Conmpounds whi ch potentiate gl utamate receptor and uses thereof in medicine
This invention relates to novel conpounds which potentiate the glutanate
recept or .woheogioigenti on al so relates to the use of the geriprasosoess7i n
treating di seases and conditions nedi ated by potentiation of the glutamte
receptor, conpositions containing the defivatives and processes for their
preparation. Jutamate receptors, which nediate the ngjority of fast
excitatory neurotransm ssion in the manmal i an central nervous system (CNS),
are activated by the excitatory amno acid, L-glutanmate (for review see

Vat Ki s J Gupdst i $8eaLtvh@r@aer B tNdoRP e efvrehd Whboub! £ndeahacrBssds Sci 11
25-33). G utamate receptors can be divided into two distinct famlies. The
G protein or second nessenger-1linked "netabotropic" glutamate receptor
famly which can be subdivided into three groups (Goup I, nmdui and nd u5;
Goup I, mMdu2 and ndu3; Goup Ill, ndu4, nm3dud, m3du7, nmdud) based on
sequence honol ogy and intracellul ar transducti on nechanisns (for review see
Conn PJ and PilhapddRerftifemtioArnncdRevrnet avitmooi! iidglyt ddrivd@ives2@5h@R7inulaThe
"ionotropic" glutamate receptor famly, which directly couple to

li gand-gated cation channels, cansbe sulgf vided into at |east three

subt ypes based on depol ari zi ng adty i by s,el ective agonists,

N- net hyl - Daspartate (NVDA), a-am ng xy* d- met hyl i soxazol e”- propioni c
acid (AMPA) and kainic acid (ka2 ew see Dingledine R Borges K
Bow e, Traynelis S (1999) 51: ). 8 _ANPA recéptors (AVPAR) exist as
het erot etramers consi sting of cpnbi Rfour different protein
subunits (GuRl -4) (for rRGLLa/ B and Muller C (1995) 34:
123-139.). Receptor subunit d i ncreased further as each subunit
can undergo alternative splici TRJ ofRa 38 amino acid sequence in the
extracel lular region just before the fourth menbrane spanni ng domain M.
Such editi ng esults.i ' L.eceptor isofornms which
differ |naE ket ﬁrréacglrllt aﬁﬂ accrré }‘ éﬁ%t%%degﬂegp@re %elolf%eé%)l‘mr B, Kei nanen K,
Verdoon TA, Wsden W Burnashev N, Herb A, Kohler M Takagi T, Sakmann B,
Seeburg PH ( 1890)hySeogemces Q4&lkyl580- 1585) . Additi onal Iy,
post-transcriptional editing of A uR2 nRNA changes a neutral glutamne to a

positively chatged Réhﬁi LR oM otHeR aftOfel¥Bled Tom Bse 5389 6RsRAg 0f
edited in this wa

R co | ni edi fed G uR2 subunit exh| bit | ow
cal ci um per neabi | E(W?m(gﬁﬁrr(?’ia?(‘: %ﬁ@%{fcw a%@%urg PH, Sakmann B (1992)

Neuron 8: 189-198). There is a suggestlon however, that the number of
AMPAR wi t h hi waﬁ&Réin.ﬂafpa&idﬁﬂal&iokﬂ éagh ioﬂleehm/sateekédiﬁfomdrdgb@ consisting of

di sease-associ ate ondi t 0 ends in

Neur osci 23: 365- %ﬁl &ﬁ)ﬂ’A §'alt]0| oxﬁ rrg%p?l\;(s)aﬁ g&d%aplg Tent My2+

bl ock of NVDA recé’pb@ﬂ_@%ﬁ@haﬂmﬂiﬂww&dsﬁl@b fivDoa GrecdiXyr  activation, an
integral stage i nc%}f'o—tﬂ?-‘d%lﬂﬂ&&no;

=g

RS, R7, R® and R’ independently from each other are selected from the group
consisting of hydrogen, C;.7-alkyl, Cs.7-cycloalkyl, halogen, ‘
Cyr-alkoxy-Cy.7-alkyl, C,7-alkenyl, Cy 7-alkinyl, fluoro-C; ;-alkyl,
fluoro-C; 7-alkoxy, cyano-C;.7-alkyl and cyano;

15 and one of R®, R7, R® and R’ is

12
(CHp), _—="R

wherein

X is selected from the group consisting of S, O, NR'®, (CH,)sNR™CO and
(CH,)pCONR®,



Long Term Potentiation (Bliss TVP, Collingridge G. (1993) Nature 361:
31-9). Long Term Potentiation is a physiological neasure of increased
synapti c wonesgti7iol | owi ng a repetitive stimulus or actcviEPgossusshl as
occurs during learning. Direct activation of glutamate receptors by

agoni sts, in conditions where glutanmate-2eceptor function is reduced,
increases the risk of excitotoxicity and additional neuronal damage. AMPAR
positive al | osk eisiselegisd fom degroun envsisting oflordragan, Cat-elkvh &s rerdpalbyl,

directly. However ,ﬂ%@@lgw,i@a{:@q&@iﬂgwp&%@l Mfdlk%y—ﬂﬁylpr esent AMPAR
Al

nodul at ors increase receptor activity. Thus, A receptor nodul ators only

enhance synaptisg. function en glutanmate is released and is.able to bind at
post synaptic 1%&8@?%?‘5 gpfr’e\l@? gé]rﬁfcﬂ?ﬁ’dgn%\ﬂ?@W“ﬁgﬁ §%7“ ositive

al | osteric nodul atthrsoltayalitytend €hewtkokp- G, hallegse |igand affinity for the
receptor (Arai A, Guidotti A, Costa E, Lynch G (1996) Neuroreport. 7: 221

1-5.); reduce g it i . o eactivation
(Arai Agc, Kes s]EIE e%%%e%%gfgﬁgﬁ‘%g}‘t‘éﬁ%‘hn%%“?ggB@fﬂgé&’ ggﬁ?'g%%mgnd facilitate
the induction of LGP-#ee-Cw-dkilio (Arai A Quidotti A Costa E, Lynch G
(1996) 7: 221 1-5.) and in vivo (Staubli U, Perez Y, Xu F, Rogers G Ingvar

M Stone- El angdqr gad RYnedetiter WiOrhk cBRiea abkth thé)crélatbtdhe@io fokhld8-1 1162) .
Such conpounds al sQ enhﬁgﬁ(?lzﬁthe | ear ni ng and perfornmance of various

cogni tive tasks in-¥%dé *&Kovic |, Thonpson DM Bertolino M Uzunov D,
DiBella M Costa E, CGuidotti A (1995) JPET 272: 300-309, Lebrun C, Pilliere
E, Lestage P (Z000)kylEuw hateRmaylpacol 401 : 205-212), sub-hunan prinmate
(Thonmpson DM Cuidotti A DiBella M Costa E (1995) Proc Natl Acad Sci 92:

7667-7641) and,mef 1(JH9%a 9. M 4 | nge J vV

Kessler M Rogers féA,rQ%che(hr Oﬁg,’ E@%gh&%ﬁ%@%}zﬁxp% %@u%f%ﬁ%@g?d&g)
It is envisaged tHat f®énmpounds that nodul ate gl utamate receptor function
may be useful in treating the follow ng conditions and di seases: psychosis

and psychoti ¢ Whaobedefsurdd thet sudhhherRie BF 2Rl eNire usefals2iidinbaalatote and
di sorder, eni form di seases, br,e chgsi's, child onset

.schi zophr. reactive
Scht zopht dRT SBRHE R PR R e PP SERRES R0 4 or
schi zotypal personality disorders, acute psychosis, alcohol psychosis,
drug-i nduced p¥yctissnsPrdifiratomActiedted Reqeptara (PRARS) aod meinbegrsad theenurkaar a) |

mani ¢ dg pgf‘o%ﬁio%‘é rP&é&*}Qgﬂ»&fa .*ITHE !Pﬁﬁk% 9@@&%&9@&%&%& St Pt G0 C
psychosyndrone, paranoi & and délusjonal di sorders, puerper psychosi's, and
psychosi s 1agdlateissneexprissieniad codogbmeliile metalipkepabwasu Ehreg subypdsdiarier ' s
di seats_e) ; bfce@g 'Elltes_k'ri‘{ﬁ@d !wmzial a"ré'PPAR%c,SPEAR& ta@sotl&wr{@t@miﬁ)l mm?ﬁtpp@ks is
cognitive functions inc attention, arientation, “nenory (i.e, nmenory
di sor der s, UbigREYs ,eanﬁ??é?}éﬁg]ﬁ%b‘rEfé %m’aﬂﬁ‘t‘}a%ﬂ?%?E%H} @Fé‘&eﬁ’r%ﬁB‘Wa‘F%ai rment)
and | anguagaftuTihéreare at ddaet twdahajor BYfag f PPYRY. FRYaR 1 ieatprasedinr@sdtl t  of
st roke20 AIt%sgeisrraerci&1 ?i sease Al g?%géﬁrﬂ Sg%n(gnt.ie? or ot h(g.r errenﬁi a
stat es 2 ad AT kTG IHET Relora Aabtiod R FreSeriEln S bide
cogni ti ve TechRARs madilatrs dakiyrdf phyoological responses including regulation of

glucose~ and lipid- homeostasis and metabolism, energy balance, cell differentiation,

inflammation and cardiovascular events.

Approximately half of all patients with coronary artery disease have low

25  concentrations of plasma HDL cholesterol. The atheroprotective function of HDL was
first highlighted almost 25 years ago and stimulated exploration of the genetic and
environmental factors that influence HDL levels. The protective function of HDL comes
from its role in a process termed reverse cholesterol transport. HDL mediates the
removal of cholesterol from cells in peripheral tissues including those in the

30 atherosclerotic lesions of the arterial wall. HDL then delivers its cholesterol to the liver
and sterol-metabolizing organs for conversion to bile and elimination. Data from the
Framingham study showed that HDL-C levels are predictive of coronary artery disease



depression (pseudodenentia states) trauma, aging, stroke,

neur odegener ati on, drugi nduced states, neurotoxic agents), mld cognitive
i mpai r menwo 2a@#18ekat ed cognitive inpairment, autism relpara8908sti ve

i npai rnment, Down's syndrone, cognitive deficit related to psychosis,

post - el ect roconvul sive treatnent rel ated3cognitive di sorders; anxiety

di sorders (including generalised anxiety disorder, social anxiety disorder,
agi tation, rlm%¢mﬁde ctfdiDlof lerebst Tbﬁ@ﬁltlnwttdfmgemmmdﬁpl}gWWtamngat ients,

pani ¢ di Soxdeficardd ﬂb&?&&ﬁ!ﬁwﬁ&%’é'ﬁbﬂf{: Qflégrtﬂﬁ{%s pfe@ BRSAdnge
di seases ( zhei mer' s di sease myot rop ter sclerosis, notor

neur one dli%%gg%ﬁ &F@Ftai%‘tab‘f‘lc’ifﬁ%ed}fa@?a% Cs’lﬁéHrrﬁ% W%Vﬁ%bﬁt@a‘ﬁi%&%@

(i ncl udi ngnish irefaridw fotagen®isoHowde dreihle Subsighton sideletctsllimattht tHeyapeutic
i ncl udi Eg sOI ovglhax éncr eam%ﬂ disability in purposeful novenent, trenors,
br adyki heH4S Ty SIS RLP4M pderat e and severe), akinesia, rigidity,
di st urbance of baI ance and co-ordi nation, and a disturbance of posture),
denmenti a i n Paksmagpes H%lpEdbadé mlH@nnEhilgrwsq:dntyplﬂatdna’a@tlopat&n(ds indhs S are

neur ol ept '&rema%&%@ OB@gekaﬁwgﬁiegﬁpx@%&uBa z%fml%ahaﬁs hfRUbAgEAaneT at | on

fol l owi ng strok cardjac arr rmna ass, traumatic brain injury,
spi nal cor@nF?ﬂWnéP kipeprpteias. Thaprenad sy df ietel dhglegtesdas24) megdhisdd%mm t i pl e

scl Ier gs i's bcﬁﬁlﬂe’u% e LrPdM9% id Abekal Tl‘ﬁecﬂeﬂj’e@ﬁifesx)ates qf?pmm § Eg@ %ﬁg!/cﬂf&ré o

uni pol 47 CERPSk TRERLH FEL B TREG: Faneosid) B o st LHE B th or
wi t hout psyedotase if ehidiresatieatd dtilgitc ccbletacbltglmse leedlaindiiodd & dee@tisetes,

P o2 R 8Pl fia B BB B oo SURE 15 0 DGR B8Rl THPT AARL)

post partum ONSEL i sor
depr essi onT2B) at A ealied epy-inpwipciependentidisbetes inghitu Ddl&]db end afflectd$G00 der s

resul ting oﬁoro@an alag@ﬁ@ﬁﬁken&qqlda@élo NiuhiAR. nnnr:iw%@ étf@g&s bfmted to,

rryocardl al nfarction, diabetes, scarri age or ab O ost traumatl C

stress éyrldiﬂls ans,¢qniinuie b PERiuce insulif- dépveeier the taeget p%ﬁanﬂ ipgufin action,
hyperact i Vrhﬁfyﬂydhﬁwléjﬁ{rer Ahdudipoleltisad, dhiency I@Emﬁidl@mstkﬁée&mm@hand ot her

d h d, ot he

cooaine) oY CUPULRS TRERRAT hyRbec! 2%%15‘%&%3?@% IR Re il o
nyocl onus;lespastingilinywhizhediimytelystermhes islkxaratagd phdisest, |dmua to a;dﬂustic&zep
di sorders., |y, addik Fg&reit}c 1hﬁllﬁn%ﬂoaﬁgﬁg %ﬁ%&y CANRAURAS LAk Jeqyl at e

gl utamat e receptor unct % t7eating Non-1npaired subj ects
for enﬁ&ndnﬁgb@mmdm@@sswats witbmyultiplesormbliditing i dudiag insylis reststanesnor y

encodi ng. Mérihaugidh iﬁ&v&%ﬁ RNl BhAReNEh aﬁ&{mﬁﬁﬁgao{giﬁﬁerw&ehb ate the
gl utamat e receptor. Accord |ng to a first aspect, the invention provides a

comound of amle (L) RSLIRCEULL Collusceepleble oL ol ol e or
am no, norlo@lgldalskiearekaeiso andliveight bad. kidwasrer) 6ompithcarsh F8modbiacd) aff&ﬂs be
the same qg.ditle r})?ggtréssest & eMALOIERe inl Q98 %apSite cise%ilc{(e)ﬂ:i’es becomes necessary
25 with e.g. lipid-modulating agents such as statins and fibrates for dyslipidemia and
hypoglycemic drugs, e.g. sulfonylureas or metformin for insulin resistance. A promising
new class of drugs has recently been introduced that resensitizes patients to their own
insulin (insulin sensitizers), thereby restoring blood glucose and triglyceride levels to
normal, and in many cases, obviating or reducing the requirement for exogenous insulin.
30 Pioglitazone (Actos™) and rosiglitazone (Avandia™) belong to the thiazolidinedione
(TZD) class of PPARy-agonists and were the first in their class to be approved for
NIDDM in several countries. These compounds, however, suffer from side effects,
including rare but severe liver toxicity (as seen with troglitazone). They also increase
body weight in patients. Therefore, new, more efficacious drugs with greater safety and
35 lower side effects are urgently needed. Recent studies provide evidence that agonism of

PPARS would result in compounds with enhanced therapeutic potential, i. e. such



hal oCl- 6al kyl, C-“al koxy, hal oC*al koxy, cyano, am no, nonoCl-4al kyl am no or
di G i-4al kyl am no; each R4, which may be the sane or different, is C
al ky!, halogess/01€i746al kyl , hal oCl- 6al kyl, Ci1-4al koxy, hacoEb2ebalobszry,
cyano, nitro, am no, nonoCl-4al kyl am no or di Cl-4alkylamno; pis 0, 1 or
2, nis 1lor 2; R5 and R6, which may bé-the sane or different, are
hydrogen, hal ogen, Cl-6alkyl, haloCl-6alkyl, or diCl-4alkylam no; and Het
i s thi enylcomppundsshoulsiiniprions hellipidprafibaiithyd suppyeretfeatyon HDH-Gazising| |
EYLth()'t ylt ggﬁiﬁafégn%lcurﬂ#% ﬁl?%{twentstalﬂ'd@ﬁiﬂl édéhﬁgnai 6§I’anéel eg%ﬁg oﬂho‘é‘f‘rﬁn'a{iﬂg@lﬁbsf ?e

u itu i [
consi st i ndnﬁﬁ%dfv%%ﬁéwﬂ ef@l &%AC%{&%&S% oen’d Gﬁhllc%o&ﬂce%ll kyl, cyano,
nitro, amdh:@ervmmelsoékaggewﬁmmraﬁld irdtiepdndbat RyARmmaixatMeffécebﬁmsahﬁr s to
an al ky!i m%r oup t@@v: na%dftr om oPe t1 f our ar bo ), at oS (b ctfor ns,
such as JyFatd) PRGOS WelSHon emﬁe Y108 ggﬁfﬁl(%/'“als Egée ** and
tert-butylal I‘Bmi Cﬂmmﬁﬂ(mlz”lfallﬁ@% l(rédﬂhﬂ%ms eelanivaPRYRS gganigs haWPABSf r om one
to six car opyl ,
. gﬂlsﬁtv%?addéﬂ“ox?ap bPAﬁ&r%{ﬂu& Fn%% £H%yw %%%}P%&%eﬁ?ﬁ effi€ X«'ﬂtho%

i sopropyl, utyI I SO neopentyl,
sec- pent ylthe pidgrefesss such%;!%wg t&aé?%eﬁ’éWﬂtPIPPM aﬁ@&ws Unl ess ot herwi se
i ndi cated, any aI kyl group may be straight or branched and is of 1 to 6

car an at OrTBhl'Ehd:(ﬂbval&oinﬁdﬁnﬂs f tht pk@ert i6ANBORA catRfBhe ddiBpdBIdknbahen refers
to uor o, ,cnli.aro

G - 6al 1 bF e e yiad ey a%%e?ﬁ%ber?@%ﬂa%tﬁrﬁl‘%ﬁgorrf@éfty@@%ﬁ%and

hal ogen. BEdf emubthneusly ayndonmseﬂiaeﬂlﬂm end Wlthmm}h;ﬂprowd fHanonorkeddtiel or
trifluor Oﬁ&rg éru@{'q‘h&t}?oée, éﬁgs ?‘g)to%l;lm co%blﬁgltﬁ%eéyl dYSIl dEhnic :irﬁibﬁift rai ght or

branched ocarbon %rou con ning one or nore ‘cafbon-carbon doubl e
bonds and mgefchtﬁm PPAROGnd AR axtivafion With assfiectioarRiARy. i ndi cated, a

Scanpl EE”X"%‘”%%"“’Bﬂ?%ﬁg‘*ﬁﬁ?ﬁaﬂ“’Sé%’@fsﬁsyeg%‘ér AT g 2
hexenyl5 \Brafe) ang plapma ghcpss; lgﬂl}m arerwéufeéir(mm%lﬁd@ t HPRﬁ&%ﬁ&‘ﬂé@n* efers
to an am rsaclgt@upo@msha;t alsceldwlayLBLG&oléakﬂ@y |de@fe§ldé[b10(ﬁi§ﬁhssaﬁem hyl am no,
ethylamn no_or q e term g} . 4§III’<_§I go refers
Co an-an 5o BleGtet mERpErBor SHeRsARRaR B e le B soutpoutid oy b

di et hyl amisaful G trmtlhg(irftlahyhamMSea’s’éseuﬁeasrrhemhehosd mtbhnimils, oatthdtlskadd gr oup
wherein G I P ed
herein refpests]igglé% nct E&%ﬁﬁlgggdeﬁﬁqcé@(%ﬁ%&ﬁ&&el n é%h fi ngdgsgﬁ‘sé ofi nei(‘ill%

her ei n.20 Emm@@gssgql bEEPABﬁkﬁﬁl@yﬁzﬁ WOPLS a@élﬂ?@ﬁ&&%ﬁﬁbf(@ﬁgomsﬁo&lﬂ’ aysr opoxy and
but oxy. ExapeliebtotavEin CRAKRXY ik QIREc bHehtisiRonipar&idditht &mpounds already

known in the art.

The compounds of the present invention further exhibit improved

pharmacological properties compared to known compounds.

25 Unless otherwise indicated the following definitions are set forth to illustrate and

define the meaning and scope of the various terms used to describe the invention herein.

The term “alkyl”, alone or in combination with other groups, refers to a branched
or straight-chain monovalent saturated aliphatic hydrocarbon radical of one to twenty
carbon atoms, preferably one to sixteen carbon atoms, more preferably one to ten

30 carbon atoms.

The term “lower alkyl” or “C;.-alkyl”, alone or in combination with other groups,
refers to a branched or straight-chain monovalent alkyl radical of one to seven carbon
atoms, preferably one to four carbon atoms. This term is further exemplified by such

radicals as methyl, ethyl, n-propyl, isopropyl, n-butyl, s-butyl, t-butyl and the groups



pent oxy and hexoxy and the |like. The term"halo G -6al koxy" as used herein
refers to a Cl-6al koxy group as herein defined wherein at |east one

hydr ogen wbemdm@srepl aced wi t h hal ogen. Exanpl es of suclrcgmpo@s/obssel ude
di fl uoronet hoxy or trifluoronmethoxy and the like. In one enbodinent, Rl is
Ci -6al kyl such as isopropyl. In one enbddinent, R2 and R3, which may be
the sanme or different, are hydrogen, hal ogen or Cil-6al kyl, for exanple

hydr ogen, SPP@@Fqﬂﬁé‘X@ﬁPhﬁquW‘?m{ n one enbodinent, p is 0. In one enbodinent,
each R4, which may be the same or different, is Cl-6al kyl or hal ogen, for

exanpl e met hy| Tl tefrh URAlbgee” réfBrsab flueiREEhITRRk, bidtiadtn B dindi ch may be the
sane or different, are hydrogen, hal ogen or Cl-6al kyl. For exanple R5 and

R6 are indepengdent!y.hydrogen, fl.uorine or.methyl. -l n, ope enbadinent, n is
1. In one enb%e#ﬁwg, Hﬁi%afqlggefpﬁldﬁf f?%oéosc-lﬁiﬁ’qg%yfe)f?rs ﬁ?/?qelﬁlwﬂf %&'1 HRYS

5- pyri m diwlich a@-meye-i aringalbiply)substitutedysith( Sgprd:e Bkanples o28ddrbdower)alkyl

pyri dazk ny, - BYIdaz . .If@diﬁ)z. ( = kM . .
pyr azol !;/I 8?%2—%&%’2@%%%’ edach 8]‘29}\}\%'{%&‘?'@%&5‘ té?ﬁgzr%?%%é%%%ﬂeﬁ ,Hel'd by
one to three groups indepgndently selected fromthe group consistingof

Cl- 6al kyl (s u%h”éér%%lh‘}/’ﬂ’? refgpsgpyrhe groyp R O-wybergenk (18 abkpl. &e farpoiowe- or

chl ori ne) , alkadyd 6 “Gal-Mibxy( Sefers t83h&hdiip R -HwhERikRXY Idvidd Gl ExaRipRA%Y) - | N
one enbodinent,..the present inventio ({))row des a co ounﬁ of f.orbrml a (la),
2 phar macddtFEAIPY HORRLTAS LMETI P SRPVAPEPGRS SRR REPEBHSL Ry

wher ei n HeindaredylRly. @referasd asiefthakavet-atkoky provipa sdcificalfpexentpdified begbbnce of
doubt, unless otherwi se indicated, the term "substituted" nmeans substituted

by onepr nor efl%ecglirﬁ'eﬁlu&%%i%ralk »bff;ﬁg&ggpge_mo »"QURS; (1T8Y I(R»ger ogpt ed

froma nunber o ternative groups, tf ected ‘groups nay be the’sane or
di f f er ent . 8Faps Wiigh axegnererce Byltiphiasbstituied with fvorine Epemplenef fuoradarer t hat

wher e nor ek sdibst dagnocH,crl el dr. Ehéﬂﬂﬁgﬂaﬁ iBesgs bl e
substi t uent s@%éggg;&ubgti tuents ngl% e the sé}r%e or |ffgsr§ei%%. SEV: tabl e

phar naceut *E&PH EPtabl e salts of the conpounds of fornula (1) include
acid salts, for exanple sodium potassium calcium magnesium and

t et r aal kyl ammoiieutmm fildwehelkéng2or G, raikanyl palode or hasintbisalidis sighiffes hhe
appr opr,L at i.dy f.Qr i i.C..acids G form

oot i o | o Spiior BEARLE LR G RIS ALL AR R o

aci ds; or gaprdersblyfuprip &, potigslady preferseden trehessborn atoin, Extrhplaesidlfeo c,
benzenesul §8pbCara Bhepyll R HAIER UbIBh&y RIS F”e‘ﬁ 1, 1ORESAD Lb@EhS3-BURAyRS
hydr ochl orglrc?}!J l§| fufliq%, hosp oriﬁg,gnﬁsu fom' acl é%?ygnd theﬁi?ke. goma of
t he corrpmﬂﬁ’dlsls Tl &\ PrsiRsiedi cERIRES BdTeReidt al | i sed or recrystallised from
sol vents such as aqueous and organic solvents. In such cases sol vates may
be The term “lower alkinyl” or “C,.;-alkinyl”, alone or in combination, signifies a

20  straight-chain or branched hydrocarbon residue comprising a triple bond and up to 7,
preferably up to 6, particularly preferred up to 4 carbon atoms. Examples of alkinyl
groups are ethinyl, 1-propinyl, or 2-propinyl.

The term “cycloalky]l” or “Cs.s-cycloalkyl” denotes a saturated carbocyclic group
containing from 3 to 7 carbon atoms, such as cyclopropyl, cyclobutyl, cyclopentyl,
25  cyclohexyl or cycloheptyl.

The term “aryl” relates to the phenyl or naphthyl group, preferably the phenyl
group, which can optionally be mono- or multiply-substituted, particularly mono- or di-
substituted by halogen, hydroxy, CN, CFs, NO,, NH,, N(H, lower-alkyl), N(lower-
alkyl),, carboxy, aminocarbonyl, lower-alkyl, lower fluoro-alkyl, lower-alkoxy, lower
30 fluoro-alkoxy, aryl and/or aryloxy. Preferred substituents are halogen, CFs;, OCFs, lower-
alkyl and/or lower-alkoxy. Preferred are the specifically exemplified aryl groups.



formed. This invention includes within its scope stoichionetric sol vates

i ncludi ng hydrates as well as conpounds contai ning vari abl e anobunts of

wat er t hawvormgs/dhel7pr oduced by processes such as | yophi | ipsatrpess/obds7wi | | be
appreci ated by those skilled in the art that certain protected derivatives
of conpounds of formula (1), which may be-nade prior to a final
deprotection stage, may not possess pharmacol ogical actjvity as such, but
may, in cert ailheitersn prteoarybaekaniomnsarematic dr of ¢-yesrbeped Bhg Whighicgn and

ther eaf t ercofRiRP9) 1 §£8atobhstsBEctB@HYnt QitfoBEMN & PEIRAUMAAS: safphiub Sudhiédityl,on whi ch
are pharmacol ogi cal | _aa

tive, Such .derivatives may thetefore be described
as "prodr G¥ELYL Edrt rPﬁéé“gﬁ?WY ﬁﬁ‘gcaé‘?l}?lt ﬂ’éazgh’iléﬁfcfaﬁgﬁyﬁﬁ‘flp‘é%g@gs
prodrugs dfheatdiehtaopglifdsheafrefehetoibisselit bx@matidlgroyrsabapiBthgdanisvat bves and
prodru of ¢ unds .of .t he invention are included wthin th e of the
Pivent (o eseaRRra LRy i bldiis O BB APkGR s SRR b e A h e BT ARR0: L he
present i miwogdnenxyges od edphiuhdh ane.Prindsleof qndhiye, ovphrtially hgdrogemdied 9,
1983, pp . i i j E E\ 306 - 316 and

gﬁ)?%fch%?% rﬁﬁ rb s-E%Pd &%, %@?@@.%H&em% 1 181% él%a.jy’halgpa

in "Desi _Pr gg oy H., Bunlg Sevi g . Chapter 1 (the

di scl osur e8bstiutipR prttersas Aesstibecheslierie 6PPRACHEB IViHdhe fATHW e Fesiered) . |t

wi tTurt ﬂﬂfer@&yf@l@?ﬁ@h@‘é%dﬂ}l@é{hyl mgfﬁlt K&Hiuf@hﬂ dptiohellpbé subFsﬁﬁh&ecD?r tain |
noi eties, Kkno ose skil | n ar ro- noi eti es” r_exanpl e
2s desdt ] HSHT Aot AERe AR i Pasehet o P e e B e e HEEPe |
whi ch document is incorporated herein by reference) may be placed on
appropri at e f Uftetteonépiotécting g’ sefets th gnutpsone aste g scwatkquyesbotyli t hi n
compounds ol ASHJRYE B Ak imB- LRI VRS QRIS |06 RAROMAAR UK e

i nvention 1Nclt t'er's, carbonate ésters, heni-esters, ‘phosphate
esters, nireaciviyoéfunctignal graupsWieb kaows protestinggy oupnarees; t-car bamat es,

azoconpou 1oRRAERNIAIHESS10xXEOSY FBreBliRBIGloxP&EbMyB oANd ket al s.

Her ei naftaefﬁ, cgﬁgotg ds, gi?ﬁlx? gh%?}:g%cet!’tg%alﬂlh% gg&e ,tayﬁl e salts, their

sol vat 65 4Hphgyas 81§r,ww roh ey be Hsedgr thepaptectyn el AR BEMHRSOH 0¥ et

| nt er medi ailg] G grpRUHEslyietb e CRItrighlofR st Siter] Rhichicet bedsdddoathe” compounds
of the inven%:cﬁé]". Thg corrgounds of the invention may exist in one or nore
t aut omer i &P n OhEArbQRT AW s and mi xtures thereof are included in the

scope of the present invention. Due to the presence of at |east one chiral
centre, the cofipouanssaretcompeundaibaithaya idemyicdoglecular fotraulhobwl that difel ival
i soners, ' r.eol ' ¥ fork P{%[lsa' ghi oftRdil 0S, e.g.
racemc met>1<ltgﬂﬁgégéﬁ%ggﬁgﬁé)@%ﬂgﬁjﬂfﬁgnfﬁl%g% Oirrlll?: u és ngFrln suoch flor ns, in
parti cé? arateme ienaee.ilsosnes that disferin thrierageemerten thaisyamms v siace A trmede

separ at ed QferéisRhaed SRAQIJonN tHACaRIHYE mir GANES BF bl oth@tabotdsme@r any
given iso may .be obfained b convtggtl onal s nthetlaﬁ nmet hods or bg .

[
St er eospec (HISEErERISOReT R aRd stereolippiensBat ae o yuperimpgsahle MPFYTTIMAgEsAic | n
comon W ttbrmied tenahtibmgist,alrlsymatiniey eptiaal Bomess Atchdiontatem|bewdbd af foli ol ogi cal

activity may.vary b en .the indivigl seoi somers of a given nol ecul e.
It is int e%%]é%e%tﬁglts‘ai)\é%ug%%lpseerﬁéy[ eC%?r%iv%er%il%e?dn i ncludes all individual
25 The term “pharmaceutically acceptable salts” embraces salts of the compounds of
formula (I) with pharmaceutically acceptable bases such as alkali salts, e.g. Na- and K-
salts, alkaline earth salts, e.g. Ca- and Mg-salts, and ammonium or substituted
ammonium salts, such as e.g. trimethylammonium salts. The term "pharmaceutically

acceptable salts" also relates to such salts.

30 The compounds of formula (I) can also be solvated, e.g. hydrated. The solvation
can be effected in the course of the manufacturing process or can take place e.g. as a
consequence of hygroscopic properties of an initially anhydrous compound of formula
(I) (hydration). The term pharmaceutically acceptable salts also includes

pharmaceutically acceptable solvates.



stereoi soners (diastereoi soners and enantioners) and all m xtures

t hereof,including but not limted to racem c m xtures, which denonstrate
appropri ave 200s18gucal activity with reference to the procanesssosiescri bed
herein. For the conpounds of the present invention, the chiral

i nternedi ate, (2S)-5-brono-2- ani noi ndan@-was prepared: using

(1R) - (-)-10-canphorsul phonic acid as resolving agent, as disclosed in
Prashad et al ,Thederm Splarmaceitically azeprable 3g8rs” Rmbr&es geyivagvessf the The

((a?fs gl) UE e) Cd%g{ ﬂ;%ﬂﬂ%%f&grln gjao(gl?’? wg;éaraggga@zgp%%@%%@%%veggﬁﬁ o es(Jgier'l:)y single
crystal x-mraiﬁg(m’ﬁgqxv HW§I‘€J§ngM?&“ y—&%ﬁ-ﬁlﬁﬁﬁ%rlewer-ﬂﬁ?mono-
L/ - [ (2S) - Sorhti-doWer2alBylcirhindrlowdr-alkil; invgiiolZroylojveZ-aliyl paitekdihd dowed-dkyl,

I nt diate.8). .l th di t. pf th { t

Compounts BrSigbaraetl kel sRaS TR, B iR Estin N e i ar e or

prodrug t tealbpifestarsarp examplesiofsuiteble essens eBipomethyl ethyb peombdwtyliacdbenayber  of
g . . ; . _ R .

o R, e tepg e Pt dore SRR RITAN QL5 ABechll Ur bR B

enbodi nent’ Pherpagsticdlaceepiatie ¢stars JHERFIeere smhspgss coraporndser denmale (Ryn or a

phar maceutyiigah hydrags erfuph havsideh cosRthiéea k6 (e copfedsiriding besre@fth Whdighhnic or

correspond to .a stereochenical .is r .of ,conpounds of, for.nmul, la), .

e pedi N e A S T R R A ER U S S A
formul a (lshalkic aciel, haetie adiegdsudinidweid; aanteictacol, nidieaneaiphonidsciéfp-t he present

i nvention that stereochemc SQner. nriched. i.n;.configuration S

cor r espondol s RRCAT TR g M P S S i BRer i B eos. 1

anot her enbodi nent the isonmers correspond to at | east 95% enantioneric
excess. I n another enbodinent the isomers correspond to at | east 99%
enanti omeri c drcleil, the present Heveridomprslpiesdo spmprandseidatmela (Bre i nt ended for
use in pharmaceutical conpositions it will readily be understood that they
are each preferably provided in s bstant'RSIIy pure form for exanple at

| east 60% pure, nore suitably at T'e . haeand preferably at | east
85% especially at |east 98% pure ( i ght for weight basis).

| rpure preparations of the congéung ¢| used for preparing the nore
pure fornms used in the pharnacepyi 3POS{t pons; these | ess pure
preparations of the conpounds s conffain Bt least 1% nore suitably at
| east 5% and preferably fr 59% of%a conmpound of the invention. It
wi |l be appreciated that the esent_4 nvention is intended to include
conpounds havi ng any conbi nati oR of Rhe features hereinbefore mentioned.
Exanpl es of conpounds of fornula (1) include:

N-[5- (Zsf l yRd@m3- pyri dinyl ) -2, 3-di hydro- 1H-i nden- 2-yl ] - 2- propanesul f onam de
N-[5-(6-fluoro-3-pyridinyl)-2,3-di hydro-1H i nden-2-yl]-2-propanesul fonam de
N-[

5- (5-pyri m%i?ﬁ%rb@é?éﬁ&?ﬂ]ﬁﬂ 1H i nden- 2-yl ] - 2- propanesul f onam de

R? and R®independently from each other are selected from the group consisting of
hydrogen, C;.7-alkyl and C;.;-alkyl-C;.7-alkoxy;

R* and R®independently from each other are selected from the group consisting of
20 hydrogen, C;.7-alkyl, Cs.7-cycloalkyl, halogen, C;.7-alkoxy-C,.7-alkyl,
Cy.7-alkenyl, Cy7-alkinyl, fluoro-C;.7-alkyl, fluoro-C;-alkoxy, cyano-C, .7~
alkyl and cyano;

R%, R7, R® and R® independently from each other are selected from the group
consisting of hydrogen, C, y-alkyl, Cs.7-cycloalkyl, halogen,
25 Cy.7-alkoxy-Cy.7-alkyl, C, 7-alkenyl, C,.7-alkinyl, fluoro-C, 7-alkyl,
fluoro-C;_;-alkoxy, cyano-C,_7-alkyl and cyano;



-(3-thienyl)-2,3-di hydro-1Hi nden-2-yl ] - 2-propanesul f onam de
-(3-pyridinyl)-2,3-di hydro-1H i nden- 2-yl ] - 2- propanesul f onam de

- ( 2- twwbenydisiz4 3- di hydr o- 1H-i nden- 2-yl | - 2- pr opanesulptennad®oss7i

(4 met hyl - 3- pyri di nyl ) -2, 3-di hydro- 1H i nden- 2-yl ] - 2- pr opanesul f onam de
2, 6-di met hyl - 3- pyri di nyl) -2, 3-di y&if o- 1H i nden- 2-yl ] - 2- propanesul f ona

— Qe
' O1 D U'IU'IU'IU'IO'I

gﬁ A

6- cyanoaﬁdpycDﬂRnW,)RSZpQR?uhydro 1H i nden-2-yl]-2- propanesul f onam de
-acetyl - S-pyridi nyO'. S-di hydra?l H i nden™-yl ~- propanesul £9 g de

5- cyano- 3-pyri di nyl ) - 2 3-dih ’32& i nden- 2- yl(,}; )pmvﬁgsulfonam' de
5-fl uoro-2-pyridi nyI) K hydro- 1|—|((r;pqdng14 RVl 2%pr opanesul f onani de
4-pyridinyl)-2,3-di hydro 1H-| nden- 2-yl ] - 2- propanesul f onam de >
2-pyridinyl)-2,3-di hydro- 1H i nden- 2-yl ] - 2- propanesul f onam de

6-fl uorqg %—é}ﬂrl di nyl) -2, 3-di hydro-1Hi nden-2-yl ] - 2- pr opanesul f onam de
2- et hyl pyridinyl)-2,3-di hydro-1Hi nden- 2-yl]-2-propanesul f onam de
6-
5-
35
6

ZU‘IU‘IU‘IU‘IU‘IU‘IU‘I

met hyl_- 3- pyri dazin I) 2, 3-di hydro: - opanesul f onam
(2- per]mSéFﬂVijg‘)’Z‘t e FTHHPOBsis g?lfdséﬁ IR %ﬁé 2%(2 fonam de

f1 uoro- 4- QQHZQ,IQQNR“,Z 3-di hydr o- 1Hi nden- 2-yl ] - 2- pr opanesul f onami de
fI uor o- 2- net hyl - 3- pyri di nyl) -2, 3-di hydr o- 1Hi nden- 2-yl ] - 2- pr opanesu

ZZQZZZZZZZZZ3ZZZZZ

—
Wate L Lo L Lo Bkl o L e W L

AL i 4 ais ssestd frgmythe group consisting of hmdi?%éﬁhfy’p“%l %ﬁééﬁ??%‘ﬁém de
,3,5-tri wﬂuhm%ﬁuwémﬂrmﬁzy-aﬂqéaadﬁy Cy7-alky

D_ 1

2 yl ]-2-propanesul f onam de

met hleIQISQMEétEﬁ Rt the gRoud da¥iGEOngl ot ¢ naaRyl 263)-Ly dodltybaRives @ fonani de

1
1
n-
6-
3-net hyl - 2-pyri d w“f 1%dr H i nden- 2-yl ] - 2- pr opanesul f onam de
5- et hyl - 2- pyraﬂlﬁ’ 123@087 AP6YEH i nden- 2-yl ] - 2- pr opanesul f onani de
6-
]
5-
2-

chl oro- 3-pyridinyl)-2, 3-di hydro- 1Hi nden- 2-yl ] - 2- propanesul f onam de
o (et hyRbisyhle@edrobtlieygrduRc@sibting df lnpdtblsann Genraliyldnd 2- pr opanesul f on

- (5-chl or o- 2- p(g}rﬁac}k‘?ﬁ)’l ?172a]§yd| hydr o- 1H i nden- 2-yl ] - 2- pr opanesul f onani de
(2-chl oro- 3- E yri di nyl) -2, 3-di hydro- 1H i nden- 2- yﬁ:}hgz pr opanesul f onam de
S) - 5- [ 6- (arrR'T kbR ] regdiherwith thechdionytqm shey.age pijeibed Wformpehse- yI } - 2-
anesul f onam decg
(2S)-5-(5-chlor
am de

N-{(2S)-5-[6- (Rrﬂ&qrﬂd}r&?ﬁwvly 2-pyridinyl]-2,3-di hydro-1Hi nden- 2-yl } - 2-
pr opanesul f onam de

N-[ (29)155- ( 5- gt by is 85 Pyt 2;di Yl ), %r%ﬂdhhdmmbﬁm mcred-@isyll th-52ampt opanesul f on
am de N-[(2S)- 5(5f|uoro3pyr|d|nyl) 2,3-di hydro-1

H i nden- 2-

N-[(2S) - 5- %‘%‘ﬂ%ﬁ‘g{tﬁ%{%ﬁ%@ -Sy A ST B8Ok v dr o- 11 i nden- 2-y1 ] - 2-

pr opanesul f onam de

N- [ (2S) - 5- ( 2, eRutfertedspmpoupgs piformria ! heppsrat BYEREOMEREFORBPIPISr opanesu
| f onanni deggpgiphar maceutical Iy acceptable salts, solvates and prodrugs

t hereof. Compounds of the invention may be prepared, in known manner in a

-
-
-
-
-
- (
- (
[
-
- (
-
(
e
-
-
-
- (
-

3.
TROUQUOUOGTUTUIS U1013 0107

(0]

—_
N 1

ZTZZZRZZZZZIZZ
e N e Rate s L

1 rin
§ cﬁnyl) 2, 3-di hydr o- 1H-i nden- 2-yl ] - 2- pr opanesul f on

vari ety of ways. =2 R
R’
R/ (CH,) =K
o TN _(CHY),~ ™
N X (CR1OR1)
RN )X7< : |
O R
R2 R3 .
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20 wherein



In the follow ng reaction schenmes and hereafter, unless otherwi se stated R
to R, n, p and Het are as defined in fornmula (1). These processes form
further awpeocdsmi®f74t he i nvention. Throughout the speci f ipcataresvs/ogsner al
formul ae are designated by Roman nunerals (1), (I1), (Il11), (IV) etc.
Subsets of these general fornulae are defined as (la), (l1b), (lc) etc ....
(I'va)1(lvb), (IVc) etc. Conpounds of general formula (1) nmay be prepared by
reacting conpfiﬁﬁééol}%,ﬁl%mmﬁan(wr}dmr@r% dxfiped herpiadefaig group such as
iodine, with boronic acid or boronate ester derivatives of fornmula (111)
wher te Ris EYQTS,O%@&_FES!ih&.&peﬁﬂeﬁt}/ﬁr(ﬁn&ﬁéﬂ@?&ﬁ‘é@él@ctéd A8m @e eRIuPp d&gﬂf’?l)lg oh
reaction sche : i cal .c i ng, con i ons _conprise. re ing Wi
(I'11) in the &Pfégé%%‘e 17%@2@7@%@?&3@@&5@3 7 fhigz g’nat e), a

pal | adi um (| | )C;gadlkdny} (C, avikinylj falvaoyC;phadlspiuveodl;.,edllensgs gdnbebipediatiur e
(such ﬁi 80 0%@. Tq%yggaonic acid or boronate ester derivatives of formula
(rer) y be r cﬁy?y’prepared fromthe corresponding halide (typically the
i odide or bromi de). Typical reaction conditions conprise reacting the

hal i de wi tifrazmeesutighlyacerptableaalls prd/onestes disefe of a base (such as

pot assi um acetate) and a palladium (I1) catalyst such as

(1, 1" - bi s(di phapyd peRsRRLAChHE! doagR@ts PAfokAdiaUmA (A hdcofddn@k ivitl that el evat ed
tenperature (such ‘as 80 Og%dgsrk?ne kg%?%&) Al ternatively conpounds of
formul a (IBFeyRRbMyEnRE e aag %fc acid or boronate ester
derivatives of fornmula (1V) where Ris hydrogen, alkyl or two R groups form
a ring, wth cAdspprefigsedafre t@npulmds©@fforowhiel kavihg thedodnmdei ng group typically
i odi ne or brom ne) according to reaction schene 2. Typical coupling
conditions are the sage as géscribed for reaction schene 1. Schene 2 (1V)
(D Conpounds of fornmha (M), i.e. conpour(@R®R!Mornula (11) where X is

i odi ne, may be prepareg from ngg_éhgf/#or mul a MQH% to
reaction schene 3,4 Tygf ca #ctio ftions require tre ef (V)

Wi th strong acid such\as $ icsacid and gl acial acetic acid followed by
treatment with perfodi & acig”andRrodi ne. Scheme 3 (VI) (Ha) Conpounds of
formula (M) mdy epar eglof rom conpounds of formula (VII) according to
reacti on schene £ { cal reaction conditions are adding sul fonyl chloride
(VMI11) to an ice-cRol e®Rnixture of (V1) and a base (such as 1, 8-

di azabi cycl o[ 5. 4. 0Jundec-7-ene) in a suitable solvent (such as

di chl oronet hane) and then warm ng thepm xture gradually to room
tenperé?ure.(VII) (M) Conpounds of forrmula (VII) may be prepared from

conpounds of formula (1X) (see
wherein

X, R! to R®, R' to R'*, m, n and o are as defined herein before;

RS, R® and R’ independently from each other are selected from the group consisting
of hydrogen, C;.7-alkyl, Cs.7-cycloalkyl, halogen, C;.7-alkoxy-C;.7-alkyl,
15 C,.7-alkenyl, C;.7-alkinyl, fluoro-Ci.7-alkyl, fluoro-Ci7-alkoxy, cyano-C;.7-alkyl

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

Especially preferred are compounds of formula I-B, wherein R, R® and R’ are

hydrogen.

20 Also preferred compounds of formula I have the formula



reaction scheme 5) by standard procedures (see Sukanta Bhattacharyya et al,
Synlett 1999, 1781). (I1X) (V1) Conpounds of formula (VII) wherein R, R3,
R5 anc | woao&/hyouogen and p is 0, is avail able comrerecampyoosz‘owsmxanpl e,
2- am noi ndan hydrochl ori de nay be obtained from Si gna-Al drich Conpany Ltd.
Conpounds of forrmula (1X) where at |eastlOone of R, R3 R5 o r R6 JS other

t han hydrogen, may be prepared according to reacti on schene 6 from
compounds of fornula (X) by synt |c pr ocedur es knovvn in_t R&t, followed
by suitable purificati on, typi m‘mqurat ogr aph npl e, when R2 ,
R3, R5 or R6 is alkyl R3 typicé I’eaCtIO{'CR@RﬂItI’O Orrprlse stirring an

i ce-cool ed solution of (X Ul | e sol vent (such as tetrahydrofuran)
fol |l owed by consecutizve with a base such as sodi um hydride and an
al kyl ati ng agent su halide. Alternatively, when R2 , R3 , R5
or R6 is fluoro, typi R@nditions conprise reacting (X) with a
standard flurorigrati gent sluch as Accuflour(tm) in a solvent such as
acetonitrile (see\l@tr dronRetters 1996, 3591). Wen R2 , R3, R5 or R6
is bronpb, typical regéti oR®condi ti ons conprise stirring an ice-cool ed
solution of (X) in a suitable solvent (such as tetrahydrofuran) followed by
consecutive treatnent with a base such F& sodi um hydri de and an brom nating
agent such as N-bronosuccinimde. It w be appreciated by the skilled
chem st that these brono internediates can by further converted into the
cor r espondihegeinydr oxy/ al koxy compounds by treatnent with thesodi um

hydr oxi de/ sodi um al koxi de respectively in a suitable solvent such as

t et r ahydr of ur 1 X)n5Ab 1D ativ t Gosmpgunds of fornula (X)
are descri bedaj?r$ gaﬁ%c%{gtt%lrgag%g%%%od[eﬁﬂid%ﬁ% ?:Iltjérther details for
the preparation of conpounds of formula are found in the exanp| es

section herei fafRepnd Rw@epqq@ea%frﬁ@reaa% B'@’@f aresgiectsd foayth elgﬁq}ghfqrgﬁtmg
provi des a pr Qg@,s‘,argg@fl Of £ARY]| Og,- aycl‘dm@Q%BIﬂ) as, @@fﬂmgﬁ{b -&lkgl] m 1,

corni S0 (), LSRN SEaRind L LRl AL ) el o

boronic acid amduwyanmaind ester derivative conpound of fornula (I [1):
Het - B(OR) 2 (III) wherein Het is as defined for fornmula (1), and Ris

nydrogen. AlilcBe A2l ERlis thPskttnedf 0uPs Torm a ring (such as a

5 or

More preferred are those compounds of formqla 1-C, wherein R’,R® and R® are

10 hydrogen.

Further preferred compounds of formula I have the formula

_S R°
R’
R
0 N R8
R!
\0»7< - _ R12
R2 R3 (CHZ)n ( H ) /
(CR10R11) 2o
I-D

wherein

X, R} to R%, R* to R?, m, n and o are as defined herein before;



or(b) reacting a boronic acid or boronate ester conpound of formula (I1V):
wherein RL to R6, n and p are as defined for fornmula (I) and R is hydrogen,
al kyl (suwwb 288/028176al kyl ) or two R groups forma ring (eathkra®sass7or 6
menbered ring); with a compound of formula (V): Het-X (V) wherein Het is as
defined for formula (1) and X is a | eavildg group; and optionally thereafter
for process (a) process (b): renoving any protecting group(s); and/or
formng a sal &> Rraiddt’ indepepdenthnfjomreacteorpotrmdelested Gomuba staup qopsigting

di fferent compeupstogin iqrmatka ¢ e 51886, () -alSx e fomeml a (1) may be
for exanple hal og;%@is#éﬁ "a .br o (gﬂoglrkr})lir oﬁitie. t%ma xZe Rydr ca_gen, gl kyl
(such as C al Kg) Y \%‘Qﬁ%ﬁﬁ’fl u@l‘éorﬁ‘sg/wf FPy -7(%]6‘299(’ %}éna- 7t

menber ed ringlandk9incg¥adpl e, the conpound of formula (I11) may be
Het-B(OH)2. In process (b), for exanple, the group -B(OR) 2 in fornula (1V)
may be 4, - J.etcanet hyl - 1,3, 21di -2-yl. Xin formula (V) may
be a hal oé’g%rgﬁccef#lgasuyﬁr“egﬁﬁl?s ”é‘“%’gﬁg%%%{s&% "the invention may be
prepared singly or as conpound libraries conprising at |east 2 or exanpl e
5 to 1,000 corfeumnteferteddratboee somafosndppsfonpulad-RoghersimduRdand Ri ¢rear i es of
conpounds rgégg_ invention may be prepared by a conmbinatorial 'split and

m x' approach or by multiple parallel synthesis using either solution phase
or solid phase, chemstry, b rocedures_known te.thaose skilled in, the art.
Thus accor di ngFUEg*ea”?{ﬁ EQFBPX%@§€§?°IFH§?EWQ§I%?§V?S&B' r(égeeo’t}{ﬁgff%grr?c}-br ary
conprising at |east 2 conpounds of the invention.The conmpounds of the

i nventi on nay Genpemdeio$ feneda I,wheody BhthdRAinddpasizetlf fonseaoh effer etk by

conbi ni,ng @dg%g%g%%@b 4:8616b B é&?@s%@'rc%@ggm% &efaa@;%ﬁ@%éfsﬁléug?{ _r iers

or dil uent ' conv Iona ures wel own 1nt
These procethueioR nng K avohydeoghinki ng, granul ati ng and conpressi ng or
di ssolving the ingredients as appropriate to the desired preparation. The

phar maceut i calp;eRMRA 3t fulther &5 mphierds Y RN, Mikkrdde RF RHyataderd for
adm ni stration by any route, and include those in a form adapted for oral,

topi cal or parenteral, adm ni stration te, | s iL.ncl.udin umans. .The
conposi ti ons ?}“B%urfdﬁﬁﬁ'g‘]?r ‘aﬂiwr%’aﬁ% }fiq:g'g?‘gﬁepo 1"6?% GE TG0
conposi t i oprefermyl. Expediallyt prefei@dnroforhadings of foraymdul, ederepoRtishydrogeanul es,

| ozenges, creans or |iquid preparations, such as oral or sterile parenteral

sol utiqgs or Sﬂgﬁ%aia?enﬁlrth-gpgoﬁlgmrﬁﬁ!of Fra LRGN B SrREAIEMntoRYENt i ON
may be presented as, for ipstance, ol ntments, creans or totions," eye
0i nt nent s wireteiayeisSs OcairNRr @pd whergin Rgriakedyogen, Cy.7-alkyl, Cs.7-cycloalkyl,

fluoro-Cy_7-alkyl, hydroxy-C,.7-alkyl, or C;7-alkoxy-C,.7-alkyl.
More preferred are compounds of formula I, wherein X is S.
Especially preferred are compounds of formula I, wherein X is O.

20 In addition, compounds of formula I of the present invention, wherein X is
(CH,)pNR¥CO or ( CH;,)pCONR13 and wherein R" is selected from hydrogen, C,-alkyl,
Cs.7-cycloalkyl, fluoro-C 7-alkyl, hydroxy-C, ;-alkyl, or C;.;-alkoxy-C,.7-alkyl and p is 0,

1 or 2, are also preferred.

Especially preferred within this group are those compounds, wherein X is
25 (CHL)pNR™CO, R" is hydrogen or methyl and p is 0. Compounds, wherein X is
(CH,)pNRCO, R is hydrogen or methyl and p is 1, are also preferred.

The integer m is 0, 1 or 2. Especially preferred are compounds of formula I

according to the present invention, wherein m is 0.



dressings and aerosols, and may contain appropriate conventional additives
such as preservatives, solvents to assist drug penetration and enollients

i n oi nt rewbe@ndscreans. The fornul ati ons nmay al so cont acm/EpesEAbEsh e
conventional carriers, such as creamor ointnment bases and et hanol or ol eyl
al cohol for lotions. Such carriers may b -present as from about 1% up to
about 98% of the fornulation. More usually they will formup to about 80%
of the fornul atiegntegerabis 81 b 207, odpeull @', hud péyGill cadnwithshe pravise thathee in
uni t dose Rk gsaRFA, hoRdfas o gnd may contain conventional excipients such
as binding agents, for exanple syrup, acacia, gelatin, sorbitol, :

tragacanth, or pol yvi nyl pyrrol.id far ex | e | act ose, .sugar,
mai ze- st arch, I8 eE‘F% PE)SWHI%IJOW?‘S“FIWEP Ad thefymp I?FI@C?O is 1,

| ubri cant Q,off3)l‘ exarrpl e nagneS| um stearate, talc, polyethylene glycol or
silica; disintegrants, for exanple potato starch; or acceptable wetting

agents guch as ?ckﬁ el dqaL ¥4 né(]‘)ﬂrPcl}laotf%rmm I gxg{%}e‘?ﬁ the! S QFI&;.E&?E) fsdz gesor ding

t o nmet hods vvel own 1 n nor ar naceu practice
preparations may be in the formof for, exanpl e, aqueous or aily

suspensi ons, Setmpowls of &roius bh‘éher@K}'Rupéale agq preferred. MOf?rﬁSﬁf%EEdmI@sent ed

as a dry Qh@&tt%fmﬂo%dg 6p@ﬁ§h1atxuwha@mfmltzhk mhsgut@fed%e@ﬁ oi%%r?;@' e vehicle
bef ore use. Such %I d ar ation

con additives,
such as sd@B ﬁ“§%§ F@BiBPB} bTQkﬁﬁg %ﬁq§§é glucose
syrup,’ geHhkna%Lh%mquyﬁ&@¥h7Qﬂkkubﬁaeymﬁamhbxyaﬁkbytmuﬁﬁiuﬂﬁ&ﬁnR&hunln|um
steara r ed| Ie f Si nt for exanple
IeC|thﬁ§ qﬁ%?%ﬁ?ﬁﬁqﬁgﬁo g cac a onﬂgaﬁ%gﬂg Ve ég(mhlch may
i ncl ude edﬁbﬁeﬂ@ﬂﬂ§$ﬁﬂ&dr exanple alnond oil, oily esters such as
gl ycerine, propylene glycol, or ethyl alcohol preservatives, for exanple

met hyl or pro%ém%aéré?bﬂgﬁfé&?@&ﬁﬁﬁ&rﬂrs o?RfrHiu@aPé%b%ef%ﬂleﬂf desired,

convent i onal r co ing a 03| orles contain

convent i on&t[5sUplpidlpranst %}‘58 enyg)-gent WO’B’JJT”P CQ’ycerl de. For

Fhe compo {63[@% nﬂrm’f‘?ﬁfm"x’f bikptc 598000 ]jlm‘m 2?? e compound,

dependit u{g (ﬁ‘ @é‘ﬂf%?%thglnﬁh BC%W% j)%yﬁ%ﬁ;q ’aéaﬁeémeaicﬁer suspended or

di | ved fion[5t iflelorarh ethyl- 1t cal d b

di ssol ﬁd{ﬂ e o e i cad botote ©1111ng i nto
{'4 "Y?i &fﬂuo?&métﬂb;?f hg&gz(la)gﬁ 4 {rxixg&gﬁ E&él f le? L&

a suitable or a agent's such as a
| ocal anae{§t ﬂﬁe(t4rtrlﬂUprméhOW'Ph@lYéhﬁelﬁtﬁ—MﬁWYdj in nlt gl} @aﬁl%@ldﬂ ssol ved in

the vehiclg. 2T20d§1'ﬂé%§;ﬂoﬁ 4080 RS8Rt dky-phb ) -p ORI h b Rf) -HAB1- bgrl}tac@ﬁ@n af ter

filli n% |nto he vi al and t he wat er reénoved under vacuum
| yophi | Pseﬁtﬂ?ldpovxder is then sealed in the vial and an accorrpanyl ng vi al of

wat er for (enfreehjlds-(Feyiflaeratghbkeghém] dpa@nlsyndyutantﬂw-lhd@im -gll)picktr t o
use. Parente al suspensions are prepare n substantially the sane manner

except t hat“the conmpound i s suspended in the vehicle instead of being
di ssol ved {#@nld-&teifluoreatthory-phenyl)-pent-4-ynylamino]-indol-1-yl}-acetic acid,

(6-{methyl-[5-(4-trifluoromethoxy-phenyl)-pent-4-ynoyl]-amino}-indol-1-yl)-acetic

25 acid,

{7-(5 (4-trifluoromethoxy-phenyl)-pent-4-ynyloxy]-indol-1-yl}-acetic acid,
[rac]-2-{6-[5-(4-trifluoromethoxy-phenyl)-pent-4-ynyloxy]-indol-1-yl}-propionic acid,
(6-{[3-(4-trifluoromethoxy-phenyl)-prop-2-ynylcarbamoyl]-methyl}-indol-1-yl)-acetic
acid,

30 (6-{[3-(4-trifluoromethyl-phenyl)-prop-2-ynylcarbamoyl]-methyl}-indol-1-yl)-acetic
acid,
[6-({methyl-[5-(4-trifluoromethyl-phenyl)-pent-4-ynoyl]-amino}-methyl)-indol-1-yl] -
acetic acid,
[6-({methyl-[3-(4-trifluoromethoxy-phenyl)-prop-2-ynyl]-carbamoyl}-methyl)-indol-1-

35  yl]-acetic acid,



cannot be acconplished by filtration. The conpound can be sterilised by
exposure to ethyl ene oxide before suspending in the sterile vehicle.

Advant agewobys/01817sur f act ant or wetting agent is incl udedtipp2605808571
conposition to facilitate uniformdistribution of the conmpound. The
conpositions may contain fromO0.1% by wdiBght, preferably from 10- 60% by

wei ght, of the active material, depending on the nethod of adm nistration.
Waer e t he [tsini6odil thehyl-Tdhprifluasonsthuge-pieiyls-peeaétynyiexy]-kidol- 1 gl efetisb| y
contain fl‘agﬂlf 204500 ng of the active ingredient. The dosage as enpl oyed for
adult human treatnment wll preferably range from 100 to 3000 ng per day,
for instarP@éT@Wﬂﬁaleﬁé?eP@&ﬁL‘bé‘F’f@Ph@Stﬁﬁ%}q’i%’fr oute and frequency of

adm ni stration. Such a dosage corresponds to 1.5 to 50 ng/ kg per day.

Sui tably the duosagardysprefeer®doinpodfdygf/fsgnilel ofehe prédeninventien srechgni sed by
one of 5ski Ilil i.n the art that the optinmal quantity and spacing of individual
dosages offo O%lgﬁ‘pound of the invention wll be determ ned by the nature and
extent of {6H&-(demidiubir@netbexynghdnybapeand;4-yiykoxdybrimgdolrlopl-@cetihesd,t e of
adm ni strakif@n,. r i1 CUhe 1218 Y tHiraat ed: d that such
opti muns ggn[ggé %{gglg%g%ﬁﬁg %I%/eﬁz% \?ggtai 0 %ﬁfgﬂéﬁ}lil ugg.gééllct_aav%fll al so be

appr eci at d8-1By(4dmdlugsorsghpxy-PhenyhePeittd-yaaxy] frddp Virgceticaside of

treat ment ,(6i[584-t iR oPiIREbx RPN ®f4-prtOAROIIdAT 1 -fina citivri,i on gi ven
per da)( fo{r [ae(dg;i nﬁ(d n, rrb)g?bogﬂgg[ges, bgﬂnqnggt aggﬁ%taj %?Eda(g tgﬁse tski 'l ed
in t helr t6uSsiyldandantingrRmeth ety Boengp Rersdr TR -4Bei vy ‘ﬁf]i' Aelts. Al
publ i cati aegil, i ncluding, but not limted to, patents and patent

applicati i AN thi ecification, are herej n jmncorpor. by

refer enceoigiﬁﬁj(zgg%%u?rﬁ Hllewoéigﬁ%e%ﬂg %%}éta? i’yl&glo r %dg%ogc){l }f ﬁ%ﬁ %g%ﬁg’ .

i ndi vi dual[rac]i{aelil eaetbuofl-5-d4-6fliiorooretrsat mrnpl)-neat-dryetoay hirdsl 4 -dh-aediisugh
fully set afcﬂf,taﬂd It will be appreciated that the invention includes the
followi ng further aspects. The_ features and enbodi nents described for the
first aspatrrpsestigaitasseahle saieand/opesies thergoly phar maceuti cal conposition
conprising a conpound of the invention and a pharnaceutically acceptable

carrier or di IEspe&iauJi prefetfag atisdsoothe folaving tuitp@dndsiog forpuaanl obihe iphestiite
manuf act ur.e_of . a medi canent for treating or preventing a di sease or
condi ti on EEIEEF by a reduction or imbalance in glutamte receptor function

in a mamele:|5-(4-rifmocampthorg pbényl hperitrirpmtloxyl-ih dol- LrgB-acetic aaddit | ng or

preventi ng.a di,s ngdi § 1 Qr LUS K duati,08:0/.d. ghal ance in
gl ut amat e%i%&%%@‘?’ﬁ%%ﬁ@gﬁ%%@ﬁ%ﬁmﬁi ?%&cggin%?)&n ' ofCl the invention
for us@o aspharmegiutieailiaccentyble salispne@r sstersitberedlent or prevention of a
di sease or condition caused by a reduction or inbalance in glutamate

receptor functighdroge, TR PHRAEme QRPRICAIF diBepashlt RilS betHen@nadualls efformalaanount
of a compound. of  the invention; e
and the pharmaceutically acceptable esters of the compounds of formula I individually

constitute preferred embodiments of the present invention.

Compounds of formula I can have one or more asymmetric carbon atoms and can
25 exist in the form of optically pure enantiomers, mixtures of enantiomers such as, for
example, racemates, optically pure diastereoisomers, mixtures of diastereoisomers,
diastereoisomeric racemates or mixtures of diastereoisomeric racemates. The optically
active forms can be obtained for example by resolution of the racemates, by asymmetric
synthesis or asymmetric chromatography (chromatography with a chiral adsorbens or

30 eluant). The invention embraces all of these forms.

It will be appreciated, that the compounds of general formula I in this invention
may be derivatised at functional groups to provide derivatives which are capable of
conversion back to the parent compound in vivo. Physiologically acceptable and
metabolically labile derivatives, which are capable of producing the parent compounds of



and vi) a conbination of a conpound of the invention with an antipsychotic.
In the case of aspects ii), iii) and v), relevant diseases or conditions
are: psyoho0e@ed4psychotic disorders (including schizepheeniziooss7

schi zo-af fecti ve di sorder, schizophrenifornidiseases, brief reactive
psychosis, child onset schizophrenia, "séhi zophreni a-spectrum di sorders
such as schizoid or schizotypal personality disorders, acute psychosis,

al cohol pg@@ﬁ@bbynubHUQVmﬁducebbp@#ﬂh@Sﬁq&maﬁﬂnsnnwm@¢mr|unt mani a

(i ncluding acute mani a), manic depressive psychosis, hallucination,

Sndoggnous PSYCHPEHeS aspt Qﬁﬂth@ pRSNHE NRINAGH ABe p ﬂ%@@qeiglegﬂ&ug&m@o@nal

i sorders ue ral. psy psychasj s associ ated w
neurodegeﬁ@gﬁp g 8%@%%@@%8 éﬁﬁﬁgf hhﬂ‘ElPPg)‘H‘i*“’sc‘égg’&sescognitive
impairment (e.g. the treatnent of |npa|rnent of cognitive functions

i ncl udi ng att eftéadting arcoepband offormelaory (i.e. nenory di sorders, ammesi a,
ammesi ¢ di sorders and age-associ ated nenory inpairnent) and | anguage

function, and including cognitive,inmpairgfent as a result of stroke,
Al zhei ner' s di sease, Aids- relateﬁi-enentia or .other dementia states, as

wel | as other acute orsub-acute conditign Bat may cause cognitive decline
such as delirium or depressiop4(psudd tia states) traumm, aging,
stroke, neurodegeneration, druti les, neurofpxic agents), mld
cognitive inpairnment, age rel atied i tyve Ripairnment, autismrel ated
cognitive inpairnment, Downk& s agni tive deficit related to
psychosi s, post- eIectroconvuI@i reatnent related cognitive disorders;

anxi et y, di sorders (including g&ier aRi sed anxi ety disorder, social anxiety
disorder agitation, tension, social or enDtionaI wi t hdr awal in psychotic

patients, _pani.c dis ) Sess ive di,sord

neur odegeﬁ@f LT e 1%] glicglsﬁ( golj?%rggs Cjﬁ\ﬁ?ﬁégg’g gefaiesaé‘gsoé’e gﬁy& t%p?ﬁ

| at eral sa$ &Bilaasads&orrmﬁﬁ -GHLr oNEIRIT, svmssn AfTds e¢ definedbbmin béfems der s such as
Par ki nson' Sl 8 guﬁdgfé§ﬁhﬂg relief fromloconotor deficits and/or notor
di sability, inc ing S y increasing disability in purposeful novenent ,
trenors, bradykinesia, hyperkinesia (noderate and severe aki nesi a,
rigidity, di sturbance of baCHpce and co-ordination disturbance of
posture), dementia in pkinson ﬁg e,_defehtTa in Huntington's

di sease, neurol eptic-i'hduced Parkﬁggz ZHiand t ardi ve dyski nesi as,

neur odegeneration foll ow ng stroke, cardiac arrest, pul nonary bypass,
traumatic brain injury, spinal cord injury or the Iike, and denyelinating
di seases such as nultiple sclerosis andanyotrophic |ateral sclerosis);
depression (which termincludes bipolar (manic) depression (including type
| and by peyilckdin WD, %Bﬁﬁé%&@a{} Ol A | BIRNGIOMRIAT plepessi ve
epi sodes Wth of Wt otic features, catatonic features,’

mel anchol ia@Otf@aiqaif@g gratltg; 5@ e‘atamr pempedof fgrmylat har gy,

over-eating/ obesity, hypersomia) or postpartum onset, seasonal affective
di sorder and dysthym a, depressi@m-relaRgd anxi ety, psychotic depression,
and depressive disorders resulti from|a ge%eral medi cal condition

i ncluding, but not limted to, nyo ; infrarction, diabetes, mscarriage
or abortion); posttraumatic R*
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stress syndrone; attention deficit disorder; attention deficit
hyperactivity disorder; drug-induced (phencycl i di ne, ketam ne and ot her

di ssoci atwmeomeﬂ&hetl cs, anphetami ne and ot her psychogtirmrb@stessand

cocai ne) disorders; Hunti ngdon s chorea; tardive dyskinesia; dystonia;

nyocl onus; spasti city; obesity; stroke;-Isexual dysfunction; and sl eep

di sorders. Wthin the context gf the present invention, the terns

descri bi ngndivehereinXciaQ, Sner B, Riis €mralkuyband ¥R foi Rdlafernstdeing ayeiost i ¢ and
Statisticalefdfanual of Mental Disorders, 4th Edition, published by the
Anerican Psychiatrjc soci ation (DSM V) and/ or t he I nt r nation

d assi fi caidaptignally yeslgsng i]EftqﬁteEH}"Q‘thﬁ obfagzpe £BPORRE of é‘&‘ﬁf%es of

t he di sorde‘rlshymagérgned herein are contenpl ated as part of the pr esent
invention. Numbers in brackets after the |isted diseases below refer to the
cl assi fé ca in DSMIV. Wthin the context of the present invention,
the term’ i sorder" includes :- Schi zophreni a including the

subt ypes Par anoi d Type (295.30), Disorganised Type (295.10), Catatonic Type
(295. 20), Undrtr)freac@nga&pmomyé@ftozgmlm) and Resi dual Type (295. 60);

Schi zophr eni form Di sorder (295.40); Schizoaffective Disorder (295.70)

i ncl udi ng the subtypes Bipolar Tyge and/pressive Type; Del usional

Di sorder (297.1) including the sty ypes Er ot grani ¢ Type, G andi ose Type,
e’™~ M xed Type and Unspecified

Jeal ous Type, Persecutory Type, Sons [
: red Psychotic Di sorder (297.3);

Type; Brief Psychotic D sordeg? :
Psychotic Disorder Due to a Cepera Bdi_cah_Cgndi ti obVincl udi ng the

subt ypes Wth Del usi ons and W t I ucithat i Bns; Subst ance- | nduced
Psychotic Disorder incl udrRrg\ ubtyp Wth Del usions (293.81) and Wth
Hal | uci nations (293.82); and gc Disorder Not Ot herw se Specified
(298.9). Conpounds of fornula Rx) and pharnmaceutically acceptable salts and
sol vat es thereof may al so be of use in the treatnent of the follow ng

di sorders:y HVR@%S(': alﬁ&?' "gﬂ@ ﬂ%%@&éﬁ% hleﬂ%ﬁjl HEOAGa YRR ﬁpﬁeﬁ%i’ﬁg

Epi sode, Ivanr C_Epi SO e Epi sode an orranr c Episo Dépr essi ve

S ik

Di sor der s 1 nctHmi-AG LV Wherpiady and p erags sis herpipdiefigngi ¢ Di sorder (300. 4),
Depr essh Veyibth §@5ﬁ§6uﬂ@@f@mgraw se Speci fi ed (311) ; Bi polar D sorders
i ncluding Bipolar | Disorder, Bipolar Il Disorder (Recurrent Mjor

Depressi ve Epi sodes wi th Hypomani ¢ Epi sodes) (296.89) 51€ycl ot hym ¢ Di sorder
(301. 13) and Bi pol® Di @rtd@,r; Clherwr pecifred (296. 8G); Cther Mood
Di sorders i ncl udi ng d Di so?%:{ eral Medical Condition
(293.83) which includes the subtype \)V‘th Depressive Features, Wth Mjor
Depressive-|i ke Episode, Wth Manic Features and Wth M xed Features)

Subst ance- | nduced, Mpod D sorder (incl udr the subtypes Wth Depressive
Feat ures, WiEein¥aniRc > Beatirandaarassidaing Qfﬁes) and Mbod Di sorder
Not Ot herw se Specified (296.90): Anxiety disorders including Panic Attack;
Pani ¢ Di sor derto bbglinvgca@pband 6f fars@tader

RS R ]
R
R
0 W " I-2
1
R \O)x7< RQ

R R’

15 wherein one of R®, R7, R® and R’ is
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wi t hout Agor aphobia (300.01) and Panic D sorder with Agoraphobia (300.21);
Agor aphobi a; Agor aphobia Wthout Hi story of Panic D sorder (300.22),

Speci fi c Woabiew14390. 29, fornerly Sinple Phobia) incl udipog/irb@ssudstypes

Ani mal Type, Natural Environnment Type, Blood-I|njection-Injury Type,
Situational Type and O her Type), Soci alléRhobia (Social Anxiety D sorder,
300. 23), (Cbsessi ve-Conpul sive Di sorder (300.3), Posttraumatic Stress

Di sorder (2B09vIBI3in Xaie ut@H S NES O, Foiier-{BPISrdR” teRN eanall inzmd i atey

Di sorder (300794 her&RHefdry, D sorder Due to a General Medical Condition
(293.84), Substance-l|nduced Anxi ety Di sorder, Separation Anxiety D sorder
(309. 21), aAdj qmor%éﬁt hysrQsiag the sffer Broamyd obirin 8gompaynd atfonmilads Yhesedpr der
Not O her wiseh géﬁ;i ed (300.00): Substance-rel ated di sorders including
Subst ance Use Di sorders such as Substance Dependence, Substance Craving and
Subst ance Abéﬁe' Subst ance-1 nduced Di sorders such as Subst-ance

| nt oxi cat iBh’ %E%tgz[e hce Wt hdrawal, Substance- |nduced Delirium:

Subst ance- 1 nduced Persisting Denentia, Substance-I|nducedPersisting Amestic
Di sorder, Substaemsting adompduRsgtioomute Di sorder, Substance- |nduced Mbod

Di sorder, Substance-Induced Anxi ety Di sorder, Substance-Induced Sexual
Dysfunction, Substance-Induced SlL.gep Di &8rder and Hal | uci nogen Persisting
Perception Di sorder (Flashbacks) ™\l cohdl -Rel ated D sorders such as Al cohol
Dependence (303.90), Al cohol Abuse 2 cohol Intoxication (303.00),
Al cohol Wthdrawal (291.81), cation Delirium Al cohol

Wt hdrawal Delirium Al cohol - i ng DeneWlia, Al cohol-Induced
Persi sting Amestic Disorder, /duce® Psychotic Disorder,

Al cohol -i nduced Mood Di sorpier 'Jbgnduced Anxi ety Disorder, Al cohol -
| nduced Sexual Dysfunction, AP coro -4 nduted Sl eep Di sorder and

Al cohol - Rel at ed Di sorder Not ORherwRse Specified (291.9); Anphetam ne (or
Anmphet am ne- Li ke) - Rel ated Di sorders such as Anphet am ne Dependence

(304. 40), ﬁ%ﬁ?% ae é?giggz Eﬁ@%%%%eﬂ%@*ﬂ%@%&ﬁré MO Dte"'oﬁv R232Rr89) .

Anphet ani ne hdr awal 0), tam ne | ntoxication TP um

Anphet ami rie—{@dug €O PEly anbp iscdebingd pefeqreinAefiiet ani ne- | nduced Mbod Di sor der,
Anmphet g ngrh RAUESHuANYE BiMuld sorder, Anphet am ne- 1 nduced Sexual

Dysfuncti on, Anphetam ne-Induced Sl eep Di sorder and Anphet am ne- Rel at ed

Di sorder Not Otherw se Specified (292.9); Caffeine Reglzated D sorders such
as Caffeine Intoxidati €H . 90), Caffeine-|ndueed Anxi ety ki sorder,

Caf f ei ne- I nduced Sl e Di sorde g{ggégaf.-f €hgs Rel at ed Di sordé}r:ﬂ Not Ot herw se
Specified (292.9); Cayihabis- t Bi sorders such as Cannabi s Dependence
(304.30), Cannabis Abuse (305.20), Cannabis Intoxication (292.89), Cannabis
| nt oxi cation Del illéirﬁj{n 12Car11£abi sl nduced Psychotic Di sorder, Cannabis-I|nduced
Anxi ety DiwberdierR s ,BanRabios n and mareds drfinsddereimbefor her wi se Speci fi ed
(292.9); Cocai ne-Rel ated Di sorders such as Cocai ne Dependence (304.20),

Cocai ne Abuse {3{}2aiR Qhcompoaad BEfdrifu@Xi cation (292.89), Cocaine Wt hdrawval
(292.0), Cocaine Intoxication Delirium Cocaine-

RS R ]
R
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| nduced Psychotic Disorder, Cocaine-Induced Mbod Di sorder, Cocai ne-I|nduced
Anxi ety Di sorder, Cocai ne-Induced Sexual Dysfunction, Cocai ne-Induced Sl eep
Di sor der wododsnasi7ae- Rel at ed Di sorder Not O herw se Speoifriredoosdosd D) ;

Hal | uci nogen- Rel at ed Di sorders such as Hal | uci nogen Dependence (304.50),

Hal | uci nogen Abuse (305.30), Hallucinogel¥d ntoxication (292.89),

Hal | uci nogen Persisting Per cecgti gn_Di sorder (Fl a;hbalgks) (292. 89),

Hal | uci nogaxd whereini X% ist-{ GH2 D PNRUMR isigh b udivheed R- tonitiead nB3y o kot pare as

Di sorder, &#hld6eRa06&INduced Mod Di sorder, Hallucinogen-Induced Anxiety
D sorder and Hal | ugi hogen- Rel at ed Di sorder Not O herwi se Specified (292.9);
| nhal ant - F@én%a%{ﬂmeﬁ%ﬁ?%@&émg&wsgg SrHPdr ARl pe seRPOHEE o?émp. WOERSHA| ant
Abuse (305R9Qhyddoghal ant | ntoxi cation (292.89), Inhal ant |ntoxication
Delirium Inhalant-1nduced Persisting Denentia, |nhalant- |Induced Psychotic
D sor deg, Arng%lrﬁg{i‘;ek duced- Mbod Di sorder, Inhalant-Induced Anxi ety Di sorder
and | nhal ant-Rel'ated’Di sorder Not O herw se Specified (292.9);

Ni cotine-Rel ated Disorders such as N cotine Dependence (305.1), N cotine

W t hdr awal (299.®}ctingd egmpsindef fimatded Di sorder Not Ot herwi se Speci fi ed
(292.9); Opioid-Related D sorders such as Opi oid Dependence (304.00),

Opi oi d Abuse (305.50), Opioid #@t oxi c@®i on (292.89), Opioid Wthdrawal
(292.0), Opioid IntoxicationDelN\yium (Opi O'Ed-| nduced Psychotic D sorder,

Opi 0i d- | nduced Mbod Di sorder, OppsidlAducetdt Sexual Dysfuncti on,

Opi oi d- I nduced Sl eep Di sordgt—ay ) dt Rel at ed Dygprder Not O herw se
Specified (292.9); Phencyclidi negé 2R EI%I i di ne-Li ke)- Rel ated Di sorders
such as Phencycli di ne Dependence{ 304.160), "Phencycl i di ne Abuse (305.90),
Phencycl i di ne Intoxication (292.89), Bfencyclidine Intoxication Delirium
Phencycl i di ne-| nduced Psychotic Di sorder, Phencyclidine-|nduced Mod

Di sorder, Phencyclidi ne-l nduced Anxi ety Di sorder and Phencycli di ne- Rel at ed
Di sor der Neheréin ik arSpatefihedbereRdRf@; Sedative-, Hypnotic-, or

Anxi ol ytic-Rel ated Di sorders such as Sedative, Hypnotic, or Anxiolytic
Dependence (304:.10Q) i pnotic, or Anxiolytic Abuse (305.40),
Sedat i ve, ng‘g{d}gfo?ﬁ%ﬂﬁ%}gﬁ/ﬁt% I nt oxi cation (292.89), Sedative,

Hypnotic, or Anxiolytic Wthdrawal (@&92.0), Sedative, Hypnotic, or
Anxiolytic Intoxication Delirium Se@latives Hypnotic, or Anxiolytic
Wthdrawal Delirium Sedative-, RMy e or AXiolytic-Persisting
Denentia, Sedative-, Hypnotic-, or "Anxiw®laytic- Persisting Amestic

D sordep, Sedative-, Hypnotic-, or ARXi cﬁ‘yti c- I nduced Psychotic Disorder,
Sedati ve-, Hypnotic-, or Anxiolytic-lInduced Mood Di sorder, Sedative-,
Hypnot i c- , wRéreI 19 Cy L allyl, RAUEEH Ak Gbfindd 15:06iH defopethdd RVas halbheRpNBiflage , OF
Anxi ol ytic-1 nduced Sexual Dysfunction, Sedative-, Hypnotic-, or

Anxi ol yti ¢ aﬁ’d’ﬁl&"é Ca¥EE OW>sor der and Sedative-, Hypnotic-, or

Anxi ol ytic-Rel ated Di sorder Not O herw se Specified (292.9);

Pol ysubst ance-tRejtatiead dngouddpf fuotulas Pol ysubst ance Dependence (304. 80);
and O her (or Unknown) Substance-Rel ated Di sorders such as Anabolic
Steroids, Nitrate Inhalants and Nigrous QRide: Sleep disorders including
prinmary sleep disorders such as Dgssomni 4s sulglp as

R
O N R I
1
R\O)>< 3 R9
R R

15 wherein R* is Ci7-alkyl and R? to R® are as defined herein before,
and optionally hydrolysing the ester group to obtain a compound of formula I, wherein
R' is hydrogen.

As described above, the compounds of formula (I) of the present invention can be



Primary I nsomia (307.42), Primary Hypersommia (307.44), Narcol epsy (347),
Breat hi ng-Rel ated Sl eep Disorders (780.59), Circadian Rhythm Sl eep Di sorder
(307. 45) wocodyasoumi a Not O herwi se Specified (307.47) pcprEPossossheep

di sorders such as Parasomias such as Ni ghtmare Di sorder (307.47), Sleep
Terror Disorder (307.46), Sleepwal king TiSsorder (307.46) and Parasomi a Not
O herw se Specified (307.47); Sleep Disorders Related to Another Mental

Di sorder sisethagedisamanis SorRaE esignans andlotr heavention of difiasas whach 4r807. 42) and
Hyper somi @ofkahk@l 8¢ PPA RGP Aontdts Qﬁgﬁfﬂelg 3P Hlseasel HERIidPeRRQr der Due

to a General .Medical Condition, in particul.ar sleep disturbances associ ated
with such WE%@T SR UER Sepggident dighdes Reits, instrasddimd andehalesteralst | ess
| eg syndr dewls, hagictiladn dow HIYL-dhsleaa ol highTDISdhsltanos ok hithoeidySahieddss or der

i ncl udi pg e _subt S _|Insomi,a,.T ersomi g, Type, ,Parasomi a Type and
M xed Tgpea; %Psecgeﬁoé‘gﬁlé‘%asssnFﬁt%’tollf gﬂg’%&fﬁ% ?%’ﬁé?orﬁﬁgi)’s V%%g@??q?fﬁrﬁis%ei’ ders

i ncl udi ng endptletidlalyBfugotidmpro@aguiag) statasiyelipdemns, Polyoystie ov{rg 9ghdBO)ne, Rett' s
Di sorder (; A | S| E i ) vasi ve
D sorder Nt ey e poath .%%%-?%'%8flEﬁ?sgﬁﬁﬁﬂ_ﬁgﬁ%gtfz@%%%@?@&%f??s?

Aut i sm) . AtRaBRTeRBHS: pBplespsly fhissis o6 theives, thyuwsprtaish arfiriisuesteapribnisis spaptigpess

At t ent i on-daelf dtRértskink¥perdasst ind diYeabdsTRAt0RYe 40 HAaRRAIHPR nipoktnOddch as e.g.
Attenti On-‘%lfg"m t, /H%/%eractl Vi ty Di sorb%er Pr edg?m nant'| Igﬁ,ttentl ve %ype
(314. 009, AERURET HASESE PE PP TSGHEIPAR Y0l ogntsve %wnﬁa@%@ H6rg'dvq npul se
Type (314.didhsarichnétisgnth are Odibooirdomdiyplenaahder) prpstbiesancte) paNefeatt her wi se
Speci fi ed )% r ki ic Disorder:. Disruptive Behayio i sorders
such as Coc(r%gé%ta%gbg%éggap Clérp:'?:ﬁhedf Sr%s {nﬁgl%nl}ﬁlgyf%és RS %(T]lﬁ%to%é%‘g gD IrDy pe
(321.81), habssterd develsOnigh L.DTyqbelestRa leg2ly, high trighpeeide taveld, afddke me@baligo)
Opposi ti ongl 4 {dld @PdrBhrotdeprdtdlad 81) and Disruptive Behaviour Disorder

Not Ot herw se Specified; and Tic Disorders such as Tourette's Disorder
(307.23): Persgnality, Disorders including the subtypes Paranoid Personality
Di sor dé% (301. e,m‘é‘?fﬁio?r}gﬁre%é? §]é?|éff(i?tfsytoIZH?@HPEI@I“tI@GQ%VPOS%?ﬂf&HW%?

Per sonal i tepniposmdde defiBilabd?y anddphaaticaltidzly saaplableabies ahdRr adjdPdnt. 7)
Borderline Personality Disorder (301 ,83), Hi strionic Personality D sorder

(301.50), Nargissistic.Personality Disorder (3 1 voi dant Personality
b sor der” (301 B e ERERET Pk RO R b PR dy
bsessi ve-tGonpeltgialipa@esobainicey pBitsoladyas (1Bgdpattic adiveRebgama farythdi sor der
Not QX Ner W eemafid)dittel dtbn ot hiseSONRALE URIho0hIaGAGHFPAD didf 801, ! he
treatment of cognitign inpairnment in other diseases such as schi zophreni a,
bi pol ar? di3geRHEr Exageplpeefstueh diseaspreare gighetss aerticlalsmmamsslinderepdgathot i c
cogdist i Oni&iig%i?%él%iﬁﬁ, Wictelsed QR &ﬁd/&dléﬁ’lt%@d)[%g@\’_%&t, par@icﬁlaélﬂcﬁhmr' s di sease:
an exua ST U .I I NCL Udl ng Sexual, SI.r SOy aer Sucn, as

Hypoact i Vé@iﬁ,ﬁ‘jgﬁﬁﬁ@ﬁiﬁé-%@ﬁéﬂ&ﬁ%@ yeerigh Vgé’xeﬁg TOYREPYS GheaFSsor der
(302.79); metxbelic gndusad (seihdrontteX)s clsvutéd blsod prabereSexdodiclidl dysfhaktidr,sor der
(302.72) %@gc&é%‘lﬁnggtg%s cllgfs?lpidemia, polycystic ovary syndrome, inflammatory diseases such

25 asrheumatoid arthritis, osteoarthritis, psoriasis and other skin disorder, and proliferative

diseases.

In another embodiment, the invention relates to a method for the treatment
and/or prevention of diseases which are modulated by PPARS and/or PPAR«, agonists,
which method comprises administering a compound of formula (I) to a human or

30 animal. Preferred examples of such diseases are diabetes, particularly non-insulin
dependent diabetes mellitus, increased lipid and cholesterol levels, particularly low HDL-
cholesterol, high LDL-cholesterol, or high triglyceride levels, atherosclerotic diseases,
metabolic syndrome (syndrome X), elevated blood pressure, endothelial dysfunction,
procoagulant state, dyslipidemia, polycystic ovary syndrome, inflammatory diseases such

35 as rheumatoid arthritis, osteoarthritis, psoriasis and other skin disorder, and proliferative



Di sorder (302.72); orgasm c disorders such as Femal e Orgasm c Di sorder
(302.73), Male Orgasm c Disorder (302.74) and Premature Ejacul ation

(302. 75) ;weesesalispai n di sorder such as Dyspareuni a (302p¢@)rpasud/obssgi ni srmus
(306.51); Sexual Dysfunction Not O herw se Specified (302.70); paraphilias
such as Exhi bitionism (302.4), Fetishisnm9-302.81), Frotteurism (302.89),
Pedophi lia (302.2), Sexual Masochism (302.83), Sexual Sadism (302.84),

Tr ansvest idisegessi shi sm (302. 3), Voyeurism (302.82) and Paraphilia Not

O herwi se Specified (302.9); gender identity disorders such as CGender

/la\ge:"t ity P‘ Sor’ﬂ%gn‘ﬁﬁti@?%lgﬁggffa@%% @Se u%@glf @ﬁﬂﬁcﬁ;{u nélls dentfited aﬁ'b§@fog%e in tiad
ol escents or ults ..85) ;. .and Sexu sor. der. er ecifie
(302.9). AFPtBEntRE/qFAPEHEOR GF ASCHATAIGH 2P Igied PR P ARG S BN | oned
herein ar ?g@ﬁntsemt@ieactxmpreabf suth didfegsep e shidtictds/ pertitulaiy nd-tdbulint he o
context _of,the,present inyention, t term . cognitjve inpai [ udes
for exanpl deePFlﬁ%éonlt ﬁ@g?tﬁ%ﬁ]teﬁ%‘fs’ ?%%S?m aBQ]C}&@a%frtoli {%eq?’l? %&ﬁ%%@%?(ﬁ%? ng

at t ent i on, dwolesteral hign] DLednokeistegoldostugll eiglyceridertsvgls, (@thesoscireotic disaisesor der s,
amesi a, 3ABEELE peg%]ﬁ [

age- associ at eg&%esg%%%rn?eﬁ%gﬁr%%%{% ) glg{g t%aﬂgté}gge u%’c?idg%fgﬁilogm_? ?@%n’

i npai r mentPrasoaguleatsiite, dfsligideric polycysis oniy sEndregaddlampateryidjsegses such

di sease, Rjs¢kethasaBethrilsdssté Rl tRY, SLBARAE 4l StheOdiieAisSRIFE LU Préolifedadise SUCh
as Multiinfarct denmentia, alcoholic denentia, hypotiroidismrelated

denent i'&, HA¥f@dHenenti a associated to other degenerative disorders such as
cerebel | ar atrophy and anyotropic lateral sclerosis; other acute or

sub- acut e condintadditfont tietinvanyionadats cotheiuse vicodgsivunds asdefimed abaed for them or

depr ession (sgsrg{ilgr(lj QF mescﬁLt a'trger'f‘tts 8l Ztr%gt%q?ancbgfigre LRt ﬁ%@sers %}h%hea(?e
cogni ti ve FERTTRE" “STroke, “halrodegener at ion, drug-1 nduce st at es,
neur ot oxi cmagelated by MPARScagrantBRARG agsmiistsrEneferredyexamutlestad qudodipiasss\iee
| npai _rnent?ia@éi%s‘,?&Pti"cﬁlaﬁ%ﬁgnﬁﬂgiﬂntde EnddXPaiab R MnelliRAMh BeasddIliARRd COgNi ti ve
deficit related to psychasis, ﬁg{i ost el ect roc,ogvrl)l Si Vv treﬁt rrﬁhné rel at ed
cogni tilde dolesteadlievelsepartigylanty inat HOLarhobmsiraelshigh dplachaestarphebhis di sease,
neur ol ept i Grolyrehidetevad bttlefselat 1D digasks trastdbol seliiddonteeSiedomeh®), devipaiinds  of
the i nventlljlon n?% be Uﬁe&ﬁh%f@o&bltnatl on wi t:h tlgagef | low ng agents to treat
or preventPReY BFSTUTE GFe Stupgtiof, PFQcoagiats ’(‘fi’f}@’i AP AN 3D ne,
ri speri donevargbyodeqrheyénflanpaary dorseasudh batheatrantijl arthidis.dstegsrthotis,
ext rapyram dal_.si ffacts; . 01 | i | C§: :
benztr opi rE BrRuT ot S5 Stsoldth ARG 0L LERAL, SRRk ElcA SN PP s
(such a¢ di phreptwydtasdefingd shmiedopani nergi cs (such as amantadine); iii)
anti depressants; iv) anxiolytics; and v) cognitive enhancers for exanple
chol i nest er aseThd\nbJuRids of B#alulAG) EATHd Meaufl@iRAGE the nidthels gheAbalewand
gal antam ne). The cgs)snpounds of the i néenti on m:ré tgeduzﬁd in. %onbi nation
with anti depthesactheds gpnipdhs e’iﬁfnpg?sév FANRBUS IR BRI, ARPHES T8 Wer s

conditions for the individual reaction steps are known to a person skilled in the art.

Starting materials are either commercially available or can be prepared by methods

25 analogous to the methods given below, by methods described in references cited in the

text or in the examples, or by methods known in the art.

The synthesis of compounds with the general structure I of the present invention,
particularly compounds according to formula Ia (scheme 1) with X equal to oxygen can

be accomplished according to scheme 1.



The conpounds of the invention may be used in conbination with the

follow ng agents to treat or prevent bipolar disease: i) nood stabilisers;
ii) anti pspebetdiiesy and iii) antidepressants. The conpowgdgredostohss7i
invention may be used in conbination with the follow ng agents to treat or
prevent anxiety disorders: i) anxiolyti-&;- and ii) antidepressants. The
conpounds of the invention may be used in conbination with the follow ng
agents to inprove nicotine w thdrawalScheme t educe nicotine craving: i)

ni cotine replacenent therapy for exanple a sublingual fornulation of

ni cotine betacycl odextrin and nicotine patches{ ar@ ii) luprogi on. The
conpounds ofR{he invention may Re used in di}nrg tidon wit f

n)

ap® reducg¥a R‘.ohgk
3 psate: r)y~GABA pecC

exanple tetra ; eind Qi) Cp{:l,oi YT ecépt or dnt agani for|exanpl e
nal trexone. The c@pounds of the invgntion may be used j/M gondination with
the followi ng agents to inprove opiate w thdrawal and Reddte opi ate
craving: i) opiold nu receptor agonist/opioid kappa recepto® antagoni st for
exanpl e buprenorphine; ii) opioid receptor antagonists for exanple

nal trexone; and iii) vasodilatory antihypettensives for exa%ﬁl e | of exi di ne.
The conpounds oglzt he (Frakent i on maycqu%d in conbination wi'th the

fol | owi ng agents| R0 treat ©OR"RMgvVent sl eeping disorders: i) benzodi azepi nes
for exanpl e temazepam | ornetagzepam estazolam and triazolam gf)

non- benzodi azepi ne hypnotics for exanple Zol pi dem zopiclore, zal gplon and
indiplon; iii) barditurates for exanple aprobarbital, t al
pent obar bi t af secjobagbi ta and phenobarbital; iv) antideprg

sedati ve- hypng or exanpl e chloral hydratgzand c lor}h&{ i 2 0 Y The
conpounds %f n;j(g'??)nhay be u§@ﬂ42)io—ﬁ%tnbi nat i OE\\Q tA\t.heRf ol | owi ng
agents to treafi anpreRia: i) GpPEDite stinulants for exdnpl®

cyproheptidine; iif ant7i depressants; iii) antipsychotics; iW¥) zinc; and v)
prenenstral agents for ‘exanpl e pyridoxi ne and progesterones. The conpounds
of the invention may be used {n gpnbi nati or}CH\zgxn/i\t\h the fo % ng agents to

. A3 o@anki depressatt's;  idrnopi ol _(Tr Cept or

| csrf oR’ exanpl e ondansegron; | Jf estosterone
receptor antagonists for exanpke flutam de; v) nood stabilisers; vi) zinc;
and vii) prenenstral agents. XThe conpounds of the invéntion may be used in
conbination with the followi ng agents to treat or prevent autism i)

anti psychotics; ii) antideprgssan®’s; iii) anxiolytics; and iv) stinulants
for exanpl e nethyl pheni date, ¥ am’ ne fornul ations and penoline. The
conpounds of the inventi optny sed (i?,q)@bi nation w B R fol | owi ng
agents to treat or prevent QAt et ici t(Clé%Q@)raéQHle ty Disorder: i)
stimulants for RSg m

treat or prevent bulim
antagonists; iii) antie

R¥ R
la
6-Hydroxyindoles 1 and the regioisomeric 4-, 5- and 7-hydroxyindoles are
commercially available, known or can be synthesized by methods known in the art. The
5 hydroxy function of compounds 1 can be protected by methods described in the
literature, e. g. by treating them with tert-butyldimethylsilyl chloride in the presence of
imidazole, preferably at room temperature in solvents like N,N-dimethylformamide, to
obtain the corresponding tert-butyldimethylsilyl ethers 2 (step a). N-Alkylation of
intermediates 2 with carboxylic acid esters 3, where R'® can be equal to e. g. chlorine,
10 bromine, triflate, or another leaving group, delivers indoles 4 and can be performed by
standard technology; e. g. in the presence of K,CO3 or Cs;COs3 at temperatures between
10 °C and the reflux temperature of the solvent in a solvent like acetonitrile or acetone or

in the presence of sodium hydride at temperatures between —10 °C and 50 °C in a solvent



exanpl e net hyl pheni date, anphetam ne formul ati ons and penoline; and ii)
nonsti nmul ants for exanpl e norepi nephrine reuptake inhibitors (such as

at onoxet iwenoosipiya 2 adrenocept or agoni sts (such as cl eairdippe)s/008571

anti depressants, nodafinil, and cholinesterase inhibitors (such as

gal ant am ne and donezepil). The conpoundd -of the invention may be used in
conbination with the follow ng agents to treat personality disorders: i)
ant i psychdiked&N-dinjethylfarthepriéssteptts; Estéri derivateks § aadidmmerclly amailable)or

anxi ol Yti Gan BASySBORAISaBhodllboniETh A BB oREGUS BiBIcE _iﬁaﬁ&gn Wi th
the followng _agents to‘treat or prevent nal € sexual dystunction: |
phosphodi elseibeddn (he lgrasiteot & bt tseatmentiwith tafeabyih ammoniwa Hiorideashf i1; ii)
gopam' e &e@@k@&@/efdsmh 'mqs@c&aata&mieﬂtm&hpé@a{rs n; Q§ol@éfﬁm%'é @t@ﬁ%f;@ﬁﬁbhﬁe and
uproprion; iii) .alpha adrenoceptar aptagonists, for ex e am ne;
v o oke dipsida A R BrEP R S P B Rt R b PP s s (R ol e
agoni st s sweipamds 64peptedanoutlivied irsehaheds to T)raesaotehsddnkithi t ors f or

exanpl e s I 1 nhi bktiors: radienal |

i bi ¢ or SO EseH & RILERAGMGRm prbCRBL AT RO DS AR o

f i banser img. viThdtssoohomgdonwithieiphavdphasphineapdie-ters dutyln dieapsopit oon
with the %ﬁ%gﬁ%ﬂi&r&ﬁ%ﬁ'té‘ ds@Ehat Rt ﬁﬁs%h%sgﬁ% LRAN,Q,NIgat or

prevent femal exual , dysfuncti-qn, i t'i'gn estrogen agoni st such
as est rditgiramg ﬁi@étca Wmeffeugés transfQranatippps preferably Fgipd KBt ncsobyent

ex amﬁl e C_flﬂ@rt@lil@ﬂaﬁl:idhﬁ)rohﬁmhb dﬁzét@ﬁrdﬂaiﬁﬁ@ﬁ ia_di’iﬁbi&ﬁ’?] te‘iﬂpﬁ?ii_ﬁfbaﬂtﬁ@liaﬁvely,_ dol
perpnenazi, oC or razl ne tri operazl n t hi ot hil XI,ne, oper1 dol ,
Tl | ndone it RSB Reids Bresiam P s IR o e cHib e Mo Rdeg ki Pe

cl ozapi ne,readtedhwithibydroxyirsipkes b dosrdyenguiiite NN -demethylfginraazide,ecetnisriesi done,
am sul pri de. gk B&ﬁﬁt -Qagay?[a&oﬁ n %@Pésénce%@%lbqgeﬁﬁé%gﬁ% SrieRsit,pc! ude
serotonlin reupta _e I nhi bi‘tors $UC as Clta opram escit al opra

f | uoxetl§ necarhyebdatd tempardurs sanging frp@)rooaigmpseatencdnilfd Ko rPa%fﬁl‘@giiﬂ grenend

reupt ake igphchith OfeRl &BSCDnBROUNBN ARSI AL BRlkh RE 208 finl AM@OlT an) ;
Nor adr enal i ne _reupt.ake inhibitors 1g,such as’ reboxetine): tricyclic
ant i depr eSE4H{Y ERILE tgﬁ'F?rFFSBPQ ing driflgtes by wraAmeREYIth ni pr ami ne,
maproti | i neiflubgurhéthpesliifovec antgydiidie M2 oF dinterted utylppridiaeiindicalorcagthaha ki @i t or s
(such as i(,?ﬁtcar boxazi de rm.ﬁl!} otb.?n}" def tﬁi@enel Zhne.an tr an%)l c3§pr on]' ne); and
others (suchCdS8OBUSFERTBNS HihEaIF Ate et 1A5EHME Mgyt Brglvent
t r azodone)likeNthdddshethylfarsmmide, digsethplstlinkedd, atdipnitrlesoeionaor methyl-ethyl
val proat e/ Xo] i i i trl @l apentin,
{opt 1 amt ey e B O bR AU RE RE ces kR BE PR ERE Corto IR ot s MeliSera 0200
al pr azol arfragias fiowaregsa et ©s 4916, prlathly sivund S0 Ciatickt ebeby the
Exanpl es d.%?xgﬁdlﬁﬁg IPGLPW). SLBbkfIRANMBLRE] Bl EnWRESARIAbOSM I sRBA ¢rMTer Ci al
suppliers and ysed w thout, further purlgflh?cgt i on ,unl es’s g%tﬁuler Wi Cfie st at ed.
Fl ash chr JR&CS ?%*aﬁgme&xswnrqf BERC WEh Agdiseindaler LgndegbaeendiaBh(tm or
Bi ot agef t rgivesi inised YBtepcd) latdwsbsaguen - slkplbtiomaf thepbasiged ethers 7 with

alkylating reagents 3 as described for the synthesis of esters 4 in step b (step f). In

addition, indoles 7 or esters Ia with R'> equal to hydrogen can be subjected to

Sonogashira coupling conditions (e.g. see descriptions in schemes 5 and 6 or Natchus,

Michael G.; Bookland, Roger G.; Laufersweiler, Matthew J.; Pikul, Staszek; Almstead,

30 Neil G; De, Biswanath; Janusz, Michael J.; Hsieh, Lily C.; Gu, Fei; Pokross, Matthew E.;

Patel, Vikram S.; Garver, Susan M.; Peng, Sean X.; Branch, Todd M.; King, Selane L.;

Baker, Timothy R.; Foltz, David J.; Mieling, Glen E. Journal of Medicinal Chemistry

(2001), 44(7), 1060-1071) to give alkynes 7 with R™? # H or the final compounds Ia,

respectively. Esters of formula Ia can optionally be hydrolyzed according to standard

35 procedures, e. g. by treatment with an alkali hydroxide like LiOH or NaOH in a polar
solvent mixture like tetrahydrofuran/ ethanol/ water leading to carboxylic acids Ia. If the
alkyne compounds 6 (prepared as described in schemes 5 to 7) and/or the



and anal ytical grade solvents as the eluent. Catch and rel ease purification
was carried out using SCX (strong cation exchanger) cartridges, consisting
of bondedpbase/msizsca with sul fonic acid functional growpsErMsHsHT ect ed
preparative HPLC was carried out using a 19 nm 100 nmor 30 nm 100 nmm 5
mm reversed phase Waters Atlantis col wd2-as the stationary phase and a
gradient fromwater + 0.1%formc acid to acetonitrile + 0.1%formc acid
as the el dgdroxymioles|Sucomtainabiradwantess eterispmpovatelasndasriphyliodidde car r ay

and a M Cr%ﬁn@%ﬁ&uﬁ@%?&iﬁ&@ﬁgﬁ{ers &%ﬁ@&n%amcﬁ HPPY g&Qgeg | yields

reported are_of p fied, isolated material. NVR spectra we tai ned at
298K, at tfH%thPii%%[aUﬁ%@W%tfa@é&r%i%a&h&a%ﬁ@?%os?ra iZaen. DPX400 or an Oxford
I nstrunent s(t 2%? MHz machi ne and run as a dil.ute solution. of | 3

unl ess ot her wi‘sB2RF QRO reagfipn Rl%ﬁnéeﬁ@gf SHBE EcackpR peieRCes gpplies for the

t et r anet hyiksthérdd@npgd¥adierils leadlfig &) confpdundeBPLdragal Eamsiiantiar@Grlyeported in
hertz (Hz), and I'tiplicities are labelled s (singlet), bs, (broad

si ngl et), GRS Pé‘%CP{fdlflg(tQ farpua: o (quartet), dd (doubl et of doublets),
dt (doublet of triplets) and m(nultiplet). LC M5 (Liquid Chromatography /
Mass Spectronetry) daga were obtained using an Agilent(tm 1100 HPLC system
with a 4.6 mm 568\m 3 7 reversed phase Waters Atlantis(tn) colum as the
stationary phﬁ%se. @ nt elution from97% water + 0.05% formnic %Igid /
3% acetonitriffe X 0. 0 f or m creagk 4 go0. 97% adetanitrile + Q,05%Ff6TRic acid
over 3 minutesyplNs ayfurgher CFr{n f‘r_\liuglreécoﬁt\iq)ﬁi ng %@1@1%@&5’2& aflowrate
of 1.5 nL R%% uged as the eluent. Retention tinme is reported as
mnutes (Wth gergéntage intensity for DA/ ELSD for the relevant peak).

Spectroscopi ¢ nonitoring was perfor rreq using an Agilent(tn) 1100 di ode
array (DA) detector or a Sedex(tm evaBorative | i ght scattering detector
(ELSD). Total ion current traces were obtained for el ectrospray positive
and negati ve il sygathiesinof &pduridSwithahe gatend sprhetirel, paassialy compoiindd
positive ap i L ORI LOR: + - t i X

(2, 3 di i e 8 qaf %%ﬁ@fﬁaﬁé‘%@%ﬁ’aﬂ%@é593%*8%5 Htdan

hydr oc AP ordogeespanding gpalamenmith X cjughta-oaygan: Sritabbnpafey contdiningas suspended in
dry di chl ghepREARRS af@DvH, kan BOFrpARH 8¢ ¥ithfdsHdohvn iRGhdd eloni908 gL 0 O OC.
To the 5“31\916” i on M/asmﬁg(ded ,%%\%%angl cgcl o[ 5. 4, g‘]éundeq-%en 1H(3 e% ,
about 14nmM- MeEumase Nniefanebe Hisigerro¢ 1R 49 dbiww Leobktdiitmon Hoflaarstadt,

i sopropyl suljf cashleyc Rl Kir Beve, €afddian fhriadof Chenbbey 1962| 10)G1 D31 1) ovaan benoved
and the m'xtured tirred %t. {oon%.tenperature for 1hh. Thgprczﬁction i xture
was washed PR TORT FIHPSARICOPFdalie FADE38 97 RE™ATC BV Spadione I H5Br * was
separ atled, inthrinediates srpteod|lymarsihphiat @ rmod prosptvafuadions, thaauamdticOHnder
reduced pr i gk o . ) . \Was
purified ééﬁﬁ%)n%% %Brﬁg%cﬁgﬁgﬁ%ghg%ﬁﬂisn 10 e% §[1§ g&%%ﬁb%sﬁ#gtgf) g{e col trm

el uting friserEoPGEIR@PLY aibeeestep seauqpse potasaibast indr Labslled Gemppendsi& | e

d . 9 0, 1 d
i?ggo? n d q?@ﬁ@k%uﬁﬁ%ﬂs 39(7), 0686 &5085(2000)§ g Uﬁusfo%ﬁ%ﬁog%@%at%% 4‘%’1 (2H

W 7,21 (R i BB s B A ALy g

H- i ndens 2-dithlobnptbpaneslohftempeiatiee, preferably around -30 °C); ii) treatment of the
triflate with triisopropylsilanethiolate, tetrakis(triphenylphosphine)-palladium(0) in
solvent mixtures like toluene and tetrahydrofuran in a temperature range between 60 °C
and 150 °C; iii) treatment of the silyl sulfide with hydrogen chloride in methanol

preferably around 0 °C to liberate the aromatic SH moiety.

25 The synthesis of compounds with the general structure I, particularly compounds
according to formula Ic, with X equal to nitrogen, can be accomplished according to
scheme 2.



Internediate 1 (1.75 g, 7.32 mmvol) was dissolved in glacial acetic acid (30
m) and then treated with concentrated sulfuric acid (0.8 m) followed by
wat er (2. \8orhje/st7d stirring. This mixture was then treatedrroshogseri odi c
acid (0.23 eq., 0.38 g, 1.67 mmol) then iodine (0.43 eq., 800 ng, 3.15
mmol ), and the whole mx was stirred at-®)-0C for 3-4 h. The reaction
m xture was allowed to cool and then partitioned between ethyl acetate and
10% aqueous sodi um net abi sul fite. TheSchemari c | ayer was separated and dried
over sodi um sul phate and evaporated in vacuo to give the title conpound as
a yellowoil (2.95 g). Mass spectrum (ES) : F 15364 MH) g C|2H 6 | NO
0

2s requires 36%; 1 ‘NNR,(400NHZR5CDCV 1R3% ) 2H, =M , 3 18
(IH1 m, 3.28 (2 R 4.28 (1H ] 'R63 (1|Fl2n=)3 §49,’ d, J =28
Hz) 17.51 (1K 56 (“IFII’ ediate 3 N ot

L/-r5-(4.4.5.5- Iﬂetrrret‘lhzyl 3, 2R 'agr an-2- yl gz 2)\2><d| h QrOHlHl nden-
2- yI | - 2-propanesul f®n am de A mi xtureof ( 1
- bi s(di phenyl phosphi no) f errocene) pal | adi un(11) chl ofi de gonpl ex with

d| chl oromet hane (3pol % 200ng, 0.27mmol), pota um acet at e (2. 649,
26.9mml ), and bi s(\pi nacol ato)diboron ( 1 .1 ed., 2.3g, 9.1|fmpl) in
A sol ution of

di met hyl sul f oxi de (60M } was degassed with argon for 5mns.
l:ﬁc?’ﬁﬁml ) i neidi meRh

irred at 80O3C_un
o0 cool and R
(3 x). The wer vvas sep d
sodi um sul fate and evapor at ed é”pressur%\b ive @ dé?k oi |
(3.25g) which was purified by chr&nmat’ography on a 50y R¥olRite(tm) Flash
silica-gel columm, eluling from0-50% ethyl acetate in petr& eumether to
give the title conpound as a brown oil (2.6Qg, 87% . Mass spectrum (API-):
Found 364 (WvH), C 8H28\B Ng 4S requ%res %@%I:NNR 250&%"&3&3 ) : d

(Do
wn
Q
o
o
D
o
Q
=)
o

Internmediate 2 (3.
the resulting m xtur
m xture was al |l owed
was washed with water

yl suI f oxi de (2%
R argon for 3h.
ith et :=" atle.

1.34 (12H, s), 1.39 (6H\ d, J=7Hz),f 2.867(2H oR3) F@SLH m, 3.32 (2H,
m, 4.27 (2H, m, 7.26 ({H m, 7.65Y(2H, m. Interrrredlate4

5-nmet hyl - 3-pvridinvl trifluoronethanesul fonateln a two-necked round
bottoned flask, under ni L oger* at nosphere, 3-hydroxy-5- nethyl pyridine (500
ng, 4.58 nmol) was suspened n ¥ mM of dry nethylene chloride.

Triethyl am ne was addegh (Z. 4 eq.) andrt*he resulting
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solution cooled to OOCoA SORL %E%‘ﬁ*@H% tde ( 1 .15 n, 6.87
dry lpetihyl ene r'i‘de was then added dropvvl se.

mmol, 1.5 eq) in 10,@1)5%
The sol ution turned pLF? aAlRter the end of the addition the m xture was

stirred keeping the terrperature at 0! for 1h and then allowed to warmto
roomtenperature. The solvent was renmpved under vacuum The crude oil

obt ai ned was t@@ﬂnHﬁdbﬁs@aﬁﬁ%é nﬁf&%ﬁﬂe&ﬁé Of5 QﬁMﬁaﬂﬂﬂoﬁ?&?& 0 a 25 g

Silica cartridge, col umfi was washed w t h ure cycl ohexane and the
product cofqrBEE af’*ﬁ %WW@&WW@%@SI@?@W%M@@ TR s dEie £ Snas

obt ai ned i aitig fdrAtid MAkgos Brrexy 3ol QTR E ihictibdiated P tiBHAPRG g €SS

one or more protective functions, the aromatic hydroxy group can be replaced by an

amino function, e. g. by applying the following three step sequence described in
Tetrahedron Letters 43(42), 7617-7619(2002): i) transformation of the hydroxyindole
moiety into its trifluoro-methanesulfonate (triflic anhydride, 2,6-lutidine, 4-

10  dimethylaminopyridine, dichloromethane, 0 °C to room temperature; ii) treatment of
the triflate with benzophenone imine, di-palladium-tris(dibenzylideneacetone) complex,
S-(-)-2,2'-bis(diphenylphosphino)-1,1'-binaphthyl, cesium carbonate, toluene, in a
Schlenk tube at temperatures around 120 °C; iii) treatment with catalytic amounts of
hydrochloric acid in wet tetrahydrofuran preferably at room temperature to liberate the

15 aromatic NH; moiety. This amino function of compounds 1 can be protected by

methods described in the literature, e. g. by treatment with di-tert-butyl dicarbonate



pure one (orange liquid, 372 ng, additional small spots in TLC and sli ght
aliphatic inpurities in the 1IHNVR). Total -2.6 mmvl, 57 %vyield Mass
Spect r umyaSpos/Femad 242 (MH+). C7H6 F3 NGB S requi res 2dt/epriédsidl7{ 400MHz,
CDCI3 ): d2.44 (3H, s), 7.46 (1H, s), 8.43 (1H, s), 8.50 (1H, s)
Internediate 5: (S)-5-brono-2-am noi ndatr24-canphorsul fonate salt) The title
conpound was prepared using a simlar nethod to that described in Prashad
et al, Advopt®yaihin tBapedsenc2ofa bagdike eNp tri&hylpplim@pref@zbly/aembien&oI ution of

the free lbt@@ efa%ﬂ@lﬁ’gowéﬁ@lgﬂecméh%%@”ﬁf Hgﬁ:?gﬁ&clﬂ%&&ge%@ﬁ dlo'

canphor su nic acid am nol ndan -(-)-10-
canphor s u|1fléﬁla§ 2 (dep o) Aﬂwbﬂ%%m}@r@l@éﬁ@ﬁ 7g%Frth? PHFPEER 10 position 1 wi

('S) - 5- br orar3E a@a@&@fm bR K" arl Be efid g%ﬂéﬂi@bﬁ)rﬁﬁbtmﬂaﬁe gronf i r med
by X-ra Furt her nan

0L 6l oY oAb R, dgiiers PRy § aeé B Bt Bty s d Sedlemked by

HPLC usi nge. ghia thepteosicagf Eghdi o1 GHE0; @t)tempa:ratﬁfes batweak 1APE kind therreflu250 X

4.6 nm NbbtJeJn epate eo‘fgf% SI_Q)RIEFF% rg(g Veﬁt 1(‘)@8?&%8?1 trlle, %‘?{’%\%‘ I%)E\]opyl am ne

G adi ent : cra rarfge 200-400 nm
Anal ysi s tdlmﬂwﬁomﬁlﬁm&m{nﬁep bh:eRenlomh@f the emteqtms ga@uzou@dﬁ%saméaﬁdr om t he

racemat e. @ndnmnjsle g 152 &nﬁ@?&&%@é acid Hﬁfthfl%&&t%r ng% ekl r OM the

racenat e. medi at e 3-di hydro-1
[-1-i nd@n-bﬁwﬁnﬁ pﬁ HirhHBRIGRY (SHpsTATare) #?q;fiﬁ@mlqeé% > bemg canddo base form

oft I nter nﬂﬁ*d@&%én&steb 3y, Qﬁﬂéﬁﬂécﬁh@s?c&!ﬁ&pﬁdrﬁﬂ?@é alk}fla’fhd"d?@::é I(lﬂng&QinLﬁ-l on IT R

wat er , eas a a ent ..

e bace TETHPIE arrE AT i ey 01 B et fra BB Se il Blaive’ "

2, 3- di hydr@miptuindd érist2p @) }vhizhpambadqsuta‘cmdaﬂddmlbydm Sepn tcambtgnmmsssi o the

preparat ' QR D AIABA RS ol RS Ao ftE BRI 61 5 Uitk diiHed P {pfepdreanis and

i sopropyl Oeﬁ/ er me
L/ - r ( 23} - Soythined & ssheraes met) fiying sodignphydirisie 5 6pdilam potagedim o3 CeHipdr o-

1H i nden- 2ca¥$$na%e ﬁfﬁ,&aaﬁﬁé{h‘flﬂﬂﬁﬁhﬁae, | e ?EQ!f&h&e, @n‘A@tﬁ ReaYBideas to
| nt er nedi at e %ﬁsm sim thod to

prepa 0 | nt rrredlate3
from I nt erigEah éﬁ’ﬁan’é?ééeﬁpecrﬁéfe W&Wﬁ&%@t QéﬂéEQNO&g ?ff)ragg’ i‘Ftnér nedi at e
8: _(}‘?) 5- @E@gﬂnareammuadﬁ;@oﬁﬁ@s Kci (ke £)C AltDOIAtIdle] Hcyﬂé@ﬁ;ﬁtﬁd{lﬁs 1)) can 200
simlar 0 1,

343, o, "o Binsiries s B G Sicebihd: g i Sl 20
5- br onue 2- mMonm andbgdrides2, ﬁgil(t&ﬁ)bu(tyﬂpyridine oediphloraudthimadt© °é20"ﬂ?hestecbrlﬂ¢ttaa| n

(R) - 5- br onpe 2, M AQLHAR aﬁﬁ@s_S(iﬁ)thé'Bfesence of a base such as sodium hydride in
solvents like nitromethane at temperatures between ambient temperature and 60 °C to
yield compounds Ic {following a procedure from Belostotskii, Anatoly M., Hassner, A.,
Tetrahedron Lett. 1994, 35(28), 5075-6] (step f). Further, steps d and f can be exchanged

25  to synthesize compounds Ic with R # hydrogen and steps fand ¢ can be exchanged in
order to synthesize compounds Ic with R" being equal to hydrogen. In addition,
secondary amines Ic (R" = H) can be reductively methylated with an aqueous solution
of NaH,POj3 and formaldehyde at temperatures between ambient temperature and 65 °C
[Loibner, H., Pruckner, A., Stuetz, A., Tetrahedron Lett. 1984, 25, 2535-2536] to give

30 compounds Ic with R'”? = Me. Alternatively, esters Ic with R'* equal to hydrogen can be
subjected to Sonogashira coupling conditions (e.g. see descriptions in schemes 5 and 6 or
Natchus, Michael G.; Bookland, Roger G.; Laufersweiler, Matthew J.; Pikul, Staszek;
Almstead, Neil G.; De, Biswanath; Janusz, Michael J.; Hsieh, Lily C.; Gu, Fei; Pokross,
Matthew E.; Patel, Vikram S.; Garver, Susan M.; Peng, Sean X.; Branch, Todd M.; King,

35 Selane L.; Baker, Timothy R.; Foltz, David J.; Mieling, Glen E. Journal of Medicinal
Chemistry (2001), 44(7), 1060-1071) to give the final compounds Ic. Esters Ic can further

be synthesized starting from aminoindoles 1 - optionally using one or more protecting



canphorsul fonate salt. The enantioneric purity of (f?)-5-brono-2-am noi ndan
(1S)- (+)-10-canmphorsul fonate salt was checked by HPLC using the follow ng
condi ti ongo 26018174 chiral pak AD-H 5 urn, 250 x 4.6 nm Wobidreosshesser A

n- Hexane; B: Ethanol + 0.1%ipa Gadient: isocratic 8 B Flow rate: 0.8
m/mn W wavel ength range: 200-400 nmAmzd ysis tinme 20 mn Enantionmer 1 was
recovered as 98.6% a/a fromthe racemate. Rt. = 11.9 mn. Enantioner 2 was
recover ed gisus 49pdying thednildwieg resctomsaiueite; 1):prdz@:c@ombfﬂ1e lanﬂm getpake 9:

for (5 i Or&sa‘lb%dthg g fr%%ﬂa%écggg%@grhgnl LIBE 91 09 rom eTthrtl ha

conpound was prepare ol n ashad et
al, Adv. §§Fﬁ‘frﬂ?e GatS'EfPS ¢ e BiFeaqtion vath dm&bl@v 7Weacr§16dlllll sieppfibcess
to the prepaiaigusino dirdy'eﬁrsféﬁﬁi ahe 113}caﬂ\'§§§:ft$ﬁﬁpw)léﬂ%yﬁa5§n)at thefiausd 1816
(M1T). 012H16 %?r Slre ires 317. 1H NIVR% 1.39 (6H, m,
2.88 (2K, ¥ 1° estensgd gsslgscripyed 1y stgp by °ﬂ7f1 M, d, J = 8

Hz), 7. 31 c(plidnaﬁl}) be HycBBly@éd-hccﬁi)dm@()Eﬂmidard procedures, e g by treatment with an
[ V-1r5-(2-f I }g,d’r?»?}g%(g 1lge ][w gf(thro(farosH&' npen 2- 8(1 2- propanesul fon

anmide A mix er rre cesi um car bonat e

(1.5 eq, %@Ydmofil?mhynoh’i&vdeeleadmg st wbom'hc 19149 Hi Beflynweompotddd ] was
degassed V{’g} a%cﬂe%rﬂegcﬁ‘g)eé iSdNeLRS 5 tJ hfﬁuf/ Ol d&ﬁ&ﬁoges‘égac%nﬁﬁqlq gl%szh%e%ters,

(2-fluoro yridi ny orgni¢c acld
| nt er naf i Giter compoyndygiang gp ﬁ?‘ﬁélfé‘tcéits de %@ﬂ@e Olﬁalmd AfIKtures Pf éﬂaaﬁaltqoww

sol i d sumﬁreh@ﬂumlellsadhumcmue &@aw@m ; mefhd dt P REGWH Iﬁhﬂi%l%?d B c‘iﬁﬂd)
0. 03mmol ) gﬂﬁf’t en e whole mxturetPstl rre eflux f 16h.
a

The 1 eact iR 5ok P BTHEE0H HOHRH ORI St B PP dnbb e ahRe R
acetate (].\@zntlgastamdn’micesalts(H;Ocrrys)ta]llﬂanmmv@amtmdmlmre ansisesephbat.ed(R)dsh ed and

evapor at e wa e s directed
preparati S(e);g%lh? Fé‘ﬂh& ?ﬁéﬁ?&thtsgvyaﬁ (lg%élné ?%%ﬁ{yﬁ%}@?%t%w, %umm um

( AP| +) 15 Folyiei mr(hw@-paramrwﬁ QFNQIZQ@S béqmﬁctﬁisChSMatogﬁ-PNM?néthdeg CcDCl 3
)+ 1.41 (e@ﬂﬁer&%hﬁﬁ%ﬁ@rber%&%c@@rﬂelﬁ@m 3.21 (1H, m, 3.38 (2H m, 4.35
(2H, m, 7.38 , 7.84 (1H, m, 8.19 (1H m. Exanple 2:
L/-r5-(6-fl uor&n %Q&gd@'réﬁékmnge&n@xm}@ﬂﬁ “saide r &8P Seglichcedn 1915&9@1”@1%“' fon
am deThe title conmpound was prepared by a simlar process ?o t he

pr epar at i gPTBriESQIRpRUERdiseriss Ispdingitp caneprunds of sural fermulpd prticularly

(6-f1 uor o-Fupundt ngo}ggg@@f&nﬁgﬂ_ except that, instead of stirring the
m xture at conventional reflux for 16 h, the reaction m xture was stirred
in a mcrowave reactor at 1600C for 20 m nutes. Mass spectrum (APl +): Found
335 (M), C17HRs9FN2&2S requires 334; 1H NMR (250MHz, CDCI3): d 1.41 (6H,
d, J=7Hz), 2.98 (YQH, g’21 (1H, m, 3.38 (2H, m,
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R (CH,) =R
R, R7orR® = N =
1 R \yP;/ (CR1OR11)_~ (CHz),
R~ O)\7< Rs R13
R* R
20 id

The synthesis of compounds with the general structure I, particularly compounds
according to formula Ie and If, with X equal to (CHZ)PNRISCO, or (CH;Z)PCONR13 can
be accomplished according to scheme 3.



4.40 (2H, m, 7.00 (1H, m, 7.32 (3H, M, 7.93 (1H, m, 8.37 (1H nm. The
title conpound was al so prepared starting fromlinternediate 9, by a simlar
process twotbe/msepar ati on of Exanple 1, using PCT/EP2005/008571
(6-fluoro-3-pyridinyl)boronic acid. Mass spectrum (ES+): Found 335 (M),
C1l7HL 9FN2Q2S requires 334; 1H NVR (400Mz; CDCI3): d 1.41 (6H, d , J=7Hz),
2.98 (2H m, 3.21 (1H m, 3.38 (2H mM, 4.35 (1H m, 4.45 (1H m, 7.00
(1H, dd, J =8 & 2 Hz)1 7.34 (3H, m ,ScHe@83(1H, m, 8.37 ( 1H, m. The
racem c conpound was separated to give the two enantionmers by HPLC using
the follow ng conditigns:gCol utm: Chiral pak A$=H Baurn 250 x 4.6 mm

Mobi | e phase: A: n-He/ B! Et hanol G adi ent ; atic 30% B Flow rate:
0.8 mM/mn W W rdhgs: @l 400 nmAnaIyS|sF’ro| rudn Enanti omer 1 was
recovered as 51. 4*@&34% fI,on™ he racemate. Wf&%{ m n. Enantiomer 2 was
recovered as 48. 696@1 #r%n1the racemate. Rt'g —@lfQY m n. The enantioners
of Exanple 2 can be prepared using enantionmerically pure internedi ates.
Exanpl e 2a: /V-IT28)-5-&6-fIuoro-3-py[' i nyl)-2.3-di hvdro-1

rt-inden-2-yl 1-2- propanesul f onam Internediate., 6 was reacted with

(6-fluoro-3-pyridinyl)boronic ackd in a simlar process used for the
preparation of Exanple 1. except that, instead of ,stirringthe mxture at
conventional reflux F 6 k, &he reactlon nli\urf s stirred in a

m crowave reactor & 6 forl@0 m nutes; and/i ead f pal | adi um acet ate
and triphenyl phosphin bound tetrak’ Rosphi ne) -

pal | adi um was usé&dp obialn Ro

IV-1(2S)-5-(6 f1uor®- yridinyl)-2, 3-di hydr®- fHLnden-

2-yl]-2- propanesulfonaﬁf The enantioneric purity of the L/-[(2S)-5-
(6-fluoro-3-pyridinyl)- 3 di hydro- 1Hi nden- 2-yl } - 2- pr opanesul f onam de
obt ai ned was checked by HPLC using the sane condltloq?{as for the .»
separation of the racemc CO@ppund abovgzﬁEmantb Rk~ %ﬁﬁwre®amefﬁa as
2.08% a/a fromthe racentieg: Sk, LBH3 T N, Ena tiOmer 2 swas recovered as
97.92% a/a fromthe rlacemage. Rt. = 17.7 nin. Enantioner 2vvas confirmed to
be A/-[(2S)-5-(6-fluoro 3-pyridiny|)-2,3 di hydro-1/-/-inden-2-yl]-2-

pr opanesul f onam de by ray crystall ogrgphy® Exanple 2b:

L/-r(2R) - 5-(6-fluoro-3-pyridinyl)-2,3-di i i nden-2-yl | -2- "
propanesul fonam de The fitle conpoundR u gt mq1 bnyLa?’%rocess
for Exanple 2a, by first using |nternet] P %ogder ﬁrepare t he
correspondi ng °

If

R
R R 12
r— PG =R
(CHT \”/ (CR“OR") —(CHy),
R~
¢} R
R R’

Nitriles 1 and aldehydes 2 can be prepared from the corresponding cyano- or
formyl-indoles (which are known, commercially available or can be prepared by
5 methods known in the art) by reaction with esters having a leaving group in the alpha
position (compounds 3 in schemes 1 and 2) in the presence of a base like potassium or
cesium carbonate in solvents like acetone, methyl-ethyl ketone, acetonitrile or N,N-
dimethylformamide in a temperature range between room temperature and 140 °C.
Hydrogenation of nitrile compounds 1, e. g. using catalytic amounts of platinum dioxide
10 in a mixture of ethanol and chloroform, leads to compounds 3 with p =1 (step a). The
preparation of compounds 3 with p = 0 has been described in scheme 2 (compounds 5,
scheme 2). Compounds 3 with p = 2 can be prepared from compounds 2 in a two step

procedure: i) treatment with nitro-methane and ammonium acetate at a temperature



propanesul fonam de. The enantioneric purity of the /V-[(2R)-5-(6-fl uoro-3-
pyridinyl)-2,3-di hydro-1 Hinden-2-yl]-2-propanesul fonam de obt ai ned was
checked byoHRlé@1gsisng t he sane conditions as for the separatras/oods7r acem c
Exanpl e 2 above, except that the analysis tine was 22 m nutes. Enantiomer 1
was recovered as 99.04% a/a fromthe raédémate. Rt. = 16.62 mn. Enantioner
2 was recovered as 0.96% a/a fromthe racemate. Rt. = 18.29 mn. The

f ol | owi ngaxasmdollAdS teformotharbrresppdingsstroatirencigompovads,ddmpdustios tothegener al
formul a (h)mﬂ%‘b%l’ifﬂﬁ%titﬁteﬂ%lé&%ﬂ metBolSkdow % tﬁ@grt@teﬁw 1RydiQgen and p is

0, were pre thods sim’lar to the preparation

starting fHEMRURE Hﬁkﬁn&%%gflﬂ’cﬁgétﬁﬁg “RAPtestiohe %Fﬁ’bE’Q}B’rdisgt@IBaniﬂYc aci d.

The bOfOnblkyhﬁbﬂﬁn@-ﬁtﬂ)sadlden@@éﬁi@\h(bbﬁﬂhb%(ﬂyglidu@%ﬁbfe perfoenel Gmilawy & of the
foIIovvlngd g&%ers ﬁm:hemlnternatlonal Inc., Frontier Scientific Inc.
and Sl | any Ltd Tabl e 1Exanple 7:

-r5(4 rrethyl 3Pyr|d|n )-2,3-di hvdro-1/-/-i-nden-2-v p-2-
pr opanesul f on&ivipeuadsit stthre=0fcah be prepetiddiyeoxddiping ﬁbiehﬂdea 2mmoled standard

3- br orm 4c9§&1tixh@eéur9fnaﬁc £&d§298e§] s&m&%remr)te aBgiGEdin yg% 4b0nat e (1

. 5eq, Xt ure 4-dj oxan: wa
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degassed {ET&RP?P%&FQBI% mléfFWS Oﬁfeﬁhb‘é nolﬁéld%ﬁmddeébearrése(nﬁr@f 3-gueghyl
fol | oned fbﬁtetnlélapféﬂ‘@éfd@ﬁﬁ@ RRjuM r()&n%n@m @raaﬁ@mkép doemerhbﬁm;addamm

whol t d .at t h
Foacti Bh ke whbesfiesmeg Ekadly” 5%"@%%@%”%0&431 OO O ?W%’cgt ate
apgs\é\/ﬁ'ﬁ :r cotfineercialtyeavailabilayecanviesprspped by ?rd:t}mdd kevwpan dicentt) lhydez[ctmgd uc ed

EI lica- gelﬂ%lg%t?ﬁrs?w&“{;tgl aqg n%%i%%?}y&{ a%ﬁgﬁg{t e |n§’|§leutlj ejflj[gtr?rcnher%1 er to
gi ve the tliand@)coppon b’l&m@owrlmwemwteemouw%l m%e@p@éﬂbam likap| +) :

Found 331 cesi -
oun p()M"é‘ﬂufn drcksi ﬁ'i%%ﬂr%a@e 121%,6%15% gkg’g% ﬂé‘h@%@z 1697@ y 1%81%1( 2H,

1 41 (6H, °d )
: 4( Y6 PINNH‘;meQ‘Y’iénP&ml erﬁ‘ atqmmga’fqﬂrar{ga %ﬁio‘%{ﬁ er_r]}p&t)a urqau} (2H, m,
7 29 ( 1? ld(]g °(]~cj:(8dﬂ§ ourfils A0vitH pl= E%a,n K& phépdrddifroth cohaprdtin)ds 2 alethQWI ng
(1) aher o TREPS Es ST R YD T rnea b R SRR SRRt p 15 0 were
|Ior tepar e(cji gzarm?t?narmm SI; tihe Irag}?% i(g;d;kﬂeetbem paﬂ;qoumsmjn&;@akm}ardés agnsi %r ting from
nterned aifsequé9 ﬁ{)n‘{% a 4%%9}2%)0 pg)upl)ﬁg Y 2y ity 'ﬁvg? ared

i m dazol ylI "or *pyridazrny es are a conmer
avai | a¥l e ffom pyBRRURSts 2 E XﬁHPﬁEeffWP v g Emmpptsiregcsion Asiggl o Scientific

Ltd. and lianed I(Eén @ﬁ)'oﬁ bﬁo@dt&'@@kﬁvé&ﬁﬁ' s%Iﬂ&éE%d@Mﬁ%fSl NG AN
ACETYLENE ACTI he pr esent nven n is.concerpned wth
novel i ndélllm‘gJ‘d’é&Qféf caypsY ‘Pfé ShiractonFPpiAR Wl kpowp dxfeanl e
sal ts and agSteps).idveidendationds b giies Rbrla&dﬁlﬂdﬁﬂgﬁiﬂs(ﬂ orGnifiesd iptkpared as
outlined in schemes 5 to 7) can be performed applying standard literature procedures for
25 amide formation, such as the use of N-(3-dimethylaminopropyl)-N’-ethyl-
carbodiimide-hydrochloride and 4-dimethylamino-pyridine in dichloromethane at
temperatures between 0 °C and room temperature yielding compounds Ie (step d) or If
(step e). Alternatively, amines 3 or acids 4 can be condensed with alkynes 5 or 6 with R
= H (prepared as outliried in schemes 5 to 7) to give alkynes Ie (R¥? = H) (step d) or If
30 (R“Z=H) (step e). Intermediates Ie (R'* = H) or If (R'> = H) can further be processed via
Sonogashira coupling as described in schemes 5 and 6 to the final compounds Ie or If
[e.g. see description in schemes 5 and 6 or Natchus, Michael G.; Bookland, Roger G.;
Laufersweiler, Matthew J.; Pikul, Staszek; Almstead, Neil G.; De, Biswanath; Janusz,
Michael J.; Hsieh, Lily C.; Gu, Fei; Pokross, Matthew E.; Patel, Vikram S.; Garver, Susan
35 M.; Peng, Sean X.; Branch, Todd M.; King, Selane L.; Baker, Timothy R.; Foltz, David J.;
Mieling, Glen E. Journal of Medicinal Chemistry (2001), 44(7), 1060-1071]. Esters Ie and
If can alternatively be synthesized starting from cyano-1H-indoles instead of starting



R2 and R3 independently fromeach other are selected fromthe group
consi sting of hydrogen, G -7-alkyl and R4 and R5 i ndependently from each
ot her ar eweeb@atiedi4f rom the group consisting of hydrogercT@pr2005@dbdsyl , C
-7-Cyd Qal | Cyl, hal ogen, C2-7-al kenyl, C2-7-alkinyl, fruoro-Q 7-alk.yl,
fluoro-G -7-alko:xy, cyano-Ci - 7-al kyl-28nd cyano; R6, R7, R8 and R9
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6-Hydroxyindoles 1 (scheme 1) and O-protected 6-hydroxyindoles 2 (scheme 1) as
well as their regioisomeric 4~, 5- and 7-hydroxyindole analogues are known or can be
synthesized by methods known in the art. Examples for possible syntheses of these key

intermediates (compounds 6 and 7 in scheme 4) are given in scheme 4 for R® in I being



environmental factors that influence HDL | evels. The protective function of
HDL cones fromits role in a process terned reverse chol esterol transport.
HDL nedi ayveoédnasrrenoval of chol esterol fromcells in pecirpgpesoaloodsissues
i ncluding those in the atherosclerotic | esions of the arterial wall. HDL
then delivers its cholesterol to the |ir¢8r and sterol-netabolizing organs
for conversion to bile and elim nation. Data fromthe Fram ngham
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(mal es) aHH”§n¥@@% EReFesY.“A substantial increase of HDL-Cis currently
achieved by treatnment with niacin in various formnulations. However, the
substantial side-effects limt the tBerapeliti c potential of this approach.
As many as 90% of the 14 mllion diagnosed type 2 diabetic patients in the
US are overwei ght of obese, and a high groportion of %%- 2 Pabetic
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patients havey abnBrmal concentratiéps of |ipoproteins. k’ence of
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Langer hans cont?%ue4to produce
insulin action, mainly nuscle,

fof ound resistance to insulin
conpensat e by producing R®
insulin, which ultinatel
due to exhaustion and fail urego :
i nsul i n- produdy gelt§t. Thus T2D is a cardi ovascul ar ngtakotyg-Rgindr ome
associated with Ltlple conorbi dities including insulj /reS|stance
dysl i pidem a, hypertension, endothelial dysfunction ané i nf | ammat ory

at herosclerosis. 7TFirst line treatnment for dyslipidem a and disabetes
generally involves a |lowfat and | ow gl ucose diet, exercise and wei ght

| oss. However, conpliance can be noderate, and as the di seasg¢ progresses,
treatment of the various netabolic deficiencies becones necegsary with e.g.
| i pi d- modul ati ng agents such as statins and fibrates for dyslipidem a and
hypogl ycem ¢ drugs, e.g. sulfonylureas or metformn for insulin resistance.
A prom sing new class of drugs has recently been introdsgced ¢

whi ch a patient’ sRablllty to cont®® glrcose |evels in blood
because of partlal inmpairnment in response to the a
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Pioglitazone (Actos ) and rosiglitazone (Avandia ) bel ong togrthe

t hi azol i di nedi one (TZD) class of PPARg-agonists and were the first in their
cl ass tp be approved for NNDDMin several countries. These cenpounds,
however, suffer fromside effects, including rare but severe liver toxicity

(as seen W t N1} {08 It R%HArotelBEYerBlS 9t tHEREEFRE atom of indoles 1 can be

performed under standard conditions, . g. by deprotonation with a base like n-
butyllithium, preferably at -78 °C, and subsequent addition of e. g. tert-
butyldimethylsilyl chloride at temperatures between -78 °C and ambient temperature in
10  solvents like tetrahydrofuran (step a). Halogenation of protected indoles 2, e. g. through
reaction with N-halosuccinimides at temperatures between -78 °C and ambient
temperature in solvents like tetrahydrofuran delivers 3-halo indoles 3 (step b).
Compounds 3 can - following halogen metal exchange, preferably with tert-butyllithium
at ~78 °C in solvents like tetrahydrofuran - be reacted with alkylating reagents 4 with Y e.



body weight in patients. Therefore, new, nore efficacious drugs with
greater safety and | ower side effects are urgently needed. Recent studies
provi de ewbddesmmasthat agoni sm of PPARd woul d result in eommrosdsosst h
enhanced t herapeutic potential, i. e. suchconpounds should inprove the
lipid profile, with a superior effect o0OHDL-C raising conpared to current
treatnents and with additional positive effects on normalization of
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her ei n. Tibe, -ex M-thidikgdlé or i, Sres-oor 7-nndocibdolatanalogudst tespdchieely.gr oups, refers
to a branched or straight-chain nonoval ent saturated aliphatic hydrocarbon
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atons nore preferab one to ten car term omer al kyl" or
"Ci.y-a kydmtlcahter@errmounﬁs Cowbemat) en wrlsihS aedhaming-builking plorks6s(seherae
branched @y, strai ght-chai n nonoval ent al kyl radical of one to seven car bon

atons, pre erably one to four carbon atons This termis further

exenplified by such radicals as neth§ n- propyl, isopropyl,

n- butyl , s-butyl, t-butyl and the gr crfrcally exenplrfred herern

The term "hal ogen” refers to quorrne chlorrne brom ne and i odi ne. The

term' quoro | ,oner aIkyI er fI%or = 7 al kyl" brefer§4 o Iomer al kyl

1 2 3

Hydroxy alkynes 1 (R** = OH) or amino alkynes 1 (R** = NHR"® or N-protected
25 NR") or alkyne esters 1 (R™ = COQalkyl) are known or can be prepared by methods
known in the art. Alkynes 1 undergo palladium- and copper mediated coupling reactions
with halo aryls or halo heteroaryls to give alkynes 2 (step a) wherein R'?is aryl or
heteroaryl. These Sonogashira couplings are preferably performed using catalytic
amounts of Pd(PPhs)4/Cul at 45 °C to 80 °C in piperidine, in analogy to a literature
30 procedure [Stara, Irena G.; Stary, Ivo; Kollarovic, Adrian; Teply, Filip; Saman, David;



whi ch are nmono- or multiply substituted with fluorine. Exanples of
fluoro-lower al kyl groups are e.g. -CF3, -CH2CF3, -CH(CFs)2 and the groups
speci fi cavbyoexaspui fi ed herein. The term "al koxy" ref epgTiEP2008R0GTDUP
R-O, wherein R is alkyl. The term "l oweral koxy" or "G -7-al koxy" refers
to the group R-O, wherein R is |ower3dl-kyl. Exanples of [|ower-al koxy
groups are e.qg. nethoxy et hoxy, propoxy, isopropoxy, butoxy, isobutoxy and
hexyl oxy. HedidrePaveld CaFlectt Grech.dviem. 4l doompn g189Ns 64@EH EPIETal| y exenpl i fi ed
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partlcul ar st tut O en
N(H | é@veranéméphqnylnh@pm«r H Weptsé&eé%tr 90 TR m&iabiﬁ Hy® tenppsRRibral kyl |
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Preferred s

sti tu nt al o ral kyl, and/ or
| over - al kdXEFImERtf ler%v BE%IF%%H% H’S%@ PIERQIYTIIA ™G oups. The
term " het eﬁaﬂdsmlmet}ﬁ@fefbresweteﬁ 301°Caﬁ1&17ﬁidn¢tei1pe®ituﬁe' ﬂﬁimeai&dgl’cbmgouﬂcﬁﬁf can

conpri se el 3 a ons selected fromni [0)'¢ n_an

such as. topyulass Ry o8RG o Eiulﬁon&. SRR Hlldebo)
oxazol g0, nespedla@lyl (ptep b()qu:Brpteothm OféEtESZéR e Ge Hrquammtsrz ®er=Mefers to
bi cyclic in ;{B{ﬂ)gﬁg@s MERLSS n whi ch
one or bot h ri nHNﬁgﬁH@gsn{th@? Q:()C?@g)gsrg%énegg l'ect ed on%{ ni tP(yeen
oxygen or a§mrpﬂeﬁhe§u@}ng REOCEdyges Wﬁ]éllﬂl‘éw@in Bgicrdisterd)- fbl}rq@atrl@nsaepgnbed in

hydr ogen ats@l@erﬂé s ¥l osapatiblRBktCtefthRAPSk s tha®fdte th sdhbshelsiFiY ban Asdigt £1 oar yl
group may ve a substitution pattern as described earlier in connection
with the t}g FgeRAA™.  preferred heteroaryl groups are e.g. thienyl and
furyl which can optionally be substituted as descri bed above, preferably
with hal ogen, CF , OCF3, |ower-alkyl and/or |ower-al koxy. The term
"protecting group" refers to groups such as e.g. acyl, al koxycarbonyl,



aryl oxycarbonyl, silyl, or imne-derivatives, which are used to tenporarily
bl ock the reactivity of functional groups. Well known protecting groups are
e.g. t - wotyeemyar bonyl , benzyl oxycar bonyl, fl uorenyl wetrhphaspessrbonyl or
di phenyl net hyl ene whi ch can be used for the protection of am no groups, or
| oweral kyl -, b-trinmethylsilylethyl- and32-trichloroethyl-esters, which can
be used for the protection of carboxy groups. "lsoners"” are conpounds that
have identical nolecular fornul ae butSchéme¢6differ in the nature or the
sequence of bonding of their atons or in the arrangenent of their atons in
space. |somers thaf difffer ip the afrangenent of, their @tons in space are
termed "stereoi sofferg” St ereor 80 e—not mfirrQr | s of one
another are terned "di'4sRrEr eoi somerE" k'and Ster eoi sor'r%m
non- superinposabl e myror images are tegrnmed "enantionmers”, or sone “mes
optical isomers. A carbon atom bonded to four nonidentical Substituents is
termed a "chiral center". The term "phﬁﬂrrgceuti cal ly acceptjabl e salts"
enbraces salts of the conpounds of formtla (1) with pharnadeutically

accept abl e bases such as alkali salts, eyg. Na- and Ksalts,| alkaline earth
salts, e.g. Ca- and My-salts, andma@mﬁ%m substituted gnfroniumsalts,
such as e.g. trimethylamoni um sal Rs. Rhe t}rm "phar maceutijcal | y acceptabl e

salts" also relates to such salts. The sconpounds formul g (1) can al so be
sol vated, e.g. hydrated. The solvation can be effect in the course of the
manuf acturi ng process or can take place le.g. as a consequence of

hygroscopi ¢ groperties of an initgaldry anhydrous conpoXi “of; formul a (n
(hydrat i onfx har nadeut i g2t | cept abl e_Sal tr des
phar maceut i c:ﬁF{«y Accep | e, sol vites’ Lhe % "pharmacetiti &l |y a abl e

esters" enbraces derivatives of the conpounds & fornula (1), in which a
car boxy group has; been converted to an gster. Lower-alkyl, 4

hydr oxy- | ower - al kyl, | ower-al koxy-1ower-al kyl, am no-| ower-al kyl, nonoor

di - | ower - al kyl - am no- | ower,- al kyl , r phol ipgo- | i al Kyl . .

pyrrol i dino-1 oehe qragpr ot Bﬁ"ﬁ@sﬁmt?fg&%&g@alaﬂéﬁ’ﬁpi%gﬁéﬁ? Re smhesized vigy | |

| ower - al kytreapinggtr efzistees 1 (RAR£ 1) vkiyh a b like ADKydr ST m salvenwlikepl es of
suitabl ¢ esters, dJhe nethyl. t hyl r s %?ﬁ e
pref er rgd tggsr?lgdsr?g]ﬁ%orng? ﬁi)l/’in e%‘r?gyeet{lﬁ% P@é{vg‘% §V%¥‘I€“§§%£§§§ ‘?/Jyqur e e? Pgél The
t er m " phardifferent alkgiNalidescodpmebllyne balides'o >f Q-+ ppiiorsily camppge sotedingounds of

fornmul a (Lérﬁﬁg- rﬁ{g&?\;}t%@ﬁ&&é&%@%&%ﬁ%@f& gﬂn&f&u& H&ng DMPU

correspon este I norgani c of organic acjds’ such as, nrtric acid,
sul phuri ¢ AdANPAsopeisente(siepad; Te FXq*h%“ZééﬁﬂPesf v e beed) Srrteric agda,
S 2 e HRCL il gy Aol RS g et
gr gani shs. ath ‘M’Jélf 31%? f‘nflﬁé ﬁgl)lr' gg%lrha 1&‘?”1\}35 ﬁf‘?tgﬂgsrlgioé‘fneig Bargblh%ﬂjf?ﬁjgog%f formul a
(1) wher ei mecBkaiysapplring gethats kowalth wipersed skifled #3thie adepehSewghshifar om each
other are c';so%lpﬁ%% §8adsEaad ig%te%raoo%cﬁe%esé Eltoivﬂﬁs glfkynes 3 (step b). Alternatively,
compounds 3 can be synthesized by reacting enolates of compounds 1 with compounds
3 of scheme 5 with R* being a leaving group, e. g. a halide. Hydrolysis of esters 3 gives
15 access to acids 3 (R* = H; acid building block 5 used in scheme 3). Compounds 3 can be
chiral and can optionally be separated into optically pure antipodes by methods well
known in the art, e. g. by chromatography on a chiral HPLC column, or if R" is equal to
hydrogen by derivatization with an optically pure alcohol to form esters, which can be
separated by conventional HPLC chromatography and then converted back to the
20 enantiomerically pure acid. In addition, compounds 1 can be converted into chiral
amides which can be used for asymmetric alkylation reactions being well known to a
person skilled in the art. Esters 3 can be reduced with lithiumaluminium hydride at
temperatures ranging from -78 °C to 0 °C, preferable at -20 °C in solvents like THF to
give alcohols 4 R =RY =H) (step c). Esters 3 (R'® 3 H) can further be converted into



hydrogen, and R4 and RS5i ndependently from each other are selected fromthe

group consisting of hydrogen, Qy-al kyl, C3-7-cycloal kyl, hal ogen,

C2- 7- al kewpl2pod@siz#al ki nyl, fluoro-C 1-7-alkyl, fl uoro- @ca/EP2@isk0ssy1

cyano-CG -7- al kyl and cyano; R6, R7, R8 and R9 independently from each

other are selected fromthe group consisiing of hydrogen Cl-7-al kyl,

Ca™-cycl oal kyl, hal ogen, G -y-a{ koxy-Ci -y-al kyl -7-al kenyl ,

C2- 7- al ki rigrtiary plaehals EwithR'3i=R1" thidugh reactpn W'iﬁ)adlhdx’;ganomtadh@eyg@ltd{yl and

cyano; and aarly K69 L aT=tg romthe
%altkg)d ﬁd@&q B¥nds$n 320 Iﬁé(eQet}%Hmagl%%%Jr

o)
Sel ect 23”?ér§%f%%xab§wsgp—mmqhﬁgef§p«twa?r@ag‘%‘%f@;esaw (g O Rt g3 ky1
fl Iuor ? Q %’repi&Mt,suWﬂﬁ@ityaQeﬁﬁe@hkﬁéir;c m_ste@)r ﬁl"a{na@%yz«%asaﬂm RRi& is
sel ecte I‘O consi I nNg or .. a
i uor o- & -cogat I, gk pfRdvattatonstl mediiho) wRdnHnePariony
hydr ogen, tﬁ&cdpredpby&n@mtuﬂm)haltmmn&lﬂ L, aipkiphallyoin tR Preaerdte RI4 Cugljet her
wth the cg bmt@érm&wd%fﬁm%tts ?%ﬁ?%k}l?(et%?l@gn é‘o%* %i) fpSdpRisdgng: Ri2

is aryl et ro The sum

ofm n anoWT(*jh Rs i 0t gﬂaumaa&@npn@mﬁﬂd@d@ incethenordeteadatfueansisteps).dnd/ or esters

thereof . Rysfsd, ede 53 RAWASn Rt b Qéb'oﬁdérgajcohbﬁ ANRESL R, piNveny lgpgtvicrr : s

d f f la |-A wh X, RLt
EeLo U BRI TR S N el
fs:al ect eoclzu fd’r£7)m & e 1EHa0upPniceifs dﬁiobﬁ@le@cimbﬂtﬂrhﬂ@ﬁﬂde @m&@fdﬁ@r&y breféedbly- al Ki nél
uor o - - an
phar naceuta]lgélll(# %a&i élb)f %Ib\feés“%]éi){t@e ) gﬁ)@gs g(}/@% cgrrtefgpé)pélg}g %W%%?ﬁgwdr%d are
t hose conpburmgh redctionrwith alkyl-cdgamonatadbe danpeundst prefeneblpnederthe condstionson,
wher ei n R6gn A%ngﬁfr}u% tgﬂu mﬁd’rﬁla@l}l)gi?gﬁ%s 3% %m%&%ﬁ%@é&&ﬁ%i} @?ep for ml a

| having t
def i ned> hehisistepren@péionally be carried out in enantloselectlve or dlastereoselectlve fashlon

using methods well known to a person skilled in the art. Alternatively, alkynes 2 can first
be reduced with lithiumaluminium hydride to form alcohols 5 (step d), which undergo
Sonogashira coupling reactions as discribed in step a of scheme 5 to yield building blocks
4 (step e). Alcohols 4 and 5 can be converted to the activated building blocks of formula
20 6(R¥= OMesylate, Op-Tosylate, Halide or Triflate), e. g. by treatment with
methanesulfonyl chloride or p-toluenesulfonyl chloride in dichloromethane in the
presence of a base like triethylamine or pyridine, preferably in a temperature range
between 20 °C and room temperature possibly followed by Finkelstein reaction with
sodium iodide in 2-butanone at reflux temperature or by treatment with
25 trifluoromethanesulfonic anhydride/2,6-di-tert-butylpyridine in CH,Cl; at 0 °C to give
“ compounds 6 as methane-sulfonates, p-toluene-sulfonates, iodides or triflates,
respectively (step f). Compounds of formula 6 can further be converted to amines 7 in
solvents like DMA, DMF or dichloromethane via treatment with amines R*NH,
optionally using a protecting group and an additional base'e. g. sodium hydride if BOC-
30 protected amines are used (step g). All reactions described in scheme 6 are compatible
with terminal alkynes, therefore in scheme 6 R'? can also be a hydrogen atom.



R6, R8 and R9 independently from each other are selected fromthe group
consi sting of hydrogen, Cl-7-alkyl, C3-7-cycloal kyl, hal ogen,

Cl- 7- al kowp-2@kroisalskyl , C2-7-al kenyl, C2-7-al ki nyl, cyaror@pr2008006dskyl and
cyano; and pharmaceutically acceptable salts and/ or esters thereof.
Especially preferred are conpounds of f-d4mula |-B, wherein R6, R8 and R9
are hydrogen. Also preferred conpounds of forrmula | have the formulal-C
wherein X, RL to R5, RIO to R12, m $chemded are as defined herein before;
R7, R and R i ndependently fron1each ot her are selected fromthe group

consi sting of hyd{ngen COFal kgnyl , C2- 7 altid @OF e~ al kyl,

fl uoro- Q- al koxy 8ﬁgTCﬁ aIkyI 5ﬁ§*@yano and Hﬁ naceutlcaf1 ept abl e
salts and/ or esters thereof. Mre preferred are those conpounds of formula
I-C, wherein R7, R8 and R9 are hydrogen. Further preferrjed conpounds of
formula | have the fornula |I-D wherein X, R ! t oer% Rl gtor R

12, m n and o are as defined herein before;R, R7 and R8 independently
fromeach other are selected fromthe group congistin @$mhM\ro en,
C3-7-Cyd Qal |l Cyl, hal ogen, C2-7~al kenyl, C2_7-al ki f 1 uor o @‘Isiﬂglkyl
fluoro-C 1-7- alkox y, cyano-G - 7-alkyl and cyano: and ,pharmaceutical ly
acceptabl e salts and/or esters thereof. Mre preferred gre those conpounds
of formula 1-D, wherein R7, R8 and RO are hydrogen. Furtihernore, conpounds

of formula I, wherein RL is hydrogen, are preferred. Conpounds of fornula
|, wherein RZ @0¢k'R |ndependently from each ot her are hydr ogen or nethyl,
are al so pn@f ,f &cralchy _preferred argyco cmmmjornula

wherein R2 and R3\&F hydr ogen. feLiﬁmLiue?m{%% conpoufi B\Eij%ornula

I, wherein R4 is hydr Qgen. Cbnpounds of fornulfa ﬁhereln R5 is hydrogen,
C -7-al kyl or hal ogen, areg also preferred. EspeC|aIIy preferred are
conpounds of fornulh I whexein R5 is hydrogen~Preferrdd are further
conmpounds of formula | according to the preseht inventiqgn,

10! 11

R (CRI1OR1)
h CHj/ (CHZ)° R
d
f \
R10R11)m —(CHy) (CR’OR”),.,,
cH, s g ——— j/' CHs
CH R™

Alcohols 1 (alcohols 2 in scheme 5 and alcohols 4 in scheme 6) comprising a chain
length m, n and o can be converted into analogues with a chain length of m+1 or n+1
5 carbon atoms by methods well known in the art, e. g. by conversion of the primary
hydroxy group of 1 into a suitable leaving group, e. g. a halide 2 (step a), followed by
reaction with cyanide to form nitriles 3 (step b) and saponification to yield acids 4 (step
c). Acids 4 can be further transformed into primary alcohols 5 (R = R = H), e. g. via
esterification and subsequent lithiumaluminium hydride reduction (step d). Optionally,
10  alcohols 5 can be elongated to a chain length of n+1 carbon atoms by repeating the
reaction sequence described for the synthesis of alcohols 5 from alcohols 1. Alcohol
~ compounds 5 containing one or more chiral centers can optionally be separated into
optically pure enantiomers or diastereomers by methods well known in the art, e. g. via
HPLC chromatography, chromatography on a chiral HPLC column, or by derivatization
15  with an optically pure acid to form esters, which can be separated by conventional HPLC



wherein X is S, Oor NRL3 and wherein R13 is hydrogen, G -7-alkyl,

Cs~-cycl oal kyl, fluoro-C 1-7-al kyl, hydroxy-C 2-7~al kyl, or

Q- al koxyw6™0@l4yi74 More preferred are conpounds of for waglrapbooswbsrein X is
S. Especially preferred are conpounds of formula I, wherein Xis O In
addi tion, conpounds of formula | of the3present invention, wherein Xis (CH
2) PNR 13CO or (CH 2)PCONR 1 and wherein R13 is sel ected from hydr ogen, d
-7-al kyl , chBridatogebhpalMdyha mbhuoomdlgubstﬁueédl@cidsmmdhﬂﬁ ;?Halckxybe or and

is O, l
P et hose Eithiindyle Aol SLCR ind B s Rhndodthr S5 Sreabink Dl Wb 2f by P
and p is @aS@WdMGEHW%*HEMWCXtﬂ e(t@FﬁbyﬁNﬁmmr IR-Qithethhyttlogen or net hyl

and p is Ll@r&l B a%faltﬂfne(;ﬁfne%g seq‘ﬂaﬁtl t%Qﬁffé?eh§alel h%th@és, freafiigci al 'y
preferred are %H&o%.(l) f formu ccording t present 1 nvention,

wher ei P mbrefery! g 8ptwsen 578 C and rpogy tealpeéatv? eﬂowedabv oter pygrabysiss 0, 1
or 2, wtho bbﬁupﬁ@&d 6(3tdphx’)l Tﬁé'tﬁ)rfebporﬁﬂﬂg &fterfbof Acidd Wl deﬁvejas E’L@rtﬁl Preferr ed

are conpou f s,0 € Syme

or 3. Al son%FréE(fi qugféie ?Fré)d%%’o?frrf@gqbofna“ %ﬁbﬁﬂ%ﬁnﬁswmﬁﬁag’l as[‘??éc ﬂl?ﬁ%steﬁ and 0
is 2 or 3cdfectpmerds of fornmula |, wherein R12 is aryl, are preferred. Mre
preferred are those conpounds of forrrul al, wherein R12 i's unsubstituted

h I h t
Phemyl o7 D i b el e o PR RS T Bh B OH koxy and
cyano, 1 tSPPQtrﬁfééém@@@ﬁé%Wd%m W@nﬁrmrzilaﬁerﬁﬁ@ﬁgﬁl bysuerbeds welblnawn in
hal ogen, fth@m% F?be7(tﬁir4ﬂytmc &Eb&%ﬁfb fapha dﬁoayydermlmoa%m SR dalt
preferred. preferr ounds formula | e the onI owi ng:
DT o (4B Mot RIBRsh e SRR SCE e B COTVPHABHLIEGR ) |aceri o aci o
{6- d[ 5- (&htdmiﬂogmphpamd ﬁmny:enmwlb)aclle nﬁuhéeﬂamwhﬂmlly fundmids 61hy: % -acetic
aci 4-1 o} e n i acetic
aci d, {6 Fgldo(‘sc‘%rﬁf’% d{%(ra‘&%%t%%‘:?g‘b R %f)o i %‘ & WH ¥‘C& Bef P?ﬁﬁ‘ ny 1-yl}
- acet i &5 a@synmetric alkylation reactions being Well known to a person skllled in the art.

{4-15-(4- tgstefr Tﬁi&&’&&f’@ﬁa‘@f&’% am%awe)luaﬁr}&mﬁnmrhmﬁl htyaﬂeé récruxdlén gﬁfa@; ic acid,
{5- [5-(4-trif]luoroneth ox¥1f) - pent cetic
aci d alcohols 5 (step f). Alcohols 5 can be converted to act1vate bulldmg blocks of formula 7

{6-[2, 2- dl(REGt-—hY)'Méyléé- owfdsyl@feomaha@wmﬂﬁey e)g. B?@ieaﬂné&ﬂ%ﬂ%ﬂ -indol -1-yl}-
?;ﬁ} Ing} aIC Iﬁ]g%ﬂ'l qsélge 13)5' g}&;g{lh% oég—t}a}qlle%eléuﬂonyl fﬂ%%ﬁg 11P Eﬁl)rgmgﬁgltle llll‘l noyI ]
[ 5- (4~t0 i fresencneftaltoxylifeteiethy)angieabr gyrydipe ateferahly in atohpdratykd raaget i ¢ aci d
L e ek o AR PORLOB l
-i ndol -1 - yhlivarmdide in@ibiitanone at reflux temperature or by treatment with
trifluoromethanesulfonic anhydride/2,6-di-tert-butylpyridine in CH,Cl, at 0 °C to give
compounds 7 as methane-sulfonates, p-toluene-sulfonates, iodides or triflates,
25  respectively (step g). Compounds of formula 7 can further be converted to amines 8 in
solvents like DMA, DMEF or dichloromethane via treatment with amines R®NH,
optionally using a protecting group strategy (step h). Amines 8 can also be synthesized
from acids 4 or 6 via formation of the corresponding amide which is subsequently
reduced using methods well known to a person skilled in the art (step 1). All reactions
30 described in scheme 7 are compatible with terminal alkynes (R*> = H) except for step e
where terminal alkynes need to be profected applying methods well known in the art, e.
g. the use of a trimethylsilyl protection group.

The following tests were carried out in order to determine the activity of the

compounds of formula (I).



[rac] -2-{6- [5- (4-trifluor omethoxy-phenyl) -pent-4-ynyloxy] -indol-

1-yl }-propionic acid,

(6-{[ 3- (4wonbddusranmet hoxy- phenyl ) - pr op- 2- ynyl car banoy!| pemmtebyoisioesstpl - 1 -yl )
-acetic acid, (6- {[3- (4-trifluoronethyl-phenyl) -prop-2-ynylcarbanoyl ]
-methyl} -indol- 1-yl) -acetic acid, [6-3{nmethyl- [5-
(4-trifluoronethyl-phenyl) -pent-4-ynoyl] -amno} -nethyl) -indol- 1-yl] -
acetic acid, Backgroundinformation on the performed assays can be found in: Nichols JS et al.

[6- ({met thJVgl'ongAneH bfd &ﬁtﬂ%ﬁ&@?é&uﬁ&?@%@ FR P s brolifRA BRI aked L MY 1) -

i ndol -1yl] -acetic acid
[I - met hyl _mscqpior gamma leanechingieg domain) (1998 hanal Bieghemyd57: 1HdbI%| ~y| } - acet i ¢

acid, and pharnaceutically acceptable salts and/or esters thereof.
Particularly pmgfRh mmmue@lﬁu ahinans FPARS hn@PPAR& ANIGHEMe PPARGRfdron are

the fol | ow,n fI or met hoxy - - i ndol -
11} adetftiiagt Y RIGECR & bRt O DBt SRS Brie e &ﬁﬁ e
-i ndol -1 - yinjo plaﬁhlci:veatdrdand verified by DNA sequencmg Bacterial and mammalian

AT AL L T u%fiwone%%s%eaé@ AcHE
acid, (6- {G@lﬂ I@NAb rﬁh(lgld@mamlpmtewrfmedcm ngllb}ndlpgd@mauy te§P) of ami no
}-i ndol - %9% @Qﬂ PﬁAﬁ@caa[154 tdatd) I&hg@@%ﬁqm@i@ym

- pent - 4- yn oxy -|n yl }-propionjc ac
[rac] - {18~ [dcpmp ﬂ%@mqrrlm rtb%?h%wqb%ﬁw)wémthﬂ%yWsmmplﬁﬁrél -1-yl
}-acetic agbf thandl- thﬂh@&&uby@@kl dndabeefibatined sabtle flAShiY vee®h € Fend her eof .

E?‘gggln?l |y g%e:“/{e)errﬁéggnf?ed%y%ﬁgSequeenzeoarll }\r/svisng conpounds of formula I of the

{6-[5-(4- tr| f I uor onet hoxy- phenyl ) - pent - 4-ynyl ox7] -i ndol -1 -yl }-acetic acid,
{6-[5-(4-triflncluotiet,kyprepdimn yhi ppafitatibnyaf\dGxIBDifndoh protyin waret i ¢ aci d,

and phar &fb&h&ﬁ' {,;é gogigsg@%r?%ﬂrﬁ@gss)sceﬁggg ﬁan@ﬁa@ﬁahme(ﬁz%pm@w her nor e,

t he har euti cal conmpounds formula I and the
phar rradéutPl@éq)qo}G lad‘éélpﬁ‘dbﬂ @O]é’gY»eWﬂeSb?feﬁﬂwéd odrgselstt aklor nul a |

individually constitute preferred enbodi nents of the present invention.

Conpounds ]delg Falﬁulmnamgmsa:gave one or nore asymetric carbon atons and can
exist int orm of opfically pure enantlorrers m xtures of enantioners

h , f !
of di ZiterZL. ARG LG S e
di ast er eoi B‘I@@b BirdVi M@M Esngfﬁﬂéatqmmd:—éﬂeh BSAandve oidrET L &or behdistvedlined f or
exanpl & by, Lasi dboPy Ol LPERIHHRS- PUDARNBABLIEG UL ABAEIE.
oty hy W &

asyrmetrlc C I’OITB. rap |ra SOI’ ens
el uant )20 n@oomkpern{z zmt r[éd@sthéﬂ- érftrlﬂh@r@@mﬂ@flnaélenyh thiazol -5-yl-

ditritiomethylsulfanyl]-phenoxy}-acetic acid, was bound to 10 pg SPA beads
(PharmaciaAmersham) in a final volume of 50 pl by shaking. The resulting slurry was
incubated for 1h at RT and centrifuged for 2 min at 1300g. The supernatant containing

unbound protein was removed and the semidry pellet containing the receptor-coated
25 beads was resuspended in 50 ul of HNM. Radioligand was added and the reaction
incubated at RT for 1h and scintillation proximity counting performed in the presence of
test compounds was determined. All binding assays were performed in 96 well plates and
the amount of bound ligand was measured on a Packard TopCount using OptiPlates
(Packard). Dose response curves were done in triplicates within a range of concentration
30 from 10" M to 107 M.

PPARq receptor binding was assayed in TKE50 (50mM Tris-HCI, pH 8, 50 mM
KCl, 2mM EDTA, 0.1 mg/ml fatty acid-free BSA and 10 mM DTT). For each 96 well
reaction an 140 ng equivalent of GST-PPAR0.-LBD fusion protein was bound to 10 pg
SPA beads (PharmaciaAmersham) in a final volume of 50 pl by shaking. The resulting



It wll be appreciated, that the conpounds of general fornmula | in this

I nventi on maybe derivatised at functional groups to provide derivatives
whi ch ar ewoapednliei7eaf conversi on back to the parent conpeoemdr2eswdssel

Physi ol ogi cal |y acceptable and netabolically | abile derivatives, which are
capabl e of producing the parent conpounds -of general fornmula | in vivo are
also within the scope of this invention. A further aspect of the present

i nventi on slu‘%r;HO@s iREQERES Qb ot RE 1R L BREeH $010f R BPLHD 51'&%3{)8?1%5@ (1) as

defi ned above, whic cess, conprises a), reacting oun formul a
wher ei n RIFOPEIRING Fngpk lgff profginis remeied agd R IFHAEY T eqon (HBEGhRIeER®Tone of

R6, R7, R&o@tredmadssm&leﬁﬁeadnfsognrbfm PoSHadibh H&@h&iln%zr RJ000 8@131 éfs as

defined 1oL RELRE A B TSGR, 01 B BuIP L RUSEY Ay (SR

claim1s arﬂﬂhcﬁﬂlrphsnylmoplan,c aciBror 2;3-ditnitiaA ) heethospdi idg] 2g¢5empthyt-0- obt ai n a

(CRioR1T Phenflaa I ARl Bpiophensa 3 ABHOAE o0l 13 Sybiiat {0
R2 to R13 added.dhe tféfm%mcnbﬂéd at BEfasrll andseingf @m@nmopcynﬁymtmnpgu ng the

elst er g[ Q'{ﬂri’o@m@@.tﬁﬁl Bin@ifpiRG s Aereferboh bl Pod wemafe@hﬂdmean%o&ﬁ%%@rm or,
alternatl

el cti und of f e|n 7-al kyl ,

R2 to R0 RENAEARFRGH a%:% A5Gt ot s GREYlsfes Bk Nenspecifi (s - (G
2) p- NHRp 13indvhg b dettddirRddn ﬂleqfresea& &3014Md1ntu®é@édtob1q§(ﬁirﬂ, Debd ﬂas;a)rfs@ Hpound
erein

f f | a_wh
bt or e, t OB ek dotedmpaliE Br e Rt hetrRoghen B *RRSI W and R
is 12and wherein X is -(CH2) P-NR13CO-, Rl is g y-al kyl and R2 to RL3 and m
n, o and p ar PPARYdretdptenbihdingivas bestden THHESO b@mbfh’éms—ﬁ@iyplﬁ{(& & t he

:ﬂ :{ ng[ IO\L/IgJIt SmOPEBITA, 8.158FRAYRGy Rid-6RE BYAank 10'WGIST D). Rb: LRWRYIFAIEN; or,
reac}{lon an 140 ng equivalent of GST-PPARy-LBD fusion protein was bound to 10 pg

15 SPA beads (PharmaciaAmersham) in a final volume of 50 ul by shaking. The resulting
slurry was incubated for 1h at RT and centrifuged for 2 min at 1300g. The supernatant
containing unbound protein was removed and the semidry pellet containig the recptor-
coated beads was resolved in 50 ul of TKE. For radioligand binding e.g. 10000 dpm 2(S)-
(2-benzoyl-phenylamino)-3-{4-[1,1-ditritio-2-(5-methyl-2-phenyl-oxazol-4-yl)-

20  ethoxy]-phenyl}-propionic acid in 50 pl were added, the reaction incubated at RT for 1h
and scintillation proximity counting performed. All binding assays were performed in 96
well plates and the amount of bound ligand measured on a Packard TopCount using
OptiPlates (Packard). Nonspecific binding was determined in the presence of 10* M
unlabelled compound. Dose response curves were done in triplicates within a range of

25 concentration from 10™° M to 107 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%02:5%CO, atmosphere. Cells were seeded in 6
well plates at a density of 10° Cells/well and then batch-transfected with either the pFA-

30 PPARS-LBD, pFA-PPARy-LBD or pFA-PPARa-LBD expression plasmids plus a reporter
plasmid. Transfection was accomplished with the Fugene 6 reagent (Roche Molecular
Biochemicals) according to the suggested protocol. Six hours following transfection, the
cells were harvested by trypsinization and seeded in 96 well plates at a density of 10*
cells/well. After 24 hours to allow attachment of cells, the medium was removed and

35 replaced with 100 ul of phenol red-free medium containing the test substances or control



c) reacting a conpound of formula wherein RL is G-7-alkyl, R2 to RO are as
defined herein before and one of R6, R7, R8 or RO is -(CH 2)p-COOH, and p

i s defi nestoasodmaseisn before, with a conpound of fornul apotrareésobs;i1R, R,
R,m n and o are as defined herein before, to obtain a conpound of formula
wherein one of R6, R7, R8 and R9 is 12an®wherein X is -(CH2)p- CONRL13, R1
is Cl-7-alkyl and R2 to R13 and m n, o and p are as defined herein before,
and opt i orlidangs Hiret BMAD sepaehwatéon: ér1%). akowing divtubietion of drepellsfdr 24 f or mul a
|, wher ei mdgks WithRysktage8 501 of@e%ﬁ%égﬁﬁﬂaﬂﬂvé[s’ di&)araeaaa%td'tﬂt&hgg frgpound of

formil a WHGGFTREORh e bR gDt (acamMolesuly Besbemignalypshe cRsBRor o
a][]df R15 :Sinh&lt@ﬂ@mucifffa@sé t%g@%mwﬁﬁm&k ! Hﬁlﬁu%ﬁ@ydeﬁ%g for Qitﬁfera%ﬁw?@ﬁa@%sﬂﬁﬂl i@@npound
of for erein and. 0 are as defjned herein

et ore. " ar DR SREpt TS PR e R tebta M R s of st h e dound of
formul a |, exwhessasl as fedd-activaiicar oge pells Ascubbersd in Hedhbadroe ©f thdwabstan@oBAHE of
formula (I - i . ggggic t or the

t r eat ment %%%ﬁe%?%uﬁﬁ%sﬁh%&%x I’sﬂe@g@%?%%%glp gérm ufoant%erig& b@K LPARd and/

or PPARa agonists, Exanples of such diseases are diabetes, particularly
non-insulin de feidg o Hsrcosnasmpds eride presentaneaion (B és hydaogend pedbier ol

It eye: S, pa lﬁdlﬁe%{dfﬂ.l'r?éﬁlt&'@pfi/ﬁ Pr&BiaBlyal nMith 800 hp{—foﬁ? @fyﬂmta%aéar,xcgorvameﬁgr o
ri ceri vel s, efo ofjc dis e apholic syndro
X), Yol dlat W&Sdaw‘@s@ﬁf@ﬁ%m%@| ﬁ%8|n?\3§%ffsﬁ}’n{:‘f%oﬁ9ﬂwae%%guwgﬁb%§%@at e,
dysl i pi dﬁmic&,hy_dmgynyﬂeta:om;rmaﬁyltvﬁwnmrcorfq:iougdﬁ inasmhiah@ﬁli/q Igde@@ﬁe’She( su;:.ht as

.g. Cr : we I S col i S ancreatitis,
ohoi cst oo eRpERIARE AN SNTRUAL Il RS b SEASE ot SbtaldsSur bRARIRRL |11 S

psori asi s iaMeptstther skin disorders, and diseases that have an inflammtory
conponent such as_e.g. Alzheiner's disease or_inpaired/inprovable cognitive
function) and prioliferative diggaggs (cancesgrsuch asppags |ipogarcon,
col on cancer, prjostate cancer, IEancreati c| cancer and Ereast canger). The

1t

use as medicanent for the trea /1) ol Geipiteeld) e iem dimplliels, " hi gh LDL

chol esterol | eveals,—hi thI ng yeceride levels and the npetabolic syndroma
(syndronme X) is |mxafpidzd. The g.31venti on {they ef ore al ga49el ates (to
pharmaceuti cal conpositions canprising a |conpound as|defined abgve and a
phar maceuti cal | yf accept abl e carrlier and/ or_gdj uvant. her, the invention
relates to conpq glpgesg‘defi ned"YBove for| use as 630}

15 The compounds of formula (I) and their pharmaceutically acceptable salts and
esters can be used as medicaments, e.g. in the form of pharmaceutical preparations for
enteral, parenteral or topical administration. They can be administered, for example,
perorally, e.g. in the form of tablets, coated tablets, dragées, hard and soft gelatine
capsules, solutions, emulsions or suspensions, rectally, e.g. in the form of suppositories,

20  parenterally, e.g. in the form of injection solutions or infusion solutions, or topically, e.g.

in the form of ointments, creams or oils.

The production of the pharmaceutical preparations can be effected in 2 manner
which will be familiar to any person skilled in the art by bringing the described
compounds of formula (I) and their pharmaceutically acceptable, into a galenical

25 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,



t herapeutically active substances, particularly as therapeutic active
subst ances for the treatnent and/or prevention of diseases which are
nmodul at edwb 26iARSI7and/ or PPARa agoni sts. Exanpl es of suebTdips@3ses ar e

di abetes, particularly non-insulin dependent diabetes nellitus, increased
l'i pid and chol esterol levels, particulamsPy | ow HDLchol esterol, high
LDL-chol esterol, or high tri gI yceride | evels, atherosclerotic diseases,
met abol i ¢ stprid agider its y«a’@rc@mrbe ¥ed aglcevimt adltftriatb&)&br prbless wnaed exblidd, Medgéed
dysfunct i QRd HRfPEIAGY c@ﬁstule?,t %&bk%ﬁﬁ%ém%& ﬁfor@Bﬁ%&Xﬁﬁé EapSRL 3 Q’resﬁﬁpdr one,

i nfl anmat ory d%seaseg S heunmat oi
psori asi s SAHAP Yrertakle ’d}’aé‘é%@é? ancbﬁmlﬁpﬁﬂlaﬂéﬂléﬂim Yﬁl%@kp@yhng ﬁnﬂ?ﬁot her

enbodi rrentnatdrb@f tHe\setivd i@Bred@inghé SarkRrearBBioRder fiquirbe il fiRabRiFsoRNd/ or
pr event d apd/or PPARa agoni sts,

d dul d, b Al
G R e Rt A A L S A e e
or ani mal ar®rfefarmptt, exanypobmloiusoehindes sageand te: ldtea&ﬁtﬁ&: capdért i cul arly

non-i nsul i i as nd chol es eroI

| evel s, pé%tlglgﬁfar I J?Z thvI\}asﬁgﬁﬁﬁo ?Féé kder reg?mp fh n%%t% I{C%hh ? § Y8 * arh

tri gl ycer ivégetitle eils Suiiathecassier mptstipls foff sgea@%‘smemneaf@@ Iemmplynmtmabm( syndr onme
X), el evataeidieaofls, 885 HieandRARl gl d @ﬂhﬁu& ?Hﬁml S%f‘tabfércgﬁ?e?%{it@fﬁl%ﬁ)tr ate,

dysl i pi dem a, .polyc StIC ovary, .syndrone, tory di seases suc
r heunatbi &O%EF‘lﬂtW? alr%tlonééf Eﬁeflﬁ?ﬁ’ pgrai- SYBQ&F’F&@&%@%& Yrsrideki n di sor der,

and proli ﬁ-@ﬂﬁigleﬂﬁd&i sig Higsid wHxes, l1quﬁ1r11at£fﬂn§ Giquleatty elcah 8§, st@olkhe use of
conpounds n@’ﬁ? |neij ylbgbiﬁf‘épi ;}e treatnment and/ or prevent| on of diseases
whi ch are ul’atEd sy U056 OV P RRA agoni sts. Preferred exanpl es of
such di seases are di abetes, particularly non-insulin dependent diabetes
mellitus, i ncﬂé@lg@@mh@r&dpmwuh@h osttengind evelsdying agdnits abmsistgndyow
HDLchol es L r

i %vm%éﬁﬂts %09p9ﬁ2§ﬁ§i enf! saﬂ's%}\;aylgé Ml%%s%%%c

at heroscl er t| c .di'seases c syndro %Fevat ed bl ood
pressut®e, buffebiubstansss: arilisess Felaransy @%@gqugeatswé antioxidppsis gemie anto

pol ycysti Qoﬁyaéryugﬂadls}gmacduﬁtM@a]mtaQ{sy di seases such as rheumatoid
arthritis, osteoarthritis, psoriasis and other skin disorder, and
proliferative.di seases n_addi ti,on,. t he invention rel at.es to t he use of
conpounds as @F%ﬁéﬁegg&fem%’rou?ﬂ%dpf%‘ﬁﬁ?éﬂ BV BW%}G‘Péﬂﬁ%h?‘ésfor t he

t r eat ment dapetiding pn theatitergrtodk caniseliesicthevdge ahd dredndivitidabtedlitiyn HRARD and/ or
PPARA_ 200Gt andiRL floaeds SIATRLEROAT U, Of ARARCS: A l AP Fidual
particul arl'y non-insuli n depe et es°nel tus, i ncrease I'pid and
chol estler pquitapednds ingaeh p@updpn Gps¢.Giar Hﬂ)ﬂt patisngsa dailyldostgeglf aboit- lahgltest er ol |
or hi gh trabQ‘Jlﬁ’K@O'n‘ij%? aﬁ&%ﬂl}%bcﬁaft@% PRARLLIOEM g'&%@é%c%glamhbﬁ syndrorre

(syndrone _X), pressure dot h&l i a sfunction

pr ocoagul &P e’%‘?‘&ﬁ én tg‘i/@?’?%ﬁ disfoayepgitje y?‘glfnil’éls“ﬁ’(/'ﬁﬁdaﬂ)f/ Aeregenin severel dasaga or y
di seases smée. as rheumatoid arthritis, osteoarthritis, psoriasis and other
skin disorder, and proliferative diseases. Such rredi caments conprise a

compound, gﬁoggfh% ARl TP LIROUARn2ha} L THALb 0,780 By, nuT act ured
Y

25 preferably 0.5-100 mg, ofa compound of formula (I).

The following examples serve to illustrate the present invention in more detail.

They are, however, not intended to limit its scope in any manner.



by the nethods given in the exanples or by anal ogous net hods. Appropriate
reaction conditions for the individual reaction steps are known to a person
skil | ed iwotb&/mst74 Starting materials are either comewrciraipbysavssii abl e or
can be prepared by nethods anal ogous to the nmethods given bel ow, by nethods
described in references cited in the ted0-or in the exanples, or by nethods
known in the art. The synthesis of conpounds with the general structure |

of the present invention, particul ar BExamplpounds according to fornula la
(schene 1) with X equal to oxygen can be acconplished according to schene
1. Schenme LW Eighoxy! ndoles 1 and the regioi soneric 4->5- and

7- hydroxyi ndol es are commercially available, known or can be synthesized by

nmet hods kno in e art. The droxy function of corrpounds 1 can be
prot ect ed 5t ¢ g‘sacﬁfé?epll%é% ndtuﬁ‘éburti’lﬁ]élflaﬂﬁmehYdél egDMEy= NsNat i ng t hem

with tert dimkﬂiyﬁbffﬁ&ﬂﬁ)déDMﬂ’UfﬂWﬂ aﬁhﬁ@thylns 13%-RHe [\fn@ez@ﬂ)l pridadiabae,

ot ai n 1 e S0 e OmBHETIG D ue Tt PoRar nElg s &1 IpretnLteasye OGRS o |
N- Al kyl at |Ix¢mamétlny]p&1espmultrwhmsle,2{M® B hzgr mkymancaquddehtoemaio@aphmam R5
can be equa1th5ﬂn%1lé%frog91%91ﬁﬂ@?def 1%1'01‘(%}:@%% rﬁ% I?ltx | eavi ng

group, delivers orne hnology e.

g. in the patedispdH) AKPB)orF t@gak@fjra:t eﬂﬁm@mbwadmmﬂe 0C and the
reflux tenpghetake of =rB§mSein E@ﬂﬁnb”ﬂ@FSQ£%ﬁﬂkh$ﬂﬂ%i acetonitrile or acetone
or in the presence of sodium hydride at tenpératures between -10 0C and 50
OCin a solventlike N, NNdi nethyl formam de, (step b). Ester derivatives 3 are
commer&fally available or can b e sSﬁ*ﬂB@eﬂed by methods known in the art.
Deprotection of indoles 4 by nmethods described in the literature, e. g. by
t r eat nent ahistM@-Tefluabuteyhoxyrptenilinpeht-soni- el at t enper at ures between -15 0C
and anbi ent tenperature in a solvent |ike tetrahydrofuran, provided that

A oy pe At BBRB QUPidad Audl bR beliahE s BYOnad Paligh, } (474 58 ©)

Al kyne conpounds repared as out re coRdensed

with hydr dxl}amvélbar@swr%cl@d@eﬁ&qlﬁgwdemmqlhmfmpmdm@@@@egl) wa$ stiztet] fospr esent s
a_hydr oxy 3neiat 80 °d-undefadVilgd 4 BRRSphERA4-PRRynVY Bh(zt 13 %Ohg Bheheaphing and

di -tert-but d - di et hyl - nts, or b
usi ng. £ 1 BULYT B GHBH Ne e hNSRPRIECH Wt BE<aB OS5 G8% BARBORETHEed  hi s
g r aﬂlsf or rmfbrh Phat &hlpfeﬁ‘fpﬂfzﬁbfey Thardattesh eittuidwa Doled@dbmbidee tdnﬁl{eﬂﬁﬁﬁa |

i chl or onet hane n at a er ive
if R14 reﬁF@g%ﬁP %(ﬁgl?%§9“§%§§ﬁﬁﬂga%? %eghéb@n%b‘g?gﬁ?5P€§ﬁ§‘£ 6bnés 6
can be rednedvith tent byt oxthiyhdipireShécdmbised vericss wérk evashed with water and
N, N di et gl LORIBILAS) aRERIQNILE L BumABRHONLARE DY rebl wkgtone in the

presence o ke cesi um or potassi um car Aper at ur e
rangi né0 f rrgqlﬁlqe wriesseigpad dheresidpe puriediey C%F@Péhm?toéﬁ@hﬁ&ﬂ%g@b to yield
et her CO”HQE&@%/A@E’C?%&%%VQ% 4 gRL XY RBRCIE YW b f ritfe (rhiSiihdak $0anl38 oil,

transfornmed in situ to the correspondl ng triflates by treatnment” with
trlfluorm%%g%s f+on|c anhydride / 2,6-di-tert-butylpyridine in

di chl oro "0C to roomtenperature. The triflates are then reacted
wi t h hydr oxyi ndol es 5 in solvents Ilke N N- di msthylformam de,

di met hyl s d i : aylos €

To an ice cold solution of 6-(tert-butyl-dimethyl-silanyloxy)-1H-indole (1 g, 4.04 mmol)

25 and cesium carbonate (1.45 g, 4.45 mmol) in DMF (10 ml) under an argon atmosphere
was added bromo-acetic acid ethyl ester (490 pl, 4.45 mmol). The mixture was naturally
warmed to room temperature, stirred for 14 h, poured onto 1 N HCl/ice water 1/1 and
extracted two times with ethyl acetate. The combined organic layers were washed with
water and dried over sodium sulfate. The solvent was removed under reduced pressure

30 and the residue purified by column chromatography (silica gel, heptane/AcOEt) to give
1.2 g (3.6 mmol, 89 %) of the title compound as yellow oil.



ketone in the presence of a base |ike cesiumor potassium carbonate at a
tenperature ranging fromroomtenperature to 140 OC, preferably around 50
OC to yi elo 2eédmasi7aonpounds la (step d). Carboxylic aci g¢cestresis/obss7can
alternatively be synthesized via regi osel ective condensation of al kynes 6
wi th hydroxyi ndoles 1 under the conditiofk-given in step d (step e) and
subsequent N-al kyl ation of the obtained ethers 7 with al kylating reagents 3
as descri b¥$: b3 (MeIBV.nt hesis of esters 4 in step b (step f). In addition,
indoles 7 or esters la with R12 equal to hydrogen can be subjected to Sonog
ashi racouplj | O L.ptions in schemes 5 and 6 or

Nat chus, éclggé & ;ﬁﬂcfH"Si 1 El‘guferswel | er, I\/atthew J.; Pikul,

St aszek; nst ead, i Bj swanat h Janusz, M chae }. ; Hsi eh Lily
C.: Qu, Fel©2pgErs %&Ilt @féﬁr Fert-bpigf- é}metiwlkﬁﬂawlw) leéplrbﬂfl -Batarciy :  Peng,

Sean X ; Besta;alcaa:;er trppmg,rsl 45 i) inSEHR (8 . 3m]) WRak@ded 11 mkaﬁu&n of Fol tz, David

J.; I J. t 4
Lobo 591 B 0 el 5 e T a0 i B rin
respect i vehyxtutesrasrsgirrefl fd'uolr huat anbianctampepitieaddryd bmdlyﬁrm@ylzedza&c ¢or di ng

to st a“dar%féﬁﬁ%ﬂrtﬁé tines oflth AL GALTBIE cothilifled? @éi&qyer%%% o 11ke

Li OH ol ven uran Aol /
wat er | eadvvil bfl@e/e%@rwégryl/ﬂ enddrigd ovey. sodnurrt rdfatg. lrtm solgantpas nefsoed(yndepar ed

as descri badykdy p%eaafeeﬁld&hwesﬂue ﬁ@&bfr belauET @xyinaek ggsﬁeﬁge@' n chiral

centers, ter nds, | a and carboxylic acids Iac obt@i'ned as

m xt ur &8 ﬁepé%?@g@%gﬁ%g@e 8?0 Bg4At |IB‘FF€ O/Wﬁfjéﬁe EQ%C%P%%%S?;FP lep et hods
wel | knowncrigstalkhe art, e. g. (chiral) HPLC or crystallization. An anal ogous
reaction scheme with the sane reaction sequences applies for the isoneric
conpound Sﬂ’l? déﬁ\%jd N9s 5O conpounds of general forrmula I, particularly
conpounds ‘accor to ?ormjl a Ilb: I'b The synthesis of corrpounds with the
general structure partl cularly corrpounds W th Xequal to S can be

acconpl i sh@d{6rid- 041- xifu oometlygryt phenti-pe giox ] peaticn

anal ogues wd:h Xequal to oxygen. SUI tabl e sul fur containing i nt er rredl ates
are known, can be prepared by met hods known in the art (corrpare e. g M

Mat sunot o, ..N. Wat a Het cl bs 87,..26, .913-916, or Piers, V. B.
Haar st ddt , 1Ra0 ice C@@?wanﬁ% 6 gy égldaﬁlacﬁcsﬁhc %‘E:Fﬁ%%{ } estsr %%ﬁ%»stry 1962,
40, 511- 5#1735 mﬁobaﬁq(@eﬂﬂuc&ﬁﬁiedfbxifﬁphﬂhﬁupéﬁﬂ@i-@'m]nbEQ’lII‘BdtgtliEE;,LmaI)raﬁdng an
aromatic i I uc t es ona g one
or nore pr%%eg’)ﬁ OSPPmec(? ?bo%l §4qslﬁ%° %réiaﬁe (SH? a‘ﬁaso dd%%éﬁ(@gé@ by the
correspon dtetrgmﬂrqudecaﬂbd)mundct G%nngaﬁ%rem)d))d §"hk nomhngl tath Wes @ntovedtand exanpl e
by a three x‘?t?rHFeﬁ! J!i(?ﬁg

Radi ophar n%ir}elgg |C ca g?%?éhdg% 6 F’ 5 8% reli%@@ﬂ Aregﬁsaga;mng%@ ger?]ltgﬁ%moﬁed
aromat i28 hyedesxsdused prepsuratogive 8 yellaw oilitshis aﬁ@ﬁeﬁeql bogelbEn triflic
ooy “SoF SRS B B, o TR, ol d LS Bk 01
trii soprop &%% ‘@iﬂr‘ﬂ.?’éwaiogﬁ ‘raki s(triphenyl phosphi ne) pal | adi un{0) in
solvent m xtures |like toluene and tetrahydrofuran in a tenperature range
bet ween 60M3C446.0 (M+H)™.

e] {6-[5-(4-Trifluoromethoxy-phenyl)-pent-4-ynyloxy]-indol-1-yl}-acetic acid

25 To a solution of {6-[5-(4-trifluoromethoxy-phenyl)-pent-4-ynyloxy]-indol-1-yl}-acetic
acid ethyl ester (30 mg, 67 pmol) in THF/methanol 2/1 (1.5 ml) was added 1 N aqueous
LiOH solution (400 ul). The reaction mixture was stirred for 14 h at ambient
temperature and concentrated under reduced pressure. The residue was dissolved in 1 N
HCl/ice water 1/1 and ethyl acetate, the layers were separated and the aqueous layer was

30 extracted with ethyl acetate. The combined organic layers were washed with ice
water/brine 1/1, dried over sodium sulfate and the solvent was evaporated in vacuo to

give the title compound (28 mg, 67 pmol, quant.) as brown crystals.



and 150 OC;, iii) treatnent of the silyl sulfide with hydrogen chloride in
nmet hanol preferably around O OCto liberate the aronmatic SH noiety. The
synt hesi swof20epeounds with the general structure |, partir@pe@sloyssepnpounds
according to fornmula Ic, with X equal to nitrogen, can be acconpli shed
according to schene 2. Schene 2 6- Ami noiqgpl es 1 and the regioisoneric 4-,

5- and 7-am noi ndol es are comercially available, known or can be

synt hesi zedSby1 & (MolS . known in the art, e. g. starting fromthe anal ogous
hydr oxyi ndol es. I n such internediates, optionally carrying one or nore
protective functions, the aromatic hy gégﬁrjgroup can be replaced by an

am no function, e. g. by applying the oW ng three step sequence

descri bed i.n t, hedron Letters _43(42), 7617-7619(2002): i) transfornmation
of the hyd AR QLOmRGLXy-Roongl ) rpeattr o 11901 0- mef hanesul fonate (trifc
anhydri de, 2, 6- Iut|d|ne 4- di et hyl am nopyri di ne, dichl oronethane, 0 OC to

room t errpelmaetnarcgy td t}))eptrmanfeduscmedtmxamp&l@q el-YMdohsJ@ﬁﬂ'@&BHﬁ&Rﬁ? i m ne,

di -pal l adiumtris dlb ene

s (1)- 25 2 DR dﬁv%ﬁs%ﬁdf)‘ﬁ%"é gmeﬁ 6 4 ﬁ‘?cﬁﬁf Pd{eRhelndsrptavgdedide

t ol uene, |mgiv£hhhéqkompmmchasreémﬂer atures around 120 OC, iii) treatnent
with catalytic amounts of hydrochloric acid in wet tetrahydrofuran

pref erabl y\@t 400t giyperature to liberate the aromati c NH2 noiety. This
am no function of conmpounds 1 can be protected by nethods described in the
literature ent with di -tert buty| di carbonateoptl onal ly in
the presert ethoxy-phenyl)ipgnid1varkoxy: -ing gel; g
tenperatur@tdrn soI vents | i ke nethanol, tetrahydrofuran or di chI ororret hane,
to yield indoles 2 (step a) Al kyl atlon of internediates 2 at the nltrogen

h b i i 3 R1 )
cni e b, Brilded 6 by skafe ASuThTor St Rl S an o el st s °
and can beiCpietthdrqmd(dJynmeﬁlndaMds rexcted otitp (3-&iflupronethdyg-phesgppert-6f K CO
or Cs2CO8 rﬁ-falto? PREFAERS &NW“N’%&%@E}@&JH&&@J}%&{%I Rlpper at ur e of the

sol vent SQ acetonitrrl etone or hyl f or mam de

(step b). ROWblRiosBhing fegiye Hreditle sgrpuadps aoladessollandar d conditions, e. g.

by using hydrochl oric acid in ethyl acetate, preferably at tenperatures

bet ween 0 Xi€: a4wch @ibHght tenperature, affords amnes 5 with R13 being equal

t o hydrogen (step c) I ntermedi ates 4 can optionally be alkylated at the
acClg

ni trogg%l i

hal ogenf defrres == ; : gFve—cotpounds—o-(step-d)r—whi ch can be
deprotected as described in step c to obtain am nes S with R13 hydrogen
(step e). IRemeldgpto tie paotedoiadistrdsedFonetampdt kylnés-[7- (Qﬂnﬁmwtlascyeutl i ned

i n schene ium
car bonat es‘?ﬁénkpg%t m&ﬁggggﬂ?ﬁ }ja‘%f%r%mgt Heﬁgﬁj #%px‘?’%%&§ H}lﬂ{oa}%g(?am de or
t et rahydr otRipi] Hﬁle‘épnfl BRI ast8mee® Gt ng from 0 0OC to 140 OC preferably
at anbient tenperature, |leads to conpounds Ic (step f). Alternatively,

al kynes 7 MiSt418R1AFHPH can be transforned in situ to the coresponding
triflates by treatnment with trifl uoronethanesul fonic

anhyd /2,6-di-tert-butyl pyridine ig_dichlpronmethane at 0 0C. These

i1 as ey Bxiihfl S

al 5-(4-Trifluoromethyl-phenyl)-pent-4-yn-1-ol

In analogy to the procedure described in example 1 a], 1-iodo-4-trifluoromethyl-
benzene was reacted with 4-pentyn-1-ol in the presence of Pd(PPhs)s and cuprous iodide
to give the title compound as yellow oil.

25  MS:228.2 (M)™.



are then reacted with amines 5 in the presence of a base such as sodi um
hydride in solvents |like nitronethane at tenperatures between anbi ent

t enper at we 200wh16040C t o yi el d conpounds Ic [fol |l owi ng a&cpmre@adionss7f r om
Bel ostotskii, Anatoly M, Hassner, A, Tetrahedron Lett. 1994, 35(28),
5075-6] (step f). Further, steps d and f43an be exchanged to synthesi ze
conpounds Ic with R13 hydroen and steps f and Cc can be exchanged in order
t o synt heslizé-iodrpbinimes 1 3! ebmnacid sthabk
secondary am nes Ic (R13 = H can be reductlvely met hyI at ed W th an aqueous

sol ution %Mamogg@b a@q,rs%apé Siebysta i c «?iﬁk‘{%qu%@"ﬁﬁ{il flsyg

tenperaturecggldl 5 H, ruc hedron
Lett. 1984C Ylfsf§5 ]t YRy EEEpe %&4 tiaflygromethys phenyd)- pent 4-yn-

Al t er nat i vieblyin tﬁspﬁrs&cle@)f Wi NJN m&e@ﬂﬁadhyl obidFRaemidam dRebati %@%ﬁiﬁet Y
Sonogaspl cou }1 %g cond |t| ]&fb g see descriptions in schenes and 6 or
Nat chus’ ¢ CHEBRY adye W8l G ; Laufersweiler, Matthew J.: Pikul,
St aszek; AI mstead Neil G ; De, Bi svvanath Janusz, M chael J.; Hsieh, Lily
C: Qu, FeVS: 4395 @ésH)Matthew E.; Patel, VikramS.; Garver, Susan M: Peng,
Sean X.; Branch, Todd M; King, Sel ane L , Baker, Ti nmothy R ; Foltz, David
J.; M el | 6 i b (7),
1060-1071) to give the : er be

synt hesi zed st rtln fromam les 1 - tjon using one or nore
protect i néﬁﬁdﬁ% ’g’ﬁ;ﬂrﬂ}‘?eﬂﬂret écr%ﬁlfw&w%geﬁeﬁ %‘éﬂ@%@@meﬁﬁ Iprotection
of the amphengll)qj&ﬁt asngiese)-iddet llyﬂl} -5de€ip a&d ethiyl eQEOvRaEdated VEHOLIDH to

mani pull(atlo%n;m I1_1ntroductd ongo 1%213 descrl bed in steps ¢, d and e;
iii) reaction w h ST R BIO AL eic%fg escribed in step f (if RI3 is
equal to hydrogen steps i) and ii) can be left out); iv) alkylation at the
i ndol e | NaYlovh 5t(IMtHs)boxyl ic acid esters 3 as described in step b. Esters
of formula Ic can optionally be hydrolyzed according to standard
procedures, e. g. by treatnment with g Qalﬁ#,i@aii hydr oxi de i ke Li OH or NaCH
in a polar solvent mxture |ike tetrahydrofuran/ethanol/ water |eading to
carboxylic -C'df. . If a k ne conpounds 7 (prepared as described in
schenmes 53¢ LIRS :

conpounds I c and car boxyl ic acids Ic can be obtained as mxtures of

di ast er eorfergalogy Bn&amplrmmﬂuﬁe desdribed maxmhﬁe&&ﬂ),a]r fldedB- byﬂmbﬂmedfyl-vxel | known
in the rt Qun can
o 69 Sbgng?naetg% Jdat%ﬁqb %ﬁﬁ/& 1 Sigéschglplesg ce o pd% ﬁlagg cgm s ide
crystal | i jﬁalgiVGﬁhwlﬂhCQipwleail4S3br<m11fleﬂam nes such as e. g. (R or
(S)-I-phenyl -ethylam ne, (R) or (S)-I-naphthalen-I-yl-ethylam ne, brucine,
qui ni ne onviguizgidivg, or by separation of the antipodes by specific

chromat ogr aphi ¢ nethods using either a chiral adsorbens or a chiral eluent.
An anal og?b 61783 t4 0 sche jth th sane rectioln sequences, appl i es for
the |Son‘e A el et o 10 A Q FEH QO le- e SLLCACLG ‘-. 2t S rI
particul arly conpounds accord| ng to fornul a ld: 1d The synthesis of
conpounds Inianhloghto the peotiustdesaribed dod exapmid 1 dlyl(Grhlygroxp+ipdulridgl) acedy di ng t o

Formul g | §Ndifeste fimfSle A% flvad RalE BN Fi 0 2o mE AR RIS -
1-ol in the presence of N,N,N’,N’-tetramethyl azodicarboxamide and tributylphosphine
to give the title compound as yellow oil.

MS: 430.5 (M+H)".

c] {6-[5-(3-Trifluoromethyl-phenyl)-pent-4-ynyloxy]-indol-1-yl}-acetic acid

25 Inanalogy to the procedure described for example 1 e], {6-[5-(3-trifluoromethyl-
phenyl)-pent-4-ynyloxy]-indol-1-yl}-acetic acid ethyl ester was treated with LiOH to
obtain the title compound as off-white crystals.



be acconplished according to schene 3. Schene 3 Nitriles 1 and al dehydes 2
can be prepared fromthe correspondi ng cyano- or fornyl-indoles (which are
known, cowoeonedaki7y avail able or can be prepared by net lpodsrrevsonssin t he
art) by reaction with esters having a |l eaving group in the al pha position
(conpounds 3 in schenes 1 and 2) in the presence of a base |ike potassium
or cesiumcarbonate in solvents |ike acetone, nethyl-ethyl ketone,
acet oni t ri M&: 4. NN Et hyl formamide in a tenperature range between room
tenperature and 140 OC. Hydrogenation of nitrile conmpounds 1, e. g. using
catal ytic anmounts of platinum di oxi dﬁx!uﬁ N é’n xture of et hanol and
chloroform |eads to conpounds 3 wt D1C) (step a). The preparation of
conmpounds O,has been descrlbed in schene 2 (conpounds 5 schene
2). ConpouH erfgBuyly C SR NROX K- BIGS 1}-aqs aaciathyales: in atw step
procedure: |) treat ment with nltro rret hane and anmmoni um acetate at a

t enper at u rmmawg;a td #HR (¥6cddard @és@i‘ﬂﬁé@lqméﬁzirhﬁl%ﬁ(ﬁ’] Mmea%ﬁt&pdfrﬁéfﬁfnﬁ conpoun ?ﬁ
S nown _in e

ii) red ctlon to noe ituted i.ndole

art (st B SR GPEE SR fohsiat Sah b toatint et b3l gt thagpresence of

BCOC- pr ot ec¢esm;m@frbammtpmgldestlﬁ,tlﬂfe@bmmddbweﬂbwmt| on and subsequent
removal of the BOC group can be performed simlarly as described in schene

2. Conpoungs 44 WidoRy Pndol 9 - -QcQEan 1by oxi di zing al dehydes 2 under
standard conditions To aro . With sodiumchlorite, sodium

di hydr ogen hos hat e |n a mxture of tert- butanol and water and in the

presence (3 theprogrduendesgiibaddmssrmplares. [4r Gurtbubdshimeditber at ur e)
(step c). sﬁhﬁﬁbmtmueu V-ylloddetls add \Mh&hes’éér wa@t&adad RethS¥RENR Sl ASkb i AM

avai | 280 O RRAT 6 bt o o5 cHBPAUR AR FVCRE ar ) by reacting t hem

with esters having a | eaving group in the alpha position (conpounds 3 in
schenes 1 MAW29)4 g\dbﬁt)l onal ly using one or nore protecting groups - in the
presence of a base |ike potassiumor cesium car bonate in solvents |ike
acetone, gthyb-@r Ay 6! homeide in a

t enper at ure range betwee p =
1 can be pE¥Bared from conpounds 2 by a Wttig reaction usi ng

(et hoxynet hyl ) -t ri phenyl phosphoni um chl ori de as reagent, transformation of

the resul tinngakgpto &iehﬁbéedhﬁe aéamwe@rfbeeem ng], d@ﬁt/cd@snaam Sphzegeent

oxi dati on ds st.e 0 4 e epar ed
from céﬁpoalfh estﬁgl eéter gy b gtﬁdl‘-'&h? 4”%&3 ﬁ" Eﬁ%fﬁ&?’lf@a%tf‘% Xﬂqﬂ‘gll HSI[‘

di met hyl (leeseptosdN d\hNbNﬁyét)amﬁhyllazpdhwbhmmde and afibuaykpHodphirsabetiteitie
reduction I | eavage of the ester function applying
nmet hods tl?ﬁt %%Qlldb%% lgﬂggté%gdtlsgp c). Condensation of amnes 3 or acids 4
with acids 5 or amnes 6 (prepared as outlined in schenes 5 to 7) can be
per f or med 1}4 %@I’Itﬂéndard literature procedures for am de formation, such
as the use of N-(3 di met hyl am nopropyl )-N -et hyl carbodi i m de- hydr ochl oride

and 4-di madjHyif at(lmm&mbhﬁtﬁmwmeﬂvlmh@trw_ﬁ_ﬂmﬂemabl 1 sMpedeAt tiigs between 0
0C and roomtenperature yielding conpounds Te (step d) or If

20 In analogy to the procedure described for example 1 €], {4-[5-(4-trifluoromethoxy-
phenyl)-pent-4-ynyloxy]-indol-1-yl}-acetic acid ethyl ester was treated with LiOH to
obtain the title compound as colorless crystals.

MS: 416.4 (M-H)".
Example 6

25 al 5-(tert-Butyl-dimethyl-silanyloxy)-1H-indole

A solution of 5-hydroxy-indole (5 g, 38 mmol), tert-butyldimethylsilyl chloride (6.13 g,
39.4 mmol) and imidazole (5.37 g, 68.1 mmol) in DMF (50 ml) was stirred for 20 h at



(step e). Alternatively, amnes 3 or acids 4 can be condensed with al kynes
5 or 6 wwth R12 = H (prepared as outlined in schenes 5to 7) to give

al kynes IwoQRid1s17) (step d) or If (R12 = H (step e) pciressmossat es | e
(R12 = H) or If (R12 = H) can further be processed via Sonogashira coupling
as described in schemes 5 and 6 to the f#mal conpounds le or If [e.g. see
description in schenes 5 and 6 or Natchus, Mchael G ; Bookland, Roger G ;
Lauf er swei R&rDietligl ethevwvas addeillenfl theSnasarekyas Alasisadoeid, INNEIQ] afd watde, The

Bi swanat h; : j i : Eej s I hew

D Barel Ot SRR ovbr sodiBirfShfutlanl chmcenfdred flde FOKEOFPreadfBl o
King, Sel a$i¥e P-4 (@3 rimol, quansy fy(tet-bupdidimethpheilaaylyxy)-Mdndalg, G en E.
Journal of Medicinal Chem stry (2001), 44(7), 1060-1071]. Esters le and If
can al t er NSt 944.y(MeFy¥y.nt hesi zed starting from cyano-| Hindol es instead of
startingfromnitriles 1 or starting fromfornyl-1Hindoles instead of
starting f es i he nthetic rou escribed in schene
3, opti gn%?@@%?%“ﬂ?dﬁé{h%ﬁﬁ V?%cg%éndé’i'éﬁ%gﬁg%a—aéﬁ)&%m%& cyano- and
fornyl -indol es are known, commercially available or can be prepared by

net hods knowaspenpsioh ef Zn(teyt-bugl-dimethylssileyyloxdt ilt-isdola{ By, 37t hemadgetiybn Wi t h
esters haviehdactRVi N9 ndll £39 nihol B84 BlsRIA ABShit ¥k 4 gﬂfm%ﬁﬁﬁgﬂmc hemes

1 and 2) i h resence of a basé . l|ke potassium or &esium carbonate in
sol vent s |{]1k‘é ﬂi?: po¥tEred for A &t&fnwe’t@@&% wag addesyAndsthe migpre was washed

N, N- di met hyith QNrH@hardewater, antl deiee baérboaivhafgdRitd ehwealdr ppaewaenper at ure and
140 0C.is carri.e e bo rmat i eps

ut .after the am fo 0 d or.e, to
obt ai n hec?qcﬁ%tfgg‘g%%ﬁfﬁﬁuﬁeg PB?SSIFF?O PRE Eg-&gi (guest.) O%i? “é’?egt‘B‘FtY]?GF?ﬁE]F%‘ le or
| f can optsilengbky)-indohy-gtledcptiedcidethyt etargiitich whandd intheresedepy wihow. g. by
t r eat nent @@rﬁh@r iﬁéaﬁ%i hydroxide |ike LiOH or NaCH in a pol ar sol vent
m xture |ike tetrahydrofuran/ethanol/water, giving carboxylic acids le or
If. If the al kyne conpounds 5 and 6 (prepared as described in schemes 5 to
7) and/ orMon&34 B9 -3 and 4 contain chiral centers, ester compounds |e
and If and carboxylic acids le and If can be obtained as m xtures of

di ast er eong&r(s-@ydreppitdoTey] B-acetidiacild glan eher separated by nmet hods wel | known
inthe art, e. g. (chiral) HPLC or crystallization. An anal ogous reaction

schenme wit he._s act i eguences | i.es .for .t | sqnerj.c conpound
series lwe a’gcl) %\% €5 81?38 ﬁ‘{:‘)l gluoﬁlaoﬁ g'f(%eég’ﬁ%?’%ﬁlr?%ﬁﬁiﬁﬂﬁnﬂ?xya éﬁ“?&é L’Iyﬁfa}cﬁmc ounds
accor di ng ¢tbylfesteriil2e? g, §8 Jrrdmioh): inGHH (36 xyl) meohddedtett sottdmmnigniand

O prot ect egh, Ko FAC _ : hebr L. Oh$ONEriC
b O e S o SR L Bkl S miibe 95 ApRMTo! PHUERECT™L
met hods  kndtired Witk decthi ethepandpriiedrgth Bosiiland veyer: Repesation afteswlveny

i nter medi af@fer (CREROPREGEART.07 d (322GHBIE 8306 A(ChElir¥ i dd1-SGIRRE¢ for R8
in | bei ngech t o hydroxy or protected hydroxy. Anal ogous key

i nt er médi AACERSTER6, R7 or RO is equal to hydroxy or hydroxy carrying a
protecting group can be synthesized applying the sane reacti on sequence.
Scherme 4 |MtSr22dicfNteH)bf a protecting group at the nitrogen atom of indoles
1 can be perfornmed under standard conditions, e. g. by deprotonation wth
Zbase i ked]r@L“Syfléll—Tﬁ@&&%e&?o@&%ﬁH{rﬂ-b@ﬁt—4—%}71%%@91%0?—‘1'Rﬁ}e—%ﬂgEciage jiion of

g. tertbutyldrnmetnylsrl
ester

In analogy to the procedure described for example 1 d], (5-hydroxy-indol-1-yl)-acetic

25  acid ethyl ester was reacted with 5-(4-trifluoromethoxy-phenyl)-pent-4-yn-1-ol in the
presence of N,N,N’,N’-tetramethyl azodicarboxamide and tributylphosphine to give the
title compound as yellow crystals.

MS: 446.1 (M+H)™,



chloride at tenperatures between -78 0C and anbient tenperature in solvents
| i ke tetrahydrofuran (step a). Hal ogenation of protected indoles 2, e. g.

t hr ough rwecbésansst h N-hal osucci ni nmi des at tenper at ur epclvatreesnogs78 0C and
anbi ent tenperature in solvents |ike tetrahydrofuran delivers 3-halo
indoles 3 (step b). Conpounds 3 can - f-odd-owi ng hal ogen netal exchange,
preferably with tert-butyllithiumat -78 0OC in solvents |ike

t et r ahydr cflubdh-(4- Frefluosemetdxyvphbnya) -kehtad-yngoxyd aigdal- &-y# -adetibacYé. g. being a
chlorine, bromne or iodine atom preferably with al kyl iodides, at

temper at ureSRIpRS the pfSebr KA BILaLBIPLERIANTE AR A RolyL ke

tetrahydrofuran,”to formindoles 5 bearin uent 1n position 3
(step c). Maepg TR?PE‘@IW{SXISP@PMTWI%%@@G@ ethyh gstey waspgrestasewitb hiQH te onpounds
5 | eadi ng daibithe dilogphpatidsas@ed aystaR. per f ormed by met hods described in the
literature, e. g. by treatment with tetrabutyl ammonium fluoride at
terrperagurlf};lg, L WG& Dy 45 0C and anbient tenperature in a solvent |ike
tetrahydro u'ran,'V\g\?ov' ded that the protecting groups are silyl ethers
and/or silylated indoles (step d). Building blocks 7 carrying a chlorine,
bromi ne or iodine substituent in posExamwnle37 can be synthesized by

hal ogenati on of indoles 1, optionally carrying a protecting group at the

hydroxy fuoti-Omefivl-§- (44K SREIIRAMbHAVDELRL QLRSS UCET ni i de at _
tenperatures between -15 0C and the reflTux tenpérature of the solvent in

solvents || ke dich)oronmeihane or ghl oroform (step e). ternatjvely, the
sanme hal o-‘é RS 1'5&8'%5%8% W‘lb§nﬁnﬂéén56§e¥?twl PP M57 mg,

O depr ot edl.5 amdl) and dgiress Bdik (648 sy, Dbeﬂmloh 'Diﬁ‘p}?;&rr]ﬂg(esmeprﬂz)vlas afgd 6
appr oprj at [ | u synt hesi s roxyj hdo erivatives
and 7 &{)as c@fﬁ%‘g& ﬁ%&g&é@g?}%&ﬁ%&%& Jlg;gu?%eéﬁgfagoﬁle% Oﬁeﬁ%é%ﬁflﬂgg’iy Pt he

cor r espondimg-al(1.2%5g, 10gamel, 97 % putyn (flagnusy, Philip; Sater,0Martior].; Prinaipenoi ndol e
anal ogues, i ) i:g;%gﬁsc ] t < I: . al kyne
bui | di ng b%aggﬁm?lz¥ g%%arlrgﬁ% |,de}2%n|tdgt§? ({%%’g#rp@g&’nﬁgfsy?@?ﬁ?ﬁéﬂ%{l@and

aci d- 5 arldO&m was piderayihin 69 srat & (e dhiams thy additns tee ol bythtonperatgnes 1
(R14 = OH)warslowll dsedltk B0 es sthriingldfter 30HRA ST miktRFeOlAGHEAd WRLS) aOthi! kyne
esters 1 (Rl4 = COZ@I?%yIé are, known or c%n be. prepared E’XT met h&ds known in
the art® APRPRENE ISP IR HEMATEOARALHBPIERT HERCTAILE RIUBH inig 2

reacti ons seittionhalaquanug |18 YoKHS&l Gichetter baraydextracted weo aihneywith efhet.StlRp a)
wherein i o T QN i ra coupli r

preferab Fi/C%Sjér ?% %&eﬁg{%«% gég‘%%sgl[%%wl?ﬁ aggg(?r%ulﬁt é%@ﬁgﬁ l,ls %Iﬁ%@ aﬂg OCto
80 0C i n phrsraver sneliuh gulfeie Thyysolventwis remosedivedey redwdd pecsfiBe andithe rena G ;
Stary, |VQeg 03 155 b2 i-Kp. Iyioavel .
Col | ect . %zeggﬁé i’%{ﬁgér?m &éoég E%I%%gfag-%rg%ﬂy %ﬁ*{%%eh %%gﬁ-ﬂa%‘%f@ﬂpgi Edpﬁﬂa‘()%ﬁ‘él J/Et 3N
at roomit 8 o el 79 O@\rrgiptfﬂﬂé‘ e kewpowpd pnllowoil Bookl and, Roger G :
Laufersweiler, Matthew J.; Pikul, Staszek; A nstead, Neil G ; De,

Bi swanat h;M3aam2sz(MM chael J.; Hsieh, Lily C; Qu, Fei; Pokross, Matthew
E.; Patel, VikramS.; Grver, Susan M; Peng, Sean X ; Branch, Todd M;

King, Sel 851961{ 2,;2—5%&3?1-STQMEMorgrﬁeth%%xpﬂenvl)-Dent-4—ynvloxv1 -indol-1-yl}-acetic

acid ethvl ester

To an ice cold solution of 2,2-dimethyl-5-(4-trifluoromethoxy-phenyl)-pent-4-yn-1-ol

25 (50 mg, 0.18 mmol) in dichloromethane (180 ul) was added trifluoromethanesulfonic
anhydride (30 ul, 0.2 mmol) and 2,6-di-tert-butylpyridine (50 ul, 0.22 mmol) under an
argon atmosphere. The reaction mixture was stirred for 2 h while the temperature rose
from 0 °C to ambient temperature. The solvent was removed under reduced pressure
and the residue dissolved in acetonitrile (0.6 ml). The obtained solution was added to a

30  suspension of (6-hydroxy-indol-1-yl)-acetic acid ethyl ester (40 mg, 0.18 mmol; example
1 ¢]) and cesium carbonate (126 mg, 0.39 mmol) in acetonitrile (1.2 ml). The reaction

mixture was stirred for 12 h at ambient temperature and for 1 h under reflux conditions.



David J.; Meling, den E Journal of Medicinal Chemstry (2001), 44(7),
1060-1071] or Pd(PPh 3)2C 2/ Cul/Et 3N at roomtenperature in acetonitrile
or THF [ MhonaswhisStephan; Krause, Norbert Journal of O gamiep265®0855try
(1998), 63(23), 8551-8553] (step a). Finally, alcohols 2 (R14 = OH) of
schene 5 can be converted into conmpoundst7of formula 3 (R14 = Owesyl ate,
Op-Tosyl ate, Halide or Triflate), e. g. by treatnent w th nethanesul f onyl
chl ori de drhegetidharencitdrédoffbnd wherel deth avettingtnleo Thewldaneras Brougkt for esence
of a base j,i j ' j r,al ur e, ran between -20
0C and T oot Shendd AT LRE R ELTHTT bl R SRR dicfich Pgee 1R

di chl or onselyaniewasremoye! tindergednced prrssuae aneé therrebyimiegbtavoroivivedpuwrifiddon

t et r achl orgydR R EhGRIRE 2 ARL o4 i : | [ nts

i ke tet r%gyﬁr of ur an:?r%l%{s bl géq}%%g&??gﬁnﬂlﬁtg?ﬁglgé rgg%%gbgglﬁlv%emr?s@%fn

t enper at ur HHgcomeouRg ps g0 r@ﬁi}‘éjr-ature of the solvents or by treatnent with
triflic anhydride, 2,6-lutidine and 4-di nethyl am nopyridine in

di chl or omaviBadya. sdIwWEEN - 30 OC and room tenperature; thus yielding
conpounds of fornula 3 as nethane-sul fonates, p-toluene sul fonates,

chl ori des, Ohh Wi ctivel v (step.b).. .Deprotgction of
esters 2 (CJR,%(?@ qp%%(@l% tLIO = ﬁfﬁ%&tﬁég‘?%én@ é’%rr(tu% 5@‘{‘8#%%%@;@}%%% aci ds

3 (R14 = @EH) or anines 3 (Rl4 = NHR13) and can be acconplished using
procedures well known in the art (step b). AJl reactions described in

scheme 5 gnansieppal thlpPodtdlife deSdriBeATbr %Wﬁe],'{él?j,ﬁmh@thgps-%—heﬁe > R12
can al so t%e a %dr en ato Sch‘gme f Aijpl{}f m)rig or di-substituted esters 2
(RLO ahty tBAURE etﬁ(?’%%*wnb’ REpRtIBYIoxE GinAok Irvléasstsricidsthd sster wasiTeateds  H)
wi th a baseth LOH kdébain tHYBSe compohivdid rolinksl. t et r ahydr of uran or

1, 2-di met hoxyet hane, followed by addition of one or sequentially two

di fferent ) I and one al kyne halide (o > 0) - optionally carrying
a protect |I\ﬁgk%rl633§“ﬁ§f t enperatures between -78 0C and room tenperature,
optionally using DMPU or HWA as cosolvents (step a). To synthesize al kynes
2 with o being 0, 3-butynoic acid ddéxamplees - optionally carrying a
protecting group - can be al kylated at the al pha carbon atomw th R10-

and/ or Rp ai 3l{gytrifiadrbaRehdxy-gHRh1PenKLOWBiciRid kg Alekter Deprotection if
necessary, applying nethods knownto a ' person skilTed in the art, and

Sonogashi r.a ¢ lin S scribed,in step a of schene 5 ovi des alkynes 3
Coten By T € areksed OafrolEBss fnoeo3-Sinibrnhadieizen B b datmny

enol at es afetooityileufd snllwas 4diled papoinydsic3cidfbencyieser & 1%inid) 4Rifholhal. ng a

| eavi n I | o] j r j acce to acid
5 CRr6 0= et ROA, B, 1S QAR O] AR Bl oS s, T AR S o he
chiral andd&daiPhsiVi GRAINE 0HE mewphr atpeous indisledp? mgal 1y npuelpardt | podes by

met hods velibthkREWAe {143 BE 18imoB: Tik reBdtionth BRRQRs 3RV B} 255 & 1 4AbiehiPLC
colum, or if R16 is equal to h%/dro en by derivatization wt (fn optically
& Gira s sqipteho

¢ h
pure aftoRFPPEEUERAYE : epies Kb fdrias@e 198y aes dvetitd errctedpLC
chr onat ographimandtl &her. Thovanbiadd bagdctd Werk heskdianith aqious 8 YyKHESOg aci d.

I n addi tion, conpouynd an, he convert.ed i iral amdes which can be

used Tor S8AARRERAOS RACSETLRe ERRY FiiEm e SBt bt feipoee Bna
reduced pressure and the residue purified by flash chromatography (silica gel,
heptane/AcOEt) to give 1.13 g (3.2 mmol, 93 %) of the title compound as yellow oil.

25  MS: 349.5 (M+H)™.

b] 5-(3-Trifluoromethoxy-phenyl)-pent-4-ynoic acid

To a solution of 5-(3-trifluoromethoxy-phenyl)-pent-4-ynoic acid benzyl ester (500 mg,
1.4 mmol) in THF/methanol 2/1 (13.5 ml) was added 1 N aqueous LiOH solution (8.6
ml). The reaction mixture was stirred for 2 h at ambient temperature and concentrated
30 under reduced pressure. The residue was dissolved in 1 N NaOH/ice water 1/1 and ethyl
acetate and the layers were separated. The aqueous layer was brought to pH 1 with 1 N



person skilled in the art. Esters 3 can be reduced with |ithiumal um nium
hydride at tenperatures ranging from-78 0OCto O OC, preferable at -20 0C
in sol vernwe 2bécasiFF t o gi ve al cohols 4 (R10' = R11' = T(eph@B/009571 ESt er s
3 (R16 H) can further be converted intotertiary alcohols 4 with RI0 = R11
t hrough reaction with al kyl organonetal {4&- reagents, preferably using al kyl
Gignard conpounds in a solvent |ike tetrahydrofuran or ether, preferably
bet ween - 115%8@1613@6&@@ tweftinues widnpbylatcetnte. Bhe tdmebined vetnict{ wéreprashed RO and
R11 repres 4kt e nt ' j r..R1O d R11 .

A conol s 4n i RG" nhy o Eert ARG IWPRIOLE vl @i o o

pr ocedur e: 879 theitls spmpennd 637 gt mnsolaqqa@t-g) meclerlgsesyystalli ng acids; ii)
treatment with RL Li, optionally in the presence of a Cu(l) salt, in ether
or tetrahymisofanaiMtig)yi el d al kyl ketones -COR 10 ; iii) subsequent
reaction with R11 Li or lithium alum nium hydride in ether or

tetrahygrog E iti
secondary 4 ‘ R e R a1 JHACLtC 3 fab!
to the corgstezpondi ng al dehydes by net hods known in the art, e. g. by
treatment with diisobutylalumniurn hydride at tenperatures preferably

around - 704 QGxtuiré df &%ﬂﬁb&hﬁ@l-?&l)ta?}gﬁééﬁc? Emgf%efr?})érd&gﬁ?&% gﬁ)&%&g

secondary al cohols 4 throu react gafiorre It conmpounds,
pr ef er abl YRR 1# Ad)Sotddirtiusremethogrpheryl- Rentt4-aneit eeiddi 1omgol-4¢st ers 3 to

tertiary aﬂtnﬁmnpns{34dqﬁaﬁ iahﬁﬂot_ )ap@\p?lé_(’:'iétiﬁ?lc&rbbdilfim(fq E}‘d‘%?dﬁﬁ:ﬁ‘dé{@bh&lj}@!zﬂsyt Eed
carried out in e .0S ctive of,.di er eosel ect.ive,_ fashion usin ods
col1 ! Edenes DR L G hih ot OZ e SR CarRbR oromeRyned - reln
first be resistiesddt b it dmbinm tanipeiatune Hyisk feskeionan e mvals dabheksvit (st ep d),
whi ch undej: Sonqgashi i i s. di o) i n.step a, of
cohome o oo RARART U RSRHR W Atled GRE L \PHRL il PRTRGH it Bl fhafy O
conver t ed dréFdtqyer ssiumatkietesThd wivegt hoekwved uidarredeced pf@iGeanOiEsy| at e,

- Tosyl at@q; i i | (i r A | f onyl
Op yl atRsidh@piutifedty Hdsh chﬁ;rﬁatogﬁ%)}éﬁ(sﬂm( g&l, E%Jtﬁ@?]&c%ﬂgo gﬁzﬁe?ﬁ% ﬁ%’: y

chloride o -tol yenesul fonyl chloride I n_dichlmoronet esence
of a base i3BémE‘1Pﬁé7?$@%jﬁﬁ?\éﬂ%@rﬁwqﬂﬁi%é’,ﬁ"w}‘lﬁ givalelsy in a tenperature range
bet ween -20 0C and room tenperature possibly foll owed by Finkel stein

reacti on BHM®adiMeH)0di de i n 2-but anone at reflux tenperature or by
treatment with trifluoronethanesul fonic anhydride/ 2, 6-di-tert-butyl pyridine

in CHC a& . %t A- I—%?‘]O&g 9' erill-go !O.!Il_‘ -yN-acetic

p-t ol uene-Suf fonatres, oS re 11 .
Compounds &#d fornul a 6 can further be converted to amines 7 in solvents

| i ke DMA, DVF or dichloronmethane via treatnent with am nes RL3NH optionally
using a prigt[8cBLNG e RS- lehi-2RAby1RRS5) | Sinddt-1 509k ge 1
BOCpr ot ect{ed[ g&ﬂqes flr e ucﬁed I?isénﬁé.c%) : JX?I Y_r eact]i gr)lns dé@cr# e%é‘?%{hgghene 6
are conpatSiF -t erm }aWa%ﬂcL% 432 sypension phsodiing didride € mg0.-%%n al so be
a Eydr ogennaiob)lrinwi’zlfh?ﬁrcﬁ:pra(n@ﬁlﬁmbéwmT@iﬁmﬁ:@d?aséiﬁﬁ{é@@?r%olnﬁﬁdt@@b@ Sd2 in
schene .cohQ sche rising a chain th.m n and o
can be co%éej[}??le%&igﬁt(%o élhg%élﬂggﬁ\%af %d‘ge%%gisﬁrrll YEHeBH g?‘grlqﬁlﬁf car bon
atons by ratienigempedatikndiire suspdnisieonaras coaed ¢ 0 B, sodinne hgdidde (B nidje pri mary

0.33 mmol) and methyl iodide (45 pl, 0.66 mmol) were added and the mixture was

25  stirred for 4 h at ambient temperature. Ethyl acetate was added, the solution was
successively washed with brine, 1 N HCl/ice water 1/1 and brine and dried over sodium

sulfate. The solvent was removed under reduced pressure to give 42 mg (0.09 mmol, 82

%) of the title compound as yellow solid.

MS: 445.4 (M+H)*,



hydroxy group of 1 into a suitable |eaving group, e. g. a halide 2 (step
a), followed by reaction with cyanide to formnitriles 3 (step b) and
saponi fi owbi20e/te17yi el d acids 4 (step c). Acids 4 can becfrmrbévsnoss7i
transforned into primary alcohols 5 (R1I0 = R11 = H), e. g. via
esterification and subsequent [|ithiumal-ugi-ni um hydride reduction (step d).
Optionally, alcohols 5 can be elongated to a chain I ength of n+l carbon
atons by repeating the reaction seq Kescri bed for the synthesis of

al cohol's 5 from al cohols 1. Al cohol conpounds 5 containing one or nore
chiral cent§i§hca = pure enanti oners
or di ast ereorne KTTC i Ta HPLC

chromat ogr aphy, chronatography on a chiral HPLC colunn or by

deri vat i zakd aniceicodledpolopen @é$-I(‘ytlpﬂﬂugoacﬂwwwhfewlhﬂpest—ém 1-oh(202 gan be

separ at ed gy aBipREY] )EE&@%N QALA0 1 20 Wmoi P ORLIRG RN gooﬁygglt Lt ed

acids 6 (R10 synt hesi zed vi a trans

into the éﬁsﬂggﬁ{)ﬁﬁ‘ﬁﬁhﬁ@e%@@f@mq’ﬁéé@ OAFl e mmel) Within g min kﬁ@l eor HWVDS
i gds;)l venttfmbtﬂﬁ.ﬁleta@t)fl@h@'f[‘ﬁé ﬁaaﬂw?@mugtuﬁmsmﬁw@aﬁamﬁﬁlﬁh 16 %mowea@erte?as
addition o sequent,i a wo different a al i eaction

pr ef er abl y d 8&?%4)?1%5%3’& <2 @nd‘@sé’ﬁfflt}oé‘&a\tbf éFg{eEF WB'TCF (ail:/bt?d by ester
hydr ol ysi 9qt1©omstia}ar wagcittisted agsinepthedtherTie), ¢lmerasxgsmo pﬂasagweﬁetx%shed)%thm ds 6

to it
cubst | uerie g sh AR B0 ah Bl QRS R T (IR IEN) s 6
can coi? aithe Beconperdeasdight bissereibr s and can opti onal |y be separated into
optically pure enantiomers or diastereoners by nethods well known in the

art, e. g.Mbys20ghiMyal ) HPLC chromat ography, or by derivatization with an
opt| cally pure alcohol to formesters, whi ch can be separated by
I

into chi r@lsﬁam des WhICh can be used for asymTetrlc al kyI atlon reactlons
being well known to a person skilled in the art. Esterification of acids 6

7). Al cond St \BRaUTL LG LA LREURR A2 .%fl%n G i a7

(R16 =10v8)3 Qklé14 b methangsd onmaqlchér(@ﬁnﬂwm engl)-pept-dryeat estant wi t h

met hanesul (i g, @@é ﬁfrﬂl(ﬂ?a&i p&agsmrﬁ%mﬁwe@@yinngﬁh@fﬂrH& LpdiEql AnepRt hane
in the presen l1ke trieth Iam4trlg or g{ﬂﬂdl ne preferably in a

t enper at ursg’} Faﬁ Ib%&%a@ﬁm tEPEIEtUS AN S ety ereaghien BRI V! | owed
by Fi nkel stoaired clSrﬁaethyb:{teWté/ite sedkdruim, Itlﬁ)dflaﬁkis Wﬂre%epdihﬁﬁaﬁd tad aquebligDeyer

t enper at ur, b rrent hitr

anhydr i de/vga gméa&? mfi/ 5@% ?‘ncglcatef‘l%%ﬁﬁgﬁ“% Etrﬁ%“fVSred?'Vge%WH‘Bounds 7
as net Pandrgl dl@frdam@s $04@um@hlfdnené thed ohahewas neumvekésndm redidet atressyre.
respectiv dto
i pos 8 0t féﬁé‘%ﬁ”%@‘émoﬁm@%ﬁgmawﬁ%ﬂ%&h e A R I
ani nes R1 Gommohdib| %) Q%Qhﬁ@ﬂﬁcﬁm@t)é’é@?%@ gWeilp strat egy (step h). Ami nes
8 can al so be synthesized fromacids 4 or 6 via formation of the

cor r espondvisigi4ai(NerMyTi ch is subsequently reduced using nmet hods wel | known
to a person skilled in the art (step i). Al reactions

-acetic acid

25 Inanalogy to the procedure described for example 1 €], {6-[5-(4-trifluoromethoxy-
phenyl)-pent-4-ynylamino]-indol-1-yl}-acetic acid ethyl ester was treated with LiOH to
obtain the title compound as green solid.

MS: 415.2 (M-H)",



described in schene 7 are conpatible with term nal al kynes (R12 = H) except
for step e where term nal al kynes need to be protected applying nethods
wel | knowwoinodihel7art, e. g. the use of a trinethylsilylpcpmrb@siodssnt gr oup.
The followng tests were carried out in order to determne the activity of
t he conpounds of forrnula (I).Background 3onformati on on the perfornmed assays
can b e found in: Nichols JS et al. "Devel opnent of a scintillation
proximty assay for peroxisone prol iExahglene activated receptor gamma

| i gand bi ndi ng domai n", (1998) Anal. Biochem 257: 112-119. Full-length
cDNA cl ones <f gr d rangy PPARa _and nmouse . PPARg wer e obt ai ned by
RT- PCR fr%jnsh(%nrgﬂﬂg%ggﬁg&g?ﬁ?e &QS%VEPICL%M%E%“ vely, cloned into
plasm d vectors and verified by DNA sequencing. Bacterial and manmmalian
expr essi odnpaglogy o thepsocednrstdeseribed f@@@ﬂm&%, genithyhdioneid methylastst er ase

(GST) and (Galrd. Wit Bi naicrandeneai A REHET NS, fomad sho 108 1hh 9a 4@34}4@39
domai ns (LB[? f'glﬁAﬁRg (aa. 139 t'o 442%, PPARg. (aa 174 to 41? and ‘PPARa (aa
167 to #6dyactabvitpdonppishilupramethay-penaepeHsths prosfeecaf SH6 aﬁlewées
encodi ng tduprdiBisdide tegiaiheititieedmpoand ahbrdwi dit.| engt h cl ones by PCR and

t hen subcloned into the plasmd vectors. Final clones were verified by DNA
sequence q}r/lglﬁils.Mjmducti on, expression, and purification of GST-LBD
fusion protei ns'v\gere'perforned in E. coli strain BL21(pLysS) cells by
standard nethods (Ref: Current Protocols
edi t ed by bAdsidyerillseros RG] i ngRba - YBIOKEACHY Assay PPARd receptor binding
was assayed in HNM O (50mM Hepes, pH 7.4, 10 nM NaCl, 5mM My 2, 0.15 ng/ m

fatty aci qnfahal@égﬁﬂ}@ ockdurtMebtDed f50éxaRALA] f,isvm!thﬂﬁsﬁﬁﬁétﬁ&gapl%ggng

equi val ent_ of - PPARd- I]]E(P fusi on p{?g{ el nL r dlmgagd, e.g. Cf 00 dpm
{2- et W1 PERFARAGRAC B! esteryag dhegtedonth LGS IR PhtaiHRe HEE compPeRd 25 ¢ i onet h
yl sul f anylbrewpheysosty} - acetic acid, was bound to 10 ng SPA beads

(Phar maci aAnmersham) in a final volume of 50 m by shaking. The resulting
slurry was, kg M_q{)f-or lh at RT and centrifuged for 2 mn at 1300Qy. The
super nat ant cont’al ni g unbound protein was renoved and the sem dry pellet
contai ning_the receptor-coated beads was resuspended in 50 ul of HNM

Radi ol i garsd19ma- 4dlrshosen pEvV-paait-BentrhFneidammoiingu- -plt -areticasil Etth
scintillatd@p proximty counting perfornmed in the presence of test
conpounds was determned. Al binding assays were perfornmed in 96 well

pl ates_and _t he, anpunt of hound |iggnd was asuyred .on .a,Packard To unt
usi ng Ept i maﬁlgg}' qﬂ{i’@l?é??ﬂ’?‘.lre §Cé“q%§§587t‘?§‘éplg‘§r‘\?/’gg’%}lg“lﬂgmg"ﬁ'aﬁtﬁﬁ%%at es
within a retngestef (WOrRdest41ai4 An) Waornaded i 5t G-t flubbdmEiBARa phevdppart-

bi ndi ng wgs el | oM r i s-HA . Dl 50 KGl - ...2mvl EDTA3 0.1
ng/ m fa}tA?nyg(ii? gé/l? ?%E&ggﬁ%d‘; t‘?ﬁ%%f%ﬂgﬁgﬁ 5503?(”92 e%ﬁa%dggﬁ%n an 140
ng equi vallydroddor@erndrARImEBRlamin yTidmstteigivekhstibocamapeundlss brgwsPA beads
(Phar maci gham in a final volume of 50 m by shaking. The
resultingslurry was incubated for Ih at RT and centrifuged for 2 mn at

13000, TS, S IRL AN

<3

in Mlecular Biology, Wley Press,

In analogy to the procedure described in example 8 d}, {6-[5-(4-trifluoromethoxy-
phenyl)-pent-4-ynoylamino]-indol-1-yl}-acetic acid ethyl ester was reacted with methyl
25 iodide in the presence of sodium hydride to give the title compound as brown liquid.

MS: 443.4 (M-HY",



cont ai ni ng unbound protein was renoved and the semdry pellet containig the
recptorcoated beads was resolved in 50 mMl of TKE. For radioligand binding
e. g. 100080cdpewms174 PCT/EP2005/008571
2(S)-(2-benzoyl - phenyl ami no)-3-{4-[I,l-ditritio-2-(5-nethyl-2-phenyl - oxazol
-4-yl)- ethoxy] -phenyl} -propionic aci-tbler 2,3-ditritio-2(S)-nethoxy-3-{4-
[ 2~(5- net hyl - 2-

phenyl - oxazol - 4-yl) - et hox7] - benzo[ bjExanféen- 7-yl } - propionic acid in 50 ul
wer e added, the reaction incubated at RT for Ih and scintillation proximty
counting p ! a f n,96 well plates and
t he am)untae%ar} Q%gflﬁgwﬁdﬁ%gﬁ!ﬁgﬁlgg‘é %ﬁofﬂ?&ﬁb%g%g%”%%%fp using Opti Pl ates

(Packard). Nonspecific bindi was determ ned in the presence of 10 4 M

unl abel | edn@@ﬁlﬁémﬂjthe[%@@dﬂ eréheddn exasaplobd, Totee- blﬁ}’ltdm}ﬂth}dat es within a
range gf B &g/)a%ﬂ d%ﬁﬁ&@rémpimé@fx% evgsr%QctéthhP%Rercﬁﬁ&&% /i i{h@d; ng was
assayed in ris-H , a
aci dyf ree IESSﬁn& RSV ate Wef@aktﬁlege gif\/@lt{1< T’lg%lEquB‘PP%ﬁasf@@r 5 g
equi val entliquiid. GST- PPARg- LBD fu5| on protein was bound to 10 ny SPAbeads
(Phar maci aArrershan') in a final volume of 50 ul by shaking. The resulting
slurry vvale[ a(lﬁ\g gor lh at RT and centrifuged for 2 mn at 1300y. The
super nat ant cont'ai ni ng ‘'unbound protein was renoved and the senidry pellet
containig the recptor co?tled beads was resolved in 50 ul of TKE. For

radi ol i gartd (Bithdiraxy-endel-1idnacetigaaid 2Hg) ester
(2- benzoyl - phenyl am no) 3-{4-[1,l-ditritio-2-(5-nethyl-2-phenyl -oxazol -4-yl
) - eL hOXé]In'aﬁEl;?@?"c&th@@&@&gﬁfH @es@fmeam@x 18% cy\qVE(te@tieﬁéﬂ d‘irﬂ@thﬂrle?c“ 03 A
ko s oy S b e

| 'i gand nedhuwrield hgdraze fdagikeathe title painpotindisd dodor{dps sdhdat es (Packard) .

Nonspeci fi c bi ndi ng was determned in the presence of 10 4 M unl abel | ed
conmpound. e@?ﬁe curves were done in triplicates within a range of
concentratl on ro 10 Mto 10 4 M Luciferase Transcri ptional Report er
Gene Assays Baby hrater Ki dneyhcelll S (BHK21 ATCC CiC{_I o) vere grown i n DVEM
medi um corfilad OEGREE ) 2! At A Sihad

seeded in Giepel | plates at a density of 105 Oel I's/wel | and then
batch-transfected with either the pFAPPAR d- LBD, pFA— PPAR g- LBD or

FA- PPARa- L BD I fection was
B ccomplit SHEERFARE Wl PgEne B0 B O RBan ENDF LB PO Feap ga FEfPdal <)
accordi ng rhethHﬂn@ukfmggesﬂéd(@trﬂmmheth&mepherwﬂ)Spércthl-pwlragext @anﬁg ection, the
Col LS v IR a0, 8 SERA B BB o5 2 2
medi um vvaqut@smve@dmdn regibaitdld (W5 H) veostiredfor B drad hmbisgt tempreatieckindn
cont ai ni gt g ot §§4C. W%ﬂ&%%&fur@%& ?Q&Jeag,ﬁmiﬂmm@e SR coneent rati on:

0.1% . Foll ow nq% i ncubation of th hours with substances, 50

m of Phe XipeehraHmesyéthstlad afaie Thecomhereder et yers Wesbed rabbrine,
Const ant - LdrgdtovBeagianh s(Raehad M s@ﬁz@hﬁ&asﬁe@@b@irtﬁ@ér&éddc@ yseurkhEhecel |'s and

initiate the,lucifer reaction cen l.uci f erase was
measured iffPaY %%%Wg{%%&@’%ﬁ%fm clWp(diihﬁ %‘?’nglffﬁi.‘g Bteesence
of a test (8dshmnk a6 Wasof the title compound as colorless o11

MS: 446.3 (M+H)™.

25  d] {7-[5-(4-Trifluoromethoxy-phenyl)-pent-4-vnvloxyl-indol-1-vl}-acetic acid

In analogy to the procedure described for example 1 e}, {7-[5-(4-trifluoromethoxy-
phenyl)-pent-4-ynyloxy]-indol-1-yl}-acetic acid ethyl ester was treated with LiOH to
obtain the title compound as brown liquid.

MS: 418.1 (M+H)™.



expressed as fold-activation over cells incubated in the absence of the
subst ance. EC50 val ues were cal culated using the XLfit program (I D Busi ness
Sol ut i onswbt2dos/dsk)74 The free acids of the conpounds of wrhe/nre@seUssT1
invention (Rl is hydrogen) exhibit 1C50 values of 0.1 nMto 10 nV
preferably 1 nMto 500 nM for PPARd and/ix- | C50 values of 1 nMto 10 nM,
preferably 10 nMto 500 nM for PPARa. Conpounds, in which Rl is not
hydrogen are converted in vivo to c@Esampledd2i n which Rl is hydrogen. The
fol l owi ng table shows measured values for some selected conpounds of the
present iny . K Nl a ) aceutically
accept abl [S —anda TEqI
phar mceutﬂmiﬂﬁéﬁﬁératlons for enteral parenteral or topl cal
adm ni stration. They can be adm ni stered for exanple, perorally, e.g. in

the form ah ahabgyztcstheq;@a&eadré @é%l:ﬁﬁe%hn@fcﬁﬁﬂ@&l cp%@ m&éx;gﬁid%l-u

capsul es, solutions nsi ons In th form
of supp%isr8P’i°é1§C aq tgﬁ?eé'feéﬁgé 285338&l§ Pilﬁwlaﬁéeaft@iii‘ﬁl mF %‘P}fgﬁm &Ons or
i nfusi on swiflubicmghoor ph@wi)@pédt%’[-,—y@l gsterl (deﬂilﬁe@@ﬂhmahe ptd@éﬂﬁél’olfﬁes%l?ﬁ eaﬁg or
oils. The 0 t h r.magc re tio effected in
2 renner V%Eb qﬁ?e Jﬂ%ribo%sfsﬁlrg jadid tto (gn% L& ﬁe d)mpcg gs capqr#ss[alﬁaem Tt by
bringing the described conpounds of for mJI a (1) and their pharmaceutical ly
accept abl eMSi 40t @MyH) eni cal adni nistration formtogether with suitable,
non-toxic, inert, therapeutically conpatible solid or liquid carrier

materi al s Feac] sz-{ 615{4—?ﬁﬂu9ﬁﬂﬁéth@£ﬁﬂ€%§ﬁbﬂénmlwﬁﬂiﬂV?rﬁio‘}al §H‘p§ﬁ%fﬁccar rier
materials arge not only 1norganic carrier nmaterirals, but also ordanic
carrier? mﬁ—kfl als. Thus, for exanple, l|lactose, corn starch or derivatives
t hereof, talc,stearic acid or its salts can be used as carrier materials
for tabl etls,anclogy culthegpbbetlsre dhsagiﬁsfoamm}m Helg &daa}-2He- [Ga(ﬂsul es. Suitable

o1 5, “naxartupReteeh by B OB DRSIPIGT B PrntChis A s R ©
nature of W%@damb@ﬂﬁgpb@ﬂ%ﬁtetﬁbC@mppuedssmﬂewmbv\ever required in the
case of soft gelatine capsules). Suitable carrier materials for the
product i onvief433d @iiE|ys and syrups are, for exanple, water, polyols,
sucrose, invert sugar and the like. Suitable carrier materials for
injection solutions are, for exanpl al cohol s, polyols, glycerol
and vegetable oils. Suitable carri efE"r‘i‘Hfé? 131s for supposi tories are, for
exanpl e, natural or hardened oils, waxes, fats and sem -liquid or liquid
pol yols. salene:: " 2+aa‘emm1dep| cal preparations are

gl yceri des, sem synt hetl c and synthetic glycerides, hydrogenated oils,
L0, sy 3%‘*"?“‘%‘%02% fef“SP‘ﬁm%' ”é“ef??@? Loy hgake GBAEl Ol

pr eser vat i RFeRargileringd 68 sl 2mmmal gadygl %@‘@meﬁl}’mﬁb'ﬁ’lf%bﬁnpr ovi ng agents,

fl gv?u r-i gy aurmm?ﬂﬂe ‘h?dro%ﬁllotrﬁief(gﬁ ﬁig@ﬁ Hﬁn&lhﬁe&%@ﬁ%& fo zﬁg RS %Mﬁ%olugi%I er
subst ances co an i dant s
come iflo ch(gﬁgl i ?]a% 7 @rf“cgfgc ffﬁgr(%& %rnZC‘EFnC’ig‘] g%@%‘gg A%’Hbtegdgﬁé‘égﬁ@t he
conpounds (6% thhr Tid soliftion wasrnatarajly wiatrhédtowinttsient tsinperature and stirred for 14
h. Ice water/brine 1/1 was added and the mixture was extracted two times with
dichloromethane. The combined extracts were successively washed with 1 N HCI, brine,

1 N NaOH and brine, and dried over sodium sulfate. The solvent was removed under

25 reduced pressure to give brown crystals which were recrystallized from heptane/
dichloromethane to give 380 mg (1.8 mmol, 80 %) of the title compound as colorless
crystals.

MS: 213.4 (M+H)™.



depending on the disease to be controlled, the age and the individual
condition of the patient and the node of admnistration, and wll, of
course, beofwddmsi7so the individual requirenents in eaclrcpapboosiobssri case.
For adult patients a daily dosage of about 1ng to about 1000 ng, especially
about 1ng to about 100 ny, cones into c@3sideration. Depending on the
dosage it is convenient to adm n| ster the dar I y dosage in several dosage
units. , frods ¢ p3-Epd Ypveieh g Hyli _

ny, preferably 0. 5-100 rrg, of a conpound of forrrula (I'). The follow ng
exanpl es t ?M I t rr% _They
are, hovve\?gr Ylglogf ddhk egﬁfe &eF&H%d%Ie% peﬂr %qgﬁyﬁ#aggﬁilpgigﬂ %

Abbr evi at |Yerrfsace tewas e’rtaﬁtfri vethed érrréluoorreﬂbom%ér)b%ma | the Brﬁsmﬁpﬁydr i de,

DME = NoNdigui(byIH) pidpdipdeus ioVde to ?IVe the title compound as colorless crystals.
|, 3-di methyl -3, 4,5, 6-tetrahydro-2(I'H) - pyri m dinone, DVMSO = di net hyl

sul f oxi de, HVDS = hexanet hyl disilazane, HWPA =
hexarret%yl%goagaz) w&lﬁim HPLC = hi gh performance |iquid chronatography,

LDA = lithium diisopropyl am de, PdCi 2( Ph P) =

di chl or obigg (64113p{H il poroomdtih ore ‘ ] it v b @A -8R h

t et r aki S(taclat[? JatH QsRpi ne) pal | adr um quant quantr tative, RT = room
tenperatu rahydr of uran. Exanpl e 1 aI

5-(4-Trifl uor onet hoxy phenyl )-pent-4-yn-1| - A m

| - i odo- 4- tipianRIQEY Enibe RExsed B@rﬁf&r@eééowxawl%b lﬁdmnrlrésrlr D B-ty, 1 mmol)
and cupr OltSlﬂU@erﬁlﬁh&:ﬂy%éml) PP - yl]la@atﬁﬁrdwa@eeaeﬂea%fﬂ Dro#@sa&dtictatigd for

30 mri OC ungder” an argon, a phere. ent 2.13 25 mmol )
wes addba PRI BODRPIHIce ScHisn 0{1@%@?&9{% i ety oc ang
t he m xt urmdens:flskicondidofioto @vathatitlekbmpbenpes aff-white sdlid reacti on m xture
was cooled to anbi ent tenperature, poored into a solution of saturated
aqueous 1G] ? rTi\{)\ﬁter 1/1 and extracted two tines with tert butyl

met hyl ether’. "The co ned extracts were washed with water and brine (two
times) and dried over sodium sul fate. The soI vent wa rerroved under reduced
pressure &Hd6 dsiflygeomethpxy-pheni) - proPgirink PREY B E adal;

hept ane/ A&gﬁ;am{o gi ve 3. 4 (13. 9 rrm)l 83 % of the trtle corrpound as
orange oil. M5 244.2 (|\/9+ b |

f6-(tert tyl - di h dol t d et t T
o | cetboll atoat Fotresrogp e SHR P G ! P ESGH Al R e (1o,
4. 04 mmol )plend)qesp-2ryryiotomadyd] - ikthh -igpdold 1 4h) -anetit cid ethipMest¢ry@sideptednder an
argo” at ”%H?E{Cﬁ{‘é‘@?jbt%ﬁld&gtﬂ E&p%ﬁﬁ&hscoﬁ‘%}{i'te%f‘a’ | ester (490 nl, 4.45

The ™ Xture was nat ural room tenperature, strrredfor 14
h poured onto 1IN HO [jce water 1/1 and extracted two tines with ethyl
acetate. THE: 43drbiMied) or ganic | ayers were washed with water and dried over
sodi um sul fate. The sol vent was renoved under reduced pressure

Example 14

20 a] 2-(1H-Indol-6-y1)-N-[3-(4-trifluoromethyl-phenyl)-prop-2-ynyl]-acetamide

In analogy to the procedure described for example 8 a}, 2-(1H-indol-6-yl)-N-prop-2-
ynyl-acetamide (example 13 a]) was reacted with 4-iodobenzotrifluoride in the presence
of PACl,(PhsP), and cuprous iodide to give the title compound as colorless crystals.

MS: 357.1 (M+H)™.

25 bl (6-{[3-(4-Trifluoromethyl-phenyl)-prop-2-ynylcarbamoyl]-methyl}-indol-1-yl)-

acetic acid ethyl ester

In analogy to the procedure described for example 1 b], 2-(1H-indol-6-y1)-N-[3-(4-
trifluoromethyl-phenyl)-prop-2-ynyl]-acetamide was reacted with bromo-acetic acid



and the residue purified by colum chromatography (silica gel, heptane/
AcCOEt) to give 1.2 g (3.6 nmol, 89 %9 of the title conpound as yell ow
oil.M5: 388.280(d¥8tdy +. el ( -Hydroxy-indol-I-yl Vacetic acirdpredspbssest er To
an ice cold solution of [6-(tert-butyl-dinethyl-silanyloxy)-indol-I-yl]
-acetic acid ethyl ester (1.15 g, 3.45-rmpl) in THF (11.5 nl) was added a
1M sol ution of tetrabutylamonium fluoride in THF (3.45 m, 3.45 mol)

wi t hi n 15 ethiyh est@ihia the podsérea ofitesiuns earbasate bid pedsdimn iddite ot acardpiiteidé

t enper at ur, . . I gacted two tinmes with
et hyl acetugltngPéphqlgqglg ]?ﬁ;e;@] %‘9 g%%ﬁge?%gégl}%r%ﬁ%%ﬁé% with brinel/ice water
1/1 and dried over sodiumsulfate. The solvent was renoved under reduced
pressure er 4486 MsHYue purified by colum chromatography (silica gel,
hept ane/ AcOEt) to give 590 nmg (2.7 mml, 78 %9 of the title conmpound as
col or| ess 4 (§9{3R(STrilboro2ddh@-phidvi)-p2d6 2 Gmylthrbamoyll-methyll-indol-1-y1)- _
{6-[5-(4-Trifl uoronmet hoxy-phenyl)-pent-4-ynyl oxyl-indol-l-yUacetic acid
et hyl essteet‘zgl%a—céi ice cold solution of (6-hydroxy-indol-I-yl)-acetic acid
et hyl ester (100 ng, 455 mmol),

5- (4-tri f lnenalvgy hothy ppoeedyite)depribed fJoryaxamptd 1 €)1 6 { 1¥g(4-BBionométhyland

tributylp b1 N n ¥ et rahydr of u added
N, NN, N tb%t%‘gw gbﬁ%}% %glpﬂ ang&?]ébgpﬁ%a%}dgd lg%r%ﬂgr%g@g%&mﬁé%?wg)scoo |dng bat h
was renovadthkPR to pbiainthe sie rompeundas aftwhite Thwstals xt ure was filtered over
celite and the solvent renoved under reduced pressure to give a yellow oil
whi ch was M&r41f513e(qt449m?‘col umm chromat ography (silica gel, heptane/ AcCEt) to
obtain 65 ng (150 mmol, 32 % of the title conpound as colorless oil. Ms:
446. 0 H +. el

{6-]5- E%Tri f1 uor onet hoxy- pheny! ) - p&ARRPIE IS | oxy1-i ndol -1 -yl }-acetic acid
To a sol ution of
{6-[ 5- (4- tal Bf (A brifhwerohre pheny)-pemiehyndic gadlberyl esterdol - | -yl } - acetic acid
ethyl ester (30 ng, 67 mmol) in THF/ nmethanol 2/1 (1.5 m) was added 1N
aqueous Litbnsigbitd @R pkdQBuit describg f&ﬁ&ﬁhig@é‘s a, g&&t@g}m aSHIbEhSA e{;[ar 14 h
at anbi ent _tenp ra‘&lqur_qe and concaintrat ed under Teduced pressure.” The residue
was di ssolBesPwssys @ Yarech, hanald Ap/Quesner, ehagpy Faloarnglof Medicinalyer s wer e
separ at ed Gieehibife (2085 260)) 1Fy611736)SwRXbddal with Wibdotehhytriflaedaifthe The

conmbi n Qrganic r re washed .w,t.,h ice ter/brine 1/1 ried over
sodi um(?suIP1Ig“‘[egcea‘#c}él ﬁé%ﬁﬁ%ﬁﬁw\%@sﬁgﬁﬁ%glgﬁ%ﬁ? OGP @W‘éﬂ)tvﬁ title
conmpound (28 ng, 67 mmol, quant.) as brown crystals.Ms: 418.3 (MH) +.
Exanpl e 2 M$: B2(13M)'i f | uor or net hoxy- phenyl ) -pent-4-yn- |-ol In analogy to
the procedure described in exanple 1 a], |-iodo-3-trifiuoronethoxybenzene

was T eact gl s Driflnpemlomnlonehyil Bt REgSERCE Of PA(PP 13)4 and cuprous
iodide togive the trtle conpound as red ol l.

In analogy to the procedure described for example 1 ], 5-(4-trifluoromethyl-phenyl)-
pent-4-ynoic acid benzyl ester was treated with LIOH to obtain the title compound as
20  off-white solid.

MS: 241.2 (M-H)".

¢] 5-(4-Trifluoromethyl-phenyl)-pent-4-ynoic acid (1H-indol-6-ylmethyl)-amide

In analogy to the procedure described for example 13 a], 5-(4-trifluoromethyl-phenyl)-
pent-4-ynoic acid was reacted with 6-aminoethyl-1H-indole in the presence of 1-

25  hydroxybenzotriazole, 4-ethylmorpholine and 1-[3-(dimethylamino)-propyl]-3-
ethylcarbodiimide hydrochloride to give the title compound as colorless crystals.

MS: 371.1 (M+H)*.



M5: 245.3 (MtH) +. b

{6-r5-(3-Trifluoronet hoxy-phenyl)-pent-4-ynyl oxyl -indol-1-yl}-acetic acid
et hyl estwo 2bev/@agahogy to the procedure described for erpammpeoosoods;1
(6-hydroxy-indol-1-yl)-acetic acid ethyl ester (exanple | c]) was reacted
with 5-(3-trifluoronethoxy-phenyl)-pent-s%-- yn-1-0ol in the presence of

N, N N,N -tetranethyl azodi carboxam de and tri butyl phosphine to give the
title conmuypd[m8e4- Q"@lﬂ@bf&ﬁ&h@lﬂ)henmpeﬁ@-ﬁv@g@&h_ﬁhoHmeﬂtvl}\-ﬁrdol—l-vl)-acetic
[5-(3 Tr|fI%Pr thoxy phenyl)-pent-4-ynyl oxyl -indol- 1-ylT- acetic acid
In analog?JbOJ%gglf%ocedure described for exanple 1 €],
{6-[5-(3-trifluoronethoxyphenyl)- pent-4- ynyloxy]-lndol-l-yl} acetic acid
et hyl est én analegy toethe pdoasdte des@ivetl dodxamipte t bb 5t (4t tridluoompabyldplenylr een

crystals - - X 3o f nyO
-pgnt 4- yék§f4§%%ﬁﬁmg%§]o§§k¥Ewﬁﬁﬁhﬁikégﬁﬁgwg3%%%??%HQB€%E%E%#§EGQ ya]
| - i odo-2- e peter iBrFRe RIAsHER 26 prsiun sarpanie and pptapsiumpedids i scemitrile  he

presence Qindeﬂfdﬁaklcgﬂdﬁeﬂs fd'g?itré)tlh% titledbMBolifd 8 MEwWHIR chystdle conmpound as
yel l ow oil. 2 (M+.b 6-[5- (' 4-TrifluoroiBethyl -phen gl)-pent-4-

nyl oxy1l-indo tic aC|d ethyl ester In analogy to the procedure
gegcri%edlag'k%§§%%?§?? (6- hydrgxy i ndol -1-yl) -ggetic acig et hyl ester
(example 1 c]) was reacted with 5- (4 trlfluoronethyl phenyl) pent - 4-ynl - ol
in the presehctMd fiNiorpemetharhrphs poiell-yaoyhoxm thel)-indol-1-
trlbutylpggsa%ﬁggabo glve the t|tIe conpound as yellom10|l NB 430.5 (MtH)
+. c] {6- - rifluoromethyl -phenyl")-pent-4-ynyl oxyl -indol -1-

gll-acetic acid In anal ogy to,the procedure descrjbed fqor exanple 1 e
{6 [ 5- £%- triapplgsy BndeRyEHERAgcrigsd in cxangp] 9|86ﬁy<]6~t Méﬂrlﬂu%o}neén%éu c a]C| d
ethyl est gfhewds- ﬁealyed Mtrﬁﬂib Linelt t}qnabltp-tyt) ddBc 4didl bRyLEra Wb eeadtedafitlr Whi t e

Y e An“@hYMtde it e ressino o Rt BrBidstavdredhe s géﬁg?%%a’pﬁ@% LA,

| -i odo- 3- tfoarhl uor onet hyl benzene was reacted with 4-pentyn-1-ol in the
presence of Pd(PPh and cuprous iodide to give the title conpound as brown
i1 V5 338 2t il
| 6-[5-(3- uor onet’hyl - phenyl ) - pent - 4-ynyl oxyT-i ndol -1-Yl| -acetic acid
et hyl ester In anal ogy to the procedure described for exanple 1 d],
(6-hydidxy-indol -1-yl) -acetic acidExampled8ter (exanple 1 c] ) was reacted
wth 5-(3-trifluoronethyl-phenyl)-pent-4-ynl-

a] [3-(4-Trifluoromethoxy-phenyl)-prop-2-ynyl]-carbamic acid tert-butyl ester

In analogy to the procedure described for example 8 a], tert-butyl 2-propynylcarbamate
was reacted with 1-iodo-4-trifluoromethoxy-benzene in the presence of PACL,(PhsP),

and cuprous iodide to give the title compound as yellow crystals.
20 MS:315.2 (M)

b] Methyl-[3-(4-trifluoromethoxy-phenyl)-prop-2-ynyl] -carbamic acid tert-butyl ester

[3-(4-Trifluoromethoxy-phenyl)-prop-2-ynyl]-carbamic acid tert-butyl ester (500 mg,
1.6 mmol) was added to an ice cold solution of iodomethane (100 pl, 1.7 mmol) and
sodium hydride (73 mg, 1.7 mmol; 55 % suspension in mineral oil) in DMF (5 ml). The
25 reaction mixture was stirred for 5 h at ambient temperature, cooled to 0 °C and carefully
quenched with saturated aqueous ammonium chloride solution. Ice water/ethyl acetate
1/1 were added, the layers were separated and the aqueous layer was extracted two times
with ethyl acetate. The combined extracts were washed with brine and dried over sodium

sulfate. The solvent was removed under reduced pressure and the residue was purified by



ol in the presence of N,N, AN -tetramethyl azodi carboxam de and

tributyl phosphine to give the title conpound as yellow oil. Ms: 430.5
(MH+H) +. wb 20&@701854( 3- Tri f | uor onet hyl - phenyl ) - pent - 4- gryir@eydoswossdapl -1 -yl |
-acetic acid In analogy to the procedure described for exanple I t], {6-
[5-(3-trifluorometh gl phenyl)- pent-4-ympg-oxy]-indol-I|-yl}-acetic acid
ethyl ester was treated with LiOH to obtain the title conpound as off-white
crystal s. Mash dadndtédviply (silickygelniépgarie/8dOEt) to give 258 mg (0.8 mmol, 49 %) of the
ra-(tert- - di yl oxy)-indol-1-yn-acetic acid ethyl ester In
anal ogy tm‘%‘!"“gjr‘%?g?#%h@gn bed in exanple 1 b],

4-(tert- butgl -di net h I Silanyloxy)- I'Hindole was reacted w th brono-acetic
aci d et hylMesi38y2 M+ presence of cesium carbonate to give the title
conpound as yellow oil. bi (4-Hgdroxy-indol-I-yl)-acetic acid ethyl ester

| nanal 0gyc] Methyle] 340G RIS G EBS&F-pREH1)- PropXRgBRYIB atifd
[4-(tert-butyl-di nmethylsilanyloxy)- indoHyl] -acetic acid ethyl ester was

Lo P AN SULAR bR Blod e (iR, 15l TS ab e 1808 cbinberinfORP U

as col ot

{4-[5-(4- Tarsohitl.omlrctfrmetthydxhﬁ—(mhmfkdo)elpethbxﬁplyefmll)elmop-hyﬂ}d -chrbphlie adétdrt aci d

et hyl est f I

(4- hydroxs.lg %%o']%pféoqﬁg ace%nprg g%%aﬂﬁ%?e%ﬁ}%éb%%g f%ealié &([ﬁ%rgf]%ur%]was

5- (4-tri flstisredhet ?rwb)%yarph@nyte)npep?ém& Ihvwlvepi vis temaved undeseedseedqafressure

N, N, NV N - tglqraeeiiak 1S HRRX & he
title corrporg tgggéss cocf)%l&gszﬁ%acr sta gh%?o%gsmaﬁ /h&}t&ﬁ{é ﬁ%@@&&'ﬂb%@‘%@@p%dlesﬁ

f5- (4- i flust BrERSFPEHR 9??m“fr’e‘m’s-télsynyl oxyl -| ndol - 1-yU-acetic acid In
anal ogy to the procedure described for exanple 1 €],

{ 4- [ 5- (4~tMbf1300r @GeHhoxyphenyl ) - pent - 4-ynyl oxy] - i ndoI -l-yl}-acetic acid
et hyl ester vvas treated with LiOH to obtain the title conpound as col orl ess
crystals. N ]

di met hyl - OXY ' 5 g, 38
mol ), t eracetomtgd di rrethyIsHyI chI orlde (6 13 g, 39.4 mmol ) and i m dazol e
(5.37 g, 68.1 nmml) in DVF (50 nl) was stirred for 20 h atRT. Diethyl ether

was added I%Q@lafo@?tdﬁl%tp‘r'ééd\ﬁ@egdéé@ﬁmcfoif\é mipht 1], er}@tlﬂm%- v1) -EB&K,OJC ¢

| ayer was dried aver sodi ul tﬁl e[a( oncent ate er red uc fl pressure
to gi vd®g. 4@6 Wpac Efg‘é{ﬁg ethyl-(3 4tr uoromethoxy-p eny -prop-2-yny!

5-(tert- buinylhediﬂ‘iétplitydensd (bfalnh‘}fdibeBenid‘ﬂrlaZtﬁ@ Meeth)b\l(ﬁaorﬁ}ﬂcﬁmk aptH)3-+.  bi

Suspensi on sebeEH Doy BBy RATh et futipo g3t 5

mol ), et Mslorange oil.

MS: 387.1 (M+H)™.

20 e] [6-({Methyl-[3-(4-trifluoromethoxy-phenyl)-prop-2-yuyl]-carbamoyll-methyl)-

indol-1-vl]-acetic acid ethyl ester

In analogy to the procedure described for example 1 b], 2-(1H-indol-6-y1)-N-methyl-N-
[3-(4-trifluoromethoxy-phenyl)-prop-2-ynyl]-acetamide was reacted with bromo-acetic
acid ethyl ester in the presence of cesium carbonate and potassium iodide in acetonitrile

25 under reflux conditions to give the title compound as orange crystals.

MS: 473.0 (M+H)™.



brompacetate (4.79 m, 40.9 mmol) and cesium carbonate (36.4 g, 111.5 nmol)
in DVF (140 m) was stirred for 3 h at RT. D ethyl ether was added and the
m xture wae x@shedswith IN HO and water, and dried overcsaprensiossshf at e.
The et her phase was concentrated under reduced pressure to give 12.9 g
(quant.) of [5-(tert~butyl-dirnethylsil-anyl oxy)- indol-I-yl] -acetic acid
ethyl ester which was used in the next step without further purification.
V5. 334. 1 f{ M:HMethyl€B- (@triffvidfansthbie pherv\Yprbpal ehvlE cabhshodll ibthelst er To an
ice cold O tll ftc cid

[5-(tert- = i lanyl oxy-)-indol-1-yl]-acetic acid ethyl ester
(12.9 g, 38.7 mol) in THF (130 mM) was added tetrabutyl ammoni um fl uori de

hydrat e (12 2a8alggy ®8h¥ pravetiyre debasibed dortt dxampte ke¢lutte((neethdt[Br(ded for 1 h at
RT, dilut Qﬂﬂ%ﬁoﬂle@ﬁ&g ven?ﬁ) 6@“&&36@4?@&%1} %étﬁ&l)ﬂf;ldo%ﬁdylyi\%&jg 25id,

Evaporation of the uced pressure mol ,

83 %) (5- P et wasdrnatad wh&%me famfée@eﬂﬁypme@tl aswﬁowzmt S.(MHH) +. di
{5-r5-(4-Trifluoromet hoxy-phenyl)-pent-4-ynyloxyl-indol-I-yl}-acetic acid
et hyl esteviS:l4a3andaf-0py to the procedure described for exanple 1 d],

(5- hydroxy-indol -1-yl)-acetic acid ethyl ester was reacted with
5-(4-trifluoronethoxy-phenyl)- renhﬁﬁ Xﬁ)l f in the presence of

N, NN N, N -tetranet hyl azodi carboxa 48 A% ri butyl phosphine to give the
title conpound as yeIIOM/crystaIs NB 446 1 (N%FD +. e|

{ S-r S f A Tral Bt Aok ftearhmethoxiahemylhoe 3¢ AX;
anal ogy to the procedure descri bed for exanple 1 e]

Lyl St o S RNk hoRp “‘%AV”LB&"‘W’“’*??@? AL S
cr y)s/t alg. ¢ Wa]zllﬁ bif@“ﬁﬁ,%l;(s ﬁ%arsé‘dg Cgll)% @%ne

f4-trifl udydrehhexepAsgyd.55 mpesl) add Nnme&ryhhoﬁhﬁhﬂd MES ®@f, 5 mmol). The
RO TR bR e BRI LR, ©-©
degassed (h&dyochlm@t(o oy gdS fognol B@rasiddedt Tl&)reértwmdseiutm wasgoturaliywsphet e.
2, 2- Di met hy lamb'ieq’l@wréeré?eﬁ(ﬁré “Qired J.)V%%lléht ahfl gnce IRloned @et@e@h' 5&1&%\1&95@’9 nus,

Phi I i p; Slater Princi pe, Jour nal ani c

Cheni stty I?Ii%gythelsw(uzﬂﬁneﬁiefmwc P}H‘S?ﬁ WrEE Wéﬁhﬁé V(IﬂDaquPuWé‘éur&Eféed wi t hi n
60 min at 1541{@@3, aQuEdRA 0t Maalldhd HAEd DOESOL) tolaiten . IBEEIsal AR, ‘é?ﬁnts)l&w{ y

ralsedtoéﬁ 8Cstart| after ,30 mn. The m xture was stirred 2 h at
this tenpdratl ?‘éomH‘PfE‘ A’E?Wﬂﬁﬂm xture was cool ed to anbi ent tenperature,

poured into a solution of aqueous 10 % KHSO/ice water 1/1 and extracted

two times MB1302dt(MerH) The combi ned extracts were washed with aqueous 10 %
KHSO4 and aqueous 10 % Nad and

b] 6-(4-Trifluoromethoxy-phenyl)-hex-5-yn-2-one

ideetic acid In

20 A solution of methyl magnesium bromide (1.11 ml, 3.32 mmol; 3 M solution in ether) in
ether (4 ml) was added dropwise to an ice cold solution of 5-(4-trifluoro-methoxy-
phenyl)-pent-4-ynoic acid methoxy-methyl-amide (0.77 g, 2.56 mmol) in ether (4 ml).
The reaction mixture was stirred for 3 h at 0 °C, diluted with ether and washed with ice
cold aqueous, saturated NH4Cl solution, aqueous 10 % KHSO,4 and aqueous 10 % NaCl

25  solution. The water phases were extracted with ether (two times), the combined organic
layers were dried (Na,SO4) and evaporated to give 0.68 g (quant.) of the title compound
as yellow oil which was used in the next step without further purification.

MS: 256.1 (M+H)™.



dried over sodium sulfate. The sol vent was renoved under reduced pressure
and the residue purified by flash chromat ography (silica gel, heptane/ AcCEt
2:1 to 1:Mp2ves/asve 1.91 g (7 mmol, 70 %9 of the title eorependoess7yel | ow
oil. M5 272.2 (M+. b {6-r2,2-Dinmethyl-5-(4-trifluoromethoxy-phenyl
")-pent-4-ynyl oxyl-indol-1-yl}-acetic acggd ethyl ester To an ice cold
solution of 2,2-dinethyl-5-(4-trifluoronethoxy-phenyl)-pent-4-yn-1-o0ol (50
ny, 0.18 raiftak]ien(4di gtk qoniEeidanten i exds)ymasl added

trifluoronet hanesulfoni c anhydride (30 M, 0.2 mml) and

2,6-di-ter t nder any n_at nosphere. The
react: on n?%e 1??%?1’%@22\9?%01\%9% n%chlhjel%z ?&?%OP‘&SSWF 0 oC
to anbi entlﬁmnp@rmrl@ codled (¥ °e wolutias of éffévtaﬂuumwhwadp]mdl)rhea@-ume and
the residuggi & ﬁ%’%S‘IﬂH@QQE@Hﬁ (;(4' Qe ﬁeagél r;wlshvpva n was

HibR

added to a suspens on of - acetic aC| d et hy%’I ester (40
ng, 0.18 radlod ahldnif) mig and 96%@2@%%&&% h o BHEO2g0lon SlImgniwsee) i n
acet oni triwa eécﬂra&eMth e éﬂﬁ‘@ecﬁrh@d') tmﬂe&bﬁlbﬁmé&aﬁ g&ilit Ia @dv&e@éw&s&e@x«% ambi ent

tenperature an 0 ef. i ons. Th resi s filtered
of f and mﬁ@ﬁgﬂus\/\{q(%l\i%(gtsglr’f 1% réed #ﬁé&?‘ﬁlaf‘ RERTS mgﬁgﬁggg\(zﬂ A&Ls under
reduced prtas sitie eompdutdhes lighs behven wihs di ssol ved i n di chl oronet hane. The

sol vent was renoved under reduced pressure and the remai ning brown oil was
purified q% f%%%sp@grf omat ography (silica gel, heptane/ AcCEt) to give 35 ngy
(70 rrrml 8 ' he title conpound as colorless oil. MS: 474.3 (M+H) +.
el 2 2- Di et hyl -
I-yI} é etHclgil 7 /eloif £
{6-[2, 2- dlﬁ@ﬁlbydldém&ﬂestérrlﬂ uororret hoxy phenyl) pent - 4~yny| oxy]
-indol-1-yl}-acetic acid ethyl ester was treated with LiOH to obtain the
title co und asb i

S (35T 1 B BSeR 55 P Regie SRR Iy e LI OT o ape ol ass e

(Ar) sol utacuhethﬂ dster OckenPld I ¢l) Wmaoreantet voty[rbd r-éherifl@nrbmhetHoxydphenyd)-) in
acet 0”' tr 'Fl{e‘:y’c f\%\gﬁ %%n%pt%&%@gﬂﬂg‘_@ N4Nyé;@ &B&rﬂf@&@%‘ xﬁﬁld%ranéz ég 3”9 4 64

1726 1756)tr1bpa®lz(sph@9y@gwqﬁz:t .comprpngrsEylorlesspilous i odi de (33 mgy, 0. 17
mml) and triethylamne (1.45 m, 10 nmmol). The reaction m xture was

stirred faus246p.4Y MI,L hbi ent terrperature, poured into a solution of aqueous
10 % KHSCVi ce vvater 1 and extracted two tines with ether. The conbi ned

-i ndol -

5 (4 trlfl uororrethoxy

-phfnyl) pent 4 yn | oxy

I3 »-_ - 1] o i3 ] '! ‘ -
and the r ’duam@url fied by flash chr omat ogr aphy (5| I ica gel hept ane/
AcCEt) to give 1.13 g (3.2 mol, 93 % of the title conpound as yellow oil.

In analogy to the procedure described for example 1 e], [rac]-{6-[1-methyl-5-(4-

20 trifluoromethoxy-phenyl)-pent-4-ynyloxy]-indol-1-yl}-acetic acid ethyl ester was treated
with LiOH to obtain the title compound as brown crystals.

MS: 430.3 (M-H)".



M5: 349.5 (M+H) +. bi 5-(3-Trifl uoronethoxy-phenyl)-pent-4-ynoic acid To a
solution of 5~(3-trifluoronethoxy-phenyl)-pent-4~ynoic acid benzyl ester
(500 ny, Wo4oesmky74i n THF/ met hanol 2/1 (13.5 m) was adeed/ebbboagossous Li OH
solution (8.6 m). The reaction m xture was stirred for 2 h at anbi ent
tenperature and concentrated under reduged pressure. The residue was
dissolved in 1IN NaCH ice water 1/1 and ethyl acetate and the |ayers were
separated. The aqueous | ayer was brought to pH 1 with 1NHC and extracted
two tines with ethyl acetate. The cdixatupbdAextracts were washed with ice
water/brine 1/1, dried over sodiumsulfate and the solvent was evaporated
N vacuo Lo Iy JARALELR RIRARP AR inghedtoliTRks bOHARL RS 9 OF ! oSS
| 6- [ 5- ( 3- Fonfdntionameddiexy - phenyl ) - pent - 4- ynoyl am nol-indol -1 -yl }-acetic
acid ethyl ester A mxture of (6-am no-indol-Il-yl)-acetic acid ethyl ester
(100 ng, 0.46 mmol; WO 2003041714 Al),

5-(3-trif | lngrehenthox7- phenyl ) - pent - 4- ynoi ¢ aci d ( 11Bersspletd. 44 mol ),

| - [ 3- (di met hyl am no) - propyl ] - 3- et hyl car bodi i m de hydrochl oride (90 ng, O0.46
mol ) and Kefdi: et hyl am no) pyridine (57 ng, 0.46 mmol) in dichloronethane
(1.5 mM) was stirred for 14 h at anbient tenperature. The reaction m xture
was diluted with dichlor hane, successively.washe i th Cl . brine,
1N NaCH an{ciiOWPH‘é, Oﬁﬁama‘?%”@ over sodi um sul fate. Thgo‘émgfg/e:#tﬂowa‘?gr emoved
under reduced pressure and the residue purified by flash chromatography
(silica geMicthepystalime cllb@Bte) to gi ve 152 ng (0.33 mMdI> o2 9M3Fmghe title
conpound as off-white crystals. Ms: 459.4 (MtH) +. di (6-{Methyl -

[5-(3-tri fiét%s‘é'iﬁ?HMy' phenyl ) - pent - 4-ynoyH -am no -gndels 1~ml_@mgaceti C
acid {6- [5-(3-Trifluoronethoxy-phenyl)-pent-4-ynoyl am no] -indol- 1-yl}
-acetic acjd ethy] ester (50 ng, 0.11 mmol) was adde go a suspensi on of
sodi um hyd??ﬁgo‘(@l(%, 0.22 nmol) in tetrahydrofuran ?%'. $ey ) 9 BEoC. The
m xture was stirred for 30 mn at 0 OC, nethyl iodide (30 m, 0.44 mol)
was added sodlusistareh giycslae continued for 14 h at anbiZfitng enpgértangre. The
suspensi on was cooled to 0 OC, sodium hydride (13 ng, 0.33 mmol) and net hyl
i odi de (45 ) were added and the m xture tirr or 4 h at
anbi ent telr\r/fp%irl%s%rsgeg%? yl acetate was added, the solu ?nﬁ mé'su%cessi vely
washed with brine, 1IN HC/ice water 1/1 and brine and dried over sodium

sul fate. THeersdiWeight)was removed under reduced presdédf8md FPL®g ny (0.09
mmol, 82 % of the title conpound as yellow solid. Ms: 445.4 (MH) ,
+. Exanpl e g51& dRichanesul fonic acid 5-(4-trifluoronet hoxy-phenyl Vpent - 4-ynyl
ester To an ice-cool ed solution of

5-(4-trifluoronet hoxy~phenyl)-pent-4-yn-1-ol (2.02 g,,8.3 mol,, exanple 1
a]) and Et ﬁ&d{%@pﬁﬁ/{ne%?%elm?) i n di chl or onet hane %6‘65 m ) 7008

Polyethylene glycol 6000 0.8 mg 1.6 mg
Talc 1.3 mg 2.6 mg
Iron oxyde (yellow) 0.8 mg 1.6 mg
Titanium dioxide 0.8 mg 1.6 mg

5 The active ingredient is sieved and mixed with microcristalline cellulose and the

mixture is granulated with a solution of polyvinylpyrrolidon in water. The granulate is
mixed with sodium starch glycolate and magesiumstearate and compressed to yield
kernels of 120 or 350 mg respectively. The kernels are lacquered with an aqueous

solution / suspension of the above mentioned film coat.



was added net hanesul fonyl chloride (0.67 m, 8.7 mol) within 15 mn
keeping the tenperatue at 0-10 OC. The reaction mxture was stirred at RT
for 1 h Msore/oi¥dtuer was added and after 5 nin, the regCriEPRIOS@ESS71
partitioned between ether and water. The aqueous | ayer was extracted again
with ether (2x), the organic phases wergmwashed with aqueous 10 % NaC
dried (Na2SO ) and concentrated to yield 2.5 g (7.7 mol, 93 % of the
title conpound as |ight brown oil. MBamd2Bl (M+. b {6-[5-(4-Trifluorone
t hoxy- phenyl ) - pent-4-ynyl am nol -i ndol -1 -yl }-acetic acid ethyl ester A

suspensi on of {6-am no-i.ndol ;1 - -acetic.acid ethyl ter .(50 ng, O.23
mol . WO 2 OOSCéff?li S sﬂn)t:?nﬁ;&thgﬁ i) 1?%1Hg%e%‘;§&%sacaneoe rXanu%gctured(m a

5~(4-tri flosavenenabmyapdrenyl ) - pent - 4-ynyl ester (148 ng, 0.46 nmol) and
pot assi um carbonate (63 ng, 0.46 mmol) in DMF (1 nm) was stirred for 3 h at
anbi ent tenperature and for 14 h at 70 OC. The reaction m xture was poured
onto et hyl Izgredients/i ce water 1/1, the | ayers were separat ed Paneipsile aqueous
| ayer was extracted two tines with ethyl acetate. The conbi ned extracts
ver e washe&omnpoyngof frmude (ldd over sodium sul fate and the sol2h®m8was
removed under reduced pressure. The residue was purified by flash

chronat ogr apdtyse(sil i ca gel, heptane/ AcOEt) to give 16 ng (01453 seol, 15 %N
of the title conmpound as yellow oil. MsS: 445.4 (MtH) +. cl
{6-[5-(4-Trjfluor t hoxy- phenyl ) - pent - 4-ynyl am nol-indol -1 -yl }-acetic acid
In anal ogyi\}llaézetggaer%gfocedure described for exanple 1 e] , {6- oo
[5-(4-trifluoronet hoxyphenyl)~ pent-4-ynylam no]-indol-Il-yl}-acetic acid
ethyl estefalsas treated with LiOH to obtain the title conpound.@mggreen
solid. Ms: 415.2 (MH .Exanple 10 a

5-CA4-Tri fl uor onet hoxy- phenyl ) - pent-4-ynoic acid nethyl ester In analogy to
the procedure described for exanple 8 a], pent-4-ynoic acid nethyl ester
(W D. Wil ff, .§ J. MCallum, F.. A, Kunpg, -.Am Chem Soc, 1988, 110,
7419- 7434) was' FeOERAPERSERE tievedgmdmiyed %}%@?%@Wﬁﬁ%‘?@gﬁé in the
presence O PdC 2(Ph P) and cuprous iodide to give the title conpound as
brown oil. Ms: 272.1 (M+. bl 5-(4-Tgifl uoronmet hoxy-phenyD- pent-4-ynoic
acid In anal ogy to the procedure des or exanple 1 e],
5-(4-trifiuorornethoxy-phenyl)- pent-4-ynoic acid nethyl ester was treated
with Li OH to dhjetion sélatibhd dag InoapeUolibwiag bompositoyst al s. MS: 256.9 (M H)-.

el {6-[5-(4-Trifluoronethoxy-phenyD pent-4- gnoyl am nol-indol-1- gl}-acetic
acid ethyl ester I,n_.anal to the procedure described in exanple 8 c],
(6- ami no- | r?ce%‘?mu-r%(ﬁf?%fé%@?zl)aci d R e

Gelatine 150.0 mg

Phenol 4.7 mg

Sodium carbonate to obtain a final pH of 7

Water for injection solutions ad 1.0 ml



ethyl ester (WD 2003041714 Al) was reacted with 5-
(4-trifluoronmethoxy-phenyl) -pent- 4-ynoic acid in the presence of

| ~[ 3- ( di ebhyéeaTs@) - pr opyl ] ~3- et hyl car bodi i mi de hydr oclplcenirdesansg71

4- (di met hyl am no) pyridine to give the title conpound as brown crystals. Ms:
459.5 (MrH) +. di -61-

(6-{Methyl -r5-(4-trifluoronmethoxy-phenyl)-pent-4-ynoyn-am no}-indol-1-yl)-a
cetic acid In analogy to the proceduisangdsDbri bed i n exanple 8 d],
{6-[5-(4-trifluoromethoxyphenyl)- pent-4-ynoyl am no]-indol-I-yl}-acetic

acid ethyl est r i { L-Qdt i sqdi um
hydri de to gi VSS)H \é%a{licfg?sgj egg?r%\%an as q%ﬂrl%‘)\\;\lﬁg ?%ﬁ%ﬂ%%ﬂéﬁ%ﬁﬁﬁ%ﬁﬁ%

. Exanpl e f@n§¥ﬁW¢ﬂGﬂgﬁ¥TBUtyl-dinethyl-silanyloxy)-indoI-I-yIl -acetic acid
ethyl ester In analogy to the procedure described in exanple 6 b],

7- (tert-buCkpsulé soritdnits si | anyl oxy) - | Hindole (EP 206225 A2) was reacted
with ethyl bronpacetate in the presence of cesiumcarbonate in acetonitrile
to give the title,c gund,as colorless liquid. Ms: 334.1 (M +. b
(7-rwdroxyEPHEQPP?9§€¥“¥m%%fic acid ethyl ester In analogy to éwggprocedure
described in exanmple 6 c], [7-(tert-butyl-dinmethylsilanyl oxy)-

i ndol - | -yl Yellpvewpt acid ethyl ester was treated with tetrabut $&mgoni um
fluoride hydrate to give the title conpound as colorless solid. Ms: 220.1

(MtH) +. CHlydrogenated Soya bean oil _ 8.0 mg. _
{7-f5-(4-Tr|fIuoronethoxy-phenyl)-pent-4-yny|oxy]-|ndoI-I-yI}-aceglc acid
ethyl ester, A su nsi on of (7-hydroxy-indol- |-yl)-acetic acjd ethyl ester
(50 ny, 0.g§iﬁﬁ%ﬁ£ﬁ°ﬁEFﬁgﬁg§ﬁl nic acid gi%lng
5-(4-trifluoronet hoxy-phenyl)-pent-4-ynyl ester (74 ng, 0.23 mmol; exanple
9 a] ), ceSowbeaapflonate (82 ng, 0.25 mmol) and a trace of pbidadsmigum i odi de
in acetonitrile (2.5 mM) was stirred for 14 h at anbient tenperature and

for 4 h at %fcaﬂgﬁlerc‘éﬂﬁh n mxture was poured onto IN HGdsggewater 1/1

10

S .
and extractegggmo t'i mes mntt et hyl acetate. The conbi ned extracts were
washed with brine, dried over sodiumsulfate and the sol vent was renoved

under redu@@bﬂﬁ e. The residue was purified by flash chromat ography
(silica gel, heptane/ AcCOEt) to give 16 ng (0.04 nmol, 16 % of the title
conpound agek@hor!l ess oil. MS: 446.3 (M+H) +. di 75.0 mg

{7-15-(4-Trifluoromet hoxy-phenyl)-pent-4-vnyl oxyl-indol-1-yl}-acetic acid
I n anal ogy 40 _the.procedure described for exanple 1 €],
et Far

{7-[5-(4-t t hoxyphenyl ) - pent - 4-ynyl oxy] -indol-l-yl¥%%%§tic acid
ethyl ester was treated with LiOH to obtain the title conmpound as brown
l'i qui d. Karion 83 8.0 mg (dry matter)
Titanium dioxide 0.4 mg
Iron oxide yellow 1.1 mg
5 The active ingredient is dissolved in a warm melting of the other ingredients and

the mixture is filled into soft gelatin capsules of appropriate size. The filled soft gelatin

capsules are treated according to the usual procedures.



M5: 418.1 (M+H) +. Exanple 12 a

[racl -2-)6-r5-(4-Trifl uoromet hoxy-phenyl)-pent--4-ynyl oxy-1l-indol-Il-yll-pro
pi oni c acwo 2eédmBi7@ster 1 n anal ogy to the procedure desecirhedoosmosranpl e |
i e], [rac]-2-(6-hydroxy-indol-l-yl)- propionic acid ethyl ester (GB
2253848 Al) was reacted with net hanesulfgmnic acid 5-(4-
trifluoronethoxy-phenyl)-pent-4-ynyl ester (exanple 9 a]) in the presence
of cesium carbonate and pot assi um i oBtaieple® gi ve the title conpound as
colorless liquid. Ms: 460.4 (MtH) +. b [racl -2-16-

[5-(4-Trifluor - -.4- I | 121 ndole-1-yY.-propionic acid
In analogy to t.é&p@%%@gﬁggﬁé%@@%@%E&g%%%m§§%ﬁﬁFén?R%T%m%gg% -2-{6-[5-(4-
trifl uor orfenkent PR pent - 4- ynyl.oxy] -i ndol -1 -yl }-propionic acid ethyl
ester was treated with LiOH to obtain the title conpound as yellow oil. M5
432.5 ( MrHCompdexd®Bk@mbda @) 2- (IH-IndoI-6-y|)-N—prop-2-ynyhxgp§%anide

1- Hydr oxybenzotri azole (614 ng, 4.5 nmmol ), 4-ethylnorpholine (320 m, 2.5

mol ), propargylamne (160 m, 2.5 nmol) and

| - 3-(di m?ﬁ%}géenﬁﬂ%)’?‘ﬁﬁ%pyl]-& et hyl car bodi i mi de hydr ochl of9'dd P§23 ny,

2.7 mmol) were added to an ice cold solution of (IHindol-6-yl)-acetic acid

(640 ny, 2MicrowpibtallivscdBdes88SVIYEL RHt 2) ahydr of uran (6.4 m J400Thegsol uti on

was naturally warnmed to anbient tenperature and stirred for 14 h. Ice

wat er/ bri ngodiln URBoGes aathidsee m xture was extracted two tigpg w th

di chl oronet hane. The ‘conbi ned extracts were successively washed w’th 1IN
HCl , brine ﬁ#,NfCﬂ@ﬁad brine, and dried over sodiumsulfate. The sol vent

was r emovedOTNHRIPYFOddeR BPessure to give brown crystals whiOf Were
recrystallized from heptane/ dichloromethane to give 380 ng (1.8 mml, 80

% of the Mdgnesiamepemated as col orless crystals. Ms: 213.4 (M0 thgb
2-(IH1Indol -6-yl)-Nr3-f4-trifluoronmethoxy-~phenyl)-prop-2-yn gl]-acetam de
I n anal ogy . . dure described for exanple 8 a],
2-(IH-indoF¥g9§F§9@ég%%p-2- ynyl -acet am de was reacted with 1.0 mg

4-(trifluoromethoxy)-iodobenzene in the presence of PdC 2(Ph P)2 and

cuprous iodide to give the title conpound as colorless crystals. Ms: 373.0
(MtH) +. c] (6-{ [3-(4-Trifluoromethoxy-phenyl)-prop-2-ynyl carbanoyn

;jmst hylbé ;jl ][ldol THe athiye in%?e‘gién@ is%{(%%x@d _eﬁﬂém%mtgﬁ lﬁﬁcrkl_&isgﬂﬁg@géﬂd&e hhesan@gedur e
escri be r exanple , 2- i ndol - 6-yl ) - -(4- . .

trifl uor orfeRHeX egfyi ﬁi}hu}Q%ﬁ%%grzn%#]W% R Pitat R i ipvater.

br ono- acetTle gendatifylixed stitr maghesinenspiaese ane tiafflavesiingadhiinenal dlladd

potassiunni(gid tin acetonitrile under reflux conditions to give the title
conpound aS ot Wi te solid.



M5: 459.1 (MHH)+. dl (6-{

[ 3-(4-Trifluoronet hoxy-phenyl)-prop-2-ynyl carbanoyl] -nethyl}

-i ndol - | -wbaoetdigi7aci d I n anal ogy to the procedure descrichapdsnosranpl e 1
e] , (6-{ [3-(4-trifluoronethoxyphenyl)-

prop- 2-ynyl car banoyl | - met hyl }-i ndol -1 - ylgg~acetic acid ethyl ester was
treated with LiOH to obtain the title conmpound as off-white solid. Ms:
431.4 (MtH) +. Exanple 14 ai Claims

2- (I H1ndol-6-yl)-N[3-(4-trifluoromethyl-phenyl ')-prop-2-ynyn-acetam de
In analogy to the procedure described for exanple 8 a],
2- (I Hindol - 64yl )- - -acetam de (exanple 13 a]) was reacted with
4-iodobenzotrﬂfI%%%%ggaﬁﬁﬁﬁg%ﬂ%#ggénce of PdCl (Ph P)2 and cuprous iodide
to give the title conpound as colorless cgystals. MS: 357.1 (MtH) +. b
(6-{ [3-f4-Trifluoronethyl-phenylR% prop-2-ynyl carbanmoyl | -met hyU-i ndol -
1-yl)- acetic acid ethyl ester to g'he procedure described for
exanple 1 b], 2-(lHindol-6-yl
trifluoronethyl-phenyl)-prop-
brono-acetic acidethyl ester irmthey p cesi um car bonate and
potassiumiodide in acetonpkril g upnder reflux conditions to give the title
conpound as col orl ess oil.™Bp 4425 (NHRB +. el
(6-{[3-('4-Trif|uoronethyl-pheq¥1)-pﬁop-2-ynylcarbannvn-neth.yl}-indoI-I-yI
)- acetic acid In analogy to the procedure described for exanple 1 €],
(6-{[3-(4-trifluoronethyl pheny”-
prop”- ynyhwderdanoyl J- met hyl J-i ndol -1 -yO-acetic acid ethyl ester was treated
with LiOHto obtain the title conpound as off-white crystals. MS: 415.3

M+ + Exanpj Lens d- Lhikdid uor onet hyl - phenyl ') -pent-4-ynoic acid
(MEH) nﬁn?sa%ré’%enﬁ)r &, ik yl -phenyl *)-p y

benzyl ester y to the ‘procedure described for exanple 8 aj,
pent - 4-ynoi ¢ agi d_benzyl ester (Rosowsky, Andre; .Forsch, Ronald. A ;
Queener . Sher 1 2pd K ispently SNBYFAST 08 GFroTHeSiefh T qmD Geroun pasjéting of
1726-1736) was reaglesiemd Ch-Akfladldshatiyl-iCh L ulxde in the presence of
Pdd 2(Pl 1aP) and cuprous iodide to give the title conpound as yellow oil.

Ms: 332.1 bl, ;5= (A-Trif t hyl, ph = {-4- i i . |
anal ogy to(?%gﬁﬁPéﬁgaﬁéBerf?—?%%gggF %ﬂggﬁﬁg%%%fgg?yng@%ggkﬁf?@%gW§%%thyI-
rhenyl) - pent - 4- yhyilwgani G .bakdyCs.esjchnallyh hatogemtd-alkady-Ci-cdkylo obt ai n t he

title npound as ffm%gg' sQh: o241, ..el
5- (4- T?(?f | uor onet k%);f- p e:%il%)z'-7 gg%&lﬁﬁ@r{gﬁéqa%%%iﬁgoﬁuf%vw met hyD- am de

cyano-C;.7-alkyl and cyano;

HmM de was reacted with

RS, R7, R® and R independently from each other are selected from the group
consisting of hydrogen, C;.7-alkyl, Cs.7-cycloalkyl, halogen,
C1_7-a1kOXY-C1_7-alkY1, Cz.r&lkel‘lYI, C2-7—alkiny1, ﬂUOIO-C1-7—aH(YI,

15 fluoro-C;.y-alkoxy, cyano-C,_y-alkyl and cyano;
and one of R%, R7, R® and R is
R'2
(CHy) =
\ - 2 n\ _ (CHz)o///
X (CRIR)

wherein

X is selected from the group consisting of S, O, NRY, (CHz)pNR13CO and
20 (CH,)»CONRY,

R is selected from the group consisting of hydrogen, C;.7-alkyl, Cs.7-cycloalkyl,
fluoro-C;.7-alkyl, hydroxy-Cs 7-alkyl and C,.7-alkoxy-Cs.7-alkyl;



In anal ogy to the procedure described for exanple 13 aj,
5-(4-trifluoronethyl-phenyl)- pent-4-ynoic acid was reacted with

6- ami noetwyplwéddigrrdol e i n the presence of 1- hydr oxybenpotrrEragsioess7i

4- et hyl nor phol i ne and 1- [ 3-(dinmethyl am no)-propyl] -3- ethyl carbodiimde
hydrochl oride to give the title conpounggas colorless crystals. Ms: 371.1
(MtH) +.dl (6-{r5-(4-Trifluoromethyl-phenyl)-pent-4-yno

gl ami nol - met hy'Yq sa&@édtfromlthe c@nﬁﬁ:’;% ylanqst@r7 dy@loangl, ogy to the
procedure described for e é ororret hyl - phenyl ) -

pent - 4-ynoi ¢ acid PF?‘phﬂ' s reacted with brono-acetic
acid ethyl ester in the pr esence of cesium car bonat e and potassi um i odi de
in acetonitri R iuseested Ebiruthe gomgi ctonaﬂtsngtnﬂg’ldmenh@mtﬂktflemdonpound as

of f-white crystal ﬁg&l—i) +. el ({I\/bthyl
[ 5-(4- trifluororret%ﬁyl pchxényll) ht - 4-ynoyl |-am no}- net hyI) -indol -1- yl]

-acetic acid In aloxtothe rocedure des ribed in Ie8d] (6-{
[5-(4-t%ifl uoroéﬂ?etﬁﬁglh ¢ garhAB o1 -aﬁee%tF?)‘Fh? Fm|a§ﬁr6) acetic
acid ethyl ester wado G4l wlth met hyl iodide in the presence of sodium
hydride to give the title conpound as yell ow foam WMs: 443.5 (MH) +.

Exanple 16 a ], - (4-Trifl uor.omet hoxy-phenyl)-prop-2-ynyl |-carbamc acid
tert-butyl estRerlsl"‘gf1 F‘&?lﬁﬁri’lo t he procedure described for exanple 8 aj,
tert-butyl 2-propynylcarbamte was reacted with

| -i odo- 4- t ri f lmiax, priedioony2;em@ené drid apHéhpsues ehwenehdpdel 2¢ Bangp) 2 and
cuprous iodide to give the title conmpound as yellow crystals. M. 315.2

(M +. - prop-2-ynyn-car bam c aci d
tert-but ;\//ﬁ}hqgljtr%crehﬁgi%ftc%’é t %’ﬁ%@%ﬁ%{?’%@ajﬁ%ﬁ% prop-2-ynyl]-carbarnic acid
tert-butyl ester (500 ng, 1.6 nmol) was added to an ice cold sol utlon of

i odomet hane (100 m 7 | ) d sadi ride. (7 7 mol ;
Y%suspen&i on i rt- ﬁ%owdapgg?wﬂﬁpﬂw(f 1 U[? CEQT/‘HE1 l?aé(ﬂjf(,gttggﬁcgm‘ﬁ ure was stl rred
for 5 h at anbient tenperature, cooled to O OC and carefully quenched with
saturated aqueous a i dhl oride solution. Ice water/ethyl acetate 1/1
wer e added, the lay ated and the aqueous | ayer was extracted
two times with et hyl e corrbi ned extracts were washed wkd h brine
and dried over squfiu The &GH was renoved unde ced
pressure and the r@si dye—was pu i1 ed 2b fI 0&){ omaf@ﬁlé)aphy (silica gel,
hept ane/ AcCEt) to give 258 o (0X8 nmol , 3’3 Jthe title conmpound as
yeIIow oil. M- A (MHHRY. ¢ ] I\/Ethyl [3-(4-trifluoromethoxy-phenyl
")-prop-2- gnyl] 3A 4M solution of HO in dioxane (330 mM, 1 mmol)
was added at anbi erature to a solution of nethyl- [3-
(4-trifluoromethoxy-rhenyl)-prop- 2-yn¥IA] -carbamc acid tertbutyl

wherein

X, R! to R, R¥ to R*?, m, n and o are as defined herein before;

RS, R” and R’ independently from each other are selected from the group consisting
15 of hydrogen, C,7-alkyl, Cs.7-cycloalkyl, halogen, C;.7-alkoxy-Cy.7- -alkyl,
Cy.7-alkenyl, C, 7-alkinyl, fluoro-C;. 7—a1kyl fluoro-Cy.7-alkoxy, cyano-Ci.7-alkyl

and cyano; and

pharmaceutically acceptable salts and/or esters thereof.

3. Compounds of formula I-A according to claims 1 or 2, wherein R%, R” and R are

20 hydrogen.



ester (50 ng, 0.15 mml) in dichloronethane (0.5 nm). The reaction m xture
was stirred for 3 h at anbient tenperature. The solvent was renoved under
reduced pwezsewmsemd the residue crystallized from di chiporaresdsansshept ane
to yield 20 ng (90 nmol, 57 % of the title conpound as brown crystals. Ms:
230.3 (M+tH) +. d] 2-( I HIndol-6-yl)-N.rgthyl-

13- (4-trifluoronet hoxy-phenyl)-prop-2-ynyl1l - acetamde In analogy to the
procedur e desar. D3gghokals SK@RLR Ik3cating(th Haidtaving-ié Joraset i ¢ aci d (US
4894386 A) was reacted with nethyl -

[3-(4- tnfluororrethoxfy-phen b)-prop-2-ynyl] - amne in the presence

of _| - hydroxybenzotrifRyol e, 4-ethyl norpholi aﬁ]qu | -[ 3-

(di met hyl am no) - pr opyl ok I Xkbodllm(s tl@Hge to give the title

conpound as orange oi J/ 3 (R, < e] [6-dMet hyl - x> _1,

| 3-(4-trifluoro hox¥- phk -prop 2ynyH car banoyU- net hyl ) - i%dol-l-yl]

-acetic acid et hyloestNr | R4ana R@y to the procedure described for exanple

1 b], 2~(1 Hipdol - )-N— et hyl -

[ 3- (4 trifluoromé hg henﬁl) prop 2-ynyl ]-acetam de was reacted with

br omp- acetic aci d Rt hyIR ester in the presence of cesium carbonate and

potassiumiodide in acetonitrile under reflux conditions to give the title

conpound as orange crystals. Ms: 473. Q@ MtH) +.f | [6-(] Meth
-[3-(4-trifluoronethoxy-phenyl)-prop-2-ynyl 1-car banmoyl | - net hyl )-- i ndol -
1-yll -acetic acid In analogy to the procedure described for exanple 1 €],

[ 6- ({ et hywhergig- (4-

trifluoromethoxy-phenyl)-prop-2-ynyl]-carbanoyl}-nmethyl)-indol-I|-yl]-acetic

acid ethyl est)@rRlvg@gS tﬂl@f‘% Ru M BQDH'O% :lsQieﬁEE@hé}einﬂf‘eféﬂet | e conpound as

yel | ow crystal’s. M&: (MH . Exanpl e aJ

2ol uti oh of 5. ﬁ?%’x?%ﬁeﬁ%%%dﬁﬁﬁ%a%%&? ﬁﬁiﬁa{e‘iaﬁ%%%e%%@r%  §hyiting g,

hngI ﬁi(arrplje Sy bitogen NCIGHIGH 2C 5Oy ctda)kylyhslogetd €8] M,ll@.th(frle;t Aylh@dr-oxyl am Ine
5 mo

hydrochl ori de (0. 459, 469 ATRL)cang bR, ToRNg) LaSo(Q: Sgfkina 5 mMo!)

N- ( 3- di net hyl aayam@pndpyl ) - N' - et hyl car bodi i mi de hydrochloride (0.97 g, 5
mmol ) was added. The reaction solution was naturally warned to anbient

tenperat ur arﬁlta&erurn@glyoa‘é@éptﬁﬁlgEﬂlts%ﬁg/d?@é’tﬁzﬂstth&@&d bet ween aqueous 10 %
KHSO4/ et her (three ti'nes). The organi c phases were washed w th aqueous

saturated NaHCO , aqueous 10 % NaCl and dried (Na2804) to give 1.165 g

b oot 40 Tri 11 tﬁ%ﬁ@%dt&?)%ﬁ@ﬁ%e%g r n%‘? Sl B £ Whier PR 3%0nd OMEE)

hydrogen.

6. Compounds of formula I according to claim 1 having the formula

R N s
R o (CR1ORM) — #°
R
O N R®
e
R R

I-C

wherein



A sol ution of methyl magnesiumbromde (1.11 m, 3.32 nmmol; 3Msolution in
ether) in ether (4 mM) was added dropwi se to an ice cold solution of

5- (4-tri fwwoaoesoret/hoxy~ phenyl) - pent - 4-ynoic acid nmet hopyrmebéugloossmi de
(0.77 g, 2.56 mmol ) in ether (4 mM). The reaction mxture was stirred for 3
h at 0 OC, diluted with ether and washeggn th ice cold aqueous, saturated
NH4Cl sol ution, aqueous 10 % KHSO4 and aqueous 10 % NaCl sol ution. The

wat er phases \ogryet@z{f,qﬁ%{(ﬁﬂz,%;t@aﬁaBg{eg(std@gngdﬂagi)n,betf&@; conbi ned organic
| ayers were dried (Na SO ) and evaporated to give 0.68 g (quant.) of the

et il el ot s it

- 6-f 4- Tri f | uorafiimpdtogsy-CGhhetipil,) Cxheyxloatkyh halogén, O BAlkddy(Qy. A8kyl) , 1. 75 mmol ;
1.2 Msolutionin e) g-dr i it hi 1N to adny ice
cool ed (-30 082'723%6815’?%'70% %—’(%?%?ﬁlﬁuagjrg%vh%gx%ﬂpﬂlén f?%aﬁ.oe@-‘%-yk 2- one

(0.23 g5 0. 88 amdshynd;AndHFE (4 nl). The reaction was warmed to O OC over a
time period of 1 h 10 min and neutralized with aqueous 10 % KHSO4 sol uti on.
The m xt Urghat@scNtARGLEPNIE BlSLhGLr Lilis@GerbéfiTes) . the conbined or ganic
| ayers were washed with aqueous 10 % NaCl solution, dried (Na2SC ) and
evaporated to give 0.24 g (quant.) of the title conpound as |ight brown
oil. Ms: 258. +. di cl +§6~1 . . . 17 18 9
" Nty - 6 (47 SERESPEHR HEThUBEG Jropraianto F2imh 85 herBE R PAR et ¢
aci d et hylhydstgen. In anal ogy to the procedure described for exanple 1 d],
(6-hydroxy-indol-1-yl)-acetic acid ethyl ester (exanple | c¢]) was reacted
with [rac]-6-(4-trifluorornethoxy-phenyl)- hex-5-yn-2-ol in the presence of
NN N, N-tet r@@ﬂpﬁhna;@%ﬁﬁm%@&er%é%%hﬁll%t@ﬂgaheﬁﬁmﬁ to give the
title conpound as colorless oil. Ms: 460.4 (MrH) +7 el
[racl-{6-fl-Methyl-5-(4-trifl onet hoxy- phenyl ) - pent - 4- ynyl oxyl-i ndol -1 -yU
acetic acid In anal ogyRKo the%;ocedure descri bed for exanple 1 e],
1or gRét hoxy- phenyl ) - pent - 4- ynyl oxy]
~mdol -1 -yl }-acetic agid £t Ry fer was treated with LiOH to obtain the
title conpound as bRown Crys MS: 430.3 (MH) .Exanple A Filmcoated
tablets containing t redients can be manufactured in a
conventi onal manger: edients Per tablet Kernel: Conpound of formula (1)
10.0 ny 200.0 ITBQWE@I’O st al X\ | lul ose 23.5 ny 43./5})_%3% ose hydrous
60.0 ng 70.0 ny Povi gdhe K30 12.@3%@5\.0 ngy (CH =

(CR1OR™),_—~

2)0

10 I-D

wherein
X, R to R%, R¥ to R', m, n and o are as defined herein before;

R% R’ and R® independently from each other are selected from the group consisting
of hydrogen, C;.7-alkyl, Cs.7-cycloalkyl, halogen, C, 7-alkoxy-C;;-alkyl,
15 Cy.y-alkenyl, C,.;-alkinyl, fluoro-C;.7-alkyl, fluoro-C;.;-alkoxy, cyano-C;.7-alkyl

and cyano; and

pharmaceutically acceptable salts and/or esters thereof.

9. Compounds of formula I-D according to claims 1 or 8, wherein R® R” and R® are
hydrogen.



Sodi um starch glycolate 12.5 ng 17.0 ng Magnesium stearate 1.5 ng 4.5 ng
(Kernel Weight) 120.0 ng 350.0 ng Film Coat: Hydroxypropyl nmethyl cellul ose
3.5 ng 7.Wormgodrakiyet hyl ene gl ycol 6000 0.8 ng 1.6 ngy TalpcTAEP2008m08376 Ny

I ron oxyde (yellow) 0.8 ng 1.6 ng Titaniumdioxide 0.8 ng 1.6 ng The active
ingredient is sieved and m xed wwth mcrgeristalline cellulose and the

m xture is granulated with a solution of polyvinylpyrrolidon in water. The

granul ate is nixednpduds offormBiiaicedtdggite ahdble andaimadesid) bt RI R and
ield kernels of 120 or 350 ny respectively. The kernels are

conpr essed%;(g %/e

| acquer ed ReSh aqueous solution / suspension of the above nentioned film
coat . Exanpl e B Capsul es containing the follow ng ingredients can be

manuf actured in a conventional manner: Ingredients Per capsul e Conmpound of
formula (1) 2510 Gaypnozetsetforsglad acgoikigte agy ane hf dOnG Intg Darhersn® agd The

conponent SRBEe érﬁ\égﬁlyﬁ.gglé&%g&egggﬁg}#%g&%e% apsul es of size 2. Exanple

C Injection solutions can have the f ng corposition: Conpound of
formula (1) 3.0 ng Gelatine 150.0 ng Phenol 4.7 ng Sodium carbonate to

obtain a final of 7 \at for injection solutions ad 1.0 Exanpj e D
Soft gePatin cﬁ%gﬂng?ugggf’g{(’ﬁ‘?lﬁé ftaﬁéorgﬁ}at&ibpﬁﬁn? ﬂgﬂ%‘&?séﬁf’suc‘é{ erﬁ’élr% 15
manuf act urledirbgera conventi onal nanner: Capsul e contents Conpound of fornula

(I') 5.0 ng Yell owax 8.0 ng Hydrogenated Soya bean oil 8.0 ng Partially
hydr ogenated plant oils 34.0 ng Soya bean oil 110.0 ng Wi ght of capsule

contents 165. 019 ompounds of formula I according to any one of claims 1 to 12, wherein R® is
hydrogen, C,_7-alkyl or halogen.

14. Compounds of formula I according to any one of claims 1 to 13, wherein X is S,
10 O or NR'? and wherein RY is hydrogen, C;.7-alkyl, Cs_7-cycloalkyl, fluoro-C,.;-alkyl,
hYdI'OXY ~C2.7-alky1, or C1_7—alkoxy—C2_7—alkyl.

15. Compounds of formula I according to any one of claims 1 to 14, wherein X is

16. Compounds of formula I according to any one of claims 1 to 13, wherein X is
15 (CH2)pNRY”CO or (CH,)pCONR® and wherein R* is selected from hydrogen, C;.7-alkyl,
Cs.7-cycloalkyl, fluoro-C,_7-alkyl, hydroxy-C,.7-alkyl, or C,7-alkoxy-C,.7-alkyl and p is 0,
1or2.

17. Compounds of formula I according to any one of claims 1 to 16, wherein m is

20 18. Compounds of formula I according to claim 17, wherein m is 0 and the sum of

nandoisl,?2or3.

19. Compounds of formula I according to claim 17, wherein the sum of n and o is
2 or 3.



Gelatin capsule Gelatin 75.0 ng dycerol 85 %32.0 ng Karion 83 8.0 ng (dry
matter) Titaniumdioxide 0.4 ng Iron oxide yellow 1.1ng The active

i ngr edi enwoi2eoaitssal ved in a warm nelting of the other ipogreedéosntss7and t he
m xture is filled into soft gelatin capsul es of appropriate size. The
filled soft gelatin capsules are treatedggccording to the usual

procedures. Exanpl e E Sachets containing the follow ng ingredients can be

manuf act ured 0. oePouads bpﬂ@@hummwérdl ayiade of cldiatsmiod 9( Wherefh R 10

Lactose, fine 1015. 0 cri,st. I I | ne cel | ul ose AVICELPH 102)
1400.0 ny %&P%ﬂﬁm@r Pr‘?gﬁgylé%ﬁﬁtﬁ‘ﬂ%éé“ ﬂ&“ﬁ% %?‘?dr%E K 30
10. 0 ny MeghgsCinvatkear hﬂegéxﬂﬂﬁorrgCEl;—aﬂ«yt lﬂlugrcaddv-talkwsﬁaﬂd Oyang The active

ingredient is mxed with |actose, mcrocristalline cellulose and sodi um
carboxynet hyl cellul ose and granulated with a mxture of

pol yvi nyl pyrro}j dop, aﬂo@ln\ﬁ@%@ﬂbrm—'ﬁﬁe{ &E@ﬂ&ﬁlgat%%n& %n@bi‘&ﬁn\’ﬂ' 143 JeghesidReyear at e

and the flavouring ditives and filled nto sac ai ns npounds of
t he f or ful Bheppesubstitufed wigh yag%gé?m@}koak K1 7@@39& P@li%@evpélgg@huy from
each other are selected fromthe group consisting of hydrogen,. Cl-7-alkyl
and Cl-7-al kyl -C 1-7-al koxy; R4 and R5 independently from each other are

sel ected from h€ogimmupde offorsiilaigacodrdmptioaiptn, 1, &lectedafirboyl the group

C3-7-cycl oglnlg}gh htal ogen, Cl-7-al koxy-C -7-al kyl, C2-7-al kenyl,

C2- 7-al ki ¥l P88to-G - 7-al koxy, cyano- 87 al kyI and cyano; R6, R7, R8
and R9 i nd{aip@iﬁd%mﬂqorbm@thomemﬂheﬁntaéﬁn ekdeinddl-1yBmcetieagdoup consi sting

of hyar Egﬁ{b %?nﬂ%l&{ﬁaeﬂﬂ%ﬁﬁﬂﬁ %M;mym@t joa8s 1 ?} A kgay- C iy? al kyl,

cyano- G01- (&ririthuey é‘ﬁ(h? hepyd)- B%"b’i’nmﬁ’ 1F&10 17‘}’ F@Se%ﬁﬁfld?y is wherein X
is sel ectefsfy pmﬁmﬁ)r%@ﬂm SRAFS bértot-PhylSiy] SrdNRLFY -oct RAENRLCO and

[

{4-[5-(4-trifluoromethoxy-phenyl)-pent-4-ynyloxy]-indol-1-yl}-acetic acid,
{5-[5-(4-trifluoromethoxy-phenyl)-pent-4-ynyloxy|-indol-1-yl}-acetic acid,
{6-[2,2-dimethyl-5-(4-trifluoromethoxy-phenyl)-pent-4-ynyloxy]-indol-1-yl}-acetic

15 acid,

(6-{methyl-|5-(3-trifluoromethoxy-phenyl)-pent-4-ynoyl] -amino}-indol-1-yl)-acetic
acid,

{6-[5-(4-trifluoromethoxy-phenyl)-pent-4-ynylamino]-indol-1-yl}-acetic acid,
(6-{methyl-[5-(4-trifluoromethoxy-phenyl)-pent-4-ynoyl]-amino}-indol-1-yl)-acetic

20 acid,

{7-[5-(4-trifluoromethoxy-phenyl)-pent-4-ynyloxy]-indol-1-yl}-acetic acid,
[rac]-2-{6-[5-(4-trifluoromethoxy-phenyl)-pent-4-ynyloxy]-indol-1-yl}-propionic acid,
(6-{[3-(4-trifluoromethoxy-phenyl)-prop-2-ynylcarbamoyl]-methyl}-indol-1-yl)-acetic
acid,

25 (6-{[3-(4-trifluoromethyl-phenyl)-prop-2-ynylcarbamoyl]-methyl}-indol-1-yl)-acetic
acid,
[6-({methyl-[5-(4-trifluoromethyl-phenyl)-pent-4-ynoyl]-amino}-methyl)-indol-1-yl}-
acetic acid,
[6-({methyl-[3-(4-trifluoromethoxy-phenyl)~prop-2-ynyl]-carbamoyl}-methyl)-indol-1-

30  yl]-acetic acid,
[rac]-{6-[1-methyl-5-(4-trifluoromethoxy-phenyl)-pent-4-ynyloxy]-indol-1-yl}-acetic
acid, and
pharmaceutically acceptable salts and/or esters thereof.



(CH 2) PCONR 13, R13 is selected fromthe group consisting of hydrogen,
C-7-al kyl, C3-7-cycloal kyl, fluoro-C - 7-al kyl, hydroxy-C 2-7-al kyl and

Ci - 7- O kKO¥p-2@R70ish kYl ; Ri1 O is selected fromthe group eomsrstisngssof

G -7-al kyl, Cs”-cycloal kyl, fluoro-GC -7-alkyl and G -7-al koxy-GCi -7-al kyl;
R)11 ,is selected fromthe group consistgng of hydrogen, C -7-al kyi and or
R10 and R11 together with the carbon atomthey are attached to forma C3- 6-
cycloal kyl ri nm (Bi;{:}pdusldabﬁlﬂormmahaic@csﬂaf biclaih 19seldttddSfrOm tﬁe?x’ nis 0,

1, 2 or 3andf umof m n and o is to 5; and pharmaceumally

accept abl e“¥SI*MEE Ghd/ or esters thereof. 2. Corrpounds of fornula | according
to cl ai m 1{6hBv{4yiftuveomethony-pheryl)-pher£iynylXsy|Rbdolel R -acRiOadid, R12, m n and

def | f h oth
08" 28 SRR R ACAGL O e BT S PShadenendit g rom each ot her
C3- 7- cyél ot-Idyf4- trrfhmég@ﬁthow phmasrlkmyt@nﬂmdrm pl-1-gh-aretit ha yI

C2- 7- al ki ny.i5- 4&5&&&%»3&131(@'1)@1'1 y1)-bboL- Aan?cr ahleYylicaenOa&d, - 7- al kyl

and cyano; ce acc e t hereof . 3.
Conpounds @rpmﬁﬁﬁfinﬁr Hagicme gsn@ "B xnwrﬂaémnwiemgpﬁ PB-28K and’ Ro
are hydr ogsdid,4. Cbnpounds of fornula | according to claim1 having the

formJIaI- defined herein
bef ore; %gga@én OTORE epe}& ethf) Repdﬁ]yglglo%yg%dc’? 1a¥1g Pgoel?l%l&]lcéﬁﬁf romthe
gr oup cl@ns[r3¢ li-i6g( lameﬁybﬁdgdmﬂumqmethomphen@-ﬁmﬁdeymwmddiall -pldranctic
Qy-al koxyac%)é EI kyl, C2-7- aI kenyl, C2-7-alkinyl, fluoro-C 1-7-al kyl,
fluoro-GC In oxy,_ cyano- - -al k | and cyano; and pharnaceuti caIIy
accept abl ephﬁmaéelﬁﬁé%b%“%ﬂélﬁ §31¥5W@F162§f65te5 th@@ﬁfbounds of formula I-B
according to clainms 1 or 4, wherein R6, R8 and RO are hydrogen. 6.
Conmpounds of fornula | accordi ng to claim1 having the formula 12 |-C
wherei nX, Rl tpt. R@ro&kefdrahmnumtume afebngpainds ascoddihiy Be enheded fitidet or e;

R7, R8 and F% F‘pendent In¥ freom each other are selected fromthe group
consi st ng % Wg’cf 6’68?1635 788 Is<yl C3-7-cycl oal kyl , hal ogen,

G . 7-at koxy-Cl-7-al kyl, C2-7-~al kenyl C2-7-aunyl, fl uoro-C - 7-al koxy,
cyano- @5 - 7- al Kyrkacting a compound of formula

R} R’
R?
rR—
0 N Rs 1L
1
R~ 0)7< . RQ
R R

wherein R* is Cy.y-alkyl, R?to R’ are as defined in claim 1 and one of R®, R7, R® or R’ is
selected from -OH, -SH or -NHR®, wherein R" is as defined in claim 1,

with a compound of formula

R

(CH2)~_ =
14~ _ (CH,)

R (CR1IOR) _ °

2 I

wherein R'%, R, R* n, m and o are as defined in claim 1 and R* is —OH, -Cl, -Br, -1 or

another leaving group, to obtain a compound of formula



and cyano; and pharmaceutically acceptable salts and/or esters thereof. 7,
Conmpounds of fornula I-C according to clains 1 or 6, wherein R7, R8 and RO
are hydr ogenoosbisGanpounds of formula | according to cl cmebP2603008391 t he
formula I-D wherein X, Rto R, Rto R, m n and o are as defined herein
before; R6, R7 and R8 independently frooygach other are selected fromthe
group consisting of hydrogen, G -7-al kyl, C3-7-cycloal kyl, hal ogen,

C2-7-al kenyl, C2-7-alUdnyl, and cyano; angepharmaceutically acceptable salts
and/ or esters thereof. 9. Compou ornmul a |1 -D according to clains 1 or
8, wherein Rb, R7 and R8 are hydrod pounds of formula | according
to any one of clains 1 to 9, \guere'/h ydrogen. 11. Conpounds of
formula | according to any one‘o to 10 whefggin R2 and R3

i ndependently from each ot her orpfret hyl . 12. Conpounds of
formula | according to anygane d to 11, wherein R4 is hydrogen.
13. Conpounds of formula | ‘acording to Bny one of claims 1 to 12, wherein
R5 is hydrogen, Q‘-al kyl or haIR)?genR314. Conpounds of fornula | according
to any one of clainms 1 to 13, wherein Xis S, O or NR13 and wherein R13 is
hydrogen, C3-7-cycloal kyl ., flugro~Cl-7-alkyl, hydroxy-C 2-7-alkyl, or 15.
Conmpounds of f §FRFHHORE Q)Bdilf%@ntig ¥ny one of claims 1 to 14, wherein X is
O 16. Conpounds of formula | according to any one of clains 1 to 13,
wherein X i s (CH2) pNR1L3CO or g&z* PCONR13 and wherein i¥2sel ected from
hydrogen, Cl-7-al kyl > C3<7- cytT0&PKyk, f 1 uor o- Q‘le.ré ,

hydr oxy- C2-7-al kyl, or G -X-al koxy-C2€R4CH{1kM,I”and2 is 0, | or 2. 17.
Conmpounds of fornmula | according to any one of clains 1 to 16, wherein mis
0. 18. Conpounds of fornula INiggc rding to claim1l7, wherein mis 0 and the
sum of n afed wherimX ipOe$, o - .apgmﬁguﬁhﬁaodlﬁgmhlaaeas defimed it dgim &, cl ai m
17, whersei Bnd BptiStaMy By dfblie @e b i f ! i
accordi ng ggggt one f(}),f c giggm; 1§%Iggr%?€bvﬁ%?1§|9ﬁ R12 is dgrﬁos{J stgr?’tvﬁ%egenphenyl
or phenyl BsSYFtQ#®8d with one to three groups sel ected from Cl-7-

or, alternatively,

b) reacting a compound of formula

5 R6
R R7
R~
0 N R8 I\'
1
R~ .O)X7< 3 RQ
R R

10 wherein R' is Cy.7~alkyl, R?to R’ are as defined in claim 1 and one of RS, R, R®orR%is
—(CHz)P—NHR13 , wherein R*? and p are as defined in claim 1,
with a compound of formula

HO\H/(CHz)n\ e v
(CR10R11) 2/0

O m



al kyl, G -7-al koxy, hal ogen, fluoro-C*-alkyl, ftuoro-C _7-al koxy and cyano.
21. Compounds of forrmula | according to any one of clains 1 to 20, wherein
R12 i s phwoybossubsti t uted with hal ogen, C1-7-al koxy, fi worepthokodssal kyl or
22. Conpounds of fornmula | according to claim1, selected fromthe group
consi sting of : =71 -
{6-[5-(4-trifluoronethoxy--phenyl)-pent-4-ynyloxy]-indol-I-yl}-acetic acid,
{6- [5-(3-yHdréih 20" REROXN; PREDY bie RAREnd N¥digxY] -indol- |-yl}-acetic
acid, {6- [5- (4-tr|f|uor onet hyl - phenyl ) -pent-4-ynyl oxy] -indol -
1-yl }-acetic aci {6- [5- -triflyuor omethyl - phenyl) -pent-4-ynyl oxy]
“indol - 1-ylI} -taegﬁléage{ﬂwﬁg’ of formufa
{4-[5-(4-trifluoronethoxy-phenyl)-pent-4,ynyl ox7]-indol-I-yl}-acetic acid,
{5-[5-(4-trif|uoronethoxy-phenylhspent-? ynyl oxy] -indol -1 -yl }-acetic acid,
{6-[2, 2-di net hyl -5-(4-trifiuoronetoxy-pghenyky-pent-4-ynyl oxy]-indol-I-yl}-
ATENAOX 7 -
rhenyl ) - pent - 4-ynoyl ] - am no} - Ride etic acid, _{6-
. A no| -ikaol- 1-yl} -acetic
) -pent-4-ynoyl] -am no

acid, (6-{nmethyl- [5-(4-triflugfo
}-indol- 1-yl) -acetic aciRi~g R
{7-[5-(4-trifluoromethoxy-phen - t-4-ynyl oxy]-indol -1-yl}-acetic add,
[rac]-2-{6-[5-(4-trifluoromethoxy-phenyl) -
rent - 4-ynyl oxy] -indol -1-yl }-propionic acid,
(6-{[ 3- (4-tri fheearmichd Ry, Phrhydd Rk op- 2- ynyl car banoyl | - net hyl }-i ndol -1 -yl
)-acetic acid, (6-{[3- (4-trifluoronethyl-phenyl) -rrop-2-ynyl carbanoyl ]
-nmethyl} -indol- 1-yl) -acetic acid, [6- ({mslbyl-R12
[5-(4-trifluorquethyl -pent-4-%ﬂﬁél no} -nmethyl) -indol- 1-yl]
- acetic acid, | '{Tnethyl-(£§mk t H ¢ omet hoxy- phenyl ) ~pr op- 2~ynyl ]
- car banmeyl } -neth??) -indol -*1- yl™-acetic acid, [rac] -{6- [1-nethyl-
5-(4-trifiuor onethoxy-phenyl) -pent-4-ynyloxy] -indol- 1-yl} -acetic acid,
and phar megRINh&ahl X isa¢CEpY, atkécoal H'ss andang] At RY o K'hgfi@sf, n2ZSandparounds
of fornula I %c%frdin%bio claim1l1, selected fromthe group consisting of
{6-[ 5- (4- t ¥idernet BhdtHbky- - phenyl ) - pent - 4- ynyl ox7] -i ndol -1 -yl } - aceti ¢ aci d,
{ 6- [ 5- (4- tarid dptivnalte hidrolypingnid 9stqrgpdupitoyubydinxybmpotal-of fortjulal etheccimci d,
{5-[5-(4-t ifhp%ronathox7-phenyl)-pent-4-yny|oxy]-indoI-I-yI}-acetic aci d,
{6-[5-(4-t i ?@ﬁﬁthoxy-phenyl)-pent-4-yny|anino]-indoI-I-yI}-acetic
aci d,
( 6- { metiy| ot Blt¢raatively,| uor onet hoxy- phenyl ) - pent - 4- ynoyl ] - ami no} -i ndol -1 -yl ) -
acetic acid,

¢) reacting a compound of formula

5 R
R -
rR—
O N R® Vi
RL\QJL>K: R°
R R’

wherein R is G 7-alkyl, R?to R’ are as defined in claim 1 and one of RS, R”, R® or R’ is
-(CH,)p~COOH, and p is defined as defined in claim 1,
15 with a compound of formula

R12
Ho CH —
N/( 2)n\ _ (CHZ)O/ Vi

e (CRIR™),



2-{6-[5-(4-trifluoronethoxy-phenyl)-pent-4-ynyl oxy]-indol-1I-yl}-propionic
aci d,

[ rac] - { 6-Wb-20®tiyi745- (4-tri fl uor onet hoxy- phenyl) - pent - 4pgmydpecogloessndol - | - 71
}-acetic acid, and pharmaceutically acceptable salts and/ or esters
thereof. 24. A process for the manufactuje of conpounds according to any
one of clains 1 to 23, which process conprises a) reacting a conpound of

fornul a whghatn R 1S & Rk andRPark Qs BSen @&idaf i ned in claim 1 and one
of R6, R7, R8 or RO is selected from-OH -SH or -NHR 13, wherein R13 is as

defined in claiml,. wwith a ¢ und,of forrmula Il wherein R10, R11, R12
n,mand o ar eatggolb(ﬁée‘fliar’fgalﬂoﬁnglggfowaand Rl4 is -OH, -d, -Br5 -1 or another
| eaving group, to obtain a conpound of fqrmulawherein one of R6 , R8 and Ry
is 12 (CH2V -R _ (CHX 2)C (CRIOR$1 ) .M and wherein Xis O S, or -NR 13,
Rl is -7-alkyl and R2 to R13 are as defijned iza claim1, and optionally
hydrol ysi ng the ester group to obtagng coppound of fornmula |, wherein Rl

i s hydrogen; or, alternativel R—b a conpound of formula wherein
Rl is Qy-alkyl, R2 to RO are @ dgf i ggaiml Y4d one of R6, R7, R8
or RO is -(CH 2)p-NHRL3, wherei as defined in claiml, with
a conpound of formul a\/\here?rrﬁ)?j?%, R R'M n and o are as defined in claim
1, to obtain a compound of for a p@herein one of R6, R, R8 and Ris 12
(CH2 -R X (CH22),0 (CRIR1 1 ) Ymand wherein Xis -(CH2)P-NR13CO, Rl is d
-7-alkyl and R2 to RI13 and m n, o and p are as defined in claim1, and

optional | y hydwhérgti dig ¢fRE, RSREindROYp to obtain a conmpound of formula I,
wherein RL is hydrogen; or, alternatively, c) reacting a conpound of

fornul a (CH,)
2 n\ CH
Sx” Criorrt), ¢

and wherein X is ~(CH2)P—CONR1 * Rlis Cy.7-alkyl and R*to R and m, n, 0 and p are as
defined in claim 1,
and optionally hydrolysing the ester group to obtain a compound of formula I, wherein

R' is hydrogen;
10  or, alternatively,

d) reacting a compound of formula

R5 R

/4 VIII
N
H

RQ

wherein R* to R® are as defined in claim 1,

with a compound of formula

15



wherein RL is Q-7-alkyl, R2 to RO are as defined in claim1l and one of RG,
R7, R8 or RO is -(CH 2)P~COOH, and p is defined as defined in claiml1l, wth
a conpounstoahodmsimal awherein R3R, R, R, m n and o acereomedssned in
claiml1, to obtain a conpound of fornula wherein one of R, R, Rand Ris
12 (CH2 n -R "X" (CH22) (CRI1OR11)m and wherein Xis -(CH )P-CONRL3, Rl is

G -yalkyl and R2 to R13 and m n, o and p are as defined in claim1, and
optional | mﬁefdlhqilxmpga&s}? REBAER’ £He QY BefixdARIcRiA Tear IR QUREheeh, &ﬁamra I,
wherein RL i ){ en, or, alternatively, d) reacting a corrpound

formul a WwSOHRS 1VEE #BURR>9 are as defined in claiml, with a conpound of
for mul awherein Rl is CG-7-alkyl, R2 and R3 are as defined in claim1l and
R15 i s hal ogenpo dbltaiiﬁla&bmp@undmﬁfolnmuld eavi ng group, to obtain a conpound of
formula wherein RL is Ci-7-alkyl and R2 to RO are as defined in claim1,
and optionally hydrolysing the ester grogp to obtain a conpound of formula
I, wherein Rl is hydrogen. 25. Comwgounds |according to any one of clains 1
to 23 when manufactured by a procesz. accordi 3 to claim24. 26.

Phar maceuti cal conpositions cogprig rrpound according to any one of
clainms 1to 23 as well as a phar i acceptable carrier and/ or

adj uvant. 27. Pharnmaceutical cogpos/™iony acclrding to claim26 for the
treatment and/ or preventi OIRQf rsgases Which are nodul ated by PPARd and/ or
PPARa agoni sts. 28. Corrpounds 0 any one of claims 1 to 23 for
use as therapeutically active s!@%staﬁqces 29. Conpounds according to any
one of clains 1 to 23 for use as therapeutically active substances for the
treat me nd/ or,1prevent; i 2 digeases dul at ed by PPARd and/ or
PPARa a onal%efrem%dse’r' dof% 8%5%”0‘16@8%6“%?1%??0 any one of clains 1to
23 for theam}r@iwmﬂybyﬂmfysmdhwmtgt@pf@robme atqoegpomredtof fardiude I, plhevedmt i on
of di sease@l\é\,{ﬂb,gllg) @ée nodul at ed by PPARd and/or PPARa agoni sts.31. The use
according t l% 0 for the treatnment and/or prevention of diabetes,
non-insulin dependent diabetes nellitus, increased |ipid and chol esterol

| evel s,

25. Compounds according to any one of claims 1 to 23 when manufactured by a

process according to claim 24.

10 26. Pharmaceutical compositions comprising a compound according to any one of

claims 1 to 23 as well as a pharmaceutically acceptable carrier and/or adjuvant.

27. Pharmaceutical compositions according to claim 26 for the treatment and/or

prevention of diseases which are modulated by PPARS and/or PPAR« agonists.

28. Compounds according to any one of claims 1 to 23 for use as therapeutically

15 active substances.

29. Compounds according to any one of claims 1 to 23 for use as therapeutically
active substances for the treatment and/or prevention of diseases which are modulated
by PPARS and/or PPAR« agonists.

30. The use of compounds according to any one of claims 1 to 23 for the
20 preparation of medicaments for the treatment and/or prevention of diseases which are
modulated by PPARS and/or PPAR« agonists.



particularly | ow HDL-chol esterol, high LDL-chol esterol, or high
triglyceride levels, atherosclerotic diseases, netabolic syndronme (syndrone
X), obesiwp,20@ayagtiedbl ood pressure, endothelial dysfunetirmromnesseagul ant
state, dyslipidem a, polycystic ovary syndrone, inflamuatory di seases, and
proliferative di seases. 32. The use accguding to claim 31 for the treatnent
and/ or prevention of |ow HDL chol esterol |evels, high LDL chol estero

| evel s, high t3n] 'ghelmeratd&di:@\tehlmmaodoﬁthetﬂwﬁrﬁémland/os revennien (SJiaskiane X) .

33. A nethod for,. t t reat a lor. reve sea ich are
ol o oo Ry-oi Ao ER e ALEL R %fsase%P@anﬁe@ﬁLaw&ﬁ?evsf.“‘ées
adnmi ni ste rpartgcmrbdnp’dﬂﬂal;l Cholesimﬂ,dggh bDbﬂ)}nom‘er@h‘ ormdigh trgh&cetlde R8els,o a human
bei ng or aa'ﬂﬁerf@écierg‘éc dﬂ_&@ ”ﬁ%ﬂggl@ﬁﬁﬁf&h? Qexﬁg o%é%{yoﬂe\;a% Bib&at ment

S, non- epen

and/ or prevention o bet e I nsu ent etes nellitus,
i ncr eas®d ArESSHES grﬂ?ﬂéfﬂ’él dustunchipny proeqagulaghstateg diyshipidgryia ROFYSHS 98- @s t er ol |

hi gh LDL- Ghed:@edeirflambtoR dikeates) ﬁiw@rlfeéﬁldeelv@h&s atheroscl erotic
di seases, netabolic syndronme (syndrone X), obesity, elevated bl ood

pressure, endotheli al dysfunctlon procoagul ant state, dysllpldenla,

polycystlc ovayy. ndrone i di seas rolifer

di seases. %¥'£ﬁ%%$§f“¥o Qﬁﬁ%gn %%8¥3§E€§§%ﬂ§ ﬂé%ﬁggae%ﬁo 3ﬁPW§§D%he use

of such c mlrpbauedzl levelsStigin LDéIChyleaerMbsdmmgdtr@)rcende beflorad the metabolic
syndrome (syndrome X).

10 33. A method for the treatment and/or prevention of diseases which are modulated
by PPARS and/or PPAR« agonists, which method comprises administering a compound

according to any one of claims 1 to 23 to a human being or animal.

34. The method according to claim 33 for the treatment and/or prevention of
diabetes, non-insulin dependent diabetes mellitus, increased lipid and cholesterol levels,
15  particularly low HDL-cholesterol, high LDL-cholesterol, or high triglyceride levels,
atherosclerotic diseases, metabolic syndrome (syndrome X), obesity, elevated blood
pressure, endothelial dysfunction, procoagulant state, dyslipidemia, polycystic ovary

syndrome, inflammatory diseases, and proliferative diseases.

35. The novel compounds, processes and methods as well as the use of such

20 compounds substantially as described herein before.
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