WO 2006/ 018115 1 PCT/ EP2005/ 008281 Descri ption
2-{-3," 2- (PHENYL) - OXAZOL- 4- YLMETHOXYL- CYCLOHEXYL
METHOXY} '5 PROPI ONI C ACI D DERI VATI VES USED AS PPAR

LI GANDS ( PEROXI SOVE PRCOLI FERATOR- ACTI VATED RECEPTORS)
FOR THE TREATMENT OF HYPERLI PI DAEM E AND DI ABETES The
invention relates to acetic acid derivatives with

WO 20p6l0alex ! met hoxy substituepts, 10 process fpCTyBPRD05/008281
preparation and their use as nedicanents, and to their

physiologically tolerated salts and physi ol ogically
functional derivatives. Conpounds of simlar structure
Deschiipgfi@® been described in the art for the treatnment of
hyperli pi dem a and di abetes (WD 2004/076427). 15 The
i nventi on was based on the object of finding
2-{-3, RaPHENY BF-OX A Dleclt Y M ET @Y hd3Y CROHEN Yig METHOXY}-

eyt | I d ' o] /
s PRORIGNIEHS IR EERNATIER s BB FRAR LTl (RaRfatgue
PROE!#ERWT@%—!NG‘RWM@ RECERRORR)IFOR THS SRESSTMERT OF
type 2 i abetes and at heroscl'erosis, and the diverse
HYPERIGEREDARMIBANDBMDIABETHS s has been achieved by a
sel ection of the conpounds descri bed bel ow, which
surprisingly show besides a particularly good

The ifv@ABoh Phlatedf thefdetialseRl dedaitives PARCEyIDhexyBRstHoxy substituents,
PPARgam’ra effect. 25 The invention relates to

10 proces®fasdbeiapreftaratien aad figinuse agonedicamenty, gnotgiheighysiologically
- tolera%dfsaﬁg aq}igph)}si(%ogically- functional derivatives.

Compounds of similar structure have been described in the art for the treatment of
hyperlipidemia and diabetes (WO 2004/076427).
15 |
" The invention was based on the object of finding particularly effective compounds
- allowing a therapeutically useable modulation of lipid and/or carbohydrate metabolism
and thus being suitable for the prevention and/or treatment of diseases such as type 2
diabetes and atherosclerosis, and the diverse sequelae thereof.
2 . ‘

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.

-. 25 The invention relates to compounds of the formula |

R |
. | /O\/ R40
R1 N 0. _R5
O 4 I\Q \4)'1\0
_ 0\ "~ CH,
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in which the nmeanings are: RL H (C-C6)-alkyl; 5 R2
H, 0-(Cl-C3)-alkyl, CF3; or RL and R2 are together
with the phenyl ring fused naphthyl; R3
(C1-C6)-al kyl; 10 R4 (Cl1l-C6)-al kyl, benzyl; R5 H
(C1-C6)-al kyl; 15 and the physiologically tol erated
salts, solvates and physiolé%ically functiona
derivatives thereof. Preferred conmpounds of the
formula | are those in which 20 Rl is H, nethyl,
in whighdhg Imexnitge sle; R2 is H nethoxy, CF3; or Rl and R2
~are together with the phenyl ring fused naphthyl; 25
-~ R3 is methyl, ethyl or propyl; R4 is nethyl, propyl or
R1 _benzyH;, fth} 5 is H Particularly preferred
conpouhds of ‘the fornula | are those in which 3 Rl or
R2 is H or those in which 5 R4 is nethyl. The al kyl

R2  booi o PP Wb or branched. 10

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

R3 (C1-C6)-alkyl;
R4 (C1-Co)-alkyl, benzyl,
R5 H, (C1-C6)-alkyl;
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and the physiologically tolerated saits,' solvates and physiologically functional

derivatives thereof.

Preferred compounds of the formula | are those in which

Ri1 is H, methyl, propyl or butyl;

R2 is H, methoxy, CF3; or

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

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

Particularly preferred compounds of the formula 1 are those in which
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The conpounds of the fornmula I conprise at | east two
centers of asymetry and nay conprise nore in
addi tion. The conpounds of the fornmula | may therefore
be in the formof their racemates, racem c m xtures,
pure enantioners, diastereoners and diastereoneric
m xtures. The present inventdon includes all these
isoneric forms of the 15 conpounds of the fornula 1.
These isonmeric fornms can be obtai ned by known nethods
even if not expressly described in sone cases.
Phar maceutically acceptable salts are, because their
R1orded ubiiSifly in water is greater than that of the
initial or basic conpounds, particularly suitable for
medi cal applications. 20 These salts nust have a
or thogbam sendekut i cal | y acceptabl e anion or cation. Suitable
- pharnaceutically acceptable acid addition salts of the
conpounds of the invention are salts of inorganic

R4 acids gughings hydrochloric acid, hydrobromc,

phosphoric, © nmetaphosphoric, nitric and sulfuric acid,
and of organic acids such as, for exanple, acetic

o afi§h iy PEfEcSUoefiflaie RigRG. s B4 i Rgimay bsgitrer sraight

. chainios ®Fdndhaidc, |actic, lactobionic, maleic, malic,

nmet hanesul foni c, succinic, p-toluenesulfonic and
tartaric acid. Suitable pharnmaceutically acceptable

[ I ] j
he BREng2bt e BFAURTRINURSR b kel B3y AR and may
comprizd alore & bddifisnchheasompourds ohthandrmalladi may faréfeye be in the
tromet anol (2-am nQ-2- hydroxynethyl-1, 3-gro anedi ol 21
form ofithein A Bl 2CPING AUXiYFeSe PH @H@%‘f%@fﬁe. '%%%%‘I“?&S nd

diaste ér“eﬁc R AEC G %Eéﬂt iHU@fﬁﬁﬁﬂh@lEk@s afl 'ﬂgééﬁesi%ﬁeﬁ?g?:hms of the

or exanple, trifluoroacetate ew se ong w
compaotreds ofahe domiulefl. These isemetricdornas cas budbtained by known methods

rmedi ates for the preparation or purification of
V@%ﬁ?@)‘%{% "BBIC8S€XI ts and/or for use in

nont herapeutic, for exanple in vitro, applications. 4
The term "physiol ogically functional derivative" used
Pharnteresitivaltyedeseptatie aalts apbybecdusgi thair Isplubillte irmwvater is greater than

that o:flﬁl{}% ﬁﬁl}ﬂél‘égr ;Bfgrsfé é@gﬁg#@&’%ﬁﬁ%@i?@#ﬁwgﬁle'oao?fmEBf?:al applications.
Thesea@aitai sushthaye eopharmaaeedtically aeosptahle andanpdre cafion. Suitable
pharmaceutically acceptable acid addition salts of the compounds of the invention are
salts of inorganic acids such as hydrochloric acid, hydrobromic, phosphoric,
metaphosphoric, nitric and sulfuric acid, and of organic acids such as, for example,

-acetic acid, benzenesulfonic, benzoic, citric, ethanesulfonic, fumaric, gluconic, glycolic,

isethionic, lactic, Ilactobionic, maleic, malic, methanesulfonic, = succinic,

* p-toluenesuifonic and tartaric acid. Suitable pharmaceutically acceptable basic salts

30

are ammonium salts, alkali metal salts (such as sodium and potassium saits), alkaline
earth metal salts (such as magnesium and calcium salts), trometamol (2-amino-2-
hydroxymethyl-1,3-propanediol), diethanolamine, lysine or ethylenediamine.

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

~intermediates for the preparation or purification of pharmaceutically acceptable salts

and/or for use in nontherapeutic, for example in vitro, applications.




5 human is able to form (directly or indirectly) a

conpound of the formula | or an active netabolite

t hereof. Physiologically functional derivatives al so

i ncl ude prodrugs of the conpounds of the invention,

as described, for exanple, in H Oada et al., Chem

‘Pharm Bull. 1994, 42, 10 5%7-61. Such prodrugs can be

nmet aboli zed in vivo to a conpound of the invention.

These prodrugs may thensel ves be active or not. The

conmpounds of the invention may al so exist in various

pol y hous fornms, for exanple as anorphous and
The oteygt apﬁymlog@laymrfmfé@@afodﬁﬁvaml pisednoigiBius rfersnsto  any
physzél%gf?:%l!;‘} ‘Elﬁe:%‘%’éf P aEngstivel oft é‘%ofgﬁ)\ﬁ%ﬁﬁ'd? ﬁh@%rﬁﬂﬂa Wiok Mdirhv@Rtion, for

he i nvent| are r aspect
example AReeTtRy SHBIEBrON AATIP r@?'@ﬂct@sat'@a""&ﬁ%p%‘x'ﬁﬁlj@) o example, a
humaﬁQS l”ﬁﬂi[eéltd forhre(diieatty oeindirfotly) baonapameidnol( e fofmulael or an active
as descri bed above, and their salts,

- metatgogllt%eég and physiologically functional 20
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derivati ves as described herein. Use This invention

Phys@l%l?ﬂ!aﬁg fuhﬁtfd?u‘éf dﬁeﬂvéthf%fuﬁ!gﬁ%clﬁegﬁ?lﬂafi!@soéf fhléecomgounds of the

osit

inventign, Esaescabep: B expgwiRIgD Hrr@ kamenet ale elperr Phagandyll.ot994, 42,
57-61t @dhnﬁwuqm cah®s m&a@b&&s.m%l @ 8r ool iABF the invention.
tor ac gl I 0Xi SOMe E0| i ferator-activated
Thesq SICTHGH waySRPoNPE Do e AT SBkon 1 actors. whi oh can
be activated by |igands and belong to the class of

The &Hﬁo rdshc?f{;g% lvéﬁt?oq'f’b%y;alsghgx@t ma&%,&% ﬁ?lé/ﬁf@ﬁho%s forms, for

examaleeasaemm}w@daw caystalén@molsgmwops’éem$ shlipolymorphous forms
of the% Ju%ﬂ@to@'ihé‘ﬁltvbﬁﬁ'ér?geroﬁgﬁfﬁfrﬁﬁ K PARbwork bf tHel iHiEntion and are

ani sns of activation di verse functi ons:

afurth@éta@PﬁﬁfeP ghe ientiepy yct  Funct., 1993 Oct, 18(5),
267-77). Two variants of PPARgamTa exi st, PPARgamat

All reREEnGR B GRBtB-DOT TRl b p e A T 5] Agnpoiiha(s) of the
formulaVi daldeBuaiilpecbale, dnd tl3&ir Ghlts,. sdlvatestand sﬁyﬂﬁlﬁglcaﬁﬁiunctiona[

derivaﬁ%’@as d@?&fﬂ?é‘(]eﬁ]é cPPAR receptors have different tissue
IStribu

on and nodul ate di fferent physi ol ogi cal
functions: The PPAR receptors play a

. Use
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This invention relates further to the use of compounds of the formulae | and their
pharmaceutical compositions as PPAR receptor ligands. The PPAR receptor ligands of
the invention are suitable as modulators of PPAR receptor activity.

Peroxisome proliferator-activated receptors (PPAR) are transcription factors which can
be activated by ligands and belong to the class of nuclear hormone receptors. There
are three PPAR isoforms, PPARalpha, PPARgamma and PPARdelta, which are
encoded by different genes (Peroxisome proliferator-activated receptor (PPAR):
structure, mechanisms of activation and diverse functions: Motojima K, Cell Struct
Funct., 1993 Oct, 18(5), 267-77). 7

Two variants of PPARgamma exist, PPARgamma1 and gammaz, which are the result
of an alternative use of promoters and differential mMRNA 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




5 key role in various aspects of the regulation of a
"l arge nunber of genes, the products of which genes

are directly or indirectly crucially involved in lipid

and carbohydrate netabolism Thus, for exanple,

PPARal pha receptors play an inportant part in the

regul ation of fatty acid catdabol i sm or |'i poprotein

net abolismin the liver, while 5 PPARganma i s

crucially invol ved for exanple in regul ati ng adi pose

key r@% éfé ?l’l{)lg g&@éét?tsdgqg% 6%41513%‘3‘? b ?CiQrgrehrW\ﬁM?F of Eé:’rfé% the products

of wmiﬂheenewayeucbne@gyml lngrre@thsgawaliyn@mwedgntIrm@eanﬂhc% ohydrate
metat%l%nﬂofhlfg rfSFbkMrrfg%‘r!ﬁlﬁAR% g‘l’éce‘?ﬁfr@oﬂé{ el ﬁnﬁtﬁrtéritl%&t in the

tivit

ent P AR receéja ﬁ
regulalion Ké Talydaris; eatappligay mﬁpmﬂ%m duetpbolisny 4y ver, while

5 PPAF{b%fmmatls Mﬂﬁ:leﬂivdn@dlvé?ﬁirl@aﬁﬁﬂ@ﬂvféé@Iettmglélii;y@a‘e/d:mgd[fferentlatlon
vant, revie

s For

in adi S iisyioba PRRT EEPIgRs S AERIB TGy ‘eaaiation gL many other
physi@egigal mrocedses, Anoludirige\thoddedwhich00R B, diresetly adtiected with

' carboﬁk&%&é%é% @%Het%@tog%rgh Tﬂa | g@ﬁ/\/\;lty%? ﬁ\ﬁer@@%@PA\@'rﬁcéﬁom can be
modulaednbrevariouzoitty aeds. ottty eacid Hesivativase and| Srvmé?ﬂtlco@pmpounds to

10 varyln'ge@&ﬁﬁlstnq:cﬁoi’@@vm: g?{lg@v@eabéﬁgghﬁcﬂon%u' %I@@uﬁoél@él effect and
pathoRBseaY. et aoslc Betiar Shal park fiey- a0 prHzari, 409 — 435;

- Timotbe peiedinng 200 Jt Medﬁﬂﬂwhat pon0 pralf 48 eNo theb2TehpaBidgenKliewer et

tabl the treatnent, control
at., Ré\%ﬁtﬁ%%ﬁgg 0?5% %lbnzgl cé?{l ons descri bed
The phasest invention relatesf torcompounsiserf the farmda | phitatie ferunpdalating the
15 acttwtg‘%' PP/@«R' %&g?&@n%‘éb@aafbﬁ%ét&tn’@?@f PfPﬂRélﬁﬁMrﬂ PPARgamma

Depending on mlﬁgdwam%rprg{ileathe gompewnds g @gefﬁrmuﬁ)b@re suitable for
- the tré@ment Joridl aftd pﬁaﬁhﬁ&ls obitiey @rtliddtiopweiesetibedl herdiaafent, and for

r

| e
a nun,&}qi'gq:{aqt%er ng{mg?%{&cgl gﬁal:crgippﬁcq?n %QQ%@RFgee for example,
Joel BmggabeilachlalnseRee kied.,R002; 68s40%~a35s Timothy Wilson et al. J. Med.

20 Chem{ SR Y008 36, LBERGE0: Sion Kibwdie al: REGE Prog Horm Res.
2001; Fafi:e23963PPass- Ghﬁﬂ@@aFt‘Uﬁhadnﬁafg Sdagls, arrdaﬂam:k oriez: PPARS,
Metabﬂ)ﬂé D:%é?%XnaO ariddiEsro5 'sneF‘ﬁafFﬁéécﬁ’@ E%Iukbéeaﬁ}hn%l 144, No. 5,

I ne ean-

2001; §aer@ie§ Kerf%treaxB@@W@epl?wqrarﬂ%#g@aﬁr&gi\:ﬁ/@ﬂt ﬁ%%eg[%’m%s in health

and dise@ge! NATRIRE PVOlQnAO5 CRRtMAY 200%¢!Ihes Cihedd Jokia¢ &iulia Chinetti,
25 Carolir%”f)u%’lI nJe%\'np bﬁlgrles Fruchart and Bart Staels: Peroxisome proliferator-
activated receptors: from transcriptional control to clinical practice, Curr Opin Lipidol

12: 2001, 245-254).

~ Compounds of this type are particularly suitable for the treatment and/or prevention of
30
1. - disorders of fatty acid metabolism and glucose utilization disorders
- disorders in which insulin resistance is involved

2. Diabetes. mellitus, especially type 2 diabetes, including the prevention of the
35 sequelae associated therewith.
Particular aspects in this connection are
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12: 2001, 245-254). Conpounds of this type are
particularly suitable for the treatnent and/or
prevention of 30 1. - disorders of fatty acid

nmet abol i sm and gl ucose utilization disorders -

di sorders in which insulin resistance is involved 2.
Di abetes. mellitus, especialy type 2 diabetes,

i ncluding the prevention of the 35 sequel ae

‘associ ated therewith. Particul ar aspects in this

c L.Qn.are 6 hyperglycem a, inprovenment in
T ﬁ%&gwcg@é?st ance, inprovenent in glucose tol erance,
- pireprerement iofinshiin esistared.ic i3 cells 5 - prevention
OfmpREE RNt m?@géamxé%gr di sorders 3. Dyslipideni as
el ae

and their se such as, for exanple,
aPYéediop fithe panciegtisdafslls heart di sease,

CpfRBhIYMRBE Hadfo-HrRPMitebsagiutar disgigersl | y those (but
not restricted thereto) which are characterized by

one or nore of the followng factors: 10 - high plasma

. Dyslipigleynias iadd theircsanuetad sush abj it pestpe aathcadsqidrasisa coronary

concentrdtion _ _
thevietmy wiich erpreatastasizeddncent pamonmsf thesfollowing| frcigesis e

- LRghchabest fighicemakt écs?r{c%ﬁtraﬁahghht@ﬁg&;étbmamt dina triglyceride
concen&{r tions 4. Various other conditions which my _
- pEPHSOHEPAR®d with the metabolic syndrome, such as:

- 20w HDbeslolestérex cescentritipht ), i ncl udi ng central
- OIB\GAFAE)é/A lipoprotein concentrations

high LDL cholesterol concentrations

small dense LDL cholesterol particles

high ApoB lipoprotein concentrations

helaft gfsﬁ%gé ' %ebf&@%%ﬂl%é%iéﬁﬁ%rgp?tgk %}gﬁ%ﬁi gﬁ sree;gtlﬁ%tgrléot restricted

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

such as:
- obesity (excess weight), including central obesity
- thromboses, hypercoagulable and prothrombotic stages (arterial and venous)

- - high blood pressure

- heart failure such as, for example (but not restricted theretb)-, 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 restenosis or reocclusion

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

- pancreatitis |

- other inflammatory states

- retinopathy

- adipose cell tumors
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- thronboses, hypercoagul abl e and prothronbotic stages
(arterial and venous) - high blood pressure - heart
failure such as, for exanple (but not restricted
thereto), following myocardial infarction,
hypertensi ve heart di sease or cardi onyopathy 25 5.
Further disorders or conditi’ons in which for exanple

i nflammatory reactions or cell differentiation are

i nvol ved: - atherosclerosis such as, for exanple (but

aERlE EGoMS EhR ks RF'RARRNG @ggg.rcgﬁg%u ncl uding

valislitumonseaned mesplasts suahc ssufirexampar(byi sot restrlcfed thereto),
i Eéﬂcﬂgﬁﬁéﬁéythgogﬂtrog'ltéﬁ??%a&'% 1186 livdrObf SyeARAIg tract and of the

hn's di sease rative c tls - atiti
_PRRETERS| ARTRGHAR: BIYOrS: serENOMEs of |W2ﬂ)%\t%;}gﬁj$‘§ﬂ%\’é and the
cehhawaaﬁsﬂheIgenm&tafwsm@ara@e aermoraa@bms for )
exa osarc S_an gs suc
~S5MB e suRR dn e olfr e, WP Eleln 3P AP BBy AR
cangngenassof the gastrointestinal tract, of the

odeﬁénéﬁﬁvg'dliéo%é(rstraCt and of the pancreas,
rs, carcinomas of the |lungs, of the

kAch@y’@eréﬁ'ldiSﬁﬁée 5 urinary tract,; of the genital
tﬁ-@m lc BEIRRdSH € carci nomas etc. acute and chronic
o roli ferat i ve di sorders and | ynphonas
diseastir odegener ati ve di sorders -

Aé@tl&trﬁaib squdinseasderithtesenisidpas, fecbrarapies psoriasis

acne vulgaris

other skin disorders and dermatological conditions which are modutated by
PPAR '

eczemas and neurodermatitis

dermatitis such as, for example, seborrheic dermatitis or photodermatitis
keratitis and keratoses such as, for example, seborrheic keratoses, senile
keratoses, actinic keratosis, photo-induced keratoses or keratosis follicularis
keloids and keloid prophylaxis ’

warts, including condylomata or condylomata acuminata

human papilloma viral (HPV) infections such as, for example, venereal warts,
viral warts such as, for example, molluscum contagiosum, leukoptakla

papular dermatoses such as, for example, lichen planus

skin cancer such as, for example, basal-cell carcinomas, melanomas or
cutaneous T-cell lymphomas

localized benign epidermal tumors such as, for example, keratoderma,
epidermal naevi |

chilblains

high blood pressure

syndrome X

polycystic ovary syndrome (PCQOS)

asthma

osteoarthritis

‘lupus erythematosus (LE) or inflammatory rheumatic disorders such as, for
example, rheumatoid arthritis




10

15

- Parkinson's di sease - erythemato-squanous der nat oses
such as, for exanple, psoriasis - acne vulgaris -
ot her skin disorders and dermatol ogi cal conditions
whi ch are nodul ated by 15 PPAR - eczemas and
neurodermatitis - dermatitis such as, for exanple,
seborrheic dermatitis or phdtodermatitis - keratitis
and keratoses such as, for exanple, seborrheic
keratoses, senile keratoses, actinic keratosis,
photo nduced kerat oses or keratosis follicularis 20 -
"~ KEFHS H and kel oid prophylaxis - warts, including
- cweesdtng(mcherin) condyl omat a acuni nata - hunman papil |l oma
xgé (HPV) infections such as, for .exanple, venerea
rts, viral warts such as, for exanple, nolluscum
- ciéaheqiafeaperiusiOM@PIENNE - papul ar der mat oses such as,
- f@éuté%@ﬁmh&orﬁ dishess fjranomeARDSKI n cancer such as,
for exanpl e, "basal -cell carcinomas, nel anomas or
cut aneous T-cell |ynphomas - Iocallzed beni gn
Formapititaismal tunors such as, for exanple, keratodernma,
epi dermal naevi - chilblains 30 - high bl ood pressure
- syndrone X - polycystic ovary syndrone, (PCOS
The amsolnteof-a eempeandrafiforrsulesl necegsasy & pehisvattbe lﬁ?sefﬁé)b'mogical-
eﬁectqegbﬂﬁk%'ﬁ' %h@ﬁ%el‘ BPfﬂéﬁfrbCde“e%Qﬁﬁ% fheSsisdtiftSeorh@bund chosen, the

intended use the mgclljeng admlrﬁgttrgtlon and ?he clinical condition of the patient. The
daily dose is generally in the range from 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 exampie, from

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

for example, from 1 mg to 10 g of the active ingredient. Thus, ampoules for injections

20
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may contain, for example, from 1 mg to 100 mg, and single-dose formulations which
can be administered oraily, 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 preferably
formulated with the compound as a single dose, for example as a tablet, which may

contain from 0.05% to 95% by weight of the active ingredient. Other pharmaceutically

active substances may likewise be present, including other compounds of formula 1.
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, aithough the most suitable
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vasculitis wasting (cachexia) gout

i schem a/reperfusion syndrone 5 acute respiratory

di stress syndrome (ARDS) Fornul ati ons The anount of a
conpound of formula I necessary to achieve the desired
bi ol ogi cal 10 effect depends on a nunber of factors,
for exanple the specific co¥pound chosen, the

i ntended use, the node of administration and the
clinical condition of the patient. The daily dose is

mode(tﬁ‘yag{relgﬁ\fg;\'ﬂn tc%%grﬁﬁgﬁa g%\éﬁm%%v@g%l g%s gn J(RQ ngnge and severity of

the cénditigy ombef tréatddvandybn, theoratescanpthe oompmgndg:}fldgrfﬂdﬁ | used in
each %’ése gfdggé{oe@&‘@(;% Eﬁ%ﬂ E’@ats:ﬁ %\ﬁr)?@@éls@ fo'rrﬁ“luta"ﬁ%né ad188 belong®

can suH; be
WIthlnaf@m frﬁa@ewél@ ohéhe ﬂﬁ\{%\itl@ﬁ fefwrwg s YD IO raryd gastric juice-

reS|st§r'1t| Rﬁl‘h@[ﬁti@ﬁg Beltablel éb&thgs%sts@éﬂtetol Gastae qmc@ Qidm;br@.@ cellulose

aceta%plpt%;a%%gngo%\ﬁoses r{a% prﬁgﬁgie H‘&/ | y%g%mewcecfmos% &hthalate

and anionid polyeers & metractyizescidrapd costhgl methaicoflatexanpl e,
froml nmg to 10 g of the active ingredient. Thus,
anpoul es for injections may contain, for exa
Suitalfle ppharmageutical qUengrations for myrl adavwsation may ngﬁs'n the form of

separ&f?é Eﬁlltszguﬁl"i‘%sb?oaagﬂérﬂp% &; u@'sa|c|a%ré%tt§u§.bcl?a‘ble ftlets or tablets,

each e&wﬁtﬂheéor?tglafﬁuégﬁ@eq amipios b ohihe eompeund ;Prf’ff?ra?H'@ lsa$ gowders or

- granufefs) afGoldtn @ﬁ@dﬁwsmylncén aheeowbor rorajuamsdiquid; or as an oil-
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prepafeaat bycﬁnyasmtm)im@beunawjtlcabm&ibod iwgnich indudesa step in which the
ac’clvea?r@&g@m ean%artﬁ%eéarngpe(mﬁlﬁcg{ 'n%y MBésist 0bf ©ARN ér-‘ mBR ﬁ’iddltlonéﬂ

e sense I.S conpatl b

ingredients bere brovghteinte mostagt. the %Qm’a%tf@n%ﬁr%uﬁﬁﬂ%a'h’owoduced by

uniforfPBA# Moﬁ&@édé%usl%b& of %h@%%hw :nd'rbale‘h@wltheé IRpyd badfor finely

f bl
divideGaHAI A ahehvoieh Bw%%g o, 8fiabef B EStry, oy for example,
a tabl@t(wfﬂ ioe @ﬁo@d@bbytcomesbmga@!r nuddingi @ dowater orogsnutes of the

comp%m‘ n‘é‘&%%t g@rloﬁbafe @{tﬁ g)b gﬁ%@cgégﬂéna[%gﬁidlents Compressed

tabletprcasere praduckddintahieting theoapopaded ot fmﬁfiﬁmaglform such as, for
example, a powder or granules, where appropriate mixed with a binder, glidant, inert
diluent and/or one (or more) surface-active/dispersing agents in a suitable machine.

Molded tablets can be produced by molding the compound, which is in powder form

and is moistened with an inert liquid diluent, in a suitable machine.

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

Pharmaceutical compositions suitable for parenteral administration comprise
preferably sterile agueous preparations of a compound of formulal, which are
preferably isotonic with the blood of the intended recipient. These preparations are
preferably administered intravenously, although administration may also take place by
subcutaneous, intramuscular or intradermal injection. These preparations can




30 The pharmaceutical conpositions of the invention
can be produced by one of the known pharnmaceutica
nmet hods, which essentially consist of mxing the

“ingredients wth pharmacol ogically acceptable
carriers and/or excipients. Pharmaceutica
conpositions of the inventidh are those suitable for
oral, rectal, topical, 35 peroral (for exanple
sublingual ) and parenteral (for exanple subcutaneous,

el Y3540 T RSSE TPl Y SPE g g o resutin

solutianinétaiilet eati moteripewits Haodadhjettablesicgmnosiipns 6h thaeinvention
gener%ﬁ}tr Bbﬁtaﬂ'ﬂﬁoﬁle(ygfrtb@’/ P Wé@‘ﬁ o g&!(l)\g‘cf:érﬂpgﬁn& reat ed

on the nature of onpoun ormula | 'used in
each case. Coated fornul ati ons and coated sl owrel ease

5 Pharrh&¢dificat b@ﬁ%o@itl&ﬁs halieBl foM tdatd édrﬁmfstmmwoade pfeféfably in the

form g Bgleciss PRI ORB et GG beceietaiee HomPiig g Compound of
the foresisst aith dree gashoreccqnvieatora ngulidseardets, Lﬁd)tosmmabea;moa butter,
and Sﬁ%éiﬁg:t@éefeﬁﬁﬁ@/m'ﬁ@# acetate phthal ate, hyd roxypropyl -

ose p Sht hal ate and ani oni ¢ pol ynmers of
nmet hacrylic acid and nethyl nmethacrylate. Suitable

10 Pharrﬁé@%@ﬁ?éﬁhﬁé&h@ﬁ@ SELEA ‘?Blstcfp‘ilfal Qsalorpfha élklﬁtdrétdréﬁérably in the

e 1 n form of )}oarate units.su

form GloMBIAT: &AM, PaEFe P oYs deicst] B PharaTisrufinich AN be used
are pétehhehs lansimg bon/fetww@gl@/oﬂtsaainoholdﬁndrmﬂnlamamns of two or more

of theggle 2 %(légd gpae %h&eﬁieﬁ%g%@%lﬁ/ Slesefl %nglc%%ceﬂﬁat:on of

nona
from Q.1 dmn&% by waightrof ¢he compositior, foo exarple f-mrmLQ)glto 2%
15 enmul si on. These conp03|t|ons may, as al ready

nmenti oned, be . prepared by sui t abl e pharmaceuti cal
TransAerRUPURINSIAADI 15 @ BoSYRIS. PRATRREAHICALcamPgskipys SUitable for

transdé?ﬂfa?db@@baﬁ'b@ |hhﬁe Wn*i bﬁém@l@";blébtefﬂ@yvm@ﬂémsﬁu:m‘bl@ft& Eong-term

ciose L SASuTSHS pohncs Rk it B Ui lhn gy tre scve

ingredientf ir lamaadud?@.!mgenﬂnnsmoh ixg baffetdte vewre vappropriate, dissolved

" 20 and/ot Q%Pg%ﬁ%qéﬁw é&vﬁlv%gyggpgﬁggﬁﬁ taf ﬁjné A g?ﬂt?rﬂg a2l thgredient
' concentratien i ghoatHis, tof3d% epd'@fﬁﬂably ahput 366 o 16% Apparticular possibility

is for RhQMGRE Bére?cﬁ&w £5 PbN@IHs g@i‘) vﬁ'eﬂ@ct?ot Bft Obr lontophoresxs as

descrbag, @reeffei?@f%@.%aaﬁapetﬁun Baseaich, a@n%f%@@ "

tabl ets can be produced by tabl eting the conpound in

25 The c&n%%u“:igvc\gfr}ﬂeffgrmu al areaaistlngwshed by favorable effects on metabolic

disorders. They beneficially influence lipid and sugar metabolism, in particular they
lower the triglyceride level and are suitable for the prevention and treatment of type Il
~ diabetes and arteriosclerosis and the diverse sequelae thereof.

30 Combinations with other medicaments

The compounds of the invention can be administered alone or in combination with one
or more further pharmacologically active substances which have, for example,
favorable effects on  metabolic disturbances or disorders frequently associated
35 therew:th Examples of such medicaments are |
1. medicaments which lower blood glucose, antidiabetics,




exanpl e, a powder or granul es, where appropriate m xed
with a binder, glidant, inert diluent and/or one (or
nore) surface-active/dispersing agents in a suitable
machine. Ml ded tablets can be produced by nol ding
t he compound, which is in powder form 25 and is
nmoi stened with an inert liqbld diluent, in a suitable
machi ne. Pharnmaceutical conpositions whi ch are '
suitable for peroral (sublingual) adm nistration
5 C I . a conmpound of
' &ﬁﬂ%1ﬁSmﬁM&?EQHQPFZG%@FESW&Nﬁ%hEH b@égucrose and gum
3. aa@iitﬂtbe@(scw@tg:amﬁitqameaﬁ% pastilles which conprise the
443$hﬁﬂﬁﬁﬁ eht,an inert base such as gelatin and
cer ol sucrose angﬁg niarablc Phar maceuti ca

_ C% B mmﬁi%rysaﬁ WeHIEeREN Dar ent eral adni ni stration
5 6 CQ(EW’eI iﬁgredwrﬁé édrathb trezitrment of maligreart tymersar ati ons of a

und ich are preferably isotonic
[Fﬁﬁ b?o)tf %‘g'vgf'n@ﬁgferﬁ?ended reci pient. These
8 pa@:prarlagremhmitarf@ 186 trpathentdl lyighdidad gressiee
9. ?’&WE@ sfaithe%%n@ﬁ{fbffiiéérf iLRNa@y al so take

CU aneous, I ntramuscular or intrader

10 agtivet ngrediamisder e partnednand/an p![@/eriypaffér%?m 'ngons caused

10 PhPEid®atedyr MovicRded Mthanapsiesd with water and nmaking
the resulting solution sterile and isotonic with :

bl ood. Injectable conpositions of the invention
They gmlnebal tymbimedaivithf themcOmpouads %foshendingimtionf oft tee formula [ in

partictglfjéli' fo I e%%‘?@%& gﬁprp g@%ﬁm %aéﬁé&”mibls‘?r%?n of the active

. > . ) mnistration are erab
ingredieit carabimation sandgiake qlace siibpoky sepaiaie aﬂﬁé@étf@fé@i‘ 19@ the active

15 ingrecﬁérﬁg%‘%ﬁe tlﬂh?(binﬁh tﬁe%%%%nﬁﬁlnaﬁdrﬁpfd%&tﬁ id Whish tahplurality of
7 one or conventional solid L&*&é{ili’ ers, for exanple

activepgisAians A& PresgRAin R PRI ePRBI R xt ure. 10

Phar maceuti cal conpositions suitable for topical use

ExamfiPsilfiof Bl MEEBLEEET L, "acrosol or oil - Carriers

whi ch can be used are petrol atum lanolin,
t hyl ene gl ycols, al cohols and conbi nati ons of two
20 Am'digfr?éﬂr/rc% re of these substances. The active ingredient is
generally present in a concentration of from0.1 to

Suntab'ké éh'ﬂbha%h@@bré’fjistcit%e@qﬁpéﬁbﬁip@|n frer RetanBtee260 DraHapter 12 or
in the USIZ-’ oDicghonary of USAN and International Drug Names, US Pharmacopeia,
Rockville 2003. Antidiabetics include all insulins and insulin derivatives such as, for
25 example, Lantus® (see www.lantus.com) or Apidra®, and other fast-acting insulins
(see US 6,221,633), GLP-1 receptor modulators as described in WO 01/04146 or else,
for example, those disclosed in WO 98/08871 of Novo Nordisk A/S.
The orally effective hypoglycemic active ingredients include, preferably, sulfonylureas,
biguanidines, meglitinides, oxadiazolidinedioneé, thiazolidinediones, glucosidase
30 inhibitors, giucagon antagonists, oral GLP-1 agonists, DPP-IV inhibitors, potassium
channel openers such as, for example, those disclosed in WO 97/26265 and
WO 99/03861, 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 blood lipid composition,
35 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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Transdermal admi nistration is al so possible.
Phar maceuti cal conpositions suitable for transdernal
uses can be in the formof single plasters which are
suitable for long-term close contact with the
patient's epiderms. Such plasters suitably contain
the active ingredient in akaqueous solution which is
buf f ered where appropriate, dissolved 20 and/ or
di spersed in an adhesive or dispersed in a polynmer. A
cells suitabl e active ingredient concentration is about 1 %
"to 35% preferably about 3%to 15% A particular
possibility 1is for the active ingredient to be
In oné %h%%@ﬂgﬁﬁ’cfﬂh%%&&t[o%”%Eéwgbuhaé‘to?B{hofo?ﬁiu% Rfire administered
exanpl e, rmaceuti cal Research,
"1GN2Q®?“0@m@h0m9@6 25 The conpounds of the formula

in on@éﬁﬂéﬁﬁﬁéﬁt@ﬁﬂtﬁé‘ archiof &M@ro@:hhrﬁmﬁ@;&ﬂ&ﬁe fomined hhe) mmombmahon

with SR PREREL bRt b BRER LR, e g,
glycod@vel paodplorgiasei t abhibitbyr t (Eeepr eWdM 00A430@0 WO 02/096864,
WO Ogrgﬁfg%g %}l@b'&f@éﬁ%ﬁl (5“0% A8 nd arteriosclerosis

I'verse sequ er eo 30 Conbi nations with

In on@ﬂmodmantéh@@pmpmedamfﬁb@ﬁ@@mda ltate admigistered ipsembination

with 2l P&'r?:é HRH AS0R% EkarhpleC aBRulahideD gibkAciaRfide Oflipizide or
. nore er pharmacol ogi cal 'y active substances whi ch

glimepigde. for exanple, favorable effects on metabolic

In on@bﬁibﬂdﬁﬂ@ﬁﬁ&h@hodip@ﬂhdercﬁ the dotmeuit || yarasshoinatered i85ombination

witn SEH61 ke RTRYER ol oo SRBERGen ek, e o e

beta dells, Buchasi ver exampléi &ibytaide pibenclamidenglipizide, gllmepmde or
repagﬁr)ﬁale' pi dem as, 3. antl atheroscl erotic nedicanments, 4.
ntlobe3|té .antiinflanmatory act]j N
te @orrwund% of e defirala d arB adrgistered;ingambination
with afigtihil€8aoh ab UBPexample, aétidrivienbot i c active
ingredients 8. active ingredients for the treatnent of
hi gh bl ood pressure 9. active ingredients for the

“In a fursdrmeniboalimbetar thef abmpoindadof the formula | are administered in

20

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 thiazolidinedione such as, for example, ciglitazone, pioglitazone, rosiglitazone or

the compounds disclosed in WO 97/41097 of Dr. Reddy's Research Foundation, in
particular 5-[[4-[(3,4-dihydro-3-methyl-4-oxo-2-quinazolinylmethoxy]phenyl]methyl]-2,4-
thiazolidinedione. '

In one embodiment, the compounds of the formula | are in combination with a DPPIV
inhibitor as described, for example, in WQ098/19998, W099/61431, WO99/67278,
WQ99/67279, WO01/72290, WO 02/38541, WO03/040174, in particular P 93/01 (1-
cyclopentyl-3-methyl-1-oxo-2-pentanammonium chloride), P-31/98, LAF237 (1-[2-[3-
hydroxyadamant-1-ylamino)acetyl]pyrrolidine-2-(S)-carbonitrile), TS021 ((2S, 4S)-4-
fluoro-1-[[(2-hydroxy-1,1-dimethylethyl)aminolacetyl]pyrrolidine-2-carbonitrile
monobenzenesulfonate).

“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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insulim, ﬁ@Gaﬁwﬁ'éi'f‘?fé@"eﬁeb'ﬁU

- 10.active ingredients for the treatnment and/or
prevention of conplications caused 10 by di abetes or
associated with di abetes. They can be conbined with
t he conpounds of the invention of the fornmula | in
particular for a synergistic inprovenent in the
effect. Administration of the active ingredient
conbi nation can take place either by separate
adm ni stration of the active 15 ingredients to the
patient or in the formof conbination products in
which a plurality of active ingredients are present

In oné enbadipbat, e cotlipmaindgrafjhe dotnaula | Bramsinaigisigredrn agynbination

with c%ﬁ?ﬁHéIﬁHEQ@ﬁﬁjaﬁrlﬁhlb &3@ fﬁédtgin‘@élffoﬁ a§i§/otr@b|a% disclosed directly or

ar e ein
indirogiyslos exaunple BHSY 20040095 171Wa 3 0aarser o e St 052903
USAN and International Drug Names, US Phar rracopel a,

i ond RSk o oS P SL ol L AR c%;sbmanon
with ah&ﬁg[umdlaamnmmmreuchra%mmmple, raigiitad hacarbose. :

v ont T HAE TR Btneh e i) Al fp oot

with rebese tharf oneesfathst @foremsntioned clomraINds, B o8y egmmaé'pn with a
sulfong'ﬁﬂ'éa 'ﬂ‘?\ﬁ%%ﬁ‘oﬁﬁlﬁ aTQﬂdeyﬁJréd ool Kby, %BQQW@@%G metformin,

tive ingredienfs i”l" rﬂn@e@e &‘S}H?Eﬁ%&a‘wcﬂnﬁi unreea:lﬁsuhn and

lovastatihagel | di nedi ones, gl ucosi dase 30 |nh|b|tors
glucagon ant agoni sts, oral G.P-1 agonists, DPP-1V
i nhi bitors, potassiumchannel openers such as, for

Lipid mepdmates t hose di sclosed in WO 97/ 26265 and WO
99/ 03861, insulin sensitizers, inhibitors of liver
enzynes. involved in the stlnulatlon

In onegacrmﬁléagrétr@‘sthg iyRMtoN, @n%@r@@%n%%thmﬁw&} bpke ggministered
in cordbM@fss Wikl akeHMOOBAURSHctadi Bhibitol &uchi & dbvastatm fluvastatin,

praV&E*@hEo%‘H"%ﬁ nsyag% g%%s‘%%ﬂ %ﬁor}/@%tggg rpggg%tﬁt ke or

f ood a_bsorptl on, PPAR and PXR nodulators and active
ngre
i ond BARAEFBAC A s B3 AE DR P Wit
in comlhieatime'dﬂ*i arhilet a@dmﬁmmirxbrlbltonése@rf@m@(amm,eus 6,245,744,
Us 6,284188Y SUS'E277,831, EP 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 example,




in conmbination wth insulin. 5 In one enbodi nent of
the invention, the conpounds of the fornula | are in
conbi nation w th substances which influence hepatic
gl ucose production such as, for exanple, glycogen
phosphoryl ase inhibitors (see: WO 01/94300, WD

02/ 096864, WO 03/ 084923, WD*03/084922, WO 03/104188).
In one enbodi nent, the conmpounds of the formula |I are
adm ni stered in conbination 10 with a sul fonyl urea

| carobZ(?%rﬁmi%@e gun(?féa\qpngpl?tlt %Ibu{ﬁpabd epuiﬁbig d;?ﬂb%{i’d‘ﬂ dﬁr treatment of
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in corggygﬁgq)rém

hypercboipstenolenis, HVANCERS AN TdiRRARY r(?@@'br%@D-IQGt) 18(5) 230-6).
Caror‘ﬁﬁﬂd?é %E%%en télhlﬁgln r’l‘ﬂu‘oi’?ro'rr?%ﬁn‘ilh@\fg NS Sn Q}"ﬁe%laﬂ’ﬂbs & Food

ent aSSI um ch gnne

IngrerélgmssGrgl@jdhirgng HenarkiAvglist, 6039 Jira f@lg/q\ﬁam% (.%mblnatlon with
Carorﬁhk@qﬁ(ﬁoéﬁ'bi%ﬁm @hé pr@paﬂ&tlorgbr ﬁ?@eﬁadﬁe &dmidftration of compounds

of theoiRanUSI 3Pd SAPRIFELer Lo ReK Bt NoA o wr oyl cioh also be

admiristgrechindthesfocin ca‘s‘ood @roductissleh asefdrom@inmple) in kakery products or
muesf gggwer enbodi ment, the conpounds of the fornula | are
% %istered in 20 combination with a meglitinide
such as, for exanple, repaglinide. In one enbodi nent,
In oné 'éﬁqBHH'FH@Hf‘Sﬁth%f m(r@ﬁttdrp el lcBrlpoings 3l ihd FsrhRi£d akd administered
nbj nat |tg }gl hi'azol i di nedl one such as, for
P a%‘?’?ﬁﬁ‘i i tazone, rosiglitazone or
t he conpounds di scl osed in WD 97/41097 of Dr. Reddy's

i onSSFFISFEUAR s soRBHHEBAREE o e oy o gomiistres
in combyipptiem yithreemtingd PRAR- alpba nanmagonﬁéau@mas fpnezsaar@ple AL 242
(Tesagmr%ggf ment, the @R @S@Qﬁwﬁir’%é‘serfaw;éxypr@hgl)étﬂoxy]phenyl) -2-

ﬁatlon Wi th

ethoxmmn@ a5 B0 G550 b K TRt hoNg S ERRBIOTYI-N-[4-12-(5-
methy\9 Wl%xa%g ﬂ%&%ﬂ)héﬁﬂ]ﬂ%ﬂ%ﬁ]@%néﬁﬂo%m%m ,dégtribed  in

-1- ‘6%0%’48%9 anaWr%rm{lAfﬂ'lcqgl or |VM896/38428
WO Oﬁ’r‘SSIBQSfSW(D@FIZBIB(XQlWQ (J3B0AMR69, WO 00/64888 or WO 00/64876.
hydr oxyadamant - 1- yl ami no) acetyl ] pyrroli di ne- 2-(S) -carb
onitrile), TS021 ((2S, 4S)-4- fluoro-I -
In one pp’(@dhpanmfythg imvention, the compounds of the formula | are administered

in corhBRbf¥h Withy s iRraadiRheay|| bPBka Rl ifBRofbrafy, RRMTGLE clofibrate,

bezafibrate.

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 | are administered
in combination with a CETP inhibitor, e.g. CP- 529, 414 (torcetrapib).

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

In one embodiment of the invention, the compounds of the formula | are administered
in combination with an MTP inhibitor such as, for example, _imp_litapide.
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i nvention, the conpounds of the fornmula | are

adm nistered 35 in conbination with a PPARganma
agoni st such as, for exanple, rosiglitazone,

pi oglitazone. 13 In one enbodi nent, the conpounds of
the formula | are administel&d in conmbination wth
conmpounds with an inhibitory effect on SGT-1 and/ or

2, as disclosed directly or indirectly for exanple in

o REERT3 i MG TS8R ORI gipimtors

in corabiimatios witheah amtiaxigritnati on with an a- gl ucosi dase
i nhi bitor such as, for exanple, mglitol or acarbose.
In one enbodi nent, the conpounds of the for

la | .
In one @mbadiTeRbal e BRI the SOMAOUAdRSY dne FAIMLIAL 25¢ fiministered

in corAbRaasE Withad RsbpretEnelipslse infiblor.i N conbi nation with a
10 sulfonylurea and nmetformn, a sulfonylurea and

acar bose, repaglinide and netformn, insulin and a o
In ons @nildimentef thenisuéntiora e wetrfpouniia of ithe fdrimulahd@re administered
. g B : tatin, etc. Lipid
n corh%@ghg%l %@%@TF%@%@ lﬁ%&gb%’rﬁ " of the invention, the
conmpounds of the formula | are admnistered in

In oné SABRNERD oMH Ind8ntidHHA coRfpetinas ®f iRd Fdthiudd | axs BdAfnistered
ovastatin, fluvastat.i Héaspris'\éigat atin, sinmvastatin, |
! r

in combigafian with g sqHalene BYH Atin, rosuvastatin. 20

In one enbodi nent of the invention, the conpounds of

t he f or mul r. ] Ni ' ' ' ' -
in one, bl ol R FvEEr e Epfifbopbls o7 i: RaAL) B debinistered
in corgbipation with a il peoteizBemagosisé, 277, 831, EP 0683 773, ‘
EP 0683 774). |In one enbodi ment of the invention, the
_conpounds of the fornula | are administered 25 in
Antiokesilyia8®ntHn with a pol yneric bile acid adsorbent such
as, for exanple, cholestyram ne, col esevel am

In one embodiment of the invention, the compounds of the formula | are administered
in combination with a lipase inhibitor such as, for example, orlistat.

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

In a further embodiment, the compounds of the formula | 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-
methyllamide hydrochloride (CGP 71683A)), MC4 agonists (e.g. 1-amino-
1,2,3,4-tetrahydronaphthalene-2-carboxylic acid [2-(3a-benzyl-2-methyl-3-0x0-
2,3,3a,4,6,7-hexahydropyrazolo[4,3-clpyridin-5-yl)-1-(4-chiorophenyl)-2-oxoethylJamide;
(WO 01/91752)), orexin antagonists (e.g. 1-(2-methylbenzoxazol-6-yl)-3-

" [1,5lnaphthyridin-4-ylurea hydrochioride (SB-334867-A)), H3 agonists (3-cyclohexyl-1-

35

 (4,4-dimethyl-1,4,6,7-tetrahydroimidazo[4,5-c]pyridin-5-yl)propan-1-one oxalic acid salt
(WO 00/63208)); TNF agonists, CRF antagonists (e.g. [2-methyi—9-(2,4,6-
-~ trimethylphenyl)-9H-1,3,9-triazafluoren-4-yi]dipropylamine (WO 00/66585)), CRF BP




In one enbodi nent of the invention, the conpounds of
the formula | are admnistered in conbination with a
chol esterol absorption inhibitor as described for
exanple in 30 WD 0250027, or ezetim be, tiqueside,

- pamaquesi de. In one enbodi nent of the invention, the
conpounds of the fornula | & e administered in
conmbi nation with an LDL receptor inducer (see, for
exanpl e, US 6, 342, 512) 35 In one enbodinent t he

antagggﬁg u@? Cﬂro&&% W&&T}h aaré;%ps :}ﬁ §‘% |(19 ot u1 ~(4-chioro-
3- meﬂaanawf@nagmmylp@eegl)-Zf[ar(%&grmeteylE Ind,%ﬁowmé)e ]

ment o yperc

_ ethan(nlzuﬂy(drokhlérlg@t AWOO‘IE@ PU|mqu9@ﬁd¢%{§§;ﬂ£XIatmg hormone) "

agoniSiSERAR-A @@@@lsgeée@ct{ﬁ 21 q;;cl)r%%g g’% I\h_) -{2-gyclohexyl-
ethyt)ﬂﬂézﬁwcgﬂﬁér@emdgq EJVQmﬂethyﬂlh@mNyl}ad:ét@Vac:dNtrtﬂUIotomtw acid salt
Q

o FPERET) 550 8PP EGa; YOI ntp gt 1t S Epne).  mixed

sertor@aergitaand ) narad Eresgibl mmpownds (8.¢pWQ06H 540)bHHT agonists e.g.

onnectl on

1 (3-e§t§ﬁ9@io?ur%ﬂn? yl)ﬁé%?éilr@ %}aﬁé’”ﬁeﬁdnd It og U‘@Uf)g'im aHombesm
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agonigfs, ga@mrha@ta@p@@ts rgrpwtah NEFmPeae (wo@umadadar@bﬂ% MWOQ@) growth

hormdrd-red e cohipoRAlsT ¥ 6n;r ix§- 10 2- dﬁﬂmpylmr@etﬁaﬂcdmamoyn
odi nent . of th ven

3,4-dihdp] oM lingra-FReRViR aqid q&‘ﬁr#ﬂﬁﬂa?? n - (f0iftiebess), TrH
agonisiBABad (fonergoples EP 0 ﬂ6@@4&)nﬂmxd:umng pocﬁtetrf@ of Bveedilators, leptin
cconi 56 BP LR, LEUDEATILS, b, UL Kol Arena
Marinas Grésso, Eaingie, Leqs;glnzar@nts_ts a(%w@qantlaégaproach to the treatment of
obesn@S)Drﬁﬂé b the( Patlipd 6& @%MY'D@%@@NH@ BRYthdcriptine,

Do)t IRAEa ISR 5 D JSHupes. AR moduiators (o3

WO ommm RxRenyduldtorx oz TRyp hebhiskg)] phenyl ] met hyl ] gl ycin
or as described in WW99/62872, WD 99/62871, WO

01/ 40171, WD 01/40169, W96/38428, WD 01/81327, WO
In one!)édnbﬂ)dm?ent\wtlﬁ)é%irﬂrmﬂm,thm@mrﬁamwe ingredicp0isdepte. 20
In one enbodi nent of the invention, the conpounds of

the fornula | are adm nistered ) .
In one embodiment, the further active ingredient is dexamphatamine, amphe_tamme,_

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
vascuiar System, such as, for example, ACE inhibitors (e.g. ramipril), medicaments
which act on the angiotensin-renin system, calcium antagonists, beta blockers etc.

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

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

It will be appreciated that every suitable combination of the compounds of the invention
with one or more of the aforementioned compounds and optionally one or more other
pharmacologically active substances is regarded as falling within the protection’
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in conbination with a fibrate such as, for exanple,
fenofibrate, genfibrozil, clofibrate, bezafibrate. 25
In one enbodi nent of the invention, the conpounds of
the formula | are adm nistered in conbination with
nicotinic acid or niacin. In one enbodi nent of the
invention, the conpounds oflthe fornula | are
adm nistered in conbination with a CETP inhibitor
e%g.hCP- 529, 414 (torcetrapib). 30 In one enbodi nent
of .t invention, the conmpounds of the formula |I are
Confegaﬂi%etg?@f%%?nti"?]ve@g'ﬂﬁi na{Tipon wi th an ACAT i nhibitor.

I'n one enbodinent of the invention, the conmpounds of
The aﬂzﬁ\%%@‘tﬂglcﬁwpoﬁhasw? RsRIPASlows: I N conbination wth
an I nhibrtor such as, for exanple, inplitapide. 15
In one enbodi nent of the invention, the conpounds of
Deteriiifatioh 8f EC50 2aR1c305F PPARCA§6histsirs tHEtsliilap PPARAIpha assay
antioxidant. In one enbodi nent of the invention, the
compounds of the formula | are administered 5 in
Principrbi nation with a lipoprotein |ipase inhibitor. In
one enbodi nent of the invention, the conmpounds of the

formula | are admnistered in conbination with an ATP
The pteneyt of Isphstancesivdhiclrbind do| hursae RFHBaiphenandactiyate it in an

agonigﬂgz‘r’n ﬁﬁdg%? is gﬁﬁlyﬁ&ﬁf%ﬂ{bdﬁ ShblyhearsPsdl HEK el line (HEK= human

embngyhipﬁ@yfaglrg%hniﬁ:rgf;r?ﬁr?lcqn te%ﬁ?gsg%fglam%?rgbgﬂghgeﬂ line. It contains
two geRERdicldmentshe lcelig@sadspofiet RferhontmpdeltaMaGAL4-Luc-Zeo) and a

PPAR o e Pt RN R PRy Hiar PR RABIRIS), Millch mediates
expressioniafibetidieraseneepoiep @lerdsniofiepensing oma ERARaleha ligand. The
stablyag% %@%ﬁ@?eig;%k%ﬁg&dgﬁéllgﬁ ﬁ%@%@f@(@&@&hbﬂﬁn@ﬁ/ﬂalpha-LBD

S

binds in the cell nucleus of the PPARalpha reporter cell line via the GAL4 protein

portion to the GAL4 DNA binding motifs 5-upstream of the luciferase reporter element
which is stably integrated in the genome of the cell line. There is only little expression
of the luciferase reporter gene without addition of a PPARalpha ligand if fatty acid-
depleted fetal calf serum (cs-FCS) is used in the assay. PPARalpha ligands bind and
activate the PPARalpha fusion protein and thereby' bring about expression of the
luciferase reporter gene. The luciferase which is formed can be detected by means of
chemiluminescence via an appropriate substrate. |

Construction of the cell line

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

30

35

purpose, five binding sites of the yeast transcription factor GAL4 (in each case 5-
CGGAGTACTGTCCTCCGAG-3') were cloned in 5’-upstream of a 68 bp-long minimal
MMTV promoter (Genbank Accession #V01175). The minimal MMTV promoter
section contains a CCAAT box and a TATA element in order to enable efficient
transcription by RNA polymerase Il. 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 # M1‘50‘77) was cloned in 3’-downstream




In one enbodi nent, the further active ingredient is
fenfl uram ne or dexfenfluram ne. |n another -
enbodi ment, the further active ingredient is
sibutramne. In a further enbodi nent, the conmpounds of
the formula | are adm nistered in 25 conbination with
CART nodul ators (see "Cocai h&- anphet ami ne-regul at ed
transcript influences ener gy nmet abol i sm anxi ety and
gastric enptying in mce" Asakawa, A et al., M:

- of th%S%@WW@%&%&& z\]ﬁgfsg&ﬁucetﬁg%ooﬂge Ilf’gffe%se reporter element
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consistinghoh dfven &Al-4 Wifiding csitesi MMTV promoter and luciferase gene was

I
subclédtfi(imﬁgﬁ'h%%@h?o“ é’ sag%{i:‘é???l %?%36&@&%5%& Eﬁ)btam the
plasrr(ld; pc-Zeo. This vector was trangfect in ce!ls in
accordarcedwiththé Se¥MeptRphATal RINEF Rt carEbQunieht @edtdcols in molecular

I
pioloch? ol i nfor SIS, B 55 S o1999. a1y, pesisopiajing medium
(0.5 rdg/oth) wae plesaly t sélamkcaesmtal:]lamtmm cemvaone/»gmsarpowed very low
oasa SRR ot
In a §ecobfirsipht ther PERARZpRa ums;gn rwaiem; KBBrEas4- humanPPARalpha -LBD)
was i t%tﬁgﬂfﬁ% b )statie Y At Gedciibed CEOPRNY bur%)ose mltlally the cDNA

t et
coding. fyr )ipe d}&éﬁ%imahgﬁmmpiaégﬁ 20 fhet oB&0 %G@tﬁ’p %%%‘7) (Genbank
Acceskidn #W’ISU;Ewa@%kédtteQb@ icBINA 6ectipn codlng for amino acids 1-147 of
the yagst RBDRGIBIOOGPIor3AL4 (Genbank Asgeasion #PYSAaTe SRVA of the
ligandabinding( Y@nADY 66 58S iumacRPPARalpha a:ac@;gom(@mmq éclgs "$167-vaes;
Genb%ﬁlf’ﬁ.%%%é@n #ERERY WhsAIHE P ircat thd B 39RABThE ER-GAL4 construct.
The fgsigat ernsbsigt msapanest iy (s (CR-BALAhynanREARGIRNA-LBD) was
subclé‘héd“ﬁﬁcb 'tﬁe :mwepmm@ Ml [ekifedgen) iRyerdee b amathie CYEstitutive

,expregﬂgﬁl é'@sré c&@%ﬁggﬁ? o %ug S’to'm @i?{t’r'h@ ppasmng W linearized with

a rest{r@’ﬂdj)# e(n@lonbbleaee 2arfg diabbt Ihamyfelnmfu‘yir)te &h(aaneyzduelyedgﬂscrﬁJed cell
et C

come S B FBER IR T R Rt o

line whichotoontaing eupuciflesasen neprrtesr sie(‘@r@ anﬁbﬁpéﬁwm%lm ¢wyesses the

PPA% / %@B%ﬁﬁg é@@@%&%ﬁﬁémﬂm&'afpr@omwnob%s( gs@lated by

oni st

se!ectm\adléf:ﬁgnaéﬁﬁdmka apdyp4 15 6‘25519/%)- oxalic acid salt
(WD 01/09111), bombesin agonists, galanin
ant agoni sts, growth hornone (e.g. human growth
ASSE‘WPF}% growth 10 hornone-r el easi ng conpounds
(6- benzyl oxy-1-(2-dii sopropyl am noet hyl car banoyl ) -

The a?tgﬁ{y W@&ﬁg@géQWEW g%%gg@ﬁ@%éyééfa%ﬂmhlch 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% c¢s-FCS
(fetal calf serum; # SH-30068.03, Hyclone), 0.5 mg/ml zeozin (# R250-01, Invitrogen),
0.5 mg/ml 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




agoni sts (see, for exanple, EP O 462 884), uncoupling
protein 2 or 3 nodulators, leptin agonists (see, for
exanpl e, Lee, Daniel W; Leinung, Matthew C ;
Rozhavskaya- Arena, Marina; Grasso, Patricia. Leptin
agoni sts as a potential approach to the treatnent of
15 obesity. Drugs of the FulUre (2001), 26(9),
873-881), DA agonists (Bronocriptine, Doprexin),

| i pase/ anyl ase inhibitors (e.g. WO 00/40569), PPAR

a cell a%xitﬁx@ﬁ% u af - 37°¢0 ﬁ( Zrél%lséh?e t%?](% ﬁ%%]altl'%r 80%hcc;rrﬁd%nt cells

10

ne e
are whshetamcacwitivel 5 mngloécﬁ%t(#néw@pﬂ% Invitrogem), dreated with 3 mi of

trypsng'?&ﬂﬂidﬁe{# 255(51?054”L r%%‘hg'a\fes?' @gfcﬁd.? B, fafen up in 5 mi of the

am ne rrazmoeor

DMENhanedHm ndesarhedna htRRANEht I (BB Fetmas dftarpgilution to

500 0DOCES /] 35080 2BI18GR0 BE68& Rreadh webbards-el mittdtiter plate with

nts effe
2 cedf AR oS R, g P TR PSS BRY ofbaBH R Eied curure
mcubatmhabe"tﬁandeﬁ‘%@C@zfmmHI) nmedi cament s whi ch act on
t he angi otensin-renin system cal ci um ant agoni sts,
beta bl ockers etc. In one enbodi nent, the conpounds of
Day 2 he fornula | are administered in conbination wth
PPAF(EF;SH&F?}@&E}B& B Rt arNdissAlER MBS ® i8fef @HecenBatidm of 10 mM.

I ment

This. gk FOHAC FE8n: DM HIeal R (hath et o foagn) which is
mixecRtneOT GXFTS ¢ SHR30063 oaem;om)dzmmcb@maem(# 86030-024,

i bt e SBAISY sHh HAR R (AR OB o
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streptomyting. af or ement i oned conpounds and optionally one or

Test émfs?aréﬁé&eére @Qﬁdﬁc? ﬂﬁLéPéH %orﬁ,‘"etn'tt’éﬁoﬁémﬂr@l?a?@e' Fom 10 uM to

Int rotectio

100 RAbnNiore quoinyt cHBPpRELS Are |tﬁ%t8ﬁt'ﬂo‘PPn°ﬁ'?§'aH%|r§P9‘?/s fom 1 M fo
10 pM Bﬁbéﬂ!@éﬂtﬂ‘(ﬁﬁnmd e%Mad as follows: 5 Determination

The :%fpgﬁgc‘?g:ﬁv u?}A%qj,ph% CreBsggtl' S(’:te Illnne ts'?a%dgg ¢ UIa%ly1 is completely
removed by aspiration, and the test substances diluted in medium are immediately
added to the cells. The dilution and addition of the substances is carried out by a robot
(Beckman FX). The final volume of the test substances diluted in medium is 100 pl 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. ‘ 7

Each plate was charged with a standard PPARaipha agonist, which was likewise
diluted in 11 different concentrations, in order to demonstrate the functioning of the
assay in each individual plate. The assay plates are incubated in an incubator at 37°C

and 5% CO2 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 cells are lyzed by pipetting 50 ul of
Bright Glo reagent (from Promega) into each well of a 96-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. |
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- The potency of substances whi ch bind to hurran
PPARal pha and activate it in an 10 agonistic nmanner

is anal yzed using a stably transfected HEK cell |ine
(HEK= human enbryo ki dney) which is referred to here
as PPARal pha reporter cell line. It contains two

genetic elenents, a luciferd&e reporter el enent
(pdel t aM GAL4- Luc- Zeo) and a PPARal pha fusion protein
( GR- GAL4- humanPPARal pha- LBD) whi ch nedi at es

Evameﬁ ression of the luciferase reporter el enment
g ﬁ%ndlng on a PPARal pha ligand. The 15 stably and -
constitutively expressed fusion protein

The r%‘ @'ﬁ’ﬁ%\’l@ Eﬁ%rﬁé‘l@r 'aﬁ?trﬁrﬁ'sfér%d hid réel\/ﬁ‘@béofﬂE@(béluﬁle Dose-

a reporter ce 1 ne via

effectpploteignd ;E&ti aRlues PhRAR4agRASIS Ale @ﬂ@%ﬁeﬂsusmg the XL.Fit

program-atPspdcrin 16§ tHeheahueicieeagpBsgpor ter el ement  whi ch
is stably integrated in the genome of the cell [ine.

There is only little expression of the |uciferase
reporter gene w thout addition of a PPARal pha |igand

e EC R MBS 80 A PR RSarine

assa%cplvate t he PPARal pha fusion protein and thereby
ring about expression of the |luciferase reporter
gene. The luciferase which is fornmed can be detected
Pﬂnd@%%neans of chemilum nescence via an appropriate
ubstrate. 25 Construction of the cell Iine The
PPARal pha reporter cell line was prepared in two

A trangiarl ieetaadon fusishis b PIRA IS detaating B gtlE FRARGama
actmt?@f?ii’m%\ BaRts, if ¥ ®aBbd Shitfe Hsb&T athrfé}@sy @%ﬁrter plasmid

ranscri ption factor GAL4 (i n each case
(pG LWM@@M)M@PPWWWSW@%M (s AB-GAL4-

rumaP G pyoeR ) o Pretre N R e SR KAT PO

-'embnﬂ)n@ﬁﬁﬁe?@éllsﬁ(}qrilﬂ cEAATRERRtheh Rxprabelort ia th@@b@lls of the

ficien transcription erRNA pol ynerase |I1.

B \wpich-tNnats to f@sr%/l% étndmg sites of

e oSl B BBk B ARSEHLRE GO ool lvote

fusionsrietsip GIIV4- HﬂmP%@ﬁmmﬁhlm mtjece:@emresaoﬁhmmmmmferase
yralis luciferase gene (Genbank Accession, # ML5077

report\%ggeaeowa@h,qanj)e_ driepiedrin she farm of a chemiluminescence srgnal after

‘addition of a luciferase substrate. As a difference from the stably transfected

PPARalpha reporter cell line, in the cellular PPARgamma assay the two components
(luciferase reporter plasmid and PPARgamma expression plasmid) are transiently
transfected into HEK cells because stable and permanent expression of the

PPARgamma fusion protein is cytotoxic.
Construction of the plasmids

The luciferase reporter plasmid pGL3basic-5xGAL4-TK is based on the vector
pGL3basic from Promega. The reporter plasmid is prepared by cloning five binding

~ sites of the yeast transcription factor GAL4 (each binding site with the sequence




of the GAL4- MMTV el enent. After sequencing, the

| uci ferase reporter elenment consisting of five GAL4
bi nding sites, MMIV pronoter and |uciferase gene was
subcloned into a plasm d which confers zeozin
resistance in order to obtain the plasmd

pdel t aM GAL4- Luc-Zeo. This ¥kctor was transfected into
HEK cells in 5 accordance with the statenents in
Ausubel, F.M et at. (Current protocols in nolecular

-CT@GGA%ANAGTAbmcMT) Mg;bmer&uwseo bpdong #8@5itline kinase
me

Then zeozin- contalnlng I um

 promaler betic (AHMPaDK AGBEREPE FAF DL EI TS st Ry B lBC L apgSic. 3

downgtg%%ﬂ %ﬁir?é Bw%ﬁﬂ@%ﬁ,{g&%éﬁo Wtﬁ%lé Eghé %E)ﬁ'@a?etg fSrerddt Gene from

Phoﬂrﬁ@%@é@ GenbarRPAR: sl 4 RE)50770, W\}ash indireatiyca donstitoent of the

t he stable cell _cl one descri bed. For

plasmicpELpRSIctseIcERACCRNE AGC SBAISIGOY BereRarerassmidio

Céssion # was |1 n DNA secti on

pGLS%é:g%x@‘AL$?I§g§%g§é RE ik SRLMH 238 ﬁséc(r iBR3N Sambrook J. et. al.

: (Molecmdr oipnirgy, Caotd SprIElgll'tEB”bChF l:l.aﬁoraf.ory Hnessyé%ﬁ)

10

15

The RBRGRpITERIPTREG BIeTTHE PPRETEAN O TG RO RGOS, RR wes
prepamﬁ‘gﬁ flPs?%Bﬁhrﬁﬁ‘ﬂ)er éIgﬁNdelr( f8r %%1% 'a@ﬁisal@ﬁ Mﬂﬁ'& yéé:'st

Accessi on was cloned in at th

transcmpd:iooffattthr SAGA- G&nbaabn&ﬁceaalpn # RBE38Q)dnterthe @I%WIQ&GDNA?’

grom B RE5H0 L oL 5 P AP 0 ke, e

cDNAQifdﬁé ligan&nalding aomsin (LBD Ve thshpnwsiPBARghmma medsptor (amino
he cytonegal ovirus pronoter,. This plas

acids 15247 SohCaasplon o1 BE00TENT siowrsaIL S he S Ank LA Binding
domaﬁﬂlr\ﬁgéfc%‘ﬁte dC'Id?ﬁrgg %E& s?ﬁ@?*@ﬁgbﬁr@}spﬁ\%rﬁ%{gﬁﬁ 'ekp%%s:on plasmid

one contal nin Se report ement
pcDNABABAh4huRRAR? ARgamep B2 agaiel tbok plave IMnalogydntthe d@scrlption

in SarpRikss & 4 HOIIBRIRS FoRInG, Gl SPng HThor LiborEtofy Press, 1989).
Beadé?ﬁuﬁﬁ'cﬂ‘e@é@%ﬁﬁgﬁﬁ%lﬂ&?\ld—g@)_Schﬁ@Aﬂ_&eﬂK@hd the PPARgamma

election wt Zeozl n

- expresgjoriplasnaid p&)sk\h% ﬁ%humn?ﬁ’é@ammaw%alspw| fonthe cellular
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PPA agon: sfggal Sggqe %%%gé%@smtd %ﬁf_ BWﬁm\m'ﬁgme@a) and the
plasmid pBIuescript SK(+) from Stratagene. All four plasmids were prepared using a
plasmid preparation kit from Qiagen, which ensured a plasmid quality with a minimal

endotoxin content, before transfection into HEK cells.

Assay procedure

" The activity of PPARgamma agonists is determined in a 4-day assay which is

- 30

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, Invitrbgen), 1% penicillin-streptomycin solution (#15140-122, Invitrogen)
and 2 mM L-glutamine (#25030-024, Invitrogen). |
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The PPARal pha reporter cell line is cultivated to 80%
confl uence in DMEM nedi um (# 41965-039, I|nvitrogen)
which is mxed with the followi ng additions: 10%
cs-FCS (fetal calf serum # SH 30068.03, Hycl one),
0.5 ng/m zeozin (# R250-01, Invitrogen), 0.5 ng/m
418 (# 10131-027, InV|trog§h) 1%
peni cil i n-streptonycin sol uti on 35(#15140-122,
I nvitrogen) and 2 nmM L-gl utam ne (#25030-024,

Day il nvitrogen). The cultivation takes place in standard

cell culture bottles (# 353112, Becgton cki ns in.
Firstly, solugiondy. 2 sansertion medwat whichicotaing all fa P&Sé%@%&ée\a?usw

descr@ﬁd%dﬁ[%@ﬁ%@l%ﬁq%ﬂg& |§?Jr trregéghél"ﬁﬁt B g?ﬁgﬁ)umst &re used

to maRe upf3 mil b sslutiors @l fot each eﬁ-msmmromer plate farrauws)aya2622 Ml of

ST TN O R
refereg’n'géﬁ%é?ﬁidtﬁ@cw (PQ@/;&FF"]b@/ ;mof Ul r@?bhér @aSmid pGL3basic-

n each wel f a 96-well mcroti late wth
5xGAb4 €T a0 pd/abt 1@0 Iplhs’éPE’#RgamurIa E3PrEssipnaI8s A pcemqgs -GAL4-

numaBr R bBE 1D Faifafeds ) of Blaskid nelisetiBt SR,
(500 ﬁg?pq.e'rﬁeﬁ‘ﬁ?ﬁ?ﬂ 18l fioh® b frdpard MoPmiRing 1C9mej‘ﬁiDMEM<medlum
o) OmMM This stock solution is diluted in

(# 419R%03% I(viroges) walb 1001 of P@@@@pt FANTRCIE radbeat Rl Riagen)
for ea?ﬁ%@ﬁéﬁhfgﬁ 210 6§ul9% go‘?ﬁ?l of Sollilbi AFérlétrﬁmeB%wth 2ml

nV|trogen previously

of solaRaTBitd gileafiil h:feblud:len(czmchn is 1Béfctighbemibaid by mudtipde pipetting
strept omycin 15 Test 1bst ances are tested in 11

and ingupg "09 g;ﬂerrg’@.l,r%fgr hMithe range from 10 pMto
80%-ddHiuelM HER &SGRtk é‘éﬂ"ﬂ%@ﬂd?@ﬁoﬁb%fkﬁé%ﬁﬁﬂablw of 175 cm: are

concentrati on ranges rom1l bet ween
washdd6ncavwithd S1mpf PBBe(#ﬁéﬂi@GlrﬂBéf Irwri@gen/)\aad ptmtecbwdh el of

trypsif Spluiian A2 SR04 HEvETR0eN L Gk Sriese Y THEd T i e faken up

in 15 /M ‘éf Dy irRé Al g#24>1 gailesh tiavitrbgespivhieh id Rexst wﬂhm@% FCS (#
and addition of the substances s carried ou

16000-04é1 InyiBegknh i % Renicilie streplamyet seltion (1 410e‘s€ty2 Invitrogen)
and 2 mﬁlsL amgr%m%' ﬂ#%sgo-'dﬁﬁl%%t%aenﬁ. Ai@gr tﬂb Ri's suspension has been
counted in a cell counter, the suspension is diluted to 250 000 cells/mi. 15 mi of this
cell suspension are mixed with 5 ml of solution C for one microtiter plate. 200 pl of the
suspension are seeded in each well of a 96-well microtiter plate with a clear plastic
base (#3610, Corning Costar). The plates are incubated in a cell culture incubator at

37°C and 5% CO- for 24 h.

Day 2

PPAR agonists to be tested are dissolved in DMSO in a concentration of 10 mM. This
stock solution is diluted in DMEM medium (# 41965-039, Invit_rogen) which is mixed
with 2% Ultroser (#12039-012, Biose_pra), 1% penicillin-streptomycin solution (#15140-
122, Invitrogen) and 2 mM L-glutamine (#25030-024, Invitrogen). Test substances are
tested in a total of 11 different concentrations in the range from 10 pM to 100 pM. More

potent compounds are tested in concentration ranges from 1 pM to 10 pM.




well of a 96-well mcrotiter plate. The DVSO
concentration in the assay is less than 0.1 %v/v in
order to avoid cytotoxic effects of the solvent. Each
pl ate was charged with a standard PPARal pha agoni st,
which was i kewise 25 diluted in 11 different
concentrations, in order toZ#denonstrate the
functioning of the assay in each individual plate.
The assay plates are incubated in an incubator at 37C
The réeWluP6i@aB HEK célls franderted a3 JdwicdRARaaphds cemplidtely removed

cells treated with the test substances are r

- by aspiraian, iead tha degaudstansag dtl%f@dﬁadn%ﬁwmsareé,m%[m %t\éﬁ/gaqded to the
“cells. @ %B'?faﬂgerﬁ'dg){orreg e@.'u %Eaéggﬂ |359?rﬁ5d%5t bg% rSBf; B&kman

10

15

20

25

FX). The:f m?éllvbﬁrm@ lohtree teAt slﬂiﬁstammdhmﬁeabm ruediumoia 100 pl per well of a

nperature inthe rk fo tit
06-well eatar blaterdsach gt 1 st ar%?%“afé;ypg%ﬁéﬁfﬁﬁrgéomst
whlchv?élhkémse di u?edTﬁa’P‘PBifFégeﬁt'cﬁﬁcéﬂi’atﬁﬁ%h inider & der@nstrate the
Iter ate I1s 1 sec. 20 Evaluation The raw data
functlbmomorﬂhlm Eammmmoérme\weuai platd. drhecaissaytdates dre insgdpted in an

O X

specified by the manufacturer (1DBS). Determ nation of
EC50 val ues of PPAR agonists in the cellular PPARgamma
Day dassay 10 Principle A transient transfection systemis

i L e i e

Lucnfdraﬁe Afeeays SgBAngrRremq@aasre dddéd (cp&él’owell in Bx@adndijvith the
an

o e o S e B S e RS st or e

fi reﬂyti ﬁé?%% %ﬂnﬂ%?@%ﬁ%mﬁmh%ﬁ@ el 'Rﬁ@'ﬁn&.ﬁidﬂ%n @ﬁ%m

expression In these cells of the
temperature in the dark for 10 minutes, the firefly luciferase-mediated

chemiluminescence is measured in a measuring instrument (measuring time/well

1 sec; Trilux from Wallac). Then 50 pl of the Dual-Glo™ Stop & Glo reagent (Dual-
Glo™ Luciferase Assay System; Promega) is added to each well in order to stop the
activity of the firefly luciferase and provide the substrate for the Renilla 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/Renilla 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

30

manufacturer (IDBS).




fusion protein GAL4- humanPPARgamaLBD which binds to .
the GAL4 binding sites of the reporter plasmd. In .
~the presence of a PPARgamma-active |igand, the

activated 20 fusion protein GAL4- humanPPARganmalLBD

i nduces expression of the luciferase reporter gene,

whi ch can be detected in thé4formof a

chem | um nescence signal after addition of a

| uci ferase substrate. As a difference fromthe stably
The réARTbEHEAL VI ORabPREInSRSLIAGR ofaBé invientien of thet foemula | are

cel | ul ar PPARganma assay the two conponents o .
indicated;tr Tablad delamsort er pl asnmi d and PPARgamma expressi on

plasm d) are transiently 25 transfected into HEK cells

because stabl e and pernmanent expression of the
TablePPARganma fusion protein is cytotoxic. Construction of

the plasm ds 30 The luciferase reporter plasmd

pGL3basi c- 5xGAL4- TK i s based on the vector pG.3basic

Ch

fromrPromega;The reporter prasmd 1S prggghed by  EC50
clonfng five binding sites of the yeast transchiption
Exampld Not pr GAL4 (eachFérmudlang site with |t IRPARajpbace PRARgamma
5' - CTCGGAGGACAGTACTCCG- 3' ), together| wit 160 [ M]
bp-1png thym di ne ki nase pronoter secti Genbank

AcCcerssion # AF0OZ7128) 5 -upsireaminto pA3basi¢. 3 -
1 downstream of the-thynidine kinase prond-8#5is fhe 0.93
conpl ete luciferase gene from Photilnus pyralis

=

(CGenpank Accession # ML5077), which|is @%Em y 4§
2 constituent of the 5 pl asm d pG.3bag|i c Use®.” The
cl oni ng and sequencing of the reportler plasmd

2.9

14

3 PGL3pasi c- 5xGAL4- TK took place-in anal ogypkg the 0.67

description in Sambrook J. et. at (|Mdlecul ar clioning,
Col-d-Spri-ng—Harber—Laberatory—Press—1989—TFhe

4 PPARganma expression plasmd 0.0020 1.1
pcDNA3- GAL4- humanPPARgamaLBD was prepared by flirst
ctronng—the—~cbNA—codirng—for—am o agrds 1= 147 off tihe

5 yeasf 10 transcription factor GAL4 ({Gentkx@#k2Accegssi onl.5
# POWU386) into the plasm d pcDNA3 (ffrom I nvitraogen)

3-dpwnstream of the cytonegal OVirus pronoier..
7 Subspquently, the cDNA of the |igand- bPdfli#g dgmai n 2-6
(LBD) of the hunman PPARganma receptar (amino _acids

1152+ Y475; Accession # gl1480099) 3'-|[downstjeam of th
9 GAL4] DNA bi ndi ng 0.327%™ 0.39

10 | | 0054 0.13
11 | 0.0041 0.87
12 - | | 0012 0.075
13 0.0066 0.13
14 | | 0.00038 022

14 - ' 0.00053 0.056




domai n was cl oned. d oning and sequencing of the
PPARganmma expression-plasmd 15

PCDNA3- GAL4- humanPPARgamaLBD agai n t ook place in

anal ogy to the description in Sanbrook J. et. al.

(Mol ecul ar cloning, Cold Spring Harbor Laboratory
Press, 1989). Besides the RBuciferase reporter plasmd
pGL3basi c- 5xGAL4- TK and t he PPARgamma expression

pl asm d pcDNA3- GAL4- humanPPARganmalLBD, al so used for

the felTular PPARganma assay are tHe reference
15 pl aspid pRL-CW (from Pronega) and the %@093%3m d 0.16
pBl uescript SK(+) from Stratagene. Al four plasnds

wer ej prepared using a . plasmd preparat| ﬁlt firom
16Q agen, which ensured a plasmd qualfity szij m ni ngl)l'40
endotaxin.content hefore transfectilon into HEK cells.

Assay procedure 25 The activity of PP agoni siyss1
17|s determined in a 4-day assay which i)safh?'g gﬁrited

+ h t f A 1 [ | i V8 11
bel oiw—Bef ore—thetransfeetton—HEKeeHs——are

1gcul t|vated in DVEM nedi um (# 41965-|0390.0026 trogen) 0.15
which is mxed with the follow ng additions: 10% FCS

(#16P00-044,—tnvi tTogen) ;1% peni ci T n-StTept omyci N
19 sol ufion (#15140-122, Invitrogen) 30 and02038/ - 0.54
L- gl ut am ne (#25030-024, Invitrogen)|. 22 Day 1

FitTsfly, solution A a transfection mxtﬁﬁ%l\/n ¢h
Ocontpins all four plasnids previousl 4E8EP% bed i n
addition to DMEM nedium is prepared. The follow ng

0.17

anoupts are used to make up 3 nml of ?qug%n Alfor 0.60

each; 96-well mcrotiter plate for an 2622 pl of
5 antibiotic- and cprumfrpp DVEM ngrh um-{(# 41965-039

T+t T— =Y A A ]

I nvi trogen) 100 refergnce pljasm d pRL- CW (1
ng/ p|), 100 pl | ferase eport er plasmd
pGL3baS| 1100 pi of PPARganmma

expr essi o Iasm d pcDNA3 4- humanPPARgamTaLBD (100
3Nd-K8 pl of plasm d pBl uescrii pt SK(+) (500

. Then 2 nl of solution B are iprefd8& by |ni %t hg 000

1.9 M of ADVEM nmedi um 10 (# 41965-(039, Invitrogen)

i of Pol yFect transfection reagent (frnom

* 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 formula | activate
5 the PPARalpha receptor and the PPARgamma receptor and thus for example bring

about a lowering of tnglycendes in the body in analogy to fibrates in cl|n|cal use (see,

for example, J.-Ch. Fruchard et al.,: PPARS Metabolic Disease and Atherosc[eroas




for each 96-well mcrotiter plate. Subsequently, 3 m
of solution A are mxed with 2 m of solution Bto
give 5 m of solution C, which is thoroughly m xed by
mul tiple pipetting and incubated at roomtenperature
for 10 mn. 80%confluent HEK cells froma cell
culture bottle with a capackéy of 175 cmi are 15
washed once with 15 m of PBS (#14190- 094, Invitrogen)
and treated with 3 m of trypsin solution

Pharrh#es13 i@apﬁéseérew%[omnmo% @)‘tﬁ @Kezst@hmt a}rhaomsldfsPPARs in

are then taken

health1apd Sispage, NAV] MF\E%)E)g‘éQ;» 4\% 2h M%Y r%OQ@dl ﬁlfﬁ@%@@'F&fﬁwsome

i SIS g BAGERT rd RSBk Lo EpEABLte,Cur

Opin Lipiditianpoed (245030). 024,

After the cell
counter, the
15 nml of

I nvi trogen).
suspensi on has been 20 counted in a cel
suspension is diluted to 250 000 cells/m.

The e%gbﬁales‘:&éﬂalléd‘ PBRAP 5036 ‘ﬂlu%lrg%gth\g: iﬁgef\r%dﬁ withotR OhoWéwst,

restrigting iseeded i n each vvel I

10 TablelDO pM More

mcrotiter plate t he suspen5| on
of a 96-well mcrotiter plate
base (#3610, Corning Costar).

cul ture incubator

wth a clear plastic _
The plates are incubated in a cell

at 37C and 5% CO2 for 24 h. 25 Day2 PPAR agonists to
be t ested™s [ C ation of
10 MM This tedlnRMmedlum
(# 419656-0 I, it h 28

U troser (W [ , O
penici | lin-st fn sol ution (#15140 % 122

I nvitrogen) and 2 4t am ne (#25030-023, :
I nvitrogen). Test substances are tested in a total of

11 different concentrations in the range from10 pMto
pot ent corrpounds e tested in

gonrcentati-gp—ranges—fromt+—pMto—18-—pM—23—TFhe
Ex. medi uRlof tHe HEKRZel|ls|tran&Bected and sd¥ded on |day RS
is conpletlely reppved] lt-ati-on—apd—the-tast
1 dubst dhces dil u?@&"ﬁn nedi ufﬁzgge [ rTredl atg'l‘:@ added to "
2 Eﬁsﬁfxf:‘:el’:\«xl S. | Th?,,g':'! EEI ofn and:zaddl t [ Pnlgf FHE H
5 Ihe AR vl ume Bt thelteoteohas dncen: dolared 1"
4 fgedium i M@0t per we|l ofc2H5 CH3 H
5 H - 3-CF3 C2H5 CH3 H
6 4--C3H7 H C2H5 CH3 H
7 2-Naphthyl CH3 CH3 H
8 H 3-OCH3 -C3H7 CH3 H
9 H 3-OCH3 i-C3H7 CH3 H
10 H 3-OCH3 C2H5 n-C3H7 H
11 4-CH3 H C2H5 n-C3H7 H
12 4-i-C4H9 H C2HS5 .n-C3H7 H
13 2-Naphthyl C2H5 n-C3H7 H
14 4-i-C3H7 H C2H5 n-C3H7 H
15 . 2-Naphthyl CH3. n-C3H7 H
16 H 3-OCH3 CaH5 CH2Ph H
17 4-CH3 H C2H5 CH2Ph H
18 4-i-C4Hg H - ‘C2H5 ~CH2Ph H




5 96-well mcrotiter plate. Each plate is charged wth
a standard PPARgamma agonist, which is |ikew se
diluted in 11 different concentrations, in order to
denonstrate the functioning of the assay in each

i ndi vi dual plate. The assay plates are incubated in an
i ncubator at 37C and 5% CO22for 48 h. 10 Day 4 After
renoval of the medium by aspiration, 50 pl of

Dual - G oTM reagent (Dual -G@ oTM Luciferase Assay

Ex JYSte Promega) gy e added tgaeach I'l 1 peaccordance s
"wMith the manufacturer'$ instructions in order to|(lyze

19 (e Cel TS REgheI OVide tThe Sypssrate ror chephfireflly H

. Luciferase-(Photinus—py W B +hg cells- H

20 At & G3ubati on Bt roofn 15 PEfper at ure Fh?the dark

21 for 10 mnngesnyi the firefly d:ltmiferase mEH2Balt ed H

che ||| HiffRescerce—s—eastred—n—a neasuri g
“racefiad® r unent (measuring time/well 1 sec; Trilux from

Wal |l ac). Then 50 pl of the Dual -G oTM Stop & d o
reagent (Dual- G oTM Luciferase Assay Systenm Pronega)
is added to each well in order to stop the activity
of the firefly luciferase and provide the substrate
for the Renilla luciferase 20 expressed by the
reference plasmd pRL-CW. After incubation at room
tenperature in the dark for a further 10 mnutes, the
chem | um nescence nedi ated by the Renilla |uciferase
is again neasured for 1 sec/well in the measuring
instrunent. Evaluation 25 The raw data fromthe

| um noneter are transferred into a Mcrosoft Exce
file. The firefly/Renilla luciferase activity ratio
Is determ ned for each neasurenent derived from one
well of the mcrotiter plate. The dose-effect plots
and EC50 val ues of PPAR agonists are calculated from
the ratios by the XL.Fit program as specified by the
30 manufacturer (I1DBS). 24 The results for the
activity of sone conpounds of the invention of the
formula | are indicated in Table | bel ow




Table I 5 --EC- 50 EC50 Exanple No. Formul a PPARal pha
PPARganma [pM [NM 1 0.045 0.93 2 0.0035 2.9 3
0.019 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 2% 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 OH

Processes

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

the following reaction schemes:

5

- Process A:

O-protection Reduction

oo —_— O. _

R6 PGO R6

, 1. C-alkylation with R4-X
/O\/ O-alkylation /O\/ o 2. C-alkylation with R5-X
o\)J\ —
PGO © O PGO )

|
- R6
A-3 HLCI) Ad A5

X R6

‘ O Protective group o
0 elimination o
PGO 9] _ HO 0

R2

' |
R4 RS R4 R5
AG A AT R6
R2 0 Ester
Base cleavage
- R _ /N ~0 0 O,RG .
I OI\ R4 R5
R3 R3
— A9
N O
A-8

P /Q/ I

R1 0
=/ | R4 R5
- . " R3 , -

- A0




O~ OX OiN™* 0.0018 > 10 000 o O0~0 ** 0.0045 > 10
000 cis/racemate * Exanple 8a from WO 2004/ 076427.

** Exanple 10 from WD 2004/ 076427. It is evident from
Table | that the conpounds of the invention of the
formula | activate 5 the PPARal pha receptor and the
PPARganmma receptor and thus2%or exanple bring about a
| oneri-ng of triglycerides in the body in analogy to
fibrates in clinical use (see, for exanple, J.-Ch.
Fruchard et al.,: PPARS, Metabolic D sease and

At her oscl er osi s 26 Pharmacol ogi cal Resear c#, Vol .
The campongd /51 ippmiected arethgtseroaelany hydrael geoup (fppagamplg for

PR 2B g FapETy e i, BB Y pBPRy b = o
by stifriégemtrodinydiopgrart am&ﬂnemsmmc aaiah frr dichlooorokthaineat RT),

5 resultBgaihe OMBBUT® Ao LBIGIEE BAAS 6 TPalDd SeeoTi above. A2 s
oc AR LB RARBY 8 S Ao g Bl s Tho
comp®3nd 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
chlorine, bromine or iodine — to give the compound A-5. The compound A-5 is reacted

10 with a lithium amide base (e.g. lithium diisopropytamide or lithium- 2,2,5,5-
tetramethylpyrrolidide) and an alky! 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-

15 tetramethylpyrrolidide) and an alkyl halide of the general formula R5X, in which R5 has

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

" etheral solvent at low temperature to give the compound A-6. 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 toluenesulfonic acid in methanol), resutting in the

20 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
solvent to give the compound A-9. The compound A-9 is hydrolyzed to the acid A-10:

~ inthe case where R6 are primary or secondary alkyl‘ radicals, with a base in methanol,

25 or in the case where R6 is a tertiary alkyl radical, wifh anhydrous acid in an inert
solvent (for example hydrogen chioride in dioxane or trifluoroacetic acid in
dichloromethane).

Enantiomerically pure compounds are synthesized starting from the enantiomerically
 pure ester A-1. :

30 |
.EXampIes 1 1o 21 can be synthesized by this process.




4-CH3 H C2H5 CH3 H 3
phthyl C2H5 CH3 H 5
HCHs CH3 H 7

~OCH3 i -C3H7 CH3 H 9
OCH3 C2H5 n-C3H7 H 1

H
H

1

H 3-
4-CHB H C2HB n-C3H7 H 12 430-CAHO H C2HB n-C3H7 H 13
2-Naphthyl C2H5 n-C3H7 H 1

4 4-i-C3H7 H C2H5 n- C3H7 H

15 2-Naphthyl CH3 n-C3H7 H 16 H 3- OCH3 C2H5 CH2Ph H
The abBré‘méﬂ&s"dlsﬁaFﬁa@‘lﬂ?h H 18 4-i-C4H9 H C2H5 CH2Ph H 27

R3 R4 RS Ex. RL F 19 2-Naphthyl C2H5 CH2Ph H 20

4 i-C3H7 H C2H5 CH2Ph H 21 2- Napht hyl CH3 CH2Ph H
Ac ar acenmat eAgé%yl

Bn
Bu
iBu
tBu
Buli
Bz
Cy

- DcClI
DCM
DHP
DMAP
DMF
DMSO
EA

- EDC
El
_equiv.
ESI
 Et

HATU

HOBt
HPLC
LC-MS
.Me -
“MS
MsCl

Benzyl

Butyl

Isobutyl

tert-Butyl

n-Butyllithium

Benzoyl

Cyclohexyl __
Direct chemical ionization (in MS)
Dichloromethane
2,3-Dihydropyran
4-N,N-Dimethylaminopyridine
N,N-Dimethylformamide -
Dimethyl sulfoxide -

Ethyl acetate
N'-(3-Dimethylaminopropyl)-N-ethylcarbodiimide x HCI

- Electron impact ionization (in MS)

Equivalent

Electron spray ionization (in MS)

Ethyl

Hour |
O-(7-Azabenzotriazol-1-yl)-N,N,N’,N'-tetramethyluronium
hexafiuorophosphate

1-Hydroxy-1H-benzotriazole x H20

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

“Methyl

Mass spectroscopy
Methanesulfonyl chloride




Processes The conpounds of the invention of the
formula | can be obtained in accordance with the

foll owi ng reaction schenmes: 5 Process A: 0O-protection
Reduction 0, R6 PGOO,R6 A-1 OA-2 0 1. Calkylation
with R&-X PO Oalkylation 2. Calkylation with R5-X
OOPBO( O0O-3~-O0M ASRr-11 X R6 O Protective
group 0 OelinmnationO PGOOHOI A-6 RA R5 R6 A7
RA RS R R2 0 Ester Base cleavage RLNOOR6 | |

- MTBER4 RS R3 R3-BiNyl MefmBett® \ R2 ~ R1 RL NrO OXKO

NMR Nuclear magnetic resonance spectroscopy
Pd/C Palladium on carbon

~Ph Phenyl
iPr Isopropyl
nPr n-Propyl
Rf Retention ratio (in TLC)
RT Room temperature
sat. Saturated
TBAF Tetrabutylammonium fluoride
TBAI Tetrabutylammonium iodide
TBDPSCI tert-Butyldiphenylsityl chioride
TBDMSCI tert-Butyldimethylsilyl chioride
TFA Trifluoroacetic acid
THF . Tetrahydrofuran
THP Tetrahydropyranyl

- TLC Thin layer chromatography
Tr Trityl
TsOH "~ Toluene sulfonic acid

Other compounds can be prepared in accordance with the abovementioned

processes.

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




OR4 RS R3 A-10 29 The conpound A-1 is protected on
t he secondary hydroxyl group (for exanple for
PG=TBDPS; by stirring with TBDPSCI and i m dazole in
DMF at RT or for PG = THP; by stirring with

di hydropyran and tol uenesulfonic acid in -

di chl oromet hane at RT), 5 r&aulting in the conpound
A-2, in which R6 has the meani ng descri bed above. A-2
is reduced with lithium alum num hydride in an

et heral sedawgnt to the conpound A-3. The conpound A-
is reactetti'i th the conmpounghy A-4 - an ester of

X hal oacegi'tgyl%gri d and of tHe al cohoHCR6-OH in whi chg—
has the—nemﬁng—descrl\ﬂegkabﬁve and_hal ogen can he W
chl™orine, bromi ne or i odi - to gi veYi%e conpotmg SN
A-5. The conpound A-5 igTeacted 104 th a |i m 6—
am de base (e.g. lithiumdiisopr opye or. 1 um
2,2,5,5 tetranethyl pyrrol idide) amd._an al kyl halide

of the general fornmula R4X, in which R4 has the
nmeani ng descri bed above and hal ogen can be chl ori ne,
brom ne or iodine, in an etheral solvent at |ow
tenperature. Ahe conpo qd obtained in thys way is then
POCI3reacted alithiu de base (e.i\Jlthlum

e.

diiso Wde or lithiym 2,2,

tetr Fpy/rrolj di de) and an haNi de 'pf the
gene B5X, in which R t he meani ng

de ged above and hal ogen ¢ chl orine, brom ne

or iodine, in an etheral solvent at |ow tenperature
to give the conmpound A-6. The protective group is

. Li m A ' PG = T i :
pietn{i xeFiebPanis il Soptt hie iRy ehndemy AHER sthling in
pentaR&ZTHioMe P-okiphe! €BEBUERIND cGaltridd, UrOmeChemo(1991) 56(8), 2605-

resulting in the 20 conpound of the gene

‘ . ral, fornul a, . ,
5 2606)ATHE Iatiad te SRS W TR Py el Y BSRAARE TN T HaLIE G9J atid to give
. . dri de ; . ot .
s onfERRU PSR, SotRel B eI o) a7
15(4),RB 9rave0}. IBoilirepthisigsmpesnd iitadraispheryl ohlaridetrhehlaroform resuits
. sol vent to gjve the conpoun -9. The ¢ ound A-9.i s, .
in 4-cRpDRY G o) i Iy CREROIEOM. 5 MelRE e B PokenisReP L Psmes,
R. Hoﬁigpgg{] %fééfer,sr.e@%%%}ﬁ, 3! KyNelsedi RRikanz¥ibkRyet, Bashah/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-iodomethyl-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 foliowing building blocks are obtained in analogy to the synthesis from the
precursors depicted in Table lil:
Table il:



25 or in the case where R6 is a tertiary al kyl

radical, with anhydrous acid in an inert solvent (for
exanpl e hydrogen chloride in di oxane or
trifluoroacetic acid in dichloronethane).

Enanti onerical ly pure conpounds are synthesi zed
starting fromthe enantiome$ically pure ester A-1. 30
Exanples 1 to 21 can be synthesized by this process.
30 The abbreviations used stand for: Ac Acetyl Bn
Benzyl Bu Butyl iBu Isobutyl tBu tert-Butyl BulLi
n-Butyllithium Bz Benzayl Q- Cyclohexyl DCl Direct
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m hexaf | uor ophosphate HOBt
1- Hydr oxy- 1H benzotri azol e x H20 HPLC Hi gh pressure,
hi gh perfornmance |iquid chrd#mt ography LC M5 Coupl ed
liquid chronmat ography - nass spectroscopy M Mt hyl
M5 Mass spectroscopy MsCl Met hanesul fonyl chloride 31
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THP Tet rahydropyranyl TLC Thin | ayer chromat ography
Tr Trityl TsOH Tol uene sulfonic acid O her conpounds
can be prepared in accordance with the abovenenti oned
processes. 5 Building block synthesis of the conpounds
of the general fornmula A-8: 32 Isoanyl nitrite O HC
Diethyl ether HI O CHO + 335N Ace POCI3 O Acetone
CI Di ethyl ketone is reacted with isoanyl nitrite and
in diethyl ether, resulting in pentane-2, 3-dione
Exarn?% qime (G Buechi, J. Galindo, J.Og.Chem (1991)

2605- 5 2606 Th
2 {(1F\bsé@@r{w&;awz%«mg;a)@xm%maotﬁa%éhf'&%{rﬁgt%?ﬁ]&y%has@r@ethoxy} 2

_ t hyl - 2-p-tolyl oxazol e 3-oxide (P. M
meth f?’hwécéc'ge. Med. Chem  (1972) 15(4), 419 - 420).
Boiling this compsibtnd wi t h phosphoryl chloride in
chl orof orm resul tT§0Hi n Chiral DAH,
chl or onet KY1* 5586 Hy| - 2- prfolyl oxa (M S. ~ THF

anag, R P. Carlson, D (G Howel | ,. K. —
o) X ady Gunawan, J. A NePson® M™Karfel berger, U.
‘ Shahg, D.IA 10 Hartman, J. Med. Chem (1®96)' 39(1),

237 - 245). This cMa@dMﬁ@%)s heated with sodi um
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O\ ,O\/o O\/U\ JV
O O
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tol yl oxazole (A, Zl atkov, P., Peikov, J.,

Rodri guez- Al varez, N., Danchev, 1., N kolova, J.,

Mt kov, Eur.J.Med. Chem Chim Ther. (2000) 35(10), 941 -
948). 15 The follow ng building blocks are obtained in
anal ogy to the synthesis fromthe precursors depicted
in Table I11: Table I11: 3336 Ketone Al dehyde No.
Product (Precursor 1) (Precursor 2) -pl O- O 2p
N 3\1/\VO O/ ON4/ 1 F OFgFiO/ FpD

IsoprdpyP(1 R3S )-H(tetkiRydropyran-2-yloxy)cyclohexanecarboxylate

DH

5
TsOH ‘ .
_ Chiral C?-i(::CIZ Q Chiral
_.._...-.-.’ O
' 0 : 0

5 20.0 g of isopropyl (1R,3S)-3-hydroxycyclohexanecarboxylate and 9.94 g of
dihydropyran are dissolved in 100 mi of dichloromethane and, at room temperature
(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,3S)-3-hydroxycyclohexanecarboxylate is described in:
L. Fonteneau, S.Rosa, D. Buisson, Tetrahedron: Asymmetry (2002), 13(6), 579-585.

15 1H-NMR (500 MHz, DMSO): 6 = 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-yloxy)cyclohexylJmethanol
20 '
LiAIH,

Chiral |
Q THF Chiral
O ———
0" o \[/ QO,Q\/O
| o

47 g of isopropyl (1 R;SS)-S-(tetrahydropyran-2-yioxy)cyc!ohexanecarboxylafe 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 ml of ethyl acetate and
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15

OO = OO A

O~0/ i0 O35 Exanple 1 2-{(1

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

y] cycl ohexyl met hoxy} - 2- met hyl propi onic acid DHP TsCH

Chiral LiAIHA . Chiral CH2A'2 THE Ol 0 OO0 NaH

(50%9 PhCH3 Chiral NBu4dHSO4 a ~ Chiral NBu4l o OOO

0 OO O Br 1.LDA Mel, THE3Chiral Chiral 2. LDA TsOH

Mel, THEOiPrOH ~O a .-1
subsequently 55.6 g of sodium hydroxide, dissolved in 62.6 ml of water, are added.
Then 50 ml 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
completely precipitated with MTBE and filtered off. Removal of the solvent by
distillation results in 34 g of [(1R, 38)-3-tetrahydropyran-2-yloxy)cyclohexyllmethanol

as pale yellow oil.

1H-NMR (500 MHz, DMSOY: § = 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-(tetrahydropyran-2-yloxy)cyclohexyimethoxylacetate

NaOH (50%)
PhCH,

NBu,HSO, Chiral

0 O

0]
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 vigorousrly (KPG paddle stirrer) at 10°C for 8 h. Then MTBE and
water are added, and the phases are separated. The aqueous phase is extracted twice
with MTBE, and the c_ombined organic phases are washed with saturated sodium
chloride solution, dried over magnesium sulfate and concentrated. The residue is
chromatographed on silica gel (heptane/ethyl acetate gradient). This results in 36.4 ¢
of tert-butyl [ R,38)—3-(tetrahydropyran—2-yloxy)cyclohexylmethoxy]acetate and 6.8 g
of [(1 R,3S)—3-(tetréhydropyran-2—yloxy)'cyc'lohexyl]methanoi as pale yellow oils.




OO0OO0OX QG OOXO Chiral NaH, MIBEOp TFAO- O
bN I O- Chiral OO0ONO. 0 O 36 Isopropyl (1

R, 3S) - 3- (tetrahydropyran-2-yl oxy) cycl ohexanecar boxyl at
e DHP TsOH Chiral Chiral CH2C12 O 0 OOO 5 20.0 g
of isopropyl (1 R 3S)-3-hydroxycycl ohexanecar boxyl at e
and 9.94 g of dihydropyran3dre dissolved in 100 nml of
di chl oronet hane and, at roomtenperature (RT),

t ol uenesul foni c acid nonohydrate is added. The
solution is.left to stand overnight at RT and then
sat. sodi um bi carbonate solution is added. The organic

C18HIREE(328. 22 (@t} 3801 (3) Mbed4bi2ce Of) tMHs at C lurtB9.2 (30)

C ate ution and then with water, 10 dried
[MH® O_Q%Fﬁ)@@ ®leoncent r at ed, resulting in 28.0 g of
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i sopropyl (1 R, 3S)-3-
(tetrahydropyran-2-yl oxy) cycl ohexanecar boxyl ate as ‘a
tert-Botyd BrmetHyl-2 (R, §$r)16|ﬂ(eetr$1y(dfopwapﬁeydpky)(:yclohexylmethoxy]—

proplona%e) 3- hydr oxycycl ohexanecar boxyl ate is described in:
1. LDA :
Chiral Mel, THF Chiral

Q&O\AJV&E%FQ«QV%L#

100 ml of a solution of lithium diisopropylamide (2M in THF) are added to a solution of
30 g of tert-butyl [(1R,38)-3-(tetrahydropyran-2-yloxy)cyclohexylmethoxylacetate in
250 mi of THF at —78°C, during which the temperature should 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 cooled
to ~78°C, and 17.1 ml of methyl iodide are added dropwise. The solution is warmed to
—10°C and then saturated ammonium chloride solution and MTBE are added. The
phases are separed, the organic phase is washed with saturated ammonium chloride

solution, the combined aqueous phases are extracted once more with MTBE, and then

‘the combined organic phases are washed with saturated sodium chioride solution,

dried over magnesium sulfate and concentrated. -

- 87 ml of a solution of lithium diisopropylamide (2M in THF) are added to a solution of

25

the residue obtained in this way in 217 mi of THF at —78°C, during which the
temperature should 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 cooled to —78°C, and 14.7 ml of methyl iodide are
added dropwise. The solution is warmed to —10°C and then saturated ammonium
chloride solution and MTBE are édded. The phases are separated; the organic phase

is washed with saturated .amrhonium chloride solution, the combined aqueous phases




L. Fonteneau, S.Rosa, D. Buisson, Tetrahedron:
Asymetry (2002), 13(6), 579-585. 15 1 H NMR (500
MHz, DMSO: S = 4.82-4.92 (m 1 H); 4.61-4.64 and
4.68-4.72 (m 1 H 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 1
H:; 2.04-2.16 (m 1 H, 0,9%92,0 (m 13H); 1.15-1.19
(2d, 6H). [(1 :
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yIoxy)cyclshewlméthttxyﬁﬁ?obmnaﬂe hs yehempilat 0C, 68 nl of et hyl
~acetate and 37 subsequently 55.6 g of sodium

hydr oxi de, dissolved in 62.6 m of water, are added.

A angl ) t I Xt es i4a.
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is theft f||t red. he filtrate i's concentrated,
1.76 (AhehBDp bt @ Hér1 %g%e@“’)um sulfate precipitates; it

is 5 conpletely precipitated wth MIBE and flltered

of f. Renoval of the solvent by distillation results
tert-Butyl 24(1R,88 {31ydroxycyclohexylmethoxy)-2-methylpropionate

- 39)-3-tetrahydropyran-2-yl oxy) cycl ohexyl ] met hanol as
pale yellow oil. 1 H-NI\/R(SOO WHz, DVBO): 5 =

4.67-4.72 (m | I—I)Chﬁa|36 .42 (m. 1 H,; 3.73-3. 81 ( MChiral
1 H; 4Q 3.44-3.5 H); T30H7-3. 44 (n

@Qle- (m oH) : B 2. 04 OB - 1. 75 ( /k
L . 640 1.32-+5%>(m 4k L
O (mO2H) 0.%7- ?%LZ% . tert-ButyW [(T R %

3S) - 3- (t et rahydr opyr an- 2-yl oxy) cycl ohexyl net hoxy] acet a

te NaOH (50% PhCH3

29 g of tert-butyl 2-methyl-2-[(1R,3S)-3-(tetrahydropyran-2-yloxy)cyclohexylmethoxy]-
propionate are dissolved in 150 ml of isopropanol, and 2.3 g of toluenesulfonic acid
monohydrate are added. After the toluenesulfonic acid has completely dissolved, 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 extracted with MTBE, and the combined organic
phases are dried over magnesium sulfate and concentrated. The residue is
chromatographed on silica gel with heptane/ethyl acetate 3:1, resulting in 13.8 g of
tert-butyl 2-((1R,38)-3-hydroxycyclohexylmethoxy)-2-methylpropionate 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,35)-3-{5-ethyl-2-(3-methoxyphenyl)joxazol-4-ylmethoxy]-

- cyclohexylmethoxy}-2-methylpropionate




NBu4HSO4 Chiral a Chiral NBu4l a O04 OBr 15 34 g

of [(1

R, 3S) - 3- (t et rahydr opyr an- 2-yl oxy) cycl ohexyl ] net hanol ,

100 g of tert-butyl bronbacetate, 16.2 g of

t et rabut yl ammoni um bi sul fate and 5.9 g of :

t et rabut yl anmoni um i odi de a#@ di ssolved in 250 m of
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63.5 g of sodium hydroxide in 80 m of water is added,
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RifoRiih MTBS to qu@NEEﬂQEn ©888.rMg bf sdfiutChydride (60%
329 (3) %.245.2&00) [ -c5H801,_19.2(55(ﬁ [M
by welight in aBrsal oil),in-10. maHeTBEs Aftengasevplution aegres.-B13 mg of

o5 RO a0 B Ay By o, e
the sukpiBbiohE hagfed. under reflux overnight. Ethyl acetate (MTBE can also be
used) is added to the reaction mixture, and the mixture is washed with water and
saturated sodium chioride solution, dried over magnesium sulfate and concentrated.
The residue is chromatographed on silica gel (heptane/ethyl acetate gradient),
resulting in 323 mg of tert-butyl 2-{(1 R,38)-3-[5—ethy]-2-(3-methoxypheny[)oxazol-4-
ylmethoxy]cyclohexylmethoxy}-2-methylpropionate as yellow oil.

C28H41NOB (487.64): LCMS (ESI): 488.41 [MH"].

2-{(1 R,BS)-3-[5-ethyl-2-(3-méthoxyphenyl)oxazol-4-y|methoxy]cycloh exylmethoxy}-
2-methylpropionic acid

/ Chiral / Chiral
Q ! O O o]
@\{/Nﬁo/[ ]\ ,O%LO/k\ TFA @\(/NKO/[ j\ ,OX\LO
(@] 8]

300 mg of tert-butyl 2-{(1 R,38)-3-[5-ethyl-2-(3-methoxyphenyl)oxazol-4-yimethoxy]-
cyc!ohexy!methoxy}-z-methylpropionate are left to stand in 1 mi of trifluoroacetic acid
at RT overnight. The solution is cdmpletely evaporated, water is added to the residue,
and the pH is adjusted to 3 with sodium bicarbonate solution. The solution is extracted




O00OOOO0 10 100 m of a solution of lithium

di i sopropylamde (2Min THF) are added to a sol ution

of 30 g of tert-butyl [(1

R, 35) - 3-(tetrahydropyran-2-yl oxy) cycl ohexy[mst hoxy] ace

tate in 250 m of THF at -78C, during which the

t enperature should not ri se4hbove -55C. - The sol ution

is stirred at this tenperature for 10 min and then

warnmed to -10C and stirred at this tenperature for a
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combi ned aqueous phases are extracted once nore with
5 yellowmesi). and then the combined organic phases are washed
with saturated sodium chloride solution, 20 dried over
magnesi um sul fate and concentrated. 87 m of a
C24H3GN@G 31053 )t LCMSJ(ESI!)JmMW%m de (2Min THF) are
added to a solution of the residue obtained in this
way in 217 ml of THF at -78C, during which the
tenperature should not rise above -55C. The sol ution
i's stirred at this tenperature for 10 mn and then
10 Exampden®d to -10C and stirred at this tenperature for a

e ] [ [ | Ut j ain
b G U b T R e v
- methyasidpebris apii se. The solution is warnmed to -10C and
then saturated ammoni um chloride solution and MIBE
are added. The phases are separated, the organic phase
~is washed with saturated ammgpigm chl ori de sol ution,
conmbi ned .aqueous phases 39 are extracted once
i and thenyt he conbi ned organi c phases
h.sat@r at sodi um chl ori de. sol ution,
fat® and concentrated,
ting in 29 g of fert-butyl 2-methyl-2-[(1
, 3S) - 3- (t et rahydropyr an- 2-
oxy) cycl ohexyl net hoxy] propi onate as yellowoil. 5 1
NVR (500 MHz, DMSO): S = 4.68-4.72 (m 1 H); '
.74-3.80 (m 1 H); 3.44-3.53 (m

15
2-[(1R,38)-3-(5-Ethyl-2-p-tolyloxazol-4-ylmethoxy)cyclohexylmethoxyl-2-
methylpropionic acid is obtained in analogy to Examp!é 1 from tert-butyl 2-((1R,35)-3~
hydroxycyclohexylmethoxy)-2-methylpropionate énd 4-iodomethyl-5-ethyl-2-p-
tolyloxazole.

20
C24H33NO5 (415.24): LCMS (ESI): 416.39 [MH"].




1 H; 3.38-3.44 (m 1 H; 3.13-3.17 (m 1 H);
3.06-3.12 (m 1 H; 1.70-2.06 (m 2H); 0.73- 1.76 (m
13H); 1.42 (s, 9H), 1.27 (s, 6H). 10 tert-Butyl 2-((1
R, 3S) - 3- hydr oxycycl ohexyl met hoxy) - 2- met hyl pr opi onat e
Chiral TsOH Chiral nn O iPrOH O 0~0~0 OO O 29 g of
tert-butyl 2-methyl-2-[(1 42
R, 3S) - 3- (t et rahydr opyr an- 2-yl oxy) cycl ohexyl met hoxy] -
15 propionate are dissolved in 150 ml of isopropanol,
Exanilé 32. 3 g of toluenesulfonic acid nonohydrate are
After the toluenesul fonic acid has_conpl ete

added. > |y

2-{(1RIBSI G Ipeldthyt- Rd4-isehuiylpbanylsoxazal-4-y¥mathexylgustionexylmathoxy}-2-
- j xed with saturated sodi um bi carbonate

n“ﬂhgﬁﬁﬁé$@§a§Wd partly concentrated. The residue is taken

up MIBE/ water, the phases are separated, the aqueous

phase is extracted with MIBE, a g_the combi ned organic
ses are dried over nmagnest Kalsul fate and
ey residue i3 chromat ographed on
ept ane/ et hiyl acetate 3:1, resulting

[ s QL <

F§3§) 3- hy@r oxycycl ohex th(éxy) - 2-. met hyl pr opi onat e
asyyeNlow oi | . C15H2804 (272.20); MS (Cl+): 273.4

24) [MH], 217.2 (100) [ M- C4HB], 199 (18), 25 113

9). tert-Butyl 2-{(I
S)-3-[5-ethyl -2-(3-nmet hoxyphenyl ) oxazol - 4-yl met hoxy
t cycl ohexyl met hoxy} - 2-met hyl propi onate 40 Chiral

Chiral 00 1O NaR MIBE O-0 0O-~ 04/ \ _ 0 O1J O
200 mg of tert-butyl 2-((1 R 3S)-3-hyd roxycycl oh
exyl nethoxy)-2-nethyl p ropion ate are

2-{(1R,38)-3-[5-Ethyl-2-(4-isobutylphenyl)oxazol-4-ylmethoxy]cyclohexylmethoxy}-2-
methylpropionic acid is obtained in analogy to Example 1 from tert-butyl 2-((1R,3S)-3-
hydroxycyclohexylmethoxy)-2-methylpropionate and 4-iodomethyl-5-ethyl-2-(4-

10 isobutylphenyl)oxazole.

C27H39NO5 (457.28): LCMS (ESI): 458.43 [MH"].
.-_15- Example 4

2-{(1R,38)-3~(5-Ethyl-2-(napth-2-yi)oxazol-4-ylmethoxy]cyclohexylmethoxy}-2-

methylpropionic acid




added dropw se as solution in MIBE to a suspension of
65 ng of sodium hydride (60% by weight in mneral

oi'l) in 10 mM of MIBE. After gas evol ution ceases, 503
ng of 5

4-i odonet hyl - 5- et hyl - 2- ( 3- net hoxyphenyl ) oxazol e are
added as solution in MIBE, 4hd the suspension is

heat ed under reflux overnight. Ethyl acetate (MIBE can

~also be wused) is added to the reaction m xture, and
the m xture is washed with i@l and saturated sodi um
chyoride so kon, dri eg) over magnesium sul fate and
cohcentrate he residue is chromatographed on
SHRG ' qacetat'e gradient), 10
S| tert-butyl 2-{(1
39y - 3-[ 5- et hyl - 2- (3- net hoxyphenyl ) oxazol - 4-
- {| met hoxy] cycl ohexyl net hoxy} - 2- net hyl propi onate as
el l ow oil. C28HA1NO6 (487.64): LCMS (ESI): 488.41
]. 15 2-{(1 _
R, 3S) - 3-[ 5- et hyl - 2- ( 3- net hoxyphenyl ) oxazol - 4-yl met hoxy
ycI ohexyl met hoxy}- 2-net hyl propionic acid Chiral /
Chiral / O0O0O0 yl I~ TFA c00 20 300 ng of
tert-butyl 2-{(1
R, 3S) - 3-[ 5- et hyl - 2- ( 3- met hoxyphenyl ) oxazol - 4- yl met hoxy
2-{(1R 3sy et[gt@tﬁyl QE%M}SMM}Z ?)d@zﬁlﬁhmrﬂ@tmﬁkﬁclahexj/lﬁ'fdthtbxy} 2~
in 1l trifluoroacetic acid
methwm@pmrmacldmebf@m&ﬁ NonalegystonBxampley! foayisrwy 2-(1R,38)-3-
i -
5 nyaro R ol o BRI e R TR o d S B Moty
_y|)oggggcn@ct ed 41 wth ethyl acetate, and the organic
‘phase is washed twice with water, dried over .
magnesi um sul fat e and concentr at ed. The residue is
qﬁa{ r g6 :
CZYH?gN ?’gn%tahane/ mg%‘ba 4? Mﬁ;]ht), resulting in 256
: ng of 2-{(1 R 3S)-3-[5- ethyl-2-(3-
nmet hoxyphenyl ) oxazol - 4- yl net hoxy] cycl ohexyl net hoxy} - 2-
10 nmet hyl propionic acid as 5 yellow resin. C24H33NO6
Exanﬁo‘fé”s- 53): LCMS (ESI): 432.1 [ MH].
2-{(1R,3S)-3-[5-Ethyl-2-(3-trifluoromethylphenyi)oxazol-4-ylmethoxy]cyclo-
- hexylmethoxy}-2-methylpropionic acid

Chiral

O,

15

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




10 Exanple 2 2-[(1
R, 3S) - 3- (5- Et hyl - 2- p-t ol yl oxazol - 4-yl net hoxy) cycl ohexy
‘| met hoxy] -2- methyl propionic acid Chiral O OOO N
15 2-[(1
R, 3S) - 3- (5- Et hyl - 2- p-t ol yl oxazol - 4-yl met hoxy) cycl ohexy
| met hoxy] -2- net hyl propioni€4acid is obtained in
anal ogy to Exanple 1 fromtert-butyl 2-((1 R, 3S)-3-
hydr oxycycl ohexyl met hoxy) - 2- nethylpropionate and
T BoheRylfrethddyy2omatnisropPateditd SNGhyi-4-
butyl 21&1@99}381]%1(1 &(ﬁg ) : 416 393? mnyr pExarrpl e 3 d
iodommtiylL-( -tnﬂuoromethylphenyl)oxazole :
R, 39) - 3 [ 5- Ethyl - 2- (4-i sobut yl phenyl ) - oxazol - 4-yl et ho
xy] cycl ohexyl nmet hoxy}-2- net hyl pr op| onic acid Chiral
C24HBOF3N08 ({@6@2@ ): NCMS2HRIY: 470. 20 [MH".
R, 3S) - 3-[ 5- Et hyl - 2- (4-i sobut yl phenyl ) oxazol - 4-yl net hox
5 y]cycl ohexyl net hoxy}-2- nethyl propionic acid is ,
obtained in analogy to Exanple 1 fromtert-butyl 2-((1
R, 3S) - 3- hydroxycycl ohexyl net hoxy) - 2- met hyl pr opi onat e
Examgdel 64- i odonet hyl - 5-et hyl - 2- (4 10

2-{(1 Fi%g?—%t-[%l-@tn nﬁ’ l()f ?sxo%zrgpy phenyljoxazol- 4—y|methoxy]cyclohexylmethoxy} -2-

methylpropionic acid

10
/Q\/ O
oo
O ®)]

Chiral

2-{(1 R,BS)-3-[5-Ethy|—2-(4—isopropyiphenyl)oxazo!—4-ylmethoky]cyclohexylmethoxy}-2-
methylpropionic acid is obtained in analogy to Example 1 from tert-buty! 2-((1 R,35)-3-
- 15 hydroxycyclohexylmet_hoxy)-z-methylpropionate and 5-ethyl-4-iodomethyl-2-(4-

isopropylphenyljoxazole.
C26H37NO5 (443.27): LCMS (ESI): 488.72 [M+HCOO].

20 Example 7
2-Methyi-2-{(1R,3S)-3-[5-methyi-2- (naphth-2—y|)oxazol -4- y[methoxy]cyclo~

hexylmethoxy}proplomc acid



C27H39NOG (457.28): LCVMB (ESI): 458.43 [MH#]. 15
Exanple 4 2-{(I :
R, 3S) - 3- (5- Et hyl - 2- (napt h- 2-yl ) oxazol - 4- yl net hoxy] cycl
ohexyl met hoxy}-2- nethyl propionic acid 43 Chiral OO .
00O N2-{(1
R, 3S) - 3-[ 5- Et hyl - 2- (napht h-25 yl ) oxazol - 4- yl met hoxy] cyc
| ohexyl met hoxy}-2- methyl propionic acid is obtained in
anal ogy to Exanple | fromtert-butyl 2-((1 R 3S)-3- 5
hydr oxycycl ohexyl met hoxy) - 2- m&tnlyil pr opi onat e and
5- et hyl - 4-i oderretqyl - 2- ( napht hyl - 2-yl ) oxazol e.

: L8I\/5_(ESI) 452.19 [MH]. 10

_ 0 -
- [ 5- Et hyl - 2- (3-tA Nf | uor onet hyl phenyl ) oxazol - 4-y
] cycl o- hexyl met hoxy} - 2- net hyl propi onic acid
O\ OOO-N FF 15 F 2-{(1
-3-[5-Ethyl-2-(3-trifluoromnethyl phenyl)oxazol -4-y
oxy] cycl o- hexyl net hoxy} - 2- net hyl propi oni c aci d
obtained in analogy to Exanple 1 fromtent 44

2-Methyl-2-{(1R,38)-3-[5-methyl-2-(naphth-2-yl)oxazol-4-ylmethoxy]cyclo-
hexylmethoxy}propionic acid is obtained in analogy to Example 1 from tert-butyl 2-

5 ((1R,3S)-3-hydroxycyclohexylmethoxy)-2-methylpropionate and 5-methyl-4-
iodomethyl-2-(naphth-2-yljoxazole.

C26H31NO5 (437.22): LCMS (ESI): 438.17 [MH"].

10

. Example 8
2-{cis-3-[5-Isopropyl-2-(3-methoxyphenyl)oxazol-4-ylmethoxyjcyclohexylmethoxy}-2-
methylpropionic acid

O
SN O
o o 0
=N
O
15 /

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




butyl 2-((1 -
R, 3S) - 3- hydr oxycycl ohexyl met hoxy) - 2- net hyl pr opi onat e
and 5-ethyl-4- iod o nethyl-2-(3-t riff uoro meth
yl p h e nyl )oxazo | e. C24H30F3NGb (469.21): LCMS
(ESI): 470.20-[MH#]. 5 Exanple 6 2-{(1 '

R, 3S) - 3-[ 5- Et hyl - 2- (4-i sopr éfyl phenyl ) oxazol - 4-yl net ho
xy] cycl ohexyl met hoxy} - 2- met hyl propi onic acid 10
Chiral OOOOO N 2-{(1

racen%c:i@t &T%@ élzlhyardx?vcg @ﬁé)%ﬂMbﬂhﬁ@)(—Q)@éWf@ﬁiO%@éﬂ@&

xy] cycl ex | met hox nmet'hyl propionic acid is
|odormihurr21—é@met oxathegy &Isgnmml@azolﬁ omtert-butyl 2-((1

R, 3S)-3- 15

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

C25HBINDE (445 25 QOMSYES B: 446.27 MBI Rpy| phenyl ) oxazol e,
C26H37NCo (443. 27): LCI\/IS (ESI): 488.72 [ MFHCOQ]. 20
Exanple 7 2-Methyl-2-{(1
R, 3S) - 3-[ 5- net hyl - 2- (napht h- 2-yl ) oxazol - 4- yl met hoxy] cy
cl o- hexyl net hoxy}propionic acid 45 Chiral 0 OGO Oy O

Example® Met hyl - 2-{ (1

2R RSN B ORET by P I BeSH el r GRS 1
-hexyi%&%—iﬁiemb%nkéélgmtent butyl 2-

Chiral

2-{(1R,38)-3-[5-Isopropyl-2-(3-methoxyphenyl)oxazol-4-ylmethoxylcyclo-
hexylmethoxy}-2-methylpropionic acid is obtained in analogy to Example 1 from tert-
butyl 2-((1R,38)-3-hydroxycyclohexylmethoxy)-2-methylpropionate and 4-iodomethyl-
2-(3-methoxyphenyl)-5-isopropyloxazole.

C25H35N0O6 (445.25): LCMS (ESI): 446.27 [MH"].

Example 10
tert-Butyl 2 -methyl-2- [(1R 38)-3- (tetrahydropyran 2-yloxy)cyclohexy!methoxy]pent—

4-encate




10

15

- 20

5 ((1

R, 3S) - 3- hydr oxycycl ohexyl nmet hoxy) - 2- net hyl pr opi onat e
and 5-nmet hyl -4- iodonethyl-2-(na p hth-2-yl)oxazol e.
C26H31 NO5 (437.22): LCVS (ESI): 438.17 [MQ. 10
Exanpl e 8 . '
2-{cis-3-[5-1sopropyl - 2- ( 3- et hoxyphenyl ) oxazol - 4-yl
nmet hoxy] cycl ohexyl met hoxy}-2- nethyl propionic acid O
Q:D-,~00 O N 0 15 Racemc

2-{cis-3-[5-isopropyl - 2- (3 aeahoxyphenyl ) oxazol - 4-yl ne
t hoxy] cycl o- hexyl met hoxy}Mé;Thet hyl propi onic acid is
obt ai ned in anal ogy to ExahpPaTHFfrom 46 raceric

. 2. (c. " 3- hyd ro%y'd’}'i@w%ex | /@\/ -0
! - |0T1—at‘e—aTT’d 4 ®) O,%

O’ o@ome yl >2- lch yphenyl ) - 5-i sopr 8pyl Bxazol
C25H35N06 (445 25) LCMS (ESI): 446.27 [MWH]. 5
Exanple 9 2-
R, 38)-3-[5 Isopropyl 2- (3- met hoxyphenyl ) oxazol - 4-yl net \
hoxy] cycl o- hexyl nmet hoxy} - 2- net hyl propi onic acid 10
Chiral 0 O 0~0
tert-Butyl 2-methyl-2-[(1R,38)-3-(tetrahydropyran-2-yloxy)cyclohexylmethoxy]pent-

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

3-(tetrahydropyran-2-yloxy)cyclohexylmethoxylacetate, methyl iodide, allyl bromide
and lithium diisopropylamide in analogy to the synthesis of tert-butyl 2-methyl-2-
[(1R,38)-3-(tetrahydropyran-2-yloxy)cyclohexylmethoxy]propionate in Example 1.

1H-NMR (500 MHz, DMSO): § = 5.65-5.76 (m, 1H), 5.04-5.13 (m, 2H), 4.68-4.72 (m,
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, OH);
1.22 (s, 3H).

tert-Butyl 2-{(1 R,SS)-3-hydroxycyclohexyimethoxy)—2-methylpent—4-enoate

TsOH H,0O

tert-Butyl 2-((1R,38)-3-hydroxycyclohexylmethoxy)-2-methylpent-4-enoate is obtained
as a mixture of two diastereomers from tei‘t-butyl 2-methyl-2-[(1R,3S)-3-
(tetrahydropyran-2-yloxy)cyclohexylmethoxylpent-4-enoate and toluenesulfonic acid
monohydrate in analogy to the synthesis of tert-butyl 2-((1R,3S5)-3-
hydroxycyclohexylmethoxy)-2-methylpropionate 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);




NO 2-{(1

" R 3S)-3-[5-1sopropyl -2-(3-nmet hoxyphenyl ) oxazol - 4-yl net
hoxy] cycl o- hexyl met hoxy}-2-methyl prop ionic acid is
obtained in analogy to Exanple | fromtert 15 butyl
2-((1 R 3S)-3-hyd roxycycl oh exyl methoxy)-2-nethyl
pro pionate and 4-i odonet hy#8
2- ( 3- net hoxyphenyl ) - 5-i sopropyl oxazol e. C25H35N06
(445.25): LCVS (ESI): 446.27 [MH]. 20 Exanple 10

1.55- Wogrer—?l 1 2705y, 2HD(3.95-1.06 (m, 1H), 0.71-0.86 (m, 2H); 1.41 (s,
t et rahydr opyran- 2-yl oxy) cycl ohexyl net hoxy] pen

- 9H); 12243&kdn)ate 47 1. LDA MI,THF 2. LDA THF Allyl

bromide OO O OA-- O0OO0OQO tert-Butyl 2-nethyl-2-[(1
R, 3S) - 3- (t et rahydr opyr an- 2-yl oxy) cycl ohexyl nmet hoxy] pen

tert-Blityl 2-(€1R,3589-3Hsydrokydycktheagimethvxya-metiylpentanoate

di astereoners. fromtert-butyl [(1 R 3S) 5
3- (tetrahydropyran-2:yl oxy) cycl ohexyl net hoxy] acet at e,
et hyl i odi de, ~al | yl PB{©OiP4s” and hi um
sopr opyIOam' eink gy to th t hesi s

= 3- € et Cahydr opyr an- 2-yl ox?/) cycl ohexyl t hBx ]pro
ionate‘/in Exanple 1. 1 H NWR (500 MHz, 5
5.65-5. 76 (m 1 H), 5.04-5.13 (m 2H), 4.68%4.72 (m
101H) 73-3.80 (m 1 H); 344353(m 1H),

3. 38- %( 1)};% 3.06-3.23 (m 2H); 55-
2. 4g ggf—l;ert—lzutglzz 15538 Wowcydo]gegdn\qﬁﬁm)g%’z m@thyga@t-fleenoate are

dlsscﬂ%g(tl rﬁgl)ml oyt GRetatthing, l}n@e%' dreargd atrdosbhe4h¥n autoclave, a
spatuld t3Spf Bd /Ay tingk)ie yeldeieXié metduinge) is 2hane flngherbwith 4Hocaodthe

' p

‘ e . :
solution is stirred with an Hz pressure of 3 bar at RT overnight. The catalyst is then

10

15

20

filtered off through Celite, and the filtrate is concentrated, resulting in 2.3 g of tert-butyl
2-((1R,38)-3-hydroxycyclohexyimethoxy)-2-methylpentanoate as a mixture of two

diastereomers as pale yellow oil.

C17H3204 (300.44); MS (Cl+): 301.5 (24) [MH], 245.4 (100) [MH* — C4H8], 227 (18),
113 (58). |

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

cyclohexylmethoxy}-2-methylpentanoate
/O\/ 7?‘\ JV NaH, MTBE o © o’g

b d

tert-Butyl 2-{(1R,38 )-3~[5-ethyl-2-(3-methoxyphenyl)oxazol—4-ylmethoxy]-
cyclohexylmethoxy}-2-methylpentanoate is obtained as a mixture of two diastereomers




TSOHH20Ts 0 0~ OOHOOOO 15 tert-Butyl 2-((1

R, 35) - 3- hydr oxycycl ohexyl met hoxy) - 2- met hyl pent - 4- enoat

e is obtained as a mxture of two diastereoners from

tert-butyl 2-nethyl-2-[(1 R 3S)-3-

(tetrahydropyran-2-yl oxy) cycl ohexyl met hoxy] pent - 4- enoa

te and tol uenesul fonic aci d49nonohyd rate in anal ogy

to the synthesis of tert-butyl 2-((1 R 3S)-3 20

hydr oxycycl ohexyl met hoxy) - 2- met hyl propi onate in
from @@W&PZ-& Ré?;S%B‘Wd(f&@Qbeﬁex e @ox m2—m§ﬂ'@ﬁ:r&u§rﬁ)a(tmand tert-
butyl 4- lq@@mew Grathyl- 2H§3 rrrsaﬂmf@cy@hzoylowazg n amammtozme @¥nthesis of

ert ot 35t 2 medfgphiofi Bt
cycloﬁé%ilr)ﬂethbxﬂr}l-%rﬁethy&irbploﬂ:at%Zn(EScan%Hb1 tert-Butyl 2-((1
3- hydr oxycycl ohexyl met hoxy) - 2- net hyl pent anoat e

H2 Pd/C(10% EtQAc O O 0 04 ooc} 5 2.4 g of

CBOI_FI%%%@@% %2 x;@&scl(E%gxywm 0xy) - 2- et hyl pent - 4- enoat
: e are dissolved in 15 nm of ethyl acetate and, under
2-4(1RgBE L Bo 2 Gbeho P I ser e e eyt Epeletion -

-metividenthoi@adigt he soI ution is stirred wwth an H2_
2 M:Yé;ésure o 3 bar at RT overnight. The catal yst is

then 10 ered off through Celite, and th Itrateo
i's conce tedy r su/k\lnng,n 2.3 g of tert
o)

A N
\ = \
O \0

2-{(1 R,38)-3-[5—Ethyl-2-(3-methoxyphenyl)oxazol~4-y|rﬁethoxy]cycloh exylmet_hoxy}-
2-methylpentanoic acid is obtained as a mixture of two diastereomers from tert-butyl
2-((1 R,SS)—3—hydroxycyclohexylmethoxy)—z-methylpentanoate and trifluoroacetic acid
in analogy to the synthesis of 2-{(1 R,38)-3—[5—ethyl-2-(3-methoxyphenyl)oxazo]—

10

15 4-ylmethoxy]cyclohexylmethoxy}-2-methylpropionic acid in Example 1.

C26H37NOB (459.26); LCMS (ESI): 459.58 [MH"].

20 Example 11
2-(1R,38)-3-(5-Ethyl-2-p-tolyloxazol-4-ylmethoxy)cyclohexyimethoxyl-2-methyi-

~ pentanoic acid



2-((1

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

as a mxture of two diastereoners as pale yellow oil.

C17H3204 (300.44); M5 (C+): 301.5 (24) [MH], 245.4

(100) [MH- CAHB], 227 (18), 15 113 (58). tert-Butyl
2-{(1 50 -

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

]- cycl ohexyl methoxy}-2-nmethyl pentanoate 0 O N@H,

00O Q~~0 04 \J O 0~ C 20 tert-Butyl 2-{(1

xyphenyl ) oxazol - 4-yl met hoxy
hyl pent anoate i s obtai ned
gners 49 fromtert-butyl

| met hoxy) - 2- net hyl pent anoat e

i odonet hyl - 5- et hyl - 2/ (' 3- net hoxyphenyl ) oxazol e in
aI ogy to the synthesis of tert-butyl 2-{(1

R/ 3S) - 3-[ 5- et hyl - 2- (3- net hoxyphenyl ) oxazol - 4-yi met hoxy
]- cycl ohexyl net hoxy}-2-net hyl propionate in Exanpl e
1. 5 C30H45NO6 (515.32): LCMS (ESI): 516.41 [ MHQ] .

(RS- G ROV RIP YR pzok et piohonimetiont - o,

2-methgipehtameicyhoie ihobitajned?asratrhixtyve of fno dzséeredmors oo tert-butyl

2-((1 i‘\’qgé)-s:rh':yér&y(gycllslhgrxylnowetl%gxyS-Z-methylpentanoate and 4-iodomethyl-5-
5 ethyl-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-Ethyl-2-(4-isobutylphenylJoxazol-4-yimethoxylcyclohexylmethoxy}-
2-methylpentanoic acid

2-{(1R,38)-3-[5-Ethyl-2-(4-isobutylphenyl)oxazol-4-ylmethoxylcyclohexylmethoxy}-

" 15 2-methylpentanoic acid is obtained as a mixfure of two diastereomers from tert-butyl
' 2-((1R,38)-3-hydroxycyclohexylmethoxy)-2-methylpentanoate and 4-iodomethyi-
5-ethyl-2-(4-isobutylphenyl)oxazole in analogy to Example 10.




2-{(1
R, 3S) - 3-[ 5- Et hyl - 2- ( 3- net hoxyphenyl ) oxazol - 4- yl met hoxy
] cycl ohexyl net hoxy}- 2-net hyl pentanoic acid is
obtained as a m xture of two diastereonmers from
tert-butyl 2-((1
R, 3S) - 3- hydr oxycycl ohexyl nethoxy) - 2- net hyl pent anoat e
and trifluoroacetic acid in analogy to the synthesis
of 2-{(1 R 3S)-3-[5-ethyl-2-(3-nmethoxyphenyl)oxazol 15
@@gﬁﬂ]CMQ TS P H nethylproplonlc acid
ngH?ﬁNE§§HD|e ﬁ§MKC6 (459. LCVMB (ESI): 459.58
[MHO . 20 Exanple 11 2-[(1
R, 3S) - 3- (5- Et hyl - 2- p-t ol yl oxazol - 4-yl met hoxy) cycl ohexy
Inethoxy]-2-nethy|- pentanoic acid 50 0 OO OO N
¢a3

5 2-{(1R, asamgét%yéé%émyhgeiqi’cg%?%éﬁ‘é/@'néﬁab&'vﬁ% U
2-me@|§éﬁf%\_oﬁé%&30 di astereonmers fromtert-butyl 2-((1

roxycycl ohexyl met hoxy) - 2- met hyl pent anoat e
- 4- i odonet ky -5 5 ethyl -2-p-tol yl oxazol e i n anal ogy

6H37N050(443 27): LCMB (ESI): 488.53

obu @l phenyl ) oxazol - 4- yl net hox
t hyl pentanoic acid 0 0 0 O

. (1 ,
' R, 3S) - 3-[ 5- Et hyl - 2- (4-i50butyl phenyl ) oxazol - 4-yl met hox
cycl ohexyl met hoxy}- 45 2-nethyl pentanoic acid is

¢

tained as a m xture of two diastereoners. from
IIrt-butyl

- 2-{(1R,38)-3-[5-Ethyl-2-(naphth-2-yl)oxazol-4-ylmethoxy]cyclohexyimethoxy}-
10 2-methylpentanoic acid is obtained as a mixture of two diaster_eomers from tert-butyl
| 2-((1R,3S)-3-hydroxycyclohexylmethoxy)-2-methylpentanoate and 5-ethyl-4-
iodomethyl-2-(naphth-2-yl))oxazole in analogy to Example 10. |

C29H37NO5 (479.27): LCMS (ESI): 524.52 [M+HCOO].
15 |

-~ Example 14

2-{(1R,38)-3-[5-Ethyl-2-(4-iso propylphenyl)oxaiol-4-y[methoxy)cyclohexyimethoxy]—
- 2-methylpentanoic acid

20




S 2-((1 |
R, 3S) - 3- hydr oxycycl ohexyl nmet hoxy) - 2- net hyl pent anoat e
and 4-iodonet hyl - 5-ethyl -2-(4-isobutyl phenyl) oxazol e
in anal ogy to Exanple 10. 51 C29H43NCH (485.31): LCVB
(ESI): 485.49 [M+]. Exanple 13 5 2-{(1
R, 3S) - 3-[ 5- Et hyl - 2- (napht h- 22yl ) oxazol - 4- yl net hoxy] cyc
| ohexyl nmet hoxy}- 2-met hyl pentanoic acid O OO OO ~N
2-{(1

2- {(1F83§§‘z)a 13- E@nﬁﬁﬂ%&llscgyréﬁﬂphérﬁylﬂ)mlzéamﬁﬁéthéxyjbymblhmwmeﬂmxy} |
ohex nmet hyl pentanoic acid is ob
2- metaylp§n¥ﬁnWQa666$ oblained as adnbiecs twe giasteepmsis %{Pm tert-butyl

2 RS -y BHaS RS M PR ey eonianosio and ety
|odorrmﬁyl5}—€4 &wacﬂaylpmmmkmdleﬂ}énapgym Examp)mmzol e in
. anal ogy to Exanple 10. C29H37NCb (479.27): LCVS (ESI):
524.52 [ MFHCOO. 15 Exanple 14 2-{(1

0291-187;3@5@13% th@M}@;{é? J@PSQ Lplesiy ) oxazol - 4- yI met ho
p

Ipenta oic acid O NOO
20 52 2-{(1 '

R, 3S) - 3-[ 5- Et hyl - 2- (4-i sopropyl phenyl ) oxazol - 4-yi net ho
xy] cycl ohexyl net hoxy}- 2-nmethyl pentanoic acid is
Exa“ﬁﬁéqgned as a mxture of two diastereoners from
ert-but

10 2-MetRyBB (1R, éW*Bdﬁy’d?mbeéR?Wibt%ﬁ&%a@J -fetmethsedt-anoat e

cycloqa%?/gﬁgﬁggé pteﬁtaéi?i%%@t hyl - 2- (4- i sopr opyl phenyl ) oxazol e

15 2-Methyl-2-{{1R,38)-3-[5-methyl-2-(naphth-2-yl)oxazol-4-ylmethoxy]-
cyciohexylmethoxy}pentanoic acid is obtained as a mixture of two diastereomers from
tért-butyl 2-((1R,38)-3-hydroxycyclohexylmethoxy}-2-methylpentanoate and 5-methyl:
4-iodomethyl-2-(naphth-2-yl)oxazole in analogy to Exampie 10. |

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




5 C29H37NCB (479.27): LCMS (ESI): 524.52 [ MrtHCOQ .

Exanple 15 10 2-Methyl -2-{(1 _

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

cycl ohexyl met hoxy} pentanoic acid O O-"O O O ~N 15

2-Methyl -2-{(1 '

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

cycl ohexyl net hoxy} pentanoic acid is obtained as a

m xture of two diastereonmers from tert-butyl 2-((1
xanﬁ;g,é‘p}; 3- hydr oxycycl ohexyl net hoxy) - 2- net hyl pent anoat e

and 5- methgl - 4- |odometh%l - 2- (napht h- 2- él )oxazole in

tert-BatyhR aggthyb3poenph2[(1R.39 Sd:mmmstwy( yoxyIcyctexyl-
10, 57 [ MrHCOO]. 53 Exanple 16 t t But yI
meth@ﬁ?ﬁ’ﬂ&ﬂ?‘ g“’pheLw 2-[(1 e ST Ry

R, 35) - 3- (tetrahydropyrant.2bgl oxy) cycl ohexyl -
nmet hoxy] pr opi onat@h,r 4y LDAVelThiFr al  Mel THF Chiral 2. Chiral

L DA, T B nzy fbro ez ILDBrTbH de ~ 0 00O 5,
tert 2 rret Y bEO-”E ‘ée.L
i~ 2-yToXy) 0 o
cyg’l ohexyl rret hoxy] r opi onat eis obt fnedas a nixtu
of two diastereoners fromtert- butyl [(1 R
3S)-3-(tetrahyd ro pyra n-2-yloxy)cyclo hexyl net
- acetate, nethyl iodide,
5
tert-Butyl 2-methyl-3-phenyl-2-{(1R,38)-3-(tetrahydropyran-2-yloxy)-
cyclohexylmethoxy]propionate is obtained as a mixture of two diastereomers from tert-
butyl [(1R,38)-3-(tetrahydropyran-2-yloxy)cyclohexylmethoxylacetate, methyl iodide,
benzyl bromide and lithium diisopropylamide in analogy to the synthesis of tert-butyl

10 2-methyl-2-[(1R,38)-3-(tetrahydropyran-2-yloxy)cyclohexylmethoxy]propionate in |

Example 1.

C26H4005 (432.29): LCMS (ES!): 450.34 (13) [M*+H20]; 349.25 (22) [M~C5H8O];
293.17 (100) [M-~C5H80-C4H8]. |
15

tert-Butyl 2-{((1R,3S)-3-hydroxycyclohexylmethoxy)-2-methyl-3-phenylpropionate

>l\ TsOH H,0 G?L
Q . 0 MeOH

tert-Butyl 2-((1R,38)-3-hydroxycyclohexylmethoxy)-2-methyl-3-phenylpropionate is
20 obtained as a mixture of two diastereomers from tert-butyl 2-methyl-3-phenyl-

- 2-[(1R,38)-3-(tetrahydropyran-2-yloxy)cyclohexylmethoxy]propionate and




~benzyl bromide and |ithiumdiisopropylam de in anal ogy
to the synthesis of tert-butyl 10 2-nethyl-2-[(1
R, 3S) - 3- (t et rahydropyr an- 2-yl oxy) cycl ohexyl net hoxy] pr o
pionate in Exanple 1. C26H4005 (432.29): LCMs (ESI):
450.34 (13) [M++H2Q; 349.25 (22) [MC5H80]; 293.17
(100) [ M C51-180-C41-18]. 1% tert-Butyl 2-((1
R, 3S) - 3- hydr oxycycl ohexyl met hoxy) - 2- et hyl - 3- phenyl pro
pionate TsOH H2Oo a-0O-~o0 MOH O Op OO tert-Butyl

toluer?esﬁ(féﬁc%%)d FORYAY NS WA RAISY dytmfmmes% oEtehtybutdt DIER,3S)-3-

| propionate is 20 obtained as_a_m xture of two
hydrowwi%lmtboxy)ozﬂneéhylpm%atgngxﬁmples phenyl 2-[(1
R, 35) - 3- (tetrahydropyran-2-yl oxy) cycl ohexy[ met hoxy] pro
pi onate and 54 toluenesulfonic acid rmnohydr ate in

- c21 Hauamwsm)t WS (1) 134916538 [Mer'], 296t4/(10D) (VIH’ R, G&)8R-247.4

10

15

20

rOXécycI ohexyl met hoxy) - 2- met hyl propi onate in
1. C21H3204 (348.23); M5 (O +): 349.6 (38)
[N+H] 293.4 (100) [M+- CAH8], 247.4 5 (18), 113.4
- (19). tert-Butyl 2-{(1
R, 3S) - 3-[ 5- et hyl - 2- ( 3- net hoxyphenyl ) oxazol - 4- yl met hoxy
- Y | et ho -2- thyl - 3- phenyl propi ganate o O
tertBiiy EX RSB e RuRodrany RO R B
[ I'?éng(rﬂl thoxy}-2- meth |3 hen Ipropionate
cyco )83 %} et hy y yFhopxyphenyl ) oxazol - 4-yl met hoxy

- cyclohexylnethoxy} 2- et hyl - 3- phenylproplonate is
talned as a mxture of two

NaH, MTBE
Q
N
@*f [
soll

tert-Butyl 2-{(1R,3S)-3-[5-ethyl-2-(3-methoxyphenyl)oxazoi-4-ylmethoxy]-
cyclohexylmethoxy}-2-methyl-3-phenylpropionate is obtained as a mixture of two
diastereomers from tert-butyl 2-((1R,38)-3-hydroxycyclohexyimethoxy)-2-methyl-
3-phenylpropionate and 4-iodmethyl-5-ethyl-2-(3-methoxyphenyl)oxazole in analogy to
the synthesis of tert-butyl 2-{(1R,3S)-3-[5-ethyl-2-(3-methoxyphenyljoxazol-
4-yimethoxy]cyclohexylmethoxy}-2-methylpfopionate in Example 1.

(18),

C34H45NOS6 (563.32): LCMS (ESI): 564.46 [MH"].

2-{(1R,38)-3-[5-Ethyi-2-(3-methoxyphenyl)oxazol-4-yImethoxy] cyctoheXyImeth@xy}—

~ 2-methyl-3-phenylpropionic acid




diastereoners fromtert-butyl 2-((1

R, 3S) - 3- hydr oxycycl ohexyl net hoxy) - 2- net hyl 15

3- phenyl pr opi onat e and

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

R, 3S) - 3-[ 5- et hyl - 2- ( 3- met hoXyphenyl ) oxazol - -

-4-yl met hoxy] cycl ohexyl met hoxy} - 2- met hyl propi onate in
Exanple 1. C34HA5NO6 (563.32): LCVS (ESI): 564. 46

[nggsm(; 2°(3 t henyl ) | th ﬁ
: -9 Y. nme phenyl ) oxazo -4 | met hox
lcycl ob ’g\\me qu%(i—-s phenyl pr og

] a

55 /[po O " oO~TFAp ooo
2-{
Rl

®) -/3- [ 5- Et -(3-msthoxypheny|)o AZ -4 yl

cl 8hexy| nmet y}- 2-nethyl - \phen | Bpi oni ¢
obtained as a m xture of two gdigstereoners from 5
Meft-butyl 2-{(1
'R 3S)-3-[5-ethyl -2-(3- et hoxyphenyl ) oxazol - 4- yl met hoxy
"] cycl ohexyl net hoxy} 2- et hyl - 3- phenyl pr opi onat e and

2- {(1%5%55 ;’?U[grlftﬁ ﬁ (§ et oxypr}'neny oxél,_yol-4—ylrntehﬁ3 n}cﬂ)%s ix?ln‘?é’[hoxy}—
2- metﬁy@bhan%@rc%i&y ibadid B-dRtained v emibttl exaaeko-diagterasmers)from
0X 2-met hyl propionic acid in ,
5 tert-blﬁxbaeﬁma 39)- S@bw%&me(tmmsw eawsl-fEnethoxgls. 40
cyolotighietsox HRRYELaRebf broiontp apd ifuomagste sein apaiony to.
the sﬂnﬂmsh@w:]e-{@iﬂresML[s-@hgak@whmtmwnenymamm yﬂ)'nethoxy]-
| cyclohexylmethoxy}-2-methylpropionic acid in Example 1.

0/

10 C30H37NO6 (507.26): LCMS (ESI): 508.40 [MH']..

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

15
2-[(1R,38)-3-(5-Ethyl-2-p-tolyloxazol-4-ylmethoxy)cyclohexylmethoxy]-2-methyl-
| 3-phenylpropionic acid is obtained as a mixture of two diastereomers from tert-butyl
2-((1 R,38)—3—hydfoxycyclohexyimethoxy)—2~methyi-3-pheny[propionat_e and
- 4-iodomethyl-5-ethyi-2-p-tolyloxazole in analogy to Example 10.
20 | |
CSOH37NO5 (491.27: LCMS (ESI): 482.40 [MHY]. -




jN1 OO0 015 2-[(1
R, 3S) - 3- (5- Et hyl - 2- p-t ol yl oxazol - 4-yl et hoxy) cycl ohexy
| met hoxy] - 2- met hyl - 3- phenyl propionic acid is obtained
as a mxture of two diastereoners fromtert-butyl
2-((1
R, 3S) - 3- hydr oxycycl ohexyl ne¢thoxy) - 2- met hyl - 3- phenyl pro
pi onate and 4-iodomet hyl -5-ethyl-2-p-tol yl oxazole in
anal ogy to Exanple 10. 20 C30H37NO5 (491.27: LCMS
(ESI): 492.40 [MH]. 56 Exanple 18 2-{(1
R, 3S) - 3-[ 5- Et hyl - 2- (4-i sobut yl phenyl ) oxazol - 4- yl net hox
]cyclohexylnethoxy} 5 2-met hyl - 3- phenyl pr opi oni ¢
" Examafd go NI OO0 2-{(1 -
R1&d8 3 [ 5. Ethyl - 2- (4-i sobut yl phenyl ) oxazol - 4- yl met hox
2-{(1 R/BS}GL[Sklﬁhylemw}yipii’erryﬁf)t)katem-mnm‘tybxﬂcmmtmxytmathoety}
is obtained as a nmj xture of two diastereoners from
5 2- methyl@-pbgflylproquqlq acid
R, 3S) - 3- hydr oxycycl ohexyl
pi onate and 10

et hoxy) - 2- met hyl - 3- phenyl pro

Ibhexylnetho v}
OO0 'N57

2-{(1R,3S)-3-[5-Ethyl-2-(4-isobutylphenylyoxazol-4-ylmethoxy]cyclohexylmethoxy}-

2-methyl-3-phenylpropionic acid is obtained as a mixture of two diastereomers from

fert-butyl 2-((1R,38)-3-hydroxycyclohexylmethoxy)-2-methyl-3-phenylpropionate and
10 4-iodomethyl-5-ethyl-2-(4-isobutylphenyl)oxazole in analogy to Example 10.

C33H43NO5 (533.31): LCMS (ESI): 534.45 [MH"].

15 Example 19
2-{(1R,38)-3-[5-Ethyl-2-(naphth-2-yl)oxazol-4-ylmethoxy]cyclohexylmethoxy}-2-methyl-
3-phenylpropionic acid '

,O\/ o
0
=y "0 o)

\{




2-{(1

R, 3S) - 3-[ 5- Et hyl - 2- (napht h- 2-yl ) oxazol - 4-yl met hoxy] cyc

| ohexyl met hoxy} - 2- net hyl - 3-phenyl propionic acid is

obtained as a m xture of two diastereonmers from

tert-butyl 2-((1 R 3S)-3-hyd roxycycl ohexyl

met hoxy) - 2- net hyl - 3-ph enylbfo pion ate and 5-ethyl -

4-1i odonet hyl - 2- (napht h- 2-yl ) oxazol e in anal ogy to

Exanpl e 10. 5 C33H37N0O5 (527.27): LCMS (ESI): 528.40
2-{(1R” Q@E -[5-E4f yEZCWI'ﬂh%OyI%J){a(ZéI—éL ylmethox &cyclohexylmethoxy} -2-methyl-

) -3- [ 5- Et hyl - 2- (4-1 sopropyl pheny oxazol

3-phegylpoapiown @eid :mm@ragzgd as2 metiuig ofwetidiaste Eﬁ%ﬂ%rﬁ%ﬂ At 3’““’[

(1R 5 SoRT RPN S Pty ot & R PIoBIT S P B
4- |oddfﬁémypt-f9ﬁém’;thmey!b‘@atbie ibSarHomt foyiExanpleetty| pr opi oni ¢

acid is obtained as a nmixture of two di astereoners
from tert- butyl 2-((1 R 3S)-3-hyd roxycycl oh exyl

' CBSH? W@ZQZ@S t%%gge‘%ﬁ?(g@gw 'SI SL:n;lIn;joxazol ein

10

anal ogy to Exanple 10. C32H41 NO5 (519.30): LCMS
(ESI): 564.59[|\/H—|00q 20 Exanple 21 2-Methyl-2-{(1
R, 35) - 3-[ 5- net hyl - 2- (napht h- 2-yl ) oxazol - 4- yl met hoxy] -
cycl ohexyl net hoxy} - 3- phenyl propionic acid 58 O 0O O O
"N 2-Methyl -2-{(1

ExamRI82P- 3- [ 5- net hyl - 2- ( napht h- 2-yl ) oxazol - 4- yl net hoxy] -

21 4E L A A IS D B ORI BB findfib A 1 Foi R BAEhoxy}-

15

20

2-methyl-3-phenylpropionic acid

2-{(1R,3S)-3-[5-Ethyi-2-(4-isopropylphenyi Joxazol-4-ylmethoxylcyclohexylmethoxy}-
2-methyl-3-phenylpropionic acid is obtained as a mixture of two diastereomers from
tert-butyl 2-((1R,33)-3-hydroxycyclohexylmethoxy)-2-methyl-3-phenyipropionate and

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

'C32H41NO5 (519.30): LCMS (ESI): 564.59 [M+HCOOQ].

Example 21 |
2-Methyl-2-{(1R,3S)-3-[5-methyl-2-(naphth-2-yl)oxazol-4-ylmethoxy]-
Cyclohexylmethoxy}—3—phenylpropionic acid




di astereorrers fromtert-butyl 2-((1

R, 3S) - 3- hydroxycycl ohexyl met hoxy) - 2- met hyl 5

3- phenyl pr opi onat e and

5- net hyl - 4-i odonet hyl - 2- (napht h- 2-yl ) oxazol e in

anal ogy to Exanple 10. C32H35NO5 (513.25): LCMS
(ESI): 514.38 [ MHL. WD 200638®18115 59

PCT/ EP2005/ 008281 dC ains: 1. A conmpound of the
formulal 5R0 R 00RIO,RS OCHR3 3 in
whi ch the neanings are: 10 R1 H, (Cl1-C6)-al kyl; R2 H,
CF3; or K1 and R2 are together with

0-(C1-C3) - al

th phenyl r used nph hyI 15 R3 (C1-C6)-al kyl ;
R b R5 H, (Cl-C6)-alkyl; and
Bhe hyS| ol ogi cal | y toI grated salts, solvates and

derivatives t hereof. 25 2.
lal as clainmed in claim1l1, in
propyl or butyl; 60 R2 is H,

hoxy, CF3; or

2-Methyl-2-{{1R,38)-3-[5-methyl-2-(naphth-2-yl)oxazol-4-ylmethoxy]-
| cyclohexylmethoxy}-3-phenylpropionic acid is obtained as a mixture of two
diastereomers from tert-butyl 2-((1R,3S)-3-hydroxycyclohexylmethoxy)-2-methyl-

5 3-phenylpropionate and 5-methyl-4-iodomethyl-2-(naphth-2-yl)oxazole in analogy to

Example 10.

 C32H35N05 (513.25): LCMS (ESI): 514.38 [MHT.



- Rl and R2 are together with the phenyl ring fused
naphthyl; 5 R3 is nethyl, ethyl or propyl; R4 is
net hyl , propyl or benzyl; and R5 is H 10 3. A
conmpound of the formula | as clainmed in claim1 or 2,
in which RL or RR is H 15 4. A conpound of the
formula | as clained in one or nore of clains 1 to 3,
WO 20@6}’@1@%“5 R4 is methyl. 5. #& nmedicanment conppPCT/RB2008/008281
. or nore of the conpounds of the formula I as * 20
Clainztaimed in one or nore of clains | to 4. 6. A
nmedi canent conprisi-ng one or nore of the conpounds of
‘the formula | as <clained in one or nore of clains 1
to 4 and one or nore active ingredients which have
favorabl e effects on netabolic disturbances or
1.  dhssurgssincheftheifatinedatiherewi th. 25 7. A medi canment
conprising one or nore of the conpounds of the fornmula
5 1 as clained in one or nore of clains | to 4 and one
or nore antidi abetics. 8. A nedi canent conprising one
or nore BR the conpounds of th romula I as_ 30

claimed i nyone or nore of clains 1t04a§§qﬁ; ne or
nor e 1ipi ul at:s.Efj\ 9. lThe congﬁ)#rgds
of t chrai mred®’i n f @ [
| to 4 fo t mgnt and/ or prevention of
Cid e Qo

di sorders of fatty tabolismand ¢ se
utilization disorders. B310. The use of the conpounds
of the formula | as clainmed in one or nore of clains
1to 4 for the treatnment and/or prevention of
di sorders in which insulin resistance is involved.

in whith.th&@mecardegsbret he conpounds of the fornula | as
claimed in one or nore of clains

10R1  H,(C1-CE)alkyl
R2 H, O-(C1-C3)-alkyl, CF3; or

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

15
R3 (C1-C6)-alkyt;
R4 (C1-C6)-alkyl, benzyl;
20 R5 H, (C1-C6)-alkyl;

.and the physiologically tolerated salts, solvates and physiologically functional

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

R1. is H, methyl, propyl or butyl;




10 1 to 4 for the treatnent and/or prevention of
di abetes nellitus and the sequel ae associ ated
therewith. 12. The use of the conmpounds of the fornula
| as clainmed in one or nore of clainse 1 to 4 for the
treatment and/or prevention of dyslipidemas and their
sequel ae. 15 13. The use of 6§ he conpounds of the
formula | as clained in one or nore of clains 1 to 4
for the treatnent and/or prevention of conditions

R2 assoCk3 efetiokin the opetabolic syndrome. 20 14. The
use of the conpounds as clained in one or nore of
claims | to 4 in conbination with at | east one

R arigige e R ET ahbG DDA AL 08 SR BB ol T s ane

gl ucose utilization disorders. 15. The use of the
conpounds as clainmed in one or nore of clains 1 to 4
5 R3 jn 25sdoptbynathybar flamylat | east one further active
ingredient for the treatnment and/or prevention of
di sorders in which insulin resistance is involved. 16.
R4 A prdsessthi/loprgpybdubemzylzamedi canent conpri si ng one or
nore of the conpounds as clainmed in one or nore of.
claims 1 to 4, which conprises mxing the 30 active
rs 1 Nngredient with a pharnmaceutically suitable carrier,
and bringing this mxture into a formsuitable for
10 adm ni stration. -

3. A compound of the formula | as claimed in claim 1 or 2, in which
R1 or R2 is H.
15 4. A compound of the formula | as claimed in one or more of Qléims 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.

6. A medidament comprising one or more of the compounds of the formula 1 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 to 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.




10

61

9. The use of the compounds of the formula | as claimed in one or more of claims
1 to 4 for the treatment and/or preventlon of disorders of faity acid metabolism and

glucose utilization disorders.

10.  The use of the compounds of the formula 1 as claimed in one or more of claims

1 to 4 for the treatment and/or prevention of disorders in which insulin resistance is

involved.

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

associated therewith.

12.  The use of the compounds of the formuia | as claimed in one or more of claims

1 to 4 for the treatment and/or preventi'on of dyslipidemias and their sequelae. -

15

20

25

30

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

1 to 4 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 for the treatment and/or

prevention of disorders of fatty acid metabolism and glucose utilization disorders.

15. The use of the compbunds as claimed in one or more of claims 1 to 4 in
combination with at least one further active ingredient for the treatment and/or

prevention of disorders in which insulin resistance is involved.

16. A process for producing a 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.




