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WD 2004/ 076447 1 PCT/ EP2004/ 001585 Descri pti on
Cycl oal kyl derivatives conprising bioisosteric
carboxylic acid groups, nmethod for 5 the production
WO R6P46764d4Ad use t hereof as & nedi canent 10PTWEP2004/001585
invention relates to cycloal kyl derivatives having
bi oi sosteric carboxylic acid groups and to their
physi ol ogi cal | y acceptable salts and physiol ogically
DegHﬂﬁ fgronal  derivatives. Conpounds of a simlar
tructure have al ready been described in the prior art
for the treatnent of hyperlipidem a and di abetes (WO
Cyé’l@gﬁg«ﬁd&K@tweé tco\"i/i%if‘ns SitistterRf cdrbexyliR\vIM GRIUPsO method for

prov i al Low a 15. t her apeufi cal |
thel R Bspor et Ana L8 Aneie BB L mBRIERGI Rar bohydr at e

nmet abol ism and * are thus suitable for the prevention

TRk SRR ool SRR B e b e ChAREk R a0

grogps @nidstorthely physistndicsllyafcceptabieinalis and physiothgically funetional
defidibusty of PPAR receptors 20 has been found. In

particul ar, the conpounds are suitable for the

activation of PPAR al pha and PPAR gamma, and the

Comgo@ﬁas of aldipilacstrldtMR: Rald Hipda @éﬁlde@cnu@d ’hethé 'ﬁ)hor art for

the LT RepeSRA e suahries g RO0RGAkel |

h--\\ /0--1iz RB NR2 1 in which 30 RlngAls

TR G AR AR B o S patkesg Y

thegareudicalin exploiablermaddation @ﬁypndeandétpﬂ @afbdhwate@@éabo ism and

are®thB8%uitdble for the prevention and/or treatment of diseases such as type 2

diabetes and atherosclerosis and the various sequelae thereof.

Surprisingly, a series of compounds which modulate the activity of PPAR receptors
has been found. In particular, the compounds are suitable for the activation of
PPAR alpha and PPAR gamma, and the extent of the relative activation can be
different depending on the compounds.

Accordingly, the invention relates to compounds .of the formula |

30

‘ R3
R1 0
N Ring A Ring B
N X Y
R2 |

in which

Ring A is (C3-Cg)-cycloalkanediyl or {C3-Cg)-cycloalkenediyl, where in the
cycloalkanediyl or cycloalkenediyl rings one or more carbon atoms
may be replaced by oxygen atoms;
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5 Rl, R2 independently of one another are H, F, Br,
CF3, OCF3, (Cl1-CB)-alkyl, O (Cl-Co6)-alkyl, SCF3, SF5,
OCF2- CHF2, O phenyl, OH or RO2; or RlL and R2 in
juxtaposition together with the phenyl ring are a
fused, unsaturated or conpletely or partially
saturated bicyclic (C9-Cl2)-aryl or (C9-Cl1)

‘RiHRt er oar independenthsetone asother are BrB, B(.GIF-CH)CHRY, KGI-Ce)-alkyl,

(C1- D) - BLIOXE,) Al SEk CHEL BERY.CHRT, RNGAYAYI, O, & NO; or

I
(C1- Co) - al kanedi yl, where one or” noré ca?@on atons 1 n
the al kanediyl group may be replaced by oxygen atons;

RﬂériosRQCl'erﬁ)da@bkniaﬁc{bgétherwftﬁlh@i@heﬁw fiitealiey4 fuseeiRsaturated
one Or nore roups,. I,.n e nedal 0]
o Fencdi Of Somblteiey PRRialY satiafbd,Gytic’GoC a)-aatop Co-Crr)-

.. SQ2 .and  hétesvaygl sihg eystehkenedi yl. may. be unsubstit ut ed
or substituted by OH, Ring B is phenyl which may be
mono- or disubstituted by N&2, A, CN, (C1-C6)-alkyl,
R3( C1- C6) - &l ok, dEo 1) adiavd| (€:1-Ca)-alyaxyo (Cals)-eydoalkylrargienyl;
additionally contains a nitrogen or sulfur atom in
the ring and is substjtuted by oxo or thioxo and ma

X e subst ist s ANy InVheis AP Bt BIATe parepn gmssn the

(C1- C6) - alklsibdiybhonp map 88z¥placedty d:fygkh atoms;
physi ol ogi cal I'y acceptable salts. Preference is given

to compounds of the formula I in which 30 Ring Ais
Y (C3- C3) - isy(€dadedkemdidiy] oo i(C (-C3)-8keneyiyt, aetidreromai grimore CH;

where in : j ] ]

one. car b3tbs S SRaReAEoYaNBhedFaap thRT L pltb 8By O

Rl, R2 i%&kssifenr SPpanbakanedivheralkerediyl ray be unspbstituted

OCF3, (CGdr sfbstiutbdlby O (C1- C6) - al kyl, SCF3, SF5,

OCF2- CHF2, O phenyl, OH or NO2; or 3

Ring B is phenyl which may be mono- or disubstituted by NO, Cl, CN,

(C+-Ce)-alkyl, (C1-Cg)-alkoxy or tetrazole; or
pyrrolidin-2-one which additionally contains a nitrogen or sulfur atom
in the ring and is substituted by oxo or thioxe and may be substituted
on the nitrogen atom by R4;

R4 is (C4-Ce)-alkyl, phenyl, benzyl;

and their physiologically acceptable salts.

Preference is given to compounds of the formula 1 in which

Ring A is (C3-CB)-cycI0éIkanediyl or {C3-Cs)-cycloalkenediyl, where in the

cycloalkanediy! or cycloalkenediyl rings one carbon atom may be
replaced by an oxygen atom;

'R1, R2 independently of one another are H, F, Br, CF3, OCF3, (C1-Cg)-alkyl,

O-(C1-Ce)-alkyl, SCF3, SFs, OCF,-CHF», O-phenyl, OH or NO; or
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RI and R2 in juxtaposition together with the phenyl
ring are a fused, unsaturated or conpletely or
partially sat ur at ed blcycllc (C9-Cl2)-aryl or
(C9-Cl1l1)- heteroaryl ring system 5 R3 is H CF3,
(Cl-Co6)-al kyl, (C3-C8)-cycloal kyl or phenyl; Xis
(C1- CoB) -aIkanedl |, where one carbon atomin the

R1 aﬂﬁ@a%%d. iugapapitioniggaiaen with shepheRyl dingmig gdvsad owsaturated
10 Y is ¢ldorkfiete bﬁﬁ&ﬂiaw squrét@H’tﬁ@}cli@'(&@'ﬁﬁ%‘ éﬁlyl or (Cg-C11)-
wher e onge .or tV\P roups 1 n the al kanediy
al kenede)‘/EFt d Sy repl aced by 0, €O S SO or
S02 and al kanediyl or al kenediyl may be unsubstituted

Roona.or odt G Frleba TedoraBoliieihd) ok, ™

- (Cl1- C6) - al koxy or tetrazole; or pyrrolidin-2-one which

y additional : i
R e L SR

t he 5- pd@ﬁVlhﬁrfePbﬁ@le’ﬁyyafb@Xﬂﬁihﬂ%t ed on the N -atom
by R4, 20 R4 is (Cl Co6) - al kyl, phenyl, benzyl; and

th | | bI |t Par t

ot br P AE ety S B Crkaka e ARrans A,
whi gh 35grospé %t!@éikaw&ﬂhgl&brl@k@ﬁbd{yi grﬁufg\mayb@mpiaced by O,
car bon c .OXY 068N i
Ctonendear By 3¢ BPRB5 o Ao R i R Tmay be ypsubstituted
( C1- C) -efl sufistitutedl by O6) - al kyl , SCF3, SF5, OCF2- CHF2,

O phenyl , O—I or NO2; or in juxtaposition toget her with
hen ri n are a fused, unsaturated
Rmsg*qm et é harw P!phmx/bgawcmcgdilwbﬁmtﬁe by NOz, Cl, CN,
( Co- ClZ)(fﬁlrcyA)aJ I((@i CHlalko :ere@ralzwle brng system R3
is

H, CprI'I'O(ll in- -c?ne wl!%n ad% ifion Cm com:ams a n¥(rogen or sulfur atom

phenyl ;
: in the 4-position and is substituted by oxo or thioxo in the 5-position

and may be substituted on the N1-atom by R4;
R4 is (C1-Cg)-alkyi, phenyl, benzyl;
and their physiologically acceptable salts.
Particular preference is given to compounds of the formula | in which

Ring A is (Cs-Cg)-cycloalkanediyl in which one carbon atom is replaced by
an oxygen atom;

R1, R2 independently of one another are H, F, Br, CF3;, OCF3, (C4-Ce)-alkyl,
O-(C1-Ca)-aiky!, SCF3;, SFs5, OCF2-CHF3, O-phenyl, OH or NOy; or

R1and R2 in juxtaposition together with the phenyl ring are a fused, unsaturated

or completely or partially saturated bicyclic (Cg-C12}-aryl or (Co-C14)-
. heteroary! ring system;

R3 is H, CF3, (C4-Cg)-alkyl, (C3-Cs)-cycloalkyl or phenyi;




10

15

20

25

30

35

4 1 5 groups in the al kanediyl or al kenediyl group nay
be replaced by 0, CO or SO and al kanedi yl or

al kenediyl may be substituted by OH Ring B is phenyl

whi ch may be nono- or disubstituted by NO2, d, CN,
(Cl-Co6)-al kyl, (Cl-C6)-al koxy or tetrazole; or 10
pyrrolidin-2-one which additionally contains a

ni t r ogenisd1-<is)-ailkanatiyh wheretthe Gt parboniatomds deplaced by an
substltu(g)@g}thy htO© Or thioxo in the 5-position and

may be s Ituted on the Nl-atomby R4; R4 is

(C1-C6) - al kyl, phenyl, benzyl; 15 and the|r

physi ol osl(ewdsy-aﬂ@%@atwbk ﬁ:ﬁ@gyalkeh(@awe ngtﬁé 6Hé%l"r two CH;

e ORI IS SaSefighoalkenady dipgp may b6 feplae by O,

-i.ndependent orySO% andallcareidiglor Hikened§t maifd smted by OH;

(Cl-C6)-al kyl, O (Cl-C6)-alkyl, SCF3, SF5, OCF2-CHF2,
0- phenyl, OH or NO2; or 25 R1 and R2 in j uxt aposition

Ringoget herisyphehylt whichtmaay bermonp-soraisulfstitded byris@s, 6 aCHd

bi cyclic = oaryl rin
sys%/em gg a%@%%ytf)oéik&)?o&%\)%aﬁé {he é cargon
atomis [pygmhggéa ane which @%@nagy @ﬁﬂtamq g nitrogen or sulffur atom

t(Cl gi|)2 ﬁ'théﬁ%ﬁﬂmr@éné @s@tﬂ@bh%@o&’énthl@i@ﬁﬁ tRE8-pfsition
Wwo

(C3- 06) - %";/%F@éﬂ%?“taﬁ““&ﬁérﬂﬂ‘}‘e% %9@%%40 35 Yis

(C1-A4) -al kanediyl, O (Cl-C4)-al kenedi yl ,

4(C1 C4) gl(be g'igné!&ipy e%%&beﬁ%l’ al kenedi yI O 502 or

where'a Substituted by OH Ring

B |s phenyl which nmay be nono- or disubstituted by NO2
anﬂheircﬁﬁysiologically acceptable salts.

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

Ring A~

R1, R2 are ihdependently of one another H, F, Br, CF3, OCF3, (C4-Cg)-alkyl,
0O-(C1-Ce)-alkyl, SCF3, SFs, OCF2-CHF2, O-phenyl, OH or NO3; or

R1and R2 'in juxtaposition together with the phenyl ring are a fused, unsaturated”
bicyclic (Cy-C1p)-aryl or (Co-Cg)-heteroaryl ring system;

R3 is H, CF3, (C4-Cg)-alkyl, (C3-Cg)-cycloalkyl or phenyl;

X is CH,-O;

Y is (C4-Cy)-alkanediyl, O-(C4-C,4)-alkenediyl, (C4-C4)-alkenediyl, O-(C+-
C,)-alkenediyl, O-SO, or O-CO, where alkanediyl may be substituted
by OH;

Ring B is phenyl which may be mono- or disubstituted by NO;, Cl, CN,

is cyclohexane-1,3-diyl;

(C4-Ce)-alkyl, (C+-Ce)-alkoxy or tetrazole; or
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(C1-C6) -al kyl, (C1l-C6)-al koxy or tetrazole; or 5

t hi azolidin-1, 4-di one which may be substituted on the

N3-atomby R4; 5 R4 is (C1-T6)-al kyl, phenyl or

benzyl; and their physiologically acceptable salts or

conpounds of the formula | in which io Rng Ais

cycl ohexane-1,3-diyl; Rl, R2 independently of one

anot her ﬂ;mom;hnl:] 4@19n@ﬁ®icf(mym)sudnslawted)pnahe N3-atom by

(Cl-Co) - Fy‘kyl or 15 Rl and R2 together with the

phenyl ring are naphthyl; R3 is (C1-C6) - al kyl,

(C5-C6) -cycl oal kyl or phenyl Xis CH-0; 20 is
R4(Cl- C4) -igl& Wa}{dyi p@eh t@én |;kanedi yl ,

(C1-CA4) - aI kened| yl, 1- C4)- aI kenedi yI OS2 or

O CO where al kanedl yI may be substitut ed by OH 25
anthm phyisiolpdieaiy asdeptdblewalther nono-. .or. di subst.i t ut.ed

by NG, d, CN,  (Cl-C6)-al kyl, (Cl-C6)-alkoxy or

tetrazole; or Ring Bis thi azoI|d| ne- 2, 4- di one which
compgurigts efithe fomuylad iomhidie N3- at om by R4: 30 R4 is

(C1-C6) -al kyl, phenyl or benzyl; and their

ph si ol ogi cal I y acceptable salts. 35 Very particul ar

hasi d5icyclghg¥ang-Jehdivb t he conmpounds of the fornul a
I in which one or nore radicals have the follow ng

R1"BA" M98 B Ohdnth Hrohe StRES 1 ¥ BY cr.2lc Ece)-alkyl or O-
(C1-Cg)-alkyl; or

R1and R2 together with the phenyl ring are naphthyl;

R3 is (C1-Cs)-alkyl, (Cs-Cg)-cycloalkyl or phenyl;

X is CH.-0O;

Y Is (C1-C4)-alkanediyl, O-(C4-Cy)-alkanediyl, (C+-Cs)-alkenediyl, O-(C;s- -
Cq)-alkenediyl, 0-SO; or O-CO, where alkanediyl may be
substituted by OH;

Ring B is phenyl which may be mono- or disubstituted by NO;, CI, CN,

(C4-Cg)-alkyl, (C4-Cg)-alkoxy or tetrazole; or

Ring B is thiazolidine-2,4-dione which may be substituted on the N3-atom by
R4,
R4 is (C4-Ceg)-alkyl, phenyl or benzyi;

and their physiologically acceptable salts.

Very particular emphasis is also given to the compounds of the formula | in which
one or more radicals have the following meanings:

Ring A is cyciohexane-1,3-diyl; or
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R2 is hydrogen; or R2 is hydrogen and Rl is attached

in the neta- or para-position; or Xis CH2-O; or Y

is -CH2-CH2-; or to those coffpounds where Ring Bis

t hi azol i di ne-2, 4-di one. The present invention also

enconpasses all conbinations of the "preferred

enbodi nents"” of the invention described herein. fo The
RZal kyl r agihyslregeém arhe substituents Rl, R2, R3 and R4

an be s [ = ' i e
RZ::Jnder st o}:gdl%écgeﬁ%g%?%'? ELS %t?%&rr%te Fﬁ%%ﬁﬁ%cy’fﬁ’%@ FS)rr(gsrlltc[)qn’ or
X or Dbi cyclsi@He{Grgor syst em which contains from6 to 10

Y atons i nistA0#.LCAY; OF td thdsBedmplindshh&let eroaryl is a
RifPRo- or. h%h@c ?‘R%I c ring systemhaving from4
MHL11 ri g 8F%*19Phi ch at 1east one atomin the
. ring systemis a heterocatomfromthe group of N, O
0., The ¢ . !

TRt b aRe BBty R 51 Lo hs SRS oo
enbodirneniso ohthe ioventinn described hergmy t herefore be

present in the formof their racemates, racemc

m xtures, pure enantioners, diastereoners and .
Theiadiefl eadisatsin S eubeiuental bR dRd andJidhepp Re straight-chain or
bra&tithieApasses all of these isoneric fornms of the

conpounds of the fornmula I. These isoneric forns nay,

25even when sone of them are not described expressis
Aryies to be undecdidad asandgning aavaromatibpcsrbocylic, mono- or bicyclic ring

=yeof{ SRR A o P B il e PRE S IR

greater solubility in water conpared with the starting

Heterobad és 3 e bickclic Bhematis ahg system hasing feom 4 to 11 ring
: I _ : g , .

o uipioh W AT ERER) 8 10 51 s A ste Hicrficin the
IrpNndast St he i nvention are salts of inorganic

aci ds such as hydrochloric acid, hydrobrom c,
Thgnd gf_ (;irdgaorﬂ{ﬁé aci Sé’égghfamagt’fe gf@ger%gg Hf{;%%(tnﬁ‘@bﬁ’? anc_:l
maygantaipdnoten e snpeundseefAbe formpyladraay therefore be present in

thecfo@nsFIHbir paddimates, racemic mixtures, pure enantiomers, diastereomers
and diastereomer mixtures. The present invention encompasses all of these
isomeric forms of the compounds of the formula |. These isomeric forms may,

_even when some of them are not described expressis verbis, be obtained by

known methods.

Pharmaceutically acceptable salts are particularly suitable for medical applications
because of their greater solubility in water compared with the starting or base
compounds. These salts must have a pharmaceutically acceptable anion or cation.
Suitable pharmaceuticaily acceptable acid addition salts of the compounds of the
invention are salts of inorganic acids such as hydrochloric acid, hydrobromic,
phosphoric, metaphosphoric, nitric and sulfuric acids, and of organic acids such
as, for example, acetic acid, benzenesulfonic, benzoic, citric, ethanesulfonic,
fumaric, gluconic, glycolic, isethionic, lactic, lactobionic, maleic, malic,
methanesulfonic, succinic, p-toluenesulfonic and tartaric acids. Suitable
pharmaceutically acceptable basic salts are ammonium salts, alkali metal salts
(such as sodium and potassium salts) and alkaline earth metal salts (such as
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35 fumaric, gluconic, glycolic, isethionic, lactic,

| act obi onic, maleic, malic, _nethanesulfonic,

succi nic, p-toluenesul fonic dnd tartaric acids.

Sui tabl e pharmaceutically acceptable basic salts are

amoni um salts, alkali netal salts (such as sodi um

and potaSS|un1saIts) and al kaline earth netal salts
ma(g@@@mnagndargmnmltah@nd: aalis oftremietarnob{@damimior2-hydroxymethyl-

y opanedi ol ),
P‘Q{&a%g}lyl)aén%ﬁgéﬂ ?/dsfll% HE %r etﬁthzﬂeg?é’%ﬁqﬁ@é Salts with
a pharmaceutically unacceptable ani on such as, for

Safy ampl £ h5rrﬁé¢édti¢ﬁﬂyoaﬁ@éc°dp¢aﬂale@%rﬁ@u&lﬁb@rf@r @kérhbré t he

o e IR bt e Sk A B g o™

- intemeadiates| fer theaprepastivhar gusificatien nﬁphmmhdmmﬁpalw acceptable

sali Do @bE R e Pirpritictap B8, S0 1) rd ofivasions,

refers to any phyS| ologically tol erated derivative of

Thé STBMYbI8GichIPf n%ﬁﬁ’él%ér%@flvé *\?séd”l‘!@r%fd Rhfers. th%n

exanpl'e ‘an ester onamnlsratlon Q a
phyﬁqllqgmagm &9fetpied dgFivativephin gompgugd 9 then formyla Lefthe invention,

for(éilahﬁﬂé v e¥ter Wﬁbh%bbhé), of fPhARHoATo tahﬂaﬁﬁﬁdl@u@h las, for

an _active tabo tethere siolo
xR o A NrEN ¥ oy LU SRt G OSBRI daH" (R Gormula | or
an actipe matabalfte thdreof.nventi on, as descri bed, for
exanple, in H OCkada et al., Chem Pharm Bull. 1994,
42, 57-61. Such prodrugs can be netabolized in vivo to

Physielaginailiydunstionséderivatvesiadse inphisieeripdadrseishawpmpounds of
théuhgéﬁﬁdﬁ/%% d&\cﬁbéago\;gkg@g% rn?'# \sﬁ%dg”ft %g{m@mmﬂ@ Bull.
19444 D781 SuthRcBGECa bR SREboRA B g I ARRmpeLAd of the
inveatiymoT seusrotiargsmapthepsélyves hake ustivibponroof t he
conmpounds of the invention belong within the scope of

the invention and are a further aspect of the
Thée woondunds df she\iriventibre naycalsoleedstiimsaitieus polymorphous forms, for

exérﬁglg’é’éjﬁ%?ﬁl? 5@% g?ys?%llinde g@%ﬂorbﬂo%mgﬂ z%l!ﬂlf\orphous

forgg| qréhggoamuaﬁw e iventioy belangowithindhe geppe af thedgvention

and B aFhrtRer A5t oPRHE iRGERLich. Use 30 This invention
relates further to the use of corrpounds of the formula

| and their
All references hereinafter to “compound(s) of formula I” refer to compound(s) of

the formula | as described above, and to the salts, solvates and physiologically
functional derivatives thereof as described herein.

Use

This invention relates further to the use of compounds of the formula i and their
pharmaceutical compositions as PPAR receptor ligands. The PPAR receptor
ligands of the invention are suitable as modulators of the activity of the PPAR
receptors.

Peroxisome proliferator-activated receptors (PPAR) are transcription factors which
can be acfivated by ligands and belong 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 rebeptor
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phar maceuti cal conpositions as PPAR receptor |igands.
The PPAR receptor I|igands of the invention are
suitabl e as nodul ators of th® activity of the PPAR
receptors. 35 Peroxisonme proliferator-activated
receptors (PPAR) are transcription factors which can
be activated by |igands and belong to the cl ass of
(PRAR): extruchrenprechaacsens of sactivaticar andrdivernsedanBiais: Motojima K,

are encoded Per oxi sone

Thesedprigtdvex VAT Pl BFéRgapem SiPARRMNa1sadigamege, which are
the”@éﬁﬂ%ﬁ@lﬁerﬁétnﬂ?béé%f' ;S’r@)nﬂfigrsdhi"{&rcﬁﬁel%klﬂélt PISA splicing (Vidal-

Puiggat #’3 Sy ge\é%atsw%fi@gé&n@%f EBMM@%\%% PPAR receptors

ha\}%PARﬂmi tiesue gm&som\bm@ Inedidatet differees Lﬂih@rs@ioglcai functions.

Th(g AJF% %S/‘ogsélp[a)bal 603&%%{1‘?1 ggfcjar%tlf%sepre'%ﬂg/ 8@ he regulatlon of a
muﬁitu@SéBgé‘rml whbgegjeneTpreduatsi arecrisally ingokpd @hmcﬂh av sndirectly

in Ig:h EfrfqeEﬁlrﬂ)tohpﬁ%a%E?Qfaﬁbﬁérﬁuﬁ*h%gpﬁademgll atﬁ’ﬂ?&lfpﬂéeﬂ&eptors

ySI 0l ogl Ca
plagdn (igpe aﬂt relef inethenregulptien wiofatlyhecid e@alah@iism f ll@pprotem

metBHdlisinumetHef ll\@n%iieVlﬁPARgﬂﬁ'ﬂﬁa RS RAWGAIY ﬁ‘ﬁ/@l\@ﬂu%raéi(é(mple in

I rec ndirectly in lipid and
theJﬁQB‘@ﬁ?'&Pg?Q'pﬁ’é?ﬁglq@f? {FFH@" for exanpl e, PPARal pha
In acditiort, 0P PARD redemforanatealzot imvblved! e the tdyalateaubBiamy further

ol pRid BRIAT e d ITBE 4 O FEAAD25bATREBs v
carbglaydsate, of fipidmetabelismal heractivitydf fesdifferdrit PPAR receptors can
be ?rh(f(ﬂﬂ’ét@gttlbﬁ\ﬁdrﬂﬁg dxteRd by \/Qﬁ‘?u§ Pzﬁﬁ ?&8? pfaﬁﬂrsac."i'(ﬁ %eﬁbéfﬂies and

I nvol ve e“regulation o
IS GANBRPYNS. pr ocesses, i ncl udi ng those V\,hl ch are not

Fordl {r@l%tllhbﬁ CQ@!}iﬁ%ed cth?rnlr@ Cf&h@!gfh%jrabl@yﬁlo icAl d effect and
abol.i sm _The Vi e differ
patfiSRRBioipaY s s srmer bk oAdary RRY @%fjenféﬁo 3, 400 - 435

Timaodiny MiBsdratet yal.acl. ddedf ﬂh@m.acﬂoﬂodemivael NI e,n527 550; Steven

: t | BWS concernlng
Kli u%}c%{l%tclahs% %8%'2%8{’539 ’?# hg%pb?’t hophysi ol ogy,
Th%EEESEIJlmeGBBO@ &elatas ol cqmmwuds aethe fopuula Izw%/nzh a8 suitable for

mo&@lgtmg tl4§5actlv%9 ?'F‘WAQ%!%%E&RE %&pé’&lalt ﬂ'|e %ﬂlty%PﬁPARalpha

g\ﬁgaﬂﬂraa Rspandisg. on ﬂaﬁ)mrof'% of ShpMmegiulahes., H?%gempounds of

- Cell S8 FB CtP%Bgd@@aergéﬁt gen and PPARdel ta, which

) 'thel forgnitd dn afe! Ailitebld qoﬁQﬁ’QOtr‘Qéﬁnéﬁt tdimtrobrand Prophflasd of the

indidations " Eiggcltrﬁ)ed hereinafter, and for a series of other, connected

pharmaceutical applications (see, for example, Joel Berger et al., Annu. Rev.
Med., 2002, 53, 409 — 435; Timothy Wilson et al.,, J. Med. Chem., 2000, 43(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, NATURE, VOL. 405, 25 MAY 2000, 421-424; Ines Pineda Torra, Giulia
Chinetti, Caroline Duval, Jean-Charles Fruchart and Bart Staels: Peroxisome
proliferator-activated receptors: from transcriptional control to clinical practice, Curr

Opin Lipidol 12:2001, 245-254).

Compounds of this type are partlcularly suitable for the freatment and/or
prevention of
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nDduIatlng the activity of PPAR receptors especially
the activity of PPARal pha and PPARgamma. Dependi ng on
the profile of the nodul ati ¢h, the conpounds of 25 the
formula | are suitable for the treatnent, control and
prophyl axis of the indications described hereinafter,
and for a series of other, connected pharnmaceutica
applications (see, for exanple, Joel Berger et a

. Anioreis of M aci0ogidn HPomcAu Db b son

Kl idisqsderstinavhich Rsslinressiagceplavsrele 2001, 56,
239-63; Jean 30 Charles Fruchart Bart Staels and
riez: PPAR ic D sease. and

atrick
: ﬁﬁb@:t%gtq g\"%s'f'spa ggtf%boﬂ texdBglifiitn, thegprevantion of the

él@soﬁateaé.@qﬁélanOOl Sander ‘Kersten, Beatrice
r Wahli. Roles of PPARs in health and

ne
RRakild %é%ttﬁ%f’"”ﬁﬁ%o" 3% MAY 2000, 421-424; |nes
-PI rte@erg‘tmenala, G ul | a Chinetti, Caroline Duval,

&S ifE s@f%ﬁ’\c@a” St ael s: Peroxi sone 35
proI P erator-ac vat edI receptors: fromtranscriptional
TonPEIvVenRRent|in Si%@lseﬂ@'@é@rﬂ% Curr Opin Lipidol
12 p?@@%ttor?ﬁﬁﬂ@ﬁ%ell@@f‘ﬂ@%ﬁ:r@ést his type are

artlcularl(%/I tablg thetrg nt and/ or
pr QIRYRNUGR Qmacre- anc "&‘FE‘B’P&%V lar gisofdgrey aci d

met abol i sm and gl ucose utilization disorders

- B34t B b R, T Ay PLR, AbRaeross,

¢coronadl heart Hisgasey exerebiovesculae d'm@sdmsaetcti especiliyghose (but
,ﬁ’&r ekt t@ﬁﬁ%@} Which &l charaPReckd 89 dHelor more of the following

erglycem a, I nprovenent 1 n 1nsufin resistance
dvenment in glucose tolerance, - protection of the

a- ¢RgH Sprsnﬁahet PEINEERRS coRESMAIIonaN @f Hmﬁthpréﬁtﬂal plasma

vascul ar _di ders 3. Dyslipideni as and their
segru@V%%r,' SSTRIPE gifaE'PB? exanpl e, atherosclerosis, 15

<colondDL beelestedoissaentraiorebr ovascul ar di sor der S,
£t Gow PR prtei 85 Fcdrittdtions

- high LDL cholesterol concentrations

- small dense LDL cholesterol particles

- high ApoB lipoprotein concentrations

. Various other conditions which may be associated with metabolic syndrome

are such as:

obesity (excess weight), including central obesity

- thromboses, stages of hypercoagulability and prothrombosis (arterial and
venous)

- high blood pressure

- heart failure, such as, for example, (but not restricted to that) in the state
after myocardiat infarction, hypertensive heart disease or cardiomyopathy

. Further disorders or conditions in which, for example, inflammatory processes

or cell differentiation play a role:
- atherosclerosis, such as, for example, (but not restricted to) coronary
- sclerosis including angina pectoris or myocardial infarction, stroke '
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not restricted to those) which are characterized by
one or nore of the followng factors: - high plasm
triglyceride concentrations,ithi gh postprandi al plasnma
triglyceride concentrations, 20 - | ow HDL chol ester ol
concentration - | ow ApoA |ipoprotein concentrations -
hi gh LDL chol esterol concentrations - snmall dense LDL
cholvasdutdiralestemdsiscdragocelubioph ApoB | i popr ot ein

oy ORI ol phaL el ot ot R el cronn's

as: diseabe antyli¢amtiexs solisi ght ), i ncl udi ng central
Qbe?hﬁé’re iifi\r omboses, stages of hypercoagul ability and
pro 0SI' S %arterl al and 30 venous) - high bl ood
pr eSther grystale®, such as, for exanple, (but not

_.res;—éﬂn@bgﬂvo that) in the state ‘after nyocardi al

infarction, ertensive heart di sease or
car 871 %ﬁﬂ'ﬁ%??s Further disorders or conditions
i-n Whorphtousawareinemasesudinhs fonekarmpleplipsessemasor cel |

" o ST o o SRR 0 e o

scI cansificanasof thei gastrainfesting &ect df shelivery ot thedbiliary tract and of

infg Béﬁ&’ea§t bﬂh&cﬂr% tu ?I%C Lé'a?ém&?l%%e&oﬁl Sluﬂgs of the kidneys

reoccl iSion - chronic in i se
sucAnghe poparsieagt o th@ﬁ@ﬁﬁalstfacai Br@§§?ge &ﬁfp'rﬁﬂ)'@éﬁ a@tlcv e

col pEite anmn@h%ahyélbprcﬂsferam@arsordérb e @pYofiast es
ret 'aqug?legengsrs
- neurodegenerative diseases
- Alzheimer's disease
- multiple sclerosis
- Parkinson's disease
- erythemato-squamous dermatoses such as, for example, psoriasis
- acne vulgaris
- other skin disorders and dermatological conditions which are modulated by
PPAR
- eczemas and neurodermatitis )
- dermatitis, such as, for example, seborrheic dermatitis or photodermatitis
- keratitis and keratoses, such as, for example, seborrheic keratoses, senile
keratoses, actinic keratosis, photo-induced keratoses or keratosis follicularis

- keloids and keloid prophylaxis

- warts, including condylomata or condylomata acuminata
- human papilloma virus (HPV) infections, such as, for example, venereal

papillomata, viral warts, such as, for example, molluscum contagiosum,
leukoplakia '

- papular dermatoses, such as, for example, lichen planus

- skin cancer, such as, for example, basal-cell carcinomas, melanomas or
cutaneous T-cell lymphomas :

- localized benign epidermal tumors, such as, for example, keratoderma,
epidermal naevi

- chilblains

- high blood pressure
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adi pose cell tunors |ipomatous carcinomas, such as,
for exanple, liposarcomas solid tunors and neopl asns,
such as, for exanple, (but ndt restricted to) 10
carci nomas of the gastrointestinal tract, of the
liver, of the biliary tract and of the pancreas,
endocrine tunors, carcinonmas of the lungs, of the

ki dawydromend the urinary tract, of the genital tract,

pr oshRkEGst Q = cute and chronic

P lggsflfer r? gﬁ&'gl so%ergj‘and | ynphomas -
angﬁ% sis 15 - neurodegenerative di seases -
Al zBslcoBfthAtigli sease multiple sclerosis Parkinson's

di sease emat r mat oses s

oxalipus snpsiatenes (U bR APy Rt o R, Steh as, for
di semhapte anelrdatoithtithiogs cal conditions which are

%%% (?,9 by PPAR - eczenmas and neurodernatitis

der 1 § such as, for exanple, seborrheic

der wasting écanhepla)t odermatitis 25 - keratitis and

ker?f,lglses such as, for exanple, seborrheic keratoses,

sen ker at oses, actinic keratosis, photo-induced
ker BCHeBUR/ERPaIRISIATLEYNGre®El i cul aris - kel oi ds and

kel Qb@iené@@#atbwu@tress\@yﬁcﬁoméﬁmm's?9sﬁ@admn@n)at a or

condyl omata acum nata - human papilloma virus (HPV)
i nfections, such as, for exanple, venereal 30
papi |l omata, viral warts, such as, for exanple,

é{?&ym cont agi osum | eukopl aki a papul ar
Foggl#‘ll oses, such as, for exanple, |ichen planus skin

cancer, such as, for exanple, basal-cell carcinomas,

BRI R 1TRY a%omﬁéﬂrﬁﬁ@%ﬁnﬁacﬁ{éce'séﬁﬁﬁﬂﬁ%lé@ the desired
blo@(ﬁ%:eéf%ckggygé (p neurmrrt?c-lz-r cgfbflggtro?s 1“(;}u gxamp!e J‘le specific
compound chosen, the lntended 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
100 mg (typically from 0.01 mg to 50 mg) per day and per kilogram of body weight,
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 1ng

to 10 mg, per milliliter. Single doses may contain, for example, from 1 mgto 10 g

of the active compound. Thus, ampoules for injections may contain, for exampie,
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 example, from

'0.05 to 1000 myg, typically from 0.5 to 600 mg. For the therapy of the

abovementioned conditions, the compounds of formula | may be used as the
compound itself, but they are preferably in the form of a pharmaceutical

- composition with an acceptable carrier. The carrier must, of course, be acceptable

in the sense that it is compatible with the other ingredients of the composition and
is not harmful for the patient's health. The carrier may be a solid or a liquid or both
and is preferably formulated with the compound as a single dose, for example as a
tablet, which may contain from 0.05% t0.95% by weight of the active compound.
Other pharmaceutically active substances may likewise be present, including other
compounds of formula |. The pharmaceutical compositions of the invention can be
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epi dermal naevi chilblains high blood pressure 11 -

syndronme X - polycystic ovary syndrone (PCOS) asthna

osteoarthritis s - lupus eryltéhematosus (LE) or

inflammatory rheumatic di sorders, such as, for

exanpl e, rheumatoid arthritis vascul i tis wasti ng

(cachexia) - gout 10 - ischem a/reperfusion syndrone -
produoee by exysi efdhe kpodingihasswceytichl onethpdRD@hich 'eskentially consist

of it e bRl Mt phot i BTy HegRpr B BapEr P andror
excipieslst depends on a nunber of factors, for exarrple t he

specific conpound chosen, the i nt ended use, the node
of adm ni atlo and.the clinical ﬁondltjo

Pha A Cartabos T e e avenibar all ors stiiale St restal
tODItaQQabrmi(for eR8mpBOsutgingupliaeal parehterat Gorldxampleo 50

e

thefroost@mhapleemodﬁ afladministrgtio depeodd dueah individual sgs&gn the
nathE &fid %ggemg'&m@é Yohdtia 1 b Yfeetefafd dnthuHatte dtind 0

per ogr am an m nut e
commtu&d ghfoseilza | wsad Inggach gasse e kEmuiationsandgaated slow-

re!éa@é @ﬁﬁﬂ@tl@nsfalm&oﬂg RBthirPthOfr e ewb VP bE el Mvér‘it@fr‘i‘ Préh‘@rence
25 t%%]%d Biﬂ%’ﬁﬁl][?niilﬂlﬁlﬁ—lr?gS%@t g)r lletfqil'gss %&Jﬂtgsé coatlngs Tesistant

to ga}smlm}mda cdinpdse aeldoseacétate phihatdie opslywnyl acetdteiphthalate,

hyc{r@)?xﬁi'ﬁgiﬁmonsyl w%[ ﬁ%elgﬂﬂlgiacfe é‘x%gnﬁ nlég%ly?hé‘r%loef rﬁ&ﬁgcryllc acid

and methy! methacrylate.

Suitable pharmaceutical compositions for oral adminisfration may be in the form of
separate units such as, for example, capsules, wafers, suckable tablets or tablets,
each of which contain a defined amount of the compound of formula |; as powders
or granules; as solution or suspension in an aqueous or nonaqueous liquid; or as
an oil-in-water or water-in-oil emulsion. These compositions may, as already
mentioned, be prepared by any suitable pharmaceutical method which includes a
step in which the active compound and the carrier (which may consist of one or
more additional ingredients) are brought into contact. The compositions are
generally produced by uniform and homogeneous mixing of the active compound
with a liquid and/or finely divided solid carrier, after which the product is shaped if
necessary. Thus, for example, a tablet can be produced by compressing or
molding a powder or granules of the compound, where appropriate with one or
more additional ingredients. Compressed tablets can be produced by tableting the
compound in free-flowing form such as, for example, a powder or granules, where
appropriate mixed with a binder, glidant, inert diluent and/or one or more surface-
active/dispersing agent(s) in a suitable machine. Molded tablets can be produced
by molding the compound which is in powder form and is moistened with an inert
liquid diluent in a suitable machine.

Pharmaceutical compositions which are suitable for peroral (sublingual)
administration comprise suckable tablets which contain a compound of formula |
with a flavoring, normally sucrose and gum arabic or tragacanth, and pastilles
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orally, such as, for exanple, capsules or tablets, may
contain, for exanple, from 0.05 to 1000 ng, typically
from0.5 to 600 ng. For the therapy of the 30
abovenenti oned conditions, the conmpounds of fornula I

~ may be used as the conpound itself, but they are
preferably in the formof a pharmaceuti cal

- whighgplise Hhegarpaunchitcap ingsl kassasudheas galatin @adrglyeerol or

sudrest andfquiRWrSisie. be acceptable in the sense that it
'S con‘paqible with the other ingredients of the

conposition and is not harnful for the patient's
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armaceuti cal ., net hods, whi. essentially consi st

f%?&'%@&lw %Wa!ee%ﬁlfgﬁpiow Mt?lgfﬂa? Bkl gpmpositions of the
inventiepyshérlig aohtai froAnd/ 10 5%X581 Weight &f thBtiva eeripdimd.

conpositions of the invention are those suitable for

oral, rectal, .topical, peroral (for exanple
Phaubadeufical gorapdsipaneatitatde f¢if rectad ednphistraerbare predenably in the

r (g i

Tort o TS oR supbBRGHLE, xR calie AHERIRLE by mixing 2 pompound
of hgfrHnylarl with,ane epexie converlional salid cauiers. fasexampleneocoa
butteit HhE shagirgeteresulting nild@reondi tion to be treated and

on the nature of the 1o conmpound of forrmula | used in

each case. Coated fornul ati ons and coated sl ow
Phaehacagichbcompasitioms saitatse el topgahusdion thé ekihraremmefdtably in

S8 AMRAS. el R PAER, phenBbiel B B CanRe wicn car
be gsad iang petrelsium jelly, lanolinamlyetbylene glyasisy@i¢amis and
corfiBinatibAS 8 86§ bAkhfore BE il &%s}?ﬁdg‘é:. "i?ﬁb a%ﬁ@% t@ﬁg\pound is

&%}Ealate, . hydr oxypr opyl nmet ul ose p at e and

geriRTRI PESSSBI Tid Conetratignael i Ate 457 by waighiet Hya

cormipbsition Yiorkrambld kel B5R@egECEUt i cal conposi tions for
oral adm nistration may be in the formof separate
units such as, for exanple, capsules, wafers, suckable

pr&@%ﬂfﬁ&nini%t&? in%%ﬁ@?ﬁ*‘,ﬁ%ﬁ@ybﬁga%gwﬁihéﬁaﬁ&m%%%lgé take place

- Tranaternal adminidiiatios is alsaqiossiblehPhérncaceudical compdsitiens suitable

for #3RYALMPAI U8 AR Fhrh ¥F Mg biashits RNEFL suitable for

long-term close contact with the patient's epidermis. Such plasters suitably contain
the active compound in an aqueocus solution which is buffered where appropriate,
dissolved and/or dispersed in an adhesive or dispersed in a polymer. A suitable
active compound concentration is about 1% to 35%, preferably about 3% to 15%.
A particular possibility is for the active compound to be released by
electrotransport or iontophoresis as described, for example, in Pharmaceutical
Research, 2(6): 318 (1986). '

The compounds of the formula | act favorably on metabolic disorders. They have a
positive effect on lipid and sugar metabolism and, in particular, reduce the
concentration of triglycerides, and they are suitable for preventing and treating
type |l diabetes and arteriosclerosis and their various sequelae.
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20 or granul es; as solution or suspension in an
aqueous or nonaqueous liquid; or as an oil-in-water
or water-in-oil enulsion. THelse conpositions may, as
al ready nentioned, be prepared by any suitable
phar maceuti cal nmethod which includes a step in which
the active conmpound and the carrier (which may consi st
of one or nore additional ingredients) are brought
ﬁ@gﬂ@ﬁh s are 25 generally
C°B?%“S§gﬁggﬁﬁﬁﬁ¥$@?nwan onbgeneous m xi ng of the
active conpound wth a liquid and/or finely divided
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formand .S _NDi tened wWth an inert liquid diluent in
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reci pient. These preparations are preferably
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mvemﬂcrrhueaaﬁtpulaﬁ Jf@tsvws;lsmelwrpvgpanbof theseffaet. Administration of
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combination products in which a plurality of active compounds are present in one

Mention may be made by way of example of:
Antidiabetics

Suitable antidiabetics are disclosed, for example, in chapter 12 of the Rote Liste
2001 or in USP Dictionary of USAN and International Drug Names, US
Pharmacopeia, Rockville 2003. Antidiabetics include all insulins and insulin
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 active hypoglycemic active compounds include,
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I nvention generally contain fromO0.1 to 5% by wei ght
of the active conpound. Pharnaceutical conpositions
suitable for rectal adm nisygation are preferably in
the form of single-dose suppositories. These can be
produced by m xing a conpound 15 of the formula I wth
one or nore conventional solid carriers, for exanple
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celhe patient's epiderms. Such plasters suitably

contain the active conmpound in an aqueous sol ution

which is buffered where appropriate, dissolved and/or
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With e @lmmreassuchms tfhegxamples dolbatansideo gliperniamiden glipizide or

_ g!anérkgn& eating type Il diabetes and arteriosclerosis

their various sequel ae. 14 Conbi nations w th other
medi caments The conpounds of the invention can be

In adgi errﬁ:to@rrﬁénal e @mp csummafnﬂté FOrrddilah i 5reora?jneshustered in

furt ar macol o caI ctive subst
coingferr W e AR AcHvE acPmPRYB 3B brAci: QBofe ATP-dependent
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 glibenclamide, glipizide, glimepiride or repaglinide. In one embodiment, the

compounds of the formuia | are administered in combination with a biguanide such
as, for example, metformin.

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

In one embodiment, 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 97/41097 of
Dr. Reddy’'s Research Foundation, in particular 5-[[4-[(3,4-dihydro-3-methyl-4-oxo-
2-quinazolinylmethoxy]phenyllmethyl]-2,4-thiazolidinedione.




Such nedi canents are, for exanple, 1. nedi canents

whi ch | ower bl ood gl ucose, antidiabetics, 10 2.
active ingredients for the tygeat ment of dysli pi dem as,
3. antiatherosclerotic nedi caments, 4. antiobesity
agents, 5. antiinflammatory active conpounds 6. active
conpounds for the treatnent of malignant tunors 15 7.
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pa&ﬁ'ﬁo? éb@ﬁe 10”%@%9%5@ 1abet > %taﬁ%ﬁ(rﬁ:q{ﬁar% chloride), P-

5 3188nmpoubAB287 t h(afl-tz;mywpkya_admpam-‘ngiarmnb}m:etyﬂwantldma -2-(S)-
~calgBpRAE) SUl ar {8Gayner gi gtice | mpr ovaspRin to Hlifio hydroxy-1,1-

Adm ni s i on of tive ‘compou

dimgthietiwaorinelage iRy relidine 2earbenitrily mennpeazenesulfonate).
adm ni stration of the active conpounds to the patients
or in the formaof 25 conbination products in which a

In qngr amtgaimenscRf the dBKpiaTsther €opRosERE Ph tRetormula 1 are
10 admﬁ‘rﬁtf.t@%iﬁm cembiritienaviat iROPPAR Yafinh®aganist Racheste fby example,
exanple of: 30 Antidi abetics SUI tabl e
rosﬁ%f?%ﬂngog{q"@ Zglng di scl osed, for exanple, in chapter
12 of the Rote Liste 2001 or in USP Dictionary of _
in uHEN exnodintest,ndve oeethpoands Nefnde fasnuawdrmo@@nmlstered in
conﬁBHé‘t’bh'@ﬂ?QQ%poﬁﬂBéWa@P@t ﬁﬁﬁnmﬂﬁb@d&r@éﬂod emv RSaridigr 2, as

I nsulin derrvatives s

15 disgloggdyipheXampis. r@p,jly 8F myegpmr} ECJAI@PO%@M PCTIEEgO\‘}M 3454

andl PO T/EPOBMB45asuUl i ns (see US 6, 221, 633), G.P-1
receptor nodul ators, as described in W 01/04146,

or.else, for exanple, those disclosed in WO 98/08871
In aneNaarobddinding k ti¢ Scompeundsal dfy thee t fomaulay doare cadministered in

corﬂBHa‘ﬁSnC\?meoé'ﬁ'd&-gidz:%gﬁ%er thRibitor such as, for example, miglitol or

20 acarbose.

In one embodiment, the compounds of the formula | are administered in
combination with more than one of the aforementioned compounds, for example in
combination with a sulfonylurea and metformin, a sulfonylurea and acarbose,

~25 - repaglinide and metformin, insulin and a sulfonylurea, insulin and metformin,

insulin and trogiitazone, insulin and lovastatin, etc.
Lipid modulators

30  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, inastatin, itavastatin, atorvastatin,

- rosuvastatin.

35  Inone embodiment of the invention, the compounds of the formula | are
administered in combination with a bile acid absorption inhibitor (see, for example,
US 6,245,744, US 6,221,897, US 6,277,831, EP 0,683,773, EP 0,683,774).
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preferably, sulfonylureas, biguanidines, neglitinides,
oxadi azol i di nedi ones, thiazolidi nedi ones, gl ucosidase
i nhibitors, glucagon antagonists, oral G.P-1

agoni sts, DPP-1V inhibitors potassium channel openers

such as, for exanple, those disclosed in WO 97/26265

and WD 99/03861, insulin sensitizers, inhibitors 5 of

In brhé’@hb@ﬂﬁﬁ@ﬂsoﬂtﬁé‘ m\}ee-ﬂon nthtehﬁ)rﬁpwndsaéﬂ tA8 f&mula | are

aaniBest (hrembnaianyin aeo et b s prgpiger Sudh s Hor

exarepleh cholestysanaires gdicsevelaher at i on of the lipid
conmposition in the bl ood, conmpounds which reduce food

P d
In bl‘ﬂ% @h@o@f}méﬁo& C}ﬁg\ﬂﬁeﬂﬁbﬁ n’%he (?d?ﬁiﬁ&ﬂ%ﬁp ﬁg%%@%qge an
admlatgsedm esabinationwith raecim@eaterql@mmt@n inRibifaeas described,
for%a@ﬁﬁi|éfﬁﬁwgf02/héozﬁ\bwzeﬂﬁ~nbé hRyeeR0 Pﬁﬁﬁaq‘%sb@e

formula 1 are admnistered in conbination with
insulin. In one enbodi nent of the invention, the
in seepaibodimenht dfitee irvemtiba, theadamp dxﬁwcm@ﬂthesmmnmd | iane

sof T RS AL Yl B8P, B et

USH.gd8@d@).phosphoryl ase inhibitors (see: WO 01/94300,
WO 02/ 096864, WD 03/084923, WO 03/084922, WO

In Qﬁ’é é%ﬁﬁﬁ%?tgﬂwaedé’&ﬁl g:?r’g?égbf@l@tforﬁh% I%%?%f&hﬁﬁﬂ%t&fadtlﬁe
CO@EM@&'HQ Wity fbgk mafess q%@ﬁ—ﬁﬁrggiyﬂmiu%#“ ity floer materials
(se@, fdrenahfpie dearoblCfromast® RAunflld Jgket akpCarcbepulp preperation for
e T T
18(&)j 230-8 tGaromaxtie aXERolaoetalving preductsfsororNuttinoveNwfition
Spé{?ﬁg%@ Fssg'lﬁgreﬁfé%'ib é-‘g%blil °I'hdﬁ§ﬁ‘(éP%§<eHb%§’t“t am de, 25

or reéepaglinide.

65 26 EF@I@WMﬁlﬂ)én@O O@dﬁmsﬁa@@maxf@t inPOossIIINLNE ar e
pre?%r'ﬁ%ﬂtirﬁér%yegepéfawﬁ@m&ﬁéﬁéﬂbﬁﬂbﬁ ébrﬁp@urﬁli@@i‘ e fereila |amd

CaEgTiAgH et canaPAROreT e mialnteieay (i firp SHodstuffs

suctoad) forekampld, imbakerg@rodiucts e nsuessli eers. for  exanpl e,
repaglinide. In one enbodi nent, the conmpounds of the
formula | are admnistered in conbination with a

In omé amblodithertdfdhe inuentionsthef ecompowangs ef theifgimulad ae,

administered in combination with a PPAR alpha 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
example, AZ 242 (tesaglitazar, (S)-3-(4-[2-(4-

_ methanesulfonyloxyphenyl)ethoxy]phenyl)-2-ethoxypropionic acid), BMS 298585

(N-I(4-methoxyphenoxy)carbonyl]-N-{[4-[2-(5-methyl-2-phenyl-4-
oxazolyl)ethoxy]phenyllmethyl]glycine, or as described in WO 99/62872, WO
99/62871, WO 01/40171, WO 01/40169, WO 96/38428, WO 01/81327, WO
01/21602, WO 03/020269, WO 00/64888 or WO 00/64876.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a fibrate such as, for example, fenofibrate,
gemfibrozil, clofibrate, bezafibrate.
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pi oglitazone, rosiglitazone or the conpounds discl osed
in WO 97/ 41097 of 35 Dr. Reddy's Research Foundation
in particular 5-[[4-[(3, 4-difg/dro- 3-net hyl - 4- oxo-

2- qui nazol i nyl met hoxy) phenyl ] et hyl ] - 2, 4-t hi azol i di ned
i one. 16 In one enbodi nent, the conpounds of the
formula | are in conbination wwth a DPPIV inhibitor,

In ase demodirhent of the iemtibhahe icBn¥BuR8d b9 4%BforMa | are

99/.61431. WO  99/.67273, W0.99/67279,, WO 01172290, WO
adg)aisfiin GREBBAHAR B4R niolinic 3RF, 2/a MACg) 01

(1-cycl opentyl 3-net hyl - | - oxo- 2- pent anammoni um
4 Bl SR e oy
admgugtgre{c( mg:om@)‘na on Mutbra)CETF[ Wﬂ)llwdpbgyamplelCP -529, 414

tofticiBblipyl et hyl ) am.no] acetyl ] pyrrolidi ne-2-carbonitrile.
( m)nognﬁzenesulfonat e). In one enbodi ment of the

i nventi on, the ounds of the for are . io
In S ERboRRreR T NEaREaD B GRITPOU ARG AR P st
administess] inf comiinatipn ith aroACHT inhibdtee, pi oglitazone. In
one enbodi nent, the conpounds of the fornula | are

t [ an
In GFERIBFHE ofine FREALER, L ety du R BRHBTGmIAL 1 30 00
admwst@m| @mlaﬂnatm withgn MId méuhmoy skigh PETIOEBBRMPEBA 1,
imptedpi§E03/ 13454 and PCTI EPO3/13455. | n one enbodi ment,
t he conpounds of the fornmula | are adm nistered in
conmbi nation with an a-glucosi dase inhibitor such as,

In drox embatmhmt afitige irfiv@ntion, theOcarmpddikeof the fomeula | are

adr‘ﬁgﬁ] n| Cé’&‘t‘ﬁﬁaﬁ@'gﬁﬁﬁ%’g’l ‘i""gti Wfﬂf ?nr):nél ?hgna{)ﬁe of the

aforerrentl oned conpounds, for exanple in conbination

in dHd @nﬁoﬁ%%@ﬁf't% retifign! d&frﬁ%t?hncﬁs Sttht ‘P&Yﬁ&lé?%r@nd

acar bose epag i ni de’ an ormn, rnsulin and
admg(nisterag ircombination withanliporreten Hpase inhibileri n and
troglitazone, insulin and Iovastatln etc. Lipid
I rmdul@ ars Oflﬁ one $nb i ment of k‘ :fentl orll
N ERHIRREMETE qfiiae iyeRtPY, heFampa} s,t EIAYIR are”
admmmtelmtihmmﬁ)inhti@nvde@EDATPecdwaﬁeayase mhibifor.or such as

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

Antiobesity agents

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

administered in combination with a lipase inhibitor such as, for example, orlistat.

In one embodiment, the other active compound is fenfluramine or dexfenfluramine.

“In a further embodiment, the other active compound is sibutramine.

In a further embodiment, the compounds of the formula | are administered in
combination with CART modulators (see "Cocaine-amphetamine-regulated
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| ovastatin, fluvastatin, pravastatin, sinvastatin,
inastatin, itavastatin, atorvastatin, rosuvastatin.
35 I n one enbodi nent of the fhvention, the conmpounds
of the formula | are admnistered in conbination with
a bile acid absorption inhibitor (see, for exanple,

. US 6, 245, 744, US 6, 221,897, US 6,277,831, EP

traﬁscﬁ&i’. infilignceP efiefifBmétabolism/ ahﬁle@@cﬁ?ﬁ@t@ﬁb@ﬂbty@fg ihhAice"
AT ATl M FRRBIRY Bloaifi SERarDha i@ gar5se)

NPa(demagemsmécw axampple N-{4L@rarnimoqainalzeln-2rdamire)methyl]-
cy &%&@ﬁ%gir@g}]a@wdﬁ M1 -%[m ﬁéxﬂﬂét gﬁgﬁrotcn?m'd@\é(%lb 9685RH, MC4

ormul a

ageuAtsi (it eemnle M2 é’iach@m-‘é%t?ermthyérﬁscmqaz 3ot f hT Hiexahydro-

- pyraZoldfs, Qfd]ﬁ,&ﬁ'jm 5t@r- 15’(&Qi%r%phéﬁyl)ﬂ@ SxeetifeT-anftho-

1254 Sl Rirohetfeleees Easme oK AT i o

anthgonidts (Foséeamplei 11 (Z-amdthylbéhaoxagol-6-yHiG- [_DE]rraﬁpmaWridlin 4-yiurea;

AR le B dRr SR Aot (R er e gy

1 4@@1ﬁrtﬁtrehygiretnn|dazo[éc5rb]nyadareﬁ-yv}ptdﬁam~‘enae;oﬂallbac:d salt

-(WF?};(?%I?P%{)@)) '@N?fagbﬂ@fté/ ¢ﬁﬁ‘§n‘t‘%§&|§b ?fc@ F&Hg}?@g rr}ethyl-

9-(¢ Mﬁrtmﬁhylpf@ny%% -1&duaza ugrezn-épyﬂdmrp@yiame
(WO 50/66584%)) aE RFYBR a6 d?ﬁét@ ok exhmplc \ODRIRY, INcOHERAONists,

B3 GEPOSIS B Sl TrbANRIS: @ﬁ?ﬁﬁ?ﬁv'ﬁwﬁneﬁ@nﬁmwn
2 [B;()Z;Gl—@ltrteﬂm-ml Fnﬂmdi-BLyigxﬁdtrgIHmlnﬁidﬂhhndlnkﬂytﬁ'bchlepdek
1854 ﬁ?%@ﬁgﬂéﬁ%@ﬁ@é%&dﬂﬁmr M el F%CK-A

ag@up@r(gzr@xamﬁiﬁ {%-{4—(%!106wraﬁ?@dmejﬁhnmmnyl:ﬁ%:z@wahaxylethyl)-
thléfb@-Z el BEmeyI]S T%Effﬂ?ﬁﬁ& I ?223&@[ & triftforoacetic acid salt

d h f
M&@fgbéﬁﬁ ?ﬁ%'ﬁ%@ﬁryswgésnét?%"ta'ior?r{re&exarﬂalesdexfﬂnﬂmamlne)
mlmbmibfmﬁﬁergfc dritendradestidrg i& cdrﬁ]@o %ﬁ%n@éiet\ﬁve) 00/7 1549),

5HESRRNSt eGP f"-‘%’bﬂ s nﬁ‘é-x{m Ppfrais ovalc'add sai

(WOrye081 th, bombesiongganists, gélanimearitagonibts, hrawih hormone (for

exa?‘ﬁﬁ‘ﬁri'} ﬂ)vhﬂ I'ﬁ)?rtm;'n%?hﬁrSGK%Bnnang}é(lggs:ﬁE%%mpounds

agoni st
(tert~butyl 6- enzyloxy—1 -(2- dusopropylammoethylcarbamoyl) 3,4-dihydro-

1H-isoquinoline-2-carboxylate (WO 01/85695)), TRH agonists (see, for example,

EP 0 462 884), decoupling protein 2 or 3 modulators, leptin agonists (see,

- for example, Lee, Daniel W.; Leinung, Matthew C.; Rozhavskaya-Arena, Marina;

Grasso, Patricia. Leptin agonists as a potential approach to the treatment of
obesity. Drugs of the Future (2001), 26(9), 873-881), DA agonists (bromocriptin,
doprexin), lipase/amylase inhibitors (for example WO 00/40569), PPAR
modulators (for example WO 00/78312), RXR modulators or TR-B agonists.

In one embodiment of the invention, the other active compound is leptin.

In one embodiment, the other active compound is dexamphetamine,
amphetamine, mazindole or phentermme

In one embodiment, the compounds of the formula | are administered in
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exanpl e, AZ 242 (tesaglitazar, (S)-3-(4-[2-(4 30 .
nmet hanesul f onyl oxyphenyl ) et hoxy] phenyl ) - 2- et hoxypr opi o
nic acid), BM5 298585 20
(N-[ (4- nmet hoxyphenoxy) car bonyl ] -N-[[4-[ 2- (5-net hyl - 2-p
henyl - 4- oxazol yl ) et hoxy] phenyl ] net hyl ] gl yci ne, or as
descri bed in WO 99/62872, WO 99/62871, WD 01/40171
O 051 020068, b () Bam Loy die, cllngly seddidon and the
: or . . : n.one ..
va %%foﬁyﬁﬁw- eh g fgh%’ﬂf‘Plﬁn AQ\%@%@WB %8s FaiPfiRe Medicaments
whiar amilon theangiotadsinneainesyatern ncaiociim aatagonistd, thetablockers, etc.
fibrate such as, for exanple, fenofibrate,

genfibrozil, clofibrate, bezafibrate. 18 In one
In egriso iameedimett Kee | eomapounds tdfe the njoommilis lofare hadministered in

: coﬁ%fdﬁﬁbﬁ.v@itrﬁh%gic?ﬁ{%dg% ﬁta@irngidanri Qntﬁl‘?ﬂg}hﬂ?attré)!gg-:;ﬂ@ci.h

ni cotini c aci ni a I'n one e ment of the
i nvention, the conmpounds of the formula I are

in ashs rE%rﬁb@diﬁiéSrit,g tﬁﬁqbémtébh@&% Vit fihed féﬁﬁl did r!hiabétgcﬁmirﬁ&ftxtéred in
exampl e, .CP- or,.cetrapib). one enpodi nen
cof o i{LmBasAT s WD B AT PGecHEr PaResT Beiert ahd cancer
preaention.st ered in conbination with an ACAT inhibitor. In
one enbodi nent of the invention, the conpounds of the

formula | are admnistered in conbination with an MIP
it is seiftavidant dhahany suitahle oanfpnation phihe camipeendg Bf the invention

witR heE BP AfHrEBsH thef afoPé‘m'éﬁffcg’gstd; g&gghgﬁd§ QMO a‘H{C/l rﬁn‘éeor more

formula | are dm ni ster bl nation Wth, | o
othghs PRATAGAOT iAo RS TUAL SR SIRRRESAS { FROA AR 23 dallingpithin  the
protectipputtfervéd byehé presdm invention. admi ni stered in

conbination with a |ipoprotein lipase inhibitor. 20 In

one enbodi nent of the invention, the conpounds of the
Thé activitysofl thacempuimdsiveastested as tallowisnati on with an ATP

citrate lyase inhibitor. In one enbodi nent of the

i nvention, the conpounds of the fornula | are
Determination of EC50 values of PPAR agonists in the PPAR alpha cell test

Principle

To analyze the effectiveness of substances which bind to human PPARalpha,
activating it in agonistic manner, a sfably transfected HEK celi line (HEK = human

~embryo kidney) designated here as “PPARalpha reporter cell line” is used. It

contains two genetic elements, a luciferase reporter element (pdeltaM-GAL4-Luc-
Zeo) and a PPARalpha fusion protein (GR-GAL.4-humanPPARalpha-LBD) which
mediates expression of the luciferase reporter element depending on a
PPARalpha ligand. The stably and constitutively expressed fusion protein GR-
GAL4-humanPPARalpha-LBD binds in the cell nucleus of the PPARalpha reporter
cell line via the GAL4 protein portion to the GAL4 DNA binding motifs 5-upstream
of the luciferase reporter element which is integrated in the genome of the cell line.

‘There is only little expression of the luciferase reporter gene without addition of a

PPARalpha ligand if fatty acid-depleted fetal caif serum (cs-FCS) is used in the
test. PPARalpha ligands bind and activate the PPARalpha fusion protein and
thereby bring about expression of the luciferase reporter gene. The luciferase
which is formed can be detected by means of chemiluminescence via an
appropriate substrate. |
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25 administered in conbination with a squal ene
synthetase inhibitor. In one enbodi nent of the

i nvention, the conmpounds of Zte formula |I are

adm nistered in conbination with a |ipoprotein(a)

ant agoni st. 30 Antiobesity agents In one enbodi nent of
the invention, the conpounds of the fornula |I are

adm nistered in conbination with a |ipase inhibitor

Su r e orlistat. 35 In one enbodi nent,
anﬁﬁuco'ﬁl%wftg'@t‘fe{ujngonpound is fenfluram ne or

dexf enfl ur am ne. In a further enbodi nent, the other

Th@cﬁ[i’%ﬁn@?ﬁpt%#ﬁﬁel' %eﬁgﬁ%&v%l%ﬁﬁ 4‘61&%551?%(5%6 rFirs’dy the luciferase
repartarRlement waSnconﬁérmtechan@ rstafily Hrapaferted ampaitl bKscellsekor this

&%@a\" 08 bR SAGs B?tﬂegg%%sqtt%séﬁ ﬁdrﬁfh%%d" BAL4 (in each case 5'-

AT G RE 3] hare ionad 305 “MStgPiHaaahl bp-long
thh’(aiWMW Rasa@ten (A&%i;bn ﬁ3((91)175§54'h§5|$1)n|maNWMTV promoter
seﬁ_ i ag?r?tlgsrifi? (ggﬁ\rﬂﬁx 6&? |aﬁ’dza Q’ Pgl'rﬁ r%%%‘?thﬂ?l ?rder to enable efficient

traoyeripdioaxhy RNAypdipmenadenlleitel elsningoandisteuencing of the GAL4-
Mmr%ltr‘&a 6ok pdte ‘oSN dy 18Mfe HRURBicH B EaPibrook J. et. al.

(Mmepag( 3alopingz y CofEl repring -Harbeo-latwratery, Brepshelfi9)dridien the
corﬁlﬁ[e?ﬂé Fheitidus pylalisiiSifdtase Yene IAEAEESIPE APTBIY wad- A& in 3°-

down%tr%a qa}gb? Z?@'tﬂ -HM pMlenent Atet sPEUSRGINGhe (ygiferase reporter
eledid 10E)istingooefive GAhdabmdirgt sitéd, OMMRANGIboter and luciferase

-(2- | - 6-Vyl),-3- . , .
oot AT HUBATHE 81 i s g ressterce i xdr 1
obiaBBiEs pEsMid)de!tabl-Ehd H- s Z68- Tiis| wietorywas tamsisoted into HEK
celléTFnt ?&orﬂé’nce thg the st tem nis subel, F.M_et Current rotocols
rorm azo yAnyldln ﬂé opan LRt
in inleeiar biolagy o vebl 1-3 (AMJmBVI@yzgeﬁanTNm 2g8BBLt Bhen zeozin-
cor@Bﬁun’@&ﬁ&ﬁUhﬁ @.5(inefmB>xwaP_eb2o"Bs1BY a suitable stable cell clone

6-t t fl 4- vyl
Whtﬁhp?ﬁw%ﬁér'ﬂ? W%S@B%%%%W o g NS IASE R 5 & (1 oy
In exsequrel stepcahei RPARaipeo fudion pyoteirs {GR-GRB4agmasPBARalpha-

Lai)HeeCHECe e o el G Pipeesibns bor s oypops, mtaly

thesclaNAeeading forHthenldermpinal dRyareinhyacids nbile plwsotorticoid receptor

| '(Ad&égfiﬁﬁh# %‘4%0% W%sqyk%“lﬁ%)a cﬂf@N section coding for amino acids 1-

anocyt e- st ornmone) ago
14 ggmesy@qtft@nsg;@w fac or GAL4 (Accessnon # P04386) The cDNA of the

Ilga{r@f hﬁd(n@— dbhie-cf. fred hiRidro PRATRINYha -recégiof Yahihe adidd S167-
vagli Resessio, #5743 yas, oBestelbnat ol £ jofclbiy GR-GALA
cormtiugtt.t r iTHeuorfosiont | coasfrubtsaptepared in  this way (GR-GAL4-
humanPPARalpha-LBD) was recloned into the plasmid pcDNA3 (from Invitrogen)
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-

human PPARalpha-LBD) was isolated by selection with zeozin (0.5 mg/ml) and
(G418 (0.5 mg/ml). '
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(WD 99/ 15525)); serotonin reuptake inhibitors (for

exanpl e dexfenfluram ne), 20 m xed serotoninergic and

nor adr ener gi ¢ conpounds (fop2exanple WO 00171549),

5HT agoni sts (for exanple

1- (3- et hyl benzof uran-7-yl) pi perazine oxalic acid salt

(WD 01/09111), bonbesin agoni sts, gal anin antagoni sts,
Tegtrpotéddrer mrone (for exanpl e human growth hornone),

gr owt h- hor none-r el easi ng conpounds (tert-butyl

Th$ ﬁ%@ﬂﬁ% d ar%&ﬂ@'? g'?%g? f%;apgmgg ina 3-day test, described below:

H i soqui nol i ne- 2- car boxyl at e (WD 01/85695)), TRH
Daydoni sts (see, for exanple, EP 0 462 884), decoupling

Th@WﬁRBIp%aOJep%rtgp%h%%f% chifPtl @&QB'@G% éo%‘ﬂﬁenéé’fm DMEM

 meih 1 4 955 DRt hviaaan i thy falowinganafiues 10%es-FCS (etal

calfigening { #£S A 0A6BTXE Hyoidned POISORGIML 6f k&6zih f(#RQH@J(DH @rflwtrogen)
0. 5%%8/3@0# g?ggg@ gﬂ%ﬁ: :b?g{: :Illwtrr%é 0811’)&)qu .ﬁ’?] strep%omycr)n solution
(#1 Bﬂﬂasléfzanlyllvémgenhmm tDmdd (Hor-gvtarpine \E2FB0A0Z4 9 Invitrogen).

Culﬁgéﬁ?n 'IQdéJArﬁIer utg st§n i) S%erHRJrJ 8&%@%.7, n@ﬁt%sgyghesecton

at ors one e
Dickingen? inom ceH ﬁﬁltmeneeutzaion g3 Ténhiroltedresenespof B% GO.) hhe 80%

corﬂ!ﬁ%n?'&ﬂg'éfﬁnivasﬁé@ cBeWitACES ¥R SPWHS”(@M’FQO 094, Invitrogen),

tregiRA R L OF iy e Saio HER00-DRA. FDRERRRIAoR7 Chdor 2 min
takéoupuinas Imlasfetheddgserisbe MHMEM nidticonand abuatedvint & ceil counter.
AP0 590 L 6 Bt BRI e LM o e
ofa Bﬁﬂfm!t miggolter glate haivingia ):I,earmdjasttlartmttosn (#361h CorningnCostar).
Th%@%g@éﬁgfeq BS54RS E'dgu%ﬁh%cggé@'r ?‘E: {%ﬂa%fiﬁtﬁa for 24 h.

ers, etc I'n one € conpo unds
of. the fornula | are-administered in conbination with
Dayddi canent s havi ng an antiinflammtoery effect. In one

Thee PPRR 1Pt agbdﬁetsct@l‘ﬂmt_&cﬁd afe dibsolfed MDM3Oait@ concentration of
10 9 A8 RSB B el aTE0ke g Fliroger 1o
whiph @Je 0f ce#r.CS (#5d-30068- CB{il'@E]iﬂnet)hZE’nquf Lsgiutarhine (#25030-024,
lnv:%g@hjr" %Iddoﬂwé’ n&aﬁﬁtleg %‘H@ﬁfd@écr ilé’o%li ' %‘11gvv'ptéﬁiciuin and

I one ounds
strepiemyeia) Isyafiﬁﬁéi or nore other phar macol ogical |y active

Test SDBERINEES dré 16263089 diferbht LbRCedtiong ih Be range from 10 uM
to 100 pM. More potent compounds are tested in concentration ranges of from
1 uM to 10 pM or between 100 nM and 1 pM. The medium of the PPARalpha
reporter cell line sown on day1 is completely removed by aspiration, and
immediately, the test substances diluted in medium are added to the celis. Dilution
and addition of the substances is carried out using a robot (Beckman FX). The end
volume of the test substances diluted in medium is 100 pl per well of a 96-well
microtiter plate. The DMSO concentration in the test is below 0.1% v/v to prevent
cytotoxic effects of the solvent.

To demonstrate that the test is working in each individual plate, a standard
PPARalpha agonist, which is also diluted to 11 different concentrations, was
added to each plate. The test plates are incubated in an incubator at 37°C and 5%
CO; for 24 h.
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15 protection conferred by the present invention. The

activity of the conpounds was tested as foll ows:

Det erm nati on of EC50 val uegpa»f PPAR agonists in the

PPAR al pha cell test 20 Principle To analyze the

ef fecti veness of substances which bind to human

PPARal pha, activating it in agonistic manner, a
Dagt®bly transfected HEK cell I|ine (HEK = human 25

Th‘ég%m?ﬁé‘%nfg beloE o Foateshuiiinibe doe) SbRATEser Brgfaved from
theainlcubatoer axsktheemediven ishepieated (qfrﬂéﬂrtea:bélﬁ%ré Nzt by pipeiting 50

u ?f&:@ﬁg@ﬁ?ﬁgg%&@ Eﬂ%rgrﬁgéf fr\rﬁ% P@ﬁh wr%l OIclaf 8 %@ well microtiter plate.

Aftex pneubsition aif raoie tempiefaiues in teg atarkrfoe1@mamutes, the microtiter

Ia‘?@é’gf@H&sﬁFﬁdam lﬁgﬁ%rﬁgﬁ?{érgﬁﬂﬂm o8 Wta@)ygﬂe%easuring time

constitutiv expresse usion protein
forgach-wel rﬁvmmatl@ﬁﬂla!grﬁ Bis®§s in the cell nucleus of

t he PPARal pha reporter <cell line via the GAL4 protein

g ion to the GAL4 DNA binding notifs 5 -upstream of
Evalygtiplici f er ase reporter el ement which is integrated in

the genone of the cell line. There is only little
Thexquds siaten obthe apparatisf faraneaswpy ueningscencei arecaported into a

Mi@'@?bﬁi%ﬁ? il Dop EAA%%R/ 'rvé%;agﬁd (?Cé@V%MeggifdPlgﬁﬁl &) &lsts are

seru
calppiated preing i g’mndyosram Ficapverding He thaRsykgtions of the

mafnugc@@rep?g@n and thereby bring about expression of
the luciferase reporter gene. The luciferase which is

formed can be detected by neans of chem | um nescence
In tﬁiaaasay, dhe RPAR atlghs HEB0 ahlaes Fér Gansdmpotnds obExahples 1 to

rter cell line was
68%?%&)% Q%P-ﬁrggmﬁgg@b@% p the luciferase 5
reporter element was construct ed and stably
The residscior 8 palidtyfisome o thamgempriigdp of th%t@rmmav baccording to

thebinbehtith &iet IR%e®in fabR Mgl L ranscription factor GAL4

The 185015, 521 MEsRRBtv0h 815 GOMARIncs ) 18 [ARAHE b AHOTERD to the

inveAtioreasd listed in/fible’ bbelowre m ni mal MMTV pronot er
section contai ns a CCAAT box and a TATA el enent in

order to enable efficient

Table |
Example No. EC50 PPARalpha [nM]

Vill 91
XX 1931
XXt 1251
XXIV 227
XXVI - 709
XXV 726
XXXIV 114
XXXV 187
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lo transcription by RNA polynerase Il. The cl oning and
sequenci ng of the GAL4- MMIV construct took place in
anal ogy to the description &4 Sanbrook J. et. al.

(Mol ecul ar cloning, Cold Spring Harbor Laboratory
Press, 1989). Then the conplete Photinus pyralis

| uci ferase gene (Accession # ML5077) was cloned in 3'-

it ndwwmmteﬁmfatilélmmmdv%iﬁp@uﬂﬁgrﬁf thef io@mu@ﬂlé@ﬁ@ﬁmm to the

invillfiop n 3RS 3¢ SRPARRION . TREFRD . 105  BHeEhY, fof tfxample,

analagousiy ltorobiticatly used fibastesdavbweting of ties trighpeeride concentration

i t t
n B85 FAENEE (S50 5 otdmpl S ERIREL B paRs, igtabolc
DlSﬁERe aﬂ;d Péheraselersisd dthamacoiodical Resaaselanyel. 44, No. 5 345 52,

- 200M4s SO Rlerstbn Mot &l aRoiéSOWPPIAF&J%OﬁéH% dnd ReeB! aUATURE.

VRl My % 2000 Al e s §song e Palieisiepactiatec

receptars] ﬁotnb araalecnﬁmwrml sioaisdoeft@ edrl]:h:olali W?ctldwl(ﬁhrr Smﬁmleﬂlpldol 12:
I asal expression o t he uciterase gene. n a
204E o) i i

ep, the PPARal pha fusion protein

(GR- GAL4- humanPPARal pha- LBD) was introduced into the
Detdraiihationldf ECShweallescof PPAR agonists $n phis peHalar PPARgamma

initially the cDNA coding for the N-term nal 76 am no
tesf i ds of "the gl ucocorticoid receptor 25 (Accession #

P04150) was |inked to the cDNA section coding for

am no acids 1- 147 of the yeast transcription factor
Priggiplé ( Accession # P04386). The cDNA of the

| i gand- bi ndi ng domai n of the hunman PPARal pha recept or

A tl%gl t@%fé%néﬁ%}geﬁ%@?d&%&%%t@nﬁé%&em& PPARgamma

construct

act'vﬁﬁ quPsP/c‘sR agnnisteultis hasedren the ussiof akgiferasecapartgp plasmid
(pGLIFRRRPHRBAPLTK) BERd Ve ar Pplmwhmat éx;s;’égsaahapmsﬁnd (pcDNA3-

GA@%%?@?@@QE%@L@S”E%mé%{%e bk TEpRihtya a0 tegted into
hurpao eolEyonic RidreeypeallsniHEMaelis). Tdere kettheni dxpression in these cells
o VR0 AR SR A ACCRAIA e e s
bindingi $lteSaQ'é th!eepemr@r plasmiidt In tih@resencshet aPE Ridgamama-active
Ilgarnﬁpofﬂeﬁra&ﬁﬁalted | fRRioH ﬁFbt&ﬂnt@Aﬂé-h@rﬂéiﬁjﬁm :%maLBhD induces

re Qrter enent and COﬂStItUtIVG| eﬁpt sses t
ele

éhQ L\J:ﬁl BASS narier ggrecmhich cted in the form of a

' cheﬁmmlnebeemu napafteohaditon R SRicHsidsesuistiatel 98 bdifference

fror‘wo'tﬁe rrg{arg’)) f%gfgsfe(%%sg ﬁ&Aﬁanq:/am t)e'po?tér cell line, in the cellular

PPARgamma test the two components (luciferase reporter plasmid and
PPARgamma expression plasmid) are transiently transfected into HEK cells
because stable and permanent expression of the PPARgamma fusion protein is
cytotoxic.

Construction of the plasmids

The luciferase reporter plasmid pGL3basic-5xGAL4-TK is based on the vector
pGL3basic from Promega. The reporter plasmid is prepared by cloning five binding

- sites of the yeast transcription factor GAL4 (each binding site with the sequence

5"-CTCGGAGGACAGTACTCCG-3"), together with a 160 bp-long thymidine
kinase promoter section (Genbank Accession # AF027128) 5-upstream into
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Test procedure The activity of PPARal pha agonists is
determned in a 3-day test, described below 5 Day 1
medi um (# 41965-039, Invitrd&pen) with the foll ow ng
additives: 10% cs-FCS (fetal calf serum

#SH- 30068. 03, Hyclone), 0.5 nmglm of zeozin (#R250-01,
Invitrogen), 0.5 ng/m of (418 (#10131-027,

pGLBbasitogedpwnitriame of chk! tmnﬁﬂh@pkmﬁkél ﬁrtﬁﬁét@? ii{@NthEh @0mplete

ucfigiaRR S RTINS Rl faefustk ArPesig bl B whicn s
alreadyodé cbngtltueatmh&le(pﬁamRDpGEabammmseuo@habiorﬂ:‘fg aAd sequencing
of @%Heg%%m@gg@s}gw%%a% sk@aPk ﬁﬁg%@w&gke Cth BHbRgy to the
desgiiptighe in neabafenk at. et cal.n(Mplecplass eloningef Codd GBpring Harbor
LaB&vat %regg)nfggggnt cells are washed once with 15 m - of .

i PRaRgAEaC Reprecnions ORIl PYONAS GRLA Harn A RGammaLBD
wagiprepareakanfitgd clonify tHe OIDN{Ahéb Aﬁrleéfmmo%ﬁﬂ& Mety VBT the yeast
traffifBH Eodto! AL Sl Hecssaoh ot FoadeblTnle BEopiasmia
pcBNAR \Ebin Infntrageﬁ} weHdowmstrestm t of theatoytdmegalgvieus promoter.

Suﬁ%&iﬂe ga%éccﬁ %3%911? %d?ﬁ@gd&ﬂéfnar %BP&TS‘F the human

Fe I'ncu culture
Roagrnas e exptof 0W324 clpneday(aming eacigaRAl phy 44§onfseession #

1480(19@3)t 8s§nsrEardli o8 olhee GAINY OMRR dHindin Oﬂéﬁﬁﬁﬁ ablé’rﬂng and
solution is djlute

SeqHENCINY (#9{195@6 %Bﬁ\ P8 geRYPESSIORNi o pgbl\&’c%GAm-
hura SPP200E8103. BBy dgaie) took mddef ih- ghalbgyi tte the description in

Saéﬁ%&g’ 0&4’23(% Oél\ﬂéffe‘béﬁgga%mﬁﬁg hc'f ﬂ:ﬂgﬁr@%b&s L%'b{n?aqg% Press,
1989)r dyasidgeci Inf; Iucsufe.raa@depmésrt pmnyd aplckdbagie-Sx&filedTKt and the
PPAhg@n%srsmreggeﬁ e@h&ﬁﬁd gi&)NIAta Vd)ﬁ_dﬁﬁﬂﬂm%nPfP”%ai'rﬁrr%MBD also

eP ent c ounds are tested In
Us%fﬂféh? rcgﬂful?ﬁ R aﬁa%mma tash @re the feferenos plRseid pRLaeMY (from
aiylvém (= ;Mémaﬁhgsmetm Sf((*t)hﬁ?orﬂpéﬁéid@éﬂe mp@m Plasmids

d
Weaesgr?pﬂfﬁﬁnwaﬂoa RAsHick arenaRn frchdut HIage0, Which ensured a
plagimiditgialitynwithda umindmal addetbxiro cohient ebéfore Drdnsfeaion into HEK
cells.

Test procedure

The activity of PPARgamma agonists is determined in a 4-day test which is
described below. Before the transfection, HEK cells are cultivated in DMEM
(# 41965-038, Invitrogen) which is mixed with the following additions: 10% FCS
(#16000-044, Invitrogen), 1% penicilin-streptomycin  solution (#15140-122,
Invitrogen) and 2 mM L-glutamine (#25030-024, Invitrogen).

Day 1

Firstly, solution A, a transfection mixture which contains all four plasmids
previously described in addition to DMEM, is prepared. The following amounts are
used to make up 3 ml of solution A for each 96 well microtiter plate for one test:
2622 pl of antibiotic- and serum-free DMEM (# 41965-039, Invitrogen), 100 ul of
reference plasmid pRL-CMV (1 nglpl), 100 pl of luciferase reporter plasmid
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and addition of the substances is carried out using a
robot (Beckman FX). The end volune of the test
substances diluted in nmediumgs 100 pl per well of a
96-well mcrotiter plate. The DMSO concentration in
the test is below 0.1 %v/v to prevent cytotoxic
effects of the solvent. 35 To denonstrate that the

pGW_QBESIb%ﬁé@AI& K tm f{ﬁf’ﬁ‘%' Ago v 1dHf"‘|PF9iI@%%'nn@a %&er&gro% plasmid

a agon IS a dilu

PCRNACCP B OrEU PRGFABIGALER (100dag/ilb 888n 78 dlleof plasmid
pBitkectigs @%} r@lﬁl%lﬂlwbﬂtrﬂﬂof Solafion Bcurl@ap afdd By @ixing 1.9

m BEANER, 4 ST AR 0BG rcagen

(frdm ddiagehe fomeadia 86 rwelhndcrobiter pdieu Bubseqeenthat3e thi aff fsolution A

are nﬁxé:c? k«hr@ yahiil éjy 5(9%(9? Boicfgfv@ B9 % §<ﬁh1¥&§ ng{!r% lsthﬂ)roughly'

from
leﬁctbmmulmlemlmt@ng anmm@rba‘tettabmqr@terapemgm for 10 min.

O‘/o@é%}ﬁ’fﬁrﬁ HEK Relid ?rgﬁ?%kc%]loé Itte Botk @ﬁth & Q@Pﬁblﬁf of '1’l‘f'§rcm2 are

| ates are neasure m_nomet er

wabhed Q0 Wil | RGBSl R (HALS0-DBf, aitpaety) ang) teated with 3 mi of
trypeiarsuliticy (#256800-054,LirffttogeH) ASIBERIfoapi mim. Thiee @elisiaare then

ta%%é@w 5545 PV oL B BRI i 10

FC&u# 4608004CH0vitrager)s 166 femidllinggtrepsorayeainesolution (#15140-122,

SR 9, MR bt 07 o o
suspangion thee Ustied BE5® Gelll gedntesr thehsuspansionds dfuted to

256000 /. t19 leﬁ tﬁi"s.Q:él!“st Snéléﬁ%efnﬁlgg% it 1l oX&Biution C for
i Vi S

M. Th of
ong SHiGERISP'S fe. 2he il i aorpansion ar ar%ae@%ed Foeadbwel of a 96 wel
mm:rbﬂl@ntplal& witle d clebegldsticthalsee(#3616| QarmningCostan] Thefplates are

sl oot SRR Secind 8868k duhe

bel ow.
Day 2

PPAR agonists to be tested are dissolved in DMSO in a concentration of 10 mM.
This stock solution is diluted in DMEM (# 41965-039, Invitrogen) which is mixed
with 2% Ultroser (#12039-012, Biosepra), 1% penicillin-streptomycin solution
(#15140-122, Invitrogen) and 2 mM L-glutamine (#25030-024, invitrogen). Test
substances are tested in a total of 11 different concentrations in the range from 10

" M to 100 pM. More potent compounds are tested in concentration ranges from 1

pM to 10 pM.

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 pl per well of a 96 well microtiter plate. Each plate is charged with a standard
PPARgamma agonist, which is likewise diluted in 11 different concentrations, in

order to demonstrate the functioning of the test in each individual plate. The test

plates are incubated in an incubator at 37°C and 5% CO; for 48 hours.

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




Tabl e | Exanpl e No. EC50 PPARal ha nM VI 1191 XX1931
XX11251 XXI V227 XXVI 709 XXVI 1726 XXXI V114 XXXV187 25
24 It is evident fromtable g7that the conpounds of
the formula | according to the invention activate the
PPARal pha receptor, thus effecting, for exanple,

anal ogously to clinically used fibrates, a | owering of

w:thhthet hisﬁiumﬁm&% mﬂeeﬂsris'ﬂm Aided 'i’o t:ﬁﬁe P RYIS rargﬁ Sfovide the
et a PPARS, Met

suafgt€ Beahen et nlcitease: BuitinusnaiAlo gladain the. calls. After
incRbation @b, rodiol terdgleratioe ih, th84karkFor 10 hinulé) the Jirefly Iumferase—

I RN N T —

timefwell Aesasxi Biue froml Wadac) oFhexc 6Dvalt ofi the EempGlo™ Stop & Glo

 read P RUANSI T cRe R ROy Syoffaf Rt B Aaled fo gach well in
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ordgr te@gp \tla@ @@Bwaf obther igiyriveiferase atnﬁepr@wdmﬂwgrsubstrate for the
ReRMARgaHeraset Pes@e'd B{eeréfeiérﬁé%blﬁ%ld RO A9 incubation

sstemls todter cel 1 ul ar PPARgamma
at 5‘{9 "%&ﬁ'&% %f a%ﬂﬁ@f B@s’é‘&f‘%%t%&ﬁ Elg gpngscence
mddua:teﬂebytstaer Reillae fugiiepags ds 4gdth ShrasisardaX fL4- SEr/vaid in the

me%fsuﬁngli:ﬁoém. expression plasm d ( pcDNA3-

Evaluation

The crude data from the luminometer are transferred into a Microsoft Excel file.
The firefly/Renilla luciferase activity ratio is determined for each measurement
derived from one well of the microtiter plate. The dose-effect plots and EC50
values of PPAR agonists are calculated from the ratios by the XL.Fit program as
specified by the manufacturer (IDBS).

PPARgamma EC50 values in the range from 1 nM to >10 uM were measured for
the PPAR agonists described in this application.

The examples given below serve to illustrate the invention, but without limiting it.-

R3
N | RingB
N X Y

R2

Table lI:

Ex.

Ring A Ring B " R1 R2 R3 X Y

1,3-Cy ¢ 4-F H Me CH2-O ~O-CH2--




GAL4- humanPPARganmalLBD) .

Both plasmds are transiently

transfected into 20 human enbryoni ¢ ki dney cells (HEK
There is then expresgg on in these cells
the fusion protein GAL4- humanPPARgamaLBD whi ch bi nds

cells).

of

to the GAL4 binding sites of the reporter plasmd. In
the presence of a PPARgammm-active ligand, the
acti vatied fusion profein GAL4- humapnPPARgamaL B0
Ex. |jiRmgAs exPRirg8 on ¢of RAe [ucRRer as®&¥ eporXer jgene, Y
whi ch _gan be detected in the formeof a 2p
il ch@aCyym nescence si gnad-Faf § er Faddj t Men pCHR-O --O—CH2--
| uci f erlase stratel As a differepnce ffromthel stably
t ransf gct Npha reporter cell line} in the
cell ul ar Rgamma _flest _theé two conponents _
I {(1@Cydrase orter |pléfm ¢ ald - DPMannﬁkIQerF ess+HOMCH2--
pl asm d) 'a'r@m’%i\‘ent ly transfected intp HEK cells
bhecause.stable . and permanent expregssion pf the
v PhARg¥ e fusion protei4rFis| 3d oyf oMsxi CCH2-O —-O-CH2--
Constructi of 'tHr]@ pl asm d$ The | lici ferpse repprter
pl asm @ pasmf-,@x(:AM- TK|{i s bas¢d on the vecfor 35
p3d 3bagic from a. Thelreporter plasmd is
Y pi&p@ydd Ry cloning fi veFoi ndi iy sit Me of CHZeOykast—-O-CH2--
t ranscrfi p q fakt,er |[GAL4 (each binding site with the
sequenge @ G(:ACAGTACTCCG 31), topether mith a
160_bp-|l ong thydid né ki nase prombter _skction
Vi (GeAGwnk Accessi on# | ARBE7128) Hb' - upMe ep@HXMO0| 25.0-CH2--
pG.3bagdi c- tream of {the thym di ng ki nasg
_lpronptear is the Nnrml ete llciferase genk fraom
Vil PhétCWds pyralis (Gefbatk A¢cedti oh Mavip6H2Onhi ch-OsCH2--
al readyl a gonstituent of the¢ plasmid pG.Bbasic used.
The cl ani n§ guegncing (of thejreporfer plasmd
pE3hagte-bxGAL4-TK— ook —place—tr—analogy—to-the—S
il chjypt oR in SanbrgolF eét. Hhi | Mﬁe:gl]'?roc oninyg; CH2--
Cold Spgrin r Laboratofy Press,. 1989). The
PPARganmma essikon {pl asm' d
.,\,\r\ GAEA—harrerPPARg Gak BB——was Pt enat-ed—Py St
IX nﬁ)ﬁg t_he@lﬁh&odl ATFS anitho aciMs 1CH&O0f t reOCH2-
yeast tran pt1én|factor |GAL4 (Eenbank Accespion #
. X r'.\lﬂ-soey) LILILLAY P S LA V) e & IIIAA_F H Me CH2"‘O --0"’CH2--
/O‘Q—NOZ ‘
Xl 1,3-Cy ‘ 4-F H Me | CH2-O —-0-C(=0)--
ON
XIl 1,3-Cy 4-F H Me | CH2-O ~-0-C(=0)--
(e
Xl 1,3-Cy 4-F H- Me | CH2-O -0-C(=0)--
O
XV 1,3-Cy Q 4-F H Me | CH2-O --0-C(=0)—
NO,




o pcDNA3 (from Invitrogen) 3'-downstream of the

the cDNA of
the |igand-bi ndi ng donmain (IBD) of the hunan
PPARganmma receptor was cloned (am no acids 1152-Y475;
Accession # g1480099) 3'-downstream of the GAL4 DNA

cyt onegal ovi rus pronoter.

Subsequent | vy,

binding domain Coning and_ sequepcing of .the
PPARgarma expressi on pI asm ¢ pcDNAB- GAL4| 15
Ex. PARga BD agai nRflook pRéce|i R3anpl ofy tb the Y
description in Sanbiook J. itet al!l(Mlecular c|oning
XV ChRBeCpri ng Harbor Labok&toly Ptess, Mel98GH2-Besi de®-C(=0)--
the | ugifey reporfer plagm d pA.3basi - 5xCGALA- TK
and the expr eSSI bn pl as d
. BN OAL-A ARA o D al o Lo £f Ay
\J"\L'—I"'Ilullalll_l_l'\ Ua 1 DL/, T OV
Xvi LT dr P test gae the' ref el'v@nc Cﬁ%@n ~-0=—C(=0)--
pRL- CIW (fr 20°F ronrega) ahd the plasmd pBl uescri pt
SKGIgy [T om Stratagen oury pt —
XVl prepar ¢d usi0g gyp! a<>m4glF|pr(=parHat| onlet Pr om ageﬁJ_C( =0)
whi ch ens & H’I agmd quality wmth a m ni nal
endot oXi n tont emt¥ b¢fore tfansfection inpto HEK
XVIIl celley (25 Test pnpcediurgrThe a¢f 1 v T yieoT | ERBRgIMB_ =)
agoni)s(,ts-i- niined in a|4-day fest which is 0CE=0)
- descri hed betow. NB¥f gre the|transfection, HEK cells
XIX af8-Cylitivateg in M 4.6#4196%+ 039, Mav] EHRgeN) Whnad=0)2--
is mxed w the foll ow ng|ladditipns: 10% FCS B0
(#16000- 04 WoLrogen), 1% penici!llin-jstreptojrycin
sol utign (#15140-122; Invitrogen)|and 2| nM
|- gl ut 4ni fe (#25030- 024, Invitrogeh). Dayl Firstly,
XX sbBelyagn A, ransf ¢ct4-bn i xtur e| whech] CHi2-&i ps -aD+S(=0)2--
four pllaSim Néhevi ousl y{described infadditipn to
DVEM ifs pr red. The foll ¢wi ng apounts|{ are wuped to
moke up -3 M of solution A dor each 96 well nmickotiter
XXl pl.3t@Yflor onestest: |268F pl of anli Meot| EH2aR4| --O-S(=0)2—
serumfree M (# 41965-039, invifrogen), 100 pl of
referenc 2pRE- CW (1 ng/ pl 100| pl of
l uci f erla 8) report er plasm d}26 pG.Bbasict5xGAL4+ TK (10
ng/ pl), Q of PPARgamTa expression p|lasmd
|J n: \J“\ 'l IIDlIII"I"H gal_ L.’D ,400 LIl { : :l _l’ t)-! __‘ —
XXil p’(,gﬂsﬁy LGTN'/V,O 4 HOUTRId T CREG'P PloCHaCH
1 XXIN 1,3-Cy -0§[N>¢0 3-Me H Me | CH2-O0| --O-CH2-CH=
.” S
XXIV 1,3-Cy OTNFO 4-F H Me | CH2-O| --O-CH2-CH=
t” N
XXV . 1,3-Cy OTNVS 4-F H Me |CH2-O| --O-CH2-CH=
v‘l N
XXVI 1,3-Cy OTN o 4-F H . Me |CH2-O| -O-CH2-CH--
. ", S
XXV 1,3-Cy Oj:N o 3-Me H Me |CH2-O| --O-CH2-CH--
l” S
XXV 1,3-Cy OTN o 3-Me H Me | CH2-O | —-CH2-CH(OH)-—-
/8




pBIuescrlpt SK(+) (500 ng/pl)

Then 2 m of solution B
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1,3-Cy is defined as: cis-1,3-cyclohexanediol having the stereochemistry according
to Cahn-Ingold-Prelog as stated in the examples.

The point of attachment of ring B to Y and the points of attachment of Y to ring A
and ring B are shown as a broken line (-).

' (1R,3R) enantiomer

% (18,3S) enantiomer

Also described is a process for preparing the compounds of the formula |
according to reaction schemes A to H below: '

Synthesis scheme A: Preparation of enantiomerically pure or racemic compound
A%
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Initially, cyclohexanediol is heated with dibutyltin oxide in toluene on a water
separator for a number of hours and then, with addition of dimethylformamide,
cesium flucride and an oxazole of the formula A1 in which R1, R2 and R3 are as
defined above, converted by stirring at room temperature for a number of hours
into a compound of the formula A2 in which R1, R2 and R3 are as defined above.

The compound of the formula A2 is reacted using Chirazyme L2 and vinyl acetate.
This results in the formation of compounds A3 and A4, of which A4, after
separation, is reacted with atkali metal hydroxides to give a compound of the
structure A5 in which R1, R2 and R3 are as defined above.

The compound of the formula A5 or A2 is converted into an enantiomerically pure
or racemic compound of the structure A6 in which R1, R2 and R3 are as defined
above. To form the ether bond, A5 or A2 is deprotonated, for example in an
aprotic solvent such as dimethylformamide, using strong bases, for example
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The enantiomerically pure or racemic compound of the formula A6 is, using
osmium tetroxide and sodium periodate, converted into the enantiomerically pure

~-Qr racemic comp_ound of the structure A7 in which R1, R2 and R3 are as defined

above.

The enantiomerically pure or racemic compound of the formula A7 is converted
into enantiomerically pure or racemic compounds of the structure A8 in which R1,
R2 and R3 are as defined above. Here, thiazolidinedione is initially deprotonated in
an inert solvent using a strong base, for example n-butyllithium, and then, at -
70°C, reacted with component A7, giving, after acidic work-up, for example with
6N hydrochloric acid, the compound A8.

The enantiomerically pure or racemic compound A8 is, by hydrogenation, using,
for example, pailadium-on-carbon as catalyst in solvents such as methanol or ethyl
acetate, converted into an enantiomerically pure or racemic compound of the
formula A9 in which R1, R2 and R3 are as defined above.
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5  The compound of the formula B4 in which R1, R2 and R3 are as defined above is
-obtained from lactone B1 by lithium aluminum hydride reduction to diol B2,
selective silylation at the primary aleohol function giving compound B3,
deprotonation using strong bases, for example sodium hydride in an aprotic
solvent such as dimethylformamide, and alkylation with phenyloxazoyl iodides of
10 the formula A1, in which R1, R2 and R3 are as defined above.

The compound of the formula B4 in which R1, R2 and R3 are as defined above is

converted into a compound of the structure BS in which R1, R2 and R3 are as

defined above, for example by removing the silyl protective group with fluoride, for
15 - example tetrabutylammonium fluoride.

Using osmium tetroxide and sodium periodate, the compound of the formula B5 is
converted into the compound of the structure B6 in which R1, R2 and R3 are as
defined above.
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The compound of the formula B6 is converted into a compound of the structure B7
in which R1, R2 and R3 are as defined above. Here, thiazolidinedione is initially
deprotonated in an inert solvent using a strong base, such as, for example, n-
butyllithium, and then, at —70°C, reacted with component B6 giving, after acidic

- -work-up, for example with 6N hydrochloric acid, compound B7.

Compound B7 is converted by hydrogenation, for example at a hydrogen pressure
of 3 bar using palladium-on-carbon as catalyst in solvents such as methanol or
ethyl acetate, into a compound of the formula B8 in which R1, R2 and R3 are as
defined above.

Synthesis scheme C: Preparation of the compound C6
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c1 cr cs
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dleS_OJng @3 (ﬁﬁ% @J\I?cy%ﬁnexan%1 %r optlona!ly ‘with (1S 38) 3-
a!lylcyclohexanol C7) in aprotic solvents, such as dimethylformamide, and reacted
with strong bases, such as, for example, sodium hydride, giving compounds of the
formula C2 in which R1, R2 and R3 are as defined above.

The compound of the formula C2 is, using osmium tetroxide and sodium periodate,
converted into the compound of the structure C3 in which R1, R2 and R3 are as
defined above.

The compound of the formula C3 is converted into a compound of the structure C4
in which R1, R2, R3 and R4 are as defined above. Here, thiazolidinedione is
initially deprotonated in an inert solvent using a strong base, such as, for example,
n-butyllithium, and then, at —70°C, reacted with component C3, giving, after work-
up, for example with 1N hydrochloric acid, a compound of the formula C4.

The compound C4 is converted into a compound of the formula C5 in which R1,
R2, R3 and R4 are as defined above. Alcohol C4 is, for example, mixed with mesyl
chloride and triethylamine in polar solvents, such as dichloromethane, and the
crude product is, at —70°C, converted with n-butyllithium into C5.

The compound of the formula C5 is converted by hydrogenation, for example at a
hydrogen pressure of 5 bar using palladium-on-carbon as catalyst in ethyl acetate,
into a compound of the formula C6 in which R1, R2, R3 and R4 are as defined

above.

Enantiomerically pure (18,3S)-3-allylcyclohexanol C7 can be obtained from
racemic C1 by treatment with lipase in vinyl acetate. The coproduct (1R,3R)-3-
allylcyclohexanyl acetate C8 can be removed chromatographically.

Synthesis scheme D: Preparation of compound D2

- & EO W =
P iy :
Rz \_ﬁﬂ ,Q Br _CsOH, TBA N
N &) 0+
R1 s

D1 D2
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Thﬁi)éd\?mdgﬁnﬂlofg}émrﬁd@ OMWCsz (& c&WeNr@d%siné) bhsed) fod &xample
ceditiVinyiride Ve Ve Ge O vaiar snd acetonitrile, using a phase-transfer
catalyst, for example tetrabutylammonium iodide, with nitrobenzyl bromides of the
formula D1 into enantiomerically pure or racemic compounds of the structure D2 in

which R1, R2 and R3 are as defined above.

Synthesis scheme E: Preparation of enantiomerically pure or racemic compound
E3

: R3
R3 N o N
s S o NP B s i
@/L\N (o] ot Br . @A N 0 (o]
R1
R1
A5 Et E2
R3 N
NN
Bu,SaN, R2 \\ =N
—— N (8] 0
xylene
R1 E3

The compound of the formula A5 or A2 is, using strong bases, for example sodium
hydride, deprotonated in an aprotic solvent and reacted with cyanobenzyl
bromides of the formula E1, giving enantiomerically pure or racemic compounds of
the structure E2 in which R1, R2 and R3 are as defined above.

~ The compound of the formula E2 is, using a metal azide, for example tributyltin

azide, converted into enantiomerically pure or racemic compounds of the structure
E3 in which R1, R2, and R3 are as defined above.

Synthesis scheme F: Preparation of enantiomerically pure or racemic compound
F2 '

-0

R2 R2 o}
N ol pyridine N .
’, I\O o + Ri— P I\O 0
R1 o * R1 o] .
R3 R3 N=0
[}

N
i
Q

A5 F1 F2

The compound of the formula A5 or A2 is, using bases, for example pyridine,
reacted at about 50°C with nitrobenzoyl chlorides of the formula F1, giving
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0 Or S LXVI1, 3-Cy3-OveH PrCH2- O -CH2-CH2-- o N
Yr.-_O 7cs LXVI11, 3-Cyl 3- OMBHPhCH2- O - CH2- CH2-- N~ O
0TS 33 Ex. Rl ng AR ng BRI R2R3p§Y

LXVI111, 3-Cy33- OveHPhCH2- O - CH2- CH2-- 1,3-Cy is |
defined as: cis- 1, 3-cyclohexaned iol having the
stereochem stry according to Cahn-Ingold-Prelog as

enﬁmﬂin@&wamyfphu?e @,xamn%é coﬁnfo b%tﬁ%fcﬁhﬁﬁé?ﬁ%%ﬁéh R1, R2

dt e points o att ment  of Y to ring’
angL\R35ar§,ﬁ5; ‘ii‘?fﬁl? EARRVE.- shown as a broken line (--). 9 (1
R, 3R) enantionmer 2 (1 S,3S) enantioner Also descri bed
a. pr cessfar prepari t he compounds o
SybBeRisieREra 6. BhetAranaly of Snaliaei ety dhis £t rackpic,gompound
G3bel ow. Synthesis scheme A: Preparation of
enantionerically pure.or racem c conmpound A9 34.

R3
R3 o N N
0 e 2 S LS
R2 N A\ cl pyridine \N o o
N O o+ —_—
R R1
AS G1 G2
R3 N'N“N
o O
Bu,SniN, R2 \_ﬁ_\ ,Q =N
- N o 0
xylene
Ri a3

The compound of the formula A5 or A2 is, using bases, for example pyridine,
reacted at about 50°C with cyanobenzoyl chlorides of the formula G1, giving
enantiomerically pure or racemic compounds of the formula G2 in which R1, R2
and R3 are as defined above.

The compound of the formula G2 is, using a metal azide, for example tributyltin
azide, converted at about 160°C into enantiomerically pure or racemic compounds
of the structure G3 in which R1, R2 and R3 are as defined above.

Synthesis scheme H: Preparation of enantiomerically pure or racemic compound

H2

R2 ?
Q\\fj;;o@‘o . Cl’?)@mo pyridine @\, r \@

Ri

[

o

A5 H1t H2

The compound of the formula A5 or A2 is, using bases, for example pyridine,
reacted at room temperature with nitrobenzenesulfonyl chlorides of the formula

G1, giving enantiomerically pure or racemic compounds of the formula G2 in which

R1, R2 and R3 are as defined above.
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35

R3S RBRR R2RL A7 R833 R3 -fa0O! O OHYPd OI O O0"'-
JR { RO A 0504 NalO4 R1 $$11 R TA8O0\.1A90
RLO (IN S40Bul i NaH RV ally) bromde
Initially, cyclohexanediol is heated with dibutyltin
oxide in toluene on a water separator for a nunber of
hours and then, with addition of dinethylformamde, 5
cesium fluoride and an oxazole of the forrmula A in

which R1, R2 and R3 are as defined above, converted
Thgybbreviations used denteenperature for a nunmber of hours

Ac acetyl
‘Bu isobutyl
Buli n-butyllithium
Cy cyclohexyl
TLC thin-layer chromatography
DCt direct chemical ionization (MS)
DCM dichioromethane
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 (MS)
eq equivalent
ESI electron spray ionization (MS)
Et ethyl
Sat. saturated
h hour
HATU O-(7-azabenzotriazol-1-yl)-N,N,N’, N’-tetramethyluronium
hexafluorophosphate ‘
HOBt | 1-hydroxy-1H-benzotriazole x H,O
HPLC high pressure, high performance liquid chromatography
LC-MS liguid-chromatography-coupled mass spectroscopy
Me methyl
MS mass spectroscopy
 MsCl methanesulfonyl chloride
NMR nuclear magnetic resonance spectroscopy
Pd/C palladium-on-carbon
Pr isopropyl
"Pr n-propyl
R¢ retention time (TLC)
RT room temperature
TBAF tetrabutylammonium fluoride

- TBAI tetrabutylammonium iodide
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into a conpound of the formula A2 in which Rl, R2 and
R3 are as defined above. The conpound of the fornula
A2 is reacted using Chirazynp L2 and vinyl acetate,.
to This results in the formation of conpounds A3 and
A4, of which A4, after separation, is reacted with

al kali netal hydroxides to give a conmpound of the

ure A5 ] are as defined
TBE{)FS%F The co%ﬁggﬂg?%] aﬂgf@gAS or A2 is
THfonverted i nt teteahydrafutaronerical Iy pure 15 or racenic
conpound of the structure A6 in which Rl, R2 and R3
are as defined bove. To formthe ether bond, A5 or
Other campiidst oftheder, mylg e hambtained bé(rk”&’ﬁ‘f’b&”‘?&e%ﬁsv%fﬁt'“
acsorelanas withnak hyadtioneoiefifes dsddiibedtdbang. bases, for
exanple RL.sN.R33 4 'r Q O-~Q 35 sodi um hydri de, and
reacted with unsaturated brom des, for exanple allyl
Exanmgpiedes. The enantionerically pure or racenic
conpound of the fornmula A6 is, using 5 osm um
t et roxi de and sodi um peri odate converted into the
2- (érﬁalnprqnh@nv&&-thdC@rS{%@em@bejwmbﬁvcdﬁhetxms
ox?rhéﬂﬁfi Bzl 1N which Rl, R2 and R3 are as defined
above.” The enantioneri cal |y pure or racem c conpound

of the formula A7 is converted 10 into N
enantionerically_pure or ' pounds pf t he
structure AF-l ’\ R B are as defi ned
above- Here, ' ' '

deprotonated i nT=4n i kher# solvent using a bng base,
for exanple n- butyII|€%| and then, at -
reacted with conponent A7, givVving, after acidic
wor k- up, for exanple with 6N hydrochloric acid, the
conpound A8. 15 The enantionerically pure or racemc

rac:3rpisththetiByli s m- tgwlm%geyim‘tmxy)@mlmxanpbr exanpl e,
pal | adi um on-carbon as catal yst in solvents such as
met hanol or et hyl

Bu,SnO
ot N o= o L
F

cisfracemate

21.7 g of 1,3-cyclohexanediol and 30.3 g of dibutyltin oxide are dissolved in 450 ml
of toluene and, under reflux on a water separator, heated to boiling. During the
reaction, the reaction volume is reduced fo half the original volume. After 3 hours,
the reaction mixture is cooled to room temperature, and 300 ml of
dimethylformamide, 29 g of 2-(4-fluorophenyl)-4-iodomethyl-5-methyloxazole 1
and 23.5 g of cesium fluoride are added. The mixture is stirred at room
temperature for 18 hours. The reaction mixture is diluted by addition of ethyl
acetate and washed with saturated sodium chloride solution. The organic phase is
dried over magnesium sulfate, the solvent is removed under reduced pressure and
the residue is purified by flash chromatography on silica gel (n-heptane/ethyl
acetate = 10:1 -> 1:4). This gives 58 g of rac-3-{2-(4-flucrophenyl)-5-methyloxazol-
4-yimethoxy]cyclohexanol as a yellowish solid which is recrystallized from n-
heptane/ethyl acetate. C17H20FNO; (305.35), MS (ESI): 306 (M + H).
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acetate, converted into-an enantionerically pure or
racem ¢ conmpound of the formula A9 in which Rl, R2
and R3 are as defined above.4q436 Synthesis schene B:
Preparati on of the conpound B8 Bl (COCl)2, DVMSO NEt 2,
CHzCl2 H2/Pd(C) R1 Rl B8 R1 B7 5 The conpound of the
formula B4 in which RL, R2 and R3 are as defined above

(R S oE el B Sy o2, s AR TSl

the primary al cohol function giving conmpound 83,

deprotonati on using strong bases, for exanple sodi um
hydri de im—ﬁgﬂai@t\i C sahug@kLsuch as 0 0
di ms jades~gnd alviey bttt on wi t n o’”\
ioditleg of i0 the formula A=—tn whic I, "R2 and R3
~aré . as. defined . above. The compound &f the fornula B4

in which F and R3 are as defined above is
converted r?‘frr('F)é%a conmpound of the structure B5 inm ch
Rl1, R2 and R3 are as defined above, for exanple by
renmoving the silyl protective group with fluoride, for
15 exanpl e tetrabutyl anmoni um fl uoride. Using osm um
tetroxi de and sodi um peri odate, the conpoun

of the
formula B5 is converted into the conpound lpof t
structure B6 in which Rl, R2 and R3 debr ed™o

above. 37 The conpound of the fornu is converted
into a conpound of the structure B7 in which RlL, R2
and R3 are as defined above. Here, thiazolidinedione

25 igsc)fi r%icIciis%l[%-@-ﬂuorophenyi)-S-methy[oxazol—4-ylmeth oxy]cyclohexanol are
dissolved in 320 ml of vinyl acetate, and 1.3 g of Chirazyme -2 Lyo (Boehringer
Mannheim) are added. The mixture is stirred at room temperature for three hours
(checked by LC-MS for 40-45% conversion) and the enzyme is then filtered off and
washed with ethyl acetate, and the solvent is removed under reduced pressure.
The residue is purified by flash chromatography on silica gel (n-heptane/ethyl
acetate = 3:1). This gives 8 g of (1R, 38)-3-[2-(4-flucrophenyl)-5-methyloxazol-4-
ylmethoxy]cyclohexyl acetate as a colorless oil. C1gH22FNO,4 (347.39), MS (ESI):
348 (M + H"). The acetate is taken up in 170 ml of methanol and, after addition of
27 ml of 2N aqueous sodium hydroxide solution, stirred at room temperature for

-one hour. Most of the solvent is removed under reduced pressure. After addition of

in each case 150 ml of water and ethyl acetate, the organic phase is washed with

'sodium chloride solution. The organic phase is dried over magnesium sulfate and

the solvent is removed under reduced pressure. This gives 6.7 g of 3-(1R,35)-3-[2-
(4-fluorophenyl)-5-methyloxazol-4-ylmethoxy]cyclohexanol as a yellowish solid.
C17H20FNO; (305.35), MS (ESI): 306 (M + H™).

2-(4-Fluorophenyl)-5-methyl-4-[cis-3-(2-cyanobenzyloxy)cyclohexyl-
oxymethylloxazole

N N
i3 i
F\.©\<N /O\ . NaHOMF Q
’J\C e w T \Q\«N/ 070
O 0

cis/racemate cis/racemate
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deprotonated in an inert solvent using a strong base,
such as, for exanple, n 5 butyllithium and then, at
-70C, reacted with conponentgf86 giving, after acidic
wor k- up, for exanple with 6N hydrochloric acid,
conmpound B7. Compound B7 is converted by
hydr ogenation, for exanple at a hydrogen pressure of
3 bar using palladiumon-carbon as catalyst in
sol vents such as nethanol or 1o ethyl acetate, into a
in a&fprobtveb-oéckdufldshrwhich had beeniiiechbRieaikty, dntl> Bofdhe alcohol

. . ! o _
o e ALk AR AR A TR ARG Q8L iy in 5 mi
of gimeBylprmamidg(dryk ang RD5Rp oRsodinmpasiside isiaddre. Theynixture is
stife§ ¥ 5 %L%Q‘b/] 9 ¥ (bromomethyl)benzonitrile is then added, and

" the mixture is stirred at room temperature for 24 hours. The reaction is terminated

by addition of 2 mi of 1N hydrochloric acid and the mixture is extracted with ethyl
acetate (2 x 10 mi). The combined organic phases are washed with saturated
sodium chloride solution and dried over magnesium sulfate and the solvent is then
removed under reduced pressure. Purification by preparative HPLC gives 0.07 g of
the desired product 2-(4-fluorophenyl)-5-methyl-4-[cis-3-(2-
cyan.obenzyloxy)cyclohexyloxymethyl]oxazole as a colorless oil.

CasH2sFNO3 (420.48), MS (ESI): 421 (M + HY).

Example Il
2-{(4-Fluorophenyl)-5-methyl-4-[cis-3-(3-cyanobenzyloxy)cyclohexyloxy-
methylloxazole

Analogously to Example |, the alcohol 3-{2-(4-fluorophenyl)-5-methyloxazol-4-

ylmethoxy]cyc[ohexanoi' and 3-(bromomethyl)benzonitrile give the compound 2-(4-
ﬂuorophenyI)-5-methyl-4-[cis—3-(3-cyanobenzyloxy)—cyclohexyloxymethyl]oxazo!e:

Oy

cis/racemate
CosHasFN2O3 (420.48), MS (ESI): 421 (M + HY).
Exampte il

2-(4-Fluorophenyl)-5-methyl-4-[cis-3-(4-cyanobenzyloxy)cyclohexyl-
oxymethylJoxazole
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15 ci C7 C8 38 Conmpounds of the formula Al in which
Rl1, R2 and R3 are as defined above are dissolved with
ci s-3-al l yl cycl ohexanol Cl1 @gr optionally with (1

S, 3S)-3- allylcyclohexanol C7) in aprotic solvents,
such as dinethyl formam de, and reacted wth strong
bases such as, for exanple, sodium hydride, giving

AngfegB 93& ERf rgﬁﬁhel)gr\}ée grdmbﬁs-g%ga fﬁuQ{‘Hg?-r@ r@é al%%m-

ym% 0>0§¢ hexanahardt{Baraematyl) beazqrir 9!"8d8?-@0mp0und2 (4-
flusreprer sLméth I-406s-@oEpsyMbbehiiexptdyetdhdxglokgmiethyljoxazole:
V\:hFCh ?Fg, gndJmRS are as defﬂlﬂnﬁ ak;w:g/ex?o@ vl
compound of the formula C3 is converted into a
compound of the structure C4 in which Rl, R2, R3 and

R4 are as defin ‘
Den,

initially depro

strong base, suc Or exanple

and then, at -70C, redcted with componefAt &, giving,

after mork 15 up, for exanple with I'N hydrochloric

acid, a conpound of the f The conpound ¢4 is
- AP

converted into a conpou formula C5 in which
Rl, R2, R3 and R4 are as defi ned above. Al cohol 4

Fi eM ' M1 chl ori de and
C. I_Fz;jet%:‘i gm ne)l ngr%'ﬁ? sol ents such as

di chi or onet hane, and the 20 cr ude product is, at

The c@ﬁ@ouﬁ@@gﬁﬁméélzwﬁrhtMS maner (Exampld Int (1) @an béheonverted into
rmula C5 is converted by

*“%%PEFG&BBHQ'{‘%ﬁ{}aﬁJ?Sexanp| e at a hydrogen pressure of

5 bar using pall adi umon-carbon as catal yst in ethyl
, 1nto a conmpound of the forrmula C6 in which
Ex%i\?)tl%g\? R3 and R4 are as defined 25 above.
Enantionerically pure (1 S, 3S)-3-allylcycl ohexanol C7

5-(248is 2R20PLPRBRSHErINLS-RARYTbRadAWmictiealy Yo W L h
[at duct , 3R) - 3-
e POV elsdezole 5 can be r enved

chromat ographi cally. 30 Synthesis schene D:
Preparati on of conpound D2

t u3|ng a
yl L'i t hi um

N N=N
it . NN
E /O\ (C4Hs)35nNa F /O\
@Nr ° °ﬁ OVNI 0™"0
o o)

cis/racemate cis/racemate

0.03 g of the nitrile 2-(4-fluorophenyl)-5-methyl-4-[cis-3-(2-

cyanobenzyloxy)cyclohexyloxymethylloxazole are dissolved in 5 mi of xylene, 50

i of tributyltin azide are added and the mixture is heated under reflux at 160°C for
24 hours. The reaction is terminated by addition of 1 ml of triflucroacetic acid (in 1
mi of methanol), 3 mi of water are added and the mixture is extracted with ethyl
acetate (2 x 10 ml). The combined organic phases are washed with saturated
sodium chloride solution and dried over magnesium sulfate, and the solvent is then
removed under reduced pressure. Purification by preparative HPLC gives 0.02 g of
the desired 5-(2-{cis-3-[2-{4-fluorophenyl)-5-methyloxazol-4-
ylmethoxy]cyciohexyloxy-methyl}phenyl)-1-H-tetrazole as an amorphous solid.
CasHzeFNsO3 (463.51), MS (ESH): 464 (M + H").
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R2 RL A5S DI 0 41. R2 R1 D2 39 The conpound of the
formula A5 or A2 is converted using bases, for exanple
cesi um hydroxi de in a m xturgg of water and
acetonitrile, using a phase-transfer catalyst, for
exanpl e tetrabutyl ammoni umi odi de, with nitrobenzyl
brom des of the fornmula D1 into enantionerically pure
or racem c¢ conpounds of the structure D2 in 5 which
R1 R&,and R3 are as defined above. Synthesis schene
Exgmple 4ar ation of enantionerically pure or racenic
conpound E3 Bu3S, N3 10 xylene RI E3 The conpound of

: i i i trong bases, for
5“?3?‘#@?[31@65!‘@2?%%’@5.’%3‘?8*5@8?%%03% ed in an aprotic
yvimsgshoedeydehexylagmathyliphenystibtadrazple  broni des of the

formula El, giving enantionerically pure or racemc

conpounds of 1s the structure E2 in which RI, R2 and
Anglpgsuislyde Examnie iV adréd-8ucmpbepyinonsthybe-icise3(3r nul a

oydrotiehzylsyRYciBnERyiBkymeliord e RYANBKAMbIE WYhVE, by reastion
with BV e s AR (- h BTo b SR Sty oz B e

yinssteoadcybishaxgtbahwmteyiengtHhestiazoteheme F.
Preparation of enantionerically pure or racemc

conpound
N
N .
F N /O\ L
O

cis/racemate
CasHaeFNs05 (463.51), MS (ESI): 464 (M + HY).
Example VI

5-(4-{cis-3-[2-(4-Fluorophenyl)-5-methyloxazol-4-ylmethoxy]cyclo-
hexyloxymethyl}phenyl)-1H-tetrazole

Analogously to Example IV, 2-(4-fluorophenyl)-5-methyl-4-[cis-3-(4-
cyanobenzyloxy)cyclohexyloxymethylloxazole from Example Il gave, by reaction
with tributyltin hydride, 5-(4-{cis-3-[2-(4-flucrophenyl)-5-methyloxazol-4-

ylmethoxy]cyclohexyloxymethyl}phenyl)-1H-tetrazole: '

cisfracemate
CasH2sFNsO3 (463.51), MS (ESI): 464 (M + H™).
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F2 pyridine A5 25 F1 F2 The conpound of the fornula AS

or A2 is, using bases, for exanple pyridine, reacted
at about 50C with nitrobenzgyl chlorides of the
formula F1, giving 40 enantionerically pure or racemc
conmpounds of the formula F2 in which Rl, R2 and R3
are as defined above. Synthesis schene G Preparation
Exgélpg fiomerically pure or racem c conpound s G3 Rl
nI\IS xylene RL cI G pyridine G3 RL & The
conpound of the formula A5 or A2 is, using bases, for

2- (mfamgoghewl? QLm@thyl-uqcmaeztﬁﬁlro%naﬁes&) Ggélanw:&y-

chl ori des of the fornula gi Vi ng
m rlcally pure or racem c conpounds of the
fornula & in which Rl, R2 and R3 are as defined

above. The Cfrrpound of ﬁche formula & is

RS 5

cisfracemate cis/racemate

0.1 g of 3-[2-(4-fluorophenyl)-5-methyloxazol-4-yimethoxy]cyclohexanol is
dissolved in 3 mi of acetonitrile, and 0.21 g of 2-nitrobenzy! bromide and 0.36 g of
tetrabutylammonium iodide are added. 0.57 ml of cesium hydroxide solution (50%
strength solution in water} is added dropwise, and the two-phase mixture is stirred
vigorously at room temperature, for 12 hours. The reaction is checked (LCMS),

showing the formation of the desired product, in addition to unreacted alcohol 3-[2-

(4-fluorophenyl)-5-methyloxazol-4-ylmethoxylcyclohexanol. By addition of a further
0.2 g of 2-nitrobenzyl bromide (2 eq) at room temperature and stirring at room
temperature for a further 12 hours, the reaction is terminated by addition of 2 mi of
1N hydrochloric acid and the mixture is extracted with ethyl acetate (2 x 10 ml).
The combined organic phases are washed with saturated sodium chloride solution
and dried over magnesium sulfate. Purification by HPLC gives 0.05 g of the
compound 2-(4-fluorophenyl)-5-methyl-4-[cis-3-(2-

" nitrobenzyloxy)cyclohexyloxymethyljoxazole as a clear coloriess oil.

CaaHasFN2Os (440.47), MS (ESI): 441 (M + H).

Example VIII

- 2-(4-Fluorophenyl)-5-methyi-4-[cis-3-(3-nitrobenzyloxy)cyclohexyloxy-

methyljoxazole

Analogously to Example VII, 3-{2-(4-fluorophenyl)-5-methyloxazol-4-

yimethoxy]cyclohexanol and 3-nitrobenzyl bromide gave the compound 2-(4-
fluorophenyl)-5-methyl-4-[cis-3-(3-nitrobenzyloxy)cyclohexyloxy-methyljoxazole
below: |
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enantionerically pure or racem c conpounds of the
structure G3 in which Rl, R4g;nd R3 are as defined
above. Synthesis scheme H Preparation of
enantiomerically pure or racem c conmpound H2 pyridine
R2 O ai v VIOR'" 0--, _ RLOR3SA5 HL o R3 pa=0 O
H2 The conpound of the fornmula A5 or A2 is, using
bases, for exa e pyridirie, gacted at room

t enper at ur ' I trqbenzenes Qnyl.chl.ori §es of the
formula 25 GI, Mg g antQonefi c& 1 yYpury or *raceni c
conmpounds of the for & in which R R2 and R3
are as defined above. 20*41 The abbrevi atm ons used
denote: Ac acetyl 5 'Bu isobutyl 'Bu tert-butyl BuLi
n-butyl l'i thium. Cy.cycl otigkgg¢emate o . N

C24H25FN2Os (440.47), MS (ESI): 441

Example IX

2-(4-Fluorophenyl)-5-methyl-4-[cis-3-(4-nitrobenzyloxy)cyclohexyloxy-
methyljoxazole

Analogously to Example VI, 3-[2-(4-fluorophenyl)-5-methyloxazol-4-

ylmethoxy]cyclohexanol and 4-nitrobenzyl bromide gave the compound 2-(4-
fluorophenyl)-5-methyl-4-[cis-3-(4-nitrobenzyloxy)cyclohexyloxy-methyljoxazole

below:

: L
N
\Q\f’ I\O O/O\
- © NO,
‘ cis/racemate

C24H25FN20O5 (440.47), MS (ESI): 441

Example X

2-(4-Fluorophenyl)-4-[cis-3-(2-methoxy-5-nitrobenzyloxy)cyclohexyloxy-methyl}-5-

methyloxazole

Analogously to Example V11, cis-3-[2-(4-fluorophenyl)-5-methyloxazol-4-

yimethoxy]cyclohexanol and 2-methoxy-5-nitrobenzyl bromide gave the compound
2-(4-fluorophenyl)-4-[cis-3-(2-methoxy-5-nitrobenzyloxy)cyclo-hexyloxymethyl]-5-

methyloxazole below:
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TLC thin-1ayer chromatography io DCl direct chem cal
ioni zation (M5) DCM di chi oronmet hane DVAP _

4- NN- di met hyl am nopyri di ne 4®MF NN-di et hyl f or mam de
DMSO di net hyl sul foxi de 15 EA ethyl acetate EDC

N - (3-di met hyl am nopr opyl ) - N-et hyl car bodi i m de x HCl
El electron inpact ionization (MS) eq equi vaI ent ESI
el ectron spray i oni zati on (M) Et et hyl
sat ur at ed ¢ HATU

O (7- azabeﬁz ;
hexaf | uor ophosgha -Aydr Ry- 1
H benzotri azol e x H2 LC h| gh pressure
performance |iquid ch 0 ography LG M

| i qui d- chr omat ogr aphy- coupl ed nmass spectros
met hyl M5 mass spectroscopy 30 MsCl. met haneSUd
chl ori de NVR nucl ear magneti c resonance spectroscopy
Pd/ C pal | adi um on- car bowis/mceimsd®r opyl "Pr n-propyl
35 Rf retention tirre (TLC) RT room t enper at ure TBAF

t et rabut yl anmon
CasH27FN2Og (470.50), MS (ESI) 471 (M +HY

o*

{ et ~a

Example Xi

cis-3-{2-(4-Fluorophenyl)-5-methyloxazol-4-ylmethoxy]cyclohexyl 3,5-
dinitrobenzoate

0 NO,
0 NO,
F N cl pyridine F N
/ro o+ _ /ro o
NO
0 2 o NO

cisfracemate cisfracemate

0.5 g of 3-[2-{(4-flucrophenyl)-5-methyloxazol-4-ylmethoxy]cyclohexanol is
dissolved in 3 ml of pyridine and, at 0°C, 0.6 g of 3,5-dinitrobenzoyl chioride is
added. The reaction mixture is then heated at 50°C for 10 minutes. The reaction is
checked (LCMS) showing the formation of the desired product, in addition to
unreacted alcohol cis-3-[2-(4-flucrophenyl)-5-methyloxazol-4-
yimethoxylcyclohexanol. After a further 10 minutes of stirring at room temperature,
the reaction is terminated by addition of 5 ml of concentrated hydrochloric acid,
and the crude product is filtered off with suction, taken up in ethyl acetate, washed
with saturated sodium bicarbonate and sodium chloride solution and dried over

~ magnesium sulfate. Purification by HPLC gives 0.15 g of the compound cis-3-2-

(4-fluorophenyl)-5-methyloxazol-4-ylmethoxylcyclohexyl 3,5-dinitrobenzoate as
yellow solid.

. Co4H22FN3Og (499.46), MS (ESI): 500 (M + H+)

Example XII
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TBAI tetrabutyl ammoni um i odi de 42 TBDPSC

test - butyl di phenylsilyl chloride THE tetrahydrofuran

Q her conpounds of the formgga | to be obtained by

known processes are in accordance with the reaction

schenes descri bed above. Exanple | 2-(4-Fl uorop

henyl ) -5-net hyl - 4-[ ci s- 3-(2- cyanobenzyl oxy) cycl ohexyl -

isl Z) 4 -
o oA B RS Ieghvioxagal ayimetonleyplohe Smethyi
m“@SSﬂ@F“BuZSno CSF 15 C|s/racenate 21.7 g of

1, 3-cycl ohexanedi ol and 30.3 g of dibutyltin oxide are

Aok BB Ehrin® AL Skt B PeRATRSe °

ylnmmxy]cyuohdxanobam Banethgl-bmitrotsenzegiushdorideo ghed the tempound

e G e PR KB Sl B Ty >
nittabeezogtebelovsni de, 29 g of '

2- (4-fluorophenyl)-4-iodonet hyl - 5- net hyl oxazole | and
23.5 g of cesiumfluoride are added. The m xture is

stirred at room tenperature for18 Epurs The
reacti on mpxt I S dilutedltlon of ettéyl
acetate and @‘. i G ated gpUyATY BMzde

sol uti on. The BFgani ase is 25 dri r magnesi um
sul fate, the sol ventOrs\yenoved under regéced pressure
and the residue is purified by flash chrjomat ography
on silica gel (n-heptanelethyl acetate = 10:1 ->
1:4). This gives 58 g of_.

rac-3-[2-(4-fluor ophenylc)‘s-lg-cﬁlgqﬂﬁl oxazol -

4-yl met hoxy] cycl ohexanol as a yellow sh solid which is

Czﬁé?%%ﬁif&?%‘?ﬁs"%‘éﬁ“‘bs‘%@? )q qqgggyl( Maieh"if 30 43

‘Example XIlI

cis-3-[2-(4-Fluorophenyl)-5-methyloxazol-4-ylmethoxy]cyclohexyl 3-nitrobenzoate
Analogously to Example X, cis-3-[2-(4-fluorophenyl)-5-methyloxazol-4-

ylmethoxy]cyclohexanol and 3-nitrobenzoyl chloride gave the compound cis-3-[2-
(4-flucrophenyl)-5-methyloxazol-4-ylmethoxy]cyclohexyl 3-nitrobenzoate below:

c1slracemate
C24H23FN2Og (454.46), MS (ESI); 455 (M + H™).

Example XIV

cis-3-[_2-(4-Fluoroph_enyl)—5—méthyl_oxazol~4-yimethoxy]cyclohexyl 2-nitrobenzoate
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R, 3S) - 3-[ 2- (4- Fl uor ophenyl ) - 5- net hyl oxazol - 4- - yl net hox
yj cycl ohexanol cisl racematehirazyne L-2 vinyl
acetate NaOH MeOH 5 25 g of

rac-ci s-3-[2-(4-fluorophenyl)-5-net hyl oxazol - 4-yl net ho
xy] cycl ohexanol are dissolved in 320 ml of vinyl

n%‘[d?j@‘s  todhrdptd X1, 8f- 3C[y (@ﬂudrephe@yt)tmnéﬁgmahgzgﬂ

re 1s stirre om
vlm%ﬁs&ﬁaﬂl%emo?@ﬁg 25 HTBRPaZOH Ehlesie B hecRmAaURd cis-3-2-
(44400@%3«3Zn%am&wk)xammtwmmw]@clbﬁem@nﬁﬂdbbﬁt@ﬂeﬁe‘low
and washed with ethyl acetate, and the solvent is
renmoved under reduced pressure. nmo The residue is
purified by flash chronatograph Si

I
(n-hept ane/;et hacet ate = 35@2i s i V.SS g of (1

R, 39)-3-] 0
yl met hoxy] cycl\chs y ateCas a coﬁbrl ef .
C19H22FNO4 (347. 39), ESI): 348 (M+ ¥ The
acetate is taken up in 1709 m of nethanol ahd, after
addition of 27 m of 2N aqueous sodi um hydroxi de
solution, stirred at roogsirecegstat ure for 15 one hour.
Most of the solvent is renoved under reduced pressure.
After addition of in each case 150 m of water and
C.gtihl N.Qs ¢454.46), B (BBHanAbS (Mhablé).i s washed with
sodi um chl oride solution. The organic phase is dried
over nesium sul fate and the solvent is renoved
EX@HH@PX‘Zduced pressure. This gives 6.7 g of 3-(1
R 39)-3-[2-

c:s- [%gt‘ Ei%p%)@hg t}ma%l)(gﬁp &Q%W c@é@%%lc%té%égenzoate

(ESI) 306 (M + H}). 2-(4-Fl

An%ﬁ%%&%r%ﬂ?wsé%ég# L S T
yimet Dm]aycz@warmand@e&mobleas&ylwhloﬂderweb@ercmmwcwdogs% [2-
Dy R BByl T oobarpests etow
hexanol is di ssol ved |n 5 m of dinethyl formam' de
ry) and/@f g of Tsodi ugnhydride is_added. T

h
upe pyridine F\O\( /O )U

cis/fracemate

cisfracemate

0.1 g of 3-[2-(4-fluorophenyl)-5-methyloxazol-4-yimethoxyjcyclohexanol is
dissolved in 3 ml of pyridine and, at 0°C, 0.1 g of 3-cyanobenzoy! chloride is
added. The reaction mixture is then heated at 50°C for 10 minutes. The reaction is
checked (LCMS), showing the formation of the desired product in addition to
unreacted alcohol cis-3-[2-(4-fluorophenyl)-5-methyloxazol-4-
ylmethoxy]cyclohexanol. After addition of a further 0.9 g of 3-cyanobenzoyl
chloride and 30 minutes of stirring at room temperature, the reaction is terminated
by addition of 5 ml of concentrated hydrochloric acid, the mixture is extracted with
ethyl acetate and the organic phase is washed with saturated sodium bicarbonate
and sodium chloride solution and dried over magnesium sulfate. Purification by
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5 stirred for 15 mnutes, 0.19 g of

2- (bronnnethyl)benzonltrlIe is then added, and the
mxture is stirred at room tgnperature for 24 hours.
The reaction is termnated by addition of 2 m of 1N
hydrochloric acid and the m xture is extracted with
ethyl acetate (2 x 10 m). The conbi ned organic

ﬁr%s ¢ H@ @8m([):fog nd %Iléjﬁ ? K49 u%ﬁc?dﬂgﬁzﬁ . gfe'ﬂ%ﬁoxazohi-

t| on a r| e SI um s
y @@h?éﬂ?yq: ghexd 3- ¢3@ﬂ0§ﬁﬂ%‘@ie ﬂ?rﬁi@fowréﬁ@,ﬂ d pressure.
CZEH'{3FN129§T(4@414W s eegnaysy eMHPHE gi ves 0. 07 9 of the
desi red produc
2-(4- quorophenyI) 5-nmet hyl -4-[cis-3-(2-
Exay\qﬂeb(a\ﬂzyl oxy) cycl ohexyl oxynet hyl ] oxazol e as a
~colorless oil. C25H25FN203 (420.4.8), M5 (ESI): 421 (M
+ H*). 15 Exanple Il 2-(4- FI uorop h e nyl)-5-nmeth

cisy3-{2{4-Eluor BPb@lsdkﬁ-mdhb@ﬂawMeymbbxﬂcyré&mm9 -cyanobenzoate

nmet hyl ] oxazol e Anal ogously to Exanpl e 1 the al cohol
3-[2-(4-fluorophenyl)-5-net hyl oxazol -
Angjaaourbide) EXaMBIR e afistS-Entf ﬂ“?@PBﬁBﬂE‘@H})PW@%‘%ﬁHTl l e

yIrﬂéth@xﬂh?ci@ﬁémm@na -4- arfdbenzoyl chloride gave the compound cis-3-[2-

R H Sl B A A ity v e B K@%C't?elow

(420.48), Ms (ESI): 421(M+ H+). Exanple 111

2- (4- Fl uor ophenyl ) - 5- net hyl - hS- 3 4- cyanobenzyloxy
) cycl ohexyl -F.QX% hylllloxazol @ ogously to
Exanmpl e 1, @nn o

3-[2-(4-fl uorophényl 54me t hyl oxazol -
yl met hoxy] cycl ohexanop and 4-(br om)msth
gi ve the conmpound 2- (4-

fl uorophenyl) - 5- et hyl - L‘m s- 3- (4- cyanobenzyl oxy) - cyc
| ohexyl oxymet hyl ] oxazol eCiSEacePatemat e C25H25FN203
(420.48), Ms (ESI): 421 (M+ H+). io The conpounds

CARrREDe D, WIEC BEMRAE (et razoles? "

The compounds synthesized in this manner (Examples XV - XVI) can be
converted into the corresponding tetrazoles by reaction with tributyltin azide.

o%

onitrile
N

Example XVII

cis-3-[2-(4-Fluorophenyl)-5-methyloxazol-4-yimethoxy]jcyclohexyl 3-(1H-tetrazol-5-

yl)benzoate

o} N
F IGS P ISR PE !
\Q\(’N; 0 OJ\O/)’ —— F\O\«N o 07N =N

cis/racemate cis/fracemate
0.06 g of cis-3-[2-(4-flucrophenyl)-5-methyloxazol-4-yimethoxylcyclohexyl 3-
cyanobenzoate is dissolved in 5 ml of xylene, 150 um of tributyitin azide are added
and the mixture is heated under reflux at 160°C for 24 hours. The reaction is
terminated by addition of 1 mi of triflucroacetic acid (in 1 ml of methanol), 3 ml of
water are added and the mixture is extracted with ethyl acetate (2 x 10 ml). The
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Exanple 1V 15
5-(2-{cis-3-[2-(4-Fluorophenyl)-5-net hyl oxazol - 4-yl et
hoxy] cycl o- hexyl oxynet hyl } penyl ) -1- H-tetrazol e

ci sl racemate (C4Hs)3SnN3 cislracemate 20 0.03 g of the
nitrile 2-(4-fluorophenyl)-5-nethyl-4-[cis-3-(2-
cyanobenzyl oxy) cycl ohexyl oxynet hyl ] oxazol e are

coﬁHb?ﬁéH Ml@énid‘%l%é‘és #b v&’é@.l"%ﬂ%ltﬁgatul'éthd %Bdtd'n'z QlleYBé Is Eutlon and

de are ad xture Is heated er re
drigil oygp magsesium sh ?sandrﬂl@ slueitils AT rara VAN rﬁsiuced
presbdire | Rurifiektidn iy mépérenf/é HPL@RgREE ©.04 bf &héﬂdéswé'd ca@fS [2-(4-

uBFRPRRPLE e oo T e b oBhe Rl iapa b ibEnzoate

as@amdrnagehomsgantilc phases are washed with saturat ed

* CoAPARRAREL S S OB g ol moneet um

_ renoved under
reduced pressure. Purification by preparative HPLC

Ex@nysie Xvi@i2 g of the desired

5-(2-{cis-3-[2-(4-fluorophenyl)-5-net hyl oxazol -4

yl met hoxy] cycl ohexyl oxy- net hyl } phenyl )-1-Htetrazol e
c:sa&[m-&mpbbemjlF@m@thylo&éz@%%hﬁﬁﬁcﬂd@ﬁ?e)@mwcywﬁobenzoate

(ESI): 464 (M + H+). 46 Exanple

5-(3-{cis-3-[2-(4-Fl uorophenyl) - 5 nmet hyl oxazol -4- 5
Anglogeuistyxip] xampll XM, exis A2 HgHHuohephd iyl 45-hiettiey | oxarml-¢ -
y!n'eé;lﬁgﬁgegcgbﬂei E?ﬁ%b@ni%étﬁ aEd trlbutygln I}ydrlde gave cis-3-[2-(4-

rop
ﬂU%@Q@hSB&'ﬁz‘iym@ @gﬂ@p é»@fmﬁgqh}amaﬂz@wqhe@ﬁoate
Exanpl e Il gave, by reactlon with tributyltin
hydri de,

5-(3-{cis-3d2- fluorophen
ylnethoxy]cycl IoN
ci s/racemate G

(M+ H+). Exanple Vp
5-(4-{cis-3-[2-(4-Fluorophenyl)-5-net hyl oxa
hoxy] cycl o-

k hyl oxazol -4 1o

tetrazol e:
(Egl ). 464

Q,L’,l'\-l 4-yl met

cis/racemate
C2sH24FNsO4 (477.49), MS (ESI): 478 (M + H).
Example XIX

cis-3-f2-(4-Fluorophenyl)-5-methyloxazol-4-ylmethoxyicyclohexy! 4-methyl-3-
nitrobenzenesulfonate

OO = Ot e

cisfracemate cis/racemate

NO,

C!’ >

0.1 g of ¢is-3-[2-(4-fluorophenyl)-5-methyloxazol-4-ylmethoxy]cyclohexyl and 0.15
of 4-methyl-3-nitrobenzenesulfonyl chloride are dissolved in 10 mi of dry
chloroform and, at 0°C, 2 ml of pyridine are added. The reaction mixture is then
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20 hexyl oxynet hyl } phenyl )-1 Htetrazol e Anal ogously to

Exanple 1V, 2-(4-fluorophenyl)-5-nethyl-4-[cis-3-(4-
cyanobenzyl oxy) cycl ohexyl oxyseet hyl ] oxazol e from
Exanple 111 gave, by reaction wth tributyltin
hydri de,

5-(4-{cis-3-[2-(4-fluorophenyl)-5-net hyl oxazol -4 25

stibeH;étt %B%]téﬁﬁ%bgﬁﬁéyﬂowwfﬁﬂﬁy'frﬁH‘Fe{&éh%n Y éEhSéI&tea E@NFS) .
shgﬁngr 61 E 62 \;qus: 3 p(roguct in addltron tou reacted a cohoi cis-
3-2- (@@ﬁrupmammméthgon@mw ylﬁaétﬁbﬁy Sydi@haxahbh @mnd f@xtﬁer 10

mlbgﬁé@ oﬁ@?ﬁﬁg{étrgoa %F?(%%gﬁﬁzmhg rgaglioh |s§erm1ng?eled by addltton of 2

miBfcencdntratad hyghmmdric acidethibyhodae s edirgdtes withhditiclpodroethane

' angqgg%%ra?ﬁg visheaw ?rpsﬁlltﬂ[)aﬁemsgii unﬁ‘g?c%lﬂgkgfeﬁé 'aﬁd f%ﬁﬂm chloride

nitrobenz rom

sott@pﬂeﬂmgitqﬂ%wmmneﬁmest@‘ate agdigation Bsr LGgivesd). Ithg of
thélwmaéuﬁe o&0$J[f2J(4vﬂu6€oQ§Hen§r)fseﬁ@tﬁyl&€dz& U Gfimbthodfc§tohexy! 4-

and t t wo- phase m xture is

m%tﬁyff'é'ar‘)t\‘ﬂnﬁg%/’\ﬁ%ﬁgi%aﬁ ag 8dﬁ'ﬁ°t°é'|$r%|r ature, for 12 hours.

C,IHaFNe@cEi(bD4.63), e qkee): 606NR) + H'phowi ng the formation
of the desired product, in addition to unreacted
al cohol 3-[2- _
ExampledoX ophenyl ) - 5- net hyi oxazol - 4-y| met hoxy] cycl ohexan
oI By addition of a further 15 0.2 g of 2- nitrobenzyl
(2 eq) at _roomtenperature and stirrin
CfSr%r&?n(‘lﬂu&s@P%%{4)e5mth5i0ﬁaz@lr%wimqthﬁzsﬂ%clolﬂwi eCat&@mo‘ér
nittdbdnebgicnat ed by addition of 2 m of 1 N hydrochloric
acid and the mxture is extracted with ethyl acetate
(2 x 10 mM). The conbi ned organi c phases are washed
Anaiddousht torizteedple ot Ky oise | (4 -HeomphehyipS-matiyakaize 4 -

yunggtggxgega8§%,ymﬁa'z‘.amsm-g%ﬁéﬁéﬂén%eu#anié*Bl:.‘a Pvtthe
compound c¢is-3-[2-(4-fluorophenyl)-5-methyloxazol-4-ylmethoxy]cyclohexyl 2-
chloro-5-nitrobenzenesulfonate:

O RO

Cl
cisfracemate

C23HzFCIN,O,S (524.95), MS (ESI): 525 (M + HY).

Example XXI

cis-3-[2-(4-Fluorophenyl)-5-methyloxazol-4-yimethoxy]cyclohexyl 4—methoxy-2—
nitrobenzesulfonate

Analogously to Example XIX, cis-3-[2-(4-fluorophenyl)-5-methyloxazol-4-

yimethoxy]cyclohexanol and 4-methoxy-2-nitrobenzenesulfonic acid gave cis-3-[2-
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20 conpound 2-(4-fluorophenyl)-5-methyl-4-[cis-3-(2-

ni trobenzyl oxy) cycl ohexyl oxynet hyl ] oxazol e as a cl ear
colorless oil. C24H25FN205 55440.47), MS (ESI): 441 (M
+ H). Exanple VIII 25

2- (4- Fl uor ophenyl )-5-nethyl -4-[cis-3-(3-n

i trobenzyl oxy) cycl ohexyl oxy-. met hyl ] oxazol e

(4- Mﬂbpﬁ@w -B- rﬁ@th?é%ﬁ'ﬁbl% Vld'nethoxy]cyclohex Igbmethoxy-Z-
yl)

uor op nmet hyl oxazol -
“'trﬁpkﬁizw fe)@ohexanol and 3-nitrobenzyl brom de gave
t he conpound 2-( 4-
fl uorophenyl ) -5-methyl -4-[ci s- ni t robenzyl oxy) cycl

ohexyl oxy- ngt h xazol e belo B NO2 . cislracemate
. 5 10 15 m( 0 NO,

2-(4-Fl uor ophe -5Xe wyl Q [cis- éD( robenzyloxy
) cycl ohexyl oxy- met hyDjoxazol e C24H2
M5 (ESI): 441 Exanple IX Analogously to
3-[2-(4-fluorophenyl)-5-net hyl oxazol -

yl met hoxy] cycl ohexanol and 4- nltrobenzyl br onilde gave
t he conpound 2-(4 fl cis/racemate

uor ophenyl ) - 5 met hyl - 4-[ ci s- 3- (4-ni trobenzyl oxy) cycl oh
exyl ox -neth oxazole below N 02 cis/racemate

Co4Eb 4 OME{ESHSLEM )+ HR41 20

Example XX

5~(2—{cis—3-[2—(4—F|uorophenyl)—5—methyloxazoI-4-ytmethoxy]cyclohexyloxy}-
ethylidene)thiazolidine-2,4-dione

4-(cis-3-allyloxycyclohexyloxymethyl)-2-(4-fluorophenyl}-5-methyloxazole
0)\\,/\0’0\0 NaH, DMF l%(\o’ij\o

;—w L A

Foo F

cis/racemate cislracemate

2 g of cis-3-[2-(4-fluorophenyl)-5-methyloxazol-4-ylmethoxy]cyclohexanol are
dissolved in 15 mi of dimethylformamide, and 0.3 g of sodium hydride is added.

- After 30 minutes, 2.4 g of allyl bromide are added dropwise. The mixture is stirred

at room temperature for 5 hours. 15 ml of 1N hydrochloric acid are then added to
the reaction mixture, and the mixture is washed three times with 15 ml of ethyl
acetate. The organic phase is dried over magnesium sulfate and the solvent is
then removed under reduced pressure. The residue is purified by RP-HPLC. This
gives 2.4 g of 4-(cis-3-allyloxycyclohexyloxymethyl)-2-(4-fluorophenyl)-5-
methyloxazole as a yellowish oil. CxoH24FNO3 (345.42), MS (ESI): 346 (M + H)

| [cis-3-[2-(4-Fluorophenyl)-5-methyloxazol-4-ylmethoxylcyclohexyljacetaldehyde
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Exanple X 2-(4-Fl

uor ophenyi ) - 4- [ ci s- 3- ( 2- met hoxy- 5- ni t r obenzyl oxy) cycl o
hexyl oxy-net hyl ] -5- net hyl oxgzol e 25 Anal ogously to
Exanple VI,

Ci s-3-[2-(4-fluorophenyl)-5-rnet hyl oxazol -

yl met hoxy] cycl ohexanol and 2- net hoxy-5-nitrobenzyl
brom de gave the conpound 2-(4-11

uor ophe ) - 4-[ ci s- 3- (2- met hoxy- 5- ni t.r obenzyl oxy) cycl o
- hex Io thyl]-5- methyl oxazol e /E:éw' 30 49 '
@l Sy lWSH?JFrN&% (4703 QESLY: 471 (M +
e Xl
\ S- 3- [2 (4- Fl uor ophenyl ) -5 thyloxazol-4-ylnethoxy]c
| ohexyl 3,5- d initroben e 5 10 cislracemate G

¢ N2 pyridine cis/racemate @ 5 g of S
3-[2-(4-fluorophenyl)-5-met hyl oxazol - 4-yl met hoxy] cycl o
hexadetacersate di ssol ved in 3 nl of csjadeddplae and, at OC,
0.6 g of 3,5-dinitrobenzoyl chloride is 15 added. The
reaction mxture is then heated at 50C for 10 m nutes.

oTQ@f aqa&ts anylbﬁycyerb%@ g:hg’g/émmﬁﬂadh@ﬁylﬁ @tﬁetnwlaxazole

ares sl ) 20 5003 oty 1P an b . 0.3 PoRag e dissolved in

50 yihirof ety loey debdxﬁmoﬂc Wit 6f am obmhidiraetrdAdaisblition (265% by
e B g BB M % BRER Ry atro
tergeratcal Aftecs houds, 100 ml of methyl tert-butyl ether are added, and the
mixture is washed with a saturated sodium thiosulfate solution. The organic phase
is dried over magnesium sulfate and the solvent is removed under reduced
pressure. The residue is purified on silica gel {n-heptane.ethyl acetate = 1:1 —»
1:5). This gives 1.4 g of [cis-3-[2-(4-fluorophenyl)-5-methyloxazol-4-
ylmethoxy]cyclohexyllacetaldehyde as a colorless oil. CoH2sNO4 (343.42), MS
(ES)): 344 (M + H"), Ri(n-heptane:ethylacetate = 1:1) = 0.25.

5-(2-{cis-3-[2-(4-Fluorophenyl)-5-methyloxazol-4-ylmethoxy]cyclohexyloxy}-
ethylidene)thiazolidine-2,4-dione -

SN G W WO
o = O 0\/‘§-0 —_— 0 o 0 OVY[{
=N O =N s N
d oy Cg )
S
F F
cis/racemate cisfracemate

66 mg of thiazolidinedione are dissolved in 10 ml of tetrahydrofuran and, at ~78°C,

0.11 ml of a 2.7 M solution of n-butyliithium in n-hexane is added. The mixture is
stirred at —78°C for 30 minutes, and 150 mg of [cis-3-[2-(4-fluorophenyl)-5-
methyloxazol-4-yimethoxylcyclohexyl]acetaldehyde, dissolved in 5 ml of
tetrahydrofuran, are then added. After 30 minutes of stirring at —78°C, the mixture
is allowed to warm to room temperature. 5 ml of 1N hydrochloric acid are added,
and the mixture is extracted three times with in each case 20 ml of ethyl acetate.
The combined organic phases are dried over magnesium sulfate and the solvent is
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20 and the crude product is filtered off with suction,
taken up in ethyl acetate, washed wth saturated

sodi um bi carbonat e and sodi gy chl ori de sol uti on and
dried over magnesiumsulfate. Purification by HPLC
gives 0.15 g of the compound cis-3-[2-

(4-fl uorophenyl) -5-net hyl oxazol - 4-yl net hoxy] cycl ohexyl

ther rensbvaldt iiRiRe REOAR Bressiie! Taw rgakiLd s Bﬁnf e&EﬁH&ﬁN@@S This
giv, P§%§ Té of %E (?r{E %3-&%@5@%&“%%&% @Z@ 47 yI rret h

ylnmtblﬂmqwdl@héxwmxy}e&yﬁﬁbh&]th|Ezoliti|t|é-Qb4°—ﬂmtas a white solid.

Czﬁ%@%? %é ﬁ%ﬁvi §4%£%t )-oxazol -4 5

yl met hoxy] cycl ohexanol -and 3- nethyl-5-nitrobenzoy|
gave the conpound

Exﬁﬁgﬁé_ "(4 quorophenyI) 5= nethyloxazol 4 ylnethoxy]c

ycl ohexyl 3-nmethyl-5- nitrobenzoate bel ow. NO2 10 15 _
5- [24?(5454%%24012&%2&%?@%@6@ g@bhe%iﬁéh%de‘}%? L thibkdlidine-

cis

2‘ILJ?B‘F’BEhenyI) 5- met hyl oxazol - 4- yl et hoxy] cycl ohexyl

3-nitrobenzoate Anal ogously to Exanple X,

Ané‘oﬁgﬁﬁgjy] EPE%ZQQEE?’XQ)' (r?{)@nﬁhl éﬁé’%ﬁa@éhﬁbri de

yimgdhexyloyclohexytiacetadebyde [andztblazohdmedione gave the compound 5-

[2- (chsné'(sqg ?P@%@@%anWﬁagy)cgclghg;@[ %] cycl ohexyl

Itr oat e I s/racemat’e

f(ﬂ@s S’nel\/IS(ESI) 455 (M + H+).
Exarrple XV

L
a o O\/%‘/[(
O N
s~
G

cisfracemate

CasHaeN205S (442.53), MS (ESI): 443 (M + HY). -

Example XXIV

5-[2-{cis-3-[2-(4-Fluorophenyi)-5-methyloxazol-4-ylmethoxylcyclohexyloxy}-
ethylidene]imidazolidine-2,4-dione

Analogously to Example XXII, [3-[2-(4-fluorophenyl)-5-methyloxazol-4-
ylmethoxyjcyclohexyllacetaldehyde and hydantoin gave the compound 5-[2-{cis-3
[2-(4-fluorophenyl)-5-methyloxazol-4-yimethoxy]cyclohexyloxy}-
ethylidene]imidazolidine-2,4-dione:
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'Ci s-3-[2-(4-FI uo rop henyl)-5-nethyl oxazol -4-yl nmeth

oxy] cycl oh exyl 2-nitrobenzoate 30 51 Anal ogously to

Exanmpl e XI, 58

Ci s-3-[2-(4-fluorophenyl)-5-net hyl oxazol -

yl met hoxy] cycl ohexanol and 2-nitrobenzoyl chloride

gave the conpound cis-3-[2- (4-fl '

uor ophenyl ) - 5- net hyl oxazol - 4- yl net hoxy] cycl ohexy!

2-ni trobenzoate below 5 cis/ra wte C24H23FN206

(454.46), M ( C 4 (M + I o Exanpl@ XV

cis-3-[2- (4F ophe <5 et ox@zol - met hoxy] c

ycl ohexyl 3-cyRnogenzoat Analogously o) amhpl e X1,

Ci s-3-[2-(4-fluorophe®@T)N5- et hyl oxazol - 4, 1

yl met hoxy] cycl ohexanol and 3-cyanobenzoyl 'ﬁioride

gave the conpound cis-3-[2- : : 0.

(4-fl uorophenyl)-5-met hyl oxazol - 4-yl net hoxy] cycl ohexyl

3-cyanobenzoat e bel ow. cgis/raceaaii e ci sl racemate 20

0.1 g of

3-[2-(4-fluorophenyl)-5-net hyl oxazol - 4-yl net hoxy] cycl o
CottduENoDs (429.45)5 $4% (E8I)i 438 (Wi + bF) pyri di ne and, at 0C,

0.1 g of 3-cyanobenzoyl chloride is added. The

reaction m xture is then heated at 50C for 10 m nutes.
Examplee®Yion is checked (LCVB), showing the formation

of the desired product in addition to unreacted

lco | S53-[2-(4-fluor en l.oxazol
SRR A D ST T Bl Vs g i
ethylidepela2-tt8oxyimmdretidiongt-4-didrieor i de and 30 mi nutes of

stirring at roomtenperature, the reaction is

ermnated by addition of 5 m of concentrated

Anﬁiﬂﬁ%@m t@rﬁ@r@@ed(xu eisra-i&-(#-BuorepbruylxEtraathyloxazol-4-
yIn@étthy]@ﬁ%ﬁé)%tl]aééﬁldéP@d@rm @hzemﬁﬁdézﬁ:mﬁﬁlﬁ %%e\égédé 5-[2-{cis-

3 @%ﬂtﬂ at eq'é{%& carbonate and sodi um chl

ﬂ%@z Mlez,erth%eevqi@twyloxy}ethyhdene)—z

thibxuaiiidslidive-$ppne2 HPLC gives 0.1 g of the conpound
cis-3-[2-(4-fluorophenyl) -5-net hyl oxazol - 4-
yl met hoxy] cycl ohexyl 3- cyanobenzoate as a brown solid.

O ok

w

cis/racemate
C2oH24FN304S (445.51), MS (ES!): 446 (M + H)
Example XXVI

5-(2-{cis-3-[2-(4-Fluorophenyl)-5-methyloxazol-4-yimethoxylcyclohexyloxy}-
ethyl)thiazolidine-2,4-dione

Hydrogenation of the compound 5-(2-{cis-3-[2-(4-fluorophenyl)-5-methyloxazol-4-
yimethoxylcyclohexyloxy}ethylidene)thiazolidine-2,4-dione, mentioned in Example
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C25H23FN204 (434.47), M5 (ESI): 435 (M + H+).

ci s-3-[2-(4-Fl uorophenyl) -5-net hyl oxazol - 4-yl nmet hoxy] c
ycl ohexyi 4-cyanobenzoate Argg ogously to Exanple Xi,

Cci s-3-[2-(4-fluorophenyl’)-5-nethyl oxazol -4 io

yl met hoxy] cycl ohexanol and 4-cyanobenzoyl chloride

gave the conpound cis-3-[ 2-
Exrhpla! XRXOPRERHyHrdgeregius teeahpbudd Bf{tzt{%z?sy%ga/ gl\l-ggge@ﬂhenyi)-s-

03

- cyanobenzoate bel ow., cis/rac e 15 C25 ;
mel R e s R e R B il Giraadrene.
synthesized in this manner (Exanples XV --- XVI) can
be con ted into the correspondi ng tetsazol es by
r gac igﬁf;kth tricbutyltin azide. 40 Exa XVI o

of SF3-92-14¢9 ophenyHyP6) et hyy 0Kazdl ~4- 9I\n<elt,lf(oxy] c
yEibhexyl. 3- (1 Htetrazol-5-"yl ) b¢f%oate 25 L N
s/racerrate ci s/yacemate 0.06 \\(0
s-3-[2-(4-fluorophenyl) -5-net oxazol - 4-yl met hoxy] c
F ycl ohexyl 3- cyanobenzoate is dissolved in 5 m of
xyl ene, 150 pmof tributyltin azide are added 30 and
the nfX®PEA™E s heated under reflux at d€@Gas 24
hours. The reaction is termnated by addition of 1 m
of trifluoroacetic acid (in |l m of nmethanol), 3 m of

180meef hedinsatigateshar-(2Heisra-la-(4-BuerepbamylxEtragthylox@zol-4-
yinfSthaky jerctd gl ddiethidHe)thiddtfidie=2 4-dione is dissolved #¥10 ml of

et S AP it et -Gh bt At Pire i then
stirsed btomm sampériatursaindenta ygirbfenm pressuredf 2 baeforrehiowedThe
cafliSPRiBred i BNl Yo FER1ALLY R AUELT pLaERe Bndhe
residugoisapidiag by-BP P hG| Dhisgivest140 mg oidke jooprpanebH(2-{cis-3-[2-
(4-RadrbpRehfi-6aRethyRazoRE VR xy]cFeIoRBXATRARARM IS lidthe-2,4-
dione as a yellowish solid.

C22H25FN,0O5S (448.01), MS (ESI): 449 (M + H")

Example XXVIii

5-{2-[(cis-3-(5-Methyl-2-tolyloxazol-4-ylmethoxy)cyclohexyloxylethyl}thiazol-idine-
2,4-dione

As in Example XXVI, hydrogenation of the compound 5-[2-[cis-3-(5-methyl-2-

tolyloxazol-4-yimethoxy)cyclohexyloxylethylidene]thiazolidine-2,4-dione,

mentioned in Example Example XXIII, with hydrogen gives the compound 5-{2-

[(cis-3-(5-methyl-2-tolyloxazol-4-ylmethoxy)cyclohexyloxylethyl}thiazolidine-2,4-

dione:

cis/racemate



10

15

20

25

C25H24FN504 (477.49), Ms (ESI): 478 (M + H+). Exanple
XVII1l 1o

ci s-3-[2-(4-Fl uorophenyl)-5gmet hyl oxazol - 4-yl met hoxy] c
ycl ohexyl 4- cyanobenzoat e Anal ogously to Exanpl e XVI|
Cis-3-[2-(4-fl uorophenyl)-5-nethyl oxazol -

yl met hoxy] cycl ohexyl 4-cyanobenzoate and tributyltin
hydri de gave cis-3-[2-(4-

el eA0n el WS 6507345 ey e mat o CobrparnE0

(477.49), Ms (ESI): 478 (M + H+). Exanple Xl X
| S=3+vA7 4- Fl
E"ﬁ@ﬁ’d%ﬁéﬁﬂ ) 5- met hyl oxazol - 4-yl met hoxy] cycl ohexyl

4-met hyl -3- n itrobenzenesul fonate pyridine

| 5—{9'15/8-333-&”%2&' 23 SR e gionesyiisgey ine-

2,44dipBAexyl and 0.15 of 4-nethyl - 3 mtrobenzenesulfonyl
chloride are dissol ved in 10 m of dry 30 chl oroform
d. The reaction

4- (ﬁlﬁgi-ﬁﬁﬂcy O'??fsfﬂpmn%iﬁiyf'5 “methy gmﬁwy ryglethylesasdle 12

hours. The reaction is checked (LCI\/S) showi ng t he

formati on of the desired product, ition to
g%%pt ed aI cohol ci s- )\{\
- (4-f1usgophenyl Na8owet hyl axagol? 4-y|

y] cyclo anol . After a™urthgf" 10 minutes of
irring Oat roohten‘perature e reaction is
rm nateg, Qéé %gdl tion of 2 of concentrated
hydrochl ofic acid, the mixture is effFfaeeMa8 with
d| chi or onet hane and t he extract |s vvashed with
um bi,car b

2 i P EohE i AR Rl Bt dreiniforamide, and
750Pmy fi scatiurarnyilyid eRECY s trerg o sﬂldp@sncﬁn nt pmaﬁom@md added.
AftS ?o ﬁw IL&tleQ A5 71 $18F 2RO thyRs TRAAYT- é”(?%ﬁéthﬁfp%eﬂ%&%}ﬂe
dlssolved in 20 mi of dimethylformam:de are added dropwise. The mixture is
stirred at room temperature for 1 hour. 200 ml of methy tert-buthyl ether are then
added to the reaction mixture, and the mixture is washed three times with water.
The organic phase is dried over magnesium sulfate and the solvent is then

removed under reduced pressure. The residue is purified by RP-HPLC. This gives

1.56 g of 4-(cis-3-allylcyclohexyloxymethyl)-2-(3-methyiphenyl)-5-methyloxazole as

an oil. C21Hx7NO; (325.45), MS (ESI): 326 (M + H"), Rin-heptane:ethylacetate =
2:1)=0.28.

{cis-3-[2-(3-Methylphenyl)-5-methyloxazol-4-yimethoxy]cyclohexyl}-acetaldehyde

O)*\]/\O’O\/\ 0s04/ NalO4 o}ﬁ/\o’ : ~"=0
=N —_—

=N

cisfracemate cisfracemate
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met hyl - 3- ni trobenzenesul fonate as a viscous oil 10
C24H25FN207S (504.53), MsS (ESI): 505 (M + Hf). Exanple
XX 61

ci s-3-[2-(4-Fl uorophenyl) -5-net hyl oxazol - 4-yl net hoxy] c
ycl ohexyl 2-chloro-5- 15 nitrobenzoate Anal ogously to
Exanpl e XI X,

940i fig %‘f%ﬁ(c@l%—@llﬂ@?@@h@@l&yni:ﬁ ﬁﬁ%tﬂ}lpﬁ’enyl) 5-methyloxazole
ard efRsobRAh T el St and 1468 o ehspuiumperiodate, dissolved in

50anbeRwater (dref dddedopit eng| 3 nil-ofanhydmixazitrokidd Sfﬂltltitm(&] %% by

Wél@:lﬁtl Egg%%@%r%?&g%@gggg fi'm i ogi%%%séigf c%p\(}égr(o‘g@y)at room

tempsratier Affey 8 habrantdemkaf methyl tert-butyl ether are added and the

' ml%h.ﬁe 53 Msﬁéﬂ Wl OJ Q&n?ﬂ@%oéluﬁﬂlﬂ&lﬂﬁé ?Fruf’ow &L BRAiEphase

ohexyl 4- enzesu
is Aﬁ@(ﬂ Qggmmagnggmg;@w&t@ apfthe solvent is then removed under reduced

réés‘irré?’ THe (é’ﬂtﬂué’ %r;ﬁnm@axdﬂ s@cd@éfwél@g #hrobile phase n-

I th
A ABACHRIT dibr i im GNP R3RI T80 € (6iS Gzl Scmethylahenyd-5-
méthﬂzlaxéjol 4- ylmethoxy]cycl?hexyl}acetaldehydle as % yellow-brown oil.

B met hox X -
CafaNGRGRTIIAS, Gl AR B A R R R e 20 ) -
0.@24H25FN208S (520.53), MS (ESI): 521 (M + H+) Exanple

XXl |

5-(2-{cis-3-]2- é4 FI uor ophen 5- met hyl oxazol
S-HohyaroxyZoledsei( W?thYle?ﬁW@EM%’H@?-@H-&E@?W@WDQVQOheﬁ{llone
ethyl}thiazolidine-2,4-dione

cisfracemate cis/diastereomer mixture

214 mg of thiazolidinedione are dissolved in 20 ml of tetrahydrofuran and, at —
78°C, 1.4 ml of a 2.7 M solution of n-butyllithium in n-hexane are added. The
mixture is stirred at —78°C for 30 minutes, and 500 mg of {cis-3-[2-(3-
methylphenyl)-5-methyloxazol-4-yimethoxy]cyclohexyl}acetaldehyde, dissolved in
10 mi of tetrahydrofuran, are then added. After 30 minutes of stirring at —78°C, the
mixture is allowed to warm to room temperature. 20 ml of 1N hydrochioric acid are
added and the mixture is extracted three times with in each case 50 ml of ethyl

‘acetate. The combined organic phases are dried over magnesium sulfate and the

solvent is then removed under reduced pressure. The residue is purified by RP-
HPLC. This gives 420 mg of 5-{1-hydroxy-2-[cis-3-(5-methyl-2-m-tolyloxazol-4-
yimethoxy)cyclohexyllethyl}thiazolidine-2,4-dione as a white solid. Cp3H2N205S
(444.45), MS (ESI): 445 (M + HY)

Example XXiIX
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4- (cis-3-allyloxycycl ohexyl oxymet hyl ) -2-(4-fl uoropheny
I)-5-nmet hyl oxazol e Nadi, DMF F cis/racemate
cis/racemate 2 g of 62

ci s-3-[2-(4-fluorophenyl)-5-net hyl oxazol - 4-yl net hoxy] c
ycl ohexanol are dissolved in 15 m of

di net hyi formam de, and 0.3 g of sodiumhydride is

SRy ahox3I2- {0112 MRy 25 Bk AL
cy&gﬁﬁgﬁg{iﬁylghrﬁ%\ﬂiéinﬁgu{,-g_iong m of 1 N hydrochloric

acid are then added to the reaction m xture, and the

AR (R XPE VI Ta Pe byl R ppeor+-

yirggthpaylsyeletiexyacstaldetnyda and thiazpliditione givertbe comemhuad B-(1-

_ hygfcg(z?_gai.3T[‘2§(T3r_,ﬁ§{]—{y*§phénﬁ}igirﬁéﬁ]qbl%zaﬁ_HPLQ Thi.s 25

0
V‘MQWWSCIQEPWI}%K’!@XIB@@@9@@@1‘#9'1%/I ) - 2- (4-f1 uor opheny
[)-5- methyl oxazole as a yellow sh oil. C20H24FNO3
(345.42), Ms (ESI): 346 (M+ H+) [cis-3-[2-(4-Fluorop
henyl ) - 5- net hyl oxazol - 4-yl e XY] céscl oexyl ] acet al deh

yde 56 OsO 41 NalO4 cj s/ racel ci §l raggemate 2.0 g of
4-(cis-3-allyl oxycyrd i 2> (4-f1 uor opheny
|')-5-met hyl - oxazol e \Spare dissol ved

n/50 m of
di et hyl ether, and 3/8 g of sodium per?édate, :
di ssolved in 50 m wat er, are added. &t 0C, 1 m of
an osmumtetroxi e golution (2.5%by weight in
tert-butanol) is added, and the m xture is stirred
vi gorously at room t/@ﬁperature. After 8 hours, 100 ni
of methyl tert-butyl ether are added, and the m xture
Is washed wi th a satdig/al=etereafidtikduresul f ate
sol ution. The organic phase io is dried over magnesi um
sul fate and the solvent is renoved under reduced
CoiHgblsO® (40ME5), B dESI) d6pYM +iHEY on silica gel
(n-heptane: ethyl acetate = 1:1 -+ 1:5). This gives
1.4 g of [cis-3-[2-(4-fluorophenyl)-5-nethyl oxazol -4-
Exgmileno%¥] cycl ohexyl ] acet al dehyde as a .colorless oil.
C20H25NO4 (343.42), Ms (ESI): 344 (M + H),
R&- h ne: et hyl = 1:.1) = 0.25.
5 iy droxy: 2 oo (b thol-5-p-tolyloNazol 4-ymethoxy)-cyciohexyl)

ethyl}thiazolidine-2,4-dione

Analogously to Example XXV, ¢is-[3-(5-methyl-2-p-tolyloxazol-4-
yimethoxy)cyclohexyllacetaldehyde and thiazolididione gave the compound 5-{1-
hydroxy-2-[cis-3-(5-methyl-2-p-tolyloxazol-4-ylmethoxy)cyclohexyl]-
ethylithiazolidine-2,4-dione.

cis/diastereomer mixture




15 5-(2-{cis-3-[2-(4-Fl

uor ophenyl ) - 5- met hyl oxazol - 4- yl net hoxy] cycl ohexyl oxy} -
et hyl i dene)t hi azol i di ne-2, 4-831 one ci sl racemate 20
cislracemate 66 ng of thiazolidinedione are dissolved
in 10 mM of tetrahydrofuran and, at --78C, 0.11 m of
a 2.7 Msolution of n-butyllithiumin n-hexane is
added. The mi xture is stirred at -78C for 30 m nutes,

d 0 f S-3ah2-(4-1) uor.ophenyl ) - 5-
Cz?ﬂ%ﬁh&é&ﬂ%‘%ﬁﬁ‘ﬂﬁé%@ﬁé@ Bgﬁiyl ] acet al dehyde,
dissolved in 5 m of 25 tetrahydrofuran, are then
“S@gm& er 30 minutes of stirring at 78C, the
Ex?% ure Ts allowed to wvarmto roomtenperature. 5 m
5 of 1 N hydrochloric acid are added, and the m xture
5-{2S[cRX8 N SM &y LRI IbIES M- {ihdiRo *bicﬁﬁé@ié LthRfzolidine-
{t[hyl zSu:et at%. The%:on%? ne%l orgaﬁ?gyp as J g‘yg‘ 5%{2&5 ne
2,498 eragnesi um sul fate and the solvent is 57 then
renmoved under reduced pressure. The residue is

purified by RP-HPLC. This gives 184 of
5-\(2-{ci -[®- (&-f 1 uor ophenyl ) 45- et oxazolf- 4-
_y(g)ﬁﬁf('h Xyt xyl - oxy@t hyl bdghe)X ht'azol Tdi ne- 2, 4-d

| gAB as a white~gol i T C22H23FRPD5S (446. 0155 M
Sl): 447 (M + H}). BExBirol e [ ©
2-[3-(5-Methyl -2-tol yl oxa 4-yl met hoxy) cycl ohexyl

oxy] gbbvetdrdanRehidul azol i di ne- 2,M4- di&%}g JAnRal ogously to
Exanple XXI'I, [cis-3-(5-nethyl-2-mto yToxazoI -4-
yl met hoxy] cycl xyl ] aget al dehyde and
dofpgazol i e i t he conpound 5-

_[2-T¢i s%34( 5- met hyl - Z.t8l yl oxazol - 4- yl met hoxy) cycl ohex
yl oxy}-_{et hyl i dene] t hi\%ol idine-2,4-dione: a 00O

cisfracemate
10
5-{2-[cis-3-(5-Methyl-2-m-tolyloxazol-4-yimethoxy)cyclohexyllethylidene}-
thiazolidine-2,4-dione.
i { . ’O\/\\)(z
O)Y\O N 1. MsCl o)“‘Y\ 0 \S\«N
N s — =N
\«o . 2. Buli d o)
; cisfracemate
15

344 mg of 5-{1-hydroxy-2-[cis-3-(5-methyl-2-m-tolyloxazol-4-
yimethoxy)cyclohexyllethyl}thiazolidine-2,4-dione are dissolved in 20 ml of
dichloromethane, and 0.13 ml of triethylamine and and 0.12 ml of mesy! chioride
are added. The mixture is stirred at room temperature for two hours, and another
20 0.13 ml of triethylamine and and 0.12 mi of mesyl chloride are added. The mixture
is stirred at room temperature for 12 hours. 100 ml of dichloromethane are added,
the mixture is washed with saturated sodium bicarbonate solution and dried over
magnesium sulfate and the solvent is then removed under reduced pressure. The
resulting residue is dissolved in 10 ml of tetrahydrofuran and, at -78°C, 0.22 ml of
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cis/racemate C23H26N205S (442.53), M5 (ESI): 443 (M +
H+). Exanple XXV
5-[2-{cis-3-[2-(4-Fl uoropherg4) -5-net hyl oxazo
1- 4-yi met hoxy] cyci ohexyl oxy} -
et hyl i dene] i m dazol i di ne- 2, 4-di one 25 Anal ogously to
Exanple XXI'I, [3-[2-(4-fluorophenyl)-5-nethyl oxazol - 4-

a 37wk sbiotiyh of almhgltilrase hadtalehede agasd MiapiaLre gasiered at

0°¢ 36 S RS AL o) Thiiraghiagiaseit are o erisy pogdns piure

is extrantsd three tigiasdeitie]n eactacade 60 nd-o2 ethydaoetate. 3lhedcdbined
orﬁl_rﬁé E’%%% W%%%&ﬁeé&r%gsuﬁgke antPteFSventis thdMemoved
undef reduged pregseire.4lim wesidishismurified bydR RyHRIKGZ bhis givas@t mg of

5-{2q¢yd-8 slrﬁé‘lﬁgblt%ﬁlytoxazol-# :

i | i.di ne: 4- di one Anal I

ylni?%tn o ﬁgagﬂwlltpmy?iéghgﬂ%g%gﬁdincle—ri]Z(,e4—dionleoansea wr#iateos% IHS y
C2iHisM0,$ 2426154, M8 OBBBNYRT (-+erhyl oxazol - 4-

yl met hoxy] cycl ohexyl ] acet al dehyde and

2-t hi oxoi m dazol i di n-4-one gave 5-[2-{cis- o
5-{3-[piz-3-65-Malloyl s etolyipxzatdt Yiylethagpdyclohexyiethyhthiagolidine-
2418?6?‘1190)(3’}' et hyl i dene) - 2- thi oxoi m dazol i di ne-4-one: 15

"cislracemate C22H24FN3O4S (445.51), Ms (ESI): 446 (M
+ H+)  Exanpl e XXVI

5:(2-{c{S>3-[2- 64- Fl uor ophenyl ) - 5- net oxazolo- 4-yl met
h Xy} - ettwyl )t hiazpl i di P, 4- dijone
ogenat i on QfNt he—compaund o ©

N
~(2-{cis-3-12-(4-fl uorophenyl )-}f’f‘ net hyl oxa28N04-

cisfracemate cis/racemate

81 mg of 5-{2-[cis-3-(5-methyl-2-m-tolyloxazol-4-ylmethoxy)cyclohexyl-
ethylidene}thiazolidine-2,4-dione are dissolved in 10 ml of ethyl acetate, and 10
mg of paladium (10% on activated carbon) are added. The mixture is stirred under
an atmosphere of hydrogen (5 bar) for 9 hours. The catalyst is then filtered off
through Celite and the filtrate is concentrated under reduced pressure. The residue

is purified by RP-HPLC. This gives 60 mg of 5-{2-[cis-3~(5-methyl-2-m-tolyloxazol-
" 4-yimethoxy)cyclohexyl]-ethyl}thiazolidine-2,4-dione as a lyophilisate.

C23H2sN20,S (428.55), MS (ESI): 429 (M + H").
Example XXXII

5-(2-{cis-3-[2-(3-Methoxyphenyl)-5-methyloxazol-4-ylmethoxy]cyclohexyl}-
ethyljthiazolidine-2,4-dione

Analogously to Example XXXI, 5-(1-hydroxy-2-{cis-3-[2-(3-methoxyphenyl)-5-

‘methyloxazol-4-ylmethoxy]cyclohexyl}ethyl)thiazolidine-2,4-dione gave the

compound 5-(2-{cis-3-[2-(3-methoxyphenyl)-5-methyloxazol-4-
ylmethoxy]cyclohexyl}ethyl)thiazolidine-2,4-dione
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yl met hoxy] cycl ohexyl oxy} et hyl i dene)thiazo |id
‘ine-2,4-dione, nentioned in Exanple 20 25 59 Exanple
XXI'l, with hydrogen gives thgsconmpound

5-(2-{cis-3-[2-(4-fluorophenyl) - 5-

met hyl oxazol - 4-yl met hoxy] cycl ohexyl - oxy} et hyl ) thi azoli

di ne-2,4-dione: H2/Pd(C) 5 N cis/racenmate cislracemate

180 ng of the unsaturated

5-(2-{cis-3-[2-(4-fluorophe @
yl met hoxy] cycl ohexyl&%}«s! y H

one is dissolved i 210t m et hyl acetate, and 20 ng

of pal | adui um on-caroh are added. Tﬁeﬁn’ xture is then
stirred at roomt g

of 2 bar for 2h The 1o catalyst is filtered off,
- the solvent . is.rene¥ed under reduced pressure and the

residue is purified lgy RP-HPLC. This gives 140 ng of

t he conpound 5-(2-{cis-3-[2-

(4-fluorophenyl)-5- et hyl oxazol - 4-yl met hoxy] cycl ohexyl

oxy}ethyl)thiazolidine- 2Cislrageopte as a yel | ow sh
‘solid. C22H25FN205S (448.01), MsS (ESI): 449 (M + Ht)

Co B BrS (44 5Ek MBUE): 24458Mt S5 hzol - 4- y1 et hoxy) cycl o

hexyl oxy] et hyl }t hi azol -i di ne- 2, 4-dione 20 As in

E%@ I hydr ogenati on of the conpound
- [Crs- (5 net hyl -
t ol yl oxazol - 4- yInethoxy)cyclohexyloxy]ethylidene]thiaz

5-{%{'(:@ L5 Kﬂﬁhﬂl @?28 gl&?&‘o! Anfdetd g@hégﬁﬁﬁﬂk-ﬂwiazoﬁdine-z,zx-

, Wt n-glves ‘the co
diqneci s- 3- (5-met h yl-2-tol yl oxazo
| - 4-yl met hoxy) cycl ohexyl oxy] et hyl }t hi azol i di ne- 2, 4-

Analogously to Example XXXI, 5-{1-hydroxy-2-[cis-3-(5-methyl-2-p-tolyloxazol-4-
ylmethoxy)cyclohexylethyl}thiazolidine-2,4-dione gave the compound 5-{2-[cis-3-
(5-methyl-2-p-tolyloxazol-4-yimethoxy)cyclohexyllethyl}thiazolidine-2,4-dione.

5- net h (] ox_az_ol

cis/racemate

.'CQ3H28N204S (428.55), MS (ES]) 429 (M + H+).

Example XXXIV

- 9-[1-[cis-3-(5-Methyl-2-tolyloxazol-4-yImethoxy)cyclohexyllmethylidene}-

thiazolidine-2,4-dione
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25 dione: cis/racemate 60 5 10 C23H28N205S (444.55),
M5 (ESI): 445 (M+ H}) Exanple XXVII|
5-{2-[cis-3-(5-Methyl -2-mtogg/l oxazol - 4-yl met hoxy) cycl
ohexyl ]ethyl}th iazol-id i ne- 2,4-dione
4-(cis-3-Alylcycl ohexyl oxynet hyl ) - 2- ( 3- net hyl phenyl ) -
5- net hyl oxazol e NaH DMF ci s/racemate 2 g of
cis-3-allylcycl ohexgnol are dissolved in 30 m of

di met hyl f ormgm de, ¢/amd 750 ng of sodi um hydri de (60%
S|ors‘11eq) paraffin gil o 15

! ,—6—7—9»LQ—(| w
4- |odonethyl get hyl - 2- ( 3- hyNp ylI7) oxazol e,

di ssolved in 20 nm of dlnethyffornan1d g ar e added
dropwi se. The m xture is stirred at éﬁf?gﬁ%erature
~for 1 histracema®0 m of nethy tert-but thﬁ}her are then

added to the reaction mxture, and the mXxture is
washed three tinmes with water. The vrganic phase is
dried over magnesium sul fate and the solvgntle t hen
20 renoved under reduced pr ur e..-Th S|d@€ IS
purified by RP-HPLC ThISﬁ§€i§_{ J

4-(cis-3- aIIyIcycIohexonxynethyP -(3-nethy|pheny|)-
5-met hyl oxazole as an oil. C21IH27NO2 (325.45), M
(ESI): 326 (M+ H), Rf(n-heptaneciskceidte acetate 2: 1)
= 0.28. 25

henyl ) - 5- net hyl oxazol - 4- yl met hoxy]
Cis §gfygﬁ%’£<3ﬁlm§t%¥i¥§9§%ﬁg e (s04/ Nal0O4 cis/racemate
CI slracemate 61 940 ng of

CI S l_:;\IHaI lylc ohexyl oxynet hyl) - 2- (3- met hyl phenyl ) -
hyl'0%azol e e odi ssolved in 50 m of diethyl
and 1.86 g of sodium periodate, dissolved in

cisfracemate cis/racemate

10 g of 6-oxabicyclo[3.2.1]Joctan-7-one are dissolved in 300 ml of tetrahydrofuran,
and 160 ml of a 1M solution of lithium aluminum hydride in tetrahydrofuran are

added with ice-cooling. After 30 minutes of stirring at room temperature, a

saturated ammonium chloride solution is added and the pH is adjusted to neutral

- by addition of a 5% strength citric acid solution. The tetrahydrofuran is removed
under reduced pressure and the residue is extracted three times with in each case
150 ml of ethyl acetate. The combined organic phases are dried over magnesium
sulfate and the solvent is then removed under reduced pressure. This gives 10.5 g
of cis-3-hydroxymethylcyclohexanol as a colorless oil. C;/Hq40, (130.13), Rf(ethyl

acetate) = 0.14.

cis-3-(tert-Butyl-diphenyi-silanyloxymethyl)cyclohexanol
/O\, _TBOPSCI O\/ Q

cis/racemate cis/racemate
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50 m of water, are added. At 0C, 3 ml of an osm um
tetroxide solution (2.5% by weight in tert-butanol)
are added, and the mixture ig7stirred vigorously at
room5 tenperature. After 8 hours, 100 ml of nethyl
tert-butyl ether are added and the mxture is washed
with a saturated sodi um t hi osul fate sol ution. The

10(5 %'F'ci‘s @h?én% hﬁet Hé&%fnoﬂﬁ&n&%cg%éif{ﬁ@@%@ﬁd the
under r.educe ure

dinety ognarsidgnand, %%E&fd teft - gEhendisiahY BT, B S of
imigiaaske dnd PePhaner ditathyiasmictyeidinedark. addeids The veixturd Os stirred

at [l poRa ey %ﬁ‘ﬁ@%&iﬁ%@ n@%ﬂﬁvw@av%mﬁ%@%ﬂ

reduedddoprebsurerara the re€iA0ES N3 o(ve@d in 480, mMY €tEBlaceta2and

| wa&%é’ & imd ditn P BLANEAES Wb 35Tt Wfer Theldrganicptfhbe is dried

oveHy@gosyium pulfaie andshersolvent i then seloyrd rodernrgdusedmsgssure.
Thi® § %v& Qh@g loF c.slﬁ(tehradtyltdlbﬁérwlis@iaﬁgoﬁrﬂemygegdahé&%ol as an

ol GrabzePr ol AR e PSSOy acatAern 1) D42 0

tetrahydrofuran and, at - 78C, 1.4 m of a 2. 7 M

l Ut h| u e are a
o 0 g B BRI B SR hayIS o
tolglbxézole- 3-[ 2- (3 20
nmet hyl phenyl ) - 5- net hyl oxazol - 4- yl net hoxy] cycl ohexyl }ac
et al dehyde, dissolved,in 10 ml of tetrahydrofuran,
are then added. Aftgr{ 30 m nutes of stirring at 78C,

the mxture is I to warmto roomtenpegature.
QNhy chllori'c acid aremi’the

/@\( extfacted three ting i @ath case 50
° acetaite. The conBijed organj=e{plases are

dri rragnesi um sul fate_and the 25 vent is

t hen aned under reduced grepsure. The residue is

purified by RP- HPLC. This gjves 420 ng of

5-{1- hydroxy-2-[cis-3-(5-nethyl-2-mtolyl oxazol - 4-
yémaedndxy) cycl ohexyl ] et hyl } t hi azolidi-ngs2. 4-d.ione as

a white solid. C23H28N2G6S (444.45), Ms (ESI): 445 (M

+ H+) 30 Exanmple XX X

6.4 g of cis-3-(tert-butyl-diphenyl-silanyloxymethyl)cyclohexanol and 6.5 g of 4-

iodomethyl-5-methyl-2-p-tolyloxazole are dissolved in 200 ml of
dimethylformamide, and 1 g of sodium hydride (60% strength suspension in
mineral oil) is added. After 1 hour of stirring at room temperature, another 2 g of
sodium hydride and 5 g of 4—iodomethyl—5—methyl—2-p-toly!oxazole are added. After
4 hours of stirring at room temperature, the reaction mixture is diluted by addition
of 400 ml of ethyl acetate and washed five times with in each case 200 ml of

- water. The organic phase phase is dried over magnesium sulfate and the solvent
‘is then removed under reduced pressure. The residue is purified on silica gel using

the mobile phase n-heptane:ethyl acetate = 10:1. This gives 6.8 g of 4-cis-3-(tert-
butyl-diphenyl-silanyloxymethyl)cyclohexyloxymethyl}-5-methyl-2-p-tolyloxazole as
an oil. C3sH43NO3Si (553.28), Rf(n-heptane:ethyl acetate = 2:1) = 0.50.

[(cis-3-(5-Methyl-2-p-tolyloxazol-4-ylmethoxy)cyclohexyljmethanol
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5- (1- Hydroxy-2-{cis-3-[ 2- (3- net hoxyphenyl ) - 5- net hyl oxa
zol - 4-yl met hoxy] - 68

cycl ohexyl }et hyl )t hi azol i di ne-2, 4-di one Anal ogously to
Example XXVI11, {cis-3-[2-(3-nethyl phenyl)-5-nmnet hyl
oxazol -4 5 yl net hoxy] cycl ohexyl } acet al dehyde and

t hi azol i di di on ive the conmpound 5-(1 h

r Qxy- 2- -3-5313- net hoxyphenyi ))%:/m% 0xazol - 4
yl ~ghexyl }ethyl ) thi azold dline-2,4-d lone. 0
6S (460.55), M

i s/ dias e r mxture C23H28
Sl): 461 + H+). Exanpl e
1- Hydroxy-2-[cis-3-(5-nethyl - -tol yl oxazol - 4-yl ne
oxy) - cycl ohexyl ]- ethyl }thi azoli di ne-2, 4-di one
Anal ogously to Exanple XXVII1, :

Ci s- [%gr)%%nﬂ?et hyl - 2-p-tol yl oxazol -4 2 Iracemate

yl met cycl ohexyl ] acet al dehyde and thazol i di di one
gave the compound 5-{1- hyd

>t 'ﬁi’kg‘ﬁgg‘fgx'ﬁﬁwgéﬁ%ﬁ%"%%%’;"é‘f*?%@’r%?fée%é%”ﬁéﬁy%
melhiaPateliaazaie ar dissrlucd il 40 o3 aielfgge imm 25840 pbof a
1 M5§&i2ﬁibn M&g(dﬂutyl\lgh}nh ?niWrii@efoéladdfadATh? mixtrl]Jre is heatled at

~{2- [ ci s- 3- (5 Met ol yl oxazol - 4- vl met hoxy) cyc
5036420 PoBRaNg Tie,raveni § tFen Berbo e ikl FBSLRY Sna the
re®uting cissdul Bweifiedror siicx gel esing tHedmobile phase n-heptane:ethyl
acetate = 5:1=> 1:1. This gives 1.0 g of cis-3-(5-methyl-2-p-tolyloxazol-4-
ylmethoxy)cyclohexyllmethanol as an oil. C19H25N03 (315.42), Rf(n-
heptane:ethyl acetate = 1:1) = 0.13.

cis-3-(5-Methyl-2-p-tolyloxazol-4-yimethoxy)cyciohexanecarbaldehyde

0 ’O\é
}z(\o‘ : ~" (cocl),, DMSO §=(\o °
=N

O _N NEt,, CH,CL, o
cisfracemate cis/racemate

At —78°C, 0.89 ml of DMSO in 1 mi of dichloromethane is added dropwise to 0.48
ml of oxalyl chloride in 15 ml of dichloromethane such that the temperature does
not exceed —70°C. After the addition has ended, the solution is stirred at this
temperature for 30 minutes. 1.5 g of cis-3-(5-methyl-2-p-tolyloxazol-4-
ylmethoxy)cyclohexyljmethanol in 2 mi of dichloromethane are then added
dropwise such that the temperature remains below -78°C. The solution is stirred at
this temperature for 30 minutes. 3.2 ml of triethylamine are then added dropwise,
the cooling bath is removed and the solution is warmed to 0°C. At this
temperature, 10 mi of water are added and the mixture is stirred vigorously at
room temperature. The aqueous phase is removed and extracted with
dichloromethane. The combined organic phases are washed with saturated
ammonium chloride solution, dried over magnesium sulfate and concentrated,
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cis/racemate cislracemate 10
5-{2-[cis-3-(5-Methyl-2-mtolyl oxazol - 4-yl met hoxy) cycl
ohexyl J et hyl i dene}- thiazoligh ne-2, 4- dlone 1. MsC 2.
Bull 15 cislracemate 344 ng of

5-{1- hydroxy-2-[cis-3-(5-nethyl-2-mtolyl oxazol -

yl met hoxy) cycl ohexyl ] et hyl }t hi azol i di ne- 2, 4-di one are

whtbrsgoéyedso @ oR6ist8- (mhetﬁylczlpqwrmbham@ and 0.13 ml of

vindhE Eh X et de Byae, Crsthen s bita S0 LralS (B35 314

(MHWp hours and another 20 0.13 m of triethylam ne and
and 0.12 m of nmesyl chloride are added. The m xture
is stirred at roomtenperature for 12 hours. 100 m of

5-{#il e otoMetindRetoldoxazdiideyimethimxydiyciaheayils washed wi th

_ me?ﬁ‘}'%%ﬁﬁ‘ﬁ@ﬁ'ﬁ?g g;nl%onate solution and dried over

negnesi um su the solvent is then renoved
under reduced pressure. The resulting residue is
di ssolved in 10 m fof tetrahydrofuran and, at --78C,
0.2.2 m of G4 a NM sol uti on of n buty I|th|un1|n

miﬁiﬁg’ed s m xt e i§ QC f or

' m—of—-t*Nh’*e& 4l dad e then

added and the mxture is exXtracte Othreetlmes wi th
in each case 50 mM of ethyl acetate. The conbi ned
orgar&;S cgmatses are dried over rragne3| um sul fate and
the SOIVERECis then renpved 5 undeFSf%EaNREd pressure.
The residue is purified by RP-HPLC. This gives 81 ny

|
ﬁwie?xzy @n%ﬁ% rg%ilﬁﬁ y¥ g%é?ﬁ%?t:%agéo ° é(edzﬂzﬁsk which had
be%& aedmt@%am @sso m@m@ﬁmj t@mdsqmrawq Bepped fw2—778 C,
and M 4-mifo} n- Hu@hyllithlum (1.6 M solutlon in n- hexane) are s slowl added

gﬂ\éﬁ/g%&s ﬂ'@ i he iy %{f\é} ﬁeaﬁpné‘élglg %’é?f;}%ééxé d —65° 'Rhe solution
is then warmed to room temperature, resulting in the color of the solution changing
to yellow. The mixture is again cooled to -70°C, and 0.4 g of cis-3-(5-methyl-2-p-
tolyloxazol-4-ylmethoxy)cyclohexanecarbaldehyde ~ dissolved in 5 ml of
tetrahydrofuran — is then added dropwise, and the reaction mixture is warmed to
room temperature. The tertiary alcohol is formed as an adduct (reaction control
(TLC and LCMS) M = 430 g/mol). Acidic work-up (5 ml 1N HCI) and extraction with
2 x 10 ml of ethyl acetate gives the desired elimination product after removal of the
solvent under reduced pressure. The crude product is taken up in acetonitrile and
the mother liquor is filtered off, giving 0.5 g of 5-[1-[cis-3-(5-methyl-2-tolyloxazol-4-
ylmethoxy)cyclohexyll-methylidene]thiazolidine-2 4-dione as a white solid.
C22H24N204S (412.54), MS (ESI): 413 (M + HY).

Example XXXV

9-[cis-3-(5-Methyl-2-tolyloxazol-4-ylmethoxy)cyclohexylmethyljthiazolidine-2,4-
dione

The compound 5-[1-[¢is-3-(5-methyl-2-tolyloxazol-4-yimethoxy)cyclohexyl]-
methylidenejthiazolidine-2,4-dione, mentioned in Example XXXIV, is obtained by
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H2/ Pd ci s/racemate cis/racemate 15 81 ng of
5-{2-[cis-3-(5-nethyl-2-mtolyl oxazol - 4-yl met hoxy) cycl
ohexyl ]- ethylidene}thiazol i@ ne-2,4-dione are

di ssolved in 10 ml of ethyl acetate, and 10 ng of

pal adi um (10% on acti vated carbon) are added. The

m xture is stirred under an atnosphere of hydrogen (5

MdbEnhfen 8f ih@ttfcﬁfn th'ﬁ:i S?élﬁliﬂéim'e% yiBenfibkd-ad of f

[trate i s concentrated under

| t
Y'"F%El%gayfge a?‘é@l"’lﬁ] AXHoNg. purified by
RP-HPLC. This gl ves 60 ng of

5-{2-[cis-3-(5ogetu 2- | yl oxazol -
Dl R s adi
a e. C23H28N204S
429 (M + H+).. Exanple XXXl I. _
5-(2-{cis-3-[2-(3-Mt hoxyphenyl) 5- met hyI oxazol 4-y| e

t hoxyjsGaeemataexyl } - et hyl )t hiazoli di ne- 254 diRne
Anal ogously to Exanple XXXI,
5- (1- hydroxy-2-{cis-3-[2-(3-net hoxyphenyl)-5- 30
0.35g bj/ﬁQX@M&@S—M&MIMIWODHWQMWW&W@ i di ne

metfyeflefiBzoRie 2 EARDE Wikoived in 12,097 3 sabignt pixture of

ethyl a@etat@@r}ctmtmmuﬁ}m aryd 20 ma@ebpalttidienyndcagibonearé adéed.
Thé@n&élré? iﬂh@ﬁ%@enq@g@w&ﬁéfﬁu@nd% fdibyen pressure

of %b{az qfa '%Q'Q)S(ED%PWYSQS piersp\afiand the solyentds fpa feseved
unddrensdlited pydgdsurdnnd ehe ebdiduelishakshh Bpan AdataP@eiks Mhetproduct

caE B TRaCR S\ dving 0.3 0.0f loisprGimatyt 2dpY|sp29s- 4-

yimethoxy)cyclohexylmethyljthiazolidine-2,4-dione as a white solid. CooH2sN204S
(414.52), MS (ESI): 415 (M + H").

Example XXXVI

5-(2-{(cis-3-[5-cyclohexyl-2-(3-methoxyphenyl)oxazol-4-yimethoxy]-
cyclohexyllethyl)thiazolidine-2,4-dione

‘Analogously to Example XXVIIl and Example XXXI, cis-3-allylcyclohexanol,
. thiazolidinedione and 4-iodomethyl-5-cyclohexyl-2-(3-methoxyphenyl)oxazole gave

the compound 5-(2-{{cis-3-[5-cyclohexyl-2-(3-methoxyphenyl)oxazol-4-yimethoxy]-
cyclohexyl}ethyl)thiazolidine-2,4-dione.

cisfracemate
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yInethoxy)cyclohexyl]ethyl}thlazol|d|ne 2, 4-di one gave
t he conpound 5-{2-[cis-3-
(5-nmet hyl - 2- p-tol yl oxazol - 4-34 met hoxy) cycl ohexyl ] et hyl
}th iazol id ine-2,4-d ione. cislracemate C23H28N204S
(428.55), M5 (ESI): 429 (M + H+). 20 Exanple XXXV
5-11-[cis-3-(5-Mthyl-2-tol yl oxazol - 4-yl net hoxy) cycl oh
C28KBeNPEISY (4 1eaR), MS (AR H1isdvia43, 4- di one 66
cis/racemate cis-3-H yd roxymethylcyclo hexano |
Li AlH4 cis/racemate of N cis/racemate 10 g of
Ex@niplab{XX¥llo[ 3. 2. 1 joctan-7-one are dissolved in 300
m of tetrahydrofuran, and 160 ml of a 1 Msolution
of lithium alum num hydride in tetrahydrofuran are
5- (adﬁési-3vﬁi5tdydQf@xyba(éﬂlgethy&tphenym»(aﬂohétsdmeﬁfow]—i rring
eSaturated ammoni um chloride ..
cycg%h%)ﬂh%}]ﬁ)ﬁygﬂgg _r?dépLe pH is adjusted to neutral by
addition of a 5%strength citric acid solution. The

AU VI BT i SRt R
thigaofae Ny - OGS STl At re%t&ahh@nfsﬁ@@@efe gave
theamcanpiounmll5C(QE{(Clmqﬁewdﬂhexyuti(MrﬁetaWb_?ﬁh?I)@gdzwﬂtlycl)mgthoxy]
educ ressure. is gives :
CVéf‘gﬁ‘gW}gf@@%ﬁ?@?‘ﬁﬁ??eﬁ&ﬂ% ygl ohexanol as agcol orl ess °
oi . C7H1402 (130.13), Rf(ethyl acetate) = 0.14.

ci s-3-(tent-Butyl -diphenyl -si | anyl oxynet hyl ) cycl ohexan
ol 000 20 cis/race & TBDPSC

cisfracemate
C28H36N204S (496.67), MS(ESI): 497 (M+H™).

- Example XXXVIII

5-(2-{(cis-3-[5-ethyl-2-(3,5-bis-trifluoromethylphenyl)oxazol-4-yimethoxy}-

cyclohexyl}jethyl)thiazolidine-2,4-dione

Analogously to Example XXVII and Example XXX, cis-3-allylcyclohexanol,

thiazolidinedione and 4-iodomethyl-5-ethyl-2-(3,5-bis-trifluoromethylphenyl)oxazoie

gave the compouhd 5-(2-{(cis-3-[5-ethyl-2-(3,5-bis-trifluoromethylphenyl)joxazol-4-
yimethoxylcyclohexyl}ethyl)thiazolidine-2, 4-dione.
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cis/racemate 67 10.5 g of

ci s- 3- hydr oxynet hyl cycl ohexanol are dissolved in 300

m of dinmethylformam de, an¢s23 m of

tert-butyl-di phenyl-silanyl chloride, 8.0 g of

i m dazol e and 200 ng of di nethyl am nopyridi ne are

added. The m xture is stirred at roomtenperature for

12 hours. The dinethylformam de_is renoved under 5

reduced pressure and the resid i s dissolved in 300

m of ethyl adétate and washed ne%;mnth i n each

case 100 n %;doled over
renoved

is gives 28.0 g of

- si l anyl oxynet hyl ) cycl ohexan

$368.6), Rf(n-heptane:ethyl

cis-3-(tert-hut
ol as an oilF\ 2
acetate = 1. = 0.42. 10 _
cis-3-(tert-Butyl-diphenyl-silanyl oxymethyl)cycl ohexyl
oxymet hyl ] - 5- net hyl - 2-p- tol yl oxazol e cis/racemate 15
cis/racemate 6.4 g of  cisfracemate
cis-3-(tert-butyl -di phenyl -si | anyl oxymet hyl ) cycl ohexan

C%%@%@&@@é‘!-%L%ﬁ'& %%%ledf)e are dissolved in

200 M of dinethylformam de, and I g of sodi um

E h d“ qE§¥ﬁ€@6strength suspension in mneral oil) is
1 hour of stirring at roomtenperature,

another 2 g of 20 sodium hydride and 5 g of

i I e d.
5 S iy OB b Bl U A,
cyqaieaewllﬂihmtma;pbdln@ -Z4-dipney by addition of 400 n of
et hyl acetate and washed five tines with in each case

t
Aralctsht oo e g R e et Skarls 3 aefoneianol,
thiazotigieetione end eiddoritinyl s ethyb2-(ZiGdinesthdpReny)oxazole gave the

ri hase
oot PRoR HERUHER 3 Hindy BB TIBRHETS " o
yImetbpgy]gy@!pbexyl}ethyi)thxazohd|ne-2 4-dione.
but yl - di phenyl -si | anyl oxynet hyl ) cycl ohexyl oxynet hyl ] -5
-nmet hyl - 2-p-tol yl oxazole as an oil. C35HA3NG3SI
(553.28), Rf(n-heptane: ethyl te = 2:1) 00 50.

cis/fracemate
C25H32N204S (456.64), MS(ESI): 457 (M+H").
Example XL

5-(2-{(cis-3-[5-methyl-2- (2-tr|ﬂuoromethy1pheny{)oxazol-4-ylmethoxy]—
cyclohexyl}ethylthiazolidine-2,4-dione
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[(CIS 3- (5 N@thyl 2-p-tol yl oxazol - 4-yl net hoxy) cycl ohex
yl ] met hanol 30 68 0,0 cislracemate 6.8 g of
4-ci s-3-(tent-butyl -di phenylysil anyl oxynmet hyl ) cycl ohex
yl oxymet hyl ] -5- met hyl - 2-p-tol yl oxazol e are di ssol ved
in 40 m of tetrahydrofuran, and 40 ml of as 1 M
sol ution of tetrabutylammoni um fluoride are added. The
nixture is heated at 50C for 1 hour and the solvent

t hen repoved ynder reduced ghessure and t

USig Beamrig KX VIILRRG Examplh XXX .c&%%%!ylcn@lq!ﬂ@xan@
thlﬁﬁ&lldlrﬁem&@éQn@ﬂh@ﬂbﬁ%ﬁaﬁ@dﬂethyﬂ&e Zaltr!ﬁuoro'?néﬂi?[pheﬂiyl oxazole

92y 1% FORPUgH PoRellyTher R g@h‘ffﬁwusmpme%xéﬂ?s%@azow

VIFﬁéﬂlﬁxwlﬁycloﬁém}etmyd)thlaabmaeel;:hyiiorm:et ate = 1:1) =

CIS 3 (5 N@thyl 2 p- tononazoI 4 ylnethoxy)cyclohexan
ecar bal dehyde ci slracemate i ksl racemate At -78C,
0.89 m of DNSOI#1]FH1 of d romet hane i s added
dropwise to 0.48 -yt of o e.sn 15 m of
di chl oronet hane_suCh-t hat The tenperatdre xe@s not
exceed 70C. Af t he Ftion has endgedythe solution
Is stirred at 3—(engerature for 3D minutes. 1.5 g
| yl oxazol -4 20
yInethoxy)cyclohexyl]neth nol in 2 nm of
di chl oronet hane are then added dropwi se such that the
tenperature remai ns bel ovishd8&matene solution is
stirred at this tenperature for 30 mnutes. 3.2 m of
triethylam ne are then added dropMAse t he cooling
C23H25F3N2C4 D (482 53) MBESUPI4AR3 @h-HY. warmed to 0C. At
this tenperature, 10 m of water are added and the
m xture is stirred vigorously at 25 room tenperat ure.
Examplgaildous phase is renoved and extracted with
dlchloronethane The conbi ned organic phases are

AN RE VA A B 1= - Ry

cyclohexyl}ethyl)thlazolldlne 2,4-dione

Analogously to Example XXVIIl and Example XXX, ¢is-3-allylcyclohexanol,

thiazolidinedione and 4-iodomethyl-5-ethyl-2-(3-methoxyphenyljoxazole gave the

compound 5-(2-{(cis-3-[5-ethyl-2-(3-methoxyphenyl)oxazol-4- -
yimethoxylcyclohexyl}ethyl)thiazolidine-2,4-dione.

0

% N

S S

0 0
=N
O——-—-

cisfracemate
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69 which gives 1.50 g of

ci s-3-(5-nethyl -2-p-tol yl oxazol - 4-

yl met hoxy) cycl ohexanecar bal dgs hyde. C19H23NG3
(313.40), LCVs (ESI): 314 (MH). 5
5-[1-[cis-3-(5-Methyl-2-tolyl oxazol -4-yl net hoxy) cycl oh
exyl] methylidene]thiazolidine-2,4-dione cisiracenate
cis/racemate i 0o 0.25 g of thiazolidinedione are

d.in t hree-necked fl ask, which had
CoBANEG 3 T BB M AR 15 w1 of
tetrahydrofuran and cooled to -78C, and 2.4 nml of
E n-b ti}&lzl ithium (1.6 Msolution in n-hexane) are
ng'H?L/’F ded dropwi se such that the internal
tenperature does not exceed -65C. The sol ution is

5 T2 ISR PP

cy@iomm}@thsé)ﬁagaoltdlaga ‘éﬂlctrle 70C, and 0.4 g of
ci s- 3 (5 met hyl -

X cl ohexapecar bal dehy
Anaf oéwr@aﬁﬁ%@‘?'?' ayrﬁ:{ ééwawwfs%@*v{qyswhsaa@@
thualzcﬂidvnaﬁon@a@ki utiedometiyi-Ghethiy k2 Y2 erifioroph )dx@zol"ngHVe the

y..al cohol. i s for
colyBREY B 2ele bio-el Pt Bhaiy Brgiy izdings
yln@thok})]cymmekyt}em;ﬂ]th:apol(cﬁnm2 4-Nidrél ) and ext raction
with 20 2 x 10 nl of ethyl acetate gives the desired
elimnation product after renoval of the solvent
under reduced pressure. The cr product is taken up
in acetonitrile ankl Fhe nothe guor is filtered
off, giving 0.5 g Ofx S

5-[1-[Ci - 3- ( 5- peik | oxazol - =0
yl met hoxy) cycl q i dene] t hi aé| N ne-2,4-dio
ne as a white s9o CR2HPAN204S (412.34), MS (ESI):

413 (M + H{). 25 Exanpl
5-[cis-3-(5-Methyl-2-tol yl gxazol - 4-yl net hoxy) cycl ohexy
| met hyl ] t hi azol i di ne-2, 4- dione 30 The conpound
5-['1-[cis-3-(5-nethyl-2-tol yl oxazol - 4-yl met hoxy) cycl o
hexyl ] - cis/racemate

C24H27F3N204S (496.55), MS(ESI): 497 (M+H").

* Example XLIII

5-{2-[3-(5-ethyl-2-p-tolyloxazol-4-yImethoxy]cyclohexyl}ethyl)thiazolidine-2 ,4-dione

Analogously to Example XXVIiI and Example XXXI, cis-3-allyicyclohexanol,
thiazolidinedione and 4-iodomethyl-5-ethyl-2-(4-methylphenyljoxazole gave the
compound 5-{2-[cis-3-(5-ethyl-2-p-tolyloxazol-4-ylmethoxy)cyclohexyllethyi}-
thiazolidine-2,4-dione.
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nmet hyl i dene] t hi azol i di ne- 2, 4-di one, nentioned in
Exanple XXXIV, is obtained by 70 hydrogenati on of the
conpound 5-[cis-3-(5-nethyl -#&tolyl oxazol - 4-
yl met hoxy) cycl ohexyl met h yl ]thiazolidi ne-2, 4-di one.
cis/racemate 5 H2/Pd(C) 0-1C N cis/racemate 0.35 g of
5-11-[cis-3-(5-nethyl-2-tol yl oxazol - 4-yl net hoxy) cycl oh
exyl] methyl idene]thiazolidipe-2,4-dione is dissolved
in 12 mM of a sol™sent m xturfe of} ethyl acétate and
met hanol (3:1), and 20 ng of adi um on-f¢ar bon are
added. The nixt& i ‘
a Hyd

t enper ature unde a rogen pressure ta of N8 bar for

2 hours. The catalysN is filtered off aﬁbﬂgbe sol vent
is then renoved nder reduced pressure andat he
. residue is tak Mp in acetonitrile. The prghuct can.... .
gf ving 0.3 g of
5-[ ci s- 3- (5- methy¥ - 2-t ol yl oxazol - 4-
yl met hoxy) cycl/ohexyl met hyl ]t hi azol i di ne-2, 4-di one as a
white solid. C22H26N204S (414.52), M5 (ESI): 415 (M +
Ht) . 15 Exanpl e XXXVI :
5-(2-{(cis-3-[5-cyclohex??qag?ggﬁ%thoxyphenyl)oxazol-4
-yl met hoxy] - cycl ohexyl }et hyl ) thi azol i di ne-2, 4-di one
36RBICNED / hﬁmﬁﬁﬂ: 4dmyand Exanpl e XXXI
ng?g-s-ally c;%?%ﬁexa ol%%4?§¥2;gpidinedione and
4-i odonet hyl - 5- cycl ohexyl - 2- ( 3- net hoxyphenyl ) oxazol e
Exgayre XLI¥ conpound
5-(2-{(cis-3-[5-cycl ohexyl - 2- (3- net hoxyphen. yl ) oxazol -
4-yl met hoxy] - cycl ohexyl } et hyl )t hi azol
5-(2e{{ aie-34 pethyiehéd-ipropylphenyl)oxazol-4-ylmethoxy]-

cyclohexyl}ethyl)thiazolidine-2,4-dione

Analogously to Example XXVHI and Example XXXI, cis-3-allylcyclohexanol,
thiazolidinedione and 4-iodomethyl-5-ethyl-2-(4-isopropylphenyl)oxazole gave the
compound 5-(2-{cis-3-[5-ethyl-2-(4-isopropylphenyl)oxazol-4-
yimethoxy]cyclohexyl}ethyl)thiazolidine-2,4-dione.

cis/racemate
C26H34N204S (470.64), MS(ESI): 471 (M+H").

Example XLV
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cislracemate 71 C28H36N205S (512.67), MS(ESI): 513
(MrH+)  Exanple XXXVII 5
5-(2-{(cis-3-[5-cycl ohexyl - 2¢d 4- met hyl phenyl ) oxazol - 4-
yl met hoxy] cycl ohexyl }ethyl)thiazolidi ne-2, 4-di one
Anal ogously to Exanple XXVII1I and Exanpl e XXX,

ci s-3-al lyl cycl ohexanol, thiazolidinedi one and

5-(3-{t 95.80@LBYbropy RIS h hekYiphen{ o xBidLakemydy/pxazol e
Cy‘%%&@%&éﬁ@%%‘ﬁ%ﬁ&é@ﬁ 2- (4- et hyl phenyl ) oxazol - 4-

yl met hoxy] - cycl ohexyl } et hyl)thiazolid ine-2,4-dione.

T R S e

thigzdidsnadiorid and drAedbyetihvByethpk2aZ4liseprppyiphéoy)dxazale gave the

BTSN T g s osei o

yimetgorylayelohexxdietndithiaarliding-Ri4disinedi nedi one and

- 4-i odonet hyl -5-et hyl -2-(3,5-bis-trifluoronethyl phenyl)
oxazol e gave the conpound
5-(2-{(cis-3-[5~ethyl -2- (3,
) oxazol -4 25
yl met hoxy] cycl ohe yl i 4-di one. 72

cisiracemate 5 (@5 FeNED4S (564, 5), IMS(RS1): 565

-trifl uor8rret hyl phenyl

(MtH+)  Exanpl e X34 K \\‘(
5-(2-{(cis-3-[5-efhyl-2-(2, 6-bis-d
i met hyl phenyl )e=dzol - 4- yl net hoxy] - C

cycl ohexyl } et i azol i di ne-2, 4-di one Anal ogously to

Exanmpl e XXVI 1| d Exanpl e XXXI,
ci s-3-allyl cyct ohexanol, thiazolidinedi one and
4-i odonet hyl - 5-et hyl -2- (2, 6-d i met hyl phenyl ) oxazol e

gave the conpound 5-(2-{(gis-3-][5-ethyl-2-(2 ,6-d
i met hyl phenyl ) oxazol - 4- élgﬁacema{e

C25H32N204S (456.61), MS(ESI): 457 (M+H").
Example XLVI

5-(2-{(cis-3-[5-methyl-2-(3-irifluoromethylphenyl)oxazol-4-ylmethoxy]-
cyclohexyi}ethyl)thiazolidine-2,4-dione

Analogously to Example XXVIII and Example XXXI, ¢is-3-allylcyclohexanol,
thiazolidinedione and 4-iodomethyl-5-methyl-2-(3-trifluoromethylphenyl)oxazole
gave the compound 5-(2-{(cis-3-[5-methyl-2-(3-trifluoromethylphenyl)oxazol-4-

- yimethoxy]cyclohexyl}ethyl)thiazolidine-2,4-dione.

_ -
F N 0 S\fzo
- 7 r 0 N

cis/racemate




yl met hoxy] cycl ohexyl } et hyl )t hi azolidi ne-2,4-d ione.
cis/racemate 20 C25H32N204S (456.64), MS(ESI): 457
(MtH+) . Exanpl e XL 77
5-(2-{(cis-3-[5-nethyl-2-(2-trifluoronethyl

phenyl ) oxazol - 4-yl met hoxy] -

cycl ohexyl }et hyl ) thi azol i di ne-2, 4-di one 73 Anal ogously

cztam@mmﬂmmzm)@m@mﬁpm At

ci s-3-al lyl cycl ohexanol thiazoliginedione and

4-i odonet hyl - 5-net hyl -2-(2-trifl uoronet hyl phenyl ) oxazo
ExbenplgadisvVit he conpound

5-(2-{(cis-3-[5-nethyl-2-(2-trifluoromethyl phenyl ) oxaz

5 Th;:q_q’:_gt;mnﬁ] T{-{andxGHmettiy)-2ymHplyarazdl-hedragthontymyelo-
e nemﬁﬁﬁ@%ﬁa@%g@@gﬁ%&wﬁ EtfRprIxMeaESkparatéd by
chipmatography.on # shisekhass it e ermpemnds, 5§24 So8S)k3{preethyl-

2-rhh@]>ﬂdxazél;54-@¥ﬁél®égﬁm &éiawqétmlﬁ%@b}tgidii@g&&iﬁh% e and 5-{2-
H1ég@§g§g$f9%@¥@?6%%5@96??0"H#ﬂ%gpﬁgéﬁggTone and
10 hexyljetitidienkithiazokdihgd2,£-d{cheret hoxyphenyl ) oxazol e gave
the conpound
5-(2-{(cis-3-[5-et hyl -2-(3-net hoxyphenyl ) oxazol -4 20
AT SO S D EPyR S el Tad e A ety W

ethli@éRABRaRS IRint2 R4iBRAN205S (458.58), MS(ESI): 459
MtH+). Exanple XLIT 5-(2-{(cis-3-[5-ethyl-2-(2-trifl
uor onet hyl phenyl ) oxazol - 4- yl net hoxy] - ]
cyclohexyl}ethyl)thiazolidine-2,4-dion6hmdalogously to

Exanpl e XXVI11 and Exanpl e XXXI
cis-3-allyl cycl ohexagal, tonthyazolidi nedi one and
4-i odonet hyl -5-et hyl F2-2-§ri f pphenyl ) oxazol e gave

t he Y Y
g\(o

S
N
r
15

- CasH2gN204S (428.55), MS(ESI): 429 (M+H").

5-{2-[(1S, 38)—3-(5-methyl-2-rh-tolyloxazo|-4—ylmethoxy)cyclohexyl]-
20 ethylidene}thiazolidine—2,4-dione: -
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compound
5-(2-{(cis-3-[5-ethyl-2-(2-trifluoronethyl phenyl)oxazo
| -4- yl met hoxy] cycl ohexyl } et?8/1 )t hi azolid
ine-2,4-dione. 15 20 cislracemate C24H27F3N204S
(496.55), MS(ESI): 497 (M+H+). Exanple XLIII
5-{2-[3-(5-ethyl -2-p-tolyl oxazol - 4-yl net hoxy] cycl ohexy
| }ethyl ) thiazolidine-2,4-di one Anal ogousdhirdo Exanpl e
XXVII1 and Exanple XXX, cis-3-allylcycl ohexanol,
t hi azol i di nedl one and
4-i odonet hyl - 5- et hyly-22\( 4- mex
t he 25 conpound
5-{2-[cis-3- (&-etyl =2 p-tol yl oxazygl - 4-yl met hoxy) cycl o
hexyl ] et hyl } azol i dine-2,4-diorde. 75 510 15 20
~cislracemat e ~\C2Z2H30N204S (442.58)¢, MS(ESl):. 443
(M+H+) .  Exanplie XLIV 0
5-(2-{(cis-3-[3 et hyl - 2- (4-i sopr opyTpffenyl ) oxazol - 4-yl
met hoxy] - cycl ohexyl }ethyl ) thi azo§i di je-2, 4-di one
Anal ogously to Exanple XXVII1I and gfa pl e XXXI
[
Y

yl ) oxazol e gave

ci s-3-al lyl cycl ohexanol, thiazoligi nedi one and

4-1i odonet hyl - 5- et hyl - 2- (4-i sopropytrphenyl ) oxazol e gave

t he conpound '

5-(2-{cis-3-[5-ethyl-2-(4- |sopropylphenyl)oxazol 4-
Czﬁﬁﬁh@m&ﬂ%ﬁﬁblﬁdﬁ@ﬂ&l)ﬂ% M-HiiEzol i d i ne-2, 4-di one.

ci slracemate C26H34N204S (470.64), MS(ESI): 471

Exanpl e XLV
Exglmpl_lt}a )XLVIII P

The compound 5-(2-{cis-3-[5-ethyl-2-(4-isopropylphenyl)oxazol-4-
ylmethoxyjcyclohexyl}ethyl)thiazolidine-2,4-dione from Example XLIV was
separated by chromatography on a chiral phase into the compounds 5-(2-{(7s,3S)-
3-[5-ethyl-2-(4-isopropylphenyl)oxazol-4-ylmethoxyjcyclohexyl}ethyl)thiazolidine-
2,4-dione and 5-(2-{(1R,3R)-3-[5-ethyi-2-(4-isopropylphenyl)oxazol-4-
yimethoxylcyclohexyl}ethyl)thiazolidine-2 ,4-dione.

5-(2-{(1s,3S)-3-[5-ethyl-2-(4-isop ropylphenyl)oxazoi-4-yimethoxylcyclo-
hexyljethylthiazolidine-2,4-dione:

chiral

C26H34N204S (470.64), MS(ESI): 471 (M+H").
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76
5-(2-{(cis-3-[5-isopropyl -2-(4-net hyl phenyl ) oxazol - 4-y
| met hoxy] - cycl ohexyl } et hyl )Tthi azol idine-2, 4-di one
Anal ogously to Exanple XXVI1I and Exanpl e XXX,

ci s-3-allyl cycl ohexanol, 5 thiazolidi nedi one and

4-i odonet hyl - 5-et hyl - 2- (4-i sopropyl phenyl ) oxazol e gave

s-et m,@mﬁu eﬁrg(—ZT(ﬁgbépr%p&firh'bn?l‘?@xafz@llﬂylm%ﬂ{cﬁ(yfeyclo-
. OX - 4-
hegyl ﬁlgﬁﬁeb@f]gfz‘i%ql?@hyl)thi azol i di ne- 2, 4- di one. 10

15 cis/racemate C25H32N204S (456.61), MS(ESI): 457
(MtH+) . Exanpl e XLVI

5-(2-{(cis-3-[5-nethyl-2-(3-trifl uoronet hyhphenyl ) oxaz
ol - 4-yl met hoxy] - chiral

cycl ohexyl } et hyl ) thi azoli di n 4- di.one Anal ogously to .
Exanpl e XXVII 1 and l, Q

ci s-3-allyl cycl ohex ‘ z,0l-~di_pkdi one and
4-i odonet hyl - 5- net Byl -22- (3-tri fl uor onet hyd phenyl ) oxazo
|l e gave the compou S

5-(2-{(cis-3-[5-
ol - 4-

yl -2-(3-trifluoronethyl phenyl)oxaz

}ethyl)thiazolidi ne-2, 4-di one.
cis/racemate 25 77 5 C23H25F3N204S (482.53), MS(ESI):
483 (M+rH+) . EXanpl e XLVI| The conpound
5-{2-[cis-3-(5-nmethyl-2-mtolyl oxazol - 4-yl net hoxy) cycl
0 h exyl] ethyl id e ne}th iazolid i ne-2,4-d ione

CAHARAEITRHLNSE SRR oo o o ¢

5-{2-[ (1S, 3S)-3-(5-net hyl -
Ex%hfﬁl&%&ikoxam' -4-yl met hoxy) cycl ohexy[] et hyl i dene}thia

zol'i dine-2, 4-dione and 5-{2- [(1R

3R) - 3- (5- net hyl - 2-m t ol yl oxazol - 4-yl net hoxy) cycl o
The compound 5-{2-cis-3-(5-methyl-2-p-tolyloxazol-4-ylmethoxy)cyclo-
hexyllethyl}thiazolidine-2,4-dione from Example XXXiil was separated by
chromatography on a chiral phase into the compounds 5-{2-[(1S,38S)-3-(5-methyl-
2-p-tolyloxazol-4-yimethoxy)cyclohexyljethyl}thiazolidine-2,4-dione and 5-{2-
[(1R, 3R)-3-(5-methyl-2-p-tolyloxazol-4-ylmethoxy)cyclohexyl]ethyl}thiazolidine-2 ,4-
dione.

5-{2-{(1S, 35)-3-(5-methyl-2-p-tolyloxazol-4-yimethoxy)cyclohexyl]ethyl}-

thiazolidine-2,4-dione

Chiral

s

C23H26N204S (428.55), MS(ESI): 429 (M+H").



i 0 hexyl ] ethylidene}thiazolidine-2,4-dione. 5-{2-[(1
R

3R) - 3-(5-net hyl -2-mtol yl oxggpl - 4-yl met hoxy) cycl ohexyl

]- ethylidene}thiazolidine-2,4-dione: chiral 15

C23H28N204S (428.55), I\/S(ESI) 429 (MtHy). 5-{2- [(IS,
38) 3-(5-nethyl - 2-mtol yl oxazol - 4-yl met hoxy) cycl ohexyl
- 20 ethylidene}thiazolidine-2,4-dione: 78 chiral

- {%?A‘? 5%584 6%11&1428 Ssﬁﬁ@g'\//l%&gzs&)zt yfrlr%gthgxwﬁg{(&ohexyl]ethyi}-

thlézdlﬂtr{elizsl-&ohé ethyl - 2- (4-i sopr opyl phenyl ) oxazol - 4-
yl met hoxy] cycl ohexyl }et hyl )t hi azol i di ne-2, 4-di one from

Exanpl e XLIV was separated by chromatography on a
chiral phase into the conpounds 5-(2-{(1scBil-

3-[5-et hyl-2-(4-isopropyl phenyl ) oxazol - 4-yl net hoxy] cyc .
| ohexyl }ethyl)th iazolid 2,4-dione and 5-(2-{(1

R, 3R)-3-[5-ethylx2-(4;isd cylp nyléoxazol 4-

yi met hoxy] cycl ghex }ePhy MYt hiazol ] 4- di one.
5-(2-{(1s, 39S)-Q=nb-ethyl-2-(4- |so og ip
henyl ) oxazol - 4-¥1 met hoxy] cycl o-

zoIidIne-2,4-dione chiral C26H34N204S
). 471 (MrHE) . 79 5-(2-{(1

: -2-(4-isopropyl

phenyl ) oxazdgl - 4- yl met hoxy] cycl o-

hexyl } et hyl )t hi azol i di ne-2, 4-dione: chiral 5
C26H34N204S (470.64), MS(ESI): 471 (MrH+).

C23H2sN204S (428.55), MS(ESI): 429 (M+H").

Example L

5-(2-{(15,35)-3-{2-(3,4-dimethylphenyl)-5-ethyloxazol-4-yimethoxy]cyclo-
hexyljethyhthiazolidine-2,4-dione '

((1S,3S)-3-allylcyclohexanol

O = O 1,0
« L
0 = 0" "

vinyl acetate

cis/rac

50 g of cis-3-allylcyclohexanol are dissolved in 200 mi vinyl acetate, and 3 g of
lipase (Novozym) added. The mixture is stirred at RT until a conversion of 58% is
reached (the conversion is monitored by GC). The enzyme is filtered off and the
vinyl acetate is removed under reduced pressure. The resulting residue is purified
chromatographically on silica gel. This gives 17 g of (1S, 35)-3-allylcyclohexanol
as a colorless oil.

C8H140 (126.20), Rf (n-heptane:ethyl acetate = 1:1) = 0.46.

5-(2-{(15,35)-3-]2-(3, 4-d1methyiphenyl) 5-ethyloxazol- 4~y|meth0xy]cyclo—
hexyl}ethyl)thlazol;dme-z 4-dione
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Exanpl e XLI X i o The conmpound
5-{2-[cis-3-(5-nethyl-2-p-tol yl oxazol - 4-yl met hoxy) cycl
o- hexyl]ethyl}thiazoliidineg®, 4-di one from Exanpl e
XXXI'l'l was separated by chromatography on a chiral
phase into the conmpounds 5-{2-[ (1S, 3S)-3-(5-nethyl -
2-p-tolyloxazol -4-yl neth
oxy)cyclohexyl]ethyl}thlazoI|d|ne 2,4-dione and 5-{2

Angigtysto Exarmple XXVILaTY Exampte XXH (SRSl alipsiabgrand

thibeslidmedibheantiddiodeniztiyl-516thgl-248 4-8ir{sthjiphe Syl oxazol gave the

cofHo I AT Sa s s e n oyt SR A o0 S

yinathexg thﬁ((ﬂ&tb]yl)th@goﬁmil -dgmes 10 15 5-{2- [(1 R,

3R) - 3- (5-nethyl -2-p-tol yi oxazol - 4-yl -

nmet hoxy) cycl ohexyl ] et hyl }- thiazolidi ne- 2 4- dlone
C23H28N204S (428.55), MS(ESI): 429 (M-H).chigkanpl e L
5-(2-{(1 S
3S)-3-[2-(3, 4-di net hyl phe
y] cycl o- hexyl }ethyl)t hi aZ ne- 2, 4-djf one
((1'S,39)-3-allylcycl ohexar inyl acetate
cislrac 50 g of cis-3-ak Iylcyclohexanbl aNe di ssol ved
in 200 M vinyl acetate! and 3 g of Bi~pase (Novozym
added. The m xtur@ | \3 stirred at RT until.a conversion
of 58%is reache Me conversion is nnﬁ?tored by
&C). The enzyne is/filtered off and the

p- et hyl oxagol - 4-yl met hox

C2sH32N204S (456.61), MS(ESH): 457 (M+H™).

Example LI
5-(2-{(1S,38)-3-[5-Ethyl-2-(4-trifluoromethylphenyl)oxazol-4-ylmethoxy]-
cyclohexyl}lethybthiazolidine-2,4-dione

Analogously to Example XXVIIl and Example XXX, (1S,3S)-3-allylcyclohexanol,
thiazolidinedione and 4-iodomethyi-5-ethyl-2-(4-trifluoromethylphenyl)oxazole gave
the compound 5-(2-{(1S,3S)-3-[5-ethyl-2-(4-triflucromethylphenyl)oxazol-4-
ylmethoxylcyclohexyliethyl)thiazolidine-2,4-dione.

C24H27F3N204S (496.55), MS(ESI): 497 (M+H").
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20 vinyl acetate is renoved under reduced pressure.
The resulting residue is purified chromatographically
on silica gel. This gives 178 of (1S,
3S)-3-allylcycl ohexanol as a colorless oil. 25 C8H140
(126. 20) Rf (n-heptane:ethyl acetate = 1:1) = 0. 46.
5 (2-{

nﬁ?b|§|[2 (3, 4-di net hyl phenyl ) - 5- ethyloxazol 4- yInEth

Q- , hexyl eth¥%ath|azo | i di pe-2, 4-di one

-(p-ElTYE 3wyl %otﬂaalmﬁwoxmyclohexyllethw}—
thlétéi;di&a 2% aioh}él cycl ohexanol , thiazolidinedi one and

Arﬁh' odogﬁﬁw gL \{I{Ilan(q3 Exam Fef&y(ll Wg %%J)% )ﬁﬁﬁ ycigﬁexanol

thiSz8B)nadipd= a8d 5—ethpﬂe4-it;dqnhehhyi 2-Mapbthalktv-2adorazbidgave the

AR S R S

ylr@t@m)@yglphgxg(l]gthlhhlazohdme—2 4- dlone
S, 3S)-3-[5-Et hyl 4-trifluoronethyl phenyl)oxazol -4-y
| met hoxy] -._cycl ohexy?}et hyl ) t hi azol i di ne- 2, 4-di one
Anal ogou to Exgnple XXVII1 and Exanple XXXI,
)ou | ohexanol , 15 thiazolidinedi one and
Friqdonet hyl - 5- etlyyl - 2- (4-tri f1l uor onet hyl phenyl ) oxazol

e/gave the conmpound 5-(2-{(1
@ S)-3-[5-ethyl-2-(4-trifluoronmethyl phenyl)oxazol -

yret hoxy] cycl ohexyl } et hyl )t hi azol i di ne- 2, 4-di one. .20

AH27F3N204S (496.55), MS(ESI): 497 (MkH*). 82 E i

iral 0 io C27H30N204S (478. 62) MS(ESI): 479
CZ(?IHE&{}N204S (478.62), MS(ESI): 479 (M+H™).
Example LIl
5-(2-{(1S,3S8)-3-[5-Ethyl-2-(3-trifluoromethylphenyl)oxazol-4-yimethoxy]-
cyciohexylethylthiazolidine-2,4-dione
Analogously to Example XXVIIl and Example XXXI (1S, 3S)-3-allylcyclohexanol,
thiazolidinedione and 4-iodomethyl-5-ethyl-2-(3-trifluoromethylphenyl)oxazole gave
the compound 5-(2-{(15,3S)-3-[5-ethyl-2-(3-trifluoromethylphenyl}-oxazol-4-
ylmethoxy]cyclohexyl}ethyi)thiazolidine-2,4-dione.

C24H27F3N204S (496.55), MS(ESI): 497 (M+H").

Beispiel LIV
5-(2-{(1S,35)-3-[5-Ethyl-2-(4-tert-butylphenyl)oxazol-4-yimethoxylcyclohexyl}-
ethyl)thiazolidine-2,4-dione

Analogously to Example XXVill and Example XXXI1 (18,3S)-3-allylcyclohexanol,
thiazolidinedione and 4-iodomethyl-5-ethyl-2-(4-tert-butylphenyl)oxazole gave the
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15 0 C24H27F3N204S (496.55), MS(ES1): 497 (MrH+). 20 F

conpound 5-{2-[(1

S, 3S) - 3-(5-et hyl - 2- napht hal eg® 2- yl oxazol -

yl met hoxy) cycl ohexyl ] et hyl }t hi azol i di ne- 2, 4- di one.

Exanple LI 5-{2-[(1

S, 395) - 3- (5 Et hyl - 2- napht hal en- 2-yl - oxazol - 4-yl net hoxy)
coﬁw?BhHE @(1% '%' 33 8- é‘ﬂngﬁ rgp%ﬁ%lﬁh&‘uﬁ&aé&ai ogously

YINQGFtBOB\B?Y%O%Wi}?tW@T@MW? 4-dioReazol i di nedi one and
5-et hyl - 4- |odonethmﬁﬂ2 napht hal en- 2- onxazoIe gave the
Exanpl e Li 5-(2-{(1
S, 3S)-3- hyl - 2-f 3- tr|fIuoronethylphenyl)oxazol- -y

I Xy~ ~eyeto 4}ethy|)thiazoiidine , 4-di one

@gously to Exa e XXVI'11 and Exanpl e XXXI

| $, 3S) - 3- aIIyIcycfghexanol, t hi azol i di nedi one and

4-ipdonet hyl - 5-et hyl -2-(3-trifl uoronet hyl phenyl ) oxazo

&-gave the compound 5-(2-{(1

§, 3S)-3-[5-ethyl-2-(3-trifluoronethyl phenyl) -oxazol - 4-

yI'met hoxy] cycl ohexyl } et hyl )t hi azol i di ne-2, 4-di one. F

C2B¢i36pi2ed4 3 [A84256) o MSIERI ) 485 (M+H™).
S,3S5)-3-[5-Ethyl-2-(4-tert- butylphenyl)oxazol 4-yl met h
oxy] cycl ohexyl }- ethyl)thiazolidine-2, 4-di one
Anal ogously to Exanple XXVI11 and Exanpl e XXXI
&ﬁﬁbg )y 3-al 'yl cycl ohexanol , thiazolidinedione and

onet hyl -5-ethyl -2-(4-tert-buty henyl)oxazole
5-(gal(tS 35@3(-,%@%@@%2(@ 4 drsthasheny)xazo 4 ymeiho}

cy clénéf;g el tmélz&n%ﬁéiatzr -Bidng! phlhen yl) oxazol - .
ArbiaSou b e e o GBS M{@%ﬁég’?ﬁyﬁlﬂhﬁfﬁmh
thiazolidinedione and 4-iodomethyl-5-isopropyl-2-(3,4-dimethylphenyl)oxazole
gave the compound 5-(2-{(1S,3S)-3-[5-isopropyl-2-(3,4-dimethylphenyl)oxazol-4-
yImethoxy]cyclohexyl}ethyi)thiazolidine—2,4-diorie.

chiral

0

\Q N
s S
O—-N o)

C26H34N204S (470.64), MS(ESI): 471 (M+H™).

Example LVi _
5-(2-{(18,3S8)-3-[5-Ethyl-2-(4-isobutylphenyl)oxazol-4-yimethoxy]cyclohexyljethyl)-

- thiazolidine-2,4-dione

Analogously to Example XXVIlIl and Example XXXI (1S, 3S)-3-allylcyclohexanol,
thiazolidinedione and 4-iodomethyl-5-ethyl-2-(4-isobutylphenyljoxazole gave the

“compound 5-(2-{(18,3S)-3-[5-ethyl-2-(4-isobutylphenyl)oxazol-
- 4-ylmethoxylcyclohexyljethyl)thiazolidin-2,4-dione.
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Exanple LV 5-(2-{(1
S, 3S5)-3-[5-1sopropyl -2-(3, 4-di et hyl phenyl ) oxazol - 4-yl
nmet hoxy] - 1o cycl ohexyl } et hygd4 t hi azol i di ne- 2, 4-di one
Anal ogously to Exanple XXVI11 and Exanpl e XXXI

(1S, 3S)-3-allylcycl ohexanol, thiazolidinedi one and
4-i odonet hyl - 5-i sopropyl -2-(3, 4-d

i met hyl yl ) oxazgl e 15 gave the conpound 5-(2- {(1
S, 39)-3 i soprogkl -2-(3,4-d inethyl phenyl)oxazol -
t KoxyTcytl ohigxy } et hyl )t hi azol i di ne- 2, 4-di one.

chiyall C26H34N20a#S((470.64), MS(ESI): 471 (MrH). 20
Exanpl e LVI 5-(2-{(gl S,
397-"8-[ 5- Et hyl - 2- (4-i sobut yl phenyl ) oxazol - 4-yl met hoxy]

cl ohexyl }ethyl)- th iazolid ine-2,4-d ione
| ogously to Exanple XXVILII. and Exarrpl e XXXl
S, 3S)-3-allyl cycl ohexanol, thiazolidi nedi one and
4-1i odonet hyl - 5- et hyl - 2- (4-1i sobut yl phenyl ) oxazol e gave
e 25 conpound 5-(2-{(1
S, 3S5)-3-[5-et hyI 2- (4 i sobut yl phenyl ) oxazol
CrHdeneicdus 4 4)0 I\g&@sl Mdazol i di n-2, 4-dione. 84
C27H36N204S (484.66), (ESI): 485 (MrH+). 5 Exanple
LMIT 5-(2-{(1
S, 3S5)-3-[5-isopropyl -2-(3-trifluoronethyl phenyl)oxazol
oxy] - cycl ohexyl }et hyl)thi azol
Exaﬁuﬁé'@lg di one Anal ogously to Exanple XXVII1I and
5-(@44HPB6 ) D{EHsopropyEP-(3-trflugropyathyplesrayiisixazol-4-yimethoxy]-
cyélah%gﬁye'trﬂ}l)ﬁﬁgk&%é@dﬁf-d

on
Angjggoushydo &é@@‘lq \bﬁ%{%gxé%pt@r%%]? 1r8n§t8)h %—a!iylcyc%o)hexgnol
thléizcﬂfa)net%;]d@ AP ALiogyinetnd-3-it6 |’fd QQHRﬁﬂUdrﬁMﬁMbh@%ﬁﬁﬁdazole
met hox
gag%¥h%?°@@%¥f%§’éé%ﬁ%%%%o%§gp%@é# fifaremshuhcnyoxazol-
-ylmethoxy]cyc[ohexyl}ethyl)thlazohdme-Z 4-dione.

chiral

‘QO\/\%

C25H29F3N204S (510.58), MS(ESI): 511 (M+H").

Example LVII
5-(2-{(1S,35)-3-[5-Isopropyl-2-(4-tert-butylphenyl)oxazol-4-yimethoxy]cyclohexyl}-
ethyl)thiazolidine-2,4-dione

Analogously to Example XXVIil and Example XXX! (1S,3S)-3-allylcyclohexanol,
thiazolidinedione and 4-iodomethyl-5-isopropyl-2-(4-tert-butylphenyl)oxazol gave
the following compound 5-(2-{(1S,38)-3-[5-isopropyl-2-(4-tert-butylphenyl)oxazol-
4-yimethoxylcyclohexyl}ethyl)thiazolidine-2,4-dione.

chiral
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Exanple LVIII 5-(2-{(1 '

S, 3S)-3-[5-1sopropyl -2-(4-tert-butyl phenyl)oxazol - 4-yl
nmet hoxy] cycl ohexyl }- et hyl)tdg azol i di ne- 2, 4-di one

Anal ogously to Exanple XXVI11 and Exanpl e XXXI
(1S,3S)-3-allylcycl ohexanol, 20 thiazolidinedione and
4-i odonet hyl - 5-1 sopropyl -2-(4-tert-butyl phenyi) oxazol:

g t he Il ow ng compound 5-(2-{(1 S,
3%5;@@}0\%& 2-(4-tert-butyl phenyl ) oxazol -

4-g7T et Roxy] cycl Bhexyl }et hyl )t hi azol i di ne- 2, 4- di one.
chiT¥l 85 C28H38RRY4S (498.69), MS(ESI): 499 (MrH+). 5

mple LIX 5-(2-{¢1

S) - 3-[ 5-1 sopropyl - 2- (4-i sobutyl phenyl ) oxazol - 4-yl ne
hoxy] cycl ohexyl }- ethyl)thiazolidine-2, 4-di one

al ogously to Exanple XXVIIIl and Exanple XXX .

\ s 70 Ly bW I i dinedi d

Al Db el e o oo,

gave i0 the conmpound

5-(2-{(1S, 3S)-3-[5-isopropyl -2-(4-isobutyl phenyl )oxazo

| -4 ylneth | oh | }ethyl)thi l'idine-2,4-di .
RSty i ol e el o
5-(BXe1® B8)34594s68rdplylL2-(4-isobutylphenyl)oxazol-4-ylimethoxylcyclohexyl}-

S,3a9) - 3-.[ 5- [ -2-(4-trifl t hyl'ph | |
SRR EoTE0E] ohexy| T et hyl ) thi azol Ldi ne. Torsdo
Anzjogodslyrte Exaniple X0OGsing ExarfpiarkXX| KS/B6)-3aalyidcknekanol,
thig%%ﬁhir{éd%r?e%ﬁ@21%&&(:‘118%8)!-%&6‘&%8br-z-(lt-*i‘éc?&ﬁblbﬂéﬂﬁ?&&%e gave
thescorppieiid ByR-{61$.38p3dSyisopropyl-2-(#isamtypbenylpiageit) ox
YI@?Q%?&& 35’%%? A 2%%‘?%%??:45‘."8 At

uor omet hyl phenyi ) oxazolchiral

-yimeth cycl ohgxyl } et hyl ) thi azolid ine-2, 4-di one.
chiral 8
o7 ©° N

=N S\\(

o)

C28H38N204S (498.69), MS(ESI): 499 (M+H").

Example LX
5-(2-{(15,35)-3-[5-Isopropyl-2-(4-triflucromethylphenyi)oxazol-4-yimethoxy}-

" cyclohexyl}ethyl)thiazolidine- 2,4-dione

Analogously to Example XXVIH and Example XXX1 (1S,3S)-3-allylcyclohexanol,
thiazolidinedione and 4-iodomethyl-5-isopropyl-2-(4-triflucromethylphenyl)oxazole

~ gave the compound 5-(2-{(1S,38)-3-[5-isopropyi-2-(4-trifluoromethylphenyl)oxazol-

4-ylmethoxy]cyclohexyl}ethyl}thiazolidine-2,4-dione.

chiral
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C25H29F3N204S (510.58), MS(ESI): 511 (MtH+). 5 Exanple
LXI 5-{2-[(1

S, 3S) - 3-(5-1sopropyl - 2- naphtggl en- 2-yl oxazol - 4-yl net h
oxy) cycl ohexyl ]- ethyl }thiazolidine-2, 4-di one

Anal ogously to Exanple XXVI11 and Exanpl e XXXI
(IS,SS)-S-aIIyIcycIohexanoI t hl azol i di nedi one and

5-+.s0pr opyl i odoneghyl - 2- naphthalen 2- onxazoIe gave
thel ig cond 5-{P-[(1
S, 35)73- @5- iSop¥ opYl - &2- napht hal en- 2-yl oxazol -
tMoxy) cycl ohexyHet hyl } t hi azol i di ne- 2, 4- d| one_
b al C28H32N204S (492.64), MS(ESI): 493 (MtH+).
pl e LXI |
-{cis-3-[2-(3-Met hoxyphenyl) 5- met hyl oxazol - 4-yl ne
' oxy] cycl ohexyl } et hyl ) -
F3-fret hyl t hi azol i di ne- 2, 4 d| one Anal ogousl y to Exarrpl e
2604 I@Ztﬁ Ipheycl ohexanol ,
CS rred'ﬂh3y ?g)zfgwglg)nedl 5513 @h o
4-i odonet hyl - 5- et hyl - 2- (3 nmet hoxyphenyl ) oxazol e gave
t he conpound
5- (2-{,cJ,s- 3-[ 2- ( 3- net hoxyphenyl ) - 5- met hyl oxazol - 4-
E’Sﬂ"igré‘ﬁﬂg&é] cycl ohexyl et hyl ) - 3-net hyl t hi azol i di ne- 2, 4-d
5-{25[16S, 38)-3{ S| sopeep@LenapbiHdB AR 9o Rat ASByndg thoMBCEIohe xyl]-
et‘&ﬁ}? bl o0 HERD el LX)
% B’ % 42 %@ Met hox c}/Ehenyl) - et hyl oxazol - 4-yl ne
Aeoousty Bmpb}@\(‘ﬁm gnd Example XXXI (1S,35)-3-allylcyclohexanol,
thuﬁzélfb%é/d:bﬁé ara!s-dop |4 |9d16]ﬂ§tr®‘l‘§|r9cﬂ9ﬂ ténlz:y@%afmé@ave the

coﬁqp&‘ﬂé‘ﬁy’?ﬁ P%[(Eg%cﬁ )i—@dn al At%alenci-y o?()éggl%-

ylrﬁeﬁh@d@)@bhﬁbxﬁ}emyl]rtmazahc(nBemadhmﬁephenyI ) oxazol e gave
the conpoun

5-(2-{cis-3:[2-(83- nethd%Vﬂhenyl) 5- met hyl oxazol -

= Inetho ycl ohe®yl } et hyl ) - 3- phenyl t hi azol i di ne- 2, 4
- dpQ , _

o

O
J

C28H32N204S (492.64), MS(ESI): 493 (M+H™).

Example LXII
54(2—{cis-3-[2-(3-Methoxyphenyl)-5-methyloxazoI-4-ylmethoxy]cyclohexyl}ethyl)—
3-methylthiazolidine-2,4-dione

Analogously to Example XXVIIl and Example XXXi ¢is-3-allylcyclohexanol,
3-methylthiazolidinedione and 4-iodomethyl-5-methyl-2-(3-methoxyphenyl)oxazole
gave the compound 5-(2-{cis-3-[2-(3-methoxyphenyl)-5-methyloxazol-4-
yimethoxy]cyclohexyl}ethyl)-3-methylthiazolidine-2 4-dione. '
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15 C29H32N205S (520.65), MS(ESI): 521 (M+Ht). Exanple
LXI V

5-(2-{cis-3-[2-(4- Met hyl pheng¥) - 5- net hyl oxazol - 4-yl net
hoxy] cycl ohexyi } et hyl)- a0

3- net hyl t hi azol i di ne- 2, 4-di one Anal ogously to Exanple
XXVI 1l and Exanpl e XXXI ci s-3-al lyl cycl ohexanol , :
3- et hyl t hi azol i-dtnedl one and_4-iod ometh -

yP) oxazol e 88 gave the

-5- et hyl oxazol -

oxy]cyclohexyl}eth,l) -met hyl t hi azol i di ne- -2,
. cis/racemate 5 CTZ2H30N204S (442.58),
: 443 (MrHY). Exanpl e (e}
{cis-3-[2-(4-Met hyl phenyl ) -5-net hyl oxazol - 4-yl net
cycl ohexyl }et hyl )- 3-benzylthiazolidi ne-2, 4-di one
gously to Exanmple XXVII1I and Exanpl e XXXI
ci s- pakl yl cycl ohexanol, 3-benzyl t hi azol i di nedi one
and 4-i odonet hyl - 5- net hyl - 2- (4- net hyl phenyl ) oxazol e
gave the conpound
5-(2-{ci s-3- [Qﬁﬁﬂcﬁmahylphenyl) 5- met hyl oxazol 15
enzylthlazolldine-2,4
C%le%of;rgi@g&s(ﬁggg teéé%gotif%% O "(518.58), MS(ESI):
519 (M+H}). 20 Exanpl e LXVI

5-(2-{cis-3-[2-(3-Methoxyphenyl) - 5- i sopropyl oxazol - 4-y

cycl ohexyl } et hyi) -
Beo’gﬁte([iﬁ'y%']tlhl azol i di ne-2, 4-di one 89 Anal ogously to
5- Be{midezxmethoaymeﬁ»yapﬁ&hmtb(w}&kazol-tl-y[methoxy]cyc1ohexyl}ethyl)-

ol 3- et hyl t hi azol i di nedi one
3 ﬁ!‘l%‘lﬁﬂnﬂﬂg}’bﬂéhw r?Jg")ﬁl?és]opr oEyI - 2- ( 3- met hoxyphenyl ?1
plsample xample XXXI c;s-3-aliylcyclo exanol,

3- §hér3ﬁﬂ1ﬁdz%h§mb8roh§ iRt oyl 5h5ethgpﬁ’l SmbsAgoocazole
T LS Heha AT Y g S b Ay s

5-methyloxazol-"
4-ylmethoxy]cyclohexyl}ethyl)-3-phenyithiazolidine-2,4-dione.

o’g/\o S
O
A Qvif
. O

O
/s

ARG

cis/racemate
C29H32N205S (520.65), MS(ESY): 521 (M+H™).

Example LXiV
5-(2-{cis-3-[2-(4-Methylphenyl)-5-methyloxazol-4-yimethoxy]cyclohexyl}ethyl)-
3-methylthiazolidine-2,4-dione _

Analogously to Example XXVIIl and Example XXX cis-3-allylcyclohexanol,
3-methyilthiazolidinedione and 4-iodomethyl-5-methyl-2-(4-methylphenyljoxazole
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cis/racemate C26H34N205S (486.64), MS(ESI): 487
(MtH+) . 10 Exanpl e LXVII
5-(2-{cis-3-[2-(3-Methoxyphegg! ) - 5- phenyl oxazol - 4-yl me
t hoxy] cycl ohexyl } et hyl ) -

3-met hyl t hi azol i di ne- 2, 4- di one Anal ogously to Exanple
XXVI 1l and Exanpl e XXXI ci s-3-al lyl cycl ohexanol

ga%e"!ﬁéﬁ&il‘n Bhﬁd@-(‘Zd@c&e '[2"@ - n?Hylphenyl)-5-methyloxazpl-
ég\%qw g&é‘?&gﬁlﬁgﬁ% 3-me hylthlayzﬁo(ljlc)i(lnéiegydﬁcs)rge azoP 15

5- (2 {cis;3-[2-(3-pethoxyphenyl) - 5- phenyl oxazol
et hyl )-3-net hyl t hi azol i di ne-2, 4
'V 320N205% (520.65), MS(ESI):

gzghenyloxazol 4-ylme . .

yIthlazolldlne 2, 4 dlé%e Anhlogously to Exanpl e
and Exanpl e XXX ci s-3-allyl cycl ohexanol, s
phenyi t hi azol i di nedi one and
4- iodonethyl 5- phenyl - 2- ( 3- net hoxyphenyl ) oxazol e gave
t he conpound
5-(2-{ci s- 3- [¥5Hacsmeoxyphenyl ) - 5= phenyl oxazol -

C24HAONIDA Y442/58 )0 MIESIR U428 (MBHNhenyl t hi azol i di ne- 2, 4
-dione. 0- cis/racemate C34H34N205S (582.72),

MS(ESI): 583 (MrH+). WO 20041076447 91 Patent C ai ns:
1. A conpound of the formula | 5 Rl R2 1 in which

Example LXV
5-(2-{cis-3-[2-(4-Methylphenyl)-5-methyloxazol-4-ylmethoxy]cyclohexyl}ethyl)-
3-benzylthiazolidine-2,4-dione

Analogously to Example XXVIIl and Example XXXI cis-3-allylcyclohexanol, -
3-benzylthiazolidinedione and 4-iodomethyl-5-methyl-2-(4-methylphenyl)oxazole
gave the compound 5-(2-{cis-3-[2-(4-methylphenyl)-5-methyloxazol- |
4-yimethoxy]cyclohexyl}ethyl)-3-benzyithiazolidine-2,4-dione.

S
A O
N

cis/racemate
C30H34N204S (518.58), MS(ESI): 519 (M+H").

Example LXVI
5-(2-{cis-3-[2-(3-Methoxyphenyl)-5-isopropyloxazol-4-ylmethoxy]cyclohexyi}ethyl)-
3-methylthiazolidine-2,4-dione




1o

15

PCTI EP2004/ 001585 io Ring Ais (C3-C8)-cycl oal kanedi yl
or (C3-C8)-cycloal kenediyl, where in the

cycl oal kanedi yl or cycl oal k@g;edi yl rings one or nore

carbon atons nmay be replaced by oxygen atons; R, R2
i ndependently of one another are H F, Br, CF3, OCF3,
(C1-C6) - al kyI 15 O (C1l-C6)-al kyl, SCF3, SF5,

AnbIEEBTS £ GE XAV CH SfrbE 00K SRS ol
3- m@@&mamwﬁmg@% and &loe@mﬂﬂaﬂ@womopybz1(Bane§hoxyphenyl)
oxéﬁﬂ@gawﬂw@c@msbuﬁd 6¢49- {61%23 zagr Jméiﬁof@eﬁ%&)&-asopropyloxazol -4

e m 30.1.S
vlnz%fi ﬁﬁ ﬂgtﬁ)%a) VAP e afioR ol oal kyl or
5 where one or nore
/| group may be replaced.
;Ikanedlyl or

roup may be repl aced by
CO S, SO or SO2 and a ediyl or al kenediyl may
pe (unsubstituted or substituped by OH, Ring.Bis

Nyl which may be nono- or disubstituted by NO2, O,

@ (C1-C6) -al kyl, (Cl-C6)-al koxy or tetrazole; or 92
R4 pyrrolidin-2-one.which additionally contains a

nitrggen or sulfur atom in the ring and is

substituted b ?{oxo or, th| oxo and may be substituted

on the nitro R4; is (Cl C6) - al kyl , phenyl,
C2Bblﬁépdl205@nﬁl&6t&4)pMS;(ESII)OQB&’E(MM accept abl e salts.

Example LXVII
5-(2-{cis-3-[2-(3-Methoxyphenyl)-5-phenyloxazol-4-yimethoxy]cyclohexyljethyl)-
3-methyithiazolidine-2,4-dione

Analogously to Example XXVIil and Example XXXI cis-3-allylcyclohexanol,

-3-methylthiazolidinedione and 4-iodomethyl-5-phenyl-2-(3-methoxyphenyl)oxazole

gave the compound 5-(2-{cis-3-[2-(3-methoxyphenyl)-5-phenyloxazol-
4-ylmethoxy]cyclohexyf}ethyl)-3-methylthiazolidine-2,4-dione.

O
o © N—
—N Sﬁ
O
O.—-—

cisfracemate
C28H32N205S (520.65), MS(ESI): 521 (M+H™M).




io 2. A conpound of the formula | as clained in claim

1, in which 15 20 Ring Ais (C3-C8)-cycl oal kanedi yl ,

(C3-C8) -cycl oal kenediyl, whegg in the cycloalkanedlyl

or cycl oal kenediyl rings one or nore carbon atom may

be repl aced by an oxygen atom R1l, R2 independently of

one another are H F, Br, CF3, OCF3, (Cl-C6)-alkyl,
E,Qn(,.g]e @\){mal kyl, SCF3, SF5 OCF2- CHF2, O0-phenyl, O—| or

8 % in juxtaposition together with
AV RN e A R A

BpMﬁylt&ideildmbL{Zdicﬁéh@I cyclic (Cg Cl2)-aryl or

Aty i bR SRR TodT cissarlyiSvdshgranl

3- pl&nydlﬁ)azallﬂlaedtdm;al andWmch)rmtbyle&apbenylaI-Qiﬁnmethbhﬁ)henyl)oxazole _

R L IR R

koxieyclohe GM?’Qh@mﬁﬁ“a@ ifine-2Kkdinaei yl or
[ group may be replaced by 0, CO S, SO or
d al kanediyl or al kenediyl may be unsubstituted
[ pyOH, Ring B is phenyl which may be
CN, (C1-Co)-alkyl,
i di n-2-o0ne which
fur atom in
o or thioxo in

R4; 93 R4 is (Cl-C6)-aIkyI(3phenyI, benzyl; and
physi ol ogi cal |y acceptabl e salts.

O cisfracemate

C34H34N205S (582.72), MS(ESI): 583 (M+H").
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5 3. A conmpound of the formula | as clained in clains
1 or 2, inwhich Rng Ais (C3-C8)-cycl oal kanediyl in
whi ch one carbon atomis replaced by an oxygen atom
tndependent | y of e anot her are
W(%:(F?g&lg&%%@(m- 06) - al kyl , g‘(m 06) - al kyl . PP 2Rp4/001585
OCF2- CHF2, O phenyl, OH or NO2; or Rl and R2 in
Paér'?f pasd-tion together with the phenyl ring are a
use unsaturated or conpletely or partially
saturat ed bicyclic (C9-Cl2)-aryl or (C9-Cl1)- 15
heteroaryl ring system R3 is H CF3, (Cl-C6)-alkyl,
(C3;C8).-cycl oal kyl. or enyl; X is (Cl-C6)-al kanedi yl,
T whefé uag %&F%g?{”}il]%ﬂ is replaced by an 20 oxygen
atom 25 Y is (Cl-C6)-al kanedi yl or
(C1-C6) - al kenedi yl ., V\,here 0
t he al kanegfy! Fedi
0, CO or SO2
substituted b

y
(C1- Co6) - al koxy o% tetrazole or pyrrolldln 2-one whi ch
additionally contains akitrogen or sulfur atom in
the 4-position and is substituted by oxo or thioxo in
the 5-position 30 and nmay be substituted on the
in wWinichit om by R4; 35 R4 is (Cl-06)-al kyl, phenyl, benzyl;
and its physiologically acceptable salts 4. A

coppound. of for d i n of c|ains
RIng R 5 el Catt sy ORAKGNRI LS mesyaiRaIReecily hatin the
Rl R2 atyloalkempeiiy en szloefkemdnyarigg?eheldr nroreBfarbéifratoms
(C y SCF3, SF5,
oCrs. CHF%' 9@ p%@%ed W’syﬁéﬁo%w%m and R2 in
juxtaposition together with the phenyl ring are a
rR1f #9ed UnBaLPEARA&HIY of one another are H, F, Br, CF3, OCFs, (C1-Ce)-alkyl,
0O-(C+-Ce)-alkyl, SCF3, SFs5, OCF,-CHF3, O-phenyl, OH, or NO; or

Rsand Rz in juxtaposition together with the phenyl ring are a fused, unsaturated
or completely or partially saturated bicyclic (Cg-C1z)-aryt or (Cg-C11)-
heteroaryl ring system;

R3 is H, CF3, (C1-Cg)-alkyl, (C4-Cg)-alkoxy, (Cs-Csg)-cycloalkyl or phenyl;

X is (C1-Ces)-alkanediyl, where one or more carbon atoms in the
alkanediyl group may be replaced by oxygen atoms;

Y is (C4-Cs)-alkanediyl or (C,-Cg)-alkenediyl, where one or more CH.

groups in the alkanediyl or alkenediyl group may be replaced by O,
CO, S, SO or SO, and alkanediyl or alkenediyl may be unsubstituted
or substituted by OH;

RingB - is phenyl which may be mono- or disubstituted by NO,, CI, CN,

(C1-Cg)-alkyl, (C4-Cs)-alkoxy or tetrazole; or
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35

bi cyclic (C9-Clo)-aryl or (C9-Clo)-heteroaryl ring
systemm R3 is H CF3, (Cl1-C6)-alkyl,

(C3-C6) -cycl oal kyl, phenyl; g 15 20 25 Xis CH2-Q Y
is (Cl-C4)-al kanediyl, O (Cl-C4)-al kanedi yl ,

(C1-CA4)-al kenediyl, 0- (Cl-C4)-al kenediyl, O SQ2 or

O CO, where al kanediyl may be substituted by OH Ring

B i s pheﬁg\rloﬂm#e-@ﬂoﬁ@mﬁ’cﬁkg?&lﬁi eﬂfy é%rﬁéiﬁﬁta' ﬂlﬂbgéh BY sulfur atom

tetrazol é'\ﬂ"@rﬂrtgn%qaﬁ $Lehsft ted ycﬂ)@r@ twﬁx@wnﬁlayam@e substituted

subst i t ubadh@nitidyenNRoRi By Ry R4; R4 is
(C1- C6) - al kyl, phenyl, benzyl and its physiologically

accept abl e salts 5. A conpound of the formula | as
R£l| ai ned in(GrQs)edlkyl) phersyl| béreylt, in which Ring Ais
..cycl ohexane-1,3-diyl; 30 R1, R2 independently of one

anot her are H, F, Br, (C1-Co6)-al kyl, O-
aﬂ@@mmwwliy&ﬂceﬂlﬁﬁﬁéal@ together with the phenyl

ring are naphthyl; 35 R3 is (Cl-C6)-alkyl,

(C5-C6) - cycl oal kyI, phenyl; is CH2-O 95 Y IS

(C -C4)-al kanediyl, 0-(G -C4)-al kanedi yl ,

2.( ClA%m@éWhé'fom@ula(l% dHdimer] engigh v/ lin which
O S@2,. 0 CO where al kanediyl may be substi t ut ed by

oH 5 Rl ng B is phenyl which nay be nono- or
Rinlg subst ist (e Hmyciiaikanedjyl, GR:-CsPyCoplaniedlyl, where in the

(C1- C6) e qlis QK dn&iyit G dyRIdenediy! rings one or more carbon atom may

be replaced by an oxygen atom;

R1, R2 independently of one another are H, F, Br, CF3, OCF3, (C1-Cg)-alkyl,
0-(C4-Ce)-alkyl, SCF3, SF5, OCF,-CHF,, O-phenyl, OH or NOy; or

Rt and R2 in juxtaposition together with the phenyl ring are a fused, unsaturated
or completely or partially saturated bicyclic (Cs-C1a)-aryl or (Cg-C11)-

heteroaryl ring system;

R3 is H, CF3, (C1-Cg)-alkyl, (C3-Cs)-cycloalkyl or phenyil;

X s (Cy-Ce)-alkanediyl, where one carbon atom in the alkanediyl group

may be replaced by an oxygen atom;

Y is (C1-Ce)-alkanediyl or (C¢-Cg)-alkenediyl, where one or two CH»
| groups in the alkanediyl or alkenediyl group may be replaced by O,
CO, S, SO or SO, and alkanediyl or alkenediyl may be unsubstituted
or substituted by OH,;

Ring B is phenyl which may be mono- or disubstituted by NO, Ci CN,
(C1-Ce)-alkyl, (C4-Cs)-alkoxy or tetrazole; or
pyrrolidin-2-one which additionally contains a nitrogen or sulfur atom
in the 4-position and is substituted by oxo or thioxo in the 5-position
and may be substituted on the N1-atom by R4,



Ring B is thiazolidine-2,4-dione which may be
substituted on the N3-atomby R4; 10 R4 is
(G -Co6)-al kyl, phenyl, benzy3 and its physiologically
acceptable salts. 15 6. A conpound of the fornula | as
claimed in any of clainms 1 to 5, in which R is
hydrogen and R1 is attached in the neta- or
R4par a- posjst(qrCe)ialidf, pherfyl, qg@mgpnd of the formula | as
claimed in any of claims 1 to 6, inwhich Yis
- CH2- CH2- 25 8. A pharmaceutical conprising one or
anmwsqol"qeimlngimw afceptabid eagil a | as clained in one or
nore of claims 1 to 7. 9. A pharmaceutical conprising
one or nore conpounds of the fornmula 1 as clained in
3. oneAmomppoundodf the domsula | as craioed ipetaios hor 2, inovhick
~.conpounds whi ch 30 act favorably on netabolic
di sorders or di seases associated with them 10.
Ringér maceist (Codbe)aminalkanegi newbichmnescarbap slemds &plﬁﬁ%d by
formul a hnaskygéhatded in one or nore of claims 1 to 7
and one or nbre antidiabetics. 35 11. A pharnaceutica
conpri sing one or nore conpounds of the forrmula | as
R1GIR® ned indepeademtlymfr@neaén@tha'r ar: B, FoB7, Gify] GiDIE;, ¢€C4-Cg)-alkyl,

TP e PRRREH A Serocat aChrc i RLphdfy oIPANEE o

1to 7 for the treatnent and/or prevention of

R‘Id?r’?d)RQGrh% ﬁfctafgétsft%n%q%hemtﬁimé bﬁ?ﬁ?%gdél%oé g‘ﬂ Bhsaturated

ucose utl he “co oun
the f or nflf gompigdely|oxipaginilysatiiatast bigyslic (Gfo- v-arwriCs-Cm)-

to 7 forhéfeeoéﬂyeﬁﬁgrgyéteﬁﬁd/or prevention of disorders
in which insulin resistance plays a rol e

R3 is H, CF3, (C1-Cg)-alkyl, (C3-Cg)-cycloalkyl or phenyl;

X is (C4-Cg)-alkanediyl, where the C1 carbon atom is replaced by an
oxygen atom;

Y is {(C4-Cg)-alkanediyl or (C41-Cg)-alkenediyl, where one or two CH;

groups in the alkanediyl or alkenediyl group may be replaced by O,
CO or SO; and alkanediyl or alkenediyl may be substituted by OH;

Ring B is phenyl which may be mono- or disubstituted by NO; ClI, CN,
(C4-Cs)-alkyl, (C1-Cs)-alkoxy or tetrazole; or
pyrrolidin-2-one which additionally contains a nitrogen or sulfur atom
in the 4-position and is substituted by oxo or thioxo in the 5-position
and may be substituted on the N1-atom by R4;

‘R4 is (C1-Ce)-alkyl, phenyl, benzyt;

and its physiologically acceptable salts.

4. A compound of the formula | as claimed in any of claims 1 to 3, in which

Ring A is cyclohexane-1,3-diyl,
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14. The use of the conpounds of the formula I as
claimed in one or nore of ioclains 1 to 7 for the
treatnment and/or prevention gy diabetes nellitus and
sequel ae associated therewith. 15. The use of the
compounds of the formula | as clained in one or nore
of clains 1 to 7 for the treatnent and/or prevention
of dyslipidem as and their 15 sequel ae. 16. The use of
t he conpounds of the fornula | as clainmed in one or
nore of claims | to 7 for the treatnent and/or

RIPReventi gre mﬁegéﬁ@éﬁti resafsthét BdFVBE ICF 1el@bol(Ce-Ce)-alkyl,

o) ai moa PrlOnGo g RHoPETar Sth &Gk B g, PopReTy O, NOz or

conbi nation vvith at | east one further active conpound

“RY, %ﬁd &gf . il Gt Ergltoﬂgtgé%er Wtﬁ‘f@é’? ﬁglor ngd%r%‘)% ﬂﬂeﬁ WHsaturated

utilizat %wcqu@%-%éam@rd@gﬂw) h@ﬁmﬂmbrmagysdem ned
in one or nore of clains 1 to 7 in conbination with
at | east one_further active conpound for the treatnent

Raand/ or - [ridvehie: Gn-Gd-alddadra YR ORANbIPNERYEI | 1

resi stance plays a role. 30 19. A process for

preparl n o@ﬂ g)ar maceutical conprising one or nore of
X the fis"as clained in one or nore of clains 1

to 7, V\,hl ch conprises mxing the active conpound with

a pharmageiH i€l | & CRRL] . L AG - ]
Y mixture |F$n d é’sf%pr(am'%a“ﬁ?é b(i%éq?‘gré"g%}ﬁ%risﬂ ’S,{t%adtjl%qén‘geﬁgﬂ@’ o
(C1-Ca)-alkenediyl, O-SO, or O-CO, where alkanediyl may be

substituted by OH;

Ring B is phenyl which may be mono- or disubstituted by NO, Cl, CN,
(C4-Cg)-alkyl, {C4-Ce)-alkoxy or tetrazole; or
thiazolidine-1,4-dione which may be substituted on the N3-atom by
R4,

R4 is (C4-Cs)-alkyl, phenyl, benzyl;

and its physiologically acceptable salts.

5. A compound of the formula | as claimed in any of claims 1 to 4, in which
Ring A is cyclohexane-1,3-diyl;
R1, R2 independently of one another are H, F, Br, CF3, (C4-Cg)-alkyl, O-

(C4-Cg)-alkyl; or
R;and R, together with the phenyl ring are naphthyt;

R3 ~is (C41-Cg)-alkyl, (C5-Cg)-cycioalkyl, phenyl;

- X is CH>-O;
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Y is (C1-C4)-alkanediyl, O-(C4-Cy)-alkanediyl, (C1—C4)-élkenediyl, O-
(C1-Cas)-alkenediyl, O-SO;, O-CO, where alkanediyl may be
substituted by OH;

Ring B is pheny! which may be mono- or disubstituted by NOZ Cl, CN,

(C4-Ce)-alkyl, (C1-Cg)-alkoxy or tetrazole; or

Ring B is thiazolidine-2,4-dione which may be substituted on the N3-atom by
R4;
R4 is (C1-Ceg)-alkyl, phenyl, benzyi;

and its physiologically acceptable salts.

6. A compound of the formula | as claimed in any of claims 1 to 5, in which
R2 is hydrogen and

R1 is attached in the meta- or para-position.

7. A compound of the formula | as claimed in any of claims 1 to 6, in which
Y is -CH2-CHz-.

8. A pharmaceutical comprising one or more compounds of the formula [ as

claimed in one or more of claims 110 7.

9. A pharmaceutical comprising one or more compounds of the formula | as
claimed in one or more of claims 1 to 7 and one or more active compounds which
act favorably on metabolic disorders or diseases associated with them.

10. A pharmaceutical comprising one or more compounds of the formula | as
claimed in one or more of claims 1 to 7 and one or more antidiabetics.

11. A pharmaceutical comprising one or more compounds of the formula | as
claimed in one or more of claims 1 to 7 and one or more lipid modulators.
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12.  The use of the compounds of the formula | as claimed in one or more of
claims 1 to 7 for the treatment and/or prevention of disorders of fatty acid
metabolism and disorders of glucose utilization.

13.  The use of the compounds of the formuia | as claimed in one or more of

“ claims 1 to 7 for the treatment and/or prevention of disorders in which insulin

resistance plays a role.

14. The use of the compounds of the formula | as claimed in one or more of
claims 1 to 7 for the treatment and/or prevention of diabetes mellitus and sequelae
associated therewith.

15.  The use of the compounds of the formula | as claimed in one or more of
claims 1 to 7 for the treatment and/or prevention of dyslipidemias and their
sequelae.

16.  The use of the compounds of the formula | as claimed in one or more of
claims 1 to 7 for the treatment and/or prevention of conditions associated with
metabolic syndrome.

17.  The use of the compounds as claimed in one or more of claims 1 to 7 in
combination with at least one further active compound for the treatment and/or
prevention of disorders of the fatty acid metabolism and disorders of glucose
utilization.

18.  The use of the compounds as claimed in one or more of claims 1to 7 in

- combination with at least one further active compound for the treatment and/or

prevention of disorders in which insulin resistance plays a role.

19. A process for preparing a pharmaceutical comprising one or more of the
compounds as claimed in one or more of claims 1 to 7, which comprises mixing

- the active compound with a pharmaceutically suitable carrier and bringing this

mixture into a form suitable for administration.



