanple 1,

3-(5-nethyl -2-mtol yl oxazol - 4- yInethoxynethyl)cyclohexylanlne and

ci s-cycl opropane- 1, 2-di carboxylic anfi§dri de give

2-[3-(5-nmethyl -2-mtol yl oxazol - 4-yl met hoxynet hyl ) cycl ohexyl -

car banoyl ] cycl opr opanecar boxyl i ¢ aci d. C24H30N205 (426.52), MS (ESI): 427
(MH+). 10 Exanple 8: 2-[3-(5-Methyl-2-mtolyl oxazol -4-yl met hoxynet hyl
)cyclohexx%ca yl ] cycl o- pentanecarboxylic acid 0 0 0 0 ,v 0 'ja N 15.
Anal ogous reaction conditions of :

3- (5- net Hyl - 2- ol yl oxazol - 4-yl met hoxynet hyl ) cycl ohexyl am ne and

ci s-cycl opent ane-\1, 2- di car boxyl i anhydrs i

2-[ 3- (5- et hyl - 2- Ml yl oxazo | metthoxyrfet hyl ) cycl ohexyl - '

car banoyl ] cycl og@ent ecatpoxy dci d. 4 C26H34NZ95 (454.57), Ms (ESI): 455
(MH+). 20 Exanpl eYs: N

2-{Benzyl -[ 3- (5- ngt hyl - 2- m t ol yl oxazol - 4-yl hoxymet hyl )cycl ohexyl]ca

r bamoyl }- cycl obut anecarboxylic acid 44 OO 0 5 HN N Analogously to the
reaction conditions of exanple 1, benzyl-[3-(5-ne

t ol yl oxaalogoyglyia W@ﬁéﬂ%@@@%@&%@ﬁﬁﬁe 3aﬁ?c(3cm§tWP'&®EM|hﬁe 1, 2-
di car boxyLinciRBDYAL L Bhe@byematyREnadhlyRarhic Eid Y ohéniish&diMic rigatiaé

~ give N-{3-[2-(3-methoxyphenyi)-5-methyloxazol-4-yimethoxymethyflcyclohexyl}-2-
5  phenylsuccinamide. C29H34N206 (506.60), MS (ESI): 507 (MH").

Example 12:
2-{3-[2-(3-Methoxyphe_nyl)—5—methyloxazo[~4~ylmethoxymethy!]cyclohexyi—
' carbamoyl}cyclohexanecarboxylic acid

O | |
OMe | © N%

- Analogously to the reaction conditions of example 1, 3-[2-(3-methoxyphenyl)-5-

10

- methyloxazol-4-ylmethoxymethyllcyclohexylamine and cis-cyclohexan-1,2-
dicarboxylic anhydride give 2-{3-[2-(3-methoxyphenyl)-5-methyloxazol-4- |
yimethoxymethyl]cyclohexylcarbamoyl}cyclohexanecarboxylic acid. C27H36N206

15 (484.60), MS (ESI): 485 (MH™).

Example 13:
2,2,3,3-Tetrafluoro-N-{3-[2-(3-methoxyphenyl)-5-methyloxazol-4-ylmethoxy-
-methyl]cyclohexyl}succinamide | |




"5 ylI'met hoxynet hyl ) cycl ohexyl ] car banoyl } cycl obut anecar boxyl i ¢ aci d.
C32H38N205 (530.67), Ms (ESI): 531 (M#4). Exanple 10:

N-{ 3- [ 2- ( 3- Met hoxyphenyl ) - 5- net hyl oxa40l - 4-yl nethoxynethyl]cyclo hexyl } - 2,
2- 10 dinethyl succinamde F\\ 0O NO O N O Anal ogously to the reaction
conditions of exanple 1, 3-[2-(3-nethoxyphenyl)-5-

met hyl oxazol - 4- yInethoxynethyl]cyclohexylan1ne and 2, 2-d inethylsuccinic
anhydride give N-{3- [%j 3 t hoxyphenyl ) - 5- nethyloxazol 4 15
y[nethoxynet; sycl ohexyl } -2, 2 dlnethyISUCC|nan1de C25H34N206 (458.56),
M5 (ESI): 458 ; -

et hoxyphenyl ) ' -4-y oxynBthyl]pyclohexyl} 2- 20
phenyl succi nay de 45 0-1: 4iN Qi O ,ji~a O Anal ogously to the
reaction diti ons of exanhke yl)-5-

- met hyl oxazol - 4- ylnethoxynethyl]cyclohex 2- phenyl succi ni c
anhydride give F F C

- N-{3-[2-(3-nmet hoxyphenyl) - 5- net hyl oxazol - 4-yl net hoxynet hyi ] cycl ohexyl }-2 5
phenyl sygehiBamidieto FRHEEAMTPEARIEN LI exdMiit BB R-BHetidiphenyixsnpl e 12:
| methyloxazol-4-ylmethoxymethyl]cyclohexylamine and cis-2,2,3,3- '
| tetrafluorosuccinic anhydride give 2,2,3,3-tetrafluoro-N-{3-[2~(3-methoxyphenyl)-5-
5 methyloxazol-4-ylmethoxymethyllcyclohexyl}succinamide. C27H36N206
- (484.60), MS (ESI): 485 (MH").

Example 14: :
(S)-2-Benzyloxycarbonylamino—N—{3-[2—(3—methoxyphenyl)-5-methyloxazo]-4-
10 ylmethoxymethyllcyclohexyl}succinamide

* Chiral
0 \/ ' 0
VeSS
Q - O

2

Analogously to the reaction conditions of example 1, 3-[2-(3-methoxyphenyl)-5-
methyloxazol-4-yimethoxymethyl]cyclohexylamine and (S)-2-
benzyloxycarbonylaminosuccinic anhydride give (S)—2—ben_zy|oxycarbonylamino-N- '

15 {3-[2—(3-methoxyphen.yl)-5-methyloxazol-4-ylmethOxymethyI]cyclohexyi}succin—
amide. C31H37N308 (579.65), MS (ESI): 580 (MH"). |

Example 15:
2-{3-[2-(3-Methoxyphenyl)-5-methyloxazol-4- ylmethoxymethyl]cyclohexyl-
20 carbamoy[}cyc]opropanecarboxylrc acid ‘ '




© 2-{3-[ 2-(3- Met hoxyphenyl ) - 5- net hyl oxazol - 4-yl net hoxynmet hyl ] cycl ohexyl -

car banmoyl }cycl ohexanecar boxylic acid & --- O~ { 1 Ow /~~Ni6 10

Anal ogously to the reaction conditiond/of exanple 1, S

3-[2- (3- net hoxyphenyl ) - 5- net hyl oxazol - 4-yl net hoxynet hyl ] cycl ohexyl am ne

and ci s-cycl-ohexan-1, 2- dicarboxylic anhydride give

2-{3-[2-(3-net hoxyphenyl ) - 5- net hyl oxazol - 4- '

ylnethoxynethyl]cyclgyex car banoyl } cycl ohexanecar boxylic acid. C27H36N206

15 (484.60),;,V5\(ESI)” 485 (M#). Exanple 13: 2,2, 3,3-Tetrafl
rethoxyphenyl ) - 5- pet hyl oxazol - 4-yl et hoxy-

met hyl ] cycl o /| } sucigi naim, de 46 - F F Oge O NW E F O Anal ogously

to the reactyon conditions!of e} ;18- 2- (3-4pet hoxyphenyl ) - 5-
met hyl oxgqgk- 4- y| met hoxyme® . he i ne G s-2.2,3,3
tetrafl uorosuccini c anhydride give
2,2,3,3-tetrafl uoro-N-{3-[ 2- (3- net hoxyphenyl )-5 5
- met hyl ox - 4- vl 0 C iqNy@Miqd )-8
(54 oy Rty S BAERon Ko GNS G ey S, o1 oot AR
(|S) - 2;] B&hétﬂylbmh I Qat@?nﬂémm?(memyHBydlélgé)&lammlecancpdﬂ'swbmmpmtdwﬁexazoI -4- 10
' tr t
. yi e Oxcxggrboxydcc r?hy%rigééi\;es 5&%—'[5—?§Qmeethoxyphenyl)-5-methyloxazoi—4—
5 ylmethoxymethyllcyclohexylcarbamoylicyclopropanecarboxylic acid. C24H30N206

(442.52), MS (ES1): 443 (MH).

Example 16:
2-{3-[2-(3-Methoxyphenyl)-5-methyloxazol-4-ylmethoxymethyllcyciohexyl-
10 carbamoyljcyclopentanecarboxylic acid

| /QQ ‘ o

‘Analogously to the reaction conditions of example 1, 3-[2-(3-methoxyphenyl)-5-
-methyloxazol-4-ylmethoxymethyllcyclohexylamine and cis-cyclopentane-1,2-
dicarboxylic anhydride give 2-{3-[2-(3-methoxyphenyl)-5-methyloxazol-4-

15 yimethoxymethyl]cyclohexylcarbamoyl}cyclopentanecarboxylic acid. C26H34N206
(470.57), MS (ESI): 471 (MH"). ‘

Example 17: | ' _
2-{3-[2-(3-Methoxyphenyl)-5-methyloxazol-4-ylmethoxymethyllcyclohexyl-

20 carbamoyl}cyciobutanecarboxylic acid




“Chiral o- 0 NON11~ 00\ NO Il 2 0 Analogously to the reaction
conditions of exanple 1, 3-[2-(3-nethoxyphenyl)-5

met hyl oxazol - 4- yInethoxynethyl]cyclohéﬁylanlne and (S)-2-

benzyl oxycar bonyl am nosucci ni ¢ anhydri de give

(S)-2-benzyl oxycar bonyl am no-N- 15

{3-12-(3- nethoxyphenyl)-S nmet hyl oxazol - 4- yl met hoxynet hyl ] cycl ohexyl } succin
am de. CSlH37N308 65), M5 (ESI): 580 (MK ). Exanple 15:

-4- yI met hoxynet hyl ] cycl ohexyl - 20
0 ~00 O O N—~~0

of e rrpl e 1,
- 4-y| pet hoxynet hyl ] cycl ohexyl am ne
and cis-c ydrilde give

2-{3-[2-(3-net hoxyphenyl ) - 5- et hyl oxazol -4 5
yl met hoxynet hyl ] cycl ohexyl car banoyl } cycl opr opanecar boxyli ¢ aci d. C24H30N206

442.52), M5 (E 443 2- 3- t hox
Lol s MAnaload by ki e eas o boRSTamS B PTATeRa: ez e oxyPRETYT)-5-
car bamoyh iy RIxapsii i‘rﬂﬁ%ﬁ?ﬁ’ﬁé{wﬂcﬁ%ﬁe)&é&)iﬂﬂ &hdci8-cyclobutane-1,2-
dicarboxylic anhydride give 2-{3-[2-(3-methoxyphenyl)-5-methyloxazol-4-

car banoyl
Anal ogousl
3-[2-(3-

5 yl_methoxymethyl]cyclohexylcarbamoyi}cyclobutanecarboxylic acid. C25H32N206
(456.54), MS (ESI): 457 (MH").

Example 18:
N-{3-[2-(3-Methoxyphenyl)}-5-methyloxazol-4-yimethoxymethyllcyclohexyl}-

10 . succinamide

) | |
N N o
OMe O\D\NMG
0

Analogously to the reaction conditions of exampie 1, 3-[2-(3-methoxyphenyl)-5-
methyloxazol-4-yimethoxymethyl]cyclohexylamine and succinic anhydride give N-

15 {3-[2-(3-methoxyphenyl)-5-methyloxazol-4-ylmethoxymethyl]cyclohexyl}-
succinamide. C23H30N206 (430.51), MS (ESI): 431 (MH™).




-0 ~"“~a N Anal ogdusl y to the reaction conditions of exanple 1,

3-[ 2-(3-nmet hoxyphenyl ) -5- net hyl oxazol - 4-yl met hoxynet h I} CF}/C| ohexyl am ne
and ci s-W\rPopehAdants 1, 2- di carboxyl i 49anhydri de gi vé’CT/EFP2005/008282
2-{3-[ 2- (3- met hoxyphenyl ) - 5- met hyl oxazol -4 15 _

y[ met hoxynet hyl ] cycl ohexyl car banmoyl } cycl opent anecar boxyl i ¢ acid. C26H34N206
(470.57) I\/§ (ESI): 471 (M#). Example 17: 2-{3-[2-(3-M

et hoxyph¥@F9IM_ et hyl oxazol - 4-yl met hoxynet hyl ] cycl ohexyl - 20

car banpyq } cycA ebrpanae df Bxtdringlzacid 48 ON OO O O NO Anal ogously to
the reaction conditions of exanple 1, 3-[2-(3-nethoxyphenyl)-5-

et hyl oxazol - 4- yl met hoxynet hyl ] cycl ohexyl am ne and ci s-cycl obut ane- 1, 2-

di car boxyl i c anhydride give 2-{3-[2-(3-nethoxyphenyl)-5-nethyl oxazol-4 5

yl met hoxynet hyl ] cycl ohexyl car banoyl } cycl obut anecar boxylic acid. C25H32N206

(456.54), M5 (ESI): 457 (MH). Exanple 18: N-{3-[2-(3-M

et hoxyphenyl ) - 5Rfet hyl oxazql - 4- i3 met hyl ] cycl ghexyl }- 10 succi nam de

0 Np 70N)O_11 /0 “yAnal y t/0 the rgaction RN tions .of exanple 1,

3-[2-(3-netho nyI\ et )yl oxarghg 4 Y)l et hoxyrrret hyl ] cycl ohexyl am ne-

and succini ¢ anhygr.i. \N,«Y\ O
[]

gi

S

{ ) R8
l
R5
5 i
in which:
Ring A s (C3-C8)-cycloalkanediyl or (C3-C8)-cycloalkenediyl, where in the
cycloalkanediyl or cycloalkenediyl rings one or more carbon atoms
10 may be replaced by oxygen atoms;

R1, R2 independently of one another are H, F, Cl, Br, CFs, OCF3, (C1-C6)-
alkyl, O-(C1-C6)-alkyl, SCF3, SFs, OCF»-CHF3, (C6-C10)-aryl,
_ (C6-C10)-aryloxy, OH, NOo; or
15 R1and R2 together with the phenyl, pyridine, 1-H-pyrrole, thiophene or furan ring
| | are fused, partially saturated or unsaturated, bicyclic {(C6-C10)-aryl,
(C5-C11)-heteroaryl; |

R3 is H, (C1-C6)-alkyl, (C3-C8)-cycloalkyl, (C1-C3)-alkyl-(C3-C8)-
20 cycloalkyl, phenyl, (C1-C3)-alkyl-phenyl, (C5-C6)-heteroaryl, (C1-C3)-
| alkyl-(C5-C6)-heteroaryl or (C1-C3)-alkyl which is fully or partially
substituted by F; |

W is CH, N, ifo=1;
25 o
W s O, 8, NR9, ifo=0;




* 15 {3-[2-(3- et hoxyphenyl) - 5- net hyI oxazol - 4-yl met hoxynet hyl ] cycl ohexyl } -
succi nam de. C23H30N206 (430.51), ESI): 431 (MH). WO 2006/018116 49
PCT/ EP2005/ 008282 W claim 1. A co Bund of the formula | R21f O R3 R4 R6

Ring Al RlL2 R R7 O 5 in which: Rng Ais (C3-C8)-cycl oal kanedi yl or
(C3-C8) -cycl oal kenediyl, where in the cycloal kanediyl or cycl oal kenedi yl
rings one or nore carbon atons 10 may be repl aced by oxygen atons; Rl, R2
i ndependently of one another are H F, Br, CF3, OCF3, (SCl- C6) - al kyl,
O (Cl- C8% - al ky! , istEECosmikanadiy. @h@?m(thﬁﬁﬂff@)?déﬁ group QRESOIGN® ar yl oxy,
OH, NO2; or 15 t Y. yridine, 1-H pyrrole,

t hi ophene orfurgslc ?‘ﬂ%‘gﬁ%gﬁsce) bj/gbed'&jre‘ﬁ'léc}éd Bz}}e?@)gﬁgtd&?rg?ed or unsaturated,
bicyclic (C6-Cl0)-aryl, (C5-Cl I)- heteroaryl R3 is H (C1-C6)-alkyl,
(C3-C8) -¢ycl oal kyl al kyl - (C3-C8) 20 cycl oal kyl , phenyl,

(C1-&3) \gl kyl - phé%(}lo(%(l%%é@) heteroaryl, (Cl-C3)- al kyI (C5-C6) - heteroaryl -
or (g§1-C3)-alkyl which is fully or partlally substituted by F;, Wis CH N,
if o=1, 25 Wis O S, NR9, if o =0; .50 Xis (Cl-C6)-al kanediyl, where
in the al kanedi ylis §r02p one or nore

R4 is H, F, (C1-C6)-alkyl;
10 R5  isH,F,(C1-C6)-alkyl
R6 is H, F, (C1-C6)-alkyl;

- R5 and R6 together with the carbon atoms that carry them are (C3-C8)-
15 cycloalkane-1,2-divl;

R7 is H, (C1-C6)-alkyl, (C2-C6)-alkenyl, (C2-C6)-alkynyl, O-(C1-C6)-alkyl,
' O-(C2-C6)-alkenyl, O-(C2-C6)-alkynyl, (C3-C8)-cycloalkyl, (C6-C10)-
_ aryl, (C5-C11)-heteroaryl, O-(C3-C8)-cycloalkyl, O-phenyl, NR10R11
20 - | which may be substituted by O-(C1-C6)-alkyl, O-(C2-C6)-alkenyl,
| | O-(C2-C6)-alkynyl, O-(C3-C8)-cycloalkyl, O-phenyl, O-(C5-C11)-
‘heteroaryl, and where (C3-C8)-cycloalkyl, phenyl, (C5-C11)-heteroaryl
may additionally be substituted by (C1-C8)-alkyl, unsubstituted or fully
or partially substituted by F, O-(C1-C8)-alkyl, unsubstituted or fully or
25 partially substituted by F, CI, Br, I, OH, NR10R11, CO-(C1-C6)-aikyl,
CO-(C6-C10)-aryl, CO-(C5-C11)-heteroaryl, C(O)-0-(C1-C6)-alkyl,
C(0)-0-(C6-C10)-aryl, C(0)-0-(C5-C11)-heteroaryl, SO.-(C1-C6)-
alkyl, SO,~(C8-C10)-aryl, SO.-(C5-C11)-heteroaryl, it being possible
for alkyl, aryl and heteroaryl to be further substituted by (C1-C6)-alkyl
30 - or phenyl; |




" carbon atons may be replaced by oxygen atons; Y is CO SO 502; 5 n
is0-2;, R4is H F (Cl-C6)-alkyl; 10 RS is H F, (Cl-C6)-alkyl; R6 is H,
F, (Cl-C6)-alkyl; R5 and R6 together @ilth the carbon atoms that carry them
are (C3-C8)- 15 cycloal kane-1,2-diyl; R7 is H, (Cl-Cs6)-alkyl,

(C2-Co) - al kenyl, (C2-C6)-al kynyl, O (Cl-C6)-al kyl, 0-(C2-C6)-al kenyl,

O (C2-Co6) -al kynyl, (C3-C8)-cycloal kyl, (C6-Cl10)- aryl, (C5-Cl1)-heteroaryl,
O (C3-C8)-cycl oal kyl, O phenyl, NRLOR11 20 which nay be substituted by

O ( C1- CaY6 andyR7 togeéf@-veﬁ) thel qashgn atory thatcardss tegy agg (C3-C8)-

O (C3-C8) - cycl oal ky henyd:;. O (C5-C1 1)- heteroaryl, and where
(C3-C8)-cycl oal kfF’QX'OBhkeg”%{lﬁ@( “Cll)-heteroaryl -may additionally be
substituted by (Cl-C6)-al kyl, unsubstituted or fully or partially

substi t d by F, -(R) -,al kyl , unsubstituted or fully or 25 partially
substitﬂ%éd by F,'S%,%gé'p%%r"’,“kﬂ-l, NRLORL1, CO-(Cl-C8)-al kyl,

CO- (g6-Cl0) -aryl, CO (C5-Cll)-heteroaryl, C(O -0 (Cl-Cs6)-alkyl,
C(O-0(C6-Cl0)-aryl, C(O-0(C5-C11)-heteroaryl, SO2-(Cl-C6)- alkyl,

S02-( C6-R® 0) - ar y¢ H, 802-G&)sIK Whitke tseurssubgtifuted obsubsjityfed diylhenyt,or al kyl ,
aryl. and-heteroaryl to be further substituted by (Cl-C6)-al kyl 30 or
phenyl : 51 R6 amieR¥ together with the carbon atomthat carries them are
(C3-C8)- cycl oal kane-1,1-diyl; R8 is H (Cl-C6)-alkyl; 5

R10 is H, (C1-C6)-alkyl, phenyl, CO-(C1-C6)-alkyl, CO-(C8-C10)-aryl, CO-
10 (C1‘-CG)-aIkyl-(06-C1 0)-aryl, CO-(C5-C11)-heteroaryl, C(O)-O-(C1-
C8)-alkyl, C(0)-0-(C1-C6)-alkyl-(C6-C10})-aryl, C(O)-O-(C6-C10)-aryl,
- C(0)-0O-(C5-C11)-heteroaryl, SO,~(C1-C8)-alkyl, SO.-(C1-C6)-alkyl-
(CB-C10)-aryl, SO:-(C1-C6)-alkyl-SO,-(C1-C6)-alkyl, SO-(C6-C10)-
aryl, SO,-(C5-C11)-heteroaryl, it being possible for alkyl, aryl and

15 heteroaryl to be further substituted by (C1-C6)-alkyl or phenyl.
R11 is H, (C1-C8)-alkyl which is unsubstituted or substituted by phenvl,
phenyi;
20 R12 | is H, benzyl;

or a physiologically acceptable salt, solvate or physiciogically functional derivative

thereof.

25
2 A compound of the formula | as claimed in claim 1 where:

-Ring A is (C3-Cg)-cycloalkanediyl or (C3-Cg)-cycloalkenediyl, where in the
cycloalkanediyl or cycloalkenediyl rings one carbon atom may be
30  replaced by an oxygen atom;




"R9 i's H (Cl-C6)-al kyl which is unsubstituted or substituted by phenyl,
.phenyl; R10 is H, (Cl-C6)-alkyl, phen%l CO (C1-Co) - al kyl,

CO (C6- C10)-aryl, CO 10 (C1-Cs)-al kyb2(cCs-C10)-aryl,

CO (C5-Cl1)-heteroaryl, C(O-0O(Cl- ©6)-alkyl,

C(O -0 (C1-C6)-al kyl - (C6-C10) -aryl, C(O)-O(C6-CI O-aryl, C(O-O0(GC-C1
l)-heteroaryl, S02- (Cl Co) - aI kyI 802 (C-Co)-al kyI (06 ClO-aryl,

S02- (C1-C6) - al kyl - Cl- C6 S02- (C6-Cl 0 ‘}/

S02- ( C5-%11) - het s Gory 6) a"sarmlsﬂgWB%r&Mh@ aﬂ%ﬁnegmkwo PP ChAECR

het eroaryl to be bg,hgrr 1is H,
(a - C6) - al kyl c'fahgéﬁs]gtor@%ﬁ rét%ggtogeélng%ysﬁ%ut e%}s aC%h ny J(y ér?%nyl 20
R12 is H, benzyl ;atom; a physi ol ogically acceptable salt, solvate or

physi ol ogically functional derivative thereof. 25 2. A conmpound of the
formula I as clai rred inclaiml where: Ring Ais (C3-C8)-cycl oal kanedi yl or
(C3-63) &%b%l&% Eccé’iﬁﬁﬁiﬁ éa'& E&@atédﬂél’%ﬁd‘f@@@ﬂl%un@f ol @bﬁ@bﬁ\ﬁf\edl yl

ri ngs one car repl aced an oxygen atony 52

( C1- Co) -thetemfiedi yl | where |n the al kanedlyl gr oup the Cl or C2 car bon atom
(with respect to Ri ng A) may be replaced by an oxygen atom 5 or a :
physi ol ogi cal |y acceptable salt, solvate or physiologically functional

derivatiye tmebﬁ@founaofﬂqecwmmﬁﬂa@éiatrh@diroclmlha dr 2whefeai med in claiml

or 2 where 10 Rl is 3-(Cl-C4)-al kyl, 0-(Cl-A4)-al kyl ;
10
R1 is 3-(C1-C4)-alkyl, 3-0O-(C1-C4)-alkyi;
R2 is H;
15 "R3 is (C1-C4)-alkyl;
W is CH, ifo=1;
X is CHz-O-CHy;
20
n is 1;
R4 isH, F;
25 R is H, F;

R6 is H, F;

R5 and R6 together with the carbon atom that carries them are (C3-C8)-
30 _ cycloalkane-1,2-diyl; or

R7 is H, F, (C1-C8)-alkyl, phenyl, NH-C(0)-0-CH2Ph;




. "R2i's H 15 R3is (Cl-C4)-alkyl; Wis CH if o=1, Xis CH-0OCH2; 20 n
’ iIsl, R4AiIisHF 25 R5is H F, REBis H F, R5 and R6 together with the
carbon atomthat carries themare (C3588)- 30 cycloal kane-1, 2-diyl; or R7
is H F, (Cl-C6)-al kyl, phenyl, NHC(O-0OCH2Ph; 53 R8 is H and R12 is H
benzyl. 5 4. A pharnmaceutical, conprising one or nore conpounds of the
formula | as clainmed in one or nore of clainms 1 to 3. 5. A pharmaceutical,
conprising one or nore conpounds of the fornula | as 10 clainmed in one or
nore of clains 1 to 3 and one or nore active conpounds having favorable
effects net abol ¢ djsorders or diseases associated therewith. 6: A
pharmaceutical, conprising one or nore conpounds of the formula |I as
claimed in one or nore of clains.1 to 3 and one or nore antidiabetics. 15
7. A phﬁﬁnaceUtical, conprising one or nore conpounds of the formula | as
cl ai med R one ofS HoP@"BH- clains 1 to 3 and one or nore Iipid nodul ators.
8. The use of the conpounds of the formula | as clained in one or nore of
20 clains 1 to 3 for the treatnent and/or prevention of disorders of the
fatty aei.d. A pharmaceutical, comprising one or more compounds of the formula | as

claimed in one or more of claims 1 to 3.

5. A pharmaceutical, comprising one or more compounds of the formula | as
10 claimed in one or more-of claims 1 to 3 and one or more active compounds having

favorable effects on metabolic disorders or diseases associated therewith.

6. A pharmaceutical, comprising one or more compounds of the formula | as
claimed in one or more of claims 1 to 3 and one or more antidiabetics.

15
7. A pharmaceutical, comprising one or more compounds of the formula | as
claimed in one or more of claims 1 to 3 and onhe or more lipid modulators.

8. The use of the compounds of the formula | as claimed in one or more of
20 claims 1 to 3 for the treatment and/or prevention of disorders of the fatty acid

metabolism and glucose utilization disorders.

9. The use of the compounds of the formula | as claimed in one or more of
claims 1 to 3 for the treatment and/or prevention of disorders where insulin

25  resistance is involved.

10.  The use of the compounds of the formula | as claimed in one or more of
claims 1 to 3 for the treatment and/or prevention of diabetes mellitus and its
sequelae.

30
"~ 11.  The use of the compounds of the formula [ as claimed in one or more of

claims 1 to 3 for the treatment and/or prevention of dyslipidemias and their




" met abol i smand glucose utilization disorders. 9. The use of the conpounds
of the formula | as clainmed in one or nore of clainms 1 to 3 for the-
treatment and/or prevention of disordéf#s where insulin 25 resistance is
.involved. 10. The use of the conpounds of the fornula | as clainmed in one
or nore of clainms 1 to 3 for the treatnent and/or prevention of diabetes
nmellitus and its sequelae. 30 11. The use of the conpounds of the formul a
| as clainmed in one or nore of clains 1 to 3 for the treatnent and/or

pr event i®ugtaedysl i pi deni as and their 54 sequelae. 12. The use of the
conpounds of the formula | as clained in one or nore of clains | to 3 for
the treatnment and/or prevention of states associated with 5 netabolic’
syndr onet2. 13. THehesauiskthefcaneounaispad dhel Sorasulz | ab maimied imoee or manessfof cl ai ns
1to3in, coybig?titgn with at | east one ,furtfhte?& active cggy und for the

t r eat merfti@igifd] & 3 Ty BGdrateRNHANPE Breyentiog of siates as¥]F1aled §¥et abol i sm and
gl ucgse d’lé{.albioﬁé‘ts*lﬁ’d'f Afy di sorders. 14. The use of the conpounds as clai ned
in one or nore of cPalms 1to3in conbination with at |east one further
active compound for the treatnment and/or prevention of disorders in which

insulin resistance is, involved., 15 15. A process for I _

phar maceuti Calheclé%?f@rerﬁsmb[?%mgP-%9113'."2)@ F’xn%ne QBWBB%RgéISg'g iﬁ‘gPﬂQd in one
or mor e FmisihadidFwith b lcast WA Elrtiea Ve @Bnifotnddor tHeeirédtriene apd/geound Wi t h
a -pharmaceutically acceptable carrier and bringing this _mxture into a

f or m suiprayentionmf disprlarssefrtheifatty acid metabolism and glucose utilization
10  disorders. :

14.  The use of the compoﬁnds as claimed in one or more of claims 1to 3 in
combination with at least one further active compound for the treatment and/or
prevention of disorders in which insulin resistance is involved.

15

| 15. A process for preparing a pharmaceutical comprising one or more of the
compounds as claimed in one or more of claims 1 to 3, which comprises mixing
the active compound with a pharmaceutically acceptable carrier and bringing this

mixture into a form suitable for administration.




