WD 2006/ 018118 1 PCT/ EP2005/ 008284 Description 2-{-3-' 2-( PHENYL) - OXAZO
L- 4- YLM ETHOXYM ETHYL- CYCLO H EXYLM ETH OXY}- PROPI ONI C ACI D DERI VATI VES

" USED AS PPAR LI GANDS ( PEROXYSOVE 5 PROLI FERATOR- ACTI VATED RECEPTORS) FOR

THE TREATMENT. OF HYPERLI PI DAEM A AND DI ABETES The invention relates to
acetic acid derivatives wth cycl ohexyl met hoxy substituents, process for

t hei r pMVPE2GAG/OM8HIE t heir use as neditanents, and to tRETEP2005/008284
physi ol ogically 10 tolerated salts and physiol ogically functional
derivatives. Conpounds of simlar structure have been described in the art
for the treatnment of hyperlipidem a and di abetes (WO 2004/076427). 15 The
i nventi P Hased on the object of finding particularly effective '
conmpounds a OWI ng a therapeutically useable nmodul ation of Iipid and/or
car bohydrate netabolism and thus being suitable for the pr eventi on and/ or

i vor o b2t RERRES XA 2ol 4 M R o BRE LR o Y p R BT b e
COWOU“W@P@NI@R@?@%EMV%\@S USEP swﬂhmé gg\gEamm S E'CU' arly

good PPARal effect al so a correspondingly ood ct The
i nvent§ éiRQ® EErEﬂle@Rr@CEt\é%TEB RE@ﬁEJQi%Sb?ORh’EHEo’I?FhEATﬁMEN'QQFO R3 R1 0~

R40 11HY%W!BA%RAEIAAIGD%&€ETE§ whi ch the neanings are: 2 R H CF3;

The invention relates to acetic acid derivatives with cyclohexylmethoxy substituents,
process for their preparation and their use as medicaments, and to their physiologically
10 tolerated salts and physiologically functional derivatives.

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

15 The invention was based on the object of finding particularly effective compouhds
allowing a therapeutically useable modulation of lipid and/or carbohydrate metabolism
and thus being suitable for the prevention and/or treatment of diseases such as type 2
diabetes and atherosclerosis, and the diverse sequelae thereof.

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

good PPARgamma effect.

The invention therefore relates to compounds of the formula |

25
o R3 '
R1 ) \’l/\\/ \/Q, R40
o o] R5
N \*/lLof
Rz R CH

3

in which the meanings are:



RI-H CF3, (Cl1-C6)-alkyl, phenyl, phenoxy; 5 R2 H (Cl-C4)-alkyl,

O (Cl-A)-alkyl, CF3; or Rl1 and R2 are together with the phenyl ring fused
" naphthyl; 10 R3 (Cl1-C6)-alkyl; R4 (Cl-C6)-alkyl, benzyl; R5 H,

(Cl1-C6)-al kyl; 15 and the physiologically tolerated salts, solvates and
physi ol ogically functional derivatives thereof. Preferred conmpounds of the
formula | are those in which 20 Ris H2 RL is H, nethyl, butyl, phenyl,
phenoxy or CF3; 25 R2 is H, nethyl, nmethoxy or CF3; Rl and R2 are together
wi th the phenyl ring fused naphthyl; R3 is ethyl or propyl; 30 R4 is
methyl; and 3 R5 is H The alkyl radicals in the substituents R, Rl, R2,
R3, R4 and R5 may be_either straight- chain or branched. 5 The conpounds of
the formila | compr¢R% at least two centers of asynmetry and nay conprise
nore in addition. The conmpounds of - the fornula | may therefore be in the
formof their racemates, racem c m xtures, pure enantioners, diastereoners
and di &t er eomreH, CHy, X€ WCR-alkfieptmered gotieriaxyent i on i ncl udes al | these
isomargc forms of the -

R2 H, (C1-C4)-alkyl, O-(C1-C4)-alkyl, CFs: or

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

10 R3 (C1-C6)-alkyl;
R4 (C1-C8)-alkyl, benzyl;
R5 H, (C1-C8)-alkyl;

15

and the physiologically tolerated salts, solvates and physiologically functional

derivatives thereof.

Preferred compounds of the formula | are those in which

20
R is H;
R1 is H, methyl, butyl, phenyl, phenoxy or CF;
25 R2 is H, methyl, methoxy or CF3;
R1and R2 are together with the phenyl ring fused naphthyl;
R3 is ethyl or propyl!;
30

R4 - is methyl; and



10" conpounds of the fornmula I. These isoneric forns can be obtained by
known net hods even if not expressly described in sonme cases.

" Pharmaceutically acceptable salts are, because their solubility in water is
greater than that of the initial or basic conpounds, particularly suitable
for ‘medi cal applications. 15 These salts nust have a pharmaceutically
acceptable anion or.cation. Suitable ff# pharnmaceutically acceptable acid
addition salts of the conpounds of the invention are salts of inorganic
aci ds such as hydrochloric acid, hydrobrom c, phosphoric, netaphosphoric,
nitric &8l sul furgé.acid, and of organic acids such as, for exanple,

acetic acid, benzenesulfonic, benzoic, citric, ethanesulfonic, fumaric,
gluconic, glycolic, 20 isethionic, lactic, lactobionic, maleic, nalic,

et hanestid AR} radRUREHINE s ubgmhghgqﬁeéw éQ”RS ARG A%k ﬁﬁe}fbé‘%ltﬂir §m.¢r@b' ©

phar maceuti cally ac 1t anmoni um sa

sal t s ( sinam asbmﬁhem and pot assi um sal ts), aI kaline earth netal salts
(such as nmagnesi um and cal ciumsalts), tronetanol (2-am no-2-

hydr oxynet hyl -1, 3- propanedi ol ), di et hanol am ne, |ysine or ethyl enedi am ne.

25 Sal t sty é&ln?glﬁ’:ﬁlﬁ( %ﬁgg&ﬂnﬁﬁé'%ow ‘éed%tlﬁéét%é@eﬂférﬁ‘ég?sfrﬁgn%t arfd

trifluoroaceta ong wt |nt f ramewor venti o

usef ul comprisesubeg imsaddition. Adepramppeundsosf tbe fommulail oy therefbre be in the
t her apeut i

h ' bl |t d/ se | f
B! o i oF el AERRRIE rFeiic BixtdRE. Slvel Miantbies ARRaR O Fa i onal
deri vat idigsteedteritenhbitires eTRS Prééérﬂﬂ%enlﬂbﬁsm&h@éﬁ siiteseliodraeat astnikest tﬁét ive
of a conpound of the formula the invention, for exanple an ester,

whi chl®gormaumdsof 1 fmula h Thesmdsonsatn fams gast be ehiained by knawpenrethodabl e
.to form (/gh Pﬁétlékppéﬁ}{)gééq?%gh ls?n?e? Cé[lénd of the fornula | or an active 4
I'ca unc

met abol i 16 the Fonal derivatives also include
prodrugs of the conpounds of the invention, as described, for exanple, in .

H Ckada et al., Chem Pharm Bull. 1994, 42,
Pharmaceutlcally acceptable salts are, because their so!ublilty in water is greater than

that of the initial or basic compounds, particularly suitable for medical applications.

15 These salts must have a pharmaceutically acceptable anion or cation. Suitable
pharmaceutically acceptable acid addition salts of the compounds of the invention are
salts of inorganic acids such as hydrochioric acid, hydrobromic, phosphoric,
metaphosphoric, nitric and sulfuric acid, and of organic acids such as, for example,
acetic acid, benzenesulfonic, benzoic, citric, ethanesulfonic, fumaric, gluconic, glycolic,

20 isethionic, lactic, - lactobionic, maleic, malic, methanesulfonic, succinic,
p-toluenesulfonic and tartaric acid. Suitable pharmaceutically acceptable basic salts
are ammonium salts, alkali metal salts (such as sodium and potassium salts), alkaline
earth metal salts (such as magnesium and calcium salts), trometamol (2-amino-2-
hydroxymethyl-1,3-propanediol), diethanolamine, lysine or ethylenediamine.

25
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.

30
The term “physiologically functional derivative” used ' herein refers to any
physiologically tolerated derivative of a compound of the formula | of the invention, for
example an ester, which on administration to a mammal such as, for-example, a
human is able to form (directly or indirectly) a compound of the formula | or an active



5 57-61. Such prodrugs can be netabolized in vivo to a conpound of the

I nvention. These prodrugs nay thensel ves be active or not. The conpounds
of the invention may al so exist in various polynmorphous forns, for exanple
as anorphous and crystalline pol ynorphous forns. Al polynorphous forns 10
of the conmpounds of the invention belong within the franmework of the
invention and are a further aspect of #he invention. Al references to
"conpound(s) of fornmula |I" hereinafter refer to conpound(s) of the fornula
| as described above, and their salts, solvates and physiologically

functio - Lvatives as described herein. Use This invention relates
furtherqﬁ%aPé@eﬂgék%' conpounds of the formulae | and their 20
pharmaceuti cal conpositions as PPAR receptor |igands. The PPAR receptor
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PPARal pha, PPARganmm anﬂ_I PPAI?deI éa, ﬁ/m ch at e 25 encoded by different genes
(Per oxi s eﬁf‘&&ﬁ”ﬂéy’ﬂ@b 1E[REFVa BE aCHWR Bt BPY (PPAR):  structure, nechani sms

of activation and diverse functions: Mtojima K, Cell Struct Funct., 1993
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OF ysi ol ogi cal functions. The PPAR
r ecept oAJUBPEL2SP theoinveptionsar i ous aspects of the regul ation of a large

nunberlff genes, the products of m@iﬁhdgenes are girectly ﬁr in?irectly
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PPARIBTHR il stivels e @edo¥ibbaMplrypd for exanple in regulating adi pose cell
differentiation.

Use

This invention relates further to the use of compounds of the formulae | and their
20 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
25 encoded by different genes (Peroxisome proliferator—acﬁvated receptor (PPAR):
structure, mechanisms of activation and diverse functions: Motojima K, Cell Struct
Funct., 1893 Oct, 18(5), 267-77).
Two variants of PPARgamma exist, PPARgamma+ and gammag, which are the result
of an alternative use of promoters and differential mRNA splicing (Vidal-Puig et al. J.
30 Clin. Invest., 97:2553-2561, 1996). Different PPAR receptors have different tissue
distribution and modulate different physiological functions. The PPAR receptors play a
key role in various aspects of the regulation of a large number of genes, the products
of which genes are directly or indirectly crucially involved in lipid and carbohydrate
metabolism. Thus, for example, PPARalpha receptors play an important part in the
35 regulation of fafty acid catabolism or lipoprotein metabolism in the iiver, while
PPARgamma is crucially involved for example in reguiating adipose cell differentiation.



5 " In addition, however, PPAR receptors are also involved in the regul ation
of many ot her physiol ogi cal processes, including those which are not
“directly connected with carbohydrate or lipid netabolism The activity of
di fferent PPAR receptors can be nodul ated by various fatty acids,. fatty
acid derivatives and synthetic conmpounds to 5 varying extents.. For rel evant
revi ews about functions, physiological & fect and pathophysiol ogy, see:
Joel Berger et al., Annu. Rev. Med., 2002, 53, 409 - 435; Tinmothy WIson
et al., J. Nbd Chem, 2000, Vol. 43, No. 4, 527-550; Steven Kliewer et
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Duri ez P ri oscl erosi s, Pharnmacol ogi cal
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Val ter VIAK presepl isyeptiorpriaesita cﬁmouﬁdsaﬂaﬁ@fqml spgeplsRior mayulateg thrs

MAY 200 Qictil meof @’Mafe-ﬁébfo?s @‘.b&dléﬂlyqﬁé“%ﬁ\ht 310P@§NF@AI Iﬁ‘éaanVIaPAR amma.

Jean- Chgéé es Fruchght and Bart 'St Per oxli sqoﬁ %o& Lor- ac ed

r ecept orEPENANE PR ARG CRPFHIRBRR P | CQBPeURGH 6h ep 3c arebﬁ%’\*a% ﬁr

Li pi dg: thd 2reafifbit, cd3dbroRadd pr@m@mﬂdﬁ thed irldidagiohy pizsarised eidinafte layi]cc:l f?r

suita t vention o ers. o atty

Set o meeanOPERes o FRmARliRR, SonsRlbhe tefhpced harsio (580 L T Sxalimik

i nsul i nJoekBergenet al. sAhnv.oReedvied., B0ABLD 354014350 imethp Sl qt alypeMed. :

di abejeghdmclaBbNYol. 3, NG VA I 728567 sth€n Kiiewer et al.,, Recent Prog Horm Res.
2001, 56: 238-63; Jean-Charles Fruchart, Bart Staels and Patrick Duriez: PPARS,
Metabolic Disease and Arteriosclerosis, Pharmacological Research, Vol. 44, No. 5,
2001; Sander Kersten, Beatrice Desvergne & Walter Wahili: Roles of PPARs in health
and disease, NATURE, VOL 405, 25 MAY 2000; Ines Pineda Torra, Giulia Chinetti,

20 Caroline Duval, Jean-Charles Fruchart and Bart Staels: Peroxisome proliferator-

activated receptors: from transcriptional control to clinical practice, Curr Opln Lipidol
12: 2001, 245-254).

Compounds of this type are particularly suitable for the treatment and/or prevention of

25 '

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

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

30 sequelae associated therewith.

Particular aspects in this connection are

- hyperglycemia,

- improvement in insulin resistance,

- improvement in glucose tolerance,
35 - protection of the pancreatic 3 cells

- prevention of macro- and microvascular disorders



30 sequel ae associated therewith. Particul ar aspects in this connection are
- hyperglycema, - inprovenent in insulin resistance, - inprovenent in

" glucose tolerance, 35 protection of the pancreatic 9 cells - prevention of

macro- and m crovascul ar disorders f p 6 3. Dyslipidem as and their
sequel ae such as, for exanple, atherosclerosis, coronary heart disease,
cerebrovascul ar disorders etc, especial By those (but not restricted
thereto) which are characterized by one or nore of the following factors: 5
- high plasma triglyceride concentrations, high postprandial plasm '
triglyceride concentrations, - |ow HDL chol esterol concentration - |ow
ApoA |ipoprotein concentrations - high LDL chol esterol concentrations 10
- smal | debyelipidemigsobpd theivksepaeiaeduah as,hioglexappi®, | athemssiasosis, coronary
concentr at i hidHRS ' S i ] t he
met abol i c Qgﬁﬁrcg?r%%%r’ sﬁﬁb@gﬁu&waggyg}tg yet?{{(;)%%@%és@%?as% wnﬁtﬁgfiﬁg&
central obBrelp) whish aipelasacterizet by oaguTanre afifbe fellvirg Aol st ages
(artersal andigleanma tright&ided lcendeirgtisis! Ghigh pRatdrahdial Binsdl thglgserideor
exanple (but not resirictéd thereto), followi ng nyocardial infarction,
hypert ensi ve $88PPIEUSase or cardionyopathy 20 5. Further disorders or
condi t i ons- i HowtH[2h cholesteralnneehtratiommat ory reactions or cell

- low ApoA lipoprotein concentrations

- high LDL cholesterol concentrations
10 - small dense LDL cholesterol particles

- high ApoB lipoprotein concentrations

4. Various other conditions which may be associated with the metabolic syndrome,
such as:

15 - obesity (excess weight), including central obesity
- thromboses, hypercoagulable and prothrombotic stages (arterial and venous)
- high blood pressure
- heart failure such as, for example (but not restricted thereto), following
myocardial infarction, hypertensive heart disease or cardiomyopathy
20

5. Further disorders or conditions in which for example inflammatory reactions or celt
differentiation are involved:
- atherosclerosis such as, for example (but not restricted thereto), coronary
sclerosis including angina pectoris or myocardial infarction, stroke
25 - vascular restenosis or reoccliusion :
- chronic inflammatory bowel diseases such as, for example, Crohn’s disease
and ulcerative colitis
- pancreatitis
- other inflammatory states
30 - retinopathy
- adipose cell tumors
- lipomatous carcinomas such as, for example, liposarcomas
- solid tumors and neoplasms such as, for example (but not restricted thereto),
carcinomas of the gastrointestinal tract, of the liver, of the biliary tract and of the
35 pancreas, endocrine tumors, carcinomas of the lungs, of the kidneys and the
urinary tract, of the genital tract, prostate carcinomas etc.



differentiation are involved: - atherosclerosis such as, for exanple (but
not restricted thereto), coronary sclerosis including angina pectoris or

" mmyocardial infarction, stroke 25 vascul ar restenosis or reocclusion -
chronic inflammtory bowel diseases such as, for exanple, Crohn's disease
and ulcerative colitis pancreatitis - other inflamatory states 30 -
retinopathy - adi pose cell tunmors - |ipdématous carcinomas such as, for
exanpl e, liposarcomas - solid tunors and neopl asnms such as, for exanple
(but not restricted thereto), carcinomas of the gastrointestinal tract,
the liver, Ofactutt?a ﬂlchpd’ﬁfc

of

t docrine tunors,
carci nomas of the l'ungs, Hﬁhééjréﬁgﬁééysed;%cfd%%em& ary ract, of the

geni tal tractangpﬂgﬁleatse carci nomas etc. acute and chronic
myel oprol i ferr@drdd‘egj@n%?é §Isgmréyrrphorras angi ogenesi s neurodegenerative

di sorders

eryt hemat o= s

vul garss ot henulsislerscidragicder s and der mat ol ogi cal conditions which are

nmodul at ed by
for exanpl e,

10

15

20

25

30

35

PPAR eczemas and neurodernmatitis - dermatitis such as,

Psaég'gﬁ?'ﬂéldésq?@Pnat itis or photodermatitis

erythemato-squamous dermatoses such as, for example, psoriasis

acne vuigaris

other skin disorders and dermatological conditions wh:ch are modulated 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 keraiosis, 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, leukoplakia

papular dermatoses such as, for example, lichen planus |

skin cancer such as, for example, basal-cell carcinomas, melanomas or
cutaneous T-cell lymphomas '

iocalized benign epidermal tumors such as, for example, keratoderma,
epidermal naevi

chilblains

high blood pressure

syndrome X

polycystic ovary syndrome (PCOS)

“asthma

osteoarthritis

“lupus erythematosus (L.E) or inflammatory rheumatic disorders such as, for

example, rheumatoid arthritis

vasculitis |

wasting (cachexia)

gout

ischemia/reperfusion syndrome

acute respiratory distress syndrome (ARDS)

Al zhel mer Isease 5 - nultiple sclerosis Parkinson's disease
cﬁ]éﬁ’ﬁiﬂ?ré I$8AS§ses such as, for exanpl e, psoriasis acne



- keratitis and keratoses such as, for exanple, seborrheic keratoses,
senile Kkeratoses, actinic keratosis, photo-induced keratoses or keratosis
" follicularis 15 - kel oids and kel oid prophylaxis - warts, including
~condyl omata or condyl omata acum nata [ human papilloma viral - (HPV)

I nfections such as, for exanple, venereal warts, viral warts such as, for
exanpl e, nnlluscunlcontaglosunl | eukopl ki a - papular der mat oses such as,

for exanple, lichen planus 20 - skin cancer such as, for exanple,

basal - cel | - carci nomas, nel anomas or cut aneous T-cel | | ynphomas - | ocalized
beni gn epidermal tunors such as, for exanple, keratoderma, epidermal naevi
- chi'lblains 25 - high blood pressure - syndrone X - polycystic ovary

syndr ondqrrugdgtions asthnma - osteoarthritis 30 - |upus erythematosus (LE) or

i nfl anmat ory rheumatic di sorders such as, for exanple, rheunatoid

arthrltl_ls - vasculitis - wasti ng (cachexi a) out 35 |schem al reperfusion
P
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speci fi
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
10 can suitably be administered as infusion of 10 ng to 100 ng per kilogram and per
minute. Suitable infusion solutions for these purposes may contain, for example, from
0.1 ng to 10 mg, typically from 1 ng to 10 mg, per milliliter. Single doses may contain,
for example, from 1 mg fo 10 g of the active ingredient. Thus, ampoules for injections
may contain, for example, from 1 mg to 100 mg, and single-dose formulations which
15 can be administered orally, such as, for example, capsules or tablets, may contain, for
example, from 0.05 to 1000 mg, typically from 0.5 to 600 mg. For the therapy of the
abovementioned conditions, the compounds of formula | may be used as the
compound itself, but they are preferably in the form of a pharmaceutical composition
with an acceptable carrier. The carrier must, of course, be acceptabie in the sense that
20 it is compatible with the other ingredients of the composition and is not harmful o 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 I.
25 The pharmaceutical compositions of the invention can be produced by one of the
known pharmaceutical methods, which essentially consist of mixing the ingredients
with pharmacologically acceptable carriers and/or excipients.

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



I nt ended use, the node of adm nistration and the clinical condition of the
patient. The daily dose is generally in the range fromO0.001 ng to 100 ng
“(typically of 0.01 ng and 50 ny) per day and per kil ogram of bodywei ght,
for exanple 0.1-10 ny/ kg/day. An intravenous dose may be, for exanple, in
the range fromO0.001 ng to 1.0 ng/ kg, which 10 can suitably be adm ni stered
as infusicon of 10 ng to 100 ng per kilofram and per ninute. Suitable

i nfusion solutions for these purposes may contain, for exanple, from 0.1
ng to 10 ny, typically from1l ng to 10 ng, per mlliliter. Single doses may
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diluent and/or one (E') more) surface-active/dispersing agents in a suitable machine.
Molded tablets can be produced by molding the compound, which is in powder form

20 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
25 compound in an inert base such as gelatin and glycerol or sucrose and gum arabic.

Pharmaceutical compositions suitable for parenteral administration comprise
preferably sterile aqueous preparations of a compound of formulal, which are
preferably isotonic with the blood of the intended recipient. These preparations are

30 preferably administered intravenously, although administration may also take place by
subcutaneous, intramuscular or intradermal injection. These preparations can
preferably be produced by mixing the compound with water and making the resulting
solution sterile and isotonic with blood. Injectable compositions of the invention
generally contain from 0.1 to 5% by weight of the active compound.

35 ‘

Pharmaceutical compositions suitable for rectal administration are preferably in the



35 within the framework of the -invention. Preference is given to acid- and
gastric juice- resistant formulations. Suitable coatings resistant to -

" gastric juice conprise cellulose 9 acetate phthal ate, polyvinal acetate

phthal ate, hyd roxypropyl nethylcel | .u lose phthalate and anionic

pol yners of methacrylic acid and nethyl nethacrylate. Suitable

phar maceuti cal preparations for oral adf nistration may be in the form of
5 separate units such as, for exanple, capsules, cachets, suckable tablets
or tablets, each of whi ch contain a defined amount of the conmpound of
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|, whicls fdrethe active ingredient to be released by electrotransport or iontophoresis as
described, for example, in Pharmaceutical Research, 2(6): 318 (1986).

20 The compounds of the formula | are distinguished by favorable effects on metabolic
disorders. They beneficially influence lipid and sugar metabolism, in partit:ular they
lower the triglyceride level-and are suitable for the prevention and treatment of type ||
diabetes and arteriosclerosis and the diverse sequelae thereof.

25 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
30 therewith. Examples of such medicaments are
1. medicaments which lower blood glucose, antidiabetics,
2. active ingredients for the treatment of dyslipidemias,
antiatherosclerotic medicaments,
antiobesity agents,
antiinflammatory active ingredients
active ingredients for the treatment of malignant tumors

35
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preferably isotonic with the blood of the intended recipient. These
preparations are 30 preferably adm nistered intravenously, although

. adm ni stration may al so take place by subcutaneous, intranuscul ar or

i ntradermal injection. These preparations can preferably be produced by
m xi ng the conpound with water and naking the resulting solution sterile
and isotonic with blood. Injectable comgositions of the invention
generally contain fromO0.1 to 5% by wei ght of the active conpound. 35
Phar maceuti cal conpositions suitable for rectal adm nistration are
preferably_in the 10  form of single-dose suppositories. These can be

produced bY- ANEHEMPOE R INGE3dIeRiSe fornula | with one or nore
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A particular possibility is for the active ingredient to be rel eased by

el ectrotransport or iontophoresis as described, for exanple, in

Phar mac &xemyies whichanay beapeptionerhaieiogs) . 20 The conpounds of the fornul a
| are distinguished by favorable effect's on netabolic disorders. They

benefi h%ltild}/aﬂe%éuence i pid and sugar netabolism in particular they

Suitable antidiabetics are disclosed for example in the Rote Liste 2001, chapter 12 or
in the USP Dictionary of USAN and International Drug Names, US Pharmacopeia,
Rockville 2003. Antidiabetics include all insulins and insulin derivatives such as, for
20 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, oxadiazolidinediones, thiazolidinediones, glucosidase
25 inhibitors, glucagon 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,
30 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
celis.

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



| awer the triglyceride level and are suitable for the prevention and
treatnment of type Il diabetes and arteriosclerosis and the diverse -

. sequel ae thereof. 25 Conbinations with other nedi canents The conpounds of
the invention can be adm ni stered alone or in conbination with one or nore
further pharmacol ogically active substances whi ch have, for exanple,
favorabl e effects on netabolic disturbgaces or disorders frequently
associated 30 therewith. Exanples of such nedicanents are 1. nedi canents
which | ower blood glucose, antidiabetics,” 2. active ingredients for t he
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phar mac geta @élls reLpaagt fop rexaktaepiodsutanids) g’nbgnblem@ext glqrmde,agla'nepmﬁle or
Ant i d (gbetl ui tabl e anti di abetics are disclosed for exanple in the Rote

Li ste ter 12 or in the USP Dictionary of USAN and I nternational
Drug I\lalhegneLBnﬁmkmm,oﬂm eompounds of the formula | are administered in combination

with a biguanide such as, for exampie, metformin.

In a further embodiment, the compounds of the formula | are administered in
15 combination with a meglitinide such as, for example, repagiinide.
In one embodiment, the compounds of the formula [ are administered in combination
with a thiazolidinedione such as, for example, ciglitazone, piogiitazone, rosiglitazone or
the compounds disclosed in WO 97/41097 of Dr. Reddy's Research Foundation, in
particular 5-[[4-[(3,4-dihydro—3-methy1~4-oxo-2-quinazolinylmethoxy]phenyl]methyl]?2,4- :
20 thiazolidinedione.
In one embodiment, the compounds of the formula | are in combination with a DPPIV
inhibitor as described, for example, in WQ98/19998, WO099/61431, WOS9/67278,
WO099/67279, W001/72290, 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-
25 hydroxyadamant-1-ylamino)acetyl]pyrrolidine-2-(S)-carbonitrile), TS021 ((28, 4S)-4-
fluoro-1-[[(2-hydroxy-1, 1-dimethylethylJaminolacetyl]pyrrolidine-2-carbonitrile
monobenzenesulfonate).

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

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



Rockvill e 2003. Antidi abetics include all insulins and insulin derivatives
such as, for 20 exanple, Lantus(r) (see ww. | antus.con) or Apidra(r), and
. other fast-acting insulins (see US 6,221,633), G.P-1 receptor nodul ators
as described in WD 01/04146 or else, for exanple, those disclosed in WO
98/ 08871 of Novo Nordisk A/S. The orally effective hypoglycem c active

I ngredi ents include, preferably, sulfomdureas, biguanidines,
megl i tini des, oxadi azol i di nedi ones, thiazolidinedi ones, glucosidase 25

i nhi bitors, glucagon antagonists, oral GLP-1 agonists, DPP-1V inhibitors,
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subst ances I ¢h influence hepatic glucose production such as, for exanple,
gl ycogen phosphoryl ase inhibitors (see: WD 01/94300, WD 02/096864, WO

03/ 08492%pid o dAaRP4922, WO 03/104188). In one enmbodi ment, the conpounds of
‘the formula | are admnistered in conbination 5 with a sulfonylurea such

as, f exanpl e, tol butanide, glibenclanmide, glipizide or glimepiride. In
one enbdaliomergmbbtiendartmd diom dsvention hihef compbands af theafdnintlask areeadiniistered

conbi na %mﬁ’ﬂwétl%rﬁg/it‘[?]c%VﬁMid@éﬁqieﬁﬂ&a‘é@ iﬁHibﬁB# SuBR 4 fovAdEtie RRAESREN,
pot assi um channel of the beta cells, such as, far exanple, tofbutam de,
gl i benclpsavassating|simyastatin, iyestatipi itavastasin, algyvasigtin) ioskvrstatin.

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

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

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

30 In one embodiment, the compounds of the formula | are administered in combination
with - bulking agents, preferably insoluble bulking agents (see, for example, .
carob/Caromax® (Zunft H J; et al., Carob pulp preparation for treatment of
hypercholesterolemia, ADVANCES IN THERAPY (2001 Sep-Oct), 18(5), 230-6).
Caromax is a carob-containing product from Nutrinova, Nutrition Specialties & Food

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



I n one enbodi nent, the conpounds of the formula | are admnistered in
conbination wth a biguanide such as, for exanple, nmetformin. In a further
. enbodi mrent, the conpounds of the formula | are admnistered in 15
‘combination with a meglitinide such as, for exanple, repaglinide. In one
enbodi nment, the conmpounds of the fornula | are adm nistered in conbination
wth a thiazolidinedione such as, for epganple, ciglitazone, pioglitazone,
rosiglitazone or the conpounds disclosed in WO 97/41097 of Dr. Reddy''s
Research Foundati on, in parti cul ar
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In one embodiment of the invention, the compounds of the formula | are administered
in combination with a fibrate such as, for exampie, fenofib_rate, gemfibrozil, clofibrate,
bezafibrate.

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

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

25 :
In one embodiment of the invention, the compounds of the formula | are administered

in combination with an ACAT inhibitor.

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

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

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



5 sulfonylurea and netformn, a sulfonylurea and acarbose, repaglinide and
metformn, insulin and a sulfonylurea, insulin and netformn, insulin and

. troglitazone, insulin and |ovastatin, etc. Lipid nodulators 10 In one
enbodi mrent of the invention,.the conpounds of the fornmula I are

adm nistered in conbination-with an HVM3CoA reductase inhibitor such as

| ovastatin, fluvastatin, pravastatin, 4 nvastatin, ivastatin, itavastatin,
atorvastatin, rosuvastatin. 15 In one enbodi nent of the invention, the
conpounds of the formula 1 are admnistered in conbination with a bile
acid absorption inhibitor (see, for exanple, US 6,245,744, US 6,221, 897,
US 6,277,831, EP 0683 773, EP 0683 774). In one enbodi nent of the
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with an LDL receptor inducer (see, for exanple, US 6,342,512). 30 In one
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~car ob/ Ca eoms(atioh ZHtH & libbgrotéih(adantagarist pul p preparation for treatnent
of hglooerchol esterol em a, ADVANCES | N THERAPY (2001 Sep-Cct), 18(5),

230- 6 Caromax is a carob-containing product from Nutrinova, Nutrition
Speci al irdisbésifyomgerd3s | ngredi ents GrbH, | ndustriepark Hochst, 65926
Frankfurt/Main)). Conbination with Caromax(r) is possible in-one
preparation or by separate adm nistration of conpounds 14 of the fornula |

and Car dmarergmbatimemntef the wentiant thescarapeiids ointhg fepmpla | are administered
in combination with a lipase inhibitor such as, for example, orlistat.
15
In one embodiment, the further active ingredient is fenfluramine or dexfenfluramine.
In another embodiment, the further active ingredient is sibutramine.

In a further embodiment, the compounds of the formula | are administered in
20 combination with CART modulators (see "Cocaine-amphetamine-regulated franscript
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-aminoquinazoiin-2-ylamino)methyl}-cyclohexyl-
methyl}amide hydrochloride (CGP 71683A)), MC4 agonists (e.g.- 1-amino-
25 1,2,3,4-tetrahydronaphthalene-2-carboxylic acid [2-(3a-benzyl-2-methyl-3-oxo-
2,3,3a,4,6,7-‘hexahydropyrazoio[4,3~c]pyridin-5-yl)-1—(4—ch|orophenyi)-2—oxoethyl]amide_;
(WO 01/91752)), orexin antagonists {(e.g. 1-(2-methylbenzoxazol-6-yl)-3-
[1,5]naphthyridin-4-ylurea hydrochioride (SB-334867-A)), H3 agonists (3-cyclohexyl-1-
 (4,4-dimethyi-1,4,6,7-tetrahydroimidazo[4,5-c]pyridin-5-y)propan-1-one oxalic acid salt
30 (WO 00/63208)): TNF agonists, CRF antagonists (e.g. [2-methyl-9-(2,4,6-
~ trimethylphenyl)-9H-1,3,9-triazafluoren-4-ylldipropylamine (WO 00/66585)), CRF BP
antagonists (e.g. urocortin), urocortin agonists, B3 agonists (e.g. 1-(4-chioro-
3-methanesulfonylmet_hylphenyi)—Z—[Z-(Z,S-dimethyl-1 H-indol-6-yloxy)ethylamino]-
ethanol hydrochloride (WO 01/83451)), MSH (melanocyte-stimulating hormone)
35 agonists, CCK-A agonists (e.g. {2-[4-(4-chloro-2,5-dimethoxyphenyl)-5-(2-cyclohexyl-
ethyl)thiazol-2-ylcarbamoyl]-5,7-dimethylindol-1-ylacetic acid trifluoroacetic acid salt



adm nistered in the formof food products such as, for exanple, in bakery
products or nmnuesli bars. 5 In one enbodi nent of the invention, the

. conpounds of the fornula | are admi nistered in conbination with a

PPARal pha agoni st. In one enbodi nent of the invention, the conpounds of the
formula | are admnistered in conbination with a m xed PPAR al pha/ ganma
agoni st such as, for exanple, AZ 242 4@ (Tesaglitazar,

(S)-3-(4-[2-(4-met hanesul f onyl oxyphenyl ) et hoxy] phenyl ) -2 ethoxypropionic
acid), BMs5 298585 (N-[(4-nethoxyphenoxy)carbonyl]-N[[4-]2-(5-

met hyl - 2- phenyl - 4- oxazolyl)ethoxy]pheny nmet hyl]glycin or as, described in
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In one embodiment of the invention, the further active ingredient is leptin.

15
In one embodiment, the further active ingredient is dexamphatamine, amphetamine,

mazindole or phentermine.
In one embodiment, the compounds of the formula | are as administered in

combination with medicaments having effects on the coronary circulation and the
20 vascular system, such as, for example, ACE inhibitors (e.g. ramipril), medicaments
which act on the angiotensin-renin system, calcium antagonists, beta blockers etc.

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

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

The activity of the compounds was tested as follows:

35 _
Determination of EC50 values of PPAR agonists in the cellular PPARaIpha assay



15 1In one enbodi ment of the invention, the conpounds of the fornula | are
adm nistered . in conbination with an ATP citrate |yase inhibitor. 5 In one
. enbodi rent of the invention, the conpounds of the fornula | are
adm nistered in conbination with a squal ene synthetase inhibitor. In one
enbodi nent of the invention, the conpounds of the fornmula I are
adm nistered in conblnatlon with a lipgprotein(a) antagonist. 10
Antiobesity agents In one enbodi mrent of the invention, the conpounds of the
formula.l are admnistered in conbination with a Ilpase i nhi bitor such as,
for exanple, orlistat. 15 In one enbodi nent, the further active ingredient
Is fenfluram ne or dexfenfluramne. |In another enbodi nent, the further
active imgicaeéent is sibutramne. In a further enbodi nent, the conpounds of
the formula'| are admnistered in 20 conbination with CART nodul ators (see
" Cocai ne- anphet ani ne-regul ated transcript influences energy netabolism
anxi et y Thedpg@sicyi of smpdtsmaes whioh bald fs divavan PRARalphaland Botivateribomeanand

Met abor#a|a§RE%?t§ar£\§F?ér2%0§ri%¥%e%( Bing®2 4ttt hranMbid HEGO BER ifie (HEKE human

napht
{ 4p[ ( 4- smibryqlidrend| whick iy Irefieried) toehergl as BPARIRRG reportansalh ing: db contains

hydrochlt\%l%em %nyﬁﬁﬁ%)iuc:WSé%Bbﬁéﬁe@n&t (buefaMeGAR4-Luc-Zeo) and a

3,4-1et
[ - (3. BEb3aPhaLAAN R 4 AG CF%@%L% %ﬁw%ﬁ’g%a‘fﬂ)m LB a high 4 mediates
3-c] pyr Ie@tpresémﬁ %)f fiel mcﬁ@ﬂa@écr@b@nw PlePnantaiipeydranon dePPARMRICH ligarTd Z)he
orexip, a enz
(1. 5 P rasly e Fonc iialh omren) b Bl S ms GRA jumegrRaaRhe B0
( 3- cycl biredsyin the cell nucleus of the PPARalpha reporter cell line via the GAL4 protein
4, 4- di t
(()xal | cI g‘a HB*, sa qlt[h {'ﬂ\[@g ﬁ%@@@)@@?@éﬁﬁ?@p@h Il&l%ﬁa%é (":)}EEhF?js?tﬁ:'gr e&e&?ﬁt
[ 2- et hyyhich (szstzabty integrated in the genome of the cell line. There is only little expression
tri met hyk RheNiéiferde Jreﬁor@ert &RE aitherr ertdftior bl apPPARaisHaN gdMDIDRIG65ESE) ) |
E:eRFg BIPSl dgﬁ q;%é) ggt@ cai(f eﬂJm%sO %%ré) |Q)Lise'ér Ct%ta{sgay? gIQBA?Qta?pha{ ﬁg?’ar?&oﬂfnﬁt 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.
20 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
purpose, five binding sites of the yeast franscription factor GAL4 (in each case 5-
25 CGGAGTACTGTCCTCCGAG-3') were cioned 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
30 cloning, Cold Spring Harbor Laboratory Press, 1989). Then the complete Photinus
pyralis luciferase gene (Genbank Accession # M15077) was cloned in 3'-downstream
of the GAL4-MMTV element. After sequencing, the luciferase reporter element
consisting of five GAL4 binding sites, MMTV promoter and luciferase gene was
subcloned into a plasmid which confers zeozin resistance in order to obtain the
35 plasmid pdeltaM-GAL4-Luc-Zeo. This vector was transfected into HEK cells in
accordance with the statements in Ausubel, F.M. et al. (Current protocols in molecular -
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15 clone containing the luciferase reporter element. The finished PPARalpha reporter cell

line which contains a luciferase reporter element and constitutively expresses the

PPARaipha fusion protein (GR-GAL4-humanPPARalpha-LBD) was isolated by
selection with zeozin (0.5 mg/ml) and G418 (0.5 mg/mi).

20 Assay procedure

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

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




I n one enbodi nent, the conmpounds of the fornmula are adm nistered in
conbination wth nedi canents which. are enployed for cancer therapy and

. cancer prevention. It will be appreciated that every suitable combination
of the conpounds of the invention 30 with one or nore of the

af orenenti oned conpounds and optionally one or nore other

phar macol ogi cal Iy active substances is fgegarded as falling within the
protection conferred by the present invention. The activity of the
conmpounds was tested as follows: 35 Determination of ECS50 val ues of PPAR
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enbryo ki dney) which is referred to here as PPARal pha reporter cell line.

It contains two genetic elenents, a luciferase reporter el enent
(pdel t alda3AR4- Luc- Zeo) and a PPARal pha fusion protein
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15 added to the cells. The dilution and addition of the substances is carried out by a robot
(Beckman FX). The final volume of the test substances diluted in medium is 100 ui 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.

Fach plate was charged with a standard PPARalpha agonist, which was likewise

20 diluted in 11 different concentrations, in order to demonstrate the functioning of the
assay in each individual plate. The assay plates are incubated in an incubator at 37°C

“and 5% CO2 for 24 h.

Day 3
25 The PPARaipha 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 pl of
Bright Glo reagent (from Promega) into each well of a 96-weli microfiter 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
30 a microtiter plate is 1 sec. |

Evaluation

The raw data from the luminometer are transferred into a Microsoft Excel file. Dose-
35 effect plots and EC50 values of PPAR agonists are calculated using the XL.Fit
program as specified by the manufacturer (IDBS).



reporter elenent was constructed and stably transfected into HEK cells. For

this purpose, five binding sites of the yeast transcription factor GAL4

. (in each case 5 25 CGGAGITACTGICCTCCGAG 3') were cloned in 5 -upstreamof a
68 bp-long mnimal MMIV pronoter: (Genbank Accession # V01175). The m ni mal
MMIV pronoter section contains a CCAAT box and a TATA el enent in order to
enable efficient transcription by RNAzmpl ynerase |1. The cl oning and
sequenci ng of the GAL4- MMIV construct took place in analogy to the
description of Sambrook J. et. al. (Ml ecular 30 cloning, Cold Spring

Har bor Laboratory Press, 1989). Then the conplete Photinus pyralis

| uci ferase gene (CGenbank Accession # ML5077) was cloned in 3'-downstream
of the GAL4- MMIV el ement. After sequencing, the luciferase reporter el enent
consi sting of five GAL4 bindin ite MMIV pronpt er d if erase gene
was su H@H‘@W'&)%E&%\ﬁ@egﬁﬂ%@? ‘SBrﬂ‘QQ’HS&é&Z‘i 9"4@{?@'{ %Hg\gqarmmader to
obt-ain Eégga 5 plasm d pdeltaM GAL4- Luc-Zeo. This vector was transfected
into HEK cefls in accordance with the statenents in Ausubel, F.M et al.
(Currefmt protocols in nolecular 18 biology, Vol. 1-3, John Wley & Sons,

I nc., 13:?? ... Then zeozin-containing nmedium (0.5 ng/mM) was used to sel ect
a suitabl’&8%RI8p e cel | clone which showed very | ow basal expression of the
| uci ferase gene. In a second step, the PPARal pha fusion protein _
(GR- GAL4- humanPPARal pha-LBD) 5 was introduced into the stable cell clone
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15 fusion protein GAL4-humanPPARgammalBD induces expression of the luciferase
re'porter gene, which can be detected in the form of a chemiluminescence signal after
addition of a luciferase substrate. As a difference from the stably transfected |

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

PPARgamma fusion protein is cytotoxic.
Construction of the plasmids

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

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



a restriction endonucl ease and stably transfected into the previously
described cell 15 clone containing the |uciferase reporter el enent. The

. finished PPARal pha reporter cell |ine which contains a |luciferase reporter.
el enent and constitutively expresses the PPARal pha fusion protein

(GR- GAL4- humanPPARal pha- LBD) was isol ated by selection with zeozin (0.5
mg/ M) and 418 (0.5 ng/mM ). 20 Assay mjocedure The activity of PPARal pha
agonists is determned in a 3-day assay which is described below 25 Day 1
The PPARal pha, reporter cell line is cultivated to 80% confluence in DVEM .
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descri beg AUd Heqlibifistald R piEEHin REMBI5iL-5RGANE-TK and the PPARgamma
expression plasmid_pcDNA3—GAL4-humanPPARgami‘néLBD, also used for the cellular
PPARgamma assay are the reference plasmid pRL-CMV (from Promega) and the
15 plasmid pBluescript SK(+) from Stratagene. All four plasmids were prepared using a
plasmid preparation kit from Qiagen, which ensured a plasmid quality with a minimal

endotoxin content, before transfection into HEK cells.

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

Day 1

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

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

antibiotic- and serum-free DMEM medium (# 41965-039, Invitrogen), 100 pl of

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



streptomycin). 10 Test substances are tested in 11 different concentrations
in the range from 10 pMto 100 pM More potent conpounds are tested in

. concentration ranges froml pMto 10 pMor between 100 nMand 1 pM The
medi um of the PPARal pha reporter cell line seeded on day 1 is conmpletely
renoved by aspiration, and the test substances diluted in nmediumare

I medi ately 15 added to the cells. Theadilution and addition of the
substances is carried out by a robot (Beckman FX). The final volune of the
test substances diluted in nmediumis 100 pl per well of a 96-well
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in 15 ml of DMEM medium (# 41965-039, Invitrogen) which is mixed with 10% FCS (#
16000-044, Invitrogen), 1% penicillin-streptomycin solution (#15140-122, invitrogen)
and 2 mM L-glutamine (#25030-024, Invitrogen). After the cell suspension has been
counted in a cell counter, the suspension is diluted fo 250 000 celis/ml. 15 ml of this
15 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,

20 Day 2 |
PPAR agonists to be tested are dissolved in DMSO in a concentration of 10 mM. This
stock solution is difuted in DMEM medium (# 41965-039, Invitrogen) which is mixed
with 2% Ultroser (#12039-012, Biosepra), 1% penicillin-streptomyein solution (#15140-
122, Invitrogen) and 2 mM L-glutamine (#25030-024, Invitrogen). Test substances are

25 tested in a total of 11 different concentrations in the range from 10 pM to 100 pM. More
potent compounds are tested in concentration ranges from 1 yM to 10 pM.

The medium of the HEK cells transfected and seeded on day 1 is completely removed
by aspiration, and the test substances diluted in medium are immediately added fo the
cells. The dilution and addition of the substances is carried out by a robot (Beckman

30 FX). The final volume of the test substances diluted in medium is 100 pi per well of a
96-well microtiter plate. Each plate is charged with a standard PPARgamma agonist,
which is likewise diluted in 11 different concentrations, in order to demonstrate the



5 Principle A transient transfection systemis enployed to determ ne the
cel lul ar PPARgamma activity of PPAR agonists. It is based on the use of a
. luciferase reporter plasmd 10 (pG.3basi c-5xGAL4- TK) and of a PPARgammma
expressi on plasm d (pcDNA3- GAL4- humanPPARgammelBD). Both plasm ds are
transiently transfected into human enbryonic kidney cells (HEK cells).
There is then expression in these cell ®30f the fusion protein

GAL4- humanPPARganmalLBD whi ch binds to the GAL4 binding sites of the
reporter plasmd. In the presence of a PPARgamma-active |ligand, the

activated 15 fusij I LN - PRARg ' b Iy of
fhe | uc insreoind oI BEgey iladt MR STAR TERSER, fRier FR A Aea)Ran

chem | urhAipstR R 7SCHMRI 5% Cex, forsdBlht i on of a |uciferase substrate. As a
difference fromthe stably transfected PPARal pha reporter cell line, in

t he cellul ar PPARganma assay the two conponents (luciferase reporter

pl asm dlﬁéeyd PPARganmma expression plasmd) are transiently 20 transfected

i nto HE e‘?’l s because stabl e and perrmanent expression of the PPARganma
fusi ors Pt eémoial aftheheediom ISoaspiraiiohi 50 pbbf Dhal-Glclimedges DabQlalCi f er ase

reporter plasm d pG.3basi c- 3xGAL4-TK i s sed on the. vecto G.3basic from
Pronega.LU‘Fﬁ%raFE%tﬁsﬁﬁréjyﬁl%%@' wmggéﬁrﬂsﬁﬂ&% %%Cgﬁv%'“m?&"iﬁf}?%i‘%ﬁ? tes of
the yea isp,d tiar R vide thietdubbitatesioatince
5'- UCG&%%%&%&%@%T% I?%ﬁ?‘h@rwﬁﬁ? éaé"%ggoﬂg%ﬂvon t hyrri di ne ki nase
pr onot effirafyduciferag¢SéRbaiinusAoyralis) formed rteragls) Afer m@yga@mﬁi oA pGL3basi c.

3 30d t of t t i-di Ki ' | et
uci  er S880G ARG R SRR rumpyta 16S e R et Tudd 8% TS0y whi cn
i s al [ee¥mAufPisdcehbe s nitfastif®l infd ﬁ%ﬁsdriﬁ%lr@@ﬁh@ﬂﬁﬂésuﬁih@ﬁmmémg and
sequenci ng of the reporter 4_1])_I asm d GL3basigr SXGAL4- TK tOOk&[ﬁqlJ cein

[

anal ogy lteec ReluxdsaniWallag. heBzﬁﬁﬂi'%Rhé])DUél'G'%t Storet Sl reagest g, Cold
Spring fagphor, LAbarahLy, BUERS: Prafifga) is added to each well in order to stop the
activity of the firefly luciferase and providé the substrate for the Renilla luciferase
expressed by the reference plasmid pRL-CMV. After incubation at room temperature in
15 the dark for a further 10 minutes, the chemi'luminescence mediated by the Renilia

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

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

25
The results for the activity of some compounds of the invention of the formula | are

indicated in Table | below:



The PPARganma expression plasm d pcDNA3- GAL4- humanPPARganmmalLBD was

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

. yeast 5 transcription factor GAL4 (Genbank Accession # P04386) into the

pl asm d pcDNA3 (from Invitrogen) 3'-downstream of the cytomegal ovirus
pronoter. Subsequently, the cDNA of the |igand-binding domain (LBD) of the
human PPARganma receptor (am no acids g4l52-Y475; Accession # gl1480099)

3' -downstream of the GAL4 DNA bi nding domain was cloned. C oning and
sequenci ng of the PPARgamma expression plasmd 10

pcDNA3- GAL4- humanPPARgamalLBD again t ook place in analogy to the

description in Sanmbrook J. et. al. (Ml ecular cloning, Cold Spring Harbor

Labor at arapj&ress, 1989). Besides the luciferase reporter plasmd
pGA.3basi c- 5xGAL4- TK and t he PPARgamma expression plasmd
pcDNA3- GAL4- himanPPARgamaLBD, al so used for the c8fful af PFMyamma assay
are the refef epgedasm d pRL- Cl\/lg.én(qfl%om Pronega) ppARapile | PpaRb@RAFRT
pBl uescri pt SK(+) from Stratagene. ATl four pl asm ds_ wer ¢ pr? red |using a
pl asm d preparation kit from Q agen, which ensured %{mpl asmd l@@al ity with a
m nirmal  endptoxiyn cont ent, before transfection I Nt.@3BEK: cel1.3801 Assay
procedure 20-The-actiwvi-ty—eof—PPARgarra—agont-st ‘56‘0- b—tcrn"i '“"Jz-b“ 4- day
assay which js described bel ow. Before the transfectron) HEKEElLS are
cultivated i n DVEBM nedi um (# 41965-039, |nvitrpgeh)s2dhi ¢h id75txed with
the fol | ow ng-atdgi-t+ons 0% FCS—(#16000=044 Vi §J190en) . o5
penicillin-streptonmycin solution (#15140-122,  Ihvitrogen) 25 and 2 imMV
L-gl ut ami ne [(#25630- 024, Invitrogen). Dayl Firbkt|$01480l 4ti SWERE a
transf ecti onfmixtgure~whichrcontains al T four pl ashg g3pr €Vi ougdsy escri bed
in addition to DVEM nedium |s prepared.The.-f.ollowingampunt-s ar-e used 30
to make up 3/ m df solution A for each 96-well mc?'%a?teﬁ m%{’gg for| an
assay: 2622 pl ofg ant{Bioftic- and serumfree DVEM gresfsum! (# 430@65- 039,

| nvi trogen), -100—pl-o ref-erenee—prasm-ad—pR=SW{L g pt ) H0—h of

| uci f erase repor fer plasm d pG.3basi c 0.0488 0.4617

10 0.3813 0.6722
11 0.0709 1.7876
12 0.0055 0.1333
13 - 0.3133 0.1242
14 0.0187 0,1270
15 : 0.0717 0.1485
16 | 0.0127 0.1992
17 0.0420 0.1090
18 : £5.0205 0.0383
19 0.0018 0.1824
20 ‘ 0.1495 0.0714

21 0.0018 0.1843




22 5xGAL4-TK (10 ng/pl), 100 pi of PPARganna expression plasnld
PCDNA3- GAL4- humanPPARgammalLBD (100 ng/pl) and 78 pi of plasmd pBl uescri pt
. SK(+) (500 ng/pl). Then 2 ml of solution B-are prepared by mixing 1.9 nl of
DVEM nedi um (# 41965-039, Invitrogen) with 100 pi of Pol yFect transfection
reagent (from Q agen) 5 for each 96-well mcrotiter plate. Subsequently, 3
m of solution A are mxed wwth 2 nml ofgssolution B to give 5 ml of solution
C, which is thoroughly m xed by multiple pipetting and incubated at room
tenperature for 10 min. 80% confluent HEK cells froma cell culture bottle
with a capacity of 175 cnmi are washed once with 15 m of PBS (#14190- 094
I nvitrogen) and tredted with 3 of 10 trypsinisolution (f¥25300- 054,
Invitrogen) at 37C fjor 2 min. T -IIs are then taken up |in 15 m o
medi um (# |41965- 039, InV|troge- «ch is mxediwith 10% FCS (# 1600
I nvitroger), 1% penijcillin-stre cin solution (#15140-122, Invitro
and 2 mM L-gl utam ne (#25030- ﬁ? ogen). After the cell suspens
has been |counted in a cell cou ter suspengion is diluted to 250
cells/m. |25 M of this 15 C suspension are imixed with 56 m of sol
C for one|micrdtiter plate. 0/Pi of t suspensi 8A7are seedelli®n e
well of a|96-well mjcrotiter te with a clear |plastic base (#3610,
Corning Castar). The plates are Acubated in a gell culture incubator
37C and 5% CO2 for 24 h. 20 Da PAR agonists|to be tested are diss
in DMBO in a concentjration of 1 This stock solution is diluted
DVEM nedi ym (# 4196%- 039, Invitrogen) which is mixed wth 2% Utrose
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* Example 58 from WO 2004/076427.
** Example 61 from WO 2004/076427.

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

10 health and disease, NATURE, VOL 405, 25 MAY 2000; I. Pineda et al..
proliferator-activated receptors: from transcriptional control to clinical practice; Curr
Opin Lipidol 12: 2001, 245-254). |

Peroxisome



cells. The dilution ‘and addition of the substances is carried out by a
robot - (Beckman 30 FX). The final volune of the test substances diluted in

. mediumis 100 pi per well of a 96-well microtiter plate. Each plate is

charged with a standard PPARgamma agonist, which is likewse diluted in 11
di fferent concentrations, in order to denonstrate the 23 functioning of

t he assay in each individual plate. Thegassay plates are incubated in an

i ncubator at 37C and 5% CO2 for 48 h. Day 4 5 After renoval of the nedium
by aspiration, 50 pl of Dual -G oTMreagent (Dual -G oTM Luciferase Assay

mhnut 2t PP RS FEAEN RO SR Ehel ysirdt) € FREARBTRAMGAE oMot (e

substr atgstrieting fie firefly luciferase (Photinus pyralis) formed in the
cells. After incubation at room tenperature in the dark for 10 m nutes,
the firefly luciferase-nediated 10 chem | um nescence is neasured in a
measur i r-\%bi@ﬁ%:unent (measuring time/well 1 sec; Trilux fromWllac). Then
al-G@ oTM Stop & G o reagent (Dual- G oTM Luci ferase Assay
Systen§ Pronega) 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 plasm gg3pRL-CW. After incubation at room
tenperature in 15 t further 10 m™Rutes, the 6hem’ | um nescence
medi ated by the Re/ ifefase i s aga asur ed i1 sec/well in the
measuring i nstRUE Len, 200The saw data from | unbgonet er are
transferred into a cel™fil e The fi r'é’ﬁy/ ni ' uci f erase
activity ratio is termpned for each measurenment derived from one well of
the mcrotiter plate. The dose-effect plots and EC50 v s of PPAR
agoni sts are calculated fromthe ratios by thg XL.Fit program as specified

‘by the manufacturer (IDBS). 25 The results for the activity of sone

conpounds of the invention of the formila | are
EX. R R1 R2 R3 R4 R5
1 H CF3 H C2H5 CH3 H
2 H H CF3 C2H5 CH3 H
3 CF3 H H C2H5 | CH3 H
4 H CH3 CH3 C2H5 CH3 H
5 H tert-C4H9 | H C2H5 CH3 H
5 H CF3 A i-CaH7 | CH3 H
7 H H CF3 -C3H7 CH3 A
8 H CH3 CH3 -C3H7 CH3 H
9 H tert-C4H3 H -CaH7 CH3 H
10 H H OCH3 | -C3H7 CH3 H
11 H 2-Naphthyl -C3H7 CH3 H



indicated in Table | below. 24 Table | EC50 EC50 Exanple No. Fornul a
PPARal pha PPARgamma [pM [pM r 1 0.0036 1.5601 2 0.0320 0.2322 3 0.1522
. 2.7564 4 0.0019 0.3235 5 0.0143 0.2656 6 0.0193 1.8831 7 0.0462 0.7996
(([ 8 0.0375 1.5008 9 0.0488 0.4917 10 0.3813 0.6722 11 0.0709 1.7876
12 0.0055 0.1333 13 0.3133 0.1242 14 0.0187 0,1270 15 0.0717 0.1495 16
0.0127 0.1992 17 0.0420 0.1090 18 0.3205 0.0383 19 0.0018.0.1924 20

0. 1495 0.0714 21 0.0016 0.1843 25 .

Table llb: R
. o RS
| 0
m#Q'—QNLO\Q/O\W _R5
0
Rz R CH,
| b
Ex. R R1 R2 R3 R4 R5
12 A CH3 CH3 | icaH7 CH3 A
13 H Ph A CH3 CH3 H
14 H 2-Naphthyl Ca3H7 CH3 H
15 H H OCH3 | C2H5 CH3 A
16 H A CE3 | CanT CHa H
17 H GRS A FC3H7 | CH3 H
18 H Ttetcang | H CaH7 CH3 A
19 H 2-Naphthyl CoHs CH3 A
20 A OPh H CH3_ CH3 H
71 | H CH3 | CH8 | Czrs | CH3 H

5 Processes

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

the following reaction schemes:

10 Process A:



OO0 NOHO0.075 2.592 Ovcis/racemate A OO0 OOH N ** O 0.0013 >10
cis/racemate.* Exanple 58 from WO 2004/ 076427. * Exanple 61 from WO.

. 2004/ 076427. 5 1t is evident from Table | that the conmpounds of the
invention of the fornula | activate the PPARal pha receptor and the
PPARgamma receptor and thus for exanple bring about a | owering of
triglycerides in the body in analogy tegibrates in clinical use (see, for
exanpl-e, J.-Ch. Fruchard et al.,: PPARS, Metabolic Di sease and

At heroscl erosi s, Pharmacol ogi cal Research, Vol. 44, No. 5, 2001; S.
Kersten et al.: Roles of PPARs in 10 health and di sease, NATURE, VOL 405,

25 MAY 2000; |I. eda et al.: Peroxiso proliferator-activated
receptors: from scri pt iRegadtiogontrof to] clini cgl_ el ce, i n
Li pi dol 12: @ = ) —26—7Fhe €) d tar—t—edmbekow ¢ .
iIIustratethlnventloh wi t hout, ho aStricting it. S
R3 OH 0 OPG
A1 -
A2 A3

R ducti
eduction (r\)\/ O-protection OPG'
A4 ([L A-5

‘ . 0
O-deprotection PG O \)J\
‘ S O o, O o

PG I
Is) NaQH =6
A'ﬁ A_?
1, C-alkylation with R4-X O Q
2. C-aiky|aﬁ0n With RS"X R . O I deprotecﬁon - b, Q
g ¢ T I i ?
' A-8 A8
Base
Ester cleavage
R~ T T
== 0 o R4 o o. R4
O __N ’
D RS\]éz O=Z<R5 R3 037<R5
" N P N OH
Ot RE O
R2 R R
R1 A-10 A-11
R2 R2
R1 . ‘R1

Compound A-1 (prepared as described by N. W. Boaz, Tetrahedron: Asymmetry,
(1999) 10, 813—816) is reduced to the alcohol A-2 (e.g. with ethyl chloroformate,

5 triethylamine and sodium borohydride in THF or with isobutyl chloroformate and N-
methylmorpholine and sodium borohydride in THF) and subsequently protected on the



(c) "1 /OR4L OR5S RI1
CH3 H 2 HHCF3 C2H5 CH3 H 3 CF3 HH C21-15 CH3 H 4 H CH3 CH3 C2H5 CH3 H
5 Htert-CAHO H C2H5 CH3 H 6 HCF3 Hi-C3H7 CH3 H 7 H H CF3 i-C3H7 CH3 H
8 HCH3 CH3 i-C3H7 CH3 H 9 Htert-C419 Hi-C3H7 CH3 H 10 H H OCH3 i - C3H7
CH3 H 11 H 2-Naphthyl i-C3H7 CH3 H 27 Table Ilb: OR3 RL -g-\ \, 3( t?
fiLRS R RCH3 Eb Ex. RRL R2 R3 RgRs5 12 H CH3 CH3 i-C3H7 CH3 H 13 H

Ph HCH3 CH3 H 14 H 2-Naphthyl i-C3H7 CH3 H 15 HH OCH3 C2H5 CH3 H

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

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

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

15 the meaning described above, in an etheral solvent at low temperature. The compound
obtained in this way is then reacted with a lithium amide base (e.qg. lithium
diisopropylamide or lithium- 2,2,5,5-tetramethylpyrrolidide) and an alkyl halide of the
general formula R5X, in which R5 has the meaning described above, in an etheral
solvent at low temperature to give the compound A-8. The protective group SG' is

20 eliminated from A-8 (in the case of PG = TBDPS with tetrabutylammonium fluoride in
THF), resulting in the compound of the general formula A-9. The compound A-9 is
reacted with a base (for example sodium hydride or potassmm tert-butoxide) and the
compound D in which R1, R2 and R3 have the meanings described above in an
etheral solvent to give the compound A-10. The compound A-10 is hydrolyzed to the

25 acid A-11: in the case where R6 are primary or secondary alkyl radicals, with a base in
methanol, or in the case where R6 is a tertiary alkyl radical, with anhydrous acid in an

inert solvent (for example hydrogen chioride in dioxane or triflucroacetic acid in

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

Process B:

R2RRCH3 la Ex. RRIL R2 RB R4 R5 1HCFBHC21-15



16 HH CF3 i-C3H7 CH3 H 17 Hi-C4H9 Hi-C3H7 CH3 H 18 Htert-C4HO H
i-C3H7 CH3 H 19 H 2-Naphthyl CH5 CH3 H 20 H OPh HCH3 CH3 H 21 H CH3

- CH3 CH5 CH3 H 5 Processes The conpounds of the invention of the fornula I
can be obtained in accordance with the follow ng reaction schemes: 10
Process A: 28 O'Reduction O protection ~CQzi Pr CO2iPr CRiPr OH 0 OPG
A-1 A-2 A-3 Reduction OO protection @G OPGOPG{ 44 A-5 0O
O deprotection X R6 OPG G PGLO~,,, /O ro--~ ONaOHR6 A6 A7 1. C
al kylation wwth RX O A wth Cal kylatlon W th R5 X deprotectlon oPG R4 R5
R6 OR4 R5 R6 A8 A-9

O |
1.C-Alkylation with R4-x
\)J\ 2.C-Alkylation with RB.X
O 0 >
PG OR,
NaOH
A4 B-1
Q
0 Deprotection O
¢ T ¢
oPG' R4 RS pg 0 R4 RS pg
8.2 B-3

Base . ' '
S Ester cleavage
R3 | :
H\ O G o} 0
> O 2N
| \g O:Z<Rs R3W/2 O=Z<R5
RP /o | “N OH
R2
R1

: ot
R
B-5
R2

R1

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

5 haloacetic acid (halogen can be bromine or chlorine) and of the alcohol R6-OH in
which R6 has the meaning described above — to give the compound B-1. The
compound B-1 is reacted with a lithium amide base (e.g. lithium diisopropylamide) and
an alkyl halide of the general formula R4X in which R4 has the meaning described

| above in an etheral solvent at low temperature. The compound obtained in this way is

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

is eliminated from B-2, resulting in the compound of the general formula B-3. The



Base Esfer cleavage n OO RA JOOR4M O~NDR3~ OR5 RBZR5 R I 'N C N-
OH RR ORREORRL/ \ Al0 A-11 R2 R2 Rl Rl Conmpound A-1 (prepared as
. described by NN W Boaz, Tetrahedron: Asynmmetry, (1999) 10, 813-816) is
reduced to the alcohol A-2 (e.g. with ethyl chloroformate, 5 triethylam ne
and sodi um borohydride in THE or with isobutyl chloroformate and N
met hyl nor phol i ne and sodi um bor ohydri de1in THF) and subsequently protected
on the --- 29 primary hydroxyl group with a protective group PG (for
exanple for PG = THP, by stirring w th di hydropyran and toluenesul fonic -
- acid no i j s ' T Yo THT I N ol T~ NN d A-3..
Aa’i o RO e el TS BARE (o oxaihble SARU A by o R e
conmpoundutexide)Tdre] thenguamploundiDiis witich Bdt B2 amd RBehgveithanyeznitgsddesgribegr oup
~wWith a protective group PG which is ortho al to PG (for, exanple for PG .
= TBDPS:2b®ye dit AP athgrahseikeniHome t%ﬁpmﬁ?w%fgrie -fl?’ia W&g‘ﬂnq;%‘?‘% esulting in
the co AhENRE B! 55 WRefeRBIR brageosdaly dikgr exanpl e
DG @@W%@th@%u&B@ﬁH%% eﬁ&ff& UreGr J9 ﬂ? W

for stirring with toluenes oni ¢ ‘aci d”nonohydrate or
pyri di hiradicpls, with sebesaiinf rogtitamol, or ietheacade wheresBfrio pdedianaalk@madiacadsul ti ng

estor ofB HNEAER PEAR AR ORARONEH faheran B Roeh ChiF B AR o5 e

al cohol ¢fRfudrbhtdtioddig ih Behirsmehfangyeani ng described above - to give the
conmpound A-7. The compound A-7 is reacted

The enantiomeric products of Examples 12-21 can be synthesized by this process.

10
The abbreviations used stand for:

Ac Acetyl

Bn Benzyl

Bu Butyl |

iBu [sobutyl

tBu tert-Butyl

BulLi n-Butyllithium

Bz _ Benzoyl

Cy Cyclohexyl

DCI Direct chemical ionization (in MS)

DCM Dichloromethane

DHP 2,3-Dihydropyran _

DMAP 4-N,N-Dimethylaminopyridine

DMF N,N-Dimethylformamide

DMSO Dimethy! sulfoxide

EA Ethyl acetate _
EDC N’-(3-Dimethylaminopropyl)-N-ethylcarbodiimide x HCI
El | -Electron impact ionization (in MS)
equiv. Equivalent

ESI . Electron spray ionization {in MS)



with a lithiumamde base (e.g. lithiumdiisopropylamde or lithium
2,2,5,5- tetranethyl pyrrolidide) and an al kyl halide of the general formula
. RAX, in which R4 has 15 the meani ng descri bed above, in an etheral solvent:
at | ow tenperature. The conpound obtained in this way is then reacted with
a lithiumam de base (e.g. lithium diisopropylamde or lithium '

2,2,5 5-tetranethyl pyrrolidide) and an3a kyl halide of the general fornula
R5X, in which R5 has the neaning descri bed above, in an etheral solvent at
| ow tenperature to give the conmpound A-8. The protective group SG is 20

el i mnated fromA-8 gqyﬂhe case off PG = TBDPS wth tetrabutyl amoni um
fluoride'in THF), resuiting in the conmpound of the general fornula A-9.
The compound A-9 is Hamacted with a base (for exanpl e sodi um hydride or

pot assium_tert-butoxide) and the conpoun in which Rl, R?2 and R3 have
the neaflAld descri b&t(aﬁé@@eﬁ‘wt'&%m'ﬁr}‘l'g{\gi\l&&'\ﬁ@H?”WéW\?@'L{'ﬂe conpound
A-10. The conpound A i d to the 25 acid A-11: in the case
where R6 are pri naryh(%rgaglgogg%ggérﬂy%gkyl radicals, with a base in nethanol,

or in th#OBhse wher e 1Rydexg-1tkebeénzotgiazdleyd H2@di cal , with anhydrous acid in
an. inert.solvent (for exanple rogen chloride in di axane or

trifl uoH)Dalt:(gti c aci dHigh pEﬁr%ero%Pﬁ&ﬂ@an%h%ﬂ%ﬁﬁp&&?gﬁ?h&l can be

synt hesijzefidy thi s pIRERSSliquidERR8atoBrapHy — iR sheBogedpyC Al kyl ation
with R&-X Q Qp 2. C Al kyl aﬁon w th RE @(ﬁ, PG f %6 ODGc%aya—l A-4 B-1 3 n

0 0i pM=mprotecti onMethyloPG R4 R5 R6 p R4 R5 R5 B-2 B3

TsOH

MS Mass spectroscopy

MsClI Methanesulfonyl chloride

MTBE tert-Butyl methyi ether

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 Tetrabufyiammonium iodide

TBDPSCI tert-Butyldiphenyisily! chioride

TBDMSCI tert-Butyldimethyisilyl chloride

TFA Trifluorcacetic acid

THF Tetrahydrofuran

THP Tetrahydropyranyl

TLC Thin layer chromatography
Tr Trityl

Toluene sulfonic acid



Base Ester cleavage RS p ORA pp RA ,NDR3\ OR5 RB RS R ~~N1Yi\N OH
RR p RRE ORRL B4\ B5 R2R2 RlL R The conpound A-4 (see process A)

. is reacted with conpound C - an ester of 2- 5 hal oacetic acid (hal ogen can
be brom ne or chlorine) and of the alcohol R6-CH in which R6 has the

meani ng descri bed above - to give the conpound B-1. The conpound B-1 is
reacted with a [ithiumam de base (e.g.33 ithiumdiisopropylamde) and an

al kyl halide of the general fornmula R4X in which R4 has the nmeaning

descri bed above in an etheral solvent at |ow tenperature. The conpound

obt ai neg+ I ] ] | ik Dy ) se (e.g.
rtnt omih B bahBtie b b APt a B BerdinED e A e e
i n whi clorétedsas. t he neani ng described above in an etheral solvent at |ow
- tenperature to give the conpound B-3. The protective group PG is
elimnated fromB-2, resulting in the conpound of the general formula B-3.
The 31 conpound B-3 is reacted with a base (for exanple sodi um hydri de or
pot assi um tent- butoxide) and the conpound D in which RL, R2 and R3 have
the meaBuigmgdseck syretesialdtes comaousdd ef Hie galeraiformuolagh+® t he conpound
B-4. The conpound B-4 is hydrolyzed to the acid B-5: in the case where R6
are primary or secondSy alkyl 5 radicals, with a base in nmethanol\ or in
the case whepe R6 isHal tertiary al kyl rddical, o

\)k/ Diethyt ether _ . @] \
| CHO S
N ; "
Nal
POCI3 0\ Acetone SN :
e /@/L —— -
N !

_Diethyl ketone is reacted with isoamy! nitrite and HCI in diethyl ether, resulting in
pehtane-z,s?dione 2-oxime (G. Buechi, J. Galindo, J.Org.Chem. (1991) 56(8), 2605-

10 2608). The latter is reacted with p-methylbenzaidehyde and HCI in acetic acid to give
5-ethyl-4-methyl-2-p-tolyloxazole 3-oxide (P. M. Weintraub, J. Med. Chem. (1972)
15(4), 419 — 420). Boiling this compound with phosphoryl chloride in chioroform results
in 4-chloromethyl-5-ethyl-2-p-tolyloxazole (M. S. Malamas, R. P. Carlsdn, D. Grimes,
R. Howell, K. Glaser, . Gunawan, J. A. Nelson, M. Kanzelberger, U. Shah, D. A.

15 Hartman, J. Med. Chem. (1998) 39(1), 237 — 245). This compound is heated with
sodium iodide in acetone under reflux, r_esulting 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).

20 The following building blocks are obtained in analogy to the synthesis from the

precursors depicted in Table Il
Table lil:



wi th anhydrous acid in an inert solvent (for exanple hydrogen chloride in
- dioxane or trifluoroacetic acid in dichloronethane). The enantioneric
. products of Exanples 12-21 can be synthesized by this process. 10 The _
abbrevi ati ons used stand for: Ac Acetyl Bn Benzyl Bu Butyl iBu Isobutyl
" tBu tert-Butyl BuLi n-Butyllithium Bz Benzoyl Cy Cyclohexyl DCl Direct
chem cal ionization (in M5) DCM D chl ggonet hane DHP 2, 3- Di hydr opyr an
DVAP 4- N, N- D net hyl am nopyri di ne DMF N, N- Di et hyl f or mam de DMSO Di et hyl
- sul foxi de EA Ethyl acetate EDC: :

' - (3-Di net hyl am nopropyl )-N-ethyl carbodiimde x HCl El El ectron inpact
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O
o9 F | FF N~
ISt e i
F F o™
. FF 7 1
0 F F : '
3 \)J\/ F 0 A
[ ]
F ' 0
o F
| . [
O F N
F
4 \)’k/ F 2
O .
I
Q N
O .




hexaf | uor ophosphate HOBt 1-Hydroxy-1 H benzotriazole x H20 HPLC Hi gh
pressure, high performance |liquid chromatography LC Ms Coupled liquid

. chromat ography - mass spectroscopy M Methyl M Mass spectroscopy MC
Met hanesul fonyl chloride MIBE tert-Butyl nethyl ether NVR Nucl ear magnetic
resonance spectroscopy Pd/C Palladiumon carbon Ph Phenyl i Pr |sopropyl
nPr n-Propyl Rf Retention ratio (in T3S RT Roomtenperature sat.

Sat urated TBAF Tetrabutyl anmoni um fl uoride - TBAl Tetrabutyl ammoni um i odi.de
TBDPSCI tert-Butyl di phenylsilyl - chloride TBDVSCl tert-Butyldinethylsilyl
chloride TFA Trifluoroacetic acid THE Tetrahydrofuran THP

Tet rahydr opyr.any. TLC Thi-n-layer--chronmat-ography— T Trity-—TsOH-Fel uene
sul fonic acid 33 O her cornpounds Brepared in accordanc with the

abovenent i oned
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processes. 5 Building block synthesis of the conpounds of the general
formula A-8: Isoanyl nitrite Diethyl ether I I HCQ O \\//II\\//, i7 CHO
.0 ON N POCC13 O Acetone O N\}}~~\\Cl N Diethyl ketone is reacted with
isoanyl nitrite and HCl in diethyl ether, resulting in pentane-2, 3-dione
2-oxime (G Buechi, J. Glindo, J.Og.Chem (1991) 56(8), 2605 10 2606).
The latter is reacted wth p-nethyl benzg dehyde and HCl in acetic acid to
give b5-ethyl-4-nethyl-2-p-tolyloxazole 3-oxide (P. M Wintraub, J. Meud.
Chem (1972) 15(4), 419 - 420). Boiling this conpound wi th phosphoryl
chloride in chloroformresults in 4-chloronethyl-5-ethyl-2-p-tolyl oxazole

(M S. Malamas, R.P.__Carlson, D Gines. .. Howel | K _..daser, |
Gunawan, J. A! Nelson, M Kanzelh U. Sha A. 15 Hartnan, |J. Med.
Chem (1996) 39(1) © 237 + 245). Ccénpound 3 i,th Jsodi ym i odi de
in acetone gznd r reflux, | resul- in 5-ethyl -4 :
tol yl oxazo Ay Zl at'koy, P. s J., Rodrig Al varez, N., Danchev,
., Nikolova, | Ji, Mtkoy, E Med. Chem Chi m Ther™. (200@) 3 0),, 941 -
948). 20 The fiollowi ng building bl ocks are ¢btained in anal ogy to the
synthesis fromthe precursors depicted in Table I111: Table lll: - - -
------ 34 | No| Ketone Al gdehyde Product.. O -1 O / [
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Example 1

2-{(18, 3R)-3-[5-Ethyl-2-(4-trifluoromethylphenyl)-oxazol-4-yimethoxymethyl]-
cyclohexylmethoxy}-2-methylpropionic acid

CICC,Et
NEt, DHP
. NeBH, TsOH H,0
THF CH,CI,
- OH 0 O Q OTHP 0
. TBDPSCI
LIAIH, imidazole
THF DME
PO Q . OTBDPS
OTHP- QTHR
O
TSOH H,0 >0K o
MeQOH Br \)L
TBDPSO., .~ e, 0
OTBDPS ~ o o
NaGH
o) NBu, HSO,
PhCH,
1. LDA, Mel THF e ‘ o
2, 1 DA, Mel, THF o . O
e rr———————— !\‘1\‘- ----- / O e s e e f ““““ ..—."/DXU\O "
' OTBDPS o |




O 100\ 1 \ 000011/ O( ~Ob_<N36 yk Oo 1120/ 0 1301 H
140/ ~0 \ N\/ O OTN ,-017 V1 0\ I ONY 37 Exanple | 2-{(1 S,

. 3R)-3-[5-Ethyl-2-(4-trifluoronethyl phenyl)-oxazol -4-yi net hoxynet hyl ] -

cycl ohexyl net hoxy}-2-net hyl propionic acid CICOZEt NEt3 DHP NH CH2C M20
THF ECHzClz O OO- 0~Y ~~CH ~~0 CH 0 OTHP O '
38

isopropyl (1 R,3S)-3-hydroxymethylcyclohexanecarboxylate

CICO,Et
NEt,

NaBH,
_ THF
. OYE\/%(O ' Ow/
" DOH O \I/ OH O

5 140 g of (1S,3R)-3-isopropoxycarbonylcyclohexanecarboxylic acid are dissolved in
THF, and 100 ml of triethylamine are added. At -10°C, 68.4 ml of ethyl chloroformate
are added dropwise, and the suspension is stirred overnight. After filtration through
celite, 55 g of sodium borohydride are added at 0°C, and the suspension is stirred at

| RT for a further 6 h. A further 25 g of sodium borohydride are added, and the
10 suspension is stirred overnight. Water is added and thé solution is stirred for 2 h. The
phases are separated and the aqueous phase is extracted with MTBE, and the
combined org. phases are washed with sat. NaCl solutidn, dried over MgSO4 and
concentrated. 105 g of isopropyl (1R,3S)-3-hydroxymethylcyclohexanecarboxylate are

obtained as colorless oil.

15
~ C11H2003 (200.28): LCMS (ESI): 201.2 [MH"].

Isopropyt (1R,3S)-3-(tetrahydropyran-2-yloxymethyl)cyclohexanecarboxylate
0 . .

DHP -
TsOH H,0O

CH,Cl,

OH O OTHP o



Li Al H TBDPSCI

MeOH |

OTBDPS=TBDPSO ., ;. /O ,,K NaOH O 0 NBu, HSQd PhCH3 1. LDA,

. Mel, THF 0 2. 11 2LDA, Mcl, THF OTBDPS.0 NaH MIBE TFA ONO ONO 'N OH
FFO/ OkFF “FFFF5 it 38 |Isopropyl _
(1R 39S) - 3- hydr oxynet hyl cycl ohexanecar boxyl at e Cl CO2Et

38

100 g of isopropyl (1R,3S)-3-hydroxymethylcyclohexanecarboxylate and 46.2 g of
dihydropyran are dissolved in 500 mi of dichloromethane and, at 0°C, 4.75 g of
toluenesulfonic acid monohydrate are added. The solution is stirred overnight and then
sat. sodium bicarbonate solution is added. The organic phase is separated off, diluted
With MTBE and washed with sat. sodium chloride solution, dried over MgS04 and

~ concentrated, resulting in 140 g of isopropyl (1R,38)-3-(tetrahydropyran-2-

10

15

20

25

yloxymethyl)cyclohexanecarboxylate as brown oil.

C16H2804 (284.4): MS (Cl+): 285 (5) [MH*], 201 (100) [MH* — C5H80], 85 (77).

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

LIAIH,

: THF
OY S O
OTHP 0 OTHP

60.6 g of isopropyl (1R,38)-3-(tetrahydropyran-2-yloxymethyl)cyclohexanecarboxylate
are dissolved in 100 ml of THF and, at 0°C, added dropwise to a suspension of 16.2 g
of lithium aluminum hydride in 300 ml of THF. The .mixture is stirred at RT until
preci.lrsor is no longer detectable by TLC. 50 m! of 10N KOH are added to the mixture
at 0°C. The solution above the gray precipitate is decanted off, and the residue is
digested with ethyl acetate and filtered. The combined filtrates are evaporated, the
residue is exiracted with ethyl acetate, and the org. phases are dried over MgSO4 and
concentrated. The residue is chromatographed on silica gel (heptane/ethyl acetate
gradient), resulting in 30.7 g of (1 R,3S)—3-(tetrahydropyran-z-yloxymethyf)cyclo-

hexylmethanol as yellow oil.

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

(100).

| mMm dazole THE O DM_ F OIBDPS OIHP OTHP TsCOH HzO O Br O

/



NEt3 NaBH4 THE O OH O OH O5 140 g of

(1S, 3R) - 3-i sopropoxycar bonyl cycl ohexanecar boxylic ‘acid are dissolved in

. THF, and 100 ml of triethylam ne are added. At -10C, 68.4 nl of ethyl
chloroformate are added dropw se, and the suspension is stirred overnight..
After filtration through celite, 55 g of sodium borohydride are added at
0C, and the suspension is stirred at RBpfor a further 6 h. A further 25 g
of sodium borohydride are added, and the 10 suspensionis stirred
overnight. Water is added and the solution is stirred for 2 h. The phases
are separated and the aqueous phase is extracted with MIBE, and the

conbi ned org. phases are washed with sat. NaC solution, dried over MgSO4
and concentrated. 105 g of isopropyl ' '

(1R 39S) - 3-hydr oxymet hyl cycl ohexanecar boxyl ate are optai ned as col orl ess
o1 15 (4B oD 00 s eru S e B me by s NEas opy

(1R, 3S)-3-(tetrahydropyran-2-yl oxynet hyl ) cycl ohexanecar boxyl ate 20 DHP
TsOH H2O CH2Cl 2 r (DX OOH O OrTHP 0 39 100 g of isopropyl (1

;
R, 3S) - 3- hydraexynet hyI]-TI §§§ exanec xyl at e andTésH A,y of Lhydropyran are

di ssol ved Ml chl or one e and, at @@oH4. 75 g
t ol uenes | d—renehysdr at g aJoEdBLORRe_sol ution j r S2BDPS
over ni gh

| OTHP OTHP 0

36.2 g of (1R,38)-3-(tetrahydropyran-2-yloxymethyl)cyclohexylmethanol are dissolved
in 190 mt of DMF and 130 ml of toluene, and 27.0 g of imidazole are added. At 0°C,
47.9 g of tert-butyldiphenylchlorosilane are added dropwise, and the solution is stirred
at RT overnight. The solution is concentrated, the residue is taken up in MTBE and
10 water, the aqueous phase is extracted once more with MTBE, and the combined org.
phases are washed twice with water' and once with saturated sodium chloride solution,
dried over MgSO04 and concentrated. This results in tert-butyldiphenyl-[(1R,3S)-3-
(tetrahydropyran-2-yloxymethyljcyciohexyimethoxy]silane as yellow oil in quantitative
yield. _'
15 The latter is dissolved in 400 ml of isopropanol and, after addition of 1.52 g of p-
toluenesulfonic acid, stirred at RT for 48. Subsequently, sat. NaHCO3 solution is
added until a neutral reaction is observed with pH paper. The solvent is substantially
distilled off. The aqueous residue is taken up in water and MTBE. The aqueous phase
is separated off and extracted three times with MTBE. The combined org. phases are
20 washed with water and sat. NaCl solution, dried over MgS04 and concentrated, |
resulting in 67 g of (18,3R)-3-(tert-butyldiphenyisilanyloxymethyl)cyclohexylmethanol

as yellow oil.

C24H3402Si (382.62): LCMS (ESI): 383.5 [MH"].
25 '



sat . sodi um bi carbonate sol ution is added. The organi ¢ phase is separated
~off, diluted 5 with MIBE and washed with sat. sodium chloride sol ution,

. dried over MgSO4 and concentrated, resulting in 140 g of isopropyl

(1R, 3S) - 3- (tetrahydropyran 2- yIoxynethyl)cyclohexanecarboxylate as brown
oil. Cl6H2804 (284.4); Ms (Cl+): 285 (5) [M#4], 201 (100) [ M+ - Co5H80], 85
(77). . 10 (1R, 3S)-3-(Tetrahydropyran- 21mloxynethyl)cyclohexylnethanol

UAIH4 THE OTHP 0 OTHP 15 60.6 g of isopropyl (1

R, 3S) - 3- (t et rahydr opyr an- 2-yl oxynet hyl ) cycl ohexanecar boxyl ate are

1o 5 g (OF AR Ry AU oo e GRRBR e Mot ol iatiphips, o

stirrednadthifpropidbhate precursor is no longer detectable by TLC. 50 m of 1
ON KOH are added to the mxtyre at OC. The solution above the gray
_precipitate is decanted off, and the residue is 20 digested with ethyl
acetate and filtered. The conbined filtrates are evaporated, the residue
is extracted with ethyl acefat& and the org. phases are dried over MyS04

and concenjrated. The resid s chronmat ographed on silica gel
30 7 g ofd (1 |
Q xlrmkg}tnal eIIowoiI.
a3 (9)0]

(hept ane/ et hcetate  grabi et resulti

R, 3S)-3-(te dropyr an- 2-yl oxymethyl ) cycl

25 C13H2 28.17); M5 (NaH 229.4 (21$) [ VA ] - C5H80],
85.2 '

(1S, 3R§ %tert ngé%ﬁ%he%léﬂsagyl oxyng?Ryl% cycl ohexyl net hanol  TBDPSCI

[ I'mciazole TsOH H20

5 67 g of (1 S,3R)—3-(tert—bdtyldiphenylsiianyloxyrhethyl)cyclohexylmethanol, 86.3 g of

tert-butyl bromoacetate, 18.8 g of tetrabutylammonium bisulfate are dissolved in
300 ml of toluene and, at 10°C (ice-water bath), a solution of 70.8 g of sodium
hydroxide in 73 ml of water is added, and the mixture is stirred vigorously (KPG paddie
stirrer) at 10°C for 18 h. Then MTBE and water are added, and the phases are

10 separated. The aqueous phase is extracted twice with MTBE, and the combined
organic phases are washed with saturated sodium chioride solution, dried over
magnesium sulfate and concentrated. The residue is chromatographed on silica gel
(heptanefethyl acetate gradient). This results in 60.7 g of tert-butyl 2-{(15,3R)-3-(tert- '
butyldiphenyisilanyloxymethyl)cyclohexylmethoxy]-2-methylpropionate as pale yellow

15 oil.

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

20 tert-Butyl 2-[(18,3R)-3-(tert-butyldiphenyisilanyloxymethyl)cyclohexylmethoxyl-2-

methylpropionate

o 1. LDA, Mel, THF ' 0
2. LDA, Mel, THF
O\)J\ AN 0
! i 0" i ' o




O DVF McCH OTBDPS OTBDPS OTHP OTHP 0 5 36.2 g of (1

R, 3S) - 3- (t et rahydr opyran- 2-yl oxynet hyl ) cycl ohexyl net hanol are di ssolved in
. 190 m of DW and 130 m of toluene, and 27.0 g of im dazole are added. At
0C, 47.9 g of tert-butyldi phenyl chlorosilane are added dropw se, and the
solution is stirred at RT overnight. The solution is concentrated, the-
residue is taken up in MIBE and 10 wat g, the aqueous phase is extracted
once nore with MIBE, and the conbined org. phases are washed twice with
wat er and once with saturated sodiumchloride solution, dried over MyS04

d I
(Tetr anyPuBOPER solbs of fbtbh iehioBhEk Lo HLIB ) ar%éa"daf’?dﬁ@% sblution of |
quant i t @0.7¢ of tef!bdityl P (TQ6H)éﬁ~$teﬁ—btﬁyldaphenyM%ylwﬁﬂéthyl)cynﬂlo -i sopr opanol
and, after addition of - toluenesul fon aC| q L d at RT for

1
48.  SubdyEnet h9xy]s?a—methﬁmr§5m i1 88 miof Thifah- 7t§npr udng wiNehiNer eaction
| S obserype ge)égl}g% %Lﬁ@ﬂ%{ risd BBov ! ARl Th%hﬁ?géﬁ@%tétlﬁle'dyat tﬁ*b%%ﬂnbb%u@ for The |

aqueous fe en up I n water and e aqueous phase
separ af el mfrf ammefXWarmeMb Ofﬁ eadtstimed atithil t&mératwmafom@rfbrthed’i Dmyn, phases

are 20 %@2@%,%&&#@&% Hanrp agﬁnn?ci é)‘JCu n%ln?,SdrI ?me?hﬁ ongengrle %Bged

concent

S, 3R) - 3 c(r&ﬁmseb%éls@m#aﬁny Wanh@awbwwm{dmﬁbhwu@wwm Rangibn =R aall ow
oil. C24H34M2SI (382.6 ESI) : MHH] .

t er t - Butagetstg (ax@aeagedsme phaseman;a sﬁnaﬁ@ﬁeyu ma @rwmwmﬁaew aspedoMéExy| met hox
yl-2- mestatt]LYraP P IQI—I%:E? Iu?on the combined aqueous phases are extracted once again

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

15 10 min and then warmed to -10°C and stirred at this temperature for a further 15 min,
after which the solution is cooled again to -78°C, and 38 ml of methyl iodide are added
dropwise. The solution is warmed to -10°C and then saturated NH4Cl solution and
ethyl acetate are added. The phases are separated, the organic phase is washed with
saturated NH4C! solution, the combined aqueous phases are extracted once again

20 with ethyl acetate, and then the combined organic phases are washed with saturated
sodium chloride solution, dried over magnesium sulfate and concentrated. The residue
is chromatographed on silica gel (heptane/ethyl acetate gradient) resulting in 51.2 g of
tert-butyl 2-[(1 S,3R)—3-(tert-butyldiphenylsilanyioxymethyl)cyclohexylmethoxy]-2-
methylpropionate as brown oil.

25
1H-NMR (500 MHz, DMSO); § = 7.57-7.63 (m, 4H); 7.40-7.50 (m, 6H); 3.43-3.49 (m,
2H); 3.11-3.16 (m, 1H); 3.04-3.09 (m, 1H); 1.80-1.86 (m, 1H); 1.65-1.78 (m, 2H); 1.46-
1.62 (m, 2H); 1.40 (s, 9H); 1.26 (s, 6H); 0.74-1.60 (m, 4H); 1.00 (s, 9H); 0.58-0.67 (m,
TH).

30
tert-Butyl 2-((1R,38)-3-hydroxymethylcyclohexylmethoxy)-2-methylpropionate



o.Br 0O O0v NaOH 0O OTBDPS NBu4HS04 TBDPSO PhCH3 5 67 g of (1

S, 3R)-3-(tert-butyl di phenyl si |l anyl oxynet hyl ) cycl ohexyl net hanol, 86.3 g of

. tert-butyl bronpacetate, 19.8 g of tetrabutyl amonium bisulfate are

di ssolved in 300 m of toluene and, at 10C (ice-water bath), a solution of
70.8 g of sodium hydroxide in 73 ml of water is added, and the m xture is
stirred vigorously (KPG paddle stirrerd3 at 10C for 18 h. Then MIBE and

wat er are added, and the phases are 10 separated. The aqueous phase is :
extracted twice with MIBE, and the conbined organic phases are washed w th
saturated sodium chloride solution, dried over magnesiumsulfate and
concentrated. The residue is chromatographed on silica gel (heptane/ethyl

acetate gradieqt). This results in 66gpa of tert- | 2-[(1

S, 3R) - 3- (t $ LondHE O

“but yl di phe ,anyI@xy hyI Lohexy[ mefhoxy] hyl op| atelas pal e
yellow 15 o~ 049 30) LCVB (ES T4 ] @0

tert- Bm‘%kép%(ﬁés 3R) - ert butyI di phenyl si | a[gyl oxyrret hyI cyc ohexyl met hox
y]-2- e pi onate 0 1. LDA, Mel,THF 0 2.YLDA Mel,THF f f OTBDPS

OrBDPS 42 155 of a solution of | |thi um di i sopropylam de (2Min THF) are
added to a sol utlon of { 60.7 g of tert-butyl

2-[ (1S, 3R).2 g- c(fttattibuwwn(mlsmwwttsmmwu;phpnylsm;alcm@thy|)cycio-

hexyl mthg%%r]let%oxnﬁch nletﬁﬁg;oop?ggxaete Ia?e élgssosolr\r)ed In 3E|6|meaof THI§ ddaﬁlerngdgvﬂclar? h the
of 54.5 g of tetrabutylammonium fluoride hydrate, stirred at RT overnight. Most of the |
THF is distilled off, and the residue is taken up in MTBE/water. The organic phase is
separated off, dried over MgSO4 and concentrated. The residue is chromatographed
on silica gel (heptane/ethy! acetate gradient), resulting in 14.4 g of tert-butyl 2-

10 ({(1R,38)-3-hydroxymethylcyclohexylmethoxy)-2-methylpropionate as yeilow oil.

1H-NMR (500 MHz, DMSO): 5 = 4.30-4.36 (m, 1H); 3.23-3.29 (m, 1H); 3.15-3.21 (m,
2H); 3.05-3.13 (m, 1H); 1.53-1.81 (m, 4H); 1.15-1.52 (m, 3H); 1.41 (s, OH); 1.27 (s,
6H); 0.70-0.86 (m, 2H); 0.49-0.58 (m, 1H).

15

tert-Butyl 2-{(1S,3R)-3-[5-ethyl-2-(4-trifluoromethylphenyl)oxazol-4-yimethoxymethyl]-

cyclohexylmethoxy}-2-methylpropionate



tenperature should not rise above -55C. The solution is stirred at this
tenperature for 5 10 mn and then warnmed to OC and stirred at this

- tenperature for a further 15 mn, after which the solution is cooled again
to -78C, and 38 m of nethyl iodide are added dropw se. The solution is
warnmed to OC and then saturated NHA4Cl solution and ethyl acetate are
added. The phases are separated, the orgfani c phase is washed with

saturated NH4Cl solution, the conbi ned agueous phases are extracted once
again 10 with ethyl acetate, and then the conbi ned organi c phases are
washed with saturated sodi um chl ori de solution, dried over_nmagnesi um

sulfate and_edorcentrated. . 150 M of a S¥akdtion of Iithiu sopr opyl ani de
(2Min THF) added to oI ution of MTBE residue obta in this way in
180 m of at., -7 i ch the—tenperature skOUNINGE, ri se above

[
L
4t

-55C. Th tiof |rr@d t this tenperature for |15 10 m nl and, then
war nmed t(g 10C and stlrr dat this te for a ther 1 ; after
whi ch the solution is cooled again to - and 38 |m of] et hyl i de are
added dropw se. The solution is warne -10C an sat u@argd NHACI
solution and ethyl acetate are added. e phases ar rated

organi c- phase is washed with saturated NH4Cl sol uti 0] e comi/ned
aqueous phases are extracted once agai wi th ethyl and then the
conbi ned organi ¢ phases are washed wt urat ed
solution, dried over magnesium sul fate_ apd concentrated
chromat ographed on silica gel (heptan
51.2 g of tert-butyl 2-[(1
S, 3R)-3-(tert-butyl di phenyl si | anyl oxymet hyl ) cycl ohexyl ne - 2-
met hyl propi onate as brown oil. 25 1 H NWR (500 MHz, DMVSO: =F7.57-7.63
(m 4H); 7.40-7.50 (m 6H); 3.43-3.49 (m 2H); 3. 11-3. 16F(m 1 H)
3.04-3.09 (m 1 H; 1.80-1.86 (m 1 H; 1.65-1.78 (m 2H); 1.46- 1.62 (m
2H); 1.40 (s, 9H); 1.26 (s, 6H); 0.74-1.60 (m 4H); 1.00 (s, 9H); 0.58-0.67
(m 1HBOO3Q IR tdrt- BUM’E ((?TFQ (?»S) 3- hydroxymethylcyclohexyimethoxy) -2-

cl

R, 3S)-3-h droxyrret hyl"cycl ohexyl % 2- et h ro i onate
methylproplonate are dissolved in 10 mI of MTBE, and mg of sodaum hydride (60%

5 in mineral oil) are added. After gas evolution ceases, 600 mg of 5-ethyl-4-iodomethyl-

residue is
resulting in

2-(4-trifluoromethylphenyl)oxazole are added, and the suspension is heated under
reflux overnight. After addition of water and MTBE, the phases are separated, and the
organic phase is washed with saturated sodium chioride solution, dried over MgS0O4
and concentrated. The residue is purified by preparative HPLC, resulting in 180 mg of
10 tert-butyl 2-{(1S,3R)-3-[5-ethyl-2-(4-trifluoromethylphenyl)oxazol-4-yimethoxymethyl]-
cyclohexylmethoxy}-2-methylpropionate as yellow oil.

C29H40F3NOS5 (539.64): LCMS (ESI): 540.7 [MH™].
15

2-{(1S5,3R)-3-[5-Ethyl-2- (4-tr|fluoromethylphenyl)oxazol 4-y|methoxymethyl]cyclo—
hexylmethoxy}-2-methylpropionic acid



43 0 TBAF 0 04 THE - p/OO f O OIBDPS 0 51.2 g of tert-butyl
2-1(1S,3R) -3-(tert-butyidi phenyl sil anyl oxynet hyl)cyclo 5

. hexyl met hoxy] - 2- et hyl propi onate are dissolved in 350 ml of THE and, after

addition of 54.5 g of tetrabutyl anmmoni um fluoride hydrate, stirred at RT
overnight. Most of the THE is distilled off, and the residue is taken up
in MIBE/water. The organic phase is sefarated off, dried over MgSO4 and
concentrated. The residue is chromatographed on silica gel (heptane/ethyl
acetate gradient), resulting .in 14.4 g of tert-butyl 2 10 ((1

R, 3S) - 3- hydr oxynget hyl cyclohexyl met hoxy) - 2- net hyl pr opi onate as yell ow 0|I 1
H NVR (500 MHzy" DMBO): 8 = 4.30-4.36 (m 1 H); 3.23-3 (m 1 H;
3.15-3.21 (m 305313(m'lIIFH) 1.53-1.81 (m 115152(m
3H); 1.41 (Sy"S)"%.27 (s, 6H);_0. 7Q-0'. 86 (m 2H)~Q,49-0.58 (m 1H. 15
tert-Butyl 2-{(1 S, 3 R-3-[5-ethyl-2-(4-trifl

uor onet hyl p@enyl ) oxagq] -4- yl net hoxym et hyl ] - 0] O |
cycl ohexyl net hoxy} - 2- yl propionate 44 NaH |C O BE O O ONOO O ~N
O ' O

o

Q ' OH
o/NA<_ LN

270 mg of tert-buty! 2-{(1S,3R)—3-[5—ethy[-2—(4-trifluoromethylphenyl)oxazdI-4-
ylmethoxymethyl]cyclohexylmethoxy}-2-methylpropionate are dissolved in 5 ml of

5 dichloromethane and 2.5 ml of trifluoroacetic acid and stirred overnight. The solution is
then completely evaporated, and the residue is purified by preparative HPLC, resulting
in 127 mg of 2-{(1S,3R)-3-[5?ethyl-2—(4-trif!uoromethylpheny!)oxazol—4—
yimethoxymethyljcyclohexylmethoxy}-2-methylpropionic acid as yellow oil.

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

Example 2
2-{(18,3R)-3-[5-Ethyi-2-(3-trifluoromethylphenyl}-oxazol-4-yimethoxymethyljcyclo-
15 hexylmethoxy}-2-methylpropionic acid



F.FFFF F 300 ng-of tert-butyl 2-((1
R, 3S) - 3- hydr oxynet hyl cycl ohexyi nmet hoxy) - 2- net hyl propi onate are di ssol ved
. in 10 mM of MIBE, and 50 ng of sodium hydride (60% 5 in mneral oil) are
added. After gas evol ution ceases, 600 ng of 5-ethyl-4-iodonethyl -
2-(4-trif|uoronethylphenyl)oxazole are added, and the suspension is heated
under reflux overnight. After additiomeof water and MIBE, the phases are
separated, and the organic phase is washed with saturated sodi um chl ori de
solution, drired over MpSO4 and concentrated. The residue is purified by
preparative HPLC, resulting in 190 ng of 10 tert-butyl 2-{(@niral
S, 3R)-3-[5-ethyl -2-(4-trifluorongthyl phenyl)oxazol - 4-yl net hoxynet hyl | -
cyclohexylnethoxy} 2- nethylpropl nate as yellow oil. C29HA0F3NG5 (539.64):
10

LCMS (ESI): 540. [M—I : , 0
(/4- 1 -4-yl thoxyrret hyl ] cycl o-
' A~ "-/Q o0 p 0 <0< ~N
70 ng of tert-butyl 2-
A-

S, 3R) - 3-[ 5- Et hyl -
hexyl met hoxy} - 2- rret
<(/4-trifluoronethyl phenyl)oxazol -
chohexyl met hoxy} - 2- met hyl propi onate are dissolved in 5 n

OO~-NOH OFFFF
S, 3R) - 3- [ 5- et hyl -
yl met hoxynet hyl ] Ey
of

2-{(18,3R)-3-[5-Ethyl-2-(3-trifluoromethylphenyl)oxazol-4-yimethoxymethyljcyclo-

hexyimethoxy}-2-methylpropionic acid is obtained in analogy to Example 1 from tert-
5 ‘butyl 2-((1 R,3S)-3-hydroxymethylcyclohexylmethoxy)—2-methyipropionate and 5-ethyi-

4-iodomethy[-2-(3-triﬂuorbmethylphenyl)oxazoie.

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

10
Example 3 |
2'~{(1 S,3R)—3~[5—Ethyl—2-(2¥trifluoromethyl phenyl)-oxazol4-yimethoxymethyljcycio-
hexylmethoxy}-2-methylpropionic acid
Chiral
q i/ O Q s %L
15 '

2-{(1 S,3R)—3—[5—Ethyi—2-(2-t’rifluoromethylphenyi)oxazo[—4—ylméthoxymethy[]cyclo—
hexylmethoxy}-2-methylpropionic acid is obtained in analogy to Example 1 from tert-
- butyl 2-((1R,38)-3-hydroxymethylcyciohexylmethoxy)-2-methylpropionate and 5-ethyl-
20 4-iodomethyl-2-(2-trifluoromethylphenylyoxazole. '



5 dichl oronethane and 2.5 m of trifluoroacetic acid and stl rred overnight.
The solution is then conpletely evaporated, and the residue is purified by
- preparative HPLC, resulting in 127 ng of
2-{(1S,3R)-3-[5-ethyl-2-(4-trifluoromnethyl phenyl )oxazol

yl met hoxynet hyl ] cycl ohexyl net hoxy}-2-net hyl prop ionic aC| d as yellow oil.
10 C25H32F3NCb (483.22): LCMS (ESI): 48%. 41 [MH]. Exanple 2 2-{(1 S,
3R)-3-[5-Ethyl-2-(3-trifluoronethyl phenyl)-oxazol -4-yl net hoxynet hyl ] cycl o-
15 hexyl met hoxy}-2-met hyl propionic acid 46 Chiral OO Np~ gyp O FFF

2-{(1S, t I I | -4-yl meth t hyl
ycl{g- g{% Iﬁ%%%)@?%ga§2@ﬁ %M%pl oni g%g'?édlmmf]y e harony Foetile

obtained in analogy to
Exanple 1 fromtert 5 butyl 2-((1
R, 3S) - 3- hydr oxymet hyl cycl ohexyl met hoxy) - 2- net hyl pr opi onate and 5-et hyl -
4-iod onethyl-2-(3-trifl uoronethyl p henyl)oxazole. C25H32F3NC5 (483.22):

LCVS (ESgam ?%4 442 [MHQ . 10 Exanple 3 2-{(1
S, 3R) - 3- [5 Et hyl - 2- (2-trifl uoronet hyl phenyl) -oxazol - 4 yl met hox nethyl]cyclo

- hexy$ @{(HSX%B%@{M dyDimetbylphery abiedhdhkazol-4- yzh-rpathp)pymethp[]@c o-
hexylmethoxy} 2-methyipropionic acid

Chiral

* l)v (o,
NS X
/Q/(N O "ff/O%Lo

10 2-{(1 S,3R)-3-[2—(3,4;DimethyIphenyI)—S—ethyloxazo|-4~ylfnethoxymethyl]cyclo-
hexylmethoxy}-2-methylpropionic acid is obtained in analogy to Exampie 1 from tert-
butyl 2-((1R,3S)-3-hydroxymethylcyclohexylmethoxy)-2-methylpropionate and 2-(3,4-
dimethylphenyi)-5-éthyI-4-iodomethyloxazole.

15 C26H37NOS5 (443.27): LCMS (ESI): 444.42 [MH'].

Example 5
2-{(18,3R)-3-[2-(4-tert-butylphenyl)-5-ethyloxazol-4-yImethoxymethyl]cyclo-
20 hexylmethoxy}-2-methylpropionic acid

Chiral




FF 15 F 2-{(1 : ‘
S,3R)-3-[5-Ethyl-2-(2-trifluoronethyl phenyl)oxazol - 4-yl net hoxymet hyl ] cycl o

. hexyl met hoxy} - 2-met hyl propionic acid is obtained in analogy to Exanpl el
fromtert- butyl 2-((1

- R, 39) - 3- hydr oxynet hyl cycl ohexyl met hoxy) - 2- net hyl propi onate and 5-ethyl- 20
4-i odonet hyl -2-(2-trifluoronet hyl phenylggoxazol e. 47 C25H32F3NC6 (483.22):
LCMS (ESI): 484.36 [MH]. Exanple 4 5 -
2-{(1S,3R)-3-[2-(3, 4- D net hyl phenyl ) - 5- et hyl oxazol - 4-yl met hoxynet hyl ] cycl o-

ge?{llge : ¥§}§@'@‘Z¥’k§&ﬁ§9hgi pﬁ%gﬂ;‘df"% @By{a%q-@g%w hﬁﬁﬁwg]g%xynet hyl ] cycl o-
Pexyl netrimy%ﬁetaonﬁmymelhﬂprdmic aaid id cbﬁsambdan asalogy iaBzhogle 1 drafvéerpl e 1
romtert- bu

S e L T
L AT oY oo o s

S,3R) -8-[2-(4-tert-butyl phenyl)-5-ethyl oxazol - 4-yl met hoxynet hyl ] cycl o- 20

e B B R BTN, T noyces ) ek o

hexyl met hoxy} - 2- met hyl pr opi oni ¢ aci d i s obtained in anal ogy to Exanmple 1
from tert-

Example 6
10 2-{(18,3R)-3-{5- Isopropyi -2-(4-trifluoromethylphenyl)oxazol-4- ylmethoxymethyl]cycto-
hexylmethoxy}-2-methylpropionic acid

Chiral

15 2-{(18,3R)-3-[5-Isopropyi-2-(4-trifluoromethylphenyl}oxazol-4-yImethoxymethyf]cyclo-
hexylmethoxy}-2-methylpropionic acid is obtained in anaiogy to Example 1 from tert-
butyl 2-((1R,38)-3-hydroxymethylcyclohexylmethoxy)-2-methylpropionate and 4-
iodomethyl-5-isopropyl-2-(4-trifluocromethylphenyl)oxazole.

20 C26H34F3NOS5 (497.24): LCMS (ESI): 498.41 [MH'].

Example 7
2-{(18,3R)-3-[5-Isopropyl-2-(3- tnf!uoromethyiphenyl)oxazol-4-ylmethoxymethyl]cycio-
hexylmethoxy}-2- methylproplomc acid

25 '



butyl 2-((1R 3S)-3-hydroxynet hyl cycl ohexyl met hoxy) - 2- net hyl pr opi onate and-
2-(4-tert- butylp henyl)-5-ethyl-4-iod onethyl oxazo le. 5 C28H41 NO5

- (471.30): LCMS (ESI): 472.46 [MH]. Exanple 6 10 2-{(1

S, 3R) - 3-[5-1sopropyl -2-(4-trifluoronethyl phenyl ) oxazol - 4-yl met hoxynet hyl ] cy
cl o- hexyl net hoxy}-2-net hyl propionic acid Chiral F/ Ol OF _NO,"OOL
F 15 2-{(1 49

S, 3R)-3-[5-1sopropyl -2-(4-trifluoromethyl phenyl)oxazol - 4-yl met hoxynet hyl ] cy
cl o- hexyl met hoxy}-2-nmet hyl propionic acid is obtained in anal ogy to Exanple
1 fromtert- butyl 2-((1 Chiral

. R, 3S) - 3- hydr oxynet hyl cycl ohexyl net hoxy) - 2- net hyl propi onate and 4-
iodonethyl-5-isopropy|-2-(4-trif uo ronethyl phenyl ) oxazo le. 20
C26H34F3NCB (497.24): LCVMs (@ . 498. 41 WV Exanptp 7 2-{(1

S, 3R) - 3-[ 5- 1 sopr opy, uoronethyl I)oxazol 4-yl met hoxynet hyl ] cy
cl o- hexyl net hoxy} pQni-&-agitd F (( FF 2-{(1

S, _

3R) - 3- [ 5- | sopr opyix Z- (3- trlfluoronethylphenyl)oxazo -4-yl met hoxynet hyl ] cyc
o- hexyl met hoxy}F2=Net hyl propionic acid is obtained in anal ogy to Exanple 1
fromtert F

2-{(18,3R)-3-[5-Isopropyi-2-(3-trifluoromethylphenyl)oxazol-4-yImethoxymethyllcyclo-

hexylmethoxy}-2-methylpropionic acid is obtained in analogy to Example 1 from tert-
5 butyl 2-({(1R,3S)-3-hydroxymethylcyclohexylmethoxy)-2-methylpropionate and 4-

iodomethyl-5-isopropyl-2-(3-trifluoromethylphenyl)oxazole. '

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

10
Example 8
2-{(18,3R)-3-[2-(3,4-Dimethylphenyi)-5- |sopropyloxazol-4-ylmethoxymethyl]cyclo-
hexylmethoxy}-2-methylpropionic acid

Chiral

15

2-{(1S,3R)-3-[2-(3,4-Dimethylphenyl)-5-isopropyloxazol-4-ylmethoxymethyl]cyclo-

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

butyl 2-((1R,38)-3-hydroxymethylcyclohexylmethoxy)-2-methylpropionate and 2-(3,4-
20 dimethylphenyl)-4-iodomethyl-5-isopropyloxazole.

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



5 butyl 2-((1R, 3S)-3-hydroxynet hyl cycl ohexyl met hoxy) - 2- met hyl pr opi onat e and
- 4- i1odonet hyl -5-isopropyl-2-(3-trifluoronethyl phenyl)oxazole. C26H34F3NCG
. (497.24): LCV5 (ESI): 498.35 [MH]. 10 Exanple 8 _
2-{(1S,3R)-3-[2-(3, 4-D net hyl phenyl ) -5-i sopropyl oxazol - 4-yl met hoxymnet hyl ] cy
cl o- hexyl met hoxy}-2-nmet hyl propionic acid Chiral ONOO O'' Op 15
2-{(1 50 ‘

S, 3R)-3-[2-(3, 4- D net hyl phenyl ) - 5-i sopr opyl oxazol - 4-yl net hoxymet hyl ] cycl o-
hexyl met hoxy} - 2-met hyl propionic acid is obtained in anal ogy to Exanple |
fromtert- butyl 2-((1

R, 3S) - 3- hydr oxynet hyl cycl ohexyl net hoxy) - 2- net hyl propi onate and 2-(3,4- 20

di met hyl phenyl ) - 4-i odomnet hyl - 5-i sopropyl oxazol e. C27H39NCG (457.28): LCNVS
(ESI): 458.44 [MH]. 50 Exanple 9 2-{(1 S,

3R) - 3- [ Examoplerd - but yl phenyl ) - 5-i sopr opyl oxazol - 4- yl met hoxymet hyl ] cycl o- 5

hexy! methexy)rd:- 485 ks 8oyt dnyAS-RobRigyidxazB-2yiiethoxynethfficfc- 0 ]

2-{(1 _

S, 3R) - 8+Heylrethexy}-Dbutathypeopidnie Geidsopr opyl oxazol - 4- yl met hoxynet hyl ] cycl o
10 hexyl met hoxy}-2-nmet hyl propionic acid is obtained in analogy to Exanple 1
fromtert- ‘ s

Chiral

Oﬁ (ot
NP . 3
wN ~ O /O%‘L o

- 2-{(18,3R)-3-[2-(4-tert-butylphenyl)-5-isopropyloxazol-4-ylmethoxymethyl]cyclo-
10 hexylmethoxy}-2-methylpropionic acid is obtained in analogy to Example 1 from tert-
butyl 2-((1R,38)-3-hydroxymethylcyclohexyimethoxy)-2-methyipropionate and 2-{4-tert-
butylphenyl)-4-iodomethyl-5-isopropyloxazole.

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

Example 10

2-{(18,3R)-3-[5-Isopropyl-2-(3-methoxyphenyl)oxazol-4-ylmethoxymethyl]cyclo-

hexylmethoxy}-2-methylpropionic acid
20 ,
| Chiral

Oﬁ O |

X | y

©/<N . O ", /O%LO
—0 | |



butyl 2-((1 R 3S)-3-hydroxynet hyl cycl ohexyl nmet hoxy) - 2- et hyl pr opi onat e and
2-(4-tert- b utyl phenyl)-4-iod onethyl-5-isop ropyl oxazo | e. C29H43NOG

. (485.31): LCMS (ESI): 486.23 [MH]. 15 Exanple 10 2-{(1

S, 3R) - 3-[ 5- I sopropyl - 2- (3- met hoxyphenyl ) oxazol - 4-yl net hoxynet hyl ] cycl o-
hexyl met hoxy} - 2- met hyl propionic acid 20 Chiral OONOTf'"", ~~x O 10 51
2-{(1S, 3R) - 3-[ 5- I sopropyl - 2- ( 3- net hoxy@ienyl ) oxazol - 4- yl met hoxynet hyi ] cycl o
- hexyl met hoxy} - 2-net hyl propionic acid is obtained in analogy to Exanple 1
fromtert- butyl 2-((! :

R, 3S5) - 3- = . i Lod
ormt hyl 2o Y S S ARy P AR BB R A S AR 0. 0 .
_ |§CR3|V53( E?e%(yln*ﬂ&ﬂoﬂyf}-iz-hﬁﬁthylﬁﬁmt elcil:lljsb(li)tal'x]ﬂcgaﬂlnI Snalﬁgy to Ex?]mlpl_e 1 frlom tert-
-3-[5-1sopropyl -2-(napht ha- 2-yl ) oxazol - 4- t hoxynet cycl ps

oyl o P ORASI T USRS KA P RPN Do g propionate and d-
2-{(IS, == | - 2ol - 4-yl met h t hyl | o-
he%fl ma'? o&rﬁ - I-@%nglé%f%ﬁ?’%ﬁ%ﬁin@%bt al ned i% gﬁal gggh}?o éx}a(r:r%reol
“fromtert- butyl 2-((1

R 39 -5 ygli NGB! kb 585 IR DYz L ! pr o onat e and 4

Example 11
10 2-{(18,3R)-3-[5-Isopropyl-2-(naphtha-2-yl)oxazol-4-yimethoxymethyljcyclo-
hexyimethoxy}-2-methylpropionic acid

15 2-{(18,3R)-3-[5-Isopropyl-2-(naphth-2-yl)oxazol-4-ylmethoxymethyljcyclo-
hexylmethoxy}-2-methylpropionic acid is obtained in analogy to Exampie 1 from tert-
butyl 2-((1 R,38)—3—hydroxymethylcyclohexykmethoxy)—2—methylpropionate and 4-
iodomethyl-5-isopropyl-2-(naphth-2-yl)oxazole.

20 C29H37NO5 (479.27): LCMS (ESI): 480.44 [MH"]. |
Example 12

2-{(1R,38)-3-[2-(3,4-Dimethyipheny!)-5-isopropyloxazol-4-ylmethoxymethyl]cycio-
25 hexylmethoxy}-2-methylpropionic acid =



|od onet hyI 5 |sopropyl 2- (napht h-2-yl) oxazol e. 20 C29H37NG5 (479. 27):

LCMS (ESI): 480.44 [MH+].. Exanple 12 2-{(1 : _

. R 3S)-3-[2-(3, 4-Di net hyl phenyl ) - 5-i sopropyl oxazol - 4-yl met hoxymnet hyl ] cycl o-
25 hexyl nmet hoxy}-2-net hyl propionic acid 52 CICO2Et NEt3 DHP NaBH4 TsOH

H20O- THE OCH2Cl12 OOHOOHP 0O OHOOO LIiAIH4A & O THE O O-O NaCH

OTHP NBu4 HSO4 OTHP PhCH3 1. LDA, Melg2THF O O~ O O~ 2. LDA, Ml THF OTHP
OH NaH [ MIBE TFA O O O NNC]—I

CICO,Et
NEt, DHP
_ NaBH, TsOH H,0O '
Qﬁ/l:::l\n/ THF CH,Cl,
0 O\T,/ —_— \T// —— O\T,/
OH 0 OH OTHP 0

O

=
LiAIH,

0
THF Br:>i\\
L G PN G U §

7 NaOH
OTHP NBu, HS0, OTHP
PhCH,
1. LDA, Mel, THF 0 o
2. LDA, Mel THF
OTHP OH ’
NaH
MTBE : TFA

O.
O _
/N OH

4 b e



53 tert-Butyl [(1

R, 3S) - 3-(tetrahydropyran-2-yl oxynet hyl ).cycl ohexyl net hoxy] acetate 0 0O Br O
.rl:: rcl__~ NaOH O OTHP OH NBu4 HSO4 OTHP PhCH3 5 51 g of [(1
R 3S)-3- (tetrahydropyran- 2-yl oxynmet hyl ) cycl ohexyl ] met hanol , 151.5 g tert
butyl bronpacetate, 23.22 g of tetrabutylannDniun1bisu|fate are dissol ved
in 380 mM of toluene and, at 10C (icesgater bath), a solution of 89.36 ¢
of sodi um hydroxide in 143 nml of water is added, and the mixture is stirred
vi gorously (KPG paddle stirrer) at 10C and RT for 18 h. Then MIBE and

wat er ar HRAY Japfee is

ext racté[ @3(1 Rﬂ?’g)‘%‘r@?ﬁ)ﬁﬁ’%‘?ﬂgﬁ 21}%8§ﬁﬂ§{h%gegd%ﬁ%%pl)ﬁgses g:‘ re Wgs hed with
sat ur at ed SOdI um chl oride solution, dried over magnesium sulfate and
concentrated. The residue is chromatographed on silica gel (heptane/ethyl-
acetate gradient). This resulifs in 56.1 g of tert-butyl I(1 R 3S)-3 -
(tetrahydropyran-2-yl oxyneth cycl ohexyl net hoxy] acetate as pal e yel |l ow

oil. 15 1 H NWR (500 MHz, OO0 3 = 4.49-4.53 (m 1H) 391(s 2H) ;
. 3.37-; m 2H); 3.20-327 (m 309317(m 1
5H); 1.3 (m 7H); 130( 1.41 (s,
H,; O. . 1
-2-[ (1R 3&e8- (tetrahydropyran- -yI o} ymet@y cycl ohexyl me

1. LDAB}aYs®F O
PhCH,

THIF-DA Ml , THF p O

5 51 g of [(1R,38)-3-(tetrahydropyran-2-yloxymethylcyclohexyllmethanol, 151.5 g tert- |
butyl bromoacetate, 23.22 g of tetrabutylammonium bisuifate are dissolved in 380 ml of
toluene and, at 10°C (ice-water bath), a solution of 89.36 g of sodium hydroxide in

143 ml of water is added, and the mixture is stirred vigorously (KPG paddle stirrer) at

10°C and RT for 18 h. Then MTBE and water are added, and the phases are

10 separated. The aqueous phase is extracted twice with MTBE, and the combined
organic phases are washed with saturated sodium chloride solution, dried over
magnesium sulfate and concentrated. The residue is chromatographed on silica gel
(heptane/ethyi acetate gradient). This results in 56.1 g of tert-butyl [(1R,35)-3-
(tetrahydropyran-2-yloxymethyl)cyclohexylmethoxylacetate as pale yellow oil.

15
1H-NMR (500 MHz, DMSOQ): 8 = 4.49-4.53 (m, 1H); 3.91 (s, 2H); 3.67-3.74 (m, 1H);
3.37-3.46 (m, 2H); 3.20-3.27 (m, 2H); 3.09-3.17 (m, 1H); 1.65-1.88 (m, 5H); 1.35-1.62
(m, 7H); 1.15-1.30 (m, 1H); 1.41 (s, 9H); 0.78-0.91 (m, 2H); 0.56-0.68 (m, 1H). .

20 tert-Butyl 2-methyl-2-[(1 R,38)-3—(tetrahydropyran—2—yloxymethyl)cyc[ohexylmethoxy]-

propionate
o - 1. LDA, Mel, THF -
o\\/JL\ 2. LDA, Mel, THF /lt\
o -

OTHP - OTHP




0 O~ OIHP OTHP 54 147 ml of a solution of lithiumdiisopropylam de (2M

in THF) are added to a solution of 50.4 g of tert-butyl [(1 :

. R 3S)-3-(tetrahydropyran-2-yl oxynet hyl ) cycl ohexyl net hoxy] - acetate in 450
m of THF at -78C, during which the tenperature should not rise above 5
-55C. The solution is stirred at this tenperature for 10 min and then
warnmed to OC and stirred at this tenpggature for a further 15 mn, after
which the solution is cooled again to -78C, and 28.9 m of nethyl iodide
are added dropwi se. The solution is warmed to OC and then saturated NH4C
solution and ethyl acetate are added. The phases are separated, the '
organi ¢ phase is washed with saturated NH4C sol ution, the 10 conbi ned
aqueous 1dianksf aaselua'an idi iithiue aiisepropy amite (2Rt ihyTHE)creadeeddo @ sdietion bk

nmbi ned ; h th sat t ed hl ori | ution, -
i od 96k maer BUBIGE 3 TRy Biner 2 et e PRI IRR P e BRI de (2
I n THF ﬁgkgé 550
|mn of 2|_|3%E?até%;§%ohﬁu“ ng \/\L:@C?EUF"?%%@aﬁﬁg houﬁa?@ﬁlg{)mﬂntggﬂ%@gggee
-55C. The5%h|The solutisn & stirrastatahist teimpearatye fer 1 @il and ffemvarmaed te Ae&
dt 0 t t.th { ft
o T Bt SIFRSRREE B b S ETE ok B R b e e,

are addegafif RPSSE; aﬂ'cﬂ'%@hﬂlbf ﬁféthyl%d'l@é fé?é‘aﬂ@ed a&sbva@@l Thesolatibniat ed
NH4Cl solution and ethyl acetate are added gl ases are separ at ed, the
Y

or gani ¢ Witieres toD Reamd tham saturied N4 sehuton a;mi géyLeceiate amgea iThed

conbi nedar gaars SErEA SHEBFCTER b Leith bl sef ?%%“Sﬁﬁ%f‘gﬁu’wﬁ”héhe
sol ut i@rontinetlaquesudpignRs amﬂesdﬂatmoéomfﬁinmmhhte“tay[emhetéltbﬁamdammrma s

chr onmat ogr aphed on silijca gel hept ane/ et hyl acetate gradj ent e tin
in 31. 4cgn}pﬁ)neq g;ganmljpllg,qaseggafgt\q(@qp \[vtté satu%ated sod?um c%lorldesoleltlon dsried 'ng

R 39 - SolFhERKAPIRIE 20 BRI oyl ohexyl et hoxy) . 2 propionat e as
H) ; 3. 3QitBiuatdiisopropylamide (2M in THF) are added fo a solution of the residue obtained in
this way in 550 ml of THF at -78°C, during which the temperature should not rise
15 above -55°C. The solution is stirred at this temperature for 10 min and then warmed to
-10°C and stirred at this temperature for a further 15 min, after which the solution is,
" again cooled to -78°C, and 34.3 ml of methyl iodide are added dropwise. The solution
is warmed to -10°C and then saturated NH4Cl solution and ethyl acetate are added.
The phases are separated, the organic phase is washed with saturated NH4CI
20 solution, the combined aqueous phases are extracted once again with ethyl acetate,
and then the combined organic phases are washed with saturated sodium chioride
solution, dried over magnesium sulfate and concentrated. The residue is
chromatographed on silica gel (heptane/ethyl acetate gradient), resulting in 31.4 g of
tert-butyl 2-methyl-2-[(1R,3S)-3-(tetrahydropyran-2-yloxymethyl}cyclohexylmethoxy]-

25 propionate as brown oil.

1H-NMR (500 MHz, DMSO): & = 4.49-4.53 (m, 1H); 3.67-3.74 (m, 1H), 3.39-3.46 (m,
~ 2H); 3.05-3.17 (m, 3H); 1.65-1.86 (m, 6H); 1.35-1.62 (m, 6H); 1.41 (s, 9H); 1.15-1.30
(m, 1H); 1.26 (s, 8H); 0.77-0.91 (m, 2H); 0.55-0.67 (m, 1H).
30 |
tert-Butyl 2-((1 R,SS)-S—hydroxymethylcyci[ohexylmethoxy)—2—methyipropionéte



2H); 3.05-3.17 (m 3H); 1.65-1.86 (m 6H); 1.35-1.62 (m 6H); 1.41 (s, 9H);
1.15-1.30 (m 1 H; 1.26 (s 6H); 0.77-0.912 (m 2H); 0.55-0.67 (m 1 H).

- 30 tert-Butyl 2-((1 R 39)- hydroxynet hyl cycl ohexyl met h

oxy) - 2- net hyl propi onate 55 @ Ts" H2Op G" \ ~ MOH O OTHP OH 5 31.4
g of tert-butyl 2-methyl-2-[(1 R, 3S)-3-(tetrahydropyran-2-yl oxynethyl)cyclo
hexyl met hoxy] propi onate are dissolved i85 115 nl of isopropanol and, after
addition of 1.61 g of p-toluenesul fonic acid nonohydrate, stirred at RT
for 78. Subsequently, sat. NaHCO3 solution is added until a neutral
reaction is observed with pH paper. The solvent is largely distilled off.
The aqueous residue is taken up in water and MIBE. 10 The aqueous phase is
separ at ed of ‘lnd extracted three ti TgOMHLO MIBE conbi ned org

phases arewashéd with er and sat g sol utio ‘ i ed over
concentrat ad, e refi duelis chromat ograghed g ca_gel
[ [ er t~but 2-
I-[PrOpl onat e | ow oi I

at <10/ 0, \resulting in 14.94 o

R, 3S) - BW%roxyneth cycl ohexyl net hoxy) - 2- net h

151 H 500 MHz, DMSO): 5 = 4.32 (t, J =6 H);367374(m2H)
3.05-3.12 (m 2H); 1.76-1.83 (m 1 H); 1.66-1. 75 (m 2H); 1.15-1.50 (m
4H); 1.41 (s, 9H); 1.27 (s, ©6H); 0.71-0,88 (m 2H); 0.48-0.57 (m 1 H. 56
fi 2-{(1

R, 35) -8-J1%4 buPperedyityl 2-rhthiyl-R1] (1R>esw@eﬂrﬂmabymn@;gbxmﬁtmmomy met hyl ] cy

clo hexﬁleggltmhe%&ﬂéroﬁgng% g%) g:sgg!lv%dallglﬂs mi of ;sopropanol and, after addition of .
1.61 g of p-toluenesulfonic acid monohydrate, stirred at RT for 78. Subsequently, sat.
- NaHCO3 solution is added uniil a neutral reaction is observed with pH paper. The

solvent is largely distilled off. The aqueous residue is taken up in water and MTBE.

10 The aqueous phase is separated off and exiracted three times with MTBE. The
‘combined org. phases are washed with water and sat. NaCl solution, dried over
MgS04 and concentrated, and the residue is chromatographed on silica gel
{heptane/ethyl acetate 10/1), resulting in 14.9 g of tert-butyl 2-((1R,3S)-3-
_hydroxymethylcyclohexylmethoxy)-z-met'hylpropionate as yellow oill.

15 |
1H-NMR (500 MHz, DMSQ): 6 = 4.32 {t, J = 6Hz, 1H); 3.67-3.74 (m, 2H); 3.05-3.12 (m,
2H); 1.76-1.83 (m, 1H); 1.66-1.75 (m, 2H); 1.15-1.50 (m, 4H); 1.41 (s, 9H); 1.27 (s,
6H); 0.71-0.88 (m, 2H); 0.48-0.57 (m, 1H). | '



t OOC OO0 0.4AN NO TFAOOO0".-elc~o N/x\ O 5 100 ny of

tert-butyl 2-((1 R 3S)-3-hydroxynethyl cycl ohexyl net hoxy) - 2-

- nmet hyl propionate are dissolved in 2 mM of MIBE, and 21 ng of sodium hydr| de

(60%in mineral oil) are added. After gas evol ution subsides, 248 ng of
2- (3, 4-di net hyl phenyl) - 4-iodomet hyl - 5-i sopr opyl oxazol e are added and the

-'solution is heated under reflux 10 overyg ght. After addition of water, the

phases are separated, the org. phase is dried on a kiesel guhr cartridge
(Separtis) and the filtrate is concentrated. The residue is taken up in -

CHz2Cl 2/ t ely
concent-raz; 1§3‘3%l ﬂs p?é‘é¥'§8%3s@ﬂ§5@¥§{hglﬁ’g'ghy% %o?%d’ﬁébﬂ?bex?ﬁ] Wg”?rﬁ 31 ny
of 2 {( heRyBBthdxy}R2-rrsxthylpmyiode @3id ri f | uor onet hyI phenyl ) oxazol -4- 15
yl met hoxynet hyl ] cycl ohexyl net hoxy} - 2-nmet hyl propi onic acid. C27H39NCb
(457.62): LCMS (ESI): 458.32 [W]. 57 Exanple 13 :
2-[ (1R, 35)-3-(2- Bi phenyl - 4-yl - 5- met hyl oxazol - 4-yi met hoxynmethyl ) cycl ohexyl ne
t hoxy] - 2- | prop i Onld: aC| d ChiralNakd

MTBE

—

! O o

)

Q& 1@%

100 mg of tert-butyl 2-((1R,38)-3-hydroxymethylcyclohexyimethoxy)-2-
methylpropionate are dissolved in 2 ml of MTBE, and 21 mg of sodium hydride (60% in
mineral oil) are added. After gas evolution subsides, 248 mg of 2-(3,4-dimethylphenyl)-
4-iodomethyl-5-isopropyloxazole are added, and the solution is heated under reflux

10 overnight, After addition of water, the phases are separated , the org. phase is dried on
a kieselguhr cartridge (Separtis) and the filtrate is concentrated. The residue is taken
up in CH2CI2/TFA (3:1) and left to stand overnight. The solution is completely
concentrated, and the residue is purified by prep. HPLC, resulting in 31 mg of 2-
{{1R,38)-3-[5-isopropyl-2-(3-trifluoromethyiphenyl)oxazol-4-

15 ylmethoxymethy[]oyclohexylrnéthoxy}-2-methylpropionic acid.

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



OO0 NO 5 _ '

2-[ (1R, 3S) - 3- (2- Bi phenyl - 4-yl - 5- et hyl oxazol - 4-yi net hoxynet hyl ) cycl ohexyl ne
. thoxy]- 2-methyl propionic acid is obtained in anal ogy to Exanple 12 from
tert-butyl 2-((1S,3R)- 3-hydroxynet hyl cycl ohexyl net hoxy) - 2- net hyl propi onat e
and 2-bi phenyl -4-yi-4 iod onethyl -5-nethyl oxazo | e. 10 C29H35NC5 (477. 25):
LCVMS (ESI): 478.30 [MH]. Exanple 14 ZF/{(1 :

R, 3S) - 3-[ 5- I sopr opyl - 2- (napht h- 2-yl ) oxazol - 4-yl met hoxynet hyl ] cycl o- 15

hexyl met hoxy}-2-nmet hyl propionic acid Chiral OOI I p O ~058 2-{(1

R, 3S) - 3# ]%p{%}:a)yl - 2- (napht h- 2-yl ) oxazol - 4-yl net hoxynet hyl ] cyclo [

hexyl nmet o%d}?- 2-Tret hyl propionic acid is obtained in analogy to Exanple 12
fromt erE—E(bRtELS)-S—(Z—Biphenyl—4-yI-5-methyloxazo|—4-ylmethoxymethyl)cyclohexylmethoxy]-

2- ((1S, 3R) --3- hydr oxynet hyl cycl ohexyl net hoxy) - 2- net hyl propi onate and 4-

i odonet RrMetyIROPIBIE BCII- (napht h- 2-yl ) oxazol &. 5 C29H37NCE (479.27): LCVB
(ESI): 480.30 [MH]. Exanple 15 10 2-{(1 Chiral :

R, 3S) - 3-[ 5- I sopropyl - 2- (3-ne phenyl ) o¢qazol - 4- yl net hoxynet hyl ] cycl o-

acid Chir Ol " 0INOOXO -0

O
0

-5 21 R,38)-3-(2-Biphenyl-4—yl—5—methy[0xazoI-4-yimethoxymethyl)cyclohéxyimethoxy]—
2-methylpropionic acid is obtained in analogy to Exampie 12 from tert-butyl 2-((1S,3R)-
3-hydroxymethylcyclohexylmethoxy)-2-methylpropionate and 2-biphenyl-4-yl-4-
iodomethyl-5-methyloxazole. |

10 C29H35NO5 (477.25): LCMS (ESI): 478.30 [MH"].
Example 14 .
2-{(1R,35)-3-[5-Isopropyl-2-(naphth-2-yl)oxazol-4-ylmethoxymethyljcyclo-

15 hexylmethoxy}-2-methyipropionic acid

Chiral



15 2- {(1

- R 3S)-3-[5-i sopropyl 2- ( 3- et hoxyphenyl ) oxazol - 4-yl met hoxynet hyl ] cycl o-

. hexyl met hoxy}-2-net hyl propionic acid is obt ained in analogy to Exanple 12
fromtert- butyl 2-((1 B
S, 3R) - 3- hydr oxynet hyl cycl ohexyl net hoxy) - 2- net hyl propi onate and 4 iod ‘
onet hyl - 5-i sop ropyl - 2- ( 3- net hoxyphenylggoxazol e. 20 C25H35NC6 (445.56):
LCVMS (ES-): 444.14 [MH]. Example 16 2-{(1

R, 3S) - 3 [ 5-1 sopr opy[-2-(3-trifluoronethyl phenyl)oxazol - 4-yl met hoxynet hyl ] cy -
8' O;: = igﬁ? ﬂ’gt-@-%-Ys}o'p%m@éﬂa’ﬂﬁﬂg?%bﬁaf&lﬂylﬁ%t%rﬁéthy@cﬁlo-- ep0 rN
R, 3S) - Sﬂe&yinsetpow}ﬂ nﬂathﬁptdpj:cbmuacrdrnetdbﬁlpéemyhmalmggd:d> E&amlphseﬂztﬁwymmyl ]cy
cl o- hexyl nmet hoxy R] I oni Ch i S ob al ntﬁd i n.an Ao Exanpl e
12 fr ombudy 2-€15 F§,)r3 hydroxy thylcyclo exymethoxy) me ylproplonae 2hd 4

2-((1S, ?@OrﬁeW%qg‘?ﬁ@bf"ﬁ?-ﬁ%fﬁﬁﬁxﬁ dg%tzjg@(y) 2- et hyl propi onate and 4- iod

onet hyl | sop~ropy romet hyl p henyl ) oxazo | e. C26H34F3NCG
(497.2%1): LCMS (ESI): 498.42 [WMH]. 10 Exanple 17 2-{(1 R, 3S)-3-[2-(4-1

eyl %WW@E&@@EBMM&X@@C AosdBar T o e

Exampile 15
10 2-{(1R,38)-3-[5-Isopropyl-2-(3-methoxyphenyl)oxazol- 4 ylmethoxymethyl]cyc!o-
hexylmethoxy}-2-methylpropionic acid

15 2-{(1R,3S)-3-[5-isopropyl-2-(3-methoxyphenyhoxazol-4-ylmethoxymethyllcyclo-
hexyimethoxy}-2-methylpropionic acid is obtained in analogy to Example 12 from tert-
butYl 2-({18,3R)-3-hydroxymethylcyclohexytimethoxy)-2-methyipropionate and 4-
iodomethyl-5-isopropyi-2-(3-methoxyphenyf)oxazole. |

Chiral

20 C25H35N06 (445.56); LCMS (ES-): 444.14 [M-H].

Example 16
2-{(1R,3S)-3-[5-Isopropyl-2-(3-trifluoromethyiphenyljoxazol-4-ylmethoxymethyllcyclo-
25 hexylmethoxy}-2-methylpropionic acid



OO x I X\ O NO 15 2-{(1
R, 35)-3-[2-(4-isobutyl phenyl)-5-isopropyl oxazol 4-yl met hoxynet hyl ] cycl o-

| . hexyl met hoxy}-2-net hyl propionic acid is obtained in anal ogy to Exanpl e 12

fromtert 60 butyl

2- ((1S, 3R) - 3- hydr oxynet hyl cycl ohexyl net hoxy) - 2- net hyl propi onate and 4-

i odonet hyl - 2- (4-i sobut yl phenyl) - 5-i sopraggpyl oxazol e. C29HA3NCH (485. 67):

LCVMS (ESI): 486.42 [MH#]. ¢ 5 Exanple 18 2-{(1 -

R 3S)-3-[2-(4-tert-butyl phenyl)-5-isopropyl oxazol - 4-yl met hoxynet hyl ] cycl o-

hexyl met hoxy} - 2- met hyl propionic acid 10 Chiral ~N OO0 O O&hirad-{(1

R, 3S)-3-[2-(4-tert-butyl phenyl)-%-isopropyl oxazol - 4-yl net hoxyrret hyl ] cycl o-

hexyl met hoxy} - 2- met hyl pr opi oni c idis obtained in analogy to Exanple 12
1

fromtert- butyl 2-( O e ,

S, 3R) - 3- hydr oxynet h | o xy\rret hoxy) - yl pr opi oniat e and 4 15

i odonet hyl - 2- (4-ter y1 pK - oprepyloxazdl e, HA3NCG (485. 67):
LCMS (ESI): 486. 34 [N 20 Exanple 19 2-[(1

ap thalen 2-yl - oxazol - 4-yl et ho y thyl)éyclo-
Wl prop ionic acid 61

R, 3S) - 3- (5- Et hyl - 2-
hexyl met hoxy] - 2- F

2-{(1R,38)-3-[5-isopropyl-2-(3-trifluoromethylphenyl)oxazol-4-yimethoxymethyl]cyclo-

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

iodomethyl-5-isopropyl-2-(3-trifluoromethylphenyl)oxazole.

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

10
| Example 17
2-{(1R,38)-3-[2-(4-Isobutylphenyl)-5-isopropyloxazol-4-ylmethoxymethyilcyclo-
hexylmethoxy}-2-methylpropionic acid '
~Chiral

15 2-{(1R,3S)-3-[2-'(4-isobuty!phenyl)—S—isopropy!oxazol~4-yimethoxyme_thyl]cyclo-
hexylmethoxy}-2-methylpropionic acid is obtained in analogy to Example 12 from tert-



Chiral Opp /X0 NO2-[(1 ‘

R, 3S) - 3- (5--Et hyl - 2- napht hal en- 2-yl oxazol - 4-yl net hoxynet hyl ) cycl ohexy[ net hox
- y]l- 2-methyl propionic acid is obtained in analogy to Exanple 12 from
tert-butyl 2-((1S,3R)- 3-hydroxynet hyl cycl ohexyl net hoxy) - 2- net hyl

propi onate and 5-ethyl-4-iodonethyl -2 5 napht hal en-2-yl - oxazol e. C28H35NC6
(465.59): LCMS (ESI): 466.31 [MH]. 1@G0OExanple 20 2-Methyl-2-{(1

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

hexyl met hoxy}prop ionic acid Chiral 0 OO0 J~ /XX NO LO

2- Met hyl - 2- A ' 9. ; i}
R o T S L R N s S PTS
hexyl metidaomgiybpi(digabbgpbeny)-6bsepropdlokaza@eal ogy to Exanple 12 from
tert-butyl 2 62 ((1 _ :

S, 3R) - 3- hydr oxynet hyl cycl ohexyl nmet hoxy) - 2- net hyl pr opi onat e and

4-i od : | e. C29H35NC6 (493.61):
Lo (£S5 QIO Ry LONB LR b T © LoD

R, 3S) -8-[ 2- (3, 4- Di et hyl phenyl ) - 5- et hyl oxazol - 4- yl met hoxynet hyl ] cycl o-

Example 18
2-{(1 R,38)-3-[2-(4-tert—butyiphenyl)—5-iéopropyioxazol-4—ylmethoxymethyl]cyclo—
hexylmethoxy}-Z-méthylpropionic acid
10
Chiral

P \/Q/ 1
O
O
o oo

2-{(1R,38)-3-[2-(4-tert-butylphenyl)-5-isopropyloxazol-4-yimethoxymethyljcyclo-

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

butyl 2-((1 S_,3R)-3-hydroxymethyicyélohexylmethoxy)—Z_—methylpropionate and 4- |
15 iodomethyl-2-(4-tert-butylphenyl)-5-isopropyloxazole.

C29H43NO5 (485.67): LCMS (ESI): 486.34 [MH'].
20 Example 19

2-[(1R,38)-3-(5-Ethyl-2-naphthalen-2-yl-oxazol-4-ylmethoxymethyljcyclo-
hexylmethoxy]-2-methylpropionic acid '



hexyl net hoxy}-2-nethyl propionic acid Chiral Ol O O NO 10 2-{(1

R, 35)-3-[2-(3, 4- Di net hyl phenyl') - 5- et hyl oxazol - 4-yl met hoxynet hyl ] cycl o-

. hexyl met hoxy}-2-methyl prop ionic acid is obtained in anal ogy to Exanple 12
fromtert- butyl 2-((1 _
S, 3R) - 3- hydr oxynet hyl cycl ohexyl net hoxy) - 2- net hyl propi onate and 2-(3, 4-

di met hyl phenyl ) - 5- et hyl - 4-i odonet hyl oxaggpl e. 15 C26H37NCG (443.59): LCMVS
(ES-): 442.20 [M H+]. WO 2006/ 018118 63 PCT/ EP2005/ 008284 Cainms: 1. A
compound of the formulal 5 R3 RL~0 R2 RCH3 in which t he meani ngs

are: RHCF3; 10 RL H, CF3, (Cl-C6)-al kyl, phenyl, sy R H
(Cl-4)-al kyl, O(CL-CA4)-al kyl, CF3; 15 Rl and toget her with the
phenyl ring fused naphthyl; R3 (Cl- IkyI R4 [iCl- CG) al kyl , benzyl ;
N7
\ 0

2-{(1R,38)-3-(5-Ethyl-2-naphthalen-2-yloxazol-4-ylmethoxymethyljcyclohexylmethoxy]-
2-methylpropionic acid is obtained in analogy to Example 12 from tert-butyl 2-((15,3R)-
3-hydroxymethylcyclohexylmethoxy)-2-methylpropionate and 5-ethyl-4-iodomethyl-2-

5 naphthalen-2-yl-oxazole.

C28H35NO5 (465.59): LCMS (ESI): 466.31 [MH'].

10 Example 20
2-Methyl-2-{(1R,38)-3-[5-methyl-2-(4-phenoxyphenyl)oxazol-4-ylmethoxymethyljcyclo-
hexylmethoxy}propionic acid

Chiral

2-Methyl-2-{(1 R,38)-3-[5-fnethyl-2-(4-phenoxyphenyl)oxazol—4—y,[methoxymethyi]cyclon
15 hexylmethoxy}propionic acid is obtained in analogy to Example 12 from tert~bl_jtyl 2-



20. R5 H, (Cl-Co6)-al kyl; and the physiologically tolerated salts, solvates
and physiologically functional derivatives thereof. 25 2. A conpound of

- the formula | as clained in claim1, in which 64 Ris H Rl is H nethyl,
‘butyl, phenyl, phenoxy or CF3; 5 RZ2 is H nmethyl, nmethoxy or CF3; Rl and
R2 are together with the phenyl ring fused naphthyl; R3 is ethyl or
propyl; 10 R4 is nethyl; and R5 is H @& 3. A nedicanent conprising one or
nore of the conpounds of the formula | as clainmed in one or nore of clains
1 to 2. 4. A nedicanent conprising one or nore of the conpounds of the

f or mul a( | I e Bk

active |Lgred ?nﬂd%m&ﬁﬁtrﬁwgﬁ%%ﬂp%&%x Izg e fé%@ Og]r?%ér}g?g%omlgg "5

di st ur banetayl-B+(4-giheonsgplemterazaleéed therewith. 5. A nedi canent conpri sing
one or nore of the conpounds of the formula | as clained in one or nore of
~clainms 1 to 2 and one or nore antidiabetics. 25 6. A nedi canent conpri sing
one or @Zﬁ-lﬁN@é%Q@@ﬁ LerS F EQHOZ?'WIH*' as clained in one or nore of
claims 1to and one o nore i pil tors. 7. The use of the conpounds
of the5forrrula | as clainmed in one or nore of claims 1 to 2 for the
treatment and/or prevention of disorders of fatty acid netabolismand 30

gl ucose utilization disorders. 65 -

Example 21

2-{(1R,38)-3-[2-(3,4-Dimethylphenyl)-5- ethyloxazoI-4-ylmethoxymethyl]cyclo-

hexylmethoxy}-2-methylpropionic acid |
| Chiral

10
2-{(1 R,38)-3-[2-(3,4-DimethyIphenyl)-5-ethyloxazol-4-ylmethoxymethyl]cyclo—
hexylmethoxy}-2-methylpropionic acid is obtained in analogy to Example 12 from teri-
butyi 2—((1S,3R)-3-hydroxymethylcyclohexylmethoxy)-Z-methy!propionate and 2-(3,4-
dimethylphenyl)-5-ethyl-4-iodomethyioxazole.

15
C26H37NO5 (443.59): LCMS (ES-): 442.20 [M-H'].



8.. The use of the compounds of the fornmula | as clained in one or nore of
claims 1 to 2 for the treatnent and/or prevention of disorders in which

. insulin resistance is involved. 5 9. The use of the conpounds of the
formula | as clained in one or nore of clains 1 to 2 for the treatnent
and/ or prevention of diabetes nellitus and the sequelae associated

t her ewi tlyO d6n6/Hhgi1se of the conpoundg®f the fornula IP@§/E]=P200&0082840ne
or nore of claime 10 1 to 2 for the treatnment and/or prevention of
dyslipidem as and their sequelae. 11. The use of the conmpounds of the
formula | as clained in one or nore of clains 1 to 2 for the treatnent

and/ or Qﬂgventlon of conditions associated with the netabolic syndrone. 15
- 12. The 18"t the conpounds as clainmed in one or nore of clains 1 to 2 in
conbination with at | east one further active ingredient for the treatnent
-and/or prevention of disorders of fatty acid netabolismand gl ucose
utilization disorders. 20 13. The use of the conpounds as clainmed in one or .
nor e of clal ion with at | east one further active
|ngred|ent fg§céﬂé8F&%g eﬁ?ﬁﬁh%ﬁ% prevention of disorders in which
insulis resistance is involved. 14. A process for produci ng a nedi canent
conprising one or nore of the 25 conpounds as claimed in one or nore of
claims 1 to 2, which conprises nlx the active ingredient with a
pharnaceutlcally sui tabl e carcger converi{ng thls nlxture into a form

suitable for adm nl/tr i on.
: e\ /\\\/Q \;/LL
_R5

R1

in which the meanings are:

R H,CFsi

10
R1 H, CFs, (C1-C6)-alkyl, phenyl, phenoxy;
R2 H, (C1-C4)-alkyl, O-(C1-C4)-alkyl, CFs; or

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

R3 - (C1-CB)-alkyt;

R4 (C1-C8)-alkyl, benzyl;
20 _

RS- H, (C1-C6)-alkyt;

and the physiologically folerated salts, solvates and physiologically functional
derivatives thereof. ' |
25 |
2. A compound of the formula | as claimed in claim 1, in which
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R is H;

R1 - is H, methyl, butyl, phenyl, phenoxy or CF3;

-5 R2 is H, methyl, methoxy or CF3;

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

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

claimed in one or more of claims 1 to 2.

4. A medicament comprising one or more of the compounds of the formula | as
claimed in one or more of claims 1 to 2 and one or more active ingredients which have

20 favorable effects on metabolic disturbances or disorders associated therewith.

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

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

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

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

7. The use of the compounds of the formula | as claimed in one or more of claims
1 to 2 for the treatment and/or prevention of disorders of fatty acid metabolism and

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

10

15

20

25

1 to 2 for the treatment and/or prevention of disorders in which insulin resistance is

involved.

9. The use of the compounds of the formula | as claimed in one or more of claims -
1 to 2 for the treatment and/or prevention of diabetes mellitus and the sequelae

associated therewith.

10. Theuse of _thé compounds of the formula | as claimed in one or more of claims

1 to 2 for the treatment and/or prevention of dyslipidemias and their sequelae.

11.  The use of the éompounds of the formula | as claimed in one or more of claims

1 to 2 for the treatment and/or prevention of conditions associated with the metabolic

syndrome.

12.  The use of the compounds as claimed in one or more of claims 1 to 2 in
combination with at least one further active ingredient for the treatment and/or

prevention of disorders of fatty acid metabolism and giucose utilization disorders.
13.  The use of the compounds as claimed in one or more of claims 1to 2 in
combination with at least one further active ingredient for the treatment and/or

prevention of disorders in which insulin resistance is involved.

14. - A process for producing a medicament comprising one or more of the

compounds as claimed in one or more of claims 1 to 2, which comprises mixing the

active ingredient with a pharmaceutically suitable carrier, and converting this mixture

into a form suitable for administration.



