1 Description 2-{-3-'2-(PH

ENYL) - OXAZOL- 4- YLMETHOXYMETHYL- CYCLOHEXYLMETHOXY} - PROPI ONI C ACI D

DERI VATI VES USED AS PPAR LI GANDS ( PEROXYSOVE 5 PROLI FERATOR- ACTI VATED
RECEPTORS) FOR THE TREATMENT OF HYPERLI PI DAEM A AND DI ABETES The

i nvention relates to acetic acid derivativeg wi th cycl ohexyl met hoxy
substituents, process for their preparation and their use as nedi canents,
and to their physiologically 10 tolerated salts and physiologically
functional derivatives. Conpounds of simlar structure have been descri bed
in the art DSSCEPHON reat ment of hyperlipi denia and di abetes (WO

2004/ 076427). 15 The invention was based on the object of finding
particularly effective conpounds allowi ng a therapeutically useable

nmodul ati on 8{-3-125{RHBENYLMOXAZ Bb At Miel HEeXAMET BIML-GNME LIOHISX s Mg HOXY}-

i abotes. anFRATIGNEAE HERNAAVES CREERS Seak SR DraPER SRy 5 NS
has been a§P"RQ%@]#EWA'I%R@i@q?FVA’fEIfRE@EPqWQ)JP@R fascTREAG M P\BF Whi ch
surprisingly show besid particul arly good PPARal pha effect also a

cor r espondi MYRERGIGHIDAPRHRGANDED K BEEDES Sunmary of Invention 25 In a
first aspect, there is provided a conpound of the formulal R3 R1- 1\ 1

4 R2 RCH3 la in which the nmeanings are:
The invention relates to acetic acid derivatives with cyclohexylmethoxy substituents,

process for their preparation and their use as medicaments, and to their physiologically

10 tolerated salts and physiologically functional derivatives.

Compounds of similar structure have been described in the art for the treatment of
hyperlipidemia and diabetes (WO 2004/076427). '

15 The invention was based on the object of finding particularly effective compounds
allowing a therapeutically useable modulation of lipid and/or carbohydrate metabolism
and thus being suitable for the prevention and/or treatment of diseases such as type 2

diabetes and atherosclerosis, and the diverse sequelae thereof.

20 This has been achieved by a selection of the compounds described below, which
surprisingly show besides a particularly good PPARalpha effect also a correspondingly

good PPARgamma effect.
Summary of Invention

25

In a first aspect, there is provided a compound of the formula |

7N | | o
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R HCF3; RL H CF3, (Cl-C6)-al kyl, phenyl, phenoxy; 5 R2 H,
(Cl-A4)-alkyl, O(Cl-A4)-alkyl, CF3; or Rl and R2 together with the
phenyl ring fused naphthyl; 10 R3 (Cl-C6)-alkyl; R4 (Cl-C6)-alkyl,
‘benzyl; R5 H (Cl-C6)-al kyl; whereby the foll ow ng conpounds are

di scl ai med: 13
2-[cis-3-(5-nethyl-2-p-tol yl -oxazol - 4-yl net hoxynet hyl ) - cycl ohexyl

met hoxy] - 2- met hyl propi oni ¢ aci d,

2-[cis-3-(5-nethyl -2-p-talyl -oxazol - 4-yl met hoxynet hyl ) - cycl ohexyl met hoxy] -
2- et hyI butnywhighdee meanings are:

2-[cis-3-(5pmet hyl - ZPﬁé blphenyl) oxazol - 4-yl met hoxynet hyl ) - cycl ohexyi net h
oxy] - 2- net hyi propi oni' & &ci d,

2-[cis-3-(5zr,net hyl z t hox t hyl ) - cycl ohexyl met hoxy] -
2- met hyi pr 69i oni ¢ a%' &E (%1 Bé?a&yi pﬁ/e”n? phentxy,

2-[ci s-3- (5-net hyl - 2- napht hyl - oxazol - met hoxynmet hyl ) - cycl ohexyi met hox
-ZE met hyi(SpR@pi O%I c Hel@! C‘{) alkyl, O-(C1- Cxi)-atky! C¥3; or )=y y V]
2-[cis-3-(5-ethyl-2-(3- met hoxyphenyl ) - oxazol - 4- yl net hoxynet hyl ) -

cycl ohexyi mgrthand/ R22egetihey Withdpe @iiecybong fused naphthy!;
2-[cis-3-(5-nmethyl-2-(4-isopropyl phenyl) - oxazol - 4-yl met hoxynet hyl ) -

cycl ohexyjgretshoxy) - 2¢arpidBjlaik@pi oni ¢ aci d,

2-[cis-3-(5-ethyl-2-p-isopropyl -oxazol - 4-yi met hoxymet hyl ) - cyci ohexyl net hox

y]-2- met hylyps opi oni LG [ 7 -(5 et hyl - 2- (2-n apht hyl ) - oxazol - 4-vyi
met hoxynet hyl ) - cycl oﬁ%ﬁg ﬁli 8?

R5 H, (C1-C8}-alkyl;

whereby the following cofhpounds are disclaimed:

2-[cis-3-{5-methyi-2-p-tolyl-oxazol-4-yimethoxymethyi}-cyciohexytmethoxy]-2-
methyipropionic acid,

| 2- [czs-B-(S—methyi -2- p—toiyi-oxazoi-4—ylmethoxymethy!)—cyciohexyimethoxy] 2-
- methylbutyric acid,
-[cxs-3~(5—methyi—2 (4-b|phenyl}oxazol-ﬁf—ylmeti'ncxymethy!)-cyclohexyimethoxy}-z-
- methyiproplon:c acid,

| [crs 3-{5-methyl-2- phenyl—oxazol-4—ylmethoxymethyl)—cyciohexyimethoxy}-Z- '
methyipropiomc acid,
2~jcis-3~(5-methyl-2-naphthyl-oxazol-4-yimethoxymethyl -cyclohexyimethoxyl-2-
methylpropionic acid,
2-[cis-3~(5-athyl-2-(3-methoxyphenyl)-oxazol-4-yimethoxymethyl)-
cyciohexytimethoxy}-2-methyipropionic acid,
2-Jcis-3-(5-methyl-2-(4-isopropyiphenyl)-oxazol-4-yimethoxymeathyl)- ‘
cyciohexyimsathoxyl-2-methyipropionic acid,
2-[0':5-3-(5—'ethyi-2-p-isopropy%-oxazol-z%—y!methoxyrhethyl)-cyciohexyimethoxy]-z-
methylpropicnic acid, |

2-[cis-3-(5-athyl-2-(2-n aphthy!)—qxazoM—ylmethoxymethyl »-cyclohexyimethoxy]-2-



met hyi propi oni ¢ acid, 2-[cis-3-(5-ethyl-2-p-tolyl-oxazol-4-yl

met hoxynmet hyl }-cyci ohexyi nmet hoxy]-2- nethyipropionic acid, 5
2-(cis-3-(5-ethyl.2-(3-trifi.uornmethyl)-oxazol -4-yl net hoxynmet hyl ) - cycl ohex
yl met hoxy}- 2-nethyi propionic acid and the physiologically tol erated
salts, solvates and physiologically functiqpal derivatives thereof. 10 In
a second aspect, there is provided a nedi canent conprising one or nore of
the conpounds of the formula | according to the first aspect. In a third
aspect, there is provided a nedi canent conprising one or nore of the 15
conpounds of the formula | according to the first aspect and one or nore

active 1ing ave favorable effects on netabolic disturbances
or di sorderﬁ&hg@t&%ﬁ)gﬂicﬁlﬁ:erem th. In a fourth aspect, there is provided

a medi canen@-fery bsithy-Dpeiobii-onare-BiimbthBEneinpdogdshekyitizehdofdul a |
according to the first aspect and-one or nore antidiabetics. In a fifth
aspect, theﬂ"éethk’pﬁCPB‘PFtﬂ%ﬁP‘ : medi canent conprising one or nore of the

T e s i e G s e i e s
conpounds of2-tria¢hlpropidmc lacicaccording to the first aspect in the :

manuf acture of a nedi canent for the treatnent and/or prevention of
di sorders of fatty acid nmetabolismand glucose utilization disorders. 30

][“ a lsevlent Bn@enephysibBaicaily SolBFAkd @afs  Stivaiss afll pHiticteyibaNTdacwingd he
or nul a 1c
derivatives thereof.

10
In a second aspect, there is provided a medicament comprising one or more of the

compounds of the formula | according to the first aspect.

in a third aspect, there is provided a medicament comprising one or more of the
15 compounds of the formula | according to the first aspect and one or more active
ingredients which have favorable effects on metabolic disturbances or disorders

associated therewith.

In a fourth aspect, there is provided a medicament comprising one or more of the

20 compounds of the formula | according to the first aspect and one or more antidiabetics.

in a fifth aspect, there is provided a medicament comprising one or more of the
compounds of the formuia | according to the first aspect and one or more lipid
modulators.

25
In a sixth aspect, there is provided the use of the compounds of the formula |

according to the first aspect in the manufacture of a medicament for the freatment
and/or prevention of disorders of fatty acid metabolism and glucose ufilization
disorders.

30
in a seventh aspect, there is provided the use of the compounds of the formula |



according to the first aspect in.the manufacture of a nedi canent for the
treatnent and/or prevention of disorders in which insulin resistance is

i nvolved. In an eighth aspect, there is provided the use of the conpounds
of the formula | 5 according to the first aspect in the manufacture of a
medi canment for the treatnent and/or prevention of diabetes nellitus and

t he sequel ae associated therewith. In a nth aspect, there is provided
the use of the conpounds of the formula | according to the first aspect
in the manufacture of a nedi cament for the treatnent 10 and/or prevention
of dysl i picderding tati firvbaspe juticamanufaciurearitthmadizaaignt fdrethe treatmeati ded
the use of the conﬁoundé.of the. fo according.to the first aspect

l.a_|I.
in the manHAREGYETHN G %‘aﬁd%%h‘f"h%r"?%ﬂ@ EPERMENT NG Dr prevention of

conditions associated with the nmetabolic syndrone. 15 In an el eventh
aspect, there is provided the use of the conpounds according to the first
aspect i hh earaightataspechitbereds previded g use of e carpowrds oighedoenulailn t he

i sor det Sipreing f PGP kel Wb R Tl ARl cBMt PG Bedert. 20
In a tweldndiorgapesitiort dledigbéespnomiudeshd the sirgieie AR ckAsH BrEditACCOr di ng
to the first aspect in conbination with at | east one further active

ingredient in the manufacture of a nedicanent for the treatnent and/or

hi 1t centh aqunfl S hetelis ool S of 6% ERtnge & RIGINIERI 7 Canent
conpri si mgcontngto ther fesbaspdut irctipeandiactereawfd mgdicantdnt féi thettrezsiment |
sui ¢ abl & BRierrEpvendan SBREMES eHAShAN REGH2AFnt o = for m sui t abl € §or
adm ni stration. 30
In a tenth aspect, there is provided the use of the compounds of the formula |
according to the first aspect in the manufacture of a medicament for the treatment
and/or prevention of conditions associated with the metabolic syndrome.
15 _
In an eleventh aspect, there is provided the use of the compounds according to the
first aspect in combination with at least one further active ingredient in the manufacture
of a medicament for the treatment and/or prevention of disorders of fatty acid
metabolism and glucose utilization disorders.
20
In a twelfth aspect, there is provided the use of the compounds according to the first
aspect in combination with at least one further active ingredient in the manufacture of a
medicament for the treatment and/or prevention of disorders in which insulin resistance
is involved.
25
In a thirteenth aspect, there is provided a process for producing a medicament
comprising one or more of the compounds according to the first aspect, which
comprises mixing the active ingredient with a pharmaceutically suitable carrier, and
converting this mixture into a form suitable for administration.

30



| d Conmpound The invention therefore relates to conpounds of the fornula I
0 RBR L ooli R0 td Oo~RS R2Z RCH3 a 5 in which the neanings are: 2
RH CF3; RL H CF3, (Cl-C6)-alkyl, phenyl, phenoxy; 5 R2 H,
(Cl-A)-alkyl, O(Cl-C4)-alkyl, CF3; or RL and R2 are together with the
phenyl ring fused naphthyl; 10 R3 (CJ-C? -al kyl; R4 (C1l-C6)-al kyl,
benzyl; R5 H, (Cl-C6)-al kyl; 15 and the physiologically tolerated salts,
sol vates and physiologically functional derivatives thereof. Preferred
conmpounds of the fornula | are those in which 20 Ris H Rl is H nethyl,
butyl, plegmpouplenoxy or CF3; 25 R2 is H, nethyl, nethoxy or CF3;

The invention therefore relates to compounds of the formula |
o R3
Ri p LO\Q\/ Rdﬁ}
N O\{/LL _R5
o0
Rz R CH,
i

in which the meanings are:



Rl and R2 are together with the phenyl ring fused naphthyl; R3 is ethyl

. or propyl; 30 R4 is nethyl; and 3 R5 is H The alkyl radicals in the
substituents R, Rl, R2, R3, R4 and R5 may be either straight- chain or
branched. 5 The conpounds of the fornula | conprise at |east two centers
of asymretry and may conprise nore in addition. The conmpounds of the
formula | may therefore be in the formof their racemates, racemc

m xtures, pure enantioners, diastereoners and diastereoneric m xtures.
The present invention includes all these isoneric fornms of the 10
conpounds of the forrmula |I. These isoneric forns can be obtai ned by known
met hods R even i f ynefr.expressly described in sone cases. Pharmaceutically
acceptabl e salts are, because their solubility in water is greater than
that of the initial or basic conpounds, particularly suitable for nedical
appl i caty,ons. 15 Ehes It s st, haye .a pharnmaceutically acceptable

ani on ogkati on. ésﬁ?ga@?ﬁéﬁﬁrﬂ%c@ﬁf\y aﬂhe}r/még'cept able acid addition salts
of the compounds of the invention are salts of inorganic acids such as
hydrochl ori ¢ acid, hydrobrom c, phosphoric, netaphosphoric, nitric and
sul furi &2aci d, aHd(%¥-CHr)§?élﬁicod 1d§4§@HWI,£sfa; por exanmple, acetic acid,
benzenesul foni c, benzoic, citric, ethanesulfonic, fumaric, gluconic,
glycolic, 20 isethionic, lactic, lactobionic, maleic, malic,

et haneBdldrahR2, areuogethet withptheqhesiybsng figssidcnapthyiart ari c acid. Suitabl e

pharmaceutically acceptable basic salts are ammoniumsalts, alkali netal -

salts (such as sodiumand potassiumsalts), alkaline earth netal salts
(suchpgagamagnesi _@@ga .ciumsalts), tronetanol (2-am no-2-
hydr oxynet hyl - 1, 3- propan

R4 (C1-C8)-alkyl, benzyl;
R5 H, (C1-C6}-alkyi;
15

and the physiologically tolerated salts, solvates and physiologically functional

derivatives thereof.

Preferred compounds of the formula | are those in which

20
J R is H;
R1 is H, methyl, butyi, phenyl, phenoxy or CF;;
25 R2 is H, methyl, methoxy or CF3;

R1and R2 are together with the phenyl ring fused naphthyi:

R3 is ethyl or propy!;
30
R4 is methyi; and

di ol ), diethanol amine, |ysine or ethyl enedi ani ne.



25 Salts with a pharmaceutically unacceptabl e ani on such as, for exanple,
. trifluoroacetate |likew se belong wthin the framework of the invention as
useful intermediates for the preparation or purification of :
pharmaceutically acceptable salts and/or for use in nontherapeutic, for
exanple in vitro, applications. 30 The germ "physiol ogically functional
derivative" used herein refers to any physiologically tolerated
derivative of a conpound of the forrmula I of .the invention, for exanple
an ester,.which on ,adm nistration to a manmal such as, for exanple, a
human i 55abl e to'serm (directly or indirectly) a conpound of the formula |
or an active 4 netabolite thereof. Physiologically functional derivatives

al so include prodr u%z_ of the compounds of the invention, as described,
for exanfpleealkylnadicalsikiadiae substituentsiRnR1,AR2, 8, Rdldnd RO 9day B eithér &Taight-

Such prqgr met abolized in vivo to a conpound of the invention.
These pr%gaﬁﬂ%s&%aﬁgg%emel ves be active or not. The conpounds of the

i nventj on may al so exist in various pol ynorphous fornms, for exanple as
anor phous and crystalline polynorphous fornms. Al pol ynorphous fornms 10
of the doRFmRRINSE afrbe forpata ! GaMpsissR) Isast iwva centers cd mevwmetaf anthmay
I nventi : ki he t | | I erences to
- compousar ey eefhde A AR Th R podiod ot RiFUls T trers BlsrbE e e

f or nul afdrmasf thefoacémdicah oamemigndixtiresr pwel drantisalarat @iastersbmers and
physi ol unctional__ 15 derivyatives as described herein. Use This

ically f
i nventi E%SE%PQ%@'WU‘!X?W@?- The PFF’éQI% nventigg a]bthsﬁé?"?fﬁﬁﬁ% fereng ofthe
thei riop 28mpRanaBGEHd fb?flnufaoﬂﬁ‘?@sé'i&ﬂﬁeﬁéfd?ﬁ@:%e{ne’&é’%%nét% gggﬂg ngg%g'?a@éR

receptor ligands of the invention are suitable as nodula
r ecept oevertfingt eypressly described in some cases.

Pharmaceutically acceptable salts are, because their solubility in water is greater than
that of the initial or basic compounds, particularly suitable for medical applications.
15 These salts must have a pharmaceutically acceptable anion or cation. Suitable
pharmaceutically acceptable acid addition salts of the compounds of the invention are
salts of inorganic acids such as hydrochioric acid, hydrobromic, phosphoric,
metaphosphoric, nitric and sulfuric acid, and of organic acids such as, for example,
acetic acid, benzenesulfonic, benzoic, citric, ethanesuifonic., fumaric, gluconic, glycolic,
20 isethionic, lactic, lactobionic, maleic, malic, methanesulfonic,  succinic,
| p-toluenesuifonic and tartaric acid. Suitable pharmaceutically acceptable basic salts
) are ammonium salts, alkali metal saits (such as sodium and potassium salts), alkaiine
earth metal salts (such as magnesium and calcium saits), trometamol (2-amino-2-
hydroxymethyl-1,3-propanediol), diethanolamine, lysine or ethylenediamine.
25
Salts with a pharmaceutically unacceptable anion such as, for example,
triffucroacetate likewise belong within the framework of the invention as useful
intermediates for the preparation or purification of pharmaceutically acceptabie salts
and/or for use in nontherapeutic, for example in vitro, applications.

The term “physiologically functional derivative” used herein refers to any
physiologically tolerated derivative of a compound of the formula | of the invention, for
example an ester, which on administration to a mammal such as, for- example, a
human is able to form (directly or indirectly) a compound of the formula | or an active



Per oxi some proliferator-activated receptors (PPAR) are transcription

. factors which can be activated by |igands and belong to the class of

nucl ear hornone receptors. There are three PPAR isoforns, PPARal pha,
PPARgamma and PPARdel ta, which are 25 encoded by different genes
(Peroxisone proliferator-activated receptor (PPAR): structure, nmechani sns
of activation and diverse functions: Mftojim K, Cell Struct Funct., 1993
Cct, 18(5), 267-77). Two variants of PPARgamma exi st, PPARgammat and
gamma2, which are the result of an alternative use of pronoters and

di f f er emtetabolitR¥ersdfi cing (Vidal-Puig et al. J. 30 din. Invest.,

97: 2553- 2561, 1996). Different PPAR receptors have different tissue

di stribution and nodul ate different physiol ogical functions. The PPAR

r ecept oFiypiotngicallykiynctiohal derivaiives es@smpeieds poddrube ofethsl @irhpoureds af lies ge

b o . i £l
er uci al @#ﬁ@ﬁf%&%ﬁ%?ﬁ* Exaitbler I B SHRESeHIT i bhaled RUTTAERS o
exanpl® 2/ HHARBUGh Prediciept eats bel amptabolizagont Wve tpaa tcompaund 65 thee gemttionn

of fatt Yhagé Grédiiahthayp tHePisdvdiOBE BbldIoPREADOI Ismin the liver, while
PPARgarnma i s crucially involved for exanple in regul ati ng adi pose cel |

differentiation. 5 |In addition, however, PPAR receptors are also involved

\iAE_ t Ee Tagutahpounds oféiny imidition mhyﬁélsbdeist&hd\FHrmSpS@rmo}%ﬁdu#jf%rﬁ}sﬁ ese
ich a r e ; [ rate or, lipid nmetabolism

The act %g?'?@reog s @ﬁﬁ@@gg{?%ﬁ’g@@ﬁ 8P§’%}(§'ﬁn%lés ??'FB?:ﬁJI'%{ Bglywr‘aé‘?li'%ﬁc@ms

f at t yl Oaef the, compeyndsact thedeyention halsngmithiny thetfearewodnpicthe dsverdion srad gieng

ext ent Sg finfher SFRERBE tHEMKY ibout functions, physiological effect and
pat hophysi ol ogy, see: Jo}eﬁléﬁ?rger et al., Annu. Rev. Med., 2002, 53, 409 -

435; Tinothy Wlson et al., J. Med. Chem, 2000, Vol. 43, No. 4, 527-550;
St even Kllirefseneds tca:"c?mﬁg?m) qugrdémém’ Fﬁﬁeinfaﬁep 1e|fe5{§@ c%ﬁ?yogﬁd(%}héf the
present .| ion,re s_to co nds ormul.a.l suyitable for,
modul at T°H'S‘Yﬁi 2 deseribed; ROV A%e:"e%%[?r &Pi",af%% G8¢i %TmsiPLf?Qiea‘L)t fungtiopaby
PPARdISpterivatirePRERIgaTnibed heegiandi ng on the nodul ation profile, the
conpounds of the fornula | are suitable for -

Use

This invention relates further to the use of compounds of the formulae | and their
20 phamaceutical compositions as PPAR receptor ligands. The PPAR receptor ligands of
the invention are suitable as modulators of PPAR receptor activity. '
Peroxisome proliferator-activated receptors (PPAR) are transcription factors which can
be activated by ligands and belong to the class of nuclear hormone receptors. There
) are three PPAR isoforms, PPARaipha, PPARgarhma and PPARdelta, which are
25 encoded by different genes (Peroxisome proliferator—acﬁvated receptor (PPAR):
structure, mechanisms of activation and diverse functions: Motojima K, Cell Struct
Funct., 1993 Oct, 18(5), 267-77). |
Two variants of PPARgamma exist, PPARgammaq and gammap, which are the resuit
of an alternative use of promoters and differential mRNA splicing (Vidal-Puig et al. J.
30 Clin. Invest., 97:2553-2561, 1896). Different PPAR receptors have different tissue
distribution and modulate different physiclogical functions. The PPAR receptors play a
key role in various aspects of the regulation of a large number of genes, the products
of which genes are directly or indirectly crucially involved in lipid and carbohydrate
metabolism. Thus, for example, PPARalpha receptors play an important part in the
35 reguilation of fatty acid catabolism or lipoprotein metabolism in the liver, while
PPARgamma is crucially involved for example in regulating adipose cell differentiation.



the treatnent, control and prophylaxis of the indications described
hereinafter, and for a nunber of other pharmaceutical applications
connected thereto (see, for exanple, Joel Berger et al., Annu. Rev. Med.,
2002, 53, 409 - 435; Tinmothy Wlson et al. J. Med. 15 Chem, 2000, Vol.
43, No. 4, 527-550; Steven Kliewer et alL., Recent Prog Horm Res. 2001;
56: 239-63; Jean-Charles Fruchart, Bart¥Staels and Patrick Duriez: PPARS,
Met abol i c Di sease and Arteriosclerosis, Pharnacol ogi cal Research, Vol. 44,
No. 5, 2001; Sander Kersten, Beatrice Desvergne & Walter Wahli: Rol es of

?PARS i ﬁi@@tibﬂ%h hcﬁﬁ?{efﬂ E’g’gﬁ%cged%ffé@%[)rﬁ\&lto ﬂ?@lve%gﬂw r@@%ﬁﬁioi Bﬁ?ﬁy@lﬁért
orra, Gulia netti rol.i ne, Duval .. .Jean- Charl es. Ffuchart an r
Snel . PREOROEA BSibbapese, MUTINGotaRE athi?Eatin ik, ShegiM GoRREChRD Fiha
cont r ol carbobydrate aor ﬁpichequoiiQJT.rTI@iactMtpimfod!iffe?eﬂﬁ PBAR, reteEptaitsdran dbe
Co Ly - - or
o aoont [Rdalatedissy {ARGUS FanPBES" R i HEHAINES Sid SDREHE HdIiBhuRIKHd

util i Pa¥ayinadissdenrter sFor releyantideviews wab@i funaiions, mbysisiegicd) ieffechvand ed

2. Di abghipephpibicgys se@sRRel @érgelt wheai2 Ahaheey: Mé! Lz@bQ? 53?364%@/%%& on

of the T30 tEeg(Hﬁsloae assoc?l t d%ehrg.r- h &%Wul ar gsq%ﬁy(_: s in thi Sere

connect il BPtRY ¥Vilson gtal of em., Ve » NGy 4 R€6r390: dayan Kijewer et

i npr oveakrRecant frog dtornt Beer, 2004, 56 32839-68( ot ecti on of the pancreatic 9

bysi i pi SE P o elen RLGBhaHALE B fitor ket dReBic oy Snadrting the

cor ordr gctivitiref BPAEhsecepterse mspesiadyithe attiily defr BPARa]phes padi RPARganuse.

Eﬁgt f gﬁbge\ﬁéﬁéih' aq@crt?g}esﬁ'{b%h?ét% MY tRE oSG idsCot thE%oRMuREary slTRLe 3br

the treagtment, control and prophylaxis of the indications described hereinafter, and for

a number of other pharmaceutical applications connected thereto (see, for example,

Joel Berger et al., Annu. Rev. Med., 2002, 53, 409 — 435; Timothy Wilson et al. J. Med.

15 Chem., 2000, Vol. 43, No. 4, 527—550; Steven Kiiewer et al., Recent Prog Horm Res.
2001, 56: 239-63; Jean-Charies Fruchart, Bart Staels and Patrick Duriez: PPARS,
Metabolic Disease and Arteriosclerosis, Pharmacological Research, Vol. 44, No. 5,
2001; Sander Kersten, Beatrice Desvergne & Walter Wahii: Roles of PPARs in health
and disease, NATURE, YOL 405, 25 MAY 2000; Ines Pineda Torra, Giulia Chinetti;

26 Caroline Duval, Jean-Charies Fruchart and Bart Staels: Peroxisorme proliferator-
activated receptors: from transcriptional control to clinical practice, Curr Opin Lipidol
12: 2001, 245-254). '

Compounds of this type are particularly suitable for the treatment and/or prevention of
25
1. - disorders of fatty acid metabolism and glucose utilization disorders
- disorders in which insulin resistance is invoived

2. Diabetes mellitus, especially type 2 diabetes, including the prevention of the

30 sequelae associated therewith.

Particular aspects in this connection are

- hyperglycemia,

- improvement in insulin resistance,

- improvement in glucose folerance,
35 - protection of the pancreatic & cells

- prevention of macro- and microvascular disorders



5 - high plasma triglyceride concentrations, high postprandial plasma
triglyceride concentrations, - |ow HDL chol esterol concentration - | ow
ApoA | i poprotein concentrations - high LDL chol esterol concentrations 10
- small dense LDL chol esterol particles - high ApoB |ipoprotein
concentrations 4. Various other conditigns which may be associated with

the nmetabolic syndrone, such as: 15 - ©Obesity (excess weight), including
central obesity - thronboses, hypercoagul abl e and, prothronbotic stages
(arterial and venous) - high blood pressure - heart failure such as, for

exanmpl e (but not restricted thereto), following nyocardial infarction,
hypertensiye heart. di sease.or cardi o pat 20 5. Further disarders or
Conai ¢ anYIBRRrAS SR Bl d N e RIRGRfyr Fraripie Ahgschrsds. Coronary
di f f er ent itearbdissaee] cembredasculat disomers etasespenialy trsef (ut extpbirictdut
not res?“tﬁé?eﬂg)[\k}ﬁ&:ﬁta%’ hafaciaied b@ShSh‘??ﬁ&e‘d}%&%ﬂ&iﬁ gdgpectoris or
myocardi al” rnfarctiron, stroke -"vascul ar restenosi’s of Teocclusion -
chronisc i nf | highap@sina Gigycafidse aeresnimtionas higho posipsandial pasoran tighitarids e
and ul cer at i ¥gn&stitdiiopspancreatitis other inflammtory states 30

retinopath di e cell tynors | mat ous carci nomas such as, for
exalr‘rpl g, r%@)@%ﬁbinggoﬁestemq concentrgtioon

- low ApcA lipoprotein concentrations
- high LDL cholesterol concentrations
10 - small dense LDL cholesterol particles
B - high ApoB lipoprotein concentrations

4. Various other conditions which may be associated with the metabolic syndrome,
such as:
15 - obesity (excess weight}, including central obesity
- thromboses, hypercoagulable and prothrombotic stages (arteriai and venous)
- high blood pressure
- heart failure such as, for example (but not restricted thereto), following
myocardial infarction, hyperiensive heart disease or cardiomyopathy
20 '
5. Further disorders or conditions in which for example inflammatory reactions or cell
differentiation are involved:
- atherosclerosis such as, for example (but not restricted thereto), coronary
) sclerosis including angina pectoris or myocardial infarction, stroke
25 - vascular restenosis or reocclusion
- chronic inflammatory bowel diseases such as, for example, Crohn's disease
and ulcerative colitis
- . pancreatitis
- other inflammatory states
30 - retinopathy
- adipose cell tumors
- lipomatous carcinomas such as, for example, liposarcomas
- solid tumors and neoplasms such as, for example (but not restricted thereto),
carcinomas of the gastrointestinal tract, of the liver, of the biliary tract and of the
35 pancreas, -endocrine tumors, carcinomas of the lungs, of the kidneys and the
urinary tract, of the genital tract, prostate carcinomas etc.



solid tunors and neopl asns such as, for exanple (but not restricted
_thereto), carcinomas of the gastrointestinal tract, of the liver, of the
biliary tract and of the 35 pancreas, endocrine tunors, carcinonas of the
| ungs, of the kidneys and the wurinary tract, of the genital tract,
prostate carcinomas etc. 7 acute and c?roni c nyeloproliferative disorders
and | ynphonmas angi ogenesi s neur odegenefative disorders Al zheiner's
disease 5 - nultiple sclerosis Parkinson's disease erythenat o- squanpus
der mat oses such as, for exanple, psoriasis acne vulgaris other skin

di sorders andcdiy amd ohreaicrlyeloprdifer=aive didorabrsasmd cgthgsl by 10 PPAR -

eczemas and %ﬁ k%gﬁr [titis - dermatitis such as, for exanple, seborrheic
dermatitis o § d8Pmatitis - keratitis and keratoses such as, for

exanpl e, seboeutmslagekeraiivesdisordeeni | e  keratoses, actinic keratosis,

phot o- i nduced ke ALPs gRQsckeratosis follicularis 15 - kel oids and kel oid
prophyl axis - warts, incl ugi ng condyl omata or condyl omata acum nata -

human papii | BHEtRIE S&lerP$PV) i nfections such as, for exanple, venereal

warts, VvirabPandréSn'sdelaaas, for exanple, nolluscum contagi osum
for_exanple, lichen planus 20 -

ki canoer SOBREREI-PErBR LR GPEN SRS SLERIR. (K SEPRU PSR Ehomas. or
cut aneous -T- aehé¢ vUlgapgbomas - | ocal i zed beni gn epidermal tunors such as,
for exanple, el ali8qefi%8ders and dermatological conditions which are modulated by
10 PPAR | |
- eczemas and neurodermatitis
- dermatitis such as, for exampie, seborrheic dermatitis or photodermatitis
- keratitis and keratoses such as, for example, seborrheic keratoses, senile
keratoses, actinic keratosis, phbto-induced keratoses or keratosis follicularis
15 - Keloids and keloid prophylaxis
- warts, including condylomata or condylomata acuminata
- human papiiloma viral (HPV) infections such as, for example, venereal warts,
viral warts such as, for example, molluscum contagiosum, leukoplakia
- papular dermatoses such as, for example, lichen planus '
20 - skin cancer such as, for 'exampie, basal-cell carcinomas, melanomas or
cutaneous T-cell ymphomas
- localized benign epidermal fumors such as, for example, keratoderma,
epidermal naevi
) - chilblains
25 - high blood pressure
- syndrome X
- polycystic ovary syndrome (PCOS)
- asthma
- osteocarthritis
30 -~ lupus erythematosus (LE) or inflammatory rheumatic disorders such as, for
exampie, rheumatoid arthritis
- vasculitis '
- wasting (cachexia)
- gout
35 - ischemia/reperfusion syndrome
- acute respiratory distress syndrome (ARDS)



epi dermal naevi - chilblains 25 - high blood pressure - syndrome X -

~ polycystic ovary syndrome (PCOS) - asthma - osteoarthritis 30 - |upus
erythematosus (LE) or inflammatory rheumatic disorders such as, for
exanple, rheumatoid arthritis - vasculitis - wasting (cachexia) - gout 35

- ischem a/reperfusion syndrome - acute,respiratory distress syndrone
(ARDS) 8 Fornulations The anount of a §onpound of fornmula | necessary to
achieve the desired biological 5 effect depends on a nunber of factors,
for exanple the specific conpound chosen, the intended use, the node of
adm nistration and the clinical condition of the patient. The daily dose

I s genery| ﬁ ége range from0.001 ng to 100 ng (typically of 0.01 ng
and SOF% é ° y and per kil ogram of bodywei ght, for exanple 0.1-10

ng/ kg/ day. An intravenous dose nay be, for exanple, in the range from

0.001 ”?hb%r%%nf"’@f Egcor@‘)”t'luﬁm s Iéq'ﬁéaééls}ﬁai{g/et a%fﬂ ?v%ttl‘?é o ﬁ‘éd'!ﬂgl‘é@\c%n

of 10 ng per ogram an per FUST on
sol ut |5oﬁ§e%¢eﬁ*?f€geo My ghdgctebnifar axample the sppriic qqnmﬁurrd ahorgn, ¢hel0
g, tymrﬁ@hdiéfd fuéénih'e madéqaflélanamsttr@gbn Mard !He' &IRdical télb\F}Hit@nQﬁStﬁé ﬁ?ﬁbénjzr The
ampoul odef o g AL 'y ehedrom 5907 endiinnBS g Gupitdhg ot B oo
and si ngDengloper daynandipeoksiogtdne of bodywetght for example 0.1-10 mg/kg/day. An
intravenous dose may be, for example, in the range from 0.001 mg to 1.0 mg/kg, which
10 can suitably be administered as infusion of 10 ng to 100 ng per kilogram and per
minute. Suitable infusion sclutions for these purpcses may contain, for exampie, from
0.1 ng to 10 mg, typically from 1 ng to 10 mg, per milliliter. Single doses may contain,
for example, from 1 mg to 10 g of the active ingredient. Thus, ampoules for injections
may contain, for example, from 1 mg to 100 mg, and single-dose formulations which
15 can be administered orally, such as, for example, capsules or tablets, may contain, for
example, from 0.05 to 1000 mg, typically from 0.5 to 600 mg. For the therapy of the
abovementioned conditions, the compounds of formula | may be used as the
compound itself, but they are preferably in the form of a pharmaceutical composition
with an acceptable carrier. The carrier must, of course, be acceptable in the sense that
20 it is compatible with the other ingredients of the composition and is not harmful fo the
patient's heaith. The carrier may be a solid or a liquid or both and is preferably
formulated with the compound as a singie dose, for example as a tablet, which may
contain from 0.05% to 95% by weight of the active ingredient. Other pharmaceutically
} active substances may likewise be present, including other compounds of formula 1.
25 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 excipients.

Pharmaceuticai compuositions of the invention are those suitable for oral, rectal, topical,
30 peroral (for example sublingual) and parenteral (for example subcutaneous,
intramuscular, intradermail or intravenous) administration, although the most suitable
mode of administration depends in each individual case on the nature and severity of
the condition to be treated and on the nature of the compound of formula | used in
each case. Coated formulations and coated slow-release formulations also belong
35 within the framework of the invention. Preference is given to acid- and gastric juice-
resistant formulations. Suitable coatings resistant to gastric juice comprise cellulose



15 can be administered orally, such as, for exanple, capsules or tablets,
may contain, for exanple, fromO0.05 to 1000 ng, typically fromO0.5 to 600
ng. For the therapy of the abovenentioned conditions, the conpounds of
formula | nay be used as the conpound itself, but they are preferably in
the formof a pharmaceutical conposition wth an acceptable carrier. The
carrier nust, of course, be acceptable Yn the sense that 20 it is
conpatible with the other ingredients of the conposition and is not

harnful to the patient's health. The carrier nmay be a solid or a liquid
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example a powder or granules, where appropriate mixed with a binder, glidant, inert

diluent and/or one (or more) surface-active/dispersing agents in a suitable machine.
Moided tablets can be produced by molding the compound, which is in powder form
20 and is moistened with an inert liquid diiuent, in a suitable machine.

Pharmaceutical compositions which are suitable for peroral (subiingual) administration

comprise suckable tablets which contain a compound of formula | with a flavoring,

J normally sucrose and gum arabic or tragacanth, and pastilles which comprise the
25 compound in an inert base such as gelatin and glycero! or sucrose and gum arabic.

Pharmaceutical compositions suitable for parenieral administration comprise
preferably sterile agueous preparations of a compound of formulal, which are
preferably isotonic with the blood of the intended recipient. These preparations are
30 preferably administered intravenously, although administration may also take place by
subcutaneous, intramuscular or intradermal injection. These preparations can
preferably be produced by mixing the compound with water and making the resulting
solution sterile and isotonic with blood. Injectable compositions of the inventioh
generally contain from 0.1 to 5% by weight of the active compound.
35 '
Pharmaceutical compositions suitable for rectal administration are preferably in the



granul es, as solution or suspension in an aqueous or nonaqueous |iquid; or
as an oil- in-water or water-in-oil enulsion. These conpositions may, as
al ready nentioned, be prepared by any suitable pharnaceutical nethod

whi ch includes a step in which the 10 active ingredient and the carrier
(whi ch may. consi st of one or nore additional ingredients) are brought
Into contact. The conpositions are genépally produced by uniform and
honobgeneous m xi ng of the active ingredient with a liquid and/or finely
divided solid carrier, after which the product is shaped if necessary.
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of the ac
is for the actlve ingredient to be released by electrotransport or iontophoresis as

described, for example, in Pharmaceuticai Research, 2(6): 318(1986)

20 The compounds of the formula | are distinguished by favorable effects on metabolic
disorders. They béneﬁcially influence lipid and sugar metabolism, in particular they
lower the triglyceride level and are suitable for the prevention and treatment of type Il
diabetes and arteriosclerosis and the diverse sequeiae thereof.

25 Combinations with other medicaments

The compounds of the invention can be administered alone or in combination with cne
or more further pharmacologically active substances which have, for example,
favorable effects on metabolic disturbances or disorders frequently asscciated
30 therewith. Exampies of such medicaments are
1. medicaments which lower blood glucose, antidiabetics,
2. active ingredients for the treaiment of dyslipidemias,
antiatherosclerotic medicaments,
antiobesity agents,
antiinflammatory active ingredients
active ingredients for the treatment of malignant tumors

35

A



Phar maceuti cal conpositions suitable for rectal administration are
~preferably in the 10 form of single-dose suppositories. These can be
produced by m xi ng a conpound of the formula I with one or nore
conventional solid carriers, for exanple cocoa butter, and shaping the
resulting m xture. 5 Pharnaceuti cal congositions suitabl e for topical use
on the skin are preferably in the form'of ointnent, cream |otion, paste,
spray, aerosol or oil. Carriers which can be used are petrol atum
| anol i n, pol yethyl ene glycols, alcohols and conbi nati ons of two or nore

of these subsgh#ittembolitachd ingeediggtsedi ent is generally present in a
concentratjon of .fromO.1 tgo 15% by wei.ght of the conposition, for
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di ssol ved 15 and/or dispersed in an adhesive or dispersed in a polynmer. A
sui tabl e active ingredienf .concentration, is_about 1%to 35% preferably
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prevention and treatnen di abet es eriosclerosis and the
di verse sequel ae thereof. 25 Conbinations with other nedi canents The

conpoungsafipidd@hichvaay beméestibrieel a&m ni stered al one or in conbination
with one or nore further pharmacol ogically active substances whi ch have,

for exanple, favorable effects on netabolic disturbances or disorders
f r equénAhtidiabstics at ed

Suitable antidiabetics are disclosed for example in the Rote Liste 2001, chapter 12 or
in the USP Dictionary of USAN and International Drug Names, US Pharmacopeia,
Rockville 2003. Antidiabetics include all insulins and insulin derivatives such 'as, for
20 exampie, Lantus® (see www.lantus.com) or Apidra®, and other fast-acting insulins
(see US 6,221,633), GLP-1 receptor modulators as described in WO 01/04146 or else,
for example, those disclosed in WO 88/08871 of Novo Nordisk A/S.
The orally effective hypoglycemic active ingredients include, preferably, sulfonylureas,
) biguanidines, meglitinides, oxadiazolidinediones, thiazolidinediones, glucosidase
25 inhibitors, glucagon éntagonists, oral GLP-1 agonists, DPP-IV inhibitors, potassium
channel openers such as, for example, those disclosed in WO 97/26265 and
WO 89/03861, insulin sensitizers, inhibitors of liver enzymes involved in the stimulation
of giuconeogenesis and/or glycogenolysis, modulators of glucose uptake, compounds
which alter lipid metabolism and lead to a change in the blood lipid composition,
30 compounds which reduce food intake or food absorpiion, PPAR and PXR modulators
and active ingredients which act on the ATP-dependent potassium channel of the beta
cells.

In one embodiment of the invention, the compounds of the formula | are administered
35 in combination with insulin. :
In one embodiment of the invention, the compounds of the formula | are in combination



30 therewith. Exanples of such nedicanents are 1. nedicanents which | owner
bl ood gl ucose, antidiabetics, 2. active ingredients for the treatnent of
dyslipidem as, 3. antiatherosclerotic nedicanents, 4. antiobesity agents,
35 5. antiinflammatory active ingredients 6. active ingredients for the
treatnent of malignant tunors 11 7. an | thronbotic active ingredients 8.
active ingredients for the treatnent of'“high blood pressure 9. active
ingredients for the treatnment of heart failure and 14. active ingredients
for the treatnment and/or prevention of conplications caused 5 by diabetes
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with a biguanide such as, for exampie, metformin.

fn a further embodiment, the compounds of the formula | are administered in
15 combination with a meglitinide such as, for example, repaglinide.
In one embodiment, the compounds of the formula | are administered in combination
with a thiazolidinedione such as, for example, ciglitazone, pioglitazone, rosiglitazone or
the compounds disclosed in WO 97/41097 of Dr. Reddy's Research Foundation, in
particular 5-[[4-[(3,4-dihydro-3-methyl-4-oxo-2-quinazolinyimethoxylphenyllmethyl]-2 4-
20 thiazolidinedione.
In one embodiment, the compounds of the formula | are in combination with a DPPIV
inhibitor as described, for example, in WO098/19998, W099/61431, WQ99/67278,
_ WOQ0/67279, WOO01/72290, WO 02/38541, WO03/040174, in particular P 93/01 (1-
) cyclopentyl-s-methy!~1-oxo-2-pehtanammonium chioride), P-31/88, LAF237 (1-[23-
25 hydroxyadamant-1-ylamino)acetyf]pyrrolidine-2-(S)-carbonitrite), T7S021 ((2S, 4S)4-
fluoro-1-{[(2-hydroxy-1,1-dimethylethyl)aminclacetyllpyrrolidine-2-carbonitrile
monobenzenesulionate).

in one embodiment of the invention, the compounds of the formula | are administersd
30 in combination with a PPARgamma agonist such as, for example, rosiglitazone,
pioglitazone.

In one embodiment, the compounds of the formula | are administered in combination
with compounds with an inhibitory effect on SGLT-1 and/or 2, as disclosed directly or
35 indirectly for example in WO 2004/007517, WO 2004/052902 and WO 2004/052903.



bi guani di nes, neglitinides, oxadiazolidinedi ones, thiazolidinediones,

~glucosidase 25 inhibitors, glucagon antagonists, oral G.P-1 agonists,
DPP-1V inhibitors, potassium channel openers such as, for exanple, those

di scl osed in WD 97/ 26265 and WO 99/03861, insulin sensitizers, inhibitors
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gllbenccﬂﬁﬁﬁﬁm §1S- pi zi de or gllneplrlde. I n one enbodi ment, the compounds
of the formula | are adm nistered in conbination wth an active

i ngr edi h ts on the ATP-dependent potassium channel of the beta
cells, EE%%WE§EM#§ exanpl e, tol butam de, glibenclam de, glipizide,

glingdi ride or 10 repaglinide. In one enbodi nent, the conpounds of the

formul a t |
ol 21 ofe SrAEAeRt Bf i R Rl ibolhcd Pl BHADRE B el
| are alhFfambingten with ars W%%wwtaﬁ% hnlaibrtegswh ifsdovesiatinadiuvastatin,
exanpl epravaBadin BinflRstatin, ivastatin, itavastatin, atorvastatin, rosuvastatin.

15 In one embodiment of the invention, the compounds of the formula | are administered
in combination with a bile acid absorption inhibitor (see, for example, US 6,245,744,
US 6,221,897, US 6,277,831, EP 0683 773, EP 0683 774).

In one embodiment of the invention, the compounds of the formula | are administered
20 in combination with a polymeric bile acid adsorbent such as, for example, '
cholestyramine, colesevelam.

In one embodiment of the invention, the compounds of the formula | are administered
) in combination with a cholesterol absorption inhibitor as described for example in
25 WO 0250027, or ezetimibe, tigueside, pamagqueside.

~ In one embodiment of the invention, the compounds of the formula | are administered
in combination with an LDL receptor inducer (see, for example, US 6,342,512).

30 in one embodiment, the compounds of the formuia | are administered in combination
with buiking agents, preferably insoluble bulking agents (see, for example,
carob/Caromax® (Zunft H J; et al., Carob pulp preparation for treatment of
hypercholesterolemia, ADVANCES IN THERAPY (2001 Sep-Oct), 18(5), 230-8).
Caromax is a carob-containing product from Nutrinova, Nutrition Specialties & Food

35 Ingredients GmbH, Industriepark Hochst, 65926 Frankfurt/Main)). Combination with
Caromax® is possible in one preparation or by separate administration of compounds



I n one enbodi nent, the conpounds of the formula | are admnistered in
conbination wth a thiazolidinedione such as, for example, ciglitazone,
pi oglitazone, rosiglitazone or the conpounds disclosed in WO 97/41097 of
Dr. Reddy's Research Foundation, in particular

5-[[4-[ (3, 4-di hydr o- 3- net hyl - 4- oxo- 2- qﬁénazol i nyl met hoxy] phenyl ] net hyl ] -2,
4- 20 thiazolidinedione. In one enbodi the conpounds of the fornula |
are in conbination with a DPPIV inhibitor as described, for exanple, in
W98/ 19998, W99/ 61431, W99/67278, W99/67279, W01/ 72290, WD 02/ 38541,
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agoni st or exanpl e, ros I'tazone, pioglitazone. In one
enbodi nent, the conpounds of the forrrul al are admnistered in conbination
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15
In one embodiment of the invention, the compounds of the formula | are administered
in combination with a fibrate such as, for example, fencfibrate, gemfibrozil, ciofibrate,
bezafibrate.

20 In one embodiment of the invention, the compounds of the formula | are administered
in combination with nicotinic acid or niacin.

in one embodiment of the invention, the compounds of the formuia | are administered
) in combination with a CETP inhibitor, e.g. CP- 529, 414 (torcetrapib).
25
In one embodiment of the invention, the compounds of the formula | are administered
in combination with an ACAT inhibitor.

In one embodiment of the invention, the compounds of the formula | are administered
30 in combination with an MTP inhibitor such as, for example, implitapide.

In one embodiment of the invention, the compounds of the formula | are administered
in combination with an antioxidant.

35 In one embodiment of the invention, the compounds of the formula | are administered
in combination with a fipoprotein lipase inhibitor.



10 I n one enbodi nent of the invention, the conpounds of the fornmula |I are
adm nistered in conbination with an HM3CoA reductase inhibitor such as

~ lovastatin, fluvastatin, pravastatin, sinvastatin, ivastatin,

itavastatin, atorvastatin, rosuvastatin. 15 In one enbodi nent of the

I nvention, t he conpounds of the formula | are adninistered in combination

wth a b|Ie aci d absorption inhibitor (§%e for exanple, US 6,245,744, US

6, 221,897, US 6,277,831, EP 0683 773, EP 0683 774). In one enbodi ment of

t he invention, t he conpounds of the formula | are admi nistered 20 in

conbination with a polyneric bile acid adsorbent such as, for exanple
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0250027, or ezetimbe, tiqueside, panmaqueside. In one enbodi nent of the
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wi th bul' king agents, pre era y I NSO (ki ng agents (see, for
exanpl e, carob/Caromax(r) (Zunft HJ; et al., Carob pulp preparation for
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in the formof food products such as, for exanple, in bakery products or
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formula | are adm ni st
in combination with a hpase inhibitor such as, for example, orlistat.

15
In one embodiment, the further active ingredient is fenfluramine or dexfenfluramine.
In another embodiment, the further active ingredient is sibutramine.

In a further embodiment, the compounds of the formuia | are administered in
20 combination with CART modulators (see "Cocaine-amphetamine-regulated transcript
influences energy metabolism, anxiety and gastric emptying in mice" Asakawa, A, et
al., M.: Hormone and Metabolic Research (2001), 33(8), 554-558), NPY antagonists,
e.g. naphthalene-1-sulifonic acid {4-{(4-aminoquinazolin-2-ylamino)methyil-cyclohexyl-
) methyllamide hydrochioride (CGP 71683A)), MC4 agonists (e.g.. 1-amino-
25 1,2,3,4-tetrahydronaphthalene-2-carboxylic acid [2-(3a-benzyl-2-methyl-3-ox0-
2,3,3a,4,6,7-hexahydropyrazolol4, 3-clpyridin-5-yi)-1-(4-chlorophenyl)-2-oxoethyllamide;
(WO 01/91752)), orexin antagonists {eg. 1-(2-methylbenzoxazol-6-yi)-3-
[1,8]naphthyridin-4-ylurea hydrochloride (SB-334867-A)), H3 agonists (3-cyclohexyl-1-
(4,4-dimethyl-1,4,8,7-tetrahydroimidazoi4,5-c]pyridin-5-yl)propan-1-one oxaiic acid salt
30 (WO 00/63208)); TNF agonists, CRF antagonists (e.g. [2-methyl-9-(2 4 6-
~ trimethylphenyl)-9H-1,3,9-triazaflucren-4-yljdipropylamine (WO 00/66585)), CRF BP
antagonists (e.g. urocortin), urocortin agonists, B3 agonisis (e.g. 1-(4-chioro-
3-methanesulfonyimethylphenyl)-2-[2-(2, 3-dimethyl-1H-indol-8-yioxy)ethylamino]-
ethanol hydrochloride (WO 01/83451)), MSH (melanocyte-stimulating hormone)
35 agonists, CCK-A agonists (e.g. {2-[4-(4-chloro-2,5-dimethoxyphenyl)-5-(2-cyclohexyi-
ethyl)thiazol-2-ylcarbamoyl]-5,7-dimethylindol-1-yilacetic acid trifluoroacetic acid salt



in conbination with a PPARal pha agonist. In one enbodi nent of the

~invention, the conpounds of the formula | are adm nistered in conbination
with a m xed PPAR al pha/ ganma agoni st such as, for exanple, AZ 242 10

(Tesaglitazar, (S)-3-(4-[2-(4-nethanesul fonyl oxyphenyl)ethoxy] phenyl)-2

et hoxypropi oni ¢ acid), BMS 298585 y
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in WD 99/62872, WD 99/62871, WO 01/40171, WO 01/40169, W96/ 38428, WO
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in one embodiment of the invention, the further active ingredient is leptin.
15 _
In one embodiment, the further active ingredient is dexamphatamine, amphetamine,
mazindole or phentermine.
In one embodiment, the compounds of the formula | are as administered in
combination with medicaments having effects on the coronary circulation and the
20 vascular system, such as, for example, ACE inhibitors (e.g. ramipril), medicaments
which act on the angiotensin-renin systém, calcium antagonists, beta biockers efc.

In one embodiment, the compounds of the formula | are administered in combination
with medicaments having an antiinflammatory effect.
25 '
In one embodimént, the compounds' of the formula are administered in combination
with medicaments which are employed for cancer therapy and cancer prevention.

It will be appreciated that every suitable combination of the compounds of the invention

30 with one or more of the aforementioned compounds and optionaily one or more other
pharmacologically active substances is regarded as falling within the protection
conferred by the present invention.

The activity of the compounds was tested as foliows:
33
Determination of EC50 values of PPAR agonists in the cellular PPARalpha assay



in conbination with an ATP citrate lyase inhibitor. 5 In one enbodi ment of
~the invention, the conpounds of the formula | are adm nistered in
conbination with a squai ene synthetase inhibitor. In one enbodi ment of the
i nvention, the conmpounds of the fornula | are adm nistered in conbination
with a |ipoprotein(a) antagonist. 10 Aq%iobesity agents I n one enbodi nent
of the invention, the conpounds of the fornmula | are admnistered in
conmbi nation with a lipase inhibitor such as, for exanple, orlistat. 15 In
one enbodi nent, the further active ingredient is fenfluramne or
dexfenfluramne. 1In another enbodinent, the further active ingredient is
sibutra fﬂ& Q n a further enbodi nent, the conpounds of the fornula | are
admi ni st eréd'Sn 20 conbination with CART modul ators (see
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H- i ndol a&ivgted thie Sb R RMH Fasion protein and thereby bring about expression of the
IUCiferase reporter gene. The luciferase which is formed can be detected by means of

chemiluminescence via an appropriate substrate.
20 Construction of the cell line

The PPARalpha reporter cell line was prepared in two steps. Firstly, the luciferase
reporter element was constructed and stabily transfected into HEK cells. For this

) purpose, five binding sites of the yeast transcription factor GAL4 (in each case 5-
25 CGGAGTACTGTCCTCCGAG-3') were cloned in 5'-upstream of a 68 bp-long minimal
~ MMTV promoter (Genbank Accession #V01175). The  minimal MMTV promoter
section contains a CCAAT box and a TATA element in order to enable efficient
transcription by RNA polymerase 1l. The cloning and sequencing of the GAL4A-MMTV
construct took piace in analogy o the description of Sambrook J. et. al. (Molecular

30 cioning, Cold Spring Harbor Laboratory Press, 1989). Then the complete Photinus
pyralis luciferase gene (Genbank Accession # M15077) was cloned in 3'-downstream

of the GAL4-MMTV element. After sequencing, the luciferase reporier element
consisting of five GAL4 binding sites, MMTV promoter and luciferase gene was
subcloned info a plasmid which confers zeozin resistance in order to obtain the
35 plasmid pdeitaM-GAL4-Luc-Zeo. This vector was transfected into HEK cells in
accordance with the statements in Ausubel, F.M. et al. (Current protocols in molecular



et hanol hydrochl oride (WD 01/83451)), MSH (nel anocyte-stinul ati ng hornone)
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i nhibitors (e.g. dexfenfluramne), m xe sertoni nergi c and noradrenergic
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15 clone containing the Tuciferase reporter element. The finished PPARaipha reporter cell

line which contains a luciferase reporter element and constitutively expresses the
PPARalpha fusion protein (GR-GAL4-humanPPARaipha-LBD) was isclated by
selection with zeozin (0.5 mg/ml) and G418-{0.5 mg/ml).

20 Assay procedure

The activity of PPARalpha agonists is determined in a 3-day assay which is described
below:

25 Day 1
The PPARalphg reporter cell line is cultivated to 80% conﬂuence in DMEM medium
(# 41965-039, Invitrogen) which is mixed with the following additions: 10% cs-FCS
(fetal calf serum; # SH-30068.03, Hyclone), 0.5 mg/mi zeozin {# R250-01, Invitrogen),
0.5 mg/mi G418 (#10131-027, Invitrogen), 1% penicillin-streptomycin  solution
30 (#15140-122, Invitrogen) and 2mM L-gluteamine (# 25030-024, Invitrogen). The
cultivation takes place in standard cell culture botlles (# 353112, Becton Dickinson) in
a cell culture incubator at 37°C in the presence of 5% CO;. The 80%-confluent cells
are washed once with 15 ml of PBS (# 14190-094, Invitrogen), treated with 3 mi of
trypsin solution (# 25300-054, invitrogen) at 37°C for 2 min, taken up in 5 ml of the
35 DMEM medium described and counted in a cell counter. After dilution to
* 500 000 cells/ml, 35 000 cells are seeded in each well of a 96-well microtiter plate with



I n one enbodi ment, the conpounds of the fornula are admnistered in

conbi nation w th nedi caments which are enployed for cancer therapy and

" cancer prevention. It will be appreciated that every suitable conbination
of the compounds of the invention 30 with one or nore of the

af orenenti oned conpounds and optlonally one or nore other

phar macol ogi cally active substances is ﬁ%garded as falling within the
protection conferred by the present invention. The activity of the _
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reportepa&e}e line. It contains tw genetic elenents, a |luciferase
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remove by asplra ion, and the test substances diluted in medium are immediately
15 added to the cells. The dilution and addition of the substances is carried out by a robot
(Beckman FX}. The final volume of the test substances diluted in medium is 100 pi per
well of a 86-well microtiter plate. The DMSO concentration in the assay is less than
0.1% v/v in order {0 avoid cytotoxic effects of the solvent.
Each piate was charged with a standard PPARalpha agonist, which was likewise
20 diluted in 11 different concentrations, in order to demonstrate the functioning of the
assay in each individual plate. The assay plates are incubated in an incubator at 37°C

and 5% CQ> for 24 h.

/ Day 3
25 The PPARalpha reporter cells treated with the test substances are removed from the
incubator, and the medium is aspirated off. The ceils are lyzed by pipetting 50 pi of
Bright Glo reagent (from Promega) into each well of a 96-well microtiter plate. After
incubation at room temperaiure in the dark for 10 minutes, the microtiter plates are
measured in the luminometer (Tritux from Wallac). The measuring time for each well of
30 a microtiter plate is 1 sec.

Evaluation
The raw data from the luminometer are transferred into a Microsoft Excel file. Dose-

35 effect plots and EC50 values of PPAR agonists are calculated using the XL.Fit
program as specified by the manufacturer (IDBS).



The PPARal pha reporter cell line was prepared in two steps. Firstly, the
~luciferase reporter elenent was constructed and stably transfected into
HEK cells. For this purpose, five binding sites of the yeast
transcription factor GAL4 (in each case 5 25 CGGAGTACTGICCTCCGAG 3') were
cloned in 5 -upstreamof a 68 by-long minimal MMIV pronoter (Genbank
Accession # V01175). The m ni mal MMIV noter section contains a CCAAT
box and a TATA elenent in order to enable efficient transcription by RNA
pol ynerase 1. The cloning and sequenci ng of the GAL4- MMTV construct took
pl ace in analogy to the description of Sanbrook J. et. at (Ml ecular 30
cloning, Cold Spring Harbor Laboratory Press, 1989). Then the conplete
Photinus pyralis luciferase gene (Genbank Accession # ML5077) was cl oned

in 3 - ddetermasaion of B050GAItedPPRAR@ bnis iretheSesIUdaE PPARGEMMa
| uci ferase reporter elenent consisting of five GAL4 binding sites, MMIV

prom)teraséﬁéf | uci ferase gene was subcloned into a plasm d which confers
zeozingresistance in order to obtain the 35 plasmd pdeltaM GAL4- Luc- Zeo.
This vector was transfected into HEK cells in accordance with the

st at emefirincipie Ausubel, F.M et al. (Current protocols in nolecular 18

bi ol ogy, Vol. 1-3, John Wley & Sons, Inc., 1995). Then zeozi n-contai ni ng
medium (0.5 ng/m ) was used to select a suitable stable cell clone which

showed vefrdndigt trAnstatticef<2esiie 'énﬂfl%{&ét? td Y6ichAlRSBe@Nalar PP RSSO
step, the PPARal Igha fusion Er otein GAL4- humanPPARal pha-LBD)™ 5 was

i nt r odu@etvinheoPPAR agattiste. it és bamd)na toe vee icheducifesasa reporienpiassid

ol ucoftb(HPLES A eRaA e T Rah b 1 AREEEThA Ll Sl (Foriad tiiae

CDNA setuirmRRERGEMreL B, I%t!ﬁﬁlaiﬁmd!s M trahsiehiie trdAsREtdd lﬁft‘ﬁﬁﬁhiéh' on
factor GAL4 (Genbank Accession P04386). The cDNA of the gand bi ndi ng

domai n §MANKeN 'ﬁlﬂf’d}?ymﬂﬁél"%c?i@ée-ﬁﬁ@"ﬁ I@émm@xa@ﬁﬁngngle‘ﬁm@ qfdh@enbank
T s i ARSI KB ALEDY it NS S B RBRS o6
the reporter plasmid. In the presence of a PPARgamma-active ligand, the activated
15 fusion protein GAL4-humanPPARgammalBD induces exbression of the luciferase
reporter gene, which can be detected in the form of a chemiluminescence signal after
addition of a luciferase substrate. As a difference from the stably transfected
PPARalpha reporter cell fine, in the cellular PPARgamma assay the two compcenents
(luciferase reporter plasmid and PPARgamma expression plasmid) are transiently
20 transfected into HEK cells because stable and permanent expression of the

)i PPARgamma fusion protein is cytotoxic.
Construction of the plasmids

25 The luciferase reporter plasmid pGL3basic-5xGAL4-TK is based on the vector
pGL3basic from Promega. The reporter plasmid is prepared by cloning five binding
sites of the yeast transcription factor GAL4 (each binding site with the sequence
5-CTCGGAGGACAGTACTCCG-3"), together with a 160 bp-iong thymidine kinase
promoter section (Genbank Accession # AF027128) 5 -upstream into pGL3basic. 3'-

30 downstream of the thymidine kinase promoter is the complete luciferase gene from
Photinus pyralis (Genbank Accession # M15077), which is already a constituent of the
plasmid pGL3basic used. The cloning and éequencing of the reporter plasmid



subcl oned into the plasmd pcDNA3 (fromlnvitrogen) in order to enable
constitutive expression therein by the cytonegal ovirus pronoter. This
plasmid was |linearized with a restriction endonucl ease and stably
transfected into the previously described cell 15 clone containing the

| uci ferase reporter elenent. The finished PPARal pha reporter cell line
whi ch contains a luciferase reporter el*€nment and constitutively expresses
t he PPARal pha fusion protein (GR GAL4- hunanPPARal pha-LBD) was i sol ated by
sel ection with zeozin (0.5 ng/m ) and 418 (0.5 ng/n). 20 Assay procedure
The act pGELSpasic-FHEMRA-giatol cnham & ami@@y to criptian 3 Sapbassiay. @hiath i s

descri b ARa ont er line is cultivated
to 80% @ﬂﬂ#ﬁ@g\é@orﬁ% %ﬂﬂ%ﬁ] tgngﬁrqsﬁv %%)gen) which is m xed
with t hﬂfhécﬁﬁ’mg@@m@ékﬁreg@i%n ﬂ@%@pfmSAs(@AWhLm@éﬁPMRg%nvaLsD was
SH- 30068. 03, Hécl one) 5 nmg/m zeozin (# R250-01, Invitrogen), 0.5

my/ M CRrEPared Ifisqumg e Ppbﬁ’eﬁ‘?dmgff@’b@ﬁmﬂ a¢ifs 1st47%pt hayeast sol uti on
30 (# seBafSeridon et A AU ABM ] H YeRaae) g Bl peonas

| nvi t rogen cul t1 va ace I n standard ce

(# 3531ym Bedtrogem &’ kaicmmt)eam of H‘ie:ejrﬂomegatmmﬂﬂsu prouiptoSubbedidntiy) thée
ed once with 15 nl of

presenc f 50/ 0% conf | are S
 PBS (# G0 %PH% fﬁ@%?ﬁ*)omaf?zla@ébﬂ%h@ﬁﬂ P\éx?aAﬁewasq BRIt EHN#
25300-0 I e 5 . h
25300 O8Ace 192 4TSS Siei5 B 00D 8- o RERCR L ONREIERDY
cel | s/ ntiomal wes clareds Cloning eedequencinghofitbe IPRARgaratanetpression cpﬂas;ra'rd

pl at l.ear ¢ bas # 361 rnin ar The fes
e kA SR TRk et RR ety n 56 B analon Bl erpSodinfionay
25 PPARa&;airharcmomlat al. aokeul=p Siin@rColdi Syring/Bdridt LEWBRtbY Press, 1989).
concentration of 10 nM )
Besides the luciferase reporter plasmid pGL3basic-5xGAL4-TK and the PPARgamma
expression plasmid pcDNA3-GAL4-humanPPARgammal BD, also used for the cellular
PPARgamma assay are the reference plasmid pRL-CMV (from Promega) and the
15 plasmid pBluescript SK(+) from Stratagene. All four plasmids were prepared using a
plasmid preparation kit from Qiagen, which ensured a plasmid quality with a minimal

endotoxin content, before transfection into HEK cells.

Assay procedure
20
) The activity of PPARgamma agonists is determined in a 4-day assay which is
described below. Before the transfection, HEK cells are cuitivated in DMEM medium
(# 41965-039, Invitrogen) which is mixed with the following additions: 10% FCS
(#16000-044, Invitrogen), 1% penicillin-streptomycin solution (#15140-122, Invitrogen)
25 and 2 mM L-glutamine (#25030-024, Invitrogen).

Day 1

Firstly, solution A, a transfection mixture which contains all four plasmids previously

described in addition to DMEM medium, is prepared. The following amounts are used
30 to make up 3 mi of solution A for each 96-well microtiter plate for an assay: 2622 il of

antibiotic- and serum-free DMEM medium (# 741965—0379, Invitrogen), 100 pl of

reference plasmid pRL-CMV (1 ng/ul), 100 yl of luciferase reporter plasmid pGL3basic-



This stock solution is diluted in DVEM nmedi um (# 41965-039, |nvitrogen)
~which is mxed with 5% cs-FCS (# SH 30068. 03, Hyclone), 2 mM L-gl utam ne
(# 25030-024, Invitrogen) and the previously described antibiotics
(zeozin, (418, penicillin and streptonycin). 10 Test substances are
tested in 11 different concentrations idy the range from10 pMto 100 pM
More potent conpounds are tested in concentration ranges froml1l pMto 10
pM or between 100 nMand 1 pM The nedi um of the PPARal pha reporter cell
i ne seeded on da%O%Ei s. conpl eteIF?/ renoved by aspiration, and the test
[

subst an@&SAkA [k & /M?diolgr#@f & HARmeamma expression dremid PalHNAZbAL4- TEe
st ed” . ; :
B ThOuERRERARbRhen [ROCHIENAEETS 1P of Besiri pBlesBMt kBN o 200 b

per wel50Mmhg/aulOtherld mibtsathiidreB z{rgqirepaf&deb@;vﬁ&@drmmhbf @P/;EIOI r'néd]Edm@h
assay is, | than 0.1 %vVv/y in o tg avoid _cytotoxic effects of the
cotvont ¥ 11885 BBl oilzcoem b IO o BolyPaftics s HIcRARRT o SI00R)
was | idkeyu M o i, f s orpks [ -
Gononcs oheaR, Sl bR i, Gubsehathf APEE SN A are Tkt 2 i,
assay pbhsestian 8 lorgivi atraldofi solution Gowbithois thoro8a@ldly raixed 5% r6aRiple pipdtirg

Day 3 2 he PPARal pha reporter cells.treated with the test substances are
rem)vedgpa_g?ﬁuﬂ%eqa?ﬁmfﬁpe%‘ge%ﬂéPréﬁ'inpm is aspirated off. The cells
are | yzgdyubyorfiueet HEW O Pbmod ceBellYe Kathe WRRGLBApddity @N1P5URIa | NtO
each well of a 96-well mcrotiter plate. After incubaftion at room

t enper avareed gneaavidlatk nil of PR (# 1iP0s094 Havitipgen) andktrepledtwith dmal of
. . e I g by
ccn Wcffybdln SBRgo 28386 854t Htdor) 7 bPEhnin 1 KRR M fidn (1B L8

from t him 15imil 6 BMEN raediutm dh4 i 265639 MvitregeM) wvisiofs mEedekittf 1bes FDSS@ 35

ef f ect d EC50 val s of PPAR agonists are cal cul ated usi ng the
XL. Fi t %&503-022 Invitrogen?, 1% penicillin-streptomycin soiution (#15140-122, invitrggen)

and 2 mM L-glutamine (#25030-024, Invitrogen). After the cell suspension has been
counted in a cell counter, the suspension is diluted to 250 000 cells/ml. 15 ml of this

15 celi suspension are mixed with 5 ml of solution C for cne microtiter plate. 200 ul of the
suspension are seeded in each well of a 96-well microtiter plate with a clear plastic
base (#3610, Corning Costar). The plates are incubated in a cell culture incubator at
37°C and 5% CO; for 24 h.

20 Day 2
_' J PPAR agonists to be tested are dissolved in DMSO in a concentration of 10 mM. This

stock solution is diluted in DMEM medium (# 41965-039, invitrogen) which is mixed
with 2%-Ultroser (#12039-012, Biosepra), 1% penicillin-streptomycin solution (#15140-
122, Invifrogen) and 2 mM L-glutamine (#25030-024, Invitrogen). Test substances are

25 tested in a total of 11 different concentrations in the range from 10 uM to 100 pM. More
potent compounds are tested in concentration ranges from 1 uM to 10 pM.
The medium of the HEK cells transfected and seeded on day 1 is completely removed
py aspiration, and the test substances diluted in medium are immediately added to the
cells. The dilution and addition of the substances is carried out by a robot_(Béckman

30 FX). The final volume of the test substances diluted in medium is 100 ul per well of a
96-well microtiter plate. Each plate is charged with a standard PPARgamma agonist,

which is likewise diluted in 11 different concentrations, in order to demonstrate the



program as specified by the manufacturer (I1DBS). 20 Determ nation of EC50
val ues of PPAR agonists in the cellular PPARgamma assay 5 Principle A

" transient transfection systemis enployed to determne the cellular
PPARganma activity of PPAR agonists. It is based on the use of a

| uci ferase reporter plasmd 10 (p&Sbach-SxGAM- TK) and of a PPARganma
expression plasmd (pcDNA3- GAL4- humanPPARgammalBD). Both plasm ds are
transiently transfected into human enbryonic kidney cells (HEK cells).
There is then expression in these cells of the fusion protein

GAL4- hufunctiPAiRganfithe BEsahircéadh indévidyaltpieteGAhe assayl plajes ateemcobatedhia an

reporter asmd..-La th resence, pf a PPARgamma-active |igand, the
acti vat ug?g?qr@g@gnea,r@?%‘ﬁan@%@{_ IPr'anPPARgam‘naLBD i nduces expression of
the luciferase reporter gene, which can be detected in the formof a

chem | um nescence signal after addition of a luciferase substrate. As a
differeR@¥ 4romthe stably transfected PPARal pha reporter cell line, in

the cgl hﬂk?Fﬁg@g’?%?‘Fﬁ@n?e%?ﬁﬁé &J‘ﬁ‘sp}ir‘%‘ﬁoﬁ"g?%‘éf‘b@ai—é\dm r{aﬁé@éﬁ(t{nﬁaﬁ’%i o

pl asm™d and ama expr essi’on plasm are transien rranstect ed

i nt o HEKucifdrhse Basay SysiinabiPeneayh) pare et toeaehess| inrmagbrddree WARga M=
fusion protein is cytotoxic. Const r'Lfcti n of the Ia,sm'etgs 25 The
| uci f er DEEWRPYIE rNPTUEIONG I QA 4RI ZS N pelisTRd Ironikiedge swbsHats, i tog

pGL.3bas; f - ) I h WRTRS ; Lng five
bi ndi ngﬁ%g?tigéﬁégé t he ytgys%tep ){@a géﬁ%?i‘%%ge(g!tsbﬁﬁéiﬁ%[]?%é%aﬁ% ng site

wi t h t htersperatureen i dakGEGACENCABRACTEOGY INcifaregetiasliatedt h a 160 bp-1 ong

Y 5B TR o3 SRR SRRSO e,

pronot e sks; THRxFOMVehifad) UThére 5838 of BeDLERGI0™ Stop & Glo reagent (Dual-
Glo™ Luciferase Assay System; Promega) is added to each well in order to stop the
activity of the firefly luciferase and provide the substrate for the Renilla tuciferase
expressed by the reference plasmid pRL-CMV. After incubation at room iemperature in
15 the dark for a further 10 minutes, the chemiluminescence mediated by the Renilla

luciferase is again measured for 1 sec/well in the measuring instrument.
Evaluation

20 The raw data from the luminometer are transferred into a Microsoft Excel file. The
J firefly/Renilla luciferase activity ratio is determined for each measurement derived from
one weli of the microtiter plate. The dose-effect plots and EC50 values of PPAR
agonisis are calculated from the ratios by the XL Fit program as specified by the
manufacturer (IDBS).
25 _
The results for the activity of some compounds of the invention of the formula | are

indicated in Table | below:



Photi nus pyralis (Genbank Accession # ML5077), which is already a
~constituent of the plasmd pG.3basic used. The cloning and sequenci ng of
the reporter plasmd 21 pQ.3basic-5xGAL4-TK took place in analogy to the
description in Sanbrook J. et. al. (Ml ecular cloning, Cold Spring Harbor
Laboratory Press, 1989). The PPARganma %xpre55|on pl asm d
pcDNA3- GAL4- humanPPARgammalLBD was prepgared by first cloning the cDNA
coding for am no acids 1-147 of the yeast 5 transcription factor GAL4
(CGenbank Accession # P04386) into the plasmd pcDNA3 (from Invitrogen)
3' -downstream of the cytonegal ovirus pronoter. Subsequently, the cDNA of
t he Iig?ggkgfnding domain (LBD) of the human PPARgamma receptor (am no
acids 1 475; Accession # 91480099) 3' -downstream of the GAL4 DNA

DPBEA

bi ndi ng domairnwas-ctomed—CHonrg—andsequenci Ny the I‘I‘é—@ﬁ‘l"m‘ﬁl
expression plgmm d 10 pcDNA3- GAL4- humanPPARgarmaLPBD a%@c1 took plage in
h .

anal ogy to thEeHBEPilption in SEHDOK J.  PRARG3MFENG, Col d
Spring Harbar Laboratiory Press, 1989) Be5|des thamﬂu0|1era§wgreporter

pl asm d pGLCbas.g, Sx-GAH-TK—and—the—PPARgarm = CX“}.{}I" 510
pcDNA3- GAL4- humanPPARgammalBD, - al so _used for the cé Fula %@%qanra assay
are the refgrence plasmd pRL-CW (from Pronega) ad@$2¢ he: 15 0@Bazm d
pBl uescri pt SK{=j—fTam StTatragene. AT Tour plrasms, T € PrLeggrediusi ng a
plasmd preparation kit from Qagen which ensyred a plas ﬁ gualitly with
a minimal endotdxin [content, before transfectilon 39%% HEK OékBE. Assay

procedure 20 Thg actiivity of PPARgamma agoni stis Igoidet €y m nedsgn a 4- day
assay whi ch 4-s descrli bed—bel-ow—Before the transfecti-on HEK --¢cell are

O T T T U T IOTT OV, CITC— U T 1T C O

cul tivated i|n DVEM mddi um (#41965-039, | nvitrdged)®'hi ch i %8 ked (with

the follow ng additiqgns: 10%)FCS (#16000 044, |l nva.gsebgen), ok%es

peni ci |l | i n- streptomretrrsotutron—{(#15t40-122; vt get—25—and-21m

L- gl utam ne {(#25030- 024, 1 nvitrogen). 0.037% 5008
9 ‘

0.0488 0.4917

10 038713 0.6722

71 T 0.0708 17876

12 0.0055 0.1333

13 0.3133 0.1242

14 T 6.0187 " 0,1270

15 0.0717 0.1485

16 0.0127 0.1992

17 0.0420 0.1060

) 18 ' " 0.0205 0.0383
i 19 - 0.0018 0.1624
20 0.1495 0.0714

21 0.0016 0.1843




Day 1 Firstly, solution A a transfection mxture which contains all four

~ plasm ds previously described in addition to DVEM nedium is prepared.
The followi ng anbunts are used 30 to make up 3 ml of solution A for each

96-well mcrotiter plate for an assay: 2622 pl of antibiotic- and

serum free DVEM nedi um (# 41965-039, Inw trogen), 100 pl of reference

plasmd pRL-CW (1 ng/pl), 100 pl of |udtiferase reporter plasm d pG.3basic

22  SxGAL4-TK (10 ng/pl), 100 pl of PPARgamma expression plasnd '

pcDNA3- GAL4- hurranPPARgammLBD (100 ng/pl) and 78 pi of plasmd

pBl uescr i pt—Sk{-+)—{po0—ngfpt)y—Then—2-m—of—sotyt+-on—B-are—prepared-by

mxing 1.9 m of DVEM nedium (# 41965-039, Inviitrogen) with 100 pi of

Pol yFect transfecti on reagent . Q agen) 5 fior each 96-well mcrotiter

pl ate. Subsequently; 3 m of A are mxed with 2 mi of solution B

to give 5/m of solution C V\bi\ChiS' oughly |m xed by nultiple
pi petting| and i ncubated at roomtenpefature forr 10 mn. 80% confl uent HEK
cells froma cell culture be e W|f3 capacity of 175 cnR are vvash=d

once with 15 nt of PBS (#141 1 n@Ht r ogen) {andppfeat ed WIjQ% of
10 trypsin sol ution| (#25300- 654 Invi trogen) at {37C for 2 e cells
are then taken up n 15 mM of BPNMEM nedi um (#41965- 039, InV| t rogen) whi ch

is mxed with 10% FCS (# 1600¢ 4, Invitrogen), 1 %

penicillip-streptonycin solutioR.(#15140-122, Invitrogen)  and 2 nM

L- gl utam pe (#25030f024, Invitrogen). After thejcell suspension has bgeen
counted, in a cell counter, the suspension is difluted to 250 000 cells/m .
15 m of this 15 cell suspenm@iﬁ’a&ﬁ@atﬁl xed with|5 m of salution C fof one
mcrotitefptrare—200 pt—ofthe uspension areseeded—+mneacth—wet—of a

ar plastic base (#3610, Corning
a cell culture incubator at 37C and
ts to be tested are di ssol ved i ni DVBO

96-well mcrotiter plate with a
Costar). [The plates| are incuba
5% C2 fof 24 h. 20 Day 2 PPAR agoni
in a concentration of 10 MM %his ©

Q
N OH _
* © 0.0013 > 10

ol

cis/racemate

* Example 58 from WO 2004/076427.
** Example 61 from WO 2004/076427.

5 ltis evident from Table | that the compounds of the invention of the formula | activate
the PPARaipha receptor and the PPARgamma receptor and thus for exampié bring
about a lowering of trighycerides in the body in analogy to fibrates in clinical use (see,
for example, J.-Ch. Fruchard et al.,: PPARS, Metabolic Disease and Atherosclerosis,
Pharmacological Research, Vol. 44, No. 5, 2001; S. Kersten et al.: Roles of PPARs in

10 health-and disease, NATURE, VOL 405, 25 MAY 2000; |. Pineda et ai.: Peroxisome
proliferator-activated receptors: from transcriptional control fo clinical prac’tice; Curr
Opin Lipidol 12: 2001, 245-254),



stock solution is diluted in DVEM nmedi um (#41965-039, Invitrogen) which is
mxed wth 2% U troser (#12039-012, Biosepra), 1 %
penicillin-streptonycin solution (#15140- 122, Invitrogen) and 2 mM

L- gl utam ne (#25030-024, Invitrogen). Test substances are 25 tested in a
total of 11 different concentrations i%ﬁt he range from 10 pMto 100 pM
More potent conpounds are tested in cdricentration ranges froml pMto 10
pM The nmedium of the HEK cells transfected and seeded on day 1 is
conpletely renoved by aspiration, and the test substances diluted in

nmedi um ahe exarides telajed bglaw servente illusirate theriwentionwithoubhowaydrt i on of

t he SUbfé&[?&ﬁ@oiits carried out by a robot (Beckman 30 FX). The final vol une
of the st sibstances diluted in nediumis 100 pl per well of a 96-well
mcrotiter plate. Each plate is charged with a standard PPARganma agoni st,
which is |Jjkewise diluted in 11 different concentrations, in order to
dem)nstrsrﬁ'é’@ Ifﬁlﬁe 23 functioning of the assay in each individual plate. The
assay spl ates are incubated in an incubator at 37C and 5% CO2 for 48 h.
Day 4 5 After renoval of the nedium by aspiration, 50 pl of Dual-G oTM
reagent (Dual -d oT"" Luciferase ay System Pronega) are added to each
wel | in accordance w t he Qmanutacturer' s Rstructions in order to lyze
the cells and provi e sybstitate for t refly luci®erase (Photinus
pyralis) formfi+ \Y An%bﬂcub at rqonf4lenperature in the
dark for 10 minutes e fir#Ty ™aCiferdse™medi atet B'l#ﬁﬁi nescence
is nmeasured in a sur }Qg i nstrunment (neasuring tinme/vwell sec; Trilux
from Wal | ac). ThdR250 pl™of the Dual -G oTM Stop & o o#ggent (Dual - G OTM
Luci ferase Assay System Pronega) is added tp each well in order to stop
.the activity of the firefly luciferase and ovi de the substrate for the
Renilla luciferase expressed by the reference plasmd pRL-CW. After

the"chen | unFfeccent mdi at'3h by |t ndBeni 11 a T ucif er abe 1 s hgars |
nmeasur ed r 11 SECT \Msi T b@'—% MEC SuriHng i SRR CH3 0
2 H H CF3 C2H5 CH3 H
3 CF3 H H C2H5 CH3 H.
4 H CH3 CH3 C2H5 CH3 H
5 H tert-C4HS | H C2H5 CH3 H
6 A CF3 H -CaH7 | CH3 x
| 7 H H CF3 . i-C3H7 CH3 H
R 8 H CH3 CH3 -C3H7 CH3 H
9 H tert-C4H9 H -C3H7 CH3 H
10 H H OCH3 | C3H7 CH3 H
11 H 2-Naphthyl -C3H7 CH3 H




Eval uation 20 The raw data fromthe | um noneter are transferred into a
- Mcrosoft Excel file. The firefly/Renilla luciferase activity ratio is
determ ned for each nmeasurenent derived from one well of the mcrotiter
pl ate. The dose-effect plots and EC50 val ues of PPAR agonists are
calculated fromthe ratios by the XL.Fi{., program as specified by the
manuf acturer (1DBS). 25 The results for-‘the activity of sonme conpounds of
the invention of the formula | are indicated in Table | below. 24 Table
| EC50 EC50 Exanple No. Fornula PPARai pha PPARganma IPM IPM 1 0.0036
1,5601 Tab@ 20 0.2322 3 0.1522 2.7564 4 0.0019 0.3235 5 0.0143 0, 2656
6 | 0.0193 1.8831 7 0.0462 0.7996 8 0.0375 1.5008 9 0.0488 0,4917 10
30. 0055 (.1333 13 0.3133 0.1242

0.3813 0.6722 11 0.0709 1.78g6
/N | a
TN W © Q\TiLL R5
o
Rz R cH,
Ib

Ex. | R R1 R2 R3 R4 RS
12 H CH3 CHZ | rCaH7 | CH3 H
13 H Ph H CH3 CH3 H
14 H 2-Naphthyl iC3H7 | CHS H
15 A A OCH3 | C2H5 CH3 H
16 H A CF3 | IC3H7 | CH3 =
17 A CAHg H C3H7 | CH3 H
18 H | tett-C4HS | H RC3H7 | CH3 H
19 H 2-Naphthyl C2H5 CH3 H
20 H CPh H CH3 | CH3 H
21 H CH3 CHs | CzH5 CH3 H

5 Processes

The compounds of the invention of the formula | can be obiained in accordance with

the following reaction schemes:

10 Process A:;



14 0.0187 0,1270 15 0.0717 0.1495 16 0.0127 0.1992 17 0.0420 0.1090 18
. 0.0205 0.0383 19 0.0018 0.1924 20 j 0.1495 0.0714 21 0.0016 01843 25

0O O\ NOH 0.075 2.592 Oj cis/racemate r1C 0 O * O N OH 0.0013 > 10

ci s/racemate Exanple 58 from WD 2004/ 076427. * Exanple 61 from WD

2004/ 076427. 5 It is evident fron1TabI% | that the conpounds of the
invention of the formula | activate t g PPARal pha receptor and the
PPARganmma receptor and thus for exanple bring about a | owering of
triglycerides in the body in analogy to fibrates in clinical use (see,

for exanple, J.-Ch: Fruchard et al.,: PPARS, Metabolic D sease an

At her oscl erosi s har naco ic‘%i% Research, Vol. 44, No., 5, 2001;
Kersten et al. ,~Rol&s_ of PE%& L. 10 heal th and dPREGEEiONNATURE,
25 MAY 2000; Y. Pinedd®#Y al.: PeroxirSone [5GFif erat or - act i /at

receptors: fromtranscriptional contgol to clinical practicegpgCurr
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. ] Ester cleavag
f R3 | i S i N
= 0 o & o, R4
SN :Z<R5
R3 _ 0 RS
D A\ . R o=
/4 / N OH
0 RE 04
R2 R R ‘
R1 A-10 A-11
R2 R2
R1 R

Compound A-1 (prepared as described by N. W. Boaz, Tetrahedron: Asymmetry,
(1999) 10, 813-816) is reduced to the alcohol A-2 (e.g. with ethyl chloroformate,
5 triethylamine and sodium borohydride in THF or with isobuty| chioroformate and N-

methylmorpholine and sodium borohydride in THF) and subsequently protected on the



0

Opi n Lipidol 12: 2001, 245-254). 26 The exanpl es detail ed bel ow serve to

illustrate the invention w thout, however, restricting it. Table Ila: 5

-1/ RBRLO RMi R RCHB 'akEx. RRIRR RBRA RS 1{ HCF3 HC2H5 CH3

H 2HHCRIA2H CH3B H 3 CFB HHCH CH3 H 4 HCH3 CH3 CH5 CH3 H 5 H
t

—+

ert-C4H9 H C2H5 CH3 H 6HCFSHi-C3:g§CH3H /7 HHCF3 i-C3H7 GH83 H 8
HCH3 CH3 i-C3H7 CH3 H 9 Htert-C4H9 I -G3H7 CH3 H 10 H H OCH3 i - G3HY
CH3 H 11 H 2-Naphthyl i-C3H7 CH3 H 27 Table Ilb: 0 R3 R 3CO ~El~' "R4 11

primary hydroxyl group with a protective group PG (for example for PG = THP; by
stirring with dihydropyran and toluenesulfonic acid monohydrate in dichloromethane at
RT), resulting in the compound A-3. A-3 is reduced with lithium aluminum hydride in an
etheral solvent to the compound A-4. The compond A-4 is protected on the primary

5 hydroxyl group with a protective group PG’ which is orthogonal to PG (for example for
PG = TBDPS: by stirring with TBDPSC! and imidazole in DMF at RT), resulting in the
compound A-5. The compound A-5 is deprotected on one side (for example for
DG = THP: by stirring with toluenesulifonic acid monohydrate or pyridinium p-
toluenesulfonate in methanol or isopropanol at RT), resulting in the compound A-6.

10 The compound A-6 is reacted with compeund C — an ester of 2-haloacetic acid
(halogen can be bromine or chiorine) and of the alcohol R6-OH in which R6 has the
meaning described above — to give the compound A-7. The compound A-7 is reacted
with a lithium amide base (e.g. lithium diisopropylamide or lithium- 2,2,5,5-
tetramethyipyrrolidide) and an alkyl halide of the general formuia R4X, in which R4 has

15 the meaning described above, in an etheral solvent at low temperature. The compound
obtained in this way is then reacted with a lithium amide base (e.g. lithium
diisopropylamide or lithium- 2,2,5,5-tetramethyipyrrolidide) and an alky! halide of the
generat formula REX, in which R5 has the meaning described above, in an etheral
soivent at low temperature to give the compouhd A-8. The protective group SG' is

20 eliminated from A-8 (in the case of PG = TBDPS with tetrabutylammonium flucride in 7

J THF), resulting in the compound of the general formula A-9. The compound A-9 is
reacted with a base (for example sodium hydride or potassium tert-butoxide) and the
compound D in which R1, R2 and R3 have the meanings described above in an
etheral solvent to give the compound A-10. The compound A-10 is hydrolyzed to the

25 acid A-11: in the case where R6 are primary or secondary alkyl radicals, with a base in
methanol, or in the case where R6 is a tertiary alkyl radical, with anhydrous acid in an
inert solvent (for example hydrogen chioride in dioxane or triflucroacetic acid in

dichloromethane).
30 Examples 1to 11 can be synthesized by this process.

Process B:



NaOR CH3 IbEx. RRLR RBRA RS 12 HCH3 CH3 i-C3H7 CH3 H 13 H Ph
~HI CH3 CH3 H 14 H 2-Naphthyl i-C3H7 CH3 H 15 HH OCH3 C2H5 CH3 H 16 H
HCF3 i-C3H7 CH3 H 17 Hi-C4H9 Hi-C3H7 CH3 H 18 Htert-C4H9 H i - C3H7
CH3 H 19 H 2-Naphthyl C2H5 CH3 H 20 [ HOPh HCH3 CH3 H 21 H CH3 CH3
C2H5 CH3 H 5 Processes The conpounds cg the invention of the formula I
can be obtained in accordance with theOToIIovm ng reaction schenes: 10
Process A: 28 O Reduction O-protection C02 Pr / CQ2i Pr ~ ~ CI)2| Pr- OHO
OPG A-1 A-2 A3 Reduction O-protection OPG OPG O

RB : 1.C-Alkylation with R4-%
D\)L 2. C-Alkyiation with R5-X
OR,

NaOH
B-1
O ' 0
0 Deprotection In) {
i 0
OFG' R4 RS g o R4 RS g
B-2 B3 -

Base ' )

- - Ester cleavage -

R3 | :
= 0 o._ R4 o O R4
G N \/z :z< —7<

R3 O RS R3 I R5
= : ™\
N O = N OH

/
0~ s RE- O/ o
B-4 BB
R1 ' _

R1

g

The compound A-4 (see process A) is reacted with compound C — an ester of 2-

haloacetic acid (halogen can be bromine cr chiorine) and of the alcohol R6-OH in

Lh

which R6 has the meaning described above — to give the compound B-1. The
compound B-1 is reacted with a lithium amide base (e.g. lithium diisopropylamide) and
an alkyl halide of the general formula R4X in which R4 has the meaning described
above in an etheral solvent at fow temperature. The compound obtained in this way is

10 then reacted with a lithium amide base (e.g. lithium diisopropylamide) and an alkyl
halide of the general formula R5X in which R5 has the meaning described above in an
etheral solvent at low temperature to give the compound B-3. The protective group PG
is eliminated from B-2, resulting in the compound of the general formuia B-3. The



C-alkylation with R4-X OO 2. Calkylation with R5-X /O deprotecti
OPG RA R5 R ORM R5 R A8 A9 Base Ester cleavage R3 00 R4 OO R4
O~-NRDRI\\"J\NI OORBR3'~", ORS NOH ORRs ORRL A-10 A 11
R2 R2 Rl Rl Conpound A-1 (prepared as qescri bed by N W Boaz,
Tetrahedron: Asymmetry, (1999) 10, 81@-816) I's reduced to the al cohol A-2
(e.g. with ethyl chloroformate, 5 triethylam ne and sodi um borohydride in
THE or with isobutyl chloroformate and N net hyl nor phol i ne and sodi um

bor ohydeorteound B-B)s reatted bitbqubase (fopexamspteesbdivmt hysiride or potassium tert-

butoxide) and the compound D in which R1, R2 and R3 have the meanings described

Ati A-5 O Odeprotection Xc R O fIPG PGiOOp NaOHR6 A-6 A7 1,
tiro

above in an etheral soivent to give the compound B-4. The compound B-4 is
hydrolyzed to the acid B-5: in the case where RG are primary or secondary alkyl

5 radicals, with a base in methanol, or in the case where R6 is a tertiary alky! radical,
with anhydrous acid in an inert soivent (for example hydrogen chioride in dioxane or

trifluoroacetic acid in dichloromethane).
The enantiomeric products of Examples 12-21 can be synthesized by this process.
10

The abbreviations used stand for:

Ac Acetyl

Bn ' Benzyl
Bu Butyl
iBu Isobutyi
tBu tert-Butyl
Buli n-Butyilithium
Bz _ Benzoyl |
Cy Cyclohexyl
D DCH Direct chemical ionization (in MS)
BCM Dichloromethane
DHP 2,3-Dihydropyran
DMAP 4-N,N-Dimethylaminopyridine
DMF N,N-Dimethyiformamide
DMSO Dimethy! sulfoxide
EA Ethyl acetate
EDC N’-(3-Dimethylaminopropyl)-N-ethylcarbodiimide x HCi
El .Electron impact ionization (in MS)
equiv. Equivaient

ESI ~ Electron spray Ionization (in MS)



29 primary hydroxyl group with a protective group PG (for exanmple for PG
= THP; by stirring with dihydropyran and tol uenesul fonic acid nonohydrate
in dichloronmethane at RT), resulting in the conpound A-3. A-3 is reduced
with lithiumalumnumhydride in an etheral solvent to the conpound A-4.
The conpond A-4 is protected on the prisgary 5 hydroxyl group with a
protective group PG which is orthogonal to PG (for exanple for PG =
TBDPS: by stirring with TBDPSCI and i m dazole in DMF at RT), resulting in
the coppound A-5. T (forrpound A-5 is deprotected on one side (for

exanpl e=for DG = TH ﬁ'l)’y stirring with tol uenesul fonic acid nonohydrate or
pyridi nhum p- toluenggy}fonate in nmethanol or isopropanol at RT),
resulting in the compound A-6. 10 The compound A-6 is reacted with
compoundATU  an est eD-FrA2alberizoéitaszol-d -\dE NoN N AN dgrametiyilreniumoni ne or
chlorine) and of the_al @E}ol R6-9—| in which R6 has the neaning described
above - to give the %@F?g ﬁ?PW—Sf’.a e conpound A-7 is reacted wth a

l'i thi unHeyBtde base (&-rgdrbk-PHUBHotsHORWMAEDT de or lithium 2,2,5, 5-
tetranmet hyl pyrrolidide) and an al kyl halide of the general formula R4X, in
whi ch RAPh&s™ 15 t he Highnregsaes bidhrefemanse liquidehoraipgtapbyl vent at | ow

t enper a Hr The cong | | [ | acted with a

| Tth i S e base (ZodPeR BRI HBHA SRR Bech IR

2,2,5, SMeet ranet hyl pMetrafi i di de) and an al kyl halide of the general

f or mul aMRSX, in which RS has the neaning described above, in an etheral

sol ventM&t | ow t enpVBBHEREEOSFOPY t he conpound A-8. The protective group
SG is i mnate T ' case of PG = TBDPS with

t et raburtaglcgmmni um Wégﬁﬁﬁyﬁ?rﬁyi%hﬁﬁe resulting in the compound of the
gener al MiT8EMul a A- 9.tefFButybmettudeth®erd is reacted with a base (for exanple
sodi umﬂ&@{i de or po,ﬁaslsi um ter%-but oxi de) and the conmpound D in which
R3, R2 R3 have tMECRBRNIAFGE G ESNAER SREGUESEIPYan et heral sol vent to
gi ve t hegoonpound A-péladig deegesAd A-10 is hydrolyzed to the 25 acid
A-11: in the case where R6 are primary or secondary alkyl radicals, wth a
base i M et hanol , drheénylt he case where R6 is a tertiary al kyl radical,

W th aqpydrous acid prr%%yl

nPr n-Propyl

Rf Retention ratic (in TLC)

RT Room temperature

sat. Saturated

TBAF Tetrabutylammonium fluoride
] TBAI Tetrabu{ylammonium iodide

TBDPSCH tert-Butyldiphenyisilyl chioride

TBDMSCI tert-Butyldimsthylsilyl chloride

TFA Trifluoroacetic acid

THF Tetrahydrofuran

THP Tetrahydropyranyl

TLC Thin layer chromatography

Tr Trityl

TsOH Toluene suifonic acid



i nert solvent (for exanple hydrogen chloride in dioxane or trifluoroacetic
~acid in dichloronethane). 30 Exanples 1 to 11 can be synthesized by this
process. Process B: 30 O4 AR6 Q1l.C A kylation with R4&-X QfO Q

2.C A kylation with RS -X ORB OPG NaOH A-4 B-1 OO0 O Deprotection QQQ
Xl R4 R5 R ORA R4 R5 R B-2 B-3 Ba Ester cleavage R3 ~rc: Q QR4
QORM OMRDR3IORS R3- ZR5 N ~ ~ ROH R ORR6 O/

Other compounds can be prepared in accordance with the abovementioned

processes.

5 Building block synthesis of the compounds of the general formula A-8:

isoamyl
nitrite

HG: ‘ O |
Q Diethyl ether HC 0
. i CHO /@/‘*‘w
. \
O

Nal

POCI3 O’\Q Acetone O’Q
- _—

Cl

Diethyt ketone is reacted with isoamyl nifrite and HCI in diethy! ether, resulting in
pentane-2,3-dione 2-oxime (G. Buechi, J. Galindo, J.Org.Chem. (1991) 56(8), 2605-
10 2606). The latter is reacted with p-methylbenzaidehyde and HCI in acetic acid to give
S-ethyl-4-methyl-2-p-tolyloxazoie 3-oxide (P. M. Weintraub, J. Med. Chem. (1872)
15(4), 419 — 420). Boiling this compound with phosphoryl chioride in chiorbform resuits
in 4-chloromethyl-5-ethyl-2-p-folyloxazole (M. S. Malamas, R. P. Carlson, D. Grimes,
R. Howell, K. Glaser, 1. Gunawan, J. A. Nelson, M. Kanzelberger, U. Shah, D. A.

15 Hartman, J. Med. Chem. {1996) 39(1), 237 — 245). This compound is heated with
sodium iodide in acetone under reflux, resulting in 5-ethyl-4-iodomethyl-2-p-
tolyloxazole (A., Zlatkov, P., Peikov, J., Rodriguez-Alvarez, N., Danchev, 1., Nikolova,
J., Mitkov, Eur.J.Med.Chem.Chim.Ther. (2000) 35(10), 941 — 948).

20 The following buildihg biocks are obtained in analogy to the synthesis from the

precursors depicted in Table Ill:
Table Il



Rl B-4 B-5 R2 R R R The conpound A-4 (see process A) is reacted with
conpound C - an ester of 2- 5 haloacetic acid (hal ogen can be brom ne or

" chlorine) and of the alcohol R6-OH in .which R6 has the neani ng descri bed
above - to give the conpound B-1. The conpound B-1 is reacted with a
l'ithiumam de base (e.qg. Iithiun1diiso% opyl ani de) and ~ an al kyl halide of
the general formula RAX in which R4 ha 4 he meani ng described above in an
et heral solvent at |ow tenperature. The conpound obtained in this way is
10 then reacted mﬁth a Iithiunlanide base (e.g. lithiumdiisopropylam de)

and an al ! y! TTTU de £ IIU BCTIU I Ilul a \51\( i 'ﬁ lV

meani ng deéﬁ%lbedﬁgﬁﬁ%e in an é?ﬁ%ﬂéf sol vent at | ow E’H@ﬁature to give
t he conpound B-3. The protective group PG is elimnated from B 2,
resulting|in the cgnpound of the-gene formula B-3. The 31 cpnpound B-3
is reacted pth a Hase (for exanp sothn1h/dr|de/a D umtert -

but oxi de) jand tﬂata//lcbmp’émd D i h RL, R2{andad (@* ’ﬁe| pani ngs
descri bed| above in an etheral solvent to give the ‘sopounghB-4, _The
conpound B-4 lis hydrolyred to the acid B-5:iin the case where R6 are

primary or selcondary al kyl 5 radiez Wi th a base in nethanol, lor in|the
case wher¢ RG is aptertiary a#ky. radi cal, Anhpf@nhydrous %Cld
di

i nert sol yent Qi;éﬂgiﬁgp e hydrogen=chl ori de &

trifluoroacetiiC n di chl or onet hane). The - T réducts of
Exanpl es 12-21 can be sypthesized by this pr : fations
used stand far: Ac Acetyl Bn Benzyl Bu Bufy

F =0

e




i Bu Isobutyl tBu tert-Butyl BuLi n-Butyllithium Bz Benzoyl Cy
Cycl ohexyl DClI Direct chem cal ionization (in MS) DCM D chl oronet hane

" DHP 2, 3-Di hydropyran DMAP 4- N, N- Di met hyl ami nopyri di ne DMVF

N, N- Di met hyl f ormami de DVSO Di met hyl sul f oxi de EA Et hyl acetate EDC

N - (3-D et hyl am nopropyl )-N-ethyl carbagii mde x HCI El El ectron inpact
ionization (in M5) equiv. Equivalent E El ectron spray ionization (in M)
32 Et Ethyl h Hour HATU _

O (7- Azabenzotriazol-1-yl)-N,N,N , N -tetranet hyi uroni um :

hexaf | uor ophosphate HOBt 1-Hydroxy-1 H-benzotriazole x H20 HPLC Hi gh
pressure, high performanceiliquid chto ography LC M5 Coupled Tiquid
chromat ogr aphly -! massgspectroscop MEPhyl| M5 Mass spectrosgopy |MsCl
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MIBE tert-Butyl methyl ether NVR Nucl ear magnetic resonance spectroscopy
Pd/ C Pal | adi um on carbon Ph Phenyl iPr Isopropyl nPr n-Propyl Rf
Retention ratio (in TLC) RT Roomtenperature sat. Saturated TBAF
Tetrabut yl ammoni um fl uori de TBAI Tetrabutyl amoni um i odi de TBDPSCI
tert-Butyl di phenylsilyl chloride TB | tert-Butyldinmethylsilyl chloride
TFA Trifluoroacetic acid THE Tetrahydrdturan THP Tetrahydropyranyl TLC
Thin | ayer chromatography Tr Trityl TsOH Tol uene sulfonic acid 33 O her
conpounds can be prepared in accordance with the abovenenti oned

processes. 5 Building block synthesis of the conpounds of the general
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CHO” ~ 0 ON\ Nal POC13 O Acetone N CI N Diethyl ketone is reacted
~wWth isoanyl nitrite and HCl in diethyl ether, resulting in

pent ane- 2, 3-di one 2-oxirne (G Buechi, J. Galindo, J.Og.Chem (1991)
56(8), 2605- 10 2606). The latter is reacted with p-nethyl benzal dehyde and
HCl in acetic acid to give 5-ethyl-4- hyl - 2- p-t ol yl oxazol e 3-oxi de (P.

M Weintraub, J. Med. Chem (1972) rr% 419 -420). Boiling this
conmpound wi th phosphoryl chloride in chloroformresults in

4- chl or%rret hyl - 5 et hyl - 2- p-t ol yl oxazol e (M S. Malamas, R P. Carlson, D
Gi nes, K. daser, I. Gunawan, J. A Nelson, M Kanzel berger,

U. Shah 9 Thi
conpoﬁng-{l S heat (E ﬁﬂ?ﬂg é?ﬂl&‘%?% n@ﬁ ce 00§—2L}A%' @metﬁyﬂfresul ![ISng
in 5-et byd!elziexydmieﬂmdy}LIZ rﬁethyl;:trobwnw(amdl e (A, ZI at kov, P.. Peikov, J.,

Rodri guez- Al varez, N., Danc é , Ni kol ova, ., Mt kov
Eur.J. Med. Chem Ch| m Ther . EF) 35( 10), 941 - %8) 20 The fol |l ow ng

bui I di ng bl ocks are obt ai ne aé,p anal-qgy to theTgym,IiBem s fromthe
precursors depi L in Tablext Il : e L1 34:H2d}5lo Ket Al dehyde
Product IL ¢ TQ/<I:—-I='r : OY 0
OH 0 OH 0 OTHP O \r
. TBOPSC
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i THF DME
: — . o S QTBDPS
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0

TsOH H,C ()ko
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Isopropyl (1 R,SS)—B—hydroxymethyicyclohexanecarboxyiate

CICO,Et
NEt,

NaBH,
THF
| quro OY
OH 5 \r OH 0

E 5 140 g of (1S5,3R)-3-isopropoxycarbonylcyclohexanecarboxylic acid are dissolved in
THF, and 100 mi of triethylamine are added. At -10°C, 68.4 ml of ethyl chloroformate
are added dropwise, and the suspension is stirred overnight. After filtration through

celite, 55 g of sodium borohydride are added at 0°C, and the suspension is stirred at
| RT for a further 6 h. A further 25 g of sodium borohydride are added, and the

10 suspension is stirred overnight. Water is added and the solution is stirred for 2 h. The
phases are separated and the aqueous phase is extracted with MTBE, and the
combined org. phases are washed with sat. NaCl solution, dried over MgSO4 and
concentrated. 105 g of isopropy! (1R,38)-3-hydroxymethylcyclohexanecarboxylate are
obtained as colorless oil.

15 &

J C11H2003 (200.28): LCMS (ESI): 201.2 [MH"].

lsopropyl (1R,38)-3-(tetrahydropyran-2-yloxymethylicyclohexanecarboxylate
20

DHP
TsOH H,0
CH,Cl,

OH 0 OTHP s
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"-3R)-3-[5-Ethyl -2-(4-trifluoronethyl phenyl)-oxazol - 4-yl met hoxynet hyl ] -
cycl ohexyl net hoxy}-2-net hyl propionic acid CICO Et NEt3 DHP TsOH H20

NaBH4 |

| O OH0 OH0 OrTHP 0 UAIH, TB%I;SCI | m dazole THE O DMFOTBDPS

OrHP OTHP 0 TsOH H20 BO MeOH Br O

10

15

20

25

100 g of isopropyl (1 R,38)-3—hydroxymethyicyclbhexanecarboxylate and 46.2 g of
dihydropyran are dissolved in 500 ml of dichloromethane and, at 0°C, 4.75 g of
toluenesulfonic acid monohydrate are added. The solution is stirred overnight and then
sat. sodium bicarbonate soluticn is added. The organic phase is separated off, diluted
with MTBE and washed with sat. sodium chloride solution, dried over MgS0O4 and
concentrated, resulting in 140 g of isopropyl (1R,38)-3-(tefrahydropyran-2-

yloxymethyl)cyclohexanecarboxylate as brown oil.

'C16H2804 (284.4); MS (CI+): 285 (5) [MH"], 201 (100) [MH* — C5H8OY, 85 (77).

(1R,38)-3-(Tetrahydropyran-2-yloxymethyl)cyclohexyimethanol

LIAlH,
THF

. O\(
OTHP Q

60.6 g of isopropy! (1R,38)-3-(tetrahydropyran-2-yloxymethyl)cyclohexanecarboxylate

are dissolved in 100 ml of THF and, at 0°C, added.‘dro'pwise to a suspension of 16.2 ¢

of lithium aluminum hydride in 300 mi of THF. The mixture is stirred at RT until
precursor is no longer detectable by TLC. 50 mi of 10N KOH are added to the mixture

CTHP

at 0°C. The solution above the gray precipitaie is decanted off, and the residue is
digested with ethyl acetate and filtered. The combined filtrates are evaporated, the
residue is extracted with ethyl acetate, and the org. phases are dried over MgS04 and
concentrated. The residue is chromatographed on silica gel (heptane/ethyl acetate
gradient), resulting in 30.7 g of (1R,38)-3-(tetrahydropyran-2-yloxymethyl)cycio-

hexylmethanol as yellow oil.

C13H2403 (228.17); MS (Cl+): 229.4 (24) [MH7], 145.4 (9) [MH* — C5H80], 85.2
(100).



OTBDPS TBDPSC0"A 0 NaOH O NBu, HSO, PhCH3 9. LDA, MI,THF OO 2. LOA
. Mcl, THF OTBDPS O NaH MIBE TFA X ONOH ~\ ONOO/1 FFFFF FF 5
38 Isopropyl (1R, 3S)-3-hydroxymnethyicycl ohexanecarboxyl ate Cl CO2Et NEt 3
NaBH4 THE o OH O CH 0 5 140 g of
(I'S, 3R) - 3-1i sopropoxycar bonyl cycl ohexangr?ar boxylic acid are dissolved in
THF, and 100 ml of triethylam ne are added. At -10C, 68.4 nl of ethyl
chioroformate are added dropw se, and the suspension is stirred
overnight. After filtration through '

(18,3R)-3-(tert-Butyldiphenylisilanyloxymethyl)-cyclohexyimethanol

TBDPSCI )
Imidazole TsOH H,0
DMF MeOH
o — - OTBDPS OTBDPS
OTHP OTHP o

36.2 g of (1R,38)-3-(tetrahydropyran-2-yloxymethyl)cyclohexyimethanol are dissolved
in 180 ml of DMF and 130 ml of toluene, and 27.0 g of imidazole are added. At 0°C,
47.9 g of tert-butyldiphenyichlorosilane are added dropwise, and the solution is stirred
at RT overnight. The solution is concentrated, the residue is taken up in MTBE and

10 water, the aqueous phase is extracted once more with MTBE, and the combined org.
phases are washed twice with water and once with saturated sodium chloride solution,
dried over MgSO4 and concentrated. This resuits in tert-butyidiphenyl-[(1R,3S)-3-
(tetrahydropyran-2-yloxymethyl)cyclohexylmethoxylsilane as yellow oil in quantitative
yield. ‘ .

15 The latter is dissolved in 400 ml of isopropanol and, after addition of 1.52 g of p-

toluenesulfonic acid, stirred at RT for 48. Subsequently, sat. NaHCO3 solution is

added until a neutral reaction is observed with pH paper. The solvent is substantially
distilled off. The aqueous residue is taken up in water and MTBE. The aqueous phase
is separated off and extracted three times with MTBE. The combined org. phases are

20 washed with water and sat. NaCl solution, dried over MgS04 and concentrated, |
resuiting in 67 g of (18,3R)-3-(fert-butyldiphenyisilanyloxymethylicyclohexylmethanol

as yellow oii.

C24H34028i (382.62): LCMS (ESI): 383.5 [MH"].
25



celite, 55 g of sodium borohydride are added at 0C, and the suspension is
_stirred at RT for a further 6 h. A further 25 g of sodi um borohydride are
added, and the 10 suspension is stirred overnight. Water is added and the
solution is stirred for 2 h. The phases are separated and the aqueous
phase is extracted with MIBE, and the onbined org. phases are washed
with sat. NaC solution, dried over M\gSO4 and concentrated. 105 g of

i sopropyl (1 R, 3S)-3-hydroxynet hyl cycl ohexanecarboxyl ate are obtained as
colorless, qi]l. 2003 (200, 28): ESI): 201.2 [MH]. |sopropyl
(1R 3S) feét-'%tlg’ﬂ ?QE@%@%&%@W&@@@EM@% %ﬁ@&ﬁ%ﬁ*ﬂ%@ﬁ!{wﬂ—ao DHP
TsCH Hzgeﬂghg,g 20 OTHP 0 39 100 g of isopropyl (1

R, 3S) - 3- hydr oxynet hyi cycl ohexanecar boxyl ate and 46.2 g of di hydropyran
are dissolved in 500 M of diCchloronethane and, at 0C, 4.75 g of

t ol uenesul foni ¢ aci d nonohydifjate are added. The solution is stirred

overni ght and then sat. segdi bi carbonate solution is added. The organic
phase is sepakated off, diiuted 5 with MIBE Ii washed with sat. sodium

chl oride sp on, dried o¥er 4 and co
of i soprop) , 3S) - 3- (tetrahydropyran-2- | ,
' "GA6 4%3 ); M

yl oxynetdlyl yJeycl 0% exanecarH | at e as brewn ol .

(d+): 201“%%- C5 .85 (77). 10 (1

R 39)-3 gé'y-)rpz%- 25 YL exmet hyl ) cVRPERE Xy | net hanol  Li Al H4
’ 3

irated, régultijng in 140 g

5 67 g of (1S,3R)-3—(tert—bu‘£yldiphenylsi!anyioxymethy!)cyc!ohexylmethano[, 86.3 g of

tert-buty! bromoacetate, 19.8 g of tetrabutylammonium bisulfate are dissoived in
300 ml of toluene and, at 10°C (ice-water bath), a solution of 70.8 g of sodium
hydroxide in 73 ml of water is added, and the mixture is stirred vigorously (KPG paddle
stirrer) at 10°C for 18 h. Then MTBE and water are added, and the phases are

10 separated. The agueous phase is exiracted twice with MTBE, and the combined
organic phases are washed with saturated sodium chioride solution, dried over
magnesium sulfate and concentrated. The residue is chromatographed on silica gel
(heptane/ethyl acetate gradient). This results in 60.7 g of tert-butyl 2-[(1S,3R)-3-(tert- -
butyldiphenylsilanyloxymethyl)cyclohexytmethoxyl-2-methylipropionate as pale yellow

, 15 oil.

C30H4404Si (496.30); LCMS (ESI): 514.49 [M*+NH4]

20 tert-Buty! 2-[(18,3R)-3-(tert-butyldiphenyisilanyloxymethyl)cyclohexyimethoxyl-2-
methyipropionate

0 1. LDA, Mel, THF 0
. \)J\ 2. LDA, Mel, THF . |
""" S HaGe e

OTBDPS OTBDPS




THF rc"~ 0 OTHP O IT OTHP 15 60.6 g of isopropyl (1

- R 35)-3-(tetrahydropyran-2-yl oxynet hyl ) cycl ohexanecar boxyl ate are

di ssolved in 100 mM of THE and, at OC, added dropw se to a suspensi on of
16.2 g of lithiumalum numhydride in 300 mM of THF. The m xture is
stirred at RT until precursor is no |onger detectable by TLC. 50 m of 1
ON KOH are added to the m xture at OC "The sol ution above the gray
precipitate is decanted off, and the residue is 20 digested wi th ethyl
acetate and flltered The conblned filtrates are_evaporate the residue

i s ext rd&0al @ @ gokitingof a%@fratdélsoaﬁwyﬂaf@ld@r(ahﬂ l@hﬁélé)sa@r@dféﬁd @ soltionysOs

d RGP el
?Rept ;ﬁe/ et hyc?ttgrgebt :'Q]% {(£3 rad I'en t%rt gﬁﬁ%&%ﬂ&ﬁ%@né{@pe@g
R, 39S) - 3-hexgimethgxy] eﬁ}meihvlﬁmdimatem HB0)mlyef THF laQXTﬁ"@wluanglwraehMI ow oil.

gg ngH 403 aigre %Picgdld not [Seg dve 2§5 % (ﬁweg sdi%_grl Is st!rred at tlga? t%myera%gi?gr :

$ T, SCI
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(1R, 3S) a8e( N\étltﬂ'aﬂn,ﬁcﬁaitpiwatﬁ-@q&d)agmtthyl?&c@cﬂrmh@&mfmmmil iodide areﬁhtieded

a oc, g TreRRteR f YenshaniTEreed B s ed b ¥t Ao

the sol wickiie iate stited €The phaddh @ﬂéeéébﬂbied e ofnid piodsd B wmﬁﬁt ed,

the residue is taken up in MIBE and
saturated NH4CI soiution, the combined aqueous phases are extracted once again

10 with ethyl acetate, and then the combined organic phases are washed with saturated
sodium chioride solution, dried over magnesium sulfate and concentrated.
150 mi of a solution of lithium diisopropyiamide (2M in THF) are added to a soiution of
the residue obtained in this way in 180 ml of THF at -78°C, duﬁng which the
temperature should not rise above -55°C. The solution is stirred at this temperature for

15 10 min and then warmed to -10°C and stirred at this temperature for a further 15 min,
after which the solution is cooled again to -78°C, and 38 ml of methyl iodide are added
dropwise. The solution is warmed to -10°C and then saturated NH4C! solution and
ethyl acetate are added. The phases are separated, the organic phase is washed with
saturated NH4CI solution, the combined aqueous phases are _extradted once again -

20 with ethyl acetate, and then the combined organic phases are washed with saturated

| sodium chioride solution, dried over magnesium sulfate and concentrated. The residue

is chromatographed on silica ge! (heptane/ethyl acetate gradient) resulting in 51.2 g of
tert-butyl 2-[(1S,3R)-3- (tert—buty!diphenyiseianyioxymeihyl)cyciohexylmethoxy]-z-

methylpropionate as brown oil.

1H-NMR (500 MHz, DMSO): 5 = 7.57-7.63 (m, 4H); 7.40-7.50 (m, 6H); 3.43-3.49 (m,
2H); 3.11-3.16 (m, 1H); 3.04-3.09 (m, 1H); 1.80-1.86 (m, 1H); 1.65-1.78 (m, 2H); 1.46-
1.62 (m, 2H); 1.40 (s, 9H); 1.26 (s, 6H); 0.74-1.60 (m, 4H); 1.00 (s, 9H); 0.58-0.67 (m,
1H).

tert-Butyl 2-((1R,3S)-3-hydroxymethyicyclohexyimethoxy)-2-methyipropionate



10 water, the aqueous phase is extracted once nore with MIBE, and the

~ conbined org. phases are washed twice with water and once with saturated
"sodium chloride solution, dried over MgpSO4 and concentrated. This results
in tert-butyldi phenyl-[(1 R, 3S)-3-

(tetrahydropyran- 2- onxynethyI)cycIohegélnethoxy]siIane as yellow oil in
quantitative vyield. 15 The latter solved in 400 mM of isopropanol
and, after addition of 1.52 g of p- toluenesulfonic acid, stirred at RT
for 48. Subsequently, sat. NaHCO3 solution is added until a neutral-
reaction is observed with pH paper. The solvent is substantially

distilled of The aqueous residue | en up in water and MIBE. The

aqueous phg S separaQed off and acted thre 'rres WlthO\/lTBE The
conbi ned o hase are 20 shed Wi wat er and soljuti.o
dried over WS04~ d, TEsurtT ng "of

cycl ohexyl met Hanol

(1S, 3R) - I3 (tert- butyl henyl st anyl oxymet hyl )f
yel | ow QTTBDBS4H34028| (382.62): LCMS (ESI): ¥B3.5 [MH]. 25 41
tert-Butyl 2-[(1

S,3R)-3-(tert-butyl di phenyl sil anyl oxynet hyi ) cycl ohexyl nmet hoxy] - 2-

geggvl P5 PRI PBPIER-Eltyl 2448, 3RS-a Tk d-but MRERE R STERRIcR MR R0 TBDPSO PhCH3
(].:LS f’B) ?exwmethewwyhdintytptsmyiomat@asé olfstltﬂefuyﬂbﬁtﬁathl@fw afngmﬂf@il fac:cﬂﬁo@ g
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is stirred vigorous
separated off, drted over MgSO4 and concentrated. The residue is chromatographed

on silica ge! (heptane/ethyl acetate gradient), resuiting in 14.4 g of tert-butyl 2-
10 ((1R,38)-3-hydroxymethyicyclohexylmethoxy)-2-methylpropionate as yellow oil.

1H-NMR (500 MHz, DMSO): § = 4.304.36 (m, 1H); 3.23-3.29 (m, 1H); 3.15-3.21 (m,
2H); 3.05-3.13 (m, 1H); 1.53-1.81 (m, 4H); 1.15-1.52 (m, 3H); 1.41 (s, OH); 1.27 (s,
6H); 0.70-0.86 (m, 2H); 0.49-0.58 (m, 1H).

15

tert-Butyl 2-{(1S,3R)-3-[5-ethyl-2-(4-triflucromethylphenyl)oxazol-4-yimethoxymethyl)-
J cyclohexylmethoxy}-2-methylpropionate



stirrer) at 10C for 18 h. Then MIBE and water are added, and the phases
~are 10 separated. The aqueous phase is extracted twice with MIBE, and the
conbi ned organic phases are washed with saturated sodi um chl oride
solution, dried over nmagnesiumsulfate and concentrated. The residue is
chr omat ogr aphed on silica gel (heptang/ethyl acetate gradient). This
results in 60.7 g of tert-butyl 2-[(1S,§R)-3-(tert-

but yl di phenyi si | anyl oxynmet hyl ) cycl ohexyl net hoxy] - 2- net hyl propi onste as
pale yellow 15 oil. C30H444Si (496.30): LCVS (ESI): 514.49 [M +NH4] 20

tert-Butyl 2- (1S, 3R)-3-(tert-butyldiph si | anyl oxynet h sycl ohexyl net ho
Xyl -2- metk py opi onat eQO 1. [LDA, Mel :ﬁ%EO 2. LDA, |ve a A 1011""",
O X~ OrBDP BDPS .42 55 nm| of a solution of |ithium.s opr opyl am de

(2Min T, ' ion of , 60.7 g of tertfbutyl

2-[ (1S, 3R) - 3-(tert-bwykdi phenyl si | anyfoxymnet hyl ) cycl
hexyl metthoxy] - 2- net hyi pr opi onate in 18g‘n1{6ﬂ THF
the tenperature should not. rise above/"55%C. The s¢lutign is Lyr at

this tenperature for 5 10 mn andtheno‘ tirr t this
tenperature for a further 15 mn, afteri which the sdl utidn is:co@l ed

C, duricr)1 i ch

again to -78C, 'and 38 ml of nethyl iodi
solution is warmed to OC and then sat u d NH4Cl sol utipon and et\yl
acetate are added. The phases are separgfed, the organi ase i s washed
Wi th saturated NHACI sol ution, the cegafji ned aqueous p re extracted
once again 10 with ethyl acetate, andRMhew t he conbi ned\sesgani c phases are
washed with saturated sodium chloride solution, dried over, magnesi um

sul fate and concentrated. 150 ml of a solution of lithiun ~sopr opyl am de

(2Min THF) are added to a solution of F

300 mg of tert-butyl 2-((1R,3S)-3-hydroxymethylcyclohexylmethoxy)-2-

- methylpropionate are dissolved in 10 ml of MTBE, and 50 mg of sodium hydride (60%
5 in mineral oil) are added. After gas evolution ceases, 600 mg of 5-ethyl-4-iodomethyl-
2-(4-trifluoromethylphenylloxazole are added, and the suspension is heated under

reflux ove'rnight. After addition of water and MTBE, the phases are separated, and the

organic phase is washed with saturated scdium chioride soiétion, dried o.ver MgS0O4

and concentrated. The residue is purified by preparative HPLC, resuiting in 190 mg of
10 tert-butyl 2-{(18,3R)-3-[5-ethyi-2-{4-trifucromethyiphenyl)oxazol-4-ylmethoxymethyl]-

cyclohexylmethoxy}-2-methylpropionate as yellow oil.
C29H40F3NO5 (539.84): LCMS (ESI): 540.7 [MH"].

15
2-{(18,3R)-3-[5-Ethyl-2-(4-trifluoromethyiphenylyoxazol-4-yimethexymethyllcyclo-
hexylmethoxy}-2-methyipropionic acid



the residue obtained in this way in 180 ml of THF at -78C, during which
~the tenperature should not rise above -55C. The solution is stirred at
this tenperature for 15 10 min and then warned to -10C and stirred at this
tenperature for a further 15 mn, after which the solution is cool ed
again to -78C, and 38 ml of nethyl iodi are added dropw se. The
solution is warned to -10C and then saturated NH4Cl sol ution and et hyl
acetate are added. The phases are separated, the organic phase is washed
with saturated NHACI sol ution, the conbined aqueous phases are extracted

once again 20 wt_ et hyl acetate, and then the conbi ped _organi c phases are
washed with s3g ed sodium chl @!:'}%e sol ution, dri er magnesi um

sul fate and c& pt.y ated. The resi (E_Ju i s chromat ographed on silica gel

( hept ane/ et fyl aceta’!}e gradient) Tesulting in 51.2°g © tert-butyl 2-[(1
S,3R)-3- (tent-butyl d'gphe yi si | anyl oxynet hyl ) cycl ohexyl nmet hgxy] - 2-

nmet hyl prjopi ohat e as oil. 25 1 H NWR (500 DVBO) : 7.57-7.63
(m 4H);[ 7.40 7.SOd ; 3.43-3.49 (m 2H){ 3.11-3.1 ;
3.04-3.0 1 H;71.80-1.86 (m 1 H); 1.65-1. 2H), 46- 1.62 (m
2H); 1.40

BH); 3,28 (s, 6H); 0.74-1.60 (m 4H); .00 (s, QHH);
0.58-0.67 ¥Ym¥ 1 H—=X0 tert-Butyl 2-((1 R 3S)-8-hyd
roxynet hyl cychohexyl nex hoxy) - 2- net hyl propi onate 43 \O TBAF O THE G O_
04", 1 I i~ /OBDPS 0 51.2 g of tert-butyl
2-[ (IS, 3R -3 b - but yl di phenyl si | anyl oxynet hyl ) c
hexyl met hoxy] t hyl propi onate are dissolved in
addi tion

of THE and, after

270 mg of tert-butyl 2-{(1 S,3R)—3—[5—ethyl—2—(4—triﬂuoromethylphenyl)oxazbi-«d,-
yimethoxymethyllcyciohexylmethoxy}-2-methylpropionate are dissolved in 5 ml of

5 dichloromethane and 2.5 mi of trifluoroacetic acid and stirred overnight. The solution is
then completely evaporated, and the residue is purified by preparative HPLC, resulting
in 127 mg of 2-{(1 S,3R)—3—[5¥ethyi-2-(4-triﬂuoromethylphenyl)oxazoM-
ylmethoxymethyi]cyc!ohexy[methoxy}-Z-methyipropionic acid as yellow oil.

10 C25H32F3NO5 (483.22): LCMS (ESI): 484.41 [MH™].

)
2

Example 2
2-{(18,3R)-3-[5-Ethyl-2-(3-trifluocromethylphenyl)-oxazol-4-yimethoxymethyljcyclo-
15 hexyimethoxy}-2-methylpropionic acid



of 54.5 g of tetrabutyl ammonium fluoride hydrate, stirred at RT overnight.
~ Most of the THE is distilled off, and the residue is taken up in

MIBE/ wat er. The organi ¢ phase is separated off, dried over MpSO4 and
concentrated. The residue is chromatographed on silica gel (heptane/ethyl
acetate gradient), resulting in 14.4 g tert-butyl 2 10

t hoxymet hyl ] - %
pOIN/NO O

((1R, 3S) - 3- hydr oxynet hyi cycl ohexyl net hoXy) - 2- net hyl propi onate as yel | ow

oil. 1 HNWR (500 VHz, DVMSO): 5 = 4.30-4.36 (m 1 H); 3.23-3.29 (m 1 H);

3.15-3.21 (m 2H); 3.05-3.13 (m 1 H); 1.53-1.81 (m 4H); 1.15-1.52 (m

3H); 1.41 (s, 9H); 1.27 (s, 6Hy 0.70-0.86 (m 2H): 0.49-0CHigallm 1 H).

15 tert-Butyl 2-{(1

S,3R)-3-[5-ethy|-2-(4-trif|ltuj)ro gxazol - 4-yl

cycl ohexyl met hoxy} - 2=t hyl pr opi onat e 44 aH MIBE O

F FF F4F F 300 N 2(1((1.':3,;?“)@ |

hylpY opidhat @ ar exdi s3@l ved in 10 m of

MIBE, and 50 ng ¢f godi um hydride (60% 5 in mnera il) are added. After

gas evolution c , 600 nmg of 5-ethyl-4-iodonethyl

2-(4-trifluoromet hyl'ghenyl ) oxazol e are added, and the suspension is heated

under reflux overnight. After addition of water and MIBE, the phases are

separated, and the
2-{(18,3R)-3-[5-Ethyi-2-(3-triflucromethylphenylyoxazol-4-yimethoxymethyijcyclo-
hexyimethoxy}-2-methyipropionic acid is obtained in analogy to Example 1 from tert-

5 butyl 2-((1R,3S)-3-hydroxymethyicyclohexylmethoxy)-2-methylpropionate and 5-ethyl-
4-iodomethyl-2-(3-triflucromethyiphenyljoxazole.

C25H32F3NO5 (483.22): LCMS (ESI): 484.42 [MH'].

10
Exampie 3 ,
2-{(1 S,3R)—3-{5-Ethyi—2—(2-triﬂuoromethyiphenYl)-oxazoM—-yimeth oxymethyllcyclo-
hexylmethoxy}-2-methyipropionic acid

15 F

2-{(1S,3R)-3-[5-Ethyl-2-(2-triflucromethylphenyljoxazol-4-yimethoxymethyljcyclo-

hexyimethoxy}-2-methylpropionic acid is obtained in analogy to Example 1 from tert-

butyl 2-((1R,3S)-3-hydroxymethyicyciohexylmethoxy)-2-methylpropionate and 5-ethyi-
20 4-icdomethyl-2-(2-trifluoromethyiphenyl)oxazole.



organi ¢ phase is washed wth saturated sodiumchloride solution, dried
over MgSO4 and concentrated. The residue is purified by preparative HPLC,
resulting in 190 nmg of 10 tert-butyl 2-{(1
S,3R)-3-[5-ethyl-2-(4-trifluoronethyi phenyl)oxazol - 4-yl met hoxynet hyl ] -

cycl ohexyl met hoxy} - 2- met hyl pr opi onat e 35, yellow oil. C29H40F3NCH6 (539. 64):
LCMS (ESI): 540.7 [MH] 15 2-{(1

S, 3R) - 3-[ 5- Et hyl - 2- (4 tri f1 uor omet hyl phenyl ) oxazol - 4-yl met hoxynet hyl ] cycl o
- hexy Irrethoxx]/:} 2-meth roplonlc acid 45 TFAOOO0: 00 < O~-NO/ OH O
FF F F F25FI32F3QPH M )téﬁj\ﬂ&ﬁEﬁl) 48¢ 36 [MH".

S, 3R)-3-[5-ethyl-2-(4-trifluoronethyl phenyl)oxazol - 4-

yl met hoxymet hyl ] cycl ohexyl net hoxy} - 2- net hyl propi onate are di ssolved in 5

m of 5 dichloronmethane and 2.5 m of trifluoroacetic acid and stirred
overnight. The solution is then conpletely evaporated, and the residue is
purifi eEXgiPRiedoar ati ve HPLC, resul ting in 127 mg of

3[%3%023%%EH§ ?h bﬂgﬁétﬁ I W% mi’%* é‘ho% ﬁh%%c eq | ow 0i | .
10 C25HB2RaNethd(d/3-2- m%)hylmﬁmbrﬂcESd:r)j 484. 41 [M—l ]. Exanple 2 2-{(1

S, 3R) -3-[5-Ethyl -2-(3-trifluoronethyl phenyl)-oxazol - 4-yl met hoxynet hyl ] cycl
0- 15 hexyi met hoxy}-2-met hyl propi onic acid 46

Chiral

10 2-{(18,3R)-3-[2-(3,4-Dimethylphenyl)-5-ethyloxazol-4-yimethoxymethyljcyclo-
hexyimethoxy}-2-methylpropionic acid is obtained in analogy to Exampie 1 from tert-
butyl 2-((1R,3S8)-3-hydroxymethylcyclohexyimethoxy)-2-methylpropionate and 2-(3,4-
dimethyliphenyl}-5-ethyl-4-icdomethyloxazole.

15 C26H37NOS5 (443.27). LCMS (ESI): 444.42 iMH™].
Example 5

2-{{18,3R)-3-[2-(4-tert-butyiphenyl)-5-ethyloxazol-4-yimethoxymethyljcycio-
20 hexylmethoxy}-2-methylpropionic acid

4@/&\0, ..... o d

Chiral



Chiral Of''" ONO FFF 2-{(1 S

. 3R)-3-[5-Ethyl-2-(3-trifluoronethyl phenyl)oxazol - 4-yl met hoxynet hyi ] cycl o-
hexyl met hoxy} - 2-met hyi propionic acid is obtained in analogy to Exanple 1
fromtent 5 butyl 2-((1 R 3S)-3-hydroxynet hyl cycl ohexyl net hoxy) - 2- net hyl
propi onate and 5-ethyl- 4-iodonethyl - 2-463- rifluoromethyl phenyl)oxazol e.
C25H32F3NCb (483.22): LCMS (ESI): 484.42 [ MH]. 10 Exanple 3 2-{(1
S,3R)-3-[5-Ethyl -2-(2-trifluoronethyl phenyl)-oxazol -4-yl nmet hoxynet hyl ] cycl

- h - 2- et hy| i onj id Chiral. OOONO 2-{
T TR, ST T K A oA IR S S S
- hexyl Hskﬁﬁ@ﬁcﬁ?[f?@'i&mﬁé%t&m ScidGs Sotain@B iR ASEg) b BRANBRY 1 Fonrtgap! e 1

fromtert-" butyl
R, 39) - 3buiytiz diRSSna-bydrosyreei yieicludexyindetiexyy2-onethyipragienstedr 21(dytert- 20

4-1 odongt a3 Bl 445 SRt Ry | ) oxazol e. 47
5
C28HA1NOS5 (471.30): LOMS (ESI): 472.46 [MH'].

- Example 6 :
310 2-{(18,3R)-3-[5-isopropyl-2-(4-triflucromethylphenyl)oxazol-4-yImethoxymethyljcyclo-
hexylimethoxy}-2-methyipropionic acid

15 24(18, 3R)~3—[5—Isopropy[-2.-(4-triﬂuoromethylphenyi)oxazeM-ytmeth oxymethyijcyclo-
hexylmethoxy}-2-methylpropionic acid is obtained in analogy to Example 1 from tert-
J butyl 2-((1 R,38)-'3-hydroxymethyicyclohexylmethoxy)-z-methylpropionate and 4-
iodomethyl-5-isopropyl-2-(4-trifluoromethylphenyl)oxazole.

20 C26H34F3NO5 (407.24); LCMS (ESI): 498.41 [MH'].

Exampie 7 _
2-{(1S,3R)-3-[5-Isopropyl-2-(3-triflucromethylphenyl)oxazol-4-yimethoxymethyllcycio-
hexylmethoxy}-2-methylpropionic acid

25 '



C25H32F3NO5 (483.22): LCVs (ESI): 484.36 [MH]. Exanple 4 5
- 2-{(1S,3R)-3-[2-(3, 4- D net hyl phenyl ) - 5- et hyl oxazol - 4-yl net hoxynet hyl ] cycl o
- hexyl met hoxy}-2-nmet hyl propionic acid Chiral O OO- ~Ox 010 2-{(1
S, 3R)-3-[2-(3, 4- D net hyl phenyl ) - 5- et hyl oxazol - 4-yl met hoxynet hyl ] cycl o-
hexyl met hoxy} - 2-met hyl propionic acid i %gobt ained in analogy to Exanple 1
fromtert- butyl 2-((1
R, 3S) - 3- hydr oxynet hyl cycl ohexyl net hoxy) - 2- net hyl propi onate and 2-(3,4- d
i met hyl phenyl ) - 5- et hyl - 4-i odonet hyl oxazol e. 15 C26H37NC5 (443.27): LCMS
(ESI): 444.42 [MH]. Exanple 52-{(1 Chiral
S, 3R)-3-[2-(4-tert-butyl phenyl)-56-ethyl oxazol - 4-yi nmet hoxynet hyl ] cycl o- 20
hexyl met hoxy} - 2- met hyl pr opi 6ni c/aci~d Chirg OONO-,. 048 2-{(1
S, 3R)-3-[2-(4-tert-puryl phenyly) - 5- et hyl oxazol } 4-yl met higxynet hyl ] cycl o-
FropiNeni &_aci g is‘\,ed icn angl ogy to Exanple 1
fromtert- butyl 2- ~ T o)
R, 3S) - 3- hydr oxyngt hyl cycl ohexyl met hoxy) - 2- net hyl propi vnate and 2-(4-tert-
butyl p henyl)-5-et®yl - 4-i odonet hyl oxazole. 5 C28H41 NO5 (471.30): LCMS
(ESI): 472.46 [NHt] ' Exanple 6 10 ,
2-{(1S,3R)-3-[ 5-Isopropyl -2-(4-trifluoronethyl phenyl)oxazol - 4-yl net hoxynet
hyl ] cycl o- '

2-{(1S,3R)-3-[5-Isopropyl-2-(3-triftuoromethylphenyl)oxazol-4-yimethoxymethyilcyclo-
hexylmethoxy}-2-methylpropionic acid is cbtained in analogy to Example 1 from tert-

5 butyl 2-((1R,38)-3-hydroxymethylcyclohexylmethoxy)-2-methylpropionate and 4-
iodomethyl-5-isopropyl-2-(3-triflucromethyiphenyl)oxazoie. '

C26H34F3NO5 (497.24): LCMS (ESI): 498.35 [MH"].

10
Example 8
2-{(18,3R)-3-[2-(3,4-Dimethylphenyi)-5-isopropyloxazol-4-yimethoxymethyljcycio-
hexylimethoxy}-2-methyipropionic acid |

15

2-{{1S,3R)-3-[2~(3,4-Dimethylphenyl)-5-isopropyloxazol-4-ylmethoxymethyllcycio-

hexylmethoxy}-2-methylpropionic acid is obtained in analogy to Example 1 from tert-

butyl 2-((1R,3S)-3-hydroxymethylcyclohexylmethoxy)-2-methylpropionate and 2-(3,4-
29 dimethylgjhenyl)-4-iodomethyl-S-isopropyloxazoie.

C27H39NO5 (457.28): LCMS (ESI): 458.44 [MH™].



hexyl nmet hoxy}-2-nmet hyl propionic acid Chiral 4,, / 00 FNO~0 0 15 2-{(1
~ S,3R)-3-[5-1sopropyl -2-(4-trifluoronethyl phenyl)oxazol - 4-yl met hoxynmet hyl ] c
ycl o hexyl net hoxy}-2-net hyl propionic acid is obtained in analogy to
Exanple | fromtert- butyl 2-((1

R, 3S) - 3- hydr oxynet hyl cycl ohexyl net hoxy)_2- net hyl propi onate and 4- -

i odonet hyl - 5-i sopropyl -2-(4-trifl wuoro hyl p henyl ) oxazol e. 20
C26H34F3N0O5 (497.24): LCMS (ESI): 498.41 [MHO . Example 7 2-{(1

S, 3R)-3-[5-1sopropyl -2-(3-trifluoronethyl phenyl)oxazol - 4-yl met hoxynet hyl ] c
ycl o- hexyl nmet hoxy}-2-net hyl propionic acid 25 49 Chiral OONO-,, OO F
FF 2-{(1S 3 R-3-[5- [sop ,
ropyl -2-(3-trifluoronethyl phenyl)oxazol - 4-yl met hoxymet hyi ] cycl o-

hexyl rreelxany;}[ez; met hyl pr op| on| c acid is obtained in analogy to Exanple 1
fromtert but yl 24{%‘0 S) - 3- hydr oxynet hyl cycl ohexyl net hoxy) - 2- net hyl
prop i oﬁ'{é'{%%ﬁtﬁ i~ h%/lmenslh%@apfwxazo -4-imethaxyretadleyrie-

heny! %@ﬁg@hﬁth%@ﬁf%%m&)wc 24) LCVMB (ESI): 498.35 [M4]. 10 Exanple

8 2-
S, 3R) 3-[2-(3,4-D et hyl phenyl ) - 5-i sopr opyl oxazol - 4-yl net hoxyrret‘hyl ] cycl o-

% SN o

' 2-{(13,3R)-3-[2-(4-tert-butyiphenyl)-5-isopropyloxazol-4-yimethoxymethyl]cyclo-
10 hexylmethoxy}-2-methyipropionic acid is obtained in analogy to Exampile 1 from tert-
butyl 2-((1 R,38)-3’-hydroxyrhethylcyc!ohexylmethoxy)-2—methyipropionate and 2-(4-tert-
butylphenyl)-4-iodomethyl-5-isopropyloxazole.-

C29H43NOS5 (485.31); LCMS (ESI): 486.23 [MH"].
15

Example 10

2-{{18,3R)-3-[5-Isopropyi-2-(3-methoxyphenyl)oxazol-4-ylmethoxymethyllcyclo-
hexylmethoxy}-2-methylpropionic acid

Q%ﬁ\o ‘‘‘‘ 7<LL

20
Chiral



hexyl nmet hoxy}-2-nethyl propionic acid Chiral OCOf" OyONO 15 2-{(1

- S5, 3R -3-[2-(3, 4- D net hyl phenyl ) - 5-i sopropyl oxazol - 4-yl net hoxynet hyl ] cycl o-
hexyl met hoxy} - 2-nmet hyl propionic acid is obtained in analogy to Exanple 1
fromtert- butyl 2-((1 R 3S)-3-hyd

roxymet hyl cycl ohexyl nmet hoxy) - 2- net hyl pr, qplon ate and 2-(3,4 20

di net hyl phenyl ) - 4-i odonet hyl - 5-1i soprop); l'oxazol e. C27H39NCG (457.28): LCMVS
(ESI) 458 44 [MH]. 50 Exanple 9 2-{(1 S,

3R) - 4- tert but yl phen 083 5-i sopropyl oxazol yl met hoxynet hyl Jcycl o- 5
hexyl me21{ ﬁypmyﬂ% rraetmxapbmnsr!mxazd-@ymneﬂ)oxw?{w]cyc lo-

S,3R) -3 - I
0 h)exybééﬁﬁé%ﬁ@ 2oty IER: Betag LRt P E oty 10 ERRR T BT <

1 from beiyt 2-(bIR B6)-3~ iﬁ;(dkoﬁjmaﬁﬁyl@cmxylmethoxy)-z -methylpropionate and 4-
roxymet hyl cycl ohexyl net hoxe/e)| nmet h ropion ate and 2-(4-tert- b

ut yl pheldfemettyinsisepioRM-25 @@H?%P%@Mifaﬁaéomgmsm (485.31): LCVS
(ESl):5 486.23 [MH]. 15 Exanple 10 2-{(1 S, 3R)-3-[5-1 sop

ropy[-2 ( 3- net hoxyphenyl ) oxazo 1-4-yl net hoxyrret hyl ] cycl o-

hexyl meCREKBT NDG&SS 26 bﬁii\d&(ESacdﬁﬂm [MH"].

Example 11
™

b 10 2-{(18,3R)-3-[5-Isopropyl-2-{naphtha-2-yl)oxazol-4-yimethoxymethylicyclo-
hexyimethoxy}-2-methylpropionic acid

Chiral

15 2-{(1S,3R)-3-{5-Isopropyi-2-(naphth-2-yl)oxazol-4-yimethoxymethylicycio-
hexylmethoxy}—2~methy!propibnic acid is obtained in analogy to Exampie 1 from tert-
butyl 2-({1 R,38)-3—hydroxymethyicyc'iohexylmeth0xy)—2-methyipropionate and 4-
iodomethyl-5-isopropyl-2-(naphth-2-yl)oxazoie.

20 C29H37NOC5 (479.27): LCMS (ESH: 480.44 [MH™].
Example 12

2-{(1R,38)-3-[2-(3,4-Dimethyiphenyl)-5- isopropyioxazoi—4—yimethoxymethyi]cyclo—
25 hexylmethoxy}-2-methylpropionic acid



Chiral OL ONOf'' ~O-0 10 51 2-{(1 S _
3R) - 3-[ 5-1sopropyl - 2- (3- net hoxyphenyl ) oxazol - 4-yl net hoxynet hyl ] cycl o-
hexyl met hoxy} - 2-nmet hyl propionic acid is obtained in analogy to Exanple 1
fromtert- butyl 2-((1 R 3S)-3-hydroxynet hyl cycl ohexyl net hoxy) - 2- net hyl
propi onate and 4 iod onethyl-5-isoprop%F 2- ( 3- net hoxyphenyl ) oxazole. 5
C26H37NO6 (459.26): LCMS (ESI): 460.42 Exanple 11 10 2-{(1
'S, 3R) - 3-[ 5-1 sopropyl - 2- (napht ha- 2-yl ) oxazol - 4-y|nethoxynethy|]cyc|o-
hexyl met hoxy} - 2- nethylproplonlc acid Chiral 0 CONO/OO 15
2-{(1S, 3R) - 3-[5- 1 sopropyl - %;gﬁé%hth 2-yl ) oxazol - met hoxynet hyl ] cycl o-
hexyl met hoxy} - 2- met hyl propi’®s ¢ acid i s obtained |%H%nalogy to Exanple 1
2-(( 1 R 3®EH-hydy vnethylcycloﬁégg ARt hox)
i od_omet hylHf5-i sop | - 2-(nap ht®Egdy ) oxazp
C29H37 '

PeMB (ESTY ™ 48044 [WH \gExarrpl"e—rTz-
R 35)-3-[2 th Iphenyl) ng | ox@azol - 4-yl nmet ho)
25 hexyl e oxy} 2-nethy|prop|on|c acid Cl CO2Et O

0
=,
LIAH,

THF Brj;i\\ ?
o

fromtert- by
propi onate a

2- met hyl

NaOH
\ OTHP NBu, HSO, OTHP
j PhCH,
1. LDA, Mel THF
2. LDA, Mel THF /lv\ Q
e e . O
%L )<U\ 0
. OTHP o |
NaH
MTBE TFA
o o S S

o

@i b 5



NEt3 DHP NaBH4 TsOH HRO O O THE O CH2C12 OH O OH O OTHP 0 O Li AW Br O

~THE Of3 O-A NaOH 0 OTHP NBu4 HS04 OTHP PhCH3 1. LDA, Me, THF 0 2. 2.
LDA, Mel, THF O X "0 -y Ox "O- OTHP OH NaH MIBE TFA | rl:: 00 OiINO

O 0 'N\/O -1 OH53 tert-Butyl [(1 R ‘

3S) - 3-(tetrahydropyran-2-yl oxynet hycycIS%hexyI nmet hoxy] acetate Or-1--0

tert-Butyl [(1R,3S)-3-(tetrahydropyran-2-yloxymethyl)cyclohexyimethoxyjacetate

NzOH

OTHP OH NBu, HSO, = OTHP
: PhCH,

5 51 g of [(1R,35)-3-{tetrahydropyran-2-yloxymethyl)cyclohexyllmethanol, 151.5 g tert-
butyl bromoacetate, 23.22 g of tetrabutylammonium bisulfate are dissolved in 380 ml of
toluene and, at 10°C (ice-water bath), a solution of 89.36 g of sodium hydroxide in
143 ml of water is added, and the mixture is stirred vigorously (KPG paddle stirrer) at
10°C and RT for 18 h. Then MTBE and water are added, and the phases are

10 separated. The aqueous phase is extracted twice with MTBE, and the combined
organic phases are washed with saturated sodium chioride solution, dried over
magnesium suifate and concentrated. The residue is chromatographed on silica gel
(heptane/ethyl acetate gradient). This results in $6.1 g of tert-butyl [(1R,35)-3-
(tetrahydropyran-2-yioxymethyi)cyclohexylmethoxylacetate as pale yellow oil.

1H-NMR (500 MHz, DMSO): & = 4.49-4.53 (m, 1H); 3.91 (s, 2H); 3.67-3.74 (m, 1H):
3.37-3.46 (m, 2H); 3.20-3.27 (m, 2H); 3.09-3.17 (m, 1H): 1.65-1.88 (m, 5H); 1.35-1.62

(m, 7H); 1.15-1.30 (m, 1H); 1.41 (s, 9H); 0.78-0.91 (m, 2H); 0.56-0.68 (m, 1H). .

20 tert-Butyl 2—methyi-2—[(1R,38)u3~(tetrahydropyran-é—yioxymethy[)cyclohexy!methoxy]»

1. LDA, Mel, THF ')
2. LDA, Mel, THF

OTHP OTHP

propionate




Br re- NaCH O O OTHP OH NBu4 HSO4 OTHP PhCH3 5 51 g of [(1

R, 3S) - 3- (t etrahydr opyran- 2-yl oxynet hyl ) cycl ohexyl ] net hanol, 151.5 g tert-
butyl bronpacetate, 23.22 g of tetrabutylannoniun1bisulfate are dissol ved
in 380 m of toluene and, at 10C (ice-water bath), 'a solution of 89.36 g
of sodium hydroxide in 143 m of water _is added, and the m xture is
stirred vigorously (KPG paddl e stlrrerf4at 10C and RT for 18 h. Then MIBE
and water are added, and the phases are 10 separated. The aqueous phase is
extracted twice with MIBE, and the conbi ned organic phases are washed
with saturated sodium chloride solution dried over nmagnesiumsulfate and

Conror 6184 Bliot HpIUGER &b UECRIBLABEREE T BRI oS iy SIS 1 ™
(tetrahgg4r erﬂ%&gmm%géﬁréﬁﬁdr@b?mﬂ mdagme ﬁﬁ%y%!dhe&ginﬁ)éthéx%]m | ow

oil. 15 1 = 4.49-4
3I 67- 3. Feetalg N3G mi OGTGF 3 - Z% Qnq'iurmwh@hztbe:laerzpe(awrezwoui@nggnse abovm 1

0, . 13°%56" Sgb Byt by fibethilie dndBinhul Peruihnod 8=,

R, 3S) - 3arfd etmr@d!l;aﬂt‘rﬂmwmmer%ﬂyredwaﬁmﬂmyér) tsfmumrmeflwmﬂnme/keiuﬂmm cosiee O 1.
LDA, Mel, THF Q TA. 0i 0- OTHP OTHP 54 147 of a

sol ut | oRIR 1P I'?%Quﬂn&@%%gﬁfﬂldﬁﬂ‘%ﬂ?ﬁ/h’@d iGR\RlieAdege) drepwisg) dde ?QJ‘-'%P%@I ution
of H‘né’é td 8¢ SR ithen %gaﬁirated NH4C! solutron and ?ﬂr%l geet eta - are added. The

R, 38) t et r ahydr opyr an- oxymet hyl ) cycl ohexy acetate 1n 450
m of Tplrams aré&@panhiedni@evwrgahtctmgeasmsmdnmtfs$mtutatechH4€!ssnlatmuéhe
! 10 combined aqueous phases are extracted once more with ethyl acetate, and then the
combined organic phases are washed with saturated sodium chioride solution, dried

over magnesium sulfate and concentrated.
Lithiumdiisopropylamide (2M in THF) are added to a solution of the residue obtained in
this way in 550 mi of THF at -78°C, during which the temperatljre should not rise

15 above -55°C. The solution is stirred at this temperature for 10 min and then warmed to
-10°C and stirred at this tefnperature for a further 15 min, after which the solution is
again cooled to -78°C, and 34.3 mi of methyl iodide are added dropwise. The solution
is warmed to -10°C and then saturated NH4Cl solution and ethyl acetate are added.
The phases are separated, the organic phase is washed with saturated NH4ClI

20 solution, the combined aqueous phases are extracted once again with ethyl acetate,

R

and then the combined organic phases are washed with saturated sodium chloride
solution, dried over magnesium sulfate and concentrated. The residue is
chromatographed on silica gel (heptane/ethyl acetate gradient), resulting in 31.4 g of
tert-butyl 2-methyl-2-[{1R,38)-3-(tetrahydropyran-2-yloxymethyl)cyclohexyimethoxy]-

25 propicnate as brown oil.

1H-NMR (500 MHz, DMSQ): 6 = 4.49-4.53 (m, 1H); 3.67-3.74 (m, 1H); 3.38-3.46 (m,
2H); 3.086-3.17 (m, 3H); 1.65-1.86 (m, 6H); 1.35-1.62 (m, 8H); 1.41 (s, 9H); 1.15-1.30
(m, 1H); 1.28 (s, 6H); 0.77-0.91 (m, 2H); 0.55-0.67 (m, 1H).

30 _
tert-Butyl 2-((1 R,SS)-B-hydroxymethyicydohexylmethoxy)-2-methyipropionate



5 -55C. The solution is stirred at this tenperature for 10 mn and then
~warnmed to OC and stirred at this tenperature for a further 15 mn, after
which the solution is cooled again to -78C, "and 28.9 m of nethyl i odide
are added dropwi se. The solution is warnmed to OC and then saturated NH4CI
solution and ethyl acetate are added. g%e phases are separated, the
organi ¢ phase is washed with saturated”NH4Cl sol ution, the 10 conbi ned
aqueous phases are extracted once nore with ethyl acetate, and then the
conbi ned organi ¢ phases are washed wi th saturated sodi um chloride
solution, dried over magnesium sul fate and concentr at ed.
Li t hi undi i sopropylam de (2Min THF) ar d to a sQlution of the residue
TEBAPHES

obt ai ned i is way i 550 m of TH 8C, dugingywhich thep

t enper at ur ul d ﬁiOt rilse 15 aboveMeHE. The sol is stirrled at|this
t enper at G warmed—to—=t0C ariths o 8 _
t enperatiure for a fu r I5 mn, after which the solution i garn

cool ed CdHPB8C, and 34.3 m of nethyl iodide ar®Hadded dropw se. The
solution is warned to -10C and then saturated NH4Cl solution and et hyl
acetate are added. The phases are separated, the organic phase is washed
with saturated NHACI 20 sol ution, the conbi ned aqueous phases are

ohases 514 BaEREEB Al R SR PR R 2SRV IRV Soer ©
nmagnesi haxgmetrhemogiopatcarnt disisided T e15 eslidlisbprepardl paREAS addigen BT

silica gel (heptane/ethyl acetate gradient), resulti ng in 31.4 g of-
t ert - buf it @omcpiypngsqlépiq:@mgg)m@ glesgliged at RT for 78. Subsequently, sat.

(N ( SOECGPE EOENye SdSe s ABGAG oty USRI o Pae Y - -

3. 39- 3. ddivémhis @tbiely EstiledDfl Thenaquiddus reskfuelis 8&kemup GHvatet 283G MTRE. (m

oTLL 1] Be bl phas i seniralgtAf and Piiracted thise ks with MTBE. The” 7

35) - 3- NysthBMEaRIrGY bisasesCABXNASHRIT\WItY Wate MBAAN ¥AD NYT QBRItRND ried over
MgSO4 and concentrated, and the residue is chromatographed on silica gel
{heptane/ethyl acetate 10/1), resulting in 14.9 g of tert-butyl 2-((1R,3S5)-3-
hydroxymethyicyciohexylmethoxy)-Z-met'hyipropionate as yellow oil.

15 .
1H-NMR (500 MHz, DMSO): § = 4.32 (1, J = 6Hz, 1H); 3.67-3.74 (m, 2H); 3.05-3.12 (m,
2H); 1.76-1.83 (m, 1H); 1.66-1.75 (m, 2H); 1.15-1.50 (m, 4H); 1.41 (s, 'QH); 1.27 (s, '
BH); 0.71-0.88 (m, 2H); 0.48-0.57 (m, 1H).



TSOH H2OO O O O- MOHr(D OX OTHP OH 5 31.4 g of tert-butyl

- 2-methyl -2-[ (1R, 3S)-3-(tetrahydropyran-2-yl oxynet hyi ) cycl o-

hexyl met hoxy] propi onate are dissolved in 115 m of isopropanol and, after
addition of 1.61 g of p-toluenesulfonic acid nonohydrate, stirred at RT
for 78. Subsequently, sat. NaHCC3 sol t6| on is added until a neutral
reaction is observed with pH paper. solvent is largely distilled off.
The aqueous residue is taken up in vvater and MIBE. 10 The aqueous phase is

separated off and extracted three tines with MIBE. The conbined org
phases ar{é! Mﬁi@dl%@hf%@r@aﬁﬁlﬂugmethwgheﬂmmﬁz@M"meﬂ@XW@ihyﬂwsm and

concent r omat ogr aphed on silica gel

(hept ané?ﬁeﬁ% r%ﬂ?orij(gg& ting in 14.9 g of tert-butyl 2-((1

R, 3S) - 3- hydr oxyrret hyI cycl ohexyl net hoxy) - 2- net hyl propi onate as yel |l ow oil .
15 1 HNWR (500 MHz, DMsO: 3 = 4.32 (t, J =6Hz, 1 H); 3.67-3.74 (m 2H);

3.05-3.12 ( 2H) ; 1.76-1.83(m 1H) ; NgHP6-1.75 (m 2H); 5-1.50 (m
4H); 1.41 H) ; 0. 7148r®8 (m 2H); 0.4 7 (m 1H). 56
2-{(1
R, 3S) - 3- or onet hyi phenyl ) oxazolf- 4-y rret oxynet hyl ] c
ycl o- hoxyl nmet hoxy} - pi oni cid NaH O rc~" ex~ O
Oﬁ \/(j\/ I
N O

100 mg of tert-butyl 2-((1R,3S)-3-hydroxymethylcyclohexylmethoxy)-2-

methylpropionate are dissolved in 2 mi of MTBE, and 21 mg of sodium hydride (60% in

mineral oil) are added. After gas evolution subsides, 248 mg of 2-(3,4-dimethylphenyi)-

4-iodomethyl-5-isopropyloxazole are added, and the solution is heated under reflux

10 overnight. After addition of water, the phases are separated, the org. phase is dried on
a kieselguhr cartridge (Separtis) and the fiitrate is concentrated. The residue is taken
up in CH2CI2/TFA (3:1) and left to stand overnight. The solution is completely
concentrated, and the residue is purified by prep. HPLC, resulting in 31 mg of 2-
{(1R,3S)-3-[5-isopropyi-2-(3-trifluoromethylphenyl)oxazol-4-

15 ylmethoxymethyljcyclohexyimethoxy}-2-methylpropicnic acid.

C27H39NO5 (457.62): LCMS (ESI): 458.32 [MH™].



TFAOONI OO O 5 100 ng of tert-butyl 2-((1 .

R, 3S) - 3- hydr oxynet hyl cycl ohexyl net hoxy) - 2- net hyl propi onate are di ssol ved
in2mM of MIBE, and 21 ng of sodium hydride (60%in mneral oil) are
added. After gas evol ution subsides, 248 ng of 2-(3,4-dinethyl phenyl)-
4-i odonet hyl - 5-i sopropyl oxazol e are ad , and the solution is heated
under reflux 10 overnight. After additi‘on of water, the phases are
separated, the org. phase is dried on a kieseiguhr cartridge (Separtis)
and the filtrate is concentrated. The residue is taken up in CH2CI 2l TFA
(3:1) ak#amyie %o stand overnight. The solution is conpletely

oo 220t 1 ASTHA BRHERTLENES Meid Bt BB SRR EERE O

yl met hogymethyigrbpipalcodwky| net hoxy} - 2- net hyl propi oni ¢ acid. C27H39NCb
(457.62): LCVS (ESI): 458.32 [MH]. 57 Exarrpnlﬁpi%ﬁi 2-1(1
4-yl

R, 3S) - 3- (2- Bi phenyl - 4-yl - 5- nethyl oxazol - ymet hyl ) cycl dhexyl met hox
y]- 2-nethyl prop ionic aci @:
acrd |

| O O~ NO 5
2-[ (1R, 3S) - 3- (2- Bi phenyl - 4-
et hoxy] - 2-net hyl propi oni
tert-butyl 2-((1S,3
3- hydr oxymet hyl cy(f\!
2- bi phenyl - 4-yl - 4-

5 2{(1R,3S)-3~(2-Biphenyl-4-yi-5-methyloxazol-4-ylmethoxymethyl)cyclohexylmethoxy]-
2-methylpropionic acid is obtained in analogy to Example 12 from tert-butyl 2-((1S,3R)-
3-hydroxymethylcyclohexylimethoxy)-2-methylpropionate and 2-biphenyl-4-yi-4-

icdomethyil-5-methyloxazole.

10 C29H35NO5 (477.25): LCMS (ESI): 478.30 [MH"].
Example 14 7
2-{(1R,38)-3-[5-isopropyl-2-(naphth-2-yi)oxazol-4-yimethoxymethyllcyclo-

15 hexylmethoxy}-2-methylpropionic acid

Chiral



. i odonet hyl - 5- net hyl oxazol e. 10 C291- 135N06 (477.25): LCVs (ESI): 478.30
[MVH]. Exanmple 14 2-{(1

R, 3S) - 3-[ 5- 1 sopropyl - 2- (napht h- 2-yl ) oxazol - 4-yl net hoxynet hyl ] cycl o- 15
hexyl met hoxy} - 2-nmet hyl propionic acid Chiral OO~ N~to 0O\ O58 2-{(1
R, 3S) - 3-[ 5-i sopropyl - 2- (napht h- 2-vyi )oxegsol - 4-yl met hoxynet hyl ] cycl o-

hexyl met hoxy} - 2- net hyl propionic acid is obtained in anal ogy to Exanple 12
fromtert- butyl 2-((1

Codonet ﬁ&i’%%@%ﬁ A R R e PR B e tBRT O P BT RE 0-470 . 27): LOVS
(ESI): %Iﬁﬂetlﬁ g-] rﬁéa&i@ i€ o{)(a?med 1 a'ﬁ'??%e? E())(?g/nr?e? 12 fl]'OlT! tert-

R, 3S)-3-[5-1sopr -2-(73- oxyphenyl ) oxazo hyl
hexyl rrebhtyk?-}((‘QS 6&)@hyﬂlropym&tfwlcaml@aﬁylmewhox@-mn@thymrd;ﬁonate and 4-

2-{(1R t hoxyphenyl ) oxazol - 4-yi met hoxynet hyl ] cycl
o- hexy'ﬂﬁ)@mﬁ;&é} Cﬁé‘?‘%ﬁpf@&%‘ '%&%% s obtai ned in anal ogy to Exanple
12 frgmtert- butyI 2((1

S, 3R) - 3- h dr ox cI ohexyi net hoxy) - 2- net hyi propi onate and 4 i od

omet hyl 8 H§’>6 Q%W%/ SNEﬁif)pdrﬁ@:%@I MiX3dzole. 20 C251- 135N06
(445, 56) LCVS (ES-): 444 14 [ M He] .

Exampie 15
10 2-{(1R,38)-3-[5-Isopropyl-2-(3-methoxyphenyl)oxazol-4-yimethoxymethyllcycio-
hexylmeth.oxy}-z-methylpropionic acid

15 2-{(1R,38)-3-[5-isopropyi-2-(3-methoxyphenyl)oxazol-4-yimethoxymethyllcycio-

Chiral

hexylmethoxy}-2-methylpropionic acid is obtained in analogy to Example 12 frem tert-
butyl 2-((18,3R)-3-hydroxymethylcyclohexyimethoxy)-2-methyvipropionate and 4-
iodomethyl-5-isopropyl-2-(3-methoxyphenyl)oxazole.

20 C25H35NO6 (445.56); LCMS (ES-): 444.14 [M-H".
Example 16

2{(1R,35)-3-[5-Isopropyl-2-(3-triflucromethylphenyl)oxazol-4-yimethoxymethyijcyclo-
25 hexylmethoxy}-2-methylpropionic acid



Example 16 2-{(1
R, 3S)-3-[5-1sopropyl-2-(3-trifluoronethyl phenyl)oxazol -4-yl net hoxynet hyl ] c
ycl o- 25 hexyl met hoxy}-2-methyl propionic acid 59 Chiral O N rF O, /X
FF 2-{(1 R

3S)-3-[5-isopropyl-2-(3-trifluoronet hylﬁhenyl ) oxazol - 4-yl met hoxynet hyi ] cyc
| o- hexyl net hoxy}-2-nmet hyl propionic aci*¢ i s obtained in anal ogy to Exanpl e
12 fromtert 5 butyl 2-((1

S, 3R) - 3- hydr oxynet hyl cycl ohexyi nmet hoxy) - 2- met hyl pr opi onate and 4

i odonet hyl - 5-i sopropyl -2-(3-trifl uo ronethyl p henyi) oxazol@hiral26H34F3NO6
(497.24): LCMS (ESI): 498.42 | 10 Exanple 17 2-{(1 '

R, 3S) - 3-[ 2- (4- 1 sobut yl pheny

'propqu azol - 4-yl met hoxynet hyl ] cycl o-
hexyi met hoxy} - 2- et ropi acid Chi O0Qg , 0O N\ 0 15 2-{(1
R, 3S)-3-[2-(4-isob -1 sopy opy! Q| - 4yl meglhoxymet hyl ] cycl o-
; _ o

2-{(1R,38)-3-[5-isopropyl-2-(3-triflucromethylphenyl)oxazol-4-yimethoxymethyilcyclo-

hexylmethoxy}-2-methylpropionic acid is obtained in analogy to Example 12 from tert-
5 butyl 2-((18,3R)-3-hydroxymethylcyclohexyimethoxy)-2-methylpropionate and 4-

iodomethyl-5-isopropyi-2-(3-triflucromethyiphenyljoxazole.

C26H34F3NO5 (497.24): LCMS (ESI): 498.42 [MH'].

10

| Example 17
2-(1 R,38)-3-[2—(4~IsobutyiphenyI)-5-isopropyloxazoi-4-ylmethoxymethy|]cyclo— |
hexyimethoxy}-2-methyipropionic acid

' Chiral

15 24(1R,38)-3-[2-(4-isobutylphenyl)-5-isopropyloxazol4-ylmethoxymethyljcyclo-

hexylmethoxy}-2-methylpropionic acid is obtained in analogy to Example 12 from tert-



hexyl met hoxy} - 2- met hyl propi onic acid is obtained in anal ogy to Exanple 12

_fromtert 60 butyl 2-((1

S, 3R) - 3- hydr oxynet hyl cycl ohexyl net hoxy) - 2- net hyi propi onate and 4-

i odonet hyl - 2- (4-i sobuty! phenyl ) -5-i sopropyi oxazol e. C29HA3NOb (485.67):
LCVE (ESI): 486.42 [MHQ . 5 Exanple 1842-{(1

R 3S)-3-[2-(4-tert-butyl phenyl)-5-isopropyl oxazol - 4-yl met hoxynet hyl ] cycl o-
hexyl met hoxy}-2-nmet hyl propionic acid 10 Chiral INOOi OO /X\ O2-{(1

R 39) - 3; ~but y| pheny| ) - 5- | | - 4-yI met h | o-
nexy) nephéké}« RN e AR R A s DA P

from t efdgonis 4-
2-((1S, 3R) - 3- h%/qdzr xilsr?gy hencyl)o?léioplrcr”r%}fﬂéizy Ie2 met hyl propi onate and 4 15

i odomet hyl - 2- (4-tert-butyl phenyl) -5- |sopropyl oxazol e. C29H43NCH (485.67):

Iligf\%/g) ( EE?éHé?‘ﬁ&E’S@’#%t hgﬁéﬁigéﬁn%%ﬁm ‘vl met hoxynet hyl ) cycl o-

hexyi et hoxy] - 2- met hyl propionic acid 61 Chiral O OO- N

Exampie 18
2-{(1R,38)-3-[2-(4-tert-butylphenyl)-5-isopropyloxazol-4-ylmethoxymethyllcyclo-
hexyfmethoxy}-2-méthylpropionic acid
10
Chiral

2-{{1R,38)-3-[2-(4-tert-butylphenyl)-5-iscpropyloxazol-4-yimethoxymethyllcyclo-
hexylmethoxy}-2-methylpropionic acid is obtained in analogy to Exampie 12 from tert-
butyl 2-((1S,3R)- 3—hydroxymethy!cyciohexylmethoxy) Z2-methylpropionate and 4-

15 icdomethyl-2-(4-tert-butylphenyl)-5-isopropyioxazole.

C28H43NOS5 (485.67): LCMS (ESI): 486.34 [MH™.
20 Example 19

2-[(1R,38)-3-(5-Ethyl-2-naphthalen-2-yl-oxazol-4-yimethoxymethyl)cyclo-
hexylmethoxy}-2-methyipropionic acid



O 2-[(1

. R 385)-3-(5- Ethyl - 2- napht hal en- 2-yl oxazol - 4-yl met hoxynet hyl ) cycl ohexyl net ho
Xy] - 2-methyl propionic acid is obtained in analogy to Exanple 12 from
tert-butyl 2-((1 S, 3R)-

3- hydr oxynet hyl cycl ohexyl net hoxy) - 2- rreté11yl propi onate and

5-et hyl -4-i odonet hyl -2 5 napht hal en- 2-yi - oxazol e. C28H35NC6 (465.59): LCVS
(ES'): 466.31 [MH]. 10 Exanple 20 2-Methyl-2-{(1

R, 3S) - 3- [ 5- net hyl - 2- (4- phenoxyphenyl )oxazol 4-yl met hoxyrret hyl ] cycl o-

hexyl met hoxy} pr opi oni ¢ acid Chiral QO IX o N Chisal p- 0

2-Methyl -2-{(1
R, 3S) - 3-[ 5- net hyl - 2- (4- phenoxyp@enyl ol - égnz)l\hoxymet hyl ] cycl o- 15
hexyl nmet hoxy} propi onic acid ig obtl neg”i n~ahalogy t'@ Exanple 12 from
tert-butyl 2 62 ((1S, 3R -3-lhyd roxynethyicycl xyi met hoxy) - 2- met hyl
prop ionate and 4-iodoneth hyl - 2- (4- phenoxyp henyi ) oxazol e.
C29H35N06 (493.61): LCVB (BSl):/ 494229 [MHO. 5 Exanple 21 2-{(1 R
3S)-3-[2-(3,4-D net hyl p hen ©5- et hyl oxazol - 4-yl met hoxynet hyl ] cycl o-
hexyl met hoxy} - 2- net hyl propt'oni ¢ acid Chiral

2-[(1R,38)-3-(5-Ethy}l-2-naphthalen-2-yloxazol-4-yimethoxymethyl)cyclohexyimethoxy}-
2-methylpropionic acid is obtained in analogy to Example 12 from tert-butyl 2-((18,3R)-
3-hydroxymethylcyclohexyimethoxy)-2-methylpropionate and 5-ethyl-4-iodomethyl-2-

5 naphthalen-2-yl-oxazole.

C28H35NOS5 (465.59): LCMS (ESI): 466.31 [MH].

10 Exampie 20
2-Methyl-2-{(1R, 38}-3-[5-methyi-2-(4- phenoxypheny[)oxazoi-4-yimethoxymethyl]cyc!o—
hexylmethoxy}propionic acid -
Chiral

2—Methyl—2-{(1 R,38)~3—[5-methyl-2-(4-phenoxyphenyl)oxazol-4-ylmethoxymethy!]cyclo—
15 hexylmethoxy}propionic acid is obtained in analogy to Example 12 from tert-butyl 2-



OO0 x /X\ O NO 10 2-{(1 , o

. R 3S5)-3-12-(3, 4- D net hyl phenyl ) - 5- et hyl oxazol - 4- yl net hoxynet hyl ] cycl o-
~hexyl met hoxy} - 2-met hyl propionic acid is obtained in analogy to Exanple 12
fromtert- butyl - _ _

2- ((1S, 3R) - 3- hydr oxynet hyl cycl ohexyi methpxy) - 2- et hyl propi onate and 2-(3
,4- d inmethylp henyl)-5-ethyl-4-iodonettyl oxazoie. 15 C261- 137NCb
(443.59): LCMS (ES-): 442.20 [MH+]. -63 Cdainms: 1. A conpound of the
fornuladii-~~o~~ i.n.which the meanings, are:

H, CF3; tﬁé‘yd(@ﬁymﬁﬁylabm@hexﬂﬁtﬁ{%b@ phlesyeropenate apd#- @aipnaﬁtiayfr&

O (C1- % toget her with the phenyl ring fused

napht h?fﬁetﬁﬂ(gk E@S}x@{hl?n% 1-C6) - al kyl, benzyl; R5 H,

(C1-Co6)-al kyl; whereby the foll owi ng conpounds are discl ai ned:
C29H35N06 (493.61): LCMS (ESI): 484.29 [MH™].

Exarriple 21
2-{(1R,38)-3-[2-(3 ,4-Dimethy[phenyi)—5—ethyioxazoi-4—ylmethoxymethyl]cyc!d-
hexylmethoxy}-2-methylpropionic acid

| Chiral

10
2-{(1R,33)-3-{2-(3,4-Dimethylphenyl)-5-ethyloxazol-4-yimethoxymethyljcyclo-
hexylmethoxy}-2-methyipropionic acid is obtained in analogy to Example 12 from tert-
) butyl 2-((18,3R)-3-hydroxymethylcyciohexyimethoxy)-2- methyiproplonate and 2-(3,4-
| dimethylphenyl)-5-ethyil-4-icdomethyloxazole.
15
C28H37NO5 (443.59); LCMS (ES-): 442.20 [M-H"].



2-[cis-3-(5-nethyl-2-p-toiyl-oxazol -4-yl nethoxynet hyl)-cycl oh exyl

nmet hoxy] - 2- net hyi propi onic acid, 63a :

2+[ ci-s-3-(5-net hyl - 2-p-toiyl -oxazol - 4~-yknmet hoxymnet hyl

) - cycl ohexyi met hoxy) - 2- net hyl butyric aci.d, 2-[cis-3-(5-nmethyl-2-(4-b
phenyl )-oxazol -4-yl met hoxynet hyl)-cycl ohexyl methoxy]-2- mnethyl propionic
aci d, )

2-[ci s-3-(5-nethyl -2-phenyl - oxazol - 4-yl met hoxynet hyl ) - cycl ohexyi net hoxy] - 2
- met hyl propi onic acid, 2-[cis-3-(5-nethyl-2-naphthyl-oxazol -4-yl

met hoxynet hyl )-cycl ohexy[ net hoxy}-2- nethyl propionic acid,

2'[CiSTj' -et hyl - 2- (3-nmet hoxyp henyl )-oxazol -4-yl nethoxynethyl )-

cycl ohe ?ﬁ t hoxy} - 2- met hyl propi oni ¢ aci d, ,
2-[cis-3-(5-methyl-2-(4-isopropyl phenyl)-oxazol - 4-yl met hoxymet hy[ ) -

cycl ohexyl net hoxy] - 2- net hyl propi oni ¢ aci d,
2-[cis-3-(5-ethyl-2-p-isopropyl -oxazol - 4-yi net hoxynet hyl ) - cycl ohexyi net hox

y] - 2- t hyl L.oni. id, 2-[cis-3-(5-ethyl-2-(2-naphthyl )-oxazol-4-yl
nethox?ﬁethif&§%@§gh§ﬁ§§§?f?ﬁﬁh%iy]-2- met hyl propi oni ¢ aci d,
2-[cis-3-(5-ethyl-2-p-tolyi-oxazol -4-yl met hoxynet hyl

) - cycl ohexyi nmet hoxy] - 2- net hyl propi oni ¢ acid,
2-[cis-3-(5-ethyl-2-(3-trifluornethyl)-oxazol -4-yl met hoxymnet hyl ) - cycl ohexy
| met hoxy}- 2-nethyl propionig acild3. and the physiol ogically tolerated
salts, solvates ang pRysi ol Pgﬁ%ly functi erfal™.derivatives thereof. 2. A
conpound of cligimed in clai i1 n whi 4

| N g

e ~R5
0O
CH

in which the meanings are:

R H,CFs;
R1 H, CF3, (C1-C8)-alkyl, phenyl, phenoxy:
R2  'H, (C1-C4)-alkyl, O-(C1-C4)-alkyl, CF: or

T

R1 and R2 together with the pheny! ring fused naphthwi;

R3 (C1-CB)-alkyl;

R4 (C1-C6)-alkyl, benzyl;
R5 H, (C1-C6)-alkyl;

-Whereby_the following compounds are disclaimed:

2—[cis-3-(5-methyi-Z-p—toiyl-oxazoM—yimethoxymethyE)-cyclohexy!methoxy]-2-
methylpropionic acid,



Ris H RLis H nethyl, butyl, phenyl, phenoxy or CF3; 5 R2 is H,

met hyl , methoxy or CF3; Rl and R2 are together with the phenyl ring fused
naphthyl; R3 is ethyl or propyl; 10 R4®PE net hyl; and R5 is H 15 3. A
medi cament conprising one or nore of the conpounds of the formula |I as
claimed in one or nore of clains 1 to 2. 4. A nedi canent conprising one or
mor e of-IEise3-derpeiinbe-rotolaxazekmytrethaymethgilwydiohexginesthoxyf-e of

cl ai s e or nore active ingredients which have 20 favorable
ef f ect ﬁe&hﬂgépg@gqq?@ di sturbances or disorders associated therewith. 5. A

. ) d . _ . . |
T oo omaniys (it s an L SR

cl-ainmed i.n one .or, nore of clains 1 and one re an
6. A nBHBURERIORIEAST.si ng one or nore of the conpounds of the formula |

as clai i |, g to 2 and one or re lipid

modul a? o@%ob &@ i%eyﬁésgrﬁ%b 9%‘2%“?&%5%%3@%@?%@%%%%@@% £med in one -
or nor enadhyiptapiosic skid,o 2 i n 'the manufacture of a nedicanent for the
treatrrg t a:ﬁléor rgr ez\;.lenti on of 30 disorders of fatty acid netabolism and
gl ucos & G132 R -2insentivi-oxazy-4-gimathoxymetiof -t heobexymetiatsapo- t he

for mul ﬁqéthﬁﬁgﬁhééi _ichn one or nore of clains 1 to 2 in the manufacture
of a nedi ca t for the treatnent and/or prevention of disorders in which

i nsul i A-[cissi-+4F-affed-2-S-meibyptienyl) BxaZbpiysetoyffstR@ypounds of the
formul a II ﬁ%@ﬁl ai,med. in one or pnore of claine 1°to 2°in the nmanufacture
of a nBf'? rg"leitiquygﬁémpﬁ é\‘?rﬁ’ﬁmn'%ﬁﬁll%r prevention of diabetes nellitus
and  t he-[6RBLES-AetAFISRLA Mo IBREMI}-Bxazol4-yimethoxymethyl)-

a cyclohexylmethoxyl-2-methyipropionic acid,
2~[c:is-3-(5—ethyi-2-p-isopropy[-oxazol-4-yimethoxymethyl)-cyciohexyimethoxy]—Z—
methylpropionic acid, |
2—[cis—3-(5-ethyl-2—(2—naphthyi)—oxazoi-4-yimethoxymethy!)-cyclohexyimethoxy}-Q-
methyipropionic acid,
2—[cis-3-(5-ethyi-2—p—toly’i-oxazol-4-ylmethoxymethyl)-cyclohexyimethoxy]-z-
methylpropionic acid, | | -
2~[cis-3-(5~ethyl—2-(3etriﬂu_o'rmethyl)—oxazol—4-yimethoxymethyi)-c_yciohexylmethcxy]-
2-methylpropionic acid ' | ' |

-and the physiologically tolerated salts, solvates and physiologically functional
derivatives thereof.

2. A compound of the formula | as claimed in claim 1, in which



10. The use of the conmpounds of the formula | as clained in one or nore of
claims 10 1 to 2 in the manufacture of a medi canent for the treatnent
and/ or prevention of dyslipidem as and their sequelae. 11. The use of the
conmpounds of the formula | as clained in one or nore of clains 1 to 2 in
t he manufacture of a nedi canent for the treatnent and/or prevention of 15
conditions associated wth the netabol8& syndrone. 12. The use of the
conpounds as clainmed in one or nore of clains 1 to 2 in conbination with
at | east one further active ingredient in the manufacture of a nedicanent
for thg treatnegtqand/ or prevention of disorders of fatty acid nmetabolism
20 and gl ucose utilization disorders. 13. The use of the conpounds as
claimed in one or nore of clains 1 to 2 in conbination with at |east one
furtheg,active ingredient inl tne ran facture.af a nedicanent for the
treat merit and/ qug’r w’i%ﬁyop 8P¥0P§§F'9X¥ﬂr Pch insulin resistance 25 is
i nvol ved. 14. A process for produci ng a nedi canent conprising one or nore
of the_conmpounds as clained in one or nore of clains 1 to 2, which
conpfi Bds mi xi ni§ Wheetadtmetbhdu@rdefiznt with a pharmaceutically suitable
carrier, and converting this mxture 30 into a formsuitable for
adm ni strati on.

R1 and R2 are together with the pheny! ring fused naphthyi;

R3 is ethyl or propyi;
10
R4 is methyl; and
R5 is H.
15 3. A medicament comprising one or more of the compounds of the formula | as

claimed in one or more of claims 1 to 2.

4, A medicament comprising one or more of the compounds of the formula | as
claimed in one or more of claims 1 to 2 and one or more active ingredients which have
20 favorable effects on metabolic disturbances or disorders associated therewith.

5. A medicament comprising one or more of the compounds of the formula | as

claimed in one or more of claims 1 to 2 and one or more antidiabetics.

25 6. A medicament comprising one or more of the compounds of the formula [ as

claimed in one or more of claims 1 to 2 and one or more lipid modulators.

7. The use of the compounds of the formula | as claimed in one or more of claims
1 to 2 in the manufacture of a medicament for the treatment and/or prevention of

30 disorders of fatty acid metabolism and giucose utilization disorders.



65

8. The use of the compounds of the formuia | as claimed in one or more of claims
1 to 2 in the manufacture of a medicament for the treatment and/or prevention of

disorders in which insulin resistance is involved.

8. The use of the compounds of the formula | as claimed in one or more of claims

tto 2 in the m_anuf_ac{ure of a medicament for the treatment and/or prevention of

diabetes meliitus and the sequelae associated therewith.

10

15

20

25

30

10.  The use of the Compound_s of the formula | as claimed in one or more of claims

1 1o 2 in the manufacture of a medicament for the treatment and/or prevention of

dyslipidemias and their sequelae.

11.  The use of the compounds of the formula | as claimed in one or more of claims
1 1o 2 in the manufacture of a medicament for the treatment and/or prevention of

conditions associated with the metabolic syndrome.

12.  The use of the compounds as claimed in one or more of claims 110 2 in
combination with at least one further active ingredient in the manufacture of a
medicament for the treatment and/or prevention of disorders of fatty acid metabolism

and glucose utilization disorders.

13.  The use of the compounds as claimed in one or more of claims 110 2 in
combination with at least one further active ingredient in the manufacture of a
medicament for the treatment and/or prevention of disorders in which insulin resistance

is involved.

14. A process for producing a medicament comprising one or more of the
compounds as claimed in one or more of claims 1 to 2, which comprises mixing the
active ingredient with a pharmaceutically suitable carrier, and converting this mixture

into a form suitabie for administration.



