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1 Description
2-{-3,"' 2- (PHENYL) - OXAZQOL- 4- YLMETHOXYL- CYCLOHEXYL
METHOXY} 5 PROPI ONI C ACI D DERI VATI VES USED AS PPAR
LI GANDS ( PEROXI SOVE PROLI FERATOR- ACTI VATED
RECEPTORS) FOR THE TREATMENF OF HYPERLI PI DAEM E AND
DI ABETES The invention relates to acetic acid
derivatives with cycl ohexyl net hoxy substituents, 10
process for their preparation and their use as
Desamptibmanent s, and to their physiologically tolerated
salts and physiologically functional derivatives.
Compounds of simlar structure have been described in

2:- 3t’im@PﬁENYfL mgstmrmETH@jwamwﬁEm RIETHOX Y-
di abetes (WD 2004/ 076427). 15 The invention was baséed

PROBHONHe ASHPRERBIATIMICS . @ﬁ&EML&G/éND&&HE@OXISOME

PROGRTIATORAGTIATER ARk AR kT e T REAMENT oF

HYPERUIRIDAENME ANDSDIARBITESf or the prevention and/ or
treatnment of diseases such as type 2 diabetes and

at heroscl erosi s, and the di verse sequel ae thereof. 20
The @gﬁ.ﬁ%&uﬁn 4&%5;1%98 cgé{ rv% vﬁ ﬁﬁtﬁ S538/?[c)?ltexylﬂ‘ﬁ?th0>§\hsubst1tuents
procdsssiod ﬁaairapmaltatml emddmegumsb ﬁ%ﬁ’ﬁiﬁlfquﬂmem;r andi t@ttmir ﬁh};SlologlcalIy

correspondi ngl 00 PAR effect. 25 Summary o
tO"*'”ﬁ"ﬁdé%ﬁg @Hglﬂﬁ‘?’ﬁ%ﬂ‘?g?@"yf 6@%‘?"3%@?’%"“{%3 provi ded a

compound of the formulal RL1 FrOR5 R3I CH3 la in

whi ch the neanings are: R1 H, (Cl-C6)-alkyl;
Compounds of similar structure have been described in the art for the treatment of

hyperlipidemia and diabetes (WO 2004/076427).

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.

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

in a first aspect, there is provided a compound of the formulia |

?522

“-*-h Réi

Rl
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5 R H 0-(C-C3)-alkyl, CF3; or RL and R2 are
together with the phenyl ring fused naphthyl; 10 R3
(Cl-C6)-al kyl; R4 (Cl1l-C6)-al kyl, benzyl; R5 H,
(C1-C6) -al kyl; 15 wherein the foll owi ng conpounds are
di scl ai med: 13
2-[cis-3-(5-Methyl-2-p-tol yl oxazol -4-yl met hoxy) cycl oh
exyl met hoxy] - 2-met hyl propionic acid, 2-[(1R, '
3S) - 3- (5- Met hyl - 2- p-t ol yl oxazol - 4-yl met hoxy) cycl ohexy
in whitHBlehRering-diet hyl propionic acid, 2-{(1 S
3R) - ci s-3-T 2- ( 3- net hoxyphenyl ) - 5- et hyl oxazol - 4-yl net
hoxy] gé@p@g)xé{w]pt hoxy}- 20 2-nmethyl propionic acid, -
2-{(1 S,
Rz 3R - 3y[ 3:(CqiEm)3ukyi idi,ugr omet hyl phenyl) - 5- net hyl oxazol
- 4-yl met hoxy] ¢ycl ohexyl nmet hoxy) - 2-net hyl propi oni c
R1 an@RA, aNGgedndBiifhyhe %h[algﬂ ring fused naphthyl:
R, 3S) - ci s- 3- (5- net hyl - 2- (41 sopr opyl phenyl ) oxazol - 4-y
rz | met hﬁ_—;(w;e _Qwp! ohexyl et hoxy] propi onic acid. 25 and
t he physi o% ogically tolerated salts and sol vates
t her egds_ kN S aspect, there is provided a
Ra medi cgén%%tbﬁ%igynl"p%gpﬂg one or nore of the conpounds
rRs Of thg foray gk according to the first aspect. 30 In
a third aspect,” there is provided a nedi canent

__conprdsin e .of _the conpounds of the
Wher‘?‘%WﬁJP'E’“‘f"%ago r"g{”ﬁg%feod'gﬁ%ﬁ‘? |8'r st aspect and one or
2-[cis+BefbeMeitiyli-2+p-tolylngazetit eimhathoty) oiclohexydméthory] ébinethglpf apidnic acid,

2RSS B 5 P RBRE R BB SR O RF 5T lypgpome

acid, medi canent conprising one or nore of the conpounds

N R S S e S

2-methheropiong gwid)vi ded a nedi canent conpri sing one or nore

R1

2-{(1 § f3I'\’t)—rzls‘?[z(cis;-3-tri1ﬂuorome_thylphenyl)'-5—me‘thyloxazol-4-ylmethcaxy]c:yclohexylme:thoxy)—
2-methylpropionic acid, and -
2-methyl-2-[(1R,3S)-cis-3-(5-methyl-2-(4-isopropylphenyljoxazol-4-ylmethoxy)
cyclohexylmethoxy]propionic acid. |

and the physiologically tolerated salts and solvates thereof.

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
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

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

aspect and one or nore lipid nodulators. 5 1n a

si xth aspect, there is provided the use of the
conpounds of the formula I according to the first

aspect in the manufacture of a pedicanent for the
treatment and/or prevention of Ri sorders of fatty

acid netabolismand glucose utilization disorders. 10

In a seventh aspect, there is provided the use of the
conpounds of the fornmula I according to the first

lasphfth aspetththenarmuprasidedea afedicareentoeomemrisifig onele more of the

t r eat ment d/.or preventipn of disorders in which .
GappaneS ofde fomilal accatsting fythe istasnact apd ongiamore lipid
hB8nRtdrs. provi ded the use of the conpounds of 'the

formula | according to 15 the first aspect in'the

manuf acture of a medi canent for the treatnment and/or

revention di abetes. nel it and the seguel ae .
oSN s there & P8 5l one B3Petufs 2R fhedo a1 according to the
rsoadpiat irf the nisRfRiurt BPa GRS fop thel tReatth8AtBHARr lprevention of

accor di n%ét&%c the first aspect in_the manufacture of

disqrders 4 Kgretahelisnt aag gleerseafiizasion giseldsht i on of

20 dyslipidem as and their sequelae. In a tenth

aspect, there is provided the use of the conpounds of

In Rseventhasaedt, theeds aravifeddhe uprofithe sempeunsistof the fomeula 1 according to

' . [ f nd/. pr .

RINAARHEP g Tho AALRATEPS llcoh 08 o By TEHe AR orvenson o

dietradrelin whisly irdulinmeesisBincens mnolebdvent h aspect, there

is provided the use of the conpounds according to the

first aspect in conbination with at |east one

I ahteitghth agdecy ehdra @y mraviasd tHenusehs tiBcummtings ef 8k férmula | according to
g.i canent for the treatnent and/or prevention of ]

tgg st Aspechin tlp%mayufgg’qugge Ad g@gppg]ﬁptdﬂﬁtheéqegg@%rg and/or prevention of

didd ZRENRR ALY S8 RIac3 R sbBaRa bt aspect, there
is provided the use of the conpounds according to the

first aspect in conbination with at | east one

i%&fi@ﬁ%ﬁ%&ﬂé&ei DG RRic8Mhe Lk SMAe EBANSRMS U ieSbrmiula | according to
the first aspect in the manufacture of a medicament for the treatment and/or prevention of

dyslipidemias and their sequelae.

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.

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

giucose utilization disorders.

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 treatnent and/or prevention of disorders in
which insulin resistance is involved. In a thirteenth
aspect, there is provided a process for producing a
medi cament conprising one or nore of the conpounds
according to the first aspecf, which conprises m xing
the active 5 ingredient with a pharnaceutically
suitable carrier, and bringing this mxture into a

for thé teatmestiahdlbt pref/entioadiitlispsiersaitivech iGaulp oesistandis Tinelved.
invention relates to conpounds of the formula I 12
15 111 CI1f,0 R3 dH3 2 in which the neanings are:

In a tivttedhth @Eledt8heral ik ptovided B rétesd fgr@iredi®)ngad kagHicaBESY comprising one

or mor% Bﬁ{%% ﬁgfznp%kgdst( Y S@r}egftg}'t\%/ f?rs{ %%e%ﬁ%@fcéé‘ﬁ%g%{@%g the active
5 ingredlientawith a pRadcetialiyCe)itableloamer 1&nddrahgtrigehis mixture into a form
it hysiglo if ]|y tolerated salts, solvates and
a“a%%ﬁgfipg FEAPPY functional derivatives thereof.
Preferred conmpounds of the formula | are those in
which 20 Rl is H, nethyl, propyl or butyl; R2 is H,
Comppuingky, CF3; or RL and R2 are together with the
phenyl ring fused naphthyl; 25

10 The invention relates to compounds of the formula |
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R3 is nmethyl, ethyl or propyl; R4 is nmethyl, propyl
or benzyl; and 30 R5 is H Particularly preferred
conmpounds of the formula | are those in which 3 R
or RRis H or those in which 5 R4 is nethyl. The
al kyl radicals in the substituents R, R2, R3, R4 and
R5 may be either straight- chain or branched. 10 The
conpounds of the fornula | conprise at |east two

] centers of asynmmetry and may conprise nore in

in whiglldihe meaningseareonpounds of the fornula | nmay
therefore be in the formof their racemates, racemc
m xtures, pure enantioners, 'di astereoners and

R1 di astigr @pnes)aikyi;xt ures. The present invention
includes all these isoneric forns of the 15 conpounds
of the formula |I. These isoneric forns can be
obt ained_hy_kRo! 10 even if not expressly

R2 descr$b§ékﬁn&§g#§yg§¥g gﬁPharnaceutically accept abl e
salts are, because their solubility in water is

reater than that of the initial or basic conpounds,
R1 aﬂ%ﬁ i%’GItQQ?WGE,WH%&B? eheBy! iipgiiuesd nanpthidat i ons. 20
These salts nust have a pharnmaceutically acceptabl e
anion or cation. Suitable pharmaceutically acceptable
R3 aci d (&ddC6j-aetkykal ts of the conmpounds of the invention
are salts of inorganic acids such as hydrochloric
acid, hydrobrom c, phosphoric, netaphosphoric,
R4 nitrig;1agg}§mP[%@h§wgcid, and of organic acids such
as, for exanple, acetic acid, benzenesul fonic,
‘ benzoic, citric, ethanesul fonic, fumaric, gluconic,
gl ycaqlii &v4 2R\ Lgget-hionic, lactic, |actobionic, maleic,
RS mal i g_,i’ @é’t ﬁghégﬁ’f oni c, succinic,. p-toluenesulfonic
and tartaric acid. Suitable pharmaceutically

accept abl e basic salts - X .
and the phy%nologically tolerated salts, solvates and physiologicaily functional

derivatives thereof.

Preferred compounds of the formuia | are those in which

R1 is H, methyl, propyl or butyi;

R2 is H, methoxy, CF3; or

R1 and R2 are together with the phenyl ring fused naphthyl;

R3 is methyl, ethyl or propyi;
R4 is methyl, propyi or benzyl; and
R5 is H.

Particularly preferred compounds of the formula 1 are those in which



10

15

20

25

30

are ammonium salts, alkali netal salts (such as

sodi um and potassiumsalts), alkaline earth netal

salts (such as magnesi um and cal ciumsalts),

tromet anol (2-am no- 2-

hydr oxynet hyl -1, 3- propanedi ol ), di et hanol am ne,

| ysi ne or ethyl enedi am ne. 30 Salts with a

phar maceutical |l y unacceptabl e ani on such as, for

exanmple, trifluoroacetate |ikew se belong within the

framework of the invention as useful internediates

for the preparation or purification of
R1‘”H%érna@@5iically acceptable salts and/or for use in

nont her apeutic, for exanple in vitro, applications. 4

The term "physiol ogically functional derivative" used
or thdserieiwhi¢lef ers to any physiologically tolerated

derivative of a conpound of the formula | of the

invention, for exanple an ester, which on
R4 adm ni gtrhafhypn to a mammal such as, for exanple, a 5

human is able to form (directly or indirectly) a

compound of the forrmula | or an active netabolite

: : ; : . Cvas . ‘

The aYEFEfcels LR AR Al R HRE G oL R RO el YT ek Stratit
chainas bileseltradbed, for exanple, in H Okada et al., Chem

Pharm Bull. 1994, 42, 10 57-61. Such prodrugs can

be metabolized in vivo to a conpound of the

: . T .
The e o e PR P SO ASs SF as LT SMERs BErgRny and may
comptise vare duedgitibpmbhe compoladew®f feformeieahmiay therefore be in the

form GTRER e, B e LR O tgmers anc
diastdrEMRBHE Axides ThabielkAt inbenfiéra iRk AifthkBE isomeric forms of the:
invention and are_ a further aspect of the invention.

compaynds ef isedaadatl o Thesersoumriicipros ceshasbkiained by known methods
' f f the f la |
oven REELITER S lebebed h SAERRBERTL ol vates and |

physi ol ogi cal |y functional 20 derivatives as ,
described herein. Use This invention relates further
Pharmpacattisalls scedptablemaltsorreobechisd heinsclebiiityandvateeis greater than

that of the initial or basic compounds, particularly suitabie for medical applications.
These salts must have a pharmaceutically acceptable anion or cation. Suitable
pharmaceutically acceptabie acid addition saits of the compotnds of the invention are
salts of inorganic acids such as hydrochloric acid, hydrobromic, phosphoric,
metaphosphoric, nitric and sulfuric acid, and of organic acids such as, for example,
acetic acid, benzenesulfonic, benzoic, citric, ethanesulionic, fumaric, gluconic, glycolic,
isethionic, lactic, Ilactobionic, maleic, malic, methanesuifonic, succinic,
p-toluenesulfonic and tartaric acid. Suitable pharmaceutically acceptable basic salts
are ammonium salts, alkali metal salts (such as sodium and potassium salts), alkaline
earth metal salts (such as magnesium and calcium saits), trometamol (2-amino-2-
hydroxymethyl-1,3-propanediol), diethanolamine, lysine or ethylenediamine.

Salts with a pharmaceutically unacceptable anion such as, for example,
triftuoroacetate likewise belong within the framework of the invention as usefui

~ intermediates for the preparation or purification of pharmaceutically acceptabie salts

and/or for use in nontherapeutic, for example in vitro, applications.
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25 pharmaceuti cal conpositions as PPAR receptor
i gands. The PPAR receptor |igands of the invention
are suitable as nodul ators of PPAR receptor activity.
Per oxi some proliferator-activated receptors (PPAR)
are transcription factors which can be activated by
| i gands and bel ong to the cl4ss of nucl ear hornone
receptors. There are three PPAR isoforns, PPARal pha,
PPARgamma and PPARdel ta, which are 30 encoded by
di fferent genes (Peroxi some proliferator-activated
receptor (PPAR): structure, nechanisnms of activation
The AREMqi ‘PavsRloginalyi cngc’“QVtﬁfoﬂ%aN’e celigedst hgeain  refers to  any

physibie Riaiiy tdi8RdeDelerivaBieddf aZﬁﬁmﬂ)nd Jﬁ’!ﬁe\f@fm@ﬁtlsof?ﬁe lnhvent:on for
YLt a tNh
examp@sgﬂte Stgf: ‘é{h’c I?Br?&gi’\gaq}?é' g%%pW@ §”%!P|oas for example, a

humadi i& fabie it fari (dRdstiy priicdingstyWiadedmBoigd ef thad fordhula Bor an active
oW st 97: 2553- 2561, 1996). Different PPAR
metaé%“égtqégrgé]ehave different tissue distribution and
rmdul ate different physiological functions. The PPAR

Ph ssb%@ﬁ@il?rfﬁn@l’icﬂﬁél Qie'?‘tvaﬁ\%é é@oeln'cfhdéabr‘o@%gsaépﬁ?é Soffpounds of the

ul ati on

mveﬂﬁ%oqﬁcg%scr doist oo i et &t £, bhefmdihasa Byl 1994, 42,
57-61crSuhaprodruge eaviebe Irﬁeﬂalbphﬂec&rid v by eempeund of the invention.

T N R

acid catabolismor |ipoprotein netabolismin the

The ddn¥isd nd‘é’hbi* ﬁ’le5tr13atl i P& et &) | )ép?ﬁ’é’ oYﬁﬂ?lfp‘P]'bus forms, for

exa e in regu pose ceII
exampig %@WQTBHOU%Q\W/@\@V aH’PR@‘P'&E@ﬂPW for@sa Al gpolymorphous forms

of thelmmslcﬁ tlﬁél ﬁw@ﬁﬁ@h Pleldhy; withimetRY fishf®iork of the invention and are
si ol cesses, including those which are
a furtl as&epﬂ%ﬁttﬁ "&‘fﬁ{ﬁ@@t ed with car bohydrate or lipid .
met abol ism The activity of different PPAR receptors

Al re%er kS a;%d.ﬁﬁj)ggg/ R]" ?clfr(l':rﬂgé i %:‘hé’ nﬁ\férdr%a‘)erf & Eéfm@%hﬁd(s) of the

formuisxt egtdgscrbed raéloyeaﬁndrtéeire&@tSabouataSum mus:ologlcally functional

derivatius a8l R8LsBed REFEt and pat hophysi ol ogy, see: Joel
Berger et al., Annu. Rev. Med., 2002, 53, 409 - 435;

Tinothy Wlson et al., J. Med. Chem, 2000, Vol. 43,
Use No. 4, 527-550; Steven Kliewer at al., Recent Prog
Horm Res., 2001, 56, 239-63. The present invention
relates to conpounds of the fornula | suitable for
This imeehiicat relgtashfurther to the use of compounds of the formulae | and their

pharmaceutical compositicns as PPAR receptor ligands. The PPAR receptor ligands of
the invention are suitable as modulators of PPAR receptor activity.

Peroxiscme proiiferator-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, PPARalpha, PPARgamma and PPARdelta, which are
enccded by different genes (Peroxisome proiiferator-activated 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 gammas, which are the resuit
of an alternative use of promoters and differential MRNA splicing (Vidal-Puig et al. J.
Clin. Invest., 97:2553-2561, 1996). Different PPAR receptors have different tissue
distribution and modulate different physiological functions. The PPAR receptors play a
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15 activity of PPAR receptors, especially the
activity of PPARal pha and PPARgamma. Dependi ng on
the nodul ation profile, the conpounds of the fornula
| are suitable for the treatnment, control and
prophyl axi s of the indications described hereinafter,
and for a nunber of other pff‘larrmceutical
appl i cations connected thereto (see, for exanple,
Joel Berger at al., Annu. Rev. Med., 2002, 53, 409
key roié:iﬁ vaﬁbﬂ?%@}ﬁe%' éfotﬁeel’egéia't;oﬂ of'\ée%rgeggugﬂ)%?bf 8888, the products

527-550; Steven wer et
"P@?:@ﬁﬂeﬁrﬁfg qﬂfﬁq‘}lﬁ’F@s'“ ’@9’6}1 -cragialty fyofpd ine Apidcang | casbohydrate

metatErBlls@ﬂﬂaTiﬁus Bar texﬁhﬁﬂéspmé?ﬁlﬁé lrébe[i%fs} By &PARBortant part in the

reg:;ul%gj{fl bncgc ;):&%e %@ﬂ}sﬁtc?i{/é;g%gﬁ):iem,\ﬂlét%boh%d@ the liver, while
PPARRmmee iKensdialy, inBelatd iforeex2aaplerigmegudaiid sdipc¥akkll differentiation.

i %l 2 A o B 55358 Y Bt many v

physiclegical omrpﬁ@smalnci%m tesel @dich WRanet iteayr connected with

- carboRlyafits: orpﬁdtéxﬂn%%h@ﬁf"m@rﬁ@ﬁy oﬁcdlffé’:@h?q:’ﬁﬁﬂel@c@bﬁ)rs can be

modu&g}g tra%sfq(iqrgp Ogmgg, %bfmdzagg\ég&gag a@gﬁﬁ.ﬁ ) ggc Sempounds to
varyidhi extgytee Rore rpie/bnt Uledidws sabdusbfuactions,t baysickaicaneffect and
patnE§kld SUEDIOR ligely by, AShECRAPL Ryl GB02Y o3 4o -

Tlmot&:yswﬂstm gt alp JaMerh Gharl, i2000e¥iok tddndle. ASSEWDV%B\@n Khewer et

P Rebloogteascigh oy, vpe 2 o sbet e

T & PiRSRIEiNaRdOn e tqncomawn%%thea‘gﬁe@@é aw%aplm for modulating the
activityosin PRANRD feGdRo B, dsp@@faﬂﬂl)'tﬁéfﬁcﬁwﬂy @TWRRamhal and PPARgamma
DepehfHl A it BER: RS R s 635 i e suiabo for
the treatevanit cantrad fandegrophylaxs of theondkeivrs desaibedeherehafter, and for
a nun%éxJ bfb&%?‘pﬁa%@%@iabp@éi aﬁ%ﬂﬁﬁé}ﬁ&?cén‘ﬁ‘?&t&? thdiBfo (see, for example,
Joei Berger et al., Annu. Rev. Med., 2002, 53, 409y 435; Timothy Wilson et al. J. Med.
Chem., 2000, Vol. 43, No. 4, 527-550; Steven Kliewer et al., Recent Prog Horm Rés.
2001; 56: 239-63; Jean-Charles Fruchart, Bart Staels and Patrick Duriez: PPARS,
Metabolic Disease and Arteriosclerosis, Pharmacological Re'searché Vol. 44, No. 5,
2001; Sander Kersten, Beatrice Desvergne & Walter Wahli: Roles of PPARs in health
and disease, NATURE, VOL 405, 25 MAY 2000; Ines Pineda Torra, Giulia Chinetti,”
Caroline Duval, Jean-Charles Fruchart and Bart Staels: Peroxisome proliferator-
activated receptors: from franscriptional control to clinical practice, Curr Opin Lipidol

12: 2001, 245-254).
Compounds of this type are particularty suitable for the treatment and/or prevention of

1. - disorders of fatty acid metabolism and glucose utiiization disorders
- disorders in which insulin resistance is involved

2. Diabetes. mellitus, especially type 2 diabetes, including the prevention of the
sequelae associated therewith.
Particular aspects in this connection are
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. Dys}i

heart di sease, cerebrovascul ar disorders etc,
especially those (but not restricted thereto) which
are characterized by one or nore of the follow ng
factors: 10 - high plasma triglyceride
concentrations, high postprandial plasma triglyceride
concentrations, - |ow HDL chol esterol concentration -
| ow ApoA | i poprotein concentrations - high LDL

chol esterol concentrations 15 - small dense LDL
ChpberslyeeRliaparticles - high ApoB |ipoprotein
concentratipons 4, Various other conditions which may
bE“%?gﬁ%ﬁﬁiEH”ﬁFWh”*W%aﬂ%@ﬂbolic syndrone, such as:
2inproobrent in glescesthievangdl ), i ncl uding central

oD e aniie PaREEle CYRE ToM%and venous) - hi gh
bpreyenper of Masre- drehmicrbwaseiar digetdess, for exanpl e

(but not restricted thereto); follow ng nyocardi al

infarction,. hypertensive heart disease or .
P@iem’r?%@&fjhﬂﬂeQB?aﬂueﬁﬁ sHeh ag o exargpisy athaiasglewasés, coronary

helait Wlkbase,f esrebivaRLElar HHisGraleRd @xd, efgreldll9nhose (Bel hot restricted

th

S5 UL 8 A ey b SRS RUBAG e

chighngiagmas trigyceside corudandiatignanighappsiptandia mlasma triglyceride
my, Hisghni nfarction, stroke 30 - vascul ar -

restenosi’ s or reocciusion - chronic inflammtory
biewelH Db dhwlgsderol gercedratioty  exanpl e, Crohn's di sease

apd, MpERBbbMNAeIALonkbhtratifraicr eatitis - ot her
| f%h?_rB[aE:f%Iést%troaltc%%cegtsrafiorgset | nopat hy

small dense LDL cholesterol particles

high ApoB lipoprotein concentrations

. Various other conditions which may be associated with the metabolic syndrome,

such as:

obesity (excess weight), including ceniral obesity

thromboses, hypercoagulable and prothrombotic stages (arterial and venous)
high blood pressure

heart failure such as, for example (but not restricted thereté); following
myocardial infarction, hypertensive heart disease or cardiomyopathy

. 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 |
vascular restencsis or reocclusicn

chronic inflammatory bowel diseases such as, for example, Crohn’s disease
and ulcerative colitis

pancreatitis

other inflammatory states

retinopathy

adipose cell fumors



10

15

20

25

30

335

- adi pose cell tunors 7 |ipomatous carcinomas such
as, for exanple, l|iposarcomas 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
pancreas, endocrine tunors, Tarci nomas of the | ungs,
of the kidneys and the 5 urinary tract, of the
genital tract, prostate carcinomas etc. acute and

ClisnboudyIriRbMasi RicAtdsy ﬁ:t;rdéw_ er ﬁ%ﬁé@cé%agﬂg{mnzr s

angl enest S neur ogegener lve | Soraers 3
GPRILEIMEE and PRSI EHEH G Or. SRRl Guk ot gpslEited thersto),
- cancjridmantdheqyesimintedinatatans osf thedivenof thebiliary tract and of the
e - .a : I 1¢S;1.- r | N, .

B2 a8, BaGEAR Rumar S REOBR i, BhEf of i aneys and the
notnaRttERCtgf the GepfalRracteprosiate candnomaseder matitis -
dgeRtdrd &réH&Eﬂg?gpfdﬁfer%ﬁ@é'ﬁts%rié%%q{dIPFHp‘F)o as

dermatiti s or dermatitis - keratitis an
kB8PgiPE8ReS18uch as, for exanple, seborrheic keratoses,

sesiilcdiegkfeRitios esorasdsi ni ¢ keratosis, photo-induced

kg[zg‘t 0ses. ar keratosis follicularis 20 - kel oids and
ke anﬁr%aﬁﬁfaa?(i s - warts, including condyl omata or
condhijll®seleazsisin nata - human papilloma viral (HPV)

ipggﬁﬁ%dggg as, for exanple, venereal warts,

vIir s such as, for exanple, nolluscum o

conthgmatnsquanseoiematases sHph sy fol exampis asosasia

agend Qtiiganapl e, lichen planus 25 - skin cancer such
nongs, nel anomas o

agfhléfrosrkir§3 Xdz?s‘%prldgz‘s ggaacljér%?altlolo%?é(ilcon itidns wh?c are mcr>duiated by
PPAR . .
eczemas and neurodermatitis
dermatitis such as, for exampie, seborrheic dermatitis or photodermatitis
keratitis and keratoses such as, for example, sebortheic keratoses, senile
keratoses, actinic keratosis, photo-induced keratoses or keratosis foilicularis
keloids and keloid prophylaxis _
warts, including condylomata or condylomata acuminata
human papiliocma viral (HPV) infections such as, for exampie, venereal warts,
virai warts such as, for example, molluscum contagiosum, leukoplakia
papular dermatoses such as, for example, lichen planus
skin cancer such as, for example, basal-cell carcinomas, melanomas or
cutaneous T-cell lymphomas
jocalized benign epidermal tumors such as, for example, keratcderma,
epidermal naevi
chiiblains
high blood pressure
syndrome X
poiycystic ovary syndrome (PCOS)
asthma

" osieoarthritis

lupus V.erythemat_oéth__(_LE) or inflammatory rheumatic disorders such as, for
‘example, rheumatoid arthritis
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cut aneous T-cell |ynphomas - | ocalized benign
epi dermal tunors such as, for exanple, keratodernmm,
epi dermal naevi - chilblains 30 - high bl ood pressure
- syndronme X - polycystic ovary syndrone (PCOS) -
asthma - osteoarthritis 35 -_lupus erythematosus (LE)
or inflammatory rheumatic di orders such as, for
exanpl e, rheumatoid arthritis 8 vasculitis wasting
(cachexia) gout ischem a/reperfusion syndronme 5 -
- agdteurespi ratory di stress syndrome (ARDS)
For mul ati ons The anount of a conpound of fornula I
- n@€g§§ﬁﬁ9a%h?xﬁﬁhieve t he desired biological 10
- ejbatt depends on a nunber of factors, for exanple
tk )£ osen, the intended use, the
'nE%%éﬁﬁgg%#%ﬁ%%?F%ﬂﬁgﬁﬁghd the clinical condition of
- t ReuisatsispiatorTdistredaisypdrose (ABDGeneral Iy in the
range fromO0.001 ng to 100 ng (typically of 0.01 ny
and 50 ng) per day and per kil ogram of bodywei ght,

Formulati@R®pl e 0. 1- 10 ng/ kg/ day. An  intravenous dose
may be, for exanple, in the range fromO0.001 ng to

Tho Syl oM R B BT o Le s AP B28c80eq bigia
effecindepereis @ua rabiteriaffacos) feoexdmpiathé spetifiesempound chosen, the
intenc%k’f B?%,Sﬁgﬁ%ﬁ?&?}?%ﬁnﬂnﬁgﬁgigﬁ ﬁ{aﬂﬂé}% ciié!c%&hpﬁclﬁﬂigﬁ errf_ttﬂe Htient. The
daily dpsglisegensyaly mipecenogifrom 0.001 mg to 100 mg (typically of 0.01 mg and

50 mg) per day and per kilogram of bodyweight, for example 0.1-10 mg/kg/day. An

intravenous dose may be, for example, in the range from 0.001 mg to 1.0 mg/kg, which

can suitably be administered as infusion of 10 ng to 100 ng per kilogram and per
minute. Suitable infusion solutions for these purposes may contain, for example, from

0.1 ng to 10 mg, typically from 1 ng to 10 mg, per milliliter. Single doses may contain,

for exampte, 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 formuiations which

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

it is compatible with the other ingredients of the composition and is not harmful to the

patient's health. The carrier may be a solid or a liquid or both and is preferabiy

formulated with the compound as a single dose, for example as a tablet, which may
contain from 0.05% to 85% by weight of the active ingredient. Other pharmaceuticaily

active substances may likewise be present, including other compounds of formuia 1.

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.

Pharmaceutical compositions of the invention are those suitable for oral, rectal, topical,

peroral (for example sublingual) and parenteral (for example subcutaneous,
intramuscular, intradermal or intravenous) administration, although the most suitable -
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for exanple, from1 ng to 10 g of the active

i ngredi ent. Thus, anpoules for injections may
contain, for exanple, froml1l ng to 100 ng, and

si ngl e-dose fornul ati ons which 20 can be adm ni st ered
orally, such as, for exanple, capsules or tablets,
may contain, for exanple, f*om0.05 to 1000 nyg,
typically from0.5 to 600 ng. For the therapy of the
abovenenti oned conditions, the conmpounds of fornula I

moden&y§ ‘rﬁ?faa‘iiloﬁsd%é%{jsqm%%w‘iﬂd Vidiel cas‘%’ W tlﬁwg‘a%talreeand severity of

y I'n arnaceu

the c%raﬁm@sﬁ@m@ntreaieﬂha% ofcthephabire czféhe@rnpom@ ehfarmela 1 used in
each W48k, CHaté@Yb&8ulalEn@ HRPEAHIR h!@mi—lfé@eé@“&ﬁrﬂd?@ﬂon@aiso belong

wnthmcy%ﬁpégmfew)gﬁﬁ I&%ﬁ@ﬁ?}%ﬁoﬁjfﬁ%ﬁq‘?’é@#ﬂ g;(\jfleﬁ Iagﬂqi gnc? gastric juice-
resistasiafdrinuiSiloasc Suitadle traa‘tsr’@,@ aessstbnﬂtcogastdcl jgitedcomprise celluiose
acetagag{)@hglf}%%,: éolgv ﬁé?é?& Q&@g?ﬁéle ?%o%%ﬁg%!pﬁe}ﬁﬂggﬁﬂg% phthalate
and apemicpolymessrobmesheangicosgs @pdvisetitl methadigatest i ve

[ ngredl ent. Other pharmaceutically active substances

may kew se be present, including other conmpounds of
SU‘talP’@rFPHﬁFH‘aPSUQ’G)a W@%ﬁ%ﬁ%@ﬁt@@éla ifiggstien gRay dxe fméhe form of

separaf®y Qnfis @hch s, t1’©r @k@ dcépsume &ichble susRame tablets or tablets,

each E,FQE@C%I fﬁﬁ% ﬁtagho% tﬁﬂﬁ%}%&%&abgfggons a I, a(s) powders or
granubes; est subbiteorcar smm&mdiman exgieplue or aonBhaeons kguidcat as an oil-
ln-wafé9 'ﬁ?%ét&hﬁﬂ?li %EnJIQSn' ‘T'HS%% CBH’po{sﬁPtn%orﬁSy,sé'é taﬂ'Pé&y b¥ntioned, be

prepagacu Vrajhasyitaiie p&@f@ﬁﬁ@%ﬁa (m%ﬂwdwnlﬁh én@%@%t&’aﬁ@m@ which the
activel rﬁgréﬂié?lﬁuérﬁ:f athén&é@i@?rqﬁﬂlcf@rmbw ESHEOBE Jone or more add[tlonal

naredéishioce FSIPVER ICMILestn 165 ROTRERUPRATe aRPTalY pheduced by

uniformratnd Gacrm@benec&ra h'w?n@ oftthe ativei mgmmfuém With Talr hadie cend/or finely
cviaed B}, BEEMARL e RoROERR o8] TR THBE for example
a tablel @anr b¢ quedudast dyl eemprassiigs or badlding awbavwder ohgranules of the
compBCI iy éﬁe Qégltc{b‘ﬁa'té“éﬁiﬁt bRe- orpﬁﬂ@raﬁe Bnh?fr%ré(&@nfso Compressed

jUICE resi st ant
tabletsgandpg n@% tatlgting e compaasdrindresfiewingotepmi such as, for

examﬁtﬁltlﬁz @;fger ﬁcdfagﬁ@s?hm%aé@mggﬁe\mng?g \,ametaabiader glidant, inert
et g 4 4O BIHL SUTBFe RELYRIERPEINS 208Nl Aetdigple machine.
Moidemtdbmmydaatbe p&mmcﬂaj by pi'rddn'@:’fhﬁ tarapondpahiahiisis powder form
and is ﬁ%ls?ér?éd @ﬁﬁ"aﬂ':ﬁé&%hﬁr‘d;fﬁ%t k]ﬁ éhntag?e Frn%&ﬂqn%f

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

Pharmmaceutical compositions suitable for parenterai administration comprise
preferably sterile aqueous preparations of a compound of formulal, which are
preferabiy iscotonic with the bload of the intended recipient. These preparations are
preferably administered intravenously, although administration may ailso take pilace by

- subcutaneous, inframuscular or iniradermal injection. These preparations can
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10 separate units such as, for exanple, capsules,
cachets, suckable tablets or tablets, each of which
contain a defined amount of the conpound of fornula
i; as powders or granules, as solution or suspension
i n an aqueous or nonaqueous liquid; or as an oil-
in-water or water-in-oil emifsion. These conpositions
may, as al ready nentioned, be prepared by any

sui tabl e pharnmaceuti cal met hod whi ch i ncl udes a step

prefe:‘a%{?"@ﬁﬁfro&@@edlé}/ Zﬁ%npetl’fenc%rﬁgbﬁﬁﬁ vﬁ?%é{é‘? a‘?ﬁr fRing the resutting

cons one or nore addition
soiut:q)rhggstgglee ,:ﬂng) isgitenis witgnblopd: dnisskabie t cormpesitions of the invention

generafyROAIdin B Areodh PyakiyhPofiecrive Yompaiuhar m and
honmogeneous m Xxi ng of the active ingredient with a

liquid and/or finely divided solid carrier, after
Pharm&cahiceheoppodilionsi suikdibdg dor iréctaleeémsiyatlo'l’hase preferably in the

form W%ﬁgl dos@s&@@é&fon@@nTﬂg Qr&ﬂﬁﬁe% %‘é‘an@bﬁﬁﬁhﬂ% %Empound of

ranu
the fometee ! a\ﬁt;bwr@m oA {reors eonvmiopel avlicecaiiers.i fongxample cocoa butter,

and Shgﬁﬁgqhgmé@m@mgﬁased tabl ets can be produced by
tabl eting the conmpound in free-flow ng formsuch as,

for exanple, a powder or granules, where appropriate
Pharmaoedical t:dsmpob:itmdersu;tgblbcramtop:taﬂalge orlithel @RiN md;br@ferabiy in the

form &rb(?n %nt”c?nz,fg%ﬁ'x ﬁéltr cgr?;f}%ls et 'p %ﬁ%’g?@ o{@lrl %ﬂ e@gfr[)éfﬁ gJ (IJcrbgan be used

are pefmlaiuwg lanelirg mbmt»iwlenmiy@bia, gldahofsoarté combinations céihslo or more
of thelse. émis'?ér?dé%d THe! Qct% inggédiellﬂ! %U#;é’né?éily"‘?%sen't i %ﬂco?]centraﬁon of

bl e ‘machi ne. ceutica t1ons
from %ﬁjéo J&”e Y M@l@faﬁofﬁla? SPEIPCEEIRH! f‘%’gﬁ)‘&ﬂjp iRt sxtpad%on

conprl se suckabl e tabl ets.which contain a conpound of : C
Transi BT Bl S Bt PR A BE st Htatte or
transdemnal 0sew cpD dnedini theéurm g singia piastarsiwhish ged atitablaridr long-term
close %)ﬁ?ﬁt%tt?“thé;b%fn%ﬁg? %’b?dé?Hﬂ% aéé‘@‘\ j:aeiasté’ Ak, tc'oﬁ?éin the active

ositions paren mnlts
lngredmfpm $8 aguedus Aslution whiche i dudtanied pregrer appmiatﬁ, dissolved

and/oﬁd%ﬁ@%’ﬁﬁ M acﬁﬁ’ééﬂ’é 8r Hlsp\‘é't’ééa‘maé o é?f Aldtbyle actlve ingredient

oni,.c Wth the ein
concen o o st b 15 R selular possibity
is forlthér@cytg/ﬁoimgl'edieﬂﬂ tch@egFEIéalmmlb?t éiébtr@fﬂarﬁ@brm 8P :étﬁ&FhoreSIS as
eQus nusc or erna
descrBrc fr Bambi A ST RRTp b FERERch e aab 21 48k
produced by m Xi ng the conpound with water and rmkl ng

The chbRfpdurtid! 3 tA8 formuia | are distinguished by favorable effects on metabolic
disorders. They beneficially influence lipid and sugar metabolism, in particular they
iower the triglyceride level and are suitable for the prevention and treatment of type i
diabetes and arteriosclerosis and the diverse sequelae thereof.

Combinations with other medicamentis

The compounds of the invention can be administered alone or in combination with one
or more further pharmacoiogicaily active substances which have, for example,
favorabie effects on ‘metabolic  disturbances or disorders frequently associated
therew;th Examples of such med:caments are

1. medicaments which lower blood glucose, antidiabetics
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solution sterile and isotonic with blood. |njectable
conpositions of the invention generally contain from
0.1 to 5% by weight of the active conpound. 5

Phar maceuti cal conpositions suitable for rectal

adm ni stration are preferablx in the form of

si ngl e-dose suppositories ese can be produced by

m xi ng a conpound of the fornmula | with one or nore
conventional solid carriers, for exanple cocoa

2 bﬁ%ﬁ\@m { cz§§ co egrs%étiﬁgﬁgégﬁﬁ“ggjég"fé%?r?opllgal use
3. RN née 4?%"&5@@9? &MBfy in the formof ointnent,
4. cadifhesitptaigenis, paste, spray, aerosol or oil. Carriers

\NhICh ca e us [ rolatum | anolin,
%nvngmﬁ%rygq@g%l"igrgg%ﬁﬁol s and conbi nati ons of
6 t ativeringredéents fort thedeeatmest ahresignanidumors ve
i i k resent in a concentration of
é‘:ﬁ’cﬁﬁgﬂnﬁtgﬁ %Q@qﬁé@diéfrﬁg

“from C t of the conposition, for

8. e3eiivel ingradinnts for the trepimest of Righ RlogEPressHiai st rat i on
9. I§cttwe§{a QRIS LD ke thBhﬁaram@ﬁﬂbf B&art mtmpéh@l ons

sui fabl e

1035yRemaredens SoLMe frearaedl AOYbR erPGntPa . ganhjcatons caused
- chydimbetad acdssocidied hdthpditbeles. s epi derm s. Such

pl asters suitably contain the active ingredient in

an aqueous sol ution which is buffered where

They ®gpr ber ¢embinedi wiibl thed ceopawndsr olithspdneridionnokithe formula | in

paﬁic@igh%!‘ e S?ﬁe@tﬁﬁe MSbvemeht PRl HEEbffedt, SAdHRMIBIRAL bY §he active
concentration |

redi en
:ngredﬁ fEQabinatian &an tﬁ&@ 3‘1%@&tﬁﬁr E&WP@@%@%@@@“PPW the active
mgredt@ntfs% thé@aﬁem Meln ther fedinastt canbiheatisre beaiiets b‘VWhICh a plurahty of

s B R O LMLt T

(1986). 25 The conpounds of the formula | are
t [ e effects on nmetabolic

Examgfegadrl g‘?ﬁlﬁfﬁ%wﬁ@é‘%?ﬁg] l'y influence lipid and

sugar netabolism in particular they |ower the
Antidibbétlsyceride | evel and are suitable for the

prevention and treatnent of type Il diabetes and

arteriosclerosis and the diverse sequel ae thereof. 30
Suitatfe nbitidiabietics avé tiisdnsleeirforrmkemm thelRete DI 200$, ciiapter 12 or

in thecgﬁgi E)gﬁ%&;\ﬁ?mof ﬁj‘%n K gg@” reg{'(ﬁ%i ﬁ%&BeNgmes, US Pharmacopeia,

25

30

Rockvilea2fiid.0 Aotidiebetigs dntiide aduibsuling asd\vihsdin Hexregtiveersuch as, for
examB&2TBh&i1s® (see www.lantus.com) or Apidra®, and other fast-acting insufins
{see Us 6,221 ,833), GLP-1 receptor modulators as described in WO 01/041486 or else,
for example, those disclosed in WO 98/08871 of Novo Nordisk A/S.

The orally effective hypoglycemic active ingredients include, preferably, sulfonylureas,
biguanidines, meglitinides, oxadiazoiidinediones, thiazolidinediones, glucosidase
inhibitors, glucagon antagonists, orai GLP-1 agonists, DPP-IV inhibitors, potassium

- channel openers such as, for example, those disclosed in WO 97/26265 and

35

WO 988/03861, insulin sensitizers, inhibitors of liver enzymes. involved in the stimulation
of gluconeogenesis and/or glycogenolysis, modulators of glucose uptake, compounds
which alter lipid metabolism and lead to a Change in the biood lipid composition,
compounds which reduce food intake or food absorption, PPAR and PXR modulators
and active ingredients which act on the ATP-dependent potassium channel of the beta
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15

favorabl e effects on netabolic disturbances. or
di sorders frequently associated 35 therewth.
Exanpl es of such nedi canents are 1. medi canments which
| oner bl ood glucose, antidiabetics, 11 2. active
ingredients for the treatne ngh of dysl i pi dem as, 3.
anti at herosclerotic nedica ts anti obesity
agents, 5. antiinflamuatory act i ve i ngredients 5 6.
active ingredients for the treatnent of malignant
cells.tunors 7. antithronbotic active ingredients 8.
active ingredients for the treatnent of high bl ood
pressure 9. active ingredients for the treatnent of
In ondearbodimehtiofetharidvdtioradhe \compramedicfithe féromulé heare admmlstered

in coré@ﬁ%ﬂ&‘?wit ?ﬁ'&f!ﬂr prevention of conplications caused

dira et es or associated with diabetes. They can
fn onQJerr@@dbnﬁ@de\me mwelm@onoﬂneo@mdsomda tfghe foremiia o @refn combination

with duMtdriz@UihvRich in‘ﬁueﬁé’% ti‘iﬁjélt@r Luebsé p?é!(ﬁ\ft?ti%hs% &Las for exampie,

|rrproverrent In mnlstratlono

glycoggn | vEhORRRRRY@ESENt BBINCRRL | die®an WARETHUZEL, o VHEr02/096864,
WO oawmaarwaoamawzstmlmwim&e actlve 15

e Lo the e
in one: SHFRUTRGH hF SRIRLNE Ghingrior eyl e sgBlsterad jn,gombination
with & ngiiediylenes sach ps.e §anexampbe etqiidamicks ugiibesclamide, glipizide or
g[ime-;%ﬁ@@ar ation. Exanples which may be nmentioned are: 20 :
tidiabetics Suitable antidiabetics are disclosed =
In ong gmbodimpnt the corwareds ofi thedoppole | aleapdainisierast in sembination

with ahh@ctNaHB Feelidr@nNARiEh @ctéJ%ﬁNh@nﬁilTPrﬂe%haémombsaw channel of the
S ar I’TB.CO OC AV
beta Gal; ahabes: ia PrThge tbnETRGR difeddarides ipipide, gimepiride or

repagliedevat i ves such as, for .25 exanple, Lantus(r) (see

In onmqmgﬁ ﬁéﬁcg%{pgﬁgg%rcggéga fo@glaolt Qr%racﬁ ﬁﬁétgpetci F9combination

I nsut1ns 1 rece
with arﬁi@dﬁ@d@ﬁgcmsa@wxaﬁwumetfmwm 04146 or eI se, for

exanpl e, those disclosed in WO 98/08871 of Novo

Nor di sk A/'S, L. .
In a further embodiment, the compounds of the formula | are administered in
combination with a meglitinide such as, for example, repaglinide.

. In one embodiment, the compounds of the formula | are administered in combination

25

30

with a thiazolidinedicne such as, for example, ciglitazone, pioglitazone, rosiglitazone or
the compounds disclosed in WO 97/41097 of Dr. Reddy's Research Foundation, in
particular &-[[4-{(3 4-dihydro-3-methyl-4-oxo-2-quinazolinylmethoxyjphenyllmethyl]-2,4-
thiazolidinedione.

In one embodiment, the compounds of the formula | are in combination with a DPPIV
inhibitor as described, for example, in W098/199288, WQ99/61431, W(099/67278,
WO88/67279, WO01/72290, WO 02/38541, WOQ3/040174, in particular P 93/01 (1~
cyciopentyl-3-methyl-1-oxo-2-pentanammonium chicride), P-31/98, LAF237 (1-[2-[3-
hydroxyadamant-1-ylaming)acetyl]pyrrolidine-2-(S)-carbonitrile), TS021 ((2S, 48)4-
fluoro-1-[[(2-hydroxy-1,1-dimethyiethyhaminolacetylipyrrolidine-2-carbonitrile
moncbenzenesuifonate).

_In one embodiment of the invention, the compounds of the formula | are administered -

35

in combination with a PPARgamma agonist such as, for example, rosiglitazone,
pioglitazone.
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The orally effective hypoglycem c active ingredients
i ncl ude, preferably, sulfonylureas, biguanidines,
megli tini des, oxadi azol i di nedi ones,

t hi azol i di nedi ones, gl ucosi dase 30 inhibitors,

gl ucagon ant agoni sts, oral P-1 agonists, DPP-1V

i nhi bitors, potassium chann openers such as, for
exanpl e, those disclosed in WO 97/26265 and WO

99/ 03861, insulin sensitizers, inhibitors of liver
enzymes. involved in the stinulation

In on%I tone rr%en EI Sochdof gxlg [ pgr%h%sig{e gg%{ilr{js'é% in combmatlon
with dm;aimidssmtia@d ihh@ﬁomeﬁeﬂi‘@ﬂ%umitdmi/@i 20sk diselgded directly or

OR35S FOM A AESoh o P sz

i ngredi ents whirch act on the ATP-dependent potassi um

in oné Iéﬁ%im%iit t{he &‘?ﬁﬁo&%s et bsfophﬂl?opﬁreegaﬁ%%@l:gd ¥ combination

he |nvent| on, he conpoun or mul a
with aaomﬂiiicgﬁ&aéa mhliaitféro‘ﬁciﬁw ifenexample; puglitpler acarbpssne

In on@rémsbdrm@ht qﬁet&aﬁnpdmt ofote ﬁ)hﬂuiéoﬁﬁﬁélﬁdﬁurﬁéte?étﬁm combination
nation, Wt su%it ances

with RE Jadh @ Re it BPEEIEPPY RPN coad) PIMation with a
sulforghaepland mgtfpoagera phlbephoey sk acatbobet mmg(iside: andDmetformin,

insuii% gg’%gﬁarg@ir%%/ FRA%n M@t@eﬁﬁ}?‘iﬁ N ! %%/ %%%82;@ insulin and

[n one e e conpou
lovastetie, %6rnul a | are adninistered in conbination 10
with a sul fonylurea such as, for exanple,
t ol but am de, glibenclam de, glipizide or
Lipid @‘PF’H’%&‘? Pi de. In one embodi nent, the conmpounds of the
formula.l are admnistered in conbi nation with an

i on @SB BRL BN RS DR S ST AARLST A cominsercs

in cormpimative, with |utMEEeA mdustrss intibitar giarpiasiideastatm ﬂuvastatm o
pravas a'tiHEQiH\)ag?a ﬁ’ir ivfa%%;tfneﬁégéét?ﬁﬁ%tow%s i, RO er{(;%

e conpoun ornmu are a
conbination with a biguani de such as, for exanple

in ondTBhitRKifBAt d)fnthé if’lvéigmﬁf tﬁ@‘@@ﬁi s Jf1iRe FOMMAEN dFe @biministered
in comgma{ion wr{h a bi% ac% absoris){' ion T ii}itor (see, for exampie US 6,245,744,
US 6,221,897, US 6,277,831, EF 0683 773, EP 0683 774).

in one embodiment of the invention, the compounds of the formula | are administered
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
WO 0250027, or ezetimibe, tiqueside, pamaqueside.

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).

In one embodiment, the compounds of the formula | are administered in combination
with bulking agents, preferably insoluble - bulking agents (see, for exampie, .
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20 conbination with a nmeglitinide such as, for
exanpl e, repaglinide. In one enbodi nent, the
compounds of the fornmula | are administered in
conbination wth a thiazolidinedi one such as, for
exanpl e, ciglitazone, pioglitazone, r03|gI|tazone or
t he conpounds di sclosed in Wb 97/41097 of Dr. Reddy's
Research Foundation, in particular

5-[[4-[(3, 4-di hydr o- 3- nethyl 4- 0x0- 2- qui nazol i nyl met h

carob%n%r]o%@n " i[ﬁﬁgybl-l] Jzo%tn F%'rﬁg ?biﬁnﬁ:ﬁgb%ﬂég?ré ' fbro'i‘:%atment of
hypergbeligsieaeleatianAD A |WEBPF64 @an§@9r%h 1BEh), 230-6).
CarofisR P L carloh-M0I8in Eﬁ)ddﬁ@?ﬁfn@mknowgﬂbﬁﬁ@ﬁ ecla[ties & Food

Ingre%gpftsl gmzlgj? @%@pqr Hoc\:lfgto%/sgggd'ﬁfanw ri%Aaun%l bmbination with

Caromam@ds@@%yibie’smnmplre;baretqm 2r hreepanatenad rmimistration of compounds

of th% g&%ﬁ@géaﬁgﬂ?%’%}%%m nggce&‘% gléfsar%f)llnd ﬂljlles fopg Ct]on also be

admsmsiﬁmd In the, fomsoaf1fopd agpdusts sawhfamdebexample in ba ery products or

bk~ hydroxy-1, 1-d
muesrmat%yl et hyl ) am no] acetyl ] pyrrolidine-2-carbonitrile

~nonobenzen esu | fo nate). In one enbodi nent of the

In oné Rvetidi@BNt bﬁmsli@ﬁﬁmmﬂsthéfcohhmdr@sr@ﬂ thelfoaniga | are administered
n, conbi nfltl on with a PPARganma

in corfffafias WEfbc%Pg’?\?‘%*B?a 8RBT, rosi gl i tazone,

pi oglitazone. I'n one enbodi nent, the conpounds of

in ond I%%ﬂébﬁnﬁléh?o{ H%r ﬁ'lv ﬂg'tﬁor yﬁ&édﬁo@%ﬁh%@wa %rbdministered

in cornbmaaoraj wath @wch PP&R plphafdammg figéml??t)ﬁupbrasef@rﬁﬂaé’p &, AZ 242
(Tesdgfltapér,2004/ 007517,3)3@(42921 ﬂ@ﬁ@ﬂesm@nmgl&% &Rﬁ@]phenyn-z-

A TEE L S T A
methyl-ngh@q&-lmciyl}etbmty}phmm]mabyi]glmmey angit e, as descrsbed in
e 9?6%) gg‘;' Q/gpﬁ%ﬁg?‘?w: oo :F‘dﬁ‘%gd' Jhille 04158169 WO06/38428,
WO O E27aWw D 1/8d 602, Wﬁ)eﬂﬁfﬁaﬁ_z@ﬁhéf\/@ 0@4@&833@ AW 0/ G ®.

conmpounds, e.g. in conbination with a 10
sul fonylurea_ and netfornmn, a sulfonyl urea

and
In ongembansiment epi inveatiomihe rOMRAURdS, Of thedpmadiad fra administered

in combinb@sy wittea. fiirasibiich asdforelaemiie Nenofibtdte Ngéffibrozil, clofibrate,
bezaftb Ot%l itazone, insulin and

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 formula 1 are administered
in combination with a CETP inhibitor, e.g. CP- 528, 414 (forcetrapib).

in one embodiment of the invention, thé 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
in combination with an MTP inhibitor such as, for example, implitapide.
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| ovastatin, etc. Lipid nodulators 15 In one
enbodi nent of the invention, the conpounds of the
formula | are adm nistered 1in combination with an
HMGECoA r educt ase i nhibitor such as | ovastatin,
fluvastatin, pravastatin, sinmvastatin, ivastatin,
itavastatin, atorvastatin, ﬂésuvastatln 20 I n one
enbodi ment of the invention, the conmpounds of the
formula | are adm nistered in conbination with a

In ong éﬁ%@@g%n?eﬁg{é#dg%ﬁtlg@gﬂh%%ﬁﬁp @@%S%ff tﬂbé@ﬁgg@slegg%mmlstered

in combing§igB withyan apfiodd@Ntenbodi ment of the invention, the
conmpounds of the fornmula | are admnistered 25 in

in ongBmpliTimsdl ab e reRBpHe e PP Bt 6B JBTaNE | e riministored

in combinationavith afipotreteinVipase arhibitdre corrpounds of the
formula | are admnistered in conbination with a
chol est erol absorption inhibitor as described for
In one emnipe@mient oBtheibventontne enmpatsdsrefidbe formulesl 2re, administered
in corBIRALA Hifftan h‘TPOé]ﬁa@WPQQé ibit®f the invention, the
conmpounds of the fornu are admnistered in
conbi nation wth an LDL receptor inducer (see, for

in onemﬁmmmeidﬁoﬁt!%&véﬂ:%n {Be dompmedendfatierfentiuiat inre administered

n coBGRBESTEEL sl Sgh el Bty e e

i nsol ubl e bul king agents (see, for exanple,. 14

In on& @ﬁ@écﬁﬁeﬂ%ﬁl’@ irvéHAbH, Hed on?;&mﬁ’{ds %ﬁﬁé‘?@rrﬂHﬂaH are administered

reparation treat ment o yperc esterolem a,

in combaReE i fipsreRtsh n@eeiagenisioct ), 18(5), 230-6) .

Caromax is a carob-containing product from Nutrinova,
Ani FI iti org Specialties & Food |Ingredients GrbH,
ntio ?9‘? %ark Hochst, 65926 Frankfurt/ Main)).

Combi nation with 5 Caromax(r) is possible in one -
in onB %%&Heﬂ?of{nﬁli%v?ﬁﬁ%ﬁhg &%d&@%r&tth%'}?%uia | are administered

in corcam@ﬁaa with & ipaseninhifiitor suah st s exampés, wtistat
adm ni stered in the formof food products such as,

fo l e, in baker roducts or
in cne embodirggnt the further acti vg ingredient is fenfluramine or dexfenfluramine.

In another embodiment, the further active ingredient is sibutramine.

In a further embodiment, the compounds of the formula 1 are administered in
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(9), 554-558), NPY antagonists,
e.g. naphthalene-1-sulfonic acid {4-[{4-aminoquinazolin-2-ylamino)methyl]-cyclohexyi-
methyl}jamide hydrochioride (CGP' 71683A)), MC4 agonists (e.g. 1-amino-
1,2,3 4-tetrahydronaphthaiene-2-carboxylic acid {2-(3a-benzyl-2-methyl-3-cxo-
2,3,3a,4,6,7-hexahydropyrazoto[4,3-c]pyridin-5-yi}-1-{(4-chlorophenyl)-2-oxoethyllamide;
(WO 01/91752)), orexin antagonists (e.q. 1-(2-methylbenzoxazol-6-yl)-3-
[1,5]naphthyridin4-ylurea hydrochloride (SB-334867-A)), H3 agonists (3-cyclohexyl-1-
(4,4-dimethyl-1,4,6,7-tetrahydroimidazo{4,5-c]pyridin-5-yl)propan-1-one gxalic acid sait
(WO 00/63208)); TNF agonists, CRF antagonists (e.g. [2-methyl-9-(2,4,6-
trimethylphenyl)-9H-1,3,9-triazafluoren-4-yljdipropvlamine (WO 00/66585)), CRF BP
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nmuesli bars. 10 In one enbodi nent of the invention,
the conpounds of the fornmula | are adm nistered in
conmbi nation with a PPARal pha agonist. In one

enbodi nent of the invention, the conpounds of the
formula | are adm ni stered n conbination with a

m xed PPAR al pha/ gamma agonﬁ§t such as, for exanple,
AZ 242 15 (Tesagiitazar,

(S) 3- (4-[2-(4-met hanesul f onyl oxyphenyl ) et hoxy] phenyl)

antagoﬁns@é h pflﬁBb@f‘ﬁh acﬁ'béé)rtlnB'\@&ﬁs‘ﬁS 3 agomsts (e.g. 1-(4-chioro-

S-meff?@p%%qﬁfozwkn PR e el Sk sk ionyathyiseninel-

ethanbke) h@dro@ﬁioddsg r(WIe@gg&BAL 5A0),9 MBS BB 7nel b QR¢-ARMUIatINGD hormone)
agonigly 110t SRR (G20 Je UE ldtE e e by e cvoiohexy-
ethyl)trtazat-2oylcarbauilre Atdimiethiindoh{ ofetetic ackk tofugroasetic acid salt
(WO é’é/?‘ﬁgﬁ’é)plor %*o@oﬁlnarr%l.@@é%é“ %1’%1&9‘5 '(‘é g?on?é)&éﬁﬂ&iﬂmme) mixed

such or exa eno
sertorjeefdit 28 meraérwrwpa@f@nm%@%ﬁ sr éﬁ’@ 051549)o ﬁé‘T agonists e.g.

1-(3- eﬁﬁm@émzmaﬁano?-yt)bi@ermmt icadalic t Reidc osRIeuNARD 0ft/aoHeE 1), bombesin
i n_conbi,nation

d
agonisS, SPlafin, RlaBe Pt 9 R FormoBRdCeh BRI mone), growts
hormmrrel-mieamng tcbm[:[cmlmneur(ﬁsbmzyim f-(Riisepropgeminoethylcarbamovl)-

34-d:ﬁ9<§?o” olii%l H?ﬂé dg%c% {efﬂ%@nﬁﬁ%@tér EN@%WSSGQS)) TRH

agom@,’qs (ﬁﬁé- fph%&fﬂ’lpiﬁa E E208%rbh HESOWINGHEOEH mars mogpiators, leptin .
agomét@"(‘s@é Sfof (eSié‘mplé1 L‘é@”@éﬂﬁélwn L\Mlﬁlfhgaﬂﬁa‘f@é% cn rF‘tcﬁl*taﬁlfékaya-:f?\rena

Mannghgr@ﬁq{ﬁ)agnq:aaaﬂeepgwgl vent ngcgén’qlp e co uFooﬁ'xe reatment of
obesityt tDrugs diMBei ﬁhiubet(@ﬂosyciﬁ(ggo,, 813—8&X)arm4!\eagonlsts (Bromocriptine,

Doptﬁxﬁ@l '!%%%é%%d%!&% bﬁlbﬂE ﬁg"gd}r\f@r‘éo/&gsé@l J ttg%ggtfﬁc%hlators (e.g.
WO 0868512t R%R mpdwamfsamﬂ“%ﬁ.ammsts) n one embodi nent of

the invention, the conpounds of the fornula 1 are

adm ni st ered ) . . C .
In one embodiment of the invention, the further active ingredient is leptin.

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
vascular system, such as, for example, ACE. inhibitors (e.g. ramipril), medicaments
which act on the angioterésin—renin system, calcium antagonists, beta blockers etc.

In one embodiment, the compounds of the formula | are administered in combination
with medicaments having an antiinflammeatory effect.

In one embodiment, the compounds of the formula are administered in combination
with medicaments which are empioyed for cancer therapy and cancer prevention.

It will be appreciated that every suitable combination of the compounds of the invention
with one or more of the aforementioned compounds and optionally one or more other
pharmacologically active substances is regarded as failing within the protection
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5 in conmbination with a |ipoprotein |ipase inhibitor.
I n one enbodi nent of the invention, the conpounds of
the formula | are admnistered in conbination with
an ATP citrate |lyase inhibitor. 10 In one enbodi nent
of the invention, the conmpounds of the formula I are
admini stered in conbinatioh’7with a squai ene
synthetase inhibitor. In one enbodi nent of the

i nvention, the conmpounds of the formula I are

confeﬁ'gﬂ‘tgt tﬁfe?{r@gelrgii eﬁ?@@' nation with a |ipoprotein(a)

oni esity agents In one enbodi nent
of the invention, the conmpounds of the formula I are

The a@ﬁkmy‘bﬁhéfc@%pdu%dgm 2atddPBs Whilowsa | i pase inhi bi tor
such as, for exanple, orlistat. 20 In one enbodi nent,

t he further active ingredient is fenfluram ne or
Deterdeinbtiohl ofBO50 ealudsnoBRBAR agenixidiimthe cetlbarfRPARalpha assay
active ingredient is sibutramne. In a further
enbodi nent, the conpounds of the fornula | are
Princiglgmi ni st ered in 25 conbination with CART nodul ators
(see "Cocai ne- anphet am ne- regul ated transcri pt

g uengeﬁiﬁg%%% \&Eltgggtg{}ad tR h@%)éng{-"%A%?p q?é&waﬁcgwate it in an
agom@titdn‘l‘ﬁtn@b@é apafyesd arshiy @2§tably, transfestedSHAEKSSE) meNEHEK— human
omond Sk ERR0L by oot AD 529b SRR EARAHIENcbetft ot ipe. 1 contin
two gareemle]@menlte lay Whcdetsiser raﬁ@rtec@emesiémaltal\mm LUC-Zeo) and a
PPA &g{klsshfsl et " g;ﬁo%r ogg@ﬁt(ﬁﬂf_gnheuma%!g?AoR% hlac-:LBa[g? OIwhic:h mediates
exprefgopggtbg erqsqngq nefer element depending’on a PPARalpha ligand. The
stab!yZaﬁd %nét:@stﬁel'?%@ﬁéﬁéé@)fu@iéﬁ' ]Qr[oﬂeaﬁ @RP@ALdlfﬂUfﬁanPPARalpha LBD
binds d? etﬁxplngé{ﬁﬁgglgm Sq th@éﬁg’AWalﬂaﬁ repbrteI( \cl:\gl (llne v:aﬁ%?e)GALdl- protein
portiod 16 2renSiAlyd Béliy bindig Adiifd P-3pstream of the luciferase reporter element
whichli %ﬁ%@ﬁ%éﬂﬁ%@ Irﬂg\% é%ﬁé@? y@égﬁ{l: e qﬂrare:f is only little expression
of the( wcewisgetappriel gene, witheyl adgdioni ¢ﬁ aj Ralphg] liggnddif fatty acid-
deplet‘e@ ki RN udy RREFOERLY Qs@@ 'lrijt!‘xsé‘bgs AP¥Ralpha ligands bind and

TNF _agoni st s, nta onlsts% tg
actlvaezth%tlﬁé}-\z?g %on protein and 1ereby bring about expression of the
luciferabé ff@bbﬁéfp%@'m/|'Dh€9ldcifes%s%-¢1h!c&2|§ffbm¢ Bad bel detbptedty means of

chemﬂ?lummegcence via an aBBrbprcﬁe substrate
Construction of the cell line

The PPARaipha reporter cell line was prepared in two steps. Firstly, the luciferase
reporter element was constructed and stably transfected into HEK cells. For this
purpose, five binding sites of the yeast transcription factor GAL4 (in each case 5'-
CGGACGTACTGTCCTCCGAG-3') were cloned in 5'-upstream of a 68 bp-long minimali
MMTV pro'moter (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 1. The cloning and sequencing of the GAL4-MMTV
construct took place in analogy to the description of Sambrook J. et. al. (Molecular
cloning, Cold Spring Harbor Laboratory Press, 1989). Then the complete Photinus
pyralis luciferase gene (Genbank Accession # M15077) was cloned in 3'-downstream
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16 antagonists (e.g. urocortin), urocortin agonists,
i 33 agonists (e.g. 1-(4-chloro- :
3- met hanesul f onyl et hyl phenyi)-2-[2-(2, 3-di net hyl -1
H i ndoi - 6-yl oxy) et hyl am no] - et hanol hydrochl oride
(WD 01/83451)), MsSH (nel anocyte-stinulating hornone)
agoni sts, CCK-A agonists (el§.

{2-[4-(4-chl oro-2, 5-di net hoxyphenyi ) -5-(2-cycl ohexyl
5 .

of ELPAILINGRY, SBrie R Lkl R Rk oM loment
consistinomtadnfive Blpt dkadinghsites, oMM ¢, promeeirs ead uciierass) gene was

. it pindeel y 0 _
subcl??éé&éqn%%ogﬁ%ﬁgg\?hi%g Fg%fgg%}?g?gﬂgf&:&aﬁegpﬁ Bffer to obtain the

plasmid ( BoRHaNHGRKFLHGIAR 7191) HEBEY apeo taRalacethdnty JHFK cells in
accorﬂﬁ\fb@ﬂn/itﬂﬂtﬂaéﬁateh@m@h ﬁi Aus@@sSINFN Set glal@mirent \A;I)rﬁtocols in molecular
. . ant.agoni rmone (e. n gro » .
biokogio VHinay. SRR 8 GPRan o1 B85 L e FEaERaetaining medium
(0.5 ni@nbemag o3sd 1o (s2letti s spitaplel stableoeelhwiarer kdumby hewed very low
At i . i ne 2. boxvl | 'd

basa'%é?’{%%?“@é%?ﬁ%??h%;?sgs) ) “TRY agoni sts (see.

In a senongksiepl &he BPARaphadugipn pistein G ArbhemanEPARalpha-LBD)
was irgg&m@dthb tLHe_eﬁhb@ cénqa@rhéaésém. Hopthi@Xiipbsd, itiesly the cDNA
codin%ﬂrﬁg?\/%l;’tggg{g{éﬁj%@ql\r{?'fc}a_a%\é\j/égpf ﬁﬁ%z ﬁ@%%ﬁc?g@ ;r%ggpter {Genbank
Accesskbre#tﬁ(?é‘tmmasam’lke‘dototﬂle ¢DNAtseetibn abdiry imbesrilinty acids 1-147 of
e v B, FA B4 oy BB PR e conof o
ligand-bincing domaie. 0§, thLo0AM CHESRaIphRARCSDEII Gring 4cidey S167-Y468;
Genb¥fk ARcESSId8 I STREAITRGUY AbAES 19t 1R 32880 bF il GR-BAL2Econstruct.

enpodi f the

1 ment o I‘'nvention, the further active.
The fusipneapesifuGtPERAERT !N 1DI§ VAY o &%‘o‘b-l%#mﬁnfp%%aipha-fﬁm was
subciéﬁéch b thet ﬂ)iégm'idWngﬂ@(frémhlﬁeﬁmh?ﬁwﬁrd@: io enabie constitutive
arn ami. n mazi ndol e or enternmine. Lo on s .
expregBOANAEIR YRS YMBIRBLT St Protbokdy hie pipomiEnas imearized with
a restittioni sdoreididase andistatay iteamsiédted npth daempnedolsly idegcribed cell

ctone T8 e DALk SEHER A ULIPE EByons eporer co

line whicly.cardgingra |iyciferese Jenenes algment apd eenstiidively expresses the

PPARBIISh D! RRSA- pRAER YGH-SALLALRIHAPFARABRBIED) W& aisolated by
nt conmpounds of the

bl'ockers etc. 1n aone e di ne t he
seleciiosy nﬁhgepzwr@-%mﬁ(?wﬁsargf 41810 Gmeimilt i on
Assay procedure

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

Day 1

The PPARalpha 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/ml zeozin (# R250-01, Invitrogen),
0.5 mg/mi G418 (# 10131-027, Invitrogen), 1% penicillin-streptomycin  solution
(# 15140-122, Invitrogen) and 2mM L-glutamine (# 25030-024, Invitrogen). The
cultivation takes place in standard cell culture bottles (# 353112, Becton Dickinson) in
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wi t h nedi canments having an antiinflanmatory effect.
30 I n one enbodi nent, the conpounds of the fornula
are adm nistered in conbination wth medi canents
whi ch are enpl oyed for cancer therapy and cancer
prevention. It will be appreciated that every

sui tabl e conbi nati on of the %bnpounds of the
invention 35 with one or nore of the aforenentioned
conmpounds and optionally one or nore other

a ceIPE@E%QHE tSF"E{ $7a@ h‘{ﬁe %Q%%%S%SC@Q?@%@%onﬁuent cells

|ngW| epro ect erre

are Vﬁ%@npn%ww 'léﬁnl afhBBgct I#150-6P4+ Hylwmuﬁégtaﬂayﬁh 3 'mi of
trypsineséiefo $# 28B0ows4, 5n\@&b?‘érﬁf) BEBY D fof 2P0 tiddries iaf5 mi of the

AR nists i.n r, PPARal ass
DMER | ReRiE Shiotidngy oPoUtgd: Meda Wl GiBRYa Afer diution to
500 (dineelisPRIARSI (illacellsdaracicsedatian |elachrwahof d O6agehmidrotiter plate with

a c!e@?@{ c bésfﬁa%@%bﬁ'lﬁ%pr@sﬁrfql% rﬁlé%@i%{@%&%é’&‘m a cell culture
'nCUblaéqreﬁtr?gaCt&ﬂq@%eC@Q PPARAl pha reporter cell line. It
contains two genetic elenents, a luciferase reporter

el ement (pdel taM GAL4- Luc-Zeo) and a PPARal pha
Day 4 usi on protein (GR GAL4- humanPPARal pha- LBD) whi ch

PPAR@ﬂhaG?&nls%(ﬁ{j 96 $e518d @frzle) idissolvedl eSO frepebhesntration of 10 mM.
his Stk JouRE b L PACACTRIR, [P B3, Bdrogen) which s
mixedGRvitBAEe Imaﬂ’dh@F{#F&H@%ﬁB , Byeldse), 12 i Legiutaminel ELR5030-024,
Inv:tr&_.fieﬁ)hgné) PiRal 1pPon a&y ﬁésecfég%gl Emblgﬁcé’ I eéﬂﬁ , penicillin and

t'ern por to't I'ndi'ng not i
strep®rIygiH¥k r eam of the | uciferase reporter eI emant whi ch

Test bSh<thatdy afiRgs@ e d 11 dlifblagit %ﬁ@@ﬁtrétfontshﬁ tﬁ@'frbn!;é Hom 10 pM. fo.
uci f er ase

| littl
100 S Fre; POBRL ChImARHGES sl BRtd 1 Sanpmiretichn FTIoesaram 1 UM to
10 prrbahﬂeerat@@nB/Dad@pl;ﬂﬂed fetal calf serum (cs-FCS)

The Rdlie’ e PRARAPYR. RITnOd) ShET R B PRy o completely

remoyed iy aswiatiosx @nésmeote%fsubﬁ@ndeaccﬂlwecé% m@qhum gre immediately .
addecg%‘ﬂ'ie &’Q% h“H%' CL!%EI@ garrﬁ%cé&gtééhri gf ﬂéﬁ%ﬁfb&% Q:%Fr?éa && by a robot

(Beclgnmﬁ%t'ghe final volume of the test substances diluged in medium is 100 i per

well of a 96-well microtiter plate. The DMSO concentration in the assay is less than

0.1% v/v in order to avoid cytotoxic effects of the solvent.

Each plate was charged with a standard PPARalpha agonist, which was IlkeW|se

diluted in 11 different concentrations, in order to demonsirate the functioning of the

assay in each individual plate. The assay plates are incubated in an incubator at 37°C

and 5% COo for 24 h.

Day 3

The PPARalpha reporter cells treated with the test substances are removed from the
incubator, and the medium is aspirated off. The celis are lyzed by pipetiing 50 ul of
Bright Glo reagent (from Promega) into each well of a S6-well microtiter plate. After
incubation at room temperature in the dark for 10 minutes, the microtiter plates are
measured in the luminometer (Trilux from Wallac). The measuring time for each well of
a microtiter plate is 1 sec.



25 Construction of the cell Iine The PPARal pha
reporter cell line was prepared in two steps.
Firstly, the luciferase reporter el enent was
constructed and stably transfected into HEK cells.
For this purpose, five binding sites of the yeast
transcription factor GAL4 (@ﬁ each case 5' 30
CGGAGTACTGICCTCCGAG 3') were cloned in 5 -upstream of
a 68 bp-long mnimal MMVIV pronoter (Genbank
EvalAgiggssi on # VO1175). The m ni mal MMIV pronot er
section contains a CCAAT box and a TATA elenent in
order to enable efficient transcription by RNA

The 29} YERY f&66 THe. !utﬁhﬁo?bfé?l are t@é‘rﬁ%féﬁﬁ@@rﬁl@' aiefosofteExcel file. Dose-
struct to ace in anal o
effecyplnts ' ECST s sioPh AR Hoondts Mg Sbubfed 8Ring the XLFit

5 progratroas speciftad Hy Spe mapufctber (IBB®). at ory Press, 1989).
Then the conplete Photinus pyralis luciferase gene
(Genbank Accession # ML5077) was cloned in
3' -downstream 18 of the GAL4- MMIV el enent. After

Detertfhifidtidn QQEC B ated ka PRAER @B?ﬁétgrm%sﬁglaprr%%ﬁgramma

consi sting o five rng sites
assaynd | uci ferase gene was subcloned into a plasmd
whi ch confers zeozin resistance in order to obtain
10 the plasm d pdeltaM GAL4-Luc-Zeo. This vector was
Princhpleéinsfected into HEK cells in 5 accordance with the
statenments in Ausubel, F.M et al. (Current protocols
in nol ecular biology, Vol. 1-3, John Wley & Sons,

bt 0 TR SEEBISR FU AP PE A P 8 Semamima

actiw’@l ofrFEPA(\RIa@hnﬁmvlﬂé begsert ertMe ssad a Ricifeess r@Poﬂér plaemid
ferase g_‘gne In a _second step, the PPARa

15 (pGLi%Q@ﬁ'%ﬁnge Y %@@@ffmﬂﬁmmrsﬁ%onl@sml@dpoﬁw\i’: -GAL4-

I e A T T e

-embrysrtie kiineglcell (MEKzllap i Tderefis tHem e}dpuessian in theisd cells of the

fusior| TR EBET AN ST St anbs 1 ey GAbH bindlpg sites of

ithk LG [ i :
e e M by e PRI s 4 bt
20 fusion peotéin @%L@hmmmmmahsm induces axpussBrodt-tvd dsiferase

reporér ggﬁgb@ K Acce%i %%cf%ﬁg{dé%g{w of aCch%?ne:!%rrIuResaéentcg signal after
addition of a luciferase subsirate. As a difference from the stably transfected
PPARalpha reporter cell line, in the cellular PPARgamma assay the two components
{luciferase reporter piasmid and PPARgamma expression piasmid) are transiently

25 transfected into HEK cells because stabie and permanent expression of the

PPARgamma fusion protein is cytotoxic.
Construction of the plasmids
30 The luciferase reporter piasmid 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



The fusion construct prepared in this way

( GR- GAL4- humanPPARal pha- LBD) was subcl oned into the

pl asm d pcDNA3 (fromlInvitrogen) in order to enable

constitutive expression therein by the

cytomegal ovirus pronoter. This plasm d was I|near|zed

with a restriction endonucPéase and stably

transfected into the previously described cell 20

clone containing the luciferase reporter elenment. The
5-.CTOGGABGAPRARAPHECG RO togetina With Bi16E icnk th@nmichthm kinase

| prom%%gélgticgg&g 5 rer%o#;@%t A e%bgﬁ'lggb Qﬁﬁt)]slt;elgrﬁ \i/n o%GLSbasac 3-
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downét%?arﬁ%f‘fh@ BW@EMBMEW%%@ES% [Q%ﬁerase gene from

ction wth zeozin (
Photinay pyralis 2Geabanly Apeession# & 1507 Acwhidhtiy atreadparsinstizient of the

SlSd mnedln 3-da ass V\/nlchls
plasmiig 80 Shdsictisbtonne siing 38 saUBEARE T ine Rkl Blgsmic
pGL3B&4IE- lecm_z;-wqubk Vet dnaidifitoanBidedenston in SAvadook J. et. al.

medi um (#41965-039, Invitrogen) which is mxed with

(Moiet:wér EleningyiGrid Spding; Rardor 1@@@@%@6% &) cal f

e
prepatety by fi f&&ﬂanmg%@elecmddm@f@tammbmds 183l afthe pedst
e IR A wonse
(from B%it?%és}g"’% dd&ﬁétre%‘r% bF‘fH’e t%%ltnl %l&vﬁu?@:ﬁ%ﬁ?ie{g%@%ﬁﬁuenﬂy, the

In 19 cul tu e 1 ncu
cDNAtdféhe ligapddinding EW(LE@)}O@D&%MM FEWRaarhing reaeptor (amino

acias | R ¥ gBLRSec sialu &1 HpRRo s HORpSteary sl e GAL N4 binding
domaﬁ'ﬁmég?%féﬁrg%@odlﬁ%wﬁ%ﬁﬂbn@h f thé PP ARJEMmaleXopssith plasmid

di um escrl bed and counted in
pcDNA3efL4duumanitPARpammali Bl @gein toekplappinppriegy ostheidescription

in SarfiBrodko). 4§ éip ﬁéléc%ﬁ?%&%&ﬁ%@%@ %ﬁ‘?@?{%ﬁ%ﬁbgglgég?%?%fdgss, 1989).

ht cr ot ter
Besid&® menmcﬁ@ﬁsérrbpoﬂféﬁpiabﬁﬁ@@&%abﬁ%@l@ﬂﬂmm tel IPPARgamma

culture jncubator at 37C and 5% CO02 for_ 24 h.
expression plasmid pcDNA2-GAL4-humanPPARgammal.BD, also used yor the cellular
PPARgamma assay are the reference plasmid pRL-CMV (from Promega) and the
plasmid pBluescript SK{+) from Stratagene. All four plasmids were prepared using a
plasmid preparation kit from Qiagen, which ensured a piasmid quality with a minimal

endotoxin content, before transfection into HEK cells.
Assay procedure

The activity of PPARgamma agonists is determined in a 4-day assay which is
described below. Before the transfection, HEK cells are cultivated 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)
and 2 mM L-glutamine (#25030-024, Invitrogen).
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10 PPARal pha agonists to be tested are dissolved in

DMSO in a concentration of 10 MM  This stock

solution is diluted in DVEM nedi um (#41965- 039,

Invitrogen) which is mxed with 5% cs-FCS (#

SH- 30068. 03, Hyclone), 2 nM_L-glutam ne (# 25030- 024,

I nvitrogen) and the preV|ou§2y descri bed anti biotics

(zeozin, 418, penicillin and streptonycin). 15 Test

substances are tested in 11 different concentrations
Day iin the range from10 pM to 100 pM More potent

con entratlon es fr

Firstl ConPLJgI%HdI% ap{ﬁ?r&%fgg ed UReH WIOI CRileins ﬂﬁo%h@aﬁ@dnslﬁﬁewousiy
descr@edtth %d.ﬁ%qum I@’{'/\ Fseﬁrb hidwe T%%Q‘Q%{Nﬁ%g éilﬁ’duﬂts are used

I's conpletely renpve asp |rat|on and th
to makept Zmd ef sdiution &dfar eash (ﬁﬁuwe&nﬂcnoﬁtmd)l@teéoyan gesay 2622 ut of

antioi el crru T eoE AN EMaalln P 4TPaRRRS; Bliadih g0 DFor

refere'ﬁbé diagiaid prl |—‘QHWV qf rfghﬂ) t’l@ﬁi ui&ﬁb@élwﬁﬁ% répdrigh @thsnild pGL3basic-
medi-umi s 10 6-well mcrotiter

5XGA|9PraF"%(10I'ﬁ@/PﬁI\/E§89¢tbﬁE Bﬁ’ﬁ%arr@m erxm@t% glapmia predA3-GAL4-
numel AR LA B AT Bl RS (B el e

(500 rsg/ar)d“asg@h Eﬁ’ﬁllzﬁ‘ldsrdfnmcﬁ@mrsprewﬁred fbyWaB(zrig kSwinbef DRIEM medium
t 11 trati
e 41 G o tent Wi CE 19 AP GTe G e SHctiD TPROgR oM Qiagen)
h
for ea'cH @ﬁxﬁg%fggi[%@hgérepﬁ% Su8§ o Cg??;?ﬁircﬁrz S%EL#]’:%U/Q%P@ FhikdH with 2 mi

of solcﬁhr.m BRoRaeph mircﬁm@mt@n (E,e\lvhichtm daredghly trhixed @ytm@tlpfe pipetting
renmoved fr t.he incubator, and the

and 1%5?&&%@393{) err%?%ray"g?ff B'fells are Iyzed by

80%-sdriFRicht PEE KO8R frdhy 2 881l Situr&RHEAER A cAdgdchyoPl PHed)are
into each well of 96-well mcrotiter plate. After

washeq enbawitbn! aml ob B’Ea& %ﬁé PataS4e Invitregrn Jrickireaded yoth 3 mi of
trypsﬁ&%@ﬁé#%%’??(ﬁfpg%g&u\/ﬁ%&n \l)/%rt ﬁ? (’Gl"f(?r.r% Wﬁﬁ%&ﬁ?&ﬂsnarte%en taken up
in 15 frdibf EJMEMVméleuﬂ‘i (# 39066-089/ bivittazjen) wiich Issnikededith 2% FCS (#
16000- 0411 !nwtrogen} 1% penicillin-streptomycin soiution (#15140-122, Invitrogen)
and 2 mM L-glutamine (#25030-024, Invitrogen). After the cell suspension has been
counted in a cell counter, the Sus_pension is diluted to 250 000 celis/ml. 15 mi of this
cell suspension are mixed with 5 mi of solution C for one microtiter plate. 200 pi 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 culiure incubator at
37°C and 5% CO» for 24 h.

Day 2

PPAR agonists {o be tested are dissolved in DMSC 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, Invitrogen) and 2 mM L-giutamine (#25030-024, lnvitrbgen). Test substances are
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.
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The raw data fromthe |um noneter are transferred
into a Mcrosoft Excel file. Dose- effect plots and
EC50 val ues of PPAR agoni sts are cal cul ated using the
XL.Fit 5 program as specified by the manufacturer
(1DBS). Determnation of EC50 values of PPAR-agonists
in the cellular PPARgamma éésay 10 Principle A
transi ent transfection systemis enployed to
determ ne the cellular PPARgamma activity of PPAR
The ragdinirsofsthe HEK seliaradsiaatddhand seeddd an ldagiif isrcasepletely removed

by aséﬁgﬁﬁ%@%;%ﬂg@ §f§rgqg§2cﬁlggeicf |ﬁ§%ﬁ9§§ﬁéﬁ 4|manqula¥ely added to the
cells. W@ect %31 i OR?T oﬁﬁbrbdbls?a?ﬁe@?ls @éﬁleﬁrcﬁﬂ%yefmfdﬁbt &Beckman

trans uman mbryoni ¢ ki dney cells
FX). The fisal. vollmee of i tast aubsttpness dibwted in tesiemnde 08 ubper well of a

T NI L R —

whlchtlsi?iR%e dintdd @ PT EFRMES &fno@nﬁaﬁﬁﬂﬁmrﬁttb\&%monstrate the
i gand, the activated 20 fusion JErot ein
e

functmm of ihe AEsARTeariLBOMGAl Pkde e ke assaoplatss argdncubated in an
i r e whi ch can be detected in

’n(?Ub?JF%)iaftg?ﬁ?%f‘daﬁpﬁé% fcdgnﬁgﬁscence signal after

addition of a luciferase substrate. As a difference

fromthe stably transfected PPARal pha reporter cell
@¥4ine, in the cellul ar PPARganmma assay the two
After W%Eﬁ rr{e'd‘liﬁ'hf eﬁfSHO?é ET oPDééi”G%m?Qagent (Duai-Glo™

amm expreSS| l'asm d re transientl
Luciféraaa s’fseay &ysiem dbmmgaalare ddded e @ash agllan aﬁ:ctordance with the
r ession, of the . PPARgammma fu

man SO B FRio0s s PRSI OV e e aTdapi e 40 FHBb et for the

freﬂyl I&@férﬁé@%dtﬁﬂ%rﬁﬁéhé}'f@%@ iPHedAs] AftEXROUKatidh AtSroom
based on the vector "pG.3basic from Pronega. The

tempw@pgeuerch@nawoa1ognpuasamwfydm@fﬁrw«mamat@nnd. ng
chemﬁw{pﬁf%geg%fs %%?% lﬁ%sl% %Qhﬁ@ H‘Ts%‘r?ernt %Eés&% Bme/weil

G seq

1 sec%nl@‘k@@ﬁ?\%@b(ﬁ'ﬁ@'@@‘qﬁ 'of the Dok BR™\Etop BaGkBRagent (Dual-

p-1 ong thym di ne ki nase
Luciferase Assay System; Promega) is added to each well in order to stcp the

activity of the firefly luciferase and provide the substrate for the Renilla luciferase
expressed by the reference plasmid pRL-CMV. After incubation at room temperature in
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

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



pronoter section (Genbank Accession # AF027128)

5' -upstreaminto pG.3basic. 3'- downstream of the

t hym di ne ki nase pronoter is the conplete |uciferase
gene from Photinus pyralis (Genbank Accession #
ML5077), which is already a constituent of the 5

pl asm d pGL3basi ¢ used. The<4él oni ng and sequenci ng of
the reporter plasnmd pG.3basic-5xGAL4- TK took pl ace
in anal ogy to the description in Sanbrook J. et. al.

The rédditsefoutiay activityiof gormeotamBpundy oHaebovertioharfate fgrmula | are

mdlcag%%?gs&g é@%i))

The PPARganma expression plasmd
nPPARgamTaLBD was prepared by first

cloning the cDNA coding for am no acids 1-147 of the

yeast 10 transcription factor GAL4 (Genbank Accession

Tab!e# P04386) into the plasmid pcDNA3
-downstream of the cytonegal ovirus pronoter.

(froml nwtrogen)

> Subsequent ly, the cDNA of the |igand-binding domain
(CBD) of the human PPARgamma receptof (ampicmg aci dS ECEQ
1152+ Y475; Accession # gl1480099) 3'-downstream of the
Examplediipd| DNA bi ndi ng Faondian was cl oned. @BﬁRﬁQP%d PPARgamma

sequenci ng of -t he PPARgama expressi pn pl[ 11 15 M)
pcDNA3- GAL4- humanPPARgammuaLBD agai n t ook @@ ce in H
anal pbgy to the description 1 n Sambrpok d al .

1 (Mol ecul.ar cloning, Cold Spring Harbpr L {9615atory 0.93
Press, 1989). Besides the luciferase reparter
pl asm d pG.3basi c- 5xGAL4- TK and t he PPA .

2 expression plasm d pcDNA3- GAL4- humanPPAFPQQMLBE, 2.9

L alsolused for the cellular—RPRARgammp-assay—are-the

3 reference plasmd pRL-CW (from Pr onega) O?{‘ﬂ@ the 20 gg7
pl asm d pBl uescri pt SK( +) from Stratpgene. Al flour .
pt-as || gds—wereprepared-ustnyg—a prasprd—preparation

4 kit from Q agen, which ensured a plasm dy.o02¢ity with1.1
a mnpiml endotoxin content, before|transfectian
IMto|[ HEK Cel'TS. ASsay procedure 25 [The activityl of

5 PPARgamma agonists is determined in p 4-d&j2assay 1.5
which is described below Before the transfectijon,
HEK cells are cultivated i n DVEM ned] um éét

7 41965- 039, Invitrogen) which is nixed wi%#0the 2.8
followng additions: 10% FCS (#16000-044
Invitrogen), 1% penicillin-streptonycin tion '

9 (#15040-122. Invitrogen) ot o 0.39

10 0.054 0.13

11 0.0041 0.87

12 0.012 0.075

13 0.0066 0.13

14 0.00038 0.22

14 0.00053 0.056




30 and 2 nM L-gl utam ne (#25030-024, Invitrogen). 22
Day 1 Firstly, solution A a transfection m xture

whi ch contains all four plasm ds previously

described in addition to DVMEM nedi um is prepared.
The follow ng anbunts are used to nmake up 3 m of
solution A for each 96-wel | Zficrotiter plate for an
assay: 2622 pi of 5 antibiotic--and serumfree DVEM
medi um (# 41965-039, Invitrogen), 100 pi of reference

plasimd pRL-CW (1 ng/pl), 100 pi of |l ugiferase
15repor ter plasm d pG.3basi c- 5xGAL4- TK (%Cﬁoﬁ&gpl )1, 100P-16

pi..of PPARgamma expression plasmd pcDNA3- GAL4-

g humanPPARganmalLBD (100 ng/pl) and 78| pl gfyqpl asni d 0.40
pBl uescript SK(+) (500 nglpl). Then 2 m “0of solution ™
B—ar¢—prepared—by—mi-x-ng—1—9—+w—ef—DVEMHedi-um—10—(#

17 41965- 039, Invitrogen) with 100 pl of Peglodeast 0.51
transfection reagent (from Q agen) for each 96-wel |
mcrotiter ptate—Subsequentty, 3 1m | of Sotutiom A

18are mxed with 2 m of solution B tp giue0B m |of 0.15

0
solution C, which is thoroughly m xed by nmultiplje

pi petting and I ncubated at roomtenperature for| 10
19 min. | 80%confluent HEK cells froma tel P-G89BBur e 0.54
bottle with a capacity of 175 cn? are 15 washed once

20vv|th 15 mM of PBS (#14190-094, I nwtroggz%)gggg_om’ 0.17

treafed with 3 m of trypsin solutipn
lavitrogen)-at 37C for 2 mni The cells are the

24 taken u; in 15 mM of DMEM nedium (#4419 , )
I nvi trogen) which is mxed with 10% FCSQ}?%(%EQ 0.60

E W aYaYal m H A

1660p-—044—nvittrogen)—1t% penrertHp-—streptomyci

sol ution (#15140- Invitrogen) apd 2 nM

L- gl ut ari ne (#250 R4, énvi rogen)| After the cell
suspenswee O~e0u d™on a cell counter|, the
suspension ks diluted to 250000 cells/m. 15 mi| of
this| cél ~8uspension are mxed withi 5 nj_of sollution
"Cfor one|mcrotiter plate. 200 pi of trpeoo%spensi%ﬁo 000
are seed (n each well of a 96-well|mcrotiter |plate
withi a ( pl astic base (#3610, Corning Costdr).

The pl ategszare incubated in a cell culture incubator -

at B7C and 5% CO2 for 24 h. 25

—

= 0.0045 > 10 000

cis/racemate

* Example 8a from WO 2004/076427.
** Example 10 from WO 2004/076427.

it is evident from Table | that the compounds of the invention of the formuia | activaie
5 the PPARalpha receptor and the PPARgamma receptor and thus for example bring
about a lowering of triglycerides in the body in analogy to fibrates in clinical use (see,

for example, J.-Ch. Fruchard et al.,: PPARS, Metabolic Disease and Atherbsclerosis,




Day 2 PPAR agonists to be tested are dissolved in

DMSO in a concentration of 10 MM This stock

solution is diluted i n DVEM nedi um (# 41965- 039,

Invitrogen) which is mxed wth 2% U troser

(#12039-012, Biosepra), 1 %penicillin-streptonycin

sol ution (#15140 30 122, In\?i6trogen) and 2 mM :

L- gl utam ne (#25030-024, Invitrogen). Test substances

are tested in a total of 11 different concentrations
Pharmacmlbgicahﬁgeeancbm/mb 4d\VNoo 51200 pNs. Kensten gioglerRoles of PPARSs in

healtlb nﬁ (gu %%%ﬁﬁ‘,f\lﬁggfﬁ%e\go Afg:f{; :}]%gﬂ%\t%t&gkr %gsé eft o n%erc»asome

prol:fér%ﬁﬂ‘sécﬁﬁbf% @&@pﬁﬁ?@ﬂ%%ﬁr@@ﬁpﬁodé cBALTBI i@tcﬁl'ny:a! grEYigs, Curr
aspiration, and the test substances diluted In

Opin h@ﬁ@lﬂﬁaﬁ@o’!rﬁ%ﬁiﬁéﬁbl y added to the cells. The
di lution and addition of the substances is carried
out by a robot (Beckman FX). The final volune of the
The dxasipissibatsing elal bubedol lugiede tia invedtion pithpet, horlever,
of a 5 96-well mcrotiter plate. Each plate is
"eSt”%tﬁ’é}’bed with a standard PPARgamma agoni st, which is
likewise diluted in 11 different concentrati ons, in
order to denonstrate the functioning of the assay in
each indiyLdual plate. The assay_pl ates are incubated
in an incUGpator at 37C and 5% CO2<for 48 h.,10 Day4
After renovak—of the medi um b rationg pl of
Dual - ®BFM v er@ ay.R5
System Pr a/ded 0 each vveII i accOrdance
with the ' L@@F\Slnstructlonsm fler to
| yze the cells and provigl® the substrate for* the
firefly luciferase (Photinus pyralis) forned in the
I'I's. After incubation at room15 tenperature in the
10 Tab!ed rk for 10 minutes, the firefl ¥@| uci f er ase- nedi at ed

hem 1_gm negcence_j S neasured_in a asurtn

Ex. instrirtent (neasuffng tine/wet 1 sec; Trif ux from RS
T enant (D RO |l f oS pcohy Syalks o H
2 proméddB i s |addedHt o eath weddHSin ofder t&H8top the H
3 actigMigayigor [The THref Ty [T uciggsase and pr @gade The H
dubstrate fdr the Renilla lyciferaske 20 exnressed by
4 the ref er?eﬂﬁ%‘ﬂ]@f' asm d pRL- Cl\ﬁi(;2 SAftel incu i on at T H
5 room trenper gt ur e3-CA3 C2H5 CH3 H
6 45-C3H7 H C2H5 CH3 H
7 2-Naphthyl CH3 CH3 H
& H 3-CCH3 | C3H7 CH3 H
g H 3-CCH3 FC3M7 cH3 H
10 H 3-OCH3 C2HB n-C3H7 H
11 4-CH3 H C2H5 n-CaH7 H
12 4.i-C4H9 H C2HB n-C3H7 H
13 2-Naphinyl . C2H5 n-C3H7 H
14 45-C3H7 H C2H5 n-C3H7 H
15 . 2-Naphthyl 7 CH3 _ : n-C3H7 H
16 H 3-0OCH3 C2H5 CH2Ph H
17 4-CH3 A C2H5 CH2Ph H
18 4-i-C4H9 - H- C2Hs CHZPh H




the dark for a further 10 m nutes, the

chem | um nescence nedi ated by the Renilla |uciferase

is again neasured for 1 sec/well in the neasuring

instrunent. Evaluation 25 The raw data fromthe

| um noneter are transferred into a Mcrosoft Exce
~file. The firefly/Renilla |4ci f er ase activity ratio

is determined for each nmeasurenent derived from one
well of the microtiter plate. The dose-effect plots

ex. dnd EGHO valjues oka PPAR| agomgsts are cal cghated from ps
tlhe ratios by the XL.Fitl program as|specified by the

19 30 manuf azNegreiryl (1 DBS) . |24 J215 resul t s f@H2phhe H

+ + 1
H

20 L’titﬂii-c 7uf SOiTE npoturds—ofsthe—thventd f—the
21 BC50 EC502-Nepttivhl e No. For nuFH3PPARAl pha ®t3RRgamm H

fior mul a arle indicated in Table l|lbelow Table 1| 5
%acehﬁ%& [PM 1 0,045 0.93 2 0.0035 2,93 0019 0.67 4
0.0020 1.1 5 0.012 1.5 7 0.0012 2.6 9 0.32 0.39

10 0.054 0.13 11, 0.0041 0.87 12 0.012 0.075




13 0.0066 0.13 14 0.00038 0.22 14 0.00053 0.056 25
15 0.00039 0.16 16 0.017 0.40 17 0.00016 0.51 18
0.0026 0.15 19 0.00038 0.54 20 0.00054 0.17 21
0.0058 0.60 Ga OO Ox OH ON / \ 0.0018 > 10 000
OF/ OF /0:0 000 -0 **vv//] ~\ 0.0045 > 10
000 cis/racemate * Exanpl e2Ba from WD 2004/ 076427.
* Exanpl e 10 from WO 2004/ 076427. It is evident from
Table | that the conpounds of the invention of the
Procdssesul a | activate 5 the PPARal pha receptor and the
PPARganma receptor and thus for exanple bring about
a lowering of triglycerides in the body in analogy to -

The cﬁh%@h% of theCinlahticH ol foRfBla | dBF bE¥BERMR mJacc@Pdance with

Fruchard et al.,: PPARS, Metabolic D sease and
the fOM\M@gcr@actmrbs@mmes
Process A
O-protection Reduction -
O. _— O. ——
o) RS PGO R6
A-1 A2

. 1. C-alkyiation with R4-X
/O\/ O-alkytation /O\/ 0 2. C-alkylation with R5-X
o\/u\ >
PGO © O PGO o

]
u : R6
A-3 HL ? Ad A3
R6
' 0 Protective group o
elimination
C O

PGO Q HO %J\o
|

R4 RS R6 R4 RS
AS | AT R6
5 ') Ester

ase i i

78( _R6 cleavage
G
I\ R4 RE
— A9
Na O
A-8
R2 0

{3 e La L,

A-10
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26 Pharmacol ogi cal Research, Vol. 44, No. 5, 2001;
S. Kersten et al.: Roles of PPARs in health and

di sease, NATURE, VOL 405, 25 MAY 2000; |. Pineda et
al .: Peroxisone proliferator-activated receptors:
fromtranscri ptional control to clinical practice,
Curr Opin Lipidol 12: 200129245-254). 5 The exanpl es

detail ed below serve to illustrate the i nvention
wi t hout, however, restrictingit. RR O R f NJ OO
R4 ORS 0 R3CH3 10 Table Il: la Ex. RI R RB R4 RS

The ci)m%c%@m ig@%e% el thzf %q%%ﬁ?ﬁ%d%@g%@?@ (f%r example for
PG—133§F§h§%§Fr %}Vlj{'ﬂl TEWSQ%I%%&FJ%#%T I_c|>r f8r II:_’|G = THP;
by S’[it{m dﬁ@ﬂr&mm akd tojueheaalfdm@aciﬁl-iﬁ dmmamamanaat RT),
resuitwngﬂgﬁﬂmunegl? in \@sﬁ% Ff_@ hag%he meanlng desccged above. A-2 is
reduced with lithium aiuminum hydride in an etheral solvent to the compound A-3. The
compound A-3 is reacted with the compound A-4 — an ester of 2-haloacetic acid and of
the alcohol R6-OH in which R6 has the meaning described above and halogen can be
chiorine, bromine or iodine - to give the compound A-5. The compound A-5 is reacted
with a lithium amide base (e.g. lithium diisopropylamide or lithium- 2,2,5,5-
tetramethylpyrrolidide) and an alkyl halide of the general formula R4X, in which R4 has
the meaning described above and halogen can be chlorine, bromine or iodine, 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—
tetramethylpyrrolidide) and an alkyl halide of the general formula R5X, in which R5 has

the meaning described above and halocgen can be chlorine, bromine or iodine, in an

etheral solvent at low temperature to give the compound A-8. The protective group is
eliminated from A-6 (in the case of PG = TBDPS with tetrabutylammonium fluoride in
THF or in the case of PG=THP with toiuenesulfonic acid in methanol), resuiting in the
compound of the general formula A-7. The compound A-7 is reacted with a base (for
example sodium hydride or potassium tert-butoxide) and the compound A-8 (see
Process A) in which R1, R2 and R3 have the meanings described above in an etheral
soivent to give the compound A-8. The compound A-9 is hydrolyzed to the acid A-10:
in the case where R6 are primary or secondary alkyl radicais, with a base in methanol,
or in the case where R8 is a tertiary alkyl radical, with anhydrous acid in an inert
solvent (for example hydrogen chioride in dioxane or trifluoroacetic acid in
dichloromethane).

Enahtiomerioaliy pure compounds are synthesized starting from the enantiomerically

| pure ester A-1.

30

Examples 1 to 21 can be synthesized by this process.



14 4-i-C3H7 H C2H5 n-C3H7 H 15 2-Naphthyl CH3 n- C3H7
H 16 H 3-OCH3 C2H5 CH2Ph H 17 4-CH3 H C2H5 CH2Ph H
18 4-i-C4H9 H C2H5 CH2Ph H 27 EXx. R RR R3 R4 R5 19
2- Napht hyl C2H5 CH2Ph H 20 4-i-C3H7 H C2H5 CH2Ph H
21 2-Naphthyl CH3 CH2Ph H aracemate 28 Processes
The conpounds of the inventi¥8n of the formula | can
be obtained in accordance with ‘the foll ow ng

reacti on schenes: 5 Process A: 0-protection Reduction

The @DbRatidH s uded REndfdr:0 A-2 0 PGD' O-al lation ~ 1.

C-alkylation with R4-X 2. Calkylation with R5-X O
0 PG@OO-OA-3 OA-4 As R X R6 0 Protective group O

Ac €limnatiggs#0,,~0

Bn
Bu
iBu
{Bu
Buli
Bz
Cy
DCl
DCM
DHP
DMAP

DMF

DMSO
EA
EDC
El
equiv.
ESI

Et

HATU

HOBt
HPLC
LC-MS
Me
MS
MsClI

Benzyi

Butyl

Isobutyi

tert-Butyl

n-Butyllithium

Benzoyl

Cyclohexyl

Direct chemical ionization {in MS)

Dichioromethane

2,3-Dihydropyran

4—N,N—Diméthylaminopyridine

N,N-Dimethylformamide

Dimethyl sulfoxide

Ethyl acetate
N’-(3-Dimethyiamincpropyl)-N-ethylcarbodiimide x HCl
Electron impact iohization (in MS)

Equivalent

Electron spray ionization (in MS)

Ethyl

Hour
O-{7-Azabenzotriazol-1-y1)}-N,N,N’,N'-tetramethyluronium
hexafluorophosphate

T-Hydroxy-1H-benzotriazole x H20

High pressure, high performance liguid chromatography
Coupled liquid chromatography — mass spectroscopy
Methyl

Mass spectroscopy

Methanesulfonyl chioride
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PGO OHOA-6 R4 RS R6 A-7 RA RS R6 R2 O Ester Base
cleavage RLOO~OR6 | ORM RS R2P3 A9 N O
A8 R RO RRRLjtl OOO ORM RS R3 A-10 29
The conpound A-1 is protected on the secondary

hydr oxyl - group (for exanple _for PGTBDPS; by
stirring with TBDPSCI and i fitdazol e in DMF at RT or
for PG = THP;, by stirring with di hydropyran and

tol uenesul fonic acid in dichloronethane at RT), 5

- MTBEesul ti ngtarhButye mashyeiner A-2, in which R6 has the

i d i bed abav d d h | hi
NMROT o 19 RO S feep Sadiedlt Tasdiidnge ssfameste e

pd/cconmpound PoBadidReon @Q,rya,@und A-3 is reacted with the
compound A-4 - an ester of 2-haloacetic acid and of

Ph  the al cohBheRd-OH in which R6 has the neaning _

- descri bed and hal ogen can be <chlorine, brom ne

Pr or iodi netS%B?ééDQ/éi ve the conmpound A-5. The conpound

nPr A-5 is reaqregyl 10 with a lithium am de base (e.g.

[ithi umdllsopropylamde or lithium 2,2,5,5
Rf tetrarreth PW'PGI"?H?&!@) lfdd an al kyl halide of the

rRT general nﬁg% which R4 has the meaning
descri bed agmve ha?ogen can be chlorine, brom ne
sat. or i odi neSatunated

TBAF Tetrabutylammonium fluoride
TBAI Tetrabutylammonium iodide
TBDPSCI tert-Butyldiphenyisilyl chioride
TBDMSCI tert-Butyldimethylsiiyl chloride
TFA Trifluoroacetic acid

THF Tetrahydrofuran

THP Tetrahydropyranyl

TLC - Thin layer chromatography
A Trityl

TsOH ' Toluene sulfonic acid

Other compounds can be prepared in accordance with the abovementicned

processes.

Building block synthesis of the compounds of the general formuia A-8:



et heral solvent at |ow tenperature. The conpound
obtained in this way is then reacted wth a lithium
am de base (e.g. lithiumdiisopropylam de or lithium
2,2,5,5 15 tetranet hyl pyrrolidide) and an al kyl
hal i de of the general fornmula R5X, in which R5 has
t he nmeani ng descri bed above3and hal ogen can be
chlorine, bromne or iodine, in an etheral solvent
at low tenperature to give the conmpound A-6. The
protectiveoagpioup is elimnated fromA-6 (in the case
of PG= TBOPS with tetra butyla nmoniu mfluoride in
E or inpihestease of PG=THH| wi t h t olf¥nesul f onic

id-in methanol), resul tixywg ™t he 80npound of ?\‘\

the general fornula A-7. e conpoundtA“7 is reacted N

with a base (for exanpl®& sodi um hydgi or tiunwb-

tert-butoxide) and the conmpound A- 8} Pr A)

in which Rl, R2 and R3 have the nea descri bed

above in an etheral solvent to give the conpound

A-9. The conpound A-9 is hydrolyzed to the acid A-10:

in the case where R6 are primary or secondary al kyl

radi cals, wt base g nethanol, 25 or /in the case
pocwhere R6 | tertiarys@idqel radical, ad{h anhydrous

acid in an i sol vent (for exa gen

chl ori e i e or trifluorog idin

di ch Enanti oneri cal pur e conpounds are

SYF zed starting fromthe @nantionerically pure

ester A-1. 30 Exanples 1 to 21 can be synthesized by
this process. 30 The abbreviations used stand for ‘Ac

Dietﬁyff‘%%%c%f‘%&s??a@lggW{hniséﬁ??ﬁ\ﬁitﬁ %rﬁy HCS aPsiyI efh@r', resulting in
pentane-2,3-dione 2-oxime (G. Buechi, J. Galindo, J.Org.Chem. {1991) 56(8), 2605~

5 2608). The latter is reacted with p-methylbenzaldehyde and HCI in acetic acid to give
5-ethyl-4-methyi-2-p-tolyloxazole 3-oxide (P. M. Weintraub, J. Med. Chem. (1972)
15(4), 419 — 420). Boiling this compound with phosphoryl chloride in chioroform resuits
in 4-chloromethyl-5-ethyl-2-p-tolyloxazole (M. S. Malamas, R. P. Carlson, D. Grimes,
R. Howell, K. Glaser, |. Gunawan, J. A. Nelson, M. Kanzelberger, U. Shah, D. A.

10 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-iodomethyi-2-p-
tolyloxazole (A., Zlatkov, P., Peikov, J., Rodriguez-Alvarez, N., Danchev, ., Nikolova,

J., Mitkov, Eur.J.Med.Chem.Chim.Ther. (2000) 35(10), 941 — 948).

15 The following building blocks are obtained in analogy to the synthesis from the
precursors depicted in Table lil:
Tabie I



Bz Benzoyl Cy Cycl ohexyl DCI Direct chem cal
ionization (in M5) DCM D chioronet hane DHP

2, 3-Di hydropyran DVAP 4-N, N-Di net hyl am nopyri di ne
DMF N, N- Di net hyl f ormam de DMSO Di net hyl sul f oxi de EA
Et hyl acetate EDC

N - (3-Di net hyl am nopr opyl ) - B et hyl car bodi i mi de x HCl
El Electron inpact ionization (in MS) equiv.

Equi val ent ESI El ectron spray ionization (in M5) Et
Et hyl h Hour HATU ' '

0- (/- Azabenz

m Kedeael uof ophosphAtdehygest 1- Hydr oxy- 1 oduct
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Ph Phenyl iPr Isopropyl nPr n-Propyl Rf Retention
ratio (in TLC) RT Roomtenperature sat. Saturated
TBAF Tetrabutyl ammoni um fluoride TBAI Tetra
but yl ammon i um i odi de TBDPSCI
tert-Butyl di phenylsilyl chloride TBDVSC
tert-Butyldinethylsilyl chlofide TFA Trifluoroacetic
acid THE Tetrahydrofuran THP Tetrahydropyranyl TLC
Thin | ayer chromatography Tr Trityl TsOH Tol uene

sul foni c aci pounds can pe prepared in
accordance W ; menQ oned \

i sl of the co
| soanyl n




CHO ~-N ONp NPQCC13 p- Acetone C J::: Diethyl

ketone is reacted with isoanyl nitrite and HCl in

di et hyl ether, resulting in pentane-2, 3-dione

2-oxime (G Buechi, J. Glindo, J.Og.Chem (1991)

56(8), 2605 5 2606). The latter is reacted with

p- met hyl benzal dehyde and HCI3Sin acetic acid to gi ve

5- et hyl - 4-net hyl - 2- p-tol yl oxazol e 3-oxide (P. M

Wei ntraub, J. Med. Chem (1972) 15(4), 419 -420).
Exanigoliel 1 ng this conmpound wi th phosphoryl chloride in

241G S BIRER e tharohenvt graAdl sy methelcxsioexylmethoxy}-2-

eth@h?ﬂmca%dp Carlson, D. Ginmes, R Howell, K
aser, |. Gunawan, J. A Nelson, M Kanzel berger U.
Shah, D. A 10 Hé¥tMan, J. Med. Chem (1996) 39(1),
Mth sodi umnrg LiAIH,
THF

37 - 245). cfhis LE&tgund i s heated
di de in acet one r refflux, reng in
|

hylg\®(odorret—l=ry++2 p- t
v

X2 A 0. Zl at kov, ——
, Rodri guez- Al \%r e# N7 l-:':‘- .,

Ni kolcova , Mtkov, Eur.J.Med. Chem O©Chim'Ther.

(2000) 35(10), 941 Na@zléﬁ’%)ls The fol |l owi ng buil di ng

bl ocks are obtai ned |9ﬁ3anal ogy to the synt hesi s frorrbh,ra,

the precurs ep O n TabI (I
on A eh;&era N@#bduct (Pr cur or recuLSJi
~p~0 | ~ -9 /' \' N

0
Br ﬁ\
1. LDA
‘Mel, THF
2.LDA Chiral TsOH Chiral
=z [fﬁ:l\ fI:::l\w/ ;x<ﬂ\ ’4?\ o vI:::l\v/ ;K:ﬂ\ /lr\
Chiral

Nab, MTBE @«j\”f’&%k R



2p0 3/rD O oND4~ -0 F p\FFS5FFI/
io/ {7DJ 6-0-340C -0 O0O%$7vO/io
]HO 35 Exanple | 2-{(1

R, 3S) - 3-[ 5- Et hyl - 2- (4- met hoxyphenyl ) - oxazol - 4-yl net ho
xy] cycl ohexyl net hoxy}-2- methyl propionic acid DHP
TsOH LiAIH “Chiral CH2Gi 2 ChiSral 4 THE

isopropyl (1 R,SS)~3~(tetrahydropyran—2—yloxy}cyciohexanecafboxylate

D

HP
TsOH ,
Chiral C?_]ZCEZ O\ Chiral
R o
O/Qror o O’QW/ Y
0 0

5 20.0 g of isopropyl (1R,3S)-3-hydroxycyclohexanecarboxylate and 9.94 g of
dihydropyran are dissoived in 100 mi of dich!o'romethane and, at room femperature
(RT), toluenesulfonic acid monohydrate is added. The solution is left to stand overnight
at RT and then sat. sodium bicarbonate solution is added. The organic phase is
separated off, washed once with sat. sodium bicarbonate solution and then with water, -

10 dried over MgS04 and concentrated, resulting in 28.0 g of isopropyl (1R,38)-3-
(tetrahydropyran-2-yloxy)cyclohexanecarboxylate as a brown oil.
The synthesis of isopropyl {1R,38)-3-hydroxycyclohexanecarboxylate is described in:
L. Fonteneau, S.Rosa, D. Buisson, Tetrahedron: Asymmetry (2002), 13(6), 579-585.

15 1H-NMR (500 MHz, DMSOY: = 4.82-4.92 (m, 1H); 4.61-4.64 and 4.68-4.72 (m, 1H,
THP-CH(OR)2); 3.70-3.80 (m 1H); 3.49-3.58 (m, 1H); 3.35-3.46 (m, 1H); 2.20-2.36 (m
1H); 2.04-2.16 (m, 1H), 0,97-2,0 (m, 13H); 1.15-1.19 (2d, 6H).

[(1R,38)-3-(Tetrahydropyran-2-yioxy)cycichexyljmethanol
20
LiAIH,

Chiral )
Q THE Chiral
O —_—
0" o i \( @oi L 0
)

47 g of isopropyl {1R,38)-3-(tetrahydropyran-2-yloxy)cyclohexanecarboxylate are, at
0°C, added dropwise to a suspension of 13.2 g of lithium aluminum hydride in THF.
25 The mixture is stirred at RT for 1 h, then, at 0°C, 68 mi of ethyl acetate and



10

15

pO OO OO0 NaOH (50% PhCH3 NBu4HSO4 Chiral
Chiral NBu41 O OO OOOO-v O OBr~ '1.LDA 2. 1,
THE Chiral TsOH Chiral. LDA Mel, THEOiPrOH OO OO
QOO0 [/ Chiral ONaH, MIBE OTFA IC O 0 O b<c
/ Chiral OONI OOO 0%67 | sopropyl (1

R, 3S) - 3- (t et rahydr opyr an- 2- yl'oxy) cycl ohexanecar boxyl a
te

subsequently 55.6 g of sodium hydroxide, dissolved in 62.6 mi of water, are added.
Then 50 mi of methanol are added and the mixture is stirred until the precipitate is
white. 50 g of magnesium sulfate are added to the suspension, which is therr filtered.
The filtrate is concentrated, whereupon further magnesium suifate precipitates; it is
compietely precipitated with MTBE and filtered off. Removal of the soivent by
distillation results in 34 g of [(1R, 38)-3-tetrahydropyran-2-yloxy)cyclohexyilmethanol

as pale yellow oil.
1H-NMR (500 MHz, DMSO): 6 =4.67-4.72 (m, 1H); 4.36-4.42 (m, 1H); 3.73-3.81 (m, 1H);
3.44-3.52 (m, 1H); 3.37-3.44 (m, 1H); 3.16-3.27 (m, 2H); 1.84-2.04 (m 2H); 1.66-1.75 (m,

2H), 1.54-1.64 (m, 2H); 1.32-1.51 (m, 4h); 1.08-1.30 (m, 2H); 0.67-1.02 (m, 3H).

tert-Butyl [(1R,; 38-)—3-(te’trahydropyraﬂ—Z—.yioxy)cyclohexyfmethoky]acet—ate

NaOH (50%)
PhCH, _
NBu,HSO, - Chiral
(j\ /O\/Chiral = O\ /O\/ I
- o A
O
0~ 70 9 ¢ 0 O
O
Br

- 34 g of [(1R,3S)-3-(tetrahydropyran-2-yloxy)cyclohexyllmethanol, 100 g of tert-butyl

20

25

bromoacetate, 16.2 g of tetrabutylammonium bisulfate and 5.9 g of
tetrabutylammonium iodide are:-dissolved in 250 mi of toluene and, at 10°C (ice-water
bath), a solution of 63.5 g of sodium hydroxide in 80 ml of water is added, and the
mixture is stirred Vigorous‘iy (KPG paddie stirrer) at 10°C for 8 h. Then MTBE and
water are added, and the phases are separated. The aqueous phase is exiracted twice
with MTBE, and the combined organic phases are washed with saturated sadium
chloride solution, dried cver magnesium sulfate and concentrated. The residue is
chromatographed on silica gel (heptane/ethyl acetate gradient). This resuits in 36.4 g
of tert-butyl [(1R,3S)-3-(tetrahydropyran-2-yioxy)cyclohexylimethoxylacetate and 6.8 g
of [(1R,38)-3-(tetrahydropyran-2-yloxy)cyclohexyllmethanol as pale vellow oils.
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DHP TsCH Chiral CFi2Cl2 ~ Chiral OOOOCh OOO 5
20.0 g of isopropyl (1

R, 3S) - 3- hydr oxycycl ohexanecar boxyl ate and 9.94 g of
di hydropyran are dissolved in 100 m of

di chl oronmet hane and, at room tenperature (RT),

t ol uenesul foni ¢ aci d nonohy Site is added. The
solution is left to stand overnight at RT and then
sat. sodi um bi carbonate solution is added. The
organi c phase is separated off, washed once wth

Creor LIS SIS oR 2% OB, U ve0.2 o

[MH+28 @59 ef i |é@ﬂg£p yl (1 R 3S)-3-

(tetra ydr opyr ah- 2-yl oxy) cycl ohexanecar boxyl ate as a
brown oil. The synthesis of isopropyl (1

-3-h xycyel ohexapecar boxylate is scrjbe
*eﬂ-SRL{%%SZ) me’i’ﬁd’%—@ﬁ%iﬁ*@%ﬁ%gy&ﬁwﬁ&%ﬁy)q@%@ %ﬂoxvl-
prop[éﬁgfyretry (2002), 13(6), 579-585. 15 1 H NWR (500

. S =4.82-4.92 (m ‘1 H; 4.61-4.64 and
468472(m 1 H THP- CH(O?)Z) 3.70-3.80 (m1 H);
3.49-3.58 (m 1 H); 3.35- fl%\z(m 1 H,; 2.20-2.36 (m
1 H,; 2.04-2.16 (m 1 H 2,0 (m 13H);
1.15-1.19 (2d, 6H)Ch'rfii(1 g%fDAF Chiral

Tet rahydpopyt an- ey TAKY) yc ohex than0| 0
Li AhHA [THE iral—Qao0O
H O/@

R, 38) 3- (tet'rahydropyran 2-yl oxy) cycl ohexanecar boxxy|
te are, at O0C, added dropwi se to a suspension of 1&2
g of I|th|umalumnumhydr|de|n THE

100 miofa soiutson of lithium diisopropylamide (2M in THF) are added to a solutlon of

30g of tert-butyl [{1R,38)-3-(tetrahydropyran- 2-yioxy)cyclohexylmethoxy]acetate in
250 mi of THF at —78°C, during which the temperature should not rise above —55°C.
The solution i.s stirred at this temperature for 10 mih and then warmed to —10°C and
stirred at.-this temperature for a further 15 min, after which the solution is again ccoled
to —78°C, and 17.1 ml of methyl iodide are added dropwise. The solution is warmed to
—10°C and then saturated ammonium chleride sclution and MTBE are added. The
phases are separed, the organic phase is washed with saturated ammoenium chioride
solution, the combined aqueous phases are exiracted once more with MTBE, and then
the combined organic phases are washed with saturated sodium chioride solution,
dried over magnesium sulfate and concenirated.

87 mi of a solution of lithium diisopropylamide (2M in THF) are added to a solution of
the residue cobtained in this way in 217 mi of THF at —78°C, during which the
temperature shouid not rise above —55°C. The solution is stirred at this temperature for
10 min and then warmed to —10°C and stirred at this temperature for a further 15 min,
after which the solution is again cocled to —78°C, and 14.7 ml of methyl icdide are
added dropwise. The solution is warmed to —10°C and then saturated ammonium
chloride solution and MTBE are added. The phases are separated; the organic phése

is washed with saturated ammonium chloride solution, the combined aqueous phases
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25 The m xture is stirred at RT for 1 h, then, at OC
68 m of ethyl acetate and 37 subsequently 55.6 g of
sodi um hydroxi de, dissolved in 62.6 nl of water, are
added. Then 50 ml of nethanol are added and the
mxture is stirred until the precipitate is white.
50 g of magnesium sul fate ar’d added to the
suspensi on, which is then hitered. The filtrate is
~concentrated, whereupon further nmagnesium sul fate

are epﬁradedldrmeenora with MTB ol Htesl tjnemomblmd GIMImpbdises are

d of f e of, .t he sol vent

wash Sy aluasRS Seain ehierdgFol g Pt RaSaraResii syifae and

. concérﬁFMé@ "‘re%ub(lh@)ib{ EQWQXHU% ﬁ?ﬁéiﬁﬁoi-gﬁ R%%’)af’s-?te‘{r@hz)@%pyran-z

yloxyhsysmmme(th@xylpmpjor@te:aasa/@mwm 1 H; 10 3.44-3.52
(m 1 H; 3.37-3.44 (m 1 H); 3.16-3.27 (m 2H);
1.84-2.04 (m2H); 1.66-1.75 (m 2H), 1.54-1.64 (m

1H- Nm (50b ﬁ@atzéﬂmség?ws 41) 68-4. B (rh; $M);(3174-2H0 (R, FH); B.4£-3.53 (m,

TH); @Sﬁ 334% (@ ﬁh!h,y@ﬁaﬁxigémz‘!w)o&ﬁﬁo@& omesbiine? Bak§f GuelH); 0.73-

O e L

R 38) 3-(t etrahydropyran 2-yl oxy) cycl ohexyl ] net hanol ,
g of tert-buty br onbacetate, 16. 2 of
tert BB PSR AT OV BN D airBeiiauy b2 nejspropionate
tetrabutyl ammoni um i odi de are di ssolved in 250 m of
tol uene and, at 10C (ice-water bat h), a solution of
63 50 of sodi um hythiraki de in of vvater i's Chiral

ed,-angd the 20 gixture is o- st(KPG
ddI rrer) at 10Cfor 8H en %L JV

29 g of tert-butyl 2-methyl-2-[(1R,38)-3-(tetrahydropyran-2-ylcxy)cyciohexylmethoxy]-
propionate are dissolved in 150 mi of isopropanol, and 2.3 g of toiusnesulfonic acid
monohydrate are added. After the toluenesulfonic acid has completely dissoived, the
solution is left to stand for 4 days and then mixed with saturated sodium bicarbonate
solution and partly concentrated. The residue is taken up MTBE/water, the phases are
separated, the aqueous phase is exiracted with MTBE, and the combined organic
phases are dried over magnesium suifate and concentrated. The residue is
chromatographed on silica gel with heptane/ethyl acetate 3:1, resulting in 13.8 g of
tert-buty! 2-((1R,38)-3-hydroxycyciohexylmethoxy)-2-methyipropionate as yeliow oil.

C15H2804 (272.20); MS (Cl+): 273.4 (24) [MH], 217.2 (100) [MH" — C4H8], 199 (18),
113 (19).

tert-Butyl 2-{{(1R,38)-3~[5-ethyl-2-(3-methoxyphenyl)oxazol-4-yimethoxyl-

- cyclohexyimethoxy}-2-methylpropionaie



wat er are added, and the phases are separated. The
aqueous phase is extracted twwce wth MIBE, and the

combi ned organi c phases are washed w th saturated

sodi um chloride solution, dried over nagnesium

sul fate and concentr at ed. The residue is

chr omat ogr aphed on silica gé‘l (hept ane/ et hyl acetate
gradient). This results in 36.4 g 25 of tert-butyl

(1

R, 3S) - 3- (t et rahydr opyr an- 2-yl oxy) cycl ohexyl met hoxy] ac Chirsl
etate andcal8 g of [(1

o)
R~3S) - 3- (@ et rahydr oP{yr an- 2-yl oxy) cycl ohexylj,@%rl@ JV
be;ifu w ai NeHMIBE 1813205 (328. 2 (X)X ©

329~(3)X[ ML\ ~245,2 (100) [ MH+- C5H8O, 189. 2/ (50)

[MH - H8]. 5 tert-Butyl 2- hyt=2-[ (1
R, 3S)-3-(tetr ahy | oxy) cycl ohgxyg[ nmet hoxy] -
propi onate 1. L | THF 2. LDA a-o-~

MIl,THF O OO0 | ution of
['ithiumdiisopropylam de ( Min THF) ~dre added to a

{ .
200 i BB BL 20938 AR Hloadimethro)ia methyiprapionate are
_ added dadpwise athMn iof MTBE tata sﬂﬁ:@gnsﬁnmﬁ@ﬁ wig aflsodiem hydride (60%
oy waigRBR i R IS8 BN S8 e R b o
5 4-iod % 5t&hyils &émhoﬂdﬂéﬁﬂoﬁézdlé'ée baaBE b8iselfiohdh MTBE, and

er 15 mn, after which the solution is again
the smngn@wmls heated7awieraeus pvemighto Etig ebglate (i 8E carealso be

used FRReBiEtle BoubanRienfd e ot LR vifbne ¥ Bfer and

saturgicd Slaf chibhigle SUNKEER dRiell BeP aifthesiute sOifgetre ehrashtrated.

is washed with saturated ammonjium chl ori de sol ution

The repidugdsrBhiomptagiaebes %ﬁ&%ﬁs ot heplanelethypostete gretient),

0 esatf f A5 IR 218 SO B RO ozt

yImetﬁokp]dy@uleexyimgtmmypmraetl'fymrepmdte: asgelidw atled.
C28H41NOS6 (487.64); LCMS (ES!): 488.41 [MH'].

15 2-{(1R,38)-3-I5-ethyl-2-(3-methoxyphenyl)oxazol-4-yimethoxy]cyclohexylmethoxy}-
2-methylpropionic acid

Chiral Chiral

20 300 mg of tert-butyl 2-{{1R,38)-3-[5-ethyl-2-(3-methoxyphenyl}oxazol-4-yimethoxy}-
cyclohexylmethoxy}-2-methylpropionate are left to stand in 1 mi of trifluoroacetic acid
at RT overnight. The solution is completely evaporated, water is added to the residue,

and the pH is adjusted to 3 with sodium bicarbonate solution. The solution is extracted



10

15

20

87 m of a solution of lithiumdiisopropylamde (2M
in THF) are added to a solution of the residue
obtained in this way in 217 m of THF at -78C, during
which the tenperature should not rise above -55C.
The solution is stirred at this tenperature for 10
min and then warmed to -10C*nd stirred at this
tenperature for a further 15 min, 25 after which the
solution is again cooled to -78C, and 14.7 nml of

with effeyl legktatedintbthar ergaatideithsdriopudshed tWee with watem dried over

war ned -10C and f hen turated.a nium chlaride..
magngei i Pulte Ao rRECntaERy 10 TeaHES i Baean4lphraphed r iica gel
(dichiSRPAEAERE/IMAtASn O sraliehit P Faafting v 2B55RghN-[(MR,38)-3-[5-ethyl-2-(3-
saturated ammoni um chl ori de sol ution, the conmbined
methypbeny ipirask4-vivethmylariohgxyiabtoped-rotethyipapionigecid as
.t hen the conbi ned organi c phases are washed with
yel!ov@&%ﬁ.at ed sodium chl oride solution, dried over
magnesi um sul fate and concentrated, resulting in 29
%3Of tert-but gl 2- net hyl -2-{&/‘1
C24HR3NEE B2 bRV Opyhafd2l IMH].
yl oxy) cycl ohexyi nmet hoxy] propi onate as yellowoil. 51
H NVR (500 MHz, DMBO): 3 = 4.68-4.72 (m 1 H);
3.74-3.80 (m 1 H); 3.44-3.53 (m 1 H); 3.38-3.44 (m
1 H,. 3.13-3.17 (m 1 H,; 3.06-3.12 (m 1 H);
Example 2 06 (m 2H): 0.73- 1.76 (m 13H): 1.42 (s, 9H),
2—[(1R13§g-3((§— @AL2-plG ISk zoBUL Yinethdoy yciohexg!methoxy]—Z-
R 3 ) - 3- hydr oxycycl ohexyl net hoxy) -'2- net hyl pr opi'onat e
methyipriopsniq8CH Chiral 0 iPrOH O 0 O 04 OO0 29 g of
tert-butyl 2-methyl-2-[(1
R, 3S) - 3- (t et rahydr opyr an- 2-yl oxy) cycl ohexy[ net hoxy] -
15 propionate are dissol ved iCnirk60 m of isopropanol,

ang”2. 3 g of-toluenesul fenic acid nonohydrate are
added. Afte d tol uenesul fonic acid has conpletely
LS N QL L0 left to stand for 4 days

rated sodi um bi carbonat e
ion and partly cobncentrated. The residue is
aken up MIBE/ water, the phases are separated, the
gueous phase is extracted with MIBE, and the

nbi ned organic

2-[(1R,38)-3-{5-Ethyl-2-p-tolyloxazol-4-yimethoxy)cycichexyimethoxy]-2-
methyipropionic acid is obtained in analogy to Example 1 from tert-butyl 2-((1R,38)-3-
hydroxycyclohexylmethoxy)-2-methyipropionate and 4-iodomethyl-5-ethyil-2-p-

tolyloxazole.

C24H33NO5 (415.24): LCMS (ES1): 416.39 [MH"].



20 phases are dried over magnesium sul fate and
concentrated. The residue is chromatographed on
silica gel with heptane/ethyl acetate 3:1, resulting
in 13.8 g of tert-butyl 2-((1 R 3S)-3-hyd
roxycycl ohexyl nmet hoxy) -2-net hyl prop| onate as yel |l ow
oi . Cl5H2804 (272.20): Ms ¥ +): 273.4 (24) [M],
217.2 (100) [MH -C4H8], 199 (18), 25 113 (19).
tert-Butyl 2-{(1

Examp@S} 3-[5-et hyl - 2- (3- met hoxyphenyl ) oxazol - 4-yl met hox

241K oo BRI R e ko B iRt Richeryimethoxy)-2-

methgpr ienie®iR00 ny of tert- butyl 2-((1 _

' 3S) - 3- hydr oxycycl ohexyl net hoxy) - 2- net hyl pr opi onat e
are added dropw se as solution in MIBE to a
suspension of 65 ng of sodiumh HLE?Ie (60% by wei ght

ter gas evol ution

refl ex over . Ethyl acetate (MIBE
used) is added to the reaction m xture,
d the m xture is washed with water and saturated

gi um chl ori de solution, dried over magnesi um
# fate and concentrated. The residue is _
chr omat ogr aphed on silica gel (heptane/ethyl acetate
gradient), 10 resulting in 323 ng of tert-butyl 2-{(1
R, 3S) - 3-[ 5- et hyl - 2- ( 3- net hoxyphenyl ) oxazol -
yl met hoxy] cycl ohexyi met hoxy} - 2- met hyl pr opi onat e as
5 " yellowoil. C281-141 NO6 (487.64): LCVS (ESI): 488.41
[MH]. 15 2-{(1 '
R, 3S) - 3-[ 5- et hyl - 2- ( 3- net hoxyphenyl ) oxazol - 4- yl met hox
2-{(1R3S)I-HERWi-aaeHsalyltyiphenylJoxazol-4-yimethoxylcyclohexyimethoxy}-2-

methylpropionic acid is obtained in analogy to Example 1 from tert-butyl 2-((1R,38)-3~
hydroxycyclohexylmethoxy)-2-methyipropionate and 4-iodomethyl-5-ethyl-2-(4-
10 iscbutylphenyl)oxazole.

C27H39NO5 (457.28): LCMS (ES!): 458.43 [MH"].
15 Exampie 4

2-{(1R,38)-3-(5-Ethyl-2-(napth-2-yl)oxazol-4-yimethoxy]cyclohexylmethoxy}-2-
methylpropionic acid



2-met hyi propionic acid Chiral ~ Ch al / \ N p~C 04
TFA IC 20 300 ng of tert-butyl 2-{(1
R, 3S) - 3-[ 5- et hyl - 2- ( 3- net hoxyphenyl ) oxazol - 4- yl net hox
y] - cycl ohexyl met hoxy} - 2- et hyl propi onate are left to
stand in | m of trifluoroacetic acid at RT
overnight. The solution is @npl etely evaporat ed,
water is added to the residue, and the pHi's
adjusted to 3 with sodium bi carbonate sol ution. The
solution is extracted 41 w €hiradt hyl acetate, and the
organi ¢ phas€ ™~s washed gwi ce with water, dried over
magnesi um s e aqg cohcentrated. The residue is
' ephed ey i el
| or onet hane/ met hanol gradient), resulting in 256
4 2-{(1 R 3S)-3-[5-ethyl -2-(3-
{et hoxyphenyl ) oxazoi - 4- yi met hoxy] cycl ohexyl nmet hoxy} - 2
yet hyl propion ic acid as 5 yellow resin. C24H33NO6
/£31.53): LCMS (ESI): 432.1 [VHL. 10 Exanple 2 2-[(1
3S)-3-(5-Ethyl -2-p-tolyl oxazol - 4-yl met hoxy) cyci ohex
net hoxy] -2- methyl propionic acid Chiral O OO0 -N
5 2-[(1 -
R, 3S) - 3- (5- Et hyl - 2- p-t ol yl oxazol - 4-yl net hoxy) cycl ohex
yl met hoxy] -2- nethyl propionic acid is obtained in
2-{{1 RGBS\ -Bp-EihyER 4 mabkthi2-fyhoraza+-yimetiybxyZeyco(dheXy BB thdxy}-2-

hydr oxycyci ohexyl met hoxy) - 2- | propi_.onat e, an
ety OSBRI 1o SPAITGE ToaGAI08Y 13 SRR & from tet- DU 2-((1R 3S)-3-
5 hydroxycyclohexylmethoxy)-2-methylpropionate and 5-ethyi-4-iodomethyl-2-(naphthyl-

2-yloxazole.

C27H33NO5 (451.24): LCMS (ESI): 452.19 [MH"].

10
Exampie 5
2-{(1R,38)-3-[5-Ethyl-2-(3-trifluoromethyiphenyi)oxazol-4-yimethoxylcyclo-
hexyimethoxy}-2-methylpropi6nic acid

Chiral
( ) i
/\/\\/O
o e o
=N

FF

15 F

2-{(1R,38)-3-[5-Ethyl-2-(3-trifluoromethylphenyl)oxazol-4-ylmethoxy]cyclo-
hexylmethoxy}-2-methylpropionic acid is obtained in analogy to Example 1 from tert-



20 C24H33NO5 (415.24): LCVS (ESI): 416.39 [MH]. 42
Example 3 2-{(1
R, 3S) - 3-[ 5- Et hyl - 2- (4-i sobut yl phenyl ) - oxazol -4-yl meth
oxy] cycl ohexyl net hoxy}-2- met hyl propionic acid Chiral
0 OO0/O N5 2-{(1
R, 3S) - 3-[ 5- Et hyl - 2- (4- i sobut}i phenyl ) oxazol - 4- yl met ho
xy] cycl ohexyl met hoxy}-2- methyl propionic acid is
obtained in analogy to Exanple 1 fromtert-butyl
butyl ﬁ-((’(FiﬁB)JBS}}Ej;oxycyclohﬁxyin;ethoxy)—Qh-nfliethylpropionate ang 5-ethyi-4-
) r.o ¢l ohex t hox t hyl propi onate an
todomthﬁ%{%{ﬁ{ypr@n % Qxﬁ@ sobut yl phenyl ) oxazol e.
C27H39NCG (457.28): LCVS (ESI): 458.43 [MHO . 15
Exanple 4 2-{(1
C24HROBINGS (46922 Hy LCMS (RHHN 20.2D)Z0l - 4- yI et hoxy] cyd
ohexyl met hoxy}-2- nethyipropionic acid 43 Chiral O
> 00 ~002-{(1 |
R, 3S5) - 3-[ 5- Et hyl - 2- (napht h- 2-yl ) oxazol - 4-yl met hoxy] cy
cl ohexyl net hoxy}-2- nethyl propionic acid is obtained
Exampie &nal ogy to Exarrpl e 1 fromtert-butyl 2-((1

2 {(1F§3§? @cy iy orPErPR%I)[()hsenyél) a[z%/-f!» |[yrime’chc:xz&cgc!o1'18)(ylmett':oxy} -2-
methﬁpmpmmc écﬂdodomet hyl - 2- (napht hyl -
10
Chiral

fpethede

2-{(1R,3S)-3-[5-Ethyi-2-(4-isopropylphenyljoxazol-4-yimethoxylcyclohexylmethoxy}-2-
methyipropionic acid is obtained in analogy tc Exampie 1 from tert-butyl 2-({(1R,3S8)-3-

15 hydroxycyclohexylmethoxy)-2-methyipropionate and 5-ethyl-4-iodomethvyi-2-(4-
isopropylphenyloxazole.

C26H37NOS5 (443.27): LCMS (ESI): 488.72 [M+HCQO].
20 Example 7

2-Methyi-2-{{1R,38)-3-[5-methyl-2-(naphth-2-yt)oxazol-4-ylmethoxylcyclo-
hexyimethoxy}propionic acid



2-yl)oxazole. C27H33NCG (451.24): LCMsS (ESI): 452.19

[MVHO . 10 Exanple 5 2-{(1

R, 3S)-3-[5-Ethyl -2-(3-trifluoronethyl phenyl)oxazol - 4-
yl met hoxy] cycl o- hexyl met hoxy} - 2- net hyl propi onic acid
Chiral OO000 'N FF 15 F 2-{(1

R, 3S)-3-[5-Ethyl -2-(3-trifl Gdr onet hyl phenyl ) oxazol - 4-
yl met hoxy] cycl o- hexyl net hoxy} - 2- net hyl propi onic acid
is obtained in analogy to Exanple 1 fromtert 44

butyl 2-((1 hiral

R, 3S),- 3- hydr ox gl ohexyl @t hoxy) - 2- net hyl pr opi onat e
and 5-et -4 dometdiyl -R- (3-trifl uoronethyl

phey xazol e.~C24™30F ©469. 21): LCVS (ESI):

20, ]. 5 Exanpl 2-{(1

: OO\ OO N 2-{(1
%) - 3-[ 5- Et hyl - 2- (4-i1 sopropyl phenyl ) oxazol - 4-yl et h

2-Methyl-2-{{(1R,38)-3-[5-methyl-2-(naphth-2-yi)oxazol-4-yimethoxyicyclo-
hexyimethoxy}propionic acid is obtained in analogy to Example 1 from tert-butyi 2-

5 ({(1R,38)-3-hydroxycyclohexylmethoxy)-2-methyipropionate and 5-methyl-4-
iodomethyi-2-(naphth-2-yhoxazoie.

C26H31NOS5 (437.22): LCMS (ESI): 438.17 [MH"].

10

Exampie 8
2-{cis-3-[5-Isopropyi-2-(3-methoxyphenyl Joxazol-4-yimethoxy]cyclohexyimethoxy}-2-
methylpropionic acid
/(l/ !
e
=N
O
i5 /

Racemic 2-{cis-3-[5-isopropyl-2-(3-methoxyphenyl)oxazol-4-yimethoxy]cyclo-
hexylmethoxy}-2-methylpropionic acid is obtained in analogy to Example 1 from



10

15

20

met hyl propionic acid is obtained in analogy to

Exanple 1 fromtert-butyl 2-((1 R 3S)-3- 15

hydr oxycycl ohexyl met hoxy) - 2- met hyl pr opi onat e and

5-et hyl - 4-i odonet hyl - 2- (4 i sopropyl phenyl ) oxazol e.

C26H37NCG (443.27): LCVB (ESI) 488. 72 [ MWHCOQ . 20

Exanple 7 2-Methyl -2-{(1

R, 3S) - 3- [ 5- net hyl - 2- (napht h- 2-yl ) oxazol - 4-yl net hoxy] c

ycl o- hexyl met hoxy} propionic acid 45 Chiral O O-O O
racemmic' tert-dukyi 2-{did-ByH yd2exXclclohexylmethoxy)-2-methylpropionate and 4-

. R, 3S) - 3: [ 5-pet hyl - 2-( ht h- xazol - 4-yi met hoxy] c
'OdOWﬁESE'Z'z%'&WtEgW%W}VHr%% 362! %/ﬁzl) ‘is obtained in
anal ogy to Exanple 1 fromtert-butyl 2- 5 ((1
R, 3S5) -3-hyd roxycycl ohexyl met hoxy) - 2- et hyl
CZS%‘&N&D@J&%%2&)1¢CMS&E6M Hag.27 [MH'].
i odonet hyl - 2- (napht h- 2-yl ) oxazol e. C26H31 NO5
(437.22): LCM5 (ESI): 438.17 [MHQ. 10 Exanple 8
2-{cis-3-[5-1sopropyl -2-(3-net hoxyphenyi ) oxazol -4-yl
nmet hoxy] cycl ohexyl met hoxy}-2- met hyl propionic acid O
Exammled 0 15 Racenic

S e

hexyiretiotdiRedthyip@pidmgycido Exanpl e | from 46

Chiral

2-{(1 R,SS)—3'—[5-1sopropy!—Z—(3—methoxypheny! yoxazol-4-ylmethoxylcyclo-
hexylmethoxy}-2-methylpropionic acid is obtained in analogy to Example 1 from tert-
butyl 2-({(1R,38)-3-hydroxycyclohexylimethoxy)-2-methylpropionate and 4-iocdomethyi-
2-(3-methoxyphenyi}-5-isopropyioxazole.

C25H35N06 (445.25): LCMS (ESID): 446.27 [MH].
Example 10

tert-Butyl 2-methyl-2-[(1R,38)-3-(tetrahydropyran-2-yloxy)cyclohexyimethoxyjpent-
4-enoate



racemc tert-butyl

2-(ci s-3-hydroxycycl ohexyl net hoxy) - 2- net hyl pr opi onat e

and 4-

i odonet hyl - 2- ( 3- net hoxyphenyl ) - 5-i sopr opyl oxazol e.

C25H35N06 (445.25): LCOMS (ESH: 446.27 [MWH]. 5
Example 9 2-{(1

R, 3S) - 3-[ 5- 1 sopropyl - 2- ( 3- net hoxyphenyl ) oxazol - 4-yl ne
t hoxy] cycl o- hexyl met hoxy} - 2 nethylproplonlc acid 10

Chiral OOII7CL OOZ

R, 3S) - 3 [5 | sopropyl - 2- (3- henyl )oxazol 4-yl me
0 I 0 hexybrret hoxy} A { pr ni ¢ aetd | S
(\QE;Z n anal 0 /E nﬁf’gi 15

xyl met hoxy) - 2- met?]yl p(POpI onat e

R, 35) - 3- hydroxycycloh
and 4-1odonet hyl - 2-(3-net hoxyp

henyl ) - 5-i sopropyi oxazol e. C25H35NC6 (445.25): LCMS

(ESI): 446.27 [M#4]. 20 Exanple 10 tert-Butyl
-methyl-2-[(1

Tu\

2
oD Lt A P b SRS R e

4-enoate is obtained as a mixture of two diastereomers from tert-butyl [(1R,35)-

5 3~{tetrahydropyran-2-yloxy)cyclohexyimethoxylacetate, methyi iodide, allyl bromide

)

15

and lithium diisopropylamide in analogy to the synthesis of tert-butyl 2-methyl-2-

[(1R,38)-3-{tetrahydropyran-2-yloxy)cyclohexyimethoxyjpropionate in Example 1.

1H-NMR (500 MHz, DMSOY): = 5.65-5.76 (m, 1H), 5.04-5.13 (m, 2H), 4.684.72 (m,
10 1H); 3.73-3.80 (m, 1H); 3.44-3.53 (m, 1H); 3.38-3.44 (m, 1H); 3.06-3.23 (m, 2H); 2.55-
2.63 (m, 1H); 2.32-2.45 (m, 2H);1.70-2.06 (m, 2H); 0.73-1.76 (m, 12H); 1.42 (s, 9H);

1.22 (s, 3H).

tert-Butyi 2-{{1R,3S)-3-hydroxycyclohexylimethoxy)-2-methylpeni-4-enoate

| >l\ TSOH H,0
QO ,O\/o Zaio MeOH O/O\/O §<\k
>

tert-Butyl 2-((1R,38)-3-hvdroxycyclchexyimethoxy)-2-methyipeni-4-enoate is obtained

as a mixture of two diastereomers from tert-butyl 2-methyl-2-[(1R,35)-3-

{tetrahydropyran-2-yioxy)cyclohexyimethoxy]pent-4-enoate and toluenesulfonic acid

monchydrate in analogy fo the synthesis of tert-butyl 2-((1R,35)-3-

20 hydroxycyclohexylmethoxy)}-2-methyipropionate in Example 1.

1H-NMR (500 MHz, DMSO): § = 5.65-5.76 (m, 1H), 5.04-5.13 (m, 2H), 4.45-4.48 (m,
1H); 3.29-3.36 (m, 1H); 3.06-3.20 (m, 2H); 2.31-2.44 (m, 2H); 1.65-1.93 (m, 2H);



Allyl bromde ar 1 0000 O- OO0- tert-Butyl
2-nmethyl-2-1(1
R, 3S) - 3- (t et rahydr opyr an- 2-yl oxy) cycl ohexyl met hoxy] pe
nt- 4-enoate is obtained as a m xture of two
di astereonmers fromtert-butyl [(1 R 3S) 5
3-(tetrahydropyran-2-yl oxy) é§c| ohexyl met hoxy] acet at e,
nmet hyl iodide, ally) bromde and lithium
di i sopropylam de in analogy to the synthesis of
1.55-1 E0t{m @H)t 1 D7REERY(m, 2H)( 8.95-1.06 (m, 1H}, 0.71-0.86 (m, 2H), 1.41 (s,
OH E éi%raﬁ'é(t et rahydr opyr an- 2-yl oxy) cycl ohexyl met hoxy] pr
) |nExarrpIe1 1 HNW (500 MHz, DMSO): S =
565576(m 1 H), 504513(m 2H), 4.68-4.72 (m
10 1 H); 3.73-3.80 (m >—? 3.44-3.53 (m 1 H);
tert-BaiyB8-(§1R A+ -hydnakyC sl gexy ragthowy)-2+pethgipesiarmags (m
1H); 232245(m2 ;1.70-2.06 (m 2H); 0.73-1.76
(m 12H); 1.42 (s, 9 dm“%ygz (s, 3H). tert-Butyl

(1
S) - 3- hy szcl ohexyl nmet hoxy%@t{zl pent Wa
( ?Eg“

R 3S) - 3-'hydr oxycycl ohexyi r net hoxy) - 2- met hyl pgnt - 4- eno
ate is obfained as a m xture of two di astereoners
fromtert-butyl 2-nethyl- 2[(1 R, 3S) - 3-

2.4 o of BrRudl S AR B e PR S dher i hoate are

dlssoitvedtlz'i“fssrﬁlrﬁfr&ﬁylsadéﬁatb%ﬁd‘ BHE¥ aﬁ‘a@één Bnis¥phef®in an autoclave, a

ohexyl met hox y-2-met hyl propionate in

dr oxycycl
spatuampf Bd%: (10%:) iINRIdesh mtoc@w&))s thenHflushed vathrd,, and the

| soiuti%n EbgstgrS%gwt aiﬁ%;_ﬁ s%t%% é?é% éhﬁ%ﬁ{gmgﬁgl@!‘? cﬂtalyﬁ is then

10

i5

20

fiiterea@ffthﬂo @e@t@ e tRdiltrafdis doridentraldl, (resultitd) in 2.3 g of tert-butyl
2 (m 2H); 0.95-1.06 0.71-0.86 (m

2-((1 &Bﬁ) 31hm0{xscyciomer)<yin16tmxx)52 rr@%ylpﬁ@?anmﬂ 9% azmeftu_te of two

diastdieombread paleXpiurbphexyl met hoxy) - 2- met hyl pent anoat e

C17H3204 (300.44); MS (Cl+): 301.5 (24) [MH"], 245.4 (100) [MH" — C4H8], 227 (18),

113 (58).

tert-Butyl 2-{(1R,35)-3-[5-ethyl-2-(3-methoxyphenyljoxazol-4-yimethoxy]-

cyclohexylmethoxy}-2-methylpentanoate
fQ\/ I
o ek === et

Q*E @*

tert-Butyt 2-{(1 R,3S)—3-[5-ethyl-2-(3—methoxyp-henyl)oxazol-4-yimethoxy]-
cyclohexyimethoxy}-2-methylpentancate is obtained as a mixture of two diastereomers




H2 Pd/C (109 OEtQAc O O-OO- O0 C 5 2.4 g of
tert-butyl 2-((1

R, 3S) - 3- hydr oxycycl ohexyl met hoxy) - 2- met hyl pent - 4- enoa
te are dissolved in 15 mM of ethyl acetate and,
under an argon atnosphere in an autoclave, a spatula
tip of Pd/C (10% is added. 4The autoclave is then
flushed with H2, and the solution is stirred with an
H2 pressure of 3 bar at RT overnight. The catalyst is

from feReUtHR-{HK, @S)"‘—Q Moiﬁ&@éﬁéAﬁﬁidtﬁ@y)@ﬂmdtmpéntbﬁd&ﬁb&and tert-

is concentrated, resulting in 2.3 g of tert- but%
buty! 4-igqamethyl-5-ethyl- 2-(3- methoxyphenyl)oxazole in analogy to the synthesis of

e D ISR AR e anpe

cyclolfdxdyimEhoiRgR24n ¢ BYbrdgipnatdbn(Etample 30 1. 5 (24) [ MH],
245.4 (100) [ M4+ C4H8], 227 (18), 15 113 (58).
5 tert-Butyl 2-{(1

csoHBf?@s @Lsf]‘s@t eSS Q?E&@%{ 'FFE.\/I ) oxazol - 4-yl net hox

entanoate o /j\\
N2HMTBEOOO 000" O L~/~N O\~1] O

24(1 '593/%?2[%'?@Ytg{éﬁ%&?@l’b‘yﬁ%‘%’{%’b%iﬁ%@"y e G Y

2_meﬂl‘£[—peﬁy{:ﬁ|dwgé’ﬁ| met hoxy} - 2- met hyl pent anoate i s obtai ned
a mxture of two diastereoners 49

o/Q\/onyko T O,CJVO%O

\ /QJ
\ o _ \ 4
0 _ \0

2-{(1R,38)-3-[5-Ethyl-2-(3-methoxyphenyl)oxazol-4-yimethoxylcyclohexylmethoxy}-
2'-methylpentanoic acid is obtained as a mixture of two diastereomers from tert-butyl
2-((1 R,35)-3-hydroxycyciohexyimethoxy)-2-methylpentanoate and triflucroacetic acid
in analogy to the synthesis of 2-{(1R,35)-3-[5-ethyl-2-(3-methoxyphenyljoxazol-

15 4-yimethoxyjcyclohexylmethoxy}-2-methyipropionic acid in Example 1.

10

C26H37NOB6 (459.26): LCMS (ESI): 459.58 [MH"].

20 Example 11
2-[{1R,38)-3-(5-Ethyl-2-p-tolyloxazol-4-yimethoxy jcyclohexylmethoxyl-2-methyl-

pentanoic acid



fromtert-butyl 2-((1

R, 3S) - 3- hydr oxycycl ohexyl nmet hoxy) - 2- net hyl pent anoat e
and tert- butyl

4-1i odonet hyl - 5- et hyl - 2- ( 3- met hoxyphenyl ) oxazol e in
anal ogy to the synthesis of tert-butyl 2-{(1

R, 3S) - 3- [ 5- et hyl - 2- ( 3- net ho¥¥phenyl ) oxazol - 4- yl met hox
y] - cycl ohexyl met hoxy} - 2- met hyl propi onate in Exanpl e
1. 5 C30H45NO6 (515.32): LCMS (ESI):516.41 [MVH1].

R 8S)-3-[5-E 2- ( 3- net hgxyphenyl ) oxazol - 4-yi met hox
y] tycl ohexyl axy}- ~2- methyl pentanoic acid 0 0 TFA
P O ™ b Yo/ O / 10 2-{(1
- 3-[ 5- Et hyl - 2- ( 3- et\hoxyphenyi ) oxazol - 4- yl met hox
| ohexyl met hoxy} - nmet hyl pentanoic acid is
obtained as a m xture off two diastereonmers from

ort-butyl 2-((1 :
8S) - 3- hydr oxycycl ohexyl nmet hoxy) - 2- net hyl pent anoat e

» and trifluoroacetic acid in analogy to the synthesis

of 2-{(1 R 3S)-3-[5-ethyl-2-(3-nethoxyphenyl) oxazol

15 4-yl net hoxy] cycl ohexyl net hoxy}-2-nmethyl pro picnic

1B SET A - BRIl oo AR RENb Dy Al hRRAGH )
2 K@?&é%ﬁw ‘goa%%%?e 11 o ’(@y;’ yeionex S5
2-meRy§®ntanrdis aEidhiglobzaiped aisyd idizod ofdtwyl diesieosgmersciramdgri-butyl
2-((1 l¥,|3@?élg?cygok&éyﬁéhh%{mgt%%&?ﬁ 1mcet?|§lp%n?aonoage e 4(-)1080methyi-5-

5 ethyi-2-p-tolyloxazole in analogy to Example 10.

C26H37NO5 (443.27): LCMS (ESI): 488.53 [M+HCOO).

10 Example 12 _
2-{(1R,38)-3-[5-Ethyi-2-(4-isocbutylphenyl Joxazoi-4-yimethoxy]cyclohexylimethoxy}-
2-methylpentanoic acid

2-{{1R,38)-3-[5-Ethyl-2-(4-isobutylphenyl)oxazol-4-yimethoxylcyclohexyimethoxy}-
15 2-methylpentanoic acid is obtained as a mixture of two diastereomers from tert-butyl

2-((1R,38)-3-hydroxycyclohexylmethoxy)-2-methyipentanoate and 4-iodomethyl-

5-ethyl-2-(4-isobutylphenyl)oxazole in analogy to Example 10.



"N 2-[(1

R, 3S) - 3- (5- Et hyl - 2- p-t ol yl oxazol - 4-yl net hoxy) cyci ohex

yl met hoxy] - 2-met hyl pentanoic acid is obtained as a

m xture of two diastereonmers fromtert-butyl 2-((1

R, 3S) - 3- hydr oxycycl ohexyl met hoxy) - 2- met hyl pent anoat e

and 4-iodonethyl-55 ethyl - é-lp-tol yl oxazol e in

anal ogy to Exanple 10. C26H37NC6 (443.27): LCMS

(ESI): 488.53 [MHCOQ . 10 Exanple 12 2-{(1
C2OHRAEDS 48530 hyIMB{ES ): 48b149%y[MHdny| ) oxazol - 4-yl net ho

xy] cycl ohexyl met hoxy}- 2-nethyl pentanoic acid O 0 O

OO0 N2-{(1

R, 3S) - 3-[ 5- Et hyl - 2- (4-i sobut yl phenyl ) oxazol - 4-yl net ho

xy] cycl ohexyl net hoxy}- 15 2-net hyl pentanoic acid is
Exanmpleaidhed as a nixture of two diastereonmers from

s 4RI P E B0 bpbirep g rrRe M boRdpRRR R GY-

2-mefiyibehtagsiereidy! - 5-ethyl - 2- (4-i sobutyl phenyl ) oxazol e
in anal ogy to Exanple 10. 51 C29H43NO5 (485.31):

(ESI): 485+49 [ MH]. C)Exarrple 13 5 2-{(1
S)-3-[5-H 2- (napht hy2-yi ) oxazol - 4-yi met hoxy] cy
@ 2- net hyl re)tanoic acid O 0O0OO0OO
th- 2-yl ) oxazol - 4-yl net hoxy] cy
t hyl pentanoic acid is
two di astereoners from

G

3-[5-Ethyl-2-(na
xyl met hoxy} 10 2-
gpt ai ned as a m xture o
ert-butyl  2-((1

S) - 3- hydr oxycycl ohexyl met hoxy) - 2- met hyl pent anoat e

5- et hyl - 4-

2-{(1R,38)-3-[5-Ethyi-2-(naphth-2-yl)oxazol-4-yimethoxy]cyclohexylmethoxy}-

10 2-methylpentanoic acid is obtained as a mixture of two diastereomers from tert-butyi
2-{(1R,38)-3-hydroxycyclohexylmethoxy)-2-methyipentanoate and 5-ethyl-4-
iodomethyl-2-(naphth-2-yi))oxazole in analogy to Example 10. |

7 C20H37NOS (479.27): LCMS (ESI): 524.52 [M+HCOO].
15

Example 14

2-{(1R,38)-3-[5-Ethyl-2-(4-isopropylphenyijoxazol-4-ylmethoxy)cyclohexylmethoxy}-

2-methylpentanoic acid

MOy

20



I odonet hyl - 2- (napht h-2-yl )) oxazol e in anal ogy to
Exanpl e 10. C29H37NO6 (479.27): LCMS (ESI): 524.52
[ MFHCOQ. 15 Exanple 14 2-{(1
R, 3S) - 3-[ 5- Et hyl - 2- (4-i sopropyl phenyi ) oxazol -4-yl neth
oxy) cycl ohexyl met hoxy] - 2-net hyl pentanoic acid N O O
O 2052 2-{(1 52
R, 3S) - 3-[ 5- Et hyl - 2- (4-i sopropyl phenyl ) oxazol - 4-yl met h
oxy] cycl ohexyl net hoxy}- 2-nmethyl pentanoic acid is
2-{(1 RIS+ RNEHE He/l-2-(diizsdpropyiph ehvbo izt eyl metteny]dycione Xylmethoxy}-

2-mefyip TG a6 CpEAIDRd i HEVALE 5 o AIRRiSTeRme foamdert-buty
24(1@,2%3?6 tﬁ%&ﬁﬂ%}éﬁéjy(clf xyimetho enyﬁhglpent anoate and S-ethyl-4- |

propy xazol e 1 n anal ogy to

iodonﬂhﬂﬂﬂ—mprwmwmzolﬂe apAjogy ioNEanm8e)10. 524, 52
[ MMHCOO]. Exanpl e 15 10 2- Methyl-2-{(1
5 R 3S) - 3- [ 5- net hyl - 2- (napht h- 2- yl ) oxazol - 4- yl met hoxy] -

IN 15
2 Nb%ﬁ%%gﬁ lllg%émgg‘)?ggﬁe%tzﬂﬂ%@()r%}hth 2-yl) oxazol

-4-yl met hoxy] - cycl ohexyl net hoxy}pentanoic acid is
obtained as a m xture of two diastereonmers from
tert-butyl 2-((1

Exanﬁalaﬂ)&3 hydr oxycycl ohexyl net hoxy) - 2- net hyl pent anoat e

0 2o act et iend ke nbioBiRie s
cycloﬁé@ir}letrﬁﬁg}p@ltéﬁ@' Bt - ,

N
I

15 2-Methyi-2-{(1R,35)-3-[5~-methyl-2-(naphth-2-yi)oxazol-4-yimethoxy]-
cyclohexylmethoxy}pentanoic acid is obtained as a mixture of two diastereomers from
tert-butyl 2-{(1 R,SS)—3—hydroxycyc[ohexyimethoxy)—2-methylpentanoate- and 5-methyl-
4-iodomethyi-2-(naphth-2-yl)oxazole in analogy to Example 10.

20 C28H35NO5 (465.25): LCMS (ESI): 510.57 [M+HCOO].



Exanple 16 tert-Butyl 2-nethyl-3-phenyl-2-[(1
R, 3S) - 3- (t et rahydr opyr an- 2-yl oxy) cycl ohexyl -
net hoxy] propi onate 1. LDA Chiral Mel,THF Chiral a 2.
LDA, THF a O Benzyl bromde OO OO OO0 5
tert-Butyl 2-nmethyl-3-phenyl-2-[(1
R, 3S) - 3- (t et rahydr opyr an- 2- yFoxy) -
cycl ohexyl net hoxy] propi onate is obtained as a m xture
of two diastereoners fromtert- butyl [(1

Exaniplédp- 3- (t et rahydr opyr an- 2-yl oxy) cycl ohexyl met hoxy] ac

e 5l G S By By -

methé roPidngte 10 2- met hyl - 2- [(1

)S) - 3- (tetrahydropyran- oxy) cycl ohexyl met hoxy] pr
Opl onate in Exanple 1. 005 (432.29): LCMS
(ESI'): 450. 34 (13)3h|[—a\1/| + 25 (22) [ M C5H80] Chiral
, 3S) | ohexy h enyI pr
o Opipnat.e” ™ 2 C]—| 0 O O By /g

R, 3S) - 3- hydr oxycycl ohexyl nmet hoxy) - 2- met hyl - 3- phenyl pr
opionate is 20 obtained as a m xture of two
di astereoners fromtert-butyl 2-nethyl-3-phenyl -
5 2-[ (1R 3S)-3-(tetrahydropyran-2-yl oxy)cycl ohexyl nme
5 xy] propi onate and 54 toluenesulfonic acid

or B P A PR b R P T o
cyc!otﬁé@ﬁnbﬂmyﬁ)rbﬁoﬁémm)témed as a mixiure of two diastereomers from tert-
butyl [{(1R,38)-3-{tetrahydropyran-2-yioxy)cyclohexyimethoxylacetate, methyl iodide,
benzyl bromide and lithium diisopropylamide in analogy to the synthesis of tert-butyl

10 2-methyl-2—[(‘§ R,38)-3-(tetrahydropyran-2-yloxy)cyclohexylmethoxylpropionate in
Example 1.

C26H4005 (432.29): LCMS (ESI): 450.24 (13) [M*+H20]; 349.25 (22) [M—~C5H8O;
293.17 (100) [M~C5H8O-C4H8. |

15

tert-Butyl 2-((1R,38)-3-hydroxycyclohexylmethoxy}-2-methyl-3-phenylpropionate

J\ TSOH H,0 (?K
O\ O\/ ! e /O\/ G
0 ,
| | go

tert-Butyl 2-((1R,38)-3-hydroxycyclohexylmethoxy)-2-methyl-3-phenylpropionate is
20 obtained as a mixiure of two diastereomers from tert-butyl 2-methyi-3-phenyl-
2-[(1R,38)-3-(tetrahydropyran-2-yloxy)cyciohexylmethoxy]propionate and



C21 H3204 (348.23); Ms (O +): 349.6 (38) [Ml, 293.4
(100) [ MH- C4H8], 247.4 5 (18), 113.4 (19).
tert-Butyl 2-{(1

R, 3S) - 3-[ 5- et hyl - 2- ( 3- net hoxyphenyi ) oxazol - 4-yi met hox
y] - cycl ohexyl met hoxy} - 2- met hyl - 3- phenyl propi onate O
NaH, MIBE O/ NI OOO t~/VM ~N-0 C 0 10
tert-Butyl 2-{(1

R, 3S) - 3-[ 5- et hyl - 2- ( 3- net hoxyphenyl ) oxazol - 4- yl met hox

toiuea&suifém Shewdrvpyaratslin &nmaglwb fe BYIYARLBIOPRERDARE 2-§1R,3S)-3-

tained as a m xture of di astereoners from
hydrowﬂyci@mmmgﬂpm) 2—methylproplonate in Example 1.
R, 3S) - 3- hydr oxycycl ohexyl nmet hoxy) - 2- met hyl 15
3- phenyl propi onat e and

021}-!%2@(@@%) ﬁlﬁe(@yb -349.638}) W&]pmm()w)a{mé_mm] 247 A
the synthesis of tert-butyl 2-{(1

(18), Fﬂ%é)(qé)[S et hyl - 2- ( 3- met hoxyphenyl ) oxazol -
4-yl met hoxy] cycl ohexyl met hoxy} - 2- met hyl propi onate in
- Exanpl e 1. C34H45N06 (563.32): LCMS (ESI): 564. 46
[MHL. 20 2-{(1

tert- B pei SR R TRy Bhe) M%M PR e ¢

cycloRexylAsthdky$ o métii-@QHEhyidlepiingte O

Stk

tert-Bﬁtyi 2-{(1R,38)-3-[5-ethyl-2-(3-methoxyphenyl)oxazol-4-yimethoxyl-
cyclohexylmethoxy}-2-methyi-3-phenyipropionate is obtained as a mixiure of two
diastereomers from tert-butyl 2-((1R,3S8)-3-hydroxycyciohexylmethoxy)-2-methyl-
3-phenyipropionate and 4—iodmethyl-5—ethyl-2-(3-methoxyphenyl)oxazole in analegy to
the synthesis of tert-butyl 2-{(1R,3S)-3-[5-ethyl-2-(3-methoxyphenyl)oxazol-
4-yimethoxy]cyciohexylmethoxy}-2-methylpropionate in Example 1.

C34H45N06 (563.32): LOMS (ESI): 564.46 [MH'].

2-{{1R,38)-3-[5-Ethyl-2-(3-methoxypheny! Yoxazol-4-yimethoxylcyclohexylmethoxyl-
2-methyl-3-phenyipropionic acid



[ Ol 2-{(1

R, 3S) - 3-[ 5- Et hyl - 2- ( 3- net hoxyphenyl ) oxazol - 4- yl met hox

y] cyci ohexyl met hoxy}- 2-net hyl - 3- phenyl propi onic acid

is obtained as a m xture of two diastereoners from 5

tert-butyl 2-{(1

R, 3S)-3-[5-ethyl -2-(3- nethoi?phenyl)oxazol 4- ylnethox
~'y] cycl ohexyl net hoxy} - 2- net hyl - 3- phenyl pr opi onat e and

trifluoroacetic acid in analogy to the synthesis of

-2 (SiJgt hoxyphenyl )oxazohox it
9 methytpr opi oni ¢ agt d -0 o

7NO6 (507.26): LCMB (ESI); 508. 40

7 2-[(1 NN

- p-tol yl oxazol - 4-yl hoxy) cycl
\ | - 3-phenyl proplo acid O N
© O 015 2-[(1

~3S) - 3- (5- Et hyl - 2- p-tol yl oxazol - 'thoxy)cyclohex
yl met hoxy] - 2- net hyl - 3-pheny|propionic acid is
obt ai ned as a m xture of two di astereoners from

2—{(1%%?% ?fé’;‘-g h(y grglwg o%xgg ?%2 xazog-d: Irne hﬁxiy c§cionex¥/1nethoxy}-

._ 2-methyt- Gmwymndplomo acld nﬁabhtyalmeﬁim Iayhlxmrpcf hMy deasierebeners from
b5 tert-by%éa){? l%%é) [%Eéﬁnp&gglrggpégﬂgfge 053%@%4 yl%ne%%oxg/]
cycioﬁ\’e%@neﬁ‘i X9} §trmé{h%3(-ﬁhér§aﬂ5}ébwn@t@ﬁfx{éi }W@éce‘lmydd'@trhﬁnaiogy to

]cycl ohéxyl net Hox | - 3- phenyl propi oni c
the smthds@of ZN(TR@S)-3- [5-ethyi -2-(3- methoxyphenyl)oxazol -vimethoxy}-

cyclohexylmethoxy}-2-methylpropionic acid in Exampie 1.
* 10 C30H37NOB (507.26): LCMS (ES!): 508.40 [MH"]..

Example 17
2-[(1R,38)-3-(5-Ethyl-2-p-tolyioxazol-4-yimethoxy)oyclohexylmethoxyl-2-methyl-
3-phenylpropionic acid |

15
2-[(1R,38)-3-(5-Ethyi-2-p-tolyloxazol-4-yimethoxy)cyclohexylmethoxyl-2-methyl-

3-phenylpropionic acid is obtained as a mixture of two diastereomers from tert-buty!
2-({1R,3S8)-3-hydroxycyclohexylmethoxy)-2-methyl-3-phenylpropicnate and
- 4-iodomethyl-5-ethyl-2-p-tolyloxazole in analogy to Example 10.
200 |
CSOHSTNOS (491.27: LCMS (ESI): 492.40 [MH"].



02-{(1 _
R, 3S) - 3-[ 5- Et hyl - 2- (4-i sobut yl phenyl ) oxazol - 4-yl net ho
xy] cycl ohexyl met hoxy} - 2-net hyl - 3- phenyl propi oni c
acid is obtained as a m xture of two di astereoners
from tert-butyl 2-((1
R 3S) - 3- hydr oxycycl ohexyl meffoxy) - 2- met hyl - 3- phenyl pr
opi onate and 10
4-i odonet hyl - 5- et hyl - 2- (4-1i sobut yl phenyl ) oxazole in
anal ogy to Exanple 10. C33H43NO6 (533.31): LCVB
(ESI): 534.45 [MHO . 15 Exanple 19 2-{(1
R 3S) - 3-[ 5- Et hyl - 2- (napht h- 2-yl ) oxazol - 4-yl met hoxy] cy
i@hgxylnethoxy}{€ met hyl - 3- phenyl propionic acid O
-N 57 2-{(1
2- {(1 m33$>3-{5-aswﬁzwrscgoutwaﬁalnmcgcaszﬁmlmethowymhawgmecﬂyoxy}--
t hoxyt - 2= met hyl -~ 3- phenyl propionic acid is
52 metgtgfg pﬁéayﬁ’goﬁoﬁ%ﬂcﬂfﬁ of two diastereoners from
tert butyl 2-((1

hhoxy) - 2- nBt hyl - 3- phenyl pr

anal ogy to
ES!): 528.40

oxazol -4-yl meth
oxy] cycl ohexyl mst oxy}- 2-nethyl - 34 | propi oni c
acid 0 ~NO0O OO 0 2-{(1
R 3S)-3-[5-Ethyl -2-(4-isopropyl phenyhjoxazol -4-yimeth
é&- ycl ohexyi met hoxy}- 15 2-net hyl - 3-phenyl propionic
2-{(11%.6 ri5-Btby M%MMWY%@Z@MM@%%ICW@BWIme hoxy}-

2—met‘1§119§3phenyiproplomc acid is obtained as a mixture of two diastereomers from

tert-butyl 2-((1 R,38)—3-hydroxycyclohe’xylmeihoxy)-_2—methyl-3-phenyipropionate and
10 4—iodomethyi-S-eih-yi'-Z.-(4-is_obutylphe_nyi)oxazoie in analogy to Example 10.

C33H43NO5 (533.31): LCMS (ES!): 534.45 [MH"L.
15 Example 19

2-{(1R,38)-3-[5-Ethyl-2-(naphth-2- yi)oxazoi-4—ylmethoxy]cyc!ohexylmethoxy} 2-methyl-
3-phenylpropionic acid



tert-butyl 2-((1
R, 3S) - 3- hydr oxycycl ohexyl nmet hoxy) - 2- net hyl - 3- phenyi pr
opi onate and
5-et hyl - 4-i odonet hyl - 2- (4-i sopr opyl phenyl ) oxazol e in
anal ogy to Exanple 10. C321-141 NO5 (519.30): LCMS
(ESI): 564.59 [ MMHCOO]. 20 SBxanpl e 21 2- Met hyl - 2-{(1
R, 3S) - 3- [ 5- net hyl - 2- (napht h- 2- yl ) oxazol - 4- yl net hoxy] -
cycl ohexyl net hoxy} - 3- phenyl propionic acid 58 O O-0O O
2-{(1R)3S He-B-Mivhgt(n2phtht2-yoxazol-4-yimethoxylcyclohexylmethoxy}-2-methyl-

o SR S L s

- 3T o ' 5 i - -ethvi-
= (183 PR ol R R SR BB o oot
4-iodGmpttehZ{papbiheat)exarale in analogy to Example 10.
5-met hyl - 4-i odonet hyl - 2- (napht h-2-yl ) oxazol e in
anal ogy to Exanple 10. C32H35N(5 (513.25): LCMS
C33HIIN 05 (5A2 38 LOWMB(ESYO52800) [RA$115 59
? PCT/ EP&OOS/%%SZSl (CI Z):Drsrs: 1. A conpound of the
formulal RI , 0O R 07~R3 5 in which the meani ngs
are: RL H (Cl-C6)-alkyl; 10 R2 H O (C1l-C3)-alkyl,
CF3; or Rl and R2 are together with the phenyl ring
fused napht hyl ;

5

10 Exampie 20
2-{(1R,38)-3-[5-Ethyl-2-(4-isopropylphenyl)oxazol-4-ylImethoxylcyclohexylmethoxy}-
2-methyl-3-phenylpropionic acid '

2-{(1R,38)-3-[5-Ethyi-2-(4-isopropylphenyijoxazoi-4-yimethoxylcyclohexylmethoxy}-
v 15 2-methyl-3-phenyipropionic acid is obtained as a mixture of two diastereomers from
tert-butyl 2-{(1R,38)-3-hydroxycyciochexylmethoxy)-2-methyl-3-phenylpropionate and
5-ethyl-4-iodomethyi-2-(4-isopropylphenyljoxazole in analogy to Example 10.

C32H41NO5 (519.30): LCMS (ESI): 564.59 [M+HCOO.
20

Example 21
2-Methyl-2-{(1R,38)-3-[5-methyl-2-(naphth-2-yi Joxazol-4-yimethoxyl-
cyclohexylmethoxy}-3-phenyipropionic acid



R3 (Cl-C6)-al kyl; 15 R4 (Cl-C6)-al kyl, benzyl; R5 H,
(C1-C6)-al kyl; wherein the foll owm ng conpounds are

di scl ai med: 20

2-[cis-3-(5-Methyl-2-p-tol yl oxazol - 4-yl nmet hoxy) cycl oh
exyl met hoxy] - 2- et hyl propionic acid, 2-[(1R
3S)-3-(5-Methyl -2-p-tolyl oxa2ol - 4- yl met hoxy) cycl ohexy
| met hoxy] - 2-met hyl propionic acid, 2-{(1S,

'3R) - ci s-3-[2-(3-nmet hoxyphenyl ) - 5- met hyl oxazol - 4-yl met
t hoxy} - Zorret hyl propi onic acid, 25

4-i sopropyl phenyl ) oxazol - 4-y
et hoxy] propi onic acid. and the

s at ed salts and sol vates thereof.
2. A conpound of “the formula | as clained in claim
in which Rl is H nethyl, propyl or butyl; 60 R2
H, methoxy, CF3; or Rl and R2 are together with

@ phenyl ring fused naphthyl; 5 R3 is nethyl,

ethyl or propyl; R4 is rrethyl propyl or benzyl and

2- Meﬁyi-ér{éﬁ%?gr[szmeﬁwn%ﬁf hﬂhftgl% forl[ﬂéyl%l iS¢ cl ai med

cyclchexyimethoxy}-3-phenyipropionic acid is obtained as a mixture of two

diastereomers from tert-buty 2-{(1R,38)-3-hydroxycyclohexyimethoxy)-2-methyi-
5 3-phenylpropionate and 5-methyl- 4-lodomethyl—2n(naphth—2 ylYoxazole in analogy to
Example 10.

C32H35NO5 (513.25): LCMS (ESI): 514.38 [MH'].



10

15

20

25

30

15 4. A conmpound of the formula | as clainmed in one
or nore of clains 1 to 3, in which R4 is nethyl. 5.
A nmedi canent conprising one or nore of the conmpounds
of the formula | as 20 clainmed in one or nore of
claims 1 to 4. 6. A nedicanment conprising one or nore
of the compounds of the fornula | as clainmed in one
WO 2006/fRa18f clainms 1 to 4 anggone or nore actip(er/EP2005/008281
I ngredi ents which have favorable effects on
Claimdret abol i ¢ di sturbances or disorders associ at ed
therewith d| canment corrpri sing one or nore
1. o‘f‘@ﬁ‘é’%"(‘ﬁ@éﬁﬁ&"@ﬁ the fornula | as clained in one
or nore of clainms 1 to 4 and one or nore
antidi abetics. 8. A nedicanment conprising one or nore
of the cggpounds of the forrruMs 30 clained in
one or nore of clalrrs | to 4 @and ohe or noredlipid
nodul ator e use of Ithe conpoynd®s bf the
for rrﬁ% Xas c a| ‘vﬂ/iﬁ@ rW\Qﬁ/éI\d/wg\ B34
in the nuf ctune o a medi cament for the treatment
and/ or prevention of-disorders of fatty acmq
met abol i sm and gl ucose &3 |ization disorders® 5 10.
The use of the conpounds of the formula | as clained
in one or nmore of claims 1 tp 4 in the manufacture
of a nedicanment for the treatnent and/or prevention
in whigjf thgineaniigsAreé:n which insulin resistance is
invol ved. 11. The use of the conpounds of the fornula
R1 | as Wl &ne@-alvlone or nore of clains 1 to 4 in 10
t he manufacture of a nmedi canment for the treatnent
R2  and/ ofl, griev<ntiiadeyl. SiFsdefabet es mellitus and the
- sequel ae associated therewith. 12. The use of the
R1 and g odiedegaihertwith the phamAa ring &sedingPBy: i n one or nore
of claims 1 to 4 in the manufacture of a medi canent
R3 for t6e-Efealkient and/ or prevention of dyslipidenas
- and 15 their sequel ae. 13. The use of the conpounds
R4 of th&Fefhalkd tergyl cl aimed in one or nore of clains
1to4in the manufacture of a nedicament for the
RS treatHett!-GRd?ler; prevention of conditions associated

wherein the following compounds are disclaimed:
2—[cis~3—(5—Methyi-2-p-tolyIoxazol-4—y§meth6xy)cyclohexylmethoxy]-z-methyipropionic acid,
2-[(1R, 38)-3-(5-Methyl-2-p-tolyloxazol-4-ylmethoxy)cyclohexylmethoxy}-2-methylpropionic
acid,

2-{(1S, 3R)-cis-3-[2-(3-methoxyphenyl)-5-methyloxazol-4-yimeathoxyjcyclohexylimethoxy}-
2-methyipropionic acid,

2-{(18, 3R)-3-[2~(cis-3-trifluoromethyiphenyl}-5-methyloxazol-4-yimethoxyjcyclohexylmethoxy)-
2-methylpropionic acid, and

2-methyl-2-[(1R, 38)-cis-3-(5-methyl-2-(4-isopropylphenyloxazol-4-yimethoxy}
cyclohexyimethoxylpropionic acid.

and the physiologically tolerated salts and solvates thereof.

2. A compound of the formula | as claimed in claim 1, in which
R1 is H, methyl, propy! or butyt;



with the netabolic syndrome. 20 14. The use of the
conpounds as clained in one or nore of clains 1 to 4
in conmbination wth at |east one further active
ingredient in the manufacture of a nedicanment for the
treatment and/or prevention of disorders of fatty
aci d netabolismand glucoseﬁgtilization di sorders. 25
15. The use of the conmpounds as clainmed in one or
nore of clainms 1 to 4 in conbination wth at |east
R2 one frimettaxy| C&sjorgredi ent in the manufacture of a
medi canent for the treatnent and/or prevention of
di sorders in which insulin resistance is involved.

 R1 arkPR2Aai ©68fHer Mith teQSHEHYNENG ISR SASRAYI; conpri sing

one or nore of the conpounds as 30 clained in one or
nore of clains 1 to 4, which conprises m xing the

active | Lent_ w a pharmaceutically suitable
> R3 carri%rmgggg%ﬁﬁﬁéwﬁé&ihi s mxture into a form

suitable for admnistration.

R4 is methyl, propyl or benzyl; and
R5 is H.
10
3. A compound of the formula | as claimed in claim 1 or 2, in which

RtorR2 is H. _

15 4. A compound of the formula | as claimed in one or more of claims 1 to 3, in which
R4 is methyl.
5. A medicament comprising one or more of the compounds of the formula | as |

20 claimed in one or more of claims 1 to 4.

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

25
7. A medicament comprising one or more of the compounds of the formula | as

claimed in one or more of claims 1 1o 4 and one or more antidiabetics,

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

30 claimed in one or more of claims 1 to 4 and one or more lipid modulators.
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8. . The use of the compounds of the formula | as claimed in one or more of claims 1to 4 in
the manufacture of a medicament for the treatment and/or prevention of disorders of fatty acid

metabolism and glucose utilization disorders.

10. The use of the compounds of the formula | as claimed in one or more of claims 1 to 4 in
the manufacture of a medicament for the treatment and/or prevention of disorders in which

insulin resistance is invoived.

11. The use of the compounds of the formula | as claimed in one or more of claims 1 to 4 in
the manufacture of a medicament for the treatment and/or prevention of diabetes mellitus and

the sequelae associated therewith.

12. The use of the compounds of the formula | as claimed in one or more of claims 1 to 4 in
the manufacture of a medicament for the treatment and/or prevention of dyslipidemias and

their sequelae.

13.  The use of the compounds of the formula | as claimed in one or more of claims 1 to 4 in
the manufacture of a-medicament for the treatment and/or prevention of conditions associated

with the metabolic syndrome.

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

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

186. A process for producing & medicament comprising one or more of the compounds as
claimed in one or more of claims 1 to 4, which comprises mixing the active ingredient with a
pharmaceutically suitable carrier, and bringing this mixture into a form suitable for

administration.



