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WO 2008/017989PCT111320071053046 :

(3-Amino-1,2,3,4-tetrahydro-9H-carbazol-9-y1)-acetic Acid Derivatives
wiHiedd/@f7tle invention: The present invention relates to POT/IB2007/053046

(3-amino-1,2,3,44etralaydro-9H-carbazol-9-y1)-acet ¢ acid derivatives of

Formula | and their use as prostaglandin receptor modulators, most

particularly as prostaglandin D2 receptor ("DP receptor”) modulators, in

the treatment of various prostaglandin-mediated diseases and disorders,

to pharmaceutical compositions 10 containing these compounds and to

processes for their preparation. In particular, such derivatives may be
(Idadialoric20B i-prasmahententeompesitops tardhie meainmentwaihail,

chronic and acute allergic/immune diseases/disorders such as allergic

asthma, rhinitis, allergic rhinitis, chronic obstructive pulmonary disease
F@OP g deantiitis, inflammatory bowel disease, rheumatoid arthritis,
TRllergic.ne Wéﬂﬁoﬁ%h!{%gt%'t@Lﬂggégl%igm%ﬂ%ﬁo%?ﬁ8@@&'2%?@-”&?—'&0@&0 acid

food allergy, systemic mast cell disorders, anaphylactic shock, Urticar a,
dagvnies ikhihemfanniador)sichsmiasrapesfagiontinjusgeptor modulators, most
paeSARYASCHIREHISOAHRr S PIEUIHS, ess AlNE A SnERHNBRNIH §lRte L atment of

diseases, such as Churg-Strauss syndrome and sinusitis, and o
ViaspRioRsIg R easdieds it ansh ABd phitristietni R hineranssgpHiligompositions
cdaukoaieopiscn-bumang angiothermamnmalsr 20 Baskgrawacholith@articular, such
d7|.n.ve1[|t|c_)n: As a re%a:)nse to allergen exposure in allergic conditions, mast

BORISFE BEBRB AR Paies B BRAMAESRHIER Sy HRTIERSIS Ik Ridtzatmal of both,
clivoimboxaneuh? {[TeedR)iraysieinyldeikoticors(Cysthl 8} abryic asthma, rhinitis,

Jprostaglandin L %&PG%Z . These ediatorg_i\n'geraécéeg/ith th§ir 25 . . )
respective recePtars ARYTEATEe PHYLIBIYICHEHe e dith dEmiidashylammatory
bwastulacpermeabilitioie dethatiprudittrginasaharid, prdronaritongestioniermatitis,
bronchoconstriction, and mucuys secretion, An increased vascular o
b%efrrﬁn?éﬂqé%ﬁ%%%%éﬁgr%pﬁlég,}éﬁg\sl%esmgﬁcrgg“él\?g fnr%llll ration’ o }é}“%a:f]%cg Cil%%%(d urticaria,
edyasyphilid ieakasiitesrinto the tidsus angdHusiampiifies, theraliergiscular  disorders,
pERRANGR ARG CAIMENA P oG dlaeanes (OTRIPSAIEHS Nime and

ccan block or otherwise interrupt such interactions, e.g. anti-fiistamine
SRS tEminedHb reeRiptoe A gdRRss). |sukbtrisndreudplior &ntegponisted basophilic
IchetRsagirnerdicIaceobagPRistsmand corticosteroids. Generally, WO
2008/017989PCT/1B2007/053046 2 treatments with anti-histamines and
leukotriene antagonists are limited in efficacy, and long-term usage of
Becitticasiesidsipasaneiated with unwanted side effects. PGD2 is an
A290nist lénoW% to Act on two G-groteiﬂ-cgupled e,cegtors,‘the pPGD2 . d
fecestor DP [and the TeCanty Tadtiede RIS (CRenBaitrictantte activated and
raleceptdrehmtaotogbus motedute diprassechor, TH2welsyareeplon(als), cysteinyl
red to.as "DP2 receptor”)., Elevated levels are considered to . .
e abton SO b SR PR R IR wi e
regierHie ikisiner aiedgienasyso atteeyic Bonjunciivitisp atopicl desmétitisrmeability,
oJORD kTN IR RIS BICARIOR LRGN UhlISoucus secretion
receptors is considered a useful therapeutic strategy for the treatment of
AByCHURSEE e ZAWMIND 1PPON D dikcl dees ratrafsidrakdemsazsictsiaccigiltration  of
cAHRHIBIVAINES ADFIFR2 EGRERINS ANBIANStshe BRI 28880 B e allergic
AG) discloses the use of ramatroban
"HBRYB- (4-fluorobenzenesuffonamido)-1,2,3,4-tetrahydrocarbazole-9-propi

ContmagihnadXAZ /RGO AiLAlRQ aiafed t0:ass TR IeLePIH) AYRIARISL interrupt
jth, additional antagonistic activity on CRTH2, for the prophylaxis and

w.
Y8 atEAE B Knefdic diledSIILGEH NS HiAm 4! hIRGR ShiATTaesPEifergleukotriene
re2@poenjunetivitisis InbEtdakizubaiet alcepardiguaseulantiugiReyst2@ds. Generally,

22(2), 71-90 effects of ramatroban on late-phase inflammation are

described. Furthermore, oral bioavailability of ramatroban and its ability to

inhibit prostaglandin D2-induced eosinophil migration in vitro has been

reported (Journal olPharmacology and Experimental Therapeutics, 305(1),

p.347- 352 (2003)). 25 WO 03/097598 and WO 03/097042 disclose

Ramatroban analogues with CRTH2 antagonistic activity. Given et al, in J.

Med. Chem. 2005, 48(4), 897-900 disclose further ramatroban analogues.
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R6 represents aryl-.0 i_ralkoxycarbonyl; ary I-C1_3-al kylaminocarbonyl ;
aryl -C | -6- alky 'carbonyl ;aryl-C1_3'alkoxy-Ci..3-alkylcarbony I,

wayymarbomd-Cl.4-alkyl carbonyl ; aryloxy-C1_3-alkylcarbonygcr/igaee7/053046

cycloalkyl-C1_3-alkylcarbonyl; diaryl-C1 3-alkylearbonyl;

aryl-C3_6-cycloalkylcarbonyl; or R?-C1?4-alkylcarbonyl, wherein the

Qrﬁi ing Cl4-alkyl.group may itionally be mono-substityted with aryl,
S R e e Ryt ™ SHicacy. and
laniz-Bratkysagninbeentinidrcod sanydsS T Bed 2 tlkylannindcatboffgkiwherein

aryl is unsubstituted, mono- or di-substituted with a group independently

selected from C 1,2-al kylendi oxy, C _6-atkoxy, C 1_6-a Ikyl, C -6- alkylsu
Pldhyls al6gemshidoroxyiohiafort verdlkyrotail-se@pledsrectises, Gid PGD, receptor
pSralkyithioanthG L dsalkavearbanylanmings 8L & Sat- O sust Bmologous molecule

compound. In andther aspect, there is provided a pharmaceutical
CHIITtS R AT RIS RIGAsOITEY WetindalAT6venter &
pharmaceutically acceptable salt thereof, and a pharmaceutically
cceptable carrier. In yet another aspect, there is provided a compound as '
Ei‘ﬂéﬁ%?%&vs}saa&w%%&ﬁi&Wﬁeeéﬁﬁw&aﬁ frbpmsrapplserved in allergic
dpbaxmaceutisalicempesitinn, asidefinadahovelforitse 38R IMBAICAREOdermatitis

In still another aspect, there is provided the use of a compound as defined
o ?&e%%é%? B SCBIOREAI, BeCRISHABS S DReadt or s ShpEr A sdered &
ugffal thedipamestriosgh & priby entionand etdrestngas. of chronic and acute
allergic/immune diseases/disorders, comprising allergic asthma, rhinitis,
allergic rhinitis, chronic obstructive pulmonary disease, dermatitis,
WisH &y iotydbolwet disemde drbeunatdid-ghthritic, alldrdicinephuitiss PGD, receptor
a&%@j}ﬁ@ﬁ?,"itis’ atopic dermatitis, bronchial asthma, food allergy, systemic
mast cell disorders, anaphylactic shock, urticaria, eczema, itching,
inflammation, ischemiareperfusion injury, cerebrovascular disorders,

Girleusinss Aceralive oQlitis,gasinophilr etlgge%fii?&%ﬁ&%ﬁﬁm@giﬁDﬂ(&ﬂuorobenzene-

Churg-Strauss Syndrome and sinusitis, and basophil-related diseases,
SeGRpRERY basopfificiedresaiiazie- basepipmie kb osis! wyeptor (also referred
o2 @08/ 798GR/ kBLOOHOI3 6 Laserintian.eb e inventien:o Theru, for the

present invention relatesto . . o )
PRBRNG- £758 3R ah AT SRICcitsastn oud- At st icardisrafsotieisinpr allergic
cih%ﬁmmmam B I/iiililQ.tﬁme‘Ris: &%B@i?&%%m@@%'ﬁ@ﬁqlﬂwlﬁ@@rﬁ@%mi -90 effects of
hydrogen, C1.3-alkyl, C15-alkoxy, alkenyl (especially allyl or vinyl), o
HETSEER Ay, TOTSEAly IR Ol 1 P Fep Bdo i elabily of
rdnydroganaadkenyblespeciatiyalhyb e yimydln Cl.-Balkd, cosinophil migration in vitro

cycloalkyl-ClA-alkyl, Ch3- qux -C1.4-alkyl, aryl-C1 4-@? /I, or . R
G ALELEATl G LB A S MRy 3051 347
gy ChoAIkyl-C14-alkyl, C1_3-alkoxy-C14-alkyl, aryl-C14-alkyl, or

15aryloxy-C14-alkyl); wherein aryl is unsubstituted, mono- or
di-substituted with a group independently selected from C1_2-alky |

VERdIBPITI8%alkasty, W24 0 IRy M halogene trilaommbthylasmagues  with CRTH2
(4} g : ially. trifluergmethyl); an 1tp represe .
e o e ATEanyi: L b s furher
rAERFEIRARYEAIBIRE arylalkenylearbonyk arylaminocarbonyl;

arylaminothiocarbonyl; arylC1_3-alkoxy-C13-alkoxyearbonyl;

aryl-C13alkoxycarbonyl; awl|-C1,3-alkylaminocarbonyl; _ _
TaryreereuafkyiRbriSnyvarre 1re -simsrelly sdfiesriadbmyrorticosteroids, anti-
hidepisaRonyilk ardsahendt id wlkvearbent: RriRxysG1,3-alkylcarbonyl;

mylsulfonylaminocarbonyl; cycloalkyl- WO

2008/017989PCT/1B2007/053046 4 L3-alkylcarbonyl;

diaryl-C1_3-alkylcarbonyl;heterocyclylcarbonyl;h eteroaryl- C1_3-alky

‘carbonyl; heteroarylcarbony-L; aryl-C3_6-cycloallcylcarbonyl;

cycloalkylcarbonyl; or R7-C1_4-allcylcarbonyl, wherein the bridging

C1A-alkyl group may additionally be mono-substituted with aryl or

disubstituted with hydroxy, and R7 represents arylaminocarbonyl,

heteroarylaminocarbonyl, Ci_6-alkylaminocarbonyl, or

ary1-C3.3-alkylaminocarbonyl; wherein aryl is unsubstituted, mono- or
Adi—crihetitiited with a2 arnirin indenendenthvy celected from



20 Ci_9-alkoxycarbonyl, arylalkenylcarbonyl, arylaminoearbonyl,
arylaminothiocarbonyl, arylL3-alkoxy-C1_3-alkoxycarbonyl,
aryl-L3-alkoxycarbonyl, aryl-C1_3-alkylaminocarbonyl,
aryl-C1_3-alkylcarbonyl, aryl-C1_3-alkoxy-C1_3-alkylearbonyl,
arylcarbonyl, arylcarbonylC1_4-alkylcarbonyl,
aryloxy-C1_3-alkylearbonyl, arylsulfopylaminocarbonyl,
cycloalkylC1_3-alkylcarbonyl, d iaryl-C1_3-alky Icarbonyi, heterocycl yl
InGaHbanykheliatoane A8l Salylodrbbiytalhiteroarylcarbonyl;
wherein aryl is unsubstituted, mono- or di-substituted with a group
independently selected from C1_2-alkylendioxy; Chralkoxy; La-alkyl;
La-alkyisulfonyl; pheﬁagl which is unsubstituted, mono- or di-substituted
with substituents inde endengly selected from halogen, trifluoromethyl,
methoxy and methyl; rﬁp‘ﬁ'ﬂ%/l; phenyl-C3,3-alkyl, wherein the 30 phenyl
group igunsubstituted, mono- or di-substituted with substituents
independently sgtetied from halogen, trifluoromethyl, methoxy and

RAethy lkyl; phenoxy, wherein the phenyl group is
unsly : 0- Or di-substituted with substituents WO
200 9PCA/1132007/053046 5 independently selected from

rB rifludfomethyl, methoxy and methyl; naphthyloxy; halogen;
hydroxy;; halo-Q1_5-alkyl; and halo-C1_6-alkoxy. iii) A further
embodiyent of i jan relates to compounds of Foimula | according

to 5 embodiment ii), wherein R!, Kn2, R3 and R4 independently
represent hydrogen; Cis-alkyl, especially methyl, or isopropyl;
C1_5-alkoxy, especially methoxy; alkenyl, especially allyl or vinyl,
halogen, es%ecially fluor, or chloro; halo-C1_6-alkyl, especially
trifluoromerhyl; or C16-alkylsulfonyl, especially methanesullonyl; 10R5
represents hydrogen; alkenyl, especially ethenyl, or 2-propenyl; or
whareBLalkyl, especially methyl, ethyl, or propyl; and R6 represents
C19-alkylaminoearbonyl, such as butytaminocarbonyl; Chralkylcarbonyl,
uch as.propylcarbonyl, iso%utylcarbon I,F%ex lea on_# r ponylcarbonyl;
R BRI EER B SPOER, CHHLBRVE. reBbS Ry CABR oy tenst
nigelutoxyeadany);hhhacylalkknylcariotyls sukchl &8;.s-alkylsulfonyl, or formyl;
" naphthalenylethenylcarbonyt (especially 2-naphthalen-2-yl-
ethenylcarbonyl),orphenylethenylcarbonyl;arylaminocarbonyl,suchas
- Riaphthareramingcoariony||(Espetiallynarittk giéh-Jalk vhifo caison-i-4-alkyl,
- D),orp henylamingcarhonyl:aryl-C1_2-allcoxy-Cxycarberyl,suchas .

4 e?gé 6%(%%%%X%}ﬂ igr%%pn%l é%%%éialIy2-benzyloxy-ethoxycarbonyl);aryl- 20 o
vOtreBralkpkyisaroytisieh aatenzylosiyeabbdingtd with a group independently
s%ry&e%lﬁélﬁy@l@lQ@%ﬂﬂ% %"]Cha"ﬂﬁﬁ? negy '%mm% ; Yifluoromethyl, and

-~ phenytethylaminocarbonyl; aryl-él_B-'aI’kyIcarbonyI, such as
tpRenyirrsbieyicamdnyl, phenylethylearbonyl (especially
2-phenylethyt-carbonyl); or naphthalenylethylcarbonyl (especially

2-naphthalen-2-yl-ethylcarbonyl); aryl-C1.3-alkoxyC1 3-a|kqugrbopyl, C
RsucHeRE T yI Gy rfethliss f“é}yleé%%ﬁ)‘(ﬁ"@%ﬁﬁ‘é“ocai onyl:” "aryl-C6-
ﬁép@@g&lg@rbé%li..@QyJQﬂ}EbeLYITQJAkﬂKM}Baf@QnyI asehriesyl-Cy 4-alkylearbonyl;
phenylcarbonylethylcarbonyl (especially 2-phenylcarbonyl-ethylcar D); .
O T ARy S R S D Car SO T Reons
aarylsulfenylaminhessboylylosichtas-phehyisuifoylahtirocahbonydging Ci..-alkyl
cycloalkyl-Ch3:alkylcarbonyl,suchascyclopentylethylcarbonyl(especi
gfggﬁclo%g‘ﬁtyg If/%ra%Tﬁ; n?ﬂ oring é)ﬁf/lfﬁwsgﬁl)g%art%rﬁl]yl(ég écigﬁ/in?a)n-}s Resents
a2yyimiethyidand nye diarylkGo8adikpidathanylk Yastingsarbonyl, or aryl-Ci .-
1,2-diphenylethylcarbonyl, or 2,2-diphenylethylcarbonyl,
heterocyclylcarbonyl, such as dihydroindolylcarbonyl (especially
2,3-dihydro-1H-indole-2-carbonyl); heteroaryl-C1_3-alkylcarbonyl, such as
benzimidazolyl-C13-alkylcarbonyl (especially
2-1H-benzimidazol-2-yl-ethylcarbonyl), or WO
2008/017989PCT/1B2007/053046 6 indolyl-C1.3-allcylcarbonyl, such as

_indolylethylcarbonyl (especially 2-1H-indo1-3-ylethylcarbonyl),or .

thienylmethylcarbony! (especially 2-thienylmethylcarbonyl), or

nvridinviethviecarbonyvl (ecneciallyvy 2-(nvridin-2-vvnethviearbonvl: Ar



halogen (especially hydrogen, or halogen). vi) A further embodiment of

the invention relates to compounds of Formula | according any one of

embodiments i) to v), wherein R3 represents hydrogen, or halogen. Vii)

A further embodiment of the invention relates to compounds of Formula |

according to any one of embodiments i) to vi), wherein R4 represents

hydrogen, alkenyl (especially allyl or 2inyl), halogen (especially chtoro or

dﬁ(%ﬁg%ogéﬁ%;@kyﬁwfgf&y%@ Si@%ﬁﬁ@%tﬂﬁ%ﬁ%@f%ﬂmm&ﬁﬁﬁywith a group

ydrogen or halogen. viii) A further embodiment of the invention relates to

instsmepdemitis offerivillafiemcofdinglio Bndione ofembddivientsiasli), Cro
algpﬁﬁ%&a%éh_é%g&q Réifearesaptyds0ge halo-dx) Avfuther embadimentnd ¢,

the invention relatés to compounds of Formula | according to 30any one
roli SISt N eo i SaN e Fatkh R 2 YBBAYEENts fluor. WO
2008/017989PCT/1132007/053046 7 (especially C13-alkyl),
cycloalkyl-ClA-alkyl (especially cyclopropylmethyl), CiralkoxyC IA-alkyl | .
e SRRt ktHBS ety AFEE 121- BN MESHEE Iy HEPRAIM S PSIE @
chrgfenablyphrmyk€ 2ibdwalkyh), orpadaxy-GilAtalkyt{esapriatylt thereof. and a
henoxyethyl); wherein aryl (especially phenyl) is unsubstituted
pﬁﬁ’l‘@?@??@ﬂ??@ %8?%@3? 8%§\§5‘stituted with a group independently selected
from Chralkylendioxy, Chealkoxy, C14-alkyl, halogen, trifluoromethyl, and
fluoramethoxy, X) A further embodiment of e JenionJSiaes Bove, o 4
I&o?ﬁpoﬁnnc’ $°0f Formula accord]?ng {o any one St embodimen s% and Iv)
ploixjaonitarein R& epplesents thedrogen; € pliBaikyhilicalespepisijomethyipiined
lo ethyl: 2- oxyethyl; phenyl-C2..3-alkyl; or phenoxyethyl,
a\%%&gﬁgr? ﬁ%%h@?\%f%r%ﬁ%%é unsubstituted (preferred), or mono-substituted
with a group selected from Chralkylendioxy, CIA-alkoxy, C1A-alkyl,
halagen.diflugpmethyl. and gifluoroneitioxy tesnasiaih tifluerpmetyle, or a

15x i) A further embodiment of the invention relates to compounds of
nhammseet et bo reFRg D BnspB Bt miss diin ey Hit i0f & IRFHGRBFSH for the
PRRIERIeseRls Cldnalovt (esResially methybicynlopropimetdysecases/disorders,
2-methoxyethyb phenyl-C2.3-alkyl; or phenoxyethyl, wherejn the phenyl
cGroRi e AT atEET Bra L) AUFTHEnBLOIS RO iP Y FEp POimonary
SelestedframtChiatigtendioxyhdstAdalkaxy rRdhnatisyd, haleigienaliergic nephritis,

triffluoromethyl, and 20trifluoromethox g{-:: ecially triflyoromethyl). xiiienA ,

A oA ST S Ve - SRR IEtor Rl Pt cel
desdegingiaiyyaone cherkpaditnaits Yeandady) olik)gwheilemniSon, ischemia-
represents. hydrogen, Ci_3-alkyl (especially,methyl). cyclopropylmethyl,.or ., .
ey S S S s LRI o o

ridathéd ambodimentishthelinuehtionsseiptdsmcondpoongsviaRdietalil-related

i ] i | AR ON rein R5

B S A FAT T B e e
2008/017989PCT/1B20071053046 8 xvi)-A further embodiment of the
invention relates to.compounds of Formula | according to any one of
embodiments i) and iv) to ix), wherein R5 represents phenyl-C2_3-alkyl.

~ xvii) A further embodiment of the invention relates to compounds of
Formula | according to any one of embodiments i) and iv) to xvi), wherein -

R6 represents CA _9-alylaminocarbonyl; CA9-alkylcarbonyl;
CA9-alkoxycarbonyl; arylalkenylcarbonyl; arylaminocarbonyk aryl-C ~
AA-alkoxy-C alkoxycarbonyl ; aryl-C 1..3-alkoxycarbonyl;
aryl-C13-alkylaminocarbonyl; aryl-C _6-alky ‘carbonyl ;
ary1-CA.3-allcoxy-CA3-alkylcarbonyl; arylcarbonyl; ary Icarbony C1-4-
allcyl carbonyaryloxy-C1_1-alkylcarbony1; arylsulfonylaminocarbonyl; cyc
loalkyl- 10 C1.3-allcylearbonyk diaryl-Ci_3-alLkylcarbonyl;
heterocyclylcarbonyl; heteroarylC13-alkylcarbonyl; heteroarylcarbonyl;
aryl-C34-cycloalkylcarbonyt; cycloalkylcarbonyl; or R7-CAratkylcarbonyl,

wherein the bridging CAA-alkyl group may additionally be

mono-substituted with aryl, and le represents arylaminocarbonyl,
heteroarylaminocarbonyl, CA4-alkylaminocarbonyl, or
aryl-C1_3-alkylaminocarbonyl; 15wherein aryl is unsubstituted, mono- or

“di-substituted with a group independently selected from C12-alkylendioxy, .

C14-a1lkovy C1A-allknv/1 C1A-alkvTcirilfonvyl halonen hvdroyys
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WO 2008/017989PCT/182007/053046 9 aryl-C1_3-allcylaminocarbonyl;
aryl-CL6-allcylcarbonyl; aryloxy-C1_3-alkylearbonyl;
vahasydehieadkylcarbonyl; or R7-C14-allcylearbonyl, wherein the-Riiggip@s3046
ClA-alkyl group may additionally be mono-substituted with aryl, and R7
represents arylaminocarbonyl, or Ci_6-élkylaminocarbonyl; 5wherein aryl

' Jbstituted, mano-. or di-substituted with a group independently
B bl ALY ‘% rlendioxy, CL6-alkoxy, C1_6-alkyl,

| e Rlicyisuifany, halagen, hyahaxy. haloa halarCdrBoal k¥ §8-9. vI)-acetic acid

[..6-alkylthio, and C1_4-alkoxyearbonylamino. xx) A further embodiment of
CERPRIVER RS H1PeTaiE% 8 Eompounds of Formula 1 according to 10 any one
of embodiments i) and iv) to xvi), wherein R6 represents -
aryl-CL2-alkoxycarbonyl; aryl-C1_2-alkylaminogarbonyt;
aryl-C1A-alkylearbonyt; aryloxy-Cl..Z-aIkergronyl; or
diaryl-C2_3-allcylcarbonyl; or R7-C2_4-alkylcarfo nyl-wherein the bridging
C24-alkyl group may additionally be mono-substituted with aryl, and 12,7
represents arylaminocarbonyl, orRCIA-a lamingearbonyl; 15wherein aryl is
unsubstituted, mono- or di-subst QuUp independently
selected from Ci_2-alkylBfigigxy;” JA-alkyl,
C1_6-allcylsulfonyl, halogen, C
trifluoromethoxy. xxi) A furtheteempediment of the invention relates to
compounds of Formula R&ccordiffg to 20 any one of embodiments i) and
Iv) to xvi), wherein R6 represents|arylC1 \2-alkylaminocarbonyl; wherein
aryl is unsubstituted, mono- or diRubstitutatty ityaigroup independently
selected from C1.2-alkylendioxy, Ci_6-alkoxy, Ci_6-alkyl, halogen,
hydroxy, trifluoromethyl, and trifluoromethoxy. 25xxii) A further
embodiment of the invention relates tp compounds of Formula 1 according
to any one of embodiments i) and iv) To xvi), wherein R6 represents
aryl-C1..2-alkoxycarbonyl; aryl-C,4-alkylearbonyl; aryloxy-C1..2-a
wlllfééj%rbonyl; or diaryl-C2_3-allcylcarbonyi; wherein aryl is unsubstitutcd,

mono- or di-substituted with a group independently selected from
RG1R2-dhicytemdRoxyn € psdikdxyrapiesesalkytns -Bliytdkifongi hellogen, alkenyl
ifluQrop: [, g iflu e . o N
B 7oA L a0b7 R0 10wt T v e i PGt
CurrslipdtitlisyLorrtsavlor di-substituted with a group independently
selected from ClAralkoxy, CIA-alkyl, halogen, and trifluoromethyl. xxiv) A
further embodiment of the invention relates to compounds of Formula |

RaCeRiiit s aRs o Atk et arisBamaB i S 0y o Kyiyallik raifl pgkyl-Cia-alkyl,
Oerirsente ClAalkylegibonyl(repesialbraseMl; Qalkyt (especially R” represents

aryl-C2A-allcylearbonyl, wherein aryl is unsubstituted, mono- or
hYreshtitStet i a GYOUBIRGEperitiEttly Serstlif G alAhIaRy);C1a-alkyl, or
aGAakyl-halogen, and trifluoromethyl. 10xxv) A further embodiment of

he invention relates to compounds of Formula,1 according to any onpe of
S EBLRITA U D T RGeS oBtHg EWOup iaependeaty seloctod
frary|-CR4allcyleathanyl, wherdiroayy| islynsibgtitutedemeano-tafluoromethyl,  and

I-substituted with a.groyp independently selected from C14-alkoxy,
m%%%rg&lfﬁﬂgoyés' ecé%g Eﬁ‘%@gépr%lékg&ﬁ %%%xvi) A further embodiment of

the invention relates to compounds of Formula 1 according to any one of

RE WP@Q&@%‘?@% ggg%hﬁ%\ém%@{%%nﬁ Cé‘??ﬁ%f%?ﬁ?&ﬁﬁéa%gﬁ%{p (\f\{gi—g?éylcarbonyl;

contains a car ylgroup an e or morearyl moleties, sald group

Csudtktraciromtki aey e idagiery igradp Beansencirbosatbandgroeibiasrbonyl; aryl-
c%?jg'll%({;l@?i@mm%%%)yﬁf %?W—B@yélﬁﬂ%?&@rﬁ%ﬁﬁ,a@ﬁ@ﬂmpajﬁ‘z’j}{eﬁ'ﬁﬂ%%rbonﬂ;

least one of the aryl moieties are directly attached to 20different atoms o
At bt ORI, AT-AfalRer Embetimenbabthe rverton e atadcarbonyl-
Clo-aamReHds1of EQiiad aceidingaany %%&%&MQHQHES&%%%FP cycloalkyl-
XXV), wherein, in case R6 represents a group which contains a carbonyl
group and exactly one aryl moiety, said group is such that it contains a
bridging 25group between the carbonyl group and said aryl moiety of said
R6, wherein the carbonyl moiety and the aryl moiety are directly attached

to the same atom of said bridging group. xxviii) A further embodiment of e
iNvvention realatac t0o comnniinde of Enirntila | aceardina to embodiment 1\
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11 R4 represents hydrogen, halogen (especially chloro or bromo), or
C1_6-alkylsulfonyl (especially methanesutfonyl); 125 represents
vwhydsegensds|A-alkyl, or aryloxy-C1_4-alkyl; wherein aryl is ungubsiiisteskzoss
mono-substituted with a group selected from trifluoromethyl; and
R6representsC19-aIkyIaminocarbonyl;Cf 1 9-alkyl:carbonyl;
hralkoxycarbonyl; grylalkenylcarbonyl: arylaminocarbonyl; i )
G T B G SRy TR oy hetroury
Carybidl c8tathylahsinseaybenydnaly @i Cosatkyloaliydenrhdnyl; cycloalkylearbonyl; or
0G:_3: yliary. .ear. ; onyl-G1_4-alkylcar X )
28 SO A SRV Aty b o
seyeioamdy kil 2avamy Banboniyrcdianth G1dsatkyplehiboryiresents arylaminocarbonyl,
hpﬁ%g@x&iﬂs%&ﬁ, &?ﬁg&ﬁ@:&%&é&l@@@{@ﬂ%Q.%ﬁmm&}gﬁ;
aryl-C3,6-cycloalkylcarbonyl; cycloalkylcarbonyl; or .
WRYSE A CRSEPBIGRY S wHERe e bRty Ci ety greuf Aragndently selected
fRaditgnally-Re.mene-substiuad with aryler, disybstityiaddowith ¥y OXNhich is
and R7 refgresents arylaminocarbonyl, heteroatylamlnocarbogﬁyl,
UL G PR b ShTHL S &Y IR R sisally sRelkiArapyhalogen,
riFluRSuRsEuted IR en OrEHSUDsiiHEA WHBR OoURIBHeRABASNTN pheny! group
,selep%ed_fro CL2-aIkerndioE%/; C1_6-alkoxy; C-alkyl; Ci_6-alkylsulfonyl;
ThATsgeH G Ry i GorSRTBM R I RSB rE O ERRSAIBY afstpeted from
hilbeealkeXyeatboyidmirethadq xiX)refyihet sivthodimentof thiesHiveNtighrein the
elates to compounds. of Formula | accarding to any ane of embodiments
PlFES SR vih QP LSS O G2 PN S ARG PO S Ag B ependently
sftarelldtis (Blamafigtiiftedodbixk) Anttirther embodiment ebpheryioxy; halogen;
inventiqn relates 1o ¢ nds of Formula,l according,to any one qf )
ST AAEa § LR T e et bty s 0%y CafBonylaino.
tetrahydrocarbazole ring of Formula | is (R)-configurated. In another .

iig Fiﬁbﬁ%ﬁ?&f‘érﬁﬁ%‘fﬁf@g@%@ B%'ﬂ%pofréf&é’? %gaclc}%?oﬁgé% Cég(%éggﬁfglétlhle according to

roup 30consisting of:
eBYUBEL B diiseEnyl-propionylamino)-6-fluoro-1,2,3,4-tetrahydro-9H-carba

o 6.36id: . 8 18530461
Rzgé?engﬁ&ﬁs}{%%%_ WQA008/03 4989 3/ 1133007/8530481 2n4

-{3-[2-( henoxy)-acetylamino]-6-flioro-1,2,3,4-tetrahydro-9H-
ReafiseArss (f1oatbnieasiaciasyee. fiGorc S BupHomiopisisiory | dmo-alkyicarbonyl,

CQ)-diidoByi-Ael ANy drorAkkrariagoh A Arealia &Gibonyl, arylaminothiocarbonyl, aryl-
5(3R)-{342-(4-chloro-phenoxy)-acetylamino]-6-fluoro-1,2,3,4-tetrahydro-9
CW"@&?B@?& ;9:%%_&%98%& d ?@}352_ i.3-alkoxycarbonyl, aryl-C;.s-alkylaminocarbonyl,

ax{yagsf%g&gymafbphﬁ?yé}ympmmmm9]=@1ﬁ5u1@ﬁa:a,m§1,3,f&rgq&émbﬁ/ﬁcoﬁﬁr@rbonyk
ar 0l1-9- -acetic aciq, X
CLaryas ﬁmixyaafﬁéﬁﬁamﬁ%fw%mrﬁﬂ’&aﬂé%ﬂ?e%%%ﬁwm-a%féoalkyb

Clig-algiglrarbonyl, diaryl-C; z-alkylcarbonyl, heterocyclylcarbonyl, heteroaryl-
10 46-fluoro-3-é3- henyl-propignylamino)4,2,3,4-tetrahydro-9H-carbaz

o R S R,
wiA43n(4rghlicroaplietyil«dropionylamineiGlucrd 41k, 3, 4xtetpainyepondditigaselected

rbazol-9- vl tic acid; . . ) . .
e o Clrationyic Stisadys Ly BasBeborich i
ugsylstindedic weih-1533)-@Usehitgibxydarbohytiments independently selected from

inQ-B-fl - -te -9H;carbazol-9-yl)-aceti id; a .
O D Sl PRI AS g o
Paazeng.ys unsebsiéuert. PORPastiesdfbbitheritprafesignts independently
sGemRoRdS Al EANNHIRLLAE SEIACIRSTRY 178 SR, CoRMSiNG Of-aBR) phenoxy,

342-(2-chloro-phenoxy)-acetylai , ) ) _

WHBIEBLIIGr ey B, 4rpatpaky rbNIEHRTa 78219 yiitadbfiebatfied with substituents
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(38)- t343-(S-chloro-ph
enyl)-propionylamino]-6-fluoro-1,2,3,4-tetrahydro-9H-carbazol-9-

wdyhasetigacid; PCT/IB2007/053046
(35)[6-fluoro-3-(4-oxo-4-phenyl- butylylamlno) -1,2,3,4-tetrahydro-9H-carba

zol-9-ylk acetic acid;

(§S)égdféu8ro d,(cz?g( mf%l a%%%ty hy]ég(c)) K Hc‘%p)}/ gm% metﬁ {,b a%ﬁllfhyloxy;

kace acl
hel@@arbmplasam}mﬂlﬁefﬁlﬂwb-ah@@ 4-€étmlﬂ5@m 9H-
carbazol-9-y11-acetic acid; (33)-(3-
{{2-(4-chloro-phcny1l)-acetylkethyl-aminol1-6-fluoro-1,2,3,4-tetrahydro-9Hc
iigr e fotigyanbebticaioi: hyDv2o08I0 SR CTIIBR00Y 05306 ed according to
e%@&&q;}o%@%gonylammo 1,2,3,4-tetrahydro-9H-carbazol-9-y1)-aceti

R? aF%I 1 &b R (infersrlsnibacsryrarinbyr 2 e Setralidr concidipapehyl or

15' swkacec, agl Fioﬁ%@cﬁspemaﬂy methoxy; alkenyl, especially allyl or vinyl, halogen,
quoro 3-[methyl-(3-phenyl-propionyl)-aminol]-1,2,3,4-terra e/dro -OH-car

Cﬁ%%} Ly 1 eeie adl; (SERTB:fludrbeL s A kitnd FErs S rop Mfluoromethyl; o
dopylaminginkyL Spctalmahyeionddatiarbazol-9-yl]- acetic acid;

RO b LIdpok S L oA IO & IO 28 RN i
nfedfldosara: [Glthbﬂyﬁﬁl-phﬂnw propionyl)-amino]-1,2,3,4-tetrahydro-9H-carba
zol-9-yll - ac ic a borvl
P‘(3%*} iy N g/ ﬁfo%%ﬂﬁl&%ﬁf‘f)“ OB 28 RSP A D S B an P Gaa bonyl,
sﬁtrbaZGB-Q Mﬁe@dﬁlﬁ(&gﬂj isobutyicarbonyl, hexylcarbonyl, or nonylcarbonyl;

% f(z Cdel a(}:?r(gpl%l (L%%Qr%z)ny{l%gp bllltgk%td' c}rﬁ‘i’}[‘ q'r?so lﬂltg%rfgarbonyl

@mu{enﬁu@ma%cz pidn exysapktiyidenitohdn 2l Gbaeiabypdeoig-caraahtiadn-2-yl-

- d (3gF)1
; ézl lethenylcarbonyl; L bonyl, h o
62’44 § élmuoro p enyf?%log%o% aGr%rln%%% fluo%y 1a %lgozailét?gﬁydro g9uI9I -

n@ghﬁ@imgng@p@gb@@fémd (especially naphthalen-1-aminocarbonyl), or
pﬁ%ﬁ}‘?fﬁxﬁﬁo‘%@%‘ypmp'onyﬁm'@ﬂ) LizedfdetaipRbbearbazol-Oyllace 4

tic acid

bonggRyASHOHEH PRIy -acelAERRIR}Y 2,3 4 XAy ars-obessBdabiylka  avl-

@thgléﬁ?c&%ghyﬁ fkﬂ@ﬁoa%@e(%}mﬁcﬁﬂ%yoﬁgi?nélxeﬂp@ﬂﬂﬁylhmmocarbonyi sach as
amino]-1,2,3,4-tetrahydro-9H-carb azol9-y1} -acetic acid; (

ok A bR e E el Lo

phazghftiil-aeetid, acCiglienylethylcarbonyl (especially  2-phenylethyl- carbonyi) or
5( 5351&7 thy?élazrg(l)%)% ?gs%tg(!,%rﬁg/n%)na&x%a e;[g q (%hylcar (c):%r; aZO| é/ -alkoxy-
%E%)h@@@ﬁmyﬁ;pxywbonyiammﬁzl&@meﬁﬁtyabmﬁmﬁﬂ-caisbaazié)bﬁyyl)-aﬁch as

pF@anu%ar%éﬂ (4 st IOXY~ pﬁéﬁﬁ&k %&@3 oﬁufkb 5 XetEh %rr%ogﬁeﬁglﬁdrbonyz
(@pobiatlyl}- ab@her@d:@drt(&@) -ethylcarbonyl);  aryloxy-Ci.a- aikylcarbonyi such  as
343 lS/ Car Q{g%&)@@g C%ﬁ#féé%%%ﬂr%u]clga‘g’ ’éhé%yisuIfonylammocarbonyl

C@Ml@i%m@uph@nb@n&loxo Isuefirylamino]-6:Yilopoaty RiBctebehiyidro-Gidpecially
20%3% IVARERNGAGD: WD 2008/81 (ARRGIUMNARI0 702304844 indan-

Ztﬂwiwﬁm&myﬂ)%e@yxkﬁ@ﬁwbm| sefluops-11 2-3iphenrieijulendonyl, or

ﬁﬁ%ﬁ@c'dhéﬁcg%lm“ﬁ ﬁetyéuch as d1hydromd01yicarbonyl
amlno 1 2 3 tetrahydro 9H-carbazol 9 acetic acid; (3R)-

(GRS SR iRy AFTAOTE TGRS S s b amlcapich as

bORZRN a1y raceligiRaidii@R)- (especially 2-1H-benzimidazol-2-yl-ethylcarbonyl), or
(6- quoro 342-(4-trifluoromethyl-phenoxy)-acetylamino]-1,2,3,4-tetrahy

0-9Hcarbazol-9-y1}-acetic acid;
(3R)-(6-fluoro-3-phenylacetylamino-1,2,3,4-tetrahydro-9H-carbazol-9-y1)-
acetic acid;
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(3S)- |
[6-fluoro-343-(2-hydroxy-phenyl)-propionylarninol-1,2,3,4-tetrahydro-9H-c

wibagelAvd0y1}-acetic acid; _ _ PCT/IB2007/053046
(35)-[3-(3-1H-benzoimidazo1-2-yl-propionylamino)-6-fluoro-1,2,3,4-tetrahy
dro-9Hcarbazol-9-yl]-acetic acid; 6

STl R oy oo ORI A 23 A R
e 5(3EN6rlioroe3-(2ipetolylakytacbtylamitedptc:Byl-teuahygrodki-carbaml), or

0l-9-y11-acetic acid; . » ] ,
P e SRS oA b o g oy,
sythacetiddelc{8RY! (especially 1H-indole-2-yl-carbonyl);
e ey DeRropierMBINY - 1HeIB s b RSP ER 9Re wit
(DOBRI(SH Bptendsyiacetidaninbn, 13 Aaktahgitrey dissperisizoneikandioxy),
CCeUMAG (especially methoxy), Crs-alkyl (especially methyl, ethyl, i L, or tert-
(365)-{G?fﬁjger%q%c}(%-%-%?yl-OSrSgpioﬁf/lgrlﬁl{n(g?-s 53,4 tetralydro-911-Carbazol
bty Cacelierbidonyl (especially methanesulfonyl), halogen (especially chloro, fluoro or
b@@ﬁ%@w}% Rarkenylarminesle2id-telabydrerdircarbazol-9-y1)-a
cetic acid;
(3S)46-fluoro-3-(2-p-tolyi-acetylamino)-1,2,3,4-tetrahydro-9H-carbazol-9-
iylkaeetiaaciEibodiment of the invention refates to compounds of Formula I according to

25(35)43-(3-phenethyl-ureido)-1,2,3,4-tetrahydro-9H-carbazol-9-ylkacetic
B of embodiments1) to 1), whetein R represents hydrogen, or halogen.

(3S)-(6-fluoro-343-(3-hydroxy-phenyl)-propionylamino]-1,2,3,4-tetrahydro-
H-carbazol-9- yll-acetic acid; (3R)-[3-(2-benzyloxy-ethoxycarbonyl .
8 AT & eI s Caa s of Farmmtta X according to
a3 (3D [64/luato@ri3anaphthalen-iybprofid nydpming- bt detetrabiydrosthyl, or
N 'C%Qb@ml';?'wﬁ@&%tiﬁpadgia@@g\
-fitio 6‘3%%4‘:](1-rﬁé‘ﬁﬂgﬁé’sotjffbnﬁ-pﬁ'enyl)-4-oxo-butyry|amino]-1,2,3,4-tetr
ahydro9H-carbazol-9-yl } -acetic acid; WO

vgg{é(%c %?%8%%&5%%%%9?4??%9%%&? ks

% compounds of Formula I according to
oro-phenyl)-acetyl]-methyl-amino 1 -6

aporolof BrbadiratiyelibtOMiarberzol-Blytprseenis hivdogen, or halogen.
(35)43-(3-phenylsulfonyl-ureido)-1,2,3,4-tetrahydro-9H-carbazol-9-ylkaceti
c acid; (3S)- ) . . .
ViB-fusresus efiedio o Prerya)isrombisadmisareids atdivanyard-giording to
a&?@ﬁ@ﬁ'@ﬁ%&@i%ﬁﬁ@%t@%; wherein R® represents hydrogen, alkenyl (especially ally
( R)_43-(3-pheny|-proplonylam|n0})1-1,2,3,4-tetrahydro-9 -carbazol-9-ylkac =
O%tic‘:’@é(i]dz (jpl)ggen (especially  chloro or bromo), Cjg-alkylsulfonyl (especiaily
A2 4oChioro; RhsRyAiacs el hitflugro-1,2,3,4-tetrahydro-9H-carbaz
0l-9-y11- acetic acid;
(3R)46-fluoro-3-(3-p-tolyl-propionylamino)-1,2,3,4-tetrahydro-9H-carbazol-
vitykaoatier Loamdinh3M)of the invention relates to compounds of Formula T according to
o o e R enMk proRo Rl 2 g Rty o
(35)-(6-fluoro-343-(4-hydroxy-3-methoxy-pheny1)-propionylamino]-1,2,3,4
. tetrahydro9H-carbazol-9-y1}-acetic acid: 15(35)- : .
S 3 LRy o i G Smesiercs S Feamal hssgrain o
ay-arerbhzobodyhtracetio anidl; WB3Bjein R represents fluoro.
(6-fluoro-342-(4-methoxy-phenyl)-acetylamino]-1,2,3,4-tetrahydro-9H-carb
azol-9- yll-acetic acid; _ _ '
X | 3R§uBA2- 3 bhioreIpHE e ) Ecetianmind E6 Husrorb ds4 fdtpampdr d- 9k¢asding to
az%b(ﬁ?éﬂé?'}f%bagﬁ&ﬁg‘?if%% iv) to ix), wherein R’ represents hydrogen, Cje-alkyl
(35)-{6-fluoro-342-(4-trifluoromethyl-phenyl)-acetylamino]-1,2,3,4-te rahyd
ro-9Hcarbazol-9-yl1l-acetic acid;
(3R)-(3-tert-butoxycarbonylamino-1,2,3,4-tetrahydro-9H-carbazo1-9-yl)-ac
etic acid,;
(3R)-{342-(3,4-dichioro-phenyi)-acetylamino]-6-fluoro-1,2,3,4-tetrahydro-9
H-carbazol-9- 25y1}-acetic acid;

(REY_(R_.icohiitaovvearbonviaminn-1 2 2 A-tetrahvdro-OH-carha7znl-O-vvI\-acati
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(35)[6-fluoro-3-(2-phenoxy-acetylamino)-1,2,3,4-tetrahydro-9H-carbazol-9-
ylkacetic acid. 30 In another embodiment preferred compounds of

wePshakia Jsase selected from the group consisting of: POT/IRI087/053046
(3R)-[3-(3-phenethyl-ureido)-1,2,3,4-te ahydro-9H-carbazol-9-yl]-acetic
acid; WO 2008/017989PCT/1B2007/053046 16

(%%ﬁggf géfgﬁy-%gg%i@gﬂ h%';? ir(lgs);;%éizzi 3’(465%5%%%835%135'@?%”&ai‘?au;oxy-
dﬁéﬁ@lg(ﬁﬂ@eﬁﬁwa@eﬁytﬁmmhmn,M&té?ﬁmhﬁcirb-&lsbeaaﬁgzmﬁmﬂmhyl, or
etic acid; .  horel

D PR Cartry M O s BB PRI B g any

(agiekially phenyl) is unsubstituted (preferred), or mono- or di-substituted with a group

i 5cg>g5c g%ééggig&@a@a?yﬁﬁ%efﬂ%@iﬂ@géﬂ&n%{ﬁ;te@tzxﬂf&aH-arm%*?%amgm,

{85 @ ienytaddtyfantierocthox3,4-tetrahydro-9H-carbazol-9-y1)-acetic

acid;

(3R)43-(3-phenylsulfonyl-ureido)-1,2,3,4-tetrahydro-9H-carbazol-9-ylkac
xtié Aaither cmbodiment of the invention relates to compounds of Formula I according to
k333~ Renmdiieido) 1igiSidrtetrahy drg 3t e arbazakQyftasetis RGIA T ,-alkyl

(gsR)43-(3-naphthalen-i?);/l-urgilg)c-))-l ?2*%,4-tetrahydro- )H-carbazol-9-y1Fac
(@feaghy: methyl), cyClopropylmethyl;  2-methoxyethyl; phenyl-Cis-alkyl; or

ph&38)Bydecarayiaminghiagi Sufot@irahudic Hdearpaead-81y 1o:aeeHe-substituted

acid; i
W) [B-I SBT3 88l eripsheEmeh- Ly ralleiato) 9 s e ahyardigl - chglogen.
thipRzehicydlt agetic Malebt3toxy (especially trifluoromethyl).
{342-(4-tert-butyl-pheny1l)-acetylao]-6-fluoro-1,2,3,4-tetrahydro-9H-carbaz
ol-9- y1)-acetic acid,
x15 (B R)r{Rebenbyltixycardionhylaminted-clore 6-faapoth @ 3 ZFtetraly @re@rding to

H-carbazol-9-y1)- acetic acid;. . . s rec]
SF D B Bon Fh e AT T T b ety
narbaPote9eldpropsbtictadio? -methoxyethyl; phenyl-Cys-alkyl; or phenoxyethyl, wherein
tl{g' %}\%%Xq ué)r(rs)od 3'1(33 TB%{I:?;}H{%%Q- %9&?@@% gin 8)691023§b§f¥&1¥e%hw}9 ? l{;‘f&% bs elected

azol-9-A- 20acetic acid; .

fIBR) 4% (3-bémkyldiveido) 4, 2-8 e tatraHy drodbd- calbdown.o-yikBeetiwsigl.  and
HPRMBHSrne v hutyeKlaming)st: 2R f; tetrahydro-9H-carbazol-9-ylkacetic
acid; '

(3R)-{6-fluoro-34244-trifluoromethyl-phenyl)-acetylaminol-1,2,3,4-tetrahy

<P DHeHbazAb eyl AeeleRGidention relates to compounds of Formula ¥ according to
2 (3S)-[3-(3-%henyt-uregdo)-1,_2,3,4-tetrahydro-,9H-9arbazoI-9- []-acetic
aggigue of embodiments 1) and iv) to 1x), wherein R represents hydrogen, Cj.s-alkyl

(iﬁ%i@r%&%'ﬁ&e@h’iom@ﬁﬁw{ﬁmi nR) 2l iRetd-Ruahy dipeSiigarhasphdyimethy!,

acetic aciaq, : _

T IRPFSEXNRIBPhen-2-yl-acetylamino)-1,2,3,4-tetrahydro-9H-carbazol-9-ylk
acetic acid;

35)-(3-butyrylamino-1,2, 3. 4-tetrahydro-9H-carbazol-9-y1)-aceric acid; . :
R o SRRSO s BRI B S APl dpondie t
aayhazobOeybe BOro6tH @eidy) to ix), wherein R’ represents hydrogen, methyl, ethyl, or
(35)- %-benzyloxycarbonylamino-8-chIoro-5-fluoro-1,2,3,4-tetrahydro-9H-c
"hHba: 0l-9-y1)- acetic acid;
(38)-(3-heptanoylamino-1,2,3,4-tetrahydro-9H-carbazol-9-y1)-acetic acid;
Ry oM AT s 0 commouads of Formple Lgeondin
alisaeetiofaaitbodiments 1) and iv) to ix), wherein R’ represents hydrogen.
(3R)-(3-decanoylamino-1,2,3,4-tetrahydro-9H-carbazol-9-y1)-acetic acid;
(3R)-(3-benzoylamino-1,2,3,4-tetrahydro-9H-carbazol-9-y1)-acetic acid;
(3R)43-(3-butyl-ureido)-1,2,3,4-tetrahydro-9H-carbazol-9-ylkacetic acid;
5(35)- {6-fluoro-3-[(1H-indole-2-carbonyl)-amino]-1,2,3
,4-tetrahydro-9H-carbazol-9-y1) - acetic acid; '
(3R)-[3-(3-methyl-butyrylamino)-1,2,3,4-tetrahydro-9H-carbazol-9-yl]-aceti
c acid; and
(RENAR_(R_hiitvl-tireido)-1 2 ? A-teatrahvAdrn-OH-carhaznl-O-vv11-aratic acid
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15(3R)-13-(3-Benzyl-ureido)-8-chloro-6-fluoro-1,2,3,4-tetrahydro-9H-carba
zo1-9-ylkacetic acid; (3,5)43 -(3 -Benzyl-ureido )-8-chloro-6-fluoro-1,2,3

wé-ietkanyshe-9H-carbazol-9-y1)-acetic acid; PCT/IB2007/653046
(3R)[8-Chloro-6-fluoro-3-(3-phcnethyl-ure

do)-1,2,3,4- tetrahydro -9H-carbazol-9- y]?Facetlc 20acid;

%% by Q h%IOI’O- : g%%%% hnearllzg QX]I rlila aetlgsogolcgﬁg)pgu%e 8 0?){:% o 9ﬁ ]Caccordmg o
aloxycactfemtadiims - i}mm;emymh@ramaémmms PHeagHs;.s-alkyl.
azol-9-y1)- acetic acid; 25(38)-(3-Benzyloxycarbonylamino-6-tr uoromet
y1-1,2,3,4-tetrahydro-9H-carbazol-9-y1)- acetic acid;
X@R)ﬁ(ﬁmmxylmdn@nﬁlanﬁmmﬁibnmﬂ@{&tmmoqlqmmﬁmmﬂmmrding to
aﬁf'j1 (B]I%Z(% g 1@1%%&0 1(%53? @v@e @ﬁ/ %ar g?é@glﬂyr@l —alﬂ':?lanunocarb()nyi

6- UOI’O 2 4 tetra ydro -Car azo 30acetic acl
C(M%be@%&mﬁﬁh@lﬁhﬂm@wﬁ%qbgﬁm t@ﬁéﬂw@m@b@@d aryl-
a7l oY) AENG BLithn OaZQOé/QJaﬁ%%%&i%%}?29%/@?39681%%0%@0@1

(1 5)-(3- enzyloxycarbon Amind-6-filoro-8: tvinyl-1,2,3,4-tetra ydro -9H-car
apaotesalfycabent! ac?é}’ Cp.a-alkoxy-C,.s-alkylearbonyl; arylcarbonyl; arylcarbonyl-

d%ﬁa%ﬁ%ﬁlpxy&@r@?ynﬂmn@n@amﬁ -8-methangsulianyhBodyl: teliRloalkyl-
hydro-9Hcarbazol-9- é/l )-acetic acid;

ool s BRm oy AT TaiiHOIETRRH: 8-SR RomA:3 4-fieroasy-

eyt BAb agRkOny1daasetia; agld; C, - cycloaﬂcylcarbony[ cycloalkylcarbonyl; or
39)-(3- Benz;&oxycarbonylamlno -6-fluoro-8-

Ry- @;2 glgy E§F H%Hro“éﬁ“é&r&%f‘z&l"@%% o —rﬁpél%ébgmup may additionaliy be mono-
s{BE) tiB-Benizyl oytarhenamingedeahloryBrfliiarenbd 3.4 tetcahiydror®darbonyl,

rbazol-9-y1)- 10acetic ac
oo S BB 8 oo S aORFaio % 4 tetrahydro-oH-carba
whekSn3d )y a’saﬁh@@@iﬁu(&ah(&d3enﬂylwﬂamkmﬂnvhah a group independently selected
n chI 2. 4-tetrahydro-9H-carhazol9-y1)-ac
fr&ﬂ? |1r%he ‘9<y phear}lfgf) 'idrlt_c)l 6%@?:fm¢ﬁ8| ng’(%q(ﬁg ,g,g‘?ﬂ%t%traﬁg/ %> halo-
ngg}a&a’tbhzlo@ry’rhﬂavau&a@fd};kyhh1o and C;_4-alkoxycarbonylamino.
(3S)-16-Fluciro-3-(3-naphthalen-1-yl-propionylamino)-1,2,3,4-tetrahydro-9
H-carbazol-9-yl]- acetic acid;
xw@)éeélmrb@r@rsmzqﬁeqﬁ&@1@%@@9«%@%};@ﬁm@pqné,ssqﬁ@@ah&ﬁd}@mordmg

wHigarhazol-g Zg}fﬂo@ﬁ%fﬁsaqﬂj’ and iv) to xvi), wherein R° represents  aryl-
(35) 6-Fluoro-342-(2-methoxy-phenoxy)-acetylamino]- 1 2,3,4-tetrahydro-

Copiatatsashony }-adett Goick BRYIPGEHGIYE -[3 42 Hnettifprengnys  avl-
qprgmgm@mmylﬁ%%ﬂﬁrahy dr 0 z8 [dareaiRaLgl A YEdRERAIC acid;  aryloxy-

C}@@ihﬁf&féagyéz m&HRASHe Iy BIoMARRIno)- 93 A teraihylorobomica vl
%Qaé)@h%;yﬁlbaﬂﬁﬁﬁﬁ aGidR (3R)s-alkylearbonyl, wherein the bridging C,4-alkyl group

© l;ggé?%gg 8?51%%155?1%2%%2@%%{ %nylarrllno{l RZ ?egrég&atl? yadrgf argml_IIK?caarbonyl
hé%&rg{@ﬂ&iﬂmﬁbﬁrﬁan@ methylphenyl) propionylamino]-1,2,3,4-tetrahydro-9

)é? Zofngcaggg acetlc lkylaminocarbon

C UOTO- 3432 oxy pfhe% T proplonyamlno] 1,2,3,4-tetrahydr
m@biacarjdazoiﬁsyﬁdtmned;md or di-substituted with a group independently selected
from C)-alkylendioxy, C;¢-alkoxy, C;g-alkyl, Cis-alkylsulfonyl, halogen, hydroxy, halo-

Crs-alkyl, halo-C; g-alkoxy, Cjs~alkylthio, and C;_4-alkoxycarbonylamino,

xix) A further embodiment of the invention relates to compounds of Formula I according to

any one of embodiments 1) and iv) to xvi), wherein R® represents aryl-C)_s-alkoxycarbonyl;
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WO 2008/017989PCT/IB2007/053046 19 (35)-
{6-Fluoro-313-(3-methoxy-pheny1l)-propionylamino]-1,2,3,4-tetrahydro-9H-
WEhaa7eI Syl } -acetic acid; PCT/EB2007/053046
(3R)-16-Fluoro-3-[2-(3-methoxy- phenoxy) acetylamlno] -1,2,3,4-tetrahydro-

9H-carbazol-9- y1}-acetic acid; 5(35)- 9

TSR R PO sty aboiaons .

asa%)ﬁa;ﬂeErbmm Mm(é@nemwpmnmdy)mtammhdgmg azqteumycgmnp may
%}l-car 11 - sfcfﬁ%cédixgl ); aryl, and TENrese rbon I, or
E? heth phenoxy)-acetylamino 15%2%%5%3 I
Cbamkaﬂaﬂzﬁmhomd
MgH[‘S’;(r%azo SHhoXy-RRERY L) %%8‘9%@@'Q/(i)tli6a'féli]81§8ﬂl&'}?ﬂé&%%%?rkelected

-yll -acetic aci
ﬁ(@IFﬁmr@H@dsn(hGﬁ}ﬂ@roﬁié@ﬁyl §heﬁm;ﬁop+@ﬁyﬂaﬁhfn@3dl Iz Bapnehedygdy. halo-
BAFOl Oyl sACeHE aLitlithio, and C;_-alkoxycarbonyl
e AT Shanuis, s Chroalkoms rbomiomied, 4 veu
ahydro-9H- carbazol-9-y1}-acetic acid;

x33- %&%&1&1&&%@@ﬁ{%ﬂﬁ%y&m@@w&mﬂ@ Bl flaedrding to
4- tetrah% ro9H-carbazol-9-yl1-acetic acid; (35)-

ag-PRG Y cgﬂ@%@m@qﬁg,@mféﬁgpW&q%}eﬁ@p%ﬁ%esents aryl-Cyo-alkoxycarbonyt;
aRQled, 234 ttetiabydmn8il- 206ar0azalitydd-asatic ﬁ@*ﬁ)x@@l -(GHkyIcarbonyl;  or

luoro- 343 4-iodo-phenyl1)-propionylamino]-1,2,3,4-tetrahydro-9H- carba
djgy I neiloatian sy ﬁa@f’ék@kférkazr}gbpwmiﬁﬁaﬁﬁ 951BBi0 waikyl group
rﬂaﬁlﬂd@]‘cﬂaﬁaﬁ%ﬂ@tﬁ@m@EQb@ﬂI{t@@IbﬁZ@@r}Ml}aﬁbBﬂCr@iﬁ@ﬁms arylaminocarbonyl, or
16-Fluorp-3-[3-(3-trifluoromethyl-pheny1)-propionylamino]-1,2,3,4-t
Céf‘rﬁ?@a?glglﬁcaé Phazol-9-y11-acetic acid; (35)-

w{B@Sﬂ&AﬂD&hﬁWﬂ&B&lﬁmﬂcpmnﬁﬂﬂ]&&dl mtb-al@o?u,ﬁﬁei&ph}cdmlﬁ selected
frHcar z agllk( Ay acetl%aca -al C isulfo gen, hydrox
Loro-3 fuorolphehy: ploﬁj’lalﬁﬁ?’ﬁo] i??ils‘lﬂ e{ra%droaé?%’ Car” O
tratzed: a3y}, Mﬂaordn(@ﬁ?xis [3-(3
,5-Bis-trifluoromethyl-phenyl)-propionylamino]-6-fluoro-1,2,3,4-tetrahydro9
H-carbazol-9-yll -acetic acid; WO 2008/017989PCT/1132007/053046 20 ‘
X(B5) [AE(4rEbhgiptmmf|ypropinipiariates to compounds of Formula I according to

ﬁg’] @JEJOBQ"lgn%(ﬂ;{ﬁgﬁﬂqu?o %hhcai%azﬁ gx%:sl -AgRfig Acidy (%esents aryl-
Fluoro-343-(3-iodo-phenyl)- pzﬁplonylammo] -1,2,3,4- -tetrahydro-9H-carb

Caz&@iwn%@ﬁb%ﬂd WS GIFIiSrSIsUBSIAUAGHARRRY A gHypubstituted with a

nykl-prop ey largine] éz%&ﬂetr@ Ry az@h9-yikdsgcetie, ;-
acfg (35)- [343- g% Dlmetﬁ?oxy -phen AR, A il

OLprolibryfanin e gy Fox s W%waqweﬁf&éw&%mﬁmwrh%éuc acid:

(35)- {343-(2-Bromo-phenyl)-propiony |

amino]-6-fluoro-1,2,3, 4 ro-9H-carbazol-9- 10yl } acetlc acid; (35)-
ey %’J’r%héﬁ?-’( OHRTSH @&Wﬁ”ﬁ‘ﬂ@ﬁ eﬁr@p‘ﬁﬂ%%ﬂﬂfoﬁ 193y ’@ﬁ‘éwdmg fo
atye@Heashaoain@yl faeeticvacidkvi), wherein R represents aryl-Cyp-alkoxycarbonyl,

aryl-Cy s-alkylcarbonyl; aryloxy-Ci p-alkylcarbonyl; or diaryl-Cs s-alkylcarbonyl;
wherein aryl is unsubstituted, mono- or di-substituted with a group independently selected
from Cip-alkylendioxy, Cis-alkoxy, Cig-alkyl, Cig-alkylsulfonyl, halogen, hydroxy,

trifluoromethyl, and trifluoromethoxy.

xxiii) A further embodiment of the invention relates to compounds of Formula ¥ according

to any one of embodiments 1) to xxii}, wherein, in case R® represents a group which contains
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(35)-{3-[3-(2,4-Dimethyl-pheny1)-propionylamino]-6-fiuoro-1,2,3,4-tetrahyd
ro-9Hcarbazol-9-yl}-acetic acid; 15(35)-
wat3akarBresno-phenyl)-propionylamino]-6-fluoro-1,2,3,4-tetrghyyglia: Q47680646
bazol-9- y1} -acetic acid; (35)-
{343-(3-tert-Butoxycarbonylamino-phen{1)-propionyl a
inp]-6-fluoro-1,2,3,4- tetrahydr arbazql-9-y1F-acetic acid; (35)-
2B iliG 3-SR afGFh S m@%ﬁéﬁgﬁr LT Y P T b with « goup
infeleifabyty 912001 fearbaz ok Bytlyacelia&eid heB&en, and trifluoromethyl.
{6-Fluoro-34(S)-3-(4-methoxy-pheny1)-2-phenyl-promonylamino]-1,2,3,4-t
etrahydro9H-carbazol-9-yll -acetic acid; (35)-
x{oel I dietB43:(2bHdioterp b€ thd) ipvepion e misap bRypdstdtr alf Voro: @i caccording
bazol-9- y0 -ace!
ORI P g Tk 8 s B BT o
(rpkely Dy3adettdiranyand-Otl-cdkpBzdhdmy)l phoetio acd 15(351)sléﬁsﬁtw@ipr®uo or di-
th r 2-car. Ik 0
oy o A e AP s R A o, and
{88y (BrRiuro-3-{(2/25)-2-[(4-fluoroThenylcarbamoy1)-methy11-3-phenyl-
30propionylamino} -1,2,3,4-tetrahydro-9H-carbazol-9-y 1)- acetic acid;
(35)-
X3 (2 Rior BaheGogin of ety Bty (ks i) Gunpersds of Foasiahpererding to
R BRERRRAS S GACIY) /A A0RBELARORGRAASZAATALF AR arbony,

W@@f%ﬁﬁb&é@{k‘m@y@ FetRoRy-4 s siiieiraryidc wapnalenengeatppselected

oy tkamineky 1c2. 3 dretraiyden; Artearhazoddnyl)-acetic acid;
(35)-(6-Fluoro-3-[3-(3-fluoro-phenyl)-propionylaminol-1,2,3,4-tetrahydro-
9H-carbazol-9- yl1-acetic acid,;

x2(8P) (RrfHO e Boll{(2R%) &Mﬁh@m&ﬁﬁﬁéﬂ&a&mmm@@ﬂm@dﬁﬂa I according

e-2-carbonyl]-aminol-1,2,3,4-tetrahydro-9H-carhazol-9- aceti ¢ ac )
tcié.gar_ ong o?}aqﬁgmmcms i) to xxe) Vvh%lxt‘,zﬂ ?’i case rbpre en%@ a group wfuch contains

a(GaFuayd-F4(PRInZ- methyt- Sxplee myl propio nyl amith @duR , 3; 4-detralydio<Bntains a
Hcarbazol-9-3/1}-ace ¢ acl id;
b 335%‘2% &"é@osﬁ‘%]u%‘fﬁyl?é Sheny P Db SToRDIARH e B ORI SRS, ot g2 R,

widietarbazetbafg-yilsgcetic atidast onc of the aryl moietics are directly attached to
ﬁg ggt ag O§ Sg’?arg Hgﬂ_@é}%&ﬁlyl butyrylamino)-I.,2,3,4-tetrahydro-9H-ca
azol-9- y - acetic a
{6-Fluoro-3-[(35)-3-phenyl-butytylaminol-1,2,3,4-tctrahydro-9H-carbazol-9

x%% "R A%t b ARM A S ERAAOXY @&QEX'?@E&%H%QS of Formula T according
2,3,4-tetrahydro-9/ -carbazol-9-ylkacetic acid

iqzlsy[enm%m@)@méhvttwm ISRFFRI 115358 RotFapiyerplomEEab afdlpcontains

%‘6\% and exactly one aryl moiety, said group 18 such that it contains a bridging
( R)-2,3- D|h ydroxy-3-(2-methoxy-phenylcarbamoy1)-propionyl

35
( | Eft@feﬂ{aahs iaﬁagwitmma L 61idcala0rYy 24 saide e Aviron (R carbonyl
nSrahlerotke Huarardidd- e2ernptiyiphemnbi psapionyirminelol «:d drigitabyebup.
ro-9H- carbazol-9-y11-acetic acid;
(35)-{8-Chloro-6-fluoro-343-(2-methylphenyl)- proplonylaol 1,2,3,4-tetrah
xy iy dHueah antil-Gydd-aceticiacilii(@RHates to compounds of Formula 1 according
{8- oro-6-fluoro-342-(2-methoxy-phenoxy)-acetyl
e Fﬁéﬁ ]?flﬁné 21 %Wéﬁ%r(o 9H- ZSCZHEazoI 9y3)/11 agetlc acid; (38)-
R{S:phdemutsG:flomne342- bﬁLngenhoxy phenoxy)-acetylamino]-1,2,3,4-tetrahy

dro- gllec%g oI 9{}/]fri cetc ' or hal
:& fé Chioro-6tiuoro- 50?2% roxy p%enyl) -propionylaminol1-1,2,3,4-t
trghysingOhidarbazalrdldgeacetic acid;
30(35)-18-Chloro-6-fluoro-343-(3-hydroxy-phenyl)-propionyla
nol-1,2,3,4-tetrahydro-91/- carbazol-9-y1}-acctic acid; (3R)-
{8-Chloro-6-fluoro-343-(3-methoxy-pheny1)-propionyla
nol-1,2,3,4-tetrahydro-9Hcarbazol-9-y11-acetic acid;
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WO 2008/017989PCT/182007/053046 22 (35)-
(8-Chloro-6-fluoro-3-[3-(3-methoxy-pheny1)-propionylamino]-1,2,3,4-tetrah
¢ azol-9-yll-acetic acid; (3R)- ( 8-C s
wﬁlgo%?%wﬁc%o-?al&(3-methylphenyl)-propiony ’ PCTIB007/053046
lamino1-1,2,3,4-tetrahydro-9Hcarbazol9-y1) -acetic acid; (35)-1.8-Ch
|Qro-6-fluoro-343-(3- meth Iphenz/l) propionylamino]-1,2,3,4-tetrahydro-9Hc :
Rard&ﬁbqsgngm kBN QER)-(EPeCHibro BUmtiBrer3 R pohydfo Cre-aliylsulfony!
m]aw&m@mﬁwn@ ino]-1,2,3,4-tetrahydro-9Hcarbazol-9-y1} -acetic
fluoro-313-(2-hydroxy-ph propionylamin

35% £8 Chloro-6 er%}é)
1°§ Pt ARG o HE 1Ot Eba 2018 Y Hcetitliadia;Cra-alkoxy-Cru-alkyl, aryl-
CCBRE)[Bbeimi@iﬁxﬂl,(OfQ_&@-phenyl propionytamino)-1,2,3,4-tetrahydro-9H-

rbazol- -
e[]él W?orogg uo?éJl f5 é(sm SREHVPSHBISORiRiRR e frany Htugiomethyl;
afidcarbazol-9-ylk acetlc acid; 15(3R)
8-Chlor fluor ethox pro
S0l 103 ot h T EARAATBNG L RER S Celborycabonyt
a@@mmlmmko@@@mnylprvenly()ipmbmmﬂ@mmﬁiei;&ﬁ%ﬁgtrahryl Cia-
J#l?(ﬁ{ azp ?(31(1 %gﬂ?ﬁl%‘ Igdr{)% iR 3 41%']@ r%ﬁéﬁ[ﬁ §ﬁtonyi aryl-C).s-alkoxy-

oro phenyl proplony uoro-1,2, tra
Qocakslezotayll 1-acetitcabieny(3s)- arylearbonyl-Cy4- alky carbonyl;  aryloxy-Ci.a-

afﬁyfeme&eywﬁ 1R ARG RYRsRRionKaminel Acfluoipadi 2 Bdtieraiudh.c .-

ro-9Hcarbazol yll-acetic acid;

afisrbsaanpiordwdemmpidyicanih ddearpiopionyiatIAGR LYY, 3 i-ematyeirbony
2O CAURAZOAMMRESIC SFifhalkylcarbonyl: or R'-C;-alkylearb ,

5%(38)48 Chloro-6- flugro g}% /aH{?]n%iaélogyyl r;)rroplony éril%c? 20 ?4'1 tg irl‘grem the
ﬂgg%ggh RARBh SV yhescatilitealiyshe) mono-substituted w1th aryl or disubstituted

wWBChigmo3d2-(2rehlord-phepaxyiiaceiliaminedboluero- & dnteaiviarbony!,

-9Hcarbazol-9-y11-acetic acid; ( 35@
C{)]S(’ éﬁﬂgf@?&?ﬁa&%ﬁ lof3 ﬁ?féﬁd‘iﬁ”ﬁ’ aRRaRBIEHuoro-1,2,3,4-tetrahydro
u&%gﬁ@ﬁﬁrbamﬂugsﬂi&ﬁﬂgeﬁ@am& @@bstﬂu‘ned with a group independently selected

oro Iuoo 342-(2-meth Iph ny oxy ty ,2,3,4-tetrahyd
rom9 dér%}‘% X:L aééSZﬁ{ aé%/ /35?9%%@5%?@% Y0 FHEEBa Gy droxy:

rB@&pethyl; triﬂuoromcthoxy, Cie- alkyithzo, and C,4-alkoxycarbonylamino.
(8-Chloro-6-fluoro-312-(2-methylphenyl)-oxy-acetylamino]-1,2,3,4-tetrahy
dro-9Hcarbazol-9-yll -acetic acid; (3R)- [343 -Benzo[1,3] dio x01-5
xxyiplopivhyt lamtndr8uhidrbsifivaneon i@ Beg taetraipparals of Formula T according
oo EArRaZol Ryl A GalCARI D)
e 0 Xxviil e)rc nch he %Oﬁltl()ﬂ ](39%’ of the

(35)43-(3-Benzoj1,31dioxo1- 5 yt propionylamino uoro-
tmbyfﬁhwha@ﬂecrm@idiw%éei@h@@f(mayed
(8-Chloro-6-fluoro-342-(3-methoxy-phenoxy)-acetylammo
1,2,3,4-tetrahydro-9Hcarbazol-9-y1}-acetic acid; (35)-
X18) Anferdes fbrditsant of he fRssyipnarlates) i ceramide Pl Bogmlsckrgeprding to

af b PR Aty 14-acetis, acididBR): position C(3) of the tetrahydrocarbazole
(8-Chloro-342-(3-chloro-phenoxy)-acetylam

TG REERISIERL B 8- toR BRVERS B Hcarbazo1-9-y1}-acetic acid; (35)-
{8-Chloro-312-(3-chloro-phenoxy)-acetylamino]-6-fluoro-1,2,3,4-tetrahydro

-9H b ti
nlgxeé: rr{aé;zré}ﬂgﬁgg fi’ej: ?%%gqi%%ﬂéﬁ% ]B?HB}B?M are selected from the group

cmz’b{ﬁ}gmfro 1,2,3,4- tetrahydro -9H- carbazol-9-y1}-acctic acid; (35)-

A B o g 9 crbazol-9-yl-aceti

acid;
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(3R)[8-Chloro-6-fluoro-342-indan-2-yl-acetyiamino)-1,2,3,4-tetrahydro-9H-
carbazol-9- 20ylkacetic acid;

0-6-fluoro-3-(2-indan-2-yl-acetylamino)-1,2,3,4-tetrahydro-9H
-carbaz -9-y1]- acetic acid; PCT/IE2007/053046
(35)-[6-Fluoro-3-(1-methy1-3-phenethyliareido)-1,2,3,4-tetrahydro-9H-car
bazol-9-A-acetic acid;

@6@3@’9l[%ﬁ%ﬁé@@hﬁ@@@ﬂzmﬁammbﬁtﬂ@mjlﬁm@uxf@@w&éh@mwml 9-

ﬁ}%gﬁ@r&e}gol -9- y1) -acetic acid;
:;33)43 (3- Benz 1-1-methyl-ureido)-6-fluoro-1,2,3,4-tetrahydro-9H-carbazo
(Beficdletie- adiphenyl-propionylamino)-1.2,3,4-tetrahydro-9H-carbazol-0-yl -acetio

a#38)[3-(Benzyloxycarbonyl- methyl -amino)-6-fluoro-1,2,3,4-tetrahydro-9H-c

30aceti id;
R oD B KB GiHg oabb-6e dee-Bcackoolo-
vahyoeaeAddigiarbazol-9-yll-acetic acid; WO

7 PCT/ 132 7/053046 24
@s ?%Of% £ & C&?‘x’ PRI S A iro-O-carbazol-o-

vi2; Boétﬁeacamydro 9Hcarbazo| 9-y1)-acetic acid; (35)-(6-Fluoro-3-

e -(4- me 1) tyl . L
é}% ?,XZ% tetraX earx o?é; g%ll)e%r}’c}l g%'l?rg;'(‘él@%?@g-lﬁflgﬁ‘ﬁ?@ goid;
(%ﬂX%MOMé—DWI)WMYmﬂWHﬂmmt}wihfdaa@muﬂhyzﬁp%ﬂ}-aceﬁc
g@rbazol -9-y1)-acetic acid; (38)- 6-F
luoro-3-[(2-indan-2-yt-acety1)-methyl-amino]-1,2,3,4-tetrahydro-9H-carb ‘
(lg%)oﬁ_igj.’)Sfﬂ}dg@@tTQimmj)ﬂgsp@yiamlno} 6-fluoro-1,2,3 4-tetrahydro-9 H-carbazol-9-
}%gélp;ygo phenyl)-acetyl]-methyl-amino -6-fluoro-1,2,3,4 e ahydro-9H-
Qcarbazol 9-y1)-acetic acid; (3S)-(6-F luoro-3- Ymethyl- [2-(3-methy
Hhekiy 15uariay1gesbABy 2ming - 2-fawanydh G- Heashpdmol D ararelio atidice tic acid;
By 3atizst rmeHio n
({iﬁy@dm Ptk yg&agcﬁ%:é@fgﬁwhgﬁmﬁa@ RSl acia;
1%}12 (2-Chloro-phenoxy)-acetyl]methyl-amino}-6-fluoro-1,2,3,4-te
(B F Q2= 6asRAZRISY | @G PHe AR (BRHR 2,3 4-tetrahydro-9OH-carbazol -9-y1} -

aééxz (4- Chloro phenoxy)-acetyl]-methyl-amino}
1ﬁu8 -102,3,4-tetrahydro-9Hcarbazol-9-y1)-acetic acid;

(38) (6 -Fluoro-3- a3-(3-methoxy phenyl)- propionylkmethyl -amino

4 tetra dro 9H- rbazol - etlc aC|d (35)-(6-Fluoro-3-
B IRt SR AR ) S5 -l S EP B Eroup

cd@igﬂl)@@étlc aC|d (35)
(3%';@—@%89%5% 'n _—]é%_emy%p ilr_lm ofls'oﬂkjg,r?,ﬁ} %gtl%%gféetr dgr?)a%gl 9-
Y@E?(@El)c(fﬁ“—lﬂluoro 3- {[3 (2 methoxy phenyl)-propionyl]-methyl-amino}-1,2,3

, Tranyd! 11 cetic.ac 35)- r-3
G ?(3/ nt’gdo%)L §1l§)l/l g];%o it é’ ﬁr?ln%no%ig é?é?r ﬁ%‘}’é}‘@ﬁ%ﬁgg%d@*
yli- @Vi‘}-ﬁééﬂc aC|d (38)

[ 0 | dro-

(3% [fe-Beneviony Bﬁ%gig%ﬂf@ e pﬁ!h%gy% gt @ gﬁzo

azol-9- 30yl} acetlc acid, propl
208t Atdfi6-fluoro-1,2,3,4-tetrahydro-9H-carbazol9-y1} - acetlc acid; WO

(32P8MAIBAPGTAAR20Q LOSI0MG2D-1 2.3 4-tetrahydro-9H-carbazol-
( 5)-16-Fluoro-313-(2- ?n%tr?g(%/ phé%%/l} proplgrﬁc;/ 1r(03 phgﬁryldﬁ?og))ﬂ AR

%ffo1-1,2,3,4- tetrahydro-9H-carbazol-9-y11-acetic acid;
(38)-{3-[(2,3~dihydro-1H-indole-2~carbonyl}-amino J-6-fluoro-1,2,3 A-tetrahydro-9H-

carbazol-9-yl}-acetic acid;
(35)~(3-{[2-(4-chloro-phenyl)-acetyl]-ethyl-amino }-6-fluoro- 1 ,2,3,4-tetrahydro-9H-

carbazol-9-yl)-acetic acid;
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(35)-
{3-[Acetyl-(3-phenyl-propyl)-amino]-6-fluoro-1,2,3,4-tetrahydro-9H-carbaz

“%?@( l&.ﬁ%‘getic acid; 5(35)- {3-[3-B enzyl-(1 -cyclopropy 'megb‘ﬂiﬁﬁﬁéms:;o i

-6-fluoro-1,2,3,4-tetrahydro-9H-c arbazol- 9-y11-acetic acid;
(35)43-(Benzyloxycarbonyl-cyclopropyli

ethyl-amino)-6-fluoro-1,2,3,4-tetrahydro-9Hcarbazol-9-yl] -acetic acid;
(3-propoxycarbonylamino-1,2,3,4-tetrahydro-9H-carbazol-9-yl)-acetic acid;

(IR Cyelopwpymetbyliéphenylpmpiony B -amninolyériluoradihd i deiadetc
ydro-9H- 10carbazol-9-y11-acetic acid; (3S)-

“{Cyclopropylmethyk(S)-2-methyl-3-phenyl-propionyl )-am o 6

(MOEQelitiSidl3 tatrabhyn(8-Pidrsarpapibr 84y b egtic AEjdt88)(So-9 H-carbazol-9-
ig%clopro Imethy143-(2-methoxy-phenyl)-prop onylkamino}

76-ffdioro? 3 4- tetrahydro-9H-carbazo1-9-y1)-acetic acid; 15(35)-(3-

(32(8- W¥Mhﬂﬁﬂxﬁwa%ﬁlmﬁbp¥ﬁﬂ}é@mw]Frhétﬁw-mmmwfifwlﬂm'ﬂ%zzﬂs?-yl]-
4- tetrahydm-9H-carbazol-9-y1)-acetic acid; (35)-

Fftr&yc Jpropylmethy1-(3,3-diphenyl-propionyl)-amino]-6-fluoro-1,2,3,4-t
(3tdByGroottadarbdirnl«d-§l-mopimakiaino ) -B8)oro-1,2,3 4-tetrehydro-9H-carbazol-~

9{$Fgﬁ¥<§lﬁp§89ylmethyl (2-naphthalen-1-yl-acetyl)-amino)-6-fluoro-1,2,3,4-t
ro- 209H-carbazol-9-y11-acetic acid; (35)-(3-

(%%WUR%&r%Wi@%MWB@@MWﬁ@M%? étioyikerAeoA6cHtharot-9-v1i -
dc%t%éécggtrahydro -9H-carbazol-9-y1)-acetic acid; (35)43-
Acety142-(4-trifluoromethyl- phenOX}/Z) ethyll-aminol-6-fluoro-1,2,3,4-tetra

(3dPr s hieroinbayy) acstidaeite b6(myps! Fidgtgegahydro-d H-carbazol-0-yl}-
d{,@{gpia@ylﬂ (4-trifluoromethyl-phenoxy)-ethylka nol1-1,2,3,4- :
tetrahydro -9H-carbazol-9- yl) -acetic acid,; (13S) (6-Fluoro-3-

(33 bhknytds RS hy RIS A BrA R L phe oy BTy MR fahazol-9- vl acetic

adid, 3,4-tetrahydro-9H-carbazol-9-y1)-acetic acid; (3S)-(6-Fluoro-3-
2-methoxy-pheny1)-propiony1]-[2-(4-frifluor henoxy)-.

%%Qﬁyﬁuam.ﬁd RASTO N TATF: QSH ééréa%ﬁgx% é(few?&%&m 9-y1}acetc acic

(13p)16F-{0oraiBdéZonitenoRypeipidhy Brnhemnd-Aropionglpantnahld 2 HA-eibazol-

2X%J})ydro 9Hc§3bazol -9-yl1l-acetic acid; WO
C171B2007/053046 26

(i%lS[ﬁ%Fﬂxhau@L—?g[c@S)n&imtt@I—BQ{;}héFtytﬁﬁmpro-Qanarbazoi-Quyl}uacetic acid,

hen eth am|
(?ﬁpﬁjﬁ—}g 108)(51 b%cze acéf%:% é‘? ale g{ {96H -carbazol-9-yl}-acetic acid;
W@H@Qﬁﬂ%(ﬁeﬂgﬂmﬁﬁmgnﬁbpmpy}p@amo 1-1,2,3 4-tetrahydro-9 H-carbazol-
9%153%-&%!8@min0]-1,2,3,4- tetrahydro-9H-carbazol-9-yll -acetic acid,;

(S pACype Do e mAnRe|BRrerinnD 24 b trery e o i ariuzol-o-

22:y1) a&getlc acid; (35)- {343-B enzyl 1-(2-methoxy-ethy
Wé}ureld -6-fluoro-1,2,3,4-tetrahydro-9H-carbazol-9- y11-acetic acid;

iﬁ{é:’[ SRRy LB Ity Ry R nebaaRloRovl-pcs e fsifh

9-BliJi0caE Q@Zﬂbﬂiﬁﬁhécﬁﬁgaﬁtgtr@@ro 9H—carbazol -9-yD-acetic acid;

F uoro-3-[ 2 methox ethyl proplon aO] -1,2,3,4- tetrahydro-
(é[ﬁ &.ﬂf}gf%-] d_ i 138 T r()é%)a lamino]-1,2 3 4tetrahydro-9H-carbazol-9-
6= ﬁ@t@j’q&d{(Z methoxy-ethyl)-((S)-2-methyl-3-phenyl- proplonyl)-amlno]- _

dro 9H-carbazpl-9-yll -a acid; 15(35) ro-3-
G A B o CmBHBR R 1) DHORo kAT T o -corbazol -
ytetﬁal‘atydmt&H carbazol 9-y1)-acetic acid; (35)-

A G eNeeeron sl G aehoy s epE eIk AS g

-yl1-ace

c(B8m=(3-9(3| 3-Diphrernyd;-propiony1)-(2-methoxy-ethyl)-am
nol-6-fluoro-1,2,3,4-tctrahydro-



10

)

20

30

209H-carbazol-9-yll -acetic acid;
(35)-{6-Fluoro -3-[(2-methoxy-ethyl)-(2-naphthalen-1-y

g |-1,2,3,4-tetrahydro9H-carbazol-9-y1{-acetic acihvipa007/053046
(35)-(6-Fluot-0-3- {{(25)-2-methy1-3-phenyl-propionyl]-phenethyl-aminol
-1,2,3,4- tetrahydro-9H-carbazo1-9-y1)dcetic acid;

: 25(35){53% Fluoro-3-{{3- (2 methoxy-pheny1l)- prc()glonyll phenethyl-aminol-1

(3K gﬁg;a]%m oy lASER -pORRkARNi-fluoro-1,2,3,4-tctrahydro-S H-
a3biS=-(Agetybphenathyl-amino)-6-fluoro-1,2,3,4-tetrahydro-911-carbazol

-A-acetic Cld
Q%@)QGP C%X@H%%ﬂt%érérfefri‘}?yéiégt% SHOREhY RAKRTRBIS Y% 4-tetra
(BRW@QH{BOE@E’G%@W&L@%}ZIaﬁidc)]%ﬂuoro 1,2,3,4-tetrahydro-9H-carbazol-9-

y{@ Fluor0- 3 [phenethyl-(3-phenyl-propionyl)-amino]-1,2,3,4-tetrahydro-9H

A6 )-acetic acid; WO 2008/017989PCT/1132007/053046 27

(63%)#B4(BoRe B9 Airidphitoatethyl-pHmetyyareida)d]uope B2 8ahy dro-0 -
C,%ggtr% dlroat%el—{caa(g%zol -9-yll-acetic acid; (35)43-(B enzyloxycarbonyl
(Brﬁ}efﬁyﬂlmnbpﬁeﬂubmtﬁ ABno-tehthydeo-didantidtohdaachderio-asitl, acid;
YRl OH- 9.
|o y % iglrlr%#:) % gh%dro %ﬂ%&%&%ﬁ%ﬁ?r} g?e{gt)%g%%gdm PH-carbazol-9
Y(@@C?Bq:’#g@ro 34(5) -2-methyl-3-phenyl-propiony1)-naphthalen-1-yhnethyl-
@2;@% BFJIiL% %;%E&%HXEUIOZ% LGREZALR Y L)-898H5GAG19;3 4-tetrahydro-9 H-

Cfgb(@i?hgtﬁﬂx%ﬁ%m@@) -propionyl]-naphthalen-1-ylmethyl-aminol-

101 @-dotelanyeio; fn@&%ﬁl W hioaseligiAc|h, 13B)=tetrahy dro-9H-carbazol-9-
( §4)11§ 3- Dlphen)[/?y gcrropff,éhrlloyi?I )-napht %%Ie%ol glmcl—:-?ﬁ]yl amlngftédfl}ljorfo 1 Zc%r 0

-9H carbazol-9-y1)-acetic acid,;
(mﬁsﬁw@mm@pmw@y -AcHBEIRYIFATIRO)BuiOHR 1 2 3dbisk by aretic
?Jm carbazol-9- 341-acetic acid; 15(3S)46-Fluoro-3-(naphthalen-
ethyl-propionyl-amino)-1,2,3,4-tetrahydro-9H-carbazol- 9-y11-acetic
(aﬂbd[6(351)aro 3- (2-p-t01yl acetyiarmno) 1,2.,3,4-tetrahydro-9H-carbazol-9-yl]-acetic acid;

(g%[(%sgﬁ 38 ygro(@’lﬁ‘leth efag{u%f bi?c acé fﬁo g,%/ta%}lngltﬁc LE&ZOI -

(3- {aﬁéﬁg&ﬁ?)cnzyl 3-(3 -metho xy- phcnylcarbamoyl) propiony

uorQ 234 20tetrg arbpzol- cetic acid; (38)-
R A e R R L R
(BOHE-filvoro-3; 233740hétmhywmuoa}tia%6k®iytl§&a@e¢r@ﬁmdrlx@8) =9-yl]-acetic
2l (RS)-2-13enzyl-3-(4-fluoro-benzyl
carbamoyO-propionylamino]-6-fluoro-1,2,3,4-

(Iirdhyrrdpicertarslaoeing- heetit-tiay dro-9H-carbazol-9-yl)-acetic acid;
(?ﬂf{%sﬁ&%@gz? %ﬁ?@ﬁkéyﬁ)ﬁ é?afgafmtobéf% W carbazol-9- yi]-acetic acid,

no)-6-fluoro-1 A-tétrahydro- 9H-carbazol-9 kacetlc acid;
@é%i[%‘@t&?é?é?ﬁl@@ﬁ%im @aﬂﬂﬁﬁﬂé‘%ﬁﬁ%ﬁ@ﬁi@@ AlspeiFcrgdy

(§§ﬂ?{%zﬂ{:(9ﬁ¥—]3»]{‘3 elicaasid: (B9 )-propionylamine]-1,2,3,4-tetrahydro-9H-carbazol-9-
[3 3-Chloro-isoxazot-5-y1)-propionylamino]-6- fluoro- 1 2,3,4-tetrahydro-

6837 01-9-yll-acetic acid:

(mX[ﬁ(El@@ﬁ@y&:@a@&fd’ﬁ},’rdmbawmmmmmgmﬁ%&ﬁ%@m&mymo%jCaceﬁc
a%rg)_azol-g-ylk acetic acid; WO 2008/017989PCT/1132007/053046 28

(38)-[6-fluoro-3-(3-naphthalen-2-yl-propionylamino)-1,2,3 ,47té$rahydro-9H-carbazo1—9—y1]—

acetic acid;

. (35)-{6-fluoro-3-[4-(4-methanesulfonyl-phenyl)-4-oxo-butyrylamino]-1,2,3,4-tetrahydro-

9H-carbazol-9-yl}-acetic acid;



10

15

20

30

(3S)- [6-Fluoro-3-[3-pheny1-4-([1,3,4]thiadiazol-2-ylcarbamoyl)-butyryl a
nol-1,2,3,4- tetrahydro-9H-carbazol-9-y11-acetic acid,;

w3 kIt degsDibenzyl-ureido)-6-fluoro-1,2,3,4-tetrahydro-9H-garbazal 9%t 46
-acetic acid; (35)-(3- [Acety142-(2-fluoro-phenyl)-ethylkamino}
-6-fluoro-1,2,3,4-tetrahydro-9Hcarbazol-D-y1)-acetic acid; (35)-(3- {

SR T P e 4 23 A0 Rt o

caeyeiohexyiraethylautgido)-6-fl uoro-1,2,3,4-tetrahydro-9H-carbazol-9-

-acefic acid; and 10(3S)-(3- ) o
B AP R AyeL A ediarab -1 acetic scid
(36)flifofmdr2 B[3-(tetratiydrorBkhehrbaribi9Ait)iacklie Acid cldrileds)-9 H-carbazol-
08X Iig}itlg SEEQI(?-d otherwise, the general terms and names used

F?'e?é nbefore and hereinafter preferably have within the context of this
(R dID$Bmehting ollavisng! meaningd.3 K5 Wiednediiee? phurab fenidiy Usedtforcid;
nds ons,
e R T e oo
agefereride to a compound of Formula | is to be understood as referring

. (%ﬁ@é%lﬁ@l@i%%ﬁ%%”ﬂ&%ﬁ%&%ﬂ&ﬁ%%9@%9&%@&%&95&9&9&2 ins ~I%etic

f Formula |, as appropriate and expedient. 20 The term "pharmaceutica

a@éiceptable salts” refers to non-toxic, inorganic or organic acid and/or base
HionsRlls Referapes SARHe ienyialhselectonfqrbasig-droiscarbazol-

(%ﬂf.jﬁhartn. 1gf86), 33,%@-21@?5§prhc%rm "bI]Sidging gr(?fg or
MBrcRfiFHF 408" as used herein means a group or atom that is placed
(hehueendwosdistingiyneigliesmalitieynolasieplsxampalesitor-such hridaiRgdro-

roups are the bridging C1_6-alkyl group in an aryl- C]..6-allcylcarbonyl
OFrGeRy Rl YL patiebisween the aryl and the carbonyl moiety: the
(dydgiry 6xen3alkyl grefipoin asdayy i Esmyaliadkgrauinwhichiig pleeasidro-9 H-

between the awl 30mpiety and the parent molecular moiety; or the
C%ﬁﬁ@i‘g’é@ﬁ?ﬁﬁ&ﬁ @%ﬁp in an R7-C1-4- alkylcarbonyl group which is
(IWadedlnetoded {denRihgroyh aryd) e wdatonny]- i i tyte Wk dro-9H-carbazol-9-

Qgc%ég)cla?%QPCT/1132007/053046 29 An example for such bridging
YHtSs s the bridging carbon atom of a methylene (-CH2-) group in a

(HonBARBertbenzytaminegtelimindlichlopiadel betaesdry dhe Peagbaioty -y} -
2and gg%oxygen atom, or the phenyl ring and the nitrogen atom,
respectively. 5The term "alkyl" as used herein, alone or in an

y
(TombiAation 3 refdfstielacsatordredpaiphaticepoupiindi dingtd strdighodt /-
cgmg[lgq,[}ygggggﬁggp chain containing the indicated number of carbon

atoms, for example C1..9-alkyl, i.e. an alkyl having 1-9 carbon atoms.
(Rep fesbaiosysxasipieg dialky bfcpaindiaot satbare ndt linsikedctacid;
(TReE e tBV. ARIQRYHLS QDR Aoy )s 1R 00RMY b 50-RUBH (@0 a$Rcarbazol-9-
referred to as "2-methylpropyl"), 10 n-pentyl (also referred to as "n-amyl"),
yisos5EstF lso referred to as “iso-amyl®), n-hexyl, n-heptyl, and n-octyl.
(Rrefened s yaatiyly Rt -RIoRYsiS@REPY H QB iyd] 306 Ys@dadtybid;

TR0 S B e BBy ot Ao bl

oprefacablyathipaeans a C2_4-alkyl group, whereby the aryl moiety and the

e A R e s AT b

groups as used in R6 being aryl-C1_6-allcylcarbonyl are ethane-1,2-diyl,

'R %e‘?'%i%’a%éﬁ!rh@ﬁ?p?nﬁéfldg Sy 8”9(1%(_%‘}6 f"ho\flr?%gpiag%_}sb%ég‘%gcll' Bom the group
another embodiment a bridging CI_6-alkyl group as used in

coasidt@g Balkylcarbonyl" as 20 defined for R6 means the respective

: §J§%l'§%'ﬁ%léﬁr v '8(?%1”&933:[){&:%%' o Iha.carper é M cid;

(%)e's er are aﬁgc%rle o the’'same ézr}é)on atom of thgqu igg%ng (%iG-alkyI
group. Examples of such bridging C16-alkyl groups as used in R6 being
arylC1_6-alkylcarbonyl are a methylene group (preferred) and
ethane-1,1-diyl. A bridging Ch3-alkyl group as used in
"diaryl-C13-alkylcarbonyl" as defined for R6 25 preferably means a

C2.3-alkyl group, whereby the carbonyl moiety and at least one of the aryl
arnirine are nrefarahlhvv attached to hwo differant carbon atnme of the
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An example of a bridging C1.4-alkyl group as used in R6 being
"R7-C14-alkylcarbonyl, wherein the bridging C14-alkyl group may
wddilienallsde disubstituted with hydroxy" is 1,2-dihydroxyetgangpl2-0i¥ig 6
10 The term "alkenyl" as'used herein, alone or in any combination, refers
to a straight or branched hydrocarbon ¢Rain containing 2-7, preferably 2-4,
atoms with at least rbon carbon double bond
@gﬁégé DERYRSY RPRE o %@8%1&&3?&6&%@%%%&%{%&% Iacetic

atfidependently selected from hydrogen and aIkyI Representatlve

R R B R 2% i
(2Sigthybii-propeoyy] ddindeng| 3 4-penterlyt,- aﬂdc&mwylﬁsmmaﬂw
EOnE s R R S i el et
(;zs)a(rsdphmeﬂemhmnygha hﬁemaasdrattﬁémwummmdjmtacamon

.I:
(gﬁﬁ@ ﬁﬂ%ﬁ%ﬁ?ﬁ@%&%@ 1”&% Xe@éﬁgg'@?gg e ) i%”&?@&?%“

of'a pheny e térm oxy ereln al or in any

(Danbbitfationetersieo- é{i’-élﬁybgﬁbméfﬁz@féﬁamlt&uﬂémt@mcmolecuIar
(W'F@(imﬁ’}%&% OxyaeRDrdge B@JR{@?%FH&W%’ SXATRRIES. 9f}a:ﬂ§9&%’ acid;

include, but are not limited to, methoxy, ethoxy, propoxy, 2-pfopoxy,
(We@mﬁlﬂwﬂ%%&%tﬁiﬂﬁe@%ﬁy@%&&a Iyassthasigh The term
(3@&@?%9@%@@“@@ nﬂﬁiﬁﬁﬁ% @f'&b@l‘@ﬁ@rﬁh&) @@30@@&951@99& AN -yI]-
alkoxy 30 group attached to the parent molecular moiety through a
&b 3Rk group. Representative examples of alkoxycarbonyl include, but
(3se moplinited-ieurnathexysateamyhistoxnearbony); B-ReROYsaRYbazol-9-
nd isp-butoxyearbonyl, especially methoxy. R6 representing
YRIRERUEABEny! preferably means n-propoxycarbonyl, and
(EQ EBJmyﬁ?&fmﬂboﬁ@ﬂ@}rz&@&@ﬁ%&%méfﬁmm@,Q?t/&'éai%ﬁ)BEﬂHTdaﬁatﬁBm-yl)-
Ica bonyl" as used herein, alone or in any combination, refers to an
Up attached to the parent molecular moiety through a carbonyl
(g?}ao}}baaprewmw@iemmpﬂe&bﬁa@uwbmbmmm-afémlbazol-9—yl)~
a!:lgglted Ep acetyl, 1-oxopropyl, 2,2-dimethyl- 5 1-oxopropyl, 1-oxobutyl,
and 1<t oXopentyl. Further examples are 1-oxo-2-methyl-butyl, and
(MénﬁhstwﬁF(émp‘ndpyﬁ@k@femed}émnaeé{wz 3 brtciprbpio-Didxetutyd]-9-vi]-
ag,e-{?@((c)m?[}methylbutyl and 3,3-dimethyl-1-oxopropyl. The term
"alkylsulfonyl", as used herein, alone or in any combination, refers to an

(%‘m;[ﬁi@ '@l@@lﬁl atteidhed ,%Méﬁmw@%@aﬁbmﬁo?eﬂdtmmwalsu Ifonyl
?P eREseNaHve.exAmAles of alikisyliony} | 'EHEM%‘SE Bl REERO cid;

I|m| to, methanesullonyl and ethanesulfonyl, preferably

(3RatHxREsTtn:(4- W%ﬁaﬁm&mm@@aﬂ%ﬁwl@%%%%ﬂ tefaBydro-9H-

cafRAmMQY L R Used; herein, alone or in any 15combination, refers to an
amino group attached to the parent molecular moiety through a carbonyl

Qﬁbh’ﬂp( Hecteinredon- bl diyldiuproadiusabrelsin bisrBCacifany

(FOThicabaeefers ieopbayRmali-carboryalishg mum Hom 6ie] DA CREBOH acid;
le 20 condensed rlngs and pr feraply .

e o e S g

(:g?pmsbsmfﬁﬁafﬁhiyimsubﬁeﬁliutgzldrd@ﬂnﬁéb%ﬁcem@@ﬂtmgné dbig;aryl group
substitute ecifica edl mpogdal
S e i e e L A ?&Z&,PW

am'tcLeimdmng examples are 4- trlfluoromethyl phenyl,
orol eth l, 2.5-Bisst.fluo ethy enyl 35

I orom thy p?1eny‘l"¥ rq‘?uorohrzrc\)é?hgoc;f:i;l}cf:ﬁ?eiﬁyIl’gzflj'1 ():{ﬁlror pﬁen -carbazol-9-yl)-
a@:@hmdphenyl 2-chlorophenyl, 2,6-dichlorophenyl, 2,4- dlchlorophenyl
SRS BRI RmS BAhE R, SrmefiRRen. 2 rdrustdgheny.
(4 EQ 4- |sr6propylphenyt A-tert. )kéﬂ%% I%l(en I %Q%ér%%aenyl
3-fluorophenyl, 2-fluorophenyl, 3,4- d|fluorophenyl 4-iodophenyl,
3-bromophenyl, 2-bromophenyl, 4-methoxyphenyl, 3-methoxyphenyl,
2-methoxyphenyl, 30 2,3-dimethoxyphenyl, 2,4-dimethoxyphenyl,
2,5-dimethoxyphenyl, 4-hydroxypheny1, 3-hydroxyphenyl, :
2-hydroxyphenyt, 4-methylthio-phenyl, 4-methanesulfonyl-phenyl, and

_tart _hiitovvvearbonviamino-nhenvl WO
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The term "cycloalkyl", as used herein, alone or in any combination, refers

to a saturated cyclic hydrocarbon moiety containing 3-10 carbon atoms .
widplexaRle C3.6-cycloalkyl means a cycloalkyl having 3 to §-6a#007/653046

atoms), preferably a cyclopcntyl or cyclohexyl radical, whereby said

radicals, especially the cyclopentyl radical, may be substituted with an 25

annellated benzene ring. In another embodiment said benzene ring may. .
R R cEy O B G SRR B s SO A R Ly APE S e IaR <cic
(Telgstectiram Ludealky B, Chealivdxy-9anchadaged (BspediallyiChealkoxy).

C the cycloalkyl. gr is, used as a bridgi oup,as for example in
O R e s e B ety
(EREylapbapd neraddd)-dyt Bpeatahpidiy? Broayblehke Rayl Badipl radiidal

e T R o R o S A T el
oly
agitithalolgen”, as used herein, alone or in any combination, refers to

%%fgi@&ﬁ%%&%@%ﬂ!%ﬂog@ iodine..and ynless specfisallyindicatedia; and

rwise, it fefers to especially fluorine or chiorine. 5The térm
(ORalpdBiyitylasreisedt hérdihidiohalor Miaaysaibindlieectiefsis - to an alkyl
group having at Least one hydrogen atom replaced with a halogen atom.
Representative examples of haloalLkyl include, but are not Limited to,
I frrdsictAfIoSImGay GBI adifosrorHa sy IoEerailiolosthylsrgd from the group
coaslgroa3-fluoropentyl, preferably trifluoromethyl. 10The term _
"haloalkoxy"”, as used herein, alone or in any combination, refers to an .
(M iR Hiatrig arte B ey drisgarAtions fapteea it bergisgeit:
(M- (Repieseniatiye examples Nk halaalkouyoineiuder Hut-arg patdifiter;

to, chloromethoxy, 2-fluoroethoxy. trifluoromethoxy, and L
EN e is S R T A TR S e
(5 03¢d-Berein atote) G- thl sy dmbin digh Arefers idra Mbnebyahicd-yl]-acetic

(g.iéyclic or polycyclic non-aromatic ring system containing up to 15 ring

ms (preferably 5 to 10 ring atoms), at least one of these being a
(10tErgatBamzptefeidb)yteridoo-trfdehe il datbrmsaindepetderithzsiefertpdcetic
_from nitrogen, oxygen or sulfur, preferably nitrogen. This ring system may

€’saturated, partially saturated, or unsaturated, and 20 preferably
(Or%i08 ore ol by rinG ddhibnrsidelebied fravralindsg it/ -carbazol-9-yl]-acetic
aBﬁpresentative examples of heterocyclyl include, but are not limited to,

oii iydroindolyl (especially dihydroindo1-2-y1) and chromane (especiall ,
(ThrbhidiogoydjtluororRd Jerhartibdraaige): be dsbérehsiio-Jiariederalatyll-acctic
a -gmbination, has the meaning as 25defined for heterocyclyl above, with

the difference that the ring system is aromatic. The term "heteroarylalkyl”
RU3Rrreremy FIORR GRS CHRBIARGEN réferds e Hadirsairt abse-0-yD-
a@ltached to the parent molecular moiety through an alkyl group.

Representative examples of heteroarylancyl include, but are not limjted
GO HRIERprMESEr PSS LNy BRIy ko s R AL eLherntRPe Lo )-

adehlig;isoxazole-5-yialkyl), pyridylallyl (especially pyridine-3-ylaLkyl),

rimidytalky especiaM ri igrinez- lalk 2 [ éj lylalkyl (e iall
Ry SR ANy o B ctebazol 9y
a208/6d7989PCT/1132007/053046 34 benzo dazol-2-ylalkyl). The term
'hetergarylcarbonyt” usedherein, algne or.in any combination, refers
Elize e tishishibtis s bt R R R R SRR
agdrbenylt group. A Srepresentative example of heteroarylcarbonyl includes,
cheis perimited indndalvicarbanyt (eeRariall indel g eRbomAl Thg 16 1)
eteroarytamino”, as‘used herein, alone ot in any combination, refers to a
atwsterostyl group attached to the parent molecular moiety through an
amino group. A 10representative example of hetcroarylamino includes,
thiadiazolylamino (especially 1,3,4- thiadiazol-2-yt-amino). The term
"heterocyclylcarbonyl”, as used herein, alone or in any combination, refers
to a heterocyclyl group attached to the parent molecular moiety through a
carbonyl group. A 15 representative example of heterocyclylcarbonyl
includes, dihydroindolylcarbonyl (especially dihydroindol1-2-ylcarbonyl)

and chromanecarbonyl (especially chroman3-ylcarbonyl).  The term
"vArovy! ar "hyvdrovyvl! ac riced heareain alone or in any comhbinatinn refarce
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The terms "sulfonyl”, as used herein, atone or in any combination, refer to
an -S(0)2- group. 30The mini "acyl" as used herein refers to groups
w99aininga carbonyl group that is [inked to a carbon atom 5#‘??/&38071’053046
C)-alkylcarbonyl, arylalkenylcarbonyt, aryl-C1_6-aticylcarbonyl,
aryl-C1"3-alkoxy-C1.3-alkylearbonyl, atficarbonyl,
arylcarbonyl-C4-allcylcarbonyl, arylox
& G AR eA B EY R ToC AR At iy dids e de A by v

a6 268@81017989 PCT11132007/053046 35

tero carbo teroar arbonyl,heter
B e G e LA ik R
c&Ba&Ke%Mmeﬂaowﬁgroups as used in R6 of Formulal. In analogy, the
amino” as used herein refer, n ac
(%génc(}tegg PSR Sld’ Iéﬂt%agrgn mo “entl:%t?aatnr%me%y me%%h attenrlr ége(ﬁgH"
cafmmiﬁmeltenﬂiaﬂcldp as used herein refers to groups such as
| inocarbo Iy I
e R R s et o
attoughia nitrogen atom.  The term "oxycarbonylamino” as used herein
B e e G SR Bt e it e
agfclfiidd to the parent molecular moiety through a nitrogen atom. The
(mn@@%x}ﬁt% HRRHBR A HRRYISANAIB- RGO A8 RRLROGRNIL L arbazol-9-y)-
asymmetric centers, such as one or more asymmetric carbon atoms.
agisstidents at a double bond or a ring may 15 be present in cis- (= Z-) or
(3rans k2 farpesplessindisatediotharwise. (Thasarmponags aftargmiadsc
may thus be present as mixtures of stereocisomers or preferably as pure
3¥éreoisomers. Mixtures of stercoisomers may be separated in a manner
(mowi i apeisenrskiiatdndheapidiThe conmousnds of e presetto-o /-
ention have usetul in particular pharmacologically useful, properties.
c“[*nh %1 iR Rk receptor and thus modulate the effects of
(B)qegenomﬂ@aagmﬂﬂemmﬂepmgmaﬂeﬁtdmg 1t Farretiid dray e dibach- 9-y1}-
ace&the reparation of a medicament, and are suitable, for the prevention
na/oF treatment of diseases selected from the group consisting of chronic
(’a‘it)d{édﬂte)aﬂé@dﬂnmmtlmy}[ﬁe:a}sesbdascmdmsmbmmsiﬁzgtzﬁﬁydﬂeﬁy’ttcarbazol~9—
v s%t)age%) (gH‘IItIS allergic rhinitis, chronic obstructive pulmonary disease
, dermatitis, inflammatory bowel disease, rheumatoid arthritis,
(Bletfitinemnsits- (@emmh@nméemep]@@ematms] brbachiatrakydmed Heodbazol-9-
yp}llggg% systemic mast cell disorders, anaphylactic shock, urticaria,
eczema, itching, inflammation, |schem|areperfu5|on injury,
(%%}éérB%se&a{Pd%ete@bépbteut tiyonieBrvEebiis} dosiaprirarddearbazol-9-
yBO.disgages comprising Churg-Strauss syndrome and sinusitis, and
basophil-related diseases, comprising basophilic leukemia and basophilic
(G t]i)fé%%" ﬁ%%%ﬂ%w&pr&@%g@m%@E 3,4-tetrahydro-9H-carbazol-9-
@O&%&ng&@QPCT/1132007/053046 36 A compound of Formula | or a
ﬁ@ armaceutical composition comprising a compound of Formula | may
e

ePrEE Pretsht 26 UPASTRE GRISRIBT AR Saithbiis e S bzl

ypraventigndand/or treatment of diseases selected from the group

R AR SeE R BN AR DAV PALA BBl SuEk G0 DA el

yBHergic asihma, rh|n|t|s allerglc rhinitis, COPD, dermatitis, mflammatory
| dise d rh mato d arfhritis, In nothe t, t
R R L R S G o om-carrol
9-(}d)}npmtmdsu:h tests or assays mvolvmg the modulation of the CRTH2
receptor. Such 10 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 receptor activity. As mentioned earlier, compounds of
Formula | modulate the PGD2 activation of the CRTH2 15 receptor. The
biological effect of such compounds may be tested in a variety of in vitro,

ex vivo and in vivo assays. The ability of the compounds of Formula | to
hind to the CRTH?2 recaeantar mayvy he meaciired by methode ecimilar to
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30parameter logistic sigmoid dose response curve of the equation
(A+((B-A)/(1+((C/x)AD)))). WO 2008/017989PCT1182007/053046 37
WERIR ¥R TH2 receptor activation may be measured by mgthggsg7es3o46
known to one skilled in the art or by the assay described below in the
experimental part. The present inventidd relates also to phainiaceutical
mpasitions_comprising a comﬁound 5,0f Foini%lﬁ 1.0r

(SRR ay R A AT EB B b Bt - F-carazol-

cagceptaklactan-ier; to the use of such pharmaceutical compositions for the

R T RS RDIIEPS MRG0 RS AR E20b-

yhif-ferivuatdad], or pharmaceutically acceptable salts thereof, for use as a
2dicament;.and to the use of a compound of For l, Qr o1y a.
A o A A R R e a By gr-curbezoro
yiiharsiaeeutical composition for the prevention and/or treatment of the
iseaser(dizarders mentioned herein. Lig pharmacenical compesitions,o1.o.-
(%!?c r n%gl{g%hi i?\/@\t%ﬁ rce él'%rgee f% enterg? administration, such as 0
yhasadlibaeal, rectal, dermal or, especially oral administration, and 15 for
(PareRteral Admnisiralian; SHGh 29 IEAMSGWRE, INMTaYERONSLQI - carbazol-9-
subcutaneous, intrastemal, intravitreal, injection or infusion, to
vivaenatslasded animals, especially humans. Such compositions comprise
(398‘)-?ﬁf%!@t\é?sQ@ﬁﬁeﬁf&@?—ﬁ%ﬁﬂ?ﬁ@ﬂ%@”ﬁhﬁ%ﬁilﬂ%@@?,Q'EB,@L%Qaﬁydro-QH-
together with a pharmaceutically acceptable carrier. The dosage of the
cabagelifyiediesit RGiends on the species of warm-blooded animal, the
(hodysvreiahd. 31e-age-andheea0inghdsaleopditipnsmiigividaal-tetrahydro-9 H-
phannacokinetic dgta ‘the disease/disorder to be treated and the mode of
C%&?ﬁ‘r’lﬂ‘ﬁ?ﬁﬁbﬁ@ﬁ*ﬁé%‘i@duction of the pharmaceutical compositions can be
(&fledtad-n a-miahkes-whicki wWiltdedamitias 10 il persanskittech g dheodrt
(see for eﬁgmi%le Mark Gibson, Editor, 25 Pharmaceutical Prefoi mutation
Y EREIMUIAHGH 1< Health Group, Englewood, CO, USA, 2001;
(Fer(iAgton, 5 Thie-Biflenceriic, Prhatide- pfobloanyacy o0l &uolitid)2, 3, 4-tetrahydro-
hiladelphia College of Pharmacy and Science) by bringing the described
9?:%%%5%? B%F%:re?[ﬁﬁl%mldér their pharmaceutically acceptable salts,

(DPtigralyoin-Ceihiiatiny it et apeepicalevaivdbl e Subttapieto-9H-
C'@égz%ig@,flni_ggg@gggg istration form together with suitable, non-toxic,
% : e}rapeuti

Inert, t cally compatible solid or liquid canier materials and, if
(HBsliellumsod-Phidrivalseplival dajavingsnye]- 1,2,3.4-tetrahydro-9 H-carbazol-9-
ygqggfggzaggPCT/182007/053046 38 Iq one embodiment, the invention

also relates to a method for the prevention or treatment of
(HdasBareneertitnd tiapresgoly s apr e Brthe SR L ukpi8f/ngarbazol-
oparticular tei@.method for the prevention or treatment of the
iIseases/disorders mentioned herein, said methods comprisin

(SR iSteTAY 5 £ B R B AR R PR BiIRO L ht of g etrahydro-9H-
ceoaYRund uffermula;l, or a pharmaceutically acceptable salt thereof. A

Rl R S e

cpfiesenvigveatiait aahibe prepared according to the sequence of reactions
tli in th es below wherein R', R2, R3 .R5, R6 an R
e o O U AERSURBNL e 5 LA izt

vExperifnenidl section. In some instances the generic groups R', R2, R3, -

C e e . - 7. mi
e s A sl L RN 2 vy
Stteretarms] Will leepdtie teaduse of protecting groups (PG). For example it

may be necessary to protect reactive functional groups such as hydroxy,
amino, imino, thio or carboxy groups, where these are 15 desired in the
final product, to avoid their unwanted participation in the reactions. The
use of protecting groups is well known in the art (see for example
"Protective Groups in Organic Synthesis", T.W. Greene, P.G.M. Wults,
Wiley-Interscience, 1999). It will be assumed that such protecting groups

are as necessary in place. In the following description, for example, PG,
when riced ac amino-nrotectina arolin nrafarahlhv refare to 2 Aarornin <iich
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OR 1 5Structure 1, wherein R represents C An intermediate of Structure 1

is obtained by reacting an intermediate of Structure 2a or 2b, or a salt
wWoelsfs SY&h as the hydrochloride salt, with a reagent of ForgpuadsiR8ea3046

wherein R6 is as defined for Formula 1 and L is a leaving group as

defined before. R6 transferring reagen£8f Structure L-R6 may be a

chlorofarmate; or an ac)yl halide, preferablﬁ}%n acid 10 chloride, or acid

(Brommide; (Tsetha® SHEH! BFRATBr B T il the- EoFREgaERmgcarbasol-5-

vepavaeretadly available or well known carboxylic acid with an activating

R e 5 s coper et cordione lopunio a5

yoxychfieridet; or an acyl anhydride, transferring R6 in the presence of a

h N, DILA, N-ethyl- line,.N-methylpiperidi
A Tl SRR R DR R Wiy e o

carpantdidrdihatetofaStducture 2a or 2b is condensed with a commercially

ai r.well known ca lic acid in the pre e oupli O

b i S L DR R
cpreszohdeydf-acbasecdbscribed 20hereinabove, to form an inteimediate of
(uaysed.BnAiResRechATARITEYAIRO! SUUEERAOL IR IBrbazol-o-

reacted with a commercially available isocyanate or isothiocyanatc in the
yprésehieacta base to form an intermediate of Structure 1. WO
(?@0%9%&%9.8@(ﬁ@%ﬂ&%ﬁ%&%ﬂ@ﬁ#{ﬁ 220 diaR AL, R 2R plRAro-oH-

specific case, linenediates of Structure 1, wherein 124 represents an
C@?@%ﬂ%ﬂ%@ﬂ?%r‘f‘ﬂ%r a methanesulfonyl group, is obtained by reacting
(watermeriate SO SHVCHHS AG-Wosrsin A g esmts nabogen - arefesably |

or. Br, or a methanesulfonytoxy, or a toluenesulfonyloxy group, with
cpebrahts Wi ¥ asidimethyltin, altyltributyltin, a complex of vinylboronic
(anhysifRiesapapyriding tpgaippnvithadesel sueh as KMAGQBy RdE -carbazol-9-
_presence 10 of a palladium catalyst such as
1t SR EFBhenylphosphine)palladium(0), or the like, or sodium
(mﬁltﬁﬁfﬁaﬁmﬁﬂﬁlﬁim&t@rﬂ;ﬁe@wﬂ[)M‘ﬁ;@fpﬁegﬂﬁmbbilﬁﬂyﬁﬁnM'P itegpechivedy | /b B4-

olar aprotic sglvent such as =, Of , or , at a temperature

t%featvyé%%'%%g ag)n O?ﬁ)ﬁf} S5 Stdant R in an intermediate of Structure
(28-§ebtained-Hy)rédetifigramn phtenhetigieny bob Strudimendb With . thetrahydro-
9?%%9 cg,%g&éﬁb%gﬁcigc%solvent such as DCM or the like in presence of a

educing agent, such as sodium triacetoxyborohydride, and a base, such

(29 DA uERermaiively-mstieyrpbdiate-Sb Brrudtorep Raylehenein IRB3i¢ fdtakydro-
95‘%9&9&1%]1@39?’1@&?&@%“ 20 an intermediate of Structure 2b via a

sulfonamide of Structure 3a. First, an intermediate of Structure 2b is
(3euctelivatm-p-Hittdt B rembsuibryreHBridatnd-severtdindly de BB wribazol-9-
ylHE&apgther suitable organic solvent, in the presence of a base, such

as DIEA, with or without a catalytic amount of

(RN ety R kb riopyiichng; o atahe thrd MESiR8a -SifEPRINILE DI Strd ctdré
tdrhiish SEeeRhsiePs i pidendadiford a sulfonamide of Structure 3b, the

sulfonamide of Structure 3a is easily alkylated with the regpective i
@55&%%?5%9a&%%%ﬁaréwf%aw@%ﬁw%rﬁﬁﬁg 3 é@f&%ﬁﬁrﬁ%&a@ﬁm}-

1amy, otaetisuitalslierbagezin-anprgasic sslivent, such as toluene, preferably

R PSS a4 rSCBUTS rSCRPRall R e RS (c. Porla

petmbnilletratog el Qs [4eret200504%,/ 2E8 31 87y Bpedifiealy, a methyl

A e B R SR e

caivmhetharedissolded in diethyl ether. Subsequently, the sulfonamide of
Structure 3b is treated in a typical procedure according to S.C. Miller and
coworker (.1. Am. Chem. Soc. 1997, 119, 2301-2302) with a thiol, such as
5 thiophcnol, or thioacetic acid, in the presence of a base, such as DBIJ or
the like, in a suitable organic solvent, such as DMF, to remove the
sulfonamido group, furnishing an intermediate of Structure 2a. OR
Structure3a, wherein R5 represents H 103b, wherein R5 # H An

intermediate of Structure 2b is obtained after removal of the protective
aroitin (PCY from an intelinediate nf <|triictiire 2¢ annivvinA reaction
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15allyloxycarbonyl, most preferably tert-butoxycarbonyl. An intermediate

of Structure 2c is generated by reacting an intermediate of Structure 4
with&gempound of Formula L-CH2CO2R wherein R and L gigag488Red o

before, in the presence of a base, such as cesium carbonate, sodium

hydride, potassium tert-butanotate or tRé like, 20 in a suitable solvent,

o A RED P HIRING o WAT LS B iy o i) -

- 1Praferabiyhyihe-oempeiand of-Horeeta 4cGH2CO2R is ethyl bromoacetate.

O 8/017989PCT/1132007/053046 Strycture4 An intermediate of
o P A BB RS BEE b BT O e -
viypedtidatedsynthesis according to the literature (J. D. Ha el al., Bulletin of

.2004, 25, 4-1790); tion of ially .
R S S A P T 5 oo
1 853 sl it Wy elohexarbyd-efSicucidre 6, which is commercially

i i . : e
R T e e e RS o

cRhazol-fnyhnathie agidect, an intermediate of Structure 4 is obtained

(4R1q4gh pretection.ef the,aming, iRt a tetiahydrosar bazalid-vlamine of .ol
Structure 7 with a hcreinabovc described PG 15applying methods known

Stslhagiiedgpbrson. R H Structure7  Both, the (R)- and the (S)-enantiomer

(%%@F@&E@Hﬁ@%&ﬁ@@_ @{fﬁ'—lﬁﬂﬁ%ﬂ%fmﬁf}{gﬂ!@t@@lh?f@o@ﬁﬁ-ﬁ&%%@-yl]-
stereospecific reaction following a procedure described in'literature

apRissefitfeter U. et al., Arzneim.-Forsch. 1989, 39(12), 1519-1521; and EP

({?ﬁﬁiﬁﬁﬁ%@@ﬁ&@ﬂ&% GHABZARY05 304643 sy Iubasis 8fol-9-y1} -acetic |

2052 S)-(3-amino-1,2,3,4-tetrahydro-9H-carbaz,01-9-y1)-acetate

(3gdoehipeas is:deserleahimthe  itenature, { 4lvemhl drKostenis ko Med]-acetic
Chem, 2005, 48, 897-900). 5A stereoselective synthesis of methyl

a f:.df-’i)-(3-tert-butoxycarbonylamino-E2,3,4-tetrahydro- , ‘

(DhHcarhazol By hacetdie isytiastr)alif, WEHABIUSY SABcart@#]-9-y1]-acetic acid;

yct rein R represents H and R represents Cm-alkyl 8b, .
R e Dt e RIS T b ot e
floase,! & Cotriprandheft-Stethred- It eraic R 6adpresents

'R [} herej ridgi - |
R e R M AR S erahycro o1
caBAaphihotaasenyech&teroarylaminocarbonyi. C1_6- alkylaminocarbonyl,
(PHaylcaiRalkyirminacakbonylinis P%!ﬁ%ﬂcﬁ%cﬁ%%ﬁil‘?ﬁb?—fﬂﬁs,Jtﬁ,etrahgdro@ffu

respective compound of Structure 8a with the respective amine, in t
cHuzeh@eybf scebupiidy reagent, such as DCC. diisopropylcarbodiimidc,

TRl oRiS-lkgudRtRE PrESeRER IBIEA L I8 -N 2@ gRhy dro-9 -
dﬁ:ﬁ as DCM ormDMF.e[A c(zmpoun%%?%tr%?e a wher]ein the bridgi%g °

cepAzalidIvgroGEnas ddditionally be 20 mono-substituted with aryl_is

(Atanedibw tealing 3 [eSEeatbBESOMRSIIRY PiEtNGHING 1BD 2 WhergiaiRdro-9 -
r reien;;a C1 4-alkyl, preferentially tert-butyl, as a protecting group, with
CHERARGH WitF TER $HDCM or hydrochloric acid in an organic solvent, such

(R divxanerdiethydaiiie] 3 ALQidr@rthadike)-piopony lenmperal®R4-tetrahydro-9H-
carbazoi-9-yl}-acetic acid,;
(35)-{8-Chloro-6-fluoro-3-[3-(3-hydroxy-phenyl)-propionylamino}-1,2,3,4-tetrahydro-94-
carbazol-9-yl}-acetic acid; '
(3R)-{8-Chloro-6-fluoro-3-[3-(3-methoxy-phenyl)-propionylamino]-1,2,3,4-tetrahydro-9H-

carbazol-9-yl}-acetic acid;
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00 HO OR 25Structure9, wherein R' represents C14-alkyl WO
2008/017989PCT/1132007/053046 44 A compound of Structure 8b, is

vabtaied y,reacting a compound of Structure 2a or 2b with ther/tg2007/45304¢
corresponding compound of Structure 9, wherein the bridging Cha-alkyl

group may additionally be mono- subst@@ted with aryl which are

e o B Vo A B B RN T oo

c938z840)yih-thetipresénce of a coupling reagent such as DCC,

S A e e I U 24 P o

cﬂn@@ﬁ@pﬂt}tr@sﬁ@f&éﬂiMIa 1 are obtained in the form of mixtures of

e D B o o

celibareldorhefiecialtsidr by HPLC over a chiral stationary phase such as a

ﬁqg ig Whslk-RHRR)A19.po 8&! b‘héh ?&91%%%‘?1%&9&' ?Pz‘j,@té@aﬁg?a}o 9H-
olumn, or a Daicel ChiralPakK IA ( 0 p.m) or AD-H(5 p.m) column.

CW%%&t%@hd@ﬁéﬁ@ ssi&hiral HPLC are an isocratic mixture of eluent A

($5/0.(RIBFEIENGEORABSNERIRS A opg LRsHShas I siethylamipgh-oH-

and eluent B (hexane), at a flow rate of fo 150 mUmin. 45
cppperimeriat<dictisid:Abbreviations (as used herein): AcOEtEthyl acetate

(AeQklagalic-acith&amaguarusi BegRiging BoABovinaseiydAluRifazol-9-
CCColumn chromatography on silica gel
yBeesii8asidizabicyclo[5.4.0]undec-7-ene

(100 CChisrdicyelohexyicanbadiptidedk@MichlompietaanRydro-9H-carbazol-9-yl]-
DIEAN N-Diisopropylethylamine DMAPN,N-Dimethy1-4-aminopyridine

ﬁttethoxyethane 15 DMFDimethylformamide
( DMSOChnetyBubioxide EDhafhthylghedigzminechetradaetit Adid-tetrahydro-9H-
%?? ’l\ﬂ lﬁctrogpra lonization Mass Spectroscopy Et3NTriethylamine
ECEiAsh chfomato graphy on silica gel hour(s)

(MT&GKMM&H?D@HE@(@&E@I@Snyﬁbenﬂ)azgﬁetemdaethydhﬂohmmtmdhydm O H-

g‘%)é flugr [E%%épggtedHPLCHrgh Performance Liquid Chromatography

er s)? Liguid Chromatography - Mass Spectroscopy

{(3R)-{8-Chloro-3-[3-(3-chiore-phenyl)-propionylamine}-6-fluoro-1,2,3,4-tetrahydro-9H-
carbazol-9-yl}-acetic acid;
(38)-{8-Chloro-3-[3-(3-chloro-phenyl)-propionylamino]-6-fluoro-1,2,3,4-tetrahydro-9 H-
carbazol-9-yl}-acetic acid;

(3R)-[8-Chloro-6-fluoro-3-(3-1 H-indol-3-yl-propionylamine)-1,2 3 4-tetrahydro-9.H-

carbazol-9-yi]-acetic acid;

~ (35)-[8-Chloro-6-fluoro-3-(3-1 H-indol-3-yl-propionylamino)-1,2,3,4-tetrahydro-9O H-

carbazol-9-yl]-acetic acid;

(3R} {8-Chloro-3-[2-(2-chloro-phenoxy)-acetylaminol-6-fluoro-1,2,3 4-tetrahydro-9H-
carbazol-9-yl}-acetic acid;

(38)- {S—Chioro—S-[2-(2—ch]oto—phcnoxy}—acctyla.mino}-6—ﬂuoro— 1,2,3,4-tetrabydro-9H-
carbazol-9-yl}-acetic acid;
(3R)-{8-Chloro-6-fluoro-3-[2-(2-methylphenyl)-oxy-acetylamino}-1,2,3.4-tetrahydro-9H-

carbazol-9-yl}-acetic acid;



i

10

15

20

25

30

MeMethyl MeCNAcctonitrile MelMethyl iodide 30 MeOHMethanol
mesylMethanesulfonyl Meth.Method minminute(s) WO

wAYAR0L4989PCT111320071053046 46 MSMass Spectroch@mBzm.mm0 46
- MWMolecular Weight Non-nality of solution NaBH(OAc)3Sodium

triacetoxyborohydri de 5 NMEN-MethyFb’yrr_olidinone org.organic _
R e e s
cadasaturgted suhsicsdibstituted 15TEATTifluoroacctic acid
e R S0 G R M ARG i CHAFE by o
IGherhisisy Geheraticeroarks All solvents and reagents are used as
EnEEs PRI e el i RS
9ﬁﬂ(¢h¥_@t€d1—ﬂ1giieactiomsi¢3ake place at room temperature (r_t). In mixtures,
et L B T S BB
cHIREG-2ontitions asidised in the Examples below: WO
(3%993/@%?&%9@%&905?&?9@%%%%Ehem xy)-acetylamino]-1,2,3 4-tetrahydro~-9.4-
carbazol-9-yl}-acetic acid;
(3R)- {8-Chloro-3-|2-(3-chloro-phenoxy)-acetylamino}-6-fluore-1,2,3 4-tetrahydro-9H-
cérbazoi—9—yi}—acetic acid; _
(35)-{8-Chloro-3-[2-(3-chloro-phenoxy)-acetylamino}-6-fluoro-1,2,3 4-tetrahydro-9H-
carbazol-9-yl}-acetic acid;
(3R}-{8-Chloro-3-[3-(2-chloro-phenyl)-propionylamine |-6-fluoro-1,2,3 4-tetrahydro-9H-
carbazol-9-yl}-acetic acid;
{35)-{8-Chloro-3-[3-(2-chloro-phenyl)-propionylamino]-6-fluoro-1,2.3,4-tetrahydro-9.H-
carbazol-9-yi}-acetic acid;
(3R)~[8-Chloron6—flﬁom~3~(2~indan—2—y1—acety§amino)—I .2,3,4-tetrahydro-9H-carbazol-9-
yl]-acetic acid;
(35)-[8-Chloro-6-fluoro-3-(Z-indan-2-yl-acetylamino)-1,2,3,4-tetrahydro~-9H-carbazol-9-yl}-
acetic acid; '
{35)-[6-Fluoro-3-(1-methyl-3-phenethyl-ureido)-1.2,3,4-tetrahydro-9H-carbazol-9-yi]-acetic .
acid;
(35)-{3-[3-(2-Chioro-benzyl)-1 -methyl-ureido]-6-fluoro-1,2,3,4-tetrahydro-9H-carbazol-9-
yl}-acetic acid; _
(38)-[3-(3-Benzyl-1-methyl-ureido)-6-fluoro-1,2,3,4-tetrahydro-9/-carbazol-9-yl]-acetic
acid; |
(35)-[3-(Benzyloxycarbonyl-methyl-amino)-6-fluoro-1,2,3 4-tetrahydro-9H-carbazol-9-yl}-
acetic acid;
{(385)-3-[(2-Chloro-benzyloxycarbonyl)}-methyl-amino]-6-fluoro-1,2,3,4-tetrahydro-9H-

carbazol-9-yl}-acetic acid;
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HPLC/MS analyses are performed on a Waters 2795 Alliance HPLC
instrument, equipped with a Waters 996 Photodiode Array Detector and a

wdierosassy QTN4 Waters mass spectrometer (electron spray-iomzalionkoss
detection at 200-400 nm (LC-1 and LC-2), or on a Agilent 1100 system,
equipped with a Dionex P580 binary p& p, a Dionex PDA-100

hotadiodc-Array Detector & -innigan AQAmMas tromet o
R P S R g ro 9
cednditidhg!)-b@tic Arllytical HPLC on a Xterramil MS C18 column (4.6x50

mm.%m_at R gradisnalya 06% fermicacid 1o 7.
(Me 6N/ 0.6% g{rgtn)[}giar[g (%%rom E'f(oa/oty Yt¥) ggé%@% %égelé?l vn?%@ﬁkgv%%@gﬁ
cpvaasihd déresibh @15 nm. 10 LC-2: Analytical HPLC on a Zorbax(r)

ARG (46X, pRMY AAUENDL HOGSL gradient OhWalH hydro-9H-
(%%g% formic g{cf_id% ameECN}/g%G%%ﬁ?ormic%cid (%%gfrom 5% to 9 (Vroo
CB"W@H‘WF?F%Q\/&F& e 3 ml/min, detection at 215 nrn. 15 - LC-3:
(AnalytiaabRIBLE oRdaZoxnaxdt) §Brde oMM (453 20Enany 3R H-carbazol-9-

A}\gilen,t); Linear gradient of water/ 0.05% TEA (A) and MeCN (B) from 5%
Yo o8I BYer 1 min; flow rate 4.5 mi/min, detection at 215 nm.
(Fyeparative-BiRbfo/MSRUyieaignscarel parfasmneadiona- YWatersditil@ro-9H-

%@te e(éuipped W% a Waters 600 controller, a Waters 2767 sample
¢ %%Srgé"r?’ TEELE96 Photodiode 20 Array Detector, and a Micromass
(ZQTIVFiMatets {n&ﬁw&s@%ﬁﬂm@tﬁp Klei@(tlrmg;?]ayrfmn izatinhy ~dﬁf?gtth-aﬂ-

200- using a Zorbax0 PrepHT SB.Aq (5 pm, 21.2x50 mm) or a
¢ %%%Ognglgnr{%?(%%ce%h%%column (10 Rin, 21.2x50 mm), with a linear gradient
(D) WaBNM GO 2% TofPricctuisyA) anyt) MeGNA DDRYb forimic-a0id (B ovky Bo-9/-

min; flow rate 4 ml/min, detection at 215 nm. 25 IFINMR spectra are
Cfﬂn;tz:aékp e%lyelt Ce?t}gne(%%arian Mercury 300VX FT-NMR spectrometer or on a

(Biuler Rdvableeno-pdonspettonivtemathdrmicalodhiftE yeloard fepdrtedidro-9H-

D3, per million: (Rpng) relative to proton resonances resulting from
incomplete deuteratioh of the NMR solvent, e.g. for dimetylsulfoxide g(H)

(P16 pidin (4o ERrerohersi g - 7o A Hpw 0501 tee -abreldiatidAst deuaky grarp -

cARd DI teler te-singley; doublet, triplet, quartet, multiplet, and 30broad,
respectively. WO 2008/017989PCT/1B2007/053046 48 Synthesis of

(BetinBlureds i BstimmaRorsa ShoWiRy BRambies ivksiatedmé preparaabyiro-9H-
cafhpharmagalegicallysactive compounds of the invention but do not at all

limit the scope thereaf. First the synthesis of Examplelcom ounds is
(&b totomsth by it dREEH BRSO TS SYAtHERRS O trmetiRBaRyEs -~ H-

cadzhl-statjingeraieiéals. Whenever used in the experimental part, generic

S B P pap ol O LB o S EREIaN Mool

Ofetisaponification of intermediates of Structure 1: 10Aq. IN LiCH or IN

l, is added irred solyti f.th '
(AL Bon a8l B SO e SRPPS o

chiphrasie-pbaoeedsadntinued to stir overnight. DCM (2 nil) and AcOH (1

@ 10:are adfed todh o r k /
R e R R S S
cobaroingdlorecitsased are washed with brine and dried over Na2S04 and

18,5C IS:8Y \( rification fqrned | itha Ll asol.0-
T e R vty s tie Lot
Y&r@‘i@@%ﬁ@‘ﬁesired compound of Formula | in 6 to 98% yield. Listed in

| (ﬁ@@?ﬁ@?@%@éﬁ%@%@mﬁﬁ%ﬁ@@P%mﬁ—@—E&Efﬂuﬂ,@]},@%ﬁ@ﬁ?@m—%{—carbazol-

according to the 20above-mentioned method with the corresponding

S eompstinddtstructure 1 as starting material. Table 1 ExampleCompound
of Formula 1FormulatR [min] MS MWLC-MS Data Method m/z [M+HTr
(3R)-[3-(3-Butyl-ureido)-1,2,3,4-tetrahydro-C19H25N3031.01344.08
9H-carbazol-9-y1]-acetic acid343.426LC-1
2(3R)-[3-(3-Benzyl-ureido)-1,2,3,4-tetrahydro-C22H23N3031.15 378.04
9H -carbazol-9-y1Fiacetic acid377.443LC-1
3(3R)-[3-(3-Phenethyl-ureido)-1,2,3,4-C23H25N3031.32 392.05 tetra hyd
ro-9 H-carbazol -9-y1]-acetic acid391.47LC-1
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WO 2008/017989 49 PCT/IB2007/053046 4
(3R)3-(3-Naphthalen-l-yi-ureido)-1,2,3,4- C25H23N303 1.7 413.97

viethabyerandH-carbazol-9-yl1-acetic acid 413.476 LC-1 5  perina007/053046
(3R)-[3-(3-Phenylsulfonyl-ureido)-1,2,3,4- C21H21N305S 1.13 [M+Nar

tetrahydro-9H-carbazol-9- yl] -acetic aC|%15427 48 LC- 1 449.90 6

}A3:tert- ycarbgn |no 234 C 4 1.05 [M+N
Ay R S o BB B b o0y UL Eoa g B e 12,3
téﬁﬂjy(ﬁemﬁmxymb@{)&}amm-&ﬁ;%A C18H22N204 1.35 331.03
(35)-{3-[Acetyl-(3-phenyl-propyl)-amino]-6-fluoro-1,2,3 4-tetrahydro-9H-carbazol-9-y1} -

‘acetic acid,

(38)-{3-[3-Benzyl-(1 -cyclopropylmethyl)-ureido]-6-fluoro-1 ,2,3,4—tetrahydr0—9charbaf:01—
9-yl}-acetic acid;

(38)-[3-(Benzyloxycarbonyl-cyclopropylmethyl-amino)-6-fluoro-1,2,3 A-tetrahydro-9H-
carbazol-9-yl]-acetic acid;

(35)-{3-[ Cyclopropylmethyl-(3-phenyl-propionyl)-amino]-6-fluoro-1,2,3,4-tetrahydro-9 H-
carbazol-9-yl}-acetic acid;
(35)-{3-[Cyclopropylmethyl-((S)-2-methyl-3-phenyl-propionyl}-amino}-6-fluoro-1,2,3,4-
tetrahydro-9H-carbazol-9-yl} -acetic acid;

(SS)-(S -{Cyclopropylmethyl-[ 3-(2-methoxy-phenyl)-propionyl}-amino} -6-fluoro-1,2,3,4-
tetrahydro-9H-carbazol-9-yl)-acetic acid; |
(35)-(3-{{2-(3-Chloro-phenoxy)-acetyl]-cyclopropylmethyl-amino} -6-fluoro-1,2,3,4-
tetrahydro-9H-carbazol-9-yl)-acetic acid;
(35)-{3-[Cyclopropylmethyl-(3,3-diphenyl-propionyl}-amino}-6-fluoro-1,2,3 4-tetrahydro-
9H.-carbazol-9-yl}-acetic acid;
(35)-{3-{Cyclopropylmethyl-(2-naphthalen-1-yl-acetyl}-amino]-6-fluoro-1,2,3,4-tetrahydro-
9H-carbazol-9-yl}-acetic acid;
(35)-(3-{Benzyloxycarbonyl-[2-(4-trifluoromethyl-phenoxy)-ethyl]-amino } -6-fluoro-
1,2,3,4-tetrahydro-9H-carbazoi-9-yl})-acetic acid,

(38)-(3-{ Acetyl-[2-(4-trifluoromethyl-phenoxy)-ethyl}-amino } -6-fluore-1,2,3,4-tetrahydro-
GH-carbazol-9-yl)-acetic acid;

(35)-(6-Fluoro-3- {propionyl-[ 2-(4-trifluoromethy!-phenoxy)-ethyi}-amino}-1,2,3,4-
tetrahydro-9H-carbazol-9-yl)-acetic acid;

(35)-(6-Fluoro-3-{(3-phenyl-propionyl}-[ 2-(4-irifluoromethyl-phenoxy)-ethyl]-amino } -
1,2,3,4-tetrahydro-9H-carbazol-9-yl)-acetic acid;
(35)-(6-Fluoro-3-{[3-(2-methoxy-phenyl)-propionyl}-[2-{4-trifluoromethyl-phenoxy)-
ethyl]-amino}-1,2,3,4-tetrahydro-9H-carbazol-9-yl)-acetic acid;
(35)-{6-Fluoro-3-[(2-phenoxy-ethyl)~(3-phenyl-propionyl)-amino}-1,2,3 4-tetrahydro-9.H-

carbazol-9-yl}-acetic acid;
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tetrahydro-9H-carbazol-9-y1)-acetic acid 330.383 LC-1 8
(3R)-(3-Isobutoxycarbonylamino-1,2,3,4- C19H24N204 1.69 345.03

wettalydres®H-carbazol-9-y1)-acetic acid 344.41 LC-1 9  pCT/IR2007/053046
(3R)-(3-Benzyloxycarbonylamino-1,2,3,4- C22H22N204 1.82 [m+Nar

tetrahydro-9H-carbazol-9-y1)-acetic a § 378.427 LC-1 400.96 10
BV e S e e I e
t¢BR){B>BéheoYlariitoyl; 218;dstetrdhydro-9H- C21H20N203
(358)-16-Fluoro-3-[[ 3-(2-methoxy-phenyl)-propionyl}-(2-phenoxy-ethyl)-amino}-1,2,3,4-
tetra_hydro-—9H~carbazoi~9~yl}~é.cetic acid;
(35)-{3-[ Acetyl-(2-phenoxy-cthyl)-amino]-6-fluore-1,2,3 4-tetrahydro-9 H-carbazol-9-yt} -
acetic acid;
(38)-{3-[3-Benzyl-1-(2-methoxy-ethyl)-ureido]-6-fluoro-1,2,3 4-tetrahydro-9 H-carbazol-9-
yl}-acetic acid; |
(38)-{3-[Benzyloxycarbonyl-(2-methoxy-ethyl)-amino]-6-fluore-1,2,3 4-tetrahydro-9H-
carbazol-9-yl}-acetic acid,
(38)-{6-Fluoroe-3-[(2-methoxy-ethyl}-(3-phenyl-propionyl}-amino}-1,2,3 4-tetrahydro-9 H-
carbazol-9-yl}-acetic acid;
(35)-{6-Fluore-3-[(2-methoxy-ethy}-((S)-2-methyl-3-phenyl-propionyl}-amino]-1,2,3,4-
tetrahydro-9H-carbazol-9-yl} -acetic acid;
(38)-(6-Fluoro-3-{(2-methoxy-ethyl)-[ 3-(2-methoxy-phenyl)-propionyl}-amino-1,2,3,4-
tetrahydro-9H-carbazol-9-yl-acetic acid,
(35)-{3-[[2-(3-Chloro-phenoxy)-acetyl]-(2-methoxy-cthyl}-amino]-6-fluoro-1,2,3,4-
tetrahydro-9FH-carbazol-9-yl}-acetic acid;
(38)-{3-[(3,3-Diphenyl-propionyl)-(2-methoxy-ethyl)-amino]-6-fluoro-1,2,3 4-tetrahydro-
QH-carbazol-9-yl}-acetic acid,
(38)-{6-Fluoro-3-[(2-methoxy-ethy!)~(2-naphthalen-1-yl-acetyl)-amino]-1,2,3 4-tetrahydro-
9H—carbazol-9-y1}—acetic acid;
(35)-(6-Fluoro-3- {[(28)-2-methyl-3-phenyl-propionyli}-phencthyl-amino}-1,2,3,4-
tetrahydro-9H-carbazol-9-yl-acetic acid, 7
(35)-(6-Fluoro-3-{[3~(2-methoxy-phenyl}-propionyl]-phenethyl-amino}-1,2,3,4-tetrahydro-
9H-carbazol-9-yl)-acetic acid;
(38)-[3-(Acetyl-phenethyl-amino)-6-fluoro-1,2,3 ,4-tetrahydro-9H-carbazol-9-yl]-acetic
acid,
(38)-{6-Fluoro-3-[(2-naphthalen-1-yl-acetyl)-phenethyl-amino]-1,2,3,4-tetrahydro-9H-
carbazol-9-yl}-acetic acid; |
(38)-{6-Fluoro-3-[phenethyl-(3-phenyl-propionyl}-amino]-1,2,3 4-tetrahydro-9#-carbazol -

9-yl}-acetic acid;
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1.00 349.00 carbazol-9-yl)-acetic acid 348.401 LC-2 12
(3R)-[3-(2-Phenoxy-acetylamino)-1,2,3,4- C22H22N204 1.43 379.04

vieirmhygre-gH-carbazol-9-y1]-acetic acid 378.427 LC-1 13  »ep/1B2007/053046

- (3R)-(3-Phenylacetylamino-1,2,3,4- C22H22N203 1.21 363.02

tetrahydro-9H-carbazol-9-y1)-acetic actd 362.428 LC-1 14
S T RS VR o
carbazol-9-yl]-acetic acid;
(35)-[3-(Benzyloxycarbonyl-naphthalen- 1-ylmethyl-amino)-6-fluoro-1,2,3 4-tetrahydro-9 H-
carbazol-9-yl]-acetic acid,

(35)-{6-Fluoro-3-[naphthalen- 1 -yhmnethyl-(3-phenyl-propionyl)-amino]-1,2,3 4-tetrahydro-
SH-carbazol-9-yl}-acetic acid;
(35)-{6-Fluoro-3-{{(S)-2-methyl-3-phenyl-propionyl}-naphthalen-1-ylmethyl-amino |-

1,2,3 4-tetrahydro-9H-carbazol-9-yl} -acetic acid;
(38)-(6-Fluoro-3-{{3-(2-methoxy-phenyl)-propionyi]-naphthalen-1-ylmethyl-amino } -

1,2,3 4-tetrahydro-9H-carbazol-9-yl}-acetic acid;
(38)-{3-[(3,3-Diphenyl-propionyl)-naphthalen-1-ylmethyl-amino]-6-fluore-1,2,3 4~
tetrahydro-9H-carbazol-9-yl }-acetic acid;
(35)-[3-(Acetyl-naphthalen-1-ylmethyl-amino)-6-fluoro-1,2,3 4-tetrahydro-9H-carbazol-9-
yl}-acetic acid, o
(35)-16-Fluoro-3-(naphthalen-1 ~ylmethyl-§3ropionyl-amino)— 1,2,3 4-tetrahydro-9H-carbazol-
9-yli-acetic acid;
(38)-{3-[(RS)-2-Benzyl-3-(2-methylphenyl)-carbamoyi-propionylamino}-6-fluore-1,2,3,4-
tetrahydro-9H-carbazol-9-yi}-acetic acid;
(38)-{3-{(RS)-2-Benzyl-3-(3-methoxy-phenylearbamoyl)-propionylamino]-6-fluoro-1,2,3,4-
tetrahydro-9H-carbazol-9-y!}-acetic acid,
(38)-{3-[(RS)-2-Benzyl-3-(4-chloro-phenylcarbamoyl)-propionylamine]-6-flucro-1,2,3,4~
tetrahydro-9H-carbazol-9-yl }-acetic acid;
(35)-{3-[(RS)-2-Benzyl-3-(4-fluoro-benzylcarbamoyt)-propionylamino ]-6-fluoro-1,2,3,4-
tetraltydro-9H-carbazol-9-yl} -acetic acid;
[(3S8)-3-((RS)-2-Benzy!-3-propylcarbamoyl-propionylamino-6-fluoro-1,2,3 4-tetrahydro-
9H-carbazol-9-yll-acetic acid; *
(35)-{6-Fluoro-3-(3-thiophen-2-yl-propionyltamino)-1,2,3 4-tetrahydro-9 H-carbazol-9-yl1]-
acetic acid;
(358)-{3-[3~(3-Chloro-isoxazol-5-yl)-propionylamino]-6-fluoro-1,2,3,4-tetrahydro-9H-
carbazol-9-yl}-acetic acid;

(3.5)-[6-Fluoro-3-(3-pyrimidin-2-yl-propionylamino)-1,2,3 4-tetrahydro-9H-carbazol-9-yl]-

acetic acid;
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(3R)-[3-(3-Phenyl-propionylamino)-1,2,3,4- C23H24N203 1.36 377.04
tetrahydro-9H-carbazol-9-y1]-acetic acid 376.455 LC-1 16

wdRidasidaBenzyloxy-acetylamino)-1,2,3,4- C23H24N204 1.44-392:987/053046
tetrahydro-9H-carbazol-9-yll-acetic acid 392.454 LC-1 17 '

(3R)43-(3-Methyl-butyrylamino)-1,2,3,48C19H24N203 0.97 329.08
R e T o blor T 2 3B Lol 234
ey 2P HetStiabytinaedid-gchrhazal-S:4fl Facetic acid 368.475 LC-1 '
(35)-[3-(1,3-Dibenzyl-ureido)-6-fluoro-1,2,3 4-tetrahydro-9/7-carbazol-9-yl]-acetic acid;
(38)-(3- { Acetyl-[2-2-fluoro-phenyl)-ethyl]-amino } ~6-fluore-1,2,3,4-tetrahydro-9 H-
carbazol-9-yl)-acetic acid;
(38)-(3-{Acetyl-[2-(3-fluoro-phenyl)-ethyl]-amino } -6-fluoro-1,2,3 4-tetrahydro-9 H-

carbazol-9-yl)-acefic acid;

(38)-[3-(3-Benzyl-1-cyciohexylmethyl-ureido)-6-fluore-1,2,3,4-tetrahydro-9H-carbazol-9-

yl]-acetic acid; and
(38)-(3- {Cyciohexylmethyl-[3-(2-methoxy-phenyl)-propionyl]-amino } -6-fluoro-1,2,3,4-
tetrahydr0n9H~carbazolu9~y1)»~acetic.acid. ‘

Unless explicitly stated otherwise, the general terms and names used hereinbefore and

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

Where the plural form is vsed for compounds, salts, pharmaceutical compositions, diseases

and the like, this is intended to mean also a single compound, szlt, or the like.

Any reference to a compound of Formula I is to be understood as referring also to salts
(especially pharmaceutically acceptable salts) of a compound of Formula 1, as appropriate

and expedient.

The term "pharmaceutically acceptable salts”" refers to non-toxic, inorganic or organic acid
and/or base addition salts. Reference can be made to "Salt selection for basic drugs®, Int. J.

Pharm. (1986}, 33, 201-217.

The term "bridging group” or "bridging atom” as used herein means a group or atom that is
placed between two distinct moieties of the molecule.

Examples for such bridging groups are the bridging C;g-alkyl group in an aryl-
Cie-alkylcarbonyl group which is placed between the aryl and the carbonyl moiety; the
bridging Ci4-alkyl group in an aryl-Cis-alkyl group, which is placed between the aryl
moiety and the parent molecular moiety; or the bridging C,4-alkyl group in an

R7-C; .-alkylcarbonyl group which is placed between the R-group and the carbonyl moiety.
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WO 20081017989 50 PCT/1B2007/053046 19
(3R)-(3-Decanoylamino-1,2,3,4-tetrahydro- C24H34N203 2.77 399.10

wBHeoarhazwl-9-y1)-acetic acid 398.545 LC-1 20 PCTBI00T/G33046
(3S)-[3-(3-Butyl-ureido)-1,2,3,4-tetrahydro- CI9H25N303 0.98 344.18
9H-carbazol-911]-acetic acid 343.426 LC-2 21

-Aﬁ3§?al§f8@'%‘? ek weidals L. AetrRnya 2@1'5%2&!%\%%'\‘&%9% AP AéBiRne (-CH,-)

9H-carbazol-9-yl]-acetic acid 377.443 LC- .
£131) i3 BepHEABIH-bReT YR, 1D 28MoB M3 aced between the phenyl ring and

the oxygen atom, or the phenyl ring and the nitrogen atom, respectively.

The ferm "alky!" as used herein, alone or in any combination, refers to a saturated aliphatic
group mcluding a straight or branched hydrocarbon chain containing the indicated number
of carbon atoms, for example Cie-alkyl, ie. an alkyl having 1-9 carbon atoms.
Representative examples of alkyl groups include, but are not limited to, methyl, ethyl,
n-propyl, iso-propyl, n-butyl, fert-butyl, iso-butyl (or also referred to as “2-methylpropyl”),
n-pentyl (also referred to as “n-amyl”), iso-pentyl (also referred to as “iso-amyl”), n-hexyl,
n-heptyl, and #m-octyl. Preferred .arc methyl, ethyi, r-propyl, iso-propyl, r-butyl, and
iso-butyl. Most preferred are methyl, ethyl, n-propyl, and iso-propyl.

A bridging C).¢-alkyl group as used in "aryl-C; s-alkylcarbonyl" as defined for R® preferably
means a C;4-alkyl group, whereby the aryl moiety and the carbonyl moiety are preferably
attached to two different carbon atoms of the bridging Cy g-alkyl group. Preferred examples
of bridging C;¢-alkyl groups as used in R® being aryi-C, ¢-alkylcarbonyl are ethane-1.2-diyl,
propane-1,2-diyl, propane-1,3-diyl, and 2-methyl-propane-1,2-diyl.

In another embodiment a bridging C; ¢-alkyl group as used m "aryl-C g-alkylcarbonyl™ as
defined for R® means the respective Cj¢-alkyl group, whereby the aryl moiety and the
carbonyl moiety preferably are attached to the same carbon atom of the bridging C¢-alkyl
group. Examples of such bridging Cig-alkyl groups as used in R® being aryl-
Cy¢-alkylcarbonyl are & methylene group (preferred) and ethane-1,1-diyl.

A bridging Cis-alkyl group as used in "diaryl-Cys-alkylcarbonyl" as defined for R
preferably means a Cos-alkyl group, whereby the carbonyl moiety and at least one of the
aryl groups are preferably attached to two different carbon atoms of the bridging Cys-alkyl
group. Preferred examples of such bridging C.s-alkyl groups as used in R’ being diaryi-
Cy3-alkylcarbonyl are ethane-1,2.2-triyl, and ethane-1,1,2-triyl.

A bridging Ciu-alkyl group as used in "R’-Ci.-alkylcarbonyl, wherein the bridging
Crs-alkyl group may additionally be mono-substituted with aryl" as defined for R®
preferably means a Cy4-alkyl group (particularly, if the additional aryl substituent is present,
it means propane-1,2,3-triyl) whereby the group R’, the carbonyl moiety, and the aryl

substituent (if present) preferably are attached to two (three, if the additional aryl substituent
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1.01 392.17 tetrahydro-9H-carbazol-9-ylpacetic acid 391.47 LC-2 23
(3S)43-(3-Phenylsulfonyl-ureido)-1,2,3,4- 021H21N305S 0.99 428.05

wietnalydres®H-carbazol-9-y1)-acetic acid 427.48 LC-2 24  pCT/IB2007/053046
(38)-[3-(3-Phenyl-ureido)-1,2,3,4-tetrah¥d ro- 021 H21 N303 1.00 364.13
9H-carbazol-9-y1]-acetic acid 363.4163LC-2 25

AN TS 3 R APt it
Cpr-alkyl groups as used in R° being "R’-C4-alkylcarbonyl, wherein the bridging
Ciq-alkyl group may additionally be mono—substitﬁted with aryl” are ecthane-1,2-diyl,
propane-1,2-diyl, propane-1,3-diyl, 2-phenyl-propane-1,3-diyl, .and 1-phenyl-propane-2,3-
diyl; preferred are 2-phenyl-propane-i,3-diyi, and 1-phenyl-propane-2,3-diyl, especially
I-phenyl-propane-2,3-diyl.

An example of a bridging C;.q-alkyl group as used in R being "R7-C)_4-alkylcarbonyl,
wherein the bridging C,s-alkyl group may additionally be disubstituted with hydroxy" is
1,2-dihydroxyethane-1,2-diyl.

The term "alkenyl" as used herein, alone or in any combination, refers to a straight or
branched hydrocarbon chain containing 2-7, preferably 2-4, carbon atoms with at least one
carbon-carbon double bond (R,RyC=CR Ry). R,-Ry refer to substituents, each individually
and independently selected from hydrogen and alkyl. Representative examples of alkenyl
include, but are not limited to, ethenyl (also referred to as “vinyl™), 2-propenyl (also referred
to as “allyl”), Z-methyl-2-propenyl, 3-butenyl, 4-pentenyl, and 5-hexenyl, especially cthenyl

or 2-propenyl.

The term "C;;-alkylendioxy” as used herein, alone or in any combination, refers to an
-O(CH3),0O- group, wherein n is 1 or 2, and wherein the oxygen atoms are attached to two
adjacent carbon atoms of the parent molecular moiety, preferably the two adjacent carbon

atoms of a phenyl ring.

“The term "alkoxy" as used herein, alone or in any combination, refers to an alkyl group

attached to the parent molecular moiety through an oxygen bridge. Representative examples
of alkoxy include, but are not limited to, methoxy, ethoxy, propoxy, 2-propoxy, butoxy,

tert-butoxy, pentoxy, and hexyloxy, especially methoxy.

The term "alkoxycarbonyl”, as used herein, alone or in any combination, refers to an alkoxy
group attached to the parent molecular moiety through a carbonyl group. Representative
examples of alkoxycarbonyl include, but are not limited to, methoxycarbonyl,
cthoxycarbonyl, n-propoxycarbonyl, and iso-butoxycarbonyl, especially methoxy. R°

representing alkoxycarbonyl preferably means n-propoxycarbonyl, and iso-butoxycarbonyl.
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(3S)-(3-Isobutoxycarbonylamino-1,2,3,4- 019H24N204 1.04 345.15 tetra
hyd ro-9H-carbazol-9-y1)-acetic acid 344.41 LC-2 27
wW{BBHB:Benzyloxycarbonylamino-1,2,3,4- C22H22N204 1.0637@BL667/053046
tetrahydro-9H-carbazol-9-y1)-acetic acjj&i 378.427 LC-2 28
(3S)-[3-(2-Benzyloxy-ethoxycarbonylami no)- C24 H26 N205 1.06 423.20
1,2 ,3,4-tetrahyd ro-9H-carbazol-9-yl11-acetic acid 422.479 LC-2 29
(3S)43-(2-Phenoxy-acetylamino)-1,2,3,4- 022H22N204 1.02 379.08
Thetteiyd rokylaaebeRyl otsouy dabettiadi@srar4a AP epmbination, refers o an atkyl

group attached to the parent molecular moiety through a carbonyl group. Representative
examples of alkylcarbonyl include, but are not limited to, acetyl, 1-oxopropyl, 2,2-dimethyl-
1-oxopropyl, 1-oxobutyl, and 1-oxopentyl. Further examples are 1-oxo-2-methyl-butyl, and
3,3-dimethyl-1-oxopropyl. Preferred arc acetyl, 1-oxopropyl, l-oxobutyl, 1-oxo-2-methyl-
butyl, and 3,3-dimethyl-1-oxopropyl.

The term “alkylsulfonyl", as used herein, alone or in any combination, refers to an alkyl
group attached to the parent molecular moiety through a sulfonyl group. Representative
examples of alkylsulfonyl include, but are not limited to, methanesulfonyl and

cthanesulfonyl, preferably methanesulfonyl.

The term "aminocarbony!” (also referred to as “carbamoyl™) as used herein, alone or in any
combination, refers to an amino group attached to the parent molecular moety through a

carbonyl group.

The term "aryl" or "aryl group”, as used herein, alone or in any combination, refers to an
aromatic carbocyclic group from 6 to 14 carbon atoms having a singie ring or multiple
condensed rings, and preferably refers to a phenyl or naphthyl, very preferably to a phenyl
group. An aryl group is preferably unsubstituted. In another embodiment the aryl group may
be substituted as specifically described in the embodiments of the present invention. If an
aryl group 1s mono- or di-substituted, preferred but not limiting examples are
A-trifluoromethyi-phenyl, 3-trifluoromethyi-phenyl, 2,5-bis-trifluoromethyl-phenyl, 3,5-bis-
trifluoromethyl-phenyl,  3-trifluoromethoxy-phenyl,  4-chlorophenyl,  3-chlorophenyl,
2-chlorophenyl, 2,6-dichlorophenyl, 2,4-dichlorophenyl, 4-methylphenyl, 3-methylphenyl,
2-methylphenyl, 2,4-dimethylphenyl, 4-ethylphenyl, 4-isopropylphenyl, 4-tert.-butylphenyl,
4-fluorophenyl, 3-fluorophenyl, 2-fluorophenyl, 3 A-diftuorophenyl,  4-iodophenyl,
3-bromophenyl, 2-bromophenyl, 4-methoxyphenyl, 3-methoxyphenyl, 2-methoxyphenyl,
2,3-dimethoxyphenyl, 2,4-dimethoxyphenyl, 2,5-dimethoxyphenyl, 4-hydroxyphenyl,
3-hydroxyphenyl, 2-hydroxyphenyl, 4-methyithio-phenyl, 4-methanesulfonyl-phenyl, and

3-tert -butoxycarbonylamino-phenyl.
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30 (3S)-(3-Phenylacetylamino-1,2,3,4- 022H22N203 1.00 363.16 tetra

hyd ro-9H-carbazol-9-y1)-a cetic acid 362.428 LC-2 31
w(BS)$3-(R¢Phiophen-2-yl-acetylamino)- 020H20N203S 0.99 369,1d20472153046

,3,4-tetra hyd ro-9H-carbazol-9-y1]-acet| ¢ acid 368.456 LC-2 32

(3S)-[3-(3-Phenyl-propionylamino)-1,2;3;4- 023H24N203 1.02 377.08

T R%t@ntﬂy %tr\ﬂa%té bebZHLe% %%}cﬂ?%tl'gn%cdg 1?17@% %?n!ﬂgng‘tlg’r? refers to cl'ﬂ aryl group

(3S)43-(2-Benzyloxy-acetylaming)-1,2,3,4- C23H24N204 1.03 393.1
atfég}@ehwtk@_gapp@g]m]@g@}agry@q_%g@g@m alkenyl group. Reprcsentatwe examples

of arylalkenyl include, but are not limited to, 2-phenylethenyl, 3-phenylpropen-2-vl, and 2-
naphth-2-ylethenyl.

The term "aryloxy", as used herein, alone or in any combination, refers to an aryl group

attached to the parent molecular moiety through an oxygen bridge.

The term "arylsulfonyl”, as used herein, alone or in any combination, refers to an aryl group
y Y : y ryl grouy

attached to the parent molecular moiety through a sulfonyl group.
The term "carbonyl", as used herein, alone or in any combination, refers to a -C(O)- group.

The term “thiocarbony!”, as used herein, alone or in any combination, refers to a -C(S)-
Y

group.
The term "carboxy", as used herein, alone or in any combination, refers to a -CO,H group.
The term "cvano"”, as used herein, alone or in any combination, refers to a -C=N group.

The term "cycloalkyl”, as used herein, alone or in any combination, refers to a saturated
cyclic hydrocarbon moiety containing 3-10 carbon atoms (for example Csg-cycloalky!
means a cycloalkyl having 3 to 6 carbon atoms), preferably a cyclopentyl or cyclohexyi
radical, whereby said radicals, especially the cyclopentyl radical, may be substituted with an
annellated benzene ring. In another embodiment said benzene ring may be mono-, or di-
substituted, wherein the substituent(s) are independently selected from C.s-alkyl,
Ci4-alkoxy, and halogen (especially Ci4-alkoxy). In case the'cyc],oalkyl group is used as a
bridging group as for example in an "aryl-Cag-cycloalkylcarbonyl” group as defined for RY,
it is preferably a cyclopropane-diyl, cyclopentane-diyl or c¢yclohexane-diyl radical

(especially cyclopropane-1,2-divl} said radical being preferably unsubstituted.

The term "formyl", as used herein, alone or in any combination, refers to a ~-C{O)H group.
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392.454 LC-2 34 (3S)-[3-(3-Methyl-butyrylamino)-1,2,3,4- C19H24N203
0.97 329.16 tetra hyd ro-9H-carbazol-9-yl]-acetic acid 328.411 LC-2 WO
wWa00star7889 51 PCI/1B2007/053046 35 PCT/IB2007/053046
(38)43-(3-Cyc|opentyl-propionylamino)3-3022H28N203 1.01 369.18
1,2,3,4-tetrahydro-9H-carbazol-9-ylkacétic acid 368.475 L0-2 36

Tkl Beganeviaming1,2, 3 Aetiaydin- 94 3NZ03:1- 18 8R82m, refers 1o
9H-carbazol-9%1)-acet|c acid 398.545 LC-2 37

fluorine, bromine, chlorine, or 1odine, and unless specifically indicated otherwise, it refers to

especially fluorine or chlorine.

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, trifluoromethyl,

pentafluorocthyl, and 2-chloro-3-fluoropentyl, preferably trifluoromethyl.

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

trifluoromethoxy, and pentafluoroethoxy, preferably trifluoromethoxy.

The term "heterocyclyl”", as used herein, alone or in any combination, refers to a
monocyclic, bicyelic or polycychic non-aromatic ring system contaming up to 13 ring atoms
(preferably 5 to 10 ring atoms), at least one of these being a heteroatom, preferably one to
three heteroatoms, independently selected from nitrogen, oxygen or sulfur, preferably
nifrogen. This 1ming system may be saturated, partially saturated, or unsaturated, and
preferably containg one or two ring heteroatoms selected from nitrogen. Representative
examples of heterocyclyl include, but are not limited to, dihydroindolyl (especially

dihydroindol-2-yl) and chromane (especially chroman-3-y1).

The term "heteroaryl”, as used herein, alone or in any combination, has the meaning as

defined for heterocyclyl above, with the difference that the ring system is aromatic.

The term "heteroarylalikyl", as used herein, alone or in any combination, refers to a
heteroaryl group attached to the parent molecular moicty through an alkyl group.
Representative examples of heteroarylalkyl include, but are not limited to, thienylalkyl
{especially thien-2-ylalkyl), 1isoxazolylalkyl (especially 3-chloro-isoxazole-5-ylalkyi),
pyridylalkyl (especially pyridine-3-ylallkyl), pyrimidylalkyl (especially pyrimidine-
2-ylalkyD), indolylalkyl (especially indol-3-ylalkyl), and benzoimidazolylalkyl (especially
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(3S)-(3-Butyrylamino-1,2,3,4-tetrahydro-9H- 018H22N203 0.94 315.18
carbazol-9-yl)-acetic acid 314.384 LC-2 38
w(B3p{BilHeptanoylamino-1,2,3,4-tetrahydro- C21H28N203 1 06:3B7:80053046
9H-carbazo(-9-y1)-acetic acid 356.464.L.C-2 39
(3R)-[6-Fluoro-3-(2-phenoxy-acetylamino)- C22H21N204F 1.04 397.16

bén%ﬁn‘i‘dﬁ%ﬁﬁ%@é& l)-l -carbazol-911]-acetic acid 396.417 LC-2 40
(3R)-(6-Fluora-3-phenylacetylamino-1,2,3,4- 022H21N203F 1.01 381.16

tetrahydro-9H-carbazol-9-0)-acetic acid 380.418 LC-2
The term "heteroaryicarbonyl”, as used herein, alone or in any combination, refers to a

heteroaryl group attached to the parent molecular moicty through a carbonyl group. A
representative example of heteroarylcarbonyl includes, but is not limited to, indolylcarbonyl

(especially indol-2-ylcarbonyt).

The ferm "heteroarylamino”, as used herein, alone or m any combination, refers to a
heteroaryl group attached to the parent molecular moiety through an amino group. A
representative example of heteroarylamino includes, thiadiazolylamino (especiaily 1,3,4-

thiadiazol-2-yl-amino}.

The term "heterocyclylcarbonyl”, as used herein, alone or in any combination, refers to 2
heterocyclyl group attached to the parent molecular moiety through a carbonyl group. A
representative  exampie  of heterbcyclyicarbonyl mcludes, dihydroindolylcarbonyl
(espectally dihydroindo1—2—ylcarb0nyi)' and chromanecarbonyl ({especially chroman-

3-ylcarbonyl).

The term "hydroxy” or "hydroxyl" as used herein, alone or in any combination, rcfers to an

-OH group

The term "nitro™, as used herein, alone or in any combination, refers to a -NO; group.

The term "ox0", as used herein, alone or in any combination, refers to an =0 group.

The term "oxy", as used herein, alone or in any combination, refers to an -O- group.

The terms "sulfonyl", as used herein, alone or in any combination, refer to an -S(Q),- group.
The term "acyl" as used herein refers to groups containing a carbonyl group that s linked to
a carbon atom such as Cjg-alkylcarbonyl, arylalkenylcarbonyl, aryl-C,s-alkylcarbonyl,

aryl-Cy_s-alkoxy-Ci.a-alkylcarbonyl, aryicarbonyi, aryicarbonyl-C; s-alkylcarbonyi, aryloxy-
Cy.s-alkylcarbonyi, cycloalkyl-C, s-alkylcarbonyl, diaryl-C,.s-alkylcarbonyl,
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41 (3R)46-Fluoro-3-(3-phenyl-propionylamino)- C23H23N203F 1.03
395.22 1,2,3,4-tetrahydro-9H-carbazoi-9-y1}-acetic acid 394.445 LC-2 42

WwiBReéd{244-Chloro-phenyl)-acetylamino]-6- 022H20N2030 %ret@5007/053046
415.16 fluoro-1,2,3,4-tetrahydro-9H-carbazol-9-y11- acetic acid 414.863

LO-2 43 (3R)-{6-Fluoro- 342 (4 methoxy-phenyp- C23H23N204F 1.01

h4t%]ﬁ g{%arqlno] a4 ( ?Rﬁ 8a frf' h¥ 'i%éf?carg ?Zm 41@9314 A 5‘oarg0ny aryl-

IC aCI UOI‘O p-to acetylamlno
Cag- cycloalkylcalbonyi cycloalkyicarbonyi or R7-Cy_s-alkylcarbony! groups as used in R°

of Formula E,

In analogy, the term "acylamino” as used herein refers to an acyl group as described before
that is linked fo the parent molecular moiety through a nitrogen atom.

The term "ureido" as used herein refers to groups such as C,g-alkylaminocarbonyl,
arylaminocarbonyl, or aryl-Cy s-alkylaminocarbonyl that are hinked to the parent molecular
moicty through a nitrogen atom.

The term "oxycarbonylamino” as used herein refers to groups such as Cro-alkoxycarbonyl,
aryl-Cy s-alkoxycarbonyl, or aryl-Cjs-alkoxy-Ci.;-alkoxycarbonyl that are linked to the

parent molecular moiety through a nitrogen atom.

The compounds of Formula I may contain one or more stercogenic or asymmetric centers,
such as one or more asymmetric carbon atoms. Substituents at a double bond or a ring may
be present m cis- (= Z-) or trans (= E-) form unless indicated otherwise. The compounds of
Formula I may thus be present as mixtures of stercoisomers or preferably as pure
stereoisomers. Mixtures of stercoisomers may be separated in a manner known to a person

skilled in the art.

The compounds of the present invention have useful, in particular pharmacologically useful,
properties. They bind to the CRTH2 receptor and thus modulate the effects of endogenous
PGD;. The compounds according to Formula I may be used for the preparation of a
medicament, and are suitable, for the prevention and/or treatment of discases selected from
the group consisting of chronic and acute allergic/immune diseases/disorders, comprising
allergic asthma, rhinitis, allergic rhinitis, chronic obstructive pulmonary discase (COPD),
dermatitis, inflammatory bowel disease, rheumatoid aﬁhritis, allergic nephritis,
conjunctivitis, atopic dermatitis, bronchial asthma, food allergy, systemic mast cell
disorders, anaphyiactic shock, urticaria, eczema, itching, inflammation, ischemia-
reperfusion injury, cerebrovascular disorders, pleuritis, ulcerative colitis, eosinophii-related
diseases comprising Churg-Strauss syndrome and sinusitis, and basophil-related diseases,
comprising basophilic leukemia and basophilic leukocytosis, in humans and other

mammals,
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023H23N203F 1.04 395.22 1,2,3,4-tetrahydro-9H-carbazol-9-y1}-acetic

acid 394.445 L0-2 45 (3R)-{3-[2-(3,4-Dichloro-pheny1)-
wo23b3lMN=E03012F 1.09 447.16 , PCT/IB2007/053046

acetylamino]-6-fluoro-1,2,3,4-tetrahydrQ-9H- carbazol-9-y1}-acetic acid

449.308 LC-2 46 (3R)-{3-[2-(3-ChIoro-%)@enyl)-acetylamino]-6-

C22H20N20301F 1. 15.16 , . . -
ARG, Wardila, £ 0 ebmeseuion) commeridan symngisnggt soppennd of
Feamrf6 Fnayobs4ms¢d -friflubromethayitphienyr 023H20N203E4 1s08uitable, for the

pzéé%%nja%naaqﬁi%llagyﬁﬁlé%tzo? wfifs;teeag@{'ygnggd_lfﬁﬁﬁbﬁéqifo%%scé&ﬁsldgg%f both chronic
and acute allergic/immune discases/disorders such as those mentioned in the paragraph
before, such as especially allergic asthma, rhinitis, allergic rhinitis, COPD, dermatitis,

inflammatory bowel disease, and rheumatoid arthritis,

In another aspect, the compounds of Formula I may be used as standard or reference
compounds in tests or assays involving the modulation 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 CRTHZ receptor activity.

As mentioned earlier, compounds of Formula I modulate the PGD; activation of the CRTH2
receptor. The biological effect of such compounds may be tested in a variety of in vitro, ex
vivo and in vive assays. The ability of the compounds of Formula  to bind to the CRTH2
receptor may be measured by methods similar to those described in the literature (Arimura
Al et al., J. Pharmacol. Exp. Ther. 2001, 298(2), 411-419; and Sawyer N, et al., Br. J.
Pharmacol, 2002, 137, 1163-1172, respectively) and by the assays described below in the

experimental part.

A functional assay with cells expressing the human CRTH2 (hCRTH2) receptor may be
used to detect changes m the levels of intracellular calcium concentration following
compound treatment. After addition of the compound, the cells are challenged with PGD;.
In a Fluorescent Imaging Plate Reader (FLIPR™, Molecular Devices, Sunnyvale,
California), fluorescence emission is recorded during both additions, emission peak values
above base level after PGD, addition are exported, and normalized to low controls (no
PGD;) and high controls (no active compound). The relative values of the remaining
activity are used to determine ICsq values by curve fitting the data to a single site to a four-

parameter logistic sigmoid dose response curve of the equation (A+((B-AY(1-+((C/xY"DM))).

The ability of the compounds to modulate PGD, induced changes of intraceflular calcium
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9-yl1l-aceticacid WO 2008/017989 52 PCT/1132007/053046 48 .
(3R)-{342-(4-Chloro-phenoxy)-acetylaminol- C22H20N204CIF 1.08
waIhake 1 Gfuoro-1,2,3,4-tetrahydro-9H-carbazol-9-yly acetic agdu/#3668683046
LC-2 49 (3R)-[6-Fluoro-3-(2-p-tolyloxy-acetylamino)- C23H23N204F 1.08
411.22 1,2,3,4-tetrahydro-9H-carbazot-9-A-acetic add 410.444 LC-2 50

lec%ﬁ)iig Z@((ﬁ:{g %%E - i&h&!@%}’kﬁ%ﬁ%%Q\W&Q&&?ﬁgr%'%ﬁ%ﬂﬁow Z() one skilled in
h - -9-y 2

431.16 6-fluoro-1,2,3,4-tetrahydro-91-1-carbazol Il- 430.862 LC-
the art or by the assay described below in the experimental part.

The present invention relates also to pharmaceutical compositions comprising a compound
of Formula I, or a pharmaceutically acceptable salt thereof, and a pharmaceutically
acceptable carrier; to the use of such pharmaceutical compositions for the therapeutic, in a
broader aspect of the invention also prophyiactic, treatment of the discases/disorders
mentioned herein; to the compounds of Formula I, or pharmaceutically acceptable salts
thereof, for use as a medicament; and to the use of a compound of Formula I, or a
pharmaceutically acceptable salt thercof, for the preparation of a pharmaceutical

composition for the prevention and/or treatment of the diseases/disorders mentioned herein.

The pharmaceutical compositions according to the invention are those for enteral
administration, such as nasal, buccal, rectal, dermal or, especially oral administration, and
for parenteral administration, such as inframuscular, intravenous or subcutaneous,
intrasternal, intravitreal, injection or infusion, to warm-blooded animals, especially humans.
Such compositions comprise an effective dose of the pharmaceutically active ingredient,
alone or together with a pharmaceutically acceptable carrier. The dosage of the active
ingredient depends on the species of warm-blooded animal, the body weight, the age and the
individual conditions, individual pharmacokinetic data, the disease/disorder to be treated

and the mode of administration.

The production of the pharmaceutical compositions can be effected in a manner which will
be familiar to any person skilled in the art (see for example Mark Gibson, Editor,
Pharmaceutical Preformulation and Formulation, THS Health Group, Englewood, CO, USA.
2001; Remington, The Science and Practice of Pharmacy, 20th Edition, Philadelphia
College of Pharmacy and Science) by bringing the described compounds of Formula ¥ or
their pharmaceutically acceptable salts, optionally in combination with other therapeutically
valuable substances, into a galenical administration form together with suitable, non-toxic,
inert, therapeutically compatible solid or liquid carrier materials and, if desired, usual

pharmaceutical adjuvants.
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acetic acid 51 (3F?)-{342-(3-Chloro-phenoxy)-acetylaminoi-
C22H20N2040IF 1.08 431.16

wo-there-bg, 3,4-tetrahydro-91-1-carbazol-9-y1} 430.862 LC-Branetieasishss
52 (3R)-{6-Fluoro-343-(4-methoxy-phenyl)- C24H25N204F 1.03 425.28
propionylamino]-1,2,3,4-tetrahydro-9Hcarbazol-9-yll-acetic acid 424.471

Enlb%e ergg’o@ﬁ\lr{? t'lzlleu%%dxﬁ ((s‘é 8 tc9 %la‘% Péonﬁﬂgt@d@%}r %%4%#@\54}@8% '(:)r]trggtmcnt of

409.21 1,2,3,4-tetrahydro-9H-carb az acetic aci
diseases/disorders that respond to an inhibition of the CRTH2 receptor in particular to a

- method for the prevention or treatment of the diseases/disorders mentioned herein, said

methods comprising administering to a patient a pharmaceutically active amount of a

compound of Formula I, or a pharmaceutically acceptable salt thereof.

A further aspect of the invention 1s a process for the preparation of compounds of Formula
. Compounds according to Formula I of the present invention can be prepared according to
the sequence of reactions outlined in the schemes below wherein R', R?, R*, R, R*, R® and
R’ are as defined for Formula I, Other abbreviations used are defined in the experimental
section. In some instances the genmeric groups R', R%, R}, RY, R®, R® and R7 might be
incompatible with the assembly illustrated in the schemes below and, therefore, will require
the use of protecting groups (PG). For example it may be necessary to protect reactive
functional groups such as hydroxy, amino, imino, thio or carboxy groups, where these are
desired in the final produet, to avoid their unwanted participation in the reactions. The use
of protecting groups is well known in the art (see for example “Protective Groups in

Organic Synthesis”, T.W. Greene, P.G.M. Wuts, Wiley-Interscience, 1999). It will be

-assumed that such protecting groups are as necessary in place. In the following description,

for cxample, PG, when used as amino-protecting group, preferably refers to a group such as
tert-butoxycarbonyl, benzyloxycarbonyl, or allyloxycarbonyl, most preferably zert-
butoxycarbonyl. Further, L refers to a leaving group, such as activated (for examples as
mesylate, active ester etc.) or non-activated hydroxy, or halo, in particular chloro or bromo.
Further, R and R' independently refer to a Cy 4-alkyl group, preferably ethyl or trert-butyl,

whereby when R' is present R 1s preferably ethyl and R' is preferably rerr.-butyl.

In general, all chemical transformations can be performed according to well-known standard
methodologies as described in the literature, for example those described by Larock R. C. in
"Comprehensive organic transformations: a guide to functional group preparations”, VCH
publishers, 1999, or as described in the procedures below. The compounds obtained may

also be converted into pharmaceutically acceptable salts thercof in a manner known per se.

Generally, compounds of Formuia I are obtammed from an ester of Structure 1, wherein R

represents Cry-alkyl, preferably ethyl, or tert-butyl, by hydrolysis of the ester group using
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408.472 LC-2 54 (3R)-{343-(4-Chloro-phenyl)-propionylaminok
C23H22N203CIF 1.07 429.15

wo-thisro-b®R, 3,4-tetrahydro-9H-carbazol-9-01- acetic acid 428@0Be2/B%46
(3R)-{3-[3-(2-Chloro-phenyl)-propiony£ minol- C23H22N203CIF 1.07
429.15 6-fluoro-1,2,3,4-tetrahydro-9H=ca acetic acid 428.89 LC-2 56

rd ﬁéﬁ@%@é@}@@'%?'&& D-gropignvlamingle &23HF RARR LR aq. tithium,
429.15 6-fluoro-1,2,3,4-tetrahydro-9H-carbazol-9-yly acetic add 428.89

$qdaup & PeEsysy hydraailois-ph orgir) acetitem e c2pHioNebiky pMeOH or

£{60b #iP-23 fheral @3 4rtetrahydreakkcarbazol-9-yllacetic acid

RS
N-R®

Structure 1, wherein R represents Cq-alkyl

An intermediate of Structure 1 is obtained by reacting an intermediate of Structure 2a or 2b,
or a salt thereof, such as the hydrochioride salt, with a reagent of Fornmula L-R®, wherein R
is as defined for Formula I and L is a leaving group as defined before. R® transferring
reagent of Structure L-R® may be a chloroformate; or an acyl halide, preferably an acid
chloride, or acid bromide, used as such; or generated in siru from the corresponding
.commercial'iy available or weil known carboxyvlic acid with an activating reagent, such as a
halogenating reagent under conditions known to a skilled person, preferably by means of
oxalyl chloride or phosphorous oxychloride; or an acyl anhydride, transferring RS in the
presence of a base, such as Et:N, DIEA, N-ethyl-morpholine, N-methylpiperidine, or

pyridine, in a suitabie solvent, such as THF, or DCM.

In another aspect, an mtermediate of Structure 2a or 2b 1s condensed with a commercially
available or well known carboxylic acid in the presence of a coupling reagent, such as DCC,
ditsopropylcarboditmide, HATU and the hike, in the presence of a base described

hereinabove, to form an intermediate of Structure 1.

In a further aspect, an intermediate of Structure 2a or 2b is reacted with a commercially
available isocyanate or isothiocyanate in the presence of a base to form an intermediate of

Structure 1.
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414.863 LC-2 58 (3S)-{6-Fluoro-342-(4-methoxy-phenyl)- C23H23N204F
1.01411.22 acetylaminol-1,2,3,4-tetrahydro-9H-carbazol- 410.444 LC-2

wOylhacetigoacid 59 (3S)-[6-Fluoro-3-(2-p-tolyl-acetylaminoPCT/1B2067/053046

C23H23N203F 1.01 395.15 1,2,3,4-tetrahydro-9H-carbazol-9-yl]-acetic
394.445LC-2 acid WO 2008/017989 53 PCT/1B2007/053046 60

R\
NH

OR
Structure 2a: R°2H 2c
2b: R=H

In a specific case, intermediates of Structure 1, wherein R* represents an Cys-alkyl, allyl,
vinyl, or a methanesulfonyl group, is obtained by reacting intermediates of Structure 2e¢
wherein R represents halogen, preferably 1 or Br, or a methanesulfonyloxy, or a
toluenesulfonyloxy group, with reagents such as tetramethyltin, allyltributyltin, a complex
of vinylboronic anhydride and pyridine together with a base, such as K,COs, in the presence
of a palladium catalyst such as ferrakis(triphenylphosphine)palladium(0), or the like, or
sodium methanesuifinate in the presence of copper (1) iodide, respectively, in a polar aprotic

solvent such as DMF, or DME, or NMP, at a temperature between 60°C and 130°C.

A substituent R” in an intermediate of Structure 2a is obtained by reacting an intermediate
of Structure 2b with the respective aldehyde in a solvent such as DCM or the hike in

presence of a reducing agent, such as sodium triacetoxyborohydride, and a base, such as
DIEA,

Alternatively, an intermediate of Structure 2a, wherein R’ is not hydrogen, is obtained from
an intermediate of Structure Zb via a sulfonamide of Structure 3a. First, an intermediate of
Structure 2b is reacted with p-nitrobenzenesulfonyl chloride in a solvent such as DCM, THF
or another suitable organic solvent, in the presence of a base, such as DIEA, with or without
a catalytic amount of N N-dimethyl-aminopyridine, to afford the desired sulfonamide of
Structure 3a. In a second step, in order to afford a sulfonamide of Structure 3b, the
sutfonamide of Structure 3a is casily alkylated with the respective commercially available
or well known alkylating agent R*-L, with K,COs or any other suitable base, in an organic
solvent, such as toluene, preferably in the presence of a phase transfer agent, such as
tetrabutylammonium bromide in accordance to a procedure described in the literature

(C. Pea et al., Tetrahedron Lett. 2005, 46, 2783-2787). Specifically, a methyl group is
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(3S)-[6-Fluoro-3-(2-phenoxy-acetylamino)- 022H21N204F 1.04 39723
1,2,3,4-tetrahydro-9H-carbazol-9-y11-acetic acid 396.417 LC-2 61
wBoaFrigoro-3-(3-phenyl-propionylamino)- C23H23N203F g£G3R38072R2 3046
1,2,3,4-tetrahydro-9H-carbazol-9-yli-acetic acid 394.445 LC-2 62
(38)—{342-(4-ChIoro-phenoxy)-acetylar%}nol- C22H20N204CIF 1.08 431.16

B Rl S L A o
diazomethane dissolved in diethylether.

subsequently, the sulfonamide of Structure 3b 1s treated in a typical procedure according to
S.C. Miller and coworker (J. Am. Chem. Soc. 1997, 119, 2301-2302) with a thiol, such as
thiophenol, or thioacetic acid, in the presence of a base, such as DBU or the like, in a

suitable organic solvent, such as DMF, to remove the sulfonamido group, furnishing an

intermediate of Structure Za.

RZ
N
R N 0
R4
OR
Structure 3a, wherein R represents H

3b, wherein R® # H

An intermediate of Structure 2b is obtained after removal of the protective group (PG) from
an intermediate of Structure 2Ze¢, applying reaction conditions known to a skilled person.
Preferably, the PG is a group such as terr-butoxycarbonyi, benzyloxycarbonyl, or

allyloxycarbonyl, most preferably fers-butoxycarbonyl.

. An intermediate of Structure 2c¢ is generated by reacting an intermediate of Structure 4 with

a compound of Formuia L-CH,CO,R wherein R and L are as defined before, in the presence
of a base, such as cesium carbonate, sodium hydride, potassium ferf-butanolate or the like,
in a suitable solvent, such as acetone, MeCN, THF or dioxane, Suitable L is a leaving group
such as halo, in particular bromo or chloro; mesyloxy or tosyloxy. Preferably, the compound

of Formula L-CH,COR is éthyl bromoacetate.
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411.22 1,2,3,4-tetrahydro-9H-carbazol-9-y1}-acetic acid 410.444 LC-2 64

(3S)-{6-Fluoro-343-(4-methoxy-phenyl)- 024H25N204F 1.03 425.21
wierepiggyaminol-1,2,3;4-tetrahydro-9H- carbazol-9-yll-acetic pgighfigéhddzboss

LC-2 65 (38)-[6-FIuoro-3-(3-p-tolyl-prof{)ionylamino)- C24H25N203F 1.06

409.21 1,2,3,4-tetrahydro-9H-carbazo -%)-yl]-acetic acid 408.472 LC-2 66

(38)-{343-(4-ChIoro-phenyl)-propionylaminoI%) 23H22N2030IF 1.07

429.15 6-fluoro-1,2,3,4-tetrahydro-9H-carbazg|0-yly acetic acid 428.89

LC-2 67 (3S)-{343-(2-Chloro-phenyR)‘propiagylaminok C23H22N2030IF

R2

Structure 4

An intermediate of Structure 4, with PG as described hereinabove, is obtained in a Fischer-
type indole synthesis according to the literature {J. D, Ha er al., Bulletin of the Korean Soc.
Chem. 2004, 25, 1784-1790): reaction of a commercially available or well known hydrazine
of Structure 5 (either as a free base or as a salt) and a cyclohexanone of Structure 6, which is
commercially available or whose synthesis is as described in the above mentioned literature,

furnishes the desired intermediate of Structure 4 as a racemate.

R H
=3 o NH2 o
RY H
Structure 5 6

In another aspect, an intermediate of Structure 4 is obtained through protection of the amino
group m a tetrahydrocarbazol-3-ylamine of Structure 7 with a hereinabove described PG

applying methods known to a skilled person.

1 NH»
R?
N
R N
R? H
Structure 7

Both, the (R)- and the (S)-enantiomer of starting tetrahydrocarbazol-3-ylamine of Structure
7 are obtained in a stereospecific reaction following a procedure described in literature

(Rosentreter U. et al., Arzneim.-Forsch. 1989, 39(12), 1519-1521; and EP 024251%).
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1.07 429.15 6-fluoro-1,2,3,4-tetrahydro-9H-carbazol-9-yll- acetic acid
428.89 LC-2 68 (3S)-{343-(3-Chloro-phenyl)-propionylaminop

wReME93C1F 1,07 429.15 PCT/B2007/053046
6-fluoro-1,2,3,4-tetrahydro-9H-carbazol-9- yII acetic acid 428.89 LC-2 69

(3S)-{3-[3-(3,4-Difluoro-phenyl)- C23H2iN203F3 1.05 431.26

pr n no -6-fluoro- trah dro 30 425 L
c{gr é{azgr yl-ace ngél(:@ﬁS)] é? L?drot%f% (‘% th Ry -acetate
hmmmwm@Q@&zu@ bm'prom/{b}rhmo]ﬂ R 3stbhity @nydided/ 8 hem. 2605, 48,
SggijI-Q-Ol-acetic acid

A stereoselective synthesis of methyl (3R)-(3-tert-butoxycarbonylamino-1,2,3 4-tetrahydro-
9H-carbazoi-9-yl)-acetate is described in WO 03/097598.

RE O 0
\N ORI
=Y C_zalkyl
R2
A\
R® N
R .
OR
Structure 8a, wherein R’ represents H and R represents Cy4-alkyl

8b, wherein R" and R independently represent C, g-aikyl

In a particular case, a compound of Structure I, wherein R® represents "R7-Ci.s-
alkylcarbonyl, wherein the bridging C; 4-alkyl group may additionally be mono-substituted
with aryl, and R’ tepresents arylaminocarbonyl, heteroarylaminocarbonyl, C4-
alkylaminocarbonyl, or aryl-Ciz-alkylaminocarbonyl", is obtained by reaction of the
respective compound of Structure 8a with the respective amine, in the presence of a
coupling reagent, such as DCC, diisopropylcarbodiimide, HATU or the like, in the presence

Et:N, DIEA, or the like, in a solvent such as DCM or DMF.

A compound of Structure 8a wherein the bridging Ci-alkyl group may additionally be
mono-substituted with aryl is obtained by treating & respective compound of Structure 8b,
wherein R' represents Cy4-alkyl, preferentially rers-butyl, as a protecting group, with
reaction with TFA in DCM or hydrochloric acid in an organic solvent, such as dioxane,
diethylether, AcOEt, or the like, at room temperature.

0 0
HO—X — OR’

Structure 9, wherein R' represents C;.4-alkyl
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424.471 LC-2 71 (3S)-{6-Fluoro-3-[3-(2-methoxy-phenyl)- C24H25N204F
1.04 425.21 propionyl am ino]-1,2,3,4-tetrahydro-9H- carbazol-9-yll-acetic
waciodidd4el LC-2 WO 2008/017989 54 PCT/1132007/053049,82007/053046

(3S)43-(2,3-Diphenyl-propionylamino)-6- C29H27N203F 1.12 471.27
fIuoro-l,2,3,4-tetrahydro-9H-carbazoI-él-Ayll- 470.542 LC-2 acetic acid

AR 63 SHRIRNE BRI ORIRAVARR):E: 2R LNETT ikt ik 3R or 2 with
the corresponding compound of Structure 9, wherein the bridging C;.4-alkyl group may
additionally be mono-substituted with aryl, which are commercially available or synthesized
according to well known ‘méthods such as enolate alkylation (see for example: J. Org.
Chem. 1986, 51(6), 938-940), in the presence of a coupling reagent, such as DCC,
diisopropylcarbodiimide, HATU, or the like, in the presence of a base such as Et;N, DIEA,
or the like, in a solvent such as DCM or DMF,

Whenever the compounds of Formula I are obtained in the form of mixtures of enantiomers,
the enantiomers can be separated using methods known to the one skilled in the art: e.g. by
formation and separation of diastereomeric salts or by HPLC over a chiral stationary phase
such as a Regis Whetk-OI(R,R) (10 pum) column, a Daicel ChiralCel OD-H (5-10 pm)
column, or a Daicel ChiralPak JA (10 pm) or AD-H (5 pum) column. Typical conditions of
chiral HPLC are an 1socratic mixture of elﬁem A (EtOH, m presence or absence of an amine

such as Et3;N, diethylamine) and eluent B (hexane), at a flow rate of 0.8 to 150 mI./min.
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15

30

fluoro-1,2,3,4-tetrahydro-9H-carbazol-9-yl]- acetic acid 470.542 LC-2 74
(3S)-{3-[4-(4-Bromo-phenyl)-4-oxo- C24H22N204BrF 1.07 503.06
wltiygyiariao]-6-fluoro-1,2,3,4-tetrahydro-9H- carbazol-9-yll-geatigasichosseqs
501.351 LC-2 75 (3S)-[6-Fluoro-3-(4-oxo-4-phenyl- C24H23N204F 1.02
423.20 butyrylamino)-l,2,3,4-tetrahydf’t§-9H- carbazol-9-yl]-acetic acid
422.455 LC-2 76 (3S)-{6-Fluoro-344-(4-methanesulfonyl-
Eusime oséﬁ‘éGB(fsa? 501.19 500.545 LC-2

remidliohias DaedriEaino]-1,2,3,4- tetrahydro-9H-carbazol-9-y1).-acetic
ARBIB: Ethy! acetate

AcOH Acetic acid

aq. aqueous

Bdg Binding

BSA Bovine Serum Albumin

CcC Column chromatography on silica gel

DBRU 1,8-Diazabicyclo[5.4.0 jundec-7-ene

DCC 1.3-Dicyclohexylcarbodiimide

DCM Dichloromethane

DIEA N N-Diisopropylethylamine

DMAP N, N-Dimethyl-4-aminopyridine

DME Dimethoxyethane

DMF | Dimethylformamide

DMSO Dimethylsulfoxide

EDTA Ethylene Diamine Tetraacetic Acid

ESI-MS Electrospray Ionization Mass Spectroscopy

Ft:N Triethylamine

FC Flash chromatography on silica gel

h hour(s)

HATU O-(7-Aza-1H-benzotriazole-1-y1)-1,1,3,3-tetramethylurontum
hexafluorophosphate

HPLC High Performance Liquid Chromatography

1 liter(s)

LC-MS Liquid Chromatography — Mass Spectroscopy

Me Methyl

MeCN Acctonitriic

Mel Methyl iodide

MeOH Methanol

mesyl Methanesulfonyl

Meth. Method

min minute(s)
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77 (3S)-[6-Fluoro-3-(2-indan-2-yl-acetylamino)- C25H25N203F 1.07
421.19 1,2,3,4-tetrahydro-9H-carbazol-9-y1l]-acetic 420.483 LC-2 acid
WS EaH) {6k luoro-343-(4-hydroxy-3-methoxy- C24H25N205k@xa8 44108846
phenyl)-propionylamino]-1,2,3,4-tetrahydro- 440.47 LC-2
9H-carbazol-9-y1}-acetic acid 79 (38%&6-Fluoro-343-(4-hydroxy-phenyl)-
3H23N204F O.9@1315;15389&h%rs%8_i§ynylamino]-l,2,3,4-tetrahydro-9H-
carbazol-9-yll-acetic acid

MW Molecular Weight
- N Normality of solution
NaBH(OAc); Sodium triacetoxyborohydride
NMP N-Methylpyrrolidinone
org. organic
PBS Phosphate Buffered Saline
PG Protecting Group
PGD, Prostaglandin D»
PMSF Phenyimethylsulfonyl fluoride
rt room temperature
8 second(s)
sat. saturated
subst. substituted
TFA Trifluoroacetic acid
THF Tetrahydrofuran
tle thin layer chromatography
tosyl Toluenesulfonyl
tr rctention time
Tris Tris-(hydroxymethyljaminomethane buffer
Chemistry

General remarks

All solvents and reagents are used as obtained from commercial sources unless otherwise

indicated.

Temperatures are indicated in degrees Celsius (°C). Unless otherwise indicated, the

reactions take place at room temperature (1t).

In mixtures, relations of parts of solvent or eluent or reagent mixtures in liquid form are

given as volume relations (v/v), unless indicated otherwise.

Analytical HPLC conditions as used in the Examples below:
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410.444 LC-2 80 (3S)-{6-Fluoro-343-(3-hydroxy-phenyl)- C23H23N204F
0.99 411.02 propionylaminol-1,2,3,4-tetrahydro-9H- carbazol-9-yll-acetic

wacishdd0rékdd LC-2 81 (3S)-{6-Fluoro-3-[3-(2-hydroxy-phenyBe1/1B2007/053046
C23H23N204F 1.02 411.02 propionylamino]-1,2,3,4-tetrahydro-9H-
carbazol-9-yll-acetic acid 410.444 LC-2782

[, Dlhydro 1 -indgle-2- 22N303F.1.04 408,
R T ST ST A Dl At Gl TP virped
wits-2 $3438)9: Flhorod3¢s- %Hamd@@t@:wr @2@@4&@@3@&.@@3‘4%% mass

spectrometer (electron spray ionization), detection at 200-400 nm (LC-1 and LC-2), or on a
Agilent 1100 system, equipped with a Dionex P3580 binary pump, a Dionex PDA-100
Photodiode Array Detector and a Finnigan AQA mass spectrometer (LC-3).

The LC retention times are obtained using the following elution conditions:

- LC-1: Analytical HPLC on a Xterra™ MS C18 colunmm {4.6x50 mm, S pm, Waters);
Linear gradient of water/ 0.06% formic acid (A) and MeCN/ 0.06% formic acid (B) from

5% to 95% B over 1 min; flow rate 3 ml/min, detection at 215 nm.

- LC-2: Analytical HPLC on a Zorbax® SB-AQ column (4.6x50 mm, 5uum, Agilent); Linear
gradient of water/ 0.06% formic acid (A) and MeCN/ 0.06% formic acid (B) from 5% to

95% B over 1 min; flow rate 3 ml/min, detection at 215 nm.

- LC-3: Analytical HPL.C on a Zorbax® SB-AQ column (4.6x50 mm, Sum, Agilent); Linear
gradient of water/ 0.05% TFA (A} and MeCN (B) from 5% to 95% B over I min; flow rate

4.5 ml/min, detection at 215 nm.

Preparative HPLC/MS purifications are performed on a Waters HPLC system, equipped
with a Waters 600 controlier, a Waters 2767 sample manager, a Waters 996 Photodiode
Array Detector, and a Micromass ZQTM Waters mass spectrometer (electron spray
ionization), detection at 200-400 nm, using a Zorbax® PrepHT SB.Aq (5 pm, 21.2x50 mm)
or a Phenomenex® Gemini column (10 um, 21.2x50 mm), with a lincar gradient of water/
0.02% formic acid (A) and MeCN/ 0.02% formic acid (B) over 5 min; flow rate 4 ml/min,

detection at 215 nm.

"H NMR spectra are recorded either on a Varian Mercury 300VX FT-NMR spectrometer or
on a Bruker Advance II 400 spectometer. Chemical shifis (§) are reported in parts per
million {ppm) relative to proton resonances resulting from incomplete deuteration of the
NMR solvent, e.g. for dimetylsulfoxide JH) 2.49 ppm, for chloroform &H) 7.24 ppm, and
the abbreviations s, d, £, g, m and br refer to singlet, doublet, triplet, quartet, multiplet, and

broad, respectively.
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20

propionyiamino)-1,2,3,4-tetrahydro-9H- carbazol-9-yl]-acetic acid 433.482
LC-2 WO 2008/017989 55 PCIAB2007/053046 84

w(B R BrdH-Benzoimidazol-2-yl- C24H23N403F 0.79 435.04 1/182007/053046
propionylamino)-6-fluoro-1,234-tetrahydro- 434.47 LC-2
9H-carbazol1-9-ylkacetic acid 85 (3S)43-(3-Benzo[1,31clioxol-5-y1-

S%ﬁtﬁé égﬁlgagédﬁfﬁ?@g?%%iﬂnylamino)-6-fluoro-l,2,3,4-tetrahydro-

438.454 LC-2 "9H-carbazol-9-y1Facetic acid
The following examples illustrate the preparation of pharmacologically active compounds

of the invention but do not at all limit the scope thercof. First the synthesis of Example
compounds 1s described, followed by the description of the synthesis of intermediates and
starting materials. Whenever used in the experimental part, generic Structures 1 to 9 refer té
the Structures described in preceeding general description of the preparation of compounds

of Formula 1.

General method for saponification of intermediates of Structure §:

Aq. IN LiOH or 1N NaOH (1 ml, I mmol) is added to a stirred solution of the appropriate
compound of Structure 1 (0.105 mmol) in THF (1 ml) and the resulting biphasic mixture is
continued to stir overnight. DCM (2 ml) and AcOH (1 ml), or 2N HCL, are added to the
reaction mixture. The aq. layer, obtained after phase Separaﬁon, is extracted three times with
DCM (1 ml}. The combined org. phases are washed with brine and dried over Na;SO4 and
the solvent is evaporated. Purification 1s performed by CC with a 1:1 mixture of AcOEY
heptane containing 1% AcOH, or by preparative HPLC to give the desired compound of
Formula I in 6 to 98% yield.

Listed in Table 1 below are examples of compounds of Formula 1, prepared according to the

above-mentioned method with the corresponding compound of Structure 1 as starting

material.
Table 1
Example Compound of Formula I Formula tr [min] MS
Mw LC-MS Data
Meihod m/z
[M+H]
1 (BR)-{3-(3-Butyl-ureido)-1,2,3,4-tetrahydro- C19H25N303 1.01  344.08
9H-carbazol-9-ylj-acetic acid 343.426 LC-1
2  (3R)}[3-(3-Benzyl-ureido)-1,2,3,4-tetrahydro-  C22H23N303 1.15  378.04
9H -carbazol-9-yl}-acetic acid 377.443 LC-1
3 (3R)[3-(3-Phenethyl-ureido)-1,2,3,4- C23H25N303 1.32 392.05

tetrahydro-8H-carbazol-9-yil-acetic acid 391.47 L.C-1



86 (3S)-{6-Fluoro-3-[(1H-indole-2-carbony1)- C23H20N303F 1.07 406.03
amino]-1,2,3,4-tetrahydro-9H-carbazol-9-y1}- acetic acid 405.428 LC-2 87
w(BHH{a1Freero-3-(3-pyridin-3-yl- C22H22N303F 0.7 396.11 pCT/IB2007/053046
propionylamino)-1,2,3,4-tetrahydro-9H- carbazol-9-y1]-acetic acid 395.433

LC-3 88 (3S)-{3[2-(4-tert-Butyi-phenyY.acetylamino]- C26H29N203F

15%2.54215%?3:9335%é%ﬁ?%@%fﬁi‘?ﬁ%%‘i{%?ﬂ‘5-5‘!532%ﬁgﬁ%‘&?ﬁf‘C 9w
023H26abgtra-Brogashaagely9-yll-acetic acid 413.476 LC-1
acetylamnok 1s2eb S lRlADN0: ¢ 9820 co1H21N30SS  1.13 [M+Nal'
tetrahydro-9H-carbazol-9-yi]-acetic acid 427 48 LC-1  448.90
6  (3R)»(3-terf-Butoxycarbonylamino-1,2,3,4- C18H24N204 1.05 [M+Nal
tetrahydro-9H-carbazol-8-yl}-acetic acid 34410 LC-1  367.07
7 (3R)}(3-Propoxycarbonylamino-1,2,3,4- C18H22N204 1.36 331.03
tetrahydro-9H-carbazol-8-yi-acetic acid 330.383 LC-1
8  (BR)-(3-Isobutoxycarbonylamino-1,2,3,4- C19H24N204 1.68 345.03
tetrahydro-9+-carbazol-9-yl)-acetic acid 344 .41 LC-1
8 (3R)-{3-Benzyloxycarbonylamino-1,2,3,4- C22H22N204 1.82 [M+Nal
tetrahydro-9H-carbazol-8-yi-acetic acid 378.427 LC-1 400.96
16 (BR)[3-(2-Benzyloxy-ethoxycarbonylamino)-  C24H26N205 1.77. [M+Na]”
1,2.3,4-tetrahydro-9H4-carbazol-0-ylj-acetic 422 479 LC-1 44494
acid
11 (BR)-(3-Benzoylamine-1,2,3,4-tetrahydro-9H-  C21H20N203 1.06  349.00
carbazol-9-yl)-acetic acid 348.401 LC-2
12 (3R)}{3-(2-Phenoxy-acetylamino}-1,2,3,4~ C22H22N204 1.43 379.04
tetrahyd ro—9H—Carbazol—Q-yl]—aceti.c acid 378.427 LC-1
13 (3R)-(3-Phenylacetylamino-1,2,3,4- C22H22N203 121 363.02
tetrahydro-9+-carbazol-9-yl)-acetic acid 362.428 LC-1
14 (3R)}{3-(2-Thiophen-2-yl-acetylamino)- C20H20N2038  1.11 368.96
1,2,3,4-tetrahydro-9H-carbazol-9-yll-acetic 368.456 LC-1
acid
15  (3R)[3-(3-Phenyl-propionylamino)1,2,3,4- C23H24N203 1.36 377.04
tetrahydro-8H-carbazol-9-yl}-acetic acid 376.455 LC-1
16  (3R)[3-(2-Benzyloxy-acetylamino)-1,2,3,4- C23H24N204 1.44 30298
tetrahydro-9+-carbazol-8-yl]-acetic acid 392.454 LC-1
17 (3R)[3-(3-Methyl-butyrylamino)-1,2,3,4- C19H24N203 0.97 329.08
tetrahydro-9H-carbazol-9-yll-acetic acid 328.411 LC-1
18  (3R)3-(3-Cyclopentyl-propionylamino)- C22H28N203 1.77 369.07
1,2,3,4-tetrahydro-9H-carbazol-9-yi]-acetic 368.475 LCA1

acid



448.415 LC-3 9-yll-acetic acid 90
(3S)-{6-Fluoro-342-(3-trifluoromethyl-phenyl)- C23H20N203F4 0.98
WA 1a8etylaminol-1,2,3,4-tetrahydro-9H-carbazol- 448.4 4k &r3007/053046

9-y)-acetic acid 91 (3S)-{6-Fluoro-3-
023H20N204F4 1.00 465.15

g nox; @?g

Iamlno -1.2,3, 4 tr dro
E@%}S uorgt’ @1 nap

443.07 9H—carbazol -9-yl)-acetic acid

20

21

22

23

24

25

26

27

28

29

36

31

32

33

34

(35)-[3-(3-Butyl-ureido)}-1,2,3,4-fetrahydro-
9H-carbazol-8-yi]-acetic acid
(38)-3-(3-Benzyi-ureidoi-1,2,3,4-tefrahydro-
9H-carbazol-9-yl]-acelic acid
(38)-[3-(3-Phenethyl-ureido)-1,2,3,4-
tetrahydro-8H-carbazol-9-yl-acetic acid
(38)-[3-(3-Phenyisulfonyi-ureidc)-1,2,3 4~
tetrahydro-8H-carbazol-8-yll-acetic acid
(35)-[3-(3-Phenyl-ureido)-1,2,3,4-tetrahydro-
9H-carbazol-8-yil-acetic acid
(38)-(3-Propoxycarbonylamino-1,2,3,4-
tetrahydro-9H-carbazol-8-yl)-acetic acid
(35)-(3-1sobuioxycarbonylamino-1,2,3,4-
tetrahydro-8H-carbazol-9-yl}-acetic acid
(3S8)-(3-Benzyloxycarbonylamino-1,2,3,4-
tetrahydro-SH-carbazol-S-yl)-acetic acid
(3S)-13-(2-Benzyloxy-ethoxycarbonylamino)-
1.2,3.4-tetrahydro-9H-carbazol-9-vil-acetic
acid
(35)-[3-
tetrahydro-8H-carbazol-8-yl]-acetic acid

{2-Phenoxy-acetylamino)-1,2,3,4-

(38)»(3-Phenylacetylamino-1,2,3,4-
tetrahydro-9H-carbazol-8-yl}-acetic acid
(38)-[3-(2-Thiophen-2-yl-acetylamino)-
1.2,3,4-tetrahydro-8H-carbazol-9-yil-acetic
acid
(35)-{3-
tetrahydro-SH-carbazol-9-ylj-acetic acid

(3-Phenyi-propionylamino)-1,2,3,4-

(38)-[3-(2-Benzyloxy-acetylamino)-1,2,3,4-
tetrahydro-GH-carbazol-8-yl]-acetic acid
(38)-3-(3-Methyi-butyrylamino)-1,2,3,4-
tetrahydro-9H-carbazol-9-yll-acetic acid

H carb
halen-2- -y

£2 (4-trifluoromethyl-

Ao L orooe-10

388.5645

C19HZ5N303
343.426

C22H23N303
377.443

CZ3HZ5N303
391.47

C21HZ1N305S

427.48
C21H21N303
363.416

C18H22N204
330.383

C18M24N204
344.41

C22H22N204
378.427

C24H26N205
422.479

C22HZ22N204
378.427

C22H22N203
362.428

C20H20N2038

368.456

C23H24N203
376.455

C23H24N204
392.454

C19H24N203
328.411

LC-1
0.98
L.C-2
0.89
LC-2
1.01
L.C-2
0.98
LC-2
1.00
LC-2
1.01
LC-2
1.04
LC-2
1.06
LC-2

1.06
LC-2

1.02
LC-2

1.00
LC-2

0.99
LC-2

1.02
LC-2

1.03
LC-2
0.97
LC-2

344.18

378.18

392.17

428.05

364.13

331.17

34515

379.15

423.20

378.08

363.16

369.11

377.08

393.14

329.16



acryloylamino)-1,2,34-tetrahydro-9H- carbazol-9-ylpacetic acid 442.489
LC-3 93 (3S)-[6-Fluoro-3-(3-naphthalen-2-yl- 027H25N203F 0.99 445.15
wprepenyisenino)-1,2,3,4-tetrahydro-9H- carbazol-9-y1]-acetieatith4d4 &1
LC-3 94 (3S)-{6-Fluoro-3-[methyl-(3-phenyl- C24H25N203F 0.98 409.16

propionyl)-amino]-1,2,3,4-tetrahydro-9H- carbazol-9-yll-acetic acid

4Q8.47 NZ%%S gérgée g{[ﬁré‘é&\%ﬁ% henyl)-acetylimetiyhs 101 369.18

023H2 10 aml [uoro-1,2,3,4-tetrahydro-9H-
carbazdl%yy @%réaﬁéracﬁﬁ &2@)@@@:&@ agkits 368.47 LC-2
2008/024989PCT/182007/053046 56

36 (33)-{3-Decanoyiamino-1,2,3 4-tetrahydro- C24H34N203 1.16 38882
9H-carbazol-9-yi)-acelic acid 398.545 LC-2

37 (38(3-Butyrylamino-1,2,3,4-tetrahydro-8H- C18M22N203 0.94 315.18
carbazol-8-yi)-acetic acid 314.384 LC-2

38 (35)-(3-Heplanoylamino-1,2,3,4-ietrahydro- C21H28N203 1.06 357.20

8H-carbazol-8-yl}-acetic acid 356.464 LC-2

38 (3R)[6-Flucro-3-(Z2-phenoxy-acetylamino)- C22H2T1N204F 104 387.16
1,2,3,4-tetrahydro-9H-carbazol-9-yll-acetic 396.417 LC-2
acid :

40 (SR)-(G-FIuoro~3-phenylacetylamfno%,2,3,4~ C22H21NZ203F  1.01 381.16
tetrahydro-SH-carbazol-9-yl)-acetic acid 380.418 | L.C-2

41  (3R)y[6-Fluoro-3-{3-phenvl-propionylamino)- 023H23N203F 1.03 38522
1,2,3 4-tetrahydro-9F-carbazol-9-yil-acetic 394 445 L.C-2
acid

42  (3Ry{3-{2-(4-Chioro-phenyl)-acetylamino]-6- CZ2H20N203CiIF  1.05 415.16
fluoro-1,2.3 4-tetrahydro-9H-carbazol-8-yl}- 414.863 LC-2
acetic acid _

43 (SR)—{ES—FIU0ro—3—[2—{4—methoxy—phenyll)— C23H23NZ0O4F  1.01 411.22
acetylaminol-1,2,3 4-tetrahydro-89H-carbazoi- 410.444 LC-2
9-yl}-acetic acid

44  (3R)-[6-Fidoro-3-(2-p-tolyl-acetylamino)- C23H23N203F  1.04 395.22
1,2,3.4-tefrahydro-8H-carbazol-8-yil-acetic 384.445 LC-2
acid

45  (3R){3-[2-(3,4-Dichloro-phenyi)- C22H1ON20C3CI2F 1.09 44718
acetylamino]-6-fluoro-1,2,3,4-tetrahydro-8H- 449.308 LC-2

carbazol-9-vl}-acetic acid

48  (3R){3-[2-(3-Chloro-phenyh-acetylamino]-6- CZ22H20N2C3CIF  1.06 415.16

fluore-1,2,3 4-tetrahydro-9H-carbazol-9-yl}- 414.863 LC-2
acetic acid

47  (3R){6-Fluoro-3-[2-(4-trifluoromethyl-phenyl)> C23HZ0N203F4 1.08 449.17
acetylaminol]-1 ,2,3,4-fetrahydro—QH-carbazoF- 448.415 -2

9-yl}-acetic acid



96 (38)-{6-Fluoro-3-[ethyl-(3-phenyl-propionyb-C25H27N203F 0.99

423.10 amino]-1,2,3,4-tetrahydro-9H-carbazol-9-y11-422.498 acetic acid
wbGe8s/817485)-(3-{[2-(4-Chloro-pheny1)-acetyll-ethyl-C24H24X203G067/0353046

1.01 443.06 amino}-6-f|uoro-1,2,3,4-tet£ahydro-91—1-442.917

carbazol-9-yl)-acetic acid LC-3 98 3

(34%).'{Gfﬁ%?gﬁ&h?g?g%@(ﬁ%gg%‘é’%’&iSWQcSCE_Z%?@&Q%&% 436620 431.16

amino g/ cad etra LC-3 acetic acid 9
(3S)-(34{upCHotd-B@y tioatetgRrprepyR a5 H26 M0 4E2 F 1.03-C-2
457 .21 sapamnadid-fluoro-1,2,3,4-tetrahydro-9H456.943

cappazolayll-pcetic aold L8 -acetylamino)  C23H2Z3N204F  1.08 41122

1,2,3,4-tetrahydro-9H-carbazol-9-vil-acetic 410.444 L.C-2
acid

50  (BR){3-[2-(2-Chloro-phenoxy)-acetylamino]- 022H20N204CIF 1.07 431.16
6-fiuoro-1,2,3,4-1etrahydro-9H-carbazoi-9-yl}- 430.862 LC-2
acetic acid '

51 (3R)Y{3-[2-(3-Chloro-phenoxy}-acetyiaminc}- C22H20N204CIF 1.08 431.16
8-fluoro-1,2,3,4-tetrahydro-8H-carbazol-9-yl}- 430.862 1.C-2
acetic acid

52  (BR)}{6-Fluoro-3-[3-(4-methoxy-phenyl)- C24H25N204F  1.03 42528
propionylamino}-1,2,3,4-tetrahydro-8H- 424 471 LC-2

carbazol-9-yi}-acetic acid
53  (BR)}[B-Fluoro-3-(3-p-tolyl-propionylamino)- C24H2Z5N203F 1.06 409.21

1,2,3,4-tetrahydro-9H-carbazol-9-yl]-acetic 408.472 LC-2
acid

54  (3R){3-[3~(4-Chloro-phenyi-propionylamino]- C23H22N203CIF  1.07 429.15
6-fluoro-1,2.3 4-tetrahydro-8H-carbazol-9-yl}- 428.89 LC-2
acetic acid _

55  (BR)-{3-{3~{2-Chloro-phenyh-propionylamino}]- C23H22N203CiF  1.07 42915
B-fluoro-1,2,3,4-tetrahydro-9H-carbazol-9-yl}- 428.89 LC-2
acetic acid

56  (3R){3-[3-(3-Chloro-phenyl)}-propionylamino}- C23H22N20C3CIF  1.07 428.15
G-fluoro-1,2,3,4-tetrahydro-9H-carbazol-9-yi}- 428.89 LC-2
acelic acid

57  (38){3-[2-(4-Chloro-phenyl}-acetylamino]-6- C22H20N203CIF  1.05 415.23
_ fluoro-1,2,3 4-tetrahydro-8H-carbazol-9-yii- 414.863 LC-2
acetic acid

58  (3S)-{6-Fluoro-3-[2-(4-methoxy-phenyl}- C23H23N204F 101 41122
acetylamino}-1,2,3,4-tetrahydro-9H-carbazol- 410.444 LC-2
9-yl}-acetic acid

59  (38)-[6-Fluoro-3-(2-p-tolyl-acetylamino)- C23H23N203F  1.01  395.15
1,2,3,4-tetrzhydro-9H-carbazol-9-yll-acetic 394.445 LC-2

acid



100 (3RS)-(3-Benzyloxycarbonylamino-6-fluoroC22H21N204F 0.98

397.11 1,2,3,4-tetrahydro-9H-carbazol-9-y1)-acetic396.410 acid LC-3
wbOhoBR Bké3-Benzyloxycarbonylamino-8-chloroC22H20N20dC s Judles 3046

431.05 6-fluoro-1,2,3,4-tetrahydro-9H-carbazo1-9-y1)-430.862 acetic acid

LC-3 102 (3RS)-(3-Benzyloxycarbony?e;’mino-8-ch|oroC22H20N204ClF

1914 - -tet -OH-carba 862 tic

aé}iél Lé&ﬁ%ﬁggﬁgﬁ% 2P§ ?g]{)%}fgvg\/ggr{é)ﬁ}r‘_%r cor%r%g%g(ﬁ%r 0 %grmﬁg}l?, 39723

preparédiattordirlty 6rtE 4Btz b8 General me&thdd with thé-C-2

correspagling compound of Structure 1 as starting material, Table la

Example Sompgund.obEormula | Formula MW R foipl LGMSMethpgs 505 55

1,2,3,4-tetrahydro-9H-carbazol-9-vll-acetic 394,445 LC-2
acid

62  (3S)-{3-{2-(4-Chloro-phenoxy)-acetylamino]- C22H20N204CIF  1.08 431.16
6-fluoro-1,2,3,4-tetrahydro-9H-carbazol-9-yi}- 430,862 LC-2
acetic acid

63 (35)-{6-Fluoro-3-(2-p-tolyloxy-acelylamino)- C23H23N204F  1.07 411.22
1,2,3,4-tetrahydro-9H-carbazol-9-yl}-acetic 410.444 L.C-2
acid

64  (35)-{6-Fluoro-3-[3-{4-methoxy-phenyl)- C24H25N204F 1.03 42521
propionylamined-1,2,3,4-tetrahydro-9+- 424 471 LC-2

carbazol-9-yl}-acetic acid

85  (38)-[B-Fluorc-3-(3-p-tolyl-propionylamino)- C24H25N203F  1.086 409.21

1,2,3,4-tetrahydro-8H-carbazol-8-yll-acetic 408.472 LC-2
acid

66  (35)-{3-[3-(4-Chioro-phenyl}-propionylamincl- C23H22N203CIF  1.07 428.15
6-fluoro-1,2,3,4-tetrahydro-9H-carbazol-9-yi}- 428.89 LC-2
acetic acid

87  (3S8){3-[3-(2-Chloro-phenyl}-propionylamino]- C23H22N203CIF  1.07 429.15
&-fluoro-1,2,3,4-tetrahydro-9H-carbazol-9-yi}- 428.89 LC-2
acetic acid

88  (3S5)-{3-3-(3-Chioro-phenyl-propionylamino]- C23H22N203CIF 1.07 42915
6-fluoro-1,2,3,4-tetrahydro-9H-carbazol-8-yl}- 428.89 LC-2
acetic acid

69  (3S)4{33-(3,4-Difluoro-phenyl)- C23H21N203F3  1.05 431.26
propionylaminol-6-fluoro-1,2,3,4-tetrahydro- 430.425 LC-2
SH-carbazol-S-yl}-acetic acid

70 (3S8H{6-Fluoro-3-[3-(3-methoxy-phenyl)- C24H25N204F 103 42521
propionylamino}-1,2,3,4-tetrahydro-9H- 424 471 LC-2
carbazol-9-yll-acetic acid

71 (38){6-Fluoro-3-[3-(2-methoxy-phenyl ) C24H25NZ04F 1.04 42521
propionylaminecl]-1,2,3,4-tetrahydro-9H- 424,471 LC-2

carbazol-9-yl}-acetic acid



MS Data m/z [M+H] 103 (3RS)-[3-(3-Benzyl-ureido)-6-fluoro-
C22H22N303F 0.92 396.17 1,2,3,4-tetrahydro-9H-carbazol-9-y1]--acetic
waCichd9bdks3 LC-3 104 (3S)46-Fluoro-3-(3-phenethyl- 023H24NBH3F /053046

0.92 410.52 ureido)-1,2,3,4-tetrahydro-9H-carbazol-9-ylkacetic acid
409.46 LC-3 57 105 (SRS) [3- (3 Ben¥yl-ureido)-8-chloro-

ccgéazgéf%%%agcgetglcgau

(SRS)-[BrpribrodstfiabroveIEaeriparesBad1F 0.97444.0%2
phenethytiteide)-1,2,3,4-tetrahydro-443.905LC-3 9H-carbazol-9-0]-acetic

B o AT TR e

trifluordtveity 12 B 2-B:latetshydteobrad 484 C-3 céithzdt-9-y1)-abefic
acid 10&:£3R &if3-Benzyloxycarbonylamino-8- C22H20ON204BrF

5 o%fi‘éﬁ’?l% moj%o -6-

C29H27N203F

LC-2

1.1

7 rgp on %%%0%83 4- tetr%gﬂj&?@ 87? ITS: 3471 27

471.20

ch - rgﬁ%&?ﬂ%g&%ﬁ%&%ﬁ? frletrahydro-479 319 Cidoame 1.07  503.06
butyrylaminoi-6-fluoro-1,2,3,4-tetrahydro-944- 501.351 LC-2
carbazol-9-yl}-acetic acid

78 (38)-{6-Fluoro-3-(4-oxo-4-phenyl- C24H23N204F  1.02 423.20
butyrylamino)-1,2,3,4-fetrahydro-9H- 422.455 l.C-2
carbazol-8-yl]-acetic acid

76  (3S)-{6-Fluoro-3-[4-(4-methanesulfonyl- C25H25N206FS  0.97 501.19
phenyl}-4-oxo-butyrylaminoc}-1,2,3,4- 500.545 LC-2
tetrahydro-8H-carbazol-g-yli-acetic acid

77  (3S)[6-Fluoro-3-(2-indan-2-yl-acetylamino)-  C25H25N203F  1.07  421.19
1,2,3.4-tetrahydro-9H-carbazol-g-yil-acetic 420.483 LC-2
acid

78  (3S)-{6-Fluoro-3-[3-(4-hydroxy-3-methoxy- C24H25N205F  0.98 441.00
phenyh)-propionylamino}-1,2.3,4-tetrahydro- 440.47 LC-2
9H-carbazol-8-yit-acetic acid

79 (3S)-{6-Flucro-3-[3-(4-hydroxy-phenyl}- C23HM23N204F  0.97 411.02
prapionytaminol-1,2,3,4-tetrahydro-9H- 410.444 LC-2
carbazol-9-yl}-acetic acid |

86  (38)-{6-Fluoro-3-{3-(3-hydroxy-phenyl)- C23H23N204F 099 411.02
propionylamino}-1,2,3.4-tetrahydro-9H- 410.444 LC-2
carbazol-9-yli-acetic acid

81  (35)-{6-Fluoro-3-{3-(2-hydroxy-phenyl)- C23H23N204F  1.02 411.02
propionylamino]-1,2,3,4-tetrahydro-9H- 410.444 LC-2
carbazol-9-yl}-acetic acid

82  (3S)-{3-[(2,3-Dihydro-1H-indole-2-carbonyl)-  C23H22N303F  1.04 408.04
amino]-6-fiuoro-1,2,3,4-tetrahydro-9H- 407.444 LC-2
carbazol-9-yl}-acetic acid ‘

83  (3S)-[6-Fluoro-3-(3-1H-indol-3-yl- C25H24N303F  1.04 434.07
propionylamino}-1,2,3,4-tetrahydro-8H- 433.482 LC-2

carbazol-8-yi]-acetic acid



109 (3R8)-(3-Benzyloxycarbonylamino-6- 024H23N204F1.01423.15
fluoro-8-vinyl-1,2,3,4-tetrahydro-9H-422.455L C-3 carbazol-9-y1)-acetic
wacithid07¢8RS)-(3-Benzyloxycarbonylamino-6- 023H23N206FS/1z2007/053046
0.95475.15 fluoro-8-methanesulfony1-1,2,3,4-
tetrahydro-9)-J-carbazol-9-y1)-acetic acid

111(3S):3-Benzylo rbonylaming-6- fluoro-8-m 2 stetr ro;
9%%carg%§qg9§/l¥@éc%eﬁ%ﬁ?§ %[@2@8)-(3-Benzylo%/%ﬁ%ﬁrzéééino@?-/ 438.04
chloro-Bflbisyianing nordtemytire® tirEamdsdl-011)-atétid acid  LC-2
113(3397‘{!&:z§¥%ﬁi03|9~y1]~aceﬁ%acid -

benzyl amino:6-fluorpl,2,3,4-tetrahydra-9H-car -9-y1)-

agg’tic ggéﬁ%&? %ﬁ}%@éﬁ—{%ﬂ% iélrbonylamino-t?fimé:‘éj}\jggz:’c')—J i 4s8.99
chloro-pre@oanemirydroisrcabdzotadgiycaeetic acid3B14o4 LC-2
(35)-{34B:AbRinethpxyepheayl)- propionylamino]-6-fluoro-1,2,3,4-

eV a0 LTl a60 B8 conson 107 a6

propiorgkingind R B 2:Buafetdahitodbioadibalol-9-yll-dceHedcid 117C-2
(3R8)-{gcElo19342-(2-methoxy- phenoxy)-acetylaminol-1,2,3,4-
tetrahydro-9H-carbazol-9-yll-acetic acid 118 (3RS)-{é§-FIuoro-343-(2-
mekhyIpRRhi LT BB IRHRSE Y123, 4-tetrahydrd26FieaMd-0-0f:7  396.11
acetic aribbhEBRE)HBFhrbtetaHBd(8-tdethylphenyBpsofidnylamind}3
1,2,3,4tetrabydsqrdklcarhazol-9-yllacetic acid 120

(3RS)-{6-Fluoro- -%—%3-methoxy- pheny'))-propionylaminokl,2,3,4-
te%faahy&(f‘g)gﬁrlgé(rdﬁ -Egtx}rpa%@yg—éeﬁjy amino}- C26HZ29N203F  1.02  437.17
121(3RBJ{bré-LaraB:RBrtnethexyripeinoxy)-acetykeainpd-1,2,3,4C-3
tetrahydra;9H-carbazol-9-y1}-acetic acid 122(3RS)-{6-Fluoro-3-[2-(2-
methylphenoxy)-acetylaminol-1,2,3,4-tetrahydro-9H-carbazol-9-yll-acetic

&% 12@@@:%@q%@ﬁﬁgwﬁpﬁmhgﬁgpw C23H20N203F4  0.98 449.14
propiorsdamigaineiupmalididddtetsahysiax2bi-carbazed-91yll-acetic @dd

124(3S%—_ﬁ}-.lg%%r{':oé%{s-(4-trifluoromethyl-

phenyl)-propionylamino]-1,2,3,4- tetrahydro-9H-carbazol-9-yll-acetic acid
580 25 (B)8F{gore:8-Bichiofgspeal)ior N S8 0PN IT463.098  449.09
acetylaminol-1,2,3,4-tefrahydro-8H-carbazoi- 448.415 LC-3
9-yh-acetic acid
91  (3S)-{6-Fluoro-3-[2-(4-trifluoromethyl- C23H20N204F4  1.00 485.15
phenoxy)-acetylaminol-1,2,3,4-tetrahydro-9H- 464.414 LC-3
carbazol-9-yl}-acetic acid
82  {35)-[6-Fiuoro-3-{3-naphthalen-2-yi- C27H23N203F  1.01 443.07
acryloylamino)-1,2.3 4-tetrahydro-8H- 442.489 LC-3
carbazol-8-yli-acetic acid
93  (3S)[6-Fluorc-3-(3-naphthalen-2-yl- C27H2E5N203F  0.99 44515
propionylamino-1,2,3,4-tetrahydro-9H- 444 505 LC-3
carbazol-S-yl}-acetic acid
894  (38)-{6-Fluoro-3-[methyl-(3-phenyl- C24H25N203F  0.98 409.16
propionyl-aminol]-1,2,3,4-tefrahydro-9H- 408.472 1C-3

carbazol-9-yl}-acetic acid

85  (38)-(3-{[2-(4-Chloro-phenyl)-acetyl]-methyl- C23H22N203CIF 0.99 429.10
amino}-6-fluoro-1,2,3,4-tetrahydro-8H- 428.89 LC-3
carbazal-9-yl)-acetic acid



h

propionylamino]-6-fluoro-1,2,3,4-463.335LC-3
tetrahydro-9H-carbazol-9-y1}-acetic acid 126

w{(B8){B84342,5-Bis-trifluoromethyl-C25H21N203F71.04530. 9% T/1B2067/053046

phenyl)-propionylamino]-6-fluoro-530. 4639LC -3 1,2,3,4-tetrahyd
ro-9H-carbazol-9-01- acetic acid 127

(38)- {GQE%"%TEOF‘?{J@O(% ?rﬁ'ég&@%':é@ %?14'?51 1 COBHANAORF 099 42310

methylsu henyl 8LC-3 proplo lamino]-1,2,3,4-tetra ydro-
Ot carBREA G A B (SN0 343-LEAdH8 pheny b5

CZSHMHE)EEH) 99521.03

4-tetrahvdr C- 3 1}-acetic
aca 1%%@{? o %& |s§%§f ﬁ%% oK Al ) FBF aaa 06
phenylRifopitamine] %42%%1:@%60 i1C-3 2 917 LC-3
tetrahyelhhicarhazal9-yd-acetic acid 130

)-{6 43-(3-trifluoromethyl. C24. H2 13
?%%nyl Egia%%r?y am:lgn J@{} v y.2ib W ek ﬁetr%:%%:S 93% -ca 102 43720
rbazol- gaymp.]a%%aéé@i@hydro “9H-carbazol-9- -yl 436 525 LC-3
131(385&%3%4 Dichloro-phenyl)-C23H21N2030I12F 1.01463.08

te% r&%@@?ﬂ % %@[463@@%%%&‘ C25H26N203CIF  1.03  457.21
(35)- %@WWﬁwwfmréyipw@lmWo@ﬂsH22N203FZ@@5433 08 LC-3

pl’OpIOI}}éjﬁﬁlﬂ@p go&rée&tgﬁhydro -412.435LC-3 9H-carbazol-9-y1}-acetic
aC|d 133%%3 3 5-Bis- trlfluoromethg/l -C25H21N203F71.03530.99

W&‘}/‘éa?ﬂﬁ’&’c&a%’ﬁ?& e 1 20\?%“[%%%9 0.88  397.11
ro -9H- C’a@b’hﬁéb@@&%&@éﬂ@dﬁdd%l)~acetic 396.410 LC-3
(38) {3:[35(4-Ethyl-phenyl)-C25H27N203F0.99423.12
ionylamino]-6-fluoro-1,2,3,4-422 498L.C-3 WO

gf@%bﬁc?’

/Oi ﬁ@%@g@%@@g@ -8-chloro-  C22H20N204CIF  1.01  431.05
6-fluoro-1,2,3,4- tetrahydro—QH—Carbazoi -9-yh)- 430.862 LC-3
acetic acid
102  (3RS)-(3-Benzyioxycarbonylamino-8-chloro-  CZZMH20NZ04CIF  1.01  431.04
5-fiuora-1,2,3 4-tetrahydro-gH-carbazol-8-yl)- 430.862 LC-3
acetic acid

Listed in Table la below are further compounds of Formula I, prepared according to the
abovementioned general method with the corresponding compound of Structure 1 as starting
material,
Table 1a

Example Compound of Formula 1 Formuia tr [min] MS Data
MW LOCMS m/z

Method [M+H]"

103 (3RS)[3-(3-Benzylureido)-6-flucro-  C22H2ZN30O3F  0.92 39617

1,2,3.4-tetrahydro-8H-carbazol-9-yl}- 305.433 LC-3
acetic acid

104  (38)-[6-Fluoro-3-(3-phenethyi- C23H24N303F 0.92 41052
ureido)-1,2,3 4-tetrahydro-9H- 409.46 LC-3

carbazoi-9-yl}-acetic acid



tetrahydro-9H-carbazol-9-y1}-acetic acid 135
(3S)-{6-Fluoro-343-(3-iodo-phenyl)-C23H22N203F10.97521.41 _
warapisnytasaino]-1,2,3,4-tetrahydro-520.337LC-3 9H-carbazobSvyihlaeatiSs 6
acid 136 (38)-{6-Fluoro-343-(4-C24H25N205FS0.87473.12
methanesulfonyl-phenyl)-472.536LC-357

ionylamine]-L, t dyor OH-c -9-yL-acetic acid 137
B o Y O 1 o8 4007
propion§1R¥RiNG]-6-hidry ANyl 4 4961 C-3429.878 LC-3
tetrahydrot@bbtaniazot@: yliiacetic acid 138

(%{3%5%%%@@&9%%%%22NZOB@Q%?Q%%&Z 0.97  444.07

propionylami uoro-1,2,3,4-473.341L

tetrahy R ORR¥ar 96030 -Adetienere-139  443.905 LC-3

(3S)-{6 FHui0BIBYITRAMP2NR04F41479.11 »
B Rt oo B BEINANES I 5l 4 %5

(3S)-{3[H A HIMethd b hesidhpaBHIEZN203H5E92423.14 LC-3
propionyaaidb6fluerarladid 4-422.498LC-3

tetrah -OH-carbazo1-9-y1)--acetjc acid

13@%3%?%%??3@ Al %ﬁﬁ@%%ﬁ@ﬂﬁémﬂ.géoz 474.98
propionlemfirofieefldrd3l28rad3411. C-3475.313 LC-3
tetrahydraQhsasbazpl-Qumil-agetic acid 142

(?,1 -{343-(3-tert-C28H32N305F0.98510.17
Bﬁ%xyéi’?t%‘r@@ﬁﬁﬁﬂ%ﬁ‘éﬁ?ﬁE@@@?ﬁ%@t-@“H23N204F 101 42315
propiorfdarmifofe4fludra4tiey 3 diteteshydro-9kiearbmzol-9-ylleagetic acid

143 (3%)3-,{@55(551_9[9-}%£@)3-§5(&-fluoro-C29H26N203F21.02489.15
propionylaminop488.532LC-3 61

phenyl)-2-phenyl- :

1130 4 AR MR ABERINA IS AL R AANOBFS  0.95 475,15
fluoro-8-methanesulfonyl-1,2,3 4- 474.508 LC-3
tetrahydro-9H-carbazol-8-yl)-acetic

acid
111 (38)-(3-Benzyloxycarbonylamino-6-  C23H23N204F 0.99 41114
fluoro-8-methyl-1,2,3 4-tetrahydro- 410.444 LC-3

9H-carbazol-9-yl)-acetic acid

112 (3S)—{S—Benzyloxycarbonylaminc_)—?— C22H20N204CIF  1.01 431.16

chloro-6-fiuoro-1,2,3,4-tetrahydro- 430.862 LC-3
9H-carbazol-9-yl}-acetic acid

113 (3S)-(8-Allyl-3- C25H25N204F 1.02 437.1
benzyloxycarbonylamino-6-fluoro- 436.482 LC-3
1,2,3,4-tetrahydro-9H-carbazol-9-yl)-
acetic acid

114 (BR)~(3-Benzyloxycarbonyiamino-8-  C22H21N204C! 1 413.03
chloro-1,2,3,4-tetrahydro-GH- 412,872 LC-3

carbazol-9-yl)-acetic acid

115 (38){3-[3-(2,4-Dimethoxy-phenyl)- C25H27N205F 0.95 45511
propionylaminoj-6-fluoro-1,2,3,4- 454,496 LC-3
tetrahydro-9H-carbazol-9-yl}-acetic
acid



144 (3S)-{6-Fluoro-3-[(S)-3-(4-methoxy-C30H29N204F1.01501.16
pheny1)-2-phenyl-propionylaminok500.568LC-3

wb, 20dsdntelgahydro-911-carbazol-9-y1}- acetic acid 145 PCT/ER2007/053046
(3S)-{6-Fluoro-343-(2-fluoro-phenyl)- C23H22N203F20.95413.09
propionylamino] -1,2,3,4-tetrahydro- -417%35L.C-3 9H-carbazol-9- -ylbacetic

o6l 195 GOLATLODS ARSI 20 & C2HRRAIF0 BT Lys

tetrahydro- apht alen

amino}PLop) Bwl@éﬁfﬁwa%%mgégﬁﬁﬁ%l 9-y1)-4tbf€acid 14#C-3
(3S)- (6gﬂusaraaac{m@§i§éo%fmaﬁwxy- 026H27N204F0 98451.08

-450. 508
carz)sony ‘%ﬁfé ?ﬂc?p§i98§r dO oL 9H- c azo y%' acetl?: E:js{d(':ld 14 16
(3S)- (6@@@%@&88{(@5@@)1@14 ﬁbhi%o 031H29|\@§44Z4§0 9854606

phenyleadhgmeyd-netayirs-phenylid45.584LC-3

propion Ia ino}-1,2,3,4-tetrahydro- 9H-carbazol-9-y1)-acetic acid 149
(3S)- {3 S)-2-Benzyl1-3,3-C27H31N203F1.02451.12
dﬂﬂﬁthyﬁﬁﬁw{@fﬁnﬂﬁcﬁ Bflgroro-450.552L C34H25N203F  0.97  409.08

1,2,3, 44t hazahddl- acetic acigd 26 LC-3
(3S)- (6 oro 3 ? -m thoyﬁ; 4H23N204F0.95423.11

1,2,3,4% \%ﬁ;}ﬁ? a%‘h 1618859537455 0-3
carbonyljedimirngsi-1,2,3,4-tetrahydro- 9H-carbazol-9-y1)-acetic acid

1944 3S)s K Fbieao6-3-(3-fuoro-phenyl)- G23iH3sN283F 20.94d1 3.080g 11
propio %'Iammo] -1,2,3,4- tetra%o -412.435LC-3 9H-carbazol-9-yli-acetic

acid 152 ¢SRS EUBISPRRZREE methoxy- £84133N2031-6 364071
1,2,3,4-tetiahyteliaimaphriidiembezo 08356 C-3
carbonyll:aminag}-1,2,3,4-tetrahydro- 9H-carbazol-9-y1)-acetic acid WO
2008/017989 62

(3RS)-{6-Fluoro-3-{3-(3-methoxy- C24H25N204F 0.94 4251
phenyl}-propionylamino}-1,2,3.4- 424 471 LC-3
tetrahydro-9H-carbazol-g-yil-acetic
acid

121 (3RS)-{6-Fluoro-3-[2-(3-methoxy- C23H23N205F 0.95 42712
phenoxy)-acetyiaminol-1,2,3,4- 426.443 LC-3

- tetrahydro-@H-carbazol-9-yil-acetic

acid

122  (3RS)-{6-Fluoro-3-[2-(2- C23H23N204F 0.98 411
methylphenoxy)-acetylamino]- 410.444 LC-3
1,2,3,4-tetrahydro-9H-carbazoi-9-yl}-
acetic acid

123 {3S){3-[3-(2,5-Dimethoxy-phenyi}- C25H27N205F 0.94  455.19
propionylaminol]-6-fluore-1,2,3,4- 454 .496 LC-3
tetrahydro-9H-carbazol-8-ylj-acetic
acid

124 (38){8-Fluoro-3-[3-(4-trifluoromethyl- C24H22N203F4 0.99  463.15
phenyh-propionylamino]-1,2,3,4- 462.442 LC-3

tetrahydro-9H-carbazol-9-yl}-acetic
acid



PCT/M2007/053046 153 (3S)-{6-Fluoro-3-R2R)-2-methyl-3-

C24H25N203F 0.95 409.11 phenyl-propionylamino]-1,2,3,4-
wictimbyereyPH-carbazol-9-yl1}-acetic acid 408.472 LC-3 154pc1/iB2007/053046

(3S)-[3-(2,2-Dimethy1-3-phenyl- 025H27N203F 0.99 423.19

propionylamino)-6-fluoro-1,2,3,4- tetraﬁ?/dro-9H-carbazol-9-y1]-acetic acid

49 “BraLDP(3B)46-Fluoro-3-(3-m 535 5 025H27N2
21%2 E’lﬁ&ﬁgsrlm&n?g)ﬁf%ﬁg,%%?r%‘idro@%%%&ﬁ-aﬁc acidéf or
422 498 eronyiand 3dtecrivofei3-((33)-3-pHERYR3E 24H25NZ63F 0.95
409.2 bystyrylaogiekdsZa3otdamadndico-OH-carbazol-9-y1}-acetic acid

acid

126  (38)-{3-[3-(2,5-Bis-trifluoromethyl- C25H21N203F7  1.04  530.87
phenyl)-propionytamino]-6-fiuoro- 530.439 LC-3
1,2,3 4-tetrahydro-9H-carbazol-9-yi}-
acetic acid

127  (38)-{6-Fluoro-3-[3-(4- C24H25NZ20O3FS (.97 4411
methylsulfanyl-phenyl}- 440.538 LC-3

proplonylaminol]-1.2,3,4-tetrahydro-
9H-carbazol-9-yl}-acetic acid
128  (35){6-Fluoro-3-[3-(4-iodo-phenyly  C23H22N203FF  0.98  521.03

propionylaminol-1,2,3,4-tetrahydro- 520.337 LC-3
9H-carbazol-9-yl}-acstic acid

129 (3S8){6-Fluoro-3-[3-(4-isopropyl- C26H29ON203F 1.01 437.17
phenyl}-propionylaminol-1,2,3,4- 436.525 LC-3
tetrahydro-8H-carbazol-8-yi}-acetic
acid

130 (38)-{6-Fluoro-3-[3-(3-trifluoromethyl- C24H22N203F4  0.99  463.13
phenyl)»-propionyiamino]-1,2,3,4- 462.442 LC-3
tetrahydro-8H-carbazol-9-yl}-acetic
acid

131 (3S8)-{3-[3-(2,4-Dichloro-phenyl)- CZSHQ‘?NZOSCQF 1.01 463.08
propionylamingl-6-fluoro-1,2,3,4- 463.335 LGC-3
{etrahydro-9H-carbazoi-9-yl}-acetic
acid

132 (3S)-{6-Fluoro-3-[3-(4-fluoro-phenyl)- C23H22N203F2  0.85  413.08
propionylaminoi-1,2,3,4-tetrahydro- 412,435 LC-3

SH-carbazol-9-yl}-acatic acid

133 (3S)4{3-[3-(3,5-Bis-trifluoromethyl-  C25H21N203F7  1.03  530.99

phenyl)-propionylaminol-6-fiuoro- 530.439 LC-3
1,2,3,4-tetrahydro-9H-carbazol-9-yi}-
acetic acid

134  (3S){3-[3-(4-Ethyl-phenyi)- C25H27N203F 0.99 42312

propionylaminol-6-fluoro-1,2,3,4- 422,498 LC-3



408.472 LC-3 157 (3S)43-(2-Benzyloxy-acetylamino)-6- C23H23N204F
0.94 411.06 fluoro-1,2,3,4-tetrahydro-9Hcarbazol-9-y1]-acetic acid
wdud447h65-3 158 (3S)46-Fluoro-3-(4-phenyl- C24H25N203f0iR6G007/053046
409.16 butyrylamino)-1,2,3,4-tetrahydrq-9H-carbazol-9-y1Facetic acid
408.472 LC-3 159 (38)-{3-R2R,3R)-2,3-Dihydroxy-3-(2- C25H26N307F

0-86.5quﬁa%ym§.@ﬁz@é}eg%wé. ArbamovL)
propionylamino|-6-fluoro-1,2,3,4-

tetrahydro-9H-carbazol-9-y1}-acetic acid

499.4989%€-3 160 (3R8)-{8-Chloro-641uoro-343-(2- C24H24N203C1F 1

M5 11(33){6-Fluoro-3-[3-(3-iodo-phenyl)-  C23H22N203FI  0.97  521.41
propionylaminol-1,2,3,4-tetrahydro- 520,337 LC-3
SH-carbazol-9-yl}-acetic acid

136 (38)-{6-Fluoro-3-{3-(4- C24H25N205FS  0.87 473,12
methanesuifonyl-phenyl}- 472.536 L.C-3
propionylamino]-1,2,3.4-tetrahydro-
9H-carbazol-9-yl}-acetic acid

137 (3S)-{3-{3-(2,3-Dimethoxy-phenyl}- C25H27N205F 0.94  455.16
propionylaminoi-6-flucro-1,2,3,4- 454 .498 LC-3
ietrahydro-9H-carbazol-9-yl}-acetic
acid

138 (3S)-{3-[3-(2-Bromo-phenyi)- C23H22N203BrF  0.98 47497
propionylaminoj-6-flucro-1,2,3,4- 473.341 L.C-3
tetrahydro-9H-carbazol-9-yl}-acetic
acid

138 (38)-{6-Fluoro-3-[3-(3- C24MH22N204F4 1 479.11
trifluoromethoxy-phenyi)- 478.441 LC-3
propionylamino}-1,2,3,4-tetrahydro-
9H-carbazol-9-yl}-acetic acid

140 (35)-{3-[3-(2,4-Dimethyl-phenyl}- C25H27N203F 0.99  423.14
propionylamino]-6-fluoro-1,2,3,4- 422468 LC-3
tetrahydro-9#-carbazol-8-yl}-acetic
acid

141 (3S)-{3-[3-(3-Bromo-phenyl)- C23H22N203BrF  0.98  474.83
propionylamino]-&-fluoro-1,2,3,4- 473.341 LC-3
tetrahydre-84-carbazol-9-yi}-acetic
acid

142  (38)-{3-[3-(3-teri- C28H32N305F 0.98 510147
Butoxycarbonylaminc-phenyi)- 500.578 LC-3
propionylaminoj-6-fluoro-1,2,3,4-
tetrahydro-9H-carbazol-9-yl}-acetic
acid )

143  (3S5)-{6-Fluoro-3-[(S)-3-(4-fluoro- C29H26N203F2 1.02  489.15
phenyl)}-2-phenyl-propionylamino}- 488,532 L.C-3



methylphenyl)-propionylaminol- 442.917 LC-3
1,2,3,4-tetrahydro-9H-carbazol-9-y1}- acetic acid 161

WS RDIE§r6ghloro-6-fluoro-3-[2-(2- C23H22N205C1F 0.98 461518 1pa007/053046
methoxy-phenoxy)-acetylaminol- 460.888 LC-3
1,2,3,4-tetrahydro-9H-carbazol-9-y1}- &detic acid 162
3RS)-{8-Chlpro-6-fluorq-343-(3- C 2N20401F 0.88 445.32
flydr())xﬁ’p%clfl%é%gis@ﬁ]ﬁ@ﬂ?dc%agﬁ{l aoﬁglglgfig.%g LC-3
1,2,3,4-8¢8thgelfo-9H-carbazol-9-y11-

144 (3S){6-Fluoro-3-{{S)-3-(4-methoxy-  C30H2ON204F  1.01  501.16

phenyl)-2-phenyl-propionylamino]- 500.568 LC-3
1,2,3,4-tetrahydro-9H-carbazoi-9-y1}-
acetic acid

145 (3S)-{6-Fluoro-3-[3-(2-fluoro-phenyl}- C23H22N203F2  0.95  413.08
propionylamino}-1,2,3,4-tetrahydro- 412.435 LC-3
YH-carbazol-9-yl}-acetic acid |

146 (3S)-(6-Fluoro-3-{{(2RS)-1,2,3,4- C25H25N203F 0.98  421.11
tetrahydro-naphthalene-2-carbonyll- 420.483 LC-3

amino}-1,2,3,4-tetrahydro-9H-
carbazol-9-yl}-acetic acid

147 (3S)-(6-Fluoro-3-{[(2RS)-8-methoxy- C26H27N204F - 0.98  451.08
1,2,3 4-tetrahydro-naphthalene-2- 450.508 LC-3
carbonyi]-amino}-1,2,3,4-tetrahydro-
9H-carbazol-9-yl-acetic acid _

148  (38)-(6-Fluoro-3-{(2RS)-2-[(4-fluoro- C31H2ON3O4F2  0.98  546.08
phenylcarbamoyl}-methyl]-3-phenyl- 545.5684 LC-3
propionytamino}-1,2,3,4-tetrahydro-

YH-carbazol-9-yl}-acetic acid

148  (39)-{3-[(2RS)-2-Benzyl-3,3- C27TH31N2C3F 1.02 45112
dimethyl-butyrylamino}-6-fluoro- 450.552 LC-3
1.2,3,4-tetrahydro-9H-carbazol-9-yi}-
acetic acid

150 (3S)-(6-Fluoro-3-{[(2RS)-8-methoxy- C24H23N204F 0.95  423.11
1.2,3 4-tetrahydro-naphthalene-2- 422 455 LC-3

carbonyl]-aming}-1 ,2,3,4—tetrahydro—
9H-carbazol-8-yl)-acetic acid

151 (3S)—{S—Fiuoro—B-{S—(3~fiuore—phenyl)— C23H22N203F2 0.94 41308
propionylamino]-1,2,3,4-tetrahydro- 412.435 LC-3
9H-carbazol-9-yl}-acetic acid

152 (35)-(6-Fluoro-3-{{(2RS)-8-methoxy- C24H23N203F 0.96 407.1
1,2,3,4-tetrahydro-naphthalene-2- 406.456 LC-3
carbonyll-amino}-1,2,3,4-tetrahydro-
9H-carbazol-8-yl)-acetic acid



WO 2008/017989PCT/IB2007/053046 63 acetic acid 163
(3RS)-{8-Chloro-6-fluoro-343-(3-024H24N20401F 0.98459.04

wnekhaxy-shenyl)-propionylaminol-458.916LC-3 PCT/IR2007/053046
1,2,3,4-tetrahydro-9H-carbazol-9-yll- acetic acid 164

(3RS)-{8-Chloro-6-fluoro-3-[3-(3-024HZEN203C1F1.01443.01

methylphenyl)-propi mino]-442.917L.C-3
Ao S ncotCAdRB0F 095 409,11
(3RS)-(8her¥brocsifidemiBaBi(2:£23H22N 2048 B40202486.38 -3
hydroxyenienyh-RrRiaByIAIIngl-444,889L C-3
1,2,3,4-tetrahydro-9H-carbazol-9-yll- acetic acid 166

(3RS)-[§53 loro-6-fluoro-3-(3-phenyl- C23H22N203CIF 0.98429.13
prdgion@arinG3-1-2{B et tBattyetra-428. 891023 19FNeartazol-99dpacetis. 1o
acid 16&%}@%5;@%@[@4&9@33&{3-(2-C24I§|22£1}b2804C1F P99459.03
methoxy- hen62§r(])§|onylam|noi-458.916LC-3

1,2,3,4-}[/%??5}3(9\/ 5 g1 RAZ o3 G cetic acid 168
(3RS)-{8¢@hloro-3-[3-(3-chloro-C23H21N203C12F 1.01463.11

pheayl) 40 1np]-6-filare- 35LC5
A O arharg e Eodprgoor 1 4202
(3R8)- 12 HBrI N Sros ey oo 3N3048H 8897468, £€-3
indo1-3egHmopidnylantinoydd?,3,4-467.927LC-3

tetrahydee-9H-earbazol-9=ylpacetic,acid 17

R e oM RN 0§ 9 4092
phenoxPYHee)InPiod-S4irsiuew-86/7LC-3 408.472 LC-3
1,2,3,4-tettahyteo,QHeeathkazol-9-yll- acetic acid

L H3RB)AGCHIRI G or0 328 G M2 NARGAE 4 024 h Y 41106

fluore-1,2,3 ,4-tetrahydro-9/4- 410.444 LC-3
carbazol-8-yl]-acetic acid

158  (35)-[6-Fluoro-3-(4-phenyl- C24H25N203F 0.26  409.16
butyrylamino)-1,2,3,4-tetrahydro-9H- 408.472 LC-3

carbazoi-g-yl}nacetic acid

188 (3S){3{(2R,3R)-2.3-Dihydroxy-3-(2- C25H26N307F 0.86  500.19
methoxy-phenyicarbamoyl)- 499.493 LC-8
propionylaminol-6-fluoro-1,2,3,4-
tetrahydro-9H-carbazol-8-yl}-acetic

acid

160 (3RS)-{8-Chloro-6-fluoro-3-{3-(2- C24H24N203CIF 1 443.11
methyiphenyl)-propionylamino]- 442 917 LC-3
1,2,3,4-tetrahydro-9H-carbazol-9-yl}-
acetic acid

161 (3RS){8-Chloro-8-fluoro-3-[2-(2- C23H22N205CIF  0.98  461.18
methoxy-phenoxy}-acetylamino]- 460.888 LC-3
1,2,3,4-tetrahydro-9H-carbazoi-G-yl}-
acetic acid

162  (3RS)H{8-Chloro-6-fiuoro-3-[3-(3- C23H22N204CIF  0.88  445.32
hydroxy-phenyl}-propionylaminc]- 444,889 LC-3 '

1,2,3,4-tetrahydro-9H-carbazol-9-yi}-



methylpheny1)-oxy-acetylaminok444.889LC-3
1,2,3,4-tetrahydro-9H-carbazol-9-yll- WO 20081017989 64 acetic acid
‘wBQﬂEﬂ;ﬁZ@@?/O53046 172 (3R8)43-(3-Benzo[l,3]dioxo|-5-yl- POT/B2007/053046
C24H22N205CIF 0.93 473.17 propionylamino)-8-chloro-6-fluoro- 472.899
LC-3 1,2,3,4-tetrah ydro-9H-carbazol-8-yik acetic acid 173
(3RS)'{3859 ng(r:g)-64luoro-342-(3- C23H22N205CIF 0.99 461.09
methoxy-phenoxy)-acetylamino]- 460.888 LC-3
1,2,3,4-tetrahydro-9H-carbazol-9-y8- acetic acid

163  (3RS)-{8-Chloro-6-fluoro-3-[3-(3- C24HZ4ANZ204CIF  0.98  450.04

methoxy-phenyl)-propionylaminol- 458.916 LC-3
1,2,3,4-tetrahydro-8H-carbazol-9-yi}-
acetic acid

164 (3RS)-{8-Chloro-6-fluoro-3-[3-(3- C24H24N203CIF  1.01 443.01
methylphenyl}-propionylaminol- 442 917 LC-3
1,2,3,4-tetrahydro-9H-carbazoi-9-yi}-
acetic acid

165 (3RS)-{8-Chloro-t-fluoro-3-{3-(2- C23H22N204CIF  0.92  486.38
hydroxy-phenyl}-propionylaminol- 444 889 LC-3
1,2,3,4-tetrahydro-94-carbazol-9-yl}-
acetic acid

166 (3RS){8-Chloro-6-fluoro-3-(3-phenyl- C23H22N203CIF  0.88  429.13
propionylaminc}-1,2,3,4-tetfrahydro- 428.89 LC-3

SH-carbazol-9-yi]-acetic acid
167 (3RS)-{8-Chloro-6-fluoro-3-[3-(2- C24H24N204CIF  0.99  459.03

methoxy-phenyl }propionylaminol- 458.616 LC-3
1,2,3,4-tetrahydro-84-carbazol-9-yl}-
acetic acid

168 (3RS)-{8-Chloro-3-[3-(3-chloro- C23H21N203CIZF  1.01 - 463.11
phenyh-propionylamino]-6-flucro- 463.335 LC-3
1,2.3.4-tetrahydro-8H-carbazol-9-yl}-
acetic acid

1689  (3RS)-[8-Chioro-6-fluoro-3-(3-1H- C25H23N303CIF  0.97  468.11
indol-3-yl-propionylamino}-1,2,3,4- 467.927 LC-3
tetrahydro-9H-carbazol-9-yl}-acetic
acid

170 (3RS)-{8-Chioro-3-[2-(2-chioro- C22H19N204Ci2F  1.01 465.09
phenoxy-acetylamino]-6-fluoro- 485,307 LC-3
1,2.3,4-telrahydro-9H-carbzzol-G-yi}-
acetic acid

171 (3RS){8-Chloro-6-fluoro-3-[2-{2- CZ3HZ22N204CIF  1.02  445.11
methylphenyl)-oxy-acetylamino]- 444 889 LC-3

1,2,3.4-tetrahydro-9H-carbazol-9-yl}-



174 (3RS)-{8-Chloro-3-[2-(3-chloro- C22H19N204CI2F 1.02 465
phenoxy)-acetylamino]-6-fluoro- 465.307 LC-3

WQ 2B hhydro-9H-carbazol-9-y11- acetic acid 175  PCT/AB2007/053046
(3RS)-{8-Chloro-343-(2-chloro- C23HZLN203CI2F 1.01 463.07
phenyl)-propionylamino]-6-fluoro- 463.335 LC-3
1,2,3,4seitiahysifo-9H-carbazol-911}-  acetic acid 176
(B3RS)-[8-Chloro-6-fluoro-3-(2-indan- C25H24N203CIF

172 (3RS}3-(3-Benzo[1,3]dioxol-5-yl-  C24H22N205CIE  0.93  473.17

propionylamino}-8-chloro-6-fluoro- 472.899 LC-3
1,2,3,4-tetrahydro-9H-carbazol-g-yil-
acetic acid

173 (3RS)-{8-Chioro-6-fluoro-3-[2-(3~ C23H22N205CIF  0.99  461.09
methoxy-phenoxy}-acetylamino)]- 460.888 LC-3
1,2.3 4-tetrahydro-8H-carbazol-g-yl}-
acetic acid

174  (3RS)-{8-Chloro-3-[2-(3-chioro- C22H19N204CI12F  1.02 465
phenoxy)-acetylaminol-6-fluoro- 465.307 LC-3
1,2,3,4-tetrahydro-9H-carbazol-9-yl}-
acetic acid

175 (3RS)-{8-Chloro-3-[3~(2-chloro- C23H21N203CI2F  1.01 463.07
phenyl}-propionylamino}-6-fluoro- 463.335 LC-3
1,2 ,3‘,4—tet-r'ah ydro-9H-carbazol-9-yl}-
acetic acid

176  {3RS)-[8-Chloro-6-flucro-3-(2-indan- C25H24N203CIF  1.01 455.18
2-ylacetylamino)-1,2,3,4-tetrahydro- 454.928 LC-3
9H-carbazol-9-yij-acetic acid

177 (3SHB-Fluoro-3-(1-methyl-3- C24H28N303F 0.98  429.13
phenethyl-ureido)-1,2,3 4-tetrahydro- 423,486 LC-3
9H-carbazol-9-yl]-acetic acid

178  (38)-{3-[3-(2-Chloro-benzyl)-1- C23H23N303CIF  0.97 44416
methy!-ureido]-6-fluore-1,2,3,4- 443.805 LC-3
tetrahydro-9H-carbazol-8-yl}-acetic
acid

179 (3S)-[3-(3-Benzyl-1-methyi-ureido)-6- C23H24N303F 0.94 41012
fluoro-1,2,3 4-tetrahydro-9H- 409.46 LC-3

carbazol-8-yll-acetic acid

180 (3S)}[3-(Benzyloxycarbonyl-methyl-  C23H23N204F  1.01  411.07

amino}-6-fluoro-1,2,3 4-tetrahydro- 410.444 LC-3
9H-carbazol-9-yl]-acetic acid
181 {(3S)-3-{(2-Chloro- C23HZ22N204CHF 103 44515

benzyloxycarbonyl)-methyl-amino]-6- 444 889 LC-3



1.01 455.16 2-yl-acetylamino)-1,2,3,4-tetrahydro- 454.928 LC-3
9H-carbazol-9-y1]acetic acid 177 (3S)46-Fluoro-3-(1-methy1-3-
wO2AR26MN393F 0.98 429.13 phenethyl-ureido)-1,2,3,4-tetrahydtas4i3d 48046
LC-3 9H-carbazol-9-y1Facetic acid 178 (3S)-{343-(2-Chloro-benzy1)-1-
C23H23N303C1F 0.97 444.16 methylééreido]-6-fluoro-1,2,3,4-

tetrahyqlrj%}g[:]:E%(Qgéprggy-glrk%tic acid 443.905 LC-3 179

carbazol-9-yl}-acetic acid

182 (35)-(B-Fluoro-3-{[2-(4-methoxy- C24H25N204F 0.95 42519
phenyh-acetyl]l-methyl-aminac}- 424 471 LC-3
1,2.3.4-tetrahydro-9H-carbazol-8-yi)-
acetic acid

183 (3S)-(6-Fiuoro-3-{methyi-{2-(4- C24H25N203F 0.98  409.18
methylphenyl}-acetyll-amino}- 408.472 LC-3
1,2,3,4-tetrahydro-8H-carbazol-9-yi)-
acetic acid

184  (38)-(6-Fluoro-3-{[2-(2-methoxy- C24H25N204F 0.96  425.18
phenyl}-acetyl]-methyl-amino}- 424 471 LC-3
1,2,3 4-tetrahydro-9H-carbazol-9-yl)-
acetic acid

185 (38)-{6-Fluoro-3-[{2-indan-2-yl- C28H27N203F 1.01  435.18
acetyl)}-methyl-aming]-1,2,3.4- 434.509 LC-3
tatranydro-9H-carbazol-9-yl}-acetic
acid

186  (3S8)-(3-{[2-(3-Chloro-phenyl}acetyll- C23H22N203CIF  0.99  429.13
methyl-amino}-6-fluoro-1,2,3,4- 428.89 LC-3
tetrahydro-9H-carbazol-9-yi}-acetic
acid

187  (3S)-{6-Fluoro-3-{methyl-[2-(3- C24H25N203F 0.98 409.1
methylphenyl)-acetyl]-amino}- 408.472 LC-3
1,2.3 4-tetrahydro-9H-carbazol-9-yi)-
acetic acid

188  (3S)-(6-Fluoro-3-{{2-(3-methoxy- C24H25N204F 0.95 425.08
phenyl-acetyl]-methyl-amino}- 424 471 LC-3
1,2,3,4-tetrahydro-9H-carbazol-8-yl}j-
acetic acid

189  (38)-(3-{[2-(2-Chloro-phenoxy)- C23H22N204CIF  0.97 44538
acetyil-methyl-amino}-6-fluoro- 444 889 LC-3
1,2.3,4-tetrahydro-9H-carbazol-9-yl)-
acetic acid

190  (35)-(3-{[2-(4-Chloro-phenoxy)- C23H22N204CIF  0.98  445.39

acetyil-methyl-amino}-6-fluoro- 444 889 LC-3



(3S)-[3-(3-Benzyl-1-methyl-ureido)-6- C23H24N303F 0.94 410.12

fluoro-1,2,3,4-tetrahydro-9Hcarbazol-9-yl]-acetic acid 409.46 LC-3 180
wEat(Benzyloxycarbonyl-methyl- C23H23N204F 1.01 41]1)@}/132%7,0\39 46
amino)-6-fluoro-1,2,3,4-tetrahydro- 410.444 LC-3
9H-carbazol-9- ylpacetlc acid 181 {(3@§ 3-[(2-Chloro- C23H22N204C1F

1.03 4
fluoro

191

192

193

194

195

196

197

198

199

BPEps bt
acetic acid
(3S)-(6-Fluore-3-{[3-
phenyl)-propionyll-methyi-amino}-
1,2,3,4-tetrahydro-9H-carbazol-9-yl)-
acetic acid
(3S)-(6-Fluoro-3-{methyl-[2-(2-
methylphenyl)-acetyll-amino}-
1,2.3,4-{etrahydro-9H-carbazol-g-yl)-
acefic acid
(3S){3-[(3,3-Diphenyl-propionyl)-
methyl-amino}-6-fluorc-1,2,3,4-

(3-methoxy-

tetrahydro-9H-carbazol-9-yl}-acetic
acid
(3S)-(6-Fiuoro-3-{[3-(2-methoxy-
phenyl)-propionyli-methyl-amino}-
1,2,3.4-tetrahydro-9H-carbazol-g-yl)-
acetic acid

(38)+{6-Fiuoro-3-[(3- TH-indol-3-yi-
propionyl}methyl-aminol-1,2,3,4~
tetrahydro-8H-carbazol-9-yl}-acetic
acid

(3 S)-{3-[(2-Benzyloxy-acetyl}-methyl-
amirio]-6-fluoro-1,2,3,4-tetrahydro-
9H-carbazol-9-yl}-acetic acid
(38){3-[(2,3-Diphenyl-propiony!)-
methyl-amino}-6-fluoro-1,2,3 4-
tetrahydro-9H-carbazol-9-yl}-acetic
acid
(335)-{o-Fluoro-3-[[3-(2-methoxy-
phenyl)-propionyl}-(3-phenyi-propyl)-
amino}-1,2,3.4-tetrahydro-9H-
carbazol--yl}-acetic acid.
(38)-{3-[Acetyl-(3-phenyl-propyl)-
aminoj-6-fluoro-1,2,3,4-tetrahydro-
9H-carbazol-9-yli-acstic acid

C25H27N204F
438.497

C24H25N203F
408.472

C30H28N203F
484.569

C25H27N204F
438.497

C26HZ6N303F
447.508

C24H25N204F
424.471

C30H29N203F
484.569

C33H35N204F
542.649

C26H27N203F
422.498

0.96
LC-3

0.96
LC-3

1.02
l.C-3

0.97
LC-3

0.94
LC-3

0.94

LC-3

1.04

l.C-3

1.07
LC-3

1.01
LC-3

I -amino]-6- 444.889 LC-3 65
9 -yll-acetic acid

439.47

409.48

485.52

439.45

448.44

425.44

485.53

543.18

423.14



182 (3S)-(6-Fluoro-3-{[2-(4-methoxy-C24H25N204F0.95425.19
phenyl)-acetyl]-methyl-amino}-424.471LC-3

wh 2edhriedgahydro-9H-carbazol-9-y1)- acetic acid 183
(3S)-(6-Fluoro-3-{methy142-(4-C24H25N203F0.98409.18
methylpheny1)-acetylFaminol-408.4720C-3

1,2 3,4-tetrahydro-9H-carbazol-9-y1)- acetic acid 184
B S R fetmory. CoaroonSRFE B 1 099 4502
phenyl)cadenyinyietipbmiedpd@dbrdl C-3 449.524 £C-3

1,2,3 4-tetrahydrddrsarazpldyl- Acetic acid 185
(3S)-{6-Fluoro-3-[(2-indan-2-y(-C26H27N203F1.01435.16

acetyl)dfefh§#dminol-1,2,3,4-434.509L.C-3
teWahy B S9BHBanzakolydayidrgeetic acid C26H27N204F  1.05  451.15

186(3S)Ge2skanmhiaosphesdaseyll- C23H2NRA3CIF0.99429.13

methyl-amino}-6-fluoro-1,2,3,4-428.89LC-3
tetrahydro-of R EPI4IBI- 895 RReticoadd
187 (3Sy@iE-hatdo-3-{methyl-[2-(3-C24H25N203F0.98409.1

%Q‘Y'RQ%}&P@%WJ@r loTslrs 93-472'-06‘27%9{\{3280% 102 44925

1,2,3,4-tetrahydro-9H-carbazol-9-y1)- acetic aci

(3S)-(6 HERMITR R o ABINIE e Ok 25N 2048 $58625.08 LC-3
phenyl):acetytitrapihyt-amicob424-491L C-3
1,2,3,4-etrahydro-9H-carbazol-9-y1)- acetic acid 189

(3S -(3%[2-(2-0hIoro-phenoxy)-C23H22N204CIF 0.97445.38
at®tylkfistHyHaiRe By SOV S BB C-§28H3TN2O3F  1.03  463.27

1,2,3,4tesrahpdsnedil-panpangh-Anihb)acetic agip 180 LC-3

(3S)-(34{[2-(4:Ghlgro-phenoxy):C23H22N204C1F 0.98445.39
acetyl|-ﬂ§{éy1%%%gigé‘§ﬁ%?o%ﬁa4.889Lc-3 WO

2008/0 £7$89PETBBTA053046 66

1238, 4{srabydie18btthRE) 93y D) C28H31N204F  1.02 47928
methoxy-phenyi)-propionyl}-aming)- 478.562 LC-3
6-fluoro-1,2,3 4-tetrahydro-9H-
carbazol-8-yl)-acetic acid

205  (3S5)(3-{[2~(3-Chioro-phenoxy)- C26H26N204CIF  1.03 485.2
acetyll-cyclopropylmethyl-amino}-6- 484.953 LC-3
fluoro-1,2,3,4-tetrahydro-9H-
carbazol-8-yh-acetic acid

PCT/IB2007/053046

206  (3S)-{3-[Cyclopropylmethyl-(3,3- C33H33N203F 1.07  525.26
diphenyl-propionyi)-aminol-6-fluoro- 524.634 LC-3
1,2,3,4-tetrahydro-SH-carbazol-G-yi}-
acetic acid

207 (3S)-{3-[Cyclopropyimethyi-(2- C30H29N20C3F 1.04  485.26
naphthalen-1-yl-acetyl}-amino]-6- 484.569 LC-3

fluoro-1,2,3 4-tetrahydro-9H-
carbazol-9-yi}-acetic acid

208 (35)-(3-{Benzyloxycarbonyl-[2-(4- C31H28N205F4 115  585.14
irifluoromethyi-phenoxy)-ethyl]- 584.564 LC-3
amino}-6-fluoro-1,2,3,4-tetrahydro-
9H-carbazol-9-yi)-acetic acid



acetic acid 191(3S)-(6-Fluoro-3-{[3-(3-methoxy-C25H27N204F0.96439.47
phenyl)-propionyl]-methyl-amino}-438.497LC-3
wh2mdsieteahydro-9H-carbazol-9-y1)- acetic acid 192
(3S)-(6-Fluoro-3-{methyl42-(2-024H25N203F0.96409.48
methylpheny1)-acetyllJamino}-408.472168-3

1,2.3,4-tetrahydro-9H-carbazol-9-y1)- acetic acid 193
B o Ay DBy oo B 09486 52107 48017
methyl-aheimexl G fiudrasi@)3647d84:-569L. C-3 492.468 LC-3

tetrahydro-9hl-eataar-8yi-acslig.acid 194
(3S)-(6-Fluoro-3-{[3-(2-methoxy-025H27N204F0.97439.45

pheny1§-prépftylpmethyl-amino}-438.497L.C-3
1%,@,4%@@9%—(@@@&@@49@@)— acetirzaeigbb@®4F4  1.08 507.18
(35)'{6tﬁ¥!&<afeﬁ%{£§f$lﬁ'émﬁ:e§t%}926H26N3€§E.Q9944448-4‘LC~3

propionyl)-methyl-amino]-1,2,3,4-447.508LC-3
tetrahy G0 H-b4rbAZ616" fracdic acid 196
(3S)-{3-¢¢2eBaByioxycatetyid-methyl- C24H25N204F0.94425.44
aminol-6-Hurc 34-1e ro-424.47 - = zol-9-y11-aceti
agilgdﬁqm‘&(g;g%% %ZO%BAB%E@%}( ropionyl@gﬁmgﬁl. 4%35.58%é 3
methyI-BIARRSB-Fudrdifuergmelind seoLC-3  582.592 LC-3
tetrahyghteedhyganhazein9-(31-neeaig-acid 198
(38)-{6- 413,(2-methoxy-C33H35N204F1.07543.18

Bl %@%"F’%ﬁgﬁ

phenyl)-propionyl eny opyei - 42.649LC-3
amino]-4%8 3 4-tetrahydro-9H- carbazol-9-y1}-acetic acid
s st i oven) ORGS0
Zgéncgﬁa%héqégg%@fﬁgéﬁ%gﬂ..C26H28N30§|1:%% 450.2 &
trifluoromethyl-phenoxy)-ethyil-
amino)-1,2,3,4-tetrahydro-9H-
carbazol-2-yl)-acetic acid
213 (3S)-{B-Fiuoro-3-[(2-phenoxy-ethyl}- C31H31IN204F  1.06 51547
(3-phenyl-propionyl-aminc]-1,2,3,4- 514.585 LC-3
tetrahydro-9H-carbazol-9-yl}-acetic

POT/EB2ZOGT/053046

acid
214 (38)-{6-Fluoro-3-[((S)-2-methyi-3- C32H33N204F 1.07  529.26
phenyl-propionyh-(2-phenoxy-ethyl)- 528.622 LC-3

amino}-1,2,3,4-tetrahydro-9H-
carbazol-9-yi}-acetic acid

215 (38)-{6-Fluoro-3-[[3-(2-methoxy- C32H33N205F 1.06 54525
phenyi)-propionyli-(2-phenoxy-ethyl)- 544.621 LC-3
amino}-1,2,3,4-tetrahydro-9H-
carbazol-8-yl}-acetic acid

216 (3S5)-{3-[Acetyl-(2-phenroxy-ethyl)- C24H25N204F 0.98  425.19

aminoj-6-fluoro-1,2,3,4-tetrahydro- 424 471 LC-3
Y#H-carbazol-8-yl}-acetic acid

217 (3S)-{3-[3-Benzyl-1-(2-methoxy- C25H28N304F 0.97 45426
ethyl)}-ureido]-6-fluoro-1,2,3,4- 453.512 LC-3

tetrahydro-9H-carbazal-9-yl}-acetic



cyclopropylmethyl)-ureido]-6-fluoro-449.524L.C-3 1,2,3,4-tetrahyd
ro-9H-carbazol-9111- acetic acid
WE0{(88)7f3%(Benzyloxycarbonyl-C26H27N204F1.05451.15 PCT/IB2007/4053046
cyclopropylmethyl-amino)-6-fluoro-450,508LC-3
1,2,3,4-tetrahydro-9H-carbazol-9-y1]- acetic acid 202
(38)-{3igzyclopropylmethyl-(3-C27H29N203F1.02449.25
phenyl-propiony1)-aminol-6-fluoro-448.536LC-3
1,2,3,4-tetrahydro-9H-carbazol-9-01- acetic acid 203
(383-{3fSyitoipropyimetnb(8)-2-C28H31N2DBNGDS63.270.97  454.26

methyl ﬁd%ﬂ%@yfhﬂwpéﬁﬁb(&])@ﬂ%}%} 6-462.563d4-395 LC-3
fluoro- 1, ,3,4-tetrahydro-9H- ca @zol -9111-acetic acid 204
(35)-(3 &y ctaft &E\)y%%ﬁﬁc %&Z SOM31N204F1.02479.28
methoxgepleayt)-propionyl]-amino}-478. 562LC 3

6.2%0@3]92 8-AristERydr s ZP ¢id 2855 453 25
(3S)-(3-{[2-(3-Chloro-phenoxy)- 26 6N204C1F1034852 ca

acetyl]¢ c‘?@ﬁ?éfb@fﬁ?é?ﬁwmiﬂ@ “5284:953L.C452-5
fluoro- 123 etetfaiydroa@bl-OeaHemedd -9-y1)-acetic acid 206
(38)- {3%9¥clopropylmethyl (3,3-C33H33N203F1.07525.26

diph 1) ]-6-fluoro-524.634LC-3
R o B OV e AT ANIOE 1 46718

(3S)-{3¢[CyrloptbpybntwiHR CROMPON203F 4HE85.26  LC-3
naphthgmmoiylz%cg%}pa%ﬁ%oéﬁ -484.569LC-3

fluoro-1,2,3,44étrah carbazol-9-yll-acetic acid 208
(38)-(3* qgéﬁé?)r@xSQbéPSSﬁﬁfﬁh -(4-031H28N205F41.15585.14

trifforopethy/miesagpeteboBaib@sL C<7H31N205F  0.98  483.19
e A e el o0 200
amino}-1,2,3,4-tetrahydro-9H-
carbazoi-9-yl)-acetic acid
222 (3S){3-[[2~(3-Chloro-phenoxy)- C25H26N205CIF 1 489.17
acetyll-(2-methoxy-ethyl-amino}-6- 488.941 LC-3
fluore-1,2,3,4-tetrahydro-9H-
carbazal-9-yl}-acetic acid
223 (35)-{3-{{3,3-Diphenyl-propicnyl}-{2- C32H33N204F 1.04  529.28

methoxy-ethyl}-aminol-6-fluorc- 528.622 LC-3
1,2,3,4-tetrahydro-8H-carbazal-g-yl}-
acetic acid

224  (3S){6-Fluoro-3-[(2-methoxy-ethyl}>  C29H29N204F 1.01 489.24
(2-naphthalen-1-yl-acetyl)}-amino}- 488.557 LC-3
1,2,3,4-tetrahydro-9H-carbazol-9-yli}-
acetic acid

225 (38)-(6-Fluoro-3-{[(25)-2-methyi-3- C32H33N203F 1.07  513.27
phenyl-propionyl}-phenethyi-amino}- 512.623 LC-3
1,2,3,4-tetrahydro-9H-carbazol-g-yh)-
acetic acid

226  (35)-(B6-Fluoro-3-{[3-(2-methoxy- C32H33N204F 1.06  529.27

phenyl}-propionyll-phenethyl-amino}- 528.622 LC-3



phenoxy)-ethyllamino}-6-fluoro-492.468LC-3
1,2,3,4-tetrahydro-9H-carbazol-9-y1)- acetic acid 210
W@aht@gﬁmr()'s'{propionyl42'(4'C26H26N204F41.08507.1&_}(}'{7}};2007;{]53046
trifluoromethyl-phenoxy)-ethyl}506.494LC-3 amino}-1,2,3,4-tetrahydro-9H-
carbazol-9-y1)-acetic acid 70
211(3S)-(6zFJuoro-3-{(3-phenyl-C3 N204F41.13583.14
oropiony D PR et 509 BUo 0.3
phenox§§&thgiamino}-1,2,3,4- tetrahydro-9H-carbazol-9-y1)-acetic acid
2327(33p§5-Bluaend-Ah{2umethaxy;@33H32NA05 431361328 409.15
phenyl)%proglinyl]- 2- 4-612.61§LC-3 trlfluorometfgl-gohenox%/);ethyl]-
amino}-1"9'3 ket a9 -1 earbazol-9-y 154886 acid 2157
(3S)-{6-FEitemiyi-pranaojdethyl)-C31 H31N204F1.06515.17
(%ﬁ]ergﬂserﬁwa«a@m@;- Patet A O848 1N203F  1.08 53527
9H-car

tetrahydro- bazol-9-yll-acetic acid 214
(35)-{6-FIBBHPIT RSV ARARYI2:642H33N204R4 B 529,26 LC-3
pheny|-fEomigayij+2:phe nox§~etadgib28 622LC-3
amino]-1,2;3,4-tetrahydro-9H- carbazo1-9-y1}-acetic acid 215
(3S)-{6-Fluoro-3-[[3-(2-methoxy-C32H33N205F1.06545.25

pRéhy 1iSTolidmA R Bhenfiyétny1)544. S N203F - 1.06  499.2
aminolgh@h3-Hrtefralyjcroiabl-carhazol-9-y1Fagetioacid 216.C-3
(3S)-{3@%9/3?@99}3%}%%@@1};@;&%{}@25N204FO.98425.19
amino]-6-fluoro-1,2,3,4-tetrahydro-424.471LC-3 9H-carbazol-9-yll-acetic
acid 21?‘@8)-{3[3-Benzyl-1-(2-methoxy-025H28N304F0.97454.26
etisd)-ureiiab83iBeioyli23phiaB512LC-3C33H30N303F  1.05  536.25

tetrahydig: Sk eakagRk fadbacle, WO 2008401708969 | 4

tetrahydro-9H-carbazol-9-yl]-acetic

acid
231 (35})-[3-(Benzyloxycarbonyl- C33H28N204F 1.09  5837.24
naphthalen-1-yimethyl-amino)-6- 536.601 LC-3

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

232 (383{6-Fluoro-3-[naphthalen-1- C34M31N203F 1.67 53525
yimethyl-(3-phenyl-propionyl)- 534.629 LC-3
aminol-1,2,3,4-tetrahydro-8H-
carbazol-9-yi}-acetic acid

233  (39)-{6-Fluoro-3-[({S)-2-methy-3- C35H33N203F 1.08  548.26
phenyl-propionyt}-naphthalen-1- 548.656 LC-3
ylmethyl-aminoi-1,2,3,4-tetrahydro-
YH-carbazol-9-yl}-acetic acid

234  (3S){B-Fluoro-3-{[3-(2-methoxy- C35M33N204F 1.07 565.26
ohenyi}-propionyl}l-naphthalen-1- 564.655 L.C-3
yimethyl-amino}-1,2,3,4-tetrahydro-
9H-carbazol-9-yl)-acetic acid

235  (33){3-[(3,3-Diphenyl-propionyl}- C40H35NZ203F 1.1 611.21
naphthalen-1-yimethyl-aminol-6- 610.727 LC-3
fluoro-1,2,3 4-tefrahydro-9H-



acid PCT11B20071053046 218 (3S)-{3-[Benzyloxycarbonyl-(2-

C25H27N205F 0.97 454.26 methoxy-ethylyamino]-6-fluoro- 454.496 LC-3
WI2@#eidehydro-9H-carbazol-9-y11- acetic acid 219 PCT/IB2007/633046

(38)-{6-Fluoro-3-[(2-methoxy-ethyl)- C26H29N204F 0.98 453.25

(3-phenyl-propionyl)-amino]-1,2,3,4- tetrahydro-9H-carbazol-9-y}acetic

acid 452584 b3, 22QH3)e-Fluoro-3-[(2-methoxy-ethyl)-

C27H31N204F 1 467.18 ((S)-2-methyl-3-phenyl-propionyl)- 466.551 LC-3

236  (35)-[3-(Acetyl-naphthalen-1- C27H25N203F 1 44524
yimethyl-amino)-6-fluoro-1,2,3,4- 444 .505 . LC-3
tetrahydro-8H-carbazol-8-yl]-acstic o
acid .

237 (38)-{6-Fluoro-3-(naphthalen-1- C28H27N203F 1.01  450.15
yimethyl-propionyl-amino)-1,2,3,4- 458.531 LC-3
tetrahydro-9H-carbazol-9-yil-acetic
acid

238  (3S){3-[(RS)-2-Benzyl-3-(2- C32H32N304F 0.97 54222
methylphenyl)-carbamoyl- 541.621 LC-3

propionylamino}-6-fluoro-1,2,3,4-
tetrahydro-9H-carbazol-S-yl}-acetic

acid :
238 (3S)-{3-[(RS)-2-Benzyl-3-(3- C32H32N305F 0.97 5£58.24
methoxy-phenylcarbamoyi)- 557.620 LC-3

propionylaminol-6-fluoro-1,2,3,4-
tetrahydro-9H-carhazol-g-yl}-acetic

acid
240 (39)-{3-I(RS)-2-Benzyl-3-(4-chloro-  C31H29N304CIF  1.01 562.09
phenylcarbamoyl)-propionylaminc]-6- 562.039 LC-3

fluoro-1,2,3,4-tetrahydro-9H-
carbazol-9-yl}-acetic acid

241 (3S)-{3-{(RS)-2-Benzyl-3-(4-fluoro-  C32H31N304F2 0.96  560.21
benzylcarbamoyl}-propionylaminci-6- 559.611 LC-3
fluoro-1,2,3,4-tetrahydro-9H-
carbazol-9-yl}-acetic acid

242 {(3S5)-3-{(RS)-2-Benzyl-3- C28H3ZN304F G.91 494.25
propylcarbamoyi-propionylamino)-6- 483.577 LC-3
fluoro-1,2,3 4-tetrahydro-9H-
carbazol-8-yl]-acetic acid

243  (35)-[6-Fluoro-3-(3-thiophen-2-yi- C21H21FN2038  0.93  400.61
propionylamino}-1,2,3,4-tetrahydro- 400.47 LC-3
9H-carbazol-9-yil-acetic acid



amino]-1,2,3,4-tetrahydro-9Hcarbazol-9-yl}-acetic acid 221
(3S)-(6-Fluoro-3-{(2-methoxy-ethyl)- C27H31N205F 0.98 483.19

wiSH4annetbgxy-phenyl)propionyl]- 482.55L.C-3 PCT/IB2067/053046
amino}-1,2,3,4-tetrahydro-9Hcarbazol-9-y1)-acetic acid 222

(3S)-{3-[[2-(3-Chloro-phenoxy)- C25H26N20501F 1 489.17

[]-(2-methoxy-ethyl)amino]-6- 488.941 L C-3
e S S PR .1y Db SEENO94g 091 22009
(3S){3[(FS=Diptamybprefiorny1)2(24C32H33N 204883 LC-3
tetrahydro-9H-carbazol-9-yl}-acetic

acid

245  (35)-6-Fluoro-3-(3-pyrimidin-2-yl-  C21H21EN403 0.8 397.11
propionylamino)-1,2,3,4-tetrahydro- 396.41 LC-3
9H-carbazol-8-yll-acetic acid

246  (35)-{6-Fluoro-3-[3-phenyl-4- C27H26FN504S  0.87 536.14
([1,3,4]thiadiazol-2-ylcarbamoyl)- 535.59 LC-3

butyrylamino]-1,2,3,4-ietrahydro-9H-
carbaioi—Q-y[}-acetic acid

247 (3S)-[3-(1,3-Dibenzyl-ureido)-6- C29H28FN303 1.02  48B.22
fluoro-1,2,3,4-tetrahydro-9H- 485.55 LC.3
carbazol-9-yll-acetic acid

248  (38){3-{Acetyl-[2-(2-fluoro-phenyl)- C24H24F2N203  0.99  427.07
ethyl]-amino}-6-fiuoro-1,2,3,4- 426.46 LC-3
tetrahydro-9H-carbazol-9-yl)-acetic

acid

249 (39)-(3-{Acetyl-{2-(3-fluoro-phenyl}- C24HZ24F2N20G3 099  427.07
ethyl}-amino}-8-fiuoro-1,2,3,4- 426.46 LC-3
tetrahydro-94-carbazol-9-yl)-acetic
acid

250  (3S5)-[3~(3-Benzyi-1- CZ29H34N303F 1.06  492.26
cyclohexylmethyl-ureido}-8-fluoro- 491.605 LC-3
1,2,3,4-tetrahydro-9H-carbazol-8-yl}-
acetic acid

251 (35)-(3-{Cyclohexylmethyi-[3-(2- C31H37N204F 110 521.25
methoxy-phenyl}-propionyli-aminc}- 52G.643 LC-3

6-fluoro-1,2,3,4-tetrahydro-9H-
carbazol-8-yl)-acetic acid
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1.04 529.28 methoxy-ethyl)amino]-6-fluoro- 528.622 LC-3
1,2,3,4-tetrahydro-9H-carbazol-9-yly acetic acid 224 _
w(BINg1Fgero-3-[(2-methoxy-ethyl)- C29H29N204F 1.01 4892H1B2007/053046
(2-naphthalen-1-yl-acetyl)-aminol- 488,557 LC-3
1,2,3,4-tetrahydro-9H-carbazol-9-yly acetic acid 225

-(6-F -3-{R28)-2- -3n H33N203F 1.07 513.27
S}é .ic'gﬁ%/?s_ g#é!lgx::g%%ﬁ% Qn% ﬂ%pﬂeﬁlfgé%z

)
phenethyl-amino} 512.623 LC-3
General Methods for the synthesis of intermediates of Structure 1:

=S
1 N-R°
R
R2
N
R N
r? °
OR

Structure 1, wherein R represents Cy 4-alkyl

1) N-Carbamoviation of an infermediate of Structure 2a or 2b:

The appropriate isocyanate {0.132 mmol) and a catalytical amount of DMAP are added to a
0°C cold solution of a hydrochloride of the appropriate intermediate of Structure 2a or Zb
(0.11 mmol} and EtaN (0.034 ml, 0.242 mmol) in DCM (2 ml). The reaction mixture is
stitred at rt overnight. Then, a 1:4 mixture {1 ml) of sat. NaHCO: solution and H,O is
added. After phase separation, the aq. layer is extracted three times with DCM. The
combined org. phases are washed with 10% citric acid. The solvent is evaporated and the
pure [3-ureide-1,2,3 4-tetrahydro-9H-carbazol-9-yl]-acetate derivative of Structure I is

obtained by preparative HPLC with 8 to 98% vield.

Listed in Table 2 below are ethyl [3-ureido-1,2.3.4-tetrahydro-9H-carbazo!-9-yl}-acetate
derivatives of Structure I, preparcd according to the above mentioned method, with the

corresponding compound of Structure 2a or 2b as starting material.

Table 2

intermediates of Structure 1: Formida g [min] MS Data
Ethyl [3-ureido-1,2,3.4-tetrahydro-9H- MW LC-MS miz
carbazol-9-yil-acetale derivatives Method [M+H]"
Ethyi (3R)-3-(3-butyl-ureido)-1,2,3,4~- C21HZ29N30C3 1.1 372,05
tetrahydro-9H-carbazol-9-yi}-acetate 371.47 LC-2

Ethyt  (3R)-[3-(3-benzyl-ureido}-1,2,3,4- C24H27N303 1.99 406.06
tetrahydro-8H-carbazol-9-yll-acetate 405.496 LC-1

Ethyl (3R)-[3-(3-phenethyl-ureido)- CZ5H29N303 2.15 420.04
1,2,3,4-tetrahydro-9H-carbazol-8-yl}- 415.523 LC-1



1,2,3,4-tetrahydro-9H-carbazol-9-yly acetic acid 226

(3S)-(6-Fluoro-3-{[3-(2-methoxy- C32H33N204F 1.06 529.27
wihagybprsgionyl]-phenethyl-aminoy 528 622 LC-3 70 peT/IB2007/053046

1,2,3,4-tetrahydro-9H-carbazol-9-y1)- acetic acid

227(3S)-[3-(Acetyl-phenethyl-amino)-674

fluoro 1,2,3,4-tetrahydro-9Hcarbazol-9-yl]-acetic acid

228( f’éeFluoro 3-[(2-naphthalen-1-yl-

acetyl) phenethyl-amino]-1,2,3,4- tetrahydro-9H-carbazol-9-yll-acetic acid

229(38)4(6-rore: @;IQM%@H {351Rh&Ryl-propiony1)-aminoj-1,2,3,4-

tetrahy ro -9H-carbazal-9-yll-acetic acid C27H27N303  1.18
230(353 BB T ApHRERs AT s Lop 41

yimetingdtateido)-6-fluoro-1,2,34tetrahydro-9H-carbazol-9-ylpacetic acid
231( ( n-1-ylmethyl-amino)-6-
o L 2 G etantbse 105

232(39) @ﬁﬁﬁm@’[ﬁ%ﬁf%éﬂ § A methyl- -(3;pbenyl-propieny1)- 454.1
aminegdt2e3,4-tetrahydro-9Hcarbazol-9-yll-acetic acid

233(3f6- F'ugg 535525?55(‘?%4%&% hanpppigpaynaphihalen-1-

ylmet ¥ -amino H-carbazo f/‘}} acetic acid 2332.16
(3S)-BrrisFs: *{[%a(?aﬁ%ﬁ‘ibﬂ RE%S/1)-propiotylishabhthalénl -
yimethylyamingb 2.8 4-datiabysitodH zarbazil@yijsostic acid

406.16
tetrahydro-9H-carbazol-9-yl}-acetale 405.406 LC-2
Ethyl (38)-[3-(3-phenethyl-ureido}-1,2,3,4- C25H29N303  1.12 42015
tetrahydro-9H-carbazol-8-yil-acetate 419.523 LC-2 '

Ethyl  (3S)-[3-(3-phenylsulfonyl-ureido)-
C23HZEN3058 1.09
1,2,3,4-tetrahydro-8H-carbazol-9-yi}- 454.16
455.534 LC-2

acetate
Ethyl  (35)-[3-(3-phenyl-ureido)-1,2,3,4- C23H25N303  1.11 102,17
tetrahydro-9H-carbazol-9-yll-acetate 391.47 LC-2 ‘

Listed in Table 2a below are further ethyl [3-ureido-1.2,3 4-tetrahydro-9H-carbazol-9-yl]-
acetate derivatives of Structure 1, prepared according to the above mentioned method, with
the corresponding compound of Structure 2a or 2b as starting material.
Tabie 2a
intermediates of Structure 1: Formuia
Ethyi [3-ureido-1,2,3,4-tetrahydro-9H- Mw

carbazol-9-yil-acetate derivatives
Ethyl (3RS)-[3-(3-benzyl-ureido)-6-fiuoro-1,2,3,4-  C25MH28FN303

tetrahydro-9H-carbazol-9-yli-acetate 437.51

Ethyl (38)-[6-Tluoro-3-(3-phenethyl-ureido)- C25H28N303F
1,2,3,4-tetrahydro-8H-carbazol-8-yll-acetaie 437.51



235 (3S)-{3-[(3,3-Diphenyl-propionyl)- naphthalen-1-ylmethyl-amino]-6-
fluoro-1,2,3,4-tetrahydro-9H- 71 carbazol-9-y1}-acetic acid 236

(% (Lﬁ tyl-naphthalen-1-C27H25N203F1445.24 PCT/IB2007/053046
-amino)-6-fluoro-1,2,3,4-444.505LC-3 -
tetrahydro-9H-carbazol-9-yl]-acetic acid237
(3S)-[6-Fluoro-3-(naphthalen-1-C28H27N203F1.01459.15
yimethyligFopl6Ridinindrizr!i4id688531010-8-
tetrahydin:Qb-c2IbazehrinacsHic A6 336,/ C24H25CIFNI03
(38)- {34(aRSQ-f-Benzy1 -3-(2-C32H32N304F0. %7542 22  457.93
methylphenﬁ carbamoyl-541.621LC- 3 propionylamino]-6-fluoro-1,2,3,4-
tetrahydien@iicsasiagenRuslé: ﬁg&féﬁ bhRATthyl
(3S)-{3- [SRS 32N305F0 9¥558 2425H27CIFN303
methoxy-phen i/ICa %Sﬂ%’ GEago-9-yil-

propionyéaaiie]-6- quoro 1,2,3, 4 tetrahydro-9H-carbazol-9-y1}- a%etic acid
240 (3S)- @M 2 Benzyl-3-(4-chloro- 031 H29N30401F1.01562.09
phenylcar %-}Gf HBiIHIATIRDY sl a8ty C-3 COBH30EN303
fluoro-1,218ideletidBytitetahdrariydzaki@xii}cagietic acid
241(3S)43:HRS)-2-Benzy1-3-(4-fluoro-C32 H31N304F20.96%68%21
benzylcarbamoyl)-propionylamino]-6-559.611LC-3
fluoro-1,EByd{tetidMyar(2-8hocabbazg)-9-yikltasetic acid 242

(39S (RNABRARA1 C2AEAANINA0. 40025 COHZTCIPNGOS
propylcarbamoyl propionylam no)- 493 577 471.95
fluoro-1,3- 812268~ {Rydro-9H- carbazol-9-ylpacetic acid 243
(3S)-(6-Fluoro-3-(3-thiophen-2-yl-021H21FN203S0.93400.61 WO

2008/01 FAB9PISTHEB2BQRABIM& MR ureido)-6-luoro-  C25H28FN303
1.2,3,4-tetrahydro-9H-carbazoi-9-yl-acetate 437.51

Ethyl (38)-{3-[3-benzyl-(1-cyclopropyimethyl)-

‘ C28H32FN303
ureido}-6-fiuoro-1,2,3,4-tetrahydro-9H-carbazol-
477.57
9-yll-acetate
Ethyl (38)-{3-[3-benzyl-1-(2-methoxy-ethy!)- C2THA2ENS
. 4
ureido}6-flucro-1,2,3 4-tetrahydro-9H-carbazol- ©
481.56
9-yl}l-acetate
Ethyl (3S)-[3~(3-benzyl-1-cyclohexyimethyi- C31H3
. 7N
ureido)-6-fluoro-1,2,3,4-tetrahydro-9H-carbazol- SO3F
516.655
S-yll-acetate
Ethyl (3S)-{3-(1,3-Dibenzyl-ureido)-6-flucro- C29H28FN303
1.2,3,4-tetrahydro-9H-carbazol-9-yij-acetate 513.60
2) Reaction of intermediates of Structure 2a or 2b with chloroformates:

The appropriate chloroformate (neat) and a catalytical amount of DMAP is added to a 0°C
cold solution of a hydrochloride of the appropriate intermediate of Structure 2a or 2b (0.132
mmotl} and Et;N (0.034 ml, 0.242 mmol) in DCM (2 ml). The reaction mixture is stirred at rt
overnight. Then, a 1:4 mixture (1 ml) of sat. NaHCO; solution and H->O 1s added, After



244 (3S)-{343-(3-Chloro-isoxazol-5-y1)-C20H19C1FN3040.91420.09

propionylamino]-6-fluoro-1,2,3,4-419.83LC-3
wetiahyglaaH-carbazol-9-y1}-acetic acid

245(38)-[6-Fluoro-3-(3-pyrimidin-2-yI-C21H21FN4030.8397.f

propionylamino)-1,2,3,4-tetrahydro-396/41LC-3 9H-carbazol-9-0]-acetic

acid 246 (3S)-{6-Fluoro-3[3-pheny1-4-C27H26FN504S0.87536.14
th’j-_s,?gﬁf]@ﬁfgﬁ?gzdhg_%a]@fgm@ygimégh@@times with DCM. The combined org.
pbmaﬁ%n%%&3ﬁfﬂ@tﬁﬁ?¥d&r&m&@mﬁ@|S8WQI‘1@Q§“§V§§H§£€H7 and the pure (3-

%38%5 3-%,3-D|b_enz I-ureido)-6-C29H28FN3031.02486.22 .
ORYSTOTS G NSty GBS BE el iy skatiathepd sgucture 1 is
oEBS)e(BbiAReyI2H(2 HEDO pieRY) 982424 F 2N2030.99427.07

ethyl]-amino}-6-fluoro-1,2,3,4-426.46LC-3

tetrahydro-9H-carbazol-9-y1)-acetic acid 249
1{38)-(8-fAbktyl-[24(8+lucrothiietlybx C2AHRAEANROR0, 99420 dro-9 H-carbazol-9-
Y%E%%%%vg% ﬁ%%!a%%rango 1 %}}%?a%%ﬁig}%%ﬁfgaordmg to the above mentioned method,
Wigshg BB Bendyis teGRVHBANIUBRMOBAEDB: I as starting material.

cyclohexylmethyl-ureido)-6-fluoro-491.605LC-3
Tf),éﬂ?{<‘§4-tetrahydro-9H-carbazol-9-y|k acetic acid

T/IB2697/053046

251(38)-(3-{Cyclohexylmethy143-(2-031H37N204F1.10521.25
methc»‘fé)s‘ﬁﬁﬁsﬁlgﬂigﬁng%ﬁWﬁiHFﬁiﬁb}-szo.643chﬁfmuia tr [min] MS Data
6-fluoiEtiiyP, 3,4 detryhyesorfthncimdd Znb3-y1)-ackte acid MWQMs m/z

2008/@&7%5;&;@@%%%}53{?6% (r?%]a%(nthesis of Precurﬂ)%aﬂagd

Intermediates: General Methods e synthesis of interme Ai6s of
StructBfEMeU¥RR Structure 1, wherein R represents C14-alkyl

Ethyl {3R)-(3-propoxycarbonylamino-
1,2,3,4-tetrahydro-9H-carbazol-9-yi)-
acetale

C20H26N204 1.4  380.98
358.436 LC-2 [M+Na]’

Ethyl  {3R)-(3-isobutoxycarbonylamino-
1,2,3,4-tetrahydro-9H-carbazol-9-yI)-
acetate

C21H28N204 120 395.04
372.463 LC-2 [M+Ng]

Ethyl  (3R)-(3-benzyloxycarbonylamino-
1,2,3,4-tetrahydro-9H-carbazol-9-yi)-
acetate

Ethyl (BR}3-(2-benzyloxy-
C26H30NZO5 117 473.01

450.533 LC-2 {M+Nal

C24H26N204  1.17  407.02
406.48 LC-2  [M+HT

ethoxycarbonylaminc)1,2,3,4-
tetrahydro-9H-carbazol-8-yl}-acetate
Ethyl (3S)-{3-propoxycarbonylamino-
1.2,3 4-tetrahydro-9H-carbazol-9-yl)-
acetate

C20H26N204 1.12  381.09
'358.436 LC-2  [M+Na]’

Ethyl  (3S)(3-isobutoxycarbonytamino-
1,2,3,4-tetrahydro-9H-carbazol-g-yl)-
acelate

C21HZ28N204 115 37313
372.463 LC-2  [M+H]"

Ethyl  (38)-(3-benzyloxycarbonylamino-

C24H26N204 116  407.
1,2,3,4-tetrahydro-9H-carbazol-9-yi)- 07.2
406.48 LC-2  [M+H]"
acetate



h

11N-Carbamovlation of an intermediate of Structure 2a or 2b: The

appropriate isocyanate (0.132 nunol) and a catalytical amount of DMAP
wareteigigdsto a 0C cold solution of a hydrochloride of the appgropriates7/053046

intermediate of Structure 2a or 2b (0.1]/ mol) and Et3N (0.034 ml, 0.242

mmol) in DCM (2 m1). The reaction mixture is 10 stirred at rt overnight.

Then,@a,1i4 mixture (1 53, 3 solution and H20 is added.

After ﬁ%\ijyée separation%??%a%?r%&ﬁrﬁé%r@lﬁm%.@\mh BCMVA4

The cBIHBHERIY HRLSE 4ra-{ashed with 10f4cigsis acid; Ehe spivRpyis

evapdsdtetyanebtitegueeol-9-yll-acetate '

[3-ureido-1,2,3,4-tetrahydro-911-carbazo1-9-ylj-acetate derivative of

Structure 1 is obtained by preparative HPLC with 8 to 98% yield. 15 Listed
Lipterable 2below ardoathype further ethyl (3-oxycarbonylamine-1,2.3,4-tetrahydro-9H-
cd34Y 81905 1.2, 3 ddeteabyves Y garbazot Sylpacatate AgHivalives Aove mentioned

Structure 1, prepared according to the above mentioned method, with the
megivdspAidiNeERIPENHBOMNSIIEHIRE 94 TFonVas Qavtil 4halatiag matsweal
2 Intermediates of Structure 1:FormulatR [min] MS Data Ethyl
Tf‘\il-it‘fr%?do-l,2,3,4-tetrahydro-9H-MWLC-MSrriIz carbazol-9-y1]-acetate
derivativesMethqd,[M+Hr. Ethyl -[3:(3-butyl-ureido)-1,2,3 4-
(321H29N3031.3%‘%ﬁ%%‘sfg%‘?%é%%%ﬁg‘crgrﬁ‘azo|-9-y|]-acet§?é§“/’f47Lc-2
Ethyl(3RF33 Betiaamaayioring 4.232ut¢ia13dsr1.99 40808
tetrahydro-9d#ariazableyli-anatatedb 49666 -1
Ethyl(3R)43-(3-phenethyl-ureido)- C25H29N303 2.15 420.04
1,2,3,4-tetrgh{iR639BHearbaaol<phirdaaibad-C-1 W% DEHPENIOAFS
2008/017980PCTA 82097053046, 74, acetats Bty
(3R)-[3-(3-naphthalen-1-yl-ureido)- C27H27N303 474.478
1,2,3,4-t8&RSHE-9H-carbazol-9-yI]441.52 acetate

EYI(SRY {3, plenvioTsidely C23HSN305S

1,2,3,4-tetrahydro-9H-car 9.534 acetate C24H24N204BrF
Ethyl(3SPEEtlitre e udeRfoskatttera .o, o
hydro-9H+patbael-9-yl]-acetate371.479 Ethyl(3S)43-(3-benzyku
reido)-1,2,3,4- C24H27N303 tetra hydro-9H-carbazol-9-ylkacetate405.496
Ethyl (39BN I Phenetpnayaigsrons anoosioreso3 detradNdoar
ro-9H-cagbazgliRyi Facesaiewd 9823rbazol-9-yi)-

450.508
acetate
Ethyt (3RS)-(3-benzyloxycarbonylamino-6-flucro-
C25H27N208FS
8-methanesulfonyi-1,2,3,4-tetrahydro-9H-
502.561
carbazol-9-vi)-acetate
Ethyl (38)-(3-benzyloxycarbonylamino-6-fiuoro-8-
C25H27N204F
methyl-1,2,3,4-tetrahydro-9H-carbazol-9-yi}-
438.497

acetate

Ethyl {35)-(5-benzyioxycarbonylamine-7-chioro-
6-fluoro-1,2,3,4-tetrahydro-9H-carbazol-9-yl)-

C24H24CIFN204

458.91
aceiate
Ethyl (3S5)-(8-allyl-3-benzyloxycarbonylamino-6-
Y BSH Y vioxy Y C27TH28N204F
fluoro-1,2,3,4-tetrahydro-2H-carbazol-9-yl)-
464.535

acefate
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Ethyl(3S)-[3-(3-phenylsulfonyl-ureido)- 023H25N3058 1.09

1,2,3,4-tetrahydro-9H-carbazo1-9-ylp455.534LC-2 acetate
wethyl&a3)0k3-(3-phenyl-ureido)-1,2,3,4- 023H25N303 PCTAR2007/053046

tetrahydro-9H-carbazol-9-y11-acetate391.47 Listed in Table 2a below

are further ethyl [3-ureido-1,2,3,4-tetraﬁ§dro-9H-carbazol-9-yl]acetate

derivatives of Structure 1, prepared according to the above mentioned

method, with @ﬁ%@%é%%%ﬁl?&%%%ﬁiB%chh%ﬁf&cwr@z%@é’él@ftﬂ%l

starting material. Table 2a Intermediates of Structure 1:Formula Ethy
[3-ureidol £.3;3; ettt 6-oR MARP 23 e 9t -acetate d8RPfves
Ethyl (3RS)-[3-(3-benzyl-ureido)-6-fluoro-1,2,3,4- 025H28FN303
tetrahydres§HIstRzawixacataded iy Edryho)- CoSHRTNOAE
(3S)-[6-f -3-(35 l-yreido)- 03F
1234t'é‘t‘rﬂg‘é%ﬁ?&ﬁ%‘%@g@g@%&iﬁ%ﬁ 51 WO  438.494
2008/017989CT/1B2007/053046 75 Ethyl

(3RS)-13:(3- -ureido)-8-chloro-6-
fuoro 1.5 S B e DR -GPSR Miate Etrobstizonzoacre
(3R3)-{SIﬁﬁW@fbaﬁﬂ*n%ﬁjf@q@ﬁh"eﬁérl@f&hﬁéid@rﬁ’l’i,3,4-tetrgp¥(g%-9H-carb
azol-9-ygateetate fthMetate '
(3S)-[6-fluoro-3-(1-methyl-3-phenethyl-ureido)-1,2,3,4-tetrahydro-9H-carb
azol-9-AHhetafe-Eiyenzyioxycarbonyl- NDOAE
(3S)-{34%y@ongwm%mthMbm@g@L46-fIuoro-l(,:g,%l,_'zﬂetra ydro-9
H-carbaé%é%-ﬂ{-a%?_sgte Eth}{ QB%%S‘;-(tsibenzyl-1-methy|-u1*éﬁ3|6§f%-fluoro-
025H28 S R a5 E8 Fhazol-0-yll-acetate437.51 Ethyl
(3S)-{343henzyr(b-avstopkanvimasivll2-4-
ureidol-6-fIF%r}o-1), ,Sﬁ-te?r;%? dro-%H-gar ag%IQ-yll-acéié%EﬁNﬂOE)Fﬁl
(35)- 13 BUR T YRR B ROl 6 florc- 612614
ureido]-6+HRiorbidl2[8/dreelfahythezoH-parbeeel®-yll-acetate Ethyl
(35)-[3-(3-benz ;-1-cyclohiexylmethyll-yreidg -6-fluoro-1,2,3,4-tetrahydro-9
H-carba%ﬁd-@éﬁgﬁ@@%y’ﬁfﬁ{]‘ rboryl-{2-methoxy- C27TH3T1NZO5E
(38)43-(EByDibanmiikieido)r- G246 reCAHREHN303
1,2,3,4-telahvdre-9-carhazol-9-ylFacetate513.60 2)Realfi6rtt
ntermediates of Structure 2a or 2b with chloroformates: The appropriate
chloroformate (neat) and a catalytical amount of DMAP is added to a 0C
3¢old sQlution:phahydieehiptids: otthe approprate jptetmediate of
tructure 2a or 2b (0.132 5mmol) and Et3N (0.034 nil, 0.242 mmol) in
M%é@ééﬁ%l). The reaction mixture is stirred at rt overnight. Then, a 1:4

T@é)gﬁgleof)%gpé)aggds At gt &9§_7881|H1%?)na§@ q Eg%zgﬁc%q g}?gl%uét]cto%DMAP are added to
a stirred solution of a hydrochloride of the appropriate intermediate of Structure 2a or 2b
(0.11 mmol) and EtsN (0.034 mi, 0.242 mmol) in DCM (2 ml) at 0°C, and the resulting

reaction mixture is kept stirring at rt overnight. Then, a (1:4) mixture (1 ml) of sat. NaHCQO4
and H,O is added. After phase separation, the ag. layer is extracted three times with DCM,
and the combined org. lavers are washed with 10% citric acid to .remove DMAP. The
solvent is evaporated and the pure cthyl (3-acylamido-1,2,3,4-tetrahydro-9H-carbazol-9-y1}-
acetate derivative of Structure 1 1s 1solated by preparative HPLC in 10 to 95 % vyield.

Method (B}
A sclution of a hvdrochloride of the appropriate intermediate of Structure 2a or 2b (0.075

mmol) and DIEA {0.15 mmol) in a 4:1 mixture (2 ml) of dry DMF and THF is added
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WO 2008/017989PCT/1B2007/053046 76 phase separation, the ag. layer
is extracted three times with DCM. The combined org. phases are washed
withnd0vwestric acid. The solvent is evaporated and the pure ¥81/IB2067/053846
oxycarbonylamino-l,z,3,4-tctrahydro-%-carbazol-9-y1)-acetate derivative
of Structure 1 is obtained by preparative EIPLC with 5 to 96% yield. Listed

dﬂ%&%@%%@ﬁl% RBIVAS the appropriate carboxylic acid (0.113 mmol), HATU (0.15
(3-oxycarbonylamino-1,2 3,4-tetrahydro-9H-carbazol-9éﬁ-acetate

mer AR BRSPSl grepdrd duRBRdiAgD Hedap SV htidhget 0°C. The
miReRod ,svﬁiibutb]zlelmfglespé@a @%ﬁgﬁ@m@ﬂf@a@f ﬁm@@g@oaﬁi@fll Z:baﬁﬁed.]After phase
starting material. Table 3 Intermediates of Structure 1.FormulatR [min] MS
SRR B IeR0x AT ISR AIRD AT R RIWEE RS /e combmed org. phases are
elgabydro-Bid-canhizoltByy 1) RsetateMethoddeivaliveso-9H-carbazol-9-yl )-acetate

T 7
stithyl( 3R} (Rdsbputexygarory HNINOtE 2TH28N2 Qe ethyl (3-acylamino-1,2,3,4-

2,3 A4-tetrahydro-9H-carbazol-9-y1)- 372.463 acetate ... ., 0/ wie
SR GRS A R T 4 teoai e
ro-9H-carbazol-9-y1)- 406.48 acetate Ethyl(3R)-[3-(2-benzyloxy-
AR , ygar l ' " x 07 _ y GH- : Oy
s e s haacatuaol 930
a@POF 2eN204 <t of Diueitrsthy dperDHcd Atsarding-{a jh3sborgergastard methods (A)

o BY (3R RPRIRXEA ARV AHDR- P2 LH2RNAA 01 21 as starting material.
1,2,3,4-tetrahydro-9H-carbazol-9-y1)- 372.463

Table 4
Intermediates of Structure 1: Formula tr [min] MS Data
Ethy! (3-acylamino-1,2,3,4-tetrahydro-9H- MW LC-MS8 mfz
carbazol-3-yl}-acetate derivatives Method [M+H]
Ethyl (3R)-(3-benzoylamino-1,2,3,4-tetrahydro-0H-  C23HZ24N2Q3 141 399.00
carbazol-9-yl)-acetate 376.455 LC-2 [M+Nal
Ethyi (3R)[3~(2-phenoxy-acetylamino)-1,2,3,4- C24H26N204 1.13 428.93
tetrahydro-9H-carbazol-8-yli-acetate 406.48 LC-2 [M+Na]’
Ethyl (3R)-(3-phenylacetylamino-1,2,3,4- C24M26N203 111 41297
tetrahydro-9H-carbazol-8-yi)-acetate 390.481 LC-2 [M+Na]
Ethyl (3R)-[3-(2-thiophen-2-yl-acetylamino)-1,2,3,4- C22H24N2038  1.09 396,08
tetrahydro-9H-carbazol-9-yi]-acetate 396.51 LC-2
Ethyi  (3R)-{3-(3-phenyl-propionylamino)-1,2,3,4- C25H28N203 113 427.03
tetrahydro-8H-carbazol-9-yli-acetate 404.508 LC-2 [M+Nal
Ethyl  {3R)[3-{2-benzyloxy-acetylamino}1,2,3,4- C25HZ8N204 1.14 421,07
tetrahydro-9H-carbazol-9-yl}-acetate 420.507 LC-2
Ethyi (3R)-[3«(3-methyl-butyrylamino)-1,2,3,4- C21H28N203 1.09 357 1
tetrahydro-SH-carbazol-9-yll-acetate 356.464 LC-2
Ethyl (3R)[3-(3-cyclopentyl-propionylamino)-  C24H32NZ03 1.47 167 05
1,2,3,4-tetrahydro-8H-carbazol-9-yl]-acetate 396.529 LC-2

Ethyl  (3R)-(3-decanoylamino-1,2,3,4-tetrahydro- C26H38N203 1.28 449.01
9H-carbazol-9-yi)-acetate 426.589 LC-2 [M+Na]



acetate Ethyl(3S)-(3-benzyloxycarbonylamino- C24H26N204
1,2,3,4-tetrahydro-9H-carbazol-910- 406.48 acetate 1.14 LC-2 1.20 LC-2

wh 3fobfrReh 17 LC-2 1.12 LC-2 1.15 LC-2 1.16 LC-2 380.98 HtiMBho7/053046

395.04 [M+Na]4 407.02 [M+H] 473.01 [M+Na]t 381.09 [M+Na] 373.13

[M+Hr 407.2 [M+1-1]+ WO 2008/01798DPCT/1B2007/053046 77
EIYIE8) (23 hgnavioxy. CaAISONE0D 144 473 M nenzoa

tetrahydro-8H-carbazol-9-yll-acetate
Ethyi
tetrahydro-9H-carbazol-9-yi)-acetate

Ethyl (3SH3-(2-thiophen-2-yl-aceiylamino)-1,2,3,4-
tetrahydro-9H-carbazol-9-yll-acetate

Ethyi
tetrahydro-9H-carbazol-8-yl]-acetate
Ethyl
tetrahydro-9H-carbazol-9-yil-acetate

Ethy (383{3-(3-methyl-butyrylamino)1,2,3,4-
tetrahydro-SH-carbazol-9-yli-acetate

Ethyl
1,2,3,4-tetrahydro-9H-carbazol-8-yll-acetate

Ethyl  (3S8)-(3-decanoylamino-1,2,3,4-tetrahydro-
SH-carbazol-8-y}-acetate

Ethyl  (38)-(3-butyryiamino-1,2.3,4-tetrahydro-9H-
carbazol-8-yl)-acetate

Ethyl  (38)-(3-heptanoylamino-1,2,3,4-tetrahydro-
9H-carbazol-9-yl)-acetate

Ethyl
1,2,3,4-teirahydro-8H-carbazol-8-yl}-acetate
Ethyl

tetrahydro-9H-carbazol-9-yl-acetate

(38)-(3-phenylacetylamino-1,2,3,4-

(3S)-[3-(3-phenyl-propionylamino)-1,2,3,4-

(38 3-(2-benzyloxy-acetylamino)-1,2,3,4-

(38)-3-(3-cyclopentyl-propionylamino}-

(3R)-[6-fluore-3-(2-phenoxy-acetylamino)-

(3R)-{B-fluoro-3-phenylacetylamino-1,2,3,4-
Ethyl  (3R)-[6-Fluoro-3-{3-phenyl-propionylamino)-
1,2,3,4-tetrahydro-9H-carbazol-8-vi]-acetate

Ethyt  (BR)-{3-[2-(4-Chloro-phenyl}-acetylamino]-6~
fluoro-1,2,3,4-tetrahydro-9H-carbazol-9-yi}-acetats

Ethyl (3R}-{6-fluoro-3-[2-(4-methoxy-phenyl)-
acetylaminol-1,2,3,4-tetrahydro-9H-carbazol-9-yl}-
acetate

Ethyl (3R)-[B-fluoro-3-(2-p-tolyl-acetylamino)-

1,2,3,4-tefrahydro-8H-carbazol-9-yil-acetate

Ethyl {3R){3-[2-(3.4-dichioro~phenyl)-acetylaminol- C24H23N203CI2F

6-fluoro-1,2,3,4-tétrahydro-9H-carbazol-9-yl}-

406.48
C24H26N2C3
390.481

C22H24N2038

396.51
C25H28N203
404.508
C25H28N204
420.507
C21H28N203
356.464
C24H32N203
396.528
C26H38N203
426.599
C20H26N203
342.437
C23H32N203
384.518

C24H25N204F

424.471

C24H28N2O3F

408.472

C25H27N203F

422.498

C24HZ24N203CIF

442.917

C25H27NZ04F

438.497

C25H27NZ203F

422 498

477.362

1.03
LC-2
1.1
LC-2
1.1
LC-2
1.13
LC-2
1.14
LC-2
1.1
LC-2
1.18
LC-2
1.15
LC-2
1.07
LC-2
1.18
LC-2
1.15
LC-2
112
LGC-2
1.16
LC-2
1.18
LC-2

1.12
LC-2

1.14
LC-2
1.18.
LC-2

407.23

391.13

397

40512

421.09

357.13

397.18

427.32

343.15

385.18

42528

400.28

423.27

443.21

439.2

423.34

477.22



ethoxycarbonylamino)-1,2,3,4- 450.533LC-2 [M+Nar
tetrahydro-9H-carbazol-9-yl]-acetate Listed in Table 3a below are further
wethylgBrmegcarbonylamino-1,2,3,4-tetrahydro-9Hcarbazol-9-yoaetetei53046
derivatives of Structure 1, prepared acg(l)rdlng to the above mentioned
method, with the corresponding intermediate of Structure 2a or 2b as
starting material. DTable 3a Intermediates of Structure 1:Formula Ethyl
(3-oxycarbonylamino-1,2,3,4-tetrahydro-MW 91-1-carbazol-9-y1)-acetate
derivatives Ethyl (3R3)-(3-benzyloxycarbonylamino-6-C25H25N204F3
riflylorddhe iy [-132;Bigtdetnehythas & scainzd 2b 824 A2 VB Difacetaté 24328
R A @f@ﬁ?&%%ﬁ@?ﬁ% '@'E@Qc@f&@““z“h'«?@éﬁf F 12 '

bromo-6-fluoro-1,2,3,4-tetrahydro-9H-carbazol-9-503.367 y1)-acetate

Eih (éﬁ)s{ﬁ(@B@rﬁ%\ﬂd&%ﬁﬁ%ﬂ%ﬁ‘?ﬂh@hmﬂhbr%zgg#aNQOSM 1

ybdty 2B iddptraly dreityceskazeb By agttate a% 477.29

&%&%(3 benzyloxycarbonylamino-6-fluoro-8-meth @s‘ﬁﬁﬁ)nyl 1,932 -tetr
dro-9H-carbazol-9-y1)-acetate Ethyl

?—3“97 (%Fﬁéﬁi%&(ybmma@m@@ewg -6- C24H24N204CIF  1.18
m@fbyﬂr%m@‘ﬂrﬁﬁwﬁhw%&ua@amaﬁpbaeﬂb acetaisalzmyl LC2

I I 6-fluo h d H-
Q@Azm@?%g %ﬁéﬁaﬁb @%%ﬁn@ %51%?8 nzy ﬁﬁaﬁ orsi{ylaxr/ni}qoé? 239 27
fldord-tetr @ﬂdfét%:hwﬂéﬁm#%aﬂb@ﬁ@@ -y1)- acetateé €7 LC-2
@féﬁ(@ﬂe??ﬁﬁf@m&a%é{%@%@e@%ﬁm%& ﬁggHzmzoAfmF 1.17 45021
amino-q- oro .
P e e o A The 1y bl Er 0 ooy Lo
BIS)43RbENRGKyvarbohyhoeladedriaima)o]-6- C24H24N204CIF  1.18

SR b 2Rt RgRb IO IE s Abazol dakl acetaigsliiyl oo OO
%(%'S) -3- [(2 -chloro- benzyloxycarbonyb methyl-amino]-6-fluoro-1,2,3,4-tetra

fo-0H- AR A SCE D By -PheY) o

1.14

Q&ﬁ)éﬁy(@enzﬂ@;@&alrmmwmmeq@ybmhwam|no -6- quoro 1,2,3,4- 453.26
Jo-9H-carbazol-9-ylkacetate Ethyl 52.52 LC-2
%S) (3 benz loxycarbony142-(4-
Rttorofriéthifi-tERok(FetRpI-aimseiinsro 1, 928 <Rk iro-9H carba -, e

ydvF Qéyﬂe)tf‘abgzmﬁegﬁtbyibazof»g -yll-acetate 438.525 LC-2

E?%)‘ {%é?i@ %( gor%l é@rfg}%glﬁ% T yl)-aminol-6-fluoro-1,2,3,4-tetra
Slhieterba ﬁtaeﬁ%hm%n%%m@ U eiocnp iﬁffe'@%afgg%m o572

amteaecatalytlcal amount of DMAP are added to a stirre solutlon 0
droﬁlﬁd!%i of t_h% ’E ﬁe |Cr)1t(!eorrr]n dlate of Structure 2a or 2b (0.11
mirtol) and £t (0032 . 0222 ROl 1h DEMibRp6ECRNd e

Pelention] Feddtich %W@r@ﬁ%%éﬁ@ﬁnﬁ@ at rt overnight. Then, a (1:4 457.2

mixistee (1 ml) of sat. NaHCO3 and H20 is added. A %ter phase separa ion,

B FOLfRYEL s pXracied R Cmes it B, and the combined org

458.28

—ﬂuoro 1,2,3,4-tetrahydro-SH-carbazol-S-yl}- 457.2
456.943 LC-2
acetate
Ethyt  (3S)-{3-[2-(4-chloro-phenyl}-acetylamino}-6- C24H24N203CIF 1,15 443,21
fluoro-1,2,3 4-tetrahydro-9H-carbazol-9-yl}-acetate 442.917 LC-2 '
Ethyl 38)-{6-fluoro-3-[2-(4-methoxy-phenyl}-
Y ) BSH 2 y-phenyl) C25H27N20C4F 112
acetylamino]-1,2,3,4-tetrahydro-8H-carbazol-8-yi}- 439.33
438.497 LC-2
acetate
Ethyl (3S)[6-fluoro-3-(2-p-tolyi-acetylamino)- C25H27N203F 115

423.27
1.2.3.4-tefrahydro-9H-carbazol-9-yll-acetate 422.498 LC-2



10solvent is evaporated and the pure ethyl
(3-acylamido-1,2,3,4-tetrahydro-9H-carbazol-9-y1)- acetate derivative of
wStrusigieskds isolated by preparative HPLC in 10 to 95 % yield:ethetoBds
A solution of a hydrochloride of the appropriate intermediate of Structure
2a or 2b (0.075 15 mmol) and DIEA (0715 =op in a 4:1 mixture (2 ml) of
MF ' 017989P 5304679
%{%F\)Niséét’gga[ééﬁlr%ﬁ"gg% %%M(%%R{Fm?%%%%%r%qbnr% te %%r oXy |c%;£(c$d (Oﬁ(?l% 425.28
AT IS RPRAY S REsA® . 15 mmol) it 441 Imixture-@24ml) of
@hnwDMﬁap@mgb&oa@?ﬁpﬂda@lmﬁgmﬁyl?@mﬁd Gt iiogr ﬁvatnight.éQB .
t. Na solution i ed. After phase separation, the aq. Jayérs.
_ ?2%%52% @bﬁrr%%%t‘fr%%}é% hgﬂ@ﬁ? %combined o%r'g.a‘gég)ses arcla“s‘(9 &
Ié%b(ﬁgiéam_[zﬁ@@md@mmxy)&acetylamino]—ﬁ-, C24H24N204CIF 1.7

fSoRsyizmidaslahFetotealveio-Rtiiararad -9-y1)aeeiase derivagve o

ructure 1 is gbtained with >50% yield and is either used as such in the
SR S e A et i e AT R R
Fact=trihpato) 84 atetraltferd-Bidiegiarbazol-9-y 1)436etbte derivative of
§H§,10ture %ﬂ‘@i%éﬂ%&&&%%ﬂﬁlqeﬂw%ﬁ%%@!)T-able 4 below are crude ethyl
(3-acylamino-1,2,3 4-tetrahydro-9H-carbazol-9-yl)sidegneaerivaties of
@WS&YH@FTPB}'Jp%?e%’tEBéB}’&fﬁg%‘Qﬁ@%‘\% mentigged methods (A) or 453.33

¥Browithethe corresponding intermediate of Structure 2a or 2b as starting

%wprialcaE}*?é‘?f_;ﬂdm%r-@%iéwjﬂ%%ﬁgﬁ%@g}ﬁnu?ze H29N2g|}3[:

f459.21

thyl(3-acylamino-1,2,3,4-te a MW tR [min] M%15atm37.33
Les J3BaYd158 354 CaircaBiRatives Metd 201 1+Hr LC-2
Eitty(3R)-(S{benzgytasninenti 2 @apitetyriiye g-9H- 023H24N203 1.11
SRR AN SOEIRG RIS LC2 RN 117

thyl(3R)-[3-(2-phenoxy-ace y?amlno -1,2,3,4- C24Hg6NP04 1.13 428.93
§6falydro-9H-carbazol-9-y1]-acetate 406.48 LC-2 [M+Na]
Ethyl = i ; 26N203

ﬁW (@%) {3@“2%%@%‘“‘%%%%@%@ C25H26N203CIF 117
g-fluoro-1,2,3,4-tetrahydro-9H-carbazol-9-yi}- 457 .27

456.943 LC.2
acelale

Ethyl (33)-{3-[3-(3-chioro-phenyl}-propionytaminol-
B33 Phenyl-propiony ! C25H26N203CIF  1.18

6-fluoro-1,2,3,4-tetrahydro-SH-carbazol-S-yi}- 457.27
456.943 LC-2
acetate
Ethyl 38)-{3-[3-(3,4-difiuoro-phenyl)-
y' . (3EH33A phenyl) C28H25N203F3 1.17
propionylaminol-6-fiuoro-1,2,3,4-tetrahydro-9H- 459,28
458.479 LC-2
carbazol-9-yi}-acetate
Ethyl 38)-{6-fluoro-3-3-(3-methoxy-phenyi)-
y. ( ) 13+ y-phenyl) C26H29N2Z204F  1.14
propionylaminol-1,2,3 4-tetrahydro-9H-carbazol-9- 453.33
452.524 LC-2
yl}-acetate
Ethyl 38)-{6-fluoro-3-[3-(2-methoxy-phenyl)-
: y. ( H 13 y-phenyl) C26H29N204F  1.16
propionylaming}-1,2,3,4-tetrahydro-8H-carbazol-9- 453.33
‘ 452,524 LC-2
yll-acelate
Ethyl (3S)-[3-{2,3-diphenyl-propionylamino)-6- C31H31N203F  1.21 499,39
flucro-1,2,3 4-tetrahydro-8H-carbazol-8-yll-acetate 408.586 LC-2 '
Ethyl (38)-{3-(3.3-diphenyl-propicnylamino)-6- C31H31N203F 1.2 499,39

fluoro-1,2,3 4-tetrahydro-9H-carbazol-9-yil-acetate 498.596 LC-2



1.11 412.97 tetrahydro-9H-carbazol-9-y1)-acetate 390.481 LC-2 [M+Na]

Ethyl (3R)3-(2-thiophen-2-yl-acetylamino)-1,2,3,4- 022H24N203S 1.09

W@%(@%iﬂé@hydrO'gH'CarbaZO|'9111'acetate 396.51 LC-2 PCT/AB2007/053046
Ethyl(3R)-[3-(3-phenyl-propionylamino)-1,2,3,4- C25H28N203 1.13 427.03
tetra hyd ro-9 H-carbazol-9-y1]-acetat 204.508 LC-2 [M+Nar

A QR o Cooi 201208 124

butyrylamino}-6-fluoro-1,2,3.4-tetrahydro-9H-
carbazol-9-yi}-acetate

Ethyl (38)-[6-fluoro-3-(4-oxo-4-phenyl-
butyrylamino)-1 ,2,3,4—tetrahydro—9H€arbazoI-9—y!}~
acetate

Ethyl (38)-{6-Fluoro-3-[4-{4-methanesulfonyl-
phenyl}-4-oxo-butyryiamino}-1,2,3,4-tetrahydro-8H-
carbazol-9-yi}-acetate

Ethyl
1,2,3,4-tetrahydro-8H-carbazol-9-yl}-acetate

Ethyl (38)-{6-flucro-3-[3-(4-hydroxy-3-methoxy-
phenyl)-propionylaminoi-1,2,3,4-tetrahydro-9H-

(38)-I6-fluoro-3-(2-indan-2-yi-acetylamino)-

carbazol-g-yll-acetate

Ethyl (38)-{6-fluoro-3-[3-(4-hydroxy-phenyl)-
propionylamincl-1,2,3,4-tetrahydro-8+f-carbazol-9-
yl}-acetate

Ethyl (3S)-{6-fluoro-3-[3-(3-hydroxy-phenyl)-
propionyiamino]-1,2,3,4-tetrahydro-9H-carbazol-9-
yl}-acetate

Ethyl (35)-{6-fluoro-3-[3-(2-hydroxy-phenyl)-
propicnylaminc}-1,2,3,4-tetrahydro-9H-carbazol-9-
yi}-acetate

Ethyl  (3SH{3-{(2,3-dihydro-1H-indole-2-carbonyl)-
aminol-6-flucro-1,2,3,4-tefrahydro-9H-carbazol-9-
yi}-acetate

Ethyl (38)[B-fluoro-3-(3-1H-indol-3-yl-
propionylamino)-1,2,3,4-tetrahydro-9H-carbazol-9-
yl]-acetate

Ethyl (35)-[3-{3-1H-benzoimidazol-2-yl-
propionylamino)-6-fluoro-1,2,3,4-tetrahydro-94-
carbazol-9-yll-acetate

Ethyi (38)-[3-(3-benzo[1,3]dioxol-5-yl-
propionylamino}-6-fluoro-1,2,3,4-tetrahydro-8H-
carbazol-9-yil-acetate

529.404

C26H27N204F
450.508

C27H28N206FS

528.599

C27H29N203F
448.536

C26H29FN205
468.52

C25HZ7FN20O4
438.49

C25H27TFN205
439.49

C25H27FN206
440.49

CZ25H26FN303
435.49

C27H28FN303
461.53

C26H27FN4O3
462.52

C26HZ27FN205
466.5

LC-2

1.12
LC-2

1.07

L.C-2

1.18
LC-2

1.08

LC-3

1.07
I.C-3

1.08
LC-3

n.d.
LC-3

1.14
LC-3

1.15
LC-3

G.86
LC-3

1.156
LC-3

531.25

451.25

529.31

449.31

469.04

439.06

439.06

436.08

462.05

463.09

467.03



Ethyl(3R)-[3-(3-methyl-butyrylano)-1,2,3,4- C21H28N203 1.09 357.1

tetrahydro-9H-carbazol-9-yl]-acetate 356.464 LC-2
wEH8R¥43-(3-cyclopentyl-propionylamino)- C24H32N203 Ipdt/18288708546

1,2, 3hydro-9H-carbazol-9-ylkacetate ,4-tetra 396.529 LC-2 Ethyl(3

R)-(3-d ecanoylam n 0-1,2 3 4- tetrahﬁro C26H38N203 1.28 449.01

arba ac LC 2 Na]* WO 2008/017989 80
'%%‘F/lszégg%ﬁgb‘ﬁéogi zPi amgmm@dgz 34d-d.
amingl-1,2,3,4- tetrahydro-QH-carbazol 9 yI} n. d

433.47 LC-3
acelate
Ethyl 38} -[6-flucro-3-(3-pyridin-3-yi-
Y BSH S-py Y C24H26FN303 n.d.
propionylaming)-1,2,3,4-tetrahydro-8H-carbazol-9- n. d.
423.48 LC-3.
ylj-acetate
£thyl  (38)-{3-2-(4-tert-butyl-phenyl)-acetylamino}-
Y B8 Y p 2 y : C28H33FN203 n. d.
6-fluoro-1,2,3 4-tetrahydro-SH-carbazol-9-yi}- n. d.
: 464.57 LC-3
acetate
- Ethyl {38)-{6-fluoro-3-{2-(4-trifluoromethyl-phenyl)-
' BSH 12 yhphenyl) C25H24F4N203  n.d.
acetylaming]-1,2,3,4-tetrahydro-9H-carbazol-9-yi}- n.d.
476.46 1C-3
acelate
Ethyl {38)-{8-fluoro-3-[2-(3-trifluoromethyl-phenyl)-
(35K [ yrpheny) C25H24F4N203  1.26
acetylaming]-1,2,3,4-tetrahydro-8H-carbazoi-8-yi}- 477.04
476.46 LC-2
acetate
Ethyl (3S)-{6-flucro-3-[2-(4-trifluoromethyl- )
C25H24F4N204  n. d.
phenoxy)-acetylamino]-1,2,3,4-tetrahydro-9H- _ n. d.
492.46 LC-3.
carbazol-9-yll-acetate
Ethy! 38)-[6-flucro-3-(3-naphthalen-2-yl-
y S ( P y C29H27FN203 1.29
acryloylamino)-1,2,3,4-tetrahydro-9H-carbazol-9- 471.05
470.53 LC-2
vi]-acetate
Ethyl 38)[6-fluoro-3-{3-naphthalen-2-yi-
y G ( P Y C29H29FN203 1.27
propionylamino-1,2,3,4-tetrahydro-9H-carbazol-9- 473.08
472.55 LC-2
yi-acetate

Ethyl (33)-{6-fluoro-3-{methyi~{3-phenyi-prapionyl}-
y B5A { Y3-phenyl-propiony) C26H29FN203  1.08
aminol-1,2,3,4-tetrahydro-8/-carbazol-9-yi}- 437.28
436.52 LC-3
acefate

Ethvl (38 (3-[2-{4~chloro-pheny!-acetyl]-methyl-
v ESHEARA pheny!) i y C25H26CIFN203  1.09

aminol-6-fluorc-1,2,3 4-tetrahydro-9H-carbazol-9- 473.08
456.94 LC-3

yl)-acetate

Ethyl  (3S)-{6-luoro-3-[ethyl-(3-phenyl-propionyl)-

noBSH lethyh(3-phenyt-propionyl) C27TH31FN203  1.09

aminol-1,2,3,4-tetrahydro-9H-carbazol-9-yl}- 451.23
450.55 LC-3

acetate

Ethyl 39)-(3H{{2-(4-chloro-phenyll-acetyll-ethyi-
/ (S5F (A Y i Y CZ26H28CIFN203 11
amino}-6-fluoro-1,2,3,4-tetrahydro-8H-carbazol-8- 471.22
470.96 LC-3
yiy-acetate



h

C24H26N204 1.03  407.23 tetrahydro-9H-carbazol-9-yll-acetate 406.48
LC-2 Ethyl(3S)-(3-phenylacetylamino-1,2,3,4- C24H26N203 1.1  391.13
Wt@ﬁr@@m@lﬁ@gQH-carbazol-9-y1)-acetate 390.481 LC-2 Ethy' PCTIEB2G07/053046
(3S)-13-(2-thiophen-2-yl-acetylamino)-1,2,3,4- 022H24N2033 1.1 397

tetrahydro-9H-carbazol-9-A-acetate 396,51 LC-2

Y R PP BT Y BrOPIOTY BIno) 2yt C25H28N203 1.13

, C28H33FN203 1.1
aminol-1,2,3,4-tetrahydro-9H-carbazol-9-yl}- 465.23
: 464.57 LC-3
acetate ‘
Ethyl  (38)-(3-{[2-{4-chloro-phenyl}-acetyl]-propyl-
_y (35H3124 Y yirpropy C27H30CIFN2C  1.42
amino}-6-fiuoro-1,2,3 4-tetrahydro-8H-carbazol-8- 485.20
484.99 LC-3

vh-acetate

Listed in Table 4a below are further ethyl (3-acylamino-1,2,3,4-tetrahydro-9H-carbazol-9-
yi)-acetate derivatives of Structure 1, prepared according to the above mentioned methods

(A) or (B), with the corresponding mtermediate of Structure 2a or 2b as starting material.

Table 42

Infermediates of Structure 1:
Ethyl (3-acylamino-1,2,3,44etrahydro-9H-
carbazol-8-yl}-acetate derivatives

Ethyl (3SH{3-[3-{2.4-dimethoxy-phenyl)-
propionylamino}-6-fluoro-1,2,3,4-tetrahydro-9+-
carbazol-9-yl}-acetate

Ethyl (35)-[B-fluoro-3-(3-naphthaien-1-yl~

propionylamino)-1,2,3,4-tetrahydro-9H4-carbazol-
9-yll-aceiate

Ethyl (3RS)-{6-fluoro-3-{2-(2-methoxy-phenoxy)-
acetylamino]-1,2,3,4-tetrahydro-8H-carbazol-9-
yl}-acetate

Ethyl (3RS)-{6-fiuoro-3-[3-(2-methylphenyl)-
propionylamino]-1,2,3,4-tetrahydro-9H-carbazol-
9-yl}-acetate

Ethyl (3RSHB-fluoro-3-[3-{3-methylphenyl)-
propionylaminol-1,2,3,4-tetrahydro-9H-carbazol-
9-yl}l-acetate

Ethyl (3RS)-{6-fluoro-3-[3-(3-methoxy-phenyl}-
propionylamino}-1,2,3 4-tetrahydro-9H-carbazol-
9-yl}-acetate

Formula
Mw

CZTH31NZO5F
482,546

C29HZON203F
472.555

C25H27N205F
454.493

C26H29N203F
436.522

C28H28N203F
436.522

C26H2ON204F
462.521



405.12 tetrahydro-9H-carbazol-9-y11-acetate 404.508 LC-2
Ethyl(3S)43-(2-benzyloxy-acetylamino)-1,2,3,4- C25H28N204 1.14
WAZSB9 ¥ ahydro-9H-carbazol-9-y11-acetate 420.507 LC-2 PCT/AB2007/053046
Ethyl(3S)43-(3-methyl-butyrylamino)-1¢2,3,4- 021H28N203 1.1 357.13
tetrahydro-9H-carbazol-9-ylpacetate 356.464 LC-2

Ethy|(3 g @y RPRIR-BoniomUamig Pn drdlR2N203 1.18

C25H27N20O5F
acetylamino]-1,2,3,4-tetrahydro-8H-carbazol-9-
454.493
yl}-acetate
Ethyl (3RS)-{6-flucro-3-[2-(2-methylphenoxy)-
. A 2 P ) C25H27N204F
acetylamino]-1,2,3.4-tetrahydro-9H-carbazol-9-
438.484
yl}-acetate
Ethyt (35)-{3-[3-(2,5-dimethoxy-phenyl)-
y, (35H .{. ( y-pheny) C22H3I1N205F
propicnylamino}-6-flucro-1,2,3,4-tetrahydro-9H-
482.546
carbazol-8-yl}-acetate
Ethyl (38)-{6-fluoro-3-[3-{4-trifluoromethyl-
henyl} ionytamino}-1,2,3.4-tetrahydro-9H. C20H20N20374
enylrpropionylaminol-1,2,3 4-tetrahydro-9H-
phenyi-propieny Y 490.492
carbazol-9-yl}-acetate
Ethyl (38)-{3-[3-(2,8-dichloro-phenyt)-
y.( ){.[ ( pheny! C25H25N203CI2F
propionylaminol-6-fiuoro-1,2,3,4-tetrahydro-9H-
491.385
carbazol-9-yl}-acetate
Ethyl (38)-{3-[3-(2,5-bis-triflucromethyl-phenyl)-
M BSHEHH yi-pheny) C27H20N203F7
propionylamino]-6-fluoro-1,2,3 4-tetrahydro-9H-
558.489
carbazol-9-yll-acetate
Ethyl (38)-{6-Tuoro-3-[3-(4-methylsulfanyi-
hy(l) ){' } ‘[](1234stlt hcjl GH C26H29NZO3FS
enyl}-propionytamino]-1,2,3,4-tetrahydro-8H-
PRENYLFRropIony Y 468.588
carbazol-9-yl}-acetate
Ethyl (38)-{6-fluore-3-[3-(4-ioda-phenyl)-
y.( ){_ 13+ phenyl) C25H26N20O3FI
propionylamino}-1,2,3,4-tetrahydro-8H-carbazol-
548.387
S-yl}-acetate
Ethyl (3S)-{6-fluoro-3-[3-(4-isopropyl-phenyl)-
y.( )-{' [3-(4-isopropyl-phenyl) C28HIINZO3E
propionylamino]-1,2,3.4-tetrahydro-8H-carbazol-
464.575
9-vli-acelate
£thyl (3S)-{6-fluoro-3-[3-(3-trifluoromethyl-
henyl) ionylaminol-1,2,3,4-tetrahydro-9H C26H26N20374
enyl)-propionylaminol-1,2,3,4-tetrabydro-9H-
prenyl-propiony Y 480.492
carbazol-g-vl}-acetate
Ethyl (38)-{3-[3-(2,4-dichloro-phenyl)-
y. (55H ) i3 phenyl) C25H25N203CI2F
propionytaminol-6-fluoro-1,2,3,4-tetrahydro-9H- 491 385

carbazol-9-yl}-acetate



397.16 1,2,3,4-tetrahydro-9H-carbazol-9-ylkacetate 396.529 LC-2
Ethyl(3S)-(3-decanoylamino-1,2,3,4-tetrahydro- C26H38N203 1.15

w2032 Bbkearbazol-9-yl)-acetate 426.599 LC-2 PCT/IB2007/053046
Ethyl(3S)-(3-butyrylamino-1,2.3,4-tetrahydro-91-1- C20H26N203 1.07
343.15 carbazol-9-yl)-acetate 342.4371C-2

OSSR RINes P iatygro- C23H32N208 1.18

CZ2B5H26N203F2
propionylaminol-1,2,3,4-tetrahydro-8H-carbazol-
440.485
9-vi}-acetate
Ethyl {38)-{3-[3-{3,5-bis-trifluoromethyl-phenyl)-
WESHHH yi-pheny) C27H2B5NZ0O3F7
propionylaminol-6-fluoro-1,2,3,4-tetrahydro-9H-
' 558.489
carbazol-9-yl}-acetate
Ethyl (38)-{3-{3~(4-ethyl-phenyl)-
y.( s .{ ( yi-pheny) CZ7TH3TN203F
propionylamino]-6-fluoro-1,2,3,4-tetrahydro-8H-
: 450.548
carbazol-9-yi}-acetate
Ethyl (38)-{6-fluoro-3-[3-(3-iodo-phenyi)-
MESH 13- Phenyt) C25H26N203F!
propionylamino}-1,2,3,4-tetrahydro-8H-carbazol-
548.387
9-yl}-acetate
Ethyl (38)-{6-fluoro-3-[3-{4-methanesuifonyl-
henyl) onylamino]-1,2.3.4-tetrahydro-G# C26HZ29NZ205FS
enyl)-propionylaminol]-1,2,3,4-tetrahydro-9H-
pheny:-propiony Y 500,586
carbazol-9-yl}-acetate
Ethyl (3SH{3-3-(2,3-dimethoxy-phenyl)-
ISR y-phenyl) C27H31N205F
propionylaminol-6-fluoro-1,2,3 4-tetrahydro-8H-
482.546
carbazol-8-yi}-acetate
Ethyl (35)-{3-[3-(2-bromo-phenyl)-
W EEHE-RA Pheny) C25H26N203BrF
propionylamino]-8-fluoro-1,2,3,4-tetrahydro-9H-
501.391
carbazol-8-yl}-acetate
Ethyl (38)-{6-fluoro-3-[3-(3-trifluoromethoxy-
henyl) onylamino}-1.2.3,4-tetrahydro-gH C26H26N204F4
enyl}-propionylaminc}-1,2,3,4-tetrahydro-8H-
prenyIFpropiony 4 506.491
carbazol-9-ytl-acetate
Ethyl (38)-{3-{3-(2.4-dimethyl-phenyl)-
Y BSH33 yi-pheny) C27H31N20O3F
propionylamino]-6-fluoro-1,2,3,4-tetrahydro-9H-
450.548
carbazol-9-vi}-acetate
Ethyl (3S)-{3-[3-(3-bromo-phenyl)-
y‘( H .[ ( pheny) C25H26N203BrF
propionylamino]-6-fluoro-1,2,3,4-tetrahydro-9H-
501.391
carbazol-9-yi}-acetate
Ethyl (3S)-{3-[3-(3-tert-butoxycarbonylamino-
o d (I) H .E ('! _ ]eﬂy ] 2y34 C30H3BN305F
enyl)-propionylamino]-6-fluoro-1,2,3,4-
prenyl-propiony 537.626

tetrahydro-9H-carbazol-9-yl}-acetate



385.18 9H-carbazol-9-y1)-acetate 384.518 LC-2

Ethyl(3R)-[6-fluoro-3-(2-phenoxy-acetylamino)- C24H25N204F 1.15
w28 ed3,4-tetrahydro-9H-carbazol-9-yll-acetate 424.47 1dc@1832067/053046

Ethyl(3R)-(6-fluoro-3-phenylacetylamino-1,2,3,4- C24H25N203F 1.12

409.28 tetrahydro-9H-carbazol-9-y1)- -atietate 408.472 LC-2

Ethyl(3 QL -Fluoro-3-(3-phe % roplo laml@& C25H27N203F 1.15

423.27 T; ,@,Q%tigﬁy FB- %ﬁ .[Séﬂﬂ ?ate C31H30N203F2

phenyl-propionylamino}-1,2,3,4-tetrahydro-9H-

516.582
carbazol-9-yi}-acetate
Ethyl (38)-{6-fluoro-3-[(S)-3-(4-methoxy-phenyl)-
2 ::{ l){ iony! '[( ])‘1;34‘{{ Zz 9yfj C32HIINZ04F
-phenyl-propionylaminol-1,2,3 4-tetrahydro-8H-
pheny-propiony Y 508.618
carbazol-8-yi}-acetate
Ethy! (38)-{6-fluoro-3-{3-{2-fluoro-phenyl)-
Y ESH 13+ phenyl) C25H26N203F2
propionylamino}-1,2,3,4-tetrahydro-8H-carbazol-
440.485
9-yl}-acetate
Ethyl (38)-(6-fluoro-3-{[{2RS)-1,2,3.4-tetrahydro-
M E5H il _) 4 C27H28N203F
naphthalene-2-carbonyil-amino}-1,2,3,4-
448.533
tetrahydro-8H-carbazol-9-yl)-acetate
Ethyl (3S)-(6-fluoro-3-{{(2RS)-8-methoxy-
1,2,3.4-tetrahydro-naphthalene-2-carbonyi]- C28H31N204F
aminor-1,2,3,4-tetrahydro-9#-carbazol-9-yl)- 478.558
acetate
Ethyi (38)-(6-fluoro-3-{(2RS)-2-{(4-fiucro-
phenylcarbamoyi)-methyi]-3-phenyi- C33H33N304F2Z
propionylamino}-1 ,2,3;4—tetrahydro-QH—carbazoI— 573.634
9-yll-acetaie
Ethyl (3S)-{3-[(2R3)-2-benzyl-3,3-dimethy!-
W (3EHEU2RS) Y Y C29H35N203F
butyrytamino}-6-fluoro-1,2,3 4-tetrahydro-9H-
478.602
carbazol-9-yll-acetate
Ethyl (38)(3-{{(8RS)-chroman-3-carbonyli-
.y Bl ) Y C26H27N204F
amino}-6-fluore-1,2,3,4-tefrahydro-8H-carbazol-
450.505
g-yh-acetate
Ethyl (35)-{6-fluoro-3-[3-(3-fluoro-phenyl)-
35K [3+ phenyl) C25H26N203F2
propionylamingl-1,2,3.4-tetrahydro-9H-carbazol-
440.485
9-yh-acetale
Ethyl (38)-(6-fluoro-3-{[(1R,2R}2-phenyi-
Iy (35K 5 ;[( . })1 ;34 Y C26H27N203F
cyclopropanecarbonyi}l-amino}-1,2,3,4-
yeloprop Y 434,506

tetrahydro-9H-carbazol-9-yl)-acetate



422.498 LC-2 Ethyl(3R)-{3-[2-(4-Chloro-pheny1l)-acetylamino]-6-
C24H24N203CIF 1.18 443.21

wilbiR:dy 2 4-tetrahydro-9H-carbazol-9-yll-acetate 442.917 ethg1007/053046
Ethyl(3R)-{6-fluoro-342-(4-methoxy-phenyl)- C25H27N204F 1.12
acetylamino]-1,2,3,4-tetrahydro-9H- cariazol-9- -yll- 439.2 acetate 438.497

LC-2 Eth (353)5 -fluoro-3- (2

-to I- acete/lamlno)

025H27N203F 1.14

423.34 l Tigﬁ‘ﬁ)a% %I[‘q gﬁ% te C26H2ON203E
propionylamino]-1,2,3,4- tetrahydro—QH—carbazoi-
436.522
9-yl}-acetate
Ethyl (38)-[3~(2,2-dimethy}-3-phenyl- C27H31N203F
propionylamino)-6-fluoro-1,2,3,4-tetrahydro-94- 450.5652
carbazal-9-yl]-acetate 450.548
Ethyl (3S)-[6-fluoro-3-(3-methyl-3-phenyl-
" GSH ( yrerpneny C27H31N203F
butyrylaminc)-1,2,3,4-tetrahydro-9H-carbazol-9-
450.548
yll-acetate
Ethyl (38)-{6-fluoro-3-[(38)-3-phenyl-
Y ESH (38)-3-pheny C26H29N203F
butyrylamino}-1,2,3,4-tetrahydro-9H-carbazol-9-
436.522
yl}-acetate
Ethyl (38)-[3~(2-benzyloxy-acetylamino)-6-
M S yioxy Y ) C25H27N204F
fluoro-1,2,3,4-tetrahydro-9H-carbazol-9-yil-
4£38.494
acetate
Ethyl (33)-[6-fluoro-3-(4-phenyl-butyrylamino - C26H29N203F
1,2.3,4-tetrahycdro-9H-carbazol-9-yll-acetate 436.522
Ethyl (35)-{3-[(2R.3R)-2,3-dihydroxy-3-(2-
methoxy-phenylcarbamoyl)-propionyiamino]-6- C27H30N307F
fluoro-1,2,3,4-tetrahydro-9H-carbazol-9-vl}- 527.643
acetate
Ethyi (3RS)-{8~chloro-6-fluoro-3-[3-(2-
thylpheny) onylaminol-1.2.3.4 C26H28N203CIF
me enyl}-propionylamino]-1,2,3,4-
yiphenyl)-propiony 470.967
tetrahydro-9H-carbazol-9-yl}-acetate
Ethyl (3RS }{8-chioro-6-fluoro-3-{2-(2-methoxy-
C25HZ26N205CIF
phenoxy)-acetylaminol-1,2,3 4-tetrahydro-9H-
488,938
carbazoi-G-yl}-acetate
Ethyl (3RS)-{8-chloro-6-fluoro-3-[3-(3-hydroxy-
hyg ){_ i }1234£t(h§; 9}; C25H26N204CIF
enyl)-propionylaminol-1,2,3,4-tetrahydro-8H-
phenyl)-propiony Y 477 939

carbazol-8-yi}-acetate



422.498 LC-2 Ethyl (3R)-{342-(3,4-dichloro-phenyl)-acetylam in*

C24H23N203CI2F 1.18 477.22
wor BRIerigd 3,4-tetrahydro-9H-carbazol-9-yll- 477.362 LC-2 pGeigdfu7/053046

Ethyl (3R)-{3-[2-(3-chloro-phenyl)-acetylaminol-6- 024H24N203CIF 1.16

flu o ro-1,2,3 ,4-tetrah yd ro-9 H-ca rbd%ol -9-yl}-a cetate442.917LC-2

Ethyl (3R)-{6-flu 0 ro-3-[2-(4-trifl u orom ethyl- ph en y1)- C25H24N203F4
i1 1% B2t AN - B A RLE0-y L1 A 76 IH9L G2
acetate ktiyly(8Rp$R-{2iddich]ora;pletatsyédeetyfamino]-6-
024H24|§§,%§%u93y%% &S 1.18 LC-2 Ethyl

(3R)-{342-(2-chloro-phenoxy)-acetylamino]-6- C24H24N204C1F 1.17 f
uoro-1,283hi-teRa)gdinco-t-gadiazobgetate 458.916 LC-2 Ethyl

(3R)-{3-@%ﬁgpi%yggg%qﬁ%%@ﬁg@[gqﬂ_—6- C24H24RPTBANFASEE 1l uo

1.17 ac

ro-1,2,3,
Ethyl(3RR{BIHIGR

486.966

ol cetate 458.916 LC-270.987
Hrearberabthdkggstidify1)- C26H29N204F 1.14

propionylamingls1,2.3.4-tetrahydro-9H-carbazol-9- 452.524L.C-2-yl}-a
cetate Et yﬂﬁ&%@ﬁ%ﬁ?ﬁ?ﬁ%ﬂglaﬁr pu&’néﬁe’ax%ino)e@a@zlaag@ms |
F1.17 1,Qt@wlk@rﬁwwwaaugpi=&ép’ﬁ|§akéﬂigawdaa:@férte436.5%%3-% Ethyl

(3BR)-{3-[GafBaeblargtphenyizpropionylaminoJ- 025H26N20

18

6-fluoro-1,2,3,4-tetrahydro-9H-carbazol-9-y11- 456.943LC-2 acetate Ethyl

_ LEBRsTOL Fihesp c '
(3R)-{34BH(z. EBRSTD %ﬁém%‘m@ﬁ%@m‘”’@m%“Zigﬁéﬁ%ééﬁgahy'

6-fluoro-gspiAyiathmiaydro Okl carrrant-0y Larto819

(3R)-{34§_—ﬁ_—§£g%rt%-phenyI)—propionyIaminok 025H26N2036%-9.17

Ethyl (3RS)-{8-chloro-6-fluoro-3-[3-(2-methoxy-
phenyl}-propionylaminol-1,2,3,4-tetrahydro-9H-
carbazol-9-yl}-acetate

Ethyl (BRS)-{8-chloro-3-[3-(3-chicro-phenyl)-
propionyiaminol]-6-fluoro-1,2,3,4-tetrahydro-9H-
carbazol-9-yl}-acetate

Ethyl (3RS)-[8-chloro-6-fluoro-3-(3- TH-indol-3-
yl-propionylamino)-1,2,3 4-tetrahydro-9H-
carbazol-8-yl}-acetate

Ethy! (3RS )}{8-chloro-3-[2-(2-chloro-phenoxy -
acetylaminoi-6-fluoro-1,2,3,4-tetrahydro-8H-
carbazol-9-yl}-acetate

Ethyl (3RS)-{8-chloro-6-fluoro-3-[2-(2-
methylphenyl)-oxy-acetylaminoi-1,2,3,4-
tetrahydro-9H-carbazol-9-yi}-acetate

Ethyl (3RS})-{3-(3-benzo[1,3]dioxol-5-yl-
propionyltaming}-8-chiore-6-fluoro-1,2,3,4-
tetrahydro-9-H-carbazol-9-yll-acetate

Ethyl (3RS)-{8-chioro-6-fluoro-3-[2-(3-methoxy-
phenoxy)-acetyiaminoi-1,2,3,4-tetrahydro-9H-
carbazol-8-yli-acetate

C26H28NZ204CIF
486.966

C25H25N2C3CI2F
491.385

C27H27N30Q3CIF
495.977

C24H23N2Z204CI12F
493.357

C25H26N204CIF
472,939

C26H26N205CIF
500.949

C25H26N205CIF
488.938



WO 2008/017989 82 Ethyl(3S)-[6-fluoro-3-(2-phenoxy-acetylamino)-
1,2,3,4-tetra hydro-9H-carbazol-9-y1]-acetate
whthpk(88)p$6-fluoro-3-(3-phenyl-propionylamino)- 1,2,3,4-tetradwglz2067/053046
ro-9H-carbazol-9-y1]-a cetate Ethyl
(38)-{342-(4-chIoro-phenoxy)-acetylarﬁiho]-G- fl uoro-1,2,3,4-tetra

hydro-9H-car [-9-yll-a cetate
Ethyl(3g}f@f%%%r%:ézgjgﬁ%%%i@g@e%ﬁgﬁ?ﬁo V> C24H23N204CI2F
1,2,3,4-tespirigavioodit-iensar8l Ddylkaekydie-9H- 493,357
Ethyl(333@-dktpeBda-¢dethoxy-phenyl)- '
propionylamino]-1,2,3,4-tetrahydro-9H-carbazol-9- yll-acetate
Ethyl(3SH[6lE6%)-B{h [t BApasivnyteanii)-1,2,3 5 éﬁ%‘m 5
hvdro-Ohca | 03CI2F
y HrepharahPh-aaetate BBY-tetrahy dro-9H-
(38)-{343-¥-ch orogjher%! -propionylaminok 491.385
6-fluoro-1 ,@?ﬂ?—"t%"ﬁf ard-9H-carbazol-9-yllacetate Ethyl

(35)-{34Btkgr ehiesrpRARYD-RHRBIANIBTHESK. 2-y1-
6-fluoro-1.2 3,4-t,etrahr£|ro-9H-carbazoI-9-yIIacetate EGRAH28N203CIF

(35)-{31 3 E RN Py B FABYGRR RGO 182,975
6-fluoro-lljZ8ktetranydro-9H-carbazol-9-yllacetate
Ethyl(3S)-{343-(3,4-difluoro-phenyl)-

propionyEIHGP SRS Bk S SMekrbazok9ay ik Reelate
Ethyl(3S €8 ilbrorth3dad+(8cinethd ¥y tpinainyity-9H-
propiony&gm%;@%,%éé;g{éahydro-gH-carbazol-9- cetate 452-521
EthyI(38)-{6-f|uoro-3)43-(2-methoxy-phenyl)-

propionytangirie s (2B értedranytrd-@H4carbazol-9- yIi-aC(:::zeéil{tEe9N2OSF
Ethyl(3S -diphenyl-praoni iNp)-6- )
fIuoro-l,%%ﬁﬁ%@?cﬁ%%ﬁl%ﬂﬁ%z%%ﬁ%ggg% Ethyl 436.522

%?)S)-[Sl-(%}ia’b&i'ﬁﬁéﬂ“-‘P%ié?@%mino)-& o
R B U A P KA A Eo s Wt

eny1)-4-85&WotRing-amhel-1,2 344462 %’-9H528.59%§5%
carbazol@ryi}crceyatedetingl(3S)-[6-fluoro-3-(2-indan-2-yl-acetylamino)-
C27H29N203F1.18
1,2,3,4-téﬁmhWbi@tﬂt@a@b%ﬁafigd§faééth@éah/®536Lc-%gitﬂgh(éz%{@-ﬂ uo
ro-3-[3-(dByairaxyndrneth oxeRair2 8 NSO S-
pheny1)- rm%%iqgéélamino]-1,2,3,4-tetrahyd ro-9H468.52|. C4$2.559
carbazol-9-y ?—acetate Ethyl(33)-{6-fluoro-343-(4-hydroxy-pheny1)-
C25H27E (B-{[2-(3-chloro-phenyl)-acetyl]-
propionylﬁri&%f%Z {[_,4_E et;a_hlyg%)&gégc%rby%@#-438@@@[‘@5@9@%@@me
Ethyl(385ijf‘é- uo%[‘g g -(h?/dfoky-p eerr?y?( o 456.94
carbazol-9-yl)-acetate

Ethyl (38)-(6-fluoro-3-{methyi-[2-(3-

thylphenyl i i 1,2,3,4-tetrahyd C26H29N203F
me enyl)-acelyil-aminc}-1,2,3 4-tetrahydro-
ylphenyl)-acetyi] } y 436,522
9H-carbazol-9-yl}-acetate
Ethyl (38)-(6-fluoro-3~[2-(3-methoxy-phenyl)-
yl (3S)-( ‘ {[2-( y-phenyl) COBHPGN2OLE
acetyll-methyl-amino}-1,2,3,4-tetrahydro-9H-
452.521
carbazol-8-yl-acetate
Ethyl {38)-(3-{[2-(2-chloro-phenoxy)-acetyl]-
Y BSHIA[A P v 4 C28H26N204CIF
methyl-amino}-6-fluore-1,2,3,4-tetrahydro-94-
472.939

carbazol-8-yl}-acetate



propionylamino]-1,2,3,4-tetrahydro-9H-carbazol-9- y1}-acetate
Ethyl(3S)-{6-fluoro-343-(2-hydroxy-pheny1l)-
WprgpRisyiganinol-1,2,3,4-tetrahydro-9H-carbazol-9- yll-acetate(ByEg1007/053046
(3S)-{3-[(2,3-dihydro-1H-indole-2-carbgry1)-
aminol-6-fluoro-1,2,3,4-tetrahydro-9H-carbazol-9- ylyacetate

Ethyl(3S):[6:fluarg-3:(3-1H-indo1-3-yl- . i

propiony ;@EA%?@%?A%E&E%O& P()g-rgéﬁy3§r%eat¥%l-9- yl|crstagN204CIF
Ethyl(3SNE3IB2IHABEAIbiffdhZ o) 4giranyoro-9- 47 538
propionyasmize)-B-flpasetdi?, 3,4-tetra hydro-9Hcarbazol-9-yﬁlacetate
Ethyl(3S -Eﬁ-(s-benzo[l,3]dioxo|-5-yl- -
propionyrdiiiidFeiepertidlS d-eakRymeIoM tarbazpl9-vikacetate WO
2008/01 gRSROTASROGMIR3046 B4-tetrahy dro-9H-
Ethyl(3sg-~;%éﬂ%?qg-$]:g 1H-indole-2-carbonyl)- 025H24FN383hoH,
amino]-l,%, ﬁ etra ydro-9H-carbazol-9-yll433.47LC-3n. d. acetate
Ethyl(3Sk8Aflaeiae3 ey sidine Syl € 2AH26FN303n. d.

propionylamino)-1 23é4-i%[ah drp-9Hi:carbaz I-g-423.@@@¢?—@§#¥.@’:
yl]-acetg}gq?@%?ylefﬁlgj-ff -'@{‘-%['[g(r} bt yqip'heeﬁ@%%-é%etylarrﬂ@@]szg
028H33EN2@BPa4pl-9-yl)-aceiate

6-fluoro-1,2,3,4-te rq-9H-carbazol-9-yll464.57LC-3n. d. acetate Ethyl
(5516 A ORI Uk 124 a0 Aot
acetylansimd]ol-&-Bia-etraRytiovahidartyaohdazol- 476.@@;@}8& Ethyl
(38)-{6-flhQri0534i1E3-trifluoromethyl-phenyl)- C25H24F4

acetylamino)-1,2,3,4-tetrahydro-9H-carbazol-9-y11- 476.46 acetate n. d.
LC-3 1.2BthyC(23):(8-UPTe4{[3-(2-methoxy-phenyl)-

ionyl thyl-amino}-1,2,3,4-tetrahydro-9H C27HITN204F
ropionyll-methyl-amino}-1,2,3,4-tetrahydro-9H-
propionyl] Y ; Y 466.547
carbazol-9-yl)-acetate
Ethyl (38)-{6-fluoro-3-[(3-1H-indol-3-yl-

ionyl thyl-aminol-1,2,3,4-tetrahydro-OH C2BHSONSO5F
ropionylmethyl-aminol-1,2,3,4-tetrahydro-OH-
propionyl) y ! y 475558
carbazol-9-vit-acelate
Ethyl (35)-{3-[(2-benzyioxy-acetyl)-methyi-

aatel yieny Y Y C268H29N204F
aminoj-8-fiuocro-1,2,3,4-tetrahydro-9H-carbazol-

452.521
9-vl}-acetats
Ethyl (38)-{3-[(2,3-diphenyi-propionyl -methyl-

v (333 phenyl-propionyl) Y C3OHAIN2OE
amino]-6-fluoro-1,2,3 4-tetrahydro-9H-carbazaol-

512.619
9-yi}-acetate
Ethy! (35)-{6-fluoro-3-[{3-(2-methoxy-phenyl}

y‘( !]) {3 Henl . (E) i }y1532 35) C35H39N204F
ropionyl]-(3-phenyl-propyt}-amino}-1,2.3 ,4-
propionyi]-(3-phenyl-prapy 570,699
fetrahydro-9F-carbazol-9-yii-acetate
Ethyl (3S)-{3-[acetyl-(3-phenyl-propyl-aminol-6-

yl (35)-{3-[acetyl-(3-phenyi-propyl) ] C27HIN2OIE
fluoro-1,2,3,4-tetrahydro-9H-carbazol-9-yl}-

450.548
acetate
Ethyl {(38)-{3-[cyclopropyimethyl-(3-phenyl-

y'( l){ [' y 6pr o 1 Zgiti hyd C29rIIN205F
ropionyl)-amino}-6-fluore-1,2,3 4-tetrahydro-
propionyl)- ! y 476,586

9H-carbazol-9-yf}-acetate



Ethyl(3S)-{6-fluoro-3-[2-(4-trifluorornethyl-
phenoxy)-acetylan-iino]-1,2,3,4-tetrahydro-9H-carbazol-9-yl}-acetate

whh§R$ 98- fluoro-3-(3-naphthalen-2-yl- PCT/IB2007/053046
acryloylamino)-1,2,3,4-tetrahydro-9H-carbazol-9- ylpacetate

Ethyl(3S)-[6-fluoro-3-(3-naphthalen-2-yi3
propionylamino)-1,2,3,44etrahydro-9H-carbazol-9- y1]-acetate Ethyl

(35)-{6-RIBHKAT ARy R D pRUFAT B ety N200F
amino]- 13534 tetrapiydyo-QHsrbazol®y1 )3 acetate Ethy‘_‘

(3S)-(3 0 ) 490.613

)- acetyl]{i%e%ﬁ?abmél%& gdﬁ\gu%’rg ﬁl} a%eflaigtrahydro 9H-carbazol-9-

y1)- aCet&tﬁﬁfﬂ&b@ﬁ%&@*&b@@*&éﬁwb@www opiony1)-
aminol-1,2,3 %pjﬁ aihazol-9-y1)- acetate C3UHISNZ04F
Ethyl(38}. %’i %’A[ééﬂe RN f ‘r%aé Oy bathyl- 026H28CIENEa3?
amino}- éeﬂr@BV@fP“ﬁ%Qﬁ&%@Fﬂ@dﬂé‘@qt@Qrbazol 9- 470.96 yl)-acetate 1.1
LC-3 47 6-fluor 3 phenyl-propionyl)-
amino)-1 JE§ %J é %ﬁgﬁﬂ/ ?éé]{‘-?r({:)ér azolg {%{ cetatecng30N204CLF
Ethyl(3S‘}y(éﬁmmxwﬂ@mﬂr@%ﬁ@h?ﬁ%@tﬂ/lﬁa@répyl 513,003

amino}-Gefiarend. 8 3-drteinydre-2ktatgarbazol-9- yl)-acetate
028H33FN203 464.57 027H300IFN20 484.99 1.11 LC-3 1.12 LC-3 465.23
485.20 Ethyl (3S)-{3-[cyciopropyimethyl-(3,3-diphenyi-

. . C35H37N203F
propionyly-aminol-6-fluoro-1.2,3,4-tetrahydro-
552.684
9H-carbazol-9-yi}-acetate
Ethyl (38)-{3-[cyciopropylmethyl-(2-naphthalen-
vyl (38 [_y propylmethyl-(2-nap C32HA3N2O3F
1-ylacetyl}-aminol-6-fluoro-1,2,3 ,44etrahydro-
512.619
9H-carbazoi-9-yi}-acetate
Ethyl (38)-(3-{acetyl-[2-(4-trifluoromethyl-
W BB H-acetyl{2 Y C27H28N204F4
phenoxy)-ethyll-aminol-6-fluoro-1,2,3,4-
520.518
tetrahydro-9H-carbazol-8-yi)-acetate
Ethyl (353-(6-fluoro-3-{propionyl-[2-(4-
t'ﬂy ( }ih l-ph {p) Sh !]y [ '( 1,234 C2BH30N204F4
riftuoromethyl-phenoxy)-ethyll-amino}-1,2,3.4-
P Y y } 534.544
tetrahydro-8H-carbazol-9-yl)-acetate
Ethyl (38)-(6-fluoro-3-{(3-phenyl-propiony!)-[2-
@ ty'ﬂ( A vl W p) thy; p' ;)[ C34H34N204F4
-trifluoromethyl-phenoxy-ethyli-amino
P Y Y 610.642

1,2,3 . 4-tetrahydro-8H-carbazol-g-yi)-acetate
Ethyl (35)-(6-fluoro-3-{[3-(2-methoxy-phenyl)-
propionyll-[2-(4-triflucromethyl-phenoxy)ethyl]-  C35H36N205F4

amino}-1,2,3 4-tetrahydro-9H-carbazol-9-yi)- 640.668

acetate

Ethyl (38)-{B-fluore-3-[(2-phenoxy-ethyl)-(3-

phenyl-propionyl)-amino]-1,2,3,4-tetrahydro-9H- CI3HION204F
542.645

carbazol-9-yl}-acetate



Listed in Table 4a below are further ethyl
(3-acylamino-1,2,3,4-tetrahydro-9H-carbazol-9- y1)-acetate derivatives of
whtrueiviesdg prepared according to the above mentioned metkorsetd) ars3e46
(B), with the corresponding mtermedla[?e of Structure 2a or 2b as starting
“material. Table 4a Intermedlates of Strdcture 1: Ethyl

(3-acy!l tetra ol- 9 )-acetate derivatives
iyl (S it SR

C34H37TN204F
proplon)@Eﬂﬁ@f@b‘-)dﬁ’rﬂbﬂﬂ%@@wiiét'ﬁﬂh?ﬁ?é’-@-‘f’carbazoI 9- éi% E{ tate Ethyl

(3S)-[6-flupspyartsrapiitiaiens v bdigrionylamino)-1,2,3 rahydro-9H
-carbazol-9-yl1-acetate Ethyl (3RS)-{6-fluoro-342-(2-methoxy-phenoxy)-
acetylanﬁtﬁw]@3}3@4ﬂt@r&ﬁy{&d29ﬂe§m&a@b99ylylI -acet e%g%l
(3RS)-{G:fluasRyR43- &aémm p@lgrz@yl a m| 7Rra hyd
ro-9H-carba 0I9 tate {6 “fluoro-343-(3-Fiéthypheny1)-
proplon)}%{ 8(‘1, e &rbazolo- -yl)-acetate Ethyl
(BRS)-{

proplongl?;hniﬁr(\%]sqﬁ §2’ %4%{%@@{3&? %nH bgL)b%?éTg -yll-acetéite2IMO4
2008/01 IBSC FABIIOADEY044 He AT O v 452 521
(3RS)-{6=fleimte-3-[2-(3-methoxy-phenoxy)-

acetylamlno -1,2, 3 4 tetrah dro 9H-carbazol- 9 yll-acetate Ethyl
acetylanunejylﬁ@m&hmbé%gwtm@eyﬂ%cetate Ethgl
(SB-3152rgietocRbeny)

propionylamino]-6-fluoro-1,2,3,4-tetrahydro-9Hcarbazol-9-yll-acetate Ethyl
(38)-{6- fIBth@@{S&B{%ﬂUddu@rﬂMhMaW@ﬂW)m(Bpﬁ}nylammoé 1,2,3,4-tetra

hydro-9 I F 454.4932CHBRNIRID4F
4>?/,8 494%%%?%%%’ F 485 Wé 026;%6%22:%3F4 490.492 &thgh1
(3S)- {34??2*6((&%%1%?&%8&78 ylj-acetate

propiony, etr carbazol-9-y1}-acetate
025H25’1§£g:3§1@ lioé%]'g r:% AT LeR C29H35N205F
(3S)-{3-1% Q%W@ﬂﬂﬂ@‘@ﬁi@@ﬁ%%ﬁ&?}yﬂ)ﬁ 3.4

. propionyiggainei+6-gherathz: Bodyletehyaro-OQHcarbazol- 9-y15.}-a'cetate
Ethyl

(33) {6-fleibrb (B3I BLA Al ety RrRRgIHEPSir bbfony Zqﬁgk Caépetrah
ydro- 9H(Bﬁéb%&ﬂ?le@hylb-@ﬁ@h@‘]%ﬁﬁshyb@ﬁﬁ{@—ﬂU0r0 -3- 1?35-? -iodo-phenyl)-
propionyjam no%g etrahydro- g "{ carbazol9-ylI- -acetafe! Eﬂ%}l

e ra c‘:ar ar

(3S){6- fllioro-3 sopropyl

propionyfappngki 2, QQ%JQQMM@WQZOIQ yll-acetate Ethyl
(3S)-{6-fluoro-2 343 3 trlfluor %‘ﬁ % Iggyl) -propionylafRhoRINZ@4U-tetra

hydro-9H- car%é’zo rgigg )-{343-(2,4-dichlargspirenyl)-

proplonyiaiﬁﬂiwﬂﬁ@rﬁl‘d@ﬁfbﬁaﬁe 4¥tbﬂ%iﬁ§/@ro 9Hcarbazol-9-yll-acetate
O SR o b N By ey 2o 0

naphthalen-1-yl-acetyl)-aminoc}-1,2,3,4-

C31H33NZ204F

516.807
tetrahydro-9H-carbazol-8-yl}l-acetate

Ethyl (38)-(6-fluore-3-{[(25)-2-methyl-3-phenyi-
propionyll-phenethyl-amino}-1,2,3,4-tetrahydro-  C34H37N203F

9H-carbazol-9-yl)-acetate 540.673
Ethyl (338)-{6-fiuoro-3-{[3~(2-methoxy~-phenyl}-
y' | l) (h thyl : i | 1,2,3 4ytpt hyd} CI4HSTNZO4F
ropionyli-phenethyl-amino}1,2,3,4-tetrahydro-
propionyli-p y h y 556 672

9H-carbazcl-8-yl)-acetate



- C25H26N203FI 548.387 028H33N203F 464.575 C26H26N203F4 490.492
C25H25N203CI2F 491.385 87 Ethyl (3S)-{6-fluoro-343-(4-fluoro-phenyl)-
Wy ORI9RYaamino]-1,2,3,4-tetrahydro-9H-carbazol9-yll-acetate Ethwgs-007/053046
(3S)-{3-[3-(3,5-bis-trifluoromethyl-phenyh-propionylarnino]-6-fluoro-1,2,3,4
-tetrahydro-9H-carbazol-9-y1}-acetate Bthyl (3S)-{343-(4-ethyl-phenyl)-

propionylamino]-6-fluoro-1,2,3,4-tetrahydro-9Hcarbazol-9-y1}-acetate

Ethyl (3S){6-fluare:343-(3-iodo-phenyl- « « o
?ﬂiﬂ r{%ﬂ%ﬁ;éj{é etb?x@ﬂgﬁrﬁg&f?%no 6-flugro- . C26H29N203F

propionyla rahydro-9H-carbazol9-y1}-acetate Ethyl
(35)-{6-hibr s S A RS- ShergBBropiony amfiRE 23,3 4-tetr
ahydro-9H-carbazol-9-y1}-acetate Ethyl

(3S)43-18+(3 Zejnethexy-phiemebhthalen-1-yi- o6y ANEREE
ropion in0):6-flupro- 4- -9Hcarbazo e
DD oA e b A P ARG ER

Ethyl (3 562.679
propionytaraaTs]-B-fllisr61al®, 3, 4-tetrahydro-9Hcarbazol-9-yll-acetate Ethyl

(3S)-{6-fluoro-343:(3:trifluaromethoxy-phenyl)-propionylaminc+1,2,3,4-tetr
ahydro-J%jl%Xg?%éé?iiSéﬁ&?/fﬁg’cﬁ)trﬁ 3@%&@%2’.43-&,4ggggmmgny|)-
propionyﬂﬁ@ﬁiﬁ@?ibaﬁmjﬁ%-m?z%’%ﬁﬁ@mmHcarbazol-9-g5@ggéate Ethyl
(38)-{3-[2dBhisrungiphesyty '
propionylamino]-6-fluoro-1,2,3,4-tetrahydro-9Hcarbazol-9-yll-acetate Ethyl
(3S)-{348(B G HiiitCkpeambitylaphihalen-1-yimetoyl- -, .

nophenyly-piepenyanNo ke itesayld.8idcarbazol-
tetrahydrﬁ_éS I_—|-é:e rbazol-9-yll-acetate 88 Ethyl 563.667
O- -

(3S)-{6-f -3-(4-fluoro-pheny1)-2-

phenyl-pegRip, innkdeavideisatvciondiicarhazol-9-yll-acetate Ethyl
(3S)-{6-fﬁﬂo@¢@%-§4-ﬁ%tﬁi¥- t?e‘f?égllé- C35H31N204F
2-pheny ¥ PrEpIoH %h@]ﬁffﬁ%h-tgﬁ&ﬁ% §YP1cEmazol-9xgk agetate
Ethyl (33)a{6afiubPey34@<i@tfluoro-phenyl)-
propionylaminol-1,2,3,4-tetrahydro-9H-carbazol9-ylyacetate Ethyl
(38)-(6-ﬂ%“c?Vbi%g[)[({ﬁﬁ‘éﬁ?ffﬁ:éiﬁ@féﬂ%{ﬁ@ﬂféﬁ-@%ﬁr N203E35N203F
naphthalemevd-cantomylfamina)y-+E,2,3;birdA@B33 H-

tetfahydr@g%s'zsa@%ﬂ 9ds8a¢l)-acetate Ethyl 562679
(3S)-(6-fluoro-3-{[(2RS)-8-methoxy1,2,3,4-tetrahydro-naphthalene-2-carbo

nyll-C28 E8YN2GH s almina}-(3)324+tetrg-3-phenyl-

hydro SHieabAROlSNATA SRR aGRAIR B | 20 T
(3S)-(6-fluoro-3- ZRSA-Z- 4-f|uorophen¥Icar amoyl)-met3yE]78phenyl-C
33H33NIHES BroHaaI 2R 2 kst 9ro-oH-carbazol-573.634
9-y)-aCe3lG) (35)-(6-luoro-3-{[3-(2-methoxy-phenyl)-
9,( [})( thal {5 (I i y.p} v C37H37N204F
ropionyli-na alen-1-yimethyt-amino}-
propiony P Y Y 592.705
1.2,3,4-tetrahydro-9H-carbazol-9-yl}-acetate
Ethyl (35)-{3-{(3,3-diphenvyil-propionyl-
vl (3SH3-{( phenyl-propionyl) T
naphthaien-1-yimethyi-aminol-6-fluoro-1,2,3,4- .
638.777
ietrahydro-9H-carbazol-9-yl}-acetate
Ethyl (3S)}-{3- tyl-naphthalen-1-yimethyl-
35 (acgy napninaien--yImetly C29H29N2Q3F
amino)-6-fluoro-1,2,3,4-tetrahydro-9H-carbazol-
472.555
9-yll-acetate
Ethyl (38)-[6-fiuoro-3-(naphthalen-t-yimethyi-
Y1 G5H inap Y Y C30H3TN20O3F
propionyl-amino)-1,2,3,4-tetrahydro-94/-
486.581

carbazol-9-yl]-acetate



10

Ethyl (3S)-{3-[(2RS)-2-benzy1-3,3-dimethyl- C29H35N203F
butyrylamino]-6-fluoro-1,2,3,4-tetrahydro-9H- 478.602

WEAWRPEIBY |l-acetate Ethyl (3S)-(3-{[(3R8)-ch roma n-3-carBo iR/ 153046
mino}-6-flu oro-1,2, 3,4-tetrahyd ro-9Hegarbazol9-y1)-acetate Ethyl
(3S)-{6-fluoro-343-(3-fluoro-pheny1)-
propion | A idrder ARkl-carbazol9-yll-acetate Ethyl

' (38)-(6-%0%%{%1&%6)-?? %é{%@g@aqeﬁ@rbdﬁ%ﬁﬁmmﬁ@@&&
tetrahydto- HIOS 528191y ) 4CEtate thyl° 563.64
(3S)-{6-fludreé34{2RyPorfbtiepib3zph@ a2 Br2ON203F
propionylaming]-1,2.3,4-tetrahydro-9H-Garbazol-436.522 9-y11-acetate
Ethyl (35%-.[%4-%% :@TM%ﬁz%:gH%%-r&ﬁH3lN203F C23H25FEN203S
propionytarniomy)B-fiugro-d. R43td-wtydry 8o eirbdse. 552 498,012
carbazokQyll:a¢state450.548 Ethyl )
(38)46-fluoro-3-(3-methy1-3-phenylbutyrylamino)-1,2,3,4-tetrahydro-9H-ca
rbazol-9Eiil-éisBtéid Fhyhloro-isoxazaol-5-yl)-
<3S>-{6-%95%@44%a}@he&aeaquém@ug%@@A-teﬂ%ﬁﬁﬁ%ﬁé@é‘rbaz
ol-9- y1)-acetate Ethyl (3S)-[3-(2-benzyloxy-acetylamino)-64+4T &8
oro-1,2, $HREPARVETE8 RS arbazol-9-ylk acetate Ethyl
(39)[6-l -3r4-plh =Pt MNE)-526H29N203F 1
2,3,4-tet%gﬁ1%§?§?9ﬁt§§%02§3§ -@ﬁﬁ{a@t§§436.522 Eth@R3H25FN403
(3S)- {3_FQQCFQEg@j@@@_%y%?bﬁﬁiﬁydro@%oa rbazoi- 424,45
methoxysphiemydestebamoy1)-propionylamino]-6-C27H30N307F
fluoro-1,2,3,4-tetrahydro-9H-carbazol-9-y11-527.543 acetate Ethyl
(3RS)-(BEhIbRSS - f3-(-tommansosed o
methylpheiyd)-projpionyaeinethidd-I7e864zol-
tetrahyd@ﬁl_-é-gé%p zol-9-yll-acetate Ethyl 454.51
(3RS)-{8-chloro-6-tluoro-342-(2-methoxyphenoxy)-acetylamino]-1,2
,34-tetrabye re S HcarhaH9-yacstatedniybhy (- CRRATAORE2
(3RS)-{8-chloroz6:fluoro-3-[3-(3; xy:phe -prop inokt2,3,4-
tetrahyd%qgﬁ}é%%%‘é)%ﬁ -’é%é%é%(g%%é @%?RMQC}? 454.51
(3RS)-{8%HiIcterB Ruoro-343-(3-methoxy-pheny1)-propionylamino]-1,2,3,4

tetrahy g At 6 AR L Rk R RIS 52 methoxy-

_ C33H41N204F
phenyl)-propionyll-amino}-6-fluoro-1,2,3 ,4-

548.693
tetrahydro-9H-carbazol-9-yl)}-acetate

General Method for the Preparation of Intermediates of Structure 1, wherein R* represents

Cq5-atkyt or aliyl
To a stirred and degassed solution of an appropriately protected ethyl (3-amino-8-bromo-

1,2,3,4-tetrahydro-9H-carbazol-9-yl)-acetate derivative of Structure 2¢ (0.2 mmol) and
Pd(PPhz)4 (0.02 mmol, 0.1 eq.) in dry DMF (1.5 ml) is added under inert atmosphere the
appropriate tetraCy.s-alkyltin or allyltrialkyltin, respectively (0.22 mmol, 1.1 eq.). The
reaction mixture is allowed to stir overnight at 110°C. After cooling to rt, acetonitrile (1 ml)
and heptane (1 ml) are added. The acetonitrile-DMF phase is washed three fimes with
heptane. Water is then added and the resulting aqg. phase is extracted twice with AcOEt. The
combined org. phases are washed with brine and dried over Na,SO4. Evaporation of the

solvent in vaccuo yields the protected ethyl (3-amino-8-Ci_s-alkyl-1,2,3,4-tetrahydro-9H-
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Ethyl (3RS)-{8-chloro-6-fluoro-3-13-(3-
methylphenyl)-propionylamino]-1,2,3,4- tetra h yd ro-9H-ca rbazol-9-y1}-a
Woetate byl ' PCT/IR2007/053046
(3RS)-{8-chloro-6-fluoro-343-(2-hydroxy-phenyl)-propionylamino]-1,2,3,4-
tetrahydro-9H-carbazol-9-y1}-acetate Ethyl
ca@gz%):b%' ii_efé%a’ésf!ié?’i%’t?\?é?’aﬁ’*@W"(@%ﬁﬂ%ﬁ%@ﬁ ~ll,'i,ﬁ%,4~tetrah.ydro~9cha'rbazoi-
propionylamino)-1,2,3,4-tetrahydro-9H-carbazol- 456.94 9-ylkacetate Ethyl
O3 RTRIECHIBIGE I 0bRO AR LTSy S 1E26H28N 204CIF
phenyl)-propionylamino]-1,2,3,4-tetrahydro-9H-486.966
carbazol-9-y1}-acetate Ethyl (31RS)-{8-chloro-3-[3-(3-chloro-phenyl)-
IngB199i GO hidAGTAMIRo[EIETYS- iz 8 et dhydiro-oH-
EA9L. 383 caybanoliBxytiraeaiate ity luoro-8-methyl-1,2,3 4-tetrahydro-9 H-carbazol -

S[8-chloro-6-flugro-3-(3-/H-indol-3- ) .
9‘@%’1’8%‘1%%9%%%5‘?&]2§P§R@Eﬂ§ﬁ9’d?b§-§'ﬁ|8&?%%%‘&%1:&%%&&%1E%§FC'3)= ESI-MS
(HBR3In{B4HIdrpf842H(2-chloro-phenoxy)-

cetylaming]-6-fluoro-1.2,3 4-tetrahydro-9Hcar 1-9;01-acetat vl a
Sl e M R e L N
v tetkaindris-Obtacarbaz ojs@sydaceidte & thylellow oil. tr = 1.11 min (LC-3), ESI-MS

8)-[3-(3z ]Jdioxol-5-ylpropionylamino)-8-chloro-6-fluoro-1,2,3,4
(pg%;t'ra %é%%fg@[; zol-9-y1Facetate Ethyl
(3RS)-{8-chloro-6-fluoro-342-(3-methoxy-phenoxy)-acetylamino]-1,2,3,4-te
cHaiiaRhd e P arobAyl-acsIae N FilMtes of Structure 1 wherein R® represents
) 3IIQS)-{8-chIoro-3-[2-(3-chIoro-phenoxy)-
A tylamino]-6-fluoro-1,2,3,4-tetrahydro-9Hcarbazol-9-yll-acetate Ethyl
A(SRB)rBechitror 24B-¢Rreittty ritany) <thyl (3-amino-8-bromo-1,2,3 4-tetrahydro-9H-
opionylamingl-6-fluoro-1.2,3.4-tetrah der ;QHcarbazol-9-yll-acetate Ethyl "
o A R Bl gy arice
PHidarbagolpdexy kel tatmEtHy P (38)-(6 HHIDFS-3+{ 12 (g éthidxyupheny s sq.), and
cepyl Y& PP 12,34+ L 2ayk Ao e Ry i
L D o U A
adderetadniid rooticansaibieseys cadasine BRg|{315)WEH| 4cOEL The combined org.
pRIQsS 42 eeiB o%y-88 & Mbracelemethykadminglzl 2 IfsteHRBY o duct is
ro-9 H-ca rbazol-9-y1 )-acetate Ethyl (3S)-{6-flu oro-g#Z-l nd , .
Pemizd Ry Bty i shiEhy AR Ho R 1 2B niskhrarieciedoiieh thagsnegS-vinyl-1,2,3,4-
teytReaiate E B85 R(3rehlaroanbenyh) etk 1.
methyl-amino}-6-fluoro-1,2,3,4-tetrahydro-9Hcarbazol-9-y1)-acetate Ethyl
(3S)-(6-fluoro-3-{methyl42-(3-
nmetdphe oy §)racatylkamineih R2 3idekahydso9H-carbazol-9-y1)-acetate

thyl (3S)-(6-fluoro-3-{12-(3-methoxy-pheny0- .

T T A RO B o ferbazol >
v{BSJe(B<{[R-(B:ahlat dnplTea gxyl) asetyabinethiidamindl-BHluargl ;23 3, £SEHKES (pos.):
npgqrﬂ-_?g-[%ljl;?ﬂz'ol-Q-yl)-acetate 92

General Method for the Preparation of Intermediates of Structure 1 wherein R* represents
Cys-alkylsulfonyl
A solution of an appropriately protected ethyl (3-amino-8-bromo-1,2,3 4-tetrahydro-9H-

carbazol-9-yl)-acetate derivative of Structure 2¢ (0.238 mmol), cuprous iodide (204 mg,
1.073 mmol, 4.5 eq.) and sodium methanesulfinate (129 mg, 1.073 mmol, 4.5 eq) in
degassed NMP (5 ml) is heated under inert atmosphere at 140°C overnight. Then, the
mixture is diluted with heptane (5 ml) and AcOEt (5 ml) and filtered over a pad of silica gel
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Ethyl (3 S)-(3-{[2-(4-ch loro-p henoxy)-a cetyl] methyl-a mi n 0}-6-fl
uoro-1,2,3,4-tetra hydro-9Hcarbazol-9-y1)-acetate Ethyl
wiBah€flugro-3-{[3-(3-methoxy-pheny1)- PCT/IB2007/053046
propionylpmethyl-amino}-1,2,3,4-tetrah€}/dro-9Hcarbazol-9-y1)-acetate
Ethyl (3S)-(6-fluoro-3- {methy142 (2-
w%ﬁ%ﬁ@ﬁ%@%ﬁ Feﬂ;x!:k?o en 18 iﬂgf“gd%etc? H’Iaﬁty %E%gﬂlf ﬁ]rcp %Zs? 15.50 m AcOEt
an@ B)-{B-[(Bs3pbiypbre WMhﬁ&@hﬁ@mhﬁ@@-ﬁSfﬁW@Wi@taﬁ&hm@Et The
co:%"f)lug:&f %?%Oé }Jai"él%@li@ @é@ a@dfﬁ Ocagléqi[éi@'nggtﬁ%'g Iaoncentraied
enyl)- pro methy amno ,3,4-tetra y
znra@maﬁbaz@hdgiqut@m@@mwhyl (3-amino-8-methanesulfonyl-1,2,3,4-tetrahydro-
9é3§e)r*é§zﬁvQVWaE@a%é'h’éﬁ%ﬂl%ﬂf@QQéﬂl})é'k rethyl-amino]-1,2,3,4-tetrahy
dro-9H-carbazol-9-y1}-acetate Ethyl
(3S)-{3-[(2-benzyloxy-acety1l)-methyl-amino]-6-fluoro-1,2,3,4-tetrahydro-9

1ieRE BRIl ReR e RIEN (BRLZ3cdipharykprepienyl)-methylam
in 01-6-fl uoro-1,2,3 A-tetra hyd ro-9H-ca rbazo 19-yl1-acetate E

thyl
El@;gl) {6 W&%WX?W@?WBH@H?ﬁﬁHOW &-methanesulfonyl-1 3/ 3.4-tetrahydro-
QHIQ‘QW%@Q@W@@@M{X@@HWQ]tih%ﬁtﬂhve vield as a brown solid. tg = 1.04 min

RN hrspy oo

ﬂuoro 1,2,3,4-tetrahydro-9H-carbazol-9-y1}- acetate Ethyl
lopr hen o ionyl)- 6 luorg-1,2,3,4-te
R T AT S ! R B et 3
(3S)-{3-[cyclopropylmethyl-((S)-2-methy1- RS
3-phenyl-propiony1)-amino]-6-fluoro- 1, 2,3,4- NH
tetrahydro-9H-carbazol-9-yll-acetate i; thyl
(3S)-(3-{cyclopropylmethy143-{¥:meths
oro-1,2,3,4- tetrahydro-9H- carba§z ACetate Ethyl
(3S)-(3-{[2-(3-chloro-phenoxy)facety gyclpro yIm ethyl-am i
no}-6-fluoro-1, 2,3 ,4- tetra hyd ro-9Hsca rbazol-9- -y1l)-acetate Ethyl
(3S)-{3-[cyclopropylmethyl-(3,3-d iph OR
enyl-propionylyamino]-6-fliiseiagl2,3,4-tetrahydror 9H-carbazol-9-yll-acetate
Ethyl (3S)-{3-[cyclopropylmethyl-(2-naphthalenl-yl-acetyl
)-amino]-6-fluoro-1,2,3 ,4-tetrahyd rooHXaltbabl-o- -yll-acetate Ethyl
Mabyd 3afacety142-(4-trifluoromethylphenoxy)-ethyll-aminol-6-fluoro-1,2,3,4
Sfett?%‘}ayﬁﬁpd%é'ng%p%@ﬁ%’r%‘[%&’r@gg%t?nl;emédiate of Structure 2b to vield an ethyl [3-

(3S)-(6-TTuoro-3-{propionyl-[244-
) !

1)-propionylpamino}-6-flu

tﬁabwdr@r%—carbazol 9-vll-acetate derjvaiive of

EyETOTT

stetcalrgd@e-9H-carbazol-9-yb-acetate Ethyl
(3S)-(6-fluoro-3-{(3-phenyl-propiony1)42- C34H34N204F4 :

A%ﬁﬂ&#l@ﬁ%%f@ﬁ%ﬁ’%ﬂ&y g mgﬁlnz@%gsgﬁgnyl chloride (223 mg, 1.01 mmol)
1,2,3,4-tetrahydro-9H-carbazol-9-y1)-acetate Ethyl

a@@d@lﬁﬁ@%t@iﬁQ@}lﬁﬁ@fh@ﬁ&}IM@ appropriate (3-amino-1,2,3 4-tetrahydro-94-

cﬂ@%@@%ﬁ%&&a@flg}&f%e&hWM@H%%e&k‘)ﬁﬂ@éﬁﬁ?’ﬁj\'W fmol) and pyridine
amin 1 2 3 4- tetrahydro -OH-carbazol-9-y1)-640,668 acetate Ethyl

((@é) Rlﬁ Bh@r%\ﬂy Wélgﬁﬁj:a@ﬂ(@ggg%m%&&owed to warm up to rt and is

ctﬂﬁtﬁﬁwdpf@m@inwwﬁt?%@r%a%t@if abydea-Yoeraddo8d addition of H.O and sat.

NEFOSIHGATRAS RS AAtion tho ag. pneee (5 ximacted with DCM. The

combined org. phases are dried over NaySO,, filtered, and the solvent is evaporated to
dryness. The crude product 18 filtered through a plug of silica gel (heptane/AcOEt, 2:1) to

give the desired intermediate of Structure 3a.
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Ethyl
(33)-{6-fluoro-3-R(S)-2-methyl-3-phenylpropiony1)-(2-phenoxy-ethyl)-amin
welrheddidugietranydro-9H-carbazol-9-yll-acetate Ethyl
(3S)-{6-fluoro-34[3-(2-methoxy-pheny1)-
propionyl]-(2-phenoxy-ethyl)-amino]-1,2%3,4-
tetrahydro-9H-carbazol-9-ylyacetate Ethyl
(3S)-{3-[acetyl-(2-phenoxy-ethyl)-aminop
Infiefiioddett, 23, 48 trabydraH HicashazekPyliaceiate @thito-benzenesulfonylamino)-

) {6-fluor e mtos o id e
R S SARB L 2o 2B fH B b AL S sheamlontnglia:
1(BB)Hf6 bR BY(2MBe oy rethyle((S)REH] .

rnethyl-3-phenyl-propionyl1)-amino]-1,2,3,4-
tetrahydro 9H carbazol 9- yII acetate Ethyl
) peresulionamide intermediate of Siructure 3a to

wm@th@ﬁmmgsé%lbps@nmbélmmo} 1,2,3,4-
tetrahydro-91-1-carbazol-9-y1)-acetate Ethyl

2- 0 t
F@?&hﬁ%} hy%ﬁ‘é%%l gg 0%1 ffgggoﬁi}%lﬁ({%re (Pefia, C. et al. Tetrahedron Lert. 2005, 46,
7?@@&7@&%@}5@5%@1@@@@@) adettedpthgpriate intermediate of Structure 3a (0.21
kR {%](@Bﬁd l Erp%W%)a% tetrabut%ammomum bromide (6.78 mg, 0.021

methoxy-ethyl)-amino]-6-fluoro-1,2,3,4- tetra’hyd ro-9H-ca

mfiBaQomgIylu%(&w@myﬁm@wﬁﬁﬂ% B 3histhdefaaehgdli{ee the corresponding

alRapithalen-d-yt-acetylyaminglsh, 2/h4- reactton mixture is continued to stir at 70°C
tetrahydro-9H-carbazol-9-yll-acetate Et

OYSBLBLIRNGBIY e Fy Uik @ﬁéﬁ%pﬁ:‘é SRORRmHEtPRAA AR, the ag.

lag4-tetahydeg-Gir-carhazekl-pOMCcetatedsiB B g (Brfliks are dried over Na,SO.,
ro-3-{[3-(2-me h oxy-ph en

fBeTsonyihene Hwta?ﬁﬁ%; %,@ Aneirshydreslitedhsconicengisiagdiemediate of
SIWICh 2008/ @89G T¢ 5B:2007/053046 95 Ethyl
(3S)43-(acetyl-phenethyl-amino)-6-fluoro-C26H29N203F
1,2,3,4-tetrahydro-9H-carbazol-9-y1)-acetate436.522 Ethyl

L{88)-6Farded I{[@naphthalendlxys adety b phefbt pytyaminedcbid Attedia above-

? g) é—%ﬂg zoI 9-yll-acetate Ethyl
%% uoro-3-[phenethyl-(3-phenyl-propionyl)-amino]-1,2,3,4-tetrahydro
T« Barbazol-9-yll-acetate Ethyl
(FRMAIbeLskuaahalen-1yimethyl
reido)-6-fluoro-1,2, SLZ -tetrahyd ro-9H-ca rbazol9 ?/iluaacetate [Eth);l MS Data
(38)[3-(benzyloxycarbonyl-naphthalen-1- MW Meth. m/z [M+H]"

yitsthyl-aminap&flediar b, 2; {Mﬁtqnﬁany&dr@ 9Hcarbazol-9-ylyacetate Ethyl

| (3. C23H24N306F ~ 1.09
( %Ag{e@jér%)ﬂ ]Ff%nr‘% %ﬁﬁrﬂ%m Ei}, 2‘;'lF %r%ﬂg/dro 9Heahszol-9-0Lacetate 19005

Eglﬁw‘arbazol -9- y!} -acetate
(&8yy(6-fluoro-3- @@){@m&t@ﬂ@t@hqﬂwm@plonylynaphthalen -1-ylmethyl-a

t 0l-9-y1 8 111

I : '%Lﬁu%%B ﬁra grﬁ 2'%’ ﬁeﬁ"' ﬁﬂfdﬁ)y } &3()3.555.:)@F LC-3 50415
iﬁ@ﬁ?ﬂ]zﬂa%bﬂhwéiﬁif-ylmethyl -amino)-

1E2h§ 4- tetrahngs%whﬁz%%ﬁﬂ%@ﬁﬁﬁale Ethyl

%] 3- % l’% }/ r1oB ég o C25H28N306FS 1,13

nap PHth Tn Y al’hlho% _?’805{81’(1 2,3;4- 517.576 LC-3 518.23
tEPatsfarG Y- rﬂéﬁj@i@rﬂg -yll-acetate Ethyl
(3S)-[3-(acetyl-naphthalen-1-ylmethyl- a m in 0)-6-flu
oro-1,2,3,4-tetrahydro-9H-carbazol9-y1l]-acetate Ethyl

Liged aw_HrRiFooa RAiSpralerh e IHs SR RS SIUS TR SRArpeBaaefbtespdipg to the

arOHncarhazal-Qadicacetate WO 2008/017989PCT/1B2007/053046 96
Ethyl (3S)-{6-fluoro-3-[3-phenyl-4-
([1,3,41thiadiazol-2-ylcarbamoy1)-butyrylaminoll ,2 ,3,4-tetra hyd
ro-9H-cacetate Ethyl
(3S)-[6-fluoro-3-(3-thiophen-2-yl-propionylamino)-1.2,3,4-tetrahydro-9H-ca
rbazol-9-y1]-acetate Ethyl (3S)-(343-(3-chloro-isoxazol-5-y1)-

nranionvviaminol-G-fliinoro-1 2 2 A-tetrahvdro-OHearbhaznl-O-vll-acratate Ethvl

BPCT/IBZ0G7/053046
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Ethyl
(3S)-(3-{cyclohexylmethyl-[3-(2-methoxyphenyl)-propionylpaminol-6-fluor
wo-LsB4edetra hyd ro-9H-ca rbazol-9-y1)-acetate General Measdordbg ¢
Preparation of Intermediates of Structure 1, wherein R4 represents
C1..5-alkyl or allVI To a stirred and dé@%ssed solution of an appropriately
Tp{'%t%cted ethyl (3-amino-8-bromo- 5
.dL, ,3,§l-tetrahydro-9H-carbazol—9-y|)-acetate derivative of Structure 2c
(0.2 mmot) and Pd(PP11.3)4 (0.02 mmol, 0.1 eq.) in dry D1vIF (1.5 ml) is
added upder inert atm re the.appropriate tetr -alkylfin ot
a||y|tria|kny%igr‘i?%‘s['pag%:?i\gg@p'(’%@"?hsr%g|, 11 eq.).?ﬁaré%‘é‘agction %ﬁritxtdrr‘ M5 Data
allowed to stir overnight at 110C. After cooling to rf"éteionitriMgthasl) ani/z
heptane (1 ml) are added. The acetonitrile-DMF phase is washed threga+H]*
times wj eptane. Water is then added and the resulting aqg. phase is
e%rﬁ (E:\ggg}f\ﬁ_cfgj ngﬁ%?/f% t " The combined o phesesomrswashes! with
bHfRzameE iRty oVerReRSTartapsiation of thﬁgglgﬁt in vaﬁfy_%\yieﬁ%ﬂ 2
A4-1€ O

theapsatested \riRyb (BRBIISGUawRIkE1-1,2,3,4-tetrahydro-9

2008/017989PCT/1132007/053046 97 carbazol-9-yl)-acetate derivative

orBe ié?’@é‘%ﬁ%&@%Wquégi%éﬁ%‘hydro-%t@qglgm@ﬂgl)-a@gt@te

déﬁwmh%@f@urﬂ@mi@}@r@s@'@cﬁﬁéﬁﬂntermedia%sg géTSt‘ructuri_ecl3 530.02
-(3-benzyloxycarbonylamino-6-fluoro-8-methy

-1E,8%,é,Qﬁ@f@%&&%’ﬁﬁé&%‘ﬁzol- 9-y1)-acetate is obtained in quantative

yietd zsesyidion)-62-(ERE0AIMnYI{LC-3), ESBMZRoe)F#k 43915

['\AﬁgAExg)ue@%WJa mino}-1,2,3,4-tetrahydro-9H- 663.643 LC-3
3-benzyloxycarbonylamino-6-fluoro-8-ally1-1,2,3,4-tetrahydro-9H-ca

bl
r Z -“%/"Pjgéaé {3t is obtained in quantative yield as a yellow oil. it =
1 BthynBEHEB)oESHMS:IE0{pos.): in/z 465.22 [M-1-HL. General Method

f%%ggglﬁ%r&;jﬁg&ghlggim&q@}%o?_tructﬁ H3NERIE R r?—zﬂf'}eserg%j 8

vinyl A suspenision of an appropriately protectedSéthgks LC-3
(SAMRIHIEE BT H LR ANREERE 15 carbazol-9-y1)-acetate
detivatiys)gb Srocii-¢ 2emedhd xyHatal) ) virylboronic an@/dride pyridine

C%m%éﬂ%;ém@y% 56,60)2 RY(PP113)4 PRGN 02 Mmol B%5 egy), 16

664.17

and K2CO3 (55 4 mmol, 1 eq.) in 1 ml (DMBBIE2Y) is stirtedFor 4 h
af§EAtYan Faebadaletndnecaigifesulting ag. phase is extracted three
times with AcOEt. The combined org. phases are dried over Na2S04,

litege dC%nc\if {1 é %qtrlg—ty Czceltjw'sgpo% qrg . rOd'iIEﬁ ] Pl'rmfeleg P 9If:gtru cture

Intermediate of Structure 1 wherein R4 represents vinyl:  Ethyl
T 380 (b enty oxyearhonyi e e-B-fkerda8; Vinkl A .2:3, 47etakyd roe91L1¢o, 2301-

azol-9- 25yl)-acetate j ained in 87% yield ' lid. tff = 1.11
2 e P G e et S R R Giy h fimon are
aRteparatkinrof Interoedibtesiob Sttty e 1 Suherein P bepresentd) in dry DMFE (2
-alkylsulfonyl 30A solution of.an appropriately, rot%td' t !a -
R A PR i S e, soton. 0
ae Ve e of Qidgdtwﬁétziel(@ai@se:m@k)' ;r}cmmom%jddi@e {264tmgcd 07B8c with sat.
IRl 4865 AL ST TeRSES UM 129 16 O3 (IGk A b

qu in degassed NMP (5 ml) is heated under inert atmosphere at 140C
dgvémightNahéh; thécmilitieors dilutedvwithshepterietes mly SraraedEtgsurified by
prBband diliered over pg%%%'@@mm, 90:10:1) fo give the desired intermediate
2008/017989PCT/1B2007/053046 98 with ACcOEt as eluent. The solvent is
O SBYEERiRAMCd G 16 residue dissolved in ACOEt and H20. The
phases are separated and the aq. phase is extracted twice with AcOEt.
The combined org. phases are washed with brine and 1-120, dried over
Na2S04 and concentrated in vacuuo to yield the corresponding ethyl
(3-amino-8-methanesulfonyl-1,2,3,4-tetrahydro-
59H-carbazo179-y0-acetate derivative of Structure 1. Intermediate of
Structure 1 wherein R4 represents C1.6-alkylsulfonyl:
Ethyl(3RS)-(3-benzyloxycarbonylamino-6-fluoro-8-methanesulfony1-1,2,3,

NA-teatrabhvdro- QH-rarha7nl-0-vv1\)oacetate ic ohtfained in Aariantitativve
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152b: R5=H Method (A) Step A) 4-Nitro-benzenesulfonvlation of an
intermediate of Structure 2b to yield an ethyl [3-

WnBLEBA zenesulfonviamino)-1 2 3 PCT/IB2007/053046
4-tetrahvdro-9H-carbazol-9-v11-acetafg derivative of Structure 3a: 20A
catalytical amount of DMAP and p-nitrobenzenesutfonyl! chloride (223 mg,

Likt@llinmol) arecacdedtoaniedi celdStBred sotutiopaipihedapRiopiiate the above-

‘ %3-ami 0'1% %,4-tetrahydro-9Hcarbazol-9-y1)-acetate derivative

o ryl/tl rrc}i%% onde of Structure 2b (0.92 mmol) and pyridine (0.96 ml, 11.9

Nmeohad BEMofThieueaeti@a mixture is allowedraitsarm updgmiaind i#4S Data

continued to stir overnight. The reaction is thegyguenched %@%@io%&fmﬁﬂ-ﬂ}*

H20 and sat. 25 Nal1-IC03 solution. After phase separation the ag. phase

S ST DETICTHE TR ddFord: TRECES Glevaried 06T o .

a2b Q4o filkeradyant ghe)\sobient is evaporatemtgedryness. Tbgcrude

ctisfilter rough a plug.of silica cOEt, 2;1) to give

%@%esﬁre " nfefﬁr%%a% g‘%? 'ﬁ?l‘%ﬁuﬁé a. %&%E@Bﬁb‘ s 319.14

SoogIHdrPsEYPEr TRERIA0Y T RBIE26 99 Intermédfad® of StructbfeBa: Ethyl
B8y Elumard(d-nikedyensrpesaiionylgripRsEN2C2  0.81

4-tetrahydro-9H-carbazqi-9-yll-acetate is.qbtained in 71%.yield a$3&.15
3]75 W %@quf’féaégi?gggﬁﬁﬁ ?E‘%‘i‘%, ES1-MS (582:5}:%/2 476.%? “§+H]. 5
Step B) N-Substitution of a 4-nitro-béakén@sulfonamide intermediate of
Structure 3a to yield intermediates of Structure 3b: Following a procedure
described in the literature (Peria, C. et al. Tetrahedron Lett. 2005, 46,
Liptegd3roTay, o dnlrvd sadpeheioromedaigrprd pHamimeneghas biccording to the
abalruaiyre, 3aH(Rdi o0 mmol), K2CO3 (291 mg, 2.1 mmol) and
tetrabutylammonium bromide (6.78 mg, 0.021 mmol) in toluene (2 ml) is
Tali4ted at 70C for 30 min before adding the corresponding alkylating agent
R5-L @Rdhasanal) Jheweaskiondnixture is cCoptyeiklo stingtAMG mMs Data
overnight, cooled to rt, and treated with sat. NH4§E&Ysolution Afkﬁ:'r, phase,
separation, the aq. layer is extracted three times with DCM. IT%'e combifiéd
org. phases are dried over Na2S04, 15filtered, and the solvidgthod  [M+H]"

Eﬁ‘{zﬁ%ﬁ{@-@d@r@fyl@ﬁ%eﬁgpﬁ%ﬁﬂé%@WFESQQBMQ@Zmedi_@.t§10f _
1 §t%%gil§re 3b mg antltatlve%mﬁld. Listed in Table gﬁ?elow are jintern diatés15
Of Str ¢ -

&ﬂ?c\édﬁ}%’, ?gﬁra%%?lé Fa?r%a{% the abovdhrdRtioned f&thod. 20
EhgbleS-{iterriediatysrafi®tractiors-8bFormula MW Mn] Meth, MS Data
115818 I E LRI RS B MRS lethyl- (AR OZSHIANSO6F 1.0945 4

benzenesulfonyl)-amino}-1,2,3,4-tetrahydro- 490.8%3489.52 ((De3-3)
2P Carbazol-9-yll-acetate
Ethyl (38)-{6-fiuoro-3-{2-(4-trifluoromethyl-
C25H26N203F4  0.95
phenoxy)-ethylamino]-1,2,3,4-tetrahydro-9H- 478.07

478.484 LC-3
carbazol-g-yi}-acetate

Ethy! (3S)-[B-fluorc-3-(2-phenoxy-ethylamino)  C24H27N203F 0.88

411.10
1,2,3,4-tetrahydro-9H-carbazol-9-yl]-acetate 410.487 LC-3
Ethyt (3S)-[B-flucro-3-(2-methoxy-ethytamino}  C19H25N203F 0.77 349.15
1,2,3,4-tetrahydro-9 H-carbazol-9-ylacetate 348.417 LC-3 '
Method (B)

To a stirred suspension of an appropriate ethy! (3-amino-1,2.3,4-tetrahydro-9H-carbazol-9-

yl)-acetate dertvative hydrochloride of Structure 2b (0.73 mmol) and DIEA (0.769 mmol,
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Ethyl(33)-{6-fluoro-3-[ethyl-(4-no- C24H26N306FS 1.11
benzenesulfonyl)-amino]-1,2,3,4-tetrahydro- 504.15 503.549 L0O-3

w8Hoeatharel-9-yll-acetate  Ethyl(3S)-{6-fluoro-3-[propy!-(4-nier/is2007/053046
C25H28N306F5 1.13 benzenesulfoné/é amino]-1,2,3,4-tetrahydro-

518.23 517.576 LC-3 WO 208/0179 %CT/lBZOO7/053046 100 Table
0. PR MEMeiRles of RHUgivie 305 MY R IDIabMRRE MY MERk: (10 m
18 added NaBH(OAc); (1.62 mmol, 2.2 eq.). The reaction mixture is stirred overnight and
diluted with DCM and sat. NaHCO; solution. The resulting aq. phase is extracted three
times with DCM. The combincd org. phases are dried over Na,SQOy, filtered, and the sotvent
1s evaporated to dryness. The crude product is purified by flash-chromatography on silica

gel (DCM/MeOH, 95:5) to give the desired intermediate of Structure 2a in 66 to 95% yield.

Listed 1 Table 6b below are intermediates of Structure 2a, prepared according to the
abovementioned method.
Table 6b
Intermediates of Structure 2a _ Formula tr [min] MS Data
MW LC-MS mfz
Method [M+H]
Ethyi (38)-(6-fiuoro-3-phenethylamino-1,2,3,4-  C24MH27N202ZF 0.88

396.18
tetrahydro-9H-carbazol-9-yi)-acetate 394.488 LC-3
Ethyl (38)-{6-flucro-3-f{(naphthalen-1-yimeathyl)-
NESH Hnap ety ornarNzo2E 0.9
amino}-1.2.3.4-tetrahydro-8H-carbazol-8-yl}- 431.22
430.521 LC-3
acetate
Ethyl (3S)-(3-benzylamino-6-fluore-1,2,3,4- C23H25N202F  0.89 38116
tetrahydro-9H-carbazol-9-yl-acetate 380.481 LC-3 '
Ethyl (35)-{6-fluorc-3-[2-(2-fluoro-phenyl)-
YHESH 2 phenyl) C24H26N202F2  0.88
ethylamingo]-1,2,3 4-tetrahydro-9H-carbazol-9- 413.14
412.478 LC-3
yl}-acetate
Ethyt (35)-{6-fluoro-3-[2-(3-fluoro-phenyi}-
HESH (2 phenyl) C24MZ6N202F2  0.88
gthylaminoj-1,2,3,4-tetrahydro-8H-carbazol-8- 413.14
412.478 LC-3
yll-acetlate
Ethy! (3S)-[3-(cyclohexyimethyl-amino)-6-fluoro- CZ3H3TN202F 0.88 387,20

1,2,3 4-tetrahydro-9H-carbazol-9-yil-acetate 386.509 LC-3
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m/z  [M+H] Ethyl (38)-{6-fluoro-3-[(4-nitro- C31H32N306FS 1.16
benzenesulfonyl)-(3-phenyl-propyl)-amino]- 594.12 593.674 LC-3
wd 2o telahydro-9H-carbazol-9-y1}-acetate  Ethyl
(3S){-3-[cyclopropylmethyl-(4-nitro- C26H28N306FS 1.12

benzenesuIfonyl)-aminc]-6-f|uoro-1,2,1:9,34- 530.02

G-t carhazale _¥¢I3If)aac1:'g &€ of Intermediates of Structure 2b;
PG
i NH, o NH
A\ N

R3 N o R3 N O
R4 L{ i

OR OR
Structure 2b 2c

Cleavage of PG= fert-butoxvcarbonyl

To a stimed solution of an ethyl (3-tert-butoxycarbonyiamino-1,2,3,4-tetrahydro-9H-
carbazol-9-yl}-acetate derivative of Structure 2¢ (1.61 mmol) in THF (4 ml) 15 added 2N
HCI (2 ml) in dicthylether, or in AcOEt. The reaction mixture is stirred overnight, and the

formed precipitate is filtered off, rinsed with diethylether and dried to give the desired

intermediate of Structure 2b as a white solid in quantitative yield.

Listed in Table 7 below are intermediates of Structure 2b, prepared according to the above-

PCT/IBZ007/653040

mentioned method, with corresponding intermediate of Structure 2c¢ as starting material,

Table 7

Intermediates of Structure 2b Formula
M

Ethyl (3R)-(3-amino~1.2,3.4-tetrahydro-9H- C16H21N202C!

carbazol-9-yl}-acetate hydrochloride 308.807
Ethyl (38)(3-amino-1,2,3,4-tetrahydro-9H- C16H21N202CH
carbazol-9-yij-acetate hydrochloride 308.807
Ethyl (3R)-(3-amino-B-fluore-1,2,3.4-
C16HZ20CIFN202
tetrahydro-9H-carbazol-8-yl)-scetate
326.79
hydrochioride
Ethyi {38)-(3-aminoc-6-fluore-1,2,3,4- '
C16H20NZ202CIF
tetrahydro-9H-carbazol-9-yl}-acetate
326.79

hydrochloride

g [min]

0.74
[.C-2
0.74
LC-2

0.74

LC-2

0.73
LC-2

MS Data
Method m/z [M+H]"

{parent)

273.16

273.16

291.15

291.11
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529.587 LC-3 Ethyl (3S)-(6-fluoro-3-{(4-nitro-
benzenesulfony042-(3-trifluoromethyl- 031H29N307F4S 1.17 664.17
whemikypesthyl]-amino}-1,2,3,4-tetrahydro-9H-carbazol-9-y 1 PEESBUE 7/053046
663.643 LC-3 Ethyl (38)-{6-f|uoro-3-[(ﬂ)-¢§1itro- C30H3ON307FS 1.14
benzenesulfonyl)-(2-phenoxy-ethyl)-aminoF 596.18 595.646 LC-3

ClkRsaf-tetrahyekn Yidzgashazai 9-ylyiacetate

To a stirred solution of an ethyl (3-benzyloxycarbonylamino-1,2,3.4-tetrahydro-9H-
carbazol-9-yl)-acetate derivative of Structure 2¢ (7.58 mmol) in AcOH (85 ml) and EtOH
(20 ml) is added Pd /C (806 mg, 0.76 mmol, 0.1 eq.). The reaction mixture is stirred for 1h
under a H; atmosphere then diluted with DCM and filtered over a plug of celite. A solution
of 4M HCI in dioxane (30 ml, 10 eq.) 1s added to the filtrate and the solvents are removed in

vaccuo to give an intermediate of Structure 2b.

Listed in Table 7a below are further intermediates of Structure 2b, prepared according to the
above-mentioned methods, with the corresponding intermediate of Structure 2¢ as starting
material.
Table 7a

intermediates of Structure 2b Formuia tr [min] MS Data

Mw LC-MS m/z
Method [M+HI

Ethyl {3RS)-(3-amino-8-chloro-6-fluoro-1,2,3,4- C16H19N202CI2F  0.78

325.05
tetrahydro-carbazol-9-yl)}-acetate hydrochloride 361.243 LC-3
Ethyl (3RS)-(3-amino-6-fluoro-1,2,3,4- C20H19NZO2F 1.02 339.12
tetrahydro-carbazol-9-yl}-acetate hydrochloride 338.381 L.C-3 '

General Method for the Synthesis of Intermediates of Structure 2¢:

PG
NH
R1
RZ
AN
=& N
R* °
OR

Structure Ze¢

Alkviation of an intermediaie of Structure 4:

A solution of e.g. ethyl bromoacetate (1.25 ml, 11.25 mmol) in dry DMF (20 ml) is added
dropwise to a heated (60°C) solution of an intermediate of Structure 4 (10.22 mmol) and
Cs:C0;5 (9.99 g, 30.67 mmol) in dry DMF (50 ml) over a period of 15 min. The resulting

suspension is continued to stir at 60°C for 1 h, or overnight. After cooled to rt, the reaction
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Ethyl (3S)-{6-fluoro-3-[(2-methoxy-ethyl)-(4- 025H28N307FS 1.09

nitro-benzenesulfonyl)-amino]-1,2,3,4- 534.16
wisUalyvdzg9H-carbazol-9-yll-acetate 533.575 LC-3 Step IS a8S 046

of the 4-nitro-benzenesulfonvl group to yield an intermediate of Structure 5

2a: In analogy to the literature (Miller, §XC.; Scanlan, T. S. J. Am. Chetn.

Soc. 1997, 119, 2301- 2302), mercaptoacetic acid (0.019 ml, 0.267 mmol)
MESYHBU 6B T SR HGH - Aadberd S Mirked Gttt ot ih the Rbidue s

pantieisned ey ofSHtORIrendHQ 1TR:-mm oy A drx e d 208d tirkBiewith AcOEL. The

re ction mixture is aIIow d t st then,.at rt, sat. O3
‘8B 1fl 160,20 T AAT D é‘?re é.d%}é%; %&&?i‘b &8 éﬁ VFét%a%ﬁea&dgmwed‘ The
scbéhyﬁrt IS ethn‘&fcﬂtmd&lmﬁ&isﬁte&idﬁﬁ@ﬁmﬂﬁeﬂdw ﬁ@dmme owithidd@@s gradient of
gtb T? %ghé) Q&?nseef KGR §h[ed%1W|t br csn"e m Eren({Ic a? Ntagtruﬁum Ze in
After tratlon the solvent is evaporate the residue Is puritied by
4@)ftegi?é)f’étwe dic on silica gel (DCM/MeOH/NR30OH, 90:10:1) to give the
desired intermediate of Structure 2a in 30-40% yield. WO
20081017989PCT/1B2007/053046 101 Listed in Table 6 below are
Ligtetrivedidle $ drbiruete iatoamgstiepared S ansordints (o reraB eveonfarintg above-
nBethed !Hé%féﬁegd’f}%ﬁ% @&%&%&M@&ﬁﬁgj%ﬂd@%@mtmmﬁ 4
(3S)-(6-fluoro-3-methylamino-1,2 H21FN202
TedbaRydro-91-1-carbazol-9-y1)-acetate304.36
Ethyl(Rerthctisie-3rathylatmieed 2,3,4-C13H423i0202 gliaifyds Data
ro-9H-carbazol-911)-acetate318.39 Ethyl
(3S)-(6-fluoro-3-propylamino-1,2,3,4-Cl 9H25FN%h2 ~ FC-MS  miz
tetrahydro-9H-earbazol-9-y1)-acetate332.41 tR [min] Melfieihod7gMeNa]”

0.78 LC-3 0.81 LC-3 MS Data m/z [M+Hr 305.19 or [M+H]*
Ethyl (3R(3-tert-
C21H28N204  1.15
butoxycarbonylamino-1,2,3,4- 394.95
372.463 [.C-2
tetrahydro-SH-carbazol-9-yl-acetate
Ethyl (38)-{3-tert-
C21H28N204  1.15 ‘
butoxycarbonylamino-1,2,3,4- 396.15
372.463 LC-2
tetrahydro-9H-carbazol-9-yl)-acetate
Ethyl (3R)-(3-tert-
butoxycarbonylamino-6-fluoro- C21H27FEN204  1.15 413.06
1,2,3 4-tetrahydro-9H-carbazol-9-yl)- 390.45 l.C-2 '
acetate
Ethyi (38)-(3-tert-
butoxycarbonylamino-6-fluoro- C21H27FN204  1.16 413.08
1,2,3.4-tetrahydro-9H-carbazol-9-yl)- 390.45 LC-2 '
acetate
Ethyl (3RS)(3-
benzyloxycarbonylamine-8-chioro-6- C24H24N204CIF 1.1 458.99
fluoro-1,2,3 4-tetrahydro-8H-carbazol-  458.916 LC-3 '
g-yl)-acetate
Ethyi (3RS)-(3-
) C24H25N204F 1.06
benzyioxycarbonylamzno—e—fluoro- 425.22
424.47 LC-3

1,2,3,4-tetrahydro-9H-carbazol-9-yl)-



319.14 333.15 Table 6 Listed in Table 6a below are further ermediates of
Structure 2a, prepared according to the abovementioned method. Table
wetlnlarmadiates of Structure 2a Formula tR [min] MS Data MWisGeMSs3046
miz Method [M+H] Ethyl (3S)46-fluoro-3-(3-phenyl-propylamino)-
C25H29N202F 0.91  409.15 106
1,2,3,4-tetrahydro-9H-carbazol-9-ylpacetate 408.515 LC-3 Ethyl
(38)4§-C§:X%?opropylmethyl-amino)-6- C20H25N202F 0.82

Ethyl (3RS)-(3-
benzyloxycarbanylamino-8-chloro-6- C24H24N204CIF  1.11 456,05
fluoro-1,2,3 4-tetrahydro-9H-carbazol-  458.918 Lc3

9-y)-acetate

Listed in Tabie 8a below are further intermediates of Structure ¢, prepared according to the
above-mentioned method, starting from corresponding intermediate of Structure 4.
Table 8a '

intermediates of Struciure 2¢ Formula tr Imin] MBS Data
MW LC-MS m/z [M+H]
Method

Ethy! (SRSE}{3-benzyloxycarbonylamino-6-
. CZ25H25N204F3 1.11
trifluoromethyl-1,2,3,4-tetrahydro-9H-carbazol- 475.14
474 478 LC-3
S-yl)-acetate

Ethy! (3RS)-(3-benzyloxycarbonylamino-8-
v H yioxy y C24H24N204BrF 1.11

bromo-6-fluoro-1,2,3,4-tetrahydro-8H-carbazol- 505.11
503.367 LC-3
9-ylracetate
Ethyl (38)-(3-banzyloxycarbonylamino-7-
C24H24CIFN204 not not
chloro-6-fluoro-1,2,3,4-tetrahydro-SH-carbazotl-
458.91 determined determined

9-yi)-acetate
Ethyl (3R)-(3-benzyloxycarbonylamino-8-

YHERH yioxy Y C24H25N204CI 1.1
chloro-1,2,3,4-tetrahydro-9H-carbazol-G-yi}- 441.07

440,026 LC-3
acetate

Listed in Table 9 below are intermediates of Structure 4, prepared in analogy to the
procedure described in the literature (Ha, J. D. er al., Bulletin of the Korean Soc. Chem.
2004, 25, 1784-1790).
Table 9
Intermediates of Structure 4 Formutla Iz Imin] MS Data
MW Method m/z [M+H]"

(3RS)-{8-Chioro-5-fluoro-2,3,4,9-
C20H18N202CIF 1.07

tetrahydro-1H-carbazol-3-yl)- 373.03
. 372.825 L.C-3
carbamic acid benzyl ester
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fluoro-1,2,3,4-tetrahydro-9H-carbazol-9-y11- 345.18 acetate 344.428

LC-3 Ethyl (3S)-(6-fluoro-312-(4-trifluoromethyl- C25H26N203F4 0.95
wihanexy«eshylamino]-1,2,3,4-tetrahydro-9H-  479.07 PCT/IB2007/053046
carbazol-9-y1}-acetate 478.484 LC-3 Ethyl
(3S)-[6-fluoro-3-(2-phenoxy-ethylamindf’C24H27N203F 0.88  411.10
1,2,3,4; r0-9H-car -9-y1]-acetate 410.487 LC-3 Ethyl
(35)-[§°1ﬁ?‘§§}%$’n%&%5% Tmino 121 PHRB205F 1 0

tetrahydro-1H-carbazol-3-yi)- 372.99

_ 372.825 LC-3
carbamic acid benzyl ester

(SRS)-{6-Fiuoro-2,3,4,9-tefrahydro-
) C C20H18N202F 1.02
1H-carbazol-3-yh-carbamic acid = - 339.12

338.38 LC-3
benzyi ester

Listed in Table 9a below are further intermediates of Structure 4, prepared according to the

abovementioned procedure,

Table 9a
Intermediates of Structure 4 Formula fr [min] MS Data
Mw Method m/z
[M+H]"

(3RS)-(6-Triflucromethyl-2,3,4,9-
C21H19N202F3 1.07
tetrahydro-1H-carbazol-3-vi)- 389.08

, 388.388 LC-3
carbamic acid benzyl ester

(3RS)-(8-Bromo-8-fluore-2.3,4,9-
C20H18N202BrF  1.07
tetrahydro-1H-carbazol-3-yi)- 417.03
o 417.277 LC-3
carbamic acid benzy! ester

(3R S)-(7-Chioro-6-fluoro-2,3,4,9-
C20H18N202CIF  1.05
tetrahydro-1H-carbazol-3-vi)- 373.07
o 372.825 LC-3
carbamic acid benzyl ester

(3R)-{8-Chioro-2,3,4,9-tetrahydro-
C20H19N2G2Cl 1.05

1H-carbazol-3-yl)-carbamic acid 355.11

354.836 LC-3
benzyl ester

{General Method for the Preparation of Intermediates of Structure 1 from

intermediates of Structure 8a

To a solution of the respective amine (0.140 mmol, 1.5 eq.), HATU (0.140 mmol, 1.5eq.)
and DIEA (0.048 mi, 0.280 mmol, 3 eq.) in 0.5 ml (DMF/THF 4:1) is added a solution of an
intermediate of Structurc 8a in 0.5 ml (DMF/THF 4:1). The reaction mixture is stirred for
20h, then diluted with DCM and sat. NaHCOj; solution. Afier stirring for an addit-ional Ih,
H;0 is added and the org. phase is separated. The ag. phase is extracted with DCM, the



0.77 349.15 1,2,3,4-tetrahydro-9H-carbazol-9-y1]-acetate 348.417 LC-3

Method (B) WO 2008/017989PCT/1B2007/053046 102 0.132 ml, 1.05
wasih@nd the corresponding aldehyde (0.806 mmol, 1.1 eq.) ip &GN EdDos3046

ml) is added NaBH(OACc)3 (1.62 mmol, 2.2 eq.). The reaction mixture is

stirred overnight and diluted with DCM!&fid sat. NaHCO:, solution. The

resulting ag. phase is extracteg three times with DCM. The compined org.
T P S e R R e Bt o SobpoTa e fye crude
ideymegsitd hEStrudterproduct is purified by flash-chromatography on silica

gel (DCM/MeOH, 95:5) to give the desired intermediate of Structure 2a in

66 to 95% yield. Listed in Table 6b below are intermediates of Structure
Lyt preparditatobding torthnternaisgvementinedumethaocifTablechling to the

Jmedigles %éﬂ%&?%ﬁ@%%%%ﬂiﬁ [IH%QJDM%R@SZ ?%\?&%'GM&%{% starting

Method [M+H] Ethyl (3S)-(6-fluoro-3-phenethylamino-1,2,3,
material.
Table 1¢
intermediates of Structure 1 starting from Formula tr [min] MS Data
intermediates of Structure 8a Mw LC-MS mfz

Method [M+H]"
Ethyl (3S)-{3-[(RS)-2-henzyl-3-(2-
methylbenzyl)-carbamoyl-propionylaminol-6- C34H36FN304 1.06

570.21
fluoro-1,2,3,4-tetrahydro-GH-carbazol-9-yl}- 569.67 LC-3
acetate
Ethy! (3S)-{3-[(RS)-2-benzyl-3-(3-mathoxy-
. . ‘ C34H3B8FN305 1.06
phenylcarbamoyi}-propionylaminol-6-fluore- 586.21
o 585.67 LC-3
1.2,3,4-tetrahydro-9H-carbazol-9-yil-acetate
Ethyl (3S)-{3-[{RS)}-2-benzyl-3-(4-chloro-
] ' C33M33CIFN304  1.08
phenylcarbamoyl)-propionylamino}-6-flucro- 580.2
590.08 LC-3
1.2,3,4-tetrahydro-9H-carbazol-9-yl}-acetate
Ethyl (3S)}{3-[{RS)-2-benzyl-3-(4-fluoro-
) ) C34H35F2N304  1.05
benzylcarbamoyl)-propionylamino}-8-fluoro- b88.25
587.66 LC-3
1.2,3 4-tetrahydro-9H-carbazol-9-yl}-acetate
Ethyl [(38}-3-{{RS)-2-benzyl-3-propyicarbamoyl-
_ ) yrompropy Y C30H36FN304 1
propionyiamino)-6-fluoro-1,2,3,4-tetrahydro-9H- 522.26

521.62 -
carbazoi-9-yil-acetate He3
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C24H27N202F 0.88  395.18 tetrahydro-9H-carbazol-9-y1)-acetate
394.488 LC-3 Ethyl (3S)-{6-fluoro-3-Rnaphthalen-1-yimethyl)-
wo24htiNg92F 0.91 aminoM ,2,3,4-tetrahydro-9H-carbazol- gcyil}mﬁ}@%ggw
acetate 430.521 LC-3 Ethyl (3S)-(3-benzylamino-6-fluoro-1,2,3,4-
C23H25N202F 0,89 381.16 tetrahye.‘ipc? 9H-carbazol-9-y1)-acetate
G%ggrg?]l\blecﬁl%d for the Pre i ; iat Y
) paration of Intermediates of Structure 8a from

intermediates of Structure 8b

OR

Structure 8a, wherein R' represents H and R represents Cy4-alkyl

8b, wherein R’ and R independently represent Cy.q-alkyl

A solution of an intermediate of Structure 8b (0.54 mmol) and TFA (0.8 ml, 10 mmo!, 20
eq.) in DCM (8 ml) is stirred for 2.5h. The volatiles are removed under reduced pressure to

vield an intermediate of Structure 8a.

Intermediate of Structure 8a: 3-benzyl-N-(9-ethoxycarbonylmethyl-6-fluoro-2,3,4,9-
tetrahydro-1H-carbazol-3-vl)-succinamic acid is guantitative yield as light brown foam. tp =

0.97 min (LC-3), ESI-MS (pos.): m/z 481.22 [M+H]".

General Method for the Preparation of Intermediates of Structure 8b from

intermediates of Structure 2a or 2b

A solution of an appropriate intermediate of Structure 2a or 2b (2.16 mmot), an appropriate
Ci.salkanedicarboxylic acid mono-ester of Structure ¢ (4.05 mmol, 1.9 eq.), DIEA (1.5 mi,
8.65 mmol, 4 eq.) and HATU (1.64 g, 4.32 mmol, 2 eq.) in 10 ml (DMF / THF, 4:1) is
stirred overnight. The reaction mixture is diluted with AcOEt and sat. NaHCOs. The aq.
phase 1s extracted twice with AcOEt The combined org. extracts are washed with brine,
dried over MgSO,, and concentrated in vacuo. The residue is purified by flash-
chromatography on silica gel with a gradient of heptane/AcOEt to vield the desired

intermediate of Structure 8b.
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Ethyl (3S)-{6-fluoro-3-[2-(2-fluoro-phenyl)- C24H26N202F2 0.88
ethylamino]-1,2,3,4-tetrahydro-9H-carbazol-9- 413.14 yll-acetate 412.478

wbGnde/Fthugh (3S)-{6-fluoro-342-(3-fluoro-phenyl)-  C24H26N2QAR3:07733046
ethylamino]-1,2,3,4-tetrahydro-9H-carbazol-9- 413.14 ylk-acetate

412.478 LC-3 Ethyl (3S){3-(cyclohexyiffethyl-amino)-6-fluoro-
IEReRats 20 S e 8b:
3-Benzyl-N-(9-cthoxycarbonylmethyl-6-fluoro-2,3,4,9-tetrahydro- / H-carbazol-3-y1)-
succinamic acid ferr-butyl ester is obtained in 25% yield ag an orange oil: tg = 1.10 min
(LC-3), ESI-MS (pos.): m/z 53728 [M+HT"

Starting materials:

Starting materials of Structure 4:

(3R)(2,3,4,9-tetraliydro- 1 H-carbazol-3-y1)-carbamic acid 1,1-dimethylethyi ester,
(35)%(2,3,4.9-tetrahydro- 1 H-carbazol-3-y1)-carbamic acid 1,1-dimethylethyl ester,
(3R)~(6-fluoro-2,3,4,9-tetrahydro- 1 H-carbazol-3-yl)-carbamic acid 1,]-dimethylethyl ester,
and

(38)-(6-fluoro-2,3,4,9-tetrahydro-1 H-carbazol-3-yl)-carbamic acid 1,1-dimethylethyl ester;
as well as

Starting materiaté of Structure 7:

(3R)-(2,3,4,9-tetrahydro-1H-carbazol-3-ylamine),

(38)-(2.3,4.9-tetrahydro- 1 H-carbazol-3-ylamine),
{3R)-(6-fluoro-2,3,4,9-tetrahydro-1H-carbazol-3-ylamine), and
(38)~(6-fluoro-2,3,4,9-tetrahydro- 1 H-carbazol-3-ylamine),

are prepared according to literature procedures (Rosentreter U. et al., Arzneim.-Forsch.
1989, 39(12), 1519-1521); EP 0242518; Ha J. D. er al., Bulletin of the Korean Soc. Chem.
2004, 25, 1784-1790; WO 03/033099).

Starting materials of Structure 8:

Starting materials of Structure 9 are commercially available or synthesized according to

well known methods (see for example: J. Org. Chem. 1986, 5/(5), 938-940).

NMR data of selected compounds are given in Table 11 below,

Table 11
Compound Chemical shifts (8) in parts per million (ppm) Solvent
(35)-13-(3-Cyclopentyl- 0.99 (br.s, 2H), 1.41-1.64 (m, SH), 1.98 (m, 2H),

propionylamino)-1,2,3,4- 200 (1, 2H), 2.48-2.72 (m, 4H), 2.99 (m, 1H),
tetrahydro-9H-carbazol-9- | 4.33 (m, 1H), 4.63 (s, 2H), 6.03 (d, 1H), 6.94-
yl]-acetic acid 7.14 (m, 3H), 7.32 (d, 2H).

CDCls

(3RS)-[3-(3-Benzyl- 178 (m, 1 H), 2.02 (m, I H), 2.48 (m, 1 H), 2.69 | DMSO-




387.20 1,2,3,4-tetrahydro-9H-carbazol-9-ylkacetate 386.509 LC-3 WO
20081017989PCT/1132007/053046 Cleavage of PG= tert-butoxycarbonvl
wheaskites solution of an ethyl PCT/IB2007/053046
(3-(err-butoxycarbonylamino-1,2,3,4-tetrahydro-9Hcarbazol-9-y1)-acetate

derivative of Structure 2c (1.61 mmol)iih]THE (4 ml) is added 2N HCI (2

|

A

+ Tl

ormed piecipita
targfiydrth@/desitedel Ginte
Iantitative, yieL d. Listed
)gg prepared according t
corresponding intermedid

Intermediates of Structur
Ethyl(3R)-(3-amino-1,2,3

URHE Tormad précipitate 1 Miered O Hinsed with diciny athar- and ried

Ty
1

14

rhhediate(of Sthuctire(@blad a tiité, Sokid, it 88
in T I redntesmediat ryctyr
v ol et g 2t
1t Jof Structure 2c as starting material. Table 7
e 2bFormula MW _

4-tetrahydro-9H- C16H21N202C1 tR [min]

D

CHIbAS By Rebtae
Rdpyd (ISP (Brgtnino-1,2,3
bazql-9-y1)- h
e e
tetrahydro-9H-carbazol-9-

yl}-acetic acid

Z M40 (Barénd (p73.48, 1.97 (m, 1 H), 2.38
@Q@bﬂﬁ@%@&-ﬁ%&'—l@%ﬁ 2.70 (m, 2 11_/) 2.80 (t,
44etrahydro-9H- C16H21N202C1 0.74 273.16
@,‘ﬁémgﬁd@g@,@%m@@} (m, I H), 4.87 (m, 2 | DMSO-
L 258, 4dt, 1 H), 7.01 (m, 4 H), 7.33 (dd, 1 H), | ds

7.93 (d, 1 H), 12.90 (bs, 1H)

s

(38)-(6-Fluoro-3-{(2RS)-2-
[(4-fluoro-
phenyicarbamoyl)-methvl]-
3-phenyl-proptonyliamino }-
1,2,3 4-tetrahydro-9H-

carbazol-9-yl)-acetic acid

1.59 (m, 0.5 ), 1.74 (m, 1 H), 1.91 (m, 0.5 H),
2.32 (m, 2 H), 2.68 (m, 4 H), 2.90 (m, 1 H), 3.08
(m, 1 H). 3.57 (m, 1 H), 3.95 (m, 1 H), 4.84 (m, 2
H), 6.87 (m, 1 H), 6.97 (d, 0.5 H), 7.10 (m, 2.5
H), 7.21 (m, 3 H), 7.30 (m, 3 H), 7.60 (m, 2 H),
7.97 (t, 1 H), 9.99 (d. | H), 13.00 (br.s, 1H)

DMSO-
ds

(3S-3-
{Benzyloxycarbonyl-
cyclopropyimethyi-amino)-
6-fluoro-1,2,3,4-
tetrahydro-9H-carbazoi-9-

yl]-acetic acid

0.26 (m, 2 H), 047 (d, 2 H), 1.07 (m, 1 H), 2.05
(m, 1 H), 2.18 (m, 1 H), 2.82 (m, 2H), 3.21 (d, 2
H), 4.10 (m, 1 H), 4.88 (s, 2 H), 5.14 (s, 2 H), | DMSO-
688 {t, 1 H). 7.19 (d, 1 H), 7.45 (m, 6 H), 12.90 | ds
(br.s, 1H).

(35)-{3-
[Benzyloxycarbonyl-(2-
methoxy-ethyl)-aminci-6-
fluoro-1,2,3 4-tetrahydro-
9H-carbazol-9-yi}-acetic

2.06 (m, 2 H), 2.77 (m, 6 H), 3.29 (m, 2 H), 3.45
(m, 3 H), 4.08 (dd, 1 H), 4.88 (m, 2 H), 5.13 (s, 2 | DMSO-
), 6.89 (m, 1 H), 7.16 (m, 1 H), 7.34 (m, 6 H), | ds

13.00 {br. s, 1H).

propiony!]-(2-phenoxy-

acid .
{38} {6-Fluoro-3-[[3-(2~ 1.93 {dd, 1 H), 2.09 (m, 1 H), 2.75 (m, R H), 3.66 | DMSO-
methoxy-phenyl)- (m, 3 H), 3.77 (m, 2 H), 4.13 (m, 3 H), 490 (m, 2 | d¢

H), 6.90 (m, 6 H), 7.17 (m, 3 H), 7.33 (m, 3 H),




C16H20CIFN202 0.74 tetra hyd ro-9H-carbazol-9-yl)-acetate 291.15
326.79 hydrochloride LC-2 Ethyl(3S)-(3-amino-6-fluoro-1,2,3,4-

WG 26H20OMR02CIF 0.73 tetrahydro-9H-carbazol-9-yl)-acetatec29i28d7/053046
326.79 hydrochloride LC-2 WO 200?{2%7989PCT/182007/053046 104

Cleavaoe of PG= benzyloxycarbonvl

stirred solution of an ethyl

(3=hen Iil% ylbgl’lsi.’)g_[lyidlll.ll(iién {éﬁ‘*ilt{ hydro-9H-tarbazol-9-y1)-acetate
(ﬁ%ﬁ éiﬁ\l)/[e f Structure 2 7.5g§nm%l)¥|§AcOH (85 ml) and EtOH (20 ml) is
tadefediPP/E@bEald-0.76 mmol, 0.1 eq.). The reaction mixture is stirréd
JPQB@%&JM@V a H2 atmosphere then diluted with DCM and filtered over ja
pfug of cclite. A solution of 4M HC1 in dioxane (30 ml, 10 eq.) is added 1o

fse%fglé[etfg ?gl%the solvents abetdraobedlin Vadttidne Yitk. ahdhtermédiate
rUctire®2h.  Listed nHhables e belowaredurthes internedigtesiyf,

[Sanichaten?by e thatie@d-according to the 10above-mentioned methods, | DMSO-
ﬁllgiéh tlhe_(g:ol{)rnes}vr)p]{%nﬁllil% intéritddiate bt Stidctive’ X )ad - dtaftihg Hatéridl. i

able 7a Intermediates of @tructure BaRRIMUALR IMithMSDAAS (m, 1

MW e yrive-9 /-

H), 13.00 (br.s, 1H).

carbazol-9-yl}-acetic acid
(3RS)-(3- 176 (m, 1H), 2.05 (m, 1H), 2.48 (m, 1H), 2.68
Benzyloxycarbonylamino- | (m, 1H), 2.75 (¢, 1H), 2.93 {d, 1H), 3.77 (m, 1H), DMSO
6-fluoro-1,2,3.4- 4.85 (s, 2H), 5.05 (s, 2H), 6.87 (dr, 1H), 7.14 (dd, . .
tetrahydro-9H-carbazol-9- | 1H), 7.29-7.38 (m, 5H), 7.46 (m, 1H). ’
yl}-acetic acid

0.86 (¢, 3H), 120 (¢, 3H), 1.31 (m, 2H), 1.42 (m,
(38)-Ethyl ~ [3-(3-butyl-
. 2H), 2.06 (m, 2H), 2.64 (dd, 1H), 2.70 (m, 2H), | DMSO-

uretdo)-1,2,3 4-fetrahydro- .

3.03-3.10 (m, 3H), 4.18 (g, 2H), 4.28 (m, 1H}, | ds
9H-carbazol-9-yl}-acctate ‘

471 (s, 2H), 7.04-7 .21 (m, 3H), 7.45 (d, 1H).
(38)-Ethyl (3- | 0.93 (1, 3H), 1.24 (¢, 3H), 1.63 (m, 2H), 2.03-2.14
propoxycarbenylamino- (m, 2H), 2.65 (dd, 1H), 2.77 {t, 2H), 3.12 (dd, .
1,2,3,4-tetrahydro-9H- 1H), 4.02 (1, 2H), 4.20 (m, 4H), 4.72 (s, 2H), ’
carbazol-9-yl)-acetate 7.07-7.14 (m, 1H, H), 7.17 (m, 2H), 7.44 (d, 1H).

(38)- Ethy! [3-(2-phenoxy- | 1.24 (z, 3H), 2.04 (m, 1H), 2.17 (m, 1H), 2.60-
acetylamino)-1,2,3,4- 2.86 (m, 3H), 3.15 (dd, 1H), 4.20 (g, 2H), 4.53 cDCl
tetrahydro-9H-carbazol-9= | (m, 1H), 4.49 (s, 211), 472 (s, 2H), 6.71 (d, 1H), |
yij-acetate 6.90 (s, 2H), 7.02-7.27 (m, 6H), 7.45 (d, 1H).

(3R} EBthyl  (3-tert- | 1.25 (1, 3H), 1.45 (s, 9H), 1.99 (m, 1H), 2.12 (m,
butoxycarbonylamino- 1H), 2.63 (dd, 1H,), 2.75 (m, ZH), 3.09 (dd, 1H), —
1,2,3,4-tetrahydro-9/- 4,16 (m, 1H), 4.21 (d. 2H), 4.72 (s, 2H), 7.18 (m, ’
carbazol-9-yl)-acetate 3H), 7.45(d, 1H).

(3R)- Ethyl {6-fluoro-3-[2- | 1.24 (z, 3H), 2.04 (n, 2HY, 2.60 (m, 2H), 2.70 (dr,
(4-trifluoromethyl-phenyl)- | 1H), 3.01 (dd, 1H), 3.54 (s, 2H), 4.19 (g, 2H),  CDCh
acetylamino}-1.2,3,4- | 4.43 (m, 1H), 4.66 (s, 2H), 5.58 (d, 1H), 6.88 (1,




Method [M+H] Ethyl (3RS)-(3-amino-8-chloro-6-fluoro-1,2,3,4-

C16H19N202CI2F0.78 3

wbyseghiesse361.243LC-

(3RS)-(3-amino-6-fluoro-

25.05 tetrahydro-carbazol-9-y1)-acetate

3 Ethyl PCT/IB2007/0
1,2,3,4-C20H19N202F1.02 339.12

tetrahydro-carbazol-9-y1)-acetate hyd chloride338.381LC-3 General
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[methyl-{4-nifro-
benzenesulfonyl)-amino]-
1,2.3 4-tetrahydro-9H-

carbazol-9-yl}-acetate

@2LH28N204{3-flGotouio)

ycarherABmins-1:2, B, 230485 BT 463 (dd,

1H), 2.75-2.82 (m, 3H), 2.94 (s, 3H), 4.20 (d,
2H), 4.36 (m, 1H), 4.67 (s, 2H), 6.90 (di, 1F),
6.97 (dd, 1H),7.06 (dd, 1H), 8.03 (d, 1H), 8.37 (d,
1H).

CDCla

(3RS)-(8-Chloro-6-fluoro-
2,3,4,9-tetrahydro-1/-
carbazol-3-y)-carbamic

acid benzyl ester

176 (m, 1H), 1.99 (m, 1H), 2.48 (m, 1H), 2.74-
2.93 (m, 3H), 3.80 (m, 1H), 5.03 (s, 2H), 7.00 (dd,
tH), 7.10 (dd, 11), 7.28-736 (m, 5H), 7.43 {d,
1H), 11.10 (s, 1H).

DMSO-
ds
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tetrahydro-9H-carbazol-9-y1)-acetate LC-2 Ethyl(3S)-(3-tert-
C21H28N204 1.15 butoxycarbonylamino-1,2,3,4- 395.15 372.463
wiehimbydres®H-carbazol-9-yl)-acetate LC-2 Ethyl(3R)-(3-tergct/1B2007/053046
butoxycarbonylamino-6-fluoro-021H27FEN204 1.15 413.09
1,2,3,4-tetrahydro-9H-carbazol-9-y1)-]§60.45 LC-2 acetate
Bﬁ%ﬁ%}%a%%}ert- butoxycarbonylamino-6-fluoro-021H27FN204 1.16
:091,2,3,

ﬁ'—tetrahydro-9H-carbazol-9-y1)-390.45 acetate
Preparation of hCRTHZ receptor membranes and radioligand binding assay:

Preparation of the membranes and radi.oli.gémd binding assays are performed according to
known procedurces (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 per
plate (5 mM Tris, pH 7.4, 1 mM MgCl;, 0.1 mM PMSF, 0.1 mM phenanthroline) 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 cell homogenizer for 30 s. The membrane
fragments are collected by centrifugation at 3000 g for 40 min and resuspended in buffer B

(50 mM Tris, pH 7.4, 25 mM MgCly, 250 mM saccharose) and aliquots are stored at -20°C.

Binding assay is performed 1n a total volume of 250 pl. In each well, 75 pl buffer C (50 mM
Tris, pH 7.4, 100 mM NaCl, 1 mM EDTA, 0.1% BSA (protease free), 0.01 % NaNa) 1s
mixed with 50 ul HY-PGD, (2.5 oM, 220°000 dpm/well, Amersham Biosciences,
TRK734), 100 pl CRTH2 membranes to give 80 pg per well, and 25 pl of test compound in
buffer C containing 1% DMSO. For unspecific binding, PGD; is added to the reaction
mixture at | pM final concentration. This binding assay mix 1s incubated at rt for 90 min
and then filtered through a GF/C filter plate. The filter is washed three times with ice cold
binding buffer C. Then, Microscint-40 (Packard, 40 pl/well) is added and the receptor bound
radioactivity is quantified by scintillation counting in a “TopCount” benchtop microplate

scintiliation counter (Packard).

Results for ligand binding to the hCRTHZ receptor:

Antagonistic activities (1Csg values) of compounds of Formula I are in the range of 0.1 to
10000 nM with respect to the hCRTH2 receptor (preferred compounds: < 1000 nM, more
preferred compounds: < 100 nM, most preferred compounds: < 10 nM). ICs values of 242
from 251 exemplified compounds (9 1Cs; values being not available) are in the range of 0.4-
2050 oM with an average of 97 nM with respect to the hCRTH2 receptor. Antagonistic

activities of selected compounds are displayed in Table 12.



LC-2 Ethyl(3RS)-(3-

benzyloxycarbonylamino-8-chloro-5-C24H24N204C1F 1.11 458.99
whuomexd 28, 4-tetrahydro-9H-carbazol-458.916 LC-3 9-y1)-apetate2007/053046
Ethyl(3RS)-(3- C24H25N204F 1.06 kglegzonxycarbonyIamino-G-fIuoro-
- z01-9-y1l)- 106 acetate
TE&@/{@RS)-(S- benzyloxycarbonylamino-8-chloro-6- C24H24N204CIF

425.22 424.47 LC-3 1,2,3,4-tetrahydro-9H-carba

1.11459.05 fluoro-1,2,3,4-tetrahydro-9H-carbazol

458.916LC-3

9-yI)-acetate Listegd i, 1aRig 8a below are furthe
Structure 2c, prepared according to the above-mg

DERTRAIHAS

f

2ntioned method, starting

fluoro-1,2,3,4-tetrahydro-9H-carbazol-9-yi}-acetic acid

from corresponding intermediate of Structure 4. | 1Cso (nM)
(SS)~{3~(3ﬂ3—Diphenyl—propionyiamino)—6-ﬂuoro~1 b 20 3,4 2
. tetrahydro-9H-carbazol-9-yl}-acetic acid |

(35)-(3-{ Acetyl-[2-(2-fluoro-phenyi)-cthyl]-amino § -6~ 4
fluoro-1,2,3,4-tetrahydro-9H-carbazol-9-yl}-acetic acid
(35)-(6-Fluoro-3-{(2-methoxy-cthyl}-{ 3-(2-methox y- 6
phenyl)-propionyl]-amino}-1,2,3.4-tetrahydro-9F/-
carbazol-9-yl)-acetic acid
(35)-{3-I(RS)-2-Benzyl-3-(3-methoxy- 6
phenylcarbamoyl)-propionylamino ]-6-fluoro-1,2,3,4-
tetrahydro-9H-carbazol-9-yl} -acetic acid
(3S5)-{3-(3-Benzyl-1-cyclohexyimethyl-ureido)-6-fluoro- 6
1,2,3.4-tetrahydro-9H-carbazol-9-yl]-acetic acid
(35)-{3-[2-(4-Chloro-phenoxy)-acetylamino]-6-fluoro- 9
1,2,3,4-tetrahydro-9H-carbazol-9-yl} -acetic acid
(35)-{3-[(2,3-Dihydro-1H-indole-2-carbonyl)-amino]-6- 11
fluoro-1,2,3,4-tetrahydro-9H-carbazol-9-yl} -acetic acid
(35)-{6~-Fluoro-3-[3-(4-methyisulfanyl-phenyl)- 14
propionylaminoi-1,2,3 4-tetrahydro-9H-carbazol-9-yl} -
acetic acid

38 {3-[3-(2,5-Bis-trifluoromethyl-phenyl)- 15
propionylamino]-6-fluoro-1,2,3 4-tetrahydro-9H-
carbazol-9-v1}-acetic acid
(3.5)-3-(3-Benzo[ 1,3 ]dioxol-5-yl-propionylamino }-6- i5
fluoro-1,2,3,4-tetrahydro-9H-carbazol-9-yl]-acetic acid
(35)-{6-Fluoro-3-{ethyl-(3-phenyl-propionyl}-amino]- 16
[,2.3,4-tetrahydro-9H-carbazol-9-yl } -acetic acid

38)-{3-[3-(2,4-Dichloro-phenyl)-propionylaminoj-6- 16




Table 8a Intermediates of Structure 2cFormulatR [min]MS Data
MWLC-MS m/z [M+Hr Method Ethyl (3RS)-(3-benzyloxycarbonylamino-6-
wisiflsiereomethy1-1,2,3,4-tetrahydro-9H-carbazol9-y1)-acetate gtk 2007653046

(3R8)-(3-benzyloxycarbonylamino-8-

bromo-6-f|uoro-l,2,3,4-tetrahydro-9H-Eé@bazolQ-yl)-acetate Ethyl

L0,

n{BR)«(Brschzytosyrdribonylarhihd-Bietrahydro-9H-

elow ar

ClIOra-aoro 2.3 418t hytir-on CSEARSIBI1)-acetde Ethy

ca?gg%qiéf-’gl*ﬁaéé%tr ; a/dro-9H-carbazoI-9-y1)- acetate Listed in Table 9
bel intermediates of Structure 4, prepared jn analogy to th

e

Struc oro-5-fluoro-2,3,4,9-

Ipvetediverdesibettinethe etatuybdaicdyD-@tal., Bubétin of t
i . Chem. 2904, -1790).; le (9 Intermediates of
pISRIEANLB05. 1501 P04, 2. TS T00) Tabi

ne

9teltrateytircicifi-carbazol-3-y1)- carbamic acid benzyl ester FormulatR [min]

(3'3):37 -'?2-@3%\%‘4! AL Az I T G AR RN AQRCI
| PEFABROBIOSE0aE ORI e NPBICHE .06

teatrahvdro-1H-carhazol-3-11) 372.99 carbamic

107373703

cid-benzyl-estar

[Sreblee s g P s 4 evanycro

propionylamino]-1,2,3 4-tetrahydro-9H-carbazol-9-yl} -

1

acetic acid

C
5LC-3 WO 2008/017989 107 (3RS)-(8-Chloro-6-fluoro-2,3,4,9-

(3R)-{3-[3-(3-Chloro-phenyl)-propionylamino]-6-
fluoro-1,2,3,4-tetrahydro-9H-carbazol-9-yl }-acetic acid

39

358)-{6-Fluoro-3-[3-(3-trifluoromethoxy-phenyl)-
propionylamino}-1,2,3,4-tetrahydro-9H-carbazol-9-yl} -

acetic acid

47

3RS)-[8-Chloro-6-fluoro-3-(3-phenyl-propionylamino)-
1,2,3 4-tetrahydro-9/H-carbazol-9-ylJ-acetic acid

57

(35)-{3-[(2-Benzyloxy-acetyl}-methyl-amino |-6-fluoro-
1,2,3 4-tetrahydro-9H-carbazol-9-yl }-acetic acid

60

(3R)-[6-Fluoro-3-(3-p-tolyl-propionylamino)-1,2,3,4-
tetrahydro-9H-carbazol-9-ylj-acetic acid

61

35)-{6-Fiuoro-3-[3-(4-methanesulfonyl-phenyl)-
propionylamine]-1,2,3,4-tetrahydro-9H-carbazol-9-yl} -

acetic acid

72

38)-(3-Isobutoxycarbonylamino-1,2,3,4-tetrahydro-9H-

carbazol-9-yl)-acetic acid

84

(38)-13-[3-(3-tert-Butoxycarbonylamino-phenyl)-
propionylamino]-6-fluoro-1,2,3,4-tetrahydro-9H-

carbazol-9-yl}-acetic acid

93
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C20H19N202F 1.02 1H-carbazol-3-yl)-carbamicacid 339.12 benzyl

ester 338.38 LC-3 Listed in Table 9a below are furthe termediates of
wtraesnesdy prepared according to the abovementioned procegiigsddRieoss

9a Intermediates of Structure 4FormulatR [min] MWMethod

(3RS) (6 Trifluoromethyl -2 3 4,9- 021H19N202F31 07

3[ cllu 8;( o |V|&3mu fM+H1-389-08-—388-388
Egrg g%dc aci nzy ;~Y,ter yé (g’ romo-6- fILFoTro 2,3,4,9-
te@zbfﬂlsﬁmlpFZtét%ﬂh}ydcmclHLdarbazoI -311)-
(3R)-{3-(3-Phenylsulfonyl-ureido}-1,2,3,4-tetrahydro- 147

O H-carbazol-9-yl]-acetic acid

(3R)-[3-(3-Naphthalen-1-yl-ureido)-1,2,3 4-tetrahydro- 152
G H-carbazol-9-yli-acetic acid

(3R)-[3-(2-Thiophen-2-yl-acetylamino)-1,2,3,4- 297
tetrahydro-9H-carbazol-9-yl]-acetic acid

(3R)-[3-(3-Cyciopentyl-propionylamino)-1,2,3,4- 400
tetrahydro-9H-carbazol-9-yl]-acetic acid

(3R)-(3-Benzoylamino-1,2,3 4-tetrahydro-9H-carbazol- 488

O-yi)-acetic acid

(3S)-{6-Fluoro-3-{(1H-indole-2-carbonyl}-amino |- 824
1,2,3,4-tetrahydro-9H-carbazol-9-yl} -acetic acid

(35)-[3-(3-Butyl-ureido)-1,2,3,4-tetrahydro-9H- 896

carbazol-9-yl]-acetic acid

Infraceliular calcium mobilization assay (FLIPR):

Cells (HEK-293), stably cxpressing the hCRTH2 receptor under the control of the
cytomegalovirus promotor from a single insertion of the expression vector pcDNAS
(Invitrogen), are grown to confluency in DMEM (low glucose, Gibco) medium
supplemented with 10% fetal calf serum (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 rt for 5 min in assay buffer (equal parts of
Hank's BSS (HBSS, Bioconcept) and DMEM (low glucose, without phenol red, Gibeo)).
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), and 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 ul per well, and sedimented by centrifugation.
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1.07 417.03 417.277 carbamic acid benzyl ester LC-3
(3RS)-(7-Chloro-6-fluoro-2,3,4,9- C20H18N202CIF

wieinahydregd H-carbazol-3-y1)- 1.05 373.07 372.825 carbanygfﬁmdgbaM(
ester LO-3 (3R)-(8-Chloro-2,3,4,9- te& qif]ydro 020H19N202CI 1.05
1H-carbazol-3-y1)-carbamic acid 3551

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 I, (Biomol, Plymouth Meeting, PA) is used as an agonist.

A FLIPR384 mstrument (Molecular Devices) is operated according to the manufacturer's
standard mstroctions, adding 4 pl of test compound dissolved at 10 mM in DMSO and
diluted prior fo the experiment in assay buffer to obtain the desired final concentration. 10 pl
of 80 nM prostaglandin D, (Biomol, Plymouth Meecting, PA) in assay buffer, supplemented
with 0.8% bovine serum alburmin (fatty acid content <0.02%, Sigma), 15 then added to
obtain a final concentration of 10 nM and 0.1%, respectively. Changes in fluorescence are
monitored before and after the addition of test compounds at A.,=488 nm and Aew=540 nm,
Ermigsion peak values above base level after prostaglandin D, addition are exported after
base line subtraction. Values are normalized to high-level contro! (no test compound added)
after subtraction of base line value (no prostaglandin D, added). The program XLIfit 3.0
(IDBS) is used to fit the data to a single site dose response curve of the equation (A+{((B-
AY(1+((C/x)"Dn)) and to calculate the 1Csq values.
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354.836 benzyl ester LO-3
GeneralMethodforthePreparationofintermediates of Structure | from
intermediates of Structure 8a To a solution of the respective amine (0.140
mrnol, 1.5 eq.), HATU (0.140 mmol, 11%&q.) 10 and DIEA (0.048 ml, 0.280
mmol, 3 eq.) in 0.5 ml (DMF/THF 4:1) is added a solution of an

Chintesmediate of Structure 8a in 0.5 ml (DMF/THF 4:1). The reaction
mixture is stin-ed for 20h, then diluted with DCM and sat. NaHCO3

t. dohaivpovailardtirringlédr an additional Ih, H20 is added and the org. phase
is separated. The aqg. phase is extracted with DCM, the WO '
20081017989PCT/1B2007/053046 108 combined org. extracts are
concentrated under B%trea of air to yield the desired crude intermediate of
Structure 1. Listed in Rable 10 below are inteiediates of Structure 1,
prepared according to Mg aBovementioned method with corresponding
inteimediate of Strucyure 8a as starting material. Table 10 Intermediates of

' T QmFormulatR [min] MS Data intermediates of

- nﬁl-%—@-chloro-phenylcarbamoyl)-propionylamino]-6-f
luoro-1,2,3,4-tetrahy ok F'I-carbazol-g-yo-acetate Ethyl
(3S)-{3-[(RS)-2-benzy1-3-(4-fluoro-benzylcarbamoyb-propionylamino]-6-fl
uoro-1,2,3,4-tetrahydro-9H-carbazol-9-y0-acetate Ethyl
[(3S)-3-((R$)-2-benzyl-3-propylearba
moyl-propionylamino)-6-fluoro-1,2,3,4-tetrahydro-9H-carbazol-9-y1Facetat
e WO 2008/017989PCT/1B2007/053046 109 General Method for the
whigrgparation of Intermediates of Structure 8a from intermediates of
Structure 8b  OR Structure8a, wherein R' represents H and R represents
Ci_4-alkyl 58b, wherein Rand R independently represent C
R!, Rz, R? and R? independently represent hydrogen, C;s-alkyl, Cjs-alkoxy, alkenyi,

halogen, nitro, cyano, halo-C,.¢-alkoxy, halo-C, s-alkyl, Cl_ﬁnaikylsuifonyi, or formyl;

R’ represents hydrogen, alkenyl, Ci.g-atkyl, cycloalkyl—C1-4—alkyl, Cys-alkoxy-Ci4-alkyl,
aryl-Ci.4-alkyl, or aryloxy-Cj.4-alkyl;

wherein ary} is unsubstituted, mono- or di-substituted with a group independently selected

.fr(;-m Cip-alkylendioxy, Cyg-alkoxy, Cis-alkyl, halogen, trifluoromethyl, and

trifluoromethoxy; and

RS represents  aryl-Cij-alkoxycarbonyl;  aryl-Cis-alkylaminocarbonyl;  aryl-Ci.e-
alkylcarbonyl; aryl-C.s-alkoxy-C)_s-alkylcarbonyl; arylcarbonyi-C; s-alkylcarbonyl;
aryloxy-C,s-alkylcarbonyl; cycloalkyl-Cy.s-alkylearbonyl; diaryl-C,.s-alkylcarbonyl; aryl-
Cag-cycloalkylcarbonyl; or R’-C,4-alkylcarbonyl, wherein the bridging C;4-alkyl group
may additionally be mono-substituted with aryl, and R’ represents arylaminocarbonyl,
heteroarylaminocarbonyl, Cj¢-alkylaminocarbonyl, or aryl-C; s-atkylaminocarbonyl;

wherein aryl is unsubstituted, mono- or di-substituted with a group independently selected

from C)-alkylendioxy, C;.¢-alkoxy, Ci¢-alkyl, C,¢-alkylsulfonyl, halogen, hydroxy, halo-



A solution of an intermediate of Structure 8b (0.54 mmol) and TEA (0.8 ml,
10 mmot, 20 eq.) in DCM (8 ml) is stirred for 2.5h. The volatiles are
removed under reduced pressure to yield an intermediate of Structure 8a.
10 Intermediate of Structure 8a: 119a
3-benzyl-N-(9-ethoxycarbonylmethy1-6-fluoro-2,3,4,9-
C1-tetigtybiateoIH-calloao|3-y ) ksilibdmand C acid ko yyranbicanilaniald as tight
brown foam. tR =- 0.97 min (LC-3), ESI-MS (pos.): raiz 481.22 [M+1-1]+.
15General Method for the Preparation of Intermediates of Structure 8b
from intermediates of Structure 2a or 2b A solution of an appropriate
intermediate of Structure 2a or 2b (2.16 mmol), an appropriate
ClAalkanedicarboxylic acid mono-ester of Structure 9 (4,05 mmol, 1.9
eq.), D1EA (1.5 ml, 20 8.65 mmol, 4 eq.) and HATU (1.64 g, 4.32 mmol, 2
eg.) in 10 rid (DMF / THF, 4:1) is stin-ed overnight. The reaction mixture is
diluted with AcOEt and sat. NaHCO3. The ag. phase is extracted twice
with AcOEt. The combined org. extracts are washed with brine, dried over
MgSO4, and concentrated in vacuo. The residue is purified by
flash-chromatography on silica gel with a gradient of heptane/AcOEt to
yield the desired 25intermediate of Structure 81). WO
2008/017989PCT/1132007/053046 110 Intermediate of Structure 8b:
3-Benzyl-N-(9-ethoxycarbonylmethy1-6-fluoro-2,3,4,9-tetrahydro-/H-carba
zol-3-y1)- succinamic acid tert-butyl ester is obtained in 25% yield as an
orange oil: tR =110 m n (LC-3), ESI-MS (pos.): rrilz 537.28 [M+H]. 5
Starting materials: Starting materials of Structure 4: (3R
)-(2,3,4.9-tetrahydro-1H-carbazol-3-y1)-carbamic acid 1,1-dimethylethy I
ester, (35)-(2,3,4,9-tetrahydro-1H-carbazot-3-y1)-carbamic acid
1,1-dimethylethyl ester,
10(3R)-(6-fluoro-2,3,4,9-tetrahydro-1H-carbazol-3-y1)-carbamic acid
1,1-dimethyl ethyl ester, and
(38)-(6-fluoro-2.3,4,9-tetrahydro-1H-carbazol-3-y1)-carbamic acid
1,1-dimethylethyl ester; as well as Starting materials of Structure 7:
15(3R)-(2,3,4,9-tetrahydro-1H-carbazol-3-ylamine),
(35)-(2,3,4,9-tetrahydro-1H-carbazol-3-ylamine),
(3R)-(6-fluoro-2,3,4,9-tetrahydro-1H-carbazol-3-ylamine), and
(38)-(6-fluoro-2,3,4,9-tetrahydro-1H-carbazol-3-ylamine), are prepared
according to literature procedures (Rosentreter U. et al., Arzneim.-Forsch.
201989, 39(12), 1519-1521); EP 0242518; Ha J. D. et al., Bulletin of the
Korean Soc. Chem. 2004, 25, 1784-1790; WO 03/033099). Starting
materials of Structure 9: Starting materials of Structure 9 are
commercially available or synthesized according to well known methods
(see for example: J. Org. Chem. 1986, 51(6), 938-940). 25 NMR data of
selected compounds are given in Table 11 below. Table 11 Compound
Chemical shifts (8) in parts per million (ppm) Solvent
(3S)-[3-(3-Cyclopentyl- propionylamino)-1,2,3,4- 0.99 (his, 2H), 1.41-1.64
(in, 9H), 1.98 (in, 2H), 2.06 (t, 2H), 2.48-2.72 (in, 4H), 2.99 (in,1H), CDC13
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tetrahydro-9H-carbazol-9- 4.33 (In, 1H), 4.63 (s, 2H), 6.03 (d,1H), 6.94-
ylkacetic acid 7.14 (in, 3H), 7.32 (d, 2H). (3RS)-[3-(3-Benzyl- 1.78 (in, 1
H), 2.02 (m, 1 H), 2.48 (m, 1 H), 2.69 DM50- WO
2008/017989PCT/1132007/053046 11igureido)-6-fluoro-1,2,3,4-
tetrahydro-9H-carbazol-9- yftacetic acid (m, 2 H), 2.92 (dd, 1 H), 3.93 (m,
1 H), 4.23 (m, 2 H), 4.86 (d, 2 H), 6.09 (d, 1 H), 6.30 (t, I H), 6.88 (td, 1 H),
or 44 muéhhi)dn%&ﬁaﬁ H), 7.32 (m, 3 H) d6 (38)- [6-Fluoro-3-[3-(4-
isopropyl-phenyl)propionylamino]-1,2,3,4- tetrahydro-9H-carbazol-9-
yll-acctic acid 1.19 (d, 6 H), 1.73 (m, 1 H), 1.97 (m, 1 H), 2.38 (t, 2 H),
2. 2362 actblife’ (Rid MwASBOAR2HY 2892 Q0:(bne H) dfbQdn (M,
1 H), 287 (m, 2 H), 6.88 (dt, 1 H), 7.01 (m, 4 H), 7.33 (dd, | H), 7.93 (d, 1
or piyalt PIORYHE, CPHPPIMSOM6 (38)-(6-Fluoro-3- {(2R8)-2[(4-fluoro-
Phenylcarbamoyl)-methyl11- 3-phenyl-propionylaminol- 1,2.3
,4-tetrahydro-9Hcarbazol-9-y1)-acetic acid 1.59 (in, 0.5 H), 1.74 (m, 1 H),
3. AGPIRROENS MRORdFEE (I chaim, 12068 (Frheac) ,Ré.g%?z?ﬁ?rfsr?w@wrznwﬂmpmﬁhﬂa
or Bebdefm, 1 H), 3.95 (m, 1 H), 4.84 (m, 2 H), 6.87 (m, 1 H), 6.97 (d, 0.5 H),
7.10g(m‘, 2.5 H), 7.21 (m, 3 H), 7.30 (m, 3 H), 7.60 (m, 2 H), 7.97 (t, 1 H),
or 9 9 @ SEqH R 4800 BES, 1H) DMSOd6 (38)-[3- (Benzyloxycarbonyl-
cyclopropylmethyl-amino)- 6-fluoro-1,2,3,4- tetrahydro-9H-carbazol-9-
yftacetic acid 0.26 (m, 2 H), 0.47 (d, 2 H), 1.07 (m, 1 H), 2.05,(m, 1 H)

-

4. 2l gampaue) ancepding 3T one(@l spg 6o, WhaTeln g8 (§psepppts hydrogen;
N , Ttk AR 6, H)k 42 G068 1, wherein
Ci?)%/lﬂs{jbﬁ §6JT(BBP8)- . 3%%22@&%%&&3@%& meft.bo%/-eth?l I){-%l?%ino]-%%é@y o
the| et 2z8o8netFaBpaRESItEth a0 Iﬁ@%'sﬁééﬁ@%d‘ﬂ%% fmzroy), glpgted from
Cj%%ﬂ%/ié)ldl?bg | (M, 41 ;@ﬂﬁl@l’,"ﬁa (e o881 (AmdddNuddBethoxy;
S, 2H), 6.89 (m, 1H),7.16 (m, 1 H), 7.34 (m, 6 H), 13.00 (br. s, 1H).
or pRBOABIYB S CSFNED-34[3-(2- methoxy-phenyl)-
propionyl]-(2-phenoxy- 1.93 (dd, 1 H), 2.09 (m, 1H), 2.75 (m, 8 H), 3.66
(m, 3 H), 3.77 (m, 2 F1), 4.13 (m, 3 H), 4.90 (m, 2 H), 6.90 (M, 6 H), 7.17
5. (mggmm@gcmﬁdgag}pgwsgggf glEdms 1 to 3, wherein
R2 ﬁ%%ﬁ%ﬁ’ﬁﬂ}:}% 71053046 112 ethyl)-amino]-1,2,3,4-

tetrahydro-9H-carhazol-9- yll -acetic acid
or a salt of such a compound.
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12.90 (hr. s, 1H) (35)-{6-Fluoro-3- [naphthalen-I-ylmethyl-(3-
phenyl-propionyl1)-aminol- 1,2,3,4-tetrahydro-9Hcarbazol-9-y1}-acetic acid
1.93 (m, 2 H), 2.70-3.08 (m, 8 H), 4.41 (m, 0.5 H), 4.86 (m, 2.5 H), 5.05
(m, 2 H), 6.87 (m, 1 H), 7.04 (m, 2 H),1249 (m, 3 H), 7.35 (in, 3 H), 7.56
(m, 3 H), 7.83 (m, 1 H), 7.97 (in, 1 H), 8.15 (in, 1 H), 13.00 (br.s, 1H).
DMSO0- do (3 RS)-(3- Benzyloxycarbonylamino- 6-fluoro-1,2,3.4-

6. teahydpill catharl-8 Vb a6RliGaGitiknE6 (iR 15 viRRMIM Lipié«#8is aryl-

(in,1H), 2.68 (in, 1H), 2.75 (t, 1H), 2.93 (d, IH), 3.77 ﬂn IH), 4.85 és, 2&:{),
Crz-abqeyeowd7 (dfy i) kEope 0P 7 B srf R IRTTANY ), arvioxs-

c, M Cﬂ@cﬁ%ﬁ}'%‘ihﬂ@?ﬁ@%ﬂiky] carbonyl; or R7~Cg4-alkylcarb0nyl, wherein the

_ureido)-1,2,3,4-tetrahydro-9H-carbazol-9-ylkacetate 0.86 (t, 3H), 1.2 ég
brideiperCas-alkyb e up man Additignal igbg mong s tied Tk @#oaﬁﬂo, Hppresents
ary3A3rddRHIRy B 4. 181(G1 2t A@8dIRIIH), 4.71 (s, 2H), 7.04-7.21 (in,

3H), 7.45 (d, 1H). DMSO-c/5 (35)-Et_hyLI§’C(’s§-_propoxycarbonylamino-
th,rzse,awéﬁ%m%@m@éafﬁ%w-%ﬁ- HEE%0 Yo% BIG) P AepERSIgy Ly selected
frohb(IN A2 8854, 14 (InalldXy2.65, (deidh), 2, [ ZalkyRid}iohli2 (Bdoddh), hydroxy,

4.02 (t, 2H)1,4.20 (in, 4H), 4.72 (s, 2H), 7.07-7.14 (in, 1H, H), 7.17 (in,
trifgongmethyland leqsRspstEesy: Ethyl [3-(2-phenoxy-
or aGetylaminp )kt Agtrahydro-9H-carbazol-9- ylkacetate 1.24 (t, 3H),

2.04 (in. in), 2.17 (in, 1H), 2.60- 2.86 (in, 3H), 3.15 (dd, 1H), 4.20 (q, 2H),

4.53 (in, 1H), 4,49 (s, 2H), 4.72 (s, 2H), 6.71 (d, 1H), 6.90 (s, 2H),
7. 7020k ol G8brdiAS (8. oo e 13a(BR)1EM(3rteRein R® represents aryl-Cs.q-

butoxycarbonylamino- 1,2,3,4-tetrahydro-9H- carbazol-9-y1)-acetate 1.25
alk@}e@mwhs‘c@/\,w, 159 ih, WHYDSIHYIRH, TR 6% (Gt 5‘?15?35 fih & group
ind¥iind:A8(deleddsd fohB(in,- kx4, 23, (ch1R¥1) 1AI 42t adtri it difieiBi),

7.45 (d, 1H). CDC13 (3R)- Ethyl {6-fluoro-3-[2- (4-trifluoromethyl-phenyl)-
or sl iR LEIPaMo4 (1, 3H), 2.04 (in, 2H), 2.60 (in, 2H), 2.70 (d,

1H), 3.01 (dd, 1H), 3.54 (s, 2H), 4.19 (q, 2H), 4.43 (in, 1H), 4.66 (s, 2H),

5.58 (d, 1H), 6.88 (dt, CDCE WO 2008/017989PCT2<,J£182007_/05304 413 ‘
8. 1etr&ANRYNOY ALCRRHHAL (D 2)H-ABEAte 11T S7 08 On 533%7%%?%7%@8% a

ord@p 2hick - 8dn(dindH) carbonyl group and one or more aryl moieties, said group is such
that it contains a bridging group between the carbonyl group and said aryl moiety (moieties)
of said R®, wherein the carbonyl moiety and at least one of the aryl moieties are directly
aftached to different atoms of said bridging group;

or a salt of such a compound.
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(3RS)-Ethyl(3- 1.18 (t, 3H), 1.76 (n, 14), 2.03 (in, 1H), 2.46 (in,
benzyloxycarbonylamino- IH), 2.63-2.80 (in, 2H), 2.90 (dd, 1H), 3 75 ('n,
sghoro-6-fluoro-1,2,3,4- 1H), 4.14 (q, 2H), 5.03 (s %%@53045

2H), 01 (16 tetrahydro-9H-carbazol-9- y1)-acetate (dd, 1H) 7.19

1H), 7.27-7.36 (in, 5), 7.45 (d, 1H). (33§2Ethyl [6-fluoro-3-(4- nitro- 1.28

(t 3H) 2. 076(1 d, 2H), 2.54 (dd, 1H), 2.73 (t, benzenesulfonylamino)- 2H),
eIy scoardingity S (deBryICE PR RSOPSISADONd, 1H).

(@@E[ﬂﬁ(%@ﬁpt%m -phodidd IRy deriTs- 1 cashazak-Andkaoetalavhli-o-yl]-acetic

(dd, 1H), 8.03 (d, 1H), 8.30 (d, 1H). (3S)-Ethyl[6uoro-3- 1.27 (t, 3H), 1.85

i’ 1H), 2.01 (in, 1H), 2.65 (dd, [methyl-(4-nitro- benzenesulfonyl)-am tok

(3R)-{3-[2-(3-chloro-phenoxy)-acetylamino}-6-fluore-1,2,3 4-tetrahydro-9H-carbazol-9-

yl}-acetic acid;
(3.5)-[6-fluoro-3- (3»phenyl-prepzonylammo} 1,2,3 4~tetrahydr0 9H-carbazol-9-yl]-acetic
acid;

(3R)- {3~[2—(4—chlom—phenoxy)—acetylamino};6~ﬂu0ro—1 ,2,3 4-tetrahydro-9H-carbazol-9-
yl}-acetic acid;
(35)-{3-[3-(2-chloro-phenyl)-propionylamino[-6-fluore-1,2,3 4-tetrahydro-9 H-carbazol-9-
yl}-acetic acid; '
(3R)-(3-1sobutoxycarbonylamine-1,2,3,4-tetrahydro-9H-carbazol-9-yl)-acetic acid;
(3R)-[6-fluoro-3-(3-phenyl-propionylamino)-1,2,3 4-tetrahydro-9H-carbazol-9-yl]-acetic
acid,

(38)-{3- {.3 -(4-chioro-phenyl)-propionylamino}-6-fluore-1,2,3 4-tetrahydro-9 H-carbazol-9-
vl}-acetic acid;

(3R)-(3-benzyloxycarbonylamino-6-fluoro-1,2,3 4-tetrahydro-9 H-carbazol- 9-}71) acetic acid,;
(35)-(3-benzyloxycarbonylamino-6-fluore-1,2,3,4-tetrahydro-9 H-carbazol-9-yl}-acetic acid,
(38)-{3-[2-(4-chloro-phenoxy)-acetylamino}-6-fluoro-1,2,3 4-tetrahydro-9FH-carbazol-9-y1} -
acetic acid;

(3R)-{3-[2-(2-chloro-phenoxy}-acetylamino]-6-fluoro-1,2,3 4-tetrahydro-9 H-carbazol-9-
yl}-acetic acid;
(38)-{3-[3-(3-chloro-phenyl)-propionylamino J-6-fluoro-1,2,3 4-tetrahydro-9 H-carbazol-9-
yl}-acetic acid;
(38)-[6-fluoro-3-(4-0x0-4-phenyl-butyrylamino)-1,2,3,4-tetrahydro-9H-carbazol-9-y1]-
acetfic acid;

(35)-[6-fluoro-3-(2-indan-2-yl-acetylamino)-1,2,3,4-tetrahydro-9/-carbazol-9-yi]-acetic

‘acid;

(35)-{3-[(2,3-dihydro-1 H-indole-2-carbonyl)-amino}-6-fluoro-1,2,3 4-tetrahydro-9H-
carbazol-9-yi}-acetic acid;

(38)-(3- {[2-(4-chioro-phenyl)-acetyl]-ethyl-amino } -6-fluoro-1,2,3,4-tetrahydro-9H-
carbazol-9-yh)-acetic acid;

(3R)-(3-propoxycarbonylamino-1,2,3,4-tetrahydro-9H-carbazol-9-yl)-acetic acid;
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1H), 2.75-2.82 (in,3H), 2.94 (s, 3H), 4.20 (d, 2H), 436 (in, 1H), 4.67 (s,

2H), 6.90 (di, 1H), CDCI3 1,2,3,4-tetrahydro-9H- carbazol-9-yll -acetate
vEokhdelgh-Ak4),7.06 (dd. In), 8.03 (d, 1H), 8.37 (d, IH). PCT/IB2007/053046

(3RS)-(8-Chloro-6-fluoro- 1.76 (in, IH), 1.99 (in, 1H), 2.48 (n, 1H), 2.74-

2,3,4,9-tetrahydro-1H- carbazol-3-y1)-daamic acid benzyl ester 2.93 (in,

3H), 3.80 (in, 1H), 5.03 (s, 2H), 7.00 (dd, 111), 7.10 (dd, in), 7,28-7.36 gm, ,
(& ’[ _12%0(8:%Q;gff!x@@:afpﬁﬁﬁm@b&%, gictrahydro-9H-carbazol-9-yl]-acetic
22{498/017989PC171132007/053046 114 Biological assays: Preparation of

(ST Ao B B AR S TAA M AR A BN AR o -

vagaoeding:io, known procedures (e.g. Sawyer N. et aL, Br. J. Pharmacol.

02, 137, 1163-1172). A clonal 5.HEK 293 cell li ing, high |
S S R eSS

apggmiranes. Cells are detached from culture plates in 5 ml buffer A per

\! mM_Tri 1 74,1 mV M 2 mM PMSE, O, L 1rlNL o g oo
L e e T s o oozl
Stivhlescatmeldfeskzen at -80C. After thawing, the cells are centrifuged at 500 g
185 24nin A0c thep jesuspended in huffer A, Cells are tnen 10 Jragmemted) o.y1;-
(b%/ls_k?omogeniza?f‘i%ggq\;e\(/?th a F%)I;?trc%% cgllf)hom%gfelﬁiz’e’r for BOSE.%T%?@ vl
apsifntighe fragments are collected by centrifugation at 3000 g for 40 min
(?&?‘i (eprspended imouier By{AMIM BrigsRE-1 A3 22 MM MECH2.c200 z01-9-v13 -

mM saccharose) and aliquots are stored at -20C. Binding assay is
2pEHforfibd in a total volume of 250 pl. In each well, 75 pi buffer C (50 mM

- (3819308, T AipkeRymiMatHahMM-ER 4o O 1A BRARreEasLHRRKD-O 1] acetic

% NaN;) is 15 mixed with 50 pi {31-}-PGD2 (2.5 nM, 220'000 dpm/well,
a@ifhersham Biosciences, TRK734), 100 td CRTH2 membranes to give 80

(PRY-pefweih. antl 25w of - tesheampennd hbufien @ eontaining A% DNISLetic acid;
r unspecific, hjnding, PGD2 is added to the reaction mixture at 1 ph4
A P R ARG PR A ot TS g -catbazol-
Sayid-thericfilteded through a GF/C filter plate. The filter is washed three
[ ith.ice cold 20 binding.buffer C. Then, Microscint-40 (Packard, 40,
T B ST TR B S e i By
(3BAtHtaibarcylmtingeryéatTiopChdt bemehtdphidroplate BBigtiatior acid;

S e Sl B S I ST B .
Stives ragrie 6f1d;1 to 10000 nM with respect to the hCRTH2 receptor

(3RYEA Sffﬁxﬂl%%n@%’ﬁﬂ%5938891%%:?imf}ﬁ?_%f%'l‘]@,@@ﬂl@&é’tﬂ%&@ﬁ%@u‘ﬂ%@%

most preferred compounds: < M).”1050 values of 242 from 251
Y&xé?ﬁﬁﬁﬁ’ébﬁbompounds (9 1050 values being not available) are in the

(%%gggt&ﬂzﬁ%ﬂMW%@}-@}Q‘?E?@%@&%%MME‘M%QQ§I}1t?~£|a€tic acid:

2 receptor. Antagonistic 30activities of selected compounds are

(HiSprreaar ralsrabery 4T dpie’ fotesinp B ord e R0l 2 g eio 45il)
(13D (3e3cighanyinpiRi pHamINa) By theres 122334 tetrahydro-9 H-carbazol-9-

etrahydro-9H-carbazol-9-y11-acetic acid 2 (35)-(3-
yiﬁ(&% 43%8:fluoro-pheny1)-ethylEaminol -6-
(HRpr0-1323.¢histrabtaia’ Yo sabaz e )b faeeticl agii-tetrahydro-9 H-carbazol -9~
yl}-acetic acid; ' |
(35)- {3-[4-(4-bromo-phenyl)-4-oxo-butyrylamino]-6-fluoro-1,2,3 4-tetrahydro-9H-
carbazol-9-yl}-acetic acid;
(35)-(3-{{2-(4-chloro-phenyl)-acetyl]-propyl-amino }-6-fluoro-1,2,3 4-tetrahydro-9.H-

carbazol-9-yl}-acetic acid;
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4 (38)-(6-Fluoro-3-1.(2-methoxy-ethy1)43-(2-methoxy-
phenyl)-propionylkaminol-1,2,3,4-tctrahydro-9Hcarbazol-9-y1)-acctic acid

ol 350k BrésR S)-2-Benzyl-3-(3-methoxy- PCT/IB2007/053046
phenylcarbamoyl)-propionylamino]-6-fluoro-1,2,3,4- '
tetrahydro-9H-carbazol-9-y1} -acetic adif6
35)43-(3-Benzyl-1-cyclohexylmethyl-urcido)-6-fluoro- .

é{%:é%zﬁ%&ﬂﬁﬁ é%@ﬂfzéa?b%év-&r%@%mt%éﬁr ARegpyo-y-acetic acid;

(638){BrRet4-Lblorshphanoxy)iacadaninelfhmleor o 4 Rt&rahydro-9 H-carbazol-9-
4-tctrahydro-9H-carbazo1-9-y11 -acetic acid 9 (35)- {3-

yﬁﬁﬁ?ﬁﬁﬁfd%-1H-indo|e-2-carbony1)-amino]-6- fluoro-1,2,3

(e rehyaoo3 B-Carbizoledsyhl -pbeitegpieb 43180)0]-1,2,3,4-tetrahydro-9H-

o ?bﬂlé%o A:gé%i-methylsulfanyl-phenyl)-
propiony 4 1IN0 -f[,af,]ig,ﬂ-tetrahydro-9H-carbazoI-9-y1} - acetic acid 14

(3B )-¢B4Br (2350 Bisstiafierytamethy|2phérigtiahy dro-0H-carbazol-9-y1)-acetic acid;

iopylaminel-6sfuoro- _ 9- tig ACi
ORI A SN B s
vilbreeotit, 2:814-tetrahydro-9H-carbazo1-9-ylkacetic acid 15 (35)-

kA RDENYRIOR ANk ; . OH-
e SR RO EATERE Quoro g 3 -ty dro-
cegrzgbUvbieratsracghieny1)-propionylamino]-6-
leor@- -tetrayare Qs Oyl casaticiacidll O -carbazol-9-
R e e
¥ ab‘Fﬁﬁ%\i@Hé-Z-carbonyl]-amino}-1,2,3,4-tetrahydro-9Hcarbazol-9-yl)-ac

(&b dk8- 38) & Q0234 DnArHethy 3:3-RhenyihRropieayatdt- PREN X ctic

xy-ethyl)-arninok 1,2 ,3,4-tetrahydro-9H-carbazol9-yll -acetic acid 2
48R 8)-(3-Benzyloxycarbonylamino-6-trifluoromethyl-
(172, B Ateiabydrp-At-cacbarainibyl) aetieatidd2® ¢B5yarbazol-9-y1]-acetic acid;

-Flyaro-343-(2-hydroxy-phenyl)- propionylaminql:1,
O A o DA B PR B G 3 (3o OF-carbazol-3-
v{B43e2-aditioro-phenyl)-propionylami o]-6-

lyoro-1,2,.3,4-tetrahydro-9H- 1-9-y1} -acetic acid L
s S R e o i BB st v
(PropiefytacminGriid 3:artetiatyareaoHicarhazokdydro At terbeid! 7 yl]-acetic
a§§73(§?,25)48-Chlor0-6-iIuoro-f:’»-(f:%-phenyl-propionylamino)-

,2,3,4-tetrahydro-9H-carbazol-9-ylkacetic acid 57 (35)-
(SH(3-Bumrimoxsasostyhminttyd-Ahipo}edooRf-carbazol-9-y)-acetic acid;
(393 HigtrabydroQRcatharel Rl -acelicAsithro-9 i carbazol -9-yi]-acetic acid;

(38)-[3-(3-phenethyl-ureido)-1,2,3,4-tetrahydro-9H-carbazol-9-yi]-acetic acid;

(38)-{6-fluoro-3-[3-(3-hydroxy-phenyl)-propionylaminoj-1,2,3,4-tetrahydro-9H-carbazol-9-
yl}-acetic acid;

(3R)-[3-(2-benzyloxy-ethoxycarbonylaminoe)-1,2,3 ,4-tetrahydro-9H-carbazol-9-yll-acetic
acid;

(38)-[6-fluoro-3-(3-naphthalen-2-yl-propionylamino)-1,2,3 4-tetrahydro-9#-carb ézolf9~yi]~

- acetic acid;

(38)-{6-fluoro-3-[4-(4-methanesulfonyl-phenyl}-4-oxo-butyrylamino]-1,2,3,4-tetrahydro-
9H-carbazol-9-yl}-acetic acid;
(35)-(3-{[2-(4-chloro-phenyl)-acetyl]-methyl-amino } -6-fluoro-1,2,3,4-tetrahydro-9H-

carbazol-9-yl)-acetic acid;
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60 (3R)[6-Fluoro-3-(3-p-tolyl-propionyh0)-1,2,3,4-
tetrahydro-9H-carbazol-9-y1Facctic acid 61 (35)- {6-Fluoro-3-[3-(4- met
wnssiliQrdsphenyl)- propionylamino]-1,2,3,4-tetrahydro-9Hgarhazol-9ull .
- acetic acid 72 (35)-(3-Isobutoxycarbonylamo-1,2,3,4-tetrahydro-9H-
carbazol-9-y1)-acetic acid 84 (35)- 125
343- (3 -tert-Butoxycarbonylamino-phenyl)-

oy PRRIS L ERftbHEe110) 3 4-tetr bl b ard-Sh I asedtiecittia

(9@ W O:2R08/01 (282K kH L3200 T/Ho3RAQ 1A#Tno]-1,2,3 4-tetrahydro-9 H-carbazol-
(3 )-[3-(2-Benzyloxy-ethoxycarbonylamino)-1,2,3,4-
{ aﬁ(‘g?&rco ~carbazol-9-yl]-acetic acid 117

33&E%3(@%Ehﬁl%5}difﬂ@]/ﬁrﬂiﬁ&iﬂ@)23%3&4&&%&&&%{@3&1)&20}—9—3(1}—acetic acid;

Ika etlc Cld
(?gé? fﬁéﬁ‘iﬁ cet adm (PO gl 3. Hietrahydro-OH-carbazol-9- yl}
a@ebﬁmmidazol - ylFacetlc aC|d 152

Fgﬁ-?ﬁ r(goglaq 20%%) 26 I%C%C%Il etll’rIEiIIg ? dlj%g%ﬁ!dfetrahydro 9H-carbazol-3-yl]-acetic

&(‘«BR) [3-(3- Cyclopentyl propionylamino)-1,2,3.4-

Y Hm 1 GUE- AR 2.3.4- - -
R A il 2y nbano
911 88¢38) 485 luoro-3-[(1H-indole-2- carbonyl) amino]-

(ﬁ'Sj?déil}f‘[ﬂ%trr@@ My dr8kR2 RhnylR go%?tﬂ‘lylannn L ,2,3 4-tetrahydro-
38)43-(3-B }L?ll -urcido)-1,2.3,4-tetra dro 9H carbazol-9-ylkacetic acid
G hasalcdi }aﬁQ?élélﬁﬁWmoblllzatlon assay (FLIPR): Cells (HEK-293),
(§$§*~k{ty ﬁm@@snﬁqatnﬁﬂma%ﬂ%r%%@ - adelekthaontrel Rf dhghyaro-9 A-
tomegalowrus promotor from a single insertion of the expression vector
ﬁ%’@i‘@ B{1A%H6461Y, are grown to confluency in DMEM (low glucose,
(ﬁnbwm&e@@m@m@tgﬂeww&%ﬁa{amaﬁsgrmet@isa@@mmrbmr 9-
ﬁwnzerlan d) under standard mammalian cell culture conditions (37C in a
iMfdifiéd&tmosphere of 5% CO2). Cells are detached from culture
(3ishgs| peihghacdisgheistipacbyfteniid PeFuER TN, PRS ABlhoo) Abeathaisl-9-vi | -
Qd col dected by centrifugation at 200 g at rt for 5 min in assay buffer
fequaf parts of 10 Hank's BSS (HBSS, Bioeoncept) and DMEM (low
(Yudostyavithiolit-gherblsedn@ipbohenifierckigldoatioh For A5-wtinl(ZHC- aid
n resence of 1 p.M Fluo-4 and 0.04% Pluronic F-127 (both
%@ 5%%% lllf’f%)%ég)g%%ﬁd 20 mM HEPES (Gibco) in assay buffer, the cells
(3Re-Weshduiwithcarignebusperidad.intasgaydpuftél cirbirele®dbcaottio acid;
(3Rl FLIPR assavRla rSﬁ?  (GIANENALES.099 5815 160, R) BRL ¥ larbazol-9-
%nd nglTinted by centrifugation.
Vi -aCetIe act

(38)-(3-isobutoxycarbonylamino-1,2,3 4-tetrahydro-9H-carbazol-9-yl)-acetic acid;
(38)-{6-fluoro-3-[3-(3-methoxy-phenyl)-propionylamino]-1,2,3 4-tetrahydro-9 H-carbazol-
9-yl}-acetic acid;
(38)-[6-fluoro-3-(2-phenoxy-acetylamino)-1,2,3,4-tetrahydro-9H-carbazol-9-yl}-acetic acid;

(3R)-[3-(3-phenethyl-ureido)-1,2,3,4-tetrahydro-9H-carbazol-9-yi]-acetic acid;

(38)-[3-(2-benzyloxy-ethoxycarbonylamino)-1,2,3,4-tetrahydro-9H-carbazol-9-yl]-acetic
acid;

(35)-[3-(2-phenoxy-acetylamino)-1,2,3,4-tetrahydro-9H-carbazol-9-yl}-acetic acid;
(35)-(3-propoxycarbonylamino-1,2,3,4-tetrahydro-9H-carbazol-9-yl)-acetic acid;
(35)-[3-(2-thiophen-2-yl-acetylamino)-1,2,3,4-tetrahydro-9H-carbazol-9-yl]-acetic acid,
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WO 2008/017989PCT/1B2007/053046 118 Stock solutions of test
compounds are made up at a concentration of 10 mM in DMSO, and
vas il diblted in assay buffer to concentrations required for g 7/653046
dose response curves. Prostaglandin D2 (Biomol, Plymouth Meeting, PA)
is used as an agonist. A FLIPR384 msiﬁﬁnent (Molecular Devices) is

e at d a cording fo t nufa Standard. instructions, a dlng 4

BN ocon P AC LN T EHNEE) SO STt Hor 10 the

(:e&pp?mmgﬁkﬂyasﬁambuﬁe:rdtg@magmheﬁ@str@ézﬁmfmcergttpaoencmzm

ros a Blom Kk PI
B e S n LR o e Lty o etk S content
(300298 -Sighia) pis themadtted! (D, hbtamahjfmm%nmebmm@rmfakﬁtmwﬂd
% res ectlv I nges in res 10 monitored before
?éﬂg(?ﬁl rﬁ% gldltlo?g f{{?s%téco?1 égoun 5031{ eg ﬁm a{r?dake(?h 540 nm,
B ésibmpehkwm@dbo%}b@seyﬁev@lmbﬂr@ﬁdgﬁr@wﬂt@@éﬁdﬂi@ml -9-y1}-
ﬁé EXP @rted after base line subtraction. Values are notilialized to
igh-levél control (no test compound added) after subtraction of base line
(Yatde- (ﬁd%ﬁ@gtégmhﬂhﬁrwﬁ—amkﬁ)nmé@@g@m XBHit oy BB S ubeer!-9-
y;s}) fitdhe data to a single site dose response curve of the equation (AHAB-
é@?ﬁz/g@ ((CIx)t\D)))) and to calculate the 1050 values. 119 Claims. 1. A
AAYEPIeIRONY BBy RTERORe- fRoreRd. drdd e Adadpsifesihazol-9-y)-
ag@mgql%gpt hydrogen, C1_5-alkyl, C1_5-alkoxy, alkenyl, halogen, nitro,
ano halo Cl.6- alkoxy halo C1l 6-alkyl, Ci_6-alk Isulfonyl or fonnyl;
G B Ancdige %J%R? %yc)( RED-Wapghazol-9-yD-
ag‘eiqﬂ%@dkoxy Cl 4- aIkyI aryl-Cl.4- alkyl or aryloxy- C|4 -alkyl; wherein
aryl is nsubstltuted mQno- or dj-substituted wi h a rﬁ%’%’p de%Pen ently

(BT e SRy R ESRY e HRRY haiogel SRy

addteiluw@romethoxy; and R6representsaryl-C1_3-alkoxycarbonyl,

(j;}?;{ﬂig"?ﬁjg (i?é/pé %{cﬁcar a%?ar;?fp P%nﬁl 8f 1S élgir%onyl

(Wﬁx@@ﬂtﬁwkmhmyh)ey@waakytf@w&«amﬂembmww yl]-acetic acid;
?@2%:% aé}%(; onyl, Whee;'%ﬁ ?C§ gln E%lg%)rf Egy%jﬁg%gar}ﬁ Gro-9H-

cadididialiy eamoradsubstituted Wlth aryl and R2 represents
ary#%nqgn 8{9101&% dB?tﬁQ?%M@FWﬁ%@%%r&E& Qligglgggmoggabonyl or

-alkylaminocarbonyl; wherein aryl'is unsubstituted, mono- or

(@@é&b@nﬁm@@m}m@g}@@p}m@p@mérﬁt%@@éﬁé@qr%%carbazol -9-yil-acetic acid;

| ) 1 a 1 i
5 e, b bl i

(3 @9@%%%3 qﬁéhﬁié%ﬁ%ﬁé{mﬂ%l é’omp%ﬁ?ﬁﬁ 29dA compound
(aerordiag {eoskalmbbnyiherain RinRDHand RirepreseniiydIegen. oi8.s8lo-yi)-

of such a compound. 5 3. A compound according to claim 1 or 2, wherein
2885 8piSsents hydrogen, trifluoromethyl, or halogen:; or a salt of such a
(EOMpoLng1d O afbeprpaimaciadaerdingito®ny, Dnel ot ehayasn D10 Girbazol-9-y1)-
wherein R5 represents hydrogen; C 1_3-alkyl; cyclopropylmethyl;
352 WeittiGxyethyl; phenyl-C2_3-alkyl; or phenoxyethyl, wherein the phenyl
(FpUpispinsubatiiuted, 08, menaisubstitbtea bdatbedgriowpsileciéd from
{ f ﬁ%&%&?ﬁ}%}k%ﬁ I%L’%S%%kofgr&fm @g%%gajﬁg%ﬁ% n U2 azo@é y?’j‘]acetzc acid;
(3R)-(3-decanoylamino-1,2,3,4-tetrahydro-9H-carbazol-9-yl}-acetic acid;

(
(

(3R)~(3-benzoylamino-1,2,3,4-tetrahydro-9/-carbazol-9-yl)-acetic acid;
(3R)-[3-(3-butyl-ureido)-1,2.3 4-tetrahydro-9H-carbazol-9-yl]-acetic acid;
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5. A compound according to any one of claims Ito 3, wherein R5

represents phenyl-C2_3-alkyl; or a salt of such a compound. 121 6. A
W8NBOHdsgccording to any one of claims 1 to 5, wherein REx¢eRIRSRPIS 3046

arylC1_2-alkoxycarbon yl; aryl-C2alkylaminocarbonyl; '

aryl-C1.4-alkylcarbonyl; aryloxyC1_2-dikyIcarbonyl; or

laryl-C2 _3-alkylcarbonyl; or R7-C, 4-alkylcarbonyl, wherein bridgi

T s RGeS B MO om0
areptesefits 5aryl aminocarbonyl, or C14-alkylaminocarbonyl; wherein aryl

[ stityted, mono- ar dj- jtuted with a.group in dently ..
o Ay L BNk B oo ci
(3.8-alkAshiifphytehialo e, ydnakydtoihitrerbethi)-gheatrifluakadethoxy; or
0@;%&%\33%@ compou d. 10 7. A compound according to any one of
claims1to5, Wihierein R6 represents aryl-C24- alkylearbonyl, wherein aryl

is unsubstituted, mono- or di-substituted with a group independently
igelaclsromyGhalkony G dralidobalggen. and illyeiamety: or 2
salt of such a compound. 15 8. A compound according to any one of

(ERamas(1-temsyirherdin- nfhigge- R, depresdmdrer Yot el cbheaitis acid;

bonyl NG I gl 3aid grouR i SHERhat it 4.
dootng syt o o s s
' 12

/ nyl grou I
(i) trasnet %%@h@zewﬁéﬂe%ﬁtﬁéeérém&ﬁ%%%féféf?aéﬁb9afhga%%t&~?éld;
(9kihs-aryt maleties Al e dieety-20ritachedsta diffgrontAtome M said-y11-acetic
bridging group; or a salt of such a compound. WO
a26](3)8/017989P(,:T/182007/053046 122 9. A compound according to claim
isseledeskiigmiihedgrotipreenssting:efl 2,3, 4-tetrahydro-9H-carbazol-9-yl]-acetic
%3 )43-(3,3-diphenyl-propionylamino)-6-fluoro-1,2,3,4-tetrahydro-9H-carba
476%9-y11-acetic acid; (3R)-
(1BAR{Chotrio®Meodxy)-aeatytamine] o Lare.4-2id H-tedratldic-Qdtamd] -acetic
azp1-9- Syll-acetic acid,
4 )[6-fluoro-3-(3-phenyl-propionylamino)-1,2,3,4-tetrahydro-9H-carbazol-
(DSHpacktio@éidiuoro-3-(3-phenethyl-ureido)-1,2,3,4-tetrahydro-9 H-carbazoi-9-yl]-acetic
agf)’ R)-1342-(4-chloro-phenoxy)-acetylamin66-fluoro-1,2,3,4-tetrahydro-9H-
carbazol-9- y1}-acetic acid;
(1RE5)B843 2 chibroyphenydppropiopiainng126-fue ksl dre; Astewdhpdl-5-vD)-
a?éggiég%bazol-& yl}-acetic acid;
3R)-(3-150butoxycarbonylamino-1,2,3,4-tetrahydro-9H-carbazo1-9-y1)-ac
(&hc(adignzyloxycarbonylamino-6-trifluoromethyl-1,2,3 4-tetrahydro-9H-carbazol-9-yl)-
a@@g&dﬂuoro-3-(3-phenyl—propionylamino)-l,2,3,4-tetrahydro-9H-carbaz
ol-9-ylEacetic acid; 15(35)-
(3BnB - EardrssHRpY sarBsshTamiroleoradre-4. 2 istiehatansdrentiazekd-yl- -
aHR82akR: y11l-acetic acid;

3R)-(3-benzyloxycarbonylamino-6-fluoro-1,2,3,4-tetrahydro-9H-carbazol-
(3 %_—gggﬁg%ﬁfaarbonyiammo-»8~bromo-6-ﬁuc)ro—],2,3,4-—tetrahydr0-9H—carbazoi—9-y1)—

a636)-63renzyloxycarbonylamino-6-fluoro-1,2,3,4-tetrahydro-9H-carbazo1-

(?%)]@2'351%3‘%%%?8%%&6&%%:&&%ioa-ﬁamweEf?u%yr%iifff?sxﬁt?é%ﬁ%@ﬁ-yl)—

acedthazdl-9-y11- 20acetic acid; (3R)-1342-(2-chloro-phenoxy)-acetylami

-6:fluoro-1,2,3,4-tetrahydro-911-carbazol-9- y1) -acetic acid; (35):

R S T e e S L P A by
arpazab@; y1}-acetic acid;

-fluaro-3-(4-0xe-4-phenyl-butwylamino)- 4-tetrahydra-9H-car,
(%}gfzu ?_)é%{?g%gt%{ﬁgﬁ?amgo %“?iu%%%%m&%l&fgn%‘l ,S,ﬁ%%%&}gﬁocéj{[
856 ffluphbaBe{-#eadin-2-yl-acetylamino)-1,2,3,4-tetrahydro-9H-carbazol-
9-ylkacetic acid; (35)- (3-[(2,3 -dihydro-1H-indo
le-2-carbonyl)-amino]-6-fluoro-1,2,3,4-tetrahydro-9H-
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30carbazol-9-y1}-acetic acid; (35)-(3-
([2-(4-chloro-phenyl)-acety1]-ethyl-amino}-6-fluoro-1,2,3,4-tetrahydro-9Hc
vasagalted)-acetic acid; ' PCT/IB2007/053046
(3R)-(3-propoxycarbonylamino-1,2,3,4-tetrahydro-9H-carbazol-9-y1)-aceti
c acid; WO 2008/017989PCT/1B2007/353046 123
& 1@2%‘1%@@%&%%@ A e ) S Syl o e R R
cerbhuile? 3 rethid {8dphenyl-propionyl)-amino]-1,2,3,4-tetrahydro-9H-carb

ol-9:.y11-acetic acid; . . : , . Q. T
S e e s et DIRE o et i daul
aceltbarzal:9-y11- acetic acid; _

(3 ) OXREYRroRIeNy I ANINC)-6 flugrond 3ty [9-y1)-
(%%2?%%@%9&%%%{%3@% ?HI&B QO {RARUNOY- 8 AR T e SorIER BRIV oy 1y
a(®8y-46idluoro-3-[ethyl-(3-phenyl-propiony1)-amino]-1,2,3,4-tetrahydro-9H-

(S paZ0I3-¥ 11 PB i&'@cﬁi?}'a@%—@ﬁuoro-—lﬂ 3, 4-tetrahydro-9H-carbazol-9-yl)-

{3-[2-(4-chloro-phenyl)-acety am|no]-6-f|uoro-l,2,3,4-tetrahydro-9H-carbaz

agHegeil acetic acid;

(§39)A3H & 3odiphenydnpraniendamine) Bfiuared.Ry3rd-tetralivdiet S parkeric

azol-9-yll-acetic acid;

2§i¢3R)[6-fluoro-3-(2-phenoxy-acetylamino)-1,2,3,4-tetrahydro-9H-carbazol

(39| Racettapih @Dk {@henyi)-propionylamino]-6-fluoro-1,2,3,4-tetrahydro-9 /-

41’%8(3,4-dif1 oro-pheny1)-propionylaminol-6-fluoro-1,2,3,4-tetrahydro-9H-c

°aF 5%?9@%‘%%‘6&?&2(%@; |

(£35]143F (Bophonpl-pisipionytaming)ohid:d; drtdtrahy draAktearanzolI-ydkaee-9-yv1]-

tic acid, _ '

afﬁ‘@-"?L(i;ﬁlfz-benzyloxy-acetylamino)-l,2,3,4-tetrahydro-9H-carbazol-9-ylkac

(eile geidu2a(36)26-ftudrox343RemethaxykpheyhkBrdgioctydhydro-9 H-carbazol-9-
Y inﬁq£ 61321, ,4-tetrahydro-9H-carbazol- 9-y11-acetic acid; (35)-

6 Hfioro 5 propyl-(3-phenyl-propionyl)-arnino]-1,2,3,4-tetrahydro-9H-car

(b2 0-Flyirt-adeétie-awithoxy-phenoxy)-acetylamino]-1,2,3,4-tetrahydro-94-carbazol-9-

yq;y’,g%%%(’(%-ct?@nzyloxy-acetylamino)-l,2,3,4-tetrahydro-9H-carbazoI-9-y1Fac

etic acid; |

(B[R aserziA Chyrebrirarhimsoniors arestedhydrbiottakiaadibopthezol-9-

-gliGRCIG(3R)- _

-fluoro-342-(4-methoxy-pheny1)-acetylamino]-1,2,3,4-tetrahydro-9H-car
( éqi_«g_hgﬂrg atetiéamgt ﬁ)@nyl) -propionylamino]-1,2,3,4-tetrahydro-9H-carbazol-9-
w4344 ehlgro-phenyl)-propionylamino]-6-fluoro-1,2,3,4-tetrahydro-9H-car

bazol-9- yl1l-acetic acid; . .

(36357730 brdrnO S RER) T4 aRBRIRRY ISR 26 libiE Y ™S A et 202

yyoeR®idaerrbazol-9-yl11-acetic acid; (35)-(3-
[2-(4-chloro-phenyl)-acety1l]-propyl-aminp}-6-flyorg-1,2,3,4-tetrahydro-9H

S By e AR AR BE EBBE T 390 T A b az0l- -

vi3RYdBephanylacetylamino-1,2,3,4-tetrahydro-911-carba201-9-y1)-acetic

e yaro-t
B o B s RIS IR e b 2 tsiabusoaisgpbezol-
Ypd2edcdicyddidacetic acid; (35)- [6-fluoro-342-(4-trifluoromethyl -phenoxy)-

ety laminols1,2,3,4-tetrah -9Hcarbazqli9-yll- ic,acid; .
T B B g qorbeno
Savidtiecaltiorcds)-
($eoflueraigs-{-hydroxyphepylipiopienyaminglit 3,3 Adelaidrodidifbazol-o-
arbazol-9- y1) -acetic acid,

V3543 3¢144-benzoimidazol-2-yl-propionylamino)-6-fluoro-1,2,3,4-tetrahyd
ro-9H- 10carbazol-9-y1l]acetic acid; (35)-
(6-fluoro-343-(4-hydroxy-phenyl)-propionylamino]-1,2,3,4-tetrahydro-9H-c
arbazol-9- y1} -acetic acid;
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(38S)[6-fluoro-3-(2-p-tolyloxy-acetylamino)-1,2,3,4-tetrahydro-9H-carbazol-
9-ylpace c acid;

V@é@]@[‘g‘%g)ro -3-(2-p-tolyl-acetylainino)-1,2,3,4-tetrahydro- 9%&%{3&%%046

-yli-acetic acid; (317?)-
{343-(3-chloro-phenyl)-propionylaminé§-6-fluoro-1,2,3,4-tetrabydro-9H-c

|- Il i id;
| é‘&) s %%%éﬁéi@%cg’é‘%mmw@%ﬁ@m@ P BRI ksestzol-9-

}G}aﬁdﬁhc acid;
uoro tol%l/ 1am|{1n2 % 4-tetrahydro-9H-carbaz
O ogo b_a Cfnet yl ez ox acety ino]-1,2,3,4-tetrahydro-9H-carbazol-9-
m%eé&d)mdyloxycarbonylammo-l 2,3,4-tetrahydro-9H-carbazol-9-y1)-ace

B o sty lphepmakssstlaninplel 0.3 4 ety droc A carbaepl0-
Vaeeticcacid;
(g%@@é@g(ﬁIgeﬁl%@ﬂo%%qq%gi)zp%p&%tyﬁny nocﬂ Pl_fllucoar{)b?ég,g gL égﬁ}%ro QH-

q@m@@w—xkﬁsaestmdw pheny1)-propionylamino]-1,2,3,4-tetrahydro-9H-

§81bazpl2: LS -pLalg RClhethyl-pheny] { 1234
( ggg{?is édtr)en;tyloxy ethoxycgrbonpylg?%[l)gmfj lorgil%?ro hydfo- 9&%%1 %*20917{

qa@h%@i trecatigiacid;
(639){6-flupre- éae%mﬁppﬁla%ﬁgg?oém@mﬁa@m@r& RoX4rteiatygrodi-

carbazol - 1fg/l] acetic aci
cpsbagerd-y 43%31%%?%nesulfonyl -pheny1)-4-oxo-butyrylamino]-1,2,3,4-tetr

(3Bydror3 Y -cakag e 8rivth-a68LIMh @ﬁ?@b $3PiéAylamino]-6-fluoro-1,2, 3,4-tetrahydro-
1;% (4-chloro- phenyl) acetyl]-methyl-amino}-6-fluoro- 1 2,3,4-tetrahydro-9

TBEDGGY)  SEHE A8 WO 2008/017989PCT/1B2007/053046 125
(335)@Hﬁ@h&@qmﬁ&@ﬁ;ﬁﬁﬁﬂ@ﬂp&&ﬂj@fﬁ}ﬁ&@f@rﬂiﬂoqalrQ@@h@tﬁéﬂff,&ﬁ@m}{

C@% fg ?ILY(S}r Cﬁ’ﬁ %ﬂ q‘ﬁethoxy phenyl)-propionylamino]-1,2,3,4-tetrahydro

(381 {caFbanold-}fadetic-pltay!)-propionylaminoi-1,2,3,4-tetrahydro-9H-carbazol -9-

yg )34%6 gﬁenyl-propionylamino)-1,2,3,4-tetrahydro-9H-carbazoI-9-y1Fac
ic acid )-

(3344441 ]domr&-ﬁﬂﬁéh'yﬁbfmm%amh}d]-ﬁﬁéhmwmﬁ; gt rahycrokSid-caiaarbazol -
9‘&%3’3&1@%‘6 gfic acid;

[6-fluoro-3-(3-p-tolyl-propionylamino)-1,2,3,4-tetrahydro-9H-carbazol-

| (@S}ﬂ{]ﬁdﬂgﬂ@aﬁc{d (Brittuvoromethyl-phenyl)- pmpmnylcmuno] 1,2,3 4~tetrahydro-9H-

tostlugra- ;ﬂ%&éﬁmggnpxy phenyl)-propionylamino]-1,2,3,4-tetrahydro-9H-
carbazol-'109-y14-acetic acid;

(}85) R i riBablqmparsky rmomiem RNy proplohd e 0D 84

ceyahydrodticarbagal-9-y11-acetic acid; (38)- f
6-fluoro-342- §3 trn‘luoromethyl phenyl)- acetylarnlnol 1,2,3,4-tetrahydro-9

(PeayrAdee-gi 24dativoneiah os{Rgyopionylamino]-1,2 4'tetrahydro- 9H-carbazol-9-
i B-Alei0ad#i2-(4-methoxy-phenyl)-acetylaminok

e dro-9H-carbaz acetic acid; (3R)-
oy S TR BoRGTO D S LBy e dro-
9BZOkDaAbl me}uaoaﬁtddc(ﬁﬁ)

Ao e e RS PE A S SISO Ot o
y(myé(@}m@butoxycarbonylam|no-1,2 3,4-tetrahydro-9H-carbazol-9-y1)-ac

C
b sl misay amingiolr 3 4 R s >
YBa?_@it@-éyldl acetic aC|d
(3S)-(3-isobutoxycarbonylamino-1,2,3,4- tetrahydro -9H-carbazol-9-y1)-ace
tic acid; 25(38)-
(6-fluom-343-(3-methoxy-phenyl)-propionylamino]-1,2,3,4-tetrahydro-9H-
carbazol- 9-yll-acetic acid,
(35){6-fluoro-3-(2-phenoxy-acetylamino)-1,2,3,4-tetrahydro-9H-carbazol-9-
ylkacet c acid;
(3R)43-(3-phenethyl-ureido)-1,2,3,4-tetrahydro-9H-carbazol-9-ylkacetic

Aacid-
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126
(35)-(3-phenylacetylamino-1,2,3,4-tetrahydro-9H-carbazol-9-y1)-acetic

veGishios/017989 PCT/IB2007/053046
(3R)13-(3-phenylsulfonyl-ureido)-1,2,3,4-tetrahydro-9H-carbazo -9-y?kac:ét?
c acid; 130

)13-(3-benzyl-ureido)-1,2,3 4-tetrahydro-9H-carbazol-9-y1kacetic acid,;
Py R n e T NS AR A W
cetimadid;yi}-acetic acid;

-(3- oylamino-1,2,3,4-tetrahydro-9H-carbazol-9-y1)-acetic acid;
KSR aR R e RN L AN RN A
crtvazall 9-yIk -acetic aoid; (35)- 3- |

s(4xtert-butyl-phenyl)-acetylamino]-6-fluoro-1.2,3,4-tetrahydro-9H-carba
T R R B e s 2 S A R ot -
yho$@etitleeals-fluoro-1,2,3,4-tetrahydro-9H-carbazol-9-y1)- acetic acid;

> )4 loxyearben | : _propionviaminol- .
A G S D e L O
cesEelftisto-B e pgrtiin-3-yl-propionylamino)-1,2,3,4-tetrahydro-9H-carba
791:95yk ABAGHA hers ) propionylaminol-6-fuoro-1 2.3 d-tetahydro O
RS ey Brgnishylemino b fuofo) 23 ey o
cagezol-9-yl}-acetic acid;
(fﬁ%{f@?g%ﬁ@%%&ﬁ%ﬁ%&%&ﬁ#%ﬂ%&l%ﬂ&%gx‘d%ﬂﬁﬂﬁ%ﬁmw-
y{é‘-?fi’ﬁ’&')"t“c)‘f?@’}]'h‘.i'2-(4-trif|uoromethyl-phenyl)-ac:etylamino]-1,2,3,4-tetrahydro-‘9
(Harpazobeyl Bacstie a6ithyiamino-phenyl)-propionylamino]-6-fluoro-1,2,3 4-
20(35 43-§-Lphenyl-urei 0)-1,2,3,4-tetrahydro-9H-carbazol-9-ylkacetic
teé%s[%y r0-9H-Carbazol-9-yl}-dcetic acid;

(I3BY43F(Becy ISRyl Mpionianyn@-hng Uity diari-carbazekdhykiro-

PSSR, s o
ISy ikEpa '%ﬁhaéﬁ-lz-@ﬁé’cetylamino)-l,2,3,4-tetrahydro-9H-carbazol-9-y|k
(BDetic Bleicko-3-[(S)-3-(4-methoxy-phenyl)-2-phenyl-propionylamino]-1,2,3,4-tetrahydro-

_9%%_{%_?%%%%?_%&%1&&63,4-tetrahydro-9H-carbazol-9-y1)-acetic acid,

oxycarbonyl amino-8-chloro-5-fluoro-1,2,3
(3MétrihyairoPR-Catharotbyt)}-pEeadetiglaaitio]-1,2,3,4-tetrahydro-9 H-carbazol-9-
y@_g):-@(gék;igﬂizyloxycarbonylamino-8-ch|oro-5-f|uoro-1,2,3,4-tetrahydro-9H-c
arbazol-9-y1)- acetic acid;

(385468 HeptandyRRRInb 2132 Serebiidiyenh StaloarBacrabeny )aavetit-hAid; -
¢ Gggﬁxﬁmg&w:ﬁﬁgc@&qy;@mino)-l,2,3,4-tetrahyd ro-9H-carbazol-9-

Ilkace c acid; 30
(ERPEeatoliaRihs-1ghestbdenidesabridsentmldiigng)-erbtnyabimino} -
1 BR):(3rhanarylamingst 41D 4tetaiydigH-carbazol1-9-y1)-acetic acid;

(3R)-[3-(3- _utyl-ureido)-l,z.3,4-tetrah¥dro-9H-carbazol-9-yI -acet c acid;
(RSBbSI1 I8P riioBoo1o5henEIarameyl ymethyl]-3-phenyl-
plofioareaanitd Hindnlererraany B-ambnel-9-yl)-acetic acid;

3,4-tetrahydro-9H-carhbazal-9-y1Jacetic acid;
R Ty o P S G SR oleg e
cabm%mw&ﬁumreido)-l,2,3,4-tetrahydro-9H-carbazol-s_)-yll-ace_tic
AT AR acamRot 10, A RomeSun e g R S Are
1 BRMB1(3BénzYHrsidapbfivioradt2 B;4ktetrahydro-9H-carbazol-9-A-acet

B i By B e LR S Dol b st

vhicageii; acid; _
10(3,9)[6-Fluoro-3-(3-phenethyl-ureido)-1,2,3,4-tetrahydro-9H-carbazol-9-
ylkacetic acid; '
(3R)-13-(3-Benzyl-ureido)-8-chloro-6-fluoro-1,2,3,4-tetrahydro-9H-carbazo
I-9-ylEacetic acid; (3S)43-(3-Benzyl-ureido)-8-chloro-6-fluoro-1,2,3,4-te
ahydro-91-1-carbazol-9-ylkacetic acid,
15(31)[8-Chloro-6-fluoro-3-(3-phenethyl-ureido)-1,2,3,4-tetrahydro-9H-car

bazol-9-y1Facetic acid;
R Ie.Ch1aro-A-fliioro-2-(2-nheneathv/1 -1ireidn)-1 2 ? A-tetrahvdrn-OH-car
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(3R)-(3-Benzyloxycarbonylamino-8-bromo-6-fluoro-1,2,3,4-tetrahydro-9H-
carbazol-9-y1)- acetic acid; 25(38)-(3-Benzyloxycarbonyl

v BeBrygmo-6-fluoro-1,2,3,4-tetrahydro-9H-carbazol -9-yIp-aa57/033046
acid; -
(3R)-(3-Benzyloxycarbonylamino-6-fludfd-8-vinyl-1,2,3,4-tetrahydro-9H-ca

[-9-y1)- ' id; :
e e Sl S M By o s gy ol
lak BadodiBhylyro3Wderticaacidl-yl )-acetic acid;
(3= I bonylarging-6-f -8-metha fonyl-1.2,3,4-
( @E?{é%ﬁ?ﬁ%{i%%ﬁ% C@%I C'-n%%Iayf%{y?non%%&m%ﬁ?Eﬂ,?,ﬂ%etrahygfo—g%}{a
c2008/0-L7989REIF/A82,007/053046 128

r -8-mgl. lgny1-1.2,3.4stetra )
T P B T i a DIF vazo
9nﬂ46’fl¢m€r6681methyl-l,2,3,4-tet_rahydro-9H-carbazoI-9-y1)- acetic acid;
(363 R-FR RSz YNGR DNV ANING £ GRS |UntOr L et Fal e AR I 0 y1)-
carbazol-9-y0- acetic acid;
aeg8y-#8uklly 1-3-benzyloxycarbonylamino-6-fluoro-1,2,3,4-tetrahydro-9H-ca
a2l 800 k- Al 8Gi8eny1-butyrylamino]-1,2,3 4-tetrahydro-9H-carbazol-9-y1} -aceti
((%-(B-Benzylggﬁa%%oﬁ@ am?n%%?gﬁ%%-lz,3,4?tez%rgh§/0dro-gcﬁ{caézr%azc%-} aoee
2§i4/1)-acetic 10acid; (38)- (343
(363-fsmmathexypheaylimiemennamntnoloiiverash .8 #-tetraiydooy B teetic
arbazol-9-yll-acetic acid; ‘
aE’\‘%{é)[6-FIuoro-3-(3-naphtha|en-1-y|-propionylamino)-1,2,3,4-tetrahydro-9H-
(Ssrhezol-Sylk-eeptionariglithg(3Rino)-1,2,3 4-tetrahydro-9H-carbazol-9-yi]-acetic acid;
el b RS S A A
fa8p{6Fubra:3HAH@-MethhapgiepOxyjeacetyidminol-1,2,3,4-tetrahydro-

-Garpbazol-9- y1}-acetic acid, R)- I .
(?é’tjl-: %grgg%%%:é{%ﬁ%fﬁ@%ﬁ%ﬁly,i%yé%g}g%%o pionylamino]-1,2,3,4-tetrahydro-9H-
cimbdzb]293yl-teteahpdrd-9H-carbazol-9- 20yl } -acetic acid; (38)-

Flgi % (Rimsthyiphe: lo0yjaminal- Jetrahydro-9H-car,
43t ﬁg%o}gscgﬁg}g e B BRI Bl T 2N el
ciebFrabfbyB4acBhettylphenyl)-propionylamino]-1,2,3,4-tetrahydro-9H-ca
§R82Q1corblealic acld: 3530 xy-ph -acetylamino]-1,2,3 4-tetrahydro-9H-
T oL e ey gl o o1
CHRREFSI-G-3))- 248688 Aeid; |
(4399 EFiMBre-Ald3: J[Q%M&%%lewﬁﬁm]— 1,2,3 4-tetrahydro-9H-
nol-1,2,3,4-tetrahydro-9H-carbazol9-y1}-acetic acid;
cpgeazelnlorer a2 eiimethoxy-pheny1)-propionyla
(3R 1823 irietahydsoigkl-carazoly 308y blracstieasistno |- 1,2,3,4-tetrahydro-9 H-
(3R)-{6-Fluoro-342-(3-methoxy-phenoxy)-acetylamino]-1,2,3,4-tetrahydro
2204 Ao RE I Hhetic acid; WO 2008/017989PCT/B2007/053046
(A29{36 ¢t FHvtreB4 43 33methoxy-pharoxyrapsiyl amiopl 1 2 Bidntthiaro-0 -

%ro-%l—é—c bazol-9-.yl } -acetic acid; (3R)-

C%é- toro? I§9f§f’n%81[ iylphenoxy)-acetylamino]-1,2,3,4-tetrahydro-9H-carb
(Z2pl9-GHlyradeficoanid:] 5(35)ethoxy-phenyl)-propionylamino]-1,2,3,4-tetrahydro-9 H-

-Fluoro-342-(2-methylphenoxy)-acetylamino]-1,2,3,4-tetrahydro-9H-carb
Cé%aﬁg?%)lﬁggg%écaagf 7 (35)- f 313-(2,5-Dimethoxy-phens )-prop
(Bhyl@rihble-iilore132 3 A-wuthoysirphort arraroh9lytineddelic deidrahydro-OH-
ng@iﬁglfyiugar&@é[a?ﬁ@-trifluoromethyl-phenyl)-prop ionylamino]-1,2,3
/A-tetrahydfo-9H- ’

(3R}- {8-Chloro-6-fluoro-3-[3-(3-methyiphenyl)-propionylamino]-1,2,3 4-tetrahydro-9H-

carbazol-9-yl}-acetic acid;
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10carbazol-9-y1} -acetic acid; (35)-
}343-(2,6-Dichloro-phenyl)-propionylamino]-6-fluoro-1,2,3,4-tetrahydro-9

widcaaze)s9-Yyll -acetic acid; (35)- - PCT/IB2007/053046
(343-(2,5-Bis-trifluoromethyl-pheny1) Proplonylamlno] -6-fluoro-1,2,3,4-tet
rahydro9H-carbazol-9-y11- acetlc aC|d (35)

Fl o 343 met .
0 A BT A BagB o Sk i oo
c{Brizblorgl 3-{8:(4-iodd- phenyl) propiony ,
2,3 Adetra o carbazol-9- acetl a(:ld ( o7
Sy e e e S P S
ciibeaobizdl-2091y Heatetic aC|d (35)-
F I
(i?b Cg i%%g;g@ﬁgg@%&gg@ﬂéﬂy@f QRIYWIIMIRGL 1223 A G HARYEE- o -
C%ﬁlﬁsﬁ{l’ﬁﬂbréﬂmaphbnyl) propionylamino]-6-fluoro-1,2,3,4-tetrahydro-9
ﬁﬁ?@ﬁ%rg -y lha@eeyq ap %r%ﬁg@lonylammo) 1,2,3 4-tetrahydro-9H-carbazol-9-
é 0ro-343-(4-fluoro-phenyl)-propionylamino]- -1.23,4- tetrahydro -OH-car
yBa£6192GH -acetic acid; (35)-
(§§)4ﬁs’(@lﬁa?ﬂ%m%ﬁ!qf@tm&m%&bﬂy%ﬂw}@ml@%1@:?&%98?019253&&%261 9-y1]-
ahydro9H-carbazol-9-y1}-acetic acid;
a¢8483GAdEthyl-phenyl)-propionylamino]-6- fluoro 1,2,3,4-tetrahydro-9H-carb

- (PR eREEABIR- (BB thoxy-phenyl)-propionylamino]-1,2,3,4-tetrahydro-9 H-

{6-Fluoro-343-(3-iodo-pheny1)-propionylamino]-1,2,3,4- tetrahydro -9H-car
%@%‘Pl& I -ARetcasita: WO 2008/017989PCT/1B2007/053046 130 (35)-

(15‘)1381@161036»3}@36161;@é[Bé(Sbklﬁ@ﬂydxpt’[&m;@zb}mmpmﬁyl&mt[tQ}{lza314etﬁﬂi§ihm 9H-
% O% Zbaqu 9X 1-acetic acid; (35)- 343
1% D methEXy ey 1)-propionyl
(B GoBiinefel 1,3 3 datralnydidSbivanybzol#yd-fhaveticlatidht S(8h)dro-9 H-
%31911%0 Br?rgpn hen l)-prop ony
amlno] 6}1‘ Uoro- i‘i ,A-tetrahydro-9H-carbazol-9- y } -acetic acid; (35)-
(365 $ciohdeB®-F3L3r( 3- chloro—phenyl) -propionylamino |-6-flucro-1,2,3,4-tetrahydro-9H-

Cg%g%m%}))%&g%@ propionylarnino]-1,2,3,4-tetrahydro-9Hcarbazol-9-yl
[-acetic acid; (35)- (343 -(2,4-Dimethyl-pheny1)-propionylarnino]-6-fluoro-1

(R B 3-ERtletyeibion- 0t Syl parminedemingsh 2 (34 gctrahydro-O -
cé(.ga%gm heml)zpropionyl amino]-6-fluoro-1,2,3,4-tetrahydro-9H-carb
azo1-9- y1)-acetic acid; (

(8)EEh HOB@J?BJ@F@a Hénﬂ%fﬁﬁ% =DRERyIRiFSHERRR - HtrsEdm DA

 clebaRydorRikaarhamp!-9-y1} -acetic acid;

15(3,9)-{6-Fluoro-3-[(S)-3-(4-fluoro-pheny1)-2-phenyl-propionylaminol]-1,2
(Y- {éfﬁtfwa}& "Bk fo?f&%ﬁﬁakéﬁ‘éﬁé?am@é fluoro-1.2,3,4-tetrahydro-9H-

c(x@aEitJDBOyB}r{é(S&t&—%methoxy pheny1)-2-phenyl-propionylamino]-1,2,3,4-t

Rl S S s R

Czwbbkéeﬁﬁmaesd 438)-(6-Fluoro- 3
%%f:{? 28 cartrzggdfg‘%“)g‘ é’c} (5%%))0 ? ql,lafrfglrlrg) 1%2,23’,%'46&&@(’11'0-9?1"

CR*E%)—E—ytﬂehlaeuye:b,ﬁ,ﬁ 4- tetrahydro naphthalene-2-carbonylFam no}-

R e R e e v

catbpmbﬂmwmnomdz 3 ,4-tetrahydro-9H-Carbazol-9-y1)-acetic acid;

)&5 éS -Benzol1, 3 digxol-5-yl- %rolpion lamino)-8-chloro-6- fluoro-1.2 3,4-tetrahydro-
{3 [(2RS)-2- Benzy -3,3-dimethyl-bufyrylamino]-6-fluoro-1,2,3,4-tetrahydro

9@H@:ré>ﬂ§alz8n§}wpe§@a¢edacud
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(35)-(6-Fluoro-3-
J[(2R5)-8-methoxy-1,2,3,4-tetrahydro-naphthatene-2-carbonyl]-amino} -
wi®edsRdd@trahydro-91J-carlazol-9-yl)-acetic acid; (35)- pCT/IB2007/053046
{6-Fluoro-343-(3-fluoro-phenyl)-propionylamino]-1,2,3,4-tetrahydro-9H-car
bazol-9- y1) -acetic acid; WO 2008/01"7989PCT/1132007/053046 131 }
(oS Moo ety aplone 2 e

éﬁ y -acetic acid,
Sie-tetarol HHEPRe2:maethly 1-3-phenyl-propionylamino]-1,2,3,4-tetrahydro-9

[-9-y1 ) - | id: 43 -(2,2-Dim; -3-ph 5 ionyl
e R e B R b 0 oo
cEBBI6LFbF B8 amiethyl-3-phenyl-butyrylamino)-1,2,3,4-tetrahydro-9H-ca
(B O L 3RS 9o Rl SO0 SRR Ry SR o o1

1-1,2,3,4-tetrahydro-9H-carbazol -acetic 10acid;
ceeByad-PovBetrafivgyidicetylam
-6 f 51323841 VOO SHAC Tre > BBIEl Y 1oty OH-

S e A S R VRS T e
coTbaredtcyatieaEsycid;

($$716RR:BRY33 RGNSy shéRomathesy ey earha oy : PreRiaRyiRsyy-
0]-6- 15fluoro-1,2,3.4-tetrahydro-9H-carbazol-9-yll -acetic acid; (3R)-

CHERIGTo B GEH6 2824 (2-methylphenye-propionylarninok

(328 {4=-tetiahydr3-9PlcRInaze-d-yil pasatiedeifinG3-fluoro-1,2,3,4-tetrahydro-9H-
%8-Chlo§o- -fluoro-343-(2-methylpheny1)-propionylamino]-1,2,3,4-tetrahyd
PR BED i eetic acid: 20(317)-
(IByQBlotacbelibgpaB4Ri¢RpiethobpRpeRynaegtylaminol 2,2, 3 ttebahy-O /-
dré)-QH-gc baz?l-g@z 1-acetic acid; (38)- ‘
Cfé-??ﬁlléré?f 61654 -(2-methoxy-phenoxy)-acetylaminol-1,2,3,4-tetrahy

(SR p-{SHGdrhatefBeytl-3atkiiciacigky{3dkR)ylamine)-1.2,3 4-tetrahydro-9 H-carbazol-9~
r{g—%qggr%-i -fluoro-343-(3-hydroxy-phenyl)-propionylamino]-1,2,3
}, -ateetrahy ro-9H- 25carbazo1-9-yll -acetic acid; _

(3888t CBIT D6 GTbIS-BUBH3-ideonyaptiony ] 2prdpiorindrinRAiL 2|8 2nl-9-yl]-
a5té;t*;(geg3y(g,ro-9Hcarbazol-9-y|| -acetic acid; (3R)-
t8-Chloro-6-fluoro-313-(3-methoxy-pheny1)-propionylamino]-1,2,3,4-tetrah
(3pireogiedihaZd oy latefienssii-urcido)-1,2,3,4-tetrahydro-9H-carbazol-9-yl}-acctic
29(38)-(8-Chloro-6-fluoro-3-13-(3-methoxy-phenyl)-propionylam flak
1,2,3,4-tetrahydro-9H- carbazol-9-yll -acetic acid; SRQ-
(%é)dﬁliér@_@h%?dgg%%i rﬁgﬁ}fyﬂﬁﬁgmjﬁpﬁgﬁr@niﬁ% JA-tetrahydro-9H-carbazol-9-
ynodedid oftetrahydro-9Hcarbazol-9-yil -acetic acid; WO
20081017989PCT111320071053046 132 ‘ .
($351r83CHTBRS B MRS 3Lt P Heny 1-SHANGHra -carbazol-9-yl]-acetic

afig]-1,2,3,4-tetrahydro-9Hcarbazol-9-y1}-acetic acid,; _
é%l;?ii _Cﬁggégﬁ%ﬂ%@_g ?é%%@l&%%@%@é?ﬂtggg %dro—9H—carbazol-9-yl]—
abB5xdiB:Chloro-6-fluoro-343-(2-hydroxy-phenyl)-propionylamino]-1,2,3,4-
-9H- carbazol-9-yll-acetic acid; .

s R B RIS amingitafyore-1.23 Aemahydro 98
caPh3zdliBtrdhydeocdidarbazol-9- y1Facetic acid;

-18-Chloro;Bsflyora-3-(3-phenyl-prapignylamino)-1.2, 3, 4- ro:9
(éggggfzfg {é—_%/ i &f%%&%}%ff%%(%ﬂgz'l%BBC%%ﬂ-%@tWyna)mﬁo}maffb,tfy-%@{&ydmtbﬁ-
c{8Ry8:hlerstB-fitidro-343-(2-methoxy-phenyl)-proplonylamino]-1,2,3,4-

(Asirahyslior R carpaz el O-MLEBESIG BRI - acetyl]-amino 1,23 4-tetrahydro-O H-

carbazol-9-yl)-acetic acid;
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(35)-
(8-Chloro-6-fluoro-3-[3-(2-methoxy-phenye-propionylamino]-1,2,3,4-tetrah
wemSllcerhazol-9-yliracetic acid; PCT/IB2007/053046
15(3R)-{8-Chloro-343-(3-chloro-phenyl)-propionylarnino]-6-fluoro-1,2,3,4-
tetrahydro-9H- carbazol-9-y11-acctic X
e R o P R AR AR TSP o
cBRAB-CYllerosbBefhaato-3-(3-/H-indo1-3-yl-propionylamino)-1,2,3,4-tctrahy

-OH- -9-ylkagetic acid: (3S)-18-Chlorp-6;fluoro-3-(3-1H-
e A e e oo
yiBRy<t8aadh loro-3-12-(2-chloro-phenoxy

qetylaminel:B:flugros 12,3416t rosabisamazalwih-acsls, agidion.
PSR aeE ReE  l
crabiF@i ol ol-acas £d0-yll -acetic acid; (3R)-
§ PresR-AuarRRsieré2r g’t‘ﬁ(}@ﬁkﬁ:‘?s RAACEIRMING]3 14234 1aHAbY.
(dgr%%guHcarbazo‘l-,g-ylfﬁ-atcmci ; (38@) Wit ne ]3’ éﬂﬁ&%mﬁ
casbeslo?orB- 1RSI0 a8 (2-methylpheny1)-oxy-acetylamino]-1,2,3,4-te a
(Y69 o0CapAL9lydx @GRt AGitk ctyl]-methyl-amino }-1,2,3, 4-tetrahydro-9.4-
(3R)-13-(3-Benzo[1,31dioxol-5-yl-propionylamino)-8-chloro-6-fluoro-1,2,3,
CARBE U PSS 01-9-y1 1-acetic acid; WO
(29081027989R6F/ARATI0RI0A SR (B4t F-Besze 1, BidtexetyBry-o -
t- rog'o 1 mino)-8-¢ghloro-6-fluoro-1,2,3,4-terrahydro9H-carbazol-9-y11-a
B LY

g<t>hloro-6- fluoro-342
(3(3-(deflroiycphencplgmesiyiaminpixth?dudielrahiase ILLarbasalh9dyd o H-

ci35gic Aok 230 oy
?é-%,zh oro- -?ﬁjoro-gfm\’%-methoxy-phenoxy)-acetylamino]-1,2,3,4-tetrahyd

(3639 FHFbarazd -+ phradteticy gdidy(BR)o $i8ag hoeth B4 (o} - 1,2, 3 4-tetrahydro-9 /-
- oxphgnoxy)-acaty larnino]-6-fluoro-1,2,3 ,4-tetrahy dro-9Hcarbazo
g s

(38 Chibre®12-(BthidrbifRentky)raceryldansino]-8:fluor ot £,2,3; % tebreig -
cattdzdi0earbazal9;yll-acetic acid; (3R)-
iS-ChIoro- 43-(2-chloro-phenyl)-propionylao]-6-fluoro- 1,2,3
(GaredaByenomrny bargaw@:weih%gﬁ@a@]&—ﬂuom— 1,2,3,4-tetrahydro-9H-carbazol-
9(?@)—5&&M@@-34342-chIoro-phenyl)-propionylamino]-6-f|uoro-1,2,3,4-tetr
ahydro-9Hcarbazol-9-y1} -acetic acid; .
(3B ERIIBEN b 6ROy R D SRRy T TRb RS A el ratigaby dro-9H-
cRiagarvazela8etkld-Rigetic acid; (35)18-Chloro-6-fluoro-3 -(2 -indan -2 _
-y1l-acetylamjno)-1,2,3,4 -tetrghydro-911-carpazol-9-ylk acetic acid;
Qéé[@ﬁ%m:%ﬁ}:M%m\?flgiai@ﬁ%@wii-@f‘aﬁx-f@}@?&r&&éﬁy&ﬁﬁ@%&ﬁﬁ-
caal-S:ylkacatieieacid; (3S)-
43-(2-Chloro-benzy1)-1-tnethyl-ureido]-6;fluoro-1,2,3,4-tetr ro-9H-ca
ST A 800 2T A PR A o) Bt e DecoL-o-
v, 2244 ateftahydro-9H-carbazol-9-y1] -apetic acid;
($é§§ ég%?&%%ﬁ%agﬁ:ggﬂ}d%%%ﬂ_-gnnﬁlrrl](ﬁz?)Qfﬂl%%gl_;2,%’,3(1?'5&%}{3%]%%%»%&&azoi—
SfBbp342aGhioro-benzyloxycarbony1)-rnethyl-amino]-6-fluoro-1,2,3,4-tetr

Y o-RbGabazob Svlilsacelic agids (39)-(6Fera- 3, [0(dem - inol- -
e e A gy Paminel- 2.4
te3pbarbabi-oatarelcatid aengtic acid;
(35)-{3-[Acetyl-(3-phenyl-propyl)-amino]-6-fluoro-1,2,3.4-tetrahydro-9H-carbazol-9-yl} -

acetic acid;
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(38)-(6-Raoro-3- {methyl-[2-(4-me hylph enyl)-acetyl}-aminol -1,2,3
,4-tetrahydro-9Hcarbazol-9-y1)-acetic acid; WO

wAPORHFH8OPCL71E2007/053046 134 PCT/IB2007/053046
(35)-(6-Fluoro-3-1[2-(2-methoxy- phenyg) acetyli-methyl-amino)-1,2,3,4-tet
rahydro-9Hcarbazol-9-y1)-acetic acid; t %) [6-Fluoro-3-[(2-in

B3 A AR Rld R PRIRSRRH S R -carbo-

9{52}63@@m@mdpheny1) -acetyl]-methyl-amino1-6-fluoro-1,2,3,4-tetrahydro-9

th
eny acetﬁ%%n?l%o%%%zog% %ﬁ?ﬁﬂ%‘r‘? 3%’-?{ czlr é{iﬁ’ﬁégﬂeggﬁ dro-94-

C%w%@y{hmm {[2- (3 methoxy phenyl)-acetyl]-methyl-a i
(9%)]222 gﬁ?d@ﬂi%laygﬁ%‘fﬁ %I%&ﬁjyl aﬁ%ﬂﬁ)f‘%‘ q’tu@f@lﬁ% .3, 4-tetrahydro-9H-

Hloro-phenoxy ace yI amlnol 6-fluoro-1,2,3,4-te
B¢ AL 1)- acetlc acid;

d@ﬁﬁ%@&%y&f}rwﬁs@fm@@qﬁ&%ﬂk l y@)‘fiﬁﬁ 16251%&% 3,4-

hydro-9Hcarbazol-9-y1)-acetic acid; 15( uoro -3-1[3- ( -methox
fc&S 2prpiBrRpketnAcs 4, 3,4- |ctrahydro -9H-

@y@l’b’ﬁrbﬁﬁ%&}@ﬂl@} (2-methoxy-phenyl)-propionyl]-amino }-6-fluoro-1,2,3.4-
(35)%59 % ggé% égy 42- éz methylphcnyl)-acetylkaminol-1,2,3,4- tetra
s GRS S eid; (35)-

(3335 ﬂD(Bhﬁﬂyﬂoﬁimﬂomﬁcﬁéﬂglygﬁ?ug?b&{&ggma&&& & itrabyrIng3 S
acetic aci uoro-

Kﬁ@%( (PFRZ%IO%W p Hn%’ﬁﬁ cﬁ (])?ﬁﬁ]‘ ethyl-amino} -1,2,3

(34 téd-alyclippidiarbdizdlc 93 f)phesticracpdonyl-amino |-6-fluoro-1,2,3,4- tetrahydlo

995211%6 4% ‘ﬂ %L%/H indol-3-yl-propionyl)-methyl-am

no tarbazo1-9- -y1}-acetic acid; 25(35)-
(I8} (2- MM&DM*@&EWM@]-@Hﬁa@tﬁ)i%ﬁ;&%ﬁaME@QMrahydrou
9??58%&0}1/% 2%%@895&% (39)-

y1-propiony1)-methyl-amino]-6-fluoro-1,2,3
(3&)té1réﬁ?@wﬂ@maéb@bak&%rm}lﬂa@mmeaw&phenOXY) ethyl]-amine }-6-fluoro-

1(38)al @ MonRs IR (e M IOXy-RRaNYAdrpropiony1]-(3-phenyt-propyl)-a
nol-1,2,3,4- 30tetrahydro-9H-carbazol-9- 11-acetic acid; (35)-

(3 RcEN bRy BRSEY IR RbE A oPELL baminedthaipare- bR ek isehy dro-
9Pl @gﬂ%&ozmma@gtg) aW@ 2008/017989PCT/1B2007/053046 135 (35)-

(&4;8%%1@8%1%-6P&Wﬁ?@%)ﬁﬁ-@iﬂaﬁ’rmﬁeVé:ﬂf}éf@m@ﬁ%)ﬂiraw@%&pBéz
t&f&h@tﬂ&‘%@i@@@ﬁ%ﬂ) acetic aCId
(%Jg%gengb{?é I CyCI (298 @olrgiglné&(gf)i g%fé%ggz)let 3?1']43,&?1'[{10}
l[myﬂam@bygn@em%@bﬁhi%imm ag‘,f t ”

no e ro car 0 acetl ; =
A o e o
62%53343rtemﬂa}hyﬂcé@W@Mﬂ-wmaﬁcbﬁ@a)cu@@&)f&

43-(2

N e R AR P BRI omc 1 2 cttzhyaro o1t
0@331)2939 -yl}-acetic acid;
(Jg-(&-Fhirep %91& J}Lacetgg{g@mﬂf&'p%@u@%l - OeHo0aheA 312 3.4-

- tetrahydro-9H-carbazol-
tetrahydro-9H-carbazol-9-yl} acettc acid;

(35)-{6-Fluoro-3-[{3-(2-methoxy-phenyl)-propionyl}-(2-phenoxy-ethyl)-amino]-1,2,3,4-
tetrahydro-9H-carbazol-9-yl}-acetic acid; '
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(35)- _
(3-[Cyclopropylmethyl-(3,3-diphenyl-propiony1)-amino]-6-fluoro-1,2,3,4-tet

wahyegedtdsearbazol-9-yll-aceti ¢ acid; PCT/IB2007/053046

15(38)-13-[Cyclopropylmethyl-(2-naphthalen-1-yl-acetyp-amino]-6-fluoro-1 -

,2,3,4-tetrahydro- 9H-carbazol-9-y1) -ab¥tic acid; (38)-(3-1B
zyloxycarbony142-(4-triflugromethyl-phenoxy)- lkaminol-6-flugrol

AR ARl G PR e b Rt e R

afatencdd2-(4-trifluoromethyl-phenoxy)-ethyll-amino 1 o

(% _t;{%oét%%%}%g_ﬂa[Ian@(gcg%}-%%%%:%?g%f—%lfﬁ%%)i?ﬁgfﬁgtgt%%;ydm—ﬁiﬁ—carbazol~9»~

vipraqsiongdid2-(4-trifluoromethyl-phenoxy)-ethylkaminol-1,2,3,4-

T G O s ahcro-oF

carbazol-Yevthiipelie Biicarbazol-9-y1)-acetic acid; 25(35)-(6-Fluoro-3- {

(ig?]@GDTI%B%Xi?(*i%é@fcﬂi?@@?ﬂl(b?g%ﬁﬂﬂggfﬁ WAHRRENOVY 4 -tetrahydro-OH-

et yl]-amino 1 -1,2,3,4-tetrahydro-9H-carbazol-9-y1)-acetic acid; (35)-

_C?Sbﬁﬂb%yé}[@@&ﬁéﬁ’é&y-ethyl)-(3-phenyl-propiony1)-amino]—1,2,3‘,4-tetrah

(Yo Rrearhazb Inkisaeetic acits (38} ethyl-3-phenyl-propionyl}-aminol-1,2,3,4-
{6-Fluoro-3-ft(S -2-me§3grl-3-pheny_l-p’-ropionyl -(2-phenoxy-ethyl)-amitio] -

F
terasslin - Aretr R Al -k rsaifa 38R0 -y 1 1-acetic acid; (35)-

- (18RluoTecR4B-{(2-methoxy-phany 1) prapienylbrnghanesiseiyaminal2, 3 4-

1,2,3,4- tetrahydro-9H-garbazol-9-y11-acetic acid; WO 2008/0
e o8 0 ot ).
(EDHAB¢IEHnhenoxyerifyl) @etindlb-feaboal 23l debmrhy fdid-carbaz

1-9-y1}- tic.acid; (35)- { 3- [3 -Benzy1-1-(2-methox
t%%%%%ﬁ%%%ﬁ?égﬁ%ofﬁ%%ﬁf -?gﬁahydro--9H-carbazoI-9- yl} -acetic acid,;
(5§35} [3-I1Bunteypidyrcaibopy K 2metbthextrethydisamjro-fluoro-1,2,3 4-tetrahydro-
9%:6,-;{)[13%%91 2:3,4-ten-ahydro-911- carbazol-9-yll -acetic acid; (35)-
-Fluoro-3-[(2-:methoxy-ethyl)-(3-phenyl-propiony1)-amino]-1,2,3,4-tetrah
(38-d OFcarbaz b 2-oxsthaxyettizlaciin{gBihalen- 1-yl-acetyl)-amino]-1,2,3 4-tetrahydro-
gﬁ;&%gglfg%,qg;gagﬁlg%ydethyl)-((S)-2-rnethyl-3-phenyl-propionyl)-aminoI
,2,3,4- 10tetrahydro-9H-carbazo1-9-y1} -acetic acid; (38)-(6-Fluoro-3-
(%(52=€ﬁéfh&@“—ét[){/&%%Z@@F@thé)@h@ﬁéﬁwpﬁr@b]ibﬁmﬁaﬂ?ﬁh@mi%}33423»4"
1464 KQﬁkk%E%ﬁéoﬁ%é@ié%ﬂﬁ acid; (35)- _
34[2-(3-Chloro-phenoxy)-acetyl]-(2-methoxy-ethyl)-amino]-6-fluoro-1,2,3,
(AS é@%ﬁw&)% JeEriReipsy ezgr&ﬁgogagyiigtl@f;thyi-ammo}-1,2,3,4-tetrahydro-
9lB{B3Hiphenytaenianyl)-(2-methoxy-ethyl)-a61-6-fluoro-1,2,3,4-tetrah
ol-9-yl 1-acetic%cid'

S rrr e A BTy S L e ey et ok dikdageti

adid,4-tetrahydro9H-carbazol-9-y1{ -acetic acid,

-(6-FI -3-}(2S)-2-methyl-3-phenyl|- ionyl]- thyl-amipol,
BRLT AR sE SRR R SR A
ci{Bagirbethexyetpheriyl)-propionyl]-phenethyl-amino} -1,2,3

2\ d -carbazol-9-y1)-acetic acid; :
e e e P e S
Soyiitebatorticdicid; 25(35)- {6-Fluoro-3-[(2-naphthalen

I l-a0]-1.2, / -9-y11-acetic aGid;
el R N R DAl 38
cadRack- B v tetetiaydtd- OH-carbazol9-y11 -acetic acid:
(PN BenayLadsnarnihalendY maku VRl SRR 23 4 6o o1

30carbazol-9-ylkacetic acid;
carbazol-9-yl]-acetic acid;
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(35)-[3-(Benzyloxycarbonyl-naphthalen-I-ylmethyl-amino)-6-fluoro-1,2,3,4-t
etrahydro-9Hcarbazol-9-yl]-acetic acid; WO : '

WP 7989PCT/1132007/053046 137 (357)- PCT/IB2007/053046
(6-Fluoro-3-[naphthalen-I-ylmethyl-(3-phenyl-propionyl)-amino]-1,2,3,4-tet
rahydro9H-carbazol-9-y1) -acetic acid;

-16:Fluorp-34(5)-2-methy1-3- -propiony1)-naphthalen-1-ylmeth
e S s e g R DR T 2 ety
9(85){e-Eludrd3aft8e(@emiethoxy-phenyl)-propionylknaphthalen-1-ylmeth
RS IS S, ks
| iabthidtamidol-BEfoatma P93ya-tetrahgeldy-9H-carbazol-9-34}-acetic acid;
(i%ﬁés[%tﬁéﬁﬁ@’—'&%";—/ thatesk - ms I -aPng Gellurrards2: 3 Ariatahyaiesp.

H-carbazot-9- J-acetic acid:; o

1 @Syutrabpiersiihapheraletlyissetifitropionyl-amino)-1,2,3,4-tetrahyd
5919 -qarbazaldwh Jsanslic Acin@®en-1 -yimethyl-amino }-6-fluoro-1,2,3,4-
({g):g[R -2-Be%zy -%(Z-methylpﬁenyl)-carbamo%-pro

t ndfeabed- 1315 e aididro-9H-carbazol-9-y11-acetic acid;

| (ﬂé(@)?ﬂé’m{;(a@pﬁﬂﬁ%mlyﬁn@nmaﬂwﬂt@ﬁml@ar,b@poaém@@w%mmw-

no}-6-fluoro-1,2,3,4- tetrahydro-9H-carbazol-9-y1) -acetic acid; (35)-
YIB§a88$9%Benzy1-3-(4-chloro-phenylearbamoy1)-propionylamino]-6-fluor
(351L[3,Bldodel aaypiierdch Cashazalydyibprogtiaadd)-1,2,3,4-tetrahydro-9H-carbazol -

(38)-13-[(R5)-2-Benzy1-3-(4-fluoro-benzylcarbamoy1)-propionylamino]-6-fl
9EV(ﬁE?‘Tl‘?%C?,‘ifg’ZOtctrahydro-9H-carbazol-9-y||-acetic: acid;

(1(85503%'&Rﬁh S)-B@Eﬁzwﬁlwﬂmﬂanwmw;m@mﬂmwm)iﬁslmeﬂaetozlaz,3,4-

JA-tetra 09H-carhazal-9-y11-acetic acid,

R ATy

(3FrdpidRAauiBod|233 AtetiaiydpboHwarborolOpyi wosticraeid:6-fluore-1,2,3,4-
te‘t%ﬁ)'@‘l?ﬁfﬁégr@mqf—% 1z0l:2-y1)spropionylamino]-6-ffuoro-1,2,3,4-tetrah
S0 BCATBASBL S Y17 Acerie acit:

carbazol-9-y1Z1-acetic acid;

(38BJAd(RItiot o8B pYrifniditer2-phipsrpisishyeeningybRE husnekidhergHle. 3.4-

t&f. B%M%%%%HE@%? A3k acid;
(6- uoro-3-13-phenyl-4-%1,3,4!th|ad|azoI-2-ylcarbamoyl)-butyrylammo]-l
&

(?3@3{3,—.[@@)5@%@%:@1&: g pm&p@}b&g@ﬂbﬁgpionylamino]~6~ﬂuoro~ 1,2,3,4-

1d3AGSEoBrRibenaylsureide)sf:fluRro-1,2,3,4-tetrahydro-9H-carbazol-9-ylk
acetic acid; (38)-(3- gAcetyl-lz-(Z-fluoro-phenyl)-e_th [Jamino}

(B MaHEL 2 BBl AERS ARSI SF P HERHO BRI ) 2.3 A-tctrahydro-

9Z00BLERBINCELLL IR0 7/053046 138 (35)-(3-

spaiz o elemayetykaminel oy ge 234 UR e s

a(3)43r{3-Benzyl-1-cyclohexylmethyl-ureido)-6-fluoro-1,2,3,4-tetrahydro-

-carhazol-9- ylJ-acetic acid; and.(3S)-(3-
R g L st S RRAR . BB Sy R cvayro-Si-
cabbflzdrd-H 2 Ridictetidhydro-9H-carbazol-9-y1)-acetic acid; or a salt of

| @g}gfb?pFu%mé??.%(g%miéag.aiﬂgrmggg%%ﬁz%Préﬁg'%gg.g%%g}g!&%m%carbm_g_yu,

pound acc 0 any on ms
apttaravaceutically acceptable salt thereof, and a pharmaceutically
CoRIBRIS SAFeEy AR 4 0"@%9&&8&9[ QL2 AW L ElRimsh 3 4-
(?@, %ér) a%ﬁrg:rﬁqgcgu%ca Iﬂ@é’é’p able salt thg#eof, oré?!I har ceuticcz]ll T
(gompbsitisirecbarelirysto erais 2ddfor use as a 15medicament. 13. Use

(ﬁ)ﬁ?QmP»@iﬂ&%ﬁgfgig&»@W@@99{&'@%@5&5@4@»&?&2&—9?]]—acetic acid;
(gharmaceutlcally acceptable salt thereof, for the preparation of a

afrrsititbiReliyraoanvsrl anthol-tredmiehtibroearbaic Arigtagtitse-o1-
cAlsrichimmyps;disgases/disorders, comprising allergic 70 asthma,
rhinitis, allergic rhinitis, chronic obstructive pulmonary disease, dermatitis,
inflammatory bowel disease, rheumatoid arthritis, allergic nephritis,
conjunctivitis, atopic dermatitis, bronchial asthma, food allergy, systemic
mast cell disorders, anaphylactic shock, urticaria, eczema, itching,
inflammation, ischemia-reperfusion injury, cerebrovascular disorders,

pleuritis, ulcerative colitis, eosinophil-related diseases comprising
Chiira-<trarice 2Eevndrome and cinticitic and haconhil-realated dicaeacac
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basophilic leukocytosis.

WO 2008/017989 PCT/IB2007/053646
138

(35)-(3- {Acetyl-[2-(3-fluoro-phenyl)-ethyl]-amino } -6-fluore-1,2,3 4-tetrahydro-9 H-
carbazol-9-yl)-acetic acid;
(35)-[3-(3-Benzyl-1-cyclohexylmethyl-ureido)-6-fluoro-1,2,3,4-tetrahydro-9H-carbazol-9-
yll-acetic acid; and

(35)-(3-{Cyclohexylmethyl-[ 3-(2-methoxy-phenyl }-propionyt]-amino } -6-fluore-1,2,3,4-
tetrahydro-9H-carbazol-9-yl)-acetic acid, '

or a sait of such a compound.

11. A pharmaceutical composition comprising a compound according to any one of claims
1 to 10, or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable

carrer,

12. A compound according to any onc of claims 1010, 0ra pharmaceutically acceptable
salt thereof, or a pharmaceutical composition according to claim I[1, for use as a

medicament.

13, Use of a compound according to any one of claims 1 to 10, or a pharmaceutically
acceptable salt thereof, for the preparation of a medicament for the prevention and/or
treatment of chronic and acute allergic/immune diseases/disorders, comprising allergic
asthma, rhinitis, allergic rhinitis, chronic obstructive pulmonary disease, dermatitis,
inflammatory bowel disease, rheumatoid arthritis, allergic nephritis, conjunctivitis, atopic
dermatitis, bronchial asthma, food allergy, systemic mast cell disorders, anaphylactic shock,
urticaria, ecczema, itching, inflammation, ischemia-reperfusion injury, cercbrovascular
disorders, pleuritis, ulcerative colitis, eosinophil-related diseases comprising Churg-Strauss
syndrome and sinusitis, and basophil-related diseases, comprising basophilic leukemia and

basophﬂic leukocytosis.



