WO 2011/117798PCT/1B2011/051165 3-(Heteroaryl-amino)-1,2,3,4-tetrahydro-9H-carbazole
Derivatives and their use as prostaglandin D2 receptor modulators S Field of the invention: The
present invention relates to 3-(heteroaryl-amino-1,2,3,4-tetrahydro-9H-carbazoI-9-Y12- acetic acid
derivatives oMBAHAA(FP4nd their use as prostaglandin receptor modulatbts. iost paricularly as
prostaglandin D2 receptor ("DP receptor”) modulators, in the treatment 10 of various
prostaglandin-mediated diseases and disorders, to pharmaceutical compositions containing these
compounds and to processes for their preparation. In particular, such derivatives may be used alone
or in pharmaceutical compositions for the treatment of both, chronic and acute allergic/immune
diseases/disorders such as asthma, allergic asthma, eosinophilic asthma, severe asthma, rhinitis,
allergic rhinitis, angioegdgmiae BIRALHARMITMLD RUGERLHIHS BLEdiR Ble IsawiRvsis, allergic
nephritis, allergic conjunctivitis, atopic dermatitis,qliég‘g]cgh%asthma, food allergy, systemic mast cell
t

disorders, anaphylactic shdti RS 2R PERRE ESRRICEMBAIEB S ructive pulmonary

disease 6COPD), inflammatory bowel disease and rheumatoid arthritis; eosinophil-related diseases

comprising SH) Jj\é? iln\égﬁ%w_tides like Churg-Strauss syndrome, Wegener's 20 granulomatosis,
microscopic Mﬁmgan-speciﬁc subsets of the Iatte%1 h){gerep?%in(ﬁ%hilic s§nd omes like
eosinophilic JHERRSEH, BUEHIBPHREBE Spratias Pam R Biphayits EEE B RiiE CRTGERFIRE (Loeffler's
endocarditis)aesisireghi@imtalgiaf Spndutam®, @usihebhitie faspiitida gdesiiohédieplostuliuleticulitis

(Ofuji's dise ' ili t%ng%ﬁﬂ I 1 idaypesplas mgmm'@gpgilﬁ%u@g%@‘qsinophiIic
cellulitis W;Iﬁs%)ggigﬁl%ﬁﬂgmyle%%ﬁ%mc eofirzﬂ‘n %ﬁ%%eu}(ge ia é;m%‘ RIESSS ntérome Drug, Rash with
% i QLT TRRBIATH

Eosinopfilia Sh¥Pega&reriaAndbmeyale BRif BN BLBSBAIE leukemia
and basophililezikeytbsis. Backorotnd! thenmeentisn foBtey preppehier th distigeiaresge’ure in
allergic condifignsyRashsele ae fsiivrterirpddisieassitacdimprailikasistamineathsamposane A2

(TxA2), cysteinyl leukotrienes sl.Ts) and prostaglandin D2 (PGD2). These mediators jnteract with
their respecti%}l?ak?eﬁ?gr@%% %@%@@/ MBI Pceélsgﬁ?g&%%" (s (Sggi}n%%re%sgg E{ia%c?ljpar ngrrﬁqﬂeaébility,
edema, prurigssimesdlcansiipumendny astigestionnibiso LRSS HYNREI M BPRIAMBUSSSEENGTISM An

ibncreaflqlé |35‘éﬁé@9!a&s@@r r&!ﬁé@@ﬂﬁy ﬁﬂé@é@?Hi%it@l'ﬁﬁ&@ﬁc%ﬁiméﬂfﬂﬂ@@@nc@fwﬁ@@tﬂﬂ' Rhilieopred
asophilic leukocytes into the.tissue and thu ifies the allergic,response. WO .
2011/117798&%&%&@6?&%@%@8”& d?rg{nai?fﬁg’ntsg %tF g]\%ra%sctiigegsggoégﬁ%riggaggﬁ%%hat can
block or othepiisé. intéeriipt etrsTmtelerabres celiis. AhtonishrineEve RibMTRHISEEER ptdYAPtagonists),
leukotriene resRptAFARA0BRISSS, DetaRdrangrJiseleeapior aganists, cvsthepiicostetnidsaanerally,
treatments with anti-histamines \%]sds é?u%%%%&?ﬁggtaﬁ%ni arg_él?élﬁgg inS n&ﬁjﬁgcy,ﬁé&#&pg-term

i i sidé effe D2'is a i

COMmprisin .smeﬂ _
usage of corticoSeroids iS often ‘associated with unwante cts. P IS an agonist known to
act on t& 0-gratelAtesosifed TEEERIERE the Peghs c@ahtop B saREthestdseitly ol dRtifiSiItR TH2
(chemoattractaptresamiprinosyatngmias MelecsisopkiitesseshanZh2oseltphitceptphéalis referred to as
DP2 recentof ot e EfdnG i CUSRARAONSINALIO CHSS IRl B ARARDMRG
allergic diseased Suth as allergic rhinitis, allergic asthma, allergic conjunctivitis, atopic dermatitis and
the like. Ther8Y8rEOBR@AREWPRIHiRs ek A STTORIISPURINASMEURR IS s sras R Iaalie
therapeutic stirtegy fogitheriseatnemteolissiehvdiseastsphiliaWELBE |7 @068 aisiilosetulitis (Wells

(tetrahygrocaghagal: 1y aaalis acl ASHNVANYV RS ASRC B asRESE 13 ARGHONBucC RaeRBHRA0

discloses the use of ramatroban ((3R)-3- 4-f|uorobenzene-sulfonamldgé ) -
1,2,3,4-tetrah§ AP5ORIE, oD SHIROHRT SHAPIAPRIAEAARAPAILE FR 558 ~FRMREERRor)
antagonist witlzsgditiofealkantagowi bke attiiate drGRIE2, for the prophylaxis and treatment of allergic
diseases, such as asthma, allergic rhinitis or allergic conjunctivitis. 20 In T. Ishizuka et al.,

YO0 &hafiability of ramatroban and its ability to inhibit prostaglandin
D2-induded easinophijonsgréiieharyeitrexhasiiveén atigroicech (@dionsal et el £celegivaied and

Experim%ntalr@i&%@nﬁg&'ﬁ%ﬁaf%érla@s&;’rﬁiﬁé%?rc(%_@@gia}qe AW@MPl ,%ﬁaﬁlgjn@ll\j\(\%@&%@(:h aiyizégggjizg?se

amatroban analogues wit tagonistic actjvity. Vi ta . . em. )
897-900 disc/Be eﬂﬁf?@%ﬁﬁ%@%@iﬁﬁaeg AR dééesspe‘%‘ve rec“"_%rs and
(3-amino-1,2,GMseiatsjclegigH afigdinsuiivep ijcieesrd aeiRr derinativeabilih TRTH PAAtEY ORglc
activity. 2a SHRIMAEhA-firsbagasich, et dadméeirton cantponitof esratita (IRR hardh R
35 vascular permeability for example, allows excessive infiltration of eosinophilic and

basophiiic leukocytes into the tissue and thus ampilifies the allergic response.



NCOZ2H (I) wherein IR1 represents hydrogen, (C1-C4)alkyl, (Ci-C4)alkoxy, halogen, trifluoromethoxy
or trifluoromethyl; R2 represents hydrogen, (Ci-C4)alkyl, (Ci-C2)alkoxy-(C2-C3)alkyl, (Ci-C4)fluoroalkyl
or (C3-C6)cycloal kyl-(01-C2)a | kyl; and R3 represents a heteroaryl group which is unsubstituted or
mono-, di- or‘f/r?%’r}/é’thmgéd, wherein the substituents are independently s%@?fgaﬂﬁ%?ﬁlfﬁg group
consisting of halogen, (C1-C4)alkyl, (C3-C6)cycloalkgl, (Ci-C4)alkoxy, (C1-C4)fluoroalkyl and phenyl;
or a salt of such a compound. In a second aspect, there is provided a pharmaceutical composition
comprising a@empblisdtastefivedlightivcdispasehanmaceatiratniadeabrasiebidk therelberaivg a
pharmaceuticaity-asceptablpteaiiRhdn @ jhihasptshiteergHsarovisada eeameungdiagoaetined above,
or a pharmaceutically acceptable salt thereof, for : edi In a fourt ct.there is
provided th eqﬁagé&or e«’:';}l( %5?7%38% h 3%%?erﬁ§é‘d%a t%'\?éj f%gﬁ\rearaaio%é%?ﬁ%%ii%ﬁ%ﬁﬁ%c%%%t% rizc%sga?ﬁr%héesfeof, for
the preparati&ieofralihetredneatt fitheprolrambiearflor i GrParsiis s deias fiBm the
group copsistgaycharanieraneracute g eirlitenitse) siskasksicisesdRitsdoahpisg @stkia, allergic
asthma, eosigﬁgagic asthma, severe asthma, rhinitis, allergic rhinitis, angioedema, insect venom
allergy, drug allergies, allergic sinusitis, allergic nephritis, allergic conjunctivitis, atopic dermatitis,
bronchial ast , food allergy, systemic mast cell disorders, an lactic shock, urficaria, 2b
ccrema, uioe e AT RS ATOU BRI S G P ERB Oy In Tt § B cisease
and rheumatéif aetiditise eesintip iikerdiiee R sbB3sebeppapriiing isracsplerssanopscutitines tike
Churg-Strausssidadearig THEQIRIRES RN LR AlRSISd BicESEPie Revangiitis (and organ-specific
subsets of the latter), hypereosinophilic syndromes like eosinophilic pneumonia, eosinophilic
esophagijis, gfli&peraagiis.RosinoRilicrrdacarditis dorffiars sndpcardiisirasinophiligamyalgia
syndrome, eosinophific fasciitis, egsinohilic pustular folliculitis (Ofuji's disease), eosinophilic ulcers,
angiolymphoféﬁ‘?ﬁﬁ%‘?pﬁﬁg?ae\ﬁ/iﬁqeég'giﬁ@Bﬁ'ﬁiaa{fRqu?Eﬁ?@Bﬁn%?{ﬁ’fﬁ CENRRY W e RLosim arERAY'Schronic
eosinophilic leotkémidkantHBREES Wyckingrite (BrrgcRastlf WiBPEontp hikarod Bysiesitier&ymptoms);
and basophilyglaiaf diseases«SRMPIFING basenbiliedetkeaia-aad basophilic leukocytosis. In a fifth
aspect, there is provided a compound as defined above, or a pharmaceutically acceptable salt thereof,

for the preventgnandiptligatient g’éﬁ@%‘%‘&%‘%%%‘&ﬁi@%%% %}ngé8waﬁﬁ&5'a%“ﬂ%8‘§ ?%f_ g and
acute allergic/immune i2eases/disorder , comprising asthma, allergic asthma, eosinophilic asthma,
severe AsthniRERNES - allergic rhinitis, angioedema, insect venom allergy, drug allergies, allergic
sinusitis, allergic nephritis, allergic conjunctivitis, atopic dermatitis, bronchial asthma, food allergy,
systemic mastBeAifisotdedisciosaphijiactiessivbolamatiobeia, €07 d-THoerbeinze coliidoohnic-
obstructive pylmenastgisarsa s drinnmaiany, owehsliseaspandishewmatidanbrits
eosinophil-related tdifﬁfasgs Coq\evr.'ﬁina% d'a%’nall ivegsel via%culit'kﬂ/?s Iélée %g ct)r;atlﬁss S r}grlo;(rile,
Wegener's gr‘gﬁﬁ?o% Gl ,anllscros'coplc 'p'BR?anagrtﬁ%oEaSnﬁ 3rcga ~specific subseéts of thed aYttaerf,
hypereosinophifidregittrohoé gkl edshaseRIlRUIPhas AfohRe. édsiaisphildisoplrigiisoremeivdsophagitis,
eosinoﬂjzll@p endﬁ@éﬁf&?é@@fﬂe@@ag@&m}tw@a@m?]@Pw,a?myﬁlgiag@ymﬁ%m éaﬁﬁmaizliﬂl&wfasﬂitis,
eosinohilic pystular folliculitis (Qfuji's disease), easinophilic ulcers, angioly: i rplasig wit
cosnophili (ALHET S0 RO T CATLS QR LA, 2o Sl e osla
DRESS syndimiiitp e s rraatroiadin spHniepfiesyseriniydiino syirandbhriprireertted
diseases, compiigiagopRsephisiryketiBeedhasepibedeskesyBasl), \WEX7-352 (2003)).
2011/117798PCT/IB2011/051165 3 Description of the invention: 1) The present invention relates to

3-(heter0ar3k/l|\§@ir@/éeé@aéﬁﬁﬁa?v@ao%}d%%g@@ﬁ%@@é iVﬁHtNy%l%@JéheJ%m@L@& l)_ﬁithWbﬁ‘ﬂ#]z IRl o
represents hydrogen, (C1-C4)alkyl, (C1- ogen, triflu e r trifluoro ;
regreseﬁ%s hyﬁvsga?{?‘é&i?&’jgmk@}ﬁ," i-%ﬁ%l@o%&é%%ak?/ﬁ;(c%g?%uéggﬁ@l P close HUrther

10(C3-C6)cycrraditpbe@r@2)edky.-and R3 represents a heteroaryl group which is unsubstituted or
mono-, di- or tri-substituted, wherein the substituents are independently selected from the group
consisting of walogea;(C$884)dlkylb«&3-C8myiciodlRyE, 4Gdir S atkokys{(bizGHuWierostiky| acid phenyl;
and to the Saﬁﬁr%t%étiﬁhﬁkaéﬂq@é@ﬁ&%‘dﬂﬁf{‘iuya@% otable salts) of such compounds. 15The
compounds of formula (I) according to embodiment 1) may contain one or more stereogenic or
asymmetric centers, such as one or more asymmetric carbon atoms. Substituents at a double bond
may be present in the (Z)- or (E)-configuration unless indicated otherwise. The compounds of formula
(I) may thus be present as mixtures of stereoisomers or preferably as pure stereoisomers. Mixtures of
stereoisomers may be 20separated in a manner known to a person skilled in the art. The following
paragraphs provide definitions of the various chemical moieties for the compounds according to the
invention and are intended to apply uniformly throughout the specification and claims unless an
otherwise expressly set out definition provides a broader or narrower definition. 25The term "alkyl",
used alone or in combination, refers to a straight or branched chain alkyl group containing one to four
carbon atoms. The term "(CC)alkyl" (x and y each being an integer), refers to an alkyl group as defined
before containing x to y carbon atoms. For



example a (C1-C4)alkyl group contains from one to four carbon atoms. Representative WO
2011/117798PCT/1B2011/051165 4 examples of alkyl groups include methyl, ethyl, n-propyl,
iso-propyl, n-butyl, /so-butyl, sec-butyl and tert-butyl. In case "RI" represents "(Ci-C4)alkyl" the term
means (C1-C4)alkyl groups as defined above. Exaniiles of said groups are methyl, ethyl, n-propyl,
/so-propyl, n-butyl, /so-butyl, 5sec-butyl and tert-butyl. Preferred is methyl. In case "R2" represents
"(Cl-04)alk§ll_"ﬂ@férm means (Ci-C4)alkyl groups as defined above. Examples of said groups are
methyl, ethyl, n-propyl, /so-propyl, n-butyl, /so-butyl, sec-butyl and tert-butyl. Preferred are methyl,
ethyl and nYBI%B ,%8@%?5%#%&@%#@? %QEF?%}%F Lf“gs ts "heteroaryl which is substituted
with (Ci-04)alkyl" the term "(C1- 10C4)alkyl" means (C1-CgFJalkyl groups as defined above. Examples
of said groups are methyl, ethyl, n-propyl, ise*propyl, n-butylj-ige-butyl, sec-butyl and tert-butyl.
Preferred is methyl. The term "alkoxy", used aefis or jri cgmbination, refers to an alkyl-0- group
wherein the alkyl group is as defined before. \ '
refers to an alkoxy group as defined before containing x to y carbon atoms. For example a 15
(C1-C4)alkoxy group contains from one to four carbdm atoms. Representative examples of alkoxy
groups include methoxy, ethoxy, n-propoxy, /so-propoQQ%}T!butoxy, iso-butoxy, secbutoxy and
tert-butoxy. In case "RII" represents "(C1-C4)alkoxy} the term means (C1-C4)alkoxy groups as
defined above. Examples of said groups are methoxy, ethoxy, n-propoxy, iso-propoxy, n-butoxy,
20iso-buto>¥v)/,1%r§é0butoxy and tert-butoxy. Preferred is methoxy. In case "R3" represents "heteroaryl
which is suBStitteptksetiis(Cly@ajmikox(C e mk, " (CleBadkoxsy, meziogelC 1-CHatkmatgroupsr as
defined abqyﬁuggm@mg,s of said groups are methoxy, ethoxy, n-propoxy, /so-propoxy, n-butoxy,
iso-butoxy, sec-butoxy and tert-butoxy. Preferred is methoxy. 25The term

"(Cl-iZ)aLWM@%s@Bﬂalwaﬁ@‘egs tg;@rﬁ(@&@@@tkﬁgadm?@gcgﬁtmﬁd?qupw@mw laydrogen
atom has n ace 1. a -, 2)alKOXy group as detrinea above. examples o
g%“.@g!&f%?iﬁ%?%}b&(E;asil“f i

(C1-C2)alk re ' methoxy-ethyl (notably 2- methoxy-ethyl), methoxy-propyl

(notably 2-mRethoxysaree %@e%gaﬁtfgiomww,s@%ﬁ@ﬁwée%@%a@qtfb@xxﬁmwﬁmd,
ethoxy-propyl (natably 2-ethoxy-propyl and 3-ethoxy- 30@@3{/0. Preferred Is 2-methoxy-eth I. The

| Yy .
term "(C3-CHEIEIRIbLEIRFUPFERE AR AL JPSTReABH YRS 28 R HRHY CIRSIRSI VAR 3P Carbon
atoms. Exafopl€s)ak{C 3oc6) ypiaalkyl, g Oups)alkexy dlopapicoyaiob atyd, myatgpentyl and cyclohexyl.
Preferred is cyclopropyl. WO 2011/117798PCT/182011/051165 5 The term
"(C3-06)cydbalrgit @ sUcl p #KkyAPFeners to an (C1-C2)alkyl group as defined above in which one
hydrogen atom has been replaced with an (03-C6)cycloalkyl group as defined above. Examples of

(C3-C6)cycloalkyl-(Ci-G2)alkyl groups are cyclopropyl-methyl, cyclobutyl-methyl, cyclopentyl-methyl,
cycionesyl Ry CoEbRORAT et (o L By iR g S BB PoRO TR 2
cyclobutyl-ethyipnatdbhs 1csfickebapltethybaml 2ieoiabatiicstiybceypiaplentsaibtindrgedtabiy a
1-cyc|open%—%gk%gnggwgyg%}m@nd cyclohexyl-ethyl (notably 1-cyclohexyl-ethyl and
2-cyclohexyl-ethyl). Preferred is cyclopropyl-methyl. The term "(C,-Cy)fluoroalkyl" (x and y each being

an integer) refers to an alkyl group as 10 defined before containing x to y carbon atoms in which one
or more (and pogwib ysmitchyitieogas ptovtitdavedrestureplacdefingt Aborinerfopexanapkaitcally

(Crat)fluoroalkyl nsAr. o.four atoms in which one to nine hydrogen atoms
have been %%a%g%?éefﬁ%%éé%%%%%ﬁé% rg%%cre'%%&tt’s "(C1-C4)fluoroalkyr the term means a
(C1-C4)fluoroalkyl group as 15 defined above. Examples of said groups are difluoromethyl,
trifluoromethyla 2 iflnesesthitaradi gravitigarReiing. Brefessashenamplesianasd Zabilieoreethyl and
2,2,2- trifluorﬁeth I. Most preferred is 2,2-difluoroethyl. In case "R3" represents "heteroaryl which is
substituted ?/Vlﬁw C_‘th‘%;ﬁ' oroalkyl" the term "(C1-C4)fluoroalkyl" means a (C1-C4)fluoroalkyl group as
defined abovasclicptedt dheeidl 20y rdup eapatifivoromethyeditfimerdriettibe 22difltioroentigrand
2,2,2-trifluogetivirPrefeyedigxamplesateditiupromethylapd Ha%%m@emylcﬂvmg Prpferedis

0.

trifluoromethyl. The term halogen means fluoro, chloro, bromo or iodo. In case "R.1" represents

"halogen" tRESEHHIMIBHRAS SHERASHIROSTRE aROTRRISHI%e ARG RS BRPEIS aBR RS B8R iSse "R3"
represents H¢iaraasgheieicstisnsabstititie dandttyioaloigeis; theterderimlogent weans gdietprattydluorine,

chlorine and hramine . 1pse PLRISIARY ShgRe ADSHARIOTRANS BOSLRAEGIRIRD Y SHOr RS matits,

bronchial asthma, food allergy, systemic mast cell disorders, anaphylactic shock, urticaria,




The term "heteroaryl”, used alone or in combination, means a 5- to 10-membered monocyclic or
bicyclic aromatic ring containing 1, 2 or 3 heteroatoms independently 30 selected from oxygen,
nitrogen and sulfur. Preferably the term "heteroaryl" means a 5- to 10-membered monocyclic or
bicyclic aromatic ring containing one nitrogen atom aid optionally one additional heteroatom selected
from oxygen, nitrogen and sulfur, Most preferred are 6-membered monocyclic aromatic ring systems
containing GRECAIAWHGHERGYRIFREMSESRIm PRSP ERRYIBRBRNABFEERS GFTdraliifiaBa3aiIv,
isoxazolyl, Bbaxadirzakd, thienyhdinazrolyl, asoitiez aykitbistiaziydd pyehdeimidarniyingysazolyl, WO
2011/117798FCTAL3AA0 L Sr“i?%%' ds pérgr!%}" o e 'heré'gﬁgrﬁﬂ}gn%%%ﬁ]%g%%%%ic
isoindolyl, benzo uranﬁ, IS6benzo uraﬁy, benzo |op?1enyl, indazolyl;"benzimidazolyl, benzoxazolyl,

benzisoxazpR¥apsiiiotiaag oWtaesnasietisiebasa, ol theokiisronhypereasipophjiexamarones like
benzo[Zl,_l,ﬂfH&iﬁgiﬁﬁmh@@@%&%ag;?)]ﬁgmfah %;smﬂiﬁg)r{]hsi,somﬂ'selinybdﬁiﬁ@@h‘s@y[, afamtli)klﬁyl,
quinoxalinyl an alazinyl. prererred examples o Cc eteroar roups are ridayl {no Yy
Syricin-2.y B SRS TR R R 15 B RPN B bl BEl e I e e
benzothiazelysifiablycehsathituiaits])(Qdiguidesiey) (rosibdpijiinazotirs 2-ghgingmphoid

quinazolin-4- ither.or : I el i ( [ le37 iz tably
miazo|-z-y%?@’ﬁ?gﬁﬁi%@f@i%%%@g?ﬁi%ﬂ%&ﬁ%ﬁ?’%@@i"@% %%E%@Péﬁ%%ﬁ%ﬁé#fﬂéﬁfmnny|

(notably quifsiamrnBis Bukanra srerdIREPS S RHRINE (A5eBRSpy Mt FRE0RY 5erRd 2ERA Inotably
benzoxazolSZmipioats); kenzbikisaolykmetablydaesz othiapabiny basblostiplaiearath ismytissishhifootably
pyrimidin-2-l %jl?(.o'cl:'q(ej Srggteroaryl group may be unsubstituted or mono-, di- or hi-substituted (preferably
unsubstituted of Mono-substituted and most preferably mono-substituted), wherein the 15 substituents
are independently selected from the group consisting of halogen, (C1-C4)alkyl, (C3-C6)cycloalkyl,
(C1-C)alkayy (fah-Spéetorpatkyisane pieny nshaokaibhs halngen atole Ci)allgHaffrerbatlikany
(C1-C4)fluoroalkyl and phenyl). Examples of such unsubstituted, mono-, di- or trksubstituted heteroaryl
groups are ggﬁﬁg){%fz yridin-2-yl, 5-chloro-pyridin-2-yl, 5-trifluoromethyl-pyridin-2-yl, pyrimidin-2-yl,
5-fluoro-pyrmiidthePegl, Sechiiozoppgrimiidim-2nglop Qreatmeyl-plydndisiergeykalectéd from the group
imethyl-pyriggiciniesy! g h ARy igorbantithe rometykpyrimid Betnphising astima,

S5-trifluoromethyl-pyrim id in-2-yl, 5-phenyl-pyrimidin-2-yl, benzoxazol-2-yl, 5-flugro-benzoxazol-2-yl,
5-chloro-heRIRIRit BEPRP. c2RHRABIHE AR R R D/STe S Y5thi 2YBILS AT S i S iSn 2BEHREE8 TRy 1,
6-fluoro-benzsibiazelndry!, Biekhigroliemy othiazpds -yiBrghlorarheizothifiei - yleghiitazokitiePgid,
" quinazolin-4-yl, 2- [- 25 .qui {n-4- 21tri -OlU| lin-4- ur. e ples
are isoxazo?—%m% i%%{[h?ﬁ gqxaéz]%ﬁ%-&gf?5-%%@"5%%@@%??%&%% 1t%¥§§%hqzﬁy t é.éﬁn
4-tert-butyl-ﬂ*ﬁﬁ%%ﬁfévyﬂﬂ@ﬁhﬂiﬁé?'@n@ﬂﬁh»thﬁ'ﬁéﬂ%»yﬁ%ﬂ%h}‘i%@‘@@zé@i@l, ARt AR -y,
S5-cyclopropylpyidRaein-dsgadeflycoPognzararohzr apshayinoxaliss 2 sndPretarres eyaammassare 5-
fluoro-pyridin-2-yl, 5-chloro-pyridin-2-yl, 5-fluoro-pyrimidin-2-yl, 5-chloro-pyrimidin-2:-yl, 5-.30
tifoorome R BRI B0, SIars L2 2 P b LRree) neRou aly Chrstduss
5-chloroberswidierel- Py gened GoctnoiontaingistitgisiRopicRaliseg e fears eampraiigreubsets

6-ﬂuorobenépﬁﬁéolra%fahﬁwr%- hiazglrdrshandiRdluianbghrethingakine Mastinegkarsed is
5-chloro-pyrimidin-2-yl. WO 2011/117798PCT/1B2011/051165 7 _2? A further embodiment of She
invention reBSERAIUSmpETHYs SSCBRARIES 0 HRBIBAMENt 2)9RAREAEN Rﬁ%ﬁ?’&énts‘eﬂ%ﬁzaﬁi«i\tfﬁ ’
(C1-C4)alkdoé@bsGiizatkpaiyid alogeotjfrumioopdiho XysoiitisiflaosotatioypuS RRrdpiiesétns Bfdisgen,
(Cl-C4)alkyl.(C1-C2)alkoxy-(C2-C L, ~CANf a 3-C c -(Gi=C2)alky; and R3
represents gf%gegt.gr araélggﬁ%dgpﬁ v%ﬁwic p%%ns%%é%ﬁ@ﬁ%?mﬁ&gpgg%r ;@%b@%@%ﬁﬁhjﬁﬁé
substituentSasE i SefeeHIls séetisd Bl emedrotiiinsREHECEhHsIoGERe T - @agalRRESS
(Crar)alkoxgy (@inaé) vk atisghantp Eesyk JKipndita thestalis (Byppiiedar phammassetiticalyed
acceptable gialetas gf S(I;JOCI_Q com\g%%ggsﬁ&%)@u&é%g% eg@osdc; eilpct l%f E(l)e i{%\étention relates to compounds
according to grboaiment 1 , Rerein representsrhy rogen, me yf,ymeﬁ’ioxy, halogen (notably
fluorine or chlorine) or trifluoromethyl; 15R2 represents hydrogen, (C1-C4)alkyl,
(Cl-C2)alkoxy-(C2-C3)alkyl, (C1-C4)fluoroalkyl or (C3- C6)cycloa lkyl-(C1-C2)a Ikyl; and R3 represents
a heteroaryl group which is unsubstituted or mono- or di-substituted (notably unsubstituted or
mono-substituted), wherein the substituents are independently selected from the group consisting of
halogen, (C1-C4)alkyl, (C3-C6)cycloalkyl, (C1-C4)alkoxy, (Cr 20C4)fluoroalkyl and phenyl; and to the
salts (in particular pharmaceutically acceptable salts) of such compounds, 4) A further embodiment of
the invention relates to compounds according to any one of embodiments 1) or 2), wherein RI
represents hydrogen, halogen (notably fluorine) or trifluoromethyl; 25R2 represents hydrogen,
(C1-C4)alkyl, (C1-C2)alkoxy-(C2-C3)alkyl, (C1-C4)fluoroalkyl or (C3-



C6)cycloa lkyl-(C1-C2)a lkyl; and R3 represents a heteroaryl group which is unsubstituted or mono- or
di-substituted, wherein the substituents are independently selected from the group consisting of
halogen, (C1- C4)alk th1 C4)alkoxy, (C1-C4)fluoroalkyl and phenyl; 30and to the salts (in particular
pharmaceutrgjaﬁl A i}? Zole salts) of such compounds. WO 2011/11779% ?fb%ﬂfo 6585) A
further embodiment of the invention relates to compdunds according to any one of embodiments 1) to
4). wherein R1 represents haloger_r (notably fluorine);  R2 represents hydrogen, methyl, ethyl,
n-propyl, 2-n<iHe i the pv@iikoethyl or Scyclopropyl-methyl; and R3 represents a heteroaryl
group which 15) m&uﬁ%&ﬁe&wmnm&t&zs%ut’e(ﬂrWﬁdﬂ:mmﬁncﬂmmﬂwmnmmgHkﬂefirmeaalemethoxy,
trlfluorometh)ﬁeﬁV 8 pllglgo]; Blpae T§nalts (in particular pharmaceutically acceptable salts) of such
compounds. er em odr ent of the invention relates to compounds according to any one
of 10embodiments 1) to 4) wherein R1 represents quorrnEll chlorine or trifluoromethyl; R2 represents
hydrogen, methyl, 2-methoxy-ethyl or cycloﬁrp l-methyl; AdRR3 represents a heteroaryl group which
is mono-substituted with fluorine or chlorine; i ts (in particular pharmaceutically acceptable
salts) of such compounds. 157) A further embodiient-efthe invention relates to compounds according
to any one of embodiments 1) to 6), wherein R1 reﬂr\ﬂents fluorine; R2 represents methyl or
2-methoxy-ethyl; and R3 represents a heteroarylgroy@ which is mono-substituted with fluorine or
chlorine; 20and to the salts (in particular pharmaceutically acceptable salts) of such compounds. 8) A
further eﬁrbodlment of the invention relates to comp&'rzrnds according to any one of embodiments 1) to
6), wherein Ridheegiresents fluorine; R2 represents hydrogen or methyl; and 25R3 represents a
heteroary| greup whickisdinsuhsised O aipnarsubsitirikwah Thiasis, chiatibrmetitiyorgmethyl
(notably fluorrne or chlorrne) and to the salts (in particular pharmaceutically acceptable salts) of such
compounds. WiesroB i 7798PCT/B2011/651165 9 R represents hydrogen, halogen (notably

fuorne) or fuscgmelp apekiadhe esle dnperiesles Aasmesselgly atscelghle sal) of such

compounds. 10) A further embodiment of the invention relates to compounds according to any one of

embodrrlrﬁ)entsqs3)(1\.’(f})@ﬁcl?)\?‘rlff:y é‘rFBCR %Hr@ggnts halogen (notably fluorine); and to the salts (in particular
pharmaceutigally;gaceniahle salis) of sHsth SORMON U B AThshembosiBeRt of tapipygntion

relates to compounds accordrn to any one of embodiments 1) to 4), 9) or 10), wherein
wherein the substrtuents are independently selected from the gréup consisting of halogen,

{C+-Cy)alkyl, {Ca-Cg)eycioalkyl, (C1-Cylalkoxy, (C4-Cy)fluoroalkyl and phenyl;

and to the salts (in particular pharmaceutically acceptable salts) of such compounds.

15  The compounds of formula () according to embodiment 1) may contain one or more
stereogenic or asymmetric centers, such as one or more asymmetric carbon atoms.
Substituents at a double bond may be present in the (Z) or (E)-configuration unless
indicated otherwise. The compounds of formula (1) may thus be present as mixiures of
stereoisomers or preferably as pure sitereoisomers. Mixtures of sterecisomers may be

20  separated in a manner known to a person skilled in the art.

The following paragraphs provide definitions of the various chemical moieties for the
compounds according to the invention and are intended to apply uniformly throughout the
specification and claims unless an otherwise expressly set out definition provides a broader

or narrower definition.

25  The term “alkyl”, used alone or in combination, refers to a straight or branched chain alkyl
group containing one to four carbon atoms. The term “(C,-C,)alkyl” {x and y each being an
integer), refers to an alkyl group as defined before“containing x to y carbon atoms. For
example a (C4-Cylalkyl group contains from one to four carbon atoms. Representative



R2 represents hydrogen, (C1-C4)alkyl, (C1-C2)alkoxy-(C2-C3)alkyl or (03-C6)cycloalkyl-(Cr
10C2)alkyl; and to the salts (in particular pharmaceutically acceptable salts) of such compounds. 12)
A further embodiment of the invention relates to compounds according ton%n!yI %Igéﬁippodiments 1)
to5) or9) to‘YB)?WbVe”ﬁ? R2 represents hydrogen, methyl, ethyl, n-prop‘y{, -me hox’y-ethyl,
2,2-difluoroethyl or 15cyclopropyl-methyl; and to the 4alts (in particular pharmaceutically acceptable
salts) of such compounds. 13) A further embodiment of the invention relates to compounds according
to any one oF&MROMBAIY ISR BEGT oYY WREKIF RPN e REERRh YRGS gH@t'hs?f‘f"ZOand to
the salts (in patlicitiargbaumaceutically acceptable salts) of such compounds. 14) A further
embodiment,of é@?e'“@“t}gﬁééé%%tgsl“&%ﬁe nds.apearding e 38 -&?_9@5 Pglr&e@éﬁaaﬁo 10),

wherein R2 represents (C H¥ notably methylg; and to the salts (in particu Wh_armaceutically
acceptable sAR&Yeo BRSNS Y8 Sy A RGINE Lrb JHRTRENE ST e AR Fefitedd 1
compousds aecdnetingrio @ambotyk Bfedenteddsmetitgi 1) to 4) or 9) to 14), wherein R3 represents a

heteroaryl grgupwhicRes pasubstitutpd 4@9{,}03% dirsthstitutedovbarsin thesubsidunisare

independently selected from the group consisting of halogen, (CiC4)alkyl, (C1-C4)alkox
(C1-C4)fluorGER%H & BRERVY SH/& %E&?ﬂ?ﬁ%%&ﬁi@dﬂ%@%‘h@%‘%@éﬂuft@@H’L é%é{gu(tl’h[ particular

pharmaceuticaliybatyteptablesadiis Poffsuet asmpdundshyl 8)dvfortmt emsiodiiesiedds thethilvention
relates to corppRiNadgaCcEYIAINg IO afyane PIBBRiseaitbdiam ot Axifkd), whesen «(c,R3

represents a heteroafrﬁ/l group which is unsubstituted or mono-subsﬁituted W{ijth halogaerg ggqgtpbly

d
fluorine ' chit/Pe]. FESABAS THABLYO HEHRSIAS SHERY P2 E 1S TRERSRS (RS SREBRF SHAFmAteutically
acceptable saits). oFswol compoayids:-baty) Adtthérsembdul erthieof phtylirrefaio i arisyo
compounds according to any one of embodiments 1), 3), or 9) to 14), wherein R3 represents a
heteroaryl group whichaikosgsubstitutiedeosniro norsiiustiint edfavithohatogley; A-0¢EsHT 6 eyeindiey| or

(CL-Cauoragliyl (and 0alabl IpBoe: £ HRK e PYEORIRKLA RIy e BeARd OB aaIs (n
armaceult b 18

»t
particular ph cally acceptable salts) of such compounds. 18) A further embodiment of the

invention reldfI& T L BMAKAHEE SR GRMSE e R8RSt AN EIN & FRO B 8T Br 'Sy (8% 24P fuRerein
15R3 represenista)hieteyogmyg mupmivd itbnsonnrsulfstitutediar atone-SepstiatdstivetbxBomizeesichlorine

or trfluoromelfyél- Qe Rl Al {kheRylieiBL P haBAGE isaliBeep Akl ARliss Blghsempounds.

19) A further embodiment of the invention relates to compounds according to any one of embodiments
1) to 14), Wh@t‘@ﬂ’%@ﬁg%ﬂé%ﬁts a heteroaryl group which is unsubstituted or mono-substituted with
fluorine, chlotinease ttiRlioepnestnys (01edizioanoise betituteshngtCHialkosy chtoripes wWefsedn the

heteroaryl is ggigeted famdbeaaupransisiiagfpsrmidibotabiyiRuinidinrdark), Resaexazolyl

particuldt pha B0 ST B0 R 8t CLeR o ORI 2520) A further embodiment of the

invention reldtesasec®iipenrdeniecoetinpty ahicorie wbehisodinitn(S 1§ 4skpor $)aderd), Wherein Fe

represents pysinaidiR2-wbavbich [& parRp kg QisRnfcaURstlutetainRalngem gietedere

ifuoromethyt of BeT (1 oLabl, U RSHILSeA oL 151 SUBRI 68 B R g uorine.
Preferred is methoxy.

25  The term “(Cs-Calalkoxy-(Co-Cs)alkyl” refers to an (Cx-Cs)alkyl group as defined above in
which one hydrogen atom has been replaced with an (C4-Cz)alkoxy group as defined
above. Examples of (Cq-Czlalkoxy-(Cx-Calalkyl groups are methoxy-ethyl (notably 2-
methoxy-ethyl), methoxy-propyl (notably 2-methoxy-propyl and 3-methoxy-propyl), ethoxy-
ethyl {notably 2-ethoxy-ethyl) and ethoxy-propyl (notably 2-ethoxy-propyl and 3-ethoxy-

30 propy\). Preferred is 2-methoxy-ethyi.

The term “(Cs-Cg)cycloalkyl”, used alone or in combination, means a cycloalkyl group with 3
to 6 carbon atoms. Examples of (Cs-Cs)eycloalkyl groups are cyclopropyl, cyclobutyl,
cyclopentyl and cyclohexyl. Preferred is cyclopropyl.



30and to the salts (in particular pharmaceutically acceptable salts) of such compounds. WO
2011/117798PCT/1132011/051165 11 21) A further embodiment of the invention relates to
compounds according to any one of embodiments 1) to 14), wherein 1:23 represents
5-ch|oro-pyrim%ﬁ‘{3% i?ggnd to the salts (in particular pharmaceutically acceptapia! %‘mlsisof such
compounds. 522) A further embodiment of the invention relates to compounds according to any one of
embodiments 1) to 14), wherein IR.3 represents a benzoxazol-2-yl- or a benzothiazol-2-yl-group,

which groups Bfel@sptidRatfys susiasutStittred ith agetiedr Ehtbrirdvhateys tadsinge O pEticular
pharmaceutigalyhaacsRiablesriisd tofhsiahieem ppimes. U2 3) ACkaheysrakpdirnep efdbimidvention
relates to co nd ing.to opdil ) : rej C
config’uration%c%?f)(%’%é s%é%%%%ﬂ% (fe n@%%ﬁ%e%@:?g i?%ﬁn%ﬁlaé%sﬁ;&ﬂlg%ng@rﬁﬁg ?ﬁ%ﬁ?ﬁg@ l’(in

particular ph&hriaReviRgiyac st R ¥r <IPRBRbBGHYS. Sif'errarf&tyinboeiRRnt'of the

inventiors relatgsoigapyinpioy nas ascosidingte-athy ) nyobemybetivhémita by to-22) oigreinythedbsolute
configuration.p £ ni is j in ) 0 [ rticular
pharmaceuticéglﬁ aggﬁgéﬁﬁs%%%ﬁﬁﬁiﬁ%%%f %%H%ﬁ%ﬁ%% %%%?5%3%5 12 25)

A further emBBdinigreaPie e MrIAb atey Hoesird de s corIR R By dinseRterE Wwfiich are

also compoungsopfdpyrmuthist) R2 N-R3 Swherein R1 represents fluorine or chlorine (notably
fluorine); R2 represents hydrogen or methyl (notably methyl); and R3 represents pyrimidin-2-y1
which is mOﬂDh&(ljtbﬁﬂtt‘!(t@Qd@iﬁr@@aiﬂgn Wwithdlyosinm ereiyeinednz exarotanlankiciidep as
mono-substityted in 5-.0r 6-position with flugrine: o enzothiazol-2-y1 which. | - ituted in
5- or G-E(Qsitigﬁ%\‘/ﬁ% lejfgﬁeng;g 21%' Tthe & Itsa(?ﬁ%lgagr%%:%%a[rn;ﬁé@rﬁa%glzjf?:r:é‘ﬁg %C%ésg{gg%qgglé of such
compounds. 28jreaetcHenschmplasas BHepmutEn (fradgefive §XABpbB diméntMPree ket from
the group consisting atm onE38B Yo Bafitvaratdvg Snflunidpyrienicl hine2ryl eoyincd i@y thakgheen
ro-lH-carbazroeI-g- '-}ﬂ)ﬁ&&ﬂ%lf)add?

(3R)-2-(6-fluor(§)-§- - |uoropyr|r'nidin-2- I)amir%%}-s,’4-dihydro-lH-carbazol-9-(2H)- Oacetic acid;
(38)-2-(6-f|ud%%%%ﬂ:?ﬂl%ﬁ;?ﬁ?ﬁ?d‘i?@zé@%’i 4’ AbGitsI dTRRRE RS StdlEorRagtP as

15 defined above. Examples of said groups are difluoromethyl, triflucromethyl, 2.2-
diftucroethyl and 2,2,2-triflucroethyl. Preferred examples are 2,2-difluoroethyl and 2,2,2-
trifluoroethyl. Most preferred is 2,2-difluoroethyl.
in case “R* represents “heteroaryl which is substituted with (C+-Cq)fluoroalkyl” the term
“(C1-Cy)Yfluoroalkyl” means a {C+-Cy)ffuoroalkyl group as defined above. Examples of said

20 groups are difluoromethyl, trifluoromethyl, 2,2-difluoroethyl and 2,2,2-trifluoroethyl.
Preferred examples are difluoromethyl and trifluoromethyl. Most preferred is triflucromethyi.

The term halogen means fiuoro, chloro, bromo or iodo.
in case “R™ represents “halogen” the term means preferably fluorine and chlorine and most
preferably fluorine.

25  In case “R* represents “heteroaryl which is substituted with halogen” the term “halogen”
means preferably flucrine, chlorine and bromine, more preferably fluorine and chlorine and

most preferably chiorine.

The term “heteroaryl”, used alone or in combination, means a 5- to 10-membered
monogcyclic or bicyclic aromatic ring containing 1, 2 or 3 heteroatoms independentiy
30 selected from oxygen, nitrogen and sulfur. Preferably the term “hetercaryl” means a & to
10-membered monocyclic or bicyclic aromatic ring containing one nitrogen atom and
optionally one additional heteroatom selected from oxygen, nifrogen and sulfur. Most
preferred are 6-membered monocyclic aromatic ring systems containing one or two
nitrogen atoms. Examples of such heteroaryl groups are furanyl, oxazolyl, isoxazolyl,

35  oxadiazolyl, thienyl, thiazolyl, isothiazolyl, thiadiazolyl, pyrrolyl, imidazolyl, pyrazolyl,



acid; 20(3R)-2-(6-fluoro-3-((5-chloropyrimidin-2-yOamino)-3,4-dihydro-1H-carbazol-9-(2H)-yOacetic
acid; (3R)-2-(6-fluoro-3-((5-(tr uoromethyl)pyrimidin-2-yl)amino)-3,4-dihydro-1H-carbazol-9-
(2H)-yhacetic acid; (3R)-2-(6-flu oro-3-((4-(trifl u oromethyppyrimi din-2-y '

0)-3,4-dinydtS A eI R%01-9- 25(2H)-yacetic acid; (3S )-2-(6-fl uoro-3-( ﬁﬁ@%‘&{f’ﬁr‘ﬁf‘ |
n-2-yl)(methyDa mi n 0)-3,4-dihydro-1 H -carbazol-% (2 H )- yOaceti ¢ acid;
(3R)-2-(6-fluoro-34(5-fluoropyrimidin-2-y1)(methypamino)-3.4-dinydro-1H-carbazol-9(2H)- yOacetic
acid: WO 2013201 7 7eaio et T mg@idy)05mrggilgy, pyrazmyi, indoly!, isocindolyl, benzofuranyl,
(3S)-2-(3-((Grstenepyrimidinatach{opan animmis-Baozondidzdifly Heozbkbnalph drslzBaolyDacetic
acid:; (3R)-2 [ opahlaiAPy Mg Zohies amingldnasely? 4-dinyeioctt spekagara(et)

yl)acetic aci o L I . o o
5(35)-2-(6-fIG8FEoR(maithipdiszehfuoRsHrAy D Ry RiAER Ry OBHRRBYYS, 4 RNy It SHRSIBY"
9(2H)-yBacetisnagidinyl, quinoxaliny! and phthalazinyl. Preferred examples of such heteroary! groups
(3R)-2-(6-flugrg-3-(met -(trifluaramefay. nidin-2s inakR2-ginvsierdbH eabaeeiBizH)-ylac
etic acid; (35%@2g%%ﬁo%??%e%@%mﬁu%&xﬂ@mﬁﬁ%mﬁgﬁﬁﬁ4mﬁ% -1l-l-$§1rbazol-
109(2H)-yl)aE§ﬁE°é€mf'2'yl)’ benzothiazolyl (notably “berzothiazol ~¥ and quihazoliry ?no ably
(3R)-2-(6-fluansrdz(ivethyl (drgtrifiuicaaniethyl)pyrimivin 12 eftaed rexp@agiiayd risatd zob@atio2 H) -y ac

etic acid; (3S)2A65fluQio-BrknpGRrimicin-S-yQamingdrSddimetient rsarbarolyd( Zhinydyacetic

acid; 15 3S)-2-(3-(|(4,6- imeth S)yrlmldln:Z-legn]et( XP mino)-6-fluor _-%,4-ﬂ|h¥dror- el}ngc?rg%Zm-

9(2H)- ace@ﬂ?@@&; pyrazol-3-yl) “and quinoxalinyl (notably quincxalin-Z-yi). More  pre

(3S)-2-(6-flugnaiBidmetiiyitabiiethypnidindin R-y| Remias) 28v-dikyetrs!] H-earBexssAct2W)- yAécetic

ggg(iz(fl?l)'lz)'@éé&%}ﬁ@%@b%@&ﬂﬂ%ﬁ%@!h?ﬂé&)ﬁﬂygtw&ﬁ“&%}r@dﬂuQf;@h%iéyd{hmé@yw:‘i@mmazol-
aceti

d; . . . .
(35)-2-(3-(be‘ﬂ%o%ﬂ?gg}%‘?{)??ﬂ;‘/l%sﬂﬁ‘ﬁgn?ﬁm85‘-%’-?%8%‘3?% o R Gro kBT B S BHI S Tiactic acid;
(3S)-2-(3-(beunso{eiitiiteh|op-yipaetiys v o3rel fllesb - efedab oo s e s b (5§ ) Hetic acid;
25(38)-25(6-fyiprand=inrethyitadinarlinyisyidamingim doliosa-didisardazabogn) (vl)apetigiacid,;

yﬁ{;ﬁ%g%ﬁ g%:ﬂ%h}{ g%%?g’ Iﬂg%’é@{ Qb?_(z H)-ypa

((::faiz: ic(%;fl(u?)or 24 rrgf?&%gr%%?ﬁlﬁﬁ&%&%@&ﬁég{%ﬁﬁﬁ@ ino)-3,4-dihydro-1H-carbazol-9(2H)-
30yl)acetic aéigatkyl, (C+-Ca)alkoxy, {C1-Ca)flucroalkyl and phenyl). Examples of such unsubstituted,
(39)-2-(3-((51ebleropyrimiglisuBsyixrtinbanino yodbsane- 8. fudibysindibk-garbarorRHind)gicetic acid;
(35)-2-(3-((5 lt‘g?m A I e e Ul ;fB!f?JLBFS?J‘g%XQLQ:}EHs‘;aR%%% (g acetic
acid; 35(3S)- ( ‘ﬁ) -C %tyof))yrlml |n-2-e§ig%'so ropyl)amino)-6-fluoro-3,4-dihydro-1H-carbazol-
9(2H)-yB@cetitraeiay-pyrimidin-2-yi, 4,B6-dimethyl-pyrimidin-2-yl, 5-methoxy-pyrimidin-2-yl,  4-
trifluoromethyl-pyrimidin-2-yl,  5-trifluoromethyl-pyrimidin-2-yl,  5-phenyl-pyrimidin-2-yi,
benzoxazol-2-yl, 5-fluoro-benzoxazol-2-yl, 5-chloro-benzoxazol-2-yl, 8-chloro-benzoxazol-
2-yl, benzothiazol-2-yl, 5-fluoro-benzothiazol-2-yl, 6-fluoro-benzothiazol-2-yl, 5-chloro-
benzothiazol-2-yl, 6-chloro-benzothiazol-2-yl, quinazolin-2-yl, quinazolin-4-yl, 2-methyl-

25  quinazolin-4-y! and 2-triflucromethyl-quinazolin-4-yl. Further examples are isoxazol-3-yl, 5-
methyl-isoxazol-3-y!, 5-fert-butyl-isoxazol-3-yl, 4-methyl-thiazol-2-yi, 4-tert-butyl-thiazol-2-yi,
4-trifluoromethyl-thiazol-2-yl, 5-methyl-thiadiazol-2-yl, 1-methyl-pyrazol-3-yl, 5-cyclopropyl-
pyrimidin-2-yl, 6-fluoro-benzoxazol-2-yl and quinoxalin-2-yl. Preferred examples are 5-
fluoro-pyridin-2-yl, 5-chioro-pyridin-2-yl, 5-fluorc-pyrimidin-2-yl, 5-chloro-pyrimidin-2-yl, 5-

30 trifluoromethyl-pyrimidin-2-yl, 5-fluoro-benzoxazol-2-yl, 5-chloro-benzoxazol-2-yl, 5-chloro-
benzothiazol-2-yl and 8-chloro-benzothiazol-2-yl. Further preferred examples are 6-fluoro-
benzoxazol-2-yl, 5-fluoro-benzothiazol-2-yl and 6-fluoro-benzothiazol-2-yl. Most preferred is

§-chloro-pyrimidin-2-yl.

35



WO 2011/117798PCT/1B2011/051165 14
(3S)-2-(34(5-chloropyrimidin-2-yl)(cyclopropylmethyl)amino)-6-fluoro-3,4-dihydro-1Hcarbazol-9(2H)-yO
acetic acid; (3S)-2-(6-fluoro-3-(methyl(quinazolin-2-yl)arn no)-3,4-dihydro-1H-car -9(2H)-yl)acetic
acid; 5(38)-%3%8)-% fézégf(S-fluorobenzo[d]oxazoI-2-yl)(methy|)amino)-3,Eﬁif%ﬂﬁo%%%érbazol-
9(2H)-yl)acetic acid; 7
(3S)-2-(6-fluoro-3-(methyl(5-phenylpyrimidin-2-yO0amino)-3,4-dihydro-1H-carbazol-9(2H)- yl)acetic
acid; (3S)-2-@-Aulrtes-gmbelitrilydyimiavssisn (RReRIRFAMBI U8 98 RFRAIFNY P SaPhadaie™
109(2H)-yl)acetioraeid
(3S)-2-(3-((6-chlorobenzo[d]thiazol-2-y1)(methyDamino)-6-fluoro-3,4-dihydro-1H-carbazol9(2H)-y1l)ace
tic acid; R' represents hydrogen, (Ci-Ci)alkyl. (C+-Cslalkoxy, halogen, trifluoromethoxy or

(3S)-2-(3-((5ahlereketrs(cl]thiazol-2-y1)(methyDamino)-6-fluoro-3,4-dihydro-1H-carbazol9(2H)-yOac
etic acid; 15(3S)-2-(3-((5-chloropyrimidin-2-y1)(2-methoxyethypamino)-6-fluoro-3,4-dihydro-1H-
carbazo|59(2Hf-y|§a@l¢o’£acmd!’09®ﬁ, (Cy-Culalkyl, (C4-Cplalkoxy-(Co-Ca)alkyl, (C4-Cufluoroalkyl or

(35)-2-(6-fluqen-3-femeitukp-@riftigsmmeihyl) pyridin-2-yhamino)-3,4-dihydro-1H-carbazol9(2H)-yl)acetic
acid; (3S)-2-(6-fluoro-34(5-fluoropyridin-2-y1)(methyhamino)-3,4-dihydro-1H-carbazol-9(2H)-
20yl)acetic aBtrepresents a heteroaryl group which is unsubstituted or mono-, di- or tri-substituted,

ggg'g‘8‘%(5'\9!@&9&%%;&@05%!@9&@(?“%)69aéia@ﬂlleﬁﬂﬂL%:’%}Mfﬁ%vgff%ih%wﬁ%g(?ﬁbi%%giti?)aCidi_
-2-(6-fluoro-3-((6-fluprobenzold]thjazgl-2- thyhaming)-3,4-dihydro-1H-carbazo -yl)aceti
c acid; 25(388(?2"- 68%?@@&33?(‘%@%\}0 @ﬁ@@ﬁé’%{é@%ﬁ%&%& yl)amino)-3,4-dihydro-1H-carbazol-

9(2H)-yRpcetigAgithe salts (in particular pharmaceutically acceptable salts) of such compounds. _
(3S)-2-(6-fluoro-34(6-chlorobenzo[d]oxazol-2-y1)(methyl)amino)-3,4-dihydro-1H-carbazol9(2H)-yl)aceti

c acid; and (3])z2- 5-chloropyrimigdin-2- -di NQ)-6- -3, 40 s1H-
30carbazo|-9z§ IfD f‘éﬁg%e?@%;%cq%%%nr@s itge(zi| rr?(ée}éﬁ?ﬁ u %%?)%g r%n%g:%%@c% %é c%é%{%tﬁ% %ﬂiﬁgﬁﬁeﬂ:h
compounds. 2¥)¥B@F8ier preferred compounds of formula (1) as defined in embodiment 1) are selected

from the group,consisting of: 35(3S)-2-(3:((5-¢ p imi . -
n-2-y1)(methy Darinoy: UG o %diﬁ%?ﬁlﬁ%ﬁ%gzg@g{aﬁlﬁ%ggt UZAS \Wiohorne) o
2011/117798®premetyyt /051165 15 _
(3S)-2-(6-fluorg-34(6-fluorobenzo[d]gxazal-2-y1 thy)amino)-3,4-dihydro=1H- 0 1)-yl)aceti
c acid; (38)-2- efﬁﬁ%ﬁ‘&@?(g é%ﬁgﬁld’u né)")é.?ﬁr -y@é#%?ﬁ:@%%%%ﬁfw%%@éﬁga)(-lgl?)%all;lcetic acid;
52-(64luoro-Fpnetivpliahitatigliisl 6rd-yl)amino)-3,4-dihydro-1H-carbazol-9(2H)-yOacetic acid;
2-(3-((4-(tert-putyhthiazol-2-y1)(methypaminp)-6-fluoro-3.4-dihydro-1H-carhazol-9(2H)- etic acid,;
2-(6-ﬂuoro-3-%ng‘??ﬁ5ﬂ?ﬁﬂéﬁrﬁ|&\(%%g?ﬁ%%FBHHa”%%?ﬁ’ﬂ%&%ﬁ%-“g‘?g-%h”;}%”?é-%&ésa‘%égé‘%%%%@
10yl)acetic agitgubstituted or mono-substituted), wherein the substituents are independently selected

2-(_3t((5-(tert-hgpyni@W'Eoﬁéﬁmgt@’@@%@@)-@flﬁgfélkgrl,ﬂtdmgwdohi&WW@@Z@%M)'@)acetic
acid; 20 Cufluoroalky! and phenyl;

and to the salts {in particular pharmaceutically acceptable salts) of such compounds.

4) A further embodiment of the invention relates to compounds according to any one of

embodiments 1) or 2), wherein
R' represents hydrogen, halogen (notably fluorine) or trifluoromethyl;

25  R? represents hydrogen, (C1-Calalkyl, (C4-Cplatkoxy~(Co-Ca)alkyl, (C1-Ca)fluoroalkyl or (Cs-
Ce)oycloalkyl-(C4-Cyp)alkyl; and

R® represents a heteroaryl group which is unsubstituted or mono- or di-substituted, wherein
the substituents are independently selected from the group consisting of halogen, (C4-
Cylalkyl, (C-Cylalkoxy, (C4-Cy)fluoroalkyl and phenyl;

30  and to the salts (in particular pharmaceutically acceptable salts) of such compounds.



2-(6-fluoro-3-(methyl(1-methy1-1H-pyrazol-3-ypamino)-3,4-dihydro-1H-carbazol-9(2H)- yl)acetic acid;
152-(6-fluoro-3-(methyl(5-methyl-1,3,4-thiadiazol-2-y0Oamino)-3,4-dihydro-1H-carbazol-9(2H)- y1)acetic
acid; 2-(6-fluoro-3-(isoxazol-3-yl(methyl)amino)-3,4-dihydro-1H-carbazol- - tic_acid;
2-(6-f|uoro-BY(ﬁ%@ffﬂ(f/l}(“137-’{?186thyIisoxazol-:’a-ypamino)-3,4-dihydro-lH-carba36%g()%%)‘)-%((?:s(zi |%acid;
202-(3((5-chloropyrimidin-2-y1)(methyl)amino)-3,4-di&iydro-1H-carbazol-9(2H)-yOacetic acid;
2-(6-chloro-34(5-chloropyrimidin-2-y1 ;methyl)amino)-3,4-dihydro-lH-carbaqu-9(2H)- yl)acetic acid,;
2-(34(5-chlor%b9rif#ﬂ5ﬁ’f-2%‘)?l‘ﬁﬁﬂyg heiryestivr IHAES AR FRBPEUINR BRI B0 AYY \ITacic acid;
252-(3-((5-chéarogiiniatidirn2eyd) (wretfayDamino)-6-(trifluoromethoxy)-3,4-dihydro-1H-carbazol-
9(2H)-yl)acetic acid;

2-(3-((5-chloRpymFRRARDbRIOgATMIRBITNET® nethoxy-3,4-dihydro-1H-carbazol-9(2H)- yOacetic
acid; and 2-(34(5-chloropyrimidin-2-y1 thyl)amino)-6-(trifluorgmethyl)-3,4-djhydro-1H-carbazol-
309(2H)-yha tiEegaﬁa?%%ys%ér?ﬁ?%ar éﬁﬁr p%t%fvr;gé%a é‘zﬁll?@é@pﬁéﬁ@aﬁg_g}(ﬂ i Eel{(l:)?ﬁqmcf)rounds; it
is to be Undeggebuioiit-argihat irdabove listed compounds, that a stereogenic center, which is not
specifically asgigned, may be jn absolute (R)- or absolute (S)-configuration. WO,

201111177080 ‘T'?iefﬁﬁﬁi%%ﬁrfé@’h%r%% "fﬂésptl‘ﬂ?ﬁf’%me@ s@&’%%’rs%?ﬁ\gé%dn%@f‘s% agen
pharmaceuti¢adiedin fusitierns, dlisdnsk s et ikeor eyl miepttRsdto mean also a single compound,
salt, or the like. . The term "pharmaceutically acceptable salts" refers tq non-toxic, inorganic or organic
acid and/or bA¥L ' fiRHSER SR H N ﬁﬁeﬂgcﬁl\%(i'gct%[’%’al Ss%éc??osﬁ'?grcsglgl%ua gs", Int. 5J.
Pharm. (1986), 33, 201-217. The compounds of formula (I{i:ccording to any one of embodiments 1) to
27), or pharnfacbdgdags reedinst dalbe tupsienmalise RsERMBPYRESREHIRRRB P AY MfIfament,
and arejguitagteptanirtapreventionnangdior treatment of diseases selected from the group consisting of
chronic and acute allergic/immune diseases/disorders, comprising 10 asthma, allergic asthma,
eosinophilic d¥treneessatsdiecssth sl lRsRTIEhitis, angioedema, insect venom allergy, drug
allergies, allergic sinusli[iis a%er iC ne(gprgii, all r(‘gﬁic“ct%n;unctiviitis’, at?—%ct qrrg&}itis, bronchial asthma,
food allergy, SySRRSRERT LY HOF s BIEYS SmSEISMLEHY SRS RO RS, ulcerative colitis,
chronic obstrretivs AUMORIAMARRASEFQRR) infRMMaLRaEhdireRse snchiiifenatoid arthritis;
15 eosinophil-related diseases comprising small vessel vasculitides like Churg-Strauss syndrome,
Wegener's gramipmhatesis (impendisclap ichpotyargtitislifeadepgale spiksific subsetsmiunds latter),
hypereosinophilic syndromes like eosinophilic pneumonia, eosinophilic esophagitis, reflux esophagitis,
eosinopf¥lic endoganditiscthpadiires endecatditish-easinaphilischyalgin udromsieasinephitic fasciitis,
eosinophilic pusttf_l(élgar E%IHSC i)i{issf’ovwi'sezo disease), eosinophilic ulcers, angiolymphoid hyperplasia with
eosinophilia (ﬂ_ , eosSinophihic ceilulitis (Wells syndrome), chronic eosinophilic leukemia and
DRESS syndrome,d2u4e: Rasthwith Eosinophilia and Systemic Symptoms); and basophil-related
diseases, comprising basophilic leukemia and basophilic leukocytosis. In a preferred embodiment, the
compounds R foemetar(ly aetoriding-teethmreathyf @Biembodiments 1) to 27), or pharmaceutically
acceptable salis thereof, may be used for the preparation of a medicament, and are suitable for the

prevention arfﬁ/é?ﬁﬁ%%‘ﬁ‘?xtﬁeﬁf'@?eéﬁ’é@ﬁgé‘%“gé@&gé‘ff?b‘?ﬂofﬁ.@bjf%‘ﬂfﬁ%‘gﬁ%@fﬁfﬁ‘%f’égm?ﬂ%?;alIergic asthma,
S oropsle At UL BRSNS RSB LR B.InsEFLIanOm AlarGY, T alergies

allergic sinusitis, allergic ne giCc conjunctivitis, atopic dermatitis, foo ergy, 30systemic

mast cell disorders, anaphylactic shock, urticaria and eczema. In another preferred embodiment, the
compounds o %5@&?&‘*&?@/888%&{& Pg%'%eé’ @?neﬁ%l)aé%glrr{fgﬁ 3 ff) Pg%?,%?rgﬁ]grr%a%@uﬁeglfi
acceptable sa&itbxhbreotsrhplp Be wiewifor the preparation of a medicament, and are suitable for the

prevention and/or treatment of diseases selected from the group consisting of eosinophil-related
diseases compriSHGSSEE AR s sel vasculitides like Churg-Strauss syndrome, Wegener's

granuIomatoqi\&,re\é{%@ﬂ;%g{&ﬁg%@%9:29,:]&/051165 17 microscopic polyangiitis (and

organ-specific subsets of the latter), hypereosinophilic syndromes like eosinophilic pneumonia,
eosinophflic ezbplhngitaiyeftesonhagitis, veosinisphiticsitdoasditie (beeffiaitstenddbahditisy,

eosinophilia—rziwlg}g‘ig &yﬁﬂﬁﬁ%ﬁeﬁﬂ?%S@@I%mﬁﬂgi& gggmgs)!hilic pustular folliculitis (Ofuji's disease),
f . ) |

eosinophilic ulcers, 5 angiolymphaid hyperplasia with eosinophilia (ALHE), eosinophilic cellulitis (Wells

syndrome), chreniseeskeniilisalevkeniraand DRESS syveganiesdDsygf Baghosttipduasimnophilia and
Systemic Symptoms). In yet another preferred embodiment, the compounds of formula (I) according to

any one of ergbadimgrisshdodanPbP iR Masstsicaliviasasishisals Meseahonawme dheegrfor the

embodiments 1) to 4), wherein



10 preparation of a medicament, and are suitable for the prevention and/or treatment of diseases

selected from the group consisting of basophil-related diseases, comprising basophilic leukemia and

basophilic leukocytosis. The invention also relates to the use of a comp, D %{%ml%g (I) according
. : 110511

to any one o dhibbidiEts 1) to 27) for the preparation of pharmaceut|cailgaéo/?rfllzp05|tlans for the

treatment 15 and/or prophylaxis of the above-mentiohed diseases. The present invention also relates

to pharmaceutically acceptable salts and to pharmaceutical compositions and formulations of

compounds & feRFRIents scesam Galeeany/ entatdt BiAtliRidHis I PRESYY. A pharmaceutical
composition according to the present invention contains at least o ormula (1)
according to %?%/?%i e&?%?n?@o%? rrﬁ%ur??é H at%”i??”(ci)crall%p%cgée lgcsgeu %a%]é %@ggg)gépﬁé%ghgfhereqf) as the
active agent and optionally carriers and/or diluents and/or adjuvants. The compoynds of formfula ()
according to Hhy oRERsTembodimrie’ % oy rﬁ{%ﬁ?spf?a?ﬁ{g%‘é‘ﬂmj@aﬁ§CSE%E%;§D?§ %&ME &n be
used as medieamneinisn. @) o hevtemeirof 25pharmaceutical compositions for enteral (such as
especially oral) or parenteral (including topical application or inhalation) administration. The production
of the pharmBcéeRieaPRMpGERIING'ERNY PePERBELed in 2 manner which will be familiar to any person
skilled in the art, (seg for example. Remj [ Praci %m% 21st Edition
(2005), Part §?dé%%$?n%aé%ﬁ?c§i‘%ﬁ%&%&%ﬂ%@%%%&u%%%ﬁ’e% %yséﬁﬁ%gﬁvnnams & Wilkins]) by
bringing the described compounds of formula (1). or their pharmaceutically acceptable salts, gptionally
in combinatioh WitH"SHHEr & &P&H@E‘EFC%%@L%WS *E@%ur%%{%%%%sc,ofﬁ 5 %ngséléﬁggli%%iﬁf&r%%r? ?orm
together withesulitatitesrrion tords, Mert] @herbgreitically compatible solid or liquid carrier materials and, if
desired, usual pharmaceutical adjuvants. 35The present invention also relates ta a me or the
prevention orptzroé"ﬁﬂﬁéﬁf‘@f %\VHFgg%e(%6‘)§5(ﬂ/i&’?cl‘;gig@%&%%;@f‘%@ﬁ%&'E@%}E’%‘&%Lr
mentioniéd heZgatkgbmprising administering to a subject a pharmaceutically active amount of a
compound of formula (I) according to any one of embodiments 1) to 272, or a pharmaceutically
acceptable saRdfeibasalthdhradiHanviAmas HcANCRIGBR S SAIAR) THER T PLYRE ally 2H
(deuterium) labelled 5 compounds of formula (1), which compounds are identical to the compounds of
formula (1) ext&ph thiatheneroperibienhedrine Haan et Felsem repRamRaY I ASRISIRh I P18 Kme
atomic numbgr Byl MiG Mass diffemnifigeinthe atomic mass usually found in nature. Isotopically
labelled, especially 2H (deuterium) labelled compounds of formula (1) and salts thereof are within the
scope of the Presesreisngntionr&igbstingion. othytiroguanmithziet onetlibr BeteiiePretwrRerium)
may leagkto g{ﬁ%gfdmlﬁ@mw stability, resulting e.g. in increased in-vivo half-life or reduced dosage
requirements, or may lead to reduced inhibition of cytochrome P450 enzymes, resulting e.g. in an
improved safatyd podfitesdtsdinepertibudeti prentet duticaiyearioniable saiapdinds eFTHOHINE (1) are not
isotopically labelled, or they are labelled only with one or more deuterium atoms. In a
sub-embodimeg)tatheiAs compeitras of fermutnibnareatet isotopicaliyikabetiediag &l Aspomicdlly
labelled com%%%%mognfgr %‘%f%r@f’% t?g)’p\wggéﬁd in analogy to the methods described hereinafter,
but using the appropriate isotopic variation of suitable reagents or starting materials. Any reference to
a compound ef fepridantd) it d§206(I8dR )N this text is to be understood as 20 referring also to the
salts (and especially the pharmaceutically acceptable salts) of such compounds, as appropriate and
expedietd. Trnptefiresats(indivtitel fohahpassisainascepielin ariy) PHFedUFSEBYBIYSMutatis
mutandis to the compounds of formula (IsTi) and the compounds of formula (15T2) as well as to the
salts and phat#)atduticallgracedptatilefsakisroktiie T oetges alswhfonmigd e¢hordinaimary @nerbf
formula aﬁ@m@&ﬁéﬁ‘&eﬁﬂ?q@f Is4rithese compounds as medicaments, to pharmaceutical
compositions containing these compounds as active principles or to the uses of these compounds for
the manufact@wergirasaesicanigpl dar tbeatigateeyi}; of the diseases according to this invention. Unless
used regarding temperatures, the term "about" (or alternatively "around”) placed before a numerical
value "X" refergdiiafie galiefit appireiichasnassHticali RSRGTHOXSEEMIRTTROEBEE of X to X plus
10% of X, and preferably to an interval extending from X minus 5% of X to X plus 5% of X. In the
particul&@scasespfAdnmiberaones]ithe terfrthtabettitor raletenda\esiyraroda @ocpldeedib emrene of
temperature "yngsiRre oG UsTens apRUSaliREdman interval extending from the temperature Y minus
10C to Y plus 10C, and preferably to an interval extending from Y minus 5C to Y plus 5 C. Besides,
the term "roomi*36tesspeatunete(rrasguseaiwidskiis refeisstiuéeteon perenucs dfabstivisCwharein

2011/117798RCTABZRIMRSIACR IHINBENGVEE e worsh RBVSRNp isdiariidg deseitra nomerical
range, it is to be understood that the end ointaj&é%?@ indica}ted range are explicitly included in the
|

range. For exgﬁ)iﬂ@’if%ﬂ’[gﬁ%%(r%ﬁ%ﬂ 8 d4'¥5%e between 40 C and 80 C, this means that
the end points 40 C and 80 C are included in the range or if a variable is defined as being an 5integer
between 1 and 4, this means that the variable is the integer 1, 2, 3, or 4. As mentioned earlier,
compounds of formula (I) modulate the PGD2 activation of the CRTH2 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 (I) to bind to the CRTH2 receptor may be measured by methods similar to
thnce deceribed in the literatiire 10 (Arimiira A et al 1 Pharmaecnl Evn Ther 2001 292Q(2 A11-410-



A further aspect of the invention is a process for the preparation of compounds of formula (0.
Compounds according to formula (1) of the present invention can be prepared according 15 to the
sequence of reactions outlined in the schemes below wherein R1, R2 and R3 are as defined for
formula (1). Ot abbrEvtations used are defined in the experimental sect]rgr{jﬁzgloirﬁse]}ﬁsstances the
generic groups R1, R2 and R3 might be incompatibl&dwith the assembly illustrated in the schemes
below and, therefore, will require the use of protecting groups (P% For example it may be necessary
to protect reatii® fDﬁéﬁBﬁQPM%%W@?Q@JH%MQW%R%WS,% MO B SPERBEEF groups, where
these are desired in the final product to avoid their unwanted participation in the reactions. The use of
protecting gro6p4 ismhell kmbndimnethefdhe(dueftoexelnigcld RoteotivdsGreigpdieg Draaniensyhthesis”,
T.W. Greeneg RefsiMeMWiiS iY\bley-dhierseiensgsek99). It will be assumed that such protecting groups
are as necessary in place. In the following description, for example, PG, when used as amino- 25
protecting grétipepraterabiyhatecanto arorpwhistdh asstistiteskgcarbonylibstivisdoxificdiogsy, or
allyloxycarbopykBp st aiaiesally: IR oMYA PR oI LS, brfgrs to a leaving group, such as an
activated hydroxy group (for example a mesylate, tosylate or a triflate) or a halogen, in particular
chloro or broen tbitthenttRingfarsctoaa ir@4éakiod yracqepiretiesalidy shethiylcathpluodsert-butyl and
most preferably ethyl. 30 In general, all chemical transformations can be performed according to
well-known standarcimetbpdelagias as Hessihrdindhediiesatongnas seseaibgddrtlyeopeosedures
below. The conwwgd&topg%r @?{ lejo gerconverted into pharmaceutically acceptable salts thereof
in a manner KhOwN p%r e/ DO11/1 177988 T/182011/051165 20 Generally, compounds of

formhulla (I)h<:<|':1cﬁlB b@pmb 'I&l,egi Fg&@@we@@r@gﬂwﬂy%@?uﬁmm B;rrﬁaﬁ@mgﬁﬁémmlkwo@mferabéy
methyl, ethyl or tert-bytyl and most rably ethyl), followj ifferent synthetic routes. Compounds
of formL}I% (I)@H§F2§H{%IE%Ip%sé%fgﬁ%@r%a%ﬁylcaé bde 88@%’???3(3 B‘f/mggpocrﬁ |5gﬁbn%?ll|3%5[%?y§ v{\)/ript)h a base
like LiOH, Na@Miorcrethys (notably NaOH) in a solvent like MeOH, EtOH, THF, acetone or MeCN

(notably MeCN) in the presence gr absence of water (scheme 1, had A). Alternatiyely (scheme 1,
ethod B). cOPHBAUAUP BRI g D SHRLEE RO FSPLEISH GRIVAIIER 3 with an
alkylating agent R2-X, wherein X is a leaving group like bromide, iodide or triflate, in the presence of a
base like an dfkaft &b R G epbRIdBRIIMVEAIEBHERITT eSRIRCHIISASEAAIRY &t aBYithR Rldride
(notably sodiumbbytiisies in the prespncet piar@protic solvent like DMF; followed by a saponification of
the ester function with a base like LiOH, NaOH or KOH (notably NaOH) in the presence or absence of
water. Gémp&ireRreFeRimaune ayoanly HRe MishisiHEsUBy HEMICH B ernm iGN BslsPisivative 2
with an aldehyleriRe & GEtiQronteeigin "R21'-CH2" represents R2, in the presence of a reducing agent
like 15 sodium cyanoborohydride in a solvent like AcOH; followed by a saponification of the ester
function with anddedhiesaltsdiv, IREiorROPOM (Rdiatly Aeaentpbis Salisp A SERRSBPRMSERCe of water
(scheme 1, method C). Ester derivatives 2 may be prepared for instance by a microwave assisted
reaction of thetarihetoerivatiedithont ité teidnadditorrsialeteq coiTiosally wittoadingtér @anyohalogenide
R3-X, 20whe5%gaéimgs%§1w &Karaple chloride or bromide, in the presence of a base like DIEA in
an aprotic solvent such as MeCN. WO 2011/117798PCT/132011/051165 21 R3-X DIEA, MeCN MW,
180C VHIN-R8 rerBehweimea héRrepregents (GiLiOd )atkyhditteen ediates-ofiStindeadreith dieoitained

after removal gf e, RIOLSEING-GERNP oG A8 AN IHEHIRH ) AlBHME BH EnforBRIWREHERARRON
conditions known to a skilled person, 5 Preferably, the\pr,otectlngi(group EB% %é?up suc,giéa
r

tert-butoxycaPSSHgR We i feRstedEm, 7 SRSy RBRA, MolYIRAY %-BYEEY é?ﬁ@nyl. A
tert-butoxycatisonykarovidmotapipraferakiy dhe-thaoddeneiothaacidithiiiebivi Sirrothsehiéhyilike dioxane.

WO 2011/117798PCT/1B2011/051165
and to the salts (in particular pharmaceutically acceptable salts) of such compounds.

25  20) A further embodiment of the invention relates to compounds according to any one of
embodiments 1) to 5) or 8) to 14}, wherein

R® represents pyrimidin-2-yl which is unsubstituted or mono-substituted with halogen,
methoxy, trifluoromethyl or phenyl (and notably unsubstituted or mono-substituted in the 5-

position with fluorine, chiorine or trifluoromethyl);

30  and to the salts (in particular pharmaceutically acceptable salts) of such compounds.



22 HN-PG C-002R Structure 3 An intermediate of Structure 3 is generated by reacting an intermediate
of Structure 4 with 5 a compound of Formula L-CH2CO2R wherein R and L are as defined before, in
the presence of a base, such as cesium carbonate, sodium hydride, potagsi rt-lg olate or the
like, in a suit‘%’léaégl"\}ém? such as acetone, MeCN, THF or dioxane. Suiti%é?igéﬁayég%glﬁg group such
as halogen (in particular bromo or chloro), mesyloxy br tosyloxy. Preferably, the compound of Formula
L-CH2COZR is ethyl bromoacetate. HN-PG Structure 4 An intermediate of Structure 4, with PG as
described hétbirfalsins! iemoPHeRIt S BStHRlinn Aetalshisr $pMEoHABRASHATIRE LRV ARG o the
literature (J. Gnikdadiekals Budatin ahtieil5 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
cyclohexanoReéreprsaeriairedowtitgiigtotritercially available or whose synthesis is as described in
the above mentioned literature, furnishes the desired inter iate of Structure 4 acernate.
Structure56 ﬁ?g%ﬁ%? § Eagﬁc 1A %813?8”§F é‘ uac?t%erél? %?% 3 l@ir%eaﬂt%rgggﬁggngséction of the
amino group in a tetrahydrocarbazol-3-ylamine of Structure 7 with a hereinabove described
25protecting 4ol 6“5556[%@%5’@??%‘8?&%8% E5 IR KRBT H ARSI RT3 AR5 AL S G Bup of the
intermediate gphisttiratine 7) maiyt hevBoeiprotected by reaction with Boc20 in WO
2011/117798PCT/182011/051165 23 the presence of a base such as DIEA and a catalytic amount of
DMAP or dinTotrResaRBeRARRMRE throrePEa) RN ARk pFotie KonRHt WA YesPreRIgiRe 5 Both,
the (R)- and thentS)ubsranEamen abstagiogstétraleydrocarbazol-3-ylamine of Structure 7 are obtained in
a stereospecific reaction following a procedure described in literature (Rosentreter U. et al.,
Arzneim.-Forishtotbegatio(inparisuer Piammageyticpllp aagepiallessilad # 1S5S UFRALRHRic ethyl
(3RS)-(3-amino-1,2,3,4-tetrahydro-9H-carbazol-9-y1)-acetate hydrochloride is described in the
literatureo(Uhasi ATy ikestemisy dEneni\vié theCheenticn 082148, 8 Iprope)nds gxaststivgdelaryiv@phthesis of
methyl (3R)-GHellLiRx Gl Ry larungs krd 3ukdriiabydiql 50ii-eathasadBogbliaceiats is sescribed
in WO 031097598. Whenever the compounds of formula (I) or an intermediate of structures 1 to 4 or 7
are obtained qﬁﬁ'ﬁ@‘?d?r??fff"ﬁﬁg&ﬁﬂres of enantiomers, the enantiomers may be separated using methods
known to the one skilled in the art: e.g. by formation and sgparation of 20 diastereomeric salts or by
HPLC over a chiral stationary phase such 3512 Regis V\/{Q)e 01(R,R) (10 gm) column, a Daicel
ChiralCel OD-H (5-10 gm) column, or a DaicraIP A (TO gm) or AD-H (5 pm) column. Typical

conditions of chiral HPLC are an isocratic mixi t A (EtOH, in presence or absence of an
amine such as Et3N and/or diethylamine) and &ite exane), at a flow rate of 0.8 to 150 mL/min.

25 I

{su)

15 and to the salts (in particular pharmaceutically acceptable salts) of such compounds.

24) A further embodiment of the invention relates to compounds according to any one of
embodiments 1) to 22), wherein the absolute configuration of the stereogenic center is as

depicted in formula lse

R2
=Y (R) N"Rs
98 S
T
COH
20 (fs2)

and to the salts (in particular pharmaceutically acceptable salts) of such compounds.



24 Experimental section: Abbreviations (as used herein): AcOHAcetic acid 5aq.Aqueous
APCAllophycocyanin BdgBinding Boctert-butoxycarbonyl BSABovine Serum Albumin
10DCMDichloromethane DIEAN,N-Diisopropylethylamine DMFDimethylf ide,..
DMAP4-dim&ﬂﬁ§Mﬁyﬁ§/ridine DMSODimethylsulfoxide 15dpmdecays p%&rr@ﬂ%g IEAE&yI acetate
EDTAEthylene Diamine Tetraacetic Acid ESI-MSEléétrospray lonization Mass Spectroscopy EtEthyl
20hHour(s) HEPES4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid HPLCHigh Performance Liquid
Chromatogra§hy FHhed $RRAERIDHPASLIBHATIRB RS [CCRTBLIIHRY RSAPHHRSER PRI M ss
Spectroscopy)Mefeh AeeirnitiaiettiMettrandd iinMinute(s) MeMethyl 30 MSMass Spectroscopy
MWNMicrowave Normality of solution NMRNuclear magnetic resonance PBSPhosphate Buffered Saline

35PEIPolyethyleneimine PGProtecting group Rf'
R? (s) N~R3
\
N
kCOzH
(Istr)
5 wherein

R' represents fiuorine or chiorine (notabiy fluorine);
R? represents hydrogen or methyl (notably methyl}, and-

R?® represents pyrimidin-2-yl which is mono-substituted in 5-position with fluorine or
chiorine: benzoxazol-2-yl which is mono-substituted in 5- or 8-position with fluorine; or

10 benzothiazol-2-y! which is mono-substituted in 5- or 6-position with fluorine;

and to the salts (in particular pharmaceutically acceptable salts) of such compounds.

26) Preferred compounds of formula (1) as defined in embodiment 1) are selected from the
group consisting of:
(38 )-2-(6-fluoro-3-{(5-fluoropyrimidin-2-yl)amino)-3,4-dihydro-1H-carbazol-9-(2H)-yl)acetic

15  acid;
(8R)-2-(6-fluoro-3-((5-fluoropyrimidin-2-yl)amino)-3,4-dihydro-1 H-carbazol-9-(2H)-yl)acetic
acid;
(38)-2-{6-fluoro-3-{{5-chloropyrimidin-2-yl)amino}-3,4-dihydro-1H-carbazol-9-(2H)-yl)a celic
acid;

20 (3R)—2—(6—ﬂuoro—3—((5-chloropyrimid’ln—2~yl)amino)—3,4~dihydro~1_H~carbazoi-9—(2H)«-yE)acetic
acid; |
(3R)-2-(8-fluoro-3-((5-(triftuoromethyl)pyrimidin-2-yljamino)-3,4-dihydro-1 H-carbazol-9-
(2H)-ylhacetic acid;
(3R)-2-(6-fluoro-3-({4-(trifluoromethyljpyrimidin-2-ylamino)-3,4-dihydro-1H-carbazol-9-

25 (2H)-yl)acetic acid;
(3S)-2-(6-fluoro-3-((5-fluoropyrimidin-2-yh{methyl)amino}-3,4-dihydro-1 H-carbazol-9(ZH)-
yl)acetic acid;
(3R)-2-(6-fluoro-3-((5-fluoropyrimidin-2-yl)(methylyamino)-3,4-dihydro-1H-carbazol-9(2H)-

vhacetic acid;



WO 2011/117798PCT/1B2011/051165 25 PGD2Prostaglandin D2 itRoom temperature Second(s)
TEATriethylamine 5TfTrifluoromethanesulfonyl TEATrifluoroacetic add THFTetrahydrofuran

tRRetention time TrisTris-(hydroxymethyl)aminomethane buffer 10 VoIVo%urg?B(%{n?mlsitg General
remarks AP 2BWEATEENd reagents are used as obtained from commerdial S8UHEE tRless

otherwise 15indicated. Temperatures are indicated itBdegrees Celsius (C). Unless otherwise indicated,
the reactions take place at room temperature (it). In mixtures, relations of parts of solvent or eluent or

reagent mixt(#esIr{dif&reorapyraigivenyh hrsTatafolto[ordy-diedeitdicaterretiErise.
20Analytical y#Bt&tcongitions as used in the Examples below: HPLC/MS analyses are performed on a

Waters 279%5#}%;1@3{#’&85 NS AMBRGHNI A Al 394 Eariadiode:Astpy Bajector and a

Micromass Waters mass spectrometer (electron spray Ionization), detection at 200-400 nm
(LC-3), or onyA#&8ileAtid100 system, equipped with a Dionex P580 binary pump, a Dionex PDA-100
Photodigde 258xmishetes®(rast i F=nifigannidhilpassidipeiigamete)-lLdihaivd- UGy bate-LC
retention tim%zzq%égmeaq#?ing the following elution conditions: - LC-1: Analytical HPLC on a
Ascentis Express 18 column $4.6x_30 mm, 2.7 pm, \_/\/_ater@; Linear gra,dient of water/ 0,04% TFA
(A) and MeCNREBF & E9:356 5804 -G08y Beiv Ry irdie zrdantingns dedbegon W536% wo
2011/117798ReHH1R208 2051165 26 LC-2: Analytical HPLC on a Zorbax(r) SB-AQ column (4.6x50

mm, 5 gm, Agilens):d_ineas sradientef 9 ) Bifrmea%4a:85%-B over
1.5 min; row@ag'?(;5 4%%%%@%&%%&%@%60&%@ D{Eﬁé@ﬁﬁﬁgﬁ%Lclw Agilent SB C-18

column!91.8 Y&t yhacedi§ A, Linear Sgradient of water/ 0.04% TFA (A) and MeCN (B) from 5% to
95% B over 13Rp#ir6-flomoratenéd byl creteetivhrati@idm?ry RreipaldivraiRLE MSaphaiitations are
performed org&,%igﬁ%g{%:yégg binary high pressure gradient pump system with a Gilson 215

autosampler and fraction collector, a Djonex UVD340 detectqr, a pol bs PL-ELS 1000
ELS detectortandra Ei%gah TR B\VM@@%‘ ”&%f"d?og‘?ﬁz%ﬁ‘% i é%@lﬁ%ﬁ\%g g(&@gﬁeltfging a
Waters Atlantisid3 column (10 gm, 30 x 75 mm), with a linear gradient of MeCN (A) and water/ 0.5%

formic agjd (B)overhmig.difirim ipigidrimAyRmbthbithepeciiare, seqaryded @itbanaror Varian
Mercury 300Y X FT-NMR spectrometer or on a Bruker Advance Il 400 spectometer. Chemical shifts (6)
are reported ﬁ{%gﬁ’ %Céapci C|lra\:IIIion (ppm) relative to proton resonances resulting from incomplete
deuteration of3@e2NMR@otidnmed4oratMRoedn2 U pm: afdiherabbtsamas®2d)t, g, m and
br refer to singjsteglonbiet, triplet, quartet, multiplet, and broad, respectively. Analytical HPLC over a

conditons of ShIA HEC Re RO R S WO 36 P S e L W e of
0.8 mL/Afin., B@idLyorrealiccaddam (chiral HPLC-1).
(38)-2-({3-(benzo[dJoxazol-2-yl(methyl)amino)-8-fluoro-3,4-dihydro-1H-carbazol-9(2H)-
yhacetic acid;
(3S)-2-(3-{benzo[d]thiazol-2-yl(methyl )Jamino)}-6-fiuoro-3,4-dihydro-1H-carbazol-9(2H)-
yhacetic acid; _

25 (3S)2-(8-fluoro-3-{methyl{quinazolin-4-yhamino)-3,4-dihydro-1H-carbazol-9(2H)-yljacetic
acid; _
(3S)-2-(6-fluoro-3-(methyl(2-(trifluoromethyl)quinazolin-4-yhamino)-3,4-dihydro-1H-
carbazol-9(2H)-ylacetic acid;
(3S)-2-(8-fiuoro-3-(methyi(2-methylquinazolin-4-yl)aminc)}-3,4-dihydro-1H-carbazol-9(2H})-

30  ybacetic acid;

(38 )-2-(3~{(5-chtoropyrimidin-2-yl)(ethyl)amino}-6-fluoro-3.4-dihydro-1H-carbazol-9(2H)-
yhacetic acid;
(38)-2-(3-({5-chloropyrimidin-2-yl}(propylyamino)-8-fluoro-3,4-dihydro-1H-carbazol-9(2H)-
yl)acetic acid;

35 (3S)-2~(3-((5-chloropyrimidin-2-y1)(isopropyljamino}-6-fluoro-3,4-dihydro-1H-carbazol-
9(2H)-yhacetic acid; :



Preparative HPLC over a chiral stationary phase are performed on a Daicel ChiralPak AD-H (20 X 250
mm, 5 gm) column. Typical conditions of chiral HPLC are an isocratic mixture of 50% EtOH and 50%
hexane, at a flow rate of 16 mL/min., detection at 210 nm (chiral HPLC-2). 25 Al Synthesis of
enantiomericaif2h1EHEY 2,3,4,9-tetrahydro-1H-carbazol-3-amine derivaﬁ\?eféig\zﬁl.{mévr?ﬁﬁesis of
64luoro-1,2,4,9-tetrahydrospiro[carbazole-3,2c[1,3]clioxolane] WO 2011/117798PCT/1 1ll/051165 27
To a suspension of MgSO4 (18.4 g, 0.154 mol) in DCM (500 ml) were added 1,4-
dioxaspiro[4.638eedR-&5aroam irgdin- 208 (msipeia inTriayopRBaY Bt P2 iRd HiRysenitride 5(50.0 g,
0.308 mol). ThepazbF& AR B 4840 &8 mol) was added dropwise over 5 min. The internal temperature
went up from t C upon ition of TEA. : [tin )ens] > / ir at it for 4
n and fitered M S o M s B e S A A
reduced pres2tife. The orange slurry was suspended in toluene (500 ml) and ZnClI2(38.6 g, 0.283 mol)
was added. Ths reselingsarkslilomsngedoinioniias)stieadatmet us, tslhgdaeanadtarkl-apparatus
for 12 h. Afte%@ggl_g?%égﬁg,a@@ resulting black mixture was filtered over celite. The solid was washed
with isopropyl acetate, the organic filtrate was basified with 1IN NaOH (until pH - 12). The aqueous

phase was exBakicd MHaTasbEreipl Goetary e bt duderd e paistdthrough

celite, dried opeichtr28Q4, filtered and concentrated in vacuo to yield the titled compound as 15a dark
brown solid. L£sMSdlete):Lrs 080, 0 AN SR bt Maktn SV INBRISAL-1H-carbazol-

6-fluoro-4,9- i@/ ro-lH-%ar g%_zol-3-(2I-}%nel WO@%M@??%@CTMB 011/051165 28 A solution of
6-fluorot?, 2, LPEEEBARGEHBpFo[carbazole-3,2'41,31dioxolane] (33.7 g, 0.136 mol) in formic acid (123
ml) was stirre@sit 28 ((@h80rdtaenoiditeazvb?- gl dedhghaefinldy-eI0 @ pthd-wisydiing Hwepeasion was
stirred for 30 gphp al ()56 Tha. suspension was filtered off and the yellow solid was washed twice with

(o B kot 2 . . | _
water (2x 14 ml), dried in high vacuum 5Sovernight to yield the titled co ngd as g yellow solid.
1H-NMR (DM :%@r(éﬁﬁ?@ﬁ?%ﬁ?@%?h?:%%”@?@ éé?%%r?g‘%%y q 1(‘33‘(,3& 7 .25 (m,
1H); 11.05 (so@H)-y)aekil. 3cBynthesis of
(S)-B-lupro-NoSR - phemls AAd LSl aRsR b aAs And daminmnfuroirare of
6-fluoro-4,9-dihydro-1H-c rbazol_-BéjaZH)-one (15 g, 0.074 mol) and (R)-amethylbenzylamine (9.6 ml,
0.074 mol) inﬁ%?%ﬂ'fg@ 08555 {4 stirred at reflux for 5h 15 using a Dean-Stark apparatus. After
cooling to rt, {38 redbtbrmbdaretiwiis-tohaernmateyl pvidiodbyirgive tie dihud minsabaéawas used
for the next stapuyithautdfughgr purification (highly unstable with air). To a cold (-50C) solution of

-n-butyl | hydridob 0.9.9,0.081 mal).i CM (80 ml ded dropwi
over 21 & <olRLa T BreUIACL s (93,4 0 BB A Sy B (O By T2 borplete.

additionz8he dacabnanikiure was allowed to warm-up to 15C overnight. Then was added slowly (over

30 min.) at 4GRNHBS@AHBRMMR-STiflBEmEa ionprasmitates AQimjdnote ek d2BDgwas added
and the mixtur@awg%%tirr,ed at 4C for 45 min. The solid was filtered off, washed with water and dried in

vacuum to yié/I 3 crudcédslightly brownish solid. This solid was dissolved in a mixture of isopropy!

25acetate (1385n8; RrBorpEAGEnfyaisteanioidditpr et 3y meind ednamddraiydestifreatageiously for 45
min., the solug@m begaseg: begyyn/ purple. If the solid had not entirely dissolved, more iPrOAc / MeOH /

NaOH (1ol gé%g%ﬁ&?&%ﬁ&é&%@d@yﬁéﬁgyéﬂg%gf%@ﬁgmgmdﬁam%%@ﬁecgvaézg&racted with

EA. The combin rganic phases were ered and concentrated to the half
volume. To th¥§ZsBbierelits8badded MeOH (35 ml) and cooled to 4C and was added dropwise 4N
HCI in dioxang$0-A%vialpartl(tbeuxdbearoaiostingd-gt)da:fon bimifld)e resilltidg-precipitatelwas filtered

off and dried %ﬁggﬂ Al ield the HCI salt as white crystals. This solid was suspended in a mixture
of EA (80 ml), Me %!}1?5 mé, and 1N NaOH (80 ml) was added, the resultingdﬁl%l’% IH

(3S)-2-(3-({5-chioropyrimidin-2-yl)(2, 2-difluoroethyl Jamino)-6-fluoro-3,4
30  carbazol-8(2H)-yhacetic acid;

or salts (in particular pharmaceutically acceptable salts) of such compounds.

27) Further preferred compounds of formula (1) as defined in embodiment 1) are selected
from the group consisting of

35 (39)-2-(3-((5-cyclopropylpyrimidin-2-yl)(methyl}Jamino)-8-fluoro-3,4-dihydro-1H-carbazol-
9(2H)-yhacetic acid;



WO 2011/117798PCT/1B2011/051165 29 yellow solution was stirred for 20 min. The layers were
separated and the agueous phase was extracted with EA. The combined organic phases were dried
over Na2S04, filtered and concentrated in vacuo to afford 8.96 g (35%, de 95/5) of the title compound
as a white sof® BIEIMEELC-3): tR: 3.63 min./ [M+H]: 309.2. Comment: Tid ZBHGHRERE of the
stereogenic center at the 3-position of the obtained 2,8,4,9-tetrahydro-1H-carbazol-3-amine derivative
-was done in analogy to Rosentreter U. et al., Aaneim.-Forsch. 1989, 39(12), 1519-1521. A.14
Synthesis of (B8 E-flerdrm-3(G§-1uprabepkaltjdx2z8l 2.9l etrihy/thoiner-S4ridhyoigl M-GarbizeBy following
the same progegiymasetiesbidluoro-N-((R)-1-phenylethyl)-2,3,4,9-tetrahydrolH-carbazol-3-amine but

White Soli. 10LCATE TECCaF e DB IR L A0012 EAR el T AR B Te

stereogenic @fiifer at the 3-position of the obtained 2,3,4,9-tetrahydro-1H-carbazol-3-amine derivative

was dong in anglagytosReseniieipktdy@iako ArZMRiN bW ICHin 18 FB6HAz A B 1 584cAd .5
Synthesis of ’\%S. -6-fluoro-2,3,4,9-tetrahydro-1/1-carbazol-3-amine 20 To a degassed solution of

(S)-6-fluoro- 8R)-1-phenylethyl)-2,3,4,9-tetrahyc!ro-11-1- carbazol-3-amine (8.96 g, 0.029 mot) in a
mixture of THEE( rigriNrembinaecha)yAfBeABORMINO i UOEs htrdEy ook PerRpF2- 91284 g). The

mixture was guacstatadidhree times and the reaction was set under 1 atm (balloon) H2. It was stirred at

concentraed T s o THe D ZUL A RO 2oL OLTeb 30 PeLaie e AGSAa in EA,

and wasRed Wiarai RE®HH. The agueous phase was extracted with EA and the combined organic
phases were ZitdBuenNan Gt fitterat) @nrndghacent Fatdddroatdinydraffiorddhea titiedcimppound as a
white solid. L Xé\é&igagf&): tR: 0.64 mini [M+Hi-MeCN]: 246.19 5HPLC (chiral HPLC-1): tR: 36.9 min
(S-isomer); tR:40.0 min (R-isomer); (ee: 93.6%). A.1.6 Synthesis of

(R)-64luoro-Z3&eramyato oyl Brayarihe Y ardipingthe satie sroeeatiets

(S)-6-fluoro-2;Ba4:Sidetr@hydro-1H-carbazol-3-amine, hydrogenation of

(R)-6-flyaro-N-(£H);dRRenyda i) Rty »9:ﬁeﬂ-aﬁa/&i59&%%9@@@@%@&%&&%%@0') gave

the title compound as a white solid. LC-MS (LC-2): tR: 0.64 min./ [MH+MeCNr: 246.19 (chiral
HPLC-1): tR:‘@?.‘;ftrLﬁiﬁC(%-isomer); tR: 39.2 min (R-isomer); (ee: 94.2%). A.1.7 Synthesis of
(S)-tert-butyl 2edHicreB3ighSatetramiidretibaoanba2d-Ghy@edihaanbsedNB Byl ddetoaaidolution of

(S)-6-fluoro-2 3R RIraydi i carRacil3 ARiNG g 2, 9-08 a0 Hakbazol-9(2H)-yhacetic
acid;

20 2~(3~((5~chioropyrimidin—2~y!)(metbyi)amino)¥3,4—dihydro—1 H~carbazol-9(2H)myl)aceﬁc acid;
2-(6-chioro-3-({5-chloropyrimidin-2-yl)}{methyl)amino)-3,4-dihydro-1H-carbazol-9(2H)-
yhacetic acid:
2-(3-{(5~chioropyrimidin-2-yl)}{methylyamino}-6-methyl-3,4-dihydro-1H-carbazol-9(2H)-
yhacetic acid;

25 2-(3-{{(5-chloropyrimidin-2-yl)(methyl)amino}-6-(trifluoromethoxy)-3,4-dihydro-1H-carbazol-
9(2H)-yhacetic acid;
2-{3-{(5-chloropyrimidin-2-yl)}{(methyl)amino)}-6-methoxy-3,4-dihydro-1H-carbazol-9(2H)-
yhacetic acid; and
2-(3-({5-chloropyrimidin-2-yl}{methyhamino)-6-{{rifiucromethyl)-3,4-dihydro-1H-carbazol-

30 9(2H)-yhacetic acid;
or salts (in particuiar pharmaceutically acceptable salts) of such compounds;
it is to be understood for any of the above listed compounds, that a stereogenic center,

which is not specifically assigned, may be in absolute (R)- or absolute (S)-configuration.

35  Uniess explicitly stated otherwise, the general terms and names used hereinbefore and

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



Boc20 (6.66 g, 0.030 mol) in dry DCM (120 ml) was added DIEA (5.56 ml, 0.032 mol). After stirring at
it for 1h45, dimethylaminoethylamine (0.66 g, 7.7 mmol) was added. The stirring at it was continued for
15min, the reaction mixture was diluted in sat. sq. NH4CI solution. 20 Th%@%ﬁ%&?@e was
extracted twit€ FtHBERA, the combined organic extracts were dried over Na , filtered and
concentrated in vacuo to afford a crude solid. FC (EN-n-heptane: 1/1) gave the title compound as a
light brown foam. LC-MS (LC-2): tR: 0.99 min./ [M+Hr: 305.44. WO 2011/117798PCI/1B2011/051165
31 A.1.8 Syriffisses SieRolueit-fum| [B-Herfold, 352r0PRPERY A HPEAFBAZ B AR NHBOC
5Following thgssasee @eedimE &% (S )rierdbutyl (der 2, 8idgR4etnalyd <bH - catheibd-3-
yOcarbamate, the title compound was obtained as a light brown foam. LC-MS (LC-2): tR: 1.00 min./

[ZM(;FEE: 30% e tefr‘ﬁg'q:d%lrcr‘ayéﬁgﬁﬁ) -gii lfa@)a‘%m% ?]alts" regers to non—toxlicg, inorganic or organic acid
-(3-((tert-butoxycarbonyl)amino)-6-tluoro-3,4-di rol01H-catbazol-9(2H)-ypacetaie NH NHBoc
A solution of BT BR5HE %‘é’?é’té?%soé‘#ﬂre@‘ﬁ‘z?ﬁ\:%ﬁ %aéfytgh%?t@gienéﬁovr{)/gépgg igﬁ &I%Spvl?/[%% to a
mixture 6f (S)-tBhehuty $86HEF022132479-tetrahydro-1H-carbazol-3- yl)carbamate (6.5 g, 0.021 mol)

and 052003 (20.5 g, 0.063 mol) in dry DMF (145 ml). The 15 resulting reaction mixture was stirred at
65C for 2 h anskthempsut @vemightulhel jeactmdinmgixturanwaspooiresrintdinvands dndiex@racterd with

=A- The ComReRLBaREin, ~dERchaE! SRS UEN ef(s/%erbebrmﬁdﬁf@d AuerNAZSG filfered and

concentrated in vacuo to give a crude yellow solid. FC (EN n-heptane; 1 %ave th titgegf%%mpound
as a pale yelBAFSaINEBOTE MsSHERl) RN RIEVRIHIRIAR: At Benifseases selected
2011/117798REFrAR26rBIOG T 65c8wiclah0 SyrithelsimofifRethyliseases/disorders, comprising

2-(3-((t%"d-bUL%ﬁéfrﬁarb&@)f%@@&k@-f@&raﬂeﬁrﬁr@iegm@éﬁs%%b@z@n%?éﬂwa@gptat@r@&qlmag the

same procedure as (S)-ethyl 2-(3-((tert-butoxycarbon Iamino;I-IG-quoro-Sé.z%.- lerdic nephiii
dihydro-1H-caPEI2 8RR HSAFARET! ALPYe EOMpBLHIE WAL oB el As 5 whiteXBam P8sus
(LC-2): tR: 1. 86:mimooiimEtviBo latb@ic depnaiitis. Syenheisisaeths).daeg allergy. systemic mast cell

2-(3-amino-6£u0ra:3. 4sHiRydiasiHaHRaz U ) edyhace st iresierigeonibomanld:ileC)
solution of (S)-ethyl

2-(3-((tert-buRsYEARSE NSRS 0 62 Rl o B AR Ao 1 %%rb%%%?ﬁ’(ﬁ[}qy fggggl{gi?&éﬁa,r%s.ml mol)
in dry DBM (86smbphiestadtzte ciisensass s NOHRTIGIN aiteianesi@? . yaptubidasmiity. THuieSHIavRS reaction
mixture was gljfgd At Oelintag dranbnans. imiatSbpit heiveasiinnanixbiwascancentased in
s e et A s e
concentratedsgophegitiso agfbrd tissaithedbenpearieRbiicherse gsatdiier. Leoatier @ ceaforrrdigh min./
[M+Hr: 291.080sWHarAR AL 3o B HARE 18588, sosinophilic pustular folliculitis (Ofuji's
20 disease), eosinophilic ulcers, angiolymphoid hyperplasia with eosinophilia (ALHE),
cosinophitic cellulitis (Wells syndrome), chronic eosinophilic leukemia and DRESS
syndrome (Drug Rash with Eosinophilia and Systemic Symptoms); and basophil-refated
diseases, comprising basophilic leukemia and basophilic leukocytosis.
in a preferred embodiment, the compounds of formula (I} according to any one of
25  embodiments 1) to 27), or pharmaceutically acceptable salts thereof, may be used for the
preparation of a medicament, and are suiteble for the prevention and/or treatment of
diseases selected from the group consisting of asthma, allergic asthma, eosinophilic
asthma, severe asthma, allergic rhinitis, angioedema, insect venom altergy, drug allergies,
allergic sinusitis, allergic nephritis, allergic conjunctivitis, atopic dermatitis, food allergy,
30  systemic mast cell disorders, anaphylactic shock, urticaria and eczema.
In another preferred embodiment, the compounds of formula (I) according to any cne of
embodiments 1) to 27), or pharmaceutically acceptable salts thereof, may be used for the
preparation of a medicament, and are suitable for the prevention and/or treatment of
diseases selected from the group consisting of eosinophil-related diseases comprising

35 small vessel vasculitides like Churg-Strauss syndrome, Wegener's granulomatosis,



A.1.12 Synthesis of (R)-ethyl 2-(3-amino-64luoro-3,4-dihydro-1H-carbazol-9(2H)- ypacetate
hydrochloride 5Following the same procedure as (S)-ethyl
2-(3-amino-6-fluoro-3,4-dihydro-1H-carbazol- 9(2H)-yl)acetate hydrochloride, the title compound was
obtained as BAE/AHIIEE LC-MS (LC-2): tR: 0.64 min./ [M+Hr: 291.16 A. FT9E"EHHELE/ benzyl
(6-fluoro-2,3,4,9-tetrahydro-1H-carbazol-3-yl)carbamate 10 A solution of benzyl
(4-oxocyclohexyl)carbamate (21.7 g, 87.8 mmol) and 4- fluorophenylhydrazine hydrochloride (14.3 g,
87.8 mmol) imigiesizinic @plivenglitinl(ands ewaedrac s sufmeth30. telededlingyreiecsopsiistion
mixture was dijugeshwihizé answashedpniihsatiad <biaktie iz selidinngiibie Rueossophagtswas
extracted twice with hE!A’ 15th con bined o ar\,nic g@&%t%i\p{é;re vggghg%wé{%s&t.. gq.SNgl-rlc()ZC%C’s
solution, watér andrbririe, driedover MzLé’ ; filtered and concentrated in vacuo to give the title
compound asesligihiito@cidantostiephiiasusielprdpticalifieXCtdis Wishasr Fupasiopiiifcdaes. LC-MS
(Lﬁ-ll)I (t@i( ((z-t;&%mﬂlmlpﬂ)\ﬂm%hﬁp%p?aiiaV\@t?%%ééﬂnb?)mBPWl[B@lld@@ﬂd@ﬁi& ALk Sywthesis of
ethyl 2-(3-(((benzyloxy)carbonyl)amino)-6-fluoro-3,4-dihydr@s r - < e Brt 02Et
CorC03 Ao B Y B I, it UAdTBRESS BaRRLRE A FIHE bk
(6-fluoro-2,3, Emifepkbigans. Bysteamisazgns8mMearbamate (29.8 g, 87.9 mmol) in acetone (252 ml) was
added C52C{(3/£Y nbtpedR8ramahbddhedestiinghgbubiewhisuspe ngiatcurais stisraty ahe éor 10
min., then et : i tj | was
%ggﬁﬁ%%%gﬁs 493 Bhahf8mEllaR BUAEH AR ISR NGAPBEIRAITIRINE

stirred at rt for Into water and extracted wit e combined ofganic extracts were

washedWith draReraiig FHme drseenletnd FEo aVipRifefPalbrcBIfvsRticted MV akB TPV a crude
solid. FC (ENiB<eptaneietid] dawve the tileuponapeistichasfabatiteh todididdCd&: & - 23mBri<hg§8 min./
[M+HI: 425'Zéas-lg)%ﬁEM%%%H%B%QJpW@CQQ}%@%é%PdUCt were separated by preparative chiral
HPLC:  (S)-ethyl 2-(3_-(((benzy|oxy)carbonypqmlno)-6-f|uoro-3,4-dihydro-lH-carbazoI-9(2H)—
15y|)acetate:_|l;|]g Ln(\:/e Ctpolﬂal lls;loprlé a-%%: L hg S' Zerg n;cgoRr%_ethXcli of formul é) coording o an eof .
2-(3-(((benzonxyBcarbony amlnoS - uoro-§,4-dﬁ1ydrc53-(l -carbazolll-g(( I—ﬁ yf)ac e B (chiral
HPLC-2): tR:erokgdimsints 1) m_g?i@Wﬁ@ggr@ﬁq@yf@h@qmac@uﬁca! compositions for the treatment
2-(3-amjiRo-6 fHaptoprsAngibye e tkazehftiEd dRBybasetate hydrochloride  Pd-C (10%, 419 mg)

was added toa stirred degassed suspension.of (S)-ethyl 2-(3- ..

(((benzyloxy())gﬁ?b&)ﬁ?/ %f‘rﬁi6%3?89ﬁ89r§?§,458{%$§’ar§-31rﬂ*&%ﬂﬂé&%ﬂ?(‘i‘ﬁ)-%cae éafgltee alés? ga,r?:g.950mmol) in
a mixture of PIBHTAGYiEH) covaPgrilioar A0 Ep{asiaioys THecRBRABH TRk e BVIAPSEP GigeloL atm
(balloon) H2 ang stiyedabiidierat30.1d bereaction mixture was

A pharmaceutical composition according to the present invention contains at least one

20  compound of formula (1) according to any one of embodiments 1) to 27) (or a
pharmaceutically acceptable sait thereof) as the active agent and optionally carriers and/or
diluents and/or adjuvants. '

The compounds of formula {[) according to any one of embodiments 1) to 27) and their
pharmaceutically acceptable salts can be used as medicaments, e.g. in the form of

25  pharmaceutical compositions for enteral (such as espedcially oral) or parenteral (including

topical application or inhalation) administration.

The production of the pharmaceutical compositions can be effected in a manner which will
be familiar fo any person skilled in the art (see for example Remington, The Science and
Practice of Pharmacy, 21st Edition (2005), Part 5, "Pharmaceutical Manufacturing’

30 [published by Lippincott Williams & Wilkins]) by bringing the described compounds of
formula (1) 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.

35  The present invention also refates to a method for the prevention or treatment of a disease



WO 2011/117798PCT/1B20 /051165 35 filtered over a pad of celite and the celite was washed with
DCM. 4N HCI in dioxane (9.75 ml) was added to the filtrate which was then concentrated in vacuo.

The resulting solid was triturated with diethyl ether, filtered and the solid i with_diethyl ether,
dried in vacm%g(?&‘g%}a"’?ﬁe titte compound as a white powder. 5LC-MS (I\_Q!C?@)[g%?{? "’é Qrsnin./ [M-FH]1:

291.21. A.1.16 Synthesis of (R)-ethyl 2-(3-amino-6-fldoro-3,4-dihydro-1H-carbazol-9(2H)- ypacetate
hydrochloride  H2t Pd-C 10% BON/ AcOH Eto2cEto2c 10Following the same procedure as (S)-ethyl
2-(3-amino- Bl IS4 T aRS AL PreEeifb 8oBR S DM RYITHIR BsIRoh P o SHRIF-IPHRR ATRTIRCE R &dthy |
2-(3-(((benzydemp casbomyd)anirapdontiug fordudadih pdeordingdarhazohO (2 rybdicetate] the e

compound was_Q tge}rlrlgdg%gicgit&/ﬁgfeép%qe E&M%&F-Z): tR: 0.66 min./ [M+H]*: 291.08. 15 A.1.17

Synthesis of?@%?— eteroarylamino-3,4-dihydro-1Hcarbazol-9-(2H)-yl)acetate
derivative (general procedure) or (R) 20A mixture of the respective £3S)-ethyl
2-(3-amino-S?‘H?d%?ﬁ:ﬁ’g-Wﬁeg?Bzé}%zf@Féﬂ %}B%tggf%%e[y H@%?o%%lgrlﬁ%cﬁﬁ}‘ivgt?ég?g‘fﬂ }%kr}neg? D1EA
(0.306 mimols@eq)iar trenalspiopraicd KalpeunsihvimeaREcK [0 e amAsH dhfemeet (L mL)
WaS_f_'”dag'ateQxHéﬁ g!?_ﬁé”aﬂ@\s? %@@hﬁ%%mger%%meﬁfﬁ@@@@@iiw Enritbne radyatsvarsedirectly
purified by prep. to provide the. desired. compound.. WQ 201 1/1 177 T /051165 36
g A R e e R A
_(3-amino.-3,4l-‘dﬂwutﬂ@ilnHhﬁéﬂga,@@ll@i@é'bﬂ)Zigl'I§%§?&W9§P§&Pﬁo‘mﬁp@éﬁ%ﬁf/@?@i‘éﬁ)ﬂ?&%@ﬂ%f‘s
intermediatesartae dpdlawing (38)scape BRiectigbent invention. Substitution of hydrogen with the

2-(3-heteroarylamino-3,4-difyydro-1H-carbazol-9- - t rivatiye hesjz
accordih to T8 Bbor nenal e T T e e
chloride): Tablergassterinmizgidi@fNilgme reduced dosage requirements, or may lead to reduced

inhibition of cytochrome P450 enzymes, resulting e.g. in-an improved safety profile. in one
embodiment of the invention, the compounds of formula (I} are not isotopically labelled, or
they are labelied only with one or more deuterium atoms. In a sub-embodiment, the
15 compounds of formula (I) are not isotopically labelled at all. Isotopically labelled
compounds of formula (1) may be prepared in analogy io the methods described
hereinafter, but using the appropriate isotopic variation of suitable reagents or starting
materials.
Any reference to a compound of formula (1), (Jst1) or (lst2) in this text is 1o be understood as
20 referring also to the salts (and especially the pharmaceutically acceptable salts) of such
compounds, as appropriate and expedient. The preferences indicated for the compounds
of formula (1) of course apply mutatis mutandis to the compounds of formula (lsm) and the
compounds of formula (lsr2) as well as to the salts and pharmaceutically acceptable salts of
the compounds of formula (1), of formula (isr4) or of formula (lsr2). The same applies to
25 these compounds as medicaments, to pharmaceutfical compositions containing these
compounds as aclive principles or to the uses of these compounds for the manufacture of a

medicament for the treatment of the diseases according to this invention.

Unless used regarding temperatures, the term “about” (or alternatively “around”) placed

hefare a numerical value “X” refers in the current application to an interval extending from X
30 minus 10% of X to X plus 10% of X, and preferably to an interval extending from X minus

5% of X to X plus 5% of X. In the particular case of temperatures, the term “about” (or

alternatively “around”) placed before a temperature “Y" refers in the current application to

an interval extending from the temperature Y minus 10 °C to Y plus 10 °C, and preferably

to an interval extending from Y minus 5°C fo Y plus 5°C. Besides, the term “room
35 temperature” (rt) as used herein refers to a temperature of about 25°C.



[M+Hr m/z tR [min] LC-MS method (38)-ethyl 2-(6-fluoro-3-((5-flu oropyri mid in-2-  0.89 1
yOamino)-3,4-dihydro-1H-carbazol-9-(2H)- yl)acetate 387.02 LC -2 (3R)-ethyl
2-(6-f|uoro-3é%52-zﬂuoro yrimidin-2-  0.78 2 yI)amino)-3,4-dihydro-1H-carbazo|-9-$2l;| - 386.94
yhacetate L&Y2038§78My| 2-(6-fluoro-3-((5-ch loropyrimid in-2- PCT/IBZ0T1/05T165

19

Whenever the word “between” is used to describe a numerical range, it is to be understood

that the end points of the indicated range are explicitly included in the range. For example:

if a temperature range is described to be between 40 °C and 80 °C, this means that the end

points 40 °C and 80 °C are included in the range or if a variable is defined as being an
5 integer between 1 and 4, this means that the variable is the integer 1, 2, 3, or 4.

As mentioned earlier, compounds of formula (1) 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 vivo assays. The ability of the compounds of formula (1) to bind to the
CRTH2 receptor may be measured by methods similar to those described in the literature

10 (Arimura A. et al., J. Pharmacol. Exp. Ther. 2001, 298(2), 411-418; and Sawyer N. ef al.,
Br. J. Pharmacol, 2002, 137, 1163-1172, respectively) and by the assays described below
in the experimental part.

A further aspect of the invention is a process for the preparation of compounds of formula
(1). Compounds according to formula (1) of the present invention can be prepared according

15 to the sequence of reactions outlined in the schemes below wherein R’, R* and R® are as
defined for formula (). Other abbreviations used are defined in the experimental section. In
some instances the generic groups R', R? and R® 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

20 hydroxy, amino, imino, thio or carboxy groups, where these are 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. Wuts, Wiley-Interscience, 1999). It will be assumed that such protecting groups are
as necessary in place. In the following description, for example, PG, when used as amino-

25 protecting group, preferably refers to a group such as tert-butoxycarbonyl,
benzyloxycarbonyl, or allyloxycarbonyl, most preferably terf-butoxycarbonyl. Further, L
refers to a leaving group, such as an activated hydroxy group (for example a mesylate, -
tosylate or a triflate) or a halogen, in particular chioro or bromo. Further, R refers {0 a
(C-Cy)alkyl group, preferably methyl, ethyl or fert-butyl and most preferably ethyl.

30
in general, all chemical transformations can be performed according to well-known
standard methodologies as described in the literature, or as described in the procedures
below. The compounds obtained may also be converted into pharmaceutically acceptable
salts thereof in a manner known per se.

35



0.92.3 yl)amino)-3,4-dihydro-1H-carbazol-9-(2H)- 402.74 yl)acetate LC -2 (3R)-ethyl
2-(6-fluoro-3-((5-chloropyrimidin-2-  0.88 4 yl)amino)-3,4-dihydro-1H-carbazol-9-(2H)- 402.86

lacetate LC-2 (38)-ethyl 2-(6-fluoro-3-((5- 0.93 5 (trifluoromethyl imidin-2- ino0)-3,4-di -
1%720 WO 2(()11/%1779¥ ( (( ( y)pyrlmll’cl'?ﬂ% 0?%5?1?(?5) 3’4 dlhydro

20

Generally, compounds of formuila (I} can be obtained from an ester derivative 2, wherein R
represents (CCilalkyl (preferably methyl, ethyl or fert-butyl and most preferably ethyl),
following different synthetic routes. Compounds of formula (I} wherein R? represents
hydrogen can be obtained by saponification of ester 2 with a base like LIOH, NaOH or KOH
5  {notably NaOH) in a solvent like MeOH, EtOH, THF, acetone or MeCN (notably MeCN) in
the presence or absence of water (scheme 1, method A). Alternatively (scheme 1, method
B), compounds of formuia {I) may be obtained by alkylation of ester derivatives 2 with an
alkylating agent R%-X, wherein X is a leaving group like bromide, iodide or triflate, in the
presence of a base like an alkali carbonate (e.g. potassium carbonate or cesium
10 carbonate) or sodium hydride (notably sodium hydride) in the presence of an aprotic
solvent like DMF; followed by a saponification of the ester function with a base like LiOH,
NaOH or KOH (notably NaOH) in the presence or absence of water. Compounds of formula
{1y may also be obtained by reductive amination of an ester derivative 2 with an aldehyde
RZ-CHO, wherein "R**-CH," represents R? in the presence of a reducing agent like
15  sodium cyanoborohydride in a solvent like AcOH; followed by a saponification of the ester
function with a base like LIOH, NaOH or KOH (notably NaOH) in the presence or absence

of water (scheme 1, method C).
Ester derivatives 2 may be prepared for instance by a microwave assisted reaction of the
amine derivative 1 or its acid addition salt (e.g. HCl salt) with a heteroaryl halogenide R%-X,
20 wherein X represents for exampie chioride or bromide, in the presence of a base like DIEA

in an aprotic solvent such as MeCN.



1H-carbazol-9-(2H)-yl)acetate LC-1 (3R)-ethyl 2-(6-fluoro-3-((5- 0.906
(trifluoromethyppyrimidin-2-yDamino)-3,4-dihydro- 437.07 LC -2 1H-carbazol-9-(2H)-yOacetate
(38)-ethyl 2-(%—ﬂuoro-3- §4- 0.94 7 (trifluoromethyppyrimidin-2-yDam no)-3,4-dihydro- 437.20
1H-carbazol-§Q2hEBtate LC-1 (3R)-ethyl 2-(6-fluoro-3-((4- PCT/IB2011/051165

21

DIEA, MeCN ‘
MW, 180°C
HN-R3
R1
N
N
2 \\COZR

/ ] 1) R2X \ 1) R*-CHO

| alkylaton | NaH, DMF  reductive | NaBH,CN
(method A}l NaOH | (method B) | 2) NaOH amination ' AcOH

% | (method C)| 2) NaOH
¥ ¥ \

R3
HN~R® N-R2

RS
\N,Rz
R.1 R1 R1
N A\ N
N \\{o N\\(o

( OH (1 OH 0 OH

Scheme 1 (R represents (Cq-Calalkyl)

intermediates of Structure 1 are obtained after removal of the protecting group {(PG) from
an intermediate of Structure 3,. applying reaction conditions known to a skilled person.
5 Preferably, the protecting group is a group such as ferf-butoxycarbonyl, benzyloxycarbonyl,
or allyloxycarbonyl, most preferably tert-butoxycarbonyl. A fert-butoxycarbonyl group may

preferably be removed with an acid ke HCl in a solvent like dioxane.



0.91 8 (trifluoromethyppyrimidin-2-yDamino)-3,4-dihydro- 437.14 LC -2 1H-carbazol-9-(2H)-ypacetate
WO 2011/117798PCT/1B2011/051165 37 9 (3S)-ethyl 2-(6-fluoro-3-(pyrimidin-2-ylamino)-3,4-
dihydro-1H-carbazol-9(2H)-yl)acetate 369.19 0.66 LC-1 10 (3S)-ethyl
2-(3-((4,6-diYAIIAAEin-2-yl)amino)- 6-fluoro-3,4-d Ihydro-1H-ca rbaZor8B R jak tate 397.02
0.76 LC-2 11 (38)-ethyl 2-(6-fluoro-3-((4-methylpyrinalin-2- yl)amin 0)-3,4-d ihyd ro-1H-ca rbazol-9 (2
H)-yl)acetate 383.24 0.64 LC-1 12 (3S)-ethyl 2-(3-((5-chlorobenzo[d]oxazol-2-
yl)amino)-6-fluoro-3,4-dihydro-1H-carbazol-9(2H)- yl)acethteP442.17 0.92 LC-1

R'%
N\
N
\“co,R

Structure 3

An intermediate of Structure 3 is generated by reacting an intermediate of Structure 4 with

5 a compound of Formula 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 tert-butanolate
or the like, in a suitable solvent, such as acetone, MeCN, THF or dioxane. Suitable L is a
ieaving group such as halogen (in particular bromo or chloro), mesyloxy or tosyloxy.
Preferably, the compound of Formula L-CH2CO3R is ethyl bromoacetate.

HN-PG

N

N
10 H

Structure 4

An intermediate of Structure 4, with PG as described hereinabove, is for instance obtained
in a Fischer-type indole synthesis according to the literature (J. D. Ha et al., Bulletin of the
15  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,
H
R1 QNWDG
v
20 H
Structure 5 6

In another aspect, an intermediate of Structure 4 is obtained through protection of the
amino group in a tetrahydrocarbazol-3-ylamine of Structure 7 with a hereinabove described
25  protecting group applying methods known to a skilled person. For example, the amino-

group of the intermediate of structure 7 may be Boc-protected by reaction with Boc,O in



13 (38)-ethyl 2-(3-(benzo[d]oxazol-2-ylamino)-6- fluoro-3,4-dihydro-1H-carbazol-9(2H )-yl)a cetate
408.21 0.77 LC-1 14 (38)-ethyl 2-(3-(benzo[d]thiazol-2-ylamino)-6-
fluoro-3,4-dihydro-1H-carbazol-9(2H)-yOacetate 424.21 0.73 LC-1 15 (3%)-%1} I ot
2-(6-f|uoro-BY{QLﬁW&%ﬁFﬁﬁ-ylamino)-3,4- dihydro-1H-carbazol-9(2H )-yl)acectattg %ib’?ﬁ?&% LC-116
(3S)-ethyl 2-(6-fluoro-3-((2- (trifluoromethyOquinazalih-4-yOamino)-3,4-dihydro- 1 H-carbazol-9
(2H)-yOacetate 487.18 0.96 LC-1 17 (3S)-ethyl 2-(6-fluoro-3-((2-methylquinazolin-4-
yl)amino)-3,4b€ihpeserrecafbaz Srs@9ysn RetiE s 219 @ 6ealev i) SspinéyRf DMAP or

2-(6-fluoro-3o{ainarglinraay | 18.99 0.79 LC-2 19
oottt 2 ARG INGHRTEANS (ke B brose SolicPtishih aetonts

yl)amino)-3,4-dihydro-1H-carbazol-9(2H)-yDacetate 426.0}\1%94 LC-2 20

R1
N
N
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. 1988, 39(12), 1519-1521; and EP 0242518).

10 A synthesis of racemic ethyl (3RS)-(3-amino-1,2,3,4-tetrahydro-9H-carbazol-3-yl)-acetate
hydrochloride is described in the literature (Ulven, T.; Kostenis, E. J. Med. Chem. 2005,
48, 897-900).

A stereoselective synthesis of methyi (3R)-(3-fert-butoxycarbonylamino-1,2,3,4-tetrahydro-
15 9H-carbazol-9-y!)-acetate is described in WO 03/097598.

Whenever the compounds of formula (1) or an intermediate of structures 1 to 4 or 7 are
obtained in the form of mixtures of enantiomers, the enantiomers may be separated using
methods known to the one skilled in the art: e.g. by formation and separation of

20  diastereomeric salts or by HPLC over a chiral stationary phase such as a Regis Whelk-
O1(R,R) (10 um) column, a Daicel ChiralCel OD-H (5-10 um} column, or a Daicel ChiralPak
IA (10 pm) or AD-H (5 um) column. Typical conditions of chiral HPLC are an isocratic
mixture of eluent A (EtOH, in presence or absence of an amine such as EGN and/or
diethylamine) and eluent B (hexane), at a flow rate of 0.8 to 150 mL/min.

25



(38)-ethyl 2-(6-fluoro-3-((5-phenylpyrimidin-2- yl)a mi n 0)-3,4-dihydro-1 H-carbazol-9(2 H )-yl)acetate
445.19 0.96 LC-2 21 (38)-ethyl 2-(6-fluoro-3-((5-methoxypyrimidin-2- yl)amino)-3,4-d ihydro-1H-ca
rbazol-9 (2 H%%Oacetate 399.24 0.75 LC-1 WO 2011/1J7798PCT/I13201,%9,?&12'4,8 3R &2 (33)-ethyl
2-(3-((6-chlo §W6Thﬁ¥ﬁ?azol-2- yl)am in 0)-641 uoro-3,4-d i hyd ro-1H-carbazol- ‘?g‘ﬁ)-‘yl)acetate
458.04 0.95 LC-2 (33)-ethyl 2-(3((5-chlorobenzo[d]ttazol-2- 0.96 23 yl)ami n 0)-6-fl uoro-3,4-d i hyd
ro-1H-ca rbazol-9 (2 H)- 458.06 yl)acetate LC-2 (33)-ethyl 2-(6-fluoro-3-((5-(trifl uoromethyl)pyrid in-
0.88 24 Experimental section:

Abbreviations {as used herein}:

AcOH Acetic acid
5 ag Agueocus

APC Allophycocyanin
Bdg Binding
Boc tert-butoxycarbenyl
BSA Bovine Serum Albumin

10 DCM - Dichloromethane
DIEA N,N-Diisopropylethytamine
DMF Dimethylformamide
DMAP 4-dimethylaminopyridine
DMSO Dimethyisulfoxide

15 dpm decays per minute
EA Ethy! acetaie
EDTA Ethylene Diamine Tetraacetic Acid
ESI-MS Electrospray lonization Mass Spectroscopy
Et Ethyl

20 h | Hour(s)
HEPES 4-(2-hydroxyethyl)-1-piperazineethanesutfonic acid
HPLC High Performance Liquid Chromatography
HSA Human Serum Albumin
I Liter(s)

25 LC-MS Liguid Chromatography — Mass Spectroscopy
MeCN Acetonitrile
MesOH Methanol
min Minute(s)
Me Methyl

36 MS Mass Spectroscopy
MW Microwave
N Normality of solution
NMR Nuclear magnetic resonance
PBS Phosphate Buffered Saling

35 PEI Polyethyleneimine

PG Protecting group



2-yl)a mino)-3,4-d ihydro-1H -carbazol-9(2H )- 436.09 yl)acetate LC-2 25 (33)-ethyl 2'-(6-fl

uoro-3-((5-fl u oropyri d i n-2- yl)amino)-3,4-d ihydro-1H-carbazol-9(2H)-yOacetate 385.72 0.75 LC-2
26 (33)-ethyl 2-(3-((5-chloropyridin-2-yl)amino)-6- fl u oro-3,4-di hydro-1 H-ca rbazol-9(2H)-yOacetate

401.79 0.80 WO-21i84§8hy| 2-(6-fl uoro-3-((6-fl uorobenzo[d]thiazol-2- 0HEBH2011/051165
yl)amino)-3,4-dihydro-1H-carbazol-9(2H)-yl)acetate 442.08 LC-2 (33)-ethyl 2464 uoro-3-((5-fl

uorobenzo[d]thiazol-2- 0.90 28 yl)am in 0)-3,4-dihydro-1H-carbazol-9(2H)-yl)acetate 441.97 LC-2

(33)-ethyl 2-(BE[B-chlorobenzo[dfoxsiagiandin D;

10

i5

20

25

30

et Room temperature

s Second(s)

TEA Triethylamine

Tf Trifluoromethanesulfonyl

TFA Triflucroacetic acid

THF Tetrahydrofuran

tr Retention time

Tris Tris-(hydroxymethylyaminomethane buffer
Vol Volume

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
reaclions take place at room temperature {rt).

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

given as volume reiations (v/v), unless indicated otherwise.
Analytical HPLC conditions as used in the Examples below:

HPLC/MS analyses are performed on a Waters 2785 Alliance HPLC instrument, equipped
with a Waters 996 Photodiode Array Detector and a Micromass ZQ™ Waters mass
spectrometer (electron spray ionization), detection at 200-400 nm (LC-3}, or on a Agilent
1100 system, equipped with a Dionex P580 binary pump, a Dionex PDA-100 Photodiode
Array Detector and a Finnigan AQA mass spectrometer (LC-1 and LC-2).

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

- LC-1: Analytical HPLC on a Ascentis Express MS C18 column (4.6x30 mm, 2.7 um,
Waters); Linear gradient of water/ 0.04% TFA (A) and MeCN (B} from §% to 95% B over
1.5 min; flow rate 4.5 mi/min, detection at 210 nm.



0.97 29 yflamino)-6-fluoro-3,4-dihydro-1H-carbazol-9(2H)- 442.01 yl)acetate LC-2 (33)-ethyl
2-(3-((5-cyclopropylpyrimidin-2- 0.85 30 yl)amino)-6-fluoro-3,4-dihydro-1H-carbazol-9-(2H)- 409.22
yhacetate LC-2 (33 -et?hﬁ‘yl 2-(6-fluoro-3-((6-fluorobenzo[d]oxazol-2- 0.93 31 yham in 0)-3,4-d
ihydro-lH-caWB&%’l’i 7( )-yl)acetate 426.23 LC-2 (33)-ethyl 2-(6-f|uoro-§g(£f AN ﬁylamino)-3,4-
0.79 32 d ihydro-1H-carbazol-9 (2H )-yl)acetate 41926

- LC-2: Analytical HPLC on a Zorbax® SB-AQ column (4.6x50 mm, 5 um, Agilent); Linear

gradient of water/ 0.04% TFA (A) and MeCN (B) from 5% fo 95% B over 1.5 min; flow rate

4.5 mi/min, detection at 210 nm.

- LC-3: Analytical HPLC on a Agilent SB C-18 column, (1.8 um, 2.1 x 50 mm), Linear
5  gradient of water/ 0.04% TFA (A) and MeCN (B) from 5% to 95% B over 1.5 min., flow rate
4.5 mifmin, detection at 210 nm.

Preparative HPLC/MS purifications are performed on a Gilson 333/334 binary high
pressure gradient pump system with a Gilson 215 autosampler and fraction collector, a
Dionex UVD340U DAD detector, a polymerlabs PL-ELS 1000 ELS detector and a Finnigan
10 AQA MS detector or a Thermo MSQ Plus MS detector, using a Waters Aflantis T3 column
(10 pm, 30 x 75 mm), with a linear gradient of MeCN (A) and water/ 0.5% formic acid (B)

over 5 min.; flow rate 75 ml/min.

"H-NMR spectra are recorded either on a Varian Mercury 300VX FT-NMR spectrometer or
on a Bruker Advance Il 400 spectometer. Chemical shifts () are reported in parts per

15 million (ppm) relative to proton resonances resulting from incomplete deuteration of the
NMR solvent, e.g. for DMSO &H) 2.49 ppm, and the abbreviations s, d, t, g, m and br refer
to singlet, doublet, triplet, quartet, multiplet,-and broad, respectively.

Analytical HPLC over a chiral stationary phase are performed on a Daicel ChiralPak 1A (4.6
X 250 mm, 5 um) column. Typical conditions of chiral HPLC are an isocratic mixture of 80%
20  heptane and 20% EtOH, at a flow rate of 0.8 mlL/min., detection at 210 nm (chiral HPLC-1).

Preparative HPLC over a chiral stationary phase are performed on a Daicel ChiralPak AD-
H (20 X 250 mm, 5 um) column. Typical conditions of chiral HPLC are an isocratic mixiure
of 50% EtOH and 50% hexane, at a flow rate of 16 ml/min., detection at 210 nm (chiral
HPLC-2).

25

A.1 Synthesis of enantiomerically enriched 2,3,4,9-tetrahydro-1H-carbazol-3-amine
derivatives

A.1.1 Synthesis of 6-fluoro-1,2,4,9-tetrahydrospirofcarbazole-3,2°{1,3]dioxolane]



LC-2 WO 2011/117798PCT/132011/051165 39 A.2 Synthesis of racemic
2,3,4,9-tetrahydro-1H-carbazol-3-amine derivatives A.2.1 Synthesis of benzyl
(2,3,4,9-tetrahydro-1H-carbazol-3-yl)carbamate derivatives A solution of benzyl
(4-oxocycloh®RHdaBaMRte (1 g, 4 mmol) and the respective 4- 5substitt&d %TW‘%ﬂjﬂﬁwe
hydrochloride derivative (1 eq) in glacial AcOH (6.8 nH) was stirred at reflux for 1h30. After cooling to
rt, the reaction mixture was diluted with EA and washed with sat. ag. NaHCO3 solution. The aqueous
phase was extracted twice with EA, the combified| organic extracts were washed with sat. ag. NaHCO3
solution, water and brine, dried over MgS0O4 Hilieféd and concentrated in vacuo to give the title
compound as a 10foam which was used for t axt step without further purification. The following
benzyl (2,3,4,9-tetrahydro-1H-carbazol-3-yOcarha)
above general procedure ¥5Takle 2 Namet]1111+Hr m/z tR [min] LC-MS
(2,3,4,9-tetrahydro-1H-carbaz 0.91H 321% TW&%@BQ ater. ,
(6-chloro-2,3,4,9-tetrahydro-Tt 0 L oL

2) ZnCly toluene/ H
Bean-Stark

To a suspension df MgSQ, (18.4 g, 0.154 mol) in DCM (500 ml) were added 1.4~
dioxaspiro[4.5]decan-8-one (48.0 g, 0.308 mol) and 4-flucrophenylhydrazine hydrochloride
5  (50.0 g, 0.308 mol). Then, TEA (43.8 ml, 0.308 mol) was added dropwise over 5 min. The
internal temperature went up from 17°C fo 25°C upon addition of TEA. The resulting
| suspension was allowed to stir at rt for 4 h and filtered. The white solid was washed twice
with DCM and the filtrate was concenirated in reduced pressure. The orange slurry was
suspended in toluene {500 mi) and ZnCl, (38.6 g, 0.283 motl) was added. The resulting dark
10 orange solution was stirred at reflux using a Dean-Stark apparatus for 12 h. After cooling to
rt, the resulting black mixture was filtered over celite. The solid was washed with isopropyl
acetate, the organic filirate was basified with 1N NaOH (until pH ~ 12). The aqueous phase
was extracted with isopropy! acetate, the combined organic extracts were passed through
celite, dried over Na,SO,, filtered and concentrated in vacuo fo yield the titled compound as
15 adark brown solid. '
LC-MS (LC-2): {z: 0.80 min./ [M+H]": 248.19.

A.1.2 Synthesis of 6-fluoro-4,9-dihydro-1H-carbazol-3-(2H)-one

o 3

Iz
xZ



Cl 355.11 3-yl)carbamate LC-2 benzyl (6-methyl-2,3,4,91etrahydro-1H- 0.93 Me 335.15
carbazol-311)carbamate LC-2 benzyl (6-(trifluoromethoxy)-2,3,4,9-tetrahydro- 0.97 OC F3 405.1

1H-carbazo|-33/Ocarbamate LC-2 WO 2011/117798PCT/182011/051165 40 OCH3
WO 2011/117798 PCT/IB2011/051165

28

A solution of 8-fluoro-1,2,4,9-tetrahydrospiro[carbazole-3,2'-[1,3]dioxolane] (33.7 g, 0.136
mol) in formic acid {123 ml) was stirred at rt for 4h30. Then water was added carefully at
0°C, the resulting suspension was stirred for 30 min at 0-5°C. The suspension was filtered
off and the yellow solid was washed twice with water (2x 14 ml), dried in high vacuum

5 ovemight to yield the titted compound as a yellow solid.
"H-NMR (DMSO-dg): 62.75 (m, 2H); 3.15 (m, 2H); 3.5 (s, 2H); 6.85 (m, 1H); 7.1 (dd, 1H):
7.25 (m, 1H); 11.05 (s, 1H).

A.1.3 Synthesis of {S)-6-fluoro-N-((R)-1-phenylethyl)-2,3,4,9-tetrahydro-1H-carbazol-3-

10 . amine
% &
2 H-,N : H $
2NV (R) F R
F ?\Q n-BuNBH, ¢ N?b
A\
N toluenef Dean-Stark DCM

A mixture of 6-fluoro-4,9-dihydro-1H-carbazol-3-(2H)-one {15 g, 0.074 mol) and (R)-o-
methylbenzylamine (9.6 ml, 0.074 mol) in dry toluene (100 mi) was stirred at reflux for 5h
15  using a Dean-Stark apparatus. After cooling to rt, the reaction mixture was concentrated in
vacuo to give the crude imine which was used for the next step without further purification
(highly unstable with air).
To a cold (-50°C) solution of tetra-n-butylammonium tetrahydridoborate (20.8 g, 0.081 mol)
in dry DCM (80 ml) was added dropwise over 2h a solution of the previous imine (22.6 g,
20 0.074 mol) in dry DCM (80 mil). After complete addition, the reaction mixiure was aliowed to
warm-up to 15°C overnight. Then was added siowly (over 30 min.) at 4°C 2N H;8Q; (40
mi), a solid started to precipitate. 10 m! more of 2N H,S0, was added and the mixture was
stirred at 4°C for 45 min. The solid was filtered off, washed with water and dried in vacuum
to vield a crude slightly brownish solid. This solid was dissolved in a mixture of isopropyl
25  acetate (135 mi), MeOH (40 ml) and 1N NaOH (135 ml) and the mixture was stirred
vigorously for 45 min., the solution became brown/ purple. If the solid had not entirely
dissolved, more iPrOAc  MeOH / NaOH (1 vol each) were added. The layers were
separated and the aqueous phase was extracted with EA. The combined organic phases
were dried over Na,SO,, filtered and concentrated to the half volume. To this solution was
30  added MeOH (35 ml) and cooled to 4°C and was added dropwise 4N HCi in dioxane (0.45
vol) and the mixiure was stirred at 4°C for th. The resulting precipitate was filtered off and
dried in vacuum fo yield the HCI salt as white crystals. This solid was suspended in a
mixture of EA (80 ml), MeOH (45 mt), and 1N NaOH (80 ml) was added, the resulting clear



benzyl (6-methoxy-2,3,4,9-tetrahydro-1Hcarbazol-3-yl)carbamate 351.16 0.89 LC-2 CF3 benzyl
(6-(trifluoromethyl)-2,3,4,94etrahydrolH-ca rbazol-3-yl)ca rba mate 389.09 0.96 LC-2 F benzyl
(6-fluoro-2,3,4,9-tetrahydro-1H-carbazol3-yl)ca rba mate 339.25 0.83 LC-1 A.2.2 Synthesis of ethyl
2-(3-(((benzm99&%(?66??§l)amino)-3,4-dihydro-lH-carbazol9(2H)-yOacete{)t‘éT(§]&’f\%ll>i§fé§6§To a solution
of the respective benzyl (2,3,4,9-tetrahydro-1H-carbagol-3-yOcarbamate derivative (4 mmol) in
acetone (11.5 ml) was added Cs2003 (10 mmol, 2.5 eq). The resulting light brown suspension was
stirred at rt forel@wsivutitnenastbijred denSh ceitatEN@ AvAIB Ve e §F RRaaeteRHR AIHANY TP $8action
mixture was m@%%@cséa%msm. mur&éiﬂﬁ&wa.t@m@gmwm@ Wit Bfor agsmhised %mganic
extracts were washed with water 10 r ed ov 4, filte entrated in vacuo to
e & orude ST LEEN VeReRATo s Bt BTN e (e A owing
ethyl 2-(3-(((selzyloxy)carbonyl)amino)-3,4-dihydro-1H-carbazol-9(2H)- yl)acetate derivatives were
synthetized agg;qmging;tg)thg alsovaigeneral pmedure 15 Table 3 W Name [M+Hr m/z tR [min] LC-MS

method H ethy] (R aiRneRiRe I amings e v diarb - sasharcl He difiagetate 407.15

0.96 LC-2 CI
2.,3,4,9-tetrahydro-1H-carbazol-3-amine derivative was done in analogy to Rosentreter U.

et al., Arzneim.-Forsch. 1889, 39(12), 1519-15621.

A.1.4 Synthesis of (R)-6-fluoro-N<{{S)-1-phenylethyl)-2,3,4,9-tetrahydro-1H-carbazol-3-

10  amine

Q
F. n-B LI4N BH4
\ o -
N toluene/ Dean-Stark BCM
H

By following the same procedure as (S)-8-fluoro-N-((R)-1-phenylethyl)-2,3,4,8-tetrahydro-

L (S)

1H-carbazol-3-amine but using (S)-c-methylbenzylamine for the reductive amination, the
tittie compound was obtained as a white solid.

15 LC-MS (LC-3): tr: 4.01 min./ [M+H]": 309.2.
Comment: The assignment of the stereogenic center at the 3-position of the obtained
2,3,4,9-tefrahydro-1H-carbazol-3-amine derivative was done in analogy to Rosentreter U.
et al., Arzneim.-Forsch. 1988, 39(12), 1519-1521.

A.1.5 Synthesis of (S)-6-fluoro-2,3,4,9-tetrahydro-1H-carbazol-3-amine

Hy! PA({OH)»

esaar e i

THF! MeQH! AcOH

20
To a degassed solution of (8)-8-flucro-N-((R)-1-phenylethyl)-2,3,4,9-tetrahydro-1H-

carbazol-3-amine (8.96 g, 0.028 mol) in a mixture of THF {60 mi}, MeOH (20 ml) and AcOH
(10 ml) was added 20% Pd(OH), (1.34 g). The mixture was evacuated three times and the
reaction was set under 1 atm (balloon) H.. It was stirred at rt for 10 h and filtered over

25  celite. The pad was rinsed with THF/ MeOH and the filtrate was concentrated to 50 ml. The



ethyl 2-(3-(((benzyloxy)carbonyl)amino)-6- chloro-3,4-dihydro-1H-carbazol-9(2H)-yl)acetate 441.12
0.99 LC-2 WO 2011/117798PCT/B2011/051165 41 Me ethyl 2-(3-(((benzyloxy)carbonyl)amino)-6-
methyl-3,4-dihydro-1H-carbazol-9(2H)-ypacetate 421.18 0.99 LC-2 ethyl _
2-(3-((benz) Wk IEHIBE§ amino)-6-  1.01 OCF3 (trifluoromethoxy)-3, 2Ny aro-L 11 carbazol-
491.14 LC -2 9(2H)-yl)acetate ethyl 2-(3-(((benzgloxy)carbonyl)amino)-6- 0.95 OCH3

residue was dissolved in EA, and washed with 1N NaOH. The agueous phase was
extracted with EA and the combined organic phases were dried over Na,S0q, filtered and
concentrated in vacuo to afford the title compound as a white solid.
LC-MS (LC-2): tg: 0.64 min./ [M+H+MeCN]": 246.19

5 HPLC (chiral HPLC-1): tr: 36.9 min (S-isomer); t: 40.0 min (R-isomer); (ee: 93.6%).

A.1.6 Synthesis of (R)-6-fluoro-2,3,4,9-tetrahydro-1H-carbazol-3-amine

HN NH;
? ?

i @ (S) Ha! Pdg tﬁi . @
O \ THF/ MeOH/ AcOH O
H

Following the same procedure as (S)-6-fluoro-2,3,4,9-tetrahydro-1H-carbazol-3-amine,

hydrogenation of (R)-6-fluoro-N-((S)-1-phenytethyl)-2,3,4,9-tetrahydro-1 H-carbazol-3-amine
10 (8.7 g, 0.028 mol) gave the title compound as a white solid,

LC-MS (LC-2): tr: 0.64 min./ [M+H+MeCN]": 246.19

HPLC (chiral HPLC-1): tr: 37.1 min (S-isomer); tr: 39.2 min (R-isomer); (ee: 94.2%).

A.1.7 Synthesis of (S)-tert-buty! (6-fluoro-2,3,4,9-tetrahydro-1H-carbazol-3-
yijcarbamate

Boc,0f DIEA
\N/-\,NHZ

15
To a solution of (8)-6-flucra-2,3,4,9-tetrahydro-1H-carbazol-3-amine (5.2 g, 0.025 mol) and
Boc,Q (6.66 g, 0.030 mol) in dry DCM (120 ml) was added DIEA (5.56 ml, 0.032 maol). After
stirring at rt for 1h45, dimethylaminoethylamine (0.66 g, 7.7 mmol) was added. The stirring
at rt was continued for 15min, the reaction mixture was diluted in sat. ag. NH,C! solution.
20  The aqueous phase was extracted twice with DCM, the combined crganic extracts were
dried over Na,SQy, fittered and concentrated in vacuo to afford a crude solid.
FC (EA/ n-heptane: 1/1) gave the title compound as a light brown foam.
LC-MS (LC-2): tr: 0.98 min./ [M+H]": 305.44.



methoxy-3,4-dihydro-1H-carbazol-9(2H)- 437.17 yl)acetate LC-2 ethyl
2-(3-(((benzyloxy)carbonyl)amino)-6- 1.01 CF3 (trifluoromethyl)-3,4- dihydro 1H-carbazol-9(2H)-
475.18 yl)acetate LC-2 ethyl 2-(3-(((benzyloxy)carbonyl)amino)-6- 0.8
fluoro-3,4-diMArRSI L ERfbazol-9(21-0-yflacetate 425.26 LC-2 A.2.3 Synﬁ%?@%‘?%{%‘ﬁlm

2-(3-amino-3,4-dihydro-1H-carbazol-9(2H)-yl)acetatgihydrobromide derivatives 33% HMI AcOH AcOH
5sto2cst02c To a solution of the respective ethyl

2-(3-(((benzyloxy)carbonyl)amino)-3,4-dihydro-1Hcarbazol-9(2/4)-yl)acetate derivative (500 mg) in
glacial AcOH (12 ml) was added 33% HBr in AcOH (3 m1). The reaction mixture was stirred at it for 1h

and then conganirgierhissABE (RICtEHBIAYE T6CHBHo BB 4 atietramilidd Miktai afclisthyl ether/ DCM

(9/1) gave the”tltle 10compound as a solid

NHBoc
NH, Boc,Of DIEA F

5 Following the same procedure as ($)-tert-butyl (6-fluoro-2,3,4,9-tetrahydro-1H-carbazol-3-
ylcarbamate, the titie compound was obtained as a light brown foam. -
LC-MS (LC-2): tg: 1.00 min./ [M+H]": 305.12.

A.1.9 Synthesis of (8)-ethyl 2-(3-((fert-butoxycarbonyljamino}-6-fluoro-3,4-dihydro-
10 1H-carbazol-9(2H)-yl)acetate

MNHBoc ‘ NHBoc
Br T CO,EL

mmmrer————

Cs,C 04 DMF

Et0,C

A solution of ethyl bromoacetate (3.08 mi, 0.027 mol) in dry DMF (35 mi) was added
dropwise to a mixture of (S)-fert-butyl (6-fluoro-2,3,4,9-tetrahydro-1H-carbazol-3-
ylcarbamate (6.5 g, 0.021 mol) and Cs,COs3 (20.5 g, 0.063 mol) in dry DMF (145 ml). The
15  resulting reaction mixture was stirred at 65°C for 2 h and then at rt overnight. The reaction
mixture was poured into water and extracted with EA. The combined organic extracts were
washed with water, brine, dried over Na,SQ,, filtered and concentrated in vacuo to give a
crude yeliow solid.
FC (EA/ n-heptane: 1/1) gave the titied compound as a pale yellow solid.
20 LC-MS (LC-2): tr: 1.04 min./ [M+H]": 391.5.



The following ethyl 2-(3-amino-3,4-dihydro-1H-carbazol-9(2H)-ypacetate hydrobromide derivatives
were synthetized according to the above general procedure WO 2011/117798PCT/1112011/051165
42 Table 4 121 Name FDA +Fir m/z tR [min] LC-MS method H ethyl

2-(3-amino-S‘ZVAQ&Wdrlg:’i’f-l-carbazol-Q(ZH)- yl)acetate hydrobromide 273.5?&%&01}@51&7 ethyl
2-(3-amino-6-chloro-3,4-dihydro-1 H- carbazol-9(2H}%yl)acetate hydrobromide 307.08 0.66 LC-2 Me
ethyl 2-(3-amino-6-methyl-3,4-dihydro-1 H- carbazol-9(2H)-yl)acetate hydrobromide 287.18 0.65 LC-2
OCEF3 ethyl 2-(3-amino-6-(trifluoromethoxy)-3,4- dihydro-1H-carbazol-9(2H)-yl)acetate hydrobromide
357.16 0.71 LC -2 OCH3 ethyl 2-(3-amino-6-methoxy-3,4-dihydro-1 H- carbazol-9(2H)-yl)acetate
hydrobromida 30@.8}iekis of (R)-ethy! 2-(3-({fert-butoxycarbonyl)amino}-6-fluoro-3,4-dihydro-

1H-carbazol-3(2H)-yi)acetate

NHBoc NHBoc
H g
Br CO,E!
N0 -
N\ e : oy
O .. C52003f DMF O
H
Et0,C

5  Following the same procedure as (S}yethyl 2-(3-({tert-butoxycarbonyt)amino)-6-fluoro-3,4-
dihydro-1H-carbazol-9(2H)-yhacetate, the titte compound was obtained as a white foam.
L.C-MS (LC-2): tr: 1.06 min./ [M+H]": 381.16.

A.1.11 Synthesis of (S)-ethyl 2-(3-amino-6-fluoro-3,4-dihydro-1H-carbazol-9(2H)-
10 yhacetate hydrochloride

To a cold (0°C) solution of {S)-ethyl 2-(3-{{tert-butoxycarbonyl)amino)-6-fluoro-3,4-dihydro-
1H-carbazol-9(2H)yhacetate (8.2 g, 0.021 mol) in dry DCM (50 ml) was added dropwise
4N HCl in dioxane (52.5 ml, 0.21 mol). The resulting reaction mixture was stirred at 0°C for
15 2 handthen at rtfor 5 h. The reaction mixture was concenirated in vacuo and the resulting
solid was dissolved in EtOH (70 mi) and was added at 0°C 3N HCl in EA (7 mi). The
reaction mixture was stirred at reflux overnight. After cooling to rt, the reaction mixture was
concentrated in vacuo to afford the title compound as a beige powder.
LC-MS (LC-2): ix: 0.63 min./ [M+H]": 291.08.
20



LC-2 CF3 ethyl 2-(3-amino-6-(trifluoromethyl)-3,4-dihydro- 1H-carbazol-9(2H)-yl)acetate hydrobromide
341.15 0.69 LC-2 F ethyl 2-(3-amino-6-fluoro-3,4-dihydro-1 H-carbazol-9(2H)-yl)acetate hydrobromide
291.12 0.61 LC-2 A.2.4Synthesis of ethyl 2-(3-ox0-3,4-dihydro-1H-carbazql-9 2I—;)U¥ ggetate
5derivatives KO B ration of ethyl 2-(1,2-dihydrospiro[carbazole-3,2 1T &K O1aN -
9(4H)-y1)acetate derivatives 10General procedurg3To a solution of the appropriate
1,2,4,9-tetrahydrospiro[carbazole-3,2'-[1,3]dioxolane] derivative (prepared as for
6-fluoro-1,2,4,9-tetrahydrospiro[carbazole-3,2'41,31dioxolanel) WO 2011/117798PCT/182011/051165
43 (20 mmol) in dry acetone (65 mL), was added Cs2CO3 (2.5 eq). The resulting suspension was
stirred at it fos 3GmigymResTsaDmR) -ang thehanaanrtded etitys diombactiatertasn] )2 (BhR- reaction was
stirred for 2 d S, L&ggee e;g%ocqﬁ i;&géed over celite and the cake was washed with acetone. The filtrate
was concentfated in vacuo and the residue was poured 5into water.The aqueous phase was extracted
with EA, the combined organic extracts were dried over Mg304, filtered and concentrated in vacuo to

give a crude oil. FC (EN n-heptane: 1/1ygave the title compound as amglids  The following ethyl

2-(1,2-dihydrospiro[carbazole-3,2'-[ ioxglant:9(4H)-yDacetate }Bderivative was synthesized
according to the above ge re: Ethyb——or 3

2-(6-fluoro-1,2-dihydrospiror e-3,2'41, 3% olan]-9-(A)Ayyécetate LC-MS (LC-2): tR: 0.89
min./ [M+H]: 334.12. 15A.2.4.2Prep}1ration of ethyl 2-(3-oxo-3,4-diﬁydro-1H-carbazol-9(2H)-y|)acetate
derivatives Et0;C Et0,C

5  Following the same procedure as (S)-ethy! 2-(3-amino-8-fluoro-3,4-dihydro-1H-carbazol-
9(2H)-yhacetaie hydrochloride, the titie compound was obtained as a beige solid.
LC-MS (1L.C-2): tr: 0.64 min./ [M+H]": 291.18

A.1.13 Synthesis of benzyi {6-fluoro-2,3,4,9-tetrahydro-1 anarbazol-S-yl)carbamate

N

(o]

HN/L:“O
(o]
O
(o]
V\ONHNH 2HCl AcOH )
10 H

A solution of benzy! (4-oxocyclohexyl)carbamate (21.7 g, 87.8 mmol) and 4~
fluorophenylhydrazine hydrochloride (14.3 g, 87.8 mmol) in glacial AcOH (148 ml) was
stirred at refiux for 1h30. After cooling to rt, the reaction mixture was diiuted with EA and
washed with sat.agq. NaHCOj; solution. The agueous phase was extracted twice with EA,
15 the combined organic extracts were washed with sat. ag. NaHCO; solution, water and
brine, dried over MgSQ,, filtered and concentrated in vacuo fo give the title compound as a
light brown foam which was used for the next step without further purification.
LC-MS (LC-1): tr: 0.83 min./ [M+H]™: 339.25.



General Procedure: 20A solution of the respective ethyl
2-(1,2-dihydrospiro[carbazole-3,2'41,3]dioxolan]-9(4H)- yl)acetate derivative (20 mmol) in neat formic
acid (17 mL) was stirred at it for 4h30 under argon. The reaction mixture was then cooled to 4C and
guenched bﬂﬁé%&’d”&?’f of water (2 mL). The resulting suspension was 58838 40 . and then
filtered. The solid was then dried in high vaccum. 253Fhe following ethyl
2-(3-o0x0-3,4-dihydro-1H-carbazol-9(2H)-yl)acetate derivative was synthesized according to the above
general procedure: Ethyl 2-(6-fluoro-3-oxo-3,4-dihydro-1H-carbazol-9(2H)-yl)acetate 30LC-MS
(LC-2): tR: 0.85 min./ [M+H]": 290.02. WO 2011/117798PCT/1B2011/051165 44 A.2.5 Synthesis of

ethyl 2-(3-hegnoafydgnmineis 4f dihyticord-Hbanagealyi42bYnyRacebite dasvatvediGgireraHprocedure
A (via reductive . amination). ixture of the respective ethyl
2-(3-oxo-3,4-%%@#%‘-?%’?@%§%%§(2H)11)acetate derivative (50 mg), R3-NH2 (1.1 eq) in dry DCM (1

mL) was added NaBH(OACc)3 (2.2 eq). The reaction mixture was stirred at rt overnight and poured into
sat. NaHCO3 solution. The organic layer was dried over anhydrous MgS%, fite ed.and concentrated
in vacuo to give a crude oil. The med\%re pusifiest gyeprep. HPLC toprovdde desired
compound. 10 The followingethyiR-(3%he drag] H)-yOacetate
derivatives were -:.“;-= accgrding to the alsey&ogerenal pr jurg-A: Table 5 Inter- mediate
Name [M+Hr m/z tR [miR] &4 /
3,4-dihydro-1H-carbazol-9(2H)-yOacetate 388.14 0.74 LC-2 34 ethylc
2-(3-((4-(J_tert-butyl)thiazol-2-yl)amino)-6- fluoro-3,4-dihydro-1H-carbazol-9(2H)-yl)acetate 430.07 0.82
LC-2 35 To a solution of benzyl (B-flucro-2,3,4,9-tetrahydro-1H-carbazol-3-yl)carbamate (29.8 g,

87.9 mmol) in acetone (252 mi) was added Cs,C0O3 (71.6 g, 219.8 mmol). The resulting

light brown suspension was stirred at rt for 10 min., then ethyl bromoacetate (19.5 ml, 176

Y
A

mmol) was added dropwise .The reaction mixture was stirred at rt for 48 h, poured into
water and extracted with EA. The combined organic extracts were washed with water and
10 brine, drisd over MgSQ,, filtered and concenirated in vacuo to give a crude solid.
FC (EA/ n-heptane: 1/1) gave the title compound as a white solid.
LC-MS (LC-2): tr: 0.88 min./ [M+H]": 425.26.
The two enantiomers of the obtained product were separated by preparative chiral HPLC:
(S)-ethyl 2-(3-(((benzyloxy)carbonyljamino)-6-fluoro-3,4-dihydro-1H-carbazol-9(2H)-
15 yhacetate: HPLC (chiral HPLC-2): tr: 8.42 min;
(R)-ethyl 2-(3-(({(benzyloxy)carbonyl)amino)-6-fluoro-3,4-dihydro-1H-carbazol-9(2H)-
yhacetate: HPLC (chiral HPLC-2): {r: 10.38 min.

A.1.15 Synthesis of {S)-ethyl 2-(3-amino-8-fluoro-3,4-dihydro-1H-carbazol-9{2H)-
20 yhacetate hydrochloride

o)
m : ’b NH HCI
Hyl Pd-C 10% .

—————— G

EtOH/ AcOH

Et0,C EtO,C
Pd-C (10%, 419 mg) was added to a stired degassed suspension of (S)-ethyl 2-(3-
{({(benzyloxy)carbonyl)amino)-6-fluoro-3,4-dihydro-1H-carbazol-9(2H)yhacetate  {1.67 g,
3.83 mmol) in a mixture of EtOH (10.5 ml) and glaciai AcCH (45 mi). The reaction mixture
25 was set under 1 atm (balioon) H; and stirred at rt for 1h30. The reaction mixture was



ethyl 2-(6-fluoro-3((4-(trifluoromethyl)thiazol-2- yl)amino)-3,4-dihydro-1H-carbazol-9(2H)-yl)acetate
442.12 0.99 LC-2 36 ethyl 2-(3-((5-(tert-butyl)isoxazol-3-yl)amino)-6-
fluoro-3,4-dihydro-1H-carbazol-9(2H)-yl)acetate 414.23 0.98 LC-2 37 ethyl

2-(6-fluoro- 3\%(? HEAEH-pyrazol-3- yl)amino)-3,4-dihydro-1H-carbazol- B2 FAM Heekre 371.12 0. 75
LC-1 38 ethyl 2-(6-fluoro-3-((5-methyl-1,3,4-thiadiazgk2-
yl)amino)-3,4-dihydro-1H-carbazol-9(2H)-ypacetate 389.09 0.8 LC-2 WO
2011/117798MeTBRYE1 BRI GBS Yttty bRiG ROV Eib 9k 2o BLyfhhiiied radipxgrie (9.75
hydro-1H- Carﬁﬂl@é@é@déﬂ'ﬁpﬂ@aiﬁﬁﬁtég@ﬁlgg\@ag%bﬁ:ob:ﬁ@ﬁ?ﬁwd in vacuo. The resulting solid was

2-(6-fluoro- 3(t<i§ura? yI| |§a %ﬁ (')r% R?ﬁ? H- 'ecﬁa é%%z IW%ZA—IE)H}/y?aoﬁ:tat% l;;387(]2%5 0.9

LC-2 Genera procedure
vacuo to afford the tl’sle compound asa whlte powder

5  LC-MS (LC-2): tg: 0.64 min./ [M+H]": 281.21.

A.1.16 Synthesis of (R)-ethyl 2-(3-amino-8-fluoro-3,4-dihydro-1H-carbazol-3(2H)-
yllacetate hydrochloride

0
NH,. HC!
=, e
Hyf Pd-C 10% . @
'} EtOH/ AcOH Ay
Et0,C E£0,C

10 Following the same procedure as (S)-ethyl 2-(3-amino-6-fluore-3,4-dihydro-1H-carbazol-
9(ZH)-yhacetate hydrochloride but using (R)-ethyl 2-{3-({{benzyloxy)carbonyl)amino)-6-
fluoro-3,4-dihydro-1H-carbazol-9(2H}-yhacetate, the fitte compound was obiained as a
white solid. '

LC-MS (LC-2): tg: 0.66 min./ [M+H]": 291.08.

15
A.1.17 Synthesis of {38)- and {3R)-ethyi 2-(3-heteroarylamino-3,4-dihydro-1H-
carbazol-94{2H)-yi}acetate derivative
(general procedure)

NH,.HC! HN—R®
(X =Ci, Br)
R1 R3*x R1
N\ o N\
N DIEA/ MeCN N
\\cozat MW/ 180°C \\C(}zﬁt
(S) or (R)

20 A mixture of the respective (38 )-ethyl 2-(3-amino-3,4-dihydro-1H-carbazol-9-(2H)-ylacetate
hydrochloride derivative (0.122 mmol), DIEA (0.306 mmol, 2.5 eq) and the appropriate
halide derivative R*X (0.122 mmol) in dry MeCN (1 mL) was irradiated in a microwave
oven at 180°C for 20 min. After cooling to t, the products were directly purified by prep.
HPLC to provide the desired compound.



CC 02E1MW/ 180CCCO2Et A mixture of the respective ethyl
2-(3-amino-3,4-dihydro-1H-carbazol-9-(2H)-yl)acetate 5 hydrobromide derivative (0.122 mmol), DIEA
(0.306 mmol, 2.5 e?& and the appropriate halide derivative R3-X (0.122 mmgl).in CN (1 mL)
was irradiate ¥ Hiitto®ave oven at 180C for 20 min. After cooling to rt}) %ef)’%%g%{aéé:ﬂsl%v?/ere directly
purified by prep. HPLC to provide the desired compaénd.
10Thefollowingethyl2-(3-heteroarylamino-3,4-dihydro-1H-carbazol-9-(21-1)-yOacetate derivatives were
synthesized Hcaorifiay theted abeRan bRTRfRMESISoEa0REeE T3 HRA /&Y oF ReNsalite GBFHINER3-X
represents chiasieias-3 abim @ISt ntervametiaie A ame thdad-hy otz iRroeinpiiGiMS method 41 ethyl
2-(3-((5-chloropyrimidin-2-yl)amino)-3,4- dihydro-1H-carbazol-9(2H)-yl)acetate 385.09 0.89 LC-2 42
ethyl 2-(6-chloro-3-((5-chloropyrimidin-2-yl)amino)- 3,4-d inydro-1H-carbazol-9(2H)-yl)acetate 419.03
0.78 LC-2 4Fsemaraticn @bietaursiiaafidin-2-yl)amino)-6-methyl-
3,4-dihydro- hitecasharial AR -¥hacerie BP0 DB MR bEyRAvhethyidihydro-1H-carbazol-9-(2H)-
2 (3 ((5-chiotpyBeruiedn DRI IO LG4 MR BerRrh araled gty acetate
' " Used for the halide derivative R%-X represents chloride):

Table 1
. tg [min]
method

(3%)-ethyl 2-(B-fluoro-3-((5-flucropyrimidin-2- 0.60
1 yhamino)-3,4-dihydro-1H-carbazol-9-(2H)- 387.02 e

yl)acetaie

(3R)-ethyl 2-(6-fluoro-3-((5-flucropyrimidin-2- ' 0.78
2 yhamino)-3,4-dinydro-1H-carbazol-9-(2H)- 386.94 Leo

yhacetate

(38)-ethyl 2-(6-fluoro-3-((5-chloropyrimidin-2- 0.92
3 yl)amino}-3,4-dihydro-1H-carbazol-8-(2H)- 402.74 oo

yhacetate

(3R)-ethyl 2-(6-fluoro-3-((5-chioropyrimidin-2- 0.88
4 yllamino)-3,4-dihydro-1H-carbazol-9-(2H)- 402.86 e

yhacetate

(38)-ethyl 2-(6-fluoro-3-((5- 0.93
5 (triflucromethyl)pyrimidin-2-yl)amino)-3,4-dihydro- | 437.20

1 H-carbazol-9-(2H)-yhacetate tLC-1

(3R)-ethyl 2-(6-fluocro-3-((5- 0.90
6 (trifluoromethyl)pyrimidin-2-yl)amino)-3,4-dihydro- | 437.07 Lo

1H-garbazol-9-(2H)-yl)acetate

(3S)-ethyl 2-(6-fluoro-3-((4- 0.94
7 {trifluoromethyl)pyrimidin-2-yl)amino)}-3,4-dihydro- | 437.20

1 H-carbazol-9-(2H)-yhacetate LC-1

(3R)-ethyl 2-(6-fluoro-3-((4- 0.91
8 (trifluoromethyl)pyrimidin-2-yl)amino)-3,4-dihydro- | 437.14 e

1H-carbazol-9-(2H)-yl)acetate




WO 2011/117798PCTIM2011/051165 46 45 ethyl 2-(34(5-chloropyrimidin-2-yl)amino)-6-
methoxy-3,4-dihydro-1H-carbazol-9(2H)-yl)acetate 415.08 0.93 LC-1 46 ethyl

2-(3((5-chloro

rimidin-2-yOamino)-6- (trifluoromethyl)-3,4-dihydro-1H-carbazol-9(2H)-
453.08 0.90 -2'21@@7373 hesis of final compounds of formula (1) (generaIP&y&E fEpt

}/I%acetate
61) Method A

(for compounds of formula (I) wherein R2 representsifydrogen) (via 5saponification) HN-R3HN-R3 To
a solution of the respective -ethyl 2-(3-heteroarylamino-3,4-dihydro-1H-carbazol-9-(2H)- vl)acetate

derivative (0415 mmol) i} MeCN (1-mbX wasagdadiN-Naok (04 mL, 0.4 mmol) %68 reaction
mixture was s8rred at rt for [N, then was added at 0C 37% HCI (0.1 10mLjéThe products were directly
purified by pf toJirevierd TheathazPEB R bYMRFeH RIethod B (viajalkylation) HN4R3 OFEt OH To
a cold (0C) splutien-ef-the-respective—ethy heteroarylamine-3-4-ditydre
carbazol-9-(2H)-yl)acetate3semitati 2e( §9 (0 G-nimetyip i BIME{Debrimt )}, Wwas adde
mmol, 2 eq).{The reactirgmmgﬂeﬁﬁig_q@ %%ggfg%ggp%ag%%weégé%d the appropriate halide
derivative (R2-X) (0.24 mmol, 4 eq). The reaction mixture was stirred at|rt for 3h. LNANAOH (5.5 eq)
was added and the mixtjire was stirred at rt for Th and then 37% HCI was added Ugid4H 1-2| The
products wergqdirectly plritReHY b kB et Ere B il compauag. . WO
2011/117798PCT/B2011/9¥%1i65)5M3)iMethdt-Cafbreoed(2ttivg)asrinttion)  To g mixjure of the
respective -ethyl 2-(3-heteroarylamino-3.4-dihydro-1H-carbazol-9-(2H)- 5 yl)acetate derivative (0.045
mmol) and the approprigté&3aidehyids(f1E5ee) trrhriEalrReer®:.4 mL), was added PHionwise
NaBH3CN (1012q). The reaetamomduseovios dtiverd- abddea4blaH)thenazlditioal NaBH3CGN (10 eq)
was added and the stirringl)%tcgté@s continued for 30 min. Then 30% aq{NaOH wasg adgded until pH
9-10 and the:mixture was’stirred at rt overnight. Then water and 37% HECI (until pH 1-2) werel added
- and the feaC*'C;g (35)-ethyl 2-(3-(benzo[d]oxazol-2-ylamino)-6- s08.21 0.77
fluoro-3,4-dihydro-1H-carbazol-9(2H }-yl)acetate ' LC-1
(3S)-ethyl 2-(3-(benzold]thiazol-2-ylamino)-6- 0.73
14 424 21
fluoro-3,4-dihydro-1H-carbazol-9(2H )-yhacetate LC-1
(39)-ethyl 2-(6-fluoro-3-{quinazolin-4-ylamino)-3,4- 0.63
15 " | 419.23
dihydro-1H-carbazol-9(2H)-yhacetate LC-1
{38)-ethyl 2-(6-fluoro-3-{(2- 0.08
16 (trifluoromethyl)quinazolin-4-yhamino)-3,4-dihydro- | 487.18
1H-carbazol-9(2H)-yl)acetate LC-1
17 {38)-ethyl 2-(6-fluoro-3-~{(2-methyiquinazolin-4- 43311 0.66
ylyamino)-3,4-dihydro-1H-carbazol-9(2H)-yl)acetate ' Lot
(38)-ethyl 2-(6-fluoro-3-{quinazolin-2-ylamino)-3.4- 0.79
18 y 4 " | 418.99
dihydro-1H-carbazol-8(2H)-yl)acetate Lo
0.94
(38)-ethyl 2-{6-fluoro-3-{(5-fluorobenzo[djoxazol-2-
19 426.01
yhamino)-3,4-dihydro-1H-carbazol-9(2H)-yhacetate LC2
(38)-ethyl 2-(6-fluoro-3~((5-phenyipyrimidin-2- 0.96
20 Y 445.19
yhamino)-3,4-dihydro-1H-carbazol-8(2H)-yl)acetate a2
{3S)-ethyl 2-(6-fluoro-3-{{5-methoxypyrimidin-2- 0.75
21 390.24
yl)amino)-3,4-dihydro-1H-carbazol-9(2H)-yiacetate LCA




10 mixture was extracted with DCM. The combined organic extracts were dried (MgSO4), filtered and
concentrated in vacuo to give the crude acid. The products were directly purified by prep. HPLC to
provide the final compound. Preparation of examples 15Thefo||owingZ-(3-heteroar¥Iam i no-3,4-d
ihydro-lH-ca%%li-@-’(i??)-ypaceticacid derivatives were synthesized acc%?;a{ﬁ%z% i Bove general
procedures (X as used for the halide derivative R2-X%f method B represents iodide exept for example

27 and 34 (X = Br) and for example 41 (X = OTf)): Table 7 Example Method Name. [M+Hr mix tR [min.]
LC-MS methiod 1 methodES{a8)yD2(3{(forblBqpsrrabiBpgrrphitin-2-yl)amino)- | 0.95
3,4-dihydro-1Hscarbazol-9neRkhloyRakriis gidiBpfto-18-060ak -G ZHmethars A4
(3R)-2-(6-flu )ro-3-((5-fluor%rtir?idin-zyl)amino)- 3,4-dihydro-1H-carbazol-9-(2H)-yhacetic acid 359.
20 0.67 LC-4 3 method A{5S)-2(6-fluoro-3-((5-chloropyrimidin-2-yl)amjno)-
3,4-dihydro-1H-carbazol|-B81a iyl yrbetidgblergrnzaslhizet-2-1 4 method A 0.96
(3R)-2-(6-fluopa-3-((5-chigrapmyrsyging-ybamingira MHdibydraildkearbazebP42H)-yl)acetic acid 375.
030.77 LC-2
yhacetate
(3S)-ethyl 2-(6-fluoro-3-((5-(trifluoromethyl)pyridin- 0.88
24 | 2-ylyamino)-3,4-dihydro-1H-carbazol-9(2H)- 436.09
yllacetate LC-2
(38 )-ethyl 2-(6-fluoro-3-((5-fluoropyridin-2- 0.7
2 ’ 385.72 -
yhamino)-3,4-dihydro-1H-carbazol-9(2H)-yl)acetate LC-2
(38)-ethyl 2-(3-((5-chloropyridin-2-yl)amino)-6- 0-80
26 4 Py Y 401.79
fluoro-3,4-dihydro-1H-carbazol-9(2H)-yl)acetate LC-2
(35 J-sthy! 2-(6-fluoro-3-((6-flucrobenzo[d]thiazol-2- 0.88
27 Y 442.08
yhamino)-3,4-dihydro-1H-carbazol-8(2H)-yliacetate ‘ LCo2
. 0.90
28 (35)-ethyl 2-(6-fluoro-3-((5-fluorobenzold]thiazol-2- 441.97
yl)amino)-3,4-dihydro-1H-carbazol-9(2H)-yl)acetate ' e
(3S)-ethyl 2-(3-((6-chlorobenzo[djoxazol-2- 0.07
29 yhyamino)-6-fluoro-3,4-dihydro-1H-carbazol-9(2H)- | 442.01
yhiacetate LC-2
(38)-athyl 2-(3-((5-cyclopropylpyrimidin-2- 0.85
30 yhamino)-6-fluoro-3,4-dihydro-1H-carbazol-9-(2H)- | 409.22 '
ylacetate ) LC-2
" 0.93
31 (38)-ethyl 2-(6-fluoro-3-((B-fluorobenzo[d]oxazol-2- 426.23
yhamino)-3,4-dihydro-1H-carbazol-9(2H)-yl)acetate ' LGe2
(38 )-ethyl 2-(6-fluoro-3-(quinoxalin-2-ylamino)-3,4- 0.79
32 Y : Y T | 410.18
dihydro-1H-carbazol-9(2H Fyhacetate LCeD




LC-2 WO 2011/117798PCT/1B2011/05 65 48 5 method A
(3R)-2-(6-fluoro-3-((5-(trifluoromethyl)pyrimidin-2- yl Jam in 0)-3, 4-dihydro-1H-ca rbazol-9-(2H)-y1
)acetic acid 409.13 0.80 LC-2 6 method A , (3R)-2-(6-fluoro-34(4-(trifl uoromethyppyrim idin-2- yl)ami n
0)-3,4-di hydPA4LEA A3 01-9-(2H)-yl)a cetic acid 409.13 0.81 LC-2 7 mewg&@{“”“
)-2-(6-fluoro-3-((5-fl uoropyrimid in-2- yl )(methyl )a mwino)-3,4-d ihydro-1H-carbazol-9(2H )- yl)acetic
acid 373.08 0.87 LC-2 8 method B (3R)-2-(6-flu oro-3-((5-flu oropyri midin-2- yl)(methyl)a mino )-3,4-d
ihydro-1H-cafbd Syt piyhacatic 23id. 318260 fEcard anelBo @ qBVgS-chloropyri midi
n-2-y1)(methypamsinahdatd urRelA1 i dro-b i sadiazit Aa b 2NACENEaREH3 BB Pa80dsC-2 10
method B (3R)-2-(3-((5-chloropyrimidin-2-y1)(methyl)amino)-
6-fluoro-3,4-dihydro-1H-carbazol-9(2H)-yl)acetic acid 389.13

Q
HN/kO
O
H ,{b
R1 0
R'l
.......................... e
NHNHHCL y

A solution of benzy! {(4-oxocyclohexyl)carbamate (1 g, 4 mmol) and the respective 4-

5  substituted arylhydrazine hydrochloride derivative (1 eq) in glacial AcOH (6.8 ml) was
stirred at reflux for 1h30. After coaling to rt, the reaction mixture was diluted with EA and
washed with sat. agq. NaHCO; solution. The agueous phase was extracted twice with EA,
the combined organic extracts were washed with sat. ag. NaHCO; solution, water and
brine, dried over MgSQ,, filtered and concentrated in vacuo to give the title compound as a

10 foam which was used for the next step without further purification.

The following benzyl (2,3,4,9-tetrahydro-1H-carbazol-3-yl)carbamate derivatives were
synthetized according fo the above general procedure

15 Table2
tr Imin
, ey | I
R Name LC-MS
m/z
method
H benzyl (2,3,4,9-tetrahydro-1H-carbazol-3- 3212 0.91
yl)carbamate ' LC-2
benzyl {6-chloro-2,3,4,9-tetrahydro-{1H-carbazoi- 0.94
Cl 355.11
3-ylicarbamate LC-2
benzyl (6-methyi-2,3,4,9-tetrahydro-1H- G.93
Me 3356.15
carbazol-3-yl)carbamate L.C-2
benzyl (6-{trifluoromethoxy}-2,3,4,9-tetrahydro- 0.97
OCF; 405.1
1H-carbazol-3-ylcarbamate LC-2




0.83 LC-2 11 method B (3S )-2-(6-fl uoro-3-(methyl (5- (trifluoromethyl )pyrimi di n-2-y1 )am ino)-3,
4-dihyd ro- 1H-carbazol-9(2H)-yl)acetic acid 423.13 0.91 LC-1 12 method B
(3R)-2-(6-fluoro-3-(methyl(5- (trifl uoromethyl)pyrimi di n-2-yl)amino)-3,4-d ihyd ro-
1H-carbazol-8@PHLYHEERtic acid 423.18 0.86 LC-2 13 method B (3S)-2-(6EfiiGfz 3 (ki1 (4-
(trifluoromethyl )pyrimidin-2-yl)am ino)-3, 4-d ihyd rosg H-carbazol-9(2H)-yDacetic acid 423.17 0.89
LC-1 14 method B (3R)-2-(6-fluoro-3- (methyl(4 (trifl uoromethyl )pyrimi di n-2-y1 )am ino)-3,4-dihyd

i 355.23

ro- 1H-carbagol-9(2H)-y cetlc |d 4 082038479LtCt2 15 me ’ﬁ 0.89
(3S)-2-(6-fluorged4¢meth ﬁpyr?(n hd) 3 i 'S II.!K/drro -carbazpg®(2kl)-y)acetic aci
0.59 LC-1 16 carbazoi-3-y§)carbamate LC-2
. 0.96
bhenzyl {6-{triftucromethyl)-2,3,4,9-tetrahydro-
CF; 389.09
1H-carbazol-3-yl)carbamats LC-2
0.83
benzyl (6-fluoro-2,3,4,9-{etrahydro-1H-carbazol-
F 339.25
3-yljcarbamate LC-1

10

15

A.2.2 Synthesis of ethyl 2-{3-{((benzyloxy)carbonyllamino)-3,4-dihydro-1 H-carbazol-
9(2H)-yl)acetate derivatives

COaEt
........... e R3
032003/ acetone

Mb

N
N
H EtO,C

0

To a solution of the respective benzy! (2,3,4,9-tetrahydro-14-carbazol-3-yl)carbamate
derivative (4 mmol) in acetone (11.5 ml) was added Cs,CO; (10 mmol, 2.5 eq). The

resuiting Hght brown suspension was stirred at rt for 10 min., then ethyl bromoacetate (8

mmal, 2 eq) was added dropwise .The reaction mixture was stirred at rf for 48 h, poured

into water and exiracted with EA. The combined organic exiracts were washed with water

and brine, dried over MgS0,, filtered and concentrated in vacuo o give a crude solid.

- FC (EA/ n-heptane: 1/1) gave the title compound as a white solid.

The following ethyl 2-(3-{{(benzyloxy)carbonyl)amino)-3,4-dihydro-1H-carbazol-9(2H)-

ylacetate derivatives were synthetized according to the above general procedure

Table 3
{r fmin
1 ey |
R Name LC-MS
miz
method
H ethyl 2-(3-{{(benzyloxy)carbonyljamino)-3,4- 40715 0.96
dihydro-1H-carbazol-8(2H}-yl)acetate ' LC-2
al ethyl 2-(3-{((benzyioxy)carbonyi)amino)-6- 44112 0.99
chioro-3,4-dihydro-1 H-carbazol-3(2H}-yljacetate ' .C-2




method B (33)-2-(3-((4,6-dimethylpyrimidin-2- yl)(methyl)amino)-6-fluoro-3,4-dihydro-1H- ca rbazol-9

(2H)-y1 )acetic acid 382.98 0.61 LC-2 WO 2011/117798PCT/1B2011/0 65 49 17 method B
(3S)-2-(6-fluoro-3-(methyl(4-methylpyrimidin-2- yl)am ino)-3,4-d ihydro-1H-carbazol- %
acid 369.17 $82U171% method B (33)-2-(3-((5-chlorobenzo[d]oxazol-2 P ¢ T/1B2011/05116

(l H)11l)acetic

yl)(methypamino)-6-fluoro-3,4-dihydro-1H- carbazol4(2H)-yl)acetic acid 428.15 0.86 LC-1 19 method

-9(2H)-yl)acetic acid

B (3S)-2-(3-(benzo[dloxazol-2-yl(methyl)amino)-6- fluoro-3,4-dihydro-1H-carbazo
394.20 0.70 | C-1 20 meththyIER (3Sj2e(B:lsatiwididnidlzonia)itmethyl )amino)- -6.0.99
fluoro-3.4-dinytfo-L-caryaael A etio-asii AN M- fhacerke] method c-2
(38)-2-(6-flugro-3-(methy{quinazolin-4-yha dirydro-H-carbagzel-9(2H)ypacetie-acid 405.16
0.55 ' eﬂwyi 2-(3-({ (beﬁzﬁr‘?oxy)carfibnﬁ)ahmo) G- 101
OCF; (triflucromethoxy)-3,4-dihydro-1 H-carbazol- 491.14 L.'C 5
9(2H)-yl)acetate
ethyl 2-(3-(((benzyloxy)carbonyl)amino)-6- 0.95
OCH,; methoxy-3,4-dihydro-1H-carbazol-9(2H)- 437.17
yl)acetate _ LC-2
ethyl 2-(3-{{{benzyloxy)carbonyl)amino)-6- 1.01
CFs (trifluoromethyl)-3,4-dihydro-1H-carbazol-8(2H)- | 475.18
yllacetate ' LC-2
. 0.88
. ethyl 2-(3-{((benzyloxy)carbonyl)amino})-6- 425,26
fluoro-3,4-dihydro-1 H-carbazol-3(2H)-yl)acetate ' LC-2

A.2.3 Synthesis of ethy! 2-(3-amino-3,4-dihydro-1H-carbazol-8(2H}-yl)acetate

hydrobromide derivatives

o]
‘ale
o 33% HB#f AcOH R

e A\

AcOH

NH, HBr

5 EtOQC EtOZC

To a solution of the respective ethyl 2-(3-{((benzyloxy)carbonyl)amino}-3,4-dihydro-1H-
carbazol-9(2H)-yl)acetate derivative (500 mg) in glacial AcOH (12 ml) was added 33% HBr
in AcOH (3 ml). The reaction mixture was stirred at rt for 1h and then concentrated in vacuo

to give a crude oil. Trituration with a mixture of diethyl ether/ DCM (9/1) gave the title

10 compound as a solid

The following ethy! 2-(3-amino-3,4-dihydro-1H-carbazol-9(2H)-ylacetate hydrobromide

derivatives were synthetized according to the above general procedure



LC-1 22 method B (3S)-2-(6-fluoro-3-(methyl(2- (trifluoromethyl)quinazolin-4-yl)amino)-3,4-dihydro-
1H-carbazol-9(2H)-yl)acetic acid 473.16 0.86 LC-1 23 method B
(3S)-2-(6-fluoro-3-(methyl(2-methylquinazolin-4- yl)amino)-3,4-dihydro-lH-carbazoI-QéZH)-ypacetic
acid 419.24 W8SUE17H% method B (3S)-2-(3-((5-chioropyrimidin-2-y1)(efi I HANEI6: u oro-3,4-d
ihyd ro-1H-ca rbazol-9(2H )-yl)a cetic acid 403.09 1.26 LC-1 25 method B
(3S)-2-(3((5-chloropyrimidin-2-y1)(propyl)amino)-6- fluoro-3,4-dihydro-1H-carbazol-9(2H)-yl)acetic acid
417.03 1.30 LC-1 26 method B (3S)-2-(3-((5-chloropyrimidin-2-
yl)(isopropyl)ypspia@)-6-fluoro-3,4-dihydro-1H- carbazol-9(2H)-ypacetic acid 417.04 1.28 LC-1 27

method B (38)-2~(3~{5-chl-oropyri-midi-r2—yh{eyeclopropylimethyhaminp)=6=fltorg=3 Archifxydno-
) g pPropy ¥y ) TR
1H-carbazol{9(2H )-yl)agetic acid 429.17 1.30 [M+H]*
R’ Name LC-MS
m/z
method
~(3-amino-3,4-dihydro-1H-carbazol-$(2H)- 0.61
H ethyl 2-(3-amino-3,4-dihydr (2H) 273.99
yl)acetate hydrobromide LC-2
-(3-amino-6-chloro-3,4-dihydro-1H- 0.66
- ethyl 2-(3-amino-6-¢chloro ihy . 30708
carbazol-8{2H)-yl)acetate hydrobromide LC-2
-{3-amino-6-methyl-3,4-dihydro-1H- 0.65
Me ethyl 2-{3-amino-6-methy ihy . 587 18
carbazol-9(2ZH)-yl)acetate hydrobromide LC-2
ethyl 2-(3-amino-6-(trifluoromethoxy)-3,4- 0.71
OCF; dihydro-1H-carbazol-9(2H)-yl)acetate 357.16 L.C 5
hydrobromide
. . 0.61
ethyl 2-(3-amino-6-methoxy-3,4-dihydro-1H-
OCH; . 303.21
carbazol-9{2H)-yl)acetate hydrobromide LC-2
: . : 0.69
CF ethyl 2-(3-amino-6-(trifluocromethyl)-3,4-dihydro- 341.15
? 1H-carbazol-9(2H)-yl)acetate hydrobromide LC-2
. . 0.61
. ethyl 2-(3-amino-6-fluoro-3,4-dihydro-1H- 094 12
carbazol-9(2H)-yl)acetate hydrobromide ' LC-2
A24 Synthesis of ethyl 2-(3-oxo-3,4-dihydro-1H-carbazol-9(2H)-yl)acetate
5 derivatives
A2441 Preparation of ethyl 2-(1,2-dihydrospiro[carbazole-3,2’-[1,3]dioxolan]-

9{4H}-yhacetate derivatives

0
o/z /7)
Br-” “CO,Et

R! —

Cs,CO4f acetone
N
H \\COZEt

10 General procedure:
To a solution of the appropriate 1,2.4,9-tetrahydrospiro[carbazole-3,2'-[1,3]dioxolane]
derivative (prepared as for 8-fluoro-1,2,4,9-tetrahydrospiro[carbazole-3,2™-[1,3]dioxolane])



LC-1 28 method B (3S)-2-(6-fluoro-3-(methyl(quinazolin-2-yOamino)-
3,4-dihydro-1H-carbazol-9(2H)-yl)acetic acid 405.12 0.72 LC-2 WO 2011/117798PCT/IB2011/051165
50 29 method B (BSg-Z-(G-fI uoro-3-((5-fluorobenzo[d]oxazol-2- yI)(methyQa mino )l-3 4-d
ihydro-1H-caWR2HE3M8- yhacetic acid 412.09 0.88 LC-2 30 method B FC 1/ IB2011/851165
(3S)-2-(6-fluoro-3-(methyl(5-phenylpyrimidin-2- yl)amin 0)-3, 4-d ihydro-1 H-carbazol-9 (2H )-yl)acetic
acid 431.02 0.91 LC-2 31 method B (3S)-2-(6-fluoro-3-((5-methoxypyrimidin-2-

yl)(methyl)ant?9oB3} dirgrireceianedffadiLofas Jd9ehéste Aeid-388 D TheosUting 3PSPRIPSY B
(38%-2-(?-é((%ﬁb%é@b@@é@ﬁ@]g@ial)@hﬁ: R ereliydaanioahdr gy erdiddditydnordrhbacetate (2 eqg).
carbazol- -yl)acetic acid 444. - e B -2-(3-((R=chl i[azol-2-
SDmetny)art i) Era S IS £ SRSl B DA S 60 O ER AR o
B washed with acetone. The filtrate was concentrated in vacuo and the residue was poured

5 into water.The agueous phase was extracted with EA, the combined organic exiracts were
dried over MgSQ,, filtered and concentrated in vacuo to give a crude oil.
FC (EA/ n-heptane: 1/1) gave the title compound as a solid.

The following ethyl 2-(1,2-dihydrospirofcarbazole-3,2’-[1,3]dioxolan}-9{4H)-yl)acetate
10 derivative was synthesized according to the above general procedure: '

Ethyi 2-(6-fluoro-1,2-dihydrospiro[carbazole-3,2'-[1,3]dioxolan]-9-(4H)-yl)acetate
LC-MS (LC-2): tr: 0.89 min./ [M+H]": 334.12.

15 A242 Preparation of ethyl 2-(3-ox0-3,4-dihydro-1H-carbazol-9(2ZH)-yl)acetate
derivatives
o/\(é P
N HCO,H d
N
LCOZEt LCOZE‘

General Procedure:

20 A solution of the respective ethyl 2-(1,2-dihydrospirofcarbazole-3,2'-{1,3]dioxolan]-9(4H)-
yDacetate derivative (20 mmol) in neat formic acid (17 mL) was stirred at rt for 4h30 under
argon. The reaction mixture was then cooled to 4°C and quenched by the addition of water
(2 mL). The resulting suspension was stirred for 30 min. and then filtered. The solid was
then dried in high vaccum.

25
The following ethyl 2-(3-oxo-3,4-dihydro-1H-carbazol-9(ZH)-yl)acetate derivative was
synthesized according to the above general procedure:

Ethyl 2-(6-fluoro-3-0x0-3,4-dihydro-1H-carbazol-9(2H)-yl)acetate
30 LC-MS (LC-2): tr: 0.85 min./ [M+H]": 290.02.



(3S )-2-(3-((5-chl oropyri midi n-2-yl)(2- methoxyethyl)amino)-6-fluoro-3,4-dihydro- 1H carbazol-9(2H
)-ylacetic acid 433.0 0.93 LC-2 35 method C (3S)-2-(6-fluoro-3-(methyl(5-

(trifluorometh @ yridin-2-yl)amino)-3,4-dihydro-1H- carbazol-9(2H)-y1 )acetic acid 422.12 0.87 LC-2
36 method C‘% Y1516 Htoro-34(5-fl uoropyridin-2- yl)(methyl)a m ino )-3PEI§RHH/051165
ro-1H-carbazol-9(2H )- yl)acetic acid 372.05 0.70 LC42 37 method C
(3S)-2-(3-((5-chloropyridin-2-y1)(methyDamino)-6- fluoro-3,4-dihydro-1H-carbazol-9(2H)-yl)acetic acid
388.11 0.76 IAC23 3§¥nthkei¢ Bf @By)-2-({Eheterna dais fudrbidnubtHazdbazol-9-(2H)-
yh)(methyl)amjp Q&ﬁﬂedjb},jdg@hﬂég -carbazol-9(2H)- yl)acetlc acid 427.97 0.86 LC-2 39 method B (3S
)-2-(641 uor %& uorob nzo thi az % mlno) -3,4-dihydro-1H-carbazol-9(2H )-
yl)acetic acid B %‘é e I8|U8 B’%%%ﬁ' ? ioro-3((6-chlorobenzo[d]oxazol-2-
yl)(methyl)amino)-3,4- dlhydro 1H carb 0l-9(2H )- yl)acetic acid 428.02 0.92 LCgn\¥®

2011/117798PCT/182014./051165 1 method B
R R3-NH,/ NaBH(OAc), Rl

- \
¢ pCM N
0,Et LCOZEt

5 To a mixture of the respective ethyl 2-(3-oxo-3,4-dihydro-1H-carbazol-9(2H)-yhacetate
derivative (50 mg), R-NH; {1.1 eq) in dry DCM (1 mL) was added NaBH(OAc); (2.2 eq).
The reaction mixture was stirred at rt overnight and poured into sat. NaHCQOj; solution. The

organic layer was dried over anhydrous MgSQO,, filiered and concentrated in vacuo to give
a crude oil. The products were purified by prep. HPLC 1o provide the desired compound.

10
The following ethyl 2-(3-hetercarylamino-3,4-dihydro-1H-carbazol-9-{2H)-yhacetate

derivatives were synthesized according to the above general procedure A:

Table 5
tr [min
Inter- [M+H]* w [min]
Name LL.C-MS
mediate mfz
method
ethyl 2-{(6-fluoro-3-((4-methylthiazol-2-yhamino)- 0.74
33 v 2 ( d Y ) 388.14
3,4-dihydro-1H-carbazol-9(2H)-yllacetate LC-2
ethyl 2-(3-{{(4-{tert-butyhthiazol-2-yaming)-6- 0.82
34 vl 2-( (() ( yl) ¥l ) 430,07
fluoro-3,4-dihydro-1H-carbazol-9(2H)-yl)acetate LC-2
ethyl 2-(8-fluoro-3-((4-(trifluoromethyt)thiazoi-2- 0.99
35 442 .12
ylyamino)-3,4-dihydro-1H-carbazol-9(2H)-yi)acetate LC-2
ethyl 2-(3-({5-(tert-butyl)isoxazol-3-ylamino)-6- 0.98
16 vl 2-(3~((5-( yl) yh) ) 414.23
filuorp-3,4-dihydro-1H~carbazoi-9{2H }-yhacetate LC-2
0.75
ethyl 2-(6-fluoro-3-((1-methyl- tH-pyrazol-3-
- yl 2~ _ (( yl-1H-py 37112
yhiamino}-3,4-dihydro-1H-~carbazol-8(2H)-yl)acetate LC-1
ethyl 2-(6-fluoro-3-((5-methyl-1,3,4-thiadiazol-2- 0.8
a8 ) 389.09
ylamino)-3,4-dihydro-1H-carbazol-9(2H)-yl)acetate LC-2




(3S)-2-(3-((5-chloropyrimidin-2-y1)(2,2- difluoroethyl)amino)-6-fluoro-3,4-dihydro-1H-
carbazol-9(2H)-yl)acetic acid 439.09 0.96 LC-2 42 method B (33 )-2-(3-((5-cyclopropylpyri mid in-2-
yI)(methyI)amin02-6-fIuoro-3,4-dihydro-1H- carbazol-9(2H)-yl)acetic acid 395.21 0.92 LC-2 43 method
B (3S )-2-(6-% 81y-1(’(%73§ uorobenzo[d]oxazol-2- yI)(methyI)amino)-S,4-&@%%3W!E’é}gsazol-9(2H )-
yl)acetic acid 412.19 0.87 LC-2 44 method B (3S)-24&-fluoro-3-(methyl(quinoxalin-2-yOamino)-
3,4-dihydro-1H-carbazol-9(2H)-yl)acetic acid 405.09 072 L C-2 45 method B

2-(6-fluoro-3 (methyl(4-rnng%mfg#I@m%)&%,élﬁqmucgq;lH-car azol-9(2H)8/Bacetic acid
374.12 0.66 | 832 46 method B 2-(3-((4-(tert-butylthiazol-2-y1)(methyl)agiAdB6- flu oro-3,4-d ihyd
ro-1H-ca rbagol-9(2H)-y DAV HEEPPRE AR G761 ECYHT method B LC-1
_ _ _ (oot AL kvifllioromothuvi\thinzAal.2caDammmaly .22 A b Al ALL aoriaa— L_OL24Neasr H
zc(lg f|u0l‘0 3 \|4|(|)\,u |_y|\4 \ 'é't'l"fwl?:wﬁm&'d—ty—'(tsyﬁ’léth\}l'!ﬁ%)‘(glzmz—gfyna?ﬁllwo‘#U LISI_[;C;ISUG Ld.g\Ll T) y\)aCGtIC
3,4-dihydro-1H-carbazol-9(2H)-yljacetate ' LC-2
General procedure B (via alkylation}):
NH,.HBr HN—R?®
(X = C1,Br)
Rl R3.X RI
\ N\
DIEA/ MeCN N
Lcozlst MW/ 180°C 0,Et

10

15

A mixture of the respective ethyl 2-(3-amino-3,4-dihydro-1H-carbazol-9-(2H)-yljacetate

hydrobromide derivative (0.122 mmol), DIEA (0.306 mmol, 2.5 eq) and the appropriate

halide derivative R%-X (0.122 mmol) in dry MeCN (1 mL) was irradiated in a microwave

oven at 180°C for 20 min. After cooling to rt, the products were directly purified by prep.

HPFLC o provide the desired compound.

The

following

ethyl

2-(3-heteroarylamino-3,4-dihydro-1H-carbazol-8-(2H)-yhacetale

derivatives were synthesized according to the above general procedure B (X as used for

the halide derivative R®-X represents chioride):

Table 6
R tr [min]
Inter- [M+H] ®
Name LC-MS
mediate m/z
method
thyl 2-(3-((5-chloropyrimidin-2-yhamino)-3,4- 0.89
" ethyl 2-(3-((5-chloropy yly r 385 09
dihydro-tH-carbazol-8(2H)-yhacetate L.C-2
4z ethyl 2-{8-chloro-3-({5-chloropyrimidin-2-yhamino)- 419.03 0.78
3,4-dinydro-1H-carbazol-9(2H)-ylacetate ' LC-2
ethyl 2-(3-{{5-chloropyrimidin-2-ylamino}-6-methyl- 0.92
43 vl 2-(3-(( py vl ) Y"1 50,07
. 3,4-dihydro-1H-carbazol-8(2H)-y)acetate LC-2
ethyl 2-(3-({5-chioropyrimidin-2-ylJamino)-6- 0.88
44 {trifiuoromethoxy)-3,4-dihydro-1H-carbazol-9(2H)- | 469.06 L.C 5
yhacetate




428.07 0.94 LC-2 48 method B 2-(3-((5-(tert-butyl)isoxazol-3-y1)(methyDamino)-6-
fluoro-3,4-dihydro-1H-carbazol-9(2H)-yl)acetic acid 400.18 0.88 LC-2 49 method B
2-(6-f|uoro-3‘-cs,meth |(1-methyl1-1H-pyrazol-3- yI)amino)-3,4-dihydro-lH-carbazol-9(2H)l-éygl)acetic acid

357.20.67 L

OBYHERdA B 2-(6-fluoro-3-(methyl(5-methyl-1,3,4-thiadiazol-22 - -

yl)amino)-3,4-dihydro-1H-carbazol-9(2H)-yl)acetic ag&l 375.09 0.76 LC-2 51 method C

2-(6-fluoro-3-(isoxazol-3-y1 (methyl)ami no )-3.4- dihydro-1H-carbazol-

(2H)-yDa

etic.acid 344.19 0.92

LC-2 52 method C 2-(6-
3,4-dihydro-1H=carbazo
2011/117798RG171132

10

15

fieibit BriSthyiBPHERgiRs8RARENBOY§amiIn0)- | 4, r 5 | 093
-Rahbrylpsetic acid 3285801882512 aW@te LC-1
111051165 52 653-methed-B .
athyl 2-(3-{{5-Chioropyrimidin-Z-yl yamino)-6- 0.50
45 {trifluoromethyl}-3,4-dihydro-1H-carbazol-9(2H)- 453.08 L’C 5
yl)acetate
B. Synthesis of final compounds of formula (1) (general procedure)

1) Method A (for compounds of formula (I} whergin R? represents hydrogen) {via

-saponification)

HN-R®
RI § NaOH R!
ettt in mam s R,
NL(O
OFEt

HN-R®

N\
N

\\(O

OH

To a solution of the respective -ethyi 2-(3-heteroarylamino-3,4-dihydro-1H-carbazol-8-(2H)-
ylacetate derivative (0.15 mmol) in MeCN (1 mL), was added 1N NaOH (0.4 mL, 0.4
mmol). The reaction mixture was stirred at rt for 1h, then was added at 0°C 37% HCH{0.1

mL). The products were directly purified by prep. HPLC to provide the final compound.

2) Method B

(via alkylation)
HN’RB with X =1, Br, OTf
1) RZ.X/ NaH/ DMF
R { 2)NaOH R!
Noo
Okt

i\
N o
OH

N-R?

To a cold (0°C) solution of the respective -ethyl 2-(3-heteroarylamino-3,4-dihydro-1H-
carbazol-9-(2H)-y)acetate derivative (0.06 mmol) in dry DMF (0.6 mL), was added NaH
(0.12 mmo!, 2 eq). The reaction mixture was stirred at 0°C for 30 min., then was added the

appropriate halide derivative (R%-X) (0.24 mmol, 4 eq). The reaction mixture was stirred at
rt for 3h. 1N NaCOH (5.5 eq) was added and the mixture was stirred at rt for 1h and then
37% HCI was added until pH 1-2. The products were directly purified by prep. HPLC fo

provide the final compound.



2-(34(5-chloropyrimidin-2-y1)(methyDamino)-3,4- dihydro-1H-carbazol-9(2H)-Aacetic acid 371.07 0.91
LC-2 2-(6-chloro-3-((5-chloropyri m id in-2- 0.95 54
yl)(methyl)amino)-3,4-dihydro-1H-carbazol-9(2H)- 405.01 method B yI)Pacetic acid LC-2
2-(3-((5-chlor®B 1M1a7Fﬁl¥z-y1)(methyDam ino )-6- 0.94 55 CTAB2011/051165
methyl-3,4-dihydro-1H-carbazol-9(2H)-yOacetic 385401

3) Method C (via reductive amination)

HN-R? 1) aldehyde/ NaBHaCN R® .
AcOH N-

R! O 2) NaOH R
-
N
0
\\( O
OEt k(

OH

To a mixiure of the respective -ethyl 2-(3-heteroarylamino-3,4-dihydro-1H-carbazol-8-(2H)-

5  ylacetate derivative (0.045 mmol) and the appropriate aldehyde (10 eq) in glacial AcOH
(0.4 mL), was added portionwise NaBH;CN (10 eq). The reaction mixture was stirred at rt
for 45 min., then additional NaBH;CN (10 eq) was added and the stirring at rt was
continued for 30 min. Then 30% aq NaOH was added until pH 9-10 and the mixture was
stirred at rt overnight. Then water and 37% HCI (until pH 1-2} were added and the reaction

10 mixture was exfracted with DCM. The combined organic extracts were dried (MgSQ,),
filtered and concentrated in vacup to give the crude acid. The products were directly
purified by prep. HPLC to provide the final compound.

Preparation of examples

15  The  following  2-(3-hetercarylamino-3,4-dihydro-1H-carbazol-9-(2H}-yljacetic  acid
derivatives were synthesized according to the above general procedures (X as used for the
halide derivative R*-X of method B represents jodide exept for example 27 and 34 (X = Br)
and for example 41 (X = OTH):

Table 7
Example [M+H]* tr fnin
Method Name miz LCMS
method
1 (38)-2-(6-fluoro-3-((5-fluoropyrimidin-2-ylJamino)- 350.15 0.67
method A | 3,4-dihydro-1H-carbazol-9-(2H)-yl)acetic acid Lc-2
2 (3R)-2-(6-fluoro-3-((5-fluoropyrimidin-2-ylJamino)- 359.20 0.67
method A | 3,4-dihydro-1H-carbazol-9-(2H)-yl)acetic acid LC-2
3 (35)-2-(6-fluoro-3-({5-chloropyrimidin-2-ylyamino)- 575.15 0.76
method A i 3 4-dihydro-1H-carbazol-8-(2H)-yhacetic acid LC-1
4 (3R)-2-{8-fluoro-3-((5-chloropyrimidin-2-ylyamino)- 475.03 0.77
method A | 3 4-dihydro-1H-carbazol-8-(24)-yi)acetic acid LC-2




method B acid LC-2 2-(3-((5-chloropyrimidin-2-y1)(methyl)amino)-6- 0.97 56
(trifluoromethoxy)-3,4-dihydro-1H-carbazol-9(2H)- 455.03 method B  yl)acetic acid LC-2
2-(3-((5-chloropyrimidin-2-y1)(methyDamino)-6- 0.89 57

methoxy-3,4%Y %flél-ﬂzﬁ%arbazol-Q(ZH)-yl)acetic 401.03 PCT/IB2011/051165
48
5 (3R)-2-(6-fluoro-3-((5-(trifluoromethyl)pyrimidin-2- 0.80
ylamino)-3,4-dihydro-1H-carbazol-9-(2H)-yhacetic | 409.13
method A
acid LC-2
6 (3R)-2-(6-fluoro-3-((4-(trifluoromethyl)pyrimidin-2- 0581
yl)amino)-3,4-dihydro-1H-carbazol-9-(2H)-yhacetic | 408.13 '
method A ‘ LC-2
- | acid
; (3S)-2-(6-fluorc-3~((5-fluoropyrimidin-2- 0.87
yl)(methylamino)-3,4-dihydro-1H-carbazol-9(2H)- 1 373.08
method B ) )
yhacetic acid LC-2
8 {3R)-2-(8-flucro-3-((5-fluoropyrimidin-2- 0.74
' [{methyl)amino)-3,4-dihydro-1H-carbazol-9(2H)- | 373.26 '
method B Y v . ; Y (&r) LC-2
. yhacetic acid
o (38)-2-(3-((5~chloropyrimidin-2-yl)(methyl)amino)- 0.90
8-fluoro-3,4-dihydro-1H-carbazol-9(2H)-yhacetic 388.94
method B i
acid LC-2
10 {(3R)-2-(3-((B-chloropyrimidin-2-yl {methyl)amino)- 0.83
-fluoro-3,4-dihydro-1H-carbazol-9(2H)-y)acetic 389.13
method B
acid LC-2
11 {38)-2~(6-fluoro-3-(methyl(5- 0.91
(trifluoromethyl)pyrimidin-2-yl)amino)}-3,4-dihydro- | 423.13
method B o
1H-carbazol-9(2H)-yl)acetic acid LC-1
" (3R)-2-(B-fluoro-3-(methyi(5- 0.86
(trifluoromethyl)pyrimidin-2-ylJamino)-3,4-dihydro- | 423.18 '
method B T
1H-carbazol-9(2H)-ylacetic acid LC-2
13 {38)-2-(6-fluoro-3-(methyl{4- 0.89
(trifluoromethylypyrimidin-2-yl)amino)-3,4-dihydro- | 423.17
method B T
1H-carbazol-9(2H)-yhacetic acid LC-1
14 (3R}-2-(8-fiuoro-3-(methyli(4- 0.87
(trifluoromethylpyrimidin-2-yl)amino)-3,4-dihydro- | 423.08
method B o
tH-carbazol-9(2H)-yl)acetic acid LC-2
15 (38)-2-(6-fluoro-3-(methyl(pyrimidin-2-yl)amino}- 355,23 0-59
method B | 3,4-dihydro-1H-carbazol-9(2H }-yl)acetic acid ' LC-
16 (3%)-2-(3-((4,8-dimethylpyrimidin-2- 0.61
yh(methylyamino)-8-flucro-3,4-dihydro-1H- 382.98
method B

carbazol-9(2H)-yl)acetic acid LC-2




method B acid LC-2 2-(3-((5-chloropyrimidin-2-y1)(methyl)amino)-6- 0.96 58  (trifl
uoromethyl)-3,4-dihydro-1H-carbazol-9(2H )- 439.07 method B  yl)acetic acid LC-2 WO
2011/117798PCT/1B2011/051165 53 Biological assays: Preparation of hCRTH2 receptor membranes
and radiolicidh@ Hﬁ%ﬁ@é’ﬁwent assay: First, recombinant HEK293-hCRTHZRIRANATE d&tached from
culture plates into 5 ml buffer A/plate (Buffer A: 5 mMgTris, 1 mM MgC12-6H20 pH=7.4) using a rubber
policeman. Cells 5 were then transferred into centrifugation tubes and centrifuged for Smin at 400 g.

The cell pellgt was resuspEFicbifiupre-SametndiferatiitybeRere frozen at -80C062Ils were thawed
and membrahé'fragmen SIMATe OSNemod-bY hanegenisationustegR naguen homogenizer| (30
seconds). ThenehedR] eaf'r gments were then centrifuged at 3000 g for 20 minufes:and resuspended
in buffer C (Buffer C: 75;mM Tris_, 25 mM MgClI2, 250 mM 10Saccharose pH 7.4). Aliquots
membrane fra‘ggments wére)stdpeldbaghipoebenzoldloxazol-2- 0.86
yl}{{methyhamino}6-fluoro-3,4-dihydro-1H- 1428.15
method B o LC1
carbazol-9(2H)-yl)acetic acid -
g
19 {38)-2-(3-(benzo[dloxazol-2-yl{methyl)amino)}-6- 394.20 0.70
method B | fluoro-3,4-dihydro-1H-carbazol-9(2H)-yhacstic acid ' L1
, : 0.68
20 {38)-2-(3-(benzo[d]thiazol-2-yl{methyl)amino)-6- 41019
method B | fluoro-3,4-dihydro-1H-carbazol-8{2H)-yljacetic acid ' LC-1
. . . 0.55
21 (38)-2-(6-fluoro-3-(methyl(guinazolin-4-yljamino})- 40546
method B | 3,4-dihydro-1H-carbazol-9(2H)-ylacetic acid ' LC-1
22 (38)-2-(6-fluoro-3-(methyl(2- 0.86
(triffuoromethyl)quinazolin-4-yl)amino)-3,4-dihydro- | 473.16
method B o LG
1H-carbazol-9(2H)-yhacetic acid -
23 {38)-2-(6-fluoro-3-(methyl{2-methylquinazolin-4- 0.58
ylyamino)-3,4-dihydro-1H-~carbazol-9(2H)-ylacetic | 419.24
method B
acid LCA1
- . 1.26
24 (38)-2-(3-({5-chioropyrimidin-2-yh)(ethylyamino)-6- 403.00
method B : fluoro-3,4-dihydro-1H-carbazol-9(2H)-yl)acetic acid ' LG
o , 1.30
25 {38)-2-(3-((5-chloropyrimidin-2-yl}{propylamino)-6- 417,03
method B | fluoro-3,4-dihydro-1H-carbazol-9(2H)-yl)acetic acid ' Lot
26 (38)-2-(3-((5-chloropyrimidin-2- 1.28
yl)(isopropyl)amino)-6-fluoro-3,4-dihydro-1H- 417.04
method B S LC-1
carbazol-9(2Hylacetic acid -
07 (38)-2-(3-((5-chloropyrimidin-2- 1.30
yh(cyclopropyimethyl)amino)-8-fluoro-3,4-dihydro- | 429.17
method B ) ] LC-1
1H-carbazol-8(2H}-yacetic acid -
28 (3S)-2-(6-fluoro-3-(methyl(quinazolin-2-yl)amino)- A05.12 0.72
method B | 3,4-dihydro-1H-carbazol-9(2H)-ylacetic acid ' LC-2




Binding assay was performed in a final assay volume of 250 pl. First, 25 pl of test compound,
previously diluted in Binding-Buffer (Binding-Buffer: 50 mM Tris-Base, 100 mM NaCl, 1 mM EDTA,
0.1% BSA (protease free), 0.01 % NaN3, 10mM MnCI2 pH 7.0) was placed into each well. After
addition of 78'B1BIAAHGBuffer. 50 RI of the radioligand 3H- 15 PGD2 (at'2.5 TP Y23 60 dpmiwell)
from ANAWA ART0662) was added to each well. Bipgling assay was started by addition of 100 pl
CRTH2 membrane fragments, reaching a final concentration of 20pa/well. For non-specific binding,
PGD2 was déied to the (@arAal-fhistend (6-Toorehenraifieragentration. [This assayh@i& was incubated
for 90 minut t room tegprsaiienane)thanifiiared theargh a-GE1G- filter19tevel| plate which was pre-
20 soaked fqrrBefioeatsin 0-2% polyethyleneimine (PEI). The filter-wells were washed #ree times with
ice cold Binding-Buffer. T’I%‘ﬁfet Y)a%éf of Microscint-40 (Packard) was added to each well and the
retained radio%gtivity quptiFict(hiaarefcoushyredkany)Pyinitibhistic activities of &&mplified
compounds #7€ displayeqiafiabje 8- dxampieiName s ihidedic | 431.02
(3S)-2-(6-f|u0|f093|21£é§-ﬁuoro%yrimidin-211)amino)-3,4-dihyd10-1 H- carbpzol-9-(2H)ypacetic gcid 16 2
(3R)-2-(6-fluoro-3-((5-f|uoar%pvrimidin-2-voamino)-3.4-djhy(jro-1 H- carbazol-9-(2H)-yliacetic acid 27 3
(3S)-2-(6-flugro-34(5-ch dRSpyRithitlere Cridnamed)eByRyaiRte: 1H-carbdzol-9-(2H)-yfiicetic acid 4.6 4
(3R)-2-(6-flupro-3-((5-chlgrpmutiiiging 8 aminggr3.4-Hiayskiso| ktkaarbazgsB{2H)-yOacetic acid 13

WO 2011/117?@@%7510% a](.}%{%Sl:IL 5545 LC-1
(3R)-2-(6-flupro-3-((5-(tr fl orome?ﬁvnovrimidin-2-vp'amino)-3 4- dihydro-1H-carbdzol-9-(2H)-yl)acetic
acid 27 6 (3R); -(6-fluoro 3B {2-GritfuehtsedeAsiinernhe2-y0amino)-3,4- 0.91
dihydro-1H-gar 6;510;9&( 2N RAEeiaiR6)S 4B oFo-3,4-dihydro-1H- 4440
metho
carbazol-8(2H)-yhacetic acid LC-2
33 (35)-2-(3-((5-chlorobenzo[d]thiazol-2- 0.92
yh)(methyl)amino)-6-fluoro-3,4-dihydro-1H- 443.95 '
method B S LoD
carbazol-9(2H)-yl)acetic acid
14 (38)-2-(3-{{5-chloropyrimidin-2-yi)(2- 0.93
methoxyethylyamino)-6-fluoro-3.4-dihydro-1+- 433.0
method B o LC2
carbazol-9(2H)-yl)acetic acid L
35 (38)-2-(6-fluoro-3-{methyi(5- 0.87
(trifluoromethyhpyridin-2-y)amino}-3,4-dihydro-1H- | 422.12
method C . _ LC-2
: carbazol-9(2H)-yl)acetic acid T
36 {38)-2-{6-fiuoro-3-((5-fluoropyridin-2- 0.70
yh)(methylamino)-3,4-dihydro-1H-carbazol-9(2H)- | 372.05
method C T LC.2
ylacetic acid
- ) 0.76
37 (38)-2-(3-((5-chioropyridin-2-yl}{methyljamino)-6- 188,41
method C | fluoro-3,4-dihydro-1H-carbazol-9(2H}-yl)acetic acid ' LC-2
33 (38)-2-(6-fluoro-3-{(6-fluorobenzo[d]thiazol-2- 0.86
yh(methyl)amino)-3,4-dihydro-1H-carbazol-9(2H)- | 427.97
method B ) _ LC-2
yljacetic acid B
39 (38)-2-(6-fluoro-3-((5-filuorobenzo[djthiazol-2- 0.88
yl}{methyl)amino)-3.4-dihydro-1H-carbazol-9(2H)- | 428.08
method B T LC-2
yl)acetic acid -
40 (38)-2-(6-fluoro-3-({(6-chlorobenzoldjoxazol-2- 0.92
yl){methyilamino)-3,4-dihydro-1H-carbazol-8(2H)- | 428.02
method B

ylacetic acid LC-2




(3S)-2-(6-fluoro-3-((5-fluoropyrimidin-2-yl)(methyl)amino)-3,4- dihydro-1H-carbazol-9(2H)-ypacetic acid
2.5 8 (3R)-2-(6-fluoro-3-((5-fluoropyrimidin-2-yl)(methypamino)-3,4-
dihydro-1H-carbazol-9(2H)-yl)acetic acid 42 9
(39)-2-(3-((5R¥RASBAin-2-y 1) (methyDamino)-6-fluoro-3,4- dihydro-1B(CABRISLHPH)-yl)acetic
acid 2.7 10 (3R)-2-(34(5-((5-2-y1)(methypamino)-6-fkioro-3,4- dihydro-1H-carbazol-9(2H)-ypacetic
acid 58 11 (3S)-2-(6-fluoro-3-(methyl(5-(trifluoromethyl)pyrimidin-2-

yi)amino)-3,4-d_iahydro-lH{Gﬁds’hti}l(@(@ha‘t)wbeiumﬂﬂd)@ 3-12 0.96
3 R)-Z-(G-fluor‘b-f%-(meth vtimm@mmmﬁ#ayl%mm@ -Bihydro-1H- 439.09
yl)Jamino)-3,4-diktrard-B H-carbazo é?%%é{f acetlc acid 141 13 LC2
(3S)-2-(6-flugro-3-(methy{4- %ﬁ"r’ffu 1% Affldin-2-
yl)amino)-3,4-dihydro- 1H{S&bardi{8{@teepOryietidraidid-22 14 0.92
(3R)-2-(6-flugf*3-(meth VA0SO RE ISR EGro-1 . 395.21
yl)amino)-3,4-diatdrd 8 H- ca azo % %ﬁ)acetlc acid67 15 LC-2
(33)-2-(6-flugro-3- (methyl?ﬁ ﬁﬁ?d “2- n'8)a§ql dihydro-1 H- carbazol-9(2H)-ypacetic acid 9.9 16
(3S)-2-(3-((446- 4g|methylpyﬁﬁharfﬁzhgabwe((ﬁ;ﬂ)mmﬂf)zammm@i -2- 0.87
yl}methyl)amino)-3,4-dihydro-1H-carbazol-9(2H)- | 412.19
method B
yhacetic acid LC-2
. . . 0.72
44 (38)-2~(6-fluoro-3-(methyl(quinoxalin-2-yi}amino)- 405.00
method B | 3,4-dihydro-1H-carbazol-9(2H)-y)acetic acid ' Lo
. . 0.66
45 2-(B-flugro-3-{methyl(4-methylthiazol-2-yhamino)- 37419
method B | 3,4-dihydro-1H-carbazol-9(2H)-ylagstic acid ' LC-2
. , 0.76
46 2-(3~{{4-(tert-butyi)thiazol-2-yl)(methyl)amino)-6- 416.14
method B | fluoro-3.4-dihydro-1H-carbazol-9(2H)-yl)acetic acid ' LC-2
47 2-(6-fluoro-3-(methyl{4-(trifluoromethyi)thiazol-2- 0.94
ylyamin 0)»3,4-dihyd ro-1H-carbazol-9(2H )-yl)acetic | 428.07
method B
acid LC-2
) : 0.88
48 2-(3-((5-(fert-butyliisoxazol-3-yh){methyl)amino)-6- 40018
method B | fluoro-3,4-dihydro-1H-carbazol-9(2H)-yl)acetic acid ' LC-2
49 2~-(6-fluoro-3-(methyi(1-methyl-14-pyrazol-3- 0.67
ylyamino)-3,4-dihydro-1H-carbazol-9(2H)-yl)acetic | 357.2
method B
acid LC-2
50 2-(6-fluoro-3-(methyl{(5-methyl-1,3,4-thiadiazoi-2- 0.76
yhamino)-3,4-dihydro-1H-carbazol-9(2H)-yhacetic | 375.09
method B
acid LC-2
, : 0.92
51 2-(B-fluoro-3-{isoxazol-3-yl(methyl)amino)-3,4- 134419 -
method C | dihydro-1H-carbazol-9(2H)-yhacetic acid ' LC2
' . . 0.83
52 2-(6-fluoro-3-(methyl(5-methylisoxazol-3-ylyamino)- 358.18
method C | 3,4-dihydro-tH-carbazol-9(2H)-yl}acetic acid ‘ LC-2




3,4-dihydro-1H-carbazol-9(2H)-yl)acetic acid 125 17
(3S)-2-(6-fluoro-3-(methyl(4-methylpyrimidin-2-ypamino)-3,4- dihydro-1H-carbazol-9(2H)-yl)acetic acid
107 18 (3S)-2-(3-((5-chlorobenzo[d]oxazol-2-y1)(methyl)amino)-6-fluoro- )
3,4-dihydro- Y CAHHAYERB(2H)-yl)acetic acid 1.4 19 PCT/AB2011/051165

(33)-2-(3-(benzo[d]oxazol-2-yl(methyDamino)-6-fluosa-3,4- dihydro-1H-carbazol-9(2H)-yOacetic acid

7.3 20 (3S)-2-(3-(benzo[d]thiazol-2- vl(methvl)amino) 6-fluoro-3.4- dihydro-1H-car S;%(;-Q(ZH -yl)acetic
acid 8.1 21 (B)-2-(6-#u §3 {n Eulna m % %43qllhyd 0-1H- carp -9(2H)-yhacetic
acid 26 22 (3S)-2-(6-flu r% - gn I %{ oro%‘trﬁg% éﬁnago |n -4- 1 371.07 :
yl)amino)-3, zu@m@ﬂﬁl M&zﬁﬂ@@%ﬁ%ﬁ@é’ﬁd%ﬁ 'E@OWO 2011/1 7798PCT/LQ2@11/051165 55
23 (3S)-2-(64 -4-y = bazol-9(2H)-yOacetic
acid 55 24 (3S);2- (3 ((5 &@r@}pﬂwﬁﬂi SRR 0)-6- fitoro- 3,4- 0.95
dihydro-1H-garbazol-9(2H)xyhabetieracid3,4-dinydro-1H-carbazol-8(2H)- | 405.01
method B o LC-2
yl)acetic acid
55 2-{3-{(5-chloropyrimidin-2-yi){(methyl)amino)-6- 0.94
methyl-3,4-dihydro-1H-carbazol-9(2H)-yhacetic 385.01
method B . LC-2
acid
56 2-(3-((5-chloropyrimidin-2-y){(methyl)amino)-6- 0.97
(trifluoromethoxy)-3,4-dihydro-1H-carbazol-9(2H)- | 455.03
method B o LC-2
yhacetic acid
57 2-(3-({5-chioropyrimidin-2-yl)(methylhamino }-6- 089
methoxy-3,4-dihydro-1H-carbazol-9(2H)-yl)acetic 401.03
method B ) LC-2
acid -
58 2-(3~{(5-chloropyrimidin-2-yl}(methyl)amino}-6- 0.96
(trifluoromethy!)-3,4-dihydro-1H-carbazol-9(2H - 439.067
method B ) ) LC-2
yl)acetic acid




1.7 25 (3S)-2-(3-((5-chloropyrimidin-2-yl)(propyl)amino)-6-fluoro-34-
dihydro-1H-carbazol-9(2H)-yl)acetic acid 3.9 26
(3S)-2-(3-((5-chloropyrimidin-2-yl)(isopropyl)amino)-6-fluoro-3,4- dihydro-1H-carbazql-9(2H)-ypacetic
acid 809 27 Y& (BL{(8 chloropyrimidin-2-yl)(cyclopropylmethyl)amino) a:" bRt
fluoro-3,4-dihydro-1H-carbazol-9(2H)-yDacetic acidsB7 28
(38)-2-(6-f|uorp-3-(methyl(quinazolin-2-ypamino)-3,4-dihydro-1H- carbazol-9(2H)ypacetic acid 12 29
(38)-_2-(6-f|u@@@%@ﬁﬂmﬂﬁenzo[d]oxazol-zyl)(methyl)amino)-
?édé')d'zh%’grﬁﬁ?@ﬁfiﬁ%ﬁf%@kﬁﬁ@%ﬁ%a@i@rﬂbﬂaﬁ& and radioligand displacement assay:
>)-2-(6-fluggos et 5-3{@% YHRAIN- 25y Aming)-3.k diByoraeh H-Gatbarl Aerodipcetic
acid 11 31 ( ér)gtzr%@ uoypo-rﬁ - ég_’ij?%ﬂtrpfe%ﬁy)amm%n% %%8%9 _réng-cg%bazgﬁ%(%ZH)%l acetic acid
7.2 32 (35)-2:(@ats Enfbrobeh o ritadonlMyGadHy D afii o) st prubber policeman.” Tels
?é‘;')dlh)(/@r(()'L@éﬁé&ﬂéﬁ&?ﬁﬂf@h@ﬂﬁﬁﬁ@émrﬁ@@tﬁﬂ @8es and centrifuged for 5min at 400 g. The cell
-2-(34(5-chlarobenzold]thiazql-2- ino)- - o

3,4-dihydro- ﬂglt?-lél[ar agzgq?é?%ﬁfﬁég aﬁe%?%ﬁwgm Qr?c} @Jﬁ%’so%re frozen at —80°C. Cells were

thawed and membrane fragments were generated- by homogenization using a polytron

homogenizer (30 seconds). The membrane fragments were then centrifuged at 3000 g for
20 minutes and resuspended in buffer C (Buffer C: 75 mM Tris , 25 mM MgClz, 250 mM
10 Saccharose pH 7.4). Aliquots of membrane fragements were stored at -20°C.

Binding assay was performed in a final assay volume of 250 ul. First, 25 pl of test
compound, previously dituted in Binding-Buffer (Binding-Buffer: 50 mM Tris-Base, 100 m
NaCl, 1 mM EDTA, 0.1% BSA (protease free), 0.01 % NaNj, 10mM MnCl, pH 7.0} was
placed into each well. After addition of 75 ui Binding-Buffer, 50 ul of the radioligand *H-
15  PGD; (at 2.5 nM (220.000 dpm/well) from ANAWA ART06862) was added to each well.
Binding assay was started by addition of 100 ul CRTH, membrane fragments, reaching a
final concentration of 20ug/well. For non-specific binding, PGD, was added to the reaction
mixture to 10 mM final concentration. This assay mix was incubated for 80 minutes at
room temperature and then filtered through a GF/C filter 96-well plate which was pre-
20  soaked for 3 hours in 0.5% polyethyleneimine (PEl). The filter-wells were washed three
times with ice cold Binding-Buffer. Then, 40 ul of Microscint-40 (Packard) was added to

each well and the retained radioactivity quantified in a Topcount (Packard).

Antagonistic activities of exemplified compounds are displayed in Table 8.

1Cso

Example Name
[nM}

(38)-2-(8-fluoro-3-((5-fluoropyrimidin-2-yl)amino)-3,4-dihydro-1H-
carbazol-9-(2H)-yacetic acid
(3R)-2~(B-fluoro-3-((5-fluoropyrimidin-2-ylyamino)-3,4-dihydro-1H-
carbazol-9-(2H)-yl)acetic acid
(38)-2-(6-fluoro-3-((5-chloropyrimidin-2-yliamino)-3,4-dihydro-
1H-carbazol-9-(2H}-y))acetic acid
(3R)-2-(6-fluoro~3-((5-chloropyrimidin-2-ylyamino)-3.4-dihydro-

1 H-carbazol-9-(2H)-yhacetic acid




10 34 (3S)-2-(3-((5-chloropyrimidin-2-y1)(2-methoxyethyDamino)-6-
fluoro-3,4-dihydro-1H-carbazol-9(2H)-yl)acetic acid 5.9 35
(3S)-2-(6-fluoro-3-(methyl(5-(trifluoromethyppyridin-2-y1)amino)-
3,4-dihydro- FEREAHALER®(2H)-yl)acetic acid 9.1 36 PCT/IB2011/651165
(3S)-2-(6-fluoro-3-((5-fluoropyridin-2-y1)(methyDamignp)-3,4- dihydro-1H-carbazol-9(2H)-yl)acetic acid
9.8 37 (3S)-2-(3-((5-chloropyridin-2-y1)(methypamino)-6-fluoro-3,4-
dihydro-1H-carbazgl-9(2H)(yBaeeticlaoid-8-@53% fluoromethyl)pyrimidin-2-yhamino)-3.4-
(3S)-2-(6-fluofo-3-({6-fluc robenzoldliiazabanimelblamipplaceic add

3,4-dihydro-1H-carbazol-9 R‘\ ypacetc ﬂﬂ"*; TRy 57
(3S)-2-(6-fluofo-3-(¢5-fludr e A SR ?H?éﬂqﬁ H¥RRYGynidin-2-yljamino)-3.4- |
3,4-dihydro-1H-carbazol{9(2H)-yl)acditydicid 4-qadmzol-9-(2H)-yljacetic acid

(3S)-2-(6-fluofo-34(6-ChioroRFETZIR @’]%%03 ﬂlﬁﬁ dreiinmhamipg ) Cmethyt amino}-3,4-
3,4-dihydro-1H-carbazol49(2H)- yI)aC(}aé}lh ¥/ § \e%}_@lal PCT M2011/051165286 41
(3S)-2-(3-((5-¢hloropyrimidin-211)(2, uoro X Earba201-9(2H)-ypakcetic acld 15
(3R)}-2-(8-fluoro-3-((5-flucropyrimidin-2- yl)(methyt)ammo) -3,4-

i 42
dihydro-1H-carbazol-9(2H)-ylacetic acid

9 {3S)-2-(3~({5-chioropyrimidin-2-yl }(methyl)amino)-6-fiuoro-3,4- 07
dihydro-1H-carbazol-9{2H)-ylyacetic acid '

10 {3R}-2-(3-((5-chloropyrimidin-2-yi)(methylyamino)-6-fluoro-3,4- 58
dihydro-1H-carbazol-9(2H)-ylacetic acid

1 (38)-2-(6-fluoro-3-(methyl(5-(trifluoromethyhpyrimidin-2- 20
yilamino)-3,4-dihydro-1H-carbazol-9(2H)-vhacetic acid '

12 (3R)-2-{B-Tluoro-3-(methyl{5-(trifluoromethyl)pyrimidin-2- 141
ytlamino)-3,4-dihydro-1H-carbazol-9(2H)-yhacetic acid

13 (38)-2-{6-fitoro-3-(methyl(4-(trifluoromethyl)pyrimidin-2- 12
yhamino}-3,4-dihydro-1H-carbazol-9(2H)-yh)acetic acid

14 (3R)-2-(6-fluoro-3-(methyl(4-(trifluoromethylpyrimidin-2- &7
yDamino)-3,4-dihydro-1H-carbazol-9(2H)-yhacetic acid

15 (38)-2-(6-fluoro-3-(methyl(pyrimidin-2-yyamino)-3,4-dihydro-1H- 6.9
carbazol-9(2H)-yhacetic acid '

16 ~ (38)-2-(3-((4,6-dimethylpyrimidin-2-yl)(methylamino)-6-fluoro- 125
3,4-dihydro-1H-carbazol-9{2H)-ylacetic acid

17 (38)-2-{B-fluoro-3-(methyl(4-methylpyrimidin-2-ylyamino)-3,4~ 107
dihydro-1H-carbazol-9{Z2H}-yacetic acid

18 1 (38)-2-(3-((5-chlorobenzo[d]oxazol-2-yl }{methyl)amino)}-6-fluoro- 14
3,4-dihydro-1H-carbazol-8(2H)-yhacetic acid '

19 (38)-2-(3-(benzoidloxazol-2-yl(methyllamino}-6-fluoro-3,4- 73
dihydro-1H-carbazol-9(2H)-yi)acetic acid '

20 (38 )-2-(3-(benzofd]thiazol-2-yl(methyl)amino)-6-fluoro-3,4- 8.1
dihydro-1H-carbazol-9(2H)-yl)acetic acid '

21 (38)-2-(B-fluoro-3-(methyl{quinazolin-4-yl)amino}-3,4-dihydro-1H- 26
carbazol-9(2H)-yhacetic acid

27

22 (38)-2-(6-fluoro-3-(methyl{(2-{trifluoromethyliquinazolin-4- 16
ylyamino)-3,4-dihydro-1H-carbazol-9{2H)-yl}acetic acid




42 (3S)-2-(3-((5-cyclopropylpyrimidin-2-yl)(methyl)amino)-6-fluoro-
3,4-dihydro-1H-carbazol-9(2H)-yl)acetic acid 2.2 43
(3S)-2-(6-fluoro-3-((6-fluorobenzo[d]oxazol-2-yl)(methyl)amino)-
3,4-dihydro- ¥R 23HHE76% (2H)-yOacetic acid 1.0 44 PCT/AB2011/451165
(3S)-2-(6-fluoro-3-(methyl(quinoxalin-2-yl)amino)-3,44dihydro-1H- carbazol-9(2H)-yl)acetic acid 11 45
2-(6-fluoro-3-(methyl(4-methylthiazol-2-y0amino)-3.4-dihydro-1H- carbazol-9(2H)-yl)acetic acid 9.7 46

2-(34(4-((4-butyp:25zo|-2-ﬂj;‘(h?etwwamiﬁéy:6%&&8@@&3(*@”%9@%@“&14:&&6@28139‘&2H -yQgacefic acid 73
47 2-(6-fluorg-3-(mMethyl(3-(trifluoromgHypshi azedrBayoreninn )y Bate tiyslio- LH-carbazol-9(2H)-yl)acetic
acid 14 48 2-{3-45-(tert-Buiyhisoxazel 3-yhmethyhamino)-b-fiuore-0 4- v
diydro-1H-chrbazgy-0(2H)-J I REEUE Med 72 Sy din-&ytietyljamin6-fluoro-3.4 17
2-(6-fluoro-3-{methyl(1-methy1-1H-pgipd Y ribsrR & 4 -wiapais-a¢carbazol-9(RH)-yl)acetic acid
37 50 2-(6-flupro-3-(methyl(EneBiE. Srofbiaaeaal-Z-)Narpyodido)-6-fluoro-3,4-
dihydro-1H-carbaZi-9(2H)-y)acetic eid 121, -\ o o o(2H)yiacetic acid 39
26 (3S)-2-(3-{{5-chloropyrimidin-2-yl){isopropyl)amino)-8-flucro-3,4- 809
dihydro-1H-carbazol-9(2H)-yl)acetic acid
07 (3S)-2-(3~((5-chloropyrimidin-2-yl )(cyclopropylmethyljamino)-6- 17
fluoro-3,4-dihydro-1H-carbazol-9(2H)-yhacetic acid
28 (38)-2-(6-flucro-3-(methyl{quinazolin-2-yl)amino)-3,4-dihydro-1H- 12
carbazol-9(2H}-yhacetic acid
09 (38)-2-{6-fluoro-3-{(5-fluorobenzold]oxazol-2-yl}(methyl)amino)- 4
3,4-dihydro-1H-carbazol-9(2H}-yl)acetic acid
30 (35 )-2-(B-fluoro-3-(methyl{5-phenylpyrimidin-2-ylamino)}-3,4- »
dihydro-1H-carbazol-9(2H)-yl)acetic acid
31 (38)-2-(6-fluoro-3-((5-methoxypyrimidin-2-yi ) methyljamino)-3,4- -
dihydro-1H-carbazol-9(2H)-yhacetic acid
32 (38)-2-(3-({6-chlorobenzo[d]thiazol-2-yl)(methyl)amino)-6-fluoro- 6.7
3,4-dihydro-1H-carbazol-9(2H)-yhacetic acid
33 (3S)-2-(3-((5-chlorobenzo[d}thiazol-2-yl)}(methylyamino)-6-fluoro- 10
3,4-dihydro-1H-carbazol-9(2H)-yl)acetic acid ,
34 (38)-2-(3-((5-chioropyrimidin-2-y1)(2-methoxyethyl)amino)}-6- 5.9
fluoro-3,4-dihydro-1H-carbazol-9(2H)-ylacetic acid
35 (38)-2-(6-fluoro-3-(methyl(5-{trifluoromethyl)pyridin-2-yl)amino)- 5 1
3,4-dihydro-1H-carbazol-9(2H)-y!)acetic acid
36 (38)-2-(8-fluoro-3-((5-fluoropyridin-2-yl)(methyl)amino)-3,4- 08
dihydro-1H-carbazol-9(2H)-yljacetic acid
37 (3S)-2-(3~{{5-chloropyridin-2-yl){methyl)amino)-6-fluoro-3,4- 55
dihydro-1H-carbazol-8(2H)-yl)acetic acid
28 (38)-2-(6-fluoro-3-((6-fluorobenzo{dithiazol-2-yl){methyl)amino)- 15
3,4-dihydro-1H-carbazol-9(2H)-ylyacetic acid
39 (38 )-2-(6-fluoro-3-((5-fluorobenzold]thiazol-2-yl}(methyl)amino)- 3 1
3,4-dihydro-1H-carbazol-8(2H)-ylacetic acid
40 (38)-2-(6-fluoro-3-({6~chlorobenzoldloxazol-2-yl}{methylyamino)- 20
3,4-dihydro-1H-carbazol-9(2H)-yl)acetic acid




51 2-(6-fluoro-3-(isoxazol-3-yl(methypamino)-3,4-dihydro-1H- carbazol-9(2H)-yl)acetic acid 6.4 52
2-(6-fluoro-3-(methyl(5-methylisoxazol-3-y1)amino)-3,4-dihydro- 1H-carbazol- 9(2H) yOacetic acid 7.4
53 2-(34(5-chloro yr|m|d|n -2-y1)(methyl)amino)-3,4-dihydro-1H- carbazol- 9;%5) acetlc acid 5.1 54
2-(6-chloro- é"’@s 6%7ﬁ§/r|m|d|n 2-y1)(methypamino)-3,4- dihydro-1H- caf: g

2.0 55 2-(34(5-chloropyrimidin-2-y1)(methyl)amino)-&smethy1-3,4- dihydro-1H- carbazol -9(2H)-yl)acetic
acid 5.5 56 2-(3-((5-chloropyrimidin-2-y1)(methyDamino)-6-(trifluoromethoxy)-

acetlc acid

1 . .
7H)-§/pa:et|c acid

3,4-dihydro-1H-caghazolj 9(2BHyhereficchlsipm gmdin-2-yI) (2. 2-difluoroethyljamino)-6-
2“3«5‘°h'°“f’¥ﬂTl‘i'L”f'y1)(m%“”@mw@fﬁﬁt@‘“a%@??ﬂ@“wmw°' i
3;2-3%(% (fﬁ caspazol 9 ORI E R SR PP S IR A B S E N S 363 P51 165 57
Radioliciand Displacement Assay- @ngeruh'hqqrbamtr?@réﬁ&aceﬁc acid
4 (38)-2-(B-fluoro-3-({B-fluorobenzoldloxazol-2-ylmethylyamino)- 0
3,4-dihydro-1H-carbazol-9(2H}-yl}acetic acid
" (38)-2-(6-fluoro-3-(methyl(guinoxalin-2-yl}amino)-3,4-dihydro-1H- y
carbazol-9(2H}-yljacetic acid
45 2-(8-fluoro-3-(methyl{4-methyithiazol-2-ylYamino}-3,4-dihydro-1H- 07
carbazol-8(2H)-yhacetic acid
46 2-(3-((4-(tert-butyl)thiazol-2-yl)}{methyl)amino}-6-fluoro-3,4- -
dihydro-1H-carbazol-9(2H)-yl)acetic acid
a7 2-{B-fluoro-3-(methyl(4-(trifluoromethyl)thiazol-2-ylYamino)-3,4- "
dihydro-1H-carbazol-8(2H)-ylacetic acid
48 2-(3~((5-(tert-butyl)isoxazoi-3-yl)}(methyljamino}-6-fluoro-3,4- 79
dihydro-1H-carbazol-8(2H)-yl}acetic acid
49 2-(8-fluoro-3-(methyl(1-methyl-1H-pyrazol-3-yiyamino)-3,4- 37
dihydro-1H-carbazol-8(2H)-y!acetic acid
50 2-(8-fluoro-3-(methyl(5-methyl-1,3,4-thiadiazol-2-yl)amino)-3.4- 127
dihydro-1H-carbazol-9(2H)}-yl}acetic acid
51 2-(6-fluoro-3-(isoxazol-3-yl(methyl)amino)-3,4-dihydro-1H- 6
carbazol-9(2H)-yhacetic acid
5 2-(6-fluoro-3-(methyl(5-methylisoxazol-3-yl)amino)-3,4-dihydro- 24
1H-carbazol-9(2H)-yhacetic acid
53 2-(3-({5-chioropyrimidin-2-yl)}methyl}amino)-3,4-dihydro-1H- iy
carbazol-9(2H)-yhacetic acid
54 2-~(6~chloro-3-((5-chioropyrimidin-2-yl)(methyl)amino}-3,4- 20
dihydro-1H-carbazol-9(2H)-yl)acetic acid
55 2-(3-((5-chloropyrimidin-2-yt){methyl)amino)}-6-methyl-3.4- 5 5
dihydro-1H-carbazol-9(2H)-yl)acetic acid
56 2-(3-{(5-chloropyrimidin-2-yi){methytjamino)-6~(triftuoromethoxy - 68
3,4-dihydro-1H-carbazol-9(2H)-ylacetic acid
57 2-(3~{(5-chloropyrimidin-2-yl){methyl)amino)-8-methoxy-3,4- 45
dihydro-1H-carbazol-9(2H}-yhacetic acid
58 2-(3-((5-chloropyrimidin-2-yl)(methyl)aminc)-6-(trifluoromethyl)- 55
3,4-dihydro-1H-carbazol-9(2H)-ylJacetic acid




Radioligand displacement assay in presence of human serum albumin (HSA) was performed as
described above, with following modifications. Binding-Buffer-HSA: Binding- 5 buffer + 0.5% Sigma
Albumin from Human serum A1887 (instead of 0.1% BSA). A volume of 25 pi test compound,
previously dilife "/ @iﬁaﬁg-Buﬁer-HSA was placed into each well. After géjaﬂﬁﬁ?'dfo%jfﬁ
Binding-Buffer-HSA, 50 ttl of 3H-PGD2 (at 2.5 nM (220.000 dpm/well) from ANAWA ART0662) was
added to each well. Remaining protocol was identical as described above. 10Antagonistic activities of
exemplified compounds are displayed in Table 9. Example Name IC50 [nN] 1

(3S)-2-(6-fluoro-3-((5-flugropyrimidin-2-yl)amino)-3,4-dihydro-1 H- carbazol-9-(2H)-yl)acetic acid 20 3
(38)-2-(6-f|ucm)§%r},d .%?B%E?ﬁﬁﬁf*ﬁsfﬁgéﬁﬂﬁﬂ%’} %?Aﬁﬁ}mazm-g-(zm-ybacetic acid 23
(3R)-2-(6-flugro-3-((5-chloropyrimidin-2-yl)amino)-3,4-dihydro- 1H-carbazol-9-(2H)-yl)acetic acid 27
(3S)-2-(6-fludFBA B SHSRFARTAM - ST ENSIRSRIAD) 4, AUGR)d RS Y- APHEU01- S 3R Vi cetic acid
7 9 (3S)-2-(3n¢Berimedasydaridime® apb)en attly fisiovg) /Getlifordi@g-Binding-Buffer-HSA:  Binding-
dihydro-3H-cgplazeleXa Bryhacaticrasifcht Adman serum A1887 (instead of 0.1% BSA). A volume
(3S)-2-(6-fluoro-3-(methyl(5-(trifluoromethyl)pyrimidin-2- i
yl)amino)-3,498i%§/d‘r‘ot-%el/-°€§i‘8%‘i?ﬂig{%‘j’- 4 litied iy gidiag-Buffer—HSA was placed info each
(3S)-2-(6-flucke3-(Aiethydtitiniitn o peBmd)pyBuidin-BA, 50 ul of *H-PGD; (at 2.5 nM (220.000
y')am'”0)'3Aaﬁlﬂ%?éﬁ'%r'a‘ﬁ?&}&m%?kg@ﬁ‘bﬂ%cﬁ%ﬁ ARH5D cach wel. Remaining protocol was

identical as described above.

10 Antagonistic activities of exemplified compounds are displayed in Table 9.

ICs0

Example Name
fnM]

(38)-2-(6-fluoro-3-((5-fluoropyrimidin-2-yllamino)-3,4-dihydro-1H-
carbazol-9-(2H)-ylYacetic acid
(38)-2-(6-fluoro-3-({5-chloropyrimidin-2-ylyaminc)-3,4-dihydro-
1H-carbazol-8-(2H)-yl)acetic acid
(3R)-2-(8-fluoro-3-({5-chloropyrimidin-2-yl)amino)-3,4-dihydro-
1H-carbazol-9-(2H)-yl)acetic acid
(38)-2-(8~fluorc-3-((5-fluoropyrimidin-2-yl Y methylyamino)-3,4-
dihydro-1H-carbazol-9(2H}-yhacetic acid
(38)-2-(3-((5-chloropyrimidin-2-yl)(methyhamino)-6-fiuoro-3,4-
dihydro-1H-carbazol-8(2H)-ylacetic acid
11 (38)-2-(6-fluoro-3-(methyi(5-(triflucromethylipyrimidin-2- 45
ylYamino)-3,4-dihydro-1H-carbazol-9(2H)-ylacetic acid
13 (38)-2-(8-fluoro-3-(methyl(4-(trifluoromethyl)pyrimidin-2- 69
yllamino)-3,4-dihydro-1H-carbazol-9(2H)-yhacetic acid
(38)-2-(B-fluoro-3-(methyl(pyrimidin-2-yl)amino)-3,4-dihydro-1H-

15 o 35
carbazol-9(2H-yhacetic acid

18 (38)-2-(3-((5-chicrobenzofd]oxazol-2-yl)(methyliamino)-6-flucro- 28
3,4-dihydro-1H-carbazol-9(2H)-yl)acetic acid

19 (38)-2-(3-{benzo[d]oxazol-2-yl(methyhamino)-6-fluoro-3,4- 17
dihydro-1H-carbazol-9(21)-y)acetic acid

20 (38)-2-(3-{benzofd]thiazol-2-yl(methyhamino)-6-fluoro-3.4- 10
dihydro-1H-carbazol-9(2H)-yl)acetic acid




15 (3S)-2-(6-fluoro-3-(methyl(pyrimidin-2-yl)amino)-3,4-dihydro-1H- carbazol-9(2H)-ypacetic acid 35
18 (3S)-2-(3-((5-chlorobenzo[d]oxazol-2-y1)(methyl)amino)-6-fluoro-
3,4-dihydro-1H-carbazol-9(2H)-yl)acetic acid 28 19 ;
(3S)-2-(3- (béﬂ?c}fﬂ]‘é%{%ﬁ 2-y1(methyDamino)-6-fluoro-3,4- dihydro-1H- ca Tg%w&ﬁ}ggl)acetic acid
17 20 (3S)-2-(3-(benzo[d]thiazol-2-yftmethyl)amino)#8-fluoro-3,4- dihydro-1H-carbazol-9(2H)-yl)acetic
acid 40 WO 2011/117798PCT/ 2011/051165 58 22

(3S)-2-(6-flugro-3- eth I(2- (ﬁﬁﬁarér&f@ﬂiyf}’q(mﬂm%LE{iﬂuoromethyE)quinazoiin-4— 380
yl)amino)-3,4tdih etic acrd
(1398%52(é38§g- 3- ((Q@hlor)yhm din- -15 6?%)y )Eg'mlno 6-fluoTo- ﬂo o &8%%, _I‘I)1gpauet|0 el
dihydro-1H-carbazol-9(2H)-yl)acetic g(fmdg_oﬂﬁcarbazol 9(2H)-yl)acetic acid
(36)-2-(3-((5-¢nioropyrimjdinsg Ay elenrsByymar2mieb®y jamino)-6-fluoro-3,4-
fluoro-3,4-dihydro-2H-ca bazol 9(2H)d¥\|?/ celi augag&%(%) yhacstic acid 17
o7 (35)-2-(3~((5-chloropyrimidin-2-yl}cyclopropyimethyljamino)-6- 6
fluoro-3,4-dihydro-1H-carbazol-9(2H)-yhacetic acid
28 (35}-2-(8-fluoro-3-{methyl{quinazolin-2-ylyamino)-3,4-dihydro-1H- ”
: carbazol-9(2H)-yhacetic acid
29 (38)-2-{B-fluoro-3-((3-fiuorobenzo[djoxazoi-2-yl)(methyl)amino)- ;
3,4-dihydro-1H-carbazol-9(2H)-yl)acetic acid
30 (3S)-2-(6-fluoro-3-(methyl(5-phenylpyrimidin-2-yl)amino)-3,4~ 41
dihydro-1H-carbazol-9(2H)-yt)acetic acid
21 (3S)-2-(8-fluoro-3-{(5-methoxypyrimidin-2-y)(methyl)amino)-3,4- "
dihydro-1H-carbazol-9(2H)-yl)acetic acid
32 (38)-2-{3-((6-chlorobenzo[d]thiazok-2-yl )} methyl)amino)-6-fluoro- 20
3,4-dihydro-1H-carbazol-9(2H)-yhacetic acid
33 (38)-2-(3-{(5~chlorobenzo[d]thiazol-2-yl)(methyljamino)-6-fluoro- 8
3,4-dihydro-1H-carbazol-9{2H}-yl)acetic acid
24 {3S)-2-(3-({5-chioropyrimidin-2-y1}(2-methoxyethyl)amino)-6- 1
fluoro-3,4-dihydro-1H-carbazol-9(2H)-yl)acetic acid
35 (38)-2-({6-fluoro-3-(methyl(5-{trifluoromethyl)pyridin-2-ylJamino)- 20
3,4-dihydro-1H-carbazol-9(2H)-yhacetic acid
36 (38)-2-(6—ﬂuoro-3-((5-ﬂuoropyrid%n—2-yl)('methyi)amino)—3,4~ g
dihydro-1H-carbazol-9(2H )-yi)acetic acid _
37 (3S)-2-(3-({5-chloropyridin-2-yl}{methyl)amino}-6-flucro-3,4- i3
dihydro-1H-carbazol-9(2H -yl)acetic acid
- (3S)-2-(6-fluoro-3-((B-fluorobenzofdithiazol-2-yl)(methyl}amino)- g
3,4-dihydro-1H-carbazol-9(2H)-yl)acetic acid
39 (35)-2-(6-fluoro-3-((5-fluorobenzo[d]thiazol-2-yl )methyl)amino)- 5
3,4-dihydro-1H-carbazol-9(2H)-yi)acetic acid
40 (38)-2-(6-fluore-3-({B-chlorobenzold]oxazol-2-yl)(methylyamino)- o1
3,4-dihydro-1H-carbazol-9(2H)-yl)acetic acid
41 (35)-2-(3-((5-chloropyrimidin-2-y1}(2,2-difluorcethyi)amino)-6- 68
fluoro-3,4-dihydro-1H-carbazol-9(2H)-ylacetic acid




(33)-2-(6-fluoro-3-(methyl(quinazolin-2-yl)amino)-3,4-dihydro-1H- carbazol-9(2H)-yOacetic acid 22 29
(3S)-2-(6-fluoro-34(5-fluorobenzo[d]oxazol-2-y1)(methyl)amino)-

3,4-dihydro-1H-carbazol-9(2H)-yl)acetic acid 7 30 (3S)-2-(6-fluoro-3- (metf]% hen
no)-3,4- dlhyWr%sz EH Az o0l- -9(2H)-yl)acetic acid 41 31

il 2011/?(%?}/ fimidin-2-yham

(3S)-2-(6-fluoro-3-((5-methoxypyrimidin-2-yl)(methyl3amino)-3,4- dihydro-1H-carbazoi-9(2H)11)acetic
acid 43 32 (38)-2-(34(6-chlorobenzo[d]thiazol-2-y1)(methyDamino)-6-fluoro-

3,4-dihydro-1 —|-ca5%azo|-9(f§$) Ui ddEtieyaloier Fuylggrimidin-2-yh)(methyl)amino)-6-fluoro- 26
(3S)-2-(34(5-¢hlorobenzd [d]thIaZIC\JI Qwhémaﬁhwammbiﬁsatmhacetm acid
\(?»éé-)c_llzfl)(/g_r(czé]: :hlrcoar;b@‘ilzr?na d‘(g_’éﬁ_” S?‘ _uor rTgtéBtﬁiuBrobenz dloxazol-2-yl)(methyf)amino)- i
fluoro-3,4-dihydro-1H-carbazol- 9(2@)4;;1)%%&%1 Hci@rpazgh9(2H)-ylacetic acid
(35)-2-(6-fluofo-3-(methy EEiHIEome R4 BamMA)amino)-3,4-dihydro-1H-
334-dihydro -1H-cafazol-9(2H)-yl)acetic aC|d 20 a%gﬁ)}y%a(ce !(L:J(a)g% 34(5-((5-2-yllimethyp&mino)-3,4-
dihydro-1H-carbazol-9(2H)-yl)acetic acid &
45 2—(6—ﬂu0r0~3~(methyl(4 -methylthiazol-2-ylYamino}-3.4-dihydro-1H- 05
carbazol-9{2H)-yhacetic acid
a7 2-(8-fluoro-3-(methyl(4-(trifluoromethyljthiazol-2-yl)amino)-3,4- 402
dihydro-1H-carbazol-9(2H)-ylacetic acid
51 2-(6-fluoro-3-(isoxazol-3-yl(methylamino)-3,4-dihydro-1H- 53
carbazol-9(2H)-yhacetic acid
52 2-{6-fluoro-3-(methyl(5-methylisoxazol-3-yl)amino)-3,4-dihydro- 55
1H~carbazol-9(2H)-yhacetic acid
53 2-(3~{(5-chioropyrimidin-2-yt)}{methyl)amino)-3,4-dihydro-1H- i
carbazol-9{2H)-yhacetic acid
54 2-{8-chloro-3-{(5-chloropyrimidin-2-yl)(msathyhamino}-3,4- 5
dihydro-1H-carbazol-9(2H)-yl)acetic acid
55 2-(3-{{5-chloropyrimidin-2-ylXmethylamino)-6-methyl-3,4- 40
dihydro-1H-carbazol-9(2H)-yhacetic acid
56 2-{3-{(5~chloropyrimidin-2-yl){methyl)amino)-6-(trifluoromethoxy)- 203
3,4-dihydro-1H-carbazol-9(2H)-ylacetic acid
57 2-{3-({(5-chloropyrimidin-2-yt)}{methyl}amino)-6-methoxy-3,4- 56
dihydro-1H-carbazol-9(2H)-yl)acetic acid
58 2-(3-({5-chicropyrimidin-2-yl}(methyhamino}-6-(triflucromethy! - 15
3,4-dihydro-1H-carbazol-9(2H)-yhacetic acid
References:

Shimizu T, Yamashita A, Hayaishi O. Specific binding of prostaglandin B2 to rat brain
synaptic membranes. J. Biol. Chem. 1982. Vol. 257:135670-13575.

5  Fortini A, Modesti PA, Abbate R, Gensini GF, Neri Serneri GG, Heparin does not interfere
with prostacyclin and prostaglandin D2 binding to platelets. Thromb. Res.1985. Vol.
40:319-328.



(3S)-2-(3((5-chloropyridin-2-y1)(methyl)amino)-6-fluoro-3,4- dihydro-1H-carbazol-9(2H)-yl)acetic acid
13 38 (3S)-2-(6-fluoro-3-((6-fluorobenzo[d]thiazol-2-y1)(methyl)amino)-
3,4-dihydro-1H-carbazol-9(2H)-yl)acetic acid 9 39 »
(38)-2-(6-f|uwg-gﬂfél-wa?)%benzo[d]thiazol-2-yl)(methypamino)- PCT/AB2011/0STI65
3,4-dihydro-1H-carbazol-9(2H)11)acetic acid 6 40 60
(38)-2-(6-f|uoro-3-((6-chIorobenzo[d]oxazol-211)(methy|)amino?-
3,4-dihydro-ﬁ@%@bﬁz@@@m-ﬁl)%@fﬁﬁﬁwfﬂs fruz RP, Nicholson DW, Metters KM, O'Neill GP,
]§|35)-2-3(%‘:(é5@94md @vamMHne%uw&)(&sanawagﬁthmm @)a6- PGD2 receptor CRTH2. Br. J. of
uoro-3,4-dihydro-1H-c zgl- - jg acid 68 WO 2011/117798PCT/182011/051165 59 42
(38)-2-(3-((5%%{”86?8?5%%@%rg%?r@&'¥§(?n“q§t?%|)amino)-6-f|uoro-
3,4-dihydro-1H-carbazol-9(2H)-yDacetic acid 36 43
(3S)-2-(6-fluoro-34(6-fluorobenzo[d]oxazol-2-y1)(methypamino)-
3,4-dihydro-1H-carbazol-9(2H)-yl)acetic acid 12 44
(3S)-2-(6-fluoro-3-(methyl(guinoxalin-2-yOamino)-3,4-dihydro-1H- carbazol-9(2H)-yl)acetic acid 176 45

2-(6-uoro 3 ety peiyitiaso 2 YpRRIIO) RSyl LH-

After obtaining informed consent, blood samples were drawn by venipuncture according to

the protocol approved by the ethics committee of Basel, Switzerland. Polymorphonuciear
leukocytes (containing eosinophils, basophils and neutrophils) were isolated using the

10 Polymorphprep™ method (Axis-Shield). in brief, anticoagulated whole blood was layered
onto a Polymorphprep gradient {density 1.113 g/mi) and centrifuged at 500 g for 30 min.
The polymorphonuciear cell fraction was harvested and depleted for erythrocytes by
hypotonic saline lysis.

The polymorphonuclear celis were resuspended in assay buffer (1x PBS with Ca*/Mg™*

15  supplemented with 0.1 % BSA, 10 mM HEPES, and 10 mM Glucose, pH 7.4) at 5x 108
cells/ml and stained with anti-CD49d-APC ({APC=Allophycocyanin) for 1 hour at RT. Test
compounds, at various concentrations, were preincubated 10min in human plasma
(anticoagulated with a thrombin inhibitor). Then, human plasma was added fo the
polymorphonuclear cells to 50% of final assay volume with polymorphonudiear cells at

20 4x10° cells/ml. After incubation for 10 minutes at 37°C, the polymorphonuclear cells were
activated for 5 min at 37°C by addition of PGD, at 100 nM final concentration. Activation
was stopped by addition of 0.5 mi paraformaldehyde (1%).

Immediately after fixation with paraformaidehyde, the samples were analyzed by
FACSCanto flow cyiometer (BD Biosciences) and target cells were identified by their
25  forward-scatter (FSC) and side-scatter (SSC) characteristics. Eosinophils were identified
by the anti-CD48d-APC signal and their characteristic side-scatter (8SC) profile. Shape
change responses, indicative of eosinophil activation, were quantified as the percent of

cells with an increased forward-scatter.

Antagonistic activities of exemplified compounds are displayed in Table 10.



carbazol-9(2H)-yl)acetic acid 25 47 2-(6-fluoro-3-(methyl(4-(trifluoromethyl)thiazol-2-yl)amino)-3,4-
dihydro-1H-carbazol-9(2H)-yl)acetic acid 402 51
2-(6-fluoro-3-(isoxazol-3-yl(methyDamino)-3,4-dihydro-1H- carbazol- 9(2&) acetlc aC|d 5352
2-(6-fluoro-3Y F?%‘fﬁ&/f(’gmgethyllsoxazol 3-yDamino)-3,4-dihydro- 1H-carb Z%%— MY Heetic acid 58
53 2-(3-((5-chloropyrimidin-2-y1)(methypamino)-3,4&dihydro-1H- carbazol-9(2H)-yOacetic acid 16 54
2-(6-chloro-34(5-chloropyrimidin-2-y1)(methypamino)-3.4- dihydro-1H-carbazol-9(2H)-vl)acetic acid 3
55 2-(3((5-ch %)%ﬁldin -2-y1)(methyl)amino)-6- mg tl_igl -3,4- dihydro-1H- carbazol- <9(2‘ﬁ9ﬂyl‘acetic

3

acid 40 56 2- )pyrlmldln -2- yl)(methyl)amlno B- -(trifluoromethoxy)- InM]
3'4-d|hydro 1|—| r‘arhavnl H \l|\onn tiec apid 2

2-(3((5-chlorapyrimidin-2 ;(/%‘ ‘ eq!h ar%s’“@?_g’goro B{Qf/dgi yd)ﬁmd\r%) flf[ dm gé%l’—’g(ZH)gyl)acetic acid
56 58 2-(3-((3-chloropyrimidin-2- yl)(methyﬁféﬁﬂ@icﬁ @f@rbﬂmﬁsmé@r@w
(3S)-2-(6-fluoro-3-{(5-chloropyrimidin-2-ylyamino)-3,4-dihydro-

3 41
1H-carbazol-8-{2H)-yl)acetic acid

4 (3R)-2-{6-fluoro-3-((5-chloropyrimidin-2-yl)amino)-3,4-dihydro- 792
1 H-carbazol-9-(2H)-yl)acetic acid

(38)-2-(6-fluorc-3-((5-fluoropyrimidin-2-yl)}methyhamino)-3.4-
dihydro-1H-carbazol-9(2H)-yt)yacetic acid
(3S)-2-{3-((5-chloropyrimidin-2-yl}{methylyamino)-6-fluoro-3,4-
dihydro-1H-carbazol-8(2H)-yhacetic acid

i1 {3S)-2-(8-fluoro-3-(methyl(5-(triflucromethyljpyrimidin-2- 49
yhamino)-3,4-dihydro-1H-carbazol-8(2H)-ytacetic acid

15 (38)-2-(6-fluoro-3-(methyl(pyrimidin-2-yhamino}-3,4-dihydro-1H- 66
carbazol-9(2H)-yhacetic acid

o (38)-2-(3-({5-chiorobenzo[dloxazol-2-yl}{methyl)amino)-6-fluoro- 6
1
3.,4-dihydro-1H-carbazol-9(2H)-yl)acetic acid

19 (3S)-2-(3~(benzo[djoxazol-2-yl(methyl)amino)-6-flucro-3,4- 31
dihydro-1H-carbazol-9(2H)-yhacetic acid

24 (3S)-2-(3-{{5-chloropyrimidin-2-yl {(ethyljamino)-6-fiuoro-3,4- 47
dihydro-1H-carbazol-9(2H)-yl)acetic acid

25 {38)-2-(3-({5-chloropyrimidin-2-yl }{propyl)amino}-6-fluoro-3.4- 13

dihydro-1H-carbazol-9(2H)-yl)acetic acid : &
97 (3S)-2-(3-({5-chloropyrimidin-2-yi}(cyclopropylmethylyamino)-6- 1
fluoro-3,4-dihydro-1H-carbazol-2(2H)-yhacetic acid

28 (35)-2-(6-fluoro-3-(methyl(quinazolin-2-ylyamino}-3,4-dihydro-1H- o5
carbazol-9{2H)-yhHacetic acid

- (38)-2-(8-fluoro-3-((5-fluorobenzoldloxazoi-2-yl)(methyl)amino)- 4
3,4-dihydro-1H-carbazol-9(2H}-yl)acetic acid

32 (3S)-2-(3-((6-chlorobenzo[d]thiazol-2-yl}{methylyamino)-6-fluoro- 33
3.4-dihydro-tH-carbazol-9(2H)-ylacetic acid

33 (3S)-2-(3-({5-chlorobenzo[d]thiazol-2-yl){methyl)amino)-6-fluoro- 16
3,4-dihydro-1H-carbazol-9(2H)-yl)acetic acid

4 (38)-2-(3-({5-chloropyrimidin-2-y[)(2-methoxyethylyamino)-6- 8
3 N
fluoro-3,4-dihydro-1H-carbazol-9(2H)-ylacetic acid




3,4-dihydro-1H-carbazol-9(2H)-yOacetic acid 15 References: Shimizu T, Yamashita A, Hayaishi 0.
Specific binding of prostaglandin D2 to rat brain synaptic membranes. J. Biol. Chem. 1982. Vol.
257:13570-13575. 5Fortini A, Modesti PA, Abbate R, Gensini GF, Neri Semen GO, Heparin does not
interfere with" PPt YEI and prostaglandin D2 binding to platelets. ThroW’ﬁ%@‘.Y@@B%@/ol.
40:319-328. WO 2011/117798PCT/1B2011/05116%60 Sawyer N, Cauchon E, Chateauneuf A, Cruz
RP, Nicholson DW, Metters KM, O'Neill GP, Gervais FG. Molecular pharmacology of the human PGD2
receptor CRTH2. L J. of E3Rardietlopnd (/b otdproBEtiaZ-&-FiisinbphiinShepe Cr:gnae assay
with human Plasma’After obtainingjm%m%cmg%@p@@ﬁfpmg@;mg drawn by|veriipurjcture
according to the-protocelapproved f’r‘&' the-ethics cnmmitfﬂ? of Blﬂcei S‘,A,'titzc‘r!and. RPolymerphonuclear
leukocytes (chntaiging edsHOPAIS, BRLSpRIE LAREIrARNEr Q¢ IBRMETENY te 105
PolymorphprepTM method (Axis-SRiétdihyarbriet,cartizoh8(Abied)anstitcabldod was layered onto a
Polymorphprep gradient (G@esipy(-Ade? e sl SEanu s agsa 25200 Gih itk M) e

polymorphonlicleaf#ell fiaction wasg Qac%e§teq nd e%fa&zg{g}r{l??rggrocc\{ées by hypotorii€ saline lysis.
] v buffer (IX

The polymorghonuclear ¢ells were reSispended i ags8y BSSNith ca2/Mg2+ 15

supplemented with, 0.1 % B8R ABri{fBIekESy ydnidindyiGoebsbepino-apsx 106 iglls ml and

stained with anti-CD49d-APC ((APGzAdiapicagyaninydesdippiabicladest compolnds, ativarious
neuhatad i i i h|b|t0r)

concentrations-were-prefn ed-1Omin-in-huyman-plasma ’antj" W
Then, human|plasgm was gﬂ%}a%@6%%%81%%?BBO(?EB%%%?%%%%ﬁ 6 O Al Hdsay vejume with
polymorphonuclear cells jat 20 4x1064ceistie: ikftegrimeabatdin-foietetimmsistes at 37C| the
polymorphon(iciear Cells Wefg-Rag il AR M5z M2apdfeR 8 Flahyaa-4go|nM fina
concentration, Acti#@tionjwas stopped by ad%%ioq 8{;9‘5 r@%‘p?raformaldehyde (1%). Imfriédiately after
fixation with paraformaldehyde, the samplé@,r ST aw B Fa,&ElSCanto flow cytometer (BD
Biosciences) and target cells were identified by their 25 forward-scatter (FSC) and side-scatter (SSC)
characteristics. Eosinophils were identified by the anti-CD49d-APC signal and their characteristic
side-scatter (SSC) profile. Shape change responses, indicative of eosinophil activation, were
quantified astheraesniaficalls Wik ARingarsed fagward-scatter. Antagonistic activities of
exemplified compounds are displayed in Table 10. WO 2011/117798PCT/182011/051165 61 Example
Name IC50 [Nl 1{(83-2286-fkiobly 3et@dhsomp P ntiGiR T2 ervépr Subddinytdeo-doirol of the

carbazols9-(ZRefiir@Ciddhdior 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 culiure
conditions (37°C in a humidified atmosphere of 5% CO;). Cells are detached from culiure
dishes using a dissociation buffer {0.02% EDTA in PBS, Gibco) fqr 1 min, and collected by
10 centrifugation at 200 g at rf for 5 min in assay buffer {equal parts of Hank's BSS (HBSS,
Bioconcept) and DMEM (low glucose, without phenol red, Gibco)). After incubation for 45
min (37°C and 5% COs) in the presence of 1 M Fluo-4 and 0.04% Pluronic F-127 (both
Molecular Probes), and 20 mM HEPES (Gibeo) in assay buffer, the cells are washed with
and resuspended in assay buffer, then seeded onto 384-well FLIPR assay plates (Greiner)
15 at 50,000 cells in 66 pl per well, and sedimented by centrifugation.

Stock solutions of test compounds are made up at a concentration of 10 mM in DMSO, and
serially diluted in assay buffer to concentrations required for inhibition dose response
curves. Prostaglandin D; (Biomol, Plymouth Meeting, PA) is used as an agonist.

A FLIPR Tetra instrument (Molecular Devices) is operated according to the manufacturer's
20  standard instructions, adding 4 pl of test compound dissolved at 10 mM in DMSO and
diluted prior to the experiment in assay buffer fo obtain the desired final concentration. 10
pyl of 80 nM prostaglandin D, (Biomol, Plymouth Meeting, PA) in assay buffer,



(38)-2-(6-f|uoro-3-((5-ch|oropyrimidin-2-yDamino)-3,4-dihydro- 1H-carbazol-9-(2H)-yl)acetic acid 41 4
(3R)-2-(6-fluoro-3-((5-chloropyrimidin-2-yl)amino)-3,4-dihydro- 1H-carbazol-9-(2H)-yl)acetic acid 722 7
(3S)-2-(6-fluoro-3-((5-fluoropyrimidin-2-y1)(methyDamino)-3,4- dihydro-1H-carbazol-9(2H)-yl)acetic
acid 8 9 (3S)¥BUZUBLEA B opyrimidin-2-y1)(methyl)amino)-6-fluoro-34- ~ PCT/IB2011/451165
dihydro-1H-carbazol-9(2H)-yl)acetic acid 15 11 63
(3S)-2-(6-fluoro-3-(methyl(5-(trifluoromethyl)pyrimidin-2-
yl)amino)-3,4sditneire i eaitba L0t 0@ peaatidbacith 4Bthsacid content <0.02%, Sigma), is then
(35)-2-(6-fluosacadrae iRy mEEN- 2ok XARRING)- B hydramd ocatbasel kR Idly Nasstieacid 66 18
(3S)-2-(34(5-¢hlorobenzo[d]oxazol-2-y1)(methyl)amino -6-1gu,oro-

3,4-dihydro-1 968?63’}%?-%' i _ryf%%gﬁgéé%agdlé{gr thé addition of test compounds at A.,=488 nm
(3S)-2-(3-(beaz©[wm@%bh&yﬁmnwwpammwﬂﬁe_ﬁuﬂmfs,b‘esxéiH@»chio_aﬂtbf-pacrhragkmE(rﬁEl)-ybaiﬂemic acid_ 31
24 (35)-2-(3-{3-cliprisipidinsg b RHMRARINAG YR Aot da Sl AR RBARLIR Y Dacetic

acid 37 25 . )
compound added) after subtraction of base line value (no prostaglandin D, added). The

program XLHit 3.0 (IDBS) is used to fit the data to a single site dose response curve of the
equation (A+((B-AY{(1+{(CH)"D)})) and to calculate the 1Cy; values.

10



(3S)-2-(3-((5-chloropyrimidin-2-y1)(propyl)amino)-6-fluoro-3,4- dihydro-1H-carbazol-9(2H)-ypacetic
acid 13 27 (3S)-2-(3-((5-chloropyrimidin-2-y1)(cyclopropylmethypamino)-6-
fluoro-3,4-diydrar L k-cagbazol-9(2H)-yl)acetic acid 14 28 PCT/IBI011/051165
(3S)-2-(6-fluoro-3-(methyl(puinazolin-2-yl)amino)-3,4-dihydro-1H- carbazol-9(2H)-yl)acetic acid 25 29
(3S)-2-(6-fluoro-3-((5-fluorobenzo[d]oxazol-2-y1)(médthyl)amino)-

3,4-dihydro- &Cbl-l -carbazol-9(2H)-ypacetic acid 4 32

(33)-2-(34(6- ﬁfg?%benzo[d]thlazol 2-y1)(methypamino)-6-fluoro-

3,4-dihydro-1HxC 3(@Hinrdacsgtic acid 33 33
(3S)-2-(3-((5- chlorobenzo[dlthlazol -2-y1)(methyl)amino)-6- quoro-
3,4-dihydro-1H-carbazol-9(2H)-yl)acetic acid 46 34 R?

(3S)-2-(3((5-chloropyrimidin-2-y1)(2-methox B-Ro
fluoro-3,4-dihydro-1H-carbazol-9(2H)-yOacetig : 2011/117798PCT/1B20111051165 62 38
(3S)-2-(6-fluoro-3-((6-fluorobenzo[d]thiazol-2-y3 ) DAMINO)-
3,4-dihydro-1H-carbazol-9(2H)-yl)acetic acid 2 39

elrhy(ljgmmo)

thyDamino

(3S)-2-(6-fluoro-34(5-fluorobenzo[d]thiazol-2-y1)(m

5 wherein
R' represents hydrogen, (C:-Cyalkyl, (Ci-Cqalkoxy, halogen, trifluoromethoxy or

trifluoromethyl;

R? represents hydrogen, (Ci-Cialkyl, (Ci-Cyatkoxy-(C,-Calalkyl, (C+-Cs)fluoroalkyl or
{Cs-Cs)cycloatikyl-(C-Colalkyl; and

10 R® represents a heteroaryl group which is unsubstituted or mono-, di- or tri-substituted,
wherein the substituents are independently selected from the group consisting of halogen,
(C-Calalkyl, {Ts-Ce)oycloalkyl, (C4-Cilalkoxy, {C-Cy)fluoroalkyt and phenvyl;

or a salt of such a compound.

15 2. A compound according to claim 1, wherein
R’ represents fluorine, chlorine or trifluoromethyl;
R? represents hydrogen, methyl, 2-methoxy-ethyi or cyclopropyl-methyl; and
R® represents a heteroaryl group which is mono-substituted with fluorine or chiorine;

or a salt of such a compound.
20

3. A compound according to claim 1, wherein
R’ represents fluorine;
R? represents hydrogen or methyl; and

R® represents a hetercaryl group which is unsubstituted or mono-substituted with fluorine,
25 chlorine or triflucromethyl;

or a salt of such a compound.

4. A compound according to claim 1, wherein

R’ represents halogen;



3,4-dihydro-1H-carbazol-9(2H)-yOacetic acid 16 40
(3S)-2-(6-fluoro-3-((6-chlorobenzo[d]oxazol-2-yl)(methyl)amino)-
3,4-dihydro~}d-sakbazeds9(2H)-yOacetic acid 75 42 PCT/IR2011/051165
(3S)-2-(3-((5-cyclopropylpyrimidin-2-y1)(methypamino)-6-fluoro-
3,4-dihydro-1H-carbazol-9(2H)-yOacetic acid 19 43 63

(3S)-2-(6-fluoro- 3 %6 quorobenzo d]oxazol-2-y1)(methyl)amino)-

3,4-dihydro- AH Earbazol BQHS yﬁﬁlé”i“égt(.c acid 6 45
2-(6-fluoro-3-(methyl(4-methylthiazol-2-y1)amino)-3,4-dihydro-1H- carbazol-9(2H)-yl)acetic acid 414
Intracellular sal@immhﬁimﬂ@lm%s@}g@bl@%} dzeis (REK-RB3xkistably expressing the hCRTH2
receptor under the contr ol hoe e5ncyt ome gak;wrus rr%mi/l(ljél\/lrrno ma SI g él ”o% et e expression
vector pcDNA5 ﬁﬁvf ogenﬁ) areggrbwn toyco enc 8 Iuc se c%m
supplement&HAFRIPROYR ¢4k calf serum (Bioconcept, Switzerland) under standard mammallan cell
culture condifiensiFCushanumidifiedl atmosphere of 5% CO2). Cells are detached from culture
dishes using a dissociation buffer (0.02% EDTA in PBS, Gibco) for 1 min, and collected by 10
centrifugation at 200 g at rt for 5 min in assay buffer (equal parts of Hank's BSS (HBSS, Bioconcept)
and DMEM fo# ghirRa&d Aot phisrms reae clistdy)s Afepindifaition for 45 min (37C and 5% CO2)
in the preseMeaﬁéspMsHieﬂwﬂ :and 0.04% Pluronic F-127 (both Molecular Probes), and 20 mM
HEPEjO(Glb g ﬁ—l{ E}uffer the c lls are washed with and resuspended in assay buffer, then
seeded onto 3 N assay p ates (Greiner) 15at 50,000 cells in 66 pl per well, and
sedimented by centrlfugatlon Stock solutions of test compounds are made up at a concentration of 10
mM in DMS@, angds@daty @i&wa@h@tass@wbaﬁeamn@meemrat@mmmired for inhibition dose

response C“ﬁ‘ée%z% %ecji"%(‘%é'}lo'gﬁ @'&W%\m %‘ﬁ%%ﬁﬂé‘@ PRM. %584 fited" %ﬂ%”'%tgﬁdﬂ-'m

Tetra instrume evic pera according to t e manutacturers 20 sta

instructions, ‘BR{ARY-4"plusreested eipdtafdldissolved at 10 mM in DMSO and diluted prior to the
experiment isr assayobuifi@r dacobiaodhe desired final concentration. 10 pl of 80 nM prostaglandin D2
(Biomol, Plymouth Meeting, PA) in assay buffer, WO 2011/117798PCT/1B2011/051165 63
supplemented with 0.8% bovine serum albumin (fatty acid content <0.02%, Sigma), is then added to
obtain a fina® cOBRBAUTBIREFATIRM WY PN RRFECtiPe Ry I Tharfseim fluorescence are monitored

before and a;ﬁﬁaremesadfﬂtmﬁsﬁémn@mnowndﬁ o Pﬁqexb-ék&&maﬁ@d@emgmat@mu&nﬂssm Jpeak
Ve aboverhing S SiELRARICdRNAR Ne Addion P Sxpaieg Al Dass lnupragton

Values are norma ed to f control (no test co poun action ot base line
value (#d prBﬁﬁ@%d?ﬁ@?"ﬁE@é’cﬁ”‘#h@ﬁ?%%ﬁWkLlflt 3.0 (IDBS) is used to fit the data to a single site

dose responseacigiyefelitheacguastandA+((B-A)/(1+((C/x)*1D)))) and to calculate the IC50 values. 10
WO 2011/117798PCT/11320 /051165 64
9. A compound according to claim 1 selected from the group consisting of:
{35)-2-(6-fluoro-3-((B-fluaropyrimidin-2-yhamino)-3,4-dihydro-1M4-carbazol-9-(2H)-yl)acetic

25 acid;
(3R)-2-(8-fluoro-3-({5-fluoropyrimidin-2-yt)amino)-3.4-dihydro-1H-carbazol-9-(2H)-yhacetic
acid;

(38)-2-(6-fluoro-3-((5-chloropyrimidin-2-yl Yamino)-3,4-dihydro-1H-carbazol-9-(2 H)-yl)acetic
acid;

30 (3R)-2-(6-fluoro-3-((5-chloropyrimidin-2-yl)amino)-3,4-dihydro-1H-carbazoi-9-(2H)-yhacetic
acid;
(3R)-2-(6-fluoro-3-((5-{triffuoremethypyrimidin-2-yamino)-3,4-dihydro-1H-carbazol-9-
(2Hh-yhacetic acid;
(3R)-2-(6-fluoro-3-({4-(trifluoromethyl)pyrimidin-2-ylamino)-3,4-dihydro-1H-carbazol-9-

35  {2H}-yhacetic acid;



Claims: 1. A compound of formula (I): 5wherein R1 represents hydrogen, (C1-C4)alkyl,
(C1-C4)alkoxy, halogen, trifluoromethoxy or trifluoromethyl; R2 represents hydrogen, (Ci-C4)alkyl,

(C1-C2)alkoxyy fedra3)aikyl, (C1-C4)fluoroalkyl or (C3-C6)cycloalkyl-(C1l-fZaikyk R3¢k JOR3

represents a heteroaryl group which is unsubstituted or mono-, di- or tri-substituted, wherein the
substituents are independently selected from the gr8p consisting of halogen, (C1-C4)alkyl,

(C3-C6)cyclaalkyl, (C1-CA)alkoxy, (C1-CA)flugroalkyl.and phenyl; or.a salt,of such a ¢ ound. 152. A
compount AeE gt T e B e L R R R R B A o
represents Ndesgecitiethyl, 2-methoxy-ethyl or cyclopropyl-methyl; and R3 represents a heteroaryl

group which iRmpesghstitytedwithiluaineoy ghefinga el 584 ofisueh f-ceimpeund;20-3. A
compound age)co%q;n Ct%,claim 1, wherein R1 represents fluorine; R2 represents hydrogen or methyl;

and  R3 répresents a'heteroaryl group which is unsubstituted or mono-substituted with fluorine,

25chlorihe deiifk6¥dAethigrosy drsdn-gndlime Bvesmipeiidiuerabtmipsiind Heewrare-t2iaim 1,
wherein R1 ygpeeseatsdnalogen; WO 20111117798Pa/1132011/051165 65 or a salt of such a

compound. _compeund according tp of claims 1 or 4, wherein ., R2 repre s hydrogen,
ety ety e e D R S SIS B s S et
compound. 8)ac8im@sstind according to any one of claims 1 to 5, wherein R2 represents methyl; 100r

a salt of suctzg)coBPRLAS 34 M EEBROHINE-aCRUANRY idiaRY oM R ehBAINS dhot b to-Bcavheigin R3
repres%}ts %Jﬁfr%%%ltgro% which is unsubstituted or mono-substituted with halogen, methoxy,
trifluoromethyl o 5 enyl; 50t a salt of such a compound. 8. A compound according to any one of

claims 1 or 3%8)2- (G 3-(Rehulieddinaranturm giodpshirinas Afrsibstienistcgrbazol-
mono-substiggted yuithdidarine, chlorine or trifluoromethyl, wherein the heteroaryl is selected from the

group consiSYRY-Pls 1 oro-3-(methyl(d-(irifluoromethylpyrimidin-2-yhamino)-3,4-dinydro-1H-carbazol-
9(2H)-ylyacetic acid;

15 (BR)-2-(6-fluoro-3-(methyl{4-(triflucromethyl)pyrimidin-2-yl)amino)-3,4-dihydro-1 H-carbazol-
9(2H)-yhacetic acid;
(38)-2-(8-fluoro-3-(methyl{pyrimidin-2-yh)amingc)-3,4-dihydro-1H-carbazol-9(2Hryl)acstic
acid;
(38)-2-{3-{{4,6-dimethylpyrimidin-2-y}{methyljamino)-6-fluoro-3,4-dihydro-1H-carbazol-

20 89(2H)-yhacetic acid;
(38)-2-(6-fluoro-3-(methyl{4-methylpyrimidin-2-yhamino)-3,4-dihydro-1H-carbazoi-8(2H)-
vhacetic acid;
(38)-2-(3-{{5-chlorobenzo[d]oxazol-2-yl){methyl}amino)-6-flucro-3,4-dihydro-1H-carbazol-
9{2H-yhacetic acid;

25 (38)-2-(3-(benzo[d]oxazol-2-yl{methyl)amino)-8-fluoro-3,4-dihydro-1H-carbazol-8(2H)-
yl)acetic acid;
(38)-2-(3-(benzo[dlthiazol-2-yi{methyl)amino)-6-flucro-3,4-dihydro-1H-carbazol-9(2H)-
yhacetic acid,;
(38)-2-(6-fluoro-3-(methyl(quinazolin-4-ylyamino}-3,4-dihydro-1H-carbazol-8(2H}-yDacstic

30 acid;

(3S)-2-(6-fluore-3-(methyl (2-(trifluoromethyl)quinazolin-4-yl}amino)-3,4-dihydro-1H-
carbazol-9(2H}»yhacetic acid;
(38)-2-(6-fluoro-3-(methyt(2-methylquinazolin-4-y!yamino)-3,4-dihydro-1H-carbazol-8(2H)-
yhacetic acid;

35 (38)-2-(3-((5-chioropyrimidin-2-yl){ethyi)amino)-6-fluore-3,4-dihydro-1H-carbazol-9(2H)-

yhacetic acid;



20pyrimidyl, benzoxazolyl and benzothiazolyl; or a salt of such a compound. 9. A compound according
to claim 1 selected from the group consisting of:

(3S)-2-(6-fluQEpsdrifprifggropyrimidin-2-yl)amino)-3,4-dihydro-1H-carbazol:81(Z)hasgiic 25acid;
(3R)-2-(6-fluoro-3-((5-fluoropyrimidin-2-yl)amino)-3,4- dlhydro 1H-carbazol-9-(2H)-yl)acetic acid;

(3S)-2-(6-fluoro-3-((5-chloropyrimidin-2-yOamino)- 364 ~dihydro-1H-carbazol-9- (2H) yl)acetic acid,;

(8R-(6 R S T B s B R B ) S hacote

acid; (3R)-2¥(Briisracsl((4- (trlfluoromethyl)pyrlmldln -2- yl)a mlno) -3,4-dihydro-1H-ca rbazol-9-

35(2H)-yl)aqetis- 2 SRR Hih LT 98B EbARI IS IS H ffo-3,4-dihydro-1H-carbazol-

(35)-2-(6- qu& I)a\é 5 fl oro r|midin-2-y1)(methypamino)-3,4-dihydro-lH-carbazoI-9(2H)- yl)acetic
acid; (3R)-2- o- § g uoropyrimidin-2-yl)(methyl)amino)-3,4-dihydro-1H-carbazol-9(2H)-
yl)acetlé acitPS)r-2-(3-((5- chioropyrzmtd;n—2-yi)(cyc§opr0pylmethyl)amme) -6-fluoro-3,4-dihydro-1H-

5(38) -2-(3- (@@bﬁ@[@gﬁwqm&waémethyl)amlno) -6-fluoro-3,4-dihydro-1H-carbazol-9(2H)- yl)acetic
acid; (3R)- 28‘3%)(@(8*¥|'869c9¥r AR AAIIRG)- Lpr s Ay d i sarkazakaleH)-

yl)acetic aci
(39)-2-(6- flu%ﬁ'é 3-(methyi(5-(trifluoromethyl)pyrimidin-2-yl)amino)-3,4-dihydro-1H-carbazol-
109(2H)-yl)asetie-a&ifilioro-3-((5-fluorobenzo[d]oxazol-2-yl}{(methyl)amino)-3,4-dihydro-1H-carbazo!-

(3R)-2+(6-flugrp:3-, I(5-(trifluoromethyl)pyrimidin-2-yl)amino)-3,4-dihydro-1H-carbazol9(2H)-yl)ac
St

(3S)-2-(6-fluFD-3-(PrnidtAfRd-(RFiDYierpetRY My Rttt o S ERinGg -3 avditny dhsar Prer¥idrbio (2H)-yl)ace
tic acid; 15(3F)’éc’éheﬁaﬂupro -3-(methyl(4-(trifluoromethyl)pyrimidin-2-yl)amino)-3,4-dihydro-1H-carbazol-

9(2H)- yl)ac .
(39 0o RS PE B uor (e methoxpyimdin 2y Neybannor S & dinyarosTis oozl
(3S)-2-(3- ((@@-’H‘ é@ﬁ?f!ﬁﬁﬁﬁrdln 2-yl)(methyl)amino)-6-fluoro-3,4-dihydro-1H- carbazol-

209(2H)S-y|)<’:(38§¥(2-@3)l@6 chlorobenzoldJthiazol-2-yl){methyl)amino)-6-fluoro-3,4-dihydro-1H-carbazol-
(39)-2-(6- qu§> étﬂglgé &nethylpynmldln -2-y0amino)-3,4-dihydro-1H-carbazol-9(2H)- y1)acetic
acid; (3S)-2- @ orobenzo d]oxazol-2-y1)(methyl)am

no)-6-fluoro &) &@ﬂl’%cﬁmf@a?ﬁé%@l@—(@lzﬁ% BYRENY 'FanEno)—6—ﬂuoro~3,4~d|hydron1anarbazol—
25(3S)-2-(34napjddenaaals?-yl(methyDamino)-6-fluoro-3,4-dihydro-1H-carbazol-9(2H)- yl)acetic

i (35) 2 IR, mim & qu.#é*;f;w@%%@r%%ﬁs”% IR yacete soacid
(3S)-24B-fluerthag G&@ethyl)quinazolin-4-yl)amino)-3,4-dihydro-1Hcarbazol-9(2H)-yl)ac
etic acid; (3$352)=26(fﬂumsa((rnnethyt@(mmthwmwgﬁm%&&ammab&%@hydr@rﬂtﬁcem@m@| 9(2H)-
yl)acetic ac&é?H}yi)acetic acid;
(3S)-2-{6-fluoro-3-((5-fluoropyridin-2-yl)(methyhamino)-3,4-dihydro-1H-carbazol-9{2H)-
yhacetic acid;

25 {38)-2-(3-{(B-chloropyridin-2-yl}{methylamino)-6-fluoro-3,4-dihydro-1H-carbazol-9(2H)-
yl)acetic acid;
(38)-2-(8-fluoro-3-((6-fluorobenzo[d]thiazol-2-yt)Ymethyl)amino)-3,4-dihydro-1H-carbazol-
9(2H)-yacetic acid;
(33)-2-(6-fluoro-3-({(5-fluorobenzo[djthiazol-2-yi)(methylamino)-3,4-dihydro-1H-carbazol-

30 9(2H)-yhacetic acid;
(38)-2-(6-fluoro-3-((8-chiorobenzo[dioxazol-2-yh{methyhamino)-3,4-dihydro-1H-carbazok
9(2H)-yhacetic acid; and
(35)-2-(3-{(5-chloropyrimidin-2-y1}(2,2-diftluorocethylamine)-6-fluoro-3,4-dihydro-1H-
carbazol-9(2H)}yhacetic acid;

35 orasalt of such a compound.



35(38)-2-(3-((5-chloropyrimidin-2-y1)(ethypamino)-6-fluoro-3,4-dihydro-1H-carbazol-9(2H)- yi)acetic
acid; WO 2011/117798PCT/1B2011/051165 67

(35)-2-(3-((Ryetig PRy#igaidin-2-y1)(propyl)amino)-6-fluoro-3,4-dihydro-1H-gashazal -Q(4kh= yl)acetic
acid; | o
(3_8)-2-(3-((5-chIoropyrimidin-_2-y1_)(isopropyl)amino)ﬁé-fluoro-3,4-dihydro-lH-carbgzol9(2H)-yOacetic
i;'r‘gai g-%)(_z q fi{%@@'ﬁé@@?'%‘ﬂ i S R R Ry RATINGY EoMul - dinydro-1H-
(3S)-2-(6-fluGHR-2-(PdfhgyEpirraxtiiRigDamihioysilgimyurobiaarbd-Gh ol m-NHy ¢asemaid- acid;
(35)-2-(6-flugrm3+ffaciuerrhenzo[d]oxazol-2-y1)(methyl)amino)-3,4-dihydro-1H-carbazol-

109(2H)-yDagetic, acid: | .
(35)-2-(0 e AR R BTSRRI ceic acic
(3S)-2-(B-fludii34(Bastistiaey py rimidin-2-y 1) (methyl)amino)-3,4-dihydro-1H-carbazol9(2H)-yl)acetic

gg?_:')15|§3S)t§863£g@ﬁjﬂﬂf@0@ﬁ&ﬂﬁ1(ﬁbm@ﬁﬂ%mﬁﬂmm aasferarBAdibydroybsbearbazol-

-y acetic aCld,;
(3S)-2-(3-45-Chiorobenzo[d]thiazol-2-y1)(methyl)amino)-6-fluoro-3,4-dihydro-1H-carbazol9(2H)-yl)aceti
¢ acid; (3S)-2{@iyseRomnsiyririaiatyihiezorehsryatndYatiney s Htordaza-diaytrg asetic
20carbazol-36H)-yl)acetic acid;

(3S)-2§(§-flu ra-3-(methyl(5x(trifluor. th ridin-2-yDaming)-3.4-dihydro-1H-ca |9(2H)-yl)acetic
i (20 2 A R e A e SRR oy oo
acid; 25(3S)¥a@litseRloropyridin-2-y1)(methypamino)-6-fluoro-3,4-dihydro-1H-carbazol-9(2H)-
ylacetic aCiQ'r(B—ﬂuoro—B—(methw(4»(%riﬂuoromethyi)thiazo§~2~yl)amino)—3,4-dihydro—1 H-carbazol-9(2H)-
(3S)-2-(6-flu 50-3%%—&‘!3_0r0benzo[d]thiazol-2-y1)(methyl)amino)-3,4-dihydro-lH-carbazoI9(2H)-yl)aceti
c acid; (39)- -?g?ﬁuoro-f’a-((S-ﬂuorobenzo[d]th azol-2-y1)(methyl)amin 0)-3,4-dihydro-1H-carbazol-
309(2H)-yl)aetit Entiert-butylisoxazol-3-yl)(methyl)amino)-6-fluoro-3,4-dihydro-1H-carbazol-9(2H)-

(3S)-216-flugracatid @xnlorobenzo[d]oxazol-2-y1)(methyl)amino)-3,4-dihydro-1H-carbazol9(2H)-y1)ace
tic acid; and , ,

(35)-2-(3-((B-CRIorOpy R ma i1 G BBy ARG} s ST oYd - tikgarARiektbAzol-9(2H)-y1)a
cetic acid; 3B EaRCHE such a compound. WO 2011/117798PCT/1B2011/051165 68 10. A

compound az¢eriog . hairyilsselsaied Banhihe Loudycanrsisodinydro-1H-carbazol-9(2H)-
(38)-2-(3-((5-? cel)f?lgraoclia(}{lpyrimidin-2-y1)(methyhamino)-6-fluoro-3,4-dihydro-lH-carbazoI9(2H)-yl)aceti
c acid; (38)-‘3-%(8- uoro-3-((6-fluorobenzo[d]oxazol-2-y1)(methyl)amino)-3,4-dihydro-1H-carbazol-
59(2H 3/|)aéeficfiderg;3-(isoxazol-3-ylmethyl)amino)-3,4-dihydro-1H-carbazol-9(2H)-yi)acetic acid;

(33)-2-(6-flur@-ausrethytaunexalingiybripina)ydhilibydro-dikl-sarhazelB62b)eydpasetiectsid,

2-(6-f|uoro-3égm;ethyl(4-methy|thiazo|-2-y1)amino)-3,4-dihydro-lH-carbazoI-9(2H)-yl)acetic acid;
2-(3-{(5-chloropyrimidin-2-yl){methyl)amino}-3,4-dihydro-1H-carbazol-9(2H)-yhacetic acid;
2-(8-chloro-3-({5-chloropyrimidin-2-yl}(methyl)amino)-3,4-dihydro-1H-carbazol-9{2H)-

25  ybacetic acid;
2-{3-{(5-chioropyrimidin-2-yl){methyl)amino}-6-methyi-3,4-dihydro-1H-carbazol-9(2H)-
yl)acetic acid;
2-(3-({5-chloropyrimidin-2-yl){methyljamino)-6-(trifluoromethoxy)-3,4-dihydro-1H-carbazol-
8(ZH)-yhacetic acid;

30 2-(3-{(6-chloropyrimidin-2-yl}{methyi)amino)}-6-methoxy-3,4-dihydro-1H-carbazol-9(2H}-
yhacetic acid; and
2-{3-({B-chloropyrimidin-Z-yt}(methyhamino)-6-(irifluoromethyi)-3,4-dihydro-1H-carbazol-
8(Z2H)-yhacetic acid;
or a salt of such a compound.

35



102-(3-((4-(tert-butyl)thiazol-2-y1)(methyDamino)-6-fluoro-3,4-dihydro-1H-carbazol-9(2H)- yl)acetic
acid; 2-(6-fluoro-3-(methyl(4-(trifluoromethyl)thiazol-2-yl)amino)-3,4-dihydro-1H-carbazol-9(2H)-
yl)acetic aqigdy 2011/117798 _ _ PCT/IB2011/051165 _
2-(3-((5-(tert-butyl)isoxazol-3-y1)(methyl)amino)-6-fluoro-3,4-dihydro-1H-carbazol-9(2H)- 15yl)acetic
acid; 2-(6-fluoro-3-(methyl(1-methy1-1H-pyrazol-3-ya3amino)-3,4-dihydro-1H-carbazol-9(2H)- y1)acetic
acid; 2-(6-flugro-3-(methyl(5-methyl-1,3.4-thiadiazal-2-y1)amino)-3,4-dihydrp-1H-carbazol-9(2H)-
Shacetic acid 20 AR e e AL o oL s L SIPogBRs Ybacetic
acid; 2-(6-flubie-B(eiethpiierpaetitetx aseraamtasil d)esepidipif Forirazabeiisiady agrortaiitic acid;
2-(3-((5-chloggpgrimidin-2-yl)(methyl)amino)-3,4-dihydro-1H-carbazol-9(2H)-yl)acetic acid;
2-(6-chloro-3-((5-chloropyrimidin-2-y1)(methyDamino)-3,4-dihydro-1H-carbazol-9(2H)- 25yl)acetic
acid; 2-(3-((5-chioropyrimidin-2-y1)(methyl)amino)-6-methy1-3,4-dihydro-1H-carbazol-9(2H)- yl)acetic
acid; 2-(3-((8%hfropyppunidipccording to any one of ciaims 1 to 10, or a pharmaceuticaily acceptable
n-2-yl)(methyd)egmins)r Gotiis asometianeshd-dihydro-1H-carbazol9(2H)-yOacetic acid,;
302-(3-((5-chloropyrimidin-2-y1)(methyDamino)-6-methoxy-3,4-dihydro-1H-carbazol-9(2H)- yhacetic
acid; and

2-(3-((5-chlotépyHssidiha2opmpRiEh\ADERTHNG)-6-aNY WBR Aictims3TatelihGdRE-a HhsarrLItEM
)-ylacetic acigkeptapsaliznf sieebon (OMROURepHRdR QL 1 1hEdR8RET 16203 1S LhGErE OntilorA
pharmageutical composition comprising. 3 corpoung.aceerding to apy-ong of claims. 1o 1, or a
pharmaceutlca%y accepta%le Saft t%ereoﬁ and a pharmateutically acceptable carrier. 512. A compound
according toPHPRZIEHETDE taifREISRS B ORI hapPMatElticanl Biéceplanle sartiRtte SOTHPORECaS a
medicamentasihnd)sR\@ra SaMPOUNGhACCNDIRG: tehanls OneyRkalaims itserl Oetina phagyateytically
acceptable sqlltrthereof for. the. 'Qreparatipn of a m%d'lcam(ﬁnt fior the.ﬁre eption and/or_10 treatment of

: ergigs, aliergic_sinusits, “allergic hephntid, atlefgic conitintiivis,  atopic dermiatits, .
a disease selected from tHe group consisti go? ronic and acute erglc)lrhmuﬁe diseases/disorders,

comprising &$aMiHe!Arkgie. demshalcedsmisitinie asgimrl disoeterastnarkyrinishetlergiicaHmitis,
angioetlemagdpsatl \ereanalletys devealdetgian; cillergiarsbmasitiaisaegic 0ep) g aleegiey
conjunctivitis, atopic dermatitis, bronchial, asthma, foad allergy, systemic mast cell disorders
naphyiaciC TS a1 B R B e e e e ase
(COPD), inflé¢RRshiaSPBERRS discabErariravermasionmiaseerSrapriltlaiesisd Risae¥Re mprising

small vesselpsgasiditid gk ghhig-SifRussHapndisimies VWRGGNRYSsasHIQMALOS|BIFIGESHAaRIC

polyangiitis (and.oraan-specific subsets af the |atter), hypereosingphilic syndromes like eosinophilic
S 14y e R e el

endocaftiitisyraesdiniiesfipar rrdorriidiiae, wsdinpphnit Talentsy ndsmm HRe portlikfarmiitulitis
(Ofuji's diseaser@aringpkiliculcensuangiqlprophoigduperplagiansihirosinaphillatdbliibphersinophilic
cellulitis (W me), C ic [ jlic leukemia. S dr r ash with
Eosinopr(liliz:rl %%@%@émi%hsgéng@t(’ rﬁg%g%pé%?sc%o%in? %‘t%g%ciglﬂs@%e , ((:Xg?n éﬁ?ﬁéRbeggo%ﬁ?iccleu kemia
and basophifiesiBleliliedsuibeisia aad LEGRpMEratorliNg f2ahydhcEerBiamhitaans! 19ysbraic
pharmaceutisgisaaespiadle sajpihesenédashaqrevanposmncdes srartreexéotcadispassphitected
from t%gro%ﬁi&% %ggng of chronic and acute allergic/immune diseases/disorders, comprising
asthma,” 30 allergic asthma, eosinophilic asthma, severe asthma, rhinitis, allergic rhinitis, angioedema,
insect venom allergy, drug allergies, allergic sinusitis, allergic nephritis, allergic conjunctivitis, atopic
dermatitis, brenchiedrastarbadoodialacgyn systesiiciamast aelh djsoraersranaphydaniicshoelkoiarticaria,
eczema, ”'Cgaﬁt%%@%'ﬂ,“? CWQ'PJ%&? Q%HCSX%%’k?é%?é&%?eaﬁ%%é%s?ep%e&E‘élé"%ﬂ?“&’\% §§a‘()’;|§' disease

and rheumatoid arthritis; 35eosinophil-related diseases cor_nprlsmgfsma vessel vascu s like
Churg-Straus'§ifitroMehipaigeit ¢jHenalsraibamaurricissespicisorfaryiitRMant srgairspecific
subset30WQ:RAH§E/23RHRSRESTHIBAN 34801 GsevErobttenaltenhitiy peiergisinaniidicasydurmes like
cosinophie REUM DR, cosibanh g Gsonanils, 'elusesaphagits, shaigenill Safocalflii Lot
endocarditis), eosinophilia-myafgia syndrome; eosinopHilic fasciitis, eosinohilic pustular folliculitis
(Ofuiji's dise&98)U YD pRIFPIGI cErETaHfolPRRPAVTR] MAteRRAadRPitR BtdinsyRIRENAINRAS), s
eosinophilic geldisis, (\Wells gpaasosnepkchraiisieosinaphilicuiebkeimiaants D& sybstromes(Drug
Rash with E ?&%%%Q'rga @%&?éls_ F@VW&F&%%&&QC’ RAAPRILEIIed (IS FRSGR M RIRING,
basophilic leukemia and basophilic leukocytosis.

35 eosinophil-related diseases comprising small vessel vasculitides like Churg-Strauss

syndrome, Wegener's granulomatosis, microscopic polyangiitis (and organ-specific subsets
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of the latter), hypereosinophilic syndromes like eosinophilic pneumonia, eosinophilic
esophagitis, reflux esophagitis, eosinohilic endocarditis (Loeffler's endocarditis),
eosinophilia-myalgia syndrome, eosinophilic fasgiitis, eosinchilic pustular folliculitis (Ofuji's
disease), eosinophilic ulcers, angiolymphoid hyperplasia with eosinophilia (ALHE),
eosinophilic cellulitis (Wells syndrome}, chronic eosinophilic leukemia and DRESS
syndrome (Drug Rash with Eosinophitia and Systemic Symptoms); and bascphil-related

diseases, comprising basophilic leukemia and basophilic leukocytosis.



