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WO 2004/ 048371 PCT/ EP20031012814 Indolyl derivatives
The present invention is concerned with novel indolyl

WO Sealogsi ves useful as insulin sensitizers, pcr/Ep2003/612814

particularly PPAR activators. The invention is
concerned especially with conpounds of formula | R3
Cab CRA NHznR(lI) AR and pharnaceutically
acceptabl e salts and esters thereof, wherein R is
aryl or heteroaryl; Rz is hydrogen, alkyl or

cycloal kyl; R3 is alkoxy or all ooy substituted with
one to three hal ogen atons; R4 is hydrogen, alkyl or
cycloal kyl; Ais otygen or sul fur; WO 2004/ 048371
PCT/ EP2003f 012814 -2- nis 1, 2 or 3; and, wherein

t he bond bet ween Intiel y¢addrdnativess Ca and Cb is a
carbon carbon single or double bond. The conpounds of

~formula | and their pharmaceutically acceptable salts

and esters 5 are novel and have val uabl e
Thepraesliogintah ipionpentd eth nbheynaslfl defisutiven useful as insulin
sensithaE%,ngﬁrth | arly PPAR activators. Peroxisone

4 2GRS Recept or s (PPAR s) are nenbers
of the nuclear hornone receptor super famly, which
FheidvegaaglisavhtaratLelptddlysat mpruddact rsuiadgul at i ng
gene expression. Various subtypes thereof have been
identified %Bd cl-oned. These i nclude

RE-C*

C

O )
N\ R1
2 .
[CHEHh T 0
A

R

b

and pharmaceutically acceptable salts and esters thereof, wherein
R} is aryl or heteroaryl;
R*is hydrogen, atkyl or cycloalkyl;

R’ 15 alkoxy or alkoxy substituted with one to three halogen atoms;

" R*is hydrogen, alkyl or cycloalkyl;

A is oxygen or sulfur;
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G 10 PPARa, PPAR(3 (also known as PPARy), and PPARy.
There exist at least two major isoforns of PPARy.

WO '4}0§8£E>ARyI i s ubiquitously expressed in NO$ET/EP2003/612814

I ssues, the longer isoformPPARy2 is al nost
excl usively found in adi pocyt&- In contrast, PPARa is
predom nantly expressed in the liver, kidney and
heantis 1,PRAR;s nodul ate a variety of body responses
i ncludi ng glucose- and |ipid- honeostasis, cell

diff.erentjatio i nf |.ammat or £ b - 2ol

SSh eGP APTL el CGPIER B8 o s
dautdabbedt's ability to control glucose levels in blood

is inpaired, because he has partially lost the

abi lhty to re d _pr r Qal J ' '

o Dbt PP SR RITEE el R0L 0 logU B ct
aftaioviehaid have edalpelie phirndicalogicalpropedties. (They (RIiDDIR sensitizers,

wWhi ¢ fflicts. 80-90 % of all diabetic patients in
P&%&F@Pﬂ&%ﬁf%@ﬁk"?ﬁ%, 20 the Isles of Langerhans in the
pancreas still produce insulin. However, the target

or gans,. .. nainl condTVES [ t] :
xR GPHH T A St B aigh GEARRT resh 83 of he nudlar
hanmopheechpidy supsnrentyawbishisye igaoduastingied transcription factors regulating
g&?@%%s?ﬂo&%&%d%u LB hevet Bavebeed RS Hifidd anldtldrREEThese include
stage of di sease, ver,. | ng:ﬁl g@ sgcreti.on ge?]creases_
PRORC BPARRBHAake kapwips PPABSARE FRALRY. Theragitiat Gastigo maor

i§0@§1tmsT@@PP§{£\AAﬂ§g PPAIRYE isGdh GliTRly CidpREsed i RS Etissues, the longer

.sysndr.g ong .t he, conbrbiditie soci at e 1N

iihorma PEARY? Salkaty LG RO Eb FLPaTe T sl HaRrds
ﬂﬂ&’dhlﬁﬁin@ﬂﬁjr eipreseaitinttheliven) kidyesyfanddteannPRAR! s rfdubateravaiefy of body
at heroscl.erosis. Current, firs I f.eat f .
e A A SR R R
ré§pehnsanddexeliciasmlaridosmser, conpl i ance can be noderate
and as the di sease progresses, treatnent with

yPaglyGerts g dfjs%%g% Xﬁlt% 3 paHbHAMEIHY 8@ ool FRICDRTEIeD in blood is

h
becones necessary. A prom_si ng’ new ¢l aSs ,of drugs
itvasired sty hobes par il o SeschbENE 0 FSRBHLP PSR o the action of
if,l. i€ aer ajtslfétés (%D),gﬁt%ildlréfeuéa asad I%d’l\l_-'—ﬁli@lﬁlﬁi ﬂépﬁﬁﬂﬁit,diabetes
ere evertin .00 0 ri ceri,de .
g BTG e s o0 SB6FY QAP e on ASgigped countsie

meligsd
th e Wik I Qanfdian’s &6l tHerpRierais stillpredwgenailia. Howsedr) the taxget organs,

ERPHH TG LRE E AL RO! HO BN Od AT TerAeLogy ftho

JFARARyt eg ani shiesh gy dompersates by brodicingapmbyaologichlidyghveyels of

35 ;ha ' ' . £
TR R0 el A G e swon
RCPAER2O0 81 SitkEamto that FAbinagnefebdicr @adiovasAalpy dissiet syapgome-

Ritlong QYL EndrbBties 6kt Yrif AB2 1S BRI FoWktdRl¢ DO ATienals,
an . . : :
dyslipidernia, hypertension, endothelial dysfunction and inflammatory atherosclerosis.

Current first line treatment 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
Tevels 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 compotnds, however, sutfer
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15

they increase body wei ght in humans. Therefore, new,

wometyessand nore efficacious drugs for the treet/epmoso12s14

of NIDDM are urgently needed. Recent studies provide
evi dence that a coagom sm on” PPARct and PPARy woul d

result in co th enhanced t her apeuti.c
fi6n B e HFets PR b e Ry S FRea Smorith Goditree), and

t'@éy m@&a@fbddﬁi @\Teig&"t liﬁihmﬁaild Thereforg| iesQbeteraind more efficacious drugs

Rb g B FDLR s G Bt RO SRgR PR ayifence thata
cBagdmr@y oﬂé’[PAﬁomncﬂB@lB{Zx&oﬂ& 9&5)t)in cdingomadselitl eiiﬂmmmdjmerap eutic
p%aenttilgf R %ﬁ:ﬁg.{g i ?ﬁ&%@l@ i)&gﬁegf {:tgehat% uc%n%%’ aﬁ%}ﬂ{‘%n ghucose-

Amha webmel‘ axidriVehli ciublE}ldanldn l\ﬂetabel%% 4:291-296,
MiddbahRRhiY and feﬁﬁ?én@rsmogw ine the
PARy t [ vat | on

anti-glycemc effect of th the
Con e Hent FymbEradsel Eapueesnenton s h’me%%@aacémae fspown in the
aft, inAshER aﬁﬁﬁ;ﬁbihldlahh@ aanvgtem o@i:,mem(ﬂ@;&d Ppm? %ﬁ:?am&eously and
increase ove profile
VR G TRE R RO B AR e Bt e ol epsc et of PRARY
aciivatios twethothe adié-clydiddericeffect pleEﬁBD&cﬁMc@lo thsarqaeﬁﬂy, plasma
. ti fa
elyPore P i ot 2 RS R64 R0 e PE Sl Bpoglgfint FL
Chd@tgrotmg@mdét:smptmé ligideprefilspdo @ddmmnhmcb cempounds may also
1GRR Q.@ﬁ,e&oie@@fﬂp@é&éage PobE E}ésﬁige aﬁ&’ c c or jrciig atmﬁ*

con”pounds a nown | art.
atISTRFEIGFRS @Nﬁnlfa fapets gfithp 'eFZDshépawwﬂeorper @rm@#ﬂmﬁ
P?ﬂﬁb&hﬁad 'ytcfoﬁg'ﬂﬂi%'tth f arél b:8R2eie8 %0 hAS dnl &b Afdd\thera ‘tpELth potental
nen- | I in depengegﬁ{ﬁg bet es [litus, eleva
' -CWB% y knewr it thsizgt and  chol est er ol
| ev er.oscl eroti.c es o net aboj i
syn F m&@m&mﬁ%&&e damb &eﬁr%@%ﬁwphﬂm and/or

20

HeSReY ijélaﬁ’étesf ﬁﬁﬂiéhﬁﬂy Qogﬁﬁﬂm%%p&&éat Behbetdls InbIHels, elevated blood

C21ln- ~~
pressure, mcreasecg hPld and cholesterol levels, atherosclerotic diseases or metabolic

syndrome.

In a first aspect, there is provided compoundé of formula

e

RCa

O

Cb

}CH%&TR 0)
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5 wherein R is aryl or heteroaryl; R2 is hydrogen,

al kyl or cycloal kyl; R3 is dekexy or al koxy
substituted with one to three hal ogen atons; R4 is
hydr ogen, al kyl or cycloal kyl; 10 A is oxygen or
sulfur; .nis 1, 2 or 3; and, wherein the bond between
the ¥ar%Bh atons Ca and Cb is a carbon carbon single
or doubl e bond; and pharmaceutically acceptable salts
and gékaﬁgoihaf@ﬁﬁ&ln a second aspect, there is _
provi ded a process for the preparation of a conpound
as defi ned abov onprj sj,ng one of the follow ng

reac iﬁﬁ@gﬁﬁﬂﬁéﬁﬁf?{g% ﬂconpound according to
formula O\ ORRs Ca (;b R4 (8 NH- 3b in the

© pr esRhig elkoky & Alemyeubstitatdorith fig: thAhfee haldsan aRims;N X A

, (CH2)~ 2 R (3) wherein R to R4, Aand n are
deflﬂﬁgh%irolggn,%.{k?dé?cly’clo sl;hal ogen or CFBSGS, Ris

A s 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.

In a second aspect, there is provided a process for the preparation of a

compound as defined above comprising one of the following reactions

a) reaction of a compound according to formula ~

O
o
o

N @




al kyl, aryl or aral kyl and, wherein the bond between
the carbon atons Ca and Cb is a 5 carbon carbon
singl e or doubl e bond; by Bgdrogenation of a -conpound
accordlng to formrula OOR3 Caalb CR4 / NLCHz n f
R ((#)theRresthes ef ccRipamdRécoringio formuk def i ned
above. In a third aspect, there is provided a
pharmaceutical conposition conprising ,a conpound as
defined above and a therapeutically iffert carrier. In
a fourth aspect, there is provi deditfje use of a
conpound as defi ned above &pr th prgparatlons of

medi canents for the treatment™ prophyl axi s of
di seases which are nodul ated by ﬁP and/ or PPARy
agonists. - 3c In a fifth aspect, there is provided

the use of a conpound as defined above in the
manuf acture of a medi canent for tHd) treatnent and/or
prophyl axi s of di seases which are nodul ated by PPARa

an d/wheraﬁmgﬁoﬁpﬂlaﬁﬂﬁ dr@d@ﬁr&@tas Rt 9, X35 thé%en or CH3S 3, Ris

receivin rea nt Wi ase_ i nhi bitor
her s a&glt g tLF gpﬁﬁ bgtvicen Hee eaghon atoms Ca and C’isa

5 afonﬁﬂnnim@h@ﬁmnggmﬁa@ﬂggbgﬁaly acceptable salts and
esters per se and their use as therapeutically active
subst an rocess.for the manufacture of the said
conpounggiﬁﬂFﬁgﬂ??ﬁﬁﬁéﬁ%%PPQﬂ%%WﬁﬁﬁﬂﬁgQ&ﬂﬂandb
conposi tions, nedi canents conprising the said
conpounds, their @harpmceutically acceptable salts and
esters, the use of -said conpounds, esters and
salts for the prophyl axi s and/or therapy of illnesses,
especially in tRmr@reatnent and/ or ‘prophyl axi s of
di abet es, non-i nsullifn dependent di abetes nellitus,
el evated bl ood predgure, increased |lipid and
chol est er ol IeveIsI)atherﬂsclerotic di seases or

N R

wherein R' to R*, A and n are defined above,

In a third aspect, there is provided a pharmaceutical composition comprising
a compound as defined above and a therapeutically inert carrier.

In a fourth aspect, there is provided the use of a compound as defined above
for the preparations of medicaments for the treatment and/or prophylaxis of diseases

which are modulated by PPARa and/or PPARYy agonists.




nmet abol i ¢ syndrone and particularly for the

prophyl axi s and/ or therapy 3% non-insulin dependent
di abetes nellitus, and the use of the said conpounds,
salts and esters for the production of nedi canents

for the treatnment and/or prophylaxis of illnesses

espdepaifthyspect, thate i peavidediibe HaRIPLR CoMBRIKIA %M%ﬂn@# above in
théimah@ﬁaeﬁue ammeafewnbnt fdepRARhest aaiaﬁir%ﬁmlalxlstdﬁnseases

el evated bl ood pressure, increased lipid
whidhadre statutdted by PPARcadniéor PRARY agordstdirsa aatﬁmt @ho is also

nmet abol i ¢ syndrone. WO 2004/ 048371 PCT/EP2003/012814
recelvi ﬁé‘trégiﬁloeﬂf\%ﬁﬁgtllpgfeslﬁﬁb?& on the term"al kyl", alone

or in conbination, signifies a straight-chain or

br anched- chaln_alkr group with 1 to 8 carbhon atons,
pr efllipelesad hereigare "B?OUBQ%IHHHEHU’E hané iy gr oup

e3P e, 0 i 2
theap dadidalit @ tise srﬁsazmiﬁéses prifcess foratihg Inialﬂlfa;dhtalemf ﬂnﬁ:bald compounds,

. b he al.k net h th I,
A PR el by Rons bEA R o Pipie B 0RY
coﬂ.?ﬂhﬂdl@th eirtphars@emiticdlyeesptable salie aid esters) the lmpbﬁztﬂ:s sadd

compaendy BRGF FeASHIRR e %@M@%ﬂ%@?ﬁ@?ﬂ&% ey i

thé @ea%@i@u S drOpropBYlaKs bfﬁsb@espu@ﬁwunﬁmldepemmmabe@s mlhms,

RO AT T A T
éﬁlﬁ}h‘@)ﬁ Bﬂﬁ)élnd pﬁﬁid’ﬂﬂfdr}y@&ﬁtﬂl@ E@fmyﬂams and/or therap}‘f of non—msu]m

'”etbg;gt;neg@ e Obutﬁgw T e IR L eters for the
R o s *@rﬁwﬁmw@mﬂm
0ocC referably cyclopro
thefaemyr andéwom@pgylanﬁowﬁltﬂtﬁa@%ﬁnsuilw gﬂgﬁswenm
eleﬁite& Fﬁ)oﬁ ﬁ::c@ékcd ]%1(1 b My &RerbNevdl€ Exﬂler@écie%ﬁc diseases or
€ previously given significance, such
metdidhiogyndrémeet hoxy, n- propoxy, isopropoxy, n- butoxy
i sobut oxy, sec. butoxy and tert.butoxy, 2-
hydr oxyet hoxy, 2-nethoxyet hoxypr eferably nethoxy and
et hoxy and nost preferred nethoxy. The term"aryl"
al one or in conbination, signifies a phenyl or
napht hyl -group, preferably a phenyl group which
optionally carries one or nore substituents each 20
i ndependent | y- sel ected from hal ogen, trlfluoronethyl
am no, al kyl y~al koxy, al kyl carbonyl, cyano,
car banoyl , al koxycar banoyl, ai et hyl endi oxy, carboxy,
alkoxycarbonyl ‘
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am nocar bonyl, al kyani nocar bonyl,
di al kyl am nocar bonyl, hydroxy, alkyl substituted with

wo%}ﬁmggﬂhree hal ogen atons, nitro and the |i lgermpd&idnizsie

as phenyl, fluorophenyl, chlorophenyl met hoxyphenyl ,
! sopropoxyphenyl , met hyl phenyl4 - et hyl phenyl ,

i sopropyl phenyl, tert 25 butyl phenyl, phenyl
su bgtl thepreeenhidessripkipt thfdﬁ@ﬁire%ﬁﬁ@l alogs oy c%b@ﬁl%ﬁéalﬁes a
S%Lﬁr -4y B?Bmchecgk%mﬂg;&ﬁgmﬁq%ta éa%o%fiatws gprwepdmy a

groups, phe uted with two f
S‘amghlBOI kprhad}&d-dumqlkﬂlgt@@ Wiith b te ﬁ,@a@@m@ﬁ@namﬁ@arnculaﬂy preferred

aggr.o gﬁ ﬁ%%&ﬁ\}éﬁk&?% @%5@41% 1319 %uca{ﬂoi?aLng rEﬁ&EfﬁﬂeX bf straight-
chdnah# prrinchat €he saikyl grooprdse mthxdmtggh propfls QQPmPYJame isobutyl,

OI'!EZ - Cl*?ll ael 1skc¥mel%e$é‘eﬁ?%g%e ]g%}elgllélg%é ﬁslﬂrye 1?3%& Pb’ﬁ]se 0 Itﬁg isomeric

éna

ota’b;l, beéﬂ‘ablwnﬁhﬂamﬂleﬂgl gubmast r.pc@med msdtiyyldef i ned.

Preferred are benzyl benzyl substltut ed with

hyd h o

oL e AP, SR o R LSO i g i3 o
cRbBhRR2A0O 24D p%arablyaﬁydmlqﬂ emmmﬁm to6 carbbw A@nor Efamnples of Cs-C

t . -
AR S ok s T B RO B prsigbut, meth
cytlobutih ey:ﬁ@@:ammﬂannythalﬂrtytb)pgnwh pyclc]myy imegh@rydbkexyl. dimethyl-
m no grou

Cé'é?# L§¥ ‘flﬂlﬂsmep |aﬁ1dlc’é chc ’oﬁ’rfﬁgﬁa i’ﬁ cfﬂiy?ﬁlor cygoal Eyl
substituents or the two nitrogen substitutents 5

t ogdthedernh Galkaoxyl, aborrei ardn cmnbzha’aer,x, sﬁgmﬁam@mthpapf tthdﬁmula alkyl-

ety A o SepretiolSh BT tie ikt Hefioor
dﬂﬁﬁy{éﬂé@hg??@ms ruip;r?apdmtwbm#sﬁgum:?mm elmmyamdnat hnnbxy, 2~
l'g Gxyc %H@ ffr%%rgblpqna Jgfﬁ# mos?preferred

Iﬁgtgghﬂe or iodine and preferably fI uor| ne, chI ori ne
or bromne. Particularly preferred is fluorine or

o1 gt 8 el By o By iR G AT P g@x@oup,
Lﬁéfefd&l}ﬂ@ﬁbéd}agﬂo@@ vﬁ:h@ﬂb tic@ﬁ]ljt beried onporiedte sibeith@nrach

t | nbi nat
iadRtraleCis LA hangsr %%%%@Lyﬁﬁranw%ﬂgi =By gliwlgerbonyl
B0, RRrH¥BH 3, al @mﬁwﬂ Qﬂ&hﬁéﬂdl aﬁioﬁt?&rbolﬁl

_ %&nggfega%r rs E%aegl}ﬂ %eé%[ Jdmc?q %gglzﬁjﬁiéoxy, raﬁ(yl substituted with
| cﬁiéktétr}nteeh% Sa18R8, ﬁ&o%ﬂ%&]ﬂtebmh%%em@mdmwﬁh chlorophenyl,

Al Kyl , al koxy, C ang, halo (
meth%xyphenyl 1s>c/>prop)c/3}qrphenyl me&ylp%enyl ethylphenyl, isopropylphenyl, tert-

butylphenyl, phenyl substituted with triflucromethyl, phenyl substituted with two methyl
groups, phenyl substituted with two methoxy groups, f)henyl substituted with two fiuoro
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.
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“and/or trifluoronethyl. Preferred heteroaryl cycles

are pyridinyl or thiophen-2-yl optionaly substituted

woRopdesAr nore, preferably one or two substi tpgantr®003/012814

i ndependently selected from hal ogen, al kyl, all coxy,
cyano, hal oal kyl and trifluoromethyl. Particularly 20
preferredlsthlophenZyI ( The term :
' phaftesreant amiab! ysloaxccoe ot abhleingtibn, signifes e psintapy.tshegslary or
salts which refai agi.¢ LV
OZTGHP %nilefi ?ﬁt% 2 cﬁn ) ﬁne Egeco %ﬁﬁzﬁﬁﬂg Sroup

8 Aan ree ases" or free ac
cﬁﬂl}nngtﬂrxﬁlb}g iog afcloalkot subbtiment sl tha dzetsanyabizm grfiup cealyirsg two

Shay

) SRy LOSEARRE A 5o by LB e

tphabahformngantit, and ds/fer danplkeNIhrattylahiyo, ethylamino,

dr.o hIorl . and i,C aci ds h.as aceti
L e R L S s
p2¥itdHty ﬂﬁjﬂb, dinedtejlempeidd diehdamineei dbarSedainpémardamino.
furnaric acid, tartaric acid, citric acid, ben20|c

aci Ci nn agi,d, nmandel i.c anesul
2O U PG e IS, S0k o BELIRNSE LPRLS, bromine o
is dinie @yt ipgefacibly, fudkriae ehldrivy s @rdmatrdPdrtienladly peeferted is fluorine or
chﬂodltl on these salts maybe prepared form addition of

Mior gani ¢ base or an 30 organic base to the free
acid. Salts derived froman inorgani c base include,
but EeteRAl carbdriil fdné 6 intdaentsndt onrsigopfids alsesiCQ(M)- group.
l'ithium ammonium cal cium magnesium salts and the

[ik alts derjved fromor c basgs i ncl ude
ar 6 TS APEBE  H5G BT PO B R e SBE R T N and

tertiary am nes, substituted am nes i ncl udi ng
nat ur aftleterae &mtdrdmg" \AD 2044 6BBiAhti 6%, kighHRe d/idta83-40 10~

alEhina bl L TR, ChLC B Cs B0 AS) & d@hetero atoms
JEIEtMtmeJ ﬁiﬂ'cfgen, shiygdhurldanifag WHEfdlﬁhﬂﬁiIafﬁ p’teferred If desired, it can

iRl P aremora LR AR R LR, ool

dridfr tn-ﬂﬂl%r&ﬁ&ﬁﬂul*x@fe@fed hegF lazy‘lzleﬁzﬂﬁ pﬁl@lﬁylttﬁ tBi’o@ﬁ@rﬁ‘-tZ—yl
|nthec%]§rmof zwitterions. |cularly referred

ftEiby oae eBPED PES Y§3116]01‘ &5 Hﬁ@n’gfmdependenﬂy

sfeReHHdl @oxﬁ hilloerd, BEcylS b HT AR BaloalBg 250 WIS 0], Particulardy
formul a can al so be solvated, e. g. hydrated. The

B@W&i%ﬁ“@@ﬁn 30151 effected in the course of the
manuf acturing process or can take place e.g. as a

c Oﬂs’gﬂé@ﬁﬁe Hirnﬁ}i@ﬁi@f f té@tfb’l@ﬂﬁ@‘t ﬂﬁﬁ_\gs fé{th@d& shIfy whlaitl r¥tain the
an y rous conpound of for ydration erm
PRt ‘éemswﬂg@zém%r%%dr@aéﬁ% ch e i adich axe mot
BB QlPe! s@kiwisekih JRGHBR ThE 6:18 At MBEB8d 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, chiuﬁ, ammonitm, calcium, magnesiurm salts and the
like. Salts derived from organic bases include, but are not limited to saits of primary,

secondary, and tertiary amines, substituted amines including naturally occurring
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C "Pharmaceutically acceptable esters” neans that
conpounds of general fornmula (1) nay be derivatised

wo bo4fougaei i onal groups to provide derivatives woirgip@BRI2814

capabl e of conversion back to the parent conpounds in

vivo. Exanples of such conpourfids incl ude

physi ol ogi cally acceptable and netabolically labile
smumetﬂemmﬁ&tm’vlwmmatm@ysn:ﬁom&wgﬂmmy lsudstsasapropylamine,

e S b SR e e D

a:zguanallk—;ethyl];hpdudmgg papdqdme, gblymnye wbiky hnd delike- Tl dopdpound of
fo&wu?ﬁ (2n soo_ ﬁeng B tglsf # m{{?rﬁ ) %ar%gﬂgrlly ¥re‘ferred

pharpeicartidatly a&deyiablealalkg/df-cpmp@mads dsﬁfoﬂ:hkly [ agenitle asdilukalts.
esters. Additi onal ly, any physi ol ogi cal ly acceptabl e

1 THE e Bl S AP TR B e P vded piPasion con
baeﬁecmahalihec@frsmﬁiﬁumangfath&m pas@e orcanpaeplise efe. as a

| th
55l L o b s BBl A 50268084 f i
(I@jﬁdﬁmﬁdﬂ) dSheveiniphareacapedlyacabtabittel dlidigctudes plaeiolayically

S for exanple gastric and pancreatic
a‘quB%gfé‘Oﬁ’ﬁt?F exanple orlistat-and |ipstatin as

described in U S.: Patent No. 4,598,089 are potent
i nhr’ lﬂhdrﬁfac@fﬂchlly{h’tﬁ@ﬁablb b@&%‘&bbmszﬁatlcsmoﬁﬁ&wf@eneral formula (I)

t. of obj.al .origin, rl.istat
g S e thised R SHPOLEHABTOBHS B Pror %ﬁgﬁaﬁws R Gapadg of
cd)mlfaa:&i@ﬁ Baick tbHked ptﬁenta:ogimﬁdgﬁl B RPRAHH S 6AFHeR kympounds include
rred.to as |§¢Dnls ﬁ|ICIn are anal o%ues
phreigpre yeACoqpiAh cfél@%% © S5 GeBV R VeRiSHE
phfdaRdeBiy] eftefs %&hﬂfﬁ@nieglym edtarEBAd PRIt olRahgl cstess. Further
i nhi bj tors for, exanple described_in. Internati

. PreerEef P Bl exicalbrropg ol s asters areclin, é&’%ﬁ%’é@ﬁ%%ﬁﬂ@l amino-

111(2}; mono! BEALIRH- RN IEES, ﬁb&h%ﬁﬁé-@ﬁ(ﬁ(?? Y% 8Bdih - piperidino-

y have been subst.it ut ‘ed Wi th one of nore groups
g pinersins-alkyl ghdadperraoedhimd arplilesierti bi tor " al so
conpri ses pharnmaceutically acceptable salts of these

CONpQURhhally, Qﬁy Pﬁfsﬁﬁlcélbﬂﬁ‘%%cépm& ARG L «ﬁ*r%ﬁéﬂounds of general

refers to orl listat Tis a nown conpo

forse(D)f Smilere thomeibplicly Iabdlo enter.arhiet arstsaritlg ofpgducing the

%@@E&ﬂlﬁbme@ rﬁ?ﬁ’forlrhlﬁa éﬁ@ﬁ 8Rb, Mowithiode 9%%01‘&%&:‘1%&1110:1.
1, 1986 al so di'scl oses WO 2004? 048371

PCT/ EP2003/ 012814 -7 processes for naking orl;jst

and The ropdinas infibitog, Bfas wowmpndnwhich ero@eable of mhlbl’ml“ the
2ARR OBfHa8dsCfor Ef&ﬁ;{}?g%%é porisl ﬁﬁfgaﬁéhédsgﬁﬁor S4hid b&r(]:jlstat and

SU|tabIe harnace Fcal co 03|t|on are desc

lipgatip ﬁaﬁgr:@bt?drmllﬁﬁeﬁaﬁw N 4159PagLare PAEDE 1@&@1?%@5 lipgges. Lipstatin
10040912 %r&ﬂ@t M%@ﬁ%g%m, and ozlistat is the result of 2 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 W(99/34786 (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
saits of these cormpounds. 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
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Addi tional processes for the preparation of orlistat
are disclosed in European Patent 5 Applications

WO%M/M&?&' on Nos. 185,359, 189, 577, 443, 449, aR¢T/EP2003/012814

495. Olistat is preferably orally adm nistered
from60to 720 ng per day in-dfvided doses two to
three times per day. Preferred is wherein from 180 to

pzaeesm formeking pBists and .S Fetennifop@PO4p, which disdnuseappropriate
eglﬁgallcﬁm%ggﬁlgﬁss FEHEd slilﬂ:aﬁl %ﬂ?ﬁu@:& ggﬁ%@ééﬁs ae described

oses” two or, partic ree

fda@k&tﬂﬂielrsﬁmbqre@monalsPM@Pﬁbwo EH¥K 182 and &7@@0@%23

i ea@ﬁﬁ%r%égss%s fo?l & ar}ﬂéwp?ngég?t% ﬁ%ﬁsatos&fﬁ@%%&% Bifent
ApphichfiororPdbdicathmn Nos ﬂéfr,%iﬁ, W83, i1 7 460640, arohB240495t wo
hours of ingestion of a nmeal containing fat.

ot B S BB 0L AL P v o

tarrtb st anesd pt:o:la* Pmmfmmd\nhwhtram ﬁomtlmtrg%cang] I;aost preferably 360

histo and ;has obt | ned. .a
1y B525 T u R PR AR L Uil DR Ty A doces
ﬂwurtanpamnuladn\ﬂmt tiorea pexodaafl Tleonbyst tsippefarablyintvbesesqr overweight

t abl ets, coate I soft
ReRRut B BRT Eih A208) FestRBRe S St Friaid sy itis preferred that
thakipae ﬁﬁhlhhbldiie mmnh&m‘mcthﬂmﬂ)oha@meedmo doatsdf ingestion of a meal

t abl.ets,. dragee nd hard, gel at.i n ues e . s
B GR o RF Ly g diBntr S hp GRBRE: FF gioid sboveiti
efebietiGhat traaiterit bk adm&mtemm & hamanGthodad @rstrbhg Fanidy history of

ur f act tsbllke %{%{um a({¥g§ulfate Brij 96, or
%ﬁé‘éﬁ“@gﬁ g 18ass A 08 23 BHEGHSt ar ch
gl ycol ate, mai ze starch or derivatives thereof;
pol ymerGriistak eaprevacﬂmmd Qterll'ecﬂ:’fodﬁkﬁﬂMSdﬁ Iaenbvlehﬁbﬁal osdl eamfp@smons, such

or its, salts, a e.li-ke. Suitable.carriers far

Soepleeronshi Esalp)%rﬂ@eé soft glatiy ranSYiasSTEISIGR QR FUiReRsions.
Brlah$plessbe@Sierd which c&EHE nse@lfidrdatieg, doated ltzﬂ)I&@J Aredées ﬁmﬂhard gelatin

the lik Mor eover, the phar t.i.cal par at i
@RileHe CFPSE;Pé}éf’é ﬂ}%?ﬁ@aigﬂg Cl‘g) l&ﬁlqut& fgnanmto maltodextrm,

SRk filzekd %@&@ﬁﬁ&m&@&h@%@@@ﬂ% BAe; bf Yiveeh 80; disintegrants

agent o g‘.agggﬁic g}%%ezgts’?aéqh Q;ﬂi:;l:vgté’slre? agent ?yrgers like povidone,
&Bsep%%mo%e, ! fress, ackiORtitsRglts Adant Bka %@we cpHeBbAfot Soft gelatin
They can al so contain_still ot her t herapeuti cal Ig

PRFUSATE To5 HIEIPAh Feetablg st Wires) talki Smé-splig/and liquid polyols and the
RENNERESRE | e ﬁ%ﬁa@aﬁﬁﬂ%@aﬂumskag BSAME JroverdifsbeRBy

be pr epar ed any met hods known in the phar nmaceut i cal

golybili mr%ﬁ@b%mg ST st ER g 326nts I IAIT R SARE Bt aRNCE TR THRSentS,
%ﬂoﬁﬂg %&"ﬂ'&v%hhg EU&RQE‘ﬁts'f&\t m&%ﬁc?%sﬁ@ thRrs, coating

respec?lve ferred are

satseodpotintdans. Twman aisp ¢ qﬁﬂrqﬁméhnramucw valuable
ABEERLADK B HALltobNSEPOImRRAA SUbALLYed MRS AR M 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 saits

thereof, particularly the compounds of formula I.

Further pre%erred are compounds according to formula I, wherein R is phenyl or

phenyl substituted with one to three substituents independently selected from alkoxy,




. Further preferred are conmpounds according to formula
, Wherein R is phenyl or phenyl substituted with
wo 9%/ 0kdd7} hree substituents independently sele
WO ZKoxy WO 2004/ 048371 PCT/ EP2003/ 012814 %?&I’f‘[&mm“
hal ogen and al kyl substitutedgw th one to three
halogen atons. Particularly preferred are those

RAsHRA 2@l llyDiubetititdd uﬁm@hetmﬁe HakogPh @ftiths. PartRRRy preferred

bstltuted substituents
arf 55%@9&111%? %%P eléﬁ ‘r]r ;B l%‘tBS?gﬁnYlaqulellfé}b%éﬁdéﬁ@‘ oDe Or
v dBktiRURR ihde Eﬁ&nﬂ?s&l@c’c@@ ErobalkdXy S81y1, "jﬂa@(%%ﬂ a%HQ.!Iﬁrl substitated
Very referre are the conpounds of fornuia I, whérein
it opg tpHaesMalogegidfRafhoxyphenyl , i sopropyl - phenyl
quoro phenyl chl or o- phenyl nethyl phenyl ,

5 ti iVéﬂ}*%@fﬁﬁ&&‘ﬂeﬂ%@@dﬁiﬁ:@uﬂ@tdﬂ&hﬁﬂé@%eﬁﬂﬁﬂyis PRenyl
. |sopropoxy phenyl . Anot her preferre embodi ment_ of _t

digpetiaesyph ?fﬁ@séwféﬁ’iﬁ’lﬁ’#’énﬂh%u%f@rﬁﬁﬁﬂo@l@f? phe@rhmeéhsr1~phenﬂ
icularly
T B R B Bl PR PR
hydrogen or methyl. Very preferred are those

prefepged cmmhodmpentof il prpsent inversion w¢ dhe empguads of
fo'i: maqorrﬁeremﬂﬁ- i@ﬁlrar G Bl fethyl SREHE PRI PIEEROX KreQhose

oXy. Parti preferred I's ethox ot her
10 C%ﬂ@@dﬁe‘dhﬁslpé:’ctls bdrogrn grrmetby Vrrﬁ@erft:ﬂr@%martboqewempoundsa
Wﬁ fornula I, 15 wherein R4 is hydrogen.
urt er pre rred are those conmpounds of fornula I,
wherein the bond between the_ carbon atons, Ca and Cb

i s Alse arefemedare Borcomeribings bfeamulp ewhereion g mpthdwnes ethoxy.
lala OOXCRIb R4 N CHzZ, \
P&%E?%ﬁ§bbﬁg&agﬁgghgye?n % to R4, A and n are defined

as before. WO 2004/ 048371 PCT/ EP2003/ 012814
Another preferred aspect of the present invention are the compounds of formula I,

15 wherein R* is hydrogen.

Further preferred are those compounds of formula I, wherein the bond between the
carbon atoms C* and C is a carbon carbon double bond. These compounds have the

following formula Ja

N R
}CHﬂn—g\j/ (1a)
R? :

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




9 Particularly preferred are those conpounds of

formula I, wherein the bond between the carbon atons
cwdRodh@sqd i s a carbon carbon single bond. Thq@f}Epzoog‘fg]zgl;t

conpounds have the followng formulalb O R3 Cab C

Ra NRCHd (I b) 2 R 5wher-édn R to R4, A and n are

defined as before. Preferred are conpounds_of formul a

|, Pagtceladlypreferitdare tRoseRanipoanfiast fprmmlefiewhedinghebond between

thos conpouynds, erein n is 1 .or, 3. FEukther _
bt aEry SRaErs seerhphetn uB8Ropd) FG corgpqunds have the

fﬂl@ﬂngf@ﬁﬁﬂiﬂﬂ are the conpounds of formula |, wherein
- Alis sulfur. Particularly 10 preferred corrpounds of

formula | are those, wherein A is oxygen. The

compounds of f ® | can contain several

asymmetric.centres and can be present in the form of

optically pur %r@ntl oners, mxtures of enantioners

such as, for | e racemates, optically pure

di ast er eoi sorrers m xtures of diastereoi somer S,

di ast er eoi someri ccbr acemef es or m xt ures of

di ast er eoi soneri c{ racendtes. The optically 15 active

forms can be ob 'ed {or exanple by resolution of the

racemates, by as Bt rN¢  synthesis or asymetric

chr omat ogr aphy | ography with a chiral adsorbens

or eluant). The™~erm

NasymTet ric carbon atonf nmeans a
carbon atomw th four i

fferentN i tuents.
According to the Cahn-I - Convent i ap) t he

asymmetric carbon. 20 ,Apf the "R'" or "S"
configuration. Preferred are clHiral conpounds of
formula (1c), R

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

is 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.

Preferred are chiral compounds of formula (Ic), -




WO 2004/ 048371 PCTI EP2003/012814 -10- 0 0 RC Cbh R4
NNR Hnl (ic) AR2 wherein R to R4, A and n are
Lned.as before and the asymetric carbon @@y@
Wogﬁgmtqﬁ%ll? configuration. Particularly preferre gggosdmizsm
chiral compounds of fornula ¢(Lf)> 0 Ran"Ca Cb 4 R N
NRI CHZ n (1d) 2 R wherein R to R4, A and n are
defi ned as bef ope a the asymmetric carbon atomCa is

of the S conflg on. Exanples of preferred
conpounds of fgq Qa (1) are rac-3-11-
[ 2- (3, 5-di net i?dxprhenyI ) - 5- et hyl - oxazol - 4-ylnet hyl ]

-1H i ndol - 4-yl }-2‘ 10 et hoxy- propionic acid;
_rac-2-et hoxy- 3-{

1-[2-(4- |sopropyICphenyh} 5- net hyl - oxazol - 4-yl net hyI]
1H i ndol - 4-y1}- pgopiom c acid,

wherein R} to R%, A and n are defined as before and the asymmetric carbon atom C*isof

the R configuration.

Particularly preferred are chiral compounds of formula (1d),

N:
\ \Y (ld)

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

the S configuration.

Fxamples of preferred compounds of formula (I) are

rac-3-{1-[2-(3,5-dimethoxy-phenyl)-5-methyl-oxazol-4-yimethyl] -1 H-indol-4-yi}-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;




.

WD 2004/ 048371 PCT/ EP2003/ 012814 -11
rac-2-et hoxy-3-{1-{3-(5-nethyl - 2- phenyl - oxazol - 4-yl.) - p
aci d;

. -1H i ndol - 4-
wopiikiart | 099! (1 Yo eron ESI " 2- pheny! - oxaz CHERHER1S
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thyl]-1Hi ndol -4-yl}-propioni 01 acid; 5
rac- 2- et hoxy- 3-[ 1- (5- net hyl - ]henyl oxazol - 4-yl net hyl
-ryl L 4t s M 3ot a0 -propioni

S S G %%‘Bﬁid"*%‘% R P iyl 0 -propionic
&C%ﬂ-fl-l ndol - 4- yI} propionic acid; rac-3-{ 1-
[ 2- (2- chl or o- phenyl ) - 5- net hyl - oxazol 4-yl met hyl ]
raﬂ-—lﬂ- bthER)-341 YR }(5nehiox YheR A ARb MY RetteH ] - '_ﬂf@-mdol 4—y1}—prop10mc

- 2- et hoxy-3-[1-(5-neth),|-2-o-tolyl-oxazol -
agﬂ -1Hindol -4-yl]-propionic acid; rac-3-{ 1-
[ 2- (3-chl oro- phenyl ) -5-net hyl - oxazol 4-ylmethyl]-1H1in
mmz-&hyk)}-aé{1dﬁhned:iuyl—bphpi}ﬂrmbcezoédi-;dmeﬂﬂt)-H—I&h&mb@yﬁ-p{mpmnic acid; -
1-[5-nethyl - 2- (4-trifluoronethyl - phenyl) - oxazol - 4-yl nme

C 1

e Bt s PR e PRt i) 28 e ot
yepaestidia- yl met hyl - 1H i ndol - 4-yl }- propi oni ¢ _aci d;
rac- 2- et hoxy-3-{ 1-
Ja@—‘ﬁ@{ll“{ gpmsﬂwmﬁwﬁm@lr&w&mml - fEyhagt Lyt Jo-dehoxy-
H i ndQ yl }-propionic acid and
Rrﬁelcﬁn%‘l"cﬁ%xy 3-[1-[2- (4-i sopropyl -phen)rl)-thiazol -4-y
| met hyl ]-1Hindol -4-yl}-propionic 20 acid. Exanples
mﬁ-zaauh?mm{a¢(l5mahﬁﬁ:ebrteﬁrlm&mb@qﬂhﬁeﬂfyl)fmmﬂlca-zl(-ﬁ] -padsionic acid;
rac-3 1-

0 I
e L e R B RS 1L ol ey
prapignierdidxy- 3- { 1- [ 3- (5- met hyl - 2- phenyl - oxazol - 4-yl ) - p
ropyl]-1Hindol -4-yl}-propionic 25 acid and

-faasz@ﬂ]%icﬁ@m [8- Lﬁetﬂlﬁ -2~ (4 trlﬂuoromsethr};ePhenyl) -0xazol- 4-2'1]116%! -1H-indol-

2-(4-f|uoro: 3-nethyl -phenyl)

hyl’-‘oxazol -
IYﬁ}‘PqOPIloni‘ -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
Tac-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-yl}-2-
ethoxy-propionic acid;

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

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




WD 2004/ 048371 PCT/ EP20031012814 -12 Processes for

t he manuf acture of conpounds of fornula | are an

ohj f the invention. The substituents a Walel
WO@@%&%&% he foll ow ng description of the pro%@@@ogﬁ&lmm

have the significance given_gbqve unless indicated to

the contrary. 5 Conpounds of general formula (1),

WherEeheksfs fdrdhEmatufibthrd ofRnsRfnn sﬂfo@ﬁm?ﬁf AL6n %Bﬁ:rﬁ?f the

.prepared according to Schene 1: Schene
IEENRONROOCYPPH3+ € + HR3 N H 1 (2) o R = al kyI,
aryl or aralkyl, preferably ethyl RL N=4 X = hal ogen,

CH3®R s?ﬂas’u)tlye%ts {@Hnd)ceRRsed@ &i’e)fomv%cgﬁuoﬁ of B2 fPacdses have
tﬁe mgm%cance given a§OVE u.nles)s m%léagazt)o tée contrary.

5 Compounds of general formula (I), wherein R! to R%, A and n are defined as before can be

prepared according to Scheme It

Scheme |
. | RS COOR
CHO g | -
ROOC.__PPh.+ Cl-
N, N \
N R® -
H N
H
(1) ()
R = alkyl, aryl or aralkyl,
preferably ethyl
Hi
N=
X = halogen, CH;SO, X\ /R\(A
(CH), ),
R
(3)
\ O
COOH R I OH
g? e gt
N _: N
- i 1
N Ny P AN Nep
(on)n—%\/ A (CHz)n—%/ A
R R

{ib) (la)

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




10

15

R2 R2 (Ib) (la) 4-Fornyl-indoles (1) can be reacted
wth a Wttig salt (Bach, Karen K.; El-Seedi, Hesham

e Henrik M: Ni el sen, Hel ene B:
W(F%W"d&?z]sell, Kurt B. G Tetrahedron 10 (199215(55512611;]1003/012814

50(25), 7543-56) such as
(1, 2-di et hoxy- 2- oxoet hyl ) - trlpﬁenyl phosphoni um

seteAte b eomansl. gy rasbans s SRR 0
pedskndei afe biase M6 E&@Mbﬁﬂ%ﬁdnam tERP206yDaRidne, pzﬁerably between

| v ke |so a Ioroneth
o e AT BFS PR Gt sl e PUGR S o RS (P Bpadlor 2
isimeds. base I|ke potaSS|un1carbonate or tetranethyl
guani di ne, preferably between O0C and the refl ux

AR 6 vih B T8 ) s bher i p SRR R

hebRyIeed roRte (8 YheqaBsehee GfadarPlikesbeihn hycﬁ'ﬁsadr\l:@mftssmnkimt—

e R R BT ] TP e ATy P et 1 BB f e

. e@t@i ARRfof) ety wBRiTieMRMyafdii & if @lsblveeidileydioxane preferable

dr Ol 3‘5@?{99%&2@?%? atguelé%gﬁ%ﬁ\f%&k Eﬁg%abl%%%ggm%cydes (3)

cl@ﬁb%@damqali@nmﬂhm LEDREIAbétien PPC ehd a@ P eIryferablyest 22 °C;

al kylation with the ocC cles 3) 1 n. he

ROEShEFICHEHOR, 6 SREFT- YDA OHS SEBER0I%6 4Ha: Blpegred end the
Larabim) @inl?@ol:@mneélﬂja%ﬁ%téﬂ}%%@ed@l@@dltl ons, in situ

hydrolysis ' to the corresponding acid is observed and

the _acrylic aC|d (Ia) c be obt |ne a ong ste

rtdrel ng@atlaw ile) witkp OB ihigHo |1%)‘3° ipthike methanol,

éﬂ@iﬂo@%&ﬂ&z@&eﬂbﬁ{e% irahPdoPue Bt Saiktik® hBLHRARALS to the indole

et hanol , di chl oromethane or tetrahydrofuran or

]ﬁ?ﬂpaﬂé§ﬂkﬁ5?eof | eads to the indole 15 propionic

acids (Ib). Alternatively, conpounds of genera

formula (I b), wherein R to Ito, A and n are defined

as before can be prepared according to Schene II WO

2004/ 048371 PCT/ EP2003/ Q1281 Sch COOR
Adtyopatively, compounds of general formula (Ib} Wher %\ to hl A andnare deﬁned as

before can be prepared according to Scheme IT:




R4 R4 R H2Pd/CN3N HH (2) (4 RN~ R= )
al kyl, aryl or aral kyl, X~ preferably ethyl ~(CHZ)nl '
en, CH3SO3 COOH COOR R3 R4 R3 R4 ( ‘

W%’%Q% RZRZt 2 (I1b) (5 The alter it Rl ossa

preparation of (lb) according {p_Schene II,

preferentially be used when R3 and R4 are fixed and

R g A wll be varied, follows the sane type of

reactirons as 5 described in Schene |I. As alternative

to the procedures described in Schenes |I and 11,

conpounds of general fornula (Ib), particularly

conpen erein R3 is varied, can be prepargdn
accoreia d‘g"% Schenme 111: WD 20041048371 éSOR
PCT/ EP2003/ 812814 -15- Schene 11l COOK 4
a H2/PA/C ¢
N
H
(@) @
R‘l
N=
: A
R = alkyl, aryl or aralkyi, . X\(CH )\ (
preferably ethyl g2

3) l
X = halogen, CH,80,

(ib) . ®)

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

described in Scheme 1.

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:




al / I/ + NNN HProt. R=alkyl Prot. (1) (6)
(7) COORR4 R NH (4 R N X =hal ogen, CH3S® X~ A
, R(3) yOOHOORI| R3 RaR3 a Rréﬁ
W‘ﬁﬁ%&“ﬁf@ (CH2) (CH2)~~ R2 R2 (1b) (5) For Depholionsis
i ndol es (6) carrying a suitablg protective function
(Prot.) at the indole nitrogen group, e.g. a

2-t§i net si l anyl - et hoxynet hyl (SEM -group- or a
B

benZ% onyl group WD 2004/ 048371 PCT/ EP2003/ 012814
- -16 COOR
i O _ _0 . OH
. ~ R | Rt _ 5? "
| : onoc\l
8 - \ _.____.,. O \ + ' RS \
N N N,
A Prot. R =alkyl Prot.
(1) , (6) 7)
COOR
(( R® r*
A\
N\
H
. (4)
N
X=halogen, CH,80, X "
3. 3 (CHz)n \
R
(3)
Y
. O.__OH 0. _OR
=& Rt R® R
A\ - | N
N U N R
\ o N \ N’
(cHz)rg\/:A (CHZ)T%/A
R R
(ib) ' (5)

Formyl indoles (-6) carrying 2 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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can react with enol ates of al koxy-acetic acid esters
(preferably prepared at -78 Cin a solvent like

drofuran with a base like lithium
wotH @Ry

dpyl ani de) at |ow tenperature to gi v Gi/HA003/012814
compounds (7) as mxtures of diastereoneric racenates.
Compounds (7) can be transf odfed into indol e _
propi onj ¢ aci ds by different synthetic routes
e FreAdivg eBplatss Pﬁ@«p AcEEs p9e Eﬁ?rézbretﬁgééypxepa%?d at-78°Cina

sQOBEEME etk {1RAY fufhnOkiEh 4 Bad HiRE hﬂﬁuxhqﬁii%lgf E? 19L-8&d) la¥ Rrw temperature
functjon than, the followng two ste ocedure is

toewt aidabrympawrs (7) asanirranel Brstapomen eracomates. CoaRpRUTRAS (7) can
b\é‘ﬁaﬂsf@?xﬁ@d EIRB 'ﬁ?&ﬁ@iﬁhl Ipiﬁi‘ﬁ@azﬁ@sd(éf) B Qlfﬁ?én\f‘:s‘f% J:ﬁckl%utes depending on

enzene prerera r eact n wt

ﬂnfa@w@sffnmmwprmﬁﬁ@ eTgEnesBHOmIR bmpgﬁ mﬂdtaaw*eiﬂlpspg@tecﬂve function, -

L

tesEMnt griduperp goluenessiéeniascid inle B@l\fw@kebt:mmee pmﬁ@;@blﬁ At reflu; if)

r&{&ﬁ n VJl e?%%{a%sﬁ]e%] ?19111{21{11 or%:a{t Ll St{i F%{aﬁe&ﬁs @elﬁ%&r 8P l:lé{uble bond
asd Irerrecwe fhielpeotdcttsie fonaiont Ifar?etnmcthjrlaimﬂ b@loxyma:hvﬂe(ﬁEM) group is

1;Lls%<_}[ 38 @%? gn%'c gcln% %%'tn?%%n 0,2 Fého%yﬁ\gef s(fep a%xi%ggc{ugr e p?'é:ferably

rofuran pre
wstd Vet edneempeh atemhx@emdfogyl/céﬂmrhrk in m$ahun1dﬂe@ﬂ1<dé¢mmethanc

f?] s gl%grd%%a%%teﬂ% ﬁﬂii”ﬁ%s 1 %f%?zagbcgr}a 5, ? ﬁuq_%o-@g ’(1 3 53 in a solvent

11ﬂm ttétmﬂnydmfarano;haiembhrl atelevated tﬂnmm‘mfa ﬂsgx&tthaumdammted ester

S i P%l{i%%g : eg{)fe%g\‘s%ﬁ S {spﬁ:fgysgﬁt%%d&f; us! gg’& Hiﬁ:\ ;él??ugle bond with
pallediugh of dtatacal b planmiid etharfol; uﬁ)r sa@en{ﬁam@obﬂme edter

e TR bR B et S b Betthy e fenciioifhe. & tera-
Uuﬁylhﬂ{cﬁﬁt%ffﬁﬁ)n‘ﬂe (meslativhen fe@x&gﬁdroﬁﬁhmﬁﬁl’h heft Had 80

e-esterification usin met hyl i_odi
dé@afha( 6%% BEPIESRPHD o RO R Wf?%?%&ml’&ame range
bERSech 5BES LIAMBALeCOR) @fes@ﬁﬁﬁéﬁdﬁhdﬁ; A ﬁlﬁiﬁﬂi yB&li@f, sodium hydrogen

conpounds E}%%r‘lm %@Wm g wwffog%ﬁ%%[ﬁ%gégﬂ%’ggﬁléﬁ%ﬁmo ester

c‘bﬁ?ﬂﬂmﬁ@s %%’%MS&%M"’L h&@%c&&leﬁ@? %E@&Hse@féﬁt éa?omﬁcatlon to

Honochiral acids (Ib) can be prepared by preparation
compsynie de) Ethee %Perffﬁmeéa%ﬁ pytlingd in sdhstpes htwd Hedi at es

(e. g. by enzymatic resolution of the racem c esters

Héholsitddcids Pﬂ) céh bedRepdrB@BEprphRtibe P byﬁ&nﬁghﬂa d2@iphigally

esterified after separation and f urt het

epirighedt B HRAOEHeSSr- % DEFZFRAFE ApsPYitinn oé terraemsiir eHpisy4) using e 8. 2

E:Esle Chedesestehsd eé])na lefEQH QDI b BdplaYatiW) Gn® FurRE bGakfb¥nation of
r|ched aci ds . Alternatlvly racemc or

sopk petasaly Pert td e5jere b ipe opbisallvaiuae of prtirally enriched
ABi(Ih) aﬂﬁéﬁQQ@ﬁ}h ?é/ceﬂﬁ‘é cﬁ]ﬁpé’i‘ﬁllchEH 108 @b can%é%gpa@&ed into

separatlon of e antlpo es Via _diastereonerjc salts

thyir enyipedss by Zeathasts kAP YA ippieischabiap a8 @?}@Iﬁiﬁq@s‘-h%@ﬁwoéés via
Bast@eotBlic Mits ng?)cr}%talhzatlon 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: 1) by treatment with copper (I)




e

30 phenyl -ethyl am ne, (R) or :
(S) -1 -napht hal en-1-yl -et hyl am ne, brucine, quinine or
qui ni dine or by separation of the anti podes by

W@ pWgi0#83¢1 chr omat ogr aphi ¢ nmet hods usi ng ei t he®CA/EP2003/012814

10

chiral adsorbens or a chiral eluent. 4-Fornyl-indoles

(1) are known or can be synthedlized by methods known

inthe art, e.g. 35 fromthe correspondl ng 4- br ono-

oenitd indpioivhe btempieyates beterenah “Gand 2 Bbjip ompaye Jiebigs Ann.

/ 3 /
Gt R el T IRt Aan ol B B e it sodiom
hpmphasghite i rgseymckel pﬁlﬁ@nblyi@ 2 BixtheOof9ayr, hottcawelhnd pyridine

%%}Sr Hs ]Ii?g?aél%fgl h%gqigtrr eﬁig’-gpr%gr ef g: ggﬁ;&:[%&gign%ﬁmehca

Q‘hlmah G,*Icta (a@&&)lil Bﬁilﬁeﬁ@ﬁhom)bjdtrmea‘l oftthepexrredponémg 4-bromo- or

ran n room.t epperature a ‘
St VRRD R Pl B b el e RS A R Pl giogen
W’ﬂ‘i et apilkylOAhibhereaght espesblutylitiinin, da sclvent ke tetrahydrofuran

BFSaa et (nielPBRE Y SEE P dera -GN Tegte o Nptorm-

pipedidinel |ithiumreagent, e.g. n-butyl lithium in a

solvent |ike,tetrahydrofuran preferably at -78 C

followed by treatnent with NN-di nethylformam de or

A-Brormmoylor 4p1|oﬁe+1mctblfsewh1tﬁ cdn Bptinmallyearrs aipodtectivedohesyn at the indole

%&g@ﬁ%ﬁqm, h“?@l\é} lg% c a&éé{m@ae@fzgé %\E\%’x‘eﬁl%d@ Rﬁc‘}%ﬁ ARt possible
sythéses pebrdpo-metdhiods- m&@lmamerdesdmé)eém Chegroistiyhd Buropean Journal
%é/d@ WO 2634 ﬁmks 23005 TefaKedrod ge&{.lgi 8io%§) @g@ degsdsbed

3try- A European Jour na
2034- 2046 and in Tetrahedron Letters (2001) 42(6)
983-985. 15 Starting conpounds of formula (3), wherein
A is oxygen and nis 1 or 2 can be obtained e.g.

15 PCT/ E%E&EE%&@%H B (SWH&Qﬂ&ﬁ&%ﬂen and n 1s 1 or 2 can be obtained

g.c814 -18- Schenme |V R + Na N

FSCAHROTROS forScheme IV,




ORz (1 a) (2a) (3a) b R~-NI \Nc N ORz E
R~7 (5a) ORz (4a) dC+0e NOH HRORzO02 R
. Al dehydes (la) are commercially avail
Wé%@r}@gé‘é}%i bed in the literature. They are coﬁgg‘g@g@ml%“
wi t h di ket o- nonoxi nes- ( 2a) acgglédi ng to literature
precedence (Goto, Y.; 5 YamazaPd.; M; Hamana, M;
Chem Phar.m (1971), 19, 2050) in the presence of a
st rongggb?@,%%yypi cally HC1l, in a polar solvent like
AcCH to yield the oxazol e-N-oxides (3a) (step a).
Subsequent treatnent with POC13 in dichloronethane
under reflux provides the corresponding prinary
chlorides (4a) (Goto, Y.; Yamazaki, M; Hamana, M;
Chem Pharm Bull (1971), 19, 2050, step b). These
internmedi ates are eiftlder used as such, transforned-WO
2004/ 048371 PCT/ EP2003 814 -19 actording to )
est adfTsRed nethbds into dhe ,correspondi ng al coho r
activatedH al cohols lik Yl ates or tosyl ath | _
into the brom des or iodides, or finally further QO R2
el abor at g via SN2-reaction with NaCN to give, via
nitrils (? %) (step c), -exkd)st i ve hydrol ysis (st e{@a)d)
and reduction (sStep-e), e. g. with borane in
tetrahydrofuran, the 5 building blocks (7a). Finally,
the al cohols (7a) can be converted into conpounds of

b

R
 (5a) 07 ~R?
(4a)

N
: 0 2 - R——{'I

N 0 e N OH
R—( ﬂH — R f
O R? O 2
 (6a) (73)

Aldehydes (1a) are cornmercially available and described in the literature. They are
condensed with diketo-monoximes (2a) according to literature precedence (Goto, Y;
Yamazaki; M.; Hamana, M.; Chem Pharm Bull (1971), 19, 2050) in the presence of a
strong acid, typically HHCl, in a polar solvent like AcOH to yield the oxazole-N-oxides (32)
(step a). Subsequent treatment with POCI; in dichloromethane under reflix provides the
corresponding primeary chlorides (4a) (Goto, Y.; Yamazaki, M.; Hamana, M.; Chem Pharm
Bull (1971), 19, 2050, step b). These intermediates are either used as such, transformed -




formula (3) e.g by treatnent with nethanesul f onyl
chloride in dichloronethane in the presence of a base

wdﬁdogmxg@lyﬁt hyl ami ne preferably in a tenperaturg f/ipﬂ)ﬁs/ousu
between -20 C and roomtenperature or by reac?

with carbon tetrachl ori de or -cgfbon tetrabrom de and
tri phenyl phosphine in solvents |ike tetrahydrofuran
foretiergidlwell a3tadlit I&ﬂ‘@ﬁ&‘thcbdsrlﬁtdthﬁ gerra@ohdin?ammb @factivated

%ﬂ% l?(tglﬁ:rl%e fape%i oxt g]a es o {;rp S at ey 6?4‘}91?5 o% %?aﬂggurther
ghabiohatnd sial &N@ﬂat@sm vath Ha@bfets gme, ha ortnl:be(§ a) (step c), exhaustive
PR (K ) andediied “5‘% i P lonBhe inetrbydrofivan, the

5 Tpvlding bpeks (5@)e Barln thﬁr hqlﬁe(k eandwronat iatqlcl:ompounds of
-fﬁﬁhﬁfa‘@)" ¥ g b YR ATHSSm é‘:ﬂgnéuﬁoréfg’ cﬂl‘oﬁ'&le 2 BREBLANBDES: in the
descri fe 11% E%‘Y%Tg or g .

Rrow063 otk af?} of. ine Pr@;ff—'ra b’lﬁg t%ﬁﬁ@'ﬁﬁ@ gange between —20 °C and
rﬁ)gfrfmé hipefadhre ST I@d(ﬂgﬁ\“}lﬂl @mﬂh tradHllodd & c%;&‘ocgﬂt/egﬁ%rg%de and
obt ai cor C V:
Behreltnsshtiein tH Rt i ety o+ gpr e range

10 Riwee@ I@om@ﬂ-pe@tu(e]ah)i thteflud emRrdArfSOEthe sdlve@@thus(ydding
c,[on{p%%dg of 1Bt &) R miethalesuls na@es, gﬂorﬁes orl%rormdes, 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-
15  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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(6b) (6b) OH N Acyl-glycine esters (1b) are either

comercially avail abl e, known, or can be prepared by

st andard operations of N-acylation. Mpno-allylated
WREUADRTR) can easily be obtained by 5 doubl ePCI/EP2003/012814

deprotonation of (Ib) with a strong, non-nucl eophilic

base |ike LiHWDS in an aprotic28clvent |ike THF,

typi cg,l‘LyAat -78 C, followed by treatnment with allyl

br oni @#6NE@E ¥r oduce sel ectively the C al kyl at ed

products (2b) (step a). Standard hydrol ysis generates

i nter nedicpt e acids (3b) (step b), which are then

trangft d, following well established Iliterature

preceden J. Med. Chepa (H996), 39, 3897), inbo O

conpoundsH (4FQ step c). 10 R ng—etoesse toR _J

oxazol e usi trifluoro-acetic acid and N—" O

trifluoro-faceti c anhydride as reagents generaté% key

i nternedi ates (5b) (step d), which, finally, are

el aborated via. hydroboration to the target al cohdls

(6b), e.(1B) with 9-BBN in THF and ensui ng oxi dat{wup

wor k-up with H202 and NaOH (step e). Finally, the

al cohols (6b).can be converted into conpounds Ef

formula (3) e.g by treatnent with nethanesul fonyl b
chloride in WD 20041048371 PCT/ EP2003/012814 -21

di chl oronet hane in the presence of a base |ike
triethylam ne p{ef(éra y in a tenperature range

bet ween -20 C BndXr oo ﬁﬂperaturé or by reacti Wi th
carbon tetrachl ori or "carbon 4etrabroni déian CGOOH
tri phenyl phosphi ne solvents |like tetrahydrofu
preferably in d4bengerature range between r 0Q#h)
tenperature and the Teflux tenperature of the 5
sol vents; thus yielding conpounds of formula (3) as
nmet hanesul fonates, ghlorides or pi brom des,
‘respectively. Stattiing conpounds of forrmula (3),
wherein Ais sulfuryand nis 1 can be obtained e.g.
according to Schene VI: r10 Schenme VI C~Cl 0 S

R® o R

o o
R’——<\N [ _— R1—<\N l

EONER (6b) o

| 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 deprotoplation 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 ).
Ring-closure to the oxazole using trifluoro-acetic acid and trifiuoro-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




R (2c) ~A N2 RNa (1¢c) (3c) d/Br bR 0

(4c) R RR S~c' It RNR ~N (5c) (6¢c) W

2004/ 048371 PCTI EP2003/ 012814 -22 Thi oam des (1c) are
WQRMH4MA48371 can be prepared by nethods known i n PEEEB?003/012814

e. g. by treatnent of the correspondl ng car boxam de

wi t h phosphorus pentasul fide o#lwith Lawesson's

ent
?ﬁéﬁgr%ﬂﬁbmw@% Ryserseyp p basediky iihdamine prifotrbdpinet tamperature
ra&gébetﬂﬂe@iﬂ-io Weind fbotn féﬁﬁ];)é%ﬂﬁrel dr ‘bg 1‘&&{1813 REhAarbon tetrachloride or

Bl B gP oE Gy P BAR S U P eBgpggizen prefrably in

cengensec mzngehb etw&ilﬂﬂolrblﬁi REgREAERRE] t}.hdtﬂreﬁﬁk V&?ﬁ»e‘iaﬂu&é‘@f the
onitr] oom enper re
5 AR ek e GRoRE ?@lﬁ%@]ﬁ%me% Sl Sides o

bmdmmpfwhwﬂystrong acid, e. g. concentrated
sul furic acid, preferably at anbl ent tenperature (step
a). Alter nati vel y, thioam des (1c) are condensed wth
- al pha-brono or al pha-chloro ketones (4c) in a sol vent
i ke et hanol gﬁopre rably at refl|lux tenperature, to
%‘FV’@%PWPOPH%% i figs eilfwseng p if Lemn bepbtained eg.
$061din0d Hhérht ¥P: b) [conpare Eur. Pat. AppL (1987), EP
207453 A2]. By treatnment of these aryl-thiazoles (5c)
( 10 wi th N-chlorosuccinimde in solvents |ike
( ‘ acetonitrile, preferably at

&

Scheme Vi
CI/Z]/\ .

S ' ST
Sy (2c) Ay ©
NH, - RN

a
(Te) (3¢c)
¢ : | Cl/Br
b R®
(4c)
RE
2
ST c i
1A — S
: BN

(Sc) (6¢c)




reflux tenperature, chloronethyl conpounds (6c¢) are
" obtained (step c) [conpare PCT Int. Appl. (2001), WO
0119805 Al']. 15 Starting conpounds of formula (3),
WOMEHWBHIA is sulfur and nis 2 or 3 can be obRGHERG03/012814
e.g. according to Schene W: Schene VII SR R2 R 1
+ Nz Br/Cl O a~0O OOR 0224 d) (2d) (3d) jb Rz
S c,SOHRJ OHR N (5d) (4d) WO 2004/048371
%ﬂ/ﬂ@éé&)@@ BEEZGPA arzan Op perpprsdihiyonetbbds kiwaninés atle). by

_tWatI:heIﬁ o$ 'ﬂhd @:Hf@p@ﬂlcﬁne kﬁﬁ@){aﬁ’xﬁﬁé {8 (F%t egh g?é?ﬁlt asulfide or with

oxo0- al kan

LB 2 Sy b U Spbpebtane 24
dtsahﬁxkﬂ at ais@sertdike goluéde alt €drhpekath RRERE MY etvlp/RC and the reflux

5 t%rﬁ#}&éﬁh*ggf tfh%%élgfg [ &g]f%lséf;c a Iyﬁ:g%%g.@gs%}i%&ﬂq h$-dichloroacetone

erﬁﬁrlYen’fﬁ(lﬂM)ﬂOD‘ﬁm A 348067e Bbﬂweezﬂroom temperature and the reflux

tﬁgeggtglge e@bﬂ@ﬁﬂ‘cg,%g 4 oei(/\dnzD trea JHE St?‘a?ﬁ?%é‘i & peEqucentrated
fic agghpre (:Jzabbfla)t arNBno 1dIﬁ}9?2ﬁareﬂﬂst)ep a‘ﬁh,mzmhm;@ Bdparandes (1c) are
c@ﬁlﬂﬁsé@vﬁtﬁ %ﬂﬁﬁ%mﬁro orggah‘é" ct]:nfb&)?\[ai!aa lijnrg 8 Ye&tié.g tglﬁﬁOI, _

10 |azoles
era Rat wfly EIHBFWLE&&O give ﬁ%éhlpale Ueabmgsttmttﬂyirfdnchon at

pnﬁhdm)d $stes UY eodpalrd BﬁSPQtr Hﬁf.;l. 91@8@)‘ EtPhﬁ)?l% ﬁ%]c ?ggeatment of these

%g‘t@ngnt@aw@ A S din Solapia i resomemecneferably
ofvdtotponiuref dinrdinethyl biragainds (&5 &re Ybtathed (step c) [(compgre PCT

hﬁ.ﬁ X attached to position 4
sl PW{) él"ﬂgﬁ?cf% s (4d) and (5d) can be
activated to the élates or tosylates using well
15 St Oﬂm@fﬁ}rm p,egherein A is sulfur and n is 2 or 3 can be obtained e.g.

according to Scheme VII:

Scheme VI

O
(1d) (2d) (3d)
J ,
R® R?
v T N
OH
R‘[ /K‘N OH R1 \N
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15 The conversion of a conpound of fornmula | into a
phar maceutically acceptable salt can be carried out

b at ment of such a compound with an inorgan
“K?%pi@%g le a hydrohalic acid, such as, for%ﬁﬁﬂﬁﬁﬁwﬂm&“

10

hydrochl oric acid or hydrobron%g acid, sulfuric acid,

nitric acid, phosphoric acid € or wwth an organic

add, such as, for exanple, acetic acid, citric acid,

mal ei c acid, fumaric acid tartaric acid

nethanesulfonlc acid or 20 tol uenesul fonic acid. The

Cop %M@%%&F%M%‘?@ 3 gitablebis-chictoplule, preepathydi4-bromo- or

4&@&&3%@&%@@@ fe%%ﬁlés&i/eﬂt'lﬁ@tc é}% AblEPhted

SIO |caII npatlble bases .such i um or )
% ﬁﬁd?%ﬁﬁ% CHPERtYIE ) L1V @léﬁﬁl%@ arrying an acetic acid ester
ﬂmnﬁbﬂﬂyﬂ ot 4 (I?sla@ 2 QRotep8t DOTAhL G.qUosls, wb%mgw A1l.4-

bl 2 B BCSH 8] e P GG e Ly Pt peon n he
ompady BRY Enigﬁgpbélmﬂbé/‘é@ﬁ)ll 72301 A1} hidvolee (Ad) @8n WMehlbe reduced, e.

% gﬂﬁm Iﬁnﬁﬁhﬂlﬁyﬁg ‘tﬁﬁu@f@%s (ﬁd)a(:sltep b)\/\bpﬁonaﬂy, an elongation of

satlng rea
igstchpiazen Iherybeda@yiormsct bl stendazd andthodphob ph oansformation of the

' ﬂ@d}ﬁﬂ fuRkeRReSRNALE . 0&5%3 k. £l [%%IY ate, enspumcr treatment with cyanide,

yl_car bodi

. cyl ohe
.%BP’E%EW%E‘ tedpctin, a%%rfiw%mazfelea daéwﬂw@wdé@}abwpyltfnecmn

15

20

25

30

aoa4ed ﬁ:l Iﬁlﬁltﬁfn 4:@5@%@) r}dﬁaﬂe}f thfa @ICBHBE (4dY 44d95d) can be activated to the
ters can e.g. be
B e i A Re P ACCAELBREEITE o wul o (1)

in the presence of a condensating reagent such as
benzotriazol -1- yloxytris(di nmet hyl am no) phosphoni um

hexaf | uor ophosphate (BOP) or N, N

d| cyl“]mem:mhlcsﬂ:merfdlcbmpd&nd &X3Ckhubiidnto a pharmaceutically acceptable salt

t th th di
G e ST B Rt o] b & SHmP S A R INOTERME aF (hefo €xample a

mehh.aﬁ aeidgsuchids Cfbﬂ@ifahﬁplet Bydvadildeic agd ok di MabEAnlR A0S furic
rocess

no Further-preferred is a
%Jr RS #ebféﬁ’sa@?%ﬁﬂ% etg» BB AR PrEREE I HEch 35> Rr example, acetic
e, @lttia abid CRBRI a@idpﬁmem aeiid, iaha@rfc@udomeﬂﬁn&%ﬁeﬁcqaa orp-

i on mpound according to formula -
t&u‘ @ggg 3@5{ Tﬁe correspondmg carb oxylatg 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~ylo§cytris(dimethylarrﬁl-'lo)phosphonjum hexafluorophosphate
(BOP) or N,N-dicylohexylcarbodiimide (DCCI) to produce the carboxylic ester or

carboxyhc ammide.

Preferably, the conversion of compounds of formula I into pharmaceuticaily
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-
yioxytris(dimethylamino)phosphonium hexafiuorophosphate (BOP) or N,N-
dicylohexylcarbodiimide (DCCI) and 4-dimethylamino-pyridine with the corresponding

»~




"' ~.. Cb R4 (8 NH in the presence of a conmpound
according to formula R N= X A pHO 2 R (3)
Rl to R4, A and n are defined as befar Xi s
wq:%ﬁcgﬂg%%r CH3S®3, R is alkyl, 10 aryl or ar (Fw?zoosmmm
and, wherein the bond between [ e car bon atons Ca and
Cb is a carbon carbon singl e <1~ doubl e bond; b)

t|on f ac nd .according to fornula WO
%8‘2%4“@ LS oéja% (ff%)%mey?ecacvvnd@sg opnethrds well known
iMfhe 4r€HZ n~~ Al (~a) 2l wherein R to R, Aand n are

defined as before. Preferred internedi ates are: 5

(Z2)-2-ethoxy-3-(1Hindol-4-yl)-acrylic acid ethyl

est diurther preferred is a process for the preparation of a compound according to
formula I comprising one of the following reactions:

5 a) reaction of a compound according to formula

OYOR
3

Ny @

Iz

in the presence of a compourid according to formula

(3)

wherein R! to R’i, A and n are defined as before, X is halogen or CH3S03, Ris alkyl,
10 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




10

15

20

rac- 2- et hoxy-3- (1Hindol -4-yl)-propionic acid ethyl

ester. As described above, the conpounds of fornula

: f e present invention can be wused as
Wéré‘??f‘@ﬁ‘?%ﬂts for the treatment and/or preventibhl/EF2003/012814

di seases which are nodul ated_okO by PPARa and/ or PPARy

agoni sts. Exanpl es of such di S€ases are di abetes,

particul arly non- gnsulln dependent di abetes nellitus,

el evat ed bl ood pr , Increased |ipid and

chol esterol |evels,]atherosclerotic diseases,

met abol i ¢ syndr ogd,cEndot hel i al dysfuncti on,

procoagul ant state,l|dyslipidem a, polycystic ovary

syndrone, inflamrmat|lqry di seases (such as e.g. crown

di sease, inflammat og¥y bowek di sease, collitis,

pancreatitis, chole.taS|S'f|br03|s 15 of the I|ver

and di seases that hs _

as e.g. Al zheiner I segse or inpairedlinprovable

cognitive functio 21 i i i

(cancers such as erg. I'Nposarcoma, colagn cancer,

prostate cancer, pancreatyc ;@Edfbreast

cancer). The use as nedi c@hnt—f the treat mei)

and/or prevention of non-insulin? endent di abetes

mellitus is preferred. 20 The cospounds of fornula I

descri bed above for use as ther%peutlcally active

substances are a further object of the invention.

Pr ef 1y WO 2004/ 048391
'PE%/%E%%%@?§?;§I§E§$Eg§é%%$%ggsu g%gncgs for the

prophyl axi s and/ or therapy of diabetes, non-insulin
dependent di abetes nellitus, elevated bl ood pressure,
increased lipid and chol esterol |evels,

at hepQag)Qnptlcedhgeases or netabolic syndr one and
part|cularly preferred non-insulin dependent diabetes
mel litus. an object of the invyention are
con‘p@n%ﬁh@é‘é“ér(rlﬁe@d@b‘éry@ Fepylicaeid GihEsEEEt i on  of

nmedi canents - -for the prophylaxis and/ or therapy of

di seages.mhrb- (@reinaedayBladphyic LRARByIandl or  PPARY
agoni sts, preferably for the producti on of nedi canents
for the prophylaxis and/or therapy of diabetes,
non-insulin dependent di abetes nellitus, eIevated

bl ood pressure, increased Iipid and cholesterol '

I I t dj olic.1Q . ..
Ss\r/lg‘?‘gp@sc Egﬂ[ agaé)?rf:, gj:(%:ﬁ?%}:{n? S @%a (gg {rje%eri't%venhon can be
deylen dedicadieabdbrethe ek tridnt snd/pr pr_avm:s@f chseasﬂg jwhodh ag¢ modulated
%{fﬁ?ﬁﬁ&%ﬂm o?@-’P@fR% a%‘ﬂgfgﬁﬁﬁﬂlﬂé %Lc s&ﬁ@&%e& Mabetes, particularly

non—lnsulm dependent diabetes mellitus, elevated blood pressure, increased lipid and

cholesterol levels, atherosclerotic diseases, metabolic syndrome, endothelial dysfunction,
procoagulant state, dyslipidernia, 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. liposarcomea, 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 therapeuticaily
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compound of formula | described above and a
therapeutically inert carrier. Another object of the
(xgr esent _invention is the above pharnaceuti cal
W87 on further conprising a therapeuti cBEE{EP2003/012814
effective anount of a lipase inhibitor particularly,
wherein the |Iipase 15 inhibitoR6ks orlistat. An object
of the invention is also the use of the conpounds
Fé¥e pulist cadlov thefropphfiexis pudidritictapy of Biabewi, g@mERbin dependent

] t t and/ar, [ f
Rt L e B e e R S el
dhenbdtrstic gisedses abrnytatiblibghdsomaant paaeklhdly pRERRAGRA insulin
@P@gg&g%&%@ elsi tgf‘m.el evat ed bl ood pressure,” increased

pl

e .
of'esterol levels, 20 atherosclerotic
di seases or netabolic syndrone and particularly

pr ef s exl Obi&d'dfm]?&%mmﬁﬁﬁm ﬁtdﬁ@buﬁds?h@érﬂ_ﬁ:d Etﬁlt)j/é' fol Ehe p]@eparation
r_objgct, o res I nvention is the use o :
dSAEmaot BF peohe=Rs FROBE femorinteienson whigh et modulated by
PrEdt @ a8t PPRRY hithi oI eRNYFaxiS..Of
di seases whi chY %@5&%@%@%@@@&%&%&%# g%(edwts for the
RigBhYIzES an df onthseapy @f tiabtss, ronsinsuwlior depehddnn diabbtes mellitus, elevated
i L hnhihitor.. Preferred.is. the i
b E e thin D2 LRSS Ll Rty G Siclebotis o or metaboic
spadoma Ansk pay i pratieprefedrdds dntimsdhodepen@ant Hoib eteb enellitus,
treatnment and/or prophylaxis of diseases, wherein the

di s e 1dl -insul in dependent di.abetes ..
ol P e By A i AR R B FRE sage op poprising a
campouhdloéiraridi I desushes] abathends teerpetiiiellf i@ f&eHe0 Another object

i C. 0 d._particul arl referre .
R e I A TRA P it rdbbostier rtoer somaprising
thasppattically ¢ffeetivenrentitar adipaprihsbiocsrHeunds Wi Gh 1 1Base
iﬁﬁg%xaﬁto?ﬁs‘? according to one of the described
processes. 2000048371 PCT/ EP2003/ 012814 -27 A
further object of the invention is a nethod for the

t r edtma@nect aﬁ’dl’;gleqmﬁop h?/dda)(téﬁ X@é of tHé Sﬁﬂf&ﬁldM'He?dﬂib%% Fbove for the
ul.: . and/ or ~agoni sts, preferably
pipAtBh et “ﬁ%ﬁ‘:—a‘ﬂﬁeﬁ%mfﬁc@éﬂ% Fad {FChPRB Bl PP PR of diseases
waligvat etb UL PPRERY LRd/dr Wﬁﬂ?ﬁg&i\é’ck %r&ex% gydiabetes, non-insulin
chol esterol levels, atherosclerofic difseases or
dgpangisst diab eaeliing, dedtesidrloodpdesurey irkremet Bpidedd cholesterol levels,
i ' ' i t.us, .wher.eby. an . .
PR RAL 0 ep e o HEL R U5 bR o

depradspidiaheses m@lhssher obj ect of the present invention
is the above nethod which further conprises

ad A sthE28H; QR of &e%%eﬂm&t?ontip BlIREE Eil goarllllatyund of formulalin

the manufacture of 2 medicament for the treatment and/or prophylaxis of diséases 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 synch-‘ome 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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effective anount of a lipase inhibitor, particularly,
wherein the |ipase inhibitor is orlistat. The above

et %{7 r simultaneous, separate or sequentia
Wd;g%gﬁl fatl on i.s also an 10 object of the prggyﬁpzoosmusm

i nvention. Assay Procedures Thg-follow ng tests can be

used in order to determne the“activity of the

conpg & l: i,nf mat |

t he per o?rn@f i aggﬂ%éﬁ%& éﬁoég %%g%l ?ﬁln r(‘}i’ﬁl ? jgg}étr prophylaxis of

dnlseases ek haprnedilated ba PPAROtanld) SRR PL% P, %ﬁéfe%ﬁ?)ﬂlabetes, non-
fo I‘OXI sotrr% rollferat r actlvated receptor garma

aliftiraneit u5>( §l bigpsd pressies irgrrasedblpid and
&ﬂeﬂes@é@l levetd) Hh'efc@ﬂ%dﬁc‘ﬁ%eé:bpfﬁ%&bﬁﬁé f}ﬁg?n&ﬁ e a1l Efﬁﬁﬂ-m@ﬁquy

noyse PPARy were obtai ned by RT

B PESa oarHh SRy é@mﬁ%@@mﬁa\mqﬂ@gpé@hww an efietipreanonnt of a
édﬁﬁoﬂ@@ﬁ&ﬂnﬁﬁqgﬁcﬁnﬂﬂger@ A\_ﬁ% efr IoBLLYr tpglékesent mve%mon is the

sequenc] n Bacteri al and I an’ expressi on vec
Hove m vhich f\é@hwommﬁ@dﬂgnutxauhm omthedumraarsherpeetically

ftye ﬁﬂguﬁa&fﬁ% hﬂﬁb?% %%%rﬂr }Nﬂ%%ktg@ 133&%%?}[%}#81‘ is orlistat.

t he I|gand bi ndi'ng domai n
’E}F‘Bﬁ XA anqimﬁ@ CatapeTus; FpABY) or SEquerd rbagrhingdiratinh ss also an

LhectRekLd | oned sequences encodi ng the
LBDs wer F&f[ﬂl&glfromthefull-length cl ones by PCR

and t hen subcl oned into the 25 plasm d vectors. Final

clones were verified by DNA sequence analysis.

I nducti on, expression,” and purification of GST-LBD

fusion proteins were perf L okdiBss €Ol a strain

BL21(pLysS) cells by sta (Ref: Current -

Protocols in Ml ecular Biology, Wley Press, edited

by Abstisdpwing tats gan tragedin qdertomletutinige the s alyviz@IRRARINpounds

(5iqg§ﬁmr bi ndi ng was assayed in TKE1O (10 nmM Tris-HC1,

pH 8, 50 nmM KCl, 2mM EDTA, O0.1ng/m fatty acid free

BSA and 10 nM DTT). For each 96 well 2.4 ug WO
qyadinorpaiyEr Gepenbrgad assazg-an e |fma1dsnt Nighols JS et al.

=R nd
RGP O 0 U0 i
feceplel ganimp GgdEndmg lciy:ma,ﬁ_}”pﬁéa&] AvadaBiokheta VIS5V HRRIORY }

- phenyl }-propionic aC| d, were incubated in 100 ul

LR 5 s i OB 3P S PR A
fivbitntHeSesreetiprk ah@ ouse liver cRNA, respectively, cloned into plasmid vectors and
verified by DNA sequencing. Bacterial and mammalian expression vectors were
constructed to produce glutathione-s-transferase (GST) and Gal4 DNA binding domain
proteins fused to the ligand binding domains (LBD) of PPARY (aa 174 to 476) and PPAR«,
(aa 167 to 469). To accomplish this, the portions of the cloned sequences 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

PPAR®; receptor binding was assayed in TKE10 {10 mM Tris-HCl, pH 8, 50 mM K],
2mM EDTA, 0.1mg/ml fatty acid free BSA and 10 mM DTT). For each 96 well 2.4 ug
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- PERPHE STBHINGIPS HFH%CL

5 (MIlipore) filled with 80 ul of S&5 according to
the manufacturer's recommendati ons. PPARy receptor

Wonwwé#glwas assayed in TKE50 (50mM Tri s-HCl, %SQ%W"%@HS“

21nM EDTA, 0.1 ng/m fatty acid- freé
10 MM DTT). For each 96 wel | é action an 140 ng
equi val ent of GST- PPARy-LBD T#%ion protein was bound
tqQ 10 ug SPA beads (Pharnaci aAmer sha in a final

eqrBYalpRt fSS:E?cPR#Rcw fongprotpireandeasdi 'Earrgdﬂ flgué@@ﬂo\d@su 2(S)-(2-
b pE bR ant P51 I Hail o= albil L RIS et AU By

Phenybivempamdc adid ‘@e&nndulyatpéiﬂ H0 ul @n]tumemt BTt ﬂae 2 hrs. Bound ligand
w&ffe%o%%li %I%ﬂ} Sﬁ’b ﬁ%ﬁqlgan%wé S()dl }%&\éed Lo 5:9 ug%nc%/[ulggcreen plates

(M(]Eper(eQﬁ]bﬂinfzmb/ B ﬂpif@lﬁi@lSammdhnc&o {rle m[imifadtﬂfﬁrtsrrbddmandamons
(5-net hyl - 2- phenyl - oxazol - 4-yl) - et hoxy} -phenyl}-

SRR O DN ——
EIDE‘Anb '1'196/9‘3 EdtBf SR fre B A BLDEH H’Q\/I@lsl&)y orvﬁgﬁ P@ el %a’gﬁgn an 140

pl ates and the anount of boun I gand
ngre@lgmlerd ocﬁ 53 -RAFALBD TosiGio pirdtein sias bopd Pl atieSPA beads

Packar d) . . Nons i fic, bind etermned, jn the
O REER A erna8 T Aol St B Oco i Shepe: EBs Eooopiagsbgars
mmbme& fomhat ﬂ@’?@dlcﬁnﬁiﬁhgﬁd:&@ﬁl £6n W 143&@0&1 Thelsap &%faﬁﬁt containing
lon fro to cl ferase
i SR et Ctox b e oo g Scsed beas
WK$ ﬂi!@@lyedlﬂ 50511 0BEKE IR AT &G0k HQ:)m&iﬁEf 8g 91@)\')8 éi BJZ 3 -benzoyl-
n a

pherinel-a 20 S 2 8 %ﬁﬁ@ﬁv@mzo ldrei-ehogy)-phenyl)-

pﬂ:@i@h& ¥ci®fn FOR vhed Jacﬂe‘d/ejcﬂe r@d&ﬁoh henbpal 6irTrena] 86d Rehtillation
w th, either the pFA- P ﬁ LBD or pFA- PPARa- LBD

inding SRR e peidraneden S6veedlalates and the
wABinEUT 1oRn EKPLAS EQreRl ASIP k%gmgawn% 18n g BPHRLAR! (Packard).

form of _al kal'i ne_ phosphat ase
Negsragitic Parding vWevitersrinednndhe pessence ﬁf JA%SMa@tleweﬂ seragound. Dose

égpéll?setcﬁﬁ!ef WL Wnbid £ @J&Es »('1@51 eran&@clf%gg&&rtrahon gﬁo.m g(l) if Mto

ochem cal s) accor g to the suggyested protoc
1@10Ms following transfection, the cells were
harvested by trypsinization and seeded in 96 well

LﬂélﬁeE&%Tﬂnsén lensk r@f— s/well. After 24 hc;urs

ow at t achmen s e medi um was 30
rermved and repl aced W|th 100 ul of phenol red-free

Balstiarmste didngy selld BER 1 1AGC C6 L) vrre sx0vy indgMEN medium
céﬂtgﬁmgfm% BBt 3761:# 4 Ep0).50 Jiﬁb ﬁqlew@é %Fl%@?éaf din 6 well
(0] St a

the ce for 24 urs wt
pletpet ndemity oflE (eBdadd mcﬂtmndbaahaim&dteﬁ ovithSEAR: the pEA-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 Pugene 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 Biochemnicals). The remainder of the supernatant was discarded,

50 ul PBS was added per well followed by one volume of Luciferase Constant-Light




activity (Roche Ml ecul ar Bi ochem cal s). The remai nder
of the supernatantwas di scarded, 50 ul PBS was added

wadPRbs¥gs}; foll owed by one vol une of Luciferas .
DRI L ght I 2004/ 048371 PCTI EP2003/ 0128 GR 012814

Reagent (Roche Mol ecul ar Bioc@ggicals) to lyse the
cells and initiate the luciférase reaction.

uni nescen or 1 h, SEAP, and | ucif erase. was neasured
B RETER0%8: 2028k SEAR, PG L4l L asf ves, easued,
reatizel L zethct@ntdr SoAPSEOP b DhucHOEselw3 RSk HRHIIR A @b ckard

ctivation._in the presence fgs test_substance was |
Tohfrovat Ly faaieet VL ey e TeRZed iy the SPAR conracdrasgcripfiondl
dcBeatRRSE fieepRiench 8f 8§ tRBHARG S ce F{RRPMRIHES FINB Ltivation over cells
.calcul ated uysing the XLfit ram (I D Busi ness

5 lgmhafqddﬁéh%bf?nqaxyf.ﬂwrﬁ@s@eﬁep%b%@galevs ware cglpelgtedpsing the XLt

prbpent IDBRxEPIduk &R0 Malrgs bel ow 50 M for  PPARa
and PPARy. Preferred conpounds have | C50 val ues bel ow

10 PM particularly below 3500 nM for PPARa and
PPARRe cyppupdedighe puesenripeantios ehlbi [CEH0alved hebsy §0 1B for

| for PPARa and, PPARy. Th ds of '
RS HryERic O Pesthees Fomeaonds e 0oR 50 BROPNORA perticularly
P PR P . hibits E
e B st SR PP R T PR o i a P Rt Tagptues

10 Hlow 1000 mpPEAR A0 . RPARX Ry Very preferred conpounds
have EC50 val ues bel ow 1000 nM for PPARa and PPARy.

15 The followi ng table shows nmeasured val ues for sone
sel 8deedmponpduridhe dfvetrtien exiileis BOH0 vaiwes il can 5@kt fHOPP ARG and
ound al ready known in the art

i3 P icfoasdrrermoungs ﬂ@b@gﬁcwal@vééﬁ%i:@mgmyiculmmfmed
PPARGE PPARY ],G:90 (EM -EC50 (N=' 1), EC50 |
eI 598 70 B 6 Rsbond EPARE Vepins il cooagubbbare KR values
b@@mq Exanpl e 10 1.4 0.044 0. 14
RosigO?F§%%H§%¥gS%%ﬁﬁgﬁggxinagngg 405 nmol fI 20 The

compounds of formula I and their pharmaceutically
15 accdpedllovisatable duows estagursd values for some selected compounds of the

present invention and for a compound already known in the art (e.g.: Rosiglitazone, Drugs
1999, Vol 57(6), 921-930).

PPARYy PPAR PPARy

ICs0 (UM) ECsg (M) ECso (M)
Example 1 0.068 0.008 0.007
Example 2 0.053 020 0.093
Example 3 0.27 0.15 0.090
Example 10 1.4 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 -




WO 2004/ 048371 PCT/ E22003/ 012814 -30 can be used as
nmedi canents, e.g. in the formof pharnmaceuti cal

preparations for enteral, parenteral or topl
- WO&BW%F?Erat. on. They can be admni ni stered, Ir%?g‘gﬁ%qsgnzsu
: perorally, e.g. in the formof tablets, coated
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tabl ets, dragees, hard and sef30 -gel ati ne capsul es,
sol utions, emrulsions or suspensions, rectally, e;qg.
dafl bt lneedf a3 1medifansandg) ca%l irmhia ﬁsm @%pimmad:eahhgl prépagations fdx enteral,

t he .f oy m of C.tl ion nf u3| sol ut i ons
B PPyl e isPRt S o ek P et S o SlatlplO Birorally, c..
iarhofols. of Hbdetprcoaed titdets, afragéhs hﬁﬂd&’nﬂ&@&lg(elaaﬂb capsuies, solutions,

arations can be fecte ner
FathEh e hny et 6% ant fufh Fiupheigres pgretieraly, e in
the fargl sRinfebeorti@tetoritest infudioneslden br tidity 2 4. iatd form of
t.heir harnaceuhlcally acceptable, into a galenlcal 10

ARIGRLS CF3EF SR OHdr m t oget her with suitable, non-toxic,
inert, therapeutically conpatible solid or liquid

car rl‘lﬁrprﬁ&iﬂahaﬂffﬁh@plda.miaﬁmﬂﬁﬂl q&iratitﬁid%bn be effected in a manner

LR RIS s %é%@ééﬁqﬁép%veﬁyé¥xg§lksﬁt G
&h@ﬁﬂh@s oﬁ@fﬂmﬁq aE R 9he&ma&1ﬁﬁa11¢ Qe NEIERh® a galenical

| act ose, rn starch o vatives thereof, ta )
SRR REoR D GBS GO ioie drprhdherapetistlly compatible

s'fﬁﬁa OF 1ighidl ch@fer LtbieliSan &; Flefebd! ARl PHRarmALAARE AEahar d

el atlne capsul es. Swtable carrier material§ fglr
soft ugfabla crmier BRbsiAl e apkonly BrorganinhfrEer mylsgalsdpit also organic

Qbh& mARXAS Thha sy éﬁﬂlp‘l@ Mzl doﬁn aaan! dr QikithdRRl #eledt, talc, stearic
(depending on the nature of _the active ingredient no

asat 97 igrsaltatae ek verarTiparrr deior fiakleie coatsd tetlete grggtes and hard
g(& LAk %%uleg %ﬁ%l@%&n&&ﬂa‘t&ﬂhﬁo@ff{ ﬂhﬂ%@!ﬂ%la& fRlexample,

e pr ucti on of solutions and Z a
egetablk oils, waress fatyasdssig-sokd ardligui pnf;elst(dwgdmgamh@ peture of |
ﬂhh &ve%%ﬁpﬁﬁoc@aﬁ'ﬁéﬁ é"“ﬁ&x%é&e?'r ?Ju%]lﬁ%h S@Sféo‘f’{; atine
te coO

utito are, for exanpl e
;ui@ﬁ (ﬂmtahld cmgenmmr@htﬁot the pr&liictiabloé S@anom%and sYrups are, for

GRhB1 fhs [oR RRASIL B be Ru Al £1a hOTIEARLE R Waldrials for
injequomsqhatigrslase, f@lﬁmamﬂawaar,ralcehohm@yola Iglycéml axtdmgc,table oils.

S SBRSF LP 0P 20 LS 50 0T UL A0t o

wanes Sats hmchwmi lp}m@bf 1iq||$1d pblj?qlsl $hifabletoyrridr cmdtedials for topical

, d .
BreFrO e RO, S i B MR et 02 Bydrogenated ol

léq’iﬁid em‘xﬂsshqwd p@‘aﬁgﬂrﬂh@nd fanﬂysalcsheln osyerolsnlparhylenegfentsand
bﬁ@ u% row ng agents, salts for varying the
GEROET TR §e§ure buf f er

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 adalt 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 mgto
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subst ances, solubilizers, colorants and nmaski ng agents
and antioxidants conme into consideration as

- Wpkoas/mzsseuut i cal adj uvants. 30 The dosage of t RPE€T/EP2003/012814

conmpounds of fornmula | can vary within wide limts
dependi ng on the disease to_lg controlled, the age

and the individual condition of the patient and the
BBEE1 00 mAANE RS dfni A doARGit W dohwerEntG bk bl Pdbsag
to the Ij|Hnd| vllwguarlll requi ?e ntSOI ﬁe enacﬁg%%%?%eﬁh }e&sa ¢in
sevegd dogage uadisl ¢ patients a daily dosage of about 0.1

gy t'IQle %aée@ggalggega::&%B?%ﬁleHén Qéﬂt a%oﬁ% &R 5@@191&

100 cones int nsi derati on urt preferred

naaqiqu}arw WQ%P#G&I&%Ql&loﬁatlga@ﬁﬁgompeumi Sebonelal. my

to ahQup RS £
2004/ 04857 T %CT/ EP300 iﬂélﬁﬁ P;Ebg%t“t“%&?@“ in more detail. They

ané@H@WﬂgnQﬁﬂﬁﬁﬁkﬁﬁéhgéﬂ$ﬂmPSHEQMVQﬁmBmt to adn1n|ster
the daily dosage in several dosage units. The
phar maceuti cal preparations conveniently contain about
0. 05-500 ng, particularly 0.5-500 ng, preferably
0.5-100 ng, of a conmpound of formula I. 5 The
followi ng Exanples serve to illustrate the present
invention in nore detail. They are, however, not
intended to limt its scope in any manner. WO
2004/ 048371 PCT/ EP2003/ 012814 -32 Exanples A
Preparation of internediates: 5
rac- 2- Et hoxy- 3- (1Hi ndol -4-yl)-propionic acid ethyl
ester ~a) (2)-2-Ethoxy-3-(1Hindol-4-yl)-acrylic acid
ethyl ester To a solution of 35.01 g (81.6 mml) of
(1, 2-di et ho) y- 2- oxoet hyl )tri phenyl phosphonium 10
chloride in 200 m of dichloronethane was added at 0 C
11.01 M (87.1 mmol ) of tetranethyl guani dine and the
m xture was warnmed to 22 C. The m xture was treated
with 7.9 g (54.4 mmol ) 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 8.0 mM (24.0 nrnol) of tetranethyl -
guani dine and stirring was continued at 40 C for 24 h
after which




15 tinme the conversion was conplete. The reaction
m xture was poured into crashed ice and then
extracted twice with MeCl2. The organic | ayer

| - was
WO GA4FThi t h wat er, dried over MSO4, filter B§TARQ003/012814
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evaporated. The residue was chromatographed on silica

(n- heptane/ AcOEt, 95:5 to 4:3R2-to give 15.12 g of the

title conpound as a light yellow solid. Ms: 259.1

(M+).. 20 b) rac-2-Et hoxy- 3-Bxhhdnilesdol - 4-yl ) - propi oni ¢

acid ethyl ester A suspension of 15.0 g of

(2)-2-ethoxy-3-(1Hindol-4-yl)-acrylic acid ethyl

ester in 250 mM of EtOH and 3.08 g of Pd/C (10% was

hydrogenated at 22 C for 2 h, after which tine

hydr ogen upt ake ceadeBrepdihtios ofpeasnainteas filtered,

the filtrate evaporated and the 25 residue -

chr omat ogr aphed on silica gel (eluent: gradient of

hexane and ethyl acetate) to give 12.28 g of the

title conpa d'sI a_light. brown, oj l,. MS: 279.2

AR R 2 S5 TP R AIB ARSI O 1012814 -33 B:

Preparation of final conmpounds d Exanple 1 5 a]
ac-3-11-[2-(3,.5-0 oet hoxy-phen)l )-5- net hyl - oxazol -4-y

aﬁ né@h%/ﬁ%hq’@ﬁ“?ﬂ%m%ﬁq%ﬁgi%ﬁ? ﬁ%&fighﬁfffﬁroni c acid ethyl
ester 0.048 g (1.10 mmol ) Sodi um hydride (55%in

T8 HefhadorPbt 35.00a5(8addeshol)bf O1E-BehbioR-dyebiiy)triphen phiosphonium

under .argon.tg a stirred solutjon o

c@&a@%@ﬁ%ﬂlpg@e Qg a«bqw-aﬁri)eg afr@'g? iﬁ&fmi@ﬁ?an%@b bt

t%g;h%_&h t aQicﬁé’eﬁarﬁl tiﬁ@nﬁﬁns ﬂt@hﬁsl)wél'nfé@tl@'m el ?Hé mﬁctﬁl%o s treated with
i met hoxy- n -5- -qxazole in .

7™ éﬁ%mm%f%%%a' in Fpgias ?ﬁwg a&é@%&r&é&- The

R WaQ @Bate8 APSH AN . (BNA 3 BhAM TS i the€ Wit salt GnR QW 18] (24.0

at anbient tenperature. It was then diluted vgt

, jwith cold

mobrofdpfaaegbyleseRidine e ARG e mbaRgd 2t Bcktiar & B e which

tﬁﬁﬂﬁ{e‘l%ﬂv&rsﬁﬁ Ra$ cHi ?eé Tl’l‘@feﬁcﬁﬁﬂ L6k 10MBFa VbR into crashed ice and
|

ered and evaporated. The residue forned, was

then pXtrastedoyvidelveighMebhoRen Ggraplay ey Wi Washedwith vertgertied over
ﬁg%i, &er A and evaporated. The residue was chromatographed on silica (n-
heptane/AcOEt, 95:5 to 4:1) to give 15.12 g of the title compound as a light yellow solid.

U A &, J =0 U

MS: 259.1 (M7).

b) rac-2-Ethoxy-3-(1H-indol-4-y1)-propionic acid ethyl ester

A suspension of 15.0 g of (Z)-2-ethoxy-3-(1H-indol-4-y1)-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 filirate 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™.

.

W
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15 hexane and ethyl acetate) to give 0.413 g (84%
rac-3-{I-[2-(3, 5-di net hoxy- phenyl) - 5-

WO%M?(M!S sQxazol - 4-yl net hyl | - 1H-i ndol - 4-yl } - 2- et s RdsRR2814

ionic acid ethyl ester as light vyellow soli

493.3 (MrH) +. 20 b]

rac-3-{1-[2-(3, 5- D|methoxv phédyl ) - 5- met hyl - oxazol - 4-y
| met hyl ] - 1Hi ndol - ;1 -2- ethoxy_propionic acid

rac- 3-{

1-[ 2- (3, 5- D et hoxy- phenyl ) - 5- met hyl - oxazol - 4- yl net hyl

]-1H i ndol - 4-y1}- 2~ i .4 ethyl ester
- (0.390 g, 0.79 m’mB@E 5 |ssCP ol Cofhpd gs of

di oxane; 1.98 m of an aqueous solution of LiOH (1.0
nolar, 1.98 mml) were then added at room 25
tenperature. The resulting m xture was stirred
overni ght at room tenperat ykg.8d then poured onto
ice, neutralized to pH 4 m[Tﬁ“%CI(lN) and extracted 3
conblned organlc phases were
.07 e Yigvpemetihazarohitnyimethatl  H-indol-4-v1}-2-
Qggfed to give 0.242 (66 % of

' I met hoxy- phenyl ) - 5- nethyl
oxazol - 4- ylnethyll-lkklndol 4-yl }-2-ethoxy-propionic

oaeB ¢ (aso Inhi g6l Syehuk® &Qie' (85%3R nd¥Reraifib w?as GHUED i onMBortion below

04104 71 P |EP20 12814 - 34 Exa
%gj é Cg o a stirred 0 uhon 010.261 g (1.00 rrrnpmol) rac-2-ethoxy-3-(1H-

mdql-z—ﬂ)kprrsppmm pyik-eiin ytén) andl-006t iyl 20 xazel) 44:5!&1@5&&3@#112- (3,5-

pr ocg%pk) Iéléhyzpes g?ég%)gpl Onll%%aﬁp(?@gﬁlﬁ éﬁ? Stb?gﬁ§rx’6’]m1de The reaction

npigaurowes Wasyed3ay thhiooimigaiperdityre kaed thepistinied fcaclﬂhceirhgd ambient

DR L IR L AR AL R Ak
ﬂfﬁﬁ@e OTgRRIC @hﬁlﬂﬁyﬂﬁﬂed@edpﬁewgi@, ﬁbtcreﬂ-amievaporated

Th%ﬁ?fﬂ#&@ﬁﬁ%&s‘ﬁﬂﬁl&ﬁ' ﬂégﬂr%faﬂat&%%g' dlﬂ %M&Eﬂt]wa&mﬂt of

e R AELT LA R A ) A BORb] B8 36 (- Gharcibebany phpmD-5>-
metHy-oxazol-4-ylmethyl]-1H-indol-4- ?; 1}- z—ethoxy A?rogzomc acid ethyl ester as light

ropyl phenyl ) - 5- net - oxazo ylmethyl J-1Hin
Y% ?B -ethoxy-propionic acid as |ight green

MQubsls (&QH)4_47 3 (MrH) +. Exanple 3

bl rac-3-{1-[2-( 3,5—ﬁimethoxv—phenyl)—.5-methvl—oxazol-é—vlmethvﬂ -1H-indol-4-v1}-2-
ethoxy-propionic acid

rac-3-{1-[2-(3,5-Dimethexy-phenyl)-5-methyl-oxazol-4-ylmethyl]- 1H-indol-4-y1}-2-
ethoxy-propionic acid ethyl ester (0.390 g, 0.79 mmol ) was dissolved in 15 ml of dioxane;
1.98 ml of an aqueous solution of LiOH (1.0 molar, 1.98 mmol) were then added at roormn
temperature. The resulting mixture was stirred overnight at room temperature and then
poured onto ice, neutralized to pH 4 with HCl (IN)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-
oxazal-4-ylmethyl]-1H-indol-4-yl}-2-ethoxy-propionic acid as light yellow solid.

MS: 465.3 (M+H)™.
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ropyl |l -1 Hindol -4-yl ropionic acid In analo
wo bl g |

15
rac-2- Bt hoxy- 3-{1-[3- (5- net hyl - 2- phenyl - oxazol -4-yl)-p

to
dtedures described in exanples 1 a] andC mmm1mu4

rac- 2 et hoxy-3-(1H indol -4-yl)-propionic acid ethyl
ester was reacted with nethand4ul fonic acid
3- (5-met hyl - 2-phenyl - oxazol -4-yl)-propyl ester in
N, N-di met hyl formanmi de in the presence of sodium 20
hydride to yield
rac-2- et hoxy-3-{1-[ 3-(5-ne phenyl - oxazol -4-yl)-p
ropyl]-1Hindol - 4-yl}- pro%%%%%%230|d et hyl ester,
whi ch was subsequentl|y saponlfled to yie

el d
raczlc Bthoxyi3nid,{2-(4-isopropyl-phenyl)-5-methyl-oxazol-4-ylmethvl]-1H-indol-4-vi}-
pﬁop{éﬂi%@ met hyl - 2- phenyl - oxazol - 4-yl ) - propy! ] - 1Hi nd
-4a-y

-propionic acid as light brown oil. M 433.4
H+. . 25 WD 2004/048371 PCT/ EP2003/012814 -35
Iramﬂﬁﬂvéo the procoduzesdpeqril@dfin syomples kel ayd 1 b], rac-2-ethoxy-3-(1H-
1@5?35311 nﬁf%ﬁﬁ?xlucéaﬁjeih Edthlas 1‘% ied I(tjléﬁ cﬂc% eﬁ:ﬁfi QQKQSoPropyl-

acl ogy t e proce SCri

phseahpt-axthylxazele i NBY-dimetbylformamidy i e pe@nce of sodium hydride
1Al ds ) AL OBBC AT se%ﬁm §§%z%ﬁ -8 fH5AHEhdol-4-y1}-2-
ethophempionik aeid| ety gityr, Uhh:hlwae sﬂmequarntly sapomﬁed to yield rac-3-{1-[2-
%&sgtndo:g)gﬁ{)ﬁéﬂﬁ)q?—?&&ﬂ—oﬂa&l-ﬁﬁm&&%ﬁﬁ PEe; ok 3¢ ﬂ'—f’-mchoxy—pr opionic

adidies gleghamysoBd{ 1- [ 2- (5- net hyl - 2- phenyl - oxazol - 4-yl ) - e
thyl]-1Hindol - 4-yl}-propionic acid ethyl ester,

bﬁ@ Eﬁsggﬁfgubsequently saponified to yield

3 {1 [ 2- (5- nethyl 2-phen)rl -oxazol -4-yl)-ethyl]-1H i nd
ol -4-yl}-propionic acid as light 10 yellow solid. Ms:
417.3 (M H)-. Exanple 5

rac- 2- Ethoxy 3-[1- (5-net hyk: 2- phenyl - oxazol - 4-yl et hyl
1-1H i ndol - 4- vII-proplonlchéégﬂ"§5 In anal ogy to the
procedures descrlbed in exanples 1 a] and 1 Db],
acele Ethosy ey [ eppheavlyéRazol byl amiopyAeitinstoh¢tvil-propionic
g%%ter was reacted with 4- chloronethyl 5- et hyl - 2-

enyl -oxazole in NN-dinetliylformamde in the
presence of sodiumhydride to yield
In analogy to the procedures described in exaraples 1 a] and 1 b}, rac-2-ethoxy-3-(1H-

indol-4-yl)-propionic acid ethyl ester was reacted with methanesulfonic acid 3-(5-methyl-
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-meéthyl-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—mdol~4—yl}—proplomc acid as light
brown oil.

MS: 433.4 (M+ID".
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rac- 2- et hoxy- 3-[1- (5- net hyl - 2- phenyl - oxazol - 4-yl net hyl

)-1Hindol-4-yl]-propionic acid ethyl ester, whi ch

was subsequently saponified to yield rac-2- eth /ﬁ/ ;
WORNNABER ) 1| -2 20 PCT/EP2003/012814

phenyl - oxazol - 4-ylnet hyl ) - 1H-i ndol - 4-yl ] - propi oni c

acid as off-white solid. M:3463.3 (MH-. Exanple 6

rac- 2- Et hoxy- 3-{

1-[2-(2-fl uoro-phenyl)-5- meEghypledxazol - 4-yl met hyl | -1 H

|ndol 4y11- 25 proplonlc acid In analogy to the

~géter was reacted with 4-chl or onet hyl - 2- ( 2- quoro-
phenyl)-5-net hyl - oxazol e in NN- d| rret hylforrram de in

Il¥rl gﬁ a1§g)e?)etgg§m%£ﬁg%g%d UGt o~ Ogl Rlf ﬁc' f-efoyor (H-

indblyl- ﬂmgmm kil iyl emm@wmaammemmmmmmmﬂ-

R LSBT 5 S 7 8 3o o ot
h3dfide foZ)HélQ rid—%ﬂmpr efnyl2) (-SSmBﬁatyhyalpImnﬁZ@iazél-ybfl)%W] 1H-indol-
4 @gﬁl nd Ol gl!i}ett%f e%gel 1%@?18}1 Was subsequen{ly sapomf‘lseds to y1e?d IaI\C{—%—E:ﬂIlOXY—-

3r{ae[—23€5( ﬁlefbarl—e Dhehflaxazdiieyyefhyh- iNYd1- DB Z00pnid 4R 43 light
Y%{]h) | ki ndol -4-yl|-2-ethox propionic acid In anal ogy
VYffl%dprocedures described in exanples 1 a] and 1 b],

rac- 2- et hoxy-3-(1H 10 indol -4-yl)-propionic acid

MS: b 3dd-8T).was reacted with

-~ 4-chl oronet hyl - 2- (2-chl oro- phenyl)-5- et hyl - oxazol e
in N, N-dinethylformam de in the presence of sodium
hydride to yield

rac- 3-{1-[ 2- (2-chl oro-phenyl ) -5-net hyl - oxazol -4-yl neth
yl]-1Hindol -4-yl }-2- et hoEyanwlesi oni ¢ acid et hyl
ester, whi ch was subsequently saponified to yleld

-4-yl}-2- ethoxy proplonlc acid 15 as Ilght bromn
I ahaldgy tuBhe pidtedhir¢sMebfribed 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-

phenyl-oxazole in N,N-dimethylformamide in the presence of sodium hydride to yield
rac-2-ethoxy-3-[1-(5-methyl-2-phenyl-oxazol-4-ylmethyl)-1H-indol-4-y1]-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 §

rac-2-Bthoxy-3-11-[2-(2-flnoro-phenyl)-5-methyl-oxazol-4-ylmethyl]-1H-indol-4-yl}-
propionic acid

In analogy to the procedures described in exaﬁpl% 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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Exanpl e 8
rac-2- Et hoxy-3-[1- (5-met hyl - 2- o- t ol yl - oxazol - 4-yl met hy
|- H i ndol -4-yl|-propionic acid 20 In analg

t he
‘woﬁ%UﬂﬂﬁﬂFes described in exanples 1 a] and 1 ?¥ﬂﬁ?wﬁﬂﬂﬁﬂ4

rac-2-et hoxy-3-(1H i ndol -4-yl)-propionic acid ethyl

ester was reacted w th 4-chl eBéret hyl - 5- net hyl - 2- o-

tol yl -oxazole in N, N-di met hyl formam de in the presence
4-qi}-pogiams dﬂ:ytﬂ ethyfleestew, whieh ovas sitbsBquently saponified to yield rac-2-ethoxy-

0-t0

S aar Ay PRl sk PRy R e E i plopidfic acid s
offtiisieopobidt | y saponified to yield

rac- 2-et hoxy-3-[1-(5-nethyl-2-o-tolyl- 25
@22?5 161-_ .tethyl)-1Hindol -4-yl]-propionic acid as

" ght’ Egro "oil. Ms: 417.3 (MH)'. WD 2004/048371 v

PCT/ EP2003/ 012814 -38- nmet hyl - phenyl) - 5- net hyl - oxazol e

in N, N-dinethylformam de in the presence of sodium

hydride to yield

rac-2- et hoxy-3-{1-[2-(4-fl Hor o- met hyl - phenyl') - 5-met h

yl - oxazol - 4- yl net hyl ] - 1I—|—r11%%?-2 yl }-propionic acid

et hyl ester, which was subsequently saponified to
ragte{ §H[2-(2- Clﬂoro-phenvl) 5-nethyvl-oxazol-4-vimethyll- 1 H-indol-4-vl}-2-ethoxy-

(im%cgél oxy-3-{1-[2-(4-fluoro-3-nmethyl-phenyl)-5-nmeth

P‘yqi—crxazma 4-ylmethyl]-iH 5 indol-4-yl}-propionic acid (

as off-white solid. Ms: 437.3 (MtH)+. Exanple 12 ~.° -
I el @cyEED hhegro&d{ﬂes[tﬁse(rﬂaeidém pxampplxzyl— ghedyl Bl; fecrptihyky-6x( 1H-

I | net k|| - ioni ¢ 1 d, |
RS RR T sl st R Ringn e 12 gftore-
phﬂd’l}lS—m}eth)ﬂmaﬂetﬂNNd&ﬂéthﬂormadﬁﬂe #rthk pra3eneicdeddinm hydride
toaﬁfﬂ% i 23 ec%loggr _Rhggﬁiﬁ t.ed &yf -0xazol-4-ylmethyl]- 1H-indol-4-y1}-2-
et;hbﬁyl-plrc)pﬂmm&yﬂxyba@érpbvhlchw\rah\ls%sdqmﬂhy éﬂ‘cﬁxﬁﬁ%rfodiﬁld fac-3-{1-[2-
(i—glgl_- - ﬁ%g@%—gefgy %ngzrgl-@/ %meﬂleyl] h-? ]_Xd(ﬁ 4-yl}-2~ethoxy-propionic acid

aslligh bedhn sodidr opoxy- phenyl ) - 5- met hyl - oxazol - 4-yl met hyl ]
-1H 15 indol -4-yl}-propionic acid ethyl ester, which

N}%@itﬂ%ﬁ'ﬁ&?ﬁﬁlem |y saponified to yield rac-2- ethoxy-3-{

(4-i sopropoxy-phenyl) -5-net hyl - oxazol - 4-yl net hyl ]
-1Hindol -4-yl}- propionic acid as light yellow solid.
M5: 463.3 (MtH) +. 20 Examlie 13

Example 8 {

rac-2-Ethoxy-3-11-(5-methyl-2-o-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-y1]-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-yi]-propionic acid as light brown oil.

MS: 417.3 (M-HJ".




rac- 2- Et hoxy-3-f 1-
[ 2- (4-isopropyl - phenyl) -t hi azol -4-yl met hyl | -
| Hindol -4-yli -propionic acid In analogy to t

t he
WO U8R es described in exanples 1 a] and 1 HCTEP2003/012814
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rac-2-et hoxy-3-(1H indol-4-yl)-propionic acid ethyl
ester was reacted wi th 4-chl arggeet hyl - 2- (4-i sopr opyl -
25 phenyl)-thiazole in N, Ndi nethylfornmam de in the

Iﬂéthﬁlqﬁlﬁ,ﬁybfs mdiymxm@é hm N- Qﬂétﬁﬂflﬁ)r{n@&née FntéB@ fyeséhc{e of sodinm
[1 : (4- Hsogroﬁ@%q} p g ){ -t hi azol - %
hygpdgE nyl}ﬂ SROPTON 34L& (gro- é@tl@hyl- tiyl-cxazol-4-
v bh Hu@llﬁﬁdblslﬁﬁp-@rgﬂnﬁﬁmta%dﬁﬂﬁh gster, which was subsequently saponified to

2
Yﬂ fg et*ElO)b(’iyﬁ é’n&lr %%ﬂaqr@r%meyhyﬂr@hhwl }-5 ekthyldotazdl-4-ylmathyl]- 1H-

lﬁ@cﬂlipglfp b@hc%&dés%ﬁwﬁ[?%h gsolid. Ms: 449.3 (MH)t.
WO 2004/048371 PCT/ EP2003/ 012814 -40- CLAIMS 1.

npoun fformrula OO RBCaCbhRA CNNRC2Y
1§§43Z\3(%I§J\Ahereln R is aryl or heteroaryl; R2is

hydr ogen, al kyl or cycloal kyl; R3 is al koxy or al koxy
substituted with one to three hal ogen atons; R4 is
hydr ogen, al kyl or cycloallyl; 10 A is oxygen or

sul fur; nis 1, 2 or 3;
. Example 12

rac-2-Fthoxy-3-{1-[2-(4-isopropoxy-phenvl)-5-methyl-oxazol-4-vimethvi]-1H-ind ol-4-

yl}-propionic acid

In analogy to the procedures described in examples I 2] and 1 b], rac-2-ethoxy-3-(1H-
indol-4-yl)-propionic acid ethyl ester was reacted with 4-chloromethyl-2-(4-isopropoxy-
phenyl)-5-methyl-oxazole in N,N-dimethylformamide in the presence of sodium hydride

to yield rac-2-ethoxy-3-{1-[2-(4-isopropoxy-phenyl)-5-methyl-oxazol-4-yimethyl}- 1H-

indol-4-y1}-propionic acid ethyl ester, which was subsequently saponified to yield rac-2-
ethoxy-3-{1-[2-(4-isopropoxy-phenyl)-5-methyl- oxazol-4-ylmethyl}-1H-indol-4-yi}~
propionic acid as light yellow solid.

MS: 463.3 (M+H)™.

Example 13

rac-2-Ethoxy-3-{1-[2-(4-isopropyl-phenyl )-thiazol-4-ylmethyl]- 1H-indol-4-v1}-propionic

acid

In analogy to the procedures described in examples 1 a] and 1 b), rac-2-ethaxy-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-ylmethyi] - 1H-indol-4-y1}-propionic
acid ethyl ester, which was subsequently saponified to yield rac-2-ethoxy-3-{1-[2-(4-
1sopropyl-phenyl)-thiazol-4-ylmethyl}-1H-indol-4-yl}-propionic acid as light brown solid.

MS: 449.3 (M+H)".
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and, wherein the bond between the carbon atons Ca and
Cb is a carbon carbon single or double bond; and
pharnaceutlcally acceptabl e salts and esters there

WORBIPEFL hounds according to claim 1, wherei WCWEPZQ‘WMZ“”

phenyl or phenyl substituted with one to three
substituents i ndependently sel4gcted from al koxy,

al kyl , hal ogen and al kyl substituted with one to
three hal ogen atons. WO 20041An3871 PCT/ EP2003/ 012814

" -41 3. Conmpounds according to claiml or 2, wherein R

i s phenyl, dinethoxyphenyl, isopropyl-phenyl,
fl uor o- phenyl, chl oro-phenyl, nethyl-phenyl,
trifluoromethyl xyphenyl, nethyl-fluoro-phenyl or

1, somkﬁppmﬁh@ayﬁmnﬁmiCbnpounds according to any one of
clains 1 to 3, wherein RZ is hydrogen, nmethyl 5 or

ethyl. . 5. Conpounds according to claim4, wherein R2
is nmethyl. 6. ouids according to any one of clains
l1to5 wherein is methoxy or ethoxy. 7. Conpounds

according to ag&_ me of clains 1 to 6, wherein R4 is
hydr ogen. (CD :Lonpounds according to any one of
clains 1 to 7, wherein the bond between the 10 carbon
atons Ca and Cb igha carQon car bon single bond. 9.
Conpounds accordi hg to @ghy one of clains 1 to 8,

wherein nis 1 o . 0. Conpounds according to any
one of clains 1fjito 9, WwRerein A is oxygen. 11.
Conpounds accorolgg.

selected fromra -{

to dny one of claims 1 to 10
[ 2- (3, 5- di met hox) - pheny}) -

5- met hy: 1zoI 4-yl met hyl ]
-1 Hindol - 4- yI} 15 2-
rac-2-et hoxy-3-{1-[2-(4

¢ rg%vgiﬁc aCIdég
- (4=i sopropyl-phenyl ) -5 t hyl - oxa
zol - 4-yl net hyl ] - 1Hi ndol - hIJRz yl } - propi oni c aci d;

rac- 2- et hoxy-3-f 1-
[ 3- (5-net hyl - 2- phenyl - oxazol - 4-yl) - propyl ]
-1H-i,ndol -4-yl }- propionic arid; 20
racvg1 ?ﬂoxy 3-{1-[2-(5-nethyl -2-phenyl - oxazol -4-yl)-e
thyI] 1H i ndol - 4-yl }- ' '
R is aryl or heteroaryl;

I

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.




s}

10

15

25

propionic aci d; rac-2-ethoxy-3-]

2&5 net hyl - 2- phenyl oxazol - 4-yl net hyl ) - 1Hi ndol - X J

BT ¢ add; rac-2- et hoxy-3-f 1- PCT/EP2003/012814

[2 (2-fluoro- phenyl)-5-nethy|_oxazo|-4-y|nethyl]
-1Hindol -4- 25 yl }-propionic.agid;
rac- 3 11-[2-(2-chl or o- phenyl) - 5- met hyl - oxazol - 4-yl net h
W. ] m;as ado¥dihg & dEENDYY2, Rzﬂﬁ?éa@ R} & pach; diMRhoxyphenyl,
2004/.04 ?&l eCTl Epz‘b 012814 -
r ac- 25T ARk PRse b Fliene-Raehy chinre: Hbémﬂl mgkEy phenyl ifgarpipethyl-
|') - 1igheAdOhethyM fidoro-pHeBRI R Mopr 4 -3-4
1- [Zw?éﬂgﬁloro phendﬁggg nmet fﬁﬁk2§§%$ﬁ4-ylnEthyI]-1F+
i .ndol proplo icacid; 5
Aac- 529 W SCCPE 039 0} {or3: wbeisireR Hy by doapyy methyl
') - 0%azadyl.4- ylnethyl] 1FL |ndoI 4-yl }-propionic acid;
rac- 2- et hoxy- 3={

[ 2-(4- 4uor o- 3- | - phenyl thyI oxazol - 4- yhnet
#w ] LPmePqungspecar %I%I%E‘l%r"i‘fh@r%%ﬁgls methyl.
rac- 2- et hoxy-3-{1- [2 (4-1isopropoxy-phenyl)-5- et hyl -
&zol Z%nyﬁt hdmm g&cbrcﬂ-ﬁrg tok@ylond o cldimyd 1 toly, ¥BkRMH R® laﬁse@lca@dx ethoxy.
rac- 2- et hoxy- 3-

Tty PR S oy Eoe LSRG el NI g Preroees.

claim 11 selected fromrac-3-{
B[ Z%ﬁlfﬁ)iﬂﬂnﬁchﬂmbmhﬁﬁbhk obclaeishyto-70wh&eir the hbAR bbtween the

| LHLagel =t L0152, SLDON L 0Bl a5, 31

[ 3-(5- nethyl 2- phenyl oxazol - 4-yl) - propyl ]
91H- Codglouvddyhdcordiigopiaiote 8E¢l6in@ricko-8, wherein nis 1 or 3.

- rac-2-ethoxy-3-{1-[2-(4-fluoro- 3- nethyl phenyl) 5-meth

" PER ot T e e opr Bbdrat e SoPha o

according to any one of clains 1 to 12
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-ind ol-4-y1}-
propionic acid;

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

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

rac-2-ethoxy-3-{1-[2-(2-fluorc-phenyl)-5-methyl-oxazol-4-ylmethyl} - 1 H-indol-4-
y1}-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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conprising one of the follow ng reactions a) reaction

of a conpound according to formrula OOR R3 Ca Cb R4 1

doasshy H WO 2004/ 048371 PCT/ EP2003/ 012814 -éﬁEwa 2814
e presence of a conpound according to formﬂ)a ?\’r

X~ A (CRZ)~ R2 (S) wherein to R4, A and n are
defined as in claim1, Xis hal®gen or CHSSCB, Ris

aIkyI I erei n the hond_ between
he Bsrpotont L Cop b ol aces! 4B D BoraoL A1)
si nghepwmidandl e bond; b) hydrogenation of a conpound
according to formula OYOR3 Callb 4 R N\/ 1 H2\ |

R ((@-3-f#4[2-(3-chloro-phenyl)-5-methyl-oxazol-4- ylmethyl]-1H-indol-4-y1}-2-

12.

13.

ethoxy-propionic acid;

rac-2-ethoxy-3-{1-[5-methyl-2- (4—tnﬂuoromeﬂ1y1—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-ind ol-4-y1}-

propionic acid.

Compounds according to claim 11 selected from

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—ﬁlethyl—z-phenyl-oxuol—z_fz-}rl) -propyl]-1H-indol-4-y1}-
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.

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

O. _OR

3

R—C?

élb

L=

(




(©

wherein R to R4, A and n are defined as in claiml.
14. Conpounds according to any one of clains 1 to 12
as therapeutically active 10 substance. 15

_f _
W@ég’hﬂéj%%&s according to any one of claims 1 tPGDEFP3/012814

5
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15

the preparation of nedicanents for the prophyl axis
and/ or therapy of diseases whiéd-are nodul ated by
PPARa and/ or PPARy agoni sts. 16. A pharnaceutica
conp%@gﬁPﬁﬁﬂ%ﬁﬁﬁﬁﬁﬁnm@uad@@ﬁpﬁuﬁﬂaﬁmnﬁ@tordance with
any one 15 of clainms 1 to 12 and a therapeutically
inert carrier. -44- 17. The pharmaceut4 cal conposition
of claim16 further conprising a the!%peutically
effective amount of a |lipase inhibetor. 18. The

phar maceuti cal conposition accordiygA o claim1l7v,
wherein the |ipase inhibitdﬁwb pPryistat. 19. The use
of a conpound according to any of@ claims 1 to 12
for the preparation of nedicanments for the treatnent
and/ or prophyl axis of diseases wh)ich are nodul ated by
PPARa and/ or PPARy agonists. 20. E%npound according to
any one of claims 1 to 12, when manufactured

accowhiérag R'co®’pk anéasrodefekainl3aim?ll X Fhelodse oPEHES0s, R is

conp d cor dj t,0 .any. Q of,clainms_ 1 tqQ 12 in the ]
G T Gl g KA RAT bind b Ve ek semosAHmeF and CVis
pr ophyb@xésbai sidgleeagestle ohgh are nodul at ed by PPARa
and/ or PPARy agonists in a patient who is al so

receivi treatment with a |lipase inhibitor. 22. The

use acc g%chyﬁl ﬁoﬁesa%?%#ﬂ PRPRREREFHdmgdo forsada

inhibitor is orlistat. 23. The use according to any

one of clainms 14 ©o 2 wherein the disease is

di abet es, non-i nsulN ependent di abetes nellitus,

el evated bl ood prgssure, increased lipid and

chol esterol |eveis;Cat herosclerotic di seases or

nmet abol i c syndron%] 24. The use of claim 23, wherein

the di sease i s non-lifnsulin dependent diabetes

mel litus. G 4

N R
iy
\ Y )
B2
wherein R! to R%, A and n are defined as in daim 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
PPAR0 and/or PPARY agonists,

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

of dlaims 1to 12 and a therapentically inert carrier.




17.

18.

19.

20.

w21,

22.

23.

24

-44-

The pharmaceutical composition of claim 16 further comprising a therapeuticalily

effective amount of a lipase inhibitor.

The pharmaceutical composition aécording to claim 17, wherein the lipase

inhibitor is orlistat.

The use of a compound according to any one of claims 1 to 12 for the
preparation of medicaments for the treatment and/or prophylaxis of diseases
which are modulated by PPARa and/or PPARy agonists.

Compound according to any one of claims 1 to 12, when manufactured

according to a process of claim 13.

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 PPARa and/or PPARy agonists in a patient who is also

receiving treatment with a lipase inhibitor.
The use according to claim 21, wherein the lipase inhibitor is orlistat.

The use according to any one of claims 14 to 22, wherein the disease is
diabetes, non-insulin dependent diabetes mellitus, elevated blood pressure,
increased lipid and cholesterol levels, atherosclerotic diseases or metabolic

syndrome.

The use of claim 23, wherein the disease is non-insulin
dependent diabetes mellitus.




