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3-(Heteroaryl-amno)-1, 2, 3, 4-tetrahydro-9H carbazol e Derivatives and their
use as prwetaglanmsn D2 receptor nodul ators 5 Field of wrhe/mBmeniiieén: The
present invention relates to
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nodul at ors, nost particularly as prostaglandin D2 receptor ("DP receptor™)
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wherein RlL represents hydrogen, (Crat)al kyl, (Crat)al koxy, hal ogen,
trifluoronmethoxy or trifluoronethyl; R2 represents hydrogen,

(Crat) al kwb,20(101771@8) al koxy- (C2- C3) al kyl, (Crat)fl uor oal Pgir/IB2011/051165

10( C3- C6) cycl oal kyl - (C1-C2) al kyl ; and R% represents a heteroaryl group

whi ch is unsubstituted or nono-, di- or“tri-substituted, wherein the
substi t uent ar e i ndepende el ected fromthe groyp consisting, of .
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straight or branched chain al kyl group containing one to four carbon atons.
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ethyl, n-pr I - i ec-butyl and tert-butyl.
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defined above. Exanples of said groups are nethyl, ethyl, n-propyl,
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n- propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl and tert-butyl.
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et hoxy, n-propoxy, iso-propoxy, n-butoxy, iso-butoxy, sec-butoxy and
tert-but oy Béﬁfﬁ%ﬁd dls%ld§€§ h%}ém@@-‘f@es ﬂ%tfﬂhy&@lgkﬁ@ér%bk&@yylf Sti€3) Adiky !
refers to an (C2-C3 group as defined above in which one hydrogen atom
has been ¢%W?a\@éd‘”wQ%T'a%a(‘@ﬂo'@l)caﬂ'%b%y group as defined above. Exanples of
(C1- C2) al koxy- (C2-C3) al kyl groups are net hoxy-ethyl (notably 2-

nmet hoxy- et hyl ), nethoxy-propyl (notably 2-nethoxy-propyl and

3- et hoxy- propyl ), ethoxyethyl (notably 2-ethoxy-ethyl) and ethoxy-propyl
(not ably 2-ethoxy-propyl and 3-ethoxy- 30propyl). Preferred is

2- met hoxy-ethyl. The term " (C3-C6)cycl oal kyl", used alone or in

conbi nati on, nmeans a cycloal kyl group with 3 to 6 carbon atons. Exanpl es of
(C3-C6) cycl oal kyl groups are cycl opropyl, cyclobutyl, cyclopentyl and

cycl ohexyl. Preferred is cyclopropyl. WD 2011/117798PCT/1B2011/051165 5
The term " (C3-C6)cycl oal kyl - (C1-C2)-al kyl" refers to an (Cl-C2)al kyl group
as defined above in which one hydrogen atom has been replaced with an
(C3-C6) cycl oal kyl group as defined above. Exanpl es of

(CB-CB)cycIoaIkyI (Cl C2)a|ky| groups are cyclopropyl nethyl
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15 defined above. Exanples of said groups are difluoronethyl,
trifluoronmethyl, 2,2- difluoroethyl and 2,2,2-trifluoroethyl. Preferred
exanpl es wpeo/A7M8f | uoroet hyl and 2, 2,2- trifluoroethylPCTNBBXI1/pF1@6erred is
2,2-difluoroethyl. In case "R3" represents "heteroaryl which is substituted
with (Crat)fluoroal kyl" the term"(Crat)yfluoroal kyl" nmeans a
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case "R3" represents "heteroaryl yhich is sﬁﬁ %htuted wi t h hal ogen” the
term "hal ogen" neans preferably flyos ne, Ine and brom ne, nore
preferably fluorine and chlorine a eferably chlorine. The term
"heteroaryl", used alone or in conb ;3% means a 5- to 10- nmenbered
nmonocyclic or bicyclic aromatic ring conta |n|ng 1, 2 or 3 heteroatons
|ndependently 30 selected from oxygen, %tﬁjpgen and sul fur. Preferably the
term"heteroaryl” neans a 5- to 10- nenbere& nonocyclic or bicyclic aromatic
ring céontaining one nitrogen atom and offfi onally one additional heteroatom
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benzot hi azol yl (notably benzot hi azol -2-y1) and qui nazolinyl (notably
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hal ogen, (Cr at)al kyl, (Cl-C4)al koxy, (Crat)fluoroal kyl and phenyl).
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4-tert-butyl-thiazol-2-yl, 4-trifluoronethyl-thiazol-2-yl,
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Preferred exanples are 5- fluoro-pyridin-2-yl, 5-chloro-pyridin-2-yl,
5-fluoro-pyrimdin-2-yl, 5-chloro-pyrimdin-2-yl, 5- 30
trifluoromethyl-pyrimdin-2-yl, 5-fluoro-benzoxazol -2-yl,
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R1 represents hydrogen, nethyl, methoxy, hal ogen (notably fluorine or
chlorine) or trifluoronmethyl; 15R2 represents hydrogen, (Crat)alkyl,

(Cl- C2) alwoxyt1(1@279€3) al kyl , (Crat)fluoroal kyl or (C3- PCT/IB2011/051165

C6) cycl oal kyl - (Cl1-C2)al kyl ; and R3 represents a heteroaryl group which is
unsubstituted or nono- or di-substituted (not ably unsubstituted or

nono- subst it

uted), wherein.the substjtuyents are | ndependentl|ly selected from
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nono-Xubsiko-butosy, ssictdutdxly waditerebatoxg Hreferrae js @Bthogly.t 0 the salts (in
particul ar phar.gaceutical l.y .acceptabl e salt f su ounds., 8) .
Pir ther anBapnEncenieoens HeiBaRR ykce RbA M8 b KGRI Wit Brany
one of enbyakomfitnseahs (0r-G)alkoxegreips &l defimdesisoves Ekbmples rof ; salkR groaps esent s
hydrogen or, nethyl : and 25R3 represents het eroaryl gr whi IS
isubet PSR Picore P BrRRY S BIRRRL 1 ey LR sfH-RUBrgf S o Stony.
trifl uor oPmefdmdd i¢ netradxyy fluorine or chlorine); and to the salts (in
particul ar pharmaceutically acceptable salts) of such conpounds.

25  The term “(C4-Cyp)alkoxy-(C,-Cs)alkyl” refers to an (C,-Cs)alkyl group as defined above in
which one hydrogen atom has been replaced with an (C4-C,)alkoxy group as defined
above. Examples of (C4-Cj)alkoxy-(C,-Cslalkyl 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  propyl). Preferred is 2-methoxy-ethyl.

The term “(C5-Cs)cycloalkyl”, used alone or in combination, means a cycloalkyl group with 3
to 6 carbon atoms. Examples of (Cs;-Cs)cycloalkyl groups are cyclopropyl, cyclobutyl,

cyclopentyl and cyclohexyl. Preferred is cyclopropyl.



WO 2011/ 117798PCT/ 1B2011/ 051165 9 Rl represents hydrogen, hal ogen (notably
fluorine) or trifluoronmethyl; and to the salts (in particul ar

phar macewOcallm7@scept abl e salts) of such conpounds. POY/IBeOUPIIMEY
enbodi nent of the invention relates to gorrpounds according to any one of
enbodi nents 1) to 6), wherein 5R1 represents hal ogen (notably fluorine);
and to t I ts ceutlcal etableslts f such
compounds NS B s CrBsR IS ABR T BFete AT N SBtis 2s05 5ok GRBE nds
accordi ngntM|@ﬂynwhWr@éeneétbmd1a§Hj’§e& réplated whth aBXCQCG)&}QﬁoaIangfcﬁbl‘as definedR?2

represent 4)a c2 C2-C3) al k
(5 CB oyt krarmeet Bl aruai oAt G DN s Grds( 3 PR DPMpmethyl
phar ﬁace%ycmhiyyn@ﬁ%pbﬁbé@n%hteﬁﬁyl ofcyaumycmmundﬁoloprd@) ethyf Unbtably 1-

eroodimentvepronEebll G 5 Re SRl S0 Ao Eh LA RIS end”

ggt hy: e2- bydlobUﬂyI-@ItrQ/Dy |cyc|8?ém%llhmw-(ﬁétbmy .1 ayc?opiéhfyl umlybetrn]cm)ﬂ cy@l’optentyl ethyl)
CVYCl opr 0, ar ce i cal

Ly o A TSk frtdon S W B 1 £ v B D P T

i nventi orbyrceipaipysmbmycorrpounds according to any one of enbodi nents 1) to 6)
or 8 to 10) wherein R2 represents hydrogen or nethyl; 20and to the salts

i t phar t | t f d A
further  efoBrmene-rniates B, b fE e Defie b egrbbisiils e ol e drosiny
one of0 endsdidedeaf@e lgontanidd k, towheadon dR2ms épmedanbdise CChdrd )J(ahk posgibiptaaibl y

nmethyl); and to the salt in partic. harnmaceut i cal C bl e salt
of shch ol aLORs3Rks ey Tl it Bla Rt orRrne BuGhrentHer B gelf o
conpoundscantains tlomgoriectoafoyr carborohtoershinditiienbse 19 nine Mdragen Atorne hddg been
V\,herel n R3 (agd 3ﬁ ts a heteroaryl group which is unsubstituted or nono- or
- subst i TAA&ET W éP%rﬂ‘? the substituents are independently selected from
t he gr oupincezissi “RE rregresbnﬂs&(@g@x)ﬂuc(rﬁiilkyl Cheatkeky Imedn€la %}@J)fhmc(yalkyl group as
(Crat)flu rfoa(ljk t) and ghenlﬁl; 011/ 117798P /182 /q5 165 1 Ianﬁi2
the s Its MY paPYCe uF&? ™ BRar ﬂfac | YRMPS, FEcd 85‘1”&6 gyucsemEleh
corrpoundsdlfluotﬁéthﬂ dngr 1‘212@ trﬂmbmdihyb Rrefefret fm(arrmesnzhneozlzme‘luatmhw @andApaunds
accordi ngt | n@q IOQI ]e a nfﬁl %ethﬁ 5) or 9) to 14), wherein R3
represent 'léorﬂ ¢ QFWFGSFS b whiCNOI € Wsubsti tut ed or nono- substit ut ed
wi t h hal ogerast(‘R3t edprasehtsuthictaneargl whih ds isnledtitutas twiibix(G, -Gl ubrasatkytntae Hgdm or

b such coripotMoaRT7reant o Bt TRl FRbPaR tieF b R Feh o

corrp(ﬂmdSQraopeor Menmumwr@nythplnetr:ﬂﬁorenmml nmwzsluﬂma)roe&)yl and 92,212strifldgroetiler ei n
R3 repres hete roup,which, i.s uns ti tute sub ituted
o th hal oBlereR R P ey rRRRHMD PRy e RItT it it § TRy
fluorine, chlorlne cycl opropyl or trlfluoronethyl) and to the salts (in
par ti cul arhepleen mabbgen neahs fluaroceporabbremeadrtiado. of such conpounds.  18) A

further ﬁgbggé rﬁmrep?{ase[ntt"s g;)ar%s“t t§18 @errnﬁ%% r?%r;efeéé’bﬁyﬁ%ﬂsa n%cc%%n% g hibsf Y

one of e i rent s represen
het er oar yprefpranhpflvdrineh i s unsubstituted or nono-substitut ed with fluorine,

chl OriSHe 3 CasrI H’ URr e@?ﬁ%yhete tv9n H"% l t%lte(dI \Dlﬁrggglgg(%rg)tﬁé t?rm i alogen

phar méceuti ca Iy ac | e sa
enbodi nennears pl’ﬂ&arabiyélmwlencmlemrm m;d bmmmmmm@sefauabtyrfdnonge aod ampnmand)f

enmbodi nenr#@st@ref%%b?y@ﬁlorwa.er ein

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 and
optionally one additional heteroatom selected from oxygen, nitrogen 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,



20R3 represents a heteroaryl group which is unsubstituted or
nono-substituted wth fluorine, chlorine or trifluoronethyl (notably
nono- subswototied7ms8t h fl uorine or chlorine), wherein t heChaBEnoesiyés i s
selected fromthe group consisting of pyrimdyl (notably pyrimdin-2-y1),
benzoxazol yl (notably benzoxazol - 2-y1) &nd benzot hi azolyl (notably

acoept abl 8o Sy et EunpBiTse Vs B RY o PR, BARD e PRy

accept ab
i nvent i onswgrabmsartyp b@ﬁfmﬁlbbhiény@Q@dedlyn@eh@nﬁd&olyn%eﬁio@ﬁb@ﬂIb@ﬁﬂﬁ@(aidlylt 0 5)

or 8) to 1 in ent pyri ubsti tuted
oo KREPINEHOE vi + BeRS SYRAE et hox(EnZoRrplior omePRYO! SHHERGF Y and
not ably useizbit1, 3]tmmiaw1y| nommub.as]tmw@gblyln glneolfmyl, quﬁJmnnywi t sinddliaglr i ne,
chl orine or tr fluorone and t I'ts a
phar néceu‘ﬂ‘i”&%o gyl a%‘ﬁré‘fi‘taft\’ﬁ?f@) nd %?@azafrv sFEJSﬁ*” 3 U}&Pﬁﬁs & fiHé‘%eteroa"y' groups
20|11/ 1177&8&@%918@16%1;1;0@{5652 40, Bﬂr)mlé\ylf(lnbfalb%'r p}&fﬂﬂﬂ@ldlm}ﬂntbe(hfzoidielyl (Megatly on
relates to conpo ccordin ny o iments 1 erein
Ra 1 epr oo oDy depgrariyh gy Bt R nrng ey Line
phar mac e uguitadoliy-23¢ et @bh&oﬂﬁht)&)) RmfrthétJ@haf@r%d)@Mzmdﬁles t@)isdkalzolyt restably
enbodi nent of ven n, rel s, _accordi one
enbodi nenseerpkE0 B EPbR RietSictie BRBe ARz R baABae s ) aront
benzoltohi a@otabR- YlyregopBHpl) s cluitxakips (&abmb@ptqumoaéllnyz anm“ubﬁﬁelfértdde@rw th
fluorine or chlor 0.th alts (in partic r harnace al
acoept abl OGN o) (b CRYEBGAEe. DeopeRlt (i oHBSPTEAR 2D ¢ A
i nvent i onbdrebthizslyt @ommmmnzdﬂnmﬁmym Imgstt memdw@ymﬁudgrrboﬁblymyhmudlu) 2t o
22), wher abso| ute conf urat i t he stereo en
dopi ot e ¥h e riFapLpiooe (T bs SoBlisati onoady Bl < i sper e Kapterasy
phar mac e uliistibbtityted carepoatisabstiahteé s )andf mesic pret@raplg undsoe-s@sklitubed)Umheasin the
enbodj_ment .of, the inventio tes to conmpounds according to y _.ane of
ebodt eriSSiERS A S ERal A e ATEEI Grarashargaias PERTeIon AaCaakyl
st er eogenics- Gggij‘yt:leélkyl$ (@sCderbt €0,-Cryfilioroakyiaards penlyR(dnfd) nd¥atbtp arbgbh L GERH
20(1 st 2) to the salts articul ar u aII acce e salts)
of such confisnisrEaaEpa0 161t Msenloh ShabiandE tgerio otk Rl iR
enbodi menmond-, tiher irmm@ﬁthwd He@ér@é@SgrbOp§@ﬂé®ﬂlﬁtﬁ6—p&ﬂd]@42djl N&cliloroegyiaihi-vpint
1), mhlch e al SO % 2 ? of . fg qﬁla % 2$Q h h@ Rl repre epts
fluorine ot" Hﬂr%‘}q Be-apfhy PP Rgy o F&?ror '8‘ (% RyArP6gBA B et hy |
(not &yl y 4FBte|ﬂWI ))yrlralﬂﬁh 2-yl,  4,6-dimethyl-pyrimidin-2-yl,  5-methoxy-pyrimidin-2-yl, ~ 4-
trifluoromethyl-pyrimidin-2-yl, 5-trifluoromethyl-pyrimidin-2-yl, 5-phenyl-pyrimidin-2-yl,
benzoxazol-2-yl, 5-fluoro-benzoxazol-2-yl, 5-chloro-benzoxazol-2-yl, 6-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-yl and 2-trifluoromethyl-quinazolin-4-yl. Further examples are isoxazol-3-yl, 5-
methyl-isoxazol-3-yl, 5-tert-butyl-isoxazol-3-yl, 4-methyl-thiazol-2-yl, 4-tert-butyl-thiazol-2-yl,
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-chloro-pyridin-2-yl, 5-fluoro-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 6-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

5-chloro-pyrimidin-2-yl.

35



R3 represents pyrimdin-2-y1 which is nono-substituted in 5-position with
fluorine or chlorine; benzoxazol -2-yl1 which is nono-substituted in 5- or
6- posi ti omowntimif198ori ne; or 10benzot hi azol - 2- ylwhi ch | $CEFOIRBHASI363 t ut ed
in 5- or 6-position with fluorine; and to the salts (in particular
pharnaceutically acceptable salts) of such conpounds. 26) Preferred

conpounds_.0 efined, in enbodi nent 1) are cted fromthe
gr gﬁp COFI%)I r(efn ogj]rrzen‘?l ﬂ1e invention relates to compoun&s accor(? (teo embodim n}

(3S) - 2- (61) {Nu@rrem 3-((5-fluoropyrimdin-2-yl)am no)- 3, 4-di hydr o- 1H car bazol -

9- ( 2H) -ypacetic 15acid;

( 3R) 2- (6RTI mrpreseﬁts( (rﬁvdfdgeﬁr ooy ¥G.,maliclil,N -2, Jation 0 ) habogéndi fhifidsrombtiroxar bazol -
H -yp ﬁetr C ﬁ‘é

(38) 2- (6" lI‘?ﬁ8’r‘“8- ((5 chl oropyri mi di n- 2-yl ) ami no) - 3, 4- di hydr o- 1H- car bazol -

9- (2H)- ypaceti ¢

20( 3R’ 2 L6 EPESTAS "‘l(d( 3931 SromA i §FrC22lPyaitiae)2 9 Gikglr yo3Yc 8F bazo

| -9-(2H) - (ﬂaal;;ﬁiybbalayll-(dh -Cy)alkyl; and

(3R)-2-(6-fluoro-3-((5-(trifluoronethyppyrimdin-2-yl)am no)-3, 4-di hydro-1H

- car bazol R@rer(ré’ﬂéh{g/pa(eeerbaryagrddrp Whrch is unsubstituted or mono-, di- or tri- substrtuted

E gg bgzgfiwlf@ergggtﬁ% ﬁjrtgé}rlujegri;?;e |H %riea %pspé(éétéﬂ rqom t%e érc}u%ngorr]r |)st|ng of haI g}/ dro-1H

(39S) - 2- ( 6 HGugallod, 3E(-Ca)afkonn i Gp ¥y iflnoialy2angl ghengt hyl ) ami no) - 3, 4- di hydro- 1H-c¢
ar bazol -9(2H)- yl)acetic acid,

(3R) -13- ( Garfd todh@sBts(((noparlicutar phypmiavedticall agptgptakee batls) ahsuvb)coBipbuddsdydr o- 1H-¢
arbazol -9(2H)- yl)acetic acid; WD 2011/117798PCT/1B2011/051165 13

(3S) - 2- (34 o-1
M car bazg?) é?ﬂ%)r %Fncq%%ﬁ éﬁt%‘r the |n¥&r}t&)ﬂﬁeeyes>t%rgon{b%ngs Bl:éb% Rg "f’o ém% drmle(r“
(3R) - 2- (3t} wberel or opyri m di n- 2 yl)(rret hyl ) am no) - 6-f | uor o- 3, 4-di hydro-1Hc
ar bazol - 9(2H) - yl)acetic acid,

5(3S) - 2- (B! frepresents- ydeadepl (rBetbylr|rﬁ$ttlox>onml¢7gq3pyrn®tablmrfruoznylgvramrhhoome)Bon di h

ydr o- 1H—cl¢“F) 3Rk p 2H) -yl) acetic acid;
(3R) -2 (6 uor o- (rreth | (5- (trrfluororrethyppyrrmdrn 2-yl)am no) -3, 4-di hy

dro- 14 c b c

(590 TGrars WA R CoRRIT (R SRty R s S 2P 95 iy
dro- 1H ca@b@hmalky&@(@)ﬁlkwe)rwcetr c acid;

(3R)-2-(6-fluoro-3-(nmethyl (4-(trifluoromethyppyrimdin-2-yl)am no)-3, 4-di hy
dro- 1H CaR%@pcﬂsg(ﬂg@ hetencane grasipahieh is unsubstituted or mono- or di-substituted (notably

(3S)-2-( GUHCSUHQtrtQteg drR n%rg)é% _t%y%%(—fﬂ()?{avﬂ%r_% é?/ Wg@ﬂﬂ%ﬁ%ﬁﬁtﬁfﬁr@' ihYPeRadttcasibaze! - 9(

2H) -yl )aceti c aci ,
i di n-2- ylfyqrﬁéhmgrqmm)siiegqud@rqge& £CdC4) el r e Chlysénaierk dIC4-Ca)alkoxy, (Cs-

9(2 I
(gs,)kbzoy )@(ﬁf?&drSalﬁﬁ'af(#crogt %S‘/V I'( 4- met hyl pyri m di n-2-yl)am no) - 3, 4-di hydr o- 1H car

bazol - 9( 28+ o ¥he 846%([n% h ticall t Its) of such d
(S 52t il tothe BAR(npbuublr pharmaceytically aoceptable salts) of such compounds,

hydro-1 H carbazol - 209(2H) - yI)acetrc aci d;

(33) 2- ( 3 DT drnehesinesnt of ing iveRtenaralata® Yo sompeigids- ancarding teyampone of
H- car bazobmSddtiedts 1y b) 8F fhbfeiRCl d;

(3S)-2-(3-(benzo[d]thiazol -2-yl (rret hypam no)-6-fluoro-3,4-di hydro-1

H car bazok* @ ?)?éée)rts Hbc@%ﬁtﬁeﬁog%%'(ﬁotablly quorrne) or trifluoromethyl;
25(3S) - 2- ( 6- Iuoro- - (et hyl (qui nazol i n- 4-yl ) am no) - 3, 4- di hydr o- 1H car bazol

-9(2&)5-y|91%1 dsenfCh ,ro en, (C4-Ca)alkyl, (C4-C,)alkoxy-(Co-Cs)alkyl, (C1-Cy)fluoroalkyl or (Ca-
(39)- e ﬂj é i %)rl ¥I l(.IO1I’ ozrret h)}ng]urs?razyol(r r11 42y )amyno)( 3, 4-di

2- (6-fl uoro- 3@_((
hydr o- 1 I—E@ Z(I:?)a'X) tic acid;
(3S)-2-(6-f1uoro-3-(nethyl (2-net urnazolrn 4%% mnog C\X]dro-l
H car bazo'ﬁ rgpgqqeyts 33"('@13")08@’ gro(r:rpé{\g%( is unsubstituted or mono- or di ubs’trtut erein

(39)-2- (Smé(&behh@rrteraréI.mebendé’ntwladrﬁit&wr&)arrtﬁéo@ro@pfddmers@n@oflharogmr@11H ca

rbazol -9(2H)- yl)acetic ac
Cyalkyl; (C4-Cy)alkoxy, (C1 C4)ﬂuoroalkyl and phenyl;

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



(3S)-2-(3-((5-chloropyrimdin-2-yl)(propyl)am no)-6-fluoro-3, 4-di hydro-1Hc
arbazol -9(2H)- yl)acetic acid;

35(3S) - 2-WB-20(15H1 et or opyri m di n- 2-y1) (i sopropyl ) am no) - @CTiBzM 6,165 di hydr o
-1H carbazol - 9(2H)-yl)acetic acid; W %Oll/117798PCT/182011/051165 14
(3S)-2-(3-((5-chl oropyri m di

;]age%qlz:( ;%)l %?Ercrr?ep odm{grﬂ g-inQ/-enélcl)JnoFe ate$ to co c\;uan accordarqg ozgrlly org 2|E)|f) "yl
(3S) - 2- ( Gerhboumnents-1() mea nywhé@id nazol i n-2-yl ) am no) - 3, 4-di hydr o- 1H- car bazol -9
(2H) -yl )acetic acid,

5( 39) - 2- (R febtezentsha(dgen f(hatasipesrine]);d] oxazol - 2- y1) (net hyl ) am no) - 3, 4- di hydr
0- 1H carbazol - 9(2H)-yl)acetic acid; (3S)-2-(6-fluoro-3-(nmethyl (5-phenyl
pyrimdi R? 2egrése)ra.m' hydegges, 4nathylhyethyd- h-prb@dr Bazathex3tathy ;2-yiflieroethyic oaci d;
(3S5)-2-(641 &\9 t hoxypyrimdi n-2-yl)(nmethyl)am no)-3, 4-di hydro-1
H car azo?ydoff@(ybiqf F)aggeti c acid;

f)sf%—l- (2: a§ b (fﬁ%g%sglp& F%t%ﬁo%yq] tr(gl%qa\éﬁlcﬁ 2% VA fTeL ol 3 o) 5 651 L Pk ok ﬁalogdI hydr
(39S)-2- (3(n(>(a5+ydrmbon@bedzm{r@])trhéetazxy, friftugibn{ettl by phenyi; no) - 6- f | uor o- 3, 4- di hydr
0- 1H- car bazol 9(2H) -yl ) aceti ¢ aci d;

15( 3S) - 2-4r8+to(the sditsdinogayticutargiharmacel)i¢lly metdpdabyie salis) pasuchapatpofihdsor o- 3, 4- di
hydr o- 1H carbazol -9(2H) -yl )acetic acid; (3S)-2-(6-fluoro-3-(nethyl

(5-(trifl | 0 - :

(5 o R RO B b B OS) e EBEI porpn, i, ppyone o

i n-2- l)ﬂl ) (embwmyammaﬂ)swhemln hyd ro-1H carbazol -9(2H ) - 20y| )acetic acid;
(3S)-2-(3-((5-chloropyridin-2-yl)(nmethyl)am no)-6-fluoro-3, 4-di hydro-1H car
bazol - 9( 2+Ri) reptdspaisdiupdneachigrine or trifluoromethyl;

(39)-2-(6- fI uoro- 3-((6-fluorobenzo[ d]thiazol -2-yl)(methyl)am no)-3, 4-di hydr
o0- 1H car blazl@pga(sgm}s hydijogeet methyle danethoxy-ethyl or cyclopropyl-methyl; and
25(3S)-2-(6-fluoro-3-((5-fl uorobenzo[d]thiazol -2-y1)(nmethyl)am no)-3, 4-di hy
dr o- 1H cad %r@pcﬁsentg(amgterpgpyggr@up@vh@i igl mono-substituted with fluorine or chlorine;
(3S)-2-(6-fluoro-3-((6-chl orobenzo[ dLCxazoI 2-y1) (et hyl ) am no) - 3, 4-di hydro
- 1H car bagnsl totre-palipilinarRastiqutar dbrumacgytically spceptitde sals) ehsusheeymioundsdi
n-2-yl)(2,2-difluoroethyl )amino)-6-fluoro-3,4-di hydro-1 H

30carxazofy R (rddher kbt @ché invhticiRtdisted td cBRPbit &coRRY MRERHBAERE ! Y
accept abl e salts) of such conmpounds. 27) Further preferred conpounds of
fornul a (qmb%f%mﬁ'étﬁﬂh&@ia Wwheigbdi nent 1) are sel ected fromthe group

consi stin

35(39) - 2- '%SFGP(®BB§J'IU8W%pyI pyri m di n- 2- y1) (et hypani no) - 6- f | uor o- 3, 4- di hydr
0- 1H car ba% % )acetic acid; WD 2011/117798PCT/ 1B2011/ 051165 15
(3S)-2-(6R Weﬁfﬁs60t§ '“@‘Et y'folratW%tB@ﬁ’z%t[‘ﬂ] hzol - 2-y1) (net hyl ) ani no) - 3, 4- di hydro
-1H car bazpl 9(2H)-yl)acetic acid

(3S)-2-(6° f'ieBEﬁSS”t§ a(fr‘f?é?rﬁ\?'[y{ a@PHd‘SP%ﬂh is mengrspb#itwisd with Alugiing efr lorinécar bazol - 9
(2H) )acetic aci

52- (gﬁfl utdiodng ﬁ%isl{w RAtIGHEAT IRpREPRCEYBFallY 2Ga8PiehIR 85!ts3 ORsuANPaIPEUAYS: car bazol -
9(2H) -yl )acetic acid,

2-(3-(( 4-$)tErf¢|ﬁHHdtenﬁlid@iirﬁérﬂ|of3he’ Inverrdrydidtagitd @pmpodiddsosczoriiny @ Biydbee bH- car

bazol - 9( 2L 5 MR A& S ke 2%hSrein

R’ represents fluorine;
R? represents hydrogen or methyl; and

25  R®represents a heteroaryl group which is unsubstituted or mono-substituted with fluorine,

chlorine or trifluoromethyl (notably fluorine or chlorine);

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

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

embodiments 1) to 4), wherein



2-(6-fluoro-3-(methyl (4-(trifluoronethypthiazol -2-yl)am no)- 3, 4-di hydro- 1H
carbazol -9(2H)- 10yl )acetic acid;

2- (3- ((5-woentvnutgl | soxazol - 3-yl1) (et hyl ) am no) - 6- f | uoPeTABZMdDIIYEN 0- 1H- ca
rbazol -9(2H)- yl)acetic acid;

2-(6-fluoro-3-(nmethyl (1-nmethyl- 1H pyr azdl - 3- yl) am no) - 3, 4- di hydr o- 1H car baz
ol -9(2H)-_yl)acet] cid; . , )

T52-( 6. 1 RoAEBI Ty AGSEE: HAlRSEyh (03tably Jupiinel af KFUPO9 W arr no) - 3, 4- di hydr o- 1

H car bazol - Syl i id

(o T oot s T8 st o Btassutivals Poseniatic ROl 81 4G SOPBRYBTS: o( 24 - y1)
g e

621??6[ 1(‘: I 3g‘lrQ)+BfL(rmet yriboBinteat bf/ tHesioxaxttioh -r8latel) tardonppuddstactiondioy ¢o 2hl oas bazol -

9( 2H) -yl )acgtq’ic Ci S'I ) erei _ _

202- (3- ( (B '8?@‘6& 198 )RESIN 1y (et hyl ) ami no) - 3, 4- di hydr o- 1H- car bazol - 9( 2H

-yl j id: ,
)2| )(/6) ?ﬁfgﬂr%gr_e%fé(sggt_scrﬁfo&;agFgrglc}t?wHy%rlnf_);yl ) (et hyl ) am no) - 3, 4- di hydr o- 1H- car baz
-9(2H) - ' i d; .
o (3 (( 52kl S Aoy ey ISR 8 R) 2 SR BIHIE: 11+ car ba

ol -9(2H)- yl)acetic acid;

252- ( 3- ( (Bh)dhlustheppmboilidient 2f {hie) iGwesttion | rilateisrio )cofwptndd heaording tchemy P oft- di h
ydro-1Hc - - t o d;
2-(3-(( 5 < @@%@?%@%%ﬁ@(% r%@l ) ami no) - 6- et hoxy- 3, 4- di hydr o- 1H- car ba
zol - 9(2H) 2 j L g [ } A(Cone . «C-

27 (3-( (5 Rl BT YRRty CTF oy SRl Or PP PR RTS8 Y Ry ar o
- 1H- cldr ba@ohlkyl309(2H) -yl )acetic acid; or salts (in particular

pharmaceutical |y acceptable salts) of such conpounds; it is to be

under st oothd torthexpgitsdin patécuidsphermacsutichlly aapaniaile saltsh af sushgoemweadmi ¢

center, which is not specifically assigned, may be in absolute (R)- or

absol ut e {5)x GRGt @HibBLIRA of W R0drkon 1EERBREToABRAAM A5biaRy 16 aN8Re of he
plural formis used for conpounds, salts, pharnmaceutical conpositions,

di seases @RePdimentsi1k& Sxai%3 tq $0) whegied to nmean al so a singl e compound,

salt, or the like. The term "pharnmaceutically acceptable salts” refers to
non- t oxi ciR” iIrBRTESRIS cygrodsngdneteylacthyl ardrenyl. baseetherrethin 2ekaifldoropidyle pence
can bg IdpfopyPRkthypel ection for basic drugs”, Int. 5 J. Pharm (1986),

33, 201-2I7. Thé conpounds of formula (1) according to any one of

embodi menfgy thknd 9a|?s7()ngp&ﬁcd@?%ﬂﬁﬁ&éﬁli%%bﬁcéﬁ%’&@%é\&b_%f Shtdniddargof . may be
used for the preparation of a nedicanent, and are suitable for the
prevention and/or treatnment of di seases selected fromthe group consisting

of chr oni B)dhérieneambafimeny ot fhenrysdionirelalesde/mporads aCCoEdAD g amhgna 6
asthma, abhBsdhentast @ or®0sd NPPAhéieth ast hma, severe asthma, rhinitis,
allergic rhinitis, angi oedema, 1nsect venomallergy, drug allergies,
allergic gi ,@Eﬁzjs@hg,hy@}dg@ﬁ@} fefgphritis, allergic conjunctivitis, atopic
dermatitis, bronchial asthma, food allergy, system c nmast cell disorders,
anaph acindctoIn®sHts (W pdriculdrphafBdceiBcallyilacedprdily 8ale9bf iich,cobtpoands:
obstructive pul nonary di sease (COPD), inflanmmatory bowel disease and

r heumat oi hritis; 15 eosipophil-related di seases conpri.sing small
Vosser vatdh rihabetboeEh Bt BRaReril i, BT P A Ao Gy AR aTORRE 65 s,
m cr oscopérabgidhygatedi) td 1), waadinor gan- speci fic subsets of the latter),
hyper eosi nophili c syndrones |i ke eosinophilic pneunonia, eosinophilic
esophagi t RsrepreathisXCesqphauinbiably reewiinophi | i ¢ endocarditis (Loeffler's
endocarditis), eosinophilia-nyalgia syndronme, eosinophilic fasciitis,
eosi nophi drdctopiis saltsgin gantidular whiatmasce(ally iacseiéble salsa sE3ychansipoapds. | i C

ul cers, angi ol ynphoi d hyperplasia with eosinophilia (ALHE), eosinophilic

cel lwd tis( [ roni G eos hi | i i a,.

cyndrome. T Bs RREDAMEL o i Al fioR 3HRE)8 el & s o g s o
basophi | -erebatimdnidi1s &ad)es,9) toter whenegpn basophilic | eukem a and basophilic

| eukocytosis. In a preferred enbodi nent, the conpounds of formula (1)

accor di ngRt epeasgnisrechaiéroady! groupdihieinis singYbstitutedi7yr, momo-h ali-swstitutect alhkesein
acceptablg_s reof. u ratiQp of I catrent ,
and ar o sheraprBublS R na gty Sccy? ok el biRRR: it ot RalBBEh RS o
from t he Qnaliy, Eariakaxpg(CafCaibiohoaikyl and phegiyt ast hma, eosi nophilic ast hma,
severe asthma, allergic rhinitis, angi oedema, insect venomallergy, drug
allergies, allergic sinusitis, allergic nephritis, allergic conjunctivitis,
atopic dermatitis, food allergy, 30system c mast cell disorders,

anaphyl actic shock, urticaria and eczema. In another preferred enbodi nent,
t he conpounds of fornmula (I) according to any one of enbodinents 1) to 27),

. o M o I



10 preparation of a nedicanent, and are suitable for the prevention and/or
treatnent of di seases selected fromthe group consisting of

basophi | -wel2atied7¥8seases, conprising basophilic | eukempaTanzh1besoehi | i c

| eukocyt osi s. The invention al so relﬁ es to the use of a compound of
formula (1) according to any one of enbodinents 1) to 27) for the

preparation of phgrmaceutical conposjtions for th reat ment 15 and/ or

b ophy | axir! g FRsAorstoH PhBeAPoul <Al SaeeP i SIS BT SRUBREP S al so
relates to pharmaceutically acceptable salts and to pharnmaceuti cal

conposi t i 18)A anthef emiobiateno0s thef incanipauadsesab doatpouhds fédordieg @ dhyngné of any

one of enbodi pents 0 . armaceuti cal conposition according to the
pr esent i‘?'mg(ﬁ 'WSW%%?‘RQ%@%&1@e§5?reglne 20 conpound of fornula (1)

accordi ng,$ 0 an ne of enhodi nents, 1) to 27 or a phar uti call

Acoept ablR. Gxrepfics Bl Yol WhEr i bt RoRoR Gy T brboama or
di | uerit s (@nthbtyrfluadpelvactisrine],meetboxyp tiflndonadthyfl or phdrgyl; (1) according to any
one of enbodinments 1) to 27) and their pharmaceutically acceptable salts
can be usad taghersalisqanEmticarehgrmaaeutidetly faoceptalfle 28i{shaf stebawtripoahds.
conpositions for enteral (such as especially oral) or parenteral (including
t opi cal | 4 i £ | at,i .o 1 plstration e i e
phar maceut i c%ﬁﬂthgﬁgtr)@f)fj 'h%ﬁzoﬁgr? 'E?ée@?H] erglta r;eé tlgndog{bﬁﬁﬁ%e?gﬁ(ﬂ@@%gw 8{])%%?
fam | i ar ¢robeadipepteris.ch), @id)itd &4, wheteire art (see for exanpl e Rem ngton, The
Sci ence and Practice of Pharmacy, 21st Edition (2005), Part 5,

" Phar mac et iepadseMsraihetetaanyl gooupdehipip isblinsshetilutey of inpmiorrtibstituteid | Withairasogen,

W I kins]) LN Dg L hes « ri o} o} (1) Mg
phar nseu(GrearysPaiS of A8 & Eplafen SARE MRHRY PhudBeTthrht), heb Bl or

t her apeut tritedrbpethalluabl e substances, into a galenical adm nistration form
together with suitable, non-toxic, inert, therapeutically conpatible solid
or |i qui danseterthesaliseinepartiduiar ahdrmadeutiestly reckptakie altsp hbsushentrovads.

adj uvants. 35The present invention also relates to a nmethod for the

prevent | ofk)f i8R BRI 81 oS fion ELRALY BLELRARCILARIRLM GRJLAS o8 OF
di sor der ntioned herein conprising admnistering to a subject a

phar maceugmeedimgntgdy ta/e) apthi4)ovheretonpound of fornula (1) according to
any one of enbodinments 1) to 27), or a pharmaceutically acceptable salt

t her €of . %@ptﬁs@%?rﬂ heteveanyligseumBieh i ensuetitutesiorraperaasubptifusgsewitie duorine,
especi al | ygtde(H Sk HiBFdruthyi! abel l ed 5 conpounds of fornmula (1), which
conpounds are identical to the conmpounds of fornula (1) except that one or
nmor e at oNgn{B\ke S5 inb&a‘?fﬂ:lﬂé?@hﬁﬁﬁ&egﬂcﬂ?a LIEIRNAIRY of ARNTRMROAR@N C number
but an atomc mass different fromthe atomc nmass usually found 1 n nature.
| sotopically |labelled, especially 2H (deuterium | abelled conpounds of
formul a (19 Aftthenpibodiment g ther iBventioniralatasdosopmoupds aerorgip@ Ay one of

i nvent i onemiBISEAEUY kP )Ohééiy ogen with the 10 heavier isotope 2H
(deuterium may |lead to greater netabolic stability, resulting e.g. in

i ncr we_deI fbpYésféﬂts"'a’ihfateI’ddcr}ﬂ gebug @ﬂiéﬁ@uﬂﬂﬁ;@ﬁlﬁtdd&ﬁ%érﬂj@%sﬁtut&f wiﬂlﬁﬁuérﬁ@d to
reduced inhibition of cytochrome P450 enzynes, resulting

( . n , e.g. in an
i nproved SHITEE rﬁF'fJquI”B‘?thV'n(”eI@@'yéﬁﬁ'b‘%i?lh@Hi{”‘?ﬂ witi, JuPniRFetft INe) HEhes@ dekinds
of fornmul getélohry®li€ defictdds @oAPItAlGroUY 3b®didtRd. o bydimry @{cﬁadlyﬂgg)tilrmﬂneryly
with one or nore deuterium atons, d he 1 onpounds of

In a sub-enbodi nent, t 5¢c
formul a (P8nzarazolbinotalbt benzexeadr2iyAmed heazgthiazelyl (nplaBly HsnethiegoliZyél | ed
d f f I I d i I to th th
ot ocPidParh alsdin PR g D e PBA B SHE POReE CORFPHRFon of

suitable reagents or starting materials. Any reference to a conpound of
formgsa (20),A (Urthér enbdinleni ) thenintdritdntrestesi td dothppenddedosdio® b asy dhe of

referring aljsp to th alts (and especially the pharmaceutically acceptable
salts) of°% m%ﬁﬂé& s°r8§§° i%pwg?h%l”ate and expedi ent. The preferences

i ndi cat ed_f or the compound f formula (1), of course apply, mutati,s, nutandis
Lo t he cORpOTRIERETST AYBRIIT 2 1 s ddtodish SE - SBREL D (TS as
wel | as tmethbry, i dosorasttlylhahomy ¢aid céthbly uasasyituadl er rvahd-sulsftitutdeinctbapounds
of formula ﬁ%%,.@jlfornulr.élsTl@ or of formula (1s12). The sane applies to
25 these RSHIBIHESUQENGreRICURGERITUOORENL: maceut i cal conposi ti ons

cont aj i n hese ounds as,active,.principl or.to.the uses of these
conmpothdshep Eh s BT HRITP or g o AR e S Br 1B R ERLAl (e

di seases according to this invention. Unless used regardi ng tenperatures,
the term"about" (or alternatively "around") placed before a nunerical
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 mnus 5%of X to X plus 5% of X. In the particular case of

e - a I I - T o



15 to the sequence of reactions outlined in the schenmes bel ow wherein R1,
R2 and R3 are as defined for formula (1). Other abbreviations used are
defi ned iwotha/laxp8ri nental section. In some instances POE/IBENENFIE6Yr OUPS
R1, R2 and R3 mi ght be inconpatible with the assenbly illustrated in the
schenes bel ow and, therefore, wll requH'e the use of protecting groups

(PG . For,_ex e it b cessary to protect reactive functional oups
Such” as. 981 iy QRey SmeRRIS T PR R HEB TP BORPOGR RO e b 2ot Thy o
desired igmbdementaal) tpT1Hpwhéreint 0 avoid their unwanted participation in the
reactions. The use of protecting groups is well known in the art (see for
exanpl e "IR¥ epeskhies-Reropyrimidifegani ¢ Synt hesis", T.W Geene, PPGM Wits,
Wl ey-Interscience, 1999). It will be assumed that such protecting groups
are as neaesteahd/ salts (Pl @etculdriphbimeadeati¢aiviangepdase sal) obsuchfoompexadp! e, PG
when used as am no- 25 protecting group, preferably refers to a group such
as terdt-hbygoxycarbanyl .. benzyl oxycar.hony| r allyloxycarbonyl. nost

o ef orabl DAl TL EOPgUEED AL e RFRR P eres o Rriobb B SRERIN Y aPodhe Luch
as an actenddidentgdn toxy4)gwberpin( f or exanpl e a nesylate, tosylate or a
triflate) or a halogen, in particular chloro or bromb. Further, Rrefers to
a (Cl- C4)Rl tepresgnisumpbenmmozbza-abll-yorreebéndothiatoh@yl-group ewhich gtaups anel optixstally

pr ef er abl . I ral , ] _.chem cal transformations can be
perfornme 8@%?)%%1'}1“3&1V(\)/m\]/\/gﬁ?cﬂﬁ?ﬁoé\ﬁnq%yt‘%ndard met hodol ogi es as described in
the liter r ' ' r I T ounds

ot ai ned A0 SHsTM BRI 2 rhibshi R HLEaR A SR 0P dcn CoABORRE TS
thereof in a manner known per se. WO 2011/117798PCT/1B2011/051165 20
Generld)l | y23)dbitprthengmbotiinfent nfithe iovgntioanelbtesdbtcanmpednds agnoadinga eny one of
derivativ, ; i | ref - | or
ort - but yr " SRR ZPL SRR Aokt Lot L BRkabogFk M &

rout es. Cigpiciechinsomiuld brnul a (1) wherein R2 represents hydrogen can be

obt ai ned by saponification of ester 2 with a base |like LiOH NaOH or KCH 5
(notably NaOH) in a solvent |ike MeOH, EtOHR2 THF, acetone or MeCN (notably
MeCN) in the presence or absencerdf water £sS¢ 1, method A).
Alternatively (schene 1, nmethod B)\=sonpgurfls of fornmula (1) may be

obt ai ned by al kyl ation of ester d ; 2 with an al kyl ati ng agent

R2- X, wherein X is a |leaving group kRD 6m de, iodide or triflate, in the
presence of a base |ike an al kali carbgnate (e.g. potassium carbonate or
cesi um 10 carbonate) or sodium hydride Tootlably sodium hydride) in the
presence of an aprotic solvent |like DVF; followed by a saponification of
the ester function with a base Iike Li@t,y NaOH or KOH (notably NaQH) in the
presence or absence of water. Conpounds of fornul as&l%i may al so be obtai ned
by relductanddodhs pritsi (rpasticutas pEgtnezceytically aceaptalie Galish obsiichl c@ampHRIR2 A- CHO,
wherein "R2A-CH2" represents R2, in the presence of a reducing agent |ike

15 sodi umgyRnHpeF ehrdlinitat bt HeentBRtrekitdsaoAeRdouh®d b@@?@ln%o O%'ny one 8{4
or

saponi fication of the ester function with a base |ike LiOH N .
(not abl y fBEeimMeRistHdo g2k ydiecain dhe alprnlifie sopfourgiionrof (ke REROIENICHENIEH S €5 .
Ester derjemdibyRSormuRY,,be prepared for instance by a microwave assisted
reaction of the amne derivative 1 or its acid addition salt (e.g. HCl
salt) with a heteroaryl hal ogenide R3-X, 2Quyherein X represents for exanple
chloride or bromde, in the presghce of a Dba e3Iike DIEA in an aprotic

sol vent such as MeCN. WD 2011/ 1TR798PCT/1BZ07R7 051165 21 R3-X DI EA, MeCN
MA 180C HN-R3 (nethod A) NaCH aI (rrethod B) 1) R2-X NaH, DMVF 2)
NaCH reductive am nation (nethod ) BRA/CHO NaBH3CN AcOH 2) NaCH

CO,H

20 (Ist2)
and to the salts (in particular pharmaceutically acceptable salts) of such compounds.



HN-R3 IR NR2 R3 sNNR2 Schenme 1 (R represents (Crat)al kyl) Intermnedi ates
of Structure 1 are obtained after renoval of the protecting group (PG from
an i nt er e0i2at1e110f98St ruct ure 3, appl ying reacti on condi PCOAB2HNOIMG6Y O a
skilled person. 5 Preferably, the prot ei:%i ng group is a group such as
tert-butoxycarbonyl, benzyl oxycarbonyl, ©or allyl oxycarbonyl, nost

preferably teft-buto arbony|. A tert-bytoxycarbonyl grou. referably
be”r emovetPlt T BB heierfar Eloai Sam e areatiing grbodiment
2011/ 1177PBRGITth ER28134 cODPpAORIs? fdNuRGs,; St ructure 3 An internedi ate of
Structure 3 is generated by reacting an internediate of Structure 4 with 5
a conpound of Formula L-CH2CO2R wherein R aggd L are as defined before, in
t he presence of a base, such as g{esi um car?)qﬁlat3e, sodi um hydri de, potassium
tert-butanolate or the like, in a\suktabl€g0lVent, such as acetone, MeCN,
THF or dioxane. Suitable L is a | eg p such as hal ogen (in
particul ar bronmo or chloro), nesyl ’ syl oxy. Preferably, the conpound
of Formula L-CH2CO2R i s et hyl bronoaceg‘\ate. HN- PG N H Structure 4 An
internediate of Structure 4, with PG as~@gsgribed hereinabove, is for
i nstance obtained in a Fischer-type indol'e?synthesis according to the
literature (J. D. Ha et al., Bulletin ?If t he 15 Korean Soc. Chem 2004, 25,
1784-1790): reaction of a commercially a‘Q)ai | abl e or well known hydrazi ne of
St ructiur ewkeréiei t her as a free base or as a salt) and a cycl ohexanone of
Structure 6, which is commercially avail able or whose synthesis is as
descr i bedrl reptdsenbiovenarenthi@imednotablgfladined;, f ur ni shes the desired
intermedi ate of Structure 4 as a racenate. Structure56 I n anot her
aspect, aR’ieptesenisdivetogeonbor Sethyt (notablyimetybbarai ned t hr ough protection of
the am no group in a tetrahydrocarbazol -3-ylam ne of Structure 7 with a
her ei naboite reresents ey riptigin-@t\é cwhinly igr mopo-appdtijuted) ined-hositiork mothn fluering or
skilled p . | : 1.N0= - Qf fet i i a .
ctr uct ur 0ng; EREBEATRY SRS BBACegiolR, ) o BB RER A hrRk: or

10 benzothiazol-2-yl 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 (l) as defined in embodiment 1) are selected from the
group consisting of:
(3S)-2-(6-fluoro-3-((5-fluoropyrimidin-2-yl)amino)-3,4-dihydro-1H-carbazol-9-(2H)-yhacetic

15  acid;
(3R)-2-(6-fluoro-3-((5-fluoropyrimidin-2-yl)amino)-3,4-dihydro-1H-carbazol-9-(2H)-yl)acetic
acid;
(3S)-2-(6-fluoro-3-((5-chloropyrimidin-2-yl)amino)-3,4-dihydro-1H-carbazol-9-(2H)-yl)acetic
acid;

20  (3R)-2-(6-fluoro-3-((5-chloropyrimidin-2-yl)amino)-3,4-dihydro-1H-carbazol-9-(2H)-yl)acetic
acid;
(3R)-2-(6-fluoro-3-((5-(trifluoromethyl)pyrimidin-2-yl)amino)-3,4-dihydro-1H-carbazol-9-
(2H)-yhacetic acid;
(3R)-2-(6-fluoro-3-((4-(trifluoromethyl)pyrimidin-2-yl)amino)-3,4-dihydro-1H-carbazol-9-

25  (2H)-yhacetic acid;
(3S)-2-(6-fluoro-3-((5-fluoropyrimidin-2-yl)(methyl)amino)-3,4-dihydro-1H-carbazol-9(2H)-
yhacetic acid;
(3R)-2-(6-fluoro-3-((5-fluoropyrimidin-2-yl)(methyl)amino)-3,4-dihydro-1H-carbazol-9(2H)-

yhacetic acid;



WO 2011/ 117798PCT/ 1B2011/ 051165 23 the presence of a base such as DI EA and
a catalytic anmount of DMAP or dinet hyl am noet hyl am ne (preferred) in an
aprotic swbvent113198h as DCM  Structure7 5 Both, the (RpCTARZ1I/NE165
(S)-enantionmer of starting tetrahydrocarpazol -3-ylam ne of Structure 7 are
obtained in a stereospecific reacti on f | owi ng a procedure described in

and EP 02485287 CIOICOHFPIEE 2 el amrE-argro-s -dyaro-1Fcamiazo g3y -
(3RS) - (3- ﬁyﬁcgm;éc@ 3, 4-tetrahydro-9H car bazol 9- yl)-acet ate hydrochl ori de

5 SooET LA S SR e PR Sy oD, 2005

(3R) - ( 3- tys;yat;eM@dgycar bonyl am no 1,2, 3,4-tetrahydrol59H car bazol -9-y1l) - acet

ate i er d f faor |) or
AR T TR e e e T MR
E‘lxtures wHWWIﬁﬁaasd t he (ra]nantl oners may ]E)e separated using met hodsf
nown to ski i art ornat | ep. on of 20
i 25t ot e BABIuPEES: etﬁy'nﬁqét@om?thw@ﬁw A2 3B Insan O OnTEEM ek
Regi s V\he@(k[a;glﬁ;da)méd@ p.m colum, a Daicel ChiralCel OD-H (5-10 pm
col um, i.cel or A 5 ., Typic
LR Y TR S N e e SO KL e
plreselnnce QXQHablsﬁmeaaﬂ, an am ne sucp as Et3N and/or diethylam ne) and I
el uent B , a te of 0.8 to.1 nt a
section: (RReanhpreaneRebutiuafliFabenhiutda Rt it i WG
APCAIl | ophg(eH-yidtetic Bngi ndi ng Boctert - but oxycar bonyI BSABovi ne Serum
Al bum n neDI p Ia'n? :
DVFDI ot hy TGP BE> BB TR RTINS -G VPP RAT R DU Bt
15dpndecaysd;per m nute EAEt hyl acetate EDTAEt hyl ene Di am ne Tetraacetic
Acid ESI - ectro | oni zat i 0 S . Spec scop 20hHor(s)
rEpedh ( ARy Rt B b SR E TR usBERH SRRl A tsegtbacdl
Per f or mangigH-yibetlc @tidpomat ogr aphy HSAHuman Serum Al bumi n
(3S)-2-(6-fluoro-3-(methyl(4-methylpyrimidin-2-yl)amino)-3,4-dihydro-1H-carbazol-9(2H)-
yhacetic acid;
(3S)-2-(3-((5-chlorobenzo[d]oxazol-2-yl)(methyl)amino)-6-fluoro-3,4-dihydro-1H-carbazol-

20  9(2H)-yhacetic acid;
(3S)-2-(3-(benzo[d]oxazol-2-yl(methyl)amino)-6-fluoro-3,4-dihydro-1H-carbazol-9(2H)-
yhacetic acid;
(3S)-2-(3-(benzo[d]thiazol-2-yl(methyl)amino)-6-fluoro-3,4-dihydro-1H-carbazol-9(2H)-
yhacetic acid;

25  (3S)-2-(6-fluoro-3-(methyl(quinazolin-4-yl)amino)-3,4-dihydro-1H-carbazol-9(2H)-yl)acetic
acid;

(3S)-2-(6-fluoro-3-(methyl(2-(trifluoromethyl)quinazolin-4-yl)amino)-3,4-dihydro-1H-
carbazol-9(2H)-yhacetic acid,;
(3S)-2-(6-fluoro-3-(methyl(2-methylquinazolin-4-yl)amino)-3,4-dihydro-1H-carbazol-9(2H)-

30  ylacetic acid;
(3S)-2-(3-((5-chloropyrimidin-2-yl)(ethyl)amino)-6-fluoro-3,4-dihydro-1H-carbazol-9(2H)-
yhacetic acid;
(3S)-2-(3-((5-chloropyrimidin-2-y)(propyl)amino)-6-fluoro-3,4-dihydro-1H-carbazol-9(2H)-
yhacetic acid;

35  (8S)-2-(3-((5-chloropyrimidin-2-yl)(isopropyl)amino)-6-fluoro-3,4-dihydro-1H-carbazol-
9(2H)-ylacetic acid,;



ILiter(s) 25LC-MSLiquid Chromat ography - Mass Spectroscopy MeCNAcetonitrile
MeOHWet hanol m nM nute(s) MeMet hyl 30 MSMass Spectroscopy MAM crowave

NNor mal i twoab11gial198i on NVRNucl ear magneti c resonance PB8PmaBphabdi1@uff ered
Sal i ne 35PEI Pol yet hyl enei m ne PGProtectipg group WO

2011/ 117798PCT/ 1B2011/ 051165 25 PGD2Pr 0% agl andin D2 rtRoom tenperature

S e o LSRR L0 oIE AR o omcet
TrisTri s-{dnyshop8prptyhydatiaricripmet hane buffer 10 Vol Vol ume Chenistry General
Comer oi o0 SE3UPdUE ) BRL PRI SE BT A dAr S o g o S AP BPesil cat ed
in degreescidel sius (C). Unless otherw se indicated, the reactions take
or "ol dont (5T b THBR P arbeha Bl aoD Grand e hp ek By b5 i teesar i ons
(v/iv), und@ssyiaudticatied ot herw se. 20Anal ytical HPLC conditions as used in
AT ance: KBYE PGP RoRTE T o oo SeB B! e b Ay
Det ect or ypdetc Migr omass ZQTM Waters nass spectrometer (el ectron spray
o roes b BB BB R R h biense Phet bt "
25Arridy DeResyigdcedidcid; Fi nni gan AQA mass spectroneter (LC-1 and LC-2). The
(G- 1: AnalyvPdanrploopieatib pent sy amoer s b St o TBmbardl 2, 7
pm VAt erg@H)-li)aedc agdadi ent of water/ 0.04% TFA (A) and MeCN (B) from 5%
t28 1 2/5%1 ? 7@%&&%1%(?@ B%ﬁgét%%%g |-24y|§( mrgtrllyrfsla eri no?—%tfﬁj%trcl)-g,rlc%ydzrc}-q H[]crgrbaz\cl)\f-)
9(2H)-ylacetic acid,;

15 (3S)-2-(3-((5-chloropyrimidin-2-yl)(2-methoxyethyl)amino)-6-fluoro-3,4-dihydro-1H-
carbazol-9(2H)-yhacetic acid,;
(3S)-2-(6-fluoro-3-(methyl(5-(trifluoromethyl)pyridin-2-yl)amino)-3,4-dihydro-1H-carbazol-
9(2H)-ylacetic acid,;
(3S)-2-(6-fluoro-3-((5-fluoropyridin-2-yl)(methyl)amino)-3,4-dihydro-1H-carbazol-9(2H)-

20  yhacetic acid;
(3S)-2-(3-((5-chloropyridin-2-yl)(methyl)amino)-6-fluoro-3,4-dihydro-1H-carbazol-9(2H)-
yhacetic acid;
(3S)-2-(6-fluoro-3-((6-fluorobenzo[d]thiazol-2-yl)(methyl)amino)-3,4-dihydro-1H-carbazol-
9(2H)-ylacetic acid,;

25  (3S)-2-(6-fluoro-3-((5-fluorobenzo[d]thiazol-2-yl)(methyl)amino)-3,4-dihydro-1H-carbazol-
9(2H)-ylacetic acid,;
(3S)-2-(6-fluoro-3-((6-chlorobenzo[d]oxazol-2-yl)(methyl)amino)-3,4-dihydro-1H-carbazol-
9(2H)-yl)acetic acid; and
(3S)-2-(3-((5-chloropyrimidin-2-yl)(2,2-difluoroethyl)amino)-6-fluoro-3,4-dihydro-1H-

30  carbazol-9(2H)-yl)acetic acid;

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

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

35  (8S)-2-(3-((5-cyclopropylpyrimidin-2-yl)(methyl)amino)-6-fluoro-3,4-dihydro-1H-carbazol-
9(2H)-ylacetic acid,;



LC-2: Analytical HPLC on a Zorbax(r) SB-AQ columm (4.6x50 nm 5 pm

Agi l ent); Linear gradient of water/ 0.04% TFA (A) and MeCN (B) from5%to
95% B ovewoRoB/myTe8 flow rate 4.5 m/mn, detection at PCO/MRINI/031G3:
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Di 4 DAD t . . pol I PL- ELS 1000 E tect o d
2 oo B A BBl o B A B e P R R BB ™ °
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1) i 500 . m dded 1, 4- dji pxaspi 4.5]d - 8- . (48,0 g,
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35 Unless explicitly stated otherwise, the general terms and names used hereinbefore and

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



H2 Nn-Bu4NB H4 i toluene/ Dean-StarkDCM A m xture of

6-fl uoro-4, 9-di hydr o- 1H car bazol - 3-(2H)-one (15 g, 0.074 nol) and
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stirred at reflux for 5h 15 using a Dean-Stark apparatus. After cooling to
rt, the reaction mxture was concentrat &y in vacuo to give the crude imne
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dropwi se over 2h a solution of the previous imne (22.6 g, 200.074 nol) in

dry DCM (80 . After conpl ete ition, the reacti.on m xture was. al |. owed
Lo war m b Bzt ERRTEATY Seteltit et Bt S e TR ooy amostt of A i Ra S
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browni sh solid. This solid was dissolved in a m xture of isopropyl
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[ MtH] 30 . t: i 1 ni;c center at the

M 308 dase R Rbinn RGBT, O] oPL pblR AR SEARBRALE o5nLer o
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(3)- 8% 1 ouhat 3 27 G bds B OGP Bofioiaple sl hstpofnay ha yegd g the

sol gti oln wbpéﬁ)ierﬁoglajmedmm' egR)anbl- lptee!ayiteéildwycbr) the, ﬁp}aergiogearrch@?/ﬂdeamtbhn of (20

car bazol - 3- e 1 . Iz
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evacuat edagtimaeseavereesstiamd, alleegic damitis, amgicaderset insexd endm allengly badup adlengidd?. |t

was stirr or : J1 1 . : eljite. phad s Llphsed

it T g Ivaton e R BT B fhoFRE s hEy ool rob bty

2011/3017 798RET¢ iMBR0ddl dstdaSs, S@phescttshonk sirtiliasis @nd edzéma.EA, and washed

with 1IN T r e i : C i

or gani ¢ Aty SEHER SRR B8 HRRbE P i O AR RRE BE o
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[M+H+M90\gr:epgréﬁonl%f 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,



5HPLC (chiral HPLG-1): tR 36.9 min (S-isonmer); tR 40.0 mn (Risoner);
(ee: 93.69% . A 1.6 Synthesis of

(R -6-fl mwoaoR/B7A89-t et r ahydr o- 1H car bazol - 3- am ne PolriBrlvgS1éte sane
procedure as (S)-6-fluoro-2,3,4,9-tet rah%/dr 0- 1H car bazol - 3- am ne,

hydr ogenati on of
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m n i soner nt hesi s o
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(Ng;?:og N ddsinbphitic $8ddilfid, adsMbphilic pustular folliculitis (Ofuji's disease), eosinophilic ulcers
uor o-

9- tetrah dro- 1H carbazol -3-amne (5.2.g, O 5 and
bon20 3 6. G Ao HRTHENE D SR ChBE ALK saé%%%ﬁ%wv@t%gewe?'s
0. 032 nol gyndAntesr (ﬁfi’(brf(flétgln@bhﬂh& lbokendiB42nd dDREEBBY lsamdromet (MrugniRaeh (WitH6 g,
7.7 rrm)l) %’%ﬂded T Erripgﬁ?t rt was continued for 15mn, the
reaction nf la\ghd %’?e{n"é YNR'OE®Y- ag. NH4C sol ution. 20The aqueous
8has§ waslingpét alggz]@cbréwree ewibobintal thé bempeurias v eoraua(mi abc@miﬁgaﬁtaﬁy\@ﬁé of
ri ed over

d and trat ff
S0l T, CrEmbRiRes b i) B pRRGrRNi) Bl RS HarsR Roy P e e
;gilm/lﬁg-@ﬁgécr_?_ﬁr%bg dlﬁleg(%:iﬁgngnlamg ]a-[dg/l!;hi}abtle'S@cﬁ thé. preV@tlotn and/or treatment of
n
CorT ! vor cdigmasts el 300005 Hed Pt B50 BrsorRlp et o Tetasabo EPBRISIES 1 he

sanme pr ocmi;ubﬁ!lh(a&uk(S)]rateenldtbabU;bmlic leukocytosis.
(6-fluoro-2,3,4,9-tetrahydro-1H carbazol -3- yl)carbamate, the titI e

E:R)/H_rrl?uound ﬁ?éilﬂegrgt%nna sdo ra%t%s é tﬁ?ﬁllgglr %P;n?)g%%lgﬁ?%ulg I'(IS:_a%z:c:)rdltngzto any one oP /
2-(3-((t eembmmemdaltd)@nyfbt)mmpm;)arzﬁrohlaﬂohamihoéutiﬁahymmu-lscf@*rtbanedatﬂ&(nﬂH) -y
I)acelltsate BocNHBoC . ftA St?' ut i on alt é bronpacetate (3.08 m, 0.027
nol ) FNEEORNYEX §F e %’8@[8%”5’1“8% S€8°%% a mixture of (S)-tert-butyl
(6-f1 uor offy 3prédséhtt etveatioyndradsd Hetaad atnolph3rmadeliticallh amedeptdbe Ssaits @n@21o nol )
and Cs2 20.5 9,, 0.063.mol ) in dry DVF (145 ). The 15 resultin

oactt on M dre el RepRiBRs et dr il Shfor el FERtHoRe tne
reacti on amyxdngref ewtddipeanted) tor27h wat er and extracted with EA. The conbi ned
organi c extracts filtered

o e A B Resl oS Ao Aoy ot abfens Mol g Br it st i o
1/ 1) 29avecdnmundt biedormanpolindcesdiagptd enyebh@vofs embddiniOtsC-1ySto( 12C) 2por 4 R:

1.04 nin. /ha[rmalc_gutlcalgl acceptaVB s%ﬂjtlér%gﬁ;gg %1%Ce1|-ét|:{'/g %%%%’tl e(l)nSdlc:)Lp(?long%/ carriers and/or
diluents and/or adjuvants.

The compounds of formula (l) 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 especially 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 to 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 relates to a method for the prevention or treatment of a disease



A.1.10 Synthesis of (R)-ethyl

2-(3-((tert-butoxycarbonyl)am no)-6-fl uoro-3, 4-di hydr olH carbazol - 9(2H) -yl )

acet at e \WvMBaoMHBO™S 5Fol | owi ng t he sanme procedure as @ErABrhybhs1165

2-(3-((tert-butoxycarbonyl)am no)-6-flupro-3, 4-

di hydr o- 1H car bazol - 9(2H) ypacetate, the°title conpound was obtai ned as a

Wmtefoam LC- M5 ( L tR_1.06 MeH] : 391. 14. Al 11

Synt hesi sOofISPEFT aﬁw 32‘ {‘%reé{hFﬂ'BP%s”Fg @HFﬁﬂ'%‘gﬂAQ%?%ﬁd?tg’J%&acQP?IE%‘F‘J%%&Y—D -

%Ox(/l?)) ?((Ie'[@dtlee AyHdUuACHT 20ddntiund oEfch)af(l)'E\@c@fdm@L{d g_ﬁﬁage 8?&|_rfbd)d3ﬂ8e@f%|10 gz)( 22|13)|§ hy: )
tert t 0x 0) -.6- or o- i hydr olH car bazo y

acetate (‘%raquf,rmégy'?}g'falﬁb%‘%%b@ It%ﬁﬁ\FQSO m) was added dropwi se 4N HCl in

di oxane (52.5 m, 0.21 nol). The resulting reaction m xture was stirred at

OC for 15Phdpresehttimentian alsb ifichudes isotodibatlyramatitd oaspatislyuite (dsateriaon cavetiedt ed

in va quo and th ul ti d was di ssol nd
ndded ar SEPARER T By Wioh CofRubeS i s lip b cabbSutts v ai i Nar 1 ux
over ni ghtexcApt that ooelar mgore catorhs Hakie eraelacbteeorrepraarédj by anastoonBaty that e n
vacuo to ffordthet tl e, canpound e owder IR
065 m . Foriiyrts s by SRTRSER Siftierd g AT T s L RaRA IR H et
Synt hesi slsofopich)y Iebmeld Bs{eBtatipi’iH qd €stédiuroy lab&8led- azbn’rppdn@s diHooranlb &l ahd $aR4) -
yl ) acet at ochl e NHBocNH2 HC rocedure as
() 2ot hyi TartbE BB MBLAE b b e Hespat bYamiona s R SORar iRl ife
hydr olcﬂhl oidati@r isdiepd Pi | (deatonqo)ntywasd abtgéated metabalid atapéitys absultind. €-gMh
(LG2): tR_0.64. nthels of benzyl
(6t uor dnreseet ¢y e rhattiie 'or, Robadd dosad o B RarramsVoRaR o redygech
sol ution mhubhenbybytodwrome%bcdmymba casltmps.g. hzh %movea?saaetymsnjﬂ)e andnel-
fl uor oph hydrazi drochlorlde
(145 ) SR RT 0P BRI I bPdnds SnfraPa o gt ispBpftaly kB4t | o
m xt ur e wasy diré Uslsadledi dirﬂly kAthaoite Wash@d dedtdrisatatargs. NabiGOd-aobadiment, tHée
aque phase S e rac tw ce t,h i ne rganj c,extracts
ner e \ashatRurRS <& TRt Nul ks el presRemdeaedngl l rissodRlyG ke
MySO4, f|¢d1mcmddarkﬁf &mmo@nt(lr)arhayl ben prematedtuo ghalegyt he thiet hetrmgpmmb% a
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purificati

materials.

Any reference to a compound of formula (1), (Ist¢) or (Ist2) in 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 expedient. The preferences indicated for the compounds

of formula (1) of course apply mutatis mutandis to the compounds of formula (Ist1) and the

compounds of formula (Ist2) as well as to the salts and pharmaceutically acceptable salts of

the compounds of formula (1), of formula (lst1) or of formula (Ist2). The same applies to

25 these compounds as medicaments, to pharmaceutical compositions containing these
compounds as active 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
before 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 to Y plus 5°C. Besides, the term “room

35 temperature” (rt) as used herein refers to a temperature of about 25°C.



LCM5 (LCG1): tR 0.83 min./ [MH: 339.25. WO

2011/ 117798PCT/ | B2011/ 051165 34 A. 1.14 Synthesis of ethyl
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(2H)-yl)acetate Br/.COREt Cs2C33/ aCf one Et )2C) H 5To a
solution of benzyl (6-fluoro-2,3,4,9-tetfahydro-1H carbazol -3-yl)carbamate

(29.8 cetone (25 s added 2CCB (7
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t he obt ai ned product vvere separ ated by preparative chiral HPLC

(S) - et hyl As mentioned earller compounds of formula (I) modulate the PGD, activation of the

2- (3- ] - 3. 4-di hydro-1 b -
Toyt) b ot aR et PRt PAe ol Bl s of ittiStibaini MAg SR BRipf T 8 Vallery o oA
2-(3- E( E bena,yd xoxvo ﬁm‘ b;lcmwdpali?ayslo'm;elgatfniltwof gre?goﬁapﬂuhyﬂbbfxm?hlia(r)hab?iﬁ t6(tl2é-|)
acet a chira : , m.n., .1 esj s
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hydr olghl oftiriereira A. BlalC J Fom4dd Fxp) Thas 2008e208(D), d14u4i19r adi Segpasiedet al.,
C(Chanoy sy BATHON P57+ 8163 572 respaeteh) 4P PR 3PS5 ST io5H e et a
te (1.67 igtheSegrimenta) pant. a m xture of EtOH (10.5 m) and gl acial AcOH (45
m ). The reaction m xture 25was set under 1 atm (balloon) H2 and stirred at

re for 1h§9uﬂhe?%sﬁec‘?%¥ l[h%%\%rﬁl%H is a\ﬁaécess for the preparation of compounds of formula

(). 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 (I). 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 fert-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 chloro or bromo. Further, R refers to a
(C4-Cyalkyl group, preferably methyl, ethyl or tert-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.
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WO 2011/ 117798PCT/ 1B2011/ 051165 35 filtered over a pad of celite and the
celite was washed with DCM 4N HCl in dioxane (9.75 nm) was added to the
filtrate wbizetv/ma®8t hen concentrated in vacuo. The resulPCirng2mlobiidesnas
triturated with diethyl ether, filtered qand the solid was rinsed with
di ethyl ether, dried in vacuo to afford®the title conmpound as a white
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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. HCI salt) with a heteroaryl halogenide R*-X,
20  wherein X represents for example chloride or bromide, in the presence of a base like DIEA

in an aprotic solvent such as MeCN.



(3S)-ethyl 2-(6-fluoro-3-((5-fluoropyrimdin-2- 0.89 1

yl ) am no) - 3, 4- di hydr o- 1H car bazol -9- (2H) - 387. 02 yl )acetate LC -2
(3R) - et hywo2e(16H11980r 0- 3- ((5- f | uor opyri m di n- 2- 0. PBTAB2011/051165
yl ) am no) - 3, 4- di hydr o- 1H car bazol -9- (2H)- 386.94 yl)acetate LC -2
(3S)-ethyl 2-(6-fl uoro-3-((5-ch loropyfinid in-2-

NH,
R'I
N\
N
1 \\COZR
R3-X
DIEA, MeCN
MW, 180°C
HN-R?
R1
N
2 \\COZR
1) R®X 1) R?A-CHO
alkylation NaH, DMF red.uctllve NaBH;CN
(method A)| NaOH (method B) | 2) NaOH amination AcOH
(method C) 2) NaOH
R? R
R1 R'I R1
N \ N
N N N
(1) OH ) OH () OH

Scheme 1 (R represents (C4-Cy)alkyl)

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 tert-butoxycarbonyl, benzyloxycarbonyl,
or allyloxycarbonyl, most preferably tert-butoxycarbonyl. A tert-butoxycarbonyl group may

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



0.92 3 yl)am no) -3, 4-di hydro- 1H car bazol -9-(2H)- 402.74 yl)acetate LC -2
(3R)-ethyl 2-(6-fluoro-3-((5-chloropyrimdin-2- 0.88 4

yl ) am no)wB,2dtditmpdr o- 1H- car bazol - 9- (2H) - 402.86 yl) areraBm11/bi3162
(3S)-ethyl 2-(6-fluoro-3-((5- 0.93 5

(trifluoronethyl)pyrimdin-2-yl)am no)-%z, 4-di hydro- 437.20

1H car bazol - 9- (2H) -ypacetate LC 1 HN-PG

R']

\
N
\\COZR

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
leaving group such as halogen (in particular bromo or chloro), mesyloxy or tosyloxy.
Preferably, the compound of Formula L-CH,CO;R is ethyl bromoacetate.

HN-PG

A\

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

R1\©\ Q PG
N,NH2 O

20 H
Structure 5 6

racemate.

ZT

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 Boc2O in



(3R)-ethyl 2-(6-fluoro-3-((5- 0.90 6
(trifluoronethyl)pyrimdin-2-yl)am no)-3, 4-di hydro- 437.07 LC -2
1H car bazwb-2011(AH98ypacet at e (3S)-ethyl 2-(6-fl uoro- BCr(B2011/051965 7

(trifluoromethyl)pyrimdin-2-yl)amno)-

4-di hydro- 437.20

1H car bazol -9-(2H) -ypacetate LC1 (3 3-ethyl 2-(6-fluoro-3-((4-

10

15

20

25

the presence of a base such as DIEA and a catalytic amount of DMAP or

dimethylaminoethylamine (preferred) in an aprotic solvent such as DCM.

NH,

Iz

Structure 7

Both, the (R)- and the (S)-enantiomer of starting tetrahydrocarbazol-3-ylamine of Structure
7 are obtained in a stereospecific reaction following a procedure described in literature
(Rosentreter U. et al., Arzneim.-Forsch. 1989, 39(12), 1519-1521; and EP 0242518).

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

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

Whenever the compounds of formula (I) 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
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 um) 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 Et;N and/or

diethylamine) and eluent B (hexane), at a flow rate of 0.8 to 150 mL/min.



0.91 8 (trifluoronethyl)pyrimdin-2-yl)amno)-3,4-di hydro- 437.14 LC -2
1H car bazol - 9- (2H) - ypacet at e WO 2011/ 117798PCT/ |1 B2011/ 051165 37 9
(3S) - et hywo2e(16H1f1980r 0- 3- (pyri m di n- 2-yl am no) - 3, 4- PCT/IB2011/051165
di hydr o- 1H car bazol - 9(2H) -yl )acetate 369,19 0.66 LC-1 10 (3S)-ethyl
2-(3-((4, 6-di net hyl pyrim di n-2-yl)am no 4
6-fl uoro-3, 4-di hyd o-c(Jg.H- carbazol -9(2H) -yl )acetate 397.02 0.76 LCG-2 11
(3S)-eth x%rt'%‘?'%/tl"‘(]%‘? 198 ((4- net hyl pyri m di n- 2-
yl ) ami no) AGordvigtidhgdaouddd leaeihnzol - 9(2H) -yl ) acetate 383.24 0.64 LG 1 12
(3S)-ethyl 2-(3-((5-chlorobenzo[d] oxazol - 2-
yl )am no) - 6-f |l uor o- 3, 4- di hydr o- 1H car bazol -9(2H)- yl)acetate 442.17 0.92
LG 1 13 (A&)Het hyl 2-(3-Ad#iszeidd] oxazol - 2-yl am no) - 6-
fl uor o5 3, 4-di hydr o- 1H cal&bazol -9(2H) -yl )acetate

aq. queous

APC Allophycocyanin
Bdg Binding
Boc tert-butoxycarbonyl
BSA Bovine Serum Albumin
10 DCM Dichloromethane
DIEA N,N-Diisopropylethylamine
DMF Dimethylformamide
DMAP 4-dimethylaminopyridine
DMSO Dimethylsulfoxide
15 dpm decays per minute
EA Ethyl acetate
EDTA Ethylene Diamine Tetraacetic Acid
ESI-MS Electrospray lonization Mass Spectroscopy
Et Ethyl
20 h Hour(s)
HEPES 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid
HPLC High Performance Liquid Chromatography
HSA Human Serum Albumin
I Liter(s)
25 LC-MS Liguid Chromatography — Mass Spectroscopy
MeCN Acetonitrile
MeOH Methanol
min Minute(s)
Me Methyl
30 MS Mass Spectroscopy
MW Microwave
N Normality of solution
NMR Nuclear magnetic resonance
PBS Phosphate Buffered Saline
35 PEI Polyethyleneimine

PG Protecting group



408.21 0.77 LG 1 14 (3S)-ethyl 2-(3-(benzo[d]thiazol-2-ylam no)-6-

fl uoro-3, 4-di hydro- 1H carbazol -9(2H) -yl )acetate 424.21 0.73 LCG-1 15
(3S) - et hywo2e(16H11980r 0- 3- (qui nazol i n- 4-yl am no) - 3, 4- PCT/IB2011/051165

di hydr o- 1H car bazol - 9(2H) -yl )acetate 419,23 0.63 LC-1 16 (3S)-ethyl
2-(6-fluoro-3-((2- (trifluoronethyl)quifrazolin-4-yl)am no)-3, 4-di hydr o-
1H car baz é 9( 2H) - yl)ace ate 487, 0.96 LG-1 17 (3S)-ethyl

2-(6-f1 uoraPa- ((2- met hyl qroaﬁagﬁa% n- 4-

yl ) am no)rt3, 4- di hydr o- 1FHRé@ haagdrafdteH) - yl ) acetate 433.11 0.66 LC-1 18
(3S)-ethyl 2-(6-fluoro-3-(quinazolin-2-ylam no)-3, 4-

di hydr o- 1%+ car bazol - 9(2 ‘31 ?’:fget ate 418. 99 0.79 LC-2 19 (3S)-ethyl
2-(6-fl uoTIBA3 ((5-fl uoro‘hmtzybédhexazol

yl)amno)-:3, 4-di hydro-1 az 9% | )acetate 426.01 0.94 LG 2 20
(3S)-€th sz (6-f1 uoro- 3r %egfm ywﬂﬁldun-z-
yl ) am no)TE’A4 di hydr o- 1I-1Fr¢fm|bhi32:@ﬂ|c&{|&|-|) yl)acetate 445.19 0.96 LG 2

THF Tetrahydrofuran

tr Retention time

Tris Tris-(hydroxymethyl)aminomethane buffer
10 Vol Volume

Chemistry

General remarks

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

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

reactions take place at room temperature (rt).

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

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

HPLC/MS analyses are performed on a Waters 2795 Alliance HPLC instrument, equipped

with a Waters 996 Photodiode Array Detector and a Micromass ZQ™ Waters mass

spectrometer (electron spray ionization), detection at 200-400 nm (LC-3), or on a Agilent

1100 system, equipped with a Dionex P580 binary pump, a Dionex PDA-100 Photodiode
25  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 5% to 95% B over
1.5 min; flow rate 4.5 ml/min, detection at 210 nm.

30



21 (3S)-ethyl 2-(6-fluoro-3-((5-nmethoxypyrimdin-2-

yl )am no) - 3, 4- di hydr o- 1H car bazol -9(2H) -yl )acetate 399.24 0.75 LC1 WO
2011/ 117'A96Ram/MBA811/ 051165 38 22 (3S)- et hyl PCT/IB2011/051165
2-(3-((6-chl orobenzo[ d] thi azol - 2-

yl ) ami no) - 6- f | uor o- 3, 4- di hydr o- 1H car ba2dl - 9(2H) - yl ) acetate 458.04 0. 95
LG-2 (3S)-ethyl 2-(3-((5-chl orobe%zol%d t hiazol -2- 0.96 23 , L

yl) ani no)~ 6 (8RNI IFHCho A LR ar T ATLFAYR I -OXAE My LMy AP &near Lc- 2

(3S) - et hydradiehbofiaten 0-039% THA (A &dd mde FaPP%th @598 ovE: B8 ndd: flow rate
2-yl)am no)s- 3, 4-di hydr o- 1H-car bazol - 9(2H) - 436. 09 yl )acetate LG 2
4.5 mi/min, detéction 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 ml/min, 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 Atlantis T3 column
(10 wm, 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 (o) 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, q, 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 IA (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 mL/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 mixture
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-tetrahydrospiro[carbazole-3,2’{1,3]dioxolane]



(3S)-ethyl 2-(6-fluoro-3-((5-fluoropyridi n-2- 0.75 25

yl )am no) - 3, 4- di hydr o- 1H car bazol -9(2H) -yl )acetate 385.72 LC-2 26

(3S) - et hyWO0201(13H1¢798- chl or opyrid in-2-yl)amino)-6- PCT/IB2011/051165

fl uoro- 3, 4-di hydr o- 1H car bazol - 9( 2H) -yI% cetate 401.79 0.80 LC 2
(3S)-ethyl 2-(6-fluoro-3-((6-fluorobenz ?d] t hi azol -2- 0.88 27

yl )am no) - 3, 4- di hydr o- 1H- car bazol - 9(2H) -yl )acetate 442.08 LC-2 (3S)-ethyl
2- (6-fl uoro-3-((5-fluorobenzo[d]thiazol -2- 0.90 28

yl ) ami no) - 3, 4- di hydr o- 1H car bazol B(2®) -yl )acetat e 441.97 LC-2 (3S)-ethyl
2-(3-((6-chl orobenzo[ d] oxazol -2- (€

yl )am no) - 6-fl uor o- 3, 4- di hydro- 1H pazol - 9(2H) - 442.01 0/)7|7) acetate
1

)
F\I:::l\ O/ TEA/MgSO/
NHNH,HCl — oM N\

N
H

2) ZnCl,f toluene/
Dean-Stark

To a suspension of MgSQO, (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-fluorophenylhydrazine 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 to 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 concentrated in reduced pressure. The orange slurry was
suspended in toluene (500 ml) and ZnCl, (38.6 g, 0.283 mol) 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 filtrate was basified with 1N NaOH (until pH ~ 12). The aqueous phase
was extracted with isopropyl acetate, the combined organic extracts were passed through
celite, dried over Na,SQy, filtered and concentrated in vacuo to yield the titled compound as
15 adark brown solid.
LC-MS (LC-2): tg: 0.80 min./ [M+H]": 248.19.

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

) 0

HCOOH F

F. \ . \

Iz
Iz



LG 2 (3S)-ethyl 2-(3-((5-cyclopropylpyri md in-2- 0.85 30

yl )am no) - 6-fl uor o- 3, 4- di hydr o- 1H car bazol - 9- (2H) - 409. 22 yl )acetate
LCG-2 (3yoerhyl17®8(6-fl uoro-3-((6-fl uorobenzo[ d] oxazol P2I/1BI19851345

yl ) am no) - 3, 4- di hydr o- 1H- car bazol - 9( 2H) 2%/I )acetate 426.23 LC-2 (3S)-ethyl
2- (6-fluoro-3-(qui noxal i n-2-yl am no) - 3 0.79 32

di hydro-1 caba 2 tate 4 C
2011/ 117 R eBin e P TR el igber S Fiddikglanel (337 g, 0.136
2,3,4,9- trabll)&htkbdm@-aﬂ;!d-(ﬂ% bﬁ)&@ésﬁm@mdﬂﬁfdeﬁtHS@aTlhe/rEWatérﬁ/asla&j’éli&wéﬂjﬁy off

enzyl % %e res&l |ng s s%reﬁs%rll_i-wggrs irre 4or §O¥n % a% ga(rlmlth% s%‘ééé%’s?én xas filtered
off and the yellow solid was washed twice with water (2x 14 ml), dried in high vacuum
5  overnight to yield the titled 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

0]
F n'BU4NBH4

\

N toluene/ Dean-Stark DCM
H

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 ml) 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 (20.9 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 ml). After complete addition, the reaction mixture was allowed to
warm-up to 15°C overnight. Then was added slowly (over 30 min.) at 4°C 2N H,SO, (40
ml), a solid started to precipitate. 10 ml more of 2N H,SO,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 yield a crude slightly brownish solid. This solid was dissolved in a mixture of isopropyl

25  acetate (135 ml), 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 agueous phase was extracted with EA. The combined organic phases
were dried over Na,SQ,, 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 mixture was stirred at 4°C for 1h. The resulting precipitate was filtered off and
dried in vacuum to yield the HCI salt as white crystals. This solid was suspended in a
mixture of EA (80 ml), MeOH (45 ml), and 1N NaOH (80 ml) was added, the resulting clear



A sol ution of benzyl (4-oxocyclohexyl)carbamate (1 g, 4 mmol ) and the
respective 4- 5substituted aryl hydrazi ne hydrochl oride derivative (1 eq) in
gl aci al AROQH0(161.187981 ) was stirred at reflux for 1h30. APCenBmoobimes to rt,

the reaction mxture was diluted with and washed with sat. ag. NaHCGO3
sol ution. The aqueous phase was extract twice with EA the conbined
organi c extracts were NaHCO3 sol uti on, water and
b Pne. ~ar R SURIORGSERITES 1o £ gt aite BHS uRs B VA B BOG e

title conqo@sr@dra@mdamﬂrﬂrmamemmnﬁﬂmew@guﬁe@héws wdre drex bve&tNeR SO, tiiered dndr t her

f t f ol b | . ,
D o el iae i DIEIOR 08 q (35 15,95 & the g SOTPRYd,s @ "Bt net | zed

accordi ngsdna t he above general procedure 15Table 2 RL Nane [M+tH] rniz tR

[ m n] benzyl. trahydro-1H carbazol -3- 0.91 H
321.2° Wéﬁ@%ﬂ&e 568 n 'E'L/ 3602
( 6- chl or oc@mmhefit: Tht eksighyieitaf Iid starcbgatit centr £&4h&B-posifion dflthe oBtajigdcar bamat e

2,3,4,9-tetrahydro-1H-carbazol-3-amine derivative was done in analogy to Rosentreter U.
et al., Arzneim.-Forsch. 1989, 39(12), 1519-1521.

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

10 amine

HaN'(s)
n-B U4N BH 4
toluene/ Dean-Stark

By following the same procedure as (S)-6-fluoro-N-((R)-1-phenylethyl)-2,3,4,9-tetrahydro-

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

15 LC-MS (LC-3): tz: 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-tetrahydro-1H-carbazol-3-amine derivative was done in analogy to Rosentreter U.
et al., Arzneim.-Forsch. 1989, 39(12), 1519-1521.

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

\

O b Ho PAOH), Q H2
N
H

THFI MeOH/ AcOH

20
To a degassed solution of (S)-6-fluoro-N-((R)-1-phenylethyl)-2,3,4,9-tetrahydro-1H-
carbazol-3-amine (8.96 g, 0.029 mol) in a mixture of THF (60 ml), 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



LC-2 benzyl (6-nethyl-2,3,4,9-tetrahydro-1 H 0.93 Me 335.15

carbazol -3-yl)carbamate LC-2 benzyl

(6-(triflwonronetihmdgy) -2, 3,4, 9-tetrahydro- 0.97 OCF3 4@ETAB2011/051165

1H car bazol - 3-yl )carbamate LC-2 WD 2011/117798PCT/1B2011/ 051165 40 OCH3
benzyl (6-nethoxy-2,3,4,9-tetrahydro-1 - carbazol -3-yl)carbamate 351. 16

0,89 L0 2 SR BEAll oS (L A gt omel Pl Frd SHIBY G S gar bazol

extracted with EA and the combined organic phases were dried over Na,SQOy,, 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): tg: 36.9 min (S-isomer); tr: 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,

; Q (S) H PA(OH), Q

THF/ MeOH/ AcOH
N N
H 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-phenylethyl)-2,3,4,9-tetrahydro-1H-carbazol-3-amine
10 (8.7 g, 0.028 mol) gave the title compound as a white solid.

LC-MS (LC-2): tg: 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-butyl (6-fluoro-2,3,4,9-tetrahydro-1H-carbazol-3-

yl)carbamate

NH, Boc 0/ DIEA
. @ \N/\/NHZ
|
N\ L
DCM

15
To a solution of (S)-6-fluoro-2,3,4,9-tetrahydro-1H-carbazol-3-amine (5.2 g, 0.025 mol) and

Boc,0 (6.66 g, 0.030 mol) in dry DCM (120 ml) was added DIEA (5.56 ml, 0.032 mol). 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. aq. NH,CI solution.
20  The aqueous phase was extracted twice with DCM, the combined organic extracts were

dried over Na,SQOy, filtered 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: 0.99 min./ [M+H]": 305.44.



F benzyl (6-fluoro-2,3,4,9-tetrahydro-1H carbazol 3-yl)carbamate 339.25 0. 83
LC-1 A 2.2 Synthesis of ethyl

2- (3- (((bwozgliomy)sar bonyl ) am no) - 3, 4- di hydr o- 1H car bazeC¥(Bj1/9iecet at e
derivatives Et o02c 5To a sol ution of H:e respective benzyl
(2,3,4,9-tetrahydro- 1H carbazol - 3-yl ) cafbanmat e derivative (4 mol) in
acetone (11.5 m) was added Cs2CO3 (10 mmol, 2.5 eq). The resulting |ight
brown suspension was stirred at rt for 10 mn., then ethyl bronpacetate (8
mmol, 2 eq) was added dropw se . The reaction mxture was stirred at rt for
48 h, pousad deﬂtﬁe&\i@,tcﬂ_r(REMt-Biﬁyl ?ﬂ@&o\l\z,B,h,th‘étra]ibard‘—qmiaaﬂ@&o%ga_n' c
extracts were washed with water 1lO0and brine, dried over MgSH, filtered and
concent r ¥E@P3Mcuo to give a crude solid. FC (EN n-heptane: 1/1) gave
the title conmpound as a white solid. The foll ow ng et hyl

2- (3-(((benzyl oxy) car bonyl ) ani no) - 3, 4- di hydr o- 1H- car brasd.- 9( 2H) - ypacet ate

derivatives were synthetized Mtcor ®ore§ ¥eA t he above—general procedure 15
Table 3 RL Name [MtH] tR [N LG Ma~Ni z Retkgd hyl
2- (3- (((benzyl oxy) cary ino)-3'4- .96 i 407

o]\ y| ) acet at epcm H

di hydr o- 1H car bazol - =
H

5  Following the same procedure as (S)-fert-butyl (6-fluoro-2,3,4,9-tetrahydro-1H-carbazol-3-
yl)carbamate, the title 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 (S)-ethyl 2-(3-((tert-butoxycarbonyl)amino)-6-fluoro-3,4-dihydro-
10  1H-carbazol-9(2H)-yl)acetate

NHBoc NHBoc

; O @ Br" CO,Et ; O @

Cs,C0O4 DMF

A solution of ethyl bromoacetate (3.08 ml, 0.027 mol) in dry DMF (35 ml) was added
dropwise to a mixture of (S)-fert-buty! (6-fluoro-2,3,4,9-tetrahydro-1H-carbazol-3-
yhcarbamate (6.5 g, 0.021 mol) and Cs,COj3 (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,SO,, filtered and concentrated in vacuo to give a
crude yellow solid.
FC (EA/ n-heptane: 1/1) gave the titled compound as a pale yellow solid.
20  LC-MS (LC-2): tg: 1.04 min./ [M+H]": 391.5.



LCG2 ethyl 2-(3-(((benzyloxy)carbonyl)am no)-6- 0.99 d

chl or o- 3, 4-di hydr o- 1H car bazol -9(2H) -yl )acetate 441.12 LC-2 WO

2011/ 117'A96Ram/MBA811/ 051165 41 Me et hyl PCT/IB2011/051165
2- (3-(((benzyl oxy) car bonyl ) am no) - 6- rre§£ -3,4-di hydro-1

H car bazol -9(2H) -yl )acetate 421.18 0.99°4C 2 OCF3 et hyl

2-(3-(((benzyl oxy) carbonyl )am no)-6- (trifluoronethoxy)-3,4-di hydro-1
H car bazol - 9(2H)-yl)acetate 491.14 1.01 LC -2 OCH3 et hyl

2- (3-(((benzyl oxy) car bonyl ) am no) - 6- met hoxy-3, 4-di hydro-1 H carbazol
-9(2H) - yAhameswitRes 6f {R)-&h§P2-43(fertbat %/E‘Hﬂbonyl)amlno) -6-fluoro-3,4- d|hydro-
2-(3- (((benzyl oxy?car bonyl )am no)-6- (trifluoronethyl)-3,4-di hydro-1
H car bazol H=<a{bazpl-92f)-yhasetate 475. 18 1 01 LC-2 F ethyl

2- (3-(((benzyl oxy) car bonyl ) am no) - 6- fluoro-3,4-di hydro-1

H car bazol -9(2H) -yl )acetate 425.26 0.88 LC- 2

NHBoc yHBoc
@ Br”CO,Et
O Cs,CO;/ DMF
Et02C

5  Following the same procedure as (S)-ethyl 2-(3-((tert-butoxycarbonyl)amino)-6-fluoro-3,4-
dihydro-1H-carbazol-9(2H)-yhacetate, the title compound was obtained as a white foam.
LC-MS (LC-2): tr: 1.06 min./ [M+H]": 391.16.

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

NHBoc NH, HCI

oY

4N HCl in dioxane E
-_——

Et0,C Et0,C

To a cold (0°C) solution of (S)-ethyl 2-(3-((fert-butoxycarbonyl)amino)-6-fluoro-3,4-dihydro-
1H-carbazol-9(2H)-yl)acetate (8.2 g, 0.021 mol) in dry DCM (50 ml) was added dropwise
4N HCI in dioxane (52.5 ml, 0.21 mol). The resulting reaction mixture was stirred at 0°C for
15 2 handthen at rt for 5 h. The reaction mixture was concentrated in vacuo and the resulting
solid was dissolved in EtOH (70 ml) and was added at 0°C 3N HCl in EA (7 ml). 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): tr: 0.63 min./ [M+H]": 291.08.
20



A. 2.3 Synthesis of ethyl

2- (3-am no- 3, 4-di hydro- 1H car bazol - 9(2H) -yl ) acet at e hydr obr om de

derivati Wee 2011/1ig798 sol uti on of the respective ethyl PCT/IB2011/051165
2- (3- (((benzyl oxy) carbonyl ) am no) - 3, 4- dg%ydr 0-1 Hcarbazol -9(2H) -yl )acetate

derivative (500 ng) in glacial AcCH (12

) was added 33% HBr in AcOH (3

m). The reaction mxture was stirred at rt for | h and then concentrated in

vacuo to give a crude oil. Trituration with a m xture of diethyl

(9/1) gave the title 1l0conpound as a solid The follow ng ethyl

et her/ DCM

2-(3-am nR1312433ﬂ1th¥§|§%f%R‘r@thybﬂslbnﬂ(o"—bl)mw@-@%émw#Btﬁﬂfblaméﬂdlig(ziﬂr ivatives

were syntheti zed accordl (%Bto t he above general procedure

2011/ 117 7Yinsetate Bydroghieri

5 42 Table 4 R1L Name [MtH nfz tR [mn] LC M5

met hod H et hyl 2-(3-am no-3, 4-di hydro-1H carbazol -9(2H)- yl)acetate
hydr obrom de 273.22 0.61 LC-2 O ethyl 2-(3-am no-6-chloro-3, 4-di hydro-1H

carbazol - 9(2H) -yl ) acet at e hydN#sconi de 307. 08 0.66 LQH2HEE et hyl

2- (3- am no- 6- net hyl - 3, 4-di o J,,NIFI-C,,Q%,Q@; -9(2 ) acet at e hydr obrom de
287.18 0.65 LC 2 hoxy) - 3, 4-
di hydr o- 1H car bazol - )acet at QCNydrobro 57 16 0 71 LC -2

Et02C Et02C

5  Following 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 a beige solid.

LC-MS (LC-2): tr: 0.64 min./ [M+H]": 291.16

A.1.13 Synthesis of benzyl (6-fluoro-2,3,4,9-tetrahydro-1H-carbazol-3-yl)carbamate

o
HNJ\O

o
HN’<
AP\ O
N\
NHNHHCI

10 H

A solution of benzyl (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 reflux for 1h30. After cooling to rt, the reaction mixture was diluted with EA and

washed with sat.aq. NaHCOj; solution. The aqueous phase was extracted twice with EA,

15  the combined organic extracts were washed with sat. aq. NaHCOj; solution, water and

brine, dried over MgSOQy, filtered and concentrated in vacuo to 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.



OCH3 et hyl 2-(3-am no-6-net hoxy-3,4-di hydro-1 H carbazol -9(2H)-yl)acetate
hydr obr om de 303.21 0.61 LC-2 CF3 et hyl

2- ( 3- am nwo@e(rmirfoBuor onet hyl ) - 3, 4- di hydr o1H- car bazol - 9p2HIBYI1)/e1eé5at e
hydr obr om de 341.15 0.69 LC-2 F et hyl

2- (3-am no- 6-fl uoro- 3, 4-di hydr o- 1Hcar babl - 9(2H) -yl ) acet at e hydr obrom de
291.12 0.61 LC 2 A 2.4 5derivatives A 2.4. 1Preparation et hyl

2- ( 3- oxo- 3, 4-di hydro- 1H car bazol - 9(2H) -yl ) acet at e of et hyl

2- (1, 2-di hydrospi ro[ car bazol e- 3, 2' 41, 3] di oxol an] - 9(4H)-yl)acetate
derivati vga.14 syitFe$8 ohlethyl QQGQT{b@hzyT&y?céerHyll)é}ﬂir@f)-ﬁtfHQ)rBBEK-Gny'd?é-ﬂH—
1,2,4,9-tetrahydrospirof carbazole-3,2'-[1, 3] dl oxol ane] derivative (prepared
as for 6-%3rhaFd-H2H)-V)agetaler ahydr ospi r o[ car bazol e- 3, 2' 41, 3] di oxol ane]) WD
2011/ 117798PCT/ 1B2011/ 051165 43 (20 mmol) in dry acetone (65 nL), was added

Cs2C38 (2.5 eq). The resulting suspension was stirred at rg-<{or 10mn.
under argon, and then was a et hyl bronpacetate (2 The—~ eacti on was
stirred for 2 days underH ngd t ke {e was

0 i | tepelayer celite g
washed wi th acetone. The'\{iltr was —concent rag ed i
was poured 5i nt G \wate @ aqueous pbasey wasneXxt W th EA, the
conbi ned organic gts were dried over MgSHA, ered and concentrated
in vacuo to give a cryfde oil. FC (EN n-heptane: 1ét%)c ave the title
conpound as a solid. 2

5  To a solution of benzyl (6-fluoro-2,3,4,9-tetrahydro-1H-carbazol-3-yl)carbamate (29.8 g,
87.9 mmol) in acetone (252 ml) was added Cs,CO; (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

uo and the residue

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, dried over MgSQ,, filtered and concentrated 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): tg: 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)carbonyl)amino)-6-fluoro-3,4-dihydro-1H-carbazol-9(2H)-
15  ylacetate: 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): tg: 10.38 min.

A.1.15 Synthesis of (S)-ethyl 2-(3-amino-6-fluoro-3,4-dihydro-1H-carbazol-9(2H)-
20  yl)acetate hydrochloride

0
HN— NH . HCI

0 H,/ Pd-C 10% E @
F. 4
; el
\ EtOH/ AcOH N

Pd-C (10%, 419 mg) was added to a stirred degassed suspension of (S)-ethyl 2-(3-
(((benzyloxy)carbonyl)amino)-6-fluoro-3,4-dihydro-1H-carbazol-9(2H)-yacetate (1.67 g,
3.93 mmol) in a mixture of EtOH (10.5 ml) and glacial AcOH (45 ml). The reaction mixture

25 was set under 1 atm (balloon) H, and stirred at rt for 1h30. The reaction mixture was



The

fol | ow nget hyl 2- (1, 2-di hydr ospi r o[ car bazol e- 3, 2' -[ 1, 3] di oxol an] - 9(4H) - ypace
tate 1l0dewDvatiynmerssas synt hesi zed according to the aboveCcgarmmabsipésocedur e:
Et hyl

2-(6-fluoro-1, 2-di hydrospi r o[ car bazol e- %5 2' 41, 3] di oxol an] 9-(4H) -yl )acetate

LS oxtqéfzeﬁeddmarre?dmceﬁﬁe@a%ege'fgﬁegﬂlﬁ%?@é W Gl SSHRY 38 R (Er ey

Pr ocedur eml)ﬂ\%é sabdtd @ fittFaté h@d@m&ﬁém ¥énoehtiyted in vacuo. The resulting solid was

2- (1, 2-di hydrospi.ro rpbazol e- 3, xolan 4H) - etate . .

der 1 var  vEUE3 Ry HERU RESE Tigieh e e QHPvaR Jinseel Wi dBA BT pripin anao
under ar g@ftuo Thefféreaed iitRcompoubd as washitelppmdenol ed to 4C and quenched by the
addition o (2 nmL). The resulti suspension was stirred for 30 mn.
and t Ren Lf%%é@[i?)'%g%éd?'f‘g%gft%n?ﬂri ed in high vaccum 25 The

foll ow ng ethyl 2-(3-o0x0-3,4-dihydro-1H carbazol -9(2H)-yl)acetate
derivative was synthesized according to the above general procedur e:

Et hyl 2-(6-fluoro-3-0x0-3,4 hydr o- 1H— car bazol -9(2H) -yl )acetate 30LC M
(LCG-2): tiR? W%th?ﬂSPfs'Rkﬂrvl agno-6fioserA-ditydus r@z@iﬂ?dﬁnas 44
A 2.5 SynjiRetdte Ay drRSdhYdride _ _

2- ( 3- het eroaryl am no- 3, 4-di hydr o- 1H car bazol -9-(2H)- yl)acetate derivatives
General procedure A (vi a reductl ve am nation): 02 Et LCO2Et 5To a m xture
of the respective ethyl 0X0- 3, 4- di hydr o- 1H- car baz I- 2H)-ypacet ate
derivative (50 ng), R3"[$i t{@a indry DCM (1 nl) \dded NaBH( CAc) 3
(2.2 eq). The Feactlo xtur st!PdF:r"é’/d at grt ove ht and poured into
sat. NaHCO3 so | e organic layer—was dri gr /anhydr ous MySO4,
filtered and contgptyated in vacuoEtad/grode a crude—~af | . The products were
purified by prep. HPLC to provide the desired corrpoghd. 10

Thef ol | owi nget hyl BofS3- het er oar yl am no- 3, 4- di hydr 8%91H- car bazol - 9- ( 2H) - ypacet
ate derivatives were synthesized accordi n% to the above general procedure
A Ta¥l e Boliowingr thensaim@treoqeaiie pamF-etni 2-(8-Rrnng-Afluerc-dvb diye ol -garbazol-

9(2H)-ylacetate hydrochloride but using (R)-ethyl 2-(3-(((benzyloxy)carbonyl)amino)-6-

fluoro-3,4-dihydro-1H-carbazol-9(2H)-yl)acetate, the title compound was obtained as a
white solid.
LC-MS (LC-2): tg: 0.66 min./ [M+H]": 291.08.

15
A.1.17 Synthesis of (3S)- and (3R)-ethyl 2-(3-heteroarylamino-3,4-dihydro-1H-
carbazol-9-(2H)-yl)acetate derivative

(general procedure)

NH,.HCI HN—R3
(X = Cl, Br)
R1 R3_X R1
N\ N\
N DIEA/ MeCN N
\\COZEt Mw/180°C \\COZEt
(8) or (R)

20 A mixture of the respective (3S)-ethyl 2-(3-amino-3,4-dihydro-1H-carbazol-9-(2H)-yl)acetate
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 rt, the products were directly purified by prep.
HPLC to provide the desired compound.



et hyl 2-(6-fluoro-3-((4-nethylthiazol-2-yl)am no)-

3, 4-di hydro- 1H carbazol -9(2H) -yl )acetate 388.14 0.74 LC-2 34 ethyl

2- (3- ((4-woent/aatogpt hi azol - 2-yl ) am no) - 6- PCT/IB2011/051165

fl uoro- 3, 4-di hydr o- 1H car bazol - 9( 2H) -yl cet ate 430.07 0.82 LC-2 35 ethyl
2-(6-fluoro-3-((4- (tr|fI uor oret hypt hi az

g![ %3 |m 202 §39(n%§)%lé/{] tépto %@%ﬁ@cﬁ‘&%{'gg\feé pap)a?r;qﬂ) %g@tng r%m4t£r11% r%szpectlve (3lR(§ e%hy:l)’g

f1 uor o- 3, @-ahinyBrodihytrearbesbhzdd04bM)-yildcrert aydodildriddddivaBel C- 2 37 et hyl
2-(6-fluoro-3-((1-nethyl-1H pyrazol - 3-

yl ) am no) - 3, 4- di hydr o- 1H car bazol -9(2H) -yl )acetate 371.12 0.75 LC 38 et hyl
2- ( 6- f | uoPepardticer sfihteymedialest- t hi adi azol -

gl)?Lilm ]n_(;)?'g'gqa?‘eﬂdl %ng%)ngmggéggét%l 5335%@53@%%‘3‘&-? 4-3 [ 9yd909119-'carbazo?9 (Z\M;
(21 E}Gdf | Ug-)yl_ll_)ércéta(d gerianods Wepd yntied)zed, dbcording to tgg aLbCov?- gA(fa(r)leraI rﬁ)rcicedure (X as
i ro- C tate - et

21 (- I uokgadert Fs%ﬁ%f%gzﬁk?veﬁxégﬁ RrSSasrimetlyce) ’

3, 4-di hydr o- 1H— car bazol - 9(2H) - ypacet ate

Table 1
Inter- [M+H]* t [min]
mediate Name m/z LCMS
method
(3S)-ethyl 2-(6-fluoro-3-((5-fluoropyrimidin-2- 0.89
1 yhamino)-3,4-dihydro-1H-carbazol-9-(2H)- 387.02 LCo
ylh)acetate
(3R)-ethyl 2-(6-fluoro-3-((5-fluoropyrimidin-2- 0.78
2 yhamino)-3,4-dihydro-1H-carbazol-9-(2H)- 386.94 LCo
ylh)acetate
(3S)-ethyl 2-(6-fluoro-3-((5-chloropyrimidin-2- 0.92
3 yhamino)-3,4-dihydro-1H-carbazol-9-(2H)- 402.74 LCoo
ylh)acetate
(3R)-ethyl 2-(6-fluoro-3-((5-chloropyrimidin-2- 0.88
4 yhamino)-3,4-dihydro-1H-carbazol-9-(2H)- 402.86 LCo
ylh)acetate
(3S)-ethyl 2-(6-fluoro-3-((5- 0.93
5 (trifluoromethyl)pyrimidin-2-yl)amino)-3,4-dihydro- | 437.20
1H-carbazol-9-(2H)-yl)acetate LC-1
(3R)-ethyl 2-(6-fluoro-3-((5- 0.90
6 (trifluoromethyl)pyrimidin-2-yl)amino)-3,4-dihydro- | 437.07 LC2
1H-carbazol-9-(2H)-yl)acetate
(3S)-ethyl 2-(6-fluoro-3-((4- 0.94
7 (trifluoromethyl)pyrimidin-2-yl)amino)-3,4-dihydro- | 437.20
1H-carbazol-9-(2H)-yl)acetate LC-1
(3R)-ethyl 2-(6-fluoro-3-((4- 0.91
8 (trifluoromethyl)pyrimidin-2-yl)amino)-3,4-dihydro- | 437.14 LCoo
1H-carbazol-9-(2H)-yl)acetate




372.15 0.

2- (3-am no- 3, 4-di hydr o- 1H car bazol
deri vat i We0O(2011132798101 ) ,
hal i de derivative R3-X (0.122 mmol)
m crowave oven at 180C for

9 LG 2

A m xture of the respective ethyl

Dl EA (0.306 mol ,
in?
Afte7

20 m n. cooling to rt,

-9-(2H)-ypacetate 5 hydrobrom de
2.5 eq) and trhe/1Bppr/oanéat e
ry MeCN (1 nL) was irradiated in a

t he products were

direct|y pllrlflnrl h\l prep- HPLC to IDrn\/l de the desire compoungd-
10Thef ol llowi nget hy I(é’s)(éihﬁqt erfgerdlé-%prmﬂdlﬁqzélylﬂhiﬁ}é% @- 1H car baz Dp'-Gé- (2H) ypac
etate der|i%atives %/ according to t he ah@368.1¥ener al procedure
B (X as ysed for tl"?g‘yﬁ%ﬂ 'ﬂr@a@éF?'\%?ll/\él)QQg 24 r epresent § chl ori fdep:q Tablle 6
15 Inter-fnediate!Name [MrHr rniz tR [mn] ICMS nethgd 41 et "%/I
2-(3- ((5-|chl or opy stk 2= (8l ) A8 n Aahimidin-2-yamine): 76
di hydr o- 1Hocar bazol ( 3 ﬂf ( ( cetate @%'."B%‘”oz. ‘\égml_"&)c-))Z By7erhy
2- (6-chl gro- 3- ((5- @I-fIU@erMrdlhﬁdm hHZayharah?@b)-yl)acetate LC-
3,4-di hydro- 1H cafbazol -9(2H) -yl )acetate 419.03 0.78 UC2 43 e %v%
2- (3-((5-|chl oropy1i xda.di - Wl 0.64
3, 4- di hydr@- 1H cai b % tﬁgﬁ%z(ﬁ)fmr%@@(ét R dFhihEn%. oo UGga 44 et hyl
2-(3-((5-|chl oropyr lyt)ardlnn) 2:4pdinaimorblycaBbazol-9(2H)-yl)acetate LC-1
(trifluorlonet hoxy)- 3, 4-di hydro- 1H carbazol -9(2H)- yl)dcetate
(3S)-ethyl 2-(3-((5-chlorobenzo[d]oxazol-2- 0.92
12 yhamino)-6-fluoro-3,4-dihydro-1H-carbazol-9(2H)- | 442.17
yl)acetate LC-1
(38 )-ethyl 2-(3-(benzo[d]oxazol-2-ylamino)-6- 0.77
13 408.21
fluoro-3,4-dihydro-1H-carbazol-9(2H)-yacetate LC-1
(3S)-ethyl 2-(3-(benzo[d]thiazol-2-ylamino)-6- 0.73
14 424.21
fluoro-3,4-dihydro-1H-carbazol-9(2H)-yacetate LC-1
(3S)-ethyl 2-(6-fluoro-3-(quinazolin-4-ylamino)-3,4- 0.63
15 T | 419.23
dihydro-1H-carbazol-9(2H)-yhacetate LC-1
(3S)-ethyl 2-(6-fluoro-3-((2- 0.96
16 (trifluoromethyl)quinazolin-4-yl)amino)-3,4-dihydro- | 487.18
1H-carbazol-9(2H)-yl)acetate LC-1
17 (3S)-ethyl 2-(6-fluoro-3-((2-methylquinazolin-4- 43311 0.66
yhamino)-3,4-dihydro-1H-carbazol-9(2H)-yl)acetate ' LC-1
(3S)-ethyl 2-(6-fluoro-3-(quinazolin-2-ylamino)-3,4- 0.79
18 T 418.99
dihydro-1H-carbazol-9(2H)-yhacetate
LC-2
0.94
19 (3S)-ethyl 2-(6-fluoro-3-((5-fluorobenzo[d]oxazol-2- 426,01
yhamino)-3,4-dihydro-1H-carbazol-9(2H)-yl)acetate ' LC-2
(3S)-ethyl 2-(6-fluoro-3-((5-phenylpyrimidin-2- 0.96
20 445.19
yhamino)-3,4-dihydro-1H-carbazol-9(2H)-yacetate LC-2
(3S)-ethyl 2-(6-fluoro-3-((5-methoxypyrimidin-2- 0.75
21 399.24

yl)amino)-3,4-dihydro-1H-carbazol-9(2H)-yl)acetate

LC-1




469.06 0.88 LC -2 WD 2011/117798PCT/1B2011/ 051165 46 45 et hyl
2-(3-((5-chloropyrimdin-2-yl)am no) - 6-
met hoxy- Wo-2dilmare- 1H- car bazol - 9(2H) -yl ) acet at e 415. 08 POTAB201 Q011656 et hyl
2-(3-((5-chl oropyri mdin-2-yl)am no) - 6-
(trifluoronethyl)-3,4-di hydro-1H car bazot - 9(2H)- yl)acetate 453.08 0.90 LC

-2 B. Synthesis of final compounds of formyla (1) (general procedure)
1) Method A (for _(:6?1%6?}#‘96?'@T((%@T%f;‘énzd‘%]ﬂ\ﬁf@%‘l n rlepr esent §-9Aydr ogen)
(via Ssapqa ficat i gnamiid)-B3iobroRS4-dTFydro- sialcditagsl-gibHi-he 458s@ect i ve - et hyl
2-(3-hetgroaryl am n?-S, 4- di hydr o- 1H- car bazol -9-(2H) - V|l )aceta F derivative
(0.15 mmdl) in MeCM)RFDIE) . was added 1N NaOH (0.4 ni.| 0.4 mbFy-% The
reaction [m xture @SS )Sdth ¥l 28@-(8-chlbrob&hzold]thidZaR»- Wwas added at 7% HAl
(0.1 10nl).. The products were directly Purifi ed b¥ Erep. HPLC t'(s)a%provi de
the fi nal| ZorpoundY)amino)-Sylugioradityd{ssia-caregelatiedn) | 4Red9 x| = 1, Br,| Orf
HN-R3 1) [R2- Xl Na*‘lgl)&\éfata) NaCHR1 3.- OEtOH To a cold (00 spLO#d on of the
respective -ethyl (2-(3-hetergarylamno-3 4-di hydro-1H
car bazol -|9- ( 2H) - yI| Y3R)eatay - Edluptest{ G riflyomeatimpyridine dry DVF {0.88 ni),| was
added NaH 245 (O. 12zygﬁhincﬁ-sﬁabmya}’@ﬂH-@@ﬁbid?i@(m)ﬂUre VaRegigl rred at 0Q for
30 mn., |then was |added the appropriate halide derivat|ive (R2r X. 0. 24
mmol, 4 dq). The 184238 ¥R nmixture was stirred at rt fgr 3h. 1IN (5.5
eq) was gdded and|[the m xture was stirred at rt for 1If and thepg78/% HAl was
added untliJ. pH 1- 2 (39 Pd@e0s-dnkdelugranyediny-pur i f | eg’é?% prep. HPLC fto
provi de {8 i nal | GamRRBAY.4-ciNRGAMIaHERRATY) SRR/ 05TT6S #7
(3S)-ethyl 2-(3-((5-chloropyridin-2-yl)amino)-6- 0.80
26 401.79
fluoro-3,4-dihydro-1H-carbazol-9(2H)-yl)acetate LC-2
: 0.88
(3S)-ethyl 2-(6-fluoro-3-((6-fluorobenzo[d]thiazol-2-
27 442.08
yhamino)-3,4-dihydro-1H-carbazol-9(2H)-yl)acetate LC-2
: 0.90
(3S)-ethyl 2-(6-fluoro-3-((5-fluorobenzo[d]thiazol-2-
28 441.97
yl)amino)-3,4-dihydro-1H-carbazol-9(2H)-yl)acetate LC-2
(3S)-ethyl 2-(3-((6-chlorobenzo[d]oxazol-2- 0.97
29 yhamino)-6-fluoro-3,4-dihydro-1H-carbazol-9(2H)- | 442.01
yl)acetate LC-2
(3S)-ethyl 2-(3-((5-cyclopropylpyrimidin-2- 0.85
30 yl)amino)-6-fluoro-3,4-dihydro-1H-carbazol-9-(2H)- | 409.22
yl)acetate LC-2
0.93
(3S)-ethyl 2-(6-fluoro-3-((6-fluorobenzo[d]oxazol-2-
3 426.23
yl)amino)-3,4-dihydro-1H-carbazol-9(2H)-yl)acetate LC-2
(3S)-ethyl 2-(6-fluoro-3-(quinoxalin-2-ylamino)-3,4- 0.79
32 " | 419.16
dihydro-1H-carbazol-9(2H)-yhacetate LC-2




3) Method C (via reductive am nation) To a m xture of the respective
-ethyl 2-(3-heteroaryl am no- 3, 4-di hydr o- 1H carbazol -9-(2H)- 5 yl)acetate
deri vat i we0(20110453798m0l ) and t he appr opri at e al dehyde (l@cegB20inoyheci al
AcOH (0.4 nL), was added portionw se Na CN (10 eq). The reaction m xture
was stirred at rt for 45 mn., then addftional NaBH3CN (10 eq) was added

and the s t was ued f : en.30% NaOH was added
ond, e et abagiae o %égeg?hwﬁeaﬁg-farpez CERRI e vt o and
37% HCI (Auzt1 SymtHedisf bonky (2 30kl tétrshyidie-1HeE bafol-3l{l)darbamate derb/ativés act ed
with DCM The combined organic extracts were dried (MySO4), filtered and
concentrated in vacuo to |ve the crude acid. The products were directly
purified by prep. HPLC t ¢ Provide the final corrpound Preparati on of

exanpl es 15Thef ol | ow ng2-~2- het eroaryl am i no-3, 4-d i hyd

ro-1H carbazol -9-(2H) -yl ) aceti cacid derivatives were synthesized accordi ng
to the above general procedires (X as used for the halide derivative R2-X
of nethod B represents io,glyg%' exept for exanple 27 and 34 (X = Br) and for
exanple 41 (X = OIf)): Tabdle 7 Exanple Method Nane [MtH] rniz tR [mn.]

LC- M5 nethod 1 nmethod A -2-(6-fluoro- 3- (5 uor opyri m di n-2-yl ) am no) -
3,4-d i hyd ro-1H carbazo -(2I—|)-y|)acetf'I 9.15 0.67 LG-2 2 nethod A

(3R) - 2-(6- ro 3-((5-f1 oropynri d -yI) no)- 3,4-d ihyd
ro- 1H car ba @_IZH%; yHacettc nﬁ 20 0.67 LC-2 3 method A
(3S)-2- (6-f1 uor 0-32('C5- chtwr opyri Mg

Hrw'2-yl )am no)- 3,4-d ihyd
ro- 1H car bazol -9-(2H)-yl )acetic acid 3¥5.15 0.76 LG 1 4

A solution of benzyl (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 cooling to rt, the reaction mixture was diluted with EA and
washed with sat. ag. NaHCO; solution. The agueous phase was extracted twice with EA,
the combined organic extracts were washed with sat. ag. NaHCOj solution, water and
brine, dried over MgSQy,, 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 to the above general procedure

15 Table 2
tr [Min
1 .
R Name LC-MS
m/z
method
benzyl (2,3,4,9-tetrahydro-1H-carbazol-3- 0.91
H 321.2
yl)carbamate LC-2
benzyl (6-chloro-2,3,4,9-tetrahydro-1H-carbazol- 0.94
Cl 355.11
3-yl)carbamate LC-2
benzyl (6-methyl-2,3,4,9-tetrahydro-1H- 0.93
Me 335.15
carbazol-3-yl)carbamate LC-2
benzyl (6-(trifluoromethoxy)-2,3,4,9-tetrahydro- 0.97
OCF; 405.1
1H-carbazol-3-yl)carbamate LC-2




met hod A (3R)-2-(6-fluoro-3-((5-chloropyrimdin-2-yl)am no)-

ro-1H- car

bazol - 9- (

2H) -yl )acetic acid 375. 03 0.77 LC

2011/ 117As6RQN/MB2A811/ 051165 48 5 nethod A

(3R)-2-(6-fluoro-3-((5-(trifluoromethyl (g)yrlmdln 2-
ypacetic acid 409.13 0.80 LC-2 6

2 WO

PCT/IB2011/051165

3,4-d i hyd

2

yl ) am no) - 3, 4- di hydr o- 1H car bazol - 9- (2
met hod A (SR) 2 /R fluoro-3 ///1 /frlfl ||nrnnrn1'h\lnp\lr| m—i-di-pn-2
yl') ani no)|- 3, 4-di hy %@ﬁzﬂkb%thaéﬁhe%éiéi}amsawc aci d 409. 13| 8581 LC
met hod B [(Q&Hs 2- (6-f | uor o- 3- | uoropyrimd in-2- 351.16
yl ) (et hyil ) ani no) - §aﬂ°9&9h§m)sarﬂar"@é?bazo| 9(2H) - yl)adetic ac|gdc373.08
LC-2 8 ngthod B (3R)-2-(6-fluoro-3-((5-fluoropyri mdi{ n-2- 8%
yl') (et hyll ) am no) { ez ?l{ - EHVPZOY %Jé'}md )acetic ac| 8-v3873. 26
LC-2 9 ndt¢md B (:sé)‘*-?ﬂ((g{( (@’%ﬁ' yrlgmggtl(en 2791 ( metasplogan no) -
6-f 1 uor 0-|3, 4-di hy(ir"U-qaﬂb@mltﬁa)tlmarDQIBP{)e- yl )acetic aC| d |388.94 0,80, LC-2
0.83
benzyl (6-fluoro-2,3,4,9-tetrahydro-1H-carbazol-
F 339.25
3-yl)carbamate LC-1

10

15

A.2.2 Synthesis of ethyl 2-(3-(((benzyloxy)carbonyl)amino)-3,4-dihydro-1H-carbazol-

9(2H)-yl)acetate derivatives

C02Et
R1
—_————»
Cs,C0O,/ acetone

HM*Q

N
N
H Et0,C

0
N\

To a solution of the respective benzyl (2,3,4,9-tetrahydro-1H-carbazol-3-yl)carbamate

derivative (4 mmol) in acetone (11.5 ml) was added Cs,CO3 (10 mmol, 2.5 eq). The

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

mmol, 2 eq) 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 brine, dried over MgSQ,, filtered and concentrated in vacuo to 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)-

yhacetate derivatives were synthetized according to the above general procedure

Table 3
tr [min
1 IM+H]' r [min]
R Name LC-MS
m/z
method
H ethyl 2-(3-(((benzyloxy)carbonyl)amino)-3,4- 40715 0.96
dihydro-1H-carbazol-9(2H)-yl)acetate ' LC-2
cl ethyl 2-(3-(((benzyloxy)carbonyl)amino)-6- 44112 0.99
chloro-3,4-dihydro-1H-carbazol-9(2H)-yl)acetate ' LC-2

7
0.87
0.74



10 met hod B (3R)-2-(3-((5-chloropyrimdin-2-yl)(nethyl)am no)-

6-fl uoro- 3, 4-di hydr o- 1H car bazol
nmet hod B wept12u(®s8f | uor o- 3- (et hyl
ino)-3,4-d i hyd ro-
met hod B (3R) - 2- (6-f1 uoro- 3- (et hyl (5- §

(5-
9( 2H) - y|

(trifl

i

1H car bazol -

-9(2H) -yl )acetic acid 389.13 0.83 LC-2 11
uor oret heCrpprainddiles 2- yl ) am
acetic acid 423.13 0.91 LC1 12
rifl uororrethyl)pyrl m di n-2-yl)am

i no) 3 4-d—j h\lrl o carhaznol - QOf v acetic—acid 23 18 086 1 C-2 13
met hod B |(3s) - 2- (6 #M&r@ (65%%’6?&1‘5c<’(@°"?'§?mm°7&oronet @391)@3/ A8i n- 2-y| ) am
i no) -3, 4-|d T hyd r gmethlyicaia anlro AR EArbYEQ 1812 H) yl)afertaeél 0{B8-AC 1 14
met hod B(3R)_2_{h fl uoro-3- \/I\pyrl'nrhn?\ll)am
i no) - 3, 4-|d i hyd roe“ml#dér(ﬁa%%#y'@(Véﬁéfbyﬁy%mﬁ% Bacid 423,08 0 8%LC 2 [15
net hod B |(G6¥5 2-(f>(tfrifmemn8tr(osf9{ Byl diRydro-1A-dhrbaz8r-Y! ) dmgnok-
3, 4-di hydr o- 1H cafbazol 2H) -yl )acetic acid 355.23 LC-2
9(2H)-yl)acetate
ethyl 2-(3-(((benzyloxy)carbonyl)amino)-6- 0.95
OCH; methoxy-3,4-dihydro-1H-carbazol-9(2H)- 43717
yl)acetate LC-2
ethyl 2-(3-(((benzyloxy)carbonyl)amino)-6- 1.01
CF; (trifluoromethyl)-3,4-dihydro-1H-carbazol-9(2H)- | 475.18
yl)acetate LC-2
. 0.88
E ethyl 2-(3-(((benzyloxy)carbonyl)amino)-6- 425 96
fluoro-3,4-dihydro-1H-carbazol-9(2H)-yl)acetate ' LC-2

10

A.2.3 Synthesis of ethyl 2-(3-amino-3,4-dihydro-1H-carbazol-9(2H)-yl)acetate

hydrobromide derivatives

EtO,C

Mb
0 33% HBr/ AcOH R1

AcO H
N

EtO,C

NH, HBr

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

compound as

a solid

The following ethyl 2-(3-amino-3,4-dihydro-1H-carbazol-9(2H)-yl)acetate hydrobromide

derivatives were synthetized according to the above general procedure



0.59 LG-1 16 nethod B (3S)-2-(3-((4,6-d inethyl pyri mdi n-2-

yl') (nmet hyl ) am no) - 6-f | uor o- 3, 4-di hydro-1H carbazol -9(2H) -yl )acetic acid

382. 98 0.0 20G/1A7799\0 2011/ 117798PCT/ | B2011/ 051165 49 17 poetiBmd1/B51165

(3S)-2-(6-fluoro-3-(nethyl (4-nethyl pyrim din-2-

yl ) am no) - 3, 4- di hydr o- 1H car bazol - 9(2H)4 | yacetic acid 369.17 0.57 LC-1 18

nmet hod B (3S)-2-(3-((5-chl orobenzo[ d] oxazol - 2-

yl) (et hyl ) am no) - 6-fl uor o- 3, 4-di hydro- 1H car bazol - 9( 2H) yI )acetic acid

428.15 0.Fébléd- 1 19 nmethod B (3S)-2-(3-(benzo[d] oxazol - 2-yl (et hypanm no)-6-
20

f1 uor o- 3, 4—di-hydro-tH-carbazel-9{2H -yl )acetiec—actd394-200+40 LG
met hod B |(3S) - 2-(3- (benzo[ d] t hi azol - 2- yl (et hypani no) -6,y “trImin]
fl uoro- 3,|4- diflydr ¢- 1H- car bazol - 9( my/! ) acetic acid 410 .%9 ]0 58 Lcms 211
met hod B [(3S)-2-(6-fl uoro-3-(nethyl (qui nazol i n-4-yl)arm no)/z h
3, 4-di hydro- 1H catlbazol - 9(2H) -yl ) aceti c acid method
ethyl 2-(3-amino-3,4-dihydro-1H-carbazol-9(2H)- 0.61
H 273.22
yl)acetate hydrobromide LC-2
ethyl 2-(3-amino-6-chloro-3,4-dihydro-1H- 0.66
Cl 307.08
carbazol-9(2H)-yl)acetate hydrobromide LC-2
ethyl 2-(3-amino-6-methyl-3,4-dihydro-1H- 0.65
Me 287.18
carbazol-9(2H)-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
ethyl 2-(3-amino-6-methoxy-3,4-dihydro-1H- 0.61
OCH; 303.21
carbazol-9(2H)-yl)acetate hydrobromide LC-2
. . . 0.69
CE ethyl 2-(3-amino-6-(trifluoromethyl)-3,4-dihydro- 34115
? 1H-carbazol-9(2H)-yl)acetate hydrobromide ' LC-2
. . 0.61
E ethyl 2-(3-amino-6-fluoro-3,4-dihydro-1H- 29112
carbazol-9(2H)-yl)acetate hydrobromide ' LC-2
A24 Synthesis of ethyl 2-(3-0x0-3,4-dihydro-1H-carbazol-9(2H)-yl)acetate
5 derivatives
A241 Preparation of ethyl 2-(1,2-dihydrospiro[carbazole-3,2’-[1,3]dioxolan]-

9(4H)-yl)acetate derivatives

0! o]

Br~~ “CO,Et

Cs,CO4/ 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 6-fluoro-1,2,4,9-tetrahydrospiro[carbazole-3,2’-[1,3]dioxolane])



405.16 0.55 LG 1 22 nethod B (3S)-2-(6-fluoro-3-(methyl (2-
(trifluoronethyl)quinazolin-4-yl)am no)- 3, 4-di hydro-

1H car bazwbD-29(12Hy79¢1 ) acetic acid 473.16 0.86 LC-1 23 nePhodBB®11/051165
(3S)-2-(6-fluoro-3-(nethyl (2-nmethyl qu |nazol i n-4-

yl)am no) - 3, 4-di hydro 1H car bazol - 9(2H)* %/I )acetic acid 419.24 0.58 LC-1 24

thod B hl d - t hyl ' - 6- .
T uor o- 3, EOANHGAID I eelbaba Mo vif A9PFaLatees B9 ok dRe B ites session
nmet hod B {&Sytirded 8t ft fé&r- tomhior opiar iargdrdliand-tRery Whé RIOSY k)rgmbrodoaBetate (2 eq).
];TL,I[J ﬁgg_ % f'l'geslj'eh%%rg V\t]é?és %rﬁgafﬁg:g;/ﬁ?q(yzsmrﬁ%r I)@?é)%t fl?terae((:jI c()jver cellt(()aSand % (I:'a elwazs6
Z I1)7( iosoprwmﬂe)jamm@ae{@we‘ Therfitirale dradidayckriraldd- incacbaand 1r9a( aési)duylv)@cmdr@d aci d

T) (ool dRRATEER g RS o g asian Wy Hietombinéd Sigatic Sxiracts were

1H- car bazdiedHvaHwgBlO), afltetddcaraicdom cdiatdd inlvadlo to give a crude oil.
FC (EA/ n-heptane: 1/1) gave the title compound as a solid.

The following ethyl 2-(1,2-dihydrospiro[carbazole-3,2’-[1,3]dioxolan]-9(4H)-yl)acetate

10  derivative was synthesized according to the above general procedure:

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

15 A242 Preparation of ethyl 2-(3-o0x0-3,4-dihydro-1H-carbazol-9(2H)-yl)acetate
derivatives
O/E o]
HCO,H
R] —2, R
N
\ _
\\COZEt CO,Et

General Procedure:

20 A solution of the respective ethyl 2-(1,2-dihydrospiro[carbazole-3,2'-[1,3]dioxolan]-9(4H)-
ylh)acetate 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(2H)-yl)acetate derivative was

synthesized according to the above general procedure:

Ethyl 2-(6-fluoro-3-ox0-3,4-dihydro-1H-carbazol-9(2H)-yl)acetate
30  LC-MS (LC-2): tr: 0.85 min./ [M+H]": 290.02.



LC-1 28 nmethod B (3S)-2-(6-fluoro-3-(nethyl (quinazolin-2-yl)am no)-

3, 4-di hydro- 1H carbazol -9(2H) -yl )acetic acid 405.12 0.72 LC2 WO

2011/ 117'A96Ra/MBA811/ 051165 50 29 nethod B PCT/IB2011/051165
(3S)-2-(6-fluoro-3-((5-fluorobenzo[ d] ox% ol - 2-

yl) (et hyl ) am no) - 3, 4- di hydr o- 1H- car bazof -9(2H)- yl)acetic acid 412.09 0. 88

LC-2 30 d.B (39)-2-(6-fluyaqro- 3- t hyl ( 5- phenyl rimd |n-2-

J1) arm no) K3 5 SYmhas of s o iergeaipmyio St b AEaesReed 91 LG 2 a1
rr:s; ?Od Eﬂ%)eta&eeiegfliﬁ?so- 3-((?;—Lmt hgxyp?/rigzn'zg)i " I2) i id 385.01 1.06
met am no) - 3,.4- dr o- 1H- car bazgl - - acetic aci : :

1 45 bl B acsuieA (8 (PRI BRAROBY o t hi azol .

yl) (et hyl ) am no) - 6-f | uor o- 3,04- di hydro- 1H carbazol -9(2H) -yl ) _E%:;i c acid
444.0 0.91 LC-2 33 nethod B 43S)-2-(3-((5-chlorobenzo[d]thi asz- -

yl) (et hyl ) am no) r6- f Luor 4- di Ry_ﬂﬁg,—N’lalg-H((gﬁg)?pazokq 9(2H) -y,

443. 95
N\\c DCM N
0,Et \\CozEt

5 To a mixture of the respective ethyl 2-(3-oxo-3,4-dihydro-1H-carbazol-9(2H)-yl)acetate
derivative (50 mg), R®-NH; (1.1 eq) in dry DCM (1 mL) was added NaBH(OAc)s (2.2 eq).

The reaction mixture was stirred at rt overnight and poured into sat. NaHCO3 solution. The

etic acid

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

10
The following ethyl 2-(3-heteroarylamino-3,4-dihydro-1H-carbazol-9-(2H)-yl)acetate

derivatives were synthesized according to the above general procedure A:

Table 5
tr [Min
Inter- [M+H]* =[min]
Name LC-MS
mediate m/z
method
ethyl 2-(6-fluoro-3-((4-methylthiazol-2-yl)amino)- 0.74
33 v ( y " ) 388.14
3,4-dihydro-1H-carbazol-9(2H)-ylacetate LC-2
ethyl 2-(3-((4-(tert-butyl)thiazol-2-yl)amino)-6- 0.82
34 yl 2-(3-((4~( yl) yl) ) 430.07
fluoro-3,4-dihydro-1H-carbazol-9(2H)-yacetate LC-2
ethyl 2-(6-fluoro-3-((4-(trifluoromethyl)thiazol-2- 0.99
35 44212
yhamino)-3,4-dihydro-1H-carbazol-9(2H)-yl)acetate LC-2
ethyl 2-(3-((5-(tert-butyl)isoxazol-3-yl)amino)-6- 0.98
36 yl 2-(3-((5+( yl) yl) ) 414.23
fluoro-3,4-dihydro-1H-carbazol-9(2H)-yacetate LC-2
0.75
ethyl 2-(6-fluoro-3-((1-methyl-1H-pyrazol-3-
37 v ( y Py 371.12
yhamino)-3,4-dihydro-1H-carbazol-9(2H)-yl)acetate LC-1
ethyl 2-(6-fluoro-3-((5-methyl-1,3,4-thiadiazol-2- 0.8
38 389.09
yhamino)-3,4-dihydro-1H-carbazol-9(2H)-yl)acetate LC-2




0.92 LC-2 34 nethod B (3S)-2-(3-((5-chloropyri mdi
nmet hoxyet hyl ) am no) - 6-f | uor o- 3, 4- di hydro- 1H car bazol
433.0 0. oL@ 12113®8net hod C (3S)-2-(6-fl uoro-3-(nethyl

n-2-yl)(2-
-9(2H) -yl )acetic acid

PBT/1B2011/051165

(trifluoromethyppyridin-2-yl)am no)-3, 4-di hydro-1H
carbazol -9(2H) -yl )acetic acid 422.12 0. LCG-2 36 nmethod C
(38)_2_(6f!u0r03//'-_\ 'F|||nrnn\lr|r||n’)
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yl ) (met hyl jami no) gty i(¢rjfeere- %@W%ﬁ@?ﬂgk%mamvwae
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etic ac 0.70
rBpI8 )0

8. 11 0.

8:9427. 97
e%z'zﬁafﬁf 2

etic acid 428 08
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0. 88

General procedure B (via alkylation):

NH,.HBr HN—R3

(X = CI, Br)

Rl R3-X

DIEA/ MeCN

0,Et MW/ 180°C 0,Et

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 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.
HPLC to provide the desired compound.

10 The following ethyl 2-(3-heteroarylamino-3,4-dihydro-1H-carbazol-9-(2H)-yl)acetate
derivatives were synthesized according to the above general procedure B (X as used for
the halide derivative R®-X represents chloride):

Table 6
15
tr [Min
Inter- [M+H]* =[min]
Name LC-MS
mediate m/z
method
ethyl 2-(3-((5-chloropyrimidin-2-yl)amino)-3,4- 0.89
41 vl 2-(3-(( py yl) ) 385.09
dihydro-1H-carbazol-9(2H)-yhacetate LC-2
ethyl 2-(6-chloro-3-((5-chloropyrimidin-2-yl)amino)- 0.78
42 yl2~( (( Py yl) ) 419.03
3,4-dihydro-1H-carbazol-9(2H)-yl)acetate LC-2
ethyl 2-(3-((5-chloropyrimidin-2-yl)amino)-6-methyl- 0.92
43 y | (3-(( Py yl) ) YF 1 290,07
3,4-dihydro-1H-carbazol-9(2H)-yl)acetate LC-2
ethyl 2-(3-((5-chloropyrimidin-2-yl)amino)-6- 0.88
44 (trifluoromethoxy)-3,4-dihydro-1H-carbazol-9(2H)- | 469.06 L.C )
yhacetate




40 method B (3S)-2-(6-fluoro-3-((6-chl orobenzo[ d] oxazol
yl') (et hyl ) am no) - 3, 4- di hydr o- 1H- car bazol
LC-2 WOwORa11i7798PCT/ 1 B2011/ 051165 51 41 net hod
(3S)-2-(3-((5-chl oropyri
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yl ) (met hy
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di hya
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1' hod cvel onr nn\/l vrim-dinp-2

8tf¥yf%£$§_5§hﬁ>r%<§yﬁ%¢'6 Zlﬁa%@@azol 9(54]4)5 1) ) aBEBi ¢ acj
13{1dﬂﬁi)®®4-8|h§/3@)ﬂ20é|@3f6l@2+@)-ﬁb@ét@td‘ lluorobenzp€d] oxazjo

et i c—actd 41219
( 88y ZGH5hlspryrauqifeo ARl e -2-yl)a
i@tﬁﬂmror%?ﬂy'b)% }me@rblm asrbezA0mRH9 0. (733108 2
nmet hyl th iazol -2-yl)am no)-
Bé%‘iﬂtatg(ZH) yl )acetic acid 374.12 0./66

96 LC-2 42
| Js2m No) -
5

LG 2 A
et hod B
r4e- 1H- caf
r o- 3- (et
ro-1H caf

d

B. Synthesis of final compounds of formula (1) (general procedure)

1) Method A (for compounds of formula (I) wherein R? represents hydrogen) (via

saponification)

HN-R® HN-R®
R1 NaOH R1
\ _—r \
N\\/(o N o
OEt OH

To a solution of the respective -ethyl 2-(3-heteroarylamino-3,4-dihydro-1H-carbazol-9-(2H)-
yhacetate 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% HCI (0.1

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

2) Method B (via alkylation)

oge Wit X=1BrOTf e
1) R2-X/ NaH/ DMF N-R
R! { 2) NaOH R
N N
O N\\(O
OEt OH

To a cold (0°C) solution of the respective -ethyl 2-(3-heteroarylamino-3,4-dihydro-1H-
carbazol-9-(2H)-yl)acetate derivative (0.06 mmol) in dry DMF (0.6 mL), was added NaH
(0.12 mmol, 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 NaOH (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 to

provide the final compound.

0.92

acid
d

ol - 2-
0. 87

B



LCG-2 46 method B 2-(3-((4-(tert-butyl)thiazol-2-y1)(methyl)am no)- 6-
fluoro-3, 4-di hydro- 1H carbazol -9(2H) -yl )acetic acid 416.14 0.76 LC 2 47
met hod B wWO(26tf11em80- 3- (et hyl (4- (trifl uor omet hypt hi azolP€CZAB2011/051165

yl ) am no) - 3, 4- di hydr o- 1H- car bazol - 9( 2H) -%/I )acetic acid 428.07 0.94 LC-2 48
met hod B 2-(3-((5-(tert-butyl)isoxazol -f‘?»-yl)(rret hyl ) am no) - 6-

fl uoro- 3, 4-di ro- 1H- car bazol -9(2H) -yl )acetic acid 400.18 0.88 LC- 2 49
met hod B é'ﬁ%&%a&)?"ba reqUGHVR 2MiRaYRhy| - 1H pyr azol - 3-

yl ) am no) - 3, 4- di hydr o- 1H car bazol - 9(2H) -yl )acetic acid 357.2 0.67 LC-2 50
met hod B 2-(6-fl uoro-3-(nethyl (5-nethyl-1, 3, 4-thiadi azol - 2-

yl ) ami no) - 3, 4- di hydr o- 1H car pz&P - 9f athywé Naeetie acid 3R8. 09 0.76 LC-2 51
met hod C 2-(6-fl uoro-3-(isoxagzol - 3- yhéamet hypam no) - 3, 4- N-R

di hydr o- 1H car bazoR49

A\

\\(O N\\(O

OH
To a mixture of the respective -ethyl 2-(3-heteroarylamino-3,4-dihydro-1H-carbazol-9-(2H)-
5  ylacetate derivative (0.045 mmol) and the appropriate aldehyde (10 eq) in glacial AcOH
(0.4 mL), was added portionwise NaBH3;CN (10 eq). The reaction mixture was stirred at rt
for 45 min., then additional NaBH3;CN (10 eq) was added and the stirring at rt was
continued for 30 min. Then 30% ag 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 extracted with DCM. The combined organic extracts were dried (MgSQ,),

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

15 The  following 2-(3-heteroarylamino-3,4-dihydro-1H-carbazol-9-(2H)-yl)acetic acid
derivatives were synthesized according to the above general procedures (X as used for the
halide derivative R%-X of method B represents iodide exept for example 27 and 34 (X = Br)
and for example 41 (X = OTf)):

Table 7
+ tR [min.]
Example [M+H]
Name LC-MS
Method m/z
method
1 (3S)-2-(6-fluoro-3-((5-fluoropyrimidin-2-yl)amino)- 359.15 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-yl)amino)- 359.90 0.67
method A | 3,4-dihydro-1H-carbazol-9-(2H)-yl)acetic acid ' LC-2
3 (3S)-2-(6-fluoro-3-((5-chloropyrimidin-2-yl)amino)- 375.15 0.76
method A | 3,4-dihydro-1H-carbazol-9-(2H)-yl)acetic acid ' LC-1
4 (3R)-2-(6-fluoro-3-((5-chloropyrimidin-2-yl)amino)- 37503 0.77
method A | 3,4-dihydro-1H-carbazol-9-(2H)-yl)acetic acid ' LC-2




LCG-2 52 method C 2-(6-fluoro-3-(nethyl (5-nmethylisoxazol

3, 4-di hydro- 1H carbazol -9(2H) -yl )acetic acid 358.18 0.83 LCG2 WO

-3-yl)am no) -

2011/ 117 A9BREI/11B2811/ 051165 52 53 nethod B 2- ( 3- ((5- chPOTARNi/03Til €k

n-2-yl) (methyl)amino)-3,4- dihydro- 1H-%§ar bazol -
0.91 LG 2 2-(6-chloro-3-((5- chI oropyr|

di n 2- . 95

54

yl) (et hylbamne)3.4-di-hydro-1H carbazol n‘: Q1 pethod B
yl)acetiq gacid LEBR)- 22((4('@“((@'@ (e %W?thwwnﬁhd'@'\éyl )|(ret hyl ) 880 no) -
yl)amino)-3,4-dihydro-1H-carbazol-9-(2H)-yl)acetic | 409.13
method A
acid LC-2
6 (3R)-2-(6-fluoro-3-((4-(trifluoromethyl)pyrimidin-2- 0.81
yl)amino)-3,4-dihydro-1H-carbazol-9-(2H)-yl)acetic | 409.13 '
method A . LC-2
acid
7 (3S)-2-(6-fluoro-3-((5-fluoropyrimidin-2- 0.87
yh)(methyl)amino)-3,4-dihydro-1H-carbazol-9(2H)- | 373.08
method B . .
yl)acetic acid LC-2
8 (3R)-2-(6-fluoro-3-((5-fluoropyrimidin-2- 0.74
[)(methyl)amino)-3,4-dihydro-1H-carbazol-9(2H)- | 373.26 '
method B Yl . 2 . ) y @) LC-2
yhacetic acid
9 (3S)-2-(3-((5-chloropyrimidin-2-yl)(methyl)amino)- 0.90
6-fluoro-3,4-dihydro-1H-carbazol-9(2H)-ylacetic 388.94
method B
acid LC-2
10 (3R)-2-(3-((5-chloropyrimidin-2-yl)(methyl)amino)- 0.83
6-fluoro-3,4-dihydro-1H-carbazol-9(2H)-yl)acetic 389.13
method B
acid LC-2
11 (3S)-2-(6-fluoro-3-(methyl(5- 0.91
(trifluoromethyl)pyrimidin-2-yl)amino)-3,4-dihydro- | 423.13
method B : .
1H-carbazol-9(2H)-yl)acetic acid LC-1
12 (3R)-2-(6-fluoro-3-(methyl(5- 0.86
(trifluoromethyl)pyrimidin-2-yl)amino)-3,4-dihydro- | 423.18
method B
1H-carbazol-9(2H)-yl)acetic acid LC-2
13 (3S)-2-(6-fluoro-3-(methyl(4- 0.89
(trifluoromethyl)pyrimidin-2-yl)amino)-3,4-dihydro- | 423.17
method B : .
1H-carbazol-9(2H)-yl)acetic acid LC-1
14 (3R)-2-(6-fluoro-3-(methyl(4- 0.87
(trifluoromethyl)pyrimidin-2-yl)amino)-3,4-dihydro- | 423.08
method B : .
1H-carbazol-9(2H)-yl)acetic acid LC-2
15 (3S)-2-(6-fluoro-3-(methyl(pyrimidin-2-yl)amino)- 35593 0.59
method B | 3,4-dihydro-1H-carbazol-9(2H)-yh)acetic acid ' LC-1
16 (3S)-2-(3-((4,6-dimethylpyrimidin-2- 0.61
yh(methylamino)-6-fluoro-3,4-dihydro-1H- 382.98
method B LC-2

carbazol-9(2H)-ylacetic acid

9(2H) yl)acetic acid 371.07

6-



n-2-yl) (methyl)amino) - 6-

0. 97

0.94 55 met hyl - 3, 4-d i hydro- 1H car bazol -9(2H) -yl )acetic 385.01 nethod
B acid LCG2 2-(3-((5-chloropyri mdi
56 (twof2buanoret hoxy) - 3, 4- di hydr o- 1H car bazol - 9( 2H) PC28B200B051next hod B

yl )acetic acid

LG 2

49
17 (3S)-2-(6-fluoro-3-(methyl(4-methylpyrimidin-2- 0.57
yhamino)-3,4-dihydro-1H-carbazol-9(2H)-yhacetic | 369.17
method B
acid LC-1
18 (3S)-2-(3-((5-chlorobenzo[d]oxazol-2- 0.86
yh)(methyl)amino)-6-fluoro-3,4-dihydro-1H- 428.15
method B . .
carbazol-9(2H)-yl)acetic acid LC-1
: 0.70
19 (3S)-2-(3-(benzo[d]oxazol-2-yl(methyl)amino)-6- 394.20
method B | fluoro-3,4-dihydro-1H-carbazol-9(2H)-yhacetic acid ' LC-1
: : 0.68
20 (3S)-2-(3-(benzo[d]thiazol-2-yl(methyl)Jamino)-6- 410.19
method B | fluoro-3,4-dihydro-1H-carbazol-9(2H)-yhacetic acid ' LC-1
: : : 0.55
21 (3S)-2-(6-fluoro-3-(methyl(quinazolin-4-yl)amino)- 405.16
method B | 3,4-dihydro-1H-carbazol-9(2H)-yh)acetic acid ' LC-1
29 (3S)-2-(6-fluoro-3-(methyl(2- 0.86
(trifluoromethyl)quinazolin-4-yl)amino)-3,4-dihydro- | 473.16
method B : .
1H-carbazol-9(2H)-yl)acetic acid LC-1
23 (3S)-2-(6-fluoro-3-(methyl(2-methylquinazolin-4- 0.58
yhamino)-3,4-dihydro-1H-carbazol-9(2ZH)-yhacetic | 419.24
method B
acid LC-1
o : 1.26
24 (3S)-2-(3-((5-chloropyrimidin-2-yl)(ethyl)amino)-6- 403.00
method B | fluoro-3,4-dihydro-1H-carbazol-9(2H)-yhacetic acid ' LC-1
o : 1.30
25 (3S)-2-(3-((5-chloropyrimidin-2-yl)(propyl)amino)-6- 417.03
method B | fluoro-3,4-dihydro-1H-carbazol-9(2H)-yhacetic acid ' LC-1
2% (3S)-2-(3-((5-chloropyrimidin-2- 1.28
yh(isopropyl)amino)-6-fluoro-3,4-dihydro-1H- 417.04
method B
carbazol-9(2H)-yl)acetic acid LC-1
7 (3S)-2-(3-((5-chloropyrimidin-2- 1.30
yh)(cyclopropylmethyl)amino)-6-fluoro-3,4-dihydro- | 429.17
method B : .
1H-carbazol-9(2H)-yl)acetic acid LC-1
28 (3S)-2-(6-fluoro-3-(methyl(quinazolin-2-yl)amino)- 405.12 0.72
method B | 3,4-dihydro-1H-carbazol-9(2H)-yh)acetic acid '

LC-2




2-(3-((5-chloropyrimdin-2-yl)(methyl)am no)-6- 0.89 57

nmet hoxy- 3, 4- di hydr o- 1H car bazol - 9(2H) -yl )acetic 401.03 nethod B
LC-2 2-(8oQib/antsropyri mdi n-2-yl)(nmethyl)amino)-6PCTOBIG1/B8165
(trifluoronethyl)-3, 4-di hydro-1H car bazg)d -9(2H)- 439.07 nmethod B

yl )acetic acid

acid

29 (3S)-2-(6-fluoro-3-((5-fluorobenzo[d]oxazol-2- 0.88
yh)(methyl)amino)-3,4-dihydro-1H-carbazol-9(2H)- | 412.09
method B
yl)acetic acid LC-2
30 (3S)-2-(6-fluoro-3-(methyl(5-phenylpyrimidin-2- 0.91
yl)amino)-3,4-dihydro-1H-carbazol-9(2H)-yl)acetic | 431.02
method B
acid LC-2
31 (3S)-2-(6-fluoro-3-((5-methoxypyrimidin-2- 1.06
yh)(methyl)amino)-3,4-dihydro-1H-carbazol-9(2H)- | 385.01
method B
yl)acetic acid LC-1
- (3S)-2-(3-((6-chlorobenzo[d]thiazol-2- 0.91
yh)(methyl)amino)-6-fluoro-3,4-dihydro-1H- 444.0
method B
carbazol-9(2H)-yl)acetic acid LC-2
33 (3S)-2-(3-((5-chlorobenzo[d]thiazol-2- 0.92
yh)(methyl)amino)-6-fluoro-3,4-dihydro-1H- 443.95
method B . .
carbazol-9(2H)-yl)acetic acid LC-2
34 (3S)-2-(3-((5-chloropyrimidin-2-yl)(2- 0.93
methoxyethyl)amino)-6-fluoro-3,4-dihydro-1H- 433.0
method B . .
carbazol-9(2H)-yl)acetic acid LC-2
35 (3S)-2-(6-fluoro-3-(methyl(5- 0.87
(trifluoromethyl)pyridin-2-yl)amino)-3,4-dihydro-1H- | 422.12
method C ) )
carbazol-9(2H)-yl)acetic acid LC-2
36 (3S)-2-(6-fluoro-3-((5-fluoropyridin-2- 0.70
yh)(methyl)amino)-3,4-dihydro-1H-carbazol-9(2H)- | 372.05
method C
yl)acetic acid LC-2
- : 0.76
37 (3S)-2-(3-((5-chloropyridin-2-yl)(methyl)amino)-6- 388.11
method C | fluoro-3,4-dihydro-1H-carbazol-9(2H)-yhacetic acid ' LC-2
38 (3S)-2-(6-fluoro-3-((6-fluorobenzo[d]thiazol-2- 0.86
yl)(methyl)amino)-3,4-dihydro-1H-carbazol-9(2H)- | 427.97
method B
yl)acetic acid LC-2
39 (3S)-2-(6-fluoro-3-((5-fluorobenzo[d]thiazol-2- 0.88
yl)(methyl)amino)-3,4-dihydro-1H-carbazol-9(2H)- | 428.08
method B
yl)acetic acid LC-2
40 (3S)-2-(6-fluoro-3-((6-chlorobenzo[d]oxazol-2- 092
yl)(methyl)amino)-3,4-dihydro-1H-carbazol-9(2H)- | 428.02
method B . .
yl)acetic acid LC-2
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48
method B

2-(3-((5-(tert-butyl)isoxazol-3-yl)(methyl)amino)-6-
fluoro-3,4-dihydro-1H-carbazol-9(2H)-yhacetic acid

400.18

0.88

LC-2

49
method B

2-(6-fluoro-3-(methyl(1-methyl-1H-pyrazol-3-
yl)amino)-3,4-dihydro-1H-carbazol-9(2H)-yl)acetic

acid

357.2

0.67

LC-2

50
method B

2-(6-fluoro-3-(methyl(5-methyl-1,3,4-thiadiazol-2-
yl)amino)-3,4-dihydro-1H-carbazol-9(2H)-yl)acetic

acid

375.09

0.76

LC-2

51
method C

2-(6-fluoro-3-(isoxazol-3-yl(methyl)amino)-3,4-
dihydro-1H-carbazol-9(2H)-yhacetic acid

344.19

0.92

LC-2

52
method C

2-(6-fluoro-3-(methyl(5-methylisoxazol-3-yl)amino)-
3,4-dihydro-1H-carbazol-9(2H)-yhacetic acid

358.18

0.83

LC-2




(3R)-2-(6-fluoro-3-((5-(trifluoronethyl)pyrimdin-2-yl)am no)-3, 4-

di hydr o- 1H- car bazol
(3R) - 2- (owWOl20w1a7B8( (4-(trifluoromet hyl) pyrimdin-2-yl) 2eTnB1Bp31165
di hydr o- 1H car bazol -

-9-(2H)-ypacetic acid 27 6

9-(2H)-ypacetic acid 46 7

(3S)-2-(6-fluoro-3-((5-fluoropyrim din- -yl)(rrethypam no) - 3, 4-

O/ ’)I—l\ \I| \ acetic—aci-d

di hydr o- 1H-carbazel

2-5

(3R) - 2- (g-g4l uoro- 3o( yA_) ami no) - 3, # 10.91
di hydr o- “3]‘_ carbazo F (gﬁgl—@f%?grﬁ@{Ncﬂylﬂnﬁth))amw)b’ 4 371.07
(39) - 2- ( 3-npethodiB 0lddwgim-ﬂﬂ-@ﬁlﬁla@';ﬂi?*dhﬂia@?%ml%o) 6-f1doro-3, 41 o
di hydro- 1H- car bazol -9(2H) -yl )acetic acid 2.7 10
(3R -2-(3 ’1#(4(CS chl ()Qqawhldm-m((&&rlmbwn‘mtﬂmﬂ ) am no) - 6- f [{uor o- 3, #19 95
di hydr o- 1 ar bazol - vl i 58,11
(38 5 L aaee, S meh R dEl o B e BRpRTok@Hy oi[05.01
yl ) ani no) - 3, 4- di hy glr)@eellblacalr bazol 9(2H) yl )acet| c aC| d 2. 0 12| LC-2
(3R) - 2- ( G dor6— A L."“ A
yl') ami no)|-g& 4-di hy &r@TW*H%(PB%[%'P'”%M“GW MR e | 141 13| 094
(3S) - 2- (G- 11 uor o- Inemyi3U-diydrbriH-tatbazome2Myly)aydticm di|r385.01
yl ) am no)|-methodiBhydr o- 1H car bazol - 9(2H) -yl )acetic acid 12 14 LC-2
(3R) - 2- (8- 1 uoro- 38¢fet hyl (4- (trifl uoromet hyppyri ni di - 2-
yl) ami no) s di hy dr(@-(Btmatppratn-Almey)aceid)6- ac 097
(trifluoromethoxy)-3,4-dihydro-1H-carbazol-9(2H)- | 455.03
method B
yl)acetic acid LC-2
57 2-(3-((5-chloropyrimidin-2-yl)(methyl)amino)-6- 0.89
methoxy-3,4-dihydro-1H-carbazol-9(2H)-yl)acetic 401.03
method B .
acid LC-2
58 2-(3-((5-chloropyrimidin-2-yl)(methyl)amino)-6- 0.96
(trifluoromethyl)-3,4-dihydro-1H-carbazol-9(2H)- 439.07
method B . .
yl)acetic acid LC-2




67 15 (3S)-2-(6-fluoro-3-(nethyl (pyrimdin-2-yl)am no)- 3, 4-di hydro-1H
carbazol -9(2H) -yl )acetic acid 9.9 16

(3S) - 2- (WO(d16Hdisset hyl pyri m di n- 2-y1) (et hypam no) - 6- PCUOBLIH1/051165
3, 4-di hydr o- 1H car bazol -9(2H) -yl )acetic_acid 125 17

(3S)-2-(6-fl uoro-3-(rrethy| (4- et hyl pyri?ﬁdi n-2-yl)am no) - 3, 4-

di hydr o- g{- ar.bazol -9(2H) -yl )acetic acid 107 18

(38) 2-( 'PI‘?:Q'E 1%P8%enzo[ d] oxazol - 2-y1) (et hyl ) ani no) - 6- f | uor o-

3, 4-di hdePl@Dédd-tlﬁr&ibbmFQTHﬁfeiiébtoyh)eﬁimﬁémes an rddlblldanl;i%lsplacement assay:

g?ﬁ; dr2 0( i’ j’?%ﬂ%kﬂ Oré?l—%%%-%/%ﬂ%t cg}g@rpn@n(ggt@ from culturef1 plates into 5 ml buffer
éSﬁ) d2 ( EAF/PWBE.[%} nheazml Frid; ylnﬁmmndrmp_ag}ag@)-l—gm) lusing @r BibBer policeman. Cells
i r.o- cal ba cetic aci . . .

Oy L Do Y LIRSELL e ATheL Bl Bhtoced fo g, 49, The col
?grs?agm( G%Ilff&vaylr%ﬁsﬁémdedalﬁgde t%émf'éfouﬁer an(g rt]ubes were frozen at —80°C. Cells were
uor o rifl uorome nazol i n- 4-
oy moy Bawas G ne T AR Mo 1qPnetal S B oniigeti-aion yghno @ polytron
2011/ 117 798RgehlzB2 (B0L4dohdH5 The nddhbrane fragments were then centrifuged at 3000 g for
(35)-2- (654 woros 3§ pe%hggeln%%a e b, ! &%ﬁgl EN78 )1%21%%)&& I<}IE;CI2, 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 ul 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 % NaN;, 10mM MnCl, pH 7.0) was
placed into each well. After addition of 75 ul Binding-Buffer, 50 ul of the radioligand *H-
15 PGD; (at 2.5 nM (220.000 dpm/well) from ANAWA ART0662) 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 90 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 (PEIl). 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.

ICs0

Example Name
[nM]

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




di hydr o- 1H car bazol

-9(2H) -yl )acetic acid 55 24

(39)-2-(3-((5-chloropyrimdin-2-yl)(ethyl)am no)-6-fl uoro-3, 4-

di hydr o- Wweocaribiazm™B- 9( 2H) -yl )acetic acid 1.7 25

(3S)-2-(3-((5-chl oropyrim di n-2-y|)(pro§3/
di hydr o- 1H car bazol -

| ) am no) - 6-f | uor o- 3, 4-

9( 2H) - yI)acetic acid 3.9 26

PCT/IB2011/051165

(39) - 2- (3{{5-chlefropyrinid sopropyl)amno)-6-fluoro-3 4
di hydr o- 1 carghazo| -GC2A) G@Pﬁ?r&'@éﬁ(? ét*'ﬁ%?ramﬁ%')éyf'm'dm 5 eG54~ 7
1£I3§Z)r g: gB f&?hﬁﬂlﬁr?ﬂ_yi' m dijifydoyih- é@rbgidmr(gp/yylry@iehy@am nO) 6-
(39)-2- (6] 11 ugy o- 3| (RBERYFHRPREHBI G N T A e 46
car bazol - 9(2H)-yl ) acetic aCUrﬂK 3-1#8carbazol-9-(2H)-yl)acetic acid
(33)_2_(6fllmrnQ((Rfllmrn enzol dl ox mnn\_
54, di hya] o- 11} car patedr (eI G T eoReTd 2 me Ao 54 T |
(3S)-2-(67fluoro-3r (nethyl (%mbwﬂ%&%%lw(mﬁyl)dcbma@) 3, 4- '
di hydr 0- 1H-carbazol -9(2H) -v| ) acetic aci
(3S)-2-(6{f1ugro-3 @%%ﬁ%wwr(ﬁﬁhmrﬁmmi'y(%raéi(wy hyBamine)3d; 4,
di hydr o- 1H carbazo| - 9( 2H) - ylyrgaet i W—cﬁt%'agolb(@lﬁf’@?acetlc aC|d
(39)-2-(3i((6-chlofobenzol[d]thiazol-2-y1 am no)-6-fl uorag-
3, 4- di hydf o- 1§ car ba 35 )-B(Ek-clyPoarénidin-gyhangyaminoy6-fluoro-34- - 1
dihydro-1H-carbazol-9(2H)-yhacetic acid
10 (3R)-2-(3-((5-chloropyrimidin-2-yl)(methyl)amino)-6-fluoro-3,4- 58
dihydro-1H-carbazol-9(2H)-yhacetic acid
11 (3S)-2-(6-fluoro-3-(methyl(5-(trifluoromethyl)pyrimidin-2- 20
yhamino)-3,4-dihydro-1H-carbazol-9(2H)-ylacetic acid
12 (3R)-2-(6-fluoro-3-(methyl(5-(trifluoromethyl)pyrimidin-2- 141
yl)amino)-3,4-dihydro-1H-carbazol-9(2H)-yl)acetic acid
13 (3S)-2-(6-fluoro-3-(methyl(4-(trifluoromethyl)pyrimidin-2- 12
yhamino)-3,4-dihydro-1H-carbazol-9(2H)-ylacetic acid
14 (3R)-2-(6-fluoro-3-(methyl(4-(trifluoromethyl)pyrimidin-2- 67
yl)amino)-3,4-dihydro-1H-carbazol-9(2H)-yl)acetic acid
15 (3S)-2-(6-fluoro-3-(methyl(pyrimidin-2-yl)amino)-3,4-dihydro-1H- 9.9
carbazol-9(2H)-yl)acetic acid
16 (3S)-2-(3-((4,6-dimethylpyrimidin-2-yl)(methyl)amino)-6-fluoro- 125
3,4-dihydro-1H-carbazol-9(2H)-yhacetic acid
17 (3S)-2-(6-fluoro-3-(methyl(4-methylpyrimidin-2-yl)amino)-3,4- 107
dihydro-1H-carbazol-9(2H)-yhacetic acid
18 (3S)-2-(3-((5-chlorobenzo[d]oxazol-2-yl)(methyl)amino)-6-fluoro- 14
3,4-dihydro-1H-carbazol-9(2H)-yhacetic acid
19 (3S)-2-(3-(benzo[d]oxazol-2-yl(methyl)amino)-6-fluoro-3,4- 23
dihydro-1H-carbazol-9(2H)-yhacetic acid
20 (3S)-2-(3-(benzold]thiazol-2-yl(methyl)amino)-6-fluoro-3,4- 8.1
dihydro-1H-carbazol-9(2H)-yhacetic acid
01 (3S)-2-(6-fluoro-3-(methyl(quinazolin-4-yl)amino)-3,4-dihydro-1H- 6
carbazol-9(2H)-yhacetic acid
2 (3S)-2-(6-fluoro-3-(methyl(2-(trifluoromethyl)quinazolin-4- 16

yhamino)-3,4-dihydro-1H-carbazol-9(2H)-ylacetic acid




33 (3S)-2-(3-((5-chl orobenzo[ d]thiazol
3, 4- di hydr o- 1H car bazol
(3S) - 2- (WOEBtIchr™8opyri m di n- 2-
fl uoro- 3, 4-di hydr o- 1H car bazol
(3S)-2-(6-fluoro-3-(nmethyl (5-(trifluoro

3, 4- di hydre-1H-car

-9(2H) -yl )acetic acid 10 34

-9(2H)-yl)acetic acid 5.9 35

t hyppyri di n- 2-y1) am no) -

-2-yl) (et hyl )am no) - 6-fl uoro-

y1) ( 2- met hoxyet hypan noPC®AB2011/051165

azal _OQ(2HN v VYacetiec acid O 1 26
azol -9 24 yacet acrd-9.-1 36 ,
(3S) - 2- (6] f | ugg o- 3} ((FAr GIHBEy P EPIYE ISRtz vRBTIND)B4- |
di hydr o- 1Hcarbazo| - 9( 2H) - yldjhgars1 4-cabiadolB(BH Byl)acetic acid
(35)_2_(3 ((5 chl oropvri m-ho)-6-fl uoro-3.4-
di hydr o- 1+ cappazo| - 9((J3§P=I? (91(§5 rpRyrigaig- %ylﬁetﬁgl)am'”o) -6-fiuoro-3,4- 17
(35)-2-(61fluoro-3¢((6-fl uoH@Ity@szﬂﬁiébmobk@mwﬁyl)é&ﬁmu@yI ) am no)-
3, 4-di hydto-1H-car
(3S)-2- (6{f1 uggo- 3} ( 6@%2 i%«%*ﬁéﬁ%’p’ﬂ']nt% 82/8(pr<29w)m'}?é16ﬁwoy%xﬁa4no) - 39
3, 4-di hydr o- 1F car pazol - 9( 2k Ml‘dﬂr@-@bﬂb‘éz@@(ﬂﬁﬁylﬂacéﬁh acid '
(38) -2- ( 6+fluoro-3t((6-chlor nhpn7n 1l oxazol -2- y 1 (mn'r hyvl)am nn\ -
3, 4- di hydf o- 1kk car p&3Dr2-6¢ Qﬁ)ch&orgpae@tqwa{a(l%ppzowl)am@ B-fluoro-3.4- 1
2011/ 117798PCT/ |1 B2D11/ 05116@|h'§?éro4’ﬂH carbazol 9(2H) yI)acetlc acid
(39)-2-(3((5-chlofopyrimdin-2-y1)(2 2-difl uoroethypam no)-6-
f 1 uor o- 3, 4- di hydr o 1@&&(%@%@@9@%73'%)%Mt:yciow@@yémethyl)ammo) - |
fluoro-3,4-dihydro-1H-carbazol-9(2H)-yl)acetic acid '
08 (3S)-2-(6-fluoro-3-(methyl(quinazolin-2-yl)amino)-3,4-dihydro-1H- 19
carbazol-9(2H)-yhacetic acid
29 (3S)-2-(6-fluoro-3-((5-fluorobenzo[d]oxazol-2-yl)(methyl)amino)- 4
3,4-dihydro-1H-carbazol-9(2H)-yhacetic acid '
30 (3S)-2-(6-fluoro-3-(methyl(5-phenylpyrimidin-2-yl)amino)-3,4- »
dihydro-1H-carbazol-9(2H)-yhacetic acid
31 (3S)-2-(6-fluoro-3-((5-methoxypyrimidin-2-yl)(methyl)amino)-3,4- -
dihydro-1H-carbazol-9(2H )-yl)acetic acid '
32 (3S)-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)(methyl)amino)-6-fluoro- 10
3,4-dihydro-1H-carbazol-9(2H)-yhacetic acid
34 (3S)-2-(3-((5-chloropyrimidin-2-yl)(2-methoxyethyl)amino)-6- 59
fluoro-3,4-dihydro-1H-carbazol-9(2H)-yl)acetic acid '
35 (3S)-2-(6-fluoro-3-(methyl(5-(trifluoromethyl)pyridin-2-yl)amino)- 9.1
3,4-dihydro-1H-carbazol-9(2H)-yhacetic acid '
36 (3S)-2-(6-fluoro-3-((5-fluoropyridin-2-yl)(methyl)amino)-3,4- 9.8
dihydro-1H-carbazol-9(2H )-yl)acetic acid '
37 (3S)-2-(3-((5-chloropyridin-2-yl)(methyl)amino)-6-fluoro-3,4- 50
dihydro-1H-carbazol-9(2H)-yl)acetic acid '
38 (3S)-2-(6-fluoro-3-((6-fluorobenzo[d]thiazol-2-yl)(methyl)amino)- 19
3,4-dihydro-1H-carbazol-9(2H)-yhacetic acid '
39 (3S)-2-(6-fluoro-3-((5-fluorobenzo[d]thiazol-2-yl)(methyl)amino)- 31
3,4-dihydro-1H-carbazol-9(2H)-yhacetic acid '
40 (3S)-2-(6-fluoro-3-((6-chlorobenzo[d]Joxazol-2-yl)(methyl)amino)- 00
3,4-dihydro-1H-carbazol-9(2H)-yhacetic acid '




15 42 (3S)-2-(3-((5-cycl opropyl pyrim din-2-y1) (et hypam no) - 6-f | uor o-

3, 4-di hydr o- 1H car bazol -
(3S) - 2- (owbl20w107B8( ( 6-f | uor obenzo[ d] oxazol -
3, 4-di hydr o- 1H car bazol -
(38) - 2-(6-f1 uoro-3- (net hyl (qui noxal i n- 22

9(2H) -yl )acetic acid 2.2 43

9(2H) -yl )acetic_acid 1.0 44

| ) am no) - 3, 4-di hydro- 1H

2-y1) (et hylPranBmo}/e51165

car bazol - /’)I—l\ \I| \ cotiec acid 11
2-(6- 1 uof 0- 3,4 et hy|(%%>-%§%-ﬂ§165ﬁr%@/5rmdzn Vel VipminG-6: 1 .
carbazol - 9(2H) -yl ) pcet i crivagd-d,4%iyd#6-1H-carbazol- 9(\2H) ylacetic acid
2_(3_((4_ tert-but m-no)- fluoro-3
di hydro- 1H ca&%azo -Gprey i 5)@8@9:%y@¥i|”6id732 Ke(methyl)am'”o) 6-f|uoro- 0
3_— f} 621f I ug: thyl (4-(ts ufdmwrr@rrﬁtdavﬁzbl-@(mb yBadelip apyno) - 3, 4-|
I hydr o- WM
2- (3- ((5- (terjs but ygPSbaabByarg-34§ ('H%’PHWP&H?W?' sYhmgsndagioe)> |
di hydro- 14 Car%azo - 9( 2H) - 3 ) el d- @H%@k&bzz@(@% yI)acetlc aC|d '
2-(6-f| uoro-_3- (m:\'r vi(l-nmethyvl-1Hnpnvrazol -3-v1lam no)-
di hydr o- 1ft ca {)azo (350 2e4p-flppicadene iy hayineaiin8ey)amino)-3, Fhyaro-Tr- y
2-(6-fluoro thyl (5-met hyl - %a.%aéoltdvzﬁﬁylga%ehc Ay 1) am no) - 3, 4-
di hydro-l—l—rar bazol -9(2H) -yl )acetic aci 51
45 2-(6-fluoro-3-({methyl(4-methylthiazol-2-yl)amino)-3,4-dihydro-1H- 9.7
carbazol-9(2H)-yhacetic acid '
46 2-(3-((4-(tert-butyl)thiazol-2-yl)(methyl)amino)-6-fluoro-3,4- 73
dihydro-1H-carbazol-9(2H)-yhacetic acid
47 2-(6-fluoro-3-(methyl(4-(trifluoromethyl)thiazol-2-yl)amino)-3,4- 14
dihydro-1H-carbazol-9(2H)-yhacetic acid
48 2-(3-((5-(tert-butyl)isoxazol-3-yl)(methyl)amino)-6-fluoro-3,4- 79
dihydro-1H-carbazol-9(2H)-yhacetic acid
49 2-(6-fluoro-3-(methyl(1-methyl-1H-pyrazol-3-yl)amino)-3,4- 37
dihydro-1H-carbazol-9(2H)-yhacetic acid
50 2-(6-fluoro-3-(methyl(5-methyl-1,3,4-thiadiazol-2-yl)amino)-3,4- 127
dihydro-1H-carbazol-9(2H)-yhacetic acid
51 2-(6-fluoro-3-(isoxazol-3-yl(methyl)amino)-3,4-dihydro-1H- 6.4
carbazol-9(2H)-yhacetic acid '
52 2-(6-fluoro-3-(methyl(5-methylisoxazol-3-yl)amino)-3,4-dihydro- 24
1H-carbazol-9(2H)-yl)acetic acid '
53 2-(3-((5-chloropyrimidin-2-yl)(methyl)amino)-3,4-dihydro-1H- 5 1
carbazol-9(2H)-yhacetic acid '
54 2-(6-chloro-3-((5-chloropyrimidin-2-yl)(methyl)amino)-3,4- 00
dihydro-1H-carbazol-9(2H )-yl)acetic acid '
55 2-(3-((5-chloropyrimidin-2-yl)(methyl)amino)-6-methyl-3,4- 55
dihydro-1H-carbazol-9(2H)-yl)acetic acid '
56 2-(3-((5-chloropyrimidin-2-yl)(methyl)amino)-6-(trifluoromethoxy)- 8.8
3,4-dihydro-1H-carbazol-9(2H)-yhacetic acid '
57 2-(3-((5-chloropyrimidin-2-yl)(methyl)amino)-6-methoxy-3,4- 46
dihydro-1H-carbazol-9(2H)-yl)acetic acid '
58 2-(3-((5-chloropyrimidin-2-yl)(methyl)amino)-6-(trifluoromethyl)- 35

3,4-dihydro-1H-carbazol-9(2H)-yhacetic acid




2- (6-fluoro-3-(isoxazol -3-yl (net hypam no) - 3, 4-di hydr o- 1H

carbazol -9(2H) -yl )acetic acid 6.4 52

2- (6-f 1 uowvo-28ti(rreroRyl ( 5- met hyl i soxazol - 3-y1) am no) - 3, 4- #CyBE2001/051165
1H car bazol -9(2H) -yl )acetic acid 7.4 53

2-(3-((5-chl oropyri mdin-2- yl)(rrethypanﬂ'no) 3, 4-di hydro- 1H

car bazol - 9(2H) yl )acetic acid 5.1 54

2- (6-chl oro-3-((5-chl oropyr| m di n-2-y1) (et hypam no) - 3, 4-

di hydr o- | - ( I d

2_(3_((5_ . o DL { h J d : v

di hydr o- 1H- car bazol 9(2H) yl)acetlc aci d 5 5 56

2- ( 3- (( 5-Bdidigapy r diapldéeméenty agsane inh ppeseno® ) of6 h(man f $aramo atbumix JHSA) was
3, 4-di hy - =yl i ' i 8.5 g
2. (3- ((Sd;gtﬁ'f g;rlrﬁ%&gg %@gglbﬁa%_%g%( r@?ﬁ@%ﬁq ﬁ‘ug)gjﬁigghr?@tsh%l)r(\glpg,%ﬁer HSA: Binding
di hydrdo- 1wfiear+t§h@(a|8@(12bﬁl)bmiu &owt ilemar seruh S1&8 (instead of 0.1% BSA). A volume

2-(3-((5 |md| 1 ng) -6- (Lt rdfl onet hyl ) :.

3, 4- di hyd(?cf@@#fgeé 8m89ur5%ﬁ6\)|(§/l{rgfy Qﬁe{ﬁ Clna%}nglr@_-%ufl’e\ﬁg& was Blgcgd into each
2011/ 1177198PCAtdBa8difld 06 16 BhdRadBofdratsnl 90 gpblateRSDL (4533YnNMUIRMOSET UM
Al bum n (HSA):  Radiqli d dji spl acenen ay in presence of human serum
2 burt 1 (S5l EOBL AN IR LTS Sn e Bt Backhvl” Haining ¢ 0106 was
nodi f i catibemteal & dsbchgeBaddver - HSA: Binding- 5 buffer + 0.5% Sigma Al bumi n
from Human serum A1887 (instead of 0.1% BSA). A volune of 25 pl test

%Wq‘b&?t’éﬁﬁﬁa&@gﬁ“@% Yl P e R TP S pooe (ot 2. 5

nM (220. 0Q6—dpmwe from ANAWAARTO662) was addedto each wetT: @gﬂ'ai ni ng
protocol WwaExdnsisiet cal as descri bed aboNgme

[nM]

1 (3S)-2-(6-fluoro-3-((5-fluoropyrimidin-2-yl)amino)-3,4-dihydro-1 H- 20
carbazol-9-(2H)-yl)acetic acid

3 (3S)-2-(6-fluoro-3-((5-chloropyrimidin-2-yl)amino)-3,4-dihydro- 03
1H-carbazol-9-(2H)-yl)acetic acid

(3R)-2-(6-fluoro-3-((5-chloropyrimidin-2-yl)amino)-3,4-dihydro-
1H-carbazol-9-(2H)-yl)acetic acid
(3S)-2-(6-fluoro-3-((5-fluoropyrimidin-2-yl)(methyl)amino)-3,4-
dihydro-1H-carbazol-9(2H)-yhacetic acid
(3S)-2-(3-((5-chloropyrimidin-2-yl)(methyl)amino)-6-fluoro-3,4-
dihydro-1H-carbazol-9(2H)-yhacetic acid
11 (3S)-2-(6-fluoro-3-(methyl(5-(trifluoromethyl)pyrimidin-2- 15
yhamino)-3,4-dihydro-1H-carbazol-9(2H)-ylacetic acid
13 (3S)-2-(6-fluoro-3-(methyl(4-(trifluoromethyl)pyrimidin-2- 269
yhamino)-3,4-dihydro-1H-carbazol-9(2H)-ylacetic acid
(3S)-2-(6-fluoro-3-(methyl(pyrimidin-2-yl)amino)-3,4-dihydro-1H-

15 35
carbazol-9(2H)-yl)acetic acid

18 (3S)-2-(3-((5-chlorobenzo[d]oxazol-2-yl)(methyl)amino)-6-fluoro- 08
3,4-dihydro-1H-carbazol-9(2H)-yhacetic acid

19 (3S)-2-(3-(benzo[d]oxazol-2-yl(methyl)amino)-6-fluoro-3,4- 17
dihydro-1H-carbazol-9(2H)-yhacetic acid

20 (3S)-2-(3-(benzold]thiazol-2-yl(methyl)amino)-6-fluoro-3,4- 40
dihydro-1H-carbazol-9(2H)-yhacetic acid




10Ant agoni stic activities of exenplified conmpounds are displayed in Table

9. Exanple Nane IC50 [nNI] 1
(3S) - 2- (owbl20tw1a7B8( ( 5-f 1 uoropyri m di n-2-yl ) am no) - 3, 4- ¢ChyB2001/05165

car bazol -

9-(2H)-yl)acetic acid 20 3

(3S)-2-(6-fluoro-3-((5-chloropyrim din- §8yl)am no) - 3, 4- di hydr o-

1H car baz el-9-{2H) ~yl ) acetic acid-23 4
(3R) - 2- (6] 11 ugs o- 3 { ( FChPIPIHY R HBFRYIER GTuamMRUNAEP MG dr o-| g,
(B e et o o Al ¥ LR 304 fingdo A H carbazol O2H)y)acetio acld
di hydro- 1H caﬂ)aza : 5(?5 ; '-u(§1(§5a‘3\1ﬁr9%yr%‘ij'ﬂ %ylgét?‘mj -6-fludro-3, 4' 19
éi?»ﬁ) af;)f % ((5-chlof ?pyr dldmryaroymfcan)tabmmmpmacéné hai@r o- 3, 4-
(39~ 2°(6] 1 ugg o 31 ( MG IL65 Chormy TR pPRTHA B0 4 |
yl ) am no) 13, 4-di hydro 1H— cardtp]?a@_‘r@@g,lﬁ)azmlg)(@ﬁ liaefChdld 15 13
(38)-2-(6f||mrn (m:\'rh\/I(A trifl uoronethvl n\/rlmdln- -
yl ) ami no) 13, 454i hy dr@Si?F(éé@b@iQmegmﬁm =2yl)(GdarrenyAeethyhasoing)s6- 5
(392" (8l 11 B o- 3 (e ook 1 h 1P oA 0@k J ot o- 1H+
carbazol -9(2H) -yl )acetic aci
28 (3S)-2- (6-f|uoro 3 (methyl(qumazolln -2-yl)amino)-3,4-dihydro-1H- 9
carbazol-9(2H)-yhacetic acid
29 (3S)-2-(6-fluoro-3-((5-fluorobenzo[d]oxazol-2-yl)(methyl)amino)- .
3,4-dihydro-1H-carbazol-9(2H)-yhacetic acid
30 (3S)-2-(6-fluoro-3-(methyl(5-phenylpyrimidin-2-yl)amino)-3,4- 41
dihydro-1H-carbazol-9(2H)-yhacetic acid
31 (3S)-2-(6-fluoro-3-((5-methoxypyrimidin-2-yl)(methyl)amino)-3,4- 43
dihydro-1H-carbazol-9(2H)-yhacetic acid
32 (3S)-2-(3-((6-chlorobenzo[d]thiazol-2-yl)(methyl)amino)-6-fluoro- 20
3,4-dihydro-1H-carbazol-9(2H)-yhacetic acid
33 (3S)-2-(3-((5-chlorobenzo[d]thiazol-2-yl)(methyl)amino)-6-fluoro- g
3,4-dihydro-1H-carbazol-9(2H)-yhacetic acid
34 (3S)-2-(3-((5-chloropyrimidin-2-yl)(2-methoxyethyl)amino)-6- 14
fluoro-3,4-dihydro-1H-carbazol-9(2H)-ylacetic acid
35 (3S)-2-(6-fluoro-3-(methyl(5-(trifluoromethyl)pyridin-2-yl)amino)- 20
3,4-dihydro-1H-carbazol-9(2H)-yhacetic acid
36 (3S)-2-(6-fluoro-3-((5-fluoropyridin-2-yl)(methyl)amino)-3,4- g
dihydro-1H-carbazol-9(2H)-yhacetic acid
37 (3S)-2-(3-((5-chloropyridin-2-yl)(methyl)amino)-6-fluoro-3,4- 13
dihydro-1H-carbazol-9(2H)-yhacetic acid
38 (3S)-2-(6-fluoro-3-((6-fluorobenzo[d]thiazol-2-yl)(methyl)amino)- 9
3,4-dihydro-1H-carbazol-9(2H)-yhacetic acid
39 (3S)-2-(6-fluoro-3-((5-fluorobenzo[d]thiazol-2-yl)(methyl)amino)- 6
3,4-dihydro-1H-carbazol-9(2H)-yhacetic acid
40 (3S)-2-(6-fluoro-3-((6-chlorobenzo[d]Joxazol-2-yl)(methyl)amino)- o1
3,4-dihydro-1H-carbazol-9(2H)-yhacetic acid
41 (3S)-2-(3-((5-chloropyrimidin-2-yl)(2,2-difluoroethyl)amino)-6- 68

fluoro-3,4-dihydro-1H-carbazol-9(2H)-yhacetic acid




(3S)-2-(3-((5-chl orobenzo[ d] oxazo
3, 4- di hydr o- 1H car bazol
(3S) - 2- (WwWOhenzufBoxazol

-2-yl) (et hyl )am no) - 6-fl uoro-
-9(2H) -yl )acetic acid 28 19

- 2-yl (et hypam no) - 6- f | uor o- 3, £€T/IB2011/051165

di hydr o- 1H car bazol -9(2H) -yl )acetic acid 17 20
(3S) - 2- (3- (benzo[ d] t hi azol - 2-yl (et hypani no) - 6 fl uoro-3, 4-
di hydro_ 1H—carbazeo Q2N - vl VYacetic—acid40
2011/ 117798PCJ4 | B2D13PY3138§ aylopropylpyrimidin-2- yi(methyainor6-fuoro- 36
(39)-2-(61f1 uoro- 3 (et hyl § 3-djtydird- hHQfambh@/(wa)mebma 4-
y|)arn'n0) 34- rhh\/ ro-1H ¢ Ci 380 24
(35) - 2- (3] ((555hl of dpFH#F-AHANOS: (pee YRBPk %ylf)(lﬂifémﬁ)a@'fzp) 19
di hydro- 14 Car azo| - 9(2H) - 3"4)@@@% @H%k&bz@a%(@ﬁ) -yl)acetic acid
(33)_2_(3 ((R chl oropvrimdin- viY(propyllam no)-6-fluoro-3 4-
di hydr o- 1H- cay pazo| (50 ZHp-rjosdénpthylkgyieoxghn-gl)amino)-3 4-dihydro-1H- |
(3S) - 2- (3] ((5-Chi of opyr i m di n- 2ryibbtexAbIAPYIRRUIEESEY pam no) - 6-
fluoro-3, 4-dihydrot 1H carbazol - H -v|)acetic aci
(3S)-2-(61flu éo 3 @mlhw(ﬁ(m&tmwﬁﬁyw%q aml)ﬁaynoxm 6'Py<I’1’9d1r"b- 1H,,
carbazol - 9(2H-yl ) acetic acid 223@3701-9(2H)- Yl)acetlc acid
(39)-2-(6+fluoro-3: ((5-fl uorohenzold]loxazo (et hyl)am no) -
3, 4- di hydf o- 1 car pazdf-flogrerinyatyddeltifsomeahyithiazol-2-yljamino)-3.4-" |
dihydro-1H-carbazol-9(2H)-yhacetic acid
51 2-(6-fluoro-3-(isoxazol-3-yl(methyl)amino)-3,4-dihydro-1H- 53
carbazol-9(2H)-yhacetic acid
52 2-(6-fluoro-3-(methyl(5-methylisoxazol-3-yl)amino)-3,4-dihydro- 58
1H-carbazol-9(2H)-yl)acetic acid
53 2-(3-((5-chloropyrimidin-2-yl)(methyl)amino)-3,4-dihydro-1H- 16
carbazol-9(2H)-yhacetic acid
54 2-(6-chloro-3-((5-chloropyrimidin-2-yl)(methyl)amino)-3,4- 3
dihydro-1H-carbazol-9(2H)-yhacetic acid
55 2-(3-((5-chloropyrimidin-2-yl)(methyl)amino)-6-methyl-3,4- 40
dihydro-1H-carbazol-9(2H)-yhacetic acid
56 2-(3-((5-chloropyrimidin-2-yl)(methyl)amino)-6-(trifluoromethoxy)- 303
3,4-dihydro-1H-carbazol-9(2H)-yhacetic acid
57 2-(3-((5-chloropyrimidin-2-yl)(methyl)amino)-6-methoxy-3,4- 56
dihydro-1H-carbazol-9(2H)-yhacetic acid
58 2-(3-((5-chloropyrimidin-2-yl)(methyl)amino)-6-(trifluoromethyl)- 15
3,4-dihydro-1H-carbazol-9(2H)-yhacetic acid
References:

Shimizu T, Yamashita A, Hayaishi O. Specific binding of prostaglandin D2 to rat brain
synaptic membranes. J. Biol. Chem. 1982. Vol. 257:13570-13575.

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.



30 (3S)-2-(6-fluoro-3-(nethyl (5-phenyl pyrimdin-2-yl)am no)-3, 4-

di hydro- 1H car bazol -9(2H) -yl )acetic acid 41 31

(3S) - 2- (owbl20w1a7B8( ( 5- met hoxypyri m di n-2-yl) (et hyl ) amPoDIBB14/051165
di hydr o- 1H car bazol - 9(2H) -yl )acetic acid 43 32

(3S)-2-(3- ((6 chl or obenzo[ d] t hi azol - 2-y g(rret hyl ) am no) - 6-f | uor o-

3, 4-di hyd
(3S)-2-(

e O Eo el ad B s N S HpIsPa R Wo Metiers Yy INeill GP.

?Sg) dizh)(/g(s@r(véﬁ- ralar Wéﬂu’reﬁ(;?dd)’myd:c)l@gy(egf ‘fheaﬁUﬂhaB ?@DZ r_ecep;tor(SCRTHZ Br. J. of
Cc i,n - met hoxyet hypami no) - 6-

f | uor o- 3, %ﬁﬁﬁﬁﬁg géoﬁk%gqbgﬂaﬁgﬁ -yl )acetic acid 14 35

(3S)-2-(6-fluoro-3-(nethyl (5-(trifluoromethyppyridin-2-yl)am no)-

3, 4-di hydr o- 1H car bazol -9(2H) -yl )acetic acid 20 36

(3S)-2-(6-fluoro-3-((5-fluoropyridin-2-yl)(nethyl)am no)-3, 4-

di hydrso- 1H- car bazol -9(2H) -yl )acetic acid 8 37

(3S)-2-(3-((5-chloropyridin-2-yl)(nmethyl)am no)-6-fl uoro-3, 4-

ayar o L GaabodkR oy b AChhG RGPS
3, 4-di hydr o- 1H-car bazol %acetic acid 9 39 . .
(39) - 2- ( 6Afer Rbiining (’(f@ﬂfeldu&”é‘ﬁ@n lgpipamPpigs avere diann bieydnpunghira gpcording to

10

15

20

25

30

the protocol approved by the ethics committee of Basel, Switzerland. Polymorphonuclear
leukocytes (containing eosinophils, basophils and neutrophils) were isolated using the
Polymorphprep™ method (Axis-Shield). In brief, anticoagulated whole blood was layered
onto a Polymorphprep gradient (density 1.113 g/ml) and centrifuged at 500 g for 30 min.
The polymorphonuclear cell fraction was harvested and depleted for erythrocytes by

hypotonic saline lysis.

The polymorphonuclear cells were resuspended in assay buffer (1x PBS with Ca*/Mg**
supplemented with 0.1 % BSA, 10 mM HEPES, and 10 mM Glucose, pH 7.4) at 5x 10°
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 to the
polymorphonuclear cells to 50% of final assay volume with polymorphonuclear cells at
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 ml paraformaldehyde (1%).

Immediately after fixation with paraformaldehyde, the samples were analyzed by
FACSCanto flow cytometer (BD Biosciences) and target cells were identified by their
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 as the percent of

cells with an increased forward-scatter.

Antagonistic activities of exemplified compounds are displayed in Table 10.



3, 4-di hydr o- 1H car bazol -9(2H) -yl )acetic acid 6 40
(3S)-2-(6-fluoro-3-((6-chl orobenzo[ d] oxazol -2-y1) (et hyl ) am no) -

3, 4- di hydwo-20t¥/aamBazol - 9(2H) -yl )acetic acid 21 41

(3S)-2-(3-((5-chloropyrimdin-2-y1)(2,2-di fl uoroet hypam no) - 6-
fl uoro- 3, 4-di hydr o- 1H- car bazol - 9( 2H) -yl §]acet ic acid 68 WO

PCT/IB2011/051165

2011/ 117798RCH1B2011/051165 59 42
(3S5) - 2- (31 (g |¥I8| ppr opyl pyri m di n-2-y1y(aet hypam no) - 6-f | uor o- ICs0
3, 4-di hydr o- car pazol -9(2H) -yl )acetic acid 36 43 [nM]
(3S)-2- (61 uoro-3+((6-fluorob 20l - 2- ) am-no)-
3, 4- di hydt o- 16 car b@?@ﬂ:(@(@ﬂm—%(@iﬁ- C?Fb’“%1"81217;)3@%0)-3,2-d'?5ydr0-1H- y
(3S)-2-(61fluoro-3t (nmethyl (g ui pakardB-2HyY)astioadid3, 4- di hydro- 1H
car bazol - { - ' cid 176 45 S , ,
2-(6- | Uo] 0- 3 et y(SH2ErHPIA- A @aIeropyTyidRdiran -2 e 1
carbazol -9(2H)-yl ) pcetic acid 1?I5P-cé'r_t')azol-9-g21-l_)-yl)acetic acid
2- ( 6-f | uoro-_3- ( net yl A-('r rifluoronet hyp hlla?nl -2- y.1) am nQ) -3 4-
di hydr o- 1H- carbazo| - Ry Gylucseétiscchigpayrigpdingylamino)-3.4-dinydro-
2-(6-fluoro-3-(isokazol - 3-yl ( maylypansia)r3-yiasktieydio- 1H
carbazol -Q(2H)-yl)hAcetic acid 53 52
7 (3S)-2-(6-fluoro-3-((5-fluoropyrimidin-2-yl)(methyl)amino)-3,4- g
dihydro-1H-carbazol-9(2H)-yhacetic acid
9 (3S)-2-(3-((5-chloropyrimidin-2-yl)(methyl)amino)-6-fluoro-3,4- 15
dihydro-1H-carbazol-9(2H)-yhacetic acid
11 (3S)-2-(6-fluoro-3-(methyl(5-(trifluoromethyl)pyrimidin-2- 49
yhamino)-3,4-dihydro-1H-carbazol-9(2H)-ylacetic acid
15 (3S)-2-(6-fluoro-3-(methyl(pyrimidin-2-yl)amino)-3,4-dihydro-1H- 66
carbazol-9(2H)-yl)acetic acid
18 (3S)-2-(3-((5-chlorobenzo[d]oxazol-2-yl)(methyl)amino)-6-fluoro- 5
3,4-dihydro-1H-carbazol-9(2H)-yhacetic acid
19 (3S)-2-(3-(benzo[d]oxazol-2-yl(methyl)amino)-6-fluoro-3,4- 31
dihydro-1H-carbazol-9(2H)-yhacetic acid
04 (3S)-2-(3-((5-chloropyrimidin-2-yl)(ethyl)amino)-6-fluoro-3,4- 37
dihydro-1H-carbazol-9(2H)-yhacetic acid
25 (3S)-2-(3-((5-chloropyrimidin-2-yl)(propyl)amino)-6-fluoro-3,4- 13
dihydro-1H-carbazol-9(2H)-yhacetic acid
o7 (3S)-2-(3-((5-chloropyrimidin-2-yl)(cyclopropylmethyl)amino)-6- 14
fluoro-3,4-dihydro-1H-carbazol-9(2H)-ylacetic acid
08 (3S)-2-(6-fluoro-3-(methyl(quinazolin-2-yl)amino)-3,4-dihydro-1H- o5
carbazol-9(2H)-yhacetic acid
29 (3S)-2-(6-fluoro-3-((5-fluorobenzo[d]oxazol-2-yl)(methyl)amino)- 4
3,4-dihydro-1H-carbazol-9(2H)-yhacetic acid
32 (3S)-2-(3-((6-chlorobenzo[d]thiazol-2-yl)(methyl)amino)-6-fluoro- 33
3,4-dihydro-1H-carbazol-9(2H)-yhacetic acid
33 (3S)-2-(3-((5-chlorobenzo[d]thiazol-2-yl)(methyl)amino)-6-fluoro- 46
3,4-dihydro-1H-carbazol-9(2H)-yhacetic acid
34 (3S)-2-(3-((5-chloropyrimidin-2-yl)(2-methoxyethyl)amino)-6- g

fluoro-3,4-dihydro-1H-carbazol-9(2H)-ylacetic acid




2- (6-fluoro-3-(nethyl (5-met hyl i soxazol
1H car bazol

-9(2H) -

- 3-y1l)am no) - 3, 4- di hydr o-
yl )acetic acid 58 53

2- (3- ((5-wbl20r10py198 M di n- 2-y1) (met hypam no) - 3, 4- di hydr oPCHAB2011/051165

car bazol -

9(2H) -yl )acetic acid 16 54

2- (6-chl oro-3-((5-chl oropyr| m di n- 2- yl)@mthypam no) - 3, 4-

di hydro 1H—carbazeo vi)acet ac
2-(3- ((5- ¢hl ogpyr =3 %iﬁzﬂ%r?(%‘% ﬁwah?ngd]fé'e\%ek%y'pmsetwbammo) )
Czii ?)édz ?-51|‘|;‘Far azo| - 9{(12H) ?3 M%C?I?}Qﬁ'(b -GHagishz809(36)-yl)acetic acid hes)

- - - CAoropyrlmaln \/ t OX Y H=
3, 4- di hydy o- 1k car pd3ol2¢- ﬁwmfrﬁ-%éﬁrpeef&@iddth@%g' -&yl)(methyl)amino)- * 16
2-(3-((5-¢hl oropyr| m di n- 23 W1gikydes- hmnﬁmﬁ@ug(ﬁngmbﬁa&M-
di hydr o- 1I%&WM :
2- (3- ((5- ¢hl ogppyr | WP D14 Brik- ﬁ%@?ﬁfﬁ%ﬁdleﬁ@k?wl)mﬁ%ﬂm?@b 25
3, 4- di hydro- 11+ car pazol - 9( 2 W dimldl@4 Bt dafb26l- g{zﬂquybé%%ft,@b@,aces Shim zu [T,
Yanashi t al A, qum shi Q anr‘l fic bindi ng of prostaalandin D2 tg rat brain
synaptic marrbA%%nes (3S)-Bi(31((5-ayploRiopy pgBMIctiR-y) et vl i) £3811050- 5Fo gini A
Modesti PA, atel R Gensgmd,r?aro hﬁ[darbiggﬁg(zH%%celregéﬂl n does not
interferelwith prostacyclin and prostaglandin bhinding to platlelets
Thromb. Res. 13% VdBST-2(6-8um00E6-flusiepenroidlaxezped pimetiBYominds 1165, 60
Sawyer N, E, _Chat e@WHPWdro%HQa%zBPg(zNW e‘ﬁeacu@W Met t grs "KM
O Nei | | = Gprval s FG Ml ecul’ar pharmacology of the human PAD2 recept or
CRTH2. Br] J. 6\5 Pha(6réleero-3-ashyl(4vpthyiisazol-ReBaming-35+-gibydradshi | Ahape
Change asgay W th numan Plasma carha701-9(2H)-yl)acetic acid
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15

20

Intracellular calcium mobilization assay (FLIPR):

Cells (HEK-293), stably expressing the hCRTHZ2 receptor under the control of the
cytomegalovirus promotor from a single insertion of the expression vector pcDNA5
(Invitrogen), are grown to confluency in DMEM (low glucose, Gibco) medium supplemented
with 10% fetal calf serum (Bioconcept, Switzerland) under standard mammalian cell culture
conditions (37°C in a humidified atmosphere of 5% CO,). Cells are detached from culture
dishes using a dissociation buffer (0.02% EDTA in PBS, Gibco) for 1 min, and collected by
centrifugation at 200 g at rt for 5 min in assay buffer (equal parts of Hank's BSS (HBSS,
Bioconcept) and DMEM (low glucose, without phenol red, Gibco)). After incubation for 45
min (37°C and 5% CO,) in the presence of 1 yM Fluo-4 and 0.04% Pluronic F-127 (both
Molecular Probes), and 20 mM HEPES (Gibco) in assay buffer, the cells are washed with
and resuspended in assay buffer, then seeded onto 384-well FLIPR assay plates (Greiner)

at 50,000 cells in 66 yl 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
standard instructions, adding 4 ul of test compound dissolved at 10 mM in DMSO and
diluted prior to the experiment in assay buffer to obtain the desired final concentration. 10
pl of 80 nM prostaglandin D, (Biomol,

Plymouth Meeting, PA) in assay buffer,



After obtaining infornmed consent, blood sanples were drawn by veni puncture
according to the protocol approved by the ethics commttee of Basel,

Swi t zer | am0.208al1y1v8r phonucl ear | eukocytes (contai ni ng eesrnBEhi/H3 165

basophi |l s and neutrophils) were isolated using the 10 Pol ynor phprepTM

met hod (Axi s-Shield). In brief, anti coa | at ed whol e bl ood was | ayered onto

a Pol ymo p di e ensit and ce at 500 g for
S0 m Rt e e SR AR, A 60 g RN BB f or
eryt hr ocyidiedby bm@mt anfial &ainbaﬁrdtysm@f 1(‘1’ hwl midymp/nhw@peét@any miahges/\me
resuspend?d in assa buf f er

d,ﬁ&ﬁ 2+ 15 sup ted with 0.1
% BSA, 1074PKFS9ERES? aman'tfée @ielﬂftsﬂs@erm qddAtjona?f test 096@05%(1?% %t??m =48R4m
stai ned wWiddn aabio R4 Ehidditn f)éeﬁP%eéé APENECOSLAB! A affeP brostdyPaHdire D, Bzﬁd.t.&est

conpounds, at various concentrations, were preincubated 10m n in hunan

pl asn® ( aAreiexperiRd aftesdask tine ubtmekafblVAlUeR RAToNQTBIE)izedTindrigh-kusreantseldaeieshas
added to tde, o%HYafHaBQFQﬁB%Célﬁ)ﬂféct%B&fsbés% Iﬁ\%%aq)JeAgdd‘éﬂost%ﬁ%MmV@l HH@eoW‘ ﬁ'l'i‘e

pol ymor phonucl ear cells at i nCubation for

m nut es aRrogra@ Xtife3.gdIBRIipHeRlt fddhe datp|ta aginate sita doagtreaPINSE CYve CPT t'éﬁ 37C
by additi 1 f i vati on was stopped
by addi tl%ﬂr}lagén Wé)?a Ama?@fhg}r\brrm)%gﬁ tﬁ%%%.tﬁ% Lqr%rg\é?lgﬁl y after fixation

wi t h paraf or mal dehyde, the sanples were anal yzed by FACSCanto fl ow

cytongf er (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

eosi nophil activation, were quantified as the percent of cells with an

i ncreased forward-scatter. Antagonistic activities of exenplified conpounds
are displayed in Table 10. WD 2011/117798PCT/1B2011/ 051165 61 Exanpl e Nane
IC50 [nNI'] 1

(3S)-2-(6-fluoro-3-((5-fluoropyrimdin-2-yl)amno)-3, 4-di hydro-1 H

carbazol -9-(2H)-yl )acetic acid 21 3
(3S)-2-(6-fluoro-3-((5-chloropyrimdin-2-yl)am no) -3, 4-di hydr o-

1H carbazol -9-(2H) -yl )acetic acid 41 4
(3R)-2-(6-fluoro-3-((5-chloropyrimdin-2-yl)am no)-3, 4-di hydr o-

1H carbazol -9-(2H) -yl )acetic acid 722 7
(39)-2-(6-fluoro-3-((5-fluoropyrimdin-2-yl)(nmethypam no)- 3, 4-

di hydr o- 1H car bazol - 9(2H) -yl )acetic acid 8 9
(3S)-2-(3-((5-chloropyrimdin-2-yl) (et hypam no)-6-fl uoro- 3, 4-

di hydr o- 1H car bazol - 9(2H) -yl )acetic acid 15



11 (3S)-2-(6-fluoro-3-(nmethyl (5-(trifluoronethyl)pyrimdin-2-

yl )am no) - 3, 4- di hydr o- 1H car bazol -9(2H) -yl )acetic acid 49 15

(3S) - 2- (owbl20wa7B8( et hyl (pyri m di n-2-yl)am no) - 3, 4- di IrgaMB201H51165
carbazol -9(2H) -yl )acetic acid 66 18

(3S) - 2- (3- (( 5- chl or obenzo[ d] oxazol - 2- y1§{ net hyl ) ani no) - 6- f I uor o-

3, 4-di hyd&o: 1H car bazol -9(2H) -yl )acetic acid 6 19

(39) - 2- ( @Bz o[ d] oxazol - 2- yl { met hypani no) - 6- f | uor o- 3, 4-

di hydr o- 1H car bazol - 9(.2H) -yl )acetic acid 31 24

(39) - 2-( 3{_-F(§§96‘HPB%%§TPWI$H%£' -2-yl) (et hyl ) ani no)-6-fl uoro- 3, 4-

di hydro- 1Hcarbazol -9(2H) -yl )acetic acid 37Rr25
(3S)-2-(3-((5-chloropyrimdin-2-yd) (propyl )agi\ﬂg) -6-fluoro-3,4-

di hydr o- 1H- car bazol -9(2H) -yl ) acetis—aci d A3(27

(3S) - 2- (3- ((5-chl oropyri ni di n- 2-y1 pyl met hypani no) - 6-

fl uoro-3, 4-di hydro- 1H car bazol - 9( 2H) i‘} acetic acid 14 28
(3S)-2-(6-fluoro-3-(nethyl (quinazol i n- l—\yl )am no) - 3, 4-di hydro-1H
carbazol -9(2H) -yl )acetic acid 25 29 0,H
(3S)-2-(6-fluoro-3-((5-fluorobenzo[ d] oxazol™-2-y1) (et hyl ) am no) -
3, 4-di hydro- 1H car bazol -9(2H) -yl )acetic(lacid 4 32

(39)- 25 ( 3\7vr(érgi‘n0h| orobenzo[ d] t hi azol - 2-y1) ( net hyl ) am no) - 6- f | uor o-

R' represents hydrogen, (Ci-Cs)alkyl, (Ci-Cs)alkoxy, halogen, trifluoromethoxy or

trifluoromethyl;

R? represents hydrogen, (Cq-Csalkyl, (Cs-Cy)alkoxy-(C,-Cs)alkyl, (C4-Cy)fluoroalkyl or
(Cs-Cs)cycloalkyl-(C4-Cy)alkyl; 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,
(Cq-Cyalkyl, (Cs-Ce)cycloalkyl, (C4-Cylalkoxy, (C4-Cy)fluoroalkyl and phenyl;

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-ethyl or cyclopropyl-methyl; and
R® represents a heteroaryl group which is mono-substituted with fluorine or chlorine;

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 heteroaryl group which is unsubstituted or mono-substituted with fluorine,
25 chlorine or trifluoromethyl;

or a salt of such a compound.

4. A compound according to claim 1, wherein

R’ represents halogen;



3, 4-di hydr o- 1H- car bazol -9(2H) -yl )acetic acid 33 33

(3S)-2-(3-((5-chl orobenzo[ d] thiazol -2-y1) (et hyl)am no)-6-fl uoro-

3, 4- di hydwo-2at#/aamBazol - 9(2H) -yl )acetic acid 46 34 PCT/IB2011/051165
(3S)-2-(3-((5-chloropyrimdin-2-yl)(2- éhoxyet hypam no) - 6-

fl uoro- 3, 4-di hydr o- 1H car bazol - 9(2H)-y|n§ cetic acid 8 WO

2011/ 117798P 4I B2011/ 051165, 62 38

(3S) - 2- (6279 $RrY-SEN 2 6°TPAYIbbenz o[ d] t hi azol - 2- y1) (et hyl ) ani no) -

3, 4-di hydr o- 1H car bazol -9(2H) -yl )acetic acid 2 39

3S 6-fluoro-3-((5-f obenzo h|a ol -2-y1) (net hyl)am no) -
805 ob oo ERa i S g Iy B bl L O i ) &M o)
(3S)-2-(6RrRT |r@@é§er€is (HyarafehormadieylZ eltttl), oxazadvi, 22-)rﬁét(1d$l$t§/t-élwl) anm-gieloroethyl or
34d|hydro 1H—c I -9(2H) -yl )acetic acid 75 42

(39) - 2- (VB g\ygpyl pyrim di n- 2-y1) ( net hypani no) - 6- f | uor o-

3, 4- d| hy%@é&{-@@uﬂ&g@bmgém_-yl )acetic acid 19 43
(3S)-2-(6-fluoro-3-((6-fluorobenzo[ d] oxazol -2-y1) (met hyl )am no) -
3, 4-di hydr o- 1H car bazol -9(2H) -yl )acetic acid 6 45

2- ( 6-f | uog.0A Zopelmyhdchrdimy toydryin@zd klainy 1 t@H) vttreid, 4- di hydr o- 1H

car bazol 'r%ir%E'?és%LPsarﬁé 3|/|c acid 414

10 or a salt of such a compound.

7. A compound according to any one of claims 1 or 4 to 6, wherein
R® represents a heteroaryl group which is unsubstituted or mono-substituted with halogen,
methoxy, trifluoromethyl or phenyl;

15  orasalt of such a compound.

8. A compound according to any one of claims 1 or 3 to 7, wherein

R® represents a heteroaryl group which is unsubstituted or mono-substituted with fluorine,

chlorine or trifluoromethyl, wherein the heteroaryl is selected from the group consisting of
20  pyrimidyl, 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-fluoro-3-((5-fluoropyrimidin-2-yl)amino)-3,4-dihydro-1H-carbazol-9-(2H)-yhacetic

25  acid;
(3R)-2-(6-fluoro-3-((5-fluoropyrimidin-2-yl)amino)-3,4-dihydro-1H-carbazol-9-(2H)-yl)acetic
acid;
(3S)-2-(6-fluoro-3-((5-chloropyrimidin-2-yl)amino)-3,4-dihydro-1H-carbazol-9-(2H)-yl)acetic
acid;

30  (8R)-2-(6-fluoro-3-((5-chloropyrimidin-2-yl)amino)-3,4-dihydro-1H-carbazol-9-(2H)-yl)acetic
acid;
(3R)-2-(6-fluoro-3-((5-(trifluoromethyl)pyrimidin-2-yl)amino)-3,4-dihydro-1H-carbazol-9-
(2H)-yhacetic acid;
(3R)-2-(6-fluoro-3-((4-(trifluoromethyl)pyrimidin-2-yl)amino)-3,4-dihydro-1H-carbazol-9-

35  (2H)-yhacetic acid;



Intracel lular calciumnobilization assay (FLIPR): Cells (HEK-293), stably
expressing the hCRTH2 receptor under the control of the 5 cytonegal ovirus
pronot or woamia13i98gl e i nsertion of the expressi on vect @CTABINABS1165
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B et e A e e
4. A 3onpagind according to claim1, wherein Rl represents hal ogen;
(3S)-2-(6-fluoro-3-(methyl(2-(trifluoromethyl)guinazolin-4-yl)amino)-3,4-dihydro-1H-
carbazol-9(2H)-yhacetic acid,;
(3S)-2-(6-fluoro-3-(methyl(2-methylquinazolin-4-yl)amino)-3,4-dihydro-1H-carbazol-9(2H)-
yhacetic acid;
35  (8S)-2-(3-((5-chloropyrimidin-2-yl)(ethyl)amino)-6-fluoro-3,4-dihydro-1H-carbazol-9(2H)-

yhacetic acid;



WO 2011/ 117798PCT/ 1B2011/ 051165 65 or a salt of such a conmpound. 5. A
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5cycl opropyl -nethyl; or a salt of such &corrpound. 6. A conpound according
to any one of clains 1 to 5 wherein R2represents nethyl; 10or a salt of

h oo 0. A und ing ¢ . of i 1 to 6,
P SEI UG U R R T R e RO
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noy -5 4 deERgd oo U bhibe ot ol it B g R R yufo- -cdinkzd 2™
30(23Fi|)(}) Z-Q(ﬁHb-yll)mzeﬂg_aci(ng- chl oropyri lm gi _ _
n- 2- a - 3,.4-di r.p- car bazol - 9: - cet.jic, acid;
(3R 72 ( SoPTadp gt (e By D BE By PR o3 i B Ry ook Oy dr o- 114
- car bazol yiRcef{ddid;ypacet i ¢ aci d,

3R)-2-(6- -3-({4-(trjfluor t i m di.n-2-vyl i - 3, 4-di hydro- 1H
on bazol 35 X436t G meboy AR BT S Tt 7881065 66
(3?) - 2- (69(BHUghaeBe 6€iB: | uor opyri m di n-2-y1) (et hyl ) am no) - 3, 4-di hydro-1H-c¢

| -9 - t] i.d; , .

(3R B ( BN e lleiabban Al Blsget avumerapminarohipry A oyt -G bk o- 11t
ar bazol - 9(2H)-yl)ade}ieaeitij ¢ aci d; _ _
o onror Gyt B B bl ) i i T e A3 e TGl O 4T
(35) - 2|— ( ?(Qﬂ&yk}:ﬁdeﬂt apiyy i m di n-2-y1) (et hyl ) ani no) - 6-f | uor o- 3, 4-di hydro-1H-c
ar bazol -

(39 2 ( R edr Yl Tia v erre bRV BB PR a8 o) - 3, 4- i hy
dr o- 16 c agherl-9(2H)g()addticcidacet i ¢ aci d; o _ _
o O G Sl TP A SRS £ a3 4 0
(3S) - 2- ( B3 (RHNPINaeBe ot hyl (4- (trifl uoronet hyppyrim di n-2-yl)am no)- 3, 4-di hy
dro- 1h carhazal 9 2t s YIRS C5i2%  Wimethylhamino)-3.4-dihydro-1H-carbazol-9(2H)-

yhacetic acid;

25  (3S)-2-(3-((5-chloropyridin-2-yl)(methyl)amino)-6-fluoro-3,4-dihydro-1H-carbazol-9(2H)-
yhacetic acid;
(3S)-2-(6-fluoro-3-((6-fluorobenzo[d]thiazol-2-yl)(methyl)amino)-3,4-dihydro-1H-carbazol-
9(2H)-ylacetic acid,;
(3S)-2-(6-fluoro-3-((5-fluorobenzo[d]thiazol-2-yl)(methyl)amino)-3,4-dihydro-1H-carbazol-

30  9(2H)-yhacetic acid;
(3S)-2-(6-fluoro-3-((6-chlorobenzo[d]oxazol-2-yl)(methyl)amino)-3,4-dihydro-1H-carbazol-
9(2H)-yl)acetic acid; and
(3S)-2-(3-((5-chloropyrimidin-2-yl)(2,2-difluoroethyl)amino)-6-fluoro-3,4-dihydro-1H-
carbazol-9(2H)-yhacetic acid,;

35  or asalt of such a compound.



15(3R)-2-(6-fluoro-3-(methyl (4-(trifluoronmethyppyrimdin-2-yl)am no)-3, 4-di
hydr o- 1H car bazol - 9(2H)-yl)acetic acid;

(3S) - 2- (owbl20owia7B8 (et hyl (pyri m di n-2-yl)am no) - 3, 4- di lrganB20lHeTIa6vazol - 9(
2H) -yl )acetic acid; (3S)-2-(3-((4, 6-di rrget hyl pyrim

i din-2- yl)(rrethyl)am no) 6-f1 uoro-3, 4- df hydr o- 1H car bazol -

209(2H) -y etic a

(39)-2-( M SP’BP%UQ‘Jn%CtCHSH oAy $359GH TR B 9PRAPHESING %- di hydr o- 1H car
bazol - 9( 2(3B3-2) B ) @es/cioprayipdiimidin-2-yl)(methyl)amino)-6-fluoro-3,4-dihydro-1H-carbazol-
(39)-2-( %(%%g hl ar obanzo[ d] oxazol - 2-y1) (net hyl ) am no) -6-fluoro-3, 4-di hydro
- 1H car ba %T—‘i)e tetic acid;

25(39) - 2- (@Sj(zt(emmo:[octi qsamciobanzﬂ[é]wmwa@mmahylm.h@)oac o-dthydradiydivazdiH- car ba

zol - CI d;

(38) - %—2( 39(8%&' hf 8fiflazol - 2- yI (et hypani no) - 6- f I uor o- 3, 4- di hydr o- 1H- car baz
- 9( 2H) - (3pi-pacaiub®- (ﬁ@mdhyl(qumoxalm 2-yl)amino)-3,4-dihydro-1H-carbazol-9(2H)-yl)acetic

(38) 2- (6-f1 uoro-3-(methyl (qui nazol i n-4- yI)am no) - 3, 4- di hydr o- 1H car bazol -

(2H) - yI ) a¥4%i ¢ 30aci d;

(39)-2- (6244 ﬂlﬂfr@SS(n(enm(hyhétayl(rﬁarz'of-izugamnﬁt)-Bdeiﬁydr@az-leéairbez@r-ydz}a%a@tm, 4-di

hydr o- 1Hcar(§)azol 9(2H) -yl )acetic acid;

(38) 2- (63%Y uor o- 3- (et hyl (2- met hyl qu

i nazol0i n- 243 (-qertratyl Bhidzati2hyihethivaraiab pe-l0bro%, 2dinydroyl H-aadai6-H2H

35(39) - 2- é ééS chl oropyri m di n-2-yl1) (et hyl)am no)-6-fluoro-3, 4-di hydro- 1H

car bazol )(aﬁ )acetl c acid; WD 2011/117798PCT/ 1B2011/ 051165 67

(3S) - 2- ( 3«4&- %&Mwmm(hmrmpﬁmxmmyly))ammﬁ:‘ﬁdiﬁj/dloJrW#éarléazﬁl-bw-r)o- 1Hc

ar bazol - &I%(CHét % acetl c acid;

(39)-2-( 1436y opyri mi di n- 2-y1) (i sopropyl ) ami no) - 6- f | uor o- 3, 4- di hydr o- 1
H car bazcri @{ &b teytt huayt pdoxaz @@k methyl )Jamino)-6-fluoro-3,4-dihydro-1H-carbazol-9(2H)-

5(3S) - 2- a%éS chl oropyri m di n-2-y1) (cycl opropyl met hypani no) - 6-f | uoro- 3, 4-d
i hydr'o- 1HVaE8I423Y) - 9(2H) -yl ) aceti ¢ aci d:

(39)-2- ( 62 {4 ﬂlﬂfr@SS(n(enW(hyhétﬁwmapyrbzaﬂ-@yl)dmimmmhmd@dﬂhwb@@ol;lg&repr bazol -9

2H) -yl t d;
ESQ )2/ %%%Plﬁtgcr%&% ((5-f1 uor obenzo[ d] oxazol - 2-y1) (net hyl ) ami no) - 3, 4- di hydro

S 1H car baz-(ﬂ-ﬂuo’k%((?r’ré)thw'(ki)rﬁ@tﬁylt’% aahiddiat @)yl Rnfifo)i3. 4dhgdd- (Hreaivpk ¢S pheny |
pyri m di q % m no) - 3, 4-di hydro-1H carbazol -9(2 H)- yl)acetic acid;
(39) - 2- (ePCEY 394- ( (5= met hoxypyri mi di n- 2-y1) (met hyl ) ami no) - 3, 4- di hydr o- 1H-

car baxol 9Z-AHluorbBa@ekatol-3gjiEHethyl)amino)-3,4-dihydro-1H-carbazol-9(2H)-yl)acetic acid;

é?é?’ﬁ_i_ (Z:aé g%ﬁtgq hl or O gjn_rﬁg{[bgls%)gézg)i-gad)am}/nc)) %neé WJ%‘?W car%azol 512'11-8 y%acét ic -di‘hy

(3S) - 2- (3Zadid{;5- chl orobenzo[ d] t hi azol - 2-y1) (et hyl ) am no) - 6- f | uor o- 3, 4- di hydr
-1H b -yl [ pd, , o

(39 - o ( USRI MRakDSh oo ks ihugiar tropsheas) 2BLIARSH®299a. i ny

dro- 1H ZZl(IBCHﬂarZ)GB ((Q(CBId}onhbrﬁﬂle—QiW)(raelhdlaar(]i3®-3,Zd@dfd-mlelfo@rb}z()lnﬁﬂhyl

'EiSE:(t » 3H)oarcg,[rlr(}eet'Ch](yI )pyridin-2-yl)am no) -3, 4-di hydro- 1H car bazol 9(2H) -yl ) ace

(39) - 2- (62 {3- qsrcmoao;(y_(.anof.m-qn:)gpgmwanﬁﬂa)-we(mewdihmne{)eaabmgqu 0- 1H- car

bazol - I—% 3 etic acid,
25(39) - 2 y! C?t{% ¥l or opyri di n- 2-y1) (et hyl ) ani no) - 6-f | uor o- 3, 4- di hydro- 1Hc
ar bazol - 9Z-2H)(5-cyloyayeiidin-2¢/l hethyl)amino)-6-(trifluoromethoxy)-3,4-dihydro-1H-carbazol-
(3S)-2-(65 %gbl 'afﬁf %{(1 - fl uorobenzo[ d] t hi azol - 2-y1) (et hyl ) am no) - 3, 4- di hydr
0- 1H- car b @5 acetic acid;
(39) -3 (6243- L(Bircmo%p(y('lEsnd‘ldm-lqnl)()bethylt)t{rﬁihbm-&mmx?-WLHj(nm’bhu-l SataroWH 34 - di hydr
o- 1H carb )ZacetIC acn?(a H) -yl )acetic acid,
2-(3-((5-chloropyrimidin-2-yl)(methyl)amino)-6-(trifluoromethyl)-3,4-dihydro-1H-carbazol-
9(2H)-ylacetic acid,;
or a salt of such a compound.
35



(3S)-2-(6-fluoro-3-((6-chl orobenzo[ d] oxazol -2-y1) (et hyl ) am no) - 3, 4-di hydro
-1H carbazol 9(2H)-yl) acetic acid; and (3S)-2-(3-((5-chloropyri mdi

n- 2-y1) ( 2¥0@-2diwiigmsoet hyl ) am PCT/IB2011/051165

i no) - 6-fl uor o- 3, 4-di hydr o- 1Hcar bazol - 9( -yl)acetic acid; 35or a salt of
such a conmpound. WO 2011/117798PCT/ 1B2011/ 051165 68 10. A conpound

accor di ng o.claiml selected fromthe rou consji stin

(35" 5 (T (A SRR CRYROHOR fPe Fr BTGB Fr55 SBIcr P78 68 of ST i o-
1H- car bazpk® (@ Hr-& bh@aeiedticany dcceptable salt thereof, and a pharmaceutically acceptable
(3S)-2-(6-fluoro-3-((6-fluorobenzo[d] oxazol -2-y1) (et hyl)am no)- 3, 4-di hydro
- 1H- car ba#¥V€" 59( 2H) -yl ) acet i ¢ aci d;

(3S)-2-(6-fluoro-3- (rrethyl (qui noxal i n-2-yl ) am no) - 3, 4- di hydr o- 1H car bazol -
(2H) -yl )agetic

2-(6- P uons )é PWQPH@H PIRORLPRIA W Aot Viﬂatﬁﬂr%?r%pﬁa@‘ar‘f%‘i’ct?”&ﬁ&%e&’ﬂ%)éezol
(2H) -yl ) assttthereaft fakuse as a medicament.
102-(3-((4-(tert-butypthiazol-2-yl)(nmethyl)am no)-6-fluoro-3, 4-di hydro-1Hc
ar bazol -9(2H)- yl)acetic acid,

2-(6-fl uo'r:n BJs(emftde)rﬁéoL(rfdra(fdotdﬁrﬁg)tﬁatahwphélloawlm§4ytb)‘é(md’llcé pRarfhradiemyodng- 1H-
car bazol - b 1%}{3&9 ‘?{3 tge f

2- (3-((5- ?Q 8P ut 5508z 17182 \PISRaraiasy P anPRdTaBett 96 8reveaio ardOin ca

r bazol0- 9(#Zddtmedb ) ) @cdibéaseaskidsted from the group consisting of chronic and acute

(2)| (g(f2:_;Oarl@rgfé{&rgﬁtjrggiiﬁ%eaa,rsrgslgéorders (chr%grlcslmg a%gf?ma aI?ePrglc astﬂmgydeocsi_n%)lp_)hilgr baz
2- (g fl lUOAithrﬂa(s‘@i‘/bl’e/laétﬁmlﬁiﬁtfﬂ”llygs,lallargic tHinias]i ang@ed@my L )nssttnggnom, ditedigy) yaliig- 1H-
car bazo ace cid . ” . e . i

202- ( 6- fl?ﬁ%ﬂgg% %':"%Qfﬁaﬁ'&‘s'@s’y?'teﬁ@fh?/‘?:ﬁi‘r‘r‘f'ﬁo)a'-'%'?'&- GPHYRtytis ARG Aegnatiso ) - v

1) acet i c @©hchial asthma, food aIIergy systemic mast cell disorders, anaphylactic shock, urticaria,

S( (2E|) f%rgécggaaéﬁgzgr%lvg colit s lrcl)nsléj égszt(r)ulctl\:?e >E):lLJ?rr‘?‘ornapyo)d|sease ?&%B in ell_rl_nr%% ot%(/';lzol

2I §3 ((5- W@rm@dseﬁblﬁh th@uryhtpidmatthitls) astismophiBrefatéd Nyishaged Hob@ribiagosmal( 2H) -
acetic ac

32/ (6-chl o‘feésg %%SU'E'HF% K CPITEr BT 31158 -SYPSTemE MYRIPART H85NSIomaess dPIEPERRIGr baz
- 9( 2H) - patyyig)itac edndc omah@pecific subsets of the Iatter) hypereoslnophlllc syndromes like

2 (3-((5-chlor r|md|n2y1)g Yl amnozJ 1;”;(/1 d|h dro-1 arbaz

ol - 9(2H) e(gﬁ")oggﬁ%/. Congei‘nanla eosinop h|| esopha itis, lu esophagltl e0sino

2- (i |_zlfo( 5- ?@jo@'ﬁmpi}gr@mfﬂeﬁk endoarditiey, rsolsihaphif@nyaigld syrfdrare, crastnophiig fa%cmsdl hyd

ro- car bazo

S0 (3 ( (STINDP o syl aTtica s ity i5eARehoyoBnRRY Y025 ANGRAPRICIL car

bazol - 9( 2iperpthgiamcmth @o@ﬁmﬁhlllaal(ldLHE) eosmophlllc cellulitis (Wells syndrome), chronic

2-(3-((5-chlor rim t trifl uoronet 4-di.hydro
2 o baSa SRy TeKe i afi BRESE SHRETe ABhiadR < wih Eos B gha Yygemic”
2011/ 11779060 B20d H2063Hile2lab& dideasds pharprsieubasophilic BuRESIat aranbasopilic Si Ng
a co ouqd achrdlng to any one of clains 1 to 10, or a pharnmaceutically
acceg¥5blgu§§W°SFhereof and a pharmaceutical ly acceptable carrier. 512. A
conmpound according to any one of clainms 1 to 10, or a pharnaceutically
acceptabl e, salt ther or ,use as medi canment. 13. Use of a co nd
ecopur oot Rshynbiad Stcoind ke & Fomigs Ta8T0a prabharEr o G ab A o

sal t t hereif thefeaf, bheh@rw@@ha@n @nd/of t@anﬁ@tcan@rdﬁsefaee seleeter or@nthe ogroamd/ or
10 treatnent. of a sease se ect d fromthe i sting of chr n|c and
hout ool @by RrhERE Sud SalR BRI gRER S hlfoHind AR

ast hr*ea)cI egligrdio pbthimac easihdphilic sthred, &eaerteharimma hhrmitrsl slljergblrlangs carigioedlietrias,

angi oedenm insect vepom a ru er Cc sinusiti

e oo o e ST o1k et teiel SiftBines el s pEodtR aifigic o
ast hma, faofunativigs, gywp&ydemtmlsmér;mal I asilnrﬁar desds, atl)lerwp heysteaiic cmastockl)
urticaria, 15 ecze l.ceratjve colitis, chronic.o struct vVe. pu nar

il conae (HRPERTS. ARAPIYARIE ciPolso RSt eSien™h b fudBolieS chicie phrERAVe
eosi nophi ;bulrlhehzm/Edlséa&ﬁa(SJ@D[E)prﬁpﬂarﬁﬂna’g)rﬁntﬁﬂml'el veiseade \eﬁnscuhemhaies bithtis;

Ch St t 1 i t
(and B gasPuelI Y s r e FoPRETha, YER) VepoVabelidianiFT oRgmitoms  °
| i ke eosisyopiiné, WWeneRe D hiaauloatses) plhitlosopisepyegiitid (smdroegjdnespeempbla@tsl S,
eosinohilic 20 endocarditis (Loeffler's endocarditis), eosinophilia-nyalgia

syndrone, eosinophilic fasciitis, eosinohilic pustular folliculitis
(Ouji's disease), eosinophilic ulcers, angiolynphoid hyperplasia with
eosi nophilia (ALHE), eosinophilic cellulitis (Wlls syndrone), chronic
eosi nophi |l ic | eukem a and DRESS syndrone (Drug Rash with Eosinophilia and
Syst em c Syrrpt oms) and basophl I - reI at ed di seases, conprising basophilic



14. A compound according to any one of clains 1 to 10, or a

phar maceutical ly acceptable salt thereof, for the prevention and/or

t r eat mentwof2oa/dir®ease sel ected fromthe group consi sti mgTaB2inziméc and
acute allergic/inmune diseases/disorderﬁ conprising asthma, 30 allergic
ast hma, eosinophilic asthma, severe ast %a, rhinitis, allergic rhinitis,

angi oedenwn, ..i nsect. venom al |l er.qgy, drug allergies, allergic sinusitis,..
P er e S e D), SR Bea ook, sy 18 HoRBapRlicdribforion SasngRilS a
ast hma, feephaditisr ggflusysbeihiagitiens tositdtilicdi smdadarditis anaphighactendoshaia),

urticaria, eczemn, ulceratjve colitis, chranic obstructive | mpnary. ..
di sease (SO NP ARGV Y Bowenap LS date i ¢or RANIG PFHER U Chuirs
?éﬁeosi gopdni;éas@yzl @é)ﬁdoﬂiilﬁﬁaﬁ(@‘s,cwﬂigroiy&iphlgidsrmfbb(pva%ﬁés_ahitwaé@iﬂdphilidleﬁAllHE_&? _
urg-Strauss syndr ner's, granul omat osi s, mi croscopic po tis
Cand’or gasbsupebi; 1L, JNETS veyrsTash 197 aapCroamie) FBeRs Aol
latter) ¥ éiymﬂ&fneéw[ir)]nmgm@éri Witﬁﬁuérn@ﬁﬁiﬂa Iﬁinls_esmn_ 'iacaym;itbmlsprmumd i @hig[’elqted
eosi nophi l.ic esophagitis, reflux esaphagitis,.eosinohilic endocarditis
(oer T ordisSastaaRantemodpsodiia RufRTT Pa0 Rystraiie S RGRERE. cos: nophi |1 ¢
fasciitis, eosinohilic pustular folliculitis (Ofuji's disease),
eosi nophilic ulcers, angiol ynphoid hyperplasia with eosinophilia (ALHE), 5
eosi nophilic cellulitis (Wlls syndrone), chronic eosinophilic |eukem a and
DRESS syndrone (Drug Rash with Eosinophilia and System c¢ Synptons); and
basophi | -rel at ed di seases, conprising basophilic | eukem a and basophilic
| eukocyt osi s.



