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WO 2006/070325 PCT/1B2005/050.380 | Acteli 81A/CR4
2,3,4,9-Tetrahydro-IH-carbazole derivatives as CRTH2 receptor
antagonists Field of the invention: 5 The present invention relates to
2,3,4,9-tetrahydro-1H-carbazole compounds of the Formula | and their
WER2HS/PUREAL "chemoattractant receptor-homologous moledifié/EBesraesE0
on Th2 cells" (hereinafter called CRTHR) antagonists in the treatment of
prostaglandin mediated diseases, to pharmaceutical compositions
containing these compounds and to processes for their preparation. In
6&ﬁi&§i&?%mpound of the Formula | may be used in pharmaceutical
10 compositions for the treatment of both chronic and acute

I iCh is I rising alergi rhinitis, chranic .
o B e T ey B
disease, rheumatoid arthritis, allergic nephritis, conjunctivitis, atopic
dermatitis, bronchial asthma, food allergy, systemic mast cell disorders,
LIRS IVEIO: Urticaria, eczema, itching, inflammation, ischemia 15
reperfusion injury, cerebrovascular disorders, pleuritis, ulcerative colitis,
Ebseishil irrrden tibinade 2, S4SHAR O Bivadrsgody norpaimdinef the Formula

BiAdSHiSy %%%Pﬁ&@ﬂﬁibﬁ%%é@éﬁ%%épt%k’%nﬁﬁo@@ﬁ?%ﬁ@%dﬁ%%&?eﬂ?ﬁ Th2

basophilic leukocytosis, in humans and other mammals. Background of
Tﬁ’éﬁn@éﬁﬁ’&ﬁ?@#‘ﬁ@ CRATH RYegpwEdn e NsrRAns Rp Brasfactedinaneigted
dssasanpeiieatsitivealvinghRitines ooadnadiatess eamplisigdiferatesd for
es like neutrpphiles, monocytes, eosinophiles, mast cells and T helper .
e A e B RS BB ol TR0 T e by ol
ff@@gtaiéc_améﬁgiﬂwé@@tmsé@ﬂyorhohmmiiqgmmytms/,immaéisorders
LSl it ANl 3nAMEREINE AERIHHEIANE RLRY F6RD),

mediators are Th2 25 cell differentiation, immunoglobulin (Ig)E synthesis,
draatitisy ibwmmalriy Brmsitessedheuprigid atibrtss i aephedision,
cliffpmuiatioaome datmeits, Rgiatignantactivaias e, siestar selsssuch

s eosinophils and basgphils as well as the priming for their prolonged
R LS o T et U B S e
@D@MN@MiMe@banmmrdaﬁmmmﬁi uineredited;dlitseuasieophil-related

QLY. Gt S?H&&ﬁg%&%ﬁlglggﬁc{gg Qé%ghil-related diseases, such

tagem
PCT/IB2005/054380 2 damaqe, hyper-responsiveness, enhanced
Fesonr il rreanayddaerniilinliebae Hyjein humans and other mammmals.

Background of the invention:

The complex response to allergen exposure results in a cascade of effects involving
numerous mediators comprising different cell types like neutrophiles, monocytes,
eosinophiles, mast cells and T helper (Th) cells as well as cytokines and chemokines. For
example, Th2 cells regulate allergic responses 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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secretion, airway hyperactivity, and bronchioconstriction. Prostaglandin

D2 (PGD2), histamine, cysteinyl leukotrienes (CysLTs) and thromboxane

A2 (TxA2) are chemokines considered to act as proinflammatory key
mediators in allergic 5 responses. PGD2 is a major cyclooxygenase
HRtHATtE75f arachidonic acid and is released in large amdifidHe{054380
activated mast cells during allergic attacks. PGD2 is known to activate
thromboxane A2 (TP) receptor, PGD2 (DPI) receptor and recently
derongifidoTerpespensivengsie dnhanerd yastralataetmeabitior-¢vsmal ogoass hyper-
SROLEEH!Gi SRR AN ] N s BlSn iR Itdai0h AP 2) receptor. CRTH2
receptors are expressed on Th2 10 cells, eosinophiles and basophiles.

GD2 indu igrgtion and activation. qf these cells,vi RTH2 receptor

erem o D S R RS (L e a2
(0246 ordstestimidatsiconsidendifie ast roprostBroidaitanyticiyflaediaateiy allergic
rBGRRLE s GO XY PERRRS A I DA e TR PR SR RS . 3R an? is released

.monoclonal anti-IgE antibody have been used to treat symptoms o
% i ATRERINBRE 2r8 e sHitpsterdiud s alleisie #astseffective
medication in the treatment of allergen-induced disorders, despite severe
Pda2 lidnitmy sidetafitethrtndtcaradde (6N orcgpeciRGIhBilb) rafethe and
danagralemal eyl euasins A GhemRkES A MAGIRI M dtte
not cure the disease and debilitating symptoms mgy relapse Soon atter

ctreraticdirid s BE A G2 @1dP82igessmpiaTn C8d Tot mecniamp i tfasarsadem Th2

c3NEl/asstAopHENS Bh A baseihIes FUNSE SnlMcey RRECSTIN GO sReg s diMhese cells via
Cc‘tgfﬁboattractantjnduced, e.g. PGD2 induced, tissue invasion of effector
cells.

‘ﬁ%@%%?@?‘é%%@onists blocking CRTH2 receptor binding of PGD2
should be useful for the treatment of allergic conditions. So far, few
AcpleiberardansdinpipORoprivaa ardgbisiandnastRAtp seaistsbisekotdp  teodifictsenon-

RASGIN HBIAMYRRRRNS OGS I R REAERLBRSRICAHORNBpressants, and
2388540 the use of Ramatroban 25 _ B

meseslenghentideitanhods ardirandirs e Dot svenianybelimsic eneditipren

Jonicosritd) dotdhein phdadisatddieatingingh ale tgindise a5e8erputindbeed

asthma, allergic rhinitjs or,. allergic conjuvatitis. Oral bioavailability of, ., . .
o e B o B o R on of
tmigrasoipiioytfehambedokiepomddindddnesl SiciPinedinattniody mndure the

dRXRRIMENBhTRAARRHD A1 ré%@oﬁﬁgﬁ%ﬂe%t RERHIBHORBE, there

_the invention: The diSclosure relates to nove ]
19239’%5}91?%%%%%%@@3%%@& and/or to prevent allergic responses by suppressing

specifically chemoattractant induced, e.g. PGD2 induced, tissue invasion of effector cells.
Therefore, antagonists blocking CRTH2 receptor binding of PGD2 should be useful for the

treatment of allergic conditions.

So far, few compounds having CRTH2 antagonistic activity have been reported in the patent
literature. Bayer AG claims in GB Patent Specification No. 2388540 the use of Ramatroban
((3R)-3~(4-fluorobenzene-sulfonamido)-1 ,2,3,4—tetrahydrocarbazéle~9~pr0pionic acid) for
the prophylaxis and treatment of allergic diseases, such as asthma, allergic rhinitis or
allergic conjuvatitis. Oral bicavailability of Ramatroban and its ability to inhibit
prostaglandin D2-induced eosinophil migration in virro has been reported in Journal of
Pharmacology and Experimental Therapeutics, 2003, 305(1), 347-352.
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compounds of the Formulal: R2R1 R50 R6 R3\f\4N R CO2H 51
wherein R', R2, R3 and R4 independently represent hydrogen, alkyl
(especially methyl or isopropyl), alkoxy (especially methoxy), halogen,
nitre, cyano, trifluoromethyl, or formyl; preferably 10 hydrogen, alkyl
(especially methyl or isopropyl), alkoxy (especially methoxy), halogen,
nitro, cyan, or trifluoromethyl; preferally R' represents hydrogen; RS
represents hydrogen, alkyl, or -CF3; preferably hydrogen or alkyl, such as

Mw’ Iyt chy chrpggnmethyl, ethyl, or n-propyl; R6 represents alkoxy,
aryl-alkoxy, or -NR7R8; especially phenyl-alkoxy or -NR7R8, most 15
erabl R7R8; R7 |nd sent hydrogen, alkyl,
Th&?? %c{gﬁ‘(j?% rq té‘%f, h:ft)r‘)i/ a‘)grg %Qg?ﬁe; ﬁeenyﬁpgxé%%%%cycloalkyl
COMM@%&E@@]GIEJ pyridyl-ethyl), thienyl-alkyl (especially
thienyl-methyl), furaayl-alkyl, or imidazolyl-alkyl; or R7 and R8, together
with the nitrogen atom to which they are attached, form a heterocyclic 20

5-, 6-, 7-, or 8- men@ered ring system with one to three heteroatoms which
are seléfc‘ted frorﬁs '- trogen oxygen and sulfur (espeually 1or 2 nltrogen

-OBFS (||) n 25 unsubstltuted phenyl ring; (iii) a mono- or d| substltuted
phenyl ring, gin the substituents are independently selected from
halogen, CI-C4 a kyI CI-C4 alkoxy, -CF3, and 4 -OCF3; or (iv)
phenyl-hlkyl wherein the alkyl moiety is substituted by phenyl, such as
especially benzhydryl; and optically pure enantiomers, mixtures of
enantiomers such as racemates, optically pure diastereomers, mixtures
whefelinstereomers, mixtures of enantiomers and diasteromers such as

R’, R% R® and R* independently represent hydrogen, alkyl (especially methyl or isopropyl),
alkoxy (especially methoxy), halogen, nitro, cyano, trifluoromethyl, or formyl; preferably
hydrogen, alkyl {especially methy! or isopropyl), alkoxy {especially methoxy), halogen,
nitro, cyane, or triflucromethyl; preferably R represents hydrogen;

R’ represents hydrogen, alkyl, or -CFs; preferably hydrogen or alkyl, such as especially
hydrogen, methyl, ethyl, or n«pfopyl;

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), firanyl-alkyl, or imidazolyl-alkyl; or

R’ and R, together with the nitrogen atom to which they are attached, form 2 heteracyclic
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 hetercatoms) 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, -CFs, and -OCF; (ii) an
unsubstituted pbenyl ring; (iii) 2 mono- or di-substituted phenyl ring, wherein the
substituents are independently selected from halogen, C1-C4 alkyl, C1-C4 alkoxy, -CF;, and
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5 diastereomeric racemates, meso forms, and geometric isomers;
prodrugs of such compounds in which a prodrug forming group is present,
as well as solvates and morphological forms, and pharmaceutically
acceptable salts thereof. In a first aspect, there is provided a compound
selected from the group consisting of 2,3,4,9- tetrabydro-IH-carbazoles of
the Formulal: R55 R2ZR10R R3R4 N 1-CO2H | wherein R', R2, R3
and e independently represent hydrogen, alkyl, alkoxy, halogen, nitro,
-OC¥aror {i0)tplbkenyieiitetiwhernidahnalk R Shospyss substiythbephedilswh as
-CF b%ﬁ% ents alkoxy, aryl-alkoxy, or -NR7R8; R7 and R8
dep% ﬁ epresent hydrogen, alkyl, cyan-alkyl, ‘alkenyl, aryl,

amhmaﬁtw Dy @Wﬁy@mwwr& ﬂmm optically pure
diat AR Y AR I0a BBl s LR Rl @ﬁﬁl}ﬁﬁﬁ&ﬁ&%tﬁﬂ PitetBRrers such as

nitrogen atom to which they are attached, form a heterocyclic 5-, 6-, 7-, or

diagIeFROMBRS SRCFMETy JETR TFASo ARMERIPE B oms which are
prcﬁﬁ{%@tﬁﬂsmom@mﬂﬂmgﬁm@?diﬂﬁfﬂmmg\gfdﬂb i peesysierwisl as
tlona stituted with (%E or tw Ilated ings..which
SC’lvenzen(g nnﬁ’s gré’ ﬁ%ﬁ’ Jor suBs H with-one 2689 %r%%%d t
substituents independently selected from CI -C4 alkyl, Cl -C4 alkoxy,
In hdimgemee@ BrednloQiGH3; diinamuhseibstitUfesnphe gydumepniisyiagmbng:4,9-
ghr%u t Gq&e% vL\{QeIreln the substituents are independently
tetra ecte alogen, I 4 alkyl, Cl -C4 alkoxy, -CF3, and -OCF3; or
(|v) phenyl aIkyI wherein the alkyhmoiety is substituted by phenyl; 4a and
optically pine gzenan‘abmm sggh s meematx~ optically pure of .
dmotereomers, xoniLres of ene om&s and ers such as

wherein

R R% R® and R independently represent hydrogen, alkyl, alkoxy, halogen, nitre, cyano,
trifluoromethyl, or formyl;

R® represents hydrogen, alkyl, or -CFs;

R® represents alkoxy, aryl-alkoxy, or -NR'RS;

R’ and R® independently represent hydrogen, alkyl, cyano-alkyl, alkenyl, aryl, aryl-alkyl,
phenyicarbonyl, cycloalkyl, pyridyl-aikyl, thienvi-alkyl, furanyl-alkyl, or imidazolyl-alkyl;
or

R” and RY, together with the nitrogen atom to which they are attached, form 2 heterocyclic
5-, 6—, 7-, or 8-membered ring system with one to three heteroatoms which are selected from
nitrogen, oxygen and sulfur and which ring system is optionaliy 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, -CFs,
and ~OCF;, (ii) an unsubstituted pbenyl ring; (iii) 2 mono~ or di-substituted phenyl ring,
whérein the substituents are independently selected from halogen, C1-C4 alkyl, C1-C4
alkoxy, -CF;, and -OCF3; or (iv) phenyl-alkyl wherein the alky! moiety is substituted by
phenyl;



prodrigp of such compounds in ' as The compounds of the Formula |
MTHZ receptor amigamsts and may be used for the prevention
md/wtvatmem of chrome imd acme, c¢' allergic chrome asthma, xhimtka,
(COPD), demahtis, Mope 'c mug cell ¢ shock, itching ' injury,
cerebrovucular ftorden6 pl colft®, syndrome and and bimpidl-mlated c
mmaths, kW=m and bmwpbffic | in hmmms and odw mammals. In one
embodiment, the disclosure relates to a compound of Formula |, wherein

8f @t iTRRIRRAMY
OCFI,, aor NR7R6; R7 Rr in eat alkyl,
BRSSO aryl subsbmted

| in earyl
Sl B

alkyl a mefflylendloxy group at the phenyl rang mycloalkyl pyrldy l; thi I I
Wl ¢ 2 7 e 93 ERASRILEbte il
: or &-mmmberod. ring rym ne 10 WhICh are Selected WO
o e atmen @M%W mmcmmésmcempnsmg

d:‘sordgm,plemiﬁs, uleerative colitis, eosinophil-reiated disceses comprisging Chorg-Stranss
gynirome a.ndmmt!s, and basophil-related diseases, comprising basophilic lenkemis and
basophilic leukocytosis, in bnmens and other mammais.

- In one embodiﬁaent, the disclosure relates to a compound of Formuls L, wherein

reprwentshydmgan,aikyl,ur@s,
R¢ represents alkoxy; sryl-alkoxy; mono-, -, or tri-substitated aryl-alkory substitted
j ydently in the ary] moiety with halogen C1-C4 glicyl, C1-C4 alkoxy, -CFs, -OCF,; or

ty represent bydrogen, slkyl; cyano-alkyl; alkenyt; aryl; mono-, di-,

or 1ri- substitoted ary! substituted independently in fhe aryl moiety with halogen, C1-C4
elkyl, C1-C4 slkoxy, -CFs, -OCF,; aryl-alkyl; mono-, -, or tri- substituted aryl-alkyl
substimted independently in the aryl moiety with halogen, C1-C4 alikyl, C1-C4 alkoxy,
-CF3, “<OCFs5; phenyicarbonyl; phenyl-Cl-C4 alkyl optionally substiuted with &
metirylendioxy group at the phenyl ring; cycloalkyl; pyridyl-alkyl; thienyl-slkyl; franyl-
-elkyl; or imidszolyl-alkyl; or

R’ and R, togsther with the nitrogen. atom to which they are attached, form 2 heterooyclic
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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 selected from

Cl-C4 alkgl, CI-C4 alkoxy, halogen, -CF3, -OCF3; (ii) an unsubstituted
“f)(lll%or?ﬂeﬂ%j? or (iii) a mono- or di-substituted phenyl ring suBStREBEER(AnT 80

halogen, CI-C4 alkyl, C1-C4 alkoxy, -CF¥3, or -OCF3. In a preferred

embodiment, R1, R2, R3 and R4 represent CI-C4 alkyl, CI-C4 alkoxy,
DEESER XA R BRI AR AV i parsealkirsrbydgedbwith () one or
iRl bdilebAiids antRlenREaiRsad HAbilRB DR AIsRINGaf one

ethyl, trifluoromethyl, met flyoro, chilqro,.. 10 bromo or iggdo. y
o T B Sk R bty g () e
uasybstihyed phetodliyg; or iglervang-akkglsabstiRBd@beeserity anpktituted with

nafylalkyk-en hatereandalied « 190p, afuidesy, preferred embodiment, R7
represents alkenyl, alkyl, aryl"C 1-C4 alkyl, ¢ycloalkyl, thienyl-C1-C4 alkyl,

furanyl-C1-C4 alkyl, pyridyl-C1-C4 alkyl, or imidazolyl- CI-C4 alkyl; and R8

A o or o CLCd kot 28 1 8 pertiony et ™
ridyl-CI-C4 ; , or thi -Cl- : n rticular eferr

AR DT Y BB AT T ABGT Rotit Ro K
asthykdsdgromyihdgnnylcdnpimyditiehy-jifeoybetiyy], phehyipnidpyb, chloro,
bEYGIPREXM, OF thiophen-3-yimethyl; and R$ represents phenyl,

2-benzyl-phenyl, 2-methoxy- phenyl, 2-methyl-phenyl,

2-trifluoromethyl-phenyl, 3,4-dichloro-phenyl, 3-benzoyl-phenyl,
I360i080 ke Yl @rihdaradnh e epcibasanrie i, mehlarandnemh-atkyl,

4-flugro-phenyl, 4 25 methoxy-hiphenyl-3-yl, 4-tr|fluoromethoxy-phenyl,
cHe Y 5 5 Ry kTP 7 BB A o S Ay ey
benzyl, diphenylmethyl, 1-phenyl-ethyl, 2- phenyl-ethyl,
P A Fotts L S RER R Bt iSRS BRIEMALINONIRN,
benzyl, difluoromethoxy-benzyl, -c?‘n oro-ben yI’,_ -Chloro-benzyl, =~
cyclordkpny Suirarlyi- 1neh 2y b fpsnd-bérizd plkviunridpeR e kubrer beidagplyl-
C=trif ipsanastiwi-ReRaxhidrarbluosamethv i enz ik A Ay eerkengaw,
2,5-?i%0é0-%§?§yl, ,6-d'fléljlolr§g§r%?n yl, 3,5- difluoro-benzyl,
PRI SAISVEBe ?’{( h&6r8 S Fenyl)-ethyl, (3-fluoro-phenyl)-ethyl,
(4-fluoro-phenyl)-ethyl, (4-chloro-phenyl)-ethyl, (2,6-dichloro-phenyl)-ethyl,
T
e A i A e
methvie ey e st disapionyk Peante sethenil eftotehpbentl-2teyianbeayhpropyl,
cPHEHE MY thiophen-3-ylmethyl; and R® represents phenyl, 2-benzyl-phenyl, 2-methoxy-
phenyl, 2-methyl-phenyl, 2-trifluoromethyl-phenyl, 3,4-dichloro-phenyl, 3-benzoyl-phenyl,
3-chloro-phenyl, 2-fluoro-phenyl, 3-fluore-phenyl, 4-chloro-phenyl, 4-fluoro-phenyl, 4-
methoxy-biphenyl-3-yl, 4-trifluoromethoxy-phenyl, 5-chloro-2-methoxy-phenyl,
naphthalen-1-yl, benzo{1,3]dioxol-5-ylmethyl, benzyl, diphenylmethyl, 1-phenyl-ethyl, 2-
phenyl-ethyl, 2-pyridin-2-yl-ethyl, 4-penyl-benzyl, 3,4-dichloro-benzyl, 2,4-dichloro-
benzyl, difluoromethoxy-benzyl, 2-chloro-benzyl, 4-chloro-benzyl, 2-methylisulfanyl-
benzyl, 2-fluore-benzyl, 3-fluoro-benzyl, 4-fluoro-benzyl, 2-triflucromethyl-benzyl, 3-
trifluoromethyl-benzyl, 2,4-difluoro-benzyl, 2,5-difluoro-benzyl, 2,6-difluoro-benzyl, 3,5-
difluoro-benzyl, 4-chloro-2-fluore-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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isopropyl, 3-phenyl-propyl, benzyl, phenylethyl, cyclohexyl, or
thiophen-3-ylmethyl; and R8 represents 2-benzyl-phenyl,
2 methoxy phenyl, 2-methyl-phenyl, 2-trifluoromethyl-phenyl, 5

h phenyl 3-benzoyl-phenyl, 3-chloro-phenyl, 3-flugro-phen

6‘?’%1’% enyl, 4-fluoro-phenyl, 4-methoxy-biphenyl-3-yl, PCT/H%GOS/XS%SO

4 trlfluoromethoxy phenyl, 5-chloro-2-rfiethoxy- phenyl, naphthalen 1-yl,
(R)-I-phenyl-ethyl, (S)-1-phenyl-ethyl, benzo[l,3]dioxol-5- ylmethyl, benzyl,
diphenylmethyl, phenylethyl, or 2-pyridin-2-yl-ethyl. 10 In a further
Iﬁmbmﬁmhﬂmﬁﬁdiwesaﬁtspaﬂgdn@Mlgeﬁthyylbybﬁaﬁlmb,ylsbmsﬂp@rbﬁ

p o enz n hex | ort en 3- th g
B R e S e T o &
r@tﬁrﬁmérhmmMMyIZ%thdmhmﬁhwﬂ@lhdmylQsméhylmmethyimphenyl

3 ChIPNerR BB, FRE Gy RPEIN, 4-chigre h A JHREREBRE M hloro-pheny!
4- methog/lis b%r%enél 3 y{‘i’)y4Btflr?ﬁ‘}l§lzljjorometho>P<?/l}-a EF?N yI u5 ch%o?o%e meth Ocr&p onh

41g118’:%ﬁ913nﬁ56 ﬁyr}g}p}my_]r_ 5 ﬁly H?ﬂ(}@ 93 étﬁyploro»-}methoxy—
pbeﬁbﬂoﬂaﬁl;ﬂlmmﬁ?’ylmgmyhebﬁmwldmgerpﬂaﬁgtheﬁl;ynhﬁiﬁg@ét?a;gi?l -5-
n- or. ro a a
urany 8? #@'éw 1?% i’%ﬁ(yﬂ #u 3%? ; aﬁ<yl 20 Iﬁ still

another preferred embodiment, R7 and R8, together with the nitrogen

IRPR-R W dHRRY aRe RPASBAL 1R & A, %Eﬁyf’ BEE %EH%F?] %%Pdﬂ?r 3.

dlhydro indole, dihydroisoquinoline dlhydroqumome or dibenzoazepine

PR TSP B TPIBtR s SY I YIS AP BRB G Bpeth R . Segicsents

mwmmyncioiﬁeﬂmﬂy%l'?e@l}Wﬁmthylmym@lmﬁn%mh&my}-phmy} 3 4
8%:2% e]aog!xlé%_ élg P§4EI Rt Ir)he rl]rlel) PiRgrazine |4§c oro- eny

fﬁl@@m%w@ﬂodmym@mmS!dqﬁﬂt!rdlmomyth&yphenyl 5-chloro-2-methoxy-

prr&w Haydi3 14yri PRI GRHsA iRl Q@;MM&%&? NEamageRng2-Y!-

In & further particl larly preferfed embodimen d RS, tog ether with

Vime Hithoarvk Sthes R v inBYeetarlaeheay i 2-yl-ethyl; or
ﬁl@wﬁﬁ%@%ﬂ kanzaih-iazosiryd Hrasd-dihydrenipr oyl Gide4 alkyl,
e t?Z ra-LH dbgﬂﬂr)lnolme-z-yl, 3,4-dihydro-2H-quinoline- | -yl,

Hioro- pbe 30 piperazine-1-yl,
6,11-dihydro-dibenzo[b,e]azepine-5-yl, 6,7-dimethoxy-3,4-dihydro-IH-

Iﬂ%ﬁﬁ%ﬂ% &&érr%é@ﬂ%@ﬁé%’rhk"ﬁn‘!rﬁm¥ Qdéklvﬂ{ﬂ %J'Hl%rc}géﬁ 'atom to which

dibenzo[b,flazepine-5- yl, 1H,3H-benzo[d,e[isoquinoline-2-yl,
theyperApaR w&ﬁﬁe&yr%&%@dﬂr@mmﬁr@wm@# pHépdieigpquinolive,
dﬂf}‘rth@dﬂﬂ@ﬂhe% ERReRRAsitel riad. m&%ﬁleﬂﬁﬁf&@r%saikqwamydm 6H-

RS e ey e s
dihydro-2H-quinoline-1-yl, 4- (4—ﬂuoro—phenyl)—p]peranne-1-y] 6,11-dihydro-
dibenzo[b,elazepine-5-yl, 6,7-dimethoxy-3,4-dihydro-1 FH-isoquinoline-2-yl, 7-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-yl, and dibenzo[b flazepine-5-yl. In a further
particularly preferred embodiment R’ and R®, together with the nitrogen atom to which they
are attached, form 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-2 H-quinoline- 1-yl, 4-(4-fluoro-phenyl)-
piperazine-1-yl, 6,11-dihydro-dibenzo[b,¢Jazepine-5-yl, 6,7-dimethoxy-3,4-dihydro-1H-
isoquinoline-2-yl, 7-trifluoromethyl-3,4-dihydro-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.



10

15

20

25

30

5 or more of the substituents and symbols as defined for Formula I, or an
embodiment of Formula I, are replaced by their preferred meanings as
defined herein, such as those defined hereinabove. In a very -preferred
embodiment, the disclosure relates to a compound of Formula I, 10
wherein R', R2, R3 and R' independently represent hydrogen, alkyl,
alkoxy, halogen, nitro, cyan, or trifluofomethyl; preferably R’ represents
hydrogen; RS represents hydré)gen or alkyl; R6 represents phen I-alkoxy
In &/fiyfoy FeefermdembaaimeninR cIFErAER el elem iy ralE - Gfcgtkoxy, in
agy@m&@tlyyﬂ PHEANIRISRYSORERURIRY . mono-substituted by halogen, alkyl,
alkoxy, -CF3, -OCF3, phenyl-alkyl or phenyl-carbonyl; phenyl, :
di-substituted with a substituent independently selected from halogen,
Tidd Iﬁiwoam qmelayitep hechhad:luyﬁspf Boailyls i bdtnsie dhinntsenslRy PhivRety

nally_sub ted | y. meth

i s S O A
Fqnmgérﬂre@ﬂéaa@@qu@mpmmw deaperthyrenapisihgs Ao deﬁned
hepdaiaaliyl, especially cyclopentyl or cyclohexyl, which is optionally

substituted with an annellated benzene ring; pyridyl-alkyl; or thienyl-alkyl;

or R7 and R8, together with the nitrogen atom to which they are attached,
Iferneradiearedyalisodmdt, tre, diESoamblereddingosysiend witamel two
W eteroatoms selected from nitrogen 25 and which ring system is

oeﬁﬁlgnally substituted with (i) one or two annellated benzene rings, which

R’b@ﬁzﬁ mmﬁmmasmwmmmgmm nitro, cyano, or
EEE%H’%EW lkoxy and -CF3; (ii) a
5mono subsfl uted phe rlng sub Itut%Ith halogen; or (iii)

Yalkyl moiety is substituted with phenyl. 30 Most
camrowrdERiRhe disclosure mclude

{3 r{g% @éd epgnnket% Pegree%c}?r&omoylglkﬁs 4- tet zoI-Pé\ég Sally

m&ﬂmmﬂiﬁﬂﬂ@gmewlcﬁmeﬂ?ﬁ-m@mwmmﬂkwwawwmhwyi'
P"[Ze%(z 315%3%0 indole- -ca?%lonyl) 1,2, ,4d%trarﬁlg?c?%§%m§zilgll 5 en] acetlc

pheaidi phe:nyl alkyl optionally substitated in the alkyl moiety by phenyl or optionally

subRtRi i SRRy RO B e @ MBI GRERANANN vihicB #-debalaviRdey

azol-9-y
ogen or m!;n@»subshmted by halogen, -CF;, -OCHF;, alkyl or alkylsulfanyl; naphthyl;

naphthyl-atkyl; cycloalkyl, especially cyclopentyl or cyclobexyl, which is optionally
substituted with an annellated benzene ring; pyridyl-alkyl; or thienyi-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 or two heteroatorns selected from nitrogen
and which ring system is optionally substituted with (1) one or two annellated benzene rings,
which benzene rings are unsubstituted or substituted with one or two substituents
independently selected from alkoxy and -CFs; (i) 2 mono-substituied phenyl sing
substimited with halogen; or (iif) phenyl-alkyl, wherein the alkyl moiety is substituted with
phenyl.

Most preferred novel compounds of the disclosure include:
[3-methyl-3-(methyl-phenyl-carbamoyl)-1,2,3 4-tefrahydro-carbazo}-9-yl}l-acetic acid;
{3-[(3-chloro-phenyl)-methyl-carbamoyl}-3-methyl-1,2,3 4-tetrabydro-carbazol-9-yl} -acetic
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acetic acid; 5
[3-(benzyl-phenyl-carbamoyl)-3-methyl-1,2,3,4-tetrahydro-carbazol-9-yl]-a
cetic acid;
{3-[(4-fluoro-phenyl)-methyl-carbamoyl]-3-methyl-1,2,3,4-tetrahydro-carba
zol-9-yl}-acetic acid; [3-(6,11-dihydro-dibenzo[b,e]azepine-5-
yl)-1,2,3,4-tetrahydro-carrbazol-9-yl]-a€etic acid; 10
[3-(benzyl-phenyl-carbamoyl)-1,2,3,4-telrahydro-carbazol-9-yl]-acetic acid,
a"5{§;-[phenyl -(3-phenyl-propyl)-c oyl]-1,2,3,4-tetrahy azol-9-yl}-acetic acid;
[ﬂ&%ﬁ}%ﬁﬁhﬂ@@@&ﬂgﬂ%;ﬁbﬂ%&&%@t@ﬂﬂi&ﬁa&ﬂol -9-y

3R Blesyl-hiophen-2-yimerbyL corbamayl)-L 2 34 efrahydyor cobeol0-y1-

‘acgiobddyl}- acetic acid; 15

(sieséan-pheRY EAhaR e 3 £ AR A3 bAR!
ﬁ{é@%}%ﬂ@ﬂ%ﬁ%ﬁ%ﬂ@mﬂh, 3, 4- i ere bl A yretic

agj@cetic acid; and

e

acilisclosure include:

[stgség%%gg%g EOMSERBATCYS SRR St Id-delilp-carbazo
{%Mﬁwmxawmwmmm&mw?m

e-1-catbonyl)-3-methyi-1,2,3,4-tetrahydro-carbazol-9-yl}-acetic acid;

benzyl phenylcarbamoyl) 1,2, 4 tetrahydro -carbazql-9-yl]-acetic
Eg 4-dlch}0r0—phenyl}-mthy1-carbamo 11-3-methyi-1,2,3 4-tetrahydso-carbazol-9-y1} -

a.cb’ﬂxc(d&ianzo[b flazepine-5-carbonyl)-1,2,3,4-teirahydro-carbazol-9-yl)-aceti

c acid:
SR eyl porbamoy]) 3 methyl-1 23 4 1gmbydse carbaral O accieacits
{dbemicyl- ((S}-I-phenyl»ethyi)—carbameyl] -1,2,3,4-tetrahydro-carbazol-9-y1}~acetic acid;
anp-(benzhydryl-methyl-carbaroyl)-1,2,3,4-tetrahydro-chazol-9-yl]-acetic

acid; {3-methyl-3-[phenyl-(3-p yl-propyl)-carbamoyl]-1,2,3,4-tetrah
{33&6?%@1 aPEgE/ fg[p Pg/ (eﬂ% cgrﬁa%)yﬂ-l 3.3 4-Setrabiydro-carbazol 8-yl -acetic

acjd-(ethyl-phenyl-carbamoyl)-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic acid;
[3-(phenyl-thiophen-3-yhnethyl-carbamoyl)-1,2,3,4-tetrahydro-carbazol-9-y
[]-acetic acid;

P4Bi¢herizyiriSombpyadadrameyd)-of 28 dissawiyirdugsrbazol-9-yl]-acetic
13860 GrePRANRR K e THEEAREARA388 Sietrahydro-carbazol-9-yi]-acetic
acid;

[3-methyl-3-(methyl-o-tolyl-carbamoyl)-1,2,3 4 -tetrahydro-carbazol-9-yl}-acetic acid;
[3-(2-benzyl-phenylcarbamoyl)-1,2,3,4-tetrahydro-carbazol-9-yi}-acetic acid;

" [3-(dibenzo[b,flazepine-5-carbonyl)-1,2 3, 4-tetrahydro-carbazol-9-yl}-acetic acid;

[3-~(ethyl-paphthalen-1-yl-carbamoyl}-1,2,3 4-tefrahydro-carbazol-8-yI]-acetic acid;
[3-(benzhydryl-methyl-carbamoyl)-1,2,3 4-tetrahydro-carbazol-9-yi}-acetic acid;
{3-methyl-3-[phenyl-(3-phenyl-propyl}<carbamoyli-1,2,3,4-tetrahydro-carbazol-9-yl} -acetic
acid; _
[3-(ethyl-phenyl-carbamoyl}-1,2,3,4-tetrahydro-carbazol-9-yi}-acetic acid;
[3-({phenyl-thiophen-3-yimethyl-carbamoyl}-1,2,3 4-tetrahydro-carbazol-9-yi]-acetic acid;
[3-(benzyl-isopropyl-carbamoyl)-1,2,3 4-tetrahydro-carbazol-9-yl}-acetic acid;
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{3-[4-(4-fluoro-phenyl)-piperazine-I-carbonyl]-1,2,3,4-tetrahydro-carbazol-9
-yl}-acetic acid;
[3-(benzyl-phenethyl-carbamoyl)-3-methyl-1,2,3,4-tetrahydro-carbazol-9-yl

]-acetic acid;
Y893l THSAFr0-2H-quinoline-l-carbonyl)-1,2,3,4-tetrahydro-crBAB 0S80
cetic acid; 5 9

[3-(cyclohexyl-phenyl-carbamoyl)-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic
&&ipk-(4-fluoro-phenyl)-piperazine-1-carbonyl}-1,2,3 4-tetrahydro-carbazol-9-y1}-acetic

£§1&(3 -chloro-phenyl)-methyl-carbamoyl]-1,2,3,4-tetrahydro-carbazol-9-yl}-
acetic acid;

-t rebspriariatrirpehst- s oy B ot dsar sty arel-OarBasstioagid;

[3acetidiagis-2H- qulnohne I-carbonyl)-1,2,3 4—tetrahydro carbazol-9-yl]-acetic acid;

ROl 2 e e et
&&il3 mloro-phenyi) methyl-carbamoyl]-1,2,3,4- tetrahydro carbazol-9-y1}-acetic acid;

E§ &'Eé%%& -RARREHM RNl S 3; A AR e B2 SN ACEH acia;

[é Q?pﬁ&t}ammbﬁéﬂwémﬁrdﬁ>Sﬁzméfpawhﬁéoéﬁrmﬁmegcwpﬁcet.c
Byl msitdreatabyirarbamayiny @ AdrRiabygipcanazal; 9-y]-acetic

S s e A e Sl AR iAoy

Belpbtivetiniiphenyl-carbamoyl)-1,2,3,4-tetrahydro-carbazol-9-yl-acetic acid;

[ asGamamor ol &S daplRNY-ealgek o V-ece

ic acid; 15 [3-(7-tr rome dro-2H-quindline-I
{@dRsaRYHRY 139&%1%%)@2@5@5@281192 Jif-detealey drgrparbazol-9-y1} -acetic acid;

&ﬁeﬁxﬂllﬁréf@i%mﬂwlm@niusa bemk-Banyekavdztodzol-9-yi}-acetic acid;

R R e R T PR e WS

mmmdmdao

B PSR-V CARATIP b AN R R0 Y Racori

‘fﬁ“ﬂ"uoro 3-(methyl-phenyl-carbamoyl)-1,2,3,4-tetrahydro-carbazol-9-yl]-ac

Qlf(ﬁl-@lﬁem—phen)rr]l)-imethylwcl:arbmgoy}] 1|2 3,4~ tetrahydrohcarbazol~9by1}-z}ce‘ucl acid;

(L ehioro:S (el phenyLearbaou) 2,3 4 tahydro carbazol g viiac

[Wm@-&z(aﬂgththnﬁémyihamdmﬂhb%)& Rithiytetrabsierolcasitpaaiie-adidac
thyl- 1)-1,2,3 4-tetrah

?3‘% ek phey L peshamoy 22, by crbanol 8- scgto i

}chm@-ég;g{hggphenyl carbamoyl)-1,2,3,4- tetrahydro—carhazol 9-yll-acetic acid;
{3-Hds C@p@?ﬁ[ﬁéb -Pethyirearbangyl b3,3. e Haydenashazal-Sodic acid;

AR et mbro R ratrmesh e yssn GOk st

{iRatéticdhdidy-phenyl)-methyl-carbamoyl]-1,2,3,4-tetrahydro-carbazol- 9 -yl}-acetic acid;

SRR RIS SRR A R bR el Rerdbeeri

{3-Gudibineraisnzhynehstegthemadineyid-4; e Bahydrangiasl b haod acid;
asels®Fitarbamayl)-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic acid;

3-(benzhydry| carbamoyl) -1,2,3,4-tetrah dro carbazol- 9 -acetic acid; 30
e MRS VA R b B e

gifbatgli-((R)-1-phenyl- ethyi) carbamoyl] 3-methyl-1,2,3,4-tefrahydro-carbazoi-9- yl}~
%3 tllg I -((R)-1-phenyl-ethyl)-carbamoyl]-3-methyl-1,2,3,4-tetrahydro-car

azo yI} acetic acid;
[3-(2-benzyl- phenyicarbamoyl)~3~methyl-1,2,3,4—tetrahydro-carbazol»9uyl]-acetic acid;
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[3-(2-benzyl-phenylcarbamoyl)-3-methyl-1,2,3,4-tetrahydro-carbazol-9-yl]-
acetic acid; 10

[6-isopropyl-3-(methyl-phenyl-carbamoyl)-1,2,3,4-tetrahydr I-9-yl}-acetic
acid; [6-methyl-3-(methyl-phenyl-carbamoyl)-1,2,3,4-tetrahydra
1-9-Y1-acetic acid,;

[3-(11,12-dihydro-6H-dibenzo[b,/}azzocine-5-carbonyl)-1,2,3,4-tetxahydro-
carbazol-9-Y1)- acetic acid; 5 10

3-(methyl-phenethyl-carbamoY.
{s-m[gm(gpyi BASHER I LU 8 S T

qq%&@n@m&pmwea%aﬁzéﬂﬁmww B 5 .

Cet' —%%y EL .é’bg gtl ¢-5-carbonyl)-1,2,3 4-tetrahydro-carbazol-9-yl}-
QI ? arbazol-9-Y13-acetic acid;

acet(Badihenzylcarbamoyl -1,2,3,4-tetrahydro-carbazoi-9-Yl)-acetic acid;
[3- (&3 é]%hé]e AlaNrhoyh-1,2,3 4-tetrahydro-carbazol-9-yl]-acetic acid;

12 3 4 tetrahyd oI- afidic
[6~b{®I{:(<83ﬁ£F§ 8{}'113??;%’3% ik:L?wydroggf'jtlirglc%‘azol Qe%a;é%tlc
3 §3%[gk‘)3(§(r)1zly %gngl . 2 3 448%;2{ 8. 4%;;;;@10 carbazol-9-yl}-ac

{);
(3- %I%‘%ﬂ %ﬁﬁygl’carbamo%?%Z 3¥'4 tetr

Prynethylsl %&d&é‘ _azco t-l %igcetlc

p Cld 15 (3 dlphenethylcarbarnoyl -1,2,3,4-tetrahydro-carbazol-9-yl)-acetic
icid;

4~F]etfaf -9-yli}-aceti
{3- [@fﬁm"@w}‘mﬁmm@ Iyt Y 3é‘?L§,4tetlr c§d9ro earbaggglni %
3 ‘Ffﬁ c%%%-ethyl}-ca:bamoyl} 11,2,3,A-tetrahydro-carbazol-9-yl} -acetic acid;

G--@a%%%% e RaE UMW) it lalahydro-carbazol-9-Yi

-mﬂaarmi%}-ﬂl@@hiéé% HytrerhudrsaTeazeky: Yheqeet acagld’
(3%1 g‘a-ﬁt% 4 trflu I’Q e Wgyﬁ}hg%ﬁ,amd,
o car zo yI} -acetic 20 aC|d Y1}
[3{@e@mbyﬁwlphﬁhyl-€@fm% IR G e T X i} acetic aid;

3 Fé% hi8Rdy methoxy- enylcarbamoyi)—l 5 3 A-tetrahydro-carbazol-0-yl}-acefic acid;

i0do-3- (meth I -p enyI @ 20l-9-yl3-ace
AL B oy

pounds of the dlsclosure mcludebZSOE_ yIh-aoetic
{3L w@dmawmhﬂmmammm@éﬁw ~carbazol-3-y
yd o-carbazol-9-y1)-acetic acid;
arboxymethyl -2,3,4,9-tetra

{3(@eﬁghghyhﬂelq§q‘bm@)-{7( )3 gtydro IH- carﬁ‘}:ﬁ;gzole3 %%%h aﬁ%}/h&% Qld

O]?é' &néfﬁw Shio-sahai)- Qua}mgmd-carbazoi -9-yl]-acetic acid.
1-dihydro-dxibenzo[b,e)azepine-5-carbonY1)-3-methyl-1,2,3,4
tetrahydro -carbazol-9- 30 y13-acetic acid,;

pig 9@9%&1(&631§Mrﬂbeﬁﬁ{eoasbml)@@% Atetrahydro-carbazo1-9-y13-

[5&%%03?1 ~(mathyi—pheny;»carbameyi 3-1,2,3, 4-tetrahydro-carbazol-9-yll- -acetic acid;

9-carboxymethyl-2,3 4,9 ~etrahydro-1 H-carbazole-3- ~carboxylic acid (R)-1-phenyl-ethyl
ester;

{(5)-3- [(4~ch10ro-pheny1)—methyi-carbamoy]} -1,2,3 @tetrahydm—carbazol-%yi}-aceﬁc acid;
[3-(6,1 1-dihydro-dibenzo{b,ejazepine-5- -carbonyl)-3-methyl-1,2,3 A-tetrahydro-carbazol-9-
yi]-acetic acid; ‘ o
[8-chloro-3-(methyl-phenyl- -carbamoyl)-1,2,3, 4-tetrahydro-catbazol-9-yl}-acetic acid;
¢-carboxymethyl-2,3,4 9-te1xahydm—1H-carbazole—3-cax’ooxyhc acid benzyl ester;
[3-(3,4-dﬂ1ydro-1H-1soqmnohne—2 -carbonyl)-1,2,3 A-tetrahydro-carbazol-9-yl}- -acetic acid;
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9-carboxymethyl-2,3,4;9-tetrahydro-IH-carbazole-3-carboxylic acid benzyl
ester;
[3-(3,4-dihydro-IH-isoquinoline-2-carbonyl)-1,2,3,4-tetrahydro-carbazol-9-y
13-acetic acid; it

[3-(6,7-dimethoxy-3,4-dihydro-IH- |soqumoI|ne -2-carbonyl)-1,2,3,4-tetrahyd
ro-carbazoi- 9 yI} -acetic acid,

[3{3 [‘Vb-gg?c L %Lg&&?ﬂ%caawméo%}%ﬂ‘%%a“%/ I aprbazol s
yiBageticlatidxyl-phenyl-carbamoyl)-3-methyl-1,2,3,4-tetrahydro-carbazol-9-y

{ﬂﬁﬁé&%ﬁ%‘j‘m&@% DisRHAR RoNsheomPIUAs.aLing disslosiefurther o

inclu
%[%Zyl -((R)-1-phenyl-ethyl)-carbamoyl}-6-fluoro-1,2,3,4- tetrahydro-carb

[30ac Ry RERHE/REkbaHbIA)-3-methyl-1,2,3 4-tetrahydro-carbazol-9-yl}-acetic acid.
ydryl,methyl-carbamoyl)-6-fluoro-1,2,3, 4 tetrahydro -carbazol-9- y] acetlc

acid,
Mas[me&fzybﬁ(ﬁ)v&lpiwmdwﬂmfmmxarmm]}ﬁsfmarm&;ﬁﬁ 4-tetrahydro-carb

iﬁ#&%& (SO b -corbamayil-6cfluoro- 193 dupirahvdco-carbapgl 6.4
tASifc
3 %MWW%%@QH%%L&MMM?@ 92068 W,

{%%%ﬁfﬁﬁdgéﬁw@mmm&@wﬁ A BRI g
acetietieidrid;

B e e e e
[3['32(311@@1‘}91%@#'6;@@% - @19;4,2.8.4- m&ﬁimlébm}-acenc acid;
r3lGstigy hRRyhcaanoyh-4.2 gmhygﬁgzaﬁaﬂ%%%%&

etic aC|d an 0 {6 quoro 3 [%4 -fluoro-phenyl
3e(47055%% 1i8-sbraceiisraeidiarly

(SFIEEéﬁ?ﬂedHﬂ@mpwpﬁmdg Ditharisalosiudbelu@-acetic acid;
_{3[%%%&%0 en Icarbfﬂ‘r}og&pyf) ongl 4:_Lt§ﬁ§h4 etrah dro })fla%ggg a}c/ld,a

ES{MWMMYWVG}MDrﬁérémmmagdb&ﬁ—a-ﬁjms&ﬂ,cand
{sgsi%%ﬁgh%ryl methyl carg)ggoyl) 6- fuoro 1 5113142%#%“%1]%&5% aZPIQQ 4 -

At acid;
(3- {benzyl [2-(2,6-dichloro- phenyl) ethyl)-carbamoyl}-1,2,3,4-tetrahydro-ca

ph 9% éf%facedtlc %gfd 30 Q{Uﬁ‘ %g F’ng’f Josurs inghud

-phe VD)-carbamoyR6-uoro- PatedEarbazol-9-yl)- acetic
f3 e(éidkuoro-phenyicarbamoyl) -3-propyl-1,2,3 4-tetrahydro-carbazol-9-yl]-acetic acid;
{6-fluoro-3-[4-(4-fluoro-phenyl)-piperazine-1-carbonyl]-1,2,3 4-tetrahydro-carbazol-9-y1} -
acetic acid;
[3-(benzhydryl-methyl-carbamoyl)-6-fluoro-1,2,3 4-tetrabiydro-carbazol-9-yij-acetic acid;
(3-{benzyl-[2-(2,6-dichloro-phenyl)-ethyl}-carbamoyl} -1,2,3 4-tetrahydro-carbazol-9-y1)-
acetic acid;
{3-[benzyl-{{S)-1-phenyl -ethyl)-carbamoyi}-6-fluoro-1,2,3 4-tetrahydro-carbazol-9-y1}-
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-8-yl}-acetic acid;




16

i5

20

25

30

[3-(3-fluoro-phenylcarbamoyl)-3-methyl-1,2,3,4-tetrahydro-carbazol-9-yl]-a

cetic acid;

[3-(3,5-difluoro-benzylcarbamoyl)-3-methyl-1,2,3,4-tetrahydro-carbazol-9-y

Fga%%ﬁgogg% WO 2006/070325 PCT/182005/054380 12 P CT/B 2005054350
-(3- uoro-phenyIcarbamoyI)-S-propyI-l,2,3,4-tetrahydro-carggzofpé-ﬁ-g

cetic acid; 12

f- 3-fluoro-%henylcarbamogl)-l,2,3 4-tetrahydro-carbazoI-9-y|]l-aceti_c )

& ;-ﬂuoro-p enylcarbamoyl)-3-propyl-1,2,3 4-tetrahydro-carbazol-9-y1]-acetic acid;

[B-(2-Budiboyshenincobare@dion -3 efihybid-2astaAs ety dketaibidzol-9-y]-

eli acid, . 1 . ) i i O Tmetin ari e
i S el e A S S A bl
birethglcp-6 -fluoro-phenylcarbamoyl}-1,2,3,4-tetrahydro-carbazol-9-yi]-acetic acid;

(3-8 BRI QIRASIMIBRRRAM YY) et alRtia byl oss b azlsAavilac

C

d;
TSP RS BN PR elrd B ol o e S honts i

¢®ifbengythphenethyl-carbamoyl}-6-fluoro-1,2,3 4-tetrahydro-carbazol-9-yl]-acetic acid;

e L A R e O e Rk U Re A
EBithethyl-3-(2-methylsulfanyl-benzylcarbamoyl)-1,2,3,4-tetrahydro-carbaz

-2aWi- ?ﬁ%ﬁyﬁ&iﬁ&ﬁgﬂ-l .2,3,4-tetrahydro-carbazol-9-yl)-acetic acid;

3-ethyl F enylcarbamoyl-1,2,3,4-tetrahydro-carbazol-9-yl)-acetic acid,;
BRI P RhyH Aoy e ord 4 sabdee aparelorh -

azalc<2yil: acetic acid;

R8P M AP E R S R e e

[3-(2-fluoroppbeyisddembartodpBnylohyi3 ¥ 2:8 #hydtratarbaoetarpl zok9e piid;

ﬁf—ﬁ&&%-pﬁéﬂ lcarbamoyl)-3-methyl-1,2,3 4-tetrahydro-carbazol-9-yl]-acetic acid:
ES- 2-f|uoro-pheynylcarba)r%)oyl)-3-rr31’ethyl-l,2,3,4?{etrahyd%qcar z]i;g‘te-ff-f} 1—&

evieedrl3 { GapkifirmprmsHaresbamprhletind B iatseividipricarbazol-9-y 1} -acetic
gefitetrahydro-carbazol-9-yl} -acetic acid;
b oo e RS D4 A B LA S AR
fgidbenzyl-butyl-carbamoyl)-3-methyl-1,2,3,4-tetrahydro-carbazol-9-yl]-ace

i3 8. byl-butyl-carbamoyl)-3-meth 1-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic acid;
3- 4-1ﬂ%yoro-tyhenylcarga)mo )-3-méth I-1,2,3?r4-tetra ydro-c)é;bagof-g-i/cfj-a
glﬁ)agup enylcarbamoyl)-3-methyl-1,2,3 4-tetrahydro-carbazol-9-yl}-acetic acid;

[3-(4-fluatoprbievieninamoy);1, 2dutiptraldiasariaz ek doagetic
I ; i . .
iy SRS N A s e sere s i
yR-Beetid-dtiliporo-benzyl)-carbamoyl]-1,2,3,4-tetrahydro-carbazol-9-y1}-acetic acid;

i%&?&%xks%géw-%a?@ﬂ&é@)%ﬁlﬁﬂ?&@}’,ﬂ;%,&z&x%ﬁ?&f@%&i&%%ﬁ%}%é@a&

fﬁ%@?&%%ﬁ?@@tbﬁ%&ﬁbwlﬂﬁowmB%éﬂ@w}mﬂc@am@lr%wi}acetic
agatic acid;

2 oo begey sataey it ey 3 eaypro
[&mmhuhemvmémwmm 34 teteatlypiho-catbanbb 9 hatieticid;
éqgéthyl—}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-(benzyl-ethyl-carbamoyl)-3-methyl-1,2,3,4-tetrahydro-carbazol-9-yl]-ace

tic acid; 30

(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]-ac

etic acid,;

[3-(4-chloro-benzylcarbamoyl)-3-methyg-1,2,3,4-tetrahydro-carbazol-9-yl]-a

cetic acid; and 13 .
(3edbgmarir{A-{2-{ngraarhepridwihyleryhasnrian Sy Rdr trratmdie garkaent Bryfppcetic

acqi-9-yl)-acetic acid. Preferred novel compounds of the disclosure include:
5

[3-methyl-3-(4-pentyl-benzylcarbamoyl)-1,2,3,4-tetrahydm-carbazol-9-yl]-a
Prgticedoidyel compounds of the disclosure include:

[3{%%?;{.@%8&)6 |§’ %}&ZOC&H yc%%&ﬁ%%uor%%%z? Fy %’nggﬂ’z

{3-Dosaipricttichiniet2-fluoro-benzyl)-carbamoyl]-1,2,3,4-tetrahydro-carbazol-9-yl} -acetic

m{,&(z -fluom-benzylcaibamoyl)-3-methyl-1,2,3,4-tetrahydro-carbazol-9-yl]-a
cetic acid; 10

[réepeansrintareeBehy fumtoshioi - embude-rabszel8rdhothdcesifhazol-o-
{3ytbaﬁﬁ¢&a&hdy1&§ﬁwg{&dﬁﬁmmewwmwymc acid;

SR AR Sy S B ey St

(3H{bemﬁ-é’b@-chiorwphenyl)@thyl]-carbamoyl} 1,2,3 4-te1xahydm-carbazol-9-yl)—acenc
.(benzhydryl-carbamoyl)-3-propyl-1,2,3,4-tetrahydro-carbazol-9-yl]-aceti
c acid; 15

[%@?B@MWW)W@%% Artesabyiimebagol-Yattsriinacid

opyl-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic acid;
%8 Chlor%;fdé(_ %—» dolpo-g gnly %Eeperaml Carg_(_) nx%bonyﬁ%,&e‘;trg Qgt:ragdr ygiro-b%)l I%‘-y}}
ad@ithfid]ifluoro-benzylcarbamoyl)-3-methyl-1,2,3,4-tetrahydro-carbazol-9-y
dil-ca:’o?fu ,2,3 A-tetrahydro-carbazol-9-yil-aceti
[é}fg[%enz g %of)%n%?l) carb Hc}l;/h 12,3 4tet%hydcra(§ gg?baz%? S?yl}‘i’a"‘é"d’
{%(%@@ﬂum—benzyicarbmoyl}% -methyl-1,2,3,4-tetrahydro-carbazol-9-yl}-acefic acid;

33ubenthydybnsthvisaksmaying; chiated.Bydid-aabyinypeeaoksdy

[]-acetic acid;

[ omenyiyeh mahepeRahioror o2e A- et tiroe ekl Srdlyneticarid:

[S{aeithydryl-carbamoyl)-3-methyl-1,2,3,4-tetrabydro-carbazol-9-yl]-acetic acid;
O D SRR B BN s

a¢Bl(benzhydryl-carbamoyl)-3-ethyl-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic

@&gnﬁgrdly} carbamoyl)-3-ethyl-1,2,3 4-tetrahydro-carbazol-9-yl}-acefic acid;
3 -(4-fluom-benzylcarbamao I) -3- methyl 1,2,3,4-tetrah dro car ]azol -g- -yl]- (f
mbenzyicaxbamoyl)&—methyl -1,2,3,4-tetrahydro-car azo -8-yl}-acetic aci

(XMHR‘{@‘@JM@?QWWQ&B;%@iﬁﬁymhﬂﬂmlemmp&eﬁc

al:9-yl)-acetic acid;

E“[5.‘1’(benzyl -isopropyl-carbamoyl)-3-methyl-1,2,3,4-tetrahydro-carbazol-9-yl]
[3dbetity hsiohropyl-carbamoyl)-3-methyl-1,2,3 4-tetmhydro—carbm} 9-yl}-acetic acid;

{3-[benzyl-(3,5-difluoro-benzyl)-carbamoyli}-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-triflucromethyl-benzyl)-carbamoyi}-1,2,3 4-tetrabydro-carbazol-9-yl} -acetic

acid;
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{3-[benzyl-(3,5-difluoro-benzyl)-carbamoyl]-1,2,3,4-tetrahydro-carbazol-9-y
[}-acetc acid; 30 (3-{benzyl-[2-(2-fluom-phenyl)-ethyl]
oyl}-1,2,3,4-tetrahydro-carbazol-9-yl)-acetic acid;
{3-[benzyl-(2-trifluoromethyl-benzyl)-carbamoyl]-i,2,3,4-tetrahydro-carbazo
[-9-yl}-acetic acid; 14
{3-[benzyl-(4-fluoro-benzyl)-carbamoyik3-methyl-1,2,3,4-tetrahydro-carba
zol-9-yl}-acetic acid; and

{19tehk B 4sflnanidelisyliicadniney B-Saretinit)3;irbtkirhllydrs:datbirahely}-ecetic

acg%) [-9-yl]- acetic acid. 5 Other preferred novel compounds of the

ISclosure include: . .

[3¢6L bRk yeuzobddlinaavinline 3 iyashepythdyneiy Bl darakpdeensibaseb iyl

s0sAcslig acid; {3-
[-(3-fluoro-benzyl)-carbamoyl]-3-methyl-1,2,3,4-tetrahydro-carbazol-9-yl}-a
cetic acid; 10

OfBemetiyte3i Rl tRuBputétrethipel disciaphthatdmid-yl)carbamoyl}-1,2,3,4-te

hydro- -9y} i . o acid:
R e T

{Fibewtd-{3) Nueretiocazid)-carbamoyl]-3-methyl-1,2,3 4-tetrahydro-carbazol-9-yi} -acetic

.(benzyl-methyl-carbamoyl)-3-methyl-1,2,3,4-tetrahydro-carbazol-9-yl]-a
cetic acid; 15

(Faoaser 3B G nisrocprry Rl aisoamadihLf 4 meitihy
catR-6RNR0oLRLY IxdAEetiC acid;

e o O S e R Ay LG e o 31
ademioaghil, 2,3,4-tetrahydro-carbazol-9-yl]-acetic acid; 20
[32%_%%;}%%@%%@{;'}_ac%amyﬂﬁmm&%m&%ﬁ Aelairabydr
(AdhenpdriZnifarbiosmabesrheibybrshgmerbnforrettd 3 4-3righplreresasaarol-9-
yBlapld-agatic acid;

e G loro o e bR ON L YA B A .
viRetetinzhiflryl-carbamoyl)-8-chloro-1,2,3,4-tetrahydro-carbazol-9-yl]-aceti

(£ 8%UL-3-(2,2-giphenyl-ethylcarbamoyl)-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic acid;
{3-Tbenzyl-(3-triffaoromethyl-benzyl)-carbamoyl]-3-methyl-1,2,3 4-tetrahydro-carbazol-9-
yl}-acetic acid;

[3-{4-benzhydryl-piperazine-1 -carbonyl)-8-chioro-1,2,3,4-tetrahydro-carbazol-9-yl}-acetic
acid;

{3-[benzyl-{4-chloro-2-flucro-benzyl)-carbamoyll-3-methyl-1,2,3 4-tetrahydro-carbazol-9-
yi}-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-propyi-1,2.3 4-tetrahydro-carbazel-9-yl}-acetic acid;
(3-{benzyl-[2-(3-flucro-phenyl}-¢thyl}-carbamoyl} -3-methyl-1,2,3,4-tetrahydro-carbazol-9-
yD-acetic acid; .
(3-{benzyl-[2-(2,6-dichloro-phenyl}-ethyl}-carbamoyl} -3-methyi-1,2,3,4-tetrahydro-
carbazol-9-yl)-acetic acid,
{3-[benzyl-(2-trifluoromethyl-benzyl)-carbamnoyl}-3-methyl-1,2,3 4-tetrahydro-carbazol-9-

yl}-acetic acid;
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[3-(2,3-dihydro-indole-I

-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-tetrahyd

ro-carbazol-9- yl)-acetic acid; 30

(3-{benzyl-[2-(2,6-(Hchloro-phenyl)- etgyl] carbamoyl}-3-methyl-1,2,3,4-tetr

ahydro- carbazol-9-yl)-acetic acid;
(aiistaepay-CatriflRremetivibenzybnearhama3metvk )3 Aderalvdn

o c%ol -9- yl}-acetic acid; 15

yI (2 5- dlfluoro benzyl)-carbamoyl}-3-methyl-1,2,3,4-tetrahydro-ca

-(iid-MCBHC-AS .t._u -1,2,3 4-tetrahydro-carbazol-9-yl}-acetic acid;

NP R L SR T e S

yiyacfserseidi[2-(2-fluoro- phenyl) ethyl}-carbamoyl}-3-methyl-1,2,3,4-tetrahyd

J'

6[%%?&0- - (Rgﬁi henyl- eth;é%g?g))ain%g)ﬁ i%?ﬂetraﬁaﬁ E‘épbazoﬁg%‘/?}
~1~pheny1—ethylcarhamoyl}-l 2,3 4~te'£rahydro-cm'bazoi ~9-ylil-acetic acid;

[ﬂ@éh@@;&(@%ﬂn@%ﬂﬂﬂﬁy@%@&mwbéﬁéﬁﬂ%@%ﬁmbﬁ?%L@aé('%md;

cetic
{3'@ enzyqrg'm%ﬁi?ﬁn@é})o%mﬁy%l%tﬁﬁﬁ%@%ﬁ?&&%ﬁmi

and-yl}-acetic acid;

7 Re@yR-slichior Frpaeaiatng ;3 51 kel A SIBRN VB>

yl}-acetic acid

n |- en) amo 3,4-tetrahydro-carbazol-9-yl}-a
: %eé%ggg?é e na secolré)am‘f}geg %gumi\l}lagﬁl%)ﬁﬂg?rﬁ%gﬂf {083 compound

aspec IS pro
ac%éﬁﬁlpﬁmmﬂﬁ e kkiimes & tﬁolrﬁpodl pehamsordinicatty amepmslofsledms 1 to
12 and a pharmaceutically acceptable carrier. In a third aspect, there is

mrarmsiai@@b@cmﬁe&q@@%&ﬁ%@@&&ﬁ@@%%@aﬁi@@l S dntotaBhs 110 12, or
13 for use as a medicament. In a fourth

iti di
co%%g&c{%é%?gr%gg{/%% é ol & ﬁrﬁ&iﬁﬁ%&%rdmg to any one of

claims 1 to 12 for the preparation of a pharmaceutical composition for the

In s fevehtspeaih dreie trermtidnd standeasepseidctatrdingidhe;groeps ciaims 1 to 12 for the
emtpasitits SO HEARRESHRIN TMBent of dissases selected

prqmmr@‘ o vbatinalericrd
frodisbederamcamistiip g Etehgibranii wna 260 HHeghe Gie0R5 UGHMEne disorders

ceﬂﬂﬁ%@@ﬂ%ﬂ%ﬂﬁ'ﬁhr@@m%¥%hg§%%mntéfcgnatgﬁd

rthritis, all rglc nephritis, conjunctivitis, atoplc

m G e ﬁ%@ﬁﬁ@ﬁ&@@éﬂ ciderzie rephrisis yRCRCTiiGakgtopic
demmmas;a;ramsﬁm. il fgod iRy 3 0iBmRGRSEN K11 SRIRIMRY anaphylactic shock,

-iﬁSEEE’r dlsor ers leurlt| ulcerative CQ|ItIS and

_ eosmg%%l gf‘%glﬁ’seases Silew Sg %WWBWWM
dxsgrﬁa@u@,emusb@sgpmwm Measaepmerbiaedxﬁm&ll SUEHIE0 BB Mauss
syndrome and sinusitis, and basophil-related diseases, such as basophilic leukemia and
basophilic leukocyiosis.

- Unless explicitly stated otherwise, the general terms and pames used hereinbefore and

hereinafter preferably have within the context of this disclosure the following meanings:

The term "alkyl" as used herein, alone or in any combination, refers to a saturated aliphatic
group including a straight or branched bydrocarbon chain containing 1-7, preferably 1-4
carbon atoms, i.e. C1-C4 alkyl. The alkyl group can optionally be substituted with one or
more substituents, each independently selected from alkenyl, alkoxy, alkoxycarbonyl,
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basophilic leukocytosis. Unless explicitly stated otherwise, the general
terms and names used hereinbefore and hereinafter preferably have
within the context of this disclosure the following meanings: 15 The term
"alkyl" as used herein, alone or in any combination, refers to a saturated
aliphatic group including a straight ¢ branched hydrocarbon chain
containing 1-7, preferably 1-4 carbon atoms, i.e. CI-C4 alkyl. The alkyl
group can optionally be substituted with one or more substituents, each
m&%ﬂ@ﬁﬁ&&ﬁ%ﬁiﬂ%ﬁ% %ﬁiﬁ@m{b@ KGiysRlsAY R R A thio,
kylcarbonyl alkylcar onyloxy, alk endloxy alk Isulflnyl alkylsulfonyl,
AR GERIROSATTS, }& et AL %|Wnyh
mkmyxaéyi@mﬁﬁ{ﬂowmﬂadmlcﬁu& LfHﬂﬂyL mﬁm hERAIRRYy, Cyan,
ormyl, lkf haloalkoxy, hetero drox rca to, a n&i&l
R RSy BGHP F R RASHT GTRY PR
mmdtgal:%ooﬂxphmﬁp iiededothatie pilef erab Natkyit escforabl Pelates 1o an

i i R e L e e e el
misyb ylo - 2raretn e enY, rtrambmrh@u‘iyrsqarww%ﬂn%@mpﬁ),
oy R BN R Ay h-ReBRXYisdpBRRLY s ARG; ACHHyT RENIRHT) nadkey|akbn-octyl.

used hereln alone or'in any combination, refers to a straight or 30
branched hydrocarbon chain containing 2-7, preferably 2-4 carbon atoms

- Thetbrat 1efksholias cack tireial hinmdainl engandhbitidRiba; Rdetsjo R esRighiader

rﬁm‘gnoge H%%%PE; I%gxy, an%nﬁ%gz’? l?%)%r% rabluﬁ%rogen g%glaﬁll( one

doebtodong B RyCalBaliiitichieTefurta mibibturniscened, lvd@lduaﬂy
é&é&&%ﬁ &M%ﬁ!@?&%’%@m%ﬁihﬁwkﬁ #HOREBalky], preferably

2 met yI 2-propenyl, 3-butenyl, 4-pentenyl, and, 5-hexenyl, espeC|aII
L Toroctie eRomp et Ao B AR B APBHPed o

comblnatlon refers to an 5 -O(CH2)"O- group, wherein n is preferably | or
2, and wherein the oxygen atoms are appended to two adjacent carbon
atoms of the parent molecular moiety, preferably the two adjacent carbon
atoms of a phenyl ring. Representative examples of alkylendioxy include,
but are not limited to, methylendioxy and ethylendioxy. 10 The term
"alkynyl" as used herein, alone or in any combination, refers to a straight
or
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branched hydrocarbon chain containing 2-7 carbon atoms with at least
one carbon-carbon triple bond (Ra C=C-Rb), Ra and Rb referring to
substituents, each individually and independently selected from

dro alkyl, alkenyl, alkoxy, and alkoxyalkyl, preferably hydrogen and
g’é}%‘?%%)?égentative examples of alkynyl include, but are ngf:ﬁ'r%; e Sf?)5,4380

15 acetylenyl, 1-propynyl, 2-propynyl, 2¢butynyl, 3-butynyl, and 2-pentynyl.
The term "alkoxy" as used herein, alone or in any combination, refersto
%@&%Pgmm%ﬂ—f%%zpm@awr%%{y&aﬁ*wﬁ%h@aaﬁ@ﬁa%ﬂaﬁpecmﬂy
thex@aigit molecular moiety through an oxygen bridge. Representative
examples of alkoxy include, but are not limited to, methoxy, 20 ethoxy,
propoxy, 2-propoxy, butoxy, tert-butoxy, pentyloxy, and hexyloxy,
Ebptarinllglkylendinay Phasetirereikokysikylin asyusetbinetiom, rafersdoomin

an-ROMRIRALION wRIRKS tPiapratkaNy, S5PYP.ARRARAGH i (N6 BRI Sdkns are

molecular mmetié through an alkyl group. Representative 25 éxamples of

RGN MFR-ASERSeBLAAPE P MhREHS B2t Balesy A arniftys nesfrasbe i two
2jmatheyeihybransl meiboxyng!iRworiLntteie salkelycaranydndasyisatude,

erein, alane, or in any comhination, refers to an alkoxy group appended
%ttﬁrg %%r%ﬁtﬁ%{ot%éﬁ a}}yr%glé?f/( ﬁ‘Pgued %:%%%(ghyl group. Representative
30 examples of alkoxycarbonyl include, but are not limited to,

'ﬁ%t{é%y%ﬂw y QS%M%Q %’f@ﬂe ap 91 g}"@éﬁ@ﬁ%ﬁ%%ﬁﬁ@% Eﬁ'ﬁﬁ%ht or

"alkoxycarbonylalkyl", as used herein, alonhe or in any combination, refers

2635/ 08HIBE AP HBIGICERBITT GiSaprcarbon

ARRERSRARQ-tha PRI LI, I SGUHIEMAIQLsUMGUGR R Ak haFaMR Ly and
Representative examples of alkoxycarbonylalkyl include, but are not
pé@]ﬁoxya]kyl, preferably

HeREada hetRuey BRI e Ry E O BRIGUK
kjbmsyaarinniyib Rebrenshiaer exatrighsy oftiomyleiinthde, Dhestenivt limited to,
“alkylcarbonyl” or "acyl", as used herein,.glone gr in any comhbjnation,
B B AT AR EER SRS, o
a carbonyl group. Representative examples of alkylcarbonyl include, but

P8 2Rk MIGE) 10 EEM i DXRRIORn 2ng iGN Ioh, RAGRBEM alkyl ith
1-oxobutyl, and | -oxope?wt;l. to The t}ergr?%alkylcarbgnylalkyl", as E:J]s{gdgr o

higdiprelisain? i ﬁngﬁlé}ﬂfh BiRaE AP Sated Lo dig parent molecular moiety through an

oxygen bridge. Representative examples of alkoxy include, but are not limited to, methoxy,
ethoxy, propoxy, 2-propoxy, butoxy, teri-butoxy, pentyloxy, and hexyloxy, especially

methoxy.

The term "alkoxyalkyl", as used herein, alone or in any combination, refers to an alkoxy
group appended to the parent molecular moiety through an alkyl group. Representative
examples of alkoxyalkyl include, but are not limited to, rert-butoxymethyl, 2-ethoxyethyl, 2-
methoxyethyl, and methoxymethyl.

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 teri-butoxycarbonyl.

The term "alkoxycarbonylalkyl", as used herein, alone or in any combination, refers to an
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alkylcarbonyl group appended to the parent molecular moiety through an
alkyl group. Representative examples of alkylcarbonylalkyl include, but
are not limited to, 2-oxopropyl, 3,3-dimethyl-2-oxopropyl, 3-oxobutyl, and

3-o%<§]§l%ntyl. 15 The term "alkylcarbonyloxy", as used herein, alone or in
‘gﬂy C mﬁﬁ%tion, refers to an alkylcarbonyl group appendeg%qﬁ@??éoéé‘ﬁ@

molecular moiety through an oxygen bfitige. Representative examples of
alkylcarbonyloxy include, but are not limited to, acetyloxy,

NearBem S nang FRded iie B sy Rlsc Dar Tdets by ousyas s Eross.
RgaE:bEEVE SlOneley ¢ ARYGOIIINANRY IRfRis{ ORIkt 1BHaUPto,
appended to the parent molecular moiety through a sulfinyl group.

B ST R hehee Bcro AT intaa
Imsttpdshidngiethmt ethylsulfinyl. 25 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.

B sraaeathicarzenh sleeeraiRy RiHiRgTaM A RN Ga & Bt (rebisetionitsders to an

Ay IpRARY Ipmbadae thyl prcheityisul Bryna i o3gnlhentBsa1 group.
"alkylsulfanyl”, as ysed.hgerein, alone or in any combination, refers tp an
RGBS S ARISS RS emRa] e nseobal Ate st vt 2cshto by
qrauppRehalienthlild-expmpids! abaliotdydohyHirchedelbut are not
limited to, methylsulfonyl and ethylsulfonyl. WO 2006/070325
PCT/LB2005/054380 18 The term "alkylsulfonylalkyl", as used herein,

s ier aleprbenyltalions Hersriorsin RIRNRAE infary Forilipr B spigEdesn
Tty e et Y Eyroup
xamples. or a syliony ylipciude, QUL are n imited to, .

RO CTRTGI CTa R 6 % BB B g omoprapyl
ISydinmyiny]-2epsudiariy B oabush driiEYeirgmage or in any combination,

refers to an alkyl group appended to the parent molecular moiety through
a thin group. Representative examples of alkylthio include, but are not

TihgiteantalkatarprRdoxsthgstased fereiin B)mE @ A anicopbilntivo, Tefersdpan
2RO oty Bsperadaliins pHRRAY 1B DlaAenbREA RRIRIN oA IORR S Bhidge.
ﬁe%&sentaﬁve examples of alkylcarbonyloxy include, but are not limited to, acetyloxy,

ethylcarbonyloxy, and rerr-butylcarbonyloxy.

The term "alkylsulfinyl”, as used herein, alone or in 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 alkylsulfinylalky! 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, methylsulfony! and ethylsulfonyl.
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combination, refers to an alkylthio group appended to the parent
molecular moiety through an alkyl group. Representative examples of
aIkyIthioaIkyI include, but are not limited to, methylthiomethyl and
él’%%? gthyl 15 The term "amino”, as used herein, alor%ec'?frn'arzlo%?/ 4380

combination, refers to a -NRORf group, wherein Re and Rf are
substituents, each individually and indei8endently selected from

drogen, aIkyI aryl arylalkyl, acyl, alkylcarbonyl, arylcarbonyl,
Egm% erviRlieKy, aamméé?m AERSAITBIFY SRTBbIRRIARerefers to an
Bmmaenyagy@pxmﬁka of thepadnelucen2Ohsitaréhraighimitettideroup.

met amino eth lami thyllamino. The

R S R Ao A BT LG,

mﬁhﬁmgf@ué’mmm@@ﬁww‘paﬂ@mhmblecular moiety through an alkyl

group. Representative examples of aminoalkyl include, but are not limited
to, aminomethyl, 2- (amlno)ethg}, 25 benzyl (methyl)aminomethyl, and
aﬁlrlfﬂﬁ%/’r‘?e 4

&Ry SYpRTICAOgE el Al apAGHIM #Y used
beiditafloN RS AN MBRIPDeRIEIS te: paraMRGGIMIRPAGALSEh a

the t molecular m0|e thro acar gﬂg entatlve
exaﬁ{é)?lé)s OTAMINGCAIbo! m’f‘l’ncludeﬂ%t 3rléicnlc1)‘?¥lbg[¥ &Pno 1ted fo, methylthio,

dl?ﬁéithMﬁbéﬂb@erEl@lMWamlnocarbonyl, and ethylamlnocarbonyl.
The term "aminocarbonylalkyl”, as used herein, alone or in any
combination, refers to an aminocarbon %n oup appended to the parent

rhasema P%?MWB&@T’?‘HW@I keAkgtod (Gh@fea herein, alone or in any

PR RON 3954 386n mﬁﬁwgﬁsi@apy@l@é@m me@@éﬁrﬁm@@mww%
mc&}(I but enot limited to, 2? 1%{1&1 but ¢ Timited t
rﬁln&?"f%“‘@é“ﬁy? "étﬂ ) sl 88 s, but are not limited to,

mahyikﬂoemmmglz @ﬂdfldh(djeﬂethylamlno) -4-oxobutyl. 5 The term "aryl",
as used herein, alone or in any combination, refers to a carbocyclic group
having at least one aromatic rlng e.g. phenyl or biphenyl, especially

Fhesym orrinmipte vsehbrepige aloRiE YR AEMSORPIIRGOR. 48 fera 40 8nb iRy gEoup,
HRIGAHIR, ng Iﬂm%@sébteﬁiﬂﬂm &Bﬂmmmua@oamyh@ﬁéh&éh@@mw Mm

fl 2,3,4- d d
RN IR g BLF i BSERAEREl SI S PARRRe o
fomayilo absbf@ldfmhndwmlfaﬂylm mhdéberﬁlmelgemte(demaﬁmmakmyip include,
B n G R dAHRNGRTRO Wk, }%CQKH%QXJ? eAifWhmino.

alkylcarbonyl, alkylcarbonylalky’l alkylcarbonyloxy, alkylendioxy
(especially methylendioxy),
The term "aminoalkyl”, as used herein, alone or in any combination, refers to an amino

group appended to the parent molecular moiety through an alkyl group. Representative
examples of aminoalkyl include, but are not limited to, aminomethyl, 2-(amino)ethyl,

benzyl-(methyl)aminomethyl, and dimethylaminomethyl.

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 aminocarbony! 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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alkylsulfinyl, alkylsulfinylalkyl, alkylsulfonyl, alkylsulfonylalkyl, alkylthio,
alkylthioalkyl, alkynyl, amino, aminoalkyl, aminocarbonyl,
aminocarbonylalkyl, aryl, arylalkenyl, 15 arylalkyloxy, arylalkyl, aryloxy,
aryloxycarbonyl, aryloxycarbonylalkyl, arylsulfinyl, arylsulfmylalkyl,
RIEMER8AZaryIsulfonylalkyl, arylthio, arylthioalkyl, carboxy, PERAREWAIRYAS0
cyano, cyanoalkyl, formyl, formylalkyl, halogen, haloalkoxy, haloalkyl,
heterocyclyl, hydroxy, hydroxyalkyl, mercapto, nitro, and the like, such as
RieiresepletiMesnyiniice espaisietiy whainjiodibdnge, Dot HrRToatitedRg, 2-amino-2-
Eﬁ@a@gﬁm%aﬁxyia;mwezmﬁaﬁggaﬂmsﬁméneia@é@ﬂﬁ?amt%mum,
[

preferably a phenyl, radical, said radicals being optionally
ARG Lmshylreer Bl harobE L alkyl, alkoxy, -CF3, -OCF3, phenyl-alkyl or

phenyl-carbonyl; or di-substituted with a substituent independently
lected.from halo alkoxy and phenyl: and most preferabl ;
TR A SRS e e o h ol elEs g el erow
heyigg 0eEBoREmatid Ry kar phenyochibowyl, pireniallybberiydtiootoultiple
&Q}%&g&%&%ggﬁ@&p@%@x@%@ﬁg@g@%&ﬁ%ﬁ%ﬁagﬁ@yﬁnd _
enyl: or na yl. The term "arylalkenyl”, as used herein, alone or in
Eﬁﬁ%ﬁhﬁ)&mﬁaﬂz m&@%ﬁm&pg?a@ﬁ%ﬁ@ﬂdb@wmm{y 1,2,34-
repdeotaiaptalsly thypmghormakisenyligratp oI any BEpBdhalyREbstuted with
glqésgpstitutgld IS stituted,des e%'ialla}/ sgefin%d ereinabqve for the aryl
group.nﬁléeprens?eﬁ{laa [ emé?(%%ﬁ’ésuo Xrﬁal eﬁ(}??ng Ja'e*,‘"g“ﬁ egrgor%? d
ek hdropttahyilkex yhdmyiphoterkgoybemda eyl amhif- 2ipttirboyy 1 WO
M@&EM@EJWM@E@%%@%%%&@%?Héﬂi&}ién&l%&éﬁ?d

herein, alone or’in any combination, refers to an aryl group "appendéd to

ol vl AR YOty A var Al Gratieleyha ke Ul Hdgali,
ﬁ&3|rhljﬂ§W%MMEIWD§MW@M%W§WQW&M%e

aryl grqup. entative examples, o -alkoxy include, but are not
R R R o R R g oty ety
Svisphtyl2ipthrapbrifotlyR Gridstdfyhatbxl 4rifisitenyipretkab arboxy,
s S A S SR SR L

herein, alone’or in any combination, refers to an aryl group appen
gpoery

beterosysht-edeexiahisreretougtramoaniyog AR Blgorasgicarbonyl
tie: dpstnsunstinirRdbesabstituted, especially as defined hereinabove for

et R e et B e
sudttradyespeoidlyadieak phip hehivabtbyinpopiyhally mono-substituted by halogen,
alkyl, alkoxy, -CF3, -OCF3, phenyl-alky! or phenyl-carbonyl; or di-substituted with a
substituent independently selected from halogen, alkoxy and phenyl; and most preferably
represents phenyl optionally mono-substituted by halogen, alkyl, alkoxy, -CF,, -OCF,,
phenyl-alkyl or phenyl-carbonyl; phenyl, di-substituted with a substituent independently
selected from halogen, alkoxy and phenyl; or naphthyl.

The 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 ary! 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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propyl, 1-phenyl-ethyl, 2-phenyl-ethyl, diphenyhnethyl, 4-penyl-benzyl,
3,4-dichloro- benzyl, 2,4-dichloro-benzyl, difluoromethoxy-benzyl,
2-chloro-benzyl, 4-chloro-benzyl, 2 15 methylsulfanyl-benzyl,

2-fluoro-benzyl, 3-fluoro-benzyl, 4-fluoro-benzyl, 2- trifluoromethyl-benzyl,
YiefErEthyl-benzyl, 2,4-difluoro-benzyl, 2,5-difluoro-berfyl/1B2005/054380
2,6-difluoro-benzyl, 3,5-difluoro-benzyl,24-chloro-2-fluoro-benzyl,
(2-fluoro-phenyl)-ethyl, (3-fluoro-phenyl)-ethyl, (4-fluoro-phenyl)-ethyl,

Uhe koo piiealitxathys (sedldisinoatonste iy Hrsthyhlrings e alkdes-to an aryl group

Eﬁﬂaﬁﬂ-}y{o A2l eEtIb 2 hth Qﬁ‘g P& %{ 1 group may be
"aryl-alkyl", this term preferably represe henyl a yI 0 ona
SRR AR SR P nbTRE Y Efﬁ My S Shtved SFHie

ybntm&wﬁqﬂwlenﬁ@@lk@kpﬁwhﬁimﬂvh@mﬁ Iﬁh&é@ﬁéltmﬁﬂbﬁ)ylethoxy, 5-

gﬁ( mg%ﬁn%{ rr)}(on%lapbstltfu( E han term ary %ﬁbagﬁ glé 13, e?referably

mmmlheamﬂ@mbMEhwlmWMo an aryl group appended to the
parent molecular moiety through an oxygen bridge. The aryl group can be
unsubstituted or substltuted especially as defined hereinabove for the aryl

Y S N A Y W N e R R e L T Rt
@ﬂsmaw RNl Iie MeRREhexyL a6 ARy @l‘tﬁi@@ﬂe aryl group may be
3412 a1 t%u% & de'é?a fhoxypRe doﬁ‘lfe?’%bﬁ‘%% < bamoy'
erein, aone ot § omblna ion, TSIereXo a - QJW
meﬂ@ﬂaﬁ dxRipies of mﬁm tischalehbivtdivddwa liynitad m)dlepaddb{pﬂynyiethyl,

P EF%S%J%%WOMSSO 1 sa:ir%gtrﬁ]{'ylmlag Bhibs %‘“}%ﬁ) ?‘QW%%%%YI'

‘the term “thiocarbamoyf”, as usé
RRSTRTh, | 2Ry PSR L SBHEG 1. TSR Aot

E@Eﬁyl’caﬂZJ@ﬁHior@-%é&?Q &ﬁ[ﬁihn@éﬂﬂ@;ﬂbéﬁz@ﬂ)&%ﬂﬂhi%ﬂm fﬁéﬁ[&&ob@nzyl, 2-
g‘ Thet r "carboxy" " §1%use herejn glone or |n

&6m flzlysto RS G hotip LR TR H%Wgﬂ@’ as used

tnﬂemc)!ahnhud b@nmfarﬁytuﬁmiwmtbw, -pebeys, Wachﬁubm@eh@y@rhﬁahﬂuormbenzyl

Bp(ﬁﬁqgl% tl?eﬁ'%?l Pﬁ%%ﬂhﬂ%%eﬁéﬂ%”ﬂ%iw ﬁoﬁg&&Geﬁ%X ! enyl)-ethyl

resentative exané%eso carboxyalkyl include, but aré no m|t

st ek o Aetpphcant- sﬂaafb%ﬁy}ﬂr@ggheq}ﬂkq@ﬁh (%M@I,oro-
p&ﬂﬁmdﬁﬂ,&i@pmml@nJmﬁewpmﬂag@ph@waﬁsna -C=N group. 15

If R and/or R® represents “aryl-alkyl”, this term preferably represents phenyl-alkyl
optionally substituted in the alkyl moiety by phenyl or optionally substituted in the phenyl
ring by methylendioxy; phenyl-alkyl which is di-substituted by halogen or mono-substituted
by halogen, -CF,, -OCHF,, alkyl or alkylsulfanyl; or naphthyl-atkyl.

The term "aryloxy", as used herein, alone or in any combination, refers to an aryl group
appended to the parent molecular moiety through an oxygen bridge. The aryl group can be
unsubstituted or substituted, especially as defined hereinabove for the aryl group.
Representative examples of aryloxy include, but are not limited to, phenoxy, naphthyloxy,

3-bromophenoxy, 4-chlorophenoxy, 4-methylphenoxy, and 3,4-dimethoxyphenoxy.

The term "carbamoyl”, as used herein, alone or in any combination, refers to a -C(O)NRR;
group. R, and Ry are substituents, each individually and independently selected from
hydrogen, alkyl, arylalkyl, and the like.
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The term "cyanoalkyl", as used herein, alone or in any combination, refers
to a cyano group appended to the parent molecular moiety through an
alkyl group. Representative examples of cyanoalkyl include, but are not
limited to, cyanomethyl, 2-cyanoethyl, and 3 cyanopropyl, especially
‘5%%\%9@% . 20 The term "cycloalkyl”, as used herein, aloA& BIRI4HF4380
combination, refers to a saturated cycli¢ hydrocarbon moiety containing
3-10 carbon atoms, optionally substituted with one or more groups, each
individually and independently selected from alkenyl, alkoxy, alkoxyalkyl,

YRRt Ry 2tk kYRR alkitbealiitbial KYMRIBOAYRy combination, refers to a
%} I;éﬁf%:)n lalkyl, 25 alkylcarbonyloxy, alkylendioxy, alkylsulfinyl,
a Séw alkylsulfonyl, alkylsulfonylalkyl, alkylthio, alkylthioalkyl,

alkynyl, amino, aminoalkyl, aminocarbonyl, aminocarbonylalkyl, aryl,

lalken K rylalk yl ryloxycarbonyl CrON
e A B Mo O o

arylsulfonylalkyl, arylthio, arylthioalkyl, carboxy, carboxyalkyl, cyano,

thanelyhtsPY lafosirikyl, S0Ralegemyhalealkenys, heltdllyh -coH group.
heterocyclyl, hydroxy, hydroxyalkyl, mercapto, nitro, and the like.

Representative examples of cycloalkyl include, but are not limited to,

Eyeleproytboycihblityds oyaldpeniybloyclohiaxdy eytibhebyl, rafek to a carboxy
| ially cyclopentyl and.WQ, 2006/07032 .

B R 1 R A Il REPmroup, Roprescntative

tremeseFiergboraiod mxdwdatintang natlimdgd yo, 2abdarpkthyl, 2-carboxyethyl,

etralyeiananhphyl. bicyclo[4.2.0]octa-1,3,5-trien-7-yl, and the like. If R7
and/or R8 represents "cycloalkyl", this term preferably represents a
cyclopentyl or cyclohexyl radical, said radicals, especially the cyclohexyl

Tadieah heingopiianaly&stibsdiviadydily ssnannaliadbransane£i0group.
The terms "cycloalkenyl" and "cycloalkynyl", as used herein, alone or in
any combination, refer to unsaturated cyclic hydrocarbon moieties

&H\@MWMQ@M'?& aewadbm'ei_madlmm atoulbtey opobibaivasontriplgano group
DR0HEE P ARNEN BURLMRRIER UL SRIBNAIN B RUBRLIER M luptes
one or more dgroups as discussed hereinabove forthe cycloalkyl groups.

ofrEarepioneife. 28 e avdvaiteddi saspme iy eosipetivh aréfars to a
Rt areupecihing dasyandasylalkyl”, as used herein, alone or in any

combination, refers to a formyl 15 group, appended to the parent
molecular moiety through an alkyl group. Representative examples of
Toertertal kil buesdchacitimitad 6o ifam pimbinytien deleforonytattwied

cyclic hydrocarbon moiety containing 3-10 carbon atoms, optionally substituted with one or
more groups, each individually and independently selected from alkenyl, alkoxy,
alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkyl, atkylcarbonyl, 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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The term "halo” or "halogen", as used herein, alone or in any combination,
refers to fluorine, bromine, chlorine, and iodine. 20 The term "haloalkyl",
as used herein, alone or in any combination, refers to an alkyl group

vin least one hydrogen atom replaced with a halogen atom.
%g@’g@% g%ve examples of haloalkyl include, but are not Iiﬁﬁf%?%g?y 034380
chloromethyl, 2-fluoroethyl, trifluoromefiyl, pentafluoroethyl, and
2-chloro-3-fluoropentyl. 25 The term "haloalkoxy", as used herein, alone
EYSiehery cOhRoRaYdic FetiordieY aivunkons o fBupiHalsing e gRwatic, e.g., 1-
hmzlrggl @?(iﬂd@ﬂ?l[eﬁl‘aﬁﬁdl g aﬂﬁﬁh&lﬁallﬁ@&ﬂb_ ) dmmmcll%aprﬁﬁﬁﬁaﬁmygxmkeﬁk&

0 y include, hut are nat limited to, chlorgmethoxy,

R o R e R S rlapret o
ehielehrenyiondicassaidaddivateainsreioaily thdelghenyhbidiatb beimfontiomaly
ReaaeHiGiRIGY SieRAIYEYRlR HRG System containing up to 15 ring
atoms, at least one of these being a heteroatom, preferably one to three
heteroatoms, independently selected WO 2006/070325
PreTéiBR0ehQRMdne1"23 drasseolnegstr, axvgehefsmil ilénd beikingy Sysi8Mation,
may be saturate rtially unsaturated, unsaturated or aromatic, mono-
S R R R e SRR Rt e ephesmoer
Hemibdaiotosafitn- carthdn taibje, iomdl azgitatilvdhni Gazb bt cssotlyiegidphlly be
L%_z%&‘é’tﬁ?é&'wﬁ%%&l@%h‘@ﬂ&@éﬁﬂi%%‘ﬁls%@é@ﬁ@m%%%bﬁé@f&ﬂgiﬁﬁ' oups.
piperazinyl, 5 piperidinyl, pyranyl, pyrazinyl, pyrazolyl, pyridyf, pyrlmlc':giﬁyl,
pyridazinyl, pyrrolyl, pyrrrolinyl, pyrrolidinyl, tetrahydrofuranyl,

tEtsabyelrashieny] athindiasall, dhiazelvh Jhiasalinbidiozaidiny, bie eroup.
thiomorpholinyl, 1,1-dioxothiomorpholinyl, benzimidazolyl, phthalazinyl,
benzothiazolyl, benzothienyl, benzoxazolyl, benzofitranyl, indolyl,

Wracokinyl; fodageliz| s ebeseddferam Al cisoeinzoth remybinstimg aifdrs to a formyl

%?%99&%&&1%%%%%&&Hi%&%ﬂ@%@ﬁ&&@ﬁﬁ sentative
eterocyclyl moieties may be optionally”substituted with“one or more
greupss @ &f%dﬁ}malrwﬁobm@@p@ﬁcg@aﬂﬁﬂ tep ot mhylané Ayormylethyl.

alkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkyl,
kylcarhonyl, alkylcarbopylalkyl, alkylcarbonyloxy, alkylendigxy,

TR RS i DRSO ST T S IO oo

Alloyiteidatkyipalkihyine, and iodine.

The term "haloalkyl", as used herein, alone or in any combination, refers to an alkyl group
having at least one hydrogen atom replaced with a halogen atom. Representative examples
of haloalkyl include, but are not limited to, chloromethyl, 2-fluoroethyl, triftuoromethyl,
pentafluoroethyl, and 2-chloro-3-fluoropentyl.

The term "haloalkoxy”, as used herein, alone or in any combination, refers to an alkoxy
group having at least one hydrogen atom replaced 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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15 amino, aminoalkyl, aminocarbonyl, aminocarbonylalkyl, aryl,

arylalkenyl, arylalkyloxy, arylalkyl, aryloxy, arylcarbonyl, arylalkylcarbonyl,
(diaryl)alkylcarbonyl, aryloxycarbonyl, aryloxycarbonylalkyl, arylsulfinyl,
arylsulfinylalkyl, arylsulfonyl, arylsulfonylalkyl, arylthio, arylthioalkyl,
%’%B‘@Qﬁ?%gfboxyalkyl, cyano, cyanoalkyl, cycloalkyl, cycloafi&idErBEYRxY!380
cycloalkylalkylcarbonyl, formyl, formylalkyl, halogen, haloalkoxy, 20

haloalkyl, heterocyclyl, heterocyclylcarbonyl, hydroxy, hydroxyalkyl,
Hesaapeachity asher il he R apsferemaydetsarmwied.hrrtnthoyesaturated,

\gimﬂ&édlBig&h_iﬁﬁiic?E?@Eaﬁh%y&m%pﬁéﬁf&gy&ﬁ%ﬁiplt@sé»?hé@é}[-pcl clyl
B8-membered ring system, this, ring system, m e saturated, partially .
TSRt B AT LT BN AP e R 53 SRR izl
i@oaatia!j%l, Mqatmmjé,quéfaﬁﬁb] yaxmt}m @ﬂmﬁﬂ:ﬂpﬁ&dﬁolﬁdiwsj?mmﬂﬂ,
J s r teroatoms,selected from

e B e Bt v

izl prrelitialy tristdodyen i Ritepidathipntiobirdiare Witthigr oyl
iR ANRlARd ReNERAS RIS WpHINRRNZE N SgS ARe RS RS iItuted
or S“hSt't%ﬁeg éélgl ne or two substlltuents independently selected from
BRI G ,eﬂ%%npﬂo‘h%ﬁ’ﬂgﬁma%%h@ﬂ% hrErStt S bengathranyl,
indédgeimdolifi) priemylyh lepbenheteinth ésotleyl-ousiaiyl, sttt iethddtihy],
. . “het ]", as.u erein, alone or.in an
B S, A B B SREenmns no
P ipnaidy SEhERRGA dvitrens &5 morosroups Bichdndividualiyoyatiindenendersly
JANQBY HEM alke W] @H%ﬁﬂ?ﬁﬁ@ﬂ%éﬁ%@ @@sgmq&nﬁma}m&yl,

"saturated heterocyclyl" is another special case o0

"heteroc CY| an

DR e e e R
diﬂwmmwmikelﬁﬁ'suﬁ’éﬂﬁmﬂ?ﬁﬂd . i’ﬁnﬁhlﬁﬁ,@ﬂlhsﬂﬂﬂlv, a;::lmhingulqn,, iﬂ‘cﬁﬁfﬁl

. . clyl grou ed to the parent molecular moiety throu
e e R R R iy e,
andaliod, anitoate spickrhiverl.taryialkyld:Bongly (dimybypikylcarbonyl, aryloxycarbonyl,
AR BoRMIREPD 8RN 1R Ay AR AR ey 1T DS 1€y lalky,
"heterocyclylalkoxy", as used hérein, alone or in any combination; refers

iR b Bthr R Razdal thexpare Ay sretEeti sy sl through
grlaikaiysgran, cRenytikatiebexaTbles DitbeiolarytiialgexyHackesy,
e 0 R SRyt s A B o, an
the like.
If R and R?, together with the nitrogen atom o0 which they are attached, form a
heterocyclic 5-, 6-, 7-, or 8-membered ring system, this ring system may be saturated,
partially saturated or unsaturated, preferably saturated or partially saturated (partially
saturated preferably meaning that 1 double bond is present), and preferably contains one or
two ring heteroatoms selected from nitrogen, and which ring system is optionally substituted
as defined for Formula 1. Preferably the 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 -CF3; (ii) 2 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



10

15

20

25

30

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

include, but are not limited to, 2-pyrid-3- 20 ylmethyl and
HHIPAIMZ-yIpropyl. The term "heterocyclyloxy", as used FETERB2EPRI380
or in any combination, refers to a heteracyclyl group appended to the

parent molecular moiety through an oxy group. Representative examples
detareydoy ehdasdein e phert areioyotitinn v chiyrideBiatioxing2§ e, in which
aHBRIRR MR JIRR IHims ydigxy” or "hydroxyl” as used herein, alone or

in any combination, refers to an -OH group 30 The term "hydroxyalkyl",
as used herein, alone or in any combination, refers to an alkyl group

TayiRgnatigasienReRydEpgoT atenieplaced Rise Sy HAROGFaYP and refers to

Representative examples of hydroxyalkyl jnclude, but are not limited to,
ATOR MO ARt RS ropyl. and
2-ethyl-4-hydroxyheptyl. WO 2006/070325 PCT/1112005/054380 25 The
PN Ror ASYEHRAGITR, AR AVEORINMCLABIGLTIP ArAF 2

?éoféup. The term "0xo", ds used herein, alone or in arly combination,

ety i hexeyp apgpnded tethe pareptapoleciias pishr dirouab At dkqnvhespup.

RRpIOIBRIaR: EolRrpIe @Hhe%r&fﬂﬂﬂaiﬁ'@ﬁﬂ@ﬂ&]ﬁd@l%@ﬁﬁtﬁﬁt@ﬁ%%ﬁ‘{@"E-E§rid-3-
e

used herein, alope or jn any combinatjon, refer o an -SH group. 10 T
RN SR RS A AP BE P e s herein,
alone or in any cqmbination, refer to a 'S(O)'.' group with n= O,.l Qnd 2,
RSO o
batesogysheloiave mmprnded forhe pazgnevadenylaapiply thetaghdurilieanesioen.
RSy IEHIBEL RIS bIMRASTIS PERBER Ok IR SNGHR Ho1a i@ WO S d-3-

Other compaungs of lihis inventign. may ccgg;lin one or more stereogenic

gie %%%%‘EH{?%%‘R@’ BrROE LGB H P Y etric carbon atoms,

and thus may give rise to optically pure enantiomers, mixtures of

SERIB LR [RoAMAl SOARUPMEP G20 RSlS EOMelss PXHES O]
lastereomers, epfmers, and other stefeoisomeric forms that may

heterocycly! group appended to the parent molecular moiety through an alkyl group.

Representative examples of heterocyclylatkyl include, but are not limited to, 2-pyrid-3-

yimethy! and 2-pyrimidin-2-ylpropyl.

The term "heterocyelyloxy”, as used herein, alone or in any combination, refers to a
heterocyclyl group appended to the parent molecular moiety through an oxy group.
Representative examples of heterocyclyloxy include, but are not limited to, pyrid-3-yloxy

and quinolin-3-yloxy.

The term "hydroxy” or "hydroxyl" as used herein, 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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be defined, in terms of absolute stereochemistry, as (R)-, (S)- or
(RA-configured, preferably in the (R)- or (S)-configuration. Such isomers
can be obtained by methods within the knowledge of one skilled in the
art, e.g. by stereochemically controlled synthesis using chiral synthons or
Wrﬁ\‘]%éogééﬁts, or by means of classical separation techniqli&d’ EgH/ 4380
25 chromatographic or crystallization m&thods, or by other methods
known in the art, such as through formation of diastereomeric salts, for
example by salt formation with an enantiomerically pure chiral acid, or
Wtk @h @HAIO MRS SR MRS AL PRSA Ao RILIMARAS 12E:SHEI RIS, :
for example by using chromatographic materials modified with chira
ligands. Furthermore, the present invention refers to compounds
ToatainirigxobrieusediienyiB Qlgeoon dirnasymntinatiye,likérian exaOpieup.
unsymmetrically substituted olefinic double bond, including E or Z
geometric isomers and mixtures thereof. Generally, pure isomers of
Ebpripouney lE ospdUiersiar elpreferie any\ieriBariaTe eftirean voeroup.
2006/070325 PCTQ112005/054380 26 In the present invention, the
compounds of Formula | may be used in the form of pharmaceutically
A0eSPbISTERRIOT AR HP RS SRR B Lo P ABYe SRR, &y to an
tBlatwaly. nontoxic, inorganic or organic acid and base addition salts,
which retain the biological effectiveness and properties of the parent
compound, and which are not 5 biologically or otherwise undesirable (see,
Ehy maydhae Stysonnrm By 0 prifen ] and) sutenidinas ed herds, efotkecor in
RIG SERbLINNESHIQERGAD £O5G)N RBGM AL 2SI UNRHRAal gyoups, such
as amino, alkylamino, or arylamino, and, thus, be capable of forming
pharmaceutically acceptable acid addition salts. These acid addition salts
Wiakibehprepsy eflthOdwysshantiant garastehs rpdivaadotishiessdvepbitamdhe
are mpound of Formula I, with an ropriate ofan . .
D B A cp Bl 2 BRROPA R B i . and
beishinpdriobismisiadidmsulhshistingdisopphospisoners citimirtaka thenegdhod
AGIImIRCIBfiBt. P RAEIBYIRE IRvaRRIGAG doRRPIRNCAGIde AEiaRGIGIC or
acid, decanoic acid, _glycolic acid, pyruvic acid, oxalic acid, maleic acid,
RIS SN S TR ORF IS B RS HIG SHRAR HemS ahdchysiqay give rise
nsgatbithasie: amitomeai] snisucbsas gluhtioiiescidcemarpadtisntigidr-pure
enzoic acid, cinnamic acid, salicylic acid, mandelic acid, methanesulfoni
L L i e e s Sy R oy

bofspoemds iDustefaksommsoierdechénisnres 6k rddR. Mapnbeuted, preferably
RBRr (RANSH(GRBLAKLORG AT BiRPissRAS e dBGHARA By ARRR0 U iihde
ot ot o S B T e Se by sheraaehamieay controlled synthesis using
chiral synthons or chiral reagents, or by means of classical separation techniques, such as
chromatographic or crystallization methods, or by other methods known in the art, such as
through formation of 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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addition salts. These salts can be prepared by addition of an appropriate
amount, usually in stoichiometric ratio, of an alkaline reagent, such as
hydroxide, carbonate or alkoxide, containing the appropriate cation, to the
free acid in a suitable solvent. Preferred inorganic salts include, but are

P HHSHEEYS, ammonium, sodium, potassium, calcium or mAGRAERAT/ 054380

also zinc salts and the like. Preferred sadts derived from organic bases
include, but are not limited to, salts of primary, secondary, and tertiary

Inihsauessnbatienterathtrosngpads offiosmylahmaysvred iathe forgrof
{ﬁﬁtﬂ&cﬁ'h Uﬁ&_ hﬁﬁt dﬁ&?ﬁ@_' llﬂ_‘é'?dﬂ&ﬂ@‘t}f E@ifihtl“;\(ﬂ@fﬂ'l_ lﬁ&uﬁﬂ@ﬂ@)@@&m I\I:e salts” refers to
r mine, tripropylamine, ethanolaming, lysine, arginine, N- ,
A O e e O oSS B igh gt
bivlheipredéartiovestionl pontentién g itbtpaeidicanshinatiengrebies eematso
(Sl R COSEIAR) O 209RI0T0725 PTIIEROS854%0, 1

27 For isOlation or purification purposes, it SO possi

pharmaceutically unacceptable salts, for example perchlorates,

Q'ﬁiﬂiiﬁ ARFpdL iﬁﬁ@‘&&h@ @i@fﬁm\i&ﬁrﬁi&sﬁa}a@e&iﬁ &&g@mbfe basilc ﬁn(ljctional

armaceutically acceptable salts or free compounds are employed,

EIRERE SITARCETEnS: B TR SR TECE 0 e CERAAS B (i

pirertivexeftrd]$ preferidd aGdatdditicompaFidscfckbaddidarn sisludingetbeipared
ISk Y ted forms. such for ,

D R L e O e i, i

TP RAPRORT R AP R STam ZRRTeRNID Atidcintluding Mlenfo dimiteddy. her srenmis,

iRodAPreRE A IPYRIBHARIC REAMNAEAE 33d, SHPRRBINAE dean AL SRIVRISkc acid,

forms. The present invention also_relates to prodrug derivatives of the

RS BB R TR o REPRTRIC BRSO ddiocancic acid,

givesiivaeddo gicallic madtivelpracid sostofaidyugihat seidysbeethvatemaric

nto | rapeuticall ] der physiglogical conditions in,vivo .

B B e RS ot B

il Geer ot dnidetianamiandigasdliaylinapdsiomnéslivrddugstippesnifodd i,

SRR 3 I RER o VRIN BN Jie Baciliid higAigaRinShamistry
of Drug Design and Drug Action, pp. 352-401, Academic Press, San

Diego, CA (1992); Higuchi T. et at, "Pro-drug as Novel Delivery Systems",
Beftafh. Bypposivief iBe fiesenf abv ol haesmthp bt sa it gesa Ryore

%Qﬁg(%\'l%‘gﬁéxbg%Qp%daS&r{ S e DS SARG NG BRUVE RSO COMAOHRT pase
addition salts. These salts can be prepared by addition of an appropriate amount, usually in
stoichiometric ratio, of an alkaline reagent, such as hydroxide, carbonate or alkoxide,
containing the appropriate cation, to the free acid in a suitable solvent. Preferred inorganic
salts include, but are not limited to, ammonium, sodium, potassium, calcium or magnesium,
also zinc salts and the like. Preferred salts derived from organic bases include, but are not
limited to, salts of primary, secondary, and tertiary amines, substituted amines, cyclic
amines, and basic ion exchange resins, such as isopropylamine, trimethylamine,
diethylamine, triethylamine, tripropylamine, ethanolamine, lysine, arginine, V-

ethylpiperidine, piperidine, polyamine resins, and the like.

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

internal salts (zwitter ions).
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administered to a mammal. Prodrug modifications of a compound often
offer advantages of solubility, bioavailability, absorption, tissue
compatibility, tissue distribution, or delayed release in the mammalian

Q@%k?mofgodrugs are variations or derivatives of the comlg)g)i,mg\f$ ?[05 4380
itions 5%

Formula I, which have groups cleavable under metabolic con
example, pharmaceutically acceptable@sters or amides. Such groups

fan.b cleaved %1 /maticall or non enz aII orh tlca
5 PANRD SR T BB S PSR 38% %é% ound
lhnaanqttab}eaaiboﬁmwmnh@pn@ﬂmfgers acn@datesmim,smm& lﬁcaﬁdnzed

&E&%&% t&ﬁfﬁi’;ﬁ%ﬂ%&c%ﬁﬁwﬂy Q&e@ﬁﬁé@%la ﬂ‘e@é%hl W&ﬁﬁg are employed,

OXI ized to a sulfonate or sulfaté, or an alcohol which is OX|d|zed toa
Wa%mkc@éﬁa%rae Forrhef RheIReRTith PR Spered thesprestisrefore

preatan are pharmaceutically acceptable esters of the compounds of
Formula I. The term "pharmaceutically acceptable esters" refers WO
2006/070325 PCT/1B2005/054380 28 to relatively non-toxic, esterifled
Peddinotsnafdeivadp afdiorooh houciddifipebarcstersregreliet iprapheried an witll as

E!R%tﬁ?ief&%' k%%@gé) @o@@g léljﬁ;@&e% 1%}%’18 %%H'Q: stﬁ%}%% Texample

separately reacting the pur|f pounds in |ts ree aci

b sebisnbnied SnenRimbzatentDemsasestaliog f@aﬁsma&d?mﬁ@at The
PRESLREIRFenYich ERSIMEREWIAN SRR Rivakalndtiespraseniamd. a catalyst.

Hydroxyl containing derivatives can be converted into esters via
treatment with an esterifying agent such as alkanoyl halides. The term
Thet pessamcindasidowiao mdmaammggdemmmabﬁlmfﬂméngcsﬁipmds of

it S ferred
P R AL I AL SRl SIS, o grom o
I@gré?e 9%%6%@&1%@@%%&@%@(%@“@@“@%@@1 e@rsdmgns in vivo,

Bh%%;%'w%@ﬂﬁne@@n&e@ s&%l?ﬁ@@?é&ﬁ?ﬁx@ﬁmﬁg%ﬁm IRVEOBr in cells,
have useful, in particular pharmacolf%ggc ally useful, properties. Th%re

Rdgd Fo RcB &heA L B shet BRe bt O h dO I B A RS BB 4
Siﬁamaﬂﬁcmtﬁr Tandrpayi bEsaecfoniiepr &eizramAnaigrArgatngnitel-401,

llgr d

‘I‘ﬁ%’é“arpﬁ?ﬁ%? D e RSN U Detivry
P& thfabympesiynbderisk disdadd). et Ciicdrie|tidso aidpgis any
J&ﬁféﬂﬁ? BRGNS, MQ@@J@%%&%&%L@W fRodSlergy.

S stemlc mast cell dlsorders ana% gylactlcs ock, urticaria, eczema

PSR ARET 2l Brra IR Br RSB ALY Raran aftrellpapdvantages of
sdilsbitie;ipdeailiis]iylcdraitptonolilisycasipaphilitgldtedk distribution, or delayed

release in the mammalian organism. Prodrugs are variations or derivatives of the
compounds of Formula I, which have groups cleavable under metabolic conditions, for
example, pharmaceutically acceptable esters, or amides. Such groups can be cleaved
enzymatically or non-enzymatically, or hydrolytically to the free hydroxy, carboxy, or
amino group of 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 suifate, 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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20 diseases comprising Churg-Strauss syndrome and sinusitis, and
basophil-related diseases, comprising basophilic leukemia and basophilic
leukocytosis, in humans and other mammals. A compound or a
I?)azrrgg}ocg%ygal composition of the invention may be used as g gIru 254380
?Vmeglcme(i or therapeutic agent for prevention and/or treatment Of Dot
chronic and acute allergic/immune disd#ders such as allergic asthma,
rhinitis, COPD, dermatitis, inflammatory bowel disease, rheumatoid
HHIRITS SN TotPEr £S5 EieREEBI YRGB SATMBRY T RlBR csisatcas be
ptapdadd oiiiefareipate 30atapiptoin asd puieftatimeESay Sommiviag, tiby

Isnhﬁkgzll o r%f ct:rt}g% eTBI\_J'r% Iy g(%o%&gsc 1h FOHRAN % % lgxgr‘?fgr%d\%th asrﬁtabie
commercially available for use'as a reference, quality Standard or control,
fisteeitaingpigcnt. (Frabnrybie atthl cesearchvistieshicloestersing trestnzss axitham

pieaalmelaied e & %IMﬁEtﬁﬁo\%pc&ggﬂgg%g%ﬁves can be converted into
PCTIIB2005/054380 29 As mentioned earlier, compounds of Formula I,

BHEIN GrroUh AR rtsTI B garn L erphes plsened Aideb T bt tran further

(Ridd2 keeepiniotHddi Qlogisalpiisletadhetigh scnmpdunds phayidegiasted

in a,variety. of in vitro, ex vivo and in vivp assays..5 .The_ability, of the

Graions. for cxptpler sl et proforred el eyt spdprondlSuers
tinetrocddingitay metihdbéovedylbstipSalaylxinehyel gsBr. aid the like (see, e.g.

ﬁ&%@@?&ﬁ'u’?@ﬁ;ﬁw&%gﬁ. 1391;§3535117_:f93pd by the method described below in
the experimental part. 10 With this type of assay, IC50 values (i.e. the

concentrations where half-maximal inhibition of the interaction is found) in

tn% E@ﬂgﬂ@fd@ C;Slgéetﬁl\rﬂé&rﬁ"i?%ﬁfﬁfﬁhimlﬂéb‘m, kaemjd%? %Fh%ﬁ%@!ldgfcaﬂy useful,
values. bejlow V. are ng with test co nas .o ormuia J.
BB PRCEE 1 SR e e A0 oo, L SABTHR FGRpeon te

CR A netipta) asismyw&jﬂuwlﬁ)e_ﬂprMOh@#ﬂImmmﬁbﬁ c@wﬁmmd acute
Wg&qméﬁigfﬁ%% ERARERS RS dSVRIR O A SR C IR Brive

concentration following compound treatment. “After addition of the N
eolmpetm digase 4HOBRY-deanatrite dnfinmpatap bowel disrsrestcHmataisprpritis,
?iéﬁg&%@ﬂﬂﬁiﬁeﬁ@ﬂﬁtﬂl@%ﬂ?e?%ﬁﬁ@?r%&ﬁ%iﬁl_%&m@&ﬂ&@iﬁ}gy, sg’stemic
uorescence, emissiqn.is recor uring both additjons, emission pea .
68 R SRR BRI S SHGH i Bl G, e
rﬁpmfa:tmadﬂyorbo\ﬁﬁmhm@@w (ﬁ@fﬂ@x)salwdn?g@ utcntam& @uditiaotainophil-related
g%%?%%%@%%%%g@mé’%wh@%ﬂ&%}ﬁé GRORRINGR M YN IR YoR i iseases,
comprising basophilic leukemia and basophilic leukocytosis, in humans and other

mammals.

A compound or a pharmaceutical composition of the invention may be used as a drug
{medicine) or therapeutic agent for prevention and/or ireatment of both chronic and acute

allergic/immune disorders such as allergic asthma, rhinitis, COPD, dermatitis, inflammatory

" bowel disease, rheumatoid arthritis.

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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values by curve fitting the data to a single site to a four-parameter logistic
sigmoid dose response curve of the equation (A+((B-A)/(1+((C/x)"D)))).

25 The ability of the compounds to inhibit PGD2 induced change of
intracellular calcium levels via CRTH2 activation may be measured by
HBHBHE RS wn to one skilled in the art or by the method d&&crBRAHRTAMH®
in the experimental part. With this assasg, ICso values (i.e. the
concentration of a compound at which the remaining 30 activity is 50%) in
the range of 0.001 and 10 M, preferably below 0.5 M, are obtained with

Jestcanmney pasaf E&ﬁ%&hﬂi& JEFSRRRIRMY, e o alHSR RIR IR, h RS nize the
% @{?%Eé‘ %ven beJPﬁ Table 5. WQ 200Q %0325 PCT/I82005/054380 .

PRATH YrhcsR nyspé%aﬁwé e &tEH PRI prEwgHpds may be
ieatedh from riatideSinfuinetj en ahartad bnisis akipe PGD2 receptor. On the

basis of the biological studies discussed hereinabove, a compound of
Formula | 5 according to the invention may show therapeutic efficacy

bbbt campemsieo tilergidAminbind tisbedStdHE creasetiieryibe measured
B tReRR dRHiRr GH ERRIE QRSHBIGTINESRWBPRAEY oflisgagerfatRii., 2002, 137,

dermatitis, mflammatory bowel disease, and rheumatoid arthritis. A
&b@ﬁ&&&%&’tﬁ’r%%ma hod %%W&W CERSTHRRE LMY a prodrug

thereof, can be 10 administered alone in pure form or in combination with

QN QLMoLe Jher Ihpransrlic ¢ ggerﬂ OSS{P' Ofi8 eraﬁﬁ'f" SEABY innibition of
taking th&7orm ot ixed tombinations o the  administaton o acompound
ththeinsiaottisricamd)dn &reramgr efd1He1 mdﬂapane&gebiusvaieasg)e}ow 1 pM, in

h
SIRSSECCh AL OLER RARPSR N L AR AR S RLMIE SIBBINGEL Fcemplary

nistration o inations and one of more othe erapeutic
Bgenadues depmpaneddrohsdeshate sivem belopdsideblodin addition be
administered especially for prevention and/or treatment of both chronic
and acute allergic disorders or immune disorders in combination with

frectinfel Sk delsewsestisdhe mpe b S egeriny pardpRsekiadetect
adinpyearih thelapydothtracomiticicalcathatotieaineoh w}aiagtgs:oﬁga&@ﬁpﬂaﬁdlent.

ther possible treatments, are nr. entlet es, for.exam Ie|n
A A R e

orapadiinn &eulen TSR Corvidenas @re%n&mw@hh@ﬂddg@m fluorescence
Lhsang Wikt PERALE HEIRARNUAI DS ANVEMIBR RIS RICRIVIAELIS 1evel after

treatment or a method of treatment of the diseases mentioned above, to
@éaﬂ%xagrfoqxpoﬁed normalized to low controls (no PGD,) and high controls (no

active compound). The relative values of the remaining activity were used to determine ICs
values by curve fitting the data to a single site to a four-parameter logistic sigmoid dose
response curve of the equation (AH(B-A)/(1+H{(C/xy*D))).

The ability of the compounds to inhibit PGD; induced change of intracellular calcium 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, ICs 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 ICsq values determined in this test are given
below in Table 5.
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said use and to the preparation of pharmaceutical formulations
(medicines). 25 The pharmaceutically acceptable compounds of the
present invention may be used, for example, for the preparation of
harmaceutical compositions that comprise an effective amount of the
QR IGRdient together or in admixture with a significant fRG(RREFETHE
or more inorganic, organic, solid or liquid, pharmaceutically acceptable
carriers. 30 The invention relates also to a pharmaceutical composition

Therpsutneithese ayaysivhartidnessiairathatihsoreserinnrraties pusialy a
hisoRRomingeatisurer! Paes Aeked from a warm-blooded animal,

especially a human, for the treatment or, in a broader aspect of the WO
2006/070325 PCT/IB2005/054380 31 invention, prevention of (i.e.

Prophb pessoideibitlogicid eadidldidcrssahingsitatotag lkaaenpbiing of Formula I
AISEAAIAG LR it H IR SRR IR O SO PR RN Ao LRl @
compound of Formula I or a pharmaceutically acceptable salt ora
plegicimpransolisprdien sycbitsallvecio psdan.idNibtifoahterye thstrvddvepibaenary
FReRNA0ESE WiealMACHERIARI S HSkeP 8B NAHMAGEHICM arthritis.

compositions according to the invention are those for enteral

administration, such as nasal, buccal, rectal, dermal or, especially oral
Adwrinisiratioff anihiidy pahentacebackiynisteptiale salcbragiotapieetdgican be
éﬁgﬂ}‘,@t@%ﬁs&%ﬁ}%qbcﬂ}g S ot ixllnt(r)%n t%l%aolhmgﬁ\gﬁ%e@ ’nlln%j:l A ) %(erapeutic
infusion, to warm-blooded animals, espemalY;J/ Umans. 10 Stch

WP asIsEble eomipnziiontherpr tiventobe Bimhelfiradnanbinisiuing acthve
Jparadienionddp DR AhieaRiE HMIR BRAIGN AR AP MY Oher therapeutic agents

pharmaceutically acceptable carrier. The dosage of the active ingredient

Yriperingesrd e shepiindependenvnb serarathehdAr the walsiedinigipton of

fgel andlihetdodidad aheonditonshindividpalthhamacakionieddiar Haemula I can
isease. 10 be.treated and the mode af administration. 15.The inventio

S e e e R P or R o

dopniitiovdrearei shergindieinisoveinaspecitifiyrdeti e agubintiich vegpoihds to

ﬁ%@%@‘&ﬁ%@&%ﬁ@q&m&@! AR PBLHWING £ R RMECIN Yo the

struc

allergic asthma, rhinitis, chronic o ive pulmonary disease (COPD),

WL aficthanirAmER S assies drdescabeghabover Rubsn RASHP K Fratgentp are
mempunigabics fotdadngisaltpatiepseditigs thereof can be

The invention relates also to pharmaceutical compositions comprising compounds of
Formula 1, to their use in therapeutic, in a broader aspect of the invention also prophylactic
treatment or a method of treatment of the diseases mentioned above, to the compounds for

said use and to the preparation of pharmaceutical formulations (medicines).

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 o 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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administered as such or especially in the form of pharmaceutical
compositions. The dose to be administered to warm-blooded animals, for
example humans of approximatively 70 kg body weight, is preferably from
imatively 3 mg to 25 approximatively 3000 mg, more preferabl

r(‘%gﬁ)@%%ﬁmatively 10 mg to approximatively 1000 mg peE ?)W%W Lt 380
day, divided preferably into 1 to 3 singlé!doses which may, for example,
be of the same size. The amount of the compound actually administered
RS PR RISy B 0B R thin BEPBRY SRy &I 2iFitResh it rstradefeipgkade of the
bitetantRia o e, AICluing:dher canoitem, fedasptieiaiesh ahr%@hw&w@@é of

dministration, the actual compo 30 administered, the , the weight,
B B Rl N G R B o L b SR o
syichpplghiiomridgtbetike ot lesstons ohetiiatrerticaljadhcepebleedidtfrof the
adults dose. WO 2006/070325 PCTIIB2005/054380 32 The

harmaceutical compositions comprise from approximately 1% to
i"bﬁf&%ﬂﬁé%&%%%%?@ﬁé?&bﬁ%%ﬁ%mﬁﬁa@@mmﬂﬂmﬁﬁ@tﬁ%te|y
adiniseliien|RgcRdiciisaly bR eauiCab eGP0 S fis IRCEANAUNie:tion, and
;%}/earllrtiop aﬁ% b%ﬁgt(%r&)‘(}amu@]e, In unit dosla e forms such as coated and
UNeGaTed TR T S R H B L S M RIS R BYBITRR U PR S Rua e gus.
tdpstsios], Ffrtvéredb saigetiormsrdsiciotexampldpodathaeinte]sc pspenially humans,

BRI RS n RIS AT Sn CRENRD S0P S DEIHIESe RSP %ﬁ%?ﬁée%iﬁm,

sprays or aerosols, syrups or elixirs, dispersions, transdermal &aetc S
B 0bogRbeR itk Hrediget reod of @l ehameeasatied i permtp e garrier. The

5%‘5’1@@@gé@aﬁt@@tﬁlg@tﬁﬂeéﬂ@léﬂ?ﬁmm@d@%?éﬁ&?_ﬁéﬁ?mﬂmtﬁﬁ}%%@body
ano 0 out 1. cluve.ingregaient. e almaceutical .
ESat T 38% DS e SouiBtesie el ebpr R eols dsess

paresesaiiod exdithpiadily nfedmsngfimtiorentional mixing, granulating, coating,

dissolving, lyophilizing or confectioning processes. 15 Solutions of the
active ingredient, and also suspensions, and especially isotonic aqueous

Thrnvereien slaise alspise Breepiete raBRjheddar the tpgmsat simeatbelogical
e la_leﬂgaﬂlb@lsaa@r@iha{%r&w;l%%@&@%pﬁﬁé@)%ﬂ@ﬁ%&%m%ts ?hf}éﬁ@\éﬁme
jngredien n ether wi rrier, 10y example mannitol, ror suc .
TR O Ch RS R o DECP RO LS Ao T i
m'{m'sieipnbnmr&yykﬁssmei ﬂ@@d’ﬁhaﬁ&r&g@,dnﬁmﬁsﬁmﬂipﬁt&igﬁen@ﬁnd
SRS AUBRENIUE S0 RMASE PRSI BSIIS AR BT HISIS Sun be

solubllizers, salts for
administered as such or especially in the form of pharmaceutical compositions.

The dose to be administered fo warm-blooded animals, for example humans of
approximatively 70 kg body weight, is preferably from approximatively 3 mg to
approximatively 3000 mg, more preferably from approximatively 10 mg to approximatively
1000 mg per person per day, divided preferably into 1 to 3 single doses which may, for
example, be of the same size. The amount of the compound actually administered will
typically be determined by a physician, in the light of the relevant circumstances, including
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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regulating osmotic pressure and/or buffers and are prepared in a manner
known per se, for example by means of conventional dissolving or
lyophilizing processes. The said solutions or suspensions may comprise
viscosity-increasing substances, such as sodium carboxymethylcellulose,
W&B@ﬁ%@%ﬁylcellulose, dextran, polyvinylpyrrolidone or gelgﬁ%'i/f.‘Bégﬁsms“?’g"
Suspensions in oil comprise as the oil 8@mponent the vegetable, synthetic
or semi-synthetic oils customary for injection purposes. There may be
Fhembgratr il gouppEERIRCREWHS T Q) apir estareth At clorremroaimately 95%,
BeidapR penfiRoanaeRatodpibhasiskhaming #vn) £iQe ZdreapaCcially
{F%?m 12 to, 2%, carbon.atoms, for exag;%% lauric acid, tridecglic acid, .
GRSt A TAM RS ATRTANE DRI HTE ¥ RFa i SRR e dtignit dosage
fucids arcichsdicatd dndbehanied aditb by Gt aspanding iahs atpretdiddsidiaddes, or
I ' ' idi i j [ i id or. linoleic acid
e TS A B P RE S iaL 25 Seip i,
asmysibeeable wngi-tortpasy Hn-fighrodiapiuamay sTsaiisokio Fronfaebisirs,
AR oAR0GINIR3AR PhdiiBeOR) o 38QAn3RHhaR MRl e W LSRR LARA

maximum of 6 carbop atoms and is mono- or poly-hydroxy, for example a
FRBRGUNE G TIPS, SPPATESHEIS 1P SX G RRIGHALh STPEHia SO G RaHEM
dhatariodSqr pebtandllog Haevis inpedkditereof, but especially glycol and

glycerol. The following examples of fatty acid esters are therefore to be
mentioned: ethyl oleate, isopropyl 5 myristate, isopropyl palmitate,
TheapranrreeBrE! coomesiions pibthe pRcatdntADlioatare Bentstddne, i) known,
M.@Jymr%;&'{}éie %ﬂ@@éﬂ%fﬁﬁ%f%@'@%ﬂ%ﬁ?%ﬂaﬁ@@%@ﬁ&é
to C12, Hills AG, Germany), but especially vegetable oils, such as

R P BRI ERHORT S R DI, castor oil, sesame ol soybean oil and

more especially groundnut oil. 10 The injection or infusion compositions

SERReRPG B L EHSToman I anief, dnder SLBHLe , GoRdIiona: 1S 88Me eous
applies also to II"I'[I’O&l cing the composnPons m?b ampgufes gl’ Vlglg an

whaliony tieusopraiors s Pprefnetde utedlitbemstishls ffreraimple in the case of
@Qﬁa&ﬁm&%@ﬁo@a Qﬁt@iﬂﬁﬁrm aRMRINNG haich? AGKY 6 RgEAdiPRi Wi
solid carriers, if deswe%??ranu ating a resulting mixture, and processing

TR0 PR TRRIE SRR 7 rE Sueu IS oh &USBIRIHORSIP B Brogrrgebprior to use.
Bhciianisceiniatabinissitiiageegbiasealicapsules. tals @isppessiladas, for
dhsmiobe nsamoraisdinig piasics cameraMat AN SENE ory s for
iIngredientsto diffuse or be released ifi measured amounts.

regulating osmotic pressure and/or buffers and are prepared in a manner known per se, for
example by means of conventional dissolving or lyophilizing processes. The said solutions
or suspensions may comprise viscosity-increasing substances, such as sodium

carboxymethylcellulose, carboxymethyleellulose, dextran, polyvinylpyrrolidone or gelatin.

Suspensions in oil comprise 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-ters-butyi-4-hydroxytotuene. The alcohol component of
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20 Suitable carriers are especially fillers, such as sugars, for example
lactose, saccharose, mannitol or sorbitol, cellulose preparations and/or
calcium phosphates, for example tricalcium phosphate or calcium

d osphate, and binders, such as starch pastes using for
%i)a‘{rﬁ% qu%{r%n, wheat, rice, or potato starch, gelatin, tragacallr)if‘ﬁg,lmc‘B 2005/054380
methylcellulose, 25 hydroxypropylmeth3Acellulose, sodium
carboxymethylcellulose and/or poﬁginylpyrrolidone and/or, if desired,

R YA CSRre ot tREXBBRf fefATBoM 8Os A memarax poly-hydroxy, for
eaihpkymathyl, starehyritsasskinkeacopolyiinyayiptiidenan sy sthalginitopaidl,
r.a salt thereof, ,such as sodium alginate. Excipients are especially flow
S b G e T
Kdlewing rxompiaehfd{stmagidesiomans Berefisitrbstoentitacddiiyt oleate, isopropyl

ROLRIRY 1RSIV ERkRHRA0E SOFES MGROVSagw '}%%%ae%ﬁ@%?é%,

enteric, poati_nﬁs! there being used, inter alia, Concentrate _gﬁlr ]

CailriRie Rarish "Mighed Sy idarighicridanlataraied drntgigy Hohddaia, lengths of

OB lyethylamEi oG ol anaisi), andspcidildgetable @G okd taRsnted oil,
uitable.prganic.solvents,.or, for the preparation of enteric WO .

R DR b L GRS SRR B s SRR Lt undnat il

cellulose preparations, such as ethylcellulose phthalate or

TdrRsaRyY meimicaiestipubalate, farsUes are- g vafler cARSUISH.

made of gelatin and of soft sealed capsules made of gelatine and a
madtionsthe senearglisaise & Bslisierthe umMsiras i raneugs or vials and
fanHyise dbepsdide ingredient in the form of granules, for 5 example with
fillers, such as lactose, binders, such as starches, and/or glidants, such as
talc or magnesium stearate, and if desired with stabilizers. In soft

Bapsulestioa ectipesitigne demraisygrs fesaitipwissdivetitainslibpendbohing the
RARNIRANEXIARICURAS [RI%ALS AR A i dRgbE Bylene
glycols, it being possible also for stabilizers and/6r antibacterial agents to
mecssiietho jugtiepihfiseintd orapsesayodietsheedditpatelspprenyiste excipients,
BOATHRYS dsp&ﬁg%egf&ﬁ%m%@@ﬁﬁéiﬂﬁ% mﬁo@@ﬁm@f@&ﬂ%ﬁﬂfﬂﬁaﬁéﬁ}ﬁw&l 1228155

r to indicate different doses. of .active ingredient. For parenteya
A SHETH B 2B L BRI B S L0 A R IEA LB s
downntor example of a water-soluble salt, or aqueous injection
suspensions that contain 15 viscosity-increasing substances and
stabilizers, are especiaIIY suitable. The active ingredient, optionally

YyiRtkeramiems ke pysiall Al e ust 48 tuears ivr sremplsdntiomaasabpipee,
RAdBITée :sakllieniriersgrreniatanamdninistialignPhing, asditieonat
t%i%lz;fgigglsu ‘phosphate or calcium hydrogen phosphate, and binders, such as starch pastes
using for example com, wheat, rice, or potato starch, gelatin, tragacanth, methylcellulose,
hydroxypropylmethylcellulose, sodium carboxymethylcellulose and/or
polyvinylpyrrolidone, and/or, if desired, disintegrators, such as the above-mentioned
starches, and/or carboxymethy! starch, crosslinked polyvinylpyrrolidone, agar, alginic acid
or a salt 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, tale, polyvinylpyrrolidone, polyethylene glycol, and/or titanium

dioxide, or coating solutions in suitable organic solvents, or, for the preparation of enteric
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A further object of the invention is a process for preparing
2,3,4,9-tetrahydro-IH-carbazole 20 compounds of Formula I. Compounds
according to Formula | of the present invention can be prepared
ﬁgp&[&iﬂﬁ]g%the general sequence of reactions outlined in 5;9@%%33;05 4350
elow. The compounds obtained may also be converted into a
pharmaceutically acceptable salt theredf in a manner known per se. 25

C .of the invention may be manufactured by th lication or
SRR SRS AP PSHLIGSG REFRER O et ASUaISe ety Phthalete or
hedetofprepphntbtisdrtibdase thietiieratGrpsules axatnpléltdespsdieseniaiecbbyelatin

Jnﬂf %‘fl&ﬁ &aféh'&pﬂéﬂﬁ&%ﬁ&d?&‘f%@!@ﬂ@ léﬁlH Q@ﬁl&ﬁ%ﬁ’ Os[&‘sﬁh%s }ng&oFPor sorbifol.

functional group preparations”, VCH publistiers, 1999. In the’reactions

GbedrpEiadcrasiieonay RempHecibTadiuringodiontit fntonyeofgiandan| for
&%ﬁ{:ﬂ@ﬁﬁthfﬁﬂ&%géﬁ@%@wd : f%@?%&&&?séh@ﬂ%s{ﬁi&% ﬁﬁﬂh hﬁ@igﬁﬂfﬂﬁm as tale
where these are desired .in the fin pr Ct,t avold thelr unwan eda . .
Rt O b S e I R A T
isgedfenshodisdained awvithsptadclhi spitebiic el orcientsp b ders WY oils, paraffin oil

GERAY igenb (eld el B3R ot RBR0 fol st %H{fggg@aé{'aiaﬁ

"Protectlve groups in“organic synthesis” Wiley- Interscience _
@ens el Re aHdeftel) err igeRisupay bedrdeddaithp{etsiqripserenetings or the
eaaneLRshet rorexdiapie ThomeRASER BrSRIREIRF alaGRaURRHRaW IR Gof
skilled person (e.g. M. H. Block et at, J. Med Chem. 2002, 45,
s @%?% such a reaction, a phenylhydrazine of Formula 1, wherein
R', R2, R3, and R4 are as defined for Formula I, and A represents

r 00H or CH2COOQOalkyl, is condensed with.a . .
O SN R B SRS o S DG vt ol
arexipr snanmE iaf agvatenrmelibdy Ry orLAGLRGYS tdepiien eninsisivos Batgeiiain

SidebsRs MYALAENIQUSsBrRiths ha SEDIBRESUSD ABEIBAPSliets. @itined in

Scheme 1. 10 R1R50 R2ZHRN.NH2R3 RAAR5RR4AL 0123
@gﬁ:élﬂﬁlét,fptmnaﬂy together with excipients, can also be in the form of a lyophilizate and

be made into a solution before parenteral administration by the addition of solvents.

A further object of the invention is a process for preparing 2,3,4,9-tetrahydro- 1 H-carbazole
compounds of Formula I. Compounds according to Formula I of the present invention can
be prepared according fo the general sequence of reactions outlined in Scheme 1 below. The
compounds obtained may also be converted into a pharmaceutically acceptable salt thereof

in a manner known per se.

Compounds of the invention may be manufactured by the application or adaptation of
known methods, by which is meant methods used heretofore or described in the Iiterature,
for example those described by Larock R. C. in "Comprehensive organic transformations: a
guide 1o functional group preparations”, VCH publisherg, 1999,

In the reactions described hereinafier, it may be necessary to protect reactive functional
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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15 A compound of Formula5 R5 R2R R3 N R4 ~CO2R 5 is obtained
in an alkylation reaction from an intermediate of Formula4 R2 RN R50
R3 R4 H 4 with an alkylating reagent of Formula L-CH2CO2R, wherein R

‘Tﬁp%&?&%gn alkyl group, 20 preferably ethyl or tert.-butyl, %@B% /}‘Bizso% 1054380
eaving group, in the presence of a base, such as cesium carbonate,

sodium hydride, potassium tert.-butoxid& or the like, in a suitable solvent,

WO 2006/070325 PCT/IB2005/054380 36 such as acetone,
Canesy b 3R, MR- O NN ST S RS S SR AMIE e aving ey
Imtetspdcale9soyxh as halo, in particular bromo or chloro, mesyloxy or

tosyloxy. Preferably, the compound of Formula L-CH2CO2R is ethyl
bromo-acetate. 5 A precursor of Formula6 R2 R5' R6. R3 R4 CO2R 6
Gitverally. 8 kepaterciotbuiliRpR <. dgt Gttt blyderdiffatssherdby omoutal ofdfmmula

R IRRIESS BB intfoRIIGIARA RYAANEAIAINEA BRI PEIIA BRI , /.
AZ{ elz{i,ZCF}{ielr:ii.S 2%02, 45, 3509-3523). In such a reaction, a phenythydrazine of Formula 1,
wherein Rl, R, Rs, and R?* are as defined for Formula I, and A represents hydrogen,
CH;COOH or CH,COOQalkyl, is condensed with a cyclohexanone derivative of Formula 2,
wherein B represents hydroxy or alkoxy, and R® is as defined for Formula L, in the presence

of an acid, such as hydrochloric acid, in a solvent such as ethanol, etc., as outlined in

Scheme 1.
R O R BE O
R% H i
RN’NH2 ) g; i N\ ’
B A RS d B R )\
1 2 3
Scheme 1

A compound of Formula 5

R1
R2 P
B

CO,R
5

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

R2 i R O
B
RS \

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

cesium carbonate, sodinm hydride, potassium rert.-butoxide or the like, in a suitable solvent,
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OH R3 N R4 CO2R 10 7 with a primary or secondary amine of Formula
HNR7R8 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

WRAMLTKES in the presence of a base; or 15 via the corresfo s
halide of Formula8 R2 R R50\Hal R8 N R4 CO2R 8 wherein Hal
represents halogen, greferably chloro or bromo, in the presence of a base.

SPRi 2nRegteRgidelrh Bipraseand-thdisstudfemamdacid with a
halogenating reagent under conditions known to a skilled person,

referaply by means of oxalyl chloride in the presence 2Q of a catalytic
R o R b 1 AR B Cp B A B MO RS or
1200649 7PRRATABIY THHR20Qb/RH43T0rBladdis(FHe Gl Risathyl)bathomateaté
precursor of Formula9 R5 RZ0R6" R3N R4

A precursor of Formula 6

R“i
R2 il O

CO.R
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

2 i R® O
OH
r® \

" LCOQF{
7
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
R‘E
R2 e

Hal
= \

R4 \
COzR

8
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 oxychleride or
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11 CO2R 9 5 wherein R6" represents alkoxy or aryl-alkoxy, and R
represents alkyl, is obtained by condensing the corresponding carboxylic
acid with a reagent of Formula X-R6", wherein X is a leaving group such
as halogen, in particular chloro or bromo; or alkyl- or arylsulfonate, such
%e ﬁ?@@’)ﬂ?é{i’ésor tosylate; in the presence of a base. 10 Hydrdi{SiSR5Pefa3438¢
CO2R group in Formula 10 iR2RR507R6 R3 N R41l '"CO2R 10is
carried out using routine procedures, for example by treatment with
bgteeieremsiti)oathastide or lithium hydroxide; or trifluoroacetic acid or
hydrochloric acid, to give a compound of Formula I. 15 A precursor of
Kormula 11f R5 R69., 0 11 wherein R6... represents -NR7R8 and R7
afd REAre Oéngﬁ‘?ed hereinabove for Formula I, is obtained by
condeRsing theyeogresponding 4-oxo-cyclohexanecarboxylic acid with a 20
pﬁ v or secdndb ry amine of Formula HNR7R8 by means of a standard
stth as

O-(Réaza Benzotriazol WO 2006/070325 PCTIIB2005/054380 38
1-y1)-N,N,N'®@=fetramethyluronium hexafluorophosphate and the like, in
the presence of a base; or

wherein R® represents alkoxy or aryl-alkoxy, and R represents alkyl, is obtained by
condensing the corresponding carboxylic acid with a reagent of Formula X-R®, wherein X
is a leaving group such as halogen, in particular chloro or bromo; or alkyl- or arylsulfonate,

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

Hydrolysis of the CO,R group in Formula 10
R‘I
R2 7
RG
ro IS
N

CO.R
10

is carried out using routine procedures, for example by treatment with aqueous sodium

R4

hydroxide or lithium hydroxide; or trifluoroacetic acid or hydrochloric acid, to give a

compound of Formula 1.

A precursor of Formula 11
0

wherein R®” represents -NR'R® and R” and R® are as defined hereinabove for Formula I, is
obiained 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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via the corresponding 4-oxo-cyclohexanecarbonyl halide, preferably
chloride or bromide, in the presence of a base. The acid halide is
obtained by reacting the corresponding acid with a 5 halogenating
reagent under conditions known to a skilled person, preferablél bl)é means
gx%ﬁ/yl idride, or phosphorous oxychloride, or T/TB2005/054380
brs(trrchIoromethyl)carbonate A precuror of above Formula 11, wherein
reEresents alkoxy or aryl-alk é)é?/ and R represents alkyl, is obtained

siRgteHaTRERAurGHETHRE C erephosbiei e thedikgantthepigsence of a
Eﬁdn@ﬂa X-R6... Whereln Xis a leaving group such as halogen in

arHﬂ%ur!g{rgsh o r%{g?%g %1? %‘ﬁ 8&?%';% g tgre erably chlin ﬁglat%rom]de in

GEyIate, redse
thxesoysiol emmﬁlmdsmibEmMﬁ 2ctDRbe@btretpobBidPacid with a

M@g@ﬁ%%f&ﬂgé%ﬁ%@?%ﬁﬁ%@ﬂ&%% i%}&ﬂég' 338 gﬁsgfggrgr %8! of

known me J. Ain. Chem. Soc. 1946 heny
ARlvhsiHersleryr ﬁg}morq iorgehlonigs, jox Bipficicklo Frenethphearbpoats is

prepared in three steps according to known methods starting from the

ondi ni ylation gh an alkylatr reagent of Formula
R OB T e S )PSO AL PERTEEN) BHg oo R
tqurﬂftmtylalhyﬂd ik abtaited bin cpgdovypinasidafinedrabding uaﬂistﬁyEB a@aGctitna reagent

xrmnmew%eﬁ%&q}aareang@ﬁge%%ﬁo%s a%ggrge%g UGRA5r chloro or

ethyl-diisopropyl WO 2006/070325 5/054 amine,
brangrPEabsdnekendsuiondtpyuabes pesxbunen tesrlats respeetivelidn ke pigsence
arsuitable solvent, such as acetone, acetonitrile, tetrahydrofuran, dioxane

or NN-dimethylfornamide.

4-Oxo-cyclohexanecarboxylic acid of Formula 12
O

OH
aQ

RS

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

H‘!
RZ H
Re N,NHg*CF
4
R LCOER
13

is prepared in three steps according to known methods starting from the corresponding
aniline:

(1) alkylation with an alkylating reagent of Formula L-CH,CO,R, wherein R represents an
alkyl group, preferably ethyl or zerr.-butyl, and I. 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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Suitable L is a leaving group such as halo, in particular bromo or chloro; or

mesyloxy or tosyloxy (preferably, the compound of Formula L-CH2CO2R

is ethyl bromo-acetate); 5 (ii) nitrosation by means of sodium nitrite, or

amylnitrite, in hydrochloric acid; (iii) and subsequent reduction with zinc

WedPH BéA%ic acid. Suitable are organic solvents, which ar® STERARAE380

the chosen reaction conditions. Preferf@d solvents are ethers, such as

diethyl ether, diisopropyl ether, 2-methoxy-2-methyl- 1.0 propane,

PRGBS crahonaR Roriram huidnide, dptrstiaRyeatniiexide arcbpdike. dyelsuitable

aﬂm,tlaaamsl @%ﬁg@!,a@é@ﬁﬁ%ﬂ&b ,ia%mwgﬂﬁhnputamel Wﬂ?ﬂﬁéﬁglfomamide.
rt-butanol; or hydrocarbons, as benzene, toluene, xylene, hexane,

T B AR B B e S B mesy ony o

opdlegaibefesatsycthasodiphtoboi Ethand, tHEH OO Rathding bromo-acetate);

(e aaRRiRm e Aos e NaaRhARE, b SHoEHIAL L RRRARAR ) 2ha

esters, such das 15 ethyl acetate; or amines, such as triethylamine,

bsRAvRAL AsEHsHBN N Ring metabinrertciagd. as well as dimethylsulfoxide,

N,N-dimethyl-formamide, N-methyl-pyrrolidone, N,N- dimethyl-acetamide,
examethyl-phqsphoric triamide, acetonitrile, acetone or nitromethane.

A R SoH o R PR e RSB o0

Buftaizid bobses aseclinrthaphosdishygl déeesititddrepglrtharn benothoxy-2-methyl-

' ' iC er [ ' | hydroxide, for

T L Al o

RpHrnob etbenob pipmerobitnrarapekdxgackiratiuiael be srtidiiaeobth as
RAHBER D ARSI RAARONAIRNE A ARl IRIRL CRIIRGAALRr $HED1ASN derived

}gg%:iumbcarbo ate, or alkali metal or earth alkali metal alkoxide, such as
RSB R e e st e dere BefRRIanEh efbane,
rmicidsrdnedxampichtoaitphie ra@ih)cacaimesaraihidsoticietdpenisseers, such as

[ =ami 0 lic amines,,such.as.1.4- ... .
e S O e e
wedhagsimetiisulfoxideand-dingthekigtmanideprigateyl-pyrrolidone, N,N-
dimReiViRIRSHHNE: X4 A MRBHEPNRb aingiad, WENEAMAEC s kAl BISiSmethane.

uch as sodium, or hydrides thereof, such as sodium hydride, 30 can be
iWWeE‘W%W%@W&E%&?@%&W GEBlPEantacid agents.

Suitable coupling reagents act as dehydrating reagents, for example

Wmides s _diisopropylcarbodiimide . : .
L R S
Proberey o325l omRDUs/e B3R cxompisyidirbo divdiite dyhiastiton bysltide,
SRk LA RRERRL M%A&?%Q%MWW ko e IRSAZHIA Ruch as
compounds, like 2-ethyl-5-pheny -isoxazolium-3-suifonate, as well as
sodium or potasstum 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 fert-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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2,4,6-tripropyl-1,3,5,2,4,6-trioxatriphosphorinane-2,4,6-trioxide (PPACA;
propanephosphonic acid cyclic anhydride), or alkyl chloroformates, such
as iso-butyl 5 chloroformate; or
benzotriazol-1-yloxy)-tris-(dimethylamino)-phosphonium-

m%?%aﬁﬁosphate (BOP), PCT/AB2005/054380
O-(benzotriazol-1-yl)-N,N,N',N'-tetramettyluronium- tetrafluoroborat
(TBTU), N',N',N',N'-tetramethyl-O-(7-azabenzotriazole-I-yl)-uronium-
ﬁ@y}gﬂmm b etactina @gid selties ¢abory! compounds, like carbonyldiimidazole,
biS(tricRiosame NSAIRANAEIR NEaiRhSRMRNEI RIS BINCARI Rhate, as well as

anesulfonyl chloride; if indicated in the presence of a 10 base such
R BH o A e BB 2 A BT REEA o ety
pligapepiydphmiceciayididanigrabiddinests ithedfoventiansatk ddasemiioad
' i xamples..which serve to illustrate the jnvention in more
ik Ao NSRRI Rt

hppfuoranbeiplals (ROBhEréhmyzotioet hodhdy. 260 20-ReansbylnwSenm
@M&m@T@mwﬁma%m@mgqr@w@%e&mg%qeﬂgﬁ%ﬁm

chloroform cone. concentrated 25 DIEA ethyl-diisopropyl-amine DMAP
HeRE R RRTeSRY ROy AR s ieeronbiskirehinre RIS eS
diphedhipbodftsidmidaia] ér aibiitieadfanyingdietidaceticdad S S bidence of a

| ianization - trometry Et ethyl EtOAc ethyl acetat
B D B e B PP R SRR

diisopropyl-amine.

Particular embodiments of the invention are described in the following Examples, which

serve to illustrate the invention in more detail without limiting its scope in any way.

Experimental part:

Abbreviations {as used herein):

AcGH acetic acid

BSA Bovine Serum Albumine

caled calculated

CH.Ch dichloromethane

CDCly deuterated chloroform

cone. concentrated

DIEA ethyl-diisopropyl-amine
DMAP 4-N,N-Dimethylaminopyridine
DMF N N-dimethylformamide
DMSO dimethylsulfoxide

EDTA ethylenediaminetetraacetic acid
ESI-MS electrospray ionization ~ mass spectrometry
Et ethyl

FtOAc ethyl acetate

FiOH ethanol
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FLIPR Fluorescent Imaging Plate Reader g gram(s) h hour(s) 5 HBSS
Hank's Balanced Salt Solution HEPES
4-(2-hydroxyethyl)-piperazine-I-ethanesulfonic acid H20 water HCI
hydrochloric acid HPLC High-Performance Liquid Chromatogra h;/ 10

B4 Uifiric acid k kilo K2C03 potassium carbonate KHEE’E&‘ 005/034380
potassium dihydrogenphosphate KOtBu potassium tert-butoxide 15 1
liter(s) LC liquid chromatography p micro m milli M molar 20 MeOH
Ffethanol min mindf&@P ol mole(s) MS Mass Spectroscopy MW
Fgkgcular weight 25mbnessalith einsdiorMell sodium hydride NaCl
sodium chloride NaHC § sodium hydrogencarbonate Na2CO3 sodium
&arbonate 30 NaN&ZE6dium nitrite’ NaOAc sodium acetate NaOH
Isodium hydroxide N&@804 sodium sulfate

HBSS Hank’s Balanced Salt Solution
HEPES 4-(2-hydroxyethyl)-piperazine-1-ethanesulfonic acid
H,O water

HCI hydrochloric acid

HPLC High-Performance Liquid Chromatography
HaS80, sulfuric acid

k kilo

K,CO5 potassium carbonate

KH,PO, potassium dihydrogenphosphate
KOiBu potassium rerr-butoxide

1 liter(s)

LC liquid chromatography

3 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

NaHCO4 sodium hydrogencarbonate
Na,COs sodium carbonate

NaNO; sodium nitrite

NaOAc sodium acetate

NaOH sodium hydroxide

Na; 50, sodium suifate
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WO 2006/070325 PCTIIB2005/054380 42 tR retention time rt room
temperature THE tetrahydrofuran TBME tert-butylmethylether 5 TFA
trifluoroacetic acid Chemistry General remarks: All solvents and reagents
@@ﬁgg@&? obtaine_d from cqmmercial sources unless otherﬂg EB%B%SI(]S%SG
Indicated. ﬁe starting materials are obtained from commercial sources or
synthesized using standard literature gfocedures. Temperatures are
indicated in degrees Celsius (C). Unless otherwise indicated, the

¥eactions take placESHSH T mperature (rt). In mixtures, relations of
parts of solvent or elwantentxaament mixtures in liquid form are 15 given

fggyolume relationg %)Qr %1%%% indicated otherwise. Preparative chiral

separations are performed on a HPLC instrument, equipped with a Dinoex
BB binary pump &ricbatPlesidaistherArray Detector Dionex PDA-100,
wgig a Daicel Chiggigglcl-aelunn (20 x 250 mm, 10 m) under isocratic
elution conditions (% B) employing EtOH (eluent A) and hexane (eluent
B), run time 30 min; flow rate 10 MI/min, 20 detection at 220 nm. The
Chenpsinds are dissolved in EtOH before loading. HPLC/MS analyses
(LC-1 to LC-4) are performed on a Waters 2795 Alliance HPLC
enerplwemarksuipped with a Waters 996 Photodiode Array Detector and a

MIGARARSEEIEN MY RIS S ENBS D BRARIIGAIShARIRELAN SRERY IANZARBMwise
detection at 200-400 nm, or on a 25 %%Irent 1100 system, equipped with a

B PESCBRARAFHRLS 20 BhiRRITRMSFBHER drideeapraynthesized using
doeiectlient.f biotigarsAQA mass spectrometer (LC-5). - LC- 1:

nalytical HPLC qn aters Xterrarm I&] 8,column (2.1.x 50mm, .5
P~ T 6 e W At Oh e il vt
rzectionittily @069 stfnenideapdriBirérath 5% to 95% B over 2 min; flow rate

12 £ R 1 b ad SR R IGHC AP M R MUBLRT SRR M Rofil Borm are

[
column (4.6 x 50mm, 5 pm). Linear gradient of water/0.06% formic acid
FINFRAYVRLERSTRIFEIDSSB0D 8RR SR HBRTH95t0 95% B over | min;

PRparaiecThialiparations 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 mym, 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 (L.C-5).

- LC-1: Analytical HPLC on a Waters Xterra™ MS Cjgcolumn (2.1 x 50mm, 5 pm). Linearr
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 C; 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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WO 2006/070325 PCTIIB2005/054380 43 - LC-3: Analytical HPLC on a
GromSil MS C18 column (2.1 x 50 mm, 5 pm, Waters). Linear gradient of
water/0.06% formic acid (A) and acetonitrile/0.06% formic acid (B) from

5% to 95% B over 6 min; flow rate 0.25 ml/min. - LC-4: Analytical TTPLC
SHP2PEBLRSB-AQ column (4.6 x 50 mm, 5 m): Linear gradf&riyTB265/054380
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. - LC-5: Analytical HPLC on a
Z bfax oBINEa Bithihot50 GransSthivS o limed@ dradiemimp$ pm, Waters).

WRHEH 34 R (HFHAQALEES, RGO ANG, RERIGRITIE (R TR IR LR B) from

over 1 min, flow rate 4.5 ml/min, detection at 210, 220, 230, 254 and 28
itk 12 85% B BrAn AN wANEI O UPDE BBrformed on a HPLC instrument,
equipped with a Dinoex P580 binary pump, a Dionex PDA-100

PhGtddibayhiceh{iPlalantarZamoha SBssQ OR:HEY0.6GHHtahBetontoy, g @adient
' j 25 der | ti [eJAIR
GRG0 SO AS S RB A oRl SHFD

@ieicht®y, faw miné Bhwim; flow rate 0.8 ml/min, detection at 210 run. 15 -
LC-7: Analytical chiral HPLC performed on a HPLC instrument, equipped

with-&: Rindgucd? S0 Dinasy7pinp SB-BIQREKRR 0300 FRLLGHIGHE KSHAY gradient

Detecto a Jasco OR-1590  Chiral Detector, using a Daicel g:hiraIPak .
BT e LSRR SR 0 e e S RBe Sl SR o) i
Eopydrig i), detécTidna(Elik A08,)28025éxade @ rent B), run time 40
min; flow rate 1.0 ml/min, detection at 220 nm. 20 - LC-8: Analytical chiral

L-RLE: RerofinedpRIaIFPE belfstiunenth BRUORRG- WA &Lingsed a8 Dinoex
g%%r\égumﬁ, a Phé%todlo ?RArr %etector Dionex PDA- 100, a Jasco
OB RIPEP-Getisin SR (IbTISIRATE ATy DefSsioerecka ansaiops 590

ChlitrhDeidcfox, A50gmMabahjrakul @ lsadtaiic(elotaseant|tions VedeBlocratic

loying, EtOH .+ 1%.TFA (elue eluent B), run ti 20
SRR e O PRI 5 T ey B
ArHOQEHomddwmie PP il iistdateetioned digbed. with a Dinoex P580
binary pump, a Photodiode Array Detector Dionex PDA- 100 and a Jasco

QR:159(athical deteiamt anskaraaladisielerPue igRubit el dulpipalPait A Dincex
n (4.6 x 250.mMm, 5 ) r isqcratic elution conditipns (80%.B
Ry Beles iR R e SR A i B e e s 460
ShirafBetacite, 0s81pv/BaivetiCtactiBak dA200unm (86 x 250 mm, 5 um) under isocratic
elution conditions (95%B) employing EtOH/0.1% TFA (eluent A) and hexane (cluent B),

run time 40 min; flow rate 1.0 ml/min, detection at 220 nm.

- LC-8: Analytical chiral HPL.C performed on a HPLC instrument, equipped with a Dinoex
P580 binary 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 e¢lution conditions (70% B) employing EtOH + 1% TFA (eluent A) and

hexane (eluent B), run time 20 min; flow rate 0.8 mi/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 [A column (4.6 x 250 mm,

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

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



WO 2006/070325 PCT/IB2005/054380 44 Optical rotation of chiral
compounds are measured on a Jasco P-1030 polarimeter in ethanolic
solution at 20C. 'H NMR spectra are recorded on a Varian Mercury 300VX

@EJ}M gpgctrometer. 5 Chemical shifts (d) are r_eported INDANS PEL (<120
million (ppm) relative to proton resonances resulting from incomplete

deuteration of the NMR solvent, e.g. fofdimetyisulfoxide 6(H) 2.49 ppm,

or chloroform RQ(1)). 7,24 ppm. Intermediate 1.1: 10 ) )

R e e s S R e
etbishoMettiotod a)22:8:4,9-Tetrahydro-1H-carbazole-3-carboxylic acid A
mixture of4-oxo-cyclohexanecarboxylic acid (4.05 g, 28.5 mmol) and
phenylhydrazine 15 hydrochloride (4.12 g, 28.5 mmol) in EtOH (200 nil) is
SlidFatnetipars raseidahens tuiapeisery 0aBSEledMidseereskite is
@MB&@@H&?P&#B&E@Bb?@@df#@ﬁ%@tiﬁ@li&{%%'%ﬂg%[ FotsrHREREhces
off and the clear filtrate is cooled to rt. The resulting precipitate is filtered
it demderomgleteskuissrtiengii@p bR ystitfae st Atralysuliaride AH)

A0 m 16:00HRBAAY IS, 1R4(bfm3) 2.21 min; ESI-MS (positive ion): m/z
216.30 [M+H]+ 20 (caled 215.09 for C13H13NO2).'H-NMR (CDC13): 2.01
(m, 111); 2.28 (m, 111); 2.83 (m, 411); 3.04 (dd, J=14.8 Hz, 4.7 Hz, 1H);
7.02 (m, 21); 7.19 (d, J=7.2 Hz, 1H); 7.38 (d, J=7.0 Hz, 114); 7.63 (s br,
Initey. medree dyklohexanecarboxylic acid 25 Following the method

slesruhed DR ssHos L al. (et FAem phIeR. £l A% Aileia

subtitle compound is obtained fromethyl 4-oxo-cyclohexanecarboxylate
as a white solid in 74% yield. 'H-NMR (CDCI3): 1.72 (m, 2H); 2.02 (m,
Methiod. A7 (m, 2H); 2.32 (m, 2H); 2.64 (m, 1H); 12.2 (s, 1H). 30 b)
-Eth rbonyl I-2,3,4,9-tetrahydro-1H-carbazole-3-carboxylic
ajcf ’%%yg%%%r%og}%%ﬂ’égpfgfﬁgﬁ%gﬁf/'ﬁ}%-IH-carbazole-3-carboxylic
Acndx(0r4 0fch-0x86 yalviut X anedaybDiyYHC (aid (76 Sogl 8 Iahb \)ad b mhedylhydrazine
Rl R 2 el LRI RCERATIGB AP IRR GV A WIRN 1353963584, the
the reaction mixture is kept stirring at rt for 1'h. WO 2006/070325
b aiaveremardand M residue is dissolved in boiling toluene. Precipitating

ammonium chloride is filtered off and the clear filtrate is cooled to rt. The resulting
precipitate is filtered and tried under high vacuum to give pure subtitle compound as a white
solid (5.16 g) in 84% yield. tr (LC-3) 2.21 min; ESI-MS (positive ion): m/z 216.30 [M+H]"
(caled 215.09 for CiaHy3NQ,). "H-NMR (CDCly): 2.01 (m, 1H); 2.28 (m, 1H); 2.83 (m, 4H);
3.04 (dd, /=14.8 Hz, 4.7 Hz, 1H); 7.02 (m, 2H); 7.19 (d, /=7.2 Hz, 1H); 7.38 (4, /7.0 Hz,
1H); 7.63 (s br, 1H).

4-Oxo-cyclohexanecarboxylic acid

Following the method described by D. Wustrow er al. (J. Med. Chem. 1998, 41, 760-771),
subtitle compound is obtained from ethyl 4-oxo-cyclobexanecarboxylate as a white solid in
74% yield. "TH-NMR (CDCl3): 1.72 (m, 2H); 2.02 (m, 2H); 2.17 (m, 2H); 2.32 (m, 2H); 2.64
(m, 1H); 12.2 (s, 111).

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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Then, ethyl bromoacetate (0.21 ml, 1.9 mmol) is added and stirring is
continued overnight. Saturated KH2PO4 solution is added and the

mixture is extracted with dichloromethane. The organic layers are
combined and washed with H20 and brine, dried over Na2S0O4, filtered
WAFH6HEH i ated. The residue is purified by flash chromato§FazHs054380

silica gel (hexane/ 5 EtOAc 3:1) to afford pure title compound as an
off-white solid (0.34 mg) in 61% yield. tR (LC-3) 2.05 min; ESI-MS
Thesigty]onymassessa (02 InpiNSmieelcl aiied anfbsticitg Iopatnued divRight.

SUS bR A A S el e
;2. ,J=14.3 Hz, 4.8 Hz, 1H); 4.05 (9, J=7.0 1°17, ; 4.88 (s,
S G141 TP B o W o (Ol . 91 o7 Sy lred
ah@BogebedtzBtdd FPhe k)idud igchutiBic-Byaikbh, chirbyndR Q8plsy ok Sitia Y eHeshe/
Xtyr | (N-phenvl-hvdrazino)-acetate hydrochloric acid salt
B e DS S T P g o

(hGRcd e HESOMA(esitivedan) B14t 3785 Y 1Ne] Tiraledi 3P bAitm is
@llemsei. eﬂm(@m@qi(?niwa%né BUraeiard i N resulingmy; 2.64

recipitate is filtered, washed with H20 and dried under high vacuum to
‘8%6 S0 (dd, /=14.3 Hz, 4.8 Hz, 1H); 4.05 (q, J=7.0 Hz, 2H); 4.88 (s, 2H); 6.90 (dd,

S-ethixzytarHenyiina oyl (@43 A D delsanydie; 1H arbau|e-8-rarhaxplic agi
S hite,sqli 8 i 93% vyield. 20 Intermediate 1.2:
‘@%h%ﬁ%ﬁo%%‘;}%%ﬁﬁgﬂ -fluoro-2,3,4,9-tetrahydro-IH-carbazole-3-carbox

ylic acid Intermediate 1.2 is prepared analogous to the procedures

®ieskdhed for Intermediate 1.1, using (4-fluoro-phenyl)-hydrazine in place

of phenylhydrazine (Method A), or ethyl [N-(4- o

RGBTSR B GHPh ArS ReEE BohgarsEn B deostiericAeia 9lace oo dihgimo)
did-phagioytBohyciestindp-atrtaiel iydmgorenaaid s alkdietbod B0 mi) is stirred
Racem| .. .
G o espeioninallon o 1 gagia aREh Rtp SO s or
heylitee weidtise eswipdtdtiitoidtedivaibad alishilu@ indsirvddiader bighlvaadim to
ghve BukESRAINRLLBYy 1Rl INg Gy AL CyS AU ORIEERR SIS Y RERRFS »

of a chjral base forming the respective diastereomeric salts. 30
hilssldictda® i 935 8thoxycarb onylmethyl-6-fluor 0-2,3,4,9-tetr
ahydro-IH-carbazole-3-carboxylic acid WO 2006/070325
thierao427/954380
9-Ethoxycarbonylmethyl-6-fluor 0-2,3,4,9-tetrahydro-1H-carbazole-3-carboxylic acid
Intermediate 1.2 is prepared analogous to the procedures described for Intermediate 1.1,
using (4-fluoro-phenyl}-hydrazine in place of phenylhydrazine (Method A), or ethyl [N-(4-
fluoro-phenyl)-hydrazino}-acetate hydrochloric acid salt in place of ethyl (NV-phenyl-
hydrazino)-acetate 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-fluoro-2,3.4,9-tetrahydro-1H-carbazole-3-carboxylic

acid
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46 Racemic
9-ethoxycarbonylmethyl-6-fluoro-2,3,4,9-tetrahydro-1H-carbazole-3-carbo
xylic acid (15.0 g, 47.0 mmol) in EtOAc (250 m)) is heated to reflux and

treated with S(-)-a- methylbenzylamine (2.99 ml, 23.5 mmol). The clear
YRGB8 0led to rt and the crystals formed are collected By FEAHEH80

Recrystallization is repeated four timest#rom EtOAc (2x 5 250 ml, 200 ml
and 175 ml). The final crystal fraction is dissolved in EtOAc, extracted with

Racereie dsthovasprdawlimeiakdrTpe-grddideapbydeodiégahmelapsthgxylic
and theosglvebtnRYAP Sl Beshiosin)iuay HHR A0MB LM 38 PUREIEEwith S(-)-a-

crystalline solid with an enantiomeric excess (ee) >96%. tR (LC-7) 23.65
Pithvipenayieminel2.99 h343 oY ik rsALIPMEeHib sl deatandshe crystals
{enReEthocoyieated BNfilmeiby Gedlysenieraiondr-dptanb Your nleHroal BrOAc (2x
le-3-carboxylic,, aci e title compaund. is prepared ogous to the =
ﬁc]%‘l)sr%’l |§F§nagéofc7e§ di ge‘ eeslélﬁ%ec 54 fg(t)gr1 %rjlatcgir?ﬁie% %%805’ 5@3@%0 extracied with
R{-#1E areltwpthed 2yitirmister. Witk @ead6 by aRs(ta:d p o B3,/ antiShe solvent

é@ﬁg%?é&i%%éﬁsér title compound as a beil%e crystalline solid with an enantiomeric excess
9-Ethoxycarbon Imetggl- 3-chloro-2,3,4,9-tetrahydro-1H-carbazole-3-carbo
L2

fegic & ¢ edih @D prefsared aRARIGO UG SGHe gheeeldures
described for Intermediate 1.1, using (2-chloro-phenyl)-hydrazine in place
of phenylhydrazine (Method A), or ethyl 20

I[Ng(if‘f“ [8Fo-priényl)-hydrazino]-acetate hydrochloric acid salt in place of

eyEfNephenylethydraniyio)-Acetatd ydrechiond acidisalt (hvietbadcByb etylic
ith Method C (described below). Method C a)
8-Chloro-2,3,4,9-tetrahydro-IH-carbazole-3-carboxylic acid 25 A mixture of

Hhp sidecsrmneard it prnsesd Healngens3olteg orysmiiratnanecadure described for
UAsRRRRIY Y HGAOR Y GRIRTRE A 2 10902 Q1A SPHS i,

acid (740 ml) is stirred at reflux for 3 h. The solvent is evaporated'an
water is added to the residue. The resulting precipitate is filtered off and
aechdares nigth vacuum to give the subtitle compound as a brownish

id (4.5 g) in 83%. vield. IR (LC-5) 0.88 min; ES]-MS (positive 30 jon);. |
T i ST DA T o LN ety PR T bom e acid
DS Ciad6 ). 1 ¢A8 brprdpalatal ognyslid ¥he Bdcinokile S8Rt fadini@hixliate

. n % g 1 . :7 . . .
LT ST LR Bt
[N-(2-chloro-phenyl)-hydrazino]-acetate hydrochloric acid salt in place of ethyl (N-phenyl-

hydrazino)-acetate hydrochloric acid salt (Method B), or with Method C (described below).

Method C

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 dred under high vacuum to give the subtitle
compound as a brownish solid (4.5 g) in 83% yield. tz (1.C-5) 0.88 min; ESI-MS (positive
jon): m/z 250.14 [M+H]" (calcd 249.70 for Ci3H2NO,Cl). 'H-NMR (DMSO-dq): 1.75 (m,
tH); 2.14 (m, 1H); 2.62 (m, SH); 6.90 (t, /=7.9 Hz, 1H); 7.02 (d, /=7.3 Hz, 1H); 7.30 (d,
J=1.6 Hz, 1H); 7.92 (br s, 1H); 10.9 (br s, 1H).
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47 b) 8-Chloro-2,3,4,9-tetrahydro-IH-carbazole-3-carboxylic acid benzyl
ester A stirred mixture of crude
8-chloro-2,3,4,9-tetrahydro-IH-carbazole-3-carboxylic acid (4.45 g, 17.8

sium carbonate (2.90g, 8.92 mmol) in ethanol
%ggzgp@g%%e %%8@%%4389

is refiuxed until a clear solution is obtained (1
the solvents are 5 evaporated and the #ffied residue is dissolved in dry

5{1!\% his s éon IS treated with benzylbromide (2.27 ml, 18.7 mmol)
R4S O - FRETE A PRIGSTALTEHAHER off and
thesfiltraitensxooncefitrated. Hhhlomﬂ&ﬁ,&tpttﬂﬁﬁﬁdﬂfﬂ&ﬁi‘bamle -3-catboxylic acid
a li L to d r pure
s B TR P R A (aRae s S R R Kso mi) anc
FHaMZ mdsitivelierd w1l 3uciero spufivn-i9) oleited (3918 fdihen the solvents are
&266BNAGHY. IHDIME IS QrdBiveh 99 (H@» iF 24BNl & BRated with
3(s H)691(tJ76Hz 111); /.04 (d, J=7.6 Hz, 114). 7.32

é él_?l_%?nﬁ%eoﬁeo% ,111_ ’Z:jnmo and stirred’ at 45 C for 15 min. e resulting
ﬁ*@iplm&-%éihﬂxﬂoaﬁﬂmnyhﬁmﬂm’a@ Eséb&iheﬂmhydrd‘-ﬁbl ﬁafa&zﬁl@ﬁrﬁadb@ flash

id 1 b [ t 19 2 d
b G SRR RIBRLIA [ adhn? (RN Sitpound s
B&&ﬁmsb@M@ztgirmw@:ipldcéx&h%@oamx@ﬁ&mdpmwmtm 340.19
;(&%g @aﬁmaalézw@mwmé%nl)iﬁmaﬁymmwr@9@%qu@;?tf?g (m,

recipitate Is filtered off and rinsed thoroughly w
DG R8 (ot e bR datid S s it b S oy FRadi (o,

ehromatggrapiy)on silica gel (heptane/ EtOAc 4:1) to afford pure title

compound as a yellow solid (2.54 mg) in 93% vyield. tR (LC- 5) 1.14 min;

ESI-MS (positive ion): m/z 426.16 [M+H]+ (calcd 425.91 for

QA DR OByt EbmiReDPICIRY tosaly o7l O-ehrbatdle-3 -0 faxylid peid

ge mgte}H) 2.69 (m, 2H); 2.89 (m, 2H); 3.07 (dd, J=14.4, 4.4 Hz, 111);
=73 Hz, 2H); 5.07 (d, J=18.2 Hz, 1H); 25 5.18 (s, 2H); 5.19 (d,

9681%%?%%&{5&%& (19Fmmaol) 2nd v} rgragacetaie @ gl 02 mmale

40de6td)a glirred solution of 8-chloro-2,3,4,9-tetrahydro-1 H-carbazole-3-carboxylic acid

SRy e U S ShlolAe 3 5 AR A oo -

@r@bfﬂx@mm@mﬁhm@ﬁm Bnsed fstrogliyostith certsmzolhaiBRte is
SakaylicianifRenzi RSIESIZR Doy M B ARGLEAYS BRISEIN T Ofeptane/

actlvated charcoal (480 mg) in ethanol (200 ml) is st rred undera

el nafiegmers fle cAmprng seapeliev i@ St msdin & Kedelttr (LC-
BthanchifEsTilstgiscopcentaledle tryNRSs|iqERivErs Pitesmediatb.l).

R (D EE)M%sTEMS RS 0k F5t 309 M!S (S oy, 2.89
(m, 2H); 3.07 (dd, J=14.4, 4.4 Hz, 1H); 4.22 (q, J=7.3 Hz, 2H); 5.07 (d, /=18.2 Hz, TH);
5.18 (s, 2H); 5.19 (d, /=18.5 Hz, 1H); 6.97 (t, /7.9 Hz, 1H); 7.08 (dd, /=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-1 H-carbazole-3-
carboxylic acid benzyl ester (2.5 g, 5.9 mmol) and 10% palladium on activated charcoal
(480 mg) in ethanol (200 mi) 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. tr (LC-5) 0.96 min; ESI-MS (positive ion): m/z 336.23 [M+H]" (calcd
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WO 2006/070325 PCT/1B2005/054380 48 335.79 for C17H18NOACI).
'H-NMR (DMSO-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 (g, J=7.0 Hz, 2H); 5.17 (s, 214); 6.96 (t,
J=7.6 Hz, 1H); 7.04 (d, J=7.3 Hz, 1H); 7.38 (d, J=7.6 Hz, 1H); 12.3 (br s,

\HB 2%“%‘{%dlate 21 PCTAB2005/054380
9-Ethoxycarbonylmethyl-3-methyl-2,3,4{®-tetrahydro-IH-carbazole-3-carbo
xylic acid Intermedlate 2.1 is prepared analogous to the procedures

ST Be Lo INEHAD FRNMR (Hd): 1.18 (1, /=7.0 Hz, 3H); 1.85 (m, 1H); 2.19

aRathyl A6exsr %OQ@&G{H@Q@WQXM@M'G RAGRN); 5.17 (s, 2H); 6.96 (t, /=7.6 Hz,
f4- cloh rbo acid. 1

B T T 2 DA v Brted methods

(e.g. M. Rubln H. Wishinsky, J. Amer. Chem. Soc. 1946, 68, 338-340; N.

B Iﬁ rb(f Sotheeswaran, K. J. Toyne, J. Org. Chem.
5671 %g%% 23; H. A. Bruson, T. W. Riener, J. Amer. Chem. Soc. 1942,

%Et@@%azsgwlm@mieﬁ@@ﬁmlél 14.2ontpduddasibeigdapabeydsalidhoxylic acid

Iﬁewaa@@%%ﬁ‘eﬂa?&i ('§1 s fo (it GFboliled A3 e b} NI RACHIAS |
2.2: 9-Ethoxycar b ethyl-6-flu or 0-3-methyl-2,3,4,9-tetr ahydr

508 A B LT BRREIAS TR NG P nccarboss i

axihlogous to the procedures described for Intermediate 1.2, using
1-methyl-4-oxo-cyclohexanecarboxylic acid in place of and 4-oxo-

cyclohexanecarboxylic acid. 25 Intermediate 3.1:
b@ﬁ%@ﬁb@ﬁﬂﬂﬂ?@mm@ &iflo-tetrahydro-IH-carbazole-3-carboxy

A lotermeriaiod tis. WERGHSH, RNAAGANSL0 e I0GeIN S, 1946, 68,

escrlbed for Intermediate 1.1, usmg
P TA R OCRIEIB R S SOOI Kcidh FoBRGed Ghrs. Chem. 1970, 35, 917-923;
H-axBapeh) e sreeats ok \Wiee AQited0Soc. 1942, 64, 2850-2858) provided subtitle

1 Eth clohexanecarboxylic acid Applying reported methods (e.g.
Xﬂmaﬁ Wv \ﬁlngkye,}%eAmer Chem. Soc. 1946, 68, 338-340: N. B.

ﬁrﬁméﬁughs;dtﬁéémri R (30, 76)08,43. (@5 §FThem.
1970,35,917-923;

Inter mediate 2.2;
9-Ethoxycarbonylmethyl-6-fluoro-3-methyl-2,3,4,9-tetrahydro-1H-carbazole-3-
carboxylic acid

Intermediate 2.2 is prepared analogous to the procedures described for Intermediate 1.2,
using 1-methyl-4-oxe-cyclohexanecarboxylic acid in place of and 4-oxo-

cyclohexanecarboxylic acid.

Intermediate 3.1:
9-Ethoxycarbonylmethyl-3-ethyl-2,3.4,9-tetrahydro-1H-carbazole-3-carboxylic acid
Intermediate 3.1 is prepared analogous to the procedures described for Intermediate 1.1,
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;
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WO 2006/070325 PCTIIB2005/054380 49 H. A. Bruson, T. W. Riener, J.
Amer. Chem. Soc. 1942,64,2850-2858) provided subtitle compound as
viscous oil. 'H-NMR (CDC13): 0.95 (t, J=7.2 117, 311); 1.70 (m, 411); 2.43

: ntermediate 3.2: 9-Eth oxycarbonylmethyl-3-ethyl-6-fluor
%zg&f%n{%’t%r ahydr o-1H-carbazole-3- carboxylic acid Interrrll)\ga?é AT o

prepared analogous to the procedures #escribed for Intermediate 1.2,
usin%Bl-ethyI-4-oxo;cycIohexanecarbox lic acid in place o

f
18k B IBhExEn S Bo kylEreL0-AeTB. Hitefriftaiited > 2858) provided subtitle

Selsthoxdcaristydsethyl-3-propyl-2,3,4,9-tetrahydro-1H-carbazole-3-carbo

AR ARSTESE AL ISP BTAIoA5Y5 B e BrRcecres

4-oxo-I-propyl-cyclohexanecarboxylic acid in place of
frXxarsyslihexanecarboxylic acid. 4-Oxo-1-propyl-cyclohexanecarboxylic
acid Applying reported methodségg. M. Rubin, H. Wishinsky, J. Amer.

CHEMR EBEP YU 55/ -3 Rk SN B3 GRABiHI 50 SEmarkaralaf, K.
chrboymky dcidrg. Chem. 1970,35,917-923; H. A. Bruson, T. W. Riener, J.

er. Chem.,Soc. 1942.64,2850-2858) provided subtitle, compound.as
e K e B D PR i P R PR
sing-pha-Atmepdahexanematbomdigiacaidndhlace of 4-oxo-cyelohexanecarboxylic
Sefathoxycarbonylmethyl-6-fluor o-3-pr
opyl-2,3,4,9-tetrahydro-1H-carbazole-3- carboxylic acid Intermediate 4.2 is

prepared analogous to the procedures described for Intermediate 1.2,
Lisiignddaxe-l tpropyl-cyclobexanecarboxylic acid in place of

4-0x0-cyclghexane ar{_; xylic ;% Intermediate 5.1 3-cya L
G 0 A R crsowicac
remesiaeobl05a89ar@Gnalogous to the procedures described for Intermediate 1.1,
using 4-oxo-1-propyl-cyclohexanecarboxylic acid in place of 4-oxo-cyclohexanecarboxylic

acid.

4-Oxo-1-propyl-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;
H. A. Bruson, T. W. Riener, J. Amer. Chem. Soc. 1942, 64, 2850-2858) provided subtitle
compound as viscous oil.

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

Intermediate 4.2

9-Ethoxycarbonylmethyl-6-fluor o-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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A mixture of 4-cyano-cyclohexanone (0.48 g, 3.9 mmol) and
phenylhydrazine hydrochloride (0.42 g, 3.9 mmol) in glacial acetic acid (5
ml) is stirred at reflux for 1 h. The solvent is evaporated and the residue
chromatographed on silica gel (heptane / EtOAc 2:1) to deliver the title
CORBTE 735 a brownish solid (158 mg) in 50% yield. tR (LC-5) P{H34380
min; ESL-MS (positive ion): m/z 197.105fM+H]+(calcd 196.25 for
C13H12N2)'H-NMR (CDCI3): 2.25 (8 , 2H); 2.96 (m, 5H); 7.14 (m, 2H);

A orire ofdcppnorausiobereoge 62481238 mppplyand ghpnyhydyazine

%ﬁt@ﬂﬁ)ﬁ&@@@@mﬁxﬂ&)&pﬂé@w seprried atPHste Qi drdBuPm: Ifh. The
5sh ns em Spc. 1946, 68 340:.N. B

Ot eeﬁe}sswar Graffﬁjm %o Ve, uf)&‘m&’ﬁ Or%laﬁ% °§§lgiaig§§§ @“{}%TSA” 1)
BrdsberhWﬁanmQ@d/&m’ebr@hmh s@ot(15848:6 i ZB50v2888) Pravied |

Shitifiey WBMH%%& lightlyoye Pt et o6, 28 for CoabiaNa). TH-NMR
éﬁ é)hen yl- %%/drazmo acetate hydrochlorlc acid salt a)

AR B SR RBGEnTHEY 6 KBkt A5Qhar. PRar DB (@, /=71

1D9%19:37. 828,84 1)ap stirred solution of aniline (15.3 g, 0.16 mol) and
DIEA (56 ml, 0.33 mol) in acetonitrile (120 ml) is heated to 20 60 C and

ethyl bromoacetate (18.2 ml, 0.16 mmol) is added dropwise within 2 h.
W@yﬁeamjulmhnmis kept stirring at this temperature for another 3 h and

%&%@&%’e{ﬂoﬂ%‘g@%ﬁ WVBIG! 8 dAdads i%“}e ﬁg}dﬁﬁeép%o 204848, 63,

f|| ered thoroughly rinsed with 1-120. Crystallization from toluene

é?@v%d@d%&e@@ﬁ%@oﬁmbtﬁwe%&gé Epysls @B dym 1§79 3eld 7-923;

1R A Bdkeh3B WinRiesl; M3 AROSTNSAm:. 1947180, %MMZ%:F{G%@& subtitle
179.22 fgr 25 CIOH13NO2). 'fl-NMR (CDC13): 1.29 (t, J=7.0 Hz, 314);

98P eand 4 §lighs yeflow oy 6 61 (d, J=8.2 Hz, 2H); 6.75 (t, J=7.1 Hz,
111) 7.21 (m, 2H). b) Ethyl N-nitroso-phenylamino-acetate A solution of

t,on (g%ér%ﬁ T '3)'%'%% 410 %r%jgi% ggl n ice-cold stirred 30

eny amino-acet te ( |n conc. HCI (20 ml)
and H20 (27 ml) within 2 h. The reaction mixture is kept stirring for I h

gpgtggegheﬁtqgﬁ@g Edé%‘a@e with CH2C12. The combined organic layers are
wash Wlt H20 and bri ne dried over WO 2006/070325

SR T ket TR SRR RSETp SPAteian of
am'thtbl elcmgeowmme endripidilmn G thu i fammedascorangiediis nded heated to
BOWCYLAUAARHRIHICAIRN R Ak 6 & B3I 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 FH,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]" (caled 179.22 for
C1oH13NOy). "H-NMR (CDCly): 1.29 (t, /=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>0 (27 ml) is added to an ice-cold stirred
solution of ethyl phenylamino-acetate (25 g, 0.14 mol) in conc. HCI (20 mi) and H,0
(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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%%’%ﬁﬁ% 1 h. The reaction mixture is kept stirring at rt fér

c) Ethyl (N-phenyl-hydrazino)-acetate hydrochloric acid salt 5 According to
Arcari et al. (Farmaco 1992, 47, 405-425), crude ethyl N-nitroso-
pbenylamino-acetate (0.14 moll is dissolved in glacial AcOH (50 m]) and

added to an ice- cold stirred suspension of zinc (32 g, 0.49 mopggg@%@%mo

the resulting precipitate is filtered and thioroughly washed with McOH.
The filtrate is acidified to pH 1 by the addition of conc. HCl and 10 washed
MWaRSewtlsemd veharalyest i prorpipighand dincrde sfuilspemmumiiys

aeineXUactasWi CHRCHAndinasariinasiareanic (aress voe gied over

Na2S04 and evaporated to give desired hydrazine as an oil. The

compound is converted in its hydrochloride salt by treatment of the free
tdiiad (e phedidthyliethes)vwitbrauCiy(RdEhoEL20)talgive title compound (20
' %.yigld. t )1 46 (LG-3 2 in. -MS. tive
%’ﬁ?f%%ér%f%@g%ﬁﬁfmﬁg R et
phmdonieyacetns (0. i molHy displyed sogipeial A¢Q¥T 64 miyansbaddedito an ice-

) st Ssgdidion 90ARR (31 %) 0740 mON iR 1S GER(Witkia); A0r8dRfastion
114). Preparation of amilggr%}%f ormula HNR7RS8: 20 The following

%}ﬁﬂ{l&gﬂd]fg% FEpIEatat Hhe Tespltiug neeciRiials fsdilisred and thoroughly
WePhé nikiokle0sthYlanfineta)sMciBiéiter o GEBT i the Eddidiefaeier kA and

e B B Aa R 1 B0 e R B W00
extraggadsgih eHCle (recoskingd reganirlerge yerdried 9gerda PPy amipvaporated

10 Bilel db sBrobiatialyeie e sz ofRa €eRIAGuA M cMOEIRaR M RRBride Lalt by
Wrigley, J. Med. Chem. 1963,6,255-261. 30

BRIt St st B et Byl SR B ddg) 6RI 3 1O to give title
REPABANDB/DEATE, Fidld)dvedtwiarawn HB(LIG-Iyiermin; ESONisaitive ion):
A .C ~MeL y 1 b M. Ki d
sl g R T TR, SRR IS 0 s
HDRDHE8i(by sPLEArgs! D{avEd . Ohe 19663 &, 7H)80.08 (m, 1H); 7.07 (m, 2H); 7.33

%}Qfﬁiijg_cgggp'Q’en?[b.el[lAloxazepine B. J. Margolis, J. J. Swidorski, B.
. Rogers, J. Org. Chem. 2003, 68, 644-647.

Preparation of amines of formula HNR'R®:
The following amines are prepared according to the references listed below.

N-Phenyl-phenethylamine

a) M. Beller, C. Breind], T. H. Riermeier, M. Eichberger, H. Trauthwein, Angew. Chme. Ini.
Ed. 1998, 37, 3389-3391; 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. Guinton, T. I. Wrigley, J. Med. Chem. 1963, 6, 255-261.

6,11-Dihvdro-3H-dibenzo[b.elazepine
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Diphenethylamine W. S. Bryant, I. A. Guzei, A. L. Rheingold, J. S. Merola,
H. W. Gibson, J. Org. Chem. 10 1998, 63, 7634-7639.
I2-(4-Fluoro-phenyl)-ethvl]-phenyl-amine J. D. Albright, V. G. DeVries, E.
E. Largis, T. G. Miner, M. F. Reich, S. A. Schaffer, R. G. Shecpherd J.
Y’J%é%?gc?? % Med. Chem. 1.983, 26, 1378-1393. 15 T/B2005/054380
[2-(4- chloro phenyl) ethyl]-phenyl-amin@, phenyl-(3-phenyl-propyl)-amine,

IOhen I- en 3-yl-eth %amine and
,ﬁ M) M\@ﬁplé Rbnpachtepake Naghiesis GrEaamE. M. McLaren,

@@C@IBIU@ 2@ ExamRignd-@Wed. Chem. 2001, 44, 372-389; b) L. H. Wemer, S. Ricca,

arb ydrg yI) -acetic acid a)

%ﬁ 11G° g ARIca %\éﬁ% y%ﬁé%ﬁé@?r g%’ol 9-yl)-acetate A
solution of Intermedlate 1.1 (30 mg, 01mmol), N,N,N',N'-tetramethyl-O-(7
(D] gﬂehexafluorophosphate (38 mg, 0.1,
mmol)'in TIC/ DMF 4:1 (1 nil) is stirred at it for
#lsid Bith Ripeiszyl&ine’ o0 /30 B afdif TAfter
further stirring overnight at it, the reaction mixture is diluted with H20 (3

), and e>l<tra,cted three times with diethyl ether. The combined organic
%@*M@%rmed and the obtained crude subtitle compound is used
Yor fudhrenB0lsynthiagis, witHauk intingicldti on SR Gle3 8. 08 ihsdAS/. Org. Chem.

ittye 481.29 [M+H]~ (caled 480.62 for C31132N203). b)

%)9(5(}83'S Dyib'é%g‘z/fcgéﬁ)amoyl 1,2,3,4-tetrahydro-carbazol-9-yl)-acetic acid WO
2006/070325 PCT/182005/054380 53 A stirred solution of crude ethyl

A$:6iRep 4r@tahydro-carbazol-9- yl)-acetate (0.1
mmol§ in THE (1 mI) IS treated with 0.2 N agueous NaOH (0.5 ml, 0.1

Tt SN e Ve sV Er rrgisnd: r@aMfaﬁﬁh&tﬁr&%aafuéa%ﬁee R.G.
&mpmlﬂ;nyummmszmaecammmd 983 561 By eddition of 1M HC1 and

e LS e R R o grom -

th@ﬁh@leifbﬂt%@r%@%I@ﬂtl@é’o@fﬁ@@ﬁhe&y&p&%ﬁ@mm PRpgred- 2pplying
RelGRiBr M ROSItive ion) mlz 453.26 [M+H]+ (calcd 452.55 for
C29H28N203). 111-NMR (DMSO-d6): 1.96 (m, 211); 2.68 (m, 411); 2.95

(m, 111); 4.05 (m, 211); 4.66 (m, 211); 4.81 (s, 211); 6.98 (m, 211); 7.26

(m, 1211); 12.8 (s, 111).

Example A-01
(£)-(3-Dibenzylcarbamoyl-1,2,3,4-tetr ahydro-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, O.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 mi) 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. g (LC-3) 3.03 min; MS (positive ion) m/z 481.29 [M+H]"
{calcd 480.62 for C3;1132N203).

b) ()-(3-Dibenzylcarbamoyl-1,2,3 4-tetrahydro-carbazol-9-yl)-acetic acid
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10 Example A-02
{3-[(4-Chloro-phenyl)-methyl-carbamoyl]-1,2,3,4-tetrahydro-carbazol-9-yi}-
acetic acid a) Ethyl
943-&46%@?0-phenyl)-methyl-carbamoyl]-l,2,3,4-tetrahydro-carbazol-9-3)él
Y8 REBE and its enantiomers At -10 C, bis(trichlorometfﬁﬁ%%(??{g?é 0
(66 mg, 0.22 mmol) and collidine (0.295hl, 2.2 mmol) are added to a
stirred solution of Intermediate 1.1 (0.20 g, 0.66 mmol) in dry THE (3 ml).

Hridved sl s s rddiberridcashapendndrk ¥ortetiahmdsemaanbaze!-9-
yipateckta\i melipra- NP ethylpiilie-494 wig, €208 mteels RIGHSIN, i

30 min the,reaction, is 20 complete, the mixture poured onto 1M HCJ (50
e e B PR R O T e
ey b, dridifioder NA2SPadiidbevdpbdidiel soddrynessiteitleGathe The
SSHAG S BlgcomRR %@ﬂe&?ﬁ%%ﬁ}f%&’éﬁ'&@%&E&Lﬁeﬁ?ﬁ@’rgﬁﬁﬁé solid is

solid. This _material is used for further synthesis without purification. t
Teeststiized from dipthyhedrn/e sisH) i ampoB dvs-negleyeliey solidot (5C-2)
L2425 NAQpssiiviRetg nioatime M e R 232 BNie DEBAID,).

I i . in.and in (LC-6,.559% , t are pol

SRRV sGadst b o i e 8 i SIS oA 6 o
HOckBib & RIS (theXlfs S polam, didntibhiefsdidflaying a rotation in an
anticlockwise direction, respectively, resulting a positive (+) and a

negative (-) signal of the polarimetric plot, as co-monitored with an
iestaket-Pdlarimeter. 30 Resolution into the enantiomers is carried out
AT eRRRENeSIIRLIRL Ca i - (Chyaleal ORa 2004229900y 11Q ¢ acid
under isocratic elution conditions (EtOH/ hexane 45:55), runtime 30 min;
flow rate 10 ml/min, detection at 220 nm. The (+) enantiomer of WO

PIOBY0 (936 [ B EIdB 20051064380 1-bdr tetingly1]-1,2,3,4-tetrahydro-carbazol-9-y1} -
i@d{éﬁﬁlﬁg(&ﬁg@@i@ethyl-carbamoyl]—l,2,3,4-tetrahydro-carbazol-9-y|}-
acetate is eluting after 15.0 min, the (-) enantiomer after 18.5 min. Both

Bhalflofre B idchiorametivhcarbongedoadge (it winel Gl (Sellidipy 0P ml,

1)2{8{dnosadelien W)t ¥brahpeT Qi nddh - telrabydre; apsbagRlod ¥n dry
I}-acetic_acid The title compound is obtained using conditions for the
, I&)@I %}{3% Fﬁ%%wsag{»gyfm{s SUIICC? at tehls temperature for 1 min and then treated

whitofesploemyDamttyiyhitar Ry | P.6R 1Bdote trafiyrdridrdar e 80 Sxid jdacatadtion is
&)ﬁ’lﬂ?el@gﬁ{‘ésxﬁ?mxe poured onto 1M HCI (50 ml) and extracted three times with diethyl

ether. The combined organic layers are dried over Na,SO4 and evaporated to dryness to

leave the crude subtitle cornpound (0.20 g) in 71% yield as a pale yellow glassy solid. This
material is used for further synthesis without purification. tg (L.C-1) 1.24 min; MS (positive
ion) m/z 446.96 [M+Na]" (caled 424.92 for CasHasN,O5Cl). Retention times of the two
enantiomers are respectively 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 pm) 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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Example 1: tR (LC-1) 1.09 min; ESI-MS (positive ion): m/z 396.92 [M]+
(called 396.12 for 10 C22H21N203C1). 113-NMR (CDC13): 2.05 (m,
211); 2.42 (m, 111); 2.70 (m, 3H); 2.92 (m, 1H); 3.28 (s, 311); 4.65 (s,
2H); 7.11 (m, 511); 7.37 (m, 3H). Retention times of the two enantiomers

8 7EHEkely 12.4 min and 15.5 min (LC-6, 75% B), the n{GrETBHI&Y 054380

enantiomer displaying a rotation of the plane of the polarized lightin a
clockwise direction, the less polar enantiomer displaying a rotation in an

gttt rdékisdianertion reapbrticabaney s dd ambsiioectbpagicfayl } -acetate is
BREaNE ) SIgnahofithe PAlAIBRLIG ALY £6 SO MRIAeRSSL M e obtained in
interfaced polarimeter. o
BB%S?%TM’ %%?mé&ﬁ-mypscarbamoyl]-l,2,3,4-tetrahydro-carbazo|
-9-yl}-acetic acid 20 The title compound is obtained using conditions for

e hydrolysi thyl,(+)-{3-[(4+ .
o R B e copbamoylloL 2t s dro el oy acti
acithalogous to Example 1: tR (LC-1) 1.09 min; ESI-MS (positive ion): m/z
%lﬁ@ttﬁ?e ngﬁ%@%&:@%@hgﬂ&xﬁms RASHY By IR OH IR BORRIMELI¢3. [ (4-
plot; ee >99%.
e rewhcetigRs Bty hemy Lartiraimdiorabmtetdnfirectirnasalogous to
Yhaagetia: acid.The 1o edmEIINd S phtianeidbnsing cooditiong fosdlae 396.12 for

olysi el {3~ ., . . : .

e oM T 25 21 22 s L PP A 1
& dndtoghlis OELaNAHIE 7.1R (be-I)1 . 0SB im EXDM Begoutsiny i) ofiikhe two

SRR rEReblfecBivdiy V2 B0 30 2 M5 NEGRAYR-YIRBLOTENC e more polar
polarimetric plot; ee >99%. Table 1. Examgles A-03 to A-61 are prepared

ARG OBHI RIS ARIGERIS b S P RSB PO Lt e Slepkcwsise direction,
theORsd/V61:2 QRBHACARR FRMT 7B A0ORGARSM SHIENCRORNGREMNARGectively,

Formula LC-MS R ESI ethad) m/ -13-(3,4-Dihydro-1 }
St e IR S 5eedEE ROERS SR bt Side, aayeg-monitored
®8Y apinggfit@ flolBhetsarbazol-9-yil-acetic acid

b1} (+)-{3-[(4-Chloro-phenyl)-methyl-carbamoyl]-1,2,3,4-tetrahydro-carbazol-9-yl} -acetic
acid

The fitle compound is obtained using conditions for the hydrolysis of ethyl (+)-{3-[(4-
chloro-phenyl)-methyl-carbamoyl]-1,2,3,4-tetrahydro-carbazol-9-yl} -acetate analogous to
Example 1: tz (LC-1) 1.09 min; ESI-MS (positive ion): m/z 396.92 [M]’; 1z (LC-6, 75% B)
12.4 min, positive signal of the polarimetric plot; ee >99%.

b2} (-)- {3-[(4-Chlorc-phenyl)-methyl-carbamoyl]-1,2,3,4-tetrahydro-carbazol-9-yl } -acetic
acid

The title compound is obtained using conditions for the hydrolysis of ethyl (-)-{3-[(4-
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 [MT"; tr (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.



A-04 ()-(3-Phenylcarbamoyl-1,2,3,4- C21H20ON203 2.08 371.15
tetrahydro-carbazol-9-yl)-acetic acid 348.401 (LC-3) [M+Na]+
)-{3-[Ben7yl-((S)-1-phenyl-ethyl) C301130N203 2.55 A-05

‘%rba(moq/l -1,2,3,4-tetrahydro- 467.21 466.579 (LC-3) )
WA acetic acid ()-{3-[Benzyl-((R)-1-phenyl-ethyl) PCTB2005/054380
C301-130N203 2.53 A-06 carbamoyl]-32,3,4-tetrahydro- 467.21 466.579
(LC-3) carbazol-9-yl}-acetic acid ()-[3-(Methyl-phenethyl-carbamoyl)
C241126N203 2.22 A-07 1,2,3,4-tetrahydro-carbazol-9-yl]-acetic 391.21

396487 ([C-3) aw friad Benzy-phenety-caikaney!) CIOH30NZIRTS
2.48 A-D8 1,2,3,4-tetrahydro-carbazoi-9-y|]-acetia467.28 466.579 (LCES)
acid A-09 ()-(3-Diphenethylcarbamoyl-1,2}3,4- C3IH32N203 dvathét§1.23:/

tetrahydro-carbazol-9-yl)-acetic acid 480.606 (LC-3) WO 2006/070325
PCTIIBROQS/DEBS0Nplro(1 AB1Eqhkddittydro
diRepzalb.ejaze Alqel-ESf(‘zagtﬁgré%Iéﬁ %ggHze NAGSHANAOR0 45088 |
1,2,3,44tetrahy 1A “Vi-dCetic 450.53644sCd) acid Qrc-3) '

{3-[Phenyl-(3 cpiveryi-prdpybptic acid

()-(3-Phenylcarbamoyl-1,2,34- C21H20N203 208 | 37115

A-04
tetrahydro-carbazol-9-y1)-acetic acid 348.401 (LC-3) | [M+Na]

+H)-{3-[Renzyl-((8)-1-phenyi-ethyl)-
(£)-3-{Benzyl-((S)-1-pheny ) C30H30N203 2.55

A-05 lcarbamoyl]-1,2,3.4-tetrahydro- 46721
. 466.579 (1.C-3)
carbazol-9-yl}-acetic acid

{(+)-{3-[Benzyl-((R)-1-phenyl-ethyl)-
) 3-[Benzyl(R)-I-phenyl-ethyl)- | - 203 | 253

A-06 carbamoyl]-1,2,3,4-tetrahydro- 467.21
o 466.579 {1.C-3)
carbazol-9-yl}-acetic acid

(£)-[3-(Methyl-phenethyl-carbamoyl)-
4 Y ¥ C24H26N203 2.22

A-07 |1,2,3,4-tetrahydro-carbazol-9-yl]-acetic 39121
. 390.481 {1.C-3)
aci

(+)-[3-(Benzyl-phenethyl-carbamoyl)-
P Y . v C30H30N203 248
A-08 |1,2,34-tetrahydro-carbazoi-9-yi]-acetic 467.28
. 466.579 (LC-3)
aci

(£)-(3-Diphenethylcarbamoyl-1,2.3,4-| C31H32N203 2.56
A-09 o 481.23
tetrahydro-carbazol-9-yl)-acetic acid 480.606 (LC-3)




C30H30N203 1.19 A-11 carbamoyl]-1,2,3,4-tetrahydro- 467.04 466.579
(LC-4) ca bazol 9-yl]-acetic acid ()-[3-(Phenyl-thiophen-3-ylmethyl- A-12

carbamoyl)-1,2,3,4-tetrahydro- C26H24N2039 1.13 444 96 444.554
(LC-4) carbazol-9-yl]-acetic acid ()-[3-(Isopropyl-phenyl-carbamoyl)

EOAMIBRIIT3 1.11 A-13 1,2,3,4-tetrahydro-carbazo]-9-yl]-ad&ticBYPiH4380
390.481 (LC-4) acid ()-[3-(11,12-Dihydw-6H-
dibenzolb,flazocine-5-carbonyl)- C301128N203 2.46 A-14 465.17

1,2,3,4qtetrahydro-carbazol-9-yl]-acetic 464.563 (LC-3) acid
()-[3-(Bltyl-phetigtiédibhingilyEesH28N303 2.47 A-15
1,2,3 Altetiakycsmeqibanat-9-yilrestc 405.23040416083(L¢-3). asid
043443 4-%’?dro-%%quinglini-l% 3%04H2 N203 é@%@-m A 450.98
carbon_}l)- R RO A 61 950.31 . 6(LC-O$L5-'y?J-acetic
acid ()-|3-(Benzyl-phemgdidarbamoyl) C28H26N203 2.32 A-17
1;2;34+tetrahydro=carbazot=9-yilraceti439:26—438:525(LC+3)
+}-{3-[Phenyl-(3-phenyl-propyl)-
(5131 yH3-phenyl-propyl) C30H30N203 1.19
A-11 carbamoyl]-1,2,3,4-tetrahydro-~ 467.04
o 466.579 (LC-4)
carbazol-9-y1} -acetic acid
+)]3-{Phenyl-thiophen-3-yimethyl-
(EH3-(Fheay P f Y C26H24N2038 1.13
A-12 carbamaoyl)-1,2,3,4-tetrahydro~ 444 96
444.554 (.C-4)
carbazol-9-yi}-acetic acid
+)-[3-(Isopropyl-phenyl-carbamoyl)-
(#1-13(Isopropyl-pheny v C24H26N203 1.11
A-13 (1,2,3,4-tetrahydro-carbazol-9-yl]-acetic 391.04
) 390.481 (LC-4)
acid
(1)-[3-(11,12-Dihydro-6H-
dibenzo[b,flazocine-5-carbonyl)- C30H28N203 2.46
A-14 465.17
1,2,3,4-tetrahydro-carbazol-9-yi]-acetic 464,563 (LC-3)
acid
+)-[3-(Butyl-phenyl-carbamoyl)-
(4-{3-(Butyl-pheny ¥ C25H28N203 2.47
A-15 11,2,3 4-tetrahydro-carbazol-9-yl]-acetic 405.23
. 404.508 (LC-3)
acid
(H)-[3-(3,4-Dihydro-2H-quinoline-1-
C24H24N203 222
A-16 |carbonyl)-1,2,3,4-tetrahydro-carbazol- 389.31
388.466 (LC-0)
9.yl]-acetic acid
+)-[3-(Benzyl-phenyl-carbamoyl)-
(#-13(Benzyl-pheny ¥) C28H26N203 2.32
A-17 |1,2,3 4-tetrahydro-carbazol-9-yl]-acetic] 43926
4 438.525 {1LC-3)
aci




acid WO 2006/070325 PCT/IB20051054380 57
0-[3-(2-Methoxy-phenylcarbamoyl) C22H22N204 2.12 A-18
1,2,3,4-tetrahydro-carbazol-9-yl]-aced 379.05 378.427 (LC-3) acid

Y

-(4-Methoxy-biphenyl-3 C28H26N204 2.41 A-19
4HB3A-1,2,3,4-tetrahydro- 455.37 454.524 (LC-3)

PCT/IB2005/654380

carbazol-9-yl]-acetic acid ()-[3-(Ethyl-pl@nyl-carbamoyl) C23H24N203

2.13 A-20 1,2,3.4-tetrahydro-carbazol-9-yl]-acetic 377.23 376.455 (L.C-3)
acid ()-{3-(Methyl-phenyl-carbamoyl) C22H22N203 2.03 A-21
1,2,3,41tetrdbyandatholpadlegydhdentiy363.26 362.428 (LC-3)2 1a2(:id
043163 BsnzpvlsRYcarbamoy) £28IRaaNZIN R0 212 1 g
1,2,3,44tetrahydro-carbazol-9-yl]-acetic 452.50B78@23) 453,2{Lacil
()-[3-(5-Chloro-2-methc§5€§fi A-23 phenylcafbamoyl)-1,2,3,4-tetrahydrof 4
02212-872-€1-2.33-(LC=:333) AM+Na—412:8721+Na
1+)-[3~(4-Methoxy-biphenyl-3-
(13-4 yopheny C28H26N204 241
A-19 ylecarbamoyl}-1,2,3 4-tetrahydro- 455.37
454.524 (LC-3)
carbazol-9-yl]-acetic acid
3-[3-(Ethyl-phenyl-carbamoyl)-
(4)-B-(Bihyl-pheny ¥ C23H24N203 2.13
A-20 |1,2,3 4-tetrahydro-carbazol-9-yi]-acetic 377.23
. 376.455 (LC-3)
acid
#)-[3-(Methyl-phenyl-carbamoyl)-
(903 ypheny v 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)-
(5134 YRy ¥ C28H24N204 2.28
A-22 1,23 4-tetrahydro-carbazol-3-ylj-acetic 453.21
] 452,509 (LC-3)
acid
(+)-[3-(5-Chloro-2-methoxy-
C22H21N204Cl1 2.33 435.30
A-23 | phenylearbamoyl)-1,2,3 4-tetrahydro- N
o 412.872 (LC-3) | [M+Na]
carbazol-9-yl]-acetic acid
+)-[3-(2-Benzyl-phenylcarbamoyi)-
-3 PR ¥ C28H26N203 2.27
A-24 1,23 4-tetrahydro-carbazol-9-yl]-acetic : 439.25
) 438.525 LC-3)
acid
+)-[ 3~(Dibenzo[b,flazepine-5-
(3 [b6/Jazep C29H24N203 2.29
A-25 |carbonyl)-1,2,3,4-tetrahydro-carbazol- 449.28
448.521 (LC-3)
9-yl]-acetic acid




carbazol-9-yl]-acetic acid ()- [3-(2-Benzyl-phenylcarbamoyl) C28H26N203
2.27 A-24 1,2,3,4-tetrahydro-carbazol-9-yl]-acetic 439.25 438.525 (LC-3)

acid ()-[

o

3-(Dibenzo[b,flazepine-5- A-25

0- [3 (6,7-Dimethoxy-3,4-dihydro- A- 2658

LC-3) i

,3,4-tetrahydro-carbazol- 448.5 02949.521 1 2.
acetlc acid WO 2006/070325 PCTIIB2005/054

l\ézgg'élg%}%)/ﬁbtl?»%

=2=carbonyl)-1,2.3,4- C26H28N2051.98 44918 448 517

etrahydro- carbazol 9 yI] -acetic ac d ()-

tetrahydro-carbazol-9-yl]-acetic acid

(3-[(4-FlubrbbpieRyPunstayy S soiipdee ﬁ%%%ﬁ%os 198
ca{%noy}}haq%ﬁ%@m@wnﬁm 23 490. ' 44918
carbazql- 9 etlc cid i thyl-naphthaléf8 541 A-28 (1.C-3)
carbampif , , % ‘Fh%ﬁ’d ﬁ%é‘%’fzi 0726.514 3 1.08 (LC-4) 426.98
carbazal- 9 yij-aceticacid ()-{3-(Cyctohexyi-ptenyl C27H30N2031:14 A=29
carbamoygg)fl g zﬁﬁfﬁﬂ{ € tag 1.430.546 (LC-4)
carbazol-9-yl]-a tl(i ac%j ({’Qf néthyltplenyscarbasmoyl) 2.10
1-1,2,3,4-tetrah dro- 381.28
C2gH28N2embrmgY . y. 380,418 (L.C-0)
carbazol-9-yl} -acetic acid
+)-[3-(Ethyl-naphthalen-1-yi-
(-{3-(Bthyl-nap Y C27TH26N203 1.08
A-28 carbamoyl}-1,2,3,4-tetrahydro- 42698
426.514 (LC-4)
carbazol-9-ylj-acetic acid
+}-[3-(Cyclohexyl-phenyl-
(-3-Cy YIPhERy C27H30N203 i.14
A-29 carbamoyl)-1,2,3,4-tetrahydro- 430.97
o 430.546 ({LC-4)
carbazol-9-yl]-acetic acid
+}-[3-(Phenethyl-phenyl-carbamoyl)-
-5 ypeny D C29H28N203 1.14
A-30 |1,2,3,4-tetrahydro-~carbazol-9-yl]-acetic 453.05
) 452.552 (LC-4)
acid
+)-[3-(Methyl-o-tolyl-carbamoyl}-
(4)-[3-(Methy Y ¥) C23H24N203 1.06
A-31 |1,2,3 4-tetrahydro-carbazol-9-yl]-acetic 376.99
. 376.455 (LC-4)
acid
+)-[ 3~-(Allyl-phenyl-carbamoyl)-
(4-{3-(Allyl-pheny D C24H24N203 1.09
A-32 11,2,3,4-tetrahydro-carbazol-9-y1}-acetic 388.96
) 388.466 (L.C-4)
acid
(#)-[3-(7-Trifluoromethyl-3,4-dihydro-
o C25H23N203F3 1.17
A-33 2H-quinoline- I -carbonyl)-1,2,3,4- 457.14
456.463 (LC-4)




A-30 1,2,3,4-tetrahydro-carbazol-9-yl]-acetic 453.05 452.552 (LC-4) acid
(-[3-(Methyl-o-tolyl-carbamoyl) C23H24N203 1.06 A-31
1,2,3,4- tetrahydro -carbazol-9-yl]-acetic 376.99 376.455 (LC-4) acid

Ho 3l

Aliyl
&’? é%ydro carbazol-9-yl]-acetic 388.46 02488.466 6BEHIRU4§/054380

henyl carbamoyl)- A-32

.094) 388.96 acid ()-[3-(7-Trifluoromethyl-3,4-dihydro- A-33
2H-quinoline-l-carbonyl)-1.2.3.4- 025456.463 .463 1.17 (LC-4) 457.14

456 tetjahydro-carbazol-9-yl]-acetic acid WO 2006/070325
PCT/TE>2@PB/QB&%®i5@r@py[Boa(IBmy)- >opr$§§¥§arbamoyl )
CRO2ANO3 M A b Ao otb 504 0 1o
(LC-1) 405.02 acid ()- {3 -[(3 Ch oro phenyl) nethydC22H2 1{208C] 1.
A-35 C3 rbamoyl] -1,2,3 ﬂ%‘étrahydro 396 92 396.873 (LC-1
carbazol=9- yl_r acetic-acit U |_o \ucuulyuq A bafbamayl) E28H26N2631-1-12
A-36 1,2, 4 t‘?j?ﬁé baz meﬁl; cetic 439.07 438.525 (LC-1) {acid
0- {3-[Methyl C22H2IN203C1 | 1.08
A-35 carbamoyl}- l,2,3,4—tetrahydro— 396.92
. 396.873 (LC-1)
carbazol-9-yl} -acetic acid
+)-[3-(Benzh l-carbamoyl)-
3-8 ydry 7 C28H26N203 112
A-36 11,2,3 4-tetrahydro-carbazol-9-yl]-acetic 439.07
] 438.525 (LC-1)
acid
#)-{3-[Methyl-(2-trifluoromethyl-
(-4 v Y C23H21N203F3 1.08
A-37 phenyl}-carbamoyl}-1,2,3 4-tetrahydro- 430.89
o 430.425 (LC-1)
carbazol-9-yl}-acetic acid
{1)-{3-[(3,4-Dichloro-phenyi}-methyl-
-3 pienyl) Y C22H20N203C12 1.14 452.77
A-38 carbamoyl|-1,2,3,4-tetrahydro-~
431.318 (LC-1) | [M+Na]
carbazol-9-yl}-acetic acid
{#)-[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
4)-{3-[(3-Fluoro-phenyl)-methyl-
@-3-1 phenyl) Y C22H21N203F 1.03
A-40 carbamoyl}-1,2,3,4-tetrahydro- 380.94
o 380.418 (LC-1)
carbazol-9-yi}-acetic acid
+}-{3-[Ethyl-(4-trifluoromethoxy-
(4 {3-{Eikyl-¢ Y C24H23N204F3 1.16
A-41 |phenyl}-carbamoyl}-1,2,3,4-tetrahydro- 461.02
460.451 (LC-1)
carbazol-9-yl}-acetic acid




C23H21N203F3 1.08 A-37 phenyl)-carbamoyl]-1,2,3,4-tetrahydro- 430.89
430.425 (LC-I) carbazol-9-yl}-acetic acid
0-{3-[(3,4-Dichloro-phenyl)-methyl- A-38 carbamoyl)-1,2,3,4-tetrahydro-
C22H20N203C12 1.14 452.77 431.318 (LC-1) [M+Na]+
YL HLITERN-acetic acid ()-[3-(2,3-Dihydro-indole- | A-39  PCT/IB2005/054380
carbonyl)-1,2,3,4-tetrahydro-carbazol- 8¥4.439 C23 4.439 3 1.09 (LC-1)

374.92 _9-yl]-acetic acid ()- { 3-[(3-Fluoro-phenyl)-methyl A-40
carbamoyl]-1,2,3,4-tetrahydro- 380.418 CR2H 380.418 F 1 (LC- .03 1)
380.94| carb&2dBaBranativlanithf)- {3-[Ethyl-(4-trifluoromethox
CR4H2BN204E2 1,46 fu4l nbenykcarba no%ﬁ-ﬂ%,@;%{-%étra hydrb? 46102 o
460.45]1 (LC-1) carbazol-d-yl) -acetic acid WO L08970325 (L.C-1) '
PCT/IB2005/65%380- 50392136z hy dryl-methyl C29H28IN203 1.18
A=42-carbamoyt)=1;2;34-tetrahydro=-453.05-452-552(LC-1
carbazoI-Q-XE- cetic a i? ()-gB- Benzyl-(24cyano-ethyl) C25H25N303 [1.02
A43 cafbalii ﬁfﬁf‘gﬁ & ﬁ‘ild%gﬁ‘s.wz GEbsA3692 | 102
cardazol-9-sdtbanetyt] dcicB (3-{uttathoyl- (24pyridin-2-yl-ethyl)i A-44 416.02
carbamoyll-1 2,3 4deuatvain; GaaH25N303 089 482.01 | D)
+)-{3-[Methyl-(2-pyridin-2-yl-ethy!)-
(543 y-H2pyri Y ) C23H235N303 0.69
A-44 carbamoyl]-1,2,3,4-tetrahydro- 392.01
391.47 (LC-1)
carbazol-9-yl}-acetic acid
+)-{3-[(Benzo]1,3]dioxol-5-
(13-4t 3 C23H22N205 0.99
A-45 ylmethyl)-carbamoyl]-1,2,3,4- 406.87
o 406.437 (LC-1)
tetrahydro-carbazol-9-y1} -acetic acid
+)-{3-[4-{4-Fluoro-phenyl}-
,( - _[ ¢ 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
()-[3~(2-Fluoro-phenylcarbamoyl)- 2
. 1HI9N2ZO3F 1.04 389.06
A-47 I,2,3,4-tetrahydro;2ia;bazol-9~yl]-acetxc 366.391 (LC-4) | [M-Na]
(£)-[3-(3-Fluoro-phenylcarbamoyl)-
A-48 [1,2,3A-totrahydro-carbazol-9-yl]-acetic] 2 LEUONZO3F | 105 1 40,
acid 366.391 (LC-4)
(+)-[3-(4-Fluoro-phenylcarbamoyl}-
. 1 C2THI9N203F 1.03
A-49 1,2,3,4—tetrahydro;£aébazoi-9-yi]nacetlc 366.391 (LC-4) 367.1




391.47 (LC-1) carbazol-9-yl}-acetic acid ()- { 3-[(Ben70][ 1, 3 ]dioxol-5
C23F122N205 0.99 A45 ylmethyl)-carbamoyl]-1,2,3,4- 406.87 406.437
(LC-1) tetrahydro-carbazol-9-yl}-acetic acid ()-{3-[4-(4-Fluoro-phenyl)
C251126N303F 1.07 A-46 piperazine-I-carbonyl]-1,2,3,4- 436.03 435.497
W&%’f/ 0[?egrﬁﬁwdro-carbazol-9-y|}-acetic acid
(0-[3-(2-Fluoro-phenylcarbamoyl)- C211819N203F 1.04 389.06 A-47

PCTAB2005/054386

1,2,3,4-tetrahydro-carbazol-9-yl]-acetic 366.391 (L.C-4) [M+Na] acid
0-[3-(3:Fluoro-phenylcarbamoyl)- C21H19N203F 1.05 A-44
1,2,3,4{tetrghyriiaasnazalnsbassiy 366.391 (LC-4) 367,03 acid
(4 354{Fucnebphenlicarbamayy@ial HLONZGS NORE4g 114 0 4y 45
1,23 Altetrahyitascabanea@idhacetic 366.391 (L) 3671 %&i®wo
2006/0y0325 PCT/IB2005/054380 61 ()_{3-[Benzyl-(3-fluoro-benzyl)-
€29H27N203F T 14 A-50carbamoyl-1;2|34-tetrahydro=4710-542 47113
carbazol-9-yl}-acetic acid (LC-4} ()-{3-[Bgnzyl-(4-fluoro-benzyl)-
C291-1278>d3e Benyh@ethormbsazgbrbameylibhdhédetrahydia | 469.19
cérbazol-9-5Hbapeyl-Ldd-A FomhsdipC-4) [M-Hi70 542 (LC-4) | [M-H]
0-{3-[Benzy!- B Bt oHetRSic 48H27NR03F3 1.15 A-52
benzyl)-carbamoyl]-1,2,3,4-tetrahydro- 520.549 (LC-4) 521,07
(3)-{3-[Benzyl-(2-trifluoromethyl-
A-52 |benzyl)-carbamoyl]-1,2,3,4-tetrahydro- {330}5{%2}23%3 (ééi) 521.07
carbazol-9-y1}-acetic acid '
(2)-{3-[Benzyl-(3-trifluoromethyl-
A-53 |benzyl}-carbamoyl]-1,2,3,4-tetrahydro- CBOPSI;(’)H;ESBB (Ifbl";) 521.21
carbazol-9-yl1}-acetic acid ‘
(+)-{3-[Benzyl-(2,5-difluoro-benzyl)-
A-54 carbamoyl]-1,2,3,4-tetrahydro-~ ngi%glgzo 3¥2 (Ll,Cit) 489.14
carbazol-9-yl}-acetic acid )
(#)-{3-[Benzyl-(3,5-difluoro-benzyl)-
A-55 | carbamoyl]-1,2,3,4-tetrahydro- c29§§g§;}3m (ﬁéj;) 48921
carbazol-9-yl}-acetic acid ’
(+)-{3-[Benzyl-(4-chloro-2-fluoro-
A-56 ibenzyl)-carbamoyl]-1,2,3,4-tetrahydro- 029%%%%330]}? (IiCi-?t) 505.14
carbazol-9-yli}-acetic acid '
(#3-(3-{Benzyl-[2-(2~-fluoro-phenyl}-
A-57 | ethyl}-carbamoyl}-1,2,3,4-tetrahydro- 030§249§62903F (I.]:éj) 485.19
carbazol-9-yl)-acetic acid ’




carbazol-9-yl}-acetic acid ()-{3-[Benzyl-(3-trifluoromethyl- C30H27N203F3
1.17 A-53 benzyl)-carbamoyl]-1,2,3,4-tetrahydro- 520.549 (LC-4) 521.21
carbazol-9-yl}-acetic acid ()_ {3-[Benzyl-(2,5-difluoro- benzyl)

ViR

c

TOT ety

504.98

carbaz

(G 4B oy HR-(Riibhazoleninc

Bt
(A-(B{ Behzliai(@whydrd-Rl3ehid)ralBB6i 2 9I§§
ethyl]-¢arbanvestpzb293yh-eettéhyaddo- 484,569 (

ol-9-yl)-acetic acid WO 2006/0703

@}\lﬁ 3F2 1.14 A-54 carbamoyl]-1,2,3,4- tetrahydro
carbazol-9-yl}-acetic acid ()_{3-[Benzyl-(3,5- dlfluoro

B,

C29H26N203F2 1.14 A-55 carbamoyl]f% 2,3,4-tetrahydro- 488 532 (LC-4)

enzyl-(4-chloro-2-fluoro-

NIK 5
LigiAer
2?5 PCT/rB2005/0

<J

C29H26N203C1F 1 16 A-56 benzyl) cart amoyl] -1,2,3,4-tetrahydro-

1.14
(LC-4)

54380 62

485.19

()-(5-1K

&

carbaz
{Benzy

senzyl-[2-(3-fltucro-phenyl-C30H2

2080y

Pl
ol-9- yI')‘ acazuc aé’ v ton (Nl -4)

I-[2-(4-chloro-phenyl)- C30H29N2

ethyl]- (arbamo%l} 1, 2 3,4- tetrahydro 484 569 (LC-4) 485.19

NZUsH 1.14 A-09

[2(4=Boapgwresy|)

0-(3-
D3C] 1.17 A-60

1.14

0yl}-1,2846etrahydr@(48p.

]_9485.,19

ethyl]-¢
carbaz
1a180A 6t
tetrahy
PCT/1

arbamoyl}-1,2,3,4-tetrahydro- 501

0@9 W) (Rresliciasieh Ry
aareshnlcamane &3

dro- Ch;?&iaaiﬁig}}gﬂb)ﬁeai&ﬂ WO

112005/054380 63

024 (LC-4) 501.1)2

[2F(2,6-dichloro- C3

2006797

D1428N2(
s £38HRINADAG &) 51%511)3

)3C12
501.12

A-61

(£)-(3- {Benzyl-{2-(2,6-dichloro-
phenyl}-ethyl}-carbamoyl}-1,2,3 4-
tetrahydro-carbazol-9-yl)-acetic acid

C30H28N203CI12
535.465

119
(LC-4)

535.13




Table 2. Examples B-01 to B-71 are prepared using procedures
analogous to those described for Example A-01 or A-02. Ex. Compound
Name Formula LC-MS MW tR ESI (Method) m/z

Q{ 3- Met_g}%l -3-(methyl-phenyl C231424N203 0.96 B-01

CAHAIHY

1 2,3 4-tetrahydro- 377.32 376.455 (LC-5)  PCTAB2005/054380

carbazol-9-yl]-acetic acid ()-[3-(2,3-Dihy#iro-indole-I- B-02
carbonyl)-3-methyl-1,2,3,4- 388. 466 C24 8.466 3 1 (LC-.14 1) 388.96

ey

S AR DB

elazepine-

desthiybd {21 Jixataptayliocarbazol-9- 464.563 (LC-i) yl]-acetic acid
(0-[3-(Benzyl-phenyl-carbamoyl)-3 C29H28N203 1.23 B-04
methyl-1,2,3,4-tetrahydro-carbazol-9- 453.05 452.552 (LC-1) yl]-acetic

ﬁCld /\ J'Q Mathvl-2.Inhanvl (2 nhnn\ll GC31H32N203 1 29 B Q5
ordBl)-CarbamoiPTBOSHL Nahitg 480 dos (L} LC- ME%I
tetrahy ro-carbazol-9- yI} -acetic acid ()-[31(Benz yI methy! g
(=1 UClIIIUyI) O IIICLIIyI J. L O ‘-|- CSC: :30:\:2 }3 1 24 '-HJ8 JO HUU. OTJI \?_\J )
[M+Na]+ tet h)ﬁre%_lc?gb -9- ﬂ F'[IC acid
+)-13- -3-(methyl< -
?Sa[ Y gne Y % e C23H24N203 0.96
B-01 carbamoyl)-1,2,3,4-tetrahydro- 377.32
o 376.455 @LC-5)
carbazol-9-ylj-acetic acid
{(-[3-(2,3-Dihydro-indole-1-
C24H24N203 1.14
B-02 carbonyl)-3-methyl-1,2,3,4- 388.96
. 388.466 (LC-1)
tetrahydro-carbazol-9-yl}-acetic acid
(£)-[3-(6,11-Dihydro-
dibenzo[b, ¢]azepine-5-carbonyl)-3- C30H28N203 1.24
B-03 465.03
methyl-1,2,3 4-tetrahydro-carbazol-9- 464.563 ey
ylj-acetic acid
(#)-[3-(Benzyl-phenyl-carbamoyl)-3-
) 3-(Benzyl-pheny ¥) C29H28N203 1.23
B-04 |methyl-1,2,3,4-tetrahydro-carbazol-9- 453.05
452.552 (LC-1)
yl]-acetic acid
+}-{3-Methyl-3-[pheny}-{3-phenyi-
B.05 = B d . P ];1(2 ;fa Y C31H32N203 1.29 48109
ArRS r(} ¥ -C&I' al'ﬂO}’A RES TS Tl
PIOPY 480.606 LC-2)
tetrahydro-carbazol-9-yl}-acetic acid
+)-[3-(Benzh 1-methyl-
(3-8 ydry Y C30H30N203 1.24 488.98
B-06 carbamoyl)-3-methy!-1,2,3 4- .
o 466.579 (LC-2) | [M+Ng]
tetrahydro-carbazol-9-yl]-acetic acid
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(-[3-Methyl-3-(phenyl-thiophen-3 C27H26N203S 1.22 B-07
yhnethyl-carbamoyl)-1,2,3,4- 458.94 458.58 (LC-1)

r

g(%%{;%% 9:carbazol-9-yll-acetic acid ()-[3-(3,4-Dihydro-2H-q
b8 Carbonyl)-3-methyi-1,2,3,4- C25H26N203 1.15 402.94

tetrahydro-carbazol-9-yl]-acetic acid 402.492 (LC- 1)

uinoline-I-
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0=[3=(Cyclohexyl-pheny| B-09 carbamoyl)-3-methyl-1.2 3 4- C28H32N203

1.31 467.04 444.573 (LC-1) [M+Nal]i- tetr

ahydro-carbazol-9-yl] -acet

acid (f)-{ BEHE-Clsbd-pielinaylritdenders310 C%gw$%§@ethyll-ﬁ,2,3,4-
C236123N2036Gd iy 1L eafh2:8)A103%(LC-1) [M+Na[+ ' 458.94
tetrahydro-carbazol-9-yl} -acetic acid ()%S-Methﬁﬁ&f(&heneth;(l-a@abhyl-
B-11 cal BBy Y atr 3 Hisesc #66 579 C30 6.579 3 1.26 (LC-2)
466.93 [carbazot-9-yt —acetic acid (- {3-{@-Fluoro=phenyt)-inethyt B=12
carbam()yl]g%[ﬁ?gﬁ_ﬂiﬂggég_ﬁ{_ 3H93N203F 1.10 416.92 394.445 (LC-1)
[M+Na]+ “tetrahydro-carbazol-9-yl}-aceticlacieh 511268203 1.15
OB30f(3|4-Dicatbeoyphémyeibrietidd-4B-13 :arba%%]ﬁ -methy|(-ﬁcz_l§,4- 402.94
C23H2ANG AR heBAARS. P 488i345:4LC-1) MR+
tetrahydro-carbazol-9-yl} -acetic acid ()-[3-Methyl-3-(methylto-tolyl- Br14
carbamoyl)-1,2,3,4-tetrahydro- 390.4 C24H0.481 1 1.13
+)-[3-(Cyclohexyl-phenyi-
H3-Cy YRRy C28H32N203 1.31 467.04
B-09 carbamoyl)-3-methyi-1,2,3,4-
444.573 (LC-1) | [M+Na]"
tetrahydro-carbazol-9-yl]-acetic acid
(+)-{3-[(3-Chloro-phenyl)-methyl-
e phenyl) d C23H23N203C1 1.15 432.91
B-10 carbamoyl}-3-methyl-1,2,3 4~
o 410.9 (LC-1) | [M+Na]"
tetrahydro-carbazol-9-yl}-acetic acid
{£)-[3-Methyl-3-(phenethyl-phenyl-
yi3- yIpheny C30H30N203 1.26
B-11 carbamoyl)-1,2,3,4-tetrahydro- 466,93
. 466.579 (LC-2)
carbazol-9-yl]-acetic acid
(£)- {3-[(4-Fluoro-phenyl)-methyl-
e phenyl) d C23H23N203F 1.10 416.92
B-12 carbamoyl}-3-methyl-1,2,3,4- .
394.445 (LC-1) | [M+Na]
tetrahltydro-carbazol-9-yl}-acetic acid
+)-{3-[(3,4-Dichloro-phenyl}-methyl-
(-3 phenyl) Y C23H22N203C12 1.21 466.9
B-13 carbamoyl}-3-methyl-1,2,3,4-
o 445,345 (LC-1) | [M+Na]
tetrahydro-carbazol-9-y1} -acetic acid
1)-[3-Methyl-3-(methyl-o-tolyl-
B Y3 Y Y C24H26N203 1.13
B-14 carbamoyl)-1,2,3,4-tetrahydro- 39097
. 390.481 (LC-1)
carbazol-9-yl]-acetic acid
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1.19 427.03 B-15 3-methyl-1,2,3,4-tetrahydro-carbazol- 404.508 (LC-1)

{vM+Na + 9-

[]-acetic acid ()-[3 -(Ethyl-naphthalen- | -yl B-16

CarBAMOY 3 -methyl-1,2,3,4- 440.541 C2840.541 3 1.03 (LESBY By 054380
tetrahydro-carbazol-9-yl]-acetic acid (t)43-(Allyl-phenyl-carbamoyl)-3-

B-17 methyl-1,2 3 4-tetrahydro-carbazol-9- 024022.49492

03.1.00 (| C-5)

403.34 40 yl]-acetic acid () _ {3-[Benzyl-((R)-1-phenyl-ethyly C31H32IN203
1.25 B-16taAnppd-phenyatmmerB03.04 480606 (LC- Jg))l 703
tetsafy cro:aaiRazok 9 kasslicAgid Lol (2-BENAT Biienylbarbamoy)) &%
B-19 methyl-1,2,3 4-tetrahydro-carbazol-9- 45 G29502.55552 @@3 1). 1gM+Na]
(LC-1) 453.05 yI]-%ngﬂf’%d“'(ﬁd[&(Benzy -phenethyl-carbamoyl)- B-20
3=methyi-1,2;3;4~tetrahydro-tarbazol=484G.:606 03180.606 3r1-07(LC+5)
481.43 9-yl}-acet (:5(_:1 ?p%% i 3_-Pihydrc-indole-l- C261128N203 1.14
B-21 ca 'bon%ﬁ-[@(%%gyl{l 2, ,géiitletrghydro- 410 634) 438.83
-O- i i i i -I- 441.34
caPblzol-9-yiprhewty hdiangtisl(R2B Bihydro mdglﬁ)k 4(I‘25H26|}€8‘35)1..L1
tetrahydro-carbazol-9-yl]-acetic acid
+)-[3-(Allyl-phenyl-carbamoyl)-3-
(- [3-(Allyl-pheny v C25H26N203 1.00
B-17 |methyl-1,2,3,4-tetrahydro-carbazol-9- 403.34
402.492 (LC-5)
yl]-acetic acid
+}- {3-[Benzyl-((R)-1-phenyl-ethyl)-
(4-{3-{Benzyl-((R)-1-phenyl-ethyl) C31H32N203 1.25
B-18 carbamoyl}-3-methyl-1,2,3,4- 503.04
480.606 (LC-1)
tetrahydro-carbazol-9-yl}-acetic acid
4)-[3-(2-Benzyl-phenylcarbamoyl)-3-
(9434 YEPRenY ¥h C29H28N203 1.18
B-19 |methyl-1,2,3 4-tetrahydro-carbazol-9- 453,05
452.552 (LC-1)
yll-acetic acid
+)-[3-(Benzyl-phenethyl-carbamoyl)-
(H3-{Benzylp Y D C31H32N203 1.07
B-20 |3-methyl-1,2,3 4-tetrahydro-carbazol- , 481.43
o 480.606 (LC-5)
G-yl]-acetic acid
(£)-[3-(2,3-Dihydro-indole-1-
B-21 |carbonyl)-3-propyl-1,2,3,4-tetrahydro- C22}112§51£03 (Eéi) 438.93
carbazol-9-yl}-acetic acid ’
(-[3-(2,3-Dihydro-indole-1- _
B-22 | carbonyl)-3-ethyl-1,2,3,4-tetrahydro- 022212221;1;03 (gé_z) 402.78
carbazol-9-yl]-acetic acid ’




B-22 carbonyl)-3-ethyl-1,2,3,4-tetrahydro- 402.492 (LC-4) 402.78
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0-(3- Ethyl -3-phenylcarbamoyl- C23H24N203 1.07 B-23

3 ydro-carbazol-9-yl)- 376.455 (LC-4) 377.04 acetic acid
%’% "f—‘{ °%’(4-fluoro- C23H23N203F 1.07 416.99 B-24 - T/B2005/034380
phenylcarbamoyl)-l,2,3,4-tetrahydro- 36%.445 (LC-4) [M+Na]
arbazol-9-yl]-acetic.acid-Q-(3-Phenylcarbamaoyl-3-propyl- C24H26N203

1.08 413.04 B-25 1,2,3,4-tetrahydro-carbazol-9-yl) 390. 481 (LC-4)

[M+Na] |acetjqatith)-{pMeiidtapbenylga %%%? N203 1.05
3611 B-28.3,2.8ibiigtmhytsarohtopol-0- %Z} @ﬁ’%} 377.04
acetic acid ()-[3-(2-Fhseto-piénylcarbamoyl)-3 2H21N203FT.0

403.00 B-27 methyl-1,2,3,4-tetrahydro-cgrbazol-9 380.418|(LC-4) [M+Na]

[[-acetic acid ()-[3-(3-Fluoro-phenytcarbamoyl)-3-C221421N203F 107
403.00 B-28 methyl-1,2,3,4-tetrahydro-cgrbazol-9 380.418|(LC-4) [M+Na]
y1]-acetjc acid sz 1 - Wé‘ﬁ Icarbamgy{v,);:ﬁgﬁi@kﬁlNZ@@ﬁ-1.)5415‘99
ST th B .Ij 4} Fﬁ 8:®arbazolod 389.418 (LEANMHH-Na]
yl]-aceti¢ acid((j‘{ tﬁ Taﬁﬁté%ﬁ'ff arbamoyl)-3- C25H28NR03 1.12

427.03 B-30 propyl-1,2,3,4-tetrahydro-carbazol-9- 404.508(LC-4) [M+Na]
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(£)-(3-Phenylcarbamoyl-3-propyl-
B-25 1,2,3,4-tetrahydro-carbazol-9-yl)-
acetic acid

C24H26N203 1.08 413.04
390.481 (LC-4) | [M+Na]

{+)-(3-Methyl-3-phenylcarbamoyl-
B-26 | 1,2,34-tetrahydro-carbazol-0-yl)- czélgﬁr;;os RO
acetic acid ’ (LC-4) [M-HJ

(+)-[3-(2-Fluoro-phenylcarbamoyl)-3-
B-27 |methyl-1,2,3 4-tetrahydro-carbazol-9-
vl]-acetic acid

C22H2IN203F | 1.04 | 403.00
380.418 (LC-4) | [M+Na]

{)-[3-(3-Fluoro-phenylcarbamoyl}-3-
B-28 |methyl-1,2,3 4-tetrahydro-carbazol-9-
yl}-acetic acid

C22H2IN203F | 1.07 | 403.00
380.418 (LC-4) | [M+Na]

(#)-[3-(4-Fluoro-phenylcarbamoyl)-3-
B-29 methyl-1,2,3 4-tetrahydro-carbazol-9-
yl]-acetic acid

C22H2IN203F | 1.05 | 379.04
380.418 (LC-4) |' [M-H]

(£)-[3-(Methyl-phenyl-carbamoyl})-3-
B-30 |propyl-1,2,3,4-tetrahydro-carbazol-9-
yl}-acetic acid

C25H28N203 112 | 427.03
404.508 (LC-4) | [M+Na]
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()-[3-(4-Fluoro-phenylcarbamoyl)-3- C24H25N203F 1.11 431.05 B-31
propyl-1,2,3,4-tetrahydro-carbazol-9 408.472 (LC-4) [M+Na] yl]-acetic

@892@@61(% 5F|UOfO'phenyIcarbamoyl)-3- C24H25N203F 1.
-32 propyl-1,2,3,4-tetrahydro-carbazol-9 408.472 (LC-4) [
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yl]-acetic acid ()-[3-(2-Fluoro-phenylcaffamoyl)-3- C24H25N203F 1.10

430.89 B-33 propyl-1.2,3 4-t 201-9 408.472 (L C-4) [M+Na]
yl]-acetic acid ()-[3-(Benzhydryl-carbamoyl)-3- C31H32N203 1.16 508.14
B-34 profyH ;2 Fkhdetrpiivygicadarhayipl3 4%%. Zg [M+l}l 431.05
yIBéﬁetim&@dl()?ﬁgiEttwa_Bmmgquhb |- 8 1,0 g,j.[ '04[M +.Na]
B-35 carbamoyl)-12|3wktietreidydro carbajzol-9-yl]-acetic acid 390.48]
(LC-4) [M+Na] ()-[3-(Benzhydryl-carbamgyl)-3- C30H30ON203 1.13
489,087 |B-36 ethyl-T,2;3,4-tetranydro-carhazol-9 466,579 (LC-4) [M+Na]
yl]-acetic acid () {3-[Benny]-(3-fluoro-henzyl)- C30H29N203F 1.17 B-B7
cag?%w B e ?l—cfgé’&”%%ﬂ)g_ -QYBBIN0IF | 112 | 431.05
tetralydid-&rbas "%a@@c gﬁf A3 [Benzybgaioro-Negly) | [M+Na]
C30H29N203F 1.17B- car]bamoyl]-3- ethyl-1,2,3,4- 484.569 (LC+4)
485.19 ltetrahydro-carbazol-9-yl}-acetic acid
(#3-[3-(2-Fluoro-phenylcarbamoyl)-3- C24H5N203F 110 430.89
B-33 | propyl-1,2,3,4-tetrahydro-carbazol-9- ; :
oT]-acetic acid 408.472 (LC-4) | [M+Na]
(H)-[3-(Benzhydryl-carbamoyl}-3-
C31H32N203 1.16 503.14
B-34 | propyi-1,2,3,4-tetrahydro-carbazol-9-
yi]-acetic acid 480.606 (LC-4) | [M+Na]
(£)-[3-Ethyl-3-(methyl-phenyl-
B-35 carbamoyi}-1,2,3 4-tetrahydro- C2§§§i§f03 I(?i 41\#1111\704
carbazol-9-yl]-acetic acid : (LC4) | [MHNa]
{(£)-[3-(Benzhydryl-carbamoyi)~3-
C30H30N203 1,13 489.08
B-36 | ethyl-1,2,3,4-tetrahydro-carbazol-9-
o1]-acetic acid 466.579 (LC-4) | [M+Na]
(£){3-[Benzyl-(3-fluoro-benzyl)-
B-37 | carbamoyl]3-methyl1,234- | SO LT ags 1
tetrahydro-carbazol-9-y1}-acetic acid ) (LC-4)
(+){3-[Benzyl-(4-fluoro-benzyl)-
- C30H29N203F 1.17
B-38 carbarnoyl}-3-methyl-1,2,3,4- 484.560 (LC-4) 485.19

tetrahydro-carbazol-9-yl}-acetic acid
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C31H29N203F3 1.20 557.23 B-39 benzyl)-carbamoyl]-3-methyl-1,2,3,4

tetrahydro-carbazol-9-yl}-acetic acid 534.576 (LC-4) [M+Na]
(3 trifluoromethyl- C31 H29N203F3 1.20 557.

%)é;r??{’/ les gamoyl] 3-methyl-1,2,3,4- 534.576 (LC-4) [|v|+|\|]}?Cﬁ’”342%"5’054380

tetrahydro-carbazol-9-yl}-acetic acid ()6{% [Benzyl-(2,5-difluoro-benzyl)-

nethyl-1.234-5

2559 (L. C-4)
I 7

O IEY

503.2 t=trahydro carbazol 9 -yl}- acetlc acid
()-{3-[Ben@-(B;BBdﬁigrb(@-bifﬂinbyb)ﬂ&EgﬂH2.8% 135842 1 0 | 55703
cBEmOydhg et ]33 4nSbel.5 B - 12576 M +.Na]
tetrahydristuinsheshegiplsteticacis @ekBi[Benzyl-(4-chlorot ZQI'uor
C30H28N203C1F 1.20 541.16 B-43 benzyl)-carbamoyl]-3-methyl-1,2,3,4-
519.01 (LC 4) [M+N&] tetranydro-carbagol-9-yi}-acetic ac(d
0-(3- {Benz 2 quoro phenyl)- C31H3[LN203F 1.17 B-44

tg o 35D 1 ‘E’%‘”Hefﬁ 5O6{LG29N409FE8| 1.20 | 557.16
tetral yc : ‘g %13 A é%{Benzyh[f;({%-ﬂuorofptlel)yll)-[M+Na]
CSlHBJ Bt []-car amoyl}-3-methy|-1,2,3 4- 498.596
(LC-4).499. 18 tetrahvdro carbazol-9-yl)-acetic acid
0-(3-{Benzyl-[2-(4-fluoro-phenyl)- C31H3[LN203F 1.17 B-46
ethyl]- ccifb)aq@ngwgty&qq&ﬁ,%é%} 96 (LC-4) 499.18
tefyahydro-caxbaa@yB-yLirangiia acids & 0668 2 (5574 503.2
PCT/IB2 W&bﬁ%@@}}{&@ﬂz%{& (4-chiSfoPRenyn] TC4)
C31H31IN203C1 1.20 B-47 ethyl]-carbamoyI}-3-methyI-1,2 3,4- 515.051
Ll AN 1.4 . tat bydra_pcparba—=-al O D Aantia acial N L2 [IDonr—y 2
(EXT=5)3 1511-tetrat tyaro-Catboazor-g=yrjacetc-acta{)-(o ‘l_I.)CIIL_yI LL z;
6-dichlaro

(+)-{3-[Benzyl-(3.5-difluoro-benzyl}-

B-42 carbamoyl]-3-methyl-1,2,3.4- C30};§§§§S3F2 lcl’i 503.2
tetrahydro-carbazol-9-yl}-acetic acid ’ (LC-4)
{+}- {3-[Benzyl-(4-chloro-2-fluoro-

B-43 [benzyl)-carbamoyl]-3-methyl-1,2,3,4-| 0L AR IOICIE | 120 1 S4L16
tetrahydro-carbazol-9-yl}-acetic acid ‘ (CLC-4) 1 2]
(£)-(3-{Benzyl-[2-(2-fluoro-phenyl)-

B-44 | cthyl]-carbamoyl}-3-methyl-1,2,3,4-| ©3 13381;2603F (Iféz) 499.18
tetrahydro-carbazol-9-y1)-acetic acid : i
(£)-(3-{Benzyl-[2-(3-fluoro-phenyl)-

B45 | ethyll-carbamoyl}-3-methyl-1,2,3,4- | CLBIEEOIE 1 LT 499,18
tetrahydro-carbazol-9-yl)-acetic acid ‘ (LC-4)
(£)-(3-{Benzyl-[2-(4-fluoro-phenyl)-

B46 | cthyl]-carbamoyl}-3-methyl-12,34- | 1 D10 (5(}1 499.18
tetrahydro-carbazol-9-yl)-acetic acid : 4)




B-48 phenyl)-ethyl]-carbamoyl}-3-methyl- C31H30N203CI2 1.23 549.13
1,2,3,4-tetrahydro-carbazol-9-yl)- 549.496 (LC-4) acetic acid
()-[3-Ethyl-3-(2-fluoro- C23H23N203F 1.06 B-49
hamoyl)-1,2,3,4-tetrahydro- 394.445 (LC-4) 395.15

QReaG

carbaz

phenylcarbamoyl)-1,2,3,4-tetrahydro- 394.445 (LC-4) 395.15

o(?ggs-fﬁ]-acetic acid ()-[3-Ethyl-3-(3-fluoro- C23H23N285F TR HHG

arbazol-9:-yl]-acetic acid ()-[3-(Benzhydryl-carbamayl)-3.203..B:51
methyl-1,2,3,4-tetrahydro-carbazol-9- 452.552 0292 453.19|(LC-4)
yl]-acetic(@pic L Béh-A)l-[3-(Betiayd-pretyy)- :a@%% I %E%‘FZI H26N203 1.07
B-B217ne thwiy I}, 2:304rteyia Faratarhasl-9- EL[ ) 3.9%1.1(13_94 515.11
yl]-aceti¢ wughiijs{Seifethy-Bs(Ric2dd+ B-535 éfrahydro-na hﬁlen-l-
C26H28N203 1.08 439.13 yl)carbamoyl]41,2,3,4-tetrahydro- 416.519
LC-2)y {M+Na] carbazot-9-yt}-acetic acid {)-{3-Methyt-3=[(ngphthaten-
C27H26N203.5 08 Brad. pinpethyidrgadanoyl]-1,2,3,4- 426.514 (LC-4
A27.21 igha émﬁyﬁm&h&W}3%@ﬂﬁa:i@3\d\t@@®ﬂ§é@Z@C32Sl.23 49.13
PETHB2 005205438mnarO-datengyiputyl-carsammd)-3- G2TH3aN2 0349-
1.16 453.19 B-55 methyd-4citi 3,4-tetrahydro-carbazol-9 432.562 (LC-4)
M+Na] !yl]-acetic acid () {3-[Benzyl-(2-cyano-ethyl)- C26H27N303 1.06
152.15 B-56 carbamoyl]-3-methyl-1,2,3,4
(+)-[3-Ethyl-3-(2-fluoro-

B-49 |phenylcarbamoyl)-1,2,3,4-tetrahydro- CB%?;‘%O” ié’i 395.15
carbazol-9-yl}-acetic acid ) (LC-4)
(#)-[3-Ethyl-3-(3-fluoro~ -

B-50 |phenylcarbamoyl)-1,2,3,4-tetrahydro- 023?11321425031“ (é(? i 395.15
carbazol-9-yl]-acetic acid ) 4)

(#)-[3-(Benzhydryl-carbamoyl)-3-
B-51 methyl-1,2,3,4-tetrahydro-carbazol-9- CZSEI; ?;;103 Iéi 453.19
yl}-acetic acid ' (LC-4)
(+)-[3-(Benzyl-methyl-carbamoyl)-3-
B-52 |methyl-1,2,3 4-tetrahydro-carbazol-0-| C2AH20N203 1 107 1 4, 44
e 390.481 (LC-4)
yl}-acetic acid
(£)-{3-Methyl-3-[(R)~(1,2,3,4-
B-53 tetrahydro-naphthalen-1- C26H28N203 1.08 439.13
yhecarbamoyl!]-1,2,3,4-tetrahydro- 416.519 (LC-4) | [M+Na]
carbazol-9-yl}-acetic acid
(+)-{3-Methyl-3-{(naphthalen-1-
B-54 |  ylmethyl)-carbamoyl]-1,2,3,4- AN Ié’i 42721
tetrahydro-carbazol-9-yl} -acetic acid ' (L.C-4)




tetrahydro-carbazol-9-yl}-acetic acid 429.518 (LC-4) [M+Na]
(-[3-(Benzyl-ethyl-carbamoyl)-3- C25H28N203 1.10 B-57
methyl-1,2,3,4-tetrahydro-carbazol-9- 404.508 (LC-4) 405.19 yl]-acetic

acid

O0Re

[M-H] (_[3-(1H,3H B-59 enzo[d,e]isod#inoline-2-carbonyl)-3-

%@3-%86}nzyI-isopropyl-carbamoyl)- C26H30N203 1.12 417.38 B-58
1125 3,4-tetrahydro-carbazol 9-yl]-acetic acid 418.555 (162457054380

C28H26N203 1.11 461.08 methyl-1,2,3.4-tetrahydro-carbazol-9- 438.525
(LC-4) [!M+Na] yl]-acetic acid ()-[3-Methy}-3-(4-pentyl- C28H34N203:1.17
B-60 benzylcaimmayind.cadriaisahydro- 446,589 (LC-4) 'w7.23
carBsazahRepiracEse acigHydR-(hbhioro- en%%%%ﬁ%l)-s- 116 | 453.19
C23H23N203F 1.08]Rebficaathyl-1,2,3,4 tetrah§ifta%arbazol & 385 1 B Nal
yl]-acet|c acid 394.445 (LC-4) ()-[3-(2-Flyoro-benzylcarbamoyl)-3 B-62
methyl=it; 2,3 4-tetrahydro-carbazol-9-—€2B39444503F1.04{) 395:15
yl]-acetic acid WO 2006/070325 PCT/IB§)OS/05438O 71
03-MethyiB>IRemmrge- AR 26N 203G ABBH3| 106 | 45215
bEnR/Iqarb &HEFNOY I3 ahyehd: 422,547 oG AR423.13(1,4) | (MNa]
carbazo MY LeEATPArOdr H¥3-p85EHI61D ibenzylcarbamoyl)-3-
C23H23N203C1 1.06 B-64 methyl-1,2,3,4-tetrahydro-carbazol-9- 410.9
(LC-4) 411.08 yl]-acetic acid ()-[3-(2-Chlpro-benzylcarbampyl)-3-
C23H23 %C@&%@_ghg?@%mgﬁ)%\% l-tetrahydro-carbazol-9- 410.9
(LIQSA}) 4l -1,5,35} ~ 9@o~carbazol-9~ CZZI£§§§O3 (ﬁé&) 405.19
yll-acetic acid )
(H-[3~(Benzyl-isopropyl-carbamoyl)-
B-58 |3-methyl-1,2,3,4-tetrahydro-carbazol- C2i¥f§g};§03 (ﬁéi} ?1:47_ }?ﬁ
9-yll-acetic acid )
(H-[3-(1H,3H-
B-50 Benzo[d, ¢lisoquinoline-2-carbonyl)-3-| C28H26N203 1.11 461.08
methyl-1,2,3 4-tetrahydro-carbazol-9- 438.525 (L.C-4) | [M+Na]
yl}-acetic acid
(5)-[3-Methyl-3-(4-pentyl-
B-60 benzylczjrbamoyl)}il,2,(3,4Iitettryahydro- czgg?ggm (gé_z) 447.23
carbazol-9-yl}-acetic acid '
{(+)-[3-(4-Fluoro-benzylcarbamoyl)-3-
B-61 imethyl-1,2,3,4-tetrahydro-carbazoi-9- CZ3§1913§42503F 1.03 395.15
yl]-acetic acid ) (LC-4)
(£)-[3-(2-Fluoro-benzylcarbamoyl}-3-
B-62 methyl-1,2,3,4-tetrahydro-carbazol-9- C23§192434}{42503F 1.04 395.15
yi]-acetic acid ' (LC-4)




(-[3-(2-Difluoromethoxy- C24H24N204F2 1.07 B-66
benzylcarbamoyl)-3-methyl-1,2,3,4- 442.461 (LC-4) 4114
tetrahydro-carbazol-9-yl]-acetic acid ()-[3-(2,4-Dichloro- C23H22N203C12

1395

tetr o-carbazol-9-yl]-acetic acid ()-[3-

@3,

5-Difluoro- czsﬁ%"g’@é%\%ﬁ’imo

(§70£§nzylcarbamoyl)-3-methyl-1,2,3,4- 445.345 (LC-4
yar

1.04 B-68 benzylcarbamoyl)-3-methyl-712,3,4- 412.435 (LC-4) 413.09

tatrahvdro-carhazol-O-vil-acetic acid.O-[3-
tetanyalro-carbaZo-d-yi-aceluc-acit-)-to

3,4-Dichloro- C23H22N203C12

1.09 B-§9 benzylcarbamoyl)-3-methyl-1,2,3,4- 445.345 (LCt4) 446.19
tetrahydrd=6&feoh8-§H hoeticydsnidaBy 70 0*&3' %l@l g%ro- .
CE36R22Na03kathaomni]1,15,bemuhiabrh amoy‘} e y-1,2é§:4) 423.13
412.435| (LC-4p{hazdl-Yotlatepticaadrbazol-9-yl]-acétic acid W
2006/07(0325 PCTIUI2005/054380 72 ()-|3-(2,6-Difluoro- CR3H22N2P3F2
1.04"B-11 benzylcarbamoyl)-3-methyl-1,2,3;4- 412435 (LCH4) 41316
tetrahy go-car azoll-th]-acetic lf;lcid Ex|§mple C-01 ()-
[6-Cyanp-34métty}- PRtz POV 1L 2 BHABINO3CT | 1.06
. SRR Y-SEety B atioay 410.9 @cs | 1108
()-6-Cyano-2,3,4,9-t tracﬁydro-?H-carbazo e-3-carboxylic a(;jd
methyl-phenyl-amide A stirred solution of 4-oxo-cyclohexanecarboxylic
acid methyl-phenyl-amide (50 mg, 0.22 mmol) and
(4-cyanqnhenyh-tyeiaing pxdreshigiicsacid salt (36.5 mg, 0.22 mine]) in
1ggiscighAs@H, 11 mikisheaiedteaafix dr AN crggsoéf CONg; 1,08
H2S04 are added gnpddae gaction mixture is agdifrheated| td &tk for
another{l h, then cooled to rt and poured into 5% aqueous{NaOAc. The
resuiting-precipitate-is-fittered;-rinsed-severaHimes—with-H20-and-dried
under high vacuum providing pure subtitle compound (35 mg) in 499
yield as|a white-EblRrRElgeeuyhios-min; ESLIMS A3asiiive [on): §7/z
3FGde I\kFP spsbpmoyl)-3-methyl-1,2,3 4~ 442 461 (L’Cbz) 443.14
tetrahydro-carbazol-9-yi]-acetic acid '
(+)-[3~(2,4-Dichloro-
B-67 | benzylcarbamoyl)-3-methyl-1,2,3,4- 0231124251;1(5)3012 lé (3; 445.01
tetrahydro-carbazol-9-yl]-acetic acid ) (LC-4)
()-[3-(3,5-Difluoro-
B-68 | benzylcarbamoyl)-3-methyl-1,2,3,4- C23§f§§§?3m Ig‘: 413.09
tetrahydro-carbazol-9-yl}-acetic acid . (LC-4)
(H-[3-(3,4-Dichloro-
B-6S | benzylcarbamoyl}-3-methyl-1,2,3.4- ng}iizsNSiCSBC 12 lé)i 446.19
tetrahydro-carbazol-9-yl]-acetic acid : (LC-4)
B-70
(+)-{3-(2,4-Difluoro-
benzylcarbamoyl)-3-methyl-1,2,3,4- 023{;2;}:5?3}?2 1854 4;; 'I%IS
tetrahydro-carbazol-9-ylj-acetic acid ‘ (LC-4) | [M-H]
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15 329.40 for C2117119N30). 'H-NMR (CDCI3): 2.12 (m, 214); 2.53 (m,
1H); 2.73 (m, 314); 2.93 (m, 111); 3.34 (s, 31-1); 7.25 (m, 3H); 7.32 (m,
214); 7.41 (m, 2H), 7.71 (s, 11-1); 8.04 (br s, 1H). al)

4-0Ox0-C cIohexanecarboxyllc acid methyl-phenyl-amide 20 Oxalyl
ot ZB &) g, 7.0 mmol) and a few drops of dry DMF are Ié%éﬁgs;gsmse
stlrred solution of 4-oxo-cyclohexanec&tboxylic acid (0.50 g, 3.5 mmol) in
H2C12 (7. ml) and the. reaction is kept stirring at it overnight. The

volatiles|are removed under reduced pressure, the residuelis azeotroped

with toluene and grfgd2ipdsriaigh-vacuum yieldin crudea id chloride.
the pirlei

ThisTnalesiakidceebates Vhauhntes pufi ethl&hiline413.16
(0.16 g, Pstiabydnorctibar 19 AL dHcratjdr ce of DI .58 g,

4.5 mmal). After stirring overnight at rt, saturated aqueous NaHCO3 jis
added andthe mixture extracted-three times—with CH2€ 12, Thecombined
organic layers are dried over Na2S0O4 and evaporated. The residue is
column chromatographed on silica gel (hexane/ EtOAc 2:1) and the title
M@@QﬁOSZS PCT/IB2005/054380 73 compound is obtained as a

yellow so in 570/ |eId tR (LC-4) 0.89 min; ESI- M
s B Db e AR 5k s AT Ry DL L et
¢CDCI3): 2.04 (m, 611); 2.45 (in, 2H); 2.65 (m, 1H); 3.28 (s, 3H); 7.22 (m,
211) 7.44 (in, 3H). 5 b) Ethyl

-[6-cyano-3-(methyl-phenyl- carbamoyl? 1,2,3,4-tetrahydro-carbazol-9-yl]-

LfeCrane-<itrb a-didsiioof H-carbazo e-3-carboxyhc acid methyl-phenyl-amide

B-6riexanedidto?- J%E@mﬁuahuhﬁf&@m 3-sabaxia ﬁﬁéﬁ 1-amide (50 mg, 0.22
met@: I amld 0.43 mmol) in dry DMFé1 2;&) is added
B B BPHR L ACH a8 R0 4722 oD in

phanial) AEGE r@actjon mmwdrm iseAtixr &t atht mwn@m&benmubemsm are added

[ P t
AR B D G0A D G
nreRshiaac % vaperatdiatrhe redeenlinsupetpibyect filtred, rmsed several times

GO MAIQARBNIQR RN tA.E Sl RRXAPRIVEIR Surk: LHBHRIONIGR g?mg} in 49%
coglnapound 91 mgf% as a beige solid in 51% eld tR (LC -3) 1.1

O3 (BB SR . (it W1 b Wommita B Y3 @epsit v dordo vz 3598 IV (caled
B2 I5NGHB) NHNNVIR NAR QII)CYL 2. (12 7 21Y 2. SH)11T; (73l 3H); 2.93

I.pfﬁ*‘{%?"%o%%?ﬁi‘#élﬁé? S0 Talll, 28 P19 45 @10 36 o

al) 4-Oxo-cyclohexanecarboxylic acid methyl-phenyl-amide

Oxalyl 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 1t overnight. The volatiles are removed under reduced pressure,
the residue is azeottoped with toluene and dried under high vacuum yielding crude acid
chioride. 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). Afler 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;SOj4 and evaporated. The
residue is column chromatographed on silica gel (hexane/ EtOAc 2:1) and the title
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7.33 (m, 111); 7.41 (m, 511); 7.50 (d, J=8.0 Hz, 111); 7.87 (s, 111). 20 ¢)
()_[6-Cyano-3-(methyl-phenyl-carbamoyl)-1,2,3,4-tetrahydro-carbazol-9-yl]
-acetic acid Ethyl

‘[f%c%%&%ignethyl-phenyl-carbamoyl)-l,2,3,4-tetrahydro-caggf&%b%%}l%%&

IS” saponified analogous to the conditions described for Examp
yielding the title compound: tR (LC-4) 2205 min; ESI-MS (positive ion):
m/z 388,06 [M+1l]+ (calcd 387.44 for 023H21N30§) '‘H-NMR CDCl?Q: ]
Crpgnd 15 45teined a2 Prieryelioniselifl Q) 8)dn it 3eld; tod-5-43 489 min; ESI-
B RiA6e(lon)l 1) 223 188 (P HYaIERE (M3 TohC7ZBLNE),LH). WO

107 RC 005/054380, 7 ble 3. EX I -0 >
s S R e e S T S 20

T (mEXnple A-01 or A-02. Ex. Compound Name Formula LC-MS MW

tR ESI (Method) rn/z ()-[6-Methyl-3-(methyl-phenyl- C23H24N203 2.28

C-02 carbamoyl)-1,2,3,4-tetrahydro- 377.2 376.455 (LC-3
gﬁ?&i‘?ﬁ%sﬂzﬁl“

g §ibl G sty -Prserdar barvndiny Eorts vy
2&AdC-03 carbamoyl)-1,2,3,4-tetrahydro- 381.15 carbazol-9-yl]-acetic

id 380. C- -[6-Chlora; 3- I-phenyl- C22 03C1 2.
B S A AR oS e o aroosi
weithdrdieayyRraicet(. kb )4brond)de(@me Pl ibehyl) G2264a1 KQOB! Baime,

- -0 L
e

P poweAl 1P ARGl Aduces ns. pedoatiE HaGla The
dbfabihed pifadetianny 22 (ebay e YD £dPMZdNLZRE R:drNa;8,, filtered and
&%L%?a%%?’%% %é%é‘dé?érgmﬁiéé’ B)?’ ggh}n%n chromatography on silica gel (hexane/ F1OAc
1:1) to provide subtitle cornpound (91 mg} as a beige solid in 51% yield. &z (LC-3) 1.15
min; ESI-MS (positive ion): m/4z 416.09 [M+H]" (caled 415.19 for CasHosN30s). "H-NMR
(CDCL): 1.13 (t, /7.0 Hz, 3H); 1.79 (m, 1H); 2.05 (m, 1H); 2.25 (m, 1H); 2.65 (m, 1H);
2.72 (m, 2H); 3.19 (s, 3H); 3.24 (m, 1H); 4.07 (g, /=7.0 Hz, 2H); 5.00 (d, /=3.3 Hz, 2H);
7.33 (m, 1H); 7.41 (m, SH); 7.50 (d, /=8.0 Hz, 111); 7.87 (5, 1H).

¢) {(¥)-[6-Cyano-3-(methyl-phenyl-carbamoyl)-1,2,3 4-tetrahydro-carbazol-9-yl}-acetic acid
Ethyl [6-cyano-3-(methyl-phenyl-carbamoyl)-1,2,3,4-tetrahydro-carbazol-9-yl}-acetate is
saponified analogous to the conditions described for Example | yielding the title compound:
tg (LC-4) 1.05 min; ESI-MS (positive ion): m/z 388.06 [M-H]" (caled 387.44 for
C23H21N305). 'H-NMR (CDCL): 1.76 (m, 1H); 1.99 (m, 1H); 2.20 (m, 1H); 2.64 (m, 3H);
3.15 (s, 3H); 3.26 (m, 1H); 4.83 (s, 2H); 7.36 (m, 7H); 7.81 (s, 1H).



carbazol-9-yl]-acetic acid 392.454 (LC-3) ()-[7-Chloro-3-(methyl-phenyl-
C22H21N203C1 2.34 C-08 carbamoyl)-1,2,3,4-tetrahydro- 396.873 (LC-3)
397.07 carbazol-9-yl]-acetic acid WO 2006/070325 PCT/IB2005/054380

VB R

opyl-3-(methyl-phenyl- C25H28N203 2.22 C-0
2,3 4-tetrahydro- 404.508 (LC-3) 405.16 Fermansisis

carbazol-9-yl]-acetic acid ()-[8-Chloro-34methyl-phenyl- C22H21N203C1

2.09 C-

Bt 39

&

10 carbam

Kirdiaes

)-1,2,3,4-tetrahydro- 397.07 carbazol-9-yl]-acetic

%ﬁ B-Ea R AR ERHER PrB B BFAERFVIE Aeaboqqys g 3 described

{dr(0B:Enihld OiGR-Lx2dpte ety dredzarbazol-9- 407.425 (LC-4) 408.06
yl]-acetic acid ()-[3-(Methyl-phenyl-carbamoyl)-6- C23H21N203F3 1.13
C-12 trifluoromethyl-1,2.3.4-tetrahydro- 431.04 carbazol-9-vl]-acetic acid

436x42% (LC-4) {pqvpMethiaditmethyl-phenyi®@sbBula LC-MS
carbampoyl)-1,2,3,4-tetrahydro- C23716 5503 (LMW C 2) 377.04 ESI
carhazgl-9-yll-acetic acid (f)-[8-Chloro-3-(indan-2- C24H23NGdetod) 97z
C-14 ylgarbamoyl)-1,2,3,4-tetrahydro- 422.911 (LC-5) 423.23
carbazol-9-yl]-acetic acid (t)-[8-Chlorg-3-(2,2- %’Lg%p 29H2;N§O:;Cl
10215 &t ic;gfb{%’% 1 Patrany drzg-gét BFPLcis) 48729 3775
carbazgl-9-y c%%ﬁ&?é qfﬁ):- - ro-3-(2,3-di¥i¥f@fésindole-1L.C-3)
S C
C23H21N203C1 0.9 -J16 carbonyl)-1,2,3,4-tetrahydro-carbazo]- 409.2
9-ytl-acgtic acid 408884 (LC-5) WO 20067070325 PCT/1B2005/054380
(£)-[6-Fluoro-3-(methyl-phenyl- C22H21N20O3F 2.19
C-03 carbamoyl)-1,2 3 4-tetrahydro- 380.418 (LC-3) 38115
carbazoi-9-yl]-acetic acid )
{£)-[6-Chloro-3-(methyl-phenyl- C22H21N203CH 2.31
C-04 carbamoyl}-1,2,3,4-tetrahydro- 396.873 (LC-3) 397.14
carbazol-9-yl]-acetic acid ’
()-[6-Iodo-3-{methyl-phenyl- C22H21N2031 2.44
C-05 carbamoyl)}- -carbazol-9-y11,2.3 4 48832 @L.C-3) 489.00
tetrahydro]-acetic acid )
(+)-[6-Bromo-3-(methyl-phenyl- C22H21N203Br 2.38
C-06 carbamoyl)-1,2.3,4-tetrahydro- 441324 (LC-3) 443.00
carbarol-9-yl]-acetic acid ’
(#)-[6-Methoxy-3-(methyl-phenyi- C23H24N204 2.17
C-07 carbamoyl)-1,2,3 4-tetrahydro- 392,454 LC3) 393.13
carbazol-9-y1]-acetic acid ' i
(£)-[7-Chloro-3-{methyl-phenyl- C22H2IN203C1 234
C-08 carbamoyl)-1,2,3 4-tetrahydro- 396.873 C-3) 397.07
carbazol-9-yl]-acetic acid . (LC-




76 (t)-{8-Chloro-3-[4-(4-fluoro-phenyl)- C25H25N303C1F 0.97 C-17
piperazine-l-carbonyl]-1,2,3,4- 469.943 (LC-5) 470.27
tetrahydro-carbazo]-9-yl}-acetic acid ()-[3-(Benzhydryl-methyl-
C29H27N203C1 1.06 C-18 carbamoyl)-8-chloro-1,2,3,4- 486.997 (LC-5)
biligeecald O?Q?Féhydro carbazol-9-yl]-acetic acid

(-[3-(Benzhydryl-carbamoyl)-8- C28H25N203C1 1.01 C-19

chloro-

2.3,4-tetrahydro-carbazaol-9- 472

971(LC-5) 473.3

PCT/IB20605

yl]-aceti

/054386

acid

()-[3-(4¢
carbony
cqft@zc
13.8 C-
carbazd

71 car O

Benzhydryl piperazine-I- C32H32

‘fsé’ : 2’? jxa E%
P(lfji(+3 uoro 3-

[-9- yI] acetlc ac

N303C1 0.87 C-2

42.077 é% 942.3

irotAaBENBsTh
rahydro4®020829 (L
methyl-phenyl- C

D

12E203F

C-@)3983.14
P2H21N2

405.16

D3F

6:8C=2p
carbazg
C-23 c4

454.23

>carbamoyl)-1;2;3;4-tetrahydro-

[-9-yl]-acetic acid (+)-[3-(Benzhyd

DamOUEABHON0hE g4t {542

tefrdfydro-carbazeli®-Vl;aeatcasied+)-{6- Fluoro 3 4 (4-fl
C25H2%5N303E2bhA8 LyPlapifietidne-1-c;

tetrahydro-carbazol-9-yl}-acetic a

80-418-(LC-8)-38
ryl-methyl- C29H2
2 (O 10381

1rbon9ﬂ 1) ,34 45
cid WO 2006/0 70

A0
L.UJ

10ro ZE:ghen

7N203F
2.09

325

1.14

yI397.07

(Uc-4)

PCT/IB
C25H2]
(LC-8) 4
C30H29
(LC-8) ¢

005/054380 77 (+)-[3-(Benzyl-is
9-Tb. Pt
| penbear|dbrrrbeng
)NDEHE-18.0-etbysrarsibe1ck % 4-
185.26

ylj-acetic acid

bpropyl-carbamoy
trahydro-carbazo

yl-pR2H AR D
-tetralpygua£arbal

amb{B-
2% 44

)-
-0-422.4

D8

408.06

C-12

(+)-[3-(Methyl-phenyl-carbamoyl)-6-
trifluoromethyl-1,2,3 4-tetrahydro-
carbazol-9-yl]-acetic acid

C23H21N203F3
430.425

1.13
LC-4)

431.04

C-13

(&)-[7-Methyl-3-(methyl-phenyl-
carbamoyl)-1,2,3,4-tetrahydro-
carbazol-9-yl]-acetic acid

C23H24N203
376.455

1.03
LC-2)

377.04

C-14

(£)-[8-Chloro-3-(indan-2-
ylearbamoyl)-1,2,3.4-tetrahydro-
carbazol-S-yl]-acetic acid

C24H23N203C1
422.911

0.97
(LC-5)

423.23

C-15

(=)-[8-Chloro-3-(2,2-diphenyl-
ethylcarbamoyl}-1,2,3,4-tetrahydro-
carbazol-9-yl}-acetic acid

C29H27N203Cl
486.997

1.02
(LC-5)

487.29

(£)-[8-Chloro-3-(2,3-dihydro-indole-1-
carbonyl)-1,2,3,4-tetrahydro-carbazol-

9-yl}-acetic acid

C23H21N203Cl1
408.884

0.99
LC-5)

409.2




yl]-acetic acid (+)-[3-(Azocane-I-carbonyl)-6-fluoro- C221427N203F 6.5
C-27 1,2,3,4-tetrahydro-carbazol-9-yl]- 386.465 (LC_8) 387.25 acetic acid
(+)-{3-[Benzyl-((S)-1-phenyl-ethyl)- C30H29N203F 9.0 C-28

TR,

N

-6-fluoro-1,2,3,4- 484.569 (LC-
ba7ol-9-yl}-acetic acid (+)-{3-[Benzyl-(R)-1-phERYEEHHY***

8) 485.19

C30H29N203F 7.4 C-29 carbamoyl]-6-fuoro-1,2,3,4- 484.569 (LC-8)

id_(+)=[6-Fluora-3-((R)-1-phenyl-

485.33_ tetrahydro-carbazol-9-yl}-acetic.a
C23H23N203F 10.6 C-30 ethylcarbamoyl)-1,2,3,4-tetrahydfo- 394.445
(LC-9) 385-15-ashaaquS4ihasetimasi-(-);[3- enz(r%%meth |-
CE9H2 TN 2pPErdzRE-Caibaaatbamayl)-6-1 c%%’%?% 3 c.5(zfﬁi)c:-4)470.z7
471.47 |tetrahyditecedrbat-Ol8 ylilsettetiddcid )
(-)-{6-Fluoro-3-[4-(4-fluoro-phenyl)- C25H25N303F2 1.09 CG-32
piperazine-t-carbonyt}-1,2;3,4- 453488 (JC-2) 454.23
tetrahydro-carbazol-9-yl}-acetic acid WO 2006/070325
PCT/1B200505836 s n7hydy| suatiaiyy-isppropybertessnoy)- 1 .06
costTN2 %’?@)383?} shetd:473, -tetrah@;{glk;_@g,t:;arbazoI@;(;élg)Z.46@37‘31
(LC 8) 4283 Yy cathezlid TH-p88& A L phenethyl-carbamoyl)-
C30H29N203F 10.3 C-34 6-fluoro-1,2,3,4-tetrahydro-carbaizol-9- 484.569
(LC-8) 485.19 yl]-acetic acid (-)-[3-(Azocane-I-carbonyl)-6-fluoro-
C22H27NZQ3%. 438,55 Lamhdaietiplydro-carbazol-9-yl]- 386.465 (LC-8)
3@7459 %ﬁ%@%@g@,&gﬁ G2k o PhéAALEAOEIOH29MI03F 9,0, 5
C-36 cqrbamoyli-byflugiqid :2id.4- 484.56D (LCHRHS 46 | 1LC-5)
(£)-[3-(4-Benzhydryl-piperazine-1-
C-20 |carbonyl)-8-chloro-1,2,3 4-tetrahydro- CBZI;I:;I(\)T’?;) 3c (Sg_';) 542.35
carbazol-9-yli-acetic acid )
(+)-{3-(2,3-Dihydro-indole-1-
C-21 fcarbonyl)-6-fluoro-1,2,3 A-tetrahydro-| 21 U203 (gé'_gg) 393.14
carbazol-9-yl}J-acetic acid ’
(+)-[6-Fluoro-3-(methyl-phenyl-
C-22 | carbamoyl)-1,2,3,4-tetrahydro- 022?3%12280% (LééfS) 181.09
carbazol-9-yl}-acetic acid ‘
{+)-[3-(Benzhydryl-methyl-
C-23 carbamoy!)-6-fluoro-1,2,3,4- 0293%)72220% (ﬁé_‘;) 471.13
tetrahydro-carbazol-9-yl]-acetic acid ’
(+)-{6-Fluoro-3-[4-(4-fluoro-phenyl)-
C-24 | piperazine-1-carbonyl]-1.2,3 4- czsg;zgﬁggﬁz (Llé)_i) 45423
tetrahydro-carbazol-9-yl} -acetic acid ’




tetrahydro-carbazol-9-yl}-acetic acid (-)-{3-[Benzyl-((R)-1-phenyl-ethyl)-
C30H29N203F 8.0 C-37 carbamoyl]-6-fluoro-1,2,3,4- 484.569 (LC-8)
485.4 tetrahydro-carbazol-9-yl} -acetic acid (-)-[6-Fluoro-3-((R)-1-phenyl-
%@gzﬁggozoslr 7.5 C-38 ethylcarbamoyl)-1,2,3,4-tetrahydro- 394445

3

3grbazol-9-yl]-acetic acid Example D-01 Benzyl

PCTAB2O0S

S(}LSC4:380

(t)-9-carboxymethyl-2,3,4,9-tetrahydro-TH-carbazole-3-carboxylate 5 a)

enzyl

)-9-ethaxycarbonylmethyl-2,3,4,9-tetrahyfdro-IH-carbazole-3-carboxylate
Cesium ¢ayhsnBia£p-3bgopy camahoand benzylbromide (60 mg, 0.35
nmay dﬁ@l,m&-m&mdiﬁgbaﬁmm%t&?%% 93 (1o é 03312316
mmol) in dry DMF (1]rmteti€laeidesulting slispensioh ssstirred f?.)r2 h,
poured into saturated aqueous KHZP04 splution and WO 2006/070325

438079 extractedthree times with diethylgther:-Thy
combin %ﬁgzgic layers aerﬁewévasged Wiéh H20O and brine, dried over
Na2SO ﬁg@i}g@@? “FeRIAIeYs-crysializ isoRyapy!
etheto BiRoRi ﬁfﬁtﬁ@?@éﬁﬂﬁ 'Gﬁﬁaz@ﬁ‘ngg)ga@aﬁ%?ggolid&%%% 485.26
vield. tR (LC-4) 1.2/ AfH\EYpositive ioh) m/z 392.94 [M4H]+ (calcdi
391.18 for C24H25N04). 5 'H-NMR (CD(13): 1.06 (m, 311), 1.89 (m| 1H);
P.17 (m] 111); 2.56 (m, 211); 2.73 (m, 2H); 2.90 (m, 11-1);13.98 (m, 2I-1);
451 (d, ﬁl[gﬁA‘i‘&ca%E')l?-éaﬁ%@;)%?ﬁ&o?oHZ’ 2H); 6.94 (m, 311); 7.12 (m,
Bi07.27 (M, 11Dy dro-carbazol-9-yi]- | CP2HZTN2O3E | 65 1 g0, 54
Benzyl()-9-carboxymgtlz2i3,4,9-tefrahydro-IH38arHEz ole-3-d&ESXy late
10 Benzyl
-S-ethoxyearbonyimethyl-2.3.4.9-tetrahydro-lH-carbazole-B-carboxylate
is saponified analogous to the conditionsjdescribed for Example A-OL
yielding|doef SHBengyrhSimentby(1-Ghat))-1 |0 ﬁ (Mks (posjtive ign):
miz364.96 [MJ]W&H@B@:%H@:&@-ZZH:Zim@ample ?b%i 485,19
(R)-1-Phéatabgdugicarmedd rbokimanstincd3 4,9-tetrahydro-IHcar azgle-3-
carboxylate

(+)- {3 Benzyl-((R)-1-phenyl-ethyl)-
C-29 carbamoyl]~6-—ﬂuor0—1,2,3,4-y) C30§§19§¥6%O3F (ng) | 485.33
tetrahydro-carbazol-9-y1} -acetic acid )
(+)-[6-Fluoro-3-((R)-1-phenyl-
C-30 ethy}carbamoy})-l,2,3,4~t§h‘ah§dro~ 02351294322503}? (Ifgg) 395.15
carbazol-9-ylJ-acetic acid )
(-)}-[3~(Benzhydryl-methyl-

C31.|  carbamoyl)-6-fluoro-1,2,3.4- CZQ%%?;ZOSF (1%}4) 4147
tetrahydro-carbazol-9-yl]-acetic acid )
(-)-{6-Fluoro-3-[4-(4-fluoro-phenyi)-

C-32 | piperazine-1-carbonyl]-1,2,3 4- czsﬁggﬁggsm (Eé)-gz) 454,23
tetrahydro-carbazol-9-yl} -acetic acid '




20 a) Ethyl ()-(3-chlorocarbonyl-1,2,3,4-tetrahydro-carbazol-9-yl)-acetate
Oxalyl chloride (1.26 g, 10 mmol) is dropwise added to a solution of
Intermediate 1.1 (1.5 g, 5 mmol) in dry CH2C12 and the resulting orange
W%Iutlon 5 stlrred overnight at it. The volatiles are removed under r}e l6IC4380
pressure WA the residue is azeoptroped twice with dry toluthe BAd ik
dried under high vacuum to leave the cfude subtitle compound as 25

brownish oil, which is used without further purification.b):

(R)-1-P

enyl-ethyl

()-9-eth yqa,r@myyneﬂpxbay&%a&atrﬁblydr
hge(3 _E,Blérrmtbdwleéﬂﬁ;ﬂm%’tr

nyl-ethanol (0.55 g, 5.4 mmol), [

Z0

and tre gg W|th

IEA (1.949, 151

-3-¢C
|-9-

nmol) and

rboxy
_—Eﬁcetaue&z

late

overnig
saturatef
overNg
evapora

gel (hex

P{61 Mg, 0.5 mmot). The resuttingy

effow sofutionis

frt dlluted Wlth EtOAc and succes

YidBetry gy
i\ %ﬁ’i"rﬁ%ﬁﬁb’%ﬁ%*ﬁ%&?ﬁ%}

ited. The ré3ld5EH1E 35iffified by col
ane/ EtOAc 5:1) to provide the s

brines ot KRpasKC
325 PGSR/ ¥$2005/0

umn chromatograjphy on sil

Lbtitle compound

frredat

sively washed with 0.1 N HCI,

ayegpis drn
S54B88%)8(

1S yellow

Lt

ied
) 485.19

jca
oil

(1.36 g
406.14 |
(tcdss7 L
2.87 (mj,
J=6.5 H

1P

in 76% yield. tR (LC-4) 1.23 min;
[\./E[Ij] A eRIGH 4004908 A2
Ao 5801 04131

4H)"3.12 (%eg}graci@ 18 (q, J 6.5
z, 1H) 7.14 (m, 3H); 7.34 (m, 5H

athyvl

ESI-MS (positive
'NO4). 5 'H-NMR
1) YR 293Y);
117, 5%.71 (5
); 7.48 (m, 1H). c

ion): m/z
CDC13):
2.34-fm,

5, 5.4

1.24

11k 19

$.95(q,

Ry

()-9-car
stirred 4
(S3¥th

b\ex;mbethyyl -2,3,4,9-tetrahydro-IH-
it BedR)-(cPhbpiibethythyl)-

pxyceathompyhiethijnor® UBetrahy

(50 mg,
(0.555

@I@ymﬁﬂl)hwqi%](ﬂ ACGHP) agidr

ml, 0.111 mmol) at it for 1 h. The &

carbazole-3-carbq

xylate 10

H2ON203F
dro- % %azole
pated Wlth 0.2N

3clh

gueous N

A

Xy|&48$.46

NaOH

asic reaction mixture is washed

three ti
dryness.

el

(calcd 3

Hz, 3H):

mes with diethyl ether and the aq{

g
Wk

1.83 (m, 1H): 2 21 (m_1H); ? 74

ositivé&MﬁQm/z 3

(m, 4H);

leous phase is evaporated
ed from diisopropy! ether tg give
l aE3ARENZKIBF solid 3D m
qI92-gM]+
MR (DMSO-de): 1

48 (d, I3

(0]

) ks 4
5.8

C-38

(-)-[6-Fluoro-3-((R)-1-phenyl-
ethylcarbamoyl)-1,2,3,4-tetrahydro-
carbazol-9-yl]-acetic acid

C23H23N203F
394.445

7.5
(L.C-9)

365.08

Example

D-01

Benzyl (+)-9-carboxymethyl-2,3,4,9-tetrahydro-1H-carbazole-3-carboxylate

a) Benzyl (£)-9-ethoxycarbonylmethyl-2,3.4,9-tetrahydro-1H-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 1t for 2 h, poured into saturated aquecus KH>POy solution and
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2.95 (m, 1H); 4.23 (s, 2H); 5.84 (q, J=5.8 Hz, IH); 6.88 (t, J=7.2 Hz, 1H),
6.95 (t, J=7.2 Hz, 20 1H); 7.15 (d, J=8.1 Hz, 111); 7.32 (m, 6H). Biological
assays: Preparation of CRTH2 membranes and radioligand binding assay:
Preparation of the membranes and radioligand binding assays are
%grﬁ)?ﬂ?é@g’ccording to 25 known procedures, e.g. Sawyer%?é[%‘ff’?@?‘.‘s\?."
Pharmacol., 2002, 137, 1163-1172). A7¢lonal HEK 293 cell line,
expressing high level of recombinant h\CRTH2 receptor, is selected for

YEaptebihratiOmer bristhresberefliesemivigdraeppisdaxasnare ished with H.0
4l brisite Eﬁﬁ@?&%ﬁﬁfﬂﬁﬁ@éd&iﬁ%@h&%@&i@;& ig%\"yﬁﬁfxlﬁgd @okalkopropyl
enanthroline) per. plate using a_police rubber and transferred.intg
B A TSV G e MO G e B9 121
ro6n (MBI geatitiv S 80 )y far38 T [MicH N dnaled a8pa8dedGnHyifer,A. Cells are
1the d iZadi ith. I o) iz f . )
e e o e B 28
88 spdhbed I8 Eﬂbgﬂﬁ)ﬁd’nééﬁﬁ Yrt? 2006/ 8D 8RR G TriERd BB H38G4dm. 3H);
ouifen BIBOmWahisigS mM MgC12, 250 mM saccharose, pH 7.4) and
aliquots are stored frozen. Binding assay is performed in a total volume of
250 gl. In each well, 75 gl buffer C (50 mM Tris, 200 mM NaCl, 1 mM

1B By D( 130 BSBogyrntdnd e fi de);18uahyiriNEN Sabhl el } isafhonidert with
{311}4:P6 Y ) r well),fr sl .

s T e A O G P e s
sersEind pralneets Hofde candifiansirdgscobeshVISOERenln sphdtifirigiliagngure title
Bfahida.added 19 theosastiermixtpeabd i nal ranseniationichigs 41 for
binding assay mix is incubated at rt for 90 min and then filtered through a

ek plate. The filter is washed three times with ice cold 10 binding
buffer. Then, 40 pl per well Microscint-40 (Packard) are added and the
bound radioactivity is quantified by means of Topcount (Packard). Test
for antagonist binding to the CRTH2 recepto : Compounds of Formula |
EieplajelE50 values of less than 10 gM, as exemplified in the 15

(o/lowing JiRdie, f5.ahlg 4 &omeaynd NamehGRbHEBR G rtzae1ir]

carboxylate

a) Ethyl (+)-(3-chlorocarbonyl-1,2,3,4-tetrahydro-carbazol-9-y1)-acetate

Oxalyl chloride (1.26 g, 10 mmol)} is dropwise added to a solution of Intermediate 1.1

(1.5 g, 5 mmol) in dry CH,Cl; and the resulting orange solution is stirred overnight at rt.
The volatiles are removed under reduced pressure and the residue is azeoptroped twice with
dry toluene and then dried under high vacuum to leave the crude subtitle compound as

brownish oil, which is used without further purification.

b): (R)-1-Phenyl-ethyl ()-9-ethoxycarbonylmethyl-2,3,4,9-tetrahydro-1 H-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 mmel). The resulting yellow solution is stirred at
rt overnight, diluted with EtOAc and successively washed with 0.1 N HC, saturated
aqueous NaHCQO;, H>O and brine. The organic layer is dried over Na,80Q, filtered and
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0-{3-[(3-Chloro-phenyl)-methyl-carbamoyl]-3-methyl-1,2,3,4-tetrahydro-

0.001 carbazol-9-yl}-acetic acid
(-[3-(2,3-Dihydro-indole-I-carbonyl)-1,2,3,4-tetrahydro-carbazol-9-yl]-

0.002 ac%tic acid T 05
Uéﬁf-Wé%ﬁg-(phenyl-thiophen-3-ylmethyl-carbamoyI)-l,2,3‘?2— o/ 054380
tetrahydro-carbazol-9-yl] -acetic acid 80
()-[3-Methyl-3-(methy!-pherfliyl-carbamoyI)—l,2,3,4-tetrahyd(Q-carbazol-9-
S‘f’ﬁwda@ﬁ &esidyg is purified by column chromatography on silica gel (hexane/ EtOAc
O-{BreRenaikphanpticahapoyilt smatbyl il 21314 it aarbazol-9-

: [l-acetic aci 2006/070325 / 43
et i L R B e o,
OBUZNLY]] -acetic acid
(h[mb_ | géﬂlhﬂ?ﬁor{%'EE%@!P@!H%@%‘.@I@&&VH&%'ﬁz‘}iﬁ‘ﬁaﬂdﬁj (R, BB 34 (m,
carbazol-9-yl]-acetic aci
s AEHe fépﬁﬁe}@@ér@h‘b%@Hf’f?p%—%ﬁ@ﬁ@ﬂréh%ﬁ%ﬁ?ﬁ&zéﬁ@ Hz,
01022 il jacey; agd (m, SH); 7.48 (m, 1H).
(-)-[3-(Benzyl-isopropyl-carbamoyl)-6-fluoro-1,2,3,4-tetrahydro-carbazol- O
067 9-yl]-acetic acid Intracellular calcium mobilization assay (FLIPR):

Qfﬂ'@*@M@Yﬁ%%ﬁ%ﬂ%i%Mﬂ%@&hﬁyiémeﬂt{acanm&etﬁa:arboxylate
K0RFRIALi08 03 &Y Eﬂ&‘ﬁgﬂéﬁyﬂyﬁﬁ "ANQIEE 0 A IRV HNO DSy dro-11-
expression vector pCDNAS5 %roger&}are rownto corifluency in
E%%Ewlfréwagm&?é? Ghes) Medimme BﬁB%éhﬂéalMﬁ%% Y&ihIOclN aqueous
mltom((bsasld zﬁim@nmﬁhoﬁ\aim&grgﬂ)dmgmh fxﬂyams/ Cg;@@@ga}ﬁalkme
culture.gonditions,(37C in a humidified atmosphere of 5% ells are ..
NSRRI SF Y G S R P AR B RS M SR sota
RBSrGilbeyd droi Gimvpropylc el ée v blequmér futjamicrlbo 200 tilatrnfpound as

2 R Q.Re53Y Rulfer jgarts of Hank's BSS (HBSS, Bioconcept) and
Dl\il{llieggows(gluc%ge, wit Liof’ill‘%t phenol red, Gibco)). After incubation for 45
i

ahdesmicoBShie Mredeieeciony g FRIS-A7anMb.otpdcd 39941 for
ElumnEo)27 (both Molecular Probes), 20 mM I4EPES (Gibco) in assay

b AR A A RS S5 60,
2.95 (m, 1H); 4.23 (s, 2H); 5.84 (q, /=5.8 Hz, 1H); 6.88 (t, /=7.2 Hz, 1H), 6.95 (t, /=7.2 Hz,
1H); 7.15 (d, /=8.1 Hz, 1H); 7.32 (m, 6H).

Biological assays:

Preparation of CRTH2 membranes and radioligand hinding 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, 1 mM MgClox6 H,0, 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 centrifaged at 3000 g for 40 min and resuspended in membranes in
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15

15 plates (Greiner) at 50,000 cells in 66 Id per well, and sedimented by
centrifugation. Stock solutions of test compounds are made up at a
concentration of 10 mM in DMSO, and serially diluted in assay buffer to
concentrations required for inhibition dose response curves.

BIHaaNHh D2 (Biomol, Plymouth Meeting, PA) is used aBHHBRy8ses0

A FLIPR384 instrument (Molecular Dewices) is operated according to the
manufacturer's 20 standard instructions, adding 4 pl of test compound

Bt B oM Trina 38 DM AEGlnd Simd sasabrras bl band eligietagenyfored
by#er. to obtain the desired final concentration. 10 p1 of 80 nM

prostaglandin D2 (Biomol, Plymouth Meeting, PA) in assay buffer

BYRRlemEantad Meﬁ ROYING SRR, S4HMNEATaltY, ﬂ ffep (50 mM

<0.02%, Sl ma IS then added to WO 2006/070325 P
ErisoboR WMMleé kAT OnGF o dhi @ﬁd@@oﬁe@é%%wgnﬁﬂg@gs

inifuDResCcaNGe farg -Papiiares heiqre.aodoaties fe raditidmotdRstham,

9 f L{/}é —488 nrp and Xe,, =540 nm. Emission peak values
e ERH S S 4ERTTS ba89&3p R ATRE cogpgund in
hmﬁes lﬁbd:rmm:nmg\l&wéhl&(ﬁb Formatizetl ¢ dihiiing| EDE dnddilethio thsteaction

dded 5 after ti |ne value (n ta andin .
D2 ad8 Imdréo?aerﬁlrg%ﬁ{))t 3. QF t%%‘? S ided to fit é.]ma g‘t)a?[ gr 50 min
%ﬁ@@%ﬁ&%@%ﬁlﬁ@%ﬁh@@@ﬁ#@fdﬁ% Bepudltioris(xagied m;mtn«@mﬂsm):old

BRdiAg salrylatethad bR VakiesiABleReRIsaRR é%.,r@&ma%bdtﬁ@éound
ggtrmula | antagor1f17,6§y staglandm D2 mediated hCRTH2 receptor

RARVTY B/AH3H e ol ppeRpnEad A Blified in the following
Table 5. Table 5 hCRTH2 Compound Name FLIPR IC50 [1<M]
0-[3-(Methyl-phenyl-carbamoyl)-6-nitro-1,2,3,4-tetrahydro-carbazol- 0.011

'ﬁeyufb@%%&ﬁi@binding to the CRTH2 rece%tor:
(0-[3-Methyl-3 (methyl phenyl-carbamoyl)-1,2,3,4-tetrahydro

O SR AR e o et s ey

ipilowpclable 4.
0-{3-[(3-Chloro-phenyl)-methyl-carbamoyl]-3-methyl-1,2,3,4- 0.020
Tabled
hCRTH2 BDG
Compound N.
pound Name [Cso [uM]
(£)-{3-[(3-Chloro-phenyl)-methyl-carbamoyl]-3-methyl-1,2,3 4-tetrahydro-
. . 0.001
carbazol-9-yl}-acetic acid
(£)-[3~(2,3-Dihydro-indole- 1 -carbonyl)-1,2,3,4-tetrahydro-carbazol-9-yl}- 0.002
acetic acid ' '
(£)-[3-Methyl-3-(phenyl-thiophen-3-ylmethyl-carbamoyl)-1,2,3,4- 0.002
tetrahydro-carbazol-9-yl]-acetic acid )
(¥)-[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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20

tetrahydro-earbazol-9-yl}-acetic acid
(0-{3-[Methyl-(2-trifluoromethyl-phenyl)-carbamoyl]-1,2,3,4- 0.045
tetrahydro-carbazol-9-yl}-acetic acid
&F&-és-&zg-[z)ihydro-indole-I-carbonyI)-G-fIuoro-l,2,3,4-tetrah¥)dro- 0.028

CAHBA2 01 8% -acetic acid CT/IB2005/054380
(+)-[3-(Azocane-I-carbonyl)-6-fluoro-1,23,4-tetrahydro-carbazol-9- 0.046

yll-acetic acid _()-{3-[Benzyl-(2-cyano-ethyl)-carbamoyl]-3-methyl-1,2,3,4-

g@iﬁ.é%%%%;gé%sgggg%%ﬁf%grﬂgm%e'h?zw,@-t%s}%%@%ﬁm;_

84 9. 1]-acetic acid 0.008
[3-(2.3-Dihydro-indole-l-cargonvl)-3-ethvl-1.2.3,4-tetrahvdro- 0.067
car_l_—-% tic acid a. i ) ]

o B T é%e@%?ggh SRR854 0.509.019

tetrahydro-carbazol-9-yl}-acetic’acid The compounds of the invention can

e R P Vo RG Covie Blione. .02

Example E-01: Gelatin solgfr;%nc%%?gh e-filtered aqueous solution; with

%, cyclodextrins as solubilisers, of one of the compounds of Formula |
GeRREY L e

ingredient), is so mixed u L SHioR onditions, with heating, with a

sterile gelatin 10 solution containing phenol as preservative, that 1.0 ml of
solution has the following composition: active ingredient 3 mg gelatin
150.0 mg 15 phenol 4.7 mg dist. water with 20% cyclodextrins as

aelbitisers bl ExamRe 52 Serigdry substance for injection 20 5

mg of one of a compound of Formula T'mentioned in the preceding

EXTTRISE 85-f Eoomble 0070 85 GRHYE Iarsdiemara desaliedrnd ™
cytomegalovirus promotor from a single insertion of the expression vector pcDNAS

(Invitrogen), are grown to confluency in DMEM (low glicose, Gibco) medium
supplemented with 10% fetal calf serum (both Bioconcept, Switzerland) under standard
mammalian cell culture conditions (37°C in a humidified atmosphere of 5% CO,). Cells are
detached from culture dishes using a dissociation buffer (0.02% EDTA in PBS, Gibco) for 1
min, and collected by centrifugation at 200 g at 1t for 5 min in assay buffer (equal parts of
Hank's BSS (HBSS, Bioconcept} and DMEM (low glucose, without phenol red, Gibco)).
After incubation for 45 min (37°C and 5% CO,) in the presence of 1| pM Fluo-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 p! per well, and sedimented by cenirifugation.

Stock solutions of test compounds are made up at a concentration of 10 mM in DMSO, 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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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 25 saline
WSR2 solution is administered intramuscularly or intrBG&BHER/ 54380
This formulation can also be introduce#t into a twin-chambered injection
ampoule. Example E-03: Film-coated tablets WO 2006/070325

sy s sosaneiasf ik rd hdn gearsetivelurchasees fartinerescence are

ﬂ@ﬂ@f@&l%@%@%ﬁ%@{&ﬁﬁ%ﬁ@aﬁw AL LA RN ANE =540 nm.
edlentagctlve |n§{edlent 1000 %@5 corn starch 68&6%& colloidal silica

SalHFS 8‘&‘?3?@%"6 éﬁ?%fﬁ%agé‘@% H?’?:ﬁ%ﬁf%’ﬁﬁ
&twdin&ﬁib@&ﬁowa%mmmﬁumrsﬂmdﬂtmmmev@f anerolf e mmmda added)

g e'?%rl on (4 tInC%Q E% :HE.\ (f reced anéa é Co(il%%g]]"hsg Xf%malg gLﬂi(t))S 0

as act|ve mgre arc | ca
gﬁmwewﬂﬁé@mﬁ e singleaiie mﬁr@mrxgmmwféﬂweh@mmz%@

/@ﬂf%@%atﬁf)ﬁ’ WA iR dadqrae Makkmass. This is forced through a
sieve

aving a mesh size of 3 mm and dried at 45C for 30 min in a
Iuldlzed bed.drier. The dry granulates are pressed through a sieve
320NIst anai

%am%rg‘a'mes%m of 1 mm, mixed with a pre-sieved mixture (1 mm
S|eve) of 33 L}:g of corn starch, the magnesium stearate, the stearic acid

G b rﬁt@gﬂséi‘m&}wﬁm@% Gl tdRfOHA srgpiay activity
Wigony e ket COpra e die3 aftteapauasnz00B1saft gelatin
capsules, each comprising as active ingredient 0.05 g of one of the

compounds of Formula I mentioned 4, ifie receding Examples (e.g. C-03)
are prepared as follows: 25 active ingredient 250 g

hCRTH2
Compound Name FLIPR
ICso [UM]
(#)-[3-(Methyl-phenyl-carbamoyl)-6-nitro-1,2,3,4-tetrahydro-carbazol- 0.011
9-yl]-acetic acid '
(+)-[3-Methyl-3-(methyl-phenyl-carbamoyl)-1,2,3 4-tetrahydro-
. . 0.013
carbazol-9-yl]-acetic acid
(+)-[3-(Benzhydryl-methyl-carbamoyl)-1,2,3 4-tetrahydro-carbazol-9- 0.017
yl}-acetic acid '
(#)-{3-{(3-Chloro-phenyl)-methyl-carbamoyl}-3-methyl-1,2,3 4- 0.020
tetrahydro-carbazol-9-yl}-acetic acid ’
()~ {3-[Methyl-(2-trifluvoromethyl-phenyl)-carbamoyli]-1,2,3,4- 0,045
tetrahydro-carbazol-9-y1} -acetic acid R
{(+)-[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
ylj-acetic acid
(£)-{3-[Benzyl-(2-cyano-ethyl)-carbamoyl]-3-methyl-1,2,3,4- 0.036
tetrahydro-carbazol-9-yl} -acetic acid '
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lauroglycol(r) 2 liters The pulverized active ingredient is suspenden in
Lauroglykol(r) (propylene glycol laureate, 30 Glattefosse S. A., Saint
Priest, France) and ground in a wet pulverizer to produce a particle size
of about 1 to 3 gm. 0.42 g portions of the mixture are then introduced into
so?tzooﬁ/é]ﬁ%néapsules using a capsule-filling machine. WO 2668/876%55154580
PCT/1102005/054380 86 Claims: 1. A€ompound selected from the
group consisting.of 2.3,4,9-tetrahydro-IH-carbazoles 5 of the Formula I. 2
Rt P[Q\k& ﬁa{h}@@ B Ncﬁom%%% AR R34 33 and R4
ndependently represgnthy ff/@ﬂ(oxy, halogen, nitro, cyHi¥7 10
rlfluoromethvl or_formyl; R5 reoresents hvdroqen alkyl, or -CF3; R6

o[ ko alk NR?F’ _ independently
r3§§ﬂt %ﬁ%?ﬁﬁy 8?1( éﬁ %jl . B )ﬁf Bdrf\ﬂ 0.509
henvlearbonvl cyc oaIka pvrldvl ‘a kyI thlenyl aIkyI furanyl-alkyl, or
imidazolyl-alkyl; 15 or R7 and R8, together with the nitrogen atom to
which they are attached, form a heterocyclic 5-, 6-, 7-, or 8-membered
rlng system with one to three heteroatoms WhICh are selected from

ogRgyehthsiantion san Reiremadostbaris vpherligns asssadingdo
wiiithdhsamewdt Awe-anneliaiadrhanaens Ags MbichPeRZBNEWIRGS@Basitions:
unsubstituted or substituted with one 20 or two substituents mdependently
selected from CI C4 aIkyI CI-C4 alkoxy, halogen, -CF3, and -OCF3; (ii)

Rantye | dtigmg; (iii) a mono- or di-substituted phenyl ring,

w@ge%@ ﬁﬂ&é&%&gma@ﬁs INgeRSHe L SEIGHE I LML ANQIEh GL Sne

compounds of Formula I mentioned in the preceding Examples {(¢.g. Example A-02 as

30

active ingredient), is so mixed under aseptic conditions, with heating, with a sterile gelatin

solution containing phenol as preservative, that 1.0 ml of solution has the following

composition:

active ingredient 3mg
gelatin 150.0 mg
phenol 4.7mg

dist. water with 20% cyclodextring

as solubilisers 1.0mi

Example E-(2: Sterile dry substance for injection

5 mg of one of a compound of Formula I mentioned in the preceding Examples (e. .
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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alkoxy, -CF3, and -OCF3; or (iv) phenyl-alkyl wherein the alkyl moiety is
substituted by phenyl; 25 and optically pure enantiomers, mixtures of
enantiomers such as racemates, optically pure diastereomers, mixtures
of diastereomers, mixtures of enantiomers and diasteromers such as WO
VOBR5P9%28 PCr/aB2005/054380 87 diastereomeric racentAiEEBHHEL4380
forms, and geometric isomers; prodrugd of such compounds in which a
mdru]g forming group is present, as well as solvates and morphological
elloyine Hurpvises seanpd fvapeaprraation v idd08 tablacemipeeniaining 100
agcerdingcoelairrdieryherein R', R2, R3 and R4 independently represent
hydrogen, alkyl, alkoxy, halogen, nitro, cyano, trifluoromethyl, or formyl;
R5 represents hydrogen, alkyl, or -CF3; R6 represents alkoxy; aryl-alkoxy;
snovomgledienttri-substituted aryli@ygy substituted 10 independently in
moiety with halogen, CI-&@ glkyl, CI-C4 alkoxy, -CF3, -OCF3; or
-NR'R8; R7 and R8 independently reépresent hydrogen; alkyl; cyano-alkyl;
ealeidpl gk mono-, di-, or tri- Akituted aryl substituted independently
ethesaiyl sieiely with halogen, g4-£4 alkyl, C1-C4 alkoxy, -CF3, -OCF3;
aryl-alkyl: mono-, di-, or tri- substituted aryl-alkyl 15 substituted
ﬁﬁé@‘ﬁé’f‘%&ently in the aryl moietymiﬁw halogen, CI-C4 alkyl, CI-C4 alkoxy,
s@Hi8n @CHE3npitien vlasribonyl; pifenyl-Cl-C4 alkyl optionally substituted
with.a methylendioxy group at theaghengél rgng; cycloalkyl; pyridyl-alkyl;
thienyl-alkyl; furanyl- alkyl; or im aznolfilll-a yl; or R7 and R8, together with
the nitrogen atom to which they are attached, form a heterocyclic 20 5-,

R-mixa S BRBRGECHPSRIS PNt N LR IEES R ete %@m\mmﬂples {e.g.

re selected from nitrogen, oxygen and sulfur and which ring system is
&R LSS AT MFIRYNONY &otsrnriisharditherdinidalingee imragessed
with zenechpgstiqeadastis i tebOc@Ey Batititeadpithiend demin@alised water, to
[ I rom CLC4 alkyl. CI-C4 alkoxy, halogen, -CF3, .
e ol Y e o B B S L e
BREHPF AR dpiuinstitliisizod tbed Srival dderinreranialicy lare preshal oy ghQR B ve

12 sACHM RN REE W RINIHR SIalEY Infidre WDRFEIB Be) BE350% of corn
and R4 represent C1-C4 alkyl, CI-C4 alkoxy, halogen, nitro, cyan, or
S[tﬁfﬁﬁlo%%?ﬁwgmm 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 8. 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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30 4. A compound according to claim 1 or 2, wherein R', RZ, R3 and R4
represent methyl, trifluoromethyl, metboxy, fluoro, chloro, bromo, or iodo.

WO 2006/070325 PCT/IB2005/054380 88 5. A compound according to

any one of claims | to 4, wherein R7 represents alkenyl, alkyl, aryl-C1-C4
‘gﬁflﬁ?%%f)ci’é?kw, thienyl-CI-C4 alkyl, furanyl-CI-C4 alkyl, pyrillyyEER2 83054380
alkyl, or imidazolyl-CI-C4 alkyl; and R8%epresents hydrogen, aryl, aryl-Cl

-C4 alkyl, furanyl-CI-C4 alkyl, pyridyl-CI-C4 alkyl, or thienyl-CI-C4 alkyl. 5

6. A compound according to any one of claims | to 4, wherein R7

{eprgsents hydrogen, allyl, 2-cyano-ethyl, methyl, butyl, ethyl, isopropyl,
benzyl, 1-phenyl-ethyl, 2-phenyl-ethyl, phenyl-propyl, cyclohexyl, or
thiophen-3-ylmethyl; and R8 represents phenyl, 2-benzyl- phenyl,
2-methoxy-phenyl, 2-methyl-phenyl, 2-trifluoromethyl-phenyl,

B, 4-dichlorepined ykl&de3-fhenzby lsphernydnSsthips6 e 9yletrahydro-1 H-carbazoles
&E%o&gfgg%ryl, 3-fluoro-phenyl, 4-chloro-phenyl, 4- fluoro-phenyl,
4-methoxy-biphenyl-3-yl, 4-trifluoromethoxy-phenyl, 5-chloro-2-methoxy-
phenyl, naphthalen-I-yl, benzo[1, ioxol-5-ylmethyl, benzyl,

diphenylmethyl, henyl-ethyl, 2-pyridin-2-yl-ethyl,
4-penyl-benzyl; 1% dichloro-benzyl,
difluoromethoxy-h€nzy, 2-cHloro\benzyl, 4-chloro-benzyl, 2 15
methylsulfanysbe
trifluoromethyl-bengyt, 3~\jrifUdrdmethyl-benzyl, 2,4-difluoro-benzyl,
2,5-difluoro-benzg# 2,6-difluoro-benzyl, 3,5-difluoro-benzyl,
4-ch|oro-2-f|uoro-benzyl,022- rprphenyl)-ethyl, (3-fluoro-phenyl)-ethyl,
(4-fluoro-phenyl)-ethyl, (4-ch ora-phenyl)-ethyl, (2,6-dichloro-
phenyl)-ethyl, naphthalene- 1 -ylmethyl,
1,2,3,4-tetrahydro-naphthalen-1-yl, indan-2-yl, or 20 2,2-diphenyl-ethyl. 7.
A compound according to any one of claims | to 4, wherein R7 and RS,
wdgether with the nitrogen atom to which they are attached, form a

inerp=dibenzalbdazacing didin QERRRANDE, o
dihydroquinoline, g%é%é%@o’%ep%&% %8&%%, . b%%gp%ﬁgggg’oﬁm’gc 5
ey rrmehelafirng: 4, wherein R7 and R8, together with the nitrogen
m%qg@@%ig?&lggynggﬂ(ﬂtagt@pg; form a heterocyclic ring system selected
wm the group consisting of 11,12-dikydro-6H-dibenzo[b,flazocine-5-yl,
%,ﬁ?a¥ﬁ§7&%ﬁ#§3¥é$§/€a%?’fﬁiﬂ§/b$® Asoquinoline-2-yl,
B 4siRydndepehdpiotinzedont e debdtnontipheyatp-alkyl, alkenyl, aryl, aryl-alkyl,
phenylcarbonyl, cycloalkyl, pyridyl-alkyl, thienyl-alkyl, furanyl-alkyl, or imidazolyl-alky?l;

ar

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 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, -C¥;,
and -OCF3; (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, -CI's, 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

diastercomers, mixtures of diastereomers, mixtures of enantiomers and diasteromers such as
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30 piperazine-1-yl, 6,11-dihydro-dibenzo[b,e]azepine-5-yl,
6,7-dimethoxy-3,4-dihydro-IH- isoquinoline-2-yl,
7-trifluoromethyl-3,4-dihydro-2H-quinoline-1-yl, dibenzo[b,flazepine-5- yl,
IH,3H-benzo[d,e]isoquinoline-2-yl, 4-benzhydryl-piperazine-1-yl, and
RIFEEHENF WO 2006/070325 PCT/IB2005/054380 89 9. REHHEpRIGH 380
according to any one of claims 1 to 4, wherein R6 represents (R)- |
-phenyl- ethyloxy or benzyloxy. 10. A compound according to claim 1,
d«mmmmmﬁm&ﬂamemmmm hydrogen, alkyl,

E%Ys DRSS BorBlbAnEY ANOnah S C?%&%B hydrogsn

or aIkyI R6 represents phenyl- alkoxy or -NR7R 7an

ralse At meynkgeeisshinpgr age ﬁhawwmmm@@l%mf

optlonally 10 mono-substituted by halogen, alkyl, alkoxy, -CF3, -OCF3,

Y al bon enyl, di-substituted with a substitueet
mdgepen Xﬁﬁ%)/se?eiﬂggd&?ro éﬂc‘)’g%ﬁexa’lkoxy and phenyl; phenyl-alkyl
RpFSnBiprel Btitdtpehdontip mkpbentiotctmepiaiayl, efkopsidrdtigen, nitro, cyano,

%@%ﬂ{gﬂ pép@og.gf}nyl ring by methylendioxy; phenyl-alkyl which is
i-substituted by h g or mono-substituted by halogen, -CF3, -OCIIF2,

R | spssenit s HthyFF86 naphthyl-alkyl; cycloalkyl which is
m@ml Hits luhsﬁ&@smc/iﬂg%@? ﬁﬁﬁ@-"@?ﬁb BNZERARERG aﬂmﬂy&@}l} %Mkﬁﬁated
en or 0 wi ni o whig
'Hsp%t I TR R PO, 1 Bl B it o

-WRARSne or two heteroatoms selected from nitrogen and which ring

)
R A A B R S ooy o
%ﬂgﬁ%ﬁmhmwwm@%mmW@m vt daliyen, C1-C4
AMON € subpiliier RIvenVbORy sybstigiiadondh &alepen;sabdiied

R BTy 1 oy et B i B oo e%we”ﬁ%ng%ﬁ:y%

-mmmssp@awmmhmymmawwmmw@w& yll-a

céioxg hen mgtﬁﬂy -3" e?ﬁnﬂif%ﬂ etrahydrd-carba’
i SRS B
}{33%7413&@%2@{15&%%&1%%%@% Brdn?ss niel atydie-sarhreokd il 858t yolic

526,

, 7=, or 8-membered ring system with one to three heteroatoms which are selected from
nifrogen, 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 selected from C1-C4 alkyl, C1-C4 alkoxy, halogen, -CFs, -QCF;; (ii) an
unsubstituted pheny! ring; or (iii) a mono- or di-substituted phenyl ring substituted with
halogen, C1-C4 alkyl, C1-C4 alkoxy, -CF3, or -OCF;.

3. A compound according to claim 1 or 2, wherein R', R?, R? and R represent C;-Cy alkyl,
C1-Cq 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, chlore, bromo, or iodo.
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[3-methyl-3-(phenyl-thiophen-3-ylmethyl-carbamoyl)-1,2,3,4-tetrahydro-car
bazol-9-yl]- acetic acid;
Q (genﬂl henyl-carbamoyl)-3-methyl-1,2,3,4-tetrahydro- C%@J%?zlogs%;ms{)
cetic aC|d O 2006/070325 PCT/1B2005/054380 90
{3-[(4-fluoro-phenyl)-methyl-carbamoyI¥8-methyl-1,2,3,4-tetrahydro-carba
zol-9-yl} -acetic acid;
(5P IRRHYE RSN 5 PSR pRskg A 19chyTRar 9nsR] erensy threkeapbenlkyL
m&@yitaaa&m aeidafkyl, th;enyl -C1-C4 alkyl, furanyl-C1-C4 alkyi pyndyl C1-C4
en I 3 4-tetrah carbaz
% |dhen e%’cﬁ(gf‘% am%Jr i?yg te%er’gh r 4@%&
ﬁ;@g@yj-@&@d; aikyl pyridyl- C1~C4 a.lky] or thlenyl—Cl~C4 alkyl
[3-(2,3-dihydro-indole-I-carbonyl)-3-methyl-1,2,3,4-tetrahydro-carbazol-9-y
acetic acid;
‘{]3 A SUTBRNG ASSBFERG R ANt RYR eBekROY R aEgI RS representa ydrogen,
ﬂ[bﬁllcﬁﬁrw éﬂ@teﬁ@t@gﬂldm%@ ethyl, isopropyl, benzyl, 1-phenyl-ethyl, 2-phenyl-ethyl,
Rl Rh oA Y ey A el v scatbazeld Yaces.
ﬁﬁemﬁwm@mﬂaeﬂyﬂemﬂ%ﬁmMﬂ@;@memﬂatwm-aammm—yhenyl,

Q&%? gn 1, 3-chloro-phenyl, 2-flugro-phenyl, 3-fluoro- é)heny] , 4-chjoro-phenyl, 4-
é [methyl-(2- trlfluoromethyl p’hen}/l) carbamoyl]-1,2,3,4-tétfahydro-carbaz
cyl}hg ié- rgg@oxyblphenyl 3-yl, 4-trifluoromet oxy-phenyl 5-chloro-2-methoxy-

@@E%ﬂﬁiﬁm@w@@mylzﬁxmﬂu@rﬁmml -BeRr1AdiHARYHEM R NAR Y 1-
o o A B2y Py S iSRS

éﬁbiamdwenzyl difluoromethoxy-benzyl, 2-chloro-benzyl, 4-chloro-benzyl, 2-

ey REREYIRREAN ARG s fidrS Bl RiBRR Bl A cetc
‘F?%ﬂﬁﬂmbfé’i@b risifucaemsi-aep73la2d wilerrobenrph 2ot-gifHoswbanzy],

Z,@8iduoro-benzyl, 3,5- dlﬁuoro-bemryl 4~chloro—2—ﬂuoro—ben7y] (2- ﬂuoro-phenyi) ethyl,
e SoepaleT et ha S A elbares SR
Betybrathyt mdpiibhoylechstimationl) 112 3,3 4etatrahydmpbiubaro 9, Whacetid, or

Q—glphen i-e ]r{l
{3-methyl-3 fh enyl-(3-phenyl-propyl)-carbamoyl]-1,2,3,4-tetrahydro-carba

zol-9-yl} -acetic acid,;

13 Aeébﬁipamx&dmh@wmr b 3%1@%@%6@%%@1%&]1@0%@%@%& the

3 phenyl-thio -3-yImethyl-catbamoyl)-1,2, tetrah dro carbazol- -
O T T R e A e

1h¢d]8, ditotiahydpdnodiradilyBrydjpacdite, acidibenzoazepine ring.

{3-[4-(4-fluoro-phenyl)-piperazine-I-carbonyl]-1,2,3,4-tetrahydro-carbazol-9

-yl}-acetic acid;
8. A compound accordmg to any one of claims 1 to 4, wherein R” and R®, 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-y1, 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-dibenzofb,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,flazepine-5-
vl, 1H,3H-benzo[d, elisoquinoline-2-yl, 4-benzhydryl-piperazine-1-yl, and azocane-1-yl.
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[3-(benzyl-phenethyl-carbamoyl)-3-methyl-1,2,3,4-tetrahydro-carbazol-9-yl
]-acetic acid; [3 -(3,4-dihydro-2H-quinoline- | -carbonyl)-
1,2,3,4-tetrahydro-carbazol-9-yl]-acetic acid; 30
é%,%é{:i-(c?(‘:aé%Il%l'l)«;%%/I-phenyl-carbamoyl)-l,2,3,4-tetrahydro-carbaz(I))IC-%&Jl—gao(szﬁz}gé:3 "
{3-[(3-chloro-phenyl)-methyl-carbamoyf?1,2,3,4-tetrahydro-carbazol-9-yl}-
acetic acid, . . .

P3-PhERRORIG ARsREting- s e ARy ) -tp, 4, svhereirdhyamrscecis 4Rt cphpoyl-
¢thyietig acidnzyloxy.
[3-(2-metboxy-phenylcarbamoyl)-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic

acid; WO 2006/070325 PCT/IB2005/054380 91
[8-(Allgpbesmd-saxydimpin e teith 3 Avtetreiny dro-carbazol-9-yl]-acetic acid;

B3 oo R RN RHAYERRARR A st IR a2 FRlo BN IS G ano, or
acid;

wEiliremeti-phenyl-carbamoyl)-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic
Rtidprisetmathirbeetalylanatbamoyl)-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic

id; 5
%ﬂ?@%sfﬂf(@wg"ﬁ%{ﬁx -8fﬁ;17{¥7c%8r;bamoyl]-1,2,3,4-tetrahydro-carbazol-9-y|
I?fageitksau@pendenﬂy represent hydrogen; alkyl; cyano-alkyl; alkenyl; phenyl optionally

-(m Q- 1,23, a - ~vil- .
B s a3k aLy Bl Pheey aeony
phefBlo fiARstittod piii A yuPstisian ndenavatiecieddrom halogen, alkoxy and
Iﬂﬁﬁﬁglﬂliﬁﬁ@iﬁd{ﬂ@%bﬁﬁﬁgi@ﬂ? eobgathenid)a-amefhirlols?s By plRiiAvIdiieAsRG
zol-9-yl]-acetic id; . e 1 .
SRR R o masismeioes et yhich s aobniss b
lgéolgﬁa@idmono-sgbstimted by halogen, -CF;, -OCHF,, alkyl or alkylsulfanyl; naphthyl;
‘?é’} iiﬁﬁ%%?%%}@%&%ﬁ%ﬂ#@&ﬂl&%ﬂf hobeRri QAR R Aing:
R@W&%kék(ﬁﬁém%ﬁgﬁ%@arbamoyl)-l,2,3,4-tetrahydro-carbazol-9-yl]-ac
®tigna®id; together with the nitrogen atom to which they are attached, form a heterocyclic
[7-ghipro.Si(methyl phenyl carbamey). 1,23 dvistaydro-carbagarovikac.
dedoriario: Brérmetianl -is lvphighabriselmtitylpd 2B, d)teteadnyicio scaciazd @niraaings,

\Qﬂiﬁlﬁﬁéq'zene rings bstituted bstituted with two substityent
T Tmethy (2 pyidin- 2y -othyl)-carbamOy -1 2.3, A-tetrany dro-Catbasol-9-
lyﬂga@g@tgb Rilected from alkoxy and -CF3; (if) 2 mono-substituted pheny! ring

st e R Reiiy bEaibRmeY vheradrdie iRy fiesprb arrtiBnkl with

cetic acid;
%ﬁy -[(4-chloro-phenyl)-methyl-carbamoyl]-1,2,3,4-tetrahydro-carbazol-9-
yl}-acetic acid;

e R B e

[Ezopethyi g metyophasyhssbnaydhivhrbygraby ocasbranl Brplcendsicastio-
M}f@C&iiﬁr@%ﬁénﬂ)-methyl-carbamoyl]-3~methyl-1,2,3,4—tetrahydro»carbazol~ -yl}-acetic
%a(benzhydryI-carbamoyI)-l,2,3,4-tetrahydro-carbazol-9-yl]-acetic acid‘;,
-¢yano-3-(methyl-phenyl-carbamoyl)-1,2,3,4-tetrahydro-carbazol-9-yl]-ac
[8t(2,a¢lihydro-indole-1-carbonyl)-1,2,3 4-tetrahydro-carbazol-9-yl}-acetic acid,;
- 2% ((R)= - - - Iz 4-tetrahydro-ca
[ggé%%%f—\él}@@ggg@%%%n%twgm&%;?—%g}gﬂlo%]5.[]?,9?3’,4;"&6%’%}1&0-03,1'%0?-&-}7{]~
acetic acid;

[3-(benzyl-phenyl-carbamoyl)-3-methyl-1,2,3 4-tetrahydro-carbazol-9-yl]-acetic acid;
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[3-(2-benzyl-phenylcarbamoyl)-3-methyl-1,2,3,4-tetrahydro-carbazol-9-yl]-
acg:-tic acid;
‘E{gz(%ygg%{és-(methyl-phenyl-carbamoyl)-l,2,3,4-tetrahydrol;%%%%(%];(ggls]g
[6-methyl-3-(methyl-phenyl-carbamoyl¥d,2,3,4-tetrahydro-carbazol-9-yl]-a
cetic acid;
{3t DorainbenyDemetiperss bip Aeidomtylchiebhypraiy G ucasbarlSralicacetic
aigazol-9-yl]- acetic acid; 30 _
R A A e K OV
46dhromo-3-(methyl-phenyl-carbamoyl)-1,2,3,4-tetrahydro-carbazol-9-yl]-a

i i ] _ ‘ — P
gc-%e%nzoy‘%%%’eﬁ@ﬁ%%“ﬁgg%ﬁﬁf SR b SIS S et

[ahemyldraheyyiavearhbsartamayil-tbésd iyt bydmnenbacghSadeticetisideid;
(WO, 2006/8603da18 LB 0a48801 92 lﬁmmm%@-yi]—ageﬁc acid;
-%I- rb@mg f?}é -melthyl- 1,]2,3,4-tetrah§gro-carbazol-9-yl] -acetic acid,;
AR N e T R e S R
Letic Aty

3 17y -2 - -carbamagyl];1 4-tetrahydrg-carbazol-9-yli-ac
b e B e R e S A PR e
Acibenzyl-((S)-1-phenyl-ethyl)-carbamoyl]-1,2,3,4-tetrahydro-carbazol-9-yl } -acetic acid;

{31kisqRy : p@dﬁmd sipheatpRmeh-mahyh. 2 Bty St dviketic

-acetic acid,;

a(':s“-jéliphenethylcarbamoyl-l,2,3,4-tetrahydro-carbazoI-9-yl)-acetic acid;

[Béhehyiyistmyiroaiiyhepa i Oubrareaiy;3, 4B driniabycioLarBaapla8etic
acetic acid;

% -(5-chloro-2-methoxy-phenylcarbamoyl)-1,2,3,4-tetrahydro-carbazol-9-yl]

Bamethyhaitmaihyl-o-tolyl-carbamoyl)-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic acid;

[Bcdbsevphmexyearbanol b3 2. ddaliaRydressashazel-Salacriic acid;
3-[ethyl- Aj?flrifl3o_rometh%}?<y-phenyI)-carbamoyI]-l Z,ﬂ-tgtrahydro-carbaz
[ 1{ }gﬁ}l}'g W%-S-carbony})—l,2,3,4—tetrahydr0m bazol~9-y1]-acetic acid;
[Bethgtthybinhaleycarkarsaybyl)2,3 et waihydro-cataadiod-gicasetisiacid;
LU R I e E R s L L e
{femsttiokyrbcmikbtBythshishglonsitbeathepipsl P12 A feteshlypitn  carbabigilacetic
agetic acid; 9-carboxymethyl-2,3,4,9-tetrahydro-IH-carbazole-3-carboxylic
acid (R)-1-phenyl-ethyl ester; o
(sl phsayisrapmRey i ety tetahydimapbazeld allerrsig ariicarbazol-9-
[phesticthioflicdB{(Plhdthyl-carbamoyl)-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic acid;
ihydro-dibenzolb.elazepine-5-carbonyl)-3-methyl-1,2 3,4-tetrahydro-carb
{g-%%?lég );ﬂ?g e a%rlrxds;)yrfb-1§,§§~?etr§flgrc§o-cartm/zo}~&-ﬁ}-acetlc aé{g,
{fBlé g grplanyl)piramtiveroeariopyll R733 4 tetralnydivecadizal 89} yipaic
aSide acid; :
[3-(benzyl-phenethyl-carbamoyl)-3-methyl-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic acid;
{3-(3,4-dihydro-2H-quinoline-1-carbonyl)-1,2,3 4-tetrahydro-carbazol-9-yl}-acetic acid;
[3-(cyclohexyl-phenyl-carbamoyl)-1,2,3 4-tetrahydro-carbazol-9-yl]-acetic acid;
{3-[(3-chloro-phenyl)-methyl-carbamoyl]-1,2,3 4-tetrahydro-carbazol-9-yl}-acetic 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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9-carboxymethyl-2,3,4,9-tetrahydro-IH-carbazole-3-carboxylic acid benzyl
ester;
[3-(3,4-dihydro-IH-isoquinoline-2-carbonyl)-1,2,3,4-tetrahydro-carbazol-9-y
é{acetlc acid; [3-(6,7-dimethoxy-3,4-dihydro-1

938U Re-2-carbonyl)-1,2,3,4-tetrahydro-carbazol-9- 28§ BRAR054380
aC|d {3-[(benzo[ N

3]dioxol-5-ylmethyl)-carbamoyl]-1,2,3,4-tetrahydro-carbazol-9-yl}-acetic
Hyhphenyl-carbamoyl)-1,2,3 4-tetrahydm—carba7o 9-yl]-acetic acid;

[3- Wﬁﬂmeﬂiw@xmeﬂmylé ;340 2adhd-Eewaydeerncai@azol-9-y
R e bR S AL L B SHSERR ot
{S{ixneﬁW:H%@Rﬂiﬁpibemysbétﬂlgﬂﬁ@aqu-&fhmb%ﬂ}&@ﬁet{ahydro-carb
% eI BEF RO e combamay 1234 qarbuaol 9.y} acptc aci
ﬁéﬁcﬂéewqmwﬁo%zsr%?ﬁm@m@&swbw -9-yl]-acetic acid;
{§~{Mﬂ&@&éthﬁ@@?drﬁ}hﬁd)m@mﬁiﬁcﬁm& R Byt atkalyeinesaiolo-

ol-9-yl}- acetic acid;
E’ﬁﬂfg E?F%henethyl-carbamoyl)-6-f|uoro-l,2,3,4-tetrahydro-carbazol-9-yl]
faq@Medilydro-2H-quinoline-1 -carbonyl)-3-methyl-1,2,3,4-tetrahydro-carbazol-9-yi]-acetic
3 &2 3-dihydro-indole-I-carbonyl)-6-fluoro-1,2,3,4-tetrahydro-carbazol-9-yl]
-acétic acid; 5

(3- (Eﬂerﬂzymmm@mgﬁrﬂa@w@ym@ﬂd@%&i@@hy@mw@lﬁmmwd

prLefienadithy-biphenyl-3-ylcarbamoyl)-1,2,3 4-tetrahydro—carba701~9 1]-acenc acid;
L% é}’ ocane- I-carbonyl)-6-fluoro-1,2, 34 -tetrahydro-carbazol- g],f/ -acetlc

HEsRs s EsER R 29 4 At arerhazalts

Ebrﬂ:,loro-?, ~{methyl-phenyl-carbamoyl}-1,2,3 4-tetrahydro-~carbazol- 9-y1} acetic ac1d

-GS AN SRR Y b et ARG S ARG R Yk
ﬁé{m&nﬂs@mm@némﬁmmmh@34=mm9mammg-yqeag acid;

hen I)-methyl-carbamoyl] 1,2,3,4- tetrahydro~carbazol 9-yl}-acetic acid;
Iuoro 3 4-(4- quoro phen}ll -piperazine-I- car on I] -1,2,3,4-tetrahydro-c

%%éﬁg@ ?r%ggffbygc?af: -carbamoyl]-1,2,3 4-te dro-carbazol-9-y1}-acetic acid;
[3-(@oprapyl- W ; le%mmywy&&mhymmmg yil-a

c 0ro;3 - oro z car
NG A SO b IRl T PIRRIRZS B o i

étra A acet

[%@mhr@whnarhmlbé%&ﬁ@mmmbﬁwka daytbwedtighddearbazol-9-yl

ﬂ@@%%@c&etﬁ?r.ﬁh@ﬁsayéaﬁ%&%o%ml@t@r&@ﬁﬁa@oﬁé&xﬂz@ﬁﬁﬂ?@%a acid;
-1,2,3,4- tetrag;/dro carbazol-9

et S R A T e M S SR P W T

azakAeyd} - acetic acid,;
[3-(2-benzyl-phenylcarbamoyl)-3-methyl-1,2,3,4-tetrahydro-carbazol-9-yl}-acetic acid;
[6-isopropyl-3-(methyl-phenyl-carbamoyl)-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic acid;
[6-methyl-3-(methyl-phenyl-carbamoyl)-1,2,3,4-tetrahydro-carbazol-9-ylj-acetic acid;
[3-(11,12-dihydro-6H-dibenzo[b,flazocine-5-carbonyl)-1,2,3,4-tetrahydro-carbazol-9-yi]-
acetic acid;

{3-(methyl-phenethyl-carbamoyl)-1,2,3,4-tetrahydro-carbazol-9-yil-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-dibenzylcarbamoyi-1,2,3,4-tetrahydro-carbazol-9-yl)-acetic acid;
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[3-(3-fluoro-phenylcarbamoyl)-3-methyl-1,2,3,4-tetrahydro-carbazol-9-yl]-a
cetic acid;

3- (3 5- dlfluoro benzylcarbamoyl)-3-methyl-1,2,3,4-tetrahydro-carbazol-9-
Q2R 2055 PCT/IB2005/0543%0

[3 (3-fluoro- phenyIcarbamoyI)-S-propyISl’-,2,3,4-tetrahydro-carbazol-g-yl]-a
cetic acid;

Eé (etmmmhwwamm@ FethyrhRyifotisabetoadyiel il -acetic

S ol o I 2 D Pt

ic aC|
Mmﬁ-@m@%éwﬂﬂmﬂ@@ 3, 2(3réktetradydroaainayz-abiyleat

5}%8 carbamoyl-1,2,3 4-tetrahydro-carbazol-9- I% aceti
3-ethyl-3- S4 quoro phenylcarbamoyl? 1,2, 32( etra ydro carbazol 9-yl]-ac
Té‘%?y -phenyl-carbamoyl)-3-methyl-1 2 3 4-tetrahydxo carbazol-9-yi]-acetic acid;

[3- ﬁ%ﬁ@l@n&@b@@éﬂi@ﬂhaﬁn@%@aﬁa@’amﬁz&@Iﬂt@é&w@c@rbaml -9-yl]-a
ROyt e ey R -t et saoeak bapestiapeid

E&{{é{uhhde—methoxy-phenylca.rbamoyl) 1,2,3 4-tetrahydro-carbazol-9-yl}-acetic acid;

gﬂﬂygﬂféﬂ% - RS hesrvabameilsd A Al o-carbaz

etic 3
éé &ﬂhymﬁﬁﬂwrem%@mnhw%@mﬂawni&éﬁﬂa@@@wﬁm&d& -peetic
glwenzyl-((R)-1-phenyl-ethyl)-carbamoyl]-6-fluoro-1,2,
é4 teé E ro-carbazol-9-y I% acetic acid; WO 2006/070325
1% WI)— ,2,3,4-tetrahydro-carbazol-9- ylj-acetic acid;

[8-ethyB-3rjotisthyhatydrytnaibpih k.2, 2By ahyideolcasihacil-yjace
By retyahenylsbaey ol 204 sepshydnycapbernl ooyl gestiacia
g@g@g&]@pethyla 34 9-tetrahydro~1H—carbazole~3~carboxyi}c acid (R)-1- phenyl-ethyl

&3&(12 -fluoro-phenylcarbamoyl)-3-methyl-1,2,3,4-tetrahydro-carbazol-9-yl]-a
g c aC|d {3-methyl-3-[(naphthalen- |

S RATEYH- T cratrmdld-Ca s bRt sebieo b dadiracetic acid;
[Benzily@asyinozelhylkeasarayhangiethyleth 3,4 3ptRyby oro28BEol-9-

IIC acid;
@?benzy utyl-carbamoyl)-3-methyl-1,2,3,4-tetrahydro-carbazol-9-yl]-ace
kfcohitger-3-(methyl-phenyl-carbamoyl)-1,2,3,4-tetrahydro-carbazol-9-ylj-acetic acid;

é%&ﬂsﬂksqﬁ@f@ﬁwh:@r%m@admm%m&%@%aw@hummmf& -yl]-a
acl
N rearingbies b Esbond i S sonasp okt aci

BG{G’T -dimethoxy-3,4-dihydro-1H-isoquinoline-2-carbonyl)-1,2,3,4-tetrahydro-carbazol-9-
étlid a%IHoro benzylcarbamoyl)-3-methyl-1,2,3,4- tetrahydro -carbazol-9-
acgetlc acid;
{%{@@n&@ﬂl@mgwbﬂamgﬂ)yémmpﬂ2,3,&-@!@@%&9&@3@%&2%&9@@%0
£8HCA81d;
3-(benzyl- |soprop}ll carbamoyl)-6-fluoro-1,2,3,4-tetrahydro-carbazol-9-yl]-
=(Selabe Hy -phenyl-carbamoyl)-3-methyl-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic acid.

[3 (2 difluoromethoxy beezylcarbamoyl)-3-methyl-1,2,3 4-tetrahydro-carba
cetlg 15 %;
t 1 }
8 eaﬁy car né 3 f ?:Jeﬁt? t{r:r%%g}%%g‘rjﬁg%%m Jéetic
@C{Qen:ryl ((R) 1~phenyl—ethy]) ca:bamoyl] 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-yI|-acetic acid;
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[3-(benzyl-ethyl-carbamoyl)-3-methyl-1,2,3,4-tetrahydro-carbazol-9-yi]-ace
tic acid,;
(3-methyl-3-phenylcarbamoyl-1,2,3,4-tetrahydro-carbazol-9-yl)-acetic acid;

\@?ggacgjggfé -fluoro-phenylcarbamoyl)-1,2,3,4-tetrahydro- carbaj;/(}?jl3 2% 0%/1)5438@

[3-(4-chloro-benzylcarbamoyl)-3-methy#31,2,3,4-tetrahydro-carbazol-9-yl]-a

oS oAb P i 2.4 ey o-catasol 031}

4eticeitiyl-3-(4-pentyi-benzylcarbamoyl)-1,2,3,4-tetrahydro-carbazol-9-yl]-a

S e e SN Lab R Seep et
@f@:%@éﬁé&n@blg@@honﬂ}é ﬂuoro 1 2 ,3,4-tetrahydro-carbazol-9-yl}-acetic acid;
[Eﬁ(@a@%spk@b&wé}n@ﬁy@rﬁu&% 3.4 QURhy R reREDRERL- 9y -6 Gcig;

[[%'KEM%‘?& SRR AT -3-Pbtrgry e g caarahaiasatisasito-yi)-a

(Gepl&ﬁﬂlﬁkmbamoyl 3—propy1 1,2,3,4-tetrahydro-carbazol-9-yl}-acetic acid;
Ao bR o PR EL A paeeok:
{@qmwmmlﬂhmpﬁﬂw%édﬂwrahysd}’elqai;&ﬁeté{mlﬂmdwmba

h:?oy&ﬁ--ﬂ?a%ﬂ I -1-carbonyl]-1,2,3 4-tetrahydro-carbazol-9-y1}-
3-(2,4- dlf|E%ﬂr§ bhnzgcg%grggﬁlr)a%mr%etﬁ@ﬁ ﬁng g 4- tefraﬁydrg cgr(l::)aéz%zloggyyl}

alfeé’éé'ﬁédamd

[Bg(ébﬂm'ayﬁ‘ﬁ"ﬁmW) Bt b.2,3-fiakabydiereasnaza|-Seml-aeat
{{% % Q(() /070325 PCT/IB2005/054380
OI’O

SRR ORI D A A sty sy v

agebiazold-yl}- acetic acid;

g(sama%y 2t INdBaRGAICs R RO b e TS AN AR Mg,

t
o2 disioteabgebynah o 4 e e sty

aﬁﬁtﬁ%m: acid; 5
ben &(g’)% eny e&)xpcaat;g%% A)glu%r%%.;;etrfh dro- %r—tc):gr%glzgl glyi -
a@(bemlhydryl -methyl-carbamoyl)-8-chloro-1,2,3 4-tetrahydro-carbazol-9-y

3:-ACRH6:85enyicarbamoyl)-3-methyl-1,2,3 4-tetrah
;ES@Eenzh%riﬁ c%%rbglrnn%){/ BIIrlﬁet yI-1.23, 3 tet?’dﬁ;/a%b%%or %2’011 abcetff g?:lgﬁ

fydighuory- @ﬁ@h@@ﬁ?ﬂf&'@nﬁ@ﬁ?’%&ﬁﬁ}%ﬂfﬁcﬂ?ﬂb@@ 9-yil-acetic acid;
[&GB'M@BWMS«@JB@ ﬁr@ﬁ@llcz Baidetkthydro-carbazol-9-yl]-acetic acid:

RO R BRI 5 e A AR ey e
[M%MWMMMMDYD-WW&B 2 Epatgtianyatasohbal eleBtylhad;
sy banp L by diocabpl S eptio sl
{gﬂ ém e%‘eorgd?aenylcarbamoy]) 1,2,3,4~ tetrahydro -carbazol-9-yl]~acetic acid;
[3%1%%&%9@%&%&@%@%)@% othV-thrayArietrby oy Sarhagel -2l
a etlc ?p&lenethyl -carbamoyl)-6-fluoro-1,2,3 4-tetrahydro-carbazol-9-y1]-acetic acid;
[3»methy] -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-y1)-acetic acid;
{3-[benzyl-((R)-1-phenyl-ethyl)-carbamoyl]-6-fluoro-1,2,3 4-tetrahydro-carbazol-9-y1} -

acetic acid;
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{3-[benzyl-(3,5-difluoro-benzyl)-carbamoyl]-1,2,3,4-tetrahydro-carbazol-9-y
[}-acetic acid,;

(%%9 aclé (-:(Za:;llléjoro phenyl)-ethyl]-carbamoyl}-1,2,3,4- tetr %gogg(r}ts)%%o

{3- [benzyl (2- trn‘luoromethyl benzyl)-caMbamoyl]-1,2,3,4-tetrahydro-carbaz
0l-9-yl}-acetic acid; 2

{3: “z’y Togt mawwmawmeﬁ@mw@wmm@m
®ID-Jpacshigydeithamoyl)-3-propyl-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic acid;
R T T e VTR

{{?methzyﬁ(ﬁ@@ﬂmlbﬂmﬁmmmy}}ﬂ,2,3,44mtaanwoadmmaayg-yceﬁc
lsgeetic acid; 25

3 benz fluoro benz carbamoyl] -3-methyl-1,2,3,4-tetrahydro-carba
3 ﬁ}fal}?c y nca amoyl} 3-méthyl-1,2,3 4-tetrahydro-carbayol 9-yl}-acetic

{ﬁﬁmethyl -3-[(R)-(1, 2 ,3,4-tetrahydro-naphthalen-1-yl)carbamoyl]-1,2,3,4-tet
dro arb etlc
E en yI #fuoré’ @eﬁ?ﬁﬁ?ﬁrbza%%%r@mﬁﬁﬂbf@%gﬁ terstisdddea
f@dﬁdﬁ@lﬂ-}pl@@mw 3-methyl-1,2,3,4-tetrahydro-carbazol-9-ylj-acetic acid;
Oyl ah [-9-yl]-a
[3-(hsrgyk: ?}féﬂg&gﬁéz %gl 9( 4>z§ Rty %&%@ﬁ I9:GR¢ *a

cetlc acid; (3 - {be chloro-phenyl)-eth amoy! }

Eartyiohl ezo@eazvéfaam&amsm«é Ay smbrenicaberddbslbrosascid
W?%ﬁ;%mw ot %Wb ooyl soatt e AL Bl

etr a yl)-acetic aci

R S Rl TR gt S bRy Lafbaseicesi
{Mé{thhmwmethoxy-benzylcarbamoyi) -3-methyl-1,2,3,4-tetrahydro-carbazol-9-yl}-acetic
iglibenzyl (3-trifluoromethyl-benzyl)-carbamoyl]-3-methyl-1,2,3,4-tetrahydr
o carbazol 9- 5 yl}-acetic acid;

%FB@?MH&@@&H@‘H@W%H%‘P@@‘?G@%F&W&O carbaz
g'@ﬁﬂl’ﬁ -@&lﬁmoyi) -3-methyl-1,2,3 4-tetrahydro-carbazol-9-y1]-acetic acid;

(b chore oo nemrll ey gy o el

o-ca azo

[Whiﬁﬁdﬂybmpbam@ﬁwmbma SotedieyiabipdrienslrBaabha ] saibti
GRS ABI ys) tsenprpy g wt i
(3-{benzyl- [2 (4-ﬂuoro~pheny]) -ethyl]-carbamoyl}-1,2,3 4-tctrahydro~carbazoi—9—y1)-acetlc
acid;

[3-methyl-3-(4-pentyl-benzylcarbamoyl)-1,2,3 4-tetrahydro-carbazol-9-yl}-acetic acid;
{3-[benzyl-(4-chloro-2-fluoro-benzyl)-carbamoyl]-1,2,3,4-tetrahydro-carbazol-9-yl} -acetic
acid;

[3-(azocane-1-carbonyl)-6-fluoro-1,2,3,4-tetrahydro-carbazol-9-yij-acetic acid;
[3-(2-fluoro-benzylcarbamoyl)-3-methyl-1,2,3 4-tetrahydro-carbazol-9-yl]-acetic acid;
[3-(3,4-dichloro-benzylcarbamoyl)-3-methyl-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic acid;
(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-y1]-acetic acid;
{3-(benzhydryl-carbamoyl)-3-propyl-1,2,3 4-tetrahydro-carbazol-9-yl}-acetic acid;



i0

15

20

25

30

(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- 15
vggrﬁ%’zﬁg)ﬂ@{%ﬁ)-acetic acid; FUT/IB2005/054380
{3-[benzyl-(2-trifluoromethyl-benzyl)-catbamoyl]-3-methyl-1,2,3,4-tetrahydr
o-carbazol-9- yl}-acetic acid; ]
{&TB%%%:&@/: srebeeArpiRearneniosaTbodthi s dtesrabysiieplrsob-y1} -
sharolcyl} - acetic acid; 20
-chloro:3;(indan-2-yl-carbamoyl)-1.2,3,4-tetrahydrp-carbazol-9-yl]-acetic
A R Re S ERH S AR corb a0l 3 acen acic
[B{fhedflubrd;Beazidtrabaytoglie Anpatiol-9; 2/ atetibabiscarbazol-9-yl}-acetic acid;
{5-fbinegr (Ut R} CARAERITRTEN ooyt ABNA RocP ARSI ot

-acetic acid;

B heprbrdntrethyramaraiSarblarmoyf- A ote abdrensgthes Ayl eretiapid;
[RossteRaielil Sarbamoyl)-3-methyl-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic acid;
Irfpeney yepenety cabanol e 23 Kenehydocabaror

484d2,3-dichloro-benzylcarbamoyl)-3-methyl-1,2,3,4-tetrahydro-carbazol-9-

gyﬁ%?#érﬁ‘i&%%%ﬁlﬂ?gﬂsnyﬁz;sﬁésﬁz;ﬁf@z ezl acetio acids o
et Thise-BnaicabpmapdcastivilcdmposrbdsensrbrsiniSaytoragtisarid;

@CAREHY S0 AL IS RESBLENS 11 4@t PRUMAGRINIALAEERDIFN Sc etic
carrier. WO 2006/070325 PCT/IB2005/054380 97 14. A compound
#&ording to any one of claims 1 to 12, or composition according to claim

[33btoryissapsopyheditcangiit-ifktijsd 0faomibgdinccateontingliaanic acid;
n - [ rmaceutic N
s R e

(thébgrauibl2dAdivaryrirptheBrideis kamp rdute At tgirilideasabasnol-9-yh)-acetic

dgnune disorders comprising allergic asthma, rhinitis, chronic obstructive

onary. disease, dermatitis, inflammatory bowel disease, rheumatoid
@F@% %gﬁé%f?@%HﬁmY&%EBﬁDﬁ%ﬁWmB?ﬁﬂé fo> deraitiosrshranip-yL) -acetic

aagthma, food allergy, systemic mast cell disorders, anaphylactic shock, 10
e R
aBkinophil-related diseases, such as Churg-Strauss syndrome and
[sipusiva-BagdasaRkinelalied diseananssHemys basenrbilin jarkeriaAnd. yij.
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} -
acetc acid;
[3-(benzyl-methyl-carbamoyl)-3-methyl-1,2,3,4-tetrahydro-carbazol-9-ylj-acetic acid;
(3-{benzyi-[2-(4~-chloro-phenyl)-ethyl}-carbamoyl} -3-methyi-1,2,3,4-tetrahydro-carbazol-9-

yD-acetic acid;
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(3-{benzyl-[2-(4-fluoro-phenyl}-ethyll-carbamoyl} -3-methyl-1,2,3 4-tetrahydro-carbazol-9-
yl)-acetic acid;
[8-chloro-3-(2,2-diphenyl-ethylcarbamoyl)-1,2,3,4-tetrahydro-carbazol-9-y1}-acetic acid;
{3-[benzyl-(3-triftuoromethyl-benzyl)-carbamoyl}-3-methyl-1,2,3,4-tetrahydro-carbazol-9-
yl}-acetic acid;

[3-(4-benzhydryl-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-catbonyl)-3-propyl-1,2,3,4-tetrahydro-carbazol-9-yl]-acetic acid;
(3-{benzy}-[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-tetrghydro-
carbazol-9-yl}-acetic acid;
{3-[benzyl-(2-trifluoromethyl-benzyl)-carbamoyli]-3-methyl-1,2,3,4-tetrahydro-carbazol-9-
yl}-acetic acid;
{3-[benzyl-(2,5-difluoro-benzyl)-carbamoyl}-3-methyl-1,2,3.4-tetrahydro-carbazol-9-yl1} -
acetic acid;

[8-chloro-3-(indan-2-yl-carbamoyl)-1,2,3 4-tetrahydro-carbazol-9-yl]-acetic acid;

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

{6-fluoro-3-((R)-1-phenyl-ethylcarbamoyl)-1,2,3 4-tetrahydro-carbazol-9-yi]-acetic acid,;
[6-fluoro-3-((R)-1-phenyl-ethylcarbamoyl)-1,2,3 4-tetrahydro-carbazol-9-y1}-acetic acid;
[3-(benzyl-cyanomethyl-carbamoyl)-3-methyl-1,2,3 4-tetrahydro-carbazol-9-yl}-acetic acid;
[3-(2,3-dichloro-benzylcarbamoyl)-3-methyl-1,2,3,4-tetrahydro-carbazol-9-yi]-acetic acid;
and

[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.



16

15

WO 2006/070325 PCTIB2605/054380
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, conjunciivitis, 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 cosinophil-related diseases, such as Churg-Strauss
syndrome and sinusitis, and basophil-related diseases, such as basophilic leukemia and

basophilic leukocytosis.



