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‘WD 2004/ 041275 PCTUEP2003/ 012189 -1 SUBSTI TUTED
4- ALKOXYOXAZOL DERI VATI VES AS PPAR AGONI STS The

WORPREERE7S| nvention i s concerned with novel suBET/EPWORGI2189
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oxazol e derivatives, their mangfacture and their use

as medi canents. In particular, the invention relates

to conpounds of the formula (I) RS Rs O N (CH2)n- O

O R&uErimireRZ -R.R:Quxkon Reravihemei 4 Rizd Scatiert
fluoro-1ower-al kyl, cycloal kyl, bicyclic cycl oal kyl,

or tricyclic cycloalkyl; R2 is hydrogen, |ower-alKkyl,

or fruofRsenPWREAROKY |con§$ned%th Rovel anitifdeed oxazole derivatives, their
i ndependent|y from each ot her are hydrogen,- hydroxy,
manelgere ¢ gir nggasanedifamenits &r partiower 1kg Igy¢ntion relafes to

gﬁﬁg bpﬂﬁﬁb $Mk | ower - al koxy- | ower - al kyl ,
[ ower - a

koxy uor - | ower - al koxy,
hydr oxy- | ower - al koxy, | owersal koxy -1 ower- al koxy, or
| ower - al kenyl, wherein at ™ Bne of R3, R R5, or

R6 is not hydrogen, or R3 apd '4are bogded to each

other to forma ri oget he s 15

atons to V\4’1I c N {/@ai‘)?.(gtt ' d* R4 0

t oget her R S, CHEE o,

- O CH=CH-, CH, RO (CHzf 2- (CH2)230-
-(CHQ)3-5-, and R5 and R6 are as defRned above, R7

is lower-al kyl, fluoro-Iower-alkyl, |ower-alkenyl,

whatkin or aryl-lomer-alkyl; R8 is hydrogen or
| ower-al kyl; 20 nis 1, 2 or 3; and pharmaceutically

Ebceptab&ﬁkﬁaﬂmﬁodbdkﬂhmﬁma&ﬂa@gﬂﬂﬂ@@mdMmﬁﬁﬂ@pbaﬁk@dm
esters th . Peroxisone Proliferator Activated
Receptoﬁ%t?ggﬂR's) are nenbers of the nuclear hornone

B BB B Lol RS o vt
R’, RY, R’, and R® independently from each other-are hydrogen, hydroxy, halogen, lower-
alkyl, fluoro-lower-alkyl, hydroxy-lower-alkyl, lower-alkoxy-lower-alkyl,
lower-alkoxy, fluoro-lower-alkoxy, hydroxy-lower-alkoxy, lower-alkoxy-lower-
alkoxy, or lower-alkenyl, wherein at least one of R? ,RYR’, or R%is not

hydrogen, or

R’ and R‘fare bonded to each other to form a ring together with the carbon
atoms to which they are attached, and R?and R? together are -CH=CH-S-,
-S-CH=CH-, -CH=CH-0-, -O-CH=CH-, -CH=CH-CH=CH-, -O-(CHa)23-,
-(CHa)2.3-O-, or -(CHy)s.5-, and R’ and R® are as defined above,

R’ is lower-alkyl, fluoro-lower-alkyl, lower-alkenyl, aryl, or aryl-ldwer-a]kyl;
R* is hydrogen or lower-alkyl; |

n is1,2o0r3;
and pharmaceutically acceptable salts and/or pharmaceutically acceptable esters thereof.

Peroxisome Proliferator Activated Receptors (PPAR’s) are members of the nuclear

hormone receptor super family, which are ligand-activated transcription factors regulating

- gene expression. Various subtypes thereof have been identified and cloned. These include




gene expression. Various subtypes thereof have been

"identified and cloned. These include WD 2004/ 041275

WORMRHEEIH03/ 012189 -2 PPARa, PPARQ (al so knoR@iI/EB2003/012189
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PPARS), and PPARy. There exist jat |east.two major
[ soforrrs of PPARy. While PPARyl” is ubiquitously

t ot th f PPA 2
ADER R TRV & PERRE 1 SR odpeans! 7 eas o majo
wrﬁtrrras:tf PPRIRARHhIISPP@Rﬁdl@ nbhanbhyly expésesasiadndsn titfes, the longer
I1§0Y(ﬁ[‘n Pf?)és o% g%ggt px%ﬁ safellj{ fourf% th e do%gt%% %?Jliltgs{s{ %’thAR(x 18
ﬁﬁ%’%ﬂ%ﬁ’sﬂpt@éﬂeﬂ igtheflors lktdnaY ﬁmﬂ]healrnPPARszn@hﬂate a variety of body
k@PPRRS BR 1AL @@crcgé oa\ﬁﬁslfgzc!tl q{on?%)g{%l? ce@dﬁ@?&%ﬁh{)& ifflammatory

di sease i 1¢ch a ati ity to contr
gFoaeo¥earee lé"’?sﬁubll%’éétsrs i npai red, because he has
partially lost the ability to respond properly to the

aC]E | Ditabetes id Adibbabdin V\ll'nCH N pﬁleht $ Qﬂgﬁﬁﬁb géntgait?g@cos@lfe{@{‘m blood is
re err.e S - naen | ete

BT Sen e iR PatHPDH st bf LY (30egOmdparPeay fo theacton of
disabetln¢ypedi dehttss GTrimecrEeéroq@&dredmu ad fidrefsulid Bq)énakzeﬁdlabetes
QTEIIEQPW§ ‘Jf}ﬁcﬁ %}ﬂlc&%cé(? A2 of%h dlmbep 33168% hy ‘éﬁloPﬁﬁi fountries,

Howeve
theilp ase ltapggb@ns 1@)21#] qunlcr@s @trlbpﬁr@dnob inggins Hameeert the target organs,

hﬁ%ﬂ& hfhscl@tliv@i‘ﬂrﬁtdd Hhse ﬁﬁk@e,té')}ﬁ bg%d}?/ \ﬁ/‘%ﬁﬁ?@&ﬁrﬁ% ?’nsuhn

UCI ng ysj ol ogi cal I
%’Hé@gbﬁ”f QmpeREes m@wng wmmphg@elbr kigh bvels of
d'gglh::&ﬁ eferthitfre LOdRXBA USiied, I?Eulﬂ@seﬂ%ﬁoﬁ) a@&&%@gsdueltﬁ exhaustion of
ition met abpl i c- car di ovascu
“éd5E™ s%iﬁ%ﬂ%ﬂ toztﬁﬁfoﬁ?dff%me‘a koo e s S apedrome.
Mdm_gm&ca]_labfcb’ﬂiesammateel witlsT2 D ard fos e;&h@l@ Bsulin resistance,
9%52}&)1&%??? rte%ﬁ%ﬁr n%l%’?ﬂeﬂ?l dystiL fdothel I ﬂiu)ﬁfr{ ?nCtaF}feﬁ%sclerosw

feroscrerosis,
treat ment for dlabetes general | y |nvolves | ow fat -
and gruepststlingitemimentdorediebas¢sgsnerpibiavelves lowrp - amdggucose - diet

Qﬂe)@?aﬁoﬁ%%@@e? c% 11§§cet ha i 'ﬁ&ﬁ?ﬁe Qﬂcngsr tﬁ§ §a’se %pooresses,

treat nent ycem c . ureas

BFament Bfthyﬁpog&@éwé%m%@@s%ﬁow lreas BF @Wffgl‘lwg gafmes necessary. A
pio&m&n@ﬁleﬂrclﬁ%oﬂﬁaﬁ siHae ?élteﬁﬂly Re8Mntrotdced Hﬁ@pes&ﬁ?ﬁzes patlents to
ghgsenSItl (Hl?hentstoéf" r ovvnllgull Insu N eid
RN 56 R BliaFe) Qb teherebron g wiglycerde
:temlgtqm:emaﬁend tlesebslishing) or ambast pdcibp ke a%q&irbﬁlhhﬂ@r eX0genous:

Pl PR PO o R ST hase T FEREER DS

. (hwahdlmadlmlesk{& Zon glﬂtSSCthPrPeXl?{Eﬁgpmsa;zamﬁlmlemﬁfr&|fmstarspr(e§'eﬁlf@twes who

RidASSn QE FReRGy @%?ﬁﬂ\ﬁ I s@@ﬁi WALl en Ll 'e prowever, suffer

represe atives been approve
%’@f@éﬂ% B Gy darg fa%@stéet%ﬁbwﬁ%atﬂﬁ(@&\meMlthstmg‘héafzon‘i) and

ﬂi’e? M cpaeleb Ol RGiT ih RedAl NMYeleflr8 UL bSRY %Eg nldr¥ 8fficacious drugs
fohdree % fi‘gﬁ\ﬁ@ @}‘qhwtgtﬁgfﬁ%{%gﬁrﬁé?e@ﬁ gf?léles ﬁgwldao%”@@eélf—e that 2
amgomlf@me)na?mlmﬁmd)m wgeld result in compounds with enhanced therapeutic
potential, i. e. such compounds should improve the lipid profile in addition to the
normalization of glucose- and insulin-levels (Keller and Wahli: Trends Endocrin. Metab.
1993; 4:291-256, Macdonald and Lane: Current Biology Vol.5 pp.618-621 (1995)). Recent
observations suggest furthermore that there is an independent PPARC. mediated effect on
insulin-sensitzation that could result secondary to the reduction in lipids (Guerre-Millo et -
al; ] Biol Chem2000; 275: 16638-16642). Consequently, the incorporation of PPARQ




Jor the treatment of NIDDM are urgently needed. Recent
WQ044P4H275r ovi de evi dence that a 30 coagoni smYR/ERIAEE012189
and PPARy would result in conpgunds w t h enhanced

t herapeutic potentlal i. e. such conmpounds should
i.n additjion to :
aﬁgﬁ ?ozg?ﬁRJh%% 1st cFecl Lo give ﬁgﬁt mofes fﬁfasclct"}f edlr}l%srfor the

tmaanhhdlorWemdQOEnﬂ@lebﬂns Metab. 1993; 4:291- 296,
Macdonal d and Lane: Current Biology Vol.5 pp.618-621
(19 mhova%ﬁ{youngp%?! ﬁ?e‘s&ﬁ%\%ﬂﬂgﬁ shcebd fﬂ%ﬁ%&% dfs RASwn in the

there is an ependent diated effect on
Y

i EAFTIHCS 1Y D (B ANG ﬁetva&f'dmtb REARy %n%%%ﬁﬂafrryuktewously and
5 veRyeeffideitbl Therefdie,|th@k dsmpGURds @ni¥ihd tBe ahti-glfcemic Bif@k of PPARY

S T S A

gRCTHERPRI0OSUIT12E 88luced(=dntilini seysiiization PRARycaagienlstesed and HDL
f f
cﬁﬁl@&&to?gnac%%é%t (\Lg nm&v%dth?e% g%l 2 If'x' ?&gﬁ gs':\.}cﬂ ldgrﬁ:ﬁ)u?lds may also
loverrdiDLcehaestanels d @reaﬁfhblogﬁ pressre and equriteractaxamanatoe
10 aftRPRCUATIS. kﬁemumblé Reets 8F the Tzwmagkyﬁardrneyremde%sseg by
gﬁg activate hoth, PPARcx and g gl nmul t aneousl 1
PRARasand & Gpagqmistsither;are experied &9 bas anien BRI Ypotentia

cERphied ¢o. tleomodungs YE@HY Rn6WA aCthealt. PPARy activation
with the anti-dyslipidenc effect of PPARy activation.

nﬁ'%oﬂfb?rm&uﬁds BisQ8day mgg/ e eﬁmgt in‘i}frwéd'blﬁa‘hﬂaé(ﬂggl@ﬁ Groperties
(=insulin sensitization), triglycerid | owered and
comp@[ed ofaPwacemgpuRdter eased (=i npr oved I ipid profile).

In addi'ti on, such conpounds nay also |ower LDL

chol esterol, decrease bl ood pressure and counteract

| nf hpavRt 9§|¥ed %é\bh@b%e@&ﬁﬁp%un@ sasrmia tiypl e facets

of the T2D di sease syndronme are addressed by PPARy

and y coagoni sts, they are expected to have an

enhanced t herapeutic poggnti alp® conpared to. the

conpounds al ready known iR_th The conpounds
di scl osed rmy further exhj ' 7 phar nmacol 2g| cal
propertles O a fi

Y of oornu|a (1) R
R3tRa O R7 wherein 5

c%qgl kyl ,. bicyclic

aspect % sa:)-:%ow ded

) CRa (1)_3 OWR
Rc is al kyl OF1 tgao- | owBr - al ky?
cycl oal kyl, or tricyclic

wherein

R is alkyl, fluoro-lower-alkyl, cycloa]kyl bicyclic cycloalkyl or tricyclic
cycloalkyl;

R is hydrogen, lower-alkyl, or fluoro-lower-alkyl; ' ¢

R, R R, and R® independently from each other are hydrogen, hydroxy, halogen, lower-
alkyl, fluoro-lower-alkyl, hydroxy-lower-alkyl, lower-alkoxy-lower-alkyl,
lower-alkoxy, fluoro-lower-alkoxy, hydroxy—low:zr—alkoxy, lower-alkoxy-
lower-alkoxy, or lower-alkenyl, wherem at least one of R%, R*, R, or R is not

hydrogen, or

R? and R*are bonded to each other to form a ring together with the carbon
atoms to which they are attached, and R_"" and R? together are -CH=CH-$-,
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cycl oal kyl, t2 is hydrogen, 1c5xy§r-al kyl, or
fluoro=lower-alkyl; R3, R4, R5, and e i ndependent Iy
from each other are hydrogen hydroxy, hal ogen, | ower -

oo S &gc@gpo (éﬁ'alk(é ofHEER éﬁ%@fi‘ EH-,-0-(CEl)sr

| uor I Oa) dOXTH, Y] hRKR? hM\R‘f ardlaks d¢fined above,
| ower - al koxy- | ower-al koxy, or |ower-al kenyl, wherein
R’ at | izdswercalkyi of loRerRken®5, or R6 i s not hydrogen, or
R3 and Rd4are bonded to each other to forma ring
RE togetilaqaydmg&jaoﬂtﬁv& )N atons to which they are o
attached, and R3 and R4 together are -CH=CH S-, 3a 15
-S—CI—E@I—torg,CH:CI—I-O -O CH=CH, -CH=CH CH=CH,

_O(CH Yza-, (CH2)2-3-0-, or -(CH2)3.5-,.and R5 and R6
and a@nﬁ@euﬁ%ﬁllﬂﬁﬂe hiafikdet table esters thereof
ower - al kenyl ; %&:égal yaBrZJc%‘z)n or Lgael:é‘l!ﬂac%él'abl is 1,

2 or 3; 20 and pharmaceutical |l y-acceptable salts
and/ or pharmaceutically acceptable esters thereof. In
a deasachraippett, tHehelsprodded ayprabeds for theomanufattore ofhe@mpounds

as d%ap%aggg\t/% &ﬁ)ﬂﬁ{ %rgge gtﬁzquﬂsrﬁag gergt?\aqé]% P gc |é§ gu%ﬁﬂ i compound of

formalarfound of fornmula (1) RRs 0 R (CHz)" O(II) I
OPGO RZ Ra 4 Owherein R, R2, R3, R4, R5, RG, if
and n. are as defined abq:fe andR?DG is a protecting
group. In a third aspect, erg is pr eﬂl ded conpounds
as defined above when man ured byjja process ()
according to fihe @idyg-@
there i's_pro d phar nace osi Qof&
conpri sﬁ‘?ﬁg aé cgnmpound a [ , ve and a
phar maceut i caDl'y teptable carfier ngd/ or adj uvant.
In a fifth aspect there is provided conpounds as
defi ned above for use as

wherein R, R, R, R4, 1P, R® R and n . are as defined above and PG is

a protecting group.

In a third aspect, there is provided compounds as defined above when

- manufactured by a process according to the above claim.

in a fourth aspect, there is provided pharmaceutical compositions comprising a
compound as defined above and a pharmaceutically acceptable carrier and/or adjuvant.

In a fifth aspect, tﬁere is provided cqmpounds as defined above for use as

therapeutic active substances.

In a sixth aspect, there is provided compounds as defined above for use as
therapeutic active substances for the treatment and/or prevention of diseases which are
modulated by PPARa and/or PPARy agonists. -

In a seventh aspect, there is provided the.use of compounds as defined above for
the preparation of medicaments for the treatment and/for prevention of diseases which are
modulated by PPARa and/or PPARy agonists.
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t herapeutic active substances. In a sixth aspect,
there is provided conpoundg,as. defined above for use
as therapeutic active subs?ances for the treatnent
and/ or prevention of diseases which are nodul ated by
PPA [:0r L SES -

t non 8 Sy R AR BByl B RS M E R Lo fstrate and
dgboy thefroeaningvadocepraafabd vamioos tarmd usahterdescritsrthe frvention berein.
treatment and/or prevention of diseases which are

mody}, af;¢ %&?ﬁc?&%em WBwEPARYsc280Rlegh § grakh cokmisting of one to
Unl ess otherw se I ndicated the follow ng-definitions

sgyea, preferally phonedtoifpyn carhomatombsa- defi ne the neani ng and
scope of the various ternms used to describe the '

| NV aiieit@itn Mel@leR” reféd td M irepedofing didaihetdnd ib&inm

"l ower” is used to nean a group consisting of one to

seven, .preferabl.y of ome.to, four carpon aton Sy.
or dhe Bt ek s B B Phe  HR R0 B AT Bslafbonnt
aaylobcyicadbiongl, siBA) oF ieirteedemivitivestvatith g ugedtoptmpeieily blogk the

r . : I
R PR B 3P iR grde s uonrasbonn
banzylaryeatbooylt Bwyerdmethylosyadionyher dipbersiinethylengfwhich can be used
' PRt i ; a -
(A ARl R L IR B B tpa e
twa@mﬁyiﬁﬁmwwbew fl oz thPEokESHO R Pd CRRPOEN 8TAWB-c h
can be used for the protection of am no groups, or

| owgThe @driy ¥alkyl Q alonk GBI ddnstihati 2t Wivh othrn grol%s&@fers to a branched or
hl.or.oet hyl - esters, [ n, be use

tri Lch .c .or, t.he

sspigh TR M V%ls%sawatﬁmwc BRIrotuPRR radifg)of on gy

coibohntaasprefatabhronsits lixeeherbon owas, moeé prefertblyane to ten carbon

g{anched or F straight-chain nonoval ent saturated

3 I?Sphatic hydr ocarbon radi cal of one to twenty carbon

atons, preferably one to sixteen carbon atons, nore

pr effée tdrhy “lower-alylt siorear borombinetien wih ofher greups, refers to 2

brin%ﬂ@c[ 61%&‘3}{%}1?-ch%inorﬂgn%ralehpﬁlﬁjg@&igﬁtolf 8He ‘ﬁﬁ [ e RLA8bn atoms,
refers to a branched or straight-chain

gr oups, . _
memag]aﬂwﬁtto fucyrrboadiaras- Tois tome istfortbenexampdifisd By sedrgdicals as

I t: [ T Mei S
e SO e ERLRER SR oo R
ethyl, n-propyl, isopropyl, n-butyl, s-butyl, t-butyl
and the like. 2 WO 2004/041275 PCT/ EP2003/012189 -4
The term "fluoro-Lower-alkyl"” refers to | ower-alkyl
groups which are nono- or
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mul tiply substituted with fluorine, preferably with up
to 6 fluorine atons. Exanples of fluoro-I|ower-alkyl

WO gm@/@ﬁsﬂsare e.g. CF3, CF3CH2 and (CF3)2CH. TheTtmn03/012189

"al koxy" refers to the group R-0O, wherein R is
alkyl. The term"lower- 5 alkbxy' refers to the group
R-0O, wherein R is |ower-al kyl. Exanpl es of
| oviBlre teitk Sftyorogpwapallaf eefers g lq’v@fﬁlmgr()ém@beyh are mono- Or

m@L@)@P&%SUﬂu@éﬂ%@@ﬂan@ He@éﬂfbl WS ey RRihe BRYXNY. BXdmples of
term "fl uoro-I ower-al %ﬂ%16%§ Sg the group
fpprodowenpbpereravers 81 adr YRy Exanpl es of
fluoro-1 ower-al koxy groups are e.g. CF3-O, CF3CHzZ-O

andrhd efms) mre&g 13 hige grenpR"™- oy heraink® mydlkyl. Bhiedmen dower-
i na

gni fi.es .apstrh h
e o et B o Pl B R i Blathels ofloyer-alkoxy
gloapdararg. thethoxB, ethungf proghiy is2ptapody, bupenyt ischutaxy zyld hexyloxy
preferred 2 to 4 carbon atonms. Exanpl es of al kenyl

gr %Réte%&Fﬁ&l{z)q%WEY aﬂil oxP rr@%?sr%lthe Zrolp RPEDY, |wherem R” is fluoro-

i sopro ut enyl © 3T but eny

lqu@o@uwgﬁwmplqs Ofpﬂf‘-@ﬁ@ - W@RS@I@%F&Q&@F Pg-Grrd

(G eeycl oal kyl” refers to a nonoval ent carbocyclic
5‘cal of 3 to 10 carbon atons, preferably 3 to 6

C ar ?H@teﬁho‘[@ver%ﬂ@hyla,sal@rye%rﬁﬁ E@Iméinatl@y Cdlg@;lil‘ﬁﬂsyﬁlstra1dht~cha1n or
cyc

ope , cl ohexyl . [0
brapeh %ﬁmdwcaé@%raﬂ@%? SR T e PORE E@ﬁ‘? 08 préferibly 2 to 6,
pH‘ﬁ%HlQﬁg bdfied Livd Qabdeydtos RIRIpAs plrkeﬁﬁ efceths afdeehenyl, 1-

term"Dbicyclic. cycloalk fers to nonoya

prapaital-PEpeaYk soRwPeRy b%}%uﬁﬁgn% SeY i bRy, ?-prfs%‘&enﬂ A

plBrdisefhptis Didrdgad) cycl oal kyl groups, such as
exahydr0|ndanyl decal i nyl, or norbornanyl. A

bi cyclic cycloalkyl group can optionally be
subghk Eéﬂﬁﬁ@ycﬂbiﬂkﬂ” @B o dnkoy bvalddn Shlﬂ)ﬁt}rchd taidkabb /1ol i0ccarbon

Sy BERRTY Srep GrEor 8 Bt VA L PRdl Sao b b g or
cy‘canﬁ{l&nl A&Vﬁaﬂkﬁllgrcnjp @omptibsdly liehulmlltlﬁ’mi @dt;go?mﬂbﬁled
t ricyclic
‘%@? R o e o R BB 0 Slbet i tuted w th
%‘:lrﬁy lblc:y A %I%é k&#trgigrs th E'rﬁ rfdvhl%nﬁééﬁ Qb 12 carbon atoms

O S are prererre ary relates to the

Mﬂ:ﬁt&f\@dmp}[sen‘amﬂlmd orgurisigpd C}p;i@fl@} giokips, sk 35 heratydenindgsnyl,
dﬁ%{x:hp?lc ﬁia lg?li%gg‘l‘lla%nlaﬁx b\{q}gg EIQ% Egpéroﬂy c%ﬂ g]%/ty%n%}'wﬁ& blbdtiRAed with

ogen,
1dnyate iy, Uﬁﬁbst@ﬁ&d biNGRlic NIGIZJ,alkN( gdoupane presgriad
N(Iomer al kyl )2, 30 carboxy, am nocarbonyl,

| kyk,. | X
Pr ef ? tgzc%c‘ﬂ?'g}(do%lll%‘,g %e?eg?ﬁeﬁr%lolé@ﬁ%&‘g%a {}‘ogg 1r(9t)gyl 3 ycarbon |
afdilé Whlch(ﬁmﬁalpnmmbpey fusther bedged cptiaatlkrﬂcgmmcsaﬂCh yps adamantyl. A
tg%?c cyc oa‘la'lq? g}otug can BTB 1§ ybs ?\lﬂ%sﬁt@cgd LA 1&&9&&%&“.%&%5‘(1‘[11‘[&

tricyclic cycloalkyl groups are preferred.

The term “aryl” relates to the phenyl or naphthyl group, preferably the phenyl group,

- which can optionally be mono- or multiply-substituted, particularly mono- or di-
~ substituted by halogen, hydroxy, CN, CF3, NOa, NH,,-N(H, lower-alkyl), N(lower-alkyl ),

carboxy, aminocarbonyl, lower-alkyl, lower-alkoxy, phenyl and/or phenyloxy. Preferred

substittents are halogen, CFs, lower-alkyl and/or lower-alkoxy.

The term “pharmaceutically acceptable salts” embraces salts of the compounds of

formula (I) with pharmaceutically acceptable bases such as alkali salts, e.g. Na- and K-salts,
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formula (1) with pharmaceutically acceptabl e bases
such as alkali salts, e.g. Na- and K-salts, WO

wo200440431275 PCT/ EP2003/ 012189 -5 al kal i ne eB@I/RAP2003/612189

salts, e.g. Ca- and Ma salts, and amoni um or
substituted annnniuntsalts -such as e. g.

neth nmoni ts. The erm ar eutical .
g%t&%‘btaé 2SO Sy el sheemnBieR: S it ppiontum sals,
s@@msmgw dsna;hyltxﬁfnmﬂtam(dabts ThB tahsphiensehtiatiedceptable salts” also
H%; 2 d¥ %he solvation can 5 be effected in the
Teoht £U6F e manuf acturing process or can take place
e.g. as a consequence of hygroscopic properties of an
i ni t halcbzypawh:isdzfgwmd@(ﬁ)mm@lsmlﬁe fobmted) ag.(Hyydrated. The solvation can
bk '3%9&@& oI cou-FF@ J&ﬁé %BGFAE&% %Eé&%'dr%aﬁ&@@@iﬁ@le% asa
salts a so i nc es p arnaceu ical accepta
CQBIEGHENES O htgéostcemﬁpr%%ttwmtféatwémap Féwapcappaund of formula ()
(Eﬁr@ﬁ&} BROCAG §haflE devifitdlly @8cepable@ltslOsCiaBRA WIRrhceutically
for ﬁ é}% in which a carboxy group has been
AGAITCY? S an ester. Lower-al kyl, :
hydr oxy- | ower - al kyl , Iomer-alkoxy-lomer-alkyl,
am e It@me‘rphafrhg/deutimﬂymeceptable esters” embraces derivatives of the

cgmlpoﬁm?s of%ljﬁyt.lda ﬁt&%gargla)hy%mﬁpoha}s been corllvertled to an ester.

"ower
LprEﬂhk(tﬂl h@b@v@Wea-laﬂ&y’ll mpﬁ:r@kcaqumgerl»@mraramoylpwer alkyl, mono- or
b PVR;- Wi R We@é‘ﬂ&@ bR Mer-% tpﬁfr@itgi)ﬁlo—lgﬁﬁteﬂﬁyl

are exa | es_of suitdb yl
PHeEiHAC-lopigEpik Yhﬁwewlowsaﬁ% é%er &}1@ ﬁrPéfae’»moe wer-alkyl and
a88K8 kfters TRexARphY bf ﬁﬂd&b&tel%éfs Th¢ SkthyBkethyt $ES,duty and benzyl

IR MR I R i AR,
“pharnvdaetttttalﬂwmt@tyblg Esxaxfsé ﬁh&menbaa&tmmm esmnpdutds dffiermula (1) in
RO TRl et e PSR B B B0 AR ganic o

uric ac
oa:gatnm mca(sudt asfrgtrin &l‘}ldiGII]GEUﬂﬂml‘éIPdﬂoﬁd'IOﬁlC agidetitric aged, dormic acid,

oG a{w Cicfd &d LALSAE 'a&d atgftglmc e, 'ﬁ?é%ﬁﬁtékxﬂpﬂ&le 288 gl P
uenesul phoni ¢ acid he 'l'i Kk are non

ttlaﬁmféulwhomiﬁ @Fiﬁgmé e wﬁmh ase WO DBSAP GHE pIganisms.

PCTI EP2003/ 012189 -6 In detail, the present invention

rel ates to conpounds of fornula () R REO (OH2)" O

0'R8 (1) 0R RBRK4 O




R wherein R is alkyl, fluoro-I|ower-alkyl,
cycloallryl, bicyclic cycloal kyl, or tricyclic s

woeyaloshkyl ; R2 is hydrogen, |ower-alkyl, or PCI/EP2003/012189
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fluoro-lower-alkyl; R3, R4, R5, and R6 independently
fromeach other are hydrogen %ydroxy, hal ogen | ower -

al kyl ,. fluoro-| ower-al kyl , droxy

oweF S8ty PFesRinn kg relafe %@W%&ﬁgof% ()
fluoro-1ower-al koxy, hydroxy-Iower-al koxy,

| ower - al koxy 10 | ower - al kéd orH1 ower - al kenyl,

wherein at | east one of R3, R6 i s not
~ hydrogen, or R3 and Rd4are othgr to form
a ring toget hed-ywEdndca 37 G \Aﬁchth@y

are attaghied.anfl R3 and R4 Jtog OCH=CH- S-,

SO (CH2) 2- 3- 5-(!@2)2-0?0-, oFrgH-:( B.5.. and R5
and R6 are as defined above, is |ower-alkyl,

%,0 | ower - al kyl, | ower-al kenyl, aryl, or
ary | ower-al kyl; 3 R$ is hydrogen or |ower-alkyl; n
ks 1, 2 C € Sic
and/or ﬁgbﬁg%gggﬁgggﬁi ac@gp?ﬁﬁiEM:§§§ gbgggr%§§E}
Preferredd@dhﬂounds of the present i nvention are
those, in which R is |ower- ky
RZI uor o- lipetrogdnk lpwer aikal, @aIﬂR?IIO OMEW]&VEC cycl oal kyl ,

r tricyclic cycloalkyl Conpounds, in which R is
lR oRoR iR’ indepepdensiyifkam eacheothesrase brdspeams Apirann halogen, lower-
prefera .
cycl opr ? E)}éd Iﬁugtos %:Jwﬁp Lé&éjl }Pfgm%?' fi%waf :KSIB(% IE&IQPW{OXY }Oﬁvfr allel
group wilpher-akoxy, @or@alpbrena&ombyd@xxﬂ@f@raﬂedt}' lpwer- alkOXY-
anot her d 5 5 65
|nvent|é§%8%§h5§ PFMQ@F ﬂ%ﬁﬁx@%%%g%tﬁﬁ éﬁgﬁfﬁ’ﬁ%ﬁﬁy?fR is not
Fur t her nerdeggesompounds of fornula (1) as defined
above, mhereln R3, R4, R5, and R6 independently from
each ot htrandidarepondebiv, cababibgets, forpweaingatiogsther Wwith the carbon

s

PCT/ EPZOGSZI@%Q]HBS—CHQCH O-, -0-CH=CH-, -CH=CH- CH=CH-, -O-(CH3); 5-,
-(CH3)2.3-O-, or -(CH,)3.5-, and R® and RS are as defined above,

R’ is lower-alkyl, fluoro-lower-alkyl, lower-alkenyl, aryl, or aryl-lower-alkyl;
R® is hydrogen or lower-alkyl;
n is1,2or3;

and pharmaceutically acceptable salts and/or pharmaceutically acceptable esters thereof.

Preferred compounds of the present inventien are those, in which R' is lower-alkyl,
fluoro-lower-alkyl, cycloalkyl, bicyclic cycioalkyl, or tricyclic cycloalkyl. Compounds, in
which R' is lower-alkyl or cycloalkyl are more preferred and most preferably R'is
t-butyl, 2,2-dimethyl-propyl, cyclopropyl, or cyclohexyl. If R is alkyl, an alkyl group with
1 to 10 carbon atoms is preferred. In another preferred embodiment of the present

invention, R? is lower-alkyl, more preferably methyl. _ ;

Furthermore, compounds of formula (1) as defined above, wherein R® R* R®, and R®
independently from each other are hydrogen, halogen, lower-alkyl, or lower-alkoxy,

wherein at least one of R%, RY, R°, or R® is not hydrogen; or




R3 and R4 are bonded to each other to forma ring
together with the carbon atons to which they are
woabmetrzesl, and R3 and R4 together are - CH=CHPST/ER2003/012189
-CH=CH CH=CH, and R5 and R6_are hydrogen are al so
preferred. Cbnpounds as definéd above, wherein R3, R4,

B%nc] %V\%g bgg@ntg%p quq?rtﬁlo ?rfn; g%ﬁ%&%?g@ tggjcar drt%g‘xesr%o which
thf a%tfa@hé?ﬁn?%ﬂirm\}ﬁg@ﬁ& a4 R-;cm:pceﬁ 81 6reCH=CH-CH=CH-, and R’
particul ar ose erein 5
andh Egefffé M@WFW ateralpesderRech (198t oxnds m@%&@%&% R‘g%etf Hp R R R,
ﬁ* r?x'd@ éﬁeﬁﬁ}aﬁbm%ﬁl SheRBe hyd¥bgeddr loter-Reyll ﬁh:ﬂt@ln at least one of
Anot her preferred enbodi ment . of the

5
5 el?qb pr PEPRPEEOE®, W6 IO BREET Palftiﬁl}i’ﬁll}’éhfzsrf:) REPdr R RS
al%gR d@ﬁ@y QQH]Q%% derat RySlhet of @eftol, Mhareld a[tgeast one of R,
Eog the 10 carbon at6ms to which they are
Raﬂia@ﬁédsnﬁﬁﬁdﬂgﬁand R4 together are -CH=CH S or
-CH-CH CH=CH-, and R5 and R6 are hydrogen. Such

conpayads &?&re‘&%ﬂ%ﬁﬂﬁéﬁt'oﬁf t&fprekhﬁmﬁz@ﬁtmﬂ @latds 8 c@:hpounds of
fornulaw&Q gspectively N_( CH2)" hth
fomaga (5 whprepe & e off boridedfo c4c (O@PJE)tﬂ i Reg E%ﬁshﬂ pyith the
10 %b%lz:&orns to WRiéh they ¥ @&Q&{edp&ﬁﬁ@@n@d{‘*%@ﬂw raaescmi =CH-S- or

or mul are those, wherein R_is |ower- aIk or fv of
() -CHweH QH(@%@T, ang &7 and i are ydogpRy Such copBpNAds are fpﬂf’é‘iﬁﬂm yo
s ad are conpounds of
tﬁowfﬁﬁ{ ?W & rliﬁgplregge?sf hgdr ogen. Al so preferred
are conpounds of formula (1), wherein nis 1 or 2,
nore preferably 2. The phbymacettically acceptable
salts of the conpound of forml a (1) agnd the 20

pharmaceutical ly pt-ab
formula (1) iNei @gﬁ§1k€ \ e

enbodi negn f q%e pr esent ‘ . Particularly
preferred ar ginds of lagdl), Furthernore,
the S-enantioners Bf the compounds of E%e pr esent

invention relate to a preferred enbodi nent.
Ther ef ore, conpounds of fg{nula (lc)

H,)—0 (Ib)
4
) e 1

15 Further preferred compounds of formuta (I) are those, wherein R’ is lower-alkyl or

lower-alkenyl, particularly ethyl, n-propyl, i-propyl, or but-3-enyl. Also preferred are
compounds of formula (I}, wherein R® is hydrogen. Also preferred are compounds of

formula (1), wherein n is 1 or 2, more preferably 2.

The pharmaceutically acceptable salts of the compound of formula (1) and the
20 pharmaceutically acceptable esters of the compounds of formula () individually constitute
preferred embodiments of the present invention. Particularly preferred are ;ompounds of

formula (I).

Furthermore, the S-enantiomers of the compounds of the present invention relate to

a preferred embodxment Therefore, compounds of formula (Ic)
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OORe (lc) R RZR3 RARwWerein R, R, R3, R4, RS,

wo Beg/0R275 R8 and n are as defined as before, ar@/EH26w3/012189
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(S)-3-{4-[2-(2-tert-Butyl

| -4-vyl th - hL | e I
) (%vxﬁ@wﬁ Gl

preferred. Preferred conpound§ of general fornula (1)
are those selected fromthe group consisting of 5
3 neth_g oxazol - 4-yl) - et hoxy

prgpi oni c acid,
tert-butyl - 5-nmet hyl - oxa

-pro-|on|@ aci
> I) eg%gxy
Ghlc aci d,

] - napht hal en-1 -yl }-2-etho
(S)-2-But-3-enyl oxy-3-{4-[ 2-

]-3,5-di - phenyl }-2
(S)-3-{4- R O, |
(2 (2-tert-Butyl -5 et hyl - oxazol - 4- yI) &% hoxy] - 3, 5- di m
et hyl - phenyl } - 2- propoxy- propi oni c acid,

ﬁ%’%%ﬁﬁéﬁéﬁr Bhdiyfy Tpend abetrag%l'sﬁiv%sg’ﬁfoaﬁ’.ae 38 proieteed.

( S) Prifried c¢Rpdends-dBigeydralFormeilh ) apxchz ol selbciet froat thedgyoup
ggﬁgg ]t hi ophen-7-yl }-2- ethoxy-propionic acid,
3- enyl oxy- 3-{4-
{82—3( {H—tk(z—%dwﬁyﬂyl-s -rirethilydcaodadz o) -efhraxdy )- nep}ttﬁxlyéﬂl 1= yl} 2-ethoxy-
benzao % ?lophen 7-yl}-propionic acid, 3-
Ffp Nh:e But yl - 5- net hyl - oxazol - 4- yI) ethoxy] benzo

{($H2- B Mhﬁﬂx}iss{ﬂ} [222-t20-HusAF- Siethy}oRd70P L OM) -6thas] thaphthalen-1-
ﬁ %‘3% QZ tert-Butyl-5- né?ﬁyl o§§¥3| 4- yﬁ?Jetﬁggyf?b e
b f iPRiF g Bffen- 7-y1 } - 2- et hoxy- pr opi oni ¢ aci d,

@A (QZtetrBBﬁtyBﬁtrMéthﬂ SRESIYA-7I0%eazaYT-4,5Yd el Jﬁl‘@ﬁyﬂyﬂb@—ethoxy—
nzo%} th| phen-7-yl }-2-nmet hoxy- propionic aci
Bop %? tert But yl - 5- net hyi - oxazol - 4-yl ) - et hoxy] - na

{3k pd- Eﬂ(j teyd- Bu@}-b SHREPPOAY0]-4-y1)-ethoxy]-3,5-dimethyl-phenyl}-2-
propoxy-propionic acid,. |
(S)-3-{4-[2-(2-tert-Butyl-5-methyl-oxazol-4-yl)-ethoxy]-3,5-dimethyl-phenyl}-2-
isopropoxy-propionic acid, _
(8)-3-{4~[2-(2-tert-Butyl-5-methyl-oxazol-4-yl)-ethoxy]-benzo[b]thiophen-7-y1}-2-
ethoxy-propionic acid, 7
(S)-2-But-3-enyloxy-3-{4-[2-(2-tert-butyl-5-methyl-oxazol-4-y1)-ethoxy] -
benzo{b]thiophen-7-yl}-propionic acid,
3-{4-[2-(2-tert-Butyl-5-methyl-oxazol-4-yl)-ethoxyl-benzo[b] thiophen-7-yi}-2-
iéopropoxy—propionic a:u:id,

3-{4-[2-(2-tert-Butyl-5-methyl-oxazol-4-yl)-ethoxy]-benzo[b] thiophen-7-y1}-2-ethoxy-

propionic acid,

3-{4-[2-(2-tert-Butyl-5-methyl-oxazol-4-yl)-ethoxy]-benzo[b ] thiophen-7-y1}-2-methoxy-
propionic acid,

3-{4-[2-(2-tert-Butyl-5-methyl-oxazol-4-y1)- ethoxy] -naphthalen-1-yl}-2-isopropoxy-
propionic acid,
3-{4-[2-(2-tert-Butyl-5-methyl-oxazol-4-y1)-ethoxy]-naphthalen-1-yl}-2-ethoxy-
propionic acid, j
3-{4-[2-(2-tert-Butyl-5-methyi-oxazol-4-y1)-ethoxy] -naphthalen-1-yl}-2-methoxy-
propionic acid,
3-{4-[2-(2-tert-Butyl-5-methyl-oxazol-4-yl)-ethoxy]-naphthalen- 1-yl}-2-propoxy-




propi oni c acid,
3-14-[2-(2-tert-Butyl -5-nethyl -oxazol -4-yl) -et hoxy] - na
VVO@&E%@E@? | -yl'}-2-ethoxy- propionic acid,  pCI/EP2003/012189
4-12-(2-tert-Butyl -5-net hyl - oxazol -4-yl) - et hoxy]
-naphthalen | -yl }-2-met hoxy--80 propionic acid,
3-{4-[2-(2-tert-Butyl -5-nethyl -oxazol -4-yl) -et hoxy]
prapagtit hatlen- | - yl'} - 2- propoxy WO 2004/041275

33[9[2‘%%9:?%@2%%%&@ Fxghh g 5‘%)3 d1meth1 nenyl) 2 methory-

phopdome iy - phenyl} 2- met hoxy- pr Opl onl c aC| d,

32{}%&;—1@%&2}3 fHa g/l?e}ltlhyglox 20 ﬁ}’k&% LZ)I9%‘) r_(]j?%‘l¥1!a T—gﬁ&%ﬁ{jietﬁoxy—

5 -ﬁépwﬂkhedi Butyl 5- nethyl oxazol - 4-yl) - et hoxy] - 3- et hy

LD B PR S b 2 o

@maﬁkhmﬂ phenyl} - 2-i sopropoxy- propionic acid,

S B 3 LR L) 205k

plopidnicAcider t - But yl - 5- net hyl - oxazol 4-yl met hoxy) - 3, 5-di

o 7 G R A B RS BRP - fe PN i e

enilatid; 2- et hoxy- propi oni c |s aci d

B B i sy

163muaﬁt Butyl 5- nethyl oxazol - 4-yl met hoxy) - benzo

Br
LB O RSTs ehrBR P 0) ltc)Sfpemons

15 a@{den I-yI] 2- propoxy-propionic acid, 3-14-

Bt P B B oR b D gy oo

acid,

3-[4-(2-tert-Butyl-5-methyl-oxazol-4-yimethoxy)-benzo[b] thiophen-7-yl}-2-1sopropoxy-
propionic acid,
20 3-[4-(2-tert-Butyl-5-methyl-oxazol-4-ylmethoxy)-naphthalen-1-yl]-2-propoxy-propionic
acid,
3-{4-{2-(2-Cyclohexyl-5-methyl-oxazol-4-yl)-ethoxy]-3,5-dimethyl-phenyl}-2-
isopropoxy-propionic acid,
3-{4-[2-(2- Cydohexyl -5-methyl-oxazol-4-yl1)-ethoxy}-3,5-dimethyl- phenyl} -2-ethoxy-

25 propionic acid,
3-{4-[2-(2-Cyclohexyl-5-methyl-oxazol-4- yl) -ethoxy]-naphthalen-1-y}-2-ethoxy-
propionic acid,
3-{4-[2-(2-Cyclohexyl-5-methyl-oxazol-4-yl)-ethoxy] -naphthalen-1-yl}-2-propoxy-
propionic acid,
30 3-{4-[2-(2-Cyclopropyl-5-methyl-oxazol-4-yl)-ethoxy]-naphthalen-1-yl}-2-isopropoxy-
propionic acid,
3-{4-[2-(2-Cyclopropyl-5-methyl-oxazol-4-y1)-ethoxy]-naphthalen-1-yl}-2-ethoxy-
propionic acid, ;
3-{4-[2-(2-Cyclopropyl-5-methyl-oxazol-4-yl)- ethoxy] “benzo|b]thiophen-7-yl}-2-
35 propoxy-propionic acid, A
3-{4-[2-(2- Cyclopropyl 5- methyl ~oxazol-4-yl)-ethoxy]-benzolb ]thiophen-_?—yl}-2—ethoxy—

propionic acid,




3 3-{4.-[2-(2-Cydoheayl - 5- net hyl - oxazol - 4-yl) - et hoxy]

- 3, 5-di net hyl - phenyl } - 2- et hoxy- 25 propionic acid,
WOeds4i25( 2- Cycl ohexyl - 5- et hyl - oxazol - 4-yl ) - pttyexyohs/owisy

pht hal en- 1-yl } - 2- et hoxy- proplonlc aci d,

3 {4 [ 2- (2 Cydohexyl 5- nethyT 1®9xazol - 4- yI) et hoxy] - nap

2- propox pr opi oni ¢ a
sgﬂ{@ B De el Ereny Semherhyrek kot hoy ) regkiely R 2
rg bﬁmﬁkﬁ 2- |sopropoxy propi onic acid, 3-{4-

5- hyl I I
3 Q4a hph g)lmptﬁywr})ggg é%llﬁé Xag%}z@bfc éfH?—f‘éh%@f‘?dlaphtha]en 1-yD)-2-

EQK&QPLglg%CQMgIopropyl 5- nethyl oxazol - 4-yl) - et hoxy] -b
enzo['b %hlo hen- }-2- pr opoxy- pro ionic acid

5 33{4f[4?-¢ 2t€(t2B‘€‘,Y]d%6‘ihéf gmzsi ﬁe(%)hfsﬁhoméfamh thiopher-Hofly ey
p bRl.tLhiqophen-7-yl } - 2- et hoxy- proplonlc aC|d WO
2004 041275 PCT/ EP2003/ 012159 -10 3-(4-
313 {22 22023 - i iy L-preppy 15y msthire o¥azrl- WHz@howJ;hepzo [b] thiophen-7-

YQ__E&?%}PRﬁH&hpahgn 1-yl)-2- propoxy-propionic acid,
3= 22i 22028 Demlaiwl—mrpg]d%%msﬂiﬂrb@ml &xhizeshoad epzalb Hbiephen-7-
th d 5
0 YRRsHR %‘f“?é?@“”’éﬁ%ﬂ 5ot byl - okazol -4yl - et hexy e
3z[df(@}€m1@ph2ﬁ A SN0 U A oA A D4

ggm%f met hyl - propyl) - 5- met hyl - oxazol - 4-yl ] - ethoxy}
RZ0 1D t hi ophen-7- yl)-2-ethoxy-propionic _acid,

3346@@:0;@1@12015@ speithyk iazol-hrybpythpxs-ephHyeno kat o-prrppKy-
thoxx& benzo [b] thiophen-7- 10
IH$10 1|sobropoxy propi onic acid, 3-
15 3H41—(22€@;1@Ltropylefpyied'5rl-nmm) -fylRdpe))- dapphirmiton by i) 2-Fapepexy-
alqn 1- ] - 2- et hoxy- propionic acid, 3- -
IT%P 3 é%gfopropyl 5- net hyl - oxazol - 4- yl net hoxy) - napht ha
3I—blne2l€y¢1¢proﬁylpff -optyiroxpobptbmehoarknzabthiophen-7-yl]-2-propoxy-
%$ { cl opr opyl - 5- et hyl - oxazol - 4- yl met hoxy) - napht
PRGPIGRICES ] - 2-i sopr opoxy-

3-[4-{2-Cydopropyl-5-methyl-oxazol-4-ylmethoxy)-benzo[b]thiophen-7-yl]-2-

20 isopropoxy-propionic acid,
3-[4-(2-Cyclopropyl-5-methyl-oxazol-4-yimethoxy)-benzo[b]thiophen-7-ylj-2-ethoxy-
propionic acid, 7

3-[4-(2-tert-Butyl-5-methyl-oxazol-4-ylmethoxy)-3,5-dimethyl-phenyl}-2-isopropoxy-

propionic acid,
25  3-[4-(2-tert-Butyl-5-methyl-oxazol-4-ylmethoxy)-3-methyl-phenyl]-2-propoxy-propionic

acid,

[rac]-3-[4-(2-tert-Butyl-5-methyl-oxazol-4-ylmethoxy}-2-methyl-phenyl] -2-ethoxy-
propionic acid, _ '
[rac}-3-{4-[2-(2-tert-Butyl-5-methyl-oxazol-4-yl)-ethoxy]-2-methyl-phenyl}-2-ethoxy-
30 propionic acid,
(S)-3-14-(2-tert-Butyl-5-methyl-oxazol-4-ylmethoxy)-2-ethyl-phenyl]-2-ethoxy-

propionic acid,
(8)-3-[4-(2-tert-Butyl-5- rnethyl—oxazol -4- ylmethoxy) -2- chloro phenyl]- 2 ethoxy-
. propionic acid,
35  (S)-3-[4-(2-tert-Butyl-5-methyl-oxazol-4-ylmethoxy)-2-methoxy-phenyl]-2-ethoxy-
propionic acid,
(8)-3-[4~(2-tert-Butyl-5- methyl -oxazol-4-ylmethoxy)-2,6- dlmethyl ~phenyl]- 2 ethoxy-_




propi oni c acid,
3-[4-(2-Cycl opropyl - 5- net hyl - oxazol - 4-yl net hoxy) - benzo
Wo[zgm]gt;ﬁhpphen 7-yl]-2-propoxy- propionic aci CT/EP2003/012189
3-[4-(2-Cycl opropyl -5-net hyl - oxazol - 4-yl net ho) cy) - benz
o[ b] thiophen-7-yl]-2- 20 isdpropoxy-propionic acid,
3-

PI[OIIPiO(HiC@}(bI opr opyl - 5- et hyl - oxazol - 4-yl met hoxy) - benzo
(S[)rbj %& { ?&?@But}l’—glr]aethﬁ = S haxy fl P@'6Qilﬁ1‘ét}ﬁl Benyﬂ }-2-ethoxy-

ert-Butyl-5-net oxazo rret ho) cy) - 3, 5-di ne
prtomg.dmfpmw] - 2-1 sopropoxy- pr Opl onl c acid, 25

L - i tihoxy-
33%1 44 %ﬁt 4 1%:1%% 1X<%a g&rﬁoszyl) ﬁ?éﬁ&gcipgnw[[lgﬂ? B@Pfé&ﬂ-?ﬁi}i jmBtdhoxy
5 ppdpu[mcé@d,tert Butyl - 5- et hyl - oxazol - 4- yl met hoxy) - 2- net

31413 950t 2B 19X B 908 ol bAlophén i -2-cov

prapioret ayidl- phenyl } - 2- et hoxy- 30 propionic acid, (S) -3
sralrdbqek hthalen-1-yl}+2-isopropoxy-
311&1?-(%.% A1 methyl-oyazol- 441} propoxy]-naphthalen. Lyl) 2-isoproposy
prcbi@tibecig- propi onic aci d, (9)-3-

0 ldre ot Bl e Bkl 5 QUAZ Ok b RN B ki

OXy-" propl oni
pf{dplerde Eu;lel,( 2- tert - But yl - 5- net hyI oxazol - 4-yl met hoxy) - 2-

S e S e S ol
p ﬂmﬁmphényl] -2 ethoxy WO 2004/ 041275
o i el e DV L g
15 xﬂahﬁqudpﬁﬁkhyk}phenyl{ 2- et hoxy- propionic acid, .
L ey
aﬁﬁénkaqﬁz tert-Butyl-5- nethyl oxazol - 4-yl) - propoxy]-b
oprL)bé gcw T?TZ 13%17313)%5 t%xlyovaOIOE ﬂnétlgox%"]: 'ngphthalen 1-yl}-

propionic acid, '

20 2—Ethoxy-3-{4—[3—(2—isopropy1—S—methyl—oxaz01—4-y1)-propoxy]—benzo[b]thiophen-7-yl}—
propionic acid,
2-Isopropoxy-3-{4-{3-(2-isopropyl-5-methyl-oxazol-4-yl)-propoxy] -benzo[b]thiophen-7-
yl}-propionic acid,

2-Fthoxy-3-{4-[2-(2-isopropyl-5-methyl-oxazol-4-yl)-ethoxy}-benzo [blthiophen-7-yl}-
25  propionic acid, |
2-Isopropoxy-3-{4- [2-(2-isopropyl-5-methyl-oxazol-4-yl)-ethoxy]-benzo[b]thiophen-7-
yl}-propionic acid,
2-Ethoxy-3-{4-[3-(2-ethyl-5-methyl-oxazol-4-yl)-propoxy]-naphthalen-1 -yl}-propionic
acid,
30 2-Ethoxy—3—{4—[2—(2-ethy1—S—methyl—oxazol—é-yl)—ethoxy]-benzo[b]thiophgn—?-yl}—
propionic acid,
2-Ethoxy-3-{4-{3-12-(1-ethyl-propyl)-5- methyl oxazol-4-yl]-propoxy}-
benzo[blthiophen-7-yl}-propionic acid, and )
2-Ethoxy-3-(4-{2-[2-(1-ethyl-propyl)-5-methyl- oxazol-4-y1]-ethoxy}-benzo[b]thiophen-
35 7-yl}-propionic acid,

and pharmaceutically acceptable salts and/or pharmaceutically acceptable esters thereof.




3-{4-[3-(2-tert-Butyl -5-nmet hyl - oxazol - 4-yl) - propoxy]
- napht hal en-1 -yl }-2-i sopropoxy- propionic acid, 10
wo 3ocfiA123s (2-tert - Butyl - 5- net hyl - oxazol - 4- yl ) -properRy3/01mse
apht hal en-1- 71} - 2- et hoxy- propioni c acid,
3-{4-[3-(2-tert-Butyl -5-nmet mlZ-oxazol - 4-yl ) - propoxy] - n
apht hal en-1 -yl } - 2-propoxy- propionic acid, 3-{4-
[ 3-Ratipdpnly Btcﬁvredaompnyés @&arzrﬁvla ALyArs tﬁ@ﬁ%fféﬁ%{;ﬁ frope e group
G%Q ﬁﬁgbpphen-7-yl}-2; 15 met hoxy- propionic acid,
- Et hoxy-3-{4-[2-(2-isopropyl -5-neth I-oxazol-4-¥l)-et
(Sao’xwL%éomrhﬁhl@ﬂrsrmymyhoww—ﬂafeéhw waphthalen-1-yl}-2-ethoxy-
- oxy-3-{4-[2-(2-isopropyl - 5- net hyl - oxazol - 4-yl
P§¥%%ﬁ€§€’-naphthalen-l-yl}- propionic acid, 20
5 (R-EBboiyenglof-3f 3- 22 2itsuprapyd-nsthidongioldxdrethoxylyraphfialen-1-
Q - | [ b] t hi ophen-7-yl}- propionic acid,
¥ J-%Ir&sf]%‘llf)rrnggigi)%l;’;-3-{4-[3-(2-isopr0|?lyl-5-meth | - oxazol - 4-yl
3) 4112 dpoxy]Blignzofdtii-okaphd d)zet 9x3}]=tpﬂf@~pﬁb¥bﬁhu@1@ef7dyl}-2-
. 2- Et hoxy-3-.14- _ .
1S[DQILOPQH"Sﬁ?érﬁ'}?ﬁ?&’-nﬁthyl-oxazol-4-y|)-ethoxy}-benzo
3}{ ][ HR aphutyl-Fnjethy2Bxgmobgtdnetbordkenzo[b] thiophen-7-yl} -2-ethoxy-
10 %;qupgg oxy-3-{4-[2-(2-isopropyl -5-net hyl - oxazol - 4-yl
PYUEHoXy]™ benzo[ b] t hi ophen-7- yl }- propi oni ¢ aci d,
3'44&@Jf(@acyr-tsﬁl{tgal-i-aae(tli}dmmﬂ—a&adm{xhw}-m:énzlmlemlyfi})z—ppw@;w-
- na htgalen-l-yl}-propionic acid, 30
PR HORYS3- { 4- [ 2- (2- et hyl - 5- met hyl - oxazol - 4yl ? et hoxy
3}{4Hen2abh}Bdtilophethyl-oysdol-4pyl paihory]e3-awditiyl-phenyl }-2-1sopropoxy-
2- Et hoxy-3-(4-{3-[2-(1-ethyl -propyl)-5-nethyl -oxazol -4
1x%ﬂﬁQ%P%gbxy}- benzo[ b] t hi ophen- 7-yl ) - propi oni ¢ aci d,
15 38nd2-(2-Cyclohexyl-5-methyl-oxazol-4-yl)-ethoxy]-naphthalen-1-yl}-2-propoxy-
2- Et hoxy-,3- (4-{2-[2-(1-et hyl - propyl ) -5-net hyl - oxazol -4
PF?P?yéﬁﬁsxy}-benzo[b]thiophen- 35 7-yl)-propionic
33qifd,( 2@3&1@?@Fﬁea:ﬁmtﬂybakdzy»l—aq@eﬁhabﬁ] ebemad bgthaopdeni7-yl}-2-
- pharmaceutical |y acceptable esters thereof. WO
POOOAT AR PR EP2003/ 012189 -12

3-{4-[2-(2-Cyclopropyl-5-methyl-oxazol-4-yl)-ethoxy]-benzo[b}thiophen-7-yl}-2-ethoxy-

20 propionic acid,
3-(4-{2-]2-(2,2-Dimethyl-propyl)-5-methyl-oxazol-4-yl]-ethoxy} -naphthalen-1-y1)-2-
propoxy-propionic acid, and
[rac]-3-{4-[2-(2-tert-Butyl-5-methyl-oxazol-4-yl)-ethoxy]-2-methyl-phenyl}-2-ethoxy-

propionic acid,

25 . and pharmaceutically acceptable salts and/or pharmaceutically acceptable esters thereof.

Compounds of formula (I) can have one or more asymmetric carbon atoms and can
exist in the form of optically pure enantiomers, mixtures of enantiomers such as, for
example, racemates, optically pure diastereoisomers, mixtures of diastereoisomers,
diastereoisomeric racemates or mixtures of diastereoisomeric racemates. The optically

30 active forms can be obtained for example by resolution of the racemates, by asymmetric
synthesis or asymmetric chromatography (chromatography with a chiral adsorbens or

eluant). The invention embraces all of these forms.

3

It will be appreciated, that the compounds of general formula () in this invention
may be derivatised at functional groups to provide derivatives which are capable of

35 comversion back to the parent compound in vivo. Physiologically acceptable and
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Particularly preferred conmpounds of formula (1) are
those selected fromthe group consisting of

wo(2B+@1{4- [ 2- (2-tert-Butyl - 5- met hyl - oxazol - 4- yeTaERIohDKN2189

] -naphthal en-1-yll-2-ethoxy- fropionic acid, 5

(S) 2- But - 3-enyl oxy-3-{4-[2-(®3tert-butyl-5- nethyl oxa
4-yl|).-et hoxy] - napht hal en- 1- yI - propi oni c acid,

nset{bahﬁalty IhifexierizptivepurhiFh Fe senabld of sregutingihy pyeat fruwgAunds of

gef?&men{qaa] hlth QRBERe fisd/bknifthi SAPE SPAKYnPERRINONI C

(2-tert-Butyl -5-nethyl - oxazol - et hoxy] - be
nz o A éffthffh@s@%é’ﬁ the BFpsenbingemisgyis thf@ra?eéb%é ﬁhﬁfcma%lﬁfacture of
n% uhﬁ (ff%ofn%lta '(ﬁ% UL aRdBbRY Whhastesdeothprift RXoting a
h en-1-yl'}- -|s ropox¥ propi oni c acid,
180¢ﬂ3$§@PQPtQﬁfﬁqﬁﬁ%ﬂ Ubxazol - 4-y1) - ethoxy]
- 3-net hyl - phenyl } - 2-i sopr opoxy- propionic acid, 15
3-{4-[2-(2-Cycl ohexyl - 5- met byl - oxggol - 4-yl ) - et hoxy] - na
pht hal en- 1-yl | - 2- pr opoxy- c acid, 3-{4-
[ 2- (2- Cycl opropyl - 5- met hyl - oxazol - 4-yl ) - Ethoxy] - benzo

[ b] thiophen-7- , Hei d, fi
| o poon crpppo pr oot o8

-benzo [b]R - y1} - 2- et hoxk- pbr opi oni ¢ aci d,

3-(4-{2-[2-(2, 2¢cP yl - pr%pyl) g? met@yl yoxazol - 4- yI]

- et hoxyl - napht hal en- 1-yl )-2- propoxy-propi oni ¢ acid,
and ‘

V.[)r(]"}{/e]%gl_b: 24R{ & (2 ﬁe?{b QEH %‘h Le 2 dlﬁh@&’ﬂ:efé?%%%&'?é 1535%0@&2‘% group.

et hyl’- phehyl’ OXy- propionic aci
pharnaceutlcally acceptable salts and/ or
pha ﬂB@ﬁﬂ]ng @91' c%ngz% LGESof BELERIAT) 2fOOP ARG Salkyl-, B-
of fo e one nore asymetric carbon

tairsteyl @ik thy: rﬂndé?xtrsthqrﬁetbhle%feé% fihést @pt e&aﬁ fpr &afrféotectm of the
?ﬂﬁ% F@'étbdﬂyié?&fpﬁioﬂfer -SRAMsH0 Bﬁftﬁct t @ cah OF removed in the
le, race es pQur e di as reoi s
AFebe o k3P Oieast ekdoPEbivaradH lﬂlaé%]t"ﬁ?tes&}e% P& gk s ethancl,
t&ﬂ@ IefiRs fagar) br floxin) e $n & itthsdfetneniohamey, &.g. inacemptature range of
%{%ﬁell'ﬁi% tég}ﬂg{ﬂ%ﬁyﬁj gtlerf Ror% C?Igggf&gg czcl)r? E%rerggred% %he presence of
Srynt dedd &idye.gaByneetper atue e ngrat 6 F—éﬁ?ﬁ] '](l’wfﬂ' mwgh&é)éﬁwl ester
ﬁ/}!'o{elatxgg &3\15 2hn BRI REAT, B presence of tetrabutylammonium fluoride in

tetrahydrofuran, e.g. in a temperature range of 20 — 65°C. Methods for converting a
compound of formula (I) as defined above to a pharmaceutically acceptable salt are known

in the art.

The invention further relates to compounds of formula (I) as defined above, when

manufactured according to a process as defined above.
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35

eluant). The invention enbraces all of these forms. It
wi || be appreciated, that the conpounds of general

WO? Qjgls3s (1) in this invention nay be deri vatdi3eeoss 012189

unctlonal groups to provide derivatives which are
capabl e of 35 conversion back4t-o the parent conpound
in vivo. Physiologically acceptable and WO 2004/ 041275
PCTAEE%QQ&MJ:&%(& cokdpaeidabbiormalal () dftht present invention can be

H grl \é%hlbc\é%%flts gfetﬁlg,tf%ﬁt%}ec QI?(? of poe]):/erﬂfo%d&%éagseg Rg;Rakembdulated

vo ar I
bvaPhRu anHor FPARe agénisthi Examgres ot $ush dxs,qaqemrle@éq? e%éégigtlculaﬂy

nﬂ% ﬁnsfu%n%r Eg‘necf& t Hi@yﬁ&tﬁxggms Selévﬁ?ed%&ﬁeér%ssﬁfg 1rIcP@sed (I:Efld and

cadevep] M}Fﬁlschthgr%@lé@élgégﬁﬁﬁ ssh ‘%@2"8 dﬁﬁﬁi i pfgetion

p c‘aﬁ'ﬂ.\éﬁﬂ? s@at@‘&%ﬂ&%t@f oy dﬂé'o&m{ﬂskﬁdrﬁﬁw%ﬂ@nﬂt(n@-d@eases {such

aRgg. REWI Flgeasg inflgrgmatory Emgé Iﬁésg?ﬁeh%@etbsé paicL a&r’% gzcg‘%@?(asm/ fibrosis
oPIHRUREE, hAE dBEQDthat 1RES $h bifanmabecbimeprgniowek 2 PEE. i Ajzheimer’s

dtlSFfilSﬁ% E%E%I?e{%{n&!rﬁ%bﬁe c(ol a)ﬂ(/gﬁﬁcﬁgﬁ %%ﬁﬁfe?itﬂléldwea&ﬁcancers

est
sudhi asle. ¢ ipodaeconse dolbw rariche ppestate eatictn PRCTHAtis caper ahd breast

c%?c%%)e i?xg nd a@%e%?ga%ﬁyfcg O Pea tinBMEIndAd ptbve@Sb R bf non-insulin

I'Ng groups can be renoved in the presence of a
dopselestidinbetes melljtus iy pmefesiedNaOH i n a sol vent such as

e.g. H2O ethanol, tetrahydrofuran, or dioxan, or in

?a mgegé&nﬁgn %Efoﬁchlls\b%lta&s t@pl@;rmaﬂelﬁlchleﬂpmoattmne comprising a

. The tric roeth e
c'gfr@p@@gl iah éefﬁ}eg GEOY?&H d@éahlagmﬁ;g c (ﬁﬁ a%crﬁag¥abieec21¥érﬁéé émg;%or a Z)uvant
in acetic acid, e.g. in a tenperature range of 10 -
50C.Fulher,Ghé inlvEfEttdmyrlebtds yo etthyoursls eedefirgd gboveder Pifgs therapeutic

rg?ql:l %E%Feé%ﬁmarﬁ%s tHerb it ra@t‘f‘\%r}.ﬁﬁstgﬁces for the treatment and/or

pravea tivanyp disedserehictaprgen @iulggcll Qy Etgg?\crx%@é}pg %g% Iagomstg Examples
c;):fg;ur\:/l'? El}ﬁu!:ag& e df d%Bé@@PMlc%ﬂfr R6RhsRlih |d)sp§(§ieﬂ€ﬂ1lal‘il&ek Iabldlm,

armaceut i calfy acc bh?
ttlmtealrhloodmésslurﬁ/émqaé‘ﬁi ﬂ:us %@F 9%%%‘?’% Wé%u‘r?&‘c disgases,
.5 é@sﬁh}orﬁ’@ eﬁi@(fthélﬁﬁdﬁhmtﬁon WhetvagADnnsef dyotipidextia, polycystic

accor process, as def

Q@@m‘WIWB 1 IEP'I?@O iﬁiﬁfﬁé prgldferap oY 81sea¥Q preferably non-insulin

dependent diabetes mellitus.

In another embodiment, the invention relates to a method for the treatment and/or
prevention of diseases which are modulated by PPARc and/or PPARY agonists, which
method comprises administering a compound of formula (I) to a human or animal.
Preferred examples of such diseases are diabetes, partlcularly non-insulin dependent
diabetes mellitus, elevated blood pressure, increased lipid and cholesterol levels,
atherosclerotic diseases, metabolic syndrome, endothelial dysfunction, procoagulant state,
dyslipidemia, polycystic ovary syndrome, inflammatory diseases and proliferative diseases,

preferably for the treatment and/or prevention of non-insulin dependent diabetes mellitus. -

The invention further relates to the use of compounds as defined above for the

.treatment and/or prevention of diseases which are modulated by PPARc and/or PPARY

agonists. Preferred examples of such diseases are diabetes, particularly non- 1nsuhn

dependent diabetes mellitus, elevated blood pressure, increased lipid and cholesterol levels,

atherosclerotic diseases, metabolic syndrome, endothelial dysfunction, procoagulant state,

dyslipidemia, polycystic ovary syndrome, inflammatory diseases and proliferative diseases,




-14 As descri bed above, the conpounds of formula (1)
of the present invention can be wused as nedi canents
wof2064/6shest reat nent and/ or prevention of di seapEFEMMEM 2189
are nodul ated by PPARa and/or PPARy agoni sts.

Exanpl es of such di seases areldi abetes, particularly
non-insulin dependent diabetes nellitus, elevated
phifoeblymoasisetls depaedeandiabetes wielitesnd 5 chol est er ol

| evel s, atherosclerotic diseases, netabolic syndroneg,

endgg Q@dm@h tﬁé’ﬁlfvle'%ﬂ Rtes tH Emagpéﬁﬁgo@uaa@deﬁned above for the

dysti pi de c i ¢ ovary syndrone,
pm%&%@@@%%&%meg{s é}e R an BB S AT yhch are
nﬂﬁh@itedib)ﬁBBﬁRa afi@lok PPARy agranas @atfedrédexamples of such diseases are
dﬁgs gst aﬁsﬁ_ﬁzi gLﬁ%l?%fS mC r?pggﬁtélt d1a‘é3€e%meﬁ@us el%\?aqg'c?ﬁlogg ﬁ}essure
irAlredsed hpid apd colseasklevds, |aﬁpmsnbdﬁ1crﬂp&€waml@a@lgm’mdrv@e»

r
BB&I&%E}J&? 'El%sﬁﬁ‘ﬂ&mﬁ% gllocé a%ﬁﬁaltn('g %tgtgé%}gsg?ﬂ@%%% E@lg;éygﬁg g%%e ?‘}'&Qﬂome,
| rpfémmem dhoarnoad paplifersiivadiseasesaprefirably o ipeln gependent
A dies atEBntis. fsQfh teickheat FeAprianiRipding \we atfired Bbve.
non-insulin dependent diabetes nellltus is preferred.
The invention therefore also relates to pharmaceutica
conpositions conprising a conpound as defined above
and a pharmaceutically acceptable carrier and/or
adj uvant. 15 Further, the invention relates to
conpounds as defined above for use as therapeutic
active substances, particularly as therapeutic active
substances for the treatnment and/or prevention of
di seases whi ch are nodul ated by PPARa and/ or PPARy
agoni sts. Exanples of such diseases are diabetes,
particularly non-insulin dependent diabetes nellitus,
el evat ed bl ood pressure, increased |lipid and
chol esterol |evels, atherosclerotic diseases, 20
~metabolic syndronme, endothelial dysfunction,
procoagul ant state, dyslipidem a, polycystic ovary
syndrone, inflammatory di seases and proliferative
di seases, preferably non-insulin dependent diabetes
mellitus. In another enbodi nent, the invention rel ates
to a method for the treatnment and/or prevention of
di seases which are nodul ated by PPARy and/ or PPARy
agoni sts, which 25 nmethod conprises adm nistering a
conmpound of formula (I) to a human or ani mal .
Preferred exanpl es of such di seases are diabetes,
particularly non-insulin dependent diabetes nellitus,
el evated bl ood pressure, increased |lipid and
chol esterol |evels, atherosclerotic: diseases,
nmet abol i ¢ syndrone, endothelial dysfunction,
procoagul ant state, dyslipidem a, polycystic ovary
syndrone, inflammatory di seases and proliferative
di seases, 30 preferably for the treatnent and/or
prevention of non-insulin dependent diabetes nellitus.
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The invention further relates to the use of conpounds
as defined above for the treatnent and/or prevention

Yvoﬂmuﬂkéﬂﬁses whi ch are nodul ated by PPARa andd@temndii2180

agoni sts. Preferred exanpl es of such diseases are

di abetes, particularly non-i-igul i n dependent di abetes
mellitus, elevated bl ood pressure, increased |ipid and

ch Olrlﬁs:bﬁt]:(dunliewfeﬂoﬂnulfa 11) 35 batheméstiret by ite mitbedsgien below, by

b t o
the Pﬂé:?nooa s ﬁeﬁ%@ Sr Oe%?mpl%p gPI%]F% dﬁgﬂ 9%&?&5{21‘; A)L/ﬁq}lo ne(x)t\e; éeragu n
cosylrtdxn@ - the nfdnadrne&mpsxom rstspsa@eémawa tqmt EFTS@I@Fla]llEId\ﬂ@ the art.
Stgﬂtﬁ@%ﬁ%ﬁmlme%{%%/ &%éaﬁﬁ%aﬁ?&@g%ﬁwpared B methods

prefera

y non-j nsul | n dependent I
anglpgpis ot hempadhqds $&i8R PR Ws 8Y Wg?dﬁg HE %g}ern%(ences ated it the text

oﬂﬁﬂﬂ?@éﬁaﬁ'ﬁ)lésoﬂﬁfﬂn&ﬁgdﬂam fnake bREe preparation of
ne i caments for the treatnEnt and/ or prevention of

ases ich are PPAl nd P
Lo penRn i iirepn by DR L0 (bR ARe AL T AREe 1ana
cdﬂm;&hmtles anpdrit bchehar3) yambﬂ piepanetiancodéipetiol dmmdha@%de@scted in
i I I essure, increased lipid
Sca&éLh%Hﬁgégé?gﬁhﬁgﬁgﬁgggggierosclerotlc di seases,
met abol i ¢ syndrone,. endothelial dy sfunct|$ )
pr déasarpates ot casppeunds @) SIrmmlald i cemaoyngty and eorppayrds 10 in
scﬁé’rﬁg bQHB com'pﬂlflﬂ)&s@"@ltdolr])dn@tm@&aﬁ@% BE ofr thesizt | Ia\z’cfbrdmg to the

di seases, rably non-insulin di. ahe
fRbors é%cte@ ABEE O HER DY ae%%ws attho %o%%a%caﬁ% puze (8)-
aﬂﬁhbﬁﬁﬂcﬁb@&ﬁbe 2004/ 4 12 émaRCH ERRHORID b2 kB Mhula (IBby

Th Fﬂ? f
e dgg]il %ggn %I \%thsurgélag Wpaga); ontq&: hd ax}tﬁgg& it {i/*éi%t@rldeoﬁ'%éﬁc salts by
crgstalhpdtm with bytiatippegews nrsukbdse. %Iﬂdrcmﬁﬁ) étpéen’éaﬁih}ﬂ@ﬁmea (R)
orc@? ql M QRﬁalérQE—yF—lg&&flaﬁqhé’ 'bQHahe, q%?rﬁﬁé Q{hﬁﬁiﬁ&so%}ese:ﬁﬁ(ﬁ%n of the

rson mat e

anipodet bherecie ﬁhmr@at@graghiamth%l%mé citbesit ghira %ﬂ%ﬁg?‘ﬂéaof a chiral

clf¥ytnet hods 5 anal ogous to the methods given bel ow, by
met hods described in references cited in the text or
in the exanples, or by nmethods known in the art.
Honochi ral conpounds of forrmula (1) (conpounds 10 and
11 in schenme 1 and conpounds 6 and 7 in schene 3) can
be prepared according to the nethods depicted in
scheme 1 and 3 or by anal ogous nethods. 10 Racenates
of conpounds of formula (1) (conmpounds 9 and conpounds
10 in schene 2 and conpounds 9 and 11 in schene 4) .
can e. g. be synthesized according to the nethods
depicted in scheme 2 or 4 or by anal ogous methods. The
optically pure (S)-




enantioner can then be prepared fromracemates of
~ conpounds of fornmula (1) by nethods known in the art,
woeueHoas7ssepar ati on of the anti podes via di asPETEDOBNL2189
salts by 15 crystallization w ? optically pure am nes
such as e.g. (R or (9S-I -phehgz -ethylamine, (R or
(S%Plén:]ié papht hal en-| -yl - et hyl am ne, bruci ne, quinine,
gui nidine, or by separation of the antipodes by
speci fic chromat ographi ¢, net hods using either a chiral
adsorbens or a chiral uent. WD 2004/041275
PCT/ EP2003/ 012 %9 -1 SPhene 1 1 GhRT 0OR7 HN? OR O
" Cl +1--~Ja%AOO 1v2'3 5 R6 6{OH 8. RROH OR

Prot.~O 3 Prot R34ChR* :tot:/ O PR R O >3R
|"mo O OR 435 6 N( " RO RS Kb R6 R/ Il
RR dOe HOgt Prot. L OR  R3 R* R3R'ORHO
R6 O )

Prot.”

CH,).-0

R——</:£( "“_'"R—</:L(

10 . 11

R? R* R

Homochiral alpha-alkoxy-phenyl-propionic acid esters of formula 10 and free acids
of formula 11 can be prepared according to the method depicted in scheme 1 or by
analogous methods known in the art.

The well kno*'fvn chiral auxiliary 2 {(5)-4-benzyl-oxazolidin-2-one] is condensed with
an alkoxy-acetyl chloride 1 in the presence of a strong base like n-butyl lithium in an inert
solvent like tetrahydrofuran at temperatures around —78 C to produce building block 3

(step a). The latter is then treated according to literature precedence [Tetrahedron
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78 S RERERERE O--</NCHZ)n OOR 9 /NCHz)n O OH
RLpl Rz RBRRA OR-~R-\0Ol R R3. R< OR 10 11

woObkloamefrs al  al pha- al koxy- phenyl - propi oni ¢ aci gcEst®0F012189 -

of forrmula 10 and free acids of fornula 11 can be
prepared according to the netlBod depicted in schene 1

or by 5 anal ogous nethods known in the art. The well
AgmowptrieHOP Al 18ubdbB1136%] ith dibutylboron-triflate and a tertiary amine like

m[ee )anﬁnpﬁnaaebro%ﬁzmhhgiomeger@@%e é&r&ﬁ@ﬁcﬁﬂs 86 oM drld]at@vhich is
qg ox -acetyl chlorid a QH%E e of a str ng

558 evﬁhk@aﬁeémw tFWﬁ’iaHﬁFﬁ Wﬁa d 4 (Regpyrenps pyiRaed in
scheheahy Oy @felta 1@&0&1&1@1@5 8 4eels). B thebchlddlGrd@udios, one of all four

buil d
o BB EE T BrAT TS (Gl isosgantly of indididtVihou
riforetis gdoe fiwith r\i@eﬁ&@ﬂlﬂﬁﬁhﬁﬂﬁ pl@ﬁ'ﬂ'lePmﬁﬁifcﬂitﬁlsgsre cob8erted into

p%%&%%}e&%’ﬁ? ¥1f1 reg'?’t%;’ eﬁ?&?c% e}%cgrﬁgassmv 1P c?(refully controlled

ertiar
esmruf@xmmoamsmg crrrly 8 rrr,rmrrml ofretsivh e alikely 1 glepleolatean thpecorresponding

alr%ggdci; ?i@ﬁg:?'t ngbs?!eﬂﬂts?igt@ te?ltéag %\'ﬁﬁiﬁgﬁ]l{)g émx%@ﬁ%&ﬁ ufu¥es ranging
a repar.e
frgm -g0, {1 tp faermy tﬁmpgnﬁg giEE asiey CP‘@EBP’E“S%% St‘fii’ UWBVG{E&%&%I the
bc(rﬁ?lﬁﬂiﬂd}@xyl drotip ﬁS@w&b&QEdM@d@@ﬁtﬂﬂé €. @RfebilsAdde if Gy prosence of
ereo IS str.on regom nat|
S e R S L R
sohrenhlikeetsifleotodcetid dvid hetfoy dicblopaskthaoapetwSemnt LS 08C to yield

L%h cte%oprfntég{)fceo cﬂltn%s 72&?%&1@ ehﬂh él‘-%%\a Sﬁhgp}%@ctﬁl group, €. g.

U ence ag care
2 bcmflrg;bu@day standerd fecrnrdedyon gu:slit i icdmidyogenaiion ﬁrﬁng hydrogenand a

ca‘%ﬁ‘lg&’ ﬁﬁe Bzillaﬁﬂlrﬁlokﬁ 'umﬁl’ aRRehAknko aﬁ&‘@o&%&hﬁﬁ@ﬁﬂéj&@ﬂm etherate
as_sol ven in solvents |ike teﬁéaﬁvgégfuran

ing soliep kiiFredighl Offéﬁﬁbwﬁh%%mrr%ﬁ?fgp%wﬁ 8
of t‘ﬁ@ %Hréﬁm@ h@ndlﬁ cHhpeu LGt step @NERE BEtRr 6f ﬂ-&ttﬁﬂe @éa;:tmn steps

renD I|c drox
ﬁea&e{lﬁ*@c 14 Prbcai et pyr i e ppg fortht 1
smﬁﬁsme rﬁﬁovﬂ olf.ﬂlkmb@nad:ufc lii}rddok)kﬁnbm)m ard & bbhaybpicdectinggroup,
tic aci i ke tri t]
ri;bg)‘s pging g a’dIulP o, c&larcP ?Fﬁﬁ%g élj(l: gl}e 42 e%(t:llcédgf % q[hke oxalic |
acdd mﬁobmorsdtldeah@hbletamame@tﬂr@ #ndné 001 teropgrp tsirg and a hydrogen

Pﬂﬁﬁﬁggﬁﬁp ol conpounds 7 (step d); iii) ensuing
renpov e protecting group, e. g. 15 a benzyl
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carried out in a solvent like toluene, dichloromethane or tetrahydrofuran at ambient
temperature. Alternatively, if R” represents a halide, mesylate or tosylate moiety, the aryl-
oxazole compounds 9 can be reacted with phenols 8 in solvents like N,N-
dimethylformamide, acetonitrile, acetone or methyl-ethyl ketone in the presence of a weak
base like cesium or potassium carbonate at a temperature ranging from room temperature
t0 140°C, preferably around 50'C, to yield ether compounds 10 (step f). Those can
optionally be hydrolyzed according to standard procedures, e. g. by treatment u:ith an
alkali hydroxide like LIOH or NaOH in a polar solvent mixture like
tetrahydrofuran/ethanol/water leading to carboxylic acids 11 (step g). If carefully

controlled reaction conditions are applied as detailed in the experimental part, hardly any

racemisation occurs during this reaction sequence. The optical purity of compounds 10
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Aldehydes 1 {prepared as outlined in schemes 5-11) can be reacted with a Wittig salt
2 such as (1,2-diethoxy-2-oxoethyl)triphenyl phosphonium chloride or (1,2-dimethoxy-2-
oxoethyl)triphenyl phosphonium bromide in solvents like isopropanol, dichloremethane,
~ ortetrahydrofuran, or mixtures thereof in the presence of a base like potassium carbonate,
| 10 1,8-diezébicyclo[5.4.0]undec-7-ene (DBU) or 1,1,3,3-tetremethyl-guanidine, preferably
between 0'C and the reflux temperature of the solvents, giving acrylic esters 3 as E and/or Z

isomers (step a). Hydrogenation of cinnamic esters 3 using palladium on charcoal as
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methanol, ethanol, tetrahydrofuran, acetic acid, dichloromethane and mixtures thereof,

affords racemic esters 7, provided that the protecting group can be cleaved reductively

(step e).

Alternatively, aldehydes 1 are reacted with the enolate of alkoxy-acetic acid esters 4
{preferably the lithium-enolate, prepared at —78 C by treatment of 4 with a strong, non-
nucleophilic base like lithium diisopropylamide in an inert solvent like tetrahydrofuran),
preferably at temperatures around —78°C, in solvents like tetrahydrofuran, giving the aldol
product 5 as a mixture of diasteromers (step b). Removal of the benzylic hydroxy group as
described above for the conversion of compounds 6 to compounds 7 in scheme 1 yields
racemic esters 6 (step d); ensuing removal of the protecting group, e. g. a benzyl group, can
then be performed by standard technology as described for the conversion of compounds
7 to compounds 8 in scheme 1 to give phenolic compounds 7 (step g). Catalytic '
hydrogenation can also be used to convert in one step benzyl protected hydroxy
compounds 5 into phenolic compounds 7 (step f) as described for the conversion of
compounds 6 to compounds 8 in scheme 1. The cleavage of the protective function can
also be performed before the removal of the benzylic hydroxy group; in such a case, similar
reaction conditions can be chosen for the removal of the benzylic hydroxy group as just

described for the transformation of compounds 5.

As an ailternative method, compounds 5 can be treated with catalytic amounts of an
acid like para toluene sulfonic acid in a solvent like benzene or toluene, preferably under
conditions allowing the removal of the water formed (e. g. with a Dean Stark trap or in the
presence of molecular sieves) at temperatures between room temperature and the reflux

temperature of the solvents to yield cinnamic esters 3 (step c).

The transformation of phenolic intermediates 7 into esters 9 and / or acids 10 can be
performed in perfect analogy as described for homochiral phenolic intermediates 8 in

scheme 1 (steps hand i).
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Homochiral alpha-alkoxy-phenyl-propionic acid esters of formula 6 and free acids
of formula 7 can also be prepared according to a linear synthetic sequence depicted in
5 scheme 3. Thus, reaction types already described in scheme 1 are used in a different order
beginning with the condensation of alkyl-oxazole synthons 1 {prepared as outlined in
schemes 12 and 13) with phenols 2 (prepared as outlined in schemes 5-11) affording ether
compounds 3 bearing an aldehyde moiety (step a). In case R® R*, R’ or R® contain a

functional group, which might not be compatible with the following reaction steps, e.g. 2
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Optionally, ester compounds 6 can be hydrolysed to acids 7 (step f). The optical
10 purity of compounds 6 and 7 can be determined by chiral HPLC or by EI—I-NI»&_R-
spectroscopy in the presence of a chiral solvent like 1-(9-anthryl)-2,2,2-triflucro-ethanol
“and has been found to be higher than 95% in all cases exemplified.
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Alkyl-oxazole compounds 2 (prepared as outlined in schemes 12 and 13) are
condensed with phenols 1 or aidehydes 6 (prepare& as outlined in schemes 5-11) in perfect
5 analogy as described for homochiral phenolic intermediates 8 and alkyl-oxazole
compounds 9 in scheme 1; thus ether compounds 3 or aldehydes 5 are obtained (step a).
The former are then subjected to bromomethylation, e. g. by treatment with trioxane and
HBr, preferably 62% aq. HBr, in an inert solvent, preferably dichloromethane, preferably
at 0'C, giving a highly reactive, often quite unstable electrophile 4 (step b). The electrophile
10 41is suitable to alkylate an enolate of alkoxy-acétic acid esters 7 (R® = lower alkyl),
preferably the lithium-enolate, prepared at —78 C by treatment of 7 with a strong, non-
nucleophilic base like lithium diisopropylamide in an inert solvent like tetrahydrofuran, to

give esters 9 (step d). To increase the i:ea_ctivi’ty of the enolate nucleophile, the reaction is
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preferably performed in the presence of a cosolvent like hexarmethylphosphoramide

(HMPA) or 1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinone (DMPU).

Alternatively, aldehyde compounds 5, which are also available from ether
intermediates 3 by Vilsmeier formylation or through formylation with dichloromethyl
methyl ether in the presence of titanium tetrachloride, preferably in dichloromethane at
temperatures between —78 C and the reflux temperature of the solvent (step c), are reacted
with an enolate of alkoxy-acetic acid esters 7 as described for the analogous reaction of
compounds 1 and compounds 4 in scheme 2 giving the aldol products 8 as a mixture of
diasteromers (step ¢). Removal of the benzylic hydroxy group in compounds 8 leads to
racemic esters 9 (step f), as described for the analogous reactions in scheme 1, 2 and 3,

respectively.

Alternatively, aldehydes 5 can be reacted with a Wittig salt as described for the
conversion of compounds 1 to compounds 3 in scheme 2 giving acrylic esters 10 as E
and/or Z isomers (step g). Hydrogenation of acrylic esters 10 as described for the
analogous reaction in scheme 2 leads to compounds 9 (step h). Hydrolysis of racernic ester
compounds 9 can be performed in perfect analogy as described for homochiral

compounds 10 in scheme 1 leading to carboxylic acids 11 {step 1).

Aldehydeé 4 (scheme 1), aldehydes 1 (scheme 2), aldehydes 2 (scheme 3), and
aldehydes 6 {scheme 4) are known or can be synthesized by methods known in the art.

Examples for possible syntheses of these key intermediates are given in schemes 5-11.
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Known phenols 1 can be transformed into aldehydes 3 either by known formylation

reactions such as e. g. the Vilsmeier formylation, by treatment with hexamethylene




9 R5 67 YHO R~CH)~-pCR6 e 01 ~R2 R3 R ORY
8h RSRE59e 0:( R3ROR7T 10 R5 R6 O (CH2n O

wo QodsBh12R2 R3 R ORr 11 Al kyl - oxazol e conpoundscT2EP2003/012189
(prepared as outlined in schenes 12 and 13) are
condensed with phenols 1 or -@Pdehydes 6 (prepared as
outlined in schenes 5-11) in perfect 5 anal ogy as .
tettemind Wty hodicliondithng &l £ phEvorsensen sl o &, prefgsaply, with

9 ¢t Ba$ BheeRuAteniRtSuR R gifluoroacetic
trEﬂU%yéacg@gch Orsggf{gggt%@g%g 5 g{rle g i ned St% e) ftu ”?m
arﬁcbmé»ﬁf ferraylatingnvighugic fféaetb ¢t %&21@%‘ Rt Rr of tifan
tebrﬁcﬁlbﬁ@é R&EraBlytif dtcﬂo@%ﬂ%aﬂ:ﬂﬁ texH?Er,attnEséfeewedml—y 8 2amd the reflux

O ven rerer

5 tem;gﬁ:}t&;&cﬁfég%sgﬂvgnt %Feé)fa ’ra};\tBT Vg? aotwe s‘%% [}ﬂ'ocedure Iﬁllgghh Fe used:
inteAitkiiveof Dhdegenquirh éntu m]setpdyh poatlemterg;bhm;eeale\? pgqr@@r or N-iodo-

l T
Lbc)ﬁlallllgf e, g fgegnlte{(l%ﬁgﬁlle%f ch &eétrldtgd §M'E&r?cqcfd atrRist@irgﬁ’}Jd%f% N

oXy-dace I"ower
pedfdeybly at qgmblfeaﬂatmlpyralﬂhe, fpllowied i eemtaéh@m’%lreéﬁ?&rﬂéa rglizegby
trgatg'}/en“. {Aﬁﬂtaﬁ%ﬂﬁ ﬂthnz %atclé‘nﬁlﬁtnr Qlﬂglhtl'ﬁgﬁr prufetislo Ehﬂehip@ratures
o e I soprQ {né, tnnfan RIS reaU Y8 Pfikce NN-
0 erioed 7RG any averchingrihe feprltigy vl Lovish G TAPE D
dlrﬁ&hﬁ%a&ﬁl@e Bﬁﬁ%hﬁﬂ %ﬁdihé;@t@@ blaatie). mﬂehmwhigJ acarbonylation
the reaction,ls
.reﬁt‘cgcp%f:adblpeyus&@ F‘Fé}lﬁ@g HEG 9 tﬁ% orm 5%38 $h &%ﬁl‘% byzfée of
sddik i’@ﬁnaﬂéﬁi1k(yﬂlgﬂm$}phm}ﬂ1med @alla(dHMﬁ,(AIj) &ehloride and CO gas in a solvent
h{lub%lﬂ%cfm & formamge,%rgfg}agwqgn?pc%ﬁﬂ:‘r’@s P dMigdbaone

15- Scheme 6

H : 6 6
o] . R R
o) O o Br
o 2 .
's) 7 b c
—_— P —— HO o— HO o
4 —_
1 256 a HO = 5
R 3 HO
0
0 d
RB
0
HO o

4-Hydroxy~benzoﬁ1ran 5 (R°=H) [Syntbetic Communications (1986), 16(13), 1635-
1640; Helvetica Chimica Acta (1933), 16, 121-129] and 4-hydroxy-benzothiophene 9
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transformations described in scheme 5, benzothiophenes 9 can finally be converted into

formylated benzothiophene intermediates 10 (step g).
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2-Hydroxy-3-methoxy-benzaldehyde 1, optionally substituted with bromine in
position 5, can be transformed into benzo[b]thiophen-7-ol 6 or 5-bromo-
benzo{b]thiophen-7-ol 6. This sequence can be carried outin analogy to the method
described in J. Chem. Soc., Perkin Trans. 1 1983(12), 2973-7 for the transformation of 2-
hydroxy-3;methoxy-benzaldehyde into benzo[b]thiophen-7-ol. It involves the following
steps: treatment with N,N-dimethylthiocarbamoyl chloride in a solvent like
tetrahydrofuran in the presence of an aqueous base like potassium hydroxide in water or
in the presence of an organic base like diisopropyl-ethyl-amine, preferably at temperatures
between 0°C and room temperature, generates thionocarbamates 2 {step a); thermal
rearrangement of compounds 2 without solvent or preferably in an inest solvent like
diphenyl ether at temperatures between 200°C and 280°C leads to arylthiocarbamates 3
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1-Hydroxy-4-formyl-naphthalene 1 and 2,3-annelated phenols 2 with a ring size of
5, 6 and 7 are commercially available or known [see . Am. Chem. Soc. (1988), 110(19),
5 6471-6480; U.S. (2000} 6121397; PCT Int. Appl. (1999) WQO9%/10339]. Similar to the
transformations described in scheme 5, 2,3-annelated phenols 2 can be converted into

formylated 2,3-annelated phenols 3 {step a).

3-Bromo-1-hydroxy-naphthalene 5, an intermediate carrying a functionality, which
~ allows synthetic modifications at a later stage, can be prepared from 3-nitro-1-methoxy-
10 naphthalene 4 [Monatsh. Chem. (1992), 123(6-7), 637-645] by well established
procedures, i. e. reduction of the nitro function, e. g. by hydrogenation in the presence of a

palladium catalyst, followed by diazotisation, Sandmeyer reaction and cleavage of the
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f%ﬁgﬁg hi ophene- carboxylic acids 5 (step d);

ecar boxylation, e. g. in quinoline in the presence of
copper bronze at tempergtures between 200C and 240C
fol'&wed by cl eavage of tfe nethyl ether fumction, e.
gousohydrobrom c agiddn
aci g at réflux, t yi €] dsbio
}ophen-7-0ls & (step.€). Simla
Bt ansf or mati ons described in Scheme 5, Br .
benzo[ b] t hi ophen-7-0ls 6 @an finally be copvetted into
fornyl ated benzo[ b]t hi ophen-7-0l internediates 7
(step f). 7-Hydroxy-benzofuran is known [J. Med. Chem
(1987), 30(1), 62-7] and comercially available. In a
sequence simlar to that described above, the 5-brono
15 anal ogue can be prepared from
2- hydr oxy- 3- met hoxy- benzal dehyde 1 by reaction wth
ethyl chloro-actetate in a sobvensy!li ke "
N, N5 di pgt hyl formami de in the prEsence of a base Idg’ke
pot assi um car bonate at tenperath

baKyl 3t i on —as—descri bed dboye and ersubng el
cl eqvage, Jpreferably mﬁthfﬁyridineohydrochIoBide at
t enper at & es around 200C, then_leads to 5 20 &
brono47- hydr oxy- benzofuran 9 (§tep.h). Simlar to the
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schene 5, 5-brono-7-hydroxy-benzofuran 9 can finally
be converted into fornylated 5-
wolmwemaizishydr oxy- benzof uran internedi ate 10 (BIEPPIOY3/013189
WD 2004/ 041275 PCT/ EP2003/ 012189 -29- Schene 8 H, O
HOHO2) 1-3 \ \ CH2)13 31 CH23 Op OHO
HO b, ¢, d1\\ O N Brl/ I(-1| .
O cﬁrcgn@—npf:thoxy@p@p C%EI‘EC’EP‘I%E@%;{?”!]_&D@Ela‘ed%ﬂ’l}f Fong)H-pyran ring
islikhown [CaBr]. Bhem8(1982)/6(16), Bb93WB]. Cleavage of the methoxy ether function
with pyridine hydrochloride at temperatures around 200°C leads to 3-bromo-phenol 2
(step a). Similar to the transformations described in scheme 5, compound 2 can be

5 converted into intermediate 3 (step b).

The isomeric building block can be obtained as follows: Carboxylic acid 4 [U.S.
(1999}, US 3856529 A] can be brominated to give the 3-bromo derivative 5 (step c), which
can be transformed into phenol 6 by a sequence analogous to that described for the
transformation of compounds § into compounds 9 in scheme 8 (steps d, e, f). Similar to

10 the transformations described in scheme 5, phenol 6 can be converted into intermediate 7

(step g).
Scheme 10
Br Re ’ R

O — 0 e O

H/Prot.” H/Prot.” - HProt.” o

3-Bromo-phenols 1 {(intermediates 6, schérne 7, intermediates 9, scheme 7,

15 intermediates 5, scheme 8, intermediates 9, scheme 8, as well as intermediates 2 and 6,
scheme 9), optionally carrying a protective function, can be converted into analogous
phenols 2 carrying variable substituents R® by first transforming the bromo-compound
into the corresponding aryl-lithium derivative {e. g. by using an alkyl lithium reagent in a
solvent like tetrahydrofuran, preferably at a temperature around —-78°C) and then

20  quenching the latter with a variety of electrophiles using methods well known in the art
(step a). For the synthesis of phenols (RS=OH), the aryl lithium compounds are reacted
with trimethyl-borate at temperatures between —78°C and the reflux temperature of

| tetrahydrofuran, followed by oxidation, e. g. with N-methyl morpholine N-oxide or H;0;
/ NaOH, preferably at the reflux temperature of tetrahydrofuran [compare Synlett

25 1995(09), 931-932]. These phenols 2 with R® equal OH can then be transformed into the
corresponding ether compounds by well known methods. Similar to the reaction sequence
described in scheme 5, phenolic compounds 2 can finally be converted into phenolic

aldehyde intermediates 3 (step b).
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Alternatively, compounds 4 may be obtained from phenols 2 by transformations as

15 described in scheme 5 (step d).
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conmpound 1 characterized by an annel at ed

di hydro-2H-pyran ring is kmo#r [Can. J. Chem (1982),
60(16), 2093-8]. d eavage of the nethoxy ether
S¢hemeti2on with pyridine hydrochl oride at tenperatures
around 200C | eads to 3-brono-phenol 2 (step a).
Simlar toHhhe rransforngations d@scribed in scheme 5,
A ound, 2 cahibe 5 converted i1nt+ nternedi ate 3
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as fol lows: Carboxylic acid 4 [U% "R(1999), US
5856529 A] can be brom nated to give the 3-brono
defivative 5 (step c), which car® be transforned into
phenol 6 by a sequence anal ogous to that described for
the transformation of compounds 8 into conpounds 9 in
schene 8 (steps d, e, f). Sinilarntotj.o t he
transformati ons described in sche 5, phenol 6 can be
converted into internediate 7
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Aldehydes 1 (scheme 12) are commercially available or known. They are condensed
with diketo-monoximes 2 according to literature precedence (Chem. Ber. (1915), 48, 897)
in the presence of a strong acid, typically HCI, in a polar solvent like AcOH to yield the
oxazole-N-oxides 3 (step a). Subsequent treatment with POCl; in dichloromethane under
reflux provides the corresponding primary chlorides 4 (Chem. Pharm. Bull. (1971), 19,
2050; step b). We have surprisingly found, that this method works also with alkyl-oxazole

N-oxides. However, if R' in 1 contains a hydrogen atom alpha to the carbonyl group, the
reaction proceeds in a regio-unselective manner, and the isomers have to be separated by
chromatography, optionally after the next step. These intermediates are either used as
such, transformed according to well established methods into the corresponding alcohols
or activated alcohols like mesylates or tosylates, or into the bromides or iodides, or finally
further elaborated via SNZ-reaction with NaCN to give, via nitrils 5 (step ¢), exhaustive
hydrolysis (step d) and reduction (step ), e. g. with borane in tetrahydrofuran, the
building blocks 7.

1]

4-Chloromethyl-2-alkyl-oxazoles 4 with R? equal hydrogen are preferably prepared
from the corresponding alkyl carboxamides and 1,3-dichloroacetone as described e. g. 1n
Bioorg. Med. Chem. Lett. (2000), 10(17), 2041-2044.
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N-Acyl-glycine esters 1 (scheme 13) are either commercially available, known, or can
be prepared by standard operations of N-acylation. Mono-allylated esters 2 can easily be
obtained by double déprotonation of 1 with a strong, non-nucleophilic base like LIHMDS
in an aprotic solvent like tetrahydrofuran, typically at —78 C, followed by treatment with
allyl bromide, to produce selectively the C-alkylated products 2 (step a). Standard
hydrolysis generates intermediate acids 3 (step b), which are then transformed, following
well established literature precedence (J. Med. Chem. (1996}, 39, 3897), into cofnpounds 4
(step ¢). Ring-closure to the oxazole using trifluoro-acetic acid and trifluoro-acetic
anhydride or Burgess-reagent (methyl-N-triethylammoniosulfonyl-carbamate) generates

key intermediates 5 (step d), which, finally, are elaborated via hydroboration to the target
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Radiolisand BRinding Assay

PPARG« receptor binding was assayed in TKE10 {10 mM Tris-HCI, pH 8, 50 mM
KCl, 2mM EDTA, 0.1mg/ml fatty acid free BSA and 10 mM DTT). For each 96 well 2.4 ug
equivalent of GST-PPARa-LBD fusion protein and radioligand, e.g. 40000 dpm 2(8)-(2-
benzoyl-phenylamino)-3-{4-[1,1-ditritio-2-( 5-methyl-2-phenyl-oxazol-4-yl)-ethoxy]-
phenyl}-propionic acid, were incubated in 100 ul volume at RT for 2 hrs. Bound ligand
was removed from unbound ligand by solid phase separation using MultiScreen plates

(Millipore) filled with 80 ul of $G25 according to the manufacturer’s recommendations.

PPARY receptor binding was assayed in TKE50 (50mM Tris-HCl, pH 8, 50 mM KCl,
2mM EDTA, 0.1 mg/ml fatty acid-free BSA and 10 mM DTT). For each 96 well reaction an
140 ng equivalent of GST-PPARY-LBD fusion protein was bound to 10 ug SPA beads

* (PharmaciaAmersham) in a final volume of 50 ul by shaking. The resulting sturry was

incubated for 1h at RT and centrifuged for 2 min at 1300g. The supernatant containing
unbound protein was removed and the serrﬁdry pellet containig the recptor-coated beads
was resolved in 50 ul of TKE. For radioligand binding e.g. 10000 dpm 2(S)-(2 -benzoyl-
phenylammo) -3-{4-[1,1-ditritio-2-(5-methyl-2-phenyl- oxazol-4-yl)-ethoxy]-phenyl}-
propionic acid in 50 ul were added, the reaction Incubated at RT for 1h and scintillation
proximity counting performed. All binding assays were performed in 96 well plates and the

amount of bound ligand measured on a Packard TopCount using OptiPlates (Packard).
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Baby hamster kidney cells (BHK21 ATCC CCL10) were grown in DMEM medium
containing 10% FBS at 37°C in a 95%02:5%CO; atmosphere. Cells were seeded in 6 well
plates at a density of 10° Cells/well and then batch-transfected with either the pFA-PPARY-
LBD or pFA-PPARC-LBD expression plasmids plus a reporter plasmid and an expression
plasmid encoding the secretable form of alkaline phosphatase (SEAP) as a normalization
control. Transfection was accomplished with the Fugene 6 reagent (Roche Molecular
Biochemicals) according to the suggested protocol. Six hours following transfection, the
cells were harvested by trypsinization and seeded in 96 well plates at a density of 10*
cells/well. After 24 hours to allow attachment of cells, the medium was removed and
replaced with 100 ul of phenol red-free medium containing the test substances or control
ligands (final DMSO concentration: 0.1%). Following incubation of the cells for 24 hours
with substances, 50 ul of the supernatant was recovered and analyzed for SEAP activity
(Roche Molecular Biochemicals). The remainder of the supernatant was discarded, 50 ul
PBS was added per well followed by one volume of Luciferase Constant-Light Reagent
(Roche Molecular Biochemicals) to lyse the cells and initiate the luciferase reaction.
TLuminescence for both SEAP and luciferase was measured in a Packard TopCount.
Luciferase activity was normalized to the SEAP control and transcriptional activation in
the presence of a test substance was expressed as fold-activation over cells incubated in the
absence of the substance. EC50 values were calculated using the XLfit program (ID
Business Solutions Ltd. UK).

The the free acids of the compounds of the present invention (R? is hydrogen})
 exhibit ICy values of 0.1 nM to 50 UM, preferably 1 nM to 10 uM for PPARc and PPARY.
The compounds further exhibit ECsp values of 0.1 nM to 50 uM, preferably 1 nM to 10 pM
for PPAR ctand PPARY. Compounds, in which R® is not hydrogen are converted in vivo to
compounds in which R® is hydrogen. The following table shows measured values for some
selected compounds of the present invention and for a compound already known in the
art (e.g.: Rosiglitazone, Drugs 1999, Vol 57(6}), 21-930).
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Usual stabilizers, preservatives, wetting and emulsifying agents, consistency-

. . . f
improving agents, flavour-improving agents, salts for varying the osmotic pressure, buffer
substances, solubilizers, colorants and masking agents and antioxidants come into

30 consideration as pharmaceutical adjuvants.

The dosage of the compounds of formula (I) can vary within wide limits depending
on the disease to be controlled, the age and the individual condition of the patie:nt and the
mode of administration, and will, of course, be fitted to the individual requirements in
each particular case. For adult patients a-daily dosage of about 1 mg to about 1000 mg,

35 especially about 1 mg to about 100 mg, comes into consideration. Depending on the

dosage it is convenient to administer the daily dosage in several dosage units.
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Compounds, in which R8 is not hydrogen are converted
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sel ect ed conmpounds of the present invention and for a
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2004/ 041275 PCT/ EP2003/ 012189 -38 PPARa PPARy PPARct

PPARy [1C50 | C50 EC50 EC50 Exanple 1 53 nnol /1 153

nmol /1 35 nnol /1 237 nnol /I Exanple 8 not determ ned
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-39 The conpounds of formula (1) and their

phar maceutically acceptable salts and esters can be
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pharmaceutical preparations for enteral, parentera

or topical admnistration. FH8y can be adni ni stered,
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but also organic <carrier materials. Thus, for
exanpl e, lactose, corn starch or derivatives thereof,
talc, stearic 15 acid or its salts can be used as .
Eambleer materials for tablets, coated tablets, dragees
and hard gel atine capsules. Suitable carrier materials

t | , f | e,
35/ e g'adg‘l,“% 199’&?& %S’C?Jaeﬁd sg:n ?églnipdeand liquid -
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r.. 40Ul yols. Suitable carrier materials for
ﬁ%p*%%f@?+p eparations are glycerides, sem -synthetic

and synthetic glycerides, hydrogenated oils, 25
liquid waxes, liquid paraffins, liquid fatty al cohol s,
sterols, polyethylene glycols and cellul ose

Ses kM ABLMES- Histealed8l-BbintthZles:szolpr eser vat i ves, wetting
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flavour-jnprovin ents. ;sal ks i the-115 1) was
L T T e
eRbavalrihsoand of@skihgnagericd dmpjﬂwqﬂb;@.aﬁml &fR (139 m.mo ).
s ?ea%gor? Pn%hgee&%trkﬁ&eé%vgt}ﬁéﬂf%ﬁﬁ Wit drCd en@blidbedat dully pouring
onto crashed ice / 3N NaOH. Separation of the layers, additional extraction of the aqueous

phase with CH,Cly, drying of the combined organic phase over sodium sulfate,

evaporation of the solvents, and, finally, flash chromatography (SiO2,
hexane/AcOEt=85/15) yielded 16.29 g of the title compound as white crystals 01i mp. 41-

44°,

MS; 188.3 (M+H)".
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The dosage of the conpounds of fornula (1) can vary
wthin wwide limts depending on the disease to be

Wofiﬁdﬁoﬁﬂﬁ'ked' the age and the individual condip¢oBr@bzorise
t

e patient and the node of administration, and wll,
of course, be fitted to the i4¥di vi dual requirenents in
each particular case. For adult patients a daily
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WRIRTPhSGer FRBNQYbAtHRS nedeB! = ethyl acetate, 9-BBN

= 9-borabi cycl o[ 3. 3. I ] nonane, nBu2BOTf = di butyl boron
1\%“ fl s\te +DBAD = di-tert-butyl azodicarboxylate, DBU =

5:g7%p AYQbi cycl o[ 5. 4. 0] undec-7- 5 ene, DEAD = di et hyl
azodi car boxyl ate, DI AD = dii sopropyl azodi carboxyl at e,
DVPU = :
1, 3-dimethyl -3, 4,5, 6-tetrahydro-2(1H)-pyri m di none,
FpAkRLA, —HHzB}’éllw .acBfeacid equivalents, h =

) ormance liquid
chr omat ography, LDA = |[|ithiumdiisopropylamde,.mn.,=
141 8,51 29 2boPOPER T s e PR ST SRy BREP| e regenitine (720
r&ﬁfgl’)w @[s?&lb'é’cﬁﬁi 1|17© n?ﬂ@]ﬂéﬁatfr:&]él and &Eit_edBwlﬁtjnIS-eq. of NaOH-pellets
-di - Qxazo - 0Xi de . . v
b oS W e A L PR e
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ask,.was cool.e Wwn :
AT R R N LR ot
(strongly exothermc).
MS: 196.1 (M-H}.

e] 2-(2-tert-Butyl-5-methyl-oxazol-4-yl)-ethanol

13.77 g of the above prepared {2-tert-butyl-5-methyl-oxazol-4-yl)-acetic acid (69.8 mmol)
was dissolved in 460 ml of abs. THF and treated at 0°C with 174.5 m! of 1M BH; THF (2.5
eq..). The reaction mixture was then kept over night at ambient temperature. Careful
quenching with ice, twofold extraction with AcOEt, washing with water, drying over
sodium sulfate, and evaporation of the solvents left a crude product which was refluxed for
60 Min. in MeOH to liberate quantitatively the free alcohol. Removing of the solvent and
flash chromatography (510, AcOEt) delivered finally 9.23 g of the title compound as

colorless oil.

MS: 183.3 (M)". B )

f] 4-12-( 2-tert-Butvl-5-methyl-oxazol-4-vi)-ethoxy! -naphthalene-1-carbaldehvde
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After one additional h, 100 ml of EtOEt was added;
however, the product didn't crystallize. Therefore,

Wog(g)lr‘![%gﬁ%/ents were renoved by evaporati on anddinerbisidieiso

ou_hd thereby obtained as yellow sh oil (30 g,
contam nated with AcOH) used4ds such for the next
step. MsS: 170.3 (MtH) +. 20 b]
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4 e trtle cohpound as ite crystals of
183-57%4@lec.30 MS: 188.3 (M+H) +. WD 2004/ o412¥5 ™
PCT/ EP2003/ 012189 -42 c]

MZ36£85 (vBuLY! - 5- met hvl - oxazol -4-vl)-acetonitrile To
5.72 g of I\gCN (116.8 mmol ), dissolved in 77 m of

DMSO, was slowly added via dropping f
t he above prepared ppi ng funnel 14.14 g of

2-tert-butyl -4-chl oronet hyl -5-net hyl - oxazol 7
9L Babrd Gl B B B TS Bt ARy
St e]%nfalt— -&af s (o |

: . reaction mxture was then
poured onto crashed ice/, Ac

et (- fpeneil rethelpp e UaroT bR R D PA TR RS disolved
Lgl:ﬁggﬁ{g féxlgggghg%s(ﬂ»hi&ﬁgﬁ 8 n\}\lﬁﬁ gbﬁ 0, Cl3ind Sregtedfwithib 149 ml of
AT rgas | bhed bATEREI TR SRR L8 STRHpIg Y (R0 i of 1
s‘%%ut{oga'ih @]’I—}.{z({lil) tayll eholb@tiimé fooxmzon aucmd)m@@meg% fogdip Min. at -78°

: e : . .
o e PGy P TREI R PR A8 ign of 00 ot hovepripecgE o
mﬁwlwﬁmﬁlsmhmd—mhemmmap@@}@lvwmﬂﬁwgﬁZO- tothal) in
rtnli &f a}b%chzél?wgs F&uly Qh d B ERIR fBinnel and the mixture kept for 30 Min.
at -78° and for additional 30 Min. at 0° . Pouring onto crashed ice / NH.CL twofold

extraction with AcOEt, washing with water, drying over magnesium sulfate, and

evaporation of the solvents, followed by flash chromatography (silica gel,
hexane/AcOEt=1/1) left finally 0.268 g of the title compound as white foam,

MS: 601.4 (M+H)".

h) (S)-4-Benzyl-3-((8)-3-14-[2-( 2-tert-butyl-5-methyl-oxazol-4-vl)-ethoxyl -naphthalen-
1-v1}-2-ethoxy-propionyl)-oxazolidin-2-one

0.267 g of the above prepared ‘(S)—4—benzyl-3~((25,3R)-3-{4-[2-(Z—tert—butyl-S—methyl—

oxazol-4-y1)-ethoxy]-naphthalen-1-yl} —2—ethoxy—3—hydroxy—propionyl)—oxazoﬁdin—Z—one
(0.444 mmol) was dissolved in 1.4 ] of trifluoroacetic acid, treated at 0° with 0.353 ml of
triethylsilane (5 eq.) and then kept for 4 h at 0°, when TLC indicated the disappearance of

starting material. The reaction mixture was then poured onto crashed
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(14.8 g). Hydrolysis was allowed to proceed over night
at 65C. Pouring onto crashed 15 ice/ HC1, twofold

wo Solfodbion with AcCEt, washing with water, dfimeoos/@risy

sodi um sul fat e, follomed by evaporation of t he
solvents, yielded 13.77 g of-4he title acid as waxy
solid. Ms 196.1 (MH-. el 2

1cc(/&cb@f/‘N aBltcy), t}§ d@ﬁi&y&%ﬁéd‘ Hitl Whtee(ianohg. PBag3 8% Arigd over
of

e
e Sy POSCRPTC B A Femat e le ' Voo, &
heXERE/ A cOWBSS5eH 59 Sleliveedd] 0.78 7AB6f tht tidé cabpourifHE véhig format ed
at OCwith 174.5 m of 1M BH3THF (2.5 eq.). The
M§ ﬁ%§+§g+?fxture was then kept over night at ambient
enpe u 3 Careful quenching with ice, twofold
extraction with AcOEt, washing with water, drying over
sodi um sul fate, and evaporation of the solvents left a
crude product which was refluxed for 25 60 Mn. in
i Vo5l fuq oL (b es 8 Ry ARt A-BickA6BM YY1 |- B okl eeaphticibdne] -y1}-2-ethoxy-
HenDV|ng of the solvent and flash chromatography
CEt) delivered finally 9.23 g of the title
conpound as colorless oil. M 183. §h@+ 30 f]
043712 of {12 abevd prBpiryd (H-4rbedvyl-3-¢4Bzol4-{2-{2 tert-butyl-5-methyl- -oxazol-

RO i o sy
dRsoly&t ineritil of TH Y #nd Beated With 1.08 wald] |1N4N§)(p§{ étqqgn'ﬁ]pe reaction
rr{u?tgg{ wgﬁ&h} at 0"3Rd gf%?é’sls \Sﬁ%e'h‘?d%ysm foﬂ’éwéaﬂiwﬂ@ Mg 1 hthe

ccessi v

rdapen Ry HEDNSRAVER O cxpebe ﬁs?‘é?gt/ ?ﬁﬁ $i ﬂ%&qfianlilai% washed

wgthqftrat&r HRAEHYer §&|ﬂhﬂ Quifdte, ?a|71d em‘@}ﬂrétﬁd andryBe883 gder to remove
coo

(4 |n e
il gwl.w\rr,ﬁée AL PR § B re SRR PR Al IR 0.05 N
NaCH. T ledhsei(ﬁef ﬁﬁd 1111@11] avdified EtlﬂHﬂCI dlmaptgd Wwivich walih) AcOE,

u
Wg%%{)‘?ﬁ? 6}'&18{1 n\}%ﬁ Sl {Ho é‘{laﬁﬁlt«i%}d t@'agyness Twofold
ceistatiivation fraph&(cQBl’f&Xanmyexléﬁéﬁm Ha/gmft telﬂe Product as white
i@ from EtOEt, delivered finally 0.791 ¢

Cg?ﬁﬁﬂﬂh%#?ﬁé{%onpound as off white crystals of np.
155-57 (dec.). 1o Ms: 338.3 (MtH) +. g] (S) 4 Benzvl
M$:AS43RMBD14 [2 (2
tert-butyl-5-nethl-oxazol -4-yl)-ethoxyl- naphthalen 1
yl'} 2-ethoxy- 3-hydroxy-Propi onyl ) -oxazol i di n-2- one
0. 234 g of
§ ggnzyl 3- et hoxyacet yl - oxazol i di n-2-one (0. 889

Iﬂe s dissolved 15 under an argon atnosphere in 3
m of abs. CH2CI 2 and treated with 0.149 nl of
(S)—2~But—3-enyloxy— _[4-[2-(2-tert-butyl-5-methyl-oxazol-4-yl)-ethoxy]- naphthalen-1-

yl}-propionic acid was prepared in analogy to example 1, but using in step g} {S)-4-benzyl-

3-but-3-enyloxyacetyl-oxazolidin-2-one instead of (S)-4- benzyi 3- ethoxyacetyi—

oxazolidin-2-one as white foam.
MS: 450.3 (M-H)".

The necessary building block (8)-4-benzyl-3-but-3-enyloxyacetyl-oxazolidin-2-one was

prepared as follows: ,

a} But-3-envloxy-acetic acid
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triethylamne (1.2 eq.). After cooling to -78,
nBu2BOTf was added slowy (0.980 ml of 1M solution in

wOoGhi2@42)75and enol borinate formation all owed t BCHEBYWERHL2189

for 15 Mn. at -78 and for 50 Mn. at 0. After

recooling, a solution of 0.300° g of the above prepared
4-[2-(2-
TheB0 ﬂhgnf;wamsﬁ@s hyiroxa28) ~20 yihjol snHEx] ofslp HRRFandded at 0°
mcl%r 333‘%‘%9—3- 131@%%%?%@&1& %éu?@stmed%r e, GH2GoFtion). 1.39

Vi a f unnel t he

m
gtoéptom@fac@@ 10 remol)tsalved rot e Wgﬁgﬂs Thep pdgd ol the
n’gxtt Qk{ﬁt iy M&Et@brﬁ[ @808t 0T folNPAGE am‘i:»?ﬁf @dntberature. Pouring onto

extraction w er |n

et LG s RS st Boar ALD bh e ki By ST over

sﬁ&hhpémte%dfeg/ A Asdraidt @ﬂ?& QQTe[azm'affo(réad 1.68g gbthe title clompound
exane t a title

ceeﬁ%ﬁaaﬂacf Selst o e bBandy SyE ?m@% ' () 4

Benzvl 3 ((S) 3 14 [2 (2 tert butyl 5

nmet hvl - oxazol - 4-yl) - et hoxyl - nauht hal en- 1-yl |
- 2- et hoxy- pr oPi onyl )- oxazol i din-2-one 0.267 g of the

-tert- butyl 5- net hyl

1&(&95’{1’3 éb‘y‘{e)Prgﬁqgc;&!]lt ¥ gﬁ)ﬂ?)ﬁfa?cgﬂc FC19 ﬁ 9 smol) 855 trgatﬁd anth 3.35ml
X¥.6P ng»l@b:@HBi}é'a):lﬂQl ag9hhdone @roprud aby @Mﬂdmmﬁixate wasevolution set in
dl B %ﬁ\é?tsprbpngétgremas &(Fptfi) % {ellt rlfe{%?%% o ai@ﬁ' Ctl’tSu; éx%@sg %F‘reagent and
df?lhfg ylebteddl.35 @of 0jd dberndeTlach wda wsad & thpaext step w1thout further

ar n @flved in 30 ml of
ARy Ay e s g ol

PCTTHP200 87 GIDIG (04 & el s LEL ) N mded1 (hewang r‘baéﬁﬁx%d via syringe
sf?éfﬁély%ﬁ&%xw foltepRitEhaté ﬁﬂé’ lel '%il MB’{‘ ager; Be cradd, @blove prepared
over neS|un1su ratg,e ne

afqda@}ﬂogqlp? graalat );nal(th Waﬁ% @Pﬂé%ﬁ{%‘é’ u%z? for 30 Min. at—
Hehhy esen Mm?éﬂ)“@&xfrmtgfb@td iradted ¢egH LG msfowmthsctﬁqmmth AcOEt,
\gq}}lyfg?\gltwg}ﬁwrg%g DYFL glfdéff-'g suiﬁa%:bx § {?ﬁﬁgﬁé rﬁhei solveflts followed
bﬁﬂé&ﬁkhror@dt@@apm Si@g hexe23DFg=0p uﬂﬁ@rdacb B:p81 5:0@&&&6&
c(é)&)xgoun% as cgiorlessg {Dosond-[2-(2-tert-butyl -5-nethyl -oxa

4-yl) - et hoxy] - napht hal en-1 -yl }-2-et hoxy- propi onyl ) - oxa
zol i di n-2-one (0.405 mmol) was 1o dissolved in 3 ni
of THE and treated with 1.01 nml of IN NaCH (2.5 eq.).

%ﬁgn%iggctl on mixture was kept at 0 and progress of the
l'ysis foIIowed by TLC. After 1 h the reaction

{'shggz}gzaﬁ@ S Byat Srashed] 8145 SELAHAm AL henyl)-2-ethoxy-
propionic acid was prepared in analocry to example 1, but using in step {] 3,5-dimethyl-4-
hydroxy-benzaldehyde as coupling partner for the Mitsunobu-reaction instead of 4-
hydroxy-naphthalene-1-carbaldehyde as colorless oil.

MS: 402.3 (M-H)".

Example 4

(S)-3-{4-[2-(2-tert-Butyl-5-methyl-oxazol-4-yl)-ethoxy) -3,5-dimethyl-phenyl}-2-
propoxy-propionic acid was prepared in analogy to example 3, but using in step g (8)}-4-
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with water, dried over magnesi um sul fate, and
evaporated to dryness. In order to renove the chira
WOakiokizas y, the crude product was redi ssol vedPGHEROE#H12189

and extracted with 0.05 N 15 @aOH. The aqueous | ayer

was then acidified with HJ df I"., extracted twice with
AcCEt, washed with water, dried over magnesi um
batthl Bpegpapateal-apaolitmd2 toe st o8 (S Thbeedyé 3-ethoxyacetyl-

ryvstal | [ om:AcOEt / hexane yielded finally

O%a.zﬁéggj %%ea%shcg[ﬁr{etgﬁogghé\'r oduct as white crystals of np.
103-05., MS: 424.3 (MH-. 20 Exanple 2
MSsple2 BdtHB- enyl oxy- 3-14- [2-(2-tert-b

utyl - 5- net hyl - oxazol - 4-yl ) - et hoxy] -naphthal en-I -

yl }-propionic acid was prepared in analogy to exanple

1, but using in step g] (S)-4-benzyl-
E3-bult-53-enyloxyacetyl-oxazolidin-2-one i nstead of

8PP'4 benzyl - 3- et hoxyacetyl 25 oxazol i di n-2-one as

white foam Ms: 450.3 (MH)-. The necessary buildi?% _
(9 Déde [2-(2-tert-Butyl-5-methyl-oxazol-4-y1)-ethoxy]-3,5-dimethyl-phenyl}-2-

: e AR % 7a% T ] to%a&Mld bt dsifn® step g] (S)-
e R A n%g‘;?“ oncet o ape
AABnZOG4 DTS AP BRPOR F1OEH DS 5D %s@ﬁ%ﬁ'%f’—dlﬁi’éyﬁcew
ok DN BhESY @los oil- 20 Mol ) in 10 m of abs. THF

was added at 0 721 ng of 3-buten-I-ol (10 nmol) and

the m xt stirred for 5 Mn. (HZ-evolution). 1.39 ¢
L@F4B?%§%ﬂg§etic acid (10 mmol ), dissolved in 10 nml of
THF, was then added and the m xture kept for

additional 5 Mn. at 0 and for 2 h at ambi ent

tenperature. Pouring onto 5 crashed ice / HC dil.

%gg% gup extraction wwth AcOEt, washing with brine,
rytng over sodium sulfate and evaporation of the

sol vents afforded 1.65 of the title co d
(Sbpdrier(atied- Rutins-FieAaHAKaasHf-y ool b L EVSPY ! -2-
ef(tlﬁgxyl gpiﬁﬁ?&tacfgt@&-pﬁéﬂared in anlalogy to exla_mdple 1, but using in step f} 4-
-4- Ben - 3- et hgxyac - 0xazol. di n-2- 3
Rt RBIb S RBRaT BBl R i et B Py ot
XY 1B dtor @ aiyddomyi dphBhaberit-carbalBelRlegs whito xeisiats of mp. 155-
¢id (4 eq.) and one drop of abs. DMF. | nmmedi ate
as-evolution set in and the reaction m xture was
kept for 3 h. Careful evaporation of the excess of

Méagent(Ma. drying yielded 1.35 g of acid chloride
whi ch was used for the next step wi thout further

Example 7

' (S)—Z—But—3-enyloxy-3—{4-[2—(2-tert—butyl—5-methy1—oxazol—4—yl)-ethoxy]-

. benzo[b]thiophen-7-yl}-propionic acid was prepared in analogy to example 2, but using in
step f] 4-hydroxy-benzo[b]thiophene-7-carbaldehyde as coupling partner for the
Mitsunobu-reaction instead of 4-hydroxy-naphthalene-1-carbaldehyde as white crystals of
mp. 70-71°.

MS: 456.4 (M-H})" ;
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purification. 1.77 g of (S)-4-Benzyl-2-oxazolidinone
(10 mmol ) was dissolved in 30 mM of 15 abs. THF and

woeslrthgdowmn to -78. 6.67 m of 1.5M nBuLi ( hEXaeepoINgg1ss

added via syringe (strongly exothermc) to
deprotonate the NH. Ten Mn.-47ater, the crude, above
prepared acid chloride, dissolved in 10 m of THF,
Eyaspiadded and stirring continued for 30 Mn. at- 78
and for 30 Mn at 0. Pouring onto crashed i ce/ NHAC1,

s t7e Earbaideh de

solvents follomed 20 bé flash chronat o

0 Be8 gEfRGOE TSI chfckangled, gep i zg(zoqerttmgh?f Lty Dovzzol-4-y1)-
gﬁ nE 12500 WaPhis&3Rd i¥ L5 GAYS t@hidne and t¥RARL&eively at 0° C with

0 i’ZB p2f ¢dydepy-beprsibltiopbensy T-carbashyds (457 mupadyj4 & of

tnﬁae%ygihtmﬁhmel 4@?%&) Brde. m@/@ ﬁsgmtquf@m@ Fhé cholimg bath was

repar n, anal o u usl n

t}g:nggﬂ]iom EHV] stigring, E @é%%&&ﬂ{)% 8nt§ I%Sglg% ce, ’t%to%id Ldtraction

wikdr Bk, vﬁa@hmg néthMilt Na@cbbm&weaet idoying nmr@@tﬂuufsukfat& and

Wédr %6%1 og"%% oﬁ%k%%g%ivgf%@%ﬁ%ﬂ&o@épﬁﬂs@@ . 88San@f AcOEt=6/4)

ap&yrBtalltation fromtlPE: Boeduce ﬂn@l{yf@;?l}g@fztbq: title Sgn)lp(@{qﬁ]o@g >9)ff—wh1te

cJaIrsta?s &ng{& byl dQE‘?nW | -2- propoxy- propionic acid was

epared in ana ogy to exanple 3, but using in step g]

f\&ﬁe) 4 V\D 20Q4/ 041275 PCT/ EP2003/ 012189 -46
a4P-(BL bpoxyacetyl oxazol i di n- 2- one i nst ead

of (S) - 4- benzyl - 3- et hoxyacetyl - oxazol i di n-2-one as
colorless solid. Ms: 416.2 (MH)-. 5 Exanple 5
(S) 3- {4-

Ky Py but usmgln step g]
(S)- 4- benzyl 3 |sopropoxyacetyl oxazol i di n-2-one

L]j]ﬁ?.’ tsﬁlﬁgiaf? i ?H‘F%va@ g%ﬂed?ac@érﬁﬁfg)&@@%hﬁérd procedure from 0.300 g of

%Mpq))pylan*@@@@7ém@o]( %;dgrﬁfzglsc[f%lg M n]BuL1 engx%l'g 1r12 7 ml of abs. THF at

204 %ﬁ%ﬁ&tdﬁg&aflm -OBb Y eyBiROprodoyTaretart DOR ymelhatisolved in 2.6

[ Pof 'III-% (%\Fr)ars! ggded %d stlrr%ng continued for 15 Min. to complete enolate formation.
0.309 g of the above prepared 4-{2-(2-tert-butyl-5-methyl-oxazol- 4-y1)- etchoxy]
benzo[b]thiophene-7-carbaldehyde (0.900 mmol), dissolved in 3.9 ml of THF, was then
added at -78° and the mixture kept for another 30 Min. at this temperature. Pouring onto

crashed ice/NH,C], twofold extraction with AcOEt, washing with water, drying over
sodium sulfate, and evaporation of the solvents, followed by flash chromatography (5103,
hexane/AcOEt=1/1) delivered 0.434 g of the title compound (syn/anti-isomers) as

vellowish foam.

MS: 490.3 (M+H)".

¢] 3-14-[2-(2-tert-Butyl-5-methyl-oxazol-4- vl)-ethoxv] benzo[b]t}nophen 7-vi}-2

isopropoxv-propionic acid ethyl ester

0.434 g of the above prepared 3-{4- [2-(2-tert-butyl-5-methyl-oxazol-4-yl)-ethoxy]-
'~ benzo[b]thiophen-7-yl}-3-hydroxy-2-isopropoxy-propionic acid ethyl ester (0.886 mmol)
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et hoxy-propionic acid was prepared in analogy to
exanple 1, but using in step f] 4- 15

wo Byslf@ys benzo[ b] t hi ophene- 7- car bal dehyde as POLPPitnR}12189

partner for the Mtsunobu reaction instead of

4- hydr oxy- napht hal ene- I-carbdﬁ%@hyde as white crystals

of nmp. 155- 56. MS: 430.3 (MH)- 20 Example 7
whSisetBdtin 35ehAdfex fudroddetic acid, treated at 0° with 1.408 ml of triethylsilane

(I%Ogﬁ S‘?’ﬁn@%ﬁgmfépﬂ‘ r Z%bgﬁ}” M¥e0 wggr%lds 4i¥h vﬁ{egoﬁg}, indASRA%he

ropronic

| daappeaginct of exanphatdial. Bitite resiting Imlﬁtlll'@;‘tv@ﬁrj‘iﬁl[l poured onto crashed

1ce/r{]%6% 8N 20l BLLAL enRenenl GaERALATBNIS 285 0AUN)| d1gd over

u-reaction inste

saqdmymuéfw mpﬂwma@ﬁéo ﬁrwﬁ%ﬁhaﬂbﬁy@é‘a%fmﬁﬂgo@r ystal s
h@fane @?Lgﬁlde&@32ﬁé@fﬂ1e(tMe|ﬂbmpom 20044041 315
PCT/EPZOOS/O 189 -47- Exanple 8 al 4 [2 (2

tert- B%yg_ S net hyl - oxazol - 4-vl) - et hoxyl - benzo[ bl t hi OR
Midés# (Mathal dehyde 0.800 g of the above prepared
(exanmple 1, step f])

2-(2-tert-butyl-5-nethyl -oxazol -4-yl)- ethanol (4.37
mml) was dissolved in 25 m of toluene and treated

£OL) y
isopobpoxyiprogienis acd trlphenylphosphlne (4. 37 nnnl) and
0.883 g (4.37 mmol) of DI AD. The cooling bath was
032913 JreRDNRYe fegars.aet 44-{ma(zcgﬂtbmleﬂnfs&uyybxmomeﬂwmxy

AT CEER T iy e

dSslébev@& & 3.8/ cEVHP(HtOH -o1 1 afcatddevigol . Vs of I Na@kéﬂi #sy)> and kept

L SR S P 5 e SIAAEL SIS oy @t

ief/ AtOBy/HA B, temppundlaps vgafsh@d,w*ch watepdyisd @p;gr SRR SL%fate, and

' e%%g r‘é’é 39 ?}é/n)eSSBws aﬁ%ﬁng’n EM&aane@Et afforded finally 0.287 g of the

-ogazo -4-yl)-ethoxyl -benz
tn[emomp C@pﬁ@ﬁa whyqaolrsl ofggp. h]35
2-1 sopropoxy- Propi onic acid ethyI ester LDA-sol ution
N18. i (g@sﬂpr epared according to standard procedure
fromO0.300 g of -diisopropylam ne (2.97 muol) and 1.69
m of 1.6 MnBuLi (hexane) in 7 m of abs. THE at

-10. After cooling to -40, 0.395 g of ethyl

i sopropoxyacetate (2.70 mmol ), dissolved in 2.6
Example 9

3-{4-[2-(2-tert-Butyl-5-methyl-oxazol-4-y1)-ethoxyl-benzo[bl thiophen- 7-yl}-2-ethoxy-
propionic acid was prepared in analogy to example 8, but using in step b] ethyl

ethoxyacetate instead of ethyl isopropoxyacetate as white crystals of mp. 152-53°.

MS: 430.4 (M-H)".

Example 10

3-{4-[2-(2-tert-Butyl-5-methyl-oxazol-4-y1)-ethoxy] -benzo[b]thiophen-7-yl}-2-methoxy-
propionic acid was prepared in analogy to example 8, but using in step b] ethyl

methoxyacetate instead of ethyl isopropoxyacetate as white crystals of mp. 163-65°.

MS: 416.2 (M-H)".
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m of THF, was added and stirring continued for 15
Mn. to conplete enolate formation. 20 0.309 g of the

woabnweips epar ed PCT/EP2003/012189

4-[2-(2-tert-butyl-5-net hyl - oxazol -4-yl) - et hoxy]
benzol[ b] t hi ophene- 7- carbaldeﬁ?ﬁe (0.900 nmol),

di ssolved in 3.9 m of THE, was then added at -78 and
the m xture kept for another 30 Mn. at this
tenperature. Pouring onto crashed ice/ NHACL, twofold
extﬁa ion with AcOEt, washing wwth water, drying over
ESsRla i sul fate, and evaporation of the solvents

foll owed by flash chromat ography (S
3H@{an@/tan ORt3-h)etidioxeast-doyl De A gAY] gn@rhthqlrél }rirfgisopropoxy-

pgpgan&'gy }(_fax %ﬂl’éd’ 1h§R£T§§y5r)3 RSmphd, bewissty iheafa) Miydroxy-

n@@*ﬁhﬂmwcasn Setia o by PSRRI B PR e
C&Bﬂ&ﬁ¥$&n2 30 |soprropoxy propionic acid eth |y ester
4 g of the above prepared

Bg%% %i$§ﬁqiert but yl - 5- met hyl - oxazol - 4-yl) - et hoxy]
2% )ophen-7-yl}-3-hydroxy-2-isopropoxy-propiom
c acid ethyl ester (0.886 mmol) WD 2004/041275

PCT/ EP2003/ 012189 -48 was dissolved in 4.5 m of

trifluoroacetic acid, treated at O with 1.408 m of

' I silane (10 eq.) and then kept for 2 hat O
E%%égiqélgorous stirring, when TLC indicated the

Sk TB TG O D -EFaRERA PR b 1122 ethosy-
r GRbAYe L/ M"}'@@F&fed fﬂﬁn@logjﬂm fﬁcah@i@ﬂ baslsig wistdp biathot

pH of ag. ied ove sul fate, and
HeLRieRs e83 8??%@%"?‘%&’0&‘%“ ‘F%Srr”g]i? gégéré%hy (Si 02,
hexane/AcOEt =8/2) yielded 0.322 g of the title
MenpeditM-&E) .col orless oil. Ms 474.4 (MtH) +. d] 3 {4
[2 (2 tert Butyl 5 netal
oxazol - 4-yl) - et hoxy] - benzo(bl t hi ophen-7-yl}-2- 10
I sopropoxy-propionic acid 0.322 g of the above
repar ed
I (2-tert-butyl-5-nethyl - oxazol - 4-yl ) - et hoxyl -
benzo[ bl t hi ophen-7-yl }-2-i sopropoxy-propionic acid
Hé}/iEtﬁ&trﬁBufﬂ SG&chWOia)ZOIW& 1)- ecﬂh@s/mmpumahnsl A} merhoxy-

OH=1/1, treated 133, Bl ethvl
RP P REp R B o PEe el b By SR ALl Bl ety
ehekyaaetatd ixbtesdo syl tmpmmme@tmml@ﬁ%mf% 141-43°.
|ce/AcOEt/HCI did., the organic | ayer washed with

&ﬂégg over sodiun1su|fate, and evaporated to
ess stallization from hexane/ AcOEt afforded
flnally 0.287 g of the title conmpound as a white
solid of np. 159-60.

Example 14

3-{4-[2-(2-tert-Butyl-5- methyl-oxazol-4-y1)-ethoxy] -naphthalen-1-yl}-2-propoxy-
propionic acid was prepared in analogy to example 11, but using in step b] ethyl
propoxyacetate instead of ethyl isopropoxyacetate as white crystals of mp. 135-37°.

MS: 438.3 (M—H_)’.. | _ :




M5: 444.2 (MH 20 Exanple 9
3-{4-[2-(2-tert-Butyl -5-nethyl -oxazol -4-yl) - et hoxyl - be
wonaeldaiei ophen-7-yl | - 2- et hoxy- propi oni ¢ aciBCTEB2003/012189

prepared in anal ogy to exanple 8, but using in step b]

et hyl ethoxyacetate instead‘%%'ethyl'

I sopropoxyacetate as white crystals of np. 152-53. Ms:
F438p® 16M H) 25 Exanple 10
3-14-[2-(2-tert-Butyl -5-nmet hyl - oxazol - 4-yl) - et hoxy] - be

n [ hdt hi - 7-yk} - 2- met hoxy-  Ar-ophank.e aci € -
e ey e s
pedpiyhic acietroxypoed at enalapytteadngle &3, iyt using in step a] 3, -dimethyl-4-
1. S0Dr QRO i AiB318eadd 4-
AR AL SR R ARl BT,

5 hyd@xymephibelene 1-carbaldehyde as white crystals ormp. 78~ 0°.
3-14-[2-(2-tert-Butyl-5-nethyl -oxazol - 4-yl) - et hoxy]
vSaphthet-en- 1-yl } - 2-i sopropoxy- propionic acid was
prepared in anal ogy to exanple 8, but using in step al
4- hydroxy 5 napht hal ene- | -carbal dehyde i nstead of
4- hydr oxy- benzo[ b] t hi ophene- 7- car bal dehyde as
colorless foam Ms: 438.2 (MH-. Exanple 12 10
Bafpld & (2-t ert - But yl - 5- net hyl - oxazol - 4-yl ) - et hoxy] - na
pht hal en- 1-yl } - 2- et hoxy- propionic acid was prepared

| N gngd. -8 € P cttbdigs il 8R1- dethoxy-
AR P e T
10 pbpicaiceeid was mareﬂzza.agal(OMF%@X?mPi%l5E§‘§w¥%‘é ‘B3 %’?D{]E- 7
diRoxk Ak BE LisBHA ¥ erByl B thytyaeae ad whitydrystals bbwy] 104-06°.
-napht hal en- | -yl }-2- met hoxy- propionic acid was

prepared in_anal ogy to exanple 11, but using in step
Mﬁ@@ﬂﬁ\“ﬂm hoxyacet ate i nstead of et hyl

I sopropoxyacetate as white crystals of np. 141-43.
M5: 410.4 (MH-. 20

Example 17

15  3-14-[2-(2-tert-Butyl-5-methyl-oxazol-4-y1)-ethoxy) -3-methyl-phenyl}-2-ethoxy-
propionic acid was prepared in analogy to example 16, but using in step a] 4-hydroxy-3-
methyl-benzaldehyde as coupling partner for the Mitsunobu-reaction instead of 3,5
di’methyl—fl—hydroxy-benzaldehyde as colorless oil.

MS: 388.2 (M-H)".
20
~ Example 18

3—{4—{2—(Z—tert—Butyl—S—methyluoxazol—é-yl)-ethoxy]-?)-methylaphenyl} -2-1sopropoxy-
propionic acid was prepared in analogy to example 17, but using in step b] ethyl

isopropoxyacetate instead of ethyl ethoxyacetate as colorless oil.

25  MS: 402.4 (M-H)".




Exanpl e 14
3-{4-[2-(2-tert-Butyl-5-nethyl -oxazol -4-yl)-et hoxy] - na
woRbbhakes- 1-yl } - 2- propoxy- propioni c acid wasP@I/EpzAZH2189
in anal ogy to exanple 11, but using in step b] ethyl
propoxyacet ate i nstead of erﬁVr‘isopropoxyacetate as

white crystals of np.135-37. 25 Ms: 438.3 (MH-. WO
E2300k 941275 PCT/ EP2003/ 012189 -50- Exanple 15
3-{4-[2-(2-tent-Butyl -5-nethyl -oxazol - 4-yl') - et hoxy]

; 2512 URE B0 1RO ABEhac! fRDaldehyde
eP —atia C anpl e P sfrng 1n step
a] 3,5-dinethyl-4- hydroxy-benzal dehyde as_ couplin

01686 E0é2-térobutihd -tlarsmeBhirSrmabt-ormzphoeapob stepep!, 3,197 mmol)

: lreneseanatRaldahydaias Wit 6.876E y64-aléroxy-

IR DR s sgspae
. baqoib iopheresh e Bles s et P b b LT G Rk] el
0285 g%? %WO. ‘Rd"k%ﬁal\dl)l TBe ﬁx‘iﬁﬁ?@’walshﬂerpfeﬂgkaﬁniﬁdeaeh gtrwasghere of Ar.
pr epar e n anal ogy to exanple 1 Ut USj ' .
A Beip Tt RORYAA Bt T LB TP Bty Eb MhrdePO R with
Aveitaky ecahitleeawashiad withoraret atisl ofer ppgndsdym odfatggnd the

Vi sl A 1 ane = i . £
séyflht.s fe%gc(v%?if.gr glﬁglu%%r%gﬂoééﬁ%@ O hexpne/ ACOBI=512) yielded 0901 g o

10 tetifiydongemgd ds whitethyels-of prioplyaPc aci d was prepar ed
52§ in anal ogy to exanple 16, but using in step a]
L . 2 13y met hyl - benzal dehyde as coupling partner
I\'?%:%tgﬁgi%l_t}sjunobu-reaction I nstead of 3, 5-
di net hyl - 4- hydr oxy- benzal dehyde as colorless oil. M
388.2 (MH)-. 20 Exanple 18

3-{4-[2-(2-tert-ButyI-5-nethy|-oxazol-4-y|)-ethoxy}-3-
Y8t hyd2-eheBiyiyl 5-nZeth 8 @pambaxy swl-berizo [ 8iigpheas7-v1] -2-ethoxy-3-
r,epared in.ana exanple 17, but using in step
L 3 8 E&gftate i nstead of et hyl
et hoxyacetate as colorless oil. 25 M5:_ 402.4 .
15 Iﬂ]l)z@-lbb%/mdmﬁ 765 THEWER2ges1Groagg to standard Pfocedure( %EP 0-155\6%)0{
- diisopropylamine (1.783 mmol) and 1.080 ml of 1.5 M nBuli (hexane) in 3 ml of abs. THF

at -10°. After cooling to -75°%, 0.214 g of ethyl ethoxyacetate (1.62 mmol), _dissolved in 1.0

ml of THE, was added and stirring continued for 30 Min. to complete enolate formation.
0.178 g of the above prepared 4-(2-tevt-butyl-5-methyl-oxazol-4-ylmethoxy)-

) 20 benzo[b}thiophene-7—carba}..dehyde (0.540 mmol), dissolved in 2.0 ml of THF, was then

;) added at -75° and the mixture kept for another 30 Min. at this temperature. Pouring onto
crashed ice/NHLCL, twofold extraction with AcOEt, washing with water, drying over
magnesium sulfate, and evaporation of the solvents, followed by flash chromatography
(8105, hexane/AcOEt=7/3) afforded 0.201 g of the title compound (syn/ anti-isomers} as
25  yellowish oil.

MS: 462.3 (M+H)™.

¢l 3-[4-(2-tert-Butvl- 5-methyl-oxazol-4-ylmethoxy)-benzo[blthiophen-7-yll -2-ethoxy-

H

propionic acid ethyl ester

30 0.200 g of the above prepared 3-[4—(2~tert-bu_ty1~5—methyLoxazol-4—ylmethoxy)-
| benza[b]thiophen-7-yl]-2-ethoxy-3-hydroxy-propionic acid ethyl ester (0.433 mmol) was

dissolved in 1.4 mi of trifluoroacetic acid, treated at 0° with 0.688 ml of triethylsilane (IQ
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~ Example 21

-51- Exanple 19 al 4 (2 tert Butyl 5 nethyl oxazol 4
yl met hoxy) - benzof bl t hi ophene- 7- car bal dehvde 0. 600 g

WwWOabh04a41265t - but yl - 4- chl or onret hyI 5 met hyl - oxazZRI'KEP2003/012185

(exanmple 1, step b], 3.197 was di ssolved in 12

n1 of acetone and treated suc eSS|ver with 0.570 g of
droxi 5 benzo[ b] t hi ophene-7-carbal dehyde (3.197
qhwid then kaptors bt Capdervigarons vinims| Jhe ip@iongnppes vys then

gﬁreglon(oocra&em;@cOE-{;}N%m@E hEordRsic !al?@rnwisﬁﬁ(ﬁ WY@ dvHAARH of aq.

here of ter coolin reac

Phasg r)-€lrigd §VE STREEEs b B Lt a2 P & tedé% FR€t% gf@w ce
ciWolrtuto NefBt (510, N xeh JARDT =+ By eficliashery ybithe bt esmpound as
qued gver magnesi um sul fate, and the solvents
qladey e V. Flash chronmat ography (Si Q2

hexane/AcOEt =8/2) yielded 0.901 g of 10 the title
bﬁbﬁw@mﬂu+é§+mhlte crystals of np. 119-20. MS: 330.3
(MtH)+. bl 3 f4 (2 tert Butyl 5 nethy

oxazol - 4-yl met hoxy) - benzo[ bl t hi ophen-7-vl | - 2- et hoxv- 3-
hydroxy- propionic acid ethyl ester 15 LDA-solution in
dTHE was A

5 T qlnoxg--hens PLEL =2
gnéa&HnBuLl (hexane) in 3 n1 of abs THF at -10.
Z&ter cooling to -75, 0.214 of ethyl ethoxyacetate

O:i%%l 8ot %‘r}a‘!b%e Pg'@?ﬁsr FCL% 33 ?g‘f’r]f ?ﬁlt’ﬂ}l@ me%hgi“él}ém S%I%e n O%Qt e

bémorfrh]lthmphen Dyl Z8ethonf-ptdygorbasie e@:nqu:smré@,ml mmol) was dissolved

e n 70 [QEFW%% nlzl’gP %ﬂgédbwq%gﬁ%rgf'??}g%a%? &9 and kept at
auhbm Itévatnrejool frh. The TRt onyREctEIgayRs ﬂa@d&ﬂlrﬁd ontpsrashed

1&%&5@%11@&91 l‘tﬁ@& J\,Q[]S FRAE RRktrdledMike Iﬁ‘éretvhthsAcOEt the combined
enperat ure, aﬁégonto crashed. i ce/ tvvofol@Fo

oes@prrcdexqrwas\'fwd With, drjedsowen PagneshmpagiEte aaii;?"%?@ri}s
d?ﬁﬁ@ﬁ@k}%fﬂll&uh&@ﬁ@m lean@Ra0BE ﬁﬂdaﬁﬁﬁkﬂlytd"lﬁ 130 fitbatide compound

lomed fla romat ogr aphy (Si Q2
aﬁ@&ﬁﬁéqﬁ@ g?’%?forded 0.201 g of the title

compound (syn/antl-lsoners) as 25 yell-owish oil. Ms:
MB2183(M-H)+. cl 3 f4 (2 tert Butyl 5 nmethyl oxazo

4yl met hoxy) - benzo[ bl t hi ophen-7-y] | -2-et hoxv- propionic
acid ethyl ester 30 0.200 g of the above prepared
3-[4-(2-tert-butyl -5-nethyl -oxazol - 4-yl met hoxy) -
benzo[b]thlophen 7-yl] - 2-ethoxy-3-hydroxy- propi oni c
Faemalectthyl ester (0.433 nmmol) was dissolved in 1.4 n
of trifluoroacetic acid, treated at O with 0.688 nl of

3t et fanl Bidianen Q- oxazol -4-ylmethoxy)-3,5-dimethyl-phenyl]-2-ethoxy-
propionic acid was prepared in analogy to example 19, but using in step a] 3,5-dimethyl-4-

hydroxy-benzaldehyde as coupling partner instead of 4-hydroxy-benzofb]thiophene-7-

" carbaldehyde as white foam.

MS: 388.3 (M-H)".

i

3-[4-(2-tert-B utyl—S-methyl-oxazol—4-y1methoxy)—3—methy_l—pheny1] -2-ethoxy-propionic
acid was prepared in analogy to example 19, but using in step a] 4-hydroxy-3-methyl-




WD 2004/ 041275 PCT/ EP2003/ 012189 -52 eqg.) and then

kept for 6 h at 0 under vigorous stirring. The
woh6A%Li89 m xture was then poured onto crasheti/EpP2003/012189

i ce/ AcOEt/ NaHCO3, the organic |ayer washed with water

(pH of ag. phase -8), driedver nmagnesium sul fate,

and evaporated to dryness. Flash chromatography

bén2hIRhy d@%( m\g@am&/ 121)’[636 &l 4diell rOxyl Bohzg W thibpleent 7t | e

S coI M5 446.3 (MHH) +. dl 3-
C%fhﬁ%ﬁ’g%?%w‘@&‘fws% % EZ(azoI 4-yl net hoxy) - benzo [b
t hi ophen-7-yl 1 -2- ethoxv- propionic acid io 0.125 ¢
MSHTth(MbBMé pr epar ed
3-[4-(2-tert-butyl-5-nethyl -oxazol - 4-yl nmet hoxy) -
benzo[ b} t hi ophen-7-yl]-2-ethoxy-propionic acid ethyl
ester (0.281 nmmol) was dissolved in 1.7 m of
THE/ Et OH=1/1, treated with 0.840 m of IN NaOH (3
5 Esgnple23nd kept at anbient tenperature for 1.0 h. The
reaction m xture was then poured onto crashed

31[@Q/ZA@%dtﬁ@n@tﬁﬁlﬁﬂi&é@%@&bﬁy)pm&ai@ei(-tyﬂabtewxy}pc@lomc
f s o & &3 alene-
R R v
1ev gphdchydahstcoupking/peeseer irGtend Déil-lhly’dm&qnm Blthiophene-7-
c%rg)ﬁ@nﬁldA%%&téﬁzeﬂtsgﬁdoffxﬁ %{35%6‘0 111 g of the title

e cr s of np. 179-80. Ms: 416.3
3 20 Exanple 20 3-

10 1\{1844(1241(@%1)% yl - 5- et hyl - oxazol - 4-yl met ho) cy) - 3, 5-di m
et hyl - phenyl] -2-ethoxy- propionic acid was prepared
in anal ogy to exanple 19, but using in step a]

3, 5-di net hyl - 4- hydr oxy-benzal dehyde as coupling
artper, i nstead of 4-hydroxy-benzo[ b]thi ophene-7-
ampla dehyde as white foam 25 MS: 388.3 (M H)-
- Exanpl e 21 3-
3 m‘(ZZtehe]Bmt-yBﬁl{méthﬁ -avetdtyl-ylowseoy }-heyroblthioron-3- -yhed-Hypropoxy-
pgﬁpl n}é al:ld \gas t%ﬁé’d i%gzﬁ’ﬂl)gf'{cpexaﬂl !edl9"@§t &Er@? rs€4h H]rRthyl

usin tep
15 1szh9'pmm(®€ta3@ m@teh@/ bf Y OB B4 PG Daf BR8P -

-53 benzal dehyde as coupling partner |nstead of

¥s:drnQxyeipenzol b] t hi ophene- 7-

Example 24

3-[4-(2-tert-Butyl-5-methyl-oxazol-4-ylmethoxy)-naphthalen-1 -y1]-2-propoxy-propionic
20 acid was prepared in analogy to example 22, but using in step b] ethyl propoxyacetate
instead of ethyl ethoxyacetate as white crystals of mp. 169-70°.

MS: 424.3 (M-H)".

Example 25

25 al 2-Cyclohexyl-4,5-dimethyl-oxazole 3-oxide

10.0 g of cyclohexanecarboxaldehyde (89.1 mmol) was dissolved in 49 ml of AcOH and
treated with 1.00 eq. of diacetyl monooxime (5.01 g). The reaction flask was cooled down




car bal dehyde as white crystals of np. 95-97. Ms: 376. 3.
(MtH) +. 5 Exanple 22

wo3edudba(25t ert - But yl - 5- net hyl - oxazol - 4- yl met horgj/EPzpHEI189
alen-1 -yl] -2-ethoxy-propionic acid was prepared in
anal ogy to exanple 19, but usidng in step aj
4- hydr oxy- napht hal ene- 1-carbal dehyde as coupli ng

1@t B 2 khsheadi 9T A~ BBk Reroehib] tHibaghereslbtion (strongly
. e}f@:p?lrzebrglllf fﬂgﬁgf or?esaé;g‘;tl}éﬂeagh r21§8 tn% lo% E‘%thpas a]dged %ﬁe pro%ué{sseparated as
By lafer( BH b8lvéntButiel remronel Hiw&vap)xaﬁ@m ad Hertiitenoxypoubé theoeby

t.h h
A Btk P BT 4007
5 sthﬁmentﬂyypurwc)bsomdmpeuglafoetfatremw ead of et hyl
et hoxyacetate as white crystals of np. 166-67. M

Léﬁﬁgé g + ] Exanple 24

% tert But yl - 5- met hyl - oxazol - 4- yl net hoxy) - napht h
alen-1-yl] -2-propoxy-propionic 20 acid was prepared
in anal ogy to exanple 22, but using in step b] ethyl
propoxyacetate instead of ethyl ethoxyacetate as
bMABorekyeslial S cyefohapyl-5Le8tHDoxakte 424.3 (M H) - .
Exanple 25 25 a] 2- Cvcl ohex -4 5-di net hyl - oxazol e

f%ﬁa%ban E ggzy Cylcf)o%gm Q%C@ng(ﬂ@ll oq&%}?lg g. roéxgc% (188 8 tn}]mol) was
10 dﬂss@@edem 325fmldnf£d-b@al andureo todidnep(ise With §)755 THed! Bl {lgrpa). The
5K e eRRl Rl gﬁ%@tﬁ%&écﬁ@ﬁ%@%@@ﬁ? 832L800nto

a Sstream | ed

crashed ichf Bl gFrQihcSepenation Qﬁtb(eéatyf:@n c@tmréa)( et Imant Cc)f Ohe aqueous
pﬁ&&%&?@ﬁz@g dxb:lshﬁi'ganhtﬁ"Nam aft vaker FLGkLe Mfake addl&ﬂr:d diyenic

product separated as I '
PRASFRY gldsqgly.lrg@ 2% ?Rﬂ{atéq% gttﬁ%sqwelnlts axa%%gg ats}};]lvglﬁrg Bnatography
15 Qiﬂjzalhdk@ﬂe/ASOEfﬁ 9/ yhiffoedspni Bpbf e (86 cdmgpucdat whpwih @d:

%‘@é&l Rt RS b L S S EED S b

régithdmeonet intliso2ated. cl exyl - 5- met hyl - oxazol e

¢l (2-Cyclohexyl-5-methyl-oxazol-4-yl)-acetonitrile

20 To 1.464 ¢ of NaCN (29.88 mmol), dissolved in 20 ml of DMSO, was slowly added via
dropping funnel 4.12 g of the above prepared 4-chloromethyl-2-cyclohexyl-5-methyl-
oxazole (19.28 mmol) at such a rate that the internal temperature stayed at 25-30°, Stirring
was continued for additional 2 h at 35°. The reaction mixture was then poured onto
crashed ice/ AcOEt, the organic layer washed with water, dried over sodium sulfate, and

25  evaporated to dryness. Flash chromatography (SiO2, hexane/AcOFEt=8/2) gave 1.900 g of

the title compound as colorless liquid.

MS: 204.1 (M)™.

dl {2-Cyclohexyl-5-methyl-oxazol-4-vl)-acetic acid

30 1.900 g of the above prepared (2-cyclohexyl-5-methyl-oxazol-4-yl}-acetonitrile (9.30
mmol) was dissolved in 21 ml EtOH/water=1/1 and treated with 5 eq. of NaOH-pellets
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30

25.1 g of the above prepared

2-cycl ohexyl - 4, 5-di net hyl - oxazol e 3-oxi de (-88.8 mmol)
Woﬁﬁloﬁﬁsdi ssolved in 325 m of CH2CI 2 and treat/gp003/012189

ropwise with 9.755 m of POCI3 (1.2 eq.). The

reaction mxture was refluxec>over night and then

guenched by carefully pouring onto crashed ice / 3N

“\'@h HSRRA R Rl ed f&:eprloﬁéé& E)Seélrﬁglﬁii at BOIGaIA fex toalitgi Y HCL
o ueous se .Mt : 1N ' 3
i o 5y D Kok Birnat s SRS, 40 MRROPR s
es@ctrad Bl L EQEE thearvaitinat drgaiofaythevashpdweittt watendaied over sodium

finally, flash, ch . 031 21 o e o,
$ Ig{ggﬁg;{ &gﬁaéﬁ%irg%%?%gﬁgﬁféé é)@oﬁ#eqt% eac%di %S|h§ht brown, waxy
sdotipound as yel lowi sh oil, exhibiting in the 1H NVR

the typical signal at 4.46 ppm (2H). The other,
L{g§a§gl( -I—f)‘?gi oi somer was not isolated. cl

- Cycl'ohexyl - 5- net hyl - oxazol -4-yl)-acetonitrile 3 20
To 1.464 g of NaCN (29.88 mmol ), dissolved in 20 m of
DMSO, was slowly added via dropping funnel 4.12 g of
t he above prepared

2 ghl Orcie bt methel oxaahb iyl -Ghareld hyl - oxazol e (19. 28
mol ) at such a rate that the internal tenperature

t 25-30  Shisr| | £ acotic ac
Gl R e g i o R R e
(Bis0meodmins disesiirstiods ek ae OFF aoeEsstsAga c Viaydr 1 of

MASHgH gi’!s L 2.%% Shactidh hEGuVRLs thadiképToset iakend anehtint
evapor at ed

o0 dryness. Fl.ash chromat ogr.aph KO .
thapanbrAcaEmEe) MyO§hyes aﬂde%eﬂcgthsﬁmf‘ﬂg sire] %,Q ?&f‘% mhint
t@r%p@ﬁ'ttﬁ@ b8 Sorl3ioutisd® C MBlibat@ tile fréd diEmhotRemoving of the solvents 1. V.,
fgg_ﬁ_x(%ic%ro@%ﬁ¥ ’ ?xgge%gt;gﬁ/ljﬁr; @ﬁz‘% g%faﬁélyk%b'E"f‘zc;fﬁgj Heldfd ﬂnz?lgr 1.314 g of the
B oyl uhéxy tolbrexebiiy| - oxazol - 4-yl ) -acetonitrile (9.30

nmmol ) was dissolved in 21 m EtO4/ water=111 and

t reat ' 5 eq. of NaOH pellets WD 2004/ 041275

Iﬁ%@@%@@%‘%@lmsg 55 (1.86 g). Hydrolysis was

allowed to proceed over night at 60C. After cooling,
- 25% HC1 was added, followed by AcCEt. After

separation of the two |layers, the ag. phase was again
@4t maet sk M- AaeBv-okhel-aambithed | ar. frdithethyalyazaldehyde

washed wth water, dried over sodium sulfate, and

d to d ield d.9 tyhey L mm
Siaperahedhie druness 4 o vield dod a:%x%k_zxgﬁ)gtﬁ/ﬂLhE 8 191 mm)
2ad Bsokel ob exyll eStotrehhyhd treazdiuctesyivily et Wapavith, gpf 3,5-

%{%ﬁﬁﬁgﬁ%gﬁ%g f?c{ﬁ%?deg @?gﬁi%ﬁgg?ﬁgbf g of triphenylphosphine (1.91

mmol), and 0.387 g (1.91 mmol) of DIAD. The cooling bath was then removed and

- stirring continued for 2 h. Pouring onto crashed ice, twofold extraction with AcOE,

washing with dil. NaOH and water, drying over sodium sulfate, and evaporation of the
solvents, followed by flash chromatography (5102, hexane/AcOEt=85/15) delivered finally

0.415 g of the title compound as colorless oil.
MS: 342.2 (M+H)".

F

g] 3-{4-12-( 2-Cvclo’f1exvl—5—methvl- oxazol-4-v])-ethioxv]-3,5-dimethyl-phenyl}-3-

hvdroxy-2-isopropoxy-propionic acid ethyi ester




1o (8.60 nmol) was dissolved in 56 m of abs. THE and
treated at OCwith 21.5 mM of 1M BH3 THE (2.5 eq.).

wo bBbhey/osesst i on m xture was then kept over weekP@UERL003/012189
anbient tenperature. 3.5 m of MeOH was added and the
mxture stirred for 3 h at an¥fient tenperature and
for 3 hat 50 Cto liberate the free al cohol. Renbving
LOfA-$ N8 SOINVEAR Svab preYared at @lrdiawed stoyddrt @sdredure from 0.162 g of

chromat.ogr a S ne/ =4/ 6) Vi S a
cFrpry g g o ped THERE T G Eul (BT By i plabe THE
-00°] AfthSeooR g tR-76 VIS g of kthatl iF@propoxGpedtah €4§ mmol), dissolved in 0.8
ng%ig[g-ﬁl Wa¥ g%%d'aﬁgﬂh)rin téagﬁ}{{lﬁisfo??»g MR R\ ERZ & A8 Ystenation.

. d of e above prepare
5 0260 -cfyied Dtesy pypasd eyt ysiehoel-Sangihyl-eraaty D cthed !>
dﬁﬂ{%%d-g%&%aw%y&é!(@a% ¥echlj, istélved in0f mi 6f TIER@ya3Mitkn added at -78°
e

trea successively at Q Cwith 0.287.9 of, 3,5; ,.
ot PO ey o6 15 o s e 1% £ O Sito g ige/RYECh
t%bfolﬂ’c!)[‘ @;&?Acﬂbg %@ﬂh%t@ﬂt,hzl&ﬁingﬁ?gﬁi Vategiddyifly 38T sgdi@md@ﬁatg, and
mol ) .o ] e ol i t ved an
egi‘HqI?'ii%og%ﬁf?lﬁfﬁlésd f@@?" eﬁgﬂ fla oculﬁlrr %%étoggaﬁ:gy Eﬁ?é’hed i ce,
10 HexfedheDBo564861 aftirded @.h9 14 6Bhe titthaampoigp drisy agii{iSOTREEOHS

and, water,. drying over sodiumsulfate, and evaporation
CSPO%eﬁséSti Ysogl vents, followed by flash chronmatography

) (Si 02, hexane/ AcOEt =85/ 15) delivered finally 0.415 g

S M§: 4886 @™MtHe - conpound as colorless oil. MS: 342.2

(MtH) +. gl 3 14 12 (Z Cycl ohexyl - 5- net hyl - oxazol - 4-yl

- et hoxyl -3 5-di net hvl - phenyl /-3- 30

hydr oxy- 2-i sopronoxy- propi oni ¢ acid ethyl ester WO
6 L ' i

15 i€epkbRoty-plopidtii¢ sipetbpys@ni ne (1. 60 mmol) and 1.00 m
: of 1.5 M nBuLi (hexane) in 3 m of abs. THF at 10.

ﬁ%g%i{ %%BQ%B&,% pté%a}ezd%_é%[%r@r%lc lcﬂfexﬁtﬂliﬂeth 1-oxazol-4-yl)-ethoxy]-3,5-

oxyacetat'e , dissolvy in O. of
direthyhephend e dhydray StisePioRgrE BrAFioRie aci S@Ygﬁt%??r?’g% gomol) was

&iQS'ESRJeStnS 18191 SHi8AkRbAREE 9Ad, (PeaedlB9° ¢ithfl.c2benladfoniehylsilane (10
pr epar e

ey and e YentSoreidh s wrdey Vissrats ST e BpREoR e wes then
20 ﬁ%ﬁ% 'B:M{acbméﬁhcamg?/ﬂ@i@@g gmmlganic thysrsedstediwith warterl (pH of ag.
t t - { ,
P 50 oA PR R i ol DAL 58, sty
i96@4, NeMdHle/ AcORresA) droeiutedit { $2opofithe KtlAC@EPoundhasiokygless oil.
wi.th water, drying over sodium sulfate, and

a U of the solvents, followed by flash
%r%@gﬂ&%@_\ghy (Si.02, 10 hexane/ AcOEt =65/ 35) afforded
0.191 g of the title conpound (syn/anti-isoners) as

25 1] 3;{4~ [2-( 2—Cvc1oheva—B-.methvl—oxazoLé-vl)—ethoxy] -3,5-dimethvl-phenyl}-2-

isopropoxv-propionic acid

0.181. g of the above prepared 3-{4—[2—'(2—cyclohexyl-5—methyl—oxazol-4—y1)—ethoxy] -3,5-
dimethyl-phenyl}-2-isopropoxy-propionic acid ethyl ester (0.384 mmol) was dissolved in
6 ml of THE/EtOH=1/1, treated with 0.959 ml of 2N NaOH (5 eq.), and kept at ambient

30 temperature for 14 h. The reaction mixture was then poured onto crashed ice/AcOB/HCI
dil., the aqueous phase reextracted once more with AcOEt, the combined organic layers
washed with water, dried over magnesium sulfate, and evaporated to dryness. Boiling up in

hexane, followed by decantation after cooling, yielded 0.149 g of the title compound as
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colorless, sticky oil. Ms: 488.5 (MtH)+. h] 3 {4 [2 (2
C cly ohexyl - 5- net hyI -oxazol -4-yl)-et hoxy] -3
wooglijoret/Bv| - phenyl }-2- 15 i sopropoxy_pr opi oni eCHEPIHOH011189
ly ester 0.189 g of the above 7_prepared ‘
3-{4-[2-(2-cycl ohexyl - 5- met hyl™-oxazol - 4-yl ) - et hoxy] - 3,
5- di net hyl - phenyl } - 3- hydr oxy- 2-i sopr opoxy- propi oni c
ﬁgjyglucg‘t@lyl ester (0.388 mmol) was dissolved in 1.5 m
of trifluoroacetic acid, treated at 0 wth 0.620 m of
ri l.si;l.ane (10 eq.) and then kept for 32 h at RT
nag‘gwggﬁbus stirring. The reaction m xture was then
20 poured onto crashed ice/ AcOEt/ NaHCO3, the organic
| ayer washed with water (pH of ag. Phase -9), dried
over sodium sul fate, and evaporated to dryness. Flash

Egi}ﬁgfgggography (Si 02, hexane/ AcOEt =8/ 2) produced
g of the title conmpound as colorless oil. Ms:

314 Zéjlﬁ(@%%ﬁ }‘(53@@2501“62@’5 p}}azg -%gi)y?t%w?% 5-dimethyl-phenyl}-2-ethoxy-

%ﬂbmh&lﬂ lwap bepyted 12 andlsmpoepaxnyle@sopitoning insied ghethgll

eofinct B L BER D O LPgarhsicaR S9SPSST ) - et hoxyl - 3.
5- di net hyl - phenyl } - 2-i sopr opoxy- propi oni c acid ethyl
MS#a0.4(B+384. mol ) was dissolved in 6 m

of . THF/ EtOH=1/1, treated with 0.959 ,m of 2N NaCH (5
eq.), and kept at anbient 30 tenperature for 14 h. The
reaction m xture was then poured onto crashed

|ce/ AcCEt/HCl dil., the aqueous phase reextracted
Examglefdre with AcOEt, the combined organic |ayers
washed with water, dr| ed over magnesi um sul fate, and

| 3e{\4apoqzacﬁdolte&yleﬁ'—?méa&roxﬁmﬂ44nﬂbeuhpr Anapfhehedene 1-vi} ?1 iy

ecant.ation af t.er :
R e A S %%i‘i%‘?ﬁéﬁ%%fé“ﬁf %%”‘?’dm"y
napRthaleat-d- qpé:baﬂdﬁlwdﬁ ds. conglingmrztngr {rigkeept of 3, awﬁwé 26 s

l,Q . e

i F?”f‘? L e E“‘*?édﬁﬁfﬁ,‘;i‘%"}c’&”“"“‘
apﬂ@ﬁaﬁ@ldﬂﬂﬁnadﬁ ddy(dee)-exanpl e 25, but using in step
g] ethyl ethoxyacetate instead of ethyl

M§angq%mpet ate as colorless oil. M 430.4 (MtH) +.
0 Exanpl e

Example 28

3-{4-{2-(2-Cyclohexyl-5-methyl-oxazol-4-yl)-ethoxy] -naphthalen-1-yl}-2-propoxy-
propionic acid was prepared in analogy to example 27, but using in step g] ethyl
propoxyacetate instead of ethyl ethoxyacetate as white solid of mp. 106-07°.

MS: 466.4 (M+H)™.

Example 29

3-{4-[2-(2-Cyclopropyl-5-methyl-oxazol-4-yl)-ethoxy] -naphthalen-1-yl}-2-isopropoxy-
propionic acid was prepared in analogy to example 28, but starting the whole reaction
sequence in step a} with cyclopropanecarboxaldehyde instead of

cyclohexanecarboxaldehyde and using in step g] ethyl isopropoxyacetate instead of ethyl
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3- {4- [ 2-(2-Cydohexyl -5-nethyl -oxazol -4-yl)-ethoxy]
- napht hal en-1 -yl -}-2-ethoxy- propionic acid was

in anal ogy to exanpl e 25, but usi ngedmeESbE12189
Vvog?ﬁﬁgzggroxy napht hal ene- 1- car bal dehyde as coupl i ng

partner instead of 3,5-di metthf—-4- hydroxybenzal dehyde
and in step g] ethyl ethoxyacetate instead of ethyl

! as white solid of np. 101-04
p%o?g%%gmeéﬁég?ﬁ@g%fo%}%m + Exanple 28 3- {4-

Li é%ﬁcycléﬁbexyl 5- met hyl - oxazol - 4-yl ) - et hoxy]
Sh Pt -~ I-yl}-2-prop oxy- 20 propionic acid was
prepared in anal ogy to exanple 27, but using in step
19dte®bhBbth poapax yaedtdited hmd tteasttoizeduhipliows:
et hoxyacetate as white solid of np. 106-07. MS: 466.4

3%%?0{% cl/c?x Q&ng?d =4 g%u%?thgl oxaz?]le 3- %}gl(%ez(g 52 ann;/ol pr Fared ﬁ:m
c@jﬁehmegnbbxglﬂe}hyﬂe a@% g@ﬂxyoncmxggq: ﬁnc}eécr ida‘bﬁ%@ el lissolved in
5%&? Bf EfLEID 2 AR ALAY d%o%‘wﬁm 5. 28m] BEROSL A1 Liegg. TiReeaction

e reaction sequence_iln ste

W@Waﬁgﬂﬁ@&m@bwﬁhb@é}%@ ﬂﬁg}cgg\cﬁé%tfare lly pouring onto crashed ice /
3%&@6&@@&@1@5@&@11 gy dadiangal esirngionrof sheepughustiayd with

BB e PR Sl OO e v

sbdiam sublfite, eﬂ.@ﬁor&tx(nh/b%@kk so]vnnts,taepi fially bitash chirosehiegra PRS2

hlﬁf’o' @} g%i yfﬁgg%g ﬁ{e'lﬁs‘é‘?oﬁ?ﬁg&pn@%f} );%@ 221, BQdf?.Eloro propyl)-

4¢F@mmt1adl Obcamh BVIE:\267 3 hzee&ah@é aba BBs i @éﬁw@ pa}(ata oa?géoééﬁ of 4-

H@P%%@Pz 25 é&t%g alltzgaﬁféa " %%%lé’@&oﬂirﬁ%q 7% idﬂbltﬁl%Sn te 111
i

NMRabeqp)cal THrels S48 PO (ni & bttt 2P AP T, 0.9

1m4 gndsrnen quenched by careful 'y pouring onto
hed 1ce / 3N NaOH Separation of the |ayers,

2dd|t|o . extraction of the aqueous phase with
shing with Na2CC8 and water, drying of the
conbi ned organi c phase over io sodlun1sulfate,
evaporation of the solvents, and, finally, flash
chromat ogr aphy (Si 02, hexane/ AcOEt=9/1) yielded in

%g1 héﬁf pol ar fractions 6.53 g of

%? di chl or o- propyl)- 4, 5- dinethyl oxazol e (Ms:
207.1, 209.1 (M¥)) and in ar_ o 3 )
ofd-Ip- (%ﬁmﬁwlh%mezhsé;ﬁeqaaﬁﬁoﬂ “rﬁhthag %&19%55 oy
58bRAIERR WisPeshre®mtraldgy l&ge}taﬂl}ilfhw blk using in step gl ethyl
ethoxyacetate instead of ethyl isopropoxyacetate as white foam.

MS: 4103 (M+H)".

Example 31

3-{4-[2-(2-Cyclopropyl-5-methyl-oxazol-4-yl)-ethoxy]-benzo ib)thiophen-7-yl}-2-
propoxy-propionic acid was prepared in analogy to example 29, but using in step f] 4-
hydroxy-benzo[b]thiophene-7-carbaldehyde as coupling partner instead of 4- hydroxy—
‘naphthalene-1-carbaldehyde and in step g} ethyl propoxyacetate instead of ethyl
isopropoxyacetate as off-white solid of mp. 61- 63°.

MS: 430.3 (M+H)",




NMR the typical signals at 4.42 ppm (s, 2H) , 2.27 (s,
3H), 1.97-2.03 ppm(m 1H), 0.98- 15 1.04 ppm (m 4H).
oi/dihdsl (M+.  Exanple 30 PCT/EP2003/012189
Wd;@?%-'1?1%7-:’(2-Cyclopropyl-5-m‘sthy|-oxazol-4-y|)-ethoxy]
-napht hal en-1 -yl }-2-ethoxy--29- propi onic acid was
prepared in anal ogy to exanple 29, but using in step
g] ethyl ethoxyacetate instead of ethyl

i sopropoxyacetate as white foam WNS: 410.3 (M+H) +.
Exanpl e 31 25

Examplq32. (2- Oycl opropyl - 5- met hyl - oxazol - 4-yl ) - et hoxy] - b
enzo[ b] t hi ophen-7-yl }-2- propoxy-propionic acid was
3{3 @gﬁ(Zﬁay&wprap}gu@meﬂgﬂm&#@ﬂﬂﬁhé)—aﬂomﬂthenmﬁbﬁ@lwﬁhesﬂeri}-Z"EthoxY'
4- . hydr oxy-benz t hi - 7-Ga
A dottan s T R
5 dlaphyhdeadteimstehd ofuthyd|mdtepygecetatelasd whitttfepmg] et hy|
propoxyacetate i nstead of ethyl isopropoxyacetate as
f [ lid of np. 61-63. 30 MS: 430.3 (MtHt. WO
I%O@ﬁ?ﬁl(ﬁﬁppdl EP2003/ 012189 -59- Exanple 32 _
3-14-[ 2-(2- Cycl opropyl - 5- net hyl - oxazol -4-yl)-ethoxy]-b
enzo[ b] t hi ophen-7-yl }-2-ethoxy- propionic acid was
prepared in anal ogy to exanple 31, but using in step

®langflfyd 5 ethoxyacetate instead of ethyl
propoxyacetate as white foam NS 416.2 (M-H) +.

I . ) ~ Al - -1-v1)-2-
SIS G nimetpranilyd sty rgek it phory) naphhelen 1o
10 px@pbm}xyﬁopha@hetd'tdmemimﬁpweﬁlIZaDEXQEYﬁ‘P B Bwbﬁtéﬁrtén&'a%ia hole
%{éﬁ&io\?&zs%@%n%giﬂ e 3HE0Y, 3 L RmeXgIR8. d&hydo Wstaldatt | ng
e of'e reactron sequence in step a] wth
acBharaneeanhenlichrdn serlpaless dlst ead of
cycl ohexanecar boxal dehyde as colorless oil. Ms: 452.3
M¥ 2 4 pvtinys series, reaction step b] yielded an 7 /
1 mxture in favor of the undesired 2-(1 15

:E@?%@g%éa%ﬁ%&@%ﬂﬁ%@ﬁ%ﬁ@ fhy BB or W AL QYT 2-(1-
15 (Rodrkrkibtbl-propph+4, 5-Bimehilydxapdapoir ghe wished-for 4-chloromethyl-2-
(2,2-dimethyl-propyl)-5-methyl-oxazole.

i j Example 34
foo

3_(4-{2-(2-(2,2-Dimethyl-propyl)-5-methyl-oxazol-4-yl} -ethoxy}-naphthalen-1-yi)-2-
20 ethoxy-propionic acid was prepared in analogy to example 33, but using in step g] ethyl
ethoxyacetate instead of ethyl propoxyacetate as light yellow foam.

MS: 440.4 (M+H)™.

Example 35

25 3-{4-[2-(2-tert-Butyl-5-ethyl-oxazol-4-yl)-ethoxy]-benzo[b) thiophen-7-yl}-2-ethoxy-

| propionic acid was prepared in analogy to example 9, but using for the Mitsunobu-
coupling 2-(2-tert-butyl-5-ethyl-oxazol-4-yl)-ethanol instead of 2-(2-tert-butyl-5-methyi-
oxazol-4-yl)-ethanol as white crystals of mp. 146-48°. '




Exanpl e 34 3-(4-{2- [2-(2, 2-Di et hyl - propyl)
- 5- net hyl - oxazol -4-yl] -ethoxy}-naphthal en-1-yl)-2- 20

wo%d&lﬁ%ﬁﬁf opionic acid was prepared in anal ogc#Br2003/012189
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exanple 33, but using in step g] et hyl ethoxyacetate

i nstead of ethyl propoxyacet af@- as light yell ow foam

MS: 440.4 (MrH) +. Exanple 35 25

NS14432M-2E).ert - But yl - 5- et hyl - oxazol - 4-yl ) - et hoxy] - ben

zo[ b] t hi ophen-7-y1}-2-et hoxy- propionic acid was

P08 Sl Bon B0 ok Br FAARL otBsPUt UST NG for the

2- 52 tert butyl 5 ethyI oxa2 ol -4-yl)-ethanol instead

ad f pRipyylaminegtageticackheibdlestar y ) - et hanol  as

\Nhl te cryst aI s of np. 146 48. WO 2004/ 041275
vEPf?ggQﬁ{eQﬂl%rlSsQer hy@@ochl@dg/&%ﬂé Zrhdf Kd The7 HOLIRE:; (2.2 eq.)

| nt [ at par.e

w3t ST E B oo E bRy F Rt Roy eLbERiet Lol S dippwig pih 256 mi

G yhctdbridd (Y disreq.)edikyolved s 86 mhyHCHeO.OfHedeadtibh. hixture was

amﬁ%g) Iq:dchzélm%é&@fﬁl era’(r;luEt ?%ggaéncgﬂ}e\}}\@e & bﬂlé r%giﬂ\f%%iunng

wirtopubld ind 1 HCY. 288Enbepacitioper tipihyeshadditidaal(cxtragion of the
Hedus ﬁaﬁﬁ%ltﬁlﬁgblip wabhifly with Nat& %Zmd g, GEARE bPMe combined

i Xtu ['owed. t o°reach lent ténperature (2.5
Rpamnpbash eﬁerqa@ﬁgh%#aﬁyar@ﬁ‘fép@nap9n pbieispients fafigiinally 13.06 g of
firdfNeeohpeurd dseblorleddfdatd. Separation of the layers,
addi tional extraction of the aqueous phase wth

@gﬁéﬁe@@f {ng wi th Na2COB8 and brine, drying of the

organi ¢ phase over sodium sul fate, and
evaporation of the solvents left finally 13.06 g of
pure title conpound as colorless liquid. MS: 188.3
(M:tH) +. bl

_z(é'ﬁDgn% 1y Mﬂww aci d

GGl 278 s poarared (3 2o e gon I Beic SFidEetRr goter (69.75
rﬁﬁ@l)&@%s%éﬁh | Iyécplln 375851111&6bgrﬂrmf aniMooledtdaivant 78° 146 ml of IM

Xa | . Zl de re. sl .
e iR AE P n R T e ook AR e Wi fonnel
}Sﬁkspkemng)ﬂlefyeﬂovﬁﬂisphmmmior 37 Bfin 6at498f frito1ofnl af dliyl bromide (1.1 eq.)

bars%gﬁqéle m(dl stlrn{lg f% tinted fordl%%\qm %%Aﬁi!{ er;&ﬁ% ak]hlﬂ%gr 40t Min. at

e sane tenpera ure an
Of. Bouring ool hamgogehegisgedntinn ganane sntogashedire il &l trafold
QLA dH WP RAOEE bl wEél‘ﬁHg‘%ln% water, drying over sodium sulfate, and
evaporation of the solvents, followed by flash chromatography (SiO;, hexane/AcOEt=8/2)
afforded 10.50 g of the title compound as colorless solid. In addition, 2.70 g of the di-

allylated product {2-allyl-2-{2,2-dimethyl-propionylamino}-pent-4-enoic acid ethyl ester)

was obtained from the less polar fractions.

MS: 228.1 (M+H)",

¥

c] 2-(2,2-Dimethvl-propionylamino)-pent-4-enoic acid

10.50 g of the above prepared 2-(2,2-dimethyl-propionylamine)-pent-4-enoic acid ethyl
ester (46.19 mmol) were dissolved in 146 ml of a 1:1 mixture of EtOH and THF and
treated under cooling with an ice bath with 46.19 ml of 2N NaOH (2 eq.). After 1 b, the
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extraction with AcOEt, twofold washing with water,
dryi ng over sodiumsulfate, and evaporation of the

woSRbYERs &, followed by flash chromatography ($c@gpzo03/012189

hexane/ AcOEt =8/ 2) afforded 10.50 g of the title

conmpound as col orl ess solid.-fh-addition, 2.70 g of

the di- allylated product

rkz1igh n¥ikrude (s &ﬁk@@ﬁtﬁ)ﬁkasﬁé@ﬁh%ﬂ%(ﬂpﬁm thﬁoué -pﬁﬁls@lr(’}:xtracted
25 was, obt ai ned

O?II%%%[O?%% Aeci)é% rt%@gor&b&e%pﬁgﬁmc &rﬁrers wasge& wech wa%er, <B51ed60ver
sddiluzh Qﬂﬁteﬂ&ﬁd]Wappfa@@]l to rlyyreesi. Thprepprdl 454 efitbe ttlapiadiuct was
ove par ed

Oﬁ’ga(lﬁedzgd”%lt p%%f\%r am no) - pent - 4- enoi ¢ aci d

ethyl 3o ester (46 19 mmol ) were dissolved in 146 ni
M. 188 2:(M4)xt ure of EtOH and THE and treated under

cooling with an ice bath with 46.19 nl of 2N NaOH (2

eq.). After 1 h, the WD 2004/ 041275 PCTI EP2003/ 012189

-61 reaction m xture vvas poured onto crashed

j.cel AcOEt / t he, t ted

ok e ropi e e B TSR B er s washed

W|th wat er, dried over sodiumsulfate, and evaporated -
4.7 g‘JbMesBove‘Ehﬂheh@ed 28(%dm@hyltmepnonyﬂamlm)emﬂ gumpdc acid (21.43

o o a)werg 8%?(&%& h83%9hl & p?f'ldfﬁ@ r8fePBith 33 M1 nl-l%%p?oplomc

@hmx@et W%)Nﬂf@_hq@t@ﬁp 3A97 fop i h A feneppling 306 A e water were added
31d2t§ g]&furé t ﬁ)k}qﬁ%ﬁywd@esﬁa%ﬁgl pourmg onto crashed ice / HC), twofold

wr opl onyl ar no -%gnt- -enoj c. aci d di ulfate
e(mctw wwc aghigp it ¥e aid pptegrdrping OgfTHgdium swiate,
dddeRbgskatibl Bftll@ 2olv&is, %]lcﬁ\fedmydﬁbmfhr@mh@ogaﬁm'dmhd%e@ 5

0, h. After 0. 04
vty AR AR Sl ot RUS R Re bl ROHORS ofs
Mn. at 90. Careful pouring onto crashed ice / HC,
Meolld(Mat}yraction with AcOEt, washing twice with
Na2CO3 and water, drying over sodiumsulfate, and
evaporation of the solvents, followed by flash
chr omat ography (silica gel, hexane/ AcOEt=8/2) |eft
finallly 10gof thetltle conpound as yellow sh oil.

u Tryl-ogazole

4- Al lyl-2-tert-butyl-5-ethyl-oxazole 2.10 g of the
2boy @f He@Baveprepared 2,2- dimethyl N-(1- proplonyl -but-3-enyl)-propionamide

ég@g h@o‘l\%@eﬁf?t&& W @%gg% ({fﬁnﬁ%or?gp%gl aaﬁr(% &%ﬂ 81 8.29 ml of
trEﬂLfolrME@caﬁd‘Iyldﬂda()ﬁ e, XaZuﬂQ\egnﬂ»lr ¥ haat 308 w@n AL ofdicaipd the
; %égptmy ?eaﬁgé?ﬁ%ttar&ggc e(g% %cﬁgn )mﬁﬂ{je %8Pk ]gﬁ EBuﬁd Rndd crashed

earance o tar
e ldenCak, thah@qoeabmrdnHm&at @qtecméwcn ehthe R gw %Wlth water,

GLap6% sodium sulfate, and evaporated to dryness. Flash chromatography (SiO2,
hexane/AcOEt=95/5) delivered 1.29 g of the title compound as yellowish liquid.

MS: 194.3 (M+H)™.

1 2-{ 2—tert~Butvl—5-ethyl—oxazol—é—yi)—ethanol

¥

0.596 g of the above prepared 4-allyl-2-tert-butyl-5-ethyl-oxazole (3.083 mmol) were
dissolved in 10 ml of THF and 4 ml of water. 0.387 ml of a 2.5% QsQy solution in tBuOH
(0.01 eq.) and 1.405 g of NalQ4 (2.13 eq.) were added, and the exothermic reaction allowed -
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i ce/ Na2CC8, the aqueous layer (pH -8), extracted tw ce
with AcCEt, washed with water, dried over sodium
woShdediBs and evaporated to dryness. Flash  pcrEp2003/012189
chromat ogr aphy (Si 02, hexane/ AcOEt=95/5) delivered
1.29 g of the title conpoundé&d@s yellow sh |iquid. 25
M5: 194.3 (MtH) +. fi
to%y%r&ge'ﬁﬁ esL Bty larer f Oxhe QX a%Qkadion Indhil:BaRdhode®8toGrashed
) the above prepare i ) : 1
icqexiragipd pricawith BEO P Washedrvith waigp Grisd ceoeS RIS
eﬁ?@ﬁﬁa’d"t@@r#ﬁbsslt@) prbvial ~J bl ofinghdt aldehpde. Waisaras rédi@8Fedrin 9 ml of
Q

a 2.5% 0s04 solutign i 0, (0.
B35S iR RS A3 el Yoo adel 2y fih o Y
temwethereNitandedobilonp dtliverelch AAORROPAT T dRNEby flash chromatography
PCT/ EP2003/ 012 202 A ter
(SophERaer trie pagab iy s BCRER s Tty
crashed ice, extracted twice with AcOEt, washed wth
Mfai¥3 (MtEBd over sodium sulfate, and evaporated to
dryness to provide -0.6 g of crude al dehyde. This was
redissolved in 9 m of EtOH and reduced by addi ng
0.233 g of NaBH4 (2 eq.) at 0. After 1 hat the same 5

tenqgrature, standard work-up delivered after fina
Expm®!f PBati on by flash chromatography (SiC2,
hexane/ AcOEt =1/ 1) 0.386g of the title conpound as

3¢ 0!{prD &8 2 - DithethNGirop @R 5 3nétMiH)tazol- ExHrephaxyBéenzg[b] thiophen-7-
- dnb A ladn 2+RA BPH )50 : ifle ¥r

RET %Oﬁ%fg% ! Bhar0d 0P o TR 88 4By irkie

Misimbbvasouplisg dtedraxs-benea bliyiopbees Znrprbeldshydass coprlinggpartner

T - UYnohen ARl daRgidehyd olorless foam.
“ﬁ&ﬁ§§?%£?ﬁhi zo?E]?hiophgne-;igaiggid;hyde as coupling
artner instead of

'ﬁ%@?é&@iﬁhphthalene-l-carbaldehyde as colorless
foam WMs: 446.3 (M+tH)+. 15 Exanple 37 3-(4-[2-
[2-(2, 2-D net hyl - propyl ) - 5- net hyl - oxazol - 4-yl ]

- et hoxyl - benzo [b] thiophen-7-

| ) -2-j_sopropoxy-propionic acid was prepared in
E§W£P§§§§to exanple 36, using in the aldol-step ethyl

I sopropoxyacetate instead of ethyl propoxyacet at S
3efftf (2wl §262-DoaethylRerowl) -546ethal-praepl-4-y1]- gk r@ﬂ@égﬁﬁlophen-'f-

4 {shi e 2cillRlbytep@eadfhndoyy) fREAOKE)3 e iabe
_y{):%gsﬁg%%k?%_'fg@%%& gc_nHWa ¥tep ndloy} ¥ kY |

aldol-step ethyl isopropoxyacetate instead of ethyl propoxyacetate as off-white foam.

MS: 460.4 (M+H)".

Example 38

3-14- (2-Cyclopropyl-5-methyl-oxazol-4-ylmethoxy)-naphthalen-1-ylj-2 -ethoxy-
propionic acid was prepai‘ed in analogy to example 22, but starting the whole reaction
sequence with cyclopropanecarboxaldehyde instead of pivaldehyde, as white solid of mp.
- 166-68°. '

¥

‘MS: 394.2 (M-H). - -




propionic acid was prepared in analogy to exanple 22,
but starting the whole reaction 25 sequence with
. panecar boxal dehyde i nstead of pival detygeross12189

woRtGh GRERDanCC! mp. 166-68 MB: 394.2 (MH) WO

2004/ 041275 PCT/ EP2003/ 01218963 - 63- Exanpl e 39

3-[4-(2-Cycl opropyl - 5- net hyl - oxazol - 4-yl net hoxy) - napht

Egghﬁggg-yl] - 2-propoxy- propionic acid was prepared in

anal ogy to exanple 38, using in the al dol-step ethyl

propoxyacet ate i nstead of eth et.hoxyacet at e whi

B ionpon P dyT okt SoghaSp Ry e S g

p304pionic acidlwas prepared in analﬁg}lf to examp}e 38, using in the aldol-s.te;r)1 etr}]lyl
- (2- opr o - 5-. gt - =4- v XY w@pht ha

PRy TBre L Bl S e B A i AR DD

in anal ogy to exanple 38, using in the al dol-step

5 ME:HpB3tM-HSopr opoxyacet ate i nstead of et hyl

et hoxyacetate as white solid of np. 129-30. WMs: 408.3 .

(MH Exanple 41 3-

[4-(2-Cycl opropyl - 5-net hyl - oxazol - 4-yl met hoxy) -benzo

E%g] %?'ophen-?-yl] - 2-propoxy- 15 propionic acid was
BPdred in anal ogy to exanple 39, but using for the

M t sunobu- coupling

UHhyHCpRypoezn e} yiommivk derl Metarpah a2yl cbiroprargxy-
A artner instead of,.4- i ok N
D R re R R palopr g Pl 2R in e ok sep et
10 isgpro@8y8etatiisstedd of ghylivihigryacetappaspbifpobd 2bmy. 139-30
4- (2-Cycl opropyl - 5- et hyl - oxazol - 4-yl net ho) cy) - benzo
Ih@;ﬂkgwgpmgn-7-yr] -2- i sopropoxy-propionic acid was
prepared in anal ogy to exanple 41, using in the
al dol -step ethyl isopropoxyacetate instead of ethyl

propoxyacetate as off-white solid of np. 71-72. ME:
414.2 (M H 25 Exanple 43 3-

Hx4miple Qycl opr opyl - 5- net hyl - oxazol - 4-yl net hoxy) - benzo
t hi ophen-7-yl] -2-ethoxy WO 2004/ 041275

[ b]
?Egr—/(5:78%885!0%}12—g-%?ethyl—oxazohl-ylmethoxy) -benzo[b}thiophen-7-yl]-2-propoxy-

15 propionic acid was prepared in analogy to example 39, but using for the Mitsunobu-

coupling 4-hydroxy-benzo{b]thiophene-7-carbaldehyde as coupling partner instead of 4~
hydroxy-naphthalene-1-carbaldehyde as white solid of mp. 88-89°.

L } MS: 414.2 (M-HY".

20 Example 42

3- [4—(2—Cyc10propy1—5—methylnoxaiol-é-ylmethoxy)-benzo [bithiophen-7-yl]-2-

isopropoxy-propionic acid was prepared in analogy to example 41, using in the aldol-step

ethyl isopropoxyacetate instead of ethyl propoxyacetate as off-white solid of mp. 71-72°.

MS: 414.2 (M-H)".

Example 43

3-{4-(2-Cyclopropyl-5-methyl-oxazol-4-ylmethoxy)-benzo[b] thiophen-7-yl}-2-ethoxy-
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-64 propionic acid was prepared in analogy to exanple
41, using in the aldol-step ethyl ethoxyacetate

wo bilglgads of ethyl propoxyacetate as white solp@oF200M12189
153-54. MS: 400.1 (MH)- 5 Exanpl e 44 3-
[4-(2-tert-Butyl-5- nethyl oxd&Aol - 4- yl met hoxy)
- 3, 5-di net hyl - phenyl] -2-isopropoxy- propionic acid

pr %nﬁﬂif&%ﬁ%ﬂpﬂeﬂar@@ﬁl Doy Qo xAARE &1,2inghi thelkdd sl gstdpomthyl
e suno

tBOX BT RPRRGPE OB ¢ ﬁyﬁl?r&wxsﬁémfﬁﬁa shirecligkef o dioP g
partner instead of 4-hydroxy-

Msenx0] (NtH) ophene- 7- car bal dehyde as col orl ess, viscous
oil. lo Ms: 402.4 (MH Exanple 45 3-
[4-(2-tert-Butyl-5-nethyl-oxazol - 4-yl net hoxy) - 3- net hyl
- phenyl ] -2-propoxy-propionic acid was prepared in
anal ogy to exanple 21, but using in the aldol-step

Exarhyle 445 propoxyacet ate instead of et hyl
et hoxyyacetate as colorless, viscous oil. Ms 388.3
3-( M‘(bthrt— @h@t}f}'ﬁoiﬁhoﬁz}(ﬂm%ﬂmlﬂx)ﬂZthﬁ?]hyﬂlergﬂ enisdpropoxy-

acrylic.acid

P%QPé%ﬁ%ﬁl W%Plye?ifeé PR S 8%1% 5inE E%T the Mitsunobu

AldispBEndinmtieiHichjdiex)-Batzzkiekdiean cou]ﬁ@g@atper 1nstead of 4-hydroxy-

NS el A ey AR R o 16 m

anblent t enper ature. 4-Benzyl oxy-2-net hyl -

MfeAad dhllde (12.5 g, 55.2 mmol) was added and the
reaction m xture was heated under reflux for 16 h.
The sol vent was concentrated at reduced pressure, the
resi due was taken up 25 in AcOEt and washed with
saturated aqueous NH4Cl sol ution and brine. The
6@5&% 48 | ayer was dried over sodiumsulfate, the
sol vent renoved under reduced pressure and the

3¢ @S(Zd:ldﬁ ptpl-3- h&dh}blpxenﬂunﬂnﬁﬂrwmhﬁ@gﬂhﬁmhe@ﬁ 12-prppgy-propionic

agl ﬁé%g@%{?@l}ﬁ &nﬁo%p 0 eixampf 8 bvgdt%ws H'gge! aldgl te@ etffl the

pPexPaceldd inkieadof e_t_hyl\ﬁzhcg@wv@wz 78lopess/ ‘EF@G@S_“lO 12189
- 65 bl

. —tHoxy- 3- (4- hydr oxy_2- net hyl - phenyl ) - propi oni c
h%%?§b3%ﬁﬁpﬁéster A sol ution of

3- (4- benzyl oxy- 2- et hyl - phenyl ) -2(Z, E) - et hoxy-acrylic
acid ethyl ester (1 g,

¥Example 46

al 3-(4-Benzyloxy-2-methyl-phenvl)-2(Z,E)-ethoxy-acrylic acid ethy] ester

A suspension of (1,2-diethoxy-2-oxoethyl)triphenyl phosphonium chloride [Tetrahedron.
- 50(25), 7543-56(1994}] (35.5 g, 82.9 mmol) and DBU (13.6 ml, 91.2 mmol) in THE

(60 ml) was stirred for 10 min at ambient temperature. 4-Benzyloxy-2-methyl-

benzaldehyde (12.5 g, 55.2 mmol) was added and the reaction mixture was heated under

reflux for 16 h. The solvent was concentrated at reduced pressure, the residue was taken up

in AcOEt and washed with saturated aqueous NH4Cl solution and brine. The organic layer

was dried over sodium sulfate, the solvent removed under reduced pressure and the

residue purified by column chromatography (silica gel, hexane/AcOEt) to give 14.5 8

(42.6 mmol, 77 %) of the title compound as yellow liquid.

MS: 340.2 (M), 249.2, 147.1, 91.1.
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2.9 mol) in ethanol (50 m) was hydrogenated over 10
% pal | adi um on charcoal 5 (250 ng) at anbi ent

“m;%&mﬁ_?%ure for 2 h. The catal yst was f||ter§g3@§ﬁm§mgﬁw
t%e sol vent

evapor at ed under reduced pressure to give
600 ng (2.4 mmol, 81 % of th&title conpound as
yellow |iquid mhich was used in the next step w thout
further purification. M. 270.4 (M:tNH4) +, 253 (M +,
207.2, 165.3. to cl [racl 3 14 (2 tert Butyl 5

Yo PRels apftOoxy

[rac] 2 ethoxy 3 (4 hydroxy72 nethyl phenyl) propi oni c

P@ﬁhﬁmﬁi d’f)bl-(4elsdn 10){}( B0netbyl- Iﬂieﬁyh)’fi‘(bZ)E) -ethoxy-acrylic acid ethyl ester (1 g,
ter

2?? eh}/angg(gg lZw%ﬁéc{}X enb 'H)Eokrgé/ieﬂ's ‘I% ﬂQc!hﬁm( <§‘i'i|-<:}{'£goo'cﬁ1

m car bonat e (

(%0 @) %mﬁerapmmrt foagdn ahe paelaig avas il tpisdicdianggh wﬁ%ent
‘3%%%&% gilérr}e@&@a giﬁk@ﬂ&é td‘%ﬁle 6@"‘1%g%?:‘§ RERS onowyas theaateed

sol vent eva ate
RGBSR R T S
HCl/ice water 1/1 and ethyl acetate. The | ayers were
MSPaoat®o g 8e (Bolieous, LeyRr was extracted two
times with ethyl acetate. The conbi ned organic | ayers
were washed two tines with brine and dried over

sodi um sul fate. The sol vent was renpved under reduced

pressure and the 20 reS|due ourlfled by col um
e, e Wit .l‘.‘\_::_lth.t!.J""

( I, 63 9@ of t he t|tIe conpound as |
20 {&Ca%‘de% %Stgv%o 426.3 (MeNa) +, 404.4 (MeH) +, 361 3,
291.4, 225.4, 152.2, d rac] rt But
ik elaabiz: o by s g sy e o3 o ester
({Bbﬁ QQ‘ RmdD Iite_l:tlba thﬂ(bx@medfyl 5-methyl-oxazole (41 mg, 0.22 mmol,

21 l 1041
PP eI 2R T Db Shi E TS B R darepm odids
w5 stPendedlindcaromd (5 ml). ThiEfusptrsmmotas Dedted ggdengeﬂm) fopdd hs

%ﬂ? eva?ﬂrét't\le,da ugxlé? Oye%ukédcgﬁle&%e%ddocﬂe ge@:dﬁ@ dfgfsolvgd 162 N I—ICl/ ice water

I 'on I rred
Hrmlnd athyt eeper Fhelagers mete &eaﬁﬁaﬁé@nwth%aq}lewsalaﬁ%&?é Eﬁeﬁed two

sc‘% tgteﬂh?e c@ﬁpeeﬁ‘hé E&nﬁi‘i’ﬁh 'o@nﬁ:rlgye?sosﬁ&e abladdesl ouftﬂ@rwuh brine

duce ssure. resj due was iS
zH@l ¢H1%3e0‘\ﬂmcé1ﬁm&/511 faéﬁaf hetsh Fnta‘“&aétrﬁli“@"edt”r?glef 5‘%‘&‘%‘1 W@Fsé“'e and the
SERRE AR R AR AiEn CRAMEAUE bRy Ellicwad, @xbhacinetho@ithto give 50 mg
thg@@uietate Thelconblned orggpk& l..ayers were washed
4ok hriiesIBBh S £ - With ice
water/brine 1/1, dried over sodiumsul fate and the

BE: U6} (Mablady épbt Aiet]) 361\pa2diol, 2285.4i a2t he title

compound (44 ng, 0.117 mml, 95 % as colorless
crystals.

d} Jrac]-3-[4-( 2-tert—Butvl—5—methvl—oxazol-4—vlmethoxy)—2—methv]—phenvﬂ -2-ethoxy-
propionic acid

To a solution of [rac]-3-4-(2-tert-butyl-5-methyl-oxazol-4-ylmethoxy)-2-methyl-

phenyl] -2-ethoxy-propionic acid ethyl ester (50 mg, 0.124 mmol) in THF/methanol 2/1
(0.75 ml) was added a 1 N aqueous LiOH solution (0.75 mi, 0.72 mmol). The reaction
rmixture was stirred for 2 b at ambient temperature, neutralized with 1 N aqueous HC
solution under ice cooling and concentrated under reduced pressure. The residue was

dissolved in 1 N HCl/ice water 1/1 and ethyl acetate, the layers were separated and the

“aqueous layer was extracted with ethyl acetate. The combined organic layers were washed
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M. 374.1 (MH)-, 328.2, 281.0, 229.2. 5 Exanple 47 al
fraci -3-{4- [2 (2

tvohﬁh%@ﬁh¥| 5- et hyl - oxazol - 4-yl ) - et hoxvl - 2- neptyerposNE189

| - 2- et hoxy- propionic acid ethyl ester In analogy to
the M t sunobu- procedur e descrasbed in exanple 1, step
f, [rac] 2- et hoxy- 3-

w%tg g(f:gx«'alt%%%gxeb]]vf Gyl o%‘res%%{ L‘%ﬂ Qflﬁ% achrc‘l' tﬁe G h SR apRsiied in

reac
vi{cBe tepive ﬂmttgtlf'--CSmIPetlh@ (44oxabl 1-74135)10} 95 (_%)nagﬁglor](eéf,@ﬁséqd%
1, step e]) in the presence of triphenyl phosphine and

wf!;i 3&459{ ngOH} yézs@g@@lt g,apboxyl ate to yield

rac tert- but yl -
5- net hyl - oxazol 4-yl)-ethoxyl - 2- et hyl - phenyl } - 2- et hox
y-propionic acid ethyl ester as colorless oil. M

440.4 (M+Na)+, 418.4 (M+H)+, 374.4, 349.4, 282.3,
2&5%@47 15 bl [racI 3{4]2 (2 tert Buhl 5
met hyl - oxazol - yI) ethoxyl 2- et hyl - phenyII-2 ethoxy-

o O r F
protidnyit agid athal estery | ) - ethoxy] 2- nethyl phenyl} 2 ethoxy-
propionic acid ethyl ester was 20 treated with Li OH
Sdvab Bhe Mitsunobu-procedure descrtbed 1n example 1, step f, [rac]-2-ethoxy-3-

2- t - b t
(Ly}'&@wfxﬁﬂ[hy]pmﬁ;prgpép gr;l eﬁ %8?1? )égxgng 04% tﬁ lvaseltelg&ed with
ZQQLt@ftltﬁlE 3- hfﬁ:th ytoxazBi-y888hdnd] M)dﬂ)np,le B4lep%]) 311tdje gresence of

2-tert-butyl-
SRR Cﬁ;}?" ROS BRI Fo'5 dihansr on of
5ﬂﬁttfh$’somt)let&|ybmﬂm:@ -Qirﬁe@yl iy Hribtthokyrpropionic acid ethyl ester as

| Cgoﬁ%%kﬂpthylfornantde (40 mM) was added a sol ution of

phenol (14.8 nt 123 nnol) in N, N
dlnethylforng

%7 C under argon

NS S pRaNTAEA (ST Wid 36 Hn28E 5 & benzyi
brom de (14.6 m, 123 nmol) was added over a period of
15 min at 2 C. WD 2004/ 041275 PCT/ EP2003/ 012189 - 67
The suspension was stirred for additional 30 mn at 2

;ﬁb@@ﬁkaﬁh dlethyl et her. The conblned extracts wer e
mashed two times with brine and dried over sodium

Su' f 10 tﬁgﬁp&%ﬁraagscﬁ}fbe(? DeexaRIpYent 419 uE -8 {¥§b1(aWe@ibutyl-5-
methyl oxazol 4—y1) -ethoxy]-2- methyl pheny} -2~ ethoxy—propxomc acid ethyl ester was
treated with LiOH to obtain [rac}-3-{4-[2-(2-tert-butyl-5-methyl-oxazol-4-y1)- -ethoxy]-2-
methyl-phenyl}-2-ethoxy-propionic acid as colorless liquid.

MS: 388.1 (M-H)’, 341.9, 310.9, 254.9.

Example 48

a} 1-Ethvl-3-(phenylmethoxy)-benzene

To a suspension of potassium carbonate (17 g, 123 mmo}) in N,N-dimethylformamide
(40 ml) was added a solution of 3-ethyl-phenol (14.8 ml, 123 mmol) in N,N-
dimethylformamide (40 ml) at 2 °C under an argon atmosphere. After stirring for 50 min

at 2 °C, benzyl bromide {14.6 ml, 123 mmol) was added over a period of 15 min at 2 °C.
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5 chromat ography (silica gel, cyclohexane) to yield
24.3 g (114 nmol, 93 % of the title conpound as

WOYZ%EJ/ \%,} i qui d. VB 212. 2 (MH)t, 183.1, 91. 2pBRedoos/B121589

ono- 2- et hyl - 4- (phenylnethoxy) benzene 10 To a

solutlon of 1-ethyl -3-(phenyl get hoxy) - benzene (15 g,
71 nmmol) in THE (200 m) were added

b .
AR S Ly S TR STy

ténpahnaaiifen Tadﬁlagm:&naltanl(ﬁ{) 18 dibg wolbticambae ertasted(tFodimps with

dtﬁrﬁl:ygreg} Yo-gque eua#%%s %Jel{HsHéH t(w%%@ WithVefife é’r@(ﬁ‘i’ed over

eée CO m xt ure was st |rr§
spadinmi Silfaien Emratmmfgbqﬁob@nt Eve 2 é’glhw oihwaichivas pyrfied by column

cﬂlbéﬁ%%%éghwﬁgca%ap AR naNE ihl8 220YaQUS TRRGSE WAST the title

extrac acetate.” The conbi ned extracts

campPeuRa shEdlon | Q¥“ice wat er and brine and dried over
sodium sul fate. Renoval of the solvent under reduced
NS: @33 Ur(®1-gaYe 183.y,8l112086.0i | whi ch was purified by
columm chromat ography (silica gel, cyclohexane) to
yield 17.1 g (58.7 nmol, 83 % of the title conpound

as colorless liquid. 20 Ms: 292.0 (Mt, 290.0 (Mt,
2122 911 652 cI4B

733 Plyezans) 6 M sol uti on of
n-BuLi in hexane (44 4 n1 69.9 nnDI) was added within

%1&1&&0?1 8%145!(?& t H8Rzeap t() BDg, Tl |rﬁ>ﬂﬁol)fin THF (200 ml)

rono- e - 0 X - nzene

vgq:;e gddsl I}}Th;p%/nols%ccwr.}udef&}éé ;Q qoficentra égcwgéfghc acid

(§t4l hl)ethd wlullt%ormmstm&ﬁ & Sllndesrm‘tamtade:gperauat rfogpirebwarbonate
or na

@r@oghaﬂﬁbefy PSR s S oo e uhs By The

rteaﬂﬁﬁg aﬁxnuee wthd éoi) reiatapdabetpuadinto s&que@ﬁe (kophases

%9% rseé%atratg glﬂ#rhggé()d\,ﬁn%?ﬁ%g%j Cﬂ?ao ;tégn\gltt atﬁ Mc@ta‘(!aff’he combined
@cmbisn@de w&heécm%l eveiexgashutnae BiONE syl Removal of

351v rgqinlﬂﬁl' AL SL r@§s§re Wﬁﬁbw@ﬂ vﬁh@h sras y@rnﬁedlbjictefumn
uce ressure gyg yel | ow

q}yox@@tqgﬁﬁﬂal-m{lslgﬁaag BIIW(&I(@ P yiEe ]Jeli g tSCSh7 taol, Egﬁ%/ro oi‘l tge title

Q¥spoaheranelNetEiqhid o yield 11.9 g (49.5 mol, 78 %
of the title conpound as yellow oil. WO 2004/041275

]gng ﬁ‘ﬁﬁﬁgaggl&éiﬁsz?gg,g?@S@iO_ 1 (MH)+, 91.1, 77.1,

3R) - 3- (4- benzyl oxy- 2- et hyl - phenyU- 2- et hoxy- 3- hydr oxy-
propi onyl | -oxazolidin-2-one

c] 4-Benzyloxy-2-ethyl-benzaldehyde

A 1.6 M solution of n-BuLi in hexane (44.4 ml, 69.9 mmol) was added within 10 minto a
stirred cooled (-85 °C) solution of 1-bromo-2-ethyl-4-(phenylmethoxy)-benzene (185 g,
63.5 mmol) in dry THF (22 ml). The mixture was stirred for 1 h at ~85 °C under an argon
atmosphere. N,N-Dimethyiformamide (25.5 ml, 330.4 mmol) was added and the
temperature was allowed to rise slowly to room temperature. An aqueous saturated NH,Cl
solution (70 ml) was added under ice cooling. The mixture was extracted two times with
dichloromethane, the combined extracts were washed with brine and dried over sodium

sulfate, Removal of the solvent under reduced pressure gave a yellow oil which was

_ purified by column chromatography (silica gel, cyclohexane/AcOEt) to yieid 119¢g

(49.5 mmol, 78 %) of the title compound as yellow oil.
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5 (S)-4-Benzyl - 3- et hoxyacet yl - oxazol i di n-2-one (6. 21
g 24 mmol ) (for the preparation of
4/0{g,upenzyl 3- et hoxyacet yl - oxazol i di n- 2- an)é‘{@ﬁ)zo@./mzlgg
Birrell, B. C C. Cantello, D
Eggl eston R C. Hal tiwanger,68R M Hi ndl ey, A.
Ramaswany, N. C. Stevens, Tetrahedron: Asymetry

%92%1 é‘ngngﬁ’gﬁel ?§§BBS¥?)S SinZ:?l \éﬁdairgbgrzlt nosphere and

the solution was cooled to -78 C. Triethylamne 3 10
(3.98 mM, 28 mml) was added, followed by the slow
addi tion, over approximately 20 mn, of
dfjﬂ@nf @éﬂ?ﬁﬂ 99(2?3‘3?()[3 H BEI@LVKOlEYM @cﬁﬂuﬁhe@ﬂl)iznethoxv-S hydroxy-
25 mol) such that the

B A% “-5 e vvas kept below -70 C. The nixture
was stirred at -78 C for 50 mn, the cooling bath was

(9)epBaest 3vdthdxyacetyl exatididin- _anchet(h21 gi Bdtrunwl)sﬂfcvrrth@pirea@ragon of

(A R A AR Db e G S0P, ik @OEengfaP?e
Castelo, I24. Apglbston, . €k ﬁahw@mgm Bk Eﬁm@e}( 85 RAToRswRERY C Stevens,
T?tgcgfegrogzvﬁ ngrﬁetgl 9911?} 1534CT el P%s &@ﬁﬂxre@%@ﬁfﬂﬁchloromethane

erature mai nt ai ned C. resul.t
(}%.5)({1]!) padengpsargen pimqgphgre angthe sp 10&15Namc:ﬂo e r@ ':Da%hylamme

(3.9810§; 28QnHiol R Ql'd&éd Eﬂ&@f&éﬂ)y@h&léx@ additioh,Wveharprdxifmately 20 min,

gﬁ%ﬂn by %%83& L(l{ ﬁ ﬁ\ﬁ%ﬁ [ﬂflecgirl%rﬁ%rgalﬂlbaﬁg,t%gg%le b brnll(ﬁ?such that
t&&ﬁ@dﬂ@ﬁde@pbﬂ’a&ﬁ? Svav\kd.‘p? ﬁmlmzhé’d °Gi The rixtoe veas dtndtd %td~7§ GC for

di at e e o for
ﬁ\é‘g%t@g Ci))? gggzb&#l'éwas rgp eed \?glg Xlgﬂ.le \Q@ﬁarrfl’d]?tlﬁp g‘ﬁ‘:{u%g ed at 0 °C f
ad&ltlonﬁtwgnmﬂfeforébemg ceroglet] fo cix%T@ifeSé&lﬁéﬁM(’éEbePZﬂWg?v@ethyl-

b@nﬁ%}cﬁz 49‘@ g 2 utm ﬁ?dr%dl&flortoﬂfetﬁdntel(g ﬁl@%%ﬁ@eﬁver ca 45 min,

' ng'to NWVR s ectrosc%gy, gne
sadvetbpbe TrasHRe ﬁ@npegatslfwwgwn&l Harithg: “rheesuitng ixtare

waf B atysen fM‘P@S mh? Waﬁhhéy gbh —aﬁﬁ’mﬂe}d(ﬁﬁldgﬁrr%t 0°Cfora

ac - r d I ]:ggl‘}fgeacj_lgggmf%gm aa‘r\%our% gn alg edr og}l_;r1n%%£ra¥ted two
tlﬁMt NHﬂ')) dichl4&n@had8Th2combife? extPB1s were 358108 with#8inE and|dried

ﬁgﬁa}%&ﬁulgﬁ% {RG SIS ERE G )mﬂovetdhué1 >§i 7 Lfdﬁceél FoXy- pro % |t%en}feéldue
paﬁllﬁdd betdiyinn dsomatogeephy bsildcaldes GVQIIQ}I@GWE@SAC@%@ tgie 6.9 8
2} Boxbides {840 lo b BufBRhY aWIoAEEH. hooRlin 681 E0RUR

rréed suspensi

sp@)cmetccnvernzm of3h¢ fozlsw@ﬂ)er@s saondn pyademyuasing: A copfignpfipn was
Y¥imn et SV Y B QMY aie 8Z0), TédhedronBytiined$ 1999,

tgﬁagaﬁpnn%P in rycﬁeﬁﬁgao (91n1). The mixture was

18t135%eldo4t 0 C for 15 nin, quenched and neutralized by

the addition of dilute aqueous hydrochloric acid (1.0

N 52Ehe MVsONHLT| 51 WS+ el estd.aBed.2 09y, 2820524, 178.1.

pressure WO 2004/ 041275 PCT/ EP2003/012189 -69

el (28.3R)-3-( 4-Benzvloxy-2-ethyl-phenyl)-2-ethoxy-3-hvdroxy-propionic acid methyl

ester

A 5.4 M solution of sodium methoxide (640 l, 3.5 mmol) was added to an ice-cooled and
stirred suspension of (S)—4—benzy1—3—[(28,3R}—3-(4—benzyloxy-Z—ethyl—phenyl)-Z-ethoxy—

' 3-hydroxy-propionylj-oxazolidin-2-one (1.58 g, 3.1 mmol) in dry methanol {9 ml). The
" mixture was stirred at 0 °C for 15 min, quenched and neutralized by the addition of dilute

* aqueous hydrochloric acid (1.0 M). The solution was concenﬁrated under reducgd p_;éssure




and the residue dissolved in ice water'/ethyl acetate

1/1. The layers were separated and the aqueous | ayer
wdesBibracted two times with ethyl acetate. Plgmp2003/012189

conbi ned organic |layers were washed with ice water

and dried over sodium sul fate.s9The sol vent was renoved

under reduced pressure and the residue purified by

an%!l t nneesxanen%gl%{ l@q%ngéll/ étjhg\%égﬁ e 1( P Tgie rl‘n)ry'ois weée se(Parated and the
EthnleOfN leyes weo spogied tes t&msd‘fltbe@bY apgtefgi the e qf@aqlg,layers

€IL W@ledﬁ%ﬁ{ fc@%&m(md Qned sier gd)cﬁugﬂ AFL R B RIveWBwas removed under
tal ne

redgced prgggregndglzag,regdue pungiec'[ byc 7?umn (cﬁ/ll'tamatggraphy (]s'ﬂlca gel,
5 é}f‘cﬂo%@ﬂﬁfﬁ(c@)@ﬁﬁzgwe@%ﬁg et htimdihesmg) Hf e etlb oxyippumbasanlorless

'y riethylsi

by A el nanen R M tyarsht gpesrel B GafcisBypined
sol uti on of
YBSIBR) (18+143 ez (Mx YD) e bhyP.-29h8n3A3)2, 223 -hoxy- 3- hydr
oxy-propionic acid nethyl ester (720 ng, 2 mol) in
trifluoroacetic acid (10 m) under an argon
atmosphere. The mixture was stirred at 0 C for 30 mn
and for %Fdltlonm

\) Wi th et hyl acet ate. The organl c Iayer was 15 vvashed
10 THBhYisiRE (SRt wmiomwds aided k@ vigachudy strsdtic- atabdl solution of

@g:ﬁg% (‘st gdl ot 20%)5 nglét an) i h?ja?’,&'ng ﬂgdrg?ﬁ Ip%eé}&luc acid methyl ester

S?ddlmlgnZSﬂﬂnbb)m trifftfegoacs it yaa{ 10mb) undrpaedtzom g{femospb@'@(;@@f mixture
'er esstrﬁr#erdg thcy, V3% Iﬁmczg-lcpfrot ? Cﬁtlglll«’-h Z‘Pﬂit% DIRS tdibdri&d TRY solution

roma I ca ohexane/ AcCOEt )
w@s powskd o@’@o:rw@ecé Ee 1ncﬂrm§t|ract6517w ethblfacgqq@ The prganic [ayer was

is QVQQEQWQ ti@5es GAHAF:&SHd! degﬁhﬁzedmthl\@mr&@5 a e(on‘ E@)lﬂm b1carbonate
360. 2 M+NH41 , 297.3, 283. 2 7.2, 209 %
gftlution. The ethyl acetate layer was washed with brine and dried over $odinm Dulfate. The

£ca$am2vaaéamd %nﬂ&‘r@ﬁlﬁbéﬂﬁcshlyrﬁ o xive 1 2bledyds oilprtog wa murified by
ﬁé n@éﬁ%?wem Eﬁ{ﬂﬂ anla eg(-%’le?/b(%ﬁ ox yugﬁ %0 mg (1.1 mmol, 57 %)

()Eﬁ)e-tﬁle(cémbenﬂd/hmoy}rﬂasehwﬂ -
phenyl ) - 2- et hoxy- propi oni c acid nmethyl ester was

20 gi?’%é%ﬁ?r(‘ﬁtﬁfﬂ)%%.z Hr. X3t 186 um30n 2325 ebar epal. to

(2S) - 2- et hoxy- 3- (2-et hyl - 4- hydr o) cy- phenyl ) - propi oni c
acid nethyl ester as colorless liquid. Ms: 275.2
(M+Na) +, 270.3 (M+NH4) +, 253.3 (M+H) +, 207.2, 175.2,

165:53.2-Bdhbx23-(2-ethyl-4-hydroxy-phenyl)-propionic acid methvl ester
Al (S) 3-(4-(2-tert-Butvl - 5 rret hyl - oxazol - 4-yl met hoxy) -

| th
R VeSSBS PR EPIobaPh 5 P S 3 TR Blap
Wem}hpzmtm@@libﬂodﬁgcrdl hettiyli estee wanjpydrogdhatd, over 10 % pa adlum on
25 (:ga‘?f)coagl t§ %RQ{ZVS}% gt%o:%} @fb eflhyl 4-hydroxy-phenyl)-propionic acid methyl ester

as colorless liquid.

MS: 275.2 (M+Na)*, 270.3 (M+NH,)", 253.3 (M+H)", 207.2,175.2, 165.3, 147 2.

h] (S)-3-[4-{2-tert-Butyl-5-methvl-oxazol-4-vlmethoxy)-2-ethyl-phenyl] _2-ethoxy-

3¢ propionic acid methyl ester
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“wiah LIOW rgelstainRS)-B (4- (Hi—fr&dHay}'l-ﬂmemm;ylmet@xy)—z-ethyl—

. ethoxy-3-hydroxy-propionyl]-oxazolidin-2-one as colorless liquid. According to 'H-NMR

hydr oxy- phenyl ) - propi oni ¢ acid hethyl ester was
reacted with 2-tert-butyl -4-

woSh Al PaEt hyl - 5- met hyl - oxazol e (exanple 1, stwpr/BPloeienzise
t

e presence of cesium carbonate and potassium i odi de
to yield (S)-3- - 70 -
[4-(2-tert-butyl-5-nethyl-oxazol -4-yl nethox7)-2 5

t hyl - phenyl ] - 2 et hoxy: i oni h 95 il 0 S4B e @514
1 PO IRy byt AR RL RO B TR Mo T el
k386x2;phaeil)-proesc 3cid paahyd ester wisgpacted with 3-tegirhutyl-4-
@é&é@%ﬁ%&%ﬁﬁ%&éﬁhe (sl fnBRUNOXY bT)3n @hdWresdplepdebiugr @kbonate

d 101 I th
sprlgvste la8dera BEd (OhSenpre Dig oy hyl-axizdf d-yimetaoy) 2
ki phehydr-£ 2 tHoR oy Bpibiicaerdmaéthyl ester as colorless liquid.
-0Xazol -'4-yl met ho) cy) - 2- et hyl - phenyl ] - 2- et hoxy- pr opi oni

C_agi| t.hyl t It 1 L to obtain
sy 2y PR AR s SRR A ot hoxy) - 2-
et hyl - phenyl]-2-ethoxy-propionic acid as col orl ess
solid. M5: 412.3 (M+Na)+, 390.2 (MrH)+, 338.2, 267. 2,
222.3, 193.4, 152.2. 15 Exanple 49 al (S) 4 Ben
i 4= DEaRFY b= 2vERHRHG) DheR L DhedyI¢2hak
- OXY- oplonyl [-oxazolrtdin-2-one In analogy to
H&Eﬁﬁﬁﬁ@éﬂure descri bed in exanple 48 d],

(S)-4-benzyl - 3- et hoxyacetyl - 20 oxazol i di n-2-one (for
IhheREpRARE b @RdGk deSXibed ibenzmple & d], (S)-3-[4-(2-tert-butyl-5-methyl-

L_B\’r%}zﬁ')lg%i?fll?n%gog%j—g-)éﬁ%y%—ld::hglgﬁ}-g-e_t]%)n)ggrgﬁlg élllée:)asc%ci(;%lle&gl esgr whas treated

t ev Ter rahedron:. gﬂg% 4999, 10, 1353-1367) was
FRERE ‘d“%?ﬁ%Pﬁ?Egﬁgg?%€§¥’-c {%ﬂblbenzaldehyde (for

the preparation of 4-bepzyloxy-2- chloro-benzal dehyde
Nise41213 mﬂa)ch$9,0-MMﬂ<5£R/a§£§-2§.67%%?§u%i1,93~|9<>.15ffa2naka, F.
Yoneda, J. 25 Chem Soc., Perkin Trans. 1 1990,
253-256) in the presence of triethylamne and di-n-
butyl boron triflate to give
S)-ﬁ-benzyl-3-[(28,3R)-3-(4-benzy|oxy-2-ch|oro-pheny|
éX@UP%F%oxy-B-hydroxy-propionyl]-oxazolidin-2-one as
colorless liquid. According to H NVR spe troscogy
Ons)-afBdnbd-F-DA8 3R 6 nErlsenzgost-2 whiph -phee Zulr RRNLY,

C%Pf'gﬁQ%£Hﬁﬁ'&§s tentatively assigned as 2S, 3R

—“Fifgh et al., Tetrahedron: Asymmetry
1999, 30 10, 1353-1367. Ms: 532.

[rvidbegy 40 theaBgcedgpidepcritpsign zl,carqﬂe/{%%%wgﬁiengg}é—é@w@ﬂ'
89041841247 @gﬁggwyt%Zﬁ%@—.4~benzy1—3-ethoxyacetyl-oxazolidin—zvone
see: 1. Haigh, H. C. Birrell, B. C. C. Cantello, D. 5. Egoleston, R. C. Haltiwanger, R. M.
Hindley, A. Ramaswamy, N. C. Stevens, Tetrahedron: Asymmetry 1999, 10, 1353-1367) was
reacted with 4-benzyloxy-2-chloro-benzaldehyde (for the preparation of 4-benzyloxy-2-
chloro-benzaldehyde see: T. Kimachi, M. Kawase, S. Matsuki, K. Tanaka, F. Yoneda, J.
Chem. Soc,, Perkin Trans. 1 1990, 253-256) in the presence of triethylamine and di-n-
butylboron triflate to give (S)—4—benzy1-3—[(28,3R)—3-(4—benzyloxy-z—chloro—phenyl)-2-

spectroscopy, one of the four isomers is strongly predominating. The configuration was
tentatively assigned as 25,3R according to D. Haigh et al., Tetrahedron: Asymmetry 1999,
10, 1353-1367.

MS: 532.3 (M+Na)", 527.2 (M+NH,)", 446.1,381.2, 315.1,287.2, 243.2, 178.2.
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procedure described in exanmple %8 e],
(S)-4-benzyl -3-[(2S, 3R) - 3- (4-
benzyl oxy- 2- chl or o- phenyl ) - 2- ethoxy 3- hydr oxy- propi ony
| ]-oxazolidin-2-one was treated with sodi um et hoxi de
in methanol to give (2S, 3R)-3-(4-benzyl oxy-2-chl oro-
DYBRI-Z-@LHex
as. col orless Tiquid. I ng

troscopy, one single diastereoner was obtai ned.
MS: 387.1 (MtNa)+, 382.2 (M-NH4) +, 328 2, 319.2,
AnSn2logP 63th2 prock@uezldescribed in example 48 e], (S) 4-benzyl-3-[(25,3R)-3- (4-

| hl h
S TG T Y LS v
dfesned Wishl sohumxasthbada s mpthagd $o 3Ry (25 3R) 3-(4-benzyloxy-2-chloro-
ﬁleﬁﬂ Qe&mf)kyo?)()ﬁy@r 'iﬁ )y%ﬁomc acid methyl ester as Cfolor%eﬁs liquid According to

drioxy- c aci

2-et’hoxy- 3

N)t{‘ﬂ%éiff‘éHOWOPﬁ th&els@lgwl%ﬁtqffa@i@eli wes obtdifi¢dior oacet i c
acid to yield
(M §)383:1((B4-benZyi sy 2+ H, 01 :280018myb )278-0e8430XY - pr opi oni
c 15 acid nethyl ester as col orl ess I|qU|d ME: 371.4
(MtNa) +, 366.2 (M-NH4) +, 303.2, 269.2, 222.2, 187.2.
dl
(29)-3-(2- Chloro 4- hydroxy phenyl) 2- ethos proplonlc

pErize tthiox Al

and boron trlfluorlde dlethyl etherate (46 @6pur|fy,'

39 aﬂal%)iflo thd grdﬂg@ﬁr)? d@&?ﬁe@ﬂ‘ﬁ&qn‘}p?e A f'J 48s §ﬁ5 9. (ioéelrlltzﬁgﬂ' 2-chloro-

%ﬁf 3-(4-b n yl oxy-2-ch

IBWF%P%IC aeiflanethyl lgsier waytegatqdiwith gyiethylsilane in
3rlﬂu@ﬂm&étxclaﬁlddb ibnest ane 16 2%hbréUpEE
Bgﬁd? ggi%g%?g @bs stlffed f&%% Hdg?fgﬁgggHOPmnm
ﬁﬁ& E“a%%ﬁ? IHd i ce water/brine 1/1 and
extracted two times with dichl oromethane. The
AOBriF7hed Mo a)A,cH68. 20DF-EN RS hais. A eh2,i2ee. 2yes7er./ brine 1/1
and dried 25 over sodium sul fate. Renoval of the
sol vent under reduced pressure gave a col orl ess oi

whi ch was purified by columm chromat ography (silica
ge I Iohexane/AcOEt) to yleld O 6 g (2.3 nnn[ 74

(I\/H\Ia)+ 276.1 (MENHA) +, 251.3. 213.3, 187.2. VO
Bt a7 §e BAMMEF200360 134 ggron' t?%u@hde d1ethy1 etherate ()46 % purity,

4- (2-tert hy 0 - 4- oXxy
%ﬁf%f&%ah%ﬂk} EEeA R 13 e GRS BHIE SRS ek PSSy archloro-
phenyl)-2-ethoxy-propionic acid methyl ester (1.1 g, 3.2 mmol) in dichloromethane

(34 ml) under an argon atmosphere. The mixture was stirred for 5 h at ambient

temperature, poured into ice water/brine 1/1 and extracted two times with
dichloromethane. The combined extracts were washed with ice water/brine 1/1 and dried
over sodium sulfate. Removal of the solvent under reduced pressure gave a colorless oil
which was purified by column chromatography (silica gel, cyclohexane/AcORt) to yield
0.6 g (2.3 mmol, 74 %) of the title compound as colorless oil.

MS: 281.0 (M+Na)*, 276.1 (M+NH4), 251.3,213.3, 187.2.




In analogy to the procedure described in exanple 46
c], (23)-3-(2-chloro-4-hydroxy-
WO %%yﬁ), 2- et hoxy- propi oni c aC| d met hyl est erpon@sr2003/012189
reacted with 2-tert- but yl -
chl or onet hyl - 5- net hyl - oxazole @exanple 1, step b]) in
the presence of cesium carbonate and potassiun1iodide
£0(Syi3e]4d(2-tert-Butyl-5-methyl-oxazol-4-vimethoxy)-2-chloro-phenyl}-2-ethoxy-
Stg.utyl 5- et hyl - oxazol - 4-yl et hoxy) - 2-
- et hoxy- proplonlc acid nethyl ester as
colorless liquid. Ms: 432.4 (M:Na) +, 410.4 (MtH) +
bpmnajogy4g th e]progeét;rq_desgglgdgn exqple 46 c], (25)-3-(2-chioTo-4-hydroxy-

pRImyBr-1 4t}£o%y1p%ﬁlorﬁawh RethR i W%K@Ed Hith |2[E€1Ftt‘tﬁ?€)\d)4'-2'

5 fﬂé?ﬁgggdﬁﬁg h&ﬁ@WP%ﬁ&“ﬁ?ﬁpl om qtﬁprlles%gc?el oof%gsmm carbonate
A1 p&aﬁsﬂurﬁ?odlﬁer to-vbad §4)-5{4vE2- hsyi-butyl -5-methyl-oxazol-4-yimethoxy)-2-

OP4RZ oI chl or,0- phenyl ] - 2- et hoxy- pr opi oni
P Eo R Fasy égopmlyceﬂég%%w‘? Bl i R B e
hi? 3-[4- (2 tert-butyl - 5-met hyl - oxazol - 4- yl met hoxy) - 2-

éﬁb4ﬂﬂ+9hénﬁﬂl4@ﬂéfﬁoiﬁ5@rﬁﬁﬁbﬁﬁﬁlabﬁd?as col orl ess
solid. Ms: 3943(MH) 347.9, 309.5, 267.4, 206.7,
168. 7, 152.4. Exanple 50
aI(S) 4- Benzyl - 3-[ (2S, 3R) - 3- (4- benzyl oxy- 2- net hoxy- phe
3 d O

phenvl]-2- ethoxy-

10 . 5

(S) 4 benzyl 3 et hoxyacetyl - oxazol|d|n-2-one (for the
Flg Ipai%@enz < prgced%x};'e eécré%eéiﬁ/llexam Pd}.fl é n(.e’Z tert butyls -methyl-
pigdzgh4-vhine oxyBﬂf-crhéqnlo p}anyEs 2- @hogaptqylcbmc af)d ngthyl ester was treated
ﬁgﬂlﬁ?@m@ obam g) et Y@{]g etmrl oﬁ“z&dtl ?mEeth%xy) -2-chloro-
nasma evens tra
15 phoyllide Pi%qr)w #id 29 plpdess il wi t h
4- benzyl oxy- 2- met hoxy- benzal dehyde in the presence of
MS: 804y (nHITe3 @190l 30905, 287 Autod Hosom, tspif | ate to give
(S)-4-benzyl-3-[(2S, 3R) - 3- (4-benzyl 0) cy- 2- net hoxy-
phenyl ) - 2- et hoxy- 3- hydr oxy- pr opi onyl ] - oxazol i di n- 2- one
as light yellow solid. According to 'H NWR
spectroscopy, one of the four isoners is strongly
pradpleisfat i ng. The configuration was tentatively
assigned as 2S,3R according to D. Haigh et a
Iﬁﬁsﬁ 84“&91&91”3 (z@%R%%Y@TFéHzMo}Q%%et%le BRAVI2E. %thow 5-hydroxs-
. & i -3 (MFNH4) F, 488. 3, 442.°4,
20 : EXZ200, -=‘“ 5 PCT/EP2003/012189 -73 m
(28 3R) 3- (4- Benzyl ox) 7- 2- net hoxy- phen d

f a2l XY 1 B eHIaxy/d RERIdaRIegarasle 8 dNEENYLbRSH E-ethoxyacetyl-
oxazolidin-2-one (for the preparation of (S)-4-benzyl-3-ethoxyacetyl-oxazolidin-2-one
see: D. Haigh, H. C. Birrell, B. C. C. Cantello, D. S. Eggleston, R. C. Haltiwanger, R. M.
Hindley, A. Ramaswamy, N. C. Stevens, Tetrahedron: Asymmetry 1999, 10, 1353-1367) was
25 reacted with 4—benzy10$cy—2-methoxynbenzaldehyde in the presence of triethylamine and
di-n-butylboron triflate to give (S)-4-benzyl-3-[(2S,3R}-3-(4-benzyloxy-2-methoxy-

phenyl)-2-ethoxy-3-hydroxy-propionyl]-oxazolidin-2-one as light yellow solid. According

to 'H-NMR spectroscopy, one of the four isomers is strongly predominating. The

configuration was tentatively assigned as 25,3R according to D. Haigh et al., Tetrahedron:
30 Asymmetry 1999, 10, 1353-1367.

MS: 528.3 (M+Na)*, 523.3 (M+NH,)", 488.3, 442.4, 311.2, 239.3.




In anal ogy to the procedure described in exanple 48
e]l, (S)-4-benzyl-3-[(2S,3R)-3-(4- 5

WO%(?EME PXY- 2- met hoxy- phenyl ) - 2- et hoxy- 3- hydr opgr/pr®p3/eniso
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oxazol i di n-2-one was treaggd wi th sodi um
met hoxi de in nmethanol to give
(2S, 3R) - 3- (4-benzyl 0) cy- 2- et hoxy-
phenyl ) - 2- et hoxy- 3- hydr oxy- propionic acid nethyl ester
as colorless liquid. According to 'H NWR

.2 ol AHor&Monic acid
+

.38 ‘ :
Q% h,eSt9 3, 163.2. 10 cl (29) 2- Et hoxy 3- (4
hydroxy 2- met hoxy- phenyl ) - pr opi oni c aC|d met hyl ester
An&ﬁhllog‘}r tmrthebrocedure described in example 48 e}, (S)-4-benzyl-3-| (28 3R} -3-(4-

xﬁg%rr%rcg benzﬁ’eno@& ezdt'x?nflga}flt g] %g%frcpxy (Pf%%l) H‘é %tﬁ%z% ﬁB’I -o¥1e was

éfﬂ&tedmlh @dat@mdnrdhw;z@hr iatreethdrs0 torgive (2SBRIbI()-b emzyloxy-z methoxy-

OV e O DR e
MR siesirasrorycmssinglediastarenme, wasipbtapped. cat al yst was

flltered of f and the solvent evaporated under reduced

MESBEREM-TNE T BRI ner NES) F B4SS0BYES, 238 2l 8.3, 163.2.

wat er / agueous sodi um bi carbonate solution 1/1 and

extracted two tines with ethyl acetate. The conbined

extracts were washed two times with ice water/brine

1/1 andEdrled over sodlun1sulfate The solvent was

20‘mh|ch was purlfled by cofunn chfonatography (S|I|ca

olu / ORY=L~ TO 10n1c
%54 1 t@aﬂ:magéﬁm% AL )5)02 xﬁa&hﬁkw@ g Vé g@, hydﬁa'écy -prop

title conpoun
39 I@etbrdqm&; {100apg 250 Lmph) a@d onghc ziid irh? pate f? E, 1é|mm01) in
(sprSpdridt (ZZmI)Gﬁés' @Hioﬁbnéedmtarﬁfkssﬁwgb afiny 5]‘@&9 B¥)1036 palladium
0X opi

CE R A0 SPB R B G e aBs e B Wa%ﬁli%@ gff and the
46lvert, evéli’(ﬁ)itea-lmﬁhﬂpeﬁuc&d(ptﬂeshyﬂr Ohkyredidue was dissolved in ice
%&Q?Xe%leg& ﬁr;]')&%l)rrﬂ Blrcfa)l%l 3 I lcszolﬂ io lﬂe anlgl xtrggtteg bwd Bihes with ethyl acetate.
Clivle @pmbmddthrsctmnwasbe(MI temésewidinzk evater/tsined/ bind dnted over
sgﬁuﬁ{ ﬁﬁﬁﬂzc EhOLo1 e WHMSRIPRNALE re@dd @9&9&% I gl‘vé QSJEIQJ%J liquid

éBWfWL’(TEﬁefié’rYt@bmthsmﬁ@lgmﬂh%%hmdaﬂslph@fﬁh#ﬁxy@ﬁﬁ to yield

10X EIM6) bf e BHE QP HLAPAARME yAWidEd Ny |
esfgftaspﬁglor egs IF Ui d TN 428 4Y(N%hé +, 406. 3

G0 U803, 4 0 %§)77§2157 430, 200 ere

met hyl - oxazol - 4-yl met hoxy) - 2- net hoxy- phenyl | - 2- et hoxv
propi onic acid -

d] (5)-3-[4-(2-tert-Butyl-5-methyl-oxazol-4-yImethoxy)-2-methoxy-phenvl]-2-ethoxy-
propionic acid methvl ester

~In analogy to the procedure described in example 46 ¢], (25)-2-ethoxy-3-{4-hydroxy-2-
- methoxy-phenyl)-propionic acid methyl ester was reacted with 2-tert-butyl-4-

chloromethyl-5-methyl-oxazole (example 1, step b)) in the presence of cesium carbonate
and potassium iodide to yield (S)-3-[4-(2-tert-butyl-5-methyl-oxazol-4-ylmethoxy)-2-
methoxy-phenyl]-2-ethoxy-propionic acid methyl ester as colorless liquid.

MS: 428.4 (M+Na)™, 406.3 (M+H)", 360.3, 245.2, 209.3, 152.2.
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In analogy to the procedure described in exanple 46
d, (S-3-[4-(2-tert-butyl-5-nmethyl- 5

wo IR kﬁ§ yl met hoxy) - 2- met hoxy- phenyl ] PCT/EP2003/012189

oxy-propionic acid nethyl ester was treated
with LiOH to obtain -74 -
(S)-3-[4-(2-tert-butyl -5-nethyl -oxazol - 4-yl net hoxy) - 2-
nmet hoxy- phenyl ] - 2- et hoxy- propi onic acid as col orl ess
liquid. MS: 414.2 (M:Na)+, 392.2 (MrH)+, 340.5, 267. 2,
241. 2 195. 3 152 2.t _ ola 51 5_4;Eenz Ipﬁ

| Egﬁﬁ&&tggg in exanple'48 a] 4 hydroxy 2, 6-di met hyl -
énzal de yde was reacted mnth benzyl brom de in the

b -Ine -
Irﬁrfﬁzﬁ?ﬁnﬁgé%/@%o%?ggh’gs?ﬂ@%r%enzag §é %dély Sgls%‘ & hge butyl-5-methyl
okdzglit lmitholB- 2~ﬁ¥k1hcﬁcy(p‘bleh&13—2 qBQXyepropiancg;qdlmggwkgqtergzvas

trést§§w1tt§%h§!—fﬁ =P§¥§)03(3t[%§2 -ter; bu rSOn)z\e/t_hyl -oxazol-4- ylmethoxy) -2-
m}upquri;cm &ah@quwozn@ anc lesoligrido t he

procedure described in exanple 48 d],

Mss)nélz*emi) %@Qfommpesws 280204820195, n5220ne ( f or

he preparation of

(S) 4- benzyl - 3- et hoxyacet yl - OvaO|IdIn 2-one see: D
Haigh, H C Birrell, B. C C Cantello, D S

Eggl eston, R C. Haltiwanger, R M Hindley, A

ERampivsdny, N. C. Stevens, Tetrahedron: Asymetry
1999, 10, 1353-1367) was reacted with

524 QB TBL I 4w al dehyde in the presence
utylboron triflate to give

(S) - 4-benzyl - 3-[ (2S, 3R) - 3- ( 4- be xy- 2, 6-di.methyl . 25
Ipkarpyy) tceﬂlepnw rg g srali Wf%%ﬂqjl Bissrdr ﬁ”’%ﬂé}ﬁ'

138z AR 2% %§réabtgdlw51h béﬁ@@bfbrﬁh@e irt the plksbiMR of potassium carbonate to
spectr

opy i soners strongly
RS ddrRarTT s e b B AP B at | vel ¥
assigned as 2S, 3R according to D. Haigh et a
Metzahater)™, 18symetry 1999, 10, 1353-1367. MB: 526. 3
(MtNa) +, 486.3, 425.3, 358.2, 309.1, 281.2, 253.1,
237.2, 178.2. 30 WD 2004/041275 PCT/ EP2003/ 012189

-75 c] (2S 3R)-3-(4-Benzyl oxy-2

G:dlnethylaah%T)L[X ? ethoxy‘$6h_dr \ 7; _jc ang droxy-
;% %@:}r_@-oﬁzﬁldm é@ne4 benzyl - 3- [(28 3R) 3 (4-
I met hyl - phenyl) 2- et hoxy- 3- hydr oxy- prop

Ilnoan%{cggy tot )i-laclezp(%!oée ure cgescrﬁaed 1n exampie 48 d], (S)-4-benzyl-3-ethoxyacetyl-

oxazolidin-2-one (for the preparation of (S)-4-benzyl-3-ethoxyacetyl-oxazolidin-2-one .
see: D. Haigh, H. C. Birrel}, B. C. C. C_antello, D. S. Eggleston, R. C. Haltiwanger, R. M.

" Hindley, A. Ramaswamy, N. C. Stevens, Tetrahedron: Asymmetry 1999, 10, 1353-1367) was

reacted with 4-benzyloxy-2,6-dimethyl-benzaldehyde in the presence of triethylamine and
di-n-butylboron triflate to give (S)—4ubenzy1-i’>—[(ZS,3R)-3-(4—benzyloxy-2,6—dimethyl-
phenyl)-2-ethoxy-3-hydroxy-propionyl] -oxazolidin-2-one as colorless liquid. According
to 'H-NMR spectroscopy, one of the four isomers is strongly predominating. The
configuration was tentatively assigned as 25,3R according to D. Haigh et al., Ter‘mhedron:
Asymmetry 1999, 10, 1353-1367.

h48:5263(bd+¢€af}4863,4253,35&2,309&,2812,2531,2312;17&2.
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(2S, 3R) - 3- (4-benzyl oxy- 2, 6- di met hyl -
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€S)-3- 4-

as colorless liquid. According to "HN
spectroscopy, one single diastéreoner was obtai ned.
M5: 381.2 (M:Na)+, 376.3 (MrNH4)t, 341.2, 313.2,

EBQ?-SZ%R)ZSSL@L Benz¥Bky2.6-3ind@h@]phenyl)-2-ethoxy-3- hydroxv-propionic acid

9133 £4 Benzyl oxy- 2, 6- di net hyl - phenyl') - 2- et hon-prop

met hyl ester In anal ogy to the procedure
described in exanple 48 fl,
(2 51 BERy-18 i edproerryk dxs,meg:csm example 48 e}, (S)-4-benzyl-3-[(28,3R)-3-(4-

@tﬁﬁr&ylz@h&% I %% gﬂg@s&h y%&@@%&g@bﬁﬁt%x%hﬂm 2-0ne was

est ed wt
ftqeptf: yothgadiatm @egmxgiqtg myqthdngl to give (25 3R) 3-(4-benzyloxy-2,6-dimethyl-

ﬁ)ﬁaiyl)gi—(eﬂ'rmﬂ)tcﬁb@ Porfo IQJ: 5@& H’)é'thypgﬁﬁﬂs):ol%rless liquid. According to
? pi oni ¢ aC|d %ﬁﬁﬁé ester as col.orl ess
P$g %soptseeesng jepmepgas gbtagsd. 2 201. 1,
163 3. el
MBPBS P2 Bvhdiay ™, 376.4{ MadVIEXY,-32] 8; B3 pégp -nbenys?).2.pr opi o
nic acid nethyl ester |In analogy to the procedure
described in exanple 46 b], (2S)-3-(4-benzyl oxy-2, 6-
di met hyl - phenyl ) - 2- et hoxy- propi oni ¢ acid nethyl ester
was hydrogenated over 18 @620 oglladlunton charcoal to

proplonlc acid nethyl ester as col orl ess Iqu|d VS:

bivl %%@%N@éﬁoeé’d@e BeschbdH )example28 3], (MiAR 13- (2B enZAdoxy-2,6-

%‘sﬁ’etgﬂrpteew PP ORI e aRie g Rsid gpetrh s ire b irgatedwith
Gidhytelahy In tmlﬁimycbdce@c afihimqyeld 225 )@-0pbaryxad &l dimdthyitphenyl)-2-

%}bﬁ? Pl"{bé%;@ 88 tegt%li%rcﬁfoa elSJSrle d scrl bed in exanple

di met hyl - phen I -proplonlc aC|d nethyl ester was
MR B60H (W &% R8R L. B0 POUL, 1633,
chl or onet hyl - 5- et hyl - oxazol e (exanple 1, step b]) in
the presence of cesium carbonate and potassium i odi de
to yield

) 4

ester as coIorIess I|qU|d MD 2004/041275
RCIH 2200 Ot tlhre daboridds indRemgle VbNARS)-3 404 edzyloxy-2,6-

g%e_t?lﬁ h%ggg% etljirzglgr ?1&&1 24 gcféd glett{ylsc):ste‘?f: “gas hgfgrotg%atte gtbelr 10 %
Qalliirdrmn iy Ichgricead ip gW@(%i)hbxbhemﬁdmln'drcocyauiduﬁeﬂhml phenyl)-
?F@l&gé’ adi@ n{éﬂgrl Q&t%ﬁ%f&le&q ‘?ﬁd bed in exanple 46 d],

rt-butyl -
ASTED g‘@ytaiax{z%@g)&dsﬁl‘g‘r@wéé-’* strttgtbdzntai peesai to

obtain
(S)-3-[4-(2-tert-butyl-5-nethyl -oxazol - 4-yl nmet hoxy) - 2,
6-

f1 (5)-3-14-(2-tert-Butyl-5-methyl-oxazol-4-vimethoxy)-2.6-dimethyl-phenyl]-2-ethoxy-

propionic acid methyl ester

In analogy to the procedure described in example 46 c], (28)-2-ethoxy-3-(4-hydroxy-2,6-
dimethyl-phenyl}-propionic acid methyl ester was reacted with 2-tert-butyl-4-
chioromethyl-5-methyl-oxazole {example 1, step b)) in the presence of cesium carbonate
and potassium iodide to yield (S)-3—[4—(2-tert—butyl-S—methyl—oxazol—4—y1methoxy)—2,6-
dimethyl-phenyl]-2-ethoxy-propionic acid methyl ester as colorless lquid.
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di met hyl - phenyl ] - 2- et hoxy-propionic acid as col orl ess
solid. Ms: 388.1 (MH)-, 342.1, 320.9, 252.8, 236.8,
Wo%b%fo%ﬂ;go 6, 163.4. 10 Exanple 52 a] (S) 3p{AEpRofRi2189

tert-Butyl -5-nethyl -oxazol -4-yl)-ethoxyl -
6- di met hyl - phenyl ] - 2- et hoxy- f#r-opi oni ¢ aci d net hyl
ester In analogy to the M tsunobu-procedure descri bed
| () 2t hoxy, 3 15
I\}{Sn‘lﬁé(ng&% éﬁlgmd@l ~phenyl’)-'propi oni ¢ aci d net hyl
ester (exanple 51 e]) was reacted wth

2-(2-tert-bUtyI-5-nethy|-oxa7o|-4-y|)-ethanol (exanpl e
1, step e])) in the presence of tributyl phosphine and
gL N 4 N t&eeﬁﬂnstrhmhylaz;@délomhmﬂme,a—dirgéthvlebhenvn-2-ethom

(S).- 3% ’[ - (2- ) _
11l | - 5- met hyl - oxazol - 4-yt) - et hoxyl - 2, 6- di met hyl -

phenyl } - 2- et hoxy- propi oni ¢ aci d neth{ ester as
Ie @hﬂﬁgyetssheapﬂopecﬁﬂe NBcriddBineximpleyde d]blS)(3s)4- 8- trat-bytyl-F-poethyl-

t 1C a 1 a
& ﬁ— = l%ly'ih%xﬁe ?’cﬂlmgfh?lzﬂlleni’ ¥ %’%’1%%(%— ¥ 101% cid me?thyl est);:;6 W 56
tte@tedh\etl'{ipl@égmtémﬁég);ﬁ-, [bd e terﬁbgﬁé@m@%g OETTZO —y Methowy)-2,6-
8d &5colorl lid.
d(rﬁlthél’ é)}gfex goi -th‘B’?f %r(giti%%i;i C12 C60 %rl ﬁéts?ﬁ;/l phenyl }-2-eth

NS 38R éF’L?P S4PF o WEL Y 185k 8o WP £, 185Yed Wi th Li OH

(S)-3-{4-[2-(2-tert-butyl-5-methyl -oxazol -4-yl) -et hoxy
]1- 2, 6-dinethyl -phenyl }-2-ethoxy-propionic acid as
colorless liquid. Ms: 402.3 (MH-, 356.1, 293.0,

%‘ﬁ p? 52 WD 2004/-041275 PCT/ EP2003/ 012189 - 77- Exanpl e

Iracl 3-{4- 13 2- tert Butyl i 8
bbb 5 B 4" 3.0

-‘ %r%gﬁl,lglﬁdaci(ﬁna_},?lggy to exarrpl e 35 but usi ng for
unobu-coupling 3-(2-tert- 5

butyl] -5-e - oxazol ro | - ol o

In apglogg];o( &15 1{;|un uePWF&ngé ggs&‘:g%f' W e)xamg Feﬁq'ggis\/?ﬁ ethoxy 3

(%Cﬂ d%}@f—iz &Fﬂlm%ylgﬁhenlyﬁ :prép®nR achd Hpthyl Hha (f:mm}éc 51 e]}) WaS reacted

%1%51(5%&& %{ugrlly%@%xuﬁxyfg S{jﬁ ﬂ)oégx(agloi (exam\%e 1, step e})) in the presence of
tpibepdptatpline bsd NGUAT Nedetram hﬂmo@cebwamldééom 14 (§Ws-{4-[2-(2-
tert-butyl-5-methyl-oxazol-4-yl)-ethoxy]-2,6-dimethyl-phenyl}-2- ethoxy—propmmc acid

methyl ester as colorless oil.

MS: 418.4 (M+H)*.

bl (S)-3-{4-[2-(2-tert-Butyl-5-methyl-oxazol-4-yl)-ethoxyl -2.6-dimethyl-phenyl}-2-

ethoxy-propionic acid

In analogy to the procedure described in example 46 d], (8)-3-{4-[2-(2-tert-butyl-5-
methyl-oxazol-4-yl}-ethoxy] -2,6-dimethyl-phenyl}-2-ethoxy-propionic acid methyl ester
was treated with LiOH to obtain (S)—3-{4—[2—(2—tert—bu1:yl-5-methyl-qxazol—4—y1)-ethoxy]—
2,6-dimethy1—phenyl}-2—ethoxy—propionic acid as colorless liquid. ¥

MS: 402.3 (M-H)7, 356.1, 293.0, 247.0.
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10 0.693 g of 4-allyl-2-tert-butyl-5-ethyl-oxazol e
(3.585 mmol ) was di ssol ved under an argon at nosphere
wo odétds of abs. THE and treated at Owi th 3 eqr/Eeto03/012189

9-BBN (0.5 M hexane). After 3 h at anbient
tenperature, when TLC indi catéd-the absence of
starting material, 20. 9 m of 30% H202 and 10. 3 m
gjﬁ HNaCOH was added dropwi se, but sinultaneously.
Aft r cessation of the strongly exothermc reaction,

tproﬁﬁctﬁ corrbl ned or ganl Cc phases vvashed vvlth

wat er. Drying over sodium sul fate and evaporation

wasipéﬁgﬁlr%% %@tizttsﬂah%%t(lj 9)}’\%13)]? ¥s il 8&%{%% %m%rr?o@!?%o(lﬁﬁx%% (2-tert-
W3yl Z-¢ byt oxaelyt-yl-peopan- I@kazstwd of §i(§-tert-bphfrSretayl-gxazol-4-y1)-

e‘€19J ?ttsevm Plolid oMap. 24350 (MrH) +. 20 Exanpl e 54 | racl
2 tert-Butyl-5-methyl -o0)cazol -4-yl)-propoxyl

-benzo 1bl thlophen 7-vl 1-2- et hoxy-propionic acid was

1\5§=é1f§§r3e( i+ -anal ogy to exanple 53, but using for the

M t sunobu- coupling 3-(2-tert- 25
'lﬂiétfb!tm&ﬂﬂﬁgﬂﬁycﬂtat@mz @lrr]epéreyil fyerprogilah2 leImJbu't)ﬂlétﬂfiyd—clo:xfazole, whose
ut 5- et y propan-1-ol as
B Gl ef‘a%%f%ﬁ(fé%@ 444.3 (MH) . VO
20041041275 PCT/ EP2003/ 012189 -78- Exanp
0698 of3-{ll-R3estDutdrit-ethylt gHazge ﬁ%ﬁ&fymmy&)aizm dl&,solg;qet)l upfergn argon
RO eRARN gﬁi} &abélﬂtx: a&tréﬁ&ptt@p@ﬁewqow DBBN (acsmzl hexane).

ﬂqu 3|\hr 5@3}&2% t%@%ﬁggqug%)‘//@teg i{’?.z‘égglcatg& ]he a sencesolf s[lcgrtmg material, 20.
d%l ¥ 309 mo@yﬂld W@&ﬂﬂ of8Y/NIOBeRardbd ﬂ)ﬂopwﬁh‘&ﬂﬁﬁdlrﬂlﬁltaneously
mrtcgssgtgc%nq gtu %¥ stﬁcﬁx g ¥qe§r%)§q?égét%12 t%ll%l t h %rigclil #2d with AcORt
dndaqee tlﬁﬁa}ﬂees s[epaﬁi]ed the aqueous phase reextracted with AcOEt and the
??Eb‘%{'%c{a?% mf p rﬁes tggsth;é% u%th%at@rybr? égé%r'séd%th) §u@fra&pa9ﬁ3ék/époration
gfitbpsutedty, folamad bgﬁathcﬁhewam@@p B (Sl@utheﬂﬁt%@féﬁlﬂé afforded
{ﬂlfﬁ)oé SEREPL NG BethyRLROXY B3GR Bidpan-1-ol as colorless oil.

MS: 212.0 (M+H)".

Example 54

[rac]-3-{4-[3-{2-tert-Butyl-5-methvl-oxazol-4-y1)-prépoxyl-benzo b] thiophen-7-vl}-2-

ethoxy-propionicacid

was prepared in analogy to example 53, but using for the Mitsunobu-coupling 3-(2-tert-
butyl-5-methyl-oxazol-4-yl)-propan-1-ol instead of 3-(2-tert-butyl-5-ethyl-oxazol-4-yl}-
propan-1-ol as off-white solid of mp. 125-26".

MS: 444.3 (M-H)".




i nstead of et hyl isopropoxyacetate as white solid of
np. 138-40. MsS: 438.3 (MH)- 15 Exanpl e 57
WOE@Q)@41§7 4-f3-(2-tert-Butyl - 5- met hyl - oxazol - 4ot np2p63209189

xyl- napht hal en-1-vl | -2-propoxy propionic acid was

prepared in anal ogy to exanple”%S but using in the

Al dol - coupling ethyl 20 propoxyacetate instead of

Exdmple58opr opoxyacet ate as white solid of np. 140-41

M5: 452.3 (MH) Exanple 58

: A adnie addi n anal ogy to exanpl e 54 but usi ng
|n the AIdoI coupling ethyl nethoxyacetate instead of

athox t U c ert-
%]()O 884 y@gy&b@x M"]Jﬂ Hilt%ﬁln %&Be Nﬁrs AobH- %%Fhﬂg)i (2-tert

/ 0121
-0Xazo :;F yl% -propan-1 mstea of 2-(2- tert%utﬁ—é—methyl oxazol-4-

W@eﬁmﬁeﬁﬁhdxysah@éfﬁ@.IE%l%bpropyl 5- net hyl - oxazol - 4-y
|')-etho , ] napht hal en-1-y11- 5 propionic acid was
E?@ﬁi analogy to exanple 12, but using for the
tsuno u oupllng 2-(2- _
i sopropyl - 5- met hyl - oxazol -4-yl) -ethanol instead of
2-(2-tert-butyl -5-nmet hyl - oxazol -4-yl)- ethanol as
colorless, viscous oil. Ms: 410.3 (MH 1o The forner
'ff) ExdngsleBeli at e can be prepared as follows: @] ‘
-~ | sobutyryl am no-acetic acid ethyl ester 10.00 g of '

10

g@pﬁkﬁ(mi and treat ed betmeen 0 and 5 dropMAse with
7.81 m of isobutyryl chloride (1.05 eq.), dlssolved

] S
U 3000 B GRETZ iaHlge €360 L0 ALty phosyce
insiend ﬁ%ﬁhﬂyswmmmegatwmmrgsohénf ot Heh®d ice / HCl
/| AcOEt. Separation of the layers, additiona

- Bost 470t fMarepf the

15
Example 57

[racl-3-{4-[3-(2-tert-Butyl-5-methvl-oxazol-4-yl}-propoxv]-naphthalen-1-vl}-2-propoxy-
propionic acid

was prepared in analogy to example 55, but using in the Aldol-coupling ethyl
20  propoxyacetate instead of ethyl isopropoxyacetate as white solid of mp. 140-41°.

MS: 452.3 (M-H)".

Example 58

[rac]-3-{4-[3-(2-tert-Butyl-5-methvl-oxazol-4-v1)-propoxv]-benzo[blthiophen-7-v1}-2-
25 methoxy-propienic acid

was prepared in analogy to example 54, but using in the Aldol-coupling ethyl
methoxyacetate instead of ethyl ethoxyacetate as white solid of mp. 110-13°,




{3

aqueous phase with AcCEt, washing with Na2CO3 and
brine, drying of the conbined organic phase over

Vvoggﬁpﬁ§}%n1sulfate, and evaporation of the sopyeRbH03/012189
ol T owe
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by flash chronatograghy (Si 2
hexane/ AcOEt =6/ 4) vyiel ded 11.7 9g of the title
conpound as 20 col orl ess oil
M5:s16b 3ty am no- pent - 4- enoi ¢ acid ethyl ester 11.74

- g of the above prepared isobutyrylam no-acetic acid

ethyl ester (67.78 mml) was dissolved in. 250 nm of
abs. THE and cooled down to -78. 139 m of 1M Iithium
25 hexanet hyl di sil azide in hexane (2.05 eq.) were
daeglad* hin 30 Mn. via dropping funnel. After
keepi ng the yell ow suspensi on for additional 30 Mn.
Ya11h. (9 -5- 1'9&991‘—8')@&2&114 e%’o wa hthalen-1-yl}-

tlrrlng contl nue n.

PEApRREEEde  and for 30 Mn. at O Pourlng of the

honbgeneous reaction m xture onto crashed ice/HO ,
twan hodpdreebit nagdbgyon ewkrtibleACit,usingdb0the MV&&thﬂchA;ﬂlﬁig 2-(2-

n 30 |f at
S S5 WA G Line 6% PERT SRt Sk tpr B -oxazal- -
cHraopbasogloalessyvis8s 0, hexane/ AcOEt =7/ 3) af f or ded
11.70 g of the title conpound as pale-yellow oil. WO
2094104 ¥R pryPCT/ EP2003/ 012189 -80- MS: 214.3 (MHH) +,

c] 2- Isobutyrylan1no pent-4-enoic acid 11.70 g of the
0 repare I sabu pent - 4- enoi ¢ aci d-
glgﬁ)f?mgfgt‘ tter‘?%dﬁtggano@ R%B?r)"je@%goﬂf ssolved in 110 ni

of a 1:1 mxture of EtOH and THE and treated under

ad dobntyrpéhinoaneticaibahhl asiekh 33. 80 m of 2N NaCOH (2
eq.). After 2.5 h, the reaction mxture was poured

?gte(}g Corfgﬁjeglg e{hg’leésé? %Jeﬁoﬁd&\%& )uancflfl_;ol " e%iOf NEt; (2.2 eq.)

aregadiseoliedye 2¢0 mhsiHeld: Wk aind treetedt begmeerbi ] avel, S°dirppelisowith 7.81 ml
'@%BE§W§MEH@E1@)S r)ddﬁé’(ﬁ‘%r 56 dhly ‘?%‘g—f tp 2 ol?%r 8ct‘}orb1€1xture was

I'l'lzation fro exane
S bttt et e YR PAgS Lt (4 B i e Qugnchied by carefully pouring

Nnfdl crAgRE e/ UCTH rc@FY Se hr&ﬂbﬂbf’ﬁ@ﬂéﬁ% ddditokhl @krddi®n of the

above s nt he obut enoi
Faee PHR T A ats m&ﬁ%@ X0 i b3 iesdrinipt the combined
pygandd pleise dvee atagalesivish brulfQe, 83d B¥a fratameiﬂth‘e oy ifoldowd by flash

S A by oS50, D

20lomless.oilat 90. Careful pouring onto crashed ice /| HO,
twofold extraction with AcOEt, washing with water and
brine, drying over magnesi um sul fate, and evaporation
of the

b] 2-Isobutyrylamino-pent-4-enoic acid ethyl ester

11.74 g of the above prepared isobutyrylamino-acetic acid ethyl ester (67.78 mmol) was
dissolved in 250 ml of abs. THE and cooled down to -78°. 139 ml of 1M lithium
hexamethyldisilazide in hexane (2.05 eq.) were added within 30 Min. via dropping funnel.
After keeping the yellow suspension for additional 30 Min. at -78°, 6.021 ml of allyl
bromide (1.05 eq.) was added and stirring continued for 15 Min. at the same temperature
and for 30 Min. at 0°. Pouring of the homogeneocus reaction mixture onto crashed ice/HCl,
twofold extraction with AcOEt, twofold washing with water and brine, drying over "
magnesium sulfate, and evaporation of the solvents, followed by flash chromatography
(5103, hexane/AcOEt=7/3} afforded 11.70 g of the title compound as pale-yellow oil.




solvents, followed by flash chromatography (silica
gel, hexane/ AcOEt=1/1) left finally 6.63 g of the

wotzh(g_llﬂﬁlggrrpound as yellowish oil. 20 M5 184. 2ot Adtdndrn12189
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el 4-Allyl-2-isopropyl -5- nethyl oxazole 6.63 g of the
above prepared

él acetyl - but - 3- enyl)-lsobutyranrde (33.61 nmol)

Wéb:e 1481 féH’mrth 37 m of trifluoroacetic acid (483

mol ) and 28.03 ml of trifluoroacetic 25 anhydride (6
eq.) and kept for 3 h at 40, when TLC indicated the
di sappearance of starting nmaterial. The reaction

Ature t.hen poured onto crashed ice/ NaHC03, the

----- LEGEUNQ Bent-genaicacidct od twi ce with AcOEt,
mashed with water and brine, dried over magnesium
dul70 gtod thesaddveyaparedt BihobotydtynrSpentluashic ac:1d ethyl ester (67.55

ST AL iy LT IGHOATUREE e P e
((:Mhng wich @@Mb@thm%3?m'inﬂiﬁ’ﬁm$~7amﬂ28@; ). ABEr £ h the reaction
%11.(:\%1‘& BRYban IR g@& BRI He )aqueorulé.J %ﬂgse réexttaclld once

of th e a repare
FI4E M fQCQFéoTSF 6ppbinsd onganisdpyesuzdEd with 3vatenamdl bringedmed over

Gha%ﬁ@dnyrﬁQuﬁfﬁe,ﬁﬁd@aﬂfrafgﬁlﬁj éﬁ'ﬁeﬁ7(31%5@11128%11"‘@51%@&@@%exane
f g g 5% 0s04 sol.ution,in g(g . eq.) and
mg %"6 GP § i*éf4tlt tepreduetds yiygselidadded, and t he

exotherm c reaction allowed to proceed for 60 Mn.

The reaction m xture was then poured onto crashed ice,
extracted twwce with Et OEt, washed wth water and

Ay \na_ 88, V&L Lyumsul fate, and evaporated
F%*d@yﬁeég—rp“prﬁyﬁgggﬁ%—g—oé crude product. This was
redlssolved in 50 M of EtCH and reduced by addi ng

1.73ge &wﬁ)ommﬁme@izedsilewb)ltyarlammorh@tdomqmgadréﬂh.@mol) were

' aﬁsdw&ﬂn 8 AOMESH ng'fehﬁezmtd@v“ﬁ €9, @B h@‘&?g:ehg ahfr@r f‘,'\teg .), and

e at e. t andar rk-up |vere
g{:‘;ﬁ%\cf b 9 dah r‘*g‘ﬁ P’ eﬂrmgrrﬁrro‘grrsp %e mixture kept for
h@%nﬁt%mamﬁlﬁou&ngﬁﬂto Gasfedtieg H(DE ﬁﬁaf@lﬂrﬁ}r%%rﬁ@lt‘h AcOEt,
R R o Btersn PR E e ol RSy i il SR 7ot o the
E)lﬂfmilt*n ©lBWefl badlast2chrsmptogpaphy { 8litadel, Rexade/AcOEt=1/1) left finally 6.63
'gﬁf&reqraré'coélp%ﬁaaﬂxé eRs@Rflt v ) - ethoxyl -napht hal en-1 -

propi oni

MS: 184.2 (M+H)™.

e| 4-Allyl-2-isopropyl-5-methvl-oxazole

6.63 g of the above prepared N-(1-acetyl-but-3-enyl}-isobutyramide (33.61 mmol) were
treated with 37 ml of trifluoroacetic acid (483 mmol) and 28.03 ml of trifluoroacetic
anhydride (6 eq.) and kept for 3 h at 40°, when TLC indicated the disappearance of
starting material. The reaction mixture was then poured onto crashed ice/NaHCOs, the
aqueous layer (pH ~8) extracted twice with AcOEt, washed with water and brine, dried
over magnesium sulfate, and evaporated to dryness. Flash chromatography (SiQ,,
hexane/AcOEt=92/8) yielded 3.92 g of the title compound as yellowish oil.

MS: 165.1 (M)*.
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was prepared in analogy to exanple 59, but using in
the Al dol -coupling ethyl 20 isopropoxyacetate instead

“Kpﬁwﬁﬁﬁyg et hoxyacetate as col orless oil. NS pd24r303/012189
ilaik

Exanple 61 (racl 2 Ethoxy 3 14 (3 (2
I sopropyl - 5- mewl - oxazol - 4-yl ) gpropoxvl - benzof bl t hi ophe
n- 25 Xl | -propionic acid was prepared in anal ogy to
exanpl e 54, but using for the M tsunobu-coupling 3-(2-
i sopropyl - 5- et hyl - oxazol -4-yl ) -propan-1-ol instead of
3- (2 tert butyl -5-meth I-oxazol 4-yl)-propan-1-ol, as
) & (AR - 02 0L~ 3 : \D 2004/ 041275
PCT/LP2003/012189 -82- Exanple 62 [racl -

OREORAREYsr Frat bt 4- 311}/&{1@ fls Sy gp&iheﬁlyfmb(mdle @8 dz0inol-vere

R DU e S T
tBhe Aol eqo)oindl tiorsy IO, (3. saoqmr)apmya«t@i, ancéthertsoélaumgfreactwﬂ

aﬁgwgélﬁzglg ggxe?@ifﬁﬁ %(? IR/]SX\ élf(fne rez1chglg 5(%{(%1?{ ahe hgg pEBﬁedjo%@o &Bshed ice,
ektrafted (Bict with EoPHL w@shtétvmh wRaa] hrmey Flylefé@ﬁéi%gﬂb%lﬁﬁ gulfate,
ag'x}a etv%io(}ﬁ’t?g 5 dé':lileefs% ggdv?&' L4 %‘Sf &u&@ﬁroﬁh@tp ¥hRAyds Redissolved in 50 ml

t
M&@Hmﬂuedwéhyﬁgdmg ﬂy?éé §>@§SI anI log eq. 80°. The coohng bath was

tlH?r[‘ FRE R Qh@ @llﬂierﬂﬁctgr?: ‘é%xb@i t@QB&tﬂ%nﬁHié{tQ&ﬂperature Standard work-up
4-hydr ox hal ene r bal deh

%yq:r@ fer fina B..l atigigyéla malegraniy ég' E)A, l'reﬁcg%q/AcOEt“WB»)OS?'O
goﬁtﬁé’ﬂﬂ@&ﬁﬁ odrd AyEloigh b1$,¢)raf1d¢s)df 235 fisydrting material in the less
I-4R% -et hoxyl - benzo[ bl thi ophen-ell-propionic
s prepared in analogy to exanple 63, but
u5|ng in the Aldol-coupling ethyl isopropoxyacetate
Mest@ad(Mof". et hyl et hoxyacetate, as light yellow oil.

Example 60

[racl-2-Isopropoxy-3-{4-[2-{ 2-isopropyl-5-methyl-oxazol-4-v1)-ethoxy]-naphthalen-1-

vll-propionic acid

was prepared in analogy to example 59, but using in the Aldol-coupling ethyl
isopropoxyacetate instead of ethyl ethoxyacetate as colorless oil.

MS: 424.3 (M-H)".

Example 61

[rac]- 2-Ethoxy-3-{4-[3-( 2-isopropyl-5-methyl-oxazol-4-v1)-propoxy]-benzo[bl thiophen-

7-yll-propionic acid

was prepared in analogy to example 54, but using for the Mitsunobu-coupling 3-(2-
isopropyl-5-methyl-oxazol-4-yl}-propan-1-ol instead of 3—(2-tgrt—butyl_—5—meth’y1—0xazolf

~ 4-yl)-propan-1-ol, as colorless oil.

MS: 430.3 (M-H)".
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M5: 430.3 (MtH)t. d Exanple 65 25 [racl 2 Ethoxy 3 14
[3

wobdolinyk- 5- net al - oxazol - 4-yl ) - propoxl | - napht bei/ereohs/a12189

propi oni ¢ acid WO 2004/ 041275 PCT/ EP2003/012189 -83
was prepared in analogy to ex@&le 59, but starting
the reaction sequence with propionyl chloride instead
of isobutyryl chloride, and el aborating the term na
doubl e bond via hydroboration with 9-BBN (as
described in exanple 53). into a primary hydroxy group
Exataple®d of oxidative cleavage with Os04 / NaBH4, as
off-white solid of np. 113-17. 5 Ms: 410.2 (MH)-.
xR nPlsep B oty-agh-[3-(Btiaxyupyl-5-methyl-oxazol-4-yl)-propoxy]-
b3-1 -.(2- -egh I-5 nethyl oxazol - 4-yl) - et hoxyl
opionic acid 10 was prepared
in anal ogy to exanple 65, but elaboratln t he ternlna
wdopizperedon dnalpgy togxirdpleiol ebut lusing i thesd Idp-@yplng etk
Bs&%u@é Atk ot B5- 26
1§ogﬁp§§gz}c9{atﬁﬁgt@&g§ir e@ﬁl\}}é 9&4%‘%&&&*& 78 Exarr'gl e 67
racl - 2 Et Qxv-3-(4-{3-(2-(1- ethyI propel) 5- et hyl -
4462 (1 H)br opoxyl  benzo[ bl t hi o hen-?-yl)-propiom
acid was prepared in anal ogy to exanple 59, but
starting the reaction sequence with 2-ethyl- butyryl
chl oride instead of isobutyryl chloride, elaborating
tﬁgg%ﬁ{n1nal doubl e bond via 20 hydroboration with
éas described in exanple 53) into a primary
hydroxy grou. |nstead OH oxi dative cueavaoe

vl £o; senZa [b]thlophene 7 carbafdehyde |nstead
"ggghﬁg%T6Xy napht hal ene-1 - carbal dehyde, as white
wsa(s? lplre%agafd gghalgég‘ry t506€}(a1'1|\4%1€ 5 gflt4us1(nl\g4fl_|2 the M%ng?)(ua Qallp%n%%—hydmxy—

benzo[b]thiophene-7-carbaldehyde instead of 4~ hydroxy—naphthalene 1-carbaldehyde, as

light yellow oil.

MS: 416.2 (M-H)".

Example 64

[racl- 2-Isopropoxy-3-{4-[2-( 2-isopropyl-5-methyl-oxazol-4-yl}-ethoxv]-

benzo[blthiophen-7-vll-propionic acid

was prepared in analogy to example 63, but using in the Aldol-coupling ethyl
isopropoxyacetate instead of ethyl ethoxyacetate, as light yellow oil.

MS: 430.3 (M+H)".

Example 65 _ ' ;

Irac]- 2-Ethoxy-3-{4-[3-(2-ethyl-5-methyl-oxazol-4-yl)-propoxyl -naphthalen-1-yl}-
propionic acid




(racl - 2- Et hoxy-3-(4-{2-[2-(1-ethyl-Drol 2yl ) -5-net hyl -
xazol -4-yl -ethox~} benzo[ bl thi ophen-m 1) -propionic

Woaﬁ,bggM@32004/ 041275 PCT/ EP2003/ 012189 -84 wWasT/EP2003/012189

prepared in anal ogy to exanple_ %, but starting the
reaction sequence mnth 2-ethyl-"butyryl chloride

i nstead of, .iso ch oride and using for the
M7 Bﬁef%{fd JIRB0 Pg}y t@ e&amp e 59, but starting the reaction sequence with propionyl

hybloory ifsend of Bbb inyed hlﬁﬁﬁdJ 26@ @Qﬁ&ﬂﬁh del @ﬁﬁﬁ@ﬂdd&fbfe bdmd via
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n t Ideh white so
Ppg%gﬁfing“f)nl Q%:@@n@ﬁ e, ﬁz‘fm@am le$5pt0 0 0atma DB 0XY group
P@rﬁﬁqar:bmosﬂ@timmvage%tkﬁam RaBiJabb#tvhiRABE@bMPI1 13-17°.
the follow ng i-ngredients can be manufactured in a
cpnngjggqag? manner: | ngredients Per tablet Conpound
of formula () 10.0 - 100.0 ng Lactose 125.0 ny
Mai ze starch 75.0 ng Talc 4.0 ng Magnesium stearate
1.0 ng r 5 Exanple B Capsul es containing the
followi ng ingredients can be manufactured in a
cbrarepit 66nal manner: | ngredi ents Per capsule Conpound
of formula (I) 25.0 ng Lactose 150.0 ng Maize starch

2&a9—%th Jg(l § 9 ( E%thv%-nqptlhel oxazol-4-yD)-ethoxy]-benzo[blthiophen-7-vl}-
propionic acid '

was prepared in analogy to example 65, but elaborating the terminal double bond via
oxidative cleavage with OsO, / NaBH, instead of hydroboration with 9-BBN, as off-white ’
solid of mp. §4-85°.

MS: 402.2 (M-H)".

Example 67

[rac]-2-Ethoxy-3-(4-{3-[2-(1 —ethvl—prc)pvl)—5—methy1—oxa;ol—4—v1} -propoxyi-
benzo[blthiophen-7-v1)-propionic acid

was prepared in analogy to example 59, but starting the reaction sequence with 2-ethyl-
butyryl chloride instead of isobutyryl chloride, elaborating the terminal double bond via
hydroboration with 9-BBN (as described in example 53) into a primary hydroxy group
instead of oxidative cleavage with OsO, / NaBHy; and using for the Mitsunobu- ~coupling 4-
hydroxy—benzo[b]thlophene 7-carbaldehyde instead of 4-hydroxy-naphthalene-1-
carbaldehyde, as white solid of mp. 54-56°.

MS: 458.4 (M-H)".

Example 68

[rac]-2-Ethoxy-3-(4-{2-[2-(1-ethyl-propyl)-5-methyl-oxazol-4-yl] -ethoxy}-
benzo [b]thiophen~7-v1)-propion_ic acid




to Injection solutions can have the foll ow ng
conposi tion: Conmpound of formula (1) 3.0 ng Celatine
wolh0s/64198 Phenol 4.7 ng Sodi um car bonat e t opobirerRon3@12189
final pHof 7 Water for injection solutions ad 1.0 m
86- Clains 1. Compounds of fdfula (1) R5 R6 O ~
(CH2)hn OORa (I) R OORR RBR4 0R wherein 5 R is
- wdskpyrkparkd tosl dgywe exahdy B9, boy etestidgythe rdactyrcdeljoence with 2-ethyl-

&%’P Fﬁ !i? m%{eacti { r %%l‘rﬁ% lot\:l\lg%/&(!i %Cﬁ.\s}/%fopéflﬁﬁg%ggtp g&.&)émg 4-
lilyﬁid@ﬁéh@féﬁfb yhlﬂrhﬂﬁheQa@ﬂlib@dﬁh’rie mﬁéﬁaﬁyﬁfi@éwwﬂapmbﬁlene 1-

&M@éﬂ&d@%%ﬁt@mlh@&ﬁh @blkyP, fluoro-Iower-alkyl,
'hydroxy 'ower - al kyl , Iomer al koxy- 1 ower - al kyl, 10

' wer - al ko fl uoro-1 ower-al koxy,

> Mgbﬁf I\%%r-al koxy, Lower-al koxy- | ower-al koxy, or
| ower - al kenyl , wherein at | east one of R3, R4, R5, or
R6 is not hydrogen, or R3 and Rd4are bonded to each
other to forma ring together with the carbon atons

to which they are attached, and R3 and R4 together are
-CHCH S 1 15 -S-CHCH, -CH=CH O, -0 CH=CH,

-CH-CHCH=CH, -O(CH )2.3-, -(CH2)2_3-0-, or
-(CH2)3_9-,.and R5 and R6 are as defined above, R7 is
| oner -al kyl or |ower-alkenyl; Rs is hydrogen or

| ower-al kyl; nis 1, 2 or 3;




in and pharmaceutically acceptable salts and/or
pharmaceutically acceptable esters thereof. 2.
woGsheynds according to claim1, wherein R iBCT/EP2003/012189
| ower - al kyl, fluoro-lower- alkyl, cycoal kyl, bicyclic
cycl oal kyl, -or tricyclic cyctéatkyl. 3. Conpounds
according to any of clains 1 to 2, wherein R is
| ower - al kyl or cycl oal kyl Exa2&pldA Conpounds accor di ng
to any one of clains 1 to 3, wherein R is t-butyl,
glleg%g %%nnqé goliov%}{gkr%gg&?a% can®e rﬁXrﬁJf&lﬂ@PEMlm a C§XVent10nal
oun s ac one of clainms 1 to 4,
nthWEIn R2 is | ower- aIkyI 6 Compounds according to
any one of clainms 1 to 5, wherein R2 nethyl. 7.
Compounds according to any one of clains 1 to 6,
I ehis R3, R4, R5, and R6 independently. fronreggﬁﬁig
ot her are hydro hal ogen, | ower-al kyl, or
Gogwrarung] ot VN168nhere|n at |east one of R3, R40-RE0O5pS
iRBots not hydrogen; or R3 and R4 are bonded to eagh.0 mg
other to forma ring together with the carbon atons to
M#itecHarckhey are attached, and R3 and R4 together drd™8
CHS or -CHCHCH=CH, and R5 and R6 are 4.0 mg
hydrogen 8. Conpounds accordlng to any one of clains
Magnesitmmearaen R3, R4, R5, and R6 10 independent | y-¥ ™8
ﬁﬂ} from each other are hydrogen or |ower-alkyl, wherein
P at |l east one of R3, R4, 1.5, or R6 is not hydrogen.
9. Conpounds according to any one of clains 1 to 8
5 wherein R3, R4, R5, and ReEX ndently from each
ot her are hydrogen or nethyl, wherein at |east one of
R3, sulBontd@hinRehd fé]lBQInghMQ‘é@@ﬁﬂ@ canlbe A@nufaonpalinds
~according to any one of clains 1 to 7, wherein R3 and
RaveronaysEEs t o each other to fornra ring together
with the carbon atons to which they are attached, and

R3 gnd R4 together are -CH=CH S- or -CH=CH CH=

lﬁﬁfaﬁﬁﬁRG are hydrogen. 11. Conpounds. accordlﬁgzgﬁgggég
ne, o 1to 10, wherein R7 is ethyl, n- o

<§N859rnd?gﬁﬁﬂaayfﬁ or but-3-enyl. 12. Conpounds 250 mg

aefREding to any one of clains 1 to 11, wherei n R&0GmMg
hydrogen. 13. Conpounds according to any one of

MpifF #E™ P to 12, wherein nis 1 or 2. 9 20.0 mg
Talc 5.0 mg
J
Example C
10 Injection solutions can have the following composition:
Compound of formula (1) 3.0 mg
Gelatine - 1500mg
Phenol ) | 47 mg
Sodium carbonate ' to obtain a final pH of 7

. Water for injection solutions ad 1.0 ml

3
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s 14. Conpounds according to any one of clainms 1 to
13, wherein n is 2. 15. Conpogwmds according to any one
of clainms 1 to 14, characterized by fornula (1c) -88-
"R5 R6 O N (CH2)n O OCRs (]chim@ R2 R3 R4 O R {
wherein R, R2, R4, R5, R6, R, R s and Hare as
defined in any one of clains 1 to 15. 16. Conpounds
acchi@irmrpunds ghforomda @ clainms 1 to 15 sel ected from
the group consisting of 5 ' :
(S)-3-{4-[2-(2-tert-Butylg®s- metRyl - oxazol -4-yl ) - et hox
}- napht hal en-1 -yl }-2-et hox\- pyopi oni c acid,
(S)-2-But-3-enyl oxy-3-{4-[ 7 '
zol - 4-yl )-et-hqﬁ(@idg Oratg
3-[4-[2(12--ger g Butyl - S
enzo[ b] "t hi ophem: 7-yl } =2- .40 i Sopr opoxy- propi oni c
aci GF N gd IR PO PP
3-{4-[2-(2-tert-Butyl - S-net hyl - oxazol -B-yl ) - et hoxy] - be
whgtze%{ b] thiophen-7-yl}-2-ethoxy- propionic acid, 3- {
- 12-(2-tert-B utyl -5-net hyl - oxazol - 4-yi) - et hoxy]
t- napht ha wl -yl =251 SQPr.opoxy- . propi oni c acid, 15
R | B ubreYoedr g b R K Grebe g mthylcor aiepiics.
met hyl eyeloelkyl;} - 2- i sopropoxy- propionic acid,
3-{4-[ 2-(2-Cycl ohexyl - 5- et hyl - oxazol - 4-yl) - et hoxy] - na
R? pht hal ie hydrogés, 16wat SRAXN Audk Mol id,
) 3-{4-[2-(2-Cycl opropyl - 5- net hyl - oxaZol - 4- yl ) - et hoxy}
R’, Rhizand W intiépnmbely Foi dic Stherfe R @REEN; Y Bk Rafogen, lower-

o
?SI- ( 2-%9’@@‘_;5’%-&%&5@}9& drogxlayier-alkyl Igwet dlssogt-lower-alky),
- benz QBW&ILHI(@JB’? B0 ~va}ei'—%lk§§cﬁ%&fox?fl8@69—%)&‘%@3%&0@-

lower-alkoxy, or lower—a?kenyl, wherein at least one of R?, R, %, or R%is not

- pr fipi onke aci dl)
ol - 2¢yT) - et hoxy] - b

hydrogen, or

R’ and R*are bonded to each other to form a ring together with the carbon
atoms to which they are attached, and R* and R* together are -CH=CH-S-,
-5-CH=CH-, -CH=CH-0-, -0-CH=CH-, -CH=CH-CH=CH-, -O-(CH3);.5,
-(CHz);3-O-, or -(CHa)s.5-,2nd R® and R® are as defined above,

R’ is lower-alkyl or lower-alkenyl;
R® 15 hydrogen or lower-alkyl;
n - isl,20r3; -

) . €
and pharmaceutically acceptable salts and/or pharmaceutically acceptable esters thereof.

2. Compqunds according to claim 1, wherein R' is lower-alky}, fluoro-lower-
alkyl, cycloalkyl, bicyclic cycloalkyl, or tricydlic cycloalkyl.

3.  Compounds according to any of claims 1 to 2, wherein R' is lower-alkyl or
cycloalkyl. ' '

4. Compounds according to any one of claims 1 to 3, wherein R is t-butyl, 2,2-

dimethyl-propyl, cyclopropyl, or cyclohexyl.




3-(4-{2-[2-(2,2-Dinethyl -propyl)-5- et hyl - oxazol - 4-yl }
- et hoxy} -naphthal en-1-yl)-2- pr 9poxy propi oni ¢ acid,
and 25

OE(;??] > (:l rkpo%%ﬁy%orc%n% )zr )?ne &g% Whgré{ ilz s lower—alkyl.
phar rmceutl cally acceptable salts and/ or

. phar mec eutCempouyndaecopdiagtomngsine of clhiner eof5, wheiin R2 methyl.
process for the manufacture of conpounds according to

any one oicgh Al i fedoBlin ggé»an%'n‘é%faaﬂr%eﬁ% dﬁcwfili@{éiéﬁs R*, R’, and R®

In a conpoun

renovi n otecC
( unc)lepesgenﬂ? fmn@chwm@m de@gem halogen, lowej-albylper lpwerzalkoxy,

Ry R7 and n are
. %‘ngm%hghﬁéne R(?‘fzmﬁ ml}?’d&%ﬂl@and PGis a
p rfbtaade Agp tgmdqub to ¢g8h oenpdionis: mgogahergrithothercarbon atoms to which

acc(ﬂge ng c?‘ot}%lnal n Tﬁm%%%ér?g%% | caﬁpggf%@gg (5 GH-~ and Rs

cendRF sierhydsogeonpound according to any of claims 1 to
16 and a pharmaceutically acceptable carrier and/or s 6
adJ uvént . CampoGodyaaordingzio any dingf daiman o Gwherein 88, R, R, and R

o b BEnaeh RTER AR SVEVARRR foneorit

aR? ohpf ﬂpmmhydrogeﬁl ve substances for the treatmnent
and/or prevention of diseases which are nodul ated by

PPA /0 nists, 22.. The e, 0f eupdss 6
rccorti ng e aeai - RRRRIEMY ot of g 1ina WpeERRATGR  nd R
Qﬁdepmdmagnﬁnkﬁeaﬂ@btﬁehﬁe hydragereot mathy, othepdie welaist one of R’ R\ R%,
ases ch are nodul ated by PPARa and/or PPARy
3%‘%?‘% bysigogenhe use accor di ng to claims 21 or 22
mhereln the di sease is diabetes, non-insulin dependent

15 . IOll abaqms dmh bbiinds, acailr@tlﬁg&@lﬁhybdmvﬁ cﬁﬁ@S% 46 @, whéreiarPasd®R’ are
D e iobe st B e Daaher itk e G stosis to which they are
attached, and R> and R together are -CH=CH-S- or -CH=CH-CH=CH-, and R’ and R®

are hydrogen.

11.Compounds according to any one of daihs 1 to 10, wherein R’ is ethyl, n-
propyl, i-propyl, or but-3-enyl.

12. - Compounds according to any one of claims 1 to 11, wherein R® is hydrogen.

13.  Compounds according fo any one of claims 1t 12, wherein nis 1 or 2. .

14
&

14. Compounds according 4o any one of claims 1 to 13, whereinnis 2.

15.  Compounds according to any one of claims 1 to 14, characterized by formula (lc)
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dysfunction, procoagul ant state,

endot hel i al i nf | anmat ory

dyslipi dem a, polycystic ovary syndrone,
di seases or proliferative di sc_egg,fes.

wherein R', R?, R3, RY, R% RS, R, R® and n.are as defined in any one of claims I to 15.

16. Compounds according to any one of claims 1 to 15 selected from the group
consisting of
(_S)—3~{4—[2—"(2-tert-Butyl-S—meth).d—oxazol-4—yl)-ethoxy]-naphthalen-1-y1}—2—ethoxy—
propionic acid,

(§)-2-But-3- enyloxy 3-{4-[2-(2-tert-butyl-5- methyl-oxazol-4-yl)-ethoxy]-naphthalen-1-
yl}-propionic acid,

3- 4-[2—(2:tert—Butyl-S—methyl-oxazol-4-yl)—ethoxy]-benzo[b]thiophen»?’—yl}éfl—
isopropoxy—propionic acid,

-{4-(2-(2-tert-Butyl-5-methyl- -oxazol-4-yl)-ethoxy}-benzo[b]thiophen-7- -yl}-2-ethoxy-
propionic acid,

3-{4-[2-(2-tert-B utyl-5-methyl-oxazol-4-yl)-ethoxy] -naphthalen-1-yl}-2-isopropoxy-

propionic acid,
3-{ 4—[2—(2—tert—B-utyl—S-methyl-oxazol-4—y1)—ethoxy] -3-methyl-phenyl}-2-isopropoxy-
propionic acid,
3~{4-[2-(2—Cyclohexyl—s-methyl-oxazol-4—yl)-ethoxy]—naphthalen-I‘yl}—Z—propoxy;
propionic acid, | :

3-{4- [2—(2—Cyclopropyl—5—methyl—oxazol-4~yl)—ethoxy] -benzolb] thiophen-'i—yl} -2-
propoxy-propionic acid,

3-{4-[2-(2-Cyclopropyl-5- -methyl-oxazol-4-y])- ethoxy] ~benzo{b]thiophen- -7-yl}-2-ethoxy-

propionie acid, !

' 3-(4-{ 2—[2-(2,2—Dimethy1-propyl) ~5—methy1-oxazol-4-y]]_-ethoxy} -naphthalen-1-yl)-2-
propoxy-propionic acid, and

“{rac]-3-{4-[2-(2- -tert-Butyl-5-methyl-oxazol- 4-y1)-ethoxy]-Z-memyl-phenyl} 2-ethoxy-
propionic acid, '
and pharmaceutically acceptable salts and/or pharmaceutically acceptable esters thereof.

17. A process for the manufaciure of compounds according to any one of claims 1 to
16, which process comprises removing a protecting group in a compound of formuta ()




wherein RY, R?, R?, R4, R®, Rﬁ, R’ and n are as defined in any one of claims 1 to 15 and PG is

a protecting group.

18. Compounds according to any of claims 1 to 16 when manufactured by a process
according to claim 17.

19 Pharmaceutical compositions comprising a compound according to any of claims
110 16 and a pharmaceutically acceptable carrier andfor adjuvant,

20. Compounds according to any of claims 1 to 16 for use as therapeutic active
substances.
21. Compounds according to any of claims 1 to 16 for use as .therapeutic active

substances for the treatment and/or prevention of diseases which are modulated by PPARc

and/or PPARy agonists.

22, The use of compounds according to any of claims 1 to 16 for the preparation of
medicaments for the treatment and/or prevention of diseases which are modulated by PPARa

and/or PPARy agonists.

23. The use according to claims 21 or 22 wherein the )
disease is diabetes, non-insulin dependent diabetes mellitus, elevated blood pres)sut'e,

increased lipid and cholesterol levels, atherosclerotic diseases, metabolic syndrome,
endothelial dysfunction, procoagulant state, dyslipidemia, polycystic ovary syndrome,

. inflammatory diseases or proliferative diseases.




