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METHOD FOR PRODUCI NG THE SAME AND THE USE THEREOF AS PPA Qﬂ%
Descri pt iY@ @/W%@Q cycl oal kyl derivatives, process for th prepara i on

-and their use as pharmaceuticals The invention relates to diaryl cycl oal kyl

derivatives and to their physiologically 10 acceptable salts and
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have alr Scri be the prior art for the treatnment of

hyper | i p'M@D‘WE%@WWE@F(WHRIHRMIIMRSlS It was an object of the
invention to provide conmpounds having a therapeutically exploitable
triglyceride-lowering action and a favorable effect on lipid and

car bohydrat e bolism in particular for syndronmes of dyslipidem as, type
Il di abet@% %ﬁggﬁhe met abol i ¢ syndrone/ syndrone X. It was a particul ar
obj ectg to provi de conpounds having inproved action conpared with t he

conmpounds_of 20 PCI/ US14490. Thi h
activat i nigiarvieyaipalid degativgs. IREQS?ISS g %Fgﬂ 3ﬁeu? ﬁ@#el%veqlﬂq (r)l‘w%a etf] Q%baQy
conmpounds ﬁ)%{n%%u{@&?ula | S ORM RL~\ ~Rng A\NX Y\ 0?3 R2 O25 in

whi ch H Ca) -cycl oal kyl or (C3-Ca)-cycloal kenyl, where in
the cycl oal kyl or cycl oal kenyl rings one or nore carbon atons nay be

epl aced 'tI?IXe Oiéelgrﬁ%natr&g?e;s to diarylcycloalkyl derivatives and to their physiologically
10  acceptable salts and physiologically functional derivatives.

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

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

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

receptor.

Accordingly, the invention relates to compounds of the formula |
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Ring A is (C3-Cg)-cycloalkyl or (Cs-Cs)-cycloalkenyl, where in the cycloalkyl or
cycloalkenyl rings one or more carbon atoms may be replaced by
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30 oxygen atoms;



-2 Rl, R, R4, R5 independently of one another are H F) C, Br, OH NOZ2,
CF3, OCF3, (C~-Co)-alkyl or O(C~-C6)-alkyl; R3is Hor (C--C6)-alkyl; 5 X
is (C--0C6)-al kyl, where in the alkyl group one or nore carbon atons nmay be
- repl aced by oxygen atons; Y is (C--C6)-al kyl, where in the al kyl group one
or nore carbon atons 10 may be replaced by oxygen atons; and their

physi ol ogi Y, pt abl e MR, TR CR ds Nd,, t he
formul a %f%%\#ﬁ%cﬁ§5 Ri ngmigloéﬁ?%@@fbggc%Iodgﬁielb or (C3 Ci"prE;mcycl oal kenyl ,
where in the cycl GFkDCHy, (Cy-CspalkyboyO-(GHge-aky; or nore carbon atons may
be replaced by oxygen atons; 20 Rl, R2, R4 independently of one another are
H F 4, Br) OH, NO2, CF3) OCF3, (C~ 06) al kyl or OG(C--C6)-alkyl; R5 1is

(C~-Cs) g 25 i | ~|r06) al kyl; Xis (C--C6)-al kyl, where in
t he al kyaﬁ{ roup or%gﬁoar)lsgrdgrgg)c%r on atoms are replaced by oxygen atons; 30 Y
is (C& C6)-alkyl, where in the alkyl group one or nore carbon atonms nay be

I db , [ i | |
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Ais (C3-Ce)-cycl %Ebw&@bgﬁ%d@%ﬁlﬂ@mgnyl ; 5 Rl, R2 independently of

one another are H CF3, OCF3, (C,-C6)-a| kyl or
O(C-Co)-alkyl; R3is Hor (C--CB)-alkyl; 10 Xis (C~-C6)-alkyl, where in

t he al kyl group one a Rd Ve tA6ms 15
20 Y is (¥~-C6)-al '&y& '%e"’ﬁ@ﬁ M’%ﬂ%ﬁl kylﬂfo(%]so@%ne o?lb?ﬁrqodr?g ﬁ?%@n at gms
are rapl aced by oxyggberieplaced by oxygen atoms;

and their physiologically acceptable salts.

Preference is given to compounds of the formula I in which

15
Ring A is (C3-Cs)-cycloalkyl or (Cs-Cs)-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-C6)-alky| or O-(C1-Ce)-alkyl;

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

are replaced by oxygen atoms;

30 Y is (C4-Cs)-alkyl, where in the alkyl group one or more carbon atoms

may be replaced by oxygen atoms;

and their physiologically acceptable salts.



. and their physiologically acceptable salts. Very particular preference is
given to conpounds of the fornula I haﬁ ng the structure la o (~----~~ ~I

Ring A~N \X Y R2 |a wherein 25 Ring is cyclohexyl; OOR3 Rl, R2

i ndependently of one another are H F, CI, Br, OH NO2, CF3, OCF3,

(C~-C6) al kyI or O (C--C6)-al kyl; 4 RBis Hor (C~--C6)-alkyl; Xis

(C~-GCs 4 | tR fmlﬂawmﬁrthatorrs are

I epl aced '8‘)'('958??@'&6(9%& 'Qg\%w% P%i%d%flff ? where in the al kyl group
one or nore carbon atons are replaced by oxygen atons; and their
physi ol ogi cal |y acceptable salts. i nvent i on enbraces conmpounds of
the formRiagiAin ti®éCsGeirryaloalkyior (Eéégsé’tyﬁp ﬂ@ Em c mxtures and pure
enantiomers, and also their diastereoners and m xtures thereof. 15 The

al kyl radi cals in the substituents Rl, R2, R3, R4 and RS can be
strai ght -Riharp or ihdeperidahtly of one another are H, F, Cl, Br, OH, NO,, CF3, OCFs3,

(C4-Ce)-alkyl or O-(C4-Ce)-alkyl;
R3 is H or (C4-Cg)-alkyl;

10 X is (C1-Ce)-alkyl, where in the alkyl group one or more carbon atoms

are replaced by oxygen atoms;

Y is (C4-Cs)-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
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wherein
25 RingA is cyclohexyl;

R1, R2 independently of one another are H, F, Cl, Br, OH, NO;, CF3, OCFs3,
(C4-Cé)-alkyl or O-(C4-Ce)-alkyl;



. Pharmaceutically acceptable salts are particularly suitable for nedical
applications because of their greater splubility in water conpared with the
starting or base 20 conpounds. These salts nust have a pharmaceutically
- acceptabl e anion or cation. Suitable pharmaceutically acceptable acid
addition salts of the conpounds of the invention are salts of inorganic
B tri e and®eal furi® rogy (e OB "o gani o aci ds such as. for exampl 6.

, gani ¢ acids such as, for exanple,
acetic acid, benzenesul fonic, benzoic, citric, ethanesulfonic, 25 fumaric,

gl uconic, glycolic, jisethionic, |acti | act abi oni LC i
met hanesuXf oni ¢, d&d&nfred;allds Whﬁé%é%t?ﬁ‘? 5ﬂ?yi A tog'Ptgﬁ C rzéacqaég&ll U T'abl e
pharmaceutical |y %E%%Eg Mg@eﬁadtéﬁ\sé‘re amoni um sal ts, al kali netal

n [

salts (such as sodium pot'assiium salts) and al kaline earth netal salts
(such sms magnesi um and calciumsalts). 30 Salts with a pharmaceutically

unaccept abl e ani on, sych_as,, for exanpl r, f e i ) ong
within th¥ scope of héCfSTﬁ}lé)ﬂt W@ﬁr%ré];? GS%A‘HI A#‘g‘; %&'& éférgork o&%@eﬂ%g
preparation or purjfd ,(é?]ddéla Wo,gy@rnrmgﬁgt;i cally acceptabl e 5 salts and/or
for use in nontherapeutic, for exanple in vitro, applications. The term
"physi ol ogically functional derivative" used herein refers to any
physi ol ogically tol erated, derivative a conpound of the formula | of the
i nvent i on?nét?%F pgﬁﬂ'ﬁﬂ@agxagg?&ab%n?ag{?'i s able, on administration to a
mamrejgsuch as, for exanple, to a human, to form(directly or indirectly) a
conpound of the fornula I or an active netaboljte Lahﬁr.eoh.‘ P@(si al Og{‘ﬁi'al |y
funct i onalTheeinventione emhraees nedmBRUIISHRTuRE oOMTNE k dhp Sifhd9T'0f of ptfiele
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conmpound @hdtrAmturey emdresf)l. These prodrugs may thensel ves have activity or
not. The conpounds of the invention may al so exi st in various pol ynor phous
forms, for 15 exanple as anorphous and crystalline pol ynorphous forns. All
pol ynprphaus for fid 1 the | HAd RBEEA be Wtiaigh-ahiain
scopg?éf %%ﬁy}ﬁ?ﬁ:@#@ﬁ(&‘é%@@ﬁp uﬁﬁéihgéggc\(ﬂ)fbﬁ?he i nventi o? ., o, A
ref erencegprigamdieef.t er to "conpound(s) of forrmula I" refer to conpounds) of
~., 20 the formula | as descri bed above, and to the salts, solvates and
physi ol ogi cal 'y functional derivatives thereof as described herein. The
amount of ﬂwq?ﬁﬁ%%ﬁ&‘a@f adc@hiatie shitd ae€ pariculdry suitaby fortredidakapplitations

ect depends 8 er

bi ol ogi cal e n a nunber of factors, for exanple the specific
25 conpoursboalaee eof, theiregieatemaelabilite jin atersampared avihitie SIaMBE Anhaste

i ni cal diti the patient. i ' L]
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, In the range fromO0.3 to 1.0 | kg,. i ¢h .
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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 saits (such as

magnesium and calcium salts).

30
Salts with a pharmaceutically unacceptable anion such as, for example,

trifluoroacetate likewise belong within the scope of the invention as useful

intermediates for the preparation or purification of pharmaceutically acceptable



.from1 ng to 100 ng, and single-dose formnul ati ons which can be adm ni stered
orally, such as, for exanple, capsul es  or tablets, may contain, for
exanple, from1.0 to 1000 ng, typically from10 to 600 ng. For the therapy
- of the above nentioned conditions, the conpounds of formula | may be used
as the 5 conmpound itself, but they are preferably in the formof a

phar maceuti.cal co L5 ! aC ifro€applidationsr ri er nust, of
tour se, t?@'tﬁc?@ggqrggfgéé Lﬁﬁﬂghéghrfgéeht@hgf%}x?ﬂ@e gg{rlrlggtig?e wi th the other
ingredients of the conposition and is not harnful for the patient's health.
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|

the inven are those suitable for oral, rectal, topical, peroral (for
exanpl e sublingual) and parenteral (for exanple subcutaneous,

i nt lar, int | intr. : i ni i th
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conpo ormu used 1 n each case. Coated fornul ati ons_and d
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Preference is _given to acid- WVesiHavEEdiiony oF apt. fornul ati ons.
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aqueous or nonaqueous liquid; .or . as ({m oil-in-water or water-in-oil

enul si on. andeare afuiheseePeROfHRG INAION cady 7 nentioned, be prepared by
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appropriate with one or nore additional ingredients. Conpressed tablets can
be produced by tableting t oyng., i ree: I otdf @chlevectheaslesired
exanpl e, a-glb%mﬁfﬁpuﬁtr oér%n?ﬁ}ﬁgf&?ﬁe#e%f uélépplr g‘ggéﬁlaerpmoxed with a binder,
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contain fromO0.1 to 5% by weight of the active conpound. 30 Pharnmaceuti cal
conpositions suitable for rectal adm nistration are preferably in the form
of single-dose suppositories. These can be produced by m xi ng a conpound of
the formula | with one or nore conventional solid carriers, for exanple
cocoa butter, and shaping the resulting m xture. 8 Pharmaceuti cal
conpositions suitable for topical use on the skin are preferably in the

_____ o o



. 5 concentration of fromO0.1 to 15% by weight of the co It
exanple from0.5 to 2% Transder nal ;d 'nigstration S ;ngl tpi)ggl brgr
Phar maceutical conpositions suitable f transdermal uses can be in the
- formof single plasters which are suitable for 10 long-termclose contact
with the patient's epiderm s. Such plasters suitably contain the active

conpound (i n aq | OB W | WHIEH i
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is not harmful for the patient's health. The carrier may be a solid or a liquid or both

and is preferably formulated with the compound as a single dose, for example as a

10 tablet, which may contain from 0.05% to 95% by weight of the active compound.

Other pharmaceutically active substances may likewise be present, including other

compounds of formula |. The pharmaceutical compositions of the invention can be

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-resistant formulations. Suitable coatings resistant

25 to gastric juice comprise cellulose acetate phthalate, polyvinyl acetate phthalate,
hydroxypropylmethylcellulose 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 l; as powders
or granules, as solution or suspension in an aqueous or nonaqueous liquid; or as

an oil-in-water or water-in-oil emulsion. These compositions may, as already
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- given above are reacted with Nal in acetone with heating at reflux for 12g
to 24 hours, giving a conpound of the fornula B. 5 The conpound of the

formula B is.reacted w ' ichhi
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formul a -ﬁﬁgi@)d“ggﬁt inneaalite Machihdle neani ng descri bed above. The conpounds
o;fthe forrmula | act favorably on netabolic disorders. They have a positive
effect on |ipid and sugar netabolismand, in particular, reduce the 30

concentratjon of trigly ' n ey esgitdgl@blfer f '
t (rj eat f‘ﬁg t J}?é"\apeﬂﬁ%%epcg)gﬁ%%ﬁar}s?egpygcl %ﬁ)sisglgﬁllﬁe fgrongghdrﬁlgvgubllng%l&lhd
adm ni st erRniAlsBRtoR confprisebickabie tabletshwhish @mtaipr @ comppuing; g grmula |
phar macol ogi cal |y active substances which, for a&p{ f r i
with a flavoring, normally sucrose and gum afabid rggac,aa‘?ﬁh, aNg p”é%'tMeQ”
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 |, 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 compositions suitable for rectal administration are preferably in the
form of single-dose suppositories. These can be produced by mixing a compound

of the formula | with one or more conventional solid carriers, for example cocoa

butter, and shaping the resulting mixture.



. metabolic disorders and are selected) for exanple, from antidi abetics,

anti adi pose agents, antihypertensives azgd active conpounds for treating
and/ or preventing conplications caused by or associated with diabetes. 5

- Particularly suitable further pharmacol ogically active substances are: All
anti di abetics nentioned in chapter 12 of the Rote Liste 2001. They nmay be
conbi ned g th tAG, TRt THcpidal MeeBritHedskin drbreferablyiion in
parti cul dr ?r&acgg'ﬁé% S ﬁ(’éﬁ'{l%ﬁ_ %{?/@antgﬁtf o#dbt he effect. Adm nistration of the
active 1Gheq6RRGNGirteEpt,ereme) lotion, pakte, speaye aeresador 9jl. Capiaramhich can

adm ni stration of the active coppounds, to th tign r.d : of
conbi nat ibmUﬁedcﬁj@t@tiqlﬁt&!mvdﬁn%ﬁﬁlRﬁ%ﬁihw?nﬁfgq&‘gqq?’ @Cé'i?#%oa rg;gérgpér{ag:bgéent
in one ph CSYh ’ ' Mpié aefivd B6mpeLhd & goneraliy gresent ired

bel ow ar egfrcfp@ccﬁgbé%a%ﬁnﬁﬁggggggaﬁgﬁgry of USAN aﬁd I nt _e?nati onal Dr u%ml}larres,
US Phay negshaintratiBe of fidr €. 206 15% byAweight abthe cempasitioaefarexampled
insulin derivatives such as, for exanple) Lantus (see www. | antus. con) or
HVR 1964)06d46t2%cting insulins (see US 6,221, 633), GLP-1 derivatives such
as, for exanple, those disclosed in WO 98108871 of Novo Nordisk A/'S, and

oral ly active hypoglycem c active conpounds. The orally actiye hy l.ycem c
active commmsiémmabadministrajiotisralsn possibies PhapRgeeNtical CORPGREANG SHECDIE

litinides, di i di ; . oo . !
"o bi tor 7 tnRiRgua SReS.GAN 8 U tig KR EE S BERtwneh e el for
such 25 o BATES: coiaeewith 16 patentsioMEbfiis26a0h plasieiBLabY3EBLaif

Novo ) I1nsulin sensitizers, inhibitors of_ I i(ier enzynes invol ved

in the st tiaibeativeocompognd ib ABAMMESSSAlIANWhighyis fyifeseq Where ZpRIMRNAS:s of

| ucose 25, upt ake oIMpRouUn ' LD i i
ant hyper Ais3pher ot Rpperserh Bl Al Aissive br pepRRabil bagaiyee 1 Siebie
conpounds am{#é BoRRURE domesniraticrk s alRRAR %rtd 3% prederablysabout 3H6ttpvid%.
conpounds ich act on the ATP dependent potassium channel_ _of ‘e{éﬁ,eget
cel I's. 30A npaniculanbe@sability ofs t196 itl?ﬁ/eﬁPﬁ ,C?WQOUBap(S?m(?? afthe f ormul a
| ar e, a0 pi L S1E00bA NBRRRHOANIY s daSr B, Gor ckariptd, amePhahmiduticab uch

as si as é\ei astatin, pravastatin, |ovastatin, atorvastatin,
ceri vast atRdsearéts (65 1348i(1986). 12

The invention furthermore provides a process for preparing the compounds of the
formula | which comprises obtaining the compounds of the formula | by proceeding

20 in accordance with the reaction scheme below:



. I'n one enbodi mrent of the invention, the conpounds of the fornula | are
adm ni stered in conbination with a cholgesterol absorption inhibitor such
as, for exanple, ezetimbe, tiqueside, g;e)amaquesi de. 5 In one enbodi nent of
- the invention, the conpounds of the fornula | are adm nistered in

conmbi nation wth a PPAR gamma agoni st such as, for exanple, rosiglitazone,
pioglitazone JIT{501, oG 262570. 1§ In one enbodl ment of the invention,

t he conpou e rmJIa | are Adm géstered in conbination with PPAR
al pha agoni st Bor texa 78, GN7647. In one -'-- i ment of
t he i nvention, conﬂ ands of the formula | are 15 adni ni st AR5
conbi nation with a m xed P&AR‘%Q thal ganma agoni st such as, farrpl e, GW

1536, AVE 8042, AVE 8134, AVE 0847, or as described in PCT/’US 1833, PCT/ US
11490, DE 10142734.4. |In oMe errbodi ment of the invention, the ¢pfpgygds of
the formula ! ar 1 dmi '%Kum conbi nati on V\nthaflbrate suc

for exanple, fen cfofjfbrate, bezafibrate. In one enbodi nment of t he
i nvention, the conpg 5 of W fopmla | are adm ni stereﬁ( dcponbi nati on
with an MIP inhibito uch &Y, o exanple, 25 inpli tapl 201038
R-103757. I n one enbodf ngnt of the invention, the corrpounds 0 e fornul a
| are admnistered in conbgnaﬂ jon with bile acid adsorption |nh| bitor (see,
for exanple, US 6,245,744 qr é&%t@ne'ZZl 897) such as, for exanp HVR_ 1741.
30 In one enbodi nent of thd& invention, the corrpounds of the aRare
adm ni stered i conbi nation wWthea P inhibitor such asys gxanpl e,
JTT-705. In on : e invention, the conpounds of thafornula l
are 13 admnlster ifation With a polyneric bile aci @ ad$yrbent
such as, for exanpl e «fie, |col esevel am I n one enbodi nent* of the
i nvention, the orrpourl?és @gf the for al are 5 admni stq\(&? n conbi nation
with an LDL receptor inducer (see US B732R 512) such as exarrpl e,
HVR1171, HWVR1586. |In one enbodi nent GA i nvention, the cemnpounds of the
formula | are a ol esrYl i n _conbi ng 4 CAT i nhi bltor such as,
for exanple, looba?/gm m be] | HOSEE MY hodiw (Egllz | nventiqn, the
conpounds of the fornula are admnisteced in conbl natio h A

anti oxi dant such as, for exanple,

Br\
@'_< I O(CHz)n‘(CHz)m-OH i
NaH Nal
DMF
"L Fr
(CH )m NG
070
; \
t-BuOH,
50 % KOH aq

R4
R1 o R5
N
N X Y
R2 o

OH



. OPC-14117. 15 In one enbodi nent of the invention, the conpounds of the
formula | are adm ni stered in conbi nati8n with a |ipoprotein |ipase

i nhi bitor such as, for exanple, NO- 18880 20 In one enbodi nent of the

- invention, the conpounds of the formula | are admi nistered in conbination
with an ATP citrate |yase inhibitor such as, for exanple, SB-204990. In one

enbodi nenf, Afis 1%, | AN of fife FRIRASAIE Rhidi'R1l R2URE dncdChabe the

admi ni st e on w a squal ene synthetase inhibitor such as,
for examhganiByS ki aovd areoractsthwith Naitin atetone witlv beatingiat raflixdofbéunds
of the fornula™l "are adm nistered_in conbi ngtion with a |ipoprotein(a)

ant agoni <0 24uourasgivingra 6REPELEd oSt jQTWF Bor ni cotinic acid. In one
enbodi ment of the invention, the conmpounds of the fornmula I are

adm nistered in conbination with a |ipase inhibitor such as, for exanple)
or | i stgat . The Lhnipdupdeofetneoibrmetz Bds rehetednwithta oampokiad crihefrersulss Ctife
formula | are adm nistered in_caqnbination wWith.insplin o@4rent )
the conpowhigh mand fa afeeash 9-9. %lY'Bgéﬂﬁﬁ”HPQk’%ﬁE o hﬁfocfm%"? Egp%qﬁcﬁvi hgiazre

sul  onyl ugga,SHOlh AR nd BB 1AL eTheve. Hdreeaptasidderotongledpitzi de
or gli rrep?rﬁi . n&lgnheévgr}gg |ner{§,gspﬁg%erar{p%€%es of th,’é form?l al are

admi ni st efoemn | Nemperatass | ém ant hinartbi splventdesyelt h ags  dimathyiosmgmide  or

tformn. | t her embodi rent, th d |

T o ot Glesany ATl SROHERSIam,yiride EAPHBR-fedtted, BF ARUTAGC, wih e

repagld i (eyd MOBFedtBGMATI il REaRUARN Afibutyitinf oXidelia toluane on 2
n I'n C

adm stere Ination with a thiazolidi nedi one such as . exanpl e,

as, faor
troglitazeater cseparatrorfor @i ogunberoms, hayss glandazHies, oWt eagaWBBun s

fgsc' osed | Srmariide; c25iuRl fuBRAYart RERGRES RohGLSEiMBNE By sfiding! ! ar

5- [ [ 4- [ (3 4kl itbrperatdra R BYhurbeXef Houtsi nazol i nyl met hoxy] phenyl ] met hyl ] 2, 4-
t hi azol i di nedi one. In one enbodi nent, the conpounds of the fornmula | are

adm nistered in conbination with an a-glucosi dase inhibitor such as, for

exanpi £, il Ld-Bhodd BEHERFRUILE il e aLBAPOURNGY tHeRrRQIEPDUA dehicth Y he

d i n conb an active conpound whi ch
acts on t he ATHRsdaped ddole podaastathintd ancarhpotnd lof the fermuda Fsin whish B3, f or

exampl e, tlle,bRuc{,aRn%,d)? ’an%lYl ?\%\r}g Itﬁlem n%lleea’nir(\gg{;sI 8&ééribed BIVERG foG SN ethaP@Bhan! de-
E is deprotonated, for example in a mixture of dimethylformamide and
tetrahydrofuran 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 formula 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 formula! by acidification. This carboxylic acid group can be derivatized by
customary methods 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 | diabetes and arteriosclerosis.

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



. I n one enbodi nent, the conpounds of the fornmula | are adm nistered in 25
conbi nation with nore than one of the ,? orenenti oned conpounds, for exanple
in conmbination with a sul fonylurea and tformn, a sulfonylurea and

- acarbose, repaglinide and netformn, insulin and a sulfonylurea, insulin
and netformn, insulin and troglitazone, insulin and |ovastatin, etc. 30 In

a further enbodi nent, .th 0 n kambRr, aeMfavarhblyesh i n

conbi nat ifBﬁh% P*PP@@QP‘%%EJ%%S %ﬂén%ﬁgbﬁg‘ﬂ%ﬁeﬁl aﬁi ne_—regul_at,gd

transcri eﬂaBBliéAlars@e@erermgarmlemui fon examplet froamantisiabetics. artRGIPAE i n
awa

mee 58A)Szgen1§ 2t tmmalg'g’gwg’lgé;noc{ g‘éﬂs%:agngdwwl\%}n%)sohairctrggtﬁ?garaﬁﬁ/c(rza%ehtingc"3( 9),

N-{4-[(4-anm ' ' y j ti | met hyl } - ht hal -1-

U1  onarn SO ATCE SR P AR e T o, txample

e e L1 ot no ooy avel ol 4, 3 clpyriin

1, 2, 3, 4-tetrahydronapht hal ene- 2- car boxam de (WO 01191752)), orexin

ant agoni . QU = ; iste 2001. Th be

1-( Zgrrelt %ﬁﬂéﬁ@é@@‘gﬁgﬁ???e@’} ?Lr,‘aﬁt?\%})%tm;&hr% I?I?f— szs;?l urea h egrrgi\}/” oride

( SB- 33486dgAbinedNatathencarhpolrids ofdherfpiraula | according to the mvgntlon in

3- | oh | 1-(4,4-dinethyl -1, 4 6, 7- h i i o ictli@- 5- vl

opan 1 onpaditle orpnaraale RN BRRBL LR YRR R o ?&%ﬁ*?ﬁféﬁoni A
for a - i ither b te administration of the

g-(2,@6?#@9%?%%%&?@%@%?%}33539?[3??%;{ u}(;rsg;r)ff:el_ di propyl am (

001 66585) hctiveREorBpoamdsatpothiesnatientsoer iathaieEn of G%Pt'f/%#';’!‘ pﬁp@l&iﬁgﬁ\ ngcé‘o i sts,
33 agoni st for exanpl e ‘ i ion. Most

) (4- O plsraltydf ﬁﬁﬁ\é’sng?'f‘BRW%?heyP'ﬁg%An)%"[ pRaTnaey itl_crrg_lt propagation. Mos

H- 1 ndol - 6.y laxyoRiehdnisbutisdishenbblobysieadistiosedie UBB Dictiesary10h)ySANSH

(3715705 anmoranion Bevo A8 Fhaitsoosin Res RN i (o615 51 ot ba

o1 15455, pntiiabation s EUNE SRl ifsyffigbrialives Sigpas o eRanflerdahtiSTO

T X0, 7 S0\ B85y or IR 005 ok cotmg s e 241 85001 71540

rs1 g|r Em ﬁg gl\cmrmg L mwlaéiqu sughvaBIOT FXagpie. dhase rEPQﬁr\éﬁ '@W@fﬁ?é{% las?:] 3wt h
[fqrglsg% 9{13 oraty LR ﬁw&]w&%é acVORbMpBARE®. g

conmpounds

Ei:penzy! ox,:l;ﬁel- q%algj i E@wﬁap%nyp?%ogmlr? gggmwmpwmi ingltdey prfferably.
i soqui nol | ne- 2- car boxyl at e o TRHE .agqni St Sy ;

exanpe, | EplfonyiereaBAguaNdines, mﬁgﬂ'tm‘ S xbgiazoigRagongk: %‘ﬁaé‘l?ﬁf’g‘g?.‘°n"es’
agoni sts )(@S%séa% o @ﬁf@gp ggasé(g?ag%ynﬁts,%LpLﬁia@@nms,Mﬁtﬁﬁs&wn(bhannel

Rozhavska i na;

atrTicia. Leptin agoni st Sd’gi) /Bgé gti al
gggr gg(lz h) tdbgpr\i@s gn_entbgp?ir exbpbe, SPpge ddladq;gd_dn RO FHEbp2 apd §9 . f ),
- , agoni st s ronogripti, onr.& . ors
T or oxannicNows DOrqoR s, nepisRbuiizabo i iidls o WeraiiiRe feiedining o
nodul at or S%tgﬁulgﬁbﬁ 30@%5;{0?{9'6' e gieﬁgsignaﬁ@/@r egiyesgermiysisf mduaulatorsemfi ghicosee

ot her acti conpound ptin, see) for exanple, "Perspectives i :
t her ap@ut i gptake, mmbelmIIdS]WhiMHQidl@ﬂi mmpcgqsm,gyﬁgzas%ﬁ'&gp,rhpjcgqmgpa;cttlos

Fruhbeck, Gema, Expert Opinion . 2 &0bod
1615 1622, COMPOHE S AR A IS e BB R et oy ne

or anphet aghiie, PPAR 8RE PXRCsoMSS  arichactideompounde whithagien the ATP-

fenfluramne or dexfenfluramine. In a furt h?r enbodi nent, the other active
conpound i depemdeantpotassiumehenaekefifhaibdtdcelS-he ot her active conpound is
orlistat. In one enbodi nent, the other active conpound is nazindol or
phenterm ne. 10 In one enbodi nent, the conpounds of the formula | are
adm ni %r?erﬁsi bt CaHiBbdirtaranofithe ivehtioy, thédecompowndsalof, ther deepglg) y are
insoluble dietary fiber materials (see, f anpl e b A ft H
J; et al.) aGministgsed pinpcopination V$' qn égﬁﬂﬁgﬁpggfeﬂ'f/égggh@ﬁ@@er olcgehrzn'lgg’,
ADVANCES | N. THERARY' ( - 1f0) . 10936afin, Giooastatins aerivastatin,
car ob- cont SIMYFR}2 ?’odﬁ@‘?&?t%prﬁ El)ékar\?ar?ova,’ Nutrition

rosuvastatin.




. 15 Specialties & Food Ingredients GrbH, |ndustriepark Hochst, 65926
Frankfurt/Main. Conbination with Caro § IS possiBIe I n one breparation or

by separate adm nistration of conpoungg of the fornmula | and Caronax

- Caromax can noreover be administered in the formof foodstuffs such as, for
exanpl e, in bakery products or nuesli bars. 20 It is self-evident that’any

sui tabl e conbi nation of the conpounds of the invention with one or nore of

t he af orenenti oned conpounds and optionally one or nore other

phar macol|qgippal kielirneat Bibtieanmention, riheacdepoandsabf ithg farmula k iese
protection conferred by the present |nv nt | 0
DT 705 PadraiStareth in SETBMIEIO0 Wit GhoIast Eﬁ?sﬂkﬁt%s'g'% @1‘3"13%@ ﬁ(—:\l-%
G5 o N PaTRE v Recliquesifepamaatite Y -0 By st
5N amacieiies TN oo T 8 @ 2625
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 formula | are
administered in combination with bile acid adsorption inhibitor (see, for example,
US 6,245,744 or US 6,221,897) such as, for example, 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 example, JTT-705.

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



. 18 This invention furthernore relates to the use of conpounds of the
formula | and their pharmaceutical co 8si tions as PPAR |igand receptor

bi nders. The PPAR |igand receptor binders according to the invention are

- suitable for use as agonists or antagonists of the PPAR receptor. 5

Per oxi some-proliferator-activated receptors (PPAR) can be divided into the

t hree subt ypes K PPARa, d e a8idC uth edssnfor genes
(bt o] | neAdreBISter i corBTRRRT R Rpol/HERE HiesaEm ?gg%f Bt QuCh s or g

there ar gyl SEHANBS§ramhinBPéBtEseRraRy| and y2. These two proteins differ
in the 30 NHZ-term nal am no acids and are the result of an alternative use
of pronoters 10 and different nRNA splicing (Vidal-Puig, Jimnez, Linan,
Lowel |, mann, ' ifld | i Bf thevestinula | are

97: 2553- %69?915%9@‘5&%%% u éﬁ\éﬂﬁﬁnb:\%gi ggppgl_jgggsses ar Elgr ocesse

modul & edadhiniQeRRt F Topibinatidr mithi ansLDE necepior dnduegli (seer bic. 304,38 PPAR
receptor |igands described in iﬂaﬁm . These processes include, for
exanpl e, guchsas for %%“P‘eah@%i‘ l%% 15 acid catabolism regul ation of
insulin sensitivity and bl ood glucose |evels involved in

hypogl ycem al hyperinsul i ni sm (caused, for exanple, by functional djsorders
of the pagpcionesenisddiment | of, thersiovemtiane cthet icegRAUASSs oA nieo formKIa; inAlRe

hypogl ycem a_ow ng, to aut oantj bodi.es agaj ' j.n eyd n [ pt or
or aut oanadmistessthdli G "Eﬂtioﬁul"‘é@ vy i@gtn‘nngén(%?%@saeé’bya? (5:13 sY)
rracro@ag y r“;;[}é_ferenti ation resulting in the formation of atherosclerotic

pl agues, rn 1 nflamrabl e reactions, carcinogenesis, hyperplasia or adipocyte
differentiation. Adiposity is an excessive buildup of fatty tissue. Recent

investigations in this fiel \Y t S hial | r&adee i N
gene expr H5 9N %{Héo%'mqnérgﬂttﬁgt ﬁggn@maEi po%d; @@n%gsg@f gtsﬁl/mtai |ssue IS
associ at egdmiﬁigtér?@ e Vvebmiritionofwitier anusartibxidasbr dacls aschfais expomle,
exanpl e, non-insuli n-dependent diabetis nellitus (NIDDM, hypertension,

di sorder sQRCildd1€oronary arteries) hyperlipidem a, adiposity and certain
mal i gngnt syndrones. The adi pocytes can, by form ng tunor necrosis factor a
(TNFaj and ot her nol ecul es, also have an effect on glucose honeostasis.
Non- i nsul ijR- g5® easiBBlintbritbef ethemirivientias, ¢he DEdpounds f the dpEpEleed AL t he

more 30 frequent form of diabetes. Abouf 90-95% of h : ' ticent s
suffer fraaministeredr in gorbipation o4ith . a prPEe"brlé%aesr% Qﬁgﬁrﬁ;ﬁ%ﬁsge’ fof
apparently ar I f the mass of the beta cells of the pancreas, a
nunber of edﬁamngteﬁ{) f}lflghsf)grders of insulin secretion or reduced insulin

sensitivity of the tissue. The synptons of this form of 19 di abetes

i nclude tiredness, frequent _urination, thjrst I d_ VigSi u

i nf ecQDondnaﬁﬂesﬂmoﬁéﬁﬁ‘%é’foﬂ“%‘fﬁfﬁ'?nd!}hﬁe??@%ﬁgbég %a%@%gﬁgwgr{ﬂd%g%/

di seases. ResilaRte P GShalisit ViRl ahplATP dfifael fyast Inititarnsuch ase fof ¢ he
es 0

mai n feat non-1 nsul 1 n- dependent di abetes (NIDDM. Insulin

resi st anceesanplbabBe2049%0ed by reduced uptake and conversion of glucose in
insulin-sensitive target organs such as, for exanple, adipocytes and

skel etal muscles, and by reduced inhibition of hepatic gl uconeogenesis.

Funct i onal |4 el iefdRfimehe sty tndniditionhsthet compmuessi oh tbe farpuda ! are
| uconeogenesis by insulin |leads to hypergl ycem g i.n the, ] i sjatg.
’ 25 ) administeryed in combination with aygqua%Xe syn?hetase mhfbﬂg} siéh é? for

example, BMS-188494.

in one embodiment of the invention, the compounds of the formula | are
administered in combination with a lipoprotein(a) antagonist such as, for example,

30 Cl-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.



. 10 The pancreas beta-cells conpensate insulin resistance by increased
secretion of insulin. However, the betg-cells are not able to maintain this

hi gh insulin output, so that the gluco .induced insulin secretion

- decreases, resulting in a deterioration of glucose honeostasis and finally

in the devel opnent of manifest diabetes. Hyperinsulinema is |ikew se

associated wth jnsulin resist L A\rfifITA fapd | ncreased
pl asna cdﬁ&ﬂ@t‘?'Hb?@'ﬁlergfdﬁbwndgﬁgﬁ??’}ﬁ?iém)%ib%gﬁ(?EldsuI i n@?esi stance and

hyper i ”Suécigﬂﬁﬁgt ORRionfsInafidhwith éssulinet abol i ¢ disorders is called
"syndrome” X" an

I's strongly associ ate ith an increased r] of
hyper t ensinaneembddiwentethe qupw%efégs%ﬂav'?gﬁf%é.d"k'/ﬁ'ﬁf%ﬁwéﬁ is known to
the person skjll.ed in th el tamid e fibeaciamide
humans (l@rﬂgl"‘@ PN Nith %ﬁ%@ﬁ%%%ga%s?ér{aér@%@?l on of net ?}girrri nis reduced
f or maty on9| iziehl&@ﬁﬁ]épﬂ-idd’]e liver. As is known, Troglitazone acts primarily
by inmprovrng the ability of skeletal nuscles to react, to i [ it0
t ake up glm(nnee.emboqilmﬂﬂtm\ﬂhetﬁﬁﬂpauﬁ%b?fjn he oﬁ’"?‘l’fgq‘ a‘pf?%f Q%ﬁ'%reﬁ IQnd
Troglitazone, can be .used. . ' ' asStfsrhih.ed di sorders (DDT
3:79-88, ¢ogBjnation VY'th ﬁgéé é‘éénéo sﬂegg’e@f ta EﬁﬁggleRy activators, in
particul ar Troglitazone, convert cancerous tissue in |iposarcom (fat

t i nt | cells (PNAS 96:3951-3956) 19 Fyrt: it h
been bt opisatoeRemRA S the sempeURgs ob BedprBaRLare AT IRSRHEA, 1o %5y

b : i phesthaal NOSe & ihidel 998, Nat
Mregiai‘sQ}gaES%H@%ﬁgg'?ﬁ%@%@tm%} nhaééc:f)i ti o%%ngg%@?gt;vators, sucﬁr:s, for
exanpl e, Tr egkientiadiment dhe campoubds of thateringia | aERdARITEERAYst i ¢ ovari al
d PCO),. This, . Whi ch ' terized b
chront . anewARATaWERE HFREIdIRGTE08 SUCH 2l AR rpginadsiers TUI zed Y
frequent| yy "téébn%‘f}ﬂd;g{hifefzfoﬂ@ ig¥Tglitazbriees theaonepauriisadiscloseditsed 20 ri sk

of devel opi™hg non-in I n-dependent di abetes nel|itus (Dunaif, Scott,
Al

Fi negood, V@O 97/41897 vhDrcReddy's Resepreh EpuRiatioRs F, 81:3299, 199fi).

he 1 Gbata G4 BoEe eaeiy ek R o ST RRe Nl ) osa coi |

cul tures e ihogibgéore be suitable for treating climacterium (US
pat ent Noai]gt@f?%%7

Urban et al., 29 Septemher 199§; .B, et al.,
Jour nal ofinEndoembadiment, thﬁwmmwftﬁgg%rf"m@:lli%@ggwi"ﬁ?ﬁlr?éhﬁefi ned as
the syndrone of the CLI SYERt i §8Gbpakamble; miglitebomhi ch
occur in V\SEQFBW"‘Q{'O'E W@Hgﬁhaﬁ%e reﬂbgmgfls@%yphase. 10|pPero>g<i somes are
cellular oggppesé.es involved in the control of the redox potential and

oxi dative stress in cells by netabolizj a large : abstrat es such
as, f@0 exangneembpdingfintheceARPad. %ogntﬁ%ﬁg?“@?qcﬂ@%ﬁ'gfgg?g“gssoci at ed

Wi th oxidative. st i icH 8dtk dmablATP-dependerst to tissue
damage, pa?%é@%&'éﬁ?ﬁ%‘fJﬂﬁgﬁyésgénmgéal?@gﬁiecrﬂéa'd-gassoci at ed of%ﬁ.a damage
(shock), 1powesiammibhannel iofithe betaruedis: surmagdor axamPlen RIRYE™MEBat ot oxi ci ty,

at heroscl erosis and |upg damage caused oxia are in each case
associ at edglipenclamisde; sﬂﬁﬁldﬁoﬂﬁ'aﬁpkf@%&’i"géa@'@‘gée'n speci es and changes of the
reductive capahi|itKoGindie th8! bompeandsi sulthie farmus beze pdoynisieded hiat

PPARa activators regulate inter alia the redox potential and th l.dati ve
stresspsn gehbination witly mnge disasn ane fofthe a@&emﬁ@tlg@ef ﬁ%’é‘QOHPa%rftBégég'?b%;‘ht er

et al.) J. Biol. Chem. 273 _41 : anfosEatbbser
PPARa agonf°8 "?q{lﬁ"inbWthNﬁKgélﬁ)é&@Féda?cr}grﬁg%?ﬁr@h rﬁggﬁgﬁsﬁﬁﬁen{)\dul ate e

various infl § Y Yaride Adtiopitin, Fistlin asnd farsulfeayipres, insulireBRthen@ERTUN of

i nduci bl e nitrous oxide synthase (NOS) and.cycl ooxygenase-2 (COX-2)

( Pi neda- Toimslinlanderoglitazones gsulipyand 1ov@statin£tn Li pi dol ogy, 10, 151-9) and
25 can therefore be used for therapeutic interventions in a |arge nunber of
different inflammatory di seases and ot her pathol ogi cal conditions .

(|CO| vi hhe- Ngsh faithat embbdiment, e bommouhdgpfl the1 forowda Bare 1adrginisiered I o
al, Nature, 393, 790-3, 1998). Peroxisone prolifer jvat e

whi ch, in taombinaiien awithr JRART] meSH\%?f‘afét O@geanfo&§h’§%§@%® %teér@ht% i 'Eglﬁ@;ﬁdé
cell growth _and. i ferati f i xidty drel ghsteic 3@mptyirsg e dnichat
PPAR act i vgf%}%”ﬁf i@ngﬁF g% e&bﬁ%y@gﬁpgﬁﬁﬁgﬁ%ar Ci %o&enesi g Syﬁﬁzh&gg)e
the enzymatigaawe0e ttes., o, :Hoimae aed IMetabolic Reseath @Ry 33O f&po0):
cells; however, these PPAR activators appear to have only mnimal negative
effects on human cells (Geen, Biochem Pharm 43(3):393, 1992). Activation
of PPAR | eads



. 21 to a rapid increase of gamma-gl utanyl transpeptidase and -cat al ase.
PPARa is activated by a nunber of nedi ﬁg}chai n fatty acids and | ong-chain

fatty acids and is involved in the stimil ation of (3-oxidation of fatty

acids in tissues such as liver, heart, skeletal nuscle and brown fatty

tissue (Issemann and Geen, ibid.; 5 Beck et al., Proc. R Soc. Lond.

247: 83- 8nyp¥994, { C € PRREG-[(Madrhi indzolft-R-ylaiitvo)methyi]-

89: 4653- iglg% %gtggahkﬁa:lﬁgco%é%hglgl 'I;IE’%R[a( actlin\?g?o_rs suchy as, for eyx]arrpl e,

f enof i br agye)oeixgiméthgl)amaphtneiene-d zsulfoanthide hydrashiarislealGCP TKERBAR), IMGHI ved

L ducti orpGNIEEL cliel csCEABIPE andWiAReE-Lebz BTt BaRPR SpaE 6y A -
treating rgggﬁggr&[gby(ﬁéy@ﬂﬁ. '-9?].1t(nnﬂﬂbrio@héﬁyﬂ)a-@mbtnﬂj-m@hmr It is known
'S SO irnvol've f

t hat PPA I'n l'ammat ory di sorders (Schoanjans, K.,
Currem Cpprs, d4eirahydronaphtbgignes?-cagmxapide §0/Q 0114 exin andagonigsept or

PPARI S has been cl oned from DNA. .l i.brar and
i s descrifed comﬁ’@c"@ﬂ? in Aal-@ém%tlmlb%qzog(r’a%l-q-gnﬁg[gétﬁgrﬁ%@gﬁ-ﬂﬁﬁ%’ %gy,
6: 1634 ogyblfiRflle THEB-08ABENI) Of HONi Bgankis! dfar cekameley iSnnmigngt-od by
reference 1nto the present patent application. |t may be pojnted out  that

in the |i144d-dimetPpaRn,6,&-telrahydreimidazel4oclpyridinARy3rmRanakoRect, ORI al |

of these nanes r r ; 0 T, i L -
ol ecul ar SEAG (0! F32 G BIE AGETRRS GRF qHiBaqtBieiforEidhale ety ¢ 4
referypd bQqoase NihbthyIHERSI).oHH0BI0dribzauGrendRyiTdipropliaamidei n adul t ti ssue.
It has been reéported that ‘this receptor is in\ﬁ?l Vedqig{l] t he requl atior#of

n the

the expr efAIA0HO586)e ORE BEhastagrpistfe (o5 exAMPIe, Mreaqstin), Hragrrtn gggnis
di ; . Cal Bi. 1 y
005 -1 L BRS BTHeEhac 1l nepsaipls o, id:phiorot MethahelioA ot d R o o
factors spgh-(2%-gfnethgk1iddiadpllesyloy)ethylaminajethadobbet es, | owhydiRedIAmiagt i ons
f high-d ity i t ei H d high trati . it
" bopr ot (WD 0L 835 In i | Ghetebo sttt FPichEey) "dadtisg” o SLTRR Y
tion. i _ . o oS a5t
have o r ccuBljsf, sl re e, (-4 eniBRL2 3 afeth R e - et 1 on
96: 2137- 2 ididzold® yfoartsameyl]-517-Jimestylnded-1exlatieticageid trilupsoaertic acid bl .

1:257-63). It h tly. b f d t.hat . PPA I

ner easi ngNDEOEAZBI ne bR RN BrEr BOPIAE (o optenpl it ferifaftine)C"
atheroscl bl SRR diChbfttirérerglc 8dmpoliAds) [P MAGINpIINBIORLTS4R); | C

di sorders 1nc U(?e vascut ar di sorders, coronary 2 heart disease,,

cer ebr ovasHI argomister(fr exampledil SBretbylbenzofuran-gafiniprspainey@xalie) acidcgdlbnar y

heart di sea i U deat h .by_cor.onar r I , arWAS i

i nf ar €Pi or(V\Z(ﬁ(ﬁ)@@@gﬁiyb‘?'@bﬁgleﬁ?%?ri"g%t I%%m@e%rggpéﬁiggsgﬂ ar diargdgg?gse .(fﬁ& ude
i scheni ¢ and Aa0r iAgh QrBMH Cthormbfe),’ agrdintiihormohereleasingac kempoURIRRy
subtypes are involved in 1he activation of adi pocyte differentiati.on,and do
not play atsrt-butye in t heGdEnauioRylo@R-diISqREPRYI tm'e@ﬁbﬁé?%r}%g’é'ﬁyqrﬁé

[ i . Actj tion qf PPA i { t i ti !
hot vat | nol o dihdlness Sathsis (MO B/4sha) PRM! Suciots oee] 16t kampt,
Sm th-A i viep.o J82 B8SR rded&UPliﬁ@ rprotdin eveor, 3 Jmodulatars Ceptin, agonists? ¢sre, 172056)

1995). The DNA 10 the PPA bt d i ' -echt
ot ol 25 BoRGMpS; 4o8. DInl Yoo ot NgR S by EoTRaUsAer Afea, dnr °°
i ncl udi ng é}%s t$ F’%& A n'd.f'%bﬁ% agg”éi'rﬁ@tsa&é | Hotehtht ApFroach oothe amatmehy off

PPARs, onl rivatives such as the arachi donic netabolite

15- deoryl- d@tbés;ty,Z ,Drﬂ;éslpfdh? a’gltalr:d(ZFi))F()DI;), 26(2)- @@-@ﬁmaﬁé MHSt_ﬁd@FQTgP@EF"hs
natural |igands specific for the. PPARy subt
t hi azol i di 6‘*1@2 . lipase/apy, agl%‘l@@gs ag(??%ggé%mb%ARngebpdg%%%)’ PPAR

adi pogenes| ég?atrﬁﬁ R7ORS0/285 Y2 2 RXR efbdifatosndr FRifagorisist mann,
Tont onoz, @%QHP‘H rsﬁ(ﬁ?'] pI eggl man, Evans):a1 Cell, 83:803-812, 1995; Kliewer,

Lenharg) WIson, Patel, Mrris, Lehmann, Cell, 83:813-819, 1995). This is a

further indication that t{he, subt s _of t ] Kfi e el

phar nacol ol e8¢ 92&’9‘&@@(‘& Bﬁtfﬁ%'ﬂ‘ﬁéﬁﬁﬂﬁs{“eﬁﬁﬁpg ﬁ&é @?Hp?gﬂbs%%%mlsﬁgé.gdrt hat
(r:]orrpou_nds whi phiac bpyabe ciRARAnOkhd otHeraiAR anst RITARyptindy eSalvatier, daviect i ve
ypotriglyceridem c drugs which can be used for treatin

at her oscl e Cosnez-Astwosiat/adeti Eluhbegknamanorxpert P'ﬁl%genagﬁfma?%mgfa@y
mellitus, syndrome X (Staels, B. et al., Curr. Pharm Des., 3 (1), 1-4 25
(1997)) and fam lial conbined hyperlipidema (FCH). Syndrone X is the
syndr one



- which is characterized by a first insulin-resistant stage which causes
hyperi nsul i nem a, dyslipidem a and redgﬁed gl ucose tol erance and whi ch can
progress to non-insulin-dependent diabet’'es nellitus (type Il diabetes)
* characterized by hyperglycem a. FCH is characterized by
hyper chol esterol em a 30 and hypertriglyceridema in the sane patient and in
t he sane 1 _eisbezgt invention relates to conpounds of the formula
| suitabl@aﬁw'&r(r%gﬂﬁg??ng AR receptors, and for a nunber of other related
pharmaceutical applications. 23 The conpounds of the fornula | are
suitable in particular for treating dyslipidem | e i stance, type
| and typ@ qne emkpeireant, ﬁ]es? Pb@ﬁt"& ?%HB@%%P&%‘%&%@%% X, obesity,
eating digﬁéﬂg{a%in%hronboses, i nfl anmat i ons, cardi onyopathy and for
protecting beta-cells and protection against fatty acid 5 oxidation (see,
for exanpincone) emboBimentetheFothenactive gamposndis fenfltamineqrdexigifiueaminepars,
Met abol i c D sease and At he clerosis. Pha l.0qQL earch, Vol. 44,
No. 5, 20lma fusthegem '@Le@mﬁ%é’i'??ri 'V%QUE;‘;E’S‘E‘ %Waﬁﬁ%m i Roles of
PPARs in %H@a (W f odA8 is dhistddY 2000; | nes Pineda
Torra, Gﬁfld?}gé |ng{rﬁ?ﬁﬁgﬁgﬁh}aﬁé%gﬁmammar[es Fruchart and Bart 10
Stael s: Phroné smbediment, the ather agtive sameaupd ismegingiol of BReRtEERINE: i pt i onal
control to clinical practice, Curr Opin Lipidol 12: 2001, 245-254). The
activity of the conpounds was tested as follows: 15 To anal yze the
ef f ecfd vVepessnd’ emBbainfdifte sthehicompoundst of htherrfoRrPdBd, aret administgred inn

agoni stic manner, a stable transfected HEK cell 1i R&é HEK = hunman tent) yo
ki dney) deeinpination with diesary-fiteamaatedalss peatetably inspible dietarydiper-matetals; ¢ y

f PPARa iSts i t 1 | i i 0
The. PPARa (FEhdpt BXBwr. AR ol GUPES d¥ sPebards R BRarataIor)
medi um (#t:fééﬁﬁéntoéf),hypbf@\oT@abmémwi,eADVWNa:EShm FEHERAMG (2001 SepeQct).10%
cs-FCS (fetal calf serum #SH 30068. 03, Hycl on%%sj r}tl bIIQtI.CS %ONZ' gl mo of
zeozi n [ #RBE); @B0-6)\Garompxnis aocaroRgIantaipinaca @1@1@1-@‘1‘@9" i futriton

Technol ogi_es 1 % pepiciflin st in i on 1, Hbdmst,
Technﬁ-’ ogisé’g}%a"é‘?f‘do 2 oif:bé(?gl u{nggéc%%}@S (EJEE\&}'O- 03%&%@a‘iﬁgchn}gﬁ)§)gi es).
Cul ti vat | gBohB FEaRKUAIMEM GombihatisiiithcChiomak® is poswibiel inonepapatation
Becton Dickinson) in a cell culture incubator at 37C and 5% . The 80%
conf | uent oreby sepacateaatinnistiationmiaf he@opewnds abbe( fermudal cnd Garpgnax™.
Technol ogi es), treated with 2 m of trypsin solutio - j f
Technol ogi%?nlﬁx%m mpreover ke qcﬁp'@ﬁ?té%di iy @‘%f’”ﬂ} B{ ﬁé@@?ﬁj%ﬁ l’ésécér' iBed
above 30 an ' fter dilution to 500 000 cells/n,
in each c%&gnﬁgqbg%kég ﬁgo%g'rc{es g@mb?‘mgééach well of a 96-well mcrotiter
pl at e2bavilns self-beidenptradtany suitablercombaiationay thergpraprungs) of theainyeatiy ar e

incubated in a cell incubator .at 37C and 5% 0

agoni st's tVtS‘”bé’n?e%ft'é‘&"%Pg%&‘? g%qe\yéqu(ﬁolqlegl\%@é&?’b Scéﬂ%;b P g?lllygén%_?tﬁ' 1@ m
This stoc | ' iddit edciive Bidrednddedid rregafdddViaze dalling (WRHIG63h@29,
Life Technl%gﬁgltgil@s H‘talgéwdcd#y@g/gig{é cs- FCS (#SH 30868. 03, 5 I—|ylg?one), 2 mM of
L- gl ut am rErotettibAONtSEed by the mrasenbinygnt@). and the antibiotics al ready
descri bed under "seeding of the cells" (zeozin) (418, penicillin and
streptomycin) had been added. Test substances are usually tested at 11
different concentrations (10,uM 3.3,uM 1 ,uM 0.33,uM 0,1 ,uM 0.033 NM
0.01 ,uM 0.0033 NM 0.001 NM 0.00033,uM 10 and 0.0001,uM . More potent
conpounds are tested in concentration ranges of from1l ,uMto 10 pMor 100
nMto 1 pM From each well, the nmediumof the PPARa reporter cell |ine sown
on day 1 is conpletely renoved by aspiration, and imedi ately, the test
substances diluted in nediumare added to the cells. Dilution and addition
of the substances can be carried out using a robot (Beckman Bi omek 15
2000). The end volume of the test substances diluted in nediumis 100, ul
per well



. of a 96-well|l plate. The DMSO concentration in the assay is always below 0.1
%v/v to prevent cytotoxic effects of il?e sol vent. To denonstrate that the
assay is working in each individual plate, a standard PPARa agoni st, which
*is also diluted to 11 different concentrations, is added to 20 each pl ate.
The test plates are incubated in an incubator at 37C and 5% C02 for 24 h.
The PPARa receptor cells treated with the test subsfguces are renoved from
the 25 incubator gmd frozen at -20C for 1 h to irrp glcell lysis. After
the pl ates e d hawed (thaw ng at roomterrp%qt urk at chegast 30 min),

(Led- Screen kit #LS1000, BiNdsystensOTr opi x) are
wel | and the plat es'ﬁigmgmn/transferred into an
apparatus fof measuring |um nescefiftepnf tt™€d Wth a pipetting unit
(Lum noscansAscent, La%?/stﬁr@s). [he ljuci ferase 30 reaction in the
neasur emen? ap'érat us I 3sta?t A Png 50 NI of buffer 2 (Luc-Screen
s Trop each well of the 96-well plate.
Addi tion of ¥r tdf t hélndi vidwal WelF is carriedcout7in defined and
identical timg imterwals follow ng the instructions of the manufacturer
(LabSystens). All 25 sanpl es are neasured exactly 16 min after addition
of buffer 2. Measurenent tine is 10 sec per sanple. 5 The crude data of the
apparatus for {Fﬁfuri ng | um nescen exported into a Mcrosoft Excel
file. Dose-actiVi y curves and EC50 Vv are cal cul ated using the program
XL.Fit according to the instructions (0 Sé. The
IEA( Pding to the

10 invention are listed in table | below Table |I Exanple€ E PPARa
[NM T 11 10. 3Y0. AU | 4X0. 5XI X16XXI VO. 9XXVI3XXVI | | 14 XX] X32 I OH
1 0. 97XXXI VO. 82XKXV0. 6OV | $B-204990
1 0. 57XLI 0. 6XLI 110,58 Q. LVI10OXLVI 0. ggXLVI 1.1 26 It is evident from
table |I that the cor‘rﬂ]bund thQ\\f/Orsij a’ | according to the O OH invention
activate the PPAHRa recepts pus-Pef fest i ng, anal ogously to clinically used
fibrates, a Iower| ng of the trigl yc&idec%oncentration in the organi sm
(see, for exanple, J.-Ch. Fruchard et al.: PPARS, Metabolic D seaggy and
At heroscl erosis, 5 PhaN¥a%6 ogi cal Research, Yol . 44, No. 5, 2001 S.
Kersten et al.: Roles of PPARs in health gpd ¢iSEdse, NATURE, 4 25
MAY 2000; |. Pineda et al.: Peroxisone proliber - b tors:
fromtranscriptional control to clinical pgactice, Curr~Opin LipiddofH,12:
2001, 245-254). 10 The exanpl es given bel ow serve to iICLHﬁ;rate t he
i nvention, but without limti ng)';)t.
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. The neasured nelting points or deconposition points (m

and, in general, depend on the heat im;g at e. ICI%xarrpl e(l 25)‘ﬁlrg uon\cogrect °
3-[2-(4-Fl uorophenyl) oxazol - 4-yl nmet hox;’%cycl ohexanol 3 NOCH\ N/ C + HO
OHF~/ gF 20 Wth ice-cooling, initially 2.25 g of an 80 percent
suspensi on of sodium hydride and then 5.8 g of 1, 3-cycl ohexanedi ol are

added to i 0 f
oy o DB B g el ceear dmsniionbtora %05 o

IofS ﬁegPLSﬂhgtwegrgaéh;abgcfieéll campgsitons psxRPARe:ligand reeenter Ringgsedl % xt ur e
n
chr omat og‘igﬂﬂﬁiyrecﬂﬂ%rb"ﬂq?%'rssaé?%telfcfﬁﬁItiéggw&g'ﬁggtagé Shné rglrfgylﬁée p';:lg’ur%oci1 I?tﬁ to

i ce-wat er jang -exhicactafe WpARGEEYptopcet ate. The organl c phase is separated
of f, dried A asconcentratecf‘Q ‘be residue is purified, gn siljc gl by
"l ednise

f1 ash ghr péﬂimm@Jwyol(fema‘Maetwated esaeptart(BRAR) cambe dividaddingg

al cohol 3 as an
S oS Calhyaes BRARR SRARS ANGPEARY, THgYe HE Piikdded 87 diférdntdendy: |
5 O AN @Amgﬁ??’ C%ﬂl Strictufd &hd lA-:cht‘i?mt~ 18: ggﬁg-gé;w Q?Sg)l In. aﬁé@w 3:%5?/4 g]eenoz\?\?t h

| ce-cool i a sodi um hydri de suspensi on are . ntroduced
a m xt ur etwd |sbﬁbpﬂs @ffPBARNt HﬁwmﬂeTBﬁﬁebﬁoﬁfmé %ﬁ?%‘ﬂ ?ofurzl;ne 1I Sto

f al coh
Ctirred asoRy Tl R g ol %u“ré“%gﬁgnaﬂ?ﬁﬁ%t'gﬁﬂ%fﬁ'?’ﬁ%*ﬁe N

addedy g angnfhfarent MRNA $ Edjn VidlahPuig)d
by TLC forn3-5 hour s unt|fJ ing (¥idadPuley Immpbmmtewahd-lamannnﬂmtor, ng

m xture | Spageiwen e Malleiat imafeyesk: DAEDSE IedPRBly wi th ethyl
sul fate a%ﬁ@lﬁtggﬁél‘aﬁﬁ er B@%ug%%\’bﬁegjggﬁéé g}?@l AiRed b@rrsg?tgﬁbrl :Odl o
purified lébnﬂdlhatRﬁISQﬁlrecéwtorSiWh@herphgt mhaﬁpmeemmonum%mbg M. This
gives the nethyl ester 5 as an oil
this patent. These processes mclude for example, plasma lipid transport and fatty
15  acid catabolism, regulation of insulin 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 owing to autoantibodies against insulin, the insulin receptor 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
o5 disorders such as, for example, non-insulin-dependent diabetis mellitus (NIDDM),
hypertension, disorders of the coronary arteries, hyperlipidemia, adiposity and
certain malignant syndromes. The adipocytes can, by forming tumor 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 of the
mass of the beta cells of the pancreas, a number of different disorders of insulin

secretion or reduced insulin sensitivity of the tissue. The symptoms of this form of



. gz{sgzgl\l?i I(:I453. 52%1 MS(ESI): 454 (M + H+). 28 5 10 15

-{3-[2-(4- Fl uorophenyl ) oxazol - 4-yl net haxy] cycl ohexyl oxy} - 6- met hyl b '
acid 6 O~ (\ \ \N/ 00/ 5\OOO~q§\ /s _\ %/Noy}OHOOZyg gngls'fer
S5 are heated at reflux in 150 m of tert-butanol and 24 ml of 50 percent
aqueous pot assi um hydroxi de solution for 6 hours. 415 of the butanol is

renmoved under, r Pl t bt i ' '
30! difi eod'aﬁ?‘ﬁ_sﬁ'g@ﬁgggﬁ ng. g’l’ﬁg&%nérb)t u@taﬁib?sﬁ' tep\irtgtr'g%lg%d \‘;‘\Fﬁ? ’megﬁleg?gﬁ:et ﬁgﬁe
ried oveprfghyEndwidwheating of wooadsdiabetianerve dargegeang k&Y e, gi vi ng,

by filtration of the residue through silica
_ _ gel (CH2Cl 21MeCH = 20:1 h
acid 6 C2GPESFe®5 (432.42) MS(ESI): 433 (M+ H+). Exanple Il OO0O N){ %bep

ACH 2- (4-§l 3 1A ini
(15 PSR RAERS Do i om0, 1
1, 3- dighl genavsiinriependest diabetes (INIDBM)amﬁiaéeéiﬁta@cgdﬁ gharacteizes Mour s.

Gthyl acerediedgimtakaaad CaRY IS Areo AV EREBRHE S SiF Vgt drBedS Queh ©f

washed 3 E\E”I%? e‘%H&Ie, adipocytes and skeletal muscles, and by redaced -inhheibiftigrr\] %f and
hepatic gluconeogenesis. Functional insulin deficiency and the absent suppression
of hepatic gluconeogenesis by insulin leads to hypergiycemia in the fasting state.

10  The pancreas beta-cells compensate insulin resistance by increased secretion of
insulin. However, the beta-cells are not able to maintain this high insulin output, so
that the glucose-induced insulin secretion decreases, resulting in a deterioration of
glucose homeostasis and finally in the development of manifest diabetes.
Hyperinsulinemia is likewise associated with insulin resistance,

15  hypertriglyceridemia and increased plasma concentrations of low-density
lipoproteins. Insulin resistance and hyperinsulinemia combined with these
metabolic disorders 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 treating diabetes

20  in humans (US patent No. 3,174,901). 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 PPARY 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 95:8806-8811, 1998, Nature Medicine 4:1046-1052, 1998).

30 In addition, PPARYy activators such as, for example, Troglitazone® have also been
used for treating polycystic ovarial syndrome (PCO). This syndrome, which occurs
in women, is characterized by chronic anovulation and hyperandrogenism. Women

with this syndrome frequently also suffer from insulin resistance and an increased
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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 PPARa 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 NFxB-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, |. et al., 1999, Curr. Opinion in Lipidology, 10, 151-9) and

25 can therefore be used for therapeutic interventions in a large 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 proliferation 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 activators 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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8, 159-66, 1997).

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

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
hereby incorporated by reference into the present patent application. It may be
pointed out that in the literature PPARS is also referred to as PPARP and as
NUCH1, but all of these names refer to the same receptor. Thus, in A. Schmidt et
al., Molecular Endocrinology, 6:1634-1641, 1992, for example, the receptor is

20 referred to as NUC1. PPARS 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).

It is known that atherosclerotic disorders are caused by a number of factors such

25 as, for example, hypertension, diabetes, low concentrations of high-density
lipoproteins (HDL) and high concentrations of low-density lipoproteins (LDL). In
addition to reducing the risks by acting on the concentration of the plasma lipids
and other risk factors, PPARa agonists have direct atheroprotective actions
(Frick, M.H. et al., 1997, Circulation 96:2137-2143, de Faire et al., 1997,

30 Cardiovasc. Drugs Ther. 11 Suppl. 1:257-63).

It has recently been found that PPARS agonists are useful for increasing HDL level
and are therefore suitable for treating atherosclerotic disorders (Leibowitz et al.,

WO/9728149). Atherosclerotic disorders include vascular disorders, coronary
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Et hyl ace al M are added, and the m xture is then worked up
anal ogous hylipooytehspenific gers expression (rahmagny Moore, Smita-Qlyesr\VilkisoRmor phous

675, coby S 3. T Bt 0P85 e, 10O . 0RM Bhpeheefr
gi ves, ¢ heysd PPAR\SQIBYpés bt désdribedGh 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 Jz (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 PPARY have to be effective hypotriglyceridemic drugs which can be
used for 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 hyperiipidemia (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 |l 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 formula! suitable for
modulating PPAR receptors, and for a number of other related pharmaceutical

applications.
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5 oxidation (see, for example, Jean-Charles Fruchart, Bart Staels and Patrick

Duriezz PPARS, Metabolic Disease and Atherosclerosis, Pharmacological

Research, Vol. 44, No. 5, 2001; Sander Kersten, Beatrice Desvergne & Walter

Wahli: Roles of PPARs in health and disease, NATURE, VOL 405, 25 MAY 2000;

Ines Pineda Torra, Giulia Chinetti, Caroline Duval, Jean-Charles Fruchart and Bart

10 Staels: Peroxisome proliferator-activated receptors: from transcriptional control to
clinical practice, Curr Opin Lipidol 12: 2001, 245-254).

The activity of the compounds was tested as follows:

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

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

20 The PPAR 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/ml of G418 [#10131-019, Life Technologies], 1% penicillin
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
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 2 ml of trypsin solution (#25300-054, Life
Technologies) 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
plastic bottom (#3610, Corning Costar). The plates are incubated in a cell
incubator at 37°C and 5% CO; for 24 h.
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O O 13a O 12a and net hyl
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and streptomycin) had been added.
Test substances are usually tested at 11 different concentrations (10 uM; 3.3 uM;
1 yM: 0.33 uM; 0,1 uM; 0.033 uM; 0.01 uM; 0.0033 uM; 0.001 uM; 0.00033 uM
10 and 0.0001 uM). More potent compounds are tested in concentration ranges of
from 1 uM to 10 pM or 100 nM to 1 pM. From each well, the medium of the PPARa
reporter cell line sown on day 1 is completely removed by aspiration, and
immediately, the test substances diluted in medium are added to the cells. Dilution
and addition of the substances can be carried out using a robot (Beckman Biomek
15  2000). The end volume of the test substances diluted in medium is 100 ut per well
of a 96-well plate. The DMSO concentration in the assay is always below 0.1% v/v
to prevent cytotoxic effects of the solvent.
To demonstrate that the assay is working in each individual plate, a standard
PPARGa. 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 PPARGa. 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 ul 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 pipetting unit (Luminoscan Ascent, LabSystems). The luciferase
30 reaction in the measurement apparatus is started by pipetting 50 ul of buffer 2
(Luc-Screen kit #LS1000, 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). All
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program XL.Fit according to the instructions of the manufacturer (IDBS).

The results for the activity of the compounds of the formula | according to the

10 invention are listed in table | below:

Table |
Example No. EC50 PPARa [nM]
I 1
1l 0.3
v 0.3
Vil 4
X 0.5
XIX 16
XXIV 0.9
XXV 13
XXVIII 14
XXIX 32
XXXII 0.97
XXXIV 0.82
XXXVI 0.62
XXXVIII 0.57
XLI 0.6
XLHI 0.58
XLIV 0.93
XLV 10
XLVI 0.56
XLVII 1.1
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5 Pharmacological Research, Vol. 44, No.5, 2001; S. Kersten et al Roles of
PPARSs in health and disease, NATURE, VOL 405, 25 MAY 2000; |. Pineda et al.:
Peroxisome proliferator-activated receptors: from transcriptional control to clinical
practice, Curr Opin Lipidol 12: 2001, 245-254).

10 The examples given below serve to illustrate the invention, but without limiting it.
The measured melting points or decomposition points (m.p.) are uncorrected and,

in general, depend on the heating rate.

Example |

@«:Loﬂlug

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

i N — L
:N\>_‘\ /@i %o OH
¢l HO oH | 3
F 1 *

With ice-cooling, initially 2.25 g of an 80 percent suspension of sodium hydride
and then 5.8g of 1,3-cyclohexanediol are added to a mixture of 50 ml of
dimethylformamide and 50 ml of tetrahydrofuran. The mixture is stirred at about
25 25°C for 3 hours. 10.5 g of 4-chloromethyl-2-(4-fluorophenyljoxazole (1) is then
added, the mixture is heated at 70°C and the reaction is monitored by thin-layer

15
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| (21) O\~0O0~/ OHNF O 20 ) P (20) and Exanple XI

10

With ice-cooling, 0.3 g of a sodium hydride suspension (80%) are introduced into a
mixture of 10 ml of dimethylformamide and 20 ml of tetrahydrofuran. 1g of
alcohol 3 in 5 ml of tetrahydrofuran is then added, and the mixture is stirred at
15  room temperature for 1 hour. 0.8 g of bromide 4 is then added, and the mixture is
stirred at room temperature and with monitoring by TLC for 3-5 hours until the
conversion is substantially complete. The mixture is poured into ice-water 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 the residue is purified by silica gel chromatography  (ethyl
acetate:n-heptane = 1:2). This gives the methyl ester 5 as an oil.
CosH2sFNOs (453.52) MS(ESI): 454 (M + H").
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5 2 gof ester 5 are heated at reflux in 150 ml of tert-butanol and 24 ml of 50 percent
aqueous potassium 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
ice-cooling. The product is extracted with dichloromethane, dried over sodium
sulfate and concentrated under reduced pressure, giving, by filtration of the

10 residue through silica gel (CH.Cl./MeOH = 20:1), the acid 6 CasH26FNO5 (432.42)
MS(ESI): 433 (M + H").

Example li

15

2-(4-Fluorophenyl)-4-iodomethyloxazole 2



« At 0C, a solution of 150 ng of

rac-ci s-3-[2-(4-fl uorophenyl)oxazol - 4- y et hoxy] cycl ohexanol 3a in 0.5 ni

of dinmethyl formam de is added dropw se 0 a suspension of 40 ng of sodium
* hydride (55-65%in paraffin oil) in 1 m of 15 dinethylformam de. After the
evol ution of gas has ceased, 198 ng of 2:3 m xture of ethyl

5- br ononet hyl - 2- thyléenzoate 22 and et hyl 2-brononethyl -5-nmet hyl benzoat e
23 are added. Qr 39 minutes at 0C, the mxture is allowed to react for a
further 1Fme I OOWR telzrrper ture. The mixture is poured into an ammoni um
chl ori de sol ubsH and NXtr ed twice with MIBE. The extracts are dried
over 20 magnesium sdl fate, filtered and concentrated using a rotary

Croni 1 phis 20,6330 PR3 myorL 8 RO zeRfgBl o 25y  (TROMMAD LY

pr oduct e? hylichRFosdetoRe are stirred in the absence of a solvent for 2 hours After
{3-[2-(4-fluorophenyl) oxazol - 4- ylnethoxy]cycloqe .o Pg é Ibenzo
ate 25 of coolingctd mormdegiperatere. EIhe(RdePQto'ISI\@§§°V?%'Q éégeﬂ‘ LB

Al so isola %Ed IR fgﬂfl{]ﬁ@é cF'M%”&bd’Flrﬁ’dHICtn Kiftahe and washed 3t|mes with

rac- Ci Heny

oxazol - 4- gbm@@gwégy%mﬁ@mﬂmw@m bhage ieefilkgret ¢heghe2 501mb fof silicagal.ar

\rAﬁLgQ.tszlg;pgﬁpé%(zt;ﬁg@Fyﬁo t“:imew?sé%fw@ 1)@! %ﬁ”* ﬂl%@?%%/ﬁﬁhgha%?}%%% Y 5

2-met hyl b S - le1 d
rac- ci >s/ 5%{@%{1; %glsﬂ |I uor 0|b ;zfogrggmetwl ghg?%ngﬂgﬁizlooiynﬁ ﬁ;ﬂ }e 2-me

t hyl benzogyedutt. TRisnts d)ssdlveldlllmﬁfSGymlemﬂm&iOn@.nan %g@i ke gded.

hyd d h d 85 0 2 h d
2 ei A ilingr MRy b e neated @t ditiox 18r de e M %ﬁ%@f A
MIBE. The ext{agtsd?he iideésRiR israapeadedin 20Danheof iiheptarmlethgbacetate

concentratéd on a rotary evaporator, and the product is then u“fciled by
chr omat ogr(aphyand Hiltereyl Yeroughe2@® odluef Smga(ﬂehrﬂ' hec aregipiiae ga: waskeg gvith

C2sH2sF S|+ 440 5
ﬁac cis-2 5[(}9 T"'Elsf(ér PPE%\%%‘H&%%}?WB_%%]) & %ﬁ%gw ?’8 ?g%exy ngyﬁ%etdhﬁ" 20
5- met hylt2) oY ﬁtr?ﬁéﬁj 3hel s%mﬂepar@gbmf 050 er:mste;]lhze ] as whr;te crystals. ‘.
rac-cis-2-{3-[2-(4-fl uorophenyl)oxazo met c Lo t m
et hyl bénzcr&heptaﬂe/abylEaG@tthe (¥<|1))|Rf 2°0.4 1or 2 and B; DE.2'R 1oy 'm(‘ld

:rgfh;lr ggﬁzép{é%z?é%ﬁééé:g@%w@% ) oxazol 4-yl met hoxy] cycl ohexyl oxynet hyl } 6-

-1,

3a (cis) and 3b (trans)

20
10.8 g (93.1 mmol) of cisftrans-1,3-cyclohexanediol and 15.4 g (61.8 mmol) of

dibutyltin oxide are heated in 800 ml 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 mi of dry DMF, 15 g (49.5 mmol)of 2 and 12.7 g (80.1 mmol)
25  of dry CsF are then added successively. The heterogeneous mixture is stirred at
room temperature for 20 hours (TLC control starting material 2). 200 ml 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



+ 30 26 42 rac-trans 3b and net hyl 2-brononet hyl -6-net hyl benzoate give the

product 26 of nol ecul ar wei ght 439. 49 ~H26FNO5); MS(ESI): 440
Exanple XIV 5 O F N 27 567 ); MS(ESI): (MrHH) .

* 5-(2-(4-Fluorophenyl)oxazol - 4-yl met hoxynet hyl ) - 1, 3- di oxan- 5-
: yl met hanol 28 F
28 10 H1.0 g (6.7 mml) of 5-hydroxynethyl -1, 3-di oxan-5-yl met hanol and 0.5

g (16.5 muol ) 0Liea 3FQIdHiRG CadGiflon o2 R-HEpt&he/Bihyl [AdetatdOfb:ny e +o8kideH in
1 added, an@ qlw ?‘I

paraffin(‘fﬂr\ _ ~the mixture I's then’'stirred at roomtenperature
for 1 hougrystéllizlss UrFurtherarecrystatiizatiamafrogousheptane/etbyks yavetrisi gives dbepound

5b. Thi 1 [ 28 ' ' -
sceta {gs(lp@,ja'c.%: mintae SLER-BRRRIPTs. 3a5 Thitlrs, O gl SARhARTER B is

-{5-[2- (4 r i I - '
2. (512 (S50l ey ABRET JRSmer oy | \GuneRLBlbh -ands oframmatogiaghy. TLC
5 n-heptane/ethyl acetate (1:1). R¢3a (cis) = 0.2, R¢3b (trans) = 0.3. C4gH1sFNO3

(291.33) MS(ESI): 292 (M + H").

The pair of enantiomers 3a is separated by chiral HPLC. The dextrorotatory
(+)-enantiomer (+)3a elutes first, followed by the levorotatory (-)-enantiomer (-)3a
10  (Chiralpak AD 250 x 4.6; acetonitrile/methanol (9:1 ).

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

camphanic acid esters of the separated diastereomers 3.

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

F{H’Loflu?k

20 1.05g (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 mixture is then

25 allowed to stand overnight. The reaction solution is diluted with 150 ml of ethyl
acetate and poured into 50 ml 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



« N Conpound 29 is prepared anal ogously to the synthesis of 5b from 28 and 4.
5 2-{5-[2-(4-Fl uorophenyl ) oxazol - 4-yl 1hoxymet hyl ] -1, 3-di oxan

5-yl met hoxymnet hyl } - 6- net hyl benzoi ¢ aci & 27 Conpound 27 is prepared

" anal ogously to the synthesis of 6b from29 by 10 hydrolysis. Exanple XV O F
~~~~O0ON31 15 2-{1-[2-(4-Fl uorophenyl ) oxazol - 4-yl net hoxynet hyl ] cycl ohex

3-enyl net t h f -
(1 hyar oxSNRE IR e T SRS 00 B3 e bpioREpsl aforphate, SO, IR0 In-heptane-gin
pr ocedur ea@statie@ict). Ree 0.6r CasHogrNOs (453.58) MB(ESIB#54f(MbIHEQul ar wei ght

36(515?2( E:(cz‘t" qu%grgr('\g?ﬂ)Ze(‘}g% @lﬂ”ysg%%‘mﬁm?ﬁﬂﬁﬁww%?%xyrret hyl }

6- met hyl b rting from (1-hydroxynethyl |
i odi de 2 §Q§8@§Ib@?\g§|c}ﬁ:u§hﬁ 9 ( y y yl cycl ohexyl ) nmet hanol ,

FO«:Long

4.2 g (9.2 mmol) of 5b are dissolved in 120 ml of t-BuOH. 50 ml of 50% ag. 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 ml of 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 MgSO,, 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 chioride/methanol/conc.

15  ammonia, 30/5/1). R; = 0.3. Recrystallization from toluene. C2sH2sFNOs (432.42)
MS(ESI): 433 (M + H").

Example Il|

~ <] )
F \ j\/ W' &7
\ 0 0

20

(-)-cis-2-{3-[2-(4-FIuorophenyl)oxazol-4-y|methoxy]cyclohexyloxymethyl}-6-methyl-
benzoic acid 6a

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



s+ procedure as described for 27 gives the product 32 of nol ecul ar wei ght
127.53 10 (C2~H30FNO5); MS(ESI): 468 (%EH+). Example XVil ,. p~0\ QN F 33
" rac-trans- 2-{2-[2-(4-Fl uor ophenyl ) oxazol - 4-yl met hoxy] cycl ohexyl oxynet h

6- met hyl benzoi ¢ acid 33 trans-1, 2- D hydroxycycl ohexanol , i odi de 2yand &

brom de 4 0 ' :

vei ght 43@9&5%&8%5@%&%@{0? PGt h el 52 4R P ROTMEEST o1
2-{4-[2- (4 Fl uorophenyl)oxazol 4-yl met hoxy] cycl oh I t hyl

zoi ¢ aci dEgamples\éycl ohexanedi ol , yl odi de g] a%g grgﬁydgxzngl vg %34601?‘9t hviben

mol ecul ar wei ght 439.49 10 (CZSstF 05); MS(ESI): 440 (MrH+). EX
OO—INO -\ - 15 ). MS(ESI) ( ). Exanple XIX O
_~4[2( FIu hen )T/ll_

7b 0~ “OH

t - 2-enyl oxynet hyl }

cis-2-(3-(2-(4-Methoxyphenyl)oxazol-4-ylmethoxy)cyclohexyloxymethyl)-6-methyl-

benzoic acid 7b

170 mg (0.39 mmol) of 6b are heated in 4 ml of 5.6 M NaOMe/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 éb. This
gives 7b as a colorless amorphous solid. TLC: (methylene chloride/-
methanol/conc. ammonia, 30/5/1). Ry ~ 0.3. CasHzoNOg (451.52) MS(ESI): 452
(M +H").
15  In the same manner, 6a gives the stereocisomeric 7a:

\0 C o]\/ [ ]
\ ‘,\\ ‘4,
7a 0~ “OH

TLC: (methylene chloride/methanol/conc. ammonia, 30/5/1). Ry ~ 0.3
CosH2oNOg (451.52) MS(ESI): 452 (M + H*).
20

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



- 6-net hyl benzoic acid 35 20 Cycl opent-2-ene-1,4-diol, iodide 2 and brom de 4
gi ve the product 35 of nol ecul ar wei gh53423. 45 (C24HZZFNO5); MS(ESI): 424
(MtH+) . Exanple XX 46 OOHF ~\ O\ O\ O 36

* 2-{5-[2-(4-Fl uorophenyl )oxazol - 4-yl ] met hoxy}cycl ooct yl oxynet hyl }

6- met hyl benzoic acid 36 5 1, 5-Cycl ooctanediol, iodide 2 and brom de 4 give
36 of nol ecul ar wei ght 467 54 CZ-HsoFNO5); MS(ESI): 468 (MtH+). 10 Exanpl e
XXI ,,. O\ OO0O)\_<N/ /

rac-trans-2-{2- [20( \ I uo ¢ |_met hoxy] cycl ooct yi oxymnet hyl }
15 6- net hyfgHee ol dsd 7 tra goct anedi ol , iodide 2 and brom de
4 give thg red M oduct of m)l ECU| 5 gi ght 467. 54 (Cz~H30FNO5) ;

MS(ESI ) : pOOHOPp (\ 38

3 20 Ex
rac-cis-2-{2-[ 2- (4 FI uor opﬁggyl ) oxazol - n’g hoxy] met hyl cycl ohexyl

11b

cis-3-(2-Phenyloxazol-4-ylmethoxy)cyclohexanol 12a,b

] R

:
S
OH
2a

1,3-Cyclohexanediol and 4-iodomethyl-2-phenyloxazole give the racemate 12 of
molecular weight 273.33 (C16H1gNO3); MS(ESI): 274 (M+H™).

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-phenyloxazol-4-ylmethoxy)cyclohexyloxymethyI]-

15 benzoate 13a



. 5 met hoxynet hyl } - 6- et hyl benzoic acid 38
ci s-(2- Hydr oxynet hyl cycl ohexyl ) net hanol,,, i odide 2 and brom de 4 give the
product 38 of nol ecul ar wei ght 467.54 @627H30FNK5); MS(ESI): 468 (MtH+). 10
- Example XXIIl p OOHFpp ~\ 39 15
2-{2-[2-(4-Fl uorophenyl)oxazol - 4-yl met hoxy] net hyl cycl ohexyl met hoxynet hyl }
6- met hyl benzoic acid 39 (3- ky. oxymet hyl cycl ohexyl ) met hanol, iodide 2 and
brom de 4 give t Qf | ar wei ght 467.54 (C2~H30FNO5);
MS(ESI): 468 (M ~~00~\ NO/ 40
rac-cis-2-{ 2- (4< Fluorophen gdxazo | met hoxymet hyl ] cycl ohexyl oxynet hy
| } 6- met hyld y7c a¥id 40 5 cis- & Hy gf oxy\ret hyl cycl ohexanol , iodide 2 and
brom de 4 |g 40 of nol ecul ar mep cKC2sH2thDS) MS(ESI): 454
(MrH) . 10y IeXXVO—IF~~O~~(0, ..\ ~ONO """ 41
rac-cis-2-{3-[2-(4- FIuoropH@ﬂyl)oxazol 4-yl| met hoxy] cycl ohexyl met hoxynet hyl }
15 6- et hyl benzoi ¢ acid 41 cis-3-Hydroxymet hyl cycl ohexanol, brom de 4 and
iodide 2 (reverse reaction sequence) give the product 41 of nmol ecul ar
wei ght 453282/ dC2hetRaF RAThmoviithE-G-metbyibenEoaty. give 13a of molecular weight

435.52 (CstngOs), MS(ES') 436 (M+H )

5
Methy! cis-2-methyl-6-[3-(2-phenyloxazol-4—ylmethoxy)cyclohexyloxymethyl]—
benzoate 13b
SN
N (o)
0
13b o\
10

12b and methyl 2-bromomethyl-6-methylbenzoate give 13b of molecular weight
435.52 (C26H2oNOs); MS(ESI): 436 (M+H™).



. 49 Example XXVI F/ \ ON O 42 5
rac-ci s-2-{3-[2-(4-Fl uorophenyl ) oxazol -4- yl met hoxy] cycl ohexyl nmet hoxy} 6- net h
yl benzoi ¢ acid 42 cis-3-Hydroxymnet hyl c ohexanol, iodide 2 and et hyl
- 2-hydr oxy- 6- net hyl benzoate 10 gi ve the product 42 of nol ecul ar wei ght
439. 49 (C25H2sSFNO5); MS(ESI): 440 (MrH+). Exanple XXVIl F'_ O\ / \ | N

G, OO -4-ylmethoxy)cyclohexyloxymeth llbenzoic  acid
rac- transc'f %Eﬁ [q: 8?8?) |8)r(1ay %ng)é?(ﬁ Y) ¥ret hoxgy gycl o%]exyl met hoxy} 6- e

t hyl benzofg¢aaci d 43 20 trans-4- Fydroxynethylcyclohexanol i odi de 2 and
et hyl 2-hydroxy-6nmet hyl benzoate give the product 43 of nDIecuIar wei ght
439. 49 (C25HZSFNO5); MS(ESI): 440 (MrH+). 50 Exanple XXVI1l F ~\ ON O

Hydrolysis of 13a gives 11a of molecular weight 421.50 (C25H27NOs);, MS(ESI):
5 422 (M+H").

cis-2-MethyI-6-[3-(2-phenonxazoI-4-yImethoxy)cyclohexyloxymethyl]benzoic acid
11b

10
Analogously, 13b gives 11b of molecular weight 421.50 (C2sH27NOs); MS(ESI):
422 (M+H").

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

0 Qmn
O ~
14a 0 OH

o
0
oRRA
o
14b 7"

20



- 44 5
rac-cis-2-(2-{3-[2-(4-Fl uorophenyl ) oxa - 4-yl met hoxy] cycl ohexyl } et hyl ) 6- nme
t hyl benzoi c acid 44 cis-3-Ethynylcyclo -2-enol, ethyl 10 benzoate and
*iodide 2 give the (C2sH2eFNGOa); MS(ESI): 438 (MrH+).
2-met hyl -6-trifl uoronet hanesul f onyl oxyproduct 44 of nol ecul ar wei ght 437.52
Example XXIX 15 F ~, OOOHNO .,... \ 45
rac-trans-2-(2-{3-[2-(4-Fluorophenyl)oxazol - 4-yl net hoxy] cycl ohexyl etqu)ZO
6- met hyl b@lyél@hexanédionsartd ahmd&nﬁthylr@-pemtynmtez -give| theetragemate
2-methyl -6-trifl uorone | oxy. ide 2 give the
pr oduct 451%?0%'1‘@6\9%&8%%9(&1 'gzsigl g'ﬁ%@%ﬁé %N Hﬁ/g( ESI):g438 ( MirH#)
51 Exanple XXX O\ | 0 '--, o0 ~ N O- ~CH 46

rac-traps-2-(3-(2-(4-Fluorophenyl)oxazol - 4-yl met hoxy) cycl ohexyl oxyrret hyI ) 5
6- et hyl bS@paratlomcoﬂth@ﬁemaatlmmeesmsccanrmdsoehhyitl'ﬂlbln@ronnax@hulf@ Giumeed he

o otuct ol rpaor” 143 eSSt pretine bl eRakfatef 56 46 FrltRk 081,

250x4.6; n-heptane:ethanol:acetonitrile = 110:5:1 + 0.05% trifluoroacetic acid).

10  Methyl cis-2-methyi-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 (C27H31NOs); MS(ESI): 450 (M+H™).

Methyl cis-2-methyl-6-[3-(2-p-tolyloxazol-4-yimethoxy)cyclohexyloxymethyl}-

benzoate 16b

0
oA,
0 0
16b o \

15b and methyl 2-bromomethyl-6-methylbenzoate give 16b of molecular weight
449.55 (C27H31NOs); MS(ESI): 450 (M+H").

20



. Exanple XXXIi OCHH3C O~ ~CH3 ,N~ i Br 50 52 Met hyl

2- (ci s- 3-hydroxycycl ohexyl oxynet hyl ) - 6-xet hyl benzoate 47 and net hyl

2- (trans- 3- hydroxycycl ohexyl oxynet hyl ) 8- met hyl benzoate 48 O ~H3 O ~H3 3r \
*H3 + BuZSnO, CsF Hs HO\ HO H cis/racemate 5 8.7 g 1, 3-cycl ohexanedi ol
and 12 g dibutyltin oxide are dissolved in 600 m of toluene and, under

Feact | on GAIEUI B BaZaR IO SRR P Y ey PRbhe bkt MIRb RS | Ofeld, o

the reactqygp mxture is cooled to roomtenperature, and 300 m of DWF, 9.0
g of methyl 2-brononethyl-6-nethyl benz 4 >esj U l,4oride are
10 added. 1Gagivesxtda o malesular N@ﬂ@t“%@ﬁé@ﬁgg}'éﬁh F\&(%Iﬁ@%@{%ﬂ' The

reaction mxture is diluted by addition of ethyl acetate and washed wth

saturated NaCl solution. The organic phase is dried over magnesi um sul fate,
the sgd vent is renoved under reduced pressure and the residue is purified

by flash ch t h il - hept /et hyl te = 50,1 ,-~
12). “Thi eisgh-Meshides- RotaipteblpxarorarapBongleyapne ey SR tvIBe2ds oA |
C~gH22(m4 Q§§8 35), MS(ESI): 279 (M + H+). The unreacted

trans-1, 3-cycl ohexanediol is also eluted fromthe chromatography colum. It
i s al kyl ated anal ogously to exanple | using sodium hydride and net hyl

2- br ononet hyl - 6- net hyl benzoat e. . ALt er, anal ogo 5 . .aphy
2o doscr | B0 s Tdeced Bt of rivleS AL ReR T2 HE-PEshBRh ARy
06H2204 (ggg.(m+)_ws( ESI): 279 (M + H+). Racemates 47 and 48 are separated
by chromat ography”on a chiral phase (Chiral pak AD/ 2 250x4. 6;

n- hept ane: et hanol : net hanol - 25:1:0.5 + 0.1 trifluoroacetic acid, Rt (47a)

= 8.9 mn; retention tine of the enantiomer: Rt (47b) _ 25 9.9 mn (the
absolute retention tinmes vary with the exact chromat ography conditions).
The react ilgaen e $% (1 ROariREPERaMPRIXIRE7IBRr ri ed out both with the pure

stereoi sonmers and with m xtures of the stereoisoners. 53 Met hyl
2-{3-[2-(4-bronophenyl) - 3- met hyl oxazgl - 4- yl met hoxy] cycl ohexyl oxymnet hyl } - 6-m
et hyl benzoate 49 CHBCS) . ' Ol ~
CH3~ O'NBr / e[ 5 A\
=N

F

0
\ -
F
17b OH

15

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



- 49 At roomtenperature, 50 ng of a 60% sodi um hydri de suspensi on and then

408 ng of 2-(4-bronophenyl)-4-iodonet hyé-S- net hyl oxazol e are added to a 10

solution of 200 ng of nethyl 8

2- ( 3- hydr oxycycl ohexyl oxynet hyl ) - 6- met hyl benzoate in 5 m of

di met hyl f ormam de. After one hour, nmethyl tert-butyl ether is added, and

the mxture is . extr ma%% i er
hagnesi ur’r{ascl?ln?ai lea %8%8 P& Q’féé@g(?;eo{)r%@ vgd qf'gés)o Slg %Ge%ﬁ and the

residue | $h§l€dafn'tlédwe$§ aRE’sHBéQted’ lDySHBLGersn 4chiral golunyit Tlyee (+)eenaritiomer
C27H30Br NOb ( 528. 45)

2-{3-[ 2- (488r©|hltﬁﬂ1éhﬁ§tl )fOE;O\f-l@ﬂ hl}y d!aaz -ﬁﬂam'?m?ho% &?y"é%%%@%“y‘?}

6- met hyl benz H3 5o tid 8&iy.but anol , refl ux
/| 20 Br B}Opﬁén%é{h%{'ipa%ﬂdpﬁﬂls a?lg@gtﬁr ed IA;‘r’]’t’rlqurno?c&lée oI )1 m of
tert-bgtanol and 1 n of 10 N 25 aqueous potassi um hydroxi de sol ution at
90C. After two days, the mxture is 54 acidified with hydrochloric acid
and extracted with ethyl acetate. The conbi ned organi c phases are dried
over magn biate, thf‘olgﬂr‘] -rRétRyloRERYIEAy IREIABX Y] el 6REk sure and
t he resi dﬁ@é H?CE)%?I .Q'Inﬁltiés gl ves 55 as anﬂa%%r phoytljms)@issol id.
C26H28Br l\lel‘iethﬁl}-@ rﬁé)hylb@(zﬁﬁte 19814. 29, 516.29 (M + H+). 5 Exanple XXXIl1 O

18a and methyl 2-bromomethyl-6-methylbenzoate give 19a of molecular weight
467.54 (C27H30FNOs); MS(ESI): 468 (M+H").

10

15  Methyl cis-2-{3-[2-(4-f|uoropheny|)-5-methy|oxazo|-4-y|methoxy]-cyclohexyloxy-
methyl}-6-methylbenzoate 19b

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

cis-2-(3-[2-(4-Fluorophenyl)-5-methyloxazol-4-ylmethoxy]cyclohexy|oxymethy|}-

6-methylbenzoic acid 17a



- Br 10 51

2-{3-[2-(3-Bronmophenyl ) - 5- net hyl oxazol ,4- yl net hoxy] cycl oh -

t hyl benzoic acid 51 15 Met hyl 36 g vievel ohexyl oxymethyl }6-me
2- (3- hydr oxycycl ohexyl oxynet hyl ') - 6- met hyl benzoate and

2 (3 br onophenyl ) - 4-i odonet hyl - 5- met hyl oxazol e gi ve, anal ogously to exanple

t he 5 i
;%14F 20, 5118y ‘%&Sn\ﬁ & ﬂ&?@&%ﬁéﬁ%@b%ﬁ%'@ﬁ%@-ﬁ%@@“ FPOIMSKESD:. | _
454 (M+H")
2-{3-
213 L§| Eéa.ifag[rzg glﬂéggm&ﬁrg%e%%%zo ARSI SRR Y1} 5
2-(3- hydr I hyl ) - 6- nmet hyl b d
2-(3-fluo ﬁ%ﬁﬁﬁﬁb QM a%g%ﬁrng'hyl 5- rren?hy%/oxggé?gt SI \6/12 anal ogously to 50,
t he prgduct 52 of nol ecul ar wei ght 453.52 (C26H28FNO5), IVB( ESI): 454.35 (M

+ F+) 10 Exanple XXX
1 C”ﬁ ool |
g Ergt L)Z/I éggmzﬁgr)ghgflye% %twom(?;&f?%r ye f‘répf?fg%/ c?ﬁc hex§r OXY t%yl}

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

/@/@b}\/olo\o\/@:'(OH
F
20 °

21

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

Br O\V// Br
0 0~ o’
22 23

A solution of 3.5 g of ethyl 2,5-dimethylbenzoate, 3.15 g of N-bromosuccinimide

20 and 100 ml of carbon tetrachloride is, for 3 hours, heated under reflux and



. 56 Methyl 2-(3-hydroxycycl ohexyl oxynet hyl)-6-nmet hyl benzoate and

2- (3- et hoxy phenyl)-4-iodonet hyl - 5- et )yl oxazol e gi ve, anal ogously to 50
the product 53 of nolecul ar wei ght 465. (CZ~H3~N06), MS(ESI): 466. 37 (l\/i +
Ht). 5 Example XXXV O OHH3IC O~ OO~ CH3 ,N~/ ~F F/\F 54 10 -

2-{3-[2-(3-Trifluoronethyl phenyl)-5-net hyl oxazol - 4-yl

) _ yl met hoxy] cycl ohexyl
oxynet hyl -6!-.% h%!'t i nﬁg F/gﬂm, . e -
38 P ?ﬂ% @éé?ﬂittéd'ﬁgggzt?ﬁbﬁo naquh— 'thyk%%#énoga??cgp#gte . f"tef;d W
R v inkeeys chrbmatd jed| orbsiliea ggl. dhis gives rex
to 50, 15 the product 54 of nol ec.gl ar . 34 gives gineppraKianagtius| y

504737 (M3 (RD2BY EeLEe MM TRSCRORRACGENZY Bonydes 27 aht 23 Y Motedfar=>!)
weight 257.13 (C11H13BrO2); MS (ESI+): 257 (M+H™).

Ethyl rac-cis-5-{3-[2-(4-f|uorophenyl)oxazo|-4-ylmethoxy]cyclohexyloxymethyl}-
2-methylbenzoate 24 and  ethyl rac-cis-2-{3-[2-(4-fluorophenyl)oxazol-
4-yImethoxy]cyclohexyloxymethyl}-5-methylbenzoate 25

B
/@/z}\/o/o\o\/g

At 0°C, a solution of 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-methyi-
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-f|uorophenyl)oxazo|-4-ylmethoxy]cyc|ohexyloxymethyl}-5-methylbenzoate
25 of molecular weight 467.54 (C27H30FNOs); MS (ESI+): 468 (M+H™).

25  Also isolated is the later eluting product ethyl rac-cis-5-{3-[2-(4-fluorophenyl)-



- 2-{3-[2-(3-Chl orophenyl ) - 5- net hyl oxazol - 4-yl met hoxy] cycl ohex
6- et hyl benzoi ¢ acid %7) Met hyl y g viey exyloxymethvl}
2- ( 3- hydr oxycycl ohexyl oxynet hyl ) - 6-nmet h 1I benzoate and 5
2- (3-chl or ophenyl ) - 4-i odon®et hyl - 5- net hyl oxazol e gi ve) anal ogously to 50)
t he product 57 of nol ecul ar wei ght 469.97 (C2sH28CI NO5), MS(ESI): 470.43 (M

+ ) Exa Clo 58 k5
2-{3-[2- (gyg‘% oér%“L &’B‘)]‘% é;%’gma 63('92 v {bﬁg%?]a fceyc|2£e>?§| e |
6- et hyl bwemtaeacw(cngmg) MS (ESI+): 468 (M+H)

2- (3- hydr oxycycl ohexyl oxynet hyl ) - 6- net hyl benzoat e and
2- (4-chl or ophenyl) - 4-i odonet hyl - 5- net hyl oxazol e gi ve, anal ogously to 50,

Epﬂef&;ﬁr%ﬂe’gg%ﬁ&% TRl REH R KA A5 SRoLFERBRENIR eI ES!) - 470. 40

59

2- { 3- [®- ( 2-rivethlyibepizeityadid 20net hyl oxazol - 4- yl met hoxy] cycl ohexyl oxynet hyl
6- net hyl benzoi c acid 59 Met hyl y ylcy yl oxy yl}

2- ( 3- hydr oxycycl ohexyl oxynet hyl ) - 6- met hyl benzoat e
A suspension of 47 mg of ethyl rac-cis-5-{3-[2-(4-fluorophenyl)oxazol-

4-ylmethoxy]cyclohexyloxymethyl}-2-methylbenzoate 24, 2 m 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
(C25H26FNOs); MS (ESI+): 440 (M+H™).

15

Analogously to 20:

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

is prepared from ethyl rac-cis-2-{3-[2-(4-fluorophenyl)oxazol-4-ylmethoxy]-
cyclohexyloxymethyl}-5-methylbenzoate 25.

25
Example Xl

rac-trans-2-{3-[2-(4-Fluorophenyl)oxazol-4-ylmethoxylcyclohexyloxymethyl}-
6-methylbenzoic acid 26

26

30



- 10 and 2-(3-net hyl phenyl ) -4-i odonet hyl - 5- net hyl oxazol e gi ve, anal ogously to
50, the product 59 of nol ecul ar weight 449.55 (C27H3~NC6), MS(ESI): 450.53
(M+ H+). Exanple XXXI X 15 O OH H3C O O~ CH3 ~N ~ / CH3 H3C 61

2-{3-[2-(3, 4-Di net hyl phenyl ) - 5- et hyl oxazol - 4- yl net hoxy] cycl ohexyl oxynet hyl
} 59 6-net hyl benzoic acid 61 Mt hyl

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

2- (3, 4-di net hyl phenyl ) - 4-i odonet hyl - 5- net hyl oxazol e gi ve, anal o usly to
50, the pracivans 8b arid methyll2-bromemgthyl-fsBiedsyIbermpata ns) th q\/s(qgg £54. 22

M+ H+)
2-{3-[ 2- (E%%'%ﬁ@ﬁbﬁg%gg?%5%Fwﬁcgjﬂ§gésé m'\"%eb] cycl ohexyl oxymet hyl
} 6- rrethy 9;11 gN\Aci d 62 15 Met hyl
2-(3- hydroxy cl ohexyl oxynet hyl ) - 6- met hyl benzoat e and
2- (2, 4B di net hyI phenyl ) - 4-i odonet hyl - 5- met hyl oxazol e gi ve, anal ogously to
50, the product 62 of nolecul ar vvel ght 463. 58 (C2gH33N®B), MS(ESI): 464. 22
(M+ H+).

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

<4<

s 99

N o
28
10

1.0 g (6.7 mmol) of 5-hydroxymethyl-1,3-dioxan-5-ylmethanol and 0.5 g
(16.5 mmol) of 2 are dissolved in 20 ml of dry DMF. 300 mg of 55% NaH in
paraffin oil are added, and the mixture is then stirred at room temperature for 1
hour. Work-up is carried out analogously to the synthesis of compound 5b. This

15 gives 28 as a white amorphous solid. TLC (n-heptane/ethyl acetate 1:2). R = 0.4.
C1H1sFNOs (323.33) MS 324.2 M + H™.

Methyl 2-{5-[2-(4-f|uorophenyl)oxazol-4-ylmethoxymethyl]-1 ,3-dioxan-5-
20 ylmethoxymethyl}-6-methylbenzoate 29



. go{gx?rzrpl(e Xtl OOHH3C OO~ CH3 ~- NI / CH3 63
-{3-[2-(2- Met hyl phenyl ) - 5- net hyl oxazol - 4-yl met hoxy] cycl oh

6- net hyl benzoi ¢ acid 63 Methyl 43 g vievel ohexyl oxymethvi}

* 2-(3-hydroxycycl ohexyl oxymet hyl ) - 6- met hyl benzoate and 10

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

the product 63 of nol ecul ar wei ght 449.55 (C27H3~NOB), MS(ESI): 450.20 (M +
H+). Exanple XLIT 15 O OH HBC@ O'Q B8 ~N ~/ O F~F F 64 2- f

3-[2-(3-Trifluoronet hoxyphenyl

61 net hyl }-6-met hyl benzoi ¢ aci

ggg Pyd][ f)xyc R exyl @ r} th rreth oate and
-(3-triflgiayo oxyQhenly! ) - 4-i odenet h et hyl oxazol e gi ve, anal ogousl
to 5 50, the .@ u ct sﬁ Qecul B el ~549. 52 (C2~H2sF3N06) ) I\/B(EI%SI):y

520.20 (M + H+.

Compound 29 is prepared analogously to the synthesis of 5b from 28 and 4.

2-{5-[2-(4-FIuorophenyl)oxazol-4-y|methoxymethyl]-1 ,3-dioxan-
5-yimethoxymethyl}-6-methylbenzoic acid 27

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

Example XV

o |
::; :N o (0

31 o OH
15
2-{1 -[2-(4-Fluorophenyl)oxazol-4-ylmethoxymethyl]cyclohex—
3-enylmethoxymethyl}-6-methylbenzoic acid 31

Starting from (1-hydroxymethylcyclohex-3-enyl)methanol, jodide 2 and bromide 4,
20 a procedure as described for 27 gives the product 31 of molecular weight 465.53

(C27H28FNOs); MS(ESI): 466 (M+H").



I~
- /-\/'\ r—*wm
+ﬁ@w®w§

CDI\JAU'II\)I\J_I\)
f-H

10

15

20

[2 (3- Cyanophenyl ) - 5- net hyl oxazol -
met hyl benzoic acid 68 O OH H3C w ~ w CH3 0~0 O ~N / Br

XLITI HBC O~ OO 'N .OCHs 10 HsC O CH3 67
(3 4- Di met hoxyphenyl ) - 5- net hyl
nmet hyl benzoic acid 67 15 Met hyl
hydroxycyclohexyloxynethyl) 6- met hyl benzoat e and
4- di met hoxyphenyl ) - 4-i odonet hyl - 5- net hyl oxazol give, anal ogously to
he péOduékﬁgg of nol ecul ar wei ght 495.58 (C2$H33NO~), MS(ESI): 496. 20

e XLIV 62 OCHHICO~O0OO~CH3 ~-N~/ -' N 68

@L@@

2-{1 -[2-(4-FIuorophenyl)oxazol-4-y|methoxymethyl]cyclohexylmethoxymethyl}-
6-methylbenzoic acid 32

Starting from (1-hydroxymethylcyclohexyl)methanol, jodide 2 and bromide 4, a
procedure as described for 27 gives the product 32 of molecular weight 467.53

(C27H30FNOs); MS(ESI): 468 (M+H").

Example XVII

N OH

rac-trans-2-{2-[2-(4-F|uorophenyl)oxazol-4-y|methoxy]cyclohexyloxymethyl}-
6-methylbenzoic acid 33

trans-1,2-Dihydroxycyclohexanol, iodide 2 and bromide 4 give, analogously to 27,
the desired product of molecular weight 439.49 (C2sH26FNOs); MS(ESIH): 440

(M+H").

%aazol - 4-yl met hoxy] cycl ohexyl oxynet hy

4-yl met hoxy] cycl ohexyl oxymet hyl } 5



~wOCH3 o0~0 0 ~-N/ CN 68 10 13 ng of
- bronophenyl ) - 5- met hyl oxazol - 4- yl net hoxy] cycl ohexyl oxy

2-{3-[2-(
met hyl } - 6- net hyl benzoi ¢ acid and 25 ng zinc cyanide are dissolved in 5
m of dimethylformam de. The reaction mxture is degassed and charged with

argon, and 20 ng of tetrakistriphenyl phosphi nepal | adi um are added. The

m xture is stirred at 100C for 12 hours. After cooling to roomtenperature,

water is ?d reaction mxture, which is then extracted with

et hyl acetat ¢ ed organi c phases are dried over magnesi um

sul fate, the Soi rempved under redyced QiFssure and the residue is

purified by RP-HPLC. i FVESN2 | i ght-yell ow solid.

CZ~H2aN205 (460.53), MS(ESI): 4§ (M + H+). 63 Exanple XLV O OH H3C O
y) cycl ohexyl oxynet hyl ] benz

~00~CH3'" NI / 695
2- Met hyl - 6- [ 3- (5- net hyl - 2- phenyl ox&zol Q- y| @
et byl ) - 6- met hyl benzoat e and
, Mhal ogously to 50, the

oic acid 69 Methyl 2-(3-hysglfoxycycl ohexyl ox
2- phenyl - 410 i odonet hyl - 5- et hyl oxazol e gi ve

product 69 of nol ecul ar wei ght 435.52 (C2sH2sNGs), MS(ESI): 436.32 (M +
H+). Example XLVI 15 OOHH3C O~ OO~ CH3 --N1I / H3C 70

Example XVIII

2-{4-[2-(4-FIuorophenyl)oxazol-4-ylmethoxy]cycIohexyloxymethyl}-6-methy|benzoic
acid 34

1,4-Cyclohexanediol, iodide 2 and bromide 4 give 34 of molecular weight 439.49

10 (CasH26FNOs); MS(ESI): 440 (M+H™).
Example XIX
o O OH
F
O
N o] o]
35
15

2-{4-[2-(4-Fluorophenyl)oxazo|—4-ylmethoxy]cyc|opent-2-enyloxymethyl}-
6-methylbenzoic acid 35

20 Cyclopent-2-ene-1,4-diol, iodide 2 and bromide 4 give the product 35 of molecular
weight 423.45 (C24H22FNOs), MS(ESI): 424 (M+H").

Example XX



- 2-Met hyl - 6-[ 3- (5-net hyl - 2- p-t ol yl oxazol - 4-yl met hoxy) cycl ohexyl oxynet hyl ] ben
zoic 20 acid 70 64 Met hyl

2- ( 3- hydr oxycycl ohexyl oxynet hyl ) - 6- met h{1 benzoat e and

2- (4- nmet hyl phenyl ) - 4-1 odon®et hyl - 5- net hyl oxazol e gi ve, anal ogously to 50)
the product 70 of nol ecul ar wei ght 449.55 (C27H3~NO5), MS(ESI): 450.36 (M +
H+) 5 Exanple XLMII OOHHIC O~ OO~ CH3 "' NI /oH300 71 10

2-{3-[2- (4- Met hax phenél ) - 5- met hyl oxazol - 4- yl met\®pxy] cycl ohexyl oxynet hyl }

6- met hyl ben \
2- (3- hydr oxy '
2- (4- met hoxyphery

t he product 71 of nDIecuIa g
H+) . WD 031020269 65 We claim
PCTI EP02109221

, anal ogously to 50,
, MS(ESI): 466.37(M +

A conpound 6f the fornula I

36

2-{5-[2-(4-Fluorophenyl)oxazol-4-yllmethoxy}cyclooctyloxymethyl}-
6-methylbenzoic acid 36

1,5-Cyclooctanediol, iodide 2 and bromide 4 give 36 of molecular weight 467.54

(Ca7HaoFNOs); MS(ESI): 468 (M+H").

10 Example XXI

N OH

rac-trans-2-{2-[2-(4-Fluorophenyl)oxazol-4-yimethoxy]cyclooctyloxymethyl}-
15  6-methylbenzoic acid 37

trans-1,2-Cyclooctanediol, iodide 2 and bromide 4 give the desired product of
molecular weight 467.54 (Ca7H30FNOs); MS(ESI): 468 (M+H").

20 Example XXII



-RS RA Rl~,\ ~Rng AX~ \ ORBR21 Oin which Rng Ais
(C3-C8)-cycl oal kyl or (C3-Ca)-cycl oal kez{J]yI, where in the cycloal kyl or 10
cycl oal kenyl rings one or nore carbon at'ons may be replaced by oxygen
“atonms; Rl, R2, R4, R5 independently of one another are H, F, Cl, Br, OH,
NO2, CF3, OCF3, (C~-C6)-alkyl or O (C--C6)-alkyl; 15 R3 is H or

(C~-C6) - al kyl ; is (C~-C6)-alkyl, where in the alkyl group one or nore
carbon at s #/ay \be re@kaced by oxygen at ons;-RQ I's (C~-C6)-al kyl, where
in the alky R nore carbon atons may {be repl aced by oxygen

atons; and it &5=f
formula | as clainmed in cl ,
(C3-C8) -cycl oal kenyl, where in thp—efcl oal kyl

accept abl e _s2% 6 2. A conpound of the
(C3-C8)-cycl oal kyl or

cl oal kenyl rings one or

i ndependent |y of one and8 her are " Cl, Br, OH NO2, CF3, OCF3,
(C~-Co)-alkyl or O(C -C6)-alkyl; TO R5 is (C~-C6)-alkyl; R3 is Hor
(C~-Co)-alkyl; Xis {C--C6)-al kyl, where in the al kyl group one or nore
carbon atons 15 are replaced by oxygen atoms; Y is (C -Cs)-alkyl, where in
the al kyl group one or nore carbon atons nmay be replaced by oxygen atons;

20 and it hysi ol ogi cal | t abl t 3., A d of the f la |
as_ ol ai e Abe -G BlucsoPiameAzek hyrSheX e BTARROOR 11 Tor

(C3-C8)-c I W4 1 ejglent |y of one another are H, F, C,
Br, 0-3 Nﬁtﬂ@éﬁ%ffzﬁ} @J-l da‘t?%é? or O(C~-C6)-alkyl; R3is Hor
(C~-C6) - al kyl ;

cis-(2-Hydroxymethylcyclohexyl)methanol, iodide 2 and bromide 4 give the product

38 of molecular weight 467.54 (Co7HaoFNOs); MS(ESI): 468 (M+H™).

10
Example XXIl

39

15
2-{2-[2-(4-Fluorophenyl)oxazol-4-ylmethoxy]methylcyclohexylmethoxymethyl}-

6-methylbenzoic acid 39

(3-Hydroxymethylcyclohexyl)methanol, iodide 2 and bromide 4 give the product 39
20 of molecular weight 467.54 (C27H30FNOs); MS(ESI): 468 (M+H™).

Example XXIV



- 30 Xis (C -Co6)-alkyl, where in the al kyl group one or nore carbon atons
are replaced by oxygen atons; 67 Y is, {C~-C6)-alkyl, where in the al kyl
group one or nore carbon atons are repldced by oxygen atonms; and its

" physiologically acceptable salts. 5 4. A conpound of the fornula I as
claimed in one or nore of clains 1 to 3 having the structure la o R1~\ ~
Rng ANXYR2Ola ~ OR3 10 Ring..A is cyclghexydy Rl, R2 independently of
one another are H, F, Cl, Br, OH CF3, OR (C, -Co6)-al kyl or

O (C~-C6)-al k 5 R3gis Hor ( -al kyl ; i C~-Cs)-al kyl, where in
t he al kyl Fgr- e_Q e ca N2 : eRbaced by oxygen atons; 20 Y
is (C--Co)-al wheXe ijn t he al kyl group o nore carbon atons are

repl aced by oxygen at INE: Oi t s physiol ogi 6ql )¢ acceptable salts. 25 5. A
pharmaceutical, conprising one or g4gore conpounds as clainmed in one or nore
of claims 1 to 4. 68 6. A pharmaceutical conprising one or nore conpounds
as claimed in one or nore of clains 1 to 4 and one or nore active
conpounds. 7. A pharmaceutical, conprising one or nore compounds as cl ai med
in one or & pRLE{Rf2-M-FuGrophémylbxard-syimethorpmethyillpyclohexyloxymethyl}-
triglyceride-lowering active conpounds. 8. The use of the conpounds as

cl ai ned i G-oethyhenzoicadfd 40 aims 1 to 4 for preparing a nedicament for the
treatr‘rgnt of disorders of the lipid nmetabolism

cis-3-Hydroxymethylcyclohexanol, iodide 2 and bromide 4 give 40 of molecular
weight 453.52 (C2sH2sFNOs); MS(ESI): 454 (M+H").

10 Example XXV

0 OH
=<1 ()
\N]\/o “rn o/\é/
41

rac-cis-2-{3-[2-(4-Fluorophenyl)oxazol-4-y|methoxy]cyclohexylmethoxymethyl}-
15  6-methylbenzoic acid 41

cis-3-Hydroxymethylcyclohexanol, bromide 4 and iodide 2 (reverse reaction
sequence) give the product 41 of molecular weight 453.52 (C2sH28FNOs);

MS(ESI): 454 (M+H").



- 10 9. The use of the conpounds as clainmed in one or nore of clains 1 to 4
for preparing a nedicanent for the tre nt of type Il diabetes. 10. The
use of the conpounds as clainmed in one ©or nore of clains 1 to 4 for 15

" preparing a nedicanent for the treatnent of syndrome X. 11. The use of the
conmpounds as clainmed in one or nore of clains 1 to 4 for preparing a

medi canen ﬁ%h tﬂﬁ { r eat ment of disturbed glucose tolerance. 20 12. The use
of the coﬁﬁ%u 5% ¥ claimed in one or nore of clains 1 to 4 for preparing a
medi canment for the treatnent of eating disorders. 13. The use of the

conmpounds as clainmed in one or nore of clains 1 4 for preparing a

medi canent fo e tregtment of gles(ty. 25 O, use of the conpounds as
cl ai med i fr-o @m 4 of) cl ai ns q 4 for pbpari ng a nedi cament for the
treatment of gaLg orrypalhy. 15 1se_Of tph& . capounds as clainmed in one
or nore of clains 1 tdNZ ) pr¥paring a INyanent for the treatment of
cardiac insufficiency. 16. The use of the co ds as clainmed in one or
nore of clainms 1 to 4 for preparing a nedi cane for the treatnent of

ost eopor osi s. 69 17. The u of the compounds as clainmed in one or nore

of claims 1 to 4 for preparing a nedi canent for the treatnent of
at heroscl erosis. 18. The use of the conpounds as clained in one or nore of
clainsgl to 4 for 5 preparing a nedi canment for the treatment of Al zheinmer's

di . 19. Th th d | &l ' f clai 1
toa for presrinyla hEHIaREAD oo el 8RR ons. 16 26
The use Ofe-&gw}?ﬁi@ﬁcielﬂ med in one or nore of clainms 1 to 4 in

conbination wt'h at | east one further active conpound for preparing a
medi canment for the treatnment of disorders of the |lipid netabolism 21. The

use of conpo s, as clai i QD i ) R4

conbi nat i -%WW%%Y’PE@QﬁgP@%?‘aﬁ?‘hg‘;rd'g%tzf?/’gé 8@ (?l]ﬁycfi]r P ;(Sf GSTEE" ri nngZ ogte

medi cagentgif@itné NtoliiaanRest nledulare weighti 438:48s . (CagHsFNOs)s MSESEBrdAlinds

as claimed in one or nore of clainms 1 to 4 in conbination with at |east one
further adM+H)conpound for preparing a nedicament 20 for the treatment of

syndronme X

Example XXV
F (o)
\§

N I o, O OH
oW
43

rac-trans-2-{4-[2-(4-Fluorophenyl)oxazol-4-y|methoxy]cyclohexylmethoxy}-

15

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 (CasH26FNOs);
MS(ESI): 440 (M+H").



- 23. A process for preparing a pharnmaceutical conprising one or nore
conpounds as clained in one or nore of ains 1 to 4, which conprises
m xi ng the active conpound with a phar eutically suitable carrier and
“bringing this 25 mixture into a formsuitable for admnistration.

A E.A A AS. AFh. A. Ar. A AF ?. Ar. AS. Ar. Ar. A . A AY. A3h
.A.A.A.Argggxékg%y&qrA.A.A.A%)AFFZ.A.AF3.A.A2.A.AY . A9. AF. A2. Al . AY. A

CACA A A y.Ar.ACA A A A A A AY. AQ. AL A AF LA Al . AFe. Ay. A Ar. A F4>:d\ 45
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cis/racemate

5 8.7 g 1,3-cyclohexanediol and 12 g dibutyltin oxide are dissolved in 600 ml of
toluene and, under reflux on a water separator, heated to the boil. During the
reaction, the reaction volume is reduced to half of the original volume. After
4 hours, the reaction mixture is cooled to room temperature, and 300 ml of DMF,
9.0 g of methyl 2-bromomethyl-6-methylbenzoate and 9.4 g of cesium fluoride 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 reduced pressure and the residue is purified by flash
chromatography on silica gel (n-heptane/ethyl acetate = 50:1 — 1:2). This gives

15 about 6 g of the alcohol 47 (cis-racemate) as an oil. C16H2204 (278.35), MS(ESI):
279 (M + H"). The unreacted trans-1,3-cyclohexanediol is also eluted from the
chromatography column. It is alkylated analogously to example | using sodium
hydride and methyl 2-bromomethyl-6-methylbenzoate. After analogous work-up
and chromatography as described for the cis-racemate, the trans-racemat 48 is

20  obtained C1gH2204 (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:methanol = 25:1:05 + 01 %
trifluoroacetic acid, R; (47a) = 8.9 min; retention time of the enantiomer: R; (47b) =

25 9.9 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 stereoisomers.
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Br

49

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

408 mg of 2-(4-bromophenyl)-4-iodomethyl-5-methyloxazole are added to a
10  solution of 200 mg of methyl 2-(3-hydroxycyclohexyloxymethyl)-6-methylbenzoate

in 5 ml 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 oil. Co7H30BrNOs (528.45),
15  MS(ESI): 528.2, 530.2 (M + H").

2-{3-[2-(4-8romophenyl)-5-methy|oxazo|-4-ylmethoxy]cyclohexy|oxymethy|}-
6-methylbenzoic acid 50

0 (0] H
R CHB M /Oﬁj
M H3KOH, O)Y\O Ha

o tert-butanol, reflux
—

49 50

117 mg of 49 are stirred in a mixture of 10 ml of tert-butanol and 1 ml of 10 N
25 aqueous potassium hydroxide solution at 90°C. After two days, the mixture is
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2-{3-[2-(3-Bromophenyl)-5-methy|oxazo|-4-y|methoxy]cyclohexyloxymethyl}-

6-methyibenzoic acid 51

15  Methyl 2-(3-hydroxycyclohexyloxymethyl)-6-methylbenzoate and
2-(3-bromophenyl)-4-iodomethyI-S-methonxazoIe give, analogously to example
50, the product 51 of molecular weight 514.42, (C26H26BrNOs), MS(ESI):

514.30,516.30 (M + H").

20
Example XXXIII
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2-{3-[2-(3-FIuorophenyl)-5-methy|oxazol-4-ylmethoxy]cyclohexyloxymethyl}-
5  6-methylbenzoic acid 52

Methyl 2-(3-hydroxycyclohexyloxymethyl)-6-methylbenzoate and 2-(3-fluoro-
phenyl)-4-iodomethyl-5-methyloxazole give, analogously to 50, the product 52 of
molecular weight 453.52 (C26H2sFNOs), MS(ESI): 454.35 (M + H™).

10
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2-{3-[2-(3-Methoxyphenyl)-5-methyloxazol-4-ylmethoxy]cyclohexyloxymethyl}-
6-methylbenzoic acid 53
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10 2-{3-[2-(3-Trif|uoromethylphenyl)-5-methy|oxazol-4-ylmethoxy]cyclohexyl-
oxymethyl}-6-methylbenzoic acid 54

Methyl 2-(3-hydroxycyclohexyloxymethyl)-6-methy|benzoate and
2-(3-trif|uoromethylphenyl)-4-iodomethyl-5-methyloxazole give, analogously to 50,
15 the product 54 of molecular weight 503.52 (Ca7H2eF3NOs), MS(ESI): 504.37

(M + H").
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15 2-{3-[2-(4-ChIorophenyl)-5-methyloxazol-4-y|methoxy]cyclohexyloxymethyl}-
6-methylbenzoic acid 58

Methyl 2-(3-hydroxycyclohexyloxymethyl)-6-methylbenzoate and
2-(4-chlorophenyl)-4-iodomethyl-5-methyloxazole give, analogously to 50, the
20  product 58 of molecular weight 469.97 (C2sH2sCINOs), MS(ESI): 470.40 (M + H").
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2-{3-[2-(3-Methy|phenyl)-5-methy|oxazol-4-ylmethoxy]cyclohexyloxymethyl}-
6-methylbenzoic acid 59

Methyl 2-(3-hydroxycyclohexyloxymethyl)-6-methylbenzoate
10 and 2-(3-methylphenyl)-4-iodomethyl-5-methyloxazole give, analogously to 50, the
product 59 of molecular weight 449.55 (C27H31NOs), MS(ESI): 450.53 (M + H™).
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2-{3-[2-(3,4-Dimethylphenyl)-5-methy|oxazol-4-ylmethoxy]cyclohexyloxymethyl}-
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2-{3-[2-(2,4-Dimethylphenyl)-5-methyloxazol-4-ylmethoxy]cyclohexyloxymethyl}-
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 (C2sH33NOs), MS(ESI): 464.22 (M + H*).
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2-{3-[2-(2-Methylphenyl)-5-methy|oxazol-4—y|methoxy]cyclohexyloxymethyl}-
6-methylbenzoic acid 63

Methyl 2-(3-hydroxycyclohexyloxymethyl)-6-methylbenzoate and

10  2-(2-methylphenyl)-4-iodomethyl-5-methyloxazole give, analogously to 50, the
product 63 of molecular weight 449.55 (C27H31NOs), MS(ESI): 450.20 (M + H™).
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2-{3-[2-(3-TriquoromethoxyphenyI)-5-methyloxazol-4-ylmethoxy]cyclohexyloxy-
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2-{3-[2-(3,4-Dimethoxyphenyl)-5-methyloxazo|-4-ylmethoxy]cyclohexyloxymethyl}-
6-methylbenzoic acid 67

15
Methyl 2-(3-hydroxycyclohexyloxymethyl)-6-methylbenzoate and
2-(3,4-dimethoxyphenyl)-4-iodomethyl-5—methyloxazo| give, analogously to 50, the
product 67 of molecular weight 495.58 (C2gH33NO7), MS(ESI): 496.20 (M + H*).
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10 13 mg of 2-{3-[2-(3-bromophenyl}-5-methyloxazol-4-yimethoxy]cyclohexyloxy-
methyl}-6-methylbenzoic acid and 25 mg of zinc cyanide are dissolved in 5 mi of
dimethylformamide. The reaction mixture is degassed and charged with argon,
and 20 mg of tetrakistriphenylphosphinepalladium are added. The mixture is
stirred at 100°C for 12 hours. After cooling to room temperature, water is added to

15 the reaction mixture, 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-yellow solid. Cz7H2sN20s (460.53), MS(ESI): 461.20 (M + H™.
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5
2-Methyl-6-[3-(5-methyl-2-phenyloxazol-4-yimethoxy)cyclohexyloxymethyi]benzoic
acid 69

Methyl 2-(3-hydroxycyclohexyloxymethyl)-6-methylbenzoate and 2-phenyl-4-
10 iodomethyl-5-methyloxazole give, analogously to 50, the product 69 of molecular
weight 435.52 (C26H2oNOs), MS(ESI): 436.32 (M + H*).
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2-Methyl-6-[3-(5-methyl-2-p-to|yloxazo|-4-yImethoxy)cyclohexyloxymethyl]benzoic
20 acid70
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2-{3-[2-(4-Methoxyphenyl)-5-methyloxazol-4-ylmethoxy]cyclohexyloxymethyl}-
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 (C27H31NQOs), MS(ESH): 466.37(M + H*).
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Ring A is (Cs-Cs)-cycloalkyl or (C3-Cs)-cycloalkenyl, where in the cycloalkyl or

in which

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-Cg)-alkyl or O-(C4-Ce)-alkyl;
15
R3 is H or (C4-Cg)-alkyl;
X is (C1-Ce)-alkyl, where in the alkyl group one or more carbon atoms
may be replaced by oxygen atoms;
20

Y is (C1-Cs)-alkyl, where in the alkyl group one or more carbon atoms

may be replaced by oxygen atoms;

and its physiologically acceptable salts.
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X is (C4-Ce)-alkyl, where in the alkyl group one or more carbon atoms
15 are replaced by oxygen atoms;
Y is (C4-Ce)-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 (C3-Cs)-cycloalkyl or (C3-Cs)-cycloalkenyl;

25
R1, R2 independently of one another are H, F, Cl, Br, OH, NO2, CF;, OCFj3,
(C4-Ce)-alkyl or O-(C4-Ce)-alkyl,
R3 is H or (C4-Cg)-alkyl;
30
X is (C4-Ce)-alkyl, where in the alkyl group one or more carbon atoms

are replaced by oxygen atoms;
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Ring A is cyclohexyl;
R1, R2 independently of one another are H, F, Cl, Br, OH, NO2, CF3;, OCF;,
(C1-Cs)-alkyl or O-(C4-Cg)-alkyl;
15
R3 is H or (C4-Ceg)-alkyl;
X is (C4-Ce)-alkyl, where in the alkyl group one or more carbon atoms
are replaced by oxygen atoms;
20
Y is (C4-Ce)-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.
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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 tolerance.

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 compounds as claimed in one or more of claims 1 to 4 for

preparing a medicament for the treatment of osteoporosis.
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17.  The use of the compounds as claimed in one or more of claims 1 to 4 for
preparing a medicament for the treatment of atherosclerosis.

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

preparing a medicament for the treatment of Alzheimer's disease.

19. The use of the compounds as claimed in one or more of claims 1 to 4 for
preparing a medicament for the treatment of inflammations.

20. The use of compounds as claimed in one or more of claims1 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 claims1 to 4 in
combination with at least one further active compound for preparing a medicament
for the treatment of type |l diabetes.

22.  The use of compounds as claimed in one or more of claims1 to 4 in
combination with at least one further active compound for preparing a medicament
for the treatment of syndrome X.

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

mixture into a form suitable for administration.



