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(57) Zusammenfassung: Die Erfindung betrifit Diaryleycloalidderivate sowie deren physiologisch vertragliche salze und physio-
" Jogisch fenktionelle Derivate. Bs werden Verbindungen der Formel (1), worin die Reste die angegebenen Bedeutungen haben, sowie
deren physiologisch vertriiglichen Salze und Verfahren zn deren Herstellung beschrieben. Die Verbindungen haben Lipid-undfoder
B Triglyeerid-senkende Bigenschaften und eignen sich 2.B.zur Behandiung von Lipidstioff wechselsirungen, von Typ T Diabetes und
von Syndrom X. : ' - ' o ' ' .



reduci ng properties and are suitable e.g. for treating |ipid metabolic

di sordeg di abetes and syndrome X. WO 03/ 02026p, b&T
' 0210922@0[5?%@2@@/CLOALKYL DERI VATI VES, METHOD FOR P EE  AND

THE USE THEREOF AS PPAR- ACTI VATORS Description 5 Diaryl cycl oal kyl
derivatives, process for their preparatlon and their use as

har mac I t |ves and
Do et P O AK L OEBIVALRIERS B THICH £ K PR L NS Tk bk

functi OM‘ID EI'HE MSEVEERFWSMIQIA@TNNT(DRS structure have al ready been
described in the prior art for the treatment of hyperlipidenm a and _

di abetes (PCT/USI 00111490). 15 It was aln obj ﬁft 1(:)f ot Ihe | nygnt : g\r/}/.e'; ;)ngrow de

oun ' a therapeuticall exploitable triglyceride- _ _

‘ggm)on g%gagiyﬂfld]agor abl e ePf ect on I>/| pid and carbohydrate netabolism in
partd cul ar for syndrorres of dysl | pi dem as, type 11 di abetes and the

“met abol | It was articular object to provide
conpoun iarﬁlé:\‘/% mmfn# Yéﬁ“’&ét |WH°@§$rpf&Fe§1% tirepaeatiosnaigh dbeisf uge as
PCT/ US14H&®nackiitieal@s to be achieved, in particular, by activating the
PPARa receptor. Accordingly, a first aspect of the invention prow des.

conmpounds of the formula |
The invention relates to diarylcycloalkyl derivatives and to their ‘physiologically
10 acceptable salts and physiologically functional derivatives.

Compounds of a similar structure have already been described in the prior art for
- the treatment of hyperlipidemia and diabetes (PCT/US/00/1 1490).

15 It was an object of the invention to provide compounds having a therapeutically
exploitable triglyceride-lowering action and a favorable effect on lipid and
carbohydrate metabolism, in particular for syndromes of dyslipidemias, type i
diabetes and the metabolic syndrome/syndrome X. It was a particular object to
provide compounds having improved action compared with the mhpounds of

20 PCT/US14490. This was to be achieved, in particular, by activating the PPARa
receptor. |

Accordingly, a first aspect of the invention provides.compounds of the formula |
' R4 | RS
R1 o
- |
- N7 ™x Y OR3
R2
| 0

in which

25

Ring A is (C2-Cs)-cycloalkyl or (Ca-C'a)—cycIoalkenyl where in the cycloalkyl or
cycloalkenyl rings one or more carbon atoms may be replaced by
30 ~ oxygen atoms




Rl OR3 25 30 in which Ring Ais (C3-C8)-cycloal kyl or (C3-C$)-cycloal kenyl,

where in the cycloal kyl or cycloal kenyl rings one or ZmFebreaty 2006 at ons may

*be replaced by oxygen atons; 2 24 February 2006 Rl, R2, R4, R5

i ndependently of one another are H, F, C, Br, OH N2, CF3, OCF3,

(C1-C6)-al kyl or O (Cl-C6)-alkyl; R3is Hor (Cl-C6)-alkyl; Xis

+ (Cl1- C6) -Rt k2, R&hREE in tﬁ@e@éh&én’tﬁ[@ﬂ@né%&heﬂﬁf@ Ha ben Bt R, Ny be

repl aced by oxygen atons; | S é ere I'n the al'kyl’ grolp .one

or more carbon at%ocﬁ;ﬂ(%ﬁsbéfkb/b@l cl6d- ég)aik)plgen atoms; and their

phy5| ol ogically acceptable salts. Preference is given to corrpounds of the

formula | in which 15 limRng Ais (C3-C8)-cycloal kyl or

(C3-CS) -R¥ycl oal kén or @qe&@ -dikylt he cycl oal kyl or cycloal kenyl rings one or
e

nor escar bon atons may repl aced by
X is (C4-Ce)-alkyl, where in the alkyl group one or more carbon atoms
may be replaced by oxygen atoms; .
Y is (C4-Cs)-alkyl, where in the alkyl group one or more carbon atoms
10 | may be replaced by oxygen atoms; '
and their physiologically acceptable salts.
k-
Preference is given to compounds of the formula | in which
15

Ring A is (C3-Cg)-cycloalkyl or (Cs-Cg)-cycloalkenyl, where in the cycloalkyl or
cycloalkenyl rings one or more carbon atoms may be replaced by
oxygen atoms; |

20 R1,R2, R4 independently of one another are H, F, Cl, Br, OH, NO,, CF3, OCF3,
(C1-Ce)-alkyl or O-(C1-Cg)-alkyl;

R5 is {C1-Cg)-alkyl;
25 R3 is H or (C4-Cs)-alkyl;
X is (C+-Ce)-alkyl, where in the alkyl group one or more carbon atoms

are replaced by oxygen atoms;

30 Y ~is {C4-Ce)-alkyl, where in the alkyl group one or more carbon atoms
may be replaced by oxygen atoms; -

and their physiologically acceptable salts.



oxygen atons; 20 Rl, R2, R4 independently of one another are H F, d, Br,
OH, NO2, CF3, OCF3, (Cl C6) - al kyl or O (C1-C6)-al kyl 243153[5;53,@@1;0636) aI kyI;
.25 R3is Hor (Cl-C8)-alkyl; X is (C13Cs)-alkyl, where in the al kyl group
one or nore carbon atons are replaced by oxygen atons; 30 Y is

(C1-C6)-al kyl, where in the al kyl group one or nore carbon atons nay be

-, repl ace Y, and_ their si ol,0qgj cal acceptable salts. 3 24
Febr uar g’a%%@é*ﬁg@ﬂ?@h%‘fg%’%?&Eﬂwoﬂexﬁﬂfb??gf%w BuMEhot the formula |

in which Ring Ais (C3-Cg)-cycloal kyI or (CB C8) -cycl oal kenyl; R, R2

I ndependent|ly of one another are H, F, , OH, NO2, CF3, OCF3

(G - C6) KNI or isdlacsis)@mploalkyy pr (%Cekcwloalkem/l C6)-alkyl: 10 X is

(Cl1-C6)-al kyl, where in the alkyl group one or nore carbon atons are

repl aced by oxygen atons; Y is (Cl-C6)-al kyl, where in the al kyl group one

or rreRdaRon aindEpen@ésty @Dbﬁ@%ﬁ]dﬂ’j’eroé{bégﬁn RIGIBr, &M %@ztéﬁa FOCF;,
physi ol ogi cal l y acceptable
C1-Ce)-alkyl or O (C1-Cs) alkyl;

R3 is H or (C1-Ce)-alkyl§

10 X is (C1-Gs)-alkyl, where in the alkyl group one or more carbon atoms
are replaced by oxygen atoms;
ko
Y is {C4-Cg)-alkyl, where in the alkyl group one or more carbon atoms
are replaced by oxygen atoms;

15
“and their physiologically acceptable salts.
Very particular preference is given to compounds of the formula | having the
structure la -
20

) |
C. (e
N X Y

la 0" ™OoR3

25 Ring A is cyclohexyl;

wherein

R1, R2 independently of one another are H, F, Cl, Br, OH, NOz, CF3, OCF3,
(C1-Cg)-alkyl or O-(C+-Cg)- alky[




Very particular preference is given to conpounds of the formula | having
the structure la 20 RO wherein 25 & ng. A is cycl ohexykaehrbhny 2686

i ndependently of one another are H F, d, Br, OH N2, CF3, IXI:FS, _
(G-C6)-alkyl or O(C-C6)-alkyl, 4 R31is Hor (C-Cs)-alkyi; 24 February

2006 I's. (CT AW re in the al kyl group one or nore carbon atons
are rlégl aced b{/squb)l; eﬁag 'Y is (Cl1-C6)-al kyl, where in the al kyl group.
one- more carbon atoms are repl aced by oxygen -atons; and tthI rh -
hysi Io i cal . C Accordlngly, a second aspect of the
Pnzergl o% pro o@% §Fib?ﬁ%1ﬁ£@5?||8aq hec gliggt gEQURyOngRF Bloraoraben giomsds as
descri bed abovgre Bp tg%%, éhéﬂirﬁél aspect of the invention provides a

"~ pharmaceuti cal corrprl sin ng nmor'e conpounds descri bed above and one or

more active conpounds. Accordi ngl y, a fourfh aspect of the |3vent|gnd .
- proviges a ph ri.si ne or nore conpounds escri bed above
and oﬂe or- a'érmf%"{}aﬂsﬂ W?'WS‘F etp'gd%l I%ﬁﬂ@eﬁi Carp Adems o

are replaced by oxygen atoms:

_ and their physiologically acceptable salts. = , '

*

~ Accordingly, a secon& aspect of the invention provides a pharmaceutical comprising
- one or more compounds as described above.

Accordingly, a third aspect of the invention provides a pharmaceutical comprising
_:one or more compounds described above and one or more active compounds.

Accordingly, a fourth aspect of the invention provides a pharmaceutical comprising
one or more compounds described above and one or more lipid- or triglyceride-
lowering active compounds. '

Acaordi_ngly. a fifth aspect of the invention provides the use of the compounds as
described above for preparing a medicament for the treatment of disorders of the
lipid metabolism, type Il diabetes, syndrome X, disturbed glucose tolerance, 'eating
disorders, obesity, cardiomyOpathy. cardiac  insufficiency, osteoporosis,
atherosclerosns Alzheimer's disease and inflammations.

- Accordingly, a sixth aspect of the invention provides. the use of compounds as
described above in combination With at least one further active compound for
preparing a medicament for the treatment of disorders of the lipid metabolism, type I
diabetes and syndrome X. | '

Accordingly, a seventh aspect of the invention provides a process for prepan’ng a

- pharmaceutical comprisin’g one or more compounds described above; which
comprises mixing the active oompound with a phamaceutically suitable carrier and
bringing this mixture mto a form suutable for admmlstratlon




Accordingly, a fifth aspect of -the invention provides the use of the
conmpounds .as described above for preparing a nedi cangpfetQarytdoest r eat ment
of disorders of the l'i pid metabolism type Il di abetes, syndrone X,

di sturbed gl ucose tol erance, eating &'sorders obeS|ty, car di onyopat hy,
_cardiac insufficiency, osteoporosis, atherosclerosis, Al zhei ner' s di sease
"and i nfTlemiaventitsy  embrEcdisngbynpoandisxiofl aRpPgeimalh It e ihey €ofrh0Bf phel des .
t he use of conpounds, as. .descri bed above in conbination with at | east one
f ur t hefaGRMAIRS. CRTRIBIGTAWRES ang BHER PRgNHOMEE. cuvealsoftbeir dinsterapmerent of
di sor deyngt Rixtdidae théfdof, et abolism We it diabetes and syndrone X
Accordingly, a seventh aspect of the invention provides a process for
preparing a pharmaceutical conprising one or nore conpounds descri bed

aurt ape8 ARy BB ey SR R E TR GHARY e SedafEonan Y
adm ni o bpdmehdd,. 24 February 2006 4a The invention enbraces conpounds of the

formula | in the formof their racemates, racem c mxtures and pure
enantiorrers and al so their diastereomers and nixtures thereof. The alkyl

or b ab DRERCARIGHRNCCEBES 55hs ol palfituidly SUaR i RerRar abPltS o

for mﬂecamseimﬁlthemtgreat%ar ssiabliein wdtée cor wéd%ths%élmté’ﬂtw o ba¥@t er
conpar ed W|th t 'F start| ng or base conpounds. These salts nmust have a
phar na€8MPeNAHs. T hese-$a gha\fﬁ,adqha@qtacgut:cally acceptable-anion or cation.

Suitable pharmaceutically 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
magnesium and calcium salts). |

‘Salts with a- pharmaceuticgl‘!y unacceptable anion such. és-,‘” for example,
triﬂuoroacetate likewise belong within the scope of the invention .as useful
intt‘arrned;iates for the preparation or purification of pharmaceutically acceptable




Sui tabl e -pharnmaceutically acceptable acid addition salts of the conpounds
of .the invention are salts of inorganic acids such az Petstu@gP006i c aci d,

hydr obrom ¢, phosphoric, netaphosphoMc, nitric and sulfuric acids, and of
organi ¢ acids such as, for exanple, acetic acid, benzenesul fonic, benzoic,
citric, ethanesulfonic, fumaric, gluconic, glycolic, isethionic, lactic,

. 1 act obi @8lt§an61ﬁr%|cusé7ﬁ1| ﬁ@tgeggg%nﬁg%gl&&g@lgﬁ Vﬁ@@eﬁ‘l{’@lﬁaﬁ { ol uenesul f oni ¢

and tartaric acids. Sul ar mac B%sm salts are
anmmoni um salts, alkali netal salts (such as sodium and -potassiumsalts)

d al kalj | d cal |
Sai s WDR dea ABceicaly \Riokioral ,danvatim, sisedudiereins ré%e‘#é"o?oae;;}ml e,
trifl uopnwak}gtc%uylt&%té& dé‘?bﬁﬂ%lﬁfé% dﬁ&lﬁé&ﬂﬂs i agt%ﬁ df’lﬁ&“ﬁ\}e%taon

useful interrmediates for the preparati urrfrc
phar%c@t@@dﬂﬂﬂ? %it@@tﬁralmihlehﬂs bld;etm minyn%ﬂ@ﬁoaatbt@ nedrelfred sbigh aks dof N

nonther exampl.e in vit I cations. The term

"physi o?ggl &e] it?/ aqu}HB?” gﬁgprraggg%[m Qrdndly 6 @@%W@FHOFM of thetorama l or
physi ol agiaetiVé ndtabslitatiestegpr i vati ve of a conpound of the fornula | of the
i nvention, for exanple an ester which is able, on admnistration to a

- mamal such as, for exanple, to a human, toform(direcfly or indirectly)

a conpo f | [ . t|ve tabo ite ereo

ot o1 ooy sioplcefy BCRe ‘acllandt 886 HRwR ARilie of da GosRaundscof

corﬂ;ﬁbuntﬂle lnflentlrﬁh tdwe disoritiid, oo eﬁémgﬁﬁ% ipedkadf et & 2 THein. gﬁa% pda et
6l1. Such prodrugs can be neta oI I zed

al ., ar 1994 42, 5
in vi Vo‘ﬁﬁf' &%@‘En’éuqﬁ Pfafisgs can be metabolized in vivo to a compound of the
invention. These prodrugs may themselves have activity ornot,

The compounds of the invention may also exist in various polymorphous forms, for
15 example as ‘amorphous and crystalline polymorphous forms. All polymorphous

forms of the compounds of the invention belong within the scope of the invention

and are a further aspect of the invention. ’ |

| All references hereinafter to “compound(s) of formula I” refer to compound(s) of
26  the formula | as described above, and to the salts, solvates and physiologically
functional derivatives thereof as described herein. ‘

The amount of a compound of formula | necessary to achieve the desired
biological effect depends on a number of factors, for example the specific
25 compound chosen, the intended use, the mode of administration and the clinical
condition of the patient. The daily dose is generally in the range from 0.3 mg to
100 mg (typically from 3 mg to 50 mg) per day and per kilogram of body weight, for
example 3-10 mg/kg/day. An intravenous dose may be, for example, in the range
from 0.3 mg to 1.0 mg/kg, which can suitably be administered as infusion of 10 ng
30 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 mg to 10 g of
the active compound. Thus, ampoules for injections may contain, for example,




~ invention. These prodrugs may thensel ves have activity or not. The
conpounds of the invention may also e st in various pp geRuakgassforns,
“for 15 exanpl e as anorphous and crystalline polynorphous fornms. All

pol ymor phous forns of the conmpounds of the invention belong within the

scope of the invention and are a further aspect of the invention. All

- r ef er endEsn Menwl taft06r mygp ahdosipglerdtisy) formuistions! which ¢ 86 A@mAtsRRHNd(S)
of 20 the forr‘rHI a | as described above, and to the salts, solvates and
physi ol S4laISUEN 3% fer PEaPIe) sapsUles\istablets cBRY Lontaisclarmanpesfram The

anount gfgasso of; I e a e I red

bi ol ogi ?a tc?f gggyﬁibd ! |8él aﬁ%r{'}nbngjr: (ﬁ)faé %f‘o?fﬁ%xﬂ}ﬁfgﬁ Hﬁ gﬁem fic

25 conpabosenieatiencd tdmadntamnenaml atsepouris af)wm@jlaadmay Bér@ééd)%saﬂfé the
The daily dose is generally in the

- f
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sui t abl yn the aemﬁmtr@t ﬁrlectoermatlbf&mtbrhh@btﬁéi lng‘eaiérit@ oﬁﬂﬁa Bampesitilsh lap@r am and
Sui.t | nf pur poses may cont ai n,

0 u ons for these
Tor exanpngt natlEr fhe, Goheahealtn hgicaumien mey &m 2 shi Poa iEmr b
m il bag.is Prafetd ffb’iﬁx%ld‘f@&vﬁmrthé'd&m &Inc?é@%'t@se HBQQ‘%r'@QaH&I%QsQ of
t he active conpoun Thus, anpoul es for 1 nject nta
exahpl etatéetznvm@bmm'r w@amﬁfremmﬂs%gp 95%ng wgghiaﬂijtm agi\& cknmpound
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~compounds of formula I. The pharmaceutical compositions of the invention can be
produced by one of the known pharmaceutical methods, which essentially consist
of mixing the ingfedients with pharmacologically acceptable carriers and/or

15  excipients.

Pharmaceutical compositions of the invention are those suitable for oral, rectal,
topical, peroral (for example sublingual) and parenteral (for example
‘subcutaneous, intramuscular, intradermal or intravenous) administration, although

20 - the most suitable mode of administration depends in each individual case on the
nature and severity of the condition to be treated and on the nature of the
compound of formula | used in each case. Coated formulations and coated slow-
release formulations also belong within the framework of the invention. Preference

_ is given to acid- and gastric juice-resistaht formulations. Suitable coatings resistant

25 to gastric juice comprise cellulose acetate phthalate, polyvinyl acetate phthalate,
hydroxypropylmethyicellulose phthalate and anionic polymers of methacrylic acid

: - and methyl methacrylate.

Suitable pharmaceutical compounds for oral administration may be in the form of
30 separate units such as, for example, capsules, wafers, suckable tablets or tablets,
each of which contain a defined amount of the compound of formula I; as powders
or granules, as solution or suspension in an aqueous or nonagueous liquid; or as

“an oil-in-water or water-in-oil emulsion. These compositions may, as already




1.0 to 1000 ng, typically from10 to 600 ng. For the therapy of the
abovenentioned conditions, the conpounds of fornmula I ﬁa WBesas the 5
. conpound itself, but they are preferaBI y in the formo af maceut i cal
conposition with an acceptable carrier. The carrier rrust of course, be
acceptable in the sense that it is conpatible with the ot her ingredients

.of th i har nf.ul f h health. Th
i o TeHRREt, B8 chlarelityRhy BAIARE nraoacaie imethod whishIipoidend at ed
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acceptable carrigrs apd/or 15 excipients. Pharnaceutica corrpos
I b

the i nvBREGSSANAr &N¥HotY 8XaMBle, ea ftabledrean beepredyced dyi campraessing adr (f or

| b
Ther amuTEhfag W pRlieRRr dh Sk e ot PGk ereL BPRIRSRIS ATHB08IPT20 ¢ he
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nat ur e @d l?)cf \Ié ?|f the_condition to be treated and on'the nature of the
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liquid diluent in a suitable machine.

15  Pharmaceutical compositions which are suitable for peroral (sublihgual)
administration comprise suckable tablets which contain a compound of formula |
with a flavoring, normally sucrose and gum arabic or tragacanth, and pastiiles
which comprise the compound in an inert base such as gelatin and glycerol or
sucrose and gum arabic. |

20
The pharmaceutical compositions suitable for parenteral a’dfninistration comprise
preferably sterile aqueous preparations of a compound of formula I, which are .
preferably isotonic with the blood of the intended recipient. These preparations are
preferably administered intravenously, although administration may also take

25 place by subcutaneous, intramuscular or intradermal injection. These preparations

~ can preferably be produced by mixing the compound with water and making the
resulting solution sterile and isotonic with blood. Injectable compositions of the
invention generally contain from 0.1 to 5% by weight of the active compound.

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




~and nmethyl nmethacrylate. Suitable pharmaceutical conmpounds for oral

adm ni stration may be in the form of %0 separat e uni t$ sérlag 2006 Or
exanpl e, capsul es, wafers, suckable tablets or tablets, each 0f which
contain a defined anbunt of the conpound of fornmula |I; as powders or
granul es, as solution or suspension in an aqueous or nonaqueous |iquid; or
as an @HarimaceBficd! cmpsitdng suititle MopicAN usé Ste SGTRPS préfBRbIPRY. as
already 7 24 February 2006 nentioned, be .prepared by any suitable )
phar mac &b fora oheiniantusreme; letibndpaste. sprayp agrpsphpthil.t Garriges whishcearmpound
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and/or finely divided solid carrier, after which the product is shaped if

necegdsarcpncamiiation of fremafdl o 13%: by meaighi=ef the gnmepesitien,dpr exampls §ory or

nol di n'gga?RpWer or granules of the conpound, where appropriate with one or
nore additional i ngredi ents. Conpressed tablets can be: produced by

tabl eting the conpound in free-flow ng formsuch as, for exanple, a powder
or gram.iJ es, where 10 a pr_org_riate m xed with a binder, glidant, inert

di | uent - IsARRdsrmah adgyniggaiion s alge posgidie. harmasertical Fompasitions suitagle

sui t abl ' : j d ound
i ch i Y BER DAY YeE8 b 3 in Foh IR etely WHRH RESHERIEIEC T
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' dissolved and/or dispersed in an adhesive or dispersed in a polymer. A suitable

active compound concentration is about 1% to 35%, prefer?bly about 3% to 15%.
A particular possibility is for the active compound to be released by

15 electrotransport or iontophoresis as described, for example, in Pharmaceutical
Research, 2(6). 318 (1986).

The invention furthermore provides a process for preparing the compounds of the
formula | which comprises obtaining the compounds of the formula | by proceeding
20 in accordance with the reaction scheme below: ‘




with a flavoring, normally sucrose and gum arabic or tragacanth, and .
pastilles which conprise the conpound in an inert basﬁ#ﬁ#ﬁna 096! atin and
gl ycerol or sucrose and gum arabic. 80 The phar maceut i ca osltions
suitable for parenteral adm nistration conprise preferably sterile aqueous
preparations of a conpound of formula I, which are preferably isotonic

wi th the bl.ood _of the,intended recjpient. These preparations are

pr ef er abl d intravenouygly, although adm nistration may al so
take 25 pl ac / ut aneouLi~J nuSkul ar or intradernal injection..
These prepara ns oJhk preferably bE produced by mxing th ound with
wat er and maki t he reaulmaugcsolutlon sterile and isoton R% ood.

I nj ectabl e conpositions 4f the invention generally cont 0.1 to 5%
by wei ght of the active gonpound. 30 Pharnmaceutical conpositiong suitable
for rectal adm stratlon @re paeferably in the form of singOé-dade
supposi tories. "THe4 , oduced by m xing a conpound of the formula

with one or nore @& S |sna so&ﬁd carriers, for exanple coco butter
and shaping the resttfing €' 8 24 February 2006 PhdER&dliti cal
conposi tions suitabl™é for toplcal use on the skin are p2dafiedidb{y in the
form of .oi nt nent, crene |on paste, spray, aerosol or oil. Carriers
whi ch can - be used are p trg tun1 | anol i n, pol yet hyl ene gl yegl s, al cohols
and conbi nations of twoYor % of these substances. The § ound
is generallypresent in a 5 concen ation of fromO0.1 to 1k 3 wel ght of
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0.5 to 2% Transdermal administration is also possi bl e. Pharmaceuti cal

~conpositions suitable for transdernmal,uses can be in ii@bg%ﬁﬁpjﬁﬁflngle
pl asters which are suitable for 10 Ioﬂa-tern1clos¢ contact wth the _
patient's epiderms. Such plasters suitably contain the active conpound in
an aqueous solution which is buffered where appropriate, dissolved and/or

di sper saw iHis BMAAEBAFINRAS! ofdinePRIrAflh ANirPWARLY FB! RA RAi Shadf the ©
corrBound corl_lcent_r at ??n S a%out 1°rA)_to 351% pr efere}ﬁzﬁ apé{;‘?pg")ﬁo iﬂ\g%) A
part i culganegsgweniabpvesareseacted with Naé ic sogtone avithohdatingedtoadar fdry1 215

el ectro r r.1.Qn hor esi s..as, described, for exanple, in

Phar nncttta‘ijj?!iag‘gjl ’éé‘é‘@gg‘c‘%&‘q&?@"s"éﬂ@ f(’ﬂ@g%é- The invention furthernore
provides a process for preparing the conpounds of the formula I which
conpri ses obtaining the conpounds of the fornmula | by proceeding 20 in
acco? darfld€ SRMROYNE of dae forpnuls &hisrecagiedwithRa aoropadl Bf theformua & me R

Bu2Sn0, whidh fraRd m are each 0-5, giving a compound of the formula E in which R1, R2,
R4, m, n and X have the meanings described above. Here, a) C{S deprotonated at
room temperaturre in an inert solvent such as dimethylformamide or
tetrahydrofuran using sodium hydride and then reacted at about 70°C with the

10  halide, or b) component C is initially heated with dibutyltin oxide in toluene on a
watér separator for a ‘number of hours and then, with additon of
dimethylformamide, cesium fluoride and iodide B, converted into E by stirring at

-
room temperature for a number of hours.

15 The compound of the formula E is, using a compound of the formula D in whit:h Y
- Is as described above, converted into a compound of the formula F in which R1,
R2, R4, R5, X and Y have the meanings described above. To form an ether bond,

E is deprotonated, for example in a mixture of dimethylformamide and

tetrahydrofﬂran using a strong base such as Na hydride at room temperature, and
20 then alkylated with a component D, preferably with addition of Na iodide.

The compound of the fbrmula F is converted into compounds of the formula | by

hydrolyzing the ester function, for example by heating with potassium hydroxide in

an alcohol {ethanol, tert-butanol) and releasing the carboxylic acid group of the

25 l formula | by acidification. This carboxylic acid group car_i be derivatized by

customary mefhods_ to_'the group of the formula -(C=0)-OR3, where R3 has the
meaning described above. |

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

- 30 concentration of triglycerides, and they are suitable for preventing and treating
type Il diabetes and arteriosclerosis.

The compounds can be administered alone or in combination with one or more



HO (CH2)n .d 24 February 2006 1. (COCl)2 2. MeOH X*-O (CH2)n
\-~~(CH2)m OH F NaH, Nal DMF Br.-Y. CHI---0OY* t-BuGH peftfa¥sad | m NBS
. (CH2)mOH Ring AD 10 24 February 2006 To this end, compounds of the
formula Ain which Rl, R2, R4 and X have the neanings given above are
reacted with Nal in acetone with heating at reflux for 12 to 24 hours,

gl _Vi "9 RirfiRIMNARTaRbiob ey Ycive 3uBstances which, for example, act favorably on
metabolic disorders and are selected, for example, from antidiébetics, antiadipose
agents, antihypertensives and active compounds for treating and/or preventing
complications caused by or associated with diabetes.
5 Particularly suitable further pharmécologically active substances are:

All antidiabetics mentioned in chapter 12 of the Rote Liste 2001 ."‘Fhey may be
combined with the compounds of the formula | according to the invention in
particular for synerg.istic improvement of the effect. Administration of the active
10 compound combination may take place either by separate administration of the
active compounds to the patients or in the form of combination products in which a
plurality of active compounds are present in one pharmaceutic_:al preparation. Most
~of the active compounds listed below are disclosed in USP Dictionary of USAN
and International Drug Names, US Pharmacopeia, Rockville 2001.
15 Antidiabetics include insulin and insulin derivatives such as, for example, Lantus®
(see www.lantus.com) or HMR 1964, fast-acting insulins (see US 6,221,633),
-GLP-1 derivatives such as, for example, those disclosed in WO 98/08871 of Novo
- Nordisk A/S, and orally active hypoglycemic active compounds.
The orally active hypoglycemic active compounds include, preferably,
- 20 sulfonylureas, biguanidines, meglitinides, oxadiazolidinediones, thiazolidinediones,
glucosidase inhibitors, glucagon antagonists, GLP-1 agonists, potassium channel
openers such as, for example, those disclosed in WO 97/26265 and WO 99/03861
of Novo Nordisk A/S, insulin sensitizers, inhibitors of liver enzymes involved in the
stimulation of gluconeogenesis and/or glycogenolysis, modulators of glucose
25  uptake, compounds which alter lipid metabolism, such as antihyperiipidemic active’
compounds and antilipidemic active compounds, compounds which reduce food
intake, PPAR and PXR agonists and active compounds wh-ich act on the ATP-
dependent potassium channe! of the beta cells. |

30 . In one embodim'ent_ of the invention, the compounds of the formula | are
-administered in combination with an HMG-CoA reductase inhibitor such as
simvastatin, fluvastatin, pravastatin, lovastatin, atorv_astatin, cerivastatin,

rosuvastatin.




5 The conpound of the fornula Bis reacted with a conpound of the fornula C

in which n and mare each 0-5, givi ngza conpound of tﬂﬂzé@ggwlzger in
which RI, R2, R4, m n and X have the“neani ngs descri bed above. Here, a)

C s deprotonated at roomtenperature in an inert solvent such as

di met hyl f ormam de or tetrahydrofuran using sodi um hydride and then reacted
at about 70C with the 10 halide, or b) conponent Cis initially heated with
dibutyltin oxide in toluene on a water separator for a nunber of hours and

t hen, win horeldémbodinuént df rike hinvbatiomniteke, campoumdsf |afotHeddommdtai pdh@e B,

converted i.ntp E hy stirri at. roomtenperature for a nunber of hours. VO
o he Bamitkfassa i, cambibaith Hith AochelG SRR AssHBRAm NPT B A el b | 1

whi ch Yexhgphs Fa8Ribd &uabrice d into a conpound of the fornula F
i n which Rl,p%sm, R4, ’Rg], X ahaa@%ﬁg\%@he meani ngs descri bed above. To

forr®an ether bond, E is deprotonated, for exanple in a mxture of

di met hy| f or.mam d nd .tefrahydrofuran using a strong base such as Na
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converted into conmpounds of the fornula by drolyzing the ester

f unct i ofPsigldpzene minditagonee di TP WiGII262578ssi um hydroxi de in an al cohol
(ethanol, tert-butanol) and releasing the carboxylic acid group of the 25
formula | by acidification. This carboxylic acid group can be derivatized

by 1@ usirororey embddigteri oot ke dihodRtich, the domipblmis 6ER: BuldherfeR3 has
the neani ng described above. The conpounds of the fornula | act favorably
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e
In one embodiment of the invention, the compounds of the formula | are
15 administered in combination with a mixed PPAR alpha/gamma agonist such as, for
- example, GW 1536, AVE 8042, AVE 8134, AVE 0847, or as described in
| PCT/US 11833, PCT/US 11490, DE 10142734 4.

In one embodiment of the invention, the compounds of the formula | are
20 administered in combination with a fibrate such as, for example, fenofibrate,
clofibrate, bezafibrate.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with an MTP inhibitor such as, for example,
25. implitapide, BMS-201038, R-103757.

In one embodiment of the invention, the compounds of the formuia | are
administered in combination with bile acid adsorption inhibitor (see, for example,
US 6,245,744 or US 6,221,897} such as, for exampie, HMR 1741.

30 In one embodiment of the invention, the compounds of the formula | are
administered in combination with a CETP inhibitor such as, for exam_p!_e, JTT-705. |

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




30 concentration of trlglycerldes and they are suitable for preventing and
_ treating type Il diabetes and arteriosclerosis. The COPRHISS 088 be
adnmi ni stered al one or in conbination Wth one or nore 11 24 Fébruary 2006
further pharmacol ogically active substances which, for exanple, act
favorably on netabolic disorders and are selected for exanple, from

antidi a Lcs, tladl ase e t|h p ens|ves and active conpounds
for tre%?"In gﬁ%‘?é’? % @ﬁtfc?rhg" anBPyEﬁﬁr?éoﬁ @&té@&'sesbe&t Shodsafasd wit h
di abet eéxa;ﬁplga@hb@g{)@éﬂnmestébte%gt,glaf-,wt her pharmacol ogi cal ly active-
substances are. All "antidiabetics nentioned in chapter 12 of the Rote Liste

2001. They may be combined with the conmpounds of the fornula I according
to the ti ' rticul ar for syperqisti npr ment of the effect.
Adni ni sllt r aqt%ré r?g@?éc{?wgggcqf' @ée 18VED R'H? %&%‘?‘?‘&d H?ntg’? trf]%fk'@" I3 Ec?treei t her
by $epasdininigteradiins idoaibination v&:ﬂﬂﬁanaEDLVn%c@BfB?OiHﬂgéert fbéé‘@@@@@rﬁ‘ﬁz or in

the form of conbination products in ich a plurality of active’ coifpounds
are pr eB4s as,foberarpplgs hﬁﬂﬁmﬂbdﬂf\ﬁﬁ'@@@r ation. Mst of the active
corrpounds | i sted bel ow are disclosed in USP Dictionary of USAN and

I nternational Drug Names, US Pharnacopeia, Rockville 2001. 15 Anti di abet I CS

“incl udelni mhel iembsodiment Wi ﬂteiqﬁtré/rﬂtdnveﬁte's%h"tﬁb%ndgobf ethé”f&rﬁtuléraﬂtdl‘é r
(see wwwy Iant us.con) or HVR 1964, fast-acti ng i'nsulins (see US 6,221, 633),
i

CGLP- 1 RIMPISIPLRSK 1 eembinatipd withampl ACA holsbibitos cstshe dis, nfonOesanps 71 of
Nov@ '\Qfa%* lbeNV'S, and orally active hypoglycen c active conpounds. The
orally active hypoglycem ¢ active conpounds include, preferably,

In one embodiment of the invention, the compounds %f the formula | are
administered in combination with an antioxidant such as, for example,
OPC-14117.

15
In one embodiment of the invention, the compounds of the formula | are
administered in combination with a lipoprotein fipase inhibitor ‘such as, for
example, NO-1886.

20 In one embodiment of the invention, the compounds of the formula | are
administered in combination with an ATP citrate iyase inhibitor such as, for
example, $B-204990.

In one embodiment of the invention, the compounds of the formula | are
25 | administered in combination with a squalene synthetase inhibitor such as, for
example, BMS-188494.

In one embodiment of the invention, the compounds of the formuia | are
‘administered in combination with a lipoprotein(a) antagonist such as, for example,
30  Ci-1027 or nicotinic acid.

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

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




20 sul fonyl ureas, biguanidines, nmeglitinides, oxadiazolidi nedi ones,

t hi azol i di nedi ones, gl ucosidase inhibitors, glucagon ﬁ?péggﬂggbgs GP-1
agoni sts, potassium channel openers $4ich as, for exanpl e, those discl osed
~in WD 97/26265 and WD 99/03861 of Novo Nordisk A/'S, insulin sensitizers,
inhibitors of liver enzynes involved in the stinulation of gluconeogenesis

and/ or ' take.  C ounds whi ch
alter | %}5@8%3,[ a %ﬁ%ﬁg%@?h@%@@‘hﬁ%%@@ﬁﬁg%§F#Ee %Emlulﬁefanp(%onpounds and
anti | i piadeninisteaed iirv eombinzeivadsith peameunds whi ch reduce food intake, PPAR
and PXR agoni sts and active conpounds which act on the ATP- dependent

pot assi smradigent, tae sempayiads of tfarmubm basnadministatedbin t he i nventi on,

Bf
HVE Concp R W pistiiBHyien 26 6 10t BhaEle SoloPieifige, deriutisbiierac i n.

| ovast aglipizidet arglimsépitider, cerivastatin, rosuvastatin. 12 24 February 2006
I n one fnbodi menb a{mthe | nvention, the conpounds of the fornula | are

admi ni stfer @ i fMesrisnent: ithe &PMPONNERoPEsther HIrmula ot |reo@dministaredr insuch
as, for comtitato: ti Al ' i ﬁ@?ﬂ ' .1 n one enbodi nent of
the i nvgnt 1 on, ioﬁh%ﬁigr% uéniﬁgetgpgl't’l%g’ ‘?Jgk’e%g Hﬁé@@ﬂm*hi stered in

conbi nation with a PPAR ganma agoni st such as, for exanple, rosiglitazone,

P 0oL el ke 4352t G s T e
al pf@ agembiiatRHAtRE méQiinRIS IR £as, for example, repaglinide.

‘ in one embodiment, the compounds of the formula | are administered in
combination with a thiazolidinedione such as, for example, troglitazone,
ciglitazone, pioglitazone, rosiglitazone or the compounds dishélosed in
WO 97/41097 of Dr. Reddy’s Research Foundation, in particular

15 5-{[4-[(3.4-dihydro-3-methyl-4-oxo-2-quinazolinylmethoxy]phenyfmethyl]-
2 4-thiazolidinedione. _ | ‘
In one embodiment, the compbunds of the formula | are administered in
combination with an a-glucosidase inhibitor such as, for example, migfito! or-
acarbose.
20 Inone embodiment, the compounds of the formula | are administered in
| combination with an active compound which aéts on the ATP-dependent
potassium channel of the beta cells, such as, for example, tolbutamide,
glibenclamide, glipizide, glimepiride or repaglinide.
. In one embodiment, the compounds of the formula | are administered in
25  combination with more than one of the aforementioned compounds, for example in
- combination with a sulfonylurea and metformin, a sulfonylurea and acarbose,
repaglinide and metformin, insulin and a sulfonylurea, insulin and metformin,
insulin and froglitazone, insulin and lovastatin, etc.

30  In a further embodiment, the compounds of the formula! are administered in
combinat_ion with CART modulators (see "Cocaine-amphetamine-reguiated
transcript influences energy metabolism, anxiety and gastric emptying in mice"
Asakawa, A, et al., M.:Hormone and Metabolic Research (2001), 33(9), 554-558),




GW 9578, GW 7647. In one enbodi nent of the invention, the conpounds of the

formula | are 15 adm nistered in conbination with a nmxegGRAREPha/ gamma
agoni st such as, for exanple, GN153615AVE 8042, AVE 8134, AVE 0847, or as

described in PCT/US 11833, PCT/US 11490, DE 10142734.4. In one embodi nent

of the invention, the conpounds of the formula | are 20 admnistered in

conbi nat,| wth a e such s for exanple, fenofibrate, clofibrate,
bezaf i 'blt’\‘;lgg ‘?Wagﬂ%ls*érmgfte et - ri{Aamipaquinazolinodylamine)roethyfe
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acid salt (WO 00/63208)); TNF agonlsts CRF antagonists (for example [2-methyl-
10 9-(2,4,6-trimethylphenyl}-9H-1,3,9-triazafluoren-4-yildipropylamine
(WO 00/66585)), CRF BP antagonists (for example urocortin), urocortin agonists,
B3 agonists (for example 1-(4-chloro-3-methéneguIfonylmethylphenyl)-
2-[2-(2,3-dimethyl-1H-indol-6-yloxy)ethylamino]ethanol hydrochioride
(WO 01/83451)), MSH (melanocyte—stimd!ating hormone) agonists, CCK-A
15 agonists (for example {2-[4~(4-chloro-2,5-dimethoxyphenyl)-5-(2-cyclohexylethyl)-
thiazol-2-ylcarbamoyl]-5,7-dimethylindol-1-yl}acetic acid triﬂuoroace.tic acid salt
(WO 99/15525)); 'serotonin reuptake inhibitors (for example dexfenfluramine),
mixed serotoninergic and noradrenergic compounds (for example WO 00/71549),
SHT agonists (for example 1-(3-ethylbenzofuran-7-yl)piperazine oxalic acid salt
20 (WO 01/09111)), bombesin agonists, galanin antagonists, growth hormone (for
example human growth hormone), growth-hormone-releasing compounds
(tert-butyl 6-benzyloxy-1-(2-diisopropylaminoethylcarbamoyt)-3,4-dihydro-
1H-isoquinoline-2-carboxylate (WO 01/85695)), TRH agonists (see, for example,
EP 0462 884), decoupling protein 2 or 3 modulators, leptin agonists (see, for
25 example, Lee, DanietW.; 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.
30 | _
' In one embodiment of the invention, the other active compound is leptin; see, for
example, "Perspectives in the therapeutic use of leptin", Salvador, Javier;

Gomez-Ambrosi, Javiér; Fruhbeck, Gema, Expert Opinion on Pharmacotherapy




such as, for exanmple, HW I 171, HWVR1586. |In one enbodi nent of the

i nvention, the conpounds of the forrrulg | are adm ni sjgrestubdy 200801 nation
wi th an ACAT inhibitor such as, for e>1 nple, 10 avasim be. In one

enbodi mrent of the invention, the conpounds of the fornmula I are

adm nistered in conbination with an antioxi dant such as, for exanpl e,

- OPC 141%2’@01@2(10(}9%1511132@ ment of the invention, the conpounds of the
a

formula | are mnistered in conmbination with a |ipoprotein |ipase

i nhi bitor such as, for exanple, NO 1886. 20 In one enbodi nment of the

i nventi gn, n of. the formula | are adm,nistered in conbination
Wit h an%p%ﬁpﬁ@%"#@&@g St 3511V, colurapngCs dexpmpbStaming Ofsp 204990, I n
one enbeghpmitamide.t he i nvention, the conpounds of the formula | are 25

adm ni stered in conbination with a squal ene synthetase inhibitor such as,
for 5exdnene emprpslimest.dhe otherantiveaesparmnst is éenfluramine endéxfenfledamioenpounds

f the f : I pi_st.er J. ombination wth.a |ipoprotein(a
gnt aggnil@[a r@h@ﬁ}%@b%p gy exg'i?pclgtg,eng%V%(ﬁgQTBQl‘}n%fS ﬂpl\é%"'t"ﬂmec acl?i 8 In ogle)
enbodi.mimoneferhbedimang the @thert ditive @ppoid 9lorlidigt, formula | are

adm nijsﬁered in combination with a |ipase inhibitor such as, for exanple,
orl i st aif opg embodiment, the other active compound is mazindol or phentermine.

10. In one embodiment, the compounds of the formulal are administered in

combination with dietary fiber materials, preferably insoluble dietary fiber materials

(see, for example, carob/Caromax® (Zunft H J; et al., Carob pulp preparation for

treatment of hypercholesterolemia, ADVANCES N THEI%APY(ZOO’% Sep-Oct),

18(5), 230-6). Caromax is a carob-containing product from Nutrinova, Nutrition

15 Specialties & Food Ingredients GmbH, industriepark Hochst,

o 65926 Frankfurt/Main. Combination with Caromax® is possible in one preparation
or by separate administration of compounds of the formulal and Caromax®.

Caromax® can moreover be administered in the form of foodstuffs sucﬁ as, for

example, in bakery products or muesli bars.

20 It is self-evident that any suitable combination of the compounds of the invention

with one or more of the aforementioned compounds and optionally one or more

other pharmacologically active substances is regarded as falling within the
protection conferred by the present invention. - '
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00/.6658ppar-HFRABReaHiGIBgREFpocEESEs arPpRIcesseoarsdulatbd byrreceptorsiongoni st s,
combinations of receptors which react to the PPAR receptoriigands described in

this patent. These processes include, for example, plasma lipid transport and fatty
15  acid catabolism, regulation of insutin sensitivity and blood glucose levels involved
in hypoglycemia/hyperinsulinism (caused, for example, by functional disorders of
the pancrease beta-cells, insulin-secreting tumors and/or autoimmune
hypoglycemia bwing to autoantibodies against insulin, the insulin reéeptor or
autoantibodies having a stimulating action on pancrease beta-cells), macrophage
20 differentiation resulting in the formation of atherosclerotic plagues, in inflammable
reactions, carcinogenesis, hyperplasia or adipocyte differentiation.
Adiposity is an excessive buildup of fatty tissue. Recent investigations in this field
have shown that PPARY plays a central role in'gene expression and differentiation
of adipocytes. Excess fatty tissue is associated with the development of serious

25  disorders such as, for example, non-insulin-dependent diabetis mellitus (NIDDM),
hyperténsion, disorders of the coronary arteries, hyperlipidemia, adipbsity and
certain malignant syndromes. The adipocytes can, by fbrming tumaor necrosis

~ factor a (TNFa) and other molecules, also have an effect on glucose homeostasis.
Non-insulin-dependent diabetes mellitus (NIDDM) or type |i diabetes is the more |
30 frequent form of diabetes. About 90-95% of hyperglycemia patients suffer from this
| form of the disease. What is present in NIDDM is apparently a reduction ofthe
mass of the beta cells of the pancreas, a number of different disorders of insulin

secretion or reduced insulin sensitivity of the tissue. The sy_mptom's of this form of
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that the glucose-induced insulin secretion decreases, resulting in a deterioration of

..glucose homeostasis and finally in the development of manifest diabetes.

~ Hyperinsulinemia is likewise associated with insulin resistance,
15 hypertriglyceridemia and increased plasma concentrations of low-density
- lipoproteins. Insulin resistance and hyperinsulinemia combined with these
" metabolic disordefs is called “syndrome X" and is strongly associated with an
_ increased risk of hypertension and disorders of the coronary arteries.
_ Metformin is known to the person skilled in the art as an agent for tréating diabetes
20 in humans (US patent No. 3,174,801). The primary action of metformin is reduced
formation of glucose in the liver. As is known, Troglitazone® acts primarily by
improving the ability of skeletal muscles to react to insulin and to take up glucose.
It is known that a combination therapy of metformin and Troglitazone can be used
| for treating diabetes-associated disorders (DDT 3:79-88, 1998).
25 It_has been observed that PPARYy activators, in particular Troglitazone®, convert
- cancerous tissue in liposarcoma (fat tumors) into normal cells
(PNAS 96:3951-3956, 1999). Furthermore, it has been proposed that PPARy
activators may be of benefit in the treatment of breast cancer and intestinal cancer
(PNAS 95:8806-881 1, 1998, Nature Medicine 4:1046-1052, 1998).
30 In addition, PPARV activators such as, for exémple, Troglitazone® have also 'been
- used for treating polycystic ovarial syndrome (PCQ). This syndrbme, which occurs
in women, is characterized by chronic an_ovulation and hyperandrogenism. Women
with this syndrome frequently also suffer from insulin resistance and an increased
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10 Peroxisomes are cellular organelles involved in the control of the redox potential

and oxidative stress in celis by metabolizing a large number of substrates such as,
for example, hydrogen peroxide. A number of disorders are associated with
oxidative stress. Thus, for example, inflammable reactions t: fissue damage,

| pathogenesis of emphysemia, ischemia-associated organ damage (shock),

15 doxorubicin-induced heart damage, drug-induced hepatotoxicity, atherosclerosis
and lung damage caused by hyperoxia are in each case associated with the
formation of reactive oxygen species and changes of the reductive capability of the
cell. Accordingly, it has been proposed that PPAR« activators regulate inter alia

, the redox potential and the oxidative stress in cells and may be useful for treating

20 these disorders (Poynter et al., J. Biol. Chem. 273, 32833-41, 1998).

It has also been found that PPARa agonists inhibit NF«B-mediated transcription
and thus modulate various inflammatory reactions, such as, for example, the
enzyme paths of inducible nitrous oxide synthase (NOS) and cyclooxygenase-2
(COX-2) (Pineda-Torra, I. et al., 1999, Curr. Opinion in Lipidology, 10, 151-9) and

25  can therefore be used for therapeutic interventions in a iarge number of different
inflammatory diseases and other pathological conditions (Colville-Nash et al.,
Journal of Immunology, 161, 978-84, 1998; Staels et al, Nature, 393, 790-3, 1998).
Peroxisome proliferators activate PPAR which, in turn, act as transcription factors _
and cause differentiation, cell growth and proliferaﬁon of peroxisomes. It is also

30 presumed that PPAR activators play a role in hyperplasia and carcinogenesis and

“change the enzymatic properties of animal cells such as, for example, rodent cells;
however, these PPAR aétivators appear to have only minimal negative effects on
human cells (Green, Biochem. Pharm, 43(3):393, 1992). Activation of PPAR leads
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- furthernore relates to the use of conpounds of the forﬁw#@mba,?@@%their
phar maceuti cal conpositions as PPAR | Pgand receptor binders. The PPAR

| i gand receptor binders according to the invention are suitable for use as

agoni sts or antagonists of the PPAR receptor.

Per oxi s me-rgrpl.i ferator-activated receptors_ (PPAR) can be divided into the

three RiBIgPiNEIeaRS Of saRtBa-Hdtaptyhtgns sgrancreedalase.by different
b b Bt ' . D67 271 In
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processes nodul ated by receptors or conbinations of rec¢eptors which react
to the RARAR Heic &G oBI146SIHBS T d99P). Rithrimacoldyical RRAR.aclivaers sudresses

i nclude, for exanple. plasne.lipid transport, and fatty 15 acjd catabolism
regul at fct{r?"@f"ﬁﬁg'%f‘f)ﬂb'%é%s‘fq‘? ‘W@F"y gﬁﬁgg'iﬂzﬁ@cﬂ‘dgt?%?@tﬁé\fﬁlhge‘fvﬁ@ol ved in
hypog! yrRaivakdivRRS cBAsHERIBIETé GRMRADT ﬁ!&ém&%ﬁ%é@ridé&yariw@}dd@réie di sorders
of the pancrease beta-cells, Insulin-secreti tunors and/ or aut oi nmune -
-reduction of LDL cholesterol, and they are used, in particular, for treating
10  hypertriglyceridemia, hyperlipidemia and adiposity. It is known that PPARa is also
involved in inflammatory disorders (Schoonjans, K., Current Opinion in Lipidology,
8, 159-66, 1997).

- The human nuclear receptor PPARD has been cloned from a cDNA library of

h=

human osteosarcoma cells and is described completely in A. Schmidt et al.,
15 - Molecular Endocrinology, 6:1634-1641 (1992). The contents of this article are
o hereby incorporated by reference into the present patent application. It may be
pointed out that in the literature PPARS is also referred to as PPARPB and as
NUCH, but all of these names refer to the same receptor. Thus, in A. Schmidt ét
al., Molecular Endocrinology, 6:1634-1641, 1992, for example, the receptor is
20  referred to as NUC1. PPARD is found both in embryonal and in adult tissue. It has -
been reported that this receptor is involved in the regulation of the expression of
some fat-specific genes and therefore plays a role in the process of adipogenesis
(Amri, E. et al., J. Biol. Chem. 270, 2367-71, 1995).
- . ltis known that atherosclerotic disorders are caused by a number of factors such
- 25 ~ as, for example, hypertension, diabetes, low concentrations of high-density
lipoproteins (HDL) and high concentrations of low-density lipoproteins (LDL). In
“addition to-reducing the risks by acting on the concentration of the plasma lipids
and other risk factors, PPARa agonists have direct atheroprotective actions -
(Frick, M.H. et al., 1997, Circulation 96:2137-2143, de Faire et al., 1997,
30 Cardiovasc. Drugs Ther. 11 Suppl. 1:257-63). _
It has recently been found that PPARS agonists are useful for increasing HDL leve!
and are therefore suitable for treating atherosclerotic disorders (Leibowitz et al.,
WO/9728149). Atherosclerotic disorders include vascular disorders, coronary
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_of |nsuI|n is one of the main features of non-insulin- dependent di abetes
( NI DDM) Although paraxyspieielferajomniackuing fibrateshgnd fatty acids Btivate the

- transciptory activity of PPARs, only prostaglandin J, derivatives such as the
arachidonic metabolite 15-deoxy-delta'®, 14-prostaglandin J?(15d-PGJ2) have
been identified as natural ligands specific for the PPARy subtype which also binds

15 to thiazolidinediones. This prostaglandin activates PPARy-dependent

“adipogenesis, but activates PPARa only at high concentrations (Formann,
Tontonoz, Chen, Brun, Spiegelman, Evans, Cell, 83:803-812, 1995; Kliewer,
Lenhard, Wilson, Patel, Morris, Lehmann, Cell, 83:813-819, 1995). This is a further
indication that the subtypes of the PPAR family differ in their pharmacological

20 reaction to ligands.
From this, it can be concluded that compounds. which activate PPARa or both
PPARa and PPARYy have to be effective hypotriglyceridemic drugs which can be
used fer treating atherosclerosis-associated dislipidemia, non-insulin-dependent
. diabetes mellitus, syndrome X (Staels, B. et al., Curr. Pharm. Des., 3 (1), 1-4
25 (1997)) and familial combined hypetlipidemia (FCH). Syndrome X is the syndrome
which is characterized by a first insulin-resistant stage which causes
hyperinsulinemia, dyslipidemia and reduced glucose tolerance and which can
progress to non-insulin-dependent diabetes mellitus (type il diabetes) :
characterized by hyperglycemia. FCH is characterized by hypercholesterolemia
30  and hypertriglyceridemia in the same patient and in the same family. _
The present invention relates to compounds of the formulal suitable for
- modulating PPAR receptors and for a number of other related pharmaceutlcal

appltcat;ons
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tlssue difichl pRREAES 0BT Gpth Lipiasr §2: 20010 228L84) cel I's (PNAS 96: 3951- 3956,
1999). Furthernore, it has been proposed that PPARy activators may be of

benefit in the treatnment of breast cancer and intestjnal cancer
The activity of the compounds was tested as foliows:

15 To analyze the effectiveness of substances which bind to human PPARq,
activating it in agonistic manner, a stable transfected HEK cell line (HEK = human
embryo kidney) designated here as “PPARa reporter cell line” is used.

The activity of PPARa agonists is determined in a three-day test, described below:

- 20  The PPARa reporter cell line is cultivated up to 80% 'conﬂuence in DMEM medium
' (# 41965-039, Life Technologies) with the following additives: 10% cs-FCS (fetal
calf serum, #SH~30068.03, Hyclone), antibiotics '(0.5 mg/mi of zeozin [#R250-01,
Invitrogen], 0.5 mg/m! of G418 [#10131-019, Life Technologies], 1% pe__niciilin
streptomycin solution [#15140-031, Life Technologies]) and 2 mM of L-glutamine
25 (#25030-032, Life Technologies). Cultivation is carried out in standard cell culture
i ~ bottles (# 33111, Becton Dickinson) in a cell culture incubator at 37°C and 5%
CO,. The 80% confluent cells are washed once with 30 ml of PBS (#14190-094,
Life Technologies), treated with 2ml of trypsin solution (#2530_0-054, Life
: Technologieé) at 37°C for 2 min, taken up in 5 ml of the medium described above
30 and counted in a cell counter. After dilution to 500 000 cells/ml, in each case
100 000 cells are sown into each well of a 96-well microtiter plate having a clear
ptastic boftom (#3610, Coming Costar). The plates are incubated in a cell
incubator at 37°C and 5% CO, for24 h. | |
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oxi dative stress 1n cells by netabolizing a | arge nunber of substrates such
as, fon eaksufstancasyaicoysirallydestedoat 1 Adifientrtr caricedtrationks (£0 ave 33 gbti at ed

darmge. | AT RS TET uM iBrs el TOTEME 0h8es 2EECY o 4es bitbiadye ="
(shtk) and 0.000PEN)I Sdtei psteae dompalhdslairaaestedr mdcomidiitefioReRabes @fi city,
atheroscl erosis —and Iun? damage caused by hyperoxia are In each case
associ afrem Wwwivhta HepM or 7100 nM to 1 pM. From each well, the medium of the PPARx
reporter cell line sown on day 1 is completely removed by aspiration, and
immediately, the test substances diluted in medium are add:d to the cells. Dilution
and addition of the substances can be carried out using a robot (Beckman Biomek
15 2000). The end volume of the test substances diluted in medium is 100 gl per well
of a 96-well plate. The DMSO concentration in the assay is always below 0.1% viv
to prevent cytotoxic effects of the solvent. '
To demonstrate that the assay is working in each individual plate, a standard
PPARa agonist, which is also diluted to 11 different concentrations, is added to
- 20 each plate. The test plates are incubated in an incubator at 37°C and 5% CO, for

24 h.

The PPAR« receptor cells treated with the test substances are removed from the
25 incubator and frozen at -20°C for 1 h to improve cell lysis. After the plates have
thawed (thawing at room temperature for at least 30 min), 50 ¢4l of buffer 1
(Luc-Screen kit #L.S1000, PE Biosystems Tropix) are pipetted into each well and
the plates are then transferred into an apparatus for measuring luminescence,
fitted with a pipetﬁhg unit (Luminoscan Ascent, LabSystems). The luciferase
30 reaction in the measurement apparatus is started by pipetting 50 1 of buffer 2
{Luc-Screen kit #.S1000, PE Biosystems Tropix) into each well of the 96-well
plate. Addition of buffer to the individual wells is carried out in defined and identical
time intervals following the instructions of the manufacturer (LabSystems). Al




formati on of reactive oxygen species and changes of the reductive :
capability of the cell. Accordingly, it has been propgseghlagtzo868ARY
activators regulate inter alia the r28lox potential and the oxidative
stress in cells and may be useful for treating 20 these di sorders (Poynter
et al., J. Biol. Chem 273, 32833-4.1, 1998). It has al so been found that
PPARy agoni ?ts i nhi bit NFKB-nedi ated transcription and thus nodul ate

vari ous SAAiRIeHAR BegsHeesexasty 16smivalier addiioreebbyffer 2.tMeasuramant time hs of

i nduci bl; [ ' synt hase (NOS) and cycl ooxygenase-2 (COX-2)

(Pi neda-’#ggrsg?%:éfsgﬁpg% , 1999, Curr. Opinion in Lipidology, 10, 151-9) and
.25 can therefore be used for therapeutic interventions in a |arge nunber
of different .inflamuatory di seases and ot her pathol ogi cal conditions
(Colville-Nash et al., Journal of Inmunology, 161, 978-84, 1998; Staels et
at, #lat , , roxi g 0 i PAR

whi cghljEl Tr?%t%rraﬁé dgé?%;?w% %?ﬁgiﬁ?%fﬁoﬂé?% gﬁgﬁégéc@tesé'_%m é%r}/%&r]ﬁtgﬁ&on,

cel | gr dictosafiExsebfilef Erserantivity cppresxarsbBEEs, vdalljeis%ralcamu@e@ﬁsmc?mfé t hat
PPAR acti vat or E:I.a a r.olg i.N %Fer@r asifg and carci nog&nesi S an change
the enzPfHPE %’r quo&%lng o i Ingructignsofdheimanutacirerilia®Sle, rodent

- cells; however, these PPAR activators appear to have only m ni mal negative

effects_on human cells (Geen, Biochem Pharm 43(3):393, 1992).
Acti vat iTBe EBURCAR theydstivity 2f tiFe monepour@isoef the fomapad actording doothe

gamm- g i nd -catal ase. PPARa is activated by a nunber
of rT;!Qdi Wegﬂ%ﬁ' ﬁ'}é E@?g?'gi?tgé?ﬁﬁ@w‘f'ong-chai n fatty acids and is involved in
the stimulation of n-oxidation of fatty acids in tissues such as liver,
heart, skeletal muscle and brown fatty tissue (lIssemann and G een, ibid.;

Table | -
Example No. EC50 PPARc. [nM]
| 1
1l . 0.3
v 0.3
Y | 4
X 0.5
XIX | 16
XXIV | - 0.9
XXV 13
XXV 14
XXIX 32
XXX : 0.97
XXXV 0.82
XXXVI 0.62
XXXVHI 0.57
XLl 0.6
XLl _ ' 0.58
XLIV ' ©0.93
XLV , 10
XLVI - 0.56

i 14




5.Beck,et_ al., Proc. R Soc. Lond. 247:83-87, 1992; Gottlicher et al.,
Proc. Natl. Acad. Sci. USA 89:4653-4657, 1992). Pharrrapi: L&R 2006

PPARa: acti vators such as, for exanpl Zg fenofi brate, ?of&gr al'?e
genfibrozil and bezafibrate aro |ikewi se involved in the considerable
reduction of plasma triglycerides and a noderate reduction of LDL

chol est o?ﬁﬁ t dif

- hypert r:F{;f%lyceirﬁlgﬂtetrfn[ta)a(i"lr){t y'se'?j'ﬁ%grtﬁée% a aélu dgf glgé ? élmt"]“? i é&% t’? htae PPARa
i s al soinvemtiohVvastiviate ithé | RPARGOfacapte tHas Seffe‘a,@hgo Qhard@ou!ﬂ?r toCullirnealty
Opinion in Ljpidology, 8, 159-66, 1997). vl~ The human nuclear receptor
PPARG hai§ed dbrates on dawerningrohthednalycesarapneentratiomin e @esnisoblEees &N s and

i s descr t C r I ogy,
6: 1634- fggﬁﬁj g%ﬁ '%JHéhcon %Itsslbg?‘g{%ﬁ\snegdrbﬁhgl a5 éeegﬂb?g‘}g&ggfcééé%gr ated
by rgf emmmacnbguddnei?@swent Muktpnt Nap s, lwm 08 Kbtst@rayetbel Raies eof out
that in _the literature is also referred RP and as NUCI, but

all of ﬁlf’e%%s imheaith @ﬂéﬂl%ﬁ&%é‘%ﬂd@ﬁ Mlp (8P, 25%%\’ EDHOAI Rigeda gt akt  al .
Mol I 20
r ef g(r:lrjed to as h@%"%&h%cl S égirgéé%toﬁ%m fr ’}S%'ﬁﬂ?'l' é)tn%i g(g&ﬁ'% rs!sae

It has practice; Spor Opith itipiaiol 12] 200 @4Bt254). s i nvol ved in the regul ation of
the expression of sone fat-specific genes and therefore plays a role in

the process of adi pogenesis (Amri, E et al. . Biol. Chem 270, 2367-71,
19989 - frhe éce{fﬁ % dibesH b@iohﬁé@r%'t%ﬁﬂ&ét?at@'tﬁ@ﬁﬁ@érgqcﬁﬁfb%u?@\mﬁ%gt [nitthgnimoer of
factors such as, for exanple, hypertension, etes

concent Thei measwredhhgmngmmmtspr dacpumasutmmporotsum pajrarehingorestastand,at i ons
of | ow densi tﬁé ldeD P,roter nsh (alf
in"'geéneral, depend on the heating rate

k=

Example |

15
oo g!
F&NLO °¥/?\
| 6 07 “OH

3-[2-(4-Fluorophenyl)oxazol-4-ylmethoxy]cyclohexanol 3

20 1

- With ice-cooling, initially 2.25 g of an 80 percent suspension of sodium hydride
and then 5.8 g of 1,3-cyclohexanediol are added to a mixture of 50 ml of
dimethylformamide and 50 ml of tetrahydrofuren. The mixture is stirred at about

25 25°C for 3 hours. 10.5g of 4-chloromethyl-2-(4-ﬂuoroph_enyl)oxazole (1) is then
added, the mixture is heated at 70°C and the reaction is monitored by thin-layer




addition to-reducing the risks by acting on the concentration of the plasma
lipids and other risk factors, PPARa agonists have di bgebp@bResder ot ective
actions (Frick, MH et al., 1997, Grculation 96:2137-2143, "de Faire et
al ., 1997, 30 Cardiovasc. Dr ugs Ther 11 Suppl. 1:257-63). It has recently
been found that, PPAR6 agoni sts are usef%?l for increasing HDL level and are
therefore sui tabl e for treating atherosclerotic disorders. (Leibowitz et
at . WO 9728149) . - At heroscl erotic disorders include vascul ar di sorders,

cor onary hrarafgbanlyt ABOAR adlidn Has BASRI, (e FARIRYBSIEN irlh R and
di sorders of t%ﬁcg%cfypggegﬁl vessel s. Coronar heart di sease |ncI es deat h
by coronardhé nyestatedi e Oﬁgﬁﬂﬁ’rméls@rﬂsaﬁ?ﬁp&f@fﬁdr@ﬁ ydﬂed and

r evascul argonebhtedted @fdebfew@%ﬁlé & pdtift %ﬁssdldécgﬂﬁﬁy 115-%&

henor r hagi ¢ farcts and transient |sc em c at e% ar e
i nvol ved i(ft Wﬂéc%fqlﬁ}'ﬁﬁpbﬁﬂed’f 14%i pbsygweslithé aleaiol atas.)mnaom G@Hwﬁto,-pl ay

any roge i(po{. Qgp@gl(@glgaég? of HHjer oxysome proliferation in the liver.

Activation of ntri utes to adi pocyte differentiation by activating

t he adi pocyte-specific gene expression (Lehmann, More, Smth-diver,

- Wl kison, Méthyl son, EKBemEluorobheRiRixazdeyin JASR3s 95). The
DNA sequence% Eg 10, E?;%?AIl'ngPAI:\?ybhsu %Hypes areefjhéz,(gjfl bed yl@a%%ﬁ%hg%%t et al.
BBRC 224, f Al t hough peroxysone proliferators including

-fibrates and fatty aci ds activate the transciptory activity of PPARs, only
prostagl andin J2 derivatives such as the arachidonic nmetabolite

15- deoxy-del tal2, 14- A have been identified as
~natural |igands sp ’S\\ h al so bi nds .
. N 7 ‘

With ice-cooling, 0.3 g of a sodium hydride suspension (80%) are introduced info a
mixture of 10ml of dimethylfonnaﬁiide and 20ml of tetrahydrofuran. 1g of
| alcohol 3. in § ml of tetrahydrofuran is then added, and the mixture is stired at
- 15" reem temperature.for 1 hour. 0.8 g of bromide-ti' is then added, and the wiixture is
stirred at room temperature and with monitoring by TLC for 3-5 hours until the-
oonvemlon is substanttally complete. The mixture- is poured linto: ice-wafer and
. extracted repeatedly with ethyl acetate, the organic phase is washed- with a little
water, dried over sodium sulfate and concentrated under reduced pressure, and
20 fthe fesidue  is purified by silica gel . chromatogfaphy (ethyl

- acetatein-heptane = 1:2). This gives thé methyl ester’d as an oil.

' CastooFNOs (453.52) MS(ESI): 454 (M +H')




15 to thiazolidinediones. This prostaglandi n activates PPARy-dependent
adi pogenesis, but activates PPARa only at hi gh concentsftigisry(doosmann
Tontonoz, Chen, Brun, Spiegel man, Evans, Cell, 83:803-812, 1995; Kl iewer,
Lenhard, WIson, Patel, Mrris, Lehmann, Cell, 83:813-819, 1995). This is a
further indication that the .subtypes of the PPAR family differ in their
phar macol ogi cal 20 reaction to ligands28&romthis, it can be concluded that
conmpounds whi ch activate PPARa-or both PPARa and PPARy have to be
ef fective hypotriglyceridem c drugs which can be used for treating
at heroscl e i 1P Me) } non |nsuI|n d endent di abetes
ol 11 e, ot ae b B RS R RS Bieti iy bezoiiacs 4. 25
(2997)) and fanilial conbined hyper | i pi dem a (FC}D Syndrone X is the
syndrome which is characterized by a first.insulin-resistant stage which
i dem a and reduced gl ucose tol erance and

.causes hyperinsiy_i. enla dyslip
whi ch can progr:ss 0 non- |nsuIJ -fabetes mellitus (type 11
di abet es) . adterd zedh by hypepolycenla
p I3 l . a Y

|s_character|zed by

hyperchols ia 30 ano ’ The Sane patient and- in
t he sane . The present |nvent|o rel ats to conpounds of the formula
I ‘suit &5l e ¥t nmodul atgng PPAR receptOFS akg for a nunber of other

rel ated pharnmaceutical -~ applications.: 3 92 Fégruary 2006 :The conpounds of
the formula | are suitable in parthuIar for treating dyslipidem a,
~insulin resistance, type | and type 11 di abetes, disturbed gl ucose
tol erance, Q- A ' '

- HO” Yo
2gof ester § are heated at reflux in 150 mi of tert-butanol and 24 mt of 50 percent
aqueous pbtass_ium hydroxide -solution for 6 hours. 4/5 of the butanol is removed
under. reduced pressure and:the mixture. is diluted with water and acidified with

-ioe—oooling The product Is exdracted with dichloromethane, difed aver soditim

: sutfate and. coricentrated under_reduced pressure; - giving; -by -filtration of the

residue through silicas gel (CHClafMeOH = 20:1 ), the acid 6: CststNOs (432.42)
MS(EST): 433 (M + HY).

_'Example it

o ' . 6b

: 2{(4-Fluorephenyi)-4-iodomethyloxazole 2 B -




'syndrone X, obesity, eating disorders, thronboses, inflanmations, : _
cardiomyopathy and for protecting beta-cells and protesgj F@&uﬁﬂ@d@ét fatty
acid oxidation (see, for exanple, Je&#h-Charles Fruchart, Bart Staels and
Patrick Duriez: PPARS, Mtabolic D sease and Atherosclerosis,

Phar macol ogi cal Research, Vol. 44, No. 5, 2001; Sander Kersten, Beatrice
Des vergne & Walter \hli: Roles of PPARs in health and di sease, NATURE,
VOL 405, 25 2000% nes Pineda Torra, Gulia Chinetti, Caroline Duval,
Jean- Chdrt= Jlg\ﬁgrt 10 Stael s: Peroxisome proliferator-activated
receptors: 1 ' ti-dnal control to clinical practice, Curr Opin

Li pi dol 12: 2001,2245-254). The activity of the conpounds was tested as

follows: 1W15 To analyze the effectiveness of substances which bind to
human PRARKO°Gacdilvtat (18§ mmdlh afgerfiuarobenzeamide, andst3dg e(t23amsidrtafd HEK

[T T J = tvo, Ki desi gnat ed her s ~ PPARa orter
coll | i SR oRE ar B0y h AREYAnseiae 07| € SoNart /37 2 howsa Affera
t hr ee- deyolirgsto rodes eemberhtind, ane [FOdddtes RRESIVEERPDEOMICSEE bihlyi Beetate.
cultivated up to 80% confluence in DVEM nmedi um (# 41965-039, Life

Teckhol bBisesPlufippnist giutest (vith P01k afi ndeptans, and PesshdctRtimesamithser um

Ui £ oss otog MG ARtiorE Yole wAih S inielby BoBBRA Y BEpNog ol
peni ci | ana thesfiltenianhigcthen swdsitddowitth Q@Glﬁlﬁbﬂﬁhepldnbmtﬁ?lcéﬁmél_@g(u.eﬁ] Yhand 2 mv
of L-gl utam ned125. %#25 30-032, Life Technologies). Cultivation is carried
out in SRUFRISFIRed offy giving 4198@9@@'1%23@1&@03@@%)9)@2@1@ hesngruta a cel |
cul tur epiagHDatRg ]183‘% E%af?gﬁgﬁ 9%?@0@?9? acdt¥heS Qe h! dath SR {h%n?éc?dé’éﬁs hed

once with 30 m o
- 10 The mixture is then heated at reflux for 16 hours, most gf the solvent is then

removed ‘and the solid residue is suspended in 200 mi of n-heptane/ethyl acetate
{(1:1) and filtered through 200 ml of silica gel. The precipitate is washed with
500 ml of n-heptanefethyl acetate (1:1), and the organic phase is concentrated. On
concentration, the iodide2 begins fo crystalize as white crystals. TLC

15 n-heptane/ethyl acetate (6:1) Rf = 0.4 for 2 and Ry = 0.35 for 1. CqoH7FINO
(303.08) MS(ESI): 304 (M + H).

3a (cis) and 3b (trans)
20
10.8 g (93.1 mmol) of cis/trans-1,3-cyclohexanediol and 15.4 g (61.8 mmol) of
dibutyitin oxide are heated in. 800 mi of toluene on a water separator for 5 hours.
400 ml of toluene are distilled off, and the mixture is then allowed to cool to room
temperature, and 280 m! of dry DMF, 15 g (49.5 mmol)of 2 and 12.7 g (80.1 mmol)
25 of dry CsF are then added succéssively. The heterogeneous mixture is stirred at
room temperature for 20 hours (TLC contro! starting material 2). 200 mi of ethyl
acetate'are added, and the mixture is washed three times with saturated NaCl
solution. The organic phase is filtered through 150 ml of silica gel and




Life Technologies), treated with 2 ml of trypsin solution (#25300-054, Life
Technol ogies) at 37C for 2 mn, taken:?dlp in 5 n of thes pastlamnodescri bed
above 30 and counted in a cell counter. After dilution to 500 000 cells/m,
in each case 100 000 cells are sown into each well of a 96-well mcrotiter
pl ate having a clear plastic bottom (#3610, Corning Costar). The pl ates

ar e i ncpgrédiliated. FoliSWing iZaeitioRt of rﬂheﬁ%ﬁe?éiﬂyﬁ% Fe (811 )',Zghé‘-re%ll@@/g%‘l
February. 2006 The PPARaagonists to be tested are di solved in L at. a
concent caystallizest FugheM rethistalizadion duirat neveptanefethyl edcdtatePigives -tRed- f r ee

DMEM nedi u #21063- 029, .Life Technal qgi es) .to l.ch 5% of. cs-FCS .
(ot soBidills, SAHIRIHRAT cisanBnbSigieh Hieniihabts, S8 scalstiofeas 3B is
Technol ghisisad #tintthe matidbiiQidresftél E6AhtARRAM bR LHIBMRIogragryi Tocof the
cells" (zeozin, (418, {)enl cillin and stre tor%@c)l n) had beén added. Test

f

subs? anBdiepiane/gthyhlacptatedf €. By 3a{cis) 1 &bns Boritrans) wt0.3nS1¢HBFNQ: 3. 3
M1 Ondo . 033 pM 0.01/jM 0.0033 NM 0.001 prM
b 0282 W0 Hhore b | Pt

0. 00033 re potent conpounds are tested in
concentration ranges of from1l prMto 10 pMor 100 nMto 1 pM From each
wel |, the nedium of the PPARa  reporter cell |ine sown on day 1 is

conpl et &h§ PARFRfc8NBYLIQEEIS 32 | isnserafated biyeahisale HPLG. hEhe edextrnptatemices

di | ut edydyn Rl 04t I | ' gh .t he
subst ang e EROHB T ad ERES Fikt, RAIGREM 5y 41 bl T L™ 57, "
endiOvol (Chiradpak AD 250 Kk 4s6ihatcammitieshdibaesl (Bri)redi umis 100 pl per well of
a 96-well plate. The DMBO concentration in the assay is always below 0.1 %

v/ v
The absolute stereochemistry was assigned by X-ray structural analysis of the

camphanic acid esters of the separated diastereomers 3.

15 Methyl cis-2-(3-(2-(4-fluorophenyl)oxazol-4-ylmethoxy)cyclohexyloxymethyl)-
6-methylbenzoate 5b

Ol

20 1.05 g (3.6 mmol) of (-)3a, 1.3 g (5.4 mmol) 4 and 130 mg of Kl are dissolved in
12 ml of dry DMF. 140 mg (5.7 mmol) of 95% NaH are added, and the mixture is
then stirred at room temperature for 1 hour. To achieve better yields with respect
to the starting material (-)3a, 2 more times, the same amount of 4 and NaH are
added, and the mixture is in each case stirred for 1 hour. The mixiure is then

25 allowed to stand overnight. The reaction solution is diluted with 150 ml of ethyl

~ acetate and poured into 50 mi of water. The mixture is washed 2 more times with
NaCl solution and the organic phase is then filtered through silica gel and
concentrated, and the residue is purified by flash chromatography (n-heptane/ethyl




to prevent cytotoxic effects of the solvent. To denonstrate that the assay
i's working in each individual plate, a standard PPARaz 28k uaks 20081 ch 1S
also diluted to 11 different concentr@tions, is added to 20 éach plate.
The test plates are incubated in an incubator at 37C and 5% CO2 for 24 h.
The. PPARa receptor cells treated with the test substances are renoved from
-20C for 1 h to inprove cell lysis. After

the 25 i t d fr t

the pl aPEtGy £ 1) PiRGHGS RRAS CHOMESrAErRYSLSIIAIE. TLE aheplansctogl m ).
50 ,ul i ' t Tr opi

pi pe;J t egﬁ?ﬁ%tgg% thva(eP{ﬁ?aO%qu%F Elg%(ihasﬁ @yg(ﬁﬁgn%f@%} Iﬁﬁ? edr ?P\It )c()) a(rjlIr ©
appar at (rs)-¢ier2-(de s (#-Fhuyropmenybexzanciet-yinéthbed)oybibherylokyaaithyy uni t

(Lum no can, cent La$§ stens). The luciferase 30 reaction in the
nmeasur effe grg&%}zg{q’gm tarted by pipetting 50 W of buffer 2
(Luc-Screen kit #LS1000, PE Bi osystens Tropi x) into each well of the
96- wel | e

to the i vidual wells is carried out
in definped /# enyicgl: ti erval s {0 M ng the instructions of the
manuf act ur A sye 3] Hebr ug D06 sanpl es are neasured
N

exactly 16 Naddivon of. buffer~N2” MRasutenent time is 10 sec per
sanple. The crude data of the apparatus for reasuring |um nescence are
expaorted into a Mcrosoft Exébl file. Dosg 7 cﬁ"ﬁity curves and EC50 val ues
are *tal cul ated using the program XL.Fit aCcor g to the instructions of
the manufacturer t1DBS). The results for the activity of the conpounds of

the fornula | according to the
4.2 g (9.2 mmol) of bb are dissolved in 120 mi of t-BuOH. 50 ml of 50% aq. KOH

are added, and the mixture is then boiled at 100°C for 24 hours. For work-up, the
mixture is allowed to cool and then diluted with 100 mi w;f ethyl acetate. The
10 aqueous phase is made slightly acidic by addition of 2 N aqueous HCI and
extracted 2 more times with 100 ml of ethyl acetate. The organic phase is dried
over MgSQ;, filtered and concentrated, and the residue is purified by flash
chromatography (methylene chloride/methanol/conc. ammonia, 30/5/1 )- This gives
6b as a white amorphous solid. TLC (methylene chloride/methanol/conc.

15 ammonia, 30/5/1). Rr = 0.3. Recrystallization from toluene. CasHxsFNOs (432.42)
MS(ESI): 433 (M + H™).

Example [l
' °y ] '
N 0 0@\
6a 0% “oH |

(-)-cis-2-{3-[2-(4-Fluorophenyl)oxazol-4-ylmethoxy]cyclohexyloxymethyl}-6-methyl-
benzoic acid 6a '

20

25 (+#)3a and methyl 2-bromomethyl-6-methylbenzoate 4 give, analogously to




10 invention are listed in table I below Table |I WD Exanpl e No. EC50 PPARa
[nM 11 10.31V0.3 VIl4 X0.5 Xl X16 V0. 9 XXV13 XXVId4 Hebraafty %885 XXXI 1 0. 97
XXXI VO. 82 XXXVI 0.62 XXXVI | 10.57 XLIOT6 XLIIT10.58 XLIVO.93 XLV10 XLVIO. 56

example 1, the product 6a of molecular weight 432.42 (CosHosFNO5); MS(ESI):
433 (M+H").
Example IV

O

7b 0% “OH

cis-2-(3-(2-(4-Methoxyphenyl)oxazol-4-ylmethoxy)cyclohexyloxymethyi)-6-methyi-

benzoic acid 7b

170 mg (0.39 mmol) of 6b are heated in 4 ml of 5.6 M NaBMe/MeOH solution at
10 an oil bath temperature of 120 °C for 20 hours. Ethyl acetate and 2 N HCI are
added, and the mixture is then worked up analogously to the synthesis of 6b. This
gives 7b as a colorless amorphous solid. TLC: (methylene chloride/-
methanol/conc. ammonia, 30/5/1). Ry ~ 0.3. CoHaoNOg (451.52) MS(ES!): 452
{M + HY).
15  In the same manner, 6a gives the stereoisomeric 7a:

\ : o O | o
0 \ j\/ Y sy,
| Ta 0” SOH |

TLC: (methylene chloride/methanol/conc. ammonia, 30/5/1). R ~ 0.3.
CaeH2oNOg (451.52) MS(ESI): 452 (M + H™).
20

Example V (11a) and Example Vi (11b)




XLVI11.1 26 24 February 2006 It is evident fromtable | that the conpounds
of the formula | according to the invention activate 2heeitRdiaonecept or,
thus effecting, analogously to clinié@ |y used fibrates, a |owering of the
triglyceride concentration in the organism(see, for exanple, J.-Ch.
Fruchard et al.: PPARS, Metabolic D sease and Atherosclerosis, 5

Phar macol ogi cal Research, Vol. 44, No. 5, 2001; S. Kersten et al.: Roles of

PPARs in health _a di sease URE, /@9 405, 25 MAY 2000; 1. Pineda et.
al.: Peroxi som® pNol i f grafQ i v
transcri <0 to C cal 3

eceptors: from
he &kanpl es givenzbel Avs€rve to illustrate the invention,

e, Curr Opin Lipidol 12: 2001,

imting it. The méxrsuted nglting points or deconposition
points (mp.) are uncorrdd@ed and, in ené'gl, depend on the heating rate.
Va Example | 15 3-[2-(4-Fl uorophenyl )oQazoI -4-yl et hoxy] cycl ohexanol 3 20
Wth.ice-cooling, initially 2 g of an 80 percent suspension of sodium
hydri de xanedi ol are added to a m xture of

.50 m of i : A tetrahydrofuran. The m xture is
stirred g of

4-chl or Quet by 7 (1) is then

11b

cis-3-(2-Phenyioxazol—4-ylmethoxy)cyclohexanol 12a,b
0
0 O, ’\>__/
) N
N B .
: 122 H 12b OH

1,3-Cyclohexanediol and 4-iodomethyl-2-phenyloxazole give the racemate 12 of
molecular weight 273.33 (C1cH19NO3); MS(ESI): 274 (M+H™).

o™

10 The enantiomers are separated by HPLC on a chiral column. The (+)-enantiomer
12a is eluted first, followed by the {(-)-enantiomer 12b (Chiralpak OD 250x4.6;
n-heptane:ethanol:acetonitrile = 110:2:1 + 0.05% trifluoroacetic acid).

Methyl cis-2-methy|-6-[3-(2-phenyloxazo'i-4-ylmethoxy)cyclohexyloxymeth_yl]-

15 benzoate 1 33




added, the mxture is heated at 70C and the reaction is nonitored by
thin-layer 24 February 2006 27 chromatqgraphy. After thgresashlRshas
ended, the mxture is poured into icer-3 ter and extracted Wﬁriy'h et hyl
acetate. The organic phase is separated off, dried and concentrated and
the residue is purified on silica gel by flash chromatography (ethyl

acet atel n-heptane = 1::1). Thjs—gi ves the alcohol 3 as an oil. CL6Hs8FNO3 5
(291.33) MS(ES(p3—292 (Myir bt N
2-{3-[2-(fluorophe azo ' me | ohexyl oxynet hyl } - 6-

met hyI-b o5 B Wth e 0.3g. of a sodium hydride

306/ 6) " are introduc A Mmxture of 10 m of
am de and 20 m. o ghuran. 1 g of alcohol 3. in 5
m of .tetY*ahydrofuran is| tapen. added, ggnd thhe -mi xture is stirred: at 15
roomtenperature. for | hc?u . 0.8 g of bromde 4 is then added, and the
mxture is . stirred at roomtenperature and with nonitoring by TLC ' for
3.-5 hours with the. conversion is substantially conplete. The m xture-,

i s pour éda pRd gnethy Znbrogioragihyl-8sroetiythemzeaise gived §a vaft molacidr weighét e,
t he or I SE 1\ okl A little water, dried over sodium
sul f at g@?@%@n@@ﬁﬁ%&ﬁ%&&%@é&gﬁ) pressure, and 20 the residue 'is

puribied by silica gel ... chromatography - (eth)l acetate:n-heptane

.1:2). This gives the nethyl ester's as an ail. C2. 6HTFNO5 (453.52)
MS. (S1): 454 (M+ H

Methyl cis-2-methyl-6-[3-(2-phenyloxazoi-4-ylmethoxy)cyclohexyloxymethyl}-
benzoate 13b |

0
L
0 0
13b o \

12b and methyl 2-bromomethyl-6-methylbenzoate give 13b of molecuiar weight
435.52 (CzeHz9NOs); MS(ESI): 436 (M+H"). |

10 -




<

24 February 2006 20

2-{3-[2- (Fi uorophenyl ) oxazol - 4-yl met hoxyl cycl ohexy| oxyswetéprlidry Qmugthylbenzo
ic acid 6 4 2 g of ester 5 .are heate@bat refux in 150 ml of tert but anot
and 24 m .of 50- pint aqueous potassium hydroxide.solution- for 6 hours.
4/5 of-the butanot. is. renoved -under. reduced pressure and' the m xture.

is diluted r and |d|f| d w -icy-coaoling. The product Is
extract &F- g\ﬁ%ﬂﬁbﬂ\i\@‘k éﬁ%‘)' |T%%O?SVENC@BBW%Y@@?WHP@”%{H@ acid

concent ygged under ; educec pressure - g gL by- -filtration of thek
residue through s ica get (CH2Cl jMeOH = 20:1), the -acid 6. CH FI 106
(432.42) MS(ESlI): 433 (M+ Hj. -Exanple If

2-(4:Fl henyl i odone oI 2 29 24 Fe 2006 2 At 120C, 31
o (125 MRERSVER S 132, Gon a i oerularswaiopt A2 1ol b btrNOR): MS(Esi):
1,3-y|cthqpﬁq¢gpne are stirred in the absence of a solvent for 2 hours.
After cooling to-roomtenperature, the product is dissolved in 250 m of
ethyl acetate. 5 This solution is diluted with 400 m .of n-heptane and
“washed 3 tines with saturated NaC solution. The organic phase is filtered
t hrough 250 ml of silica gel, and the filter pad is then washed wth 200
m  of nciseanmﬁ{;m LBLP-Bﬁéhﬁbﬁaﬁcﬂ#}lméﬁh@xy)é%l&ﬁ@%}(&%ﬁyrﬁétﬁ&l]lbér%i@f bgigdi Vi ng

4- chloronethyl | uor ophenyl ) oxazol e

10

Analogously, 13b gives 11b of molecular weight 421.50 (CasH27NOs); MS(ESI):
422 (M+H").

=

15 Example Vli (14a) and Example VIl (14b)

o
0
o
14b © 6 OH

20

15a




product. This is dissolved in 650 ml of acetone, and 90 g of Nal are then
added. 10 The m xture is then heated reflux for 16 MOpsHuarf@dbet he

- solvent is then renoved and the solit*“residue is suspended in 200 m of
n- hept ane/ et hyl acetate (1:1) and filtered through 200 m of silica gel.
The precipitate is washed with 500 ml of n-heptane/ethyl acetate (1:1),
and the organic phase is concentrated. On concentration,. the iodide 2
begins to crystallize as white crystals. TLC 15 n-heptanelethyl acetate
(6 1) RfCyclghexanedic amdi Niodomeﬂﬁft-ﬂep-tcﬂylomzm’ﬂFgN@ theoaded)atéBA8Sbf: 304

CI s/ t raﬁEOifcgéémégﬁm&V {@5)5”%%513?@88 (m . (r)r][mI Zzli th yltin oxide

are heated in 800 m of toluene on a water separator for 5 hours. 400 ni
of toluene are distilled off, and the mxture is then allowed to cool to
roonP t &rgraration of theenzatomersfis gagridvput bs HPL2908 anvbirpbtolrmmdThe. 7 ¢

80. 1. E t d ely. t
i xt ur o (reuanithe” i¥a et fen BIRELE 3t CIsRRBl ey 4B A BRE g
mat er i al258k4. 67 heptané:etidnol:acermitflee= a16:520 derlosANWiALBR 4Bkt wERi)l S washed
- three tines with saturated NaCl solution. The organic phase is filtered

through 150 m of silica gel and. 30 24 February 2006 concentr at ed.

Fol | owi ng addition of n-heptane/ethyl acetate (6:1), the residue
crystallizes. Further recrystallization from n-heptane/ethyl acetate gives
the10 Methyl cis-2-methyl-6-[3-(2-p-tolyloxazol-4-ylmethoxy)cyclohexyloxymethyl]-

benzoate 16a

15a and methyl 2-bromomethyl-6-methylbenzoate give 16a of molecular weight
15 449.55 (Co7H31NOs); MS(ESI): 450 (M+H™). |

‘Methyl ‘cis-2—methy!-6-[3;(2-p-tolyloxazoI-4-ylrnethoxy)cyclohexyloxymethyi]— |
benzoate 16b

18b and methyl .2-bromomethyl-6-methylbenzoate give 16b of molecular weight
449.55 (Co7H31NOs); MS(ESH): 450 (M+H").

- 20




product 3a (m xture of cis-enantionmers). The m xture of trans-enantiomners
3b is obtained fromthe nother |iquor_ after concentr abi peorads 2006

chr omat ography TLC n-hept ane/ ethyl 3tetate (1:1). Rf 3a (cisS) = 0.2, K
3b (trans) 0.3. CLl6H1I8FNO3 "(291.33) MS(ESI): 292 (M + H+). The pair of
enanti oners 3a i s separated by chi raI HPLC The dextrorotatory

(+) enanti,o a.elute |rs the | ev atory

- enafifi%o %ﬁhw B add !@f@wa g “%vgﬁ%eévl%@@ fbeneafe asithol
(9 1)) .14ke absol ute stereochenm stry was assigned by X-ray structural
anal ysis of the canphanic acid esters of the separated diastereoners 3. 15
Met hyl  t6a gives(13la( o radletlilan vagiglird 38. 52 XGzdhl 0 MOy); S (Sy) 436 (M+H )exy| oxym
et hyl)- 6-nethyl benzoate 5b 20 1.05 g (3.6 nmmol) of (-)3a, 1.3 g (5.4 muol)
4 and 130 ng of KI are dissolved in 12 m of dry DWF. 140 ny (5.7 mol ) of
95%gNaH are added, and the mixture is then stirred at roomtenperature for
1 hour. To achieve better yields with respect to the starting nmateri al
(-)3a, dsribMethyltel-(2péolylxazalrbihmetbioxy)cycbhsxioaymetyditedzoiend acide
nixtureahg in each case stirred for 1 hour. The mixture_is then .25 all owed
to stan overnight. The reaction solution is diluted with 150 ml of ethyl
acetate and poured into 50 m of water. The m xture is washed 2 nore tines
with NaC solution and the organic phase is then filtered throu silica
el | and16% Gh@srihe lasliSckpRpdURbOr aleilar weiant 436052 KGod-zaN e MSIRS Bgr aphy
(n,ﬁppt L L 31 24 February 2006 acetate, 1:1). This gives 5b as a
col orl ess” anorphous solid. TLC n-heptane-et hyl :

Example 1X (17a) and Example X (17b)

17a o
'$) \ OII"Q
-
F,Q/J\N A |
OH
17
b o)

15

Cis-3-[2-(4-FIuorophenyl)-5-methyloxazol-4-ylmethoxy]cyciohexano! 18a,b

- 20 Cyclohexanediol and '2-(4-ﬂuorophenyl)-4-iodomethyl—5-methyloxazole give the




~acetate (1:1). Rf. = 0.5. C26H28FNO5 (453.52) MS(ESI): 454 (M + H+).
(+)-cis-2-(3-(2-(4-Fluorophenyl )oxazohﬁD4 yl met hoxy) cyz4 pésusiy@opeet hyl ) - -
6- met hyl benzoic acid 6b 5 4.2 g (9.2 |) of 5b are dissolved in 120 m of
t-BuOH. 50 m of 50% agq. KOH are added, and the m xture is then boiled at
100C for 24 hours. For work-up, the mxture is allowed to cool and then
di | uted pacbmat®q8of nﬁﬁleailaa/\lve@h%%% (Bqﬁ-uoﬁmy%sziemam (M+PRgle slightly
acidic by addition of 2 N aquéous extracted nore tinmes with.. 100
m of et epgetiemers EIWeS@ajatﬂdcb)phﬁﬁél |09 alchical Ccﬂumn Egsc()&) -efiahtiemed and

(ot yl cTaF BR; fish LORSISE! B ie Greiitames o 85 Dicrimipdl (7. 280%,61

~white armh@bm sthhhdl:acBspitrie=voene «hloewi ﬂ%ﬁﬁd&%ﬂ@'&bﬁfz .15 ammoni a,
30/5/1). RF = 0.3. Recrystallization fromtoluene. C25H26 NOB (432 42)

VS(ESI) : 433(M+H*) Exanple 111 20 (-)-cis-2-{3-[2-(4-F1

uor ophenyl ) oxazol - 4-yl meth oxy] cycl ohexyl oxymet hyl } - 6- net hyl - benzoic acid
Ga 25 . (+)3a and nethyl 2-brononethyl-6-nmethyl benzoate 4 gi ve, anal ogously
to 32 24viEetyt stﬂ{iﬁ[ﬂ)@-ﬁw@@ph@nlﬂ_&Stm@tWQQQﬁM-@ﬁn@Ehoﬁﬂb?@uhékylm-ght 432.42

(C25H25FNOS) 1) 433
~ met yl}—6-—methyi enzoate 19a

{0
=N
0 0
19a o \

18a and methyl 2-bromomethyl-6-methylbenzoate give 19a of molecutar weight
467.54 (C7H30FNOs); MS(ESI): 468 (M+H™).

10

| 15 Methyl cis-2-{3-[2-(4-flucrophenyl)-5-methyloxazol-4-ylmethoxy]-cyclohexyloxy-
methyl}-6-methylbenzoate 19b

19b ' 0o \

20 18b and methyl 2-bromomethyl-6-methylbenzoate give 19b of molecular weight
467.54 (Co7H30FNOs); MS(ESI): 468 (M+H™).

cis-2-(3-[2-(4- Fluorophenyl)-5-methy[oxazol-4-ylmethoxy]cyclohexyloxymethyl}-
6-methyibenzo:c acid 17a




Exampl e 1V cis-2-(3-(2-(4-Met hoxyphenyl ) oxazol - 4-yl -
nmet hoxy) cycl ohexyl oxynet hyl ) - 6- net hyl - benzoic acid 7b241ﬁébrn§}y(2@0§9 nmol )
of 6b are heated in 4 m of 5.6 M Nac¥/ MeCH solution at 10 an oil bath
tenperature of 120 C for 20 hours. Ethyl acetate and 2 N HCl are added, and
the m xture is then worked up anal ogously to the synthesis of 6b. This '

gives 7 S.a.co | ess ammr phous, solid. TLC thyl ene. chl ori T

net hanoﬁya@r%;.s 2 ﬂi%{‘,’essgy 5‘/‘1)moﬁcuiardﬁ’g'ghgfgék%w&f@@) ‘)i 452
(M + Ht}s4 Ig+H).the sane manner, 6a gives the stereoisoneric 7a: 7 a o- -OH
TLC. (nethyl ene’ chloride/ met hanol /conc. amonia, 30/5/1). Rf - 0.3.

C25H29 m—Z—@S[ﬂ-GzE{umr&&n)yl -arametiiNoxazehd-yipetExadpyadohexyldxymethpll Exanpl e

VI (11 )'_9%8 Ii.)lb cis-3: i.ﬁ-aPhenyl oxazol - 4-yl met hoxy) cycl ohexanol 12a,b OH 24
Febr uar § 0¥ PFHZQIC G hexanedi ol and 4-i odonet hyl - 2- phenyl oxazol e give

the gacemate 12 of _
~ Analogously, 19b gives 17b- of molecular Weight 453.52 (Ca6H2sFNOs); MS(ESI):

454 (M+HY). ~

10  Example XI (20) and Example Xil (21)

/O/Q'}\/O/O\O\/Q:NOH .
F _
F
2

o OH

16  Ethyl 5-bromomethyl-2-methylbenzoate 22 and
ethyl 2-bromomethyl-5-methylbenzoate 23

Br 0\/ Br

o 0“0~

22 | 23
A solution of 3.5 g of ethyl 2,5-dimethylbenzoate, 3.15 g of N-bromosuccinimide
20 and 100 mi of carbon tetrachloride is, for 3 hours, heated under reflux and




nmol ecul ar wei ght 273.33 (CL6HLONG3); MS(ESI): 274.(MtH+). 10 The
enantioners are separated by HPLC on chiral colum. Zppeetreary@oest i oner
12a is eluted.first, followed by the (*)-enantioner 12b (Chiral pak CD
'250x4. 6; n-heptane: ethanol : acetonitrile = 110:2:1 + 0.05%trifl uoroacetic
acid). Methyl '

Ci s-2- G RER ARk THE T8 RLERIAAd thel 5
benzoa{rgﬁ- Sgte?ﬂf\]@lé%br ugr y. ZO%JESTpéllZa anglmﬂﬁgw&gmg?%&%t hyIIJ-l 6- m et hyl
benzo atcengéenteateddiltodteris icboamatographgt on smsaml (THs gheNGE) apvBKinsately 436
(MtH)

Ci's- 2 naehyiZa3) mivtire L {0 sssiolsomeni ReRR RIS RIHaSRR AP AL FIRjFGUar
benzoat gyelgiitr 5293 Y. S%E&P gryiMA4TEt hyl benzoat e give 13b of
nol egul ar Wwei ght gggll_g? C%GHZ WI\/S( ESI )*r;e436 (MtH}) . 35 24 Febr uary
2006

o= 2 VN LR SR =
( C25H27|§Q51bthﬂﬁr|§_§|ale 400 (Mhd}) - ethyl rac-cis-2-{3-[2-(4-fluorophenyljoxazol-

ci s-2-Methyl -6-[3- henyl oxazol | met hoxy) cycl ohexyl oxynet hyi ] benzoi c
aC| d 1fbyirynethox[y]cy(cloh%xylo%cymethyl}—5—mgthylbenzo¥2 55 yhoxy Y ]

oA
’O/@}\,OQOJ?/

At 0°C, a solution df 150 mg of rac-cis-3-[2-(4-fluorophenyl)oxazol-4-ylmethoxy]-

10

cyclohexanol 3a in 0.5 ml of dimethylformamide is ‘added dropwise to a
suspension of 40 mg of sodium hydride (55-65% in paraffin oil) in 1 ml of
15 dimethylformamide. After the evolution of gas has ceased, 198 mg of 2:3 mixture
of ethyl 5-bromomethyl-2-methylbenzoate 22 and ethyl 2-bromomethyl-5-methyl-
benzoate 23 are added. After 30 minutes at 0°C, the mixture is allowed to react for
- a further 1 hour at room temperature. The mixture is poured into an ammonium
chloride solution and extracted twice with MTBE. The extracts are dried over
20 magnesium sulfate, filtered and concentrated using a rotary evaporator, and the
product is then purified by silica gel chromatography (mobile phase:
n-heptane/ethyl acetate 3:1). This gives the faster eluting product ethyl rac-cis-2-
{3-[2-(4 -ﬂuorophenyl)oxazol-4-ylmethoxy]cyclohexyloxymeth-yl}~5-methylbenzoate
25 of molecuiar welght 467.54 (CarHzoFNOs); MS (ESI+): 468 (M+H™).
25 Also isolated is the |ater elutlng product ethyl rac—c:s-5—{3 -[2- (4-ﬂuoropheny|)




10 Anal ogously, 13b gives 11 b of nolecul ar wei'ght 421.50 (C25H27NGOb) ;

MS(ESI): 422 (MrH+). 15 Exanple VII (14a) and Exanpl e M tdbrid¢'®nos
ci s-3-(2-p-Tol yl oxazol - 4-yl nmet hoxy) cy41 ohexanol 15a, b 20 OH [ND 36 24

February 2006 Cycl ohexanedi ol and 4-i odonet hyl - 2-p-tol yl oxazol e give the
racemate 15 of nol ecul ar wei ght 287.36 (C171-121 NO3); MS(ESI): 288

o) BBl B el bt ey ool

(-)- enanggﬁfem7545 AFNO PRk siR30xd8 pvi+[ept ane: et hanol : acetonitrile
= 110:5:1 + 0.05% tt(r;zl(ﬁauorog}getﬁEa%?d) % 'Ia/ejt]h I

ci s-2-net hyl - 6 [ 3- (2-p-tolyl oxazol - 4- yInethoxy)cyclohexyloxynethyl]-
ol ecul ORGPt s BB s REBRe G 8y Toh Oy D bty
Ci s-B- nEtrhgthyﬁ)e[rﬁo(oZamdtzgl yl oxazol - 4- yI met hoxy) cycl ohexyl oxynmethyl]-
benzoate 16b 20
A suspension of 47 mg of ethyl rac-cis-5-{3-[2-(4-flidbrophenyl)oxazol-
4-ylmethoxyjcyclohexyloxymethyl}-2-methylbenzoate 24, 2 ml of 1,1-
dimethylethanol and 50% (w/w) potassium hydroxide is heated at 85°C (oil bath)
10  for 2 hours. The pH is adjusted to 3 using dilute hydrochloric acid and the mixture
is extracted twice with MTBE. The extracts are dried over magnesium sulfate,
filtered and concentrated on a rotary evaporator, and the product is then purified
- by chromatography. This gives the product 20 of molecular weight 439.49
(CosH26FNOs); MS (ESI+): 440 (M+H"™).
15

Analogously to 20:

rac-cis-2-{3-[2-(4-Fluorophenyl)oxazol-4-ylmethoxylcyclohexyloxymethyl}-
20  5-methylbenzoic acid 21

is prepared from - ethyl rac-cis-2-{3-[2-(4-flucrophenyljoxazol-4-yimethoxy]-
cyclohexyloxymethyl}-5-methylbenzoate 25.

- 25
Example Xil|

rac-trans-2-{3-[2-(4-F luorophenyl)oxazoM—ylmethoxy]cyclohéxyloxymethyl}-
6-methylbenzoic acid 26

30




15b -and net hyl . 2-brononet hyl - 6- met hyl benzoate gi ve 16b of nol ecul ar wei ght
449.55 (C27H31NCGG); MS(ESI): 450 (IVH—%%. 37 24 Februaryy 8iGary 2006

ci s-2-Met hyl -6-[3-(2-p-tol yl oxazol - 4-yT et hoxy) cycl ohexyl oxynet hyl ] benzoi c
-acid 14a 16a gives 14a of nol ecul ar wei ght 435.52 (C26H29NC5); MS(ESI):
436 (MEHt) .
cis-2-Methyl-6-[3-(2-p-tolyl oxazol -4-yl net hoxy) cycl ohexyl.oxynet hyl] benzoic
acid 14b 16b gives the desired product of nolecul ar weight. 435.52 -

( C26H29REsfranyS(tEang :methyl 2dsomomethyl-Gmathylibenzogte giye gfm@i prdigh |26 of (17b)
15 WM ci s-3-[.2- (4= Fl h l,) +Rr AL zal = 4: v et hoxy] cycl ohexanol
15, b o IRCUFE a2t RO, MBS a0 TS

2- (4-f1 wipihenyV) - 4-i odonet hyl - 5- et hyl oxazol e give the 38 24 February
2006 racenmate 18 of nol ecul ar wei ght 305.35 (CL7H20FNO3); MS(ESI): 306
(MrHR) . The enantiomers are separated by HPLC on a chiral colum. The
(+)-enantioner 18a elutes fi%g%, foll owed by the (-)-enantioner 18b
(Chiral pak OD 250x4.6; n-h ang et hanol : acetonit(le = 110:2:1 + 0.05%
trifluoroacetic acid). -

::: :N 0 O

27 6) OH

S

5-(2-(4-Fluorophenyl)oxazol-4-yimethoxymethyl)-1,3-dioxan-5-ylmethanol 28

| 0/\ o
o I >< a
asey
N 0O OH
28
10 _
1.0 g (6.7 mmol) of 5-hydroxymethyl-1,3-dioxan-5-ylmethanol and 0.5 g
(16.5 mmol) of 2 are dissolved in 20 ml of dry DMF. 300 mg of §5% NaH in
paraffin oil are added, and the mixture is then stirred at room temperature for 1
~ hour. Work-up is carried out anaiogously to the synthesis of compound 5b. This
15 gives 28 as a white amorphous solid. TLC (n-heptane/ethyl acetate 1:2). Ry = 0.4.
C1eH1sFNOs (323.33) MS 324.2 M+ H".

Methyl 2-{5-[2-(4-fiuorophenyl)_oxazdI—4~y|methoxymethy|]-1 ~3-dioxan-5-
20 ylmethoxymethyl}-e-methylbenzbate 29 '




5 Met hyl -
cis-2-{3-[2-(4-f|uorophenyl)-5-nEthyIoxazol-4-y|nethoxyﬂpg&h&@gmﬁgoxy-
met hyl } - 6- met hyl benzoate 19a lab 10 h and net hyl

2- br onmonet hyl - 6- net hyl benzoate gi ve 19a of nol ecul ar wei ght 467.54
(C27H30FNCB) ; MS(ESI): 468 (MrH+). 15 Met hyl
cis-2-{3-[2-(4-fluorophenyl)-5-net hyl oxazol - 4-yl net hoxy}-cycl ohexyl oxy-
rrmet hyl } - 6- net hyl benzoat e ¥9ﬁ“28 18b and net hyl . .
2- br omonet hyl - 6- net hyl benzoajt e gijve 19b of nol ecul ar wei ght 467.54
(C27H30FNO5); MS(ESI): 468 (

< y
nmet hoxy] cycl ohexyl oxynet hyl } - 6- et hyl b nzoi ¢ acid 17b Anal ogously, 19b
gives 17b of nol ecul ar wei glagg 453. 52 €2 301/28FN05) ; MB(ESI): 454 (MrH+).
10 Exanple XI (20) and Exanple XI | (21) OH _

Compound 29 is prepared analogously to the synthesis of 5b from 28 and 4.
2-{5-[2-(4-Fluorophenyl)oxazol-4-ylmethoxymethyl}-1,3-dioxan-
5-ylmethoxymethyl}-6-methylbenzoic acid 27 =

Compound 27 is prepared analogously to the synthesis of 6b from 29 by
10  hydrolysis. -

Example XV

O~ S
] \ j\/ |
, N °c o .
31 0 OH
16 : _
2-{1-[2-(4-Fluorophenyl)oxazol-4-yimethoxymethyllcyclohex-
3-enylmethoxymethyl}-6-methylbenzoic acid 31
Starting from (1-hydroxymethyicyclohex-3-enyl)methanol, iodide 2 and bromide 4,

- 20 a procedure as described for 27 gives the product 31 of molecular weight 465.53
(Ca7H2sFNOg); MS(ESI): 466 (M+H*), |




- 20 15 Ethyl 5-brononet hyl - 2- net hyl benzoate 22 and et hyl :

2- bronoret hyl - 5- met hyl benzoate 23 22 B/ A solution ofzﬁpéb,ga,gfzogghyl

2, 5-di met hyl benzoate, 3.15 g of N-brorosuccinimde 20 and 100 m of carbon
tetrachloride is, for 3 hours, heated under reflux and. 40 24 February.
2006 irradiated with a 300 watt photol anp. The resulting precipitate is
filtereg@hipland/it he concentrated filtrate is chromatographed on silica
gel. This gives an approximtely 2:3 (22:23) mxture of the regioisoneric
benzyl brom des 22 and 23 of nolecular weight 257.13 (C11H13BrQ2); MS
(ESI+): 257 (MtH ). 5 Ethyl
rac-ci s-5-{3-[2-(4-fl uoropheg
2- met hyl benzoate 24 and et hy

sxazol - 4-yl met hoxy] cycl ohexyl oxynet hyl } -
cis-2-{3-[2-(4-fluorophenyl)oxazol -
benzoate 25 10 At 0C, a solution
71 »gxazol - 4-yl net hoxy] - cycl ohexanol
ddedl dropwi se to a suspension of 40
h Sugge in1m of 15

di et hyl formam de. After the evolution of gas has ceased, 198 ng of 2:3

m xture . of ethyl 5-brononethyl-2-nmethylpenzoate 22 and et hyl

2- brononet hyl - 5- net hyl - 32 (0] OH

5 2-{1-[2-(4-Fluorophenyl)oxazol-4-ylmethoxymethyljcyclohexylmethoxymethyl}-
6-methylbenzoic acid 32

&

Starting from (1-hydroxymethylcyclohexyl)methanol, iodide 2 and bromide 4, a
procedure as described for 27 gives the product 32 of molecular weight 467.53
10 (C27H30FN05); MS(ES') 468 (M+H+)

Example XVII

N OH

.15 :
| rac-transé2-{2-[2-(4-Fluorophenyi)oxazo!—4-ylmethoxy]cyclohexyloxymethy_l}__—
6-methylbenzoic acid 33

_ . trans-1 ,2—Dihydrbxycyclohexanol, iodide 2 and bromide 4 give, analogously to 2'{,
20 the desired product of molecular weight 439.49 (CasH26FNOs); MS(ESI): 440
(M+H"). '




benzoate 23 are added. After 30 mnutes at 0OC, the mxture is allowed to
~react for a further 1 hour at roomtenperature. The mXfeBatyPopeured into
an ammoni um chloride solution and ex#%acted twice with MIBE. "The extracts
are dried over 20 magnesium sulfate, filtered and concentrated using a
rotary evaporator, and the product is then purified by silica gel
chromat ogr aphy_(nobi |l e phase: n-heptane/ethyl acetate 3:1). This gives the
faster el utg pr odyOt._et hyl rac-cis-2- {3-[2-(4-fluorophenyl)oxazol - 4-yl
met hoxy] cyad ye :ry hyl } - 5- net hyl benzoate 25 of nol ecul ar wei ght

467. 54 ( C27M3GQFENCS (ESI+) 468 (MtH+). 25 Also isolated is the'later

el uting product ethJ* ra - [ 2- (4- QuopBFhenyl) 41' 24 February.

2006 oxazol - 4- ylnethoxyjcyclo cxynethyl} 2- met hyl benzoate 24 .. of

nol ecul ar _  weight 467.54 ( : M5 AESI +): 468 (M-H+).
rac-cis-5-{3-[2-(4-F u o rophe™y ' met h oxy] cycl o hexyl
oxynethyl }- 5 2-nethylb oic acid 20 A's 4i on of 47 ng of ethyl

rac-ci s-5-{3-[2-(4-fl uarophenyl)oxazol -
4-yl met hoxy] cycl ohexyl oxymnet hyl } - 2- met hyl benzoat e 24, 2 m of "1, 1-

di et hyl et hanol and 50% (W w) potassi um hydroxide is heated at 85C (oi
bath) 10 for 2 hours. The pHis adjusted to 3 using dilute hydrochloric
acid and the mxture is extracted twice with MIBE. The extracts are dried
over neEpeaApleXgll fate, filtered and concentrated.on a rotary evaporator,
and _the poduct is then purified by chromatography. This gives the product
20 8f nol ecul ar wei ght 439.49 (C25H26FNO5); Ms (ESI+): 440 (MtH+).

2- {4—[2 (4- FIuorophenyl)oxazol-4-ylmethoxy]cyclohexyloxymethyl} 6-methylbenzoic
acid 34 "

1,4-Cyclohexanediol, iodide 2 and bromide 4 give 34 of molecular weight 439.49
10 | (CasHasFNOs); MS(ESI): 440 (M+H™),

Qﬂ\,@w&(

2-{4-[24(4-FIuorophenyl)oxazol-4-y§methoxy]cyclopent—2—eny|oxymethyl}—
6-methylbenzoic acid 35

20 Cyclopent-2-ene-1 ,4-dio|, iodide 2 and bromide 4 give the product 35 of molecular
- weight 423.45 (Cp4H22FNOs); MS(ESI): 424 (M+H*). |

Example XX




15 Anal ogously to 20:
rac-cis-2-{3-[2-(4- FIuorophenyI)oxaon64 yl met hoxy] cychobeprvhgpoost hyl }- 20
5-met hyl benzoic acid 21 is prepared from ethyl
rac-cis-2-{3-[2-(4-fluorophenyl )oxazol - 4-yl net hoxy :
cycl ohexyl oxynet hyl } - 5- net hyl benzoate 25. 25 Exanple Xl |
rac-trans-2-{3-[2-(4-Fluo rop hen yl)oxazol - £yl
nethoxy]cyc[i thyl}- 6- nethylben20|c
2006 racF t hyl
product 26 0 | wei ght/ 439. 4% MS(ESI): 440 (MtH+).
Exanpl e XIV N 0
5-(2--(4-Fl uorophenyl ) oxaZol - 4-3% 3- di oxan- 5-yl et hanol 28
28 10 1:0 g (6.7 mol) of 5- hydroxvnethyl 1, 3-droxan-5-yl met hanol and 0.5 g
(16.5 mmol) of 2 are dissolved in 20 m of dry DMF. 300 ng of 55% NaH in
paraffin oil are added, and the3vi xture is then stirred at roomtenperature
for 1 hour. Work-up is carried out anal ogously to the synthesis of
conpound 5b. This

2-{5-[2-(4- Fluorophenyl)oxazol-4~yl]methoxy}cyclooctyloxymethyl}

6-methylbenzoic acid 36

OH : '
1d 26 30 42 24 February

1,5-Cyclooctanediol, iodide 2 and bromide 4 give 36 of molecular weight 467.54
{CorH30FNOs); MS(ESI): 468 (M+H™).

10 Example XXI

N OH

| rac—trans—2-{2-[2-‘(4-Fluorophenyl)0x320l-4-ylmethoxy]cyc]ooéty!oxymethyl}-
15 6-methylbenzoic acid 37 |

trans-1,2-Cyclooctanediol, iodide 2 and bromide 4 give the desired pfoduct of
molecular weight 467.54 (C27H3FNOs); MS(ESI): 468 (M+H™).

- 20 Example XXII




15 gives 28 as a white anorphous solid. TLE (n-hept anel ethyl acetate 1:2).
Rf '="0.4. C761-115FNO5 (323.33) Ms 324.2 M + H+. Met hyd FebrlifryB064-f1 u o
ro phenyl)oxazol - 4-yl met hoxym ethyl] 471, 3-dioxan -5- 20

yl met hoxynet hyl } - 6- net hyl benzoate 29 43 24 February 2006 Conpound 29 is
prepared anal ogously to the synthesis of 5b from28 and 4. 5
2-{5-[2-(4-FLuorophenyl )oxazol-4-yl nethoxynethyl]-1, 3-d ioxan

5-yl et f i ( i
anal ogous

esis of 6b from 29 by 10 hydr ol yéi s. Exanple XV 15

2-{1-[2- (4- N : oxazol - 4-yl met ho | ] cycl ohex-
3-enyl et hoxyrret hyl }'~6- el 20" d ayting from
(1- hydr oxynet hyl cycl ohex- 3- enyI anol , 2 and bromde 4, 20 a

t he, prodys® 31 of nolecul ar weight

procedure as described for 27
M-H+) . 44 Exanpl e XVI 24 February 2006

465.53 (C27H28FNO5) ;38vB(ESI ) : \
5
2-{1-[ 2-(4-Fl uorophenyl ) oxazol - 4-yl met hoxynet hyl ] cycl ohexyl nmet hoxymnet hyl } -

rac-cis-2-{2-[2-(4-Fiuorophenyl)oxazoi-4-ylmethoxy]methylcyclohexyl-
9  methoxymethyl}-6-methylbenzoic acid 38

cis-(2-Hydroxymethylcyclohexyl)methanol, iocdide 2 and bromide 4 give the product
38 of molecular weight 467.54 (Cz;HaoFNOs); MS(ESI): 468 fM+H").

10
Example XX

. 0 0] OH
| \ |
N 0 0
I o
15
2-{2-[2-(4-Fluorophenyl)oxazol-4-ylmethoxylmethylcyclohexylmethoxymethyl)-
G-methylbenzoic acid 39
(3- Hydroxymethylcyclohexyl)methanoi iodide 2 and bromide 4 give the product 39

20 of molecular weight 467.54 (CarH3FNOs); MS(ESI): 468 (M+H").

Example XXIV




6- met hyl benzoic acid 32 WN Starting from :

(1- hydr oxynet hyl cycl ohexyl ) net hanol , igdlde 2 and br om4eckrua® 20060cedur e
as described for 27 gives the product 32 of nol ecul ar wei ght 467.53 10

- (C27H30FNO5); MS(ESI): 468 (MrH+). Exanple XVil OH 15
~rac-trans-2-{2-[2-(4-Fl uorophenyl)oxazol - 4-yl nethoxy]cyclohexyloxynethyl}-
6- met hyl benzoi ¢ acid 33 trans-1, 2-Di hydr oxyzgycl gexanol, iodide 2 and
brom de . 4 give, anal ogously tqg 20 the t¥sired product of - nol ecul ar
~wei ght 9. / §25H2@RNO5) ; M5 440 (MtH+) 45 Exanple XVII1 24

Febr uar

2-{4-]2- (4-'—-a oph‘h oxazbl - 4- ylnef%oxy] ghexyl oxymnet hyl } - 6- net hyl
benzoic acid 34 1ft™1, 4> ohexanedi ol , i'sdigle 2 and brom de 4 give 34 of
nol ecul ar wei ght 439.49 10 (C2H®R6FNCG); MS(ESI): 440 (MtH+). Exanple X X
35 15

rac-cis-2-{3-[2-(4- Fluorophenyl)oxazol~4-y|methoxymethyI]cyclohexyfoxymethyl}
6-methylbenzoic acid 40

cis-3-Hydroxymethylcyclohexanol, iodide 2 and bromide 4 give 40 of molecular

weight 453.52 (CagHasFNOs); MS(ESI): 454 (M+H").

10 Example XXV

Oy OH
~O=1 O *
- Nl/o““ O
41

rac_-cis-2—{3-[2-(4—FIuorophenyl')oxazol-4-ylmethoxy]cyc[ohexylmethoxymethyl}-
15  6-methylbenzoic acid 41

cis-3-Hydroxymethy!cyc!ohexanol bromide 4 and iodide 2 (reverse reaction
- sequence) give the product 41 of molecular welght 453. 52 (CogH2sFNO3);
MS(ESI): 454 (M+H ).




2-{4-[2-(4-Fl uorophenyl)oxazol - 4-yl met hoxy] cycl opent - 2- enyl oxynet hyl } -

6- met hyl benzoic acid 35 20 Cyclopent-2-ene-1,4-diol, i|o4Frasudrytdebrom de 4
gi ve the product 35 of nolecular weid8t 423.45 (C24H22FNO5); "M5(ESI): 424
(MtH+) . Exanpl e XX 46 36 24 February. 2006

2-{5-[2-(4-Fl uorophenyl )oxazol -4-yl] methoxy}cycl ooctyl oxynet hyl }-

6- et hy benz?i id 36 1,5-Cycl ooctanediol, iodide 2 and brom de 4 give 36
of nole PQV’%E?@ﬁt 467.54 (C27H30FNOs); MS(ESI): 468 (M+H+). 110 10
Exanpl e XXI OH rac-trans-2-{2-j 2-(4-Fl uorophenyl)oxazol - 4-yl

met hoxy] cycl ooct yl oxynet hyl }- 15 6-net hyl benzoic acid 37 trans- 1, 2-Cycl
ooctan ed i@ { odi } i heQl¢si red product of

nol ecul dr— " 468 (MrH+) . .. 20 Exanpl e
XXI'I 47 24 uorop h enyl )oxazol-4-yl

rac«cis-2-{3—_[2-(4—FIuorophenyl)oxazol-4—ylmethoxy]cyclohexylmethoxy}-
6-methyibenzoic acid 42

cis-3-Hydroxymethylcyclohexanol, iodide 2 and ethyl 2-hyd1%xy—6—methylbenzoate
10 give the product 42 of molecular weight 439.49 (CasHasFNOs); MS(ESI): 440
C(MHY).

Example XXVII

15

rac—trans—2-{4-[2-(4-Fluorophenyl)oxazol-4—-yimethoxy]cycfohexylmethoky}-
6-methylbenzoic acid 43

20 )

| trans-4-Hydroxymethylcyclohexanol, iodide 2 and ethyl 2-hydroxy-6-
methylbenzoate give' the product 43 of molecular weight 439.49 (CgngeFNos)';
MS(ESI): 440 (M+H"). I




met hoxynet hyl } - 6- met hyl benzoi c acid 38 _
cis-(Z-FNdroxynethyIcyclohexyl)nethan%b, i odi de 2 and P4 pabrdary®opsve the
product 38 of nol ecul ar wei ght 467.54°( C27H30FNCG); MS(ESI): 468 (I +H+).
10 Exanple XXII'l1 39 15 2-{2-[2-(4-Fl uorophenyl )oxazol -4-yl met hoxy]

met hyl cycl ohexyl net hoxynet hyl } - 6-net hyl benzoic acid 39

( 3- Hydr ogyirablayoeyrl ohexyl ) met hanol , iodide 2 and brom de 4 give the
product 39 0 of nol ecul ar wei ght 467.54 (C27H30FNOB); MS(ESI): 468 .
(MtH+) . Exanple XXI'V 48 40 24 February 2006 rac-cis-2-{3-[2-(4-FI u o rop h
e nyl )oxazo |-4-yl methoxym ethyl]cycl oh exyl oxynethyl}- 6-nethyl benzoic
acid 40 ci s-3-Hydroxynet hyl cycl ohexanol , iodide 2 and brom de 4 give 40 of
nmol ecul ar gt 453,52 (C26H28ENO5); MS(g§9 ) (ofP4 (MrH+). 1WM 10 Exanpl e
XXV 41 r pe=g P~ 4- Fl uogBphepyl )oxaZ¥y< 4-yl met hoxy] cycl ohexyl

met hoxynet h

rac-cis-2-(2-{3-[2-(4-Fluorophenyl)oxazol-4-yimethoxy]cyclohexyl}ethyl)-
6-methylbenzoic acid 44 '

cis-3-Ethynyleyclohex-2-enol, ethyl 2-'methyl_—6~triﬂuasomethanesuIfonyloxy-
10 benzoate and iodide 2 give the product 44 of molecular weight 437.52
(CogMH2sFNQy); MS(ESI): 438 (M+H™).

Example XXIX

8) OH
. o
| \ l/ ' |
. : N o) ",
| 45 |

16

rac-trans—2-(2-{3—[2—(4-FIuoropheny!)oxazol-4-yimethoxy]cyclohexyl}ethy!)-
20  6-methylbenzoic acid 45

trans-3-Ethynylcyclohex-2-enol,  ethyl 2-methyl-6-trifluoromethanesulfonyloxy-
benzoate and iodide 2 give the product 45 of molecular weight 437.52
(CoeHasFNO4); MS(ESI): 438 (M+H"). .




15 6-net hyl benzoic acid 41 ci s- 3-Hydroxynet hyl cycl ohexanol, brom de 4 and
iodide 2 (reverse reaction sequence) give the product24festuaffgiopsul ar

wei ght 453.52 (C26H28FNOB); MS(ESI): 95354 (M+H+). 49 Exanple XXVI 24
February 2006 5 rac-cis-2-{3-[2-(4-Fluorophenyl )oxazol-4-yl methoxy]cyclo
h exyl nmeth oxy}- 6-nethyl benzoic acid 42 cis-3-Hydroxynet hyl cycl ohexanol ,

i odi de and iem 2- hydr oxy- 6- net hyl benzoat e 10gi ve the product 42 of

nol ecul amﬂ‘@) 39. 49( C25H26FNCB) ; MS(ESI): 440 (MtHp). - Exampl e XXVII 15
rac-trans-2-{4-[2-(4-Fl uorophenyl.) oxazol - 4-yl met hoxy] cycl ohexyl net hoxy} -

6- met hyl benze+e, aci dgd3 20 tra dr oxy Ry | cycl ohexanol , iodide 2 and
ethyl 2 0 6- pet iyl benzog ve the(p ct 43 of nol ecul ar wei ght
439.49 (C2 MO5) ;\N ES )" 24QA(gr) . 5 ,

46

rac-trans—2-(3-(2-(4-Fluoropheny!)oxazo!A—ylmethoxy)cyclohexyloxymethyl)—-
5 6-methylbenzoic acid 46

The racemic trans-enantiomer mixture 3b (see example 1) and methyl
2-bromomethyl-6-methylbenzoate 4 give the desired produ:t of molecular weight
439.49 (CosH26FNOs); MS(ESI): 440 (M+H+). |

10
Example XXX
O CH
H,C
0
Br

50




Exanple XXVI11 24 February 2006

rac-cis-2-(2-{3--[2-(4-Fluorophenyl)o ﬁzol 4-yl nethoxng&gha@gxmé}ethyl)
6- met hyl benzoi ¢ acid 44 ci s-3-Et hynyl €ycl ohex- 2-enol, et hyl

2-met hyl -6-trifluc onethanesul fonyl oxy- 10 benzoate and i odide 2 give the
product 44 of nol ecul ar wei ght 437.52 (C26H28FN0O4); MS(ESI): 438 (MtH+).
Exanpl e Méh¥l 15(¢ieQ-hydroR &c(o?re&?bﬁ(?n%ﬁ g@ﬁ&ﬁvm@hké%aw -ghid/ | methyl

met hoxy] ¢ cIohexyI}ethyI z 20 benzoic acid 4 _
trans- 3-4 { dyaTowexclobexndoxyneathyl)- 5- -methylbenzoate 48

2- met hyl - 6- tblf| oronethanesulfonyloxy benzoate and iodide 2 glve t he

product 45 of et Hlar wei ght 437.52 (C26H28FNO4).: (
51 24 Februyary 200 Exanpl e 46
rac-tramds-2- (4 FI-HOI‘O )oi%z?oTOLFSF rrﬁb )

6- met hyl benz cid 46 Th m c trans-enanti one

5 8.7 g 1,3-cyciohexanediol and 12 g dibutyltin oxide are dissolved in 600 mi of
 toluene and, under reflux on a water separator, heated to the boil. During the
reaction, the reaction volume is reduced to half of the original volume. After
4 hdurs, the reaction mixture is cooled to room temperature, and 300 mi of DMF,
9.0 g of methyl 2-bromomethyl-6-methylbenzoate and 9.4 g of cesium fiuoride are
10  added. The mixture is stirred at room temperature for 12 hours. The reaction
mixture is diluted by addition of ethyl acetate and washed with saturated NaCl
~ solution. The organic phase is dried over magnesium sulfate, the solvent is
- removed under feduced pressure a:jd the residue is purified by flash
chromatography on silica gel (n-heptane/ethyl acetate = 50:1 — 1:2). This gives
16 about 6 g of the alcohol 47 (cis-racemate) as an oil. CigH2204 (278.35), MS(ESI):
279 (M + H"). The unreacted trans-1,3-cyclohexanediol is also eluted from the
chromatography column. 1t is alkylated analogously to example | using sodium
hydride and methyl 2~bromomethy|-6-methylbenzoate. After analogous work-up
and chromatography as described for the cis-racemate, the trans-racemat 48 is

20  obtained CigH2204 (278.35), MS(ESI): 279 (M + H").

Racemates 47 and 48 are separated by chromatography on a chiral phase
(Chiralpak AD/2 250x4.6; n-heptane:ethanol:methano! = 25:1:05 + 0.1 %
trifluoroacetic acid, R¢ (47a} = 8.9 min; retention time of the enantiomer: R (47b) =
25 99 min (the absolute retention times vary with the exact chromatography

conditions).

The reactions described below can be carried out both with the pure

stereoisomers and with mixtures of the stereoisome_rs-.




~2-brononet hyl - 6- net hyl benzoate 4 , give the desired product of nolecul ar

wei ght  439.49 (C25H26FNO5); MS(ESI): 440 (MrH). Examy gepffaiy 208650 52 24
February 2006 Methyl 2-(cis-3-hydroxy®¥cl ohexyl oxynethyl)-6-nmét hyl benzoate
47 and net hyl 2-(trans-3-hydroxycycl ohexyl oxynet hyl ) - 6- met hyl benzoate 48 0
Bu2SnO, CsF H3 H3 8.7 g 1, 3-cycl ohexanedi ol and 12 g dibutyltin oxide are
di ssol ved . in 600 0 | uene, an under refiux on wat er arator
heatod V§fle boi 12 {%LZ (%@rqmeph%ﬁkﬁrraﬁt VidazpkdAmsthasiciroREsy Petuced ¢ o
hal f of; Glngétﬂ g After 4 hours, the reaction m xture is cool ed
to roomte eratur e‘aﬁ%lg%egm of DMF, 9.0 g of nethyl

2- br ononet hyl - 6- net hyI benzoate and 9.4 g of cesiumfluoride are 10 added.
The m xture is stlrred at roomtenperature for 12 hours. The Bea gtion

m xture is dilutflsby addition f et hyl acet atgC and WI satyr at ed
NaCl solutiorR \ he org has | scrﬁgr,qaﬁ%pver e CH,he
sol vent i A e t reS| due | s I fied by
-flash ch tograp'ny on si Ilca (n heptane/ St yl acetate- =50:1 -+
1:2). Tli's™Qi ves
. Br
)
49

At room temperature, 50° mg of a 60% sodium hydride guspension and then

408 mg of 2-(4-bromophenyl)-d-iodomethyl-5-methyloxazole are added fo a
10 solution of 200 mg of methy! 2-(3-hydroxycyclohexyloxymethyl)-6-methylbenzoate

in 5 mi of dimethylformamide. After one hour, methyl tert-butyl ether is added, and

the mixture is extracted with water. The organic phase is dried over magnesium

sulfate, the solvents are removed under reduced pressure and the residue is

purified by RP-HPLC. This gives 49 as a light-yellow oii. Co7H30BINOs (5628.45),
15 MS(ESI): 528.2, 530.2 (M + H*).

27{3—[2—(4-Bromophenyl)-5-methyloxazol-4-ylmethoxy]cyclohexyloxymethyl}—

6-methylbenzoic acid 50

' . o 0§ OH
H.C TH, HG, QO H
M CHakon, o )Y\o 3

tert-butanol, reflux

49 | 50

117 mg of 49 are stirred in a mixture of 10 mi of tert-butanol and 1 ml of 10 N
: 25 aqueous potassium hydroxide solution at 90°C. After two days, the mixture is



15 about 6 g of the alcohol 47 (cis-racemate) as an oil. Cl6H2204 (278.35),
MS(ESI): 279 (M+ H+). The unreactedsirans-1, 3-cycl oh@(péﬁﬁé |20b aI so
eluted fromthe chromatography columm. It is al kylated ana ogous

exanpl e | using sodium hydride and nethyl 2-brononethyl -6-net hyl benzoate.
Af ter anal ogous work-up and chromatography as described for the

- ci s- r aceauidified with hydrochiariceasitd 4r@d iextraé@dohitb.i gthyl ad€thfy? Ofhd Zothbaned
MS(ESI): 279 + H+). Racenmates 47 and 4& arated b ch mat ogr aphy
on QTR aSS s IR e AEes 3% 51 Gaton 1A S TR SOV RERE]

25:1: 0. Jeguled p?/éssturréfdddof Fé’éidtfe ?scbgnf é%% b&iﬁP)HP €: $ni@ @Neé%@%'é’ﬁ‘ time

of the enanti oner: ab so ute retention tines vary
with t heare&@dﬂt)ualsobdﬁf@bb@rmo5 (6d|4c52)| MBS )THd4.20 48461289031 dd40r i bed bel ow
can be carried out both with the pure stereoisoners and with m xtures of
t he Stereoi soners. 53 24 February 2006 Met hyl :
2-{3-]2- (4 br omophenyl ) - 5- met hyl oxazol - 4- yfi net hoxy] cycl ohexyl oxy-
nmet hyl } - 6 nethylbenzoate 49 5 HO 49 At roon1tenperature 50 ng of a 60%
sodi um Hywdmple X8lbensi on and then 408 ng of

"2-(4-bronophenyl ) - 4-i odonet hyl - 5- net hyl oxazol e are added to a 10 sol ution
of 200 ng of nethyl 2-(3- hydroxycyclohexyloxynethyl) 6- met hyl benzoat e

Br
10 51

2—{3-[2-(3-Bromophenyl)-5-methy]oxazol-4—y!methoxy]cycloheXonxymethyI}-
6-methylbenzoic acid 51

15  Methyl 2-(3-hydroxycyclohexyloxymethyl)-6-methylbenzoate and
2-(3-bromophenyl)-4-iodomethyl-5-methyloxazole give, analogously to example
50, the product 51 of molecular weight 514.42, (CoeH2sBrNOs), MS(ESI):
514.30,516.30 (M + H").

- 20
Example XXXIH




in 5mM of dinmethylformam de. After one hour, nmethyl tert-butyl ether is
added, and the mxture is extracted with water. The opgphGaR¥®e IS dried
over magnesi um sul fate, the solventsbare renoved under reducéd pressure
and the residue is purified by RP-HPLC. This gives 49 as a Iight-yellow
oi . C27H30Br NC6 (528.45), 15 MS(ESI): 528.2, 530.2 (M+ H).

2-{3-[ 2- (4- Bronpphenyl ) - 5- net hyl oxazol - 4-yl rret hoxyécycl ohexyl oxynet hyl } -

6- met . hyf benzoic acid H3C r 1 CHE3T™K3KOH, @‘ t anol., reflux 20 49 50
117 nmg of 49 are stirr in a mxt 10 M of] tert-butanol and 1 m of

10 N 25 aqueous pot assi h 0Xi-6 ohut i or_at A90C. CNster two days, the
fed Wth hl ofic acid and
a

m xture is 54 24 Februg’y 2006 &i di

extracted with ethyl ac®is The conbi ned ofiganLc phases are dried over
magnesi um sul fate, the golvents are renoved unde reduced pressure and the
residue is purified by RP-HPLC. This gives 50 as an anorphous solid.
C26H28Br NOb (514. 52) Sl): 514.29, 516.29 (M+ H+). 5 Exanple XXXI| CH3

. .
52 |

2-{3-[2-(3-Fluorophenyl)-5-methyloxazol-4-yimethoxylcyclohexyloxymethyl}-
5  6-methylbenzoic acid 52
-
Methyl 2-(3-hydroxycyc]ohexyldxymethyi)—6-methyibenzoate and 2-(3-fluoro-
phenyl)-4-iodomethyl-5-methyloxazole give, analogously to 50, the product 52 of
molecular weight 453.52 (CasH2sFNOs), MS(ESI): 454.35 (M + H*).

10
- Example XXXIV
0] OH
CH,

=N

O

/

H,C

15 53

2-{3-[2-(3-Methoxyphenyl)-5-methyloxazoi#-ylmethoxy]cycioheXyioxymethyl}_-
6-methylbenzoic acid 53 | |




10 51 2-{3-[2-(3-B ro mop h enyl)-5-nmethyl oxazol -4-yl methoxy] cyclo h
exyl oxynet hyl } - 6-net hyl benzoic acid 15 Met hyl 24 February 20086

2- ( 3- hydr oxycycl ohexyl oxynet hyl ) - 6- met hyl benzoat e and

2- ( 3- bronophenyl ) - 4-i odonet hyl - 5- net hyl oxazol e gi ve, anal ogously to exanpl e
50, the product 51 of nolecul ar weight. 514.42, (C26H28BrNO5), MS(ESI):

514. 30, 0 -6l 2
2-{ 3- [2% I uz((;romﬂleny g@rn@é?%oxazo} 64m3%§we§p%§§t%£cﬁg%gm%xgnet hyl } -

6- net hypb@ﬂzldrﬂcjod@mgﬂwkﬁvpethm le give, analogously to’ 50, the product 5

f)h((aﬁylhgl ?%"g%mg@fxégﬁé%%%%) nﬁ?%%ﬁe%?zgmpﬂﬁt (()35{)| U?Lg- pr oduct

52 of nol ecul ar wei ght 453.52 (C25H28FNO5), MS(ESI): 454.35 (M+ H{). 10
'Exangl e XXXIV 0 H3C

Example XXXV

SO

54

10 2-{3~[2-(3~Triﬂuoromethylpheny[)—5—methyloxazol-4—y|methoxy]cyclohexyl-
oxymethyl}-6-methylbenzoic acid 54

| Methy! 2-(3-hydroxycyclohexyloxymethyl)-6-methylbenzoate and
2-(3-trifluoromethylphenyl)-4-iodomethyi-5-methyloxazole give, analogously to 50,
15 the product 54 of molecular weight 503.52 .(Cz7H2sF3NOs), MS(ESI): 504.37
(M + H).

Example XXXVI
H3C

S
0

Cl
20 | . 57




15 53 _ :
2-{3-[2-(3- Met hoxyphenyl) - 5- net hyl oxazol - 4-yl met hoxy] cy@#ég}gwlzgﬁynet hyl } -
6- met hyl benzoi ¢ acid 53 56 24 Februar$72006 Met hyl

2- (3- hydr oxycycl ohexyl oxynet hyl ) - 6- net hyl benzoat e and 2-( 3- net hoxy-

phenyl ) - 4-i odonet hyl - 5- net hyl oxazol e gi ve, anal ogously to 50, the product
53 of ecul ar wei ght 465.55 (C27H31NO6), MS(ESI): 466.37 (M + . 5
Exanpl e%-@Cgl@rq&l@yl)-S-methy(/loxazoI-zl-yln')lethoxy cyclghexyloxymetgyl}- )
2-{3- [ 2¢ Fretiivith f phenyl ) - 5- et hyl oxazol - 4- yl met hoxyl cycl ohexyl -
oxynet hyl @-egwrre%rt%élhﬁgﬁg?i acid 54 Met hyi

2- (3- hydroxycycl ohexyl oxynet hyl ) - 6- net hyl benzoat e and

2-(3-trifl hyl ph | ) - 4-i odomet hyl - 5- net hyl I ive, I I
Co 20, | MeRD D R G Ao TRy MG T o8ts £087+OBEIN0S) - V(RS )
504.87 AM-cniblophBriRLBdaditthyl & metlyiokaztte FGRE Uiadifly to 50, the

. product 57 of molecular weight 469.97 (CpsH25CINOs), MS(ESI): 470.43 (M + H™).

Example XXXVII
10
O OH
CH, =
O)\K\O O
Cl

58

15 2-{3-_[2-(4-ChlorophenyI)-5-methyloxazol-4-ylmethoky]cycIohexyloxymethyl}-
6-methylbenzoic acid 58

Methyl 2-(3-hydroxycyclohexyloxymethyl)-6-methylbenzoate and
2-(4-chiorophenyl)-4-icdomethyl-5-methyloxazole give, analogously to 50, the
20  product 58 of molecular weight 469.97 (C26H23CINO3), MS(ESI): 470.40 (M + H").




2-{3-[2-(3-Chl orophenyl ) -5-net hyl oxazol - 4-yl et hoxy] cycl ohexyl oxynet hyl } -
6- met hyl benzoi ¢ acid 57 Met hyl 24 February 2006

2- ( 3- hydr oxycycl ohexyl oxynet hyl ) - 6- netﬁylbenzoate and 5

2- (3-chl or ophenyl ) - 4-i odon®et hyl - 5- net hyl oxazol e gi ve, analogously to 50,

the product 57 of nol ecul ar weight 469.97 (C26H28CI NC6), MS(ESI): 470. 43
(M + H ExampepOeXOHKXVIT 10 d 58 H3 15 :
2-{3-[2-(4-Chl orophenyl ) -5- et hyl oxazol - 4-yl net hoxy] cycl oehexyl oxynet hyl } -
6- met hyl benzoi ¢ acid 58 Met hyl

2- (13- hydroxycycl ohexyl oxypet hyl ) - 6nnet yljbenzoat e and

2- (4-chl orgpkenyl ) - 4-i gtonef hyl - 5- ne{hyl oxazol e give, anal ogously to 50,

ar melght 469. 97 (C26H28CLNGG), MS(ESI): 470.40

the 20 pro t 58 of @
(M+ H+). 5 : - 324 February 2006 2-{3-[2-(3-M
et hyl phengl ) - 5 net hyl oxazol -4

' =N

] cycl ol xyl oxynet hyl } -

CH,

59

2-{3-[2-(3-Methylphenyl)-5-methyloxazol-4-yimethoxy]cyclohexyloxymethyl}-
6-methylbenzoic acid 59

 Methyt 2-(3—hydroxycyciohexyioxymethyl)-s-methylbenioate
10 and 2-(3-methylphenyl)-4-iodomethyl-5-methyloxazole give, analogously to 50, the
product 59 of molecular weight 449.55 (CarH31NO3), MS(ES!): 450.53 (M + H™).

Example XXXIX
15
' 0O OH
H,G ' /O\ ' : :
. ‘ CH,
(o
=N

CH

61

2-{3—[2—(3,4—D_imethylphenyi)-5-methy|oxazol-4fylmethoxy]cyclohexyioxymethyl}-




“ohexyl

-2 (3t ﬁe‘ﬂ}lé’iﬁgl{;&'é‘}wﬁggﬁ)@cﬁo?ec Iar théﬂ@ﬁ%ﬁﬁ%@%iggﬁ%) anﬁ/:s?%grfl y4:5?1 22

6- met hyl benzoi c acid 59 Methyl 2-(3-hyd roxycycl ohexyl oxynet hyl ) - 6- net hyl
benzoate 10 and 2-(3-nethyl phenyl)-4-iodonet hyl - - 5- et iy Fexags! ogi ve,

anal ogously to 50, the product 59 of 58vl ecul ar wei ght 449. 557 ( C27H31NO5) ,
MS(ESI): 450.53 (M + H'). Exanple XXXI X 15 61

2-{3-[2-(3, 4-Di net hyl phenyl ) - 5- et hyl oxazol - 4- yl net hoxy] cycl ohexyl oxynet hyl
} 59 24 Febru ry 2006 6-net hyl benzoic acid 61 Methyl 2-(3-hyd roxycycl
@ﬁﬁ’é’l‘%"-‘%am A&ty | benzo ate and

( M+ H+R- (ﬂdméthy)ﬂhet@l)@@loldmethyl -5- methy]oxazole give, analogously to 50, the

ok B S R B B o oo WS G Sdb 464 30 My1 H):

2- (3 hydr oxycycl ohexyl oxynet hyl ) - 6- met hyl benzoate and 2-(2, 4-d
i met hyl phenyl ) - 4-i odonet hyl - 5- met hyl oxazol e gi ve, anal ogously to 50, the
product 62 of nolecul ar wei ght 463.58 (C28H33NCb), MS(ESI): 464.22 (M +

H+).' 60 Example XL
O OH
: CH
NS
(S0
== \!
CH,

_ H,C
10 62

2-{3-[2-(2,4-Dimethylphenyl)-5-methyloxazol-4-ylmethoxylcyclohexyloxymethyl}-
6-methylbenzoic acid 62

15  Methyl 2-(3-hydroxycyclohexyloxymethyl)-6-methylbenzoate and
2-(2,4-dimethylphenyl)-4-iodomethyl-5-methyloxazole give, analogously to 50, the
product 62 of molecular weight 463.58 (C2sH3s3NOs), MS(ESI): 464.22 (M + H).




Exampl e XLI 63 24 February 2006

2-{3-12-(2-Met hyl phenyl ) - 5- net hyl oxaz%lo- 4-yl et hoxy] cggkg%g&lmgnet hyl } -
6- net hyl benzoi ¢ acid 63 Met hyl '

2- (3- hydr oxycycl ohexyl oxymnet hyl ) - 6- net hyl benzoate and 10

2- (2- et hyl phenyl ) - 4-i odonet hyl - 5- net hyl oxazol e gi ve, anal ogously to 50,
the profxampe3Xlof nol ecul ar wei ght 449.55 (C271-131 NO6), MS(ESI): 450.20
(M+ H+). Exanple XLII 15 H3 64 . i
2-{3-[2-(3-Trifluoronmet hoxyphenyl)-5-net hyl oxazol - 4-yl net hoxy] cycl ohexyl oxy
61 -net hyl }- 6- met hyl benzoic acid 64 24 F ruarcyHZOOG Met hyl

2- (3- hydr oxycyclghexyl oxymet 6- met hyT~henzoat e and
2-(3-trifluoromethoxyphenyl) domet hyl - - et hél oxazol e give, anal ogously
to 5 50, the prod pokecubar el gh g6 (C27H28F3NOC6), MS(ESI):
520.20 (MrH . Exanpie XLA1 10 HBCD; -
. =N
CH,

63

2-{3-[2-(2-Methylphenyl)-5-methyloxazol-4-yimethoxy]cyclohexyloxymethyl}-
6-methylbenzoic acid 63 w

Methyl 2-(3-hydroxycyclohexyloxymethyl)-6-methylbenzoate and
10 2-(2-methylphenyl)-4-iodomethyi-5-methyloxazole give, analogously to 50, the
product 63 of molecular weight 449.55 (CoyHa1NOs), MS(ESI): 450.20 (M + H").

Examnple XL
15

64

2-{3-[2-(3-Trifluoromethoxyphenyl)-5-methyloxazol-4-yimethoxy]eyciohexyloxy-




67 2-{3-[2-(3, 4-D net hoxyphenyl ) - 5-net hyl oxazol - 4-yl

net hoxy] cycl ohexyl oxynet hyl } - 6-net hyl benzoi c aci d 67 Abrdhtidty!2006

2- ( 3- hydr oxycycl ohexyl oxynet hyl ) - 6- mefhyl benzoat e and

2- (3, 4-di net hoxyphenyl ) - 4-i odon®et hyl - 5- net hyl oxazol gi ve, anal ogously to

50, the product 67 of nol ecul ar wei ght 495.58 (C28H33N07), MS(ESI): 496. 20
(M + FH}T % 55 XLIV 62 68 24 February. 2006 :

2 {3-]2- ‘§ 6& '85 ﬂfﬁgﬂ@ oxazol - 4-yl net hoxy] cycl ohexyl oxymet hyl.} -

6- met hyl benzoic acid 68 WCN 68 10 13 ng of

2-{3-[ 2-(3- bronophenyl ) -5-nmet hyl oxazol - 4-yl net hoxy] cycl ohexyl oxy-

met hyl } Methgt {3 yﬂmcydohwmwmhmeemeﬂwmmm dadar e di ssol ved in 5

m of t d d 3 d th
v gon, s SRR an e R RSB T e B alies crndlagmeny e
M Xt&ir e 505 the prodwst 64 oi(}ﬁ@e&mér %@ﬂumsg 551 GC%GHEB‘P’QNUEE MS(ESAM520.20

terrpera't(ureH+V\/ater is added t

Example XL}

' @) OH
CH
~ 3
O}\f/\o O .
=N
: —CH
—0 0—LhH,
10 H.C
67
2-{3-[2~(3,4-Dimethoxyphenyl)-5- methy!oxazol~4-ylmethoxy]cyclohexy[oxymethyi}
6-methylbenzoic aCId 67
15
Methyl 2-(3-hydroxycyclohexyloxymethyl)-6-methylbenzoate and
_2—(3,4-dimethoxyphenyl)-4-i_odomethyl-5-methyioxazol give, analogously to 50, the
product 67 of molecular weight 495.58 (C25H33NO7), MS(ESI): 496.20 (M + H*).
20

Example XLIV




15 the reaction mxture, which is then extracted with ethyl acetate. The
conbined organic phases are dried ove&re2 magnesi um sul f peghgﬁmbvents are
renoved under reduced pressure and the€ residue is purified by RP-HPLC
This gives 68 as an anorphous light-yellow solid. C27H28N208 (460. 53),
MS(ESI): 461.20 (M+ H}). 63 Exanple XLV 69 5 24 February 2006 '
2- Met hyl - 6-[ 3- (5- et hyl - 2_phenyl oxagr| - 4oy met hoxy) cycl ohexyl oxynet hyl ] benz
oic acid 68,0kt hyl 2-xycyc| olgxyl oxymnet hyl ) - 6- net.hyl benzoat e and

2- phenyl - 4- .1 odonet met hyl oxazol e .gi ve, anal ogously to 50, the

product 69 of cut@ wet ghiy 2 NO5), MS(ESI): 436.32 (M +
H). Exanpl ©&XLVI 15 70 CH3

2- Met hyl -6-[ 3 met hyl - 2- p-t ol yl oxax 4-yl met hoxy) cycl ohexyl oxynet hyl ]
benzoic 20 gcid 70 64 24 February 2006 Met hyl 2-(3-hyd

roxycycl o oxynet hyl ) -6-m et hyl benzoate and

68

2-{3—[2-(3-Cyanophenyl)-5-methyloxazol-4-y!methoxy]cyclohexyloxymethyl}- |
5 6-methylbenzoic acid 68

k-] .
' 0 OH Q OH
. }Y\O o CH, . )\Y\ o o CH,
Br i CN

68

10 13 mg of 2-{3-[2~(3-bromophenyl)-5-methyloxazol-4-ylmethoxy]cyclohexyloxy-
methyl}-6-methylbenzoic acid and 25 mg of zinc cyanide are dissolved in 5 ml of
dimeth_ylfonnamid{e. The reaction mixture is degassed and charged with argon,
and 20 mg of tetrakistriphenylphosphinepalladium are added. The mixture is
stirred at 100°C fc_')"r 12 hours. After cooling to room ternperature, water is added to

15 the reaction mixtu'fe, which is then extracted with ethyl acetate. The combined

' organic phases are dried over magnesium sulfate, the solvents are removed under
reduced pressure and the residue is purified by- RP-HPLC. This gives 68 as an
amorphous light-yeliow solid. C27H2sN20O5 (460.53), MS(ESI): 461.20 (M + HY).




2- (4- nmet hyf phenyl ) - 4-1 odon®et hyl - 5- net hyl oxazol e gi ve, anal ogously to 50,
the product 70 of nolecular weight 449.55 (C27H31NCS)24 MEKrGaty)200450- 36 (M
~+ H+). 5 Exanple XLVII H3 H3C 71 10 63

- 2-{3-[2-(4- Met hoxyphenyl ) - 5- net hyl oxazol - 4- yl met hoxy] cycl ohexyl oxynet hyl } -
6- met hyl benzoic acid 71 Methyl 2-(3-hydroxycycl ohexyl oxynethyl)-6-mnet hyl
benzoat Exﬁﬂﬂ’fléi&g{ (4- met hoxyphenyl ) - 4-i odonet hyl - 5- net hyf oxazol e gi ve,

-anal ogousTy 't'o , the product 71 of nolecul ar wei ght 465.55 (C27H31NOD),
MS(ESI): 466.37(M + H+). WD 03/020269 W claim 1 . A compound of the
formula | Rl 65 24 Februarryy.. 206)6 I(D)CHT/ EP02109221 OR3 in which vp

CH
= 3

69

2-Methy!-6-{3-(5-methyi-2-phenyloxazol-4-yimethoxy)cyclohexyloxymethyllbenzoic
acid 69 =

Methyl ~ 2-(3-hydroxycyclohexyloxymethyl)-6-methylbenzoate and 2-phenyl-4-
10 iodomethyl-5—methyloxaz'ole give, analogously to 50, the product 69 of molecular
- weight 435.52 (C2sH20NO5), MS(ESI): 436.32 (M + HY.

Example XLVI
15 |

H,C
70

_ 2-Methyl-6-[3--(5—methyl-z-p-to!yloxazol-4_-’ylmethoxy)_cyclohexyloxymethyl]benzo_ic
20  acid 70 | - | | |




'Ring.Ais (C3-C8)-cycloal kyl or (C3-C8)-cycloal kenyl, where in the

cycloal kyl ~or 10 cycl oal kenyl rings qpe or nore carbopy pEHEyTeDe

repl aced by oxygen atons; R, R2, R4, R5 independently of.oné another are
H F, d, Br, OH N2, CF3, OCF3, (C-0C6)-alkyl or O(G-C6)-al kyl; 15 .
R3is Hor (C-C6)-alkyl; Xis (G-C6)-alkyl, where in the al kyl group one
or nore Memﬁ-(atwmoxymld@@x?lsﬂ?m@&@tlﬁﬁ-rﬁémgmnﬁé@t@&jndZO Yis

group one or nore carbon atoms nay he

(C, -C8)-al kyl, in.th
§ epl ac)eo@&{%ﬁ@%ﬁégﬂ%ﬁﬁ?dgﬁgthsﬁs‘i@ﬁwmw@ Aivg, analgoaislye teabls.thes 24

A L A R S e e (e A 1

cycl oal kyl or cycloal kenyl rings one or nore carbon atons nmay be repl aced
by oxygen atons; Rl, R2, R4 independently of one another are H, F, d,
Br, ,. NO2, CF3, OCF3, (Ci1-C6)-alkyl or O(Cl-C6)-alkyl; 10 . R5 is

( Cl1- C6) -m@ldipie X8z s H or (Cl-C6)-al kyl ;- '

| Os_OH |
H,C /Q\ )
CH,
=N

H,c—©
71
10
2-{3-[2-(4-Methoxyphenyl')-5-methyloxazol-4-y!methoxy]cyclohexyEoXyrﬁethyi}-
6-methylbenzoic acid 71

Methyl 2-(3-hydroxycyclohexyloxymethyl)-6-methylbenzoate and
15 2-(4-methoxyphenyl)-4-iodomethyl-5-methyloxazole give, analogously to 50, the
product 71 of molecular weight 465.55 (Cp7H31NOs), MS(ESI): 466.37(M + H*).




V. Xis (C1-C6)-al kyl, where in the alkyl group one or nore carbon atons

15 are regégced by oxygen atoms; is (Cl-Co6)-al kyl, wheperbmubReoasky! group
one or N¥PLDH2BEBO atons nay be repl aced by oxygen at onBCTZEPa2090Ds
physi ol ogi cal |y acceptable salts. 3. conmpound of the forrmula | as clained
inclaiml or 2, wherein Ring Ais (C3-C8)-cycloal kyl or
(C3-C8)-cycl oal kenyl; 25 R1, R2 independently of one another are H, F, d,
Br, OH N2, CF3, OCF3, (Cl1-C6)-alkyl or O(Cl-C6)-alkyl; R3is Hor .
(C1l- Co) veéleldirn: 30 is (Cl1-C6)-al kyl, where in the al kyl group one or nore
carbon atons are replaced by oxygen atons; 67 24 February 2006 Y is

(G -C6)-al kyl, where in the alkyl group one or nore. carbon atons are

repl aced by oxygen atons; 5 10 15 and its physiologically acceptable salts.

5 1. A compound of the formula |
| R4 | 8
R1 N ' |
\
——= N X Y
| Py | OR3
| 0O
in which ;

Ring A is (C3-Cs)-cycloalkyl or (C3-Cg)-cycloalkenyl, where in the cycloalkyl or
10 cycloalkenyl rings one or more carbon atoms may be replaced by
oxygen atoms; "

R1,R2, R4, R5 independently of one another are H, F, Cl, Br, OH, NO,,
CF3, OCF3, (C1-Ce)-alkyl or O-(C4-Cg)-alky!;
15 -
R3. - is M or (C4-Cg)-alkyl;
X I8 (C+-Ce)-alkyl, where in the alkyl group one or more carbon atoms
may be replaced by oxygen atoms; |
20

Y is (C+-Ce)-alkyl, where in the alkyl group one or more carbon atoms
' may be replaced by oxygen atoms;

and its physiologically acceptable salts.




4. A conpound of the fornula | as clained in one or nDre of claims 1 to 3
having the structure la Rl Ring Ais %% | ohexyl; R1, FaE\eR @nﬁ@.tly of
one another are H F, d, Br, OH, CF3, C[FS (Cl CB) al Kyl

O (C3-C6)-alkyl; R3is Hor (Ci-C6) aIkyI is (Cl-0C6)-alkyl, mhere in the

al kyl group one or nore carbon atons are replaced by oxygen atons; 20 is
(C1- Co) -al kyl Y Bpn atoms are
repface&gby 5§§3@@bg?ggghngg an&ifgg Eﬁ?@?gpgg?@pTﬁvﬁg%ceptabIe salts. 5. A
pharnaceutlcal conpr|3|ng one or nore conpounds as clainmed in one or nore

of claing. 1 ry tlcal CO ng _one or
nor e CO%BQ s aésg(lg?aﬁ ﬂéﬁgﬁ &9'9&%\/%‘%]@?% ?FG(EIUD %‘@8’ nor e
active conpounds cy@loal‘keﬂbﬂhﬁ@?;%‘ﬁéféﬂ mo?@rﬁarbéh "gloRRenfly Ber,%p%aaoapds as
clainmed in one or noré of "clainms 1 to 4 and one or re lipid- or

trigPyceride-| owélXNan atamhsie conpounds.

R1, R2, R4 independently of one another are H, F, CI, Br, O”HT NO,, CF3, OCFs3,
(C1-Ce)-alkyl or O-{C4-Cs)-alkyl;

10 R5 is (C4-Cg)-alkyl;

R3 is H or (C1-Ce)-alkyl:

T

X is (C:-Cs)-alkyl, where in the alkyl group one or more carbon atoms

15 are replaced by oxygen atoms;
Y is (C4-Cg)-alkyl, where in the alkyl group one or more carbon atoms
may be replaced by oxygen atoms;

20  and its physiologically acceptable salts.

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

Ring A is (Cg—Ca)-cyclqa!kyl or (C3-Cg)-cycloalkenyl;

25
'R1, R2 independently of one another are H, F, Cl, Br_, OH, NO,, CF3, OCF;3,
(C1-Ce)-alkyl or O-(C1-Cs)-alkyi; '
R3 is H or (C4-Cg)-alkyl;
X is (C4-Ce)-alkyl, where in the alkyl group one or more carbon atoms

are replaced by oxygen atoms;




8. The use of the conmpounds as clainmed in one or nore of clains 1 to 4 for
preparing a nedi canent for the treatnent of disorders 5f rdpgarl 2Bbs!

met abolism 10 9. The use of the conpdlnds as clained in one or nore of
“claims | to 4 for preparing a nedicanent for the treatnment of type | |

~di abetes. 10. The use of the conpounds as clainmed in one or nore of clains
| to 4 for 15 preparjng .a nedicanent for the treatnent of S)éndrome X, 11.
The useYof the c@n&guégsalﬁléls whereda the alkd grpupene 6F raergi eavbpntaomss or.
preparing a nedi r e, it of disturbed glucose tol erance. 20
12. The use of tﬁ%n%gkp%gnbs@%%@g in one or nore of clains 1 to 4 for
preparing a nedi canent for the treatnent of eating disorders. 13. The use
of the conpounds. as.clainmed in one or nore of clainse 1 to 4 for preparing
a medi c§ W?'qugécac@@éi‘:%iﬁ%’%ﬁa%esi ty. 25 14. The use of the compounds
as odainmed in one or nore of clains 1 to 4 for preparing a nmedicanent for
the treatnment of cardi onmyopathy. 15. The use of the conpounds as clainmed in
one or fore Afcahpoursd of ttie 4Jofroutia [348s plaimadi ingore e dhommenicldims 1 ke 3
treatment .of .cardiac insufficiency. 16. The use of the conpounds as cl ai ned
in one BPVINGILE s “‘c%f"é‘?ﬁ’s 1-to 4 for preparing a nedicanent for the
treatnent of osteoporosis. 69 24 February 2006 17. The use of the conpounds
as claimed in one or nore of clains 1 to 4 for

A |
9l
N~ >y Y

la o OR3

10
Ring A is cyclohexyl;
R1, R2 independently of one another are H, F, Cl, Br, OH, NO,, CF3, OCF3,
(C1-Ce)-alkyl or O-(C4-Cg)-alkyt;
15 |
R3 is H or (C4-Cg)-alkyl;
X | is (C4-Cg)-alkyl, where in the alkyl group one or more carbon atoms
are replaced by oxygen atoms;
20 | ,
Y is (C4-Cg)-alkyl, where in the alkyl group one or more carbon atoms
are replaced by oxygen atoms;
| and its physiologically acceptable salts.
25 '

5. A pharmaceutical, comprising one or more compounds as claimed in one or

more of claims 1 to 4.



preparing a nmedi canent for the treatnent of atherosclerosis. 18. The use of
- the conpounds as claimed in one or nore of claims 1 toyfréQiary2oBEEPari ng a
medi canment for the treatnent of Al zhePRer's disease. 19. The use of the
conmpounds as clainmed in one or nore of clains 1 to 4 for preparing a

- medi canent for the treatnent of inflammations. 10 20. The use of conpounds

one 1 or (her 2ePronnacdRicl 6omprebr ofiort RonfiliiRiRRs Aid b fhe offer

of di sormeressobdiainte1ltd @i ghdeiebohicsenactied cdhpolihds.use of conpounds as
clained in one or nore of clains 1 to 4 in 15 conbination with at | east

one further active conpound for preparing a nedicanent for the treatnent

of type 41 di ol : i ' re of
ol ai e 1o 4 Proffacdfical bt of e BE e oAl B kel Bhe BELG For
pr epér i ngoee médclaanedt to 20 ahdr ohbeot maatedipid-obr tsigideenide-bwetihg Activecess
for preparing a pharnmaceutical conprising one or nore conpounds as clai ned
in one &Omﬁfﬂﬁ‘% clains 1 to 4, which conprises nmixing the active
conpound with a pharnmaceutically suitable carrier and bringing this 25
m xture into a formsuitable for adm nistration.

8. The use of the compounds as claimed in one or more of claims 1 to 4 for

preparing a medicament for the treatment of disorders of the lipid metabolism.

10
9. The use of the compounds as claimed in one or more of claims 1 to 4 for
preparing a medicament for the treatment of type Il diabetei;

10.  The use of the compounds as claimed in one or more of claims 1 to 4 for

15  preparing a medicament for the treatment of syndrome X.

11.  The use of the compounds as claimed in one or more of claims 1 to 4 for
preparing a medicament for the treatment of disturbed glucose folerance.

20 12. The use of the compounds as claimed in one or more of claims 1 to 4 for

preparing a medicament for the treatment of eating disorders.

13.  The use of the compounds as claimed in one or more of claims 1 to 4 for
preparing a medicament for the treatment of obesity. '
25 | |
14. The use of the compounds as claimed in one or more of claims 1 to 4 for
“preparing a medicament for the treatment of cardiomyopathy.

15. The use of the compounds as claimed in one or more of claims 1 to 4 for
- 30 preparing a medicament for the treatment of cardiac insufficiency.

16. The use of the cbmpounds as claimed in one or more of claims 1 to 4 for

preparing a medicament for the freatment of osteoporosis.




10

15

20

- 25

24 February 2006
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17.  The use of the compounds as claimed in one or more of daims 1 to 4 for

preparing a medicament for the treatment of atherosclerosis.

18.  The use of the compounds as claimed in one or more of claims 1 to 4 for
preparing a medicament for the treatment of Aizheimer's disease.

19. The use of the compounds as claimed in one or more of claims 1 to 4 for

preparing a medicament for the treatment of inflammations.

20. - The use of compounds as claimed in one or more of claims 1 to 4 in
combination with at least one further active compound for preparing a medicament

for the treatment of disorders of the lipid metabolism. -

21. The use of compounds as claimed in one or more of claims 1 to 4 in
combination with at least one further active compound for preparing a medicament

for the treatment of type Il diabetes.

22. The use of compounds as claimed in one or more of claims 1 to 4 in
combination with at least one further active compound for preparing a medicament

for the treatment of syndrome X.

23. A process for preparing a pharmaceutical comprising one or more
compounds as claimed in one or more of claims 1 to 4, which comprises mixing
the active compound with a pharmaceutically suitable carrier and bringing this

mixture into a form suitable for administration.




