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de&%%sgLEﬁp;@ri or art for the treatnent of
5 hyperlipi dem a and di abetes (WD 2000/ 64876). It was an
obbggé p‘ﬁont he invention to provide conpounds which

t herapeutical |l y expl oi tabl e nodul ati on of
the i pid and/or carbohydrate 20 net abolismand are
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PFHXRgmmmr phisiotodidediyecceptabid salteeand physiviegically functional
N/? i Qh may vary, dependi ng on the conpounds. The
|nven Ion thus relates to conpounds of the fornula I
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15 Compounds of a similar structure have already been described in the prior

art for the treatment of hyperlipidemia and diabetes (WO 2000/648786).

It was an object of the invention to provide compounds which permit a
therapeufically exploitable modulation of the lipid and/or carbohydrate

20 metabolism and are thus suitable for the prevention and/or treatment of

' disorders such as type 2 diabetes and atherosclerosis and their multifarious
sequelae.

Surprisingly, we have found a number of compounds which modulate the

25  activity of PPAR receptors. The compounds are particularly suitable for
activating PPARalpha and PPARgamma, where the extent of the relative
activation may vary, depending on the compounds.

The invention thus relates to compounds of the formula |
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in which:




,Y2_ 1 O~ 11 1 ~In RS R/ OR8 in which: 2 Rng Ais
(C3 C8) cycl oal kanedi yl or (C3-C8)cycl oal kenedi yl,

where in the cycl oal kanedi yl or cycl oal kenedi yl rings
one or nore carbon atons may de replaced by oxygen
atons; 5 R1l, R2 independently of one another are H, F,

d RiBg A CF3, i€ QT3 L8)¢ledkanadiyiydr, (C@@@by%hﬂ@hbdiyl where in

Cooe10) ar o YCibRIaned o VRl HREriedivl Anomsme g5 Soore:

wi t h t he phergihorpgtoirdi may be ndptaceddiveoxygenaibmise or
furan ring formfused, partially or unsaturated
bicyclic (C6-C10)-ar (C5-C11) - het eroa

H
5(cR1eH2 al kyllndwd§w9tmman9iher @ HCE) E:i| ey |CF3, OCFs.

(C3-C8)cycl ommcts) AAnoLc 166 Gﬁ()yl%d’.(l? SF]?,eOﬂFz-CHFz,
h |
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substituted by F; Wis CHorN fo=1; 20 Wis 0, S or NR9

f ﬁ@n@f?&? Fiﬂ%h%e%'ﬂb l%air?tﬁ‘?fgx Jr Wwer ﬁgltrlﬁ%tfg%phene or

107r epI aced by tuageimgdfonndysed, partially or unsaturated bicyclic
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(C6-C10)-aryl, (C5-C11)-heteroaryl;

R3 is H, (C1-C8)-alkyl, (C3-C8)cycloalkyl, (C1-C3)-alkyl-
(C3-C8)cycloalkyl, phenyl, (C1-C3)-alkyl-phenyl,
{C5-C6)-heteroaryl, (C1-C3)-alkyl-(C5-C6)-heteroaryt or
(C1-C3)-alkyl which is fully or partially substituted by F;

w isCHorNifo=1;
W isO,SorNR9ifo=0;
X is (C1-C6)-alkanediyl, where in the alkanediyl group one or

more carbon atoms may be replaced by oxygen atoms;

Y1 is O;

Y2 is CR12R13, SO, S0O2;

n is 0-2;

R4 is H, F, {C1-C6)-alkyl;

R5 is H, F, (C1-C6)-alkyl;

R6 is H, (C1-C6)-alkyl; or F if n is not 0;

R7 is H, (C1-C6)-alkyl, (C2-C6)-alkenyl, (C2-C6)-alkynyl, O-(C1-




25 Y1 is O Y2 is CRI2R 13, SO 502; nis 0-2; 30 R4
is H F (A-C6)-alkyl; R5is H F, (C-C6)-alkyl; 35

 R6is H (C1l1l-C6)-alkyl; or Fif nis not O0; R7 is H,

(C1-C6) -al kyl, (C2-C6)-al kenyl3 (C2-C6)-al kynyl, O (Cl
3 510 15 C6)-al kyl, O (C2-C6)-al kenyl,
o Cr() C(2:-1 %3) : al KaGyyalkyl( Q3(C2BPHp-piienyl, p%mmralkynyi. (C|3-
- - het = - ,
Wt ch ey be%@E@%‘#?*ﬁ&éﬁégv'@ﬁ%ﬁﬂiﬁﬁﬁ#ﬁ 8hes
O (C1- C8) - al KsR)cyatpaikyl, Cspbenytewlich naey be-sabptituted by OH,
al kynyl; O ( @af@wp@qaﬂka%aaﬂylphﬁm-ceﬁlagen l,JéJ(cz-ce)-

5(C5- CL1) . heEUNBAN -Gy A o4 b e ICaHeR i e
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101- ©6) - al kyl -

D L5 o) oo Gatpopioden i, CoC11)
or partiall y%Eﬁf??M‘ h‘laéroac%cbﬁqgaﬁlétie %&?stiﬁu&e%q,y%m-&)é%alkyl,
NRLOR11, CO- Epliecaly fallkpr padially €ab&it0jeddiny F, O-(C1-C6)-alkyl,
CO- ( C1- CB) - - _ -
11) ( het er ZJar %bhgggﬁyf?@%ﬂﬁgtug%fe% CbE%rCJ’ OH,

, GHP+(C 1-CB)cpiky, (ﬁg;@gﬁlrb% Y);aryl, CO-(C1-C6)-
(O - O (C5- CéW-Ft%-m@%' I C@Qﬁté-@lﬂ Mstéoshi,; C(O)-0-(C1-
S05. (G- Co) - BORAKYSGHO %%icﬁééshawyl-(%-cw)-awl. C(0)-0-(C6-
S02- ( C6- CI O) €0y aryl SOL)-CoCBLL) 1 hktiroany, SORGCATE Ralkyl,
together w t NG £HH U CEA B arsf'doE i) e - s02-

(C3-
(C1-C6)-alkyl, SO2-(C6-C10)-aryl, SO2-(C5-C11)-heteroaryl;

R6 and R7 together with the carbon atom that carries them are (C3-

C8)cycloalkyl;

R8 is H, (C1-C6)-alkyl;

R9 is H, (C1-C6)-alkyl, which is unsubstituted or substituted by
phenyl;

R10 is H, (C1-C6)-alkyl, which is unsubstituted or substituted by
phenyl;

R11 is H, (C1-C6)-alkyl, which is unsubstituted or substituted by
phenyl; '

R12 is H, (C1-C6)-alkyl;

R13 is H, (C1-C6)-alkyl; .

and their physiologically acceptable salts.




C8)cycl oal kyl; 20 R8 is H, (Cl1-C6)-alkyl; RO is H,
(C1-C6)-al kyl, which is unsubstituted or substituted
by phenyl; 25 R10 is H (Cl-C6)-al kyl, which is
unsubstituted or substituted by phenyl; 30 R11 is H,
(C1-C6) -al kyl, which is unsubstituted or substituted

by Preksiayte ls':ﬁl@erh fo bbmfa@ﬂm@@bf ﬂié‘f‘éfmulamﬁ which

(C1-C6)-al kyl; 35 and their physiologically acceptable
salts. 4 5 10 15 Preference is given to conpounds of

t heRihgramul a lis {Cs-ChlcobloRlkanediyi 6r (Cg-Cg)cYcloalkenedtyl where in

where1n 1 ndve spGakeaRind oFe/sloaRsAM FBRS G carpapatom

S5one carbon ataay bersgplbeed bplancmygbn adlompxygen atom s

(C1- C6) - al kanediyl, where in the al kanedi yl group the
ClL or C2 carbon atom(to Ri ng be replaced b

an ’oxygen af%offy1 %adweadnﬂhwbera iagﬁ@alhapedw&sm% Clor

salts. Parti @2'@érth%ft&hq&PRIngA}thé?'betx%pHL%dquE BRggen
of the fornul oneé of nbre radicals are as

defi ned bel O\ﬂ?% ng A |s cycl ohexane-1, 3-diyi; or Rl

10is F, Br, CF3, OCF3, (C1-C6)-alkyl, O (Ci1-0C6)-alkyl,
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PheRY thei? bhysiologically acceptable salts.

Particular preference is given to the compounds of the formula | in which
one or more radicals are as defined below:

Ring A is cyclohexane-1,3-diyl; or
"R1 is F, Br, CFs, OCF3, (C1-C6)-alkyl, O-(C1-C8)-alkyl, phenyl; or
R1 and R2 together with the phenyl ring = naphthyl; or

such in which the substituent

R1 is in the meta- or in the para-position; or

R2 is hydrogen; or

R3 is H, (C1-C6)-alkyl, (C3408)cycloaikyl, (C1-C3)-alkyl-(C5-
CB)cycloalkyl, phenyl, (C1-C3)-alkyl-phenyl; or

W ‘isCHifo=1;or

X is CH2-O or CH»-O-CHy; or

n is 0; or

R6 is H, (C1-C6)-alkyl; or




20 R1 and R2 together with the phenyl ring = naphthyl;
or such in which the substituent RLis in the nmeta- or
in the para-position; or 25 30 35 R2 is hydrogen; or
R3 is H (Cl1-C6)-alkyl, (C3-C8jcycloalkyl,

(C1-C3)-al kyl - (C5- C6)cycl oal kyl, phenyl,

(C1- C3) aIkyI phenyl; or Xis CH fo=1;0or is CH2-O or

R H (ciS ’és ébﬁ@Ta'k%dﬁf?cﬁ%ﬁﬁﬂ@é‘Mﬁ&zaéég~alkynyl 8-c1-
8 020206)06 Seu gﬁ@ialkyfl}@@z-m)-akbhyll O-@Z-CB)alkyngl, keasy! ,
0 ( G- C) oy ANV P BCAR B eioBISH X-ppgay, (C5-
Swhi ch may b@1§m-b@tema%dﬂhphmy bRsapatituted by OH, NR1(|)R11
Cl- C6
0 (3. &b oORG ) iy Y DGR PO lkend] BREGERR B 0-(c>
and where é@bﬁ JQatph@n Qﬂﬁ@ﬁﬁﬁ) heteroaryl, and where
é C5( gilg?eggm)awcl?@ma H&Wﬂ b'1x) hetew@fylr gmltaltyt ed
SUbSLiT ot ruaggiphal le%fub%ésy'teswm 2661ebianonally gty or
~ 10o0r parti al badauﬁ)subéﬁmmﬂ oy F FO-(G1-CBy-alkyt, option&iRdfully or

OR11; or R6 h m_t hat
carries the Eé,&ﬂ@%)d&y 'I"M'o(;rlgﬂ ‘? cﬁﬁ B’g%jlt ?{ﬁ 8t
cycl opentyl; or 15
R6 and R7 together with the carbon atom that carries them are (C3-
C6)cycloalkyl, in particular cyclopentyl; or
15

R10 and R11 are H, (C1-C6)-alkyl; or
R12 and R13 are hydrogen.

20  Particular preference is furthermore given to the compounds of the
formula | in which

R7 is H, (C1-C8)-alkyl, (C2-C8)-alkenyl, (C2-C6)-alkynyl, O-(C1-
C6)-alkyl, O-(C2-C6)-alkenyl, O-(C2-C6)-alkynyl, (C3-
25 C8)cycloalkyl, phenyl, (C3-C8)cycloalkyl, phenyi, (C5-C11)-
' heteroaryl, which may be substituted by NR10R11, O-(C1-C6)-
alkyl, O-(C2-C6)-alkenyl, O-(C2-C6)-alkynyl, O-(C3-
C8)cycloalkyl, O-phenyl, O-(C5-C11)-heteroaryl, and where
phenyl, (C5-C11)-heteroaryl may additionally be substituted by
30 (C1-CB)-alkyl, optionally fully or partially substituted by F, O-
' (C1-C6)-alkyl, optionally fully or partially substituted by F, CI,
NR10R11;

and their physiologically acceptable salts.
35

Very particular preference is given to the compounds of the formula |




RIO and R11 are H, (Cl1-C6)-alkyl; or R12 and R13 are

hydrogen. 20 Particular preference is furthernore

given to the conmpounds of the fornula | in which R7

iIs H (Cl1-C6)-al kyl, (C2-C6)-agkenyl, (C2-C6)-alkynyl,

0- (C1-Co6)-al kyl, O (C2-C6)-al kenyl,

O(CZ C6) - al kynyl, (C3 25 C8)cycl oal kyl, phenyl,
n%’?@ﬁd oal kyl, phenyl, (C5-Cl1l)- heteroaryl, which

na)} bstituted by NRLORL1, 0- (Cl-0C6)-alkyl,

O (C2-(C6) - al kenyl, O (C2-C6)-al kynyl, O (C3-

08)';@I IAoaI k¥ cns%gl?%%%m%iée?@al) -heteroaryl, and

where” pheny ryl may additionally be

gsubstituted by 30 (C1-C6)-al kyI optionally fully or

partjally substituted by F, O-

opbri34 1y fndapgndenthuet pne apotﬁ@bgfe l‘LFe@F\éy (€1-G8)-alkyl,
NRICR11; an@®-[Oeigs)rima, Mé?ﬁﬂl @l |y acceptable salts.

35 Very particular preference is given to the
conmpounds of the formula | 6 5in which is

o REH) B aRE oot e negprcrenent 1 o

100 (C1- Co) - al kyl , phenyl or 10R1 and R2 together with
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t he phenyl rlng—na hyI R3 is (Cl-C6)-al kyl; Wis
CHR¥ o0=1; -c&eﬁm)o CH2-O-CH2; Yl is O

W isCHifo=1;

X | is (CH2)O, CH2-O-CH2;

Y1 is O;

Y2 is CH2;

n is 0, 1;

R4 is H;

R5 is H;

R6 is H;

R7 is H, (C1-C6)-alkyl, O-(C1-C8)-alkyl, (C1-C6)-alkyl-O-(C1-C6)-

-alkyl, O-(C2-C6)-alkenyl, O-(C2-C8)-alkynyl, CH2NR10R11,
where alkyl, O-alkyl and alkenyl may be substituted by phenyl

or (C5-C6)-heteroaryl, which in turn may be substituted by (C1-




Y2 is CH2;, 20nis 0, 1; RAis H 25 R5is H R6is
H R7 is H (Cl-C6)-al kyl, O (Cl1-C6)-alkyl,
(Cl1-C6)-al kyl-O- (C1-C6)- 30 al kyl, O (C2-C6)-al kenyl,
O (C2-C6) -al kynyl, CH2NRL1OR11,7 where al kyl, O al kyl
and al kenyl may be substituted by phenyl or
( C5- C6) - het &6palkyl,, OB cDE)-alkyluCF3may be substituted
by (A 7 C6)-al kyl, O (Cl-C6)-alkyl, CF3; R6 and R7
together Wi th the carbon atomthat carries themare
3 cloalkyl; 5 R8 is H R10 is (Cl-C6)-alkyl;
10 R61a_n K (tegett)ey withithe carharhatios thavsarrias thamogre (C3-
phenyl ; angsz |dallgJpysi ol ogi cal |y acceptable salts.
The al kyl enyl d al kynyl radicals in the
5substituents Rl, R2, R3, R4, 15 R5 , R6, R7, R8, R9,
R10, R11, R12 and R13 may be ei ther straight-chain or
br &8ched. Aws; nmeans an aronmati c carbocyclic nono- or
bicyclic ring systemwhich conprises 6 to 10 atons in
the ring or rings. 20 Heteroaryl is a nono- or
bicyclic aromatic ring systemhaving 4 to 11 ring
meRB8rs, i nsUkileBbralkyleast one atomin the ring system
is a heteroatom fromthe series N, 0 and S.

10 R11 is (C1-C6)-alkyl which is substituted by phenyl;
and their physiologically acceptable salts.

The alkyl, alkenyl and alkynyl radicals in the substituents R1, R2, R3, R4,
15 RS, R6, R7, R8, R9, R10, R11, R12 and R13 may be either straight-chain
or branched.

Aryl means an aromatic carbocyclic mono- or bicyclic ring system which
comprises 6 to 10 atoms in the ring or rings.

20
Heteroaryl is @ mono- or bicyclic aromatic ring system having 4 to 11 ring
members, in which at least one atom in the ring system is a heteroatom
from the series N, O and S.

25 The compounds of the formula | comprise at least two centers of
asymmetry and may comprise more in addition. The compounds of the
formula | may therefore exist in the form of their racemates, racemic
mixtures, pure enantiomers, diastereomers and mixiures of diastereomers.
The present invention encompasses all these isomeric forms of the

30 compounds of the formula [. These isomeric forms can be obtained by
known methods even if not specifically described in some cases.

Pharmaceutically acceptable salts are, because their solubility in water is
greater than that of the initial or basic compounds, particularly suitable for
35 medical applications. These salts must have a pharmaceutically acceptable
anion or cation. Suitable pharmaceutically acceptable acid addition salts of




25 The conpounds of the fornula | conprise at | east
two centers of asymmetry and may conprise nore in
addi tion. The conpounds of the formula | may
therefore exist in the formofgtheir racemates,

racem c mxtures, pure enantioners, diastereoners and

mi xheirmnpﬁurcdsasifetheomeation Tére pales &t mbl"gmlal’ﬂds such as

CrSARAMC" i IGRAOBATE! hfol e, hrBRodiharc, o and
be solfuee raaid, band kefowrganic haalds esveh a$, furt expmpld,i acdticy acid,
de%‘éhk@ﬁ@sdli%n&mﬁ%n‘i?@eﬁnng r@ﬁ%ﬁ%ﬁ{l’f&h&alfurﬁ C@HE&% glycolic,

salts are, beca
5 gr dsatipnich dActihafacsebionis. | Melsial Wm{ICbane&la@@ﬁpI&qu succinic,

pafpf-tbmdn%&hl!orﬁe“érﬁplteﬂﬁrﬂf adrl. Wdibi ph @%h&é\ﬁtid&'ﬂg acceptable

Th% e. sal.ts nust have ceuti calle{ acce
$

anPaficosal a?f%ﬁmr%“'yﬁbﬁgr]%h% kit ceetel g ;ﬂsméﬁt%ﬁvﬂw and
. aCIpdtdenhlwlt@alaﬂ@hﬁé 8atth emegiirgaiRdgs@h tdge magnesmm and

ny PR vl el Safl b Bl amat ¢ Sromymethyi-1.3-

1 0 rrepatpﬂmp fody, disthamalainine rigsine ol éthylemeahardmean d of
organi c acids such as, for exanple, acetic acid,

benzenesul f oni c, ben20|c citric, ethanesulfonlc
f usals withypupbaimaceutivally Upaceentakienanian sudhaas, for example,

| aﬁtfmbl'défd:le@atenlﬁée@dvl@e bEAF withii 'ﬂ?é‘?l%%é\%\*kc?f HE Ghvdintion as

T Eiaéé‘afréﬁgi‘%t Puieatiay of aisRaaaticaly

15 saiad:&ptaihlé ad;altsrrandlorsfaktuse( U clontiferapslition fan daxample in vitro,

po alts), alkaline earth netal salts (such as
éﬁ@@%ﬂﬁb% calciumsalts), and salts of tronetanol

(2-am no- 2- hydroxyrret hyl -1, 3- 10 propanediol),

di ‘?ﬁé‘ 3B aghf'%gllop)é%'lig ?uﬁ&ticﬁdgﬂeﬂ%ﬂ\!@m std he hé?élﬁ S‘re%r’s o any

arnmace

ex%'ﬂb(ﬁl@ogicaﬂy mfaiﬂt%@l@lrwa g ok awceBppend o ttaetfarrnulahleof the

20 T ripgemmsrk fef exdifplerareasics, ”wﬁi%h dhsé’ddalimétfﬁtl%hrf%dd AleP§mal such
for the prrﬁgaratmn or rificat

& A\human, isabledgfermg Zqﬂf%cﬂarqﬂlmlracam g<omppund

- nonsftthelfemaua il or ahictios anetabolite théfebp, appl i cations.
The term "physiol ogically functional derivative" used

herein refers to any _
Physiologically functional derivatives also include prodrugs of the

25 compounds of the invention, as described, for example, in H. Okada et al.,
Chem. Pharm. Bull. 1894, 42, 57-61. Such prodrugs can be metabolized in
vivo to a compound of the invention. These prodrugs may themselves be
active or not.

30 The compounds of the invention may also exist in various polymorphous
forms, for example as amorphous and crystalline polymorphous forms. All
polymorphous forms of the compounds of the invention belong within the
framework of the invention and are a further aspect of the invention.

35 All references to “compound(s) of formula I” hereinafter refér to
compound(s) of the formula | as described above, and their salts, solvates

and physiologically functional derivatives as described herein.

Use




physi ol ogically tol erated derivative of a conpound of
the formula | of the 20 invention, for exanple an
ester, which on adm nistration to a mammal such as,
for exanple, a human is able t© form (directly or
indirectly) a conpound of the fornmula I or an active
nmet abolite thereof. Physiologically functional

Of Thishlforteles MG Hmbding<2sr Y TBIMIE™ and

i nvent1 on,
ok ey pharmaceutigalgorppesiienssas |PPA1@@|ganda Tisy PPAR Sigands of
pr MlHGérrl]tfclﬂg%ﬂ%esLﬂ&‘b?@Qé h?cﬁﬂlr H 1AtBrs ¥f Mﬁéﬁgae \ygg”pound of
| hve

5 & DRl S o BTl BTN neasetors AP PARSn @fen trascription

al mt(ﬁswﬁ‘hch Oawgél ahﬂﬁ?wl@!: by wgardietnd BSIbAg ,tcf) e clasaePheclear
anor ous a Cr a i he us orns

PO ottbepRitas LRER A B (PR | ot FiARalpha,
bePBA@ig&mmananmﬁePPﬁFhmﬂwmm;olh hilee encoded | by diffdremt egenes

a fF‘grBQEBm% ré’t%][ga?ﬁvu t8y ‘?Qéépgﬁr %ﬁé‘yst@g@r € Methanisms
10 coﬂfpagtm(t@y aﬂ tdh\@fﬁﬁrfkfm:@fls ddoteimer Kb &iellaBtrvet Fandt 1993

th@bf 18¢8)t 967-y9h vates and physiol ogical Iy functional

i vat i.ves cribed herein. Use 9 This invention
r el WP é@”?ﬁtst%}'gﬁégﬁmﬂ%§§'35fp%lﬁgemﬁ@ﬁg id ga@may Wi are

| thedrestit &ifralirnativs auei sfaproRfsiBRS hhd AiFcreBtiEPARNA splicing

VP & A0 P R torsi B B B8 Dfereny RPARS

15 prhﬂ\lief aliffaront atssueadwlmﬂptamds n@cﬁd?ﬁﬁ)e alifferent physiological
SRS R ARE A 10 EDe A6, SN o e o
reﬂ: Qéraum*PﬁérQi 9@@3&, hHiheepredaRts o6 fvdtiah  gePreaRareidirectly or
Pﬁﬁﬁm%rﬁﬁﬁllf ﬁﬁ%ﬂ%d i lipidhiafl éé{rs?er atﬁf()éfﬁ\gg%tfohsm Jhus, for

GTOXISOHE

d' ffer E%ﬁ%ﬁph%f GRAtOr Play BaHEIResiARt part nghe regulation of
20 acfaity/aacudn catabaliswer 6 lipof%ﬂecmSmewanswamK .th€eliber, while

Stﬁﬁ’/&ﬁggr%ﬂwa is <1:|9u9c3ialiyof:ntvblve (Po?r example 121 regulating adipose cell
differentiation. In addition, however, PPARs are also involved in the
regulation of many other physiological processes, including those which are

- not directly connected with carbohydrate or lipid metabolism. The activity of
25 different PPARs can be modulated by various fatty acids, fatty acid
derivatives and synthetic compounds to varying extents. For relevant
reviews about functions, physiological effect and pathophysiology, see:
Joel Berger et al., Annu. Rev. Med. 2002, 53, 409 — 435; Timothy Wilson et
al. J. Med. Chem., 2000, Vol. 43, No. 4, 527-550; Steven Kliewer et al.,

30 Recent Prog Horm Res. 2001; 56: 239-63.
The present invention relates to compounds of the formula | suitable for
modulating the activity of PPARs, especially the activity of PPARalpha and
PPARgamma. Depending on the modulation profile, the compounds of the
formula | are suitable for the treatment, control and prophylaxis of the
35 indications described hereinafter, and for a number of other pharmaceutical
applications connected thereto (see, for example, Joel Berger et al., Annu.
Rev. Med. 2002, 53, 409 — 435; Timothy Wilson et al. J. Med. Chem., 2000,
~ Vol. 43, No. 4, 527-550; Steven Kliewer et al., Recent Prog Horm Res.
2001; 56: 239-63; Jean-Charles Fruchart, Bart Staels and Patrick Duriez:




~Two variants of PPARganmma exi st, PPARgammal and
gamma2, which are the result of alternative use of
pronoters and differential nRNA splicing (Vidal-Puig
et al. J. din. Invest., 97:258B-2561, 1996).
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triglyceride concentrations,
- low HDL cholesterol concentrations
- low ApoA lipoprotein concentrations
- high LDL cholesterol concentrations
30 - small dense LDL cholesterol particles
- high ApoB lipoprotein concentrations

4. Various other conditions which may be associated with the metabolic
syndrome, such as:
35 - obesity (excess weight), including central obesity
- thromboses, hypercoagulable and prothrombotic states (arterial and
venous) '
- high blood pressure
- heart failure such as; for example (but not restricted thereto),
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- prevepi Segee%fndgﬁ§%r§ﬁ¥@§§3§1écrovascul ar disorders 3.

Dysl i pi dem as "an | ae such as, for exanple,
at herosppeereésliis coronary heart disease,

cer ehr oﬁﬂﬁ%fﬁmrﬁbﬁﬁ{rgﬁtﬁet c, especially those (but

not restrjcted the ich are characterized by one
or mor e"NOPBRY fol | owi ng factors: 25 - high pl asma

tri gl-ycadipdge@@mmbfsati ons, hi gh postprandi al plasma
triglycgride caoncentrati chol est er ol

w HDL
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- 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 pancreas, endocrine tumors, carcinomas of
the lungs, of the kidneys and the urinary tract, of the genital tract,
prostate carcinomas etc

- acute and chronic myeloproliferative disorders and lymphomas

- angiogenesis

- neurodegenerative disorders

- Alzheimer’s disease

- multiple scierosis

- Parkinson’s disease

- erythemato-squamous dermatoses such as, for example, psoriasis

- acne vulgaris

- other skin disorders and dermatological conditions which are
modulated by PPAR

- eczemas and neurodermitis

- dermatitis such as, for example, seborrheic dermatitis or
photodermatitis

- keratitis and keratoses such as, for example, seborrheic keratoses,
senile keratoses, actinic keratosis, photo-induced keratoses or
keratosis follicularis

- keloids and keloid prophylaxis

- warts, including condylomata or condylomata acuminata




- high LDL chol esterol concentrations 30 - small dense
LDL chol esterol particles high ApoB |ipoprotein
concentrations 4. Various other conditions which nay

be associated with the netaboHc syndrone, such as:

35 - obesity (excess weight), including central

obesi+ y huhmanpapéiomah wiral cH#RM) ahfeetions suoht RIsOneet &xample,

hear ¢ f ENtrEa! BapBthatdAfH Nearks Bief Ao topessade Bpligpoum
t her et oppntagidsarn, dwkm:lalv@car dial infarction,
hyper.t ePéler%r E%ﬁgétoglﬁ §9§l‘? a@rfor ‘é?(éﬁ*ol‘l’é?rfﬁ‘fm&fegr{‘%!aﬁus Q her

di sordefs o itions

S reactd ofi§inorcager  such; faser efﬁfl &Pow/emybasal-cell argarenomas,

be | n?/oh@@hc@ﬁ@s or catthhéba?@gufém hpHfdd as, for

exanpl e restricte ronary

scl er os|°§s’ hﬁffu&??ﬂ@”anﬁﬁ"ﬂﬁ"ﬂ@@t B-lm%')sorsH‘ﬁ}bcﬁ?dl far example,
i nf ar ct kematodedtmapkpidermabnadvr restenosis or

reoccl ”31‘"33@ 'ﬂ‘g chronic inflamuatory bowel diseases
such "as 7 xanple, Crohn's disease and ulcerative

10 col i ti shlghﬂzim pegsstifes - ot her inflammatory states -

15

20

25

30

35

retlnop%% x adipose cell tunmors - |ipomatous
car ci nonas such as, for exanple, liposarcomas - solid

turors RORCYRisAVARhEYHiemedECOE) exanpl e (but not
restLi ca4stlmd heret o), carcinomas of the
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- lupus erythematosus (LE) or inflammatory rheumatic disorders such
as, for example, rheumatoid arthritis
- vasculitis
- wasting (cachexia)
. gout
- ischemia/reperfusion syndrome
- acute respiratory distress syndrome (ARDS)

Formulations

The amount of a compound of formula | necessary to achieve the desired
biological effect depends on a number of factors, for example the specific
compound chosen, the intended use, the mode of administration and the
clinical condition of the patient. The daily dose is generally in the range
from 0.001 mg to 100 mg (typically from 0.01 mg to 50 mgq) per day and per
kilogram of bodyweight, for example 0.1-10 mg/kg/day. An intravenous
dose may be, for example, in the range from 0.001 mg to 1.0 mg/kg, which
can suitably be administered as infusion of 10 ng to 100 ng per kilogram
and per minute. Suitable infusion solutions for these purposes may contain,
for example, from 0.1 ng to 10 mg, typically from 1 ng to 10 mg, per
milliliter. Single doses may contain, for example, from 1 mg to 10 g of the
active ingredient. Thus, ampules for injections may contain, for example,
from 1 mg to 100mg, and single-dose formulations which can be
administered orally, such as, for example, capsules or tablets, may contain,
for example, from 0.05 to 1000 mg, typically from 0.5 to 600 mg. For the
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carci nomas of 20 the lungs, of the kidneys and the
urinary tract, of the genital tract, prostate

carci nomas etc - acute and chr@nic myeloproliferative

di sorders and | ynphomas - angi ogenesis
nedh@@pg@ﬁ#ﬁaabmmesﬁnwmnﬂﬁ)nﬁ M t@npoonds df foeaak | may

| .

By 35 oouF IADERY Bell 8 diErapbly g o o
ps @huaagageutlcaém@waltigarw@ anaccentable cieiier. diheocatdesmust, of
an%ﬁ%@?&éﬂaeeéﬁ@ leC?rF‘ihé 's%,%evmém R eon{ﬁ%ﬂﬂieamﬂ % other

neur oderm

eczenPs an
5f oﬂ“%ﬁﬁ'ﬁﬁﬁseo ﬁ@aspm@ﬁwoaeawbﬁ nctsh@smfu,bﬁ@ft theepalants; health.

35 Thekedrab hiay B a &fidadog ﬁéuﬂu&hbétﬁ and®ls gﬁeaérﬂélbw formulated
seborrhei c keratoses, sen 0ses

o rain e ComRaihd BRch, skiiie. Joss oloboxarpig dia daplet, which may
_ folcbntaui drars 0.E68 do 86% bel aeihhprofpthd actise Wagtedient. Other

b A RAR STPETsMesahtes rBll iRaRie " bibsthy, including
1 0 ex aihsirecompeundscof feapilal brkhen pharmatcewtinal compdsiticns of the
f Oinv%ﬁﬁaﬂ? le@n BE’EHMH‘ b)F 8R& Qﬂ ItRS ‘kﬁb\n}neb‘ﬁ{rm%%’uﬁc?l methods,

der nat o anus

pa es such
W’m pssediiglly copeist o8 mlmg f@ﬁaﬁgregp ienjgsuith @@ﬁrmacologlca"y
Cab@dzeﬂﬂﬂiﬂé carfiérsaiidseWipiensaneous T-cel | | ynphomas

15  Pharmaceutical compositions of the invention are those suitable for oral,
rectal, topical, peroral (for example sublingual) and parenteral (for example
subcutaneous, intramuscular, infradermal 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

20 on the nature of the compound of formula | used in each case. Coated
formulations and coated slow-release formulations also belong within the

framework of the invention. Preference is given to acid- and gastric juice-
resistant formulations. Suitable coatings resistant to gastric juice comprise
cellulose acetate phthalate, polyviny! acetate phthalate,

25  hydroxypropylmethylcellulose phthalate and anionic polymers of
methacrylic acid and methyl methacrylate.

Suitable pharmaceutical preparations for oral administration may be in the

form of separate units such as, for example, capsules, cachets, suckable

30 tablets or tablets, each of which contain a defined amount of the compound
of formula |; as powders or granules, as solution or suspension in an
aqueous or nonaqueocus liquid; or as an oil-in-water or water-in-oil
emulsion. These compositions may, as already mentioned, be prepared by

. any suitable pharmaceutical method which includes a step in which the

35 active ingredient and the carmrier (which may consist of one or more
additional ingredients) are brought into contact. The compositions are
generaliy produced by uniform and homogeneous mixing of the active
ingredient with a liquid and/or finely divided solid carrier, after which the
product is shaped if necessary. Thus, for example, a tablet can be




- localized benign epidermal tunors such as, for

exanpl e, keratoderna, epidermal naevi - chilblains 10
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15 anpul es for injections may contain, for exanple,
Pharmaceutical compositions suitable for parenteral administration
comprise preferably sterile aqueous preparations of a compound of formula
I, which are preferably isotonic with the blood of the intended recipient.
These preparations are preferably administered intravenously, although

20 administration may also take pface by subcutaneous, intramuscular or
intradermal injection. These preparations can preferably be produced by
mixing the compound with water and making the resuiting solution sterile
and isotonic with blood. Injectable compositions of the invention general[y
contain from 0.1 to 5% by weight of the active compound.

25
Pharmaceutical compositions suitable for rectal administration are
preferably in the form of single-dose suppositories. These can be produced
by mixing a compound of the formula | with one or more conventional solid
carriers, for example cocoa butter, and shaping the resulting mixture.

30

Pharmaceutical compositions suitable for topical use on the skin are

preferably in the form of ointment, cream, lotion, paste, spray, aerosol or

‘oil. Carriers which can be used are petrolatum, lanolin, polyethylene

glycols, alcohols and combinations of two or more of these substances.

35 The active ingredient is generally present in a concentration of from 0.1 fo
" 15% by weight of the composition, for example from 0.5 to 2%.

Transdermal administration is also possible. Pharmaceutical compositions
suitable for transdermal uses can be in the form of singie plasters which




froml ng to 100 ng, and single-dose fornul ations
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25 4. antiobesity agents,

antiinflammatory active ingredients

active ingredients for the treatment of malignant tumors

antithrombotic active ingredients

active ingredients for the treatment of high blood pressure

active ingredients for the treatment of heart failure and

10 active ingredients for the treatment and/or prevention of
complications caused by diabetes or associated with diabetes.

© ® N o

30

_ They can be combined with the compounds of the invention of the formula |
35 in particular for a synergistic improvement in the effect. Administration of
the active ingredient combination can take place either by separate
administration of the active ingredients to the patient or in the form of
combination products in which a plurality of active ingredients are present
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25
In one embodiment of the invention, the compounds of the formula | are
administered in combination with insulin.

In one embodiment of the invention, the compounds of the formula | are
30 administered in combination with substances which influence hepatic
glucose production such as, for example, glycogen phosphorylase
inhibitors (see: WO 01/94300, WO 02/096864, WO 03/084923, WO
03/084922, WO 03/104188).
In one embodiment, the compounds of the formula | are administered in
35 combination with a sulfonylurea such as, for example, tolbutamide,
glibenclamide, glipizide or glimepiride.
In one embodiment, the compounds of the formula | are administered in
combination with an active ingredient which acts on the ATP-dependent
- potassium channel of the beta cells, such as, for example, tolbutamide,
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25 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 indirectly for example in PCT/EP03/06841,
PCT/EP03/13454 and PCT/EP03/13455.

30 In one embodiment, the compounds of the formula | are administered in
combination with an a-glucosidase inhibitor such as, for example, miglitol
or acarbose.

In one embodiment, the compounds of the formula | are administered in
combination with more than one of the aforementioned compounds, e.g. in

35 combination with a sulfonylurea and metformin, a sulfonylurea and
acarbose, repaglinide and metformin, insulin and a sulfonylurea, insulin and
metformin, insulin and troglitazone, insulin and lovastatin, etc.

Lipid modulators




5 1%to 35% preferably about 3% to 15% A particular
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rel eased by el ectrotransport or iontophoresis as
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di ?I‘P ro%%rémbgaﬁﬂerlﬂeéﬁfhbclh%ﬁtﬁod rlHe %rﬁ‘f;‘t?%dr{c{y G ﬁ\%gfo?‘}ﬁgﬂdr | are

bolism
| e@ém'@ﬁ’@w dn sambipations with tameHM(ﬁ@OérfﬁﬂuﬁaaﬁdnhlbltOF such as

U I @aRetin, Ofﬂuwwtlh' BrAB8i8h, a8kt nﬁl‘iﬂ OSGARLAS) Slta%@tatm
the di ve{se seg@sa{q}ﬁg t hereof. 15 Conbi nations wit

5ot REAVaRIAlRAiEH conpounds of the invention can
be adm nistered alone or in conbination with one or

oA ol bR B Al 55 ol S ol 1 ar

nmeadminisiered i combiradionoviti2d bilesanidl eeabdarptipre imthliitor (see, for

S SghBIE S CARITAL, LS GRS S PRI P ke 77, e

10 anPP83 £68)i cs, 2. active ingredients for the
treat ment of dysl i pidem as, 3. antiatherosclerotic
i cament s 25 4. ﬁntl obeS| t

ents,
anl PRF [EIRR Bt ¢t %é”Y%P8d¥®%9WOU&E'§|Qféhe formula 1 are
I ngdradhistetexd frocombinationatitteatpolyment ivileaidid busebent guch as,

an t redients 8. active
'tolrtggé'gﬁ?é) ‘#h@&&@‘ﬁ?% %ve hi gh bl ood pressure
15 30 9. active ingredients for the treatnment of heart

f aj,) t
| i) 856 Mkhfhort o e IAIEA. B8 BoflouhlE e ERAkia | are
ora%memdedn mrﬁbkﬂab\%twgh ar@wle%tﬁrqieabmtlmdnwbutnr as

t hGedtpiBREUNR? Qxahiile! NN ENNCPP2SE0Z/e éroraﬂétﬁwb§§ tiGueside,
particul ar. for a synergistic |nrprovenrent In the
efﬁ’%@?qu%ﬂ?m stration of .the active ingredient

20 conbi nati on can take place either by separate

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).

25 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), 230-8.) Caromax is a carob-containing product from
30  Nutrinova, Nutrition Specialties & Food Ingredients GmbH, Industriepark
Hoechst, 65926 Frankfurt/Main)). Combination with Caromax® is possible
in one preparation or by separate administration of compounds of the
formula 1 and Caromax®. Caromax® can in this connection also be
administered in the form of food products such as, for example, in bakery
35 -products or muesli bars.

In one embodiment of the invention, the compounds of the formula | are
- administered in combination with a PPARalpha agonist.
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20 | nvent| on, the conpounds of the formula | are

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
25 administered 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.

30
in one embodiment of the invention, the compounds of the formula | are
administered in combination with a lipoprotein lipase inhibitor.

In one embodiment of the invention, the compounds of the formula | are
35 administered in combination with an ATP citrate lyase inhibitor.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a squalene synthetase inhibitor.




30 administered in conbination with substances which

i nfl uence hepatic glucose production such as, for

exanpl e, gl ycogen phosphorylase inhibitors (see: WO

01/ 94300, WD 02/ 096864, WD 03/#4184923, WO 03/084922,

WO 03/104188). In one enbodi nent, the conpounds of the
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45be#zyﬂ42uﬂeﬂryl3£d)(022 13y3h,2:0/7 - hekaBydrebindzoi0Ny,3) @pVitdth=5-yI)-
1-(4-chlorophenyl)-2-oxoethyl]-amide; (WO 01/91752)), orexin antagonists
(e.g. 1-(2-methylbenzoxazol-6-yl)-3-[1,5]naphthyridin-4-ylurea
25 hydrochloroide (SB-334867-A)), H3 agonists (3-cyclohexyl-1-(4,4-dimethyl-
1,4,6,7-tetrahydroimidazo[4,5-c]pyridin-5-yl)propan-1-one oxalic acid salt
(WO 00/63208)); TNF agonists, CRF antagonists (e.g. [2-methyl-9-(2,4,6-
trimethylphenyl)-8H-1,3,9-triazafluoren-4-yljdipropylamine (WO 00/66585)),
CRF BP antagonists (e.g. urocortin), urocortin agonists, B3 agonists (e.g. 1-
30 (4-chloro-3-methanesulfonylmethylphenyl)-2-[2-(2,3-dimethyi-1H-indol-6-
yloxy)ethylamino]-ethanol hydrochloroide (WO 01/83451)), MSH
(melanocyte-stimulating hormone) agonists, CCK-A agonists (e.g. {2-[4-(4-
chloro-2,5-dimethoxyphenyl)-5-(2-cyclohexylethyl)thiazol-2-ylcarbamoyl]-
9,7-dimethylindol-1-yl}acetic acid triflucroacetic acid salt (WO 99/15525)),
35 serotonin reuptake inhibitors (e.g. dexfenfluramine), mixed serotoninergic
and noradrenergic compounds (e.g. WO 00/71549), 5HT agonists e.g. 1-(3-
ethylbenzofuran-7-yl)piperazine oxalic acid salt (WO 01/09111), bombesin
agonists, galanin antagonists, growth hormone (e.g. human growth
hormone), growth hormone-releasing compounds (6-benzyloxy-1-(2-
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nonobenzenesul fonate). 20 I n one enbodi nent of the
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calcium antagonists, beta blockers etc.

20
In one embodiment, the compounds of the formula | are administered in
combination with medicaments having an antiinflammatory effect.

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

It will be appreciated that every suitable combination of the compounds of
the invention with one or more of the aforementioned compounds and

30 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 PPARalpha
assay

Princip!e
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The PPARalpha reporter cell line was prepared in 2 stages. Firstly, the
iuciferase reporter element was constructed and stably transfected into
HEK cells. For this purpose, five binding sites of the yeast transcription
factor GAL4 (each 5-CGGAGTACTGTCCTCCGAG-3") were cloned in 5'-
upstream of a 68 bp-long minimal MMTV promoter (Genbank Accession #
V01175). The minimal MMTV promoter section contains a CCAAT box and
a TATA element in order to enable efficient transcription by RNA
polymerase 1l. The cloning and sequencing of the GAL4-MMTV construct
took place in analogy to the description of Sambrook J. ef. al. (Molecular
cloning, Cold Spring Harbor Laboratory Press, 1989). Then the complete
Photinus pyralis gene {Genbank Accession # M15077) was cloned in 3'-
downstream of the GAL4-MMTV element. After sequencing, the
luceriferase reporter element consisting of five GAL4 binding sites, MMTV
promoter and luciferase gene was recloned into a plasmid which confers
zeocin resistance in order to obtain the plasmid p[OM-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 biology, Vol. 1-3, John
Wiley & Sons, Inc., 1995). Then zeocin-containing medium (0.5 mg/ml) was
used to select a suitable stable cell clone which showed very low basal
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Assay procedure

The activity of PPARalpha agonists is determined in a 3-day assay which is
described below:
25
Day 1
The PPARreporter cell line is cultivated to 80% confluence in DMEM
(# 41965-039, Invitrogen) which is mixed with the following additions: 10%
cs-FCS (fetal calf serum; #SH-30068.03, Hyclone), 0.5 mg/mi zeocin
30 (#R250-01, Invitrogen), 0.5 mg/ml G418 (#10131-027, Invitrogen), 1%
penicillin-streptomycin solution (#15140-122, Invitrogen) and 2 mM 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
35 once with 15 ml of PBS (#14190-094, Invitrogen), treated with 3 ml of
trypsin solution (#25300-054, Invitrogen) at 37°C for 2 min, taken up in 5 mi
of the DMEM 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 a clear plastic base (#3610, Corning Costar). The
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25 Day3
The PPARalpha reporter cells treated with the test substances are
removed from the incubator, and the medium is aspirated off. The celis are
lyzed by pipetting 50 ul of Bright Glo reagent (from Promega) into each well
of a 96 well microtiter plate. After incubation at room temperature in the

30 dark for 10 minutes, the microtiter plates are measured in the luminometer
(Trilux from Wallac). The measuring time for each well of a microtiter plate

is 1 sec.

Evaluation

35
The raw data from the luminometer are transferred into a Microsoft Excel

file. Dose-effect plots and EC50 values of PPAR agonists are calculated
using the XL.Fit program as specified by the manufacturer (IDBS).
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10  Itis evident from Table | that the compounds of the invention of the formula
I activate the PPARalpha receptor and thus bring about for example in
analogy to fibrates in clinical use a lowering of triglycerides in the body
(see, for example, J.-Ch. Fruchard et al.: PPARS, Metabolic Disease and
Atherosclerosis, Pharmacological Research, Vol. 44, No. 5, 345-52, 2001;

15 5. Kersten et al.: Roles of PPARs in health and disease, NATURE, VOL
405, 25 MAY 2000, 421-4; . Pineda et al.: Peroxisome proliferator-
activated receptors: from transcriptional controf to clinical practice, Curr
Opin Lipidof 12: 2001, 245-254).



20 I'n one enbodi nent, the conpounds of the formula I
are adm nistered in conbination wth nmedi canents
having an anti inflanmatory effect. In one enbodi nent,
t he conmpounds of the fornmula pgare adm nistered in 25
conbi nation wth nmedi canents which are enpl oyed for

cancer therapy and cancer prevention. It will be
appyeci ated th corrbl nat'on ?f t he
C OFFOH ay hPeHH tein hecellglar; 1o

af6ﬂ%kﬁmnnunaﬂ$samnpounds and 30 optlonally one or nore
ot her pharnmacol ogically active substances is regarded
as falling wwthin the protection conferred by the
5present i nvention. The activity of the conpounds was
p& §£@§ follows: 35 . Determ nation of EC50 val ues
PAR agoni sts in the cellular PPARal pha assay
Principle 22 The potency of substances which bind to

huﬁalfraﬁgréﬁf‘ t?éﬁisfétﬁtng%S(ﬁehﬂ ignem: Usﬁd “de“!&'ﬁ'ﬂﬁé the cellular
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RRRESe R BT , (N AL AN B RARG ELED).  Both
(Gmam aﬁanfaafmmﬂiy tremsfentac: intoeblimians sembpromic ikidneyf cells
ﬁlﬁ%ﬂé%&ll@}ﬁé gqg_ﬁ}h&ﬁ rexgg{eseé?@ﬁtg'n ‘i’ﬁé@eneéi@of’%@fusmn protein

F

e BALSSAREP B g3k RDCKOich, g8 g he AR ithingie sites of

15 bi fdsreporteh plaspsiti] 1Mt presentetdie PPAmjmaataﬁmétl and, the

Eﬁ!ﬂlﬁ lalﬁegff fl,-\él q%bﬁpﬁgl%Alugipp%{%%&Rg o I%Eﬁ gﬁé@ggs expresswn
r eqothiee fuoifeereen tepudrier lgene, i wiielrcdre bei detebiedgentivee farm of a

" D leBEon g Sl Sy TgRaRE anehalehs
Proiftaresice ﬂrmlyaths stablyatrar;sf@mted RjpRalpba feposer callfine, in the

20 Se&HINEraSP AR asksy #iefivd Bomponents (luciferase reporter plasmid and
PPARgamma expression plasmid) are transiently transfected into HEK

cells because stable and permanent expression of the PPARgamma fusion

protein is cytotoxic.

25 Construction of the plasmids

The luciferase reporter plasmid pGL3basic-5xGAL4-TK is based on the
vector pGL3basic from Promega. The reporter plasmid is prepared by
cloning five binding sites of the yeast transcription factor GAL4 (each

30 binding site with the sequence 5-CTCGGAGGACAGTACTCCG-37),
together with a 160 bp-long thymidine kinase promoter section (Genbank
Accession # AF027128) 5'-upstream into pGL3basic. 3'-downstream of the
thymidine kinase promoter is the complete iuciferase gene from Photinus
pyralis (Genbank Accession # M15077) which is already a constituent of

35 the plasmid pGL3basic used. The cloning and sequencing of the reporter
plasmid pGL3basic-5xGAL4-TK took place in analogy to the description in
Sambrock J. ef. al. (Molecular cloning, Cold Spring Harbor Laboratory
Press, 1989).




the assay. PPARM |igands bind and activate the PPAR?
fusion protein and 15 thereby bring about expression
of the luciferase reporter gene. The |uciferase which

is formed can be detected by means of
chem | um nescence via an appropriate substrate.
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p~ GALé- uc-ggo. r'?-l!m-‘g‘J S Q,ijeCt or was transfected Into .
HER'SENA Prepargiion ditdrere Qiagen: mbich argiredasplagmid quality with

AuaurhirlimaFerdotexin @ontdrifUberors transfeeich mtd MEROLSIR! ar

bi ol ogy, Vol. 1-3, John Wley & Sons, Inc., 1995).

Then zeoci n-containing nmedium (0.5 ng/mM) was wused to

sehggésg‘g[&%igh?@l e stable cell clone which showed very

| ow™ba expression of the luceriferase gene. In a
20 second step, the PPARal pha fusion protein (GR GAL4-
The activity of PPARgamma agonists is determined in a 4-day assay which
is described below. Before the transfection, HEK cells are cultivated in
DMEM (# 419865-039, Invitrogen) which is mixed with the following
additions: 10% FCS (#16000-044, invitrogen), 1% penicillin-streptomycin
25 solution (#15140-122, Invitrogen) and 2 mM L-glutamine (#25030-024,
Invitrogen).

Day 1
: Firstly, solution A, a fransfection mixture which contains all four plasmids
30 previously described in addition to DMEM, is prepared. The following
amounts are used to make up 3 ml of solution A for each 96 well microtiter
plate for an assay: 2622 | of antibiotic- and serum-free DMEM (# 41965-
039, Invitrogen), 100 pl of reference plasmid pRL-CMV (1 ng/ul), 100 pl of
luciferase reporter plasmid pGL3basic-5xGAL4-TK (10 ng/pb), 100 i of
35 PPARy expression plasmid pcDNA3-GAL4-humanPPARyLBD (100 ng/ul)
and 78 pl of plasmid pBluescript SK(+) (500 ng/ul). Then 2 ml of solution B
are prepared by mixing 1.9 ml of DMEM (# 41965-039, Invitfrogen) with 100
pl of PolyFect transfection reagent (from Qiagen) for each 96 well microtiter
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humanPPARal pha- LBD was i ntroduced into the stable cell

cl one described. For this purpose, initially the cDNA
coding for the Ntermnal 76 am no 5 acids of the

gl ucocorticoid receptor (Genbagk Accession # P04150)

was linked to the cDNA section coding for am no acids
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PRAREErarpdntebiated|ih & dcalleculisire indubaasrest 3903 5% CO-, for 24

fluence in DMEM (# 41965-039, Invitrogen) which is

m Xed with the follow ng additions: 10% cs-FCS (fetal

calf serum #SH 30068.03, Hyclone), 0.5 ng/m zeocin

30 (#R250- 01, Invitrogen), 0.5 ny/n (418 (#10131- 027,

X 2ogen), 1% penicillin-streptonycin solution

(WAR%d&ﬁstSltB%é k980 aré s soEY i DMSO in a concentration of
10 mM. This stock solution is diluted in DMEM (# 41965-039, Invitrogen)
which is mixed with 2% Uitroser (#12039-012, Biosepra), 1% penicillin-
streptomycin solution (#15140-122, Invitrogen) and 2 mM L-glutamine
(#25030-024, Invitrogen). Test substances are tested in a total of 11
different concentrations in the range from 10 uM to 100 pM. More potent
compounds are tested in concentration ranges from 1 uM to 10 pM.
The medium of the HEK cells transfected and seeded on day 1 is
completely removed by aspiration, and the test substances diluted in
medium are immediately added to the cells. The dilution and addition of the
substances is carried out by a robot (Beckman FX). The final volume of the
test substances diluted in medium is 100 pl per well of a 96 well microtiter
plate. Each plate is charged with a standard PPARy agonist, which is
likewise diluted in 11 different concentrations, in order to demonstrate the
functioning of the assay in each individual plate. The assay plates are

incubated in an incubator at 37°C and 5% CO..

Day 4
After removal of the medium by aspiration, 50 pl of Dual-Glo™ reagent
(Dual-Glo™ Luciferase Assay System; Promega) are added to each well in




gl utam ne (#25030-024, Invitrogen). The cultivation

takes place in standard cell culture bottles (#

353112, Becton Dickinson) in a cell culture incubator

at 37C in the presence of 5% g@2. The 80% confl uent
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15 cell line seeded on day 1 is conpletely renoved by

o it ShdRllatfbeh B L haRisden 42 Fheltretl g gwitosoft Excel
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cytotoxic effects of the solvent. 20 Each pl ate was
charged with a standard PPARal pha agoni st, which was

PPARgamma EC50 values in the range from 6 nM to >10 uM were
measured for the PPAR agonists described in this application.
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likewi se diluted in 11 different concesttati
order to denonstrate the functioning of:t
each individual plate. The assay plates arég
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256.2 3584 3614 470.8 5222 6026 810.6 9378 10 It is
evident from Table | that the conpounds of the
invention of the fornula 1 activate the PPARal pha
receptor and thus bring about for exanple in anal ogy
to fibrates in clinical use a | owering of :
triglycerides in the body (see, for. exanple, J.-Ch.
Fruchard et al.: PPARS, Mtabolic D sease and
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GAL4- humanPPARganmalLBD whi ch binds to the GAL4 bi ndi ng

~sites of 15 the reporter plasmd. In the presence of a

PPARganmma- active |igand, the activated fusion protein
GAL4- humanPPARganmalLBD i nduces expression of the

| uci ferase reporter gene, which can be detected in the
formof a chem | um nescence signal after addition of
a luciferase substrate. As a difference fromthe
stably trjanst ect ed] PPARal pha reporter del| Ting, in
the [20 cqllul ar PPARy dssay the {wo corponents
(IuciE@rasq rﬁpgrterlpla§n1d @nd P ARQQWTﬂ_E*pr ss'Pn
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pronoter. Subsequently, the cDNA of the |igand-binding
domain (LBD) of the human PPARy receptor (am no acids
1152- Y475; Accession # g1480099) 3'-downstream of the
GAL4 DNA bi ndi ng domain. C oning and sequencing of
t he PPARgamma expression plasm d pcDNA3- GAL4-
humanPPARganmaLBD agai n t ook place in anal ogy to the
descrppti A—A—1Or-Sarbrook—d—Tet | CIvOT cut=a
cl oniing, Col ¢ Spr|ng Har bor Labcrgtory Press, 1989).
Besi des, the luciferase reparter iplasgid
pGL3bagy c-I5xGAL4- | TKiand! t heé PPARy! 'expressi ol pl Asnild
pc 3-"GAL4- | humapPPARgamaLBD, jal sojused| far the
cel |l Ul ar RPARgammp asslay arje the referengce pl asm d
pRL- GMv—(frofmProrega)and [t e prasm d 15 pBl ugscriipt
SK(+)| from Stratapgene.{ All (fopur {plasm ds were prepared
usi ng ? pliasmyd preparatign kit ifrom @Q agen, Whichi
ensurie a piasmfd quality Ih|{ a minimal eéndot oxiin
content, before transfiectid ntfo IHEK cell s.. Assay
procedure 20 The acti vity gf PPARgamym agbniists is
deterimi ned i h a 4-day jassay whi¢h | i $ descriibed beljow
Bef orle thg transfectian, HEK gelll sf are cu] tilvated i
DVEM|(# 4196b- 039 lnvitrogen) whijchjis m xeS W t h
fol | dwhnng [Qafidpt i iGsR |1G% FOS 2121
| nvi t|r §gen, o penizill & n-st
d
Da

™S =S

B/CiB 2% s%l utﬂ‘;on
L- gl ut am ne
Hrstly,| solution|A
taing all| four

diinladdition to DNEM
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fl_.mgcrotit
tﬁi o%i c-%a%d T

(#15240-122, i I nvitroggn) ar
(#25Q030-024, | Invjteoden).
a transfedqti pn mixturg which
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up 3 nt,,of Dl _ut i f eac
pl atg Ror an sa%1 @EZ%’rpI%o
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y
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b
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serumfree DVEM (j# 4#1965- 039, I nvityfogen), {100 pl lof
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35 PPARy expression plasm d pcDNA3- GAL4- humanPPARyLBD
(100 ng/pl) and 78 pl of plasm d pBluescript SK(+)
(500 ng/pl). Then 2 m of solution B are prepared by
mxing 1.9 mM of DVEM (# 41965-039, Invitrogen) wth
100 pl of PolyFect transfection reagent (from Q agen)
f or reach 796 FTTmierotigen 28 plate. sSubgequently,
m of soljut|jor Afarje m xed{wth r of {salutiagn B to
give 5 m| of golutijon|C | which i ihormgﬁhly mixed by
rrultige pi petitli py {ang! Lhcdbate at 'roomit ehperiat urle
for {10 m{n.{8Q% ¢confl yent HEK: cdlls froma cell

cul fure hotileg with ajcapagity af 175 5 cnR arje
was fred—omcerwrittr-t5—m C#T4190-094 TNV Togen)

SH™TTTQON T

and treaxteH with 3 nt of tirypsiin sol ution

(#25380- 54| , linvi{rlogen)| at ,37Cifiof 2 mn. [The cells
are|tRen ?akier‘quji n 18 n? 3t | DNEM (# 41965-.039,

I nviitrogen)| wii ch ijs m xed{w [ h [10% FCS} (# 16000- 044,
| nvitregen) Yo-penT¢r st Trept Py Tl otutTion
(#1%140- 122} linvitrijogen); and 2 MM £ 10 gl ut am ne

(#25030- 024} I|nv{ t rlogén

X
i

) e

). After ithe cel| guspensi ¢n
c

S

t

[

hasjbeen; cpuntefl ijn & celll cpurjtef, the quspensi¢n is
diluted tg R50~0R9 Mo 15 lom ef thijs celll
sus?e i @eﬁ:rrﬁz(egeg Iﬁ:&igrricﬁ sorut 19 € f gl ong
miclotitef pfate|d 260! Hi|of £t he {guspénsiBn dfe yeqéd%"d
in each pwel] of A 96 [wall [mratiter platje witih a
clear plastjic bag,e (#8610, | Cor niingj Cost ar)j. The 1%
pl ajes are j ngubpated [nfa ¢el|l qulture jngubataor at
37C{and 5% CO2 fpr {241 h.| Day P PPAR agohists ta be
tesfed afe [digsoj ved {n [DMBO i nla toncehtrlation of 20
10 mV, Thisi stock sgol utijoniis diluigi ( :
419658039% Fnyt Foden)™ iwhith|F g7 x&d ﬁthig%#t *
U troser | (#12039+ 012, | Bilosepr@a),| 1% peniciil | in-
st r eptomycimsotption (#5140 1227t v TTrggen) and 2
mM L- gl ut an? ng #35080-/024, | nyitfogen). |Test
subst ance ¢~ testiediinaltotaliof A1 ldiffferept | o
concentratijons in tthejrgngé from 10 pMto {100 pM |Mre
pot ent
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25 conmpounds are tested in concentration ranges froml
pMto 10 pM The nedi um of the HEK cells transfected
and seeded on day 1 is conpletely renoved by
aspiration, and the test substances diluted in nedium
are immedi ately added to the cells. The dilution and
addition of the substances is carried out by a robot
(Beckman FX). The final volunme of the 30 test
substances diljuted i nj mediium is 300 pi per| wellj of a
96 well nicrotjiter | pjate.| Each gl atelis charged with
a stangard PPAR7 agqnist, (whjch iig {1 kewiise|diiluted
in 11 diffenent concentyatiops, ijn lorder to
deronstrate |the fuynctioniingl of tlhe assay |injeach
individuyal plate. The assdy plates lare !incubatiediis
an i ncubat or at 37C and|5% O2. 35 Day 4 Afteér r epoval
of thegmedi ymiby agpiyatian,{ 50 pi lof | Dyal r GioTM
reaginm Dhall- G oTM Lutl fldrask Adsidy| Sydtiem| ' Arlopkga)
are added{to dgach wel| agrdance |withith
Ul
i f

d=0h-— W

manuf-actuf-er-s :nstru]ct ol
and providelthe subst flireflty Il ue
(Photi nus! pyralis) {fornge cel|s.| Afteér
i ncubati on at iroomit enpe tihe| darkl f or
mnutes, |the firefly | 'éew e4{oedi D
chen | i r%:séengp ig %L eld 5 nla %
i nstfumenf (ngasuring t nrw T 1=dlec r
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15 The crude data fromthe |um noneter are transferred
into a Mcrosoft Excel file. The firefly/Renilla
l.uciferase activity ratio is determ ned for each
measur enent derived fromone well of the mcrotiter

pl ate. The dose-effect plots and EC50 val ues of PPAR
agoni sts are calculated fromthe ratios by 20 the
XL.Fit program as specified by the manufacturer

(1DBS). PPARganmd EC5(Q vial ueg in tithe] range firom§ nM

to >10 pMwdre reasuted for [the PPAR dgoni gts
descri®ed jn thid application. 84}:“ QN 0NN
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The compounds of the formula | according to the invention can be obtained
according to the reaction schemes below:

Process A:
This process serves for the synthesis of the building block A-A where R1,

R2, W and R3 are as defined above.

O O 0

0
o) O NaNQ2 H2/Pd
R3MO/\ . R3 I O/‘\ R3J\/ILO/\
N N HCI
e
A1 A2 A3

W COCH

()o \HL I POCI3 \]):&‘( LiAH4
R2 . R1E(/ COE -, R1«E<% S

() (e

The ester A-1 in which R3 is as defined above is reacted with sodium nitrite
and hydrochloroic acid to give the oxime A-2 which is reduced by
hydrogenation with hydrogen over palladium/carbon to give the amine A-3.
The compound A-3 is reacted with acid chloroides of the formula A-4 in
which R1, W and R2 are as defined above and base (for example
triethylamine) to give the compound A-5.

The compound A-5 is converted by heating in phosphoryl chloroide into the
compound A-6.

The ester A-6 is reduced with lithium aluminum hydride in diethyl ether to
give the alcohol A-7. This is converfed with iodine, imidazole (ImH) and
triphenyiphosphine into the iodide A-8.

Process B:
This process serves for the synthesis of the building block A-8 in which R1,
R2, W and R3 are as defined above.
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oM 0. R2 RS R1 _E > ct
() R2 . () “R2
B-1 B-2 B-3 B4
R3
Nal 0
acetone W\ \N
RT—E -R2
(e
A-8

The compound B-1 is reacted with the aldehyde B-2 in which R1, R2, W
and R3 are as defined above in ethano! with hydrogen chloroide to give the
-compound B-3.

The compound B-3 is heated to the boil in phosphoryl chloroide, which
gives the compound B-4. This is heated with sodium iodide in acetone to
the boil. This gives the compound A-8.

Process C:
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=N

S N R2
¢ R&’( oo o R‘JL)s/( o c3

NaH
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C o

=N N
W_—
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R e %,( Yo
c-4 R1 c5
IO O
R3
NalO4 )H\“/\O 0 re” Sp(o)OEY, H\
—_— 0 —_—
N II) c.7 - —~N
0 l
R2 0
R, Rﬁ‘&( o ~
c-6 c-8
H2
NaOH H\ Q Pd/C >\\‘(\ Q
/N ! A
R&6

( )o é‘/( o

c9 Cc-10

The compound C-1 is boiled with dibutyltin oxide in toluene under reflux on
a water separator. After addition of dimethylformamide, cesium fluoride and
5 the compound A-8 (see process A), the suspension is stirred at room
temperature. This gives the compound C-2. This is converted with
Chirazyme L-2 in vinyl acetate into the enantiomerically enriched acetate
C-3. Using sodium hydroxide in methanol, the acetate C-3 is converted into
the alcohol C-4. _
10 At room temperature, the compound C-4 is reacted with sodium hydride
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and allyt bromide and dimethylformamide to give the compound C-5.

The compound C-5 is reacted with osmium tetroxide and sodium periodate
in diethyl ether to give the compound C-6. In a Horner-Emmons-Wadsworth
reaction, this is converted with sodium hydride and the compound C-7 into
the compound C-8.

The compound C-8 is hydrolyzed to the free acid by stirring for a number of
hours with sodium hydroxide in methanol at room temperature. The
resulting compound C-9 is hydrogenated with hydrogen over palladium/
carbon to give the compound C-10.

Using this process, it is possible to synthesize examples 1 to 4.
Process D:
/(:L | VO\ i
AR iV CARaa s
o] =N /N
- :
b O (o (o
f "k c2 R1 Rz ‘
Me3S0I aryl halide
Nald ] J NR10R11 J PA(0)

e
(P

(C1-Cs)alkoxy, F, CF,, CONH

D.2 D-3 D-4

H2
NaOHJ NaOH / _ PdIC l

i Q
R3
0 O OH NaOH "‘-»
o o= R6 R7 -— J;

R2 . (C,- s)atkoxy F, CF,, CONH]

D-6 D-5
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The compound C-2 is reacted with sodium hydride and ethyl 2-bromo-
methylacrylate in dimethylformamide at 0°C, to give the compound D-1.
The compound D-1 is then reacted either with trimethylsulfonium iodide
and sodium hydride in dimethyl suifoxide to give the compound D-2, or with

5 a secondary amine NR10R11, where R10 and R11 are as defined above,
to give the compound D-3, or with an aryl halide and a palladium(0) catalyst
in a Heck reaction to give the compound D-4. The compound D-4 is then
hydrogenated using hydrogen over palladium-on-carbon to give the
compound D-5.

10 Using sodium hydroxide, the compounds D-2, D-3 and D-5 are converted
intfo compounds of the formula D-6, where R6 and R7 are as defined
above.

Using this process, it is possible to synthesize examples 5 to 9.

15 Process E:

o O w0
>_\__‘/\o 0 _ 0 0  TBDMSCI
o H

Q=04 —_—
: _\ —  o__\ Hoj) _—
W= W= HO
Q‘, R2 Q@, R2
R1Y()o R1X-( ),

: C5 E-1

1. DMP
R3 2. NaClo, R3
>\(\ ° 7 H,0, o
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Using osmium tetroxide, 1,5-diazabicyclo[2.2.2]octane (DABCO) and N-
methylmorpholine-N-oxide, the compound C-5 is dihydroxylated to the
compound E-1. The primary hydroxyl group is then protected as trialkylsilyl
ether E-2 by stirring the compound E-1 with a trialkyichlorosilane (for
example tert-butyldimethylsilyl chloroide) and imidazole as base in
dimethylformamide at room temperature. The compound E-2 is then
reacted with a strong base (for example sodium hydride or potassium tert-
butoxide) and an alkyl halide to give the compound E-3 where R7 is as
defined above. Using tetrabutylammonium fluoride in tetrahydrofuran, the
silyl protective group is removed, giving the compound E-4.

The compound E-4 is stfired at room temperature with Dess-Martin
Periodinane (DMP) in dichloromethane for a number of hours, worked up
and then reacted with sodium chloroite and hydrogen peroxide in
acetonitrile to give the compound E-5. Alternatively, E-5 can be
synthesized from E-4 by direct oxidation of E-4 using a chromium(VI)
compound (for example CrO3 in sulfuric acid). ,

Using this process, it is possible to synthesize examples 10 to 27.

Process F:
This process serves as an alternative preparation of intermediates E-3 (see

process E)
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Thé racemic or enantiomerically pure compound F-1 in which PG is as
defined in the scheme is dihydroxylated to the compound F-2 using
osmium tetroxide, 1,5-diazabicyclo[2.2.2]octane (DABCO) and N-methyl-
morpholine-N-oxide.

The primary hydroxy! group is then protected as trialkylsilyl ether F- 3 by
stirring the compound F-2 at room temperature with a trialkylchlorosilane
(for example tert-butyldimethyisilyl chloroide) and imidazole as base in
dimethylformamide. The compound F-3 is then reacted with a strong base

 (for example sodium hydride or potassium tert-butoxide) and an alkyl halide

to give the compound F-4 in which R7 is as defined above. The benzyl
protective group is removed hydrolytically using hydrogen over Pd {(10% on
carbon), the benzoyl protective group is cleaved using potassium
carbonate in methanol and the trityl group is removed using formic acid in
methanol, which gives the compound F-5.

The compound F-5 is reacted with the alkyl iodide A-8 in the presence of a
strong base (for example.sodium hydride or potassium tert-butoxide) in an
inert solvent (for example MTBE, chlorobenzene) to give the compound E-3
in which R1, R2, R3, R7 and W are as defined above.

The subsequent conversions of E-3 to E-5 are carried out as described
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under process E.
Using this process, it is possible to synthesize examples 28 to 90.

Process G:
SOCI2
o Pt02 R8-OH 0
n HOAc R§” NH,C
——
o] O
cis racemate cis racemate
G- G-
BnBr .
-0 5 o
R8 N - N
Q @/I
G4 GS
cis racemate cis racemate

o~ L,

cis racemate

e &

=N &/ RrR2
A8 RI o cis racemate
G-6 G-7

R2
()o

1. coupling

2. if required R7
ester hydrolysis R5

&)
/
R4 E .
R7 cis racemate
RS L&/

HO =g~ G9

w—

G-8

The compound G-1 {3-aminobenzoic acid) is hydrogenated in acetic acid
using hydrogen over platinum dioxide under elevated pressure, which gives
the compound G-2. Using thionyl chioroide in an alcohol R8OH in which R8
is as defined above (except for R8 = H), this is converted into an ester,
which gives the compound G-3. The compound G-3 is then reacted with
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benzyl bromide and potassium carbonate to give the dibenzylamine G-4.
Reduction of G-4 with LiAIH4 affords the alcohol G-5.

Using an alkyl iodide A-8, the compound G-5 is converted inio the
compound G-6 in which R1, R2, W and R3 are as defined above. The
compound G-6 is hydrogenated using hydrogen over palladium to give the
compound G-7 in which R1, R2, W and R3 are as defined above.

The compound G-7 is coupled with carboxylic acid derivatives G-8 in which
R4, R5, R6 and R7 are as defined above. If dicarboxylic acid monoesters
G-8 are used, the coupling is followed by ester hydrolysis (using, for
example, LIOH in THF/methanol/water for R8 = methyl or ethyl). This gives
the compound G-9 in which R1, R2, W, R3, R4, R5, R6 and R7 are as
defined above.

Using this process, it is possible to synthesize examples 28 to 90.

'The abbreviations used denote:

Ac Acetyl
Bn Benzyl
'Bu Isobutyl
‘Bu tert-Butyl
BuLi n-Butyllithium
Bz Benzoyl
Cy Cyclohexyl
TLC Thin-layer chromatography
DCI Direct chemical ionization (in MS)
DCM Dichloromethane
DMAP 4-N,N-Dimethylaminopyridine
DMF N,N-Dimethylformamide
DMSO Dimethyl sulfoxide

“EA Ethyl acetate

EDC - N'-(3-Dimethylaminopropyl)-N-ethylcarbodiimide x HCI
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Electron impact ionization (in MS)

eq Equivalent

ES! Electrospray ionization (in MS)

Et Ethyl '

sat. Saturated

h Hour

HATU O-(7-Azabenzotriazol-1-yl)-N,N,N’ N'-tetramethyluronium

hexafluorophosphate

HOBt 1-Hydroxy-1H-benzotriazole x H,O

HPLC High pressure, high performance liquid chromatography
- LC-MS Liquid chromatography-coupled mass spectroscopy

Me Methyl

MS Mass spectroscopy

MsCI Methanesulfonyi chloroide
- NMR Nuclear magnetic resonance spectroscopy

Pd/C Palladium on carbon

'Pr Isopropyl

"Pr n-Propyl

R¢ Retention time (in TLC)

RT Room temperature

TBAF Tetrabutylammonium fluoride

TBAI Tetrabutylammonium iodide

TBDPSCI tert-Butyldiphenylsilyl chloroide

"TBDMSCI tert-Butyldimethylsilyl chloroide

THF Tetrahydrofuran

Tr Trityl
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1t is possible to prepare other compounds by the processes mentioned
above. '
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Building block synthesis according to process A:

o 0
NaNO2 g
POCIB & LA
/@i __12,PPh3, imH 0\
—
N

5  Ethyi 2-hydroxyimino-4-methyl-3-oxopentanoate

0

O 0 O
NaNO2z
N

O/

42.4 g of ethyl 4-methyl-3-oxopentanoate are dissolved in 100 ml of glacial

10  acetic acid, and 21 g of sodium nitrite, dissolved in 100 ml of water, are
added at 5°C. Over a period of one hour, the mixture is allowed to warm to
room temperature, 100 ml of water are added and the mixture is stirred at
room temperature for another hour. The mixture is extracted three times
with in each case 150 ml of methy! tert-butyl ether, 200 mi of water are

15  added to the combined organic phases and the mixture is neutralized by
addition of solid NaHCO3. The organic phase is removed, washed with
saturated NaCl solution and dried over MgSO4, and the solvent is removed
under reduced pressure. This gives 46 g of ethyl 2-hydroxyimino-4-methyl-
3-oxopentanoate as an oil. CBH13NO4 (187.20), MS (ESI) = 188 (M+H*).
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The conpounds of the fornmula | according to the

i nvention can be obtained according to the reaction
schenes bel ow. Process A: 5 THi1s process serves for
the synthesis of the building block A-A where Rl, R2,

W ﬁtﬂyi%aﬁﬁm-aanéﬂ'fyikeaﬂ(opbﬁmoatbc%drbﬁglbloiggN02 R3
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10 g of HCl are introduced into 200 ml of ethanol. 46 g of ethyl 2-hydroxy-
imino-4-methyl-3-oxopentanoate are dissolved in this mixture, 5 g of Pd
(10% on carbon) are added and the mixture is stirred under atmosphere of
hydrogen (5 bar) for 8 hours. The reaction mixture is filtered through Celite
and the solvent is removed under reduced pressure. This gives 45 g of
ethyl 2-amino-4-methyl-3-oxopentanoate hydrochloroide as a white solid.
C8H15NO3*HCI (209.5), MS(ESI) = 188 (M+H").

Ethyl 4-methyl-2-(4-methylbenzoylamino)-3-oxopentanoate

~ coc
e
N N_ O

HCI

10 g of ethyl 2-amino-4-methyl-3-oxopentanoate hydrochloroide and 7.4 g
of 4-methylbenzoyl chloroide are dissolved in 250 ml of dichloromethane,
and 13.3 ml of triethylamine are slowly added dropwise at 0°C. The mixture
is stirred at room temperature for one hour and then washed with water, the
organic phase is separated off and dried over MgS04 and the solvent is
then removed under reduced pressure. This gives 13 g of ethyl 4-methyl-
2-(4-methylbenzoylamino)-3-oxopentanoate as an oil.

C16H21NO4 (291.35), MS(ESI) = 292 (M+H").
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R2 R3 Ar 7 12, PPh3, ImMH R3 Ar8 Li AtH4 10 The ester
A-1 in which R3 is as defined above is reacted wth
sodiumnitrite and hydrochloroic acid to give the
oxi me A-2 which is reduced bys2hydrogenation with
hydr ogen over pall adi unicarbon to give the am ne A-3.
Thé&thylrfpisoprbpyl-2-p-folylerazate-darboggagk chl or oi des of
the formula A-4 in which Rl, Wand R2 are as defi ned
above and base (for exanple 15 triethylamne) to give
t he conpound cA-5¢ The conpound A-5 is convert y
heati ng i n_pbosp or/yl\ chloroide into the conpound
A-6. The esfer JA-®is reduced with lithium¥ i pm
hydri de in di O et her t‘d——gT'vethe .
)i

This is converted with iodine, imdazd
tri phenyl phosphs into the iodide A8
This process s s for the synthesis of the buil'ding
block A-8 in whith RlL, R2, Wand R3 are as defined
above. A, 3 R3 2539 OW "GHOHC R3I+R T

0

13 g of ethy! 4-methyl-2-(4-methylbenzoylamino)-3-oxopentanoate in 80 mi
of phosphorus oxychloroide are heated to the boil under reflux for 2 h. The

- phosphorus oxychloroide is removed under reduced pressure and the
resulting residue is dissolved in 200 ml of dichloromethane, washed three
times with saturated NaHCO; solution and dried over MgS04, and the
solvent is then removed under reduced pressure. This gives 11 g of ethyl
S-isopropyl-2-p-tolyloxazole-4-carboxylate as a brownish sold. C16H19NO3
(273.33), MS(ESI) = 292 (M+H"), Rf(n-heptane:ethyl acetate) = 2:1) = 0.43.

(5-Isopropyl-2-p-tolyloxazol-4-ylymethanol

. O@O O\
Jon S Nl onl

11 g of ethyl 5-isopropyl-2-p-tolyloxazole-4-carboxylate are dissolved in
100 mi of tetrahydrofuran, and 40 ml of a 1 molar solution of lithium
aluminum hydride in tetrahydrofuran are added at 0°C. After 30 min, 1N of
HCI are added to the reaction mixture, and the mixture is extracted five
times with ethyl acetate. The combined organic phases are dried over
MgSO4 and the solvent is then removed under reduced pressure. The
residue is purified on silica gel using the mobile phase n-heptane:ethyl
acetate = 6:1 => 1:1. This gives 4.3 g of (5-isopropyl-2-p-tolyloxazol- |
4-yhmethanol as a light-yellow solid.

C14H17NO2 (231.30), MS(ESI) = 232 (M+H"), Rf(n-heptane:ethyl
acetate) = 1:1) = 0.17.
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RI

A-8 R3 B-4 The conpound B-1 is reacted with the

al dehyde B-2 in which Rl, R2, W and R3 are as defined
above in ethanol with hydrogerb3Xhioroide to give the
5 conmpound B-3. The compound B-3 is heated to the boil
i n $phadopiethyik5-istpoopyl<ep-tolyloshzolgi ves t he conpound

B-4. This is heated with sodiumiodide in acetone to

the boil. This gives the compound A-8. 10 Process C
40 G4 OsO4 Nal04 C§ NaOH C9 G5
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500 mg of (6-isopropyl-2-p-tolyloxazol-4-yl)methanol, together with 690 mg
of triphenylphosphine and 600 mg of imidazole, are dissolved in 20 m| of
toluene. 715 mg of iodine are added, and the mixture is stirred at room
temperature for 1 hour. 10 ml of saturated sodium carbonate solution and
500 mg of iodine are then added. After 10 minutes, the organic phase is
separated off, washed twice with saturated Na2S203 solution and dried
over MgS04, and the solvents are then removed under reduced pressure.
The residue is purified on silica gel using the mobile phase n-heptane:ethyl
acetate = 10:1. This gives 400 mg of 4-iodomethyl-5-isopropyl-2-p-tolyl-
oxazole as a white solid. C14H16INO (341.19), MS(ESI): 342 (M+H"),
Rf(n-heptane:ethyl acetate = 1:1) = 0.75.

Analogously to the building block synthesis according to process K, ethyl
2-amino-4-methyl-3-oxopentanoate hydrochloroide and 3-methoxybenzoyl
chloroide gave 4-iodomethyl-2-(3-methoxyphenyl)-5-isopropyloxazole.

C14H16INO2 (357.19), MS(ESI): 358 (M+H™), Rf(n-heptane:ethyl acetate =
1:1) = 0.60.

Analogously to the building block synthesis of 4-iodomethyl-5-isopropyl-
2-p-tolyloxazole, ethyl 4,4,4-trifluoro-3-oxobutyrate and 3-methoxybenzoyl
chloroide gave 4-iodomethyl-2-(3-methoxyphenyl)-5-triflucromethyloxazole.




C8 G1 0 CG3 The compound C-1 is boiled with

di butyltin oxide in toluene under reflux on a water
separator. After addition of dinmethylformam de, cesium
fluoride and 5 the conpound A53 (see process A), the
suspension is stirred at room tenperature. This gives
the conpound G- 2. This is converted with Chirazyne
L-2 in vinyl acetate into the enan%i ornerically
enriched acetate C-3. Using sod hydr oxi de in

met hanol , the acetate C-3 is converted into the

al cohol G4. 10 . At roomte ure, the conpound
C4 is reacted with sodi um hydfid 0 Chirazyne L-2
vinyl acetate .. 0 NaH arRyl~DrQfii de R6- -P(0) (OEt)2
C7 R3 R3 41 and allyl be and di fret hyl f or mani de
to give the conmpound C 5~FAe conpound C-5 is reacted
with osmumtetroxide and sodi um peri odate in diethyl
ether to give the conpoupdPC-6. In a

Hor ner - Emmons- Wadsworth reaction, this is converted
W th sodi um hydri de and the conpound G-7 into 5 the

Fr GO A2 0P8 AT RS Sl R oY 0 e

Analogously to the building block synthesis of 4-iodomethyl-5-isopropyl-
2-p-tolyloxazole, ethyl 4,4,4-trifluoro-3-oxobutyrate and 3-trifluoromethyl-
benzoyl chloroide gave 4-iodomethyl-2-(3-triflucromethylphenyl)-5-trifluoro-
methyloxazole.

C12HBFBINO (421.08), MS(ESI): 422 (M+H").

Analogously to the building block synthesis of 4-iodomethyl-5-isopropyl-
2-p-tolyloxazole, ethyl 4,4,4-trifluoro-3-oxobutyrate and 4-methylbenzoyl
chloroide gave 4-iodomethyl-5-trifluoromethyl-2-p-tolyloxazole.




hours wi th sodi um hydroxi de in nmethanol at room
tenperature. The resulting conpound C9 is
hydrogenat ed wi th hydrogen over palladiunm carbon to
gi ve the conpound C-10. 10 Usissg this process, it is
possi bl e to synthesize exanples | to 4. Process D
Me3SA  NaH NaH Br NaOH NaOH OH NaOH H2 Pd/ C R3

(AN RS 7 L5, O

sodi um hydride and ethyl 2-bronmp- nethylacrylate in
ound D- 1.
The KRy HIGEE Sy RiTésiR sccbafa ) bitfesa ™y |
5t ri met hyl sul foni umiodide and sodium hydride in
di met hyl sul foxide to give the conmpound D2, or w
a secondary am ne NR1LOR11l, where R10 and Rl1l are
def i ned @bove,

N
\ .
0
POCI3 o Nal, acetone 0 \
—y N ‘

4-Methyl-5-pheny!-2-p-tolyloxazole 3-oxide

0
CHO HCI N

——

N
v\ _

0

12.5 g of 1-phenyl-1,2-propanedione-2-oxime and 10 ml of p-tolualdehyde
are added to 50 ml of glacial acetic acid, and HCI gas is introduced for
30 minutes, with ice-cooling. The product is precipitated as the

15  hydrochloroide by addition of methyl tert-butyl ether and filtered off with
' suction, and the precipitate is washed with methyl tert-butyl ether. The
precipitate is suspended in water and the pH is made alkaline using
ammonia. The mixture is extracted three times with in each case 200 ml of
dichloromethane, the combined organic phases are dried over MgS04 and

10
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to give the conmpound D-3, or with an aryl halide and a
pal | adium( O catalyst in a Heck reaction to give the
conmpound D-4. The conpound D-4 is then hydrogenated
usi ng hydrogen over pall adi umbgn-carbon to give the
compound D-5. 10 Using sodi um hydroxi de, the conpounds
D- 2he QeWea’nis Bed remeved nneéet ediuced pressurpOTHig givek 8.4¢ of

s e el BiyBReedl 28 3 5 uhiE Rald Set 1m0z
exé §§)5VI EE%I) =266-MdYs EE R3 O 05 NaH al kyl - |
'/10E2ClsO4R71DI\/P2NaCIOZH202E—I

4 éﬁloromethyFS -phenyl-2-p-tolyloxazole

5 POCI3 /—<<‘
\N o A\
N

1z
0

6.4 g of 4-methyl-5-phenyl-2-p-tolyloxazole 3-oxide are dissolved in 50 ml
of chloroform, 2.4 ml of phosphorus oxychioroide are added and the
mixture is, under reflux, heated at the boil for 30 minutes. The reaction

~mixture is cooled to 0°C, the pH is made slightly alkaline using ammonia
and the mixture is extracted three times with in each case 100 mi of ethyl
acetate. The combined organic phases are washed with water and dried
over MgS04, and the solvent then removed under reduced pressure. This
gives 5.4 g of 4-chloromethyl-5-phenyl-2-p-tolyloxazole as a yellow solid.
C17H14CINO (283.76), MS(ESI) = 284 (M+H"), Rf(n-heptane:ethyl acetate)
=7:1)=0.41

4-lodomethyl-5-phenyl-2-p-tolyloxazole

O\ 0\

Together with 3 g of sodium iodide, 1.8 g of 4-chloromethyl-5-phenyl-
2-p-tolyloxazole are, in 150 mi of acetone, heated at the boil under reflux
for 2 hours. After cooling of the reaction mixture, 300 m! of methy! tert-butyl
- ether are added, the mixture is washed three times with saturated
Na25203 solution and dried over MgS04 and the solvents are then
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O O TBAF & E: 5 43 Using osmumtetroxide,

1, 5-di azabi cycl o[ 2. 2. 2] oct ane (DABCO) and N

nmet hyl nor phol i ne- N-oxi de, the conmpound C5 is

di hydroxylated to the conpoudd E-1. The primary
hydroxyl group is then protected as trialkylsilyl 5
et iemored unyles téduced presmure ofipisigives2 7 gt dricdomethyl-

tri i

ter@%ﬁﬁ@qﬁ"t&?l&?ﬂﬂ?%o‘im o%ﬁge OzL'Hd i m dazol e as
Ifwﬁ)o RS8e 326 (Mobth.t enperature. The

corrpound E—2 is then reacted with a strong base (for

e sodiu ride or potassiumtert- butoxide)
%@'P %31 Oﬁbﬁ%a@dms tﬂw&xn{e@%%t&uﬂ@orﬁe@wﬁﬁmnmfr
. s 2qstd19|oﬂatmleeupabnwe1 2l;ﬁ-opsnécﬁbﬁéﬂzwwmrﬁnwntén|satdehyde

L 308 Ao BBl et U st Vot

cmmomw E-4 HssUrredatroomtemmrMUrevmth
Dess-Martin Periodi nane (DW) i | chl or onet hane for
a nunber of hours, worked up a en reacted with
sodi um chl oroi e and hydrogen per e in 15
acetonitrile to give the conpound E-5. Alternatively,
E-5 can be synthesized from 8 MNby direct oxidation
of E-4 using a chrom un{ eapoulRd (for exanpl e
Cr03 in sulfuric acid). @ is process, it is
possi bl e to synthesize apl es 10 to 27. 20 Process
F: This process serves aslan alternative preparation
of internediates E-3 (see® process E) 44 F-1 base

al kyl halide

C17H14INO2 (391.21), MS(ESI): 392 (M+H").

Analogously to the building block synthesis of 4-iodomethyl-5-phenyl-
2-p-tolyloxazole, 1-ethyl-1,2-propanedione-2-oxime and m-anisaldehyde
gave 4-iodomethyl-5-ethyl-2-(3-methoxyphenyl)oxazole.

C13H14INO2 (343.17), MS(ESI): 344 (M+H").

Analogously to the building block synthesis of 4-iodomethyl-5-phenyl-
2-p-tolyloxazole, 1-ethyl-1,2-propanedione-2-oxime and p—tolualdehyde
gave 4-iodomethyl-5-ethyl-2-p-tolylazole.




conpound F-2 at room tenperaturg
trial kyl chiorosilane (for i
tert-butyl di methyl silyl

base in 10 di net hyl f or nan
reacted with a strong base
hydri de or potassiumtert-butoxide) and an al kyl

aei ARG A MEREN B bt e o oup i 5 v emove

hydrol ytically using hydrogen over Pd (10% on

base RB3 O O™ 1 F-4 R7 R7 The racem c or
enantionerically pure conmpound F-1 in which PGis as
defined in the schene is di hydroxylated to the
compound F-2 using 5 osm um t &8 oxi de,

1, 5-di azabi cycl o[ 2. 2. 2] oct ane (DABCO) and N-nethyl -

nor phol i ne- N- oxi de. The primary hy yl group is then
protected as trial kylsilyl ethe

3 by stirring the
W\t h a

')S andii m dazol e as
The conpound F-3 is then
(for exanple sodium
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subsequent conversi ons
as described PGr) PG D

gr 8uprt¢lslox@zﬁieed Tuethyly1 2epropanediodeiZqoximet handl | 2yddiorethyl-
9i B8 élH@h aved. Blgh

g1 Besz f‘%}? |5d§me§hy?5°é% 025 6d|§1eifgqjﬁlf@ﬁﬁs)%gazole
base (for exanpl e. sodi um hydri de
tert-butoxide) in an inert solvegnt (for exanple MIBE,
chl orobenzene) to give the c

lodide A-8°Int gsence tron

pot assi um

nd E-3 20 in which
R2, R3, R7 and Warejas defi bove. The

g, ' E-5\are carried out
NO, J (Alkj3sid O() O

C14H16INO (341.19), MS(ESI): 342 (M+H").

Anélogously to the building block synthesis of 4-iodomethyl-5-phenyl-
2-p-tolyloxazole, 1-ethyl-1,2-propanedione-2-oxime and 2-trifluoromethyl-
benzaldehyde gave  4-iodomethyi-5-ethyl-2-(2-triflucromethylphenyl)-
oxazole. :

Fo_F
F O\
~

N |
C13HT1F3INO (381.14), MS(ESH): 382 (M+H").

Analogously to the building block synthesis of 4-iodomethyl-5-phenyl-
2-p-tolyloxazole, 1-cyclohexyl-1,2-propanedione-2-oxime and m-anis-
aldehyde gave 4-iodomethyl-5-cyclohexyl-2-(3-methoxyphenyl)oxazole.
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F-2 HO R7 H2, Pd/ C for PG=Bn, n=0 K2C03, MeCH for
PG=Bz, n=0 HCOOOH, MeOH for PG=Tr, n=1 45 under
process E. Using this process, it is possible to
synt hesi ze exanples 28 to 90. ¥ ocess G 5 G 1 BnBr
K2C03 1. coupling 2. if required R3 ester hydrolysis
G8 H2 Pt02 HOAc 0 cis racenmat 2 LiIAIH4 cis
racemate G 9 SOC12 R8-CH

O

C17H20INO2 (397.26), MS(ESI): 398 (M+H").

Analogously to the building block synthesis of 4-iodomethyl-5-phenyl-
2-p-tolyloxazole, 1-cyclohexyl-1,2-propanedione-2-oxime and p-toluene-
aldehyde gave 4-iodomethyl-5-cyclohexyl-2-p-tolyloxazole.

C17H20INO (381.26), MS(ESI): 382 (M+H").

Analogously to the building block synthesis of 4-iodomethyl-5-phenyl-
2-p-tolyloxazole, diacetylmonoxime and p-toluenealdehyde gave 4-iodo-
methyl-5-methyi-2-p-tolyloxazole.

C12H12INO (313.14), MS(ESI): 314 (M+H").




G 7 The conpound G 1 (3-am nobenzoic acid) is

hydr ogenated in acetic acid wusing hydrogen over

pl ati num di oxi de under el evated pressure, which gives
10 the conpound G 2. Using thiggnyl chloroide in an

al cohol R8OH in which R8 is as defined above (except

forAr%ogmH)y tb hthe bsﬂdm@\/rﬁbﬁe%yhﬂh@sa%f esERbromithyEb-phenyl-

7o deb 4o B ROTRs  BgStymongiisk” B Kerpalinkis @aye d-ohioro-

bermgﬂhybﬁmmtbgl 2plepplbaszilem car bonate to give the
di benzylam ne G 4. Reduction of G4 with Li AlH4
affords the al cohol G 5. Using ansal kyl iodide A-8,
the compound G5 is converted info the conpound G 6
in which Rl, R2, Wand R3 ar efined above. The 5
conpound G6 IS hydrogented 1S dr ogen over
pal l adiumto give the SundNG- 7 i®which Rl, R2, W
and R3 are as defined g . The conmpound G 7 is
coupl ed with carboxyli d derivatives G 8 in which
R4, R5, R6 and R7 are as defined above. If
5di manwruoqzevleé)nmwssnema (G=frpre used, the
coupling is foll owed by éester hydrolysis (u5|ng, for
10 exanple, LiOH in THFl net hanol | water for R8 = nethyl
or ethyl). This gives the conpound G9 in V\,hi ch R1,

R2 are .as . a
(e g ogRstyfo, (8L UG Coighic hifies 8y oIV pheny.
ex&rﬂabl@beaﬂox@z@e, disetyirmonbdimey and |p3h$hesgbactahdnmjde gave
10 Bn4’iEbrAeMiyk 5-methyi-2-p-biphenyloxazole.

C12H12INO (375.21), MS(ESI): 376 (M+H").

15  Analogously to the building block synthesis of 4-iodomethyl-5-phenyl-
2-p-tolyloxazole, diacetylmonoxime and 2-naphthalenecarbaldehyde gave
4-iodomethyl-5-methyl-2-naphthyloxazole.

C12H12INO (349.17), MS(ESI): 350 (M+H").
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C13H14INO (327.17), MS(ESI): 328 (M+H").

Analogously to the building block synthesis of 4-iodomethyl-5-phenyl-
2-p-tolyloxazole, diacetylmonoxime and 2,6-dimethylbenzaldehyde gave 4-
iodomethyl-5-methyl-2-(2,6-dimethyiphenyl)oxazole.

C13H14INO (327.17), MS(ESI): 328 (M+H").

Analogously to the building block synthesis of 4-iodomethyl-5-phenyl-
2-p-tolyloxazole, diacetyimonoxime and m-anisaldehyde gave 4-iodo-
methyl-2-(3-methoxyphenyl)-5-methyloxazole.

-

C12H12INO2 (329.14), MS(ESI): 330 (M+H").




MsCl Met hanesul fonyl chl oroi de NVR Nucl ear magnetic
resonance spectroscopy Pd/C Palladiumon carbon 'Pr
| sopropyl 'Pr n-Propyl Rf Retention tinme (in TLC)
RT Room t enper at ure TBAF Tetr ghut yl ammoni um fl uori de
TBAI Tetrabutyl ammoni um i odi de TBDPSC
- terAndiogodsty toethd didildinge bisukoisgathesBOWPA-iodomethyl-5-phenyl-

terf - [ yet h Lyl chl.oroide, THE_Tetrahydrof uran

e 2o toyeedE: HetEhimoBPRE Bid o ErbpkuretslasdAdenyde
by gahe 4piodometiud-Samethyb2e(B-triflboromethPipRAGH)oxazole.

DELI BERATELY LEFT BLANK 50 Buil di ng bl ock synthesis
according to process A: a o NaN02;Q~\ HCI LIAIH4 5

Et hyl 2-hydr oxyi m no- 4- et hyl - 3- @xopent anoate o0 o

NaNC2 0

N |

F7IF
F

5 C12HOF3INO (367.11), MS(ESI): 368 (M+H").

Analogously to the building block synthesis of 4-iodomethyl-5-phenyl-
_ 2-p-tolyloxazole, diacetylmonoxime and 4-fluorobenzaldehyde gave 2-(4-
10 fluorophenyl)-4-iodomethyl-5-methyloxazole.

2™\
.
N |
F

C11HIFINO (317.10), MS(ESI):318 (M+H+).

15  Analogously to the building block synthesis of 4-iodomethyl-5-phenyi-
2-p-tolyloxazole, diacetyimonoxime and 4-methoxybenzaldehyde gave 4-
iodomethyl-2-(4-methoxyphenyl)-5-methyloxazole.

77\

—
N |

O

C12H12INO2 (329.14), MS(ESI):330 (M+H+).




42.4 g of ethyl 4-nmethyl-3-oxopentanoate are dissol ved
in 100 M of glacial 10 acetic acid, and 21 g of
sodiumnitrite, dissolved in 100 m of water, are
added at 5C. Over a period of 68ne hour, the mxture is
allonwed to wvarmto roomtenperature, 100 nl of water
are added and the m xture is stirred at room

te fiar ] Xt ure,i.s,extracte

¢ Syl 6 1 HBing Bk EYBESE drCaudqgietirEs Sheny
t erd-piRlylpkazelger digvetyimonekimeat andar4trifficscidethyioenzakdehyde
(ofe]r:2Y i hl- .mand ' ' lized

By e e R UG Th S el T Ol
renoved, washed with saturated NaC solution and

dried over MgSH, and the solvent i g renoved under
reduced pressure. This gives 46 ,g_c
2- hydr oxyi m no- 4- et hyl - 3- oxopgnht ayoate as an oil.
C8H13NO4 (187.20), Ms (ESI ‘ :
2- am no- 4- et hyl - 3- oxope : drochj oroide 0 O N
HCl 5 10 g of HC arFeFinrod ed into 200 m of

et hanol . 46 g of eth e
i m no- 4- met hyl - 3- oxopent ano
mxture, 5 g of Pd (#0% on carbon) are added and the
m xture is stirred under atnosphere of hydrogen (5
bar) for 8 hours. The reaction mxture is filtered

t hEdgHRFENOHE67 Al MBESHISE8{(M-ik+X enpved under
reduced pressure. This gives 45 g of 10 ethyl

2-am no- 4- net hyl - 3- oxgpent anoat e hydrochl oroi de as a
10 urRralogansly. to

15

20

A1 BMsiRg dplocls osyrhesisspE4-iodemediayl-5-phenyl-
( MrlgHblyldstayole, diaceﬁlmonoxime and _2-trifluoromethylbenzaldehyde

- G D s £ A DL LRSS S ALt hiRBS i neate 0 O

F 97N\
S~

N |

C12H9F3INO (367.11), MS(ESI):368 (M+H+).

Analogously to the building block synthesis of 4-iodomethyl-5-phenyi-
2-p-tolyloxazole, diacetylmonoxime and m-toluenealdehyde gave 4-iodo-
methyl-5-methyl-2-m-tolyloxazole. .

O\ \

N |

C12H12INO (313.14), MS(ESI):314 (M+H+).




10 g of ethyl 2-am no-4-nethyl-3-oxopentanoate
hydr ochl oroide and 7.4 g of 4-nethyl benzoyl chloroide

“are dissolved in 250 M of dichloronethane, and 13.3

m of triethylam ne are sl ow p4added dropw se at 0C
The m xture 20 is stirred at roomtenperature for one
hour and then washed with water, the organic phase is

e ol tonfs Yo sk SuheR el F sty Bheny

of Zep-tglylosamdenhydiacetylmonoxime and 3-trifluoromethoxybenzaldehyde

2- (fhoaort i ; bk, -
c1 SR YA LRz B A R 1BRa it
5-i sopropyl - 2- p-tol yl oxazol e- 4-carhoxylate 0 0 Y o”
N,o0 5 13 g of ethyl
4- met hyl - 2- (4- nmet hyl benzoyl am - oxopent anoate in
80 ml of phosphorus oxychl oroifjde heated to the
boi |l under reflux for 2k e SNjosphbr us

oxychl oroide is renoved reduced dressure and the
resulting residue is did ed in 200 m of

di chi oronet hane, washed three tinmes. with saturated
NaHCO3 sol ution and g¢fiedcpver MySO4, and the 10
solvent is then reno¥éurﬁnder reduced pressure. This
gives 11 g of ethyl

'55-isopropyl-2-p-to|y|ox520|e-4-carboxy|ate as a

browni sh sol d. Cl 6HLI9NG3 8273.33), MS(ESI) = 292
( MrARFOFRING2K333. b MBES1)384t(Mtd)+)= 2: 1) = 0. 43.
(5-1sopropyl - 2-p-tol yl oxazol -4-yl ) nmet hanol 15 11 g of
et hyl 5-isopropyl -2-p-tolyl oxazol e-4-carboxyl ate are
di ssolved in 100 m of tetrahydrofuran, and 40 m of

a Analoheusigotaitthenbaildihg t liogkn Shtaésisi ofim-lbdermellylisiphenyl-

10/t PRRUAGRAET FefelPidiiodbn rnd L panelhifliat2retbdiehvae

15

i sgavet 4-dedardethyl-6-methyk2-(Sinethglfimah-2yboxazole. The
conmbi ned organi ¢ phases are dried over

C10H10INO2 (303.11), MS(ESI):304 (M+H+).
Analogously to the building block synthesis of 4-iodomethyl-5-phenyl-

2-p-tolyloxazole, diacetylmonoxime and thiophene-2-carbaldehyde gave
4-iodomethyl-5-methyl-2-thiophen-2-yloxazole.

COHBINOS (305.14), MS(ESI):306 (M+H+).




MySO4 and the solvent is then renoved under reduced
pressure. The residue is purified on silica gel using

t he nobi |l e phase n-heptane: ethyl 25 acetate = 6:1 =>

1:1. This gives 4.3 g of (5-i%fpropyl-2-p-tolyloxazol -
4-yl)met hanol as a light-yellow solid. Cl14H17NO2

( Zﬂnaiogquai)ﬁ(tasthe DHutiging Mok ,syRtlesishepit ddedanbthyl-5-phenyl-

)
t8 I %ol% diagetév?m?ﬁ%amet oqnq & gggf%nyébeg%lq%wyge gave
(5 4 @@QF@@%Y' &(%SPQF@W &naﬂtbwiemmi@l t oget her
wth 690 ng of triphenyl phosphine and 600 ng of
i m dazol e, are dissolved in 20 ml off toluene. 715 ny
of iodine are added, and the n135 is stirred at
room tenperature for 1 hour. nﬂ\of sat ur at ed
sodi um car bonate solution g i odine are
then added. After 10 min he Nrganip phase is 10
separated off, washed tw th saturated Na2S2(3
solution and dried w504, and the solvents are
then renoved under red ced pressure. The residue is
purified on silica gel u3|ng t he nobi |l e phase
n- hept ane: et hyl acetate = 1. This gives 400 ng of
5 4- 94 !H9K3éj1§%dﬁ§ﬁ§$02¥%L@%ﬁw+% oxazol e as a white
solid. Cl4HL61NO (341.19), MS(ESI): 342 (M:H+), 15
Rf (n-hept ane: ethyl acetate = 1:1) = 0.75. Anal ogously
to the building block synthesis according to process
K, ethyl 2-am no-4-nethyl-3-oxopentanoate
“hydrochl oroi de and 3-net hoxybenzoyl chl oroi de gave
4-i odonet hyl - 2- ( 3- met hoxyphenyl ) - 5-i sopr opyl oxazoi e.
20 Cl4H161 NO2 (357.19), MS(ESI): 358 (M+H),
Rf (n- hept ane: et hyl acetate = 1:1) = 0.60. 25
Anal ogously to the building block synthesis of
4-1i odonet hyl - 5-i sopropyl - 2-p-tol yl oxazol e, ethyl
4,4,4-trifluoro-3-oxobutyrate and 3-net hoxybenzoyl




chl oroi de gave

4-i odonet hyl - 2- ( 3- met hoxyphenyl ) -5-trifl uoronet hyl oxaz
ole. 54 CI2HO9F31NO2 (383.11), MS(ESI): 384 (MtH+). 5
Anal ogously to the building blégck synthesis of

4-1i odonet hyl - 5-i sopropyl - 2-p-tol yl oxazol e, ethyl

4, Lxpraplef1:uor o- 3- oxobut yrate and 3-trifl uoronet hyl -

b

46%5“%?%@5???@?‘@%%? henYPaRehyIopeE 4 vpmetpavioyclo-
yibotanoid geid C12H6F61 NO (421.08), MS(ESI): 422

(I\/H-H+) 15 Anal ogousl y to the bui I di ng bl ock synthesis

of 4-iodonethyl -5-isoprop 2-p-tolyl oxazol e, et

4,4, 4- 41 Iuor@‘«!§§ﬂ%xob arfdCirazype ki | benzoy/l@\
Chl or o gav. -8——- 0 oH Vinyl acetate OH
4- iaomet hydw 5-tri fl uar ongt hyl - 2-ymectiol yl oxazgl e. 55
C12HOF31 NO (365T44§ l): 368 (N%FH). nBek | di ng

bl ock synt hesi s aceor diNg )
4- Met hyl - 5- pheny - 2-p-tolyl oxazol e 3- oJ g 10" 12.5 g

of 1-phenyl -1, 2-p @ne- 2- oxi e a 10 M of
p-t ol ual dehyde i bo 50 m off“g [ acetic
acid, and HC s inthoduced for 30 mnutes, wth

hydrochloroide by.addition of methyl tert-butyl ether
and filtered of f wi suction, and the precipitate is

vashiedoid h met hyl éﬁﬁér The pr tate
|Sp2§s%ended i n ot ¢ pE's nmade al, o ~F°

usimg——=armoni The nixture is extracted thiree tinss
with in eachy ase 200 m of
\ N\\
e o8
F

NaH /O\
0 o’\);\’o\/ NaOH
0]

F

/O\ Ao HPAC) ,O\
L ° L :
N N7
\
0 N |

rac-3-(cis-5-Methyl-2-m-tolyloxazol-4-ylmethoxy)cyciohexanol




di chl oronet hane, the conbi ned organi c phases are dried
over MgSO4 and 56 the solvent is then renpbved under
reduced pressure. This gives 6.4 g of

4- et hyl - 5- phenyl - 2- p-tol yl ox#gzol e 3-oxide as a white
solid. Cl7HL5NO2 (265.31), MS(ESI) = 266 (N%FH) 5

4- Chl or ongt. iyl - 5- phenyl - 2- p- t ol $¥:Bazol e 6. 4

4- et byl - ‘-_ghenyl 2: p- tmoxaqus':e 3- oxi de_ar
di ss d ¥ 50 " 1Q bl or of or m 2@/%
ph us oxychi oroi de are added and th Xture is,

under reflux, heated at the boil for 30 mnu&segbem;{g]e
reaction mxture is cooled to OC, the pH is made
slightly al kaline using-ammonia and the mxturels
extracted three tines with in each case 100

et 1.7 g&d diZrerclopanaginliandd3® B gaof djbpi’yﬁme@xld@ era\,deﬁebred in
W' WEOWEI @Fto%ﬂe%’ddeﬁndéﬁré?lﬂﬁron“@%r S_IQ_!IPI‘%rétB? r%%ﬁé’c?ﬂi the boil.

under e uced pressure.
Of %ﬂ" ﬁﬁt’ﬂn °f5t Breactiam the fQﬁcypa)ygggp@ lsagedélced to %alf of
yelt“‘@WFlgma“ dolunid, 7Aft<CB INouts 8Re Tehctidviboiigiure 7s 284led to room

(e BERIEN 81 Bihe Brh Blaioec 2§ albt Zed ibrdher-
g éu‘-iodoratetlml—ﬁadeﬂimomzalegand 23.6ht) afooadilnyl fGonueeayd added.
25T?|ﬁ2n-ﬁ)>§lh?€ ﬁ’r'eﬁ eroof'rP te'frﬁg f]gtur%f f&cfeaber Coﬂ?%ﬁ% The

ours

0 of FQ&%!OHefaeﬁur@nISndwtad by additien of ity mgriaterandbuashed with
et Baturated a6diams chitRoilexs8lifiohS RS beshrid d&?as‘é ®dried over

w th saturate l.uti on and drle ver
anfagRESLH} @8&?@%&% ﬁ‘@d‘?dﬁv eEayed Hnfst ged Hea@d%%ssure and
pr #res residudl i pudii e@&byZﬂﬂsI'g chforﬂatbgﬁhm‘srt bl silica gel (n-heptane/

SRR 7Y ) S CAR o Bibsesd By e Bl @R usraatpgy)-5-

15t onﬁﬂwlmzﬁﬂwnbtmw]mlwieaanel &fs a yellowish solid which is

20

25

4- @ﬁ@?ﬂ@éﬂz ﬂ%n‘?*}?mééf i} bXeKEZEh PHa0ENg 3,4305,35), MS

| one- oXI ne an m ani sa
[ESI) 306 (M + He).

3-{2-(4-Fluorophenyl)-5-methyloxazol-4-yimethoxylcyclohexanol

o—f_\ Chirazyme L-2 OAL\ 0
/@’/L\N\ O/O\ o vinyl acetate : I\N\ o ° )K
F F

—tee e

cisfracemate NaOH
MeCH

| @/z;LOL:LO

25 g of rac-3-[2-(4-fluocrophenyl)-5-methyloxazol-4-yimethoxylcyclohexanol
are dissolved in 320 mi of vinyl acetate, and 1.3 g of Chirazyme L-2 Lyo
(Boehringer Mannheim) are added. After about three hours of stirring at
room temperature (LC-MS conirol for 40-45% conversion), the enzyme is




gave 4-iodonet hyl - 2- ( 3- net hoxyphenyl ) - 5- phenyl oxazol e.

10 C17HI 41 NO2 (391.21), MS(ESI): 392 (M-HW.

Anal ogously to the building block synthesis of

4-1i odonet hyl - 5- phenyl - 2-p-t obgl oxazol e,

1-ethyl -1, 2- propanedi one- 2- oxi me and mani sal dehyde 15
gavidered off amelt fingedSwith RYHY acé&we@ﬂswwbelwm) i9raAived under

LI 0% T APl 4 Ry oo on i

|9@Udnéﬁpyanaetbtybra¢etatez =p3|:b)| ylhixaggied® 8 g of the acetate as a

1- |
it Bt s e ) Wy
(3.1337t BN, UV )ﬂ! of pet Whéand r ggdilionyofi2y mhef 2N NaOH,
bU'shﬁéﬂEht%@ﬁkteﬁﬁ REFESoP bnd-RAHO RIS tRe %Wb)l‘i't 1s removed

@néoéyegoq)%é%gss%@néggﬁgﬁ@ gg agggh é:a(a)sne ?50 _ml of water and

trd et tate - ifheedirbahlc r(a%eﬁs dvamiehywmeamiu)w&amaee solution.

Cliﬁé6%r§gn§p3§ba%% sbd\ﬁ-:l PH : 1913 4 t%\‘@t;aijr% ghd the solvent is

10 4 rerdoved deb reduegl pre2spret dThjd givesob &, g of 3-((1R,3S)-cis-3-[2-

F‘f %f+ Oéh% ngl %%3 id)&%jrzmefﬁ%x?@9clohexano! as a yellowish

4 ol A IRAURNGB K305 351, MS (LBNL 0B M hitspheny | ) -
oxazol e. 15 C13H11F3I NO (381.14), MS(ESI): 382 (MtH+).
Anal ogously to the building block synthesis of

4-i odonet hyl - 5- phenyl - 20 2-p-tolyl oxazol e,

15 1- 4y(8AdlyixytydoBexyiopnansthyl)-Qn@-RiarsphendRg-metapioxazole

20

25

30

al dehyde gave
4-1 odonet hyl - 5- cycl ohexyl - 2- ( 3- met hoxyphenyl ) oxazol e.

59 /Q NaH, DMF
=
O)Y\O 0 - o 0 o~ F
\/\ =N

2 g of the 3-[2-(4-fluorophenyl)-5-methyloxazol-4-yimethoxy]cyclohexanol
are dissolved in 15 ml of dimethylformamide, and 0.3 g of sodium hydride is
added. After 30 minutes, 2.4 g of allyl bromide are added dropwise. The
mixture is stirred at room temperature for 5 hours. 15 ml of 1N HCI are then
added to the reaction mixture, and the mixture is washed three times with
15 mi of ethyl acetate. The organic phase is dried over magnesium suifate,
and the solvent is then removed under reduced pressure. The residue is
purified by RP-HPLC. This gives 2.4 g of 4-(3-allyloxycyclohexyloxymethyl)-
2-(4-fluorophenyl}-5-methyloxazole as a yellowish oil. C20H24FNO3
(345.42) MS(ESI): 346 (M+H+)

[3-[2-(4-Fluorophenyl)-5-methyloxazol-4-yimethoxy]cyclohexyl]acet-
aldehyde




Cl7H2O NO2 (397.26), MS(ESI): 398 (MtHt). 5

Anal ogously to the building block synthesis of

4-i odonet hyl - 5- phenyl - 2-p-tol yl oxazol e,

1- cycl ohexyl - 1, 2- pr opanedi onef8- oxi me and p-t ol uene-
al dehyde gave

4-i odonet hyl - 5-cycl ohexyl - 2- p-t ol yl oxazol e.

C171- 120 NO (38 IVB( ESI )050382 (MtH+) . 10

Anal ogopsl y tml | di ng Btk synthesis of

4-1 odo > phenry: -t of-yfoxazol ef\\L/\ 0
noxi me and p-tol ueneal dehyde ga e 4%i odo-

rrethyl -rrethyl-2- p-tol yl oxazol e. 15 CIZHi2I NO
: , MS(ESI): 314 (MrH+). 60 Analégously to the

o yl - 5- phenyl -
,yloxazole, di acet yl nonoxi ne a penzal dehyde
g8 4-chl oro- nethyl -5-nethyl -2-phenhyl oxazole 5
Cl11H10 NO (207.66), MS(ESI): 208 (I\}fFH) Anal ogousl y
to t he buil di ng bl ock synthe3|s of

di gggg ;/T&ngr@é hen%d?)h%)g :'?)?ﬁqsglyl g@afi'%}'ggh@@(})é -mgjhyloxa-

5 4- poldaretdigsoltedrint 6§ mlf ghdthphethet, cam:lzﬁlaeg ofsadiuinl pahiadiate,

wé‘@g@%d W@bErﬁf of w%té? érg}*aﬁdkd ;5\20‘9@ ?ﬁglocg r%ogrﬂﬁuhp?etromde

2- §0|UBO'9I(2>§5§(2 byéve!maaéemtwtﬂmu ige ,andélpe mlxture is stirred
ht igbRIRAAEDAI G RUHB ol AfterSh 100 mi of oyl i fert-butyl ether
4- |odo cp - -rreth))é BEI} oxazo e.
(39€ 3356 mﬁtﬂ% mOTS it m&a&gat?g Wlamt Wiosulfate
10 busdaldtmg Theckrgeyid phaks ief dded asl@reiaighebiuphetithte and the
2, gof #glsggqe}‘ggyﬁ lu%fg%f,ce[tg l 2 %)éessure Cf'he residue is purified on
4- silickogek (mytheptaneetipl aﬁe(aie £-41i-set: By e gives dxvdgafd3-[2-(4-
fluorophenyl)-5-methyloxazol-4-yimethoxy]cyclohexyllacetaldehyde as a
yellow-brown oil. C20H25N0O4 (343.42), MS(ESI): 344 (M+H+), Rf(n-
15  heptane:ethyl acetate = 1:1) = 0.25.

Ethyl 2-ethyl-4-{(1R,38)-3-[2-(4-fluorophenyl}-5-methyloxazol-4-yimethoxy]-
cyclohexyloxy}but-2-enoate

20 F

0.58g of ethyl 2-(diethoxyphosphoryl)butanoate is dissolved in
tetrahydrofuran (20 mi), and 0.06 g of sodium hydride is added at 0°C. The
25 suspension is stirred at 0°C for 30 min and at room temperature for 30 min




5 C13H141 NO (327.17), MS(ESI): 328 (MtH+). Anal ogously

to the building block synthesis of

4-1i odonet hyl - 5- phenyl - 2-p-tolyl oxazol e,

di acet yl nronoxi ne and 2, 6-di netf¥y| benzal dehyde gave 4-

10 io %%E;hyl-S-netQ | -2-(2,6-d inethyl phenyl ) oxazol e.
C13pA% a0 ¢apled 1o7y70°Wsfier pddition of k4ig)of 2:61R,3S)-{3-(5-methyl-

ﬁn@m@wwlﬁx?zcg-et?}méa?b cytg?rk%wwl faaIeshyde{dissolved in 5 ml
-1 gdone -5- phe - 2-p-to oxa .

di a%e@?hﬁ%mrﬁ‘g 'atﬁé ! legs'él %Fﬁfﬁﬂﬁ@g g}a{ﬁg Jpri §fy@un and then at

netroph 2ehPperatiifeoxgp 1Behy 10 bt it Watepxazoladded, the mixture is

SIS s e i gy roemc pase

1ol RS o

4- i yeovashied Wiflh patingted SZJd_iij chigroidesoiution (10 ml). The solvent is
di GefioVedRMIET TEdERd prebbine SRS MERRIMRGETRNAEILYHPLC. This

ave
2. |GV 91 05 Ofceyl -2eyirl 1R AS)SH-(y uorerbenykGapethyl-
| e.oxazbl-£4EhEihd élaﬁé)éﬂéiy}bwléﬁbhte SELIHEIENGS  (445.54)
ui I di ng bl ock synthesis of
f‘i{/]I - 2-p-tolyloxazol e,
di acet yl nronoxi me and 4-fl uorobenzal dehyde gave 2-(4-
10 fl uorophenyl)-4-iodonet hyl - 5- net hyl oxazole. F
C11HOFI NO (317.10), MS(ESI):318 (M+H+). 15 Anal ogously
t 0 2-hthybdi{{ tR.3§)5-2eld-Buoropheind)-bimethyloxazol-4-ylmethoxy]-
4 I9eBRRky BuRb@Mc adgp- Lol ¥l oxazol e
di aCety n

oXi me and 4-net hoxybenzal dehyde gave 4- iod

15 omret hyl - 2- (4- met hoxyphenyl ) - 5- net hyl oxazol e.

20

25

CL2HI21NCR (329.14), MSEESL):330 (M 63

Ang. ogously to the bui d bl ock synt hésis of
4-i .w yl 58 Y | O._~ NaOH
di ace AONOK | and 4-trifl uoronet hyobenzal dehyd®

- | F\O\é\r\o/@\o/\%o

0.5g of ethyl 2-ethyl-4-{(1R,3S)-3-[2-(4-fluorophenyl)-5-methyloxazol-4-
ylmethoxylcyclohexyloxylbut-2-enoate is dissolved in 5 ml of methanol, and
2.5 ml of 1N aqueous sodium hydroxide solution are added. After 12 h of
stiring at room temperature, the mixture is acidified with 3 ml of 1N
hydrochloroic acid and the resulting precipitate is taken up in ethyl acetate.
The solvent is removed under reduced pressure and the residue of the
ester hydrolysis, 2-ethyl-4-{(1R,38)-3-[2-(4-fluorophenyl)-5-methyloxazol-4-
yimethoxy]cyclohexyloxy}but-2-enoic acid, is obtained as 0.45 g of a white
~solid. Cz3H2sFNOs (417.48) MS(ESI): 418 (M + H)

2-Ethyl-4-{(1R,3S)-3-[2-(4-fluorophenyl)-5-methyloxazol-4-ylmethoxy]cyclo-
hexyloxy}butanoic acid




gave
4-i odonet hyl -5-net hyl -2-(4-trifluoronet hyl phenyl ) oxazo
le. 5 Cl2HOF3I NO (367.11), MS(ESI):368 (M+H+). 10

Anal ogously to the building blfdck synthesis of

4-i odonet hyl - 5- phenyl - 2-p-tol yl oxazol e,

di acet yl nonoxi ne and j fluoro hyl benzal dehyde
ga\F P o HPAC)
-1 u\ *of i NFuonpmnet hytptignyl ) oxazo
Ie 12 {f(%? 11), MS(ESI )5 368 (MtH+).
Anal ogousl y he bui |l di ng bl ock synt hesi s of

4-i odonet hyl - 5-phenyi - 20 2-p-tol yl oxazol e,

di acet yl nonoxi ne and mtol ueneal dehyde gav i odo-
met hyl - 5- net hyl - 2- m t ol ¥l oxazpl e. C12H12I 13. 14),
MS(ESI): 314 (MrH+). 64 An9| {3 0
bl ock synthesis of 4-iodone 5 1=%- ¢ eny
2-p-tolyl oxazol e, di acetyl nonoxi

3-trifluoronet hoxybenzal dehyde gave

4-i odonet hyl -5-net hyl -2-(3-trifl uoronmet hoxyphenyl ) oxaz
ole. 5 F C12HO9F3I1 NO2 (383.11), MS(ESI): 384 (I\/H—I+)

4- ﬁ'o’ﬁ ﬁgf’ |t§—%ﬁilr§—k‘d1'l%§33§53§7 ah he?{ -5- methyloxazol 4-yi-

5 di emthytyloyuivtioxyloxgibub-2vendiy | doid Rndigssloed il dalojdmt mixture of

2- £ IaLRLet asetals Apd LM of methanel, Aad 0059 8fBgladium (10%
Clor{1carbion) QSB@Qd@d) Thesrisuie dD4hénviydyogerimted at a hydrogen
An?}(%gg’.és ¥1h %Ilpw | di ng bl ock synthesis of

t ol yl oxazol e,

T -
di Eb@%r;ﬁﬁdlﬁay Mﬁteaﬂ% recgtr@@ Iyentanbduredn then germeved under

10 4- iRfiRBE! pressre®id the Fesidubgghen tamz@aair@hﬁacetomtnle This

15

20

25

b Pt mﬁ@ﬁ’ﬁé@%ﬁ* biophant1 3.8 orazot -

_4 yfnmmy}wacﬁwe)dylﬂxy}butanmc acid as a white solid. CysH3zFNOs

(419.49), MS(ESI): 420 (M + H")

Example 2:

Using reaction conditions similar to those of example 1, 2-((1R,38)-[3-(2-(4-
fluorophenyl)-5-methyloxazol-4-ylmethoxy)cyclohexyloxylacetaldehyde and
ethyl 2-(diethoxyphosphoryl)pentanoate give 2-propyl-4-[3-(2-(4-fluoro-
phenyl)-5-methyloxazoi-4-yimethoxy)cyclohexyloxy]butanoic acid.

F\Q\@(\OQOM%O

Ca4H32FNOs (433.52) MS(ESI); 434 (M+H")

Example 3:
Using reaction conditions similar to those of example 1, 2-((1R,3S5)-[3-(2-(4-
fluorophenyl)-5-methyloxazol-4-ylmethoxy)cyclohexyloxylacetaldehyde and
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15

20

25

2-p-tol yl oxazol e, diacetyl nonoxi ne and

4-i sopropyl benzal dehyde gave

4-1i odonet hyl - 2- (4-i sopropyl phenyl ) - 5- net hyl oxazole. 5
C14H161NO (341.19), MS(ESI):342 (MrH+). 66 5 Exanpl e
1. 2- Hh¢-4-ul R, 3S)- 3&2(4f|

uo igthoxyphosphendiaseiate ive BHSxZHdyuasophenyl)-5-methyi-
hexxheayd-Ditemhekc pabRe ¥k ibutéh8 m%c‘?dlZSno Csp I 1.
Chirazyme L-2 vl nyl acet ate 1 2. NaOH Gs04 NalO4 N

OH O OHO NaOH

rac-3-(cis-5-Methyl-2-mtolyl oi@\- 4-yl met hoxy) cycl oh

exanol 67 Bu28n&<§l§ N o
;I\O o/\/\lo]/

CaiH26FNOs5 (391.44) MS(ESI): 392 (M + H*)

Example 4:

Using reaction conditions similar to those of example 1, 2-((1R,3S)-[3-(2-(4-
fluorophenyi)-5-methyloxazol-4-yimethoxy)cyclohexyloxylacetaldehyde and
ethyl 2-(diethoxyphosphoryl)propionate give 4-{3-{2-(4-fluorophenyl)-5-
methyloxazol-4-ylmethoxy]cyclohexyloxy}-2-methylbutanoic acid

F\Q\%“j(\ofo\o/\/kg,o

C22H28FNOS5 (405.47) MS(ESI): 406 (M + H+)

Example 5:
Ethyl  ((1R,35)-2-[3-(5-methyl-2-m-tolyloxazol-4-yimethoxy)cyclohexyloxy-
methyljacrylate

o]
\AL\ /O\
N O @]
SN0
+
NaH, DMF
¢ a \N o OYLO/\
B/\H)'Lo/\

200 mg of a 60% strength sodium hydride suspension are added at room
temperature to a solution of 754 mg of 3-((1R,38)-cis-5-methyl-2-m-
tolyloxazol-4-ylmethoxy)cyclohexanol in 10 ml of dimethylformamide/5 m! of
tetrahydrofuran, and the mixture is stirred at room temperature for




cis/racemate 21.7 g of 1, 3-cycl ohexanediol and 30.3 g
of dibutyltin oxide are dissolved in 450 m of

tol uene and, under reflex on a water separator, heated
to the boil. During the durat/don of the reaction, the
reaction volunme is reduced to half of = the origina

voldfhainuigs.eit &'Cholug of etind 2-bramonethylacrylate isshenaidded, and
t 0 théfrilktute PRI Rl aethisPRhpeQiurd 12 A 186 M lof BiHYRAESEte and

29 q.of 2-(4-fl g
2 LT Seeathd NECE Sdiubive amm qdsieds Theopraaais piase s dried
I | woet dtediﬂma fs&ﬁlaled -tlge “s'b!i‘afﬁ't ?’]d bérﬁoiléi_dh&h;tfgf @éﬂ@?dr&%%ure and
e r . r e urs. e reacti O,
5 My Pedey; i ut@ﬁﬁsﬁ b&d?‘@ﬁﬁncgfqm%‘ioﬂﬁpfa/ce?rbt slica, qel (n-
wabiptansiethyl scetatente?: 13.0@hisngives of. 08 geof ethyl i(OIR, 35Re-[3-(5-

or i j i ' | f e
cof ianf- PR LS A AR BRI ryps” =0 a
r e§P@less 9iluzaiNGs (4135625 MS KESHud 04 (Mphid on silica
gel (n-heptanel ethyl acetate = 10:1 -> 1:4). This
gives 58 g of rac-3-[2-(4-fluorophenyl)-5 15
10 et hyl oxazol - 4-yl met hoxy] cycl ohexanol as a yell ow sh
soEttyl whi(tR,39-1-[3(6- 112- [ -
ac tlw V\M(Cil?l%(]:[ Néfgg . 35@!\/%6%2@%?)':&?@306 @pf)xyloxy
3- ﬁ?ﬁ@%’ BBFQ&%'@WW) X¥lale ¢ hyl oxazol - 4- yl met hoxy] cycl o

hexanol 20 Chirazyne L-2 vinyl acetate cislracenate

25 g._of o} :
rac- 3-[ (4-f_|£b&phen 1) - 5- psthyl oxaz H’r@v\ox 1]
ycC A O'ﬁg&o@o\i?ﬁ&m TG N eoa’%,)Lo’\
.3 g of Chirazy L-2 Lg&m 25 ehri nger
Mannhei m) are added. After a o0t thiee hours of
stirring at roomtenperature (LC-M5 control for

15 40- 45% conversi on), the enzyne is 68

At room temperature, 12 mg of a 60% strength sodium hydride suspension

are added to a suspension of 55 mg of trimethylsulfonium iodide in 2 mi of

DMSQ, and the mixture is stirred at room temperature for 20 min. At 10°C,

20 100 mg of ethyl ((1R,38)-2-[3-(5-methyl-2-m-tolyloxazol-4-y!methoxy)cyclo-

hexyloxymethyllacrylate, dissolved in 2 ml of DMSO, are then added, and

the mixture is stirred at room temperaturé for 90 min. The mixture is

poured into ice-water and extracted with methyl tert-butyl ether. The

organic phase is dried over sodium sulfate, the solvent is removed under

25 reduced pressure and the residue-is purified by flash chromatography on

silica gel (n-heptane/ethyl acetate = 2:1). This gives ethyl ((1R,3S)-1-[3-(5-

methyl-2-m-tolyloxazol-4-ylmethoxy)cyclohexyloxymethyljcyclopropanecar-
boxylate as a colorless oil. C25H3sNOs (427.55), MS (ESI): 428 (M + H*).

30  ((1R,38)-1-[3-(5-Methyl-2-m-tolyloxazol-4-yimethoxy)cyclohexyloxymethyi]-
cyclopropanecarboxylic acid




filtered off and rinsed with ethyl acetate, and the
sol vent is renoved under reduced pressure. The
residue is purified by flash chronat ography on silica
gel (n-heptane/ethyl acetate ¥43:1). This gives 8 g of
the acetate,as a colorless oil. CL9H22FNO4 (347. 39)

M5 (ESI) 0—g48 ( ). Tlhe acetate 5 Iik%ééih o}
170

Na st Nrred®at r06h1 r at ure
of solvent is renoved under redgced pressure.
Afterl addition of in each case 150 of water and
ethyl acetate, the organic phase is washed wi th sodi um
chl oroi de solution. The organic phase is dried over
magnesi um sul fate and the solvent is 10 renoved under

re%:ﬁ.@ §f %ﬁﬁgr(ﬁRE@)% B mhedhyi- ng-to!y?ox(a(zol—4~yfmethoxy)cyCIO-

5( 4 hawbwm&&ﬂ]byslépmambamglatda;é disstload jre $ shiobfaxatihanol,
ﬁ\%ycg' Séﬁgﬂ Négﬁoél‘fg addLdHaENR (idere3d stRd at room

RPT%FW i8I i hihey seivghisHeMoved (under uedusitbpraspue: and
- neméwyéga@@qé acidifiddrwith INflusDadesic ok |dt Qﬁﬁi purified liy RP-HPLC.

4- hyl
heineves (IR BEEHas> mﬁ”‘ﬁi@’ém"w%?y el fyimeaspiarelonexy
10 an(bx@mﬁtfg(l]oﬁclemblpanehyﬁdrbosk?lm saci@daeh AflbEss3Gil. CazHagNOs

Thzggsgezg KA§(I§ J;%@ k%&_ gltn)qm de are added dropwi se.

ure| roomtenperature for 5
hours. 15 m of 1 N HC are then added to the
regg(hw g Xt ure, andthe m xture is washed three
tipes th 25 15 of ethyl acetate. The origanic

pha&il| @PdSr(ébR @%@ -4l giatkylphersihylamino)mathyl-Rd 3-(5-methyl-2-

15 SOMEMioxazol-deimeiTNy RSl IgREEBnateessur e.  The
re&g{% i's p?plfled y RP-H L().(‘,?Ml'hﬁs gtlvves 2.4 g of
4- (3-al Iyl oxycycl ohexyl oxynet hyl ) -
2-(4-fluorophenyl)-5-nmet hyl oxazol e as a yeI | owi sh oil.

(345 42) I\/IS( ESI): 346 (M-H+
04\4_L_ms©<¢7 dﬁ@h}’bﬁ‘#

a ater ag@iyt LQn 4
- offe ho&’r

20
50 mg of ethyl ((1R,3S)-2-[3-(5-methyl-2-m-tolyloxazol-4-ylmethoxy)cyclo-
hexyloxymethyllacrylate are dissolved in 5 ml of ethanol, 95 mg of N-
methylhnomobenzylamine are added and the mixture is stirred at room
temperature for 18 h. The solvent is removed under reduced pressure and

25 the residue is purified by flash chromatography on silica gel (n-
‘heptane/ethyl acetate = 1:1 + 3% NEt;). This gives ethyl 2R/S-((1R",3S)-2-
[(methylphenethylamino)methyl]-3-[3-(5-methyl-2-m-tolyloxazol-4-yimeth-
oxy)cyclohexyloxy]propionate as a colorless oil. CasHasN2Os (548.73), MS
(ESI): 548 (M + HY).

30
((1R’,35")-2R/S-[(Methylphenethylamino)methyl]-3-[3-(5-methyl-2-m-
tolyloxazol-4-ylmethoxy)cyclohexyloxy]propionic acid




69 04 Nal™4 O0---- 2.0 g of

4-(3-al l yl oxycycl ohexyl oxynet hyl ) -2- (4-fl uorophenyl)-5
-met hyl oxa- 5 zole are dissolved in 50 m of diethyl
ether, and 3.8 g of sodi um peri®date, dissolved in 50
m of water, are added. At 0C, 1 nl of an osm um
tetroxide solution (2.5%by weight in tert-butanol)

is added, ang' the nmixture is stirred vigorously at
room t enpé¥a L ure. "‘8 h, 0O m of nethyl
tertRutyk ethe Ahe mixture i s washed
Wi t at G’rat ed®sodi um ¢ hi

[)

olution. The
¢ phase is dried over | fate and the
sol veht is renoved undql_i@ﬁduqed pre

re. The residue
is purified on silica gel (n-heptane:ethyl acetate =
1:1 - 1:5). This gives 1.4 g of [3-[2-(4-

fl uor ophenyl ) - 5- met hyl oxazol -4 nmet ho ycl ohexpl ] ac
et al dehyde as a yell ow

VB(ESI): 344 (MtH+), Rf sﬁqept ane” STy NS YAt 80 =
4-{(1
) - 5- net hyl oxazol - 4-vy| rreTﬁcW@

1:1) = 0.25_ Ethyl 2-et

R, 3S)-3-[2-(4-fl uorophen

]- cycl ohexyyl | oxy} but - 2-lenoate Ihei NaH O 0 o-,,! O
20 0.58 g of ethyl 2-(diethoxyphosphoryl)butanoate is
di ssolved in tetrahydrofuran (20 m), and 0.06 g of

sodi um hydride is added at 0OC. The 25 suspension is

5st i651ag et etggd fzmssamr esa)az-[@ﬁeth%ﬁbhsfmﬁrrﬁ.hayrﬁeﬂ@p -3-[3-(5-

10

15

20

)I'_negtﬂglrQ -g1-folylo zé%)z-f) ?I@eagom yﬁ(} exyloxy prop:onate are dissolved
2 i Bdlrd/bﬁkamﬁyddeﬁarardtﬂeﬁmnon&ﬂ ,ohexyl ok ¥l HddOH dehydtal and

(digss Alivete idstrdd at room temperature for 6 h. The solvent is removed
under reduced pressure and the residue is acidified with trifluoroacetic acid
and purified by RP-HPLC. This gives 2R/S-((1R",3S")-[(methylphenethyl-
amino)methyl]-3-[3-(5-methyl-2-m-tolyloxazol-4-ylmethoxy)cyclohexyloxy]-
propionic acid as a colorless oil. C31H4N20s (520.67), MS (ES)): 521
(M + H").

Example 7:

O
N 0 0 0
I

(1R’,35")-2R/5-[(Benzylmethylamino)methyl]-3-[3-(5-methyl-2-m-tolyl-
oxazol-4-ylmethoxy)cyclohexyloxy]propionic acid

Using reaction conditions similar to those of example 100, ethy! ((1R,3S)-2-
[3-(5-methyl-2-m-tolyloxazol-4-yimethoxy)cyclohexyloxymethyl]acrylate and
N-methylbenzylamine give (1R’,38")-2R/S-[(benzylmethylamino)methyl]-3-




of tetrahydrofuran), the mxture is stirred at -70C
for 60 mn and then at roomtenperature for 12 h. 10
m of water are added, the m xture is 5 extracted with
et hyI acetate (3 x 10 m) and76he conbi ned or gani c
hases are was wi th saturated sodi um chi oroide
so|[ét(ﬁrmemb%w7t0!yfpwaz@cﬂ-vl@mthosy)cytdnbmdompr@plomc acid of

C.
AR, BN, BTN RS, o 20 1
R, 3S)-3-[2-(4-fl uor ophenyl ) - 5- et hyl -
oxazol - 4-yfi net hoxy] cycl ohexyl oxy} but - 2- enoat e
5@%%_ i (445 54) 10 MS(ESI): 446 (M + H+)

38)((1R [35 MFWSMeﬂmphwnymyl-B-[_Bgﬁklrgétbvyf‘zislha-ctﬂyigxgebIhﬁ;yhﬁeth-
(o L= L.G: . ACI ~, . 0
e%/ %&Wgé%b E?iyl})gﬂk) Ec%.&ﬂe acid® 9

R, 38) 3-[2-(4-fluorophenyl)-5-net hyl oxazol -

ylnethoxy] ycl ohexyl oxy} but - 2-enoate is dis oIved
m of anol o 20 205 M qfael N aque SOdI
hy dreaxi-te o- ed. ARDer /\[fLo

)m enperature thle mxture is |f|ed W|th3
IN hydrochloroic acid and the nesulting
precipitate is taken up in ethyl acetate. The sol vent
10i s renoved under reduced pressure and the residue of
the ester hydrolysis, 2-ethyl-4-{( 1 R
3S)-3-[2-(4-fl uorophenyl)-5-nmet hyl oxazol -4 25
y| 8@ tigsof | ethgl (HEXIBPRYISmMEhghRins-tel ’\alodazdalﬂ-?lﬁiéthﬁﬁﬂcyclo-

ooy Tactleld a3 donea i 15 of “hltneol, 49mg of
R, §®jiu- ¢yanide fanﬂbﬂnﬂ&mhplf )ZJ\BNmmyarexadmd dng thet mixtyre is

15 1 ?ée‘tfrtl ﬁ%?)ﬂ Pl AEPC18R! PheRoREhHs fnmbvddXnder reduced

R rs'gfasge[ @C{ ther regisiug n @eidifjedswith driffuareagetic acigandmpurified by
rTBRP -m-
N e
R f%]rvirne ey ysbhsévlpéstpmﬁ"em@w@c@n agaPpsmioriess oil.
ac{d;gHthD@(mi?Xva M3 EESheaidiygRoerHEy ed at a hydrogen
20
Example 9:
Ethyl Z-((1R",38")-3-(4-fluoro-3-methylphenyi)-2-[3-(5-methyl-2-m-tolyl-
oxazol-4-yimethoxy)cyclohexyloxymethyllacrylate




pressure of | bar for 3 h. The palladiumis filtered
of f and the solvent m xture is then renoved under 10
reduced pressure and the residue is recrystallized
fromacetonitrile. This givesf0.25 g of 2-ethyl-4-{(1
R, 3S)-3-[2-(4:-fl uorophenyl)-5-net hyl oxazol - 4-

yl met hoxy ¢l ohex }butangyc acid as a white

sol i d. H34 FNO5 ‘ (ESI): 420 (M + H+) 15
Exapphe i NGO -Ons simlar to those
of , 2-((1 R3S)-[3t(2-(4- fl

&t et hyl 2-(d
i et hoxyphosp | ) pent apnoate give
2-propyl -4-[ 3>¢Z-t@-fl uorqg 20
phenyl ) - 5- net hyl oxazol - 4- yl met hox$)gycl ohe Xy] but a
oi ¢ acid. C24H32FNO5 (433.5 SUESI)-—434 .- 5
Exanpl e 3: Using reaction cfpndilti oNs sinPlar to ho P

of exanple 1, 2-((1 R 3S)-[3:£2-(4- fl
uor ophenyl ) - 5- met hyl oxazol - 4-fyl nmet hoxy) cycl ohexyl oxy]
cet al dehyde and 72 ethyl 2-(d
i et hoxyphosphoryl )acetate give
4-{3-[2-(4-fluorophenyl)-5-nethyl -
oxazol - 4-yl net hoxy] cycl ohexyl oxy}butanoic acid 0 5
C21H26FNO5 (391.44) MS(ESI): 392 (M + H) Exanple 4:
10, Using reaction conditions sim|ar to those of
ex2Apirad 1 of stefrabutylamynongim 2 chlproide and 332 mg of potassium
5| aarsumaesyare- SuspéidadP Az al i YoF BN YIGTH A8 X ¥ha@ ¥ ¥tirred
]aclﬁt al d@h dﬁ%@nd. e I
2- THimatg xi)/)b' ;m'&r)ff Phioh ity (il Re3S)-2-[3-(5-methyl-2-m-tolyl-
4- {)Sazltcﬂ-éi(-wrrfelthmtyt)l @ﬁ&dﬁbé)bykﬁcymethyl]aclrylate, 225 mg of Itriphenylphos-
bR 212 fig of BRI B ISd Yo bhe “ard Added e Riiture
is degassed and flushed with argon and 10 mg of palladium acetate and
10 0.2 mol of water are added. The mixture is heated at 60°C for 4 h. After
cooling, 20 mi of ethyl acetate and 50 ml of saturated NaCl solution are
added. The organic phase is dried over sodium sulfate, the solvent is
removed under reduced pressure and the residue is purified by flash
chromatography on silica gel (n-heptane/ethyl acetate = 4:1). This gives
15 ethyl Z-((1R",38")-3-(4-fluoro-3-methylphenyl)-2-[3-(5-methyl-2-m-tolyl-
oxazol-4-ylmethoxy)cyclohexyloxymethyllacrylate as a colorless oil.
C31H3sFNOs (523.65), MS (ESI): 524 (M + H").

cet al dehyd

o

_ Ethyl 2R/S-(4-fluoro-3-methylbenzyl)-(1R",3S")-3-[3-(5-methyl-2-m-tolyl-
20  oxazol-4-ylmethoxy)cyclohexyloxy]propionate




15 0 0 0 0 C22H28FNO5 (405.47) MS(ESI): 406 (M + Ht)
Exanple 5: 20 Ethyl ((1

R, 3S)-2-[3-(5-nmethyl -2-mtol yl oxazol - 4-yl met hoxy) cycl o
hexyl oxy- met hyl]acryl ate NaH 7$9MF 25 200 ng of a 60%
strength sodi um hydride suspension are added at room
on of 794 ng of 3-((1

3 in 10 m of
tgtrahydrofuran, and the
ture for 73 20
ynonet hyl acryl ate is

y &
formam de/5 m of
m xtofe is stirred at room t eRpeRs
mnutes. At 0C, 1 g of_ eidayl
t hen added, and the rﬁ\xtuge i SStipred at this
tenperature for 2 h. 100N of ethyl acetate and 150
m of saturated NaCl solutNon are added The organic
phase is dried over sodium sul f i's
renmoved under reduced pressure Q
purified by flash chromat 1PN
hept ane/ et hyl acetate = 2
ethyl ((1R 3S)-2-[3-(5-
met hyl - 2- m t ol yl oxazol - 4- y| met hoxy) cycl ohexyl oxynet
] acrylate as a colorless oil. C24H31NGG (413.52),
(ESI): 414 (M+ H}). 10 Ethyl ((1
R, 3S)-1-[3-(5-nmethyl -2-mtol yl oxazol - 4-yl met hoxy) cycl o
hexyl oxy- met hyl ] cycl opr opanecar boxyl ate 0---, O

80 mg of ethyl Z((1R",3S°)-3-(4-flucro-3-methylpheny)-2-[3-(5-methyl-2-m-

tolyloxazol-4-ylmethoxy)cyclohexyloxymethyllacrylate are dissolved in

5 15 ml of ethy! acetate and, after addition of 30 mg of Pd/C 10%, stirred
under 1 bar of Hy for 24 h. The catalyst is filtered off and the solvent is
evaporated. This gives ethyl 2R/S-(4-fluoro-3-methylbenzyl)-(1R",3S")-3-[3-
(5-methyl-2-m-tolyloxazol-4-yimethoxy)cyclohexyloxylpropionate as a
colorless oil. C31H3sFNOs (521.63), MS (ESI): 522 (M + HY).

10
(2R/S)-(4-Fluoro-3-methylbenzy!)-(1R’,3S )-3-[3-(5-methyl-2-m-tolyloxazol-
4-yimethoxy)cyclohexyloxy]propionic acid
0O-
sSP Q!
N
MeOH
o} 0
ﬁ L
0 0
F
15

70 mg of ethyl 2R/S-(4-fluoro-3-methylbenzyl)-(1R",3S")-3-[3-(5-methyl-2-
m-tolyloxazol-4-ylmethoxy)cyclohexyloxylpropionate are dissolved in 3 ml




1

| NaH DMSO 15 0 At roomtenperature, 12 ng of a

60% strength sodi um hydri de suspension are added to a
suspensi on of 55 ng of trinmethylsulfoniumiodide in 2

m

of DMBO, and the m xture i stirred at room

tenperature for 20 mn. At 10C, 20 100 ng of ethyl ((1

R,

39 tetigydauresvinpinaboind: ti 9liomizal 14Ny LBt Hioxaddepbbnd the
hﬂﬁ&ur@xiﬁnﬁfrpé/d ]aﬁgbﬁhﬁ{é?nn?é’l‘?ﬁ.ﬁg f}ﬁgdl sgtﬁ] fhg‘ q?verrgngEmoved

e Sw“éﬂ% %‘?‘éc qhpresgurs and theerasidua s acidifie sithedflionoacetic acid
| ceanmtpﬂmféﬁd xtRFamd: WS MY | 2fRRS 4-%1@.56' 3?ﬁétﬁ@benzyl)

over sodi um su

R T Tt S S R A

r esprdpﬂenlcsaq:ldras‘ mecblbyeds mmﬁgmggwﬁm oMIS ESH: C.@es 20

elpf D pt ane/ et hyl acetate = 2:1 his gives ethy
]!Ng 5@? 1-[3-(5-

mat hyI 2-mtol yl oxazol - 4-yl net hoxy) cycl ohexyl oxynet hyl
pgjrecar - boxyl ate as a colorless oiI
1002?—!3% 427. 55 M5 (ESI): 428 (M+ H4). 30 ((1
R

b@twt -toiyinx@quwdmzfmxy4cmlmxmy) cycl o

hexyloxynethyl] cycl opropanecar boxylic acid 74 56 ng

presgsure and the residue is acidified with

of ethyl ((1

R, 3S) -1 -[8—>- net hyl -2-m t ol yl oxazol - 4-yl met hoxy }

- 5 hexyl ox t hyl ] cyci opropan )@/lFate are \ Q\
di ~yed N 3 it of ma o] p e ™o o

and t he mxture rred at room erature

Eh The sol ventQis rerrtQ/ed under redis

cis/racemate

trifluoroacetic acid and purified by RP-HPLC. This
gives ((1

R1

3S)-1-[3-(5-nethyl-2-mtolyl oxazol - 4-yl met hoxy) cycl o

h 10 thyl1cyclo boxyi d
15 1o5Y Y 4 2 TS i hekabagiol oot 305 S ot tivitn: aute s dssolved

20

25

30

in 450 ml of toluene and, under reflux on a water separator, heated to the
boil. During the reaction, the volume of the mixture is reduced to half of the
original volume. After 3 hours, the reaction mixture is cooled to room
temperature and 300 ml of dimethylformamide, 29 g of 4-iodomethyl-5-
methyl-2-m-tolyloxazole 1 and 23.5 g of cesium fluoride are added. The
mixture is stirred at room temperature for 18 hours. The reaction mixture is
diluted by addition of ethyl acetate and washed with saturated NaCl!
solution. The organic phése is dried over magnesium sulfate, the solvent is
removed under reduced pressure and the residue is purified by flash
chromatography on silica gel (n-heptane/ethyl acetate = 10:1 — 1:4). This
gives 58 g of rac-3-(cis-5-methyl-2-m-tolyloxazof-4-ylmethoxy)cyclohexanol

as a yellowish solid which is recrystallized from n-heptanefethyl acetate.

C18H23NO3 (301.39), MS (ESI): 302 (M + H+).

3-((1R,38)-cis-5-Methyl-2-m-tolyloxazol-4-ylmethoxy)cyclohexanol 4




(399.49), Ms (ESI): 400 (M + H+) Exanple 6: Ethyl

2RI S-((1

R ,3S )-2-[(met hyl phenet hyl am no) net hyl ] - 3-[ 3- (5- et hy
| -2- 15 80

m t ol yl oxazol - 4-yl net hoxy) cycl ohexyl oxy] pr opi onat e 20

ofoefdy §

I .anN ne a$

m tenperature
ent is renmoved undgr reduced
pressure ang fg Ye residue is purified by fl asj ﬁ‘,,";gﬂ
chr omat ography on silica gel (n- heptane/et hyI cetate
= 1.1+ 3%NEt3). This gives ethyl 2RIS-((1 R,3S)-2-

[ (et hyi phenet hyl am no) et hyl ] - 3-[ 3- ( 5- et hy)- _2-mtag y
| oxazol - 4-yl met h- oxy) cycl ohexyl oxy] pr opi te a
colorless oil. C33H44N20G5 (548.73), ES

+ H). 30 ((I R,
3S')- 2RI S-[ ( Met hyl phenet hyl am no) ]- 3 [ 3- (5 nmet hy
| -2-m tolyl oxazol - 4-yl met hoxy) cycl oljexyl oxy] pr opi oni ¢

acid 75 01--" O-a O',AO05 65 ng of 'ethyl 2RI S-((1

R', 3S")-2-[ (et hyl phenet hyl am no) net hyl ] -3-[3-(5-
nmet hyl - 2- m t ol yl oxazol - 4-yl nmet hoxy) cycl ohexyl oxy] pr opi
onate are dissolved in 3 m of

t e2bahyadr tfsB-4eisheMetingi2-3i-tolylGxafroird- Methdw)dy@cbﬁe&anol are

5 ada%goﬁﬁﬁ irf @%O”h'ﬁt?‘l‘” gln'yf5 a%'é'tétéegn@t1 ﬁoq‘?gg (ggggiﬁﬁé”l_-z Lyo

he “ol enove
pr@%ﬂr@%ﬁdM@T@ ets) dir@ iasidgdi dThe ethixtteh is stired at room

t r tdrhperataedor @bé@ﬂs‘ihéar@(ut icbh&dl ﬁ\‘ﬁ'ﬁpﬁdﬁ’% vEiSn), the

2R| S h
oL ERRNTe e ey wisged ey)arﬁwasla%djmgétaw apejatREnbing sgvent is
I ofmee;d(yﬂlndqrr opdwide qu@*s@hres Fhé Oledid @S SisOlplurified by flash

10 &&%%Qéra%g%n%%a ge (‘1% p?tanel%ghy! acetate = 3:1). This gives 8 g

15

20

of acetate 3 as a colorless oil. C20H25NO4 (343.43), MS (ESI): 344
(M + H+). The acetate is taken up in 170 ml of methanol and, after addition
of 27 mi of 2N NaOH, stirred at room temperature for 1 hour. Most of the
solvent is removed under reduced pressure. After addition of in each case
150 ml of water and ethyl acetate, the org. phase is washed with NaCl
solution. The organic phase is dried over magnesium sulfate and the
solvent is removed under reduced pressure. This gives 6.7 g of 3-((1R,38)-
cis-5-methyl-2-m-tolyloxazol-4-yimethoxy)cyclohexanol as a yellowish solid.
C18H23NO3 (301.39), MS (ESI): 302 (M + H+).

4-((1R,38)-3-Allyloxycyclohexyloxymethyl)-5-methyl-2-m-tolyloxazole 5

O-K—\ Q NaH, DMF
'~ aIEyI bromide
N o @/A 0/\/




(M+ H+) 15 Exanmple 7: (1
R', 3S")- 2RI S-[ (Benzyl net hyl am no) net hyl ] - 3-[ 3- ( 5- net hy
| -2-mtolyl- 20 oxazol -4-yl m et hoxy) cycl ohexyl oxy]
prop ionic acid Using reﬁclti or\?t%nggl gns simlar to
h f le 100, et : - 2-
[ 3+ RErcse figpBtafvico 0 ane 516036 wieagliosgdisychystiiseysuspnsion
et ehrgl dadid/lond egmﬁdnldﬁgm*grgﬂ @-E(gWﬁggﬁbilﬁj%-gle‘f}@ylfﬂm—toiyloxazo!~
' ) - - nz -3 )
= I 31%@ lrﬁ%%ﬂ@!:%‘g'ﬂﬁ?’éﬂ}/%ﬂqﬁ& o’l“in ot ﬁ%&ﬁ%&%@y@% Regythgxpixture
] prispsiiredcataooh tempereture lfbnazOWﬁhglﬁ.tSG'iﬁﬁeﬁéilyl bromide are then
5% %@\%‘%ﬁhe MRk i)s:stﬁl%z'l' 5t 4(§°M JntLﬁH'EPlé 'c%n%r%fgﬁ is c%mplete; if
) -reRuigde fuithermsotim 3hydsides-anet aflyt Dromtide varex arded4 After
- Y | B Flete RN GR {(F?/M%XM&HF&)?' Yt 3F 'ethyMcbtarld3Rd 150 mi
R, é) Sarérg{aieq ?Nﬁ‘\%'t AQlution rAreoRgdask atlos -crggmicepitasey jc ded over
- - meaydesiymRiumitd, a6 XbREAtPER Qﬁ&%&’gﬁdérr}ga%\%d ?Fezs'glure and
10" anol ,.,49 ny of.f ao%y)rﬂq% ani de and 0.2 or )
NaHF afi ARl AHiifiefle e Gheomatographedomt stigangel (n
t elneptartajethyf aceta@ hs:mﬂ%&o@iyﬁm_:j § of el _w}g‘@e rgi_g{%;oxycydo_
e, hesidue i s .acidifl W )
e SR ERALS Tt A BBkl 1, 6 ReS e, hipiess ol
gi $eHZTNO3S (341.45), MS (ESI): 342 (M + H+).
R', 3S ) - 2R/ S- net hoxynet hyl - I3 [h3- ( F mai hyl -2-m -
I | - 4-yl et h cycl ohexyl oxy] propi oni ¢ aci
15 e (ﬁﬁgﬁgé%-[é’s@y-mg?hyl-omxy) oxa29-¢metioxy)aysloresyloxylpro-
41Baié-1(Mdiol Ht) 20 Exanple 9: Ethyl Z-((1 R,
3S')-3-(4-fluoro-3-nethyl phenyl)-2-[3-(5-nmethyl-2-mto
|yl - oxazol - 4-yl met hoxy) cycl ohexyl oxynet hyl ] acryl at e

O
N O I O
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At 0°C, 225 mg of DABCO, 1.4 g of anhydrous N-methylmorpholine N-
oxide and 350 pl of osmium tetroxide, 2.5% in tert-butanol, were added to
28g of 4-((1R,35)-3-allyloxycyclohexyloxymethyl)-5-methyl-2-m-tolyl-
oxazole in 9 ml of acetone/water 10:1. After 24 h of stirring at-room

25 temperature, 2.4 g of sodium metabisulfite were added, and after 10 min,
the mixture was diluted with 25 ml of CH2CI2. The mixture was filtered and
the solvent was removed under reduced pressure. The residue is purified
by flash chromatography on silica gel (n-heptanefethyl acetate = 1:3). This
gives 2.5g of 2R-(1R’,38°)-3-[3-(5-methyl-2-m-tolyloxazol-4-yimethoxy)-

30 cyclohexyloxy]propane-1,2-diol as a colorless oil. C21H20NOs (375.47), MS
(ESI): 376 (M + H).

28-(18",3R")-1-(tert-Butyldimethylsilanyloxy)-3-[3-(5-methyl-2-m-tolyl-
oxazol-4-ylmethoxy)cyclohexyloxy]propan-2-ol




77 220 ng of tetrabutyl ammoni um chl oroi de and 332 ng
of potassium 5 carbonate are suspended in 4 m of

di met hyl f ormam de and stirred intimately for 20 mn.
400 ng of ethyl ((1 R 3S)-2-[38Z5-nethyl-2-mtolyl-
oxazol - 4-yl met hoxy) cycl ohexyl oxynet hyl Jacryl ate, 25 ng

of tri p%h phi ne an%ﬁgﬁg ngy 063 g‘e@

4- 1| 3 t odabenze e added t /

is ~ d 10" gy ofo’u(lg\o_s'\
of wat

sded ahd TI Shdd ®i thar
er are added.

i xture is heated at 60C for 4 h. After cooling,
20 .-mM of ethyl acetate and 50 ml of saturated NaC

oA B Fiaas 875 1 BNt bipence an
pL @urgeofanﬂabhajlamp'io@huﬂn ii@(fiﬂel eré iaaaemtc/: fz.%glhof 2R-(1R’,38")-3-
52 23—5@%%&25@3@@%&@?#&&%&gi({is?:?ct:lgngxﬁéx%pro%%%te% ,S-diol in
R ,3Bm) of dichldrom@tbaie.n@vdrya perio |9f-13- i, heSmaireyik slowed to
-t . . .
oxgg% 142 rlor_(r)en‘t‘ ht.gg@eé?/tg f%haenxdyltfg)?&rpeq”ﬁw]%Py‘cgt eTl}fs myxture is
coI%‘FfIaE@yMth.d'C 1¢Bethane, (the ExbsLt isvErieESHYer SadiumMsulfate
+ : I i©ran i :
wssih}:-lgﬁgéé@)(ﬂfﬁﬁi tﬁ;{e( _éof_v%rl?g i @@%BYLW)@%?C@& Bressure. The
ox&2YHYa.- §i HHHE%‘-};/% SbhERTAMBAIPDmARlY obnsiica gel o-heptane/
of eem'thydcefaté(é 2:1 - 1:2). This gives 28-%18' 3Ra—1-(tert-bu Idimethyl-
R sﬁ&?]éfﬁfﬁ[ﬁ&qﬁ)%’tﬁ’il-@?ﬂh’?glﬁofa%l—zﬂéy rh%ﬁio&y}é{r%ﬁo elx_;é)}n]-

t oPyoRBtaZ-ol -as ya nenlbress) ojic ©ENOSIME39. VBRCMS JESI): 490

ar gydi gspl ved in 5 15 m of ethyl acetate and, after

addition of 30 ng of PdIC 10% stirred wunder 1 bar of
B for 24 h. The catal yst is filtered off and the

D ' ety Yl oran-o-
PRES LA oy o ?qfﬁsﬁggﬁ@ye?}- R3Jo%4 ¥ prgp 2:ynyloxypropoxy)-
( YRRV Bg@l 0%5 -2angtpiiaxagale) cycl ohexyl oxy] pr

op ion ate as a colorless oil. C31H38FNO5 (521.63),

MS (ESI): 522 (M+ H{). 10 s«

(2RI S)-0(4 Fl uorq- 3- net hyl benzyl )-(1 o
R3S ?L) thyl - 2- %;)Iylloxa ol 4\ 0/@\/\(\0 /
- : ; (o] —8j
4 t xyyoxooy eﬁa—;r-oamd |
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25 mg of 60% strength sodium hydride suspension are added to 245 mg of
25-(18",3R")-1 ~(tert-butyldimethylsilanyloxy)-3-[3-(5-methyl-2-m-tolyloxazol-4-
ylmethoxy)cyclohexyloxy]propan-2-ol in 3 mi of dimethylformamide, and the
mixture is stirred at room temperature for 20 min. 200 mg of propargyl

25 Dbromide are then added, and the mixture is stirred at room temperature
until the conversion is complete. The mixture is taken up in saturated NaCl
solution/ethyl acetate, the organic phase is dried over sodium sulfate and
filtered and the solvent is removed under reduced pressure. This gives 25°-
(1S,3R)4-{3-[3-(tert-butyldimethylsilanyloxy)-2-prop-2-

30 ynyloxypropoxylcyclohexyloxymethyl}-5-methyl-2-m-tolyloxazole as a
coloriess oil. C30H4sNOsSi (527.78), MS (ESI): 528 (M + H*).
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25

5

15 70 ng of ethyl 2R/ S-(4-fluoro-3-nethyl benzyl)-(1

R' ’

3S' ) - 3-[3- (5-net hyl - 2-

m t ol yl oxazol - 4-yl net hoxy) cycl ohexyl oxy] propi on ate
are di ssol ved in 3 m 79 of te83ahydrof uran/ et hanol

of 1 NLiOHis added and the mxture is

st | ¢1ﬁed39ai -2Ro%ii3(SMrthpl e tolyloxagol-y Tirethexi)eyishexyloxyl-2-
n%%POb yHﬁggﬁpr{,Pqueg' pressure and the residue is
aci di

ied W I fluoroacetic acid and purified by

RP-HPLC. This gives 2R/ S-(4-fl uoro- 3-net hyI benzyl )- (1

R,3S)-3- thyl-2-mtolyl oxazol - x yC

I ohexyl dni ¢ aci d S a ®e orl ess

C29 5 (495¢ N |—|+) 0

Exatpte 10: 10 AiYB\(D @V(Q

rac- 3-(ci s-5-Methyl - t ol yI oxazol - 4-yl net hoxy) cycl oh \’
exanol Bu2SnQ, CsF 15 21.7 g of 1, 3-Cycl ohexanedi ol I

and 30.3 g of dibutyltin oxide are dissolved in 450
m of toluene and, under reflux on a water separator,

he& ad dfdetrbleutymhlhon@m flogridd e MepctetaRydioRfral O b Bdded to

O A0 B SR BBkl et e o

t 0 oxppiopoxglpelohexylexymethgDd-nletiofi- Dmrriywidoiaram d@ ml  of

1 thar&{ygilOfUQ%lPCeSI um'ﬁ UOT ﬂggnékg%%éﬁl t%th?azﬂge({q]j'r%h The

0; s mixture é%i taltenr gionint satpeated INaCF selulieniethy! sacetdte, the organic
r epﬁES@VB atigd Wver s8diuf sutRe n @@é@na‘?ﬂ #k s{%tl\téﬂt is.removed

t t
o it el PRst, This SEW%%@&QSJH&HH%mQtMQ m-tolyl-

s 0 bxa‘mM-yslmetBﬂixweﬁbl

vg;:%@ﬁ myﬁﬁéwpﬁoﬁaﬁutae as a

e R b e PR o

Th| s gives 58 g of

éi‘%ﬁi‘f“*‘”% Ba B P2 sV R 4 TPl b Rt -2-
f r BIAPRXWRIOPaRel-et hyl acetate. C18H23NO3 (301.39), M
(ESI): 302 (M + H+).

i\ /O\ /Y\ e gn_ﬁ\o’(lo/ﬁ/\o

T R

- 90 mg of Pd/C 10% are added to crude (1R",3S")-2R-3-[3-(5-methyi-2-m-

tolyloxazol-4-yimethoxy)cyclohexyloxy]-2-prop-2-ynyloxypropan-1-ol
dissolved in 20 ml of methanol, and the mixture is stirred under a hydrogen
pressure of 1 bar for 3 h. The catalyst is filtered off and the solvent is
removed under reduced pressure. This gives 2R-(1R’,3S°)-3-[3-(5-methyl-
2-m-tolyloxazol-4-ylmethoxy)cyclohexyloxy]-2-propoxypropan-1-ol  as a
colorless oil. The residue is purified by flash chromatography on silica gel
(n-heptanefethyl acetate = 1:1). CosHzsNOs (417.55), MS (ESI): 418
(M + H*).

0




30 3-((1

R, 3S)-ci s-5- Met hyl - 2- m t ol yl oxazol - 4-yl net hoxy) cycl ohe
xanol 4 80 o Chirazynme L-2 1 V\ p vinyl acetate OO
NaCH MeOH 25 g of 84
rac-3-(cis-5-Methyl-2-rrmtolyl oxazol - 4-yl met hoxy) cycl
ohe3GhbiR". 3P 9-2-(R-Frenwe 3H3-(S2dethyl-@tmvolyjdxazokd-3ime thosty)-

1. %ﬂlﬁgx%ﬁﬁdﬁnik'ﬁid—yo (Boehri nger Mannheim are

addéd. The I's stirred at roomtenperature for
about 3 hours (LC-Ms control for 40-45% conversion),

the enzyme A s\then fil{ ecgeha@f ferisheWashed wit h)@zl
o 0

acet gt e _an sol vent 2 NsCioy enoved undery r educe

e. OThe r e2i due |i-s—puriii-ed—by—& as}vﬁfﬁ\o
Nography o i d')ca gel (n-heptane/ &byl acet atekl)‘\o
' ' 8 g of acetate 3 as acolorless

143), M5 (ESI): 344 Ht). The ©
¥ is taken upiin 170 m of nethano , after \L
addition of 27 ml off 2N NaOH, stirred at "t oom
Stenperature for 1 hour. Mst of the solvent is

renmoved under reduced pressure. After addition of in

each case 15 150 ml of water and ethyl acetate, the

or 480 pn@ 9é DesswdaitincpariodinaeCire added t80 nidef DRYAN"3S")-2-

R Aot 1 b A e the B fEgppan-
3. (I-(o‘i iR g% rrrlll of dlchlorometﬁane, and the mixture is stirred at room
0 ;;;@gggﬂ A ?%%ﬁ%ﬁ@gﬁ%‘ [EQ1TH) oW RERRd Watico,
30 tl pﬁ} n,gdde @R e IS stirred at room température for
3510 3mi.| Yhexgrganio phageoisy sephididd Soffe dligh - 8ver MYSOP and
Xaé@ﬂo%nﬁa%@df"ﬂ@v":esicﬁ]é is taken up in 2 ml of acetonitrile, and 1.5 ml of
_ 0.65 M NaH,PO4 solution and 48 pl of 35% strength H,O. solution are
15 added. At 0°C, 30 mg of NaCIO, in 2 ml of water are added dropwise over
a period of 1 h. The mixture is stirred at this temperature for 3 h. NaS0,
solution, 10% strength HCI and 10 m! of CH.Cl, are then added, the
phases are separated and the organic phase is dried over MgSO, and
concentrated. Purification of the residue by HPLC gives 1.2 mg of 2R-
20 (1R‘,3S’)-2-(2~méthylpropoxy)—3-[3-(5-methyl-z-m-toiyloxazol—4—ylmethoxy)-
cyclohexyloxylpropionic acid.

Example 11:
: 2R-(1R ",387)-3-[3-(5-Methyl-2-m-tolyloxazol-4-yimethoxy)cycichexyloxy]-2-
25_ (4-trifluoromethylbenzyloxy)propanoic acid




5

| bromdy e 0O0-- Y 81l At roomtenperature, 470 ny

of 60% strength sodi um hydri de suspension are added

to a solution of 2.2 g of 3-((1

R, 3S)-ci s-5-net hyl - 2-mt ol yl 0x@xzol -

4-yl| met hoxy) cycl ohexanol in 30 m of

di n%?'ﬂglr%ga?d\'r?’a@qm%fﬂﬁj simitarnioxthgse ofjexampler i 28-(1R638°)-1-
t engpat-Bltyldimbeylsianylonty)-3-[8G5 e ®i-2l Lide ;
{ oot ﬁ\%ﬁ%d 3 t he m'x)tu[eqi 3??}?&*@@%%@’8’%@?%0%
t h&YEIORTETISXYRTORANFi0h | A1 4-irffluorerpeihy bgnzyly profeide give 2R-
sod(it Bﬁﬁﬁym4[mmhﬂL2-M-tdlylon.?ﬂ-4? lﬁqeaﬁkdmloo n?ya??ﬁ@{y;]oxly]_z_@_
co - MS.control), of ethy
ac%@SQ%W%ﬂMSﬁgggm%ggg NaCl solution are

added. The organic phase is dried over nagnesium
Sulghainfplel18 Sol vents are renoved under reduced

pressure and 10 the residue is purified by flash

c hPok bR S iy Meihdi2-mctehidexazoh4-wasthme) yclohexyloayh2e

= Mdthoxyphbpiotlicvgsd 2. 3 g of 4-((1

R, 3S) - 3-al | yl oxycycl o-

hexyl oxymet hyf) - 5- hyl - 2- m tetyf oxazol e 5 as a
7N03 (3), VS (BS1): 342 (M
RS

colorless oil. C21%
+ H+). 15 (1

R ,3S )-3-[3-(5-Metyl -/2- m3 ol yl oxazol - -yl [t hoxy) cyc
| ohexyl oxy] pro- pane=tN2-di ol Os04 04 20 At 0C,

225 ng of DABCO 4 g of anhydrousH met hyl nor phol i ne
N- oxide and 3 of osmumtetroxide, 2.5%in

tert - butanol, added to 2.8 g of 4-((1 R

3S) - 3-al l yl oxycycl ahexyl oxynet hyl ) -5-nmet hyl -2-mtol yl - .

o oxazole in 9 nl of Gldet one/ water 10:1. After 24 h of

15

20

25

stirring at- room 25 tenperature, 2.4 g of sodium
meUsings tidctibR ¢sHdicHA Sfmildnt 3hés¥ ofOeriple 10, 1-(tert-butyl-

- dimethyisilanyloxy)-3-[(1R,3S)-3-(5-methyl-2-m-tolyloxazol-4-ylmethoxy)-
cyclohexyloxy]propan-2-ol and methyi iodide give 3-[(1R,3S)-3-(5-methyl-2-
m-tolyloxazo!-4-yimethoxy)cyclohexyloxy]-2-methoxypropionic acid.

Example 13:
3-{(1R,38)-3-(5-Methyi-2-m-tolyloxazol-4-ylmethoxy)cyclohexyloxy]-2-(4-tri-

fluoromethylbenzyloxy)propanoic acid
IO
AR O/\#LOH
0O
‘ O™ “cH,
H,C

Using reaction conditions simifar to those of example 10, 1-(tert-butyl-
dimethylsilanyloxy)-3-[(1R,38)-3-(5-methyl-2-m-tolyloxazol-4-ylmethoxy)-
cyclohexyloxylpropan-2-ol and 4-trifluoromethylbenzyl bromide give 3-
[(1R,3S)-3-(5-methyl-2-m-tolyloxazol-4-yImethoxy)cyclohexyloxy]-2-(4-
trifiuoromethylbenzyloxy)propanoic acid. | '




S dr Usthgpvreactionli eonditibhst similand td | tHoseedfamstatripde 10, 1-(tert-

10 C27HA3NOBSI  (489.73), M5 (ESI): 490 (M + H+). 15

15

20

the m xture was diluted with 25 ml of CH2Cl 2. The

m xture was filtered and the solvent was renoved
under reduced pressure. The residue is purified by
flash chromat ography on silicd6el (n-heptane/ethyl
acetate = 1:3). This gives 2.5 g of 2R-(1

R E?@WPB’—]%(S met hyl - 2-m t ol yl oxazol - 4- - yl met hoxy)

30 X :
3&58’5&%55’”4 R R e ik U o PR Q2.0
s [fwergmethylhanzyisiyin rapmwpa | a
nyl oxy)-3-[3-(5-nethyl -2-mtolyl -

oxazol - 4-yl met hoxy) cycl ohexyl ox ppan- 2- @l 82

TBDMSCl O-Oimd tole 0,0 AL O 0Q of i m dazol e,

1.02 g of tert-b Ji npt V1 syl chl®rige amd 50 ny

of tetrabutyl amo i 0gli-de are added o 2.5 g of

2R- (IR, 3S')- 3 CH,

[ 3- (5- et hyl - Ct ol yl oxazol - 4-yl net h

cycl ohexyl oxy
]propane-'1,2 d|oI in 30 m of dichl et pane. Over
a period of 18 h, the mxture is all owned warmto
room tenperature and then poured onto ice. The m xture

is extracted with dichloronethane, the extract is

fgg}’lﬂﬁeﬁﬁﬁﬁh}?%gb‘giﬁl 'as %Cﬁdm%@@a@ﬁ?' T%E?é?f"yé’geth'

gepxx)ﬁy@l@bmﬂ@xy]p@nﬁywzﬁt eangt - Elﬂgonomethylt@pzyrrmremlde give
gi 8gE1R§S§ -33?~§1@’tﬁy1—?rhtt§fﬂoﬁ%ﬂ§‘ M)ciyc Z?hef(}[nca)x%] -2- §3-tr|-
)cb’d‘i’%’ﬁﬁg\)"g%ﬁy O%Y BB%P:?-“?ICOEFC' s a coI orless oil.

2S }_él 15:
S, E TP{I%- F3- (tert-Butyl di net hyl sil anyl oxy) - 2-prop-2-y
ny B4 88 p (P} Methyl-2-m-tolyloxazol-4-yimethoxy)cyclohexyloxy]-2-(3-

Cyﬁieﬂmﬁéﬁﬁgﬂ)ﬁ}’éﬁéﬁié@éﬂyl -2-mtol yl oxazol e

st eears

Using reaction conditions similar to those of example 10, 1-(tert-butyl-
dimethylsilanyloxy)-3-[(1 R,38)43—(5-methyl-2-m-tonIoxazol-4~ylmethoxy)-
cyclohexyloxyjpropan-2-ol and 3-methoxybenzyl bromide give 3-[(1R,3S)-
3~(5-methyl-2-m-tolyloxazol-4-ylmethoxy)cyclohexyloxy]-2-(3-methoxy-
benzyloxy)propanoic acid.

0—CH,

Example 16:
3-[(1R,3S)-3-(5-Methyl-2-m-tolyloxazol-4-yimethoxy)cyclohexyloxy]-2-(2,5-
dimethylbenzyloxy)propanoic acid



Br 20 111 0 -11111"1~" O- 11 O ~\ NaH 25 ng of 60%
strength sodi um hydri de suspensi on are added to 245 ng
of 2S (1
S ,3R )-1-(tert-butyl di net hyl &§7 anyl oxy) - 3-[ 3- (5- net hy
| - 2- n=t ol yl oxazol - 4-

in 3 my of

yl met hoxy) cycl ohexyi oxy] pr opan-
di met hyl f ormam de, and the m xt is stiflred at room
oap brom de

tenperature for 20 n. /'Q(jg g ~oT §

are then added, @ enmixture is stlrr d at room
tenperature unti he ®¥nvétsion is cqhpl ete. The

m xture is takemCup in saturated NaCl | cwii on/ et hyl
acetate, the organic phase is dried sodi um
sulfate and filtered and the solyg > renoved under
reduced pressure. This gives 2S - {1

<
'S BBMg {raattior( conditiBH Y4iMilAR B Yindksk oy eQ¥dhbie? 19, OR{@rt-butyl-

Ly nQIfB%*/‘MSHﬁBXJWW)y% HAR3S-3xt§raethyl-2-ne-tohdongzal A-wimeshgxy)-

15

20

oX agaﬂbbemompmbnrz-es@ndnzj5-dm&hl§+5@ﬁ‘é,$lbr6&?d7e dife 3-14R,39)-
S5 G s M dollkae o e By o Eobe vopiRedny ) cyc

Ioﬁ@i@:fhwbﬁpzsdoxy)pmpﬂmomgmg“ oxypropan-1-ol 5 0'-~0-S;

Ol1 0112 mM of tetrabutylamoniumfluoride, 1IMin

tetrahydrofuran, are added to 200 ng of
-(1S,3R)4-{3-[3-(tert-butyld

lnEkauipﬂelﬁmyl oxy) - 2- prop- 2-ynyl -

0 o HRR B S UMERTE R TTRABE oL 4 Vimethoky oy clohexyloxyl 5. 4-

methylbenzyloxy)propanoic acid

CH

3

Using reaction conditions similar to those of example 10, 1-(tert-butyl-
dimethyisilanyloxy)-3-[(1R,3S)-3-(5-methyl-2-m-tolyloxazol-4-yImethoxy)-
cyclohexyloxyjpropan-2-ol and 4-methylbenzyl bromide give 3-[(1R,38)-3-
(5-methyl-2-m-tolyloxazol-4-ylmethoxy)cyclohexyloxy]-2-(4-
methylbenzyloxy)propanoic acid.

Example 18:
3-[(1R,35)-3-(5-Methyl-2-m-tolyloxazol-4-ylmethoxy)cyclohexyloxy]-2-(4-
tert-butylbenzyloxy)propanoic acid




tetrahydrofuran, and the mxture is stirred at room
tenperature for 2 h. The 10 m xture is taken up in
saturated NaCl solution/ethyl acetate, the organic
phase is dried over sodiumsul8&te and filtered and
the solvent is renoved under reduced pressure. This
gives (1 R ,3S)-2R-3-[3-(5-net -mtol gl -

oxazol - 4-yl met hoxy) cycl ohexyl ox prap- 24 ynyl oxypr op
an-1-ol as a col

(ESI): 414 (M + 6 1 : o)

3S' ) -3-[3-(5-Met hyT-2-m tol yWbxazol - 4- yl net hoxy) cycl oh
exyl oxy] - 2- proﬁ ypropan-'1l-ol Pd/C 20 50 ng of
Pd/ C 10% are added to crude (1

R ,3S)-2R 3-[3-(5-nethyl -

tol yl oxazol - 4- ylnethoxy)cyclohexyloxy 2-prop-2-ynyl ox
ypropan 1-ol dissolved in 20 m ofH ol, and the

|Jjure is stirred under, a hydrogen Pressure of 1 bar
sing, reasiion: £opAijiens | @nﬂlﬁrttér &wsef of gwample Wb {iert-butyl-

| S daﬁemmaﬁﬂom (1Re®t9):s£tsnﬁ§ﬂﬁuzﬁn-t3 DloRaShNEFIntEinbly)-
38?19&6&@9éropan;f—ﬁLaneAr}%yepmvbkgqugepg% SfBR3S)

5 opsn(smethyag -ra-tolyltixazblesyimethoxTiegclobekglbry]is (auwrt-bugd

(HERBETDRPIIRPPRRARY T 1) T Shbesnos (417, 55),

|vs (ESI) 418 (M+ H+). TBAF THE Yom/ ~0-~-- 0-Y~0

2 P 5- net hyl t ol vyl | -4
-yﬁf@%a%& o 2B areh et axy sy ohexyloRy].2-(2-

10 DegifiubbdrhbihyibRinzoiBidApiépanoic acid

15

20
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Using reaction conditions similar to those of example 10, 1—(tert—bﬁtyl-
dimethyisilanyloxy)-3-[(1R,3S)-3-(5-methyi-2-m-tolyloxazol-4-ylmethoxy)-
cyclohexyloxylpropan-2-ol and 2-trifluoromethylbenzyl bromide give
3-[(1R,35)-3-(5-methyl-2-m-tolyloxazol-4-yimethoxy)cyclohexyloxy]-2-(2-
trifluoromethylbenzyloxy)propanoic acid.

Example 20:
3-{(1R,35)-3-(5-Methyl-2-m-tolyloxazol-4-ylmethoxy)cyclohexyloxy]-2-(2-
chlorothien-5-yimethoxy)propionic acid

| | | o
Q_{I;:)’O\o/\ﬁLori

H,C
. s

cl




2. NaCl®2 5 180 ng of Dess-Martin periodi nane are

added to 90 ng of 2R (1 R ,3S)-2-

propoxy- 3-[ 3-(5-net hyl -2-mtol yl oxazol - 4-yl met hoxy) cyc

| ohexyl oxy) propan- 1-ol in 1.%891M of dichloromethane,

and the mxture is stirred at room 10 tenperature for

2 HUsing regction Nab@Riighs sindilar td)fthd%?é) Saf r@@rﬁ ple tert—butyl-

o E R 31 ) 2 sl kG-
sepyciohedylokylprapared-asv emndvy Sehlamthiers6ndmethyit etiioriBize give
F IR IS R forglo AR oallidop ¢
Sst phien-oyimsthaxyiproaionic aciddded. At 0C, 30 ng of
NaCI(I in 2 mM of water are added dropw se over a

riod o h. The m xture is stirred at this
r#ﬂ@"é[’(?éfor 3 h. Na2SC8 sol utlon 10% strength

HCI3 -FhR, 38)- ms-Metlﬂfmretcﬂm@xa ARIoHBGRRG]-2-(2-
%@@%&ﬁj §€i @ c%ge or ganic phase is dri'ed oveéer
H %%t ed. Purification of the residue
by HPLC gives 1.2 ng of 2R 20 (
R ,3S)-2-(2-nethyl propoxy) 3- %thyl 2-mtolyl ox
azol 4-yl met hoxy) grexXyFoXy api d.

Exanple 11: 2R- (1}
-)-3-[3-(5- Met hyl -mtcﬂyl@klazol-4-yl thoxy)cyclohex
yl oxy]-2- 25 (4%€rifluoronethyl benzyl oxy) pr opanoi c
acid 85 Using reaction conditions similiar to those of
exanple 10, 2S- (1R ,3S)-1-

10 (tert-butyl di rrethyIS|IanyI oxy) - 3- [ 3- (5 n”ethyl 2-mtoly

| okigi rebctibAeédititions SHEIANR ey bPE9R F@ Nfert-butyl-

R T L dnedve TP s
exwm;e}xymw}prapamz‘-blu@rranetmnﬁewmhmey)w@py[@m 8S)-3-(5-

ac@%)t WR@ ‘%ﬂz"g“r){"i“SF'lﬂ"é{M?lﬂhezfy'?P‘YﬂeH%M%ym{@womc

15 yl asig] - 2-

Example 22:
3-{(1R,35)-3-(5-Methyl-2-m-tolyloxazol-4-yimethoxy)cyclohexyloxy]-2-(2-

propynoxy)propionic acid
| .r
20

Using reaction conditions similar to those of example 10, 1-(tert-butyl-
dimethylsilanyloxy)-3-[(1R,3S)-3-(5-methyl-2-m-tolyloxazol-4-yimethoxy)-
cyclohexyloxy]propan-2-ol and 2-propynyl bromide give 3-[(1R,3S)-3-(5-
methyl-2-m-tolyloxazol-4-yimethoxy)cyclohexyloxy}-2-(2-propynoxy)-

25  propionic acid.

Example 23:
3-[(1R,38)-3-(5-Methyl-2-m-tolyloxazol-4-yimethoxy)cyclohexyloxy]-2-(2-
pentynoxy)propionic acid




met hoxypropionic acid OH 10 Using reaction conditions
simlar to those of exanple 10, 1-(tert-butyl-

di met hyl si | anyl oxy)-3-[(1

R, 3S) - 3- (5-net hyl - 2- m t ol yl ox&@l - 4- yl met hoxy) -
cyclohexyloxy]propan-Z-oI and nethyl iodide give 3-[(1

R, 3S) - 3- (5- net hyl - o
mt ol yl oxazol - 4-vyl rret hoxy) cycl 0 w oxy] - 24Jjmet hoxypr op
ionic acid. 15 Ex o
3S) - 3- ( 5- Met hy! - z@m—él dkazol - 4-yI met ndxy) Tyl ohexyl
oxy]-2-(4-tri- fl onmet Ayl zyl oxy) pr@panoic acid O
20 Using reacti s conditions simlar tg¢,those of
exanpl e 10, 1-(tert-butyl- di methyl sil #hyl oxy)-3-[ (1
R, 3S) - 3- (5-net hyl - 2-mt ol yl oxazol - 4-yl et hoxy) -
cycl ohexyl oxy] pr opan 2-ol and 4-tri #laror onet hyl benzyl
brom de give 3-

R 3ing-resciien rc;andmonswmy!amazmose of rexahpiey ) 10y ci-¢leetbutyl-

yl W]amérlsﬁlé 15(9)’ L85 S ﬂ*@ﬁfﬁ?(@%@fwz'rﬂ%xllyfbfx%ol@a{l?lrﬁethoxy)

acid

R §$§9 6% 0 Haﬂan22ﬁ{ t&ﬂdyﬁmﬂmnyl4bgnmldehgm) 3yEIRAEX-3-(5-

5y enethyl2-Btdlyloxatdi-agrRABdxyE ViRl RL@ q%’i-ﬂy,%)@}?J d

action conditions simlar to those of exa
1Opr<gp ?ﬁgﬂccpbutyl di met hyl si | anyl oxy)-3-[(1
R, 3S) - 3- (5- net hyl - 2-m t ol yl oxazol - 4-yl net h-

0X hexyl oxy] propan- 2-ol and
- 3- Frlm

oronet hyl benzyl bromide give 3-[(
R §¢§1Fg3§5&ﬁuélthyﬂﬁnttoIyiaxazabéwlmemmiayoboy:pxylokp]@xz

10 Y! ﬁ?ﬁﬂen%xf/)'ﬁ'réﬁbmcféd@r onet hyl benzyl oxy) pr opanoi ¢ aci d,
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Using reaction conditions similar to those of example 10, 1-(tert-butyl-
dimethyisilanyloxy)-3-{(1R,38)-3-(5-methyl-2-m-tolyloxazol-4-ylmethoxy)-
cyclohexyloxy]propan-2-ol and allyl bromide give 3-[(1R,38)-3-(5-methyl-2-
m-tolyloxazol-4-yimethoxy)cyclohexyloxy]-2-(2-propenoxy)propionic acid.

Example 25:
3-[(1R,38)-3-(5-Methyl-2-m-tolyloxazol-4-yimethoxy)cyclohexyloxy]-2-(3-
phenyl-2-propenoxy)propionic acid

N

0
(T o
0™ “cH,

HC




10 Exanple 15: 3-[(1

R, 3S) - 3- (5- Met hyl - 2-m t ol yl oxazol - 4-yl met hoxy) cycl ohex

yl oxy] - 2- (3- net hoxybenzyl oxy) propanoi ¢c acid OH O CH3

15 Using reaction conditions ®fmlar to those of

exanpl e 10, 1-(tert-butyl- d inmethylsilanyloxy)-3-[(1

R, 3Bing-reactien rodnditiomst simaiaoxmzt‘dosé wf rexahiply) 10, 1-(tert-butyl-

cy Cdlﬂgﬂfqéi@g%@)og 3PR238) Sa(%drngth”% 3%y Bﬁ)xa%o! »! y&netﬂoxy)
3 (oycmﬁwpxsdpmnm-gﬂobxaanﬂ 4 3yphertyhdxprppgoylohdxgmade/] give

g RBJQ)Q:KYS rRARFAVZ-RIONAE LLAN AL firr R Sy ) AL THEBIRG]-2-(3-

5R :P@F“ %'QTWW)PZOWQ ¢idxazol - 4- yl met hoxy) cycl ohex

yl oxy] - 2- (2, 5- di net hyl benzyl oxy) propanoi ¢ acid 87
Usi [ jon conditions simlar to those of exanple
s

"but yl - di net hyl sil anyl oxy)-3-[(1

R 3511133@-32@ -Nigithyd-2ami- lyioerat dlyimeliiomgidye loxy]-2-(2-

g%/orré]} @@PW@@Oég@I fi\@d 2, 5-di net hyI benzy

~ 3-(5-net hyl -2-mtolyl oxazol - hoxy) cygl ohexyl oxy]

-2-(2,5- d inethyl benzyl oxy pro aci Exanpl e
17: 10 3-[(1

R, 3S) - 3- (5- Met hyI oxazol 4- yI hoxy) cycl ohex
yl oxy] - 2-(4- ety enz;ﬂ ox?)"propanm cfacid OH CH3

Usi ng reactiontenditions simlar-to se of exanpl e

1010, 1-(tert-butyl- d inethylsilanyl®&y)-95[ (1

15
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R Bistig3 rdtiR! BYhdifiord sHhiarP¥64Rbsé of! SRR 10, 1-(tert-butyl-

dimethylsilanyloxy)-3-[(1R, 38)-3-(5-methyl-2-m-tolyloxazol-4-yimethoxy)-
cyclohexyloxyjpropan-2-ol and isobutenyl bromide give 3-[(1R,3S)-3-(5-
methyl-2-m-tolyloxazol-4-ylmethoxy)cyclohexyloxy]-2-(2-methyl-2-propen-
oxy)propionic acid.

Example 27:
3-[(1R,35)-3-(5-Methyl-2-m-tolyloxazol-4-yimethoxy)cyclohexyloxy]-2-
benzyloxypropionic acid

Using reaction conditions similar to those of‘example 10, 1-(tert-butyl-
dimethylsilanyloxy)-3-[(1 R,35)-3-(5-methyl-2-m-tolyloxazol-4-yimethoxy)-
cyclohexyloxy]propan-2-ol and benzy! bromide give 3-[(1R,3S)-3-(5-methyi-
2-m-tolyloxazol-4-yimethoxy)cyclohexyloxyl-2-benzyloxypropionic acid.




15 cycl ohexyl oxy] propan-2-ol and 4-net hyl benzyl

brom de give 3-[(1 R 3S)- 3-

(5-nmet hyl - 2-m t ol yl oxazol - 4-yl met hoxy) cycl ohexyl oxy] - 2
-(4- met hyi benzyl oxy) propanoi @zaci d. Exanple 18: 20
3-[(1

R Exarmipleb2dkt hyl - 2-mt ol yI oxazol 4 yl met hoxy) cycl ohex

G B BS SREE U@Pﬁ%c' BT ons cimlar to

t hose of exanp (tert butyl
d| met hyI sil an ) 3-]
toI < F
cyc ony] propan 2- ol anert-butyl benzyl

bro glve -[(1 R3S) 5

ol yl gxazol - 4-yl met hoxy) cycl ohex
- 2(‘-15'1&!5 %@P?Pbe'l?eﬁiﬁfem) dRoB aPfopedibim ﬁydrst@ rseﬁg‘; ) are
519 iniBall( dharged in 200 m! of abs DMF and stirred at RT for 10 min. With ice

0 Eabling 48 Srberat St cualonSs A ARER At 70 mi of

amDMEJsara gdded ciropwiseoiTtiethidhaeds stitrad at R T fars&) n‘ﬁn Wlth ice

XS, 5 by o S50 AR/ M0 Welaiion
cy@ 6% t%XSh]epW?ﬁuﬁe ie. siirechat A5 €1 o doh. ofecdrdingetez LC, the

10 br esadRnHasyoHe @ &drﬁ Ietlon The re?ctlon siolutlon is ug:-yg ed with 15

R 3 0Xazo She
i B *Ek?'ing Lﬂ%ﬁmm @%éﬁww@gﬁﬁ%wﬁﬁw Al etracted
EX&MD' MTBE. Bhd (cbmbmed organsc phases are washed with water and

o KRG o it e, byt MO S5 e sorrdhdteo b ives Bl o of

OHbenzyl [(1S,3R)- 3-a|lyloxycyclohex- -yl] ether as a light-beige oil.
15 C16H2202 (246.35), MS (ESI): 247 (M + H").

(18,3R)-3-Allyloxycyclohex-1-yl benzoate

@J’O,CL(N

Analogously to benzyl (1S,3R)-3-allyloxycyclohex-1-yl ether, (1S,3R)-3-

20  hydroxycyclohex-1-y! benzoate and allyl bromide give (1S,3R)-3-
allyloxycyclohex-1-yl benzoate. C16H2003 (260.37), MS (ESI): 261
(M + H).

Allyl (1R,3S)-3-trityloxymethylcyclohex-1-yt ether




Cl 89 Using reaction conditions simlar to those of

exanple 10, 1-(tert-butyl- dinethylsilanyloxy)-3-[(1

R, 3S) - 3- (5- net hyl - 2-m t ol yl oxazol - 4-yl met hoxy) -

cycl ohexyl oxy] propan-2-ol and @ ch loroth ien-5-yl m

ethyl chloride give 3-[(1

R, 3®alagtmﬁlyrdbhblen2ylnﬂ$BW)@(almxy%ymbﬁékhowyéme@| PIR)BS)-3-

y! O&ﬁ o@ﬂ&h@cf{]éﬁéi’é%le%n% VARG BaMAdY OB Sl HR 35)-3-
lgyetivdeysiohex-hy etharoxazol - 4- yl met hoxy) cycl ohex

yI oxy] 2-(2- butynoxy)propionic acid OH 10 CH3 Using
action conditions simlar to those of exanple 10,
51 ((?8{28)&&(315 3R)-dRanavioxyeysiehsxyoxyipropane-1,2-diol
R, 3S) - 3- (5-net hyl - 2- m t ol yl gxgx®! - 4- yl met hoxy) -
cycl ohexyl oxy] pr opan- 2- ol aRM02- butynyl brom de give
3-[(1 R 38) 3-.(5- OsO4
met hyl - ' oxazol - 4-y| ffElRdxy) cycf ohexyl ox -(2

- buLyOXy @- cHE—Esanpl e ¢ 0 0
R 3 B- ( g\n%/‘tgol yl oxazol - 4- yl@f;(}/) cycl ohex/T\
I

2- (2- propynoxy)propionic acid 20 CH

Using reaction conditions simlar to those of exanple

10, 1-(tert-butyl- dinethylsilanyloxy)-3-[(1 )

R 3$)0°6: 68 @Etbth\BZ)(m 42'8)’@ Qifémﬂb 4nd |88 ARy dsmium tetromde

Cy% @hexa{g Bs%prtabutanol]) are a(gdéoc{ 58(\,@ ssnv%rlyo% %% 8 of benzyl

10 me (1§, BRz-aqaﬂme&Iahek-Mylyém hnx20@ ynf ohexcetonefvater(@0:1).

- PTRBYAGN is StirfddCR R $vedSight. After 24 h, another 5 ml of osmium

tetroxide solution are added, and the solution is stirred at RT overnight. The

reaction is then complete. Sodium sulfite solution and water are added, and

the mixture is extracted with dichloromethane. The organic phase is dried

15 over Na2804 and concentrated, which gives 65 g of (2R/2S)-3-[(1S,3R)-3-

benzyloxycyclohexyloxy]propane-1,2-diol as a brown oil. C16H2404
(280.37), MS (ESI): 281 (M + H™).

(2R/25)-3-[(1R,38)-1-Benzoyloxycyclohex-3-yloxy]propane-1,2-diol

20 Al

Analogously to (2R/28)-3-[(1S,3R)-3-benzyloxycyclohexyloxy]propane-1,2-
diol, (18,3R)-3-hydoxycyclohex-1-yl benzoate, NMO, DABCO and osmium
tetroxide give (2R/2S8)-3-{(1R,3S)-1-benzoyloxycyclohex-3-yloxy]propane-
1,2-diol. C16H2205 (294.35), MS (ESI): 295 (M + H").

25
(2R/28)-3-[(1R,38)-3-Trityloxymethylcyclohexyloxy]propane-1,2-diol




Exanple 23: 3-[(1

R, 3S) - 3- (5- Met hyl - 2-m t ol yl oxazol - 4-yl met hoxy) cycl ohex
yl oxy] -2-(2- pentynoxy) propionic acid 90 OH Using
reaction conditions simlar t®4those of exanpl e 10,
1-(tert-butyl- dimethyls ilanyloxy) -3-[(1 R

: SS)ArEf()gpuﬂy g | (2R/28) B{(1IS03R ) 8 behzylonptyuiuhexyloxylpropane-1,2-

U‘l

cycd &h%ﬁ §)I>F§]3 gggﬁ&&%etﬂﬂgy&oﬁgﬁﬁyﬁyéthgr WeE ABEO and

rretQWI”U'ZL fatrox) QWQZ%ZR@S)’raTKﬂR@@)Wdybhmtwmcl@e«gloxy]

- pgﬂbp@}@q{ 2-dipy.opi oni c acid. Exanmple 24: 3-[(
(5- Met hyl - 2-m t ol yl oxazol - 4-yl et hoxy) cycl ohex

yl oxy] 2-(2- 10 propenoxy) propi onic acid OH Using

rer\izRIZfB) :sqnsu 3Rpa$emz dl@hé ]gfhﬁf@fwir@pao tert-butyl-
gt ?ﬂ/r% di met hy nyI oxy)-3-[ (T

R §5 egly Y tpﬁf/l -2- mtol yl oxazol - 4-yl net hoxy)

cycl ohexyl ony propan 2-ol allyl brom de give 3
R, 3S)- 3- ( 5- -2 15 Féauizé’%
enox

mto yl xa -yl net hoxWBycI ohexyl oxy] (2- pr opent
| orfi’c CI afpl e 25773 o o/\/\o’sg_@

3- (5- Met hy -2-mtofyl oxaz -yl met hoxy) cycl o
yI oxy] 2-(3- 20 phenyl - 2- pr openoxy) propi oni ¢ aci d CH
91 Using reaction conditions simlar to those of

10 eXQU&! of §@R12%)(3 E“fs én]?): % :b;/apgi/(az or{ir}é ﬁ{e%xge%@ff ar’rjé h OLdiol are

15
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30

cyé!s%ﬂ'é& |'%3§P;5¥' Mg 4§ %ﬁﬁl@d@mﬂﬁndzﬂwpﬂ glof TBDPSCI
bram @eldedvend &hb(ﬁhlxture ts stlrred at RT After 3 h, the reactaon is

o ERYPILE CTRE S T SREh SHR Sharp A Sd G SoRASH ang
extracted with MTBE and the organic phase is dried over MgSO4 and
concenfrated, which gives 35 g of (2R/28)-3-[(1S,3R)-3-
benzyloxycyclohexyloxyl-2-hydroxypropy! tert-butyldiphenylsilyl ether as a
yellow oil. C32H4204Si (518.78), MS (ESH: 519 (M + H*).

(2R/2S5)-3-[(1R,3S)-1-Benzoyloxycyclohex-1-yloxy]-2-hydroxypropyl  tert-
butyldimethylsilyl ether

SRR

Analogously to  (2R/2S)-3-[(1S,3R)-3-benzoyloxycyclohex-1-yloxy]-2-
hydroxypropyl tert-butyldiphenyisilyl ether, (2R/285)-3-[(1R,3S)-1-
benzoyloxycyciohex-3-yloxy]propane-1,2-diol, imidazole and TBDMSCI
give  (2R/28)-3-[(18,3R)-1-benzoyloxycyclohex-1-yloxy]-2-hydroxypropyl
tert-butyldimethylsilyl ether. C22H3605Si (408.62), MS (ESI): 409
(M + H").

(2R/28)-3-(1R,38)-3-Trityloxymethylcyclohexyloxy]-2-hydroxypropyl  tert-
butyldiphenylsilyl ether




Exanple 26: 3-[(1

R, 3S) - 3- (5- Met hyl - 2-m t ol yl oxazol - 4-yl met hoxy) cycl ohex
yl oxy] - 2- (2- net hyl - 2- propenoxy) propi oni ¢ acid CH

Usi ng reaction conditions simdar to those of exanple

10, 1-(tert-butyl- d inmethylsilanyloxy)-3-[('l R

)_

om de give

3S) - 3- (5- net hyl - 4-yl megt
cycl ohexyl oxy] p
3-[(1 R 3S)-3-
met hyl - 2- m t ol
-methyl-2-p r
27 3-[(1 R

3S)-3-(5-Meth q yl oxazol - 4- yI met hoxy) cycl ohexyl
oxy] - 2- benzyl oxyp onic acid OH 20 Using reaction

condltlons simlar to those of exanple 10

r@'QQ%@!WItD @2 RE3-Kit Sa}&}mngomwclohexyloxy] 2-hydroxy-
(@-%th&%l@' ¥He¥aZ@Ry/ds) tF\hQSYB-tnt loxymethyl-
C-‘/C' %Eg%ﬁ&”mﬁa” <. § .msdaz%%zid%ggapsm glvg (2R/28)-3-

2-mtolyl oxazol -

5 2 t(ﬂRoﬂSS) Wwwmemwgghgmngwépm&@umWhenw-

15
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25

prg%l%gjié:r acid. 25 92 Exanple

al | yl oxycycl ohex-1-yl] ether Under an
at mosphere of argon, 12 g of sodium hydride (55-65%

st F%*?’% P W%‘Q@?%ﬁ%'bﬂ%@ﬁ?@%@@%a Tigotlley prtbuty

?"YF eher- 3- hydr oxycycl ohex-1-yl] ether in 70 n
of DVF are added drepgwi se. The m xture is stirred
RT for 90 mn. Wth : c:ool’f/I 50 g of yI bror@
are sI ova f ded dro A? r the add

tlT-r*ed
h

10 g of (2R/2S)-3-[(1S,3R)-3-benzyloxycyclohexyloxy]-2-hydroxypropyl tert-
butyldiphenylsilyl ether and 8.5 g of iodomethane are dissolved in 100 m! of
THF. At RT, 3.3 g of KOtBu are added, and the suspension is stirred at RT
for 1 h. Saturated NH4CI solution and water are then added, and the
solution is extracted with MTBE. The combined organic phases are dried
over MgS04 and concentrated. The residue is chromatographed on silica
gel (heptanefethyl acetate 5.1 — 1:1), which gives 7.2 g of (2R/2S)-3-
[(15,3R)-3-benzyloxycyclohexyloxy]-2-methoxypropyl tert-butyldiphenylsilyl
ether as a light-yellow oil.

(2R/28)-3-[(1S,3R)-3-Benzyloxycyclohexyloxy]-2-ethoxypropyl  tert-butyldi-
phenylsilyl ether

Analogously to (2R/28)-3-[(1S,3R)-3-benzyloxycyclohexyloxy]-2-methoxy-
propyl tert-butyldiphenylsilyl ether, (2R/2S)-3-[(1S,3R)-3-benzyloxy-
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15

20

10 reaction has gone to conpletion. The reaction
solution is quenched with 15 m of iPrOH diluted
with water and saturated NaCl solution and extracted
with MIBE. The conbi ned organbgé phases are washed with
water and NaC solution, dried over MgSO4 and

c osgelnhextiex]-Zfhydrogyprepylci@rigbutl/digremyigilyl ether and iodoethane

Néﬁe?f%, gé 3#!(%??’%@%5%% %%@%S?onﬁéz (:‘E)épyprc?% tert-

yidiphenyisilybethes- Al | yl oxycycl ohex- benzoat e
O O~ Anal ogously to benzyl (1

S, - 3- al cycl ohex-1-y

20@’.2&@(3@{#%%3 éewhﬂ@%‘d&meﬁl@xu}?wﬂIﬂpmr@eyl tert-butyl-
al diphenylelylletherx- 1-yl benzoate. C161-12003(260.37), (M

+ HH). AIIy[ (1 R 35)-3-trityloxynethy cl ohex- 1-yl

ether 25 ether, (1 S, 3R -3- give(1lS, 3R MS(ESI): 261

93 Anal ogously to benzyl

(1S, 3R) - 3-al |yl oxycycl 0 -yl et her,

trityl oxynet hy an I 'gl ve
allyl (1 R 3S trl?yl oxym%thy cycﬂ%}w\ 1-yl
- [

ether. 5 (2R (1 ©

S, 3R) - 3- Benzyl oxycycl ohexyl oxﬁ,ﬁr opane-1, 2-di ol DABCO

NMO Gs04 acetone =
Analogously to (2R/28)-3-[(1S,3R)-3-benzyloxycyclohexyloxy]-2-methoxy-
propyl tert-butyldiphenylsilylether, (2R/28)-3-{(1S,3R)-3-benzyloxycyclo-
hexyloxyl]-2-hydroxypropyl tert-butyldiphenylsilylether and allyl bromide give
(2R/28)-3-[(15,3R)-3-benzyloxycyclohexyloxy]-2-allyloxypropyl  tert-butyl-
diphenylsilyl ether.

(2R/28)-3-[(1 S,3R)—3-Benzyloxycyclohexyloky]-2-(2-methyl-2—p ropenloxy)-
. propyl tert-butyldiphenylsilyl ether

- Analogously to (2R/2S)-3-(1S,3R)-3-benzyloxycyclohexyloxy]-2-methoxy-

propyl tert-butyldiphenyisilyl ether, (2R/2S)-3-[(1S,3R)-3-benzyloxycyclo-
hexyloxy]-2-hydroxypropyl tert-butyldiphenylsilyl ether and isobutenyl
bromide give (2R/28)-3-{(1S,3R)-3-benzyloxycyclohexyloxyj-2-(2-methyl-2-
propenloxy)propyl tert-butyldiphenylsilyl ether.

(2R/28)-3-(1R,35)-3-Benzoyloxycyclohex-1-yloxy]-2-(4-trifluoromethyl-
benzyloxy)propyl tert-butyldimethylsilyl ether




t waer |~~0*-""~0 0 At 0C, 6.8 g of DABCO, 42.8 g of

NMO and 8.0 ml of osmumtetroxide solution (2.5%in

tert-butanol) are added successively to 60 g of benzyl

10 (1S,3R)-3-allyl oxycycl ohex9F-yl ether in 200 m of

acetone/water (10:1). The solution is stirred at RT

overnight. After 24 h,oanother 5 m of osGi um

tetroxi de sol ution_arg| add and t he solsl_t_i on is

stirred at RT ovg t0"The eactyon @s\t hen

conpl ete. Sodiu ite solution d wat are added,

and the mxture 1I'S extracted w ti di chl orbonet hane.

The organi c phase is dried 15 ov Na2SO4 and

concentrated, which gives 65 g R(2S)-3-[(1

S, 3R) - 3- benzyl oxycycl ohexyl oxy ane-1,2-diol as a

brown oil. Cl6H2404 (280.37), MY (ESI): 281 (M + H+).

(2R 2S)-3-[(1 F

R, 3S) - 1- Benzoyl oxycycl ohex- 3-yl 'f)xy]Fpr opane-1, 2-diol O

gOAAahdgogelysl fo t c(2|RZI&)2$I(-1$,3Rﬂ-3-ﬁenzoylox;2/cyclqhex-1-yloxy]-2-(4-
3o [ Ner - ,

(1L REY RV B W BRI ethefar et 1535+

os heli#AYI@ecyeghax-3gyloxyk2Ryd8xygropyll tert-butyldiphenylsilyl ether

R 393 - 232yl o i
0 aéﬁ%ﬁ“@%ﬁ?’*&%ﬁ‘ B?\(/'g’f E@éﬁdé‘g@&%m@ %’%R%‘(’%Lﬂ’enzoyf“
( 2R{yE¥sloBex1ryiRxyl-2-(4-trifluoromethylbenzyloxy)propyl tert-butyidi-

39nethylsilyt #thexy et hyl cycl ohexyl oxy] propane-1, 2-d iol

'/ ~ 1 O 94 Analogously to
(2RI 2S)-3-[ (I S, 3R) - 3- benzyl oxycycl ohexyl oxy] pr opane-1,
2-(2iR/28)-34(1R; BS)-B- RitgBxydethylt¢ydshexyiixiy}-Rayatidhensnietiyl-

10 et h&Hzy B roNRE iPdiphenyisityi ether

Q. pa
\/O\o/\c])/\o. );Q

F
F
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Analogously to (2R/28)-3-{(18,3R)-3-benzyloxycyclohexyloxy]-2-methoxy-
propyl tert-butyldiphenylsilyl ether, (2R/2S)-3-[(1R,38)-3-trityloxymethyl-
cyclohexyloxy]-2-hydroxypropyl tert-butyldiphenylsilyl ether and 4-trifiuoro-

15 methylbenzyl bromide give (2R/2S)-3-[(1R,3S)-3-trityloxymethylcyclohexyl-
' oxyl-2-(4-triflucromethylbenzyloxy)propyl tert-butyldiphenylsilyt ether.

(2R/28)-3-[(18S,3R)-3-Hydroxycyclohexyloxy]-2-methoxypropyl  tert-butyldi-
phenyisilyl ether

. OTORY T Y

(o}




osmumtetroxide give ((2R12S5)-3-[(1 R

3S)-3-trityl oxynet hyl cycl ohexyl oxy] - propane-I, 2-diol.

(2R 2S)-3-[ (1

S, 3R) - 3- Benzyl oxycycl ohexyl ox@B- 2- hydr oxypr opyi

tert-butyl- diphenylsilyl ether im dazole TBDPSC

DMV .24.0920f g(2f#/25)-3-[(1S,3R)-3-benzyloxycyclohexyloxyl-2-methoxypropy!

b RO B AR ot
i mi(4@%0| Areanddach andothesmixture TBbysmgenatad addRE antia super-
t hextribEbisi b?es%hl'é ro?QS Har Fbr 1? re"rhg Eatah)%? i€ SREFLBE, the

l.ete. esocﬁtlonls

5 e STALG 6, AP JGRIarorBRthaRe And, the: fiteate vis 1apnopmizated,
22@\/!11&113 gve3aBilcy Fdfa&ﬁlsg)xst[gﬂ 391?@ h%&%cy%&fh(e&?loxy] -2-meth-
S BRBEbo 3 ARG SRR By 2 & kdTatiess i C26H3804Si

te(442368)jll\¢ﬁ$ PEShHy443 (MI+ Hther as a yellow oil.
C32HA204Si (518.78), M5 (ESI): 519 (M + H+).

2R/ 25)-3-[ (1
10 (R, @Izzﬁ)‘@é{ﬁi%@lﬂi)@rﬁyd[%@xcmhWmf]lézeth?dympplr opsert-butyldi-

15

20

25

tegpl,en Siputndrdi met hyl silyl ether O Anal ogously to
-3-[(1 S, 3R)-3-benzoyl oxycygl ohex-1 -yl oxy] - 2-

hydroxypropyl t ent - but yl di phenyl s et her,

(2RI 2S)-3-[ (1R, 3S) - 1-

benzoyl oxycycl ohex- B DX Y] propane- , hol , im dazole
and TBDWVSCI 25 givg PAL S)~3- -
- benzoyl oxycycl oh®x- 17 - yIdxyJ¥ 2- r%/d 0 opyl

tert-butyidi nethyl slyl ether.oC22 05Si (408.62), M
(ESI): 409 (M+ H+). (2R12S)-3-[(1 R,
3S)-3-Tri tyI oxynet hyl cycl ohexyl oxy] - 2- hydroxypropyl

teAﬁan Quél y(bdl ns -3L[ ) 3R§J?,eﬁ¥&é gJ - —‘?nethoxy—
L%? s ether /(5 44
propy tert ydip sily /28) 3 f 1 3 benzyloxycycio-
_hexyloxy] -2- ethoxypropyl tert-butyldlphenylsﬂy! ether gives (2R/2S)-3-
[(18,3R)-3-hydroxycyclohexyloxy]-2-ethoxypropyl tert-butyldiphenylsilyl
ether. C27H40048Si (456.70), MS (ESI): 457 (M + H").

(2R/28)-3-[(1R,38)-3-Hydroxymethylcyclohexyloxyl-2-(4-trifluoromethyi-
benzyloxy)propy! tert-butyldiphenylsilyl ether

QL . | @ e @
Vo\qﬂo 0% O A0

mT

3.5g of (2R/28)-3-(1R,38)-3-trityloxymethylcyclohexyloxy]-2-(4-trifluoro-
methylbenzyloxy)propyl tert-butyldiphenylsilyl ether are dissolved in 100 m!
of MTBE, 58 g of formic acid are added and the mixture is stired at RT.
The solution is concentrated and the residue is chromatographed on silica
gel, which gives 170 mg of (2R/2S)-3-[(1R,3S)-3-




1o B8 S St

propyl tert-butyl di phenylsilyl ether, (2R 25)-3-[(1 R
3S)-3-trityloxynethyl - cycl ohexyl oxy] propane-|, 2-di ol ,

i m dazol e and TBDPSCI give (2R/2S)-3- [(1

R, 3S)-3-trityl oxynet hyl cycl oh@@yl oxy] - 2- hydr oxypr opyl
tert-butyl di phenyl- silyl ether. (2R/2S)-3-[(1 -

S, dnprayeetinjdyolopeyyitxyhexiifudrertetyibenxyimyimebyl tert-butyldi-
tgrﬂhekﬁyfsmﬂ etﬁéPﬁ?Q%ﬁirfe&E At her Ml KO Bu THE 10 Si
10'g o )

(2R/ 2S)-3-[ (1S, 3R) - 3- benzyl oxycycl ohexyl oxy] - 2- hydr oxy

ERYZSES 1S8R F&g&ly oF. Oftart. i
S lﬁ?ﬂg are »é?-g{ggl ved ?Iﬁh%%%i 6201p ﬁﬂ#}ﬁﬁpl%g? ! R :ert butyld
53 ® &"8 &€l are added, and the suspension is
stirred at RT 15 for 1 h. Saturatee ACl sol ution and
wat er are then added, and the sol bn i s extracted

with MIBE. The corrbi organi c phas€s are dried over

MySO4 and concentr at The residueli omat ogr aphed

on silica get (het/bh’)ﬁ\g{c\e&ya}er -* 10 1),

which gives 7.2 g of (2R/ 2S)-3-

[ (1S, 3R) -3-benzyl oxycycl ohe oxy] -2} met hoxypr opyl

tert-butyl di phenyl silyl .Zj?et her as a light-yellow

oil. (2RI2S)-3-[(1

S, ARk Berzyl oxygycl oh X ~

tert- E)go |'gl Phgge’/ %I @Wgtgﬁ-‘é}[(ﬁ%gg@(ﬁgcfrw%édcfohexgloxy]2

(Zf—ﬁeﬁ@? "?RY ert ty lphenylsﬂyl ether, (2R/2S)- 3 (1S, 3%%) 3-benzyl-

S, 8icysiohenyipkyxa-p x ﬂerth meénppméther gives
fﬂ

W oplfrt-butyldi-

t ephemysilyl éihenenyl si | yI et her and i odoet hane give

(2§2§ )";’-Zggﬁb(zyﬂaox-{/%)ygqs F]Ee%% %Z(MM ) Ht)ﬁoxypr opyl tert-

(2R/28)-3-[(18,3R)-3-Hydroxycyclohexyloxy]-2-isobutoxypropyl tert-butyldi-

15 phenyisilyl ether

20

Analogously to (2R/28)-3-{(1S,3R)-3-hydroxycyclohexyloxy]-2-methoxy-
propyl tert-butyldiphenylsilyl ether, (2R/2S)-3-[(1S,3R)-3-benzyloxycyclo-
hexyloxy]-2-isobutoxypropyl tert-butyldiphenylsilyl ether gives (2R/2S)-3-
[(18,3R)-3-hydroxycyclohexyloxy]-2-isobutoxypropyl  tert-butyldiphenylsilyl
ether. C29H44048Si (484.76), MS (ESI): 485 (M + H™).

(2R/28)-3-[(1R,3S)-1-Hydroxycyclohex-1-yloxy]-2-(4-triflucromethylbenzyl-
oxy) tert-butyldimethylsilyl ether




butyl di phenylsilyl ether. 5 (2RI 25)-3-[(1

S, 3R) - 3- Benzyl oxycycl ohexyl oxy] - 2-al | yl oxypr opyl
tert-butyl- diphenylsilyl ether Anal ogously to
(2RI2S5)-3-[(1 S, 100

3R) - 3- benzyl oxycycl ohexyl oxy] - 2- net hoxy- pr opyl
tert-but@dip I silylether, (2Rk&3)3 3-[(
i C | ox¥EOR- hydr g opy! s
tyI & pheny %Mﬁe and al Tyt bra¥m e ofe\g\o

- 3-[ (1S, 3R) - 3- leenzyl gxycycl ohexyi oxy] - 2-al | yl
'ypropyl tert-butyl- diphenylsilyl ether. (2RI 2S)-3f](
S, 3R) - 3- Benzyl oxycycl ohexyl oxy] - 2- ( 2- et hyl - 2- pr opknl
xXy)- 15 propyl tert-b @E» phenyl silyl ether
Anal ogously to (2RI 2S) [ (1
S, 3R) - 3- benzyl oxycycl phexyl oxy] - 2- met hoxy- propyd
[ =2t her, T
(2RI 2S) - 3- [ (1S, 3R) - 3-benzyl oxycycl o- _
hexyl oxy] - 2- hydr oxypropyl tert-butyldi phenylsilyl
et el garsf | (QEYRSEBY(1S20R l‘lfﬁén% WX @yclohex—S ony -§-(4trifluoro-

%%@&h%v@%yﬁ%fiwﬁ qz RSN s Wdi#sao&edetrhgp mi of
5( 2Rt61®nc53 2(219 of K2CO3 are added and the m%tt.{rslifslsjlgreg at RT for
Vi ?§’ L RS p?i?éyﬁY&%éWFgﬁ?éF%éﬁét £ JTEHED) Wit e tighol and
ﬂh%at%gét@men ateziRMlgph gipes (585 ¢ of (2RIZS) 3-[(1R,3S)-3-
3Rh é?éyltﬁéﬁ}lbf{ﬁﬁtﬁﬂu&roH 1] I ert-putyldimethylsilyl
t(f&p‘“m é%@%”% @%7&304?. gﬁzﬁga)é)n(ﬁsy(fesnfj Jsa (M + HY)
10 benzoyl oxycycl ohex- 3-yl oxy] - 2- hydr oxypr opyi

e M?ﬁé&-@ﬁﬁ%ﬁ%@éme@?ﬂ%-%e@ﬁwzeﬂml@gyhm yglohexyl-
R Sg)lp®paenicodid

oxycycjebtex- 1-yl oxy] - 2- r|fluoronethylbenzylox pro
pyl rt-butyl di- nethyl et her. 28)
R, Z8-Trit ynethylc --xyloxy] 2

t hyl - 10+be gls. buLy-L.dl pRen |SI
et hee\F ' F°

X
(1
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/

100 mg of (2R/28)-3-[(1S,3R)-3-hydroxycyclohexyloxy]-2-methoxypropy!
15 tert-butyldiphenylsilyl ether are dissolved in 2 mi of THF, and 83 mg of
2-phenyl-5-methyloxazol-4-ylmethyl chloride and 51 mg of KOtBu are
added successively. At RT, the reaction mixture is shaken overnight.
214 mg of TBAF are added, and the suspension is allowed to stand
overnight. After addition of water and MBTE, the organic phase is
20 separated off and concentrated. The residue is taken up in acetone, and
1 mi of 1.92 M Jones reagent is added. The reaction solution is shaken
overnight. The solution is diluted with 3 ml of water and poured onto an
extraction cartridge (kieselguhr, for 20 ml aqueous phases). The product is
then eluted with ethyl acetate and the solution obtained is concentrated and
25 purified by HPLC. This gives 5 mg of 2-methoxy-3-[(1R,3S)-3-(5-methyl-2-
phenyloxazol-4-yimethoxy)cyclohexyloxylpropanoic acid as a yeliow oil.




Anal ogously to (2R12S)-3-[(1S,3

R) - 3- benzyl oxycycl ohexyl oxy] - 2- met hoxy- propyl
tert-butyl di phenylsilyl ether, (2R12S)-3-[(1

R, 3S)-3-trityl oxynet hyl - 101

cycl ohexyl oxy] - 2- hydr oxypropyl tert-butyldi phenylsilyl
et o@anaplé 28:tri fl uoro 15 net hyl benzyl brom de give

t ea ‘g‘ghp}y 3({(‘: %égﬂ%tbg%"ﬁ "ﬁf&%&l ﬁ)}’fylﬁhe%)%oxazol 4-

m@bpwlsv@nbawlexy}ptopmmeacud

(2R 25)-3-[ (1S, 3R) - Hydroxycy ohexyl oxy] - 2- net hoxypr
opyi tert-butyldi- nyI si | y her 20 PdIC MeH
98 7.2 g of

(2R 25)-3-[ (1S, 3R) - & be zy|%xycyc| exy|l ox$ft 2- net hoxy
propyi tert-butyldi pAewnyl silyl eth r.&e dissolved in
40 m of met hanolg of PdI C (10/@C are added and

A\

the m xture is h genated at RT and a super-
at nospheric pres ¢ of 5 bar for 15 h. The catal yst
is filtered off, thd 5 residue is washed with

di chl or onet hane add7t filtrate is concentrated,

whi ch gives 6.0 g &f (2R12S)-3-[(1

5S, @&)Eg;at%ﬁxwuaiuehgxyhﬁlév]toZtHB%Jeh ofOéXé}hg%V bs, (2R/28)-3-

é H heng IEer as a colorles
Y‘%) )gg?h =armethexypiopyl Hert- bqf@ldlphenyisﬂyl
(ZébhéS)ana-!i hkthyl-2- (3-tr|ﬂuoromethy zhen f)oxazol-4—yfmethyl iodide give

t e R %ﬁ?wg'{ﬁ%%ﬁg rr% h%’ié]h@ ”ﬁ'ﬁ%r &ﬁ‘%bx%em)oxazol 4-

( ¥redoxylqyciohexgRxyfprogidnimaay.cl ohexyl oxy] - 2- met hoxy-

10 propyl tert-butyl di phenylsilyl ether,

(2R 2S) - 3 (1S 3R) - 3- benzyl oxycycl o 15

~ hédsxamplg 3 et hoxypr opyl tert-butyldiphenylsilyl ether

gi Affethadyl (31%5 methyl-2:(3; tnﬂu%romethogﬂhenyl)oxazoM-

S, | o
e‘ﬁ‘?')ﬁlﬁx}’ Eﬁ'ﬁ'@ﬁ&\%’f We‘f’(lgm@'@ g?ﬁé%&a (456. 70)

I\/IS(ESI) 457 (M+ H). (2R

R, 3S) - 3- Hydr oxynet hya cycl ohe 2 (4itrifiuoroneth
yl - O S

F
OﬁéFF

15 Using reaction conditions similar to those of example 28, (2R/2S)-3-

20

{(1S,3R)-3-hydroxycyclohexyloxyl-2-methoxypropyl  tert-butyldiphenylsiyi
ether and 5-methyl-2-(3-triflucromethoxyphenyl)oxazol-4-ylmethyl iodide
give 2-methoxy-3-{(1R,3S)-3-[5-methyl-2-(3-trifluoromethoxyphenyl)oxazol-
4-yimethoxy]cyclohexyloxy}propionic acid

Example 31: |
2-Methoxy-3-{(1R, 38)-3-[5-methyl-2-(4-trifluoromethylphenyl)oxazol-4-
ylmethoxylcyclohexyloxy}propionic acid




10 h

15

20

20 benzyl oxy) propyl tert-butyldi phenylsilyl ether Si
HCOOH, MIBE 3.5 g of (2R/2S)-3-[(1 R

3S)-3-trityl oxymet hyl cycl ohexyl oxy] -2-(4-trifl uoro-
met hyl benzyl oxy) propy!l tert-btgy! di phenylsilyl ether
are dissolved in 100 ml 25 of MIBE, 58 g of forrric

acid are added and tr]qa mxture stlrred t
solution is concent rat3 d and PS| due | S

chr omat ogr aphed on S|b' | & esol70 ng of
(2RI2S5)-3-[(1 R 39)-3 LN

hydr oxynet hyl cycl ohex oxy] 2-(4-tri ﬁlgﬂ?r onet hyl benzyl
oxy) propyl tert-b i - phenylsilyl ether as a
colorless oil. (2 -3-[(1

S, 3R) - 3- Hydr OX)F;} onexyl oxy] - 2- pr opoxypr opyl
tert-butyldi- pheRylsilyl ether Anal ogously to
(2R/2S)-3-[(1 S, 3R) - 3- hydroxycycl ohexyl oxy] - 2-

(Zgg R bﬁ{qn;cghgmgﬁ VYRR tRose 'or tliinple 28, (2R/2S)-3-

10K gdmxgquielzemmiyrpeﬂmxypmpyl tert-butyldiphenylsilyi

tseéfhep ghy! 51@ fzio rﬁfyofﬁrﬂ@?‘uy@ih\éﬂg é%?o?ﬁ@%@ilﬁ;{} '%ddg?/ give
F-moheny Skt t%[ﬁ-mEtm-QH&zbﬂsoromatgylpb?ﬂylmami 2y-

(Eﬁb}hoxﬂr o'!/c(dHekylHiz prafibRR/RA. 3- [ (1
S, 3R) - dr oxycyc ohexy oxy] - 2-i sobut oxypr opyl
tert- butyl di - phenylsilyl ether Analogously to

( 2EAAAPIS3R( 1 S, 3R) - 3- hydr oxycycl ohexyl oxy] - 2- net hoxy-

p% ’??’ F@éﬁ?ﬂgﬂg‘é@ 'g;&?gpgﬁy_ﬁhenyl)oxazol-4-yimethoxy]-

loxy Pi@lblOﬂm»@qad opyl tert-butyldi phenylsilyl
et her gives (2R/2S5)-3 20 [(1

S, 3R) - 3- hydr oxycycl 6’h xyl oxy] Eobut ox ropyl
tert-butyl di phenyi si I

H,C

Using reaction conditions similar to those of example 28, (2R/2S)-3-
[(1S,3R)-3-hydroxycyclohexyloxy]-2-methoxypropyl  tert-butyldiphenylsilyi
ether and 5-methyl-2-(4-methylphenyl)oxazol-4-ylmethy! iodide give
2-methoxy-3-{(1R,3S)-3-[5-methyl-2-(4-methylphenyl)oxazol-4-ylmethoxy]-
cyclohexyloxy}propionic acid

Example 33:
2-Methoxy-3-{(1R,38S)-3-{5-methyl-2-(2,6-dimethylphenyl)oxazol-4-yl-
methoxy]cyclohexyloxy}propionic acid

H,C /O\ 0
)ﬁ/\o 0/\')LOH




ether. C29HA4O4Si (484.76), MB (ESI): 485 (M + H¥).

- (2RI2S)-3-[(1 R, 3S)-1-Hydroxycycl ohex

10

15

20

- 25

1-yloxy]-2-(4-trifluoromethyl benzyl - oxy)
tert-butyldimethylsilyl ethertd30 K2CO8 MOH 4.6 g of
(2R 2S)-3-[ (1S, 3R) - 1- benzoyl oxycycl ohex- 3-yl oxy] - 2- ( 4-

t r Usingorreactioat leorghiens y similar toerthedrutofl dkaraplry 128, |02|R128) 3-

IS TR ST AT, oy dfervens

72¢ether TRad Kpanethyk24(2 16 émwhwphenyfmaaebwueenhgl viasided give

Wi 2%@%&%@0{(1%@2 3- -Srféthfl %Gggr)nﬁgﬁy&ﬁ%g&%%ol W th-

9’)@9&5‘? 6’?1%’%&9’@ Ppmqa@ﬂr fI uor onmet hyl benzyl oxy)

tert butyl dinethylsilyl ether as a colorless oil.

CZ%EB%@O%?[ (462.63), Ms (ESI): 463 (M+ H). 10
2- WEEIERG 5 [ (1
R, 28)lethokp-3ritt RBIS)-3-jShmehy-2aiotrifidosd meth ok hglysxazobdyyl-

(ZWWE)T@%@%}% ?ﬁépl&épﬁ/)crghg;yl oxy] - 2- met hoxypr

opyl 15 tert- butyh phenyIS| et her arg di ssol ved

in2m of THF, and’ ng henyl 5- th yl
oxazol -4-yl m et hylo e Bu are
added successi vel y. the reactl o m xture is

shaken over ni ght. ZP‘rrg of TBAF ay Alded, and the
suspension is ajfefed tp stand overhl ght . After
addi ti on of wat BTE, the organic phase is 20
rated. The residue is taken
up in acetone, and 1 of 1.92 M Jones reagent is

adgisaﬁ an%tlbﬁal@ér’;dg!'blﬁsOLs‘thlé’rn tbStrfo@@ksp ex%ﬁilé” 98¢ . 2@?‘6) 3-
11U W
S 1SR Bty E ek sadhgtironyior tgﬁchﬁtylglp?ﬁenvisﬂvl
ampieeusng Banetyl-2{Barifuarduwthyiphenyl)oxazol-4-yimethyl iodide give
2-methoxy-3-{(1R,3S)-3-[5-methyl-2-(2-trifluoromethyiphenyl)oxazol-4-yl-
methoxy]cyclohexyloxy}propionic acid.

Example 35:
2-Methoxy-3-{(1R,3S)-3-[5-methyl-2-(3-naphthyl)oxazol-4-yimethoxy]cyclo-
hexyloxy}propionic acid

Using reaction conditions similar to those of example 28, (2R/2S5)-3-
[(18,3R)-3-hydroxycyclohexyloxy]-2-methoxypropyl  tert-butylidiphenylsilyl
ether and 5-methyl-2-(2-naphthyl)oxazol-4-yimethy! iodide give 2-methoxy-
34(1R,3S)-3-[5-methyl-2-(3-naphthyl)oxazol-4-ylmethoxylcyclohexyloxy}-
propionic acid.




then eluted with ethyl acetate and the sol ution

obtai ned is concentrated and 25 purified by HPLC. This
gives 5 ng of 2-nethoxy-3-[(1 R, 3S)-3-(5-nethyl-2-
phenyl oxazol - 4-yl met hoxy) cycl o&&xyl oxy] pr opanoi ¢ aci d
as a yellow oil. 101 Exanple 29: 2-Methoxy-3-{(1

R, BRamp|es36et hyl - 2- (3-tri fl uor onet hyl phenyl ) oxazol - 4-

vl Usj,n
N R S S PP 32 Fa R b Ayra2gyimetn-
( 2RxyKyclphexyloxytpropionic acid

[ (1S, 3R) - 3- hydr oxycycl ohexyl oxy - et hox;&propyl
tert-butyidi phenyl si H et her

5-nmet hyl -2-(3-trifl uor —- NG
i odide give 2-netho {(1

R, 3S) - 3-[ 5- net hyl - 2- ( Nifluoronet h%/[{?oﬁbnyl ) oxazol -4
yl met hoxy] cycl ohe Xy} propi oni c ac 10 Exanpl e 30:
2- Met hoxy-3-{(1 CH
R, 3S)-3-[5-nethyl y2-43-tr?fl uor omet hoxyphenyl ) oxazol -
-yl met hoxy] cyahghexyl oxy} propionic acid OH F 15

Usi ng reaction conditions simlar to those of exanpl e

528Us(r@?1§5&t10?1 conditions similar to those of example 28, (2R/28)-3-

t@sﬁﬁ%ﬁ—&yﬁ%ﬁg}’@%ﬁ' otPe 10X propy? YR Bmyldlphenylsrlyl
5 atheny Bnd- (Sanethyf-Qt(ﬁr%dmﬁbytppbayﬂd)aaamadeéﬂwl nietidel give
'R°%s JEUHL R PN ARyl ofimen
W@ﬁ’@i&ﬂ'fbi? pr opi oni ¢ aci d 20 Exanpl e

1031 2|\/bthoxy3{(1 _
R, E%m%lé%?rmt hyl - 2- (4-trifl uoronet hyl phenyl ) oxazol - 4-

6i_lyl met hyl

2-Methoxy-3-{(1R,38)-3-[5-methyi-2-(4-biphenyl)oxazol-4-ylmethoxy]cyclo-
hexyloxy}propionic acid

15 Using reaction conditions similar to those of example 28, (2R/2S)-3-
[(1S,3R)-3-hydroxycyclohexyloxy]-2-methoxypropyl  tert-butyldiphenylsilyl
ether and 5-methyl-2-(4-biphenyl)oxazol-4-ylmethyl iodide give 2-methoxy-
3-{(1R,3S)-3-[5-methyl-2-(4-biphenyl)oxazol-4-yimethoxy]cyclohexyloxy}-
propionic acid.

20
Example 38:
2-Methoxy-3-{(1R,38)-3-[5-ethyl-2-(3- methoxyphenyf)oxazoM-yImethoxy]
cyclohexyloxy}propionic acid




yl met hoxy] cycl ohexyl oxy} propi onic acid 102 OH F Usi ng
reaction conditions simlar to those of exanple 28,
(2R12S) - 3-

[ (1S, 3R) - 3- hydr oxycycl ohexyl ok3§ - 2- net hoxypr opyl
tert-butyl di phenylsilyl ether and

5-nmet hyl - 2- (4-triHE th%;E:z:lt)oxazob 4-yl met hy
i odi de give 2- netho y- 3-
R, 3S) - 3-[ 5- et hyl - ui&%fﬁ w\Y)L
phenyl ) oxazol - 4-yl --\netihoxy cyclohexylo y}proplonlc

acid. Exanple 32: 2-Msthoxy-3-{(1
R, 3S) - 3- [ 5- net h(4 nmet hyl phenyl )%gazol 4-yl met hoxy

]- 10 cycl ohexy pr opi oni ¢ acid OH Using reaction
conditions siml¥ar4o those of exan‘pl e 28, (2R12S)- 3-
[(1 S, 3R)-3-hydr oxyp)li_cl ohexyl oxy] - 2- net hoxypr opyl
tert-butyl di phenyl s qus et her and 5- net hyl - 2 (4 m

et hy| phen )oxazol - 4-yl m et hyl iodide give
Hétr}go)(%éqr( pondmons similar fo those of exampfe 28, (2R/25)-3-

R RS; m)Lﬁhwtdwbyaohéxy@M@LmaﬂMybﬂawol teét-pLRIpRe Isily)
) -#Cl oh&xgl %y‘g@éﬂ d Exarcl;F-Q yjm@thyl iodide give 2-

5i nmeltbdwk@{&la 38)3}3€{5-e4hyﬂ2-(3&ﬁ1ethoxyphenyl)oxazol—4—ylmethoxy]

10

15

20

: I oni Id OH 103 Usi
R A BB R Ul P0r *Co” hose of axanpl e 2.
(2RI 29)-3- [(1
S ER hpggr oxycycl ohexyl oxy] - 2- met hoxypr opyl
th
eén@ifﬂbj?%&3({E{]'gﬁé)ﬁeﬁ?‘ihyﬁ%ﬁe{m%hampnngx&a@d HAywimethoxyl-

citth 3-{(1
IRo“’;ys) @(5 met hyI hj)é(‘ééides <{:|(

i met hyl phenyl )oxa -yl et h
oxy] cycl ohexyl oxy} pro on c .| ,\HJ\

H.C

3

Using reaction conditions similar to those of example 28, (2R/28)-3-
[(1S5,3R)-3-hydroxycyclohexyloxyl-2-methoxypropyl  tert-butyldiphenyisilyl
ether and 5-ethyl-2-(4-methylphenyl)oxazol-4-ylmethyl  iodide give
2-methoxy-3-{(1R,38)-3-[5-ethyl-2-(4-methylphenyl)oxazol-4-ylmethoxy]-
cyclohexyloxy}propionic acid.

Example 40:
2-Methoxy-3-{(1R,38)-3-[5-ethyl-2-(2-triflucromethylphenyl)oxazol-4-yl-
methoxy]cyclohexyloxy}propionic acid

H,C |

_ H.C™
F

3

FF
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Exanpl e 34: 2-Met hoxy-3-{(1

R, 3S)-3-[5-nethyl -2-(2-trifl uoronethyl phenyl ) oxazol - 4-

yl - met hoxy] cycl ohexyl oxy} propionic acid OH 10 Usi ng
reaction conditions simlar t1@st hose of exanple 28,

(2R 2S) - 3-

[ (USingRreactiond worglitipas osielak oy thaseeifhexathpePes, (2R/2S)-3-

te ' |l sid vl ether and . .
s e B dbb el oheRiyeerst: - teripriridignenyiiy
i ogihee agTCk/é-ethyhét(&ma;emepylphenyl)oxazoi-4-yfmethyl ioldide give
R, 38} atBainaan 4| .
2 T R s AR e
3smethowyays loxy}propionic acid.
R, 3S) - 3-[ 5- et hyl - 2- ( 3- napht hyl ) oxazol - 4-yl met hoxy] cyc
hexyl _yiy} propionic acid 20 Using reaction

X‘ﬁg simlar to those of exanple 28, (2R12S)- 3-

[(Z«Me’iﬁ)xﬁSW,@&?@}l Lsthgka D BYdimetB henekaryl4-yimeth-
te%— c}f'lnf %he Si ?/I .(it her and o _

5- t]% ab 2t b2 ﬂ?'ﬁ? cﬁﬁl zol -4-yl et hyl i odide give

2- nmet hoxy- 3-{(1 HC

R, 3S) - 3-[ 5- net hyl - 2- (13- @
| ohexyl oxy}- 25 pro ch

2- Met hoxy- 3-{( %‘

R, 3S) - 3- [ 5- net h¥/k- 2-
h- oxy] cycl ohexy)@a
reaction conditi
(2R12S5)-3 [(1

DR TeBHIb R RS Sm B ke e of ‘Baniple 28, (2Ri28)-3-

5{ (et Big)-3zhyd2oxyoycivbiekylbpyledrgthxaznbpyi- v lteributyidiphenylsilyl

| hede Ehy® 5-ethyl-2-(2,6-methylphenyl)oxazol-4-yimethyl iodide  give
2-methoxy-3-{(1R,38)-3-[5-ethyl-2-(2,6-dimethylphenyl)oxazol-4-yimeth-
oxylcyclohexyloxy}propionic acid.

0
azol - 4-yl met hoxy] cyc
O 6:

, 4- di met hyl phﬁr@dq oxazol - 4-yl met
}propionic acid OH H3C 5 Usi ng
+QH) ar to those of exanple 28,

Example 42:
3-{(1R,38)-3-(5-Methyl-2-phenyloxazol-4-yimethoxy)cyclohexyloxy]-2-

propoxypropiocnic acid
H,C Q Q
o)ﬁ/\o o/\)‘\OH
—N /l/o

H.C

Using reaction conditions similar to those of example 28, (2R/2S)-3-
[(15,3R)-3-hydroxycyclohexyloxy]-2-propoxypropyl  tert-butyldiphenylsilyl
ether and 5-methyi-2-phenyloxazol-4-yimethyl iodide give 3-{(1R,38)-3-(5-
methyi-2-phenyloxazol-4-yimethoxy)cyclohexyloxy]-2-propoxypropionic
acid.




10

15

2-nmet hoxy-3-{(1 R 3S)-3-[5-nethyl -2-(2,4-d

i met hyl phenyl ) oxazol - 4-yl net h-

oxy] cycl ohexyl oxy} propi onic acid. 10 Exanple 37:

2- Met hoxy-3-{(1 107

R, 39S) - 3-{ 5- net hyl - 2- (4- bi phenyl ) oxazol - 4-yl net hoxy] cyc
| o-Examplecddi} pr opi onic acid OH 15. Using reaction

O e e

dr ox

Srﬂﬂ“ii lyl ether and
5- net hyl - 2- ( 4- bi phq_ri%l ) oxazol - | met hyl ioodi de give
2-met hoxy- 3-{(1 R | l

3S) - 3-[ 5- et hyl - 2- (441 | -4<ylLset hoxy] cycl o
hexyl oxy}- propioni@ achd. 20 Exan‘p@e 3. OH
2- Met hoxy-3-{(1 N 0

R, 3S) - 3- [ 5- et hyl »~2- 3- net hoxyphenyl ) okazol - 4- yl met hoxy
]- cycl ohexyl oxy §pi oni ¢ acid 105 CH3 Using
reaction conditiNons/simlar to thése of exanple 28,
(2R/2S)-3- [(1
S, 3R) - 3- hydr oxycycl BHexyl oxy] - 2- net hoxypr opy!
tert-butyidi phenylsilyl ether and

55.- et hyl - 2- ( 3- net hoxypheny! ) oxazol - 4-yl net hyl i odi de
gi UBing raZdtioax toRditiohs simi .3-
R Rfé%%)ﬁ eyl -2 &% nﬁm#%g h é'?fg:%c?i a‘za’é?mﬁ[-eg 8, BRIZS)-3
1- VHSRY YRR YRy - 4RraporypirpYle 3tprt-butyldiphenyisilyl
2- &kieh axy-Brigtilyl2-(3-tolyl)oxazol-4-yimethyl iodide give S-L(1R,38)-3-(5-

0X

10 B B M S BRI 2 lofloicblonc

Example 44:
3-{(1R,38)-3-[5-Methyl-2-(3-trifluoromethoxyphenyl)oxazol-4-yimethoxy]-
cyclohexyloxy}-2-propoxypropionic acid

O)Y\O O/-ﬁ)}\OH
=N /,/O
H,C
. F
0~ ¢
F
Using reaction conditions similar to those of example 28, (2R/2S)-3-

[(13,3R)-3-hydroxycyclohexyloxy]-2-propoxypropyl  tert-butyldiphenylsilyl
ether 2-(3-triflucromethoxyphenyl)oxazol-4-yimethyl iodide give 3-{(1R,3S)-

20  3-[5-methyl-2-(3-trifluoromethoxyphenyloxazol-4-yimethoxy]cyclohexyl-

25

OXy}-2-propoxypropionic acid.

Example 45: _
3-{(1R,38)-3-[5-Methyl-2-(3-methoxyphenyl)oxazol-4-ylmethoxy]cyclohexyl-
oXxy}-2-propoxypropionic acid




H3C. 10 Using reaction conditions simlar to those of
exanpl e 28, (2R12S)-3- [(1

‘S, 3R) - 3- hydr oxycycl ohexyl oxy] - 2- net hoxypr opyl

tert-butyidi phenylsilyl ethetO&nd

5-et hyl - 2- (4- met hyl phenyl ) oxazol - 4-yl net hyl i odi de
gi ve 15 2-net hoxy- aqb(l
R, 3S) - 3-[ 5- et hyl - 2- (*4-
- cyclohexyloxy}pro;'
2- Met hoxy-3-{(1

R, 3S) - 3-[ 5- et hyl -

e

- ™ i f uor onet hyi pheflyl ) oxazol - 4- vyl
exyl oxy} propi onic acid H3C CH 106
Usi ng reaction N tions simlar f hose of exanple
28, (2RI 295)-3- | 3

S, 3R) - 3- hydr oxycycl he>§_}/l oxy] - 2- met hoxypr opyl
tert- butyl di phenyl si ) ﬁ s et her and
5-ethyl-2-(2-trifluoromnethyl phenyl)oxazol - 4-yl et hyl

i odi de give 2-nmethoxy-3-{(l

R QS)ngS*@SGtmhycbnﬂmbﬁst sirilan ofoo mwlmhemhb@@aol (2R/2S)-3-

g‘l &@%%%%W—? @{oﬁ@#ﬁg%‘é&l 6- ?r? gmy?dléhenylsﬂyl

i nﬁﬂ’ﬁ-‘yl Bﬂnﬁtb@w;)h@rml)nuazm-tt—ylmethyl iodide give 3-{(1R,3S)-3-
?éac?‘?ég*nﬂ?gﬁﬁr{n? ong rﬁﬂ fBa{{ré Ztafc:)‘!Jr S’ s gj g‘)%glr.r%*ﬂg)é\gfz pro-
( 2[p9)2/§,‘0]£§0nlf3(afl

S, 3R) - 3- hydr oxycycl ohexyl oxy] - 2- met hoxypr opy[

te | phenylsilyl ether and
é{lﬁ;}w%‘@Z 6- met hyl phenyl ) oxazol - 4-yl met hyl i odi de

10 g| Y TR23 G BHOMetByE2- 14$meﬁ')r061dﬂ@lﬁl’hé’lWl)oXaﬁélrﬁylﬂnethoxy]

15

20

OW&QQ%%??;%W om?:t%éﬁ}d
O{T\OO\O/\O(U\OH

H,C

Using reaction conditions similar to those of example 28, (2R/2S)-3-
[(1S,3R)-3-hydroxycyclohexyloxy]-2-propoxypropyl  tert-butyldiphenylsilyl
ether and 2-(4-trifluoromethylphenyl)oxazol-4-ylmethyl  iodide give
3-{(1R,3S)-3-[5-methyl-2-(4-trifluoromethylphenyl)oxazol-4-ylmethoxy]-
cyclohexyloxy}-2-propoxypropionic acid.

Example 47:
3~{(1R,3S)-3-[5-Methyl-2-(4-methylphenyl)oxazol-4-yimethoxy]cyclohexyl-
oxy}-2-propoxypropionic acid




Exanple 42: 3-[(1

R, 3S) - 3- (5- Met hyl - 2- phenyl oxazol - 4- yl net hoxy) cycl ohexy
| oxy] -2- propoxypropionic acid HBC O 20 O O Y OH H3C |
0 Using reaction conditions sit®é®lar to those of

exanpl e 28, (2R/2S)- 3-

[(IS, 3R) -3-hydroxycygl®hexyl ox T Pr opoxyyr opy!
tert-butyl di phenylsil§l ether @
5- met hyl - 2- phenyl oxazgN#"y €T hy @m\dyelgidpp 3-[(1

R, 3S)-3-(5- 25 —N O

nmet hyl - 2- phenyl oxazol /4-yl met hoxy) cycl ghexyl oxy] - 2- pro
poxypr opi oni ¢ aci 7 Exanple 43: 3-[(1

R, 3S) - 3- ( 5- Met hyl -t ol yl ) oxazoH;04- yl net hoxy) cycl oh
exyl oxy] -2- propoxyptropionic acid CH3 5 Using reaction
conditions sinf&r to those of exanple 28, (2R 2S)-3-

[(1 S, 3R)-3-hydroxycycl ohexyl oxy] - 2- pr opoxypr opyl
tert-butyl di phenylsilyl ether and

5- tsirty Iredctichr tadnditiopagimhited- 1 TROLY | of edhMBIiNS (2R/2S)-3-

15 SRl iy oo A RROPRARFPBYL | ofRskubidiphenysily
5 pr sffexyandodi(émiethyipheayljakazBkamgihethid iodkid Give 3-{(1R 35)-3-(5-

10

15

20

-l R

propionic acid.

Example 48: ,
3-{(1R,38)-3-[5-Methyl-2-(4-trifluoromethoxyp henyloxazol-4-ylmethoxy]-
cyclohexyloxy}-2-propoxypropionic acid :

H,G O\ 0
o)ﬁ/\o . O'/\])J\OH

F F H,C

Using reaction conditions similar to those of example 28, (2R/2S)-3-
[(1S,3R)-3-hydroxycyclohexyloxy]-2-propoxypropyl tert-butyldiphenylsilyl
ether and 2-(4-trifluoromethoxyphenyl)oxazol-4-yimethyl iodide give
3-{(1 R,38)-3-[5-methyl-2-(4-trifluoromethoxyphenyl)oxazol-4-yimethoxyl-
cyclohexyloxy}-2-propoxypropionic acid.

Example 49: |
3-{(1 R,35)-3-[5-Methyi-2-(4-isopropylphenyfoxazol-4-yimethoxy]cyclo-
hexyloxy}-2-propoxypropionic acid




10

15

20

“y] cycl ohexyl - 25 oxy

OH 15 Using reaction conditions simlar to those of
exanple 28, (2R/2S)-3- [(1

S, 3R) - 3- hydr oxycycl ohexyl oxy] - 2- pr opoxypr opy|
tert-butyl di phenylsilyl ethet10

2-(3- trifluoronethoxyphenyl)oxazol 4- yInEthyI i odi de

give 3-{(1 R 35S 20. H,C

3-[5-nmethyl - 2-(3-trifl udr onet ho enyl)o zoI 4-yl met
hoxy] cycl ohexyl - oxy} - ¢ p RY prepat tyaciah Exanple
45: 3-{(1

R, 3S) - 3-[ 5- Met hyl - 2- -met hoxyphenyl )o azoI 4-yl met hox
propoxypropl Q c acid OH O CH
ions simlarffo those of

3 Using reaction cond

ﬁlohexyloxy] 2- propoxypr opyl

tert’butyldlphenyIS| et her and

2- (3- met hoxyphenyl )oxazol -4-yl met hyl iodide give 3-{(1

. - 3- . iy ..
[RSEELT%)T?"“Q“C("B Gonditigns palilar) s 4hese afy pxamrisA% y@ARIRS)-3-
ex[(H 8:3R)-2-hydroxyppoigheaoyt2eprpostyposgh! erdbutyldiphenyisilyl
o lger and 2y(g-isonropyiphenyljoxpzal- 4RV hiodia gives3H(1Ri3S)-3-
yI Fetiethy2-(4isoptsinyiphenyl)pxzqbeyimethoxyicyiohegitxg}-B3 C

idfté Bgigr eaction conditions simlar to those
o exaé“g‘"egﬂzs P9 59y 5. 15 [(1 |

S, 3R) - 3 hydr oxycycl ohexyl oxy] - 2- pr opoxypr opy|
teExammglsot phenyl silyl ether and

4R 55) SH5 B LRSI SRRy pheryifoxazdl4 'yﬁﬁét%%xy]
R A8)oteexyloxyplhyropaxyptopionfd awid omet hyl phenyl ) oxazol -

yl met hoxy] - cyclohexyloxy} 2- pifpoxyproplonlc aci d.

HC

Using reaction conditions similar to those of example 28, (2R/2S)-3-
[(18,3R)-3-hydroxycyclohexyloxy]-2-propoxypropyl  tert-butyldiphenylsilyl
ether and 2-(2-frifluoromethylphenyl)oxazol-4-yimethyl iodide give 3-
{(1R,38)-3-[5-methyl-2-(2-trifluoromethylphenyl)oxazol-4-ylmethoxy]-
cyclohexyloxy}-2-propoxypropionic acid.

Example 51:
3-{(1R,38)-3-[5-Methyl-2-(2-naphthylphenyl)oxazol-4-yimethoxy]cyclo-
hexyloxy}-2-propoxypropionic acid




20 Exanple 47: 3-{(1

R, 3S) - 3-[ 5- Met hyl - 2- (4- et hyl phenyl ) oxazol - 4- yl met hoxy
] cycl ohexyl - oxy}-2-propoxypropi oni c acid OH Usi ng
reaction conditions simlar tblthose of exanple 28,
(2R 2S5)-3- [(1

S, 3R) - 3- hydr oxycycl p,r@xyl oxy opoxypr@pyl
tert-butyl di phenyl si 5 eth

2- (4- et hyl phenyl)ow Of’adrojg(gqve 3-{(1
R, 3S)-3-[5- —

nmet hyl - 2 (4- et hyl phnyIT])oxazoI 4-vyl (mey] cycl ohexyl
OXY}- 2- propoxy- p [ e 48: 10 3- {(1
enyl ) oxazol -

S, éR) - 3- hydr oxycycl ohexyl oxy] - 2- pr opoxypr opyl
tert-butyl di phenyl silyl ether and
2 Udingr irédationo eBhamsie heimilat oeatisetof| 8R4Mple 2edi @R/2S)-3-

2 125,304 hydroxyevoloheyipni-RiRspememIBRY i nelert uyidiheny sy

5. yeiliner hamy] 2-(2yrphittipkaxyih4-ArmstapoiydHePighY G-HaREBS)-3-[5-

R TERC: ff?@%*ﬁﬁ!('é’éé‘zwm‘%@r%em%fnsﬁylpyfe}sza%ﬁowiﬁ -RERROXY-
oxb}'P@&Qﬂ“‘oaCl exyl oxy} - 2- propoxypropionic acid 110 0 =N
O 00CH H3C CH3 Using reaction conditions simlar to

r\? %; giarrple 28, (2R12S)- 3-
[ (P& hydroxycyclohexyloxy] 2- propoxypr opyl

10 t e {(1 R, 38 8¢5 Methyl 24 3-Yiifluoromethylphenyl)oxazol-4-yimethoxy]-

15

20

cyclohexyloxy}-2-propoxypropionic acid
o /g[/\ o O/YLL OH

H.C

Using reaction conditions similar to those of example 28, (2R/2S)-3-
[(15,3R)-3-hydroxycyclohexyloxy]-2-propoxypropyl tert-butyldiphenylsilyl
‘ether  and  2-(3-trifluoromethylphenyl)oxazol-4-ylmethyl  iodide give
3-{(1R,35)-3-{5-methyl-2-(3-trifluioromethylphenyl)oxazol-4-ylmethoxy}-
cyclohexyloxy}-2-propoxypropionic acid.

Example 53:
3-{(1R,3S5)-3-[5-Ethyl-2-(3- methoxyphenyl)oxazol -4-yimethoxyjcyclo- .
hexyloxy}-2-propoxypropionic acid
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5 ether and 2-(4-isopropyl phenyl)oxazol - 4-yl net hyl
iodide give 3-{(1 R 3S5)-3- [5-nethyl-2-(4-isop

ropyl phenyl) oxazol - 4-yl met hoxy] cycl ohexyl oxy} - 2-

pr opoxypropi oni ¢ aci d. Exanpl1d250: 10 3-{(1

R, 35)-3-[5-Methy| - 2-(2-trifluoronethyl phenyl)oxazol -

yl met hoxy] - cycl | oxy}-2- o~oxypropu9n|c acid O O

0O OH Using reaction ondltlboé‘\ /aruj_kthose of
h yI oxy] 2- propoxdoropyl tert-b

exanpl e 28, (2R/ 2 )O
I
e

S, 3R) - 3- hydr oxycyc
Iphenyl)oxazol | met hyl i odide

utyldlphenyIS|IyI e
2-(2-tritluoro
give 3- {(1

R, 3S)-3-[5-neth -(2- trlfluororre"thyl phenyl ) oxazol -

yl met hoxy] - cycl oh onxy} 2- propoxypr opi oni ¢ aci d. 20
Exanmpl e 51: 3-{(1

R, 3S) - 3-[ 5- Met hyl - 2- ( 2- napht hyl phenyl') oxazol - 4-yl met ho
xy] cycl o- hexyl oxy} - 2-propoxypropionic acid 111 OH

Udiising rreactioroncaratitibris @irailsyi 1o | thosé oot exampdé 28 a(ERRS)-3-

o 105 Syl o/cybohexy o2 PropOsYBIRRY) or dpgbutvidiphenyisiy

teﬂﬂ'ﬂerbuﬁw di 123 Q—Wﬂeﬂm)@fphemyl)amaazo!-tl-yimethyl iodide give
2‘3(- R@J@)Idlw eR2QBfetlob Ry oRE: A% -Fini&ndsdikyciohexyl-
mgf‘ ? R@‘-Wé%?ﬂ?l%nyl ) oxazol - 4-yl et hoxy] cycl ohex

yl oxy}-2-p ropoxy- propionic acid. Exanple 52: 10

3
Ré‘éh@g[ﬁg-: Met hyl - 2-(3-trifl uoromet hyl phenyl ) oxazol - 4-
y BriétR.59)13-{SelithybRe(dyrhothylphengt) oxeraar viictioy |awicheR-

gg%y}(g%_g%@gqu@ﬁgiat&oons simlar to those of exanple

[ (1S, 3R)-3-hydro | ohexyl 2- propogypropyl tert
but yl di phenyl si |yl
o Xy "o 0 OH

J

H,C

H,C

Using reaction conditions similar to those of example 28, (2R/2S)-3-
[(1S,3R)-3-hydroxycyclohexyloxy]-2-propoxypropyl tert-butyldiphenylsilyl
ether and 5-ethyl-2-(4-methylphenyl)oxazol-4-yimethyl iodide give
3-{(1 R,3S)-3—[5—ethyl—2—(4-methylphenyl)ovaoI-4—yImethoxy]cyc!ohexyl-
oXy}-2-propoxypropionic acid.

Example 55:
3-{(1R,38)-3-[5-Ethyl-2-(2-trifluoromethylphenyl)oxazol-4-ylmethoxy]cyclo-
hexyloxy}-2-propoxypropionic acid
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et her and 2-(3-trifluoronethyl phenyl)oxazol -4-yl net hyl
i odide give 3-{(1
R, 3S)-3-[5-net hyl -2-(3-trifluoromet hyl phenyf)oxazol - 4-
yl met hoxy] - cycl ohexyl oxy} - 2- ptdpoxypr opi oni ¢ acid. 20
Exanmpl e 53: 3-{(1

R, 3S) - 3- [ 5- Et hyl 1RS(3- net hoxyp | ) oxazoky 4- yl met hoxy

] cycl o- hexyl oxy} - 2- gr opoxypr ¢ ic acid]|[0 o--"-~CH

0--CH3 Using reactig MHT oS Shai ouhose of
3-

exanpl e 28, (2R/ 2S)3-.
[ (1S, 3R) - 3- hydr oxycy %exyl oxyj - 2- pr Qxypr opy!
tert-butyl di phenyrsilyl /5 et her and

5-ethyl -2-(3-ne phgnyl ) oxazol 1da¥yt met hyl i odi de
give 3-{(1 £ *
R, 3S) - 3-[ 5- et hyl - 2- ( 3- net hoxyphenyl ) oxazol - 4- yl met hoxy
] cycl ohexyi - oxy}-2-propoxypropi oni ¢ acid. Exanpl e 54:

R, YEJ; Ypactian, pongiions SHpFpife 4955l BKemPIR A8k HR/PS)3-

cy KBBR8 hydrsyogelohenoyoopiopticpropy HESHLbatyRliphdyisiy

gsgtnr{%rga%@i\g%g- -'_t@l’_ﬂ.lo?gﬁ%ltﬁ9I&qg‘nﬁfor)r(]az&[4-§/fr)nétngls Bdide give
thyly2-y2-trifhsrgmettwip enw)opaxylei-pmdthoxylcyclo-

[ ( 34{ERBSH-3H]

t epbx 1A Wt/’ ik Qi er and

5- et hyl -2- (E- t 'ﬁjgﬁﬂrﬁ/?ygxazol -4-yl met hyl iodide
give 3-{(1

R Bkampié 86et hyl - 2- (4- met hyl phenyl ) oxazol - 4- yl net hoxy]

gg_g-l{@?;%s-é-[g@%ylgé-@,8%?1%%ﬁgﬁeor%}l)%xg%ti)lqci-y%?etﬁéﬁyrﬁg{(éohexyl-

R, @9)-Z3picpokypropichi€ deidr i f | uor omet hyl phenyl ) oxazol - 4-y

| met hoxy] cycl o- HC o
%AO/[ ]\O/\')LOH

CH, H,C

H,G

Using reaction conditions similar to those of example 28, (2R/28)-3-
[(1S,3R)-3-hydroxycyclohexyloxy]-2-propoxypropyl  tert-butyldiphenylsily}
ether and S5-ethyl-2-(2,6-dimethylphenyl)oxazol-4-yimethyl iodide give
3-{(1R,3S)-3-[5-ethyl-2-(2,6-dimethylphenyl)oxazol-4-yimethoxylcyclohexyi-
oxy}-2-propoxypropionic acid.

Example 57:
2-Ethoxy-3-{(1R,3S)-3-[5-methyi-2-(3-trifluoromethylphenyl)oxazol-4-yl-
methoxy]cyclohexyloxy}propionic acid




- Exanpl e 56: 10 3-{(1\E

hexyl oxy} - 2- pr opoxypropi oni ¢ acid 113 Using reaction
conditions simlar to those of exanple 28, (2R 2S)-3-
[(1 S, 3R)-3-hydroxycycl ohexyl oxy] - 2- pr opoxypr opyl
tert-butyl di phenylsilyl 5 ethédd4and

5-ethyl -2-(2-trifluoronethyl phenyl )oxazol - 4-yl net hyl

iodide give 3-{(1 Hc o
R 3S)-3-[5-ethyl-2-(23trifl uohyI phenyl ) oxazol - 4-y
| met hoxy] cycl o- hexyl - 2007 OpOXY Oy aci d.

3- dli\lmet hyl phenyl ) zol - 4-yl nmet hox
pr opoxypr opi oni cCl_:laci d H3C1 OO0 O
onditions simlar %o those of

3S)-3-[5-Ethyi-2-(2,
y] cycl ohexyl - ox
OH 0 Using reacti
exanpl e 28, (2R/ 2S5y%3- 15

[ (1S, 3R) - 3- hydr oxygeyestphexyl oxy] - 2- pr opoxypr opyl

tert-butyl di phenyl 'l yl ether and

5-et hyl - 2- (2, 6-di net hyl phenyl ) oxazol - 4-yl net hyl i odide
give 3-{(1

R, 88Ing-rbacksMonditiors O s iRt By A& YL 83&9&@@' %&V | B/Bs)-3-

| - -2-
gﬁ %Y@gg%%zﬂpg%lé_eggl%%ﬁﬁgtﬁ&y%rrlclagyl 2 Itert—b utyldiphenyisilyl

5R amerrer{dssmthynz-@-(rmcbmbﬂmmr@iynwk@iaﬂ%wmw Qbdidie give

! 2P E R B SR aE AR Bl oS eltemiuade 4y
( 2metyxyieyclohexyloxy}propionic acid.
[ (1S, 3R) - 3- benzyl oxycycl ohexyf oxy] - 2- et hoxypr opyl

teprt - butyl di phenylsilyl 5 ether and
5- FSaMRIE 88t 3.t ri f 1 uor omet hyl phenyl ) oxazol - 4- yl net hyf

10 i omatnogj-s_f{r F2,369J3C[5¥m§ﬂ1{y(-2-(5~triﬁ§5roﬁieftﬁa*@}hl_ényl)oxazol~4-yi—

15

20

&m%gig%yi{yk: %@@W‘ﬁbﬁ%@%: Z:O)zs(lgizg. Exanpl e 58:
_ H,C o}
O&K\O/QO/ﬁ)LOH
r

CH,

F
0‘%1:

Using reaction conditions similar to those of exam'ple 28, (2R/28)-3-
[(1S,3R)-3-benzyloxycyclohexyloxy]-2-ethoxypropyl tert-butyldiphenylsilyl
ether and S-methyl-2-(3-trifluoromethoxyphenyl)oxazol-4-yimethy! iodide
" give 2-ethoxy-3-{(1 R,35)-3-[5-methyl-2-(3-trifluoromethoxyphenyl)oxazol-4-
yimethoxy]cyclohexyloxy}propionic acid.

Example 59:
2-Ethoxy-3-{(1 R,35)-3-[5-methyl-2-(4-triflucromethylphenyl)oxazol-4-yl-
methoxy]cyclohexyloxy}propionic acid
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10 2-Ethoxy-3-{(1

R, 3S)-3-[5-nmethyl -2-(3-trifl uoronmet hoxyphenyl)oxazol -4
-yl - nmet hoxy] cycl ohexyl oxy} propionic acid H3C OO CH
Usi ng reaction conditions simMi%@r to those of exanple
28, (2R/2S)-3- 15 [(1

S, 3R) - 3- benzyloxycycn¢bexyloxy] et hoxypropyl

tert- butyldlphenyIS|Iy ether .-nethyl 2-(3-trifl
uoronmet h oxyp henyl) ox odioge give
2-ethoxy-3-{(1

R, 3S) - 3-[ 5- net hyl - 2-
-yl met hoxy] cycl ohg
59: 2- Et hoxy- 3- ﬂ;l
R, 35) - 3- [ 5- net yh/2- (4-trifluoronethyl phenyl ) oxazol -
yl - met hoxy] cycl okexyl oxy} propionic acid 115 Usi ng
reaction conditions sinilar to those of exanpl e 28,

(2R128) 3- [(1
3- benzyl oxycycl ohexyl oxy] - 2- et hoxypr opyl
US&‘EU(%QEOBhéﬁ9¢ngF§ISfB"'éf Her those of example 28, (2R/2S)-3-

. O diém)l %b Az lét}fdyb@h@ mtﬁaﬁmﬁybﬁaﬁi ol tede- Mty RAiSHEnyisilyl

ﬁﬁs'ie *IﬂUP (m@tbaﬂpaﬁevla%ﬂ%ﬁyylmsm édide give
yI 2—ett&1)dycﬁ<-¥2(]1 Ryaspaqsyh@myﬁn@(wmlmmn@mﬂph@wmh@olﬁﬂyl-
Rorgé é@%}ffoﬁggﬁﬁx&}p&p??mﬁc&m onet hoxyphenyl ) oxazol -

-yI rret hoxy] cycl ohexyl oxy} propionic acid H3C O O O—I
.eactl on conditions simlar to those of

| O oR 29)-3- 15
s%%11 : g]’i %%%giémﬁf@xﬂlﬂinﬂwemwmpbpyvl)oxazoi-4-y|-

t anéthoyleldoRbeyivkdblopiosit 2eid and
5- net h;(?my (4- @ljf(ﬁﬁo?ﬂ(;?ret hoxyphenyl ) oxazol - 4- yl net hyl

3- t r| fl uoronet hoxif phenyl ) oxazol -4
OoXy} propi oni c anHZI 20 Exanpl e

i odi de H.C Q o
o/\‘Y\O o’\/”\OH
—N 0
CH,
FF
o

Using reaction conditions similar to those of example 28, (2R/2S)-3-
[(1S,3R)-3-benzyloxycyclohexyloxy]-2-ethoxypropyl tert-butyldiphenylsilyl
ether and 5-methyl-2-(4-trifluoromethoxyphenyl)oxazol-4-ylmethyl iodide
give 2-ethoxy-3-{(1R,38)-3-[5-methyl-2-(4-triflucromethoxyphenyl)oxazol-4-
yimethoxy]cyclohexyloxy}propionic acid.

Example 61:
2-Ethoxy-3-{(1R,38)-3-[5-methyl-2-(4-isopropylphenyl)oxazol-4-ylmethoxy]}-
cyclohexyloxy}propionic acid




give 2- ethoxy 3-{(1
'R 3S)-3-[5-nmethyl -2-(4-trifluoromethoxyp

henyl ) oxazol - 4- yfinet hoxy] cycl ohexyl oxy} propi oni c
acid. 20 Exanple 61: 2-EthoxyH& {(1
R, 3S) - 3-[ 5- net hyl - 2- (4- isopropyl phenyl ) oxazol -4-yl neth

oxy] - cycl ohexyl oxy} progi oni c O 0 11¢ CH3 Using
reacti on conditions simlar to e of e arrple 28,
(2RI 2S) - 3- o ’ﬁ

[ (1S, 3R) - 3- benzyl oxycyola exyI oxy] - 2- et propyl

tort-butyl di phenyl si 5 ether and

5-met hyl - 2- (4-i sopr phenyl ) oxazol - 4—;|-¥I nmet hyi i odi de
give 2-ethoxy-3-{(

R, 3S) - 3-[ 5- net =¢Z- (4-i sopropyl phenyl ) oxazol - 4-yl et h
oxy] - cycl ohexyl ox é,_propl onic acid. Exanple 62: 10

2- Et hoxy-3-{(1

R 3S) - 3-[ 5- net hyI 2-(2-trifluoronethyl phenyl )oxazol

t ho | | d H 3C
RUTTR0 BB cRuioRs miar o) Hioseoof emle dRarBRES)3-
24(1 S 3R;L-ZBS)er&yfd@cﬁ(élbhexyloxy]—z-ethoxypropyl tert-buty!dlphenylsnyl

terﬁgbu"{’#‘? Qqéﬁi&f? (I‘to?g@% Iﬁgﬂé)oxazoﬁ-ylmgklhyl iodide give
o 2“9“‘“’9(1/32{((‘ 3&*3%@9!7’*3’-(49%9%Qﬂmwlbﬁazdalmyh)ﬁthoxy]-

RQ%E@ gg*{léﬁwpﬁg%é til(%l uor orret hyl phenyl ) oxazol -

- met hoxy] cycl ohexyl oxy} propionic acid. 20 Exanpl e
6$xa¥nﬁfef@@y3{(1 R, 3S)-3-[5-nethyl -2-(2, 4-d

[

10 | rﬁl&ﬂ%&?—%@fk),féﬁé—?é-_rrf'étxyl(IZZ{Z—triﬂuoromethylphenyl)oxazoi-4-yl—

15

20

methoxylcyclohexyloxy}propionic acid

O/S/\O O/\I/EOH

F CH

3

oF

Using reaction conditions similar to those of example 28, (2R/2S)-3-
[(1S,3R)-3-benzyioxycyclohexyloxy]—2-ethoxypropyl tert-butyldiphenylsilyl
ether and 5-methyl-2-(2-trifluoromethylphenyljoxazol-4-yimethyl iodide give
2-ethoxy-3-{(1R,38S)-3-[5-methyl-2-(2-trifl uoromethylphenyl)oxazol-4-yl-
methoxy]cyclohexyloxy}propionic acid.

Example 63:
2-Ethoxy-3-{(1 R,38)-3-[5-methyl-2-(2,4-dimethylphenyl)oxazol-4-yl-
methoxy]eyclohexyloxy}propionic acid




met hoxy] cycl ohexyl oxy} propi onic acid OH H3C Usi ng
reaction conditions simlar to those of exanple 28,
(2R12S) - 3-

[ (1S, 3R) - 3- benzyl oxycycl ohexylbky] - 2- et hoxypr opy!
tert-butyl di phenylsilyl 5 ether and

5-net hyl -2-(2, 4-di met.;r[yl phenyl ol - 4-ylyret hyl
i odi de give 2ethoxy 1 R -[ 5- meqthyl -2- (2, 4-d
- 0

2- Et hoxy-3-{(1 R
3S) - 3-[5-net hyl -

5 E63CH Usi ng reacflon condi tions
simlar to those o exanple 28, (2R12S)-3- 15 [(1

S, 3R) - 3- benzyld%?cyclohexyloxy] 2- ethoxypropyl
tert-butyl di phenyl silyl ether and

5- net hyl - 2- (4- bi phenyl ) oxazol - 4-yl net hyi i odi de give

2 Ush@xyeé?ctloh( tonditions snmllar to those of example 28 (]2R/28) -3-

ﬁ"@ %’ n%@fcaﬁf‘ﬁe ’Bﬁﬁ% oxazol y E55tert-butyldy phenylsuyl

5 2 ﬁhleomn@ p{methyl-2-(2,4- dlmethylphenyl)oxazol-4-ylmeth I lOdlde give

10

15

20

P Ot o A
sNﬁ’FM%)fCQ r@pmmde 28, (2R129)-3- [(1

S 3R) - 3- benzyl oxycycl ohexyl oxy] - 2- et hoxypr opy|

t- buﬁé’éﬁ“ phenyl silyl 5 ether and
5 1 4- net hyl phenyl ) oxazol - 4-yl net hyl i odi de

g|2/-Eth<2we:B-l{1(dR(38) B4[3- methP/I -2-(4-biphenyl)oxazol- 4—ylmethoxy]c cIo-
yl ) oxazol -'4-yl met hoxy) cycl o

;‘}’%%ng’%n‘f‘%dggu d Exanpl e 66: 10 2- Et hoxy- 3- [(1

R 38) 3 (5-ethyl -2- (4,;,3iosopr opmyl ) oxagol - 4-yl met ho
Xy) - .
o Y~ © (o) OH
~N : 0

0 L,
/)

Using reaction conditions similar to those of example 28, (2R/2S)-3-
[(1S,3R)-3-benzyloxycyclohexyloxy]-2-ethoxypropyl tert-butyldiphenylsilyl
ether and 5-methyl-2-(4-biphenyljoxazol-4-ylmethyl iodide give 2-ethoxy-3-

{(1 R,3S)—3-[5—methyl-2-(4—biphenyl)oxazol-4-yfmethoxy]cyclohexyloxy}-
propionic acid.

Example 65:
2-Ethoxy-3-[(1R,38)-3-(5-ethyl-2-(2- tofy!)oxazoE-4~y|methoxy)cyc!ohexyl-
oxy]propionic acid




cycl ohexyl oxy] propionic acid H C OH CH3 Usi ng reaction
conditions simlar to those of exanple 28, (2R 2S)-3-
15 [ (1S, 3R) - 3- benzyl oxycycl ohexyl oxy] - 2- et hoxypr opyl
tert-b utyl di phenylsilyl ethetlénd

5-met hyl - 2- (4- |sopropylphenyl)oxazol 4- ylnethyl i odi de

gi ve 2-ethoxy- 3-
R, 3S) - 3- (5-et hyl - - sopr opy nyI oxa oI
yl met hoxy) cycl ohexyl ¢ 5pqanpl e 67:

2-Ethoxy-3-[(1

R, 3S) - 3- (5-et hyl -2-( -tr|fluoronethyl ﬁ%nyl)oxazol 4-
yl - met hoxy) cycl oA&XW oxy] propionic a ?d 119 Usi ng
reaction conditiols gimlar to those of*exanple 28,
(2R12S5)-3- [(1
S, 3R) - 3- benzyl d%Ycycl ohexyl oxy] - 2- et hoxypr opy|
tert-butyl di phenylsilyl ether and

5-net hyl -2-(2-trifluoronethyl phenyl ) oxazol - 4-yl net hyl

| oUsihg @geation2 cohditisiis 3sibiilhr to those of exam le 28, (2R/28) 3-

R R P BB oS R OHR et ooy

5 10e’meEt randy - 5—l[n(eihyl-2 -(4- methylphenyl oxazol-4-ylmeth | iodide give

10

15
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om TR SRR, L stelE)

»Propianic aeid condltl ons simlar to those of exanple
28 (2R/28) 3- 15 [(1

S, zyloxycyclohexyloxy] 2- et hoxypr opyl
el% Bl%/ i phenyi silyl ether and

5 -2rEthopy-2{(( R, ss)dws@wmn?uebbwer&wkﬁﬂmwmethoxy)

'R 5&?& '\sl&g]!’ﬁ?ﬁ%'i'g(%_ -dl met hyI phenyl ) oxazol - 4-yl met h

oxy) - 0
o X" o o’\/U\OH

CH,

H,C
CH,

Using reaction conditions similar to those of example 28, (2R/28)-3-
[(15,3R)-3-benzyloxycyclohexyloxy]-2-ethoxypropyl tert-butyldiphenyisilyl
ether and 9-methyl-2-(4-isopropylphenyl)oxazol-4-yimethyl iodide give
2-ethoxy-3-[(1R,38)-3-(5-ethyl-2-(4-isopropylphenyl)oxazol-4-
ylmethoxy)cyclohexyloxylpropionic acid.

Example 67:
2-Ethoxy-3-[(1R,38)-3-(5-ethyl-2-(2-trifluoromethylphenyl)oxazol-4-yi-
methoxy)cyclohexyloxy]propionic acid




5

10

15

20

cycl ohexyl oxy] propionic acid. 20 Exanple 69: 3-{(1

R, 3S)-3-[5-Et hyl -2-(4-isopropyl phenyl ) oxazol - 4-yl nmet ho
xy] cycl ohexyl - oxy}-2-propoxyprop ionic acid 120 CH3
Usi ng reaction conditions sinl1@r to those of exanple
28, (2R12S)-3- [ (I

S, 3R) - 3- hydr oxycy&fehexyl oxy] +2°pt opoxypr epyl
tert-butyl di phenyl sillyl ethe @» '
5-ethy|-2-(4-isopr08 Nyhyoxaz0 A"yﬁ,agk@q i odi de
give 3-{(1

R, 3S) - 3-[ 5- et hyl - 2-
xy] cycl ohexyl - @
70: 10 2- Et hoxy
R, 3S) - 3-[ 5- net hy pk¥epyl oxazol - 4-yl met hoxy] cycl ohexy
| - oxy}propionic acid Usi ng reaction conditions

simlar to those of exanple 28, (2R/2S)-3- 15

L SR roReHti SopOLong| SBRak; tafhbse of oxample’ 28, (2RI28)-3-
g- [ESBR)-2-beheyipkyoyaioHexfioxy FRididxyppshe #r-Butyldiphenylsilyl
R §E§é??ﬁf@?'ﬁ'{e%‘ﬁ\gr%'&%-}ﬂﬁéi%?@%{ymhem%w%&yﬂmﬁ@r' Sorids give
| 0Zy8thexpBdiiR 3Sh8H(8-ethgi-E(2tnfluerdretBdffdnypxazd{4tyimeth-

R, 8))evelbRe ,%é {23 nethyl phenyl ) oxazol - 4- yl net hoxy
1-°¢ c?%hex’W% 1??’6“5‘?%%?@- acid 121 CH3 CH3 0 Using

reaction conditions simlar to those of exanple 28,
( 2Bk2f)pi& 68:

2-Ethoxy-3-[(1R,38)-3-(5-ethyl-2-(2,4-dimethylphenyl)oxazol-4-ylmethoxy)-
cyclohexyloxy]propionic acid

- il\gopropyl phenyl ) Qazol -4-yl met ho
re

2- prropoxyprop i onhﬁ aci d. Exanpl e
3

Using reaction conditions similar to those of example 28, (2R/2S)-3-
[(1S,3R)-3-benzyloxycyclohexyloxy]-2-ethoxypropyl  tert-butyldiphenylsilyl
ether and 5-methyl-2-(2,4-dimethylphenyl)oxazol-4-ylmethy! iodide give
2-ethoxy-3-](1 R,35)-3-(5-ethyl-2-(2,4-dimethylphenyl)oxazol-4-ylmethoxy)-
cyclohexyloxylpropionic acid.

Example 69:
3-{(1R,38)-3-[5-Ethyl-2-(4-isopropylphenyl)oxazol-4-yimethoxy]cyclohexyl-
oXy}-2-propoxypropionic acid




[(1 S, 3R)-3-benzyl oxycycl ohexyl oxy] - 2- et hoxypr opyl
tert-butyl di phenylsilyl 5 ether and

5- et hyl - 2- ( 3- nethylphenyl)oxazol 4-yl met hyl i odide
give 2-ethoxy-3-{(1

R, 3S) - 3-[ 5- net hyl - 2- 3 nethylphen | ) oxazol - 4-yi met hoxy

] - cycl ohexyl oxy} pr | C aci rrpl egg2: 10
2- Et hoxy-3-{(1
R, 3S) - 3- [ 5- net hyl - 2- (3@ ox§ph ol Oﬁ-yl met hox

yl- cycl ohexyl oxy} propi
reaction conditions
(2R125)-3- 15 [(1
S, 3R) - 3- benzyl oxycy exyl oxy] - 2- é%ﬁoxypropyl
tert-butyl di phehg+gi |1yl ether and

5-net hyl - 2- ( 3- nethogyphenyl)oxazol 4-yl met hyl i odi de
give 2-ethoxy-3-{(1

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

s@gi g:' | CORERORE! SRifkr 36 Thoss” oF*@Mmple’ 38, (2R/25)-3-
R 5 )f33h cycior(emmwhglrmbpowgrowzol tett-plityitigtenyisily!

5 | I XY .
USG‘?‘P Y IRy ey loRaZoRt Yyl B oive
8é (%ﬁ;é%ég&-[g-e ¥12 (4-|sopropylphenyf)oxazol-4—ylmethoxy]cyclohexyl—
S, 3fy)-23propoxyp@ishic heigexy! oxy] - 2- et hoxypr opyI
tert-butyl di phenyl sil yI et her and 5-net hyl - (4-m
et hyl p henyl) oxazol -4-ylmethyl iodide gi ve
2-Fxarople 20 (1

NC aC|d(}|O CH3 Usi ng
ilar to those o exarrple 28,

10 Rﬁ@ﬁcﬁ(g{%@%@é#@ﬁopl ﬁ?%ﬁ%ﬁgﬂsﬂ%%& Ic:)'r'tetho%y]cyclgi?é%l-

oXy}propionic amd
HG /O\ o

CH,

Using reaction conditions similar to those of example 28, (2R/2S)-3-

15 [(1S,3R)-3-benzyloxycyclohexyloxyl-2-ethoxypropyl tert-butyldiphenyisilyl

20

ether and 5-methyl-2-phenyloxazol-4-yimethyl iodide give 2-ethoxy-3-
{(1 R,38)-3-[5-methyl-2-phenyloxazol-4-yimethoxy]cyclohexyloxy}propionic
acid.

Example 71:

2-Ethoxy-3-{(1R,3S)-3-[5-methyl-2- (3-methy|phenyl)oxazof -4-yimethoxy]-
cyclohexyloxy}propionic acid
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Exanple 74: 10 2-Ethoxy-3-{(1
R, 35) - 3-[ 5- net hyl - 2- (2- napht hyl ) oxazol - 4-yl met hoxy] cyc
| o- hexyl oxy}propionic acid uj r-- NOr CH3 Using
reaction conditions simlar tB®2those of exanple 28,
(2m2$ 3- 15 [(1
S, 3R) - 3- benzyloxycy¢bohexylox,

tert- but yl di phenyl si’llyl et her
5- net hyl - 2- (2- napht .
2-ethoxy-3- {(1
R, 3S) - 3-[ 5- et hyl - 2-
| ohexyl oxy}- propgFeqic acid. 20 Exanp|e 75 3-{(1
R 3S)- 3- [ 5- Et hy3 met hoxyphenyl ) &z ol - 4- ylI net hoxy
] cycl ohexyl - ox 7. pr opoxypr opi oni ¢ acid 123 O CR3
Usi ng reaction cono'hlons simlar to those of exanple
28, (2R/295)-3- [(1
S 3R) - 3- hydr oxycycl ohexyl oxy] - 2- pr opoxypropyl tert-b

| di phenylsilyl 5 ether and

singl reagtenmedhditipps esisiilaoxtaz those yWif nexdmiplei @8 deR/2S)-3-

g| ‘F? :#z){:{ Eenﬁl?xycyglgheqlﬁxg -2~ ﬁthmﬁy?ro)?gzol teit WW%W]SNVI
]1 ggle%éh o Rd;@g)}*; 5 6dp@ﬁvmftﬂmy8ﬂxazom yimetivenplodides: give
o 5-methyl-2-(3-methylphenyl)oxazol-4-yimethoxy]-
3 oy RS RN SR i iy
?}ﬁ?@ﬁhefgff‘%?ﬁﬁpﬂlﬁ’oq%ﬁt’mt %yloggrﬁgyl oxy) pr oploéxl cygm d o

ch| ral
Example 72:
2-Ethoxy-3-{(1R,3S)-3-[5-methyl-2-(3-meth oxyphenyl)oxazol-4-yimethoxy}-
cyclohexyloxy}propicnic acid

H,C /O\ 0
o)\\\,/\o o’\()J\OH

- CH

et hoxyppopy!|

giyde give

Using reaction conditions similar to those of example 28, (2R/2S)-3-
[(1S,3R)-3-benzyloxycyclohexyloxy]-2-ethoxypropyl  tert-butyldiphenylsilyl
ether and 5-methyl-2-(3-methoxyphenyljoxazol-4-ylmethyl iodide give
2-ethoxy-3-{(1R,38)-3-[5-methyl-2-(3-methoxyphenyl)oxazol-4-yimethoxy]-
cyclohexyloxy}propionic acid.

Example 73:
2-Ethoxy-3-{(1R,38)-3-]5-methyl-2-(4-methylphenyl)oxazol-4-yimethoxy]-
cyclohexyloxy}propionic acid
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OOH F -F Separation of 3-[(1
R, 3S) - 3- (5- net hyl - 2-m t ol yl oxazol - 4-
yl met hoxy) cycl ohexyl oxy] - 2- (4-tri fl uoronet hyl benzyl oxy

“)propanoic acid 15 (exanple 1® by chiral HPLC

affords, in addition to enantionerically pure

(9)-3-[(1 H,C 0

R, 3S) - 3- (5- net hyl - 2- m}t ol yl oxa 4-yl met jhoxy) cycl ohex

yl oxy]-2- (4-trifluo u- g Yﬂﬂrggﬁ@mi c acid

(example 10), (R)-3- NR 3S) - 3- o

(5-nmet hyi - 2-mtol yl oy¥azol - 4-yl net hoxy)€ycl ohexyl oxy] - 2

=(4-trifl uoronet benzyl oxy) propi gpi ¢ acid. 20

Exanple 77: (R)- R 3

3S) - 3- (5- Met hyl -

henyl ) oxazol - 4-"&1(?-

nmet hoxy) cycl ohexyl oxy] -2- (4-trifl uoronet hyi benzyl oxy) p

ropionic acid 124 OH F Using reaction conditions

sR i Usingr reactibhosendifiorzs(%miilalr 28, tf(oé'éB/ %ﬁ)e%r?;ﬁlélm, (2R|/2bS)-3-
: Xz - -2-(4-tri r onet .

e SR PRSP oty Fnasobitry | e bipRenyisiy

5|— ﬁhylamd- ( §-meih§il-2d46neﬁ1yiphdmghgkazmk-ammeﬂ1ﬁ iodide give

y -3.. J5 V2 XA

f STy S RIR TSI richyi2 4 hetypheryiosagph4-yimethoxy)

0XYERhEXYIOXBPrRIRDIE&cid.ohexyl oxy] - 2- (4-trifl uo ro

met hyl be n zyl oxy)p rop ionic acid. Exanple 78: 10

(R.;.3- :
R%méfe(]y'l\/bt hyl -2-(4-trifl uoronet hoxyphenyl ) oxazol -4
- ya-Bthtdxy-3-{(1R,38)-3-[5-methyl-2-(2-naphthyl)oxazol-4-yimethoxylcyclo-

o%&g&@gﬁ&ﬂﬁgid 2-(4-trifluoronmethyl benzyl oxy) propi

Ctrifl uor onet hyl p

oni Cc
H,G /O\ 0
o)*Y\O O/\\)J\OH

O CH,
(L

Using reaction conditions similar to those of example 28, (2R/2S)-3-
[(18,3R)-3-benzyloxycyclohexyloxy]-2-ethoxypropyl  tert-butyldiphenyisily!
ether and 5-methyl-2-(2-naphthyl)oxazol-4-ylmethyl iodide give 2-ethoxy-3-
{(1R,3S5)-3-{5-methyl-2-(2-naphthyi)oxazol-4-ylmethoxy]cyclohexyloxy}-
propionic acid.

Example 75:
3-{(1R,35)-3-]5-Ethyl-2-(3-methoxyphenyl)oxazol-4-yimethoxy]cyclohexyl-
oxy}-2-propoxypropionic acid




- Using reaction conditions simlar to those of exanple
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28, (2R/2S5)-3- [(1
R, 3S) - 1- hydr oxycyci ohex- 1-yl oxy] -2-(4-trifluoromethylb
enzyl oxy) tert 15 butyl di met H\3silyl et her and
5-methyl -2-(3-tri fI uor omet hoxyphenyl ) oxazol -

yl met hyl i odi de é’\

O
R, 3S) - 3- (5- net hyl - pt hoxy-
phenyl ) oxazol - 4-yl BUY ha ) oa-trifluor
onet hyl benzyl oxy)- P clonlc aC|d 20 anple 79:

(R-3-[(1 R 39-3- thyl -2-(4-i srpropyl phenyl)
oxazol - 4-yl net /%

cycl ohexyl oxy] - § trifluoronet hy| befizy| oxy) pr opi oni ¢
acid 125 OH Usi ng—eaction conditions simlar to those

of exanpl e 28, (2R/8§) 3- [(1 R

3S) - 1- hydr oxycycl ohéx Cfayl oxy]-2-(4-trifl uoronethyl

benzyl oxy) tert- butyidi nethylsilyl ether and

5- net hyl - 2- (4-i sopropyl phenyl ) oxazol -4 5 yl net hyl

|oUBmg raddioqRroBditioas Rsinda) -18- {(Hosee ofiyéxanpié- R80{2R/2S)-3-

RIS BR]FnYdrbye iy %&prak}rvyf?av't 1 rRRhRYsi!
beﬁf‘?f onrépﬁ*tBM ( -m;ethoxmt@w exadl-41gimethyl 3- bdide  give
R, :§3~R)1R33$}531YBI@HW! 22 Héh%l LZl‘ﬁﬂﬁ‘nle xg X%‘ﬁéﬁyi-
| h f

b ey s st G

of exanple 28, (2R125)-3- [(1 R 39)-1

f? x?cyfl ohex-1

trlfluoronEthyIbenzyloxy) tert 15
blIR)}-I (838 B(3-MetkyliRem-tdoxazol-4-ylmethoxy)cyclohexyloxy]-2-

éﬁﬁﬁﬁl{drﬁ?ﬁ]e&@ylﬂéﬁﬂl&’)})g%mé pdqy!l methyl iodide give

R 3S) - 3- (5- net hyl - 2- ( 2- naphtggizifazol 43y chigalhoxy) cyc
| o- hexyl oxy]-2-(4-trjfluoro | benzyljox r opi oni c
yl oxy] - 2- ( N o’\w y) prop

aci d. Exanple O /fo oy
0 0O

CH,
H,C
F
F* °F
Separation of 3-[(1R,38)-3~(5-methyl-2-m-tolyloxazol-4-

ylmethoxy)cyclohexyloxy]-2-(4-triflucromethylbenzyloxy)propanoic acid
(example 13) by chiral HPLC affords, in addition to enantiomerically pure
(8)-3-(1R,38)-3-(5-methyl-2-m-tolyloxazol-4-yimethoxy)cyclohexyloxy]-2-
(4-trifluoromethylbenzyloxy)propionic acid (example 10), (R)-3-[(1R,3S)-3-
(5-methyl-2-m-tolyloxazol-4-yImethoxy)cyclohexyloxy]-2-(4-trifluoromethyl-
benzyloxy)propionic acid.

Example 77:
(R)-3-[(1R,38)-3-(5-Methyl-2-(3-triflucromethylphenyl)oxazol-4-yl-
methoxy)cyciohexyloxy]-2-(4-trifluoromethylbenzyloxy)propionic acid




20 (R-3-[(1

R, 3S) - 3- (5- Met hyl - 2- (4- met hyl phenyl ) oxazol - 4- yl met hoxy
)cycl o- h exyl oxy]-2-(4-trifluoronethyl benzyl oxy)p rop
ionic acid 126 H3C OH Using ré24tion conditions
simlar to those of exanmple 28, (2R12S5)-3- [(1

R, 3S5)-1- hydroxycyclohex 1-yl oxy] 4- trlfbuoronethylb

enzyl oxy) tert- bu hyIS|I ther a

5- met hyl - 2- (4- net oI- -y ne ytmﬁ i odi de
give' (R-3-[(1f

R, 3S) - 3- (5- et hgx2- (4- nethprhenyI)oxa oI 4- yl met h-
oxy) cycl ohexyi oxy]F2-(4-trifl uoromnet hyl zyl oxy) prop
onic acid. Example 82: (R-3-[(1

R, 3S)-3-(5-Methyl -2-(4-trifluoronmethox nyl ) oxazol -4

-yl meth- 10

oxy) cycl ohexyl oxy] - 2- (4-trifl uor onet hyl b nZyl oxy) pr opi
onic acid OH Using reaction conditions simlar to
b@e"gofreéﬁtmpmnﬂslon@zm@y ® those Rf example 28, (2R/2S)-3-

38 ﬂemmwupcwcyasnehw@sz_fq.ﬁﬁrﬁbrdrﬁéwb%ﬁﬁwexhben tert-

zy {( rt- Ii) di met H
mesyisiyf rgther, RS IflyeEorasthylphsnyloxazol-4-

5 yI ylmehbiyi |Dddiedglv€|(R?-3(-['@ RB)A(5- methyl 2-(3-trifluoromethylphenyl)-
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phen gﬁ*%}?%‘ﬁ {lefé’ i/ éﬁgggﬁk}‘?r&?{ﬁthﬁb?B,ZSEI(PW)Pmon|c

on%@ldyl benzyl oxy)- propionic acid. Exanple 83: 20
(R-3-[(1 R
38%- 3-( 5- %t hyl - 2-(3-trifl uoronet hyl phenyl ) oxazol - 4-vyl

cch ml 33)\&3 (&Mémynzf(hwmh%&gﬂ RoRRLARL

acl tion conditi ar to those
of© ’QQ%FS?'@’QE’SXV %F{“zlgﬁugronpqtlj!ylbenzyloxy)proplon|c acid

R, 3S) - 1- hydr oxycycl ohex-1-yl oxy}=2-(4-trifl uoromethyl b
enzyl oxy) tert- I di HEt hyI Si et her Jand

5- net hyl - 2(3tr 2y oK azo™ch

F
7F

Using reaction conditions similar to those of example 28, (2R/2S)-3-
[(1R,3S)-1-hydroxycyclohex-1-yloxy]-2-(4-trifluoromethylbenzyloxy) tert-
butyldimethylsilyl ether and 5-methyl-2-(3-trifluoromethoxyphenyl)oxazol-4-
yimethyl iodide give (R)-3-{(1R,3S)-3-(5-methyl-2-(4-trifluoromethoxy-
phenyl)oxazol-4-ylmethoxy)cyclohexyloxyl-2-(4-trifluoromethylbenzyloxy)-
propionic acid.

Example 79:
(R)-3-[(1R,38)-3-(5-Methyl-2-(4-isopropylphenyl)oxazol-4-yimethoxy)-
cyclohexyloxy]-2-(4-trifluoromethylbenzyloxy)propionic acid




5 ylnethyl iodide give (R-3-[(1

R, 3S)-3-(5-nmethyl -2-(3-trifl uoronethyl phenyl) -

oxazol - 4-yl met hoxy).cycl ohexyl oxy] -2-(4-trifl

uor onet hyl benzyl oxy) propi oni c12aci d. Exanple 84: 10
(R-3-[(1

R, 3S) - 3- (5- Met hyl - 2- ( 3- net hoxyp j@)\oxazob 4-yl met hox

y) cycl o- HLC

hexyl oxy] - 2- ( 4- tr)'ﬂ'rn( benz Qy) f offifoni ¢ aci d
OH Using reacti®h comditi @ S|n1lar to those of
exanpl e 28, (2R12S)-3- [(1 R S) 1 - hydnoxycycl ohex-1
-yl oxy]-2-(4-trifluoronethyl benzyl oxy) t 15

but yl di net hyl silyl ether and

5- met hyl - 2- (3- met hoxyphenyl ) oxazol - 4-yl n8t hyl i odi de
give (R-3-[(1 F7~f

R, 3S) - 3- (5- net hyl - 2- ( 3- nethoxyphenyl)oxazol 4-yl -

nEﬂJﬁkYg’)r@ﬁCﬂucﬂh@OhHﬁP@h}s grnﬁif’art td fthose of example 28 (2R128) 3-

j@f%g)y SRR RS ULRLRA A0S 261 i S o5, 2 %)

R stwwn[eﬂawhlyhyl eme('s andfl emethai-2yldpbempbyiphengl)oxazol-4-

5 1L SR ok R Ry RO ) BOGEp vy

ex Qm@4zﬂme(ﬂm&<s)cl®exyloxy]-2 -(4-trifluoromethylbenzyloxy)propionic

[ (h§g3R) - 3- hydr oxycycl ohexyl oxy] - 2-i sobut oxypr opyl
tert-butyl di phenylsilyl 5 ether and
2-(3-trifluoronethyl phenyl ) oxazol - 4-yl met hyl i odi de
gi Exkamplé 80:

0] @Z%ﬁﬁﬁ‘ﬁ% FAGHF 25 ren e Y Bir RO ShepRey-

16

20

Exaxudﬁe(dsﬁrﬂummrﬂet{wn:enzyloxy)propson|c acid
R, 3S) - 3-[ 5- Met hyl - 2- ( 3- met hoxyphenryl ) oxazal - 4- yl net hox
y] cycl ohexyl - oxy}-2-i sobut oxyni c agid OH O CH3

Usi ng reaction co @ gf; exanpl e
28, (2R12S)- 3-

S, 3R) - 3- hydr ox ohexy?o ygh 2-1 sobut %/propyl
tert- butyldlphenyIS|IyI

E
F F

Using reaction conditions similar to those of example 28, (2R/2S)-3-

[(1R,3S)-1-hydroxycyclohex-1-yloxy]-2-(4-trifluoromethylbenzyloxy)

butyldimethylsilyl ether and 5-methyi-2-(2-naphthyl)oxazol-4-ylimethyl iodide
give  (R)-3-[(1R,3S)-3-(6-methyl-2-(2-naphthyl)oxazol-4-yimethoxy)cyclo-

hexyloxy]-2-(4-triflucromethyibenzyloxy)propionic acid.

Example 81: :
(R)-3-{(1R,38)-3-(5-Methyl-2-(4-methylphenyl)oxazol-4-ylmethoxy)cyclo-
hexyloxy]-2-(4-trifluoromethylbenzyloxy)propionic acid
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et her and 2-(3-net hoxyphenyl ) oxazol - 4-yl et hyl i odi de
give 3-{(1R 39)- 3-

[ 5- net hyl - 2- ( 3- met hoxyphenyl ) oxazol - 4- yl net hoxy] cycl oh
exyl oxy}-2-i sobut- oxypropi oni26 acid. 20 Exanpl e 87:
3-{(1

R, 3S) - 3-[ 5- Met hyl - 2- (4- net hyl phe oxazol g 4-yl met hoxy
] cycl ohexyl - oxy} - 2,+gobufoxy rc acijl 129 OH
Usi ng reaction --«.@ ' s[mIOar o @ oe@Hexaane
28, (2R12S)-3- [(1-

tért-butyldiphenylsilyl et her and

2- (4- met hyl phenyl ) oxazol - 4-yl net hyl i ot give 3-{(1
R, 3S)-3-[5-
met hyl - 2- (4- met hyl phenyl ) oxazol - 4- yl metigxy] cycl ohexyl

oxy) 2-i sobut oxypropionic acid. Exarrpl € 88: 10 3-{(1

r Elnc? rkasdit enafiohs” LRAR R WROG ) BiahRle, e B Bs)

i/(r'h 3@abﬂ1wdf0>@’cwd0h$>eﬁsﬂ®mh21—(adrtm‘luotdmstlaykbianeydanyjl e ftert-
;ﬁ%ﬁ%@ﬁ)f%xl Je'%he%r(é ‘]3 xy y122I metp%lghenygz)miazol -4-ylmethyi
d(ﬁugy\[eu,( Pré'r{% Ri3SH h)é-(a,’d(tl-methylphenyl)oxazo[ 4-ylmeth-

g ?)?y‘l)b%mglﬁs?mém-enw-ﬁ'm&@ﬁhetﬂyﬂﬁbﬁﬁ?lﬁﬂ)pl’db?bﬁ@ Rid/ e
[ 5- et hyl - 2- (4-i sopr opyl phenyi ) oxazol - 4-yl net hoxy] cycl
ohExaingrtey B22- i so- but oxypropionic acid. 20 Exanple 89:

é@zﬁ@%ﬁe’ {{5-Methyl-2-(¢-trfluoromethoxyphenyoxaznt d-yimeth-

@mylozcya -2-(drlriflucromatbylhehidoxy)propjdmic agidoni ¢

aC|d 130 333 ny o]‘: (2R128) 3-[(1
R, 3S) - 3- hydroxy cl ohexyl 0 2 (4- tffi f1 uoro-
met hyl benzyl oxy) 6 phe Mopl et her

are dissolved in Ml

F
F
F

Using reaction conditions similar to those of example 28, (2R/2S5)-3-
[(1R,3S)-1-hydroxycyclohex-1-yloxy]-2-(4-trifluoromethylbenzyloxy) tert-
butyidimethylsilyl ether and 5-methyl-2-(4-trifluoromethoxyphenyl)oxazol-4-
yimethyl iodide give (R)-3-[(1R,3S)-3-(5-methyl-2-(4-trifluoromethoxy-
phenyl)oxazol-4-yimethoxy)cyclohexyloxy]-2-(4-trifluoromethylbenzyloxy)-
propionic acid.

Example 83:
(R)-3-[(1R,38)-3-(5-Methyl-2-(3-trifluoromethylphenyl)oxazol-4-ylmethoxy)-
cyclohexyloxy]-2-(4-trifluoromethylbenzyloxy)propionic acid
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- ngeé%@}yfg[(ﬁ'-thﬂu?ro?ethlrlb‘en? t))()g(Z)BTOpAOIyF agid, oxy-
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20

5 125 ng of potassiumtert-butoxide and 347 ng of
5-net hyl - 2- (3- net hyl phenyl ) oxazol - 4-yl et hyl i odi de
are added successively and the mxture is stirred at
RT. After the reaction has gol@ to conpletion, water
and MIBE are added and the organic phase is separated
off, dried over MSH and conce ated. The residue

i s chromat ograph@d oA SI | jca (FI ash} Mast er,

hept ane/ et hyl acet+d @ O3 1) product-
containing fradgtio 4r e centrated t be residue
(420 ng) is dissolved in 16Hl of THE @nd 174 ng of
TBAF are added. The m xture is stirred } 72 h,

wat er and MIBE are then added and the ©rgdnic phase is
separated off, washed with NaC sol utisy, dried over
MySO4 and concentrated. The 15 residue g-9 q_.l ssol ved in
2 m of acetone, 0.5 m of 1.9M Jones ré&agent is

e SR P PR S titoBa STiak {8 THebeo femBleadE: | @RI2S)-3-
t hEARs3R)at-hydudxytyclomx-¢&imupL- Mtitommethylbenzyloxy) tert-

C BaGRERBRAIT G0 1S Bt ol (5L fluBRon Shitpndifdkazol4-

gi ve
R, ¥e)ethyl (igdidet giye -(B)-@r[l('HR)BI 73a(z5®meﬂh3§‘+2°f§i tishaprarnetplyipbenyl)-
cI 4 R

g%%c%)l(;} ylrgetl‘ho ;clzyfcfouhct)ar ]nI)2/ (tkl) érrllfélgi/ rgr)'(ne)thylbenza/loxcv)proplon|c

C30H34F3I\I06 (561. 6) MS (ESI): 562 (M + H+).
(S) 3-[(1
ﬁg e(gtl-Mst hyl - 2-mt ol yl oxazol - 4-yl met hoxynet hyl ) cy

cl's ex?’ -2-(4-trifluoromet hyl benzyl oxy) propi onic

acifl- H@Rﬁ)eﬁmrwethw -D(® miedhoBerhengt)oxeradd-yimethoxy)cyclo-

P

F
F
F

Using reaction conditions similar to those of example 28, (2R/2S)-3-
[(1R,38)-1-hydroxycyclohex-1 -yloxy]-2-(4-trifluoromethylbenzyloxy) tert-
butyldimethylsilyl ether and 5-methyl-2-(3-methoxyphenyl)oxazol-4-yimethyl
iodide give (R)-3-[(1R,38)-3-(5-methyl-2-(3-methoxyphenyl)oxazol-4-yl-
methoxy)cyciohexyloxy]-2-(4-trifluoromethylbenzyloxy)propionic acid.

Example 85:
3-{(1R,35)-3-[5-Methyl-2-(3-trifluoromethylphenyl)oxazol-4-yimethoxy]-
cyclohexyloxy}-2-isobutoxypropionic acid




© 39)-3-(5-net hyl - 2%

met hyl ) cycl ohexyl oxy] - 2- (4-trifl uoronet hyl benzyl oxy) pr
opionic acid by chiral HPLC affords (2S)-3-[(1

R, 3S) - 3- (5-net hyl - 2-m t ol yl oxazol - 4-yl met hoxy-

met hyl ) cycl ohexyl oxy] - 2- (4-tr ypguor onet hyl benzyl oxy) pr
opionic acid. 5 C30H34F3NO6 (561.6), Ms (ESI): 562 (M

+ H+). Exanpl e 90: (&-3-[(1
R, 3S) - 3- (5- Met hyl - 2-'Axt ol yl ox 4-yl met jpoxymet hyl ) cy
cl ohexyl - oxy] - 2-(4- Mb RL by ) Propi oni ¢
acid CH3 CH3 10 Sepdfatjlon of (2R125)-3f[(1
R, 3S) - 3- (5- net hyl - 2- ¥ o yl oxazol - 4- yLaet hoxy-
nmet hyl ) cycl ohexyl g% - 2- (4-tri fl uorongt hyl benzyl oxy) pr
opionic acid by al  HPLC givegy ¢ B-[(1 R

t ol yl oxazol - 4- ylI rret%dxy-
nmet hyl ) cycl ohexyl oxyy-2- (4-trifl uoronet hyl benzyl oxy) pr
op ionic acid. 15 G30H34F3NO6 (561.6), Ms (ESI):. 562
(M+ H+). Exanple 91: 2-[(1 R
3S) - 3-(5- Met hyl - 2-mt ol yl oxazol - 4-yl net hoxy) cycl ohexyl

T

R, $6)S.3R}-8-hyslrexyciglohexyloxyit3-isvbaimiypropyl  tert-butyldiphenylsilyl

5yl @'ﬁﬁé}och'2{)3???@&8?86%9@%??0&%@4%&1& iodide give
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rof zotriflu Ive

R, %Dﬁ f@-%%:?nfé-mﬂth %Zn&rtsiﬂypmgmylphewa@sawkﬁs&m@th
y| eystonekytbly}-BisoButdxyblogisrigichy! pheny! ) pr opi oni ¢
acid. 132 Characterization of the exanples by nmass
spectroscopy: Exanpl eEnpirical fornul aMonoi sotope
FofxanipleS: mass(ESI) as (M + H+)

3-{(1R,38)-3-[5-Methyl-2-(3-methoxyphenyl)oxazol-4-yimethoxylcyclohexyl-
oxy}-2-isobutoxypropionic acid

B L

H.C CH

3 3

O—CH,

Using reaction conditions similar to those of example 28, (2R/2S)-3-
[(15,3R)-3-hydroxycyclohexyloxy]-2-isobutoxypropyl tert-butyldiphenylsilyl
ether and 2-(3-methoxyphenyl)oxazol-4-ylmethyl iodide give 3-{(1R,3S)-3-
[5-methyl-2-(3-methoxyphenyl)oxazol-4-yimethoxy]cyclohexyloxy}-2-isobut-
oxypropio'nic acid.

Example 87:
3-{(1R,38)-3-[5-Methyl-2-(4-methylphenyl)oxazol-4-ylmethoxy]cyclohexyl-
oxy}-2-isobutoxypropionic acid '




10

15

20

| C23H30FNCE419. 49420 2C24H32FNCE433. 52434 3C21
H26FNOB391. 44392 4C22H28FNOB405. 47406
5C23H29NC5399. 49400 6C31 HAON2C5520. 67521
7C301138N2C5506. 65507 8C23H314pB417. 51418
9C29H34FNCB495. 60496 10C241- 133N06431. 53432
11C20H32F3NCB547. 58548 12C22H29NERA03. 48404
13C29H32F3NCB547. 585485 14C20H3 547. 58548
15c291-135ho7509.61510i%§£%9 03 o
17C29H35N06493. 61494 Q8CH2HIT NOB535 69536
19C29H32F3NCB547. 58548720C261- 13001 NO6SE20. 05521
21C25H31 NOB441. 5344 22C24H29N0B427. 50428
23C26H33NCB455. 564C241131 NOB 428752430
25C30H35NCB505. 62596726 C25H33NCB 443 55444 °27
C28H33NOB479. 58480 28 C21 H27NO6389. 45390

Using reaction conditions similar to those of example 28, (2R/2S)-3-
[(18,3R)-3-hydroxycyclohexyloxy]-2-isobutoxypropy!  tert-butyldiphenyisityl
ether and 2-(4-methylphenyl)oxazol-4-ylmethyl iodide give 3-{(1R,3S)-3-[5-
methyl-2-(4-methyiphenyl)oxazol-4-yimethoxy]cyclohexyloxy}-2-isobut-
oxypropionic acid.

Example 88:
3-{(1R,38)-3-[5-Methyl-2-(4-isopropylphenyl)oxazol-4-yimethoxy]cyclo-
hexyloxy}-2-isobutoxypropionic acid

O

O)\ﬁ/\o O/\H‘LOH

L

H,C” “CH,

H,C
CH,

Using reaction conditions similar to those of example 28, (2R/2S)-3-
[(18,3R)-3-hydroxycyclohexyloxy]-2-isobutoxypropyl tert-butyldiphenylsilyl
ether and 2-(4-isopropylphenyl)oxazol-4-yimethyl iodide give 3-{(1R,3S)-3-
[5-methyl-2-(4-isopropylphenyl)oxazol-4-yimethoxy]cyclohexyloxy}-2-iso-
butoxypropionic acid.

Example 89:
(2R/28)-3-[(1R,38)-3-(5-Methyl-2-m-tolyloxazol-4-yimethoxymethyl)cyclo-
hexyloxy}-2-(4-trifluoromethyibenzyloxy)propionic acid
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C22H26F3NO6457. 45458 30 C22H26F3NO7473. 45474 31

C22H26F3NO6457. 45458 32 C22H29NO6403. 48404 33 C23H31
NC6417. 51418 34 C22H26F3NC6457. 45458 35
C25H29N06439. 51440 133 36 C23kigd NO6417.51418 37
C27H31 NO6465. 55466 38 C23H31 NO7433. 51434 39 C23H31

NOC6417. 51418 40 C23FR8F3NOC6471. 48472 41

C24H33 431. 53432 H31 NO6417.51418 45;5/(1 o
C24H33 31.53432 44 OF3N07501. 5050, ‘ o’\])J\o
c2 e 5%)/!480 H30F3N06485. 5 4@7 o
C24H33N06431. 53432 4H30F3NO7501. 50p0 9

C26H37NC6459. 59460 50 C24H30F3NO06485 186 51

C27H33N06467,57468 52 C24H30F3NO64
C25H35N0746 462 54 C25H35N06445.
C25H32F3NC6 753500

51486 53
56446 55

- T

F
F7F
333 mg of (2R/28)-3-[(1R,3S)-3-hydroxymethylcyclohexyloxy]-2-(4-trifiuoro-
methylbenzyloxy)propyl tert-butyldiphenylsilyl ether are dissolved in MTBE,
125 mg of potassium ftert-butoxide and 347 mg of 5-methyl-2-(3-
methylphenyl)oxazol-4-ylmethyl iodide are added successively and the
mixture is stirred at RT. After the reaction has gone fo completion, water
and MTBE are added and the organic phase is separated off, dried over
MgSO4 and concentrated. The residue is chromatographed on silica gel
(Flash-Master, heptane/ethyl acetate 1:0 — 1:1 — 0:1). The product-
containing fractions are concentrated, the residue (420 mg) is dissolved in
10 m! of THF and 174 mg of TBAF are added. The mixture is stirred for
72 h, water and MTBE are then added and the organic phase is separated
off, washed with NaCl solution, dried over MgS0O4 and concentrated. The
residue is dissolved in 2 ml of acetone, 0.5 ml of 1.9M Jones reagent is
added and the mixture is stirred at RT overnight. Water and MTBE are
added, and the organic phase is then separated off, dried over MgSO4 and
concentrated. The residue is purified by HPLC, which gives 200 mg of
(2R/28)-3-[(1R,38)-3-(5-methyl-2-m-tolyloxazol-4-yimethoxymethyl)cyclo-
hexyloxy]-2-(4-trifluoromethylbenzyloxy)propionic  acid. C30H34F3NO6
(561.6), MS (ESI): 562 (M + H+).

(8)-3-[(1R,38)-3-(5-Methyl-2-m-tolyloxazol-4-yimethoxymethyl)cyclohexyl-
oxy}-2-(4-trifluoromethylbenzyloxy)propionic acid

CH;, ' F
F
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56 C26H37NO6459. 59460 57 C23H28F3N0O6471. 48472 58
C23H28F3NO7487. 48488 59 C23H28F3N0O6471. 48472 60
C23H28F3NO7487. 48488 61 C25H35N06445. 56446 62
C23H28F3NOC6471. 48472 63 C24H38N06431. 53432 64
C28H33N06479. 58480 65 C24H33NO6431. 53432 66

C2 63 egxatichd Df 593&3)&7 [(TRIIBREHDGALA G- D-h 86 I@ﬁazol-ai—yimethoxy—

S S DR 1o ppons oy crrs

NOH3C 5 1affards3 @H&ﬂﬁ RG-S 1t Byl1Bn-Tol B gaRil-4-yimethoxy-

&@% *3%?@ L icni e pogprgpionic acid
Y6555 S 158D S56R EMaNbB375. 63576
80C32I—I32F3|\I06583 61584 81C29H32F3NO6547. 58548
82%29H29F6§}p7617. 55618
Xample 907
(R)-3-[(1R,38)-3-(5-Methyl-2-m-tolyloxazol-4-ylmethoxymethyl)cyclohexyl-
oxy]-2-(4-trifluoromethylbenzyloxy)propionic acid

N N—cH,
o

Separation of (2R/2S)-3-[(1R,38)-3-(5-methyl-2-m-tolyloxazol-4-ylmethoxy-
methyl)cyclohexyloxy]-2-(4-trifluoromethylbenzyloxy)propionic acid by chiral
HPLC gives (2R)-3-[(1R,3S)-3-(5-methyl-2-m-tolyloxazol-4-ylmethoxy-
methyf)cyclohexyloxy]-2-(4-triflusromethylbenzyloxy)propionic acid.
C30H34F3NO6 (561.6), MS (ESI): 562 (M + H+).

Example 91:
2-[(1R,35)-3-(5-Methyl-2-m-tolyloxazol-4-yimethoxy)cyclohexyloxymethyi]-
3-(3-trifluoromethylphenyl)propionic acid

SSUGUN |
k4

Analogously to example 9, ethyl ((1R,3S)-2-[3-(5-methyl-2-m-tolyloxazol-4-
yimethoxy)cyclohexyloxymethyllacrylate and 3-bromobenzotrifluoride give
2-[(1R,38)-3-(5-methyl-2-m-tolyloxazol-4-yimethoxy)cyclohexyloxymethyl]-
3-(3-trifluoromethylphenyi)propionic acid.




83C29H29F6NO6601. 55602 84C29H32F3N07563. 58564
85C25H32F3N06499. 53500 86C25H35N0O7461. 56462
87C25H35N06445. 56446 88C27H39NOC6473. 62474
89C30H34F3NC6561. 60562 90C30HPkF3NO6561. 60562
91C29H32F3NC6531. 58532 WD 2004/ 076428

PCUEraERALOR PSS <Bnfitedy rided dectibsgaypound of

ghe ror rrul( A hl YZR, n gnoiéotgplaé Found by MS
( (3?@@5( IE(%'Z? ﬁ%ﬂedwlgor ( CS(::’ C8) cyalaeal kengd{Bdl) as (M + HY)
\glgzrggl .[]mr ?ﬁl-@f)%ll\@é kanedi yI or Cyﬂg‘_)fé Kengdi yi rhggs
2 C24H32FNO5 433.52 434
3 C21H26FNO5 391.44 392
4 C22H28FNO5 405.47 406
5 C23H29NO5 399.49 400
6 C31H40N205 520.67 521
7 C30H38N205 506.65 507
8 C23H31NOB 417.51 418
9 C29H34FNO5 495.60 496
10 C24H33NO6 .431.53 432
11 C29H32F3NOB 547 .58 548
12 C22H29NO6 403.48 404
13 C29H32F3NO6 547 .58 548
14 C29H32F3NO6 547.58 _ 548
15 C29H35N0O7 509.61 510
16 C30H37NO6 507.63 508
17 C29H35N0O6 493.61 494
18 C32H41NO6 535.69 536
19 C29H32F3NO6 547.58 548
20 C26H30CINO6S 520.05 521
21 C25H31NO6 441.53 442
22 C24H29NO6 427 .50 428
23 C26H33N0O6 455.56 456
24 C24H31NO6 429.52 430
25 C30H35N0O6 ) 505.62 506
26 C25H33N0O6 443.55 444
27 C28H33N0O6 479.58 480
28 C21H27NO6 389.45 390
29 | C22H26F3NO6 457.45 458
30 C22H26F3NO7 473.45 474
31 C22H26F3NO6 457.45 458
32 | C22H29NO6 ' 403.48 404
33 C23H31NO6 417.51 418
34 C22H26F3NO6 457.45 458
35 C25H29N0O6 439.51 440




carbon atons may be replaced by oxygen atons; Rl, R2

i ndependently of one another are H F, d, Br, CF3,
OCF3, (C1-Co)-alkyl, O (C1- I kyl , SCF3, SF5,
OCE2-CHF2, (C6-Cl0)-aryl, ( 10) aryl oxy, OH NO2;
o Mo [Rpgnol” W (0 el prenly s I e Targ
partid |y 6}27d1{*5‘tl‘d06at ed bicyclic 46%58510)-pryl, 466
§§§ g’é&li)y( 2% meSml ?a:Hi\_ (Cl_ wl\ S efoa 24
phenydd (CL234 gﬁ‘ﬂ@él - phenvl (C5- ‘tﬁ)‘éhet erparyl , 418
(C¢1- q&@ - al 31-(55;1-‘%6 het er oar I or471(g§ C3) -al kyl 470
wth s arttatty bUJblILULCU by-—H/—ts
Crior 't o= 2\&% NDSor NRoi 00| 30 461,63 432
(¢1- ) - al ki pNosWhere in the aI e4li yl jgroup gag
o MTOr € ¢ar oo _at ons—hay be TEphaced OXy[gen atons;
136 #9310 VC2AHIENGS | s CRIZRI b, SE3103; 1 s 0-432
R4 i g4 FoPBOFBNGT Kyl R5|is Mo (C1-|C6) - al kys ;
(E1 5 ot CPAPIREIEL) o keanyl | ( CAATRE ol kel 48
O (Clug C6 cahkwlomﬂd& 06) - al kenylggs.51 486
E_) (Léf_, @:22{4 éu C8) _ 15 t:ym og| :-%ﬁj/l | phenyt, 432
024H30F3N07 501.50 502
49 C26H37NO6 459.59 460
50 C24H30F3NO6 485.51 486
51 C27H33NO6 467.57 468
52 C24H30F3NO6 485.51 486
53 C25H35NO7 461.56 462
54 C25H35N0O86 445.56 446
55 C25H32F3NO6 499.53 500
56 C26H37NO6 459.59 460
_57 C23H28F3N0O6 471.48 472
58 C23H28F3NO7 487.48 488
59 C23H28F3NO6 471.48 472
60 C23H28F3NO7 487.48 488
61 C25H35NO6 445.56 446
62 C23H28F3NO6 471.48 472
63 C24H33NO6 431.53 432
64 C28H33NO6 __479.58 480
65 C24H33NO6 431.53 432
66 C26H37NO6 459.59 460
67 C24H30F3NO6 485.51 486
68 C25H35N0O6 445.56 446
69 | C27H39NO6 473.62 474
70 C22H29NO6 403.48 404
71 C23H31NO6 - 417.51 418
72 C23H31NO7 433.51 434
73 C23H31NOB 417.51 418




O phenyl
O (C1- Co)
0-

-al kyl
(C3-C8) -cycl oal kyl ,
O (C5-Cl11) - heteroaryl,

whi ch may be substituted by OH NRLOR11,

0- phe
and

O (C2- C6).- al kenyl,

O (C2-6) - al kynyl,
n
V\%ere (C3-C8) -cycl oal kyl ,

H [ I 0 j t [Ty b
i { oA nORLer o 5T iy gl OTTT D
partidl |y GadHINOEd by F. O C1 GE%T&IBkyI 448
opt i o;rgal I 3 C‘ZQI{QQP%’NO@\""”' al | ly subsg47t5§ ed by F, Chyg
Brf; NR1O I'(.LJ. CoO(CH—C6)=alk

(de7c1 SFENSDE Q1 - 06) - al kyl -AUST 0)-aryl , 602

C(}(%Cltbzmﬁzyp@ww, A O -G (Clgggsal kyl} 618
ClO-F(C ar Kyt—=( €6 bJ.J)-cll s
AT | O CATABENOB 0 -0 { b G7By6het orlomt vl 576
2(2 (881~ ObLaaHapFanNgse- (C - C6) | al kydga(6p- \CJQO) -arybgq

(2-{CI-Th =S CI=Co)—patkyt, _S02-(Co-—¢Cl
0)-arfl  REZOHERFBNOS | bt or oaf vl 54756 and Ry 548
t pgetgper mbmlggawbon at om | hat g788 es tlhem argg

C3- cyel I—R8 15 H ¢ 35 RO
|(-| ((8_&1_32.52‘2 &ggﬁ}@é&\ his unkq tht 11?%?/ égz
substg4t ut PG2bH32pBRIYA ; 137 1 0 R1GERHE, 564

C - DSETT UL RSt tut

B e O R

uhsulB6t i t LERBHBENQDS! i t ut ed by 54|6ne3a/| ;. R12 is 462

(L5917 TTOT bl 0TS s
C27H39NOB 473.62 474

89 C30H34F3NO6 561.60 562

90 C30H34F3NO6 561.60 562

91 C29H32F3NO5 531.58 532
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2. A conpound of the formula | as clained in claiml

in which 15 Ring Ais (C3-C8)cycloal kanediyl or

(C3- C8%c cl oal kenedi yl, where in the cycloal kanediyl

or 6&4’93 @28yl rings one carbon atom RGT/EP2004/001586
repl aced by an oxygen atom 2@3% is

(CL- - al kanediyl, where in the al kanediyl group the
Cllpd?qu‘tglaé@%on atom (to Ring A) may be replaced by

an oxygen atom and its physiologically acceptable

onclor oeamBPuBf PR R 0 {0 L O R ng A e

ci s-cycl ohexane-1, 3-diyl 30 Rl, R2 independently of
one Bmt r ar%H Rs (C 1-Cp) - aIkyI

al kyft, RI and,ﬁz ogether wth
the yI nahRiqu, 35,R3 Jis |(Cl-C6)-al kyI W
is CH)= argz

O is CHZ; nlsO P 4|‘sH;
I
in which:
Ring A is (C3-C8)cycloalkanediy! or (C3-C8)cycloalkenediyl, where in
' the cycloalkanediyl or cycloalkenediyl rings one or more
carbon atoms may be replaced by oxygen atoms;
R1, R2 independently of one another are H, F, Cl, Br, CF3, OCF3,

(C1-C6)-alkyl, O-(C1-C6)-alkyl, SCF3, SFs, OCF2-CHF,
(C6-C10)-aryl, (C6-C10)-aryloxy, OH, NOy; or

R1and R2 together with the phenyl, pyridine, 1H-pyrrole, thiophene or
furan ring form fused, partially or unsaturated bicyclic
(C6-C10)-aryl, (C5-C11)-heteroaryl;

R3 is H, (C1-C6)-alkyl, (C3-C8)cycloalkyl, (C1-C3)-alkyl-
' (C3-C8)cycloalkyl, phenyl, (C1-C3)-alkyl-phenyl,
(C5-C6)-heteroaryl, (C1-C3)-alkyl-(C5-C6)-heteroaryl or
(C1-C3)-alkyl which is fully or partially substituted by F;

w ~ isCHorNifo=1;
W ~ isO,SorNR9ifo=0;
X ~is (C1-C6)-alkanediyl, where in the alkanediyl group one or

more carbon atoms may be replaced by oxygen atoms;




15 R7 is H (Cl-C6)-al kyl, O (Cl-C6)-alkyl,

(C1-C6)-al kyl -O (C1-C6) - al kyl, O (C2-0C6)-al kenyl,

O (C2-C6) - al kynyl, CH2NRLOR1143gWhere al kyl, 0-al kyl

and al kenyl may be substi t ut ed %y phenyl or

(C5¢C6) - heter@ay:yl, which in turn may be substituted
by (Cl- 20 Cs6)- al kyI O (Cl-C6)-al kyl, CF3; R6 and R7
together with the carbon atom that carries them are

(C¥2 C6) cycl gaCRIZR1Z5SRB 802+, RIOis (C 1-C6)-al kyl;
R11 is (Cl1-C6)-al kyl which is substituted by phenyl;
30 and its physiologically acceptable salts. 4. A
Sphar naceut i cad 0-2;conpri sing one or nore conpounds of
formula | as clainmed in one or nore of clains 1 to 3.
35 5. A pharmaceuti cal, conprl sing one or nore
coffounds of is HeF1601-C6alkys | as clained in one or
nore of clainms 1 to 3 and one or nore active
compounds havi ng favorabl e effects on netabolic
di gy ders or jdHspagPRCEafgei ated therewith. 5 6. A
pharmaceutical , conprising one or nmore conpounds of
0ihe formula | as clained in one or nore of clains 1

|tog rrgggusrgéﬁoH @Z@P ?ﬂ?@ ﬁ‘b?tglr'gs Fé cén‘pounds of

-the 10 fornmula | as clained in one or nore of clains
| to 3 and one or nore |Ig|d nmodul ators. 8. The use

of Rfhe conpoisntds(CG-Cohaliayb (@d-Go)-alkenyl, (o2-860)iakyab @(C1-

C6)-alkyl, O-(C2-C6)-alkenyl, O-(C2-C6)-alkynyl, (C3-C8)-

15 cycloalkyl, phenyl, (C5-C11)-heteroaryl, O-(C3-C8)-cycloalkyl,
O-phenyl, which may be substituted by OH, NR10R11,
0O-(C1-C6)-alkyl, O-(C2-C6)-alkenyl, O-(C2-06)-alkynyi, O-
(C3-C8)-cycloalkyl, O-phenyl, O-(C5-C11)-heteroaryl, and
where (C3-C8)-cycloalkyl, phenyi, (C5-C11)-heteroaryl may

20 | additionally be substituted by (C1-C6)-alkyl, optionally fully or
partially substituted by F, O-(C‘I-CG)—aIkyl; optionally fully or
partially substituted by F, CI, Br, J, OH, NR10R11, CO-~(C1-
C6)-alkyl, CO-(C6-C10)-aryl, CO-{C1-C6)-alkyl-(C6-C10)-aryl,
CO-(C5-C11)-heteroaryl, C(0)-0-(C1-C6)-alkyl, C(0)-O-(C1-

25 C6)-alkyl-(C6-C10)-aryl, C(0)-0O~(C6-C10)-aryl, C(0)-O-(C5-
C11)-heteroaryl, SO2-(C1-C6)-alkyl, SO2-(C1-C8)-alkyl-(C6-
'C10)-aryl, SO2-(C1-C6)-alkyl-SO2-(C1-C6)-alkyl, SO2-(C6-
C10)-aryl, SO2-(C5-C11)-heteroary];

30 R6andR7 together with the carbon atom that carries them are (C3-

C8)cycloalkyl;
R8 ~is H, {C1-C6)-alkyl;
35 RS9 | is H, (C1-C6)-alkyl, which is unsubstituted or substituted by

- phenyl;




5

nore of clainms | to 3 for the treatnent and/or
prevention of disorders of the 15 fatty acid

nmet abol i sm and gl ucose ut|I|Zf§70n di sorders. 9. The
use of the conpounds of the fornula | as clainmed in

ongg nor e

pr eventl on oT'Qrdi’ géfﬁﬁ a]}k\;/\heﬁ'gm%ghpﬁbét @%ﬁ@%ﬁg%ﬁby
i nvol ved. 20Pb@nylrhe use of the compounds of the
formula | as clained in one or nore of clains 1 to 3
for the treatnent and/or prevention of diabetes

nelRit us andid Hs (CROB3 ey, Bhichls uhbebytitaedlorishBstituted by
compounds of the fornmula | as clained in one or nore

of clains 1 PB®Wor the treatnent and/or prevention

of dyslipidem as and their sequelae. 12. The use of

th npound f la | as clained in one or
30$g%$e of c hg}qéﬁg%@akor the treatnment and/or
prevention of states associ ated with nmetabolic
syndronme. 13. The use of the conpounds as claimed in
on&1$ rore rHAGHFE)>alkE 3 in conbination with at

10! east one further active conmpound for the treatnment 35

and/ preve of disqgrders of the fatty acid
rre?ﬁﬁétfs :ihg 'Mcﬂ?é’@pfc‘q%ll‘?ﬁﬁé%tion di sorders. 14. The

use of the conpounds as clained in one or nore of

Fuft ner AsEmere b RERARYR TR el iy, 8 o

prevention of disorders in which insulin resistance is

15 | NpVRd. 1549 (Q:

20

25

30

35

Conprg,v Bing ofe PEOEFSSakaheal P BR rﬁ%n@ﬁ%ﬁ G dﬁrﬁbre in
one or nore the @ycigaikanediy or cyminalienedid rﬂﬁ\giss@'se gRsbomgatom
the active copp@dvepided By Rhakjqsetiongal | y acceptable

carrier and bringing this 'mxture into a formsuitable

for adm ni strati on.

X is (C1-C6)-alkanediyl, where in the alkanediyl group the C1 or
C2 carbon atom (to Ring A) may be replaced by an oxygen

atom;
and its physiologically acceptable salts.

3. A compound of the formula | as claimed in one or more of claims 1
to 2, in which

Ring A is cis-cyclohexane-1,3-diyl

R1, R2 independently of one another are H, F, CF3, (C1-C6)-alkyl,
O-(C1-C6)-alkyl, phenyl, or

R1 and R2 together with the phenyl ring = naphthyl;
R3 . is (C1-C6)-alkyl;

w . isCHifo=1:
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Y1

Y2

R4

R5

R6

R7

R6 and R7

R8

" R10

R11

138

is (CH2)O, CH2-0-CH2;

is O,

is CHZ;

is 0, 1;

is H;

is H;

is H;
is H, (C1-C6)-alkyl, O-(C1-C6)-alkyl, (C1-C6)-alkyl-O-(C1-C6)-
alkyl, O-(C2-C6)-alkenyl, O-(C2-C6)-alkkynyl, CH2NR10R11,
where alkyl, O-alkyl and alkenyl may be substituted by phenyl

or (C5-C6)-heteroaryl, which in turn may be substituted by (C1-
C6)-alkyl, O-(C1-C6)-atkyl, CF3;

together with the carbon atom that carries them are (C3-
C6)cycloalkyl;

is H;

is (C1-C86)-alkyl;

is (C1-C6)-alkyl which is substituted by phenyl;

and its physiologically acceptable salts.

4. A pharmaceutical, comprising one or more compounds of formula |
as claimed in one or more of claims 1 to 3.

5. A pharmaceutical, comprising one or more compounds of the
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formula | as claimed in one or more of claims 1 to 3 and one or more active
compounds having favorable effects on metabolic disorders or diseases
associated therewith.

6. A pharmaceutical, comprising one or more compounds of the
formula | as claimed in one or more of claims 1 to 3 and one or more

antidiabetics.

7. A pharmaceutical, comprising one or more compounds of the
formula ! as claimed in one or more of claims 1 to 3 and one or more lipid
modulators.

8. The use of the compounds of the formula | as claimed in one or
more of claims 1 to 3 for the treatment and/or prevention of disorders of the
fatty acid metabolism and glucose utilization disorders.

9. The use of the compounds of the formula | as claimed in one or
more of claims 1 to 3 for the treatment and/or prevention of disorders
where insulin resistance is involved.

10.  The use of the compounds of the formula | as claimed in one or
more of claims 1 to 3 for the treatment and/or prevention of diabetes
mellitus and its sequelae.

1. The use of the compounds of the formula | as claimed in one or
more of claims 1 to 3 for the treatment and/or prevention of dyslipidemias
and their sequelae.

12. The use of the compounds of the formula | as claimed in one or
more of claims 1 to 3 for the treatment and/or prevention of states
associated with metabolic syndrome.

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

14.  The use of the compounds as claimed in one or more of claims 1 to
3 in combination with at least one further active compound for the treatment
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and/or prevention of disorders in which insulin resistance is invoived.

15. A process for preparing a pharmaceutical comprising one or more of
the compounds as claimed in one or more of claims 1 to 3, which
comprises mixing the active compound with a pharmaceutically acceptable
carrier and bringing this mixture into a form suitable for administration.




