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Description

Diaryicycloalkyl derivatives, process for their ‘preparation and their use as
pharmaceuticals

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 part_icular object to

provide compounds having improved action compared with the compounds of
20 PCT/US14490. This was to be achieved, in particular, by activating the PPAR«
receptor.

Accordingly, a first aspect of the invention provides.compounds of the formula |
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in which

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



- sphar macem,IRaI R4,TR8 i nveninige eﬁ@ériﬂyeéf bﬁedérﬂitMéﬁhFé fﬂalfkytl dey, iyat aess and

reduci ng properties and are suitable e.g. for treating lipid netabolic

d| sorders, type Il diabetes and syndr X, WO 03/ 02Q265ebtuats 2668CT
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to their phy5|olo ically 10 acceptable salts and physiologically
functional deri vath %Fmﬁp&ahaky&br@(Qwﬁ?é)@lk)dtructure have al ready been
described in the prior art for the treatnent of hyperlipidema and .

di abetes (PCT/USI 00111490). 15 It was an object of the invention to provide

conpound®3 havi ng isH de(CGrG4)dlieal |y exploitable triglyceride-lowering
acti gn and a favorable effect on lipid and carbohydrate netabolism in
partPcul ar for syndromes of dyslipidemas, type 11 diabetes and the

" Compounds havi ng s et SrbaRTL tsre Hhel BT bl fbe X Tels car SipmS
PCT/'US14490. Thi snawbe replhcedibhiorygsh atom®arti cul ar, by_ activating the

PPARa receptor. Accordingly, a first aspect of the invention provides.
conpounds of the fornula | ' '

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.

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.



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 zmp:@)rg@f%tmoeatorrs may
. be replaced by oxygen atoms; 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(Cl1-C6)-alkyl; R3is Hor (Cl-C6)-alkyl; Xis
-, (C1-Cp) I.n.the alkyl qgroup o of nore carbop atons nay be

r epl acedpg V é@rﬁ%ﬁé’rgp%%&glve@ io %@T%GHS‘BWE@PQF%MF%' i ’HB al'’kyl group .one
or nore carbon atons. 10 may be replaced by oxygen atons; and their
physi ol ogi cal |y acceptable salts. Preference is given to conpounds of the
for mul aRING A whi BHCrCe)iayckatiky! ar (Gs-CeBewsdalkgnylpal kyl or
(C3-CS)-cycl oal kenyl, where in the cycloal kyl or cycloal kenyl rings one or
nore carbon atons may be replaced by

5 R1,R2 independently of one ancther are H, F, Cl, Br, OH, NO,, CF3, OCF,,

(C1~Cs)-alkyl or O-(C1-Cg)-alkyl; i ’
R3 is H or (C+-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

) |
*Y. (wnad)
N X Y
la 0" ™OoR3

25 Ring A is cyclohexyl;

wherein

R1,R2 independently of one another are H, F, Cl, Br, OH, NO,, CFs, OCFs3,
(C1-Cg)-alkyl or O-(C4-Cg)-alkyl; '




oxygen atons; 20 Rl, R2, R4 indepeng$ntly of one another are H, F, C, Br,
OH, N2, CF3, OCF3, (Ci1-Co)-alkyl O (C1- C6) - al kyl ; 2 BetirGary@boé0) - al kyl ;
25 RBis Hor (Cl1-Cg)-alkyl; Xis (Cl1-C6)-alkyl, where in the al kyl group
one or nore carbon atons are replaced by oxygen atons; 30 Y is

(Cl- Ggp- al kyl , ecipr. 4 he ./l kyl group one or nore carbon atonms may be
repl aced by oxiﬁggyg?g%j, QM their physiologically acceptable salts. 3 24

February 2006 Particular preferencé is given to corrpounds of the fornula I
in ,.ch R ng AAds~(C3-Cg)-cycloal kyl or (C3-C8)-cycloalkenyl; R, R2
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(G -C6)-al kyl gye fepldeed ; is Hor (C -C6)-alkyl; 10 X is

" (C1-Co)-.al kyl, V\hre@rpe in%%ﬁ}g%{y?tdgﬁﬁ%up one or nore carbon atons are

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

- or e carbo re repl aced, by oxygen atons; 15 and their
_phygit%l ogi cal ﬁ?@%@@ﬂﬁe“&ﬂ? dn c%he alﬂylygroup one or more carbon atoms
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,
atherosclerosis, 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 comprising one or more compounds described above; which
comprises mixing the active compound with a pharmaceutically suitable carrier and
bringing this mixture into a form suit_able for administration. '




Very particular preference is given to conpounds of the formula | having
the "structure la 20 RO wherein 25 Ri ng. A is cycl ohexyFebrBhry 7886

i ndependently of one another are H, K. C, Br, OH N2, CF3, I&F

(G -06)-al kyl or O(Cl-C6)-al kyl, Rsal S Hor (G - Cs) al kyi ; 24 February
12006 X is. (CT-Co)-al kyi, where in the al kyl group one or nore carbon atons

'-are remmedvmuwmbmmmbmmécu% arbimma wher thd FokrAeofll teelr gr oup.
ne- or nore,  carbon atops are repl aced gen -atons; and their
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i nvent i h@YedeRe@gphar maceuti cal conprising one or nore conpounds as
descri bed above. Accordingly, a third aspect of the invention provides a
phar maceut i cal conprising one or nore conpounds described above and one or

or ovi aderSsHPRAR Y e SRR Ry Fh i RASRE 5 fpp ceraRBE IR above

and oner®iamdied. | i pid- or triglyceride- |owering active conpounds.

Pharmacéutically accgptable salts are particularly suitable for medical applications
because of their greater solubility in water compared with the starting or base
compounds. These salts must have a pharmaceutically acceptable-anion or cation.
Suitable pharmaceutically acceptable acid addition salts of the compounds-of the
invention are salts of inorganic acids such as hydrochlorib 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




Accordingly, a fifth aspect of -the invention provides the use of the
conpounds .as described above for pr%Paring a nedi can®hFebragrytdoest r eat nent
of disorders of the |lipid netabolism”type Il diabetes, syndrone X,

di sturbed gl ucose tol erance, eating disorders, obesity, cardi onyopathy,
cardi ac insufficiency, osteoporosis, atherosclerosis, Al zheiner's disease

. and i nf kapeahbtYor ASERY .Si §§ﬁ t | nyention provides .
t he use of conpounds as J{elgélﬁpgggé’aféhgé i ?é:c@r%{rﬂa%?%k%?ﬁ at | east ane
further active conpound for. preparing a nedicanent for the treatnent of
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above; which “conprises mXxing e acti Ve conmpoun
sui tabl Breeyample amestasrwhighrig abié, somiadministriation te 4 efamaial saBhead, dor

adm ni s l.pN Februar,y 2006 The :j nventi on enbraces conpounds of the
f or rul a&{‘%h% E%%ﬁb‘f‘ﬂ?'br Otfﬁg’{lg&rﬁ%é@ép{dpgg@d YA AR araung of the Ryl er

enant i ogrmastivetktabsife thetehf di ast ereoners  and m xtures thereof. The al kyl
radicals in the substituents RI, R2, R3, R4 and R5 can be straight-chain

- or branched. Pharmaceutically acceptable salts are particularly suitable

for medg : ' | of , t hei reater solypility in -water
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phatOracihet invahfion, aax dpsaitiedt, 464 8Raples 3 IHDNOkada et al., Chem. Pharm. Bull.
1994, 42, 57-61. Such prodrugs 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,




Suitabl e -pharmaceutical ly acceptable acid addition salts of the conmpounds
of .the invention are salts of inorgqpic aci ds such a hastuagioosi ¢ aci d,
“hydrobrom c, phosphoric, netaphosphoric, nitric and sulfuric acids, and of
organic acids such as, for exanple, acetic acid, benzenesulfonic, benzoic,
citric, ethanesulfonic, fumaric, gluconic, glycolic, isethionic, lactic,
* | act obi drdm,1 mej & d00Mmgi @nd siRgleadmeuidraiRtionsUNRICR €an Bet SdMaBRsERd oni ¢
and tartarjc aCLds. Sui tabl e pharmaceutically acceptable. basic salts are
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and al kal § g, e t : u [ and calciumsalts).
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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 ingredients 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




I nvention. These prodrugs may thensel ves have activity or not. The

conpounds of the invention may also exist in various psyyeif)2dss for s,
.for 15 exanpl e as anorphous and crystal | i ne pol ynorphous forfs. 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

: I paf " s)_,of fornmula |I" refer, tog conpound(s)
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kil ogram of body_weight, for exanple 3-10 ng/kg/day. "An I ntravenous dose
may ge, neerssaRanplEs. faf examplgnge . tablet ogaro ke produced. byngdinpresding forcan

i tabl LAl Lof LSk an_ of 20 to 100 ng per kil ogram and
per. i Mking F1bBIAREF LraRuIeE df3hE ohad i Y. Sppitnptite Mifhugne dtt ai n
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capsul egctye/dispareing, agemy(s} imsasuitableo maeking|Moldbd aablets can be produced
by molding the compound which is in powder form and is m£istened with an inert

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 administration 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.




-1.0 to 1000 ng, typically from10 to 600 ng. For the therapy of the
abovenentioned conditions, the conpourgls of fornula | gly.fgayI0beas the 5
compound itself, but they are preferably in the formof a phafmaceutical
conposition with an acceptable carrier. The carrier nust, of course, be
acceptable in the sense that it is conpatible with the ot her ingredients
of the mﬁﬁcbummmposmmsmm r Pfca’l h@eﬁﬁiih%néklﬁ aP%lréfBrabTm
carrier be a solid or a liquid or bo is preferably formul at ed
with t héh@é?fﬂbgﬁam&'ﬁeat srémgeelofionepaster sglsee{npewsa)toaod,d)ambrsewhlmarh may

o o el (58 i el Byt Bnalf, Blvelivighg ol BaCaB AR corfhgfionsy ot ner
conpounas ted of micmelcﬁ thesd BebdthAcOR Y active coMPaTid isqmae@éuyt ;h@seﬁvﬁra ion

can be produced by one of the known pharnmaceutical nethods, which

essent | #ONgEREHIANO! fram GitkiongS¥nby wmi&d@feﬁh@sccwmpwmrf@a@aama:ﬁpny
accept albI{? é)éjl’l ers and/or 15 exci pi ents. Pharnaceutical conpositions of
the invention are those suitable for oral, rectal, tapical, peroral (for
exanpl e sublingual) and parenteral (for exarrpl e .subcutaneous,

i nt rarrusrcul a i ntradermal or intravepous) adm ni st ration, alt hough 20 the

most  suilFaBTAErmEhadBTnigHAtion i al5e inassie, dthrrmaseytieal GonRasitians SWasle on t he |
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met hyl cel u | ose phthalate and anionic polyners o acrylic acid
active compound concentration is about 1% to 35%, preferably about 3% to 15%.
A particular possibility is for the active compound to be released by
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 proceedlng
20 in accordance with the reaction scheme below




and net hyl nethacryl ate. Suitabl e pharmaceutical conpounds for oral .
adm nistration may be in the formof 30 separate unitg, pgﬁﬂlggxhé
exanpl e, capsules, wafers, suckable t&lets or tablets, eac |ch
contain a defined anount of the conpound of fornula I; as powders
granul es, as solution or suspension in an aqueous or nonaqueous I|qU|d; or
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al ready 7Rafeb uary~ 2006 nmentioned, be prepared by any suitable
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with a flavori ng, normally sucrose and gum arabic or tragacanth, and

~pastilles which conprise the corrpoung in an inert bas.f“s?)&. ag2006! at in and
gl ycerol or sucrose and gum arabi c. 8 The pharnaceuti cal conpositions

suitable for parenteral adm nistration conprise preferably sterile aqueous
preparations of a conpound of formula I, which are preferably isotonic

Wi th thaoteoéndl colifbduntisnsfeghe’ REMILAL in ﬁh%ﬁeRﬁf AR ié?{&ﬁxaﬁﬁve the
preferably adm nistered intravenous|y, although adm ni stration may al so
t ake 25nManRosgivensbovarareueactediwitndiatin acetoneiwith bettimgpat riefijne 66 1. .

These nat | . n fer b ropdyced by m xing the conpound with
wat er gﬁ‘gaﬁaﬁ”ﬁ%@ﬁgﬁ%r%"gﬁﬁ?‘?‘h@gt%ﬁﬁ@%s#er| le and isotonic with blood.
I nj ectabl e conpositions of the invention generally contain from0.1 to 5%
by wei ght of the active conmpound. 30 Pharnmaceutical conpositions suitable

for ?ecte cmpoynd phthe formda R is seaaied with areompeund of gm lfcgmf : ld&in o

i : M. XJ a .como rmul a
D one Mgt and e Bien % P BRI & omindlfl g SBERK b whabRT g8t or
and shafdnen,trhand Xshante the micahings. debchBedebbval Mer0Q R SRERINAERAt

conpositions suitable for topical use on the skin aré preferabl In t he
fom of "Mt defPeraugge IN| AN oiMerhasplvent pstigh @s odionetbylfeimamider roer s

whi ch ¢ pet & . ' I | s | cohol s
and confatraBRraRin B bditn? hdide Uil ey PERolfd B SRR Wi Bk oune
i s Yenehalide; grigsenmpoment G is omitialiyt heateshwith dibotyit®. dxite ih SMuenevsh ght  of
the CO”R%?ért 'é)enpargt%rr %f'm%l e‘nern%rgr 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



0.5 to 2% Transdermal administration is also possible. Pharnmaceuti cal
conpositions suitable for transdermal uses can be in $he-ffi@a20bssi nal e

. plasters which are suitable for 10 | cbg-term cl ose contact with the _
patient's epiderms. Such plasters suitably contain the active conmpound in
an aqueous solution which is buffered where appropriate, dissolved and/or

! | . | there al rtate, 4 |
compounti st AR PAESRRIELY 2ehue SHBERCs B ER cleearipiGosek sty 985, A
par t i cuhmtatrsiesdibordefs ahg or€seldttodqbl ¥RamplE Fros ahﬂdfé%efif’ééeﬁlﬁiﬁgid%ew

el ectrotransport or iontophoresis as described, for exanp -
Phar nacegeiisa@ntigpartansivesoanyl . acdive ¢campeyndsier itneatingi and/6u préventinge

e <CPARES Bt B ARl B BRI, o, e o 0T
accd daPasticwidrly duitablecfaethp phashacRodichmractit ddiitsn@ddreNal ,  acetone R
Bu2SnO GCsF E R1 :
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 embodiment of the invention, the compounds of the formuia | are
-administered in combination with an HMG-CoA reductase inhibitor such as
simvastatin, fluvastatin, pravastatin, lovastatin, - atorvastatin, cerivastatin,

rosuvastatin.




HO- (CH2)n . O 24 February 2006 1. (COCl)2 2. MeOH X*- O (CH2)n

\-~~(CH2) mOH F NaH, Nal DM~ Br.-Y. | ---0O Y* t'BU%Feb'?QaJV\'ﬁ@fTbaq | m NBS
(CH2)mOH Rng AD 10 24 February 20 To this end, conpound$ 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,

giving a conpound of the formula B.

In one embodiment of the invention, the compounds of the "formula | are
- administered in combination with a cholestero! absorption inhibitor such as, for

example, ezetimibe, tiqueside, pamaqueside.:

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a PPAR gamma agonist such as, for example,
rosiglitazone, pioglitazone, JTT-501, Gl 262570.

10 in one embodiment of the invention, the compounds of the formula | are
administered in combination with PPAR alpha agonist such as, for example,
GW 9578, GW 7647.
®
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




5.The conpound of the fornula Bis reacted with é conpound of the formula C
in which n and mare each 0-5, giving a conpound of tHhepdgan!saosE i N
~which R, R2, R4, m n and X have thB neani ngs descri%ﬁd ab%?\#e. 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
nent Cis initially heated with

at abou OC with.the 10 halide, or b) conp .
- di butyI%g'%"rB%e ‘pi"h ©a %ﬁ@%ﬁ""é‘ %ﬁ?@m%@pgﬂ%@&ﬂd Bgsoant eh 8. Furs and
then, WekdmprdichbleBtypdmird, ¥Bldeslbiam de, cesium fluoride and iodi-de B,
converted into E by 'stirring at roomtenperature for a nunber of hours. VO

15 The conpound of the fornmula E is, using a conpound of the forrmula Din
which Y,_is a i_bed ove, converted into a conmpoyund_of the formula F
' i o ghe” SlRRileRECor 8, v ERLY e Sobsouese Shaie: bt e To

f or ® anag@mimstermnth combifafifPvAthoBAt EDL fREpRiFaRBLEer fsbe% US?(B,L%Q,?{%

dimet hyl formam de and tetrahydrofuran using a strong base such as
hydr i desih asdat examppleatiMB11ahdHMRI586en al kyl ated with a conponent D,
preferably with addition of Na iodide. The conpound of the fornmula F is
converted i nto conpounds of the fornmula | by hydrolyzing the ester

functida, cher eetsutithenbofhefs iingention) Rt @BpatNA%dbPXthae fdrhuidn alrgohol
(ethanol, tert-butanol) and releasing the carboxylic acid group of the 25

~f or mul 2dMistarackiin | eembinatiorhwihc anb HGAT cinhibiiter gsuaip asanfareexampleat i zed
by1ocusé%mbgnet hods to the group of the formula -(C=0 -0R3, where R3 has
the neani ng déscribed above. The conpounds of the fornula | act favorably
on netabolic disorders. They have a positive effect on |ipid and sugar
nmet abol,i sm and, .i n.rﬁarti (fui ar, reduce the _
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.




30 concentration of triglycerides, and they are suitable for preventing and
treating type Il diabetes and arteriosclerosis. The cepunss s be
adni ni stered al one or in combination #th one or nore 11 24 F bruary 2006

- further pharmacol ogically active substances which, for exanple, act
favorably on netabolic disorders and are selected, for exanple, from

For o odi Phe emirRRk BORR ey e BhPKRRLS BER R A5 Coc area it

di abet eadnfiniBteréd v bambinagiohtvdt mshilisit her phar macol ogi cal |y active
substanms are. Al antijdiabetics nentioned in chapter 12 of the Rote Liste
2001. THEPNAQMBRAIMeRHithe sampounds gé the fasewalkats administerediina | accor di ng

adm i s CORTARR by SREbh G o0 3 S RE LTI S PBIEE BinelioidniBe el e
by s&paghipiidedor glinsépidtié.on of the active conpounds to the patients or in

the formof conmbjingtion products in which a plurality of active conpounds
are pre&eneng ne@heg

_ iRt rebeucPEROUpHEpal dhroformidat | dre edeniaistared In
fg{rgﬁﬁgtg ?g{r?élﬁt%?’u\g%\%@% %ﬁgﬁgg%%ﬁg%@gcrﬁ%‘?@%ogl Ufé‘NAn? Pgl abetics
include insulin and insulin derivatives such as, for exanple, Lantus(r)
(oee, "t Laahee SR BhiRent VS dombouhds b B oabuly il S Tog) aoxrs o)
AR ottslebhurahagRde Ak 46 B BRGHIRERgdfidele Corpoud. The
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),




20 sul fonyl ureas, biguanidines, meglitinides, oxadiazolidinediones, _
thiazol i dinediones, glucosidase inhibitors, glucagon gnkagaaydods G-P-1
agoni sts, potassium channel openers 4&ich as, for exanple, those disclosed
in WO 97/26265 and WD 99/03861 of Novo Nordisk A/S, insulin sensitizers,
inhibitors of liver enzynes involved in the stinulation of gluconeogenesis

oo Haeougmalinis T sLors. o guupree 2 e ok comunes vl
o1 oo Ui SIS, WA S POUTE Pl
'to ﬁteaiiinﬁgm'ﬁm o L e a4 P loer o
HVG- CoA™Y g&?é({ odg'ﬁiff:ﬁﬁyﬁ]df“‘§'@Y9h{'§‘§'°ﬁgﬁ@&ﬁ‘lﬁl’?ﬁmﬂhﬂla%@ﬁt"ﬂch, pravastatin,
e e lemangSloHaphth e pAskBoLdmiad AT OYGRDT 52, dextfaliREoNRLY  *0°°

I n one enbodi nent "of the invention, oun . or muf™
adni ni s{fered i nexamplenat i onl«@-nrethylbeor@sizol-6-yl pBL O /Sasihyrivindiylofess uch

the 1 v GBI Be. “TSRERRT-Ab "y KB { Gtodvele | ot Cxarnig orzpudoneyt.
o1 001 1 1 asome B o S LIV S EAGY Frone’ P8l oo
" the conB6idrealt WO QRE6B2PBNI ENF aganistadGiRi antagedists (fooekamptd Ramettyh. PPAR
- al p ag-c(ﬂitﬁé-tﬁl’ﬁ%&ﬁ’ﬁeﬁyﬂtgIﬁ-"l?ﬁf@l-t?’zazaﬂuoren-zi-yl]dipropylamine
| (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




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

formula | are 15 admnistered in con‘qbnat ion Wi th a mxeshriRARadEPha/ ganma
agoni st such as, for exanple, GW 1536, "AVE 8042, AVE 8134, AVE 0847, or as

described in PCT/US 11833, PCT/US 11490, DE 10142734.4. In one enbodi nment

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

~ conbi natpeo1 {10y 1616:18pe. such as, for exanple, fenofibrate, clofibrate,
bezafi brate.” I n one enbodi ment of the invention, the conpounds of the .

formula | are adnministered in conbination with an MIP inhibitor such as,

for exanpl Jplitapi de. BV5-201038,. R-103757, In one enbodi ment of
the. inv toﬁgnergﬁ%%lrﬂgg%}b% 'eroth'tVﬁecWC?Hﬂda'Sﬁeét"'B‘p SlpmiNerered in

conbi natgngshethirtindi | € aci d adsorption inhibitor (see, for exanple, US

6, 245, 744 or US 6, 221, 897) such as, for exanple, HVR 1741. 30 In one
enbodj méhengrenbedimenbrihe ethenantive wepmming isffenfliraminerat dexfenfleramine.

adm ni sger, | ' 1,0 ] TP .1 nhibitor, such.as, for exanple,
JTT-_705FIﬁIaﬁg{)th§r g%@wﬁ%ﬁt H‘&%tbgregﬁi@eﬁ?’f‘BﬂE‘“‘? Pes'g'éwn‘?ds of the fornmula I
are 13 2d ohelsmibodim2faha dher autioe edmpbu@iBionRitaton with a polyneric bile
aci d adsorbent such as, for exanple, chol estyram ne, colesevelam In one
embodi mhPNgereprdimens the etheraciive s ismaziedal er phieatarmine

adm nistered in conbination with an LDL receptor inducer (see US 6, 342,512)

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,

- 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
ei(amp!e, 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. - '




such as, for exanple, HW' | 171, HWR1586. [n orie enbodi nent of the
invention, the conpounds of the forrmula | are adm ni s£e&dubd 208FHDI nati on
wi th an.ACAT i nhibitor such as, for ekanple, 10 avasimbe. INn one

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

adm ni stered in conbination with an antioxi dant such as, for exanple,

OPC- 14117. 15 In one enbodi nent of the invention, the conpounds of the
formula | are agmnistered in conbination with a-f3xygoprotein |ipase

[ P for exanple, NO-1886. 20 In g dnbodi ment of the

i nventia mnds of the fornula | NAORA St r@H i n conbi nation
with an ifTate | yase inhibitor h az examﬂe SB-204990. In
one enbodi fent of the inventionput q%qupe'&n\dzj)of the formula | are 25
admi ni stergd_in conbination with a sgual ene synthetase inhibitor such as,

for exa eppQdicent of the invention, the corrpounds
of theforrm 3 1 ni conbi nati on vmthallpoprotein(a)
ant.agoni st 38/ Cbn 1027 or nigotinic acid. In one
enbodi nment ¢ corrpounds of theOTDSrf‘ﬁ] | are

admi ni stered™ ' n conbination witfHa |ipase inhibitor such as, for exanple,

~orlistat. 14
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?4 FeFrua{y 2006 gn one enbodi nent of the invention, the conpounds of the
formul a ‘I are admnistered in conbiggati on W th insul$p

enbodi ment, the conpounds of the foré@fa | are adninisteﬁggn?ﬁqgg%nbination
with a sulfonylurea such as, for exanple, tolbutam de, glibenclam de,
.glipizide or glinepiride. In one enbodi nent, the conpounds of the fornula

| are afifisNhedtictOflrtherRi®irgRtdLto e hise dfi eprapbetedss of theaforniuba | erdnpl e,

metformn. 1n another embodinent, the compounds of the formu I
admi ni stheirepharmaceaticantemposiiansiashPRARe oaRd ﬁﬁa@@ﬁ&mfﬁg?- #ﬁ?%@éﬁm e,

repaglipide. 1n pne.epbodi . el :
adm ni Slgggnéidrqcrqpf’ogg}vﬁqi?r§téc{§§?@w$ﬁgghﬁfﬁ%%ﬁﬂfﬁfﬁe%ﬁ %ﬁ!&é @Egﬁbgaéé @ O?Stgxarrpl e,
érgg: B;%@ﬁgo%sgggtg%b%%ggpggmggIdidt azoge, rosihgl itazone or the conpounds
o) . Re ' F ' [ [
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oo aansinpes BRARE RRARsHIR SPRRS: Thake ohd BncOdBeLpEREtot gines Th s,

for exagmbijin, OdlltStruciire andFaastion, 28:267-ai¢, ta8dimedditiontbetvaffounds of

the fornula | are adm nistered in coppi ' i th '
whi ch. atYaisetpRasoiAPARYpBRAE antotea %ggn Iﬁ%ﬁ&%fnso‘ﬁﬁ?%ttb\é? acggF log nds uch

as, for 36 mirg?ie?miﬂé? lLh8 By and are the result of an alternative use of promoters
10  and different mRNA splicing (Vidal-Puig, Jiminez, Linan, Lowell, Hamann, Hu,
Spiegelman, Flier, Moller, J. Clin. Invest., 97:2553-2561, 1996).
PPAR-modulated biological processes are processes modulated by receptors or
_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




- glibenclamde, glipizide, glinmepiride or repaglinide. In one enbodi nent,

- the conpounds of the fornula | are administered in 25 mm@%‘z@%v‘“h mor e
t han one of the aforenenti oned conpouf@s, for exanple in conbination with
a sulfonylurea and netformn, a sulfonylurea and acarbose, repaglinide and
metformn, insulin and a sulfonylurea, insulin and netformn, insulin and
trogli taz%g?a, i nﬁﬂﬁln and lovastatin, etc. 30 Ina further embodi ment, the

conmpounf#® radness. dregugatirinatian, dairsthblugiediisian; fsequenth CART
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..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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(2001), %QF&) 873-881), DA agonists (bronocriptin, doprexin),

| i pase/ grry ase inhibitors (for exanple WO 00/40569), PPAR nodul ators (for
exat®| e PafbxiSomas by celRiE orgdnbidoirvoled iR e 30RIMbISHIhe 38dbX paEmtianbodi ment

of the invention, the other active compound is leptin; see, for exanple,
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oxidative stress. Thus, for example, inflammable reactions to tissue 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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ot her active conmpound is fenfluram ne2or dexfenfluramne. In”a further
enbodi ment, the other active conpound is sibutramne. In one enbodinment,
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or by separate adm nistration of conpoun ormul a Caromax(r)
CaronaxAIC)adCSQi hﬁk&Q%SBé@ﬁﬂMMb d?tmimamotdgacélé?ﬂmaﬁ afcﬁmtat'sl§lﬁd1 asich as,

for ex dric esl i rs. 20 It is. se|f-evident that
any sw ﬁb’gﬂgﬁ?ﬁéﬁgo‘f%ﬁbf@?% gﬁ?ﬂﬂl%\d eraliPrte e fkewimet h one or
- nore of :ﬁvbﬁ;e@fuﬁ&ﬁ@eahsuaepéblé?@mmmsof rﬁBttri]%géé desid @imdtRirate O her
- phar nacol ogi cal | i/_ active substances Is regar Ing Wwthin the
pr ot ect festuceRfé-bbachnjesteolpard thay anewsed, imparfticulsBgior 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).
. lthas recently been found that PPARS agonists are useful for i lncreasmg HDL level
and are therefore suitable for treating atherosclerotic disorders {Leibowitz et al.,
WO/9728149). Atherosclerotic disorders include vascular disorders, coronary
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furthernore relates to the use of corrﬁ unds of the forgftayrhar@Bbost heir
phar maceuti cal conpositions as PPAR | %and 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.
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10 the PPARY subtypes are described in Elbrecht et al., BBRC 224; 431-437 (1996).
Although peroxysome proliferators including fibrates and fatty acids activate 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 fqr 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 receptdrs, and for a number of other related pharmaceutical

application_'s'.
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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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immediately, the test substances diluted in medium are added to the celis. 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




(PNAS 95: 8806-8811, 1998, Nature Medicine 4:1046-1052, 1998). 30 In . .
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Qui nt an i Clin. Endocrinol. Metab., 81:3299, 1996).

Furt her ?r%;lg\,@b?(tb(éﬁggnﬁé%ently been di scovered that PPARy activators increase
the formation of progesterone and inhibit steroid genesis in granul osa
cell cultures and may therefore be suitable for treating cimacterium (US
patent No. 5,814,647, Urban et at., 29 Septenber 1998; B. Lorke et al.,
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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
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formati on of reactive oxygen speci es and changes of the reductive :
capability of the <cell. Accordingly, ét has been propege ,h&@thgARy
activators regulate inter alia the r 880x 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
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effects on human cells (G een, Biochem Pharm 43(3):393, 1992).
Activation of PPAR | eads 21 24 February 2006 to a rapid increase of

gamg- g*r%baé%{mﬁléérq#\l?&%é%ﬁ@e%% |ﬂé‘§t€ét§5tﬁ? iR, % ﬁ%ﬂh at fihitlhg @& nunber
of mediumchain fatty acids and |ong-chain fatty aci s an I's 1 nvolved in
t he sti heangasuretl melting duints orafecompositioni geintsn(mipslsaresurmaeiectatsand.ver

heart, ?nkgclar?cter% Jm%%ldeonath% hbera(tlng rafaltty ti ssue (Issemann and Geen, ibid.;
=

Example |
15 '
< <] /O\ |
. F- \ j\/
N (@ 0
| 6 07 “OH
3-[2-(4-Fluorophenyl)oxazol-4-ylmethoxy]cyclohexanol 3
0 ’H Sou
» Q
¢ HO OH F
E +
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 tetrahydrofurén. The mixture is stirred at about

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




5 Beck et al., Proc. R Soc. Lond. 247:83-87, 1992; Gottlicher et al.,
Proc. Natl. Acad. Sci. USA 89:4653-4657, 1992). Phar ”ﬁ?@regﬂu‘éﬂhooe
PPARa: activators such as, for exanple, fenofibrate, at'e
genfibrozil and bezafibrate aro |ikewi 56 i nvol ved in the considerable
reduction of plasma triglycerides and #moderate reduction of LDL
chol esterol, and they are used, in particular, for treating 10
hypertriglyceridenia, hyperlipidena and adiposity. It is known that PPARa
is also |¢hrom&:qbrap11yl. AftbatiiReattonhaO BHAEE thSRIRARI BPourkd intPHEd Gk {

or

Opinion in i, dol o 8, 159-66, 1997). vl'~ The human nucl ear recep
PPAR6 has %Etﬁ %f%ﬁtr'r%thwaaw |“@rafwn@fph&$@n§rﬁma@féodmdcmd s and

i s descri bﬁfho@l@t@é@tzﬁidytﬂé”'re%:d@%% i€ of! 5|hce11§ kqf#hr &éﬂ%?c%rh )09y,

6:1634-1631 $ﬁ99@% The contents |s arti eby-1n rat ed
by ref er eACEY] Afefalafe-hgpianert 114t Ehis aiyps |tb%tta!@inolﬁtasrmyl bt Cpabl Nl out
that ig t@gg{ggﬁMQMgg?. I@ﬁalso referred to as PPARP and as NUClI, but
all of these nanmes refer t the same receptor. Thus, in A Schmdt et al.,
Mol ecul ar Endocri nol ogy, 6:1634-1641, 1992, for exanple, the receptor is 20
~referred tMettg/ NUCL. 21?%12@1ubsodheﬂmbxaﬁim-wﬁxeﬁimﬂxmexgilag,h gglt tissue.
It has been [e orte hat this receptor 1s involved ul ati on of
t he expres HW Fn=og| fat-specific genes and therefore plays arolein
-the process of adi pogenesis (Anri, E. et al., J. Biol. Chem 270, 2367-71,
1995). It is. known that atherosclerotic disorders are caused by a nunber of

factors such 25 as, for exanpl e, hypertension, djabetes, |ow
. concentrations of gRy densi t popr ot ei ns (
of | ow densitylipe s ( In B 7

and hi gh concentrati ons
N 0 OH

|

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')




addition to-reducing the risks by acting on the concentration of the plasnma
lipirds and other risk factors, PPARa agonists have dis£gtbrahiyei00gr ot ective
actions (Frick, MH et al., 1997, G rcul ation 96:2137-2143, "de Faire et .
al ., 1997, 30 Cardiovasc. Drugs Ther 11 Suppl. 1:257-63). It has recently
been found that, PPARG agonist.s are useful for increasing HDL | evel and are
therefore suitable for treating athero&28 erotic disorders (Leibowitz et
at., W)Y 9728149). Atherosclerotic disorders include vascular disorders,
coronary 22 24 February 2006 heart di sease, cerebrovascul ar di-sorders and
di sor der so2q8. nary heart di sease includes death
by coronar;{éA%??%Pha-g@aﬂzﬁyvﬁiﬁ%ﬁ%ﬂ&%k% %/’f Aistivdbgnzoic acid 6
revascul ari zati on. Cerebrovascul ar di seases include | schem ¢ and '
henorrhagic infarcts and transient ischem c.attacks. PPARy subtypes are
“.involved in the Lvation of .adipocyte differentiation and do not play
any role in the gtirg Iatlon ‘of pdroxysonme giroyferation in the |iver.

' i ‘ \(i but es ,_o adi poc fferentiation by activating

the adip ; fen. MDOT &, Snith-Aiver,
W I ki son,, Kliewer, J. Bi oI | 270: 12953-12956; 1995). The_

DNA segtiencés of 10, g PPARy subt ypes~ar.e~s 8CI’I bed in El brecht et al.
BBRC 224; 431-437 (199 Al t hough perox?soma proliferators including
fibrates and fatty acids activate the transciptory activity of PPARs, only
_prostaglandin J2 derivatives such'as the arachidonic netabolite

15- deoxy- del t al®™ ¥4- prost g gdin J2 (1 5d 2) have been identified as
nat ural |i gands]. =~ ¢ ¢ which al so binds

6 - 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 silica gel (CHoClafieOH = 20:1 ), the acid 6. CstmFNOs 43242
MS(EST): 433 (M + HY).

_'Example it

o ' . 6b

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




15 to thiazolidinediones. This prostaglandin activates PPARy-dependent

adi pogenesi s, but activates PPARa only at high concentg@pgm@g@ﬂg{;mnn,

Tont onoz, Chen, Brun, Spiegel man, Eva2®, Cell, 83:803-812, 1995; Kliewer,
Lenhard, WIson, Patel, Mrris, Lehmann, Cell, 83:813-819, 1995). This is a
further indication that the subtypes of the PPAR fam |y differ in their
phar macol ogi cal 20 réact lon to ligands. Fromthis, it can be concluded. that

conmpounds wp acti >PARa or both PPARa and PPARy have to be
effecti e ( e ced‘ dem c drugs which can be wused for treating
at her oscl er 0st=s* assoRt I sl ipidem a, non-insulin-dependent diabetes
mellitus, syndrome X (Staels, B. et al., Curr. Pharm Des., 3 (1), 1-4 25

(1997)) .and _fam |Lial conbined hyperlipidema (FCH). Syndrome X is the
syndrom@t #0°¢h B34 &rdR2dsnedlzef pyfluorebenzamidsuland- 138sg s (% matadgeofuhi ch

: L et > st | e
ot on ol IEIOISALASTE e Siiied, o ARE. Bniiiiet St sondt 1812 bust A 11
di abet esgolirghty mnémgé;dgurdmﬁ_@ bilG6ts adissiibd QBéLrﬁpéﬁéih@lfﬁc@eéte.

hyper chgl esterolem a 3 d hypertriglyceridema in the same patient and in
t he SanmbhisagplufionTise dikiesk with (409 of nehentare tand onpsheris3 timeshwithor nul a

| suit ' : c : f.or a er pf..ot he
rel at eg%i) Ia;i:jrtrgrdciacl\leéut?idécg(!l Ed’gg‘p er@gtaﬁgcn@é%%ﬂ@g%ngwh% R_gs'%?r}%[mds of
the forand éhd filkereparliistthbh avashepawlth 200an! dfai-hbpRaicldtayiysdtatel @den The
i nsul in_resist aé]cq, ta/ e | an t}/pe 11 di abetes, disturbed glucose
t ol er angvent is distilled off, giving 4-chloromethyl-2-(4-fluorophenyljoxazole 1 as crude
product. This is dissolved in 650 ml of acetone, and 90 g of Nal are then added.
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) R = 0.4 for 2 and R; = 0.35 for 1. CqH;FINO

(303.08) MS(ESI): 304 (M + HY).

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




syndronme X, obesity, eating disorders, thronboses, inflanmmtions,

cardi onyopat hy and for protecting betgq]cel | s and pr ot ez4 Femruagaoost fatty
acid oxidation (see, for exanple, Charl es 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  ver e a S URE,
D uet somML STy BBl of FRGBLIAbEG o> e SpalELIE
Jean- ChamstfﬁllzaSucﬁarthearr@camtallizaiw@t duima: nF?mfpdame!etm/I pacstafeergives -thet i vat ed

Li ot ot Pistich 88, (hBRRE A SR GRBHIL peCrixthEs b s iB e obels ac

f ol I owspbtbiMekp froen ahal mz;mérhmﬁa‘rf 8t \ef@ﬁ@eﬁﬁraqfons ahét@ﬁsﬁ%td&aﬁm bipg to
hunman PPARa, activating it in agonl stic nmanner, a stab tTranst ect ed HEK

cel |5| . e epiane/ethvi agatate fiit)o ReBanisls) 162, glaamdtram)e—aas?» OrsRaFNeRor t er
N T t f PPAR t det d
ce @1t%:§)tM§gg§()r ?g%gﬁb"é}qo y O a agonl sts is eterm ne in a

t hree-d 20 The PPARa reporter.cell line is
cul tivat ed up to 80% confluence in DVEM nedi um (# 41965-039, Life
Technol ogl es). with the following additives: 10% cs-FCS (fet al calf serum

#SH 30088e opair 1gfc EBARYOMEFR 3% ist $eparateds biygchiraloHPLEG zThe [ dextotatory

peni i LEm é‘??ﬂ“ﬁ&? Slutey e & @i%&*%é%&%v%ﬁo%%‘?%ﬁ B3ei2nd 2
of 10 gl L(tmralpm(AB 252 %CIRE:- @’ﬁomtnlélmé[baﬂmﬂc(gag) es). Culti vat ion is carried

out in standard cell culture bottles (# 33111, Becton Dickinson) in a cell
culture incubator at 37C and 5% CO2. The 80% confluent cells are washed

once W The dbgdlutef stBRRHEMIRP R4 assigned by X-ray structural analysus 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




Life Technol ogies), treated with 2 m of trypsiri sol ution (#25300-054, Life

Technol ogi es) at 37C for 2 min, taken up in 5 m of thegs pFegluY YA stpscr i bed
above ‘30 and counted in a cell counteB1 After dilution to 500000 cells/m,
in each case 100 000 cells are sown into each well of a 96-well mcrotrter

pl ate having a clear plastic bottom (#3610, Corning Costar). The pl ates
.24 h. 24 24

are incuba cell [ncubator at 37C and 5% CO2_f or

Febr uar §¢ e%g% '?Ereﬁll‘ﬁﬂ%{a%égrﬁss@ Solgslass ametptwugrsolidi ILE vdeptanceebgl at a
concent L i thi n Phenol - Red-free
ovEM nede o (G108 (% Ch R eB OIS 44 0w oo Fcs

(-#SH 30068ciIoR-(3-(R-&4- Eh@)opmany&ﬂo&ézd-@&l«h@hﬁbnﬁ)cyﬂaﬁé)?ﬁaﬁﬁﬁet

Technol g_geﬁy and the tibiotics already described under seedr ng of the
cel | s" g Ipenggigac 9 cilli n and streptomycin) had been added. Test

substances are usually tested a 1

pM_ 1 NM 033 NN gl,urvro oM 0.0
0. 00033FP‘ 0/00 NM) Ot ent ¢
concentratiyn rZnge® ofll fre 6.10 |

different concentrations (10 NM 3.3
! 0.0033 NM 0.001 prM
unds are tested in

wel |, the nediT NAe Ra reporter i neé~sown on day 1 is
conpletely rempved by aspiration, and inmedilately, the test substances
dilyted in medium are added t 6bthe cells. and addition of the
subst ances can be carried out using a robo (Bed&larran Bi onek 15 2000). The
end vol une of the test substances diluted in nmediumis 100 pl per well of

a 96-well plate. The DMSO concentration in the assay is always below 0.1 %
viv 429(9.2 mmol) of 5b 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

F \ j\/ “\‘ "
: : > :N (8] (9]
6a

20

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

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




to prevent cytotoxic effects of the solvent. To denonstrate that the assay

is working in each individual plate, ggstandard PPAR 4oy 20060 ch is

also diluted to 11 different concentr@ations, is added to 20 each 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 reaned from
the 25 emﬁet o o) Produit Ba ¥F mgfé@uféPrwéiqut uezlwgeag zgﬁhbq WASEESHY ter
the plates have thawed (thawi ng at room tenperature for at |eas 3 m.n) ,

u1 83 0urHE:. 1 (Luc-Screen kit #LS1000, PE Bi osystens Tropix) are

plpette é&@f ﬁgch well and the plates are then transferred into an

appar at 3 asuring lumnescence, fitted with a pipetting unit

(Lum noscan Ascent, LabSystens). He Iu0|ferase 30 reaction in the

measur engnt \atusc) st art eq W of buffer 2

(Luc- Scr , ; Q00,}| PE Bi 0% 5 nto each well of the

96-well Tpla £ddi N ;jlgif;y che iag gdual wells is carried out

in defined and 1denti Cal ime interval s Owi ng the instructions of the .

manuf acturer (LabSystens). Al 25 24 February 2006 sanples are neasured

exactly 16 min after addition of 7Tbuffer 2. A

sanple. The crude data of the apparatus for neasuring |um nescence are

expdrted into a Mcrosoft Excel file. Dose-activity curves and EC50 val ues

are cal cul a S| program XL.Fit according to the instructions of
The markiriielMebmy pheh ks msthongoidehemigxereth Wb Soasidimds. of
the forgal-aid a&6%3 di ng to the

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 3T )
0 \ j\/ e sy,
| \ 0 0

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)




10 invention are listed in table | below Table I W Exanple No. EC50 PPARa
‘[nM 11 10.31V0.3 VI14 X0.5 XIX16 XXIV0.9 XXV13 XXVI34 gdhrofathy 5086 XXXl | 0. 97

XXXI'VO. 82 XXXVI0.62 XXXVI | 10.57 XLI33. 6 XLI110.58 XLIV0.93 XLV10 XLVI 0. 56
O \ OlluQ
Q/& .
o
11a OH
| o)
O’\>“_/
~ q )
(::i]rffL\N
© OH
O
11b
B

cis-3-(2-Phenyloxazol-4-ylmethoxy)cyclohexanol 12a,b
0
0 O, ’\>__/
) N
N _
- OH
' 12a 12b

H
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




XLVI11.1 26 24 February 2006 It is evi dent fromtable | that the conpounds-
of the fornula | according to the §(ﬁnt| on activate shpafRARROHBCEPt OF,
t hus effecting, analogously to clinicall used fibrates, a [ owering of the
triglyceride concentration in the organism (see, for exarrpl e, J.-Ch.
Fruchard et al.: PPARS, Mtabolic D sease and Atherosclerosis, 5
Phar macol ogi cal Research, Vo 44, No. 5, 2001; S. Kersten et al.: Roles of
PPARs i n health A di se@as N\ 405, 25 MAY 2000; 1. Pineda et.

: y| i {4 eceptors: from
Zctice, Curr Opin Lipidol 12: 2001,

245- 254) he exanples gi vewel gw s&rve to illustrate the invention,
but with mting it. The asured pH@nNg points or deconposition
points (mp") are uncorrgcstaed and, ingdenefal, depend on the heating rate.
Va Exanple | 15 3-[2-(4-Fl"dor ophenyl ) oxazol - 4-yl et hoxy] cycl ohexanol 3 20

Wth ice-cooling, initially 2 25 g of an 80 percent suspension of sodium
hydride and then 5.8 g of 1, gcl ohexanedi ol are added to a m xture of

.50 m d¥2a andenathvi &-lmmme@ma goethylbsghzoate givedi 3a wfamolepularnveighte i s

Zt I(:[ﬂr g?ﬁétifﬁ%%i@%%%m%é%ﬁgf( %) O{ s then

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 -




added, the mixture is heated at 70C and thé reaction is nonitored by
thin-layer 24 February 2006 27 chromat ography. After thersmasdyi2ooshas
ended, the mixture is poured into icedbater and extracted with ethyl
acetate. The organic phase is separated off, dried and concentrated and
the residue is purified on silica gel by flash chromatography (ethyl

acet at el n- tane = 1.1). This gives the alcohol 3 as an qQil. CL6Hs8FNO3 5
(291. 33?'%2‘?‘@%&":'6%%2@9(13/ %¥&ﬁ%¢thow cyclohexyloxymethyllbenzoic acid
2-{3-[ 244Kl uor ophenyl ) oxazol - 4-yl met hoxy) cycl ohexyl oxynet hyl } - 6-

met hyl - benzoate 5 OH B Wth ice-cooling, 0.3g. of a sodium hydride
suspension (806/6) are introduced into a mxture of 10 m of

di met hy r r,nami nd_. 20 . of tetrahydrofuran. of _alcohal 3. in 5
m o BRI 13RS Tha o mblkeier et ed «Gedto et MBS 12
roong t egper(pf#M®. for | hour. 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-,
"is poured.-into: icy-water and extracted repeatedly with ethyl acetate,
the organic phase is washed - witli- alittle water, dried over sodium
sul f at ecrEMasthes|3-@2-pHebiBREzdlar 168N RS Gy 1S
purified by si Iﬁca[ gg%@. ) .y‘chr onmat g@?éa*gﬁy)-e‘??g{‘ﬁ))%l ac%?gggﬁéﬁ‘nggﬁje
.1:2). thbs gives the methyl ester's as an ail. C2.6HTFNOG (453.52)
MS.{p°1): 454 (M + H

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

cis—3-(2-p-TolyloxazoI-4-y!méthoxy)cyclohexanol 15a,b

0"\>_‘/0n..

N

20

15a




24 February 2006 20 '
2-{3-[2-(Fi uorophenyl ) oxazol - 4-yl net hgéyl cycl ohexyl oxy@zpr;gm-h& @0obEt hyI benzo
~ic acid 6 4 2 g of ester 5 .are heate refux in 150 m 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 wwth water and acidified with -icy-cooling. The product Is
extracted with dichloronet [ane, dr jed over sodium sulfate and.. -
concent rGycehaxanedict dane c4 podarsathy]-2-p-tlyloxazdly - givei the atdcemaié tGekbf

re5|duethrou h s.l Cl 0 acid 6. CHFI1(6
(432, 42)MOlGEY éme’grﬁ??% ﬁéﬂg‘?m(’%’i%ﬁéﬁ ?Q‘ (AT
2- (4: Fl uor ophenyl) -. i odonet hyf oXcazol e 2 29 24 February 2006 2 At 1200 31

g (123 mmol ) of fI uor obenzam de and 33 g (123 nmol ) of
1, 3- Bi cri¥epasatien @iﬁéh@re@a@ttlomem i$ gartind abb by cHPLC ansavichirat colom Thair s.

AT L8P Rof PR ARIRSES! e 5y BHEF Y ahabofel T utadcel, ©

washed P50xAER nvhéptang:ethurdladetniilesoH 40isoN + OTOS%OFriﬂthfadéH@%@;d)S filtered
- through 250 m of silica gel, and the filter pad is then washed w th 200

m of n-heptane/ethyl acetate (4:1). The solvent is distilled off, giving
4-chl oromet hyl - 2- (4-fl uorophenyl ) oxazole 1 as crude

10 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. This is dissolved in 650 ml of acetone, and 90 g of Nal are then
added. 10 The mi xture is then heated at reflux for 16 KPpgsuaiyI®bet he
solvent is then renoved and the solid¥ residue is suspended in 200 ml 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 t he or I,C se is concentrated, On. concentration,. the jodide 2
begi ns ?I&%ﬁ%&a35%'3ﬁz@-a-zovﬁv@éoleﬁ-yﬁpﬁif@xy)mf@f)q@xmtwwﬁwp@ﬂﬁw~ a@€tdat e
(6:1) Regqxy 0.4 for 2 and RF = 0.35 for 1. CIOH7FINO (303.08) MS(ESI): 304
(M+ H). OH3a (cis) and 3b (trans) 20 10.8 g (93.1 mmol ) of _

ci s/ t r atBa givescida aheskecetir steigiidd IH52 (G4HEINO s)IMISIED): 436 Gd+BLi n oxi de
are heated in 800 m of toluene on a water separator for 5 hours. 400 m
of toluene are distilled off, and the mxture is then allowed to cool to
roorg tenperature, and 280 nl of dry DWMF, 15 g (49.5 mmol)of 2 and 12.7 g
(80.1 mmol ) 25 of dry CsF are then added successively. The het erogeneous
m xt ur eciBsZ-Meithyi@d[%é-pﬁtdgmxaEdp@NHnetmxyMCMebwbxsn‘l(am}dJbeomicoI asidar ti ng
mat eria]| ). 200 m of ethyl acetate are added, and the m xture is washed
three tines with saturated NaC solution. The organic phase is filtered
through 150 m of silica gel and. 30 24 February 2006 concentr at ed.

Fol  ow ng addition of n-heptane/ethyl acetate (6:1), the resjdue
cryst al 16k @ivesHiiet drsiracopiofychpl MAke Weightri ¥t dRetasNos); ASESI gi ves

theyg 436 (MeH").

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

0’\§~/ 0’\§_40m,
L
18a OH r |

"ty
N
: 18b

o
T

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




~ product 3a (m xture of cis-enantioners). The mi xture of trans-enantioners
3b is obtained fromthe nother quuog after concentra24pébrg§|,6}2ooe

chromat ography. TLC n-hept ane/ et hyl getate (1:1). Rf 3a (cis) =0.2, K
3b (trans) = 0.3. Cl6H18FNO3 "(291.33) MS(ESI): 292 (M+ Ht). The pair of
enantionmers 3a is separated by chiral HPLC. The dextrorotatory

(+)- enantab@nﬁteﬁs)&ancﬁéemslswtalghteosf [gc%whnosghﬁs S0 SO MM +).
(-)-enantiomer (-)3a 10 (Chiral pak A acetoni tri | e/ met hanol.
(9:1)). Timneeapstvmees arteets@ﬁratadn By HPLK& onas shigalezblioyn XT hey(+benactiomat

‘anal ysi s |d estars of. the e s 3. 15
Nechyi ol A0Bs FBETIIRMGS By i dhetghtr. JPRoIGhE aﬂyiﬂ?ﬁé RO Boxym
~ethyl) - Bheptdngtdthagelaicetdhitried= 111@52@+(§o§%rtrmhbrda‘ceﬁc)a8 3 g (5.4 mol)

4 and 130 ng of KI are dissolved in 12 m of dry DW. ng (5 7 mmol ) of
95% RaH are added, and the mixture is then stirred at roonttenperature for
1 hour. To achleve better yields with respect to the starting mat eri al
(-)3a, 2 nore tines, the sane anount of 4 and NaH are .- added, and the

m xture Mathyncsag;{e Ezi(iqaﬂﬁénobh@dylj-ﬁtmétﬁyw{azom@IrﬁéthbW]@yeléhé 6x -25 al l owned
to stand. rnight. The reaction solution is diluted wth 150 of et hyl

acetate'Hﬁﬁ‘ duredhylherzoste Haof water. The mixture is washed 2 nDre times

with NaC solution and the organic phase is then filtered through silica

gel and concentrated/ and the S purified by flash chronat ography

(n-heptanel ethyl 3 1:1). This gives 5b as a

col orl-ess anor pho RS
o N

k-3
F 19a 0 \

10
18a and methyl 2-bromomethyl-6-methylbenzoate give 19a of molecutar weight
467.54 (C7H30FNOs); MS(ESI): 468 (M+H™).

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

e
o “‘O

19b | o \

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




acetate (1:1). Rf = 0.5. C26H28FNO5 (453.52) MS(ESI): 454 (M + Ht). -
(+)-cis-2-(3-(2-(4-Fluorophenyl)oxazol . 4-yl nmethoxy) cys4 pé}ﬁﬁyrg,qnyg;ret hyl) - -
6- net hyl benzoic acid 6b 5 4.2 g (9.23%wl) 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 luted, wi,th 100 of. ethyl acetate. The, 0 hase i.s slightly
et di o Byciies o6 0aroiea g onoedlar aionE 4B ot e Bbbiek MRESIR: e 100
m of eiby(mvapefate. The organic phase is dried over MySO4, filtered and
concentrated, and the residue is purified by flash chronatography

( et hy| eiae2-6h2st4-bltionephenybt3-owibylozarddi-dmetbos/aycloignyioxyinvethyl}-6b as a
white qg%%ﬁn@%s solid. I C (et hyl ene chl ori de/ net hanol / conc. .15 ammoni a,
30/ 5/ 1)°" ENLoICRAG Yo i zation from tol uene. C25H26FNCE (432. 42)
M5(ESI): 433 (M+ HY). Exanple Il 20 (-)-cis-2-{3-[2-(4-F1

uor ophenyl ) oxazol - 4-yl neth oxy] cycl ohexyl oxynet hyl } - 6- net hyl - benzoi c acid
Ga 25 .AnagagauslMdetgwes 17br nnaéqu;ar-\@eigbt AHB I52nenaltiesFNQs )y &1S{ES): ogous| y
to 32 Zé%ggﬁgH:Ey 2006 exanple 1, the product 6a of nol.ecul ar wei ght 432.42
(C25H25 ; (ESI): 433 (MtHt).

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

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

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




Exanpl e IV cis-2-(3-(2-(4-Mthoxyphenyl)oxazol - 4-yl

met hoxy) cycl ohexyl oxymet hyl ) - 6- net hyl ; ;benzoi c acid 7b241|?§bmgy(20069 mml)
of 6b are heated in 4 mM of 5.6 MNacﬂB/l\/EC]—I solution at 10 an oil bath
tenperature of 120 C for 20 hours. Ethyl acetate and 2 N HCl are added, and
the mixture is then worked up anal ogously to the synthesis of 6b. This

he i x | _
et hanol Tnae e SAPWATRLPASmgS Thefeg iy praTior MBI ARDS . uso

(M + H+xongéntrated Hikratarie cheomatogrépheyl or silichgebt Enis givesrsr approximately o- - OH

TLC: hl ori de/ et hanol / 3045/

Q5Hzg®&ﬁ§%c Ixipee S S ’ﬂgg%ﬁeﬁ'&i@?nz%?@% & "%’171:38 "éﬂi%cuﬂ—_‘?(arrpl e
(11 Rei glsl;bw;(@“%ggr(ﬂ)qﬂg #plost-(u hoxy) cycl ohexanol 12a,b OH 24

Febr uary 2006 va 1, 3-Cycl ohexaned| ol " and 4-i odonet hyl - 2- phenyl oxazol e gi ve

the bacemate 12 of
Ethyl  rac-cis-5-{3-[2~(4-fluorophenyl)oxazol-4-ylmethoxylcyclohexyloxymethyl}-
2-methylbenzoate 24 and  ethyl rac-cis-2—{3~[2-(4-ﬂuorophenyl)oxazol-
- 4-yimethoxy]cyclohexyloxymethyl}-5-methylbenzoate 25

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|)




nol ecul ar wei ght 273.33 (CL6HI9NOB); MS(ESI): 274.(MtH+). 10 The
enantioners are separated by HPLC on a chiral colum. JdeeHrdary@0est i oner
12a is eluted.first, followed by the 41)-enantionmer 12b (Chiral pak OD
250x4.6; n-heptane: ethanol :acetonitrile = 110:2:1 + 0.05% trifl uoroacetic

acid). Methyl

benzoat B GyhoaBR TSNS R b Ul oAb 0sle, Y et RIACSIAT ot hy!

benzo am;gﬂm@w&m@m% Ms y@sgljt 46§a@+ﬁ2)_( C26H29NOB) ; MS(ESI): 436
y

(MtH+) . 10" Met hyl
ci s-2-net hyl - 6-[ 3-(2- phenyl oxazol - 4-yi net hoxy) cycl ohexyl oxynet hyl ] -

b | 2-b hyl - 6- hyl b [ 13b of
ol ccal GO RBhT BRI BB SR e TSt RRRT Rl 24 Fobr vary
2006  2-methylbenzoic acid 20 ' | ‘

ci's-2- Met hyl -6-[ 3-(2- phenyl oxazol - 4-yi net hoxy) cycl ohexyl oxynet hyl ] benzoi c
acid 1la Hydrolysis of 13a gives 1lla of nol ecul ar wei-ght 421.50

cis- 2. Bt nypsr e ot I, AT i e IR AR B RB Bz
acid 1ladmethoxyjcyclohexyloxymethyl}-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




10 Anal ogously, 13b gives 11 b of nol ecul ar weight 421.50 (C25H27NCD);
MS(ESI): 422 (MrH+). 15 Exanple VII (]4a) and Exanpl e M EdbrlidrdPhos

ci s-3-(2-p-Tol yl oxazol - 4-yl met hoxy) cyCt ohexanol 15a, b 20 OH [ ND 36 24

- February 2006 Cycl ohexanedi ol and 4-iodonet hyl - 2-p-tol yl oxazol e give the
racemate 15 of nol ecul ar weight 287.36 (C171-121 NO3); MS(ESI): 288
(MHt) . Separation of the enantioners is carried out by HPLC on a chiral
colum. The 2131 enantiomer 15a elutes first, followed by-the

(-) - enana¢-traes 3b Bad (NCrihyh2 Saamomethggi-mathylhenzgatergive theupsedug 26oaf tri | e

zi glg ﬁlﬁ?’%ﬁﬂgp %q&'ﬁd’ébt@lr@gﬁﬁfﬁ{&é %&E%ﬁo%ﬁ)gﬁmhexyl oxynet hyl ] -

benzoat gxkfgplé KISa and net hyl 2-brononet hyl - 6- net hyl benzoat e give 16a of
nol ecul ar wei ght 15 449.55 (027H31NQS) MS(ESI): 450 (MtH+). Met hyl

ci s-2-met hyl - 6-[ 3- (2- p-tol yl oxazol - 4- yl net hoxy) cycl ohexyl oxynet hyl ] -
benzoate 16b 20

F j\/x\/?\

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

O

28
10 _
1.0 g (6.7 mmol) of 5-hydroxymethyl-1,3-dioxan-5—yimethanol and 05 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-fiuoropheny|)0xazot—4~y|methoxymethyl] -1,3-dioxan-5-
20 ylmethoxymethyl}-e-methylbenzoate 29 '




15b and net hyl . 2-brononet hyl - 6- met hyl benzoate gi ve 16b of nol ecul ar wei ght
449.55 (C27H3INGG); MS(ESI): 450" (MkH+). 37 24 Febr uarys pOQ8ary 2006

ci s-2-Met hyl - 6-[ 3- (2- p-tol yl oxazol - 4-43 net hoxy) cycl ohexyl oxyrret hyl ] benzoi c
acid 14a 16a .gives 14a of nol ecul ar wei ght 435.52 (C26H29NCB); MS(ESI):

436 (MHHt) .

cis-2-Methyl-6-[3-(2-p-tolyloxazol -4-yl met hoxy) cycl ohexyl oxymet hyl ] benzoic
acid 14b 16b gives the desi duct of nol ecul ar wei ght 435.52 .
(C26H29NCG) ; MS(ESI): 10 4 H+). Exanple |X (17a) and Exanple X (17b)
15 VM ci s-3-[2- (4-Fl uor ophen - met hyl oxazol - 4-yl met hoxy] cycl ohexanol

2-(4-f| garg dometfhyl - pzol e give the 38 24 February
2006 racema : pHecul@ ' & (C17H20FNO3) ; MS(ESI): 306
(MrH+) . The enantion®rs are separa on a chiral colum. The
(+¥)-enantioner 18a elutes first, foll oy the (-)-enantionmer 18b
(Chiral pak OD 250x4.6; n-hegt ane: et I"@ etonit(le.= 110:2:1 + 0.05%
trifluoroacetic acid). - _

b
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

@«:18@

2-{1-[2-(4-Fluorophenyl)oxazol-4-yimethoxymethyllcyclohex-

16
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 welght 465.53
(Ca7H2sFNOs); MS(ESI): 466 (M+H™).




- 5 Met hyl

cis-2-{3-[2-(4-fluorophenyl)-5-net hylg azol 4-yl met hoxﬂpg&hg,@ezgy)boxy-
met hyl } - 6- met hyl benzoate 19a | ab 10 18a and net hyl
2- br ononet hyl - 6- net hyl benzoate give 19a of nol ecul ar wei ght 467.54
(C27H30FNOB) ; MS(ESI): 468 (MtH+). 15 Met hyl
cis-2- {%;ﬂé){\huorophenyl) 5- net hyl oxazol - 4-yl met hoxy} - cycl ohexyl oxy-
rrnet hyl } - 6-nmet hyl benzoate 19b 20 18b and net hyl
2- br ononet hyl - 6- net hyl benzoate give 19b of nol ecul ar wei ght 467. 54
(C27H30FNO5) ; MS(ESI): 468 (MH}).
Ci s-2-(3-[2-(4-Fl uorophenyl) ¢5-mst hyl oxazol - 4-yl met hoxy] cycl ohexyl oxynet hyl
}- 6-methyl benzoic acid 17a $ 4 February 2006 Hydrol ysis of 19a gives 1l7a

(20) ad arrpl e Xl -

10 Exanple Xl

32

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 (CzrH3oFNOs); MS(ESI): 468 (M+H").

Example XVII

o—1§*5/p 0 0

=N OH
F 33

.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 (Cz5H26FNO5) MS(ESI) 440
(M+H").




20 15 Et hyl 5-brononet hyl - 2- met hyl benzoate 22 and et hyl :

~ 2-bronmonet hyl - 5- met hyl benzoate 23 22 N/ A solution of28r&hfanf20eshy!

2, 5-di net hyl benzoate, 3.15 g of N broMsuccinimde 20 and 100 ml of carbon
tetrachl ori de is, for 3 hours, heated under reflux and. 40 24 February.
2006 irradi ated W|th a 300 watt photolanp. The resulting precipitate is
filtered off_and the concentrated filtrate is chromatographed on silica
gel . Thj oximately 2:3 (22:23) mxture of the regioisoneric
benzyl Dbrorg Qnd 3 of nolecular weight 257.13 (C11H13BrQ2); I\/S

(ESI +): 257\FM¢H ).

rac-cis-5-{3-[2-(4-fTuor

2- met hyl benzoate 24 and et hyl di s-2-{3- [ P- (4-f 1 uor ophenyl )oxazol
4-y| met hoxy] cycl ohexyl oxymet h :

of 150 ng of rac-cis-3-[2-(4-fl :
3ain 0.5 m of dimnet hyé@rm&m de is adde W se to a suspension of 40
ng of sodi um hydride (55- An 1 of 15 _

di mret hyl f ormam de. After the evolution of gas has ceased, 198 ng of 2:3

m xture of ethyl 5-brononethyl-2-nethyl benzoate 22 and et hyl

2- br ononet hyl .- 5- net hyl -

- 4-yl met hoxy] - cyclohexanol

Example XVill

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




benzoate 23 are added. After 30 mnutes at 0C, the mxture is allowed to
react for a further 1 hour at roomtggperature. The mpXxfabrBalyPopeured into
‘an amonium chloride solution and extracted twice with MIBE. The extracts
are dried over 20 magnesium sul fate, filtered and concentrated using a
rotary evaporator, and the product is then purified by silica gel

chr omat ogr aphy (nobil e phase: n-heptane/ethyh.aceg@te 3:1). This gives the
faster el utigg—Rrodu et hyl .rac-cis-2- {3-[2-(¥-fl uorophenyl)oxazol - 4-yl
met hoxy] Ey hyl } - 5- pethylbenzoate 25 of nol ecul ar wei ght
467.54 (C27NH Y. R57ARso” 1 sol ated is the later
G- {3-[2/(4-fluoj gnyl ) 41' 24 February.
2006 oxazol - 4-yl net hoxyj cycl ohexyl oxyhet hyl } - . ne¥hyl benzoate 24 .. of

nol ecul ar _ wei ght 467.54 (C27H30ENCE); MS (ESI+): 468 (MrH+).
rac-cis-5-{3-[2-(4-Fl u o rophe nyl )oxazo |-4-yl nmeth oxy]cycl o hexyl
oxymet hyl }- 5 2-net hyl benzoic A8 d 20 A suspension of 47 ng of ethyl

rac-ci s-5-{3-[2-(4-fl uarophenyl)oxazol - 5

4-yl met hoxy] cycl ohexyl oxynet hyl } - 2- met hyl benzoate 24, 2. m of '1,1-

di met hy|z{mmam-lrmmb;ﬂmfomka@olpnymatmxymydrmm@@rﬁeth?m ed at 85C (oil
bath) 1Q, for )ﬁlPhour.s. _Tge pH is adjusted to 3 using dilute hydrochloric
aci d an® MehPsnadicacid38xiracted twice with MIBE. The extracts are dried
overgmagnesium sul fate, filtered and concentrated on a rotary evaporator,
and the poduct is then purified by chromatography. This gives the product
20 of mdl,e€hicloctariaginl, Keide!2 arfCPEoRBIENSDive 196 $ESIotgculdri@eight H6).54

(CorHaoFNOs); MS(ESI): 468 (M+H").

10 Example XXI

| 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 Anal ogously to 20:

rac-cis-2-{3-[2-(4-Fl uorophenyl )oxazol 4-yl met hoxy] cycrphebrMh@ o008t hyI} 20

5- et hyl benzoic acid 21 is prepared f4bm et hyl

rac-cis-2-{3-[2-(4-fluorophenyl)oxazol - 4-yl met hoxy

cycl ohexyl oxynet hyl } - 5- net hyl benzoate -25. 25 Exanple Xl 1|1

rac-trans-2-{3-[2-(4-Fluo rop hen yl)oxazol - 4-yl
2 thyl}- 6-nethyl benzoOH 26 30 42 24 February.

D—afad t hyl 2-brononet hyl - 6- ffet hyl benzoate gi ve the

I weioght 439. 49 ( CR5H264 . MS(ESI): 440 (MrH+).

O

product 26 o
Exanpl e XIV
5- (2--(4-Fl uorophenyl ) oxazol - hoxynet | 3-di oxan- 5-yl met hanol 28
28 10 1:0 g (6.7 mol) of 5-hy et hyl - gFoxan-5-yl met hanol and 0.5 g

4- | @
(7 -
FXture is then stirred at roomtenperature

(16.5 mmol ) of 2 are 38 ssol ved m of dry DMF. 300 ng of 55% NaH in
paraffin oil are added, and the
for 1 hour. Wirk-up is carried out anal ogously to the:synthesis of
conpound 5b. This -

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




15 gives 28 as a white anorphous solid. TLC (n-heptanel ethyl acetate 1:2).
Rf = 0.4. Cr61-115FNO5 (323.33) Ms 3%@ 2 M+ H+. Met hyAngr{'é—y[z%oéll fl uo
ro phenyl ) oxazol - 4-yl met hoxym et hyl ] 1, 3-dioxan -5-

yl met hoxynet hyl } - 6- net hyl benzoate 29 43 24 February 2006 Corrpound 29 is

- prepared anal ogously to the synthesis of 5b from28 and 4. 5

2-{5- [2 (4- Fluorophenyl ) oxazol - 4~y nethoxy etmdH ] -1, 3-d ioxan

i pound 27 i s .prepared

hesi s of 10 hydrol ysis. Exanple XV 15
] oxaz o™ 2 ycl ohex-

gqrting from

,analogo
2-{1- [ZUIZs
3-enyl met hoxXyam
(1- hydr oxynet hyl cycl Shyl ) met hanol , ¢ 2 and bromde 4, 20 a
procedure as described for 27 gi4gges the, product 31 of nol ecul ar wei ght
465.53 (C27H28FNO5): MS(ESI): 466 (MrH+). 44 Exanple XVI 24 February 2006
5
2-{1-[ 2- (4- Fl uor ophenyl ) oxazol - 4-yl met hoxynet hyl ] cycl ohexyl nmet hoxymnet hyl } -
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 ).




6- met hyl benzoic acid 32 WN Starting from '
(1- hydr oxymet hyl cycl ohexyl ) met hanol , iodide 2 and brom4lpeyruad 2080cedur e
as described for 27 gives the product482 of nolecul ar wei ght ?67.53 10
(C27H30FNO5); MS(ESI): 468 (MtH+). Exanple XVIl OH 15
rac-trans-2-{2-[2-(4-Fluorophenyl)oxazol -4-yl nmethoxy] cycl ohexyl oxynet hyl } -
6-nethykpenz?i§0&éid 33 trans-1, 2- D hydroxycycl ohexanol , iodide 2 and

brom de Xﬁ”&%% Jr'anal ogously to 27, 20 the desired product of nol ecul ar
wei ght 439.49 (C25H26FNO5); MS(ESI): 440 (M+rH+) 45 Exanple XViII 24
February 2006

2-{4-[2-(4-F exyl oxynet hyl } - 6- met hyl
benzoi ¢ F-ag i O de 2 and brom de 4 give 34 of
nmol ecul ar 440 (MrH+). Exanple Xl X

35 15

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




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- ene- 1, 4-di ol igﬂ#@@u&qudsbronlde 4

gi ve the product 35 of nol ecul ar i ght 423.45 (C24H22FNO5); MS(ESI): 424

(MtH+) . Exanple XX 46 36 24 February 2006

2-{5-[2-(4-Fl uorophenyl)oxazol -4-yl ] nethoxy}cyclooctyloxynethyl}

6- met hyl pefiapleOCR¢lId 36 1, 5- Cycl ooct anedi ol , iodide 2 and brom de 4 give 36

of nol ecul ar wei ght 467.54 (C27H30FNCD) ; NB(ESI): 468 (MtH+). 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 iol, iodide 2 and brom de 4 give the desired product of

nmol ecul ar wej-ghi 467. 4 (C27H30F 0.) E?I) gp8 (MrH+). .. 20 Exanple
{2-]2- Fl " uorop h enyl )oxazol -4-yl

rac-cis—2~(2—{3—[2f(4-Fluorophenyl)oxazol-4—ylmethoxy]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

Oy OH
F 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"). .




met hoxynet hyl } - 6- met hyl benzoi c acid 38 ‘ :

ci s- (2-Hydroxymet hyl cycl ohexyl ) met hanol , iodide 2 and p4 pepriierypopsve the
product 38 of nol ecul ar wei ght 467.581(C27H30FNOB); MS(ESI): 468 (|| +H+).
10 Exanple XXII'1 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-FNdr%%én%%€¥%§¥clohexyl)nethanol, i odide 2 and brom de 4 give the
product m nol ecul ar wei ght 467.54 (C27H30FNGB); MS(ESI): 468
(MtH+) . Exanmple XXI'V 48 40 24 Fepguary 2006 rac-cis-2-{3-[2-(4-FI uorop h
e n yl )oxazs : | oxymet hyl } - 6-met hyl benzoi c
acid 40 i 2 and brom de 4 give 40 of
454 (MtH+). | VWM 10 Exanpl e
¥l met hoxy] cycl ohexyl

met hoxynet hyl } -

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




15 6-net hyl benzoic acid 41 ci s- 3-Hydroxynet hyl cycl ohexanol, brom de 4 -and
iodide 2 (reverse reaction sequence) Sgi ve the productzﬁﬁeg}ﬁargg\(}ggul ar

wei ght 453.52 (C26H28FNCG); MS(ESI): 454 (MrH+). 49 Exanpl e | 24
February 2006 5 rac-cis-2-{3-[2-(4-Fluorophenyl )oxazol-4-yl methoxy]cyclo
h exyl meth oxy}- 6-nethyl benzoic acid 42 cis-3-Hydroxynet hyl cycl ohexanol ,

i odi de Methyl eR-lpts-32nrax ro@reﬁgm @Ir@etih %ﬁ@oé@ew%&?t

nol ecul ar mV\gl gh{w439 %( CgéﬁZGF yioai 420 (MtH}) . . Exanpl e )%)(VI | 15
rac-trars '{943“[“2’d(C&<¥FYQi©|B@M@Wﬂ19 Xﬁﬁomeﬂlm@fmolaiiﬁ(@cycl ohexyl met hoxy} -

6- met hyl benzgl c gcid 43 20 trans-4-Hydroxymet hyl cycl ohexanol , iodide 2 and

et hyl 2-hydr oXy{ 6 bﬁgt hyl benzoat e gi ve the product of no vvel ght
5 H, M5( ESI ) :~440 (I\QUH-SQ‘O ('?39

5 8.7 g 1,3-cyciohexanediol and 12 g dibutyltin oxide are dissolved in 600 mi of

caslracemate

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-.




Exanmpl e XXVII1 24 February 2006

‘rac-cis-2-(2-{3--[2-(4- Fl uor ophenyl ) oxazol - 4-yl nethoxsza&hg@gmyé}ethyl)
6- met hyl benzoi ¢ acid 44 cis-3-Ethynyl&3cl ohex-2-enol, ethyl

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 (C26H28FhD4) MS(ESI): 438 (MtHY).

ot hoxy VEIB ooy 1 3-6 T PromaPh L RyTBEHEEOimImahony oycionbeyioxy-
trans- 35,]@% e {f%@&%ﬁf 2reSAw! . ethyl

2- met hy onet anesulfonyloxy benzoate and iodide 2 give the
product 45 of nol ecul ar wei ght 437.52 (C26H28FNO4); MS(ESI): 438 (M-H+) .
51 24 February 2006 Exanple XXX 46 10 o
rac-trans-2-(3-(8H{4- Fluorophengl)gxazol 4- ylm@choxy) hexy 6xyatet hyl ) -
6- met hyl benzoi cid 46 racerny’c GH@@ﬁfmaant pe~3k h
exanple 1 t yIHO CHf—— f

Br

49

At room temperature, 50° mg of a 60% sodium hydride guspension and then
. 408 mg of 2-(4-bromophenyl)-4-iodomethyl-5-methyloxazole are added to 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




2- br ononet hyl - 6- met hyl benzoate 4 , give the desired pr oduct of rml ecul ar

wei ght  439.49 (C25H26FNO5); MS(ESI): 5440 (M+H+). r@* 50 52 24
February 2006 Methyl 2-(cis-3- hydroxycyclohexyloxyneth f 6- met hylbenzoate
47 and net hyl 2-(trans-3-hydroxycycl ohexyl oxynet hyl) - 6-nmet hyl benzoate 48 0
Bu2SnO, CsF H3 H3 8.7 g 1, 3-cycl ohexanedi ol and 12 g dibutyltin oxide are
- di ssol veai:idiiﬁecﬁ@ﬁthrhydlfochimiwamd amdl extradied withi etkyloacetatent Fiie wepibingdr

heated to the the reaction, the reactl on vol une |$élreduced to

hal f of qra@nlarn ﬁardr%’rlﬁ vepfagnesiim stifate, thesoluenisiasn rameved &nder cool ed
to roomdaiesd g?é’és%’read?ﬂ #0rdBigy |%rlfec9P9 ’PYip I uoh gives 50

2- br ononet hyl - 6- net hyl benzoat e and cesi um e are fS added
The ni xtamerphous isolid €zskt:sBrdlide (ﬁéﬁpfﬂ)aMS(ESﬂoﬁngh{SGBQQ (the H@acti on
mxtgre is diluted by addition of ethyl acetate and washed with saturated

solution. The organic phase is dried over magnesium sul fate, the
solvent is renoved under reduced pressure and the residue is purified by
flash chromatography on silica gel (n-heptane/ethyl acetate- = 50:1 -+
1:2). _Tk&@r@vleé&x :

0 OH
H.C _
O
=N

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




15 about 6 g of the al cohol 47 (cis-racemate) as an oil. Cl16H2204 (278. 35),
MS(ESI): 279 (M+ Ht). The unreacted trans-1, 3-cycl ohgxpagdh9l2dog al so
eluted fromthe chromatography colundS It is al kyl ated anal ogously to
exanple | using sodium hydride and nethyl 2-brononethyl -6-net hyl benzoat e.
Af t er anal ogous work-up and chromatography as described for the
cis-racemate, the trans-racemat 48 is 20 obt ai ned C16H2204 (278.35),

MS(ESI): 279 (M + H+) cemates 4 48 areo PHt ed by chromat ogr aphy
on a chiral phase Cth' 7l pak AD12 1.6; n- hetane et hanol.: met hanol =
25:1: 0.5 + 0.1 % triflu i c.aci dAR - 8@H§1n; retention tine

of the enantioner: Rt (ite retention tinmes vary
actions described bel ow

the stereoisoners. 53
2-{3-[2-(4-bronmopheny

4 February 2006 Met hyl

5- met hyl oxazol - 4- yfi net hoxy] cycl ohexyl oxy-

met hyl } - 6- met hyl benZg 49 5 HO 49 At roomtenperature, 50 ng of a 60%
sodi um hydri de suspens+omn and then 408 ng of

2- (4- br onophenyl ) - 4-i odomef hyl - 5- met hyl oxazol e are added to a 10 sol ution
of 200 ng of nethyl 2-(%-2hydroxycycl ohexyl oxymnet hyl ) - 6- met hyl benzoat e

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 | |




in 5m of di rrethylforrramde After one hour, nmethyl tert-butyl ether is
added, and the m xture is extracted with water. The JoPdHrGay2a86 s dried
over rragnesi um sulfate, the solvents are renoved under reducéd pressure
and the residue is purified by RP-HPLC. This gives 49 as a |ight-yellow
oi . C27H30Br NO6 (528.45), 15 MS(ESI): 528.2, 530.2 (M+ H).

2 {3- [ 2Methydr Wﬁﬁm‘)k% ﬁﬁ@ﬁ)@hﬂﬁ&l@-méthmh%dﬂecmido@(ﬁéh@tu

met . hyf benzoi ¢ acid tert-butanol, reflux 20 49 50
117 ny pheng)-driedemisté--mathylenacole givet analogiously toed.- thet prodlichfid of m  of

i xt ur o MASATA BB 238 5 st RO VST 0 A aPEERBr i S aci'G and T

extracted with ethyl acetate.. The conbined organic phases are dried over
magnesi um sul fate, the solvents are renoved under reduced pressure and the
resi®ue is purified by RP-HPLC. This gives 50 as an anorphous solid.
CZGHZSB%&&W), MS(ESI): 514.29, 516.29 (M+ H+). 5 Exanple XXXI| CH3

O OH
H,G
0O

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




10 51 2-{3-[2-(3-B ro mop h enyl)-5-nmethyl oxazol -4-yl methoxy] cyclo h
exyl oxymet hyl }- 6-net hyl benzoic acid 51 15 Met hyl 24 February 2006

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

2- (3- br onophenyl ) - 4-i odonet hyl - 5- net hyl oxazol e gi ve, anal ogously to exanple
50, the product 51 of nol ecul ar weight. 514 42, (C26H28Br NCb), MS(ESI):

514. 30,51{%%{_) (I\/E+ H+ 20_Exanmp 55 F 52 24 February 2006
2-{3-[ 24 B Gt lﬂﬁ@ﬁ%ﬂr)yl)sﬁmthylpa%@zﬂ yim%ihoﬁﬂ@WWWym@kW'oxynet hyl } -
6- met hyl Met hyl

2-(3- hy(?boxg'@}y&?@%écgy‘ﬁgxyget hyl ) - 6- net hyl benzoate and 2-(3-fl uoro-
phenyl ) - 4-i odonet hyl - 5- net hyl oxazol e gi ve, anal ogously to 50, the product

22 O BB By R o IRl R and 0 (M+ O 10

5  2-(3-chlorophenyl)-4-iodomethyl-5-methyloxazole give, analogously to 50, the
product 57 of molecular weight 469.97 (CpsH25CINOs), MS(ESI): 470.43 (M + H™).

Example XXXVII

O OH
CH, =
O)\K\O O

10

Cl

58

15 2-{3-_[2-(4-Chlorophenyl)-5-methyloxazol-4-ylmethoky]cycfohexyloxymethyl}-
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").




15 53
2-{3-[2-(3- et hoxyphenyl ) - 5- met hyl oxaggl - 4- yl met hoxy] c34 Fetrextyl 2pog et hyl } -
6- met hyl benzoi ¢ acid 53 56 24 February 2006 Met hyl

2- (3- hydr oxycycl ohexyl oxynet hyl ) - 6- met hyl benzoate and 2-(3- rret hoxy-
phenyl) - 4-i odonet hyl - 5- net hyl oxazol e gi ve, anal ogously to 50, the product
53 of mAEXaemié aOOMIlght 465. 55 (C27H31INGG), MS(ESI): 466.37 (M+ Hy). 5
Exanmpl e XXXV H3 54 W 10 : -
2-{3-[2-(3-Trifluoronethyl phenyl)-5-net hyl oxazol - 4-yl net hoxyl cycl ohexyl -
oxymet hyl } - 6- met hyl benzoi¢ aci d 54nMet
2-(3- hydr o u%;syclohexyl 5 i hyl ) - 6- g
2-(3-trifl onet hyl ph¢ 4 |odonet hyI
to 50, 15t ) .

504. 37 ( MO+ H) Exarrple

hbenzoate and
5- et hyl oxazol e gi ve, anal ogously
3 503. 52. (C27H28F3N05), MS(ESI):
24 February 2006

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
' OsOH
H,G ' /O\ ' : :
; g CHB
(o
=N

CH

61

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




2-{3-[ 2%

6- net hyl
o (5. Iy ARaRgs 3R fbaBy B losymethyl).&-methyibenzoate and

2-{3-[2-(3- Chlorophenyl) 5- nethyloxazol 4-yl met hoxy] cycl ohexyl oxynet hyl } -
6- met hyl benzoi ¢ acid 57 Met hyl 24 February 2006
2- ( 3- hydroxycycl ohexyl oxynet hyl ) - 6- mrebflyl benzoate 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 wei ght 469.97 (C26H28CI NO5), MS(ESI): 470. 43
(M + H*) qﬁ%ﬁﬂ e XXXVI | 10 Cl 58 H3 15

@%W%ﬁ?ﬂ) 5 met hyl oxazol - 4- yl net hoxy] cyclohexyloxynethyl}

2- ( 4- chlze(mmangth)yiphangnmmbmetsylF&nmth;mazule give, eanaogdusip ts 59, the 50,

[ e e P e N E

et hys phenyl) - 5- net hyl oxazol - 4-yl met hoxy] cycl ol xyl oxynet hyl } -

Example XL

O OH
' CH
~
(S0
=N
CH,
 HC
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).




6- met hyl benzoi c acid 59 Methyl 2-(3-hyd roxycycl ohexyl oxynet hyl) - 6- net hyl
benzoate 10 and 2-(3-methyl phenyl) -4-isgdonet hyl - - 5- met by FexazQl Rod! Ve,

anal ogously to 50, the product 59 of nol ecul ar wei ght 449.557( C27H31NO5),
MS(ESI): 450.53 (M + H'). Exanple XXXI X 15 61

2-{3-[2-(3, 4- D net hyl phenyl ) - 5- et hyl oxazol - 4- yl net hoxy] cycl ohexyl oxynet hyl
} 59 24 Eedmpler¥L12006 6- et hyl benzoic acid 61 Methyl 2-(3-hyd roxycycl
ohexyl oxym ethyl)-6- nethyl benzo ate and . }

2- (3, 4-di net hyl phenyl ) - 4-i odon®et hyl - 5- net hyl oxazol e gi ve, anal ogously to
50, the product 61 of nol ecul ar wei ght 663 %(CZBHBSNCB) VMS(ESI): 464. 22
(M+ H+) Exarrpl L 10 62 1

2-(3- hydroxycycldhexy oxy thyI) 6 thy oate and 2-(2,4-d

i Nae gi ve, anal ogously to 50, the
product 62 of nol gcul ar meight 463. 58 (C2‘J , MS(ESI): 464.22 (M +
H+). 60 ‘

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-




- Exanpl e XLI 63 24 February 2006

2-{3-[2-(2- Met hyl phenyl) -5-net hyl oxazol - 4-yl nethoxy]ng#&ﬁg&ybgﬁgnethyl}
6- met hyl benzoi ¢ acid 63 Mt hyl 61

2- ( 3- hydr oxycycl ohexyl oxynet hyl ) - 6- met hyl benzoate and 10

2-(2- nethylphenyl) 4-i odonet hyl - 5- net hyl oxazol e gi ve, anal ogously to 50,

the prod nDIecuIar ght 449.55 (C271-131 NO6)., MS(ESI): 450. 20
(v Pl mBtnRoic 25d Y
2-{3-[ 2- (3 Trifl uoromet hoxyphenyl) -5-net hyl oxazol - 4- ylnethoxy]cyclohexyloxy
61 nethg* }-6-nmet hyl benzoi c acid 64 24 February 2006 Met hyl
2-(3-hy eeikaylo%ré?-bMémowmmgwmthgm@memmmtaadd
2-(3-triyf - t hyl oxazol e nalogously
fo 5 502 RO B iacR o Ry et Wb edS, 85% oaranyShy s £ )
520.20 50Mtd présectd s oKlrhdibcdiar W&ghr 91@5%27H23F3N06) MS(ESI): 520.20

M+ H".

Example XL}

' @) OH
CH,
o}%f/\o © -
=N
: —CH
-0 0 3
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




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

met hoxy] cycl ohexyl oxymet hyl } - 6-net hylhenzoic acid 67 3brMatiB 2006
2- ( 3- hydr oxycycl ohexyl oxynet hyl ) - 6- met ffyl benzoat e and .
2- (3, 4-di net hoxyphenyl ) - 4-i odonet hyl - 5- met hyl oxazol give, anal ogously to
50, the product 67 of nolecul ar wei ght 495.58 (C28H33N07), MS(ESI): 496. 20
(M+ Ht). 20 Exanple XLIV..2 H3 68 @4 Fepypary. 2006 :
2-{3-[2-(3- Bganophenyl ) @ 4-yl met hoxy] cycl ohexyl oxymet hyl } -
6- met hyl benzoi\c aci d 68 68 10 13 |y of
2-{3-[ 2-(3-brd¥a®(em® St sz ot 4yt hoxy] cycl ohexyl oxy-
nethyl}-6-né?hy| enzoic acid and 25 zinc cyanide are dissolved in 5
m of di net hYFNr nani de. The reactitqn# xture i s degassed and charged with
argon, and 2@ ng of tetrakistriphenyi phosphi nepal | adi um are added. The
m xture iirred at 100C for 12 hours. After cooling to room

t enper at pater i s added to

68

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

o .
' Os_ -OH O~ _OH
0/\\\»,/‘0 o CH, O/LY\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).




15 the reaction mxture, which is then extracted with ethyl acetate. The
conbined organi c phases are dried over nagnesium sul f84 penhilyg 206Vents are
- renoved under reduced pressure and t®& 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-thhyt—gggﬁiéivnethyl-2-pheny|oxazo|-4-y|nethoxy)cyclohexyloxynethyl]benz
ol c  aci hyl 2-(3-hydroxycycl ohexyl oxymet hyl ) - 6- met hyl benzoat e and
2- phenyl -4- 10. i odonet hyl - 5- net hyl oxazol e gi ve, anal ogously to 50, the
product 69 of nolecular weight 435.52 (C26H29N05), MS(ESI): 436.32 (M +

H ). Exampl e XLVI 15 70-CH O OH
2- Met hyl - 6 (5-net hy ]
benzoic 20 aci 64 brua 06 Negyhy!l 2-(3-hyd

at e?and

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 | - | | |




'2- (4- met hyf phenyl ) - 4-i odonet hyl - 5- met hyl oxazol e gi ve, anal ogously to 50,
the product 70 of nolecular weight 44Q. 55 (C27H31NCG) 24 MErasty)2006°50. 36 (M
+ H+). 5 Exanmple XLVI1 H3 H3C 71 10

2-{3-[2-(4- Met hoxyphenyl ) - 5- met hyl oxazol - 4-yl met hoxy] cycl ohexyl oxynet hyl } -
6- met hyl benzoic acid 71 Methyl 2-(3-hydroxycycl ohexyl oxynethyl)-6-net hyl
benzoat eMathyl 253-hydéoxesybiphierierymbtiil)-eqnsiilibehz8ateeidyy f oxazol e gi ve,
~anal ogously to 50, the product 71 of nol ecular weight 465.55 (C27H31NCb),

VB( ESI ) :2-#681eihyIRhenyikf-iodemethomethylagazeleii give.1 analogessiyodad5es thee
Formil a drofdctSRy SfmbRUUIE Wdight 44888 (CoSH/ R IE8EE ) Fb 58 (N £°).VP

5

Example XLVl

O OH
CH,
o ~ o O
=\
B
71

10

2-{3-[2-(4-Methoxyphenyl')-5-methyloxazol-4-y!methoxy]cyclohexyEoXymethyi}-
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*).




Ring.Ais (C3-C8)-cycloal kyl or (C3-C8)-cycloal kenyl, where in the
cycloal kyl. or 10 cycl oal kenyl rings one or nore carbo be

r epl ace(W%lOWQ;%Q%@% atons; R, R2, R4, R5 independentl%uséé%%(%mr are
H F, d, Br, OH N2, CF3, OCF3, ( ',-506)-alkyl or (G -C6)-al kyl; 15 .
R3is Hor (C-C6)-alkyl; Xis (G-C6)y~al kyl, where in the al kyl group one
~or nore carbon atons may be replaced by oxygen atons; 20 Y is

(C, -C6)-al kyl, where in the al kyl group one or nore carbon atons nay bhe
repl acegv@yiawaygen atons; and its physiologically acceptable salts. 66 24
February 2006 2. A conpound of the formula | as clainmed in claim1, wherein
Ring Ais (C3-C8)-cycl oal kyl or (C3-C8)-cycloal kenyl, where in the

cycl oal kyl or cycl oal kenyl rings one or nore carbon atons nay be repl aced
by 5 oxygen atons; Rl, R2, R4 independently of one another are H, F, d,
Br, 8H, 1. NO2A édridpotkerss the(feim@@I- al kyl or O (Cl-C6)-alkyl; 10 . RS is
(C1-Ce)-alkyl; R3is Hor (Cl-C6)-alkyl;:

R4 | 8
R1 A\ O ' |
\
i N X Y
| i -0R3
I o

=

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.




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

15 are repl aced by oxygen atons; is (¢l C6)-al kyl, \/\heggpg&ura@eg@bkyl group
one or nore carbon atons rmay be repl aCed by oxygen atons; 20°and its

physi ol ogi cally acceptable salts. 3. A conpound of the fornula I as clained
inclaiml or 2, wherein Ring Ais (C3-C8)-cycloal kyl or

o O o, "R Rer LSRR i SRR C Do

(C1-C6)-al kyl; 30 is (Cl-C6)-alkyl, where in the alkyl group one or nore
(& o) AR e EPLRP RS B Shiodio R GRS SRl B
repl aced by oxygesjcRM@hyl %inds dfe Bidmiors ¢HHEH CAtBRISC My bBCRPMR Bysal ts.

5 oxygen atoms;

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;




4, A conpound of the fornula | as clained in one or rmre of claims 1 to 3
having the structure la Rl Ring Ais cyclohexyl; Rl, Ra¢ @&g@@g@tly of

- one another are H, F, d, Br, OH NOX%7CF3, OCF3, (Cl-C6)-al
O (C3-C)-alkyl; R3is Hor (C-C6)-alkyl; is (Cl-Co6)-alkyl, where in the
~al kyl group one or nore carbon atons are replaced by oxygen atons; 20 is

(C1-Co) - al kyl t he al kyl ,group one or nore carbon atons are
repl aced by oxyg'én((%iréﬁg@'kﬂB“ﬁ"r%e|“ﬂ§h§fﬂ}§ylcﬂr8ljpc%€? Pr Joeiepedbra alamss. 5. A

phar maceuti cal , g,%n,% conmpounds as clainmed in one or nore
of clainms 1 to 4 b&a}f l@qap&grc'&r Z%QE%G A pharnmaceutical conprising one or
nore conpounds as clainmed in one or nDre of clains | to 4 and one or nore

active conpounds. phar ut| conpr|5|ng one or nore conpounds as
cl ai med@} 8@@3’8@'09:53@5 %ﬁ S1 to 4 and one or nore lipid- or

trigyyceride-lowering acti ve conpounds.

4. A compound of the formula | as claimed in one or more of claims 1 to 3

having the structure la
RIS/ \ o
.
e N™ ~x Y
R2 -
a 07 oRrs
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-Ce)-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.




8. The use-of the conpounds as clainmed in one or nore of clains 1 to 4 for
~ preparing a nedicament for the treatngnt of disorders &f ritiGaryi 2008

met abolism 10 9. The use of the conp§§nds as claimed in one Or nore of
claims | to 4 for preparing a medicanent for the treatnment of type | |

- di abetes. 10. The use of the conmpounds as clainmed in one or nore of clains

The use Of t e PLBRRACP I IR PHFRT 5,0 o8 BoRlyPEgR ds drpded M 8§ of , ™

prepar i ngore okchinesTeid 4fand ofeot meré aetive ebmpoahds.bed gl ucose tol erance. 20
12. The use of the conmpounds as clainmed in one or nore of clains 1 to 4 for
preparing a nmedi canent for the treatnent of eating disorders. 13. The use

of the cpnpo ' ' I f ' _ aring
2 med: copent 1 enaqacy HcaE Confbriif e BY ord cot s g Qefipclln o BECT, 2
as clbai madré mofodaims 1nto & a@ndcbaemer Inbe dipfdsr or rigipesridegloweritdj @atiest f or
t he treatnent OELSI cardi onyopat hy. 15. The use of the conpounds as clained in
one or fainse 1 to 4 - for 30 preparing a nedicanent for the
treatnent of cardiac insufficiency. 16. The use of the conpounds as cl ai ned
in one or nore of clains 1-to 4 for preparing a nedicanent for the

treat merfl. of Tdwt uspof dbe conp@udds Rsbelaimed 20 @Be1qt. mohe ofickaimis 1 edcforpounds

as clai rﬁgpéﬁngo 8 nSdichMment %cr t}% ?r'egFméLntt& dé}sc];r(c)![ers 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 II diabetes.
En

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.




preparing a nedi canent for the treatnent of atherosclerosis. 18. The use of
the conpounds as clainmed in one or nore of claims 1 toyfrigiary20BEEPAri Ng a
medi cament for the treatment of Al zhegger's disease. 19. The use of the
conpounds as clainmed in one or nore of clains 1 to 4 for preparing a

medi cament for the treatnent of inflammtions. 10 20. The use of conpounds
as claimed in one or nore of claims | to 4 in conbination wth at |east

one furtider dde vae obipm campoundpraspeleimed in wadi aramend of ctimishie td defal ment

of disorders.of the.lipid abolism | 1. The yse of conpounds as

cl ai ned p? %Hﬁg 8!“%?%’98?* {é?;[p%&efm%nt@%qﬁerﬁc &Pnation with at |east
one further active conpound for preparing a nedicanent for the treatnent
of type Il diabetes. 22. The use of conpounds as claimed in one or nore of
clai ms 18t 0 4henuse efbieneeinpounils lasatlainead in one drumbheof alzimeel todpfonnd f or

prepari | far the treat t .of sypdrome X. 23. A process
for. reg“r“%@éﬁ%@%@ﬁﬁ&%%eﬁSﬁﬁP?@iqgﬁaﬁnﬁf@ $¢¥5% ompounds as cl ai med
in one or nore of clains 1 to 4, which conprises mxing the active

conpound with a pharmaceutically suitable carrier and bringing this 25
ni xt ur e 19nt o TRefWePEthe epmponnds asnélaireed in poe.or more of claims 1 to 4 for

preparing a medicament for the treatment of inflammations.

10 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
15 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
20 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
- 25 mixture into a form suitable for administration. |






