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WD 2006/ 070325 PCT/ | B2005/ 054380 Acteli 81A/ CR4
2,3,4,9-Tetrahydr o- 1H car bazol e derivatives as CRTH2

WO e@efprses ant agoni sts  Field of the inventi on: PGI/IBRE05/054380
present invention relates to
2,3,4,9-tetrahydro-lkkcarbazofe conmpounds of the

Formula | and their use as potent "chenvattractant

rec - honol ogous nol ecul e expressed on Th2 cells"
Aeﬁ? . \

? er called CRTH2) antagonists in the

treatment of prostaglandin nmediated diseases, to
ghar maceuti cal conpositions, cont ai ni l% t hese corrpounds
Ad-1 stiphydeesldd-cpsbazelp dier ivgtivgapaGRAHY jeceptor antagonists

particul ar, a conpound of the Fornmula | nay be used in

pharmaceutical 10 conpositions for the treatnment of
FiQSto!?th%r}ﬁvenh%nand acute allergic/inmune disorders

conprrstng atrlergic asthma, rhinitis, chronic

obstructive pul nonary di sease (COPD), dermatitis,
Thepirésanminyantipn belarh t¢i?,3 @b rirahydroltéi-cirblasid donigousds of the Formula

all ergic nephrltls conjunctivitis, atopic

T and theig ysejag potsply r?!?ﬁ@ﬂi‘“%%‘?ﬁﬁﬁcepf%d}?n%ﬂl%é}“@ ylolscy&q &pressed on Th2
B S R R e
d1seases;ty» phannaclautamhsmnpca;ntmns sontdming thpsesm)mnousds and to processes for

ceratj.ve. coliti €eo0si no | at ed ase
et SERTRIOAR Rrrtiv B, A RTIRthA! ©F Falhiin L may g teed in pharaceutica
co%%ﬁﬁ&hs fot ﬁieaﬁ‘e%ﬁnéﬂt %?B&ﬁ%hro?ﬁ’&ihd a'éﬁtebaﬂl‘éfﬁi&}’iﬂﬂnﬁne disorders
| eukem a and basophilic | eukocytosis, in humans and
cophising rlengid asthmBakikifisochidnicobstiustive pelmdnery dis@sa(OPD),

conmpl ex +r.es IIer e.results
aeffseib TR Bobd fsesbr e BB lieiS nordrts
cofifafiBtivitié, Afbpik ddrRmend, b@(ﬁichlal H9B8a | fob@ al&py,[s9pBinicdast cell

nonocyt es,  €osi nophl les, mast cells and T hel per (Th)

dl%ﬂqr% aasphwéacrlc skocky wigieativs Sczame, ipinsKnlemmatten, Rschemia-
pr o uc du&%‘i‘%@i})ltv 2 c:[lﬁag g Sgl;‘%g%b il ﬁltl erifﬁéfg%ﬁﬁﬁ% :%ﬁ 11_1%?h11-re1ated

d1dehse'§ ﬂllohl a$ Chisg- SiﬁammgrlﬂhﬁneMmsﬁt[s, glgbbasdp]hiyrﬂatedh diseases, such
tors are T C ifferentjation,
as bm? Bl lﬁlﬂﬁml?na?dnz @5 q’fgg%m%% hurany angofhiF Fagygels.

differentiation, wupregulation of CD23 expression,

differentiation, recruitnment, mgration and acti vat i on

of effector ceIIs such as eosinophils and basophils

agK g ol 'mng for their prolonged survival.

AI I er gl c or immune responses due to sustained rel ease

THR cp%b lex 1 rasr%%é fg)re}alv 1|;ge%5% (%Sﬁf[ﬁsﬁ%r% 1ﬁ§ c”%ec” gée §f %fe{cﬁs involving

nuﬁiédous mgktiati caRPEisTAE ABZdrertCEN Itﬁ%@@iﬁé aetespliles; nibroBges,
er-responsi veness, enhanced vascul ar perneability,

moiqnes For

eO@a@mles,rm@ss gellsapgdl helpardTh) ¢ebls as el ag g § ad ¢he
exﬁﬂﬂle?fﬂf‘%ﬂsqgﬁﬁe% Iéﬂlé‘rtgicor'asponses by producing Th2 cytokines, such as

interleukin (IL)-4, IL-5 and IL-13. Among the events triggered by such mediators are Th2

cell differentiation, immunoglobulin (Ig)E synthesis, mast cell growth and differentiation,
upregulation of CD23 expression, differentiation, recruitment, migration and activation of
effector cells, such as eosinophils and basophils as well as the priming for their prolonged
survival. Allergic or immune responses due to sustained release of above-mentioned

mediators may culminate, if untreated, in severe inflammatory diseases with end-organ
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Prostagl andin D2 (PGD2), histam ne, cysteinyl

| eukotrienes (CysLTs) and thronboxane A2 (TxA2) are
W@ b@iokidees consi dered to act as proinfl ammat oPGT/KE2P05/054380

mediators in allergic 5 respopnses. PGD2 is a major

cycl ooxygenase netabolite of arachidonic acid and is

released in |arge anpuntg from activated st cells
dagrags. %fr‘ieél?"d‘r"’é’e'g‘isﬁ %‘?Ceaéﬂﬁf & PR ity eﬁ?@?xﬁ&‘c‘ﬁ‘é’“s hyper-
sedrBAGHTARNAD Gy peradtiVily, AfeOiBhMocoRsHiEéP! ) receptor and

recently identified G protein-coupled "chenpattractant

recept or - honol ogous nol ecul e expressed on Th2 cells”
Presgrgtaplin b2 rﬁP@PZg,étiﬁpmme, cysrRimid leukotrienes (Cyskés)andthrosigxane A2

oRATh2 10 cells, eqsi hil es and basophiles. ..PCD2 .
RARBE e eonRst L me oS Bre i AR Bpialotfig aterai
respOidds. PEDE X Hajte el dladity@enase nitdtAHoNiey ¢F M@AchidmicCatid MMtbis released

such as anti-histam nes, 0Q2-agonists, |eukotriene

in jaseg apeuynds framractivated wagtgelly duning flargigatiacksy agent s,
cycl ooxygenase-2 inhi bitors, immunosuppressants, and
| . .
PP R6Ual, A Bl ALRRPAY (Y8) R PRI Hepor nd
receathpidentified Gembteid-tapléd/Ehemdattrattantire¢aptdrimmal @guseniecule

exfise o D O B0 o PR S IS o cxpressed on Th2
cell® %bsﬁﬂ@;ﬁﬁI@é &nd mbﬂhlés.omgﬁ indul6s ﬁﬁ%ﬁ‘tﬁﬁf dntdcBPatih of these cells via
several  cytoki nes and chenoki nes. Such nedi cations do

CRIDH2 eageptor dtivatidbmease and debilitating synptons may
rel apse soon after treatnent is stopped. Thus, there
is.still a,.need for, new mpdal i.ties,to t.reat ,and/ or t
A BRIDEhe P ER G PEARTHLER By aiser oty Tyt mddifers, non-
ste? B8l dntiGANAMmMaRRY RSNt @?él@éﬁygfbifi%@-@eiﬁhibﬁ?lﬁ; intfdbsuppressants, and
s

i nduced, tissue 1nvasion of "‘effector ce )

monegloatlenéi-IgErmntibedy kave betmuesedrig trerBmptamaseitablerdic entidifipns.

. PCD2 ,shoul.d . be u .. for £h trga f .
Coiscstapia® B Gt S Rhecidfion b AR BRI lgrecn-induced

disoRlerk, daspirgevdrs dos-latitingiside dfRys thaare duo hofdpédifi¢ imbibition of
patent literature. Bayer AG clains _in GB Patent

theganspriptian ofoavewrl cysdenis nd chemeliaeso Puckamedicainng do pgt cure the

oA U ARRARERES IALLORRH 1 bl BN, wor

is $tilbaheadrfor ndw alddelitigsao tiesteme 28 to preeéntatiegid fesponses by suppressing

al.l.ergic rhinitis or I lergic.conjuvatitis. Oal
Spjtﬁlﬁ%?&_ iqﬁsﬁpwrasﬁa%tfm%%% _B%#ﬁ%nﬁ%ﬂl“ﬁds bgge ryagiont effector cells.
ThefdfbiR! dnta, ggagé@@cn@ﬂewcﬁﬁg bI'PGED? | sh&h18B LG for the
In vitro has been reported I n Journal of Pharmacol ogy

treatmenEr paldrgme wouditidiser apeut i cs, 2003, 305(1), 347-352.
30 WD 2006/ 070325 PCT/1B2005/ 054380 3 Description of

Soitlﬂg é‘lﬁ n?é%ﬁ%){)lg}%gthlgglng m?n%gfo%?stﬁb a%g\% ave %@E:n reported in the patent
litetatare} BlyércA Gafligs on GH-Ruaédi 3pedification No. 2388540 the use of Ramatroban
((3R)-3-(4-fluorobenzene-sulfonamido)-1,2,3,4-tetrahydrocarbazole-9-propionic acid) for
the prophylaxis and treatment of allergic diseases, such as asthma, allergic rhinitis or
allergic conjuvatitis. Oral bioavailability of Ramatroban and its ability to inhibit
prostaglandin D2-induced eosinophil migration in vitro has been reported in Journal of

Pharmacology and Experimental Therapeutics, 2003, 305(1), 347-352.
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conmpounds of the Formula I: R2 RL RS0 R6 R34 N R
C2 H 51 wherein R, R2, R3 and R4 independently
WO epsemses hydrogen, al kyl (especially nethyl BET/IB2005/054380
i sopropyl), al koxy (espeC|aI£y nmet hoxy), hal ogen,
nitro, cyano, trifluoronmethyl; or fornyl; preferably
10 hydraogen, alkyl (espeC|aIIy nmet hyl or isopropyl),
DQ%EM&%?”&%@%@@Q&E&y met hoxy), hal ogen, nitro, cyano,
or trifluoromethyl; preferably R represents hydrogen;
In B5‘1r§t%§15&$ SRS Prebontl irR@Rfon Rl to n8Vel 28 p-tBikHyarR PHYcarbazole
hydr ogen or al kyl, such as especially hydrogen,
compownds of ghenkormudy I:n- propyl ; R6 represents al koxy,
aryl - al koxy, or -NR7RS; especially phenyl - al koxy or
-NR7R8, nost 15 preferably -NR7R8; R7 and R8
i ndependently represent hydrogen, alkyl, cyano-al kyl,
al kenyl aryl,(aryl-alkyl, phenyl car bonyl ,
Ly égalkyl (especially pyridyl-ethyl),
cially thienyl-nethyl),
or i mdazolyl-alkyl; or R7 and RS,
he nitrogen atomto which they are
a heterocyclic 20 5-, 6-, 7-, or
unber d ring systemwith one to three het er oat ons
h are_selected from nitrogen, oxygen and sul fur
(especi al 'YYQoldr 2 nitrogen heteroatons) and which
ring system is optionally substituted with (i) one or
two anlhel | at ed benzene rings, which benzene rings are
unsubstituted or substituted with one or two
substituents independently selected fromC 1-C4 al kyl,
wherdin C4 alkoxy (especially methoxy), halogen, -CF3, and

-OCF3; (ii) an 25 unsubstituted phenyl rin (iii) a
R! ancR apd Féun@pb@denntlmmeqsmehmogann@kywhmem ymﬂédlyl or isopropyl),

IR TeSp el oy BEREFR TP, YeS kiR Sp R el deserably

hy@fekth, RABA PspadiaiBPmethyt @Eé?propﬁ (aﬂk&yl@b?@bﬁhﬂyﬁhiéﬁioxy) , halogen,
wherein the alkyl noiety is stltute by phenyl

nitgg ¢hangs or BHorgragthyl; B@ﬁ@h@lm& |repramtSdmqugsm y pure
R’ %g@ggéng@d?%ggg %g}l’lr - C%fr'; e&%?e%b? H?&r%g&“&lhn%ﬁ, such as especially

hydrogen, methyl, ethyl, or n-propyl

R® represents alkoxy, aryl-alkoxy, or -NR'R®; especially phenyl-alkoxy or -NR'R®, most
preferably -NR'R®;

R’ and R® independently represent hydrogen, alkyl, cyano-alkyl, alkenyl, aryl, aryl-alkyl,
phenylcarbonyl, cycloalkyl, pyridyl-alkyl (especially pyridyl-ethyl), thienyl-alkyl
(especially thienyl-methyl), furanyl-alkyl, or imidazolyl-alkyl; or

R’ and R®, together with the nitrogen atom to which they are attached, form a heterocyclic
5-, 6-, 7-, or 8-membered ring system with one to three heteroatoms which are selected from
nitrogen, oxygen and sulfur (especially 1 or 2 nitrogen heteroatoms) and which ring system
is optionally substituted with (i) one or two annellated benzene rings, which benzene rings
are unsubstituted or substituted with one or two substituents independently selected from
C1-C4 alkyl, C1-C4 alkoxy (especially methoxy), halogen, -CF3, and -OCFs3; (ii) an
unsubstituted phenyl ring; (iii) a mono- or di-substituted phenyl ring, wherein the
substituents are independently selected from halogen, C1-C4 alkyl, C1-C4 alkoxy, -CF3, and
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di astereoners, m xtures of diastereoners, m xtures of
enantioners and di asteroners such as 5 diastereoneric
WO awent3es, neso fornms, and geonetric i somers; POI/ROUGE4380
of such conpounds in which a prodrug formng group is
present, as well as sol vat es and nor phol ogi cal forns,

R B BURARa ST BT e AIG) Eroisor uPRHEIE  Phem, such s

espdtA YahAlydrgnd may be used for the 10 prevention
and/ or treéatnent of chronic and acute allergic inmmune

and iopticadlyparcenaptipwersgmixiites pgmanagmhnmuclr s nacetmms optically pure

.chronic obs uct ul nonary  di se
dla&EeF?Pé‘P?f? |I§‘X ?Sh‘? dé#ﬁﬁ?%‘?ifs HB%&F%?@%‘&E OMEH éﬁ%ﬁ%‘ie’a’mefs such as
diddtdrébnhdricracahdtsy, eeSo RARR Add geomefiY iWdMérsyi tis, atopic
dermatitis, bronchl al asthnma, food all ergy, systemc
profyugs efsurh gomprunds in whish sipjodrug forming gleup 1y presenhras avell as
a
sole%geg rg};d mo}é(?%%% Vaég i éHH%;bH‘” 1dceh138£§’rgcg?ﬂtﬁﬁg %Jlfé %fle%]of
ul cerative colitis, eosinophil-related di seases

conpri si ng Churg- Strauss ndrone and si nusi t is, and
I%%Wﬁ?l?tgli HHagoRistANd gy be used for the

ThecemprRndsiafthe Ermulaskarg ERT
or G R OP Ul G M A i

allbngweasthma; rhieitif eeotio obstowtive pnhhmﬁr;ﬁﬂlsemé GC(DPDWubrmzititis

tgwpto%b%‘g seﬁR%i, g%g{e{l%‘?q%g fuitn]glt}/segliﬁgrgl%sn% iti %1% ecr%mtls atopic

deﬁﬁétftisu%ﬁ&ﬁﬁlrb)é{hmao Fodd11Ydy, sﬁ%n’h@ RERBEM Bisdriéts Cinaphylactic shock,
al yI, or - R6 represent’s al koxy; aryl -al Koxy:

urtiganie, Gezeiina,, ltcnhrngl; iriflagunhation; ischedniarger Busion juri berebroyassular

dis c%;%) %Tdenltsl celggtké&r}‘s%h?ls &gnopl%@a%%&seas% & 1(Eg%g Strauss

syﬁd}dme&na B FIEE) %albhsbphﬁ%ﬁfeqnﬁseay& I @aetisinl be¥bphilic leukemia and

cyano- al kyl ; al kenyl : % nono-, di- or tri-
basqpbﬁtqlp@kwwoaxsym@msm otder mamapdndent |y in the aryl
nmoi ety with hal ogen, C 1-C4 alkyl, C 1-C4 al koxy,

ot R st it o or bl | i
R! m Rranti R(hncmpynduntly répabsenEtydrépeh; dhylahlkyky, halogefAitro, cyano,

OCF3; phenyl carbonyl; phenyl - Cl- C4
tﬂﬁwymeﬁlpfh%ﬁ%fmw substituted with a 30 net hyl endi oxy

ROFESHEEEnRh ghag |II‘I . cycloal kyl; pyridyl-alkyl;
th‘?gnffl e o kvt or i dazol yi - al kyl : or

R°Reprasentsrdkoxtyo grevﬂ-laquoxw rhéna- héi-, i tri-sykstiteedanyi-olkaky sibstituted

for. het e L. - = 1- . 0r )
indgbRaBlY e A e franeein G T ke i Bherad SHER OCTs or
NWfiREh are sel ected from W 2006/ 070325
PCT/ 1,B2005/ 054380 5 nitrogen, oxygen and sul fur and

R'\and & indepgndepdly senreseninidregeal alryk ayanoralkitlzalkewydraryl; mono-, di-,
or ¥iSsuBtituted aryl substituted independently in the aryl moiety with halogen, C1-C4
alkyl, C1-C4 alkoxy, -CF3, -OCF3; aryl-alkyl; mono-, di-, or tri- substituted aryl-alkyl
substituted independently in the aryl moiety with halogen, C1-C4 alkyl, C1-C4 alkoxy,
-CFs3, -OCF3; phenylcarbonyl; phenyl-C1-C4 alkyl optionally substituted with a

methylendioxy group at the phenyl ring; cycloalkyl; pyridyl-alkyl; thienyl-alkyl; furanyl-
alkyl; or imidazolyl-alkyl; or
R’ and R®, together with the nitrogen atom to which they are attached, form a heterocyclic

5-, 6-, 7-, or 8-membered ring system with one to three heteroatoms which are selected from
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two annel | ated benzene rings, which benzene rings are
unsubstituted or substituted with one or two
waeshieeent s sel ected fromC 1-C4 al kyl, C 1-EB21/1B2005/054380
al koxy, hal ogen, -CF3, -OCF3; (ii) an unsubstituted
phenyl ring; or (iii) a nono-~or di-substituted phenyl

niigaey x?s?‘uygg % tlﬁﬁn Sod PR Viieyis S opudTAR e Wﬂg%l) one or
twg%nne'ﬁiteﬂ%n%herrﬁl%ﬁ SoKiRh bébrehéritdath un&&josﬁﬁtelﬁldfgif%tltuted with one

hal ogen, nitro, cyano or trifluoronethyl
or pue substifugnisyselocted Eomed 1 €k INEMCA aikoxyRialog, aBks, RACF;; (i) an

f thyl., . .
R KT SHED R R hor SRy t?% plienyT Fe it with
halogé®, C 1-04 ANl fer-cragday | €F; esrodiFTe R7 represents
hydrogen aIkenyI aIkyI aryl - aIkyI cycl oal kyl, or

het er oaryl -al kyl ; and R8 represents aryI aryl -al kyl ;

b .52 5.4 r e
In 91 J}g&&{ grﬁﬁ(y%@rtggr e% éﬂ{[ y{s@ﬁﬁ? lkd;‘l :«ﬁ {'Ji-_%ta]i(pﬁ% halogen,
n1tad lcyhno entfiflaadokiethyl tIhlaqmyﬂicuﬁrIbI-ﬁéfeﬁjeH yinbotﬁlh{eat] )Hl; R, R*and R*
al kyl, pyridyl-C 1-C4 al k or |n1dazoIK - C
arqse@@teﬂ g th easfraumsonseﬁpe 9@%@%6%@@%@# ynethexy, flugro, chloro,

yl, furanyl-C 1-C4 al kyl, pyridyl-C 1-C4
bn%Pﬁ%f ér thlenyl C 1-C4 al kyl. 20 In a particularly

preferred enbodlnent R7 represents hydrogen, allyl,

2- but L,
In GRebgtreteirat s dige §y,lR roprieatey il ARGHb AR
cy@l)éﬁlhc?h %i‘MéteronleahdyP %ﬁ'kg3 Zﬁkﬁkmﬂrh a@Mlk?ﬁ or BBfefoaffiladkyl.

2- benzyl - phenyl met hoxy phen
2 nethyl phenyl, 2- trrfluoronethyl phenyl

di chl |

o RS O e RO R IS sk, bl alo,

cyéioslnt!yp rrﬁerr;mmyu aﬂcyi |fiph P-0 heaydlkyl ApydRlyl-C1 c4 alklyl or imidazolyl-
met h oxy ghgn yl-3-yl, 4- trrfluoronethox -

CisCé plky PM@S@WSHW@J‘%I@H aryila prylH6dHeh ali@’{; rfuranyl C1-C4 alkyl,
Pyﬁaghgﬁ&ﬁﬁggﬂﬁﬁﬁhfﬁyﬂﬁp?aﬂﬂ | benzyl, diphenyl net hyl

hyl, 2- pyrldln 2-yl - ethyl,
4- penyl - benzyl , 3, 4-dichl oro- benzyl 2, 4-di chl oro-
benzyl |quoronethoxy benzyl, 2- chIoro benz

d ,
Inapemcalaél ypesferred embegimgnt, Bur?pa?ﬁypts hydrogen, allyl, % -cyano-ethyl,

| f f
B A o o e g e
cy@pHexyil fdr tlniophdne3rgimhethyd; Mq‘ ﬂepmsmtbphmyl, 2 benzyl-phenyl 2-methoxy-

fl fl

phghyls  Bretg e it B Rethy boheny S GRRH-phegy b drbenzoyl-phenyl,
3- %ﬁo&Lﬂlﬁﬁﬂ PIIRBYd- %h&l?h%'—ﬂuoré 1)1151%’-104-@11181‘@&&!@1 efT-iil‘l}r/dro-phenyl 4-

chl oro’ pheny chl or o- phenyl ) -
mq’thprly[—lhahmb?ﬁ ﬂ,%ftr[ﬂ;mmmethoxy-phenyl 5- chloro 2-methoxy-pheny1

naghiBerd S bR oGRS B e, PRI elispy-emn. 2
phénylrwgzl,pzapymdiﬁlzayl an@aompei@nrbenfsﬂ 3 ¢-mli<ﬂ1$&ﬁfb%nfwd1 Agedhloro-

2-cyano- et hy butyl, et I, i SO

bergzybiiyorope oy bented Phioisbanzy b disloro dybRGLihylsyfanyl-
beﬁwl,of-ﬁﬁ&ogoe\&ﬁ? § -Moro-@éh@yﬁ%-ﬂuoro-benzy], 2-trifluoromethyl-benzyl, 3-

trifluoromethyl-benzyl, 2,4-difluoro-benzyl, 2,5-difluoro-benzyl, 2,6-difluoro-benzyl, 3,5-

difluoro-benzyl, 4-chloro-2-fluoro-benzyl, (2-fluoro-phenyl)-ethyl, (3-fluoro-phenyl)-ethyl,
(4-fluoro-phenyl)-ethyl, (4-chloro-phenyl)-ethyl, (2,6-dichloro-phenyl)-ethyl, naphthalene-
1-ylmethyl, 1,2,3,4-tetrahydro-naphthalen-1-yl, indan-2-yl, or 2,2-diphenyl-ethyl.
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represents 2-benzyl - phenyl, 2-nethoxy-phenyl,
2-nmet hyl - phenyl, 2-trifluoronethyl-phenyl, 5

W@2ebei7sk3 or o- phenyl, 3-benzoyl - phenyl PCT/IB2005/054380
3-chl oro- phenyl, 3-fluoro-phepyl, 4-chloro-phenyl,
4-fl uoro- phenyl, 4-nethoxy-bi phenyl -3-yl,
4-trifluoronet hoxy-phenyl, 5-chloro-2-nethoxy- phenyl,
napht hal en- 1-yl, (R)-1-phenyl -ethyl,

In Q%)artkuﬁt? @Hlﬁbdﬁ{eﬁw IR 1 %@&ﬁ{s]hy%}@teﬁ X:Qiyi EZ cydnBREY  butyl, ethyl,
benzyl, di phenyl et hyl, phenyl

isaprqpyl,i 3dphengl-propgl, bgnzyl, menyle‘rayl‘ ayqlhlmxybmbﬁdopi@nﬁ-ylmthyl and R®

rel?rg%a F’si%@cfnzy plll%mp{b Metés%gy y% &%‘#}yi’ Eeéwi, I}y@‘lﬁkﬁ)romethyl-phenyl

3 @Mﬁh@?&?ﬂényl - béﬂibﬂ%’&ﬁyﬁ%dhlﬂ%iib}ibnyl BANHubid ;ﬂ@ﬁyleﬂ%ﬁlo?o-phenyl
nzy phen nethoxy phenyl, "2-met hyl - phen

4-fluqrpiphprsdy ‘bnﬁhwily lp]mmyl -3-yB Atriflgiorameshexypphenyl, >- )1/1101’0 2-methoxy-
phen Ch%?%ﬁﬁ%@ﬁbﬁﬁ/ R): il pﬁ%]‘lafg ; glygggﬂ}' phen%r'l et‘,ﬁﬁ rb%n%ﬁ I?’a)ﬂhoxol 5-

ylfieth®l, benoy, igheapietiByl yphengtethyl, for aqu@imm—iaqx-yt}@henyl ,
5-chl oro- 2- met hoxy 15 phenyl, naphthal en-1-yl,
(R) - 1- phenyl -ethyl, (S)-1-phenyl-ethyl,

SO R S 2 S RSNty -

phbga)dfpmqn.y'] beazylL phemlyyelth}c cyclohexylkor thlobhemﬁlwllméthyl- édd R® represents

Sy hpneby R erhonapianyh pobebul-Shasyl BN HorSmE YL pheay 3.4-

dléh‘P&%IﬂE% 18 pBndoy R pRddyl @g&ﬂoﬁtﬁﬁh%l%moﬁhphéﬂ%ﬂ -é18ro-phenyl, 4-
tach eqy form a di hydro-di benzo] be] azocl ne
ﬂu@r(hphhnorl |4|=mQ1|hgxy-b1phymrlﬁa g]oqmlﬂmrpm‘;hoxy-phenyl 5-chloro-2-methoxy-

phBIPyg%/Iga]&)ﬁg]aiep Xf;((elﬁ_)zf)r ol E-Ipﬂlz ﬁ(ﬁ')e IP—Ip?lgnyrllet 1, b%%%[ll C_’tl]lchigyr((l)ly&
yhﬂethsm 5@&91 fdipeaginend; pﬂenyl%t dirby;%ﬁ-ﬂni -peekgryk-oy!
ydro- 1H 1 soqui nol i ne-

dpmywlmdrqgspnwl p,gd-plyc4 alkyl, %uranyl C1-C4 alkyl, pyridyl-C1-C4 alkyl,
fAu enyl ) - pi perazi ne-1-yl, 6,11 -di hydro 25
orgl?ééllgé[gag?&gepl ne-5-yl,
6, 7- di net hoxy- 3, 4- di hydro 1H i soqui nol i ne 2- yI 7-

trifluoronethyl -3, 4-di hydro-2H;qui nol i ne-
In aﬁl%mb«frwr%%gﬁféﬁmh@dlswy R’ apd Rf 39@%@ WIMIF .nétmgimagpm to which

theﬁllr &t Shdchda a80edld ﬂﬁﬁ!}(‘ - ﬁ%eﬁﬂ@b aZOCtII%g ain ?ﬁl&) leH?l'% difi§droisoquinoline,

trogen atomto re atta
ditiytirdesindiling doralilirizddZeping oing, BirtiadailyipreBorydd,is 11 12 dihydro-6H-

di@ngé@h{%g{ig? Iﬁ'n ’24 §1d]}‘3>§|1041"§1°]%y]d§’13 %‘Eélg\m}fﬁoﬂl}’ Jsoqyingline-2-yl, 3,4-
dﬂférd&d’czht &rn@hlegné h)a3fhokd Bﬁé@?)tﬁiﬁer&zmé 1-yl, 6,11-dihydro-

11-di dro di benzo[ b, e] azepi'ne-5
dﬁ&ni@[@m}@lepmyi B, @chlmytlnp@y-ﬁﬂ dlhﬁd:@tﬂufhaﬂoqnmolzanﬂ 5y, 7-

A-triflu hyl -3, 4- di i nol
wiffiosbins B Arbuprz2-Gay N 57, aHy AthcRBu b Hzdri-s-v1. In a frther
pattﬁ:@ﬁiﬂ'yfiﬂéfbﬁé‘d empbdinéniRhadayrf, yd ﬂiepwmmnmtrb%mi atoﬁhrto wh1ch they
azocane- 1-yl. WD 2006/ 070325 PCT/ | B2005/ 0543

arg affached; fcpmei bi?@dlYéxﬁaéﬁrmwo[bszp@pﬁégén% 8- d@ﬂd@zrmdole 1-yl, 3,4-

I
dl}ivlf#& ?ﬁl 1% %u"i‘llliéﬂ 91 lgé’{/la%r cg'é nth{/ ﬁ%l)l(lgﬁﬁal-_k&}' 43@ ﬂuotro-phenyl)
pipenasiid- l-cyn 6a1 1sdxhy¢ioa11ba1zbib darepinersisl, 6f7-diatetholxg-3,4-dihydro-1H-

wherei n_the ni ngs_. of _on
isoquinoline-2- q 7- ?ne uororgethyl 3,4- d?hydro 2H-quinoline-1-yl, dibenzo[b,flazepine-5-

yl, 1H,3H-benzo|[d,e]isoquinoline-2-yl, 4-benzhydryl-piperazine-1-yl, or azocane-1-yl.
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5 or nore of the substituents and synbols as defined
for Formula I, or an enbodi nent of Fornula I, are

w0 epbanses by their preferred meani ngs as defi nedI/IB2005/054380
herein, such as those defined, hereinabove. In a very
preferred enbodi nent, the preSent invention relates to

a conpound of Forpul a 10 wherein. R, R2, nd, R4 |
In 5 AR RIS oo B K FRPESER o G ALY ORioghi-CH alkoxy, in
paﬂﬁhﬁﬂ%ﬁ)L%h&ﬁ@eﬂ%&ﬁ@ﬂntﬁﬁ 6£yf|uoronethyl preferably

Rl repriesents hydrogen; represents hydrogen or
al kyl; R6 represents phenyl - al koxy or -NR7R8; 15 R7

Thgg)geeggt&p on gfs%&%]g?’es ﬁr S0t n%}f){)]ry ]g(%%ﬁﬁ% wﬁerié%l the meanings of one
or FANIO o BIHE %ﬁlbsttlbﬁeﬁ% a s?ﬁ‘ib@E QB defhdior FeinkX Y, .or aﬁ:Eﬁlbodlment of
- OCF3, phenyl - al kyl phenyl - car bonyl ; phen
Fognulgdpareirgnlaced byitheir nreﬁqmsitmqar}ms a5 definedherein, |sych as those defined
d from hal ogen, al koxy and phenyl;
hefts eaﬁ’;éf'eeal kyl optionally substituted in the alkyl
nnlety by phenyl or optionally substituted in the

phenyl ring b | endi oxy; phenyl -al kyl whic
In a.vcwrﬁfepreg r‘@ﬁ ezg theprssa nwen%%@lwﬁg £ cpmpeandog)f Formula I,
“&Eﬁhﬁge” - OCHF2 aIkyI or al kyl sul fanyl ;
thyI naphthyl al kyl ; cycl oal kyl especially

R'cRe| pmdN Ilndnpem;ﬁutlp lnqxgdent hydregen] aslky)]pa]ikomgallialpgen nitro, cyano, or
ubsti Lgfﬁ annellgwﬁd benzene ring;
trifuQrpmgt 3’ IP§ pra t IPPERTAS BYRQEE or R7 and RS,

RSt (AR hydkddinloR Gkt rogen atom to which they are
rel?‘gchedyﬂ%‘or?na rlr(gtergcg/cllc 5-, 6-, 7-, or

Raepresﬂwrrémnylraﬂgpwelﬂhm,th one or two heteroatons

7sel h
R g0 RO ifepp e o D eehr a1l e g, potionally
m&ﬁnﬁlﬁﬁlﬂufedfbg&}aldg@h kR EAIESHL -CF) ISCRY, hétiig s bf phiedd-carbonyl;
or substitufed with one or fwo substituents
phemyd ediesybigtitated vt asspbatifuentdndependsrily selectedfrom hglggengalkoxy and
phggfib%l§e59fﬁlk§lugp?%yﬁgﬁ§%lsﬁn{ﬂe;a% {1 el'ﬁé(%‘i%t?%{?h‘é@ optionally

subdtitgted in the phérsl rihg be dnerrh)tléndmt}e phiényl-alkyMabichis df-ﬁrbr‘sﬁﬁited by
novel conpounds of the present invention inclu EB
haloggn gy mono-subsgitied b halpgan, e {AeliF).-alkyl or alkylsulfany naphthyl;

hhyPalfyll & k01, 3 I
i G Gy ESEAR o) i) ks by
substiduted Mthh;adlnnellamdimnzéne&mg p}'nd)daﬁtyrl por\tﬁeﬁﬂ%kyﬂ 7325

7PCT/ |gB2005/ 0543 aci d
R (359 %, EEiDF BiLh (e ichesh 24k iy hiphyhe, ase staehed ip gdietsroeyeli
5-CA RAZO8-nxmbeledEY dystedfwith one or two heteroatoms selected from nitrogen
and which ring system is optionally substituted with (i) one or two annellated benzene rings,
which benzene rings are unsubstituted or substituted with one or two substituents
independently selected from alkoxy and -CFj3; (ii) a mono-substituted phenyl ring
substituted with halogen; or (iii) phenyl-alkyl, wherein the alkyl moiety is substituted with

phenyl.

Most preferred novel compounds of the present invention include:
[3-methyl-3-(methyl-phenyl-carbamoyl)-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic acid;
{3-[(3-chloro-phenyl)-methyl-carbamoyl]-3-methyl-1,2,3,4-tetrahydro-carbazol-9-yl1} -acetic
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[ 3 -nmethyl-3 -(phenyl-thiophen-3
-yl met hyl - car banoyl ) -1, 2,
W@ 0spaBeRhydr o- car bazol -9-yl] - acetic acid; BCT/BB2005/054380
- (benzyl - phenyl - car banoyl ) - 3 énethyl-
1, 2,3,4-tetrahydro-carbazol -9-yl] -acetic acid; { 3 -
_(4-f| uor o- phenyl ) -nethyl-carbanoyl] -3 -nethyl -
acyl, 3 | 4-tetrahydro-c arbazol-9 -yl } -acetic acid;

[3%@3(&11}3&0 ol b 51208, hat@ﬂ'ﬁxﬁyﬁﬂi Eﬁbar%oﬁ@f}@]oﬁéh} %%1d

4-t et rahydro- caf bazol - -acetic "acid,
[3{ml(lslde%@bnﬁﬁbwhem&ryhacﬂ:yﬂ-qarhmmﬁ) 1,213 tettahykiro-cothabelr9-yl]-
|]-acetic acid; { 3 - [phenyl-(3
acetlﬂ?ézﬁyl “propyl )-carbanoyl] -1,2,

3 KAl eHrBaridy1Razndth = Vb, 3 4- e BEBIdr6-car®hbl-9-y1 acetlc acid;
[ %émgﬁ% Phydro 6?}LZI)‘OI e 1ﬁcarb%)nyl )-3-net hyl -1, Y] 4-te

{3t[(ﬁagiy@m0dﬂ@aylbmhy19:a{ha}noal~]ei methydil ,3,4-tetrahydro- carbazol 9- yl} -acetic

3-[ (3, 4-di chl or o- phenyl ) - net hyl - car banoyl ] - 3- net hyl -

, 3, 4-tetrahydro-carbazol -9-yl} - acetic acid; 15 [3

[3 {6 aﬂJd}'}iyd[mdib}thzdIB,@m@ﬂé B-carbo®l)i1y2,3,4-tetrahydro-carbazol-9-yl]-acetic
2,3, 4- tetrahydro carbazol -9-yl] -acetic acid;

amfis [ benzyl - (S) 1- phenyl - et hyl ) - car banoyl ] -1, 2, 3, 4- t et

I : ‘5 i
31 [(mﬂ{/ﬁw?gf tri ?JFLP% %T%}égt ﬁyﬁqltalhﬁeny a%%?%g”é?gﬁlc ?cf,l’ 2,
{3é{p14e11yda{3-ph§nyﬂ-q)rmi)|&xazbﬂm®-l}yl 283 ,4-tetrahydro-caxbiaglo]-R291} acetic acid;
[3- E%M)}%& 21%1%&43 Ejg‘,fgr 0 gl? 3r-}ggt yl- f,g r§p4o ye?r%ﬁy&o -car % (Elr acetlc acid;
{3: [(Wid%hherJiﬁEﬂ{)l'l) ﬁﬁﬁﬁ@-@%&&w?@h&h&dh%! ore]. taﬁlahy%lro cra;:)’bazol -9-yl}-

-tetrahydro car bazol = “acetic aci
acetmcm,;l -3 -(nmet hyl -o-tolyl -carbanoyl) -

[3 ](%léilsglgpr? Lnahyd )93_-C ag)sli-éo%ﬁ gfté(t}aihydr%cceatrlloa%of‘g-iyﬁ;-acetz 5 ac[,ig'
{31[b8nz?71 e(ss-@tﬂmhylddt@ylyaarbaa@yﬂ-‘i N3, h-tetaeﬂlgafoccaa@zdl 9-y1}-acetic acid;

L (di benzo[ b, e] azepi ne- 5- carbonyl ,2,3,4-tetrahydro
an carbazol 9-yl]-acetic acid;

{3Igﬁle h ltﬁ ﬁgﬂ&}']?ﬁgle@?e]ng}’) aﬁgmpo[%goi/hk 41tea‘a§y(ﬁ‘o cgltba%iydj{d} -acetic

acid( benzhydryl met hyl - car banoyl ) -
1,2,3,4-tetrahydro-carbazol -9-yl] -acetic acid; { 3
-methyl -3 - [phenyl -(3 -phenyl - propyl ) -carbanoyl ]

Paftioufeyly ok haVN doRpbRABAF Ml plodth hvedihlihuadd® 20!

[3-(m2th3]- phetwl-cabymioyﬂ)-(ﬁaniﬁlaﬂnhnﬂa}m 12,3 deetrahydeaecatbazol-9-yl]-acetic
%ﬁ (phenyl -t hi ophen- 3-yl net hyl - car banoyl )-1, 2, 3, 4-tetr
ydr o- car bazol -9-yl]-acetic acid; [3

3 Iﬁé?ﬁ}‘lzy éthARY- LCaP&&rQ@']!PVb 4-tetrahydro-carbazol-9-yl]-acetic acid;
[ 3, 4ttetrahy r o- car bazol -)g-yl] -}écetl c aci dY]V\D

[3 zz}(ogmyma@gzlmmmp 0.3 /3hte3@bydro-carbazol-9-yl]-acetic acid,;
[3-(dibenzo[b,flazepine-5-carbonyl)-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic acid;

act

[3-(ethyl-naphthalen-1-yl-carbamoyl)-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic acid;
[3-(benzhydryl-methyl-carbamoyl)-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic acid;
{3-methyl-3-[phenyl-(3-phenyl-propyl)-carbamoyl]-1,2,3,4-tetrahydro-carbazol-9-yl} -acetic
acid;

[3-(ethyl-phenyl-carbamoyl)-1,2,3 4-tetrahydro-carbazol-9-yl]-acetic acid,;
[3-(phenyl-thiophen-3-ylmethyl-carbamoyl)-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic acid;
[3-(benzyl-isopropyl-carbamoyl)-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic acid;
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9 {3-[4-(4-fluoro-phenyl)-pi perazi ne- |

-carbonyl]-1, 2, 3,4-tetrahydro-carbazol -9-yl} -acetic
w@e0d07(33s - (benzyl - phenet hyl - car banoyl ) - 3 - net PgI/1B2005/054380

1,2,3,4-tetrahydro-carbazol -9;yl] -acetic acid;

[3 (3 4- di hydr o- 2H qui nol i ne- - carbonyl)-1,2,3,4-tetra
{3%6%%3}1{%%5@7 bﬁ@ﬂé‘l“‘l@%\ Mﬁl 1,2,3,4§te£rilydro-carbazol-9-y1}-acetic
acill: 2, 3, 4-tetrahydro-carbazol -9-yl] -acetic acid,

{3-[(3-chloro-phenyl)-nethyl-carbanDyI]-1,2,3,4-tetrah
[3'}fbhwyblahd!’&ﬁ1&1 G&bgm?yl)rﬁetlﬂ:tby]ahiz,d 4-tefrghydrecimphzd-9-yl]-acetic acid;

38 BB S Galg: EERBARTI- 823 f-ormaledrprcarbagpd-ilsgeti acid
[3 (&}?eidfﬁkﬂ%én?p&iﬂuérﬁ@ﬂp@,MAi }etrah dro carbazol-9-yl]-acetic %c1d

3, 4-tetrahydro-carbazol - -acetic acid,

{3- [(%p]plym pheas)imethyleamamoyl]-1 2 3 4- tetrahydro carbazol-9- -yl}-acetic acid;

[3- ]‘?%lgﬁzéﬁpt}@#tﬁhy@r ﬁylc ar%%n% f?ﬁléﬂ teh‘?xﬁ}?&rb Safbibdlio- }ﬁ) abdtic acid;

[3 l2-%1@h(ﬁcyt-1ﬂfeh§ilbmamoy1§u’l b}al,tllltetﬁxhyﬂio catb£iol-0-yladdtic adid;
g’ t hyl phenill car bano %0
[3al lawhanxlmbaﬂw Jol, %;éﬂbfa%hy yapazaddayll-aceticiagid; [ 3

TP BTN eyttt gegtcaid
[3{(Bhdnbthypheny{-B3rbdmpyigiyA,3 é{tétydh)'dmaatdnbamyf)iyl]lacztlé; a@‘idi et

[3- (%%L% g]g g% grlneglp%e%},l% -ﬁciet}alélglﬂli%?éa(g azo{ S’ yl]-acetic acid,;

{3J[bgnz?1 ﬁRﬁﬁtﬁlﬁﬁyﬁ&Hﬁﬁ-@Eﬂﬁﬁl@&l’]ﬂ Y3 h- té@aﬁﬁlﬁi‘&cﬁﬁéﬂl 9335} -acetic acid;

i fl'uor onet di hydr'o- 2H qui nol i ne-
[3 {mathwbplwn)yl marbalﬁpﬂmentraﬂym 4- tcmahydmacarbazow]ylhwlp acid;

133 FandigrSmitigt- 4 SN ol B e Bpn - 2 R S carbazol-o-

ylP&detl¢ acid;
{3[(4f|uoro pheny mathgll car bano 2,3,4-tetrah

[3-;(@&511]@)51{@-3%@190];1&}1 g@'bpmd -3unethyl- 132),%{43tetrahydro carbazol-9-yl]-acetic
ac (4- met hoxy- bi phenyl -3 -yl car banoyl ) -
]f 2,3, 4-tetrahydro-carbazol -9-yl] -acetic acid,

{3[[64 fluor@rshedyD-nisehylydartahoy]- 12,3 [dbriralyldre-carbazol- 9 yl}-acetic acid;
3, 4- tetrah?‘/rgro car bazol - 98%/_8]&‘ acetic acid

[3-[()7-%111%&21@@@/ OPgArbaseyhly 1,23 ABydre-carbazol-9- yl] acetic acid;
5 I

PR T PR Ml SRR GO i i

[7-thbr& 3 4ntettyl-phgmil-cabamozb) dl,2,9,4ytkfrahydoe tarbazat-Oel1 ]-acetic acid;

16 bl Ptk phE Ry - LE A et ool b1 Facedc atia
{3{[%&}{}4'( %krﬁ&iﬁ 20913&11&1) <ABhRY 1! -qal Dareydtydlo-darBabl OSI T @betic acid;

dr o-"car bazol aceti c acl

{3{[(4:@11191:0[ Phbncvmmt ylpmebamylhbﬂﬁﬁ tetrahyslawptbpzal: PyB -atetieacid;

{(}t\’)r(?i]% Carhﬁﬂélgwe%b}é (%%)acet 1]Cl f‘ 5 |4dtétra1{y%1‘o carbazol-9-yl}-acetic acid,;

[3-hs8 r%gﬂl Ap&hyla&hy%ﬂoﬂpl Q@;@ketﬁhydrb caﬁﬁ@éll-@?rﬂ@cémc acid;
di chl or o- phenyl ) - net hyl - car bano 1,2,.3,4-te
Gillh e ahBE by Chbamer b fetrapgho-tarbizol-.y1)-acetc acid

3G atbafiPE I sty dig-cotzol g yiTacetic acid: o
[6{c§amy3um®e£&y}-plamighydtrbmheyiy-ll|,2{;314-hafﬁhyﬂl)o-carbazol -9-yl]-acetic acid,;

1. 2,3 etra r azo acetic
{3{[@@1%@11 qltensyll -ethyl) ﬁ\?ameyﬂ;ﬁ me%xkﬁéé@%rrqﬁaﬁygr@rqaghaqu 9-y1}-

ac&ichachs;t et rahydro-car bazol 9-yl} -

[3-(2-benzyl-phenylcarbamoyl)-3-methyl-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic acid;
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acetic acid; [3 -(2-benzyl-phenyl carbanoyl)-3 -nethyl -

1,2, 3,4-tetrahydro-carbazol -9-yl] -acetic acid; WO
wQe@6hEe325 PCT/ |1 B2005/ 054380 10 [ 6-i sopr opyPEBIB2005/054380

- (et hyl - phenyl - car banoyl ) - 0

1, 2,3, 4-tetrahydro-carbazol - d‘yl] -acetic acid;

[6‘150?1'9?3'2’% (EFF]H&;}T’EF@X c‘?ﬁﬁ’gg’gg ]9?§19|Tatggé@)é1%‘? -garhpzol-9-yll-geetic acid;
[6- ng aﬂ)ﬁ@(ﬂétﬂ%%}ﬁngt&%ﬁw 1,6B,4- fe'!raﬁfd}ﬁlcgﬁ)a%ol 9-yl]-acetic acid;

4-t et rahydro-carbazol -9-yl] = "acetic
[3-&1:1 @2 dBlypﬁ) 6({fcbbdnyb[-bp‘ﬂwngnh-)’il-cadmnyljr&;g/ B A-tetrahydro-carbazol-9-yl]-
],[ 4- tetrahydro carbazol -9-yl] -acetic acid;
ac‘f%ac%’do - (et hyl - phenyl - car banoyl ) -
[3-’(m3th§1 ﬂhéﬂéﬂfy@aé’l@ﬁﬁm}l@-ﬂbﬁg ﬂltetgdh%}o cab£ol-9-yIFhdtic atid;

henyl car ba

6o e Shoat adarbabl 2 A e cabazetSayl-acetic acic
(34 SRS A AR o3t fehb UBHEE -9 2R sy

(Hd&@z;t}l%&bmay:h{) tl,&]%trﬁh;;dro-@ﬁibmjll)-a&tmmjl 1,2, 3, 4-
rahydr o-car bazo
3 (S ohiralsmophebamass S Tiovek baAddg Ry carbazal &rylicetic
dr o- car bazol -9-yl }-aceti c acid;
3-[ benzyl - (2- cyano- et hyl ) -car barmyl 1-1,2,3,4-tetrahyd
{3¢[B-Caotoapehyl)-mdthyl- mﬂ:tamogll]at;iz d,4-tetrahydro-carbazol-9- yl}-acetlc acid,;

oAt byl AR 1 S

(3: pﬁ&sjwdrbarﬁoﬁ 12 $at teﬁﬂ@hyaea&bmbqaphce%emh -acetic

di phenethyl car banoy
[3< 31sapmpylﬂdtwﬂl=@rm¢3d)f&4m@h)ﬂ+l),2 &,ddetrdlyaim qubgzpl -9-yl]-acetic acid;

CeRBARY Ehbpiy Lo ERRE R whipiro Eybpitic geid. |5

[3 (Béxzﬁydryr ﬁleéirynealbaaﬁyylpJ3qay&191ar Q@rmtéltﬂahydro carbazol 9- I’li-aceﬁc acid;

-t et rahydr o- car bazol - -acetic acid;

[3 (@-@b]pw -2 apeshery-phenleatbpmoyl)- 1 2 g 4-tetrahydro-carbazol- 9-y1 acetic acid;

B %B@Yﬁ?lﬁeﬁf%rﬁ??‘???&%?%?m"f’%%&lx&‘)“ﬁlbﬂﬁﬁ&é "k?gﬁé %1? 1,2,3
{3:[éthiyb{4-atfudranahsbaglny D-catHamogtiet, 0.8, 4-RRalaairecatbdzol-9-y1} -acetic

-(met hyl - phenyl - car banoyl )
g, 2, 3,4-tetrahydro car bazol 9-yl] -acetic acid; and

[31{1%5&%?@5%1&/1 1 ah%/]ﬂ)ﬂ%l Ahefylis bazol-9-yl]- acetlc(j3 acid; and

carBazol -9-yl | -acefi’c acl

[6-rodef-24(mettly hphamly l-catroooyldid, 203 4it¢temhydeseanbazoh9-grh-acetic acid.
i nclude: 25 [6-nethoxy-3 - (nethyl-phenyl -carbanoyl ) -
1,2,3,4-tetrahydro-carbazol -9-yl] -acetic acid;

Préfefrad RoveY @&h dg 0Bt p?ésteﬁ‘{ ﬁl%lﬁﬁlyh%@lﬁhé? arbazol e- 3-carb

oxylic acid Ehen et hy ester;

[6%@}0@ ¥ (metbhl Iahcmy mhgmqyl)réx2w+tmhmm;tmaqu 2 yH-atetieacid;

oL RS St LR %ﬁa@sé Chabanylis peid (51 Phepethy!

esteytl - 1, 2, 3, 4-tetrahydro- car bazol -
{(S)-3-[(4-chloro-phenyl)-methyl-carbamoyl]-1,2,3,4-tetrahydro-carbazol-9-yl} -acetic acid,;
[3-(6,11-dihydro-dibenzo[b,e]azepine-5-carbonyl)-3-methyl-1,2,3,4-tetrahydro-carbazol-9-
yl]-acetic acid,;
[8-chloro-3-(methyl-phenyl-carbamoyl)-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic acid,;
9-carboxymethyl-2,3.4,9-tetrahydro-1 H-carbazole-3-carboxylic acid benzyl ester;
[3-(3,4-dihydro-1H-isoquinoline-2-carbonyl)-1,2,3 4-tetrahydro-carbazol-9-yl]-acetic acid;
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30 yl] -acetic acid; [ 8-chloro-3
- (et hyl - phenyl - car banoyl ) -

WQa2®6/87082% et r ahydr o- car bazol -9-yl] -acetic aciRgT/1B2005/054380
9- car boxynet hyl - 2, 3, 4, 9- tetraﬂydro 1H car bazol e-3-carb
oxylic acid benzyl ester

G o L Do 2 2 n B S -

yuaggﬁé5a905/054380 11
3-(6, 7- di met hoxy- 3, 4- di hydr o-1 Hi soqui nol i ne- 2- car bon

{3yl(yenz0[2,33dioxelet-y bomefhiylp carhambaylbil ;293 4 pétahadrer ¢arbazol-Byl}-geetic

é‘]‘ (g nzo|
T’ i oxol - 5-yl met hyl ) - carbanoyl ] -1, 2, 3, 4-tetrahydro-c
[3-@{6}&2:@&@%(%19;)}}%}/1 -cabhoyd)-3 edthly1- 132@ 45te{r§1ydro carbazol-9-yl]-acetic acid.

(cycl ohexyl - phenyl - carbanoyl) - met hyl -
1,2, 3,4-tetrahydro-carbazol - 9- yI] -acetic acid. Most

M B35 S RY S SHBOUPES pRlser15veRiER Abnek efitel O

{3{[&&2‘96((&)41 ey -dthpiheatbamey 1)36- ﬂucﬁarmmytb&al@dfd tebarol-9-yl} -
3,4-tetrahydro-carbazol -9-yl} - acetic acid; 10 [3
acmﬁﬁ@ﬁ%hydryl met hyl - car banoyl ) - 6- f | uor o-

5P DB oy 1 Bl ol o i
{32[13&;@1 ((eSD-rlqﬂyedyleethyib-babaﬂnoﬁl}-ﬁkﬂuorodgﬂei |4€tetmhyd1;o -§a8bazol-9-yl}-

% - phenet hyl - car banoyl )-6-fluoro- 1,2,3
acet rahydro car bazol -9-yl] -acetic acid;

[3-[(B)En(z§ dﬁieﬂbﬁyﬂﬁé}bﬁrﬁgﬂ 8- fluofdt 993]¥Jt3ﬁa‘ﬁyfiﬂou&%&z$l -Gy fteti€acid;

trah ydr o-car bazol -acetic acid

[3-(2.B shirydro-ingioyhe- bﬂ?tbouﬁ]i)'lﬁaﬂﬂwb I1,%3 ﬂ+telmhordro carbazol-9-yl]-acetic acid;
n | .
3 e SR PR BT RRR T dorbler B G0 s d Siylivesiccic

[3/(BREMe ﬂch’ﬂbbnﬁ?@tﬂdbr@&lﬂ} 4-tetrah dro carbazol 9-yl]-acetic acid;
(3- phenyl car banoyl - yl - 4-t etrahydro- car bazo

(31phgn>51¢ayr aa@@th%prapyldl 2{334 tecrn@tdﬁwcarbmigﬂ-ylé—a@wrm;d) 3
[3- é@)ﬁ%@/}/b?eé% ?%rg?lgio%ﬁt3rﬁg¥)ﬂylﬁ2 g,%{et%ﬁ‘ Tydro-c lebllzq"l @Cﬁj h&etic acid;
[6-11u3r0:334mb’&iyl-phmﬂtll-0a1¢>ambﬁlz-dl,2 94yét}ahydﬂﬁéarbaml>9@',l] aoedc acid; and

20 L
{61107 frof 4 Slyome-phenylcpiperapinert yaa sy Hels 23 iArigtrphyddse-syyhgaol-9-y1} -
ac%;ic]ac?d 3, 4-tetrahydro-carbazol -9-yl}- acetic acid.
articularly preferred novel conpounds of the present
invention include: [3 -(4-fluoro- phenylcarbannyl) 3

Pa_gg{ gﬁ%&gefjéhgd gbéel tcgrtn{)oul}/dd o? tlfeaprrgsaelzl{) Jnvent}/ 1nclu8et e
[3 k@-ﬁbf@ﬁ&h?tcbﬁoa{rﬂ)yf)mﬁfo@ rhenyd- )e’trﬁhﬁﬁrb%ﬁﬂ&%dlb—?%&@&i&’dad
et rahydro- car%azo1 yl }- acetic aci
{6 ﬂummril‘{ylc(ﬂyﬂuormp ylepiptrariog1)cagbanyllel,23,4-tetrahydro- carbazol 9-yl}-

ac]’t 3,.4-tetrahydro-carbazol -9-yl] -acetic acid; (3-
USAEI | - [ 2- (2, 6- di chl or o- phenyl ) - et hyl | - car banoy! }

[3-<(Benhydré-in@thy 2 barB Ao FIj6RAIR6 12, ¥ 4 tetrahydro-carbazol-9-yl]-acetic acid;
(3-{benzyl-[2-(2,6-dichloro-phenyl)-ethyl]-carbamoyl}-1,2,3,4-tetrahydro-carbazol-9-yl)-
acetic acid;

{3-[benzyl-((S)-1-phenyl-ethyl)-carbamoyl]-6-fluoro-1,2,3 4-tetrahydro-carbazol-9-yl1} -
acetic acid;
[3-(3-fluoro-phenylcarbamoyl)-3-methyl-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic acid;
[3-(3,5-difluoro-benzylcarbamoyl)-3-methyl-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic acid;
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acetic acid; 30

{3-[ benzyl - ((S)-1-phenyl -et hyl)-carbanoyl ]-6-fluoro-1,
WQ2®64743e3 r ahydr o- car bazol -9-yl }- acetic aci d; P¢BIB2(®/054380

-fl uor o- phenyl car banoyl ) - 3 -gsthyl-

1, 2,3, 4- tetrahydro carbazol -9-yl] -acetic acid; [3

EELE AR T SR VTR A R —
[3 -%@ Qﬁbﬁ)zﬂ?e%@cmfﬂoggol%é Q5té§%dré-3ar[3§zo'l-(93yl] acetic acid;

-t 1 uor o- phényl car opyl -
[3 12 2 dihyﬂmﬂtdmyaadvouﬁh)ﬁae_tbyl 192 Ji4ttetrahyelro-carbaiad9-yl]-8cetic acid;

135313 i BAS cs b L 5 bydrpsarbarol-l-aoeti acid
[3{e§ry¢3 (@-=feliohy. -ghéhylldh%&n%yl)' par:sbpfwahdycﬁo%fbmzom %L]%cé’tld Rid;

rahydr o- car bazol -9-yl]-aceti c aci et h}/
[3+(24c ]@rq;bgﬂg}p;mgmoygrﬁ;me)hyl 1,2,3,4- tetrahydro carbazol-9-yl]- acetlc acid;

[3- J(bc%inzi -f)ll?tng%&ﬁp bart %ﬁgﬁgﬁéﬁ -1 %bﬂl-]te a?fy‘?&llo-c%r@a%of%-yﬁ-a{c%tlc acid;

[3-lethyd, H(2-ebthghydandbanbazabarton)-1 ,2;34-aittaby @6l ddibazdld-yl]-acetic
-(2-chl or o- benzyl car banoyl ) -3 - net hyI -
acifl; 2 3, 4-tetrahydro- carbazol - 9-yl ] acet| c acid; [3

- b
G PRI e PRAREh NI T.2 3T RTII ko BupeHliRy) aceticarid;
{3- [bmtzlyj/-[(JQ-l-plﬁnybethyll)-&anibhmny]]-ﬂaﬁum‘wl(ﬂﬁ Iéetmmghy)lfo damazzl-s-yn-

(Lrahydro carbazol -9-yl] -acetic acid; 10
ac??:caé’f 3- phenyl car banoyl - 1, 2, 3, 4-t et r ahydr o- car bazol

[3-e yYBl(hié@t%ll ﬁelﬂqlcgrbamoyl) 1 2 3,4-tetrahydro-carbazol- 9-y1? -acetic acid;
{3-[ ben (p - phenyl’-'ét’hyl ) - car banoyl | - uoro-1,

[3-%2-Blugra- plmnalwd:amowb)r%myl— B2)314-tetrahydroicarbagoled)-y{| Acetic acid;

BE S oD i B 5L s dabydrgpsarbagal-dpyT-qcsic acid

{3 rﬁ&hﬁm{(&lepmhﬁsn/ h c}ambﬁsggyda}ba&qut RBP4~ tetrahydro-carbazol-9- yl} acetic
2 3, 4-tetrahydro-car bazol '] -acetic acid; 15 [3
id¢ 2- f | uor o- phenyl car banmoyl ) - 3 - net hyl -

{3@% AR RBRART T ol o TRl aﬁn%'y?ﬁbaiolz‘? Y raceti

acﬁ tetrahydro carbazol -9-yl} -acetic acid; { 3

ben ]é (2 c ano- et hyl carbarmél] -3 - et h_él-l, 2, .
[3-§b¢412t/ bytsth %d}%a%%ylgh&ﬁ 4rtetraiydro-garbazal3-ylpacqtig acid;
344 %@%}%@M SRR 2 R ey drorcarbaol- 0 yragetc acid:
[3-(4-41ubta:|}ﬂlanyh:hﬂ1a;tiogbrbﬁ,ﬁﬂyﬂebra}&dmrearbgitol -9-yl]- acetlc ac1d

[3-?(%,%{(?@{1@1}[0?}5 : %Qﬁ%ﬁo_ Cﬁ&?%gz}%mi/lgl_ 5'3]4 tefr ﬁydro car 1 9 ;1? acetic acid;

{3?[?%112?1 {4- Hﬁ&fo%gj'fl? C%Hﬂ@% 91;83 Mh@h‘&l@f@ﬁii&b%! 9.y1] Beetic acid;

di chl or o- benzyl car
[3-(benzgl- ﬂOPrepylmayhmmydhﬂﬂam 1 9;3y4 }etl‘ahyickmcgr‘tamle{)-yl]-acetlc acid;

3 3%—{15{?1}?)2%%3@%}9 Bélijﬁlgc%rbg%)g)sl 9-3}%%?—?%%{1 ]ig'etllafh%dr% élarlgaezgf 6 yl]-acetic

acrd(benzyl i sopropyl -car barmyl) 6- fI uor o-

2,3, 4-tetrahydro-carbazol - d>r/ -acetic acid,
[3- (2 fluoro-phenylcarbamoyl)-1,2,3,4-tetrahy “carbazol-9- yl]-acetic acid;

[3-(benzyl-ethyl-carbamoyl)-3-methyl-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic acid;
(3-methyl-3-phenylcarbamoyl-1,2,3,4-tetrahydro-carbazol-9-yl)-acetic acid;
[3-ethyl-3-(2-fluoro-phenylcarbamoyl)-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic acid;
[3-(4-chloro-benzylcarbamoyl)-3-methyl-1,2,3 4-tetrahydro-carbazol-9-yl]-acetic acid; and
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[3 -(2-difluoromethoxy-benzyl car banoyl )-3 -nethyl -
1,1,2,3 ,4-tetrahydro-carbazol -9-yl] -acetic acid; [3
WO ¢@efr030F 0- phenyl car banoyl ) - PCT/IB2005/054380

1,2,3,4-tetrahydro-carbazol -9-yl] -acetic acid; [3
-(benzyl-ethyl car barmoyl ) - 3- néthy|

CrgsR L ra“éq‘iwﬂiar slprinnd o) E{bienien e
acle 9-y!) -acetic acid, -et hyl -

-(2-f1luoro- phenylcarbannyl)
1234tetrahydro car bazol - 9y|] -acetic acid; [3

hi b
Prif%re ol EoPBaws o R HaPR Yo % ¢ aci d; and vo
14 vl1-
lQa @ﬁg&g}g(ﬁ%uor Ogﬁenﬁ%@eﬁﬁafzgrgrca;%ol -9-yl]-acetic acid;

{3 (Demyb{dChloto 2 parabeiy syl )3 Addeehy b barbazol-9-y1) -aceti
d;eferred novel conpounds of the present invention
a%%cl ude: 5 [3 -methyl -3 -(4-pentyl -benzyl car banoyl ) -
[3 laz%a&aé}-bﬁbbﬂﬁyerfﬁmm Qﬁ%@-ltetﬂthyﬂﬂo caﬂﬁtﬁbl qucaoenc {1c13
benzyl - (4-chl oro-2-fl uoro-henzyl)

[3é2 Aupt-benryeathamey b= wethyl-J 2, 3},4-1%@131/«11@ cagmz -9- y1] acetic acid;
BIr@’a%@%fk}gg%tB?gH%l -23 drﬁ t[mgluﬂﬁ,@,éte?mﬁ’y(ﬂo tcﬁltb'é%iwj&ﬁ’ -ab&lic acid;

(3-{ben7yl-(2> (4 elidorvephengl)ethydlrt arb@noyipil i3, 4-tetrahydro-carbazol-9-yl)-acetic
, 2,3,4-tetrahydro-carbazol -9-yl] -acetic acid; 10 [3
acld 3 4-di chl or o- benzyl car banoyl ) -3 -net hyl -

[3%2 4. d@ﬂﬂﬁrb%ﬁ Vb RnEAY- @f}ﬁéﬂl}sﬁl’ A B]4 teﬁ&l?}ld!r&-cﬁ%hﬂ)l 9-f1Racetic acid;

benzy chl or 0- phenyl) - ét’hyl | - car banoyl }
[3{bq@hmbc%bmawmfpr@laﬂﬁa&bﬂ-tgxa}iy)irmwbaml -9ad]-agetif acid;
f uor o- b carbanny
(e xrg 5 o RR BRI RPRY oy L O stlypdrocarbazol. -1} -
acet(domwhydryl carbamoyl) 3 propyl
4-t et rahydr o- car bazol -acetic acid; 15

[thbmrﬁr.(?é -dhydro(indale) maﬂnogmariyil $ 4&%@1%129 ﬁ@bmé-&r)dbngﬂtic acid;

3%(%,% (ﬁ‘fhgorré 'b%ﬁ%}{l@%ﬁﬁ%‘lﬁ? a@&ﬁﬁl [ ? c ro-c grbgf%l Q. yl]-acetic acid,;
{34 benzy]1-B-flabrostiendyip-cabainazil1; 93 mtéira}@dﬁd tatbamol-d;yl} -héetic acid,;
| uor o- benzyl car banoyl

- hvl -
[3 ibezuhymlr@@rhah%rbaneﬂaﬁ@&rod@ﬁ ]%-teta%@y%cagbml-9-yll-aceﬁc acid;
[3%@%&1&&%@@1&? Iﬂetg@gtzm ﬁﬁ@%ﬂg@%%aﬂoléuﬁ]-ﬂé&ﬁ%ﬂ?

{3-[breny (B3 tifiuororatthyFbenay Baartbampy B- 162 B drtetrahydro-carbazol-9-yl} -acetic
. 2,3, 4-tetrahydro-carbazol -9-yl] -acetic acid; [3
aCl% henzhydryl - car banmoyl ) - 3 - net hyl -

[3%&z§y(ﬁ'yf-€ér5ﬁﬁd}q? -9- e‘f’lﬁ‘lh 9'4 t@tréﬂy}h'o @&65209-9%@1 Qoetlé a@ld

trifluoromef - benzyl) - car bano
[3 34-4?111091 bmyktarbamybs?:zmleﬂlgl y;z %,44&3@&;;@1‘@ cadzarzgll@-plﬁ acetlc acid;

BT S O  2 g s

acid;

[3-(benzyl-isopropyl-carbamoyl)-3-methyl-1,2,3 4-tetrahydro-carbazol-9-yl]-acetic acid,;
{3-[benzyl-(3,5-difluoro-benzyl)-carbamoyl]-1,2,3,4-tetrahydro-carbazol-9-yl} -acetic acid,;
(3-{benzyl-[2-(2-fluoro-phenyl)-ethyl]-carbamoyl}-1,2,3,4-tetrahydro-carbazol-9-yl)-acetic
acid;

{3-[benzyl-(2-trifluoromethyl-benzyl)-carbamoyl]-1,2,3,4-tetrahydro-carbazol-9-yl} -acetic

acid;
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25 [3 -(4-fluoro-benzyl carbanoyl)-3 -nethyl -
1,2, 3,4-tetrahydro-carbazol -9-yl] -acetic acid; (3-
W@ beapyi32g 2- (3-f | uor o- phenyl ) - et hyl ] - car banoy| RCT/IB2005/054380
-1,2,3,4-tetrahydro-carbazo|Ha-yl)-acetic acid; [3
(benzyl-isopropyl-carbanDyI) 3 -nethyl -

et rahydr.o- car baz
B#@w&ﬁ% @Por@%lzﬂ?ﬁrﬁmy Bz '?flyl é&%‘g &9 -corbgzol-9-yl} -acetic
acldt &y dr o- car bazol -9-yl } -acetic acid;
(3-{benzyl -[ 2- (2-fI uor o- phenyl )-ethyl]-carbarmyl }-1, 2,
[34 31H,3ﬂebmhthpqymdjmz@l-c@bquyj)-hu@thyd-l 2a3;1411¢tra{hydro-carbazol -9-yl]-
benz | -(2-trifluoronethyl-benzyl)-carbanmoyl] -1, 2,
ac 1°4‘1‘cl1 trahydro-carbazol -9-yl } -acetic acid; WO
2006/ 070325 PCT/ 1 B2005/054380 14 { 3 -
benzyl - é\4 fl uoro-benzyl)-carbanoyl] -3 -nethyl-
Othergpre Rl somppwnss of ﬂglgrese}lt ingentiangnclads: d; and [ 3

(3: [i,&?)ﬁh ?ﬁ:‘d@%g b%xngr e)tl 95' e%ﬁaﬁg&rgoc?)ﬂa%ol% -yl zacetic acid;

{3é[bexdzy1 £3- ﬁhb@ﬂ?@gﬁbeaﬂoeﬂmm%hemnpQ;ﬂ\dﬁeh@hy&b&:aﬂfa@@lemyl} -acetic
i nvention include:
acid3. [ penzyl - (2, 5-di f | uor o- benzyl ) - carbanoyl ] -1, 2, 3, 4-t e

(BLhARYERIART 3?5)%49 te;ﬁgg&biﬁﬁﬁléﬁnﬁ%lgéafbaﬁnogl]il b BeE¥hRydfo-

catbadelt®y I} edoptie acid;ar bazol - 9- vyl -acetic acid; 10
CABRL b Sl SR o,
acéd 4etid;

{3-[bénzyl - (3, 5-di fl uor o- benzyl ) - car banoyl | - 3- net hyl -
[3-(Bsm3yUmethyt-adrhamoylp-driethyl 1,2,3yA-letrahyidreicatbaza) iyl ] agetic acid;

G R ABY DAL S G Uity L 234 ptrlpuinp garbarol o
yl)'ac’e’ﬁ@aédl - [2 (4- chl or o- phenyl) - et hyl ] - car bamoyl } -3

-met h Y 2, 3,4- tetrahYdro car bazol - 1y )-acetic
(3dbengry {23(4 ﬂuoro-phenyl) ethyl]-carbamoyl} - 3-methy1 2,3,4-tetrahydro-carbazol-9-

{ [2-(4-fluoro-phenyl)-ethyl]-carbanoyl }
yl) %%Hé%%% -1, 2, 3, 4-tetrahydro-carbazol -9- yl)-acetic

[8-ahloto- 3{(8 ZGdibhml@l-BthyIcarbamﬂﬂyDhlem3J4-teﬁ'ﬁWd£@bab—aBﬂﬂ-l9}yl] acetlc acid;
1.2,3. 4 tetrahydro carbazol -9-y|] -acetic acid;

20
Bﬁ@ﬂ%@nﬁryﬁw@nﬂw l?qnaxwﬁ@aﬂwllﬁewgm 1 2etrigtishy gro: dabazol-9-
yl¥- g&gl@)él:ld} , 3,4-tetrahydro-carbazol -9- yl}-acetic
acCl d,

[3 -(4-be1’12hydry1-piperazine-1 -carbonyl)-8-chloro-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic
acid;
{3-[benzyl-(4-chloro-2-fluoro-benzyl)-carbamoyl]-3-methyl-1,2,3,4-tetrahydro-carbazol-9-
yl}-acetic acid;
[3-(benzhydryl-carbamoyl)-8-chloro-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic acid;
[3-(2,3-dihydro-indole-1-carbonyl)-3-propyl-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic acid;
(3-{benzyl-[2-(3-fluoro-phenyl)-ethyl]-carbamoyl}-3-methyl-1,2,3,4-tetrahydro-carbazol-9-
yl)-acetic acid,;
(3-{benzyl-[2-(2,6-dichloro-phenyl)-ethyl]-carbamoyl}-3-methyl-1,2,3,4-tetrahydro-
carbazol-9-yl)-acetic acid;
{3-[benzyl-(2-trifluoromethyl-benzyl)-carbamoyl]-3-methyl-1,2,3 4-tetrahydro-carbazol-9-
yl}-acetic acid;
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[ 3- (4- benzhydryl - pi perazi ne-1-carbonyl)-8-chloro-1, 2,3

, 4-tetrahydro-carbazol -9-yl]-acetic acid; { 3 -
W(@Mﬁ@%szfm chl oro- 2-f 1 uor o- benzyl ) - car banoy!| ] PEBIB2005/054380

- met hyI 1, 2, 3,4-tetrahydro- sar bazol -9- 25 yl}-acetic

aci d; (benzhydryl carbanDyI) 8- chl or o-

(3! 32 e PP G o A1 3 5 iy dho-carhaol-y1)-

acbtAqdydlr o- car bazol - 9-yl ] -acetic acid; (3-
{benzyl - [ 2- (3-fl uor o- phenyl ) - et hyl | - car baroyl }
[8~cBlone:B Hjridan-22y13:arbametyh)ah9.drdetetralnisio-chrbgzolyf-y1]-acssiciasid;

OBty T o e go B-3r A TRy - L3P dlpiginydro-carbazol o
y1)—§ceﬂ@ham -1, 2,3, 4-tetrahydro- carbazol -9-yl)-acetic

[6{fb1@rpz§1((R)2L-phqnwl elbyisambampyl)ble 3t tptretyidpaaahagol-Sgy1]-acetic acid;

6B LR SRRl ot oS i i

[3 -{(Bet{zblewbm(eﬂmyﬁcﬁbﬁrhuylb-e-rhaﬁilﬂ )l-i’,gzlafeh'ahlydtb-]caﬁ)aﬁﬁtgﬂﬂl]-a&etlc acid;
et rahydr o- car bazol -9 id;
[3-{(%3@:{:}39@ l@nlepﬁbgﬁOﬁ)?rm@hy]bﬁ%ﬁﬁ setrahydro carbazel-9- yl]-acetic acid;
, 2,3,4-tetrahydro-carbazol -9-yl] -acetic acid; (3-
benzyl -[ 2-(2-fl uoro-phenyl)-ethyl]-carbanoyl }
[7-ntigR(rhethyl phenyil-dachanady b T ,8;3¢htdrabydro @arbazgll Y-y aetticcacid.
aci d;
[6-fluoro-3-((R) -1-phenyl -ethyl carbanoyl)-1,2,3,4-tetr
UREN AP GaY ?@%ﬁlo’t}%r% s]: B géﬁ&alqgﬂnﬁ »and names used hereinbefore and
[6-fluoro-3-((R)-1-phenyl-ethyl carbanoyl)-1,2,3, 4-tetr
herglinadicoprséarbbly (havegwgthl]n th@ eanitext of thds disdosure the following meanings:
- (benzyl - cyanonet hyl - car banoyl ) - 3 - net hyl -
1,2, 3,4-tetrahydro-carbazol -9-yl] -acetic acid; [3

The (temﬁ"aneylvzhﬁ W@ hBRAZ ¥l0hd 0P 8 dombindihékers to a saturated aliphatic
1,2,3,4 tetrag)édro car bazol - 9- [] -acetic acid:

10
grempdngindingarsjal tor(brenﬂwhpfﬁ@ﬁw op ghain geRthiping 1-7, preferably 1-4
4-t et b
cofgfaly 16 ERH I AR b PR Gt e one o
ma8 dutrsamatsueewﬁ 1ﬁt&1pend8nﬂ§r o¢lectad ﬁ'onhﬂk@iyna]llt(ﬁy, alkoxycarbonyl,
preferablﬁ have within the context of this disclosure

alkylcaryonyl. sitivigrornaiaxygalkylendjoxy allydsubiimydy alipylsulfonyl, ¢ligylthio,

t
Al afbind afffoctiboh{d, B3, LATRUAR 4 PRIIGHTEIER, loxycarbonyl,
aryﬁsdﬁnyleafytsytfomdaarpbhiopmmxw oydnaj fmlrmgl hal?)gerp Mal‘oa]kaby,y
1-4 I b atons, | . The k r
hefeiey o Sy P aaloh Gid AP rarde b ADY carbompm-o hbaky!
mﬁé&?sff'nbf'&fﬁlﬁlﬂyqﬁ&ll&atb@ @ﬁféﬁ‘v@i@@ "fﬁé ¥rBChRG P g e et relates to an

koxy, al koxycarb onyl
unsubstltuted alkyl group. Representative examples of alkyl include, but are not limited to,

methyl, ethyl, n-propyl, iso-propyl, n-butyl, tert-butyl, iso-butyl (or 2-methylpropyl),
cyclopropylmethyl, n-pentyl, iso-pentyl, iso-amyl, n-amyl, n-hexyl, n-heptyl, and n-octyl.

The term "alkenyl" as used herein, alone or in any combination, refers to a straight or
branched hydrocarbon chain containing 2-7, preferably 2-4 carbon atoms with at least one
carbon-carbon double bond (R,R,C=CR Ry). R,-Ry refer to substituents, each individually
and independently selected from hydrogen, alkyl, alkoxy, and alkoxyalkyl, preferably

hydrogen and alkyl. Representative examples of alkenyl include, but are not limited to,



10

15

20

25

30

20 al kyl carbonyl, al kyl carbonyl oxy, al kyl endi oxy,

al kyl sul fi nyl, al kyl sul fonyl, al kylthio, alkynyl,
wW@pi0a0703231 nocar bonyl , aryl, arylal kenyl, aryl BCkKIB20065/054380

aryl oxy, aryl oxycarbonyl, ar IsquinyI aryl sul f onyl ,

aryl thi o, carboxy, cyano, for halogen haloalkoxy,

etl{‘]sgg']grﬂ)%% }%ﬂ&{)g Ig%/tg{ﬂo -%rqmgylg?%\ﬁeny ?@%%;fflmﬂggggene? especially

2-6Pddyti t1y indicated otherwise, the term"alkyl”
preferably relates to an 25 unsubstituted al kyl group.
Represent ative exanpl es of alkyl include, but are not
i,mte net hyl ,..eth n- pr.opyl, 1S0-pro
ns 1 BB fred IR o S8 s ot aRET Bpreyo en
O@(‘ZHL)QDI g@uﬁ Wﬁéﬂé’ih ,n i8 pRE&HAMIY . 1 dr320 af®Whifein the OxPgdhlatoms are
, nh-heptyl, and n-octyl. The term

anyl
app@ldlzé tytwo %@haqﬁgwrm atorns Oﬁths perest motecalay meisiinseferably, the two
Q

ad a‘ééﬁglﬁwﬁﬁg%ﬁgﬁ p&l}b%l ine> Reff Jhg%ﬁ%oe%éﬁg ﬁg@% %ﬁ?ﬁﬁﬁa@w include,
but @bt hivgted ﬁﬁhﬁﬂ[ﬁ@ﬁﬁ&@mnd@u{ylﬁldﬁlﬁ@d (RaRbC=CRcRd) . Ra

Rd refer to substituents, each individually and

i ndependently sel ected from hydrogen, al kyl, al koxy,
T qgnf"'ldf M fsed REE 1{0‘35199‘% dri 2 P Qﬁj r@i*e fsytjo a straight or

epr esert t|ve exanpl és o Pne ude but are

branched hydroebdrochaiM@adiiGing ZOB%bcﬁGEmemmEa‘t 054381 cafbdon-carbon

mete‘ééac{ 'Q?w@- a&&e@%e&ﬁgﬁh%ﬁ@e Sityepts, lzacpbrlaglgt oY ne

1n(ie %%ﬁenﬁ#r F%lh&@&j Sﬁgylh g(%}_)& a,l@)&n &n odd{t)lkb)\[/% g%’i pr{eferably

hydrdgsn pndaﬁ]ky]aﬂlepreﬂeMtlvE exam;ﬂewbﬁalkymylhﬂnﬂudm bateare adtdimited to,
ar appended 0 tmo cent rbon, at of the
acfsfeanh TIRGPRGN 2rDHBI - DY BYles-2HDYVE ABS SRS acent

carbon atons of a phenyl ring. Representative exanpl es
of al kyl endi oxy include, but are not limted to,
Thedery Tadrodlyd ay used et yll @redir o gny qsﬁnbﬁha;imemfwr‘s & «yaligy!'group with

7 BRI b saiion® ApRrRRY KR Pertal ROREHEETRIyFough an

oxggoh Bralge OReptb N Tative Eiihrﬁﬁleé SR3kox9118clEad, *bﬁﬂa@fﬁbbﬂlﬁlted to, methoxy,
t?%l IegEondﬁRaC—C- Ra a d)@’rFleb referrlngto Y

eﬂswsmrpp%h@Qromr]butﬁw,\fw@mowy, pentyloxyh gagh bergdory, gspecially
{ cted from hydrogen, al kyl, al kenyl, al koxy, and
xyalkyl preferably hydrogen and aIkyI.
Representatlve exanpl es of al kynyl include, but are

not limted to, 15 acetylenyl, 1-propynyl, 2-propynyl,
The tesir \AMkAxyakkyl" bt yssd |hereg:h glone ﬁém a}\yﬁombm?élopeqefﬁrs o an alkoxy

St 1 CAT0). Tt
s} a3 R R Riar BIRS opfla R COTHS [k Qetaive
exdmples pbakoxtatkyd nwﬂmtenbllﬁdm mottlhmtqdato,emtt—buub)qmdﬂ@d 2-ethoxyethyl, 2-
i et hr qu an xygen bridge. Representative
In%ﬁ%ﬁf%@ ag gﬁgyywqﬁ%lude, but are not limted to,
nmet hoxy, 20 ethoxy, propoxy, 2-propoxy, butoxy,

tert-butoxy, pentyloxy, and hexyl oxy, especially
The term "alkoxycarbonyl", as used herein, alone or in any combination, refers to an alkoxy

group appended to the parent molecular moiety through a carbonyl group. Representative
examples of alkoxycarbonyl include, but are not limited to, methoxycarbonyl,

ethoxycarbonyl, and zert-butoxycarbonyl.

The term "alkoxycarbonylalkyl", as used herein, alone or in any combination, refers to an
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met hoxy. The term "al koxyal kyl ", as used herein,

al one or in any conbination, refers to an al koxy
w@e@ap7@ppended to the parent nol ecul ar noi et yPETIIRR0¢H054380

an al kyl group. Representat|v§ 25 exanpl es of

al koxyal kyl include, but are not limted to,

SRR AR EFQPD SPYSHdel 5 T PRI oRb TP B rosy b ahcaRlks] roup,

ReB?és@ﬁtva@éx‘aﬁﬁléa fof hikoRarbEHTRIIBATAGe, b8 6 Aol 1Bn A& to
al koxy group appended to the ‘parent nolecular noiety

metthnwugiboaylmﬂb'dmwth@wm;bpnﬂpmp&h @ﬁtoaycarbon}dlﬂltﬁlxanﬂol-e@t-
0X ﬁ bonyl i nclude, but are not limted to,
?@4 et hoxycar bonyl , and
tert butoxycarbonyl. The term "al koxycar bonyl al kyl ",
as used herein, alone or in any conbination, refers to

Therierws aaderbayioe "eevil. aszsobhaeiazaone aringny swbalﬂb@myefers to an
gh

w84 PREPATSo b g RRIE Dl FEAGE U B PLGbon il
Reptdsentiitivay dxampledlof iikyloatbongiEincludé, bt erenfot litnited t dcétol, 1-

nmet hoxycar bonyl net hyl , met hoxycar bonyl propyl ,
OXQPWBXIyg&r@WWYMt%OPTQRMH lmbvﬁyl apd rppeitBony| et hyl .

5 The term "al kyl carbonyl™ or "acyl", as used herein,

al one or in any conbination, refers to an al kyl group
Theperen'thidldy1¢apbdrtydalkl' eastusexbharein] @onaro iﬁta;uy bhnnbimgﬁom refers to an

rou sentativ xanpl e

anfiationt} s phpend e fhe Bl LmGles s DI Waoush, an aliof grou.
Reiafes%@l@x‘%}ntple% of aﬂdyﬁ:na}ﬁiﬂlgllalliyl 1&mr Bt Yare né‘t h%%%)d oxopropyl,

and 1-oxopenty he term™al kyl carbonyl al kyl™,” as
3,3:dm@bthbdf2eoxopr@pyd),rﬁeombw andy3-exapentyht i on, refers to an

al kyl car bonyl group appended to the parent nol ecul ar

nmoi ety through an al kyl group. Representative
ThRXPY 6yl &Hrb@lyodyC 2dsRREY herbiny hloh 64 i@y cBhhbinati6n,efers to an

limted to, 2-oxopropyl, 3,3-dinethyl-2-oxo ropy
alleflqaxml gloup appended iihe pesgnt mokcrlpempistythrough an oxygen bridge.

Reg n‘glytgﬁ?elr &%ﬂ% e% alky?c%r%%?%xp %ﬁ% o ny? S&tﬂ%ﬁ%@h t%,ngcetyloxy,

on, 0o an

et}@mwmgﬂ)xwaﬁdwerrﬂﬁtﬁmwfqll@qul ar m)i ety through an
oxygen bridge. Representative exanpl es of

al kyl car bonyl oxy include, but are not limted to,

¢ gﬁry 'La% ulﬁﬁ){)lgﬁllg %g%((f’l%?% g,oamfne &1 any combination, refers to an alkyl
group appended to the parent molecular moiety through a sulfinyl group. Representative

examples of alkylsulfinyl include, but are not limited to, methylsulfinyl and ethylsulfinyl.

The term "alkylsulfinylalkyl", as used herein, alone or in any combination, refers to an
alkylsulfinyl group appended to the parent molecular moiety through an alkyl group.
Representative examples of alkylsulfinylalkyl include, but are not limited to,
methylsulfinylmethyl and ethylsulfinylmethyl.

The term "alkylsulfonyl", as used herein, alone or in any combination, refers to an alkyl
group appended to the parent molecular moiety through a sulfonyl group. Representative

examples of alkylsulfonyl include, but are not limited to, methylsulfonyl and ethylsulfonyl.
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The term "al kyl sul finyl", as used herein, alone or in

any conbination, refers to an al kyl group appended to
W@ b@epzsent nol ecul ar noi ety through a sul fi nyPCIR0¢5/054380

Representative exanples of kyI sul finyl include, but

are not linited to, methylsul g nyl and et hyl sul finyl .

Thgﬁggg' aé]fyﬁgﬁ%og%hgi |§ {,\%ﬂ%@?gn& )rﬁa‘iqn@r(ga ?rtl ggyggpm enrlat}on refers to an
all3Adartory %bt‘i}y ép&h@édﬂo Qﬂ@ﬁd}&ﬁ%élecdlé}‘%n&@fyecﬁfougp L aikyREroup.

noi ety rough an al kyl™ group. Represéntative
Repmmpa‘@@ exranmildsyif sl]dyisulfynsdalkyl inchudé, haié aretnot linited topt

m%%ﬂ]ﬁlﬁyh?ﬁwnet héw Su‘lla“% Qﬁ?ﬁ :“r/nI ! glngyl sul fonyl ", as

used herein, alone or in any conbination, refers to an
al kyl ~ group appended to the parent nolecul ar noiety

The ﬁ¢reu"gilak>dth$qj'| (sywpymgadofsulizey]r ks e& ptedtherein, alongmslieanyof

coftof Bl PR o e Sftmp b i 1 e ot Eft s ety through a

thiB@TédeR@ﬁ&é&Mﬁ&féxaﬂlﬁle?bﬁalk?]ﬂﬁb ‘edlkde, Bl dronytd 1ahi#ad 16, methylthio,
used herejn, alone or in any conbination, refers to
eﬂé’ﬁhlan%?b‘étMth’@n@‘?d}&xﬁlﬁ%‘oappended to the parent
nol ecul ar noi ety through an al kyl group.
Represent ati ve exanpl es of al kyl sul fonyl al kyl incl ude,

Thisu¢rma'tadkyithioall kydi(5yaenym, “alkyisubfahd alkiy 15 ak me¢dlydreiajadone or in any

| f onyl net hyl Theter “al kyl t hi 0" non
comgMAliP R PIRRR g maIRSLia GBS RBP4 RroRs mplh S mirety through
an QAP LRRD! R@brekﬁfaﬁrvé eiaﬁnﬁl@s &t é‘iP()Ht}%a‘?kBFl i) g@l@u‘& Rof 1}Rited to,

parent nol ecul ar nmoiety throu hi o group.
megeylthéraethyl dnde- @ﬁaﬂ@ﬂ@@hﬂf al kyI thio include, but are

not limted to, nethylthio, ethylthio,

tert-butylthio, and hexylthio 10 The term

Theaérky dnkih@8 X ided Ry dhe odlik ¥hysedrhsintion] keférs Yo a @¥R R+ group,
used herein, alone or in ang conbi nation, refers to
v

thﬁelaﬂ%kynd Ri ere grbntimentsy eachdadivisiuabe andindenendentlicselegted from

Y, t .
s A B AR ot e Bony TR BOR, alffymoyt, ureido,
foﬂnnyi] ztlbyisﬁlfbnyl mqtlmlfdnbl @ﬁ@tﬁé}likeahebrﬂse@fﬂtlhy ekdrhplpedfahino include,

15 The term "am no", as used herein, alone or in_ any
but sioh Hmited to, ﬂgp@hglamal%ethmmn@raa benzyjymetdyhaminoan d

Rf are substituents, each individually and

i ndependently selected from hydrogen, alkyl, aryl,

The rtgﬂra'l’dnyihoalhyiy las uat¢dklydreiay zldomtyd)r, inany kombimatign, refers to an amino
car bano reido, for | sul fonyl .
SR AROERIcG 19 i et pnnl S stoidhy oS e reum Ropesseagptive

exﬁﬁbfé@ of ﬁﬁin%gﬂ’(yl #OuBE bR BR ﬂ?)@hnhﬂe&% %ﬁnﬁ&nethyl 2- (amlno)ethyl

di et hyl am no; et hyl’am no, and benZzyl - (et hyl)am no
benzyl- (methyl)ammomethyl and d1methy1amlnomethy1

The term "aminocarbonyl" or "carbamoyl", as used herein, alone or in any combination,
refers to an amino group appended to the parent molecular moiety through a carbonyl group.
Representative examples of aminocarbonyl include, but are not limited to,

dimethylaminocarbonyl, benzyl-aminocarbonyl, and ethylaminocarbonyl.

The term "aminocarbonylalkyl", as used herein, alone or in any combination, refers to an

aminocarbonyl group appended to the parent molecular moiety through an alkyl group.
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The term "am noal kyl ", as used herein, alone or in any
conbi nation, refers to an am no group appended to the
w@anoento3edl ecul ar noi ety through an al kyl gr oupCT/IB2005/054380
Representati ve exanples of qglnoalkyl i ncl ude, but

are not limted to, am nonethyl, 2- (an1no)ethy|

QTR R RTINS ﬁ%ﬂ fo,2-amino-2-

oxB&hI Qa(b@ﬂz?féﬁn%) 3. Bx@é?ﬂylcf’-(&ﬁbt'ﬂ?fahﬁﬁb) 2-b6%d iy, 4- Qmﬁi& 4-oxobutyl,

amno group appended to the pafent rol ecul ar’ noi ety

and Hr(dimdthgamindddrgiobytybup. Represent ati ve exanpl es of
am nocar bonyl include, but are not limted to, 30
di met hyl am nocar bonyl, benzyl - ami nocar bonyl, and

Thelétr By INCEUsEPRMbin, Jlbﬁe b By 36IBRABALH qBetsab lWarbocPdlic group
used herein, alone or in any conbination, refers to an

haging b leastionn proreptisuinga pscpheay] erdipheayh gpnesiallpheryly errmultiple

cofer bt B e e B npd R GG R 20

tetﬁdlﬂymap}baﬁyh@h&wl anﬂﬁw gﬁenahﬂﬁylami Mrexhylmspaﬂanwl 2,3,4-
m no-2- oxoet h}( (benzyl am no) - 2- gxoet_ hy

tetﬁﬂhé’ﬁﬂlhsht% pappihy ewémgli Thqarahgrﬁsp may,bg @mlgmalfy sghgfituted with
ond oﬁﬁ) E@ﬁﬁ}fﬂl(ﬁﬂ E%}]Jgs 1n91‘s95’&’c1t1 ando %P@n&eﬁﬂﬂ'sel@&? ei;rgmaaﬁkenyl

use erelrn or 1n any c¢ nati o

alkoay padkyxglalkyl, gzﬂknxpcarbmyl,mjkm{ych@asylakkyle akkiyt) miityllaarbvanydy,

bR BBy oD Boindy bR medS ongioay).

2
anéylk%lﬁﬂﬁ GlkAsifi qgﬂaﬂcyp alk?rlsglfoﬁyl a1ﬁ¥1§ulfonylalky1 a1k¥1m10 alkylthioalkyl,

tetra ydronap . hapht hyl phehan
alkympil, iy, gnynoallqg},mnmalﬂgonyl ZHBHMHOGVM Cﬂfﬁnw lﬂlkﬁ}?‘b’l

s SbR e il eV 6ty alSuPabopd. R Rana gRY g5 Ruttoy

arymﬂﬁﬁyldn@i |ai9y1§1ﬂ|f$nyﬁ deRRNAaYThIKY ], %gllﬁﬁd QeyIfhicuIkyA daSikly,

koxyal ky Ikoxycarbon

camborsalesisony eyl Grmy. ormqlkzlahaiegm haloalkoxy, haloalkyl,

e GRPAIY Ny B SREREM 0 1, 81 &0 aryicarbony

11kalekpdc&ﬂlbrfphexyyledrkgﬂyl al kyl sul fonyl , al kyI sul f onyl al kyl ,
al kyl thio, al kylthioal kyl, alky n]?)/ am no, am noal ky]|
If Bna%erali b@ﬁ&ﬁﬁent%rﬁrﬁloct&isam prafgrpbly ra?rysentsa?fgheaywﬁgaphthyl

preferapl y@ar 6%%%( gll,is%?d 1‘321'?% b uiﬁig?dggfﬁ’/ally%é/ﬂooﬁbgﬁﬁl%w halogen,

ary

alkoyl yllenxlyf iGHs| {:(D(RE@J phmyjt—hlskgrl oxphehyi-carlyoryly| drcdnylhla;hkyéd with a

&} i hl"glﬁel‘?a?:%? Xﬁe @W%%boéﬁlgﬂx&% %ﬁ ‘'most preferably

reﬂi@ieﬁ%l phex il JopghA B! ¥ho-sutREluSOSYIEL %en £llé§'lr QPkkay, -CF3, -OCF;,
| ke, slch as

rox al , hercap to, nitro, and .
pham)elfallaﬂ Prp bna}abon)rll Pengh ;desulatltuyeqmélm 9 s@lastlbmnyindemdenﬂy

| f R / R h
selgtigd oL fH)ken eSS bR A PR aphe by
preferably a phenyl, radical, said radicals being

optl onal IH( nono- subst i tuted by hal ogen
he term "arylalkenyl", as used herein, alone or in any combination, refers to an aryl group

appended to the parent molecular moiety through an alkenyl group. The aryl group may be
unsubstituted or substituted, especially as defined hereinabove for the aryl group.
Representative examples of arylalkenyl include, but are not limited to, 2-phenylethenyl, 3-
phenylpropen-2-yl, and 2-naphth-2-ylethenyl.
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al kyl, al koxy, -CF3, -OCF3, phenyl-alkyl or
phenyl - car bonyl ; or di-substituted with a substituent
W0 pbepaseent |y sel ected from hal ogen, al koxy aPdI/IB2005/054380
phenyl ; and nost preferably Joepresents phenyl
optlonally nono- substit ut ed by hal ogen, al kyl, al koxy,
Thﬁﬁm lk%xt}%gqsphgé] ége% ) nggéw%g;%{ygﬁgglgn g }'e’rs to an aryl group
apbé’iﬁ'l%@ ?d"ﬁ’l% Hateht m%fe'cﬁﬁ} Rfdid t% ﬁﬂbﬁ?i éh%qf?oxyaérgﬁﬁ( YrheRey1 gropp may be
phenyl; or naphthyl. The term™aryl al Kenyl™, as ‘us
unhdqsetlms;d el suh&tltuird,l QSPQHI@HY@S rdefined h@mnabméostht: ar}dgnmpyl

R Rt SrhaTkeRy s P o) 2 pReithoxy, 5
ph@lﬁﬂp@ﬁﬁbkyltaﬁﬂ 30{apRthDEYiprépoxd Ifqéra@eafyi alkoRS, thef teif Preferably

her ei nabove for the aryl group. Representatlve
refagsents beazydpxyer ] -phetwhgthoriicl ude, but are not linited
to, 2-phenylethenyl, 3- phenyl propen-2-yl, and
2- napht h- 2- erthenyI WD 2006/ 070325 PCT/ | B2005/ 054380
Thz@er]ih earylalkigl”, & yed abtei Mlone @8 inkgBontdigition, @F@HNR O aryNgroup
combi nation, refers to _an aryl group Bpended to

appﬁ@eéén BRwarest welacalar moicty Hhre BTRHN SR 25y rnyp may be
unglts}%tel@lﬁéﬁ ?r% ﬁgésfﬁu yesg%%g,%gl n ab%élg&gg?@({vﬁzyg@%: oup.

Raﬁeqsemiam atbinpiesof aryidlkyl ioélude, Pt &k moklymited to,) Henzyh @tphenylethyl,

d h
3P HPr R AP gygpP b S e B9 oappeially Boyzyl. phemglethy. phenyl-
pro;f?}i‘l,yll Pﬁ’én‘ﬁléﬂlyl _ZIﬂHeﬁylté%ﬁ}m @ibﬁélﬁl‘hﬁ@llh?l 4[;5%9&19&%9?153 4- d1chloro-

benzy phenyl hoxy erm"aryl a
benzd L, hdn@ﬂqrp bahz»d,edlﬂuonomeawytb@nmln%cchloro-bmyle AschﬂQIOdmnzyl, 2-

mefof Bt Rengd RO F b B P b Tl B 8 Y
tr1ﬂﬁk&blb1‘éfﬂy!-ldé@§'1 (?;Ltrﬁldbﬁinhéth‘}tlfﬁénzﬁsi)@Qllﬁ\hdrbl-b@ﬁzﬂei 51ae8horo-benzyl,

her ei nabov he aryl grou resentative

2,Gedidlvwprazbengyl, érSydlélpksﬂ-bqnm étﬂ;!ﬁ)f%@t wore-bawyyl| (Rrfluosetphenyl)-ethyl,

3 31%% }ﬁlﬁ%@@?ﬁg ('ﬁtejlﬁl!ibé phe )(S)Qtﬁglytm af&%’d-p%e%ﬁﬁ ethy, (2,6-dichloro-

phamnyﬂth hy;bhthaﬂbtmny-lylmahﬂpmid 2 Imnyll-ethylhyl
5 phenyl < et hyl , phenyl net hyl penyl - benzy
If 13 andd?rclm ISPESSenig r?z“yl alkle Zths; t@m BWS%@M sepresents phenyl-alkyl

opﬂbﬁi#f%ﬁﬂﬁg <d )ﬁ?'fhg %ﬂé% knou%% B? ?H{é denﬁlzl Fl’lbstltuted in the phenyl
ring-biyl mc{thy)lemhnxy, Ipheﬁ%ylfdllqd N\de:lElﬂ ziy-bubsﬁtlftédﬂw halb@mzylmonb— substituted
fluor 3-trLfluoronethyl -benzyl,
by Halpegiir  Sor DO SR o A e OF BRI alloT
2, 6- dlfluoro benzyl, 3,5-difl uoro-benzyl,
4-ch|oro-2-f|uoro-benzy|, (2-fl uoro-phenyl)-ethyl,
Thederh laoyloxyh enydefl-hetdinylaloner fin amyr eongtination) referki§d gn aryl group

bR S0 e R 584 e o

unfibsafiddodr sB8stiteRd espatiflly @définéd katbinabdveifsr the afgl group.
preferably represents phenyl-al kyl optionally

Reprasentptive G@mip StOﬁ aryaoxyinclyde.duy aigynop iewipd tey phenoxy, naphthyloxy,
3-&@1{089&10'1&/, éﬁgﬂﬁ;dphgﬁog& 11 '?nettmplpe!ﬂgg%land 3,4-dimethoxyphenoxy.

The term "carbamoyl", as used herein, alone or in any combination, refers to a -C(O)NR.R¢
group. R, and Ry are substituents, each individually and independently selected from
hydrogen, alkyl, arylalkyl, and the like.
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ring by methyl endi oxy; phenyl-al kyl which is

di -substituted by hal ogen or nono-substituted by
wha0oo9®325 - CF3, - OCHF2, al kyl or al kyl sul f anyl PCDIB2005/054380

napht hyl - al kyl . 25 The tern1ﬂﬂryloxy", as used herein,

al one or in any conbination, Tefers to an aryl group

appended to the parent nol ecul ar noiety through an

oxygen bridge. The aryl group can be unsubstituted or
SiHRY, ithd et "{HESRRSNRIY af8scddfetdiS (ﬁl&ﬁro? A %Ep&ﬁ‘nglﬁitl&nhf‘efers toa

aryl”’group. Representative exanples of aryl oxy
-C(9HNRyRegrobpt are not limited to, phenoxy, naphthyl oxy,

3- br onophenoxy, 4-chl or ophenoxy, 4-methyl phenoxy, and

3, 4- di mret hoxyphenoxy. 30 The term "carbanoyl", as used
ThR@ErH Toarbn9IMCaslisedl Rerdity aloA8 B RPdnyQdmbiRitidhSrefeds f a -C(O) group.

-C(O NReRf ~ group. Re and Rf are substituents, each

i ndi vidually and i ndependently sel ect ed from

THYET B5Resd Bl et Pt ferytaa g07H erour
"t hi ocar banoyl ", as used herein, alone or in any

conmbi nation, refers to a -C(S)NRCRfgroup. 5 The term
Theé%{pb'@,qghoxya kyl" asaged Berging aloge B agy cpglbg}@yon refers to a carboxy

gr&tgia%g%/édqg ghser 1%2 e e%él?arl]' ngl% rt]}érgggi‘lﬁ’t}] algg{poﬁﬁ. "RBpresentative
exampbs nﬁd:arbmxyaﬂq'l srchudepbut areGigt Hngted up,. carbblxgmiethyin2-carboxyethyl,
g qﬁggglk , as used herein, alone or in any
and ‘refers to a carboxy 10 group appended to
t he parent rml ecul ar noi ety through an al kyl group.
Representati ve exanpl es of carboxyal kyl include, but
Thanemm'tlyaho"ras wsetd thereirg aldne oy mearnyydombitnatmnefere taa/ +G=N group.
and 3-carboxypropyl. The term "cyano", as used herein,
al one or in any conbination, refers to a -C=N group.
TheFerh & Eﬁfa!l‘kyl'clﬁﬁ% He¥din, alé®e SR 9n) E8:BbiRaticH, %f@rs% a'c?ano group
any conblnatlon refers to a cyano group appended

appd:mieflar thatparent moldcalar moiaty throughoangiikyd rgrell}k iklepgsemzpwe examples
f | | b
of Gy aontiy | IneTHaF T A Ret JHs R YRR sy L. 28 3

cy@ﬁb@w%yémalmeydnabﬂhzl 2-cyanoethyl. 20 The term
cycloalkyl , as used herein, alone or in any

conbi nation, refers to a saturated cyclic hydrocarbon

Thre[[f%rﬁ{ Ncpﬁ]?ﬂ@i"n% gﬁ h%l%lnc %fol?lg %r o %{ﬁcs(’)’n%gryctﬁﬂ?llek&s to a saturated

cytlitdhydrsbagtbdnymeaiat; ddﬁdﬁ‘lﬁﬁ@ delrmtdaybcmeit@ﬁi ®Ptidad sabdtitigd with one or
al koxy al koxyal k al koxycar bony

moye lgrﬁwé,aqa%ﬁgﬂp\aﬂw aném%iﬂpen%ﬂnréy p%laqt%ﬁym alkenyl, alkoxy,
allx§YkGRARBRYdaA Y], alkoxycarbonylalkyl, alkyl, alkylcarbonyl, alkylcarbonylalkyl,

alkylcarbonyloxy, alkylendioxy, alkylsulfinyl, alkylsulfinylalkyl, alkylsulfonyl,
alkylsulfonylalkyl, alkylthio, alkylthioalkyl, alkynyl, amino, aminoalkyl, aminocarbonyl,
aminocarbonylalkyl, aryl, arylalkenyl, arylalkyloxy, arylalkyl, aryloxy, aryloxycarbonyl,
aryloxycarbonylalkyl, arylsulfinyl, arylsulfinylalkyl, arylsulfonyl, arylsulfonylalkyl,

arylthio, arylthioalkyl, carboxy, carboxyalkyl, cyano, cyanoalkyl, formyl, formylalkyl,
halogen, haloalkoxy, haloalkyl, heterocyclyl, hydroxy, hydroxyalkyl, mercapto, nitro, and
the like. Representative examples of cycloalkyl include, but are not limited to, cyclopropyl,

cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and cyclooctyl, especially cyclopentyl and
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25 al kyl car bonyl oxy, al kyl endi oxy, al kyl sul finyl,
al kyl sul fi nyl al kyl, al kyl sul fonyl,

walkwghzies onyl al kyl , al kyl t hi o, al kyl t hi oal kyl PCT/IB2005/054380
al kynyl , am no, an1noa|ky| qﬁlnocarbonyl,
aninocarbonylalkyl aryl, aryflal kenyl, aryl al kyl oxy,

ryla I | oxycar bonyl ,.. . .
cy‘g]PEV) i%é’f’h’&ﬁ F"a‘f%lﬂaﬁ‘% “é%P‘P"r © d‘éﬁ} Fggs ?’F‘Y]PF grogptic, e.g., 1-
indnyl, SUhGARY tetrHy WohHpHRN YB@%&MH 2. O]%Eﬁé'—lt §5Qrien-7-y1, and the like.
arylthloalkyl Car boxy,” car boxyal , c¢yano,
If B amifor RyﬂepreS@neryclothyhy (3e:1) teym pr@lbrahb{ repeesents a cyclopentyl or

cyiDhPT R s e ey cso ekt B LositPery DR being optionally

subRiRites ithahianBelR¥eE BIngsneqingcycl oal kyl include, but are
not limted to, cyclopropyl, cyclobutyl, cyclopentyl,
cycl ohexyl, cycl oheptyl, and cycl ooctyl, especially
R 7032 o
THR{EhAPE R IR 00RLRTRIZS, ST A RRCAAR TRy pimtin

rei@t ﬁilﬁisaﬁﬂaﬁﬂﬁcy@ﬁy h?@'oaa[rbﬁﬁitﬂoieneg c@ntainihg at fAsivfle carbon-carbon
2-i ndanyl, tetrahydronaphth
dopble yaé e anfaltbpe &inle bong, SGSPF‘FtE’ﬁIW Sy¢h mgjgics may pptignallytbe
I
subin B8 W o of FRECEBbes SR Heinabol 1t (ELBoatin groups.
rad|cal sai d radicals, especially the cycl ohexyl

radi c onaII 5 substit ted Wit
The e Al 8 berPRnglole By FRmblrg LR g7iRE g - AN eroup.
"cycl oal kynyl ", as used herein, alone or in any
conmbi nation, refer to unsat ur at ed cyclic hydrocarbon
Thedérat TfeunylalkyHi as usgd hereing abone onin anyrdombinagiohorefersitoudfosmyl

or ca on triple . bond tiv
efip, BB0 Ehe BitehimPlesuBeRoisnL BREER A PRy sy Repessptative
exipRs O AHRAF1aAEy1 HeheieSBRGrASQInTiRAY efohﬁyhﬁdﬂeyl and 2-formylethyl.
cycl oal kyl “groups. The term’ ‘fornyl™, as used herein,
al one or |n any conblnatlon refers to a -C(OH group.
n' @ . S
Th-m%% Jlalo® or Iflegﬁéé’?l 5 used ?greiafll, ?%PQ 8{ %y C%ln%ﬂl,%tlgﬁ Ijefé fers 8
fluo€iné,eopitiepchlotifd, aﬁduioﬂinem)l ety thr ough an al kyl group.
Representati ve exanples of fornylal kyl include, but
are not limted to, fornyl nethyl and 2- forrryl et hyl .
ThERnd HalDalNU, 3 p nefiy 2GR, or if g St RATE) ot (AP AR group
havingat leaﬁ ona lhgtdnogdl atem lﬁﬁla&'ehbwith aiimlogen at@irk Represasativeesamples

of Splgﬁliky]gﬁnai\fa %ﬁlg%{elrpg)t g{]{yﬁego at | %8811, 33{%’!‘? ﬁ?ﬁa t?irflluoromethyl,

peﬁﬁﬂh@t%@ﬁ Wahc‘l‘zﬂzhﬂﬁb ol Representative exanpl es
of hal oarkyl i nclude, but are not limted to,

chl or onet hyl , 2- fluoroethyl trlfluoronethyl

d 2- 3-fl
RS R e s BB Y OBRRRI ey M Sory
grépHAvRRL dt Qddst (Srﬁf}@ﬁﬁogfeﬁ aftfin AJpkeR¥Y with a halogen atom. Representative

examples of haloalkoxy include, but are not limited to, chloromethoxy, 2-fluoroethoxy,

trifluoromethoxy, and pentafluoroethoxy.

The term "heterocyclyl", as used herein, alone or in any combination, refers to a
monocyclic, bicyclic or polycyclic ring system containing up to 15 ring atoms, at least one

of these being a heteroatom, preferably one to three heteroatoms, independently selected
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group having at |east one hydrogen atomreplaced with
a hal ogen atom Representative exanples of hal oal koxy
WO pbTs2s but are not limted to, chloronmet hoxRCT/IB2005/054380
2-fluoroethoxy, trifluoromnet oXy, and
pent af | uor oet hoxy. 30 The term "heterocyclyl", as used
herei n, al one or chafn conbi natio referit ?1
from OB XY 2} ¢y OF THEISYERImaY b safratgdmeially unsaturated,
un§iafid¥r Rebrifict Mone- dr gy cht %reééhtah@@é tansP1&s ofHetdrSLGeR/1

bei ng a heteroatom preferably one to three _ o0
indledes butre net, llmm@tpeﬁmﬂnnmﬂa;géyleumddzqmm troglagaloli®g, isothiazolyl,

R D RN T
pipeRiayl rﬁrﬁgl pyHisi, Ltfﬁiz@ﬁ'l%yrﬂgp 'ﬁhhﬁdmﬁpﬁ?ﬂd&inyll , pyrrolyl,

bi cyclic epresentati ve exa es of heterocycl

pyrrmlmybepynﬁhdlna} éetwbydmﬁﬁmédetr@ydmh@nyl thﬁdd@pb{lyﬂhlazolyl

B e e

be@ziﬁﬁd}izblyy |phthh>l’a’ﬁl@ﬂ I‘tﬂahf()thl,azﬂyp bé@zbt}ﬁyﬂyl lfenmmbllyl:j Ibﬁﬂioﬁlranyl
pyrazinyl, pyrazolyl yrimd

yl,, algg 1%94 1nd%glyloqsglpenzo@§q,xw} d$qbﬁ9;oﬂ¥15g,ylf ]éplinéq)lﬁll |1somdol1ny1
d
150:q§fnroﬁ9¥1 P&BHH@] 1and (#u Qﬁﬁsq rﬁ@iﬂ'}eﬂgﬁé ?éyla%)ﬁgdo?éfék ¥ay be

I azo t'hi az
optlhmaﬂymbsttﬂhned yhth dhe ot maﬂe gmphleacbmﬂhmﬂuaﬂyland 1ndependent1y

selggrﬁé' m d 3X ag,lgﬁqt;\ LAz qawbeg%r };g;h;ﬁﬁm%’)!ch@gpwlkyl alkyl,
albm%dns}ylalkﬂmﬁﬁﬂlamkyl a{l}%}fflbﬁ'ﬁéﬁflbﬁﬁﬁ lendloxy, alkylsulfinyl,

I"sobenzdt hi"enyl, “i soi nd i"soi'nd

alkymﬁnmikylnymcylsqluﬁmm alkbglmlfdzmhtllqdu ey 60, raymthmeﬂth@acynyl,
het t b |

anfifie, ArEiRET: ARSI e ndGrb RISy pO R Hrstitiytoxy,

ary15IHSD aRAIGHL hﬁylcastﬁin@ptagdalkymmbahfegﬂélyl)aky@es&onyl aryloxycarbonyl,

alkox al k alkox%car on oxycar bon Ikyf

arsdpxo;qarbon aﬂvll @aylpdhpyl, ara(lwé uwéaflbdnwbwlfgmyl arylsulfonylalkyl,

i TR0, GHOGHANI e, il Wbivatil
cyalbklkylcblrbOnylabwéﬂlkylﬂkykyﬂbonﬁl Formyl, forh@lﬂhyll,’lhalogen haloalkoxy,
am_nocar bonyl | an1nocarbo(%lalk aryl

ha g o EISHRA AR USROS By e PTG iy mercapt, niro, and

¢ éaé]y d carbonyl, aryl al kyl carbonyl,
I ar I)alkylcarbonyl aryloxycarbonyl

If aﬁphd R},ctagd:therymm th,e|mmgeyuamm fa wmch thﬂyydrs attdchad,| fatrkgl |

| s | K | th
he‘gr% ﬁﬁ: g B )7’ oré?y %1512 k%gi%f W ngtciyla‘%gl may be saturated,
paﬁiéﬁ? Qatukardd oﬁﬂﬁétﬁ?a!téfﬂ breferﬁM?lsﬁ?l%HWd &%a?@ﬂw saturated (partially

oal kyl al kyl car bonyl , Fyl, fornylal Kyl, hal ogen,
saﬂumt@hpr@fﬁxa}bly mamag that Ryioub]h dond @cgrgseyt), and preferably contains one or

twﬁ ?‘]{Il%r&lo?%(??!ﬁgllnéz ﬁer b??qyglé()mh d oxy h\ﬁgcﬁ) 6 8¥ 1§,n§1{t%a P substituted

as defificdgRNFainain 1. Q’r%ta‘b? thb &g %yﬁelﬁtli asiidlly Etﬂfsfi’uﬂed with (i) one or
heterocycllc 5- or 8-nenbered ring syste

twp |anne Wq@e@mgmgﬁﬁyh@@ bengene Hhgsgre unsubstituted or substltuted with one
or two substituents independently selected from alkoxy and -CFj3; (ii) a mono-substituted

phenyl ring substituted with halogen; or (iii) phenyl-alkyl, wherein the alkyl moiety is
substituted with phenyl.

The term "heteroaryl", as used herein, alone or in any combination, is a special case of
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partially saturated or unsaturated, preferably
saturated or partially saturated (partially 25
w@ 2000020328 pref erably nmeaning that 1 doubl e boPdI/IB2005/054380
present), and preferably cont ins one or two ring
het eroat ons sel ected from nitTrogen, and which ring

systemi s, opntionall stit.uted , as _defined for
he?%‘?%ﬂa? fe%-‘%foe? 5’8?;9 ‘tfﬁécxcilﬁ g* E%%&W@%"%ﬁ fH}Ea%YPS?m in which
at%%b%@fe?&%'%éﬁnéis)ar&ﬁﬁl@r two annel | ated benzene

rings, which benzene rings are unsubstituted or

substituted with one or two substltuents

de en seI ted fr am al koxy " "
SAREDR N B oy ot e G heteipondiyly and refers to
saﬂnadt&gﬁﬁgs #ldefihéd dboRB Es1YheRldeytlyl™vher ei n t he al kyl
noi ety 1s substituted with phenyl. The term
"heteroaryl", as used herein, alone or in any

TGO BRSPS 538 e BB FRRtrs o

hetRstgclyd groap @ppdrded & the paieay eblecular MoRlty ﬂlrtsughgmsansdngfngroup
in which at |east one heteroci//cl ic ring is aromat

Reprrsentativp examplss of beterpcyely ladkenylinelude, buh agerof limpted t<a|2-pyr1d-3-
f S urated
ylérﬁtlﬁén1 LY mﬂﬁi 3’3}*8%%{,26' %Hd5ﬁjfi g r4o%§ ?é? §|'E)}HThe term
heterocyclylalkenyl , as used hereln al one or in any

conbi pati on, to a, heterpo u d

The et P R P r A BEL SORY GLU Sl ORGP, Toters to

he&&&ir@}gl gB%B fp&idkatd th% pﬁf&ﬁﬂﬂbfe%uﬁf nﬁfe‘tﬁlﬁ&)/g% o Ak Brbup.

but are not limted to, 2-pyrid
Represeiitating qxa@ptﬁsm bbmmcyclylaﬂimgemladw byt axe dot hmlted to, 2-pyrid-3-

Ylfg% ;PW’%}% en 373 SuII%q)%Hf'ﬁ'é(PgPﬂ'lo’%'l one or in any

combi nati on, ref ers to a heterocyclyl group appended

to the parent nol ecul ar noiety through an al koxy
Thgteyp" hetaregyicbdallaylat asweedhersip) denger inany combiialipm|rrisisto a

i
el RS g BERRRL P StaP ) ek rv
Re@rqsyﬁthwvéemhmmwmvemcyallymm inoludecbetrape yotl livhisdday) 2-pyrid-3-
used herein, alone or in any conbination, refers to

Ylfaethﬁlét@r%wgpwn'éry&}'ﬁpﬂppended to the parent nolecul ar

noi ety through an al kyl group. Representative

exanpl es of heterocyclyl al kyl include, but are not
Thieitent 'Ehétquycgl-lqnw j - Bed Bérein, alohé yf incamgt combination, refers to a

r di n-2-yl pro The term "het er
hefS By ey o 2pbgngRl XEhe parea o lEGBT GISrt e B Aoy oy g505p.
RPRISBHREHCA A A R RRRYDYRELy ik 16dE bRAHE Abt IRK&FH] Byrid-3-yloxy
nnlet¥ through an oxy group’ Representative exanpl es
1

andfuinetie3edoxy.yl oxy i nclude, but are not limted to,
pyrid-3-yloxy 25 and qui nolin-3-yloxy. The term
"hydroxy" or "hydroxyl" as used herein, alone or in

Tha At HyidtdXx§t o Mhydi@éyET & sed Bérein, alone or in any combination, refers to an

-OH group

The term "hydroxyalkyl", as used herein, alone or in any combination, refers to an alkyl
group having at least one hydrogen atom replaced by a hydroxy group. Representative
examples of hydroxyalkyl include, but are not limited to, hydroxymethyl, 2-hydroxyethyl,
3-hydroxypropyl, and 2-ethyl-4-hydroxyheptyl.
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-OH group 30 The term "hydroxyal kyl ", as used herein,
al one or in any conbination, refers to an al kyl group
whaoosMa3as | east one hydrogen atom repl aced byP@EI/IB2005/054380
hydr oxy group. Representatlv% exanpl es of
hydr oxyal kyl include, but arée not i mted to,
hydr oxynet hyl , 2-hydroxyethyl, 3-hydroxypropyl, and
2- et hyl - 4- hydr oxyheptyl. WO 2006/ 070325
Th@% BR006084d9Rreid 21D i AN cdtBih@ion, ARerd 364 -NO oup.
herein, alone or I n any conbi iation, refers to ﬁﬁi
group. The term "oxo", as used here| n, aI one or

AR R N gfl?rs%“group

refers to an -0- group. The terns "nercapto" and
“thiol", as used herein, alone or in any conbination,
Theé‘fl’é? "oxy" 8 use@wr@no@lpne qmn?ne compingtion, efgrs(te yh 0Py group.
"sul fanyl ™), "sulfinyl™ and "sulfonyl", as used
herein, alone or in any conbination, refer to a
The $r)s' @k apfo"\aint Mthisl" Gis udedideid, aloRsSMeiatany €oyibind¥iéd)iréfer to an
t he scope of the present i nvention, unless indicated
-SHte@#i se, conpounds of 15 Fornula | or
pharmaceutically acceptable salts thereof are
i ncluded, that nay exist in, and be isolated in,
Thiesermarthio'f(symopymi "salifangi’' 'r),g'sn]fmyl"candt"swfmwl"s asvesed herein, alone or in
m xtures ther eof taut o r co nds of
any F bR ISE i (O S ORE-Jh | A8 S SHRRBO N o or
asymmetric centers, such as one or nore asynnetric

carbon atons, and thus may give rise to optically
Wishinghescape pbihe psesenti invantion, wiless irdicatehetherwisea cemnowsls of

FoRfai? BRhRet icafty ot @Btlc Y fidreoRpibrinl e et may spiggin, and

belistddted By isoBferid eéﬂn[seﬂwludihgt @GY-T0% 1Rins-34dsrs bemixtures thereof, and
stereochem stry, (S)- or (R.S)- conflgured

taysoraetsy Qidtey comppltnldé 0{ &)s mmnt(oe)maymagrm pBR PIJROTESRFPOZENIC Or
o h
as@% ¢ cfggf%%f ngcr}]lgeg So%%: pf g‘&p%/ asylt rl]lécl.la(? {:Xi’béﬁ] gﬂan%yagld thus may give rise

to sp@craﬁy pheenaationiers onixtiaes efertiyitidhes] mcesateg enaftiork-pure
nt hons or chiral reagents, or by means of cIaSS|ca
1@ ROMARTS, SHIXEUERS ] %&eoeﬂé,wpﬁerzmwmf%@lmr@ gyms that may

betﬁ:;eﬁﬁéda hid fegl’ij%: %sgﬁﬁ({l@%ﬁoﬂ%@o% Qﬁ O(ng 3)@ gst )¢ g&gz@ré(f‘ preferably

in gheel (R, orf(S) cmﬁgm:ﬂtxenb&u&akdmérs: czms\]be abtained by arthods within the

i o re Chl aci or.-w n . .
kng ik AL Do N AT 4. by sisRbeherfRay cqnlld sypthesis using
chﬁﬁrﬁﬁﬁbﬁﬁbﬁaﬁ%l refagén@)éﬁﬁp Ihfeakly oﬁ@hﬁﬂ:aﬁi&bﬁh’iﬁ&l@ %ﬁﬂﬁﬂhé‘s such as

mat éri al s nodi f w'th chiral 1igands. Furthernore,

chtdmtggrelsleq or ¢ystalizition metheds; or by othepmethods knowminthe grt, such as

ough ?orma? 2on §f diastereomeric salts, for example by salt formation with an

enantiomerically pure chiral acid, or with an enatiomerically pure chiral base, or by means
of chromatography, for example by using chromatographic materials modified with chiral
ligands. Furthermore, the present invention refers to compounds containing centers of any
geometric asymmetry, like, for example, unsymmetrically substituted olefinic double bond,
including E or Z geometric isomers and mixtures thereof. Generally, pure isomers of

compounds of Formula I are preferred over isomeric mixtures.
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30 geonetric asymmetry, like, for exanple,
unsymretrically substituted ol efinic double bond,
WO pwbdi3e®y E or Z geonetric isonmers and m xt urBGI/IB2005/054380
thereof. Cenerally, pure |soqErs of conpounds of
Formula | are preferred over “isonmeric m xtures. WO
006/ 070325 PCT/ |1 B2005/ 0 6 I n the pres
In the RIgtenbiRveRtinD, E’SrFBH’tEHB%dZ&% eHPHiT 3y t?FdiFe%én @@ dorm pf
phﬁﬁ%c@@ﬁdﬂl?facce%%[é@?t? UfHeGain ¥ ﬁﬂﬁ&‘&hﬁ@l@/ asédptable ;eﬁﬁ" refers to
term "phafr maceutically acceptab e salts”™ refers t
relaivedy nomsbyicnionptgaricor organkaymn anddrase a@ta‘nom: saéts; ‘dhlah ajetam the

. hi C h
bigd g esREng onsidet ATt payih o g B arener
bicIBEicAY SbtRdrisRAUndSsifAbR (86, €3 Bb!rg@ret ot hIeP%ﬁﬁ Sci. 1977, 66, 1-19).

undesirable (see, e.g. Berge et al J. Pharm Sci .

1977, 66, 1-19). Certain corrpounds of the present
Ce'rfa}/ne&'iﬁp%gﬁgﬁil& atgg g#?érr]ﬂg 1&’%?1‘{(181? ceﬂloéo%ta*ﬂ?tcihec OIf llﬂgl%tﬂagg q‘lmcélonal

grédpsl,ssucb as aapRDhkyRinif rdﬁhfygannmb,adﬂa@ﬂﬁs,tbmbhble of formmg
acceptabl e acid addition.salts. These acid additio

phglachgutmyy Beceptableacidiaddition salts aFhess amé pedition palls may taa prepared

by%&ﬂnhé‘ﬂarﬁoée‘ah}éﬁ% a SLiRd Jb?veﬁ?erHlttng d%nEBF la I, with
I, wt an approprlate anount n 1 norgani ¢ ac

aniapptopdategmoout ofrent inbriganit @didf meludorg, butangp limited to for example

hyghsbiSR AP udfabrosyi 4. tBRy fiflcoabeghori s i organic acid
indMiding Hut hotTirhil foCaceE ﬁ&lﬁcpr%ﬁioﬁlc deid) Bbﬁﬂble a8l Gecanoic acid,
oct anoi ¢ aci d, decanoi c aci d glycdlic acid, pyruvic
glyeolid acidxpyirireic aglddoxahalaeldc malsicigeidrahalonic agid mccmmd; ifgmaric
dartaric acid,

acfi et BB Loific it fasouib B0 kg 35S s0Eh A pifuaBf feig or aspartc

acIS Bézbicacid ¢inflamReAbId isglicySic AcidC inBRddHc GieRiS dthafigdul foMici aid,
acid, mandelic acid, nethanesulfonic acid,

ethanpaifeniglacishpdolienesulfonie aridepreasherragidicorganig compowndser
aci di ¢ organi ¢ conpounds. Certain conmpounds of the
present invention may, on the other hand, contain one
Ceptainnangpour@s eftthelpresért inentio@nagy aihs oéed harid) usntainene or more
capab phar maceutl cal |y accept abl e base

Lféeml%i gl{o({.)lésm anﬁggbyé hesgapable 9f Tt q;gm?g g}ﬁ]gp@gpugyally acceptable base
ad&ﬁlighgﬂf’sn Tﬁése%gltmr&%r%@a} S BY tdfion ot Z%Byoﬁthgte amaunt, usually in

stoichronetric ratio
stdigtdoroatrid eatic; af Mmmlkalmemea@nk eucldas hydooride, warbgnath er alkoxide,

appropri ate cation, fre .acid. i.n a.suitable . .
cog By he Sppiapari Gtiom dp O e Sl asuitel SelEeht fetegied inorganic
sal‘?solhciuﬂmﬂu?gretﬂbt llﬁﬁ@é@% ldﬁim&ﬁt@h%@duﬁl@gﬁ%%blﬁﬁi cAtufl dtthagnesium,

or magnesium 25 alsd zinc salts an

alsprzisicesatte andsthie tlike dRyefevred stltsoderived fnoincorgarye basen mqndb but are not

i 1B sfif Sy € on Gy o odly AhpFe stbsghERRRAR cycti

anfifidsN@Sd basiedoh 8fdhandfesiay GaaR Q@lsbﬁﬁpy\lﬁnnrfeu eifmé@HBylamine,
| sopropyl am ne, trinet h{l am ne, diet hi)fﬁ?m ne,

diqthylaming| trieihydamineg,; tipwpylaming ethasplamyies wearglnygcr,
etlg"le@*)gﬁd’ige ﬁ)ﬁe{]ﬁ Iﬁyfoﬁgﬁﬁfm%ﬂ% afd BE#d! ne. pol yam ne.

Compounds of the present invention containing both acidic and basic groups can also form

internal salts (zwitter ions).
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30 Conpounds of the present invention containing both
acidic and basic groups can also form internal salts
W@ 2006076825 | ons). WO 2006/ 070325 PCT/ |1 B2005/ 0548801B2815/054380
For isolation or purificatio% purposes, it is also
possible to use pharmaceuti call unacceptable salts,
for exa erchl orates, | colin tl rates
Fog F?QI*HUPRQ ificatiop pPepgass jtd %l§%P°§§’?h ‘i/top}ﬁﬁp thcafly y
unﬁ&:%ﬁﬁ’bﬁ*%laﬁs $6 dxample Jer@RoaREPALAHAteR! SicRiR! &%ﬁé’ like. For
where applicable in the formof pharmaceuti cal
thesapsptic a4, only, pharrdacehicdlyaaceentdhde slisroe fie pempeunds dre employed,

wiigh B Raie 7 P 39, e aRgufeal prepaCH OB Fd Lt Breerefore
pré&fugéd.as, for exanple, hydrated forms, or their

crystals may, for exanple, include the sol vent used

for crystall | zation. Different crystalline fornms nay
Ce%n-ﬁéo?%}%% sof Por ﬁ%nlg% %ﬁﬁ?ﬁégdfhg]\f GS‘MSI %ﬁ%gﬁ?fﬁps%ﬁ%?e% a8 VJJeH as

unkdélvated fdimS,ade a$, gbeéampld) hpmwdugnﬂ@ I’ot ’th%lrl mals)fnayner example,
parent conpounds of Fornul a
mql@dﬁ'ethg selyens wsedior 6Tyt lEzatioy. Dlﬁfsﬁlr cﬂasta}l@e lf?lglaﬁrgasbbe present. The
H@%&]% g ically
r%%{tﬂ%\l}%}?{or m under Séé%g}& Iﬁgcgyéctgk? P%leageﬁs | n vivo, 15
for exanple, when they undergo soIvonS|s
en mat.i c degr datjon in Rl oo(g i n
gRfPYenton afsq refates fp v E‘Q‘ées of a’e PRIt comppouynds of
Foﬁlnﬁﬁ\l' Bhe teATPHRIGHRT 'réfln%&é bhan@cbl‘()%fcﬁﬁ%lﬁctl‘?é rebiltsord8f a drug that
Organi ¢ Chemi stry of Desi gn and | on, pp.
magIe- cﬁ@}:ertedAomj@rth@'apmﬁ@glly &4ive Doy gndeCAhY&@le):al conditions in vivo,
Hi ug_as No
fo ] W-Leg%&yémdga&m&}]&ogms%%ﬁ, qngymay flegriﬁlon‘yrxh‘glopg,r%m cells,

(Buidgaéd HY'in @e&@n Ioﬁpmw@g% 9ﬁy7 -G 1oy, Hi@RidryAMSReReh (1985);

carriers, which rel ease the aCtIVG par ent COﬂ'pOUﬂd In

Sl]\YﬁKmﬁ%eﬁr inglftei Pigstsr e rigraoffmmsdPesigarandriyg Action, pp. 352-401,

P A SRS RIIRPATALACE 511 i SEARIL5H Bivery

Sy@ﬁﬁisatA bILS iSyyhpokiufsSeeies) ‘$<blr U Th@fbnnd’proibuhg\'m includes any
rel ease in_the manmal i an organl sm Prodrugs are
coyalenthy bonded garrigesy Whishirelgasedhe aqtive pasaheamRpungdfn pige wien

ad}mm%}@feﬁno Q‘?P{a?mﬂélZS dn fa 1ﬁ@£t ny %@Srcoﬁ?%lgﬁféﬁe(ﬁ offer advantages of

condi t1ons, arnaceu
sombdﬂptbadiﬂvailz&shm 3bsoq1t1oani1s$as corﬁpmibﬂgypmqsae datribngon, or delayed

cl eav enz ticall non-enzymatically, or
relg b Py R o ey Poghey ar et dieivaies ofthen,
coﬂxb@h&ﬂis%ff P*bﬂﬁulﬁqt Wieh BaYEEousPAHBR uni8 ASABARY conditions, for
enbodi ment, the prodrug is a reduced form which is

examplgi pheamaceutically acoepthtle estersapreumides. Suetpgonpls cdndre cleaved

enipiell ofporkrPamestiah’ S PSP EEURT G hER% BRI o, or

anfiflé BdXy lof the active parent compound. In another embodiment, the prodrug is a

reduced form, which is oxidized in vivo to the therapeutic compound, for example, a thiol,
which is oxidized to a sulfonate or sulfate, or an alcohol which is oxidized to a carboxylic

acid.

Further included within the scope of the present invention are pharmaceutically acceptable

esters of the compounds of Formula I. The term "pharmaceutically acceptable esters" refers
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30 acid. Further included wthin the scope of the
present invention are pharmaceutically acceptable
w@2106/0032F t he conmpounds of Formula |I. The terpPgT/IB2005/054380
pharmaceutically acceptable §sters refers WO
2006/ 070325 PCT/ | B2005/ 05438G° 28 to rel ati vel y

XIC esterifled produ of the rent co ound
to ﬁi Ye%‘%ne‘i%lc giteriied prpdysts %‘I&}S‘? Rargnt W“&?PPST SF‘Ffﬁ gn be
p%&!dazh s8R etk Merfnkl KEktioNaR] plriR 66 BAMHE @ém Qﬁn(ﬂ)’or by

separately reacting the purlfled conmpounds |n Its free
seperatdlygeading rthﬁmnﬂedmmppundsan dtgiftea labld or bydroxi¥ 1§onngv1th a suitable

agent. Car aci,ds can be d|ntoe
esGifyhs aeh Sy AGHS St PLemS T 55 b halidsd Wi an
aldoBbBin)Bd prekdnds OKY batslYbt HiyBiokgl sdidiMiak H&!ﬁ&atﬁ'@@czﬁﬁoe converted into
converted into esters via treatnent with an

esterst e freatment wifk ae eyerdfyingsaggntcunb gs alkanqyd balideshEhe tepmyfurther

50 AP s b SERAPD AR AR el
cofdifion, for exhinple, SlkyEdsters, Pieteed méthyl:temyll an@phdpyl e,
propyl esters, nethoxynet héé ester, nethylthionet hy

meéh%fmeﬂaﬂ@@t%w%baglmwhy@ rpnaaa‘evlm@nfrth%eeﬂ(ege@ thé@_e (see, e.g.
g I Phar Sci. 1977, 66, 1-19). The
B%%e gg{ljh%{ ﬁa{ﬁl cel %9r7gé€dsi‘tln1| r?i/enti on have useful, in
parti cul ar pharnacol ogi cally useful, properti es. They

bl e, t f [ t j th fect of = .
Thg:qgg)ggme §O ?’ 3 eCI Itfq?{gnt}/@mgn a%?%eé&m:ﬁc@ G gq?éoglcally useful,
ropeBiksl Pheyt 416 able @Y SRHCIRANF Qﬁ’t’a@ém&é e eMBAlorehddhlN FGD; on the

and acuté 15 allergic | nhune di sorders conprising

CRI'H2 ragepton snd may behised far ghe mhvemhuou apihot treagmientcof chronic and acute
ul monar

fl
all 1g\1,\<ie1|m18 cg Serp ﬁ%’&ﬂﬂﬁ}% allgg{cms hlgr%a;r 1n1|£1|rs],I cé)?(g{lr% olg)sn){lctlve

HisGase COOP) CderhitisS infRb@RAt6rydRyweR Hiskass, rheumatoid arthritis,
bronchi al asthma, food all ergy, systemc mast cell

allaﬁgg%mérlgs canwphty\rla%tamm%mtltlm ibronehial asthima Aopd allergy, systemic
' f ' rf WS On A Rl ULy . :

il 01 Ay ARl SRR o SRE' U i, s

regepfusiondnjusg serebioadculae dizbaidrs) Pledtitis aﬂ@’i%atﬁv@ replitis iedginophil-related

Chur g- Str.auss_syndronme and sinusitis, and
disgases SAmPLisiag Lhute-irauss sudrome andhsipusitisy apd basorhil welated diseases,
cols B RE AR ARt bisEAE KRB Rost T PABRSard er
manplesi tion of the invention may be used as a drug 25
(medi cine) or therapeutic agent for prevention and/or
treatment of both chronic and acute allergic/imune
A %Iﬁﬁ&ﬁ'ﬁro? a%ﬁﬂnaﬁé@uﬁéaﬁ %ﬁb&sltﬁﬁlté}"fﬁe invBhtint thgy b&bdR, as a drug
dermatitis, inflamatory bowel disease, rHeumatoid
(medictne) o1 therapeutioragehislor preention antér treatsnhofbah cloniesng acute

N T e e
boWall ttideds€, G40l dAhkitis.

In another aspect, the compounds of Formula [ may be used as standard or reference
compounds in tests or assays involving the inhibition of the CRTH2 receptor. Such
compounds could be made commercially available for use as a reference, quality standard or
control, for example in pharmaceutical research when developing new assays or protocols

related to CRTH2 activity.
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conmpounds coul d be made commercially avail able for use

as a reference, quality standard or control, for
we@x@aprs23 n phar naceuti cal research when devel PEI/IRROTE0SF4380

assays or protocols related f,0 CRTH2 activity. WO

2006/ 070325 PCT/ | B2005/ 054380° 29 As menti oned

earlier, conpounds of Fornmula I, or salts, or prodrugs

t hereof, antagonize the PG2 activation of the CRTH2
AS RERRINGA earliBE cBinBb@Hs G2 FofifnfS ¢ lor RhltsS BE ProRRIER MERELT, M¥gonize the

be tested in a variety of invitro, ex vivo and in
PGDz\mtla@sawf th&CRA# 2aibedpitary Thé bltomlqab effent 0l suchfcofponmndsamay be

b| ndfy fIhe CRTH2, rec(ggﬂt éybe neasured by
lﬂ&d@nﬁ AV %t HEQ B GESEFS B8 n Sawyer N et
al., Br. J. Pharmacol., 2002, 137, 1163-1172 and by

the nmet hod described below in the experinental part.
The@bility pf theicompowndsof Faraulp I to bind te e (GRTHR receptonmay be measured

tk hi f
e ARG B 3508 RN o B 0Bt e 157
119341122 aid by the nitBodddsombdd HeldW irl the eRperinhehtd] partyal ues
beI ow 0.05 M are found with test conpounds of Fornul a
. Exenplary [1C50 values determned in this test are
I
Wﬁh }'}ﬁyty&@( S?E\éssg nlg?ot a?uei% lé%%@%dé@g%%vg?r%ﬁ)f rﬁ@gzlﬁlgl inhibition of
thd mtedaitmtls fouhadigake tangt b£0.08V &l K0 @M, preféralsigivaluesbelow 1 uM, in

cal cium concentration foll owi ng conpound treatnent.
pa;ztfozlbr valges below 05 WMearedatwigh tqstchmMI@dw%F ormula I. Exemplary

[ rmgl ng Pl ate
IC?QV de e@ﬁ?@ﬁ?%% E%St ar‘?%lve’ge%/ilg‘c’:ves unnyval e,
California) fluorescence emssion is recorded during

both additions, em ssion peak val ues above base | evel
A fimetionad gssprmithcells exnsessingthe Buman CRBIH Teeomiorn masebe wsed to detect

ch&&%p ?19{111% ﬁélle%j&{iﬂtrzf e @Eﬂ&'.lnl &Bcéﬁ% ibf ko?llo(xﬁfri# c&ﬁﬁd&ﬁﬁ treatment.

e relative values o e rena
Afe tadditiby oﬁﬂree:on@ednd the dell earicha lengEdwith RGIRS Irbethmreseent

Tmpige Pl RETder P PRam Mojealse Pewcgs, Spamprelt rall Bynal flgsrescence
endiditdr(i8 r&')o{'(feh"'(ﬂlhgv )Bl)‘f}l@d}ﬁt)ons Qémggi'@n ﬁ@a!kl valués Qf)oJehtﬁse level after

conpounds to 1 nhfbit PG2 I nduced change of
PGIs adddtwsinl wéra expated normiabived t© 10W|cantf3§1§|6® BGDh)vandi hagh eagrols (no

e neasured to one ski e.art .
acfffe SFDAARD: OV AR HSCL BeliedePaTE Ay S et dpimine ICs
vaRid§ by cive fitfid}) the A86 Y a sin@ﬁ()slt\é% W @Sur(garfnetéhBgistic sigmoid dose

concentration of a conpound at which the remaining 30
responsaduIy: 01Shemation ANEBT ANGG(EIXODUDL and 10 M

preferably below 0.5 M are obtained wth test

conmpounds of Fornula |I. Exenplary IC50 val ues
ThedebiityronNthe compbimds tb @fibiaP@Dg inttibed ERin@dvof Mtrdédlutar Ralcium levels

via CRTH2 activation may be measured by methods known to one skilled in the art or by

the method described below in the experimental part.

With this assay, ICso values (i.e. the concentration of a compound at which the remaining
activity is 50%) in the range of 0.001 and 10 uM, preferably below 0.5 uM, are obtained
with test compounds of Formula I. Exemplary ICs values determined in this test are given
below in Table 5.
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WD 2006/ 070325 PCT/ | B2005/ 054380 30 The results of
these assays clearly denonstrate, that the present
WO papertra3en provides functional antagoni sts of PETEB2PGEDE4380
receptor. On the basis of th bi ol ogi cal studies
di scussed herei nabove, a conpgund of Formula | 5

accor di to the invention how t her apeuti. c
Th@fr?%“itéeeg’ﬁ&a?sﬁ@ts rﬁfeeloaﬁaat téhe DIyt Eﬁ"&?‘i“?ﬂmﬁ?éldes
fm%tﬁﬁél%’fa%oﬁidﬁfbf@ﬁe %b?f&bﬁtoﬁﬁ hma, rhinitis, _ch_r oni c

obstructive pul nonary disease (COPD), dernatltls,

i nf | amat ory bowel disease, and rheumatoid arthriti s

orL 7Sl Biatpatial s Lol RV S s heBERT Bl b

acEdr@ing tb thelHVdntion mByGhowth&apaio 3By Whdifst CR@nRY andRicEte
ot her therapeutic agents, 'possible conbination

allengig/mprpunexdisorders Nuchf asraliergic asthrae) rhivitis ﬁlapn@mbsmcttvn @ulmonary
dls%QéE' r@oﬁiﬂgg‘ﬁé&{é gk 1f'i‘ﬂ N %,&’gg%\%l &J&gsé Qx\fc? el }%ﬂ%

=

eut erng a ggere
glven |ndependently of one anot her, or the conblned
adm ni stration of xed conbinations and one or more

A gampqundiod Fapeyiailca E@mﬁ%e“tlﬂalb’o%ﬁwﬁ‘ﬂe 83t pia prodeug thergeff, can be
0
o BERUAR A phf2 B ot i brfin o P bR i e BEGE Blerdpeuic
agetsitpessble &oglbmadms dre@xystakmg thernforme ofifised clenlsinations or the
conbi nat i Qn with i nfl.ammat ory di seage
adngyfration FHQF‘QBVI‘{ %fetéa ipyeptjo 15198 e P eaﬁaewsmc agents
befn%%ﬁ%@é‘reﬂ 'or gﬁ'%n ifdRPERIhIP b Sl lotHet QR B mBihEPI RS REration of
descri b above. Qther possible treatnents are
ﬁXpd somhinatienstandronpioe m,oref otherthanapéusici agentat A eampountd ofi Formula I can

befferaan efdfgh bEAgH 3

=

5 e Bl Bk R B TRGF Bl syt o o
chidh@d dndzEtel dﬂlefgh?&i@&@éisl oF imhfind dROARESHH cORPafatioR withisther

i nvention al so prophylactic treatnment or a nethod of
inflaremptepndisesses. henghteBrtberapyrisaguakhepossibds s, is pdjuyand therapy in the

cof REPOAS olment SHAlHE oB0Lch e 150 GRAY LT Matments are

arnmaceut’i I ons I Cl nes
eréﬁflVﬁiﬂlembieG,aﬂoi' yxanple pi pdieats@ofiglounds of the present
i nvention may be used, for exanple, for the
preparation of pharmaceutical conpositions that
. , ant
A o e
Foamelady to their esd indhayapuutic, ioadaoader aspebu of th invenfionchlso prophylactic

har maceuti.cal |y acce carriers. 30.The invention
treRigpeay BA eltpoial sgnt pEDE GisF s MEBTHS AoPgs, 1 e copounds for

saidWist 8 B the bre?gﬁhﬂh of ﬁl@a@tin%butﬁ:&l Bri@aidd| (RRARthegN Mal ,
especially a human (or to cells or cell Iines derived

froma

The pharmaceutically acceptable compounds of the present invention may be used, for
example, for the preparation of pharmaceutical compositions that comprise an effective
amount of the active ingredient together or in admixture with a significant amount of one or

more inorganic, organic, solid or liquid, pharmaceutically acceptable carriers.

The invention relates also to a pharmaceutical composition that is suitable for administration
to a warm-blooded animal, especially a human (or to cells or cell lines derived from a

warm-blooded animal, especially a human, for the treatment or, in a broader aspect of the
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war m bl ooded ani mal, especially a human, for the

treatnent or, in a broader aspect of the WO
WQe®6HBR325 PCT/ 1 B2005/ 054380 31 invention, PCT/IB2005/054380

prevention of (i.e. prophylaxgs against) a di sease

that responds to blockade of Y¥he interaction of the

1n§§£€%mrg§$eg 151(1) £ B&M ﬁuplgpp iayps ggagggi ;rlg]g%aé? it ;%)sg(r)]nds o biockade of the

intefze 86 80he a2 &Eg}ﬁop\ﬁlﬁﬂ PED,! OFHRR fm% Sunt 8f a compound of
effective for said inhibition, together wth at [|east

Founelarlimaarmmmccmally aesmquieasalt@r aawdreg thegeofwehich is effective for

s ERES oGP BB B PPSAOLE R A SobBaboERL o
buccal, rectal, dermal or, especially oral

adm ni stratl on, and for parent eral adm nistration,
The phArmeasentia} eernResifians acearding je fheisveniios atscthessrenenjeral
. ar ; f
ad}vlegll, Fn ob%l%g ag, h@gﬁgﬁéhéag%gét%l g{:‘i{rrgﬁ ?glf %Qﬁe%{allélg) @S‘ad %]msﬁ‘achon, and

focsHigcral adifiserafigy, isGch @rineixﬁmhlav dnti®&Aoe ortsiBcutaneous,
pharmaceutical ly_ active, i ngredi ent al one or togethe
mwaqmad igfrayitredlc mictigherinfusign, fo WAHRbloded primals, spocially humans.
5o S5RAR CNpHS n 18,0580 1 RN gt rcin
alaneiomtdgetiten wﬂihanbygmﬁedng Ampunthd aphernsavdutidatly iaoctiptabiiierrier. The
condi tions, indiyi dlL(Jl al phar nacoki .net c da

dogpeeeef the adige figredieny ant Pﬁ‘b‘&%o f%f%ﬁﬁm% the body

welghtTtB@ abO¥RIhE MUiViBhA BRAIRLRY idiviBudl PREESR oline e 8, IR discase
for the treatment of a pathological condition

to hetreatodhentl the maddeaif edminigisgtioni al | y a di sease, which
responds to bl ockade of the interaction of the CRTH2
receptor with PG)2, especially allergic asthma,

Thiehhvintibs relSiBs £156 fo a PHosdsk B€ h iméthdaorMRarentniling 608 ﬁathologlcal
(COPD), dermmtitis, inflammatory bowel disease,

conditiomnestionesrherqinabioye, cxpeeiallyrdisesse vaticlrrsspanda tq blegkade of the
I
1nt§f%c{é§n gfé tlhg Fﬁfjl"}lﬂﬁlsef:%l&{ ‘gfr%frln P@] b%gem @%1@ g%%gtﬁglaaﬁm? H§ rZ:hromc

ObSININO S ptllnm’iﬁry dibeasel (SOPDY, deemaiiixi iiiﬂ&trﬁiiﬁ@kytbowel disease, and
war m bl ooded ani mal s, for _exanpl e huma

theymateid aﬁh{ltlv dihg compREnds i omﬂgﬂtor sqﬂ&ﬁ %péqdé\a@othvepf s be
adﬂn%)@getg%lfle éfﬁ%sﬁercg%y;lg 6@@@%?K%E5%ﬁhyc&g&glt@s.
apprOX|nat|ver 1000 ng per person per day, divided

Thgiéfﬁ%{o %élﬂfﬁt%f S 0P SHed apiaals, F Framuye Bifaans of
apprONRAMRA k?i)éd& @Qghﬂ"isﬁﬁ@féﬁa@l})’\ﬁ'&h aé) ﬁb&irﬁﬁwel/y Poig to

determ ned a physrcran, in o
app@k@n@twnlycff(}()@mmc @sefenahlcyl fmm agproxmtwo}ydhotmg to apprépgmatively

1o TR pe b BH o R P BT & L b P iighpay. for

exaﬁgle L BSHORS Sarfé silzé) T heReouhtiofthe B&hp@.ﬂﬂ actdaﬂy aemefidténéd will
of the
typically be determined by a physician, in the light of the relevant circumstances, including

r—l

the condition to be treated, the chosen route of administration, the actual compound
administered, the age, the weight, and response of the individual patient, the severity of the
patient’s symptoms, and the like, for example, children usually receive half of the adults

dose.
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patient's synptons, and the |like, for exanple,

children usually receive half of the adults dose. WO
WQe®6HBR325 PCT/ 1 B2005/ 054380 32 The phar macRCr/iBR2805/054380

conpositions conprise from appr oximately 1%to

approximately 95% preferably from approxi mately 20%

to approxinmately 90% active ingredient. ) 0
ThepLARACERAGAL SImBRSHHATS COMBHES SRBIPRIFTIEY e 1q FRASRIMBIFLY 95%.
préTBbRErorh ApproX AREIS 200 o UpbloxHASBED0%, AecliPe DgFicas

coat éd and uncoated tablets, pills, ampoul es, vials,
Phgupgeeuticadcorapositihmsgeegdingto thedayention mayrhe; forexardplsaigamit dosage
ol B B oo R B R e P B s, drgtos, o
caﬂ)siuflbs?Fihﬁi@i dpﬁfg@ ﬂ’&?nssa@é,%ﬁe)&fné%? baiMkhts, GYdh) pafiés, emulsions,

elixirs, dispersions, transdermal patches or pads, or
foams, chewabie gwrvs, ttingtresg Bristieks; AwpS,rsprays obacrosnds, SEwnp OUeTHKirs,

| Lne [ t he .l
il SEARUCHAEY FARRS Ik Yo BEt R s yea SR B Blescg he
com@binEinl I@isRttcd Rhpacit), andethlikd. Bxafiples @dd capOUIPOSIntdiniAg from

of the Present invention are prepared in a manner
abu Aty & tqrhout 0 gragtiveingrsdienthy neans of conventi onal

m xi ng, granul ating, coating, dissolving,

| yophi l'i zing or confectioning processes. 15 Sol utions
Thefphtuimeacautidal eompigpiténhs @fithe mestntinsentonspepepakd in andnner known,

especi al l y_isotoni c .aqueous .sql utions oI SusSpensions,.
Pes 6 Yo PP I, mEE ! CPRveRHPtAY MRS BRRHIatT, CoRingpHEIHine.
lyéﬂihﬁiz%’%*&r QhnfectipRiBBiptdcgds.composi tions, that conprise

the active ingredrent alone or together with a

carrier, for exanple mannitol, for such solutions or

spensjons..t o be .produced prior .to use. The . .

Sol{ERR AL LS e i ngGABaE DT she Sargrab R HiF rspe el ilgpiiaaueous
soRM¥nE O EREpchSiofX Grdprefdrsbly Liyd, A DeRsPodiBlePfop SRAMSIE iV @S case of

stabilizers, wetting agents and/or enulsifiers, )
lyaphilinsd cpmppsitionsa that cqraprisertheyagtive iingredigntdone of tegether avith a

/ r ] .
coB ! A AN, A SRRt Ao SRR B o o e
Thephhinyebutidat cargpgsitivns g be stdiitized unld/s0mby cenprise@xcipients, for
suspensi ons may conprise viscosity-increasing .
examplePapReB@tives, siabitizers oHetting agsnbosnd/Rrempldtiens, johbilizers, salts for
. iyl ' ‘

rof RO L SRk Hh S R b i ol Y LRI NAT R s, for
examopledryen¢ant b camngatiatal dissalying loe iyophiizirggobeessast st sadd solutions

oils customary for injectjon purpgses. There may. be
o RSREPENE TR ATRIIve SFBRPAEParing Siantes, FYFhAs AT or s
cafbdRymEMYicailNo®s cirgsyt(}gﬁéﬂgg@&m@é%,e&gxhﬁn,l Wiﬁﬁgyl?%ﬁ%e Yor gelatin.

acid having from especially from’l
carbon atons, for exanple lauric acid, tridecylic

Suggeingfong}/nr (i)iﬂ:(;n(iprise as the oil component the vegetable, synthetic or semi-synthetic
oils customary for injection purposes. There may be mentioned as such especially liquid
fatty acid esters that contain as the acid component a long-chain fatty acid having from 8 to
22, especially from 12 to 22, carbon atoms, for example lauric acid, tridecylic acid, myristic
acid, pentadecylic acid, palmitic acid, margaric acid, stearic acid, arachidic acid, behenic
acid or corresponding unsaturated acids, for example oleic acid, elaidic acid, erucic acid,
brasidic acid or linoleic acid, if desired with the addition of antioxidants, for example

vitamin E, B-carotene or 3,5-di-zerr-butyl-4-hydroxytoluene. The alcohol component of
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30 acid, pentadecylic acid, palmtic acid, margaric

acid, stearic acid, arachidic acid, behenic acid or
w@earsesendi ng unsaturated acids, for exanpl e BUBIR2005/054380

acid, elaidic acid, erucic acj,d, brasidic acid or

linoleic acid, if desired mﬁt the addition of

ant i oxi dants, for | e amn E, Q-carotene
thoge fatpy aci pster) E}WF m&x@rﬁ? 8§9€%f| gRAmSARd iS;MEBYAT PO Y'hydf oxy, for
ex?xﬁ;%%r}ﬁgﬁo- odi- ¥ RYARX9 7A3ARI1 Wé}laﬁ%@@ﬁ‘{e @éﬂﬁsghaﬁ’b’i propanol,

hose fatty acid esters has ‘a maxi numof 6 carb
butanoher perdanad ontheadsonaars pstopfhpd espeyially gtycobaml;gj}r@r@i The

fofl P RE S EIET ALY S bt I NOIERGE ™Gl ofeh e plege sopropyl
mirmté SO RRGRRS LA AICARSTS 3bblyofyiAbne¥Ifkerol trioleate,

cerol folovmn exanples of fatty acid esters
Gﬁe s ErEs)o] M1§1w1§é2'r'1étﬁgb’§ﬁ@@ ofsetyated fagitagids wdhmhemlengths of
[ t I
CRISRAZ Holl R BRI s Bl Bt BG bl dfeddonsced oil
aliPedd i), 0livé/bil] aastor 8il ZSesdrhé 01| sygedandil @i nsart espcitly feddundnut oil.
acids with chain lengths of C8 to Cl2, MIs AG
Germany), but especially vegetable oil's, such as
Th% S]E&ﬂﬁle&qnﬁk on co :;])Haﬁ ﬁg!ﬁu‘eﬁ% Qﬁsltomfr?%é?ﬁleloﬁﬂ r sterlle
ame ol |, soybean ol re especially groun
cond1t1onsi theldamei appbBest almOontrmdu‘cilgl the campgsitsins iietn ampoeles or vials and
@ red i.n customary manner under sterile
seglpigdhe FUANeShe same applies al so to introducing the
conpositions into anpoules or vials and sealing the
contai ners. Pharmaceutical conpositions for oral o
Pharindcairtscal eothpositiens fbteore}ﬁchnilml@ttam:l cortsi qlvitangﬁdtb}ecomtamng the
carr| |
acfife ety R P et T Arsifea iAmlisd aje b ey ana
préte¥ding the nhiktuile SF dRBe@br AREQEHA hter tBE h@ditibh 6f ARpebriatiexcipients,
of approprlate excipients, into tablets, dragee cores
intgtabletp.slingos coras or sapsules. IE)@S%MIPQSSIb&fOf them todetiecorporated into
pldsﬂ?&éa?ﬁér@ttﬁq 811% ?hse e{%‘u@é Eqég‘dl&ﬁg {o (gﬁ’aset (F-eas Qllggs%ﬁ’ﬁ Hl%asured
amfoeagured anounts. 20 Suitable carriers are especially
fillers, such as sugars, for exanple |actose,
saccharose, mannitol or sorbitol, cellul ose
c
SuREAE Bt Rl R ek R R 1 Rackharose
mamttoborrsdﬂnml, eel]ulbsealsreparamants apd&)t ea;lcmusphtgplﬁacbes foranpinple

tri%:aﬁ r'g@éﬁggﬂ"}at qq&ugg ﬁl]y Otggttbp ﬁa{tg hand%md%rs such as starch pastes
usi b ORARIPRPYd Y Rsk GRE! ot gosdto st%Rﬂlﬂ HéThtin, tragacanth methylcellulose,

car boxynet hyl cel | ul’ose’ and/ or ~ pol yvi nyl pyrrol i doné,
hydregypropyiniethjdedlludase, @dmmc@gommthylcheasd/phe
bove- i oned rche and/ o car t hyl .
ol TV o8 AnieE dFAGRSE: PSRl Ay g ve-mentioned
stadd Heth,Hin@/o2 chrthox PrhetBySddrth, Idhess Bled polisiinydsyrssiilord) agar, alginic acid

al ginate. Excipients are especially flow conditioners
or gsalt thereof, such as sodium alginate. Excipients are especially flow conditioners and

lubricants, for example silicic acid, talc, stearic acid or salts thereof, such as magnesium or
calcium stearate, and/or polyethylene glycol. Dragée cores are provided with suitable,

optionally enteric, coatings, there being used, inter alia, concentrated sugar solutions which
may comprise gum Arabic, talc, polyvinylpyrrolidone, polyethylene glycol, and/or titanium

dioxide, or coating solutions in suitable organic solvents, or, for the preparation of enteric
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| ubricants, for exanple silicic acid, talc, stearic

acid or salts thereof, such as nagnesi umor 30 cal ci um
wGet@anze; and/ or pol yet hyl ene gl ycol. Dragee RPOF/EBR0GY(ES4380

provi ded with suitable, optiqnally enteric, coatings,

t here being used, inter alia,” concentrated sugar

TR O A LIRS A—
hyttdx§PlopPImeiiyAddi fifose %hth%ﬁ?é C‘&ﬂsuﬁég b Hﬁnﬁlléd"ca?k'ﬁlEﬁfﬂl«ﬁe of gelatin

orgahi ¢ sol vents, of, for the preparadtion enteric
an\of Qcﬂt)&albﬁ%Q@l@@ﬁader@aEﬁmS A@@plastamm,aauph gsglycerol or sorbitol.

Th%%—&ils& ??;H%{}EE %?sﬁé%ggglma Vo 1ngre% St iant thg St S grQnqus for
exEPleGRPANGY,| sUER ByIacekd, Bimiess, Aithhgstitéhes, GaRAY %ﬁ&an’#sf 8uch as talc
dry-filled capsul es made of gel atin and of soft

or sueghesdur steaiste gndrifdlesisid wish stabitizersla saft ishpsigsdheseqtive ingredient
is ﬁfé?&a‘tﬁigggéig&{ ﬁlj sudpen %{9/% 9{ stnug"JFté 011n %cfyéﬁ[t% 51|1clfh a%i f&t@?éﬂg ﬁérafﬁn oil

or Yigaidpobyrethyllé@ie dy@iq n‘tpieﬁlgvpdshbrel dldofos stabiligdts and/begitibaserial
bi nders, such as starches, and/or glidants, such as

agenip to bepddechdAvesion Rsmensy mew be added; t? thedablels @t ragge coatings or the
eSS 1B St IO I IGARPLARR duosBEb! ndibRE BTG doses of
acwaingrediens such as fatty oils, paraffin oil or

l'iquid pol yethyl ene glycols, i t bei ng possi bl e al so

for stabilizers and/or antibacterial agents to be
Fo@ﬂﬁ%&era@ﬁ&%ﬂﬁaﬁbﬁ rﬁig &s%ﬁltllaﬁs @%ﬁ&tﬁ/@ ildh&diém %&r-%luble

dragee coatings or t O capsul e casings, for exanple

forfngy rfox @@mplﬁ oﬁﬁawa‘r@rrscpiublp csalesor equeoys injelitivatsaspgnsibny that contain

.doses .act i ngr For are .
Vit ingtersinE SipsTan RSBl ot BBl Shipblg The active
ingrBdiERdbSBnall{ topRRE withlestbibRntst 84nalsd B in@K@fineofaf lydphilizate and

wat er - sol ubl e salt, or aqueous injection suspensjons

be mpasde interitsqlution bsfoge BareRieta) adminisetipn by shapsiditiencef salvants.
stabilizers, are especially suitable. The active
i ngredient, optionally together with excipients, can

A flrther blﬁ;ed:tl’d)f thecinb@tiona$ a prdcyssdbi picparirg 1B d, 9-1b&alli§&ﬁ@-1H-carbazole
into a sglution hefore parenteral _adm njstration hy

comema%m fEognula. Gempaimds acoerding tg,Eernyys ket the praseps vention can
ARt B ARReRERAEsRns outlined n Scpeme 1 below. The

coﬁmomdsa)btame(&:rrrmoal&dbe eanerted ingo & phatoraceilitwally edceptable salt thereof
._present invention can be prepared according to the
in g SRSl kNOSMAAS® of reactions outlined in Scheme 1

bel ow. The conpounds obtai ned may al so be converted

into a pharmaceutically acceptable salt thereof in a
Compongds dxﬁibmmeﬁommay be n(aowfagumisb}oiﬂle applidatioe ot adaptatiay of

adapt at.j o

knRRa TR bR 3Y AR R0ds SRk R Biuf OF i BlibeTinShe titerature,

fol&agtiplf Bbse dWscritkddy reck R. € ha "tbhz@?@feldhﬁ‘e orgh@ic transformations: a
exanpl e those descri bed by Lar ock

guidedeitns Hewrd iSVeUPon § BHIGEORY aywmh@hsl 993 guide to
In ftﬂ'ér}%étf?)ﬂ? hes%flgéﬂ)hﬁ'glﬁgﬁér?ﬁ 'n?aglsoe neyg_w %’ Ho%&? Eéacn{'reg R]?lctional

groups, for example hydroxy, amino, imino, thio or carboxy groups, where these are desired

in the final product, to avoid their unwanted participation in the reactions. Conventional

protecting groups may be used in accordance with standard practice, for example see
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In the reactions described hereinafter, it may be
necessary to protect reactive functional 30 groups,

wo eneexBepl e hydroxy, am no, imno, thio or caP@DKB005/054380
groups, where these are desirgd in the final product,
to avoid their unwanted partiCipation in the

rea nve nal tecting .groups ma d
GTF?PeQ'E- Wretidh @%’[&%@tl&né’ ctﬂfa%wpéég Or&ﬁmce%?%wé Wiley-
Int\é\ch%QQ@(@;g}pZS PCT/ 1 B2005/ 054380 35 Greene T. W and

in "Protective groups in organic

synt heS| s" WI ey- Interscience (1999). Generally, the

g R Ko7 88 ol 7k faleb B T Pl (o of Formata

I cbﬁ@ﬁbéscarhkd}fémmblé @a&iﬁh'l&n@@nl@@ﬁ seilled ge@on g. M. BB Biekk ez al., J.
et al Med. Chem 2002, 3509- 352 ) In such a

Mede %mom%%%ﬁ%ﬁ%} by buch acrﬁaqﬂ@nrmpbﬁnlllhydmmeeifﬁ opnyla 1,

iy B0, O OB P LA Tt roen

CROUBH%2 @H&CUOalk}flylG lcohdensdibwith dewwmmamlemerﬁaﬁmldﬁa?onnula 2,
wherein B represents hydroxy or al koxy. and RS is

wlégeva B reprssentohydrormnen alkgxy, anpd Bh@ ag dglingeclor Formyyla hin the presence
of e iy AR g BBl Bl

ScBem&2. ~ HR3 | NNH2 + R\ / \ RA5ARBORAL12
3 SchemsllSA onpound of Fornula 5 .
RSR\ /' \' N R4 "C§2 R 5 is obtainedden an al ky Ayt on

t+ebnfroma i1t ermedi ate of For

1

[\

Scheme 1

A compound of Formula 5

1
R R5 O

is obtained in an alkylation reaction from an intermediate of Formula 4

;
R2 | e
B
R3 \

N
R* H
4
with an alkylating reagent of Formula L-CH,CO3R, wherein R represents an alkyl group,
preferably ethyl or zert.-butyl, and L is a leaving group, in the presence of a base, such as

cesium carbonate, sodium hydride, potassium rert.-butoxide or the like, in a suitable solvent,
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RRRLRS OB R3\/ \' N RH 4 wth an alkylating
reagent of Fornula L-CH2CO2R, wherein R represents an
wa@kwgl7gedup, 20 preferably ethyl or tent.-buegl/B2ae5d54380
L is aleaving group, in the:ﬁresence of a base, such
cesi um car bonat e, sodi umhydride, potassium

as
tert. -butOXI r.the like, i |l e sqlvent, WO

SuChRfe8 %@T‘Nfﬁﬁeo@f’é@&ﬁé\yl %emgﬁzﬁg@gar@ &t one,
tetrahydrof uran, di oxane or N, N-di net hyl f or mam de.

Sui table I eaving groups L are such as halo, in
Sutable leayingrgroupsipamssucthasdradg, impatyicelay bromo arebidroxyesyloxy or

Pr ef epahl teco f For eth
tosglo R certaly e g SRPRRAL A oG P DR Tt prafhopseige.
R6, R3 N R4 ~-CO2 R 6 wherein R6' represents -NR7RS8
as defined herei nabove for Formula |, and R represents
A pregymsor ofiForglagi ned by condensing an internediate of
Forrggula?RlSO R R OH RBRN R4 C®2 R
R5
R2
R’
R3 \
N

CO.R

R4

6
wherein R® represents -NR'R?® as defined hereinabove for Formula I, and R represents alkyl,

is obtained by condensing an intermediate of Formula 7
R? R5 O

OH

with a primary or secondary amine of Formula HNR'R® by means of standard coupling
reagents such as 1,3-dicyclohexylcarbodiimide, 1,3-diisopropylcarbodiimide, O-(7-
azabenzotriazol-1-yl)-N,N,N’, N’-tetramethyluronium hexafluorophosphate and the like, in
the presence of a base; or

via the corresponding acid halide of Formula 8

R1 5
R2 R P

Hal

wherein Hal represents halogen, preferably chloro or bromo, in the presence of a base. The
acid halide is obtained by reacting the corresponding acid with a halogenating reagent under
conditions known to a skilled person, preferably by means of oxalyl chloride in the presence

of a catalytic amount of N,N-dimethylformamide, phosphorous oxychloride or
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10 7 with a primary or secondary am ne of Formul a
HNR7R8 by neans of standard coupling reagents such as
wa @679 | ohexyl car bodi i m de, PCT/IB2005/054380
1, 3-di i sopropyl carbodii m de, Q(?-
azabenzotriazol -1-yl)-N, N, N 3l\r -tetranmet hyl uroni um
52 L)Iuorﬁgg hate and the Ilke in the presence of
bi omgy n&?:he correspondi ng aci d hal i de of
Formula 8 R RLRS OHal R3 N R4 "CO2 R 8 wherein
Hal represents hal ogen, preferably chloro or brono, in
A preeunsorafdiormulafd a base. The acid halide is obtained
by eactl ng the corresponding acid with a hal ogenati ng
conditions known to a skilled person,
ans of oxalyl chloride in the presence
| i c amount of N, N-di met hyl f or mam de,
: . oxychl oride or WO 2006/ 070325
/ E%SOSI 054380 37 Dbis(trichloronethyl)carbonate.
Aprec é@r of Formula 9 R R R5 0 R6" RI N R4
R{) % wherein R6" represents al koxy or
aryl -at koxy, and R represents al kyl, is obtained by
19 n
e Bt Pt Y GREReIO, S RAehn A, Mokhaifta by
cogdamsmgshﬂ:@rmspm%@nboxyhc |aa1dtw1du¢ mag@ﬂ o Formula B&Bfrpwherein X
ul fonat e

is g Ifgyllng%g&)ug Wcﬁ ﬁ%i‘%f)%%ne H}:}éargtfulg (g or bto nYo or alkyf or arylsulfonate,

such as mesylate or tosylate; in the presence of a base.

Hydrolysis of the CO;R group in Formula 10

R1
R2 R P
R6
R3 \
R4 '\ll\
CO,R
10

is carried out using routine procedures, for example by treatment with aqueous sodium
hydroxide or lithium hydroxide; or trifluoroacetic acid or hydrochloric acid, to give a

compound of Formula L.

A precursor of Formula 11
0O

RS R
@)
11
wherein R®” represents -NR'R® and R’ and R® are as defined hereinabove for Formula I, is
obtained by condensing the corresponding 4-oxo-cyclohexanecarboxylic acid with a
primary or secondary amine of Formula HNRR® by means of a standard coupling reagent

such as 1,3-dicyclohexylcarbodiimide, 1,3-diisopropylcarbodiimide, O-(7-azabenzotriazol-
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10 Hydrolysis of the CO2R group in Formula 10 R2 Rl
R5 0O R RBN RA"CR R 10 is carried out using

WO ouwbms2pr ocedures, for exanpl e by treat ment RET/B2005/054380
aqueous sodi um hydroxi de or §|thiun1hydroxide; or
trifluoroacetic acid or hydroéhloric acid, to give a

SRS S Bl 0 LU e o

badi@r R8 are as defined herelnabove for Fornula I, is
obt ai ned by condensing the correspondi ng o
viaithe xorrespohding deorxeecyclobrydnecarhenyd halidd; pmfezrablmdhlmndy opbromide, in

th%?erg%glg? é}’ a @%‘6{] ’f]i)]egaflqigélgﬁ is o@& (Ilq gg gac{m X correspondlng acid with a
ha%g@nﬁin%&@dg@ﬁﬂiﬂeﬁ@dtﬂ%ﬂs Kh6fn to a skllled person, preferably by means of

3- di I sopropyl car bodi i m de, -azabenzotri azol
oxg]gbghlgr;d;g PEp homgps) g@o@gyxg@mr 13s(tnchloromethyl)carbonate
1-yl)-N,N, N , N -tetranet hyl uroni um hexaf | uor ophosphat e
and the like, in the presence of a base; or via the
A PREGSSNETNBOREGF a1 T W(Z}ie@éiﬁ RN egresearwlkorg) ordeyl-alkoxy, and R
preferably chloride or bromde, in the presence of a
rema%ts afigd, i§ eb@mémdr@nd@sw&tm ¢rEpspondingearboreylicgeid with a reagent
olt t
o R hohain (& 8t Bl R aldeh 7 BRI ghioro o
brdnyo;nealis/]-odr apylsilfdnateh) bunhi ad enesplateqpdraspthate, avgpectively, in the presence
oxychl oride, or bis(trichloronethyl)carbonate. A
Ofﬁiéghrsor of above Fornula 11, wherein R6"' represents
al koxy, or aryl-al koxy, and R represents alkyl, is
obt ai ned by condensing the correspondi ng carboxylic
4-Quo-dyclphdxanecatwyphe acid of Bérnide dl a X- R6"', wherein X
ig a leaving group such as hal ogen, in particular
chl oro or

OH
)

R5

12
wherein R’ is alkyl (other than hydrogen), is easily accessed by means of known methods
(e.g. J. Am. Chem. Soc. 1946, 68, 338-340).

A phenyl hydrazine of Formula 13

13
is prepared in three steps according to known methods starting from the corresponding
aniline:
(i) alkylation with an alkylating reagent of Formula L-CH,CO,R, wherein R represents an
alkyl group, preferably ethyl or rerz.-butyl, and L is a leaving group as defined above in the

reaction with a compound of Formula 4, in the presence of a base, such as ethyl-diisopropyl-
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brono; or al kyl- or arylsul fonate, such as nesyl ate or

tosyl ate, respectively, in the presence of a base.
Wa200%07139% | ohexanecar boxyl i ¢ acid of Fornul a 12CT/{B2RE5/054380

OH O 15 12 wherein R5 is alkyl (other than

hydrogen), is easily accessed by neans of known

w5 el o o A
soNRBsifch as Bletbh& abttorallild JetrshyRf SRAH SHokdheld? rNeﬁ dthER§1formamide.

according to known methods starting fromt
Suitable ésip edetiving grawp suchers halo) inghattydudari boemoior hhlam, or mesyloxy or

oY (B R S ong ST fled ST GG it FT Gphhotboctato

(ii} ﬁﬁbsati@)ﬁtbg meaRb df $oditm AitHiRAYE HByRItELD 1@&&&1}1!1&&%@ @NE and

In the reaction V\Athacorrpound of Formula 4, in
subsyauqnt sedviatien with zinganetal igaesticaasicet hyl - di i sopropyl WO

2006/ 070325 PCT/ 1 B2005/ 054380 39 ami ne, cesium

car bonat e, sodi um hydride, potassiumtent.-butoxide or

Suithisle latd@ganit selvanits, tvttitieare Smdry@tfer tl&uxhbse&h&em'ﬁh @baditions.
acetonitrile, tetra dr of ur an, di gxan

Proferedisoluents are sthermserh as digthyl shes, daISPgroayll cdbgri Frgpedhaxyp?-methyl-

[
P ki, LA 01 PUENL SR 5 oty such
md%hmmhleﬂlahorlplﬂ@ﬁﬂ iseprepimdl, Hntalmh-mu]:mtaabb()r teB-Huitanpl; or
sati o b means of sodiumpitrite, gr }
hyamy PR SEEh asibenpeng, oimnEy Aylengcherang, cyfiphexage or petroleum derived

hy@HREBEHE Bt hﬁlﬁgéifaiédq{ird}%ctafboﬁb REcHE @bhlbfonRdRink Ctrﬁﬁlo?o methane,
Suitabl é are drgani ¢ sol vent’s, which are inert under

tettaghlordroethane; d@btqr«amhmnmcmomﬁhane lor ehlorabenzene] arastess, such as

ot SRSl S RS o o P b iR B S RERRY by SRS and the ke
as %llﬁﬁ AR 10 1Pk, A@N?dlﬂbtﬁ?nwﬁumﬂieb ABeth9I-pytdlifone, SV, N-

such as
dimethyl-acetamide, hexamethyl-phosphoric triamide, acetonitrile, acetone or nitromethane.

Likewise, mixtures of above-mentioned solvents can be employed.

Suitable bases used in the processes described herein can be of inorganic or organic nature.
Preferred are alkali metal hydroxide, for example lithium, sodium or potassium hydroxide,
earth alkali metal hydroxide, for example barium hydroxide, alkali metal carbonate such as
sodium or potassium carbonate, earth alkali metal carbonate, such as calcium carbonate, or
alkali metal or earth alkali metal alkoxide, such as sodium or potassium methoxide,
ethoxide, or tert-butoxide; or organic amines, for example trialkyl-(C;-Cg)-amine, such as
triethylamine, ethyl-diisopropyl-amine, or heterocyclic amines, such as 1,4-
diazabicyclo[2.2.2]octane (DABCO), 1,8-diazabicyclo[5.4.0Jundec-7-ene (DBU), pyridine,
2,6-lutidine, 4-dimethylamino-pyridine, 1-methyl-piperidine or 4-methyl-morpholine.
Furthermore, alkali metals, such as sodium, or hydrides thereof, such as sodium hydride,

can be employed. The above-mentioned bases can be used as antacid agents.

Suitable coupling reagents act as dehydrating reagents, for example carbodiimides, such as

diisopropylcarbodiimide, dicyclohexylcarbodiimide, or N-(3-dimethylaminopropyl)-N'-
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met hanol , et hanol, propanol, isopropanol, butanol,

i sobutanol or tert-butanol; or hydrocarbons, such as
whemwsens?2s t ol uene, xyl ene, hexane, cycl ohexaneP@¥/1B2005/054380

petrol eum derived hydrocarbons, or hal ogenated

hydr ocar bons, such as di chl oronet hane,

trichl orq-nethane, . tetrachl or onet hane, . -
Ay IR U AT OF GHBODH cempginslselibsesagbony}diimidazole,
or $ N StaSolieH EBmPSurkR, BV bth§R SIpRERy1-ifxa2TMES - sufffdle, 33 well as
triethyl am ne; 4-nethyl-ndrpholine, pyridine, and the
2,4,6-tapropysl,16)2,4, 6drickatrephogplmuinhncc 2 d¢b-trioxide (PPACA;

N, . N-di met hyl - 1. id t hyl - lid L N=
oI P R R PR Ry PLish EpSPrEtE suelyehiso-butyl
chRESfoRNAtE] drl (Benz@GRizON E-yRixyLiris-@iBbthRehino) L iheSyHonfim-

m xtures of above-nentioned sol vents can be enpl oyed.

hexgfluonenhepphatey3XR), (sbenzotriazel 1 pilbly A5 Y6y trimaeityderonium-

4nd i f I. ! i r i n : :
R SRl e e T ST
hekafluorephossiats (A DY) oal ths SiketrorbysitrizkioiémethgBédrborakds at |

nmet al _ hydroxi de, for exanpl e barium hydroxide, alkali

diphepylphesphprsmidate. s élpptla@es@mhghlg@de@ ipdigatgdqin the presence of a
' L ear .

e e h R e & o P onfE R Ry SRR oy eyl
diisgrapyladnkioxi de, such as sodi um or potassi um et hoxi de,
25 ethoxide, or tert-butoxide; or organic am nes, for

exanpl e trial kyl - (C1-C6) -am ne, such as
Pattiduir B8 HnRSits G InvehtichoRs 8BX¢HbEIMIMBe f@lowing Examples, which
het erocyclic am nes, such as 1, 4- diazabicyclof2.2. 2]
senye tta il bistr@aBEONyentiod-inl impze détal) withpat lamiding itd cope-ip apy way.
(DBU), pyridine, 2,6-lutidine,
4-di met hyl am no- pyri di ne, 1-nethyl-piperidine or
Exbeiidnydl-pi@t:phol i ne.  Furthernore, alkali metals, such
as sodium or hydrides thereof, such as sodium
hydri de, 30 can be enployed. The above-nenti oned bases
Abco%vigﬁ ﬁ'?glq R84 RAL %d agents. Suitable coupling
reagenf)s Ct"as dehydrating reagents, for exanple
AcGH bodi i m des acsticcdtids  di i sopropyl carbodi i m de,
di cycl ohexyl carbodi i m de, or N (3
BSAYi et hyl ami ndivéserum Alpgmingoe/ 070325
calcgT/ | B2005/ 05%§I%ngte‘&o et hyl carbodi i m de hydrochloric
acid salt; or carbonyl conpounds, |ike
CHgtbonyl di i m dachddremethane 1, 2- oxazol i um conpounds, |ike
-et hyl -5-phenyl -i so ol Lum 3-sul fonate, as well as
Cé?h, 6-triprop ‘-“f?%e,‘gcié?@?%mt ri oxatri phosphori nane- 2, 4
con®-trioxide (RBAGHirateR’ Opanephosphonic acid cyclic
anhydride), or al kyl chloroformtes, such as iso-butyl
DIEAchl or of or matethyl-dtisopropyl-amine

zotriazol -1 stris-(di.net hyl am no) - phosphoni u
?ﬂexafl uor oﬁ'ﬁlgz%ﬁxﬁéh{'%ﬁyiofpy@%enzot riazol -1
DMYI ) - N, N, N, Ny Nefimefigifosthathidei um tetrafl uorobor at
(TBT

DM‘SQNU? N, N -t dimethilsulfoxids (7- azabenzot ri azol e- 1-yl ) - ur

ium hexafl { JW.and the |ike; or
EIgfé(t richl or o#eﬁ{yg%ﬁ%gﬁﬁééﬁé%gj@‘ C(L)Qrmdrjl
ESliNgBeny| phosplkitscaoipay onizationeimassspectirémetyyt chl ori de;
Etif i ndi cat ed ieﬁltlhe presence of a
y

EtOAc ethyl acetate
EtOH ethanol



10

15

20

25

30

10 base such as triethylam ne, or 4-ethyl-norpholine,
or 4-nethyl -pi peridine, or ethyl- diisopropyl-am ne.
we@aobtikar enbodi nents of the invention are JdeGLIB2&ENS54380
in the foll ow ng Exanples, whjch serve to illustrate
the invention in nore detail Without limting its
scope in any \Q‘ﬁy }5 Experinental part: Abbreviations
X as used her ei'ffMPAcOH acetic acid 20 BSA Bovi ne
FL$PRUM Al buni n presbednQalailsatiag RGHGCL2
di chl oronmet hane CDC13 deut'erated chl oroform conc.
g concentrat ed 2BamfsEA et hyl -di i sopropyl -ani ne DVAP
h 4- N, N- Di net hyl. am %}gpyri dine DWVMF N, N-di net hyl f or mam de
DVBO di met hyl $QP¥®xi de  EDTA

HESSY| enedi anm nRinkts Basfeld SaRSofitidd ES| - M5 el ectrospray
i oni zation - mass spectronetry Et ethyl EtOAc et hyl

HERFS ate  Et OH4e2 XygihyDerip¢reziog 1 Stirarsul Rpa0Bid 54380
mdt Ex Exanplv%lt LI PR Fl uorescent | naging Pl ate Reader
g gram(s) h holf(s) 5 HBSS Hank's Bal anced Salt
HQol uti on HEPE®ydrochloric acid
4- ( 2- hydr oxyet hyl ) - pi per azi ne- 1- et hanesul foni ¢ aci d
wat er HO THgknPeefampance Ligyid Chromatography

H>S04 sulfuric acid

k kilo

K>COs potassium carbonate
KH,PO4 potassium dihydrogenphosphate
KOtBu potassium zert-butoxide
1 liter(s)

LC liquid chromatography
7} micro

m milli

M molar

MeOH methanol

min minute(s)

mol mole(s)

MS Mass Spectroscopy
MW molecular weight

N normality of solution
NaH sodium hydride

NaCl sodium chloride
NaHCO; sodium hydrogencarbonate
Na,CO, sodium carbonate
NaNO, sodium nitrite

NaOAc sodium acetate

NaOH sodium hydroxide

Na,SO,4 sodium sulfate
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HPLC Hi gh- Performance Liquid Chromatography 10 H2S04
sulfuric acid k kilo K2C03 potassi um carbonate KH2P04
w@iasH3e di hydr ogenphosphate KO Bu pot assi uP€T/IB2005/054380
tert-butoxide 15 1 liter(s) L l'iquid chromat ography
mcro mmlli Mnolar 20 Me met hanol mn

m nute(s) nol rml.e(trsqz) M5 Mass Spectroscopy MV

R ppl ecul ar wei JHEBE WO or nal ity of solution NaH

it Sodi um hydri dggodNahnesfididim chl ori de NaHCO3 sodi um
hydr ogencar bonat e I\%ZCGB sodi um car bonate 30 NaNO2

THodi um ni trit getraixdadurendi um acet ate NaOH sodi um

roxi de Na2S0O4 di ul fate WD 2006/ 070325
T%/ | B2005/ 054@@8‘1%'%?“ ﬁﬁﬁ’r"ét ention time rt room
TRENperature HhfudrBidetibugigof uran  TBME

tert-butyl methylether 5 TFA trifluoroacetic acid

Chemistry

General remarks:

All solvents and reagents are used as obtained from commercial sources unless otherwise
indicated. The starting materials are obtained from commercial sources or synthesized using
standard literature procedures.

Temperatures are indicated in degrees Celsius (°C). Unless otherwise indicated, the
reactions take place at room temperature (rt).

In mixtures, relations of parts of solvent or eluent or reagent mixtures in liquid form are
given as volume relations (v/v), unless indicated otherwise.

Preparative chiral separations are performed on a HPLC instrument, equipped with a Dinoex
P580 binary pump and a Photodiode Array Detector Dionex PDA-100, using a Daicel
Chiralcel OD column (20 x 250 mm, 10 um) under isocratic elution conditions (% B)
employing EtOH (eluent A) and hexane (eluent B), run time 30 min; flow rate 10 ml/min,

detection at 220 nm. The compounds are dissolved in EtOH before loading.

HPLC/MS analyses (LC-1 to LC-4) are performed on a Waters 2795 Alliance HPLC
instrument, equipped with a Waters 996 Photodiode Array Detector and a Micromass ZQ™
Waters mass spectrometer (electron spray ionization), detection at 200-400 nm, or on a
Agilent 1100 system, equipped with a Dionex P580 binary pump, a Dionex PDA-100
Photodiode Array Detector and a Finnigan AQA mass spectrometer (LC-5).

- LC-1: Analytical HPLC on a Waters Xterra™ MS Cig column (2.1 x 50mm, 5 pm). Linear
gradient of water/0.06% formic acid (A) and acetonitrile/0.06% formic acid (B) from 5% to
95% B over 2 min; flow rate 0.75 ml/min.

- LC-2: Analytical HPLC on a Waters Xterra™ MS Cig column (4.6 x 50mm, 5 pm). Linear
gradient of water/0.06% formic acid (A) and acetonitrile/0.06% formic acid (B) from 5% to

95% B over 1 min; flow rate 3 ml/min.
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Li near gradient of water/0,06%formc

eh{m}l caa%vtlae%@é%ﬁ)mpémn@@@%rw dFAc(elpenih) ﬁmcbmxas%etheﬁnt B),

S RSP, (S o

. Linear gradient 5 of water/0.06%formc acid
- I(G\)B: Analyticad thiral tHRI(@ p&-fér 6 foararfl BL @ énstrufriBht, equipp&Pivith a Dinoex

% B
P5§8 é)mary pump, a Photodiode Array Detector Dionex PDA-100, a Jasco OR-1590 chiral

detector and a polarimeter, using a Daicel ChiralPak IA column (4.6 x 250 mm, 5 mm)
under isocratic elution conditions (70% B) employing EtOH + 1% TFA (eluent A) and

hexane (eluent B), run time 20 min; flow rate 0.8 ml/min, detection at 210 nm.

- LC-9: Analytical chiral HPLC performed on a HPLC instrument, equipped with a Dinoex
P580 binary pump, a Photodiode Array Detector Dionex PDA-100 and a Jasco OR-1590
chiral detector and a polarimeter, using a Daicel ChiralPak TA column (4.6 x 250 mm,

5 mm) under isocratic elution conditions (80% B) employing EtOH + 1% TFA (eluent A)

and hexane (eluent B), run time 20 min; flow rate 0.8 ml/min, detection at 210 nm.
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over 1 mn; flowrate 3 m/mn. - LG5 Analytical

HPLC on a Zorbax SB-AQ columm (50 x 4.6 mm 5 m:
wao.pwearosgy adi ent of water/0.04%trifl uor oacet PCT/ER2065/054380

(A) and acetonitrile (B) frorg45%to 95% B over 1 mn;

flowrate 4.5 mM/mn, detection at 210, 220, 230, 254

and 280, nm_ 10 - LC-6:.  Anal ytic chiral HP . .
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isocratic elution conditions (95%8) enploying

Et OH 0. 1% TFA (el uent A) and hexane (eluent B), run
Inteirmed'tb@eﬂmn fI owrate 1.0 m/mn, detection at 220

20 - L ytical chi r HPLC per.f ormed_on
OEYFHTEPR 92%:61 oA % Jé{%fjﬁ%’ie -3 8B RIR 4!
punp, a Phot odi ode Array Detector Dionex PDA-100, a

Jasco OR-1590 chiral detector and a polarineter,
Methodhd a Dai cel Chiral Pak A colum (4.6 x 250 nm 5

) G e SRt BRSIE e and hexane. (el uent

A BlixtufeldT 4 dbxc ))%Q)}fékﬁhecéﬂb 1fcedc®d (85 Q/SFBIﬁm d@he®flhydrazine
at 210 nm 2 LC-9: Angjgl’ |ca?- chlral HPL e‘ri)}ho?nrrey

hydrechloride (.12 81 2:hawmrol) mditO5h@0mb ks SélﬂDFirqb@ﬂux Pgygbh. Then, the
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anmdxﬁmrh rmloeirde isiiltered afffand cied cléarifilipdiPakcdoRedao Irt) Mhe ¢ebuling
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so%(‘f k AN %)&?83{’/3 ldt } FK‘TJCZ%?) f'v\%f‘ 1211(1)11‘(1)}6 - gosgmae Bhy: W/P216.30 [M+HT

(CMZ]SH)QBICQHSN%) JA-NRi (€DICl5)o2 8 i(om 1HY; 228 (ray 1H); 2.83 (m, 4H);

s (o e TR ER Bl gt Ap 23 atEnENLTER & s 0

1H)eF.85 gedt, em).a Varian Mercury 300VX FT- NWR
spectrorreter 5 Chenmical shifts (8) are reported in
parts per mllion (ppn) relative to proton resonances

O TR g A GRRAT ) st Toxt de (k)

Following the method described by D. Wustrow et al. (J. Med. Chem. 1998, 41, 760-771),
subtitle compound is obtained from ethyl 4-oxo-cyclohexanecarboxylate as a white solid in
74% yield. 'TH-NMR (CDCls): 1.72 (m, 2H); 2.02 (m, 2H); 2.17 (m, 2H); 2.32 (m, 2H); 2.64
(m, 1H); 12.2 (s, 1H).

b) 9-Ethoxycarbonylmethyl-2,3,4,9-tetrahydro-1H-carbazole-3-carboxylic acid
To a stirred solution of 2,3,4,9-tetrahydro- 1 H-carbazole-3-carboxylic acid (0.40 g,
1.86 mmol) in dry DMF (4 ml) is added NaH (0.16 g, 4.1 mmol, 60% in mineral oil) in one

portion. After gas evolution has ceased, the reaction mixture is kept stirring at rt for 1 h.
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2.49 ppm for chloroform8(H 7.24 ppm Internediate

1.1: 10 9-Ethoxycarb onyl nethyl -2, 3,4,9-tetr ahydr
W@2Mklotsedh azol e-3-carb oxylic acid Method A BYT/IB2005/054380

2,3,4,9-Tetrahydro-1H car bazo]_e- 3-carboxylic acid A

m xture of 4-oxo-cycl ohexanecar boxylic acid (4.05 g,

. R P WG S S,
SahiRited KILPOR SAutidR 2dd ¥RIthe hiixt@¥AR kR Wi didRforomethane. The

residue is dissolved in boiling toluene. Precipitating
Ormmhym\amombm@ and washedewst HoOf andrbding hdried ayvar Na;SO,, filtered
iltrate iLs.,cool.ed to Th uIt|n recipitate
onfl gondepbipd T Terin iy FetevbbiarphY §F oficp B dherane
EtOult3: 1) ts aﬂa E‘ﬁtl@%mﬁ idt8 an%‘i’f wﬁlté Solid0B4 m@ 1%‘1% y1e1d tr

éle|d %ﬁl %) 21mn ESI - M5 (positive ion):
(L83 240 i HSI-MS (asitive dom1 5/0394 16r [ &ﬂléﬁfq@zi)wlllﬁrfmm

C 0l gk (isotly D13l P q D 3pga % il i Gy, 1h0; 2.64

(mf 4H); JZ=§’6 @dHZ—M'B Hy, 4.8 Hz, 8HJ; OH,OS](‘qYJ=97 61z, 12HH)4, 887(s6:8HI,56 90 (dd,

_br, 1 }-31 4- Ox0- cycl ohexanecar boxyl i c aci

=S Hav HZ’tlﬂrQ' GO {8 Jad ST Hpy 1 7\?@4@%& %HZalH) 7.3 (4,

| 9 41, 760-771), btitl d

= 6% H%/qal hed obr}ﬁ g? 4- oxo0- cycl) oheignelcar goisrg?gnas
aV\,hlte solid in 4%yie|d. "HNWMR (CDC13): 1.72 (m

202m2 2.17 (m 2H):; 2.32 (m 2H):; 2.64
M?Fr?)dﬁ 1(2 2 (?) 1H). 38 b) K (m 29
A ﬁm@hféqmé Pﬁ%ﬁbﬁﬁllﬁﬂu%o%&t%é th?&lro%m’)ﬁ& Qcﬂ"s‘aﬁ: . b A o0 famol)

-3-car oxyllc aci'd "To a Stirred sol ution of
an@ 43yx0-yclobexankgatboxylic-acisl (b #2g, 40 3arel) boglptialcAe@HJ(20 ml) is stirred

at ?@%ﬁg 181 h. ll“ 29 %%%lsl)ogés? ﬁlfqryyerq]%i)(g%ogt} E)?llll‘gﬁ %g%j—? d\lgnié stirred for 1
h. PRé Irdsemmg'ﬁﬁécwltageais fRiéRldUivhsied Rt B eREdriddedefRigh vafuum to
m xture IS kept stlrrln at Afor 1 h. WO 2006/070325
giveqme Beiwsyoshenimehyl-3Ah0-tetrehydronlibawherled wattoxylic acid as a
d and stirring is continued
W@&é?ﬁdgw ]édt%/r gdg KH2P04 sol ution is added and the
m xture is extracted with dichl oronmethane. The
organi c Iayers are conbi ned and washed wth H20 and
Inger MediatgydiZed over Na2804 filtered and concentrat ed.
B h 2By c%%hs Vel %ﬂ Fboxyli
o-TIRe SRR TOREp 0 S AR ARSI ARG g sci
Inteonqabatad. 2als pmpauﬂfanu]ogbws todhé pro¢@luBet d@()nbed fﬁﬂln%rmedlate 1.1,

usipa P fsof iy - piring g et ot Pl ot o bRl st (v-4-
ﬂl%@@[%ﬁ?g)}?’dé%%] (aketatth§dfdchloric3El: safk il BlabdTbf i1 (Vphkhtyl-
hydrr;]zino)-aéetaté hydrochloric acid salt (Method B).

Racemic 9-ethoxycarbonylmethyl-6-fluoro-2,3,4,9-tetrahydro- 1 H-carbazole-3-carboxylic
acid is resolved into enantiomerically pure Intermediate 1.2.1 and 1.2.2, respectively, by
applying chiral crystallization techniques by means of a chiral base forming the respective

diastereomeric salts.

Intermediate 1.2.1:
(+)-9-Ethoxycarbonylmethyl-6-fluoro0-2,3,4,9-tetrahydro-1H-carbazole-3-carboxylic

acid
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(m 4H); 2.86 (dd, J=14.3 Hz, 4.8 Hz, 1H); 4.05 (q,

J=7.0 Hz, 2H); 4.88 (s, 2H); 6.90 (dd, J=7.6 Hz, 7.0
wWOoH200607¢33 6. 97 (dd, J=7.6 Hz, 7.0 Hz, | H); 7PCBIR2d)5/054380

J=8.1 Hz, I H; 7.3 (d, 10 J=4%.8 Hz, 1H); 12.08 (s br,

1H. Method B A m xture of ethyl

N- phenyl - hydr azj no) - acet at e rochl ori cid sal .
Rﬂ%?‘.ngbg?%i{éy‘%ﬁ%’ﬂ’im% '62-369{8:20%&6%‘62'&@&';{’{:‘5‘@%%29@' 1Eqrgoxylic

’ 1) i i ?ﬁgﬁ'( j Liarr: N

ac’%(lg't% g%” or iﬁﬁwAl'ﬁg su@génm or?tlageﬁzﬂ)ﬁ)ag\ggr .e'gv@gg?‘()a
mdthylbénzylamine®.9hinh 282Cnarod). $he cleadsoluitonlis booldde rt and the crystals
fo%q?qsdg%é I ﬁgegferdﬁq%llgiﬁlcrtg‘rg%ﬁ Ll'ilﬁg]fyfétlahiﬁel{jgtg lsg\é\ge%?e%%om ttnples'_goom%quc (2x
258 18! DOOXE PP BTRY find ’c%sﬁl Prab i RO Red i BRI e Soted with

-3-carboxylic aci'd as a Ite solid (2.85 g) in 93%
IN/HEN, éind 2Gishatt withredieat Bhelar@ani@ lafgethis dyied oloer Na;SO4 and the solvent

onyl hyl.-6-fluor 0-2,.3,4,9-tetr ahydr..qg-1H carb .. .
evEIHHEE e el 105 PAmOOHER 36 & priee St o d 37 P dptiomaeric excess
(ee?'ﬂf%%g QUALA-9) 31165 RERCHANLSS saeCh] lash 15920 i B TRALH! ©

.1, using (4-fluoro-phenyl)-hydrazine in place of

phenyl hydrazi ne (Method A), or ethyl [N-(4-

fluoro- /I ) - hydrazi no] -acetate hydrochloric acid
IngeéfntedfaﬁgErz%e of ethyl (N-phenyl 25 hydrazino)-acetate
(—)@Efwh%oﬁyﬁl@étﬂyﬁﬁfﬁmfé\@t3t199Lt§}aI?Fﬁi@elm—@arbazole—3—carboxylic

9- et hoxycar bonyl met hyl - 6-f1 uoro- 2, 3, 4, 9-t et r ahydro- 1H
acglar bazol e- 3-carboxylic acid is resolved into

t ricall nt e | at . . .
o530 P sl A 5 2 S APy porva o
InfeRfdE U SS], RMInFRFRS o OhetByBBAZy M mMiA8.SRitH 8E06RE tf (16C-7) 21.33 min.
respective diastereoneric salts. 30 Internedi ate
1.2.1: (+)-9-Ethoxycarb onyl net hyl -6-fl uor
-2 ~tetr ahydr o-1H carb azol e-3-carb oxylic
Ingeémgﬁif%eg 06/ 070325 PCT/ | B2005/ 054380 46 Racenic

9-Brheikhentyeayliatilyy1ngetingt 0-6;3(4, 9106t0a i d3 o Al ch a8y e @bdkllic acid
carbazol e- 3-carboxylic ~acid (15.0 .0 mmol) in

47
Inteprapiate 3 5ieamibe preparsanalpgos fodhe ns@cgrilme& deseriled far bytermediate
- - 7 . 9
LS B U ISP e B R, oy
[NE(@+otiso-phenydphydratine]-dvptatd hydradhleriv adRbaltyintpldoeiof athiyb(N-phenyl-
R ac oy e e DYoL B i BB g beom).
in Et OAc, extracted with [IN HCl, and washed wth

wat er. The organic layer is dried over Na2SO4 and the
Metbod €nt

a) 8-Chloro-2,3,4,9-tetrahydro-1H-carbazole-3-carboxylic acid

A mixture of 4-oxo-cyclohexanecarboxylic acid (3.1g, 21.7mmol) and 2-
chlorophenylhydrazine hydrochloride (4.0 g, 21.7 mmol) in glacial acetic acid (740 ml) is
stirred at reflux for 3 h. The solvent is evaporated and water is added to the residue. The
resulting precipitate is filtered off and dried under high vacuum to give the subtitle
compound as a brownish solid (4.5 g) in 83% yield. tr (LC-5) 0.88 min; ESI-MS (positive
ion): m/z 250.14 [M+H]" (calcd 249.70 for Ci3H;2NO,Cl). 'H-NMR (DMSO-ds): 1.75 (m,
1H); 2.14 (m, 1H); 2.62 (m, 5H); 6.90 (t, /=7.9 Hz, 1H); 7.02 (d, /=7.3 Hz, 1H); 7.30 (d,
J=17.6 Hz, 1H); 7.92 (br s, 1H); 10.9 (br s, 1H).
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evaporated to deliver title conpound as a beige
crystalline solid with an enantioneric excess (ee)
WO-2B%07W38S (LC-7) 23.65 min; aD = +33.5232, +/ -POI/0R2065/054380
(20 Cin ethanol). 10 Internedi ate 1.2.2:
(-)-9- Ethoxycarb onylnethyl- -fluor o0-2,3,4,9-tetr

H-carb azol aci, The title
b)?oﬁﬁﬂ 459 i? %d%a??éﬁ Eeug gfi?oi‘ﬂéc %€i4,8qnz¥} §8%3t i on
A Fkrti‘i’féﬁdﬂﬁﬁufée%‘?rér{i@éj g@ﬁlord—f‘@‘ﬂr do-I FRe aﬁrbaié% @Qarboxyhc acid
R(+) - a- met hyl benzyl am ne, ee>96% tR (LC7) 33

(44D 1g, 17 B5mmot)eande désitm cnrb}mate (2 9 g, 8.92 mmol) in ethanol (150 ml) and

walerrg3 00 o€ SRR BRNLA oot et on b (o amas ot e gotvens ar

eviycried Qdd &H@'dﬁ@@ liésu‘.hfb ishﬁsm@qel@ltuﬁsnﬁﬁs qmldogzsiuﬁ&_{ is treated with
I'nternedi ate . usin -chl oro- phen dr azi ne

1)
benzylpromdde ¢2.29 mlnyll8hl/ ﬁ@d (YexeHoat AP ° ofOfe{ﬁymilQOThe resulting
pr%:('}lilglges 5 J{'lﬁ’clgrgd %?ch 1 gaphﬁ]{y o fs nc@a%%nzl%%dat[ﬁe r}é’s%ﬁ)ecﬂl ﬁfr fled by flash

chfvmh’t@@'aphl\;/bh o Gicat @(lj f(h@b’tﬂ%VHB!OIA@ At) ﬂalh\ter (ﬂ\bé hlﬂé d3inpound as a
Qr t escri bed
yeloriih spl G4 B Eninche il id-bo s BBLVE (s jam s 340.19

d C X G
I e 3 R e N N o o 1 2.19 (.
1H)yﬁ:86c(hi GH)08.184s,2H); 621. (7, Foé Hzi hHYyl 704 &, /a0eit He, 1H); 7.32 (m,
}s 740% is stirred at reflux for 3 h. The
6H)p bg d vaporated and water is added to the
residue. The resulting precipitate is filtered off
and dried under high vacuumto give the subtitle
c) 8drijeroriicthoxycatranyimethylshd #9-tetralydy)-1 HrcaBiBgrolet BhatboxyRic acid
be Fﬂﬁ 5) 0.88 mn; ESI-M (positive 30 ion): mz 250.14
(caI cd 249.70 for C13H12NCO2C1l) . 1H NWR
Cegﬁméﬁg’)gte( (ib 305, (19]2 mﬁlblb)and%t}ikffrbfdﬁoalsétlﬁe (1 a géﬂz ((‘)f% mrilol) are
added3tg a(sgirred §Q}pt1gn p|ﬁ8 chlpl -2 372 Ote abydr@ lli-gg})azoj@Sg:a(hgxyhc acid

R T W —

fore®h dnibep*rwblta&siﬁﬁlte%ecﬁbﬂfan@ﬁnmdnhwoaglﬂir withuatetone. The ﬁltrate is
8-chl oro-2,3,4,9-tetrahydro-1H car bazol e- 3-carboxylic

coa%qn&ateéénq thegesidye i pﬁﬁﬁﬁ«} by, flash-gheomatogeaphy Aa slkicy gelg(beptane/
EtOACS: ﬁ M&dr@ ﬂﬁé@ me{d]a'é% 1owaBfd g%@g filg) f&l@lem t (LC-

Is re ar solution is
S)ym lﬁ)nnnIEShMSh@osmIvv mlt) snardd6s 6¢M¥|{iﬂ? Gtabadl 425D 1t ﬂoe CaiH,e6¥I04Cl).

d ut Lan
'S DGR TR G At Y oy T2 S50 1602 55 ging 20 2.89
(S DiY:r 6l @id, #9514, 4 HE51HY; B.22 (he/=7estl A9 5.07 (d, /=18.2 Hz, 1H);
5.18 (s, 2H); 5.19 (d, J=18.5 Hz, 1H); 6.97 (t, J=7.9 Hz, 1H); 7.08 (dd, J=7.6, 0.9 Hz, 1H);
7.34 (m, 6H).

d) 9-Ethoxycarbonylmethyl-8-chloro-2,3,4,9-tetrahydro- 1 H-carbazole-3-carboxylic acid

A mixture of 8-chloro-9-ethoxycarbonylmethyl-2,3,4,9-tetrahydro-1H-carbazole-3-
carboxylic acid benzyl ester (2.5 g, 5.9 mmol) and 10% palladium on activated charcoal
(480 mg) in ethanol (200 ml) is stirred under a hydrogen atmosphere for 1 h. The catalyst is
filtered off and washed with ethanol. The filtrate is concentrated to dryness to deliver
Intermediate 1.3. tg (LC-5) 0.96 min; ESI-MS (positive ion): m/z 336.23 [M+H]" (calcd
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precipitate is filtered off and the filtrate is
concentrated. The residue is purified by flash
W@ bwoneseyr aphy on silica gel (heptane/ Et OAc BCT/IB20050054380
deliver pure title conmpound a yellowsh solid (4.2
in 69%yield. tR (LC5) 1.09 mn; ESI-M (positive

33@%8@%%631348 o ARG 188 P 185 o g o 1 209

(mgklifn) 121{4161@ 4738 (9()'(in ?H); 4 o é&]ﬁbo }?szH)Eis %(séﬁH);‘k:iqlé g J=7.6 Hz,
IH)b’r‘ 04 (d, 1]|=W 3 I&z) 1H); 7.38 (d J—7 6 Hz, 1H); 12 3 (br S, lH) ’

8- Chl or 0- 9- et hoxycar bonyl net hyl -2, 3, 4, 9-t et rahydr o- 1H

car bazol e- 3- carboxylic acid 15 benzyl ester Cesium
InfearRanaé .1(6. 32 g, 19.2 mmol) and et hyl bronpacetate

1.16 m, 10.2 nmmpl) are added to a stirred solution
9-Bfthoxycarbonylmethyl-3-methyl-2,3,4,9-tetrahydro-1H-carbazole-3-carboxylic acid

- chl. - z9l s
it - s Brebaflal bl BN G bl G RACRL ik SRR 1.1,
usiii‘g)lrm&'fh9l-4-Qﬁ6Icyalbhéﬂahé¢ﬂﬂﬁmyﬁc atidrif prhcabf £0x&-cyélohexdndcarboxylic

The precipitate is filtered off and rinsed thoroughly
acii t h acetone. The filtrate is 20 concentrated and the
residue is purified by flash chromat ography on silica

gel (heptane/ EtOAc 4:1) to afford pure title
1- Meﬂwbémioa&ch)hyﬂnlecmbmﬂiicdcidz 54 ng) in 93%yield. tR

Anoiaing ipdiad inethes (65 YoRuCDRRWIEIEY: - Arkir ke, Soc. 1946, 63

338@@@113 B. éh%)';na{nt 8. §mﬁeé§wlaFan ﬁFﬁ T 971 76%% 1878 35, 917-923;

2H) ;
H. JA:.]Bruspn T.W. |Rg¢ne1,|—.r) Amrzehe(nq Soa _r943 ¢4 282@1}28583 P00videt] subtitle
J=18. 518(s 2H) 5.19 (d, J=18.5 Hz,
Tﬂ?‘m asd”fi "w"j’j??lé '08 (dd, J=7.6, 0.9 Hz,
"HINMR (ODEH): (1”38 qMH) d)73 (m 2H) 243 (m, 6H).
9- Et hoxycar bonyl net hy -8-chl oro-2, 3, 4, 9- t et rahydro- 1H
car bazol e- 3-carboxylic acid A m xture of
et hoxycar bonyl net hyl - 2, 3, 4, 9- t et rahydr o- 1H
In%rﬁ%giz)a(t)?%%s 30 carboxylic acid benzyl ester (2.5 g,
9-Bthdxpearbpn plncktA%6-fladt @slinth gIR2,a@{9-teaitabg dehraHeQabazole-3-
(480 rTg) |n ethanol (200 m) is stirred under a
carRRryégeridat mosphere for 1 h The catalyst is filtered
Inffthe A48 288 ?ﬁ?)ai’g talﬁ g tl(aje ﬂl%@e(fu'ré Je@ér?oeldg' or Interme jate 1.2,
concentrate ryneSs to deliver Interne .
using 1¢ ﬂn€t-h§)—4(¢x9@:ynhoh¢xaﬁ&iarb¢ﬁy(1p asidtin place ofiynd 4\@'bxo-336 23
%% éagb WD .2006/ 070325 PCT/ | B2005/ 054380 48
cy oxplie pRiENOAC1) . 1H NMR (DVBO-d6): 1.18 (t,
J=7.0 Hz, 3H); 1.85 (m 1H); 2.19 (m 1H); 2.66 (m
4H): 2.90 (m 1H): 4.14 (q, J=7.0 Hz, 2H); 5.17 (s,
Ingepneddut®8.1¢(t, J=7.6 Hz, 1H); 7.04 (d, J=7.3 Hz, 1H);

9- ]IZW{Oéﬁ(‘%Bo léneghgl—z}et}l'_q 2 3,4?,9 :tgetgaﬁlydsrb 1marbazole 3-carboxylic acid
In@rriRédigrys BClais PespitodeinBlop o taBhd oceludesAeScritel ot el Predibe 1.1,

car bazol e-3-car boxylic acid
using 1-ethyl-4-oxo-cyclohexanecarboxylic acid in place of 4-oxo-cyclohexanecarboxylic

acid.

1-Ethyl-4-oxo-cyclohexanecarboxylic acid
Applying reported methods (e.g. M. Rubin, H. Wishinsky, J. Amer. Chem. Soc. 1946, 68,
338-340; N. B. Chapman, S. Sotheeswaran, K. J. Toyne, J. Org. Chem. 1970, 35, 917-923;



10

15

20

25

30

Internmediate 2.1 is prepared anal ogous to the
procedures described for Internediate 1.1, wusing
wa 200803 4- oxo- cycl ohexanecar boxyl i ¢ acid i n PCEHB0¢H054380
4- oxo- cycl ohexanecar boxyl i c cid. 10
1 N@thyl 4- oxo- cyclohexanecar oxylic aci d Appl yi ng

Orilgqeg?] gm&} anser,g égzerg%h gjgg 1@48 %3@%6] B%Qq%ﬂde(gsubtlﬂe

co§?bﬂﬁﬁ§%@&§ﬁsoﬂ, J. Toyne, J. Og. Chen1 1970, 35,
A. Bruson, T. W R ener, . Aner. Chem

"HISMR @Qh) OPS5 2850 221858)11)p160 l(meéIHSleﬁ (nh,e6H)15
compound as bei ge waxy solid. 'H NVR (CDC13): 1.38 (s,
3H; 1.73 (m 2H); 2.43 (m 6H). Internediate 2.2:
Inaﬂgkag%ygarbonylnethyl 6-flu or o-3-nethyl-2, 3,4,
9-tetrahydro- 1H car azol e-3- 20 carboxylic acid
9-E thoayepadpaylancph g-3- gthpd epghrosg-2ahaPdgaaydre- tHearbazole-3-
s described for Internmediate 1.2, wusing
Ca f%&?g P%4 oxo- cycl ohexanecarboxylic acid in place of
In‘raﬁﬂedf}atQBQ-ls @y@hﬁd&m&l@g@@bQH@lﬂ)ﬂoee(RﬁésCﬂes&ﬂ)eHﬁ‘bleIﬁlf@ﬂlbdﬁh% 1.2,
. 9-Ethoxycarb onylnethyl -3-ethyl-2,3,4,9-tetr
uswﬂwthﬂ_&pﬂ%a)/%olﬁzﬁan@a@mé GHage N Plécea%f 410xq-gyciohexamesprboxylic
1 is prepared anal ogous to the procedures descri bed
or Intermediate 1. 1, using
1 et hyl - 4- oxo- cycl ohexanecar boxylic acid in place of
0X -C%ﬁ ohexanecar boxylic acid. 30 1
hqu dxo- cycl ohexanecar boxyl i ¢ acid Appl yi ng
9- Eﬁfb‘}l%a@@ o R ReRkA - gr (gJyIM3 ngiét? a%y"('lr OWHJ%hflﬁi%le—Slcarb oxylic acid
. Chem Soc. B. Chapman, S
In@unm@s%drlamrepla(red\hnalmwseto thez p@: urQSI@mrlb_‘eQT@r Ing@mediate 1.1,

%éz 3%1?931 "?V\D 0 2 Ei/ ]?10%(%1% Z gl'bl?) 4‘, %%%gg@ 40 O)i(g;ﬁ}zzlilo}g%anecarboxyhc

acid850- 2858) provided subtitle conpound as viscous oil.
"H-NWR (CDC13): 0.95 (t, J=7.2 Hz, 3H); 1.70 (m 4H);
2.43 (m 6H). 5 Internediate 3.2: 9-Ethoxycarb

- r..a-2,3,4,9-tetr ahydr
4- 652{ lrﬁ‘g&é cgglgﬁée{%gca%&yﬂg acid
Applying reported methods (e.g. M. Rubin, H. Wishinsky, J. Amer. Chem. Soc. 1946, 68,
338-340; N. B. Chapman, S. Sotheeswaran, K. J. Toyne, J. Org. Chem. 1970, 35, 917-923;
H. A. Bruson, T. W. Riener, J. Amer. Chem. Soc. 1942, 64, 2850-2858) provided subtitle

aci

compound as viscous oil.

"H-NMR (CDCly): 0.93 (t, /=7.0 Hz, 3H); 1.35 (m, 2H); 1.67 (m, 4H); 2.43 (m, 6H).

Intermediate 4.2:
9-Ethoxycarbonylmethyl-6-fluoro-3-propyl-2,3,4,9-tetrahydro-1H-carbazole-3-
carboxylic acid

Intermediate 4.2 is prepared analogous to the procedures described for Intermediate 1.2,
using 4-oxo-1-propyl-cyclohexanecarboxylic acid in place of 4-oxo-cyclohexanecarboxylic

acid.

Intermediate 5.1

3-cyano-2,3,4,9-tetrahydro-1H-carbazole
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carboxylic acid Internediate 3.2 is prepared anal ogous

to the procedures described for Internediate 1.2,
wa@2006/70B2%t hyl - 4- oxo- cycl ohexanecar boxyl i ¢ aci BICT/IB2005/054380

pl ace of 4-oxo-cyclohexanecaﬁgoxylic 10 aci d.

Internediate 4.1: 9 Ethoxycar onylnethyl 3- pr

A e 7k Sameaipbcahans Q48 A ol aleuan e

hyﬁfdéﬁﬁgiﬁé e545l8sEH 'ngﬁ(ﬁ% {PEladigt &EH@Q&@(?H&) 1§ stirket] éﬁbﬂ&( for 1 h. The
- 0x0- 1- propyl -cycl ohexanecarboxyli1¢ acid i n place of

soh/emxls) ewgp@rajmam}tbg saspyeyehiamategraphed on silica gel (heptane / EtOAc 2:1)

o B RHEb DRSS f AR -5 01

mlﬁnESI MS@BRitivOfon): MQW 68 [M+?%QJr @ﬁﬁrd:gl@@ 25Nor 8,;HN)TRINMR
Sot heeswar an, K. e%.(dmem 1970, 35,

(Cm})Q%S (mHZH)A2 %r(méH) 7r 4Wl iﬂﬂhﬂ JI=T5iHe, 1Ih S (d, J=7.1

}h§?ﬁ' ﬁ” 2850 2858) provided subtitle conmpound
sco S bll "H- NVR (CDC13): 0.93 (t, J=7.0 Hz,
SFD, 1.35 (m 2H); 1.67 (m 4H); 2.43 (m 6H). 25
Intermedi ate 4.2: 9-Ethoxycarb onyl net hyl - 6-fl uor
4-Gyanorgycloho¥aneng 4 o-tetr ahydr o-1Hcarb azol e- 3-

i . d |
AR fiokid fitioas U4 € VPR I WhHI! B CARE PR0HSG, 65,
33&§i4f)gN4Bo&haphaqm; BpSothexpwhmingKah Soan ok g oClawi. 976, 35, 917-923;
fa. h | | , .
H SRR aPE Kook &y hol 576 Ao 74 §3§@§5§8)ﬂwg?dosubtlﬂe
coﬁ%gﬁﬁj Mh%ﬁ@ﬁ&g?&ggﬁ PCT/ | B2005/ 054380 50 A m xture
0

4- cyano- cycl ohexanone (0.48 g, 3.9 mmol) and
phenyl hydrazi ne hydrochloride (0.42 g, 3.9 nmol) in

e Bhe SiTVUR AT b ByE bl 4G bsi Gue™ '

chr omat ogr aphed on silica gel (heptane / EtQAc 2:1)
to deliver the title conmpound as a browni sh SO|Id (158
a) B! pheytmmipparefatet R (LG-5) 0.91 5 min; ESI-

BRI, W S0 0 onsonr
anfiide (153 £40.0 61maj-ind BIE3O(560nl, 9-38. nolhiin acktdnitrife @30 fl) is heated to
J=7.1 Hz, | H; 7.79 (br s, |1 I—?) . o
60 °C and ethyl bromoacetate (18.2'ml, 0.16 mmol) is added dropwise within 2 h. The
reaction mixture is kept stirring at this temperature for another 3 h and is then evaporated to
dryness. Water is added to the residue, the solid is filtered and thoroughly rinsed with H,O.
Crystallization from toluene provided pure subtitle compound as beige crystals (25.5 g) in
87% yield. tr (LC-3) 2.33 min; ESI-MS (positive ion): m/z 180.27 [M+H]" (calcd 179.22 for
C10H13NO5). "H-NMR (CDCl): 1.29 (t, J=7.0 Hz, 3H); 3.90 (s, 2H); 4.25 (m, 3H); 6.61 (d,
J=8.2 Hz, 2H); 6.75 (t, /=7.1 Hz, 1H); 7.21 (m, 2H).

b) Ethyl N-nitroso-phenylamino-acetate

A solution of NaNO, (9.5 g, 0.14 mol) in H,O (27 ml) is added to an ice-cold stirred
solution of ethyl phenylamino-acetate (25 g, 0.14 mol) in conc. HCI] (20 ml) and H,O
(27 ml) within 2 h. The reaction mixture is kept stirring for 1 h and then extracted twice

with CH,Cl,. The combined organic layers are washed with H,O and brine, dried over
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4- Cyano- cycl ohexanone 10 Applying reported nethods

(e.g. M Rubin, H Wshinsky, J. Aner. Chem Soc.
wa2m6/0768y 338-340; N. B. Chapnman, S. Sot heesRer/EB2003054380

J. Toyne, J. Org. Chem 1970,_,35, 917-923; H A

Bruson, T. W Rlener J. Arrer51 Chem Soc 1942, 64,

NS0 BB i SRR 5531 b s

obYEHCR bk Aok ‘611@§h§d‘°vﬁ|tﬂout ﬁy)rth’él; Cﬁﬁﬁd&h@ﬂ% a1y 1@}2%&! e
Accordi ng to Kot ake et al em Pharm Bu 1995,

43, 829-841), a stirred solutlon of anlllne (15 3 g,

1 d .DIEA (5 0..33 .nol. tonitril
o) P Fppemd g pcaSyaRouRaen) “or ompacer at e
Adcdfirg 18 ArcBri EBalMrinals 199 ed, 4650432/3) S&uc\m &ty InV-4ithbso-The

reaction mxture is k t stlrrln his tenperature

phewylamiporasetatel 0 4anel) issdissobieddy gbsnabAé@H (60 maf) gmebadded to an ice-

PR PR IR DT Bt o

mlkﬁirelﬁﬂ@pmtﬁﬂhgi@ﬂ't Foir2ch, Shed thé k@uhmm&mta&ﬁls b‘ﬂﬁe@ﬂ and thoroughly
crystals 55 in 87% i el d. t%
washgd ﬂiraw)ls aﬁaﬂ ied gopH Fuaddlpelapﬁepnwblcizgnd

wa{;ﬁéd %@h W%ﬁ%&amffﬂ' t@"}(ﬁé%@a&d@yg ?f Q&ueyﬂ%ﬁgpﬂzﬁzand

ex@adted @ith CH,Cl,. The cdmbined dtdanicAagts nedrizélpvendYa,80h whd evaporated

o S A, PSS o i BB i oy
treﬁﬁﬁern'i Sfjthe :ﬁQve $9U#4linen ertlﬁftl Qﬂ‘kr @/Hﬁ 'HdlgEN e E@z@g tté‘nge (2

nol) ©'n conc.
compt)mch(ZQ 2 in 6306 yn@décweo I:W@rst)zps)r‘re (L§ -Xe&pi3 win; rErSM@S {musitive ion):

e 30 A BT oiehice Pa 8 e o e A1 SV TOMs it 105 e /=7.0 P

311369 (a\/semm POQEOTO3R5IREH $SRONEY,0%REE 11517 blazlﬁcm) 7.33
filtered. The solvent is evaporated and t he crude

(ms@Hﬂ,lth(e(bé@nH&Jnd thus obtained as orange oil is used

W thout further purification. tR (LC-4) 1.02 mn. c)

Et hyl (N-phenyl -hydrazi no)-acetate hydrochloric acid
Prepatation A¢ aaritésg fomdadanr’rt: al . (Farnmaco 1992, 47,

405-425), crude ethyl N-nitroso- phenyl am no-acetate

(0.14 nol) is dissolved in glacial AcOH (50 nml) and

. b — . 32
T s e pEB P B b SRRT HE RERRRER ey L
mxture is kept stirring at rt for 2 h, then the
sulting precipitate is filtered and thoroughl y
&MM%Q The filtrate is acidified to pH 1 by
a)M‘QBe@l@{d'd IH}Bin@f, TC PN Rierteler dei]ch&?épw T¥thwdiBMErgew. Chme. Int.

hen basified fo pH 10 by the additi on of aqueous
EaN}Lﬂ%H 3an3389-3391; b) F. Y. Kwang, A. Klapars, S. L. Buchwald Org. Lert. 2002, 4,

581-584; c) L. Guy, C. Schaeffer, Heterocycles 1998, 48, 171-174.

5,6.11,12-Tetrahydro-dibenzo[b, flazocine
A. M. Monro, R. M. Quinton, T. I. Wrigley, J. Med. Chem. 1963, 6, 255-261.

6.11-Dihydro-5H-dibenzo[b.e]azepine
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extracted wth CH2Cl12. The conbi ned organic |ayers are

dried over Na2SO4 and evaporated to give desired
whywsazisee as an oil. The conpound is convert eRCT/IB2003054380

hydrochl oride salt by treat ﬁ%”t of the free hydrazine

in diethyl ether with HO (2N%in Et20 to give title

o) Fy E e as8 M Nisles C ieObpmasits S ol ey, GEC) patogely MiMcLaren,
C. [LMN'ells'(bn(KaM ‘kn]kiﬁldzg IED%Z @%9!’@(@0@2434 312}:—:)3%) (LDM(SQV%& S. Ricca,

E. MahagsiHa, RQ&H),,VZP @SyS(sI Mz#)GChem.0068,8, 74480; 7.07 (m
2H); 7.33 (m 2H); 10.6 (br s, 1H). Preparation of
am nes of fornmula HNR7R3: 20 The foll owi ng am nes are

5, nrgﬂ@ﬂﬁjjjl&@ﬁ%dﬂ PR4ioRkatdpther €f erences |isted bel ow.
N-Phe@i/ Fhenet hylamne a) M Beller, C Breindl, T.

B. . Mar, &rSwikorski, B De Reers, HOr2r Glierinad0R, 650bE0A47.
Chne. Int. 25 Ed. 1998, 37, 3389-3391; b) F. Y.
Kwang, A. Klapars, S. L. Buchwald, Og. Lett. 2002, 4,

DipEehefifemiad L @y, C. Schaeffer, Heterocycl es 1998,
48 171-174. 6,11, 12- Tetrahydro di benzof b, azoci ne

S Bryamblr & Ci%lzeMA i Rhejngold; J.iS. Mesola, & Wi Gikgan, J. Org. Chem.
255-261. 30 6, 11- D| hydr o- 5H di benzof
19%%&2%%{?’23%\0 2006/ 070325 PCT/ 1 B2005/ 054380 52 a) E.
Warawa, B. M Mgler, C J. Chnmacht, A L.
! F. .M MLaren, C L. Nelson, K
CREHIC 2001, 44, 372-389; b) L. H.
T. #A‘Rﬁ'{ghta’ @' BWnes E ENEQ@%S'T GAMB&SM F. Reidh, SAAygchaffer R. G.
. Chem 8, 74-80 - Di hydr odi benzo
Shipherd|J. Upeslagis, dxMzéka&m B983,. 26!)/&3@?0”953 J. J.

el e i, e

hiBphdn-3-RethpDintlne hnd 2,28 1-etty])\Whets/ Dsfie ah d appl
e em W 9%98 neas 3634? Ige y\/iée Iuor(e) pﬁe%llgne applying

the@ﬁmrpchmyl anmine J. D. Albright, V. G DeVries, E.
E. Largis, T. G Mner, M F. Reich, S A Schaffer,
R G  Shepherd, J. Upeslacis, J. Med. Chem 1983, 26,
1378-1393. 15
[ 2- (4 chl or o- phenyl ) - et hyl ] - phenyl - am ne,

Exgpedg A-9B- phenyl - propyl ) - ani ne, phenyl - ( 2-

(d)-(3-Dibenzylcarbamoyl-1,2,3.4-tetrahydro-carbazol-9-yl)-acetic acid

a): Ethyl (+)-(3-dibenzylcarbamoyl-1,2,3,4-tetrahydro-carbazol-9-yl)-acetate

A solution of Intermediate 1.1 (30 mg, 0.1mmol), N,N,N',N'-tetramethyl-O-(7-
azabenzotriazole-1-yl)-uronium-hexafluorophosphate (38 mg, 0.1 mmol) and DIEA (51 pl,
0.3 mmol) in THF/ DMF 4:1 (1 ml) is stirred at rt for 10 min and then is treated with
dibenzylamine (20 mg, 0.1 mmol). After further stirring overnight at rt, the reaction mixture
is diluted with H,O (3 ml) and extracted three times with diethyl ether. The combined
organic layers are evaporated and the obtained crude subtitle compound is used for further
synthesis without purification. tg (LC-3) 3.03 min; MS (positive ion) m/z 481.29 [M+H]"
(calcd 480.62 for C3;H3oN203).

b) (¥)-(3-Dibenzylcarbamoyl-1,2,3 4-tetrahydro-carbazol-9-yl)-acetic acid
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t hi ophen-3-yl -et hyl )-am ne and
(2, 2-di phenyl - et hyl) - phenyl -am ne are prepared
W@ppbyrasgs the same procedure. 20 Exanpl e A- O1IPCT/IB2005/054380
()-(3-Di benzyl car banoyl - 1, 2, 35,34-tet r ahydr o- car bazol - 9-
yl)-acetic acid a): Ethyl ()-(3
- di benzy] car banpyl - , .
A i o eR i CORE G ko Gy sesbemont-14 Abtstiahidiogprbarol9-
1)-dteBidR Ahfl)lin THI3 is BedtBARith-0.2 N NaOH (0.5 ml, 0.1
LGB Biaha o0y Bl N s NeOH 05
mmeh) bddedat ri far &5 enih.-WHen, the acaction mixtafd is extogsteskipher witlh dgthyl

et 2 . et € behoon Sy 1 e RGO he

combfiRt Vzaniid Ryerd aRedad (W) S8, (AR ré®andovhpstaRl) Thé¥eb@ting solid is
further stirri ng1 overnight at rt, the reaction m xture

reqrystaflized Bemyliethyligthor (@yigld tittawpmpound es agale yelbew spligh 4r (LC-2)

R A A A S e S e
THUSBIR (DVISOUEA)NEDE BR, ZH)) DI68Kinf 4V): 9SItm PLH); #i08aH, OH); 4.65 (m,

ive ion) nlz 481.29 [ MtH| +

}éLC— 3) 3.03 mn;, M %p03| ti g
2H)chBL s, 280, ©28 (B2 1126ARe 435); 18)8 (5 1iIB
- D benzyl car banoyl -1, 2,
3, 4-tetrahydro-carbazol -9-yl)-acetic acid WO
Ex28408¢ 670825 PCT/ 1 B2005/ 054380 53 A stirred solution

f de eth L
Al EbltiprRieayl cas bahybamosal 43 deerahydioet ppl by gicetic acid
yl)-acetate (0.1 mmol) in THE (1 m) is treated with
0.2 N aqueous NaOH (0.5 m, 0.1 mol) added at A for
a) Ethyii 9- {3ri{érchlar¢rohenydlemicthyl-carkame -1 2, b4 tetraby do-canbazel-9-y1} -
v¥itth ai.eth . ether (2 m), acidified to pH 1 by
RS (R e 1 %/nt]fn}\?ﬁ—o and extracted with CH2C12. The 5
AtCOTRP@IEe Bis@rigMbidindty WafboRbR 6 rﬁ?,_ ONa2fXol) ahil! éati@He (0.29 ml,
and evaporated. The resulti n% solid is recrystallized
2.2 mgplharetadded éo pestirned splusion afiInteamediatgolihd0.38 g Ol mmol) in dry

TP Bl P S g st pgadnis 5t S B s Mot b dinin Y then weatea
with-#4 shisrd-DMBE g ahilinl(98 Gng, r0.662hmol R . Aer (stirrirgHor 30.19n thénreaction is
L 408 (m 2H). 468 (m 2HL 4,81 (s 200 698
coppiete e mpxtiee pogred; ontp. IMH( (59 m1) ang extrartied, Hien dmps with diethyl
et}feig"[“ﬂe"’éggtﬁé?:w !aééﬁ%@ﬂrfe&ﬁfv@?@é(%/ ﬁnd2 evapdidtéd iR Bryness to

ydr o- car bazo cetic acl
leavp thBerufe subttitiorcomploend (0.20vg} iny11% gidbhaoy bile yelo 8 glasse solid. This
N SeSP BE R S e b GuRRe B IE BSSS ostive
iofyRY)) 448396 $OILINaf (&1dd0434%0 M or C%I_%Wb)()b eregenggﬁi 8ﬂ%éb§00f the two

a stirred solution of Intermediate
engmtiimers rargirgspectively 10.1 min and 13.1 min (LC-6, 55% B), the more polar

enantiomer displaying a rotation of the plane of the polarized light in a clockwise direction,
the less polar enantiomer displaying a rotation in an anticlockwise direction, respectively,
resulting a positive (+) and a negative (—) signal of the polarimetric plot, as co-monitored

with an interfaced polarimeter.

Resolution into the enantiomers is carried out on a preparative chiral HPLC column
(Chiralcel OD, 20 x 250 mm, 10 pum) under isocratic elution conditions (EtOH/ hexane

45:55), runtime 30 min; flow rate 10 ml/min, detection at 220 nm. The (+) enantiomer of
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THE (3 m). The resulting suspension is stirred at

this tenperature for 1 min and then treated wth
wa2@ehoes N-net hylanilin (94 ng, 0.66 mmol ). APCEIB2005/054380

stirring for 30 mn the reacggon is 20 conmplete, the

m xture poured onto 1M HO ( 4 m ) and extracted three

ety e Ciaishloptrperiiomely b uielib o b haR R I acetae s

eldtﬁ%‘é?tef th SliHORe § l}%hﬁtkcﬁné}%ﬁ’ép}'g‘g iR B&h GhadtidnieldAre obtained in
pal e w gl assy solid. This mterial is

Yyl
>9e%e@e ﬁsaverfﬁndtmer§3m¢5l5&(«sB)s wi t hout purification. tR
(LCG-1) 1.24 min; MS (positive ion) mz 446.96 [ MtNa] +
(calcd 424.92 for C24H25N203Cl). Retention tines of
b)t hent I Z2THH ﬂyy-hﬁs RaftRfRGTL 1Y 8 lavtedthylirdlbtbaAl9-y1} -aceti
) G? {,rg)[rg (LG 6%}ie 0B li;s?he rmrgqpol ar eengﬁl oner yl}-acetic
’dll splaying a rotation of the plane of the polarized
|ight
The tgllr%tco friln& s%%FaV\ﬁeSdeusﬂ{g c%‘ﬁ%lalgﬂs forlttﬂee}é)hﬁ&%@%k e ethéll (H-{3-[(4-

chIﬂiré-pﬁéﬂyQﬁmeth@Bﬁﬁbirhdﬁﬂ-}l 2,3 Matﬂhydﬂmgcaaba@olsmyﬂ}v@cetaté anatbgous to
a negat of the palaringetric plo

Exggwifohi tadLGdl) LR ﬁmarEFrInMér(pa%lEue O Aot [héb {Caled 396.12 for

CoIRA PV MR LOSCRT S FRD: D3R A HHE2 RYfm 507292 (m, 11D,

3.28 (s, 3H); 1465m)(s,udEr 7.i1 § oo, afH); ’éBYJt(nanHerhtentmnsnmes of the two
Et OH hexane runt| ' 0 t
enfiTomes K BRES DRI 4B ANTHSS (P B v lpfinggnore polar
engrgﬂ)%e@ ?1%?&?11 gq fdtﬁﬁﬁ@tﬁé?ﬁﬁ@ of Bt Iﬁ)‘laﬁ%bd li ht in a clockw15e direction,
chl"oro- phenyl ) car banoyl | tetra
thehltm polaaﬁtmzmmeg digplaytngea mtetlonsm @l auuthlxg:kazﬂseedlremom, respectively,
t | orre afte
reiie  BRFY GDeRda FRlNE (0 Vil o PotaBkicrmay apepyponitored
witlarfinfeefadedB)ola®mbrbr.
()-{3-[(4-Cnl oro-phenyl ) - met hyl - carbanmoyl ] -1, 2, 3, 4-tet
rahydro-carbazol -9-yl}-acetic acid The title conpound

blé:f-t? dgg &4@{1 f‘(é)sﬁ]%gy? ?ﬂe%);l c 0915] lti]g 4%&5}@&3 Erbgéol 9-yl}-acetic

acidhl or o- phenyl) met hyl - car bam)yl] -1, 2,
3,4-tetrahydro-carbazol acet ate anal ggous t

Thetiglgspepund ig op La@eﬁ)usmm@nﬁmﬁns fosthevydrelysis of <oy} (690{3 -[@-

chfﬂﬁf ﬁﬁgﬁr P y; éaré&rg{%ﬁf 132936%%%99[?%% tg%?&@g&% analogous to

Exahipje 2 tﬁﬂl@-@ 1 0B)min; BSRBRIY @psﬁb‘b jond:. 53 306.92 :{M)] tw (11A-6, 75% B)
Retentjon ti of thetvvo
1240y Py el OF e olarigeio ple b 0% ang 165 mn

(LC-6, 75%B), the nore polar enantioner displaying a
rotation of the plane of the polarized light in a
b2 (-0 elvii(4-€hitirogbenydhimethyheatbemeylhdi 23,4 detzahydrearbazol-9-yl} -acetic
1(}Iii splaying a rotation in an anticl ockw se direction,
espectively, 15 resulting a positive (+) and a

Th@Qﬁl@tcbih@o(m% isobgiRld Wingtddaditiohsfor AR iy deolpsi® bf eth§l (-)-{3-[(4-
co-nonitore
chloro-phenyl)-methyl-carbamoyl]-1,2,3,4-tetrahydro-carbazol-9-yl} -acetate analogous to
Example 1: tg (LC-1) 1.09 min; ESI-MS (positive ion): m/z 396.92 [M]'; t (LC-6, 75% B)

15.5 min, negative signal of the polarimetric plot; ee >99%.

Table 1. Examples A-03 to A-61 are prepared using procedures analogous to those
described for Example A-01 or A-02.



W th

(+)-{3-[(4-Chl or o- phenyl) - et hyl
W0 e@bpd3es car bazol

an interfaced polarineter.

-9-yl }-acetic

bl )

-carbanoyl ]-1, 2, 3,4-te

acid 20 The tPET/82005/054380
conmpound i s obtained using conditions for the

hydrol ysis of ethyl (+)-{3-[(
chl or o- phenyl ) - net hyl - car banoyl ] -1, 2,
3, 4-tetrahydro-carbazol -9-yl } -acetate anal ogous to
anple L. Nam@9 mn, [ESI IB{EIﬂLHQSIIIVG T QrI-MS
#?(z 396. 92 [ ;\% 156ﬂt R (LG6, 75%|B) 1%@, ﬁjl t I Veggr
si | of th I t | ot|; >99%
U A AN I T el L . T
\ } L\J L\"r ATl UI U 'JIICIIyI } IIU!. Ilyl \/U.I IJU.IIUyI <
t rahydr o- carbazoldmg yl }- ac%ijlc acid The titlle
conp p(ef31(3,4eBihyilroe bl dsniqut 'oerdi tions for the
k npjf“ﬂ? ,S( of élar (- q 91 C24H24N203 2.28
3, 4- 1etrang5m.@%n gge@k;agrdyl -acet at e anal ggous t)o
Exanple 1: tR (LC-1) 1.09 mn ESI - M5 (positijve ion)
mz 896.92 [M+;, tR (LC 6, 75%B) 30 15.5 mn,
negative signal of the polaringtric plot; ee|>99%
Tabl & 1) exeRBlycarfmicl 1119, 2461 |ar 2 iemEs Usi #gs | 371.15
Andc =dur es anal’ogous to fhose |described for |Exanple .
A- 01| detrahyG-can@zabB§1)oxeteaci®CT/ | B24R401054380(LG3) Ex[M+Na]
Compound Name Forrmula LCG-MS MWtR ESI  (Method) niz
O 3—-{(3+4-Dihydro-1 Hisogquinoline CRAH24N203 2. 2
A- 03| 2- car bonyl) 1,2,3,4-tetrghydro- 3 89.18 388.4p
(LC— 8- {thé:ayb((SDlmh]enylmlgﬂ)-c aC| d A-04 255
)(B- Phenyl c noyl - 1, 2, 3, 4- 08 .16
‘%‘ Sﬂﬁb&mﬁtala%g’g&?%@y 9 acet i c ac %}ﬁi 401 ELLé:_-ﬁ) 467.21
[ M"N%]ar‘baz&l)g- Jicbirenzy ! - ((S) - 1-|pheny yl)
C30HBON203 5 A-05 carbanoyl ]|-1, 2, 3, 4-t et rahydr o-
467. P1 466. 579 (LC-3) carbazol-9-ylJ-acetid acid
+)-{3-[Benzyl-((R)-1-phenyl-ethyl)-
(4-43-[Benzyl{(R)-1-phenyl-ethyl) C30H30N203 2.53
A-06 carbamoyl]-1,2,3,4-tetrahydro- 467.21
466.579 (LC-3)
carbazol-9-yl}-acetic acid
+)-[3-(Methyl-phenethyl-carbamoyl)-
(-3 P Y ¥ C24H26N203 2.22
A-07 |1,2,3,4-tetrahydro-carbazol-9-yl]-acetic 391.21
) 390.481 (LC-3)
acid
4)-[3-(Benzyl-phenethyl-carbamoyl)-
(£H13-(Benzylp Y ¥ C30H30N203 248
A-08 |1,2,3,4-tetrahydro-carbazol-9-yl]-acetic 467.28
_ 466.579 (LC-3)
acid
(3)-(3-Diphenethylcarbamoyl-1,2,3,4-| C31H32N203 2.56
A-09 481.23
tetrahydro-carbazol-9-yl)-acetic acid 480.606 (LC-3)




() -

{3-[ Benzyl

-((R) - 1- phenyl - et

carbanoyl]-1, 2, 3, 4-t et rahydr o-
W@ a00ba28ks 9-yl } - acetic acid 466.579 (LG 3) () -PCT/BB2005/054380

hyl) A-06

C30H30N203 2. 53 467. 21

- (Met hyl - phenet hyl - car banoyl ) 6C24H26N203 2.22 A-07
1, 2,3, 4-tetrahydro-carbazol - 95-yl ] -acetic 391.21
390 481 (LG 3}y acid (|3
- (Benzyl - Ee)alﬁy@ m)yl) (J30H30N203 2.48 A-08
1, 2, B, 4-t el¥Fhhy ol -9-yil] -acetic 467.28
466. 37911&&&‘0[%%e az%ﬁing SA:aQ@onyl) C29H26N203 1.14
A)190( 8- D phenet hyl car banoyl - 3,4- C31H32N203 2.56 | 450.98
481. A2,3 ddetrahiydon-carbanobazdl- a@tl ) - a#8.536 aci d A90-4B0p
(LC-B) WO 2006/ 070325 PCT/ | 82005/ 054380 56
()-[B- (6, 11- Di hy8F§ di benzo[ b, €] azepi ne- 5- carlbonyl ) -
C29HP6N203 1.14 A-10 450.98
1, 2,8, 4t F%h cir -Ga kia 8I -?-yl ]-acetic 450./536
+)- {34 -(3- - 1)-
(LC-#) ek O GBS ohemisasy )| 119
A3QHZONGEYBatho - 142, 3, 3-teatyarey! 1- 1, 2, 3, 4-tetrahydro- | 467.04
467.04 466,579 (LC-4) carbazdgl -9-%64.5H%eti ¢ dcCd)()-
[ 3 (Phe??}baaohﬁdﬁhéeﬁt@ asgﬂl net hyl C26H24N203|S 1.13
A-12 Rydro- 444, 96 1444 554
(LC 4) car bazol 9-y| ] _acetic |aci d
+)-[3-(Phenyl-thiophen-3-ylmethyl-
(H3H Y P Y Y C26H24N203S 1.13
A-12 carbamoyl)-1,2,3,4-tetrahydro- 44496
444.554 (LC-4)
carbazol-9-yl]-acetic acid
+)-[3-(Isopropyl-phenyl-carbamoyl)-
(#)-13-{Tsopropyl-pheny ¥ C24H26N203 1.11
A-13 |1,2,3,4-tetrahydro-carbazol-9-yl]-acetic 391.04
) 390.481 (LC-4)
acid
(H)-[3-(11,12-Dihydro-6H-
dibenzo[b,f]azocine-5-carbonyl)- C30H28N203 2.46
A-14 465.17
1,2,3,4-tetrahydro-carbazol-9-yl]-acetic 464.563 (LC-3)
acid
14)-[3-(Butyl-phenyl-carbamoyl)-
(4-13-(Butyl-pheny ¥ C25H28N203 247
A-15 |1,2,3,4-tetrahydro-carbazol-9-yl]-acetic 405.23
) 404.508 (LC-3)
acid
(1)-[3-(3,4-Dihydro-2 H-quinoline-1-
C24H24N203 222
A-16 |carbonyl)-1,2,3,4-tetrahydro-carbazol- 389.31
388.466 (LC-0)
9-yl]-acetic acid
14)-[3-(Benzyl-phenyl-carbamoyl)-
(-5 yIpReny ¥ C28H26N203 2.32
A-17 |1,2,3,4-tetrahydro-carbazol-9-yl]-acetic 439.26
4 438.525 (LC-3)
aci




()-

[ 3
A-13 1, 2, 3, 4-tetrahydro-carbazol
WR20s48B25 LC- 4)
di benzo[ b, f] azoci ne- 5- car bony,
465.17 1, 2, 3,4-tetrahydro-ca

- (1 sopropyl - phenyl

) -

-9-yl]

- car banmoyl ) C24H26N203 1. 11
-acetic 391.04
acid ()-[3-(1 1, 12- Di hydr o- 6 HPCT/IB2005/054380

C30H28N203 2. 46 A-14

bazol - 9- yl] -acetic

464 563 (LC 3) aci d () [3 / But \l| phnnyl car hnnr‘nyl )
A- 15 1,2,3,4-tetrahydro-carbazo|-9 yl] -aceti|c
QSHKMDBZ-MaﬂowQﬂleﬁslcaMylﬁ)O4 508 é@i ‘ 243
)l B-{ 3,4-Di.hydr o- 2H qui nol | ne 03 24
A4S Sl PELRPALRE o-carpasp - ey | T
388. 466 (LC-0) Qeil]-acetic adi ?
- (Bepzyl - phenyl - car banoyl ) C28FQ6NE03 2.32 A{17
1,2,8,4-tetrahydro-carbazol -9-yI[] -acetic 439.26
438. 525 ) C / 070325 PCT/ 1 B200Q5/ 054380
57 ()- %)L[Cj(é %ﬁ@lﬂ ﬁlﬁﬁlgﬁq' “car ba@gﬂ{)&%‘{-ﬂ?.m@_ﬂlz 12
A198| 1, catbdindyd}- uarwit@raﬁ azgl -9-yl | -acetilc 379.0pb 455.37
378.427 (LC-3)  acid g - - (4- Met A% §24i phen(lC3)
C28HP 6 N2 0garbazpl-9-yl]-acetic ac1d
+)-[3-(Ethyl-phenyl-carbamoyl)-
(2-3-(Ethyl-pheny ¥ C23H24N203 2.13
A-20 |1,2,3,4-tetrahydro-carbazol-9-yl]-acetic 377.23
) 376.455 (LC-3)
acid
1)-[3-(Methyl-phenyl-carbamoyl)-
(-3 yIpheny ¥ C22H22N203 2.03
A-21 |1,2,3,4-tetrahydro-carbazol-9-yl]-acetic 363.26
) 362.428 (LC-3)
acid
+)-[3-(3-Benzoyl-phenylcarbamoyl)-
(-5 yPReny ¥ C28H24N204 2.28
A-22 |1,2,3,4-tetrahydro-carbazol-9-yl]-acetic 453.21
) 452.509 (LC-3)
acid
(£)-[3-(5-Chloro-2-methoxy-
C22H21N204Cl1 2.33 435.30
A-23 | phenylcarbamoyl)-1,2,3,4-tetrahydro- N
o 412.872 (LC-3) | [M+Na]
carbazol-9-yl]-acetic acid
+)-[3-(2-Benzyl-phenylcarbamoyl)-
(-5 R ¥) C28H26N203 2.27
A-24 |1,2,3,4-tetrahydro-carbazol-9-yl]-acetic 439.25
) 438.525 (LC-3)
acid
4)-[3-(Dibenzol[b,flazepine-5-
(-0 [/lazep C29H24N203 2.29
A-25 |carbonyl)-1,2,3,4-tetrahydro-carbazol- 44928
o 448.521 (LC-3)
9-yl]-acetic acid




A-19 yl carbanoyl )-1, 2, 3, 4-tetrahydro- 455.37 454.524

(LG-3) carbazol-9-yl] -acetic acid ()- [3
WO ¢@Ebayi32phenyl - car banmoyl ) C23H24N203 2. 13 A- 2PCT/IB2005/054380
1,2,3,4-tetrahydro-car bazol 9-yl] -acetic 377.23
376. 455 (LC-3) acid ()- (8I\/bt hy! - phenyl - car baroyl )
A-21 1 2’ Q 4-t et rnhyrlrn car ha-) | Q yl ] aceti fal
C22HP2N203 2. 03 363.26 acid 362. 428 (LC— 3) [(O)- [3
-(3 $+)}f&-@7-q)meﬂupkz-ér43dﬁhyi@ﬂi0) C28H24N204 2.28 A-22
é@% étetra hydro-ca §53 yll ] C2eH2N20353. 21.98 249 18
S04 ispquinglezgscay ﬁ' (45 Chl opgg 31918t haxy 3y :
C22 HP 1 g@e <?axl§’a%ol43»§r 3]3&etlé\a<%§
phenyl car banoyl ) -1, 2, tetrahydro- + 412.872 (LCRB)
[I\/H-Na] car bazol - 9- yI] -aceticlacid ()- [3 -(2-B
enzy e bano )NZ03 2. 27 A-24
o B @yﬂ@%‘i%or pﬁgﬂ%)amSF%’g- | ]%szqmmﬁsc’ 2510
438. 325c€ﬂb@n83'1] 1853 d-tétrahyliro3 - (|Di benzo : J 381.28
azepine-5 C29H24N203 2. 29 A-25 380418 (LC-0)
car bonyl ) carbazodyl}-aeatigiagigh o- car bazol - 449.28 448.5p1
(LC-B) Q.yll-acetic acid WD 2006/070325
PCT/ [ B20057 054380
+)-[3-(Ethyl-naphthalen-1-yl-
(4)-[3-(Ethyl-nap Y C27H26N203 1.08
A-28 carbamoyl)-1,2,3,4-tetrahydro- 426.98
426.514 (LC-4)
carbazol-9-yl]-acetic acid
4)-[3-(Cyclohexyl-phenyl-
-3y IRy C27H30N203 1.14
A-29 carbamoyl)-1,2,3,4-tetrahydro- 430.97
o 430.546 (LC-4)
carbazol-9-yl]-acetic acid
4)-[3-(Phenethyl-phenyl-carbamoyl)-
(-5 yPRey ¥ C29H28N203 1.14
A-30 |1,2,3,4-tetrahydro-carbazol-9-yl]-acetic 453.05
) 452.552 (LC-4)
acid
1)-[3-(Methyl-o-tolyl-carbamoyl)-
(-5 Y Y ¥ C23H24N203 1.06
A-31 |1,2,3,4-tetrahydro-carbazol-9-yl]-acetic 376.99
) 376.455 (LC-4)
acid
4)-[3-(Allyl-phenyl-carbamoyl)-
(#)-13-(Allyl-pheny ¥ C24H24N203 1.09
A-32 |1,2,3,4-tetrahydro-carbazol-9-yl]-acetic 388.96
) 388.466 (LC-4)
acid
(3)-[3-(7-Trifluoromethyl-3,4-dihydro-
C25H23N203F3 1.17
A-33 2H-quinoline-1-carbonyl)-1,2,3,4- 457.14
o 456.463 (LC-4)
tetrahydro-carbazol-9-yl]-acetic acid




58 ()-

[3

A-26 1H i soqui noline-2-carbonyl)-1,2,3,4- 449.18

W@ 2®6H10325 LC- 3)

t et rahydro-carb

azol - 9-yl ]

-(6, 7-Di met hoxy- 3, 4-di hydro C26H28N205 1. 98

- acRCT/mB20¢V0$4380

()- 3 - [ (4-Fluoro- phenyl )smet hyl C22H21N203F 2. 10
A-27 carbanpyl]-1, 2, 3, 4-tetranydro- 381.28 380.418
LG 0——earbazel 9 y!} acetic—aectd
()-[ 8- (Ethyl -napht hal en-1-yl C2Z7H26N203 1. 08 |A- 28
car bafﬂﬂ;{B)(BeﬂzyIjﬁpmnybbarhhnyldyla:— 426.98 426. 514 LC @)
rb acetic [@25I@%§N3%e) éﬁenyl
‘%%?‘ 3%63&% AM”A“Q%”@&? f dgtetr am/ rlg 405.02
430. 97 430. 546 (8- 4) car bazol -9 y? -aceti|c aci
()- - (Phenet hyl - phenyl - car bgnoyl ) C29H28N203 1. 14
A-30[1, 2,3, 4-tetrahydro-carbazadl -9-yl] -acetilc 453.0
452. 552 (LG aC|
“(Meth §+ '{éﬁt(éH)ChﬂorSé’r B’g&y“{e&y&zs He4bR0 330961 A- 3103
A-33, B, 4cmhma§mqrps Aaae o-9- I'] -acetic 376.99 396.92
376.455 (LC-4) acid ()- (AI |yl - pP@eBY3 - canbdo@nl))
carbazol-9-yl}-acetic ac1d
4)-[3-(Benzh 1-carbamoyl)-
(£H3-(B yary 7 C28H26N203 1.12
A-36 |1,2,3,4-tetrahydro-carbazol-9-yl]-acetic 439.07
) 438.525 (LC-1)
acid
1+)-{3-[Methyl-(2-trifluoromethyl-
(-3 v Y C23H21N203F3 1.08
A-37 |phenyl)-carbamoyl]-1,2,3,4-tetrahydro- 430.89
430.425 (LC-1)
carbazol-9-yl}-acetic acid
+)-{3-[(3,4-Dichloro-phenyl)-methyl-
-3 phenyl) Y C22H20N203CI12 1.14 452.77
A-38 carbamoyl]-1,2,3,4-tetrahydro- N
431.318 (LC-1) | [M+Na]
carbazol-9-yl}-acetic acid
(3)-[3-(2,3-Dihydro-indole-1-
C23H22N203 1.09
A-39 |carbonyl)-1,2,3,4-tetrahydro-carbazol- 374.92
o 374.439 (LC-1)
9-yl]-acetic acid
14)-{3-[(3-Fluoro-phenyl)-methyl-
(-3 phenyl) Y C22H21N203F 1.03
A-40 carbamoyl]-1,2,3,4-tetrahydro- 380.94
380.418 (LC-1)
carbazol-9-yl}-acetic acid
4)-{3-[Ethyl-(4-trifluoromethoxy-
(#-3-{Ethyl Y C24H23N204F3 1.16
A-41 |phenyl)-carbamoyl]-1,2,3,4-tetrahydro- 461.02
460.451 (LC-1)
carbazol-9-yl}-acetic acid




C24H24N203 1.09 A-32 1, 2, 3, 4-tetrahydro-carbazol -9-yl ]
-acetic 388.96 388.466 (LC 4)
WO £006/07G323 uor onet hyl - 3, 4- di hydro C25H23N203F3 BCT/IB20033534380
2H qui nol i ne- 1-carbonyl ) -1, 2, 3,4- 457.14 456. 463

(LG 4)

2006

t et rahydr o- car bazol -
070325 PCT/B2005/ 054380

-y

acid ()- [3

| ]

59 (3

-acetic acid WO

7 L
I25H28N203 1. 19

- (Benzyl -i sopropyl - car banmoyl ) ¢ A- 34
1, 2, B, 4- (&£FBa@Betriyrdrartoethpl-- 9- y|l ](ﬁ acetic 408. Oﬁég
404. 508 C1 | - {3-1(3- yl|) - meehy
Hle\Ifé‘%’@i‘OQ)ﬂ?rf%-qé%&%’é(b%myl 1-14 A-tetr Q{g% of 453.05
396. 92  3864b8AoR9lHfadetic agRr bazagl - 9-yT}-aceti ¢ acrd’ () -
[ 3 (B enzhydryl -c arb anoyl|) C28H26N203(1.12 A-B36
1,2,8,4-tetrahydro-carbazol -9-y[] -acetic 439.07
438. 525, (L&~ chd ()- J3s[Mgthyl-(2-trifl doronethyl
Alagnyl ) c@@aﬁaml,jj,l,taqﬁ}yﬂ@.et r a_hydr o- 430.89 430.4RP%16.02
(LG L) carbazol-9-yl}-acetic acid 4)54923 - |[ (LC-1)
(3, 41 Di chfabarobRuahl pgetigacidy |
1)-{3-[Methyl-(2-pyridin-2-yl-ethyl)-
Ay yl-2-pyr yl-ethy) C23H25N303 0.69
A-44 carbamoyl]-1,2,3,4-tetrahydro- 392.01
o 391.47 (LC-1)
carbazol-9-yl}-acetic acid
+)-{3-[(Benzo[1,3]dioxol-5-
#-3- C23H22N205 0.99
A-45 ylmethyl)-carbamoyl]-1,2,3,4- 406.87
o 406.437 (LC-1)
tetrahydro-carbazol-9-yl}-acetic acid
+)-{3-[4-(4-Fluoro-phenyl)-
_( a _[ ( phenyl) C25H26N303F 1.07
A-46 piperazine-1-carbonyl]-1,2,3,4- 436.03
435.497 (LC-1)
tetrahydro-carbazol-9-yl}-acetic acid
A7 15 retahydro-carbarol oyl acetid C2IHIINZOSF | 104 | 38906
s e y 366.391 (LC-4) | [M+Na]
(D-[3-(3-Fluoro-phenylcarbamoyl)-
. | C21H19N203F 1.05
A-48 1,2,3,4-tetrahydro-c:?1rbazol-9-y1]-acetlc 366.391 (LC-4) 367.03
acid
(D-[3-(4-Fluoro-phenylcarbamoyl)-
. | C21H19N203F 1.03
A-49 1,2,3,4-tetrahydro;z?(1ibazol-9-yl]-acetlc 366.391 (LC-4) 367.1




C22H2ON203C12 1. 14 452.77 A-38
carbanoyl]-1, 2, 3, 4-t et rahydr o-

WO hsitajos2g ar bazol
[ 3-(2, 3-Di hydro-indol e- 61
carbonyl)-1, 2, 3, 4-tetrahydro-car bazol -
/I G 1\

()-

\l|1 J'

ﬁf‘Qflf‘ ar\lrl /\

+

-9-yl }-acetic acid
C23H22N203 1.09 A-39
374.92 374.439

3 rlQ

431.318 (LG 1)

PCT/IB2005/054380

9

carbazol-9-yl)-acetic acid

- Fl u3ro phenyl) net hyl C22H21N203F 1 03 A- 40
car ba _ - - 1380.94 380.418 (LC1
%bb agg?d 4 PB?Z;I é ﬂﬁr&%ﬂgﬂ { Z9H27N203F %.14 471.13
e Fobh ?gbrg ﬁm CZ4I—I23N267|0?3421. 16 | AAT-4) :
phen/l ) car tet rlahydro- 461.02 460. 4p1
(LG 1) car bazol yI } acet| c acid WO 2006/ 070325
PCT/ [ B2005/054380 60 ()- [ 3 |- (Benzhydryl - et hyl
C29HR8N203 1. 18 A-42 carbanoyl)|-1, 2, 3, 4 tetrahydro-
453. 05 (b2 Brazyk @eflugro- b@azy@)azol ; ft ilc pghd | 469.19
AB1 | 3- pBbampyI{(12, 3¢ detahytitos| ) 2( é? [M-H]
car barmyl ¢tarbazd]-9,vl}-aedticabiddr o- 416. 5.492 =1
carbazol -9-yl }-acetic acid ()- { 3 -
- FMethyl - (2-pyridin-2-yl-ethyl)
(3)-{3-[Benzyl-(2-trifluoromethyl-
A-52 |benzyl)-carbamoyl]-1,2,3,4-tetrahydro- C30H27N203F3 115 521.07
C 520.549 (LC-4)
carbazol-9-yl}-acetic acid
(3)-{3-[Benzyl-(3-trifluoromethyl-
A-53 |benzyl)-carbamoyl]-1,2,3,4-tetrahydro- C30H27N203F3 1.17 521.21
. 520.549 (LC-4)
carbazol-9-yl}-acetic acid
(1)-{3-[Benzyl-(2,5-difluoro-benzyl)-
A-54 carbamoyl]-1,2,3,4-tetrahydro- C29H26N203F2 1.14 489.14
. 488.532 (LC-4)
carbazol-9-yl}-acetic acid
(1)-{3-[Benzyl-(3,5-difluoro-benzyl)-
A-55 |  carbamoyl]-1,2,3 d-tetrahydro- | C2OH26N203F2 1 L14 409 5
.0 488.532 (LC-4)
carbazol-9-yl}-acetic acid
(3)-{3-[Benzyl-(4-chloro-2-fluoro-
A-56 |benzyl)-carbamoyl]-1,2,3,4-tetrahydro- C29H26N203CIF 1.16 505.14
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C30HdaNp OIS W 1-32metryl -1, 20D
503.2 tet rahy&?eg caﬁ azoI 9 yI} acetic acid|502.559
(L(‘. \ (\-IQ arn7\/|-(A chlord-2-f| uoro-
C30H28N203C1F 1 20 541 16 B -43 benzyl)-carbanoyl] -3
- met hy %)I _ 0-car|bazol -9-yl }-agetic acjd
C23H23N203F 1.06

%) ('J’f}%‘( ‘? t‘b%ngh Syl ) - 3BB44B1N2(BELA-41 7| 301
B- 44 |et hy° ‘T} drethyll -1, 2, 3, 4- 498. 596
(LC-4) 499. 18 t et rahydr o- car bgzol - 9-yl ) - acet|/i c aci d
()-(3-{Benzyl -[2-(3-TTuor o- phenyl ) - C3THASINZU(BF 1.17
B- 45 |et hyl ] -carbanoyl }-3-nethyl -1, 2, 3,4- 498. 596
(LG 4) 499:x8-Ethyl-3«Byftiore-car baz Q_J;ﬂ Elgt gi d
B)5U 3phSoyhcayban@A)- 23l 4+trahydrey | Eéz 4}7 395.15
B- 46 |et hy chrbagakbyiFaydtic-adidret hyfl - 1, 2, 498,
(LC-4) 499.18 tetrahydro-car bazol 9- yI ) acet/ic acid
WD 2006/070325 PCT/ | B2005/ 0543

(3)-[3-(Benzhydryl-carbamoyl)-3-
B-51 |methyl-1,2,3,4-tetrahydro-carbazol-9- C29H28N203 1.14 453.19

L7 452.552 (LC-4)
yl]-acetic acid
(3)-[3-(Benzyl-methyl-carbamoyl)-3-
B-52 |methyl-1,2,3 4-tetrahydro-carbazol-9- C24H26N203 1.07 391.13
7 390.481 (LC-4)
yl]-acetic acid
(H-{3-Methyl-3-[(R)-(1,2,3,4-

B-53 tetrahydro-naphthalen-1- C26H28N203 1.08 439.13

ylcarbamoyl]-1,2,3,4-tetrahydro- 416.519 (LC-4) | [M+Na]

carbazol-9-yl}-acetic acid
(H-{3-Methyl-3-[(naphthalen-1-
C27H26N203 1.08

B-54 ylmethyl)-carbamoyl]-1,2,3,4- 426.514 (LC-4) 427.21




69 ()-
1.20 B-47 et hyl]-carbanoyl }- 3-net hyl

(3-{Benzyl -[2-(4-chloro-p

henyl ) -

C31H31N203C1
-1,2,3,4- 515.051

W@ k0B64703235. 11 tetrahydro-carbazol - 9-yl ) - acet PCT/ER20¢5/054380
()-(3- {Benzyl-[2-(2,6-dich| o B-48
pheny! ) - et hyl | - car banoy! } - 3- ) hyl - C31H30N203C12 1.23
549 13 1 ’) Q 4 fnfrnhyr]rn car n-/nl Qo yl A 549 4986
(LC4) acetic acid ()-[3-Ethyl|-3-(2- quoro-
C23H2 -
e ey Zf??;:’ﬁf”“ Ry eamamnons yoig | o
: ar béz’ acetl c aci d432.562 (LC-4) | [M+Na]
()-[3-Ethyl - uoro- C23H23N203F 1. 08 B-50
phenylcarbannyl) 1,2,3,4-tetrahydro- 394.445|(LC 4)
395. 15 carbazol - 9- yI] -acetic |acid
()-[3- Benzh{dryl carbanoylb C29H28N203 1./14 B-51
BI36- dcet ¢arbamoyd]-35athE1,2,88- 4) 1C-4) | [M+Na]
() - [ 3 teyy-eatoisoyb-yopadiragid - 3- Enbinos To7
B-52 |met hyl -1, 2, 3, 4-t etr ahydr o-|car bazol - 9- 391. 13
j cid 390481 (1 C4)
()-{?-thhyl 3- [(R) (1,2,3,4 B-53
tetrgh m%mn gN203 1.08 439./13
l‘nif i_ﬁ -Leld, ygr 0- CA3I28NZ0F LC- 4).10 405.19
F N3 arbaz I = ;acetic gqcid 404.5¢8 - et (yTC4P + '
[(naphthalen- 03 1.08 B-54
yl metlhyl ) - car banoyl ] -1, 2, 3, 4- 427.21
tetrghydro- car bazol - 9-yl f-aceti|c aci d 426. 514 (LC 4)
WD 2Q06/ 070325 PCT/ | B2005/ 054380 70
() - [ I(DHBBehzyltisopropydichbamply)-|3- sRAEH3 (1. 16, 417.38
B5B. 19-m&hylsl, ABi4ntetraliydRo-8arbazadt|r aﬁy%}{zéwsg\r az oh:' 4) M .H]
432.562 (LC 4)ylj-bbesa]acid ' ) )
(9)-[3-(1H,3H-
B-59 Benzo[d, e]isoquinoline-2-carbonyl)-3-| C28H26N203 1.11 461.08
methyl-1,2,3,4-tetrahydro-carbazol-9- 438.525 (LC-4) | [M+Na]
yl]-acetic acid
(D-[3-Methyl-3-(4-pentyl-
B-60 |benzylearbamoyl)-1,2,3 A-tetrahydro-| <25, 00003 | LI7 | 447,93
. 6.589 (LC-4)
carbazol-9-yl]-acetic acid
()-[3-(4-Fluoro-benzylcarbamoyl)-3-
B-61 |methyl-1,2,3,4-tetrahydro-carbazol-9- C23H23N203F 1.03 395.15
T 394.445 (LC-4)
yl]-acetic acid
()-[3-(2-Fluoro-benzylcarbamoyl)-3-
B-62 |methyl-1,2,3,4-tetrahydro-carbazol-9- C23§1924352503F 1.04 395.15
7 . (LC-4)
yl]-acetic acid




C26H2

yl]-acetic acid ()- {3-[Benzyl
7N303 1.06 452.15 B-56
1,2,3,4

W@ 2006ans93 | - 3- net hyl -

- (2-cyano- et hyl

)_

PCT/IB2005/054380
t et rahydr o- car bazol - 9-yl } - ace7t1| c acid 429.518 (LC4)

[ MkNa] () -[3-(Benzyl - et hyl - car banoyl ) - 3- C25H28N203
1 10 B-57 et hyl 1’ ’_’Q’/I tetral ydro Carbuzo Q 405190
yl]-4dcetic acid 404.508 (LC—4)
()-[’3 SRvigRsRamay! C26H30N203 1.12
B3 39 Méthyﬁjm 334y?e ﬁﬁbe D20aBbazol 07 | 4313
18. ol 1 ot acgtic 422.047) - [ 3- (LUG43H
B- 59 Benzo ]|% gui'no i%he- 2-|car bonyl ) - 3- C28H26N2D3
1.11 |461. 08 et hyl -1, 2, 3, 4-t et|r ahydr o- car bazol - 9-
438. 325 (LC-4) [ M+Na] yI ]-acetfic acid
()'[Qizgg{éﬂaiém (4@ enltylh- 0215334N203 1.17 B-60
benzy prp-0enzylgarhameyly-2ky (LCHA)
B45A. 2 methydil (23, diteteahytifo-caaioazol-8- (a @b?ﬂzﬁﬁﬁ’o%f? P'O_i 411.08
)+ [3- (4 Fl voy-abetiwidar baroy) - S 090 500ds G4
B-61 |met hyl -1, 2, 3, 4-t etrahydro-|car bazol - 9- 395. 15
j cid 394 445 (1 C4)
()-[’3 (2- Fl uor o- benzyl car banoyl|) - 3- C23H23N203F 1. 04
B- 62 b-cn1 car bazol -9- 395. 15
Heds, ¢ %[‘33{ o %ﬁ; %‘Eﬁ{{}?ﬁb WO22H0BN20BERS  1.06 | 4 g
/1 et hyl 418.9 (LC-4) :
- (2- et hyl su|V H26N203 S 1.07 B-63
benzyl car barmyl) 1 2,3,4-tetrahydro- 422.547 |(LC 4)
423.13 carbazo|-9-ylj-acet|c dcird
O-[3- (4;((:;” oEoI-)%_(lenzyl cnz;\lr banoyl|) - 3- C23H23N2(Q3Cl1 1.0p
B- 64 |net (Y-[3t(2D3lubremethaky-dr o-|c 10.
BL6G- 4) bohylcaBamyyl)-3avethie], 3814 eﬁle?zﬁ?m:f (I?é’;) 443.14
tetrahydro-carbazol-9-yl]-acetic acid '
(9)-[3-(2,4-Dichloro-
B-67 | benzylcarbamoyl)-3-methyl-1,2,3.4- C23Pzi%51\;i(5)3C12 (ﬁéﬂ) 445.01
tetrahydro-carbazol-9-yl]-acetic acid ’
(1)-[3-(3,5-Difluoro-
B-68 | benzylcarbamoyl)-3-methyl-1,2,3 4- 0231212;13?31:2 (Llé’j) 413.09
tetrahydro-carbazol-9-yl]-acetic acid '
(3)-[3-(3,4-Dichloro-
B-69 | benzylcarbamoyl)-3-methyl-1,2,3.4- C23Pzi%51\;i(5)3C12 (ﬁé)i) 446.19
tetrahydro-carbazol-9-yl]-acetic acid ’
B-70
(1)-[3-(2,4-Difluoro-
benrylcrtamoy 3-methyl-1.234- | CHIZNIOSF || 105 | 41113
tetrahydro-carbazol-9-yl]-acetic acid '
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()-[3-(2-Chl oro-benzyl car banoyl )-3- C23H23N203C1 1. 06
B-65 nethyl -1, 2, 3, 4-tetrahydro-carbazol -9- 410.9

W@ k006470325.1. 08 yl]-acetic acid ()- [3 PCT/IB2005/054380
-(2-Di fl uoronet hoxy- C24H24 4F2 1. 07 B-66
benzyl car banoyl ) - 3- net hyl - . 3,4- 443.14

tetr hydro car bazo! Q yl'l ﬁf‘ﬂfl fal ﬁf‘l rl 442 461 (LC 4)

aaCTTT

()-13-(2, 4- DiChI oro- C23H22N2C4C12 1. 10 B- 67

benzylcarb -1,2,3,4- 445.01
) -1 3 tg dﬁﬁ 2L r ¢ ?9 %N%]%SFZ 140443 68 (LC-4)
benzyl ca 2} Zf me){ 4- 413.09
tetrahydro car bazol - 9- yI ]-acetilc acid 412.43% (LC-4)
()-T13-(3,4-D chloro- C23H22ZN203CI1I2 1.09 B-69
benzyl car banoyl ) -3-nethyl -1, 2, 3, 4- 446. 19
t et rahydro- carbazol -9-yl]-acetic acid 445.345 (LC-4)
EB-?Q p) {3 (2,4-Difluoro- C23H22N203F2 1.05 411.15
BEHZG At bamoyl ) - 3-met hyl - 1, 2, 3, 4- 412,435 (LC- 4)
(<L - Eand 8t by reagr RaBemoghyl 3.3 Ac@triatyaei-car¥zo0l-9-yl]-acetic
2006/ 070325 PCT/1B2005/ 054380 72 ()- [3 (2,6-D fluoro-
ac23H22N203F2 1. 04 B-71
benzyl car banoyl ) - 3-nmet hyl -1, 2, 3, 4- 413. 16
tetrahydr o- carbazol -9-yl]-acetic acid 412.435 (LC-4)

a) EYatvlyend=2 Y, 4-JetrahgdroyldiroarBaaie B Jicyibomnlecngdld artHyl-phenyl-amide

A gtng%i éolgt)\on of3 4- OX(t) %ty{:loﬁe déca?bo%?t[lg ag]i et%ylyp}lenylaannde (50 mg, 0.22

mr(gl)lg g/ ﬁhﬁgﬁ Hyat Jzﬁ?e Ay @oliloRd (?Qfsﬁz ?a!tl? 6. 9%@ O%¥3 immol) in

Astirre ol ution of
glatfiajm()}yél nﬂ)e»sdmetcdﬁ@m@dm for ddi. At ttivg | dropiseofydonanklfi®, are added

anfl I B1ich AExufl B deaft hedied & RIRBORD Sy §'15 AheH gooted to 1t and

pofitedGhy S%OQde&ﬂs NAQAL STRE s 8Rink Précipitates isf ﬂl'i‘.er@d Ninséd several times

rt, two drops of conc. H2SO4 are added and th e

witheHo® iapd driest under High saeium prexiding purersubtitlccqmpouad d3hag) in 49%
yie:&d Igls atvsr/]h & é:o(f(al ?R (L ' 4ft1 Ogr}gm ESI-MS (positive ion): m/z 329.96 [M]" (calcd

329.40 for C»1H;sN30). "H-NMR (CDCL): 2.12 (m, 2H); 2.53 (m, 1H); 2.73 (m, 3H); 2.93
(m, 1H); 3.34 (s, 3H); 7.25 (m, 3H); 7.32 (m, 2H); 7.41 (m, 2H), 7.71 (s, 1H); 8.04 (br s,
1H).

al) 4-Oxo-cyclohexanecarboxylic acid methyl-phenyl-amide

Oxaly] chloride (0.89 g, 7.0 mmol) and a few drops of dry DMF are added to a stirred
solution of 4-oxo-cyclohexanecarboxylic acid (0.50 g, 3.5 mmol) in CH,Cl, (7 ml) and the
reaction is kept stirring at rt overnight. The volatiles are removed under reduced pressure,
the residue is azeotroped with toluene and dried under high vacuum yielding crude acid
chloride. This material is reacted without further purification with N-methylaniline (0.16 g,
1.5 mmol) in CH,Cl, (7 ml) in the presence of DIEA (0.58 g, 4.5 mmol). After stirring
overnight at rt, saturated aqueous NaHCO; is added and the mixture extracted three times
with CH,Cl,. The combined organic layers are dried over Na;SO4 and evaporated. The
residue is column chromatographed on silica gel (hexane/ EtOAc 2:1) and the title
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poured into 5% aqueous NaQOAc. The resulting

precipitate is filtered, rinsed several tines wth
WOR@6ams23lr i ed under hi gh vacuum provi di ng purBCT/IB2005/054380

subtitle conmpound (35 ng) in 49% vyield as a white

solid. tR (LC-4) 1.06 min; ESP-MS (positive ion): nlz

329. 96, + (cal cd, 15 329. 4 21 N30) . .
co l)sz[o'g%_lrf% ER mpaﬂe:lloy_ sggg @‘fln% g)_bn, g_’%/? yga?% Ry W@ min; ESI-
s 1H): »>33. , 3317 v 7.32 (m
MS (i) T 3L, SYND o 23 [ Phop RO, ™ 37
HalNMRA(CROL:g:y2: 04 frox G E 4 b oy PHE; 265 ¢m, 1H); 3.28 (s, 3H); 7.22 (m, 2H);
7%% - phenyl -am de 20 Oxalyl chloride (0.89 g, 7.0
. Y and a few drops of dry DW are added to a
stirred solution of 4-oxo-cycl ohexanecarboxylic acid
532550 g, 3.5 mol) in CHC12 (7 mM) and the reaction
b) Ethyit €px [6seviane3rignethylmherylwarhagioy])- IThd, Avigtrahydresarhazol-9-yl]-
acgtgtgoved under reduced pressure, the residue is
azeotroped with toluene and dried under high vacuum
Toyd stirfbdrglution &€ (Bed-Gyanokdl, Ba jocketrahlidirs- 1 Wedagtsdzale-3-6arboxylic acid
reacted wi thout further purification wth,
matyterbeyylamide (b14 g, .43 grmalindry DME (3.5 ) i8128ded KOtBR{(38 mg,
'zf! ”E ’ 'f‘i‘[@j.l . Af ..
O'Sstl rr ?)naglﬁ%o e?ﬁ’.ng atcgg?@? ngggtﬁrrgl?lgﬁ' aqueegﬁlsdﬁl{éﬁg&lsl Sémed atrt
ovemhipdhd, therdpdured imto saturatedatjneons KHPEY; @ed extnarsed with &H,Cl,. The

o e 3B L BB rd

VSRR O RRRRs %ﬁriﬁbél 'Z%aomﬂn ol G¥61ics oI (RAéne/ BtOAC
the title WO 2006/ 0703 PCT/ 1 B2005/054380 73

1:Doorpravide subtithe cernpamdd91 mg) as & byige solid wdl 1%l yiedd. &7(Lg)-3) 1.15

mip SIS/ (pB5ye to) g 416 ol R s Yoh Eabhpt). R
(ChaiVR14 g,D@lﬂ(» Hz2:31€1§ 1(m9 (n6,HJH£; 2.04%m( 1H); 295 %12,-1@5; 1.65 (m, 1H);
1 3.2 3 .22 m b

, : , 7. 44 b
2.7 (| 2H); 18 G 3H';|;53.24 (m, 11&)?]4.07’?% J=7.0 Hz, 2(H); 5.0l(_)|)(d, 73 Hz, 2H);

73 TR TR . T 30 GRTRY KRR IRNG 0. S o o

()-6-cyano- 2, 3,4, 9-tetrahydro- 1H car bazol e- 3- car boxyl i
c acid nethyl-phenyl -ani de go. 14 0,43 mml) in dry . .
©) GRF 6(Gyanord-fmethyl-phearl-sarbampylls b2 fi-tetighyrrg warhagely9-gHgicetic acid

BTN Sy RRE P hfa Sy Simoth o Ty e g1 b A nceate i

sapsat fiedadnatbgaguaths cotiditkind desatibed fordétaagled tyfeldihp Gik3itle compound:

I. i C..l| i, t
N T R R TN g AR e
C,IENLGS FURMR (CPlf)i £96 B, £IT); 49 (‘&Drlm?ﬁ.Q@(lﬁgiH); Qb4 (m, 3H);
silica gel (hexane/ EtOAc  1:1) to provide subtitle
3. Iolsp¥idhd.269m, A); 483 &, BH);ge3Gon,i H) A831s,9d)i el d. tR
(LC-3) 1.15



15 mn; ESI-MS (positive ion): mz 416.09 [ MtH] +
(cal cd 415.19 for C25H25N303). 1H NMR (CDC13): 1.13
W@ 20060720820 Hz, 3H); 1.79 (m 1H); 2.05 (m 1H) PCRIE2605/054380
(m 1H); 2.65 (m 1H); 272&m 2H); 3.19 (s, 3H);
3.24 (m 1H); 4.07 (q, J=7.0 Hz, 2H); 500(d J=3.3

Taﬁé iljslgamp%e?s@%% (;Tb ii{gre Qg;pdr 1edgusmg a rocedure («ﬁjogous to tgat described

fof(Exe{nﬁil%‘loE%aﬁlB]%t@ﬂl -Phepy! - carbanoyl ) -1, 2,3, 4-tetrah
ydro-carbazol -9-yl]-acetic acid Ethyl [6-cyano-3

(methyl phenyl carbarmyl)

Ei‘porl fied éﬁ%{f‘ @Hﬂg g p he cond| ti o‘?@“ﬁ%scrl bed figr-MS
Exanmple 1 yielding the title con‘pouna/I tR (IC® 1. 05SI
mn; |[ESI-MS (positive ion): iz 388 06 [ MrH] + Methpdd m/z
387.44 for C23H21IN303). 'H NWR (CDC13): 1. 76 (m 1H);
1.99/(m 1H); 2.20 (m 1H); 2.64 (m 3H); 25|3.15 (s
Sgl)); 3. 29[ ¢-Methyh3-(MetBE-gleny2H)|; (2231624N|2037I—I); 2281
€92 1H) cattonid9D6/, 03 A3eGatRaid- B2005/ 8,24%50 5@@'5 R 377.2
Exanpl es ca®azd19-{H-3&tRIRidr epar ed ¢ a pro P e

anal ggous to that described for Exanple C 01, Exanp|e
A0t or A-02—Ex.—Conpound Nanme - WAt
ESI |[(Method) mlz ()-[6-Methyl-3-(nethyl -phenyl -

C23H2 rba yI ) /e rahy
S 458 2?8 ey &Pgtﬁy@#g% Do fRBE 179 |
) - §- FIABPEsD Co2HB40RO8F 2/18.€303
car bclrmyl )Cafba@l ml]ﬁgthaqgﬂdr o- [380.418 (LC-3) 381.15
carbazol -9-yl]-acetic acid
()-[ 6-Chl oro- 3- (net hyl - phenyl - |C22H21N203C1 2. 31 C- 04
carbanoyl)-1, 2, 3,4-tetrahydro- [396.873 (LC 3) 397.14
car baz OQi—)Q6-)(1h]lora€38(ﬂ1ah‘ﬁlqi}ﬁnj(l} [ €2PHION203C] | 231

C{iet| hylcapagioyl)-1,£2 AHka 2.44 C-05 carbamyl)- | 397.14

- carhazol ¢, xfof 92y1§a@énc 2 (lLC 35488 00 | (LC-3)

tetrahydro] -acetic acid ()- [ 6-|Br ono- 3- (et hyl - pheny| -

C22HF N2 B Br—2-38—C06—carbanoyt)=1, 2, 3, 4= tetrahydror

441. 324 (LC-3) 443.00 carbazol|-9-yl]-acetic |acid
(+)-[6-Todo-3-(methyl-phenyl- C22H21N203I 2.44

C-05 carbamoyl)- -carbazol-9-yl1,2,3,4- 489.00

tetrahydro]-acetic acid 488.32 (LC-3)

(+)-[6-Bromo-3-(methyl-phenyl- C22H21N203Br 2.38
C-06 carbamoyl)-1,2,3,4-tetrahydro- 441.324 (LC-3) 443.00
carbazol-9-yl]-acetic acid ’

(3)-[6-Methoxy-3-(methyl-phenyl- C23H24N204 2.17
C-07 carbamoyl)-1,2,3 4-tetrahydro- 392,454 (LC-3) 393.13
carbazol-9-yl]-acetic acid '

(£)-[7-Chloro-3-(methyl-phenyl- C22H21N203Cl1 2.34
C-08 carbamoyl)-1,2,3,4-tetrahydro- 396.873 (LC-3) 397.07
carbazol-9-yl]-acetic acid '




() -[ 6- Met hoxy- 3- ( net hyl

- phenyl -

C23H24N204 2.

17 G 07

carbanoyl)-1, 2, 3,4-tetrahydro- 392.454 (LC-3) 393.13

W@ 200ba23k5 9-yl ] -acetic acid ()- [7-Chloro-3  PCT/IB2005/054380
- (et hyl - phenyl - C22H21 N203 2.34 C-08
carbanoyl)-1, 2,3, 4-tetrahydro- 396.873 (LC 3) 397.07
car b‘_-)nl Q \l| 1 ﬁf‘ﬂfl fal ﬁf‘l rl VD ’)ﬂﬂRl 070325
PCT/ | 82005/ 054380 75
()-[6-1sopropyl - met hyl - pheny]l - C25H28N203 |2. 22 C-D9
@Z{%e ot [ﬁlaopzom'lzﬁ eath hgny- 40@28‘@%81‘(1%@ 3) 488216

abaz olcabayioylelcB Hctetiativdra) - 48603 | @c) 40.16

- (met{hyl - pirbazdl-9-¥Rae@it asizD3 CI : d.)lig
carbanoyl)-1, 2, 3, 4-tetrahydro- [396.873 (LC-3)| 397. 07
carbazol -9-yl| -acetic acid
()-[3-(Methyl - phenyl - car bamoyl )|- 6- C22H2IN303% 1. 08
C 11 m 25 oo rdfiraaglc o cenbAzp>83Cr 7. 435
CLe 4) 91 yl y1 34366 Gcid 397.07
()-[3 fj%’ ri : 1c}§&k yl)|- 6- B2BBZIIN203FE.Q-313
c-12tr|f|° Poht ¥1F‘ . 4-t et rahydro- 430./425
(LC-4) 431.04 ¢ -lacetic acid
()-17-Met hyI 3- (et hyl - phenyl C23H24N203 1. 03 C 13
carbanoyl)-1, 2, 3,4-tetrahydro- [376.455 (LC-2) 377.04
car bclﬁa) [3aMéthyl-pheayl-carbesnayl)-§- || SCZHHBNA@S ( i|ndaA82-

H2 3NBO3C2,3 @-19ffalizdtetcarbazol-9- 07.425 L 408.06
yl carbanoyl ) - §l]ac&iddaciet r ahydr g- 4280%6%% (LC 55 G4 b3
carbazol -9-yl] -acetic acid
()-18-Chforo-3-(2, Z-di pnenyl (Z9HZ7NZ203CI 1.[0Z G 15
et hyI car bam)yl )-1, 2, 3,4-tetrahydro- 486.997 (LC 5)

487. /. +_ a agi
@)1—2[2 or m%gg ?yld‘]' a@;&agﬁ?ll ndo ?ggﬁ?l%%%ll\QOé'&i 431.04
0.99 et|r ahyd3®@42zar bazol(L-C4p9| 2
9-yl ]| - acéi“i &%lcé‘g%i (LC-|5)
(£)-[7-Methyl-3-(methyl-phenyl-
C-13 |  carbamoyl)-1,2,3 4-tetrahydro- C23H24N203 1 103 1 39704
c 376.455 (LC-2)
carbazol-9-yl]-acetic acid
(£)-[8-Chloro-3-(indan-2-
C-14 ylcarbamoyl)-1,2,3,4-tetrahydro- C24EI22§N203C1 0.97 423.23
R 911 (LC-5)
carbazol-9-yl]-acetic acid
(+)-[8-Chloro-3-(2,2-diphenyl-
C-15 | ethylcarbamoyl)-1,2,3 4-tetrahydro- 02912271‘1203(31 102 1 487,29
o 86.997 (LC-5)
carbazol-9-yl]-acetic acid
(£)-[8-Chloro-3-(2,3-dihydro-indole-1-
C-16 |carbonyl)-1,2,3,4-tetrahydro-carbazol- C23EI21N203C1 0.99 409.2
9-yl]-acetic acid 03.884 (LC-5)
y




WD 2006/ 070325 PCT/ | B2005/ 054380 76

()-{8-Chloro-3-[4-(4-fl uoro-phenyl) -

C25H25N303C1F

WwW@2®38/00W31Y pi perazi ne-|-carbonyl]-1, 2, 3, 4- 469PQHB32005/054380

(LC-5) 470.27

t et rahydr o- carja

zol -9-yl }-acet

ic acid

()-[3-(Benzhydryl - met hyl - C29H27N203C1 1.06 C-18

carbaoyl)-8-chloro-1,2-3, 4486997 (LG5 487 31

t et rahydr o- car bazol - 9-yl ] -aceti c acid

() -1 3¢ MGEH-3 4 ¢R8Py kehyB:| C28H25N203C1 11. 01 _C-119

éhpor Sh @r;imaé féﬁ, e GIHESNBBET] (087) | 47097

.3 ac %@f%ha ] fg 4 Benzh¢6%.943 pi per C3¢- | -

C32H32 ilff B

carbgnyl)-8-chloro-1, 2, 3, 4-tetrlahydro- 542.077 (LC-5

542. 35 carbazol-9-yl] -acetic |acid

(+)-[|3- (2( )33’[3[_)|(h dgodrlylgdolhgll - |C23H21N203F 13.8 C-21

car bonyl )& Beswbydrybmethyl-t et rlapy g £#29 {bE 8

QI3 14 carbirnoy)-83hidrd-1,%3.4¢ i c @9 4 INI83e '6_85: 487.31

(+) - [ aefilydrosebimbiy]-aqieayid- "B har ¢ F%5,

car barmyl )- ,2,3,4-tetrahydro- 380.418 (LC 8) 381.09

cid—(+=}-[3-(Benzhydryl - net hyl -

C29H2 7N203F 1 14 G 23 car bam)yl )-6-fluoro-1, 2, 3, 4-

471.13 ‘%y )_Q_ yI] -acetic a;:i d 470. 542

- fll GABH2pN2QFC) | 1.01

éf?gl—h 893’122 ‘léi%% %2 plbper azi|ne- | 4&a9bonyl ] - @,.Q@-53, 4- 4733

453. 488 (LG 4¥

t et rahydr o-car bazol 9-y| }-aceti|c acid WD 2006/ 070325

PCT/ [B2005/ 054380 77

(+)-[ 3&)Be{r&zyl -ilg)cg}r’];);yl - car banpyl ) - C25H27N203F 7.2

C 25 | 66Dt Brdf-d3enziy iperazinénter|o 422 o498

CL0- Bark@B/)L8-chlprd-1,2:84tdtmhpdrod C%f;?%%ﬁ 8'8_‘} 542.35

(+) - [|3- ( Beabyitolisbginatdglaciar banpyl ) >+ 30H2on208F° Y. p

(+)-[3-(2,3-Dihydro-indole-1-
C-21 |carbonyl)-6-fluoro-1,2,3,4-tetrahydro- C23H2IN203F 13.8 393.14
e 392.429 (LC-8)
carbazol-9-yl]-acetic acid
(+)-[6-Fluoro-3-(methyl-phenyl-
C-22 | carbamoyl)-123 4-tetrahydro- | C22H2IN203F 1 68 1 44 49
A 380.418 (LC-8)
carbazol-9-yl]-acetic acid
(+)-[3-(Benzhydryl-methyl-

C-23 carbamoyl)-6-flucro-1,2,3 4- (3295207;22031: (Llélj) 471.13
tetrahydro-carbazol-9-yl]-acetic acid ’
(+)-{6-Fluoro-3-[4-(4-fluoro-phenyl)-

C-24 piperazine-1-carbonyl]-1,2,3,4- C2SI‘-11§§ 1132(3)3F2 (ﬁ é)_i) 454.23
tetrahydro-carbazol-9-yl} -acetic acid '




C- 26 6-fluoro-1, 2, 3,4-tetrahydro-carbazol
(LC-8) 485.26 yl] -acetic acid (+)-[3-(Azocane-|
WO e@el0m393 ) - 6-f | uor o-

1, 2,3, 4-tetrahydro-carbazol - 97yl]

C22H27N203

-0-

F 6.5 C27
387. 25

484. 569

PCT/IB2005/054380

acetic acid

386. 465 (LCG8) (+)-{3- [Benzyl ((S)-1-phenyl -et hyl) -

COHRONRO3E O 0 C-28 car hnnr‘n\ll'l 6-fl uoro 1’ 2’ Q 4

484. 569 (LC 8) 485 19

tetrg QBe _)éhl}bag,gg c acid

&2 {gy) ”121 %ﬁ@ 01- U IPHABEAIGNIO3F- 7 4 45316

-29 |car lb atd MOy O |4- 4820490 (LC @)C-8)

485. 33 tetraﬂ o azoI 9- yI}-acetic aci g

(+)-[|6- Fl uor o- 3- ((R)-l phenyl - |C23H23N203F 10.6 C- 30

et hyllcarbanoyl) -1, 2, 3, 4-tetrahydro- 394. 445 (LC 9)

395. 1(3'?) [(ég%bazol 9 q%li]!g%l - qb%et [ g acid

(-)-[I8)¢ ghEyiHphen foamgy FQ%@@ ¢ 3

C a6 drBybno-52 Bl4u‘@tr@hyd,r<2-ca;ba,zol»97 48 45?&0%% (ilo._o) 485.26

t et r ahydr o- cayRazetic &id/l ] - acet|ic acrd §I97O 542 I(€é4

(-)- |{6-Fluoro-3-[4-(4-fluoro-phenyl)- C25H25N303F2

1.091C-32 piperazine-l-carbonyl]-12 3 4- 453 488

(LC 2) 454 23 tetrahydro-car bazol - 9- yI} acetlic acid

V0 2008//01A365nPLHAON. AR 75

é: -[ éqztg (gga?fg 26% anoyI22H20DBA3FN2036.%. 5 387.95

- 33 *Uror 0- rio- caB&m46f - 9- [402°498 ’

(LC—E) P S ot d

(-)-[3-(Benzyl - phenet hyl - car banpyl ) - C30H29N203F 10.

C-34|6-TlTuoro-1, 2 3, 4-tetrahydr|o- car bazol - 9- [484. 569

(LC-8) 485.19 yl] -acetic acid

(-)-[ 3L ,{%Bmzefl ((Sy-arrhenylrethyd)-f | % B dzo%

C-235 | 1, 2¢c@pdambp]-6aftnmle-d;H4bazgl - '05&936 (L@%?t a485.19

aci d 3&Eah4’6ﬁ>-<€d;l€é28)-9-yl}-acetic acid :

(-)-{3-[Benzyl - ((S)-1-phenyl -etlhyl )- C30H29N203F 9.0
(+)-{3-[Benzyl-((R)-1-phenyl-ethyl)-

C-29 carbamoyl]-6-fluoro-1,2,3,4- C3OE;249§I62903F (L7C48) 485.33
tetrahydro-carbazol-9-yl} -acetic acid ’

(+)-[6-Fluoro-3-((R)-1-phenyl-
C-30 | ethylcarbamoyl)-1,2,3 4-tetrahydro- | C-H23N203F 1 10.6 1 595 5
o 394.445 (LC-9)
carbazol-9-yl]-acetic acid
(-)-[3-(Benzhydryl-methyl-

C-31 carbamoyl)-6-fluoro-1,2,3 4- (3295207;22031: (ng_14) 471.47
tetrahydro-carbazol-9-yl]-acetic acid ’
(-)-{6-Fluoro-3-[4-(4-fluoro-phenyl)-

C-32 piperazine-1-carbonyl]-1,2,3,4- C25§I§§I;I§§)3F2 (I{.((?)-92) 454.23
tetrahydro-carbazol-9-yl} -acetic acid '




C- 36 carbanoyl]-6-fluoro-1, 2, 3,4- 484.569 (LC- 8)

485. 46 tetrahydro-carbazol -9-y
W@ 20060pA3pBenzyl - ((R) - 1- phenyl - et
C- 37 carbanoyl ]-6-fluoro-1, 2,

t et rahydr o- car bazol -

9-yl }-aceti

6 Elllnrn 3 //D\

| }-acetic acid
hyl) -

c acid
f"’)QI_I’)QI\I’)nQE 7

C30H2 9N2OGIFIER0G5/054380
,4- 484.569 (LC-8) 485.4

5 C-38

l ) r
et hyI
395. (

0%

ar

()-9-

1 nhnn\ll
=P

car banoyl ) - 1 2 3, 4-tetrahyj

¢.)-[38BEAAVisopropyl-carBaBby1g-
Y8 fluoro-12.3 4-t

car oxyrfelt qggaliyd?d Xargazol o
boxyl at e genzyl
ethoxycarbonylnethyl

-2! 3a 4a

OO T IO TN OO

dro- 394. 445

aci d Exanpl e [
C25H27N203F

rlahyd#22.498 car i

9-tetrahydro-

D- OL

LC- 9)

6.5
addC8) 3} ¢

1Hcarb

423.2

Az

ol e- 3
and [
stirnéor
avdl )
stirn

KH2 P(
79 )

-carboxyl ate Cesium carbog
enz | brom de (60 ngy, 0.35

-&B@nZEYth@fethYﬂncéﬁbﬁ@Q}’]ét
6-finondr 12 BidFtefrahydry-carbhzol{9es
ed at A §lrac&idacidpoured in
4 solution and WO 2006/ 070

tr s with

conbi
bri ne

Cob

392.

yielc.

nate (0.32 g,
mmol ) are addsg
c?soil ?4%351‘9
guspe

to sa urated 8
325 PCT/ 1 B2004

et hyl et her.

aq E‘Jé(gﬁg

1.0 mmo
dto a

0133

i 5 485.19

/ 054380
The

ned organi c |l ayers are was

t-%Ié?- %L%%%’R%%ﬁgg

s 952?2’3
tR (LC 4

)4 [ MtH] + (cal cd 391. 18 for

-6itrY|an

hed with H20
aporated. The
| CRREN203Fgi
whi t 886465 d i 1
M5 |(positive ion)
C24H25NM4) . 1§

]

and
resi due
ve 7dur e
AAORB)
mz
" H NVR

387.19

gonei!

2H) ;
6-34
()-9-
ar box
0=

2.56 [(m

3). 1.06 (m 3H), 1.89 (m
2H); 2.73 (m 2H);

4( B {3-(Bknzy=((S)-8-phienyl 2ﬂ)yl) 4
(m ca@bhmoylF-63foforl 2535 7.
aetrdbhgdsoneirbarol-2.y3} -deictaeidr
ylate 10 Benzyl

et hnyyrar hnnyl met hyl -2 3

TH; 2. 17 (nr{
.190 (m 1H); 3.

P f)]_%% E
ahyd cark

O-tetr ahydr 0-

TH)
98 (m

Hé()ZH'

A

1H-carbh

485.46

ol e- 3
condi|t

o |

Exanp/"&T
()-9-

-car boxyl ate is

()°gs%; (E v

6
ket o

car boxynet hyl -

saponifie

f‘[’lﬂczyiéd %
&19&“&%
2,3,4,9-tetr

d anal ogous td
e A-01 yieldin

ra@30H208R2 08B
3 414840569 C22k

ahydr o- 1H car k

2{INOS)

t he

g pure
positi ve

azol e- 3t

C-38

(-)-[6-Fluoro-3-((R)-1-phenyl-
ethylcarbamoyl)-1,2,3,4-tetrahydro-
carbazol-9-yl]-acetic acid

C23H23N203F
394.445

7.5

(LC-9) 395.08

Example

D-01

Benzyl (+)-9-carboxymethyl-2,3,4,9-tetrahydro-1H-carbazole-3-carboxylate

a) Benzyl (4)-9-ethoxycarbonylmethyl-2,3,4,9-tetrahydro- 1 H-carbazole-3-carboxylate

Cesium carbonate (0.32 g, 1.0 mmol) and benzylbromide (60 mg, 0.35 mmol) are added to a

stirred solution of Intermediate 1.1 (100 mg, 0.33 mmol) in dry DMF (1 ml). The resulting

suspension is stirred at rt for 2 h, poured into saturated aqueous KH,POj, solution and
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car boxyl ate 20 a) Ethyl
()-(3-chlorocarbonyl -1, 2, 3, 4-tetrahydro-car bazol -9-yl)
w0 awenaes Oxal yl chloride (1.26 g, 10 mmol) i SPCF/THR0NTES4380
added to a solution of Interngdiate 1.1 (1.5 g, 5
mol ) in dry CH2Cl12 and the résulting orange sol ution

is sti.rred overnight at r The.vqlatiles are re
eXHﬁ‘Eﬁ%‘i thresaesVish 9%51}’11 Sﬁ’ﬁhm ﬁ%mglé@a Qraanicclayers gist was ”B@ﬁwnh H0
anll BHAE dMel Bve Y, SR LHE B C}iﬁﬁﬁe& &R r&idRds BRSEaITIZR %m diisopropyl
vacuimto | eave the crude subtitle compound as

etlter bvgiive puxsi subtith¢anpdued (SEthghis Hwbite salrd indi3% yleld tr (LC-4) 1.21

mig%f dg{)ﬂ Ix§’<r§])§ 6’%41#25& mﬁiﬁ!@l‘lﬁggw L% fapesNPe: car baz

IHCNM@(CD@IJ’OPW(’E ahe:s}@ qot@ gﬁhml) 2.17 (m, 1H); 2.56 (m, 2H3 2.73 (m, 2H);
tetrahy dr o- car bazol

0?3@@ - chl orocarbon )

2.90/@nt1&De3.08 (mnBH); 41%1 (d30=1d°4 & Ha) 24 4+ﬂ~$ (dr{rlélr&ﬁz,zﬂb)né 94 (m, 3H);
t 1- phenyl - et hanol (0.55 5.4 mol

7'%@25?@1%2%&(3% ol ) and. DVAP (él o9, 0.5 nm)I).)

The resul ti ng yellow solution is stirred at rt
over ni uted with Et OAc and successwel washed

ht
b) Reom 6D ORIy b A e A& ol PpBoRRae

B o G BB A sS BT OE Bl grarbomate s

samsonglfieat anﬂdgou'ﬁhle the s¢shd@ions (h:snnb‘edei(br Exaoplei?i01 yielding pure title

oSSR R RSNt o e B 601 o

szﬂﬁ@f/@yleld tR (LC4) 1.23 mn; ESI-Ms (positive
|on) nz 406.14 [ MtH + (cal cd 405.49 for C25H27NO4)
5 "HNW (CDC13): 1.24 (t, J= 7.1 Hz, 3H); 1.56 (d,
J=6.5 Hz, 3H); 2.05 (m 1H); 2.34 (m 1H); 2.87 (m
4H); 3.12 (m 1H); 4.18 (q, J=6.5 Hz, 2H); 4.71 (s,

Ex&hﬂple@@ﬁ(q J=6.5 Hz, 1H) 7.14 (m 3H); 7.34 (m
5H); 7.48 1H). ¢) (R) - Phenyl - ett:iy

(Rp)= @e@am@yyeﬁét%%rnggnﬂthglﬁéﬁ %rwaﬂda 1 PEIFEEUDPAGPIE=-3- ¢

ate 10 A stirred sol ution of
Ca]?k%%%%henyl et hyl

()-9-et hoxycar bonyl net hyl -2, 3, 4, 9-t et rahydr o- 1H
car bazol e- carboxg_l ate (50 n‘ar 0.123 ol ) in THE
a) Ethy] (r(3 qhéort)?aélaw lyg-3-A-tefrahyfifosenipazgl9 YD, 555

Oﬁjlyl cHiotilid gfrggg%légﬁnf otl) 1§ ‘afo 1§b adTlQ& t@é‘%lﬁtﬁ&{s Jh?ﬂedlat 1.1

m-xture | wth diet er an
(151 5 apuel) irsdyH G4 £l sncbtha msu‘étmgd)rmrgecﬁolumeﬂss stl"fhad overnight at rt.

TSR POk LB R B S SRRt i v

drfﬁﬂ‘ﬂiéh@ Rfld #fen dhed %nHél"H SRl tb 3hvBHe drﬁdeﬁéﬁtﬁlﬂé %rﬁpodn'a as
(LG-4) 1.16 mn; fUGEOSItIVEIon)

browaish 0id.avkich Boged wﬂihout S HRPikiaiin)

b): (R)-1-Phenyl-ethyl (+)-9-ethoxycarbonylmethyl-2,3,4,9-tetrahydro-1H-carbazole-3-
carboxylate

Crude ethyl (+)-(3-chlorocarbonyl-1,2,3 4-tetrahydro-carbazol-9-yl)-acetate (5 mmol) is
dissolved in dry CH,Cl; and treated with (R)-1-phenyl-ethanol (0.55 g, 5.4 mmol), DIEA
(1.94 g, 15 mmol) and DMAP (61 mg, 0.5 mmol). The resulting yellow solution is stirred at
rt overnight, diluted with EtOAc and successively washed with 0.1 N HCI, saturated
aqueous NaHCOs, H,O and brine. The organic layer is dried over Na;SQy, filtered and
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"H NVR (DVMSO-d6): 1.48 (d, J=5.8 Hz, 3H); 1.83 (m
1H); 2.21 (m 1H); 2.74 (m 4H); 2.95 (m 1H); 4.23
W@ 20068125 5. 84 (q, J=5.8 Hz, 1H); 6.88 (t, J=7PQI/HE2005/054380
1H), 6.95 (t, J=7.2 Hz, 20 . 7.15 (d, J=8.1 Hz,
1H); 7.32 (m 6H). Biological assays: Preparation of

CRTH2 nbranes and_r adi ol i bi ndi ng assa
eVERQIREH- e&ﬁSIS‘Fe L W&nﬁ%‘ﬁg\’ Bgm;fgﬁoni‘ad‘%faﬁ?yg%%}ﬁﬁ grdi(hgrane/ EtOAC
5:9%8 @Y(ﬁ/l&r the Q@thtfér%ﬁff)oﬁﬁ&ﬁ’sr FHIIRe, 6113(1 37{5g)iﬁﬁ 8% yield.

procedures, e.g. Sawyer N.” et al. (Br . Pharmacol .

tr d0O4) 1.23 Tnln:lE_SBlVI&@mltlvwonm ok &06. IHEI@VE@E (ealdd 40548, for
Celi &@fl ng high level of reconmbi nant hCRTH2 receptor,
%'s?7sél'ected for the preparation of menbranes. Cells
IHmMngtmtgpd Jq4 gami ! @lelas%yés S 3Hj3l2f(fse(&n AH)52.34 (m,
ris
1HHh2RAMN); 3rd) (M dH); S8 (% JF8iSr Tz, éZPBo‘F 71:és QHB,b%?S ta d=6.5 Hz,
r i Dt t n tubes and frozen at
le)Bg?‘,&f(rg‘O&ifﬂej} h%f‘gklrﬁé{%gl s are centrifuged at
500 g for 5 mn and t hen resuspended in buffer A
Cell s are then fragnented by om)genl zation wt

c) ﬂa LPhenylietd Gonl-saboxapethy)-23,4:phie ahi@ﬁ%ﬂé’n‘@fbarza]é’n%ﬁ%fboxylate

A R o o e e B A R lehvaro 111

catbazdles3-darid@latdSOrmg,, 0. 23 mivioNGITHF @50miys sraated snith<02 N aqueous

NateP 45 A inobe B 6r Dho HEF basicoSestion s Srybrd thee
the':?, lelt}pdﬁEtfh I ether(a@ tﬁ@/équ-gbﬁss%halé)ﬁ e%d}‘é‘lgl {0 &r‘}/ﬂ'MsEﬁTeAresulting solid
.4) is b

pr ot ease fr ee
is mcmtjtllwed tiroBOdigsdp{cai} eth@D g the pBrersnd(umz@lmfohej@ﬂn ganpound as

I r TRK734), 100 | CRTH2 nenbr anes
a‘%l\% gﬁ)o\l}g(g(ghﬁ%@e/a%(ﬂ and 25 pJ of test conpound in
tz b@id-2y Cieomimi mSnoas %poMEC: foRy: Wirs P .97 C[mrngdam 399.41 for

PGD2 1s added to the reaction mxture at 1 gM
Coddn™eOrht i on. This binding assay mix is incubated at

ENER, LIS ST T 2oL 8

2. 9150(nt;|1r1'\ﬁ; $.03 Igs) 21Dy 5.8F (g 0=54012, 1PB7 6. %Kﬂ, J=M 2 iHog CHNt6.980(t, /=7.2 Hz,
ackard) are added and the bound radi oactivity is
}éuﬂéﬁi@:l a8 1@2 ﬁﬁang%\(mﬁbount (Packard). Test for
ant agoni st binding to the CRTH2 receptor: Conpounds of
Formula | displayed 1C50 values of less than 10 M as

fied in the 15 followng Table 4. Table 4
—%‘I%pmm-é—wusa me hCRTH2BDG

Preparation of CRTH2 membranes and radioligand binding assay:

Preparation of the membranes and radioligand binding assays are performed according to
known procedures, e.g. Sawyer N. et al. (Br. J. Pharmacol., 2002, 137, 1163-1172). A
clonal HEK 293 cell line, expressing high level of recombinant hCRTH2 receptor, is
selected for the preparation of membranes. Cells are detached from culture plates in 5 ml
buffer A (5 mM Tris, ]| mM MgCl,x6 H,O, 0.1 mM PMSF, 0.1 mM phenanthroline) per
plate using a police rubber and transferred into centrifugation tubes and frozen at —80°C.
After thawing, the cells are centrifuged at 500 g for 5 min and then resuspended in buffer A.
Cells are then fragmented by homogenization with a Polytron homogenizer for 30 s. The

membrane fragments are centrifuged at 3000 g for 40 min and resuspended in membranes in
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15

IC50 [M

()-{3-[(3-Chl oro-phenyl) - net hyl - car banoyl ] - 3- net hyl -
WQ@2®547@3e3 r ahydr o- 0. 001 carbazol - 9-yl } - acet i cPELIRL005/054380

()-[3-(2, 3-Di hydro-indol e-1I - gtqrbonyl )-1,2,3, 4-tetrahyd

ro-carbazol -9-yl]- 0.002 acetic acid

bulfes 3305V Yeiso29 BT a0 acsobege. ] 74 o ogege stored

frdzeal 3- Met hyl - 3- (net hyl - phenyl - carbanoyl ) -1, 2, 3, 4-tetra
hydr o- car bazol -9- 0.003 yl] -acetic acid
() [ 3- (Benzyl - phenyl - carbanoyu) 3-nethyl-1,2,3,4-tetra
ngitg essox ispez formed irpa @ vo ulcmawacldwvb 75 ul buffer C (50 mM

e O AP R i -ﬂé%é?%ﬁéﬁ?f‘%%%a%%se eFh Q) SN T

miéd ¥t 30qd I LRGD,(at®. AW (220000 dpeicr velly FOm Amersham

(1%3[43, D|fluoro benzyl car banoyl ) - 3rrethgl-1f2 4-
TRt hk(ﬂ@rwl CRITH membrangs & giye $ }lgpa%?!ﬂl andy&? gl of test compound in
buff)ﬁ g%oﬁt%m': P%Ci)lg@@] ?hlggﬂsB@zﬂqX |baC e [’@i@ﬁ I(S:i ddeddo Tnd Rhdtion

ahydro- car bazol
mikture t3F (efirzy benceﬁmtmmy This ehnhhng)gdsay ﬁmf 1suﬁ<rubafbd%t i,fér 90 min

t rahydr o- car bazol - 067, 9-yl]-acetic

ang then téarwﬁaquggg G /Grﬁlr% plats- z'%‘ﬁlﬁé'ﬁf gsvga&yeff thrgepgpes with ice cold
blﬁﬁog Eicr08 ) SEARINMRIBCAR 0Pl I dRR 4 a8 R tiund

er the contr of the 5 cytonegal ovi'rus pronotor

radiogtivity s§ quphtfiecdbemeamofofopctunt €Rawkesi3i on vect or

pcDNAS5 (Invitrogen), are grown to confluency in DVEM

(1 ow gl ucose, G bco) nedium supplenmented with 10%

fetal calf serum (both Bi oconcept, Switzerland) under
Test foP Shith£onidTifd @the ERTHMebdptér: condi tions (37Cin a

hum di fi ed at nosphere of 5% C02). Cells are detached

fromculture dishes using a_dissociation buffer (0.,02%
Compppandsofdfsmuly Iidisplayed ICyo viaduasiof less tand ) HM&S@aelﬁyhﬁed in the

[ ion at 200 g at rt for 5 mn in assay
fo%&?lﬁlgﬁye%al parts of Hank's BSS (HBSS, Bi oconcept)
and DVEM (| ow gl ucose, wi thout phenol red, G bco)).
After incubation for 45 m rif{B&€ and 5% COZ) in the
presence of 1 gM Fluo-4 and 0.04% Pluronic F-127

(both Mol ecul ar Probes), 20 mM HEPES (G bco) in asgg TH?. BDG
buffer, the cells compound Name 1Cso [uM]
(1)-{3-[(3-Chloro-phenyl)-methyl-carbamoyl]-3-methyl-1,2,3,4-tetrahydro- 0.001
carbazol-9-yl}-acetic acid '
(1)-[3-(2,3-Dihydro-indole-1-carbonyl)-1,2,3,4-tetrahydro-carbazol-9-yl]- 0.002
acetic acid '
(3)-[3-Methyl-3-(phenyl-thiophen-3-ylmethyl-carbamoyl)-1,2,3,4- 0.002
tetrahydro-carbazol-9-yl]-acetic acid '
(1)-[3-Methyl-3-(methyl-phenyl-carbamoyl)-1,2,3,4-tetrahydro-carbazol-9- 0.003
yl]-acetic acid '
(»)-[3-(Benzyl-phenyl-carbamoyl)-3-methyl-1,2,3,4-tetrahydro-carbazol-9- 0.003
yl]-acetic acid '
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are washed wi th and resuspended in assay buffer, then
seeded onto 384-well FLIPR assay 15 plates (G einer)

W@e0050760 cells in 66 | per well, and sedi mene@UIB2P05/054380
centrifugation. Stock soluti Qs of test conpounds are
made up at a concentration of 10 nMin DVSO and

seriall o dil yted—in assay buffer to concentrations
CasE %Pmb%Qé%g SRR IR
used as an agoni st. einlglﬂﬁ 4 instrunment (Mol ecu|ar

Devices) 1s operat ed according to the manufacturef™s
24843 ddpidluprsbenzgkcaxbamoyBBamatihyl 1 213 ,Htettabgdroe onpoun % 019
di ssol ved at 10 caivhzol-9BNBaraiedchciddi | uted prior to [he
experinment in assay buffer to obtain the deqi red final

CEB oo Rk s sprpe wgﬁfﬁf%%{g;: B aro o o
suppl emented with ¥ e serum al bunmi n (fatty

FaW.¥.Wi

acid—content—<0: UZ79 Si gllbl), s then added—to WO

EhZ9BREpropyI-dabF 1 0641886b- 1,83, 4Rl@hydra-chibagdl-
(%g%%n;é?atlg%ng%—f aI 9@1%2&1{@ Bidl % respe’cﬁrl \fel y.

Changes in fluorescence are nonitored before and

0.067

after the addition of test conpounds at a, eX=488 m
and a,em 540 nm Em ssion peak val ues above base

| evel after prostaglandin D2 addition are exported
after base l'ine subtractlon Val ues are normalized to
acgiulapcaleiumgp tionassayFLIBRI ound added) 5 after
subtractlon of base line value (no prostaglandin D2

Ce?iﬁ gﬁﬁk .29 ?estaﬂy rﬁg@e?sgtﬁé hCRTHL, rédepBPIndes ﬂfé@dim%?oﬂhb

data to a si te dose 'response curve of

cympeghlogirug profroBor ft@m 6 SingleGhsgrti®) df the arptessorcedctor IpaDNAS
t | C50 val . . Co ds af

(g FagsTh 21 SRVA 0 AP LeR b Ly AN GO Sirediedy DERk BT
supS16:8ehted wiht10%4 fo¥al cal? siuin(bath Biceshckss Swithaihnd uﬁﬁ‘ér 8@ndard
exenplified in the foll ow ng Table 5. Table 5

mnplmllmlt’grempdmons (36Cin shumidified atmosphere of 5% COz) Cells are

acfpipes i gh e R3S BRI R ] GpopyEb iy PBY, Gibeo) for 1

mm l\ﬁidfbdlleaed byreédisitugahieniy 2003 anfdy b )mih i assay buffer (e ual parts of
4-tetrahydro- 0.013 carbazal -9- yI]-acetl c acid d)
RS@E(M,&; Bjpcorsent), andAMEBMblem) glacgse, without phenol red, Gibco)).

Af?er‘i‘néu%&ﬁcﬁﬁ%i’ 19 iR PPEUNaDv B ih thY bles@fBllr S (A% Fhio-4 and 0.04%

Pluronic F-127 (both Molecular Probes), 20 mM HEPES (Gibco) in assay buffer, the cells

are washed with and resuspended in assay buffer, then seeded onto 384-well FLIPR assay

plates (Greiner) at 50,000 cells in 66 pl per well, and sedimented by centrifugation.

Stock solutions of test compounds are made up at a concentration of 10 mM in DMSQO, and
serially diluted in assay buffer to concentrations required for inhibition dose response

curves. Prostaglandin D, (Biomol, Plymouth Meeting, PA) is used as an agonist.

A FLIPR384 instrument (Molecular Devices) is operated according to the manufacturer's
standard instructions, adding 4 ul of test compound dissolved at 10 mM in DMSO and
diluted prior to the experiment in assay buffer to obtain the desired final concentration. 10 pl
of 80 nM prostaglandin D, (Biomol, Plymouth Meeting, PA) in assay buffer, supplemented
with 0.8% bovine serum albumin (fatty acid content <0.02%, Sigma), is then added to
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()-{3-[(3-Chl oro-phenyl) - net hyl - car banoyl | - 3- net hyl -
2,3,4- 0.020 tetrahydro-carbazol -9-yl}-acetic acid ()-

W@ 200pMBRY/I| - (2-tri fl uoromet hyl - phenyl ) - car banoRdT/ABR0E/34380
,4- 0.045 tetrahydro-carbazq),-9-yl}-acetic acid
(+) [3 (2, 3-Di hydro- i ndol e- I-éarbonyl) 6-fluoro-1, 2, 3,

o £ Pk it SR PG hSn RS g are
IO A A My SR S o im0

Emisfo)péak vahiies abywdy s hevblbaftel pfostaglandmdDi ziddammhr&/‘é)(ported after
2006/ 070325 P I B2005/ 0543 84
bageglineu gtrﬁft’r?ydgr usmr&nermalggﬁ%hg@)le@l EPHIAL. (R0 festcompogpd added)
a%@ﬁ%%@tlonoofqg& ln?eaﬁ'l‘@ez@lo ﬁoéféélatﬂ?@b% Gdd¥l). Ihe program XLIfit 3.0
-{6-Fluoro-3-[4-(4 or o-phenyl ) - pi perazine=I-carb
(IlblaS) if usedXoFitshe dhtasm tingle alty doso-regpohsezairveofithy equativn (A-+H((B-

REHEEI RN R el e ¥ ihg 1o et hods. known

per se to give phar rmceutl cal preparations of the
Aft@ddnohRgdye@nposi tions: 5 Exanple E-01: Celatin

solution A sterile-filtered aqueous sol uti on with 20%

cyclodextrlns as solubilisers, of _one of th

C%‘éﬂ?ﬁé@m‘é{% smufzok antagenize peritackindin PA madiatest WeRTHA geceptor activity
di ent
WA Bt Bl 10 EXPAR @A e R0l g T o i ¢

a sterile gelatin 10 solution containing phenol as
preservative, that 1.0 m dfaldebuti on has the
followng conposition: active ingredient 3 ny

gelatin 150.0 ng 15 phenol 4.7 ng dist. water |WhaCRTH?2
20% cycl odextri ng@spovewedhesers 1.0 m Exanpl efLIPR
E-02: Sterile dry substance for injection 20 5 %59@1\4]
Ul Uf d bUII}JUUIId Uf FUI IIUI d i IIb‘IIti UIIUd I I tilt:‘
(1 BEedihyl photsyiRohidambl) $-nitro-1,2,3 4-tetrahydro-carbazol-| .
9-yl]-acetic acid '
(D-[3-Methyl-3-(methyl-phenyl-carbamoyl)-1,2,3,4-tetrahydro- 0.013
carbazol-9-yl]-acetic acid '
(D-[3-(Benzhydryl-methyl-carbamoyl)-1,2,3,4-tetrahydro-carbazol-9- 0.017
yl]-acetic acid '
(D-{3-[(3-Chloro-phenyl)-methyl-carbamoyl]-3-methyl-1,2,3,4- 0.020
tetrahydro-carbazol-9-yl} -acetic acid '
(1)-{3-[Methyl-(2-trifluoromethyl-phenyl)-carbamoyl]-1,2,3,4- 0.045
tetrahydro-carbazol-9-yl} -acetic acid '
(+)-[3-(2,3-Dihydro-indole-1-carbonyl)-6-fluoro-1,2,3 4-tetrahydro- 0.028
carbazol-9-yl]-acetic acid '
(+)-[3-(Azocane-1-carbonyl)-6-fluoro-1,2,3,4-tetrahydro-carbazol-9- 0.046
yl]-acetic acid '
(1)-{3-[Benzyl-(2-cyano-ethyl)-carbamoyl]-3-methyl-1,2,3,4- 0.036
tetrahydro-carbazol-9-yl} -acetic acid '
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Exanpl e B-02) as active ingredient are dissolved in 1

m of an aqueous solution with 20 ng of mannitol and
WQOMs0OyskHdext ri ns as sol ubilisers. The sol utiPCI/IB005/054380

sterile-filtered and i ntrodLg ed under aseptic

conditions into a 2 m anpoul'e, deep-frozen and

| \lnnhl | | 7nr| an ore-uyse. t hn | \lnnhl | | sate | S

dltlﬁzl ol o ggL 13 aﬂ%ﬁ’i %1151&118%\@36 é&éag?’]dltg} ng i s 0.067

adm ni ster ed I n rarrus ar or intravenously. |This
formul ation can al so be |ntroduced Into a
(6 (RFlombeBré4-€4H fluogjoeptienyh) -papeparah e 1 -catboayli1 2,540 3: 9
Fi | m coat ecktiahjretcarbd@I2BYBLREAGEGA PCT/ | B2005/ (54380
85 The following ingredients are used for the
preparation of 10,000 tablets each containing 100 ny

of the active ingredient: active ingredient 1000 g 5

corn starch 680 g colloidal silica 200 g nmagnesium
Thetcoipaineds2S7 tig: inSérRivhican 86 fétnfulated asSBe hetifeGagleaxu®cbiding to
starch 250 g 10 water quantum satis A m xture of one
meghodskaows Mg b 621w PlrgnaeAubical prensrations af thg fellwing compositions:
precedi ng Exanples (e.g. Exanple B-10) as active
ingredient, 50 g of corn starch and the coll oi dal
ExamplecB-0il sGplatingslaioh Wi th a starch paste, nade from

orn starch and, 2. 2 kg. of demni ner

A %ﬁliﬂérﬁltﬁif?ﬁc aqyiepsy Splufiompith 2R @/clogexising as f%\%ﬁﬁrf i9f sogAf the
oo pPARKEIBHIN I RSl it e LRI ) Bbmp 020
acgveangtedicat), Birse nuixedsmltr aseptic gonditigisewéth hiatingnwith arstegtle gelatin

SOEﬂﬂge efmpingRheRorse peservass Bt el selinedieg e rolowing

8difigh-e, the stearic acid and the sodi um
carboxynethyl starch, and conpressed to formslightly
bi convex tablets. 20 Exanple E-04: Soft capsul es 5000
in capsul es, gach conprising as active
f eu@%ﬁgﬁi 0.05 g of on? BE the conpounds of Fornul a

ge]at1ﬁentl oned in the precagomgngxanples (e.g. C03) are

prepared as follows: 25
phenol 4.7 mg

dist. water with 20% cyclodextrins

as solubilisers 1.0 ml

Example E-02: Sterile dry substance for injection

5 mg of one of a compound of Formula I mentioned in the preceding Examples (e. g.
Example B-02) as active ingredient are dissolved in 1 ml of an aqueous solution with 20 mg
of mannitol and 20% cyclodextrins as solubilisers. The solution is sterile-filtered and
introduced under aseptic conditions into a 2 ml ampoule, deep-frozen and lyophilized.
Before use, the lyophilisate is dissolved in 1 ml of distilled water or 1 ml of physiological
saline solution. The solution is administered intramuscularly or intravenously. This

formulation can also be introduced into a twin-chambered injection ampoule.

Example E-03: Film-coated tablets
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active ingredient 250 g lauroglycol(r) 2 liters The

pul veri zed active ingredient is suspenden in
wo.2060hi39kol (r) (propyl ene glycol |aureate, 3BCT/IB2005/054380

G attefosse S. A, Saint Priegt, France) and ground in

a wet pulverizer to produce a'particle size of about

1 to0 3 m 0.42 ortigns of the mxture are the
T}%erf?ﬁ%‘% é‘bngqu‘E}gg "cse‘é;g?f hg Prep%%%?iﬁ) (f%% et cach containing 100

%@plﬁgla&“fel eBRnfrachi ne. WO 2006/ 070325

CT/ 1 B2005/054380 86 Cains: 1. A conpound sel ected
fromthe group consisting of
t etrahydro- 1H carhazoles 5 of the Fornula I:

éﬁe ea?g R)C/)6 R34qﬂ8%512 | wherein R, R, R3
cofldlarcd i ndependent |y remggegent hydrogen al kyl ,

alkoxy hal ogen, nitro, ano, 10 trlfluoronethyl or

coleidpbsilicaRs r epr esent s hﬁ@gﬁgen alkyl, or -CF3; R6
| koxy, aryl koxy, or -NR7R8; R7 and R8
mel[gﬁgscrelgéelncrenat?y repr esent 2? rogen, al kyl , cyano- al kyl ,
steatikacid! , aryl, aryl-al kyb,g phenyl carbonyl,
cycl oal kyI ){rl d¥1 - al kyI t hi enyl - al kyl ,
sodigpegaybaxymethyl stgrchi ni daZs ﬁl al kyl; 15 or R7 and RS,
get her with the nitro 0 mhlch they are
ag%t ached, forma heterogk/gllll cosqlgg 7-, or
8- menber ed ring systemw th one to three heteroatorrs
mhich e selected fr itro , ..oxygen. and s r
ETR 1 e O 1 <oyBoBRA S TOpm B aniryioLubenhs preasting Hramples (e.c.
Ex%in})leol@-q 0Fhs adiiVR ifREREA 2SS op&ﬁﬁ%ﬂ@c}f dd%Re cOMYid silica is processed
benzene rings are unsubstTtuted or substituted with

withnesta@h pastevwadsuvam 260 grof soinrstirple antb? 2 kg of demiteealiséd water, to
C1l1-A4 .a .C 1-CA.al ko .hal.ogen, -CE3. .

forfy gt Fraly. ThiS i Ri6L B A s UG 4 i 7 Y tgm and dried at

45P@ 163 00thinGiin aSAUBgitzéd bddedtid? MEMYdry 'grdiilates are pressed through a sieve

having a mesh size of 1 mm, mixed with a pre-sieved mixture (1 mm sieve) of 330 g of corn

starch, the magnesium stearate, the stearic acid and the sodium carboxymethyl starch, and

compressed to form slightly biconvex tablets.

Example E-04: Soft capsules

5000 soft gelatin capsules, each comprising as active ingredient 0.05 g of one of the

compounds of Formula I mentioned in the preceding Examples (e.g. C-03) are prepared as

follows:
active ingredient 250 g
lauroglycol® 2 liters

The pulverized active ingredient is suspenden in Lauroglykol® (propylene glycol laureate,
Glattefossé S. A., Saint Priest, France) and ground in a wet pulverizer to produce a particle
size of about 1 to 3 um. 0.42 g portions of the mixture are then introduced into soft gelatin

capsules using a capsule-filling machine.
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wherein the substituents are independently sel ected
from hal ogen, C 1-C4 alkyl, C 1-C4 al koxy, -CF3, and
WO 20F@87030F (iv) phenyl-al kyl wherein the al kyl PEDIB2§5/054380
is substituted by phenyl; 2 6and optically pure
enanti omers, m xtures of enantioners such as
racemates, optically pure diastereoners, m xtures of
di astereoners, m xtures of enantioners and
l-asteroners such as WO 2006/ 070325 PCT/ | B2005/ 054380
I astereoneric racemates, neso forns, and geonetric
i soners; prodrugs of such conpounds in which a prodrug
formng group is present, as well as solvates and
nor phol ogi cal fornms, and pharnmaceutically acceptabl e
Lsal tA cqram@éfse egied from the EpRIRONSisHRE Of hd4Odtetabydse-1 H-carbazoles
Ofﬁﬂgf 41 R2, R3 and R4 independently represent
ogen,'alkyl, al koxy, hal ogen, nitro, cyano,
trifluoronmethyl, or fornyl; R5 represents hydrogen,
al kyl, or -CF3; repre-'nts al koxy; aryl -al koxy;
nmono-, di-pR2or t |-sub§#?\.t d aryl -al koxy substituted
R20r t gl |
{ af yl "'noi ety with hal ogen, C
, -CF3, -OCF3; or -NR7R8; R7
o) esent hydrogen; al kyl;
cyano- al kyl ; aryl ; nmono-, di- or tri-
substituted Egyl skibst i t ut ed |ndependently in the aryl
noi ety wi th hal oge C1l-C4 alkyl, C1-C4 al koxy,
- CF3, -OCF3; aryl-al k®2Hnono-, di-, or tri-
substituted aryl-al kyl 15 substituted independently in
the aryl moiety Mith hal ogen, C 1-C4 alkyl, C 1-C4
al koxy, -CF3, -QOCF3; phenyl carbonyl; phenyI-Cl-CA
al kyl optionally substituted with a nethyl endi oxy
vﬂ@hﬁﬂp at the phenyl ring; cycloal kyl; pyridyl-alkyl;
hi enyl - al kyl ; furanyl- al kyl: or |n1dazolyl al kyl; or

R RR Bacang®’ lmdﬂgemd«?@tlymnreseﬂh@wgmo@lkﬁl alkewy, thelagan,dtitro, cyano,
tnﬁ@ﬁén%&ﬁ%%ﬁ? forma heterocyclic 20 5-, 6-, 7-,
ere ng systemwi th one to three

R’hepresenas InaBogoh) alkylaoe-CRej ect ed from nitrogen, oxygen
«and sul fur and whjch ri nT%B?KSSt emis optionally
R® geiyesents ARKRYwAmfr fralko ¥Yﬁ%é ;two annel | at ed benzene

. : r n t tq
R Sl RS Ent KSGues SLt R G L g arvballon,
phém)dca;rbbﬁly-l,@ycblallwl, ,pyﬁdsll—a(ﬂdylathkmwyalldyh firgeyl;alkylF®, imidazolyl-alkyl;
-OCF3; (ii) an unsubstituted phenyl ring; or (iii) a
Tmono- or di-substituted phenyl ring substituted with

R7?a5d|Ré| @g&ﬁer Wt tl@%l%é&\ﬂatorﬁ:t&-w%h%&%é’ atta&i%@ foﬁﬁ a heterocyclic

A coqpound according to claim1
5- vﬁ‘re?-e pn8-membrred mRE syst¢nR#ith epe tsthrae lmermoras Rvshlch are selected from

nitrogen, oxygen and sulfur and which ring system is optionally substituted with (i) one or
two annellated benzene rings, which benzene rings are unsubstituted or substituted with one
or two substituents independently selected from C1-C4 alkyl, C1-C4 alkoxy, halogen, -CF3,
and -OCF3; (i1) an unsubstituted phenyl ring; (iii) a mono- or di-substituted phenyl ring,
wherein the substituents are independently selected from halogen, C1-C4 alkyl, C1-C4
alkoxy, -CF3, and -OCF3; or (iv) phenyl-alkyl wherein the alkyl moiety is substituted by
phenyl;

and optically pure enantiomers, mixtures of enantiomers such as racemates, optically pure

diastereomers, mixtures of diastereomers, mixtures of enantiomers and diasteromers such as
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Cl-C4 al koxy, hal ogen, nitro, cyano, or

trifluoronethyl. 30 4. A conpound according to claiml
woeoog/o70serein R, R2, R3 and R4 represent metPgi/[B2005/054380

trifluoronethyl, nethoxy, flugro, chloro, brono, or

iodo WO 2006/070325 PCT/ | B2005/ 054380 88 5. A

ound accordin any one of clains 1 to 4,
n?%?fﬁlcﬁ?cq‘%aﬁ?se Ae g) ke geomgfrigisomersy v . c 1. c4

pr@drﬁ(%é of sﬁb!l? E&ﬁf)&)ﬁ'ds 11{ @hﬁﬁé&)t&rﬁﬁ h& ¥Houp ﬁé%l@&)ﬁlt ag:well as

pyridyl-C , or |mdazoy
solvates amll mmhomakﬁ)mspmshdnnaadwﬁcaﬂgmpemﬂw sal‘a rtlyereoff
1-C4 alkyl, furanyl-C 1-C4 al kyl, pyridyl - -4
al kyl, or thienyl C1l-c4 alkyl. 56. A conpound

2. a@@&hﬁmﬁﬂa{c@oﬂﬁﬁg@@ﬁnﬁﬁ Gz'h@fei‘fﬁ 1to 4, wherein R7
repr%sent§ hydr ogen , 2-cyano- et hyl , net hyl,

R'bRER° and Riyjndepprdspily mnresengenialbﬂenl}(prtm&ﬂgen nitro, cyano,
phenyl - propyl, cycl ohexyl, or
tnﬁwﬁgﬁﬁﬁﬁﬂgﬁg%%g?hyl and R8 represents phenyl,

R’Zefreseny hydﬁ&g%nyaukﬂzomﬂgoxy phenyl, 2-nethyl - phenyl
¢2-trifluoromethyl-phenyl, 3, 4-di chi or o- phenY
R ge}géﬁ'zl@)sya, @qyeﬂy?( alkgxg,ﬁpgqu, dinen Jii-substifyted, Eﬂkgﬁx, pubstituted

AN U B RBIATYY s b BRet L, o0r o

NRR Ioro 2- met hoxy phenyl napht hal en- 1-yl ,

EﬁEWePL’é‘i@V repze%a@g#%phéﬁy“f gyqulgi%}gegx ! agﬁ {pono-, di-,

or ﬁﬁ%ﬁé‘titut@ﬁ'&ﬁﬁ lsubsPinfleinBhHeRtntRERZHL ary?mﬂ)lety with halogen, C1-C4
chl oro- berizyl, difl uoronet hoxy-benzyl,

all@l dBl- SA@lkmy,zﬂF3, DIht anybalkyh zlydno- adi-, 1)511'1— substituted aryl-alkyl

suflFinfid 3 '%%%éﬁiybfgﬁ% eyl Fiotard! 35 IhaF ZX) C1-C4 alkyl, C1-C4 alkoxy,
-ch i t)twrpmﬁylbaibobﬁnghenyl éi I(¥4| élkdefpﬁHﬁélBNslubbtﬂﬁt%ﬁ'wﬂh a

4-di f1'uor o- benzy 5-di fl uoro-benz
mezhséeleﬂwxwpbp plthe yhenyz nsg,onyplqaawb nmb%aikyl thienyl-alkyl; furanyl-
benzyl, (2-fluoro-phenyl)-ethyl,
ﬂ5&§(Pfﬁ%¥%g%L5ﬂ§ %rethyl (4-fl uoro-phenyl)-ethyl,
R (ahd ®) mgahexheiw th)e xﬁﬁrdsgdn atdiR t@wihlichhheyr e apduboy, f)mﬁhmyterocychc
naphthalene- -yl meth
5-,16-p7-3 oy membersdfing W&%ﬁ% With epe fo three hetrgeatoms yrhichgre sejgsted from

g RGP S g D BRSSO B 1 o r

twoiahnalpexd eheenetrmgefwitibh bmz;narmgseare anmbslntufedrmnsabsntuted with one

or BRI EB P RO M G /b oTA Hkoppalogen -OFs, -OCKs; i an
unitRAREQAARRYig: b i) 2Rolo- b EATBAIHAEY g i Gulb A with

one of clains 0 4, wherein R7 and together wth
halogen, Gii- Cﬂ@@@’h Gl-EhalkoxyhiCh, eth®fFar e att ached, form a

het erocyclic ring systemselected fromthe group

consi sting of
3. lAlcdxﬁ pélindydesrdfigeichenaalrtz, ha®acRHR5RYhnd R* represent C;-C, alkyl,

2, dlhydro i ndol e-1-yl,
C1-C4 alkoxy, halogen, nitro, cyano, or trifluoromethyl.

4. A compound according to claim 1 or 2, wherein R', R%, R*and R* represent methyl,

trifluoromethyl, methoxy, fluoro, chloro, bromo, or iodo.
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3, 4-di hydro-1 Hisoqui noline-2-yl,
3, 4-di hydr o- 2H qui nol i ne-1-yl, 4-(4-fl uoro-phenyl) 30
WO rpenzBLhe- 1-yl , PCT/IB2005/054380
6, 11- di hydr o- dlbenzo[b e]aze@ ne-5-yl,
6, 7- di met hoxy- 3, 4- di hydro | H |squ| nol i ne- 2- yI
é%&hﬁ%ﬂ%&n&ah glﬁg%géo% 013/ anIInS quI Tl(e)}egnnﬁ rep¥esents alkenyl, alkyl,

aryiiG BUa ﬂéc}im{ 1o§ik'y§%1@hﬁftb1 -08-afky¥ | furanyl-C1-C4 anq(l pyFidyl-C1-C4

4-benzh perazi ne-1-yl, and azocane 1
all@mosmmqlsl czcr,m R0 BNDBA BOese®S hydrogerg @ml;mmthI -C4 alkyl,

R B R G1 el he iy £ %@v i'XS R‘fo. A

conmpound according to claim1, wherein R3
and R4 independently represent hydrt())V&]l al,k I
6. # Rompoundiceryding tpiany ene efclaims 1dp 4, whevein By rspeaspiyts hydwogen,

K EBESHAR D DYARAER o o DL ESBEE LBy, sy

phél@}ﬂflﬁsﬁltcyhm&@jgm thRipkatl-3-ytiethgl ahdk RP repaéskﬁtﬁphenyl 2-benzyl-
phenyl optionally_ 10 nono-substituted bf’ %
phglp)[gy meﬁw@eny]@@eth)dmhgnylp%@ﬁ@,qmgmg y B]penyl ,4-dichloro-phenyl,

3- Ip'h% b§’ %}i é)’é DQH@H ~fludto: pilléﬁflt 3?11’1 %PMI gh 4achloro-pheny1 4-

su |tue y selected
ﬂlmi'dep}anyhﬁelmeirhbley}}aip;hepyiehyll 4atilyoroopthioapphenyl, 5 chloro 2-methoxy-

hEY; e efon- i bl S SRR B Pty imethyl, 1-phenyl-
etﬂwtiiyﬁe%s}ﬂbﬂw 2R - yﬂJeﬁlle 4%8 Zflbén%ylj i3 ﬁ&&@ﬁlbird Hé&gl

ogen or hono-substi't ute al ogen, -
d1<d11¢4y+beozy1adlﬂybmmeﬂmwaenndpmhlpm-bwyh &mhldrwbemﬂyl-

el Piny et Smiste DRy E EindraieRay A S Bénih, 37
triflidreméthyR byl 30&1ﬂ83r@ﬁwhﬁ&)enkng§hhﬁmnda«biben2ﬂez 5-difluoro-benzyl,

nitrogen atomto which they are attached, forma

2 métfblp&b@zyb 3,5%5diflugro-benzyl, 6rch13)rﬂ-élrﬂmr@@em4yhg{2sqx@r@nhenyl) -ethyl,

8 P S SPLATE ), LN LA LR o

phélh})l) othel, QathhElelfuqu-glrhéthﬁdl e &:lﬂlahydrﬁgﬁphﬂl@leMI-ﬂhmdan 2-yl, or
benzene rlngs are unsubstituted or substituted wth

2.sfwhenylefylsubstituents i ndependently sel ected from
al koxy and -CF3; (ii) a nono-substituted phenyl ring
substituted with halogen; or (iii) phenyl-alkyl

7. uk eorepouridrecarttingito any encyof dalmstistbl41; whextimR{ ind R éogether with the

nichqush giasms DR L A ST d Sotrds AP e SSlot ki Bhydro-
1ndo(lé“:€1‘iﬁ$bﬂh‘61§’&ﬁlﬂidlﬁ1€ 3dlﬂﬁﬂgc¥lllﬁohne or dibenzoazepine ring.

. 2,3, 4-tetrahydro-carbazol -92yl] -acetic acid; { 3 -
[ (3 -chI or o- phenyl ) - methyl carbanoyl] -3 methyl

8. A cortnl% ! %haY: rai_ng% ka’t%}; 81|1e of éia]n}s 14 Qle%v érein ﬁ)" and RS, together with the
nitrogen atom to which they are attached, form a heterocyclic ring system selected from the
group consisting of 11,12-dihydro-6H-dibenzo[b,flazocine-5-yl, 2,3-dihydro-indole-1-yl,
3,4-dihydro-1H-isoquinoline-2-yl, 3,4-dihydro-2H-quinoline-1-yl, 4-(4-fluoro-phenyl)-
piperazine-1-yl, 6,11-dihydro-dibenzo[b,e]azepine-5-yl, 6,7-dimethoxy-3,4-dihydro-1H-
isoquinoline-2-yl, 7-trifluoromethyl-3,4-dihydro-2H-quinoline-1-yl, dibenzo[b,f]azepine-5-
yl, 1H,3H-benzo[d,e]isoquinoline-2-yl, 4-benzhydryl-piperazine-1-yl, and azocane-1-yl.
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[ 3-(2, 3-di hydro-indol e-1-carbonyl)-1, 2,3, 4-tetrahydro-

carbazol -9-yl ]-acetic acid; 30
WO 2006071393 - 3- (phenyl -t hi ophen- 3-yl et hyl - car baP@l/1B2005/4380

, 3, 4-tetrahydro-carbazol -9-y| - acetic acid; [3

(benzyl phenyl - car banoyl ) - et hyI
9. %ﬁbé@% t%tg{:qas dlrtgggggg% 4%"8‘5’5 91]@ 4{ W- g}eglf Ralgepresents (R)-1-phenyl-
et}{gﬂo{})&%ﬁ ~AbgNY! ) -methyl-carbanoyl] -3 -nethyl-1, 2,
4-tetrahydro-c arbazol-9 -yl } -acetic acid,
[3-(6, 11 -di hydro- dlbenzo[b e] azepi ne-5-car bonyl ) -

10 (%%?%941}"3}?%%{]7%%398% 3 heremyl] -acetic acid; 53

R'IRZ 13 ohd REGARPYAUALIG Qéﬂi@séﬁi hyRirdgeh, alﬂf]?hlﬂc@xﬁﬁaﬂ)’gelﬁ, nitro, cyano, or
phenyl 3 -phenyl - propyl) - carbanny -1, 2,
trifuoromethylhy dr o- car bazol - 9-yl } -acetic acid;
5[ | e-1-carbonyl)-3-nmethyl-1,2,3,4-te
R trg%réégrso}gjggr%azo ﬁ‘rg'fzyl ]-acetic acid;
R%r@p&ée%tsﬁﬂﬁhﬁlhilm@@hmﬂkﬁ met hyI car barmyl ] - 3-net hyl -
7 2, 3,84tetrah dro-carbazol -9-yl } - i c acid, 10[3
R’ and R yndepprdeptly sepresspihaidrogen; ﬁl{;yhyyano alkyl alkenyl; phenyl optionally

oy B AT SRR S Lo B

pheafiydirsnbstanted mth—aﬂsu}obt}maﬁendependﬂndy selfctdd from halogen, alkoxy and

phgnmj't @épi’éﬁﬁq%ﬂtlleﬁgliyog@tﬂ% e;(,1| n }elp y@@ﬁﬁ%@@?gp@%n@@ o%ﬁonally
subs(tﬂﬁ&![‘}ﬂ th@?ﬁélwl Hag by Zi‘t’i@i!ﬂ}l'leﬁ(ﬁoi)" :pfleﬂi@faﬂ&?WBYdh is di- sugstlt[u%ed by

rah y r o- car bazol - “acetfi c acl

halqggn mymoeonsvghmnm;d byhalogan, @EB; E{AGH}‘ b )alkyl or alkylsulfanyl; naphthyl;

nap tﬁylgdé@yf cg%i%al gné? al{g??% gxl}all% sYﬂthtu hCan%cl:lln(ejllate({ ‘t‘?'enzene ring;

dyl-alk¢l; bethicapyaikoL ear bazol -9-yl ] -acetic acid;
pyﬂl ?1 kgenzo bpe] ggepl ne- 5- car bon I -1,2, 3, 4- t et rahydro

_a@d &%atpgethg:vy]tl} theguirogengéqm o which they are attached, form a heterocyclic

263 t’g : éaz m p%?ﬂﬁlg@t stery lmtﬁ gﬁ? %R{%ﬂe’telrogtoﬁl’s Selb&ibE %}ﬁdﬁitrogen

and &bﬁﬂzﬂﬂ}gkyyfemmmbﬁbnalmdubﬂﬂ&ﬂed with (i) one or two annellated benzene rings,
3, 4-tetrahydro-car bazol acetic acid;
E{’ﬁdo‘ﬁ

wh1%lgwene3rmgs[a5e]w stitated g gﬁyp ))necgrrwﬁgwt}tuents
1ndeg) g%enﬁy ‘éﬂ%ﬁ&]’l drdl VIQ%Q?@:?L, @) ¥ noho-sB6tititEd pR&GyHring 3

suBstﬁut@d Waﬁléhhgblycbr(ﬁﬂr) ahbtad-alkyd-whdrein dledlkyl maaiety;is fibstituted with
h I%ghenyl -t hi ophen-3 -yl net hyl - car banoyl ) -
Pugny). 3, 4-tetrahydro-carbazol -9-yl] -acetic acid; 25 [3
- (benzyl -i sopropyl - car banoyl ) -
1,2,3,4-tetrahydro-carbazol -9-yl] -acetic acid;
11{ 3\ ¢emponnfllagenrding tie pkpinp 1 selseted fiomethe[group consisting of:

[3-_n(lze%ykigj%lnlletfl):lll’-p%ielel’yld'catrbeérﬁoaywij5% A8 trgﬁl);ﬁo “carbhrd1-9- yﬁ LG acid;

{3-[(3-chloro-phenyl)-methyl-carbamoyl]-3-methyl-1,2,3,4-tetrahydro-carbazol-9-yl1} -acetic

acid;

[3-(2,3-dihydro-indole-1-carbonyl)-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic acid;
[3-methyl-3-(phenyl-thiophen-3-ylmethyl-carbamoyl)-1,2,3 4-tetrahydro-carbazol-9-yl]-
acetic acid;

[3-(benzyl-phenyl-carbamoyl)-3-methyl-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic acid;
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acid; [3 -(benzyl - phenet hyl -carbanoyl )-3 -net hyl -
1,2, 3,4-tetrahydro-carbazol -9-yl] -acetic acid;
wQ 300687032811 hydr o- 2H qui nol i ne-1 -carbonyl ) - 1, 2, BCHIB200Y 4380
hydr o- car bazol -9-yl ] -acetic %id; 30 [3
- (cycl ohexyl - phenyl - carbanoy

{3§I§‘F F3@r%cﬁhe%{/ %%ﬁmab o) Maﬁﬁqwt&ahzﬁ@ -Sprbagpl-guyl}-acetic

acidr o- car bazol -9-yl } - acetlc aC|d [3 -methyl -3
- (phenet hyl - phenyl - car banoyl ) -
[316,2] ®likydredibehxalb.elazepine:d slartonyl){1,2,3ddetirahydod-carbaZol 9-yl]-acetic
( 2- met hoxy- phenyl car banoyl ) -
mf 2,3, 4-tetrahydro-carbazol -9-yl] -acetic acid; WO

3%9?%%%50%&}5%@@5_’/ M?dro%ﬂ{a%ol 9-yl]-acetic acid;

anny

(3 bhera 3 Phemimyammb-cal mé] 1,33k fotrabypicerbacol -yl gietic acid;
[3 {ﬁ gecgﬁ}}ﬁ:?-@{h%ﬁlﬁi Ic?fr Jgaog baZ 11¥1£']231 4- tegrg}é dr(c): cgrcbaaol -9- F]g -acetic acid,;

{3= [(@hﬂm&&ylphbﬁbﬂﬁmetmmamwyl)] 3 methyl 1,2,3,4-tetrahydro-carbazol-9-yl} -
1

. 2, 3, 4-tetrahydro-carbazol -9-yl ] “acetic aci d, [3
acet(crﬁﬂdiyl-o-tonI-carbanDyI)

e R 2 IS ™ gy el

{3¢[héryayi- (imS@-c’lemuyil-etEyl)Lbz}rbameyl]-d 23 #-detrahly8ro-carbazol-9-yl} acetlc acid;

(3 gy 2 R ek pa g By ot 23 dstefrebgep )t

acrd§7 trifluoromethyl -3, 4-di hydro 2H- qui nol | ne-
-carbonyl)-1, 2, 3,4-tetrahydro-carbazol - yl]-acetic
[3-dmicthyl- pbeny( sarbam;mly@rmﬂmmmhw lih34- tbtrahydrdagmwzpl -9-yl]-acetic
methyl - 1, 2, 3, 4-tetrahydro-carbazol -9-yl] -acetic 10

lélm d;
[3:&&1113(1% (ﬂaémylcn Mﬁm&ﬁm@u)hyb 3C'ﬂfeﬁ'éli552ﬂb-]cariba201:9 #Hlaedticaddid;

dr o- car bazol -9-yl }-acetic acid

[3- _(% bemﬂ-mbggyl@ﬂpﬁq@m}) 13, l%rpqgrghﬂgm‘t)azol -9-yl]-acetic acid,;

1 Aol AR AeGRIPRAA 2 St arpA681b 81 &5 etic acid

[3-{etByl3naphihatehalhyHeabaasipr 03, Qﬁadahydraaﬁfbazolaﬁ‘rlyﬂ sacetic acid;
[7-chloro-3 - | - car banoy

3 ey Caehyab a2 G ror caebizol Octbl apetiq i
{3[Iﬁ%tﬁgl| ?T@le ﬁ}ll’ (%&g‘fregy %ﬁgg@-\é%x‘bgﬁl'bwq?%% )elttftéa dro carbazol 9-yl}-acetic

ac{d3- [ met hyl - (2- pyri di n-2-yl - et hyl) - carbarmyl] 1 2,3,4-t

33 R -G Ba hAmoaPeRrogt 111 pestioncid ot r an

[34 e%ypﬁﬁ(ﬁﬁléﬁb ﬁﬁi&}}y‘l-@%ﬁnﬁyﬁq' 2j3 ,4-tetrahydro- carbazol 9-yl]- acetlc acid;
(‘4- chl'or o- phenyl ) - hyl’- car banoyl :3’

[31(bg11ykﬂ1sopropylbaazhﬂnla®d»l Fﬁ&b@lﬁnahy(bfg1cdrbachl§ -yl]- acetlc acid;
g gRl R bera B SR erd Tl 3.3 4 teiperosirherolg-v1) -acetic

acid3- [ (3, 4-di chl oro- phenyl ) - net hyl - carbanoyl ]-1, 2, 3,4-te

trahydro car bazol acetic acid; ({rS o
[3- @qp@ﬁlzplwpglyl ggbmpﬁg-fa)methyl 1,2,3,4-tetrahydro-carbazol-9-yl]-acetic acid;

[3- %%,Z iyt 06 ?f %\h}{@g% t @ ,gE%gﬁrﬁ?&U-c%rb%%l%-yl]-acetic acid;
[3 Ic;&l&eﬂyhﬂtehﬁhgﬁﬂbﬂn@&} b,aZX}l te@rahydro-@ﬂiarzdﬂ@ -gh+adetic ac1d

{3%[?%%&8{%%1{ E)gpgﬁ@gqgg%%ﬂy 4- ‘?e?rr y %lau]'bazol 9 yl?» acetlc acid;

[3-methyl-3-(phenethyl-phenyl-carbamoyl)- 1 ,2,3,4-tetrahydro-carbazol-9-yl]-acetic acid,;

[3-(2-methoxy-phenylcarbamoyl)-1,2,3 4-tetrahydro-carbazol-9-yl]-acetic acid;
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acetic acid; 25 [3 -(2-benzyl - phenyl carbanoyl ) -3

-methyl - 1,2, 3, 4-tetrahydro-carbazol -9-yl] -acetic
W@e00d/0703p%- i sopropyl -3 - (et hyl - phenyl - car banop¢)/1B2005/054380

1,2,3,4-tetrahydro-carbazo|-%ﬁyl] -acetic acid;

[ 6- et hyl -3 - (nethyl - phenyl - carbanDyI)

3 ](f’clfyi%llgnsae%{}g%y{@# EeRraybo bz Sy hede acia; | °
[3:- rséfz9pgwén)eﬂﬂq garba?mé){lS-@tzrﬁﬁ'-Yé{faﬁ &@t&mbr Sy¥|ldcetic 3G@L 1 C

acid nmet h hénet hyl = car banoyl ) -
[3- @@nstml-pm&hgtbamoyﬂaﬂ 123, éiteteahy tHo-caaloarp]-B-ylleacdtic acid;

3 st R A B B A7 S Rgbsg - ageriyecidy 5
{3: [b&zghgoquyﬁheayﬁahyls@a&aﬂiayi])1 2,3 4-tetrahydro-carbazol-9-y1} -acetic acid;

tetrahydro- car bazo ] -acetic acid,

[3(methybphenyi-sarbbmaphH6-nitro- 132, %4tte¢¢1wﬁw¢aiba:7@i Badbacetic priyl;

ISR RIS BT PR B >

yllt&ketiahsidy o- car bazol - 9- yI] acetic acid,
3-[(3-fluoro-phenyl)-neth carbam)g 2,3,4-tetrah .

[3 %{,ﬂ Mrg-gﬁoqulgoly}e}l a@‘b@m@}l a-gquhyl A4- tetrahydro carbazol-9-yl]-acetic

acig3- [ benzyl - (2- cyano-et hyl ) - carbanoyl ] -1, 2, 3, 4-tetrahyd
ro-carbazol -9-yl} -acetic acid; 5

{3([34 fihenoypheay-amalyy]- chrtﬁnﬁ)ylﬂ-l 2.8 4atetralyalra-aatbazdio- @} 5alc¢t1<zaac1d

S5 Sk 3 GPRT N LA SR oge i

[6%bﬁ) 3- (ﬁm%thyﬁbﬂé?ﬁim-@ﬁlﬁﬂnﬁ?lghmxltét;a}%dro carbazo% -9-yl]-acetic acid;

4-t etrahydro- Car bazol acetic acid

[7=C(1m2f(mﬂ3yﬂ~phmyﬁ3€hrb@momarﬂm&8 )4-t3trahydrchyarbazol -9-yl]-acetic acid;

[6- cbé)r% ﬁﬁg}egl_y% pﬁ%r?r %%cpar baﬁ;’l' ?C’z btg %foegallrgaz%‘f i9d);1] aie%c acid;
{31[n?eﬂ£y1 f&zipzﬁaﬁtwylr-ahﬂqrcmloyﬁ 1y2,3 ,4-18@fHyldfo-aabakiol-9k} heetic acid;

car bano

{31[2‘!‘20@0&-13@5’ ﬁhﬂ@ébmgb’é] 1,3.3yA-fetrabydspicarbagelep-yl} -acetic acid;

{(ﬁ)% {[@: +1ro %IZ%%%%%%?M lg%],gg-}/tjggralg%[@ @5}??&1 '9]y1? aletic acid;

[3 -((sﬁpbbyll-p}mhﬁhcdrbaim)b)i hR)3,4-tetrahydro-carbazol-9-yl] -acetlc acid;
t et r ahydr o- car bazol acetic acjd
{3{[@1 ﬂ-@ggﬂgo-p@ﬁ@flmeﬂgﬁ-gﬁgbpmegﬂﬂ%ﬁrtyt_rahydro carbazol 9-yl}-acetic acid;
15
s S S el ot
[6-tyana334mbthiyl- plrt;uyl oarbambyi)—d 12, E4-y¢t}ahydme¢arbamb :9-¢71]-acetic acid,;
SRS TS -G e Y SRS L SR AR S B0 y1-
acét(@cicﬁ [ (4-chl oro- phenyl)-net hyl -carbanoyl ]-1, 2, 3,4-te
t rahydro- carbazol -9-yl} -acetic acid;

[3{(3-be@zy1 phmyﬂgambaanwlbém{lﬁ-lel},é,ﬁetptraie'd&-wbww}})l]-acqﬁimacid;
[6 é%olp pyiaBa(meth %Er%ar%%gl 812,25,_49t_etrgh%1d¥(l)-1:aﬂogzco‘f-t9i-ﬁ]-acetic acid;
[6- methyl 3-(methyl-phenyl-carbamoyl)-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic acid;
[3-(11,12-dihydro-6 H-dibenzo[b,flazocine-5-carbonyl)-1,2,3,4-tetrahydro-carbazol-9-yl]-
acetic acid;

[3-(methyl-phenethyl-carbamoyl)-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic acid;
[6-bromo-3-(methyl-phenyl-carbamoyl)-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic acid;
[3-(3-benzoyl-phenylcarbamoyl)-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic acid;
(3-dibenzylcarbamoyl-1,2,3,4-tetrahydro-carbazol-9-yl)-acetic acid;
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[ 8-chloro-3 -(nethyl -phenyl - car banoyl ) -

1,2, 3,4-tetrahydro-carbazol -9-yl] -acetic acid;
wO@20a062y et hyl - 2, 3, 4, 9-t et rahydr o- 1H car baz oP&F/B206v (54380

oxylic acid benzyl ester; 9

[3-(3, 4- d| hydr o- 1H i soqui nol iie- 2-carbonyl )-1, 2, 3,4-te

b ] d; :
3y tapbie Rar ol Ryabiok e e fubazobgrhpeeti
acit) - 1, 2, 3 4-tetrahydro-carbazol -9- 25 yl] -acetic

aci d; {3 [ (benzo]

{33[(3}ﬂuom>qﬂ1enﬁlr)ymml¥oﬂrbanwﬂb]aﬁ;ﬁﬂ fetrahy2irg-carbazil Oayly eiceticacid;

{38[E>bazf%gggélp}eﬁleﬁ rb%rgpﬁillrg'ﬁ ? tcgla[hxglioﬁwbazol 9-yl}-acetic acid;

(3-})h3nﬁca4ba{rﬁ(§ylﬁlh2’§1 UQeRAydRF-edrb&oyblyl)-aégitiasidaci d. 30

A conpound accor di ng to claim1l sel ect ed fromthe
[3-@ysgmppy§lop@pgk¢aﬁ‘@armyl) -3-methyl-1,2,3 4-tetrahydro-carbazol-9-yl]-acetic acid,;

e S

[3-{6&1&H}Zdryﬂm¢fhyﬂei1bmho¢19143hﬁ&ﬁyl ),28:4- ’cetl@hyﬁ:ro carbazol 9 yl] acetic acid;
t et r ahydr o- car bazol - acetic acid;

[3%@%@]/%@}7;@312@ (pgfp}}egg@gg)/a@gxgglaz g,ggtetrahydro carbazol- 9-y1] acetic acid;

I -1,
AR o e BRI
{3- [ethghe@tr}fhimmﬁh(yiy—plmnbbrmyﬁa)m@l]f-],2|,6r4etetréh)21r($-carbazol -9-yl}-acetic

4-tetrahydro-carbazol -9-yl] -acetic acid,
a°1d3 (2, 3-di hydr o-i ndol e- 1 - car bonyl ) - 6- fluoro-1,2,3,4-te

[3 Rﬁl@ﬁl&ﬂbﬂé@ﬁﬁméﬁwﬁ ggé g@ngtﬁfﬂ)yﬁnﬁé‘drﬁazol -5- y[l]3acetlc acid;

benzyl - i"sopr opy fluoro-
[6-1Q® %(meﬂlyt-pm&wb@laoﬂéd @,3,9-tgtrahydmecarhazohqyd]-acetic acid;
[6- 36&]& F4° n%t}lyla]glg{nyfg n%%%raoyl I1 Yo 4 te:lﬁ‘alzlyél’oﬂrca}b(:‘:‘atz{)l%1 X,ﬂfa%é&é‘ acid;

9- &a;?bcﬁdsyﬁ{émym NAYBYah§d Y- PRMarbhzadle 3- b diylio Ayidr(R)- crfpheﬂﬂcuhyl
-9-yl)-acetic acid; [3 -(nethyl- phenyl car banoyl’) -
E=St‘3{;ropyl 1,2, 3, 4- tetrahydro car bazol 9-yl] -acetic

{(%%F(% C)il (%q‘o gﬁ{/gm%theé ?E‘%Q%Py@ rije/%? 4= tace Iﬁgboé%ﬁa&ol &yl}-aeetlc acid;

[346,11dilgideo- albbﬂzd[léle]‘alzemnelswaﬂmyiw) -3pinpthiy B 2(B04-tetaby drortbazol-9-
1234tetrahydro carbazol -9-yl}- acetic acid; [3
yll-qcg fi¢ peidy o- phenyl car barmyl) 3 -propyl -

[8- %g]%{(?ag(gfgﬁgﬁ ?H&?fl Qfﬁ%}r&gg OIHZ 9 ﬂt)kﬂrag}ygg(f gézrlﬁanzg)? Iod1]-acetic acid;

9-carandyoresty]l-213,4,9 3etdakty dtor hﬂwdrbazda{3b®zbﬂxyﬁe il benz;d ebter

1338 4 e PP e WD Yy kB catngo 4 H-acetc acid

[34’(6’ Wﬁﬁﬁkefh[n%y @Zlhﬁh%%hﬂ}@is%q&%ﬁﬂé ) cﬁlth)i&ﬂ) 1083, b@%ﬂyh:o carbazol-9-

4-tetrahydro- car bazol - acétic ‘aci
Y1]{-®etlbe¢1dyl ((S)-1-phenyl -et hyI) car banoyl ] - 6- fI uoro 1,

{32[ ehzo[ﬁ%t](ﬁloxgldg ylme%}gi)3l arLér%bylh-}l ,2,3,4-tetrahydro-carbazol-9-yl}-acetic
acid; and

[3-(cyclohexyl-phenyl-carbamoyl)-3-methyl-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic acid.

12. A compound according to claim 1 selected from the group consisting of:
{3-[benzyl-((R)-1-phenyl-ethyl)-carbamoyl]-6-fluoro-1,2,3 4-tetrahydro-carbazol-9-yl} -
acetic acid;

[3-(benzhydryl-methyl-carbamoyl)-6-fluoro-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic acid;
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acetic acid; 20 [3 -(3 -fluoro-phenyl carbanoyl)-3
-methyl - 1,2, 3, 4-tetrahydro-carbazol -9-yl] -acetic
W@e00d/07335 - (3,5 -di fl uoro-benzyl carbanoyl ) -3 -PE&I/B2065/054380
1 2 3, 4-tetrahydro-carbazol - 9 yl] -acetic acid; [3
- f1 uor o- phenyl car banoyl ) - 3 - propyl -

{s]n» i USRSt oy - idro TS A G oozl By
acéngn§14 tetrahydro carbazol 9-yl] -acetic acid;

3-(2,3-di hydro-indol e-1-carbonyl)-3-ethyl-1, 2, 3, 4-tet
[Mbmwk phemaﬂlmhzagbargox/ll) -b-floee-l 2, hétefrahy @-dagbazel- WI]-a&etlc acid;

B R LT VAP P - —-—

[3: '(B‘éﬂigi -is@prop i éa!rb@ﬁ@dﬁ@%f&ﬁQBWahydro carbazol-9-yl] acetlc acid;
4- tetrahgro car bazol -9-yl] -acetic acid; [3

[3-(gzmcanst bearbpeyly 9t uererd Aol Jetzhydet gaybazol-9-yl]- acetic acid;

(3- Jpp%ne}ﬁ Zaé/’P e@(r%?l £33 ggtze%]ii)?dré hba%ieg $15-a8G1cSicig; [ 3

[3 lthh§1 ﬂhén@'l bz&bdﬁbﬂﬁ-@%ﬁrb@ﬂoﬂ 2,9 4vtetrahy@ie®tar®aatiodyl]- aée31c acid;
¥ iz nmet hyl sul f anyl - benz;iqycar banoyl| 1,1,2,3
[6- ﬂyof@s Kﬁlﬁghcr -Bhenyl-sapamoy)}i2.3.4-{etethydro- %b%?@i ylj- acetic acid;

{6%@1_0}% By[Ll (3 fﬁﬁ?@ghﬁ@ﬁ)bﬁﬂaﬁhn&-’l?ca?oo%ﬁ]elEﬁS,Wt@erhﬁl% Papol-o- yl}-

acetic a
acéti- a{chﬂanzyl ((R) - 1- phenyl - et hyl ) - car banoyl ] - 6-fl uoro-1,

[3 @%@4 i a é%?:?q Cga"gggzoglghggélj @ﬁaﬁ%ﬁgicgrbg%ldé yl\i\-(gcetic acid,;
{63 fﬁioli‘é/ J =( Pﬂ%{ow h&%ﬂpﬁ%eﬁﬁhmm&nyu -1,2,3,4- tetralgldro -carbazol-9-yl}-

t'et rahydr o- car bazol acétic aci
mmquiduoro phenyl car banoyl ) - 3 propy

[3 ](l?eélzgy%g Bﬁ;{gﬁvﬁ glzmo)rog ok #r% et IoCca?‘t‘;azol 9- y[l]sacetlc acid;

(3dbénz31- gz tzesﬁﬂim&mph@@lpathyi] carmlrﬂoyi}ap Qt3| Lte@@hglro- carbazol 9-yl)-
{3- net hyl (napht hal en-1-yl net hyl’) - carbanoy 1-1, 2, 3,
acﬂ*%%miahydro carbazol -9-yl} -acetic 5 acid; { 3 -

OB oL AR P 2 B oo

acakbﬁmzyl but yl - carbanDyI) nethyl
3,4-tetrahydro- carbazo acetic acj

[3- _(% gﬂ P%'%Bli%‘y]f?ﬂmoé’gﬁoﬁﬁﬁ?’ﬂ ) 233 X-ﬁeé{qhyﬂro carbazol-9 yl][acetlc acid;
[3 J( 431 (%1]13001‘? g;eﬁﬁgnyFégg&)g %ﬁt‘)_llgl' ¥ B4 teRGR)dr&-cABhsb1-9-Vifaetic acid;
[3 13 -u8rodphenyyfcatbadogl) chapiopybl 2 3;4¢tctrahydreicatbaaali Byl faBetic acid,;

135 3oy RapRRa s g gy e-Parb ol Dyl ]-aeaig.acid:

[3 a’(@tsldiﬁ;ra%wmdo‘ﬂe ﬁlcu%ﬁy@gtauﬁh g met%&awci}o ¢arBazdl b-JIRhEAR acid;

dr o- car bazol -9-yl} -acetic acid
[3- e(}tyéﬁ ApHliosephenydarbamdydbi3)4- mhyd;‘p@arbazol 9-yl]-acetic acid;

53y A AR SRIE P by oo ke

[3 -tz%nﬁr&bexﬂzyloaﬂfaﬁibmmnﬁ&fymzzoj 4 9etydhlydroa¢uehdz61-9-39]-aeti€l acid;
[3-(benzyl-phenethyl-carbamoyl)-6-fluoro-1,2,3 4-tetrahydro-carbazol-9-yl]-acetic acid,;
[3-methyl-3-(2-methylsulfanyl-benzylcarbamoyl)-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic
acid;

(3-ethyl-3-phenylcarbamoyl-1,2,3,4-tetrahydro-carbazol-9-yl)-acetic acid;
{3-[benzyl-((R)-1-phenyl-ethyl)-carbamoyl]-6-fluoro-1,2,3 4-tetrahydro-carbazol-9-yl} -

acetic acid;
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[3 -(2-fluoro-phenyl carbanoyl) -
1,2, 3,4-tetrahydro-carbazol -9-yl] -acetic acid; [3

WO ¢wet20sks et hyl - car banoyl ) - 3- net hyl - PCT/IB2005/054380
1, 2,3, 4-tetrahydro-carbazol - 9yI] -acetic acid; (3
nethyl 3 phenylcarbanoyl f

[3-¢ e hzl et f wlghgﬁ&cg é}%lpfgy]',g,g% t%g' yldgo %C |bazolb 1] acet1¥: ac1d
[3-%23}u§ro4pﬁe%§fc§ﬁ)\iﬁf091)cﬁf)ﬁf}§m 2% M{elrahf(ﬁ'@-tchﬁ)aﬁ&Lﬂyl] -288id #id;

(4-chloro-benzyl Car banoyl
[3 12 ﬂuer%phm}cafoﬁdml)e’anbﬂwbll ;298,4r-lt€]trahad®tqacbao] Bryll¢®etic acid;

(aIres L@%@ﬁ%}% e bt § 2 2 e tapbatol 9-v)-aceti

acnmethyl -(4- pentyl benzyl car banoyl ) -

2,3,4- tetrah dr o- car bazol - 9- yl} -acetic acid; {
{3[[b@rzwy[2 ewn@rﬂt%\flbcgbmmjdil-é -Tathyly §Z,Ssﬂateﬁahw1}ojcanbﬂzolé) -y1}-acetic
. 4-tetrahydro-carbazol -9-yl } -acetic 25 acid;
-(azocane-l-carbonyl)-6-f|uoro-l,2,3,4-tetrahydro-ca
[34(baz9l-biilytdrbansyl)-8- Iﬂ&h}d 1 2 3, 4 tetrahydro carbazol-9-yl]-acetic acid,;

2-fl uoro- benzyl car bamp

[3 iiélusr%phw}cam% éavﬁﬁ%ﬂﬁgi thrahxér@rqaébaael eryl]pagetic acid;

3 R DR SR o P BB O aci

[3{béniighlerobepdylcarbamoylpiengthyl B2 Biyd-fetrabydvaswarpazol-9- yl] acetic acid;

{f[%iénzzlf’gdf ﬂbg%:ba;h%gﬁl f'sl,q%ar bg]iﬁt%,}?ff %&alwé{o;lgﬂ%bazo?9 y‘i acet!c acid;

[3 -'tbe%z?} ﬂbﬁﬁbfl%ﬂ%ﬂﬁé%é@ t 9'3¥4 }etfaﬁ"f(ﬁrblcﬁrb'é%lcb -yl]ladetic acid;
(benzhydryl - car barroyl )

pro
[3412-2ifBjotemethoxhbenzyleathamy b 3- me;hy] 1,258 ététrahzidiocarhy@ol-9-yl]-acetic
006/ 070325 PCT/ |1 B2005/ 054380 95 {
2chl oro-3-[4-(4-fluoro-phenyl) - pi perazi ne- |

[3- (mbﬁﬁg}hénzkaﬁaaﬁmﬂ)t 2,8 atwﬁmgzde@m%ﬁl 99y1%4|a&etrc aglget i C
acid | oro-3 - di hydr o-i ndol e car onyl)

[34benzg]- eﬁhyleqarbﬁiwm@mﬂ@dzm 3,9 tynrqhydatearb@mér@r)d] ace[tls acid;

OGS ARSI BB acey o
[3{eﬁryﬂ43e(rzzﬂuonﬁ-§héﬂyummmm)zylz)3 @wnhhyﬂwlchrbhzd %yl%l—-abaida&liﬂ
ydr o- car bazol - 9- yli -acetic acid,

[3- -(‘("BBWZ?T?%WYICW )= %&}eﬁaﬁlrﬁﬁ 3, 4-gct5q&1yg§oocarbazol 9-yl]-acetic acid;
(3- ]{?%nez%% ﬁzy S F&‘&y eﬁﬁg@ @ﬂz&kbaﬁn%h 12?§,$Eét&h9&ﬂodcarba[z§1 9-yl)-acetic

acitl; 2, 3, 4- tetrahydro carbazol 9-yl] -acetic acid; { 3 -

S A AR BRLPETA SRCEREN b i
{31[6%1194/ LK 16t o- E—@!hgﬁﬁpéﬂz%; %afb%hﬁ}(li] 1,2,3,4-tetrahydro- a:arbzflz??l -9 yl} -acetic

. t et rahydr o- car bazol -acet| ¢ "aci
acid¢ 4- f | uor o- benzyl car banoyl ) - 3 met hyl -

234te -9-yl] -acet] cid:. (35,
i e AR L ot s RS
[3(3-fRorb- Hedz?lcﬁﬂﬁiﬂé&l) X ReFE0)2;34-Ydtlah§drdt datbazalcy-§1]-acetic acid;
[3-(3,4-dichloro-benzylcarbamoyl)-3-methyl-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic acid,;

ac

(3-{benzyl-[2-(4-chloro-phenyl)-ethyl]-carbamoyl}-1,2,3,4-tetrahydro-carbazol-9-yl)-acetic
acid;

[3-(2,4-difluoro-benzylcarbamoyl)-3-methyl-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic acid;
[3-(benzhydryl-carbamoyl)-3-propyl-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic acid,;
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[3 -(benzyl -isopropyl - carbanoyl )-3 -nethyl -
1,2, 3,4-tetrahydro-carbazol -9-yl] -acetic acid; 15
w@ 300pr0a032y| - (3, 5-di fl uoro- benzyl) -car bam)yl] 1PQT/B32405/(554380
t rahydr o- car bazol -9-yl }- acetlé aci d;
{benzyl -[ 2-(2-fl uoro- phenyl ) -"et hyl ] - car barmyl}

e s e e T

ac&tickici@t r ahydr o- car bazol - 9-yl -acetic acid; 20
{3-1bénzyl - (4-fl uoro-benzyl) - car banmoyl ] -3-nmethyl -1,2,3
[8- Chloll‘@ﬁf(aﬁyfﬁhyﬂroamhdm|-caﬁ30ylbf})-1a2;él4i-tctrala@irqj§:arpaz;)l=9()ﬂ]-a{;etic acid;

[3-2# 63(1e 1%(%8[ ﬂb(&ﬂrgar& g'g%ff E)@Z&_’i?,hbt%&%% c%\rge%grl%l ylf' hcetic acid;
{3{[Beﬂi@!’-(\%ﬂhobzbe'ﬁzfib-ﬁzhl%ﬁﬁ@yi}ﬂ%y h)teﬁaﬂfy@ﬁﬂ@di‘b&zoi@%&l Radeticicid;

trahg r o- car bazo acetic acid;

[3{(erfz m&rmﬂ‘(lwl-ﬁmb@mgylwréﬂm}) lc%ﬁ,ﬁatﬂ’@sa}hyprcscafbw& yi]-geegic acid;

T
{3€[b&&le3 Jrifluozorde thyk sdnzalcaibamog 1023 dhte@atyidyo-aabizot-9-yl} -acetic

aci d
amfis [benzyl (3, 5-di fl uoro-benzyl)-carbanoyl ] - 3- net hyl -

(l?@%hédr&?&a[r@{]}}f?ﬁg%%‘g{ 2 ,%,Zlgeti‘@d%o-?agb%i?b'ﬁ] _Akhd ac1L13

[3-14- ﬂuﬁroﬂfbmylcaibﬁdmy})dambﬁwbll 2B 4-tdtrahpdretdacbaach-2+yl]¢aBetic acid;

enz I r
o BB oS SR AL BTN besgrpl -y st
cfici d; WO 2006/ 070325 PCT/ | B2005/ 054380 96 ( 3-
{E)enzyl [ 2-(4-fl uoro-phenyl)-ethyl]-carbanoyl }
[3-(Benapl-isgpropylXashamayd)-3-aephirl d, 2; 34 Hetrallydeo-carbyzohOetl] -acetic acid;

3B s A e 0 BB I 5 A SRR v -acetic acic
(3{{B yF Sﬁﬂu&@Lﬁﬂeﬁﬁogfm’um&bﬁwyhp yﬂ&ﬁﬁp&ﬂolcarﬁ’azol 9-yl)-acetic

3,4 tetrahydro car bazol 9 -acetic
aC’é‘@l d [ 3 - (4-benzhydryl - pi perazi ne-

{3- [B%%ﬁ(@mﬂlﬁ)r&%tﬁgpben%yﬁ cgrbza}mto?f] rl?ﬁg gfrtgtrﬁ%rrdpoaéﬁ'{)az%]-)él yll} -acetic

ac{dbenzyl (4 chI or 0- 2-fl uor o- benzyl ) - car banDyI] -3

Y 3, 4-tetrahydro-carbazol - % % acet
{3:;{9%%;/ i‘bﬂpgro hepavydrpeydArmatsl Pt @ﬁq ygo- Sarbazol-9- yl}-acetic
amh,z 3, 4-tetrahydro-carbazol -9-yl] -acetic acid,

[3-(1H,3H-benzo[delisoquinoline-2-carbonyl)-3-methyl-1,2,3,4-tetrahydro-carbazol-9-yl]-
acetic acid;

{3-[benzyl-(2,5-difluoro-benzyl)-carbamoyl]-1,2,3,4-tetrahydro-carbazol-9-yl} -acetic acid,;
{3-[benzyl-(3-fluoro-benzyl)-carbamoyl]-3-methyl-1,2,3 4-tetrahydro-carbazol-9-yl} -acetic
acid;

{3-methyl-3-[(R)-(1,2,3,4-tetrahydro-naphthalen-1-yl)carbamoyl]-1,2,3,4-tetrahydro-
carbazol-9-yl}-acetic acid,;
{3-[benzyl-(3,5-difluoro-benzyl)-carbamoyl]-3-methyl-1,2,3,4-tetrahydro-carbazol-9-yl} -
acetic acid;
[3-(benzyl-methyl-carbamoyl)-3-methyl-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic acid;
(3-{benzyl-[2-(4-chloro-phenyl)-ethyl]-carbamoyl} -3-methyl-1,2,3 4-tetrahydro-carbazol-9-

yl)-acetic acid,;
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[3-(2, 3-di hydro-indol e-1-carbonyl)-3-propyl-1,2,3,4-te
t rahydro-carbazol -9-yl]-acetic acid; (3-
W@ beapyi32g 2- (3-f | uor o- phenyl ) - et hyl ] - car banoy| RCT/IB2005/054380
- 3- et hyI 1, 2, 3, 4-tetrahydro- %arbazol 9- yl)-acetic
aci d;

! {B%%%L?y- [ty el mad Sl 235 blir rrwors-

)aé‘c'eﬁc adid3

[ benzyl -{2-trifluoronethyl -benzyl)-carbamoyl] -3
[8-chiordv+(2,2-diph@iytrethgtcatiaydyD- I8 etz trahygiro-garpazed Ot yli-acetic acid;

id; .

B yityosometyFharay b oabazyy - nelulib g+ by sproaibarol-o-
yl}- gae'ﬁclacfdet rahydro- carbazol -9-yl} - acetic acid; 20

[ 8-chl oro-3 -(indan-2-yl -carbanoy Z
[3414-pezhydryd-minemzineol -cabbaviyB-ohlarpl, 2, 3 d detrahydea-eprbgzpl-9-yl]-acetic
benzyl -[ 2- (2-fl uor o- phenyl ) - et hyl ] - car banoyl }

-met hyl -1, 2, 3, 4-tetrahydr o- carbazol -9- yl)-acetic
{3gbérkyl-(4-chloro-2-fluoro-benzyl)-carbamoyl]-3-methyl-1,2,3,4-tetrahydro-carbazol-9-

}26-“ uoro- 3- ((R) - 1- phenyl - et hyl car banoyl )-1, 2, 3, 4-tetr
yl @C’éiar bazol -9-yl ]-acetic acid;

- | e
bS8 A et
[3-2, Behl]z}gdre-m(hﬂm ilmhi’bphyk)éml‘apyiy]l 2, 3,’4-tetmit}hlyd>—carbazol -9-yl]-acetic acid;

A3 ]{bgnzgl f%} %hr ahﬁ)qigg)ﬁlg ;?;{Ig' Z 0 I??ggf%/y)l a‘%ﬁ{/lihf,g,g?éli-t%‘.crah)[d:;’o-carbazolé-

yl)la&tlgaégdt etrahydro carbazol -9-yl] -acetic acid; and
- (met hyl - phenyl - car banoyl ) -
(3 J{benzwl {2 (2361daﬂuym1phclwlbaml] -oarbﬁtqoyl}abmaﬂuldcz 3,4-tgahydro-
|ca conposi tion conprising a conpound
ca?gg%la%?ﬁ&c? one of claine 1 to 12 and a
utﬂlﬁﬁd)ﬁmh CRYeb®amdy 1)1 methWO1 2006408 3B -carbazol-9-
r:P{ Z?a%OS/ 054380 97 gl?ijé A cozgound \ggcl:or di ng tg&gny
ylopeetisfacidl ai ns 1 to 12, or conposition according to
r S
OTRBAiRp o DReRRE Ry eGP pparol -
acéthﬁacﬁd epar ati on of ab phar maceuti cal conposition for
t he prevent| on and/or treatnment of di seases sel ected

[8-chloe-3t(Hndagrlonlraeksimaybr 1 fg - Aotetraladio-cambaznl O -wirgeddicacid;

O b IR D oA R Ay (B4 By cro-carbarol o

yI)eadetioaady di sease, dermatitis, inflammat ory bowel

AR Py - lshbamioa Driod 5 arieTatydingibaro Sot geti acid
[6-fﬂ;319ﬁ) 3’-'( ISflgidhen?Y %?Maﬁrﬁ?f) cebl4- t@irﬁgfdﬁﬁf:ﬁ'bazol 9-yl]-acetic acid;

anaphyl'actic shock 'caria, eczema, Itchirig,
[3-(beniz3 poethyl-sarhampd)-Bepehyluk2 3u-etiplydro-carbazol-9-yl]-acetic acid;

LRI PR P L -l B B -acerc acia

an@hur g- St r auss

act

[7-methyl-3-(methyl-phenyl-carbamoyl)-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic acid.

13. A pharmaceutical composition comprising a compound according to any one of claims

1 to 12 and a pharmaceutically acceptable carrier.
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syndrone and sinusitis, and basophil-rel ated di seases,
such as basophilic | eukem a and basophilic
WO 2ukoOT2HSi s. 15 PCT/IB2005/054380

97

14. A compound according to any one of claims 1 to 12, or composition according to claim

13, for use as a medicament.

15. Use of a compound according to any one of claims 1 to 12 for the preparation of a
pharmaceutical composition for the prevention and/or treatment of diseases selected from
the group consisting of both chronic and acute allergic diseases or immune disorders
comprising allergic asthma, rhinitis, chronic obstructive pulmonary disease, dermatitis,
inflammatory bowel disease, rheumatoid arthritis, allergic nephritis, conjunctivitis, atopic
dermatitis, bronchial asthma, food allergy, systemic mast cell disorders, anaphylactic shock,
urticaria, eczema, itching, inflammation, ischemia-reperfusion injury, cerebrovascular
disorders, pleuritis, ulcerative colitis, and eosinophil-related diseases, such as Churg-Strauss
syndrome and sinusitis, and basophil-related diseases, such as basophilic leukemia and

basophilic leukocytosis.



