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The present invention is concerned with novel indolyl
waleruwasives useful as insulin sensitizers, PCI/EP2003/012814

particularly PPAR activators. The invention is

concerned especially with conpounds of formulal OO

3YaRC CbR4 ~N\N~R ICHnNn-- ~r A R and

pharmaceutically acceptable salts and esters thereof,

wherein R is aryl or heteroaryl; R2 is hydrogen,

al kyl or cycloal kyl; R3 is al koxy or al koxy

substituted with one to three hal ogen atons; R4 is

hydrogen, alkyl or cycloalkyl; Ais oxygen or sulfur;

WD 2004/ 048371 PCT/§P2003/012814 -2- nis 1, 2 or 3;

and, wherein the ALK 1VBE carbon atons Ca and

Cb is a carbon carbon single or double bond. The

conpounds of formula |I and their pharmaceutically

accept abl e salts and estf 5 are_naqvel and have

vaPHBEFEPRERHAR & GgFEard pribper e iedolyl reyatiep utend gp fnfulin
sensRBS! &%@ﬂ§ﬂ pPaR LiwMlaEl y PPAR activators. Peroxi sonme

Prol | erator Activated Receptors (PPAR s) are nenbers

of . t he nucl ear
The invention 1s concerned especially with compounds of formula I

OYO
RL'Ta
Lo
N
N\ . ;
N
[CHW\/ ()
2

and pharmaceutically acceptable salts and esters thereof, wherein
R' is aryl or heteroaryl;

R? is hydrogen, alkyl or cycloalkyl;

R’ is alkoxy or alkoxy substituted with one to three halogen atoms;
R* is hydrogen, alkyl or cycloalkyl;

A is oxygen or sulfur;



hor none receptor super famly, which are
| i gand-activated transcription factors regul ating

W@ eme/0e83pr essi on. Vari ous subtypes thereof havRCDERW03/012814
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identified and cl oned. These ipgclude 10 PPARa, PPAR(3

(aI so known as PPARB), and PPARy. There exist at |east

two l,soforms of PPARy. Wile PPARyl is

ubi dﬁﬂ%&@ﬂ-’/ expressed in nost tissues, the |onger

i sof orm PPARy2 is al nost exclusively found in

att, pdeysiethe Hondbeiwdeashes catfAReons C* pheddiE nadbbiy carbon single or

ﬁg@ﬂegs%cg inthe liver, kidney and heart. PPAR s
‘a variety of body responses i ncl udi ng

gl ucose- and lipid- honmeostasis, cell differentiation,

i nf | @heredmpyuntd of &ﬁnﬁﬂ}esmldaheir phﬁﬂﬂxat‘&ﬂﬁ@ﬂllyatcepmbhtsslis and esters
Di abet.es s_abi t 0.
5o S g e e R RO G g e o g sl Her e
perticalarlp@PARalktiyatbest the ability to respond properly

to the action of insulin. In type Il diabetes (T2D),

often referred to as non-insulin dependent di abetes

mel | PemxisQINIe [BMferaWriPo:I’hivaﬁtﬂ Rectpsor8 (PRAR Y)Y ofe nadrhbers of the nuclear

ﬂ gﬁé r%c LS Yd‘gﬂlgil Qﬁqgaﬁ&’ lé%&a!t?t?trar?sgn H fa%io?sc'regulatmo
o LR ik

anger ans pancreas st

BRVReSFRFessiome/ &rw@a btypegabggeof haws ?may lﬁ%cﬁeé ‘anficlaned gfpgse include
?PAR@SPPARﬁ wﬁa ke & PP%R@)L @;ﬁcgppgw Eesd é@sfé at Ie@st two major
e.Dno ensat es
g DR B BARELS P GREY EUarSeaft Tonyen, e longer
is@fdrai BPAR2Ag elnodst ehchga&b foii]tﬂi/\ﬁl\f&hpodytés.l,ﬂ]m d@n&eﬁ[ BRARMIS
deg{ eases due t o .ex stl

otrmgan y Oexphegs[edﬁ 1ver msr%eg 6n{1 Fxgarga v it é)(c:i{dﬁte a variety of body
dq:ssease irghsiing gense Zﬁlddlmdrghqm@sta@meﬂlddﬁerﬁmtlon, inflammatory

Bﬁéeé‘ﬁx?@c%]g{{/}a LR, @ge%tsf or exanple insulin

I stance | pi dem a, hypertension, endotheli al

dysfunctlon and inflammtory ath roscleros rrent
11 sDIeiS 1t ¢ BAFHERLVFISh & FFATE égﬂlﬁsémt@ Siosi<7es i blood i

@ iEai, becaaﬂé?heg{a@ peshilly lddt gl aﬁﬂtﬂy ﬁi(lﬁﬁ rﬁﬁprobﬁ\l\ﬁ&b&he action of
coO | e e a t he
P oRagS. 1%l FEAT) S En g piiie S i giepenicgt dsbetes
Smﬂllﬁtﬂﬂf{NIDléb@ whlchaffﬁas B9-80 %)eﬁzﬂrchsbem]ecpaﬁsm ya deXeloBed countries,
?[He? Iopgad'&[g%(afig ﬁlst‘?le Ee{égfﬂl g??:‘ ch 111yHE\§8}%r, the target organs,

oduce rese I Zes I en
m@ulw muscienkéver pad S@ﬁ@iiettisi@ﬁ §3hibit @r@f@ynd essEsEanich p @F‘é@d

QLiHResR M ﬂh% rbah;\/@&ﬁpgﬁateé syﬁxloaut;fﬁ rﬂl%ﬁﬁdl@logemyt}h levels of

angléxlgs ! ntger stags 9 chsei%? E@*g’ggg n(s%f:téérq-&;clr%g%e (Pue to exhaus’uon of
rtbép@'ldréaazlﬂmdd{tlé‘ﬁaﬂ dhaTeD 1b@|nmﬂ®oﬂ16—chftﬁovascular dlsease sysndrome.

PBEE s P L P E b ARbA P SR s e N e e reBthnce

alyplipdeiaf loypeNeDbM, iendstheléd disfoouivtrangdsnilaeweory atherosclerosis.
conmpounds, however, suffer WO 2004/048371

PCT/ RRaPO3F0 784 f‘i‘eatment for diabetes generally involves low fat - and glucose - diet
and exercise. However, compliance can be moderate and as the disease progresses,
treatment with hypoglycemic drugs, e.g. sulfonylureas or metformin, becomes necessary. A
promising new class of drugs has recently been introduced that resensitizes patients to
their own insulin (insulin sensitizers), thereby reverting blood glucose and triglyceride
levels to normal, and thus abolishing, or at least reducing, the requirement for exogenous
insulin. Pioglitazone (Actos™) and rosiglitazone (Avandia™) belong to the
thiazolidinediones (TZD) class of PPARy-agonists and were the first representatives who

had been approved for NIDDM in several countries. These compounds, however, suffer



-3 fromside effects including rare but severe liver
toxicity (as seen with troglitazone), and they

WO presssel body wei ght in hurrans Ther ef ore, neR(T/BRI00&012814
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and nore efficacious drugs tr21 the treatnment of N DDM
are urgently needed. Recent sttdies provi de evidence

hat PARa d PPAI d
bR E S B e b Phf B bR R R e gt LoD dbge),and
thiey incagnsé bpdyovaght in piichaps. fhieteforef Iﬁmtbener droipmofe effiwcious drugs

ﬂ)cr) Eﬂ%ﬁ%&%ﬁ?&é@%}@l@% x%enﬁ'%ﬁ;éeltdg% Lﬂéfgf&ﬁyaj&%%% Eﬁﬁence thata
mgdmﬁml ah BiR ¢ and PP&BY mentd B Wt ingpmpsiungs pih enbased therapeutic
éé-t%gtal i e, R ﬁpl\ﬁ%roggﬂﬁﬁggg&lé’gf fdc08n RELSORE nbﬁﬁﬁﬁtah@ﬁ‘ of glucose-

e Bl Bulg" 868 PURLe 150 BraiRa bl RERRY 15T 296,

B2l it 3 SRUE é: @ﬁﬁentllﬁo}bgzy/'oﬁ bpoiestl y199mer efore,
these conmpounds conbi ne e anti-gl ycem c effect of

activation w t he an ef
PP A%hea%?v %?rpg%urygéo E the Tese f mvgﬁ/t? &ce u C%rgé&%dcf%own in the
arisinhirmuchras theydiné tb a(n:d avsivte hosbe HEARpczaanﬁl RIMRY, simultaneously and

%‘Eﬂygkﬁé‘fe%ﬁx d‘ﬁ%réfgi’@ ge flﬂ:é’pdﬂ‘ﬁlds c&g%B n%%@!u?c &ﬁﬁ%ﬁ%& SEPPARY

rove tl on, oun S
AE)VaEPR Wlthltb‘?/\@al“r‘tl‘ mlpec}xf@mééﬁf%cﬁ of PPAke @@a@@oai (éwequenﬂ% plasma

Bfu%%%téh@ iR0fin QR REAQ T shfih @éﬂiﬁfz@ﬁ&n)l ﬁlg?lycerldes lowered and HDL
ah(t%]eros I erosi.s. . Since It| .S,

HSa! girar PV EUOT LBl by SHIARE, i Cyponds may alo
g QDL sdhe]estehdydeareased pet peskur ©aihuminadra erihfaromdtory

g{heegoas &t ts{sCSlgget Sﬂttlrg)?é face&? ORAE %glatcﬁse%k yﬁﬁfmr?euzﬂg §1ddr§ssed by

ACCOr
WAﬂO(rwndlYaZOqumﬂs tleeyrseeikpented t@hp{e@p@ahme@ tqug{pemtlc potential

g 25158@6'[ fc g{ H?ﬁreaﬁ Lhbwi idedriion-i nsul i n
ent a tes

us el evated blood 20

pr eS%léE dirgC HRAS BBl o BAH 1%*1%1%5%&‘1' ¥ $loPhylaxis and
at her oscgl 1er’c”([)y;:l o dl%g:'eases or rr‘éta bolic s 1ﬁdtr o&lO§ ylaxis and/or

Oisplereans obdiabetes, pruisalaly papdpsulisricperdent élaéé‘ﬁbﬁlﬁﬂld%sa gievated blood
gcgs'émje QBkrerréq 1 ﬁ)meér{d HR RIEITBREL CRBE o RIGH AR AR LU ELAH th¥tabolic

ceptable salts and esters per se and their use as
shedrapeut i cal |y active substances, a process for the
manuf acture of the said conpounds, 25 internedi ates,

phar mg&u daat fé@ém@&s}ehh@ﬂi‘ gre (AR HAHBM S G BhitDtheir
the sai'd conpounds their fhar maceutical ly accggt abl e

shnescaienedphargacepfigllysecep b%erféltwcbest%aﬁée ARG their use as

q %r@ SRR 28l &gsﬁﬁcés,r@pﬂcgs@ I 1B hﬁanﬁﬂ{éﬁﬁﬁ of hefs&Boffpounds,
SSes, especl al @Xé@‘np he treat ment an /Or

pnt@vh‘;dla‘fﬁ $harmaticah erdfierspEaflicamgels sprppFising the said
c!:'o%%‘ﬁﬁ&s, i ﬁﬁa'fﬁraceutlcally acceptable salts and esters, the use of the said

compounds, esters and salts for the prophylaxis and/or therapy of illnesses, especially in
the treatment and/or prophylaxis of diabetes, non-insulin dependent diabetes mellitus,
elevated blood pressure, increased lipid and cholesterol levels, atherosclerotic diseases or
metabolic syndrome and particularly for the prophylaxis and/or therapy of non-insulin
dependent diabetes mellitus, and the use of the said compounds, salts and esters for the
production of medicaments for the treatment and/or prophylaxis of illnesses, especially in
the treatment and/or prophylaxis of diabetes, non-insulin dependent diabetes mellitus,
elevated blood pressure, increased lipid and cholesterol levels, atherosclerotic diseases or

metabolic syndrome.
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el evated bl ood pressure, increased |lipid and
chol esterol |evels, atherosclerotic di seases or 30

woredoabed3rc syndrome and particularly for the PCI/EP2003/012814

prophyl axi s and/ or therapy of _non- insulin dependent
di abetes nellitus, and the use “of the said conpounds

sal t {Srht%re]g;l; 63{1 & %npocr 3 ter%r'%ﬁ&f 1L (gr;m %5111:% at1on, stmﬁes a

for ke prophyl axi's
gspghttt dlairyor branthed-dhasedlkg rgtm@mzhﬂot tp8 eprbyh atanss, pfeferably a

gtfaéggt E)T%Ircglsﬁ gg’lglsa 1{} gr% ﬁqngg)dédcalr § e%ogrrﬁgnd pars’dcularly preferred
e h\tmilghﬁc&rh@hnd}ed%Sm adityh gfoﬁl@&hﬂ‘r Dtd /Ecadbsleaﬁ)&& Bxampa8s of straight-
WO 2004/ 048 EP20Q3/ 012

i R henp b CIRES s S o Mg e Ry OB O isobutyL,
ot 4blmt}dmh‘9 hsa»aidrm@,ene/ﬂgﬂiefmo@ﬁera hesyls,ah@iibmeraheptols and the isomeric
bra che rou bon at ons,
ST e s P erdat e k1 “or oo
with 1 to 6 carbon atons and particularly preferred a

st r aThéteror ' chd aalicit diocia a{r in aﬂrkb’rhatgj‘ro stignifiet B cyicléabkyd ring with 3 to 8
car bon

CARON AL oM EAR) 25, ol ush £l 2 €N AR pesples of Crc
iqﬁcﬂx{mﬂqﬂ)y]re ,cytlopydpyl, ms@b;dtcytlloprdpﬂ] ﬂlr?é:hychloﬁrbple @mer?g methyl-
PR il en §R TRttt DT tb%créfﬂr%rﬁaﬁamhﬂ-

maﬁdhqwleé;etd‘reﬁtymmy;ldoo?ﬁe prefemblyeydbpmipkly| ", al one or
in conbination signifies a cycl oal kyl ring with 3 to

C%%b 'anlg)ng é)e(mecrqabm}(agfon%g és iéro&ly 9 gréﬁ"‘fg rpula alkyl-
ﬁT—en Mmd}ﬂ}he oerryd "alk‘ﬂétﬂ’&y the%teshowmi}oglyén significance, such as methoxy,

%Et h %ﬂ Oﬁéﬁ:ﬁxﬁ)d}%@%{ &gbut gé?bute Cp%chlé&gé% gﬁ’&‘{e\{ Butoxy, 2-

Ih?(ﬂﬂmytbrethw ohaxtiibxyethaxgpiefdrable yetiolexyd cthoye hodepsypreferred
anq% clooctyl preferably cyclopropyl. The term

anne or in conbination, signifies a group
of the fornula al kyl - 0- in which the term"al kyl" has

t he fhevdirouskyl",glorer i gcrriﬂfaiheﬂasm eignifies h pasnyiet haphythyl booup,

B R S BB s R ) iy s each

&ad@khdbnylgts Heoty frefretiddey, tmthlbﬁOWethyld areinoo ley]aiﬂﬁom slkylcarbonyl,
prefe one

N g A e
prghedaainnyl,alkybeiyd cagroayl dkaytaImmp&arrbasre}ﬂ Iy decxyr dlled sobseituted with
or stlt ents.each, 20 lnde tI sel e

PP R OREem e P ar o 84 AL ERG: PHR AICippeRy, clorophenyl
ahkibophbonyikopropoxyphenyl, methylphenyl ethylphenyl isopropylphenyl, tert-
butylphenyl, phenyl substituted with trifluoromethyl, phenyl substituted with two methyl
groups, phenyl substituted with two methoxy groups, ]_f)henyl substituted with two fluoro
atoms, phenyl substituted with two chloro atoms, phenyl substituted with methyl and

fluoro or phenyl substituted with three methoxy groups.

The term "aralkyl", alone or in combination, signifies an alkyl or cycloalkyl group as
previously defined in which one or more, preferably one hydrogen atom has been replaced
by an aryl group as previously defined. Preferred are benzyl, benzyl substituted with
hydroxy, alkoxy or halogen, preferably fluorine. Particularly preferred is benzyl.



cyano, carbanoyl, al koxycarbanoyl, nethyl endi oxy,
car boxy, al koxycarbonyl, am nocarbonyl,

w@bdoyasasnocar bonyl , di al kyl ami nocar bonyl , hydrP&XHEP2003/012814
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al kyl substituted with one to_three hal ogen atons,

nitro and the like, such as phényl, fluorophenyl,

chl orophenyl, et hoxy henyl |sopropoxyphen

met hyhgieamy pming h%}Plﬁfh%friylcomi sr@élpapwsﬁ%pnmﬂréfr gecomdary or
Rudirk RASAY b nou?"b%ﬂﬁéd Pid B ditrdb@atd, Riththé Le‘é@ﬁ@ﬁ?ﬁﬂﬂﬂo group

pheny I substifuted with two nethyl groups, phe

cupsRg arelknl aricyeloallg sHestiesRy 287 BFertiapraAie droup Carerg two

§H¥21§£ bt &tﬂ%ﬁen%&m ér\wdt;&naﬁ 5@bstRh QBor AEGRY hitfuses bhbsut@ednts
two chl oro” at ofrs enyl substituted wt nethyl

mgethef fasayies a;rms,rﬁéﬁy £, §qm§%mt>1§t S Inmathsmise ebyaego,

QMR amite d§e@ﬁ m 'ba}nléﬁhlyi eth? aﬁﬁﬁo,%rﬂoﬁdﬁlo[[gl 8abib8Adino etc.,

K%v i'es an al é@ or cycl oal é. group
preésrrlly sminelsiipadalaminain ¢ giclitangno gad partisplaflg paimayy amino.
one hydrogen atom has been replaced by an aryl group
as PrRY te2Sthilo &{"Ia&ﬁfé or i %ﬁﬁ{nﬁgo@&eﬂiﬁemy&rmeb@méﬁhe bromine or
substituted w hydroxy, al koxy or hal ogen

ATy erqhhvbﬂwr@e, clptineon bropying Pertigufasty Hreferedh tsyfiuorme or
Vi,2Q04/ 048371 PCT/ EP2003/ 012814 -5 The term "am no"
alone or in conbination, signifies a prinmary,
secondary or terti ? am no group bonded via t?e
ni t r d§eFrar SAboRNIRiqeeT e eomBMR OB BRBiIY G (O)- group.
carrying an al kyl or cycloal kyl substituent and the
tertirae Yerﬁfﬂcg&og I D6 $rah tymBhativR sighifleh tiRrer&lip -CN.
di fferent al or cycl oal kyl substltuents or the two
ni trogen substitute Is 5 together formn, ,
Cueh B RER hirkarn: Slopget SoREnaiam, Bebgenyoatti - to 10-
@hdﬂ’ﬁdéﬂéfd Eéfbﬂ@@ycléjw&'kh )tblﬂﬁin@ One Uﬁiﬂ@y& pedfbdbBBn@@r two hetero atoms

AR P ROV SR PRy beais HPE e T esze, it can

IBE kustiYutedbAGne dhiokeédbohabagen haklzemnealisf, alk@)xy, cyano, haloalkyl
conbi nagion signifies ;Luorln hl ori ne ggne or

FBRIOR & lefaomew FAHEYed PelBTorHE cTdsiIant PralBH 0B RphR-2-71
Eﬁbhay‘ lslﬂfsh}zht&[ BY 6fid &Unbe, ﬁe@e@ww Sn@ér wa&su%mtgém@ hdependently

b I f
Selecte rdgggaﬂ(yl -[ql]lg)nggcgfﬁgirb C}Vgﬁlgi r(xfr %gqrfi%:t ;711| Pélr%cularly
%ggghggkugﬁpﬁ&gggﬂles the group -CN. The term
heteroaryl®, alone or in conblnatlon signifies

aro |c 5-,to 10- nenbered Qcy |ch co
one t"ﬁFfé?féPHEﬂT@ RGN it THETGP §hote e Wiigh Feain the
fb@dl@g&tﬁ@ff&&%ﬁ&h ﬁﬁ@ﬁﬁﬁbertﬁ% yoeR fRe ‘Ba&bl bt EHée adMSEBIdA are not
iylfur ﬁ preferred. qFS|rF %P

iologically or otherw1se un e51ra le. The salts are forme with inorganic acids such as
hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid and the
like, preferably hydrochloric acid, and organic acids such as acetic acid, propionic acid,

glycolic acid, pyruvic acid, oxylic acid, maleic acid, malonic acid, succinic acid, fumaric

acid, tartaric acid, citric acid, benzoic acid, cinnamic acid, mandelic acid, methanesulfonic

acid, ethanesulfonic acid, p-toluenesulfonic acid, salicylic acid, N-acetylcystein and the
like. In addition these salts may be prepared form addition of an inorganic base or an
organic base to the free acid. Salts derived from an inorganic base include, but are not
limited to, the sodium, potassium, lithiurh, ammonium, calcium, magnesiun: salts and the
like. Salts derived from organic bases include, but are not limited to salts of primary,

secondary, and tertiary amines, substituted amines including naturally occurring
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be substituted on one or nore carbon atons by hal ogen,
al kyl, al koxy, cyano, hal oal kyl and/or

wa eoohiloassronet hyl . Preferred heteroaryl cycles BCBEP2003/012814

pyridi nyl or thiophen-2-yl optionaly substituted by
one or nore, preferably one of 5two substituents

dependent |y el ected from hal ogen, al kyl, al koxy, )
%@75%1 Bab K Wﬁlcéﬁanisrapfimaf SHRTRYNEe PR &fwiémmlamme)

ﬁfrﬁ&ﬁ{nﬁﬁﬂné alet;ﬁvlﬁﬂﬁe rtn@th)ﬂamﬂ@ enpﬁ)@manﬁﬂ@retmﬁemmﬁ@n;tsyne,
acceptabl e salt's" ref era to those salts whi

NG NoeGyinRariding RIPETIGESRATRHY TRy BTN the @E%f'f%ﬁ cempound of

fd%ﬁl%lm%ﬁsals%rbefﬁr@s@nﬁﬁ'tHeSfoqufoCzﬁut@Jr%nQ artj i1l efeeﬂeay
or otherw se undeS|rabIe The salts are forne

Phrsmgasiticalir aceptable palis ot corpapwrds o foranule ] ape the sodidah salts

hydr obrom ¢ acid, sulfuric acid, nitric acid,

phoswh@wrﬁp@maa ARSidel 25 aﬂs‘ok:ﬁ,sopﬁt%ﬁeerg"i@ll}f&rated The solvation can
g yd %ﬂor c acid,. and organic acids such as acetic
et ip ShorAtEse it mapioctring PERSEH or 53 tAKF Blege £-8, 28 @

@éﬁékd}@en@@ by éﬂ@dc@ﬂn@ pAetties B R MifialBGnlyd RS ebRbsuRtdormula I
funmaric_ aci

tartaric acid, citric acid, b
dhideption) rhieEm phpEmackaialy pecepiably sal lielsndnesrsRpelogically
a&ephabRishRARUI fonic acid, p-toluenesulfonic acid,
salicylic acid, N-acetylcystein and the Ilike. In

addi fion these salts y be prepared formaddition o
an | HOFgRArC pH e e € SEFTO BT b sewppBndspf sppeel formuta (1

?% deatdtsed ef fuebrfal g@h@@td pretidaksyRReewhidk hrd@pable of
but are Q limted to, g sodi um otas%lg]ﬁ
FPRYSFSOR %Eﬁ%ﬁbqnﬁrer&fpapeﬁ? THRJREs ExamRlst ¢ gorppgunds include
bh%%logiainysac@@ub\r@ﬁqdfﬁ@ﬁb@ﬁ&ﬁﬁla@ﬂ@@s@&%eh%wéﬁ Quctbakt
are no

li'mtéd to salts of pri secondary, and
msthogmpthyhesies, methpehipmgthybesiers mcgph*'ﬁeﬂe&yrﬁ@thﬂ esters. Further

Badrat& I%Harﬁﬁgéiﬁfchlﬁgacy@tﬁﬂgé%% 82 GlkyDETaFR XZQQ%A Qiid&+-41kyl, amino-

-6 substituted am'nes clic_amnes and basi'c

elkeh arge- e di-akyl-anien- “agley B oipheRYe-akyh gyrrolidino- allkyl piperidino-
L TBIHeY]a10- ARyl ;g%ﬁtﬂiﬁfér@iﬂl@%lkyl §d iy edgieRe .

tripropyl am ne, anol am ne yS|ne ar gi ni ne,

N-et hyl.pi peridine, piperidine, ym ne resins and t
| i keAdgH©waBM3BY RAYsHE oglf%ly@megtq%? vafeats qféhefﬁcg%}éqﬁn%s of general

ifgrt g () Qi toZMé fn‘é&bbﬁ’&ﬁy 18Rk biterd VALY aRlc8p&1¢ 8broducing the
pharnaceutlcally acceptahle salts of compounds o

of
PaveRt Fempowrds of Benesd dorumils ) i1 Viveyree wERBolS geonsof this invention.
formula | can al so be solvated, e.g. hydrated. The

sol vathk @8 nt SipasdiahBitbeTlersls tdbohﬁtﬁbu@a@éﬂvﬁﬁh%e &a'@@ble of inhibiting the
manuf act uri ng process or c(gPtake Lace e.

GeiaRUERES BF SFgrle S8GPT IPPBISELF HBAEY the);aﬁmlq: g}{lqs‘sgt and

EMQB QY 8eseAPRDIANI S A atdrANBI L E 98,084 Kr¥ Ghoddnit Q‘[Hlblt&hﬂ' lib&deMLipstatin

armaceutical |y acceptable salts als |nc{ %
F;hsygqttgraé @F(&HCF 9 microbial origin, and orlistat is the result of a hydrogenation of
lipstatin. Other lipase inhibitors include a class of compound commonly referred to as
panclicins. Panclicins are analogues of orlistat (Mutoh et al, 1994). The term “lipase
inhibitor” refers also to polymer bound lipase inhibitors for example described in
International Patent Application W099/34786 (Geltex Pharmaceuticals Inc.). These
polymers are characterized in that they have been substituted with one or more groups
that inhibit lipases. The term “lipase inhibitor” also comprises pharmaceutically acceptable
salts of these compounds. The term “lipase inhibitor” preferably refers to orlistat.
Orlistat is a known compound useful for the control or prevention of obesity and

hyperlipidemia. See, U.S. Patent No. 4,598,089, issued July 1, 1986, which also discloses



10 acceptabl e sol vates. "Pharmaceutically acceptable
esters” neans that conpounds of general formula (1)
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derivatives which are capabl e %; conversion back to
the parent conpounds in vivo. EXanpl es of such

RRAEDE oLy e By Sy e B ES58 o Fer® 488sss appropriate
pRirhexyuteh hydmesitens, Plﬁ‘ﬂiehydutafﬁblQﬁﬁtﬂﬁﬁ&euﬁ&il&bﬁnp@ﬁlﬁons are described
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substances. The formulations may conveniently be presented in unit dosage form and may
be prepared by any methods known in the pharmaceutical art. Preferably, orlistat is
administered according to the formulation shown in the Examples and in U.S. Patent No.

6,004,996, respectively.

Preferred are the compounds of formula I and pharmaceutically acceptable salts

thereof, particularly the compounds of formula I.

Further prezferred are compounds according to formula I, wherein R' is phenyl or

phenyl substituted with one to three substituents independently selected from alkoxy,
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20 wherein R! to R* A and n are defined as before.



thereof, particularly the conpounds of fornmula I.
Further preferred are conpounds according to fornula
wo 200m0e832i n Rl i s phenyl or phenyl substit ut eBCT¥EP1903/012814
one to three substituents independently selected from
al koxy, WD 2004/048371 PCT/ EP2963/ 012814 -8 aIkyI,
hal ogen and al kyl substituted with one to thr
hal d%iéhﬂ%ﬁfb’rﬁefeﬁ&ii erctioa jopnpsrafeph f@émuliirlewbﬁfﬁ%the bond between
O PRBHA IR R LM i8a LarbBh @580 sRelel o nRMERYE cOfpBiidWHave the
substituted with one or two substituents
follelsivareraritlt b sel ect ed from al koxy, al kyl, hal ogen and
al kyl substituted wth one to three hal ogen atons. 5
Very preferred gre the conpounds of formula I, wherein
Rl i s phenyl, dkfeghoxyphenyl i sopropyl - phenyl
fluoro- phenyl chj or o- phenyl, nethyl -phenyl,
trlfluoronethyR—ﬁhenyl nethyl-fluoro-phenyl or
I SOpr opoxy- phenyl} Anot her preferred enbodi nent of the
present invention|are the conpounds of formula I;
wherein R2 is hyd ogen
preferred are tho
hydr ogen or netk

met hyl or ethyl. Particularly
0 conpounds, wherein R2 is
preferred are those
conpounds, whe s methyl. Also preferred are
t he conpounds @ stylja |, wherein R3 is nmethoxy or
et hoxy. Particularly p{eferredihs etdqfoxy. Anot her
preferred aspect of theppresent/| ntion are the
conpounds of fornula I,[ n ih R4 is hydibdgen.
Further preferred are those co ds of formula I
wherei n the bond between the arbon atons Ca and Cb
is a carbon carbon doubl e bon These conpounds have
t he follomnng formula la OO 3 YRC IbCR4 N
wherein R! to R%, A and n are defined as before.

Preferred are compounds of formula I, wherein n is 1 or 2. Particularly preferred are
those compounds, wherein n is 1 or 3. Further particularly preferred are those, wherein n

1s 1.

Also preferred are the compounds of formula I, wherein A is sulfur. Particularly

preferred compounds of formula I are those, wherein A is oxygen.

The compounds of formula I can contain several asymmetric centres and can be
present 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
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 term “asymmetric carbon atom" means a carbon atom with four different
substituents. According to the Cahn-Ingold-Prelog-Convention the asymmetric carbon

atom can be of the “R” or “S” configuration.
te)

Preferred are chiral compounds of formula (Ic),



\ NR[CH2 n (la) A R2 20 wherein R to R4, A and n
are defined as before. WD 2004/048371

weOnABR3003/ 012814 -9 Particul arly preferred BCPEPIVOTE12814
conmpounds of fornula I, wherein the bond between the
carbon atoms Ca and Cb is a cafbon carbon si ngl e bond.
These conpounds have the following formula Ib OO3Y

RC IbCR4 NR n(l by AR 5 wherein R to
R4, A and n are dgfined as before. Preferred are
conmpounds of f aa |, wherein nis 1 or 2.

is 1 or 3. Further| particularly preferred are those,
wherein n is 1. @Pso preferred are the conpounds of

Particularly preflgred are those conpounds, wherein n
formula I, whereifq Ais

Rul fur. Particularly 10

preferred conpounds _of dornmula | are those, wherein A
2\ of forrmula | can contain

i s oxygen. The (
several asynmet ent ves and can be present in the
y oure“g?antloners n1xtures of

form of opticall
enantioners such as, fo exanpl & Erat es optically
' ~{ﬁ2astere0|g@pers

pure di astereoi somers,

R

wherein R' to R, A and n are defined as before and the asymmetric carbon atom C* is of

the R configuration.

Particularly preferred are chiral compounds of formula (Id),

O 0
R?I-E:

|

cb R
N
N\ R

[CHﬂn—g/\j/ (1d)
2

wherein R' to R%, A and n are defined as before and the asymmetric carbon atom C* is of

the S configuration.

Examples of preferred compounds of formula (I) are

rac-3-{1-[2-(3,5-dimethoxy-phenyl)-5-methyl-oxazol-4-ylmethyl] -1H-indol-4-yl}-2-
10 ethoxy-propionic acid;

rac-2-ethoxy-3-{1-[2-(4-isopropyl-phenyl)-5-methyl-oxazol-4-ylmethyl]-1H-indol-4-yl}-

propionic acid;
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di ast ereoi soneric racemates or m xtures of
di astereoi soneric racenmates. The optically 15 active

wo eooa®4832an be obt ai ned for exanpl e by resol ut i per/BP20031e12814
racemat es, by asymetric syntheS|s or asymetric
chronatography (chronatography 1#Fth a chiral adsorbens
or _eluant), ‘asymmetric carbon atonf neans a
Eatr b6 HoET o Wrﬁ? fn@thyl -diiearleditezolsiriig tnropd htl5l-indol-4-yl}-propionic
Aggording to the Cahn-1ngol d-Prel og- Convention the
asynnetric carbon 20 atomcan be of the "R' or "S"

]cr:agn ur at |§1 2\7\% gﬁ,gd ar _chi r@pﬁé{?@?@ﬁéﬁ%&ﬁd 451)-psopionic

@13YRCb CRA N \ NR[CH2n(Ic) A R2 wherein
Rl to R4, A and n are defined as before and the

BRrti, OFCZ?I @ag g{éthﬁ ZB h@ﬁgl &%%la Ellla%t Iﬁ?g; np f‘?‘é)l Ilogionic acid;

I d 00 3
(rac—% -ethoxy-3-{1 [ (2 fluoro- phenyl) 5 methyl -0xazol-4-ylmethyl}-1H-indol-4-yl}-

propionic acid;

rac-3-{1-[2-(2-chloro-phenyl)-5-methyl-oxazol-4-ylmethyl]-1H-indol-4-yl}-2-ethoxy-
propionic acid;

rac-2-ethoxy-3-[1-(5-methyl-2-o-tolyl-oxazol-4-ylmethyl)-1H-indol-4~yl]-propionic acid;

rac-3-{1-{2-(3-chloro-phenyl)-5-methyl-oxazol-4-ylmethyl]-1H-indol-4-yl}-2-ethoxy-
propionic acid;

rac-2-ethoxy-3-{1-[5-methyl-2-(4-trifluoromethyl-phenyl)-oxazol-4-ylmethyl]-1H-indol-
4-yl}-propionic acid;

rac-2-ethoxy-3-{1-[2-(4-fluoro-3-methyl-phenyl)-5-methyl-oxazol-4-ylmethyl] - 1H-
indol-4-yl}-propionic acid;

rac-2-ethoxy-3-{1-[2-(4-isopropoxy-phenyl)-5-methyl-oxazol-4-ylmethyl]-1H-indol-4-
yl}-propionic acid and
rac-2-ethoxy-3-{1-{2-(4-isopropyl-phenyl)-thiazol-4-ylmethyl]-1H-indol-4-yl}-propionic

acid.

Examples of particularly preferred compounds of formula (I) are

rac-3-{1-[2- (3,5-dimethoxy—phenyl) -5-methyl-oxazol-4-ylmethyl]-1H-indol-4-yl1}-2-
ethoxy-propionic acid;

rac-2-ethoxy-3-{1-[3-(5-methyl-2-phenyl-oxazol-4-yl)-propyl] -1H-indol-4-yl}-propionic
acid and

rac-2-ethoxy-3-{1-[2-(4-fluoro-3-methyl-phenyl)-5-methyl-oxazol-4-ylmethyl]-1H-
indol-4-yl}-propionic acid.



\ N\ YR [CH2 n| (Id) A R25 wherein RLto R4, A and

n are defined as before and the asymretric carbon atom
W@2004048371 the S configuration. Exanpl es of predBEP®A3/012814

conpounds of formula (1) are

rac- 3-11-[ 2- (3, 5- di rrethoxy phekdt ) - 5- net hyl - oxazol - 4-y

| met hyl ] -1FL|ndoI ? ¥ }-2- 10 ethox¥ propi oni ¢ aci d;

r ac-XO§shRS 91;t e manufacture of compounds of formula I are an object of the

ihvédidmd- |sopropyl phenyl ) - 5- et hyl - oxazol - 4-yl net hyl ]

-1H i ndol -4-yl } - propionic aci d; WD 2004/048371

[P gr/('gfﬁ%lgﬁ{/ﬁ%gésg sﬁ% Hﬁﬂ}‘ileégég@o‘%fﬁé &%}()Xf}%,%ﬁ%rmtlon of the processes have
the bighifitencezivan}abpropilessiicdicated th the contrary.
rac- 2-et hoxy-3-11-[ 2-(5- nethyl-2 phenyl oxazol -4-yl)-e

5  Copppundsefigaurobl-fryilh (br whersini R todk 4:an8 n are defined as before can be

jret hyl - 2- phenyl - oxazol - 4-yl net hyl|

§@Qﬁ§gﬁégﬁé%g§f%&g%%blon|c acid; rac-2-ethoxy-3-{
1-[2-(2-fl uoro-phenyl)-5-net hyl - oxazol - 4-yl nmet hyl ]
- Bdhienuwl - 4-y1}- propionic acid; rac-3-11-
[ 2- (2- chl or o- phenyl ) - 5- et hyl - oxazol - 4-yl et hyl ]
-1H i ndol -4-yl }-2-et hoxy- propionic acid; 10
rac- 2- et hoxy-3-[1-(5-nethyl - 2- o-tol yl - oxazol - 4-yl ne{hyCOOR
) -dipi pdol -4-yl]-propionic acid; rac-3-{ 1- |
[2-[3-cC Ioro phenyl ) - 5- neth I-oxazol 4-yl met hyl ] R

-4-yl} -2 Cﬁbﬁé Tonlc aci d; \
3 : hoxy 3. 11- [5- t hyl -
(4-trifd uoronet hyl - phenyl ) - oxazol 4- ylnethyl] ﬁ
-1Hindol - 4-yl}-propionic acid; 15

ract12- et hoxy-3-{1-[ 2- (4-fl uaro- 3- met hyl - phenyl ) - 5- met h(2)

R = alkyl, aryl or aralkyl
yl - oxazol -4-yl met hyl | - 1H preferably ethyl

4

X = halogen, CH,SO, X A

N\ NP N N R
R Cra X

(Ib) (1a)

4-Formyl-indoles (1) can be reacted with a Wittig salt (Bach, Karen K.; El-Seedi, Hesham

R.; Jensen, Henrik M.; Nielsen, Helene B.; Thomsen, Ib; Torssell, Kurt B. G; Tetrahedron
10 (1994), 50(25), 7543-56) such as (1,2-diethoxy-2-oxoethyl)-triphenyl-phosphonium

chloride or (1-methoxy-2-benzyloxy-oxoethyl)-triphenyl-phosphonium chloride in
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i ndol -4-yl }-propionic acid; rac-2-ethoxy-3-{ 1-
[ 2- (4-i sopropoxy-phenyl) - 5-met hyl - oxazol - 4-yl met hyl ]

WO 24d4/048301 - 4- yl }-propionic acid and rac- 2- et heEB20p3/012814
1-[ 2- (4-isopropyl - phenyl ) -t hi azol - 4-yl met hyl ]
-1Hindol -4-yl }-propionic 2018ci d. Exanpl es of
particularly preferred conpounds of formula (1) are
spvent31ikd ispRropanal; dichiet trostpapheripiihysl o dny ot oidsish thergof in the
grrgsggge_ycg{ahbgée;mge[bfoggssﬁaLa}rbaﬁatssmﬁxﬁﬁmpg&ayi&m@,q;r@ferably between
P RB-aq8-thetefiyk i@nphanyd ofthasdvents, givingucpgig epters (2) as Eand/or Z
; 1Héri ndol - 4-yl }-propionic 25 acid and
PHBES- et hoxy-3-{ 1-

[2-(4-fluoro-3-nethyl-phenyl)-5-nethyl - oxazol -4-yl neth
Mél;i_’rljl‘%dﬂ‘lg% G;? gd!ﬂh-the bterquyde (Ghian keicdompyhed 0a 2 9al8@ T dike N,N-

) 28 -12 ‘
SRR RAIR YopritaTT LSRR LIS BT AR
1¥ut?/1lem pmfergHIhbet&ubst) P€ uedteom tenpardiucebllowed by hyddelysis of the

ow, n escri.ption. of t . ;

L o SRS Rl Ao BEP R AR, e ot
st SC aid Comp eanetsatofe. dimeativelf,chemlkpaiion witites keterocycles (3)

Rl.to R .and r defi .\ o
ot SRRy a X PR TASE oA B 0O CEN PRpucferably g 22 °C;
And¥hesdODAMRRRIM stEh hydiolitsisRE the correspdpding add is observed and the

acrylic acids (Ia) can be obtained in a one step procedure.

Catalytic hydrogenation of (Ia) with palladium on charcoal in solvents like methanol,
ethanol, dichloromethane or tetrahydrofuran or mixtures thereof leads to the indole

propionic acids (Ib).

Alternatively, compounds of general formula (Ib), wherein R! to RY, A and n are defined as

before can be prepared according to Scheme II:



R = al kyl, aryl or aralkyl, (2) preferably ethyl Rl

N=( X = halogen, CH3S®3 X )A (CH2Z 2 (3) 0 COCH R3
wW@R4BB3RY 11 RA NNR (CH2)--(~ (CH2)--~~ APCREPIRE3/012814

(1b) (la) 4-Fornyl-indoles (1) can be reacted with a

Wttig salt (Bach) Karen K.; €l4Seedi, Hesham R ;

Jensen, Henrik M; Nielsen, Helene B.; Thonsen, |b;

ToBsbemig IIKurt B. G Tetrahedron 10 (1994), 50(25),

7543-56) such as (1, 2-di et hoxy-2-oxoet hyl)

-tri phenyl - phosphoni um chl ori de or

(1- et hoxy 2- benzyl oxy- oxoet hyl ) -tri phenyl - phosphoni um

chl orR*JeCOORWD 2004/ 048371 PCT/ EP2003/ 012814 COOR

sol ventjs Ilkg i sopropanol, dichl oronet hane Qqr

tetrahypgrof ffran or m xtures thereof in the R
\ke pot assiH2RdZ@r bonate or tetranetk
pr ef er abl y -between O0C and the refl
t enper of the solvents, giving acrylic esh¥ IL{Z)
as E and(or’'Z isoners. 5 Alkylation of (2) witht
het eroc¥¢l es (3) can be acconplished in a sol vengg)like
N, N- dinmethyl formanide in the presence of a base |ike
sodi um hydr| de or potassiumtert- butylate, Breferable
betvveen 0 C and roomtenperature foll owedNb=3<

r ol |s of tE(] ester function, pKefe A wit
| | EJ@*E% .obara ¥ in a solvent Iike di 6xHae prefer abI e

and roomtenperature. Alternati'vely, the

aI kyl ation with the heterocycles (3) (3)

X = halogen, CH,SO,

COOH COOR
R’ R* R’ R*
N AN
N R1 N R1
\ NY \ NQr
(CH,)- (CH,)-
2 as
R R
(1b) . (5)

The alternative preparation of (Ib) according to Scheme II, preferentially be used when R’
and R* are fixed and R}, R? and A will be varied, follows the same type of reactions as
5 described in Scheme I.

As alternative to the procedures described in Schemes I and II, compounds of general
formula (Ib), particularly compounds wherein R’ is varied, can be prepared according to
Scheme III:



10 can be acconplished with KOH in DMSO between 0 C
and 80 C, preferably at 22 C, using these conditions,
W0 eoogio¥ss7hydr ol ysis to the corresponding acid PGI/EP2003/012814
observed and the acrylic acids (la) can be obtained
in a one step procedure. Catalyirc hydr ogenati on of
(la) with palladiumon charcoal in solvents |like
met Belmohe Il et hanol , di chl or onet hane or tetrahydrof uran
or m xtures thereof |eads to the indole 15 propionic
aci ds (Ib) Al ternatively, conpounds of general COOR

for (Ib) V\herelnRIQo R4, A and n are defined &3H
bef ofe cam’ be prepar ed Accorff ng to Schene I1:R R?
2004{ 048371 PCT/ EP200 - PR0Gsheme 11 R3
R4 H2/ Pd HH (2),(4) RL N N\
yl, aryl (CH °( Rpreferably
z) Rz (3) CH3S3 COOH COOR N,
R3 R4 N H-H ~N~R1 CH ~N~R 2) R'@ R2RRRalkyl Prot.
(1 (6) (@)
COOR
R’ Rt
A\
N\
H
N=
_ X A
X = halogen, CH;S04 \(CHz)n 2
R
(3)
!
o] OH O OR
R® R R’ R*
N\ A\
N RO N R
N N NS
(CHg)n‘g\/\iA‘/ (CHz)n \\A(
R R*
(Ib) (5)

Formyl indoles (.6) carrying a suitable protective function (Prot.) at the indole nitrogen

group, e.g. a 2-trimethylsilanyl-ethoxymethyl (SEM)-group or a benzenesulfonyl group
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(I'b) (5) The alternative preparation of (IDb)
according to Schene |1, preferentially be used when R3

wanw4Pds3are fixed and R, R2 and A will be varPE&HEP2003/012814

follows the sanme type of reactions as 5 described in
Schenme |. As alternative to t-He procedures descri bed

in Schenes | and |1, conpounds of general fornula
c(ahkr)aact mﬂhtdnc)lﬂtardfylkom)rrpmmnd&dwhtefse(pnefaab praparédod -7& Yhin a

T T AT TR —

ﬁ'%ive%lpz}l cgtRm\pounhdé (7)) ad m‘;xtdrreEBf tiastereondSrilrddemtdtdRr ©@dmp&us (7) can
G Snrghincisebabopiaticogmp b T & %f&% syhipegif Ghegdtptnding on
the protective group used. If a benzenesulfonyl group is used as indole protective function,
then, the following two step procedure is preferably used: i) elimination of water by
treatment with para-toluenesulfonic acid in a solvent like benzene preferably at reflux; ii)
reaction with magnesium in methanol at reflux to simultaneously reduce the double bond
and remove the protective function. If a 2-trimethylsilanyl-ethoxymethyl (SEM)-group is
used as indole protective function, then, the following five step procedure is preferably
used: i) treatment with methanesulfonyl chloride in a solvent like dichloromethane
followed by treatment with e. g. 1,8-diazabicyclo[5.4.0.]Jundec-7-ene(1,5,5) in a solvent
like tetrahydrofuran preferably at elevated temperature tolgive the unsaturated ester
compounds as mixtures of E and / or Z isomers; ii) hydrogenation of the double bond with
e. g. palladium on charcoal in a solvent like ethanol; iii) saponification of the ester
function using standard conditions; iv) removal of the protective function with e. g. tetra-
butylammonium fluoride (as solution in tetrahydrofuran) in a solvent like N,N-
dimethylformamide in the presence of ethylene diamine in a preferred temperature range
between 50 °C and 80 °C; v) re-esterification using e. g. methyliodide, sodium hydrogen
carbonate in N,N-dimethylformamide. The transformation of compounds (4) into ester
compounds (5) by condensation with heterocycles (3) and subsequent saponification to

compounds (Ig) can then be performed as outlined in Schemes I and IL

Homochiral acids (Ib) can be prepared by preparation of optically pure or optically
enriched intermediates (e. g. by enzymatic resolution of the racemic esters (4) using e. g. a
Lipase, the resolved acid being esterified after separation) and further transformation of
such optically pure or optically enriched esters (4) into optically pure or optically enriched
acids (Ib). Alternatively, racemic or optically enriched acids (Ib) can be separated into
their antipodes by methods known in the art, such as separation of the antipodes via
diastereomeric salts by crystallization with optically pure amines such as e. g. (R) or (S)-1-
phenyl-ethylamine, (R) or (S)-1-naphthalen-1-yl-ethylamine, brucine, quinine or
quinidine or by separation of the antipodes by specific chromatographic methods using

either a chiral adsorbens or a chiral eluent.

4-Formyl-indoles (1) are known or can be synthesized by methods known in the art, e.g.

from the corresponding 4-bromo- or 4-iodo-indoles: i) by treatment with copper (I)
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undec ene(1,5,5) in a solvent |like tetra ydrofuran
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unsaturated ester conpounds as m xtures of E and / or

Z isoners; ii) hydrogenation of the double bond with
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between 50 C and 80 C, v) re-esterification using e.
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20 carbonate in N, N-di net hyl f ormam de. The
transformati on of conpounds (4) into ester conpounds

W@ 2004l0y83¢ondensat i on with heterocycl es (3) andPCT/EP2003/012814
subsequent saponification to conpounds (1g) can then
be performed as outlined in Sch®res | and I1I.
Honochi ral acids (Ib) can be prepared by preparation
of opt Bcladmg IYure or optically enriched internedi ates
(e. g. by enzymatic resolution of the racem c esters
(4) using e. g. a 25 Lipase, the resol ved acid being
esterified after separation) and further
transformati on of such optically pure or optically
enriched esters (4) into optically pure or optically
enriched acids (lb)y~Alternatively, racemc or -
opti cal | yOenri ched aci b) can be gepar at ed iﬁaq
theirﬁkuu@ podes by net hods known in the art, such
separatioP of the antipo Rfia dirastereonerg! al |
by crystallization withQptically pure anines suc R
e. g. (R or (S-1 30 phenyl-ethylamne, (R) or
(S)-1-ndpB) hal en-1 -yl - et hy2gm ne, brucine, quini n?3g)r
qui ni di ne or by separation of the antipodes by
speci fic chromatographi c nethods using either a
chiral adsorbens or a chiral eluent. 4-Fornyl-indoles
(1) are known or can be synthesized by methods kno
in the art, e.g. 35 fromthe correspondi ng 4-brgno-
or 4-iodo-indoles: i) by treatnent wth copper (1) MO
2004/ 048371 PCT/ EP2003/ 012814 -17 cyanide in

“qui noline at tenperatures between 200 C and 270 C
(conpare Liebigs Ann. Chem 1975, 160-194) foll owed
by reduction of the nitriles thus formed with sodi um
hypophosphi te angr ni ckel prefgrably in a mxture
of wat er, ag@ti vaql d amd pyridine “at tenperatur Cl
rangi ng between Y, t gnper at ur e<and—60 C [cgﬁpa(ﬁ |
Hel vetica 5 Chinmta Adta (1968) 51, 1616-1628] or g+ R
by treatnent é%afhe corresponding 4-brono- or
4-1i o0do-i ndol es, which can optionally carry a (4a)
protective function at the indole nitrogen atom wth
an al kyl lithium/reagent, e.g. n-butyl lithium in a
solvent |ike fletfahydrofuran preferably at -78 C
foll owed by treagnent with N, N-di net hyl formam de or
N-fornyl - piperidine. 10 4-Bronp- or 4-iodo-indol es,
whi ch can optionally carry a protective function at
the indole nityog Oom are kn®wn or can be

OH
synthesize%1b ymeflho known ipn_.the art; possi f%
synt heses of 4<br or 4-i odo-i ndol es aréVdE2crﬂ ed
R

in Chenistry-A‘@uroﬁgbn Jour nal O

(6a) (7a)

Aldehydes (1a) are commercially available and described in the literature. They are
condensed with diketo-monoximes (2a) according to literature precedence (Goto, Y,;

5 Yamazaki, M.; Hamana, M.; Chem Pharm Bull (1971), 19, 2050) in the presence of a
strong acid, typically HCI, in a polar solvent like AcOH to yield the oxazole-N-oxides (3a)
(step a). Subsequent treatment with POCl; in dichloromethane under reflux provides the
corresponding primary chlorides (4a) (Goto, Y.; Yamazaki, M.; Hamana, M.; Chem Pharm
Bull (1971), 19, 2050, step b). These intermediates are either used as such, transformed -



(2002), 8(9), 2034-2046 and in Tetrahedron Letters
(2001), 42(6), 983-985. 15 Starting conpounds of

wo eoonssa7( 3), wherein Ais oxygen and n is 1 OPCREBRHN3/012814

be obtained e.g. according to Schene V. WO
2004/ 048371 PCT/ EP2003/ 012814 1218- Scheme 1V O HO o-
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compounds of formula (3) as methanesulfonates, chlorides or bromides, respectively.

4-Chloromethyl-2-aryl or 2-heteroaryl-oxazoles (4a) with R? equal hydrogen are
preferably prepared from the corresponding aryl or heteroaryl carboxamides and 1,3-
dichloroacetone as described e. g. in Bioorg. Med. Chem. Lett. (2000), 10(17), 2041-2044.

Starting compounds of formula (3), wherein A is oxygen and n is 3 can be obtained e.g.

according to Scheme V:
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WO 2004/ 048371 PCT/ EP2003/ 012814 -19 according to
wel | established nethods into the correspondi ng

w@b@eked3st or activated alcohols |ike nmesyl at eBCDEP2003/012814

tosylates or into the brom des or iodides, or finally
further elaborated via SN2-r€2ktion with NaCN to
give, via nitrils (5a) (step c), exhaustive
hydr8thasine Ystep d) and reduction (step e), e. g. with
borane in tetrahydrofuran, the 5 building blocks (7a).
Finally, the alcohols (7a) can be converted into
conp@ungs of forrmula (3) e.g by treatnent with

nmet hanesyl f onyl ¢hl ori i wrdi chl @r onet hane i Ot he)
presenceq of \a&(base |iKe triethykankne-pref@¥aﬁly i aJ
t enper at ur ejrange between -20 C and roomtenp tur®
or by reattion with carbon tetrachloride or. ca n
tetrabroride and triphenyl phosphine in solvents/like
tetrahydrofuran preferably in a tenperature range 10
bet ween(lbpom t enperature and the refl ux tenperaghye of
the solvents; thus yielding conpounds of fornula (3)
as met hanesul fonates, chlorides or brom des,
respectively. 4-Chloronethyl-2-aryl or b
2-heteroaryl -oxazoles (4a) with R2 equal hydrogen are
preferably prepared fromthe corresponding aryl or

het er oar yl carpo emd and 1,3 15 di chl oroacetgne as
described e. B—#n Bi Fg. Med. Ghem Lett. _{2@00),
10(17), 2041-2044 N7t afting compeunds of for K2 GyOH
wherein Ais oxygéﬁ and n is 3 can be obtained g.4.
accordi ng to Sclbire X: WD 2004/ 048371 (3b)

PCT/ EP2003/ 012814 -20- Scheme V O RL-N + Br a /0 O
HO RR-~J 0 NOH (1b) (2b) b

e

A OH

N-Acyl-glycine esters (1b) are either commercially available, known, or can be prepared by
standard operations of N-acylation. Mono-allylated esters (2b) can easily be obtained by
double deprotonation of (1b) with a strong, non-nucleophilic base like LIHMDS in an
aprotic solvent like THF, typically at -78 °C, followed by treatment with allyl bromide to
produce selectively the C-alkylated products (2b) (step a). Standard hydrolysis generates
intermediate acids (3b) (step b), which are then transformed, following well established
literature precedence (J. Med. Chem. (1996), 39, 3897), into compounds (4b) (step c).
Ring-closure to the oxazole using trifluoro-acetic acid and trifluoro-acetic anhydride as
reagents generates key intermediates (5b) (step d), which, finally, are elaborated via
hydroboration to the target alcohols (6b), e. g. with 9-BBN in THF and ensuing oxidative
work-up with H,O, and NaOH (step e). Finally, the alcohols (6b) can be converted into

compounds of formula (3) e.g by treatment with methanesulfonyl chloride in
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wW@3a0e/0483(1 b) are either commercially avail abl ePCKRREP2#N3/012814

or can be prepared by standard operations of

N-acyl ati on. Mono-allyl ated esikrs (2b) can easily be
obt ai ned by 5 doubl e deprotonation of (Ib) with a
émhlengneth@mﬁ imtbe pogetndeiof a bawdike tkashyladdRSrefarably in a temperature
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bbR8ags, ré3Pecti3BY7), i nto conpounds (4b) (step c). 10

Ri ng-cl osure to the oxazole using trifluoro-acetic
acid and trifluoro-acetic anhydride as reagents
generates key internediates (5b) (step d), which,
finally, are elaborated via  hydroboration to the
BiaFiing comRamas of osmpla @), vhergin tiis sl BB iTHEamhelobtained e.g.
Qﬂ@ﬂhﬂguﬂ%ﬂ@gkmme wor k-up with H202 and NaOH (step
e). Finally, the alcohols (6b) can be converted into
conpounds of fornula (3) e.g by treatnent with

nmet hanesul f onyl chloride in WD 2004/ 048371
PCT/EPZ%E%/012 -21 dichl oronmethane in the presence
of a ba riethylamne preferably in a
tenperature range between -20 C and room tenperature
or by reaction with carbon tetrachloride or carbon
tetrabrom de and tri phenyl phosphine in solvents |ike

t et rahydr of uran preferablty i t enperature range

bet ween room tenperature a t refl ex tenperature of

t he 3 N
W (20) 1 :>/\Cl
NH, — R N

a
(1c) (3c)
Ci/Br
b R®
0]
(4c)
2
R =2
87X c
- S
R1 \N 1 ~ Cl
R N

(5¢) (6c)



5 solvents; thus yielding conmpounds of formula (3) as
nmet hanesul fonates, chlorides or brom des,

wo egpeesivel y. Starting conpounds of fornula (BJT/EP2003/012814
wherein Ais sulfur and nis 1 can be obtained e.g.
according to Schene VI: 10 Schi#he VI C~~Cl 0 S SC
R(2c) NH2Z RN a (1 c) (3c) d/Br ~-~ b R2 O (4c)
‘Rriopmides (B)@re kipwisod mnbe/pfepaF&in(eﬁ@)is kB&yn WQhe art, e g. by

GOAHAISRTL SETPERAANALER e AR IIERAN 425, (U, & i

nown Qr_can

ﬁawe@SO%&Rea@?@a{@Aelgiﬁ&ome@h@n&’@mdéé podidhiag, &difhoxphmate-2,4-
&wsﬁlﬁdé)]hﬁ551955%Hﬁlll&&ﬁh@ﬁ@itftbﬁﬁelﬁfurw ﬁﬂ@fer}kﬁy\'ﬁ&%& 80 °C and the reflux
5 t[eglp%reﬁvilrse(oi tlﬁeestohv&)gy Elli’éml)iesl( le) max be earplensedi wibob pribedproacetone
inzoWendilike hidtole] o aetdnidlebetech |r5@mtt@x|n§@ﬂ3§1r@tand the reflux
Jeﬁ@?ftl?ltelgf?ﬁe &)‘iv% ?s[ f%lﬂ Xfeg g ¥\B zﬁme 9 wghas’prgng agdreefgl c%)élcentrated
sulfuric acid, preferably at ambient temperature (step a). Alternatively, thioamides (1c) are
condensed with alpha-bromo or alpha-chloro ketones (4c) in a solvent like ethanol,

10 preferably at reflux temperature, to give aryl-thiazoles (5c) bearing a methyl function at
position 4 (step b) [compare Eur. Pat. Appl. (1987), EP 207453 A2]. By treatment of these
aryl-thiazoles (5¢) with N-chlorosuccinimide in solvents like acetonitrile, preferably at
reflux temperature, chloromethyl compounds (6¢) are obtained (step c) [compare PCT
Int. Appl. (2001), WO 0119805 Al].

15  Starting compounds of formula (3), wherein A is sulfur and n is 2 or 3 can be obtained e.g.

according to Scheme VII:

Scheme VIl

S R R’
S Br/Cl a SJWO/
NH, o . R1)\\N 3

© o0
(1d) (2d) (3d)
b
R” R?
SJ>/\/\ c S)>/\/OH
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5 tenperature of the solvent. Thioam des (Ic) maybe
condensed with 1, 3-di chl oroacetone 1in solvents |ike

W@e®noss37Dr acetonitril e between room t enper at BCEEP2903/012814

the reflux tenperature of the solvents, followed by
treatment with strong acid, e:z%r concentr at ed

sulfuric acid, preferably at anbient tenperature (step

a). Alternatively, thioam des (1c) are condensed with

al pha-brono or al pha-chloro ketones (4c) in a sol vent
Cokéesttianef thldb@mﬂésﬁ(fl gy ahh ¥ saitabl€bibLelectr8pRIRY, atdlheethyl @-bromo- or

SstiePalor thEERE 2{*’58#&@%?Sabéfr‘?ﬁ%\w}lene(aig%ﬁteé

ERROAMAES (AZ] at Bflux teagienante) gfives Inlasmlese(e ) eatrf}magza)i &stic acid ester
g@g%lg}g:a% Q SF#&M P8 gg@%ﬁk@%ﬂ g(n,% )a 7/31907 Al). 4-
@mme@n@wylkawﬁﬁd@ﬁh@e geyn ar @amlm panepaﬁd bxchbhq;)s known in the art
@t 2 t SRARRE PCE(()E& é&&)%}jSZ%mE’lWO((ﬁQ@TQbZ A\{\Pﬂﬁ%% > cﬁ: %n S’E%%be reduced, e.
B 80 2R G bl 4y (Sl Biongly gn Homtion of
Sehedech¥in can$ﬁh€ bEpattfdrmBd B2 sf2d daididethbld Sl asaradsform&tion of the

Ao TpdieR ipfp ﬂe@&é@ﬁm&%w&fﬁ Spa0p8 FsTaiers ithyyanide,

Spoaéirstion end ofduchivmaiffodisg Hiakplesi(3d) veitls ahydroke propyl function

gft 'h]%% ?&O Iaés‘?tg(l);(]ﬂo 4 gfftilgﬂo alinaﬁ?a%lgﬁy ICO%[S)?Sre H? a%CF 95(1 can, be activated to the

syt of fordateontiepEelhina ardaud pr egedereat ur es (e g.
at reflux tenperature), gives thlazoles (3d) carrying
an acetic acid ester

The conversion of a compound of formula I into a pharmaceutically acceptable salt
can be carried out by treatment of such a compound with an inorganic acid, for example a
hydrohalic acid, such as, for example, hydrochloric acid or hydrobromic acid, sulfuric
acid, nitric acid, phosphoric acid etc., or with ah organic acid, such as, for example, acetic
acid, citric acid, maleic acid, fumaric acid, tartaric acid, methanesulfonic acid or p-
toluenesulfonic acid. The corresponding carboxylate salts can also be prepared from the
compounds of formula I by treatment with physiologically compatible bases such as

sodium or potassium hydroxide or a tertiary amine as triethylamine.

The conversion of compounds of formula I into pharmaceutically acceptable esters
or amides can be carried out e.g. by treatment of suited amino or hydroxyl groups present
in the molecules with an carboxylic acid such as acetic acid, with a condensating reagent
such as benzotriazol—1-yloxytris(dimethylamiﬁo)phosphonium hexafluorophosphate
(BOP) or N,N-dicylohexylcarbodiimide (DCCI) to produce the carboxylic ester or

carboxylic amide.

Preferably, the conversion of compounds of formula I into pharmaceutically
acceptable esters can e.g. be carried out by treatment of compounds of formula (I) in the
presence of a condensating reagent such as benzotriazol-1-
yloxytris(dimethylamino)phosphonium hexafluorophosphate (BOP) or N,N-
dicylohexylcarbodiimide (DCCI) and 4-dimethylamino-pyridine with the corresponding



5 function at position 4 (step a) [conpare PCT Int.
Appl . (1997), W97/31907 Al]. 4-

w@Be@an4B70x0- al kanoat es (2d) are known or can PEI/EP2003/012814
prepared by nmethods known in the art [conpare PCT
Int. Appl. (2001), WO 01/792024AL]. Thiazoles (3d) can
then be reduced, e. g. with [ithium al um num hydri de,
ilootoh iragdienss 4k hs € NS N-BmetfdraRalilly accartigl @eathb@hwell known
of t%e side chain can then be performed by standard
WdPRgds, such as transformation of the 10 al cohol
function into a |l eaving group, e. g. a nesylate,

ensuj r to W cyani de, saponjfication and ..
ey DRy ot bots e G epasiBPtf ccibentil B6rding o
foyaubndycopropyilg dnerd theobllowingaedmtidnt:o position 4 (step
c). Finally, the alcohols (4d) and (5d) can be
act i vat ed regrtionef 2 gemppanésccording syfoatnedz usi ng: wel |
known standard procedures. 15 The conversion of a
conpound of fornula | intg a E)(I?ﬂar maceutical ly
acceptable salt can be c ' out by treatnent of
such a compound with an inorganic acid, for exanple a
hydrohal i ¢ acid, such aRHGfr exanpl e, hydrochloric
acid or hydrobromc acid, sulfuric acid, nitric acid,
phosphoric acid etc., or w bh an organi c acid, such
as, for exanple, acetic adid, Ciﬁuic acid, maleic
acid, fumaric acid, tartarijc acid,’ nmet hanesul fonic
acid or p 20 tol uenesul fgnaf's . The correspondi ng
\

carboxyl ate salts can al g par ed g)omthe
compounds of fornmula | b satn@E@nt wit

physi ol ogi cal | y conpati bl e basegysuch as sodi um or
pot assi um hydroxi de or a tertiary am ne as

triet h¥1l am ne. The conversion of conpounds of formula
| i ninghp peasence@bie cempoyndieceptinptafossurs  or ani des
can be carried out e.g. by treatnent of suited am no
or hydroxyl groups present 25 in theynolecules with

an carboxylic acid such as acetic acjyd, with a
condensati ng reagent such as N=
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hexaf | uor ophosphate (BOP) o CH.)
N, N- di cyl ohexyl car bodi i m de ([SCCIZ)1 D produce the

carboxylic ester or carboxylic am de. Preferably, the
conversi on of conpounds of formJI?sI into
pharmaceutically 30 acceptable es érs can e.g. be

carried out by treatnent of conpounds of fornmula (I)

i n tWwhereprR'seRéeA ofid a acoddmrd at befgre;, HaghalbgeauatCiasOs, R is alkyl,
benz lazoh -1- .yl oxytris{di nethyl apgi no),phosphopium .
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4-di met hyl am no-pyridine with the correspondi ng WO
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10

15

20

preparation of a conpound according to formula l
conprising one of the foll owir#§ Teactions: 5 a)
reacti on of a conpound according to formula OOR 3 C
a RCb R4 (8) ND i the presence of a conpound
according to fornu RN XA (CH)I 2 (3) wherein
Rl to R4, A and € defined as before, X is hal ogen
or CH3SM3, R is , 10 aryl or aral kyl and,
wherei n the bond betiween the carbon atons Ca and Cb is
a carbon carbon singde or double bond; b)

hydr ogenati on of a fFonpoupmd according to fornula WO
2004/ 048371 PCT/ EP2003/0%¥2814 -25- COR 3 C'a lb C

- e
\
N
[CHW; (1a)

R

wherein R to R%, A and n are defined as before.

Preferred intermediates are:
(Z)-2-ethoxy-3-(1H-indol-4-yl)-acrylic acid ethyl ester;

rac-2-ethoxy-3-(1H-indol-4-yl)-propionic acid ethyl ester.

As described above, the compounds of formula (I) of the present invention can be
used as medicaments for the treatment and/or prevention of diseases which are modulated
by PPARe, and/or PPARY agonists. Examples of such diseases are diabetes, particularly
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 (such
as e.g. crown disease, inflammatory bowel disease, collitis, pancreatitis, cholestasis/fibrosis
of the liver, and diseases that have an inflammatory component such as e.g. Alzheimer’s
disease or impaired/improvable cognitive function) and proliferative diseases (cancers
such as e.g. liposarcoma, colon cancer, prostate cancer, pancreatic cancer and breast
cancer). The use as medicament for the treatment and/or prevention of non-insulin

dependent diabetes mellitus is preferred.

The compounds of formula I described above for use as therapeutically active

substances are a further object of the invention. Preferred is the use as therapeutically
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NNRICH n (la) A R2 wherein RL to R4, Aand n are
defi ned as before. Preferred internedi ates are: 5

W@ 200404831 hoxy- 3- (1H i ndol -4-yl)-acrylic acid er¢yEP2003/012814

ester; rac-2-ethoxy-3-(1Hindol-4-yl)-propionic acid
ethyl ester. As described abavg .the conpounds of
formula (I) of the present invention can be used as

dvRitte CEERRCEs foo thelftEpliylaad ARNé:r RBALPbf BREMEN hbRIn®lin dependent
eases [ r ulated, 10 é%I.PPARa and/ or _ PPAl
1

' Which are no , .
%'@@ﬁ?ss@lﬂ%(émt g7 Bisenceiiages piflandichplsstem! levels,

ABErob 0Bt seasedor Msbblit HEARNACHA Hh-RRRLSSH IR el HdS insulin
‘:{il ev tegi,igql oogﬁys@[ essure, increased’lipid and

WEnegttenpietes Sreltds. at her oscl erotic di seases,
met abol i ¢ syndrone, endothelial dysfunction,

pr ocQRgdh @Bjectdfah&inveyisdd At deibBun RAYGRH 6o RVBE Mi&qprep aration
syndronme, inflanmmatory diseases (such, as e.g. cro
ﬂaﬁ/ medigamenty, fqréﬁ%waﬁxlaﬁs@m/oaﬂ@m@,f diseases whish are modulated by

' ' 1S 15 of the l.iver
DR R o LAY AR RS AR Blblb  er S lom e e for the
mpby]gz_ds Ahd/oetheeapysof détibsteaseneinsulippddpeadérit dpibetea bleiitus, elevated
TER bt e R T BBt e BabT e gpenses or metabolic
gyndsima¢ end partienlarlp pretar emit i om-matidedepgndedirdedstes mellitus.
cancer). The use as nedi cament for the treatnent

and/ iqncof .non-insulin_ dependent diabetes ..

ot | PR E L By Ple A8l e EREE R e fiora Symprising o

despourved fabovle I flercribskataye thé b dpeaticuciadlly)in@€ tirvier. Another object
ances_are a.further object of -the inventiagn. y

SBE bR T el i e S Pra oy o a bors sempaiing

tReRpERPRONS L4284 dmouRBofadipaveinhibhior pacalatlpy whdiein the lipase

D l. axi.s, and/ or therapy of diabetes, non-insulin
18@%2?%(% thStﬁﬁabet es nellitus, elevated bl ood pressure,

increased lipid and chol esterol |evels,
at heAosbjeet dttheindestensie slso themet abtheiconpypnddod@ciind above for the

ﬁ%rdhkt%’ﬂ & h¥aiPLS L ,&)ggicﬂ%rr]fyi fcr)]rstlﬁle itrr(l,a'cment and/or prophylaxis of diseases
which are modulated by PPARc: and/or PPARY agonists, preferably diabetes, non-insulin
dependent diabetes mellitus, elevated blood pressure, increased lipid and cholesterol levels,
atherosclerotic diseases or metabolic syndrome and particularly preferred non-insulin

dependent diabetes mellitus.

A further object of the present invention is the use of a compound of formula I in

the manufacture of a medicament for the treatment and/or prophylaxis of diseases which

are modulated by PPARc and/or PPARy agonists in a patient who is also receiving
treatment with a lipase inhibitor. Preferred is the above use, wherein the lipase inhibitor is
orlistat. Particularly preferred is the above use for the treatment and/or prophylaxis of
diseases, wherein the diseases are diabetes, non-insulin dependent diabetes mellitus,
elevated blood pressure, increased lipid and cholesterol levels, atherosclerotic diseases or

metabolic syndrome and particularly preferred non-insulin dependent diabetes mellitus.

A further object of the invention comprises compounds which are manufactured

according to one of the described processes.
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dependent di abetes nellitus. 5 Also an object of the
i nvention are conpounds descri bed above for the

w@e@passsri on of medi canents for the prophyl axPGI/EPZING012814

t herapy of diseases which are nodul ated by PPARa
and/ or PPARy agoni sts, prefera%ﬂy for the production

of medi canments for the prophylaxis and/or thera&y of .
di ab&tedherpbyect plsthe invegtpe itdenethar Aprabe &reptEpgnit apd/or prophylaxis of

glﬁga?@st $hch ?J‘elqggdv.ﬁ%t’%é g? E?Awdqal%ﬁ?&%ﬂa{ a%iggiggsggrg?erably diabetes, non-

ol estero eve erosclerotic
Ttk Abpendat ditreths aiadlitas,cklevatetlibbad dapressupy, afcesasetlipid and

on-insul in dependent. di. abet es | j.tus., Li kew,se a
ekt SRR R s e et regpne £ B ifarty
poafgreai idmhsultn dipendentglisb et angiotus dviahefyammaffeatite amount of a
descri bed. above and, a t herapeutjcally inert carrier.. .
PR P BaEE e eSOt Phiett ohiEF brebl itayign is the
phasemaahod iwhl'ﬁth fﬁﬂfmf infprizes efdmﬁihihﬁfa]'fiﬁﬁi fﬁ{)ﬂieﬁuﬁgi_naah'c_heyapeutically
t herapeutically. effective ampunt . of .a lipase in Ltor ..
O TR A o BTy G 1T Dealys BhEie fhenippoe bl s orlistat
Ohk bisd@tmetAdd filjseedltadfkotid) eeparute 0t se@len ] admthisth@ionSCalso an
o;.t@g.gg&gounds descri bed above for the production
8P eHE it MOSIVEBYe-cul arly for the treatnment and/ or
prophyl axi s of di seases which are nodul ated by PPARa

and/ or PPARy agonists, preferably diabetes,
non-insulin dependent diabetes nellitus, elevated

bl ood pressure, increased,!|ipid and chol estero

| evel s, 20 atheroscleroti%ﬁ%ﬁg%§g§§3%r net abol i ¢

syndrone and particularly preferred non-insulin

depeite fillodiizgdteste samipd hdetl s ordar faidétbrenine jeectiviof of the compounds

ﬁgcggﬂé fnvention i.s the use of a conpound of fornula
N tHe manufacture of a nedi canent for the

treat ment and/or prophyl axis of diseases which are
e digraetiny nREAR®nhel p eforRfRARysagg cami st found ira Nictidlestet al.

hS. al so.recel.ving 25 tr.eat wiith a |i e .
R e SREMALR, A0 SEET IO B Rt bR o sctvared
Ireqep®e ghmiiadighod birslingaddrhanat(19Ra Anat Biadhky. ps7fl&2-11e2
is the above use for the treatnent and/or prophylaxis

R DN LR G o S B ARG FIq G AL gyglgtincd by RT-PCR

R HuREE SEHOR anldVEHERIVEL LHNPA et fdi LRSLL b plasmid vectors and
, atherosclerotic diseases or., netabolic

§§%§?€§%D§n‘\oﬁe@%}%u%m@al BRe fspaY iR HPTGsEpn Vertors were
deRAALe toPreh el ghutiBldnel Ugans&RaR (LYY hed GRRITSIGA H¥hding domain

the invention conprises conpounds which are
peohgina dtaed éolthedigend tinding dneries GBNR)d PRARy (& to 476) and PPARx

Q:Eu? 67 t%%%%. ‘f@%&%ﬁl%?ﬁiﬁh? gﬂt%'ﬁ% %Qﬁ’{e% 02r18e:cllA§equences encoding the
LBDs were amplified from the full-length clones by PCR and then subcloned into the

plasmid vectors. Final clones were verified by DNA sequence analysis.

Induction, expression, and purification of GST-LBD fusion proteins were performed in E.
coli strain BL21(pLysS) cells by standard methods (Ref: Current Protocols in Molecular
Biology, Wiley Press, edited by Ausubel et al.).

Radioligand Binding Assay

PPARa 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
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-27 A further object of the invention is a nmethod for
the treatnent and/or prophylaxis of diseases which

wae@4pusiol at ed by PPARa and/ or PPARy agoni st s, PCT/EP2003/012814

preferably diabetes, non- insulin dependent diabetes
mel litus, elevated blood pressige, increased |ipid and
chol esterol |evels, atherosclerotic diseases or

abaRak beasy! g@[}%&ﬁﬁ‘%& 8t blditthabh ¥ {loﬁ’g oL 4@000 dpm 2(5)-(2

non-i nsul i n endent es me

ke edtiheeylaminmt3-6f-[ lal- dctmmpebfﬁinmthyﬂdlcpfhﬂn&l bxazsl -4-yl)-ethoxy]-

PR E e PR ATEaRASh b Ll 57 RLise! THE B0 e tigang

wighriemiosed omomboond higarviiyesolid phherseypeeraiti e adihy MultlScreen plates
@%@?@F@Viﬁﬁg %%%O los gﬁ&%@%@?dllpg I‘?c'; {fﬁ: O aﬂgehgye!&g ‘ndations.

I'pase | nhi
nmet hod for sinultaneous, separate or sequent|a
RRIRNiesépitat biading Sva h@@yé’dﬁn TKB30j(sEhMOT - PROIPEI BEHY mM KCl, 2mM

Proced The fol| t est be
%@’ég"é b2t b7 Ao e Hemab DI Rorgnh fwel reacion an 140

f [t
o Y T
@harm&di}e‘\mt@[mmhh adinahveloimtaf b0 at boshapingxTha ieyulaﬁ 8 ayirry was

B B AT L LG Sy SHET P
drl@ujlﬁ@rOteiﬁu}idS-rbmngetd‘larrleNé\sﬁhxdlﬂﬁpel]febtodﬁ&iﬁ@’th?%ﬁ&rad@dted beads

A t
T T i —
phmglapiuaxs A3 -g4 - B Editr ioahd5 &Oatkl}éFZ -pheagi-byazoNA-y1)-ethoxy]-phenyl}-

t e on.vectors
SR SR Bt T B P dtaion
K$rCSiRitamdinGag perlﬂbtmm Aﬁlbmtghﬂ@ BB wepd péredrigedlit 96 &vell @lates and the

g RO P LagByP TPRCaURL e O Bp s TPackarc).

Nh&sppaﬁt bnﬁmg)d?astd&earﬁiuoa’ahd thepiteedhee st Em‘tIOIdlﬂlQ)eﬂlB@compound Dose
ied fromthe full-1ength cl ones gy

P Ei S R BB e DA vkt g ] COBGTGREon FORRID ° M to

vies were verified by DNA sequence anal ysis.

I nduction, expression, and purification of GST-LBD

us_on_?rotelns _;d in E. coli strain

i S ; by S gRTaSAEt hods (Ref: Current

Protocols in Ml ecul ar Blology, Wley Press, edited

BabyAusustee kidetey adlls  BHR2diAGIG@Q a0 1 Bi wiete gehvASBAYMEM medium

containing 10% FBS at 37°C in a 95%0,: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 the pFR-luc 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. 0.1% DMSO). 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



30 PPARa receptor binding was assayed in TKE1O (10 nmiM

Tris-HC1, pH 8, 50 MM KCI, 2nM EDTA, O.lng/m fatty
w@eiod/oigsee BSA and 10 mM DIT). For each 96 wel PCREE2003/012814

WD 2004/ 048371 PCT/ EP2003/ 012814 -28 equi val ent of

GST- PPARcc- LBD fusion protein gmd radioligand, e.g.

40000 dpm 2(S)-(2- benzoyl - phenyl am no) -3-{4- |

ﬁea]geﬁ‘ﬂ (%utlé Rrofechifr !E%cmmc%rsp’quwel the Kéll% %d ‘ilmylhae tﬁé ia@eféﬂase

{ -proplonlc acid, were'incubated in
oFiTe Lt Repcanse 1 s SEABaRG lqcafg@ﬁmwawmsasnmdave&ﬁﬁka@m
’FFB M}ﬂ id&@%e Bt |V\Lag ngﬁﬁ§lﬁe§@cpﬁ{e%ﬁ gn:oﬂﬁjopqu transcriptional
ti Screen pl ates (M1I1pore) W th ? ?

s@fstl%stwhé pmjew af Iaréestﬁﬁ#hﬁf@é@ wase@cpsesrs@c@ rfeddratbivitrmsover cells
5 ﬁ’ﬂ%?fﬁ!cl ﬁ‘ﬁ%@taggen@é B‘P't'h@ Quly@ﬁl’ cg%fc%\ém eEv%R@wgﬁé'%é §a nﬁ%rq\éﬁn the XLfit

atqgaamﬂé%BBSAesaﬁalup@nwdDﬁfﬁ)) For each 96 vveII

reaction an 140 ng equival ent of GST- PPARy-LBD fusion

?Lgt ?hepc ocﬂ% r}ie pr%‘senkJ IV§I‘|13 A(‘)nbe%(ﬁgmt 1C SP vgblem)elgv 50 uM for

PPHKbcragd pm@wr F&Qriéd%nﬁ)oﬂh&é’h%@i%d@alh&q}éw e KO pakiRularly
RT and centrifuged for 2 mn at 1300g. The
belpwﬁﬁm akt foc FRARNindgP P ARYD W enrychr pletred tompasn dséroy BE0 values
and the sem dr el l et_containig the recptor-coated
10 5@8U§00Q/\BM§0§§’§ ndPBRY%l of TKE. For radioligand
bi ndi ng e.g. 10000 dpm 2(S)- (2-benzoyl -

phengh{a ggr{lﬁgurgfs%éthflltnﬁ l‘]ltIOél f)(*%lé)}]tyl?csngaalzug beiO\%S)O Mrf]or PAROL and
PPRRPYHrbferred @ ?Bhf»}dsae@:hfﬂ)lﬂs @C@@vﬂheé"@a’l&/\r a6lfl&M patthSilarl preferred
reaction i ncubated at RT for | h and scintillation g
pelowi3aDe yMciou FPARG: el FRRyel eryAlrbfehried domgoasdsdisse BEB@values
Berfor nmed in 96 well plates and the anount of bound
Flguri@0habkior B8 ABS: andiA®YF d TopCount using Opti Pl ates

(Packard). Nonspecific binding was determned in the
15 Presene Rlviddmntlehint fhed &0y LTRGUR. sHRERA 5 BPRENESf the
curves were done in triplicates wthin a range o
eonedneveatios nnf ferm agup@id argadyligrawmvn theatt e+ Besigiazone, Drugs
'{g %[57% @Q?I% porter Gene Assay ys Baby hanster
ey cel )1 ATCC CCL10) were grown in DVEM
medl um containing 10% FBS at 37C in a 95%92: 5%CO2
at nosphere. Cells were seeded in 6 well plates at a
density of 105 Cells/well and then batch-transfected

wi t h eifther the pFA-FPARy- CBD Or pFA-PPARCT-LBD
expressi on pl asm ds pIRARYhe pFR-FPRAR@® eport pPPHRasM d
and an |25 expression |pl.asm d enclodi ng t he secretabl e
form of| al kal i ne phogqpfrat ( SEAEys BsMa | ECso (LM)
Example 1 0.068 0.008 0.007
Example 2 0.053 0.20 0.093
Example 3 0.27 0.19 0.090
Example 10 14 0.044 0.14
Rosiglitazone 1090 nmol/l inactive 405 nmol/l

20 The compounds of formula I and their pharmaceutically acceptable salts and esters
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normal i zation control. Transfection was acconplished
Wi th the Fugene 6 reagent (Roche Mol ecul ar

w®emahessical s) according to the suggested prot BPCOEP208/&12814

hours followng transfection, the cells were
harvested by trypsinization a_ng?geeded in 96 well
plates at a density of 104 cells/well. After 24 hours

E%nlgév% ¥ a?é{eaﬁg H{s, ell%gn to? Eh{[‘ﬁ%h e OV\P}?reé%ations for enteral,

pegiienal oo hoical nadgumkteattcms Theysuabde admemstmredc fsmtexahple, perorally, e.g.

EIL&I% rfglﬁ? G)F #aB% ﬁ(@a:t%a) 921%021?%&:69' ﬂb&?%ﬁ% Seési{] C%%%’Ee: C%g?u(?{ SOluthIlS,
supbiaratoa amspmﬁsaom$ wvaélryeejg almdleafnah vt a@ﬁo&ﬁor&éﬁiﬁhrenterally, e.g. in
ﬂftfo%ﬂnt&‘ mée(%l%nesoiv%o%g gr fu51on sg)kllgmn% Scz)Pmﬁl Selk e g)eau of

nat di'scar
pertmgets] crbohé oweith. by one vol une of Luciferase
Const ant - Li ght WD 2004/ 048371 PCT/ EP2003/ 012814 -29

Reageqt éﬂh%ﬂ? yﬂh%g:ﬁeﬂ'ﬁaé{l g@gﬁtﬂééﬁ; %a?logne?/e‘cfgctleﬁ %1 a manner

cells a
Mdpmhnelﬁd)e demilfaoto mmrmhlmm theerflertaseingihe dessibedd

DB RS o R st ik RLASE et B3 eafenica
administrdtiom ﬁormtthgﬂmre*eérmlaabiﬁ, raort—@stc, Bughis t}ar@euwmly compatible
?ﬁlpd’ c?xsh“:‘ %‘fld inrllglo %rz%te?ﬁfs a¥1 t1|f 8&1r%é%&831$}1:armaceuﬂgﬁ gétu%gnts

e absence o subs
cal ¢ ﬁhm&dcuﬂﬁmatehelsxtef mdt onmlogr@mc(chﬁldﬁunsatﬂ%s but also organic

U d f th
%91&1%% IE]erlak'i;t ﬁh%s, @r ues ugmis arg% o;&ic?rwa 1%%}5%\%& talc, stearic

|nven I'on ex
anid oPRARts cBn bf aserdeed cemqo mned&lstfar/abl@ Goatad tabk:teb dtagées and hard

%Qlat!vxlle & Fl&lleg gaft‘ablg carplgr e%slggqrégwb g\?léflggé%%li % tP T @ample,

erre ou n av e
Y@gk’iﬂabﬂﬂ\m&soWaﬂ?A@a aaddelﬁPAH@d anﬁﬁ&luofomdmlm (epefidinpen the nature of

lg')_.; 1tve J%%éef pntglgtcgrr}rrr)s ar glgowevF]r, Beqtuére%t%%e\fgfe oégA%aleatme
lzﬁ)psMesp SuitaldeitarieympteehBrisetie pheluoio3b0dldifsand BRARAare, for
BRI AR K PI5F B e g AR S rP e iterias or
timbit®nssbhwnyess furedanple e stef, @koh@iﬁ(@oﬁ,@ﬂsﬁ gliyedtol and vegetable oils.
SRTIGEORoh D L SENdYEA LD A0 902 Smaund o,
1898, favkodn BséhhiliquiPdr-19730] poll?BAF@ultE’BAB&rEPﬁcBYerials for topical

* preparations are glycerides, semi-synthetic and synthetic glycerides, hydrogenated oils,

liquid waxes, liquid paraffins, liquid fatty alcohols, sterols, polyethylene glycols and
cellulose derivatives.

Usual stabilizers, preservatives, wetting and emulsifying agents, consistency-
improving agents, flavour-improving agents, salts for varying the osmotic pressure, buffer
substances, solubilizers, colorants and masking agents and antioxidants come into
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 patient 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 0.1 mg to about 1000 mg,
especially about 0.1 mg to about 100 mg, comes into consideration. Further preferred daily

dosages for adult patients are of about 1 mg to about 1000 mg, especially about 1 mg to



IC50 (M EC50 (M EC50 (M Exanple 1 0.068 0.008

0. 007 Exanple 2 0.053 0.20 0.093 Exanple 3 0.27 0.19
wO2@90483FKanpl e 10 1.4 0.044 0.14 Rosiglitazorel/LPD03/012814

nmol /|1 inactive 405 nnol/1 20 The conpounds of formula

I and their pharmaceutically _ggceptable salts and

esters WD 2004/ 048371 PCT/ EP2003/012814 -30 can be

db2@ €l 1 GmMBED LSRR ¢h the -d9sagk it 1§ EshvEReM @fadminister the daily dosage in

phar npceut i cal preparatlons for enteral, parentera

SYerelgisisass Uttbni ni strati on. They can be adn1n|stered

for M&ﬁaca@fcgr@tﬁaxau&mgonvénqbntalg}%oﬁfammutb@'@' Bbsng,
coated t abl et s, ees, hard gel ati ne

Resieqlpdsl.- 5560 e, @ﬁ erablyh- %@%@g, era @mméuoé feymula L.
rectald MiloRing: Ex'aﬁlp‘leﬁ %e#v@fdﬂl@gtra?é‘ﬂﬁ%bgeﬁf in¥ention in more detail. They
parenterall . formof injection

Y hpeges ng H¢%¥@§T®h3@6ﬁdﬂﬂﬁﬂ§anﬁﬂmpagicalIy, e.g. in
the formof ointnents, creans or oils. The production
of the pharmaceuti cal preparations can be effected in
a manner which wll be famliar to any person skilled
in the art by bringing the described conpounds of
formula | and their pharmaceutically acceptable, into
a gal enical 10 admnistration formtogether wth

sui tabl e, non-toxic, inert, therapeutically conpatible
solid or liquid carrier materials and, if desired,
usual pharmaceutical adjuvants. Suitable carrier
materials are not only inorganic carrier materials,

but also organic <carrier materials. Thus, for

exanpl e, lactose, corn starch or derivatives thereof,
talc, stearic acid or its salts can be used as
carrier materials for tablets, coated tablets, dragees
and hard 15 gelatine capsules. Suitable carrier
materials for soft gelatine capsules are, for.exanple,
vegetable oils, waxes, fats and sem -solid and |iquid
pol yol s (depending on the nature of the active
ingredient no carriers are, however, required in the
case of soft gelatine capsules). Suitable carrier
materials for the production of solutions and syrups
are, for exanple, water, polyols, sucrose, invert
sugar and the |like. Suitable carrier materials for 20
i njection solutions are, for exanple, water, alcohols,
pol yol s, glycerol and vegetable oils.



Suitable carrier materials for suppositories are, for
exanpl e, natural or hardened oils, waxes, fats and

W@ emwiAks3qui d or |iquid polyols. Suitable carriPBCT/EP2003/012814
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materials for topical preparations are glycerides,
sem -synthetic and synthetic gdycerides, hydrogenated
oils, liquid waxes, liquid paraffins, liquid fatty
al cohol s, sterols, polyethylengap,glycols and 25
cel lul ose derivatives. Usual sf%ﬁllizers,
preservatives, wetting and enul sifyi ng agents,
consi stency- inproving agents, flavour-inproving
agents, salts for varying the osnotic pressure, buffer
subst ances, sol ubil i zepSpare@bObRinRtSRARdFASKI Ng agent s
and antioxidants come into consideration as.
phar maceuti cal adjuvants. 30 The dosage of the
compounds of fornmula | can vary within wide limts
dependlng on the dlsease to be controlled, the age
Jl-4- 9 rarenionicaeidiethyl gden ent and t he
nnde of adn1n|strat|on and MA|| of course, be fitted
to the individual requirements in _each particul ar
ahs&)-2=Bhoxyr ¢l Hotrdobrtyd)-ecrdlin acjd eibEleger of about 0.1
nmy to about 1000 ng, especially about 0.1 ng to about

9Q s@gltlo%%% of 13Y( 91 6 %ﬂﬁbl‘}! F @it -aih - Bﬁ&etﬁﬂ&hﬁﬁ&ﬁﬂj phosphonium
dai |y 35 dosages for adult patients are of

ebloriein 2%@4)0%43 hlazgmeathagie|was afdest atP gyl k& mg87.1 mmoD of
%Qpa%&ﬂﬁ Zl!tnﬁggaga%g@lgfug&l?e% warred 80 9itc HaQ rﬂrﬁture as treated with

en In dosa e it i.s convenient to_ adm

4 ﬁ’@ @4i4 Iyna%)s%fglefmwvl g@vbraalﬁ sHysRajwas aonfigueded0 oC for 16 h. The

mﬁw@%y&e&@a 2PNERARAb b%r@s 9%@18'&@;4 wlt@ffg@mﬁu 80eut(24.0
ny, partlcular y , preferab
mrsoli@étqﬁgam%hy SueHApeand sfeqnnfgdfafsfﬁpatlmuedsatﬁﬁ éC fo? 24 h after which

f2hd ﬁwcaﬂvéﬁaﬂwaﬁéorﬁ@@éerﬁ@rea&t JtShiRLR wéa?oefe%ﬁﬁm crashed ice and

I nvention I n nore ar e, not
ithrnegxdagteddwice with MeGh %@p)égqmc lavisr ‘Wasriveshed wyth water, dried over

éﬁ)&oﬁﬁéz& a géﬁp?-ﬂpﬁ g@% g&i‘cﬂle wa% %h@iﬁﬂgéﬁﬁhed%n silica (n-

ratlono ter nedi at es
ptage/ac@(ﬁt y253 ot itage 1319 |g)of thjﬁiem@mp%ddls etight yellow solid.
ester

MS: 259.1 (M").

b) rac-2-Ethoxy-3-(1H-indol-4-yl)-propionic acid ethyl ester

A suspension of 15.0 g of (Z)-2-ethoxy-3-(1H-indol-4-yl)-acrylic acid ethyl ester in 250 ml
of EtOH and 3.08 g of Pd/C (10%) was hydrogenated at 22 °C for 2 h, after which time
hydrogen uptake ceased. The suspension was filtered, the filtrate evaporated and the
residue chromatographed on silica gel (eluent: gradient of hexane and ethyl acetate) to give

12.28 g of the title compound as a light brown oil.

MS: 279.2 (M+NH,)™.
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a) (Z2) -2-Ethoxy-3 - (1 Hindol-4-yl) -acrylic acid
ethyl ester To a solution of 35.01 g (81.6 nmol) of

W@ 2902/0¢l3et hoxy- 2- oxoet hyl )t ri phenyl phosphoni ureT/EP2003/012814

chloride in 200 m of dichloronethane was added at 0 C
11.01 m (87.1 mml) of tetrapethyl guanidine and the
m xture was warnmed to 22 C. The m xture was treated
with 7.9 g (54.4 mol) of 4-fornyl-indole and
stirring was continued at 40 C for 16 h. The mxture
was treated again with 10.0 g (23.3 mmol) of the
Wttig salt and 8. OBfirega4tian offimal Yoropodrelsr anet hy!
guani dine and stirring was continued at 40 C for 24 h
after which 15 tinme the conversion was conpl ete. The
reaction m xture was poured into crashed ice and then
extracted twice with MeCl2. The organic | ayer was
washed with water, dried ovBrmmgE0Osi filtered and
evapor ated. The resi due was chromat ographed on silica

finchept pnel ARk hoSRpRedD)-4- rﬂ-éth\tlooquaﬁl gil%gzt@%lﬁf-m'ﬂgl% -yi}-2-

t|tIe conpound as a Tight yelTow solTd

- 1oQIC £ xy-3- (1Hi ndol - 4- yl ) - propionic
aci d et hyl ester A suspen5| on of 15.0 g of
= 2- Xy-3= ( - -acryllc aci d_et hyl
é@%% & Lé‘ Ii'»? dll béa 81@816@31@# Py @cteﬂownwagmon below

5@ end anaéreadgft to&?stﬁeﬂ@bl_llgﬁoh of abeg (W ﬁrﬁ*ndlb PR-2-ethoxy-3-(1H-
e e tere

PO PR B PR e DUSPEIS AT .-

dimedhertyolireaph edmethysokizok igdb.0(rel N@htlimghgfirammidé. The reaction

ﬁ%ﬁ%ﬁ%rﬁ{egﬁ t@?@ Iﬁttﬁ')lpé'gtugé é’r?d h%gk}ég cggygflgthlagrs at ambient

titl conpoun
ERBQrt e wsmnz@buswbwmvqldP@Wapé@@mc@qdz@«mtmsswnsethyl

ﬂfe?ﬁﬂ%@%lc@ﬁbiﬁedfdr%ﬂ g Qgﬁicfﬁwngd; ﬁl_t%%% 'Eucl)d _e\zl_p)c/)rated
TR T as rred Py BBy tosrty brites SRb et Rytdiont of

bskee afid &4gl aget(aﬂe,) 1@g1m§r0 k)3 SO8H%INAabIBdfLL Qe 3(555%étﬁoxy phenyl) “5-
rtion

|
megg{ %%%Z%L%) o a Qt T ed) E 40{1 Etz i i rﬁplfélic ﬁlcfﬁtgﬁl(?sm as light
mso}léc 2- et hoxy- 3- (1H

MS: 493.3 (M+H)".

bl rac-3-{1-[2-(3,5-Dimethoxy-phenvl)-5-methyl-oxazol-4-ylmethyl]-1H-indol-4-yl}-2-
ethoxy-propionic acid

rac-3-{1-{2-(3,5-Dimethoxy-phenyl)-5-methyl-oxazol-4-ylmethyl] - 1H-indol-4-yl}-2-
ethoxy-propionic acid ethyl ester (0.390 g, 0.79 mmol ) was dissolved in 15 m! of dioxane;
1.98 ml of an aqueous solution of LiIOH (1.0 molar, 1.98 mmol) were then added at room
temperature. The resulting mixture was stirred overnight at room temperature and then
poured onto ice, neutralized to pH 4 with HCI (1N) and extracted 3 times with MeCl,. The
combined organic phases were washed with water, dried over magnesium sulfate, filtered
and evaporated to give 0.242 g (66 %) of rac-3-{1-[2-(3,5-dimethoxy-phenyl)-5-methyl-
oxazol-4-ylmethyl]-1H-indol-4-yl}-2-ethoxy-propionic acid as light yellow solid.

MS: 465.3 (M+H)™",
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i ndol -4-yl)-propionic acid ethyl ester and 0.321 g
(1.20 mmol ) 4-chloronethyl-2-(3,5 10

walewenis3xy - phenyl ) - 5- net hyl - oxazol e in 15. 0 nm PCT/EP2003/012814

N, N- di met hyl f ormami de. The reaction m xture was

warmed up to roomtenperature apd then stirred for 16

hours at anbient tenperature. It was then diluted

with cold water and extracted two tinmes with ethyl

acetate. The conbi ned organi c phases were dried over

MySH4i filtered and evaporaged.1 he resi due forned

was purified by fIash-chrom&ﬁ%%Q%ghy (silica gel;

el uent: gradi ent of 15 hexane and ethyl acetate) to
oic\eEthod1-3-{] - [B&4sop@pyBplienyl)-5-methyl-oxazol-4-ylmethvl]-1H-indol-4-v1}-

1-!2-§3§51dinethoxy-phenyl)-S-
g zol -4-yl nmethyl ] -1H i ndol - 4-yl } - 2- et hoxy- prop

ionic acid ethyl ester as light yellow solid. Ms:
BEOhabogly M Hetpro2éiubts desqribdd{d exanifles Ba]Rind 1 b], rac-2-ethoxy-3-(1H-

ﬁd'ﬁ?g%’ﬂ)g?%ﬁéleg ?%g?%im/elé’sfeg )é\{%g 9%,35@21%!11%? ZLIgl}{llolrc;rln(le_’g-hlylr—lg —?!4 -_is%_propyl-
PhdnHE B nhetiylrabidain 10 dithgthdforaianye @z Presdnoel oTeédiMin hydride

%od;%g%écg? 3 Itl): [ég)i:—_if.%éﬂ%ép}&év@)%ﬁ%ﬁ;—ggq%gﬁﬂ%)}?Pz?ﬂgh%inelé;ﬂw] - liﬂned’ol-tl—yl}—fz-

eth?mpﬁsfi%ﬂic adad réi):hybéstﬁn\{vﬁﬁh emg 3u1§s@d1¢anﬂ9 @apzfnéﬁéd@ki yield fac-3-{1-[2-
ar re n at..r.o L
CRBRtat P e e RGP P er f7lcp-ethosy-propionic

@ adlighterah sblddm t enperature and then poured onto
ice, neutralized to pH4 with HJO (1N) and extracted 3

ol A Cl2. The conbi ned organi ¢ phases were
&§§§§%¥@¥?ﬁﬂaater, dri ed over magnesi um sul f ate,
filtered and evaporated to give 0.242 g (66 % of
rac- 3-{1-[ 2- (3, 5-di net hoxy- phenyl ) - 5- net hyl -
oxazol -4-yl net hyl ] - 1H i ndol - 4-yl } - 2- et hoxy- propi oni c
acid as light yellow solid. QnNB' 465.3 (MrH) +. WO
2004/ 048371 PCT/ EP2003/ 0128 = Exanpl e 2
rac- 2- Et hoxy-3-f 1-

=A-Bith - -2 -1hengt dwakzolodead grogylyH1 Hriidoldyl} -propionic
scirindol -4-yll- propionic acid 5 In analogy to the
procedures described in exanples 1 a] and 1 b],
rac- 2- et hoxy-3-(1H indol-4-yl)-propionic acid ethyl
bsaralognds theprotetires deberibed i exaompesiyd]-xd(14b]i swpt-ehypky-3-(1H-

LY. B: = [ i Rt for 1 de i

{ﬁﬁgp%r%)sé%@g&g% L%g gﬁl‘ay%sﬁ?r a\?cxls g!:ealélfeg WiE glghanesu onic ac1dr3’>-(5—methy1-
2-phenyl-oxazol-4-yl)-propyl ester in N,N-dimethylformamide in the presence of sodium

hydride to yield rac-2-ethoxy-3-{1-[3-(5-methyl-2-phenyl-oxazol-4-yl)-propyl] -1H-indol-
4-yl}-propionic acid ethyl ester, which was subsequently saponified to yield rac-2-ethoxy-
3-{1-[3-(5-methyl-2-phenyl-oxazol-4-yl)-propyl]-1H-indol-4-yl}-propionic acid as light

brown oil.

MS: 433.4 (M+H)™.
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to yield

rac-3-{1-[2-(4-isopropyl - phenyl)-5-net hyl -oxazol - 4-yl m
we@rdoyg)s31H- i ndol - 4-yl }-2- et hoxy- propi oni ¢ aci PCEEP2003/012814

ester, which was subsequently saponified to yield

rac-3-{ 1-[2 10 -35-

(4- |sopropyl phenyl) - 5-met hyl - oxazol - 4-yl methyl ] - 1H-in

dol - 4-yl } - 2- et hoxy- pr opi oni gxanfi}é g as |ight green

solid. Ms: 447.3 (N%FD+ Exanple 15

! ! I nhe AT ; ) H T
iﬁdthe procedures descrlbed in exanples 1 a] and 1 b],
rac-2-et hoxy-3-(1H indol-4-yl)-propionic acid ethyl

ste was .react with hanesulfonlc
L g0l %ttme PIQC%HEWS%&E@ g1 eamples L. 3 I bgs&aé@ -gthoxy-3-(1H-
INABE-gi Ila);sicmr iﬁﬂm:tﬁ?l dsfer WASraAEes Qﬂ&%&hax&é@dlféhﬁt 28d 2-(5-methyl-

Thbenis t%%%g £} ester sn NeRljmedwHpunymids i i praseprg ofodium

hyafaielto HHetd ROl cthdxyyd }{mnqph@ahﬁ @?h&ay@oﬁé{iol ASflRethyl]-1H-indol-
ch was. sugf ﬂ%ently S onlfg
é{b EOB{W ethyl ester, which was su sequenﬂy saponified to yield rac-2-ethoxy-

{J;z{ 8-rh&hyiEl buényﬁom@nmyip&ﬁﬁlqﬂﬁﬁnydo) 4%?@%;]10141‘5"&!:13@5 light
F»y{é propi oni c acid as br own ol

25 WD 2004/ 048371 PCT/EP2003/012814 -35
Exanple 4 ‘
Misc 4 P E(MONY - 3- 11- 12- ( 5- et hyl - 2- phenyl - oxazol -4-yl ) -e
thyll -1Hindol-4-ylf-propionic acid In analogy to
the procedures described in exanples 1 a] and 1 b],
rac- 2- et hoxy-3-(1H 5 i ndol -4-yl)-propionic acid ethyl
ester was reacted wi th nethanesul fonic acid

2- (5-nethyl - 2-phenyl - oxazokxaéaplé¢ 5- et hyl ester in

N, N—dlnethylfornan1de in the presence of sodi um

lrRropionic acid

thyI] -1H—|ndol 4 yI} proplonlc aC|d ethyl ester,
Imhareogras theuhrseguentdescrdap anefaigdestioa] yindlid], rac-2-ethoxy-3-(1H-

GBS P shhesiy Penasist Uy a2
bhehylbkazotedp NN dinediytfoasamidghih thelfreyemlct ofgoslalm tydride to yield
rac-2-ethoxy-3-[1-(5-methyl-2-phenyl-oxazol-4-ylmethyl)-1H-indol-4-yl]-propionic acid
ethyl ester, which was subsequently saponified to yield rac-2-ethoxy-3-[1-(5-methyl-2-
phenyl-oxazol-4-ylmethyl)-1H-indol-4-yl]-propionic acid as off-white solid.

MS: 403.3 (M-H)".

Example 6

rac-2-Ethoxy-3-{1-[2-(2-fluoro-phenyl)-5-methyl-oxazol-4-ylmethvl]-1H-indol-4-y1}-
propionic acid

In analogy to the procedures described in examples 1 a] and 1 b], rac-2-ethoxy-3-(1H-
indol-4-yl)-propionic acid ethyl ester was reacted with 4-chloromethyl-2-(2-fluoro-
phenyl)-5-methyl-oxazole in N,N-dimethylformamide in the presence of sodium hydride
to yield rac-2-ethoxy-3-{1-[2-(2-fluoro-phenyl)-5-methyl-oxazol-4-ylmethyl]-1H-indol-
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M5: 417.3 (MH)-. Exanple 5
rac- 2- Et hoxy- 3-[ 1- (5- net hyl - 2- phenyl - oxazol - 4-yl net hyl
WO 20040483dD! - 4- || -propionic acid 15 I n anal ogRCT/BP10n&012814
procedures described in exanples 1 a] and 1 b],
rac- 2- et hoxy-3- (1H i ndol - 4-yl )ggropionic acid ethyl
ester was reacted with 4-chl oronet hyl - 5- net hyl -

@IS}B %&bp%ﬁz&tcﬁethﬂ Db\l ARl Y b o ﬁ@xﬁ@l}dﬁpbﬂlf eB% y1e1d rac-2-ethoxy-
? ence of sodi um hy dride to

E15 Euivoxy DByL t Sheib e Hersyire ke iorloled gl npromiginic acid s

off-WiideRERY - 4-yl ] -propionic acid ethyl ester, which
was subsequently saponified to yield

rac 2- eé%ox% 3-[1-(5-nmethyl-2 20
1-4-y|nethyl)-lkkindoI-4-yI]-propionic

aC|d as off-white solid. M 403.3 (MH-. Exanple 6

rac- 2- Et hoxy- 3-11-[ 2- (2-fi uor o- phenyl ) - 5- met hyl - oxazo

-4-ylmethyl] -1Hindol-4-yll- 25 propionic acid In

anal ogy to the procedures dgscribed in exanples 1 a

and 1 b], rac-2-ethoxy-3-(1% | -4-yl)-propionic

acid ethyl ester was reacted with

‘| BB ChIro-Dherylf-buatdyl-oe s yirbethRl NH -1 20/ B2-ethoxy-

in N Ndi.gethylformam de in the presence of sodi um
H%@??H%——Eg yield

rac-2- et hoxy-3-{1-[2-(2-fluoro-phenyl)-5-nethyl -oxazo
}rﬁarmﬂd'g@tthyﬁe]pr&:&éduﬂﬂ@esdf@eaQ@é[a&ﬁﬁ&ﬁla Red/1BR200Q31-exhdBd4-(1H-

gﬁﬁég(j@ Empgp i Finparts %?egrzﬁwi@ %@Pﬁ%&%ﬁ%ﬂez {2-ghloro-
plRenyD~5 knfmlﬂ)ﬂ)-roﬁh&ﬂwﬂn)N &-ﬁﬁmmf@mmae #r thk Fedstyde]of sodium hydride
Wé/l;léllgggcq - 41\%]_(%{ %O%P%ﬁé%% gls %Xa%%_hm@metgyﬁ lﬁ—mdol 4-yl}-2-
étﬁokﬁpﬂ}il@ﬁeacﬁﬂl ethyl 9stdr; WHicHWas @mﬁé@lenﬂlyyip'&ﬁﬂiﬁﬁ' tl)‘yieﬂ'& tdd-3- { [
b L R BI85 RSB St i

mﬂgﬁZbﬁhhpxmdS (1H 10 indol -4-yl)- proplonlc aci d
ethyl ester was reacted with

hﬂf&%?ﬁ&ﬁ%ﬁpyl 2- (2-chl oro-

Example 8

rac-2-Ethoxy-3-[1-(5-methyl-2-0-tolyl-oxazol-4-ylmethyl)-1H-indol-4-yl]-propionic acid

In analogy to the procedures described in examples 1 a] and 1 b], rac-2-ethoxy-3-(1H-
indol-4-yl)-propionic acid ethyl ester was reacted with 4-chloromethyl-5-methyl-2-o-
tolyl-oxazole in N,N-dimethylformamide in the presence of sodium hydride to yield rac-2-
ethoxy-3-[1-(5-methyl-2-o-tolyl-oxazol-4-ylmethyl)- 1H-indol-4-yl]-propionic acid ethyl
ester, which was subsequently saponified to yield rac-2-ethoxy-3-{1-(5-methyl-2-o-tolyl-
oxazol-4-ylmethyl)-1H-indol-4-yl]-propionic acid as light brown oil.

MS: 417.3 (M-H)".
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phenyl ) - 5-nmet hyl - oxazole in N, N-di net hyl formam de in
the presence of sodiumhydride to yield rac-3-f 1-

WO 20048483 or o- phenyl ) - 5- met hyl - oxazol - 4- yl net hpdT/EP2003/012814

-1H i ndol -4-yl }-2- ethoxy-propionic acid ethyl ester,

whi ch was subsequently saponif3®d to yield

rac- 3-11-[ 2-

(2-chl oro- phenyl) 5- met hyl - Bxadgik 94- yl met hyl ]

-1H i ndol - 4 yI} - et hoxy- proplonlc acid 15 as light
3 :

-indol-4-y1}-2-ethoxy-

gngmmugggiH-lndol 4- yII-proplonlc aC|d 20 I n anal ogy
to the procedures descrlbed in exanples 1 a] and 1 b],

fria na%og&ag ﬁ)l(ey res ﬁcrlﬁ) gﬁ%{ 8% &ﬁ%frﬁlﬁ. i _%n]'aelﬁhmc-%h%oxy 3-(1H-

tmﬂloj,l-lé yb)xpmphcem amc&\lﬁﬂhyﬂestmtvhy rdaotedawitlde chiordrhethp-2g8RERrO-

Sherd B AR St e kX T h R FianBinh e Preskrsqf sodipm hydride

o yigldapi-&Hil 42 d8idtilabipHenylpStaethylukaebi-1asmstbs aquantdlu-yl}-2-

onified.t
PBRE ittt o wrsrohish was sulsgyamnty seponifid to yield rac-3-(1-(2-
Cﬁea}ﬂoi'o—ﬁhqdyﬁf&i -ydthyd idai dbdeylmdthil ] Hﬂhﬁ@dﬂ@ngl} -BethdxAPropionic acid
ht br oil. M5 417.3 (MH WD 2004/048371
TEPY057 012814 -37 Exanple 9 rac-3-{ 1- [2-
(3-Cnhl or o- phenyl ) -5-nethyl -oxazol -4-yl net hyl |
M:-43h2eM-Hyyl } - 2- et hoxy- propionic acid In anal ogy to
the procedures described in exanples 1 a] and 1 b],
rac- 2- et hoxy-3-(1H 5 indol -4-yl)-propionic acid ethyl
ester was reacted with 4-chl oronet hyl - 2-(3-chl oro-
phenyl ) - 5- et hyl - oxazol e in N, N-di net hyl f ormam de in
the presence of sodi um hydrixdmple® yi el d rac- 3-{
1-[2-(3-chl oro- phenyl) 5-met hyl - oxazol - 4-yl et hyl ] - 1H
I3} 2 [

il X)l a?o%—ttl?rlmeth 11-1H-indol-

(3-chl oro-phenyl ) - 5- net hyl - oxazol - 4-yl met hyl ]
I&ﬁa’l@qg 1§k ﬁbked%g&td% &}begxﬁ) Q}%al(ﬁggl%solaf a(Iild 1]19 pzp et%\l\@y 3-(1H-

1nd01 4 yl) propionic aci ethyl ester was reacted with 4-chloromethyl-5-methyl-2-(4-
trifluoromethyl-phenyl)-oxazole in N,N-dimethylformamide in the presence of sodium
hydride to yield rac-2-ethoxy-3-{1-[5-methyl-2-(4-trifluoromethyl-phenyl)-oxazol-4-
ylmethyl]-1H-indol-4-yl}-propionic acid ethyl ester, which was subsequently saponified to
yield rac-2-ethoxy-3-{1-[5-methyl-2-(4-trifluoromethyl-phenyl)-oxazol-4-ylmethyl]-1H-
indol-4-yl}-propionic acid as white solid.

MS: 471.3 (M-H)".

Example 11

rac-2-Ethoxy-3-{1-[2-(4-fluoro-3-methyl-phenyl)-5-methyl-oxazol-4-vlmethyl]l-1H-
indol-4-vll-propionic acid

In analogy to the procedures described in examples 1 a] and 1 b], rac-2-ethoxy-3-(1H-
indol-4-yl)-propionic acid ethyl ester was reacted with 4-chloromethyl-2-(4-fluoro-3-
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rac- 2- Et hoxy-3-{1-[5-nethyl -2-(4-trifluoronethyl -pheny
| )-oxazol -4-, |l nmethyll-1Hindol- 15 4-ylI-propionic

w@eood/0s837anal ogy to the procedures descri bed iPCI/EP2003/012814

exanples 1 a] and 1 b], rac-2-ethoxy-3-(1H
i ndol -4-yl ) -propionic aci d ethg% ester was reacted
wi th 4-chl or onet hyl - 5- et hyl

byl WAL ARs ] L : .
KA B U I Bl g s o o
hydtidede vietd spicad-ethoxy-3-{1-[2-(4- ﬂuoro 3-methyl-phenyl)-5-methyl-oxazol-4-

PR L LR O B0 AT R i

Elemyhcésﬁttbww-@d{lldh—(’éﬁhlosmﬁaaethglﬂphey)yb@mtﬁyl-@daztod}él-ylmethyl] 1H-

%%ﬁlQ3ﬁ§§c§<§ﬁp? M?fﬁ%ﬂ% eSﬂ&? phenyl ) - oxazol - 4-yl net h

-1H indol-4-yl}-propionic acid as white solid.

: 43073 (MHENEH) - .~ 25 Exanple 11
rac- 2- Et hoxy-3-{1-[ 2- (4-fl uoro-3-nethyl -phenyl)-5-nmeth
yl -oxazol -4-, I nmethyl |l -1H indol-4- ||-propionic acid
In anal ogy to the procedures described in exanples 1
a] and 1 b], rac-2-ethoxy-3-(1H indol-4-yl)-propionic
acid ethyl ester was react iplehl2
4-chl oronet hyl - 2- (4-fl uoro-3 WD 2004/ 048371
PQZ—E%Q@@/—Qlﬁséﬁisobﬁ%o )
In N, N-di net hylTor mam de

nIC@c el d

rac-2- et hoxy-3-{1-[2-(4-fluoro-3-nethyl-phenyl)-5-nmeth
e e L U ) a%qp[; ORcCs-88b8y-3-(11-
et ster, mhlc was subseq ue&% saponi T1 ed

dgi/é % )aEmpl@lﬁ@g@ ethyl ester was reacted w1th 4- chloromethyl 2 (4-isopropoxy-
bgjfrfyfl) =4 Mg@ o?taf@é vaphsauhirenehayl Il th R i{eg%nc% of ls&ﬁltnjﬁ hydride

gb i ndol - 4-'ylI'} -propionic aci

Yield raquis-ethoxy-33{1- w@-wopammbem@ EemethYlEQMy‘l ﬂmethyl J-1H-

ilnd 1-4-yl id ethyl ester, wh -
o( 4 Yl}s%rpo éopnéc):( '§1/<51 e I)]/yes er, w. 1ch Waf sug)ﬁeéqzuefqﬂy sziﬂomﬁeﬁl tP Iy1eld rac-2

ﬁtilPIKY-ﬁdé’r 244 —11@r9p@XYpplmmyBrﬁ meéhyﬂ@mml-&mémgyl Jt 13 tidol-4-yl}-

[Rs&ALLES g@%ﬁ HP%9<M exanples 1 a] and 1 b],

?(§£2 ethoi ? i -4-yl)-propionic acid ethyl

ester mas regcted Mﬁth 4 chl oronet hyl - 2- (4-i sopr opoxy-

MReASA-3 (M-8t hyl - oxazol e in N, N-di met hyl f or mani de in

t he presence of sodi um hydride

-?ﬂ-lgndol—él-

Example 13

rac-2-Bthoxy-3-{1-[2-(4-isopropvl-phenyl)-thiazol-4-ylmethyl]-1H-indol-4-yl}-propionic

acid

In analogy to the procedures described in examples 1 a] and 1 b}, rac-2-ethoxy-3-(1H-
indol-4-yl)-propionic acid ethyl ester was reacted with 4-chloromethyl-2-(4-isopropyl-
phenyl)-thiazole in N,N-dimethylformamide in the presence of sodium hydride to yield
rac-2-ethoxy-3-{1-[2-(4-isopropyl-phenyl)-thiazol-4-ylmethyl]-1H-indol-4-yl}-propionic
acid ethyl ester, which was subsequently saponified to yield rac-2-ethoxy-3-{1-[2-(4-
isopropyl-phenyl)-thiazol-4-ylmethyl]-1H-indol-4-yl}-propionic acid as light brown solid.

MS: 449.3 (M+H)™.
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to yield rac-2-ethoxy-3-{ 1-
[ 2- (4-i sopropoxy-phenyl)-5-net hyl - oxazol - 4-yl net hyl ]

WO 14d40837ndol - 4-yl } - propi oni c acid et hyl esterpCaPIN3/012814

was subsequently saponified to yield rac-2- ethoxy-3-{
1- -89 .
[2-(4-isopropoxy-phenyl)-5-net%3l-oxazol-4-y|nethyl]-l
Hindol -4-yl}- propionic acid as |ight yellow solid.
M5: 463.3 (MrH)+. 20 Exanple 13 rac-2-Ethoxy-3-{ 1-

[ 2-(4-1sopropyl -phenyl)-thiazol -4

| met hyl | -1 Hi ndol - 4-yI | - pr oBX&BRIEA acid I n anal ogy to
the procedures described in exanples 1 a] and 1 b],

r ac- Zaldti@yipIisinkithe folldMmgdnylefeRtsQih BR ingard¢d i€l Y4 conventional
ester was reacted with 4-chl oronethyl -2-(4-isopropyl -
28%8Henyl )-thiazole in N, N-dinethyl formanide in the
presence of sodium hydride to yield rac-2-ethoxy-3-{

}-rhﬁ&ﬂé-isopropyl-phenyl)-thiazol-4-y|nethyl]

= | -4-yl}-propionic acid ethyl ester, whichDgktablet
S nified to yield
UBBSNERS YaApEn, T e
L@ﬁg%opyl-phenyl)-thiazol-4-y|nethyl]-lFLindol-4-yt$inng
@&@%%%Q?bacid as light brown solid. M 449.3 (NH@)+.
4r'b48371 PCT/ EP2003/ 012814 -39 Exanple A 5.0 mg
Talol et s conprising the follow ng ingredi ents can be4grng
n tyred in a conventional manner: Ingredients
ggPH%gg é%anﬁ%npound of formula | 10.0 - 100.0 ny 10mg
Lactose 125.0 ng WMuaize starch 75.0 ng Talc 4.0 ny
Magnesi um stearate 1.0 ng 5 Exanple B Capsul es

conprising the followng in l;ents can be
manuf actured in a B

Capsules comprising the following ingredients can be manufactured in a

conventional manner:

Ingredients Per capsule

Compound of formula I 25.0 mg

Lactose 150.0 mg

Maize starch 20.0 mg

Talc 5.0 mg
Example C

Injection solutions comprising the following ingredients can be manufactured in a

conventional manner:

Compound of formula I 3.0 mg
Gelatine 150.0 mg
Sodium carbonate to obtain a final pH of 7
Phenol 4.7 mg

Water for injection solutions ad 1.0 ml
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15

~injection solutions ad 1.0

conventional manner: Ingredients Per capsule Conpound
of formula | 25.0 ng Lactose 150.0 ng Muaize starch

wQ@e0d/o#s371 Tal ¢ 5.0 ng 10 Exanple C | njecti on BOI/BP10051612814

conprising the follow ng ingredients can be

manuf actured in a conventionalymanner: Conpound of

formula | 3.0 ng GCelatine 150.% nmg Sodi um car bonat e

to obtain a final pH of 7 4.7 ng Water for
%004/048371

PCT/ EP2003/ 012814 -40 CLAIMS 1. Conmpounds of formnula

OO R3C'a Cb MM NNRL \HA [ ITR2

1. Compounds of formula
O 0
Rs—j::
il
c’ R?
A\
N\ \ o
A
[CHA;‘—S\/T 0
R?
wherein
R' is aryl or heteroaryl;
R?is hydrogen, alkyl or cycloalkyl;
R is alkoxy or alkoxy substituted with one to three halogen atoms;
R* is hydrogen, alkyl or cycloalkyl;
A is oxygen or sulfur;
nisl,2or3;
and, wherein the bond between the carbon atoms C* and C’ is a carbon carbon
single or double bond;
and pharmaceutically acceptable salts and esters thereof.
2. Compounds according to claim 1, wherein R' is phenyl or phenyl substituted with

one to three substituents independently selected from alkoxy, alkyl, halogen and

alkyl substituted with one to three halogen atoms.



5 wherein R is aryl or heteroaryl; R2 is hydrogen,
al kyl or cycloal kyl; R3 is al koxy or al koxy

waeamghig3at ed with one to three hal ogen atons; PCHEPR03/012814

10

15

20

25

hydr ogen, al kyl or cycloal kyl; 10 A is oxygen or
sulfur; nis 1, 2 or 3; and, wherein the bond between
the carbon atons Ca and Cb is carbon carbon single

gr d b h aII acc bl,.e salts
and gé?l EE%F86? ?ﬁﬁ%HPQ%npoun gc@ %‘ ﬁgmp§ %ﬁnﬂ
1, \Nisepmpyl -Bhenys, fluloemphemi, qhhenWheﬁ}dbmht}iybphdlmttlﬂuoromethyl—
one %gﬂg IE qu@stlt eni;s _i.nde endentI% sel ected from
al |

al ko 0 eﬁnliﬁlng xyg@gg tuted with one
to three halogen atons. WO 2004/048371
PCT/ EP2(88h0Y 280xling #ar¥. onCofpleinnostosk edreckimg” tsdydtagem methyl
1 oroge&¥pere|n R is phenyl, dinmethoxyphenyl,
i sopropylt-phenyl, fluoro- phenyl chl or o- phenyl,
met hyl - phenyl , trlfluoronethyl phenyl
ﬁethﬁbnﬁkmmdomphshygKndmnsbpﬂmpmmﬁ.phnahﬂ 4.
Conpounds according to any one of clains 1 to 3,
er [ PR
gn‘p?gﬁj gélgaé % é?d%g@%angrﬁtew lai V\%P{O 5 R%em R is ntj%th?xy or ethoxy.
6. Conpounds according to any one of clains 1,to 5,

Fher Sommandsagearding i @ caeledgipims o GovhsoimBSis hydrogen.
according to any one of claims 1 to 6, wherein R4 is

By dr eg&tbouBids g&ﬁﬂﬁﬂ@ﬁﬁa e 'cl@gnst Ptoaf] xvhgf@n Bie HInAIHBween the

1 to 7, 'wherein the bond between O carbon atons
Ca afierben afamsCanddforis & arthen Célibﬁglstilolﬁdmﬂld 9. Conpounds
according to any one of clainms 1 to 8 wherein nis 1

or 3Con%un@95ﬂ%@fmg§t@é}§%h@'0@ glafrﬁ’s ARYs, Aerdh nG 2b13 1

to 9, wherein A is oxygen . Conpounds according to
one of clainms 1 to 10 sel ected fromrac-3-11-

[19 ( §O5RAYREE RSRYALIBE EYARY) s el 1 i zdieradn Yinptiggn]

-1H i ndol - 4-yl } -

11. Compounds according to any one of claims 1 to 10 selected from

rac-3-{1-[2-(3,5-dimethoxy-phenyl)-5-methyl-oxazol-4-ylmethyl]-1H-indol-4-yl} -
2-ethoxy-propionic acid;

rac-2-ethoxy-3-{1-[2-(4-isopropyl-phenyl)-5-methyl-oxazol-4-ylmethyl]-1H-indol-
4-yl}-propionic acid;

rac-2-ethoxy-3-{1-{3-(5-methyl-2-phenyl-oxazol-4-yl)-propyl]-1H-indol-4-y1}-
propionic acid;

rac-2-ethoxy-3-{1-[2-(5-methyl-2-phenyl-oxazol-4-yl)-ethyl]-1H-indol-4-y1}-

propionic acid;

rac-2-ethoxy-3-[1-(5-methyl-2-phenyl-oxazol-4-ylmethyl)-1H-indol-4-y1] -

propionic acid;

rac-2-ethoxy-3-{1-[2-(2-fluoro-phenyl)-5-methyl-oxazol-4-ylmethyl] - 1H-indol-4-
yl}-propionic acid;

rac-3-{1-[2-(2-chloro-phenyl)-5-methyl-oxazol-4-ylmethyl]-1H-indol-4-y1}-2-
ethoxy-propionic acid;
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15 2-et hoxy-propionic acid; rac-2-ethoxy-3-{ 1-
[ 2- (4-i sopropyl - phenyl ) -5- et hyl - oxazol - 4-yl et hyl ]

WO 4d4/048301 - 4-yl }-propionic acid; rac-2-et hoxyPGFEPD03/012814

[ 3- (5-net hyl - 2- phenyl - oxazol - 4-yl) - propyl ]

-1Hindol -4-yl }- propionic aci;gg_ 20

rac- 2- et hoxy-3-{1-[ 2- (5- net hyl - 2- phenyl - oxazol -4-yl)-e

t hyl tac lzirlsthébd@is {Myhﬁethﬁtpattaryl-@)x%l dwyhlhét@lyg BihRX=43y13 -

[ met h 2- phenyl - oxazol - 4-yl et hyl')

-1H—1?r Biﬂm‘ﬁac ] - propionic acid; rac-2-ethoxy-3-{ 1-

[ 2- (2-f 1l uoro-phenyl)-5-net hyl -oxazol -4-yl met hyl ]

- 1H-fandbe| 1- R-(32&hlgrlo} plpmy i Biethydeixazol Hadm@thyl |11 H-indol-4-y1}-2-
[2-( h .) - 5-met hyl - oxazol - 4-yl net hyl ]

- 1I—|-&Mc;f§J 815?91(1%;?%% ‘et hoxy- propionic acid; WO

2004/ 048371 PCT/ EP2003/012814 -42 rac-2-ethoxy- 3-

( 5- meey¢thoxio31 bil irnehezb(4-rifuaremisiiy)-phenilhawizok4 fpethyl] 1H-

- priggbomiyl}- }Q@Eﬂ)ﬂld&@d?’ { 1-
[2-(3-chloro p enyl ) - 5- met hyl - oxazol - 4-yl met hyl ]

-1H t

r ac-]!ff] gt‘ﬁ%%x iz fﬂ@f%ﬁ%‘g&(ﬁﬁﬁﬁ?’@%&egﬁétqﬁ;olﬁﬁgwthyl -1H-
| ) - ondebl-~-y4- Bdopmmﬁwdc}d 1H indol -4-yl}-propionic acid;

rac- 2- et hoxy-3-{ 1-

21‘cfI i Lok o] -4- -1H-
7 st 2%*%% B B SR 1
1- [121d(>144w oquw@s@ya | )

-5-ne | - oxazol -

DO I8 L S RE P T b gz gt - indol-4-11)-

[ 2- (Bropssi¢ &Y - phenyl ) - t hi azol - 4-yl met hyl |
-1Hindol -4-yl}- propionic acid. 12. Conpounds

ccordlngt claim1l selected fromrac-3-{ 1-
5. (§°’51P8P‘ﬁ‘g$t%69€§h%¥@ﬁ m_14 sgle¢ted FoBx azol - 4- yI met hyl ]
-1H i ndol - 4-yl }-

rac-3-{1-[2-(3,5-dimethoxy-phenyl)-5-methyl-oxazol-4-ylmethyl]-1H-indol-4-y1}-
2-ethoxy-propionic acid;

rac-2-ethoxy-3-{1-[3-(5-methyl-2-phenyl-oxazol-4-yl)-propyl]-1H-indol-4-yl} -
propionic acid and
rac-2-ethoxy-3-{1-[2-(4-fluoro-3-methyl-phenyl)-5-methyl-oxazol-4-ylmethyl]- 1H-
indol-4-yl}-propionic acid.

13. A process for the preparation of a compound according to any one of claims 1 to 12

comprising one of the following reactions

a) reaction of a compound according to formula

OL _OR

SCa

'I
1
1
b

R—



15 2-et hoxy-propionic acid; rac-2-ethoxy-3-11-
[ 3- (5- net hyl - 2- phenyl - oxazol - 4-yl) - propyl ]

WO 4d4/048301 - 4-yl } - propionic acid and rac- 2- et hbEB2003/012814

10

15

11-
[2-(4-fluoro-3-nethyl-phenyl):5gnet hyl - oxazol - 4-yl nmet h
yl] -1H indol-4-yl}-propionic acid. 20 13. A process
for ththeprepacaifiiaddnound aetRWpdo aaaRIAI Ng to any one
of clainms 1 to 12 conprising one of the follow ng
reactions a) reaction of a conpound according to
formmla 0 OR3YRC Cb R4 (8 N HRWO 2004/ 048371
PCT/ EP2003/ 012814 -43 in the pre e of a conmpound
according to formula R1 , X A )n 2 R (3)
wherein RL to R4, A and n ares as inclaimi1, X
i s hal ogen or CH3S®3, Ris al /n apyl or aral kyl

and, wherein the bond between the cdrbon atons Ca and
Cb is a 5 carbon carbon single or double bond; b)
hydr ogenati on of a conpound accord®ng to formula O O

wherein R! to R%, A and n are defined as in claim 1, X is halogen or CH3S03, R is
alkyl, aryl or aralkyl and, wherein the bond between the carbon atoms C* and C is a

carbon carbon single or double bond;

b) hydrogenation of a compound according to formula

O
RS—\\TC:
c? R
A\
N\ o
N
[CHZ‘}n—g/\j\/ (la)
2

wherein R! to R%, A and n are defined as in claim 1.

14.  Compounds according to any one of claims 1 to 12 for use as therapeutically active

substance.

15. Compounds according to any one of claims 1 to 12 for the preparation of

medicaments for the prophylaxis and/or therapy of diseases which are modulated by

PPARx and/or PPARY agonists.

16. A pharmaceutical composition comprising a compound in accordance with any one

of claims 1 to 12 and a therapeutically inert carrier.
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3Ca RIbR NNRICH n (la) A R2 wherein RL to
R4, A and n are defined as in claiml. 14. Conpounds

W@ewandi3ng to any one of clains 1 to 12' for usRCHEP2003/012814

therapeutically active 10 substance. 15. Conpounds
according to any one of claimsgd.to 12 for the
preparation of nedicanents for the prophyl axis and/or

ther 'B]%’IE_) rnﬁtéﬂﬁﬁlec%n\[ﬁlisﬁﬁn%rf @laﬂ‘H dylrated c%)ﬁprP RR Kerap eutically

and/ o agoni sts. 16. A pharnmaceuti cal
conpﬂ%?FY%ﬁnQEWﬁ#a§Wﬁ§”albﬁﬁbound in accordance with

any one 15 of claims 1 to 12 and a therapeutically

iner Th@plﬁdrhﬁ&eutié@ s8I ¢dorBEE tERRAA3S %ﬁé@ﬂﬁ the ﬁﬁase inhibitor
17. Thesﬁﬁarnaceutlcal conposition of claimi6 f

coonP§ﬂ a therapeutically effective anount pf_a
|i pase inhibitor. 18. The pharmaceutical conposition

89.COThE 1@ df@ coploithd {ecordifs & ahitdiR dfichase 1 kh i hirttﬁé }i)reparatlon of
is orlistat Iﬁg The use f a conpound accor

any OREIHReRS Sye Fegtgeppangpr W@%ﬁ]ﬁ@ﬁ@f Sspashs ‘dhlcg are modulated

medi I\ nt and/ or prophyl axi s of
dlsegggz %ﬁl areﬁﬁgéﬁﬁg?gd by PPARa and/ or PPARy

agoni sts. 20. Cbnpound according to any one of clains

20. OCQIZIPOM@ acoveding tcanyraed dcleondl tgl2, ovhea mradassredfccording to
cl ai %ﬁ %&% 1Jhe method for the treatment and/or

prop axl's o i Seases which are nodul at ed

21.  The method for the treatment and/or prophylaxis of diseases which are modulated
by PPARc and/or PPARy agonists which method comprises administering an

effective amount of a compound as defined in any one of claims 1 to 12.

22.  The method according to claim 21 which further comprises administration to the

human a therapeutically effective amount of a lipase inhibitor.
23.  The method according to claim 22, wherein the lipase inhibitor is orlistat.

24.  The method according to claim 22 or 23 for simultaneous, separate or sequential

administration.

25.  The use of a compound according to any one of claims 1 to 12 in the manufacture of
a medicament for the treatment and/or prophylaxis of diseases which are modulated
by PPAR« and/or PPARY agonists in a patient who is also receiving treatment with a

lipase inhibitor.
26. The use according to claim 25, wherein the lipase inhibitor is orlistat.

27.  The use and/or the method according to any one of claims 14 to 26, wherein the
disease is diabetes, non-insulin dependent diabetes mellitus, elevated blood pressure,
increased lipid and cholesterol levels, atherosclerotic diseases or metabolic

syndrome.

28. The use and/or the method of claim 27, wherein the disease is non-insulin

dependent diabetes mellitus.



by PPARa and/ or PPARy agoni sts which nethod conprises
adm ni stering an effective anmount of a conpound as
wa@ledosness7i n any one of clainms 1 to 12. 22. TherP@EEPmA3/012814
according to claim 21 which further conprises
adm ni stration to the human g4 herapeutically
effective anount of a |ipase inhibitor. 15 23. The
th Fol [ ; erein the |ipase
?%higﬁ%%féﬁga%r f%§g§&8%gk bg&"ﬂethod according to
claim 22 or 23 for sinultaneous, separate or
sequential adninistration. 25" The use of a conpound
according to any one of claims 1 to 12 in the
manuf acture of a nedicament for the treatnent and/or
prophyl axi s of di seases which are nodul ated 20 by
PPARa and/ or PPARy agonists in a patient who is al so
receiving treatnment with a lipase inhibitor. 26. The
use according to claim?25, wherein the |ipase
inhibitor is orlistat. 27. The use and/or the nethod
according to any one of clains 14 to 26, wherein the
di sease i s di abetes, non-insulin dependent diabetes
mellitus, elevated blood pressure, 25 increased |lipid
and chol esterol |evels, atherosclerotic diseases or
nmetabolic syndronme. 28. The use and/or the nethod of
claim 27, wherein the disease is non-insulin
dependent di abetes nellitus. WO 2004/ 048371
PCT/ EP2003/ 012814 - 45 29. The invention as
her ei nbef ore descri bed.



