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PPAR AGONI STS USEFUL FOR THE TREATMENT OF DI AB
The present invention is concerned wth novel indolyl

i Ives useful as insulin sensitizers
g%f’%@&? arly PPAR activators. In a fi rstpgw&@?lo@ﬂgre
is provided the conpounds of .formulal $ RA RS R6 N
gl R ~CH2ZFIWA RZ wherein R is aryl or heteroaryl;
R2 is hydrogen, alkyl or cycloal kyl; R3 is aryl oxy,
al | cenyl oxy, al koxy or al koxy substituted with one to
three hal ogen atons; 10 R4 is hydrogen, alkyl or
cycl oal kyl ; wherein anyone of R5 and R6 is 3 0 0 12

N-suBsBieHd- 20 Ovpor WOpRIMIENT0 24 112 GoBetioE RA0R3 4 089 S: vderyARER
THE TREATGENM trepiaegTHsydr ogen, al kyl or cycl oal kyl and,

wherein the bond between the carbon atonms Ca and Cb
is a carbon carbon single or double bond; R is
hydr ogen, al kyl or cycl oal kyl ;

The present invention is concerned with novel indolyl derivatives useful as insulin
sensitizers, particularly PPAR activators.

In a first aspect, there is provided the compounds of formula I
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(1)

wherein 7
R'is aryl or heteroary};

R?is hydrogen, alkyl or cycloalky};

Ris aryloxy, alkenyloxy, alkoxy or alkoxy substituted thh one to three halogen atoms;

R*is hydrogen, alkyl or cycloalkyl; .

wherein anyone of R’ and R® is

o R

. ; (I:L'CL ,



Rs is hydrogen, alkyl or cycloal kyl; wherein anyone

of A and At is nitrogen and the other is oxygen

sulfur; nis 1,2 or 3; and pharmaceutical ly 12 March 2007
acceptable salts and esters thereof. In a second

aspHe 0 fa¢ e is provided a process for the PCI/EP2003/009819
preparation of a conpound as defined above conpri sing
one of the follow ng reactiong-a) reaction of a

co ccordin for 4 RS R7.. Rs NH
(2 RPUEBRIERIaReR i o Slodll anf oo apdberpesm thecarbon
f orfews & ard C°As a oxrban c{rBhidgle or daublddond) Wher ei n anyone
of RSand R6 is Rs RO O 12 March 2007 2a and the

ot K& hydvodty MiQDE Ryl | or cydoal kyl and, wherein the
bond between the carbon atons Ca and Cb is a carbon

cagbe i ngl e bond; Xis hal ogen or CH3S(3;

R R g’f‘%ﬁgg“g‘?’f;‘{”gc?dm‘ﬁa 5 kyl; R to R4, R, Rs, A A

and n _.are defined as in
wherein anyone of A and A

18 nitrogen and the other is oxygen or sulfur;
nisl, 2 or 3;

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.
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in the presence of a compound according to formula

1 R
_ X\ A\":\ "
' | (CH,), Le -
@
 wherein anyone of R® and R is
RO ||33



claim1; b) hydrogenation of a conmpound according to
formula EERe RA5 RE N1 gt RCH2 nA R2 k

wherein anyone of Rs and e is Of/~a ~/ Cb ané3%¢ﬁ¥h2007
ot her is hydrogen, alkyl_ r cycl oal kyl ; and wherein

t he bond between the carbon atomCa and Cb is a

carbon carbon double bond; Rl to R4, R7, R3, A A

and n are defined as above. In a third aspect, there

i s pamisheetiieras iyHagendeylti gdballpbaposhdéio thebondiretvermthe a
conpound &S aﬁ@&“ il &%ﬁ%oﬁﬁ@@oﬂd@@ﬁ@@&ﬂt Xk ﬁl:ll)gén or

inert carrler. ourt aspect . ere |s(£§§¥

t he .GHeSQR is alkrrasy anaraled Ra&F R n%dRaao&/énfiarare sta

pr epasiaii;ons of nedlcanents for the treatnment and/or
prophylaxis of diseases 'which are nodul ated by. PPARa
an PPA 0 spect, there is
prcg)i/]g)y(‘ihr &e?arﬁéénﬁ%ecg S%dgéear&té%ff%%u%efi ned above in the
manuf acture of a nedlcanent for the treatnment and/or
prophyl axi s of di seaggs whi are nodul ated by PPARa
“and/ or PPARy ag Iggtient who is al so
receiving treathe | i pase inhibitor. 12 March
2007 2b In a sixt ¥re is provided the use
as defined aboveg MheLetn,fhe disease is diabetes,
non-insulin dethdent di abet es nell'{uslﬁelevated

bl ood pressure, increased i pi ;&hblestero

| evel s, atherosclerotic di$ Bt abol i c
syndrone. The conpounds of fornul a ‘And their
phar maceutically acceptable_saltﬁfand esters

(Ik) :

wherein anyone of R® and R® is
o W
zr—éizzcl—
o

and the other is hydrogen, alkyl or cycloalky]; and wherein the bond between the
carbon atom C2 and C? is a carbon carbon double bond; R to R4, R7, RS, A, Al
. and n are defined as above.

In a third aSpéct, there is provided a pharmaceuﬁcal composition comprising a

compound in as defined above and a therapeutically inert carrier. -

Ina fourth aspect, there is pf_ovided 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 PPARy agonists.

In a fifth aspect, there is provided the use of a compound as defined above in the

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

are modulated by PPARaand / or PPARy agomsts in a patient who is also receiving -
" treatment w1th a lipase mhlbltor ' '



are novel and have val uabl e pharmacol ogi cal

properties. They are insulin sensitizers,
particul arly PPAR activators. Peroxisonme Proli flgr%P2007

Activated Receptors (PPARLS) are nenbers of the
nucl ear hornone receptor super famly, which are

| i gand-activated transcription factors regul ating
gene expressi on. Varl ous subtypes thereof have been
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, oform I's al'nost exclusively found in
adi pocytes. In contrast, PPARa is predom nantly
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Partmﬂad}‘rﬂh‘t&ﬁcy\faﬂrresponses and cardi ovascul ar events.
Di abetes is a disease in which a patlent s ability to
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' decreases due to exhaustion of the pancreas. In
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Current first line treatment for diabetes gcng:ra]ly involves low fat - and glucose - diet
and exercise. However, compliance can be moderate and as the disease progresses,



10

15

| evel s to normal, and thus abolishing, or at |east
reduci ng, the requirement for exogenous 5 insul IZ}F 2007
Pioglitazone (ActosTM and rosiglitazone (Avandi
bel ong to the thiazolidinediones (TZD) class of
PPAF%;éa%oni sts and were the first representatives who
VoAV EEEN approved for NIDDM in several dSUPRI0HWIs1
These conpounds, however,_ gsuffer fromside effects
including rare but severe lTiver toxicity (as seen with
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incréeD-Biprgkd/ipid il Gnquiditingd suclfonfpoundeay also baer B used i n
choieasropae%ﬂytl@aa %ﬁﬁ%@&um&rﬁ&ﬁhm f diabetes,

rl nsul | n endent di abet rrel I i tus,
apoplesets e # s TRAromE pred IRt

" PPARmbekt ceagomsts,e:hqd age exatdt@rtmhayb a1 gheredtheppadis pmﬂntlal

é@%@ltﬂe“com Mﬂﬂﬁ%&y@oﬁﬁh@lﬁ@ﬂ‘t herein are the °
conpounds of formula I and their 30 aforenenti oned

p Wcﬂfﬂﬁ@ﬂ the aohpouRGCst Birmla @ citle useddi the padphyladisand/os e
e oof Bttt YipdBant RELABEN e Bucnk o8 éte'sgnecg#ga&ag&ﬁaad a -

ure

, prqsmeemmmheréhlaé an@hakmoblmﬂsm&ler%dﬁp@sdltemw metabolic

jecaments conprising -the said conpounds, their
pharmaceutical ly acceptable salts and esters, the use

of D‘sc{?)sed ﬁe%gmdare the compounds of formula I and their

5

aforementioned pharmaceutically acceptable salts and esters per se and their use as

' therapeutically active substances, a process for the manufacture of the said compounds,

intermediates, phairmaceuﬁcal compositions, medicaments comprising the said
compounds, their pharmaceuntically acceptable salts and esters, the use of the said

* compounds, esters and salts for the prophylaxis and/or therapy of illnesses, especmlly in

the treatment and/or prophylaxis of diabetes, non-insulin dependent diabetes mellitus,

elevated blood pi:essqre, increased lipid and cholesterol levels, atherosclerotic diseases or
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conpounds, esters and salts for the prophyl axis and/or

therapy of illnesses, especially in 35 the treat t

and/ or prophyl axis of diabetes, non-insulin depéﬁggﬂ?hZOUY

di abetes nellitus, elevated bIood pressure, increased

l'ipid and chol esterol |evels, atherosclerotic diseases
wobod@elyRr ch 2007 WO 2004/ 024726 PCT/ EPZQQ3p008f@dsd0 - 4-

nmet abol i ¢ syndrone and particularly for the

prophyl axi s and/ or therapy#-of non-insulin dependent

di abetes nelljtus, and the use of the said conpounds,

metahoficsyadrgme andpasticnisrly fopthe ProplylRTispRdAr Berapefinerrnstins
déberidedtaebéresamlitaindandclisO6f thy saif Bythpouhnas, Gilts hid BRS SR he

rteEe Sotiaden @t Rt PonbinR AR feBlyis
the rentragne md&r@mphﬂmsﬁdlabetem morissybrdepkidentidichetts mellitus,

el&fgt@ci ﬁé&ﬁr&gurl‘: %’cﬁéa&d hﬁlﬁ by &3194[:&51%5? a@leﬁa@&&@& d¥eases or
syn rone. e present description the
mF al one or i n conbi nation, signifies a
strai ght chal n or branched-chain al kyI group with 1 to
8 &mthbpreseat dessiptipn b emalaliyl’.alone oriacghbingion, signifies a

s éﬂt”&tiiﬁ O GRALLA- %Mﬁg%&%gmw 11188 darbdh aq?{ﬁ@ gR-EPabﬁrtao it

articul arl a strail
swawhtr% heachegrghain Mwurgwéubt%@hoqat%s andpartislaterrefprged
a dpsighaor Bﬁnﬂfed—%ﬁd’irﬁdl‘gﬂ’l grou}_ﬁhlﬁi ToaRabé AGGE @da.r@les@ﬁsnaigky |

h ,
e PRy g by e B i e B BB B fbn,
telrtslmmértheaschr@ny?@’fﬂs the ispoerivdeiyls, theisenydric arrﬂeth¢ls<ump| C
oc%z %E@mmgﬁ@ﬁl a8 kﬂiylrzﬁd R¥de Fﬁf&ﬁecﬁ&&lﬁh and nost preferred

erm ]E:yc oal cyI , alone or in
;ﬁgr%‘%"ﬁ?i?%ﬂfé Wne b iy Yo ol St i o B,
caﬂmn etoBs arak tyeferably o eysloalll eingwviths3 tof c@BorCatoms \Esdrapl¢siof Cs-Gor e
eyl M SR bropflEhdiil-cfelbbloD @rd?nﬂé‘thﬂqrglbﬂfobﬁyéy%ﬁdtﬂﬂﬁéﬁw |

ut yl,

RTINS IR ST S Uy

cyclolefl Rydiohegtylché Belopityl, ﬁgf&b]ﬂil@vﬁbyrbpﬁn d cycl ooctyl,

20

5

preferably cyclopropyl.” The term "al koxy", alone or in

Co'i!%ét@éri"aﬁ%ﬂqf %lo‘ilﬁbﬂ‘ ih @énﬁ?na%ﬁ’ ‘é@mﬁfes Sg'i’& ST BB ol

the term preV| ously
Ogip waish Sy gremy 1o hasthe B‘i‘}‘t‘i‘ﬁ“?!@"ﬁ‘h‘tl nce, ety ppthoxy,
etlfoxp mqﬂﬁpox;g :yopmpm%rpowoxm;&wto@yé Yec. bmdzuhmey:,bum 2-
ut oxy a ert .buto - L oxyet hox
T G e O G i e
mﬁh@ﬁerred met hoxy. The. term "al kenyl " al one or in
conbi nation, signifies a straight-chain or branched-
The term “alkenyl” alone or in combination, signifies a straight-chain or branched-

chain alkeny] group with 2 to 8 carbon atoms comprising a carbon carbon double bond,

- preferably a straight or branched-chain alkenyl group with 2 to 6 carbon atoms and
particulasly preferred a straight or branched-chain alkenyl group with 2 to 4 qqrbon atoms.

Examples of straight-chain and branched C,-C; alkenyl groups are ethenyl, propenyl,

* isopropenyl, butenyl, isobutenyl, the isomeric pentenyls, the isomeric hexenyls, the

80

isomeric heptenyls and the isomeric octenyls.

The term “alkenyloxy” alone or in combination, signifies a group of the formula
alkenyl-O- , wherein the term alkenyl is defined as before. Examples are ethenyloxy,

 ‘propenyloxy, pentenyloxy and preferably butenyloxy.



10

15

20

25

80

25 chain al kenyl group with 2 to 8 carbon atons
conprising a carbon carbon doubl e bond, preferab

strai ght or branched-chain al kenyl group with 21% k&%?h2007
carbon atons and particularly preferred a straight or
branched-chai n al kenyl group with 2 to 4 carbon atons.
wbtawplses of straight-chain and branched f@eedosdoksany!
groups are ethenyl, propenyl, isopropenyl, butenyl,

i sobutenyl, the isomeric q{@entenyls, the isoneric
hexenyl s, the 30 isomeric heptenyls and the isoneric
ocTeniprs "arpthalopetris cambinarign. sigjfies 3 P! Q5maphhyl group,
&@fabllya éﬂgro@vﬂ'ﬂdhfdpﬁ&mﬂy @FrRbifhe@k niobﬁussﬁmuds,q:refmbly

%?ﬁ’r% o et b D LEL T bt d deflned as

allgduatbemyt cpang, @ﬂﬂmﬂeﬂmmaﬂbgmmmyhvbwom&rm,ch 2007
dﬂ%ﬁ?gc%ﬁ;%ﬂ 1%&&%8&1 /aﬁfﬁgﬂc%%g%@ k&lkyﬁmmﬂaﬁb&%{ Hirdxélfyy I

ne or in conbinat fies

niffg ATk Apbstigftes ijth ong fotuse Baé%yn oty éﬁyﬂrl wrelaﬁ}hﬂﬁp
piepflj fRbrphstyl &ﬂdifoﬁ&nﬂnﬁetmfxyplﬁﬁy% 1@@%@6@1}!@1@1 &hylphenyl,

isgpr%p%ﬁailengi ¥% l?qg%henylapm rl;?rg Subs?tﬁllgtec} TJJlH‘ldIF@SQ %@&{ilyph%%ll ected
subtitwtyd widr twormyethyl grywps, heept wbmﬁn}ted wigh tk\@wamcbanmﬂ phenyl
BRIV GRS horoGRITROp YRyl Sib AR ko atoms, phenyl

R S INAR G R ———

substltuted with one to three hal ogen atons, e.g.
t 1 iThe tsom Sargoky) klonserdiceabinalire sigrifies i ag}-Op Igmuy:l wherein the
tefi? Lx%?@éﬁﬁé&’is bef&%%??élféﬁ&‘?&)(xh ple Is BRASIBROXYD henyl
thy phenyl , 1 sopropyl phenyl, ert butylphenyl
sub ted with trlfluor
B e ey il b PoREe D PSP e

pmmmhlytdaﬁnedm Woshongoomps, prgftrelﬂydmeb@dmmcrm basbeknwiplaged

b bg%@ﬁgér\ieg% fé@ﬁﬁﬂgésﬁtﬁﬁd“ﬂefeﬁ@ét b&E}l%ﬁ%&uﬂst&M@iﬁm or o

ted wt oro or
ylkowéﬁlpseatlgafembfﬁqu é’émﬁéﬁ erg?dda ZY The term
"aryl oxy" alone or in conbination, signifies an
~ ar Vihe rm fmuingd, aloveer i combingtiont @n:ﬁeaa piiimarg, sehefidaneat as

tefhg.rr-faﬁf'n olﬁ*oﬁ H%B&erdrv?adchgﬁég%h ohaswxﬂl‘t%wéc&i@é oD fr&lpM

one_or S|gn|f|es an aIkyI
cagfying w@aﬂ Rwdgaﬂ@yhﬂb&guen&@%beévp% Womr?@amww. ch
sife o@&&&@ﬁt&lkyﬁr efcwa&ﬂlsﬁbsﬁuaanmtdﬁe&ge RitRigesubdisutee n

t"ﬁﬁgﬁf% ced ab%&asﬁg%ﬁf&wﬁﬁgﬁ%ﬁ%%@ﬁ? ef| ned

dimgthylamino, di¢thdayine mettyl-eydaming pafdidi] -yl cfrlpzp@mhnreetc .

| plpﬁfaB ZQM&%&%&% %{%ﬂdﬂetﬁyl&%ﬂ@%ld partlSlafiPbritharfihing." .

al on
‘squndar

e term yha?ogen" alone or in combination signifies fluorine, chlorine, bromine or

I'n coimmlnatlion, SI gnl 1es a prlmary,

jodine and preferably fluorine, chlorine or broml_ne.
The tf_:rm' "carbonyl“, alone or in combination signifies the -C(Q)- group..
" The term "cyano”, alone or in combination signifies the group -CN.

The terni' "héterbaryl“, alone or in combination, signifies ar_ométic 5-10 10-
membered heterocycle which contains one or more, preferably one or two hetero atoms
selected from nitrogen, oxygen and sulfur, wherein sulfur are preferred. If desired, it can

| .be_ sﬁbsl;ituted on one or more carbon e_itoms by haldger_i,'alkyl, alkoxy, cyano, haloalkyl
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tertiary am no group bonded via the nitrogen atom
Wi th the secondary am no group 20 carrying an alk
or cycloal kyl substituent and the tertiary am nézéif’éﬁbzom
carrying two simlar or different al kyl or cydoal kyl
substituents or the two nitrogen substitutents
wbogethaes form ng a ring, such as, for exgmesseoddd?,
net hyl am no, ethyl am no, dinmethylam no, diethylam no,
met hyl - et hyl am no, pyrrol-iéi n-1-yl or piperidino etc.
preferably am no, dinethylamno and di et hyl am no and
angler friflagrosiehyl. Brefernad heterodri arclepme pridinyborrihiophen dgdn”
o@b@an,esuwmtéumﬁbbmsﬂe f&htﬁminfe b?ﬁvo]ts}l&ﬁﬁkﬂ@mdgﬂ}h&b‘hﬂﬁe
oju ne uor i rine
sl pelizen-siied Hde Tba%ﬁ{sﬁm g Bty
reﬁamnlim&iqpbm-%-ylgm fies the -C(O - group. The term
‘cyano”, alone or in conbination signifies the group
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f aromgti c erocycl e
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likgprefeyatthy hygraelloric asidcandpreenip adids, suﬂweﬁs axgikarid, prepivnic eﬁ 2007
gh06lic2i0; AdyQMJaZia JRA BRI Qﬁ?ﬁﬂl@mc Q:Id, AREhR acid, fumaric
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acgpeghapesulioniescidy pecﬁle&nadulfgnim@, slicylivwsids Nsttyltysteintagd the
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C y o O @ frge atcﬁll. rrll'I z?nrgxolorg'eﬁ@lct hapginct ude,I bcul{I are not
lumfaa &), ﬂm@iﬂm,qﬁtalsmcﬂﬁnﬁ abhpaRal, tdcium, ShQh &iuhkakd¥A8 the

S ret ain the oI 0 f.fec ness and
hkﬁ%%ed r veg%m%’for%aﬁlec lgd aSe a% t?hrr%I Fdi SE%S OfG\%H* "%h are
Semdary,bmbﬂemgrmimey, sgbstlmeldemesmcludmgsatwralbfl cgcurfibg sal ts

” suesﬁ%tédm Qmin@%%mcqor?&aﬂﬁ TG, B asINEPRRAL T C
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g %{‘:E ﬁ’ﬂ’ sufurlc acid, n|tr| acid,
f)‘ﬁ’c'}f-'u laea g mineytriprapylaming shanalamipg HFiae hi or i ¢
argmnd N-a]u}dpxpnrgma; pépetidits, pelymine fsinaaet thelik@dthe cpnpqindof C
x%:laci cax}ﬁs(YgJer,‘feQ«%dtﬁnﬁ&fogn g%t{é}éb&s Bl C}?é%ke L§q add,

acl Steerni ¢ adc uharic acid,
phermageyficatly %?Rﬂablwlﬁqf eompehetls offormee bargthe sodivgm sltani ¢
aci d, mandelic add, nethanesul fonic. add,
et hk'meﬁzpbxirmm bﬁfoaﬂﬂa I dan ﬁlsﬂdhé @cﬂﬁﬁddl d. giz ﬁyd‘rat&t: ﬂ’gea soB@ﬁdnG:)(ﬂF] i.C
acet ste nd the i ke, addition these
be 3fcba i VRO oPUE bl Al bl or kP rad PR 8 atd OF 11
com@n@pf oscopic properties of an initially anhydrous compound of formulal .

{hydration). The term pharmacentically acceptable salts also includes phys1olog1ca]1y

acceptable solvates

"Pharmaceutically acceptablé esters” means that compounds of general formula (I)

* may be derivatised at functional groups to provide derivatives which are capable of

conversion back to the parent compounds in vivo. Examples of such compounds include
physiologically acceptable and metabolically Iabile ester derivatives, such as

‘methoxymethyl esters, methylthiomethyl esters and pivaloylbxymethyl esters. Further

preferred pharmaceutically accéptable esters are alkyl, hydroxy-alkyl, alkoxy-alkyl, amino-

-alkyl, mono- or di- a]kyl—annno-a}kyl morpholino-dlkyl, pyrrol:dmo atkyl, plpendmo-

alkyl piperazino- aJkyI a]kyl-plperazmo alkyl and ara]kyl esters.
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organic base to the free add. Salts derived from an

i norgani ¢ base include, but are not 15 limted tlSMaFrcr:hGZOO’l

sodi um potassium |ithium amonium cal cium
magnesium salts and the |like. Salts derived from
organi c bases include, but are not Iimted to salts of
wphiddsy2s Secondary, and tertiary am neSperaphsisobidd ed
am nes including naturally occurring substituted
am nes, cyclic am nes and‘'basic ion exchange resins,
such as isopropylamne, trinethylamne, diethylam ne,
t r irggitighalipianephysiplogicadlp ydceprableeequivadntsrod tha nemppundsyod gmersl

for?rgzél? Eg 15%1#9&0 e i RiLPESile @d«:&@ whi@h pe uqum@sprmkmgm@ e

e conp or
pagerg %@%&@é%ﬁ?@ ‘%‘;“’E“H% Higimpgre %?%%%?‘PEF:PE&‘S tovention,
Particularly preferred pharmaceutically acceptable
salThs tegh “lipaseivhibitts” wfersito rampoands which atelvepable df inkibitng ths .

aJB:‘?on?EEEsOFbE’ d}éﬂ%{e gﬁﬁégﬁh arlcréa@i gﬁgesc' @ozhb‘iargﬂé JBlifna € 9

ol Vatl on can In the course

R§¥’“fl picdescriBad ip Hek Batei gy omai?é@%rﬂot%w HREf Hpassdlipstagn
is a&ataraﬁp'&odmn&eﬂuem@lem@fn, ahmgﬂmaeme Ees{ilt ciﬂaeﬂydrb@ﬁatmﬁ ofin
h};tsﬂ b% (ﬁ%erylﬁ an m¥.ﬁ)r S lélznrcfr:%%ngcgars%’f fgrﬂ ?ugxgﬂij monlgrefe{re% o as
pagglicins. Pan@ems are wmgeSpﬁyrbmlngtOhall 4, }199éﬂbefﬂfa blllrése
in8BltyAteESs also'?@%lﬁﬁ@r%ﬁﬂ&l%hk)hhﬂﬁt@r‘% @5@&@4@1@&&&5&1 inMEAnNs

kSRR PR AL bR g bbb Toee

paliidrs/ad dhumstenided ithattiecy haip brh eulsfituf2a with oneorsncpegringsk t o

ﬂz&ﬂﬁhﬁ gﬂeg ﬁQFEprguﬂ%? JllﬂblY V8o gﬁ?ﬁ&é @ﬂ%rn%{ce 'ldﬁlg} accaptable

S I nc 0|ca a

Tpm domapyngds. Tap telrre ¢ feéFhﬂé}EF | Rrefe Iiablé sefer%te eﬂlsfa's
ﬂetd}m R kAN &3dpRtad useRl Bytht HinBbRIr Bytven@ish 8fobesaifhd

B S5 PSP B, S5 B o

pxhgeshes:ﬁwmdhﬂgdrhsmhlkd)&ﬁ -PatekyNq. 6404,996, whadhidjelosemappeopriate

Vi o‘]még Icﬁl‘gi’%fellgﬁ% Fﬁﬁjther o Ilg@ﬁ'mlﬂas it |c?mposmons are described

| 'f%%@?lam InsrmatignAl Patgpt @PhcbwoaéW&qﬂfPal%a@W%W?é% kyl

A&lﬁﬁc@:&l rocksdes I‘F%l'fgtﬁdfg r&efion VR0 4 QB4 ds2®in European Patent
A@‘@w%%% AT Aﬁf%"é%ﬁ?‘*@a SRS ¢ e

ounds of %eneral f or nul a siml| ar to-the

Bt js paafersply erplly adminigtasedsfro b et d3ydn figidgg doses

ndart@ﬂhb& s e Eay. plafe&ed is GRETEA Bofd s0fo %@ﬂlg,rraist ;sreﬂe:rmy ia_sr?( 1)
e

g Byt SREE PP p R B s e e i bl e

twoap phitieulady, thrdeitivies pangayt Hlee subjechistprefamablyf an| Olbga geayerwkight

| Lgnﬁ%m' &mgﬁm bBBFMARNREERS 6r hdaRATRRerallyE is BreRFRd @at

Istat an
the lipase inhibitor be administered within about one or two hours of i mgestmn of a meal

containing fat. Generally, for administering a lipase inhibitor as defined above it is

: preferred that treatment be administered to a human who has a strong familf history of

obesity and has obtained a body mass index of 25 or greater.

Orlistat can be administered to humans in conventional oral compositions, such.

" as, iablets, coated tablets, hard and soft geidtin ca?sules, emulsions or suspensions.

Examples of carriers which can be used for tablets, coated tablets, dragées and hard gelatin

 capsules are lactose, other sugars and sugar alcohols ke sorbitol, mannitol, maltodextrin,

or other fillers; surfaétan_ts Iike sodium lauryle sulfate, Bﬂj 96, or Tween 80; disintegrants
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lipstatin as described in U S Patent No. 4,598, 089
are potent inhibitor of |ipases. Lipstatin is a
natural product of mcrobial origin, and orlist &2 Masch2007
the result of a hydrogenation of |Ilipstatin. Oher ‘
i pase inhibitors include a class of conmpound commonly
woedogizareg to as panclicins. Panclicins aicg/rpfedagies
of orlistat (Mutoh et al, 1994). The term "l i pase 10
inhibitor" refers also to-fel yner bound |ipase
I nhibitors for exanple descrjibed i'n |nternational
life sodifm stexchislveolate.aprizpptosh Qrdegitrtivesthereot polymerstikepovidors s
clogvidone] iSdearip &id Gfs Sali9 4] téTde ASHi@ble Z8ferk for SdAGkIatNEY

egn bstituted.w th e or, e .qgro t hat
AR PP BRI i, 40P Pt bl pd
likeo Meraowedhqptarmaewistlipeephitjona caapntaiplpeesersial sgnisf t hese
sEHIBRM ERBlizi ch@vbktinela { LbHARl ’ nds
‘?ef. er s%%gmgrﬂgiggs%gt . 1§ @ﬁf"‘é‘%‘%‘ﬁﬂ"? %5 %gﬁtﬁﬁggv\en%f‘?g%g‘géoﬁhd
RlEREFEensy flavpriRg age: 54l fon Farfipaihe PRSI Pesssurspladiersycoating
agegisend anpibxiéanita ThEean alkd Gntallatil otherBeraptu® @By Wbl | Ssued

sy Pao PR L oy BB P PSR oo BB GGt

 beipreparesdy snapgtherdsiknewrein ttphrnrmetical ah Prefayshio oilistiaions .

adihif s RRE 2l the RORIIBEEHbivk & thé:%gﬁlk HSQ?&S?&?ent No.
aten

ri bed ., for exanple in Internationa
6&@%%%%???‘8@“% 00/ 09122 and WO 00/ 09123. 20
Addi tional processes for the preparation of orlistat
ar @r&ér?e‘a!a@estﬁéjcdnﬁioglli’d’s%%ﬁ'ﬂﬂ%ﬁ%ﬁamﬁ%ﬁ&aﬂ?ﬁ&%l salts
Pub |C@&ﬁ%$ Nos. 1§§$%ﬁ9, 39, 77, 443, 449, anJ
tiessats pegtculadly the cpiapoy %F@# bly orally adm nistered
fr ' I M doses two to
m&_p}&erieaqre@gggsﬁgge orkfiled] WieHR

three tines per referre erein from180 to

R B S e e BT SR O B

divided doses 25 two or, particularly, three times per

- Rday. The subject is preferably an obese or overwei ght

human, i.e. a human with a body mass i ndex of 25 or
greater. GCenerally, it isgpreferred that the |ipase
i nhi bitor be adm nis reaamﬁthin about one or two
hours of ingestion of _c2eont ai ning fat.
Generally, for adm ni&Stering a |ipase inhibitor as
defined above it is Tpreferred that treatnent be

adm ni stered to a human who has a strong famly
wharein the horstbepenthe sirbyn atoros ¢and Ghis aratean carbon siggleersiouble
bdnddex of 25 or greater. Olistat can be adm nistered
" to humans in conventional oral conpositions, such.
RQ§hd}%Q¥ets’ coated tablets, hard and soft gelatin
ca sd1e§, emul si ons or suspensions. Exanples of
garriers which can be used for tablets, coated
Riisydeogds dr agees and hard gelatin “ capsules are

| act ose, other sugars and sugar al cohols |ike

‘REQMHkgat; mannitol, maltodextrin, 35 or other fillers;

surfactants |ike sodiumlauryle sulfate, Brij 96, or

. AToRAM QuAdi slant egr ant s

25

Alis nitrogen.

Further _prefenfed are compounds according to formula I, wherein R' is thiophenyl

oo phenyl both optionally substituted Wlﬂl one to three, preferably one or two substituents _
. independently selected from halogen, alkoxy, alkyl and alkyl substituted with one to three '
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12 March 2007 WD 2004/024726 PCT/ EP2003/ 009819 - 8-
i ke sodium starch glycolate, naize starch or
derivatives thereof; polyners |ike povidone,
crospovi done; talc; stearic acid or its salts and the
like. Suitable carriers for soft gelatin capsules

war®yokns exanpl e, vegetable oils, waxes,pdrakns 009819
sem -solid and liquid polyols and the 1|ike. Moreover,
t he pharnmaceuti cal prepar&-i ons can contain preserving
agents, 5 solubilizers, stabilizing agents, wetting

ha}fg@wﬁ@m Refgtred arg tha abaxg componndspéiorravip hgvharginrthigphenyl is

mﬁ @kiylg agents, flavoring agents, salts for varying

e osnotic pressure, buffers, coating agents and

ani’érﬁéﬂ 31??1;& et-:[ Qr%ﬁo%g‘%rng g&?} . §otr)!f\ qfa 1, %hgl% R'j

t her ape formil ati ons

thiepRend o Pfelfﬂlelw subeﬂtpﬁeé%hwdo ﬂﬁeewmierahbgag@r t¥®r m and
sub¥entd ﬁdﬁfeﬁ&%ﬂ?&le&b!d A6 AR ek, hﬁﬂmy %ﬂﬂoiyhﬁro%;oxy,

har.maceu art.. Prefe abl
iR CREP Ser s ook P o kb i SRS SRBI el he
arftheshoveesmaoahds nf funSila Paheeit thikphenybis @0dphes8;yl.
respectively. Preferred are the conpounds of fornula |

anﬂ?&mFmﬁ&Eﬂa@ﬁ&w 8GEE ﬁﬁ’d lﬁveﬁﬁéd e the E«lf‘:rﬁfc{%ds of
e Co ur
foli T et B BYaEheet BRI G PP T Y dSgHen ok PR 3 |

Paaicklaiywrefenaﬂ alceotkilyse serysdundsUtl Gotmula i,iwherein R’ds mbthde hal ogen
~atons; R3is Rs OO wherein the bond between the
8 %Qf}&d @Ig‘%ﬂﬁpgﬁd%ﬁo&md I%&r&@ﬁh@&eﬁ@ﬁb &Hoﬁ' ﬁgﬁyﬁxp r

) d 0 IS hy rogen; I's ydrogen

150PEOP Wrﬁﬁ Woﬂg?tg“%gen or sulfur, and A is
nitrogen. 25 Further preferred are conpounds accordi ng
t oAkoprefgired dre thabenmiundsif forguls hivbpteirR/lis methoxy or ethoxy.

Particularly preferred are those compounds, wherein R’ is ethoxy.

Further preferred are cbmpoimds of formula I, wherein R* is methyl.

* Another preferred aspect of the present invention are the compounds of formula I,

wherein R* is hydrogen.

Preferred are compound of formula I, Wh.erein R%is

o R
}‘CI)%-::CL )
o _

and R’ is hydrogen, alkyi or cycloalkyl and° wherein the bond between the carbon atoms C*

o and Clisa carbon carbon double bond preferably a carbon carbon single bond.

| ~ Particularly preferred are compound of formula I, wherein R’ s

' o 'Ra .
J—;a___.'.CE.'_

12 March 2007



or phenyl both optionally substituted with one to
three, preferably one or two substituents

i ndependent |y sel ected from hal ogen, al koxy, al kyMagelg2007

al kyl substituted with one to three 12 March 2007 WO
2004/ 024726 PCT/ EP2003/ 009819 -9 hal ogen atons.
wbnefienred are the above conpounds of f orpaileedsiooesis
wherei n t hi ophenyl is thiophen-2-yl. Particularly
preferred are those cofgpoudds according to formula I,

wherein R i s thiophenyl, phenyl or phenyl
a%h%s%h%kmﬁma&ﬂth@hdhﬂax&ﬁh@@nﬂ%b@mﬂk@ﬁ*wﬂ@n@bQWﬂmmﬁi5

afdPSh 4 Ladsit arbbAARIBRIBISD blelrabRla %b&dcaigoamn@le YO,
chloro, methoxy, ethoxy, propyl oxy, |sopropyloxy,

I bl
0 A e Bl e coRioRP b BB LAy |, hir BES s dﬁ%&nds
of formula I, wherein thiophenyl is thiophen-2-yl
AndiUmBFr e ehareshe mpowdnaherdg ta engr by ﬁﬁman\ient i on
5 hpdregehhe conpounds of fornula I, wherein R2 is
hydrogen nmet hyl or ethyl, preferably hydr ogen or

5 nds
e i pAR AL LEM kA RS LB AORE  FOIA
“@%ﬁﬁ@uﬁd%ﬁ%ﬂ formula |, wherein RS i s methoxy, ethoxy,
pr opyl oxy, |sopropyloxy phenoxy or butenyl oxy. Also
pr efuethergdeferre aidthe oappaids oifomfuld IowhandiaR! is hythegei n R3
Is methoxy or ethoxy. Particularly preferred are

t h%ﬁ)ﬂﬁ? PREHRE SpeVb¥eE S hntRR ake%h@&ﬁ%ﬂnds%&oﬁﬁfﬂttglﬂmtﬁa

er@ed conpounds of formula'l, wherein R4 I's
10 ﬁé@ﬁ %&Eer preferred aspect of the present

|nvent|on are the conpounds of formula I, wherein R4
is Rrgfdreﬁ@ﬂconﬁmid@ foedmmle‘fvhemiupmimdz arf3. Fusthexpreferred are
' | kyl
or cy P%EEEY?Hmﬁ%Iwﬁkggg%go? dﬁgaggﬂﬁt %Qcarbon
whe'giR®ich and Cb is a carbon carbon doubl e bond,
preferably a carbon carbon single bond. Partlcularly
pr efl@rpreferrakaze thomppomuls of fofnodafivizerdin Autsalfgi ParRBlailp O

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

Preferred are the compounds according to formula I, wherein A is nitrogen and A' is
oxygen. These compounds have the following formula:

wherein R! to R® and n are defined as before. -

20 - Preferred are the compounds according to formula I, wherein A is nitrogen and A' is
© sulfur. These compounds have the following formula: '



0 12 March 2007 WD 2004/024726 PCT/ EP2003/ 009519 - 10-
and R6 is hydrogen, al kyl or cycloal kyl and, wherein

the bond between the carbon atonms Ca and Cs i slZMarch 2007
carbon carbon doubl e bond, preferably a carbon carbon
single bond. Also preferred are conpounds according to

whosoidams| , Wherein R6 is hydrogen. Fur t leyeriosdosis ed

are the conpounds according to fornula |, wherein R7
is 5 hydrogen. Another prailerred aspect of the present
i nvention are the conpounds of formula I, wherein R

is methyl. Further mﬁefe&&ed are the conpounds of

formula I, mhﬁ&sin Rs i s/,'hydrogen. Anot her preferred

aspect of the TnverithpAiare the conpounds according to
“fornula 10 I, R+ methyl. Preferred. are

conpounds of foaAmig Nwherein nis 1, 2 or 3.

Further preferred are tYiose congou s of fornmula |
wherein nis 1 or 2. Par éﬁj}ﬁ%}?eferred are those,
wherein n is 1. Also prefer¥ed t he conpounds of
formula I, wherein Ais sulfur,/Particularly 15
preferred conpounds of fornul &1 are those, wherein A
is oxygen. Preferred are the conpounds according to
or.nyl a erej hS. nitrogen and A" is oxygen.
w %gg %%ﬁ%%ﬁ%ﬁ%gﬁgﬁgmkagrfolIomﬁng formula::5 6 NOR
CN_R2 wherein R to Ra and n are defined as, before.
- 20 Fprther prafested aredhapmpeusdinseardias todewmh Inyherein Aois piljogery |
an@PEiE BtyRer\Thée EnipoRRR Ravd B fdlowing forsiila Ur . These
conpounds have the follow ng fornmula: 12 March 2007
WO 20041024726 PCTG§P2003£009519 Re R4

R "
A\ R
R° N i
\ o
[CcHs \_T

‘ . p?
- b R L

wherein R to R® and n are defined as before.

Further preferred are the compounds according to formula I, wherein A is nitrogen
- and A is sulfur. These compounds have the following formula: '

- R | R*

| N_g

L N} Ne R
| | .CHz n N\ 73/

?

RZ

. 10  wherein R'woR® and 1 are defined as before. . .
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RSREN ~CH2 n, ~\ N Rwherein R to Rs and n are
defined as before. Further preferred are the conpounds
according to fornula I, wherein A is nitrogen ldridawh2007
I s oxygen. These conpounds have the follow ng fornula:

RS RA :RT Se N1 NR[CHNn O R 5 wherein Rl to Rs

wahsbahamk e defined as before. Further prqt(ﬁy}]ﬁ)%nﬁgﬁgthe

compounds according to formula I, wherein A is
nitrogen and A is sul fur.igThese conpounds have the
followng formula: R8 a :5bi$ NCR ~CH2Tn--: ~~ S |0

wh eFleicompbunidooffenaiad cam @neindetiahsynastrib efhaesand dan byhr ch
l?eQte?m ﬂ\.(g 9&4}: n‘%?‘ge ng{lcﬁx?e%so 91%19959()% 1]319ant1 ers s-l:llé]l?as, )’ior Fic

can contaln several asy
erfé@ﬂlam oe%qaﬂmélre %@seeﬁ?mqrﬁa miferes of rdwterremomer% ally
dnuaeolmm QBB S 0r mﬁ:esroefnla@éreo@daaﬁm QbR {afes, THEGptRAly T Or
nt e ti ure astee ISOITETS
S e B SRy QBpAE b Sl ARLBLER) RS
synthems 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 (I), wherein anyone of R® and RS,

preferably R’ is

_and the other is hydrogen, alkyl or cycloalkyl and the asymmetric carbon atom C* is of the

15

20

R conﬁguratlon
Particularly preferred are chiral compounds of formula (1), wherein anyone of R’

and R, preferably R’ is _ - .

b
Ci_*c‘
s i

0 _
R

- and the other is hydrogen, alkyl or cycloalkyl and the asymme’cnc carbon atom C* is of the

. § conﬁguratmn

- Preferred are compounds according fo the following formula (Ie)



di ast ereoi soneric racemates or m xtures of
di astereoi soneric racenmates. The optically 5 active
forms can be obtained for exanple by resol ut i on1$Margp2007
racemates, by asymmetric synthesis or asynmetric
chr omat ogr aphy (chromat ography wth a chiral adsorbens
wBhoosBlstbgnt ). The term "asymmetri c car borp@i@hosdBasns a
carbon atomw th four different substituents. '
According to the Cahn-1ngad- Prel og- Convention the
asymmetric carbon 10 atomcan be of the "R' or "S"
configuration? Preferred are chiral conpounds of
formula (1), erffin anyone of RS and RG6, preferably
R5is 0 ~ a0 3 R and géhe other is hydrogen,
al kyl or cyqloaIFbm$:anq the/asymetric carbon atom C
is of the 15 R confry ToN. Particularly preferred
are chiral conpounds @ a (1), wherein anyone of
RS and R6, preferably™~R5 ' O O R3 and the other is
hydr ogen, al kyl or cycloalkyk and t hél.g tric
carbon atomC is of the ZO[GH >gurfat i on.
Preferred are conpggnds according Ae foll owi ng :
formula (le) 12 March 2007 WO 20 024726
PCT/ EP2003/ 009819 -13- ORs O~-Caa R4 Cb | ~ N

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

R?is hydrogen, alkyl or cycloalkyl;

R is alkoxy or alkoxy substituted with one to three halogen atoms;

R* is hydrogen, alkyl or cycloalkyl;

Ais oxygen or sulfur;

10

nisl,2 or 3;
and, wherein the bond between the carbon atoms C*and C? is a carbon carbon single or

double bond. : 7 : : _ ‘

. Further preferred are 1Vthos_e: compqundé of formula Ie, wherein the bond between the
carbon atoms C° and C” is a carbon carbon double bond. These compounds have the
following formula Ia '

T _ '(kg



R CH C pe)g R2 and pharmaceutically acceptable
salts and esters thereof, wherein R is aryl or
heteroaryl; R2 i s hydrogen, alkyl or cycloal kyl 12 ¥laegh 2007
i s al koxy or al koxy substituted with one to three
hal ogen atons; R4 is hydrogen, alkyl or rydoallryl; A
whSoo@u@en or sulfur; nisl, 2or3; and, Waa@kdsdobee
bond between the carbon atons Ca and Cb is a carbon
carbon single or 10 doubly -bond. Further preferred
are those conpounds of formula le, wherein the bond
vhetinBete R heandoparbdeiinet o hefor€a and Cb is a carbon car bon
doubl e bond. These conpounds have the follow ng

R N D e 0T Sa a3 B e PR leden
' rc . . - 14-
ﬂ%ﬁﬁ%‘%‘é‘? fioms Cat'zaﬁ'g éﬁ‘,‘s a,&arg?i’o‘af?"& P‘é‘éﬁlﬁ‘?l}%: SOTRRERGS Bﬁ“’e the

fdlewing fominallty preferred are those conpounds of fornula

| e, wherein the bond between the carbon atons C and
Cb is a capbon carbon single bond. These conpounds

have the A\ R® :
7 .
4

¢ oN R
\Cb
A\
N 1
| o
—
CH -
2l \A’/ (Ib)
o .
5 R
wherein R! to R%, A and n are defined as before.
Preferred are chiral compounds of formula (Ic),
O
07 ~Ct R*
3/ \Cb ) ‘
R A\
N . ‘
. N _R
NS
CH : '
?]n S\ T (ic)
) .

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

10 the R configuration.

_ -Parlicﬁlarly preferred are chiral compounds of formula (Id),
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3, (rac)-2 -Ethoxy—3~{I;[2-(2—ﬂzioro—phenyl)-S-m'éthyl-oxazol-éc-ylmeﬂnﬂ]¥1H-ind0145-

following formula Ib 0O R3 oCeR4 C\ N(~NR
LC12 n A(Ib) R 2/ wherein R to R4, A and n are
defined as before. Preferred are chiral conpouiddaish 2007
formula (Ic), Oo0"lj J-1'"CaR& b RNNR ~CH&n- A
(lc) Rwherein R to R4, A and n are defined as

wOef9ig2and the asymmetric carbon atom Capdrgpsthseedkd t he
R configuration. Particularly preferred are chiral

conmpounds of fornula (1d}}1512 March 2007 WO
2004/ 024728 PCT/ EP2003/ 009819 -15- OO-CQ b ‘Ra.. C
NR4

A N R
[eets \ T (1d)
RZ

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

the S configuration.

Examples of preferred compounds of formula (1) are

1. (rac)-2-Ethoxy-3-[1-(5-methyl-2-phenyl-oxazol-4-ylmethyl)-1H-indol-5-yl]-
propionic acid; '

2. (S)-2- -Ethoxy-3-{1- (S-methyl 2—pheny1—oxazol 4—Y}methyl) -1H-indol-5~yl]-propionic

acid;

yl}-propionic acid;

4, (rac)-3-{1-{2-(2- Chloro-phenyl) 5 -methyl-oxazol- 4-ylmethyl]- IH indol- 5-yl}-2-
ethoxy—propmmc ac:d

5. (8)-3-{1-[2-(2- Chloro-phenyl)-5-meﬂ1y1-oxazol—4~yhnethyl] lH-mdol -5-yl}-2-
ethoxy- proplornc acid;.

6. (rac)-2-Ethoxy-3-{1- (S-methyl -2-0- tolyl—oxazol%—yhnethyl) lH—mdol -5-yl}-

~ propionic acid;

7. (rac)- 2- ~Ethoxy-3-{1-{2-(2-methoxy-phenyl)-5-methyl-oxazol-4-ylmethyl] - 1H-mdol—
7 -yl}-proplomc acid;

8. (5)-2-Ethoxy-3- {1+ [2—(2 methoxy—phenyl) 5-methy1—oxazol~4-yknethyl] lH—mdol 5-
y}-propionic acid; .

9. (rac)-2-Ethoxy-3- {1 [2- (2-1sopropoxy—phenyl) 5-methy1—oxazol 4-yImethy1} 1H-
mdol-5-y1} propmmc acid; -
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15

20

~NR- ~Y CH2~ (Id) R2 wherein R to R4, A and n are
defined as before and the asymetric car bon atomC 1is

of the S configuration. Exanples of preferred 12March2007
conmpounds of fornula (1) are 5 1.

(rac) - 2- Et hoxy-3-[ 1- (5-net hyl - 2- phenyl - oxazol -4-yl nmeth

wihdoahddAndol -5-yl ] - propionic add; 2.  per/EP2003/009819

(S)-2-Ethoxy-3-[1-(5-nmethyl -2-phenyl - oxazol - 4-yl et hyl
)-1H i ndol - 5-yl ] - propi oni-c16-aci d; 3.
(racz 2- Et hoxy- ﬁL 2-f 1l uoro-phenyl)-5-net hyl - oxaz
1¢|(rag %{hﬂ-ﬁwl]lorm L2ns ékm@sh‘/ 0ezglt4-ylmebyi éHwedoé@ é*Z-
(refe )cygrcbibn{c%ma,z Chl or o- phenyl ) - 5- et hyl - oxazol - 4- yI me
thyl]-1Hindol -5-yl }-2- ethoxy-propionic add; 5.
I I A th
liﬁyﬁcﬁhﬁﬁéﬁ?‘{%lﬂﬁ SRR L b g
dyopiont #iky - 3 [1 (5- et hyl -2-o-tol yl - oxazol - 4- yI met
hyI) 1H i ndol -5-yl]- propionic add; 7.
12-(&)c3-Ethopg-Frdd {2-@- e{lwl-flgnl(l)25-rmthﬁlo@eﬁ}quﬁe'hwbyl SIHr@GIPIyﬂ Abxa
Z @kopAoniid 488 hyl ] - 1H-i ndol - 5-yl}-propionic acid; 8.
(S)-2-Ethoxy-3-{1-[2-(2-net ho)cy phenyl ) - 5- met hyI oxaz
I I
't ‘R"‘ZW’EI P B D s o  MAEFEI
o>?5 Y met hyl ]- 1H |ndoI 5-yl }- propionic acid; 12

~March 2007 V\D 2004/ 024726 PCT/ EP2003/ 009819 -16- 10.

14. {ege)r2-Bthpxy-3-{1-[2-(4-isopropyl-phenyl)-5- methyl-oxazol-4—ylrnethyl] -1H-indol-
15E;2}-}6r3p161%@¢i@ phenyl ) - 5- net hyl - oxazol - 4-yl et hyl ] - 1H
i ndol -5-yl }-
15. (rac)-3-{1-[2-(4-tert-Butyl-phenyl}- 5-methyl-oxazol—4-y1methyl] 1H-indol-5-yl}-2-
ethoxy-propionic acid;

16. (rac)-2-Ethoxy-3~{1-[2-(4-fluoro-phenyl)-5-methyl-oxazol-4-ylmethyl] -1H-indol-5-
yi}-propionic acid;

17. (rac)-2-Ethoxy-3-{1- [5-methy1-2—(4—t1'1ﬂuoromethyl-phenyl) 0Xazol- 4—y1methy1} 1H-
---indol-5 —yl}-proplomc acid; - : -

18. (S)-2-Ethoxy-3-{1-[5-methyl-2-(4-trifluoromethyl-phenyl)-oxazol-4-yimethyl]-1H-
ind01~5-y1}-propionic acid; '

19. (rac)-3-{1-[2-(3,5- Dlmeﬂwl-phenyl )-5-methyl-oxazol-4-yimethyl]- lH-mdol- -Yl}-2-
: ethoxy—proplomc acid;

. 20. (rac)-3-{1-[2-(3 ,5-D1methoxy—pheny1)—5—methy1-oxazol 4—y1methyl] -1H-indol-5 —yl}

- 2-ethoxy-propionic acid;

- 20 (S)-3-{1-[2-(3, 5-D1methoxy—pheny1 )-5- methyl—oxazol—4-ylmethyl] 1H—1ndol—5-y1}

ethoxy—propmmc acid;

22. (tac)-3-{1-[2-(3,5- Dlﬂuoro-phenyl) 5—methyl—oxazol—4—ylmeﬂ1y1} 1H—1ndol 5—y1}-2-
ethoxy~prop10n1c aad '

" 23, (rac)-3~{1- [2-(3 5-Dichloro-phenyl)- 5-methy1—oxazol—4—yhnethyl] 1H—mdol- 5-yl}- 2—-

ethoxy proplomc acid;
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et hoxy-propionic acid; 11.

(rac)-2- Et hoxy-3-{1-[2-(4-ethyl -phenyl)-5-net hy

| -4-yl methyl ]-1Hindol -5- yl}-propionic acid; 5 zlglarélzom

(S)-2-Et hoxy- 3-{

1-[ 2- (4-ethyl - phenyl ) -5-net hyl - oxazol -4-yl nethyl ] - 1H-i
wodaksfaszgl } - propionic acid; 13. PCT/EP2003/009819

(R) - 2- Et hoxy-3-{1-[ 2- (4- et hyl - phenyl ) - 5- net hyl - oxazol -

4-yl met hyl ] -I H-i ndol - 5- yI-}7 -pr opi oni ¢ aci d; 14.

ér ac)) 2-Eth % 3-{

24 (x25, %Ethpgbfm{ Bytt-Byawriymsthy-phenvhyi-metkd canzoldyimethyiint Hy -
1 ikdoh8igl}-prdifioie a¢ld} - pr opi oni ¢ aci d; 15.
(rac)-3-{1-[2-(4-tert-Butyl - phenyl)-5-net hyl - oxazol - 4-

25’ I smes- Eﬂ‘lbzg -4k [2E(<4Qﬂuox%-3yﬂn}thﬁ -ph&ty) B etk QRABL-AnR@lL1H1 6.

“[(% ?11}?Hrfpd?’¥caﬁhényl) 5- met hyl - oxazol 4- yI met hyl ]

% %moropl oni ¢ add; 15

25 ey 2 SoePr kY SR BubRien 1 Spa-k et Brdohghliphe
nykdpieieezidt - 4- yl met hyl ] - 1H i ndol - 5-yl } - pr opi oni caci d
18.

23( Bac)22- E&b@cy{ﬁfz{ (34 55rimerh iyl phamyf)ds- Bn%ﬂhiflldi%!lm?ﬁﬁw vilaReny

&(ﬂ(ggyﬂ prop1é’141crra%1tdhy| ]-1H i ndol - propi oni ¢ "aci d;
I - ph t.hyl | -
é,{c?f% RFRLPRadhg L 7 imB HORG U OR P H68 d

29( Klae))—Z—@ﬂw $-D1- (Z@hsnybthaesoirﬂoﬂwtpﬂkhlw)d@sﬁﬂtmwzom@o| -
-yl met hyl ] -1Hi ndol - 5-yl }- 2-ethoxy-praopi onic acid;

3R tac-2-Ethoxy-3-[1-(5-methyl-2-phenyl-thiazol-4-ylmethyl)-1H-indol-5-yl}-propionic
(R4g3-{1-12-(3,5-Di et ho) cy- phenyl ) - 5- net hyl - oxazol - 4-
yImethyl ]-1Hindol -5-yl}-2- . ethoxy- propionic aC| d;

R PG i e BRSNS oo

5

20 .

-y Praptomdapid] H- ndol - 5- yI} 2- et hoxy-propionic add; 23.
(rac)-3-{ .

 321(7)2-YRHbxEb-h{sanehybehyiy)-ofotet fybtha Xt adots-yl metity | |

- 1kh.i ndol - 5-yl}-2- ethoxy-propionic acid; 12 March
2007 WD 2004/ 024726 PCT/ EP2003/ 009819 - 17

33. (rac)-2-Methoxy-3-{1-{5-methyl-2-phenyl-oxazol-4-ylmethyl)-1H-indol-5-yl}-
propionic amd

34, (Z)—Z—Methoxy—S -{1-[2- (5-methyl-2-phenyl-ozazol- 4—y1)-ethy1] 1H-indol-5-yi}-
acryhc acid; :

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

25

propionic acid;

36. rac-2-Ethoxy-3- {1 [2- (4-1sopropy1-pheny1) 5-methy1 oxazol—4-ylmethyl]~3-methy1

1H-indol-5 5-yl}-propionic acid;

37. rac-z-Ethoxy-S {3—methy1 1-[5-methyl-2-{4~ mﬂuoromethyl-phenyl)-oxazol-4-
ylmethyl] 1H—1ndol—5 yi}—proplomc ac1d '

' '_38 rac-3-{1-[2- (2-Ch10ro-pheny1) 5~methy1~oxazol-4 y]methyl —methyl—lH—indoI—S-

yl} 2—eﬂ10xy—prop10n1c acid;
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15

24.
(rac)-2- Et hoxy-3-{1-[2-(4-fluoro-3-nethyl -phenyl)-5-ne
t hyl - oxazol - 4-yl met hyl ] -1 H i ndol - 5-yl } - pr opi onit& March 2007
aci d; 25.
(S)-2-Ethoxy-3-{1-[2-(4-fluoro-3-nethyl-phenyl)-5-nmeth
wi boonwaze! - 4-yl net hyl ] - 1H i ndol - 5-yl } - preepirenibfoosgs d;
5 26.
(rac) - 2- Et hoxy-3-[1- (5 neuByI-Z t hi ophen- 2-yl - oxazol -
-yl met.hyl ) - 1Hi ndol - Jy E ionic acid; -27.
3% raa@)EthmEtmay@ (%ﬂmm{?fzm( 19h&ny ﬁrmﬁhwlr@x@;olmﬂmyuhyll -5 et
hyetxrstaldols Y gRSpiopidacid | ndol -5-y1} - pr opi oni ¢ aci d

4(i %@s&ﬁ@@%@h&a&&&@h@ Wl:fﬂgéx%ﬁ@!hyl”ph)éﬁyﬁﬁ%ﬁ% J-1Hin
(?1 ?’%ﬂé’tiﬁﬁ‘jf' U%@??%Cﬁ%%w -t hi azol - 4-yl methyl) - 1Hi

ndol - 5-yl ropi oni ¢ aci d;
S1, s G- B4 Boprap b)) 3mshbeecl hyiesbitl 2t hy
| YHddrtol -8 A L prbpivdid acf@k Opi oni c. . acid; 31.
(rac)-3-{1- [2 (4- Chl or o- phenyl ) - t hi _azol 4-yl met hyl ]-1H
4z, kdEQ%thécylé'-%- E@h&ﬁm.m&ﬁ,@g@&gn 3. ﬂ-bxa;:? ~Sflme tﬁﬁ?— -

azol - 4-yhne yI)-
| e -Irglol3-y1 'Péf’&?Pﬁc agd; 54d; 33
(rac) - 2- Met hoxy- 3-[ 1- (5-net hy
43 fﬂﬁﬁ'éﬂl;l? (Gichlpe-pheny))-primefhyl- 9xa1qHATYMR§hﬂ]5L yethyl-1-sgeloni ¢
agl-d-ethddy-propionic acid;
(2 -2- thhoxy 3-{1-[2-(5-nethyl -2- phenyl oxazol -4-yl) -
l' I‘ 13 Il C
44efa|3-ﬁ ﬂth gl)q(’é&yﬁl ?%biﬁeélap%lﬁﬁ%% Hﬂ:ﬁ_@ %Ielhn??l -5- ;21 Y3 o|p10 i
) hyI] 1FL|ndoI 5-yl }- propionic acid; 36.
rac-2- Et hoxy-3-{1-[ 2-(4-i sopropyl - phe 5- net hyl - oxa
4%@F341312ﬁﬁ¢ﬁ3ﬁ?hw{)mwl-i -Hmepiid2-me t@}{}lﬁ &pidoHTL
aethéky-p2&pidndc acid; _
rac- 2- Et hoxy- 3-{3-net hyl -1 -[5- net hyl - 2- (4- trifluoronet

' 46"‘%%'3[{'1]—?5‘-!&&11}@%@491}&' ékazol-ri—ylmethyl) 1H-indol- 5-yl]—2 gropoxy-

| met h - 1H i ndo }-propionic acid

20

25

r%ré)P’g 1< fz (2- Chl or o- phenyl ) - 5- et hyl - oxazol - 4-yl met h

]-3-nmethyl -1 Hindol-5- yl|}-2-ethoxy-propionic acid;
i O (DYoo b b TR R O Yoo
propoxy-propionic acid;

48. rac-3-{1-[5- Methyl—z (4 tnﬂuoromethyl-phenyl) -oxazol-4-ylmethyl]-1H-indol-5 -}'1}
2-propoxy-propionic ac1d,

49 rac-3-{1-[5-Methyl-2-(4- mﬂuoromethyl—phenyI) oxazol-4~yhnethy1] 1H-mdol 5-y1}
2-phenoxy-propionic acid;

 50. rac-3-{1-{2-(4- Isopropy1~phenyl)-S—methyl-oxazol 4—y]methyl] -1H-indol-5-y1}-2-

phenoxy-propionic acid;

51, rac-3-{ - [2- -(2-Chloro-phenyl)- 5-methy1—oxazol—4~ylmethy1] 1H-indol- 5—y1} -2-

phenoxy- propxomc acid;

- 52. rac-3- {1-[2- (4-F1uoro-3-methyl—phenyl) S—methyl oxazol 4—y1methy1] lH-mdoI 5

yl}-?.-phenoxy propmmc acid;
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-18- 39.
rac-2- Et hoxy-3-{I-[2-(4-fl uoro-3-nethyl - phenyl)-5-neth
yl - oxazol - 4-yl net hyl ] - 3- 12 March 2007
met hyl - | Hi ndol - 5-yl } - propi oni c aci d; 40.
rac- 2- Et hoxy-3-{2-nethyl -1 -[5-nethyl -2-(4-trifl uoronet
woybosphaepy! ) - oxazol - 4- PCT/EP2003/009819
yl met hyl ] -1H i ndol -5-yl'}-propionic acid; 5 41.
rac-2- Et hoxy-3-{1-[ 2-(4-s9&propyl -phenyl) 5- et hyl - oxa
zol -4-yl methyl ] - 2-net hyl - | Hindol -5-yl }- propionic
5% gicd:- IsatRopoxy-3-[1-(5-methyl-2-o-tolyl-oxazol-4- y]methyl) 1H-indol-5-y1]-
?fbpgngtaa@xy 3-{1-[2-(4-fluoro-3-nethyl -phenyl)-5-neth
‘oxazol - 4-yl met hyl ] - 2-

18101 _ra2m Y, I

54%“?8%%% g 5;?0‘%%5% e o s e
y FdobS-phsprapionicpeidingol - 5- 10 yI} - 2- et hoxy- propl oni c
aC|d 44.

55 ss391 £ (b PploR-henybis- Prpthyl-cpzel éﬁbmthﬂ]tlﬁﬁﬁ@l -5t et hy
| Jsopebbd:p@edpidaicetkifiy Propi oni ¢ aci d; 45.

rac- 3-{1- [51(4 tert-Butyl - phenyl)-oxazol -4-yl methyl]-2

t - 6.

5695%2*1 pn&ﬂz&,t 9?’9L§1§e_:t12ﬂ_rl-}2_(% m&o@aﬁees_ S Rmygrax&zal i ﬁﬁyjh 1?—’?. -
oI1 5” -]Sy -Pﬁ‘? id b opi onl c add; 47.

rac- 3-{1-[ 2- (2- Met hoxy- phen 5- met hyl - oxazol - ﬂll nmet

5% yc]2-But 3t enplony-35 y(53mephyl- &ootpgwcamlﬁpfmﬂqd) -Hiiinflol-23

I plopidnic hcif;5- Met hyl - 2- (4-tri fl uor onet hyl - phenyl ) - oxazol
-4-yl methyl ]-1Hindol -5-yl}- 20 2-propoxy-propionic

82 M0 eponys (LD G mebory proul) s metty opaol e tm by LI
&" et RPPP™BF Y ndol - 5-yl } - 2- phenoxy- pr opi oni ¢ aci d;

59r mls&{cf -epployys- ilsléﬁ?ﬁblwo-lﬁﬁ@ﬁ)ﬂ “petyyhesert-madl- U yhn
etﬂamLs] ﬂ}l.bi-dpm,dialaq& yl }-2- phenoxy-propionic acid; 25

' 6d Q%L{t% Jn?lo:éyzi Qﬁ&h}@-ﬁﬁ&lﬂﬂuogbn{%bﬁen XZBbl4-yl meth

20

25

henoxy- propi oni c aC|d 52.
351131 é'_i- ﬂ ‘Ecllg‘% B?%mg ‘f‘th hyI phenyl ) - 5- et hyI oxazol
-4-yl met hyI -1 Hindol - yl heno Z ropj.oni c_ acid,
611 pacithaxy 3 7nethy1 -1-[2-(5 -methyl— -phen}rl-oxazol- ylg) ethyl]-1H-indol-5-

- yl}-propionic acid;

62. rac-2-Ethoxy-3-{2-methyl-1-[3-(5-methyl-2-phenyl-oxazol-4-yl)-propyl]-1H-indol-5-
yl}-propionic acid; ' S

63. rac-2-Ethoxy-3- {4-methy1—1 -[5-methyl-2-(4- tnﬂuoromeﬂlyl—phenyl)-oxazol—4-
. ylmethyl]-1H-indol-5-yl}-propionic acid;

64. rac-2-Ethoxy-3-{1-[2-(4- mopropyl-phenyl) 5-methy1~oxazol 4—y1meﬂ1yl]-4-methﬂ
H~1ndol—5—y1}-propmmc acid; :

65. -rac—?,-Ethoxy-?J -{1-{2-(4-fluoro-3-methyl-phenyl)- 5-methyl-oxazol-4—ylmethyl]-4- :
methyl-1H-indol-5 yl}—proplomc acid; ‘

. 66. rac-3-{1-[2- (2-Chloro-pheny1) -5-methyl-oxazol- 4—ylmethyl]-4—methyl 1H-indol-5- -

- Yl} 2—eﬂ10xy—pr0p1omc acid;
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20

WD 2004/ 024726 PCT/ EP2003/ 009819 -19- 53.
rac-2- 1 sopropoxy-3-[1-(5-net hyl - 2-o-tol yl -oxazol -4-yl m
ethyl)-1Hindol -5-yl]- propionic add; 54. 12 MafChZOW
rac-2-1sopropoxy-3-{1-[2-(2-net hoxy- phenyl ) - 5- net hyl -
xazol -4-yl nmethyl]-1H indol-5-yl}-propionic acid; 5
WO 2004/024726 PCT/EP2003/009819
rac-3-{1-[ 2- (2- Chl or o- phenyl ) - 5- et hyl - oxazol - 4-yl met h
yl] -I Hiddol -5-yl }-2- ise@fepoxy-propionic add; 56.
rac-2-1soprop og réllrw&)S met hyl - 2- 4tr|fluororrethyl-p
Shearryd-J1-BxE2 Py fsymethﬂwm ~yisnehyll-4ometbild i c
adhddl-551-2-ethoxy-propionic acid;
rac- 2- But - 3- enyl oxy- 3-[ 1- (5- net hyl -2- o-t ol yl - oxazol -

68( |x5eed. Eﬂﬁl)l}y’ ﬂ-ﬁ‘ MHMYI §§¥&ﬁuo$&eﬂ§l%e%j—ﬁlﬁa'-§jpl )51% ]-1H-

2- et hoxy- phen net hy
I ub%?ﬁ?@f li‘?P;’ﬁ“r‘FéFﬁyl] 1H indol -5-yl}-propionic add;

6§?Z) 3- {18{12 (2 theorﬁo- Q/’DE, nﬁh}’[ gxaﬂ A lmethyl]- plﬁ dn )53’@ met hyl ‘

-GSPQE@‘FCTYAJFW%t hyl ]-1H i ndol - 5-yl } - pr opi on| c acid; 15

45 @&. 2% {;,gy 33&16[9% %gygy %Einkﬁ 5 TEHAY ol S5kt YRLQER MY

%%110351 y| } - pr opi oni cadd 61.
rac 2- Et hoxy- 3-{2- net hyl - | -[2 (5- et hyl - 2- phenyl - oxazo
71. rat-3p{ 1y {2, ryPithethastyiphetyl)-55methyl-pxagolopiloethyl] € Heind € 5-yl}-2-
I 3o~ prbpioMYacttand- Met hyl -1 - [ 3- (5- net hyl - 2- phenyl - oxazo
| -4-yl)-propyl]-1Hindol-5- 20 yl}-propionic add; 63.

7{1 %fc 22% 1&@-({54 [§ ;i—ﬁf)ﬂgﬁ)}il}ﬁlenlﬂ)hﬁaz&% P[X:leﬂ%[] G bRkt 4pr o met

PH@FHVFP 1H—|ndol 5-yl }-propionic add; 64.
rac- 2- Et hoxy-3-{Il-[2-(4-isopropyl - phenyl) 5- et hyl - oxa
zol -4-yl met hyl | - 4-met hyl - 1H-indol - 5-yl } - propi oni ¢
add; 25 65
r a@)@lﬁfﬁﬁék@rﬂ@la{lxp{e&nemmpemof.afomtlhglv atghenyl ) - 5- met h
-oxazol -4-yl met hyl ] - 4-

P A L L RO

PSS’P‘})HI&a it hyl -1 Hindol -5- yl}-2-et hoxy pr opi oni c add
(8)-2-Ethoxy-3-{1-[2-(2-methoxy-phenyl)- 5—methy1—oxazol -4-ylmethyl]-1H-indol-5-yl}-

*

propionic acid;

‘(S)~2-Ethoxy-3 fi-[5 -methyl~2 -(4~ tr:ﬂuoromethyl—phenyl) oxazol-4-ylmethyl]-1H-indol-
5-yl}-propionic acid;

(8)-3-{1-[2-(3,5- Dmlethoxy—phenyl) 5 methyl ~oxazol- 4—y1methy1] -1H-indol-5-y1}-2-
ethoxy-propionic acid; and

_ (S)-2-Ethoxy-3-{1-[2-(4-fluoro-3- methyl—phenyl) S-methyl-oxazol- -yhnethyi] ~1H-

indol- 5—y1}-prop1on1c acid.

Examples of particularly preferred 'compounds of formula (I) are

(8)-3-{1~ [2-(2- Chloro-phenyl)-s methyl—oxazol 4-ylmethy1] lH—mdol 5—y1}-2—ethoxy—
: proptomc acid;
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20

25

------- -- 12 March 2007 WD 2004/ 024726

PCT/ EP2003/ 009819 -20- 67. rac-3-{

1- [ 2- (3, 5- Di met hoxy- phenyl ) - 5- net hyl - oxazol - 4- y i Zddasgh 2007
]-4-methyl -1 H indol-5-yl}-2-ethoxy-propionic acid;

68.

wo 8@k hoxy- 3-{. 1-[4-met hyl - 2- (4-tri f| ugrMbimsiphen
yl)-thiazol -5-yhnethyl]-1H indol-5-yl}-propionic add;

569. (2)-3-{ -21-

1-[ 2- (2- Chl or o- phenyl ) - 5- met hyl - oxazol - | met hyl ]-1H
(S)-Aishoxg=3y{13{2- ﬁz-mlhhwmwsfm@lml—4-7®ethr ]-1H-indol-5-yi}-
prop@ni¢a&ifshoxy- 3- {| - [ 2- (4-i sopropyl - phenyl ) - 5- met hyl - oxa

zol-- 4-yl met hyl ] - 1FL|ndoI 6- yl}-propionic acid; 71.

bl i ot
(E’IGPZ’M? 2 2- Et hoxy 3 { \

4-1isopropyl - phenyl) -t hi azol - 4-yl net
(S)-ME ﬁn%@)ﬁ -Digneshaxy-ppenyPisopitey-arazel-4-fsaahyl]-4- 1%%1-]5—111}4-
tprpibraé 4ci4; pr ef erred conmpounds of formuta (1) are 15
(S)-3-{1-[2-(2-Ch|oro-phenyl)-5-nEthyI-oxazol-4-y|nEth
(Sy-2{Btlidatyi3rdd2-{ Hilydry-3 natityhphepyl)-pmusgiyboxagol deylmisthyl]-1H-
) £
1n&§5;ﬁ gkﬁgéﬁég3 phenyl) - 5- met hyl - oxazol - 4-yl met hyl ] - 1H
-|ndoI yl }- propionic acid; (S)-2-Ethoxy-3- {
ra&—zfﬁhmﬁh{ymeﬂay( -4-{%- nieﬂ:l;rltaatfianﬁudwmtpﬂ@hgﬂy)) ek bylmethyl]-ne
II-tIJﬂYdolﬁ-'érﬁ?'régmmdzo 5-yI | - propi oni ¢ acid; (S)-3-{
thoxy phenyl ) - 5- net hyl - oxazol 4-yl met hyl

m%g &g& ggﬂfom A% -§.me&&1hoqe%1 R RN £ i ARE-5-y1-2-

ﬂF@¢Gﬁﬂ¥Wﬂ%¥6L3 met hyl - phenyl ') - 5- met hyl - oxazol - 4- yhnet h
yl] -1H indol-5-yl}-propionic acid. 25 Exanpl es of

| rapdrBtha3afity-(plefre Srreathyb piepplihdeethyl-ofagr flmethyl)-3-ar e

mQ -ﬁ{ {ndoI-S-yl}-proplomc acid; .
2- (2- Cnl or o- phenyl ) - 5- et hyl - oxazol - 4-yl met hyl ]

' rac—%l?l'l g]%)Jthyis.?.-u—}nﬂ%or%m%ﬁyp'henyl)-oxazol-4-}rlmethyl] 1H-indol-5- yl }-2-
~ propoxy-propiomicadid; -

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

rac-2-But-3-enyloxy-3-{1-{5-methyl-2- (4-tnﬂuoromethyl—pheny1) oxazol-4-y1methyl]
1H-indol- 5-yl}-prop1omc acid; and

rac-2-Ethoxy—3 -{1-[2- (4—1sopropy1-phenyl) S-methyl-oxazol 4-y]methy1] 4-methy1 -1H-

 indo}-5-yl}-propionic acid.

Preferred is the compound (S)-B-{1_—[2-(2-chloro-phéhyl)-5'—methy1—oxazol—4-
ylmethyl] -1H-indol-5-yl}-2-ethoxy-propionic acid and phannaceutically acceptable salts

- and esters thereof. Particularly preferred is the compound (S)-3-{1-[2-(2-chloro-phenyl)-

o 5-1ﬁethy1—oxazol—4-y1methyl]-1H-indol-s-yl}-2-ethoxy-propi0nic acid.

- 30

- Processes for the manufacture of compounds of formula Iarean object of the-

: mventlon

“The substituents and indices used in the following description of the iorocesses have
the significance given above unless indicated to the contrary.
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propi onic acid; 12 March 2007 WD 2004/ 024726

PCT/ EP20031009819 -21- (S)-2-Ethoxy-3-{

1- [ 2- (2- met hoxy- phenyl ) - 5- net hyl - oxazol - 4-yl net ks Margh 2007

-indol -5-yl}- propionic acid; (S)-2-Ethoxy-3-{

1-[5-methyl -2-(4-trifluoronethyl -phenyl)-oxazol -4-yl nme
wohykp242d6- | ndol - 5-yl }-propionic add; 5 (E)Er2dp3009819

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

] 1H—indo| 5- yI} 2- et hoxy2pr opi oni caci d;

- 2- Et hoxy- 3-

Cimpfzméaofﬁmml @navlﬁéla yrticpbigmpouinicconding ndazeia U0 91 ne
(Tghyhdreih RE toiRAAQ A! Sndy dre ffi0gl 0 Béfere aghhe prepared according to .
shac- ¢- Et hoxy-3-{3-nethyl - -[5-nmet hyl -2-(4-trifl uoronet

SEFRS Bheny! ) - oxazol - 4- yl methyl }- 10

1H i ndol -5-yl }-propionic acid; rac-3-{ ,

1- [ &hemelchl or o- phenyl ) - 5- net hyl - oxazol - 4-yl met hyl ] - 3-m
et hyl -1 Hi ndol -5-yl }-2- et hoxy-propionic acid;

,ra(b- 2- K hOXY 3-11- COOR

[ 2- | uofo- 3- net hyl - phenyl ) - 5- net hyl|- oxazﬁ‘)I - 4g¥yl nmet h
Wik e{ hy|.- IRPQGoPPG+ O 1 - pr opi BHT X

rac- 3 thyl 2- g4 trifluogonet hyl - QAZ 0l
- 4p%/T e 3{_‘{ ]-1Hindo®5-yl}-2- propoxy -prt HyCadd;

rac- 2- 1 sopropoxy-3-{ 1-] H

5-nmet hyl -2- (4-trifl uororft 4yl a ) - oxazol {#4-yl et hy
| j - 1H (ndol - 5-yI } - pr opiPETArEY E V‘ ¢ Benzyl
‘rac-2-But-3-enyloxy-3-{ 1-[ -

5-nmet hyl -2-(4-trifluoronethyl - phenyl )- oxazpl - 4-yl met hy
T - 20 1H i ndol -5-yl }-propionic aci d'Aan@

rac- 2- Et hoxy- 3-{ _
1-[ 2- (4-i sopr opyl - phéng?lsge%cﬁigoﬁ I \O'Q%F(q | met hyl ] -
4-methyl -1 H indol-5-yl}-propionic acid. RPreferred is

t he conpound
(S)-3-{1-[2- (2-chl or o- phenyl ).- 5- net hyl -Bxazol - 4-
-yl met hyl ] - 1H;i ndoI 5-yl}-2-e 'Hog?/ pr.opi oni ¢ acid and
phar maceut i th | yR*accept abl 8 23fand_sgesters
. 4l arly preferred‘u: the c ound

h- (2- 8 0 - phenyl) N\_n? )
5-1i i Bt hgt—exa ] -4 yAnEﬁhyI] 1H AT} - 2- et hoxy-

propi oni ¢ add. -1 Al_R'
(lg) . : (i) R .

An analogous reaction.scheme with the same reaction sequences applies for the isomeric

.compound series le_ading to compounds of general formula (I), particularly compounds

according to formula (Ih) or (Ii), -

1. prt
<~ 0, _C" AR
N , Tords T
o e - OH. , N
m - o o R

' carrying the



Processes for the manufacture of conpounds of fornula

| are an object of the invention. The substituents

and indices used in the foll ow ng description of 2 Mpgch 2007

processes have 30 the significance given above unl ess

indicated to the contrary. 12 March 2007 WO
wQ004é2026 726 PCT/ EP2003/ 009819 -22- Conpaamaszecdosssio

general formula (1), particularly conpounds according

to formula (I1f) or (l1g);2%herein R to Rs, AL A and

n are defined as before can be prepared according to

Scheme I. Scheme | R 8RRa COORR3 a 3 R H N~z

ROOCL. PPh3+Cl + |9 - \|),RbHeHReN H R = al kyl,
aryl or aralkyl, (2) ~y-preferably Ethyl or Benzyl
R A X = hal ogen, SAB X (CHZ) R3 (3) H3 RRaR

Rea HOOGOCC3 bR RRE\ ARR6 NR
substituent at the indole 6 position.

Aldehydes (1) can be reacted with a Wittig salt [as e. g. described in Tetrahedron (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 solvents like
isopropanol, dichloromethane or tetrahydrofuran or mixtures thereof in the presence of a
base like potassium carbonate or tetramethyl _guanidine, preferably between 0°C and the
reflux temperature of the solvents, giving acrylic esters (2) as E and/or Z isomers. N-
Alkylation of indoles (2) with the heterocycles (3) can be accomplished in a solvent like
N,N-dimethyiformamide or N—meMy—pYﬁohdone in the presence of a base like sodium
hydride or potassium tert-butylate, preferable between 0 °C and room temperature
followed by hydrolyéis of the ester function, preferably with LiOH or NaOH in solvent

. mixtures like dioxane/water, tetrahydrofuran or ethanol/water preferable between 0 °C

_ and room temperature leading to acrylic acids (If). Alternatively, i situ formation of the
acrylic acids (If) can be accomplished b)? treatment of indoles (2) with the heterocycles (3)
in the presence of KOH in DMSO between 0°C and 80°C preferably at 22°C.

Catalytic hy‘drogenétion of compounds (If) with palladium on charcoal in solverits like
methanol, ethanol, dichloromethane or tetrahydrofuran or mixtures thereof leadsto the
.mdole prop10n1c ac1ds (Ig)

Alternatively, compounds of general formula (Ig), wherein R' to R, A, Al and nare
~ defined as before can be prepared accordlng to Scheme IT:




(CHA) )W\~ ~~ ~CHAv zn\ A 09) (If) ~5 An
anal ogous reaction schene with the sane reaction

| eadi ng to conpounds of general formula (1),
particularly conmpounds according to fornmula (Ih) or

"' O(CHa)--4 AoyCa~ R OHA(Il) R (Ih) R 10

carrying the 12 March 2009 - WD 2004/ 024726

PCT/E;%% 31009819 -23- 0 R3 O substituent at the

i nd§ Ipositi on. Al dehydes (1) can be reacted with a

thig@;alt (as e. g. described in Tetrahedron (1994),
8

5 50¢ , g¥943-561 such as R "

(Lg2~gi et oxy-f2- oxoet hyl ) -tri phsay! - phosphoni

cflorio Hy/PA/C 7

(1- et ho ?- b | oxy=oxbtet hyl ) -t rg®phe ] pRoni um
chl or jte SNl vents 1ike isopropandt’” ~% N

di chl oronet hane or tetrahydrof Iran or m xtures

thereof in E251e presence of a base |ike pot i um

acrylic esters (2) as E and/or Z isgners. N'10

Al kyl ation of indoles (2) with_the heterocycles (3)
can be acconplished in a sol vefit\ L

N, N- di et hy| FGreeRaEaSPs N- met hi Y-8 £ol i done in the
presence of a base |ike sodium {3) _

OH R g

An analogous reaction scheme with the same reaction sequences applies for the isomeric
compound series leading to compounds of general formula (I), particutarly compounds -

5 according to formula (1),

- carrying the

sequences applies for the isonmeric conmpound selq March 2007

wébkio24Ba s RPia RA \ r RS~~ R3 R HO \pcAerR0iR09s1<Ch N

carbonate or "tetranet hyl guanidine, preferably between
OC and the reflux tenperature of the sgglvents, giving
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20

hydri de or potassiumtert-butylate, preferable between
0O C and roomtenperature followed by hydrol ysis of
the ester function, preferably with Li CH or Na G4 March 2007
solvent mxtures |ike di oxane/water, tetrahydrofaran
or ethanol/water preferable between 0 C 15 and room
woanpesast ure | eading to acrylic acids (| fBcr/Ep2003/009819
Alternatively, in situ formation of the acrylic acids
(1f) can be acconplished %y treatnment of indoles (2)
with the heterocycles (3) 3in the presence of KOH in
DMSO bet ween OC and 80C pRéferably at 22C. Catal ytic
hydr ogenati on of comggoundg (I1f) with palladi um on
charcoal in solvents | anol , ethanol,
di chl oronet hane or tetriahydrofuran or m xtures thereof
| eads to the 20 indol eopropi onic acids (1q9).
Al ternatively, conpounds of general fornmula (1Q),

subsheemianthRindble 6 Rssitio, Al and n are defined as before

can be prepared according to Schene I[1: 12 March 2007
WD 2004/ 024726 PCT/ EP2003/ 009819 -24- Schene |1 COOR
Ra RA RB R4 Ra ROOC HPd/C\ RBR7T RaNRa/ NHN

Théég_e&aaéﬁe pf%ﬁ)élﬁglg%l (Pg S%brdj%?%%qnl (IEI';Z fergl%lally(b?é)used%er%, 4 '
RY R RS R and R® are fixed and R}, R? and A, A' and n are varied and when homochiral
compounds are synthesized, follows the same type of reactions as described in Scheme I. In

addition, in situ formation of compounds (Ig) can be performed by treating a mixture of
indoles (4} and heterocycles (3) with an exces;s amount of sodium hydride in a solvent like
N,N-dimethylformamide between 0°C and room temperature leading directly to acids
(Ig). Homochiral acids (Ig) can be prepared by preparation of optically pure or optically

enriched intermediates (e. g. by enzymatic resolution of the racemic esters (4) usinge. g. a

Lipase, the resolved acid being esterified after separation) and fuxther transformation of
such optically pure or optically enriched esters {4) into'optically. pure or optically enriched
acids (Ig). Alternatively, racemic or optically enriched acids (Ig) can be separated into their
antipodes by methods known in the ari, such as separation of the antipodes via ™
diastereomeric salts by crystallization with optically pure amines such as e. g. (R) or (5)-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.

Compounds of general formula (I), particularly compounds wherein R® is varied, can be
prepared according to Scheme III: -



(lg) Rz An anal ogous reaction schene with the same
reacti on sequences applies for the isoneric
series |l eading to conmpounds of general formula %ﬁﬁmﬁhzmﬂ
particularly conmpounds 5 according to formula (li),
Ra R RS R3 HONA O(CHz)7- ilA a~ RZ carrying the
woZoohMazh 2007 WO 2004/ 024726 PCT/ EP200 ¥ A098di009525 -
Pi HO O substituent at the indole 6 position. The
alternative preparation e26{1g) according to Schene
preferentially be used when R3, 5 R4, R5, R6, R7
r&ﬁ@@ﬁﬁie fixed and R, R and A, A and n are varied
and when honochi r al conpounds are synt hesi zed,
foll ows the sanme type of reactions as described in
oSchegge | .«In addition, in situ forgatign of sconpounds
(19) caane pergaeiared by treatlig allm xqur e ‘of
S nd hetﬁrocycl es (3)wthye
( *a solvents | i Ke
8¢ hyl f or mam de between 0C and Fog e
Ieadlng arroiect | ygtqugci ds 10 (1g).  Honmochiral acigg;t.
(1g) can be prepared by preparation of optically pure
or oghically enriched intermediates (¢. d. byg
enzymatic resolution of the racemc es ers (4) using
e. g. a Lipase, the resolved acid bei %%terlfled
after separation) and further transforyati such
optically pure or optically erobche into.
optically pure or optically enrich

. X=halogen, CH;SO, X~

(lg) - R

An analogous reaction scheme with the same reaction sequences applies for the isomeric.
. compound series leading to compounds of general formula (I), particularly compounds -

5 according to formula (Ii),
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adds (lg). Alternatively, racemc or optically
enriched acids (lg) can be separated into their

anti podes by nethods known in the art, such as 12March2007

separation of the antipodes via diastereoneric salts
by crystallization with optically pure am nes such as
wozogm42R) or (S)-i- phenyl-ethyl am ne, (HRr/mEPLO03/009819
(S) - 1- napht hal en- 1-yl - et hyl anmi ne, bruci ne, quinine or
qui ni di ne or by separatioi7of the anti podes by
speci fic chromat ographic Jret hods using either a
chiral adsorbens or raI rél uent. 20 Conpounds of
gener al formul a (1) RI [
is varied, can be ! grding to Schenme [11:
12 March 2007 HOAQ QA QAR PCT/ EP2 03/ 009819 - 26-
Schenme Il ORB O OH R3 4\ R s/ \ R+ s
R3I \\ 7 RN®ot. R—alw%x Prot. (5) (6)
Rs 4 ROOCN 3 RsH (4 R AX ogen, "CH3SG3 XN,

(Cliz) R~ z (3) CHRB R4 R®
carrying the
| o
RS
I

substituent at the indole 6 position.

Formyl indoles (5) carrying a suitable protective function (Prot.) at the indole nitrogen
group, e.g. a 2-trimethylsilanyl-ethoxymethyl (SEM)-group or a benzenesulfonyl group
- can react with enolates of glkoxy—,'alkehyloxy. or aryloxy-acetic acid esters (preferably -

prepared at -78 °C in a solvent like tetrahydrofuran with a base like lithium
diisopropylamide) at low temperature to give aldol éompourids (6) as mixtures of
diastereomeric racemates. Compounds (6) can be transformed into indole propionic acids
(4) by different synthetic routes depending on the protective group used and the nature of
R, If R? contains a double bond and ifa b.enienesu]fonyl groﬁp is used as indole
protective function, then, the following two step procedure is preferably used: i)
elimination of water by treatment with para-toluenesulfonic acid in a solvent like benzene

preferably at reflux; ii) reaction with magnesium in methanol at reflux to simultaneously

_ reduce the dou_ble'bond and remove the protective function. If R does not contain a

double bond, and if a 2-trimethylsilanyl-ethoxymethyl (SEM)-group is used as indole -
protective function, then, the following five step procedure is prcferably used: i) treatment -
with methanesulfonyl chloride in a solvent like dichloromethane followed by treatment
withe. g. 1,8-diazabicyclo['5_.4.0.]uﬁdec-?-ene(l,'s,S) in a solvent like tetrahydrofuran

 preferably at elevated temperature to give the unsaturated ester compounds as mixtures of .

Eand/ or Z isomers; ii) hydrogenation of the double bond with e. g. palladium on
charcoal in a solvent like ethanol; iif} saponification of the ester function using standard
conditions; iv) removal of the protective functio:; with e, g- tetra-butylammonium fluoride -
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r Ol R3RRS N I RL (OHz)-~A (ig) Rz An
anal ogous reaction schene with the sane reaction
sequences applies for the isoneric conpound sed?&arch 2007
| eadi ng to conpounds of general formula (1),
particularly conmpounds 5 according to formula (Ili),
wo2o0hbdeh 2007 WO 2004/ 024726 PCT/ EP200 3¢ 0@aih 90097 -
Ra R&A RS R HONA R 0 (CHY)-C '"A(li) Rz
carrying the Ra HO o suZf4ituent at the indole 6
position. 5 Fornyl indoles. (g] carrying a suitable
(oo n iershineueakin g Fritsns ik N -demdiniforemidain Sggrreence
@55@%& dRnfike ifa Erefefrbdﬁ“e&ﬁéfﬁtﬁ{e'r&&ﬁ Fet%eﬁgﬁ%ﬁ Byl v) e h
: group or enzehesul f o roup .c react wi
‘e%cﬁrﬁ%fogéls & *?2%%2’5‘93‘%‘% Wf‘@%ﬁe’bgﬂmwé&ggﬁc etic acid
dimsdtiiforniamidd. Fhetivingfornmtiepaficethperinds @3 in@ tampausds|(igEhit
cl:ﬂld@gsaﬁ&{ ‘Klﬁ{'ﬂe%igcz?&g? C%M fubh B ﬁél‘?neh hi(&lﬂkﬂeﬁ EH ééH‘]jﬁlEgIoTnd II.

di i sopropyl am ow terperature to give
conmpounds (6) as m xtures of diastereoneric
racemat es. Conpounds (6) can be transforned into
i ndol e dpr opi oni ¢ aci ds

5-Formyl indoles (1), wherein R® represents hydrogen, alkyl or cycloalkyl, or the

corresponding 6-formyl analoges, wherein R’ represents hydrogen, alkyl or cycloalkyl,
used as starting materials in Scheme I, are known or can be synthesized by methods known
in the art. Selected synthetic approaches to 5-formy! indoles (1), which are also applicable
for the synthesis of 6-formyl indoles, are depicted in Scheme IV. :




(4) by different synthetic routes dependi ng on the
protective group used and the nature of R3. If
contains a double bond and if a benzenesulfonyl1@@6@Bh2007
is used as indole protective function, then, the
follow ng two step procedure is preferably used: i) 15
weobkiowizaati on of water by treatnent wth pCI/EP2003/009819
para-tol uenesulfonic acid in a solvent |ike benzene
preferably at reflux; ii)-2%action with magnesiumin
met hanol at reflux to simultaneously reduce the
dofhtemeddnd and renopve the protective function. If R3
does not contain a double bond, and if a
2-trinethylsilanyl-ethoxynethyl (SEM-group is used as
‘indole protective function, then, the follow ng five
step phecedure IS preferably used: i) treatnent 20
yiﬂi gt hanesuld onyl chloride in a solvent |ike
A ne followed by treatnent with e.

g.1, 8 : cyclo[5.4.0.]undec-7-ene(1,5,5) in a .
sg# ' i BEra drafuran preferably at el evated
tenperaturﬁ to give e unsaKyratﬁd est er conpounds as
m xtures_of E and / or |somers i i) hydrogenation
of -the dubl e bond with e. g. : char coa

in a sol ¢ent |ike ethanol; iii) cation of the
ester dunction using st andar gOANN” Hs i V)
renmovalg of the protective function W Hh e.’ g.

tetra- outylannnpiunifl 1de 12 March 2007 WD

bl / EP2003/ Q09819 -28- (@p solution in

tetr; i a solvent like

: hyL~Qr pagi de 'in the prgsence of enhyl ene
dPanine inga p ef eflr ed tenperafure range pet en 50C
and 80C, v) re® esterificatd of using e. g.
nEthy|I0dI§ sodi um hydrogep carbonate in N
dinethylf& mam de. The trangformati on of conpouRds (4)
into conpounds (Rg) by 5 condensati oR. mnth
heterocycles (3) c&n tign be perforned as Gﬁtlined in
Schenes | and Kl. ‘

represent's hydr ogén, ™~ cycl oabkyl™
correspondi ng 6-forny ges, wherein
hydrogen, al kyl org € T ~H used ag®5t3

‘materials in Schene |, areémovvn or &an be synt|
by nmethods known io in th®g. Serected synigfat
approaches: to 5-fornyl indekes (1), which are_s#
applicable for the synt of 6-fornyl ing
depicted in Schene I'V. 1 ch 2007 WO 2004

PCT/ EP2003/-009819" - 29-

| _Rmeansa]kyl; .

® meaﬁs hyi:lrogen or allyl;

The conversion of halogen indoles (7) into formyl indoles (1) can be perforn:ied e.g. by 7'
' treatment of the corréspon&jng bromo- or iodo-indoles with an alkyl lithium reagent, e. g.
* n-butyl lithinm, in a solvent like tetrahydrofu.ran preferably at —78 °C followed by
- treatment with N N~dunethy1formam1de or by carbonylation of halogen indoles (7) with
‘carbon monoxide at pressures up to 30 to 50 bar in solvents like toluene or benzene in the.
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Scheme IVR Hai R& R6\ ( NI RT CHi R6 Ra R6l R6
HR7 Hal R4 (1) RENOHHOdTf (8 RORROR6 R
RAR R4A O/ I | O/(LRE NH@R6 NR7 0Os O2Margq2007

R (9) (10) R neans alkyl; R neans hydrogen or

al kyl ; The conversion of hal ogen indoles (7) into
woemmy726 ndol es (1) can be perfornmed e. @gecTiy2083/009819

treatment of the correspondi ng bronpo- or iodo-indol es

with an alkyl lithiumreagsnt, e. g. n-butyl lithium

in a solvent like tetrahydrofuran preferably at -78 C

Preserceokaduiple cetelyd (srempallstivm it ptiermeyatiroy hetreniwony
téiipesaird 9my100PC (dmPire B2l DGR Chakl hest H 939 Izah(m)c 488N

R Bl oA BRI e bl iy St
x4 (1) 247 26> AE TAERZOIBI S I8 1nenBith pp:s €I) cnidf inaquinoline
a%habé%{-’es Béﬂv@ény.lﬁé °dfd 28 °C‘i‘co‘ﬂlg:la{'ﬁ%bf%hﬁﬁ‘@%l¥3%}5 Ho-199)
rat res etvveen room re an
f?IJ@ Félgyrré qgttorgo phermedyt %&W@g@h@nd Raney
nick@ prefeddiby in a mixture of Water, acetic acid and pyridine at temperatures ranging
between room ternperature and 60 °C [éompare Helvetica Chimica Acta 51, 1616-1628
(1968)] (step b or c). Halogen substituted indoles (7) with R” = H can optionally be
prepared from 2-carboxy halo indoles (8) in a solvent like quinoline in the presence of a
decarboxylation catalyst like copper powder at temperatures between 200 °C and 270 °C
(step 2). Formyl indoles (1) with R’ = H can be transformed into the corresponding
analogues with R’ = alkyl by procedures as indicated in Scheme IV: i) introduction of a
protective function at the indole nitrogen, e. g. a benzenesulfonyl group (e. g. using
benzenesulfonyl chloride, tetrabutylammonium hydrogensulfate in toluene / 50% aqueous
sodium hydroxide); i} protection of the aldehyde function, e. g. in form of a dialkyl acetal
(step d); iii) introduction of the R’ substituent by treatment first with e, g, tert-butyl
lithium in a solvent like tetrahydrofuran at temperatures between -70 °C and room
temperature followed by reaction with an alkyl halide at temperatures between -70 °C and
room temperature (step e); iv) removal of the aldehyde protective fanction followed by
reduction to the corresponding primary alcohol; v) removal of the indole protective
function, e. g. removal of a benzenesxﬂfonfl group with potassium hydroxide in methanol
at elevated temperatures; vi) re-oxidation of the primary alcohol to an aldehyde function,
e. g. using Swern conditions (oxalyl chloride / dimethylsulfoxide / tnethylamme in
dichloromethane, —78 °C to room temperature) (step f)

Possible syntheses of 2~carboxy halo indoles (8) are depicted in Schemes XII énd_ X1l

Starting compbunds of formula (3), wherein A is oxygen and A' is nitrogen and n islor2
can be obtained e. g. according to Scheme V. ' |



(step c). Alternatively, fornmyl indoles (1) with can

be prepared from hal ogen substituted indoles (7). or

2-carboxy halo indoles (8) by treatnment with coB%MW“mZOU7

(1) cyanide in quinoline 5 at tenperatures between 200

C and 270 C (conpare Liebigs Ann. Chem 1975, 160-194)
whodomed by reduction of the nitriles tha/drowosmeBin t h

sodi um hypophosphite and Raney nickel preferably in a

m xture of water, acetic a8itl-and pyridi ne at

tenperatures rangi ng between roomtenperature and 60

C [ conpalSehdset Vet i ca Chimica Acta 51, 1616-1628

(1968)] (step b or c). Hal ogen substituted indoles (7)

with R = H can optionally be 10 prepared from

2-carboxy halo indoles (8) in a solvent |ike quinoline

in the presence ofH4oa decarboxyl ation cagtal yst 1ike

copper po r at te atures Q@tmeen 2GQ C and 270 C

(step &- ornyLFindoI s (1) with R n be
transfornmedyi nto the @%pondlng R odues with R7
= al kyl by procedurePas indicated in S RV i)

i ntroducti(&® of a profative function }he i ndol e
nitrogen, e. g. a benzenesul fonyl groupq% usi ng
15 benzenesul fonyl chlori de, tetrabutylarnnnlun1
hydrogensul fate in toluene /° 50% aqueous$ | sodi um
hydroxide); ii) protection of the al dehyde function,

e. g. in formof a dialkyl acetal (step]|d); iii)

i ntroduction of the R7 substituent by trgatnment first
with e. g. tert-butyl lithiumin a solvdnt |ike

t et rahydr of ur anpat gper at ures between -70_C and room
t enper at ur gotf I oyled by react fon Wi th k@l halide
at tenperature ween - 70T and R-T40m enper at ure
(step e); i1v) nnvdi of the al dehyde p 34 ve

- function folldﬁﬁd by reduction to tHéa)corresponding
primary al cohol; v) renoval of the indole protective
function, €. g [renmoval of a benzenesul fonyl group
W t h potassium Aydroxi de in nmethanol at el evated
tenperatures; vi) re- OX|dat|on of the primary al cohol

10

to an aldehyde fu u

(oxal yl R{orl et/ |nethyls |fOXI

“in 25 di chloronetinaRE - 78 C to rBUﬁﬁé erature)
(step f). PossP Fﬁyntheses of 2-car¥Xxy~gfal o i ndol es-
(8) are depict@gg in Schemes XII and Xyd)l. Starting
conpounds of fornula (3), wherein A.is oxygen and A
is'nitrogen and nis 1 or 2 can be obtained e. g.
according to Scheme V. 30 12 March 2007 WD

2004/ 024726 PCT/ EP2003/ 009819 -31- -
Aldehydes (1a) are commercially available or knovm They are condensed with diketo-

i et hyl am ne

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 HCl, in a
polar solvent like AcOH to yield the oxazole-N-oxides (3a) (step a). Subsequent &eatment N

- with POC); in dichloromethane under reflux provides the corresponding primary
" chlorides (4a) (Goto, Y.; Yarnazaki, M.; Hamana, M.; Chem Pharm Bull (1971), 19, 2050,'-.

step b). These intermediates are either used as such, transformed accordingtowell -
established methods into the corresponding alcohols or activated alcohols like mesylates or
tosylates or into the bromides or iodides, or finally further elaborated via $x2-reaction

with NaCN to give, via nitrils 5a (step c), exhaustive hydrolysis (step d) and reduction -
(step e), e: g. with borane in tetrahydrofuran, the building blocks (7a), Finally, the alcohols -

. (7a) can be converted into compounds of formula (3) e.g. by treatment mth
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Schemte VHOOO'- + Na MM RHOR R~ x OKk2 (1 a)

(2a) (3a) b 11( 1A RI/NNc-<, FROORz 5%)2007

(4a) d NOe NOH R HR/ OR2 OR 2 (6a) ©

Al dehydes (la) are commercially avail able or known.

They are condensed wi th di keto- nonoxi nes (2a)
waemoednng to |iterature precedence (CGot ®CTXP2003/009819

Yamazaki, M ; Hamana, M; 5 Chem Pharm Bull (1971),

19, 2050) in the presence 3¥. a strong add, typically

, 1na ar solvent like AcOHto yield the

mﬁa&%ﬂ@nﬂc@ﬁm@w dichlmyonfettappinabe pr&erve efubesetlik¢ trietylamint
pwretiblya@alte%lpeﬁnﬂé ﬁhﬁ&feﬁmﬁi—ﬁmnﬂ P&ﬂ t @i;l:ueé oPB;OBéAééSE

.@ﬂsﬂs%{ees AL D B0 IRl for SO bi R ety e

eitghpdrofurgn grs %blY TF R EemperR R aIERES bctm@srow tsoperatyerandsted as
reﬂux:i&mpbzraﬁalﬂséf@]ﬁd“ﬁeﬂexﬁ@ 08 fildigg dotpoRds ofBrR8d @PAd S hed

n{g%o g nht{% Em&]ﬁﬁsgrqu n‘?aﬁ&or@%' aI cohol s or-activated

a nesyla es or s Iates or into the
bromi des or iodides, or finally further el aborated via
SN2-reacti on MAth NaCN t o give, vianitrils 5a (step
C exhaustive hydrolysis (step d) and reducti on
| @loé%n yl-2earyl gr 2-hgterparidoranoles (4n) witt R amybivdfogercare t he
pli@f&tabl‘j‘lplﬂ@ahﬂ Grotohd chbrpspoddinpiiryl ¥r hetdigur k£B8@hMes and 1,3-

dichloroacetone as described e. g. in Bioorg. Med. Chem. Lett. (2000), 10(17), 2041-2044.

Starting compounds of formula (3), wherein A is oxygen and A’ is nitrogen and nis 3 can |
be obtained e. g. according to Scheme VI:




(7a) can be converted into conpounds of formula (3)

e.g. by treatnent with 12 March 2007 WD 2004/ 024726

PCT/ EP2003/ 009819 - 32- met hanesul f onyl chl ori de 1% March 2007
di chl oronet hane in the presence of a base I|ike
triethylamne preferably in a tenperature range
whetienres- 20C and room tenperature or by raawkdopessin t h
carbon tetrachloride or carbon tetrabrom de and

tri phenyl phosphine in solA88ts |ike tetrahydrofuran
preferably in a tenperature range between room -

t eSpeemmefle and the 5 reflux tenperature of the

sol vents; thus yielding compounds of formula (3) as

mat hapesul f onat es, chlorides or brom des,

' pg&lvely 4- ChI oronet hyl -2-aryl or -

et &y ry(;3 Oxazoles.-B#a) wifh R2 eg%aloh

‘preferabl repared fromth&T<orresp

het er oar car boxam des and 1,3 10 di chl or gacet one as
descrilfed e. g. in Bioorg. Med. Chem Lett. 3 2000),
10(17), 2041-2044. Starti ng conpounds of f®&rmula (3),
V\/nere( A is oxygen and A" is nitrogen an@f,g is 3 can
be ob 15’l)ned e. g. according to Schene Vi Mar ch
.2007 WD 2004/ 024726 PCT/ EP2003/ 009819 -33- Scheme VI
NN\ + ~~Br a RLO3 NO rO (1 b) (2b) Tbbo R, -~(N
Rz CFIt--10 COO'* N (4b) (3b) d4 z R2

0.

oggn are
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o O |
R g ° gl CcooH
4b) 4
() (30) }
¢
2
o R2 e . o R
R1—(\O | .i_,. R |
N NN y
o | OH
X _ | ‘
Go) (6b)

N-Acyl-glycine esters (1b) are either commercially available, known, or can be prepared by
standard operations of N-acylation. Mono-allylated esters (2b) can easily be obtained by
'double deprotonation of (1b) with a strong, non-nucleophilic base like LiHMDS in an

" aprotic solvent like THEF, typically at -78°C, followed by treatment with allyl bromide to |
- produce selectively the C-alkylated products (2b) (step a). Standard hydrolysis generates

intermediate ac1ds (3b) (step b), which are then transformed, following well established
literature precedence (J. Med. Chem. (1996), 39 3897), into compounds (4b) (step c).

: ng-closure to the oxazole using trifluoro-acetic acid and trifluoro-acetic anhydnde as

reagents generates key intermediates (5b) (step d), Wthh finally, are elaborated via

~ hydroboration to the target alcohols (6b), e. g. with 9-BBN in THF and ensuing oxidative -

work-up with H,0; and NaOH (step ¢). Finally, the alcohols (6b) can be converted into



RNR->R _ OH (5b) (6b) N Acyl-glycine esters (IDb)
are either commercially avail able, known, or ca
prepared by standard operations of N acyl ati on{]2 Bl%rchZOO’?
Mono-al |yl ated esters (2b) can easily be obtained by 5
doubl e deprotonation of (1b) with a strong,
wpamamdedseophi | i ¢ base |i ke Li HVDS in an p@prodos/mesio
solvent |ike THF, typically at -78C, followed by
treatment with allyl brom3de to produce selectively
the C allrylated products (2b) (Stsﬁmz;bl St andar d
prppRvsHsafifermyler Breghi freatinnt svitheetthanesulieygblogiden (st ep
dizhloranteiitine @t fridaite biadbasfine m%ﬁﬁyla.tfnﬁi v;fk‘fdrdl‘:ﬁr e kelmperature

LA SRS
| ?bégfmd@artddﬂrh%vlﬁb@%een iPé‘rentg hkertpvrqhwbpfyraa@eqfa@lym
5 a&mpdram’rdrahgd Hetwear ool catpem2ta inddhid @fnasmpdr RRg 8Fhe
s r vBeh; Leh
] R SRR AL A { ol MRt il
byog ’treSQFCEIB Is (6b), e. g. vvlth 9-BBN i n THF and
ensui ng oxidative work-up with H202 and NaOH (step
e). Finally, the alcohols (6b) can be converted.into
12 -March 2007 WD 2004/ 024726 PCT/ EP2003/ 009819 -34-
Staging oemptamd{ of foomnla (B, WiR}eireA § stilfor ki At iSEAbgeNiahdin is 1 can
10 bOBYhAGSY LB t&%?ﬁi » in dichloromethane in the
presence of a base e triethylam ne preferably in a
tenperature range between -20C and room tenperature
or by reaction with carbon tetrachloride or carbon
Ctet rabrggﬂq ﬂj \md tri phenyl phosphl ne in solvents I|ike
tetrahydiofuran preferably in 5 a tenperature range
' betvveen roomtenperature and the reflux tenperature of
the solvents; thus yjelding conmpounds of fornula (3)

.as met hanesul f onat@s, ides or brom des,

. respectively. Starti ngOcon‘éldunds of formula (3),
wherein Ai% sulfur and A is ni § nd nis 1 can
10 be o ned e. g. (aecor di ngt/d% hemeCWI 1 Schene
VIl -0 QuSs — R "N -

A _
a .
(10) o (30)
Ci/Br .
: 2
e
-~ {40)
2
R R?
(SN c 5 \
) e
H‘/k\N ' NS c
oo R N
(5c) -

(6c)



RL (2c) d N2 R a (i c) (3c) CvBr bl R2 (4c) R2
R2 SA RNRN (5c) (6¢c) 12 March 2007 WO
2004/ 024726 PCT/ EP2003/ 009819 - 35- Thi oani des (1% Magghp2007
known or can be prepared by nethods known in the art,
e. g. by treatnent of the correspondi ng carboxam de
woprgottesphorus pentasul fide or with Lawesssnmsy
Reagent
[ 2, 4- bi s(4- et hoxyphenyl )-35-3-di t hi a- 2, 4- di phosphet ane
-2,4- disulfide] in a solvent |ike toluene at
Thicamident et o' \pev et eablbe pisepaned by nedRdn b inhia the fitue gby.
tiegtiiRel of g{eecc@fespg)ﬂﬁn§ Qltr‘d@ﬁhude-rﬁtﬂp @Hbsﬁﬁﬁ'u\‘( b@ﬂtasﬁﬂi‘de Qﬁ w1th
se e
Lﬁ%é?;?o %e or &pt or@% s %e‘fxgé’ g%‘%ﬂfmé% S %5 agehg4'
dispifidgldn p selvent léﬁﬁ&weaﬁ atrt@nwamrn@rsfeqa% h@tyeenfﬁe‘fq el ofux
5 térhpeadture of theisdlens tl“hmn@daso(lld m4#} be gondemsad @ith 1 3tdichloroacetone

ml,lfthm? %egone c@{oﬁl@ﬂy 1 S&ff?ﬁ%ﬁ@% W e LANS

or oe oun

#'é‘ﬁwe%}(f’é}a St Hith eI e ipRGFTated
salfuypio acidr preferably 28 kpbiantlt®mpdritorepthke tiving Shiprheetliyh campounds
&9'(&(@;”‘5) l@ltéfﬁ‘atﬁél? INOAmid R ( ?é)%%@&ln){%n?ééi \Kn@I L —Eérgrrrlio or gha
10 Cﬁﬁﬁwnﬁiﬁé &1 %ﬁf?l"gltt\@%g%% ek %&a&ffﬁﬂfg te?lgﬁsatzle‘—?w%ve
tigigpoles (T tbemsing cofoethilcfsectian it potiliaw 6l(gep bHEFP ADI4A3 A2). By
d&tall@hto gg lstuegsl dﬂﬁﬂl‘éx%leb rtsaomnﬁschiofdsscanﬁﬁia& ORI §dtheh: like
apegom h]a:g ﬁg { 1% L{S:BPeé:;tIﬁrgnc%IoFg?éélﬁr? Ecjm;[ogan%p(g%/)élr%tamed

ggglpme 119805 A1].

15 Starting compounds of formula (3), wherein A is sulfur and A' is nitrogen and n is 2 or 3
can be obtained e. g according to Scheme VIIL:

Scheme VIII
e _ R
_ .
H% Br/CI o @ a i%,o
— > !
0 9 A RTN o0
(1d) - {2d) : _ o (8dy
_ - | l b
R® . - .Rz_
SJ?/V\ ¢ 3)\>/\/
- - OH
BN o ~— X



15 Starting conpounds of fornula (3), wherein Ais
sulfur and A" is nitrogen and nis 2 or 3 can be
obtained e. g. according to Scheme VI11: SchemelAMpichg007
RR R2 R Bril~Oa N2\ - - ~~OORNpP (14
(2d) (3d) W R RR SOH r HR NR N (5d) (4d) 12
wivaeoeie42007 WO 2004/ 024726 PCT/ EP2003/ 0088 1EP2003609819
Condensati on of thioamdes (1d) with a suitable

bi s-el ectrophile, e. g. neggwyl 4-brono- or

4-chl or o- 3-oxo-al | canoates (2d), preferably in a :
. Gooflspestion bf thipamigleuidAlwithta seitblediselictripbilp ergamethfld-Hremo-gr
mﬂd&&élouaca&ﬁme{ @by ﬁi%%erabs;luyﬁsalv&da HRZAILER af as&ze& art y' ng

t 4

-f?%%e Sl ot i penior et B2 st e st ol e
furpgyn afpesitigrchiptenr) Impat:eé/\fﬁa??’&ﬂat??e‘d HyBrawoiedie- aﬂqammesu n

5 (2d)areXinbwh 6:0ARBE lﬁeﬁeﬁm/&&a@ﬂmoﬁh i theldhi e&%@@wﬁﬁﬂ)wﬂﬁn

A T RS el i A e Yy
(&) (stepd) Driiendlrean flangation nfethe fide @aﬁhﬁéée prforgedibydar d
stapddndAisthods iibh B3rahsfematiar sftelalehobfunttda imtb @ BR@hg group, e.

of HAG amngﬂoﬂaeam{eﬁ l&ﬂé} OlBoniRation$nd ?edﬂ%c%l a%?d‘m&

o s tre nt ahi e, . SApani
10 thigrg &Eiabw " f@yfen i A4 ROSEYD §<teR ol Finally, the
alogiehlsqtd)-apd (Fdy tanfbe acivitadio shetrgesybed ot s utingwelkno®h ep

staddardpadahs. the al cohol s (4d) and (5d) can be
activated to the rresyl ates or tosyl ates usi ng wel |

SEfe Wﬁlg??‘z"&?“j; tufsin) Difee“‘f' it A ST T By
a e ﬂsg I.CC@ g (3] eme ’

Scheme IX

A/ —

. .15. | (3e) ) ‘ . (4e) .

R

Thioamides (1e) are known or can be prepared by methods known in the art,e. g. by .
treatment of the corresponding carboxamide with phosphorus pentasulfide or with -
Lawesson’s Reagent [2,4-bis(4-methoxyphenyl)-1,3-dithia-2,4-diphosphetane-2,4- 7
7 dlsulﬁde] in a solvent like toluene at temperatures preferably between 60°C and the reflux

. 20 temperature of the solvent. Th10am1des (le) can be reacted with alkyl 2-halo acetoacetates '
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20

925

be obtained e. g. accordi ng to Schenme | X. Schene IX
Cl/Br R~NH2 RZ CWBr R't~"N(1le) Sj R (5e)

0 (2¢) c 00 HOR2 b Fe RR 15 (3e) (4e) Thi é&M%@&ZOO?

(le) are known or can be prepared by nmethods known in
the art, e. g. by treatnent of the corresponding
W@amb/@um de wi th phosphorus pent asul f i der@reEP2OB/AMIS19
Lawesson' s Reagent
[ 2, 4- bi s(4- met hoxyphenyl)=373-dithia-2, 4-di phosphet ane
-2,4- disulfide] in a solvent |ike toluene at
Eerpabhants Hesetipndf mefabbly atretuepes 06, mﬂivetﬂiiezoteedaibuwlia 0
ets@fmfe) @s& rage RRAuctiBfofIRlsY &fals (3¢], pteRdBlRmg (iihfm 8aRinRE,
W@j‘%d %JI %%I é%ﬁré?z |0 .acet %gec%g%tﬁ% 1§Jcl\a{aéch 2007
()R ey ) “PA ¥8Mvent s
ternresatanegives primpyy elpbqlaﬂébb(staxb)ndﬁqhw@ beasspsias auch oeganto
@h¥ered mtmskc@resp%hmﬂgmd@s (5e3%t byswe(a&ﬁamﬁﬁm ﬁx@thﬂ)esulfonyl

cl h t o
R R R A R
wﬁmpfmtumﬁ dﬂ?r@ﬂ?éﬁhabl gpwwgém/wanw tregigment with

thisAp eliladidaie a sc@tre)iﬁﬂ(e Aichib®i¢thake@h cHiGrofofa prefesdbBiat b)

tx\@féemu&mube%n USSRl Wy RGOS 1t O

COTTESpOﬂ

tgipheny hasphineia mi’rea e te@ﬂqsréqofua@ of eingeraTe steen it
refhve tgiestne of thé teﬁalﬁ’dfolﬂirkxfﬁslﬁpc) preferably between -20C
and

Starting compounds of formula (3), wherein A’ is oxygen and A is nitrogen and n is 1 can -

be obtained e. g. according to Scheme X.

Scheme X
: o . o R R '
R oo . J\)\ | ﬁ)\
HO” Y N
O\H/l\N/ﬂ\R1'*—_—* o e 0__*u\1
H R
0
3
(0 @ “

4-Substituted 2-aryloxazol-5-carboxylates (2f) (R? equal an alkyl or a cycloalkyl group) can
be obtained from N-aroyl-amino acids (1f} as described in {J. Chem. Soc., Chem.
Commun., 1995, 2335-2336]: 1) the N-aroyl-amino acids (1f) are treated with oxalyl
chloride in solvents like benzene, dichloromethane or tetrahydrofuran preferably at room -
temperature followed by evaporation with éddiﬁqn of toluene; ii) the thus obtained crude
intermediates are treated with triethylamine and an alcohol preferably between 0°C and

_. room temperature (step a). Reduction of the ester function in compounds (2f) by well

known methods e. g. with diisobutyl aluminium hydride in a solvent Iike tetrahydrofuran
gives primary alcohols (3f) (step b). Fma]ly, the alcohols (3f) can be converted into
compounds of formula (3) e. g by treatment with methanesulfonyl chloride in
dichloromethane in the presence of a base like triethylamine preferably in a temperature
range between —20°C and room temperature or By reaction with carbon tetrachloride or

- carbon tetrabromide and triphenylphosphine in solvents like tetrahydrofuran preferably in- |

a temperature range between room femperature and the reflux temperature of the



the reflux tenperature of dichloronmethane [conpare WO
02/ 28433], by treatnent with thionyl chloride in a
sol vent |i ke dichl oronet hane or chl orof orm pref &? Mﬂf‘g‘bzom
at tenperatures between -20C and +50C or by treat nent
with tetrabrononet hane, 10 tri phenyl phosphine in
Wea3Id8H726 | | ke tetrahydrofuran at tenper ar@IEPs0EEPsLEEN
OC and the reflux tenperature of the tetrahydrofuran
(step c). Starting conpow8ss of fornula (3), wherein
A is oxygen and Ais nitrogen and nis | can be
sefFsts; ﬁw&an@omg@rﬁs alf forgrla(3 Seseathanssulf@ubes hlodeg o2 R2
bbonkikRsHepectily.a O NI Fi 0" R 15 0 f) (2f) (3q
4- Substituted 2-aryl oxazol - 5-carboxyl ates (20 (R2
equal an al kyl or a cycl oal kyl group) can be obtained
from Naroyl-amno acids (If) as described in [J.
Chem Soc., Chem Commun., 1995, 2335-2336]: i) the’
N-aroyl -am no acids (if) are treated with oxalyl
5 StpingicParevnds of Sirpelid D), vierein pisd peh en beiobtaingd Gemstading or
chipouatiyg fala £3), yiieadieh Rhloy 2,21 g. EeerdingQo SaeRexat ur e
foll owed by evaporation with addition of toluene; ii)
the thus.obtained crude internediates are treated
with triethylam ne and an al cohol preferably between
0C aBtheme®MDM t enperature (step a). Reduction of the
ester function in conpounds (2f) by well known
methods e. g. with diisobutyl alum nium hydride in a
li ke tetrahydragfeuran gives primary al cohols
_ y. Finally,ith l,cohol s (3f) can be
ed T?i{no_gi.co Ylo S(C@&‘ &%r la (3) e. g by
t #ent with metha | fonyl & oxj &e in
di chl or omet hane infhe ‘nbr esence of a“ase ]ike
triethyl am ne preferably 'éﬁ a tenperattreR range
bet n -20C and roomten‘tygl’ature or by, i) Wi t h
carbon tetrachloride or carbon tetrabrqmde anthg
tri phenyl phosphine in solvents |ike tgtTahydr of ur ah
preferably in.- a tenperature ran tween room
tenperature and the reflax €rature of tlhigg)l2 March

2007 VQ 2004/ 024726 _ P2003/ 009819 - 38-

L
AL Ty ”
‘e . - A1./J>/(GH2)M-1 -
1 0 N . 1
R A | o /h'.&'\ on

(59)

Aryl-oxazole alkanols or aryl-thiazole alkanols (1g) with a chain length of n carbon atoms
10 can be converted into analogues with a chain length of n+1 carbon atoms By methods well
known in the art (Scheme XI), e. g. by conversion of the primary alcohol function into a
suitable leaving group, e. g. a halide (step a), reaction with cyanide ion (step b),
saponification (step 'c) followed by reduction of the acid formed (compounds (4g)} to the
. primary alcohols (5g), e. g. by using diborane in tetrahydrofuran (step d). Finally, the .
15 alcohols ( 5g) can be converted into compouhds of formula (3) e. g by treatment with
methanesulfonyl chloride in dichloromethane in the presence of a base like triethylamine
- preferably in a temperature range between —20°C and room temperature or by reaction
“with carbon t_etrachl_'oride or carbon tetrabromide and triphenylphosphine in solvents like
tetrahydrofuran preferably in a temperature range between room temperature and the



sol vents; thus yielding compounds of fornula (3) as
met hanesul fonates, chlorides or brom des,
respectively. 5 Starting conpounds of for mul a ( 3)2 March 2007
wherein nis 2 or 3 can be obtained fromstarting
conmpounds of fornula (3), wherein nis | or 2, e. g.
waeHdPHI2ag to Schenme Xl. Schene XI R2 2 #C—TIE(PM9098190—I
(CH2) JI R--~" A. ~CBr b /~Rz (19) (29) (CH
AN RAcC (39) R A~ (GH)yOHd Rz 11z~ R AO
: A Cn+i RA OH (49) &gg) Aryl -oxazol e al kanol s or
refiug temperare pithesolverive fhws pisiging tomnqundsofrAule gt h of n
malidnesnlfaiacgrhlorldds obiromiles tpeativiled | nt o anal ogues with
a chain length of n+l carbon atons by nethods wel |
known in the art (Schene Xl), e. g. by conversion of
. the primary al cohol function into a suitable |eaving
Syrnprompourgs offorrala (B)caf bt epaisel . g #aciling o Svhérhe Xy ani de
5 JRMbaHeP b), saponification (step c) fol Fowed by
reduction of the add forned (conpounds (4g)) to the

e praryiseet Grahoy bua gl cRvhfngt repfess rdcogen, o
cycloalkyl, by Fischer Indole synthesis reactions is depicted in Scheme XII; the scheme
describes the synthesis of 5-halo indoles, but is equally applicable to that of 6-halo indoles, -
wherein R’ represents hydrogen, alkyl or cycloalkyk:

10
Scheme XI1 (part a)

R® N R®
Hali©\ o _ Halj@\
‘ >~ . NH

8 e -2

R NH, _ R~ N

(1h) ' (4n)

a 1. NaNO2, ag. HCI _ d |
0 _ ] o—R

N I . : ,Rs .
@ ' Hal |
T | ' S - o}
RS NN
b o H \fLO\
: ' . R*

- (6h)

.. R means alkyl;



15 al cohol s (5g) can be converted into conpounds of

formula (3) e. g by treatnent with nethanesul fon

chloride in dichloronmethane in the presence of é2§@§€h2007

like triethylam ne preferably in a tenperature range

bet ween-20C and room tenperature or by reaction wth
wealwem726 et r achl ori de or carbon tetrabr oriCE&PZHAT009819

tri phenyl phosphine in solvents |ike tetrahydrofuran

preferably in a tenperatur#)+ange between room
tenperature and the 12 March 2007 WD 2004/ 024726

PCTAEPPOBHPEHD819 -39- reflux tenperature of the

sol vents; thus yielding compounds of formula (3) as
“met-hanesul fonates, chlorides or brom des,

respeckively. Starting conpounds of formula (8) can be

ottai ped e. g. according togchemre Xl or 5 Seghene

X1l e prepfration of, 2-carboxygthal o i meql ed (8),

whgsr € nepresent S hydhed = or C¢yg kyl ,
by Fischefl |rdolie Synt hési & rBacti | s- degpraged., j n
Schene Xl & thetscheme ®escri HEs YhePsynt hesi q_c

5-hal o indol es, but is equally appPicable togthat
6- hal o i ndol es,- wherein R5 represents hydrogen, &
or ‘cydoal kyl : 10 Scheme XI| (p&Pt a) Re Re H&M Pl
Re\ NH2Z Re\ NNH2 H (1 h) (4h) 0 0 a 1.
HCl d Oo-R 2. R40 Ra (5h) 9 Re ) (2h)

R means alkyl;

Halo-anilines (1h) can be converted into diazo Meldrum’s acids (3h) by diazotization of
halo-anilines (1k) with e. g. sodium nitrite in aqueous acid at temperatures around 0 °C
followed by reaction with a Meldrum’s acid (2h) in solvent mixtures like etham;llwater
preferably at close to neutral pH and in a temperature range beween 0 °C and 60 °C
(compare Organic Process Research & Development (1998), 2, 214-220) (step ).
Treatment of compoun&s (3h) with an alcoholaté, preférably sodium ethylate, in the
corresponding alkohol, preferably at room temperature gives hydrazones (6h) (compare
Organic Process Research & Development (1998), 2, 214-220) (step b). Alternatively, halo-
anilines (1h) can be converted into hydrazines (4h) e. g; by treatment with sodium nitrite
in hydrochlorié.acid preferably at temperatures between —10 °C and room temperature
~ followed by subsequent reduction of the diazonium salt formed with e. g. thin(II)-chloride
preferablyin a siﬁxﬂar température range (step c). Hydraziries (4h} can then be treated
with pyruvic a_cid- deriwfaﬁVes (5h) in a solvent like dichloromethane or toluene preferably -
ata temperature range between room femperature and the reflux temperature of the
 solvents optionally with removal of the water formed with molecular sieves or by theuseof
- aDean Stark trap giving hydrazones (6h) '(step d). The indol formation can the_h be |
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15

Rel1 0O Hil / AR\ HNQ ObRRe\ NONR4 (5h)

0 O- (3h) R neans alkyl; 12 March 2007 WO

2004/ 024726 PCT/ EP2003/ 009819 -40- Schene XI | (pgarlansh 2007
Re Hal / Re ~0 e Hal RHai Re e (6h) R4 RR HR NH
ORIO (7h) (77h) 00 f f ReHa R& ReN OH HO

wOgtaR4tteans al kyl; Hal o-anilines (|lh) cacTErosnyested

into diazo Meldrum s acids (3h) by diazotization of
hal o-anilines (Ih) with e4lg. sodiumnitrite in

ar?ueous acid at tenperatures around 0 C
performed by treatment of hydrazones (6h) with e. g. a strong acid like aqueous sulfuric

acid or with p-toluenesulfonic acid in a solvent like toluene or xylene preferably at elevated
‘tempe’rature up to the reflux temperature of the solvent or with poly-phosphoric acid as
reagent and solvent ;'Jreferably at temperatures between 150 °C and 200 °C (compare J.
Chem. Soc. 1955, 3499-3503) (step e). Starting from unsymumetrical halo-anilines (1h),
indol isomers 7h and 7’h are formed. The two isomers can be separated By methods
known in the art, e. g. by chromatography or crystallization. Isomer 7h and isomer 7'h can
serve as intermediates for the preparation of the desired 2-carboxy halo indoles (8), which
are obtained by saponification of indole esters (7h or 7’h) e. g. with lithium hydroxideina
mixture of dioxane and water in a temperature range between room temperature and 80

°C (step ).

The preparation of 2-carboxy halo indoles (8), wherein R repreéents hydrogen, alkyl or
cydloalkyl, starting from ortho nitro benzaldehyde derivatives is depicted in Scheme XIIJ;
the scheme describes the synthesis of 5-halo indoles, but is equally applicable to that of 6-

. | halo indoles, wherein R® represents hydrogen, alkyl or cycloalkyk:
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5 followed by reaction with a Meldrums acid (2h) in
sol vent m xtures |ike ethanol/water preferably
to neutral pH and in a tenperature range bevveen?%l\%“%2007
and 60 C (conpare Organi c Process Research &

Devel opnent (1998), 2, 214-220) (step a). Treatnent
wer20Egdvunds (3h) with an al cohol ate, pr BEBEREH09819
'sodium et hylate, in the corresponding al kohol,
preferably at room tenperad2nw e gi ves hydrazones (6h)

are 10 Organic Process Research & Devel opnent
(199 emoXIib14-220) (step b). Alternatively, halo-
anilines (lh) can be converted into hydrazi nes (4h) e.
g. by treatment with sodiumnitrite in hydrochloric
add pne“f erabl y at ten‘pe,,ra'f“umes Foetween -10 C gnd room
ent reductighn oP

9. _tRi ngh de ©

e ~Re-g reated 15 w
aci d derivatives (5h) in A-solvent |ik8 NH,
di chl oronmet hane or toluené preferably at a
t enper gfjure range betmeeqaroon1tenperatur aand the
reflux tenmperature of the solvents optionally with
renmoval of the water formed with nol ecul ar sieves or
by the use of ‘a Dean Stark trap giving hydrazones
(6h) (step d). Theg.ndol formation can then be 12
March 2007 WO 3004/ ‘

per f orfred tréat a
st rong—ad § e

p- toluenesulfc

xyl ene pref@fabty

reflux tenperature of the solvent or with QO

pol y- phosphoric acid as reagent and sol vent

preferably at t erfper atures between 150 C5 nd 200 C -
‘(conpare J. n‘ Soc. 1955, 3499- 3503)( step e).
Starting fron1un ymmet ri cal hal o-anilines (1h), indo

i somer se 7h ajad

are ﬁprned The two i soners can be
separ ated by n€ S

nown in the art, e. g. by

chronatograpgﬁ : stal lo_zat i on. | sonmer 7h and
isomer 7'h c sérvl agi ntler nedi ates for the
preparati on of the desir®d 2-carboxy hal o indoles (8),
whi ch are obtained by saponification of indole esters
(7h or 7'h) e. g. Wwgii= ) t hi um hydroxide in a 10
m xture of di oxane and water in a tenperature range.

R BRindeRy); room tenperature and 80 C (step f). The
preparatlon of 2-carboxy hal o indoles (8), wherei n R6

RS PRt SE e Tl s e o R S e s Bh 30000 o

' dlethomhewethﬂb -riphenyl-phosphonium chloride in solvents like isopropanol,

dichloromethane or tetrahydrofuran or mixtures thereof in the presence of a base like
potassium carbonate or tetramethyl guanidine, preferably between 0°C and the reflux.

‘ temperaturé of the solvents, giving nitro-phenyl acrylic esters (2i) as E and/or Z isomers

(step a). Reduction of nitro-phenyl acrylic esters (2i) e. g. with iron powder in a solvent'
like acetic acid preferably between 60 °C and 100 °C gives amino-phenyl acrylic esters (3i)
(step b). Acetyl.ation of amino-phenyl acrylic esters (31) under standard conditions (e. g.‘
acetylrchloride, triethylamine in dichloromethane betweeﬁ 0 °C and room temperature)

- (step.c), gives compounds (4i), which uqldergd indol formation upon treatment witha

s'trong acid such as p-tolueﬁesulfonic acid in a solvent like toluene preferably at the reflux



15 the schene descri bes the synthesis of 5-halo

i ndol es, but is equally applicable to that of 6-

i ndol es, wherein R5 represents hydrogen, alkyl g?ﬁmﬁhzoe7

cycl oal kyl: 12 March 2007 WD 2004/ 024726

PCT/ EP2003/ 009819 -42- Scheme XIIl R8 0 R8 R0 R R~
WRIg#4/@47% H a Hal O b Hal 0 0 R N_ Rs NRCTEP20B/GIERS

NHZ(ii)(2i)(3i) RORORS R Hal 0dHal H 0O
T | N-Rs \ | NdZ3O\R H 0 (4i) (5i) Rs

I NOV\H HO (8 RA=H) R neans al kyl;
temptrh@trw @Ohem tdpaB i yphmifitatianiod indole sstars (5)) ergemith hﬂuutnh a

h])@{'tgxﬁdegn 2 AlikuR WER0AR. ﬁﬂ%te?ﬁ'l a(telmg?erature range between TOOm,
di et hoxy- 2- gxoet hyl ) trlp %f ﬁfg on|% Iorlde in
temprrglut and 8 Pk%gll"‘?E&EF‘&rfé’ﬁ’B % My Or oRetH

______ tetrahydrof uran or m xt ur es thereof in the presence of
a base |ike : :

5 The conversion of a.compound of formula [ into 2 pharmaceutically acceptable salt
can be carried out by treatment of such a compound with an inorganic acid, for example a
hydrohalic acid, such as, for example, hydrochloric acid or hydrobromic acid, sulfuric
acid, nitric acid, phosphoric acid etc., or with an organic acid, such as, for example, acetic
acid, citric acid, maleic acid, furnaric acid, tartaric acid, methanesulfonic acid or p-

10  toluenesulfonic acid. The corresponding carboxylate salts can also be prepared from the
- compounds of formula I by treatment with physiologically compatible bases such as

sodium or potassium hydroxide or a tertiary amine as triethylamine.

The conversion of compounds of formula I into pharmaceutically acceptable esters
- or amides can be carried out e.g. by treatment of suited amino or hydroxyl groups present
15 in the molecules with an carboxylic acid such as acetic acid, with a condensating reagent
- such as benzotriazol-1 1-yloxytris(dimethylamino)phosphonium hexafluorophosphate
(BOP) or N, N-d1cylohexylcarbodmmde (DCCI) to produce the carboxylic ester or
carboxylic amide.

Preferably, the conversion of compounds of formula I into pharmaceutically
20 acceptable esters can e.g. be carried out by treatment of compounds of formula (I) in the
- presence of a condensating reagent such as benzotriazol-1-
yloxytris{dimethylamino)phosphonium hexafluorophosphate (BOP) or N,N-
dicylohexylcarbodiimide (DCCI) and 4-dimethylamino-pyridine with the corresponding
alcohol in solvents such as e.g. N,N-dimethylformamide according to methods well known
25 intheart. | '

Preferred is a process for the preparation of a compound according to formula 1
. comprising one of the following reactions:

a) reaction of a compound according to formula



pot assi um car bonate or tetranethyl guanidine,
preferably between O0C and the reflux tenperatuye of
the solvents, giving nitro-phenyl acrylic ester ¥é§§b2007
as E and/or Z isonmers (step a). Reduction of
ni tro-phenyl acrylic esters (2i) e. g. with iron
WoWeM726n a sol vent |ike acetic acid prReET&Ppzin}apos1s
bet ween 60 C and 100 C gi ves am no-phenyl acrylic
esters (Si) 10 (step b). Agetylation of am no-phenyl
acrylic esters (3i) under standard conditions (e. g.
acetyl chloride, triet@®8ni ne in dichloronethane
bet ween 0 C and roog% per at ur ¢ (step c), gives
u

conpounds (4i), 1!33‘. dol formation upon

treatment with a strong h as

p-tol uenesul fonic acid in a ent |ike toluene
preferably at the reflux 12 Nhrch 2007 WD 2004/ 024726
PCT/ EP20031009819 -43- tenp®fature of the.sol vent
(step.-d). Saponification of indole esters (5i) e. g.
imvthe prebentdvif @ pompopod axirdieg fofoamudd xt ure of di oxane and
water in a tenperature range between room tenperature
and 80 C gives then 2- carboxpran indoles (8, R4 =Iﬁ_
(step e) 5 The conversion q‘(a conmpound of formula I
into a pharmaceutically ac able salt can be

carri ed out . by treatm&Q h a compound with an

i norgani c acid, for exanph hydrohal i ¢ acid, such
as, for‘exanple hydr ochl ori 8 add or hydrobron1c aci d,
sulfuric add, nitric acid, phosphoric acid etc., or

wi th an organi c add, such 43) for exanpl e, acetic

add, citric acid, maleic acid, fumaric acid, tartaric

j 10 tol uenesul fonic
b?&% DnggI ressgﬁghﬁgggggggxylate salts can al so be
pr epar ed fron1the conp ds of formula I by treatnment
wi t h physi ol ogical ly Cnﬁégtible bases such as sodi um
i i a terrfary amne as
triethylanm ne. The &nver%iq conpounds of fornula
| into pharnaceutlcally a( e esters or am des
can be carried out e.g. by~tFeaf nent of suited am no
or hydroxyl groups present 15Hn the molecules with
- an carboxylic add such as agptic add, Mﬁth a
condensati-ng reagent such as
iDBOBIRdef deE Pbormbodh DMk dih StodbriRizny | ani no) phosphoni um
hexaf | uor ophosphate ( ) or
N, N-dlcylohexylcarbodl|n1de (DECl) to ‘produce the
car boxylic ester or carboxyIFh am de. Preferably, the
conver si on of - conpounds of mula | into '
pharmaceutically 20 | & esters can e.g. ‘be
carried out by treat ac?r(cmy orrpounds of formula (I)
in the

(3')'

2

¢) hydrogenation of a compound according to formula
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presence of a condensating reagent such as
benzotriazol -1- yloxytris(di nmethyl am no)phosphoni um
hexaf | uor ophosphate (BOP) or N, N 12 March 2007
di cyl ohexyl carbodii m de (DCCl) and
4-di met hyl am no-pyridine with the correspondi ng
WaRHPET26i n sol vents such as e.g. N, N-di rRSIBEpRpB0pENM de
according to nmethods well known 25 in the art.
Preferred is a process foH5t-he preparation of a
conpound according to fornula | conprising one of the
followi ng reactiops: @) reaction of a conpound
according to forpdyl a® "12 Mar ch 2007 WD 2004/ 024726
PCT/ EP2003/ 00982 R3 \ 8 H (2) in the presence
of a conmpound accordi ; nula RL Nz--~ X
\(CH22 R (3~) Db) react a conmpound according to
formula COORR R3 N H @?') |nrJherresence of a

compound according to fornul a

(1a) ;
wherein

R® is alkoxy or alkoxy substituted with one to three halogen atoms; R® is

o R

la b
;27“‘“C}¢-~- C
O

wherein the bond between the carbon atoms C* and C° is a carbon carbon single or double-

" bond; R is hYd:ogen; R is hydrogén; R¥ is hydrogen; A is oxygen or sulfur; A' is nitrogen;
- X is halogen or CH350; and R is alkyl, aryl or aralkyl.

Further préferred is a process for the preparation of a compound according to
formula I comprising one of the following reactions:

*

a) reaction of a comﬁound according to formula

()

. in the presence of a compound according to formula



R NXNA (CH)~ 2 (3') c) hydrogenation of a
conpound according to fornula 12 March 2007 WO
2004/ 024726 PCT/ EP2003/ 009819 -45- 0 RO 0 h Ra4l2March\z007
N~-R ~CH2. A RZ (1la) wherein R3 is al koxy or
al koxy substituted with one to three hal ogen atons; R5
WpgwH/@412R 0 la Cb O 5 wherein the bond brReEmBEzns/ sz
carbon atons C and Cb is a carbon carbon single or
double bond; R6 is hydroggn; R7 is hydrogen; Rs is
hydrogen; A is oxygen or sulfur; A is nitrogen; Xs
hal ogen or CH3SGB8 and R is alkylg'aryl or aralkyl.
Further preferred is a process for the preparation of

a conmpound according to fo ~& | conprising one of
the foll ow ng reactionxg\lo Aeaction of a conpound
according to formul a (CH,),
(3)
wherein anyone of R> and R® is
RO Ts
ci—c>
g ,

and the other is hydrogen, alkyl or cycloalkyl and, wherein the bond between the
carbon atoms C* and CP is a carbon carbon single or double bond; X is halogen or
CH;50s; R is alkyl, aryl or aralkyl; R' to R%, R”, R%, A, A" and n are defined as before.
Preferred is the above reaction in a solvent such as N,N-dimethylformamide or N-
methly-pyrrolidone in the presence of a base such as e.g. sodium hydride or
potassium tert-butylate, preferable between 0 °C and room temperature followed by
h}fd:olysis of the ester function, preferably with LiOH or NaOH in solvent mixtures
like dioxane/water, tetrahydrofuran or ethanol/water preferable between 0 °C and
room temperature. Further preferred is the above reaction in the presence of KOH in
DMSO between 0°C and 80°C preferably at 22°C. )

b) hydrogenation of a cdﬁpound according to formula

wherein anyone of R® and R is




RBR4 RS\ \ 7 R/ NH in the presence of a
conpound according to fornula 12 March 2007 WO

2004/ 024726 PCT/ EP2003/ 009819 -46 R ~f1 A X~( Ci2 Masclp2007

R (3) wherein anyone of R5 and R6 is ROR3 >-Ca-=-
Cb O and the other is hydrogen, alkyl or cycloal kyl

wanehs/o2abrér ei n t he bond between the 5 carBWEPAOYMSSITA
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15

20

and Cb is a carbon carbon single or double bond; X is
hal ogen or CH3SO3; R is avkyl, aryl or aralkyl; R to
R4, R7, Rs, A, A and n are defined as before.
Preferred is the abgve action in a solvent such as
N, N- di net hyl f or mami |N- Erethly pyrrolidone in the
presence of a base sSe-hCe\-s.-Q—g sodi um hydri de or
potassiumtert - but ate, preferable between 0 C and
roomtenperature followed by 10 hydrolysis of the

est 81 thd b¥kdri dmge"n@il]@l M&o%ﬁ dhdbitekithe Déa@bktiveen the

o STRAANRGPEC s BrlpreonEr bR S K, R h "
t enpae defined as teford, Referrpt iethe aboe*dh}rdsogtmoabniz@rpselae of on
eéa'ﬂ?di o8 %ﬁh‘f&al(clﬁ sdffehts iRt mdMMRS Jaeewe@iaﬂ%me%m

era Zh hydrogenair on of a conpound

ac cfé'if%hYﬁﬁ’ rep qroninureatherdf Ra- RS

- Preferred intermediates are:

(2)-2-Bthoxy-3-(1H-indol-5-y])-acrylic acid ethyl ester;
rac-2-Ethoxy-3-(1H-indol-5-yl)-propionic acid ethﬂ ester;
(S)-Z—Ethoxy—S~(1I-I-indol—5*y1)~propiorric acid;
(8)-2-Ethoxy-3-(1H-indol-5-yl)-propionic acid methyl ester; .
tR)-Z-Ethoxy—3-( 1H-indo}-5-yl)-propionic acid ethyl ester; |
(Z)-3-(1H-Indol—5—yi)—2'—methoxy-acrﬂic acid benzyl ester;
rac-2-Ethoxy—3-(3-methy1~1H~indol—5-y1)-propioﬁic acid ethyl ester;
rac—2-Ethoxy—3~(Z—met'hyl—lH-'indoI-S-yl)-pfo_pionic acid ethyl ester; -
rac-3-(1I-I-Indol-S-ﬂ)-z?proPoxy-ﬁ;opiOnic acid methy] ester;

rac-3~( 1I-I-Indol—5-y1)-2-phenoxy—p1‘opionic acid methyl ester;

rac-3- (1H—Indol~ -y1)-2-isopropoxy-propionic acid methyl ester;
rac-2-But-3- enyloxy-3 -(1H-indol- 5~y1) -propionic acid methy] ester;
rac—2—Ethoxy~3-(&-methyl—1H-mdol-5-yl)—prop10mc acid ethyl ester and
rac—2-Eﬂ10xy—3?( le—iﬁdol-G-yI) -propionic acid ethyl ester.

As described above, rthe compeﬁnds of formula @3 ef the pres‘entr inventioncanbe
used as medicaments for the treatment and/or prevention of diseases which are modulated - -

by PPARG arid/or PPARY agonists. Examples of such diseases are diabetes, particularly
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R RBN~ A RCHn A R 15 (1k) wherein anyone of
RS and R6 is 12 March 2007 WD 2004/ 024726

PCT/ EP2003/ 009819 -47- 0 Rs Ca_Cb and the ot her l2dMarch 2007

hydr ogen, al kyl or cydoal kyl; and wherein the bond

bet ween the carbon atonms Ca and Cb is a carbon carbon
wgewprd2oond: R to R, k', Rs, A A andrCIEPZ0E009819

defined as before. Preferred is the above

hydrogenation in the presetgce of 5 pall adi um on

charcoal in solvents |ike nmethanol, ethanol,

- nefi-gisiliordg pestdbr dizbeses mdlistsy edvyidd blbod presswre, indraasadlipil and

coneeRDlevelsPLRIr6IteRfic Hida R, &ﬁ@ﬂb&!c%?nd%ﬁe, endothelial d sfuncnon,

X 1H i ndol - C acid
ppfieg i PR st pRdhe Ay oty plasife Evgﬁ?%es oty
ageghgrpwia diseape, inflgmmatory bowel disease, collitis, pancreatms, olestasis/fibrosis
of th) livér, By sesthbtliavd M Gdeflambra m&c@ﬁm&m&a@&g ﬁlzheuner g

O,

dé%e of i rﬁﬁa(r%ﬁggrg{aﬁﬁcgﬁﬂgw ﬁ'ﬁ %rgh ‘%d%g“%rﬂﬁa{:‘ aC| d

sush pare- Brasepoma, cglgn Ginger, L QSW&GPHCSB WI)CWZ“CH@FWW gettyl i c
canedr )l Thewse yd mekidamient for the treatment and/or prevention of non-insulin

d%@xﬁ{;eﬁfﬂﬂ%&l%elﬁtu@ép@&ﬂ&' -1 H-indol -5-yl)-propionic acid

ester
rac- 2- Et hoxy- 3-( 2- nethyl-lkklndol 5-yl)- proplonlc acid
ethyl ester;

P &{%%“F'Iﬁesﬁr SR D e R L
Uﬂ?ﬁﬂ??ﬂ ar@asﬁJéther object of the invention referred is the use as therapeutxcaﬂy

adh%isugsta(r&éﬂ‘fbm%mﬁ:y}%& 2l brIRRATH RO LN R Qoh GAuBn Eplridlent
PR Dl v s e AT o g sl aci d
atherosalgtotie diseses or metabolic syndrome and particularly preferred non-insulin
dependent diabetes mellitus.

Also an object of the invention are compounds described above for the preparation
of medicaments for the prophylaxis and/or therapy of diseases which are modulated by
PPAR and/or PPARY agonists, preferably for the production of medicaments for the
prophylaxis and/or therapy of diabetes, non-insulin dependent diabetes mellitus, elevated
blood pressure, increased lipid and cholestero] levels, atherosclerotic diseases or metabolic

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

Likewise an object of the invention are pharmaceutical compositions comprising a
compound of formula I described above and a therapeutically inert carrier. Another object
of the present invention is the above pharmaceutical comi:osition further comprising a
therapeutically effective amount of a lipase inhibitor partlcuiarly, wherein the hpase

- inhibitor i is orlistat.

An object of the invention is also the use of the compounds described above for the

* production of medicaments, particularly for the treatment and/or prophylaxis of diseases

30

which are modulated by PPAR. and/or PPARY agonists, preferably diabetes, non-insulin _

- dependent diabetes mellitus, elevated blood 'press'ure,-increased lipid and cholesterol levels,

atherosclerotic diseases or metabolic syndrome and particularly preferred non-msulm
dependent diabetes mellitus.
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20 rac- 2- Et hoxy-3-(4-nethyl -1 Hindol -5-yl)-propionic
acid ethyl ester and

rac- 2- Et hoxy- 3- (1Hi ndol - 6- yl ) - propi oni ¢ aci d ef2nyiprch 2007

ester. As descri bed above, the conpounds of fornula

(1) of the present invention can be wused as
woidiement s for the treatnment and/ or pr ACEEPIGBPOBES

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

agoni sts. Exanpl es of suchgdi seases are di abet es,

particularly 12 March 2007 WD 2004/ 024726

PCH fifird 0l Gﬂﬂaﬁeseﬂtanvemlk 1hs ulciofia cepmaddoffodiukiiet es

I I nd
9 Rablrclie ofd it B A ORI pl AR Audle Pl
arprebdidatd by Mdmdfer PPéﬁm agonitsiired patigistiwhods dlso mgceiving
u&&?@?@ﬂx&% r’i‘ﬁ%? iBitds: Pr&&% i Pthd 810y se,%}(e%}/tﬁg %;&se%ﬁﬁﬂﬁ’m is
rone

nnatory |seases

* ojtas digsisulartyprefarrpii the g aye i for dhasematieent ensyqripgqpBylaxis of

d1£é@dé§ iwBerbih helise 50k ABbaRY, ﬁéﬁ—iﬂ@lﬁlﬁfdeﬁenﬁexﬁfdxab&% thelit®y , and

di seases that .have .an,in uch as
g s R e P R AR
metapiic §yndrerfe andparigrda pprefepedhdnt psuinidependéns diakets mellitus.

(cancers such as e.g. |iposarcoma, colon cancer,

pr ﬁsﬂnﬁeﬁo 8 68he inRANSH @@dpriSes Q@’H?&ﬁ]dﬁﬁﬂdpd’r@ﬁﬁufactured

cagﬂ;‘;mr {}E %Jse as nedi carrent or the treatnent 4
ac °r5‘F8 FIFEREDIOWSR: i nsulin  dependent di abet es

mellitus is preferred. 10 The conpounds of fornula I

d eécfﬁqﬂtfeeb}esbeﬁﬁbe ifhypntiepsia 2 msthpé &rﬂpmwat 4ng/o proplygaxis of
?Jvkﬁ& ém@&& A tyPoARE Eu%cﬁer i1 eu P%&@Xﬁf&h&% non-

erre IS t e use as

mﬂ:ﬂhb denardentdifhstes mllitug elsysited] b&ogdszrw dncrepsed Hipig yndof
chleARSII&Ls, aﬂﬁfbsdlé?@ti&' diseasQP BRABAL: syﬂr&ﬂ@&rﬁfbaﬂiﬁﬁlﬁdﬁ us,

evat ed bl.o creased |i
Prefj (RE é‘?SBL“ &@eﬁegt Stesa‘PﬂE LOPrERYAT e%e%v%%gofar
compb@izlalf feemea i 8 dminissend. fmothdr obyleca of the presheinveation is the

| abH%%éﬂ{Bﬁ%}Htﬂr@rqﬁp Qrﬂ: | oa&hﬁ%&@& BBl ézh]’:ugﬁaﬂﬂag&lg%ﬁl%ov o

e |1 nve n are conpoun escri

efﬁeqswe spunpefadinpss inhifor, Bmﬁé@hrc‘ahﬁew thefipgse inpibitor is orlistat.

Tﬂéh&ﬁr@ﬁie&gﬂ for aﬁgiéﬁf%ﬁs df/ﬂﬁh’oﬁ%%%yhﬁf@a&ﬁﬁmwmo%hs @?en N
te and/ or agoni sts, preferably
Obfeﬁol%fh’?é’reﬁer“%ﬁﬂ“loﬂn of medi caments for the 20

prophyl axi s. and/ or therapy of diabetes, non-insulin
dependent ‘di abetes nellitus, elevated blood pressure,
i ncreased lipid and chol esterol |evels,

at heroscl eroti c di seasQgPakediiBisabolic syndronme and
particularly preferred non-insulin dependent diabetes

el d fhliRving tests can be used in order to determine the activity of the compounds
-of formula I.

Background information on the performed assays can be found in: Nichols JSetal
“Development of a scintillation proximity assay for peroxisome proliferator-activated
receptor gamma ligand binding domain”, (1998) Anal. Biochem. 257: 112-119.

Full-length cDNA clones for human PPARc and mouse PPARY were obtained by RT-PCR

~ from hurpan adipose and mouse 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«:
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Li kew se an object of the invention are pharnmaceuti cal
conpositions conprising a conpound of formula |

descri bed above and a therapeutically inert car #3 March 2007

Anot her object 25 of the present invention is the
above pharmaceutical conposition further conprising a

wopmdepBeti cal ly effective anount of a | ingag@eo03ilepsnd t or

particularly, wherein the lipase inhibitor is

orlistat. An object of thgginvention is also the use

of the conpounds descri bed above for the production
(a0l 67 d6%) dTveratosplighethis,itha Hoetidny offthe cldrlaé setjtieneds eBdotling thd/ or

LolalalVIN-De [ j t.

LAY o B AR, ol R b g PO o
PlawHd restons Final dlopesigeeverifsf ApENA sequence pralisis. el evat ed

bl ood pressure, increased |ipid and chol esterol
Indestioh sexpregiohgind paiificstiiin of GET-$BB S8R @FotéRd veedO e formed in E.

j I ed n-1 gsubjn

o405 BER AR RAY UL B i nl A o plect
Biplggw Milen Pree, dited tireedele0d9819 49- A further object of

the present invention is the use of a conmpound of

RidintigatldBiddingMssarhe manuf act ure of a medi cament for the
treatment and/or. prophylaxis of diseases which are

PO bt LR AR A PRI it By o

2mMEDIIA O bmg/Bil Bftpadidditke BSA bkl 0aidd 8 Th Fer eavih@rvedld. Auge

| i e LB Ls 5 orlistat..Particul red
cqob ARG 680 RA ELob By R i vaueBeid 4 Pn aBr iy 2 <
beptoyl-plesparsine)-3-i¢r By leditritiple(5 ehalyh 3 ehergl-axadil bl glsgxy] -

§ ™ ; u . -

A e e R A
wasggragved from abayad ligend by solidiplvessepasation usipgMulisyreea plates
(Msillipoie Dflizd ith sPallof $G31acdotdingitt e @daheflctihiers eddaiihdnbations.

dependent di abetes nellitus. A further object of the

PR SR RP g B TR el b e baER LRSS

EDTH, D exg/mabiptecicideffec BBieandi e DATMW). Far eachnistvel) ceattion ah b4

tr eat.men hyl axi.s of, disease ich are
R B S DR 7 g ponfi o R SeAPft, abry
(PHiradagt osershamin 2 finslvolume dE30a bieshbkiol, hetedingBlhatri tvas |
. | . dihe e
plein wag Teenovdand g sesrdry pellat epteipigithe sseripragopted bea
wil @RolidlSH b £ oE'EIE Peheradioltkh @t ifh @Sy B 10000 Eism 2(6H-€1-Bdaoyn -

vl ST R tn P iy LR o B AeERe ISR | on

progionibaid in 50 ul were added, the reaction incubated at RT for 1h and scintillation
proximity counting performed. All binding assays were performed in 96 well plates and the
amount of bound ligand measured on a Packard Top’Cb_unt— using OptiPlates (Packard).
Nonspecific binding was determined in the presenée of 10" M unlabelled éompound. Dose

response curves were done in triplicates within a range of concentration from 107 M to

10%M.

Luciferase Transcriptional Reporter Gene Assays

‘Baby hamster kidney cells {(BHK21 ATCC CCL10) were grown in DMEM medium

- _containing 10% FBS at 37°C in a 95%0,:5%CO, atmosphere. Cells were seeded in 6 well

_ pl_atés at a density of 10° Cells/well and then transiently batch-transfected with ejther the -



10

15

20

25

above nmet hod which further conprises admnistration to
the human a therapeutically effective anount of a

| i pase inhibitor, particularly, wherein the |i pé%&/[archZOO'?

inhibitor is orlistat. The above method for

si mul t aneous, separate or sequential admnistration is
wabk®eoo2ars 20 obj ect of the present inventiRI/EPASEMIBLY

Procedures The followi ng tests can be used in order to
determine the activity of-sthe conpounds of fornula I.

25 Background information on the perforned assays can
pRePPARYALBD & pFNFRHA&Rb&Bﬂ)ﬁX@:Essﬁh plasmlmeplﬁi thpRRAluc feporger

t | at
PR pd i eioR PRy st PE B b Rt R R b osphitas g
(5o Rhdsa hornidliggigh cdxml TraBifestibrewas a@Splishe®with he Fugene 6 ,
I%gn{ (Ro\j\&/eé?'ga%b al ned E aé&c%dggqugcs)%jgﬁ néﬁ& gcollrgg%gurgnd '
fq%wgétrﬁrr%ﬁwne Swgg%aét&ﬁﬁe ‘éwfpﬂem?eanql ﬁ’f’%
pM&&afta densyok lﬁfheﬂfsﬁﬁdﬂf Af&dZQOuBWBmu%ﬁieﬁ’G)f cﬁ&@hﬁﬁddﬁim

X e IS nstrycte to

Wt TRAUR LB YR T3k S gffwm%naméa 350
substnwsng mmandqiﬁml&lﬁr@m@bao& atipaefith celleifon gt
h%?%ﬂﬂ{‘s%b{thﬁ@ 501 o :\% rf%ﬁ%t é’%f%gerg%%:}d 6%%1 e&’ﬁ’y_?‘w_ 2 .

S g deculg P eairan T et G PR ER A g,

5@:11:1 @B&ﬂamqm&p&cﬂﬂ falloedibynme véleme dffbBsiferse Coatgpi-Lighted

REEQRIQE, ﬁakﬂe&ﬂé: BlOOA i Gl AR %S: Y cali Rk R MuciliBG OneC

asm ectors nes were verifi

rwowmngwéwé@ batheiBOR prd luditerssroras sisasuesdip eBackasd,  and
T&lﬂvﬁduﬁﬂ. E@ife@ﬁ aaimga%dem(w&b £ SM&&&B&nWaﬁscﬁﬁfoﬁﬂ r med

SR s e e BB IR ek P RegraRot e,

inviliaey ifthe slsence df themibitapcoNiSHbeluesteradalchlatefRasingthé ¥t d

| pﬁ%lgémB&%?%oPBé@Ltdgﬁ?ptor bi ndi ng was assayed in

(10 MM Tri1s-HC H8 50 mMMKC, 2mM EDTA,
O.1ng/nil fatty acid free BSA and 10 m\/l DIT). For each
96 %Fq’m@uadw thfcvreé@awea#ﬂewﬂltw Igsvalpgsafg L nHte 580N

P%%%g%;l eny éh1 iculed 325‘0[19\71 é&@ﬂx@fcﬂ@ﬁ'ﬁ@&%%@& for

PHARD: aghid tPPARY. crhaeo@@om Iﬁ;tthe&x}nbe BQ4, va:‘h;abf)ﬂ) .1 dMy-b 56 @t.hoxy]
Py 2 fol %%%%CRR? ‘f@o%‘*ﬁl&%‘* afiy 2048 130%»1\}:‘ for

PPAR ciand PPARYy.

The folloWing table shdws measured values for some selected compounds of the
present invention and for a compound already known in the art (e.g.: Rosiglitazone, Drugs
1999, Vol 57(6), 921-930).

80
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was renoved from unbound |igand by solid phase

separation using Miulti Screen pl ates

(M1 |

i pore)

filled with 80 ul of S&5 according to the
manuf acturer's reconmendati ons. 15 PPARy receptor
bi ndi ng was assayed in TKE50 (50mM Tris-HClI, pH 8, 50

10 M DTT).

wakioK@s726 2niM EDTA, 0.1 ny/nil
For each 96 wel |

fatty aci cedrmezoBBfsiand
reacti on an 140

ng

equi val ent of GST- PPARy- LBf2 fusi on protein was bound

to 10 ug SPA

beads

( Phar madaAner sham

in

a final

/ol une of 50

hvas renoved.

ncubat ed f or
1300g. The s\

lP@sBQM)a”t

*ep%, Ry | B ont

RpG@HNi N

gnd the sem dry pel

ting
?@g@ﬂ for

JECQ (mpou

Pt contai n

SLULTY Was
n at

MEC:put)ei n
g the

~

FBapipls coaft ¢

d beads Was pgsolVv
—or radioligdnd bi ndi ng e.g. 100

ed 1 550 U
DO dpm

of 0.TKE.

;ﬁan€ﬁ% m no) -

azol -4-v])-d

UCIILL

A 3- (471 1]

t hoxy] -phény| -

0.40 .
ditritio-p
nro

(50%%thy

Ni oNi C..aci

0.
-2-pﬁ%nyl
d.in 50 ul

N@?gmﬁﬂ@ed, t

scintillation

he ngctl(
pr oxi m f

DI |R€@bat

y countin

- perforne

od afORT for

| $13and
0. All

bEpoipl@lassay
 he 25 anount

s w&@ pel
of bound

forh@d in
i gand ne

96 031 p
Asur ed on

at e&07and
A Packar d

'Eﬁh@}é@‘j usi

Tall :\hnl I_::\d ed

bi ndi ng was det erm ned

g OgubPra

peund—
HP-o-H——0

s phacka
in the pr

rasno

)~ 0.040TTS
bsence of

ﬁCQ clrvac

ETT {45
10'1 M

RYY-V4 n dan

6P|cate

10.10 Mto 1

ks W LRI N 4
04M Luci f ¢

alad uyv
A raﬂé

Brase Tran

contéhtrati
SCriptiona

oo

Reporter

Bumpkddays
CCL10) were ¢

)O.Béﬁﬁ hai
jr own i n

15t ed4ki dn

DIVEM nedi umni

by cebds (
cont ai ni

BHK2470ATCG
ng 10% PBY

BRosighitazdnd a

NISRL 3l pn

ates at a

—at nospne

density of

[ €. inkétive S
105 Cel |

WEeT ep.aeedqd
s/wel | and

12 March 2007

n o6 mell pl

VS

her—+arrstent Y patecihr-t+arsfected—n-th—-ei-t-her—the—12
March 2007 WD 2004/.024726 PCT/ EP2003/ 009819 -51-
pFA- PPARy- LBD or pFA- PPARa-LBD expressi on pl asm.ds
pl uShecpEPesogs phiermpula] 3pd their phyr Iaw%ﬂffﬁaceatﬁblése&a@éat%
czﬂsl IR %88dds sadiothend, ddiin tsﬁefnebfq;mhmésnﬁml plepapdtiofiiot éeral,
erﬁg’x%{' ceal adﬁ-ustra)am? S.L‘h%' oﬂega%nm?%é?cg B & 2 Lfegr!ve'éorally, eg.

aCcco

O"ﬁ

urtbaigemtof (abi@@matmb}@tsj ﬁ@geesh@éhmﬁxﬁlsyneawéﬁwomow
ehiS oA IEPERRNS E&Eﬁﬂ}c m fak krﬁ%@!@p&ﬁf)ﬁ’és,' ﬁﬁi@hﬁﬂﬂy, eg in
transfection, ,the cel har vest gd

the fQFFqt iR PR SRtgRLFTd Folufioniepr femenl, 55&?@% of

oihenaitd, yrearhs k@fs.cel | s/wel | . After 24 hours to allow
~attachnent of cells, the nedium was renoved and

re pﬁﬁ%ﬁﬁiu%&nrbf mgh&ha&ﬁuﬁjﬁ%mﬁ&%ﬁ Beee@fecﬁ‘ﬁqh Yfhnner

0 ni_ng_the t
‘I':u gwﬂf be famxhar to any person skilled in the art by bringing the described

compounds of formula I and their pharmaceutxcally acceptable, into a galenical

_ administration form together with suitable, non-toxic, inert, therapeutically compatible

- solid or liquid carrier materials and, if desired, usual pharmaceutical adjuvants.

' Suitable carrier materials are not only inorganic carrier materials, but also organic -
carrier materials. Thus, for example, lactose, corn starch or derivatives thereof, talc, stearic
acid or its salts can be used as carrier materials for tablets, coated tablets, dragées and hard :

gelatine capsules. Suitzble carrier materials for soft geiatine capsules are, for example, '

vegetable oils, waxes, fats and semi-solid and liquid polyols (depending on the nature of -

" the active ingredient no carriers are, however, required in the case of soft gelatine
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substances or control ligands (final. 0.1% DVSO).

Fol |l ow ng i ncubation of the cells for 24 hours with
subst ances, 50 ul of the supernatant was recoveleNagHg007
anal yzed for SEAP 10 activity (Roche Mol ecul ar

Bi ochem cal s). The remai nder of the supernatant was

waizengiaratked, 50 ul PBS was added per wel | pdrgirkoosmseBi1dy

one vol unme of Luciferase Constant Light Reagent
(Roche Mol ecul ar Biochemicsgds) to lyse the cells and
initiate the luciferase reaction. Lum nescence for
cigetles) SeARblandic netefids fasthe pradudivm s splationsandsyRps karfek Top

L w%'tléxc kél%l@?ﬁ%ro@ec vtk %ar‘&ﬁ&%@ﬂi&é"‘%&aﬁl@ g hiQ r&a&?ial%'ﬁp

COF ranscrlp 1 O activation.in
up?ceg@ prhwsiogs arg, ferexample, Waierafedholnpslyaliyshvesdand ‘éfgetable oils.
Shixdbit-cagiet M&Eﬁa@d’foﬁﬁﬁi’osi@ﬁie& a&e, forieRdnk}ad, ﬁﬂuﬂal’brﬁlhlﬁezﬁb sng; ce

f b
e S8 R SRR ot P e PR B A Rt
Pmerabwwpmﬂ?mmdm‘, sepriveynthreisandtsytithatic glyteddesehyHiopinated @50
1¥Y&h Yases 9 fquﬁplraﬁ% E%uéﬂttMﬂcoths efasabhe yet}ilyleﬂév%l}cgls i M

alc | ar nore preferred 20 to 1000 nM
c V‘fﬂﬁﬂ?Ry and PPARy. The conpounds further exhibit
ECS0sudbsidbitiaers) fpreferdatind/ vieting @nddmyifing ﬁ@bﬂs,y:oﬂsxs&M:yt- o 10

e Rk Sechl e Bkt S e BALL B LRI Rl bt

S@ﬁ@ms,wda@hzeesdcomwgd ﬁmhrsg@g@t@@ﬂémwammm@ls of
bf¥feraRbLEMRhrrniaPNEH ddRaa0d for a conpound al ready

kng n the art Ro |itazone s , 25,1999,
Vol Lhsogge 0 w@g%aﬂdggféoriﬂzjw%ﬁ%wméﬂrﬂ“%ﬂ% P oeF s

{RATEEPRIRIHROMSY, the afrnd BiRARviRRINARRAARAhRRARY and tBSO

ot lylestll L R SR iR b RagTRb B iC

each pertig@anyaseeFop adil Pehef’@ a deilydosazeofzboys Od angyo gyt t90@313=
e e@a_ﬂ'l aEé’LﬁlUﬂ? ey t@8bolt 1b8 nig, &ﬁegln%oﬂsx&&noﬁmﬂﬂdr PrefPredd46

, dosages for’ aéult pahen?ts are of about 1 mg to about 1000 mg, especially about 1 mg to

about 100 mg. Depending on the dosage it is convenient to administer the daily dosage in
several dosage units. '

The pharmaceutical preparations conveniently contain about 0.05-500 mg,
preferably 0.05-100 mg, of a compound of formula I. Preferred pharmaceutical
preparations comprise about 0.5-500 mg, preferably 0.5-100 mg, ofa compound of
formulal. : , _
~ The following Examples serve ‘to illustrate the present invention in more detail. They

are, however, not intended to limit its scope in any manner.
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Exanple 44 1.64 1.41 5.24 2.70 Rosiglitazone inactive
1.1 inactive 0.41 The conpounds of forrmula | and their
phar maceutical |y acceptable salts and esters chh
used as nedi canents, e.g. in the form of
pharmaceutical preparations for enteral, parentera
WER00#MT26al admi ni stration. They can be aR{ITERRISI@PRIY,
for exanple, perorally, e.g. 5in the formof tablets,
coated tabl ets, dragees, -Bard and soft gel ati ne
capsul es, solutions, enulsions or suspensions,
rectally, e.g. in the fExamplef suppositories,
parenterally, e.g. in the formof injection solutions
ﬂ@wmmmﬁmsmnmmﬁﬁuu&sons or topically, e.g. in the form
of ointnents, creans or oils. The production of the
pharnaceutlcal preparations can be effected in a
manner 10 which wi || Hyepafagipnli ar to any person
skilled in the art by bringing the described
ounds_of f Ia | and thelr phar maceutical |y
» Ricgiciagidlethylestas nj stration form

together Wit h SU|tabIe non-toxic, inert,

t her i.calyl. at or liquid carrier
a)ngﬁézr%l&g%& ’ @i&l lxd(’?g&rgsaf?’ caaadegﬁLﬁsgbhar naceut i cal
adjuvants. Suitable carrier materials are not only

To nohugian ot 224t § P2 rdisthony-Aiozoethyl)triphpayb phnsphomiven cligide in

.200 &l fof AichBIredtané tras aletBat 0°08.0EMPHPIeBamitRyE lsRRdinC Ald the

Bl R S IS b A ot 3L Bl o)
Sﬂtfalb wat eontigedtabdD°C &lleéhsTheonisigmoms andedvenid withe5as ; nfthe
waSRN| Li&s.0 Afahkeng %’[m[mcﬁﬁe Jﬁﬁfsﬁfrﬁlgk«? Joﬁﬁl?u%@fa&o@t?%o?id e

agégbes atre, for, ex -e,. veget
R BRCOWEIIPY YR aoanlaﬁm Ehepaww gvap a‘éa@eweﬁdr?glddhe
resﬁdue pardtiotied betfveentAROEBAE WiRr. TROSB i Elier W d2i0d, leldpbRatcd b R4

BB AR i 18 SRBEAR RSO OB ot e

- cogppwdiag g oil Bihich gplidified an stosing AEA2EE imgige 4 pale ydllew solid. MS:

(MyrBddction of solutions and syrups are, for = exanple,
wat er, polyols, sucrose, invert sugar and the like.

i erials f. ectlon sol utions
b) §9c.§ %&8%% I—qu 81'%?@’10’15&835%?1 pol yol's, gl ycerol
and vegetable oils. Sujtable carrier materials for

A suinsmven of §r7 e (A Lethoxg3-@Rlainaols-y hastyiic adid ethyliestercin Aeyl

of md}s and 1.0QX&Pd/E alos) Wagh fﬁagenitedqw el Eorlzl Kehd WRhYRheS
a

carr rraterj opi G prepar ati ons
by b Py Re <P o6 P SR e Terei e St BppRated and the
resighe @@omwaphﬁﬁdtpm giicratrelbexane/ A:OFL, | 2:utodgiva R &sg of itlspuiik

corHﬁJuﬁHEéMtesélfluMﬁt (f\@* &al cohol s, sterols,
pol yet hyl ene gl ycaol s

Preparation 2

'(R}-2-Fthoxy-3-{1H-indol-5-v])-propionic acid ethyl ester and ( 8)-2-ethoxy-3-{ lH-mdol-

3-yl)-propionic acid methzl ester

* A solution of 5,00 g of rac-2-ethoxy-3-(1H-indol-5-yl)-propionic acid ethyl ester in 170ml
of t-butyl methyl ether was emulsified with 675 ml of 0.1 M sodium chloride, 3mM

sodium phosphate pH 7.0 by vigorous stirring. 200 mg of Chirazyme L-6 (commerdially .

Mgéch 2007
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cellul ose derivatives. Usual stabilizers,
preservatives, wetting and emul sifying agents,

consi stency 10 inmproving agents, flavour-i nprovihifarch 2007

agents, salts for varying the osnotic pressure, buffer
subst ances, solubilizers, colorants and nmaski ng agents

waAW4/eMT26 oxi dants conme into consi der ati AICTEP2003/009819

pharmaceuti cal adjuvants. The dosage of the conpounds
of formula | can vary withjgn wide limts depending on
t he di sease to be controlled, the age and the
airaiiamw ifidaRodhe Mifighostits) Gfas h&&dmﬁi e tpHamdmtatt&cllaﬁ mDHp t}Qf
&f I0%]1 N%‘gm\l\’tx{;&wfi&fsolc % ak%)glﬁztdgr W%Oéous stlr'ggg
Aéraru atcowmpém 9f 816l anl| (¥3% rontpesians SaYbb)uthe Credetipmy npigtueehwast
eHeHRd '(‘13(500 513 Hiﬁﬂér@inlet}iarﬁp%vec{hél nfiGhed BBt esekd Q'hggqueous

PfOE a1 SR P o %%tfg%%dsﬁgﬂﬁnﬁfm BB Bt LB
(Sepahaxy;3- (éﬁp&dtnl-éjr}'l)ypreﬁmnn acill 23 yblbmshlf@nn‘t eé.@@ﬂiﬁqchzralcel- :

GRS AATAEARER o, FORYED, S . AT phster

3%ﬁ3lﬂ%e® t3fal preparations convenlently contain
about 0. 05-500 ny, preferably 0.05-100 ng, of a
ActirBd stldion fof 0.00 §rof fe ($)-aB8 &f 6/l @FmPRAK RSP G JF Water was

t ut . 0. 0 f
B EPREH | PP R AGRL FalG  epi p n sl Ehla
fllo| TiewiniguEx wepleeposed vand: the kdsidse rcatcmaatdgaappccbsmnw 18
(m;\c@m Ny 1)ntcngw 092LAbE (5)HN&Noxy BLEFH-IRRBUBL 2151951.: acid

ten ded I1s e I n any nanner.
ms %mpgléﬁsi HBERARP2003/ 009819 54. Exam | i nes
a) Preparation of intermediates: Preparation 1
Tha(R) Zniithed xajer 32.9114:181% de)l wd sytijdcted to piswond; adagort éngymatic
hﬁ§$lgs§s (lé@ m( Z)Jut?l rﬁétm)é%ers 4601@ Eﬁﬁéplﬂ)ﬁny ?ﬁltﬁ%g IL'6‘§ Afld

este soluti o

cqrEBmRfiontof b%&mlzo Wa@mn} {4 )p!héwwﬂoa RU P avap extmeeted Gritle

il WichlbEn2Ahne)i do gife 25CH oD (mrm&h@dye (MESindsiged)-propidiic &cid

ol TR S e B

275.1f iy H10.57d b1% it OH).

Preparation 3

-2-methoxy-acrvlic acid benzvl ester

To a solution 'of_ 3.70 g of (1-methoxy-z-benzyioxy—oxoethyl)ﬁiphenyl phosphonium
chloride in 60 m! of dichloromethane was added at 0°C 1.07 ml of tetramethyl guanidine
and the mixture was warmed to 22°C. The mixture was treated with 2.25 g of 5-formyl-

~ indole and stirring was continued at 40°C for 16 h. The mixture was treated again with
- 3.70 g of the Wittig salt and 1.07 ml of tetramethyl guanidine and stirring was continued at

40° for 24 h aﬂef which time the conversion was complete, The mixture was evaporated
and the residue partitioned between AcOEt and water. The organic layer was dried,

- evaporated and the residue chromatographed on silica (n-hexane/AcOEt, 4:1_) to give 1.67
- g of the title compound as a pale yellow oil. MS; (M+H)" 308.2.
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stirring was continued at 40C for 16 h. The m xture
was treated again with 25.73 g of the Wttig salt and

8.0 ml of tetranethyl guanidine and stirring wak?March2007

continued at 40C for 24 h after which tine the
conversi on was conplete. The m xture was evapor at ed
wape4a2imee 15 resi due partitioned bet ween ATCEP2003M19819
wat er. The organic |ayer was dried, evaporated and
the resi due chromat ographgg-on silica (n-hexane/ AcOEt,
2:1) to give 0.80 g of the title conpound as an oi
whi ch solidified on stRiepamgiont 22C to give a pale
yellow solid. M5 (M +259.2. b)
e 2O UG iD et (HthdoDSioh R irlcaBRepaRkC aci d et hy!
ester 20 A suspension of 9.7 g of
(Z - 2- et hoxy- 3- (1Hi ndol - 5-yl ) - acrylic acid ethyl
&7 it the@rocaduresglesceibadyin preparation 1) ed Feli EnetehgH-ialsle-
5-dastulldelgyeln fBled Ghim. 226 (1938), B1(h), ad16.28] Wﬂ'rfﬂ?te(l wmuﬁdﬂai&ﬁ&gen
| 9N 4\ ered
B ATERATC hosllOBR! SRERR B RSt S graprt
ey} §ueRidps te giye (a1 2relepy-3-(3-mejhy} H-indoks-gl) Acrgliacidt el
ester;, W]neh wmu’pmqmdﬂ)dsjdmgoﬂateﬁ & e theltitldBinpoidd-hs 2ddrless 0il25
Preparation 2

- MS BY+Ry'E7hexy- 3- (1Hi ndol - 5-yl ) -propionic acid ethyl

ester and (S)-2-ethoxy-3-(1Hindol- 5-yD- propionic
acid nmethyl ester A solution of 5.00 g of

rac- 2- et hoxy- 3- (1Hi ndol - 5-yl) - propi oni c add et hyl
ester in 170nl 30 of Pfrggggliid’ds met hyl et her was
emulsified with 675 m o M sodi um chl ori de, 3nmM

sodlun1ohosph%te pH 7 0 by V|gorous stlrrlng 200 ng

2004/ 024726 PCT/ EP2003/ 009819 -55- available from

a) Rilethgl- D -drglotest-tadm)delnals added and the pH nmint ai ned at
7.0 by the controlled addition of 0.1 N sodium

A tiiylrefB 9¢ z&ﬁétujtu1%&&%&@&&um%nméf%%ﬁﬁléﬁﬁs&§ ' ng.

ré{abotier |

Nicl it} 1919 3eatin and (50%d/ pyridime § 4 avag styrecbatidb &Ghﬁ)dﬁemmyhftﬁst er.

- coolihged@eite ousn kRuphame:, ﬂ@&a&ﬁh@hﬁth@@zﬁ BBt déalfte Pihn the

Bl Pl il {c%étgpa ?a(t%gg g];,gﬂg 7h d
- 2- - FBITE QR
Ph%l‘ﬁﬂéﬁﬁzé‘ﬁ S‘&tgﬁﬁa epdr @ammagfﬁqnaq Péndoﬁy)ap%@ﬁﬂ;@ rqm%;n
Boytatieqt faomenhed ot ey of 2- BN H-itole- 5 MtishI B3 :ls
hgh{&h@ola -

MS: (M) 159.1.

- b) rac—2—Ethoxy—3-(2-methy1—lH—indolés-yl)-propionic a'cic'irethyl ester

In analogy to the procedures described in preparation 1 a) and 1b), 2emet11y1-1H-indole¥,
5-carbaldehyde was reacted with (1,2-diethoxy-2-oxoethyl)triphenyl phosphonium
chioride in dichloromethane in the presence of tetramethyl guanidine to give (Z)-2-

. ethoxy-3-(2-methyl-1H-indol-5-yl)-acrylic acid ethyl ester, which was subsequently
. hydrogenated to y1e1d the title compound as colozless ofl.

MS: (M+H) 276.3,

Q
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30.0 (1.1%in EtOH). A stirred solution of 0.70 g of
the (S)-acid in 6 nil of nmethanol and 0.6 nml of er.
was 10 treated with a 0.6 M solution of di azorrgl\ﬁ%ﬁc@zom
in ethylether until gas evolution ceased (15 nl). The
m xture was evaporated and the residue chromatographed
wonooRP248 (CH3CN H20, 1:1) to give 0.37 gCTodP2003/009819
(S)-2-ethoxy-3-(IHindol-5-yl)-propionic acid nethyl
ester as a brown oil. Ms.g7MH) + 248.2. The
(R -enriched ester (2.91 g, 81%ee) was subjected to a
second, anal ogous enzymatic 15 hydrolysis (100 m
t-butyl nethyl ether, 400 ml buffer, 30 ng Chirazyne
L-6). After a consunppi;epﬁaﬁzfnslz 4 nil of titrating
- agent (45h) the reaction mxture was extracted (3x500

et hyl

- €
0| I % (cond|t| ons- see above).
a’%sfﬁfw%l 51’ Hﬁ& Yeapbaldghyde 1105 (1.1%in
. 20 Pr epar atl on 3
TQ z)stngec’( suspensicky bt H454 JodRiumnistdnidx (55%cinythineralasil) ¢h hEnalN,N-
digRtTorfRnAdeSik Yid-2t @5Sa Zo%t%yl ; 16. 8 mdole-S caﬁboxal%ehﬁde in

rum

en oxoet
lcﬁlﬁﬂﬁ’&‘h&fﬂyﬁﬂﬁmﬁ@ﬁﬁ Xé?"%fﬁ%ﬂ“éﬁé‘ﬂ l?é?wé mﬂw cesrmerhyl
chlqulZ THe r@efcuﬁremb{aﬁetvikythelgw&ﬁb&lhﬁlfb andbien@fdth Erﬁﬁré’ﬂn&tsﬁfrﬁ

WHETRAAR, 236 aTDELILUL € Vs Lrgated AR, Ao
mdmxt%e% tigesavighi eﬂwlﬁcétaﬂﬂ/a'ﬂlett:ﬂ@bmgbor&@m phase tvbre washEd with
wakr, Hl‘l@d W thdn@fbd s ohd Qapdlarddf tol e’ aagz%nvgy(#ﬂ Whiﬂ was

e and stifrin s_continued at
ptEd b hceteriy (istoner arubemit s dapicch BOAThs yid
252 gtie(2erimebylalay othatyetthyB AH-intele-6 @ sbal dedy@ass light vIBR dil.

bet ween AcCEt and water. The organic |ayer was dried,
M8QMaveor at ed and the residue chromatographed on
'silica (n-hexane/AcOEt, 4:1) to give 1.67 g of the
title conpound as a pale yellow oil. MSC (M+H) + 308. 2.
12 March 2007 WO 2004/024726 PCT/ EP2003/009819 -56-

Pr epar ation 4 .

b)y ac- 2-3gHbERy: 23Pfeﬁﬁxﬁét[hﬂ -trivpethyisilastyl-gheayiethylbptldndot-Setli d

' prqh&)&l:aﬁétﬁjﬂeskdﬁ(maﬂ&a&tgoﬁl%) procedures described in

preparation 1 a) and 1 b), 3-nethyl-I|Hindole-
To a solution of 30 mmol lithinum-diisopropylamide in 50 ml tetrahydrofuran were édded
at -78°C 4.39 g propoxy-acetic acid ethyl ester [Journal of the American Chemical Soaety
(1996) 118(41), 9901-9907] dlssolved in 25 ml of tetrahydrofuran; after 30 min. stirring at
~78°C, a solution of 3.31 g 1-(2-trimethylsilanyl- ethoxymethyl) 1H-indole-5-carbaldehyde
in 30 ml tetrahydrofuran was added and after another 30 min., the reaction mixture was
quenched with 25 ml H;O and then warmed up to amblent temperature. It was then

~ extracted with ethyl acetate and the combined organic phases were washed with water,

dried over magr;esiuin sulfate and evaporated to give a light brown oil which was purified -

by chromatography (silicagel, eluent: gradient of n-heptane / EtOAc) to vield 4.65 g 3-.

hydroxy-2-propoxy-3-[1-(2-trimethylsilanyl-ethoxymethyl)-1H-indol-5-yl] -propionic
acid ethyl ester (mixture of diasteromers) as a yellow oil.

| MS: (M+NH,)* 4394,

a0



5- car bal dehyde [Hel v. Chico. Acta (1968), 51(7),
1616- 281 was reacted with (1, 2-diethoxy- 5
2- oxoet hyl ) tri phenyl phosphoni um chloride in  12March2007
di chl oronet hane in the presence of tetranethyl
guani dine to give
W@ 2p4/242¢ hoxy- 3- (3- net hyl -1 H i ndol - 5- y1) PatEyioinimt d
ethyl ester, which was subsequently hydrogenat ed to
yield the ti tI e conmpound58s colorless oil.. WM&
(MtH) +276. 3. 10 Preparation 5
) RdeopxEpH bxartrnetiplsianyhsthoxymethyltbi- Jvado;ﬁ-yliﬂ@brt@ﬁwc a%u d

ethftbsy! ester a) 2-Methyl-IHindol e-5-carbal dehyde A

m xture of 3.9 g 2- mathyl-IH-indoIe 5-carbonitrile

267 AR o AR e A TR st im0
Pfoﬂameymdlfeth‘jd eiter (wmqunﬂlam@mr@ seted digslbyed in 100 ml

dlc}g%lrgﬂn%ﬁfé ahd LoddRSo 94 k8 Gredted Hh Cab Hff of BiethjIRmiAf thiRfved

I wn to ro te ratu the. rea m xture
by G PF FieGHetiogH) SHAEye. i v ftrs Sk 3 & Co dth BARPRL o
mixtige maparrechhﬂio exbldamiugitn Jf tsodies hpilrofenEtrtddete il hveter and

BN 6 LSS R b M o
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3.6586f @1!151% p-shlpforkpropergra-ii- (ﬁépmsth@sﬂewlxjﬁhwngﬂiﬂ}lél 161101-5-
yl}- Erolﬁi%ﬁf@ Yekeidl dehyl Rél&! @nﬁmﬁa@m@m&e&iﬂéﬂ@ s 2Rudb lugmnemad was

d1ssp]ggf it h@xy‘g’w "Eﬁé{‘#‘fﬁn | 19 Esteds ‘Wh) %? pf offc Hzi d

diamabibpglo[ 60, mddcr-ana@ll )y THeaedctian pixbeevythe stastior Baduri n
at ngce %E@F%ﬂ duréd orﬂs]fie,lle&hélz& HEHQ%&'%I'(M%@ extiaeted 3

t

timeswith efiybachia ﬂesw;@réfeq?rg%%hﬁ@wf wishesHiotatemfiried over

ma;%‘nl&iuﬁﬁ i seligaté Andl leﬁbb:@fea rfetgixanee light Hréven il estfidhCeasOfurified by
e ra a (0]

chrigE RSP iceRile ek iy O Yehebde FBiOR) to yied 184 £ 2

propay&r[1- (meﬁhﬂ»dsnyéaﬂb@aqu&wmlﬁ-mﬁqlérsﬁ ta@mhct @cigi Yél

este;gql iyl gompound as col orless oil. Ms (MH) + 276. 3.
Karch 2007 WO 2004/ 024726 PCT/ EP2003/ 009819 -57-

| ration 6
Ms‘r(g‘{g@g-?&f‘ﬁ- I ndol -5-) rl|-2-propxy-pronionic acid nethyl
ester a)

1-(2- TrlnethyIS|IanyI ethoxynEthyI)-lkklndole-5-carba
dehyde . )
d) rac-2- Propoxy—3s[1—(2-1:ri.methyls11anyl-ethoxymethyl)-1H-ind01-5-y1}-propionic acid

ethyl ester

1.81 ¢ 2-Pr6poxy—_3—[14(Zéu-_imethylsilanyl-ethoxymeﬂiyl)—_1H—indol—5-y1]-(Z,E)-acrylic
acid ethyl ester were hydrogenated with 0.45 g Pd-C 10% in 75 ml ethanol; after 90 min.,
the reaction mixture was filtered and evaporated to yield 1.67 g crude product which was

“purified by chromatography (silicagel, eluent: gradiént of n-heptane / EtOAC) to give 1.43

g rac-z-propoxy-s [1-(2 trunethylsﬂanyl—ethoxymethyl) 1H-indol-5-yl}-propionic acid

 ethyl ester as light ye]low oil.

MS: (M+H)* 406.4.

80

e) rac—2;Propoxy-3—[1-(25Methylsﬂanyl_-etho:qrxnethyl)-1H~indol-5~y1} -propionic acid




5 To a stirred suspension of 5.45 g sodi um hydride
(55%in mneral oil) in 100 M N N di methylforrmm d
was added at 0-5C a solution of 16.8 g 2 March 2007
i ndol e-5- car boxal dehyde in 100 m
N, N-di met hyl f ormanmi de fol |l owed by 24.46 m of
w2¢onaameet hyl sil yl ) - et hoxynmet hyl  chl or i deT/EPR@3/009819
reaction mxture was then warned up to anbi ent
tenperature and stirring-sgontinued for 16 hours. It
was then poured onto ice, neutralized to pH 4 with HC
LR3AN) rhd2-argodnd-[1a@itanetByltilampsthoiyriethyl) Hl-ind dei-w}-propidhie
260 WG QFAABLEED AP 95 MCHENARGH llild ik Pt 1k

over wﬁgne5|un1su fate and eva orate Ive a brown
| hygrqide, spiutipp (famolarjg rwafqr)e@dwrredq b A& bexgs a iqng i mPETRHET |
e - Ettatigont of tHé aditditmiefurdwitie PLANEC] &l QAtlordietydne) fdliowd bp 2

5 drging of the crgpnic phast with sodpm srlfte AR EYPOTISPI BT LY. B 4TS
P@émdéncdvgvab pgkﬁed% lchremtegf@hy (Nbageé Mue@7&adient p6nbyptane /
E@At%/ﬁél@%%wéé o4 QNP6 66:@} 3. h=(0 ZrifaEch Tk -|e§1 bhAvilynanayyEet

ﬁﬁ 1H i ndol. - g F]L’ ropionic acid ethyl ester
P OR’PHFéC%F”d%g Potfer.s) To a solution of 30 mmol
l'ithiumdiisopropylamde in 50 m tetrahydrofuran were
M&ddeH) 3d6.3.- 78C 4. 39 g propoxy-acetic add ethyl ester
[Journal of the American Chemi cal Society 20 (1996),

10 118(41), 9901-9907] dissolved in 25 m of
tetrahydrofuran; after 30 mn. stirring at 78C, a

[ Ut | f
ﬂiﬁ(jzﬁmgﬁgtsh@ ghog Prglflﬁ%l%/cﬁiet hyl)-1H i ndoI e- 5 car bal
dehyde in 30 tetrah of uran was adde g after,
0.3 & FRsr2-BIoPOY - [1- (B rimptagyl wé RibptTRiER- iaiadolp hpgpignic
acid rire Aslited KR @ andV JNhtinetaforRanidy 0l9a: mlnkth@dade diamine were
acfdgcp%?l%e coﬁ‘g 613t Ora %e%%@ugﬁa)é%mreo%ﬂn’? %uon&e .ﬁoﬁx QX l % AaL e

15 tetrgidrofurag; o rsmébl alwmt Q’f}armslamwswmﬁlen atdsd g9 algmrreaqﬂe@i
" mbx@rd hﬂ/c?lt amJ heatad tdPEPDMAIRE ls h%hls,QHe Wﬁéur@%& £doRd to BY, filtered

' a‘ﬁ%‘a IP E%é)&@é I!C{-' %at%r apf axtﬁi%g g: cﬁgﬂﬁoromethane The
orpantir mhweses Rerp waghed yritls w[ater, dried over MgSOy, ﬁltered again and evaporated.

. The éngd 1ral: ﬁiﬁ%(ﬁﬁ 52{5 IS%J}? é%ﬁfo%ﬂyzlc)d' %J;;L o4 ?Ar e Yk ste

-proplonlc aci d xture o di aster oner
20 wighouppwrlication oi | . MS:  (M+ NH4) + 439.4. 30 12 March
2007 WD 2004/ 024726 PCT/ EP2003/ 009819 -58 c¢)

) 2acky- amma%-{&)l:z-@ﬁapbky-ﬂﬁplbyﬂc adid medtflegbrhoxynmet hyl ) - | H-in
dol -5-yl]-(Z, E)- acryllc acid

Crude rac-3-(1H-indol-5-y1)- 2-propoxy—prop1omc acid was dlssolved in 5 ml N,N-
dimethylformamide, 0.54 g of sodium hydrogencarbonate was added followed by 0.32 ml
of methyl iodide. The mixture was stirred at r.t. for 7 hours, then poured into ice water
25 and extracted 3 times with ethyl acetate; after dfying over MgSO0; and evaporation, the
crude product was purified by chromatography (silicagel, eluent: gradient of n-heptane /

-~ ethyl acetate) to yield 0.47 g of rac-3- (lH-mdol- -y1)-2-propoxy- prop;omc acid methyl

ester as light yellow oil,

OMS: (M) 2611
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: [p%%a@c%&%mﬁg 1sopro -a e%c

ethyl ester 3.67 ¢
3- Hydr oxy- 2- propoxy-3-[1- (2-trinethyl si | anyl - et hoxynmet
hyl)-1Hindol -5-yI]- propionic acid ethyl ester 12March2007
(m xture of diasteroners) were dissolved in 100 M 5
di chl oronet hane and cooled to 0OC, then treated wth
wa 208002126 of triethyl am ne foll owed by O.Z/Erto0f09819
met hanesul fonyl chloride. After two hours stirring at
0C, the reaction mxturegpas poured into a cold
sol ution of sodi um hydrogencarbonate in water and
extracted with ethyl acetate to yield after drying
over magnesi um sul fate and evaporation 3.65 g of

crude -~ Preparation 7
~3-chl oro- 2- propoxy 3-[1-(2-trinmethylsilanyl-ethoxynmeth

raf3) 113“1‘1'1&31‘3 l-i’ego%%é% ??J??Agaﬁl e&zﬁe%fegl ethyl ester

m xture dtas e internedi ate was
dlssolved in 100 M tetrahydrofuan and treated with
In3nBEy 19 tba‘prage&uesdieaﬁaddmmm{tﬁnﬂs ) +d 6pdaetifle am%&néha@)

el
][J Hgl?t&gﬁg)f%dﬁlqg(g Xt{ﬁﬂ;gggl Etgeﬂm) fﬁ ﬁgiu{era |z&[hghytdo pH 4
RPERIOES ] N ERFR e eRcerlathviester 3 aolerlsst o e hy|
Qgﬁ@be cphe conbi ned organi c phases were washed w th
wat er, rled over 15 magnesium sul fate and evapor at ed
to give a light brown oil which was purified by
chromat ogr aphy (silicagel, eluent: gradient of
n-heptane / EtOAc) to yleld 1.84 g 2-
propoxy-3-[1-(2-tri nethspheiibmihy| - et hoxynet hyl ) - 1FL|ndo
| -5-yl]-(Z,E)-acrylic add ethyl ester as |ight yellow

ra@B(1H-MRIol-6 M) idons %{é@mggﬁc £hd meth%l ester
rac-2- Propoxy- 3- 2-trimethyl'siTanyl - ethoxynethyl) 1
H i ndol - 5- yli propionic acid ethyl ester 1.81
Inanlpgydp theypr@e uxes@gscmlred fresreppkagiosarby ko @g)hthxyﬂetompbu)ndm in
beeObbtdined! fond ].Z(2 Mlah f-e ?‘@ 8m-mﬂ§lte$[cam§lﬁ§1 yde

“Mebureotaat) i o

Bilav eddidt o yleld 1 67 g crude product which was

) £ y chromat ography (silicagel, eluent:
M%?g%&gﬁ%z f n-heptane | EtOAc) to give 1.43 ¢

rac- 2- propoxy-3-[1-(2-trinmethylsilanyl -et hoxynmethyl)-1

H i ndol -5-yl]-propionic acid ethyl ester as |ight

yellow oil. Ms: (M-H) + 406.4. 30 e) .

rac- 2- Propoxy- 3- [ 1- ( 2 ptephraiednidy | si | anyl - et hoxynet hyl ) -1

Hi ndol -5-yl ] -propionic acid

rac-2-But-3-enyloxy-3-(1H-indol-5-y])-propionic acid methyl ester

a) 1-Benzenesr.ﬂfonyl—lH—mdoleeS -carbaldehyde

15.8 g Indole-5-carboxaldehyde were dissolved in 300 ml tetrahydrofuran and cooled to

0°C. Then, 5.12 g sodium hydride (55% in mineral oil) were added in small portions -

followed by slow, trop by trop addition of 15.2 m! of benzenesulfonyl chloride. The

- reaction mixture was then warmed up to ambient temperature and stirring continued for

16 hours. It was then poured onto ice, neutralized to pH 4 with HCl (IN) and extracted 3
times with ethyl acetate. The combined orgamc phases were washed with water, dried over

. magnesium sulfate and evaporated to give a crude product which was purified by
. chromatography (silicagel, eluent: gradient of n-heptane / ethyl aoetate) to’ yleld 409g1-
: benzenesulfonyl-lH—mdole S-carbaldehyde as rose solid. :
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12 March 2007 WO 2004/ 024726 PCT/ EP2003/ 009819 - 59-
1.23 g

rac- 2- propoxy- 3-[ 1- (2- tri met hyl si | anyl - et hoxymed hfaycy2007

Hindol -5-yl]-propionic acid ethyl ester were
di ssolved in 40 nm dioxane, then treated with 7.6 mn
wbhdolyozars hydr oxi de solution (1 nol ar i n rgateereps/@yse
stirred for 16 hours at anbi-ent tenperature.
Extraction of the reactioblm xture with H2O/ HCO and
di chl oronet hane, followed by 5 drying of the organic
MpId¥'e@84ilt h sodi um sul fate and evaporation, gave 1.27 g
crude product, which was purified by chr omat ogr aphy
(silicagel, eluent: gradient of n-hept ane / Et OAc)
yield to 0.98 ¢
b) A 'Bgn#ﬁggﬁdi?{' - 1ol 83 113Q'bﬁ?BEWlé&lmﬁioxﬁb{bgisxmbhm)/l-

propl o ic acld as i ght yeI ow oi |
m(tme 13%%‘“‘35 10 f)
rac- 3- (1H- 1 ndol - 5-yl ) - 2- propoxy- pr opi oni c add 0. 96
To dhfiop bd pxmml Bhiuin dieptropyteetidey(R stolaa frytetrdyARym i) qﬂ— |

tetﬁhké}gfak Had@& quog.ﬂbg 8fg%i% Mﬁfseenﬁbﬁes&kﬂée&d Byt Qrpd

y ene m ne vver e '
{meonf@ﬁf)omvwsw ol R coBHAR O o1
30T ini4Qrd GGtuseH bt 4 0% g( Lbéradnagulfbryl-18-ihdole5- Euybhid&hyﬂean)sp ra]

tetf:aga %‘Pfuaaﬁi w%ag%&ragg g:nc' ul %r 78 I('.,e V%%?r aﬁ%ﬁgﬁg %fxsm 'ﬂEB he
théotaction twkwurerves mnencwaiswrﬂo &0 efd QfCSaﬁ\lfﬂltEd off yprpeniwy chlogdry
sol B6n I év&t&aéng ﬂ‘!ﬁtfle@f&%@&f {éﬁﬁeﬂaﬁ?e Wﬁ&heﬁ%&&ﬁﬁﬁiﬁ%ﬁﬁl 3

times wth or onet hane. ases were
acgleis prebithpicpmbifec; @gani HWEE é@s ﬁ?@r"éfaf AT
subtél a RV aRps r&ﬁe@ﬁo gwél' herudé psbduct which was punﬁed by chromatography

1H-i ndol yl oRPxY .
(s{ig felgantt fasd ent of 1)1 Bgmgd Q'R%i ac@{af%gur :'%1& 254 \9@% (1

next |1 C at I
benzeoesgliqnyHi i rintiol-5-51) 2H;ui-2£prlwo’>xlwdm%ﬁmmnec agd oeﬂﬁ’étqﬁtﬂ

(ofRhR0f SEHEEmERGs ldrletdiindol - 5=yl ) - 2- pr opoxy- pr opi oni ¢

acid was dissolved in 5 mM N N dinethylfornmam de,

o) f sodi um hydrogencar bonate was added fol | owed
M

of methyl iodide. The m xture was stirred
at r.t. for 7 hours, then poured into ice water 25 and
extracted 3 tines with ethyl acetate; after dryi.ng
over MgSO4 and evaporation, the crude product was
¢) PYIL-Bedzefkstifonglirb indolsylnphyt-3-salaxg{48)-acrdic e@hethg estedi ent
of n-heptane / ethyl acetate) to yiel d 0.47 g of
3 828 - B el RdBbayR1 MLidack s RGP0 - RFIeRL ARy dEoxg Prebidiat hyd
ethyl ester (mixture of diasteromers) were dissolved in 200 ml benzene and 0.16 g p-
toluene sulfonic acid were added; then, the mixture was stirred at 80°C for 16 hours. After

evaporation of the solvent, the residue was purified by chromatography (Silicagel, eluent:

~ gradient of n-heptane / dichloromethane) to yield 3.28 g of 3-(1—benz¢nesu1fo_ny1—1H-
 indol-5-y1)-2-but-3-enyloxy-(Z,E}-acrylic acid ethyl ester as light yellow oil.

| MS: (M+H) 426.1.

30

- d) rac-2-But~3‘enyloxy-3-(1H-ind01-'5;yl)-propionic acid ﬁ13ﬂ1yl ester

297 g-3-(1;BenZenesulfdnyl-IH-indoI-S—yl)—Z—but-ﬁ-enyloxy{Z,E)-acrylic acid ethyl ester |

were dissolved in 100 ml methanol. Then, 1.70 g of mﬁgnesium(O) were added an_d the
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ester as light yellowoil. Ms: (M+ 261.1 12 March
2007 WO 2004/ 024726 PCT/ EP2003/ 009819 - 60-

Preparation 7 rac-3-(1HIndol-5-yl)-2- -1?ro adi2dqMarch 2007

met hyl ester In anlogy to the procedures described in
preparations 6 b) to 6 g), the title conmpound has 5
wbean/sonsai ned from PCT/EP2003/009819
1-(2-trimethyl sil anyl - et hoxymet hyl ) - 1H i ndol e- 5- car bal
dehyde [preparation 6 a}P2and phenoxy-acetic acid
ethyl ester as colorless oil. M (MtH) + 296. 2.
regsfigh pixiureo heagpd 119 60°C. After 15 min,, it was cooled down to ambient

teh@&atﬁre(aﬁ&lsdrﬂﬂg)&onﬁndéli Yor2-HoSRRIIRAAKY scﬂ)feﬁmda @vapoidfdd and the

resé?“@ﬁéf %%r‘%ﬁl%r&mlég%?e% dgfpﬁ {‘ﬁ@?{{&fﬁ n%cg,e% grsl bed in
etlyd exetgbt Then eenlfinednorganic phases were washed w1th water, dried over

R ) Xir{m.@ss%“"*%‘%‘*ﬁé“’cﬁﬁgﬁiﬁ i
chgqopii9eTaphy gﬂm[g%e%?#eah EQHISH o 2dgpiyne / §§)c/ﬁ%tﬂy Yo ysid 16D
2-bitghdnylpel-3-d-Hdbli- 3yl -fopivhic 268/ t=hl éﬁaashghtl?ﬁlbpwﬂat [ on 9
rac- 2- But - 3- enyl oxy- 3- (1Hi ndol -5-yl | - propi oni ¢ aci d
Mg;%%ﬂlgenzenesul fonyl -1 H i ndol e- 5- car bal dehyde 20 15. 8 g
I ndol e- 5- car boxal dehyde were di ssolved in 300 m
tetrahydrofuran and cooled to OC. Then, 5.12 g sodium
hydri de (55%in mneral oil) were added in snall
portions followed byErebamgiontiPop by trop addition of
15.2 m of benzenesulfonyl chloride. The reaction

rad¥R-Etheke3 (B heth 1M -hdolre) - E@pi{)ﬁlcaﬂﬂ efitesttienper at ure and

stirring continued for 16 hours. It was then poured

”93% BB BBy R P A IR o e

| . AR Bt ﬁ%ﬁ%&%@a% G i

beprabidhycit: [Bvri o Awph (D982}, fEPESLLEY A2 o aratedgisply2-diethoxy-2-

”oxs allig?pga)@rﬁlg i 50k SUBMEH RURGAGRER"E: theplhee of

tesaresishaentiony. T8k ] fliobesns: e ool adehor
acB¢ dcgll ethyl ester as light yellow oil.

MS: (M+H)* 358.0;360.0. _ ‘ .

b) 3-(6-Amino-3-bromo-2-methyl-phenyl)-2-ethoxy-(Z;E)-acrylic acid ethyl ester

14.25 g (39.8 mmol) of 3-(3-bromo-2-methyl-6-nitro-phenyl)-2(Z,E)-ethoxy-acrylic acid-
ethyl ester were dissolved in 150 ml of acetic acid. 6.67 g.(119.4 mmol) of iron powder

~ were added in small portions and the reaction mixture then stirred for 16 hours. To-
complete the reaction, it was heated at 80°C for another 2 hours, then cooled down to

room temperature and poured into a solution of sodium hydrogen carbonate in H0. 150

‘ml of ethyl acetate were added and the mixture was stirred vigorously for 30 minutes, then

filtered (dicalite) and ‘extracted (two tlmes) with' ethyl acetate. The combined organic

. -phases were washed with water, dried over magnesium sulfate and evaporated to givea

crude product Wh.lCh was purified by chromatography (silicagel, eluent: gradient of n-
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MS: (Mt 285.1. b)

3- (1- Benzenesul fonyl - 1H-| ndol - 5-yl ) - 2- but - 3- enyﬂ%%ﬁr@zom

hydr oxy- propi oni c add ethyl ester (m xture of

di asteroners) 5 To a solution of 17.7 m [lithium
wdricgapnepyl am de (2 nol ar in tetrahydr oframramooiiosdd

t et rahydrof uran was added a solution of 5.61 ¢

but 3 enyl oxy-acetic aci dé8thyl ester [Tetrahedron

o g RSO P R T LrPt SHOSER S oL B PR 2

et&o:&ﬁzgl)-icrﬁﬁladéEthﬁlﬂ&tér@mgda.ﬂgeIsblidndol e- 5-car bal dehyde in

30 t et rahydr of uran was added and stirring at -78 C

co yed for additional 30 mn. Then, 10 the reaction
&ﬂ% 3%&33381}enched with 50 m of saturated of

amoni um chloride solution in water and warned to

anbi ent tenperature. It was then extracted with et hyI

acetate and the conbined or es
Vi Gricqige@mo-3drPEa-Zonehyl R T G el g e
evaporated to give a crude product which was purified
6y (cht mm:ﬁ)oajBd@hyﬁnofkblbmoégmthylehwﬂt2|-eﬂ@)m‘&dz,@£acrﬂfc acd
IQQQII e dffssoﬁgcpiﬁl 10%91%%?%?:)310}&1&1&{@ tﬂEnsy 18 n‘@f(S}?U fnlnoi])%f

enzenes H i ndol - 5-yl ) - 3 en dro

]p”rf@ﬂ? were ad %é “@ﬂ%ftﬁwg g‘lgq gzpcturf m‘ag(iullife@u y coo ed down to

. 57 Adt1e91GhERSS naﬁol)co'ﬂ REhaboridd Were Mbded (A by dDp2It wa} then
- wiaed yE S0 AERER e S Alid kg b e e Bt 2

C acCl
was momesenmemxsuma@dmacﬁdﬁrmqs wﬁxychghlczomtbarg- Ehnytombined -

of} yrgé s e RRIGHRH GitBGlatls, dBENWer RafrRbiuh Tk i e@ﬁporated 10
|

ro re di ved in 200 ene a
gite 4 guds BIo “Fb‘r’kﬂéf‘éas§HT*§?§%YGMQE?E%YAEF§QU&EPH &F E?tr?é
niiepthner/ @thylagetst)i b ield 7% gR0E(-artylhmirveitbomold-tethyl-phenyl)-

i pheny!
O S B b T, 7 T o Bt of

n- heptane / di chl oronethane) to yield 3.28 g of

M3: (M-clipyizenesut 6.onyl -1 H 25

i ndol - 5-yl)-2-but - 3- enyl oxy- (Z E)-acrylic acid ethyl

ester as.light yellow oil. (MrH)t 426.1. d)

rac- 2- But - 3- enyl oxy-3-(1Hi ndoI 5-yl)- propl onic acid

d)"BEBﬂ&M'Jo-é‘EﬁEtBﬂ-121~iﬂ&ol&2~carboxyhc acid ethyl ester :
3- (1-Benzenesul fonyl -1 Hi ndol - 5-yl ) - 2- but - 3- enyl oxy- (Z
E) aol%l i'c_acid ethyl ester 30 were djssolved in é)oo

msnol) PhSn(6-apetylgmigo JrbromeyAurthyirphenyerethosiée

O

| acﬁtflﬁ atill @thyl ester were dissolved in 300 ml of toluene; then, 0.36 g (2.06 mmol) p-

toluene sulfonic acid were added ai_xd the reaction mixture was stirred for 18 hours at
reflux. After evaporation of the solvent, the residue was dissolved in dichloromethane,
water was added and the pH adjusted to pH 8-9. Then, the mixture was extracted 3 times
with dichloromethane. The combined organic phases were washed with water, dried over
magnesium sulfate and evaporated to give 543 g of crude 5-bromo-4—methyl— 1H-indole-

Ms: (M) 281.0; 2830

e) 5-Bromo-4-meﬂ1y1—lH-indole-Z-éarboxyIic acid
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reaction mxture heated to 60C. After 15 mn. wa

s
cool ed down to ambient tenperature and stirri nd2 March 2007

continued for 4 hours. Then, the solvent was
evaporated and the residue was poured onto ice,

woeu/wadze zed to pH 4 with HCO (IN) and extoraetoedhoBiiy
times with ethyl acetate. The conbined organic phases
were washed with water, dfted over [ 5 magnesn um

s SEL R SO S Pt SR LR
digoleedi i@ n50 10f of didaeet thew 38.1 el (g nanxé): aﬂaé)lumm hydrazhdla sdlufiéh g
(lrn‘rf‘o(f%' i rrewgtﬁlka Wete adﬁ!&anQ %@c}rﬁn ueew was §F1¥l:c¥\f§p Ed)ﬂdu?ﬁdt Soom

. ester as
te@mﬂ}m%g? tep  evRpOTRiiQEp a;‘f a §p¥v_gg,s, the residue was dissolved in

diftsromet B dROWMt erJvak 4ddaB biWthe pblthalljRAl to PHYI-3; 1RO Bk Atttre AR d

eth |, ester..a)

4 B rblargmetian Top Gophiest raRois FBRSORE Yahed vidh
wgtér; d;nedmvc.t redghesiung stifeie ahd capakted)io gie 48 graosie dthremo-4-
mdRRGHLRE- b.r&ares;s@@{cmta's BfLwhitdbtid.
rono- 2- net hyl'- 6-ni tro- benzal dehyde [Eur. Pat.

Appl (1982), EP 54180 A2] was reacted with
M@:IWHHQEMMSQ&Z- 15 oxoet hyl)tri phenyl phosphoni um

chloride in dichloromethane in the presence of

tetramet hyl guanidine to yield .

3- (3-brono-2-net hyl -6-nitro- phenyl) 2(Z, E) - et hoxy-
f) aMeytiyl-TH asdotk-Btaydniteikt er as | i ght yellow oil. NE:

(I\/Hr|—|)+ 358.0; 360.0. 20 b)

><

b h I h
‘ 4-7é)g g}&%&) ggp3?%,,9%@”@1(&;%%&12%%0@@32 93 §1(562

miBel) 8f dupmuw ey@nidewdry HisGlvad inr36 mp bEquirolind@4nd, thy sobtihokeated gt vy
23deCf01aﬁ)| n%xut@st ‘FHA re&ﬁ&?ﬁmcﬂﬁg ﬁas%eﬁ%&ﬂléﬂ%wh@o élragerm:e Erature

- and cRaued G iapspec bt Thna e PRt clecPRof oty E’F PRRES
- subsequendexfragted Ba ins with ethdo Thexompinet wganinphegawere washed with

wa\féisdrtéﬁ &Unahe sﬁﬁcsﬂfa{e a8l ehb&&ﬁdgwmﬁ@geaw FhRE was

25 roo erature a d pqured. in sol
e el R A s S ks oA
viedbiostof 4%@1-31%@491%9#&@@11}%%@@@0%@@{ irred

vigorously for 30 mnutes, then filtered (dicalite)
MEr(dM=dRt 137t ed (two tinmes) with ethyl acetate. The
conbi ned organi c phases were washed with water, dried
over magnesi um sul fate and evaporated to give a crude
product which was purified by chromat ography
g) @Mdﬁnmahdolﬁ-wmmehgieadl ent - of n

In analogy to the procedure described 1n preparation 5 a), 4-methyl-1H-indole-5-

~ carbonitrile was reacted with sodium hypophosphite monohydrate and Raney-Nickel in
‘acetic acid / pyridine to give 4-methyl-1H-indole-5-carbaldehyde as light yellow solid.

MS: (M+H)* 160.2.

- h) mc-Z—Ethoxj-3—(4—methy1—1H-i11d0145-yl);propionic ,acid ethyl ester

In anaiogy to the procedures described in prei:afation la)and 1b), 4—mefhyl-1H—indoIe-
5-carbaldehyde was reacted with (1,2-diethoxy-2-oxoethyl)triphenyl phosphonium
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heptane / ethyl acetate) to yield 7.11 g of
3- (6- ani no- 3- br ono- 2- net hyl - phenyl ) - 2- 12 March 2007
et hoxy-(Z,E)-acrylic acid ethyl ester as orange solid.
M5: (MHH) + 328.1; 330.1. 5 c)
wa2¢0602Aret y| am no- 3- br onp- 2- net hyl - phenyl pcidrabfioxss ( Z,
E)-acrylic acid ethyl ester 6.7 g ( 20.4 mmol) of
3- (6- ami no- 3- brono-2-nethﬁ5=phenyl) 2- et hoxy- (Z E) acr
ylic acid eth ester were |ssol d in,100
CH'PI&C}?I ip ighlorer ‘ﬁé‘netﬂhéfr? Presency m‘@@i E’Fﬁ%ﬁ‘)“e &1 give ?Z E)-2-
ethbiyed- @ymethyh ibkindelrfeyl patogid adil lethyls estery |Vd1y-h Whe suhisacuentiy

t ad QunaBaand 1.61 m (22.5
hﬁ%%f&%%?ﬁ cety% g&ﬁ%@f%% ﬁgggkadaed drop by drop. It

: war med up to anbi ent tenperature. After
st rrlng O0f 90 m nutes, the reaction mxture was
poured into ice water and extracted 3 tines with
di chl oronet hane. The conbi ned organic phases were
washed with water, drrﬁd o¥mnlpagne5|un1sulfate and
evaporated to give- a'tﬂ%g%-product whi ch was purified
by chronato-yaph (S|I|cagel eluent gradi ent of
s=2nfthoxyrie(1H-iadol iyl hp1apig eskrd 7.76 g of
3 (6 acetylan1no 3- bronn 2- nethyl phenyl)- 15

(%%X%It#;g’p@é cﬂ:i‘i %H%L%éﬂog 4§tagram?sl ll), PHilindole-6-
casb%iebyﬁs RS FRaft (b2 %—22@@%%15&%6914 Pae«iphwé% ghloride
nﬁ&'t:lﬂd&roﬂl.eﬁﬁnegm(tﬂé)pﬁsdmd)f)teﬁmethyl guanidine to give (Z, E)—Z—ethoxy’-?o-

% inggl@f?-gz-\éérﬁm adfd eﬁg@ét@ﬂ%ﬁxﬁh wed dyde m%&HWd}oglgr{?ng %M

ester re di'ss 300
uﬂ?”&'ﬁ“ﬁ“&ﬂ*’déﬂ esﬁ‘? 0.36 g (2.06 mml) p- tol uene

sul fonic acid were added and the reacti-on m xture was
Mt (M+EI 2632 18 hours at reflux. After evaporation of
t he solvent, the residue was dissolved in

di chl oronet hane, water was added and the pH adj usted
to pH 8-9. Then, the m xture was extracted 3 tines
byWreparationlof Geabeomipvands. The conbi ned organi ¢ phases were
washed with water, dried over 25 magnesium sul fate and

GENR HedhiBBod RorOfh¥ afléh Of e mAsEefollowed by n situ hydrolysis
- br.ono- 4- et hyl - I ndol e-- 2-carboxylic acid ethyl
ﬁ%@%@ﬁLé§?iﬁght yel low solid. M5: (M+ 281.0; 283.0. e).

5- Br ono- 4- net hyl - 1H-i ndol e- 2- carboxylic acid 12 March
To@e@glution of 1 mmol of the indole in 7 ml of DMSO was added at 22°C 4 mmol of

powdered KOH, stirring was continued for 15 min which was followed by the addition of a
solution of 1.7 mmol of the chloride or mesylate in 1 ml of DMSO and stirring was

- continued until the conversion was complete (overnight). The dark mixture was acidified

to pH = 3 using formic acid followed by partitioning between AcOEt and saturated
aqueous NH,;Cl. The agueous layer was extracted several times with AcOEt and the organic
layers were washed several times with water. The combined organic Iayers were dried,
evaporated and the residue was chromatographed on silica or on RP-18 ﬁsing AcOEt/n-
hexane or CH;CN/H,O, respectively, of various ratios to give the compounds

 characterized in the following examples.
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WO 2004/ 024726 PCT/ EP2003/ 009819 -64- 5.37 g (19.0
mol ) of 5-brono-4-nethyl-1Hindol e-2-carboxylic aC|%
ethyl ester were dissolved in 150 m of di oxank March2007
then, 38.1 m (38.1 mmol) of a |ithium hydroxide
solution (1 nolar in water) were added and the
woeagimsn m xture was stirred for 60 hourETar20000819
tenperature. After evaporation of the solvents, the
resi due was di ssol ved i n-%6di cbl or onet hane; water was
added and the pH adjusted to pH 2-3; then, the m xture
was extracted 3 tines &§eEmledi chl or onet hane. The
conblned organlc phases were washed with water, drled

“of crude 5- bronD 4- nethil 1FF|ndoIe‘2 carboxyflc aci d

S@tin ffﬁ'oﬂq'r&e%-ﬁﬁg)ky% gﬁsﬁng&l\#ﬁﬂ propidnil; ac2<54er£3x1 estdd fnd 4-
o N R R e P Pt P o g

afn fAR yglopS6lid MSngmbiH)" 408.3.cupr ous cyani de were di ssol ved
in 35 M of quinoline and the solution heated at 230C
for 90 minutes. The reaction mxture was then cool ed
down to anbient tenperature 15 and poured. onto crashed
ice. The pH was adjusteg to}gH 2-3 and the m xture
subsequent |y extracted wWith ether. The
conHLned organlc phases wer e mashed MA%h mater dri ed

product mhlch was rpurlfled by chronatography
Staftingi Gagels)-2edthepds: (115,¥1ﬂd111—9471) podpisnihepidanethyl esthy land 4-

B P Py B xfle Pt compound yas shaingdin 6 % ied
agzrologprlespoil. MS: (NHDI4033157. 2. @)
4- Met hyl - 1H-i ndol e- 5- car bal dehyde I n anal ogy to the
- procedure described in preparation 5 a),
4- et hyl - 1H-i ndol e-5- carbonitril.e was reacted with
sodi um hypophosphite no gdrsat e and Raney- Nickel in
25 acetic acid / pyridine to give

pﬁ@&m&%ﬁﬂhexy-s-(4-nethyI-IF#lndoI-S-yI)-proplonlc acid
ethyl ester In analogy to the procedures described in

Sﬁftﬁlgarﬁﬁﬁd qgc—ﬂ-e@xyaglaglgiléltmelé A hf)ihﬂit:' hditi | EN@| ester3@nd 4-
W . . .
ek b T S T T

47% yield as a yellow solid. MS: (M+H)" 423.3,

prdgionic acid

Starting from rac-2-ethoxy-3-(1H-indol-5-yl)-propionic acid ethyl ester and 4-
chloromethyl-2-(2-chloro-phenyl)-5-methyl-oxazole, the title compound was obtained in
31% yield as a yellow solid. MS: (M+H)* 439.3. ' '
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12 March 2007 WD 2004/024726 PCT/ EP2003/ 009819 - 65-

chloride in dichloronethane in the presence of

tetramet hyl guanidine to give (Z E)-2-

et hoxy-3- (4-net hyl -1 Hindol -5-yl)-acrylic acid ethyl

ester, which was subsequently hydrogenated to yield
wo beaé2ieé € conpound as |ight brown sol i d.pciErzo03000819

(MENH4) +293. 2. 5 Preparation 11 rac-2-Ethox

-3-(1Hindol -6 7D propionbZ-acid ethyl ester In

anal ogy to the procedures described in preparation 1

a) and 1 b), 1FLindoIe-E@mEbﬁbaldehyde was reacted

with (1, 2-di et hoxy-2-oxoethyl)triphenyl phosphoni um
(S5.BL{@12-beChIdQ- jhenyih- 5 Rletiloi@iohaglmdinl |t 1bindoless @ he ethofy-

tetranmethyl guanidine to give (Z E)-2-ethoxy-3

X = | -6-yl)-acrylic acid ethyl ester, which was
Stemiog efgere n€S)-3-ethpay-dd Biiandelt5vo-pydpidng rHd methyl esteoapsbdnd
c}%ﬁoxﬁ&hﬂfz!—(@v%ﬁlof@#ﬂegyl?-y—%ieﬂ(y%:ﬁ&o‘l’e, A03it1d corhPoud was obtained in

r

eparation of fin co ral description for
SehEela PIARUS DT TR FIOFP %ésoﬂag&?@'ﬁﬁgﬁmd by in situ
hydrol ysis (exanples 1-32, 34) To a solution of 1
mmol of the indole in 7 m of DVMSO was added at 22C 4
mol of powdered KOH, stirring was continued for 15
m n which was fol |l owed pumblae addition of a 20
solution of 1.7 mmol of the chloride or nmesylate in 1

%ﬂ%@(E?—nm%th%lt-i-utjﬂ@lgm%ﬁé-?ﬂp Bti:?fiinﬁsltsuu- R ionic acid

[~
ST OIT WasS CONnpt ete (over ni The dark m xture

was acidified to pH = using formc.acid,follo by
Stping frp%mr#&-ﬁb%éﬂ%&&f@rﬂf%&% it qf‘ﬁ%q%%um%d ]
Hib#éfekihyl Bhethyl2antolyllogy e, thiatdeasinpanidtassbtagred in 43%pdd

e

wi th. AcOEt.. i rgani c  layers were washed severa
. ast”iﬂ?@?%@ﬂ%&ﬁé@%ﬁé%nbi ned organic |ayers were

dried, 25 evaporated and the residue was

chr omat ogr aphed on silica or on RP-18 using AcCEt/n-

hexane or CH3CN H20, respectively, of various ratios

to give the conpounds Ehapkdterized in the foll ow ng
exanpl es. 12 March 2007 :

propionic acid - :

Starting from rac-2-ethoxy-3-(1H-indol-5-yl)-propionic acid ethyl ester and 4-
chloromethyl-2-(2-methoxy-phenyl)-5-methyl-oxazole, the tifle compound was obtained
in 56% yield as  pale yellow solid. M8: (M+H)" 435.3. ' '

propionic acid o . : _
Startiﬁg ﬁ'om (5)-2-ethoxy-3-(1H-indol-5-y1)-propionic acid methyl ester and 4-
chloromethyl_—fl-(Z-memoxy-phenyi)-5—meﬂ1y1—oxazole, the title comp_oﬁnd was obtained .
in 66% yield as a pale yellow solid. MS: (M-_H); 433.2.

12 March 2007
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WD 2004/ 024726 PCT/ EP2003/ 009819 -66- Exanple |
rac- 2- Et hoxy- 3-f
1- (5- et hyl - 2- phenyl - oxazol - 4- yl met hyl ) - 1H i ndoll28¥gch 2007
-Propionic acid Starting from
rac- 2- et hoxy-3- (1Hindol -5-yl)-propionic acid ethyl
wesedpdrad 4- chl oronet hyl - 2- phenyl - 5- net MIVEPN3G0e1L,
the title conmpound was obtained in 64%yield 5 as a
pale yellow solid. Ms: (MBBy" 403.3. Exanple 2
(S)-2-Et hoxy-3-f
| - (5- net hyl - 2- phenyl - %%@M-vlnethyl)-ll—l—indol-&yll
- oropi oni ¢ acid Startl ng from
1c<y Ethaxart3pmld v *"g pPpGXFibenyisso

ﬁ%&@ionﬁﬁ@i# 10 H |
or gnet en axazol title
SEdiBOAR Vb CPH RO PSR eRg S aﬁﬁof%ear A ot
cldbdometfa:2- KZI\ikdﬁ)‘epoﬂ)Gﬂw.eByl) Fxmtiglh-aale; ache?-iiElehooyppBurfd  was
=21 Q (iEi ks pxazol -4-yl met hyl | -1 H
Oﬂtaégcrlgéol%l}#ga amﬁg%ill)éﬁsc ac?d Starting.from
rac- 2- et hoxy- 3- (1H—| ndol - 5-yl ) - propi.oni c acid et hyl
ester and 4-
cl dor onet hyl - 2- (2-fl uor o- phenyl ) - 5- met hyl - oxazol e, the
title conpound was obt &ammleldh 47%yield as a yel l ow
solid. Ms: (MtH)+ 423.3. 20 Exanple 4 rac-3-11-f
}-5-rlthyedaol-4 OMatio |- Ui-iHdoes y-blethoxy-
IH-| ndol 5-yl1-2-ethoxv- propionic add Starting from
Ef—g%—%iihoxy 3-(1H i ndol -5-yl )-propionic acid ethyl
Stagingr framd racd2-ethoxy-3-(1H-indol-5-yl)-propionic acid ethyl ester and 4-
cﬁbﬂo&mﬁ%@yémo?o gﬁenabzb%&yp&smu iheﬁnm%sﬁyéunamz ObtEined iR e

tit]e conpoun obtained in 25 31%Yyield as a

| 2}x"él¥!@’éxﬂf%¥? {vgso. WS @@# #3%39.3. 12 March 2007 WO

2004/ 024726 PCT/ EP2003/ 009819 -67- Exanple 5
(S3= {11 f2-(2-Chl oro-phen)i)-5-methyl -oxazol - 4-yl net hyl
| -1 Hindol-5-vll-2-ethoxy propionic add

Examp- e 11

rac-2-Ethoxy-3-{1-[2-(4-ethyl-phenyl)-5-methyl-oxazol-4-ylmethyl]-1H-indol-5-yi}-

propionicacid :

Starting from rac-2- -ethoxy-3-(1H-indol-5-y1)-propionic ‘acid ethyl ester and 4-

chloromethyl-2-(4-ethyl-phenyl)-5-methyl-oxazole, the title compound was obtained in
41%yield as a ye]low solid. MS: (M+H) 4334, '

(Sj—2—Ethoxv-3-{1-f2—(4-ethv1—vhenvl)-5-meﬂ1vl~oxazol-4—vlmet_hvll;1H-indol-5-vl}- '

. propionic acid

Starting from (S)-2- eﬂxoxy—‘.’: (lH indol-5-yl)-propionic acid ‘methyl ester and ¢

. chloromethyl-2-(4-ethyl-phenyl)-5-methyl-oxazole, the; title compound was obtained in

47% yield as a colourless solid. MS: (M-H) 431.3.
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Starting from (S)-2-ethoxy-3-(1Hindol-5-y1l)-propionic
acid nethyl ester and 4- 5
chIoronethyl-2-(2-ch|oro-phenyl)-5-nethy|-oxazoi%?ﬁ¥%%KM7
title conpound was obtained in 56%yield as a pale
brown anor phous solid. Ms: (MH" 437.2. Exanple 6 rac
WO 2@#ba5e9- 3-f 1- (5- net hyl - 2- 0-t ol yl - oxaz GICTZEPY0F 839
1)-111-indol -5-yl |l -propionic add 10 Starting from
rac- 2- et hoxy-3-(1H-i ndol -568A4 ) - propi oni ¢ aci d et hyl
ester and 4- chIoronethél-5-nethy|-2-o-tonI-oxazoIe,
the title conpound was din 43%yield as a
aIe brovvn SO|Id I\/IS (I\/H—|)+ 419. 3. Exarrple715
- ! metHylomgzol -Bivé Bambhylli-oxaz
éﬂmﬁﬂﬁkﬂﬁthy||-|FFlnd0| 5 y1l1- pronlonlc acid Starting

fron1rac 1H i ndo] -5-yl)-propionic acid
éaﬁ’ﬁﬂ from eQR? 27 ozgz -3- (fH—mdol -5-y1)- propi\(/)m)c Faiadpethyl ester and 4- -

chlhtontetiyb2-bth2-phébylyestheny-opiaes _\/thé tlﬁe gaglg}mhd l«wgam&sed in
65‘%?1&6.' 2 }a Eal(gfeﬂa?%g&i %ﬁvﬁ%&%}l 26‘435I n 200 )él)(:rml :s 8a

(S) 2 Et hoxy

3-{1-f2-(2- met hoxy_ phenyl) - 5- met hyl - oxazol-4fylnethyll
-lHindol-5-vll- propionic add Starting from
(S)-2-ethoxy-3-(1H i nddizamplyld) - pr opi oni ¢ add net hyl
ester and 4- 25 ‘

the t|tIe conpouno'mas'Ootafneo } % Y i
CBFEE| ow solid. MB: (MH"433.2. 12 Nhrch 2007 WO
Seodg/ &@4172&-P€£ﬁbﬁmoﬂahﬂ)@9&nq;:elﬁ&m BExctpdildy! Oester and 4-

L XY-paen .

cHGEmempl O Nopdippi oo e SRR s B Boponnd s chpiped

dﬂ@tl%ﬁ&anf#@“‘fspws (M+H)+ 1u7a.
rac- 2- et hoxy- 3- (1FL|ndoI 5- yI)-propionic aci d et hyl
ester and 4- 5
chl oronet hyl - 2- (2-i sopropo) [ y- phenyl ) - 5- nethyl oxazol e
, the title conmpound was obtained in 60%yield as a
brown oil. M (MH)+ 463. 3.

Example 15

propionic acid

Starting from rac?Z-ethoxy-S (1H-indol-5-yl)-propionic ‘acid ethyl ester and 4-
chloromethyl-2-(4-tert-butyl- phenyl) 5-meth}fl-oxazole, the title compound was obtained
in 50% yield as 2 brown oil. MS: (M+H)+ 461.3.

Example 16

prop_- ionic acid- _ . , _

Starting from rac-2-ethoxy-3-( 1H-indol- S-yl)—propionic acid -ethyl ester and 4-

_ chloromethyl—:l (4- ﬂuoro-phenyl)-S-memyl-oxazole, the tile compound was obtamed in
39% yxeld asa colourless sohd MS: (M+H)* 423 3. ' '
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Exanple 10 rac-3-{1-(2-(3-Cnhloro-phenyl)-5-nethyl
_oxazol -4-yl nmethyl | -1 H i ndol -5-yl }-2-ethoxy- 10
propionic acid Starting from 12 March 2007
rac- 2- et hoxy- 3- (1Hi ndol - 5-yl ) - propi oni c add et hyl
ester and 4-
wabdog2atret hyl - 2- (3- chl or o- phenyl) - 5- met hyiCIGR28WI0819 t he
title conpound was obtained in 21%yield as a yell ow
solid. Ms: (M+H)+ 439.3.-W5 Exam | pell
rac- 2- Et hoxy-3-fl -[2-(4- eth¥l phenyl ) - 5- et hyl - oxazol -
4-yl met hyl I - 1H i ndol - ropionic add = Starting
fromrac- 2- ethoxy 3- (1FL|ndoI 5-yl)-propionic acid
racetEfd H &5 -ragtiay]-2-(4-2 thyl-phenyl)-oxazol-4-ylmethyl]-1H-indol-
hl. MH)" _2- (4-et hyI phenyl) - 5- et hyl - oxazol e, the
conpound was  Qbt ai n

) % yi el I
Stastmg. éromwsac— 7R ViR hlé%méol-f'sgbnrﬁplemfz afl%)e tgﬂ E?ﬂﬁ%x%gl {ﬁw

* chidrotkthflds-giethyl 2-plaeiiybrpmethytephénl ) -cxxmio [thed tijl¢ Tadpount - Wid- |

Sl S A gy ot o

ester and 4-
chl oronet hyl - 2- (4- et hyl - phenyl ) - 5- net hyl - oxazol e, the
title conpound was obtained in 47%yield as a
col ourl ess solid. N5 Ehmpled®31.3. 12 March 2007 WO
2004/ 024726 PCT/ EP2003/ 009819 69 Exanple 13
(R) - 2- Et hoxy--3- 11 f2-(4-ethyl - phenyl) 5-meth

. ‘ IL dol I

3@@ gblatzhg@d ester and 4- 5

Staflm[glo grgzgg E;%%ﬂu nt§ :6(23 ﬁf—[@)ﬂdl-@g@%halorﬁc %Id“ Wmﬂf}?( g %nd t ,l'l e

el as a
- chigrometiyl-5 pethyl-2- figrifipapppgyth ylzp\]}g_nyg-oxggg%ee titlyy compou% was
obthied :%55%*7%/@ 3p£l€_-?r£13w §otid) M9 quyhﬂahenyl 5- met hyl - oxaz

ol - vlnethyll i ndol 5 yl}

Example 19

-5-methyl-oxazol-4-

ethoxy-propionic acid
Starting from rac-: —ethoxy-?a -(1H-indol- 5—y1)—prop1omc acid ethyl ester and 4-
chloromethyl-z-(3,5-dunethyl-pheny1) -5-methyl-oxazole, the title compound was
obtained in 45% vield as a pale yellow solid. MS: (M+H)' 433.4. |

' Example 20 .

.rac-3-{1 [2-(3,5- Dimelhoﬂ-p_hengl}-5-methzl-oxazol—t}:—vlmethvll-1H~indol-"5-vl}-2-'

ethoxy-propionic acid

Starting from rac-2-ethoxy-3- (1H-mdol-5~}r1) propionic acid ethyl ester and 4-

| chloromethyl-2-(3,5- dlmethoxy-phenyl) S-methyl-oxazole, the title compound was
 obtained in 509 yield as a colourless sohd MS: (M-H) 463.2,
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10 propionic add Starting from
rac-2- et hoxy-3-(1Hindol -5-yl)-propionic acid ethyl
ester and 4- 12 March 2007
chl oronet hyl - 2- (4-i sopropyl - phenyl ) - 5- et hyl - oxazol e,
the.title conpound was obtained in 48%yield as a
wgeloh/awrzsol i d. V5. (MHH) +447. 4. 15 ExanplreTEB2003/009819
rac-3-{1-f2-(4-tert- Butyl7pheny|)-5-nethy|-oxazol-
| met hyl | -1 H-i ndol - 5-yl } - 2-7dt-hom~- Rr gpi oni ¢ aci d
Starting fromrac-2-ethoxy-3-(1Hindol -5-yl)-propionic
acid ethyl ester and 4J§%§%L——
chloronethyl 2 (4 tert- butyl

phenyl) 5- neth Igoxazole

Stacting . framy Kfi)o?rfeshoa% ér{%{)m@l-ﬁapmwaza&d metirh ety prd 145
O3 PlethP-4{3}5- didiethpyopheyl-5mathicbxtote; t thag tifle Ommpound  was

Etglln%cfmg%‘p m}ﬁasaﬁa} redso(iiglMS5 (I¥I| I){) p&opi onic acid ethyl

cbl oromet hyl - 2- (4-f | uor o- phenyl ) - 5- met hyl - oxazol e, the
title conpound was obtained in 39%yield as a
colourless solid. M (MrH) +423.3. 12 March 2007 WO
20041024726 PCT/ EP2003/Hx8981892 - 70- Exanpl e 17

rac- 2- Et hoxy- 3-{1-f 5- met hyl - 2- (4-trifluoromethvl - pheny
éthylpriepidenseltaci d

1H i ndol - 5-yl)-propionic

O

¢ TERIGRIC aQld ¢ d 4- 5
raﬁﬁihybz%gga§£VM£ﬁM64%ﬂrpﬁ¢mmmoaedhyhﬂph@ﬂyhydo&a

|
c@gro%etihgltuf—g:’» 31%&0:%%% 13 é‘@ﬁ_%’e&g% ahhad cbfﬁ &%%%Mé Sifnds

Exan1|n 10
lﬁﬁwﬁﬁdimhdxvmﬁmkkﬁf Bt A1 2- (4- trlfluoronethyl pheny
|| -oxazol -4-yl methyl| -1 Hindol- 5:~ 1}-propionic acid
Starting from _

(S)-2-ethoxy-3- (1FL|n(|oI 5-yl)-propionic acid nethyl
ester and 4-

ethoxy-propionic acid |
Starting from rac-2-ethoxy-3-(1H-indol-5-yl)-propionic acid | ethyl ester and 4-
chloromethyl-z-(3;5—didﬂoro—phenyl)-5-methy1—-oxazole, the title cqmpbu.nd was
obtained in 4% yield as a pale yellow solid. MS: (M+H)" 473.1 and 475.2.

Example 24

rac-2-Ethoxy-3-{1-[2-( 4-ﬂuoro—3-methvl-phenvl)—S-methvl-oxazoi—4~vlmethv1]-1H- :
indol-5- xlt—p_roplomc acid '

Starting from rac-2- ethoxy-3- (1H-md01— -yl)-propionic acid ethyl ester and 4-
c}ﬂoromethyl—z-(4-ﬂuoro-3—methy1—pheny1) 5-meﬂ1y1-oxazole, the tifle compound was
obtained in 48% vield as a colourless solid. MS: (M-I-H) 437.3, '
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chl oronet hyl - 5-met hyl'- 2- (4-trifl uoronet hyl - phenyl ) - oxa

zole, the title conpound was obtained in 50%vyield as

a pale yellowsolid. Ms: (MH)- 471.1. 15 ExanpPévamgh 2007

rac-3-{1-f2-(3

5-Di et h) i - phenyl ) - 5- net hyl - oxazol -4-yl et hyl | -1 Hi ndo
WO 2004/42426 2- 20 et hoxy- propi oni ¢ aci d St arRGTEg20b¥@PRLY

rac- 2- et hoxy- 3- (1Hi ndol -5-yl)-propionic acid ethyl

ester and 4- - -72-

chl oronet hyl - 2- (3, 5- di net hy] - phenyl ) - 5- net hyl - oxazol e,

the title conpound wasrﬁ%ﬁ&?ged in 45%vyield as a

ale yellow solid. Ms: (ll\/HrH) + 433.4. 25 Exanple 20
E -2 ¢(4-figorpy3 -phenyl)-5-methyl-oxazol-4-ylmethyl]-1H-

indBMI-BrdpRinibekioxazol - 4-yl met hyl | - 1Hi ndol - 5-yl }-2
et hox rggl onj c aci dd_g#?rt'ng from
Stariiog > @y §3vA- b Pr (L Hdrdol-8-7) rpropionisi asidi et} gster ppd 4
_clﬂ&b&tﬂhﬁlﬂsl(44ﬂﬁoro—3-methyl—pheny1)-S-methyl-oxazcil.;, the title Ifo?lpomd wals
. - [ -ghe - 5- net hyl - oxazol e
Oﬁ%%@%%%%a %e n V\%E&'I%z%b a%'e;d in 50%vyield-as
a colourless solid. Ms: (MH)'463.2. 12 March 2007 WO
2004/ 024726 PCT/ EP2003/ 009819 -71- Examlp a 21
(Sy-3-{1-(2-(3
5- Di met hoxy_phenyl ) - 5- xahpik 20xazol - 4-yl net hyl | - 1Hi nd
ol -5-y11-2- ethoxy-propionic acid Starting from
rag-i%mi?idt!@% Z-MS ﬁﬂﬁéﬂ@l{-‘?é}&a}d-@[@ét&ﬂ )- H—I-@rﬂoﬁSﬁI hyl
ester an - -
propiogicacd hy - 2- (3, 5- di et ho) cy- phenyl ) - 5- et hyl - oxazol
Starting hotni trhe2-etboRye(iH-indal-5-Woprapineid kaid 48B4 v ksedr damals 4a
ch?cg'lc):ﬁ%t%?gjé%%&lﬂ@—th%& en(iﬁ-'&ézolﬁﬁﬁe fle clc:rﬁigﬂ'ld%\rag 6btained in 31%
yield oy ayelleyr hgAEH (M EE 462 hy | - oxazol - 4- yl met hyl - | H i ndol
-5-v11-2- 10 et hoxy-propionic acid Starting from
rac- 2- et hoxy-3- (1Hindol -5-yl ) -propionic acid ethyl
ester and 4- : , _
chl or onet hyl - 2- (3, 5-di f l uor o- phenyl ) - 5- net hyl - oxazol e,
the title conmpound was obtained in 20%yield as a

brown oil. M. (MH)+ %f{%m?iéﬂ

rac-2-Ethoxy-3-{1-[2-(3,4.5-trimethoxy-phenyl)-5-methyl-oxazol-4-vimethyl]-1H-indol-
S-yll-propionic acid : * |
Starting from fac-2-ethoxy—3-(1H-ind01e5-y1)—propionic' acid ethyl ester and 4-
chlnromethyl-5-meth'y1-2-(3,4,5—triinethoxy—phenyl)—oxazole,_ the title compound was
obtained in 3% yield as a white solid. MS: (M+H)* 495.2. '

Stafting from rac-_z-et.hoxy-s-(‘lH—indol—s-yl) -propionic acid ethyl ester and 4-
chloromethyl-2-phenyl-oxazole, the title compound was obtained in 80% yield as a brown -
oil. MS: (M+H)* 391.1. S | '
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15 Exanple 23 rac-3-{1-(2-(3
5-Di chl or o- phenyl ) - 5- net hyl - oxazol -4-ylnmethyl I -1 HJn
| -5- 41-2- ethoxy-propionic acid Starting from IZFMMC%OZOW
rac- 2- et hoxy-3- (1Hindol -5-yl)-propionic acid ethyl
ester and 4- 20

woheoepareet hyl - 2- (3, 5- di chl or o- phenyl) - 5- nitTrBPR0BNRD] €,
the title compound was obtained in 4%y| eld as a pale
yel low solid. Ms: (MrH)+-423.1 and 475.2. Exanple 24
rac- 2- Et hoxv- 3-{
1-(2-(4-fluoro-3- neth?lﬁﬁﬁ@ﬁ%a) 5- net hyl - oxazol - 4-yl ne
thyIl -IH- 25 |ndoI 5 yI} propl oni ¢ ac:ld Startlng from

SS.ﬁ:fn@{ (f)r%g)d 1%1:-2 5&1 ﬂr-S ﬁllljlg?%cil 5:y1) p[rropmmc acid eth 1 ester and 4-

en -5- et hyl - oxa
chleyomethylkp qnﬁrt@a@kﬁ%ﬁ%owagunddma %@63{ mﬁ%gw&%ﬂ%bwwas
ol MR (MvH) e 350l id. Ms: (MrH) + 437.3. 12 March 2007
WO 2004/ 024726 PCT/ EP2003/ 009819 -72- Examlu a 25
(S)-2-Ethoxy-3-{ 1-f , .
2- (4-fluoro-3-nethyl - phenyl ) -5-net hyl - oxazol - 4:
et hyl | -1H indol-5-y}- rq [onic add Starting from
(S)-2-ethoxy-3-(1Hind -propi oni ¢ aci d net hyl
ester and 4- 5 :

s@Al g sohe Ird&.&Jeﬁo@omguH@olm @Qgghgeg%nx Eﬂ1y58%/§’téf| ahdl &5

br«o&pv@ﬁw&yb—% ?hén%éluh@khér tige qompsmf’ewwgwe%s@{éﬂdﬁﬁy

- alydoiv LI NIS: I+ EE2.25- yI | - 10 prppionic acid Starting

fromrac-2-ethoxy-3-(1Hindol -5-yl)-propi oni c add
ethyl ester and 4-
chl or onet hyl - 5- et hyl - 2-t hi ophen- 2-yl - oxazol e, the

title conpound was obtgjned inh 31% vyield as a yell ow
‘solid. M. (M+H)+ 411 M—gamﬂ e 27

acid

Starting from rac- -ethoxy-3-(lH-mdoI 5—yl) -propionic acid ethyl ester and 4-
(chloromethyl)-2-(p-chlorophenyl)thiazole, the title compound was obtained in 23% yield
as a brown oil. MS: (M+H)" 441.3. '

5

-

Starting from (Z}-3-(1H-indol- 5—y1)~2—methoiy—acty1i£ acid benzyl ester and 4- -
chloromethyl— —phenyl—S—meﬂlyl-oxazole, the title compound was obtained in 75% y1e1d _
as an off-white sohd. MS: (M+H)™ 389.2.

" Example 33

. rac-2-Methoxy-3-[1-(5-methyl-2-phenyl-oxazol-4-ylmethyl)-1H-indo -5-v]]-propionic

acd -
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rac-2- Et hoxy-3-{1-(2-(3,4,5-tr
| =oxazol - 4-yl nethyl | -1 H i ndol -
Starting fromrac-2-ethoxy-3-(1Hi
acid ethyl ester and 4- 20
chl oronet hyl - 5- met hyl - 2- (3, 4, 5-tri net hoxy- phenyl ) - oxaz
wopadomne title conpound was obtai ned | rPCIFPIPHNIAS a
white solid. Ms: (MtH) + 495, 2. Exarrple 28
rac- 2- Et hoxy- 3- (1- (2- pheréfi-- oxazol -
| met h71) - 1H—| ndol - oni St,a
A ppRTiPE ©f 30 Rt gf%w%@’gb feet&r*% %ﬁ@’ﬁ‘%ﬁ%?l“f YnetirD-

1Byl 5-gh h@ylicand irds mbéflnmtiansitang b +3-of delylomsthazoind 30 nige

g A,

IR/ ‘E]:sz@'@gﬂ,o@g ghgte evagoraE;i |t1@ resifdue jyas punify ypre\;)aqatwe
led(amls anwloNhic g@&aﬁ) plgive ushmg bf thkhﬂmmpoﬁ@ék h ydib@pILON

arting
M$ glga}g} gééhloxy 3-(1H i ndol -5-yl)-propionic acid ethyl
ester and 4- chl oronet hyl - 2- phenyl -thi azole, the title

compound was obtained in 64%yield as a brown 5 oil.
MB: -( MtH) +407. 3. Exanpl e 30 rac- 2- Et hoxy- 3-f

1- (5- net hyl - 2- phenyl | - Bhingleot - 4- yl met hyD- 1H- i ndol - 5- |
I-propl onic acid Starting from

hoxy- phenyl ) - 5- et hy

I met
5-yll-propionic acid
[

adfr ononet hyl - 5- met hyl - 2-phenyl -t hi azol e, the title
conpound was obtained in 1%yield as a yellow oil.
Stevffng ( iebil) HZA-212-indekBpipR enBioxy-aqylB- {acid f benzyl ester and

4 - Y,
R e e s arrrny
wa$ plgpipechia 5% 1@ qfﬂgﬁyolgu s iy (M 36 opi oni ¢ aci d
et hyl ester and 4-
(chl oronet hyl ) - 2- (p- chksamelgl3Bnyl )t hi azol e, the title
conpound was obtained in 23%yield as a brown oil.

radVRMetMi: T {4 (53meti) Zgﬁﬁﬁpbﬁzﬁ-a—vl)-ethvﬂ 1H-indol-5-yl}-propionic

acid

A suspension of 9 mg of (Z) Z-Methoxy-?: -{1-[2-(5-methyl-2-phenyl-oxazol-4-yl)-ethyl]-
1H-indol-5-yl}-acrylic acid in 2 ml of methanol and 1 ml of dichloromethane and 6 mg of
Pd/C 10%) was hydrogenated at 22°C and 1 bar until hydrogen uptake ceased {2 h). The
mixture was filtered, the filtrate evaporated and the residue was purified by HPLC (RP-18,
CH3;CN/H:0, gradlent) to glve 7 mg of the title compound as a colorless 011 MS: (M-H)
403.3.

Example 36

" - rac-2-Fthoxy-3-{1-[2-(4-isopropyl-phenyl}- S-met‘twl—oxazol—é-vlmethvl]-3—methvl-1H—

25

30

indol-5 —VH-DI'ODIOHIC acid

a)  rac-2-Ethoxy-3-{1-[2- (4-isopropy1—pheny1)-5—methyl—.oxazpl—4-y1fnethy1] -3-methyl-
1H-indol-5-yl}-propionic acid ethyl ester

028 g (1.0 mmol) rac-2-ethoxy-3-(3-methyl-1H-indo}-5-y1)-propionic acid ethyl ester

(preparation 4) and 0.30 g (1.2 mmol) 4-chloromethyi-2-(4-isopropyl-phenyl)-5-methyl-
oxazole were ‘diSsolvgd under argon in 5.0 ml N,N-dimethylformamide; 0.048 g (1.1 -

ndol - 5-yI ) - pr bpMsehe2007
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(2) - 2- Met hoxy- 3-f
1- (5- et hyl - 2- phenyl - oxazol - 4-yl et hyl ) - | Hi ndol - 5-yl |
-acrylic acid Starting from
(2)-3-(1Hindol -5-yl)-2-nmet hoxy-acrylic add benzyl
ester and 4- chl oronethyl - 2- phenyl - 5- et hyl - oxazol e,
WO pe4/2126 e conpound was obt ai ned i n 75% WCEEH200349934n
off-white solid. Ms: (I\/H—I) +389. 2. 25 Exanple 33
rac- 2- I\/lethoxy 3-f

|- 0 1 i ndol -5-y11
‘4”6‘92 1on| ékr&ldégggfgg‘l\ﬂmxaa{%‘hd’f reyi?%%ﬁ%iﬁiﬁ I n & e
P20 9abint tPupergurs i periberodilugd vEd vn!ger @hd extracted
‘ﬁﬁ)etﬁ’err@{egt‘glﬂﬁmgd béaki®p Hél?,léstc}yéée gnélanﬁ@ﬁ’fd Seferae] etvébg%ajéﬂegﬁ@’d
cidie e O B OR - o Serrengy ke Tee%mﬂggt of
Ha:gade agé mﬁlyb eeetate) 22 Givarid?2 Jg Hav) Lﬂlﬁtrad-z-kthﬁhydg{eﬁziﬂpisaﬁepyl-
T t N
-eﬂm(:@l zgl Dﬁ:enegﬂgﬁ S%Qh}}ﬁﬁ~m&él tssﬁ}ggo%&p? adid et}x%‘ t's:ster(:)

ev porate e ‘was puri
ag,cqlglegs oflRp- 18, CH3CN/ H20, gradient) to give 49 ny of
the title conmpound as a yellowoil. Ms (MH)- 389. 1.
- M QvipHE 484.5.

(2Z)- 2- Met hoxy- 3- { 1- [ 2- ( 5- met hyl - 2- phenyl - oxazol - 4- vl ) -
ethyll-l1Hindol-5-yl}acrylic 10 acid Starting from
(Z2)-3-(1Hindol -5-yl)-2-met hoxy-acrylic acid benzyl

t f

1S | BT A R e OB SRS s ey - et et
1Hipdd-Sexdinpropioeic acidvas obt ained in 5% yield as a
colourless solid. Ms: (MH)t 403.4. Exanple 35 15

A %fhé}SYB\rﬁe B OBl ey Jenepitol
irglohdyylbfpropionic acid ethy ester (310 mg, 0.63 mmol ) were dxssolved in 5 ml of
diozaue;h IeabIe KD Bsofutioh 21 ﬁm&}y’w&&@a&w&m z-cssz 4-yl) -

& 1y% 5 TR i s Bt s e Bt e Sonfeloogg and g
: PTU 0%5*%9‘&#@@@@56% HED BN extrbeied 3timds Withy dr ogen

dishibketiera ThebothBindd orgdhiEphitks Weps tvidhed WS witkr &:8d@der t he
n{_ﬁ%&?t @fai VAl Q\Fa%rggd i crlgc{l%rgd%%tlmgs puritie §byp tl:’fu:éxLalttggQ'apgy
(silicagel, eluent: gradient of dichloromethane / methanol) to yield 210 mg (72%) of rac-2-
ethoxy-3-{1-[2-(4- xsopropyl-phenyl)~5-meﬂ1yl-oxazol -4-ylmethyl] 3-methy1—1H—md01—5-
yl}-propionic acid as colorless solid. '

MS: (M-H) 459.4.

EXample 37

rac-2-Ethoxy-3- {3-methv1 1- [5-methv1—2 (4-1:nﬂuoromethv1-phenv1) oxazol~4—vlmeﬂwll—-

| H—1nd01-5-ylt-proglon1c acid

In analogy to the procedures described in examples 36 a) and 36 b), rac-2-ethoxy-3-(3-
methyl-lH-indol-S-yl);propionic acid ethyl ester {preparation 4) was reacted with 4-
chloromethyl—5-_m¢thyl-2—(4-triﬂuoromethjrl—phérkyl)-o_xazole to give rac-2—ethoxy—3-{3¥
methyl-1-[5-methyl- 24(4—tnﬂuoromethy1—phenyl)-oxazol-4—ylmethyl]-1H—1ndol—5-yl}

propionic acid ethyl ester, which was subsequenﬂy sapomﬁed to yield the tifle compound

as colorless oil.

12 March 2007
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 Phspidin3rmyethil-grag ﬁrx%%%loﬁﬂnl'&-

CH3CN H20, gradient) to give 7 ng of the title
conpound as a colorless oil. M5 (MH- 403.3. Exanple
36 rac- 2- Et hoxy- 3-{ 12 March 2007
| -[2-(4-isopropyl - phenyl | -5-net hyl - oxazol - 4-yl net hyl | -
3-nmethyl -1H 25 indol -5-yll-propionic acid a)
WO aW4/@24E6 hoxy- 3-{ 1-[ 2- (4-1 sopr opyl - pheny| HBCTEPERIHYE12 0x a
zol -4-ylinethyl]-3-nmethyl- 1Hindol-5-yl}-propionic
acid ethyl ester 0.28 g ¢¥66 mml)
-2+ xy-3-(3-nethyl -1 Hindol -5-yl)-propioni c add
Mé‘??ﬂ?ﬁ) géﬁgr (preparation 4) and 0.30 g (1.2 mmol)
4- chl or onet hyl - 2-(4-i sopropyl - phenyl ) -5-net hyl - 30
oxazol e were dissolved under argon in 5.0 ni
NN- di met hyl f or mam de; 2 042 g (1.1 12 March 2007 WO

20041024726 PCT/ EP2003 -75- muol) sodi um
hydri de (55%in mneral oil) were added and the

12E-8 3617 O0CHIb 6L gHe 81 L ) 8RthyISdrhdol- 841811 S0m BBHTISL- Ao AHH_ 2N
fenperature., It was then diluted wWith water and
%ﬁ?@?@gjﬂ% th ether. The conbi ned organi c phases
were dried over MgSO4 and evaporated. The residue
Inmpalogydo the Brogedure desaritsg iy sxampleciR A bird 6 §b ssriyethey £i(éa
méhil:1 HelntelFit-1])- priopidhie Béid ehyl bstér¢prapeatiand) wishsaktedioith &t e)
cgfg%%@?%g%@? - ,L_Z}%-S- 1_;‘{1y1-oxa%ocl)e to Igiye rac-3-{1-[2-(2-chloro-

Sy g 32 SOy ProPiogie A -

T~
o

etliyl sstef, whichpraosibseqaaitly sapbiifi¢d te gicldithe tiile asmpound pd celodesoi | .
sobB: (MrH) +489.5. 10 D)
rac- 2- Et hoxy-3-{I -[ 2- (4-i sopropyl - phenyl ) - 5- net hyl - oxa
0l - As thyl]-3-nethyl- 1Hindol-5-yl}-propionic
Mgglbldé} glii:{%: Et hoxy-3-{ 1-
[ 2- (4-isopropyl - phenyl)-5-net hyl - oxazol - 4-yl net hyl ]
-3-nethyl-IH indol-5-yl}-propionic acid ethyl ester
(310 ng, 0.63 mml) were di.ssplved in 5 nil of
di oxane; 0.95 ni of. Li g@%?—%ti on (iNin water) were
then added slowy at room 15 tenperature. The

raé-2Boky-Bg1 8- K Bl oRo-Baettil-bRen@yl5 fnghyi SxaBsl U Bmahyl)-ROM

nhETRELature and I hen ., poured onto ice, neutralized to
—pﬂ—w—f‘%—%ﬁﬂﬁhﬁ—extracted 3 times with

IngaE b O FPoRe A GUPRaIar S ALEEP bR IT e Bl
meldiHriated-ylHrepioni dad ghy due t{prepesation d) Waseehclog with 4-

chfo A2 G FRbRH -3-methyl-phenyl)-5-methyl-oxazole to give rac-2-ethoxy-3-{1-
[2-(4-fluoro-3-methyl-phenyl)-5-methyl-oxazol-4-ylmethyl]-3-methyl-1H-indol-5-y1}- -
propionic acid ethyl ester, which was subsequently saponified to yield the title compound

as colorless solid. -

MS: (M-H)" 449.3.

Example 40

rac-2-Ethoxv-3-{ 2-mefhvl-* 1-[5-methyl-2-( 4-triﬂuo:omethvl-pheriv1) -qxazol-4-v1methv_11 -
1H-indol-5-yl}-propionic acid . : - '

In analogy to the procedur§s described in e_xamiales 36 a) and 36 b), rac-2-ethoxy-3-(2-

- methyl-1H-indo}-5-yl)-propionic acid ethyl ester (preparation 5) was reacted with 4-
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(silicagel, eluent: gradient of dichloronethane /

nmet hanol) to yield 210 ng (72% of rac-2 20

et hoxy- 3-{1-[ 2- (4-i sopropyl - phenyl ) - 5- met hy| - ox &% bfarcfL 2007

yl met hyl ]-3-met hyl - 1Hi ndol -5- vyl }-propionic add as

colorless solid. M52 (MH" 459.4. Exanple 37 25
woauaBshoxy- 3- { 3- net hyl - | - [ 5- net hyl - 2- ( Bewerzdob/ongsionet

h Iye- henyl)-oxazol -4-yl net hyl ] -

1H i ndol - 5- y1} - propi oni ¢ “dérd In anal ogy to the

bed 3
R w‘axﬂg@e Pty e R S oo
mgidylc - Bthsthyl- dd#-swflyo -ahqnﬂhom;olveaﬁnmtéﬂbﬁﬁdndul £4yl}-4 -

proPiosie e &Y kst IR WS sx%se(qé}am¥ saﬁpbmaéd&@ieiaﬂetnja%&wo\m@xa

gi ve rac- 2-et hoxy-3
aSéﬁﬁ%Fg* [ 5- et hyl - 2- (4- trlfluoronethyl phenyl ) - oxazol

| ]-1H i ndol -5-yl}- propionic acid ethyl
§Pébg%&ﬁ¥ch was subsequently saponified to yield the
title compound as colorless oil. 12 March 2007 WO
2004/ 024726 PCT/ EP2003/ 009819 -76- :Ms: (M H)' 485. 4.
Exanpl e 38
rac-3-11-[ 2- (2- Chl oro_psaeRk4l 5. et hyl - oxazol - 4-yl met h
ylt-3- nethyl-lk+|ndol 5-yl}-2- 5 ethoxy_propionic add
ol QAL R8G0S ikl P IR €. 36
-5-yl)-propionic acid ethyl ester
(preparation 4) was reacted with 4-

Incahalogy dorthe papcedpres deseritied incexpshidengb 3) 8436 bh ydc-2ostloxpB 2+ o

m&hﬁﬂl—][—ﬁ&ol% S 1{)&01612 a&DHBA Bster (prepara’uon 5) was reacted with 4-

2?%1 E%émif}l lpg éoaj-meﬂ% oggz&%)fo %1}:19. rftg?- {i%xy—g- - 2-3%
18%&@? Ph?éﬂhﬁ'éfﬁ yo@%ﬁé it ?r@et}avlellfalqdﬁle5-v1|}ﬂ0@wmc acid
etid espevhith s ciblequidneg Sipostifiditelyiell/Bie tﬂ%dzhpouﬁ&iis cdlorless oil.
Exanpl e 39 15
MEARERY BEdoxy- 3-{ 1-[ 2- (4-f 1 uor o- 3- net hyI phen) LD- 5- met h
yl - oxazol - 4-yl met hyl 1 - 3- :
met hyl - 1H-i ndol - 5-yl } - propi onic acid

Example 42

methyl-1H-indol-5-ylt-propionic acid

In ahalogy to the procedures'deécribed in examples 36 a) and 36 b), rac-2-ethoxy-3-(2-
methyl—1H-indol-5-y1)-pfopio;1ic acid ethyl ester (preparation 5) was reacted with 4-
chloromethyl-2-(4-fluoro-3-methyi-phenyl)-5-methyl-oxazole to give rac-2-ethoxy-3-{1-
{2-(4-fluoro-3-methyl-phenyl)-5-methyl-oxazol-4-ylmethyl}-2-methyl-1H-indol-5-yl} -
propionic acid ethyl ester, which was subsequently saponified to yield the title compound

- as colot]ess oil,

MS: (M+H)* 451.3.
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In anal ogy to the procedures described in exanples 36
a) and 36 b), iac-2-ethoxy-3-(3-
nmet hyl - 1Hi ndol - 5-yl ) -propi oni c acid et hyl
(preparation 4) was reacted with 4-
chl oronet hyl - 2- (4-f1 uor o- 3- net hyl - phenyl ) - 5- net hyl - oxa
WO log0287136 gi ve rac-2-et hoxy-3-{1 20 . PCT/EP2003/009819
[ 2-(4-fluoro-3-nethyl -phenyl)-5-nmet hyl -oxazol -4-yl meth
yl]-3-methyl -i Hindol - 5-yi%a- propi onic acid et hyl
ester, which was subsequently saponified to yield the
title conpound as coIﬁ%ﬁ@?%égolid. MS: (M H)' 449. 3.
25 Exanple 40
rdcef1 32 - 08N Yo- SRS B LR w-éﬂéz“oﬂlﬁlirhéftﬂﬁz (rém‘i;f 1r§ 'HMS phny

ethi geﬁﬁgﬁggﬁp1-4-ylne IH 1 ndol - 5-
to the procedures descrlbed |n
I 36 d 36 b 2-eth 3-(2-
Iwglﬂex Wgrrtgaﬁﬂf%g%rgglwlbe br)refﬁrrnglrzq?é agerdgﬁ)%ﬂ,ﬁw -ethowyr3- (2-
mehylelihindol-Byl)-blopivak acié ahjlederpicpardioh) Ve redeted Q&K 4- WO
cﬁ&@ﬁéﬁﬁ@zﬁﬁzfgﬁlﬁﬁﬂp—?ﬁ{ g‘%?&rla?ol? Z-glve rac-3- ﬂ JF hloro

chhgg or onet enyT) oxa

é}@ $§gy‘fr§e mdo -5-y1}-2-eth: oxy—propromc acid
ethid edter] which[ vis sribbdqyéntlp sa@dmﬁcd tb Iym}drtbertﬁte leythpqatad Bydo)orless az ol
sofid- yl net hyl ] - 1H i ndol -5-yl }- propionic acid ethyl
ester, which was subsequently saponified to yield the
ngh{ﬁgggﬂpound as colorless oil. 5 Ms: (MH)' 485A. |
e 41 rac- 2- Et hoxy- 3-{
1- [2 (4- |sopropyl phenyl ) - 5- net hyl - oxazol - 4- yhnet hyl |
-2-net hl - i ndol -5-vl }-propionic add 10 In anal ogy
to the procedures desc%rbe n exanples 36 a) and 36
b), rac-2-ethoxy- 3- (2--%%%ﬁy¥£lk+indol 5-yl)-propionic
acid ethyl ester (preparation 5) .was reacted with 4-

raGOUEGoVR Dutlethil I- (- pieppraRY]

to give rac-2-ethoxy-3-{1-]

=

0. zssggrm delyrga@@mbﬁy ﬁczr&ﬁ&mr 1}10253&&%4 }Fﬁ%r,g,gg{ L0k lt&ﬁ B Y| hyl

BT HER PAHDRRE L1 Sg0ILt-cemeetyi} Bl as
5 raldy. ,bTrdn@gtbylfpnhanudqﬁ th@resérlde b 0.09449.0 dnmdExadiptnchydide (55%

in mineral oil) at room temperature for 16 hours, The reaction mixture was then diluted
with water and extracted with dichloromethane. The combined organic phases were dried
over Mg50, and evaporated. The residue formed was purified by flash-chromategraphy
(silica gel; eluent: gradient of n-heptane and ethyl acetate) to give 0.38 g (90%) of rac-2-
ethoxy-3-[2-methyl-1-(2-phenyl-thiazol- 4—y1methy1) 1H-indo}-5 -yl] -propionicacidas
light brown solid.

MS: (M-H) 419.2.

Example 45

rac-3-i1-|2-;4-tert—Bu§zl~phenv1)-0xazol—4—vhnethvi] -2-methyl-1H-indol-5-yl}-2-ethoxy-
propionic acid - :

In analogy to the procedure described in example 44, rac-2-ethoxy—3 (2-methyl—1H-1ndol-
5- yl)-proplomc aad ethyl ester (preparatlon 5) was reacted W1th 2-(4-tert-butyl-phenyl)-

est el2 March 2007
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rac- 2- Et hoxy-3-{ 1-
[ 2- (4-fluoro-3-nethyl-phenyl)-5-nethyl -oxazol -4-yl met h

yl1-2- nethyl - 1Hindol - 5-yi } - propi oni ¢ acid 20 }ZMarch 2007

anal ogy to the procedures described in exanples 36 a)
and 36 b), rac-2-ethoxy-3-(2-

Weragomg2d726 H- | ndol - 5-yl ) - propi oni c aci d et REOT/ERZ0HH819
(preparation 5) was reacted with 4-
chl oronet hyl - 2- (4-f 1 uor o~ 39 met hyl - phenyl ) - 5- et hyl - oxa

45 gllore Hlteﬁxlylgoxa%l [ g %19% ﬁ(:—%”?—ﬁ%ﬁatﬁ{t-bgtyl n%}%th{}? oxazol-4 dilm%hg/‘-}
nwhyl_ Br-pdehs yll- P‘IﬂFhPﬁﬁP}PPlgmﬂc} as Jight proymi seli dac:| d et hyi
ester, which was subsequently saponified to yield the
MSi (li\/lﬁ)'cééﬁpound 25 as colorless oil. Ms: (M+H) + 451. 3.
12 March 2007 { WD 2004/ 024726 PCT/ EP2003/ 009819 - 78-
Exanpl e 43 rac- 3=f o
1-[ 2- (2-Chl or o- phenyl ) - 5- net hyl - oxazol - 4-yl et hyl | - 2- m
et hyl -1 Hi ndol - 5-yl } - 2 Exsddod6y- propi onic acid In
anal ogy to the procedures described in exanples 36 a)

adibr eparati on 5) was reacted with 4-
chl oronet hyl - 2- (2- chl or o- phenyl ) - 5- met hyl - oxazol e to

Ir@nﬂ@gﬁt&ﬂm%rc{c&du&e?deé@foé‘dih efafiple 44, rac-3~(1H-indol-5-y1)-2-propoxy-

p B%P% %&%tﬁg}tegy Pr%?aargn lnéf'w% r%?tg%tﬁ %m%&@%ly%kke Pldzm )

Oé@m@éﬁe’ém gy Rabbhi e e tyiyle%quﬁéfhmtbxlbifé eﬂﬁsbw&%s

popbppk@taidactiab light brol@olV5: (M H) - 451.2 Exanple 44
rac-2- Et hoxy- 3-[ 2- net hyl -1 - (2- phenyl - t hi-azol - 4-yl net hy

Ms)MLHyigBgel - 5-yl | ropionic acid 0.28 g (1.0 nmol)
rac- 2- et hoxy-3-(2-nethyl -1 Hindol-5-yl)-propionic acid
ethyl ester 15 (preparation 5) were reacted with 0.23
g (1:1 mmol) 4-chl oronethyl -2-phenyl -thiazole in 5 m
N, N- di et -hyl f or mam de hﬁhﬁ spresence of 0.09 g (2.0
mol ) sodi um hydride ( 'n mneral oil) at room
tenperature for 16 hours. The reactlon m xture was

-c \[ 4y

mgb@@hﬁgﬁgﬁggaane The“conbfned organlciphases wer e
dried

In analogy to the procedure described in example 44, rac-3-(1H-indol-5-y1)-2-propoxy-
propionic acid methyl ester (preparation 6) was reacted with 4-chloromethyl-2-(2-
methoxy-phenyl)-5-methyl-oxazole to give rac-3-{1- [2~(2—méthoky—pheny1)—5~meﬂ1yl— i
oxézol—fl-ylmethyl]_-1H-ind0175-yl} -2—prdpoxy—propion_ic acid as light yellow solid.

MS: (M-H)" 447.3.

ropoxy-propionicacid

~ Inanalogy to the procedure described in exemple 44, rac-3-(1H—indol—5-yl)-2—propoxyv

propionic acid methyl ester (preparation 6) was reacted with 4-chloromethyl-5-methyl-2-.

- (4—triﬂuqrbmethyl-pheﬁyl)‘-oxazole to give rac-3-{1-[5-methyl-2-(4-trifluoromethyl-
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over MgSO4 and evaporated. The residue fornmed was

purified by flash-chromatography 20 (silica gelﬁghﬂmch2007

el uent gradi ent of n-heptane and ethyl acetate)
give 0.38 g (90% of rac-2-
XN 3- [ 2- et hyl -1 - (2- phenyl -t hi azol - hnet h I3-1F+

wPﬁﬂ@P4% yl]-propionic acid as |ight bro TEFaq0p/ppost

(MH"419.2. 25 Exanple 43,

rac-3-11-[ 2-(4-tert-Butyl -phenyl)-oxazol - 4-yl met hyl -
phismystazdl -ty B okl 2 y18h Beopbxy-prop ekl 'a&c!‘és‘h o

al ogyto the procedure described in exanple 44,
rac-2- et hoxy-3-(2-nmethyl -1 Hindol- 5-)1)-propionic

,8ci d et ester (preparation 5) was reacted with
ME T

“=butyl - phenyl) 12 March 2007 WD 2004/ 024726
PCT/ EP2003/ 009819 -79- 4-chl oronet hyl -oxazole to give
rac-3-{1-{2-(4-tert-butyl -phenyl)-oxazol -4-yl nethyl]-2
- methyl -1 Hindol-5-yl}-2- ethoxy propionic acid as
l'ight brown solid. Ms: 8 459.4. 5 Exam|p a 46
rac- 3-[ 1-(5- thhyl 2-o0-tolyl-oxazol - 4- ylnethyl) 1H=i nd

b 8L i | - 5- yI) 2 pr opoxy- proplonlc aci d net hyl
ester (preparation 6) was reacted wth
In analqgy by beratorsAuresiesrrbadyst exprpls @4, mact ol Wi-ingol bz 2 plienoxgi ve
propagmEec]diméiyl BRdr ytkpadetion ¥)0kaY feaamai £-BdotBRahLS etz Nd
(4-%'&@% O\F{}b%ﬁ P W%%éx e B, %Qrac%ﬁ Ie?hy? 3- (JL %E)rog{e&m oil.
pheng})- %a?kivkne@wﬂr{ Aésy-PhERyanprysprapioy cidss soloflesssolid. et

hylj -1 Hindol -5-y11-2 pronoxv-nronionicacid In

M MHbg§iotde the procedure described in exanple 44,
rac- 3- (1Hindol -5-yl)-2-propoxy- propionic acid nethyl
ester (preparation 6) was reacted with
4- chl or onet hyl - 2- (2- met hoxy- phenyl ) - 5- met hyl - oxazol e
to give rac-3-{ 1-[2-(Brapmleboxy- phenyl)-5-net hyl

phenoxy-propionic acid

" In analogy to the procedure described in example 44, rac-3-(1H—indoI—5—y1) -2-phenoxy-

propionic acid methyl ester (preparation 7) was reacted with 4-chloromethyl-2-(4-
isopropyl-phenyl)-5-methyl-oxazole to give rac-3-{1-[2-(4-isopropyl-phenyl)-5-methyl- -
oxazol-4-ylmethyl]-1H-indo}-5-y1}-2-phenoxy-propionic acid as off-white solid.

MS; (M-H) 493.3

Example 51

- propionicacid . - O

_Inanalogy to the.procedure described in exa_inpié 44, rac-3-(1H-indol-5-y1)-2-phenoxy-

propionic acid methyl ester (preparation 7) was reacted with 4-chloromethyl-2-(2-chloro- -
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20
oxazol-4-y|nethy|)-|FLindoI-5-y1}-2-propoxy-prE£|om
acid as light yellow solid. M (MH)'447. 3.

a 48

rac- 341-[5- Met hyl - 2- (4-trifl uoronet hyl - phenvl ) - oxazol -
WQ2HEHRGI | - 1H-i ndol - 5-y11-2- 25 Rr oRgU- \BGIFER08310881%Ci d
In anal ogy to the procedure described in exanple 44,
rac- 3- (1H-i ndol - 5-yl ) - 2- pﬁbpoxy propi oni ¢ aci d net hyl

ph& bﬁ# W%%#e&ﬂ%ﬂ? ! égﬁéﬁ%;ﬁ@;- -C oro- henyf)t}) methyl-oxazol-4-
yirpethylk- 1 HHindol-&rive t2-phenqsireropiopicaxid spe e white sglidie
rac-3-{1-[5-nethyl -2-(4-trifluoronmethyl 12 March 2007
MWOMZAD 483824726 PCT/ EP2003/ 009819 - 80-
phenyl ) - oxazol - 4-yl net hyl ] - 1H i ndol - 5-yl } - 2- pr opoxy- pr
opionic acid as light yellow solid. Ms: (MH)'485. 4.
5 Exanmpl e 49 rac-3-{1-f ’
5- Met hyl - 2- (4-tri fl uor ggaigied2- Phenyl ) - oxazol - 4-yl met hv
|'I-1Hindol-5-yl-2- phenor y-propionic acid In anal ogy
to fhe procedure descrfbed in eéﬁ pl e 44 .
o l--( -'“du- iGNy, -;!.L.’ ErQRAZO - AR IR

Egm@gﬂLmﬁigggﬂatlon 7) was reacted W th
4- chl oronet hyl - 5- net hyl - 2- 10

Inlfhdg b oIl M cr RO mnﬁmaémpmablvﬁyn-z -phenoxy-

a
PR Al ) B B R r@%‘aﬁ& P (e laore:
3-wpthdphenyhci-vrethy- Qmowq) ssesraem 1-{g-(4-fiygro- %Meﬂwl-Pfsm)& ~
méR 004z 6- Hfimdfyl]- 1H-indol-5-y1}-2-phenoxy-propionic acid off-white solid.

rac- 3-{1- ?I?? (2 IsoRrrogyI P eny}?y)P 3 - net hyl - oxazol -4-vlm

aégérndol 5-yl}-2- phenoxy- rropionic acid In

M§t(m’1v]il|(§gy to the procedure described in exanple 44,

rac- 3- (1Hi ndol - 5-yl ) - 2- phenoxy- propi oni ¢ aci d net hyl

ester (preparation 7) was reacted with

4- chl or onet hyl - 2- (4-
i sopropyl - phenyl ) -5- negﬁ§ﬁ$%§azole to give
rac-3-{1-[ 2-(4-isopropyl - phenyl)-5-nmethyl 20

15

20

25

ra®¥-Eprlopdiyyd- ITe(b ydt - b toiidadazdb-4 i rhet A ot brabolys-pli-ppipinicc
acCi d as off-white solid. Ms: (MH- 493.3

In analogy to the procedure described in example 44, rac-3-(1H-indol-5-yl)-2-isppropoxy-
propionic acid methﬁ ester (preparation 8) was reacted with 4-chloromethyl-5-methyl-2-

o-tolyl-oxazole to give rac-2-isopropoxy-3-[1-(5-methyl-2- o-tolyl-oxazol 4—ylmethyl)- :
1H-indol-5-yl] —propmmc acid as off-white solid. :

- MS: (M-H) 431.3.

' Example 54

rac—2-Isopronoxv—-3 {1- [2 (2-methoxv—phenvl)-5 methyl-oxazol- 4—vlmethv1] 1H-indol- 5-

1}-propionic acid

~ In analogy to the procedure described in example 44, rac—S-(1H-indbl—5-yl)-2-isopropoxy- :

propionic acid methyl ester (preparation 8) was reacted with 4-chloromethyl-2-(2-

% Margh 2007
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Exanpl e 51
rac-3-{1-f2-(2-Chl or o- Phenyl - 5- met hyl - oxazo
I']-1Hindol - 5-vl}-2 phenoxv- 25 propionic aC|d ¥%HEH&¥HM7
anal ogy to the procedure described in exanple 44,
rac- 3- (1 Hindol -5-yl)-2-phenoxy- propionic acid nethyl
We3ap4726r eparati on 7) was reacted w th PCT/EP2003/009819
4-chl oronet hyl -2-(2-chloro 12 March 2007 WO
2004/ 024726 PCT/ EP2003/ 008819 - 81-
ny I-ox zole to_ give rac-
m%nfr P%%Y@rﬁ “Bf %t@) 81 TP %Wmaeefé{z"oﬁl (3-(2-methoxy-
phehybed- h!fth]sfl-@dalsql-ﬂftbhet@l yll}}-inﬂolrﬂﬁﬂhpwywprc epi eniclvrles saidas
off-white solid. M5 (MH)- 485. 5 Examlie 52
MsAB-RBY 3473.1 .
2- (4- Fl uor o- 3- net hyl - phenyl ) - 5- net hyl - oxazol - 4-yl net hy
[l -1Hindol-5-vll-2- phendxy-propionic acid In
anal ogy to the procedure described in exanble 44,
rac-3- (1Hindol - 5-yl) - ZxdplpdE3Xy- propionic acid nethyl
ester (preparation 7) was reacted with
4- chlorqgethyl 21(4 quoro- 1%

kaﬁg&épﬁkﬂwﬁ@dS nethyl phenyl) 5 a

met hyl - oxazol - 4-yl net hyl | - 11 i ndol - 5- y1} - 2- phenoxy- pr o
In'emd%% @Qﬁoeefdﬁre\a@éch&d%@&aﬂple Ve A et hdol4BR)- Bisofrs gy P

ro
e RO Siss o Grapion Y rested vk Aot sy
phenypropebriaxazokde givd rac-aih{2o@ychioro-pheaylh S ouethilrorazol-4-
ViS@SLL irbadiol-5y] Iﬁa@}c@oﬂgpmpmmc acid as light brown solid.

rac- 3- (1Hi ndol - 5-yI) i Sppropoxy- propionic acid
er (preparatlon 8) was reacted with

M%%%h%oroﬁithyl 5-net hyl -2- o-tolyl-oxazole to give

rac- 2-i sopropoxy-3-[ 1- (5 nmet hyl - 2- o-t ol yl - oxazol - 4-yl m

ethyl) 20 1Hindol-5-yl] -propionic add as off-white

solid. ME: (Mdﬂ 4315%. Eégnple 54

rac- 2-1soro~oxy-3-{ 1- nmet hoxy- phenyl)

-5- et hyl - oxazol -4-ylmethyll -1 Hin dol-5- 25

" ragyd-Isepro paxiy SRl 4 5-agti]-2-(4-trifluoromethyl-phenyl)-oxazol-4-ylmethyl] -1H-

indol-5-yl}-propionic acid

In analogy to the procedure described in example 44, rac—3—(1H—indol—S—yl)-2-isopropdxy—
propionic acid methyl ester (preparation 8) was reacted with 4-chloromethyl-5-methyl-2-
(4-trifluoromethyl-phenyl)-oxazole to give réc-2~isopropoxy-3 {1-[5-methyl-2-(4-
trifluoromethyi- phenyl)-oxazol-4—yhnethyl] 1H-indol-5 -yl}-proplomc acid as colorless
solid. - :

MS: (M-H)" 485.4.

" propiopicacid

In analogy to the procedure described in examplé 44, rac-2-but-3-enyloxy-3-(1H-indol-5-
y1)-propionic acid methyl ester (preparation 9) was reacted with 4-chloromethyl-5-
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In anal ogy to the procedure described in exanple 44,
rac- 3- (1Hindol -5-yl)-2-i sopropoxy- propionic acid
nmethyl ester (preparation 8) was reacted with 12March2007
4-chl oronet hyl -2-(2 12 March 2007 WD 2004/ 024726
PCT/ EP2003/ 009819 - 82-
WRBOHE326 phenyl ) - 5- et hyl - oxazol e t o gi vePCI/EP2003/009819
rac- 2-i sopropoxy-3-{ 1-[2-(2-nethoxy-
phenyl) - 5- net hyl - oxazol - 48§Fnethyl] 1H i ndol -5-yl }-pro
| nlc ?gq as colorless solid. (MH'447.3. 5
yE-gxazole to give rac-2-but-3- -enyloxy-3- Il (5-methyl-2-o-tolyl-oxazol-4-
ylnnethyiBlH-lmcfoB—S@E -pebpioticacidhelight brobassidny| - oxazol - 4-yl et h
| I'-1Hi ndol - 5-yl }-2- i sopropoxy-Rrvionic acid In
Mgcr(M'H 8$*%d the procedure described in exanple 44,
rac-3- (I Hindol -5-yl)-2-isopropoxy- propionic add
nmet hyl ester (preparation 8) was reacted MAth
4-chl oronet hyl -2- (2-chloro- 10

phenyl ) - 5- et hyl - oxazo ive

rac-3-{1-[2-(2-chl oro- %%g%%F%-S net hyl - oxazol -4

yInEthyI] -1FL|ndoI 5- yI} 2- |sopropoxy-propionic acid

%-Blaf-3ran vlduy 3w -[2 dthoxyhlieni Vs -Hflethyld&ihzdd-4-yimethyl]-1H-

mdol«S-}%[-%ropmmc acid Exam lu a 56 15 _

rac- sopropoxy- 3-11-f5-met hyl - 2- (4-trifl uoromethyl -p

0 \

Inlaﬁﬂ%/éy %Qﬁz%cedﬁre\qeﬁ%{gidakxmgt 3%?%%-58 i L%Ioaﬁ Qgiﬁ-ﬁ}ld%l 5
yiupropiprigacil methy |eﬁ@répmm3noy9twes§@5ﬁeéwk§ chlgrogs Fbah?"@-acu d
méthdxipphergHisemethfirorpaledd gt tad)-biteiedyapg Bt [ M 2-tethoxy-

ph?%&:)t - F@Eig%)%y%{l ﬁrﬁ?@{aﬂ glllf ﬁdo]o xya% 81i0810n1c aald as light brown oil.

MS: =Ry kopr opoxy- 3-{ 1-[5-nethyl -2-(4 20 ,
trifluoronethyl-phenyl)-oxazol -4-yl nmethyl]-1Hindol -5-
yl }-propionic add as colorless solid. M
(MH)-485.4. Exanple 57 25 rac-2-But - 3-enyl oxy-3-f
1- (5-nmet hyl'-2-o-tol yl -gxazol -4-yl net hvl ) - 1H i ndol -
yll- proionic ad In agﬁﬁﬁgﬁﬁto t he procedure
descri bed in exanple 44,

ral f‘ﬁutzb'-p&ﬂoxg 390y b %Mﬂéo&ﬂéﬂ'ﬂ) @dxﬂéthé oxazoi-rl-vhnethvﬂ 1H-indal-

5-yl}-propionic acid

In analogy to the procedure described in example 44, rac-2-but-3-enyloxy-3-(1H~indol-5-
y1)-propionic-acid methyl ester (preparation 9) was reacted with 4-chloromethyl-2-(2-
éhloro-phenyl)-S-meﬂlﬁ—oxazole to'give racéz-but-3-enyloxy-3-{1-{2-(2-c}ﬂoro—phenyl)'-
S—methyi-oxa_zol-tl—ylmethyl]-1H~indol—5-yl}-propionic acid as light yellow solid.

MS: (M-H) 463.2.

1H-indol-5-yi}-p rogioﬁic acid

In analogy to the procedure described in example 44, rac-2-but-3-enyloxy-3-(1H-indol-5-
~ yl)-propionic acid methyl ester (preparation 9) was reacted with 4-chloromethyl-5-
methyl-2-(4-trifluoromethyl-phenyl)-oxazole to give rac-2-but-3-enyloxy-3-{1-[5-methyl- .
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20

%

yl)-propionic and nethyl ester (preparation 9) was

reacted with 4-chloronethyl-5 12 March 2007 WO

20041024726 PCT/ EP2003/ 009819 - 83- 12 March 2007

nmet hyl - 2-o-tol yl -oxazol e to give

rac- 2- but - 3- enyl oxy- 3-[ 1- (5- net hyl - 2- o-t ol yl - oxazol -
WORGWEA26 ) - 1H- i ndol - 5-yl ] - pr opi oni ¢ aci d FEI/EPRgIAI098T own

solid. Ms: (MH" 443.3. 5 Exanple 58

rac- 2- But - 3- enyl oxy-3-f -84~

XY= pheny t xazol -4-yl mef hyl.l-1H

2 t{*ﬁwg?mé%r’? S &rﬁ %%matbxqﬁlﬁ dabam gtg;oml ¢ 1t o Hight
velowsealglur e described in exanpl e 44,

rac- 2- but 3-enyl oxy-3-(1Hindol -5- yl)-propionic acid
MUY 48 er (preparation 9) was reacted with

4-chl oronet hyl -2-(2 10

nmet hox) - phenyl ) - 5- net hyl - oxazol e to give

rac- 2- but - 3- enyl oxy-3-{ 1-[2-(2-methoxy-

phenyl)-5-nethy|-oxazqhmﬁpugpethyl]-lkkindol-5-y1}-pro
pionic acid as light brown orl. M (MH" 459. 3.
Exanple 15 :

! Ax%§ - pzol-giyh=¢ rindolrfeylhy | -
24@&@%3&@4 ylnethyll-lkklndol 5-yl}-nrovionic aC|d In

anal ogy to the procedure described in exanple 44,

Ingx% To%égrgceﬁ ¥h&é%e§m(e%;g{&olac- -etﬁ/clx% ﬂiﬁ-ir%i—d
preparation o
5-yh)- Rfﬂwla%h%cle T (BFEPARHpthT) Gap et vyl osaiti-e

-hmth@]kyphanaeoxizobwi-) Bthglregthran gwéira{:-z-kﬁ[oiy—@22mthyf biptienyl)
1-2-phenyl- -4 thl—lH-dl--l d as light yell
P e Y B R A o
acid as |ight ye||OMISO|Id M5: (MH)'463.2. Exanple

.
M5?@’(1:-]--:[?-éiz’ﬁs'-':%-enyloxy-3-11-[5-méthy|-2-(4-trif|uoromethy
| - phenyl ) - oxazol -4-yl nethvl| 25

1H i ndol -5-yl}-pronionicacid In analogy to the
procedure described in exanple 44,

rac- 2- but - 3-enyl oxy-3-(1Hin(iol -5- yl)-propionicacid

- methyl ester (preparaquglgkzmas reacted with
4 chloroneth 5- _

Eg@@ﬁmauaut 3- enyloxy 3 {1 [5 nethyl 12»Nhrch 2007

In analogy to the procedure described in example 44, rac-2-ethoxy-3-(2-methyl-1H-indol-
5-yl)-propionic acid ethyl ester (preparation 5) was reacted with methanesulfonic acid 3-

- (5-methyl-2-phenyl-oxazol-4-yl)-propy! ester to give rac-2-ethoxy-3-{2-methyl-1-[3-(5-

methyl-2-phenyl-oxazol-4-yl)-propyl] -1 H-indol-5-yl}-propionic acid as orange viscous
oil. ‘ '

- MS: (M-H) 445.3.

1H-indol-5-yl}-propionic acid
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15

WD 2004/ 024726 PCT/ EP2003/ 009819 - 84-
2-(4-trifluoronethyl-phenyl)-oxazol -4-yl nethyl]-1Hi nd

ol -5-yl }-propionic acid as |light vyellow solid. ISMvarch2007

(MH- 497.3. 5 Exam 1pe61

rac- 2- Et hoxy- 3-12-net hyl -1 - (2- (5- net hyl - 2- phenyl - oxazo
w2426 et hyl | - 1H i ndol - 5-yl } - propi dni RETERA0F/ 449819

anal ogy to the procedure described in exanple 44,

rac- 2 ethoxy 3-(2- nethyl=8&++indol 5-yl) - propionic

H@? eSt o d(&gpr ea%{ e?cg_%&e 44, rac- 2—ethorx$-%% methV\f ltI-P—mdol-
5. y@Eprnpbhy hc@ emﬂengrllprcpaaamn 104h)§/ s redctey itk 4l protethig- 57 e
meﬂﬁpz 1 &5 %oﬂ: t'o e fa2-2-ethoxy-3- {4—meth yl-1-5-

it i yggeﬁgg:fa.% e fTTECART

udeW#ﬂﬂ33 3. 15 Exanple 62
Ethoxy 3-12-nmet hyl - 1-( 3- (5 met hyl - 2- ‘phenyl - oxazo
Mﬁ(MI')[/)I‘isﬁ’ropyll -l Hindol -5-yl - pronionic acid In
anal ogy to the procedure described in exanple 44,
rac-2- et hoxy- 3-(2-nethyl -1 Hindol- 5-yl)-propionic add
ethyl ester (preparation 5) was reacted with
met hanesul fonic add 3- 20
(5- met hyl - 2- phenyl - oxazol |)-propyl ester to give
rac 2-et hoxy- 3-{ 2- nEth§¥£PL§§-(
I orange vi scous: oi : (MH ' 445,
mq‘%gb@ﬁ%%gn 4 ac- 2 Et hoxy 3- f

In 058" U1 hepiobARie Qe ot e R MR e

5- yy)aﬁapxom@@ahﬂ(e@eﬂﬂ@an@w Eﬂz)d)@&/r@mewh Aglorqmethyhad ogy
(4-4sBpropR-pRERDES Hey ldﬁ&ﬁfelt@gﬁe rhd22- @ﬂ&@ﬁpj 8-{444-isopropyl-
phenyﬁ- -metthn oxXzoiJ’ %g'éllemef] Ilyrlnetixyl li-I- d&)ol-S-yl}-proplomc acid as light

yellow solid.
MS: (M-H) 459.3.

20

.25

methyl-1H-indol-5-vl}-propionic acid

In analogy to the procedure described in example 44, rac-2-ethoxy-3-(4-methyl- 1H-indol-
5-yl)-propionic acid ethyl ester [preparation 10 h)] was reacted with 4-chloromethyl-2-(4-

* fluoro-3-methyl-phenyl)-5-methyl-oxazole to give rac-2-ethoxy-3-{1-[2-(4-fluoro-3-

methyl-phenyl)-5-methyl-oxazol- 4—y]methyl] -4-methyl-1H-indol- 5-y1} propxomc acid as
yellow solid. -

| MS: (M-HY 449.8.
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15"
. methyl-oxazol-4- yhnethyl] -methyl-lH-mdol—S-yl} -2-ethoxy-propionic acid as yellow

20

5-yl)-propionic acid ethyl ester [preparati on 10 h)1
was reacted with 4-chl oronet hyl -
nmet hY1-2- (4-trifl uor omet hyl -PhenYl) oxazol e to i March 2007
rac- 2- et hoxy-3-{4-nethv¥l-1-[5 -
met hyl - 2- (4-trifluoromethyl - phenyl)-oxazol - 4-yl met hyl ]

WO aMYel - 5-yl }-propionic acid S5 as yelHCIEPHGHGERIY VE:
(MH" 485.3. Exanple 64 rac-2-Ethoxy-3-{
1- 12- (4-i sopr opy! - pheny! )-8§-net hy| - oxazol - 4- yl met hyl | -
4-met hyl -1 H 10 indol -5;yl}-propionic acid In anal ogy
to the procedure deschexaml e 44,

rat-ad1-12-€2-boko~ refiyh)-srdetivl-oxdabdl-it Yt QHtryl 1 St vibrhyl AIEDRIAEIE-1-2-
Q}Qac ter [ preparation 10 h)] was reacted with

' InSag%lo é)i(gfetgl é]%cr%)ic?xe g%faf% %%hgxyt—o gl gtﬁyl—lH—inddL

S-ﬁh@mphqm@mletm&dstenbpwpyhhm Yihtestayendredwithed-lbrokrethilt ol -
(2&11;({3-1; %DJSQ& %zﬁle a»sgldelr&tﬁ; 112- (y-ehibRWhe@ )i simelii:
ot il D RIS Rl s pgmmermelmg P ORISR e

rac-

.Mg:l(w}q?rz@iz4 yl met hy11-4- 20
- hyl -1 Hi ndol -5-yl 1-propi onic add In analogy to the

procedure described in exanple 44,
-rac- 2- et hoxy-3-(4-nethyl -1 Hindol - 5-yl)-propionic add
ethyl ester [preparation 10 h)] was reacted with
4- chl or onet hyl - 2- (4-
fluoro- 3- nethyl phenylxhén ¢yl - oxazole to give
[ :

x[:z ﬂﬁ@tﬁombﬁleﬁbpl oni ¢ add as 25ye| | ow sol i d I\/S
(MH"' 449.3. 12 March 2007 WD 2004/ 024726

InB@é%Q@%%f&%ﬁeéc%sm@@i’m 5&%1}51}:'4@ 262 k@6 (4|-methy1-1H-mdol—
51 pisgion < EoPHTER (pdsp r?ggbﬁﬁtvﬁwg %%r%ﬁﬁyﬁ?e gy

(3 5—d1methoxy—pheny1) S-methyl-oxazole to give rac-3-{1-[2-(3,5-dimethoxy-phenyl)-5-

solid.

MS: (M-H) 477.2.

rac-2-Bthoxy-3-

indol-5-yl}-propionic acid

- Inanalogy to the procedures described in examplés 36 a) and 36 b), rac-2-ethoxy-3-(1H-

25

indol-5-y1}-propionic acid ethyl ester [prepé.raﬁon 1] was reacted with 5-chloromethyl-4-
methyl-2-(4-trifluoromethyi-phenyl)-thiazole [PCT Int. Appl. (2001), WO 01/00603 Al]

to give rac-2-ethoxy-3-{1-[4-methyl-2-(4-triftuoromethyl-phenyl)-thiazol-5-ylmethyl]-
1H-indol-5-yl}-propionic acid ethyl ester, which was subsequently sapomﬁed to yield the

- - tifle compound as yellow solid.

MS: (M-H) 487.3.
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In anal ogy to the procedure described in exanple 44,
rac- 2- et hoxy-3-(4-nethyl -1 Hindol- 5 5-yl)-propionic
acid ethyl ester [preparation 10 h) ] was react dd Mptch 2007
4-chl oronethyl -2 fi (2-cbl oro-phenyl)-5-net hyl - oxazol e
to give rac-3-{ 1-[2-(2-chl oro-phenyl)-5-nethyl -
WEAWIHDA- y| met hyl ] - 4- met hyl - | H-i ndol - 5- yROTER20834488LY - pr
opi onic acid as ye||OMISO|Id Ms: (MH" 451.2. 10
Exanpl e 67 - 87
rac- 3- 114243, 5- Di et hoxy- phenyl ) - 5- net hyl - oxazol - 4-yl m
ethyl | -4-methyl -1 Hindol -5- vyi}-2-ethoxy-propionic
acid In anal ogy to the procedure described in exanple
44, rac- 2- et hoxy- 3- (4- Bk &) H i ndol - 5-yl)- propionic
aC|d ethyl ester [preparation 10 h) ] was reacted with
Bblbtoyphe Imeth:

ggétg:glnethoxy phenyl ) -5- et hyl - oxazole to give
{ 1-[2-(3, 5-di met hoxy- phenyl) - 5- '

_nmet hyl - oxazol - 4-yhnet hyl ] - 4-net hyl -1 H-i ndol - 5-y1} - 2- et
Inhiealygyo the paRedura dischites ineedrhgiey 36 8)0dnid 36 bYIE)-1-kdaly-34TH- 2.
indQ-5 Il@ ac@cﬁethyl este rc;%iratlon la 2)] was reacted with 4—cblorometh 1-2-

- Et fl
2r°$f°fcr1 ety -?r-ﬂo[&éwsfﬂ O;UE%?YE%%% pai.né
oxlaml-am’hh@@ﬂ H'buttheS }zii' detdgraslidedtethb eterj whidweaspl es 36
suﬁgeg@&ﬁ@y ﬁﬁorﬂﬂed t6 A8d e SlbQWodad 23 Eblorless solid.

- propionic ac et hyl ester [preparation 1]

a d hIoronethyI 4- 25
%%ﬁ-%?ﬂ(m$ap?%o?omt hyl - phenyl ) -thiazole [PCT Int.
Appl . (2001), WO 01/00603 Al] to give
rac-2-ethoxy43-{1-[4-nethyl-2-(4-trif|uoronethyl-pheny
| )-thiazol -5-yl methyl]- 1Hindol -5-yl}-propionic acid
et hyl ester, which was subse%uently saponified to
yleld the t|tIe conpo ye||OMISO|Id VE:

.EP ’ np _
i or o- phenyl) 5- net hyl - oxazol 4-y|nethyII-IFLind

ol -5-yli-2-ethoxy- acrylic acid .
In analogy to the procedure described in example 44, rac-2-ethoxy-3-(1H-indol-6-yl)- -

propionic acid ethyl ester (preparation 11) was reacted with 4-chloromethyl-2-(4-
isopropyl-phenyl)-5-methyl-oxazole to give rac-2-ethoxy-3-{1-{2-(4-isopropyl-phenyl)-5-
methyl-oxazol-4-ylmethyl]-1H-indol-6-yl}-propionic acid as light yellow viscous oil.

MS: (M-H) 445.4.

ethoxy-propionic acid

In analogy to the procedure described in example 44, rac-2-ethoxy-3-(1H-indol-6-y)-
propionic acid ethyl ester (preparation 11) was reacted with 4-chloromethyl-2-(3,5-
dimethoxy-phenyl)-5-methyl-oxazole to give rac-3-{1-[2-(3,5-dimethoxy-phenyl)-5-
methyl-oxazol-4- ylmethyl} 1H-1ndol 6-y1}-2 ethoxy propmmc acxd as ye]low solid.

MS: (M-H)" 463.3.
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5 1n analogy to the procedures described in exanples
36 a) and 36 b), (Z2)-2-ethoxy-3-(1H
i ndol -5-yl)-acrylic acid ethyl ester [preparatil@diarch 2007
a)] was reacted with 4-chl oronet hyl - 2-
(2-chl or o- phenyl ) - 5- net hyl - oxazole to give

W0 Z004/B4728 - [ 2- ( 2- chl or o- phenyl ) - 5- et hyl - PCT/EP2003/00981%
oxazol -4-ylmethyl]- 1Hindol -5-yl}-2-ethoxy-acrylic
add ethyl ester, which wa88subsequently saponified to
yield the title conmpound as colorless solid. 10 M
(MtH) t 437.2; (MtNa)t 459.2 Exanple 70
rac- 2- Et hoxy-3-{ 1-f
2- (4-isopropyl - phenyl ) - 5- net hyl - oxazol - 4-yl nmethyl | -1 H

- indol - 6- yI} uroui oni Cpaggletd I n analogy to the
procedure escrlbed i.n exanphe iﬂ_

mﬁBter (preparatlon 11) was react ed mnth
4- cbl or onet hyl - 2- (4-

Iniaﬁé?&gg@cpﬁﬂe pioaQIMl descBbddi Bty 1@mmtzeeth@cygu\m-mdol-e-yn-
P‘ﬁ%?rh{?“& Qﬁ)ﬁ Xsrer EP{‘%““‘L‘%%{I? asfﬁf&egg‘*}‘ 418‘% e)&‘r” 0 |on| c ~add

isoqpeopiyi-pfienyli Bidzelotogive éesaset xp-3-{Mk2- (%mnrrypy 14@9?
yirb¢BAB 1 H-IndoB6-yB-phdpionic acid as yellow viscous oil.

2-(3,5-D nethoxy phenyl) - 5- et hyl - oxazol - 4-yl met hy| |
MS:IM-HHd#1.2.6-yl | - 2- et hoxy-pjgpionic acid In analogy to

t he procedure described i n exanpl e 44,

rac- 2- et hoxy-3-(1Hindol -6-yl)- 25 propionic acid

ethyl ester (preparation 11) was reacted with

4- chl or onet hyl - 2- (3, 5-

di met hoxy- phenyl ) - 5- neFﬁ%F$%§azole to give

rac- 3- {1 [2-(3 5 |nethox% phenyl ) - 5-

et FRITS ORpEERs PERHRETEAies F2R swawfmfedzmérwa'ﬁvwarlop
mdr@&k: C acid as yeIIomrsoIrd M5: (MH)- 463.3. 12
Mar ch 2007 V\D2004/ 024726 PCT/ EP2003/ 009819 -gg- Exam
lp.a 72

—$¥éLQ§Eihoxy 3- {1 [2 (4-isopropyl - phenyll-tEﬁ%ﬁ%ﬂ 4-yl

15

th H- i ndol - 6-yl | -- dd |
CW@“%#%% ld““:lg descrl)/bed ?/rroe;(gnn'lplceaM 1%‘0'%(%]1%&09)/ to

Lagtege- 2- et hoxy- 3- (1FL|ndoI 6-yl) - ' 125.0 mg
Maize starch - 750mg

Talc , ' - 40mg
Magnesium stearate _ : ' 10mg

| Example B

Capsules comprising the following mgredlents can be manufactured ina

conventional manner:
- Ingredients | | ' o Per capsule
Compound of formulal | - - 25.0mg
- Lactose | o 1500 mg
Maize starch h S ' 200 mg

7_‘_Talc‘ , R ‘ ' 50mg



propi oni c add ethyl ester (preparation 11) was reacted
rgtgiééchloronethyl-z-(4- |sopropyl-phenyl)-th|qi%g_ch2007
rac- 2-et hoxy-3-{1-[ 2-(4-isopropyl - phenyl ) -t hi azol - 4-
6Ineth§I] -1H i ndol -6-yl }-propionic acid as yell ow
WORUEHAR%0i | . MS: (M H)- 447.2. 10 ExanplG@/EROFHNPEY s
conprising the follow ng | ngredients can be
manuf actured in a convent$dnal nanner: I ngredi ents
Per tablet Conpound of formula | 10.0 - 100.0 ny
Lactose 125.0 ng WMuaize starch 75.0 ng Talc 4.0 ny
Magnesi um stearate 1. Opgilé Exanpl e B Capsul es
conprising the foll owi Ag Irngredi ents can be

manuf actured in a..cohventi.onal nner; | ngr.edi ents

o R BB PG G tRah be et B
cofGOtigalmgannkhi ze starch 20.0 ng:- Talc 5.0 ng 12 March

2007 WD 2004/ 024726 PCT/ EP2003/009819 -89- Examlp e

" CmpoBihEérifbraflagol utions’ conprising the foll ow ngom

G%é&'redients can be manufactured in a conven&%g‘a
fher: Compound of forrmula | 3.0 ny Gel ating"1%89®.0

Sodigm carbonate _ to obtain a final pH of 7

Phenol : 4.7 mg
Water for injection solutions - ad 1.0 ml




Sodi um car bonate to obtain a final pH of 7 Phenol 4.7
mg Water for injection solutions ad 1.0 mM 5 12
March 2007 WD 2004/ 024726 PCT/ EP2003/ 009819 - ot March 2007
CLAIMS 1. Compounds of fornula RB R4 R6 1 R7T R6 N
g R ~cH2JTn-<. ° A (1) Rz 5 wherein R is aryl or

woemgeasyl ; R2 is hydrogen, al kyl or cydsaiEpzo9i0sR8 | s
aryl oxy, al kenyl oxy, al koxy or al koxy substituted with
one to three hal ogen ardﬁé: 10 R4 i s hydrogen,. al kyl
or cycloal kyl; wherein ne of Rs and R6 is 3 0 Ce
Cb 0 and the other is gen, al kyl or cydoal cyl
and, wherein the bond between the carbon atons Ca and
Cb-is a carbon carbon single or double bond; 15 R is
hydr ogen, al kyl or cydoal kyl; R8 is hydrogen, alkyl

1. OF CéniptRakd df¥drinula

wherein
R! is aryl or heteroaryl;

R*is hydrogen, alkyl or cycloalky};

10

15

R? is aryloxy, alkenyloxy, aikoicy or alkoxy substituted with one to three halogen

atoms;

Rt is hydrogen, alkyl or cycloalkyl;

wherein anyone of R’ and R®is

. -
>_(';a_"_Cb_
K ‘
and the other is hydrogen, alkyl or cycloalkyl and, wherein the bond between the
carbon atoms C* and C® is a catbon carbon single or double bond;
- R’ is hydrogen, alkyl or cycloalkyl;
R® is hydrogen, alkyl or cycloalkyl;
wherein anyone of A and Al is nitrogen and the other is oxygen or sulfur;

nisl,2or3;



wherei n anyone of A and A" is nitrogen and the other
is oxygen or sulfur; nisl,2or3; 12 March 2007 WO
2004/ 024726 PCT/ EP2003/ 009819 -91- and 12 March 2007
pharmaceutically acceptable salts and esters thereof.
2. Conpounds according to claim1l, wherein R3 is
wakRddiodeéor al koxy substituted with one tRCIVHPRE@E009819
hal ogen atons; R5 is OR3. 5 0 wherein the bond
betmeen'the carbon atons €&land Cb is a carbon carbon
singl.e, or dq%gge bond; R6 is hydrogen; R is
d’g?fmaceﬂ‘}c ageeptablesaltsgahestens theregfxy gen or sul fur:
and A" is nitrogen. 3. Conpounds accordi ng to anyone
2of ‘eoppaypdsiacerdiag towhim diwhelin i s t hi ophenyl or  phenyl
both optionally substituted with one to three
S ulmid ammmmma@an@kemwmlémlh%%m&%&som hal ogen,
al koxy, al kyl and al kyl substituted th ohe to three
halgggen atons. 4. Conpounds according to anyone of
claims 1 to 3, wherein R is thi.ophenyl, phenyl or
phenyl substituted with one to three substituents
i ndependent |y selectedofromi ‘fluoro, chloro, nethoxy,
et hoxy, propyl oxy, isopkopyl,oxy, nethyl, ethyl,
propyl, 20 isopropyl, t Cpa yT-, and
5 trifluoronethyl. 5. Cogpounds according to anyone of
claims 1 to 4, wherein R2 is hydrogen, methyl or

lerem e .
T PR 3 Db e
1 @Bmée‘ﬁﬁereln i s nmet hoxy, ethoxy,

R® is hydrogen;
R’ is hydrogen;

10 R’ is hydrogen;

A is oxygen or sulfur; and
Al is nitrogen.

3. Compounds according to anyone of claims 1 or 2, wherein R! is thiophenyl or
~ - phenyl both optionally substituted with one to three substituents independently
15 , selected from halogen, alkoxy, alkyl and alkyl substituted with one to three halogen -

atoms.

4. - Compounds according to anyone of claims 1 to 3, wherein R! is thiopheny, phenyl -
or phenyl substituted with one to three substituents independently selected from

| fluoro, chloro, methoxy, ethqu, propyloxy, iédpropyioxy, methyl, ethyl, propyl,

o2 isopropyl, tert.-butyl, and trifluoromethyl.

5. . - Compounds according to anyone of claims 1 to 4, wherein R?is hydrogen, methyl or -
ethyl. ‘ '

6. Compounds 'according to daim 5 'whérein Rz is methyl

C 7. Compounds accordmg to anyone of claims 1 to 6, wherem R%is methoxy, ethoxy,
25 , propyloxy, 1sopropy10xy, phenoxy or butenyloxy
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2%

25 propyl oxy, isopropyloxy, phenoxy or butenyl oxy. 12
March 2007 WD 2004/ 024726 PCT/ EP2003/ 009819 -92- 8.

Conpounds according to anyone of clains | to 7,12 March2007

wherein R3 is nmethoxy or ethoxy. 9. Conpounds
according to anyone of clains 1 to 8, wherein R4 is
WHyYHH6H®Es. 10. Conpounds accordi ng to anyRITeEPRf3/@bad s
1to 8 wherein R4 is nethyl. 11. Conpounds accordi ng
to anyone of clainms 1 to-99- vvherei n the bond between
the. 5 carbon atorrs Ca and “is ar.hon carbon
8.5i FgMBOBSH ACcorns ITHHpRAM alglmaéé%? hit thg ISIRRHRTE Oistboxy.
claims 1 to 11, wherein R6 is hydrogen. 13. Conpounds
9.ac Comgpurgls ac@ordnygamalymﬁe of Haimsg td 8, whetkih RYigdogan. R7 i s
hydrogen. 14. Conpounds accordi ng to anyone of clains

10l (RmpdundhR6Qd t&dnyoe dfﬁlukﬁé It to 8, Were

according to anyone of claims 1 to 14, wherein R8 is

h n
11, y@oﬁlggl%lds ;Qirkgig S;RI?e o?%%m%‘i?(? {djhrﬁ%eﬁl%f% @Qe%%egxh g
acwbmﬁ@l&@aaﬁyonecgborma&omnaleb@dw wherein Ais
oxygen or sulfur and A is nitrogen. 18. Conpounds
122C Qom@buigls bo@ingitdrankdre ofblsiAL 1 B0 i, Wherein RO Rydrdn.
Compounds according to anyone of clainms 1 to 18,

13\(’)\’}1 %%Fxggurﬂls Lc%(t)rcl)imf é&égﬁrg Cotf g%ﬂ? ? ?)Jr]nsz?w?é‘r%.ﬂ ?dis ﬂgdrfyo%; a ln yone
1H
14—T n %%p&gura; ?CC%T%I% %&’9&%}? g ¥Cb1 : gin R4ls ¥ne{£elt yIl-

(S)-2-Ethoxy-3-{

151 - Fzmp@mdeeqq@)i{ngicpmﬁw of clgmd tchifh, wherein 8f is hydyogemt hy! |
-1Hindol - 5-yl}-propionic acid; 20

16( Sho&pﬁida@mrah@lo Aok Byihns 2*«(144 Whérbih RO @By | - pheny
| ) -oxazol -4-yl methyl']-1H indol-5-yl}-propionic acid;

17y “bpilphungs pooonding tosayope ot hims Lo 1 phivein s apeep or gt

1 2ad-fliteitPges. v}  2- et hoxy- propi oni ¢ aci d:
(S)-2-Ethoxy-3-t 1--

1 ZCblﬁptﬁllndﬁ)icﬁeramlg‘m&lgih 1piwhaiein)A B orgedy| - oxazol - 4-yl net h

yl] 25 1H i ndol - 5-711- propi onic acid; 12 March 2007
19. Compounds according to anyone of claims 1 to 18, wherein nis 1.

20. Compounds according to anyone of claims 1 to 19 selected from

(8)-3-{1- [2—(2—Chloro phenyl) 5- methyl-oxazol—4 ylmethyl] -1H-indol-5-y1}-2- |
ethoxy—propmmc acid; : .

{(S)-2-Ethoxy-3-{1- [2 (2-methoxy-phenyl)-5- methyl—oxazol-4—yhnethyl] IH-mdol-
5-yl}-propionic acid; :

(S)-2-Ethoxy-3-{1-{s-methyi-z-(4-jt_riﬂuoramethy1-phenyl)-oxazol-z;-ymeﬂlyl]-1H-_
indol-5-yl}-propionic acid; : ' :

(8)-3+{1-[2-(3,5-Dimethoxy-phenyl)-5- methyl—oxazol—4—yhnethyl] 1H-indol5-}-
- 2~ethoxy propionic acid;

()-2-Ethoxy-3-{1-[2- (4-ﬂuoro-3-meﬂ1yl—phenyi) 5-meﬂ1y1—oxazol-4-ylmethy1]-
,1H~md01 5-y1} proplomc acid; :
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WD 2004/ 024726 PCTI EP2003/ 009819 - 93-

rac-2- Et hoxy-3-{3-nethyl -1 -[5-nethyl -2-(4-trifl uoronet

hyl - pheny! ) - oxazol - 4- 12 March 2007
yl met hyl ] - 1Hi ndol - 5-yl } - propioni c acid; rac-3-{

1-[ 2-(2-Chl or o- phenyl ) - 5- net hyl - oxazol - 4-yl met hyl ] - 3-m

WeRMNP247261 | ndol - 5- yl }- 2- et hoxy- pr opi oni cPCIH#20085009819

rac- 2- Et hoxy-3-{1-[ 2- (4-fl uoro- 3- net hyl - phenyl )-5-neth
yl -oxazol 4-yl met hyl]-3--93-

rreth Hin pr.o acid; rac 1-

5- FETHPow-2 f34mftg¥111r% 6?58}1‘2312 Fﬂﬂﬁﬂwﬂaﬂ?hwﬁ)-oéaml-‘l-[

- oyhlzedtyl 4iHpralpl fyl)-propibnikladids dol -

yl }- 2- propoxy- propi oni ¢ aci d; rac 2- 1 sopropoxy- 3-{

. 1 [1'5: wpthyb dﬂ&@h@@bu@ﬂgﬂ&hﬁ&h - Mehy | -3 neRFE Ol -irfttold-me

}]f "ﬂlﬂj’é@l’ nc%gll -5-yl }-propi oni c add;

oxy 3-{
y &%r%'ﬁrﬁ]f%'lﬁkﬁﬁ -fﬂﬁérfoiﬁ?r?lg SRR RS T
r aauethyEtandpl-3-y1}-piepionic acid;

[ 2- (4-i sopropyl - phenyl ) -5- et hyl - oxazol - 4-yl net hyl ]
- 4ma {1y[l5-Méthid 2@ elifhbromethyPplRpyPottolatdmethfl] - 2H-inddl-5-

?}g%%lgp ?%%F%%P‘Eg (10 claim 20, wherein the conpound

'§P'}fa%5201é DS el eagol L TeL A el

pr éPenddliSepli-pbpianicaidoound accordi ng to anyone of
clains 1 to 21  conprising one of the follow ng
r em@m&&@m}s% BBchiR-29 - val ey ghagy-okablrg t 0

fo%‘p '?rﬁﬁﬁol }gﬁ'ﬁ%lm%mﬁdﬁ |n t he presence of a

accor ormu 12 March 2007 WO
209a%320]:2ﬂ4lgx%65 F Eggrgg}é-% e911y6' %-methyl oxazol-4-ylmethyl]-4-methyl-
1H-indol-5 -yl}—proplon_lc acid.

-21. A compound according to claim 20, wherein the compound is (S)-3-{1-[2-(2-

chloro-phenyl)- 5-methyl—oxazol— -ylmethyl} -1H-indo}-5-y1}-2-ethoxy-propionic

20

acid.

22. A process for the preparation of a compound according to anyone of claims 1 to 21

%

comprising one of the following reactions

. a) reaction of a2 compound according to formula

")

in the presence of a compound according to formula



RL At J X% ~(CH2)" z R (3) wherein anyone of R5
and R6 is ROR3 Cb O and the other. is hydrogen,

al kyl or cycloal kyl and, wherein the bond betwebhMagg 2007
5 carbon atonms Ca and Cb is a carbon carbon single or
doubl e bond; Xis hal ogen or CH;, SCS; R is alkyl, aryl

WBRWHPATryl: R to R4, R7, Rs, A A~ and®GI/ERRG83/af9 ned

as in claim1l; b) hydrogenation of a compound
according to fornula R8-R4-RR7 R6 \ Al R ~CH2n ~ /
(1k) R 2 10 wherein anyone of R5 and R6 is OR3 '
Ca--Cn 0 12 March 2007 WO 20045324726

PCT/ EP2003/ 009819 -95- and t her i s hydrogen,
al kyl or cycloal kyl; and whergin\,t he bond between the
. < ,Q(A
(CHy), Lo

(3)
wherein anyone of R®and R®is

RO Ffa
Ci >

0

and the other is hydrogen, alkyl or cycloalkyl and, wherein the bond between the

5 carbon atoms C* and C is a carbon carbon single or double bond; X is halogen or
‘CH;3503; R is alkyl, aryl or aralkyl; R' to R%, B, R%, A, A’ and n are defined asin
claim 1;
b) hydrogenation of a compound according to formula
R . |
(k) ;
10 wheréin anyone of R°and R®js
RS

0 l
. }'_Ca:c;!’_
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carbon atons Ca and Cb is a carbon carbon doubl e bond;
R to R4, R/, Rs, A A and n are defined as |n clalm

1. 23. Conpounds according to anyone of cl ai ms 12 Mgrehy2007

for use as therapeutically active 5 substance. 24.
wé&aenEls according to anyone of clainms Jdedsp %ﬁmﬁﬁ@
the preparation of nedicanents for the propﬁ axl s
and/ or .therapy of diseasegswhich are nodul ated by
PPARa and/ or PPARy agonists. 25. A pharnmaceutica
conpamdﬂmoﬂmcmhph@gmmgﬂ&rqﬁhﬂh&mﬂdhﬁa&ﬁ@ﬁﬂﬂﬁmB@w&hﬂﬁ
anyo <] ai a r cad Ly,:
i ner ?ﬁ%%r%%?xgg ¢ %gﬁa%ﬂﬁ?%a%%ﬁ%gg it ca 3 Ral@(’el':‘o‘ktéilj‘t'|ﬁ‘(ic)1r!1t %f
cIalﬁm§%mﬁdﬁ%ﬁéﬁﬂﬂéhw715|ng a therapeutlcally
effective anbunt of a lipase inhibitor. 27. The
2ph@ompoentsiacaldist pOShd dfelinBd e hbghe bortherpdutitaBPactive
mhg&gkﬂ the lipase inhibitor is orlistat. 15 28. The
use of a “conpound according to anyone of clains 1 to
21 for the preparation of . nedicaments for the
24 ¢ £8PRavRds awaydgrrg D ARYERR A% slxims 149 21dpxibaRisRarelian@h ar e
no dieﬂﬁirﬁddlts foythPRdRaylaidhdiér tl?é?ﬁ;]l:?}bf ?ﬁ@ﬁb@ ﬁrfﬁh ard g)fdﬂav\ﬁqed by
to anyone of claims | to en
?ﬂ?@ﬁgﬁgﬁﬁ%ﬂ to a process of claim?22. 12
I\/ar c h 2007 WD 2004/ 024726 PCT/ EP2003/ 009819 -96- 30.
25Thé pharnaofutiaal cempsitiog ceageisinga cgnoondinyorvedante vathan e 1
to -' - f di canent for the
trg%%w%ﬁ%&gﬁégﬁQﬂmﬁg&ﬁE@g§$%%% dlseases whi ch are
ted by. PPARa an /or PPARy agonists_in
feﬁwwsutr%l caBesition OBsRn g frtherAOmPRngY “thFaBF“UFaﬂb ase
In&ﬁumk@ﬁmuﬂxﬁihpﬁhﬁhﬁ&@ according to claim 30,
wherein the |ipase inhibitor is orlistat. 32. The use
ac
" .‘2?@3”??‘2@1%%2%&% AEDAESD i 8 e oo
melPHEWE, el evated bl ood pressure i ncreased |ipid
and chol est er ol | evel s, atherosclerotic diseases or
28meTlahst ofn compnui’tcbﬁmrding to anyone of claims 1 to 21 for the preparation of

- medicaments for the treatment and/or prophylaxis of diseases which are modulated
by PPARc and/or PPAR‘V agonists.

29. A compound accordmg to anyone of clalms 1to2l, when manufactured according
to a process of clalm 22. ‘
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10 33. The use and/or the nethod of claim 32, wherein
the disease is non-insulin dependent diabetes
mel litus. 34. The invention as herei nbefore desi@lYpish 2007

WO 2004/024726 PCT/EP2003/009819
-96-
30. The use of a compound according to anyone of claims 1 to 21 in the manufacture of
a medicament for the treatment and/or prophylaxis of diseases which are modulated

‘by PPARc and/or PPARY agonists in a patient who is also receiving treatment with a
lipase inhibitor.

31. The use according to claim 30, wherein the ]ipaée inhibitor is orlistat,

32. The use according to anyone of claims 23 to 31, wherein the
disease is diabetes, non-insulin dependent diabetes mellitus, elevatéd blood pressure,
increased lipid and cholesterol levels, atherosclerotic diseases or metabolic

syndrome,

33. The use and/or the method of claim 32, wherein the disease is non-insulin

dependent diabetes mellitus.

34. The invention as hereinbefore described.

ok




