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the atherosclerotic I|esions of the arterial wall.
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At present, the estimated age-adjusted prevalence among Americans age 20-and older who
have HDL-C ofless than 35 mg/dl is 16% (males) and 5.7 % (females) A substanfial -
25 inctease of HDL-C is currenﬂy achieved by treatment with niacin in various formulations.
- However, the substantial unfavorable side-effects limit the therapeutic potential of this
approach.

It has been observed that as many as 90% of the 14 million diagnosed type 2 diabetic
patients in the United States are overweight or obese, and a high proportion of type 2
30  diabetic patients have abnormal concentrations of lipoproteins. Studies have shown that
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Thus, modulators of LXRs would be effective treatments for the atherosclerotic disease

~ which underlies the cardiovascular morbidity and mortality of stroke and heart disease.

Recent observations also suggest that there is an iﬁdependent LXR mediated effect on
insulin-sensitization in addition to its role in atheroprotection (Cdo et al., ] Biol Chem..
2003, 278:1131-6). Thus LXR modulators can also show superior therapeutic efficacy on
HD1.-raising and atheroprotecuon, w1th addltlonal effects on dxabetes, compared to

current therapies.
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disclosure is conder

n
modul ators, their rranuf\géc(%oé

medi caments In a first aspect,

conmpounds of the formula (1) R2 (R)n RL kﬁl )k 04

S-

R\XRs 5 O 2 R5 wherein n is an integer selected

fromO to 3; RL is ipdependently selected fromtH®
group consi sting of hal ogen, -CN, -NO2, 10 - SO2Me,
5| ower _al kyl, trifluoronethoxy, -ORl1, piperidinyl,

P

dlnyl and - N(R11) (R'), wherein RI1 is

|ndependently selected fromlower alkyl and H X, X2,
X®  ani awinigger slerdesbfiamfl t/3isel ect ed from ni trogen

apd ¢ aiﬁﬁﬁepéﬂ'dgﬁﬂg §ected from the group consisting of halogen, -CN, -NO2,

-SO;Me, lower alkyl, trifluoromethoxy, -ORY, piperidinyl, pyrrolidinyl, and -
N(R™)(R™), wherein R" is independently selected from lower alkyl and H,

XL X% X3, and X2 are independently selected from nitrogen and carbon, provided

that no more than two of X, X% X°, and X* canbe nitrogen at one time, and when

“two of XL, X% X% and Xt are nitrogen,nis 0, 1, or 2;

is an integer from 0 to 1;

is H; .

is H, alkyl, or halogen;

is aryl, heteroaryl, alkylaryl or alkylheteroaryl, all being optionally substituted with
from one to five substituents independently selected from the grmip consisting of

halogen, alkyl, ~OR, lower alkynyl, and NR”R*, wherein R* is lower alkyl or -H,

R* and R® mdependenﬂy from each other are hydrogen or alkyl, or NR”‘RB
piperidinyl or pyrrohdmyl or R*is alkyl; '

is selected from the groué consisting of

I %—(CH) -—(ZOOR51 S—(CHZ) OR™;

g_—(CHz)m ~—CONR®R" : F(CHz)m ——CN
%—‘ (CH,),, —aryl; and %‘—(CHz)m —heteroaryl;
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that no nore than two of X, X2, X3, and X4 can be
nitrogen at one tine, and when tw of X, X2, X3, and
X4 are nitrogen, nis 0, 1, or 2; 15 k is an integer
fromO to l;, R2is H R3is H alkyl, or halogen;, R4
is aryl, heteroaryl, allcylaryl or alkyl heteroaryl,

wal Joopeizegs optional ly substituted with from ongct®p2005/002869

five substituents independently selected fromthe
group consisting of 20 hal ogen,” al kyl, -0R41; | ower
al kynyl, and NR42R43, wherein R4l is |ower alkyl or
-H R42 and R independently fromeach other are

hydr ogeid aryl ahdktteraaryl MRiRRdidmslly pitstniteld atydnoor more positions with

pyrrolidinyl, or R4 is_ alkyl: L sgseleeted fromthe . . -

o oup el aierh i Eileptn SRR BbB] Al onsistng of 1,
- ( CH2) halo G2ONRE2RaNkyt and (@H)R” Gherein- (CH2) , -aryl . ;

and - (CH2) m heteroaryl; 25 WO 2005/092856

PCT/ EP2005/ 002869 -4 said aryl and heteroaryl being

opt i onal IR“Sisbﬁbétctdtdt ﬁ@tx@tt_he o doﬁﬁﬁilﬁiﬂgoﬁf t}'&,oaléqr%/,vi Tolver alkenyl and
one or nore susbtjtuyents. independe sel ected from ..
the gr ouprlkBREh sedal Ty emwpé@e%,iy fbstndted Rf Pngeg more positions
(CH2) , RS 3withhleebin nprRI¥ loved QlkT; 1€, fHaliPeh NeCORM; and -CH,OR™,
consisting of H.,a ril , lower al kenyl and al kyl aryl,

said al kbe‘Pfﬂﬂ%eisﬁ’ékY Qf-'r‘ﬁial |y substituted at one or

nore positions wth one .or nore of |ower alkyl, -CN,

hal ogen, -COOR54, and - CH20R54, wherein R4 is al kyl

or -H, 10RRHolower hlbyweor -dilkyl or -H, R53 is H, alkyl,

cycl oal kyl, -COOR51_N(R55) (R56) -CH2OH, -CN, CF3, -

CONH2, 15 - CH20R55 or - CONRS5R56 wherein R55 is

i ndependeRPliy Hekbot, eqrcfaatiol,t HEOOR™, -N(R*)(R*®), -CH,0H, -CN, CF;, -

CONHy, |
-CH,OR® or -CONR*R®, wherein R is independently selected from the
group consisting of alkyl ,~H, -C(O)-aryl, -C(O)-alkyl, or —C(O)-heteroaryl,
and R*is selected from the group consisting of H, alkyl, C(O)CFs, ~C(O)-aryl,
-C(O)-alkyl, ' _
—C(O)-heteroaryl, alkylaryl and alkylheteroaryl, and wherein said aryl,
heteroaryl, alkylaryl and alkyl-heteroaryl are optionally substituted at one or
- more positions with one or more of alkyl, -CN, halogen, -COORY, and -
CH,ORY, wherein R¥ is lower alkyl or —H, or R®® and R*® together with the
atom to which they are attached form aring;
or R* is aryl which can optionally be substituted with benzyloxy, carboxy,
lower-alkoxy-carbonyl, hYdI‘OXY—lOWCI-—H]iCYl, hglogen, carbamoyl, lowel;—a]lc-yl-

carbamoyl, di-lower-alkyl-carbamoyl,
m is an integer selected from 0 to 2;
v is an integer selected from 0 to 4;

and pharmaceutically-acceptable salts and/or pharmaceutically-acceptable estérs thereof.



group consisting of alkyl j -H -C(O-aryl,
-C(O-alkyl, or -C(O-heteroaryl, and R56 is selected
fromthe group consisting4®df H al kyl, C(O) CF3,
-C(O-aryl, C(O-allcyl, C(O-heteroaryl, alkylaryl
and allryl heteroaryl, and wherein said aryl, 20
heteroaryl, al kylaryl and al kyl -heteroaryl are
optionally substituted at one or nore positions with

onlg 0secomnd aspebt, aldsy ks protided tapre8@8 for HEFREIfaARE of a compound of

CHaER0IA, | dddfed abdik, tife prodBSs @InipHsi )
R theg@hliay Wi th the DOt éh’%[tﬁ‘g'ﬁt@? oRRACARE o compound

forma ring; or R53 is aryl which can optionally be
substituted w th benzyl oxy, ,carboxy, 25

| ower - al koxy- car bonyl , hdebxy-Iomer-aIkyI,.halogen,
car banoyl, | ower-al kyl - cadbanoyl,

di - | ower - al kyl - car banoyl Jkan i nteger selected
fromO to 2; 30 vis a ger selected fromO to 4,
and pharmaceutical l y- & - I ts and/ or

phar maceuti cal | y-accept abl &2est’e eof. -4a- In a
second aspect, there is provi‘ded a Pprocess for the
manuf acture of a conpound gf formula | as defined
above, the ?rocess conprising the steps of reacting a
comprin@t’, Rf, RORIb@1 kIaye e YigniflGailes %i@erf\’é’s Hnddabove, with a
13ompaurtd of famulR3 R4, R5, and k have the
significances given as defined above, with a conpound

of formula Il (R1) "I n A--X44 H 11l wherein
R, n, X1, X2, X3, and 151ave Xyte sjgnificances given
i -~

as defined above, and n
[ xa\
| Ny N

2

m

wht.arein R' n, X',_ X%, X3, and X* have the significances given as defined above, and
optionally converting the compound of formula [ to a pharmaceutically acceptable salt
and/or a pharmaceutically acceptable ester.

1In a third aspect, there is provided compounds as defined above when manufactured
by a process as disclosed herein. ‘

In a fourth aspect, there is provided pharmaceutical compositions comprising a

compound as defined above and a pharmaceutically acceptable carrier and/or
adjuvant.

In a fifth aspect, there is provided compounds as defined above for use as a
therapeutic active substance.

In a sixth aspect, there is provided the use of a compound as defined above for the
preparation of medicaments for the treatment and/or prophylaxis of diseases which

are modulated by LXRa and/or LXRB agonists.
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optionally converting the conpound of fornmula Ito a
phar maceutically acceptable salt and/or a

phar maceutical ly acceptabl esester. In a third aspect,
there is provided conpounds as defined above when
manuf actured by a process as disclosed herein. In a
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conposi tions ‘conprising a conp

peapdragiop hefr medieamentalfby thaceephaf! sda prophylakid/dratherosclerosis,
i%g uwﬁnikilnda fifth Zg@g@t, there is provided

%5#%‘8 figid gud ghplesisr! dptsls lpwr HIN echplesterol, Huglapal-cholesterol,
nagt iiMeulEy i - ASp here s _proyided .
e R Uandes! el ASE B Or snd i Wshipldemia,
Alghepaecs disgasofsepuisiandioentfanfatotyhdiséaseant ment  and/ or

prophyl axi s of di seases which are nodul ated by LXRa
and/ or LXR(3 agonists. -4b- In a seventh aspect, there

: ' . d i ned f
rh a5 e AR B ESH S YE S,

aciveife QTR i J]ﬁ{}&é S¢
l'i pid and eg%gﬁr??o Vla{év els, §+(gw ?oﬂégﬁg é@? %‘,}lesmml )
ahsprpiionss redusedHBLoholestarmh is inareatedramdbipdanenitor}i sthetosderosis is
mel litus, nmetabolic syndronme, dyslipidem a,
Al zhei ner' s di sease, sepsis, and/or inflanmtory
di seases. The novel conpounds of the disclosure have
been found to bind to and selectively 35 activate
LXRa or LXR{3 or coactivate LXRa and LXR(3.
Consequently, chol esterol- absorption is reduced, HDL
chol.-esterol is increased, and inflamatory
atherosclerosis is k W 2005/092856 PCT/ EP2005/ 002869
-5 reduced. Since nmultiple facets of conbi ned
dysli pi dem a and chol esterol honeost.asis are
addressed by LXR nodul ators, novel conpounds of the
di scl osure have an enhanced therapeutic potentia
conpared to the conpounds already known in the art.
They can therefore be used in the treatnent and
prophyl axi s of di seases which are 5 nodul ated by LXRa
and/ or LXR(3 agonists. Such di seases include increased
lipid and cholesterol levels, particularly. low °
HDL- chol esterol, high LDL-chol esterol, atherosclerotic



di seases, diabetes, particularly non-insulin dependent

di abetes nellitus, netabolic syndrone, dyslipidem a,

/ IRt s di sease, sepsis, and inflammtory di seases_
@J%ﬁg)gg%a%ol itis, pancreatitis, cholestasis/fi Jitd&iz005/002869

""""""" of the liver, and di seases that -lsave an infl ammatory

10 corr(gor]ent such as Al zhei ner's di sease or

i Asace@ dinerrolis facetoefronbived dpdipidemiathd cholestetol homeostasis are
Cpadmessed by OXit hRdb&ts Hoveldddniptuhfest RE dieRub Wve an

treatment " and prophyl axis of age- related macul ar

d eefeansed thegapeutin pothingiel aeupared fe the @irpemds elready known in the art.
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- Ehqlesteral lsyelamegiculas wiem HRY-ghedesterol highdsDl-sbolesterol, atherosderotic
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afiddsPmexdyshpidgara, Mzheinperes diggase) seRsis anfl dnflagaatosy diseases such as

- olRsOpARTEitE 0ol s bRE 8bF G2 1Rkr, RE GLRAROHRIRRY an inflammatory
formila I. In add] tion, the disclosure relates to a

10 n@w%#uﬁh@ Hrlpimgr adisease ot impriapdlimprovable cogritivie fanction. The
Ohofl 25 an U bl e AT Ode O s of -
pestatedoiagnlay degenerationchol est erol . hi gh _
bifle- RSB RS Pelatestb ﬁyﬁm&b&ﬁ&ﬁ h&ngaéslﬁg@gec%mp% & es,

non-1 nsul 1 n dependent tes ‘mel Fitus,

. particularl ]
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S j i Ly _di uc Qlitis .

15 RRHGmdtite DL ATVIRIGlRon I REANE The Bt Ffipdinits gs therapentic

. dactive selsstadis adraelbascthei? fisé fokr thapedparationcfpacaidaimeaticfor the treatment
as Al zhej ner' s.di sease.  or inpaired/inprovable .
O Hasrof Aise1serwhigh AT FRACUShes VIO af/or LXR agonists. The
afisloNusd Rrrihefretat &t 8 fforf the priparativ of tHewdRpouhdy sfformula 1.
or animal. In nore detail, the disclosure relates to

cloradditivas thwfdischsufe_op}ﬂ;ﬂsato a Iq)ethcﬁ&for Fhe prephyladis or fiempButic
20 [thgatgegﬁ OP di(s)ea:;,gs rEoF Jiulgi\gd %9‘%%[90? ggé/%r ?.%{BEan%glosE/sg 2a836i?1creased lipid
and cholesterol levels, particularly low HDL-cholesterol, high LD1-cholesterol,
atherosclerotic diseases, diabetes, particularly non-insulin dependent diabetes mellitus,

=

metabolic syndrome, dyslipidemia, Alzheimer’s disease, sepsis, and inflammatory diseases
-such as colitis, pancreatitis, cholestasis/fibrosis of the liver, and diseases that have an

25 inflammatory component such as Alzheimer’s disease or impaired/improvable cognitive
flmcﬁon, said method comprising administering a compound of formula I to 2 human

being or animal.

In'more detail, the disclosure relates to compounds of the formula (I)

30 | : | (f)
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- N(Ru) (Ru), wherein R11 ig.i ndependent ly sel ected
fromlovver al kyl and H X, X2, X3, and X4 are
i ndependent |y sel ect ed from ni trogen and carbon,
Quided that no nore than two of X1, X2, X3, and X4
can e nitrogen at one tinme, and when 10 two of Xi,

I nis 0, 1, or 2; k is an
I nt eé&n?{ﬂ%ﬁ%ﬁd&&ﬂ%ﬁﬁg&% g H R3 is H alkyl, or
Ral ogemdeﬁdndesﬂ‘asqléctedlfed)mrthaggd@ cahkistimgrofhabrgen, ~CN, -NO,

51 romiie e 100 cfatRethod RS bRt Preftidiyl, and -

sel eatrge f(RBmvilteeeig Ré’uip itdupehddritiygelefted frahroig@rer andykaﬂd,H

LB R e tribp s P90 PmEEaCTRb eRBPD, provided

are hemef @@ﬁi&r@&aﬁltw bfxé rXNR%Bﬂ’oX‘# San ¥ 1106t BY bndfime, and when
pyrrolidi géo%zog R4 i,s al kyl; 20 R5 is selected from

the ™oy Ao cpre g ighdrRerZ: - - (CHz) m
kO?SJman hl&uélg\BSZRﬂ (CH2)m-ON;  (CH2)m -aryl
and heteroaryl ; said aryl and het er oar yl

R)el nng t| onal I y substituted at one or nore positions

i Efg]k? usbtituents independently sel ected

roqu 8 6up co‘h fsting of H 25 hal ogen, | ower

& kylisangd, ]ﬁ@ﬂﬁaqd?&éﬂcylayﬂmreﬂkylhﬁerowl a&lbentge@t)ﬁormﬂytshhumted with
gr oup..consi stl |k I
il s S e S .s%lﬁ?@??%%‘%@ FROgpgRsisting of
at  orielegenyalid, FORY lowes alkyirflharahNRER “nwherett RFvisdower alkyl or -H,
her oFs, TSR SIEDRecEly TOR (iS00 s Saeen o el or NRZRY i

PCT/ ﬁﬁ@@ﬁ&ﬁaﬂ%%&ohdﬁyl,%&‘*ii&]kﬁy\er al kyl .or -H

R’ is selected from the group consisting of

g———(CHz) —COOR™; g—(CHz) OR™';
g——(c:H‘,_)m —CONR™R™ 3—-(0}12)"‘ —CN:

, g‘(CHz)m —aryl; and %—v(CHz)m —heteroaryl;

said aryl and heteroaryl being optionally substltuted at one or more positions with
one or more susbtituents independently selected from the group consisting of H,
halogen, lower alkyl and (CH,),R™, wherein

R™ is selected from the group consisting of H, alkyl, lower alkenyl and
alkylaryl, said alkylaryl being optionally substituted at one or mote positions

- with one or more of lower alkyl, -CN, halogen, —COO]R.E"1 and -CHZOR54
wherein R*is alkyl or ~H;



R53 is H, alkyl, cycloal kyl, -COOR55, -N(R$5)(R56),
-CH2OH, -CN, CF3, - CONH2, 5 -CH2OR55 or - CONR55R56
wherein R55 is independently selected fromthe group

Wﬁ%b%;{ﬁ gspg of alkyl , H -C(Q-aryl, -CO-al ?ﬁ‘rmr%osmozsw
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eteroaryl, -and R56 is selected from
consisting of H, alkyl, C(O)CF37,'-C(O)-aryI,

-C(O -al kyl (O oaryl, al kylaryl and
al kyl hetgrolédf‘wejr %WEORmeér ein said aryl, 10
heteroaryl, alkylaryl and alkyl-heteroaryl are
optional | y substituted at one or . more pOsiLions

i th
one or mBFeisof, iyl o7 claafyl, h*oﬁ'%@ N@G}S& )sa'rﬁﬁzOH -CN, CFs, -
CH2OR57, Merein R57 is Iower al | cyI or -H, or R55 and

e group

- R56 together \2N|th t he Pﬁto which, they are attached

forma r@g,OBP QSEHDblRar Whetsin cBan mpxdeamdm;ly tselected from the

bstit
Cover afél%qu carﬁﬁ‘ﬁ@ﬁ o B S RO s, 10l or ~C(0)-heteroary,
car banoyknd ReVie seladddcfybm thaghmmgdnmstmg of H, alkyl, C O)CFg, -C(O)-aryl,

d|-|0\/ver_égl)<y 33 @arbarmyl mis an integer selected
fromO to v is an integer selected fromO to 4,

and -phar ra(@)rheerdaryl; adkgpyhbirsl sdkylbeterdiydy and Wherein said aryl,

e RS o8 SR LB el FUGERAL st one o

wher ei n 2fpra positidns iwittegae & eahesd eﬁ alleyhy Nt balaaenmco;oR”, and -

[ ndepend%@kss;elﬁecél%%z;yro the pﬁconSﬂsg Eg{s‘oioaether with the

hal ogen,

trlfluorefaaﬁtmwmchﬂg?aream&hemﬁﬁhiéan)g; wherein Rl is
i ndependent |y ,sel froml.o and

H.30 X
X2, X3, &hdXAS agy W F&haeHPR3liys fr é%*e%laufﬁilowtb Bedryloxy, carbory,

“ni trogen|pg. AT Qarh D Hyd Byt Toder Alkyl, MRldpeh h@ﬂbitﬂ@yl lower—a]kyl—

of X1, X2, X3, and X4 can_be nltrogen at one tine,
when t\/\océa‘ﬁ)amﬂ}fl didoweggikylnsarbrmoyh.e nitrogen, nis O,
1, or 2; kis an integer fromO to 1l;, R2is H 35 R3
is H alkyl, or halogen; W 2005/ 092856

PCT/ EP2 508y iotgeeslected from 0 to 2;

v 13 an integer selected from 0 to 4;
and phnmaceuﬁcaﬂy—accepﬁble salts and/or pharmaceutically-acceptable esters thereof.

Preferred compounds of formul_a (I) as defined above are those, wherein

n is an integer selected from 0 to 3; :

R'  isindependently selected from the group consisting of halogen, -CN, -NO,
-50,Me, lower alkyl, trifluoromethoxy, -OR11 and -N(Ru)(RH)? wherein R is
independently selected from lower alkyl and H;

X, X%, X%, and X* are independently selected from nitrogen and carbon, provided that no |
more than two of Xy, X5, X5, and Xy can be mtrogen at one time, and when two of
X1, Xo, X3, and X,y are nitrogen, nis 0, 1, or 2;

k is an integer from 0 to 1;

R isH;

R’ is H, alkyl, or halogen;



-8 R4 is aryl, heteroaryl, allcylaryl or
al kyl heteroaryl, all being optionally substituted with
fromone to five substituents independently sel ected

WE’E@% e group consisting of hal ogen, alKkyl
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" R56 takerr—qn@gfs%@f Hypalpgen; Jpaveg

d
Wherein R41 is lower alkyl or -H or RECTEP2005/002869
alkyl; 5 R5 is selected fromth&-group consisting of
(CH2)mCOO?51 ;o ~ (CH2)1 -OR51; ~-(CH2)m - CON R52R51
R~ sCrt3l, Met@hblyl aﬂ@azglmr-aﬁfﬂheteraml @ltHelngoptionally substituted with

- het ef yI | I
optio rii:lg %Py ng JB%%E H?t?cf{u 1?9 %Ef&e%ﬁ&%lecqu ﬁ'gm the g group, consisting of
one ohalugen, Ak bhd tOR, :whermte B& sl boveer ylkybired{ ed R*rioafkyl;

the group consisting of H hal ogen, |ower alkyl and
(CH2),R53, wherein 10 R51 is selected fromthe group

@Onsi §§ bddgted frbim thk bfotp, conbikyhg ahd al kyl aryl, said

al kyl aryl being optionally substltut ed at one or nore
positions w tth one or nore of !o r al kyl, -CN,

hal ogen, - C(%R‘ﬁ'ﬁl‘ B} —EHOOOR’ GGH%WREJ Kyl

or -H 15 R52 is |ower alkyl or -H; R53 is H, alkyl,

~cydoal kyl 55 - N( R5) ( R56 g:Hz , -CN, -CONH2, -
CH20R55 or MeOEDNR ndeatlgy -
sel ect ed fro d group consi st A fryl ,-H

-C(O-aryl, C(O) aI kyl, or -C(O) - heteroaryl and R56

is selected fromthe group consi sting of H, al kyl,
I I K | Ky}
-(O-ary AL % dret e%‘lﬂgbﬁz)a ﬂh%{éfbaryl-

and aIIrthe erory1Em an I'n saivd a

2;: Fggglr ny{?-‘ds E aﬁtq al y l s Dﬁﬁ){ gﬁlﬁ%’gﬁtﬁfaé{ fgn%nwrt ore. pos1t10ns

one or ”Uskrﬁho(f)n@'di-y l:nore q\ésbﬁﬁieﬁﬁe Ehdep&%ﬁ? , seﬁa‘&d&d Zom the group
CH2OR57, Wherein R57 is |ower alk R55 and
ot ang (iR

W@yr%lae
attached forma ring; mis an integer sel ected fromO ’

to 2; 30 is an integer selected fromO to 4;
2005/ 0928R% ipetteqeb 605y degeup consisting of H, alkyl allyl and alkylaryl, said

alkylaryl being optionally substituted at one or more positions with one or
more of lower alkyl, -CN, halogen, -COOR™, and ~CH,OR™, wherein R* is

atkyl or —H;
R*? is lower alkyl or —H;

R*is H, a]kyi cycloalkyl, —COOR55 “N(R®)(R’®), -CH,OH, -CN, -CONH,, -
CHzoR55 or -CONRPR*®, wherein R* is independently selected from the
group consisting of alkyl ,—H, -C(O)-aryl, -C(O)-alkyl, or ~C(O)-heteroaryl,
and R* is selected from the group consisting of H, alkyl, -C(O)-aryl, -C(O)-
alkyl, —C(Q)-heteroaryl, alkylaryl and alkylheteroaryl, and wherein said aryl,
heteroaryl, alkylaryl and alkyl-heteroaryl are opﬁonally substituted at one or
more positions with one or more of alkyl, -CN, hélogen, -COORY, and -
CH,ORY, wherein R is lower allyl or =H, or R®® and R taken together with
the atom to which they are attached form a ring;

m is an integer selected from 0 to 2;

v is an integer selected from 0 to 4;



10,

-9 and pharnaceuticall y-acceptable salts and/or

phar maceutical | y-acceptabl e esters thereof Unless

ot herwi se . indicated, the followi ng definitions are set

k|l lustrate and define 5 the neaning .

‘iigggdesldgf%bkhe various terns used to describe thg([‘lfim‘l)200:"’002869

i nvention herein. The term "hal-&gen" refers to

fluorine, chlorine, bromne and iodine, with fluorine,

chI orine and brom ne being preferred. 10 The term
?haﬁma@klﬁﬂ’%ﬂ %.Cde aBErEQl'tm&/ Eﬁcéﬂtﬁﬁﬂ -g&,@gﬁﬁk esters thereof.

refers to a branched or straight-chain nonoval ent

saturated aliphatic hydrocarbon radical of one to

B otk&?\ﬁ:@@ﬂnd?&&ﬂsﬁhe %lﬁfvﬁﬁ% AL ¥niRBEs rg sét' féﬁﬁ%g ﬂﬁﬁ{rgt% Und define

atons, nore y one to ten car

L wameating amgmoppsf the vatdensrtpnesised ko dﬁsanb otl@ngvenuon herein.

preferred al kyl groups. 15 The term "l ower al kyl"

al one or in conbination wth other groups, refers to a

b ﬁ-‘hn ¢¢:red“1:mi0ges’f refargytet uririienchionios blrmneaalnldybdlm&dmdaﬂuorme,

% #% preferably one to four
n ggdﬁf %ggggrn1|s “further exenplified by such

‘radicals as nethyl ethyl n- propyl , |sopropyl
' t t
! Tﬂ\%\ﬁé‘%&n}al "E‘S@ f%né 31( oné n%i)rmgﬂn ‘&iﬁl n sz %chu g“ﬁ? #0 %%m’é‘"‘hf:d or
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S sﬂragbhthanh mamowleﬂ:ﬂsancdtecﬂ aliphpdc hydnohmbones&dale)f one to twenty

E)Insg gaer m onﬁ eﬁq:gtggréan 01{[ 8‘(0&1136 g}dggﬁreg?rs one to ten carbon

Exmml Eewe:ﬁa]kjr]}@mgs agdeadﬁbech]bféom‘ahe yd preferjudofien gfqupa
propenyl, isopropenyl, 1-butenyl, 2-butenyl,
3- butenyl 3- et hyl - but 2- enyl and |sobutenyl. 25 The

t EhmterltrDVIBWeledﬂ(ﬂh y]ona oﬁirocftmﬂﬂhaﬁdin ﬁrﬁﬁ’@iﬂﬁ)ﬁt rGps\tefdts to a branched or

oups,. ral a|n or brapched
ot eharBR toabvilfe diuhial fpd %ﬁamarmeff&ﬁ%one to four
7carb|©h@f:@ﬁ§l mhys tldﬂnis(fuﬂh&adkbﬂ liféDBP suc&l-t@ﬂhcﬂs a€m@thyl, ethyl, n-propyl,
Z&p E or etb]gllgﬁ yl I?lﬁ erm “cycl oal kyl" refers:
t SORTRYHAVEEFhS- ﬁd’d'wgl & %al of 3 to 10 carbon
at ons, preferably 3 to 6 carbon atoms, such as

I | gbut yl I tyl | oh
Cﬁ%eo o opl% é:rwgf p%le lel(l:‘lé'i((:) Y % ggg{ﬁgg %/ gtrgzgleltx—cham or branched

TRPRE R U A AR dMErSL BoSPEROD to BLSER-y 20> 6, particalarly
mati ¢ bi cycl |1 C syst em cont al ni n%ﬁ car bon at.ons.
§11

Fore fesrac ke carhen ploph Brmpley ofjalien BS HE &Yl i-propenyl, 2-
n S r . -
T

aehdtapyh an aI kyl group, e.g. benzyl WO 2005/ 092856
PCT/ EP2005/ 002869

The term “lower alkynyl”, alone or in combination with other groups, stands for a
straight-chain or branched hydrocarbon residue comprising a triple bond and up to 7,
preferably up to 4 carbon atoms, such as e.g. 2-propinyl or ethinyl. |

The term “cycloalkyl” refers to a monovalent carbocyclic radical of 3 to 10 carbon atoms,

preferably 3 to 6 carbon atoms, such as cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl.

The term "aryl" refers to either an aromatic monocyclic system containing six carbon
atoms or an aromatic bicyclic system containing 10 carbon atoms. For example, the term
aryl includes a phenyl or naphthyl ring system, preferably the phenyl group. The term
“alkylaryl” refers to an aryl group which is bound via an alkyl group, e.g. benzyl.
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-10 The term"heteroaryl"” refers to an aromatic 5- or
6- menbered ring which can conprise 1- 4 heteroatons
sel ected fromnitrogen, oxygen and/or sul phur, such as

W(f)aﬁo\é}og QRyridyl, pyridazinyl, pyrimdinyl, pyrazin

i soxazol yl, oxazolyl, imdazolyl, or PCFE 003"392869
pyrrol yI The term "heteroarylt0-al so includes a
heteroaryl as defined above fused to one or nore 5
Thétermc petezodrwl” irefers then@mmyim %, orer-yemberediagwiniah yin comprise 1-

D L e e ———

_pmiwun& mmﬁmﬁl pwizugﬂ,cthpnylﬂsexmaiyﬂn oxazolyl mrudazolyl or pyrrolyl.

rtrﬁe C orr'g1 %ﬁerrr ds of Ogi(rﬁ(r&ru Esaﬁl(lﬁ%?r%g}ﬁ %s ﬁierrﬁé:r%gg P %?Ed 3 o3¢ or more
otbgaayate lacit dshesmotyclesadyl o heﬂﬁfmﬂcfoaexﬂnplhbdmmﬁhmlﬂ. The term

e Biaant® B Rf e S T w R b REBERE 84 ot

fumari c add, succinic acid, tartarrc add,

?ﬁ% %ﬁ%ﬂ%g@h& | %eﬁ?bg e,{r es %%gf%?%gﬁ F%tﬁggunds of formula
HD aﬁﬁrmefgaeai drSorghisic pLids raithtae hydro@hlohahaﬁ, h;fdw&roarhe acid, nitric

55y ) ST 2 LS ek i et e i
flﬂi\ﬁid"@ﬁd% léhtcﬁﬁida)ﬁd@ﬁﬁﬁﬁic&bﬂd?nﬁﬂiaﬁéﬁﬂ lesHE ﬂﬁ&,fp &ﬁr&é{e&ﬂphomc acid

nd of for .. nvvh hydr oxy
%é’ﬁg’kﬁ s new i o aoér ﬁréw%&rPrr ﬁarylﬁ@régh@péates,

&‘ihﬁjﬂesl fReigatek, Fofthates, %2&1&1:1@61@&, wafbba@md&k bAd reBthhesulfonic acid
I phurl c acid, phosphoric acid, citric add, formc

d, maleic add, acetic add, succinic add, tartaric
aci d, nethanesul phonic 20 acid p- tquenesquhonic

acid and the like, which are nop toxic to |iving

‘Thetwms ipbarmpreatigaliveagcepspble esserp gumbracastestery qﬁﬁhfacqmyounds of -
RRerd 1) 8AWhith b ouﬁg’ha@%eﬁ%oﬁe?teﬁ% Qﬁ’borre%o%%ng esters
preferred are co sof formula (1), wherein
Withinersamig g aSEaAc e@da@c &) mﬂw&a!ﬂpburem%rphoz@qm acid, citric
@%%%%ﬂa%adcmewésmeémw AT é)ac ! facthanesulphonic

erefnnis 1, is car
diidrtolyenasuipbionit actl ambthgbike ariienareoonsotio d@hvme oegagyisms.
R is selected from t he group consisting of hal ogen,
preferably C, cyano, nitro, SO2Me, Iovver aI k;/ and

- Reeffgyal aree:onmwndaof focmluhr@r) wherkier qaghl of BhEhE}, and X* are carbon.

S SR TR o 8 b ORBe SO R SR e of 2
oydhHdis caiorn, SC2Me, | ower al kyl N(I\/E)Z NHMe and’
pi peri di nyl .

In another embodiment, compounds of formula (I) are preferred wherein n is 1, X2is

. carbon and R' is directly attached to the X? carbon. Compounds wherein R’ is selected

30

35

- from the group consisting of halogen, preferably Cl, cy‘a:io, nitro, SO,Me, lower alkyl, and

N(Me), are more particulary preferred. Another preferred embodiment relates to
compounds wherein R'is selected from the group consisting of halogen, cyano, nitro,
SO;Me, lower alkyl, N(Me),, NHMe and piperidinyl.

Also preferred are compounds according to formula (I), wherein R? is halogen.
Particularly preferred are those compounds of formula (T), wherein R'is CL

Further preferred compounds of formula (I) are those, wherein n is 2.



Al so preferred are conpounds according to formula (1),
wherein R is halogen. Particularly preferred are
t hose conpounds of fornmula (1), wherein RL is d. 35

woRwssidvessepr ef erred conpounds of fornula (1) apeTiErO®e002869
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5

wherein n is 2. WO 2005/ 092856 PCT/ EP2005/ 002869 -11
I n anot her enbodi nent, corrpounés of formula (1) are
preferred wherein nis 2, and each R is hal ogen.

More preferably, X2 is carbon, and one of the two Rl
Igraautiser embdiimeatt) gompatunde bifdrmolat(HearXdrefemrbdwherzin mis 2, and each

et. anot h refer g£nbodi ment., co unds .af fornul.a
i P geny Mo B Ee/GrbeR o foipon, i oriae S a6 gronps Hdifecty
Jafachal ihy XMagibehn k is 0. Conpounds wherein k is 0
and wherein k is 1 individually constitute preferred
enbodi nents. 1o in another preferred enbodi nent of the

Iﬁrytéﬁﬁiﬂthéﬁpi@féﬁea Rmbb3ineént,f@EPauadé b forfruld (INaleq@eBrredWherein k
e

. Preferahly, R3is F or nethyl. F and, nethyl ..
ip A7 i 7hgEd W?eégﬁwh?@{nekﬁpe@mean&%w%@ﬁ Hland wherein k s 1
R QRy st Rf9deRRPLPEDehR| ates to conpounds as -
defi ned” above, wherein R4 is aryl, 15 or heteroaryl,
all being optionally substituted with fromone to five
Ui ??&E&ed ERHSBERAEHE thy F&%&:&%&&d@? R ore®4 Q) is H, halogen
consi sting of -hal ogen, alkyl, -OR41, |ower alkynyl, '
iRl BrRIG DB e Fror Faethyl o snslimetta fagkivigpally corgituigaeerred
éﬁoa&gg&endently fromeach other -are hydrogen or
al kyl,” or NR42R43 is piperidinyl or pyrrolidinyl, or
R4 is | ower alkyl 20 Conpounds as defined above,

: , ¢ abov o
R e RS PD S SO i e
ofi heserbstyl, tall bethgpipeiopdlly sabstitaied withefrpimermyd to five substituents

bstit t hal N( | kyl ) 2 '
e e e R B Sy iRe o bioge (B SR 1R oy,
251 WREB Dbk BE iglowret Hkger c By BEUndkR B find apenddraly(ftgm each other

B
i By Ren o RSB TR B f BRALRYY 0 P el R i 7

R4 is selected fromthe group consisiting of napthyl,

ridinyl, t hyl,, phenyl. qQr .mopo-ar. di -substituted.
Chmnpnndssis defierdpipvbriebastiay is St TR B BarR Rartps of
Mﬂ, ﬁﬁgiii’l\ﬁ,efn%fﬁ}l, Bﬁén}il %_r B Lorali kubstuted PR Y RBerein the phenyl

substituents are halogen, N(lower alkyl); or OR*, and wherein R* is defined as above, are
also preferred. '

Also preferred are those compounds of formula (I), wherein R*is aryl, heteroaryl, or lower

Further preferred compounds of formula (I) are those, wherein R* is selected from the
group consisiting of napthyl, pyridjnyl, methyl, phenyl or mono-or di-substituted phenyl,
wherein the phenyl substituents are halo or OR, and wherein R* is lower alkyl or

‘hydrogen.

- Further preferred compounds of the present invention are those wherein R*is aryl or

heteroaryl which is optionally subsituted at one or more positions with lower alkyl. More

-particularly, compounds wherein R*is selected from the group consisiting of phenyl;

mono-or di-substituted phenyl wherein the one or more substituents are halo or OR™;



Furt her preferred conpounds of the present invention
are those wherein R4 is aryl or heteroaryl which is
optionally subsituted at one or nore positions with

WO b¥Bs2s8d Kyl . More 35 particul arly, conpoundscivbeinogsi2ses
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inventiap) Ri 1seelersd from thegpyyn oprising of

~positions{wt

R4 is selected fromthe group 99n3|3|t|ng of phenyl;
nono- or -substituted phenyl mhereln the one or nore

n%@&?:%bfgﬁ%@ég@%h% st iR pé&ﬂgﬁgﬁf%%ﬁlpom%oqumma M

agar prefaraddonhardin RVbis @hpaylt cnmbm~l of, dlesusinnnerﬂphmyl Wherainl the one or

r ef ed wherei n. R 0
%99%3@%%1 St Tl RGP EEROPHE. Brichegyh 4plioptenyt -
ey ef 8 4Lc§ﬂh@l Beayl. Almtbermrefeﬁrea RhaboR#néms ofesptksent

c oro henyl Aﬁﬁgrggpg b
levea:m&rl Eﬁsé‘bﬁ@ﬁ??‘m E# diorPy whergingbeis BRI Grbromophenyl
drlgedlﬁge%}qmpheﬂﬁ_ntl on relates to conpounds as
descri bed above, wherein R4 is phenyl, 3-bronophenyl
or 3-di net hyl am nophenyl. In yet another preferred

I8 FROsH JTR & prBfer 62 BROBARS R bf Ethpdids(df foPhulh (B dBHRSRBent

i nventi op, R5 is _selected fromthe ?roup consi sting of
(CH2) m - CN ;
(CH2) m - C?ﬁZRSl and(CH2) m - heteroaryl ; to sai d
het er oaryk bei ptl 0 sisulstituted at ones,or nore
i Eﬁ@)ﬁ ribrEhts n@ﬁsendent ly
sel ected fromthe group consi stl ng of H, hal ogen,
| ower 15 al kyl and (CH2), R53, Wierein R51 is sel ected

fromthe oup consi sti ng of al kyl, and al kyl arg/l
sai d al kyl {Obb) pg—oENonal I%—s&‘@-&i t w-edCaNRITR™ o
nore positions with one or nore o Iovver al kyl', -CN,
hal ogen, -COOR54, and - CH2OR54, wherein R54 is aI kyl
.or -H R52 is | al k -H, R53 is H, alkyl,
cycl oal kyl and COO%STLQHBES)‘(‘R@@FO&F}(EHZW CCN, - CONH2,
- CH2OR55 or - CONRS5R56, Wherein R55 is independently

20 selected fromthe group consisting of al kyl ,-H,
-C(O-aryl, -C(O-alkyl, or -C(O- heteroaryl, and R56

. is selected fromthe group consisting of H, alkyl,

- Co 4 TRte¥d be@ﬁ@) tﬁiﬂﬁ]&fr subsEifdrd hedes &aﬁlyﬂ:e peélitkots a#isH one or more
and al kyl hm?

heﬂéﬁb@alp. | Oar%/ﬁnyy sglﬁg:mg%rg%l r‘lhétaglquqﬁ{: sisting of H, halogen, lower
Elkgmid Q/Cﬁ&bkl%* &wreﬂ Iéﬂ‘ JORRCRE. ﬂm%o%@ﬁ?tdogﬁsuﬂg $fH, alkyl, and
one

m)reo al k )é CN, hal ogen
eing optmna]ly substituted at one or more positions with one

Or more of lower alkyl, -CN, halogen, -COOR™, and -CH,OR®, wherein R*is alkyl or
~H; R is lower alkyl or —H; R™is H, alkyl, cycloalkyl, -COOR, -N(R**)(R*), -
CH,OH, -CN, -CONH,, -CH,OR® or -CONR*R, wherein R* is independently
selected from the group consisting of alkyl ,—H, -C(QO)-aryl, -C(O)-alkyl, or ~C(O)-
heteroaryl, and R* is selected from the group consisting of H, alkyl, -C(O)-aryl, -
C(O)-alkyl, ~C(O)-heteroaryl, alkylaryl and alkytheteroaryl, and wherein said aryl,
heteroaryl, alkylaryl and alkyl—hetefoaryl are optionally substituted at one or more
positions with one or more of alkyl, -CN, halegen, -COORY, and -CH,OR™, wherein

57 is lower alkyl or ~H, or R™ and R* taken together with the atom to which they are
attached form a ring; m is an integer selected from 0 to 2; and v is an integer selected
from 0 to 4. In a preferred embodiment, m is 0.

In yet antother preferreci embodiment of compounds of the present invention, R’ is

selected from the group consisting of



25 R57 is lower alkyl or H or R55 and R56 taken
together with the atomto which they are attached
forma ring; mis an integer selected fromO to 2; and

Woéndﬁ%aﬁg’sl nt eger selected fromO to 4. In a grpke96h2869
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ment, mis 0. In yet aotgther preferred
enbodi nent of conpounds of the present invention, R5
is 30 selected fromthe group consisting of V\D
2005/ 0928 E)PZO%_EW -13 (CH2)m ;
~---(CH2)§H"" cNg—-ﬁ HYgHoyne R52R51
., Wherein R5' is selected fromthe group consisting
of H; al kyl; alkylaryl optionally nono- or di-
substi t ut at wth one or none of |ower alkyl,

hal ogen, - €N andR (eHa), kyl-@fONHF"Fa'iﬁd e
is lower alkyl or H and, wher in mi&™efined as ’

SrLBas Rt DAL et TR T g Kot ity mono- o

di{ Q‘tﬁmfatedwﬂixeiﬂ@ any br mosaoﬂioh&t Ak AN, Ibﬁa)g&g, @m@@@aﬂ Wherein R*

i SRR e ek B a’ébéﬁﬁ HP & el ¢ ﬁﬁr’]fiedn"g“rbﬁ caap

consi sting of H, hal ogen, Iovver al kyI and (CH2),.R53

e alsp preferred, mhere 5 e defined ..
@&er%f‘f&l%ew%?@de%f &rards Iﬂwﬁ‘?rﬁ@ ﬁ'ﬂ*ﬁ é?—Pis @ fropthe group consisting
syel ected fromthe group consisting of R53, (CHz)

R53(CH2) | R58 ~1J-- NON (CHz)VR53 N~D N /N 1 N~N
N---( (CH2)VR53 59 N NRse NNRNNMN Rse\ ,LN
CHAR 53 CHAR CHO R S53CHN, CHARStErBar/IN 55 (CH2

said heteroaryl being optionally substituted at one or more positions with one or more
substituents independently selected from the group consisting of H, halogen, lower afkyl
and (CH,)R>® are also preferred, wherein m, v and R*® are defined aé before. More
preferably, the heteroaryl is selected from the group consisting of

R (CH2) R (GH,)

R
7——[) N
N 53 \\N

(CHz)V
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wherein v and R53 are defined as before, R58 is
i ndependently selected fromH, halogen and | ower

wWo zlokgd2856D1 is O or S, and D2 is 0, S, or NRS&GcEBE005/002869
wherein, when said conpoundlg¢entains two (CH2)7R53
groups, said groups may be optionally joined 5
together along with the atons to which they are

ached tCksfs»OV oL &L ngB‘?FlB’&uﬁr B &Sk gseg%?&gfzér% , halogen

tﬁﬂi@weid\me)ﬂ aD]nls RS0t 8, a9l Gk e s,fdrqmﬁf‘ ¥ JOKR&HBIN, when said

conS|st|ng of 10 -ar wherein aryl is .
W cPRBIRY e @gﬁ%‘ cHRE §ﬁwﬁ§r%ﬁﬂs gnanbs optiomyy ined
/ 10 %@)ﬁ&d Wil aibmg to ‘Ml&h&h%y 40 Brrd e 68 FrkiPL dinds
before, and wherein X5, X6 X8 and X9 are sefected
from 15 carbon and nltrogen with the proviso that no
In IR hRerh R ﬂr&‘f&n@fi etitboditfent] mfeﬁ%d%@ﬁgé?n&@& fopx%buﬂ @} are those
o one tinme wherein in and v are I ned as betore..
whereitt By gwplycteqhﬁ'pgl ihe grewgf eymsistipg of aryl i s phenyl
substituted with -(CH2) vR53, wherein R53 and v are as
descri bed above. Preferred conpounds as defined above

are those, wherein RS iy a heteroaryl selected from 20
the group consisting of oL_)LIa pxazol yl and
benzot hi azol yl, whi ch heteroa ’f‘ i's dptl onal |y
substituted with | ower alkyl, Iovver al koxy carbonyl or

- phenyl, which phenyl is optionally substituted wth

whcmubmymsﬂm&ahk&bgcarmmmisungzaﬁ'bamyl or di (Ilower
al kyl') carbamoyl . More preferred arg those conpounds,

5msthy| (134)0% 7-2-yl,

5-(4-ben 9 53
est(er)-(Z g -2-71, S%e i C ﬁngﬁ)‘fR

acid) - :’Bxadlazol 2- yI - ¢4- ber anide)-(1,3,4)oxa
di azol -2-yl, 5-(4-

d 4 di ! b
iR ez @e%ef%faw SRR A SR o
cafBiof 2Bl e ﬁﬁﬁﬂﬂﬂh@ rOFisd ﬂfaﬂ”ﬂd} @adfré hadtwolofOSEXBX’, X° and X° can
b_efNoa[trgzﬂlle%n(zel, gnd V\gerem gnl 291:? v asrg dgg /(E;’%O&?é %Q'gtsera%ﬂy, m is 0. Preferably,

aryl is phenyl substituted with —(CH3)R*, wherein R* and v are as described above.

Preferred compounds as defined above are those, wherein R’ is a heteroaryl selected from
f the group consisting of oxadiazolyl, oxazolyl and benzothiazolyl, which heteroaryl is
optionally substituted with lower alkyl, lower alkoxy carbonyl or phenyl, which phenyl is

. optionally substituted with carboxy, lower alkyl carbonyl, carbamoyl or di (lower alkyl)

carbamoyl. More preferred are those compounds, wherein R® is 5-methyl-
(1,3,4)oxadiazol-2-yl, 5-(4-benzoic acid methyl ester)-( i,3,4) oxadiazol-2-yl, 5-(4-benzoic
acid)-(1,3,4)oxadiazol-2-y1, 5-(4-benzamide)-(1,3,4)oxadiazol-2-yl, 5-(4-
dimethylbenzamide)~(1,3 4)oxad1azol— -vl, 4-(carboxy]1c acid methyl ester)-oxazo-2-ylor
benzothiazol-2-y1.

Preferred cbmpounds of formula (I) are those of for_mula (Ia)



-15 R 1) )k Xa NS~ Ra RRH2Rs O(la) wherein
R, R, R3, R4, R5, n, k, X, X2, X3 and X4 are
defined as before. Preferably, R3 is hal ogen or

- wa@bbigloo2skgir t her preferred conpounds of fornul

10

15

those of formula (Ib) R2 112 )k (Rn Pﬁ’%{@@“‘m@

NAHRs " S~ Rz R O 5 (Th) erelanRZRB, R4,
R5, n, k, X1, X2, X3 and X4 are defjned as before.
Preferably, R3 is hal ogen or al kyr. Particul ar
preferred are those co hrmula (1), wherein
inis zero. Prefgired oQf C formula (I)
are those sel ect(gd)nfro L he gr oulp Hq) I SO 10 of
Benzenesul f onyl - (6- chl or 0%, amRr0- RH- car baz
ol -2-yl)-acetic acid nethyl eé'ter 2
Benzenesul fonyl - (6-fl uoro-2, 3, 4, 9- i?etré%hydro | H car baz
ol -2-yl)-acetic add nethyl ester; (ia)

(RS, SR) - 2- Benzenesulfonyl 2- (6- chl or o- 2, 3,4, lf tetrahyd

ro-1Hca %BI_Z pro%oglc K?md rrethyl ester; 15
WhRrarRR-; nﬂen%smk@ﬁ mrd;ﬁze@ambe{foxeePneé&nyhiy,R is
gIg%Eh %@g;ol 2-yi)-propionic acid nethyl ester;

(RS, "SR) - 2- Benzenesul f onyl - 2- (6- net hyl - 2, 3, 4, 9-tetrahyd

ro-1 H carbazol -2-yl)-propionic acid nethyl ester;

Further preferred compounds of formula (I) are those of formula (Ib)

(Ib)

wherein R', R%, R, R%, R®, n,k, XU, X%, X2 and X* are defined as before. Preferably, R is
halogen or alkyl.

Particular preferred are those compounds of formula (I), wherein m is zero.

Preferred compounds of general formula (I) are those selected from the group consisting
of |

. Benzenesulfonyl- (6-ch10ro-2,3,4,9*tetrahydxo- 1H-carb a.zol-Z-yl)-aéeﬁc acid methyl ester;

Benzenesulfonyl-(6-fluoro-2,3,4,9-tetrahydro-1H-carbazol-2-y1)-acetic acid methyl ester;

(RS,SR)-2-Benzenesulfonyl-2-(6-chloro-2,3,4,9-tetrahydro-1H. —carbazol—}yl)—propioﬁic

* acid methyl ester;

(RS,SR)-2~Benzenesulfonyi-2-(6-fluoro-2,3,4,9-tetrahydro-1H-carbazol-2-yi}~propionic
acid methyl] ester;

(RS,SR)-2-Benzenesulfony1-27(6-met}1y1¥2,3,4,9—tetrahydro—1H~carb_azol~2~71)—propionic
acid methyl ester; | '
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(RS, SR) - 2- Benzenesul fonyl -2-(6-nitro-2, 3,4, 9-tetrahydr
o- | H carbazol -2-yl)-propionic acid net hyI ester;

woiu‘@oé@ 2- Benzenesulfonyl 2-(6- cyan- 2, 3, 4, 9- bt apinsocses

10

i5

20

25

-1 Hcar bazol 2-yl)-propionic acid met hyl ester;

(RS, SR) - 2- Benzenesul f onyl - 2- (2]-5c:bl oro-6, 7, 8, 9-t et r ahyd

r o- 5H-|c§/r|do[32 bli ndol -7 X propionic acid methyl

(RS 6R)-2-Benzenesulforyl-2-(6- mtro—?., 4.9- tetrahydro-1H-carbazol-2-yl)-propionic

RS, enzenesul fonyl -2-(2,3,4,9-tetrah)rdro-1Hca
arbaeﬁ? &F) propi oni ¢ add nmet hyl ester;

ngS SR) - 2- Benzenesul f onyl - 2- ( 6- net hanesul fonyl -
{ @@RHM@ﬂsﬂfw&ﬁa@w}mgoﬂ% 4,91tetrphyslspdii-ear; m}z-yl) pmplomc

gﬁg%@%{egenzenesul fonyl -2-(8-fluoro-2,3, 4 9- tetrahyd

ro-| H carbazol - l) - proplonlc acid neth ester
(R&SRBR)BW LAysblow-f183-tetrhyduo- t%@ﬁ@ﬁ%@%ﬂdob%yi}
p &@%%é |l 10t Fluoro acetic acid nethyl ester; 15

enze esul’f onyl - f| uor o- ( 6- met hyl - 2, 3; 4, 9- tetra

édro IH-carbazoI oﬁ\éﬁ) acetic _acid net h% ester;

(RRSRsR)Baarnesudeni-2odyd 4.0 geteghyisoa I carbazal-2r Yiryepigniciacid
e&%ﬂ% al -2-yl)-fluoro-acetic acid nmethyl ester;

He % Benzenesulfonyl (6-brono-2, 3, 4, 9- tetrahydro | H

- car bazol - -fluoro-acetic_ _20 acid methyl ester,

(B&SRBR)BW epl-Roléymettpnesyligngl-8,374,9-tetrahydro- -1H-carbazol-2-71)-

p??lﬁoﬁﬁta%t})ﬁﬂ'srpes@f" pyrido [3,2-b] indol-7-yl)-

uor o-acetic'acid nethyl ester;

éRS SR) - Benzenesul f onyl - ( 6- br omp- 7- f | uor o- 2, -tetr
(BHyR)-3-Benzeraspomil ~22L8yﬂ1}0r0f-$,édﬁ%t%@éi’¢lr@ HéTcarhﬂé@lhwl) propionic

| ?%éﬁéﬁgglze%enzenesul fonyl - ( 6- br ono- 5-fl uor o- 2, 3;

4, 9-t et rahydr o- | H car bazol - 2-yl)- fluoro-acetic acid

_ (Rﬁ,tSR%Begm.ﬁulfonyl ~-(6-chloro-2,3,4,9-tefrahydro-1H-carbazol-2-yl)-fluoro-acetic
"a(:ﬁ%xcﬁg% (%tegenzenesul fonyl -2-(7-chloro-1, 2,3, 4-tetrahyd
y

ro-c

ester;
(RS,SR)-Benzenesulfonyl-fluoro-(6-methyl-2,3,4,9-tetrahydro- 1 H-carbazol-2-yl)-acetic

acid methyl ester;

penta[ b] indol-2-yl)- propionic acid nethyl

" (RS,SR)-Benzenesulfonyl-(6-cyano-2,3,4,9-tetrahydro-1H-carbazol-2-yl)-fluoro-acetic

acid methyl ester;

(RS,SR) Benzenesulfonyl ~(6-bromo-2,3, 4 9 tetrahydro—1H—ca:bazol-2—y1)-ﬂuoro -acetic

acid methyl ester;

(RS,SR)-Benzenesulfonyl—(2—chloro-6,7,8,9—tetréhydro—Sthyrido[E},Z-b]indol-—’?—yl)—_

. fluoro-acetic acid methyl ester;

| (RS,SR) -Benzenesulfonyl—(6'bromo~7~ﬂuoro—2;3,4,9-tetrahydro-lH—carbazol-Z—yl)-

fluoro-acetic acid methyl ester;

(RS,SR)-Benzenesulfonyl-(6-bromo-5-fluoro-2,3,4,9-tetrahydro-1H-carbazol-2-yl)-

fluoro-acetic acid methyl ester;

(RS,SR)-2-Benzenesulfonyl-2-(7-chloro-1,2,3,4-tetrahydro- cydopenta[b]mdol—Z—yI)
propionic acid methyl ester;
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(RS, SR) - 2- Benzenesul fonyl -2-(7-brono-1, 2, 3, 4-tetrahydr
o-cycl openta[b] indol-2-yl) - propionic acid nethyl

W?;g@%]&fs;ﬁ Benzenesul f onyl - 2-( 7-gyano- 1,2, 3, 4- tpgfrr I%Oyoélr002869
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o-cycl openta[ b]i ndol -2-yl)- propionic acid nethyl

. 5 . .
(RS- BenssnosalfeatrHGhhTomeip WAty Erorovslopsaalplingel-2-7)-
rﬁopﬁm[&@[eﬂﬂﬂmg-zyl )- propionic acid nethyl

ester;

VB B PRTBR oL FPRT b it o At ORER Y ot 2-D-

?ﬁ'bﬁfomc acid methyl ester;
RS, SR) - Benzenesul fonyl - (7- brono- 1, 2, 3, 4-t et rahydr o-cy

gg%ékt)az {Senzegngs%?l!on% ﬁl (;-ufleltllfy -1,2,3 ;.Hetr tdlrc?— cqopentaﬁ%ndol -2-y1)-

(pRopiRic BedzRAsbetéony| - (5-dhloro-1, 2, 3, 8-tetrahydro-4

, 8-di aza-cycl openta] a] inden-2- yl)-fluoro-acetic

' hyl ; .
(s S B RaS Briglory T4 rdrorslopensa g indolgt-)-fuoro-
adtyﬁ&iﬁti@ﬁfddg@egf%@[ blindol-2- )I)-fluoro-acetic acid
met hyl ester

3(%3 )]ie;g?rljzﬂeﬁ S i {g? %%%7129 5 ’%I%%H%X#au % aegffl}%& ﬁﬁé{ﬂdaf 5—}71) -fluoro-

PRERY hcid® et 6}!1 ester;
(RS, SR) - 2- ( Chlor02349tetrahydro | H car bazol - 2-y
eg{.sig]f) r!l?é)nzeneasuﬁ nneyl*l(S—cgiofrg qyi 3 %—-tegg.l%)ghg ) BCm'?lgagcyn?(t)Ipe\{llta[a] inden-2-

(REfOR o-2ceti 260 BeByl2s@r;4, 9- t et r ahydr o- | H-car bazol - 2-)
i)-2- (napht hal ene- 2- sul fonyl)- 20 propionic acid

Wé% Sl reme GEPRT iy ey Bipenplyindol 2
).%ulé)ﬁ)-é‘;&icgblld%&hﬁt@&zenesw fonyl ) - propi oni ¢ add
nret yl ester

AR SRR UL LA TR,

eﬁ§ %orcz&e‘ac acid methyl ester;
(RS, SR) - 2- (6-Chl oro- 2, 3, 4, 9-tetrahydro-| H car bazol - 2-y

| n@%ﬁﬂéﬁ) %§ge N3 S,ngtze%gﬁsdi' -ﬁ?ycal)ba.%lgﬁyl?—gl—Enapﬂhalene-l—suifonyl}

( F&?ﬁc&laal &gl egter;benzenesul fonyl ) - 2- (6-chl oro- 2, 3, 4
et rahydr o- | H carbazol -2-yl)- propionic acid nethyl
I%Se§R)~2 (6-Chloro-2,3,4 9~tetrahydro -1H-carbazol-2- yl)—z (naphthalene-2-sulfonyl)-

propionic acid methyl ester;

(RS,SR)-2-(6-Chloro-2,3,4,9-tetrahydro-1H-carbazol-2-y1)-2~(3,4-dichloro-
benzenesulfonyl)-propionic acid methyl ester;

| (RS,SR)-2—(6-Chloro-2,3,4,9—tetrahyd:o-lH-carbazol-z—yl)-2—(t01uene—3~sulfony1)-

propionic acid methyl ester;

(RS,SR)-2-( 6—Chioro—2,3,4,9~teb:ahydro- 1H —carbaml—?:—yl)—.2-(3-n§ethoxy-

benzenesulfonyl)-propionic acid methyl ester;

(RS,SR)-2~(2-Chloro-benzenesulfonyl)-2-(6-chloro-2,3,4,9-tetrahydro-1H-carbazol-2-y1)-

propionic acid methyl ester;
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(RS, SR) - 2- (6-Cbl oro- 2, 3, 4, 9-tetrahydro-| H car bazol - 2-y
|)-2-(2-met hoay- benzenesul fonyl)-propionic acid

h ester;
W({ﬁ@éﬁf"ﬁ (6- Chl oro- 2, 3, 4, 9- t et r ahydr o- | H carfif T/EF2005/002869

5

>

1

1

20

Ln

azol - 2-yl)-2-(4- fluoro benzeneéﬁrfonyl) - propionic
cid t hyl .ester;

2 5—%%% (6= Q%O@h%#e‘? -BEREEHOSH amprol-271) €- Chimsite:; 3, 4
b&ieﬁesﬁ@fhﬂﬁy DréfbofiRbb@zAkhg-edel; Propionic acid methyl

RS SR t et rahydrq-1 H-car bazol yl)
RTS8 bR g ik HomPRIO B i B rnbeghesalfony)-
?5(5 bnic ac1d methyl ester;

RS, SR) - Cbl or o- benzenesulfonyd) (6-chloro-2, 3,4, 9-t

trah dro | B car bazal - 2- ylg- 10 _fluoro-acetic acid
E%‘f, -2¢3(foro-benzenesulfonyl)-2-(6-chloro-2,3,4,9-tetrahydro-1H-carbazol-2-yl)-

@Bﬁlﬁa&gn@hﬁre&eg 3,4, 9-tetrahydro-| H carbazol - 2-yl)

flI"'uor o- (3-f I uor o- benzenesul fonyl)-acetic acid nethyl

(RSl Chlonniagh b9 2etzshydoo B vl 2D Hiarcnr Gpom-y | )
Ré%eééﬂgé%}ggg&ﬂg%ﬂqh@&yj dsppyl) - fluoro-acetic acid
RSSR 6- Col 2,3,4,9-tetrahyd | H b I
Pl Bl st st S04 5Bt 2
ﬁﬁbﬁf—aceﬁc ac1d met]:tyl
(RS, SR) - (7 Chor01234tetrahydro cycl opent a[ b] i ndo

| -2-vy|)- quoro ( 3- met hox benzenesul fonyl ) -acetic
aﬁ florewsb4.9-tetrahydro-1H-carbazol-2-yh)-fluoro-(3-fluoro-

Rl fonyl 7-cbloro-1,2,3,4-t
g%ﬁydroﬁﬁkﬁgﬁg%% 2- yZ%) §/I) fluoro-acetic

d neth
(RSB Eloomoh b etslsydio 1 sashyrola-18) 63 drsiwerophenzenesfonyl)-
inngRl- a&ﬁygaldflﬁéﬁgﬁgst@pyrl di ne-2- sul fonyl)-acetic acid
net hyI ester;

% SR) - _Chl or o- 4-t etrahydro-cycl openta[ b]indo
R$SE) 16- @@a%é%tﬁfei@ﬂ@mﬂﬁl%h@@lrﬁfﬂ F?ICH&EXWQ!D%@TSHEOHYD"

?Feg;% derﬁétﬁ ester:
Cl) Ioro 1,2, 3,4-tetrahydro-cyci opent a[ b] i ndo

1-2- 1)- 3 4-di fluoro- benzenesul fonyl)-fl uoro-acetic '
&% oredsk$,4-tetrahydro-cyclopenta[bjindol-2-yl)-fluoro~(3-methoxy-

EJ%?E)g?u} éﬁg/:% C%ﬂhg 14es§ Irahydro cyclopenta
- Iuoro yr| 1 ne-3- sulfonyl)-acetic

acid nethyl est
(RS,SR)-(3-C! oro-—benzenesulfonyl) (7- chloro 1,2,3 4-tetrahydro-cyclopenta[bjindol-2-

y)-fluoro-acetic acid methyl ester;

| - (RS,SR)~(7-Chloro-1,2,3,4-tetrahydro-cyclopenta(b]indol-2-y1)-fluoro-(pyridine-2-

25

sulfonyl)-acetic acid methyl ester;

_ '(RS,SR)-(7-Chloro~1,2,3,4—tetrahydr6-cyclopenta[b]indol-z-yl)-ﬂﬁoro~(3-ﬂuoro—
' benzenesulfonyl)}-acetic acid methyl ester;

(RS,SR)—(?—Chloro—1,2,3,4—tetrahydro—c_ydopenta[b]iz_ldol-Z;yl)-(3,4—diﬂu0r0—

benzenesulfonyl)-fluoro-acetic acid methyl ester;

- (RS,SR)-(7-Chloro-1,2,3,4-tetrahydro- cydopenta[b]mdol— —yl)-ﬂuoro (pyridine-3-

. sulfonyl)-acetic acid metbyl ester,
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(RS, SR) -2-(7-Chloro-1, 2, 3, 4-tetrahydro-cycl opent a[ b]
i ndol -2-yl)-2-(pyridine-2- sulfonyl)-propionic acid

ster;
T/EP2005/002869
WO@@@@%Z Benzenesulfonyl 2- (6- gbl oro-2, 3, 4, gct,ga retlhl
ro-| H carbazol -2-yl )-propionic ~“acid; 5

e S e e e L

@E&@B}pﬁp@dmfiﬁﬁd@ﬂﬁbﬂleﬁt&@yl 2-met ho) cy- | - met hyl - et hyl
- 6- chl or o- 2, 349tetrahydro- | H car bazol e; .

&-§§ F&Q éar%lg‘%gﬁzs Syt o%?g:gs { p\‘\élpggr’oslﬁ Bt 2—3%/ -propionic

@Hg; SR) - 2- Benzenesulfonyl 2 (6-chloro-2, 3,4,9-tetrahyd
ro-| H carbazol -2-yl)- propi on|tr|Ie

. - Benzengesu - ( 9-tetr ro-1 .
s WESSRbRearesn | Golerd Saat e g Tya o oY Riofo-acesc
@Bg; SR) - 2- Benzenesul f onyl - 2- (6- chI,oro 2,3,4,9-tetrahyd
ro-| H carbazol -2-yl)-2-fluoro-N nethyl - acetamde

g? §gi%“(§ eﬁ Sh% e n ul f %Z]X\lﬂ_h)oiéa— g Qh'g'{—ethyl)zs ghloro Eg 4@%grahydro—

flEcarbazsiaret hyI acet am de;
(RS, SR) - 2- (6 Chl oro 2,3,4,9-tetrahydro-| H carbazol - 2-)

B SRed PR o SR P PR e febydro-LH-carbasol- 2 1)-
10 PRpiGHEHR; (7- Chl oro-1, 2, 3, 4-tetrahydro-cycl openta[b]in
dol - 2-yl)-2-fl uoro- 2- (3 fluoro-

RS SR B e R o DL ARy dront Bcurbpaghapl)y

@@elhbhnﬁkbazol 2-yl)-2-fluoro- N, N-di nethyl -acet am de;

g? égi%&ﬁ% Ben eﬁg%ffﬁﬁycw’% “te alhoé.ro }H dar?BazolEf f)afﬂ%ro-

_ fakstoneril N- d| met hyl - acet ami de; 7
(RS, SR) - 2- (6-Chl oro- 2, 3, 4, 9-tetrahydro- | H car bazol - 2-y

6&5@1& rﬁg%?ﬁ&é’%}%?L@%ﬂ?ﬁ:?é@e—{e&#&%{o—lH-carbazoI—z-yl)—Zaﬂuoro-N—

methyl-acetamide;

1

w

(RS,SR)-2—Benzenesu]fonyl—2—(7—chloro-1,2,3,4~tetrahydro—cyclopenta[b]indol-l-yl)-2-
ﬂuoro-N—methyl—acetamide;

(RS SR)-2-(6-Chloro-2,3,4,9-tetrahydro- 1H-ca.rbazol—2 yl) -2-fluoro-2-(3-fluoro-
20 - benzenesulfonyl)-N-methyl-acetamide;

(RS,SR)-2-(7-Chloro-1,2,3 ~A4-tetrahydro- cyclopenta{b]mdol— -71) -2-flnoro- 2—(3 fluoro-
: benzenesulfonyl)-N-methyl—aceta.mlde,

(RS,5R)-2-Benzenesulfonyl-2-(6-chloro-2,3,4,9-tetrahydro-1H- carbazol-z-yl) 2-fluoro-
N,N-dimethyl-acetamide; e

25 (RS,SR)-2—Benzenesulfony1—2-(7—chlciro~1,2,3,4—tetrahydrg~'cyclopenta[b]indol—z-yl)—z—
fluoro-N,N-dimethyl-acetamide;

(RS SR)-2-(6-Chloro-2,3,4,9-tetrahydro- IH-carbazol -2-yl)-2-fluoro-2-(3-fluoro-
benzenesulfon}d}N N- dlme‘thyl-acetamlde, '
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(RS, SR)-2-(7-Chioro-1, 2, 3, 4-tetrahydro-cycl opent a[ b]
i ndol -2-yl)-2-fluoro-2-(3-fluoro-

wobgiaenggul fonyl) - N, N-di net hyl - acet am de; PCT?P%(IOX/O%ZS@
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(RS, SR) - 2- Benzenesul f onyl - N- be &yl 2-(6-chlor
-tetrahydro-I Hcarb azol-2-)rT ?

T T S ——
peanzeesopind 0L N 2iikkihyNa¢atamide;

cyano- benzyl)-2-fl uoro- N net hyl - acet am de;

(B0 PR SRR M 4RI QY RS MR o S B S0y

2-Anbro-ol- Hﬁaﬂwﬂ)ae@aﬁddepro N- et hyl - acet ami de;
(RS, SR) - 2- Benzenesul f onyl - 2- (6-chl oro- 2, 3, 4, 9- tetrahyd

Q‘WL o- Eg‘%‘g “F{)% %‘ "ﬁgﬁmﬁfé% %)??t_l‘aabgg{oaWagrbaml—z-)d}N-@,

(RS0 SRNzd)-g{flucro-N-methyl-acetamide;
[2 Benzenesulfonyl 2-(6-chloro-2,3,4,9-tetrahydro-1Hc

uor o ‘ac e% i ugfon}rth-(lj“abnrf)ﬁmo "b‘m?ﬂy%f “HARYs P hgtgrabydro-1H-
caebarpl-2ad) érﬂ,uo(cRBT ﬁ@)hyl—aeét{umde,
[ 2- Benzenesulfonyl (6 chloro-2,3,4,9-tetrahydro-1Hc

GIShE6% Beadbaionta (6-llopa 23 oy s S eohprpl 2 TD-N-6.5-

d;ﬂuhgq—bewﬁfz ﬂm‘.a‘o-N-methyl—acetamﬂe,

(RS SR) - 2- Benzenesul f onyl - 2- (6-chl oro- 2, 3, 4, 9-tetrahyd

Rj’%@ﬂg %?L?% ﬁ\lz-(lﬁ_%ne K97 123448 ttgﬁfk&féiroul}imarbazol 2-y1)-2-

ﬂlRSOSRB;t}'I\]-mbﬁhy] aﬁmémahgbtbehmyha&{ﬁdﬁhﬁhktef 0-2,3,4,9-
tetrahydro-| H carbazol -2-yl) - 2-

W%ﬂw enzenesﬁ ?ﬂ%gﬁ cplorg-Zeif-grigtrabyslro- 1T eabpagh A vD-2-

fiuorbHcetytbazthiyt-@nido}-rhethgh-1RAzoic acid methyl ester;
cyano- benzyl)-2-fl uoro- N net hyl - acet am de;

N TRt lingr- 2 G GbloRp g3t ey Wrsanpareb 2 -
grbadehz?)-§fjofe-N-methyl-acetamide;
fluoro- acetyl ] nmet hyl - am no} - net hyl ) - benzoi ¢ aci d;

(BTRE ARSI G L 948 2o LA 2 1) 2.

ﬂtﬁ}rbylﬂfmedmeetchgamnﬂmnzyl) N- net hyl - acet anmi de; 25

(RS, SR) - 2-[ Benzenesul fonyl -fl uoro- (5-nethyl -[ 1, 3, 4]

RS B P a ST bR bf trabatee-pegarbeqol-2 70 -N-C-
dyRho-Benz@)2 dhiof o by nefliybacetambdaret hyl -[ 1, 3, 4]
oxadi azol -2-yl).-nmethyl] - 7-chloro-

(kS?SR?]-’DA—( { [S—tﬂ’eggéﬁ%srlﬁf_o%/rﬁﬁ Etg-ecﬁoar[)gﬁ,&,@gtg%r%ydrb- 1H-carbazol-2-y1)-2-

fluero-acetyl] -methyl-amino}-methyl) —benzoic acid;

(RS SR)-2-Benzenesulfonyl-2-(6-chloro-2,3,4 9-tetrahydro- lH—carbazol—Z—yl)-z -fluoro-N-

(3-hydroxymethyl-benzyl)-N-methyl-acetamide;

(RS,SR)-z- [Benzenesulfony1~ﬂuoro~ (5-methyl-| 1,3,4] oxadiazol-2-yl)-methyl]-7-chloro-
1,2,3,4-tetrahydro-cyclopenta[blindole;

(8)-2-[(R)-Benzenesulfonyl-fluoro-(5-methyl- [1 3 4]oxad1azol-2—3d)-methyl] 7-chloro-
1,2,3,4-tetrahydro- cyclopenta[b] indole;
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(S) - Benzenesul fonyl -fluoro-(5-nethyl-[ 1,3, 4]
oxadi azol - 2-yl)-nethyl] -7-chl oro-

'wo 0030884 t et r ahydro-cydopenta[b ] indol e; PCT/EP2005/002869
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(RS, SR) - 2-[ 1- Benzenesul f onyl - I5(5-met hyl -[ 1, 3, 4]
oxadi azol -2-yl)-ethyl]-7-chloro-1, 2, 3, 4-

ot - GUSORERAL AL RbLEAALE. B 3 4] oxadiazol-2-71)-methyl]-7-chloro-
(%Eé @%-ﬁg&(ﬁ%enzengsul f.on()rf}l -1 Eloflé% ‘Eﬁ]f,x%c,hﬁd 2-¥1)-methyl]-7-chloro
I3hditetzdiydpo-wydapsmn(p)indolgn| or o- 1, 2, 3, 4-
tetrahydro-cyclop enta [b ] indole;

(RB,§R§8)n%é@%ﬁ&%ﬁﬁﬁlﬁ@ﬂeﬁﬂyﬁg,ggwaa%pi%%té}u-7_ch10ro-1,z,3,4-

oxadi azol - ) - fl uor o- et
tetmahydee-tydopentalblindeley dr o- cydopent a [b] i ndol e;
(RS, SR) - 2- [Benzenesul fonyl - (5-cydopropyl - [ 1,3, 4]
i o F i050110v1- -7 - -
(RS 22 el i e T M oadifaol SRy methyD) 7-chiloro-1,2,3,4
temaySr)-cydopasripindslsl f onyl - (7-chl oro-1, 2, 3, 4-t et r ahyd
ro-cydopenta[ b] i ndol - 2-y| ) - fl'ugro- nmet h_yI ] - [ 1,3,4]
zgsf?‘%%fﬂ{e@?fﬂés%%‘ﬁwl AT AR A
eyish dpdatralsoridrp Jindeleyor o-methyl ] - [ 1,3, 4]
oxadi azol - 2-yl }-di net hyl -am ne; 15
RS PR \k % sdBiyLvi].- G-
(g%ggsgf é.)z-foﬂl')e_n%&%ﬁ]%r) § @? E%/ lc}?{l%ﬂgargﬁ 13[???4]()%3 B0y 71}-Hudrdthnethyl]-6
chlapod, 214 .Peterabyrded FEyaopene a b] i ndol e;
(RS, SR) - 5-[ Benzenesul fonyl - (7-chl oro-1, 2, 3, 4-t etrahydr
1 aif &5 I ' e
(RSB {gqiggﬁ%[n@uﬁoﬁ yfT- Aidto-1 2f3,4uféh%j}@%tk¥7uo?%%t?§ﬂ)ﬂldol 2-91)

oxadi azol e- 3- car boxyl'i ¢ aci d nethyl ester;
fhorpmesibid 5414 ovadiazolz2 ght-dpsthyl-2mdng.- t et r ahydr o- cydop
enta[ b]indol-2-yl)- 20 fluoro-nethyl]-[1, 2, 4]

R e o oo s oRr el o

gaeeshyi 4 B5}4] eepsiiazol-4y))-dimethyl-sminehy | | - [ 1, 2, 4]
oxadi azol e- 3-carboxylic add; (RS, SR)-5- -
(a[RFﬁi A Q-H%-E%)m-féﬁﬁfg%%ﬁ i ykli '5]1%-3 A f‘ﬂ i E4u]m‘lf’%1)C HERHE-chloro-
badrazehulrg-ayeloperdgitilindsls d” anmi de; 25
(RS, SR) - {5-[ Benzenesul fonyl -(7-chloro-1, 2, 3, 4-tetrahyd

j b - > q indeidd-+1)-
%@?ﬁﬁ’%— %mf@gsgﬁgfﬁqeggﬁ%,éﬁggpf&&;ﬂ%JEY&1$pend[b}lmaol 1-y1)
frgosmythyll <l ]w@wm%ﬁwpm@mﬁen@bm sty | ) - f | uor o-
(3-nmethyl -[1, 2, 4] oxadi azol -5- yl)-nethyl]

®5,%R) S{*SATBteﬁLé'Mr&I By chigRs b al Llett MY@ Leyclopentalblindol-2-y1)-

fluoro-methyl]-{1,2,4]oxadiazol-3-yl}-methanol;

(RS,SR)-5-[Benzenesulfonyl-(7-chloro-1,2,3,4-tetrahydro-cyclopenta{blindol-2-yl)-

fluoro-methyl]-[1,2,4] oxadiazole-3-carboxylic acid;

(RS,SR)-5-[Benzenesulfonyl- (7-chloro-1,2,3;4—tetrahydro—cydopenta [B] indol-2-y1)-
fluoro-methyl]-[1,2,4] oxadiazole-3-carboxylic acid amide;

(RS,SR)-{ 5—[Benzenesﬂfonyi—(?-chloro—1,2,3,4—tetra_'i1ydro—cyclopenta[b]indOi—Z—yi)—
fluoro-methyl]-[1,2,4]oxadiazol-3-yl}-dimethyl-amine;

(RS,SR)-7-Chloro-2-[(3-chloro-benzenesulfonyl)-fluoro-(3-methyl-(1,2,4] oxadiazol-5-
yl)-methyl}-1,2,3,4-tetrahydro-cyclopentalblindole; . '
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(RS, SR) - 7- Chl oro- 2-[ (3-chl or o- benzenesul fonyl ) -f | uor o-
(5-nmethyl- [1,3,4] oxadiazol -2- yl)-nethyl]

Wofgﬁs,%gﬁsgl-tet rahydr o- cycl opent a[ b] i ndol e; ( RSpEREP2006/002569

Benzenesul fonyl - (7-chl oro-1,.3,3, 4-tefrahydro-cydopent
a[ b] indol-2-yl)- fI uoro-nethyl]-[1, 2, 4]

(AR IEChoRs Y (7l bkRhBARb Ryt ot @8 eyl (1,34 oxadiarol2-

Jl)Bertyiiek 2B fotephydtoatytlopentalbdindoles t et r ahydr o- cydopent
a[ b] i ndol - 2- yI)- fluoro methyl] - [ 1,2, 4]

Z - - dol-2-y1)-
QIR Bl IR RSS20 tetrabydros yclgpentalblindol- 24D
mmammgm1a{%qxadmbl-s}ywqthﬂiwmdsﬂﬁ-étm}m [ 1,2, 4]
oxadi azol - 3-yl net hyl } - di net hyl -am ne; (RS, SR)-{5-

(32? g ﬂb%%%%suif§5ﬁr¢%ﬂ)r$ 122,?=44t3&§11‘f35y':?51%p€ﬁ{t‘39ﬂﬁ{&ol-z-yi)_

uor o- net

fhacadimaathyl] 41 ytmdd;dz}ﬂ-wﬁtmyﬂhybm

(RS, SR) - {5- [ Benzenesul fonyl - ( 7- chl oro 1,2,3,4-tetrahyd

" @ﬁg}ﬁ% 3}93%94'1@“1{0%9?&7-@&& 1,20 @fé"tl%h‘j}&fohéﬁlciopen{a[ﬂ}]ﬁddﬂz -vl)-

ﬂxRSpS@thﬂi([Bé‘nﬂem&zbl‘ w;met%@%zi@@ REwblamine| - f | uor o- met
hyl)-7-chloro-1, 2, 3,4- tetrahydro-cycl opent a[ bl i ndol e;

%%55}?*_\{)5 ef:%en[egﬂfon ro -1 2 3(47te(1::% gcri%o ciyclzop??nta[})]el%lcrkga -yb)-
ﬂﬁhm—mytbjyﬁﬁ{érﬂ,‘ﬂpﬁ}dlmbﬁwhny%ﬂ} disthprominst hyl | - |
1, 2,4] oxadi azol - 3-yl met hyl } - acet am de;

I _ h2-v13-
PO A BRASREAGRO £ ABAGERS et
ﬂu&ﬂﬂnemyﬂd[lazz»b]|ox@gdoh=étmmyﬁedw -gpine; |
(RS, SR) - 2- Benzenesul f onyl - 2- ( 6- Br ono- 2,3,4,9-tetrahydr

’ & - d %A ﬁﬁﬁsrl,,z,s 4-
%E@R%( enzenes%w&?- él?ﬁ%%n%?’hyl a n'J(;CZ 3,4,9-t
e&u‘ahijxdndr—qcldﬂen‘aﬂb]azidle;Z yl)- propionic add met hyl

-ester;

I'C acCl

(5 gﬁﬁﬁoﬁ?z [Baredes BRIV Chlz0, {Itezr?ﬂkai&{yd?c%&aloﬁﬁ{@mmopz-ﬁ)-

@B&@Rbeﬂi‘ﬂ](—ﬁl: Bﬂhrmdazcg-?’ély lmetltl-20eipridel H- car bazol - 2-yl

- 2- met hanesulfonyl propionic 25 add nethyl ester;

g&gfiy_;s HEL A %q&o%243@ta@myapmao%@mmmol.z.yn-

I oni ¢ ‘add iret
Eslops-metind] - bhﬁﬂ}mélamléaﬂh}eﬂa& b@ﬁzabll@evsal ts and/ or
phar maceutical | y-accept abl e esters thereof.

(RS,SR) -2—Benzenesulfonyl—}(ﬁ—broino—‘2,3,4,9—te11‘ahydr0—IH— carbazol-2-yl}-propionic
acid methyl ester; '

(RS,SR)-2- Benzenesulfonyl-2-(6- dJmethylalmno—Z 3,4,9-tetrahydro-1H-carbazol-2-y1)-

- propionic acid methyl ester;

(6-Bromo—2,3,4,9-—t_etrahydroé 1H-carbazol-2-yl)-methanesulfonyl-acetic acid methyl ester

(RS,SR)-2-(6-Bromo-2,3,4,9 —tetrahydio-1H—carbazol—2_—y1)~2-methanes:ﬂfony1—pr0pionic

acid methyl ester;

o (R.S‘,SR)-2—(6—Dimethylamino-2,3,4,9—tetrahydro—1H—carbazol—2-y1)-z-methamesulfonyl-

propionic acid methyl ester;

and pharmaceutically-acceptable saits and/or pharmaceutically-acceptable esters thereof.
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conpounds of general fornmula (1) are those sel ected
fromthe group consisting of

- Wob®sesye- benzenesul fonyl ) - (7-chl oro- 1, 2, 3, 4- permeinpsingsso

10

-cycl openta[b] indol-2-yl)-aceti<c 5 add nethyl ester;
(RS,
SR) - 2- ( 3- br ono- benzenesulfonyl) 2-(7-chloro-1,2,3,4-te

C&Fé{-nh% %ogeldé%d oc%ggs a{. be]nl nai lform afl 5 ar tlilogel s%ﬂa d%-om the group

dﬁﬁmﬁﬂb@mloro 1 2,3,4-tetrahydro-cydopent a[ b] i ndol - 2-y
(3 pyrrolidin-l-yl- benzenesul fonyl)-propionic

% eSS Bt v 0 s ponepelipi 2 e

aoMadedgDéste?; ) i ) -ethyl ] - 7-

~chloro-1, 2, 3, 4-tetrahydr o-cycl opent a[b]indole; (RS,

R B P enz RS 20 ik Y S Bty 13

bt datied @ | ta[b dol
dsrabﬁ?ﬂ%m%% gt}?}(%r%é%yla [1%111%] ser;cycl opent a[ b] i ndo

- 2- b
RS el oA el er DR LR LT 2] QR 71
befgeneSffionyl)-propionic acid methyl ester'
{3-[(7-chloro-1, 2, 3, 4- tetrahydro cycl opent a[ b] i ndol - 2-

(ékyaﬂ{) E{ ?32' gq)gqgt h L gg%qnggn{/—ﬁ—methyl—[1,3,4]0xad1azol—2—y1)-ethyl] -7-

chireniyl,} Adierrebyarb- dole;
SR) - ?ylchl or o- Zﬁtt( 3@2? Hblﬁgeﬁzeenesul fonyl)-fluoro-(5-

G B R S e Mk st

712—7[ Enlbr-1 awt@aamy@@nmopemmuﬁole,

oxadi azol - 2- 14- ( 3- brono- benzenesul f onyl ) -

(s ST 1 tompdimgat ot o bapB s g - fsoro-methyl)-

15

#8ioro-1,2,3,4-tetrahydro-cyclopenta[blindole;
SR) - 7- cbl or o- 2- (3 et hyI benzenesul fonyl ) -fl uoro-(5-ne

hgy#% 513 [%7?]‘%" a’t’%t% é?%he&ﬂﬁﬁ%“rﬂts[[béﬂrﬁdﬁh&@ ﬂllc’(rﬁé&methyl

| [S@)ééoxadlazol- -y1)-methanesulfonyl])-phenyl}-dimethyl-amine;

20

25

br ono- benzenesul fonyl )-(7-chloro-1, 2,3,4-tetr

A

-ty -1, DS dteahadeh-GR1dpEhta le; (RS, SR
Y?{Sﬂ%ﬂ(l% br ono- benzengulfon?? (07echl oro-1,2,3,4-tetr

R e

: fﬁé@?&ﬂﬂ@fﬁgﬂgﬁﬂl 2 3244t¢trahydro~cyclopenta[b]mdole;

(RS, SR)—7—chloro-2—[(3—ethy1—benzenesulfonyl)—ﬂudro-(S—methyl—[1,3,4] oxadiazol-2-y1)- -
methyl]—1,2,3,4-tetrahydro~éyc10penta[b’_]indole; ,

(RS, SR) 4—{5;[(3—bromo—benzenesu1fonyl‘)-(7-chlor0-1,2,'3,4—tetrahydro-
cyclopenta{b]indol-2-y!)-fluoro-methyl]-[1,3,4] oxadiazol-2-yl}-benzoic acid methyl ester;

(RS, SR) 4—{5-[(3—brom04benzenesu1fon}fl)~(7—ch10ro—1,2,_3,4~tetrahydro-
cyclopenta[b]indol-2-yl)-fluoro-methyl]-{1,3,4] oxadiazol-2-yi}-benzoic acid;



(RS, SR
(4-{5-[(3-brono-benzenesul fonyl)-(7-chloro-1, 2, 3,4-tet
rahydro- cycl opentalb]indol-2-yl)-fluoro-methyl]-]

wobsdodtssexadi azol - 2-yl } - phenyl ) - net hanol ; ( RSpCBRP2005/002869

2-{benzenesul fonyl - f 1 uor o-[ 5- ((44i_0do- benzyl)-[1, 3, 4]
oxadi azol - 2-yl |l -nmethyl }-7- chloro-1, 2, 3,

435 em:)atw - 3%&@1@@&@1&5{@&@ @dr-emoéo (33, 4-8R), ahydro-
nzenesuh fgu ]EQI orﬁﬁl 1_4 tetra ¥
ﬁd@ﬁ@ﬂf-@[ IBEPh&at cgrpjmefhv L S-Hexadjazpl-g-vllsplagny )—methanol
oxadi azol - 2-yl }-benzoic acid; (RS, SR)
- 1; ¥ 25 € -7
R{S Sorl) bﬁg{&ﬂ&&ﬂﬂfﬁliﬂu&% phtRido beduh) Efi,é,%q éﬁ&layﬁbpz S¥fmethyl}-7

enta i ndal fl uor.o- net yl , 3,
Jb T“y”l‘h?@f‘l’rw opsefiBlindelsi d: (RS, SR)
4 15 [(3 br ono- benzenesul fonyl )-(7-chloro-1, 2, 3,4-tetr

esulfe 17-1:1 1,2,3,4-tetrahydro-cyc} ta[blindol-2-y1)-
Iopent ﬁyemﬂ ony ( cluoé(r} msthel]y OCY ?Pen [bJindol-2-)

?%‘@ﬁ%‘i’h%@}“ bepreic agry
4 {5 [(3 bronn benzenesulfonyl) (7-chloro-1,2,3,4-tetr
RY IS0 4-¢54 ﬁyn@mcm%wh 23 h%&i&y&ﬁi—ﬁ?’d@&m&b]mdol- - .
3 4] oxad zoI N- net h benzam de;
uP501ﬂ(1 ﬁi é@ﬁ@s% Y berzigadgdio- 1, 2, 3, 4-tetr

ahydr o- cydopenta[ b]indol -2-yl)-fluoro-net hyI] [1, 3, 4]

10

cmsds%z%s %:bnh&%ﬁ%ﬁ@mm f }I@Jeﬁm;@m% tetrahydr o-

-benzenesul f on uor.o- ¥ 1, 3 4]

ﬂd@?%ﬁ xgxdp ]-9- Wmeq%ﬂ] JA»4) oxadlazol 2-

-1, 2,3, 4- tetrahydro cydopent a[ bl i ndol e; (RS, SR) 2

15

I8 esmeilfﬁgdstmﬁia-séﬂteﬁ&uffénﬁﬁ(mmm& -15, 534 4dtrahydro- -

oxadi azo

sUgepsRiaihl aldyﬁﬂi)zﬂlsor@ -mgthyl i dH oradierolR Al B mefhybibgnzamide;

20 (RS, SR) -
2
NRE: sﬁ)@w—;@ﬂ&%ﬁh& Béﬁlzleﬁéshlfgﬁzﬂ% (gﬁmhﬂ 4~t§1 h fif)% i

F@Ob%gfb md\;{vl%-m ﬂ%‘? ﬁlﬁﬂ]r{éﬁ 4] oxadiazo 2-Y1} l\yN dimethyl-

nesul f onyl - fluoro (5-trifluoronethyl-[ 1,3, 4]

. oxadlazo1 2-yl)-nethyl] -7-chloro-

2,3, 4-tetrahydro-cycl openta[ b]i ndo
(@@;S@ﬁa -&beazeaeﬂ%f@ﬁ@sﬂmr@r{;rmgthﬁl&hMlﬂX&dlﬁmH%rVD@ﬁM] ~7-bromo-
0- 25 cycl opent a[ bl i ndol e; :
%ﬁ%{?&%ﬁ%&ﬁiﬁé‘gﬂ%{‘gﬁﬁﬂk ( 6- chl)/oropz 3, [4 9-tetrahy
dro IH-car bazol - 2-y

%@nﬁ%ﬂﬁ@yﬂ %%Rfﬂzﬁefﬁ?‘lh)’l‘Haéﬂth}ﬁ@émlxﬂﬁ’l)“methﬂ] -7-

' 2&%%%?21% & genz%%lﬁ?%% ﬁ&tar@%dg}% 1,2,3,4- tetrahy

20

dro-c ﬁ/cl opent a[ b] i ndol - 2-yl ) -
(RS,S F {-benzenesulfonyl- ﬂuoro -(5-methyl-[1,3,4] oxadiazol-2-yl)-methyl]-

1,2,3,4-tetrahydro-cyclopenta[b]indol-7-yl}-N-methyl-amine;

- 2-[benzenesulfonyl'-ﬂuoro—(S-triﬂuoromethyl—[1,3,4]oxadiazol—Z—yl)—methyl]?7-cbloro-

.25

1,2,3,4—t€trahydro-cydopenta[b]indole;.

(RS,SR) —2-(1~benzeneéulfonyl—2-methoxy—1—methyl~ethjr1)-7— chloro-1,2,3,4-tetrahydro-
cyclopentafblindole; '

{RS,SR)-2-benzenesulfonyl-2-(-6-chloro-2,3,4,9-tetrahydro- 1H—carbazol~ -y1)-2-fluoro-

N-methyl-N— {3 —methyl—but—z—enyl) -acetamide;



fluoro-nmethyl]-[1,2,4] oxadi azol e-3-carbonitrile;
(RS, SR) - {5-[ - benzenesul fonyl - (-6-chl oro-2, 3,4, 9-tetrah
ydro- | H carbazol -2-yl)-fluoro- nethyl] -[ 1,2,4
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(RS, SR)-4-[({5-[-benzenesul fony$-(-7-chloro-1, 2, 3,4-te
t rahydr o- cycl opent a[ b] i ndol - 2-
msﬁ)pwmnmhﬁopﬂ—ﬂ-quh@rwl,2,3,4—tetrahydro-cycl_openta[b]indol—Z—Yl)—

B Aeeb I1Y AELDL T AR RILY! 1 - benzol ¢ aci

(RS, SR) 3- [({5 [ - benzenesul fonyl -(-7-chloro-1, 2, 3,4-te

(RS3R)eiSel-bydopentiapid}(-frdblor@-2,3,4,9-tetrahydro- 1H-carbazol-2-yl)-fluoro-
IR - met.h - 2.4 adi azol - 3-yl met hyl }-am no

AT Ser e B e BB et o) AT )

(RS, SR) {4-1({5-[- benzenesulfonyl (-7-chloro-1, 2, 3, 4-t

Gt?rﬁh)yﬁ-r[dsdybﬁn@mﬂﬁﬁﬂﬂ-l(Fﬁiollﬂeﬂa-l,ﬂﬁ)&—tétmhlydmmdqpehta{l@]mdol—z-

ﬁ%ﬁgﬁ%ﬁ ﬁ&{lﬁ glo%ﬁfbxx&g%olt% ]}me%lrln Ip ghn'e}t m%h:lyl] -benzoic acid methyl

£€3R5; SR) - 2 (benzenesul fon)rl-pyridin-2-yl-nethyl)-7-cbl
oro 1 3,4-tet rahydr 0- cycl opent a[ b]i ndol e; 15

2,
I R

ﬁ%{[%%ygm%es Yg Ref IOCF 1Y 223(4 %tr:%t]yﬁrm %cgé;i]eﬁgal[?]mdol-}
yl)-[ﬂuoro~methy1] -[1,2 4]oxadaazol- -ylmethyl} armno)-methyl]—benzom acid methyl
1,2, 4] oxadi azol -3-yl methyl }-2, 2, 2-trifl uoro-acetam de
S henzenesul fonyl - f I uor o- (3- phenyl -[ 1, 2, 4]

oxadi azol -5-yl)-nethyl]-7-cbloro-1, 2, 3, 4-
(Iei,$Ia)h{,4d[(@5-¢-)behx:qﬁemlﬁﬁjly] (+7vddil@rp-1,2,3,4-tetrahydro-cyclopenta[blindol-2-

%l? ﬁugy% %%lg;lf g{%? ngl f(gn%//_l !’n(L t}?&}: ol orc()))-meéiyﬂ —f)‘hen?ff} r%hlxmnol

fl uoro- et hyl ) - oxazol e- 4-car boxylic add nethyl ester;

- {RS,SR)-2-(benzenesulfonyl-pyridin-2-yl-methyl)-7-chloro-1,2,3,4-tetrahydro-

E’Hében é\iglfonyl benzot hi azol - 2-yl - fl uor o- net hyl ) - 7-
%-tet rahydro- cydopentalb]indol e;
(RS, SR) - 2.
[RS)SR])ZNHES L(5-baydenéstl Hnol-{(B)-Tydhl aoal,d)3;L2teyrahydret tygiopenta blindol-

s Bdrogan il o et ey gt e

phar maceutical |y accept abl e esters thereof.
Eﬂbémuésalfowlmtﬁr&r(Bqﬁenﬂnﬁ@ﬁdxadnﬁzdl*ﬁeﬂ@@mﬂh}iﬂ -7-chloro-1,2,3,4-

ar e.t.ho selected fromthe group
Y ﬁ('?'g} oBF RIS 000856 PCT/ EP2005/ 002860 - 26
(RS, SR) - 2- Benzenesul fonyl - 2- (6-cbl oro-2, 3, 4, 9-tetr ahyd
(RS, 5R)-2 4 Fhmz e esiZ oyl -{ pr-dilbomil 2,3 thtatﬂhydtdqyjdcqgn@l{b]mdolu -yl)-

fluoro-methyl]-oxazole-4-carboxylic acid methyl ester;

2—(ber_:zenesu]fonyl-benzothiaizol—2—y1—ﬂuoro—methyl)—_7-ch10r0- 1,2,3,4-tetrahydro-
cyclopenta[b]indole;

(RS,SR) ~2-[-benzenesnlfonyl-(4,5-dimethyl-oxazol-2-yl)-methyl]-7-chloro-1,2,3,4~

tetrahydro-cyclopenta[b]indole;
.' and pharmacentically acceptable salts and/or pharmaceutically acceptable esters thereof.

- Particularly preferred compounds of the general formula (I) are those selected from the

group consisting of



(RS, SR) - Benzenesul f onyl - (6-chl oro- 2, 3, 4, 9-t et r ahydr o- |
H car bazol -2-yl) -fluoro-acetic acid nethyl ester; 5
(RS, SR) - 2- Benzenesul fonyl -2-(7-chloro-1, 2, 3, 4-tetrahyd

WO zans@yzspent af b] i ndol -2-yl ) - propioni c aci d nRERFEP2005/002869
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15

ester; - 26 -
(RS, SR) - Benzenesul fonyl - (7-chloro-1, 2, 3, 4-tetrahydro-c

YRS, SR)e DB bdn el (ol -2 2 6ydblorol a9~ tefrelgfdr6- 1AL EALHRI )-propionic

%%ﬂﬁgﬁ%enesulfonyl (7-brono-8-fluoro-1,2,3,4-tetr
ahydr o-cycl openta[b] indol-2- 10 )4)-fluoro- acetl c

RS, GRﬁBéﬂmeheﬁﬁﬁ)ﬁﬂr(G(—&E@rSRl 3,4,9-tetrahydro- 1H-carbazol—2—yl) -fluoro-acetic
éS Chl o benzenesulfonyl) (7 chloro-1, 2, 3, 4-tetrahydr

" [b] indol-2- yl)-fluoro- acetlc acid
methyl ester

(ms@?)z He?lz@fésﬂfdhyl-ﬂ(?%tﬂoxbel,ﬁ,al?wﬁfzﬁhﬁﬂgl ﬂ@?é[ﬁ&[fb@indol.-z 7D)-

i ndql - oro- (3-fluoro- benzenesul fonyl)-acétic
HB‘EPI%FH stens

(RS, SR) - (7- CbI oro 1,2, 3,4-tetrahydro-cycl opent a[ b] i ndo
tRQSR]-Beﬁﬁnémﬁﬂohﬂu(@LéXﬂOMILz6[119&@&559&)6&»%13%93']ﬁﬁ'ﬁﬁ&cyl) fluoro-

aC|d ester;
g;i Eleﬁ?i"or02349tetrahydroIH-carbazoI 2-y
I) 2 fluoro 2-(3-fluoro-

bRﬂZRPBthﬂeﬁéHﬂ‘ﬂoh N?Bbﬂ‘in@Bkﬂﬂor@-qg,ﬁ@t&@ahydro cydopenta[b]mdol 2-
%ﬁ%ﬂ Benzen | fonyl - f1 uoro-(5-nethyl -[ 3, 4]

X &Fe ‘fn’ﬁ’g{)’ﬁ%ﬁr 7-chl oro- 20
1234tetrahydro cydopenta [b ] indole; (S)-2- [ ‘
(1,5 Bp (B-OhsuHeamtlestlFaion)o¢ AL Er ot 19 B4 -tetrdhird] cyclopenta[b]indol-2-
Of(%i’jl azol "ﬁxyﬂ 7- chl or o-

‘E’@’W@%%@W %‘G%pent a[ b] i ndol e;

(R -2-[(S)-Benzenesul fonyl -fl uoro- (5-methyl -[1, 3, 4]

' QR&QRP«ZﬁGl?GrMLJ)Z patdedthbydrd-cglbpéRa blindol-2- yl)-ﬂuoro -(3-fluoro-

R G NG M

oxadi azol - 2-yl)-fluoro-nethyl]-7-
iﬂt SRP{ACBictodt,2, sqtteﬁm;r@orcya@ EHth ] ﬁllabl-%@gL@,z; -difluoro-

RS, SR) nzenesul f o (7 chl oro-1 tetrahyd
awa{eﬁﬂéx%gqomasq czlqﬁq ethi o met hyl | [ 1,3, 4]

~ oxadi azol - 2- yl }-di nmet hyl -am ne; WO 2005/ 092856

20

25

SEP2Q0650K62363,4,9-Zefrahydro-1H-carbazol-2- yi) -2-fluoro-2- (3 i%uoro-

RS SR)-2-[ fonyl fluoro-(3-methyl-[ 1,

St‘i’éé ?Xﬁﬁ?}qea’ﬂ“ﬁb hacgtagpdes o-
1234tetrahydro cyclopenta [b ] indole; _
(RS,SR)-2-[Benzenesulfonyl-fluoro-(5-methyl-[1,3,4] oxadiazol-2 »yl)—methyl]-?—chloro—

1,2,3,4-tetraliydro-cyclopenta[blindole;

(8)- 2—[(R)-Benzenesu1fony1—ﬂuoro (5-methyl-[1,3,4]oxadiazol-2-y1)- methyl] 7-chioro-

1,2,3,4-tetrahydro-cyclopenta[blindole;

(R)-2-{(8)-Benzenesulfonyl-fluoro-(5-methyl-[1,3,4)oxadiazol-2-y1)-methyl] -7 eéhloro-
1,2,3,4-tetrahydro-~cyclopenta[blindole;

(RS,5R)-2-[Benzenesuifonyl-(5-cyclopropyl-{1,3,4] oxadiazol-2-yl)-fluoro-methyi]-7-
chioro-1,2,3,4-tetrahydro-cyclopenta[bjindole;

(RS,SR)-{5- Benzenesulfonyl-(7-chloro-1,2,3,4-tetrahydro-cyclopenta{b]indol-2-y1)-
fluoro-methyl]-[1,3,4] oxadiazol-2-y1}-dimethyl-amine;



(RS, SR) - {5-[ Benzenesul fonyl - (7-chloro-1, 2, 3, 4-tetrahyd
ro-cycl openta[ b]indol-2-yl)- fluoro-nethyl) - [ 1,2, 4]
oxadi azol - 3-yl }-di net hyl -am ne; 5 and

woheosmarsssit | cal | y-acceptabl e salts and/ or PCT/EP2005/002869

- 10

15

20

25

ot padicuiarly ipyrefiow

pharmaceutical | y-acceptabl e estess thereof. QO her
partl cularly preferred conpounds of the general

G{]sgﬂ F]ﬂe)nzgﬂ ‘gﬁ%@ﬁﬁ SRR A, 4T REH Y P YT -methyl]-7-chloro-

co

_Q?}é&rf[e’(rghjbimmdbem%émﬂd@nyl) fluoro-(5-methyl-[1,3

, 4] oxadi azol - 2-yl)

n@ésrgﬂ)llagﬁgﬁ%ﬁﬂﬁm%l—?} ~AnibE8-1 3 A0z G e R Ak [BASAR-2-y1)-

{Bagrpmehibrio 2 # axalisol ek imtbrestgent af b} ndol -2-y
[)-fluoro-(5-methyl [ 1,3,4] oxadiazol-2-yl) |

AL RRER Bl e POk ﬁﬁ%ﬁ@éﬁ%ﬁvéﬁ%ﬁ)ﬁfm thereof. i
ahydro- cydopent a[nil ndol - -fl uor o- net hyI}%2 [1, 3, 4] |
otop g@mqﬂs tgéneed faymula (IRare @R;e selected from |

4%{351.(;4},3?@151{35& pgnzenesul fonyl )-(7-cbloro-1,2,3, 4-tetr
a
dol yl)-fl hyl d
O B0 2 e bosmoodiseincag RETISRyoro (e 15 4 oxadiszol 27
b5l Ao hentanasld bt hloeo- 1 2.3 4-tetr

cg&g@| ent a[ b] i ndol -2-yl)-fl uoro- rrethl] [1 4;
o ﬁﬁk{ﬂ [(Z— q:obbb,idﬁﬁe’d:ehydeRgdogEgta[ jindol-2-y1)-fluoro-(5-methyl-

e o

&é oxad| azol - -N, N-di nmet hyl - 20 benzam de;
(€8S, SR) 42{5{[(1}bmaésuzdnoﬁ;lf D77egilorool,2,324-Btubydor ahy

RS AORR A BNk 2ot ] 891 SrdIBLI b-benzoic acid ety estes

['ic

- 2- (benzenesul f onyl - benzot hi azol - 2- I fluoro nmet h I) 7-

cRS6B) 4; {2-(@-hrfttewtanme@ﬂfwlﬂl-@pdﬂom-b]l Sidnthtiaby

E?%O%Ecem glg%l 8?0& %Eﬁ%ﬁﬁ g? Zéﬂ%ih 1 @-ﬁ}%enzmc acid; |

conpounds of forrrul a (I) can contain several

afRnB) #i{8-[¢ehrome- @maﬂfml)pﬂ%éémo -1,23.4-tesrahpener of
g}icko%%uam%& £ 1 ace%EJm &sdd&&oxle? 13N QTR Rie;

or exa optica pur e
di ast er eoi soners, n1xtures of dlastere0|soners WO

2(Rf5 SBY 265€ (PETHEPIB05eedE651)-(72ehl dicad 2 e tritabpdsor ¢
B A A G A P GRSRBH £ G TR r

ehemqatndday resol ution of the racemates, by asymetric

(RS,SR) —_2—[—benzenesulfonyl—(—7~chloro—1,2,3,4—tetrahydro-cyc10penta[b]indol~2—y1)-
 fluoro-methyl] -oxazole-4-carboxylic acid methyl ester;

2-(benzenesulfonyl-b enzothiazdl—Z—yl—ﬂuoro—me_:thyl)—7—ch10ro-1,2,3,4—-tetrahydro~
cyclopenta[blindole;

and pharmaceutically-acceptable salts and/or pharmaceutically-acceptable esters thereof.

- The compounds of formula (I) can contain several asymmetric centres and can be present
in the form of optically pure enantiomers, mixtures of enantiomers such as, for example,
racemates, optically pure diastereoisomers, mixtures of diastereoisomers,



synthesis or asymmetric chromat ography (chromat ography
with a chiral adsorbens or eluent). 5 . The conpounds

of formula (1), the pharmaceutically acceptable salts

wohodasssecompounds of fornula (1) and the PCT/EP2005/002869

pharmaceutically acceptable esters of the con‘pounc?s 0?2
formula (I) individually const?dut e preferred

nbodi.nents of the present inpyention. PRarticularly .
LD U B AT PE Rt OpPperia Bty | Tegptically
aafipe fornacanbé blsthined dorcaappleisiereadlutidieofghe ficainafeq biukfmmetric

s%ﬁ%lg% 119 gﬂgﬁﬁé%g gﬁ‘{oéﬁ;]ag?%épla)g&ggﬁéﬁg’%a' :W 2 chiral adsorbens or
ahegmabl e of conversion back to the parent conmpound in

vivo. 15 The present invention also relates to a
5 .process for the manufacture of conpounds of fornula

F ondhihEafe b GRRKE 1 06 M SSER EIR R st g
@ﬁi@w{?lﬂs of fop@uiaH@) m&ﬁhR-pha%qceﬂiqaﬂﬁﬁgcema'dlelesﬂfamnf theheompounds of
for
S SR B SRR O s M
Pé2tici&]y preferdédhiay eomhpeusdsgififdrmodnieés gi ven above, and

optionally converting the conpound of formula | to a
10 - pharmaceutically acceptable salt and/or a 25

IE,@@; St %1%%:'}% %:E’ecc%%ﬁ‘okh'n%s of {h% rgéné@ﬁ fgr%gé{a ?I(% 21§ gnqs invention may

be derivatized at functional groups to provide derivatives which are capable of conversion

back to the parent compound in vive.

15  The present invention also relates to a process for the manufacture of compounds of

formula (I) as described above, the process comprising reacting a compound of formula

(I

20 wherein R%, R®, RY R®, and k have the significances given above, with a compound of
_ formula [T

R"

n

Com
.wherein RY, n, X, X% X?, and X*have the significances given above, and optionally
converting the compound of formula I to a pharmaceutically acceptable salt and/or a
25 pharmaceutically acceptable ester.



-29 Reactions of a compound of fornmula (Il) with a
hydrazine of formula (I11) can be carried out by
procedures known in the art and as described in Schene

wb 2oeloorsse For exanple, when reacting a substi pgd8S2605/002869
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aryl hydrazine with a conpound z%f formula (11), pure
acetic acid between RT and 40 € when k is 1, and

CRRUTER R ARobRof REthaly (Do £ B8iding P ERRT U be carriea

V\dnErbY rpemﬂimag kaowhét ereciatratld S3yidsaaibieddn Selemed 1 BelowaPor example,

TG RE R A0 SRAEEe St e Py BERPRHR P pose acerc

%@bm&ﬂmmd 40 &C when kiial,yind fetiteen RINMPOUPSPE When k is 0, can be

(i "%fe? o bl HOBOR AL tre trangaeiog

@roarylyeirhaine Rédceon cintfakb place £ 120EE 1hQ seslePaspds of
fornul a (1) as defined above, when manufactured

according to a process as defined above. 15 As
des@bitee emab@meenttxhﬁem FYUAES oPforin@t W} Sodthin H R1HBup thatisa

present jnvention canents for he
t FERThERLe a%%?%ﬁ@@ el W%&.cgeﬁe@l RrRcequiges known in the art
Ly AeREABRY in $ckRmedHdBchdntE% Beldgoni sts. Exanpl es Of

such di seases are increased |ipid and chol ester ol
| evel s, particularly |ow HDL-chol esterol, high

ke igakion ERFRbs reRkdigs eé:ﬁb&ixﬁis'd‘ff&*ﬁﬁ@%ﬁsas deﬁh&bﬁio% swhen

parti cul arI y ngn-insulin dependent di abetes rre litus,

reHated ﬁ%@ﬁ}@o apgoepysstsidsiiedhrloveal zhei mer' s

di sease, sepsis, inflamatory di seases such as

colitis, Bancreat itis, cholestasis/fibrosis of the
Ad

| 4sdsscribed @baye aaesnpavmds pblpemale (Thef themaessnyinvention can be used as

R R e B R e arhich e rodulated by

clotio amnd/er DXR P agonisa,. Exanplesrof suct discabeseat l‘tﬁméaseti lipid and cholesterol

?1‘%%? @%Fﬁﬁﬁﬁ S et sk Beb Tafl PholeSih i thaspssaptic diseases,

; h §u1215y ﬁbﬁ-gﬁe]{dﬁ@te aﬁt?nf:@atzaéx@ﬂﬂﬁﬂﬁﬁs ostamdlia s{rﬁa:ome,
r er usg or rea n an pro Xi S
@’nhﬁﬂ@?raiaeél (iSRG eRBFS R i é‘f%m% 2ol

hecehehs cHél&ﬁadiﬁEBicﬁﬁ of he[Hvas, ARG Eikeheathaf BEROS] AnflRSatory

conprising a ¢ ound of formul a as defi ned .abov
SO PONSREAR 28 BRry d&é%séﬂf EBP@I%,‘QWP%}W Gogwgy%ﬁmcuon The

agkle WY athpouids o Sl ) PR Mhd ROtFRh AL PALEQR AT UBHFIDL
as def i ned above for use as therapeutic active

dayelson-insylin dﬁ}gﬁnégnttdqd?eé@éa@lhamaéw getabolic syndrome is
;&i@ﬁi@&oﬁﬁ dod. cﬂaﬁs bm@ﬁlﬁﬁ 5) ARG Bher B 9&%@& an@ht and

eases whi c are - ["at e LXRa and/or

agophBaEs Oﬁ:"fg@fféla‘ﬁeécmacular degeneratlon

- The invention therefore also relates to pharmaceuncal compositions comprising a

‘compound of formula (I} as defined above and a pharmaceutically acceptable carrier

and/or adjuvant.

Further, the invention relates to compounds as defined above for use as therapéuﬁc active
substances, particularly as therapeutic active substances for the treatment and/or
prophylaxis of diseases which are modulated by LXRo. and/or LXRp agonists. Preferred
exaroples of such diseases are atherosclerosis, increased lipid and cholesterol levels,
particularly low HDL~cholesterol, high LDL-cholesterol, non-insulin dependent diabetes
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-30

exanpl es of such diseases are atheroscl erosis,
increased lipid and chol esterol levels, 35
particularly | ow HDL-chol esterol, high

WO R@BO2IESE est erol , non-insulin dependent di abeR@EEERMDS/002869

2005/ 092856 PCT/ EP2005/ 00286930 -30 nel litus, netabolic
syndrone, dyslipidema, Al zheiner's disease, sepsis,
mdbighsj mEtaboliatyardyome idysfsidanial Alzhaaterie disenbodpsis md inflammatory
invention relates to a nethod for the treatnent and/or
dissa5¥hy| axi s of di seases which are nodul ated by Ma
and/ or LXR(3 agonists, such as e.g. 5

Inahbeep saibedsérm, the iieatisn delkiepicch mathod fiarl ths treataient and/or
I evel s, particularly | ow HDL-chol esterol, hi
dlﬁ@aﬁﬁlwhlﬁbﬁﬁﬁm@ﬂm é@b@-ﬁ&é@df %%ﬂ?(%msts such as e.g.
aﬂgél%%] érH?is JHF:S ﬁﬂﬂn&%?é;\%mll ow HDL-cholesterol,
s di sea

el mer” Sepsl s,

high EBhsdwlesténel, nos-frolin depprdest ﬁ:@,bqgnmdmewwg holic syndrome,

Y&%g?er 1oy é%hsilﬂér%% %I %%‘Jtsﬂt %ﬂ%g%ﬁn%ﬁm}gﬁg}am f Wdhethod

coptplphyg akniniséring axompgmgoiformrle (1) 102 hsoar or aving.
LXRa and/or LXRJ3 agonists, the nethod conprl Si ng

'Eggﬁ g&&é&&a RS eths@@amaﬁfe@&éﬁ@ m%er fp g@mts Of &sDBPhich are

or "antmal 1 n particu d di sease
mb@ul&@deby EHRERador RERG gopises) i methbd gompnsmg radmstermg a

o ST L Ll PO Wi cid s

is ﬂé&é@ﬁ@#ﬁ&@ﬁ&p@oﬁﬁﬁﬁﬁs of ﬂic@&&écﬁ id taﬁ@ Eﬁdl%ﬂér@l leyels, particularly
non-1 nsul i1 n itus ne
JowyRREshel estrygwpgl geﬂﬁdbﬁﬁig aﬂilqﬁ?ffc @Fe;?ﬁes' diabetes,

_pa%éﬁgﬂf fohAfduididgertiRht BiaBetePRRNIH@R ietdbBlic syndrome, d%fshpiderma,

chol asis/fibrosis of the liver, and diseas
sepsiy énBammatory digrsst ipcludinsorrlite. Rapersatis ghol ﬁ%?SFFZﬁ?bIQSIS of the liver,
xﬂh §338 bt hdvERRIIRAHhABEPYGHRD heaP Stithial XBhEMG sidaRase or
e invention further rel'ates to the use of conpounds
impeingdfimpegvablbospsnitoe fanéory eat ment  and/ or prophyl axi s
of di seases which are nodul ated by LXRa and/or LXRJ3

LS .
ang Iﬁﬁ?:%st er OF&RE% AL Q8 &%h@'ogﬁ&ssas deﬁﬁéc?@&ﬁg forithé eatment

evels, particdlarly
ardDbr plophekiarcd H;sedsesgbhlbﬁ)hr@hoddstedﬂm rLXRumndllmtsI@(R&agomsts such

LRl 0 abet o0 e LUy JETO0 £ USSR 1 cholser

hibh LDIraRd1edtstol] needssldin depehdigit tlabbtes ﬂ&&imsnmﬂhohnsyndrome,

rel

tes tq the yse of conpoungds as defined,.above for
_ dyshpd % Fhaimers %Fe%a‘?R? QIP’M %é%?ﬁ?é

and/or prophyl axi s of diseases which are 25 m)dul at ed

 Inddiekhia, tBe Q:lv@ﬁtléﬁ%[ﬁes&@@ﬂé ﬁiesof%uﬁlboﬂfsdsais defieatdbevefir she

i ncrease i d an choI est er ol vel s,, parti | ar |
preBarRFipR. thegrratmentand o graphytass of dijepics hich are

modulated b‘y IXRa and/ or IXRB agonists such as atherosclerosis, increased lipid and

cholesterol levels, particularly low HDL-cholesterol, high LDL-cholesterol, non-insulin
dependent diabetes mellitus, metabolic syndrorme, dyslipidemia, Alzheimer’s disease,

sepsis, and/or inflammatory diseases.

The compounds of formula (I) can be manufactured by the methods given below, by the
methods given in the examples or by analogous methods. Appropriate reaction conditions
for the individual reaction steps are known to the person skilled in the art. Starting

materials are either commercially available or can be prepared by methods analogous to

* the methods given below or in the examples or by methods known in the art. In case it is
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Formul a (J} wherein RLRR3, R4, R5,
t he sign gpncest gi vfﬁ above—R2 nes
is thergiorglnot nentsopRY in for mg=

dependent di abetes nellitus, netabolic syndrone,

dysli pidem a, Al zheiner's disease, sepsis, and/or

i nfl ammat ory di seases. The conpounds of forrmula (I)
gﬁgynufactured by the nethods given be'%%T&EﬁﬁQ&n&m

30 nethods given in the_exanplgs or by anal ogous )

met hods. Appropriate reaction” baditions for the

i ndi vi dual. reaction steps are kno t he person

30t P s in e eh Al ?u@m%%enmegnﬁ? Sfaemesd’ Eheber 45 and s are

defind £ibalokel SabithaRIFé 1idant BfddgePiis tiedefoye ABL DRGNS mentioned.

anal ogous to the nethods given below or in the

anpl es or. b t hods kno in,t art._In case it is
o aBmE RS TH BE e P BOBRTO B ALE Poflgwea&lﬂ% Peheae L
indicated all substituents nentioned in Schenes 1, 2a,
2b, 3,4,5, and 6 are defined as before. Substituent
R2 neans hydrogen and i sSeéhgineflore not al ways
menti oned. Conpounds of formula | can be prepared by
the follow ng Reaction Schenme 1: Schenme | R + a Rs
00 SRAad4d SR 123 /forRe=b R~ -Xl-~)k e
c)k ( HRS n4RROXRSZRRSXZR4 54 5
¥nd n have
_dro&en and

0
1
X
2
R4
XN
- H
.
Formula (1)

- wherein RY, R, R%, R®, X, k, and n have the signifigances given above. R? means hydrogen

and is therefore not mentioned in formula (I).

Michael addition of a sulfonyl derivative 2 to a cydlic 2-enone 1, at RT in MeOH _
containing 10-20% of NaOMe or in THEF or acetonitrile in the presence of bases such as
K,COs or Cs;CO3, leads to the corresponding 3-substituted cyclic ketone 3 (step a). The
alkylation of 3 may be carried out with NaH in DMF at 0°C followed by the addition of the
electrophile R®-X (Mel, N-fluorobenzenesulfornimide for example) to give 4 as a racemic
mixture of diastereomers (step b). The two diastereomers (RS,SR) and {RR,SS) may be
separated by column chromatography on silica gel at this stage. A modified Fischer-Indole
synthesis is used to prepare compounds of formula (T). Reaction of the ketone 3 or 4 with

* the aryl hydrazine (substituted aryl hydrazine) in pure acetic acid between RT and 40°C -



M chael addition of a sulfonyl derivative 2 to a
cyclic 2-enone 1, at RT in MeOH to containing 10-20%
of NaOwve or in THE or acetonitrile in the presence of

such as K2C03 or Cs2CB , |eads to thecrmp2005/002869
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5ond|ng 3-substituted cyclic ketone 3 (step a).
The allcylation of 3 may be ca@ried out vvlth NaH in
DVP at OC followed hy the additiqn of th
&rdistls errhbetwermRY ande5'C ﬁmfkm%raaé@ﬁ'z@ﬁéédﬁﬁ d?mnna waled gibe for
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be con erte%{hafot her. re J dues by formations |isted
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group into a carboxyl group by hydrolysis in presence
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‘Hagééla?é élﬂi?:r KE(EOE ﬁ%g hEdohdSs PivehOSONagfin IUME (step a). The sulfides 3 are

hy
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r( bﬂha@(ﬁn hetayatrselatspy MeOBQERTOSveE night adragittes(PBiAcn CHCL; or
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s(gil'l*@ 1&1&? ives 2 needed for the M chael - Additi on
in Scheme 1 the following 2 different synthetic -
routes maybe used. Schenme 2a describes the synthesis

~of the sulfonyl derivatives starting wth the

al kylatlon of thiols 1 with an



20 el ectrophile of formula 2 in the presence of a base
to give the sulfides 3. The preferred bases are-
ei ther K2CO3 usi ng acetone as solvent or NaH in DWVF

wa os2e3 The sulfides 3 are subsequently oxXcEE©doddhss0
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the correspondi ng sul fonyl de[F atives 4 with either

oxone (potassium peroxynonosulfate) in MeOH at RT

oV, ' or with nmCPBA in CHC13 or CH2Cl2 at RT
$&h%?r§% 2005/ 092856 PCT/ EP2005/ 002869 - 33-

Schene 2a R4-SH + X~R5 a R"S ~/RE b Ra %5 ~S O1

2 34 Schene 2b /R5 R4 S02Na + XuR5 a 1. SOZ R 5 6 4

An alternative routg to the sul fon derivagivesbjis 54 o

depiresed iR sdh@@ b. Ih2 sul fi nk.e-Saci sodi Bm satt~o~ 5

5, either commercially avail abl er‘%r mr ed Tromt hgfs\/R

corresponding sulfinic 5 acid and a base, nay be

treatgd with the2el ectrophile 6 to afford sul fon

derivatives 4 (e’g. Y.Nagao, S.Yamada, E. Fujita, 4

Tet. Lett. 1983, 2291-2294). If it is desired to

produce conpounds of formula | wherein the sulfonyl

dersyRémser bear a RS substituted [1, 3, 4)-oxadi azol e

noi ety, the process depicted in Schene 3 may be used.

10 Addition of hydrazine hydrate to thgsester 1

(pzﬁﬁgared as descri t}gd I BmESchege 2a, r Rs =

x- ol -TeNecoe B iWMEDH at—RF ea%__ Q@ the

hydrazide 2 (step a). The hydrazi de 22 acyl at ed

with agetic anhydride gn acetic acid o the

internmedi ate of formula 3 (step b), which is cyclised

with POCL3 in acetonitrile to 4 (step c).

Alternatjvely, the oxadiazole 4 may be prepared b}ﬂ/i'b S

yediterpative sputene thy gplion derivatives ipdepigtadrintsgheme 2befbe sulfinic acid |
di s SN Jégé{jﬁzi]ﬁ 3 : £ AL | sonding sulfini

?{) og{ng : A%‘Sﬁ&. t1ona %ggaggéfzarp]?ree arat | onr'%% Brtesponding s ©

acid and a base, may be treated with the electrophile 6 to afford sulfon derivatives 4 (e.g.

Y.Nagao, 8.Yamada, E. Pujita, Tet, Lett. 1983, 2291-2294).

If it is desired to produce compounds of formula I wherein the sulfonyl derivatives bear a
R’ substituted (1,3,4]-oxadiazole moiety, the process depicted in Scheme 3 may be used.
Addition of hydrazine hydrate to the ester 1 (prepared as described in Scheme 2a, for R =
X-CH;-{CH)nCO:Me) in MeOH at RT leads to the hydrazide 2 (step a). The hydrazide 2
is acylated with acetic anhydride in acetic acid to the intermediate of formula 3 (stepb), .
which is cyclised with POCl; in acetonitrile to 4 (step c). Alternatively, the oxadiazole 4
may be prepared by treatment of the hydrazide 2 in POCl; in the presence of a carboxylic
acid Rs3-(CHz)y~COOH at reflux (route d). An additional mode of preparation of
derivatives 4 is the treatment of the hydrazide 2 in trimethyl orthoformate with POCl.



derivatives 4 is the treatnment of the hydrazide 2 in
trimethyl orthoformate with POC13. WO 2005/ 092856
PCT/ EP2005/ 002869 -34- Schenme 3 Rs 53 Preparation of
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T The preparation oé RURe yl derivatives with a
substituted [1, 2,4]-0Xxadl azole noiety is depicted in
Schenme 4 bel ow(conpounds 5). Treatnment of nitrile
derivatives 1 with hydroxylam ne hydrochl ori de and
NaOVE in MOHRAt RT | eads to amino- hydroxyimno 5

gya%hgps (stepi) . phic I‘Dﬁéﬂ%;@vert into the
g I azol es reaction wt hw;a usi ng one
of t he foIIovvl ng net hods (step b) N-Mgthod A) After
treatnment of 2 with.NaH in THP at RI, the ester 3 is
added and the reaction mxture is then stirred at 60C
for 2 hours. Method B) Alternatively, 2 is treated at
RT in THP v&th 3 (for X=d) for 2 hours. After
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The preparation of sulfonyl derivatives with a substituted [1,2,4]-oxadiazole moiety is
depicted in Scheme 4 below (compounds 5). Treatment of nitrile derivatives 1 with
hydroxylamine hydrochloride and NaOMe in MeOH at RT leads to amino- hydroxyimino

derivatives 2 (step a), which are converted into the oxadiazoles 4 by reaction with

compound 3 using one of the following methods (step b):

Method A) After treatment of 2 with NaH in THF at RT, the ester 3 is added and the
reaction mixture is then stirred at 60°C for 2 hours.

Method B) Alternatively, 2 is treated at RT in THE with 3 (for X= Cl) for 2 hours. After
evaporation of the solvent, the mixture is refluxed in dioxane over night in the presence of
molecular sieves. |

The resulting sﬁlﬁdes 4 are oxidized to the sulfonyl derivatives of formula 5 with mCPBA,

- atRT in CHCls (step ¢).



procedur ergRsmbh bred
secondary am des

10 evaporation of the solvent, the mxture is refl uxed
i n di oxane over night in the presence of nolecul ar
sieves. The resulting sulfides 4 are oxidized to the
sul fonyl derivatives of formula 5 with rnCPBA_ at

9 egpess

step c). - WD 2005/ 092856 PCTI EP206’§F6%?2%§’02369

-35 Schene 4 R 53 Preparation3®df with RS = ~N R SOz
R4 ~~-(J)v OMN SOCHN R R53--(NH2 53 2 R4"S~ R N
R4,1S ' COX 4 X=Owe, CEtHchersed RCO 53 O ~N v OLN
5 The preparation of conpound of general fornula (1)
with R$ being a tertiary anode is shown e.g. in
Schenme 5. Esters ofﬁsﬁ)e 1(prepared using the

above)ith are=o £H to R®
@-Réaction with 'a p I@H&/ﬂm ne

and KCN.in a O~
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‘The preparation of compouﬁd of general formula (T) with R being a tertiary amide is
- shown e.g. in Scheme 5. Esters of type 1 (prepared using the procedure described above)

are converted to secondary amides 2 by reaction with a primary amine and KCNina

. sealed tube (step a). Boc-protection using (Boc);0, DMAP, EtsN, CH,Cl, at RT leads to

compounds 3 (step b), which are alkylated via deprotonation with NaH in THF and
subsequent treatment with a range of electrophiles. TFA mediated deprotection in CH,Cl,
leads to the final compounds 4 (step c}.




seal ed tube (step a). Boc-protection using (Boc)ZO
DVAP, Et3N, CHZCI Z at RT leads to conpounds 3 (step
b), which are alkylated via deprotonation with NaH in

wo I§iEedd3gs Subsequent treatnment with a range oper/ep2005/002869
CHzCl Z
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el ectrophiles. TPA nedi ated deprotection in

| eads to the final conpounds (step c). 10 WO

2005/ 092856 PCTI EP2005/ OOZ%QBeme%G Schene 5 R2 R2
X::~-N)k O, XX VO (R a a (RRs b nX WONN
H2RSOZRaH2Ra802Ra2R22 xi- (R 1)k OR
n X NNR6 cRfR, )k ORs OO RR3 SOz Ra --K*H N. r 3

3 R R Soi Ra R alkyl is prefereabl or et hyl
TheXfo '  BSt@ wer e carrlgl%1
et (m ACt LGty un ar mulla  R° b
(1) ak i ] S ts.05 uncx-i-onal grupsf)l| prgseny’ ofNR4g —™
or R53 $egiRfed or required - be traisf wopsd

into othgr functlonal groups at a suitable sta?e of
the synthesis using standard procedures conmon
known to those of the art. Typical exanples are the
transfornatiog of an

RR SOR
3

allyl is prefereably methyl or ethyl

The following tests were carried out in order to determine the activity of the compounds of
formula (I) and their salts.

" Functional groups present on R* or R** can — if desired or required — be transformed into

other functional groups at a suitable stage of the synthesis using standard procedures
commonly known to those of the art. Typical examples are the transformation of an

-alkoxycarbonyl group-into a carboxyl group by hydrolysis in presence of LiOH, ofa

carboxyl group into a aminocarbonyl group using a primary or secondary amine and a

peptide coupling reagent such as e.g. EDCI, replacement of a iodo- or bromo-substituent

by an amino group using Buchwald coupling conditions or replacement of 2 iodo- or

bromo-substituent by a 1-alkynylo-group using Sonogashira coupling conditions. If

required the nitrogen of the tetrahydrocarbazoles, 1,2,3,3a,4,8b-tetrahydro-

~ cyclopenta[b}indoles and related heterocycles may be BOC- or Z-protected prior to these

transformations.

Gen'erall Information



al koxycar bonyl group into a carboxyl group by
hydrolysis in presence of LiOH, of a carboxyl group
into a am nocarbonyl group using a primary or
d LAmne and a 10 peptide coupl | ng reag
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SpCHrER? Bagrny mssmwfcs&é RgFeoRarFed Hﬁp fese ghitatipene-s-transferase
pe(@ﬂﬁﬁae@m&am@&ﬁgmmﬁmm )Qﬂﬁhﬁaad xRk (aa 164 to 447) and

oo PURITC I Aa11sP 5 e T fiopmeR iRy LR ptPgs i Cauences encocing

I | geenicBIDs wetrersgnplified firom fuliakehghi chofes by PEBGind 2oefy subcloned into the

X
coR T eI Wit b ERDL Seqllh apalysy (Wil et o, Gemes
10LXR(€3 1995c%:2033a45; éﬂpg etsdi Brooddatt beasl SeePEAJ8M: CL0080013).
to produce gl utathione-s-transferase (GST) fused to

Nt R0l A A0 1 BEBSOIL ) aarbngp%a@l&%agérfomd nE
ééhfﬂ'ql% ﬁ?-? h{lPi}’SSS [ rhyrstqﬂgﬁ-gdl §§ fl%eg;tﬁ}gﬁe@égrotocols in Molecular

en@ﬂﬂbg@VVﬂ reBPeditedng saspbdliet gyl from full-1ength
cl ones by PCR and then subcloned into the plasmd
vectors. Final clones were verified by DNA sequence
anal ysi s (VWIIy et al., Genes io Dev. 1995, 9:1033-45;
Song et al., Proc Natl Acad Sci USA. 1994,

ARfigand) iglAsay on, expression, and purification
of GST LBD f usi on proteins were perfornmed in E. soli

Cur rent ﬁ%gizot oco%aséﬁléﬁ bi%/ﬁull Pﬁé i o) f%ﬂé?&&ﬁ@ﬁﬁnéﬁgiosmm HEPES, pH
' edi7t4e d0 BMARCI2 M Me(h. Fqﬁadaaﬁ-mell g%aorsﬁ% pagf ®§SdXRa-LBD or

LXB@O ﬁG &f @S@Cﬁmmgw Rkiohl [ﬁgteﬁﬁ Wk Bodb@y0Gkaic? 40 l}ll,fng@A beads

Ei sting lgxgeﬁg% HEEC%?I%IX aa?j.pail g@égﬁ %y shakmg The resulting
Z@Ihﬁﬁad-ﬁaﬁﬁted fégQ bng é{gf az@:ﬁnh%@éﬁ-sﬁ)BDéﬁm at 1800 X g. The supernatant
te t, 4 PA

(PRaR P CATRPLhBY D eepEdeird g e san i L spppipins the
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he su
phenyl

benzenesul onamlde)) was added, and the reaction incubated at RT for 1 h in the

25 presence of test compounds, and then scintillation proximity counting was performed. All
binding assays were performed in 96-well plates and the amount of bound ligand was
measured on a Packard TopCount using OpﬂPIates (Packard). Dose response curves were
performed within a range of concentration from 107 M to 10™ M.

Luciferase Transcriptional Reporter Gene Assays

30 Baby hamster kidney cells (BHK21 ATCC CCL10) were grown in DMEM medium
containing 10% FBS at 37°C in a 95%02:5%CO; atmosphere. Cells were seeded in 6-well
plates at a density of 10° Cells/well and then batch-transfected with either the full-length-
1XRa or full-length-LXRp expression plasmids plus a reporter plasmid expressing
Iuceriferase under the control of LXR response elements , Transfection was accomplished




cont ai ni ng unbound protein was renoved, and the
sem -dry pellet containing the receptor-coated beads
was re-suspended in 50 pl of buffer. Radioligand (eg.
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al DWMBO concentration: 0.1%. Foll ow ng
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rans tional activation in the presence
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_ %B‘jfgﬁﬂt Iyt gram Busi ness g.o50
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M (uM neans .
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cyclopenta[blindol-2-yl)-fluore-(5-methyl-
[1,3,4] oxadiazol-2-y})-methanesulfonyl]-phenyl}-
dimethyl-amine

The compounds of formula I and/or pharmaceutically-acceptable salts and/or

pharmaceutically-acceptable esters can be used as medicaments, e.g. in the form of
pharmaceutical preparations for enteral, parenteral or topical administration. They can be




15 mcronol ar). For exanple, the follow ng compounds
exhibited the following IC50 val ues in the binding
assay: | XRal pha LXRbeta Binding Binding 1C50
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10

15

20

25

30

35"

(RS, SR) - 2- Benzenesul f onyl - 2- (Ggchl oro-2, 3, 4, 9- 1. 600
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the form of suppositories, parenterally, e.g. in the
Shitaible @frrien neaériadrurs 0btisnlp tisorganit ndmier onaterials) hittiabsoorgaoric carrier

rRasiE s, B Brartale, 2R LfFo sl B SR Svcs GBI Y stearic acd or
iprsaliucnitermsed ag ¢aer1e;ma¢tnude tﬁmn taldbtsmoe-pmlrtdﬂmncbmmfbhard gelatine
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e descri bed
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' Water, polyols, sucrose, invert sugar and the like. Suitable carrier materials for injection

solutions are, for example, water, alcohols, polyols, glycerol and vegetable oils. Suitable
carrier materials for suppositbries are, for example, natural or hardened oils, waxes, fats
and semi-liquid or liquid polyols. Suitable carrier materials for topical preparations are
glycerides, semi-synthetic and synthetic glycerides, hydrogenated oils, liquid waxes, liquid
paraffins, liquid fatty alcohols, sterols, polyethylene glycols and cellulose derivatives.

Usual stabilizers, preservatives, wetting and emulsifying agents, consistency-improving
agents, flavour-improving agents, salts for varying the osmotic pressure, buffer substances,
solubilizers, colorants and masking agents and antioxidants come into consideration as

pharmaceutical adjuvants.

The dosage of the compounds of formula I can vary within wide limits dependin;g on the
disease to be controlled, the age and the individual condition of the patient and the mode
of administration, and will, of course, be fitted to the individual requirements in each

 particular case. For adult patients a daily dosage of about 1 to 1000 mg, especially about 1
to 100 mg, comes into consideration. Depending on severity of the disease and the precise

pharmacokinetic profile the compound could be administered with one or several daily

dosage units, e.g. in 1 to 3 dosage units.




1o with suitable, non-toxic, inert, therapeutically
conpatible solid or liquid carrier materials and, if
desired, usual pharmaceutical adjuvants. Suitable

terials are not only inorganic carrjer

W(?rgt{oell?fl%?gm but al so organic carrier material®CTERE/002869

for exanple, lactose, corn st-a#ch or derivatives
thereof, talc, stearic add or its salts can be used
Fhe pharniegeutival mepahBorsepnyeniinglysontabm alewltt tiab) g, preferably 1-
?6@%&‘%&é%&%?ﬁﬁhgoggkﬁﬁkﬂ? 15 capsules. Suitable
carr er rials for soft gelatine capsules are, for
exanpl e, vegetable oils, waxes, fats and sem -solid
and |iquid polyols (dependlng on the nature of the ‘
dbe ipvesent] ingeraiinewill hrobetier ﬂﬂé@rﬁtmfdgfm m the #dlafing sgamples, which are

[ f A
B g & MEaBRR Al orp o} SRR BEUEREMS Ebption defined in the

e carrier materia

slolmg, whind: fathaiv thereaftsr.are, for exanple wat er
pol yol s, sucrose, invert sugar and the |ike. Suitable
carrier materials for injection 20 solutions are, for
exanpl e, water, alcohols, polyols, glycerol and
vegetable oils. Suitable <carrier materials for
suppositories are, for exanple, natural or hardened
oils, waxes, fats and sem-liquid or liquid polyols.
Suitable carrier materials for topical preparations
are glycerides, sem-synthetic and synthetic

- glycerides, hydrogenated oils, liquid waxes, |iquid
~paraffins, liquid fatty al cohols, sterols,
pol yet hyl ene gl ycols and cel |l ul ose derivatives. 25
Usual stabilizers, preservatives, wetting and

- emul sifying agents, consistency-inproving agents,
~flavour-inproving agents, salts for varying the
osnotic pressure, buffer substances, solubilizers,
col orants and maski ng agents and anti oxi dants cone
into consideration as pharmaceutical adjuvants. The
dosage of the conpounds of fornmula | can vary within
-wide |imts depending on the 30 disease to be
control l ed, the age and the individual condition of
the patient and the node of admnistration, and wll,
of course, be fitted to the individual requirenents in
each particular case. For adult patients a daily
dosage of about 1 to 1000 ng, especially about 1 to
100 ng, cones into consideration. Depending on
severity of the di sease and the precise o
pharmacol i netic profile the conmpound coul d be
adm ni stered with one or several daily 35 dosage
units, e.g. in 1 to. 3 dosage units. WO 2005/ 092856
PCT/ EP2005/ 002869 -40 The pharnaceuti cal preparations
conveniently contain about 1-500 ng, preferably 1- 100
ng, of a conpound of formula I




10

15

The present invention will be better understood from
the foll owi ng exanples, which are 5 for purposes of
illustration and are not intended to limt the

wO inwenzgicon defined in the clains, which fol |HWEP2005/002869

t hereafter. WO 2005/ 092856 PCEjEP2005/002869 -41

Exanpl es Abbreviations: BOC = t-butyl oxycarbonyl,

CH2Cl 2 = di chl oronet hane, CCl4 = tetrachl oronet hane,

5 nCPBA = m chl oroper benzoi c acid, Cul = copper

i odi de, DVAP = 4- di et hyl am nopyridi ne, DVF =

di met hyl f or manmi de, EDCI =1Ef&3mples

di met hyl am nopr opyl ) - 3- et hyl carbodi i m de
Abprbviatioher i de, Et OAc = et hyl acetate, EtOH = et hanol ,

Et 20 = diethylether, Et3N = triethylam ne, =

B8 < EReBRytambeeyt CPAPR dcplorsthetiean Hletie %ameethanea

mEBA = nlQhlebpabelzoidyatd, €18 &ouo@pkmdfdedsmaﬁu =

i.sod1 ﬁm tent. but%%] NBg 16 rgzgéﬁ ci,n de RT =

dﬁﬁhﬂhﬂﬂmﬁupeapﬁpa&lt@kahbmﬁﬂcmda rnsrafudhmriﬂaj Etmdﬁ; efﬁﬁéce'fate, EtOH =

et%%a 1§°6°a e B oo o PR eR g sbuse =

9&%& mwﬁﬂl@@ﬁ%ﬁﬂnmuﬁ?h BOH =
on

”Zei}f\faﬂaee i Qe SRR Pt ) Ipse,ﬁisffrfié

bﬁ)‘i’ﬂlé&ht&ﬁuﬁiae,gR'B -(rgoﬁftgrﬂﬁ@fa)m&f TH@tJ‘béltrah dIofuran, NaHCO 53 = sodium
phenyl sul focél acetate in at 0C, 56 _nL

bicerbopet = Amgpgnig Jiagis TR etfosnmestis FadNAOHE sodium

. hfdrodidM in  MeOH) were added. After 15 nin, 4.04 g

(0.02 nol) of 2-cyclohexen-|-one were added The
reaction mxture was allowed to reach RT within 4
hours, diluted with saturated aqueous NH4Cl and
extracted wth Et CAc. The conbi ned organi c phases were
GahéBD-eeks 10 Na2SO4, filtered and evaporated. Col um

- chromat ography on silica gel wth

“ All reactions were performed under argon.



heptane/ Et OAc 1:1 yielded 11.50 g (88% of
benzenesul f onyl - (3- oxo- cydohexyl) acetic acid nethyl
ester as a racemc mxture of diastereoners, |ight

woy@bdi@wesei |, MS: 311 (MHf). 1.2 To 5 g (0. Olﬁc’ﬁ@:b)tw@fﬂozsﬁs
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benzenesulfonyl-(3-oxo-cydohq |) -acetic add net hyl
ester in 15 glacial acetic acid (30 nL), 3.17 ¢
(0.018 nol, 1.1 eq) of 4-chl orophenyi hydrazi ne
hydrochl ori de were added and the reaction m xture was
stirred at 40C for 2 hours. An aqueous sol ution of
NaHCO3 was added until pH Exampdsireached, and the

m xture was extracted with Et OAc. The conbi ned

BéRREEHBAAS@S cl:%%% e g%ﬁ 28z d)! 4 '{ﬂi—-r a%gﬁ?di methy} ester

evaporated. A nm chr onatogr on  Si
foll owed by a trlturatlon from Et20 20 yielded 4.3 ¢

b4og
of benzenesul fonyl - (6-cbl oro-2, 3,4, 9-tetrahydro-|1 Hcarb

PP btuted éafl iGE6Hg mzqnﬁﬁtol?ﬁ%etﬁﬁfpﬁ vvrﬁcr S?ﬁ?&me%%% mL of

m xt ure Wadte orrers
Me@H apngig, 1. @(mﬁ{p@o& mol, 0.2 eq) of a solution of sod:lum methoxide (5.4 M in

MEOLH ry*ﬁee R0 IAreD15 L rAﬁﬁing (B loh S5 ac!i}}flgﬁ%en'_f-ﬁgr DA% added.

acetic acid net
TBeampitonmxture masallowed to reach RT W1thm 4 hours, chluted wfch saturated

eyl aci d
b e
Nﬁgoﬁxrﬂm&b@iﬂnp@a@uCOhm Gh@'é‘matography on silica gel with
%&%@ﬂﬁgyﬁ% 1% §{3 efe:é gg?% 8 £ c)e) 2h e%t%gulfémy% t{ g5 e clghexyl) acetic
amdameﬁwbemmas a ridegtic nmhiemﬁdmtermhméyﬁ lighOpelloMbi), MRGB11 (MH™).
Exanpl e 3 WD 2005/ 092856 PCT/ EP2005/ 002869 -43
(BS SR) - 2- benzenesul f onyl - 2- (6- chl oro- 2, 37 4, 9-t et rahyd

I'0- 1H car bazol -2-yl)-propionic acid nethyl ester 3.1
Tob g (6016 mel) cfbletitenesulfohyl 3goxobcyébbiexyl)-hcafc acid methyl ester in

enzenesul f | - exyl.) - ac aci .

e twerif P> Y EUFH oL Y e S BieiSitengthimgine
Eydiodhipridy vgéia e @0 thefdact&ﬂdmdctufﬁheasrsﬁﬂﬁﬂ 20800 fok Qliﬁ)urs An

Was stl re enper at ur.e .for_one
afpe iR NERO e Ber bR PGTEE Guf B e dsitbtpe toixfure ws
eifrbeted %ﬂmtmxcarhf%mlﬁhed bRacic phiselwetdded\Bfer Na,SO,, filtered and
evaporated. A column chromatography on silica gel followed by a trituration from Bt,0
yielded 4.3 g (64%) of benzenesulfonyl-(6-chloro-2,3,4,9-tetrahydro-1H-carbazol-2-y1)-
acetic acid methyl ester as a racemic mixture of diastereomers, light brown crystals, MS:
418 (MH*)

7 Exampie 2
benzenesulfonyl-(6-fluoro-2,3,4,9-tetrahydro-1H-carbazol-2-yl)-acetic acid methyl ester

In analogy to example 1.2, from benzenesulfonyl-(S-oxo-cyclohexyl) -acetic acid methyl
ester and (4-fluoro-phenyl)-hydrazine hydrochloride was prepared benzenesulfonyl-(6-
fluoro-2,3,4,9-tetrahydro-1H-carbazol-2-yl)-acetic acid methyl ester as a racemic mixture
of diastereorners, light yellow solid, MS: 402 (MEH™). '

Example 3




poured into water and extracted with Et QAc. The
conbi ned organi c phases were dried over Na2SO4,
filtered and evaporated. The resulting two

wo Hoagdg4comers were separated by 10 col um PCT/EP2005/602869

10

20

23

.30

chromat ography on silica gel .wsth heptane/ Et OQAc 2: 1,
yielding 0.79 g (38% of (RS, SR)-

zzaaasz;éhfamﬁdn 22 (6-cBlo2y34 9&@@% SneptL ro
(ﬁﬁqﬁ?l ester as a vvhf(t e %’E% ?d:r NI—H?B%‘O@%I% plonic
g (34% of (RR SS)- 2-bef ﬁé%thfeéW}‘/l-Z (3 0X0-
cydohexyl ) -propi onic add nethyl ester as a white
3golid, M5! 325 (MH+). 3.2 15 To 0.14 g (0.43 mol)
(RS, SR) -
2 benz sulfo éé&S 0X c cI ohexyl ) - prop| oni ¢ _add
ﬁ@{SHW é Pn @1 anmgb&yt pensgapaitionylni3roxagyalhexyl)-acetic acid
xﬂe@gfizstemlmlnﬂ, oE DIMPht c(°é: Qé‘l’l ﬁgqv BOSMIbY 1. 1%%9&%1%0@ were

% ochl ori de were added he reaction xture
addqd; Tb@lfe&t?ﬁ%@%‘t@éﬁ! wasfﬁ%md ahhip trrensatussion ohe howt, and 1.37 g (9.66

nJ}!a oAk Wer d’Ed.7Afe@s2 H(.ﬁ.gQC , 1ROt i6h mixture was

fure was ex?ﬂact ed wt i ned” or gani C

- p@ﬁ@de@to\m ad exdragted mﬂaa’@t@@zp legcqsmbtnéﬂ etgamiriphases were dried

ﬁéi“"}@zp\'é@% Hkerdd a‘}lQi é@rﬁ? ] P&I ’Fgé %‘;ﬂgﬂ?h{? Rizteldofiferd %Iere\g %%ated. by

eptane Et OAc rituration

omgml%n@k()'ss%h@fad(w@ Seytanelﬁghéehésmlﬂmgw 7%g (38%) of

| t
B e
s@kﬂ MES: 3R EL(hﬁ’/l(u’l}?)l (38%)eh %R,S&h@rbemauﬁ@pﬂfk&%@m-

?%gﬁ}bsopr opag{hﬁﬁg%tag% DhﬁflMﬁ BLRIAP. 25

(RS SR) 2- benzenesul f 6nyl - 2- (6-fl uoro- 2, 3, 4, 9-tetrahyd

320- 1H car bazol -2-yl)-propionic acid met hyl ester In

anal ogy to exanple 3.2, from (RS, SR)-

AT B P B0 L oo i
oteglal estbr iorgiabéal waeiicmce‘?ldérmh) @5@70928)56 1 eq) of (4-chloro-phenyl)-
Ep

by BRI e e ang tpqtepction sy wasgtipred g Gover
night | A4 aqprebaz ailu@ery bj NqﬂrI O} awais eddealcimtil pd Hy1 Wzss'emhed,smd the

whi t lid
R S e SO B Ay E somE Rl cRgiophases wereried g NesSOs
filterel lHné avdpazated 2A yblmpy dipomatographyam dlicagehyith hsptnne/ EtOAc 2:1
followed by a trituration with Et;O yielded 187 mg (65%) of (RS,SR)-2-benzenesulfonyl-2-

~(6-chloro-2,3,4,9~ tetrahydro -1H-carbazol-2-yl)-propionic acid methyl ester'as a white .

solid, MS: 432 (M.

The enantiomers were separated by preparative chiral HPLC. Column: chiralpak AD,
solvent: 20%isopropanol/heptane

Example 4

. (RS,SR)-2-benzenesulfonyl-2-(6-fluoro-2,3,4,9 tetrahydro—1H—carbazol—’?-yl)—prop10mc
" acid methyl ester

In analogy to example 3.2, from (RS,SR)- 2-benzenesulfonyl-2-(3-oxo-cyclohexyl)-
propionic acid methy! ester and (4-fluoro-phenyl)-hydrazine hydrochloride was prepared




In anal ogy to exanple 3.2, from (RS, SR)-
2- benzenesul f onyl - 2- ( 3- oxo- cycl ohexyl )- propionic acid
net hyl ester and (4-nethyl-phenyl)-hydrazi ne

Woz?)gé{g | ori de was prepar ed PCT/EP2005/002869

-10

- 2- benzenesul f onyl - %{ret hyl -2, 3, 4 -tetrahyd
ro-lHcarb azol-2-yl)- propl oni acid met hyI ester as

@‘égj@gbw I g&%"gs Zid %%.#\S’P %?é Ff-‘ﬁﬂgn%%lﬁ -qgrpazpl-ZiyPgpropionic

&id Hetti bagalsa3vhite)soRd OB OLT6EMIEDL d net hyl ester

. Anal ogously to exanple 3.2, from (RS, SR)-

2- benzenesul f onyl - 2- ( 3- oxo- cycl ohexyl )- propionic acid
met hyl ester and (4-nitro-phenyl)-hydrazine
hydr ochl ori de was prepared Edample 5

9-tetrahydr

e -

Adidiitetlyd lebtom soI id, M 460 (MNH4t). Exanple 7

(RS, SR) - 2- benzenesulfonyl 2- (6-cyano- 2, 3, 4, 9-t et rahydr
Iardnlaﬂcsgqrrtb az:ahple 32, Jropl (RE,SR)+ %eﬁfanesmwn -(8s63@-clbhexyl)-

PBenat I on SR bl R i s Bdzorpleride as prepared

.GIEESML%—PEﬁ@geﬂﬂI@nﬁ%JWMhﬂW D tethdeidR@ i 18 carbazol-2-1) -proplomc
: ori de r
*{‘:Fg Eﬁﬁﬁoﬁgm @de))ano 2,3, 4,9-tetrahydr

o- IH-carbazoI 2-yl)-propionic acid nethyl ester as a
light yellow solid, Ms: 423 (VMH ). Exanple 8 . 25
(RS, SR) - 2- benzenesul f onyl - ZE%CIN oro-6,7,8,9-tetra. hy
dr o- 5H pyri do( 3, 2- b] i ndol - ropi oni ¢ add net hyl
@-b@n%ﬁe AR PI28 560 b3H, E@&Qﬂy@g@a@@carbéﬁolﬁﬂ@-éopmmc
g of 6-chl oro-pyridin-3-ylamne in 6
ZOC were added a solution of 0.36 g (5.2

s es%wwsﬁ T R, e —

15

20

25

opichic ééﬂ miethflRbter Sn ) nidfo-pHeh Dkﬂydhlﬁii@e h}dirb&lﬁbﬁﬁéwas prepared

ﬁé&?&%%&%@%&ﬁ%é—@%ﬁ%@r&vﬂﬁ? AHgehigpL 2aHy Propionic

58 mydah i %st@fﬁcdl%htt JRw\eHid] Bsoas @by i | tration and
washed " with Et oyleld0359(62% of

-(6-chl oro-pyridin-3-yl)-hydrazi ne hydrochl oride as a

Example 7
(RS,SR)~2-benzenesulfonyl-2-(6-cyano-2,3,4,9-tetrahydro-1H-carbazol-2-yl)-propionic
acid methyl ester

Analogousiy to example 3.2, from (RS,SR)- 2-benzenesulfonyl-2-(3-oxo-cyclohexyl)-

propionic acid methyl ester and (4-cyano-phenyl)-hydrazine hydrochloride was prepared
: (RS,SR)-2~be_nzenesu1fony1—2-(6-cyanb—2,3,4,9—tetrahydro— 1H-carbazol-2-yl)-propionic

acid methyl ester as a light yellow solid, MS: 423 (MH™).

- Example 8
(RS,SR)-2-benzenesulfonyl-2-(2-chlore-6,7,8,9-tetrahydro-5 H-pyrido[3,2-blindol-7-y1)-

propionic acid methyl ester

8.1



white solid, Ms: 144 (M#). 8.2 In a sealed tube, 50

mg (0.15 mol ) of (RS, SR) -
2- benzenesul f onyl - 2- ( 3- oxo- cycl ohexyl)- |0 propionic

woO6sdot¥ed hyl ester in 4 nL of glacial acetic %mﬁgmz%g

10

15

20

25

30

treated with 27 ng (0.18 mml,,:1.2 eq) of
(6-chl oro- pyri di n-3-yl)-hydrazi'ne hydrochl ori de and

R el eSS RS RS PP A o e
atidzd asauiias oEXB6 g(ﬁf» émmpk h.3 Baatsoditne nitoitbdisedvedrigamhk of Ha0.

ARl Bt oBF oLk SR By b bR R g o i onice

dikpirareeldsb@At inl2 L1 12kl Hﬁ)it\mdremddtd ITherraidtion naixture Bta2 Bllowed to

%ﬁfﬁ%ﬁﬂﬁeq@ =B AR RS PRt o o apd washed

With B,Orb givld 0.35 g dc29m} bi/l6-dddrerpaidia-3-yiphyérazek hdroviloride as a

%é%%ﬁ;i’ﬁg%ﬁggbl fonyl -2-(2, 3,4, 9-tetrahydro-I1Hcar

bazol -2-yl)-propionic acid 20 nethyl ester |In anal ogy
8D exanple 3.2, from (RS, SR)- .
2- benzenesulfonyl 2- ( 3- oxo- cyclohexyl) propionic acid

- fére éF%gl%(eR@ an% gg ?mXol) oY Elif‘ ﬂ?)n%— WILos onyﬁg. (31 6%0- -cyclohexyl)-

pioaiesid fnetiyl csfer(xﬁ 4 &Moﬁglﬁﬁﬂraa&t)tcbrd& W&e(tﬁﬁtbﬂmth 27 wlg (0.18

oli ggﬂgecﬁ I,g&_@ %glggo-@égllllﬂsiyﬁdwﬁazme dgoéhlgr?cll s%.n!-ed at 115°C for

{ RS Zrkenzeneset $RMHCD, (Bs adddianal pH 0 Mytas Zeadhdd, And the

-t et rahydro- | - ropi oni ¢, aci d
BT W CHRA S SRR e coRbiled Gy Rssiapvere dried over NasSO
Rrhahzanesy bxfawawh c%}u(n%: EBcOnEiY amc mmmieptaaémtOAcl 1

gﬁ %f% efgitﬁéiéland E;%@cﬂ:iﬁu' g?’%% o e%?celg]e%ulfonyl—z-

(23:%1038)6 7,8 0eRESRRE Hlﬂﬂpﬁdﬂﬁ (BblREsSIENGY lﬁrﬁ?ﬁﬁia‘a&cﬁmé‘ﬁh?l ester as a
Téé]gtrahyofro | H car bazol - 2-yl)-propionic acid met hyl

W)ellowsolld NB. 476 (MH). WD
2005/ 092856 PCT/ EP2005/ 002869 -46 Exanple 11
(RS, SR) - 2- benzenesul fonyl - 2- (8- fl uoro-2, 3, 4, 9-t et rahyd
ro-| H carbazol - 2-yl) - propi opi ¢ Pleagd nmet hyl ester
(RS,SR)-2-benzenesulfonyl-2-(2,3,4,9-tetrahydro-1H-carbazol-2-yl)-propionic acid
' methy] ester

In analogy to example 3.2, from (RS,SR)- 2-benzenesulfonyl-2-(3-oxo-cyclohexyl)-
propionic acid methyl ester and phenyl-hydrazine hydrochloride was prepared (RS,SR)-2-~
benzenesulfonyl-2-(2,3,4,9-tetrahydro-1FH-~carbazol-2-yl)-propionic acid methyl ester as a
light Yeﬂoﬁr solid, MS: 398 (MH™).

Example 10
(RS,SR)-2-benzenesulfonyl-2-(6-methanesulfonyl-2,3,4,9-tetrahydro-1H-carbazol-2-yl)-
propionic acid methy] ester

In analogy to example 3.2, from (RS,SR)- 2-benzenesulfonyl-2-(3-oxo-cyclohexyl)-
propionic acid methyl ester and (4—meﬂ1anesulfonyl—-1$henyl)-hydrazine hydrochloride was
prepared (RS,SR)-2-benzenesulfonyl-2-(6-methanesulfonyl-2,3,4,9-tetrahydro-1H-
carbazol-2-yl)-propionic acid methyl ester as a light yellow solid, MS: 476 (MH").




w2

In anal ogy to exanple 3.2, from (RS, SR)-
2- benzenesul f onyl - 2- ( 3- oxo-cycl ohexyl ) 5 propionic add
nmet hyl ester and (2-fluoro-phenyl)-hydrazi ne

L Lori de was prepared B
Wd(jégb,l ?62- benzenesul f onyl - 2- (8-1l uoro- 2, 3, 4, FGILANAY2869

5

10

wn

1

20

wn

ro-| H carbazol - 2-yl) - propi oni ¢ %0add net hyl ester as a
light yellow solid, Ms: 416 . anple 12 .
(RS, SR) - benzenesul f onyl -(6-@’%6-1?3, 4, 9-t et rahydro-|

TS RRZ BbaZnyulfonlHON(8:-1AKRE 2B, 4,9 Pet Al d o BT _8Y1)-propioni
12.1 To a sti rreodlysol(uti on .of egt (g. 82%9%%3%3457'1) propiomic
benzenesul f onyl - ( 3- oxo- cyéflél’i%ﬁgﬁ’)eﬁ gcetic acid nethyl

ter in 110 f _DVF C.1.42 g (0.035 rmol, 1,1
Brtpsma ey o (Bhska 2 Rireenadiony o (aroRcneiciohssy)-
glfdpﬁéﬁe a8l rhdthfl ebRPRel @Z—fﬁﬁﬁrl_c%%eg?nﬂl}rﬂ&%e c@n?orf%e’@as prepared

57(0.048 nol 'qlé;}ns e&% obénzenesul f oni m h

(eheR ddhenzenssylonyb? rff%orat«%%?-tetﬁéwdrpehﬁtqaabﬁzni-aﬂﬂa}propwmc
QL] ' i Slov Bl E XS @dy, th Et OAc. The

%%ﬁbi ned%%?*ggbtnﬁgwghaseial\gﬁg gﬁ ed over Na2S(4,

filtered and evaporated. The resulting two

di astereoners were separated by col unmm chromat ogr aphy

on silica gel with heptane/ Etdfsle221, yielding 3.06 ¢

(2799 of (RS, S

R) - :
| b@h%@ﬁb&mmﬂgonvhQﬁr@lﬂesl—afzé»%gﬁ@qab%wﬁ-ca&n@ml&aﬁcﬂuoro-acetic

met hyl 20 ester as a V\hitgciaQAgﬂgyleg\@ 329 (M#) and
3.2 g (289% of (RR SS)- benzenesul fonyl-fl uoro-
{B10x0-cycl ohexyl )-acetic add imethyl ester as a white
solid, Ms: 329 (MW. 12.2 To 1.70 g (5.2 mmuol)

RS, SR) - benzenesul f onyl - f| yor 0- ( 3- oxp- cycl ohexyl ) -ace L
fe agbered selpign ob40 {032 giohi hensaeniton déﬂz%csﬁ% b 1)-acetic acid
rhefhii] Gstértin 420 FRDbS DMHat@AC, PA2 £ (0.633106101. 23q) of NaH (60%) were
pheny&%-hyd[a2|ne hydrochl ori de were added and the
pteds ITBRTRFSIQTUPETHERWAY StFe Pt this tepperageforprmourapnd 15.71 g
BHMEROMB, §g,lné$t) ng-@ﬁqruea%emnﬁﬁa@%e gaa_ a.ﬁt&éf cz;i\lmat RT, the

reached, m xture was extracted wt c

TenetioR FHHHEIWa REPE IR A% and cerentedevittoBi) AsTheogmbined organic

. i ‘ |
SH£4E 1 FLPROIE oty G WP AR s
weietsgparetedibyfoobimiEcipomydtesraply an gBcagel withheptane/EtOAc 2:1, yielding

SReBe §?§@5@2?§%§%€‘%@6 uorp-(3-qro-gycoheryi-acetic acid methyl

ester axdidvinitetsolitl, WSt 339 ASHA) aud 3.2 (39) of (RRESS)-dasrzemssulfonyl-fluoro-
V0, 28954885 ac B AR 2008 3088A% vt bolid, Mis: 329 (MET™).

12.2

To 1.70 g (5.2 mmol) (RS,SR)—benzenesulfon)d—ﬂuoro~('3-_0}:0-cyclohexyl)-acetic acid
methyl ester in glacial acetic acid (20 mL), 1.05 g (5.72 mmol, 1.1 eq) of {4-chloro-
phenyl)-hydrazine hydrochloride were addéd and the reaction mixture was stirred at 40°C

- over night."An aqueous solution of NaFHCO; was added until pH = 7 was reached, and the

. mixture was extracted with EtOAc. The combined organic phases were dried over Na,SOy,

30

filtered and evaporated. A column chromatography on silica gel with heptane/EtOAc 2:1

followed by a trituration from Et;O yielded 1.56 g (70%) of (RS,SR)-benzenesulfonyl-(6-

chloro-2,3,4,9-tetrahydro-1H-carbazol-2-y1) ~fluoro-acetic acid methyl ester as a white
‘solid, MS: 436 (MH"). |
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The enanti onmers were separated by preparative chiral
HPLC. Colum: chiral pak AD, solvent:

20% sopr opanol / hept ane Exanpl e 13

(RS, SR) - benzenesul fonyl -fl uoro-(6-nmethyl-2,3,4,9-tetra

WHIMPB2BI car bazol - 2-yl ) -acetic_ 5 add met hyI PEIYRR2005(902869

anal ogy to exanple 12. 2, frorn47
RS SR) - benzenesul fon | -fluoro- oxo c doflexyl)
@pmq@qfawﬁgqﬁmlm rprgﬁiaatlve aIHPL Colunin; chiralpak AD,

_ N DERYAeazi ne hydrochl oride was prepared
‘%lé%?{g%%#beﬂ%gnesul onyl -fluoro-(6-nethyl-2,3,4,9-tetra

hydro-| H car bazol -2-yl)-acetic acid nethyl ester as a
l'ight yellow solid, MS: 416 10 Exanple 14
(RS, SR) - benzenesul f onyl - ( 6Eew@iei?, 3, 4, 9- tetrahydro 1H

-carbazol -2-yl)-fluoro-acetic add net hyI est er
4RSSBlpenzsn kflyoros(6-methpk-2,3,4,9-tetrahydro- 1H-carbazol— -yl)-acetic

(RS, SR) - benzenesul f onyl - § L4 35t8X0- cydohexyl ) -
acetic acid nmethyl ester and (4-cyan-phenyl)-hydrazine

ﬂ(ﬂﬂﬁl@ gﬁ@gﬁlé’@@l Fﬁro%i)l 333612) Peéazenesulfor l-gu{)ro-(S-r?xg—cyckl)lll_lexyI)—
enzenesul fon c et [ ahydr o-

aceitrasi Bpth ﬂ%ﬁFE)fﬁﬂﬂlﬁﬁ%fﬂéﬂé’ch o ?ngilaﬂﬁéﬁlmo g§ prppared

(R'S gﬁgb)éﬁ‘éeb@éﬁlfbﬁ I—ﬂuoerﬂﬁ Iﬂgtﬁgl(—i"g—,}i)%te@éﬁf@belﬂiarbazolﬁ ?dal -acetic

- benzenge rorm@m:ﬁ 9-tetrahydro-
M@éﬂﬁhﬂcﬂﬂ@ﬂﬁ/ﬂlghﬂm@?‘ﬁs‘ﬂ@@MS& Jrethyl ester 20 In
anal ogy to exanple 12.2; from
(RS, SR) - benzenesul fonyl -f | uor o- ( 3- oxo- cydohexyl)
acetic acid nethyl ester

(4 br ono- phenyl ) - hydr azi ngﬂﬁ}’éﬁlﬁéﬁl ori de was prepared
\??b&%&fe%%ﬁ 3 uo%&ne‘-§3 IR Ry dhodh -k 80Y.9T)Fidokb-acetic

-car acetl ¢ ci d nmet hyl ester "as a
white solid, MS: 480; 4szaém¢tlll PsteExanpl e 16 25

b | f I I
(A loEti] SRTEH T d1ory (G4 praerabl eI oRe (4 SRR PR

B Seid &eﬁﬁﬁ&%&)ﬁnﬁ%l%ﬁfﬂlkﬁ‘e&)% ydkdz48 hydrochloride was prepared
benzenesul fonyl (3-.,0x0- cyc ohe3yl

(&5@(& )oenrrpestiomyl-( e eraBp-Zahdd- -tetrahydro-1FH-carbazo -2~y13 fluoro-acetic
j rochl ori de
a%g{(’%%%a%ﬁ%gg% 8@%@%0@6% Raradt 82869 .48

Example 15

(RS,SR)- benzenesulfonyl—(ﬁ-bromo-z 3,4 9—tetrahydro-1H—carbazol-2-y1) ﬂuoro-acetlc
acid methyl ester

Iﬁ analogy to example 12.2; from (RS,SR)-benzenesulfonyl-fluoro-(3-oxo-cyclohexyl)-
acetic acid methyl ester and (4—brom6-phe_nyl)—hydrazine hydrochloride was prepared

(RS,SR)-benzenesulfonyl-(6-bromo-2,3,4,9-tetrahydro- 1 H-carbazol-2-yl)-fluoro-acetic

acid niethyl ester as a white solid, MS; 480; 482 (M.

Example 16
(RS,SR)-benzenesulfonyl-(2-chloro-6,7,8,9-tetrahydro-5H-pyrido{3,2-blindel-7-y1)-

fluoro-acetic acid methyl ester

In znalogy to example 8.2, from (RS,SR)-benzenesulfonyl-fluoro-(3-oxo-cyclohexyl)-
acetic acid methyl ester and (6-chloro-pyridin-3-yl)-hydrazine hydrochloride (example



8.1) was prepared
(RS, SR) - benzenesul f onyl - (2-chl oro-6, 7, 8, 9-tetrahydro-S
H pyrido[ 3,2- b]indol-7-yl)-fluoro-acetic acid mnethyl

a white solid, Ms: 437 (Mt Exa
Woﬁ)ﬁzg@gga benzelnesulsfolnyl (6- brago(7 fl)uoro 2, fr&ﬁéo 02869
0
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ahydr o- 1H- car bazol - 2-yl) - ro-acetic acid net hyI

ter
o R e (B SRTeB RS o Gy P teralydrogsHgpidol3.2-
bihgalr Byl HHhwaohastid ac2d stie)hyl Esteras @ whiretsoldd, ddst 43 (g,
ester to In analogy to exanple 12.2, from
(RS, SR) - benzenesul f onyl - f | uor o- ( 3- oxo- cydohexyl ) -
acetic add nethyl ester and
( 4- br ono- 3- f | uor o- pheny! ) Exepaplak7-88 hydrochl ori de was

P{RPIR¥Benzenesulfonyl-(6-bromo-7-fluoro-2,3,4 ,9-tetrahy dr':.)—1H—ca1rba?or -2-y13-

(RS, SR) - benzenesul fcgﬁdm!a@e@ragmhszyiég%o 2,3,4,9-t
ahydr o-| Hcarbazol -2- yl)-fl yggo-acétic add net hyl

e;RS SR%eﬁzéﬁ'EéJ]ﬁm%’Pté -BrofV&s-fhibRo-23314,9 (MK ko - 1 EEXABR) - -2-y1)-
( RS SR) benzenesul f or%‘/a Ofgetgracc)lr(riom%ﬂl? ?Jsct)erro 2 3 4,9-tetr

1A b xbRas Y, dmy | Rsl{%é Eéfg e@‘r@ﬁﬁ ?%%4)113;{;:1)_

acediy acifteethyhster and 64—bmreﬂs'5 - flwore-phionH) ey drazinedydetchlvrife was

pikpirediR ﬁﬁ&%ﬁéﬁ%@éﬁ -08-PPBino FTHRABLOK SRR i8-8t H-Ekbazol.-2-

YY) #8o8Rpcticrsidmnthyliéstarray b white 3elmr; Mx‘i G13;,527 IMINHEYy (abareiple 17)

<407/ SARRaBAL R L8085 0 S0l Tt o 0.

flodronasetiy aagmmwgsﬂef msrwthtetcﬂnﬂeMS?SEi smlL(MNH,M; Qitaatple 18). The
o tretidh e B i p iy il Pod e tad bl Solim,

chnomattﬁgrsfzh}gox(ﬁh&galmhthﬂephmmm& Zycl opent - 2- enone
were 25 added. The reaction mixture was allowed to
reached RT within 4 hours, diluted with saturated
aqueous. NH4Cl and extracted with Et QAc. The conbi ned
or gani c phases were dri edExample NA2S0O4, filtered and

SRS Br ety o AR RO DL ey et FaSentatbliBaol 2-y0-

benzenesul f onyl - ( 3- oxprepipaicapirhhyihyt estat i ¢ add net hyl
ester as a racem c mixture of diastereoners, colorl ess

19l , Ms: 297 (M+). 30 19.2 To a stirred sol ution of
2.4 g (8.1 nmol)

-18LRENZFISRELE 3P bs (g%S ¥l Y)d Of m%¥ ;,)»henjcrle ulfonylacetate in 20 mL of

MeOH at 0°C, 0.22 mL (1.17 mmol, 0.2 eq) of a solution of sodium methoxide (5.4 M in
MeOH) were added. After 15 min, 0.53 g (6.5 mmol, 1.1 eq) of cyclopent-2-enone were
added. The reaction mixture was allowed to reached RT within 4 hours, diluted with
saturated aqueous NH,CI and extracted with EtOAc. The combined organic pliases were
dried over Na,SO,, filtered and evaporated. Column chromatography on silica gel with
heptane/BtOAc 1:1 yielded 1.34 g (77%) of benzenesulfonyl-(3-oxo-cyclopentyl)-acetic
acid methyl ester as a racemic mixture of diastereomers, colorless oil, MS: 297 (MH ).

19.2

To a stirred solution of 2.4 g (8.1 mmol) of benzenesulfonyl-(3-oxo-cyclopentyl)-acetic
acid methyl ester in 15 ml. of DMF at 0°C, 389 mg (8.9 mmol, 1.1 eq) of NaH (60%) were

~ added. The re_a;tidn mixtutre was stirred at this temperature for one hour, and 1.72 g (12.1



add nethyl ester in 15 nL of DWF at 0C, 389 ng (8.9
mol, 1.1 eq) of NaH (60% were added. The reaction
m xture was stirred at this tenperature for one hour,

WWF%g 2. 9 (12.1 WO 2005/ 092856 PCT/ EP2005/ oQ%(?lﬁfgrzoof}o%m@
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eq) of nethyli odi de re added. Aft
hour s at the reaction m xtdré was poured into

B e{@&% 8%‘ GO, KPS i HEFLt Rjndbe ehction mixture was
@%ﬁ:ﬁ&l iatcewater: zilﬁi E@tted Wil Ht%cd'[i‘h& EONBRRE o ani®hiBises were dried
?&\TF?«%H@ colurm %mphyonsulcagl
&4 Téffﬁ VERQTBi2 £ idEastraepery weg sepprated by
(c31119ﬁn @]irofxBﬁ) on silica gel with heptane/BtOAc (from 2:1 to 2:1) yielded 0.78 g

AT L %é%aagv ARD Gt L

f | - -
sié%sxﬁgo%asgﬂjﬂ;s%f?zﬁﬁ@zz {2t

ester as a
BP1Y ORIB“Y PINPES ac’ﬂi@l%hy Toicy gpa ﬁ%ﬂfe eolzh Midisil} (MEL).
(RS, SR) -
d9Benzenesul f onyl - 2- ( 3- oxo-cycl opentyl ) -propionic 10

~acid nethyl ester in glacial acetic add (3 nL), 63 ng

0.35 mol, 1.1 4- chl h hyd
IPCHBHE D28l (BBl mhensenes Gagh 2 P copenialy-propionic
h@iatxﬁekhﬂtesie@ﬁ glh&st ae&%hdg(sw %3 r&@ td 35 x&‘;ﬁ{m' Pi EDbf (4-chloro-

the reaction was npnitore C and TLC

PRSIy derine bifroshlongHoas ided a@é & Ngeation rpﬁt&remwhsated at 70°C
rf&aﬂ:l?ﬁ@ 5 h@ﬂﬂ vhat 1&[0‘?1 WetSrea it @&st n%feENEtI@i‘E and TLC. An

The conbj ned §Pan| p ases wer e rle over

PRt sty of oras pdded yntdaH my was teachedgandthy mirture was
Skirh&8d 9&h BORR ’ﬁﬁ%ﬁ'ﬂ!ﬁ{eﬁt Sétg:m]: gi}a&:g k«’%@%@ec#)%e?l\?aﬁo@ filtered and

trituration with Et20y
(emcg@edzt& bdﬁg@rré\gqm@tg@yphg on Filich |gglrx@,t11 heptane/EtOAc 1:1 followed by a

bl gl SLns i hgtay e B RIS % bR <o
@M,&,)L—te@&gﬂm—gy@c@eg@[b]mdo -2-yl)-propionic acid methyl ester as a light yellow

nesul fonyl - 2- (7-brono- 1, 2, 3, 4-tetrahydr
o cy opentgFﬁﬁlndol-z-yl)- propi oni c acid net hyl
ester In analogy to exanple 19.3, from (RS, SR)-
2- benzenesul f onyl - 2- ( 3- oxo- cydopent yl )- propionicacid

met hyl ester and (4-brono- pepyliJgydrazi ne
hydr ochl ori de was prepared

( RRSER)-2-beprmnesisonyE 203-br@n (71, hb dretahAlrd-dycloptutafhy trdol-2-y1)-
st or ae o 1ight yel | SRefR QR EE LT

In analogy to example 19.3, from (RS,SR)- 2-benzenesulfonyl-2-(3-oxo-cyclopentyl)-
propiomic acid methyl ester and (4—bromo-phenyl)—hydrazi:ie hydrochloride was prepared
(RS,SR)-2-benzenesulfonyl-2-(7-bromo-1,2,3,4-tetrahydro-cyclopentafb)indol-2-y1)-
propionic acid methyl ester as a light yellow solid, MS: 461; 463 (MH").

Example 21
(RS SR)-2-benzenesulfonyl-2-(7-cyano-1,2,3,4-tetrahydro-cyclopenta[blindol-2-y1)-
propionic acid methyl ester
In analogy to example 19.3, from (RS,SR)- 2—ben2enesu1fonyl—2-(3-0x0—cjrc:lopenty1)-
propionic acid methyl ester and (4-cyano-phenyl)-hydrazine hydrochloride was prepared
(RS,SR)-2-benzenesulfonyl-2-(7-cyano-1,2,3,4-tetrahydro-cyclopentalb)indol-2-y1)-
prop_icmic acid methyl ester as a light brown solid, MS: 409 (MH™). |



Exanpl e 21
(RS, SR) - 2- benzenesul fonyl - 2-(7-cyano-1, 2, 3, 4-t et rahydr
o-cycl opent a[ b]i ndol -2-yl) propionic acid nethyl ester

woél_ihgfb@?és&’gy to exanple 19.3, from (RS SR - perepynesn2s69
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enzenesul f onyl - 2- ( 3- oxo- cydgpentyl) 30 propionic
acid nethyl ester and (4-cyano-phenyl)-hydrazine
hydr ochl ori de was prepared
(RS, SR) - 2- benzenesul f onyl - 2- 2 7?18372ézno- 1,2,3,4-tetrahydr
o(RS,SRMéTwat_{de}lﬂfmbB-(Z-méf_lwl—nzﬂmmmahymdyc%ﬂm[b]indo1_g.yl)_
ester as a |light broggrg)g%g lﬁ/gg Aﬁ% VHE ) .
2005/ 092856 PCTI EP200%/" Grer Bh Tl e 22
W (1) 1.2-3.4-tetrahyd
R T R e D SR OB Bt i opord-
mropiemid atidmathy and éﬁﬁnﬂlﬁhﬂ@pmnﬂﬁ-rhy’d‘rl E(zﬁfsa,lﬁﬁicthorjde was prepared
. - f3- 0% 0 n r opi Qni.c
e R PR B R SRERY e ni il indal 2 -
thypioocddcit ingthylvater ps @ pduite dolid, MS: 398 (MH™).
(RS, SR) - 2- benzenesul fonyl -2-(7-nmethyl -1, 2, 3, 4-tetrahyd
ro-cycl openta[ b]indol -2-yl)- propionic add mnet hyl

ester as a white solid, Ms: 398 (Mf ). Exanple 23
(RS, SR) - benzenesul f onyl - ( 7Estihple@31, 2, 3, 4-t et rahydro-c

(RSBl Gl LS et BTy rBntab g - fuoro-
of benzenesul f onyl - ( 3- exaticeayid methgt asker- acetic  aci d
met hyl ester in 15 nL of DMF at .0C, 199 ng (5.0

2%ipl , 1.1 eq) of NaH (60% were added. The reaction
m xture was stirred at this tenperature for one hour,

T it dd e A ool S8 iiffong) (o cdgpegyD-acetic

agtd @Ethyt dveer in Ea0ili FDMPxt 076 192 mgBUY mehdl it Deg)atfdTaFh (G%) were

G b 0 A0 IR RBSRI caP By 2105 07

mewnil1t3 ey of Neflubrabtreraentivaimide wereaeidad oA fodt 2houeodt R the

1€ h%i%ga&}:&g{:%%gépgﬁaa hrlbtb 8\?3.3 ealéldv(gfé'g/stgtg %&rﬁbﬁc%ﬁe éofnggirlped organic
phiztes Shye beay @re Slal Sy filterell wod evdpdrasd -Theakademt to) diastereomers

x%eﬁl fc E‘R)arz 9 %%gbcﬁ%lcb?f@es L /3%({)5%1%%1% \’A%gtfg gé%i’lchdﬁep'%/a%e/ ]?t%%\c (from 2:1 to
Zeniddias 0l4eT2E%h bARISKBbaenayEboRahiord (3 arbdytiopéni§l)-acetic

205 PSS s Somfe Sl R1 954 BeE™) and 0.52 g (3796) of (RR,S5)-

- benzenesulfonyl-fluoro-(3-oxo-cyclopentyl)-acetic acid methyl ester as a white solid, MS;
" 332 (MNH).

23.2

. In analogy to example 19.3, from (RS,SR)-benzenesulfonyl-fluoro-(3-oxo-cyclopentyl)-

acetic acid methyl ester and (4—chloro-phen3rl)—hydréﬁne hy&rochloxide was prepared
(RS,SR)-benzenesulfonyl-(7-chloro-1,2,3,4-tetrahydro-cyclopenta{blindol-2-yl)-fluoro-
acetic acid methyl ester as a white solid, MS: 439 (MNH,").

Example 24

(RS,SR)-benzenesulfonyl-(7-bromo-1,2,3,4-tetrahydro-cyclopenta[b)indol-2-yl)-fluoro-
acetic acid methyl ester | '




332 (MNH4}). 23.2 1In analogy to exanple 19.3, from
(RS, SR) - benzenesul f onyl - f | uor o- ( 3- oxo-cycl opentyl)- 25
acetic add nethyl ester and

WO%Oégﬁ or o- phenyl ) - hydrazi ne hydrochl ori de wgg Tﬁ%ﬁg@gﬂﬁﬁgﬁg
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- Ipendegyitorsahple 185% &pm

- benzenesul fonyl - (7-cbkpro-1, 2,3, 4-tetr
ydopenta[b]lndol 2-yl)-fluoro- acetlc acid nethyl

1 %ﬁéﬁﬂ sl 52 ghhd(fzzs"é%)-b%ﬁ?en(ek{h%y? bR &0 2 clopentyl)-

nesuf
ageticlac leest?l‘ jll:d et bmmwpbew)ehﬂ:emabmnh&mdz wds)prépared

I
e e TR R R R S e RS
atetizracid methyl ester as a white solid, MS: 466; 468 (MH").
(RS, SR) - benzenesul f onyl - f| uor o- ( 3- oxo- cycl opentyl ) -
acetic acid nethyl ester -and

(4- br ono- phenyl ) - hydrazi ne hydrochl ori de was prepared
(RS, SR) - benzenesul f onyl - ( Zdgp@le23, 2, 3, 4-t et rahydro-cy.

E@Eﬁﬁzgﬁ%ﬁeﬂ? B3t L}éfﬁ FaePalohS mE S Mpmpielptinden2-
yl)-ﬂuoro-acetlc acid methyl ester
(RS SR) - benzenesul fonyl - (5-chloro-1, 2, 3, 8-tetrahydro-4

In gnalpgivie- e@gmp]@;i@m ﬁpas] (RSHRhenzengylfomyl:Brorcateoike-crdiogentyl)-

Fest f
Etfhﬁlz enesu Ony?‘m'?ﬂrgr 0- gl? i%ra%}ag I ?hl?slde was
Pmﬂ: RScSRI-bepyéngulfosiyle(5-chloro-1, z 3 5 tetrabydro A g dinza. -

cﬁég%éﬁlt%éﬁn@éﬁri iji) e aba VA B! @1?'1 D405 Dt s%ﬁd,vl@l% 7o) (MH™.

(RS, SR) - benzenesul fonyl - (5-chl oro-1, 2, 3, 8-tetrahydro-4
, 8-di aza- cycl opentala]inden-2-yl)-fluoro-acetic acid

et hyl ester as a white sggahﬁi,,] =423 (MH+). Exanple
26-27 26

((R&SRR)behmaﬂb&m-(khmo(—ﬁ—ﬂmmm 268, 4-tetoahydio-2ydogentafh]indol-2-
ngpdﬂlfbr%%ét&%{ﬁ dﬁ[emyi Q88 nd (RY SRy bMGsAfR1-¢7-3Eb M 0-8-fluoro-

ester
(RS, 5158 3 BdeizahydsercydepantablipdelrdbyR-fuoneracetici@id methyl ester

1,2,3,4-tetrahydro-cyd enta[b]lndol | )-fl uoro-acet
WBesRamsagenconbrsiribior 3 groreimpenty))-

2k &R 2R m@lﬁglzéﬁ?:? %H{i £ B}.’dm(; lESU%{o‘i’ofp:ﬁeﬂﬁS’ hGARORRNPErdchloride was

acetlc acl este

peepaiebRS. W) fbeumslﬁfw@ﬁ&(%bm-ézﬁmomw Sdbtrehydte- was

T AEPE a2 fopanioreiepcid ety gog Bl tpogmpcliy s 94
486 YWD ); (eymtupe A6 )adris] (nﬁsﬁﬁa)-bzn;dn):sxﬂfom} T ﬁuoxzb 1 2 3 4-
té@ahg'ﬁl'o-gfcio% n%?b]@n&olgr%) RLW. 50k L8 nlye%yldéér as a light brown solid,

- MS: 484; 486 (MH"); (example 27). The two regioisomers were obtained in a ratio of 1:1

and separated by column chromatography on silica gel with heptane/EtOAc 2:1.

Example 28
(RS SR)-2- (6—chloro—2 3,4 9-tetrahydro-lH-carbazol—Z—yl) -2 (naphthaiene- -sulfonyl)-

propionic acid methyl ester

28.1

- To astirred suspension of 3.1 g (0.019 mol) of naphthalene-1-thiol and 2.94 g (0.021 mol,

1.1 eq) of K,COs in 100 mL of propan-2-one cooled at 0°C, 3.15 g (0.029 mol, 1.5 eq) of

chloro-acetic acid methyl ester were added in one portion. The ice bath was removed and
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20 486 (MH); (exanple 26) and
(RS, SR) - benzenesul f onyl - (7- br omo- 8-fl uoro-1, 2, 3, 4-
t et rahydro-cycl openta[ b] i ndol - 2-yl) -fl uoro-acetic acid

W h Lzseéter as a light brown solid, MS: 484; 486
%6; Cexanmpl e 27). The two regzsm somers wer BCT/EP2005/002869

obtained in a ratio of 1:1 epar ated by col umm

chromat ogr aphy on silica % wi th hept ane/ Et OAc 2: 1.
flormrgyie was stirred an additional 4 hours. The reaction was filtered, the

e S TIEe € €. l
(sEiSéR) v c(r%gelagnhgftﬁe 2 E’ﬂfﬂ;ﬁﬁ)%/ &1 B?‘%’é?‘% X dg*ﬁngtgb *i!r"i‘[f ﬁ%MeOlZI 43¢
é@ 9%} 111238 12 eq)pfgxene EM@S%WWW&EHWgre(aﬂdéﬁlﬁzd the reaction
'ﬁﬁ@m@{vaé"&ﬁ%&@%? %?gﬂt at ﬁ"l‘of[‘h@%ﬂs %BI% %r%iﬁ%f? %‘E{e Fgwghg?mporated and

reggmepgnﬁgd b golum ch_rcoz@a@g;apby 8Gich edrvittabettire/EOAc (fom

[ ison. .The.jce
%Sﬁf% O Mo o8 s B B B BE - BBl i Bt eter as a
light yeHewradlabS: 865 B'0r e was stirred an additional 4
hours. The reaction was filtered, the solvent

g@porat ed and the resulting residue was taken up in
100 m. of McOH..14.3 g (0.023 nmol, 1.2 eq) of oxone
(Ipot assi um per oxynonosul fate) were added and the

actiiresd sobwits &.Thes (01 10rmm 0561Eph1ﬂuial§ht~la¢ulﬁ7ﬁyl) -Bbetic acid methyl

%ﬁéltiriel‘gﬁgﬁéf)ghffr ff%fg%ﬁ'g{lo ].é&ir{g%kﬁ ri',a]{.elva grg efglﬁonofsodjum

sydtherady@4 M iMeopi)ave¢ BddadcAftér nming 111 4. 0111@011 D1 eq) of 2-
%gl@{&e% )7/?11 I%%@ieaquhg}eaeP t haI =ne les S%%'Ré‘écghours followed

as a
bwm)addmsnﬂ 4 Hmla ab60°C; dﬂude k»vutﬂm mnemfs NE LD agd(eRtrtéd with EtOAc.

Bl ARG B Vi B Spd e Cotumn

mnmq,gmph;aos slit pelwith heptetiefrOmet(frox e td 5: 2%1&1&&@ 1.78 g (48%) of

Pt SRS LA oRE o MeaP- Sitththid Mot et 3 acemic mixture

of dizsteonmess, Sight sradgabil RIS:f361 (BHTours fol l oned by an

additional 4 hours at 60C, diluted with agqueous NH4Cl

ggg extracted with Et OAc. The conbi ned organi c phases
Te dried over Na2SO4, filtered and evapor at ed.

Col umm 15 chromat ography on silica gel with

e o Aoy thteAmpld 3. 0. 74 §.(49misad) of(inepli@aliede-1 &lﬂoﬁﬂ&@-oxo—

TANE ST SUETTINE TR

girasl eneqref NaH (60%) veteatird ahll thd¥iactidlmidMte)was stirred 30 minutes
before the addition of 1.03 g (7.2 mmol, 1.5 eq) of methyliodide. The reaction was gtirred

* over night, poured on water and extracted with EtOAc. The combined organic phases were

dried over Na,SO,, filtered and evaporated. The resulting two diastereomers were
separated by column chromatography on silica gel with AcOEt/heptane 2:1, yielded 0.30 g
(17%) of (RS,SR)-2-(napht_halene—i-sulfonyl)—z- (3-oxocyclohexyl)-propionic acid methyl
ester as a white foam MS: 375 (MH") and 0.42 ¢ g (23%) of (RR,SS)-2-(naphthelene-1-

-sulfonyl)-2-(3-oxocyclohexyl)-propionic acid methyl ester as a white solid MS: 375

(MH).

28.4

In analogy to example 3.2, from (RS,SR)-2-(naphthalene-1-~sulfonyl)-2-(3-oxo-
cyclohexyl)-propionic acid methyl ester and {4-chloro-phenyl)-hydrazine hydrochloride -




28.3 In analogy to exanple 3.1: 1.74 g (4.8 mol ) of
(napht hal ene-1 -sul fonyl )-(3-o0xo 20 cycl ohexyl)-acetic
acid nethyl ester was dissolved in 10 nL of DWF at OC

232 (5.3 mmol,1.1 eq) of NaH (60% were @Qﬂﬁﬂ,gg%
Wq;’r‘?@”gggﬁl on mxture was stirred 30 mnutes Baparal> 006

10

the addition of 1.03 g (7.2 rmbf—:'?’“l 5 eq) of

nmet hyl i odi t|o s st ed r ni ght
pwa%mpawdigﬁéﬁén@ yiep ORE Carbivol oy i2nuphtbalene-
O b %y, 1]12 AsReniveLE maﬁﬂe@tepys%m%%@&d ! 48@%@&{?“0'
evaporate The resulting two di astereoners were

separated by colum chromatography on silica gel with
Ac(Et/hept ane 2:1, yielded 0.30 g (17% of

(RS, SR) - 2- (napht hal ene- | - sul Examle 2@- ( 3- oxocycl ohexyl)

-pr0|on|c add ester as_a white foam M5
(MES SR (6 chinrg 4 bintersrhytim Begerborok iy Auraphihalene-2 sulfonyl)
sulfonyl) 2- ( 3- oxocycl hik-aPIdORE@M GteaCi d et hyl

ester as a white solid . 375 30 28.4 In analogy to
exapple 3.2, from
(RS, SR) - 2- (napht hal ene-1 -sul fonyl) - 2- (3- oxo-

Cé{:q:rmlftg?}()y ﬁﬁ%ﬂgpl g aCI dg%e& T a%—acaﬂc acid methyl ester

2 IQ 22dqn ﬁ?@%ﬁ@&%&ﬁ&eﬂt Qéd\&ﬁéi:h le@RAELhwhite solid, MS: 265
RS -2-(6-chloro-2,3,4,9-tetrahydro-1H carbazol - 2-y ‘

apht hal ene- 1- suI fonyl)-propionic acid nethyl
ester as a brown solid, Ms: 483 (MH+). Exanple 29
(B2 SR) - 2- (6-chl oro- 2, 3, 4,9-tetrahydro- | H carbazol - 2-y
|)-2-(napht hal ene-2-sul fonyl)- s propionic acid nethyl
nal o

A shersheR B Bt oo o2 o o st

| CEfRIhexkR]-GHAPAR éi:a&é@@ﬁbnﬂiaeBMZm%hﬁqrm&ma@%h@xyi) acetic acid

15

20

aci-d net hyl ester as, a white solid, M S) +
omethyl gstgras agggereis %P%dlz%ﬂzomﬁs@hsht orange SRS, 361 (.
(napht hal ene- 2-sul fonyl )-acetic acid nmethyl ester and
cyglghexen-| -one was prepared

(napht hal ene-2-sul f onyl ) - (3- oxo- cydohexyl ) -acetic add

nmet hyl ester as a race ture of t er eoner

| I‘bﬁ%/ Qﬁ—'}%ﬁﬁ)@éﬁlﬁ?) e ZB%ﬁo%élagh)](:}q#ne 2 fgn)afﬁ (3-oxo- cycl%hexyl) acetic acid
“methyl ester and methyliodide was prepared (RS,SR)-2-(naphthalene-2-sulfonyl)-2-(3-

- oxo-cyclohexyl)-propionic acid methyl ester as a white solid, MS: 375 (MH").

29.4

In analogy to exainple 3.2, from (RS,SR)-2-(naphthalene-2-sulfonyl)-2-(3-oxo-
cyclohexyl)-propionic acid methyl ester and (4-chloro-phenyl)-hydrazine hydrochloride
was prepared (RS,SR)-2-(6-chloro-2,3 ;4,9~teﬁrahydro-IH—carbazoI-Z—yl)—2-(naphtha1ene—
2-sulfonyl)-propionic acid methyl ester as a light yellow solid, MS: 483 (MH").

Example 30
(RS,SR)-2-(6-chloro-2,3,4,9-tetrahydro-1H-carbazol-2-yl)-2-(3,4-dichioro-
benzenesulfonyl)-propionic acid methyl ester o

30.1



15 In anal ogy to exanple 28.3, from
(napht hal ene- 2- sul f onyl ) - ( 3- oxo- cydohexyl ) -acetic acid

- nmethyl ester and nethyliodi de was prepared

W ReS®2s%- (napht hal ene- 2- sul fonyl ) - 2- ( 3-

- -54 In _.gnalpgy to exanple 28.1, . .
 3optig R PRI bsED R THE TR STiaqtoRstessauners light yellow solid, MS: 380
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oxo- cycl ohexyl ) - propi oni ¢ acid ngthyl ester as & WHite o>
solid, Ms: 375 (M#). 29.4 In al ogy to exanple 3.2,

cRRAEP PRy bR FAHERR b QR 45 SIBeceeic acid mety

( ésterhbapoerpieiipl4-dihibrazh aneelnsdif @ot)-suetic ecid wethyl ester as a white solid,

P
(é@og%&?% chl oro-2, 3, 4,9-tetrahydro- 1H car bazol - 2-y

l')-2-(napht hal ene- 2-sul fonyl)-propionic acid nethyl
esoer as a light yellowsolid, Ms: 483 (Mt). Exanple

30 ,
S 080 B S 2020 8 o e
meadiclabek@r-1-3e WwabPrdfited (R ATBIITE kOB 2B8E0ox0-cyclohexyl)-

from |

. ester was prepared
(3, 4-di chl oro-benzenesul fonyl )-acetic acid net hyl
eaérﬁr as a white solid, M 284 (MH). 30.2 5 In |
a ogy to exanple 28.2, from
(3, 4-di chl oro-benzenesul fonyl )-acetic acid net hyl

?gt ?ia(qug?fgld eRatSple a@se&ohf g;f-dy&;&}rgr&ﬁﬁn@ﬁgfonyl)-ﬁs-oxo_cydohe;qd)- '

, 4-0Al, 0] -penzenes ony - - 0X0- (0] X - .
afeticacg ﬁ@ftﬁw gettigdt Wﬁ@éﬁ%&ﬂ%ﬂﬁ%&#dxﬂom-
dbﬁ%ﬁmﬁz-(hiﬁ&qmﬂa&mgﬂb#ﬁdﬂc WEid &8yl dstdrthl a aBitSsolid, MS:

10 al ogy to exanple 28. rom |
(§?£{Mﬁg}1l or o- benzenesul f onyl ) - ( 3- oxo- cydohexyl ) -

acetic add nethyl ester and nethyliodi de was prepared
(B®4SR) - 2- (3, 4-di chl oro- '
benzenesul f onyl ) - 2- ( 3- oxo- cycl ohexyl ) - propi oni ¢ add

Byl st 259 Sl a0katl N o 108, (M) i s ono
( By%aefh%kyl?-};é@piéni_@ia@ﬁ Retybaeaana bRy phedyli-By8%@me hydrochloride
cydohexy _Eéo% ionjc acid nethyl ester an o
( WagBrepRISd S ﬁbﬁr@éﬂaﬂ-ﬁé%@r Figror Hewarbazol-2-y1)-2-(3,4-dichloro-
benzenesulfonyl)-propionic acid methyl ester as a light brown solid, MS: 501 (MH").

| Eﬁcam'ple 31
(RS,SR)-2-(6-chloro-2,3,4,9-tetrahydro-1H-carbazol-2-y1)-2-(toluene-3-sulfonyl)-
propionic acid methyl ester

31.1
In analogy to example 28.1, from 3-methyl-benzenethiol and chloro-acetic acid methyl

ester was prepared (toluene-3-sulfonyl)-acetic acid methyl ester as a colorless oil, MS: 229
(ME). |

31.2

In analogy to example 28.2, from (toluene-3-sulfonyl)-acetic acid methyl ester and
cyclohexen-1-one was prepared (3-oxo-cyclohexyl)-(toluene-3-sulfonyl)-acetic acid
‘methyl ester as a racemic mixture of diastereomers, light yellow oil, MS: 325 (MH™).
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was prepared

(RS, SR) - 2-(6-chl oro-2, 3, 4,9-tetrahydro-| H carbazol - 2-y
| )-2-(3,4-dichloro- benzenesul fonyl)-propionic acid
nmet hyl ester as a |ight brown solid, Ms: 501(

We200591285631 20 PCTIE%ZOO:!OOZSGQ

(RS, SR) - 2- (6-chl oro- 2, 3, 4, 9-t eP? ahydr o- 1H car bazol - 2-y

Ii 2- (tol uene-3-sul fonyl)- propionic add nethyl ester
In anal ogy to exanple 28.1, from

3- nethyl benzenet hi ol and chl oro-acetic acid nethyl

Qﬁh@ﬂo 5 eRbRPRIBG, Gonl ﬁlé&eéb@f %ﬂ'cﬁih'e%}lﬂolueﬁ@%t& Wacetic acid

color ess oi |

neth est
efftﬁr %é!ln@ flogid ex¥anpiceared (BS,SRI-grp-oxo-cyclobexyl)-(toluene-3-

@mﬁwﬁoﬁoﬁlﬁﬁ& 5&@ YetiyRedbd £ aaﬂm sBEA,ME: BIYRirANd
cycl ohexen-1-one was ‘prepared

3- oxo-cycl ohexyl ) - (tol uene- 3- sulfonyl) acetic acid

#hyl ester as a racemic mixture of diastereoners,
light yellow oil, Ms: 325 (M#). WO 2005/ 092856
E’ﬂr&ﬁ&%@@%@&%&% froa (RSIRI2A$Lo20 2 Q8N extyD - GXIRIRL-8-sulfonyl)-

rom

GBQR;%JS e apetly epter e (ferldoro-Rhgnyoriyidraziradhydsochlpride was prepared
?RS S‘RSJ 2-?51&!0&@3 aBtyli I@E’(g qer. Xﬁﬁaz%[@%@f 8% toluene-3-sulfonyl)-

- (3- oxo- cydohe (tol uene-
mprl@my a§1 @bvlcmﬁetamhgilt hmvnwohésb@p 446(MHhi t e
solid, Ms: 339 (M#). 5 31.4 I'n anal ogy to exanpl e
3.2, from
(RS,SR)-Z-(S-oxo-cycIohexyl% Iuene 3-sul fonyl) -
propi oni ¢ acid met hyl ester 3P
(4- chl henyl I 0 .
(RS, SFS}ir ‘?6 @%c%rrogdgs% F‘%“mi‘g‘r"'ﬁﬁcf%a?ﬁ LS mfﬁ‘gx”
1) - 2- (t ol uene- 3bsnremesH mr@wpma@damﬂwb est er
as a light brown solid, NB 446 (MH). 10 Exanple 32
BR$ SR) - 2- (6-chloro-2, 3, 4, 9-tet rahydr o- | H car bazol - 2-y
[)-2-(3- nethoxy benzenesulfon)l) propionic acid

'Iﬁﬁﬁ‘éib b am ??e 2B.1, Eﬁnﬁlﬁﬁe@%ﬂ%ﬁéﬁﬂﬂbﬁﬁﬁomﬁi&ﬁb acid methyl

3- neth enet hi ol and chioro-acetic_acid_nethyl
;gere‘gqsgfemgd 6}-spsahaxy-benzenesulfonyl)-acetic acid methyl ester as a light brown

bt 1R yxlggpzenesulfonyl) acetic acid methyl ester
as a llght br'own

32.2

In analogy to example 28.2, from (3-methoxy-benzenesulfonyl)-acetic acid methyl ester
and c?dohexen—l-one was prepared (3-methoxy-benzenesulfonyl)-(3-oxo-cyclohexyl)-
acetic acid methyl ester as a racemic mixture of diastereomers, light orange oil, MS: 341
(MH™).

32.3

In analogy to example 28.3, from (3-methoxy-benzenesulfonyl)-(3-oxo-cyclohexyl)-acetic
acid methyl ester and methyliodide was prepared (RS,SR)-2-(3-methoxy-
benzenesulfonyl)-2-(3-oxo-cyclohexyl) -proplomc acid methyl ester as a colorless oil, MS:

355 (ME).

324



oil, M5 245 (M+). 32.2 1In analogy to exanple 28. 2,
from (3- nmet hoxy- benzenesul f onyl ) -acetic acid net hyl
ester and cydohexen-|-one was prepared

Wéga({gﬁ)ggg%(y- benzenesul f onyl ) - ( 3- oxo- cydohexyl) Pé?/EPZOOS/OOZSﬁ
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eticacid nethyl ester as a r§16cerric m xture
di astereoners, light orange oil5°Ms: 341 (MI+) 32.3

I I f
RN TR AU N ————————
a:?ﬂd%dﬁt) hyropisilieacidnathyb et drpiiiddehl vrsplpnel) Hydehzine hydrochloride

R pEeme TR R 2.5 vy PRk 22 (-methory-

ehiunlesidfoingl)-Bepdnkodcl medFy] edtkr asMSight BRSvrl ddH#) MS3224MH ™).

WD 2005/ 092856 PCT/ EP2005/ 002869 -56 In anal ogy to

exanple 3.2, from ‘ :

(RS, SR) - 2- ( 3- met hoxy- benzenesul f onyl ) - 2- ( 3- oxo-

cydohexyl ) - propi oni ¢ aci d mExhyplples3d er and
&j&é&)g%?}%g%iunzm{gs%hﬁ?— IjYquﬁgpclx—g,rf’l,ai?Qg’cetrVﬁ%dm-1H—~carbazol~_2-yl)-
(RS, SR) - 2- (6- chl or o- 2, frogidhit etidaisthyiestert car bazol - 2-y
|)-2-(3-met hoxy- benzenesul fonyl)-propionic acid

#aiihyl ester as a light brown solid, M: 462 (MH). 5

Exanpl e 33 '

b A AL A RIS SRS Ry e

esteewaSfreparetli2-ahklk0-@ynicnear il )eacdBe dcid biedll ester as a white solid,
i@gg{ﬁmnzenet hi ol and brono-acetic acid nethyl 10
St repared (2-chloro-benzenesul fonyl) -acetic

acid nmethyl ester as a white solid, Ms 249 (MH).

33.2 In analogy to exanple 28.2, from
(2-chl oro-benzenesul fonyl)-acetic acid nethyl ester

nd cydohexens| - was,, p ared .
08 5BPEY 6 BBt 1 FRIoso eBzens oy rapeticasiq ety ester and
agicloh@ienyl-ons Wwes prpardd (MEI@r@—HEh?Séﬂé&ﬂfcﬁlfyl)—(3—oxo—cydohexyl)—acetic
da.lcn ngetrhe ecter ab a %fg.)c_leg:rié R c!»f dia'\é%éregélgrs,( M{gﬁéss oxii/lg 345 (MH™M).

33.3

In analogy to example 28.3, from (2-chloro-benzenesuifonyl)-(3-oxo-cyclohexyl)-acetic
acid methyl ester and methyliodide was prepared (RS,SR)-2-(2-chloro-benzenesulfonyl)-
2-(3-oxo-cyclohexyl)-propionic acid methyl ester as white crystals, MS: 359 (MH).

33.4

._In analogy to example 3.2, from (RS,SR)-2-(2-chloro-benzenesulfonyl)-2-(3-oxo-

cyclohexyl)-propionic acid methyl ester and (4-chloro-phenyl)-hydrazine hydrochloride
was prepared (RS,SR)-2-(2-chloro-benzenesulfonyl)-2-(6-chloro-2,3,4,9-tetrahydro-1H-
carbazol-2-yl)-propionic acid methyl ester as a light brown solid, MS: 467 (MH™).

Example 34
(RS,SR)-2-(6-chloro-2,3,4,9-tetrahydro-1H-carbazol-2-y1)-2-(2-methoxy-
benzenesulfonyl)-propionic acid methyl ester

0 34.1



I n anal ogyto exanple 28.3, from
(2-chl oro-benzenesul f onyl ) - ( 3- oxo- cydohexyl ) - aceti c
add nmet hyl ester and nethyliodi de was prepared

w(é%?%{?@%éz (2- chl or o- benzenesul f onyl ) - PCT/ER2005/002869

10
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25

cyclohexyl)-propioni95ggd nmet hyl est
white crystals, Ms: 359 (MH). 720 33.4 In analogy to

FXRRLG o <Famblk 281, from 2 methmyrbonzanethiol and shloro-acetic acid methyl
esteloienprE)arpl @pinethiosy-henzbneet fonhl) @stterac@indethyl ester as white crystals,
fva" 2_4, @gigﬁ)_henyl ) - hydr azi ne hydrochl ori de was

par

pre
(RS, SR) - 2- (2- chl or o- benzenesul f onyl') - 2- (6-chl oro-2, 3, 4

‘382t etrahydro-1 H carbazol -2-yl)-propionic add net hyl

ester as a light brown solid, MS: 467 (MH). 25

FR& 3 oo 2 mgonr Pagaeelynk apeizeh . metp e

' 2)d 2ydGhemst-haheyas papasda@uhéthoy)-berpeapiliniyl) €& oso-cycdlohexyl)-

s R T R
OMEED.hoxy- benzenet hi ol and chl oro-acetic acid nethyl
ester was prepared (2-nmethoxy-benzenesul fonyl)-acetic
%%Bd nmet hyl ester as white crystals, Ms 245 (MT).
"2 5 1n analogy to exanple 28.2, from
(2- met hoxy- benzenesul fonyl)-acetic acid nethyl ester
Emehalygyl to leratapie 28.0feomd 2 -1pepay-Behzenesulfonyl )-(3-oxo-cydohexyl)-acetic

A T R A

bemerehesutfonyl)-2+(34dxghtyclphbtydwp@ipioniddeid 2dthyl edterdislalightiyellow solid,
.hgg exanpl e 28.3, from
E‘l}%'? mﬁx—ﬁ)'benzenesul fonyl) - (3-oxo-cydohexyl)-acetic

‘acid nethyl ester and nethyliodi de was prepared

8%, SR) - 2- ( 2- net hoxy-
benzenesul f onyl ) - 2- ( 3- oxo- cydohexyl ) - propi oni ¢ add

T LA R R

(RBERRYD-Préponie bl nyethrzen asd {4 eilyo) phdn{i3-18@azine hydrochloride

R BrTpe BRSR ) CrepIeE e A T SRR bk 7)-2-(2-methosy-

BéeRAéRonyl)-propionic acid methyl ester as a light brown solid, MS: 462 (MH").
(RS, SR)-2-(6-chloro-2, 3,4,9-tetrahydro-1 H carbazol - 2-y
l)-2-(2-met hoxy-

Example 35
(RS,SR)-2-(6-chloro-2,3,4,9-tetrahydro- 1H-carbazol-2-yl)-2-(4-fluoro-benzenesulfonyl)-

propionic acid methyl ester

35.1

In analogy to example 28.1, from 4—ﬂuoro~5enzenethiol and bromo-acetic acid methyl -

ester was prepared (4-fluoro-benzenesulfonyl)-acetic acid methyl ester as a colorless oil,

MS: 233 (MH™).

35.2

- In analogy to example 28.2, from (4-fluoro-benzenesulfonyl)-acetic acid methyl ester and

cyclohexen-1-one was prepared (4-fluoro-benzenesulfonyl)-(3-oxo-cyclohexyl)-acetic acid
methyl ester as a racemic mixture of diastereomers, white crystals, MS: 329 (MH™. '




benzenesul fonyl )-propionic acid nethyl ester as a
light brown solid, M. .462 (MHO . Exanple 35 20
(RS, SR) - 2- (6-cbl oro-2, 3,4, 9-tetrahydro-1 H carbazol - 2-y

wo haododdsd | uor o- benzenesul fonyl ) - propi oni ¢ acpeyaPidasborsso

10

ester 35.1 1In analogy to exar]'@,laq 28.1, from
4-f 1l uoro-benzenet hi ol and bronb-acetic acid nethyl
t.er was prepared (4-fluoro-benzenesul fonyl)-acetic
aci'd nethyl ester as a colorless oil, 25 Ms: 233
(MH). 35.2 1In analogy to exanple 28.2, from
(14 afidlogyrto-clsampleres; fifoom (4-flueroet dnzezasul fonyl {3 -osstcpelobexl)-acetic

hexan-J - .
ARG et AL BARRNS Brepared (RSSRI-2:(4-flugrebenzencsulfonyl)-2-

dBadxonptibldxybsprepiatc acid awthyl ester astadight pdllow solid, MS: 343 (MH™).

di astereoners, white crystals, Ms: 329 (MH#). WO

é%OS/ 092856 PCT/ EP2005/002869 -58- 35.3 In analogy to
é4rrpl e 28.3, from

(4-fluoro-benzenesul fonyl) - (3-0x0-cycl ohexyl)-acetic

doiadalogt doydxamplect.2 dinein (RE,6R}-2 € dt fimrodsnpmepafangt)-2-(3-oxo-

RS, SR~ 2- (4-f1 - b Iy f - . .
(S0 bRl € S SR A B Moo Bhprl) iy dreaine hydrochloride
| virag Iptepyedd (RS, 300 +1-(6-chBro-3 83, 9-Mtkehyd fo- B-carlhazob gl Jo2n4-fluoro-

t L2, f . . . :
eSS TS A P o5 g oits splid g 450 OET).
cydohexyl ) - propi oni ¢ add net hyl ester and
(4-chl or o- phenyl ) - hydrazi ne hydrochl ori de - was
d
?ngpgrR;e 2-(6-chloro-2, 3, 4, 9- i ?lgr?;%r o- | H carbazol - 2-y
| {RSZSR) 4~ {3-tidofo-bberaestdoullh-anis- M aroen B,4/9- e tabydrortloptbazol-2-y1)-
ester as a white solid . 450 10 Exanpl e 36

VS Tl
(RS, SR) - 2- (3- chl or o- be%’é’@h“é’é%ﬁ‘%%ﬁﬂ%ﬂ)z’?"f%- chloro-2, 3, 4

15
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,iaﬁ;t et rahydro-| H carbazol -2-yl)- propionic acid mnethyl
&hr 36.1 In anal ogy to exanple 28.1, from -
3-chl oro-benzenet hiol and brono-acetic acid nethyl 15
eltaasloppto el 2811,(Bom B dilaroenzertlsiol dnchyionaeertic @cid methyl

ag er ‘qust ];r)%lpa:r%at(g-rch?osro-abe%gén%g | o%%l)gaicleﬁc 24P me%ﬁlyg ebtMH9a colorless o,
MS: 249 (MH").

- 36.2

| In analogy to example 28.2, from (3-chloro-benzenesulfonyl)-acetic acid methyl ester and

cyclohexen-1-one was prepared (3-chloro-benzenesxﬂfony1)-(3-oxo-cydohexy1)-acetic
acid methyl ester as a racemic mixture of diastereomers, light yellow oil, MS: 345 (MH™).

36.3

In analogy to examplé 28.3, from (3-chloro~benzenesulfony1)—(3~oxo—cydohéxy1)-acetic
acid methj?l ester and methyliodide was prepared (R.S,SR)-2-_(3¥chloro-benzenesulfonyl)—
2—7(3-oxo—cyclohexy1)-propionic acid methyl ester as white solid, MS: 359 (MH™.

36.4

In analogy to example 3.2, from (RS,SR)-2-(3-chloro-benzenesulfonyl)-2-(3-oxo-
cyclohexyl)-propionic acid methyl ester and (4-chloro-phenyl)-hydrazine hydrochloride




10

36.2 1In analogy to exanple 28.2, from

(3-chl oro-benzenesul fonyl)-acetic acid nethyl ester

and cycl ohexen-|-one was prepared

3-chl or o- benzenesul fonyl) - (3- oxo- cydohexyl ) -acetic 20
WAPEOREPAyl ester as a racenic mixture of PCT/EP2005/002869
di astereoners, light yellow o0i13945: 345 (MH). 36.3

I n anal og to exanpl e 28.3, from

(vBis ot e (RHTONELdrichlongbpnyepenkionyl) dolfeshidio- 52,45 etrahydro-1H-

Rt 0 BBl AR B Dk A8 BUe e

2- ( 3- oxo- cydohexyl ) - propi onic acid nethyl ester as
white solid, Ms: 359 (MH). 25 36. 4 In anal ogy to
exanple 3.2, from

Example 3
. (RS, SR) - 2- (3 chl or o- benzenesulfonyl) 2-(3-0)to-

cydohefBS.$Rpf@phlori-2,3269-tetrabyfno- IHshﬂJaZdﬂli-yl) fluoro-(4-fluoro-
4-chl h |
5005/ 052856 PCTI ERRIEIEBEHELEERPRLAGLIR,

_(g Y SR) - 2- (3-chl oro-benzenesul fonyl') - 2- (6-cbl oro-2,3, 4
t

et rahydro- 1H carbazol - 2-yl)-propi onic acid mnet hyl
ester as a white solid, Ms: 467 (M#). Exanple 37
(rsnaryy teeremple b-b, mom (gﬂuewbmmulfméhﬁaam@owl) -acetic

I
aHdhuLBFtﬂ fsc?%{r agaﬁ\ﬂﬂu?r Hﬁ?{@ﬁﬁfék}[ﬁfo eaé anp?fe%&}zeﬁ ]@&r‘iﬁg -fluoro-(4-
memm@@ﬁi@mmhwcmhem}mc asid sttt p$tyr asaqetarless oil, MS:
hiehhyl ester and N-fluorobenzenesul fonim de was
pregarea (RS, SR) - f | uor o- (4-
fl uor o- benzenesul f onyl ) - ( 3- oxo- cydohexyl ) -acetic acid
PEthyl ester as a colorless oil, M5 10 347 (M),
37.2 In analogy to exanple 12. 2 from

; (IB eﬁ é’)faﬁgrg%lé k) ﬁ}ﬁng{l.ﬁgﬁ)z elrJ 4; lgt%] )begﬁer&&afonyl) (3-oxo-

15

25

(aﬂrcloh Joagstie agitl yneibyd ester nei Mydﬂmmmyﬂélydwne hydrochloride was

UEPREF RSB (Gschlorp-2.5 4 Y tetabydap T sashaol2 ) fperss 4 flporo-
-Henperesulfohyl }-ametio adi8 niweing estersas|afverivd splid i 4544 ).

met hyl- ester as a white solid, Ms: 454 (MN. Exanple

38

(RS, SR) - (3-chl or o- benzenesulfonyl) (6-chloro-2, 3,4, 9-t

et rahy(lro- 1H car bazol - 2- y| Example 38

(RS,SR)-(3-chloro-benzenesulfonyl)-(6-chloro-2,3,4,9-tetrahydro-1H-carbazol-2-yl)-

flnoro-acetic acid methyl ester
38.1
In analogy to example 12.1, from (3-chloro-benzenesulfonyl)-(3-oxo-cyclohexyl)-acetic

acid methyl ester and N-fluorobenzenesulfonimide was prepared (RS,SR)-(3-chloro-
benzenesulfonyl)- flunoro-(3-oxo-cyclohexyl)-acetic acid methyl ester as a white solid, MS:

363 (MH™).

38.2

In anailogy to example 12.2, from (RS,SR)-(3-chloro-benzenesulfonyl)- fluoro-(3-oxo-
cyclohexyl)-acetic acid methyl and (4-chloro-phenyl)-hydrazine hydrochloride was
‘prepared (RS,SR)-(3-chloro-benzenesulfonyl)-(6-chloro-2,3,4,9-tetrahydro-1H-carbazol-
2-yl)-fluoro-acetic acid methyl ester as a white solid, MS: 471 (MHT). '
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fluoro-acetic acid nethyl ester 38.1 20 In analogy to
exanple 12.1, from

(3-chl oro- benzenesul f onyl ) - ( 3- oxo- cyclohexyl) acetlc
add net hyl ester and N-fl uorobenzenesul foni m de

- WOPEYE®E (RS, SR) - (3-chl oro- benzenesul fonyl) PCTIEPZOO::/OOZS@

fluoro-(3-o0xo0-cycohexyl)-aceti aC| d nethyl ester as a

white solid, NS ?>63(|\/|—|-Ir)Ei 8 25 In anal ogy to
exanple 12.2, from (RS, SR %ﬁo benzenesul f onyl ) -

fluor - -
( PRty §R%E%ﬁ?sifii%i‘§%@ﬁ§% LEE- BEb kBT RuBR 3-luoro

pr epar ed onyl)-dcetic acid methyl ester

{RS SR) - (3-chl . oro- benzenesul fonyl ) - (6-chl oro-2, 3, 4, 9-
9e](rahydro | H carbazol - 2-yl)-fluoro-acetic add net hyI
ester as a white solid, Ms: 471 (M+). WO 2005/ 092856

IRGHI QOHM8H91, r SR 3ET @Bl n3Shethiol and chloro-acetic acid methyl
(6-chloro-2,3,4,9-tetrahydro-i H carbazol - 2-yl

| e(S’F@F \ie g BIe(PSIeldl (Q&I@m@sn%@ﬁ@é@wamvc ade rpeshy estar #het cmrless oil,

psten @%Y, 5 In analogy to exanple 28.1, from
3-fl uoro-benzenet hiol and chl oro-acetic add net hyl
ester was prepared (3-fluoro-benzenesul fonyl)-acetic
e?d methyl ester as a colorless oil, MS: 233 (MH).
39.2 1In analogy to exanple 28. 2, from
In3mblogp E@eﬁa{tﬁ@l’@§ 2 0¥ o BB h£enBRilHnYBLdaic £34 Glethyl ester and

and, 10 cyc exen- | - one. was prepared

qysbhﬁlﬁﬁarhﬂ%i%memeﬁémﬂqone cxpes ey ighebdypgo-axstabiegy]) -acetic acid
Iﬁeﬂh?l SRE QYL r RLEE mBSuR Jf%ﬁz%f@ré‘cirﬂ% e Egjow oil, MS: 329 (MH™).
di astereoners, |ight yellow ol MS:®7329 (M) . 39.'3
In anal ogy to exanple 12.1, from
fl uor o- benzenesul f onyl )-(3- oxo- cycl ohexyl ) -acetic
add nethyl ester and N-fluorobenzenesul foni m de was

| BIARREH &%&ﬁiz {10005 (ol bLhHOLATREDRESH. LRI 7D -aceric

(3-oxQ-cyc “acetic add nmet hyl as_a
aggl mgth Mteraggl JO eggemsdfomde was prepared (RS, SR) ﬂuoro (3-

fluoro-benzenesulfonyl)- (3-oxo0-cyclohexyl)-acetic acid methyl ester as a white solid, MS:
347 (MH). |

394

In analogy to example 12.2, from (RS,SR)-fluoro-(3-fluore-benzenesulfonyl)-(3-oxo-

_cyclohexyl)-acetic acid methyl and (4-chloro-phenyl)-hydrazine hydrochloride was
- prepared (RS,SR)-(6-chloro-2,3,4,9-tetrahydro-1 H-carbazol-2-y1)-fluoro-{3-fluoro-

benzenesulfonyl)-acetic acid methyl ester as a white solid, MS: 454 (MH").

Example 40
{(RS,SR)-(6-chloro-2,3,4,9-tetrahydro-1H-carbazol-2-yl)- (3,4~diﬂuoro-benzene51ﬂfdny1)~

fluoro-acetic acid methyl ester

40.1

- In analogy to example 28.1, from 3,4~ diffuoro-benzenethiol and chloro-acetic acid methyl
- ester was prepared (3, 4-d1ﬂuoro-benzenesulfony1) -acetic acid methyl ester as a colorless

oil, MS: 251 (MH™).

40.2




In anal ogy to exanple 12.2, from

(RS, SR) - fl uor o- ( 3-f | uor o- benzenesul f onyl ) - ( 3- oxo-
cycl ohexyl)-acetic acid nethyl and

(4-chl or o- phenyl ) - hydrazi ne hydrochl ori de was 20

VP 2083856 PCT/EP2005/002869
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(RS, SR) - (6-chl oro-2, 3, 4, 9-tetrah§3dro | H car bazol - 2-yl)
-fluoro-(3-fluoro- benzenesul fonyl)-acetic acid methyl

eslne'-lﬂa]aSY o syaimpde 3BPi @Oml‘(@“l-dlﬂﬂol( enesRieml )eaawc acid methyl ester
t
(B o A A 2 b

rrmctiyd ackbinethyD EstenCas b taremmicanizgye vbdiestarepirer2 Bglit yellowo oil, MS: 347
q} fI uor o- benzenet hiol and chl oro-acetic acid

me ester was prepared 7

(3, 4 d| fl uoro-benzenesul fonyl)-acetic acid nethyl

este¥ as a colorless oil, M5 251 (M#). 40.2 WD

2005/ 092856 PCT/ EP2005/ 002869 -61 In analogy to

e I

(I RafEpr i SamlO P fom (G diftugrocbengencnlfonl (3;px0-cpeobesy)-
esicetic aciammeﬁwd: h&thea«dNﬂﬁmebmanwﬁwa’néde was prepared (RS,SR)~(3,4-
(3 Dz C 7

acdé IIICIOaCI enes ﬁgﬁ? ro~g3;¥%c} Fg%%}}ﬁ a%g cgirz:gci i F:éh)y}f ester as a white
dlsahﬂﬂviéxﬁﬁr(wﬂ*) ght yellow oil, NS 347 5 40.3 In

anal ogy to exanple 12.1, from

(3 04d' fl uor o- benzenesul f onyl ) - ( 3- oxo- cydohexyl ) -

YacttTc acid net hyl ester and

N-f| uor obenzenesul foni m de was prepared (RS, SR)- (3, 4-

di Il anelogy txemm;de U122 ofingyn) (RSJSBY{ 8,4 B nemo- by rteivswlfonyl atteoro- (3 ~0%0-
t 'S E]%ﬁ 1 EX gﬁl 51 %‘tﬁy]ta%tegx% rrg ghleO Ehgl%ylj\%drggée ﬁ}lfd\i'!)ﬁglonde was
( Fiﬁ,ejﬁkd (R\S &R)i(@chhlt@—%ﬁ@@i&ét&ﬂi}'ﬁi@ﬂﬂ—c)abﬂ@b—ﬂqu 3Hdnoro-

A e e P E B e er 21 white s, MS: 472 (M),
p

pre ared

(RS, SR) - (6-chl oro-2, 3, 4, 9-tetrahydro-| H car bazol - 2-yl)
-(3,4-difluoro- benzenesul fog%g l |f ro-acetic acid

met hyl ester as a white soli 11"%?2 (MK). 15 :

Ex aiR$,8R ¥ {6-chloro-2,3,4,9- tetrahydro 1H-carbazol-2 —ﬂ)—ﬂuoro—(pyndme—?» sulfonyl)—

(RS, SR) - (6- chlor02349t r ahydr, ar bazol - 2-yl)
-fluoro-(pyridine-3-sul foaﬁc§ (E%Rttgﬁ ac?d net hyl

eSifi

In analogy to example 28.1, from pyridine-3-thiol and chloro-acetic acid methyl ester was
prepared (pyridine-3-sulfonyl)-acetic acid methyl ester as a yellow oil, MS: 216 (MH™).

41.2

. In analogy to example 28.2, from (pyridiné—3-sulfon71)«aceﬁc acid methyl ester and
: cyclohexen-1-one was prepared (3-oxo-cyclohexyl)-(pyridine-3-sulfonyl)-acetic acid
methyl esterasa racemic mixture of diastereomers, yellow oil, MS: 312 (MH™).

41.3

In analogy to example 12.1, from (3-oxo-cyclohexyl)-(pyridine-3-sulfonyl}-acetic acid
methyl ester and N-fluorobenzenesulfonimide was prepared (RS,SR)-fluoro-(3-oxo-
cyclohexyl)- (pyndme-.'-}—mﬂfonyl) -acetic acid methyl ester as white crystals, MS: 330
(MH").



41.1 In analogy to exanple 28.1, from
pyridine-3-thiol and chloro-acetic acid nethyl ester
was 20 prepared (pyridine-3-sulfonyl) -acetic add

wRlohydoaggt er as a yellow oil, M5 216 (MH).
anal ogy to exanple 28.2, from reh2ddiooases

(pyri di ne-3-sul fonyl)-acetic a’o%z'rret hyl ester and
c%ld%hexen- 1-one was prepared

(3-0xo0-cydohexyl ) - (pyridi ne-3-sul fonyl)-acetic acid
nmet hyl ester as a racem c m xture of di astereoners,

 yll dnelugyit exduiple 312, fdmt(RS,SRE Mddr @ (3-oxaoplagkyl)opyridine-3-

l,e 12.1, . . .
AR s Gisaid e Brler apd st PhApy Pairaging higroghloride was
nedepared €RE,OR)-46dhird-L poi harshedies UH @banbld®-yiesuoro-(pyridine-3-

prepar.ed (RS, - f. wor o- ( 3:.0X0- .
5 CRPBHERFIC do et Bt o8 ARPSRTyw selih MS: 437 MEEDy
ester as white crystals, Ms: 330 (t) WD 2005/ 092856
PCT/ EP2005/ 002869 -62- 41.4 In anal ogy to exanple
12.2, from : _ le 42
. (RS, SR) - f | uor o-( 3- oxo- cydohg%jafin})- (pyri di ne- 3-
sul {R§)FR)-(Acklor s 123, dieiRhipyto-88lopenaifisiindol-2-y1)-fluoro-(3-methoxy-
(4-chl or o- phenyl) -blgxgr azuilpeyﬁydr ochl.c?r [ e as
pr epar ed enesuitonyl)-acetic acid methyl ester
( SR) - (6-chloro-2, 3,4, 9-tetrahydro-| H carbazol - 2-yl)
-fTtoro-(pyridine-3 5 sulfonyl)-acetic acid nethyl
- ester as a light yellow solid, Ms: 437 (M#). Exanple
10 4B analogy to example 19.1, from (3-methoxy-benzenesulfonyl)-acetic acid methyl ester

(RS, SR -(7-¢hloro-1, 2, 3, 4zt.etrahydr.o-cycl qpent.al.bli ndo

5 GRS St S s b s B LR Eba fopentyl-

madetiy beid shathyl edier s di@cdniic amatwgyf diastepcamplsewh@te dolid, MEN327
_(ﬁgﬁﬁihoxy-benzenesulfonyl)-acetic acid nethyl ester

a cl opent - 2- enone was prepared

( 3- net hoxy- benzenesul f onyl ) - (3- oxo- cydopentyl )- acetic
. agElznet hyl ester. as a racem c m xture of ‘

di astereoners, white solid, Ms: 327 (M+) 42.2 15 In

15 e AR S 1 o Red S Pavsh ety pxo-crclopenty)-

ag&tit Gcid ghéthyirbiey hn &Nt fiorabhzenesulfonimide was prepared (RS,SR)-fluoro-(3-

E\I- ﬁfglﬁ%%’: S g‘ﬁ 3 l.Y{ = LO@OgCeYdV(\)%gn’L%{)? gtricegcid methyl ester as a white solid,
MS: 345 (MH™). '
42.3

20 In analogy‘to example 23.2, from (RS,SR)-fluoro-(3-methoxy-benzenesulfonyl)-(3-oxo-
| cyclopentyl)-acetic acid methyl ester and (4-chloro-phenyl)-hydrazine hydrochloride was
prepared (RS,SR)-(7-chloro-1,2,3,4-tetrahydro-cyclopenta[b]indol-2-y1)-fluoro-(3-
methoxy-benzenesulfonyl)-acetic acid methyl ester as a white solid, MS: 452 (MH").

Example 43
25 - (RS;SR)-(3-chloro-benzenesulforiyl)-(7-chloro-1,2,3,4-tetrahydro-cyclopenta[b]indol-2-

yi)-fluoro-acetic acid methyl ester

431
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nmet hoxy- benzenesul f onyl ) - (3- oxo-cycl opentyl ) -acetic
acid nethyl ester as a white solid, WM 345 (MH).
42.3 20 In analogy to exanple 23.2, from
( quoro (3- et ho) cy- benzenesul f onyl ) -
Wmﬁigopen yI) acetic add net hyl ter and SET&?{’%O:’MZS@
(4-chl or o- phenyl) - hydr azi ne hydrochl ori de was

s .
IR RBRREF b crample 1951 from 43-shlogy beRgAIFB Loy G inisidmethgiester and
cbrelﬁpgdt)}éﬂlmmn% (PBeparet (rﬁe&]dyfdabamnemlfbﬁﬁﬁ@ bx@%?&lbﬁentyl) acetic

g 4 ﬁ'ﬁe td %,l %gg LR B mBMY %S érlegﬁlers, colorﬁass ml ﬂg 348 (MNH,").

(RS SR) - (3-chl or o- benzenesul fotiyl)-(7-chloro-1, 2, 3, 4-
482t r ahydr o- cydopent a[ bj i ndol -2- yl)-fluoro-acetic acid
met hyl ester 43.1 WD 2005/ 092856 PCT/ EP2005/ 002869
-63 .ln

T S8Rt BOATEY Rutb e bentenliignpii o sgelgpentyl-acetic

aalﬂdnethylodstw end N2fl enrobenumsgsubfogfratdeavas prepared (RS,SR)-(3-chloro-

bRy TR 20 by D AT W LG eter 24 it soid, M:
3d6 QsMNFIEper s, colorless oil, MS: 348 (MNH4+). 43,2 5
I n anal ogy.to exanple 23.1, from
4§§ chl or o- benzenesul f onyl ) - (3- oxo-cycl opentyl ) -acetic
d methyl ester and N-fl uorobenzenesul foni m de was
prepared (RS, SR)-(3-chloro-

Ibeﬂileggemﬂxﬁmmﬂ/é?ﬁ X, oai ORE,SRPOcElveeBedelésiitfaed)-faorsl (B-oxo-
TS gneR Rl ot 254 (Scbitarpiens) E%e bydsochloride was

| Pf@‘irmﬁ%)qmﬂﬂ@-ouﬁmemaubﬁﬂﬁw Xhlbtaso) a@-é &etkOdro-

cl op c add npeth er and
%ﬁ}ﬂ@ﬁﬁﬂ%ﬂeﬁyﬁyﬂm rassHeaAq iteas ddishblarown solid, MS: 457
(m*par ed
(RS, SR) - (3-chl oro-benzenesul fonyl)-(7-chloro-1, 2, 3, 4-t
et rahydro- cycl openta[ b]indol-2-yl)-fluoro-acetic add
nmet hyl ester as a |ight brown solid, Ms: 457 (M+) 15
Exanpl e 44 Example 44
( hl or o- 4-tetrahydrq-cycl opental b]indo.
F?%sﬁf%) !&%9&@%@?@@% opsRGbligdak2rY)-Hrere-(pyridine-2-

met hyl est er sulfonyl)-acetic acid methyl ester

44,1

In analogy to example 28.1, from pyridine-2-thiol and chloro-acetic acid methyl ester was
prepared (pyridine-2-sulfonyl)-acetic acid methyl ester as a colorless oil, MS: 216 (MH™).

44.2

In analogy to example 19.1, from (pyridine-2-sulfonyl)-acetic acid methyl ester and

| ~ cycdlopent-2-enone was prepared (3-oxo-cyclopentyl)-(pyridine-2-sulfonyl)-acetic acid

25

methyl ester as a racemic mixture of diastereomers, colorless oil, MS: 298 (MH™.

44.3

In analogy to example 23.1, from (3-oxo-cyclopentyl)-(pyridine-2-sulfonyl)-acetic acid
methyl ester and N-fluorobenzenesulfonimide was prepared (RS,SR)-fluoro-(3-oxo-

cyclopentyl)- (pyndme~2 sulfonyl) acetic acid methyl ester as a white solid, MS: 316. -
(MED). '



44.1 In analogy to exanple 28.1, from
pyridine-2-thiol and dil oro-acetic add nethyl ester
was 20 prepared (pyridine-2-sul fonyl)-acetic acid

.Wonﬁ‘]ﬁgﬁ%ﬁ ster as a colorless oil, Ms: 216 (M/\xlcrmﬁf'doazmozsw

5
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gy to exanple 19.1, from
(pyri di ne-2-sul fonyl) - acetl c Hfd met hyl ester and
c%cl opent - 2- enone was prepar ed
#0x0-cycl opentyl)-(pyridine-2-sul fonyi)-acetic acid
met hyl ester as a racemc m xture of diastereoners,

GOAREd g9 %6 eﬁiﬂlple by, 288 (RMSR)-fludm-Bloo- l:fd@h%ltﬂg-)(pﬁ%ne-%

2
("gﬁ’é‘ibe s &yl w5y erdifebioraphesiy hydragiae hydraghloride was
pRbENH (R§tSR§ (%Elo% ﬁlzmméz%;@ﬂa}e@yao&:eaﬂa[ﬂ]ﬁfdd&@sﬂ) fluoro-

repar ed (R 0XO0-
&m‘mmﬂfo 4qe§¢md@e§1@ﬁﬁﬁﬁﬁ5)l@€@t89hdd‘éﬁd4mm
ester as a white solid, Ms: 316. (MH+) WO 2005/ 092856
PCT/ EP2005/ 002869 -64- 44.4 In anal ogy to exanpl e
23.2, from
(RS, SR) - f | uor o- ( 3- oxo- cydo;ﬁé‘f‘l’i‘lﬂﬂﬁ( pyri di ne- 2-
sul . _2v])- - -
(4. fc(:llg@gjrz?) %Elgﬁ{/d fzﬁ%dfréam ze hc)yglr%ggﬁtaﬁﬂﬁld%ﬂ yl) fluoro-(3-fluoro
prepar ed enzenesulfonyl)-dcetic acid methy. ester

RS, SR) - (7-chl oro-1, 2, 3, 4-t et r ahydr o- cycl opent a[ b] i ndo
S3-yl)-fluoro 5 (pyridine-2-sul fonyl)-acetic acid
met hyl ester as a white solid, Ms: 423 (M+). Exanple
fPanalo to example 19,1, from (S-ﬂuoro-benzenesﬂfonylP -acetic aad mefh ester and
(RS, Fggv 7chiljorolzg t et r ahydr o- cy ?Egenta
Frconpni-2tqngne Way Brepda f i tsery bengenasuibon So1cIcRRenty)-acetic
DR R RBF as atRcehnid %ﬁtﬂr@@?&x%&fe&rﬁeﬁ@m&s &8, M1S: $ 15N,
(3 fluoro-benzenesul fonyl)-acetic add net hyl ester and

cycl opent - 2- enone was prepared

f | uor o- benzenesul fonyl ) - (3- oxo- cydopentyl)-acetic
add nethyl ester as a racemic mxture of

& AsdSsvaeRiSp leQQ|1°ﬁbﬁs(§-ﬂ31dr®-b%ﬁen3§§foﬁ%k@ oxo4Epcloplefityl}-acetic
anal ogy to exa , from

eadmpeibyl @%@mf&ﬁé@%ﬁﬁ* hemgenespiinnisidecyasaperesd {RRER}-flgoro-(3-
hﬁoﬁﬁb&maﬁésmf&%ﬁgﬁsx@egd&fsénhgpa&a@ REERESH}feaRE B} S@hite solid, MS:

was prepared R)-fluoro-

BB3 enzenesul fonyl ) - (3-oxo-cydopentyl)-acetic acid
nmet hyl ester as a white solid, Ms:

45.3

In analogy to example 23.2, from (RS,SR)-fluoro-(3-fluoro-benzenesulfonyl)-(3-oxo-

| cyclopentyl)~acetic acid methyl ester and (4—chloro-phen3d);hydrazine hydrochloride was

prepared (RS,SR)~(7-chloro-1,2,3,4-tetrahydro-cyclopenta[blindol-2-yl) -fluoro-(3-

fluoro-benzenesulfonyl)-acetic acid methyl ester as a light brown solid, MS: 440 {MH™).

Example 46
(RS,SR)-(7-chloro-1,2,3,4-tetrahydro-cyclopenta[b]indol-2-yl)-(3,4-difluoro-
‘ benzenesulfonyl)-fluoro-acetic acid methyl ester

46,1

In analogy to example 19.1, from (3,4-difluoro-benzenesulfonyl)-acetic acid methyl ester
and cyclopent-2-enone was prepared (3,4-difluoro-benzenesulfonyl)-(3-oxo-cyclopentyl)-
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333 (M#). 45.3 In analogy to exanple 23.2, from
(RS, SR) - fl uoro-(3-fl uoro-benzenesul fonyl)-(3-o0xo0.20
cycl opentyl)-acetic acid nethyl ester and

4- chl or o- phenyl ) - hydrazi ne hydrochl ori de was

POFA985p PCT/EP2005/00286%
(RS, SR) - (7-chl oro-1, 2, 3, 4-t et r&Aydr o- cydopent a[ b] i ndol
-2-yl)-fluoro-(3- fluoro-benzenesul fonyl)-acetic acid
AestisyFidanethyl egier as 3 ragpmigpmsthTesdidiateregmnera 40lqrigesgil, MS: 333

le 46

RS, SR) - (7-chl oro- 1, 2, 3, 4-t et r ahydr o- cydopent a[ b] i ndol
-2-yl)-(3,4-difluoro- 25
BéAzenesul fonyl )-fl uoro-acetic acid methyl ester 46.1
In anal ogy to exanple 19.1, from
(Barfil Sy th URIRpREOBASAB RIS LB ub 8 BRI e RMBn P BW 3085 HR -
and c%f opent-2-enone vvtas prepgreg eae nf5 dxo E)entﬂ)

ectis agidmebylesise apd heBuprobryaenesudionimide yiao prapaydd) (RAGR)-(3,4-
daord BetaReaibn AN (P 0 7o By P Al 54 Sefil Ber a0 a whive
eolid, Mis35BAEH ).MH+) 46.2 I n anal ogy to exanple 23.1,

from
4@s4-di fluoro-benzenesul fonyl)-(3-oxo-cydopentyl)- 5

‘acetic acid nethyl ester and

N-f | uor obenzenesul f oni mi de was prepar ed (RS, SR)- (3,4
in talegydo kmpledaih fromy (RS, §7 s diflsor bernpremionyih fuago-(3-oxo-

S SRUP L s o ol Al v

PREASA)RESRI( a%qugflqz,b,értz@n@mwcmypgnu[bugdgbgglbmaﬂuoro-
SR BET b PEc SRR Bl ab Pl 1368 solid, M5: 428 (MEHD)

(RS, SR) - (7-chl oro-1, 2, 3, 4-t et r ahydr o- cydopent a[ b] i ndol
-2-yl)-(3,4-difluoro- benzenesul fonyl)-fluoro-acetic

acid nethyl ester as a |ighgxhpQuaysolid, M 458
Exanpl e 47

MH) .
| EREIQ,R?SM-)‘(('?‘C roflo2, 3,4%eBaltydretaydapentalblindobpam)-Apdo- (pyridine-3-

i ndol -2-yl)-fluoro- &%ﬁﬁ'b—rdgétﬁ'acﬂ@méﬂilyf&@éfl )-acetic

acid nmethyl ester 4
47.1

In analogy to example 19.1, from (pyridine-3-sulfonyl)-acetic acid methyl ester and
cyclopent-2-enone was prepared {pyridine-3-sulfonyl)-(3-oxo-cyclopentyl)-acetic acid

- methyl ester as 2 racemic mixture of diastereomers, yellow oil, MS: 298 (MH").

47.2

In analogy to example 23.1, from (pyridine-3-sulfonyl)-(3-oxo-cyclopentyl)-acetic acid
methyl ester and N-fluorobenzenesulfonimide was prepared (RS,SR)-fluoro-(3-oxo-
cyclopentyl)-(pyridine-3-sulfonyl)-acetic acid methyl ester as white crystals, MS: 333

| (MNEH,").

47.3

In analogy to example 23.2, from (RS,SR)-fluoro-(3-oxo-cyclopentyl)-(pyridine-3-
sulfonyl)-acetic acid methyl ester and (4-chloro-phenyl)-hydrazine hydrochloride was

‘prepared (RS,SR)-(7-chloro-1,2,3,4-tetrahydro-cyclopentafblindol-2-y1)-fluoro-

(pyridine-3-sulfonyl)-acetic acid methyl ester as a light brown solid, MS: 423 (MH").
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In anal ogy to exanple 19.1, from
(pyridi ne-3-sul fonyl)-acetic add nethyl ester and
cycl opent - 2- enone was prepared
i di 3-sul fonyl ) - (3-o0x0-cydopentyl) - acet-fr&r/i‘%osmozsw

yellow oil, Ms: 298 (MH). 20 47.2 In analogy to
exanple 23.1, from
(pyri di ne- 3-sul fonyl ) - ( 3- ox&Z&Bkdent yi ) - aceti ¢ acid
RN g -

g?ée%)e%@( «?Riﬁslofst%?,?]y'l,{ mor ol ?g&gég?ﬁ%ﬂ{a[ﬂ%dﬂl%lws(pwldlm 2-sulfonyl)
cycl opentyl ) - (pyri (ii necopioni¢ ecidymethdedes ¢ aci d net hyl
ester as white crystals, Ms: 333 (MW. 25 47.3 In

ogy to exanple 23.2, from
(RS, SR) - f | uor o- ( 3- oxo-cydopentyl ) - (pyridi ne-3-
Sl Q1YY o BESt IS 1 BE] - ~acetic aci
(4-ch] gir]oq phenﬂ)%ﬁ?%y%brdg?{?gl? tﬁ%&g%ﬂﬁﬁgq?%%&nv\%g sulfonyl)-acetic acid
preipgksster (example 44.2) and methyliodide was prepared (RS,SR)-2-(3-oxo-
(Fo Dr-CR Qs sl hyh- Y @ nfertlfp LAk, Ms:
%@ +f - I)uor o- (py%?%lif%ﬁ??ﬁh?‘gnyl ) -aceti %ga%[gq}nﬁéf%ﬂld’ MS: 312
e@ﬂ%r-as a light brown solid, Ms: 423 (MH). WO
2005/ 092856 PCT/ EP2005/ 002869 -66 Exanple 48
(485 SR)-2-(7-chloro-1, 2, 3, 4-tetrahydro-cycl openta[ b]in
dol - 2-yl)-2-(pyridine-2-sulfon)rl)- propionic acid
met hyl -ester 48.1 5 In analogy to exanple 19.2, from
(Iz-anrlegr yeiemamls 193, (rm (B-AR)-2=Sumoorrgloperiy B 13- (pyaidinge -2-sulfonyl)-

. 3 | g A i i .
iaflztlrn(le 5 %fge%%?;@sg%}(a%flgé é:_gjoré@ﬂmﬂﬁs Byl o 89dMRBloride was prepared

ORISR (3 Fhlom-1.3y4-ertrbydrosarickepaytallindshat)-8- (apvidine-2-sulfonyl)-

TP CRE PlncAR] &l bGuAalheld, WS G RnriMH) 48.2 10

al ogy to exanple 19. _
(RS, SR) - 2- ( 3- oxo-cycl opentyl ) -2-(pyridi ne-2-sul fonyl) -
propi onic acid nmethyl ester and
(4-chl oro- phenyl) - hydr azi ne gayghpRcdyl ori de was prepared
(RS, SR)-2-(7-chloro-1, 2, 3,4-tetrahydro-cycl openta[b]in

ddRSSRH2Ybenzepsrifon - 6-duibiooh§i)d-tepabplront -cadgzol-2-yl)-propionic

methyl ester as a white solid, Mp: 419 (MtH). Exanple
49 15 '

(P§F§R) (6106 R4E06 S8t EQMW)- 2% dnbarfebhIRSRT-3-(B- i Fol £, 480 ahydro-
r o- H-cgarbazol -2-yl)-propionic .
1H-carbazol-2-yl)-propionic acid methyl ester (example 3) in 4 mL of THF/MeOH L1,
0.29 mL of 2M NaOH (0.58 mmo}, 5 eq) were added. The reaction mixture was stirred at
60°C for 3 hours, acidified to pH = 6 with aqueous NH,Cl and extracted with EtOAc. The
‘combined organic phases were dried over Na;SOy, filtered and evaporated. Cplumn

chromatography on silica gel with CH,Cl,/MeOH 3:1 yielded 40 mg (82%) of (RS,SR)-2-

~ benzenesulfonyl-2-(6-chloro-2,3,4,5-tetrahydro-1H-carbazol-2-yl)-propionic acid as a

white solid, MS: 435 (MNFH,").

_ Example 50
(RS,SR)-Benzenesulfonyl—(6—ch10ro-2,3,4,9—tetr;hydi:d-lH;carbazoI-Z-Yl)-ﬂuoro-;c;ét;ic
| acid
-In analogy to example 49, from (RS,SR)-benzenesulfonyl-(6-chloro-2,3,4,9-tetrahydro-
1H-carbazol—2~yl)-ﬂuoro-aceﬁc acid methyl ester was prepared (RS,SR)}-benzenesulfonyl-
(6-chloro-2,3,4,9-tetrahydro-1H-carbazol-2-yl)-fluoro-acetic acid as a white solid, MS:
40 (M-H). - . | -
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‘acid To 50 mg (0.115 mmol) of (RS, SR)-

2- benzenesul fonyl - 2- (6-chl oro- 2, 3, 4, 9-t et rahydr o-
1H car bazol - 2-yl)-propionic acid nethyl ester (exanple

3;|n4rTLofT|F/I\/E()-|11 0.29 nL of 2M NaOH (0. 58
W

p092183%6eq) were added. The reaction ni xtur e REEER2005/002865
stirred at 20 60C for 3 hours;%acidified to pH = 6
wi th aqueous NH4CLl and extracted with Et OAc. The
conmbi ned organi ¢ phases were dried over Na2SO4,
filtered and evaporated. Columm_ chromat ography on
silica gel with CH2C12/ MO 3mpleSkl ded 40 my (82% of

b@%@ﬁ Eﬂb%ﬂesglfmlaﬁp&t@@-%ﬂwﬂ@zlreaﬂlhwmqw%@aﬁ@nhydm- |

" azol -2-yl)-propionic aci d ag-@rbasBiet € solid, MS: 435

(MNH4+) . 25 Exanpl e 50
6R%, SR) - benzenesul f onyl - (6-chl oro- 2, 3, 4, 9-t et rahydr o- |

. Hcarbazol -2-yl)-fluoro-acetic add In analogy to

| f
? @Q’g&?s mgggﬁ%y? “hegrenes ok 24 Sablerped 3.4 Qyarehydro-1H-
Frr etgﬁlr“%gi m O enscnes %@t@i (&bﬁ%ﬂe B 108l QJF TWESat 0°C, were
6&

31{3)9 it fgﬁﬁ ?‘{aryﬁi @é/bglzfal) Porijpywise wishig. 30 min.

| 898hhIc( 1@1&1@151% bf & BRIrbB-mMioxy %@M&thdedﬂﬁdthe ice bath

2005/ 092856 PCTl 005/ 002869 - 67 Ex
aRenvey Atter E@w‘é@ﬁﬂ%‘ﬁ% quznﬁlﬁdﬂiﬁ’)éﬁﬁﬁlqmﬁmpe@%smc} sat.,
eﬁr&md%ﬂf ﬁo%c‘&natﬁ BfﬁﬂY&ﬁH%Sesl dete03fRARRKS . Bvapadatibn of the

iolﬁ‘éﬁ 25%% RWr%@cwn@ﬁﬂml—z ~(8-<hlaotSemethoramsthy}2,3,4.9-
Fﬁaﬁ?&%LrﬁcﬁbboﬂﬁmlﬁBpﬁar@&é& PR ksteStsGEN T ea{a , MS: 493

exanpl, wer e treate W t
@@ﬁ% )2 é‘hs gugpplaterial wag gyedon %H’ﬂ{t sEpeWithogt fyrther purification.
portionwise within 30 min. 0.10 nL (1.22 mol, 1.5

gy of 1-chloro-2-nmethoxy-ethane was added and the ice
bath 10 renoved. After 2 hours, the reaction was

' %genched by addition of aqueous NHACl sat extracted

#4A2 metAS4 mmoly BE (RS SR R deprencadfonyl-ad 6whigrordpwthyxymethyl-

f
SR e it s oty s
1.8 md, 1.2 e red hiAdth- inTIgE msg addedni RT ﬁnfr@pﬁtbm the regction mixture
e Bylllrec? HeSlraRSad® la)l:tﬁi@téﬂvitﬂ 'Et(M@c, cﬂ‘%ﬁ over Na;504, and evaporation of

the solvent afforded (RS,SR)-2-benzenesulfonyl-2-(6-chloro-9-methoxymethyl-2,3,4,9-
tetrahydro-1H-carbazol-2-yl)-propan-1-ol as a colorless oil, MS: 465 (MNH,"). The crude
material was used in the next step without further purification.

51.3

130 mg (0.29 mmol) of (RS,SR)-2-benzenesulfonyl-2-(6-chloro-9-methoxymethyl-2,3,4,9-
tetrahydro—lH—carbaZol—Z—yl)—propan—i—ol in 5 mL of THE at 0°C were treated with 14 mg
(0.32 mmol, 1.1 eq) of NaH (55% in oil) portionwise within 30 min. 30pL (0.43 mmol, 1.5

-~ eq) of Mel were added and the reaction mixture was stirred an additional 2 hours,

partitioned between EtOAc and a saturated aqueous solution of NHCl. The organic phase
was washed with brine, dried over Na,SO,, and evaporated. Column chromatography with
heptane/EtOAc 1:2 gave 96 mg (72%) of (RS,SR)-2-(1-benzenesulfonyl-2-methoxy-1-
methyl-ethyl)-6-chloro- 9-methoxymethy1 -2,3,4 9~tetrahy‘dm -1H-carbazole as awhrce

. solid, MS: 479 (MNH,.




(MNH4+) . The crude material was used in. the next step
W thout further purification. 15 51.2 To 402 ng (0. 84
nmol ) of

W es; - benzenesul f onyl - 2- (6- chl or o- 9- et h@@i‘]ﬁ%ﬁ%/ﬂm@
ﬁ%% tetrahydro-1 H carbazol ggy1) - propi oni ¢ aci

10

1

wn

20

35

30

- hefdl mhﬂM INaHiEhetrbetion

met hyl ester in 6 nL of THE, 1.0 nL (1.0 nmol,

'gﬂ)l of LiAlH4 in THE was added at RT. After 30 m n

e reaction mxture was poured into water and
extracted with Et OAc, dried over Na2SO4, and
&% medP20iremobr of8S.6R 2 dthraranesylfasyddnethoxy-1-methyl-ethyl)-6-

(e o3RRS BRI L ONehraid e O BN s e WELDRKUIEL IV 2ol o

4. 9- tetra ro- 'H car Bazol d;é Eopan as a
MﬁQiMHﬂ% 14j 4nd mopaeﬁipthwerez Theltempresdterd weds raised to 55°C

B A ALY o SRR Bl Mg A NSO, the solution was

tesrdpd & bz érmmd the minphredrag 6xohited mtﬁa‘im@ﬂhxﬁqlnmhh y | -

Aty SN GRS AP ORRaPle asm

fﬂn‘btqzenesjﬂfeq}'I-Z)-ﬁneﬂmﬂY(ISWHWeﬂiyl))6—ph]bt0-ar$v4,$eemh§fﬂmmlﬂ—carbazole

%g {}Lﬂes?h%l-ﬁsoﬁgg\r,ﬁ@&a eq) of Mel were added and

‘e Teact 1 on X sstlrred an additional 2
hours, partitioned between Et OAc and a saturated
aqueous sol ution of NH4Cl. The organi c phase was
washed with brine, dried og%nﬁﬁggﬂ, and evapor at ed.
Col utm chr omat ogr aphy with eptane/ Et OAc 1: 2 gave

- 96 nfRS,I”NZ-behzenesulfonyl-2-(6-methyl-2,3,4,9-tetrahydro-1H-carbazol-2-yl)-

(RS, SR) - 2- (1- benzenesul fon 0 ,?oxy | -
nmet hyl - et hyl ) - 6- chl or o- 9- Jt'cﬁ%xyma hyl -2, 3, 4, 9-tetrahy

%9 | H carbazole as a white solid, Ms: 479 ( MNH4+) .

2005/ 092856 PCT/ EP2005/ 002569 -68- 51.4 95 ny

(0.20 mmol ) of

TRS,43R)0.052(thob e bmemaiﬁfmﬂe-lac@emﬁmn 200 aiedfiiiMEat FBOCE, 7.8 mL

(G moh L oo RETAERA®IL 324 (G953 Pilaf o 8E 1R 4} B hgrane)

weresaddied sod vixtingwas cottirafed fM:{S-ﬁﬂ'IHFI'o]ﬂl& xesaluilgENhitean:ensmn, 4.98

B0 ' AT LR Ee WETLRR o o Pty rased o -

ureé ititd B0 Ao ft10M Pl extracted

Xt ure s W W, t | um
ik G A B o e e ek DT on of the

wlﬁdﬂ @ﬂd iécr?@alhéaﬁ%i ﬁ@fn ARSE%O%&lded 8 25 (57%) of benzenesulfonyl-(3-
éx ulfoglrl .+ 2-met hox ea‘gydé (%/ %6 chl or o-
raéﬁg? ejag e Eaaﬁeﬁlé astreqrRersoYhite crygals, MS: 278

@\KSI“L § Md"a)naiogy to: E.Hatzigrigoriou, L.Wartski, Synth. Comm., 1983, 14(4), 319-235).

52,2

- 4.0 g (0.014 mol) of benzenesulfonyl-(3-oxo-cyclohexyl)-acetonitrile in 40 L of DME

were treated with 0.69 g{0.016 mal, 1.1 eq) of NaFH (55% in oil) portionwise within 30
min‘at 0°C. 3.07 g (0.022 mol, 1.5 éq) of methyliodide were added, and the ice bath was
removed. After 2 hours, the reaction mixture was poured into water and extracted with
EtOAc. The combined organic phases were dried over Na,SO;, filtered and evaporated.
Column chromatography over silica gel with AcOEt/heptane 1:1 afforded 4 g (98%) of 2-
benzenesulfonyl-2-(3-oxo-cyclohexyl)-propionitrile as a racemic mixture of
diastereomers, white solid, MS: 292 (MH™).



10 Exanpl e 52
(RS, SR) - 2- benzenesul fonyl - 2- (6-net hyl -2, 3, 4, 9-t et rahyd
ro-1 H carbazol -2-yl)- propionitrile 52.1 To 9.4 g

wg)%o%%ézég‘al ) of benzenesul fonyl -acetonitri I e |p?12/g920r&1002869

-50C, 7.8 nL 15 (0.0 nmol, 1
TIv1EDA and 32.4 niL (0.052 ni, eq) of nBuLl (1.6Min
hgfgne) wer e added and stirring was continued for 45
To the resulting white suspension, 4.98 g (0.052
agu) of cycl ohex-2-enone were added and the
t‘Sm@& ﬁéomom af Sddnzepesul fpog-Ri( B +oixa- aj!dhbwyls) ~prbpvnitrile in 10 mL

Ao, Bl (oL R T g A e D oine

dhydedcldodde werg edied sndapioring wencattintied aPRT S)Mémaght Andgqueous

g@%g@g@% %ﬁ%i‘{‘% 0X 0% cyg?%ﬁexy%' acé’?‘g etx% {:tggﬁéthEtOAc’

atheagariicplmsx wey driadf ovdi NeiS€d.ehltered andivaperated Shelrasulting two

L Bigaeb{Bmet L sp P BTy Wlgh Zhe kAT G Sl with

- 4AEOB/héntarieli:4rahy triturated with E,O. 158 mg (38%) of (RR,SS)-2-
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RIGEIE s IR B S M) e o

emp (Qﬁ%Dxlﬁf'(I{WGﬁ -bermehgsulbortiytl 20 (Batne thyM2t 34, Bt tahydtdd LBt carbazol-2-

orertdniei e SRl ey ol A oo &

the reaction m xture was poured into water and

extracted with EtQAc. The conbi ned organi ¢ phases

were dried over Na2SO4, filtered and evaporat ed.

Col utm chr omat ogr aphy over silic el with

AcCEt / hept ane 1:1 afforded §k§%ﬂiﬁ% of 2- 30

benzenesul fonyl - 2- (3- oxo-cycl ohexyl )-propionitrile as

a r acgRs,SRp-benpeaesuifotylads (@ elkor®lS,4, Muettshyded-1 Hr-cablmizol-2-y1)-
292 (M#). WD 2005/ 092856 PCT/ EP20 5/002869 -69- 52.3

To 322 mg (1.10 nmol ) of  Propiomt

2- benzenesul f onyl - 2- ( 3- oxo- cydohexyl ) -propionitrile in

11h #dalogyfio gkmeplab3. adedme Imizéhesﬂlﬂﬁayﬂ@ (BLoblcydhodexyl J-propionitrile

et B treShe D R sttt U B2 SRemesatfony-

ag{eforb-2534 itrdterbiydfo- NI HRE Rz wRS-vH) Idmtrﬂé apH RS, 9R)-2-

oheaenculoaire-San M 8ok eﬁlﬁ%? et drdfradat e s

‘ Tﬁﬁzté e&ﬂ, M998 (MO-E)".

Example 54

(RS,SR)-benzenesulfonyl-(6-chloro-2,3,4,9-tetrahydro-1H-carbazol-2-yl)-fluoro-

acetonitrile
54.1

3.85 g (0.014 mol) of benzenesulfonyl-(3-oxo-cyclohexyl)-acetonitrile in 40 mL of DMF
were treated with 0.68 g (0.016 mol, 1.1 eq) of NaH (55% in oil) portionwise within 30
min at Q°C. 4.81 g (0.015 mol, 1.1 eq) of N-fluorobenzenesulfonimide were added, and the
ice bath was removed. After 2 hours, the reaction mixture was poured into water, extracted
with BtOAc. The combined organic phases were dried over Na,SOy, filtered and



di astereoners were separated by col utmm chromat ogr aphy

on silica gel with AcOEt/heptane 1:4, and triturated
with Et20. 158 ng (38% of (RR SS)-2-

benzenesulfonyl 2-(6-nethyl-2,3,4,9- tetrahydrlg)?-}/ﬂ;i(‘)@sr‘“ﬂ2869

WO2P03/09383 ) - propionitrile and 1;3 10 (29%

10

13

20

(RS, SR) - 2- benzenesul f onyl - 2- (6- net hyI 2,3,4,9-tetrahyd

vg%%xiH’ce%gW é%gof dayér?li\l%[) %&%mk)f}a @ﬁﬁrﬁ &Q%%ltacemlc%lastereomer

c(f]ﬁ@nﬁﬂ)esﬂfcbﬂhﬂanﬂs(ﬂ ﬁmryyelah@@l) eddemmt-rﬂf: 9rhichow4 satsecainyttie next step

H bazol<2-.yl)- 15 propionitrile In analogyto
ot aa

- 2- benzenesulfonyl 2- (3- oxo-cycl ohexyl)-propionitrile

342l (4-chl oro- phenyl) - hydrazi ne hydrochl ori de was
prepared (RR, SS)-2-benzenesul fonyl -

%%aﬁ::?ah lég rg%a&n%l&éﬂ%%&%%e%gyers&f&ﬁ SR8 5 lxé %d%h&yﬁ palcetomtnle
freinectdstd-ploenyl)-Bydf SrimbysirocidoAdewas peepurd Y BRES) Henassulfonyl-
%Zm%ro-g E}é‘a&n‘é %ga&xgcg\‘l tff—I lc%rl:iaa?zola})rg élloeac%t(g)ln&tgﬂe al\x/x% (R§,%Zl)-—
enSeiihiforylz 6 addarb 2084, b-tefralijdror Idd 2aibadol B~y fiuaby-dtevoditrile as a
It%l%ai@)azollaga%/é )405 Wi?ro acetonitrile 25 54.1 3.85 ¢

benzenesul f onyl - ( 3- oxo- cycl ohexyl) - acetonitrile in 40
nmL of DMF were treated with 0.68 g (0.016 nol, 1.1
eq) of NaH (55%in oil) portionvvise within 30 mn at

0C. 4.81 g (0.015 nol, f
N- f | uor obenzenesul fonl m de g%?“@qﬁaaed and the ice
bath was renpoved. After 2 hours, the reaction m xture

- (SsSR)eHbezenetulformt- E-I(ﬁ-chkirbaz;i,eﬂ-ﬁﬁ'ahiyd:b—Hﬁ%azalkmyl)-zﬁﬂuom-N-

conbi ned organi c phases wer ried pver Na2SO4,

filtered and WD 2005/ 0928%8 5/ 002869 -70
evaporated, yielding 49 of a crude oil, consisting of

'Eo ai)o(mgr(e Dfminol) df@R&BR@-bdhmEﬁﬂﬂaﬁwE(G-chﬁ)ro 2,3,4,9~tetrahydro-1H-

Aol OB R VBT oo ver
ﬂl&etifZOQﬁL lo@ﬁleﬂﬁdaxam 83 vﬁﬂﬁ:lhﬂg}h Mte)mmidelﬁﬁ 8027 f@ial, 0.3 eq)
b enesulf ;ijgﬁfluoro (.3 oxo C %Ff%%ﬂl’?)’ ?cetonltrlle

dfamm R L arRFRon YR ¥‘H’§ G9Tehtige, and the solvent
ﬁﬁ@@ﬂpsﬁtéd?_&oﬁfﬁm cﬁ%ia@@@ﬁphf 6 ¥ilica gel with BtOAc yielded 340 mg (86%)
of (RS,SR)~2-benzenesulfonyl-2-(6-chloro-2,3,4,9-tetrahydro-1H-carbazol-2-yl)-2-fluoro-
N-methyl-acetamide as a white solid, MS: 435 (MH"). -

Example 56

" (RS?SRj—2~benzenesulfonyl—2— (7—chloro—1,2,3,4-tetrahydro-cyclopenta[b]indol—l—yij—Z—
fluoro-N-methyl-acetamide

© In analogy to example 55, from (RS,SR)-benzenesulfonyl-(7-chloro-1,2,3,4-tetrahydro-

25

cyclopenta[bJindol-2-yl)-fluoro-acetic acid methyl ester (from example 23) was prepared
(RS,SR)-2-benzenesulfonyl-2-(7-chloro-1,2,3,4-tetrahydro-cyclopenta[bjindol-2-y1}-2-
fluoro-N-methyl-acetamide as a white solid, MS438 (MNH,").
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(6-chloro-2, 3,4, 9-tetrahydro-| H carbazol -2-yl)-fl uoro-
acetonitrle and (RS, SR) -
benzenesulfonyl (6-chloro-2, 3,4, 9-tetrahydro-| H carbaz

ro-acetonitrile as a |ight yel {,@Wﬁgﬂog@oz%g

| &2 f1uo
. WOI\?&W“& 10 Exanple 55

(RS, SR) - 2 benzenesulfonyl 2- (6710hl oro-2,3,4,9-tetrahyd
ro-1 H carbazol -2-yl) - 2- flugro l\i- sgrsthyl acetanmi de To
400 nmg (0.92 mol) of

(H R&ﬂ@%ggﬁl@@t BQ!IBLEeutfﬁryﬂﬁH @Hocaﬂ)a%oﬂzn-g?)ti‘iﬂh%e g‘%agi(g “fluoro-
(from exarrpl e 12)bqnﬁelaesg.g eé"mﬂgded 20 nL

Y%
IR OB PR a S 5o GRS Sﬁixk‘%ﬁﬁl@ 213@0%3@*3%&5"%@%1- 2-71)-

ﬂﬁoi‘é—'('i-ﬁu&ﬁﬁb@rﬁeﬁésﬁﬂ’o?ﬂ%j—%&@cfa@id xﬂeﬂ?lttfsﬁetr (266h dxifhple 39) was
sol ve orate ogr a
REERar &?ée‘im%v%f@faﬁf’&@ At @@glng%l%“f 5 %?2 Huoro-2-(3-fluoro-

HeRRnofifody o 02e4RA HERMIlle 5 { Fh@hdolaOMS: £7HINEREY. ahyd

ro-| H carbazol -2-yl)-2-fluoro 20 N-nethyl -acetarnide -
as a white solid, Ms: 435 (MHt). Exanple 56

(RS, SR) - 2- benzenesul fonyl -2-(7-chloro-1, 2, 3, 4-tetrahyd
ro-cycl openta[ b]indol -2-yl)-2

fluoro-N-nethyl -acet am de Ekimpleagogy to exanple 55,

“from

(2(?3 @Bil)z @eﬂ:{a@[@ﬁ] mb;{}o?ﬂghﬁwcmn&[lﬂutﬁkﬂ-ztggmﬂﬁbg ~(3-fluoro-
cycl opent a[ b] i;ndo cetic nme

est e?/ (f Pom exarrp “&&%ﬂ%ﬁ;’ ﬁ’é% tarhidt Y

S-x @5@% t(g)geécg%gaf uI f&gy %}f)) (7( Zhl&%' WA 4—te%’aﬁjrcf'rot gy‘tc opel)fta[b]mdol-
F-plrdinordN 3vetibno- bmeﬁaﬂifdﬂylf&acemc\nhndtmethdl dstky (fbdi3&ample 45) was

O LS oty o 3 e fropentalblindol-2-71)-2-fluoro-2-(3-

f{1R3To-BR)zeBedilfionlil) OT-onellrfl-abetAntidd 4sadwititeasolith MEst b3 N2}y
' )-2-fluoro-2-(3-fluoro-

benzenesul fonyl ) - N-net hyl -acetam de In analogy to
exanpl e 55, from

(RS, SR) - (6-chl oro-2, 3, 4,9-tetrahydro-| H car bazol - 2-yl)
5 fluoro-(3-fluoro-benzeneExishple)d9) - aceti ¢ add net hyl

. ester (from exarrple 39) was prepared

(Tt S SRl 2 ety S RS Pal U ACEERL 2312 froro-

N,N-dimethyl-acetamide
59.1

To 950 mg (2.18 mmol) of (RS,SR)—2—benienesu1fony1_—2—(6—(_:1:161:0-2,5,4,9—tetrahydro-lH—
carbazol-2-y1)-2-fluoro-N-methyl-acetamide (from example 56) in 10 mL of CH,Cl, at RT
were added 0.60 mL. (4.36 mmol, 2 eq) of EtsN, 27 nig (0.22 mmol, 0.1 eq) of DMAP and
571 mg (2.62 mmol, 1.2 eq) of carbonic acid di-tert-butyl ester. The reaction mixture was
stirred at RT for 2 hours and extracted with 1M HCL The organic phases were dried over _
NaySQy, filtered and evaporated. Qolumn chromatography afforded 682 mg (59%) of
(RS,SR)-2-(benzenesulfonyl-fluoro-methylcarbamoyl-methyl)-6-chloro-1,2,3,4-
tetrahydro-carbazolg—Q-carboxyl_ic acid tert-butyl ester as white solid, MS: 552 (MNH,.

59.2
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benzenesul fonyl ) - N-net hyl - acet am de as a white solid,
MS: 470 (MNH4+) . Exarrpl e 58 10
(RS, SR)-2-(7-chloro-1, 2, 3,4-tetrahydro-cycl openta[b]in

| - 2f|uor02(3fluoro- -
wcgﬁﬂaz’égﬁé%%l fonyl ) -N-net hyl -acet aﬁ de In anal OEW%PZOG:’MOZSGS'
exanpl e 55, from

tet - I b
%ﬁﬁ?é’ﬁ% B3R (et Bbest RB G pPa e alaet ety -6-
nldbhys részes4eetra(1{zriwmaio ke-cﬁﬂﬂc%xby»ﬁé acifl &&%ﬁﬁ;ﬁ estertm 10 mL ofDMF
e tEea}?cf w%l?lfﬁﬁ OQO%} Jeagxoi,sl 5 eqe) of%\l? )ﬁj r(%"/% )1(1;: og)ppeorllhgr[lm]se within 30
tiiw et @ en? eneELd2f amol, ) Ned/RIF BVth AR BN, 48 2883 Whhd action was

sy MBiiraRI ONEH ped (hen pope Bt matep ats] artoactedrvikH@Ac. The

t:gldlé glazaﬁﬂmldnszowba 12t nUQF @Hald& gh ety bePEeladded at RT.

nmmo
REER az ngé‘iff 'F‘b‘iﬁ;ﬂH? (‘@Scfﬁ#félﬁé gnd3hq organisphadey tere dried
" bONBEBOS @nte@aqnd?evx 61*&1%df d:a%@: MrBBk Pt Gel

e Wy e ke

D3k %&):ra@xfydﬂvfﬁ é?@azoﬁi%d)nﬁ-ﬂﬁgrcﬁgl NBinethy-aE4mBte as a white solid,
b@rbon Sd di-tert-butyl ester. The redction m xt

ted at RT for 2 hours and extracted vvlth 1M

HCL The organi c phases were dried over Na2SO4,
filtered and evaporated. Columm chromat ography
af forded 682 ng (59% of .
(RS, SR) - 2- (benzenesul f onyl -1 uor.o- net hyl car banoyl - met h
yl)-6-chloro-1, 2, 3, 4- Example 60 .
t et rahydr o- car bazol e-9-carboxylic acid tert-butyl

RA3-BMikdiResdl - ) 9 indol-2-v1)-2-
200%0%2856 PCTI gﬁi 55(?%%%%3“ 72 }éasa(})wdl% c’%h entablindol-2-y1)-2
of ﬂuoro-N N-dimethyl-acetami e

(RS, SR) - 2- (benzenesul f onyl - f | uor o- et hyl car banoyl - et h

M drrafisgy t 1 59 from (RS,SR)-2-b ulf - -
chl or o- 10 examﬁ y 0?11 (dr 0- c):ar b%\nzzgnes On%irzbg leloro 1(213 -4

Eﬁahydgm%d%@p@lblmdol@ YH-2cfucmvRN- mﬁhﬁl aocanidel (o kxsaple 57) was

G |
Pt AR 2 b Ry 82 OO 20, e DRI LB A blindol-
b 3o %Nv@n@ﬂaﬂﬂé@mm as avhitessolid oM Sy (Mhs}l{u"ﬂ red
an additional 30 min, and then poured into water and
extracted with Et OAc. The crude material was
dissolved in 10 nL of CHZClI 2, and 1 nL of TFA was
added at RT. Aqueous Na2CO3 was added until pH =7
was -reached, and the organi¥xaptde6t were dried

- (RS,SR)-2- (6—ch10ro-2,3,4,9-tetrahydro—IH-carbazol-Z-yl)—2—ﬂﬁoro-2-(3—ﬂuoro- |
benzenesulfonyl)-N,N-dimethyl-acetamide

In analogy to example 59, from (RS,SR)—Z—(6—chloro-2,3,4,9-tetrahydro—lecarbazol—2¥
7h)-2-fluoro-2-(3-fluoro-benzenesulfonyl)-N-methyl-acetamide (from example 58) was
prepared (RS,SR)-2-(6-chloro-2,3,4,9-tetrahydro- 1 H-carbazol-2-y1)-2-fluoro-2-(3-fluoro-
benzenesulfonyl) —N,N—c_limethyi—acetamidé as a white solid, MS: 467 (MH).

Example 62
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on Na2SO4, filtered and evaporated. Columm
chromat ography on silica gel with heptane/ EtQAc 1:1
yi el ded 420 ng (65% of

?B% - benzenesul fonyl -2-(6-chloro i 0 =
Wé?@b , 8-Dtgetrahydro-l H car bazol -2-yl)-2-fl uoro?ﬂlﬁf@ioﬁ%(n%g

thyl -acetanide as a white solid’ M 449 (VH+).

Ex .

(RSB B 0 chlorord 203 tsgabdeo rclapeptafb lindok 2 Celyasyfa(C-fluoro-
ro- cycl opent a[ b] ibedzdnel§oinyt) N, NL8imethyl-acetamide

fluoro-N, N-di net hyl -acetam de In anal ogy to exanple

Yhan o8l crample 59, from (RSSR)-3-47-ghlog-3.26 4 tefrahydro-
teptlo pénytalfbdincpl 8 p@)a2-Ahbld- (B fhord-Yenzeres il O NNmEB M etBmide (from

cetan fromex ) pr epar ed .
EraBEle') bt ARt R SRP 2L Rl b £8 4 Sirabysog-cpdopanigiplindol-2-
yh-2¥feloope B afudrb@etenesulfonyl)-N,N-dimethyl-acetamide as a white solid, MS:
?-%(I(%ﬁ%fl uoro- N, N-di net hyl -acetam de as a white

St i NS 452 (MHA+). 20 Exanpl e 61
(RS, SR) - 2-(6-chloro-2, 3,4, 9-tetrahydro-1 H carbazol - 2-y
)-2-fluoro-2-(3-fluoro-
benzenesul fonyl ) - N, N-di net hyl -acetam de In anal ogy to
exanpl e 59, from

(RS, SR) - 2- (6-chl oro- 2, 3, 4, E¥BWIERIdr o- | H- car bazol - 2-
25 :

Y{BS,8R-L-benven2silforlyl-Nobehriden te dasrd-b 3nyd-tetPitiyat 1y H: @ekazol-2-y1)-
tam de (from exanple ng-l vo\gﬁ pﬁrl_‘gﬁared ] ‘

(RS, SR) - 2- ( 6- chl or o- 2 8ugrogNemmethylacetanidy car bazol - 2-y

| )-2-fluoro-2-(3-fluoro-

6e @ﬁ%@ﬂm Iflgig)%j 6f'(NS,BR\,"éE1‘(BEllit)éh%sgﬁﬁhﬂgﬁtgjg?%g%ﬁglgﬂbbﬁoyl—meﬁyl)—6—
%%?}Eg%%ﬂ%ﬁégﬂo_—bcérﬁgzo?qu-csrboxyly\gci tert-bu 18ester (from examiple 59.1)
RS HERbf PHE Wreebitredted Witk 730l RISTARMLI 105 & ©ff SRENSBHRI dil) at 0°C
dol - 2-yl -g-fl oro-2-§)ﬁ-éfl u%o- b

OV -PBAY$ &-?@,4@16‘ tRy brprapmsthdiebenzenn werdded and the

e&RMBh eni%fhre Wa®Blirred over night at RT. The solvent was evaporated, the residue was
(RS,SR)-2-(7-chloro-1,2, 3, 4-tetrahydro-

direplypdin b otnGBeCla Lyml. o5 TFA ys 8d{est, pndithegetssionaniztie was

SO TS SR B Nt

R BTV 8 column) yielded 35 mg’ (609) of (RS,S )-2-benzenesulfonyl-N-

e
7 = -of f : . ]
thyt 3 a3 s b sl YA
gavhite solid, MS: 525 (MH"). _ |

Example 64

(RS,SR)-2-benzenesulfonyl-2-(6-chloro-2,3,4,9-tetrahydro-1H-carbazol-2-y1)-N-(4-
cyano-benzyl)-2-fluoro-N-methyl-acetamide

- In analogy to example 63, from (RS,SR)-2-(benzenesulfonyl-fluoro-methylcarbamoyl-

methyl)—G-cEloro—1,2,3,44tetrahyd:o-carbazole-9—carboxy]ic acid tert-butyl ester and 4-

- bromomethyl-benzonitrile was prepared (RS,SR)-2-benzenesulfonyl-2-(6-chloro-2,3,4,9-

tetrahydro-1H-carbazol-2-y1)-N-{4-cyano-benzyl)-2-fluoro-N-methyl-acetamide as a |
white solid, MS: 551 (MH™).
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to
(RS, SR) - 2- benzenesul f onyl - N-benzyl -2-(6-chloro-2, 3,4,9
-t et rahydro-| H carbazol - 2-yl) -

N- net hyl -acetam de 60 ng (0.112
wcﬁg@%@% & mTDlLéT/]@§20031002869

2- (benzenesul fonyl -f| ugy 0- met hyl car banoy
_6_
cbloro 1,2, 3,4-tetrahydro-carbazol e-9-carboxylic acid
tert-butyl ester (fromexanple-59.1) in 3 nL of THE
were treated with 7 ng (0.168 nmmol, 1.5 eq) of NaH
(55%in oil) at O0C 15 over Bfhmpias538 ng (0.224 mmol ,
2eq) of br ononet hyy- benzene were added and t he

R T KTy —

of CH2C12 cirbrazolot-yllFAfivaso-Nogethyl-adgarhie
reactl on mxture was stirred over ni ght at RT.

FLERRA b Pecipls b b USRB  riiefih B st migscbamort

myth{yBosichlok o133, SRy trihydenzerbasalt Hoqayh oxii cZQad tert-butyl ester and 1-

Fenzt? IRPERRE R P AR tavia&é@fﬁﬁéf@ﬁ#%‘s&i‘%??véf%u@ {bromo-

2= chlbra DB 469-@edrahydro-1 H-carbazol-2-y1)-2-fluoro-N-methyl-acetamide

§ &%%bwg&e%&&_}yh 2- (6 chl or o- 2 3,4, 9- tetrahyd

cyano- benzyl )-2-fl uoro- N mst hyI -acetam de I n anal ogy
to exanple 63, from

(RS, SR) - 2- (benzenesul f onyl - f| uor o- net hyl car banoyl -

nmet hyl )-6-chloro-1, 2, 3,4-tetrah drg- car bazol e- 9- car box
ylic acid tert-butyl ester €6

~ bronmonet hyl - benzonitril e was prepared
- ( F@ﬁS,SR))'ﬂb@ﬁﬁﬂ@ﬂﬁ’smﬂfzgflykhlard-ﬁ,ﬁmm dso- #E1%arbazol-2-y1)-N-(3,5-

" tetrahydro- IH- baz N- 0- benzyl) 2-fluo
ro- N- net hyl - %%@“‘W&?AIF ylaretagride 551

(I\/W V\D 2005/ 092856 PCT/ EP2005/ 002869 -74 Exanple 65 -
@GBﬁMﬁuQRB,lSRNZ@GbeEﬁéHEﬁﬂRﬁ?Kﬂﬁémznie@lyﬁaf&moﬂ

3.4 t etrahy
Qz%wchlgvr%e) r334#%?31(Yérw$ml¢~9§aéh%ﬁl?j@%tqrﬁbml ester and 1-

. Bitah E¥hYI03,8XEMR 0 -Kedeerle 4R prepared (RS, SR)—2—benzenesu1fony1 2-(6-

RS, SR | f qnyl £ hyl | -
Wb enetil o) %vﬁ%&ﬁ?@ﬂ%e&?&%y%ﬂme methyi-
Ydetdmide béla L@ ThrBuh ¥bliE MBr562T8) 1 -

br ono- 4- br ononet hyl - benzene was prepared

(RS, SR) - 2- benzenesul f onyl - N- (4- br ono- '
benzyl)-2-(6-chloro-2, 3,4, 9-tetrahydro-| H carbazol - 2-y
| )-2-fluoro-N-nethyl-acetam de as a white solid, M

603; 605 (MH). Example 67

(RS,SR)-4-({[2-benzenesulfonyl-2-(6-chloro-2,3,4,9-tetrahydro-1H-carbazol-2-y1)-2-
fluoro-acetyl] —methyl—_amiué}~methy1)—benzoic acid methyl ester

. In analogy to example 63, from (RS,SR)-2~(benzenesulfonyl-fluoro-methylcarbamoyl-
‘methyl)-6-chloro-1,2,3,4-tetrahydro-carbazole-9-carboxylic acid tert-butyl ester and 4-
bromomethyl-benzoic acid methyl ester was prepared (RS,SR)-4-({[2-benzenesulfonyl-2-

(6-chloro-2,3,4,9-tetrahydro-1H-carbazol-2-yl)-2-fluoro-acetyl] -methyl-amino}-methyl)-
benzoic acid methyl ester as a light brown solid, MS: 583 (M). |
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10 Exanpl e 66 (RS, SR)-2-benzenesul f onyl
2-(6-chloro-2,3,4,9-tetrahydro-| H carbazol - 2-yl)-N- (3,
5- difluoro-benzyl)-2-fluoro-Nnethyl-acetamde In

o exanple 63, from
W?&gb %&;Eg (benzenesul f onyl - f | uor o- net hyl car baREF{EP2995/002869

met hyl ) - 6-chl oro- 1, 2, 3, 4- t et r ah§”dt o- car bazol e- 9- car box

ylic add tert-butyl ester and 1-

br ononet hyl - 3, 5- di f | uor o- be%ﬂ‘%‘i’i‘é’k\/& pr epar ed

(RS, SR) - 2- benzenesul f onyl - 2- ( 6-

chl(@ss, ﬁ({ﬂz-aemheﬁwa oz-kddcmafmaaﬂs@eﬁélh)yd% L &ﬂ%ﬂzw 2

| uoro- benzyl)-2-fI acetam de‘as

br own sol itorf@ee lbb@%%%lmeﬂﬁ gter
[ 2- benzenesul f onyl - 2- (6 chI or o- ,4,9-tetrahydro-1Hc
amhaaRgy 2o ¥tample 63, from (RS, SRE -2- (benze gsu.kfezﬁjélat}%oro d:aethylcarbamoyl-

A u’l%?ﬁ %gﬁlé,’% h@”ﬁ%&%ﬂoﬁa@wﬁw%mmmd tert-butyl ester and 3-
(lﬁ%m%?ﬁetﬁ 1(1&&%551%&@@%&9}1%’:& %&%13?%@2 SR% §R}'—? W@ytenzsnesulfonyl 2-

cg}f | or o- 4-tetra azo

W67 %Rﬂ’dz §ér teﬁﬂ-bﬂmelﬁ 6#roaznd-247)-25lucro-acetyl] -methyl-amino}-methyl)-
by BB eRGNERL §s AFhRe SN was prepar ed

(RS, SR) - 4-({ -benszenes%f%hys-' g@ﬁvﬂ

(6-chloro-2, 3, 4,9-tetrahydro-1 H carbazol -2-yl)-2-fl uor
o-acetyl] -nethyl-am no}-nethyl)- benzoic acid nethyl

ester as a light brown solid, Ms: 583 (M. W

2005/092856 PCT/ EP2005/ 0028%?@%9Exan'pl e 68

(RS, SR) - 3- ({

[ 2- henzenesul f onyl, - 2- (6 cbl oro-2, 3,4,9-tetrahydro-1Hc

-ar R)zZ-?pgzeggsdfony -2-(6-chloro-2, 3 4,9-tetrahydro-1H-carbazol-2- -yi)-N-(2-

f1 uor o-acel y11 - et BRLN bR Bt

nmet hyl " ester Inaaogy 0 exa fro

(RS, SR) - 2- (benzenesul f | - fl uoro-nethyl carbanoyl - 5
(RS,

raeRglogy 6o emmple 63, fong (RS, 58t 2 4bsndenesoeiyd Aiozo Iaefhylbakamoyl-

: yﬂlétﬁyﬁedéj CE,ISI[ ’?Lgt,y ]ten%ﬁt 0- &fﬁéz'g%g?%‘% Pigd' t%&rb%ﬁyl ester and 2-

aci d er  was prepare
[ om@h A heinfomitzile was prepared (RS,SR)-2-benzenesulfonyl-2- (6 chloro-2,3,4,9-

e O et AR B A D e A Rice o

- eshiter sodid, BISwWB3X @50l i d, MS: 583 (M. 10 Exanple 69

(RS, SR) - 2- benzenesul f onyl - 2- (6-chl oro-2, 3, 4, 9-tetrahyd
ro-| H carbazol -2-yl)-N(2-
cyano- benzyl ) -2-fl uoro- N-net hyl - acet am de

Example 70

'(RS,SR)—N—all?i—Z—benzenesu}fonyl-Z—(6—chloro-2,3,4,9-tetrahydro— 1H-carbazol-2-y1)-2-
fluoro-N-methyl-acetamide

In analogy to example 63, from (RS,SR)-2-(benzenesulfonyl-fiuoro-methylcarbamoyl- -
methyl})-6- chloro—1,2,3,4—tetrahydro-carbézole~9-carboxylic acid tert-butyl ester and 3-
bromo-propene was prepared (RS,SR)-N-allyl-2 —benzanesulfoﬁyl-z—(6—chloro 2,3,4,9-
tetrahydro-1H-carbazol-2-yl)-2-fluoro-N-methyl-acetamide as a white solid, MS: 475
(MH").

Example 71




In anal ogy to exanple 63, from
(RS, SR) - 2- (benzenesul f onyl - f| uor o- net hyl car banoyl -
nmet hyl ) - 6-chl oro-1, 2, 3, 4-t et rahydr o- car bazol e- 9- car box

wb'zbd‘s/o@%ﬁte” butyl ester and 2- 15 PCT/EP2005/002869
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brononet hyl - benzonitrile was pr;/efﬁared
(RS, SR) - 2--benzenesul fonyl - 2-(6-chloro-2, 3, 4,9

SRR e B SR L 2 0 v s

Exanpl e 70 20  cyano-benzyl)-2-fluoro-N-methyl-acetamide
(RS, SR) N-al | yl - 2- benzenesul fonyl - 2- (6-chl oro- 2, 3, 4, 9-

t o-| H carbazol - 2= 523
IR GBRBERET B b Beam Gl 3 Thrmeagytoey dluptpriaetbaicarbamort
fn;gmél) 6-ch10r0 1,23 4~tetrahydro-carbazole~ ~carboxylic acid tert-butyl ester and 3-

o RS e Yl R R bR oo Ll gdgro-2..69-
ytlaﬂrﬂx)ﬂﬂﬁ-lﬂit:{rbm 0Ly1R - €3-cedd-Benzl) Q0 dth ARG YR etamide as 2

ar
“éﬁsg@éﬁfﬁa@ benzenesul fonyl - 2- (6-chloro-2, 3,4, 9

tetrahydro-l H car bazol - 2-yl ) -2-fl uor o- N- net hyl - acet am
de as a white solid, Msc 475 Exanple 71 WD

2005/ 092856 PCT/ EP2005/ 0028 Zﬁ
(RS, SR) - 2- benzenesul f onyl - %6‘“&’ P o- 2,3,4,9-tetrahyd
ro-1 H carbazol -2-yl)-N(3- cyano-b

enzREFRR-3E({ Emb éhzBhévalfbi}l-nietiet612,3| 49-8ah9ayo-1 B-carbazol-2-y1)-2-
exanpl e 63,

(RS, SR) - 2- (be:#g&ﬁgéﬁw@rm&ﬁfl -pginsreethyd) bspreiragd-

met hyl ) -6-chl oro-1, 2, 3, 4-tetrahydr o- car bazol e- 9- car box
yId 88 agi(d. 1BEh:Im§l9lbﬂR$§R)iB{[Mn§en'ésulfonyl 2-(6-chloro-2,3,4,9-tetrahydro-

b nonet onitril r epar.ed
C@h)mg %@E etEarastlirmst aeaaw}rleﬁnzms agidgnethyl ester (from

t@h t&)@a o1 b Fhicar raE e 31yl ), INnL 3f @Mmmﬁawsxadhe@ akd £ reaction

r o- N- et etam.de as a white solid, NS M -
FREe aray gtu]_:etg over night at RT. Aqueous NH,Cl was added unt!l pH = 7 was reached,

(t8§ 2RcSwh{ éﬁragf%ﬁz‘.ﬁﬂ?ﬂ@.&g A¥ikd &vdriNE 02 Frefedrfl slveRt evaporated.

rahydr o-| Hcar bazol - 2- 63
fRW@]lﬁéﬁfWP} E‘h@tmglqiecg wg}(T]f’éﬁ ﬁf/ﬂ‘)&%n?zbﬁ [2-bsaranesfonyl-2-(6-

B i G e i
Hyesieoic acid as a white solid, MS: 570 (MH"

1H car bazol - 2-yl ) -2-fl uor o- acetyl] nmet hyl - am no} - benzo
ic acid nethyl ester (from exanple 69) in 5 nL of
THF/ MeOH 1:1, 1 nL of I M NaOH was added and the
reaction 15 m xture was stirred over night at RT.
Aqueous NH4O was added unt ilixapgle7¥ was reached, the
product was extracted with Et QAc, dried over Na2SO4,

f dﬂs‘,ﬁ)-ezd-bé&%né&ﬁféﬁﬂt-z-%@-%ﬂﬂ»&@-tz%%ﬁ-tetrahydio-1H~carbazol-z-yl)-zuﬁuoro-N~
(3-hydroxymethyl-benzyl)-N-methyl-acetamide

To 61 mg (0.107 mmol) of (RS,SR)-3-({[2-benzenesulfonyi-2-(6-chloro-2,3,4,9-
tetrahydro-1H-carbazol-2-yl)-2-fluoro-acetyl] -methyl-amino}-methyl)-benzoic acid
(from example 73) in 3 mL of THF at 0°C, 160 pL (0.107 mmol, 1 eq) of BH3.THE (1M in
THE) were added, and the reaction mixture stirred for an additional hour, and. then
partitioned between EtOAc and water. The organic layer was dried over Na;SOy, filtered
and evaporated. Column chromatography on silica gel with EtOAc/heptane 2:1 yielded 50
mg (84%) of (RS,SR)-2-benzenesulfonyl-2-(6-chloro-2,3,4,9-tetrahydro-1H-carbazol-2-




Recrystallisation in Et20 yielded 66 ng (77% of
(RS, SR) - 3-({ [ 2-benzenesul fonyl - 2-( 6-
chl oro-2, 3,4, 9-tetrahydro-1 H carbazol -2-yl)-2-fluoro-a

woembybgsssnet hyl - ami no} - met hyl ) - benzoi ¢ add agca/pshidsRo2869
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T battne S0 of SO RGO el en A lab B 8fd et eser i 10

1RSI BROH of RENZ.60¢ s;m{):fmmxal Bfeql of loydr drimetigtvhte wbrdadted. After one

@Séﬁg@w%nyl acetic acid nmethyl ester |n 10 nL of
' 3.50 g (0.070 nol, 3 eq) of hydrazine

solid, Ms: 570 (M#). 20 Exampbe-73
(RS, SR) 2- benzenesul fonyl - 2- (6-chl oro- 2, 3, 4, 9-t et rahyd
YIMl-ﬂtqraflﬁdﬁdin@WEﬂﬁf‘l-folenmpNhhnemyl—acetanude as a white solid, MS: 555
)hydroxymst hyl - benzyl ) - N-net hyl - acet am de To 61 ny
. 107 mmol ) of
(RS, SR) - 3- ({[ 2- benzenesul fonyl - 2-(6-chloro-2, 3,4,9 25
t et rahydr o- 1H car bazol - 2-yl ) - 2-fl uoro- acetyl ] - met hyl -

-m no}-nmethyl)-benzoic add (fromexanple 73) in 3 nL

of THE at 0C, 160 L (0. 107 I eq) of BH3. THF (1M
in THF) were added, and tf@%& %’% on m xture stirred
for an additional hour, and then partitioned between

56125'3‘ 504“ ah?? e:matmsglfmﬂww‘mdth%qLéomddidzﬁﬂz-q"ll)eﬁlethﬂ]_7_¢h10r0_
, filtere rat e
chromat ogr aphy onlg‘rr%d‘% g?%@#?/\fﬂ?%?%ﬁﬁ%‘ﬂf ane 2:1

yi el ded 50 30 ng (84% of
1435, SR) - 2- benzenesul fonyl - 2- (6-chl oro-2, 3, 4, 9-t et rahyd
ro-| H carbazol -2 WO 2005/ 092856 PCT/ EP2005/ 002869 -77

xad az chl or
1o AP B 6 of P gaferesgtoued pader educed pressure,
jﬁéldtn’gew&g)(qﬂahﬁtaﬁ@é) ¢ bengrneshlf023-d0etit a6fl hydrazide as a colorless oil,

hydrate were added. After one 10 hour, the sol vent
Al the excess of hydrazine were renoved under reduced
pressure, yielding 4.90 g (quantitative) of

enzene fon add azi de as colorl ess iy .
R SERERRILE0Y bt REFE |0 SiRel Eh SR Rp ot e A S aspaide in 5
thL.%ofF agetichch, :m;n lg)(100 nhask 2 eq}sw afcélinrdﬁaﬁ&é werddlded, and the

% i gﬂ?&ﬁa e&fﬂ-f 5%*@19‘% ]a{ﬁ ﬁ"fﬂ' gﬂﬂ?ﬁ%ﬂ%ﬂﬂ%ﬁé@?\@ﬂh water,

extracted with EtOAc, the organic phase dried over Na,S0, filtered and evaporated, to
afford 1.40 g (78%) of acetic acid N’-(2-benzenesulfonyl-acetyl)-hydrazide as a white solid,
MS: 274 (MNHSY).

74.3

‘To a stirred solution of 1.40 g (5.5 mmol) of acetic acid N’-(2-benzenesulfonyl-acetyl)-
- hydrazide in 50 mL of acetonitrile, 1.02 g (6.5 mmol, 1.2 eq) of phosphorus oxychloride
- were added, and the solution heated at reflux for 3 hours. The reaction mixture was diluted

with Wafer, extracted with EtOAc, the organic phase dried over Na,SOy, filtered and
evaporated. Column chromatography on silica gel with EtOAc yielded 0.90 g (70%) of 2~
benzenesulfonylmethyl-5-methyl-[1,3,4]oxadiazole as a white solid, MS: 239 (MH™.

74.4

To 650 mg (2.73 mmol) of 2-benzenesulfonylmethyl-5-methyl-[1,3,4]oxadiazole in 35 mL
of MeOH at 0°C, 50 pL (0.27 mmol, 0.1 eq) of a solution of sodium methoxide (5.4 Min -




solution was heated at reflux for 1 h‘our. The reaction
m xture was diluted with water, extracted with Et OAc,
the organi c phase dried over Na2SO4, filtered and

gsr/ tzéas‘g’ to afford 1.40 g (78% of acetic add '
ﬁz -@enzenesul f onyl - acetyl) hydra2| de as a wWHGTEEP2005/002869
SO|Id VS: 274(I\/NH4+) 20 74‘33Foast|rred sol ution
1?}8 fﬁiég‘d .of acetic aci
MGQ I%ﬁyll b 1246 Pc@)pdilﬂ@@léel ¢q Hoyehbpoft-2-enone were
acgidemityel rkﬁjhogi RPgte Was §tu'¥£@£‘o 0°&: a%d%)s aﬂéw@&?%?& RY within 4

oxychlor|de wer e added, and the sol ution hea

r dfqugse dilgted wvithowpuratedraueensdiiigd aniderurdedwrithditOsceBhe combined
Wi hed. ase
e bRy BB T e, s W0 0AN & UG gromatomaphy
5 cm }mhﬁt(ahc g4vei 758 I@(Sﬁ%)td’f Eft@azm@faﬂad-(s-;ﬁahg
lﬁ%ﬂééﬁbdﬁm PSP eTAamep RapRe % 2RoBiG B of diagrereomers
mmhltesgmeS EAZS(I\/Z.‘I%) (I\/I—H) 74.4 To 650 ngy (2.73
mmol ) of
2-henzenesul f onyl net hyl - 5- et hyl -[ 1, 3, 4] oxadi azol e in
35 M. of MeOH at OC, 50 L (0.27 nmmol, 0.1 eq) of a

sol ution of sodi um nethoxide (5.4 Min WO 2005/ 092856
PGV Er (05 0orded 3- [Hegzdvedifonyk( e retldd d 1, 3,1&;1 omdléii}l-myi] methyl}-

2 1 e wer
02 BBl STy mlof S8k GUFLEORA B FIOREIERC, o orvat
al(B&ied oilpover 30 miRTS W wigi(h.78 mrhalut.5 eqpof Ntfbﬁ)rmbérfzenemﬂfommlde
S u and Bxtract ed. W
I”%Ié %%%% %%g%f? %s es e\ﬁ%r SO PR VY %%O%% saified aqueous
f lmﬂﬁmd&ma@@wﬂh FrOd.c. Tiod conmbindd angaﬁmg:hagd@ webe Giied over NazSOy,
él%?eaﬁ o, evé\ﬂu%rg t 'ﬁ\% %%aﬁ]ﬁy Zwo dggtegeom@rs were separated by column

enzenes
15 [ IchBordpoxagdhpon Isﬂzza gﬂMﬂeEﬂQAd{h@ﬂﬁiﬂE H@Mﬁ‘@) 2 (20%) of (RS,SR)-3-
g&f%%s f)%(‘#éi fﬁ'lj’ t&}ﬁ{)ﬁ? Xhdiazol-2- Gi) metty] clj\ﬁopentanone asa
3 c[ohﬁhzmll%m B@ﬂYMH"’iaﬁ&Uﬁ!ﬂlg ([139%5 oA RR,SS)-3-[benzenesulfonyl-fluoro-(5-

OSBRSS e

NaH(55%|n oil) over 30 mn. 554 ng (1.75 mol, 1.5
eqgd.@f N-fl uorobenzenesul fonimde were added, and
after 2 hours, the reaction mxture was diluted with

2082[t ur%]tged aqueo Sﬁgﬁgﬂ\ﬁg tramﬁéﬁ%&@%@ benzc;ggglﬂfonﬂ-
f Iﬂdo@é-‘éﬂ-n@d‘ﬂﬂylﬁ[\lémbﬁcﬁ:ﬂaol-'ﬂ}@) hﬁﬁiﬂ]t tRbrenone and 49 mg (0.26 mmol,
d af5 eq O?PE cﬁom\,\g{)gens pﬁyﬁgzexge gydmgalondc was prepared 38 mg (36%) of
(RS,SR)-2-[benzenesulfonyl-fluoro-(5-methyl-{1,3,4] oxadiazol-2-yl}-methyl]-7-chloro-
1,2,3,4-tetrahydro-cyclopenta[b]indole as light orange cry"stéls, MS: 446 (MH").

25 The enantiomers were separated by preparative chiral HPLC. Column: chiralpak AD,
solvent: 20%isopropanol/heptane to give (5)-2-[(R)-Benzenesulfonyl-fluoro-(5-methyl-
{1,3,4]oxadiazol-2-yl)-methyl}-7-chloro-1,2,3,4-tetrahydro-cyclopenta(bjindole and (R)-
2-[(S)-Benzenesulfonyl-fluoro~(5-methyl-[1,3,4] oxadiazol—ﬁ—yl) -methyl]-7-chloro-
1,2,3,4-tetrahydro-cyclopenta[blindole. |
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%fg%ﬁ uﬁl%ﬂglef] %35 %Jt?ﬂiﬂl fi] gzgdﬁﬁngZ %t Q:X{d] Icyélbéérfflmone as a white
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orless oil, M5: 339 (M#) amd.75 ng (19% of
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(a0 ST RO oRE B8 s (g, Jas; 335 (v,

oxadi azol - 2-yl)-ethyl]-7-chloro-1, 2, 3, 4-
t7/etr ahydr o- cycl openta[ b]indole 75.1 375 (1 17
nmmol ) of 3-[benzenesul fonyl - (5-nethyl-[1,3

SAFSEA Gable 1924 B 3 By S0BSAANPTASLRY: %Og)n%e,g;mlfw,ﬂ -

rga+metbﬁ5[%a,4i omdlazobﬂqd) abylicpciop@Bamme(p2dF3 myt).33 trsol, 1.2 eq) of
e P TR - AP RSB e el e BB Sr e

dﬂnmmlﬁdﬂa;ﬂ@l (mmmﬁhﬂa{ﬂﬁa@ ooescliaio}-D-yEk- €2l - 7HiB 0o | 3 tktrahydro-
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separ ated by col um chromat ography 10 on silica gel
wi th Et OAc/ heptane 1:2, yielding 95 ng (24% of
(RS, SR)-3-[1- benzenesul fonyl-1-(5-nethyl-[1,3,4]
oxadi azol - 2-yl)-ethyl]-cycl ﬁga%}ﬁgggne as a white

(RS,SR)-2-(benzenesulfonyl—ﬂuoro- [1,3,4]oxadiazol-2-yl-methyl)-7-chloro-1,2,3,4-
tetrahydro-cyclopenta[blindole

76.1

To 1.73 g (8.07 mmol) of benzenesulfonyl-acetic acid hydrazide were added 20 mL of
trimethyl orthoformate and 1.26 g (8.07 mmol, 1 eq} of phosphorous oxychloride. The
reaction mixture was stirred one hour at RT, and concentrated under reduced pressure.
Column chromatography on silica gel with EtOAc/hexane 2:1 yielded 930 mg (52%) of 2-
benzenesulfonylmethyl-{1,3,4] oxadiazole as 2 white solid, MS: 225 (ME™).

76.2
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solid, Ms: 335 (M#) and 90 ng (23% of
(RR, SS) - 3-[| -benzenesul fonyl -1 -(5-net hyl -
[1, 3, 4] oxadi azol -2-yl ) -et hyl ] -cydopent anone as a white

weaseozshe: 335 (MH). 75.2 15 In anal ogy to ex@ipb@s002869
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(MH). 20 Exanple 76 _
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| -methyl)-7-c hloro-1,2,3,4 _
et r ghydr o- cyd n blindole 76.1 25 To 1.73
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mm(mugg HAIERR, B@d&qs&zﬁﬁ&%ﬁﬁ flug Qﬂexa  oxadiazol-2-1)-

chr.o ra on silica gel with

ﬁeélp 4 yopgga/&wgﬁego id, MS: 342
benzenesulfonylnethyl [1, 3, 4]oxad|azole as a white
geuid, Ms: 225 (M#). 30 76.2 WD 2005/ 092856

PCT/ EP2005/ 002869 -80 In anal ogy to exanple 74. 4,

om.2- ben zen yl met hyl -[ 1, 3, 4] oxadi azol e and
ifg/?}il%g@f HOL5219R ﬁ,\%@ zg,%gz?)e@ enzenesulfonyl—ﬂuoro [1,3,4) oxadiazol-2-
%)(Iﬁ@ﬂﬁ?ﬁ@é@bé&ﬁﬂéne[ a}nld?(éddhltﬁ'ﬁa[gieﬁfl? lhgg.raé!iné?ytdpéﬂlﬁonde was prepared

I ast’er eoner s

ent anone as a racemc
%Sﬁf dlberzenguilionddivarpeld i34l oxarlianohd-yhanethy) gpchloro-1,2,3.4-

g bR BT RACL O SRl [ Jud (ypani oy o

oxadi azol - 2-yl -net hyl ) - cycl opent anone and
N-f | uor obenzenesul f oni m de were prepared (RS, SR) - 3-
(benzenesul fonyl -fl uoro-[1, 3, 4]

oxadiazol-2-y1)-nethy|)-cch&&aﬂ one as a white
solid, WMs: 342 (MNH4+) and b3

(R Sgé 3- (benzenesul fonyl fluoro-[1,3,4]
ox ~Ibengeyesulfonyl-(5-cyclopropyl-[1, ,4]oxadlazol-z-yl)—ﬂuoro-methyl]-7—

chloro-1,2,3,4-tetrahydro-cyclopenta[bJindole

77.1

To 3.0 g (14.0 mmol) of benzenesulfonyl-acetic acid hydrazide in 30 mL of phosphorus
oxychloride, 1.47 g (17.0 mmol, 1.2 eq} of cyclopropanecarboxylic acid were added, and
heated at reflux for 2 hours. The reaction mixture was very carefully poured onto ice,

 extracted with BtOAc, filtered and evaporated. Column chromatogréphy on silica gel with

EtOAc/heptane 2:1 vielded 1.49g (41%) of 2-benzenesulfonylmethyl-5-cyclopropyl-

' [1,3,4] oxadiazole as a white solid, MS: 265 (MH™).

77.2

In analogy to example 74.4, from 2-benzenesulfonylmethyi-5-cyclopropyl-
[1,3,4]oxadiazole and cyclopent-2-enone was prepare_d 3-[benzenesulfonyl-(5-




1o nethyl)-cycopentanone as a white solid, M 342
(MNH4+). 76.4 In analogy to exanple 74.6, from
(RS, SR) - 3- (benzenesul fonyl -fluoro-[ 1, 3, 4] oxadi azol -

woytops/oessey| ) - cycopent anone and PCT/EP2005/002869
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(4-chl or o- phenyl ) - hydrazi ne hydioechl ori de was prepared
(RS, SR) - 2- (benzenesul fonyl -fluoro-[ 1, 3, 4]

oychafirapyl [ 3:4 oxadiade)-2 )l V-oodihydf-eydopnBandnd 2s a racemic mixture of

tetrah dr&ﬁﬁ%$3gﬁgéagg%?ggﬁgﬁ as |ight yeIIom;solld

(RS SR) 2-[ benzenesul fonyl - (5-cycl opropyl -[ 1, 3, 4]
oxAadi azol - 2-yl ) -fluoro-nethyl]-
chloro-1, 2, 3 4- tetrahydro cydopent a[ b]i ndol e 20 77 1

TS sbaSotls el I ool RSB Bt B rogmctanct >
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silic with Et QAC/ hept :
ﬂ] %gﬁca&%ztiggﬁ)ﬁ% ~6$etﬁyl? qrclopentanone as a White sc:»hci3l MS: 365 (MH").
2- benzenesul f onyl net hyl - 5- cydopr opyl -
p443, 4] oxadi azol e as a white solid, MS: 265 (MH).
77.2 In analogy to exanple 74.4, from

Trosios s sunph T ki Ot B A b SRk nessttonsie Gomrelomras-

B 3 ipaenesil-f 0 Hitoré iy 1P ORGsRBES - RET/ ERBRRS HAARBA Rydrazine

%Pslﬂpsse Wag prepane {R&IRAZolbenzepesulioayh(T-FradqrepBild b dd oxadiazol-
—ﬂ§01%~ éﬁli’gLﬁcmbﬁ -upes @fteua@xwaﬁi @f&iﬁéﬁfﬂb]]ﬂé{m& &light brown

y§1d5MSf BMLm*)(W) vad I n"anal ogy to exanple

3- [benzenesulfonyl-(5-cyc|opropyl-[1,3,4]oxadiazol-2-

5 yl)-nmethyl]-cycl opentanone and

N-f | uor obenzenesul f oni m de mere prepared (RS, SR)-3

[ benzenesul f onyl - (5-cycl opr [1 3, 4]

oxadi azol - 2-yl ) -fl uoro- net E@ opent anone as a

white solid, Ms: 365 (M+) and

( RRSFR)- ﬁ{ﬁ&ﬁ%&ﬂ&&ﬂﬁf@%ﬂoﬁﬁ)ﬁﬂi@@@w&&& ZFyBlfluoro-methyl]-6-

oxad|azol 2-yl)-fluoro- nethy -cyclo ent anone "as a
white solid, N5 SBlorg-f13:4.9-tetyahyglro-1H-carbazole

78.1

To 2.47 g (9.3 mmol) of 2-benzenesulfonylmethyl-5-cyclopropyl- [1,3,4]oxadiazole in 25
mL of MeOH at 0°C, 170 uL (0.93 mmol, 0.1 eq) of a solttion of sodium methoxyde (5.4
M in MeOH) were added. After 15 min, 895 mg (9.3 mmol, 1 eq) of cyclohex-2-enone

“were added. The reaction mixture was stirred from 0°C to RT over 4 hours, diluted with

saturated aqueous NH,Cl and extracted with EtOAc. The combined organic phases were
dried over Na;SOy, filtered and evaporated. Column chromatography on silica gel with
EtOAc/heptane 2:1 gave 1.48 g (44%) of 3-[{benzenesulfonyl-(5-cyclopropyl~
[1,3,4]oxadiazol-2-yl)-methyl]-cyclohexanone as a racernic ‘mixture of diaste_reomers,
white solid, MS: 361 (MH™).

78.2
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2.47 g (9.3 mol ) of
nggnzenesul f onyl met hyl - 5- cydopropyl - 1, 3, 41
dadi azole in 25 nL of MeCOH at 0C, 170 pL (0.93 mol
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0.1 eq) of a solution of sodium nethoxyde (5.4 Min
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BT ee T 6t BT s ST bl cabRipteas o yellow solid, MS: 436

oMEMat ogr aphy on silica gel with EtQAc/heptane 2:1
gave 1.48 g (44% of

3-[ benzenesul f onyl - (5- cycl opr opyl -

[1, 3, 4] oxadi azol -2-yl ) -met hyl ] - cycl ohexanone as a
racem cm xture of diastereoners, white solid, Ms: 361

~ (MHH). 78.2 WD 2005/ 092856 RGIHERAA05/ 002869 -82 In
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yl )(R%&S]Sﬁl’l s é:%gt;;gpf/%é[im&ahydg)éac?cﬁégxllta[b]mdol—2-—yl)~
N-f I uor obenzeﬂmlrﬁanﬂwig m&%ﬁ%@%&%&%@

[ benzenesui fonyl - (s- cyclopropyl

oxadi azol - 2-yl)-fluoro-nethyl] -cydohexanone as a
witrk e solid, Ms: 379 (M#+) and

(RR, SS) - 3-[ benzenesul fonyl - (5-cycl opropyl 5

['110 804](9x @Qhﬁél)'of Ba%ﬁestﬂfaaﬁoacﬁﬁé &Bﬂ Lyc&xﬂabﬁfﬂiﬁm cﬁﬁchg, 34l1g

ite I n ana
3%& i A. Szeq) folf é}ﬂﬂoromethylene—dlmethﬂ-ammomum c onde and 3.90 mL

. E(E@@@lm%?t bhegp 6?@&% fa.?ﬂr? wér'é aﬁé{g{-} Q?éﬂluhoPo as stlrred at reflux for 1

4] oxadi azoI uor o- net hyl'] -cyc¢

Mr(pprgﬁp@mw@qqmyewdi s M and EtOAc. The combmed organic phases
- ‘were dried over Na;SO,, filtered, evaporated, and column chromatography on silica gel -
with CH,Clo/MeOH 100:1 afforded 0.59 g/15%) of (5-benzenesulfonylmethyl-
[1,3,4] oxadiazol-2-yl)-dimethyl-amine as a white solid, MS: 268 (ME™).

79.2

In apalogy to example 744, from (5-benzenesulfonylmethyl-[1,3,4] oxadiazol-2-y1)-

dimethyl-amine and cyclopent-z—enone was prepared 3- [benzenesdfonyl (5-

dimethylamino-{1,3,4]oxadiazol-2 ~yl)-methyl] -cyclopentanone as a racemic mixture of
- diastereomers, light Yellow solid, MS: 350 (MH™).

783
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rbazole as a yellow solid, M5-g486 (MH). Exanple 79.
(RS SR) - {5-[ benzenesul fonyl - (7-chloro-1, 2, 3, 4-tetrahyd

§ %ﬁixﬂ R:] 745 @lor? 33 bgnzeh&ulfbril( B-diﬁieﬂa‘!ﬂa]xmhgq 5'13 34) oxadiazol-

gﬁ@f - di met hy %bﬁg1ne 79.1 To 3. g
Je Pk sanns A bergenerubyrira ¢ et mrésgoe (RS,SR)-3-
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fhl or onet hyl ene- d| nmet ?f( ?m) m z@Rorl de_ and g
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shlti ca gel w th CH2C12/ MeCH 100: 1 afforded 0.59 g
/159 of (5- benzenesulfonyl met hyl [ 1,3, 4]

oxadi azol - 2-yl hyl -ami ne as a white solid, Ms:
hpanalagyte pramply 74. é%olﬂh (BheR)o gyl berreassutfors-(Padumethyilasnino-
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am né and é 0 ent- -enone_was prepare
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TS g o i

9@44,&% ¢85 (MH'MS: 350 (MH+). 79.3 WD 2005/ 092856
PCTI EP2005/ 002869 -83 I n anal ogy to exanple 74.5,
from

3 [benzenesulfonyl (5- dlﬂEtE ié%]ﬂO [1, 3, 4] oxadi azol -

_ neth -cyclopentanone and
N- i/R*%I

@R)oﬁie mwﬁwﬁﬁ&b@eﬂ&%ﬁ%@@rwﬁ:@@m@]mdol-?--Yl)-
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white solid, Ms: 368 (M+) and
(W= RE (Q;li{lbgnz:é}@mf%y[ﬁ [benzgnesulfonyl-(7-chloro-1,2,3,4-tetrahydro-

0 i et

- EnCiRed Agy LtIChganplsdubliled intb thenolRBOm)til a white precipitate was

foLDANERD so%nft QLY ken(lgve%, MR (¥ 588 89:d under vacuo, yielded 14 mg (87%)
of {RS,SR)-{5- [benzenesulfony1~(7-chloro- 1,2,3,4-tetrahydro-cyclopentafb]indol-2-yl)-

- fluoro-methyl]-{1,3,4] oxadiazol-2-yl}-dimethyl-amine; HCI salt as a white solid, MS: 475

(MEL).

‘Example 81

(RS,SR)-2- [benz’enesulfoﬁyl—ﬂuoro-(3—methyl-[1,2,4] oxadiazol-5-y1)-methyl]-7-chloro-
1,2,3,4-tetrahydro-cyclopenta[blindole

81.1

10.8 g (0.098 mol) of benzenethiol in 70 mL of DMR at 0°C, were treated with 431 g (0.108
mol, 1.1 eq) of NaH (55% in oil) over 40 min. 17.19 g (0.103 mol, 1.05 eq) of bromo-acetic
acid ethyl ester were added, and stirring was continued over night. The reaction mixture




[1, 3, 4] oxadi azol -2-yl ) -fl uoro-nethyl]-cycl opentanone
and (4-chl oro-phenyl)-hydrazi ne to hydrochl ori de was
pr epar ed

woPRRsRgst 5- [ benzenesul fonyl - (7-chl oro-1, 2, 3, 4ptelapadsdo2sso

10

ro- cyclopenta[b ] indol-2-yl)-g4l.uoro-nmethyl]-[ 1,3, 4]

oxadi azol - 2-yl }-di methyl -am ne as a white solid, M

44 ;J@Bﬂrﬁanedﬁé&mha Bddus NH,;,CI a.nd EtOAc, dried over Na,SQ,, filtered and

(RS SR Z A 5) or01234tetrahyd
w& ]13%] gg# 1% 9$/yh€Df§ anyl-acetic acid ethyl ester as a colorless

fdlymsalg'p(mr [ 1, 3, 4] oxadi azol - 2-yl } - di net hyl - am ne;

HCO salt To 15 ng (0.031 mmol) of

Esgsz SR) - {5- [ benzenesul fonyl - (7-chl oro-1, 2, 3, 4-tetrahyd

cycl openta[ b] i ndol -2-yl)-fluoro-nmethyl]-[1, ‘3 4] oxadi az

o5 2ngy (2.6 HnRRILNYS BdVioHEl- h?dr%mﬂhcéaimlcﬁﬁe?ﬂﬂﬁt&%fﬁ{%w&@&eated at

gfs vvas bubbi ed i nto the sol'ution until a

6ty PemE (43 mmely ke g qﬁ?@%@pmwm@mﬁ@v@w 1gi(5.1 mmol)
tdfgh&%l!nﬂfaﬁ?l-&%@ﬂﬁ@é yp&t@ waya&aéa%ﬂ lfmﬁyo 168439 u&%ﬁf g was

enzengsu onyl hl or o- 3, 4-tetrahy
rcgng?gqxb Atheps pt 6 Vpc)nonfmg@.pr@ wpégiﬂyte}i vYﬂ:h saturated aqueous
V\hl (gil Qﬁf‘ﬂ’ts si dﬁzﬁlth EfO’Aci fHLABLRY lsva?g?:ﬁ@d dﬂmﬁ hioRStodraphy on silica
APQ?@R@@ﬁ &d mdéﬂdﬂ% maidoe) Srmeuhyl 5{pheaylsglfanylmethyl-

| 7- chl or o-

qX%qgeéﬁ%%%?gkh'ro %%é#bpenta[b]lndole 81.1 10.8 g
(0.098 nol) of benzenethiol in 70 nL of DMF at OC,
Wer treated with 4.31 g (0.108 nol, 1.1 eq) of NaH
(55%in oil) over 40 min. 17.19 g (0.103 nol, 1.05 eq)

- Ofq IR (96 Shih6l) 0f-m Qﬁzfﬂéﬂyl %ﬁﬁf)ﬁl,ﬁl\éﬁ{f gf‘g qg&adﬁﬁgle in 50 mL of |

stirrin MBS conti nue

- rﬁilsiflb 56634608662 MOn ZPOBBA Moo, sElstasd 2 hours. The

15

20

23

over Okia% Qﬁgl ter egﬂ%ﬁ%ﬂﬁe\%ﬁ%@% &t@g??&%&%ée °I§amc phase _

(BBhover Neyihy filsered ard¢vapomtade Caliimin dioyateartphy o sifica gel with

( 1 85 erhl.

AoRenEbEangt e it V00 oo rociestiSihelthl Sy

vids2et Joxehismle ataw}ﬁfﬁ\mhd; M&e3gMEY )65 ol , 1.5 eq) of

NaH portionwise within 30 mn. 1.0 g (5.1 nol) of

%lgyl sul fanyl -acetic add ethyl ester was added in a
soluti_on, and stirring was _

In analogy to example 74.4, from 5-benzenesulfonylmethyl-3-methyl-[1,2,4]oxadiazole

and cyclopent-2-enone was prepared 3-[benzenesulfonyl-(3-methyl-[1,2,4}oxadiazol-5-

yl)-methyl]-cyclopentanone as a racemic mixture of diastereomers, white solid, MS: 321

(MH™).

. 815

In analogy to example 74.5, from 3-[benzenesulfonyl-(3-methyl-[1,2,4]oxadiazol-5-y1)-
methyl}-cyclopentanone and N-fluorobenzenesulfonimide were prepared (RS,SR)-3-

| [benzenesulfonyl-fluoro-(3-methyl-[1,2,4)oxadiazol-5-yl)-methyl]-cyclopentanone as a

30

white solid, MS: 339 (MH") and (RR,SS)-3-[benzenesulfonyl-fluoro-(3-methyl-
[1,2,4]oxadiazol-5-yl)-methyl]-cyclopentanone as a white solid, MS: 339 (MH™).

81.6
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continued for 1 hour at 60C. The reaction m xture was
diluted with saturated agueous NH4ACL, extracted with
Et OAc, filtered and evaporated. Columm chronat ography

womosiobiss@ 1o gel with Et OAc/ heptane 1:1 vyi el dp@lnﬂﬁ@omgs@

(46% of 3-nethyl-5-phenyi sul &gyl net hyl -
[1, 2, 4] oxadi azole as a colorless oil. 81.3 To 450 ny
(2 aZalogyolo)exadple 74 6, from (RS SR)-3- [benzeneszﬂfonyl fluoro-(3-methyl-

J L A TR I CR

hedchlieidd waa f_iﬁepifddr(RS dJRZ 2h Eliéh@enegiﬂﬁm%ﬁﬂﬁ&%c {3-RRthyl-
gLéky n aqueouiﬁag tion of NaHCO3 ]
e D T e g ek oAb 1loa P opeata efndele a a light
BYAROEGLACILS: Taé Loy ghronatography on silica gel with
Et OAc/ heptane 1:1 atforded 385 ng (74% of
5-benzenesul fonyl met hyl - 3-nmet hyl [1, 2, 4] oxadi azol e as
a white solid, Ms: 239 (MH). 81.4 20 In analogy to
exanple 74.4, from.
5-benzenesu|fony|nethyI-S-nEgﬁmﬂehi,2;4] oxadi azol e
and cycl opent - 2- enone was prepared

1 YRR DD oot ot g et g oy i lspentsblindol 2 71
di aster eommm%ﬁ]e[1 Jbgadl%@g?ﬁg?clrbo@r%@'ﬁmd ety edter

I n anal ogy to exanple

g%ﬁbenzenesulfonyl (3-methyl -[1, 2, 4] oxadi azol -5-yl) -
hyl ] - cycl opent anone and N—fluorobenzenesulfonln1de

were prepared (RS, SR) - 3-

fre Q%ﬁﬁ@&% gfeﬁﬁﬁh of i@J@F 0.6 87 AR nitloaettd acid methyl ester and 8.17 g of
dj az ]- cyclo ent anone as a_ whi't

&b}a }?/écqég analﬁg hydrochloride in 250 mL of MeOH at RT 21.8 mL

éd?ﬂ, 7S§br 3 egpsmmﬁﬁﬂ $QBYHund hiéeicea&e%s MRYNY VIeOH) were added.

4] oxadi.azo] met h -cycl opent anone as
%‘9‘1{51\/%‘} geacglpn@m@tmdsmdggge@uated under

f%%ﬁfg%@géﬁ) SEE[%%‘% ene‘}gul fongtlg&fg%vg r o- Egm?{f » and the

preapicghagndalirated tvendsealitepandsypporatedotreafioad dres ('ﬁ‘!fd) of amino-
Q&g[g Q¥g; ori de was

pﬁg%ared (RS, Sﬁ#kgg%%gﬁ%gﬁgéﬁl ony@?¥luoro-(3-nethyl [

1,2,4] oxadiazol -5-yl)-nethyl]

8%2chi oro-1, 2, 3, 4- t et rahydr o- cycl openta[ b]indol e as a

light 5 brown solid, MS: 446 (Mt).

) _.300 mg (2 54 mmol) of amino-hydroxyimino-acetic acid methyl- ester and 428 mg (2.29

mmol, 0.9 eq) of phenylsulfanyl—acetyl chloride were stirred in 10 mL of THF at RT for 1

~ hour. The solvent was evaporated, the residue dissolved in dioxane, and the reaction

mixture was heated at reflux over night in the presence of molecular sieves. Filtration,
concentration under vacuum and column chromatography over silica gel with
EtOAc/heptane 1:1 yielded 310 mg (49%) of 5-phenylsulfanylmethyl-[1,2,4] oxadiazole-3-
carboxylic acid methyl ester as light yellow oil, MS: 268 (MNH,").

82.3

In analogy to example 81.3, from 5-phenylsulfanylmethyl-[1,2,4] oxadiazole-3-carboxylic
acid methyl ester was prepared 5-benzenesulfonylmethyl-[1,2,4] oxadiazole-3-carboxylic
acid methyl ester as a white solid, MS: 283 (MEH™). |

82.4
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Exanpl e 82
(RS, SR) - 5-[ benzenesul fonyl - (7-chl oro-1, 2, 3, 4-tetrahydr
o-cycl openta[ b]indol -2-yl)- fluoro-methyl]-[ 1,2, 4]

WOR/GBse- 3- carboxylic acid methyl ester 10 @2¢kplddsdozsso

stirred suspension of 10.0 g (Oggll7 nol) of
nitriloacetic add nethyl ester and 8.17 g of (0.117

A S A A L R e
@%@&ﬁyﬁ?ﬁﬁtaﬁéﬁmép%@"%emﬂnemmﬂ)ua@ Beadetesulfonyl-(3-oxo-

action

T S 0 2o By e R R SR i PPacemic
rlégi@mtel A ¢liaster¢ommers wolonkess ak MR es2OMdELE al tines with
CH2C12, and the organic phase filtrated over

cpl ite, and evaporated, to afford 1.1 g (8% of
am no- hydroxyi m no-acetic add nethyl ester as a white
solid. 82.2 300 ng (2.54 mol ) of
dmianelogy die e¥epimi¢ b>.dtemise( bauzeuewypnylk(se@toewchnp@nm&m@yn-

e —
Hoep arech&BS@B)-5e[hcnmassu&oaﬂcﬁmed,’e—otche:ydeﬁ&rdﬂémethﬂ]-

d{'1§5¢g 85{:?6 T«}-?—&%ﬁ%\/ a%?cfjﬁteﬁfrl es? a% a %ﬁ.gcg F]chedt §{[se 4%1?1\/[NH4+) and
r(@Re%i)’rFafbesnzewaﬂfonl?l ﬂuom-[Seux.o cyzdnpeﬂtyﬂ)r-met}n]ﬂ nteoxadiazole-3-

%ane %%?St&h&%ﬁ%?%fg&%s %g%vﬁ\gﬂrhﬁa gel with

5 phenylsulfanylnethyl [1, 2, 4] oxadi azol e- 3
d&boxylic acid nethyl ester as |ight yell ow oil, M
268 (MNH4+). 82.3 In analogy to exanple 81.3, from

51’&%%%# ‘la}za%:ﬁ}eﬁ PES ?Amg%,%@églj O[’é%%'ef‘}és %_ffu%rrct)) ct§ Yoxos cyclopentyl)- |
Smithpl] € és4] baiigzoteed-ayibofilicaci] math;zlj a@azohed B&-cﬁbb@phénﬁ) -hydrazine

S o PaSndtt S sbSrbtsdbt Lottt A dgrabrro-

tayc]epaﬂmp[}ﬂlﬂﬂ)l-é—yl)‘—ﬂﬂmo -methyl]-[1,2,4]oxadiazole-3- carboxghc acid methyl ester

5 b nesul f 2, 4]oxad|azole 3-carboxylic
ﬂﬁﬁn*?% @@Wg%b@%bent 2-enone was prepared

'5 [benzenesulfonyl ( 3- oxo-

cycl opentyl)-nethyl]-[1, 2,4] oxadi azol e-3-carboxylic

-acid nethyl ester as a racemic mxture of

di astereoners, colorless oi IEkaIII\l/gI'wgSZ ( MNH4+) .

" (RS,SR)-{5-[benzenesulfonyl-(7-chloro-1,2,3,4-tetraliydro-cyclopenta[blindol-2-y1)-
fluoro-methyl]-1,2,4]oxadiazol-3-y1}-methanol

To a stirred solution of 80 mg (0.16 mmol) of (RS,SR)-5-[benzenesulfonyl-(7-chloro-

B 1,2,3,4-tetrahydro-cyclopenta[b]indol-2-yl)-fluoro-methyt]-[1,2,4] oxadiazole-3-

carboxylic acid methyl ester (from example 83) in 10 mL of THF at RT, 180 uL (0.17
mme]; 1.1 eq) of LiA]H4 (1M in THF) were added. After 1 hour, the reaction mixture was
‘partitioned between aqueous NH,Cl and EtOAc. The organic phase was dried over
Na,SOy, filtered and evaporated. Column chromatography on silica gel with
EtOAc/heptane 1:1 gave 19 mg (25%) of (RS,SR)-{5-[benzenesulfonyl-(7-chloro-1,2,3,4-
tetrahydro ~cyclopentafblindol-2-yl-fluoro-methyl]-[1,2,4] oxadiazol-3-yl}-methanol as a
light yellow solid, MS: 462 (MH™).




5 82.5 In analogy to exanple 74.5, from
5-[ benzenesul f onyl - (3- oxo-cycl opentyl ) -net hyl ] -
[1, 2, 4] oxadi azol e- 3-carboxylic acid nmethyl ester and

l benzenesul foni m de were prepared
w%@:@% 2 PCT/ER2005/002869
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25

; 5- [ benzenesul fonyl - f1 ugs o- (3- oxo- cycl opent
methyl] [ 1, 2,4] oxadi azol e- 3- carboxyllc aci d net hyl

ester as a white solid, I\/Bl?ﬁ%_g% g%\IHM) and 10 ‘
(RR SS) - 5- [benzenesulfonyl uor o- ( 3- oxo-cycl opentyl) -
Rglékgl 2, 4] oxadi azol e- 3- carboxylic acid nethyl
S éb@mﬁn@ub?cwld(? ~tiro402)3 imeahy dro8¥ clpehtalblindol-2-yl)-

analo to ex Ek

(RS, S%{ 5- [beﬁggﬁesuﬁyﬁkgﬁi oro?lﬁ3 SR RTHE A yi ) -
methyl] - [1,2,4] oxadiazol e-3-carboxylic acid nethyl

Eee emrraimbh(iwom bf @0amg \AY dly df RS, 3R- 3 Pbdmy i aakibrof-( Plehloro-

R SRR s Pee il 2 oty e lovadiaole -
eykixyhendd pithyl deter @ )l - MeDH/THEF hy) we{eladzsd]aso mg (24.5 mmol,

R BRAOR i G T e AR 2R SR eons Nl v

f{dﬁ@‘ﬁl SRl §I3 = beng eacsad, theprbdyd wak koraxtd] witB FAOA S drRHA Weer

AERNIDRR o IEP huskperkd Cotieeh PhBi et pa ficedst with

@iszIQM@Iﬂ'rﬁIﬁ Pieldéd 300 mg (52%) of (RS, SR) 5-[benzenesulfonyl-(7-chloro-

éf\?tl?aﬁal}y ben ene &@%L ?‘vgyl)rﬁl]loro-methyl] 1,2,4]oxadiazole-3-

dattstoxyli@acyd amf wune @ommyl@o aelcdo). oxadi azol e- 3-
carboxylic acid nethyl ester (fromexanple 83) in 10
mL of THE at RT, 180 pL (0.17 25 mmol, 1.1 eq) of
LiAlH4 (1IMin THP) were added. After 1 hour, the
reaction mxture was partitioned between aqueous
NHACI and Et OAc. The or ganiBzaphhsss was dried over
Na2SO4, filtered and evaporated. Col um chronatography

o TS SR et sl bon T e AL Eirsoiorey doponte b5 yn-

t et r ahydr oflueeb enahiRi[bpifeldiol 3- Eh%@kﬁxdﬁ%wé&hi&e[ 1,2

, 4] oxadi azol - 3-yl }-nmethanol as a so light yellow

e e e E

1(,73 ghtwoiydio-2y ﬁedt@[b]i@zﬁ!ﬁlin-q&)cﬁ’ﬁdreﬁﬁ%ﬁ b2 4]0xad1azole 3.

.cgr %?clghc aciq 2nethy|1 gsgcéromrgemf%lf %t(gfqizwgre%éggé 8 % ?nf of a.rf 'g;]:%%%mm
. hydroxlde solution (25% in water) and stirred over night. The reaction mixture was

partitioned between EtOAc and water. The organic phase was dried over NagSO4, ﬁltered
and evaporated. Recrystallisation in Bt,0 afforded 60 mg ( 86%) of (RS,SR)-5-

_ [benzenesulfonyl~(7~chloro-1,2,3,4-tetrahydro—cydopenta[b]mdol—z-yl)—ﬂuoro—meﬂlyl]-

[1,24] oxadiazole-?)-carboxyﬁc acid azpide as a light orange crystals, MS: 475 (MH").

Example 86

(RS,SR)—{5—[benzenesulfonyl—(7—chloro—1,2,3,4-tetrahydro-c’ydopenta[b]indol-z-yl)— E

fluoro-methyl]-{1,2,4] oxadiazol-3-yl}-dimethyl-amine

86.1
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i5

.[benzenesul fony ](19{

acid To a stirred solution of 600 ng (1.22 nmol) of
(RS, SR) - 5-[ benzenesul fonyl - (7-chl oro- 5
1,2,3,4-tetrahydro-cycl opent a[ b] i ndol -2-yl)-fl uoro-net

wby2hds/dodssg, 4] oxadi azol e-3 carboxylic acid nmet Byr®8doSho2s69

in 5 nm of MOH/ THF 1:1, were aggled 980 ng (24.5 mol ,
20 eq) of NaCH in solution in 3 nL of water. After 2

Hiewsnalagly t&E B 8D USE A DB cyRd
reache?ty %xarﬁigy%@t Was eﬁh?act ed%ﬁf&tﬂ&@@lﬁnﬁe?&ocﬂomde

oVASPTeRES XEgiBgrdimetbykaning ¢ap dghi eangecolid and used
Cdif R 0 Geaiehy st w&hbﬁt%%r%hﬁ&& hid E&:Qf@:@ﬁé%%ﬁ&y to example

ed of
_ yfi:%gi %Q)D_l gllf Q%rh\g&ﬂ al Plasmylsulfanydiaceticacid ethyl ester was prepared dimethyl-

C +

Zﬁ’ S Al SRR Ak & oo B s (v,
|d I\/IS 430 (M COOH). Exanple 85 15

( . SR) -5-[ benzenesul fonyl - (7-chloro-1, 2, 3, 4-t et rahydr

o cycl opent a[ b] i ndol - 2-yl) -

ER)F?% Exdrdplt 81.3, fdR adE@F0 ﬁ%ﬁeﬁﬁﬁ%ﬂ%&n mng? 1,9, féc ]oxadiazol-3-

stirred solutlon of 7
a@g}e aHu ’H@hgéﬁ@é BrensFRd nylmethyl—[l 2,4]oxadiazol-3-yl)-

: Jdu?aealyfr:ahﬁﬁé Ayang: onal meﬁ

i ndol -2-yl)-fluoro-nethyl] - 1 2 4] oxadi azol e- 3-
carboxylic add nmethyl ester in 3 nL of EtOH were

d 0.5 nL of an anmmoni um 20 hydroxi de sol ution (25%
in water) and stirred over night. The reactlon m xture

VA Smalay td éiaﬁﬁﬁ@'?@@tﬁ/hﬁﬁ -Ekﬁ%ﬁeﬁm ggg{ Qiagﬁ‘d}bf £3-yD-

pnas rle over Na I ter or at ed
Fé;ae amm%a% ﬁﬁﬂopﬁn@f@%ﬁwmmepm@m&@ema fewl—(S-

(ﬁe@@laﬁno [1,2 4] oxadlazo -megwg ?’dogentaﬁy%e asa rac?mlc mixture of

trahydro-cycl opén
t a%@e?mpﬁdrﬂﬂoww ig: ﬁﬂéwfﬂ)hyu -
[ 1, 2, 4] oxadi azol e- 3-carboxylic acid am de as a |ight

apge crystals, Ms: 475 (M+). 25 Exanpl e 86
(RS, SR) - { 5- [benzenesulfonyl (7-chloro-1, 2, 3,4-tetrahyd
ro-cycl opent a[ b] i ndol - - fluoro-nethyl] [ 1,2,
4}1 a@id@ay Hyeranpleg 4.5, cfrqmﬁf{ypmnﬁwosﬁ-@ dipdgdanier ikl oxadiazol-

f r om di ng? /Cgﬁgﬁ&g%mng e angaﬁgoggﬂzehgs'ﬁféMd% “%ge ﬂrepared (RS,SR)-3-

Hb@ﬂ?@hﬂﬁﬁhﬂe@' thylapiaceld,2.4] o:rcfci(xazol- 5-yl)-fluoro-methyl] -

%g}lag %&M 3%1& sSTNEYHes WIS A (AR SYM- (S50 ulfonyl-(3-

. dimethylamino-{1,2,4}oxadiazol-5-yl)- ﬂuoro—methyl] cyclopentanone as a white solid,
MS: 368 (MIH").

86.5

~ In analogy to example 74.6, from (RS,SR)—3—[benzenesu]fonyl-(S~dime‘thylam_ino-

- [1,2,4]oxadiazol-5-y1)}-fluoro-methyl]-cyclopentanone and (4—chlofo-phenyl) -hydrazine

25

hydrochloride was prépared (RS,SR)-{5-[benzenesulfonyl-(7-chloro-1,2,3,4-tetrahydro-

cyclopenta[bjindol-2-yl)-fluoro- methyl] -[1,2,4]oxadiazol-3-y1}- dimethyl-annne as awh;tte
solid, MS: 475 (MH™.

~ Example 87
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~In anal ogy to exanple 74.6, from
8RS, SR) - 3-[ benzenesul f onyl - ( 3- di et hyl am no- _

directly in the next step without purification and
characterisation. In analogy to exanple 82.2, from
this derivative and phenyl sul fanyl -acetic acid ethyl

W@21061092886 prepared di nethyl 5 PCT/EP2005/002869

(5- phenyl sul f anyl met hyl -[ 1, 2, 4Rexadi azol - 3-yl ) - ami ne
as a colorless oil, M 236(M—|+) 86.2 In analogy to
ERSOB)-E-Blors-2- [(Baﬂﬂoro—benzenesﬁonyl)-ﬂuoro (S—methyl (1,2 4]oxa.d1azol~ -yl)-

di met hyl - (5- ph S | met.hy) -[1,.2, 4] oxadi azol - 3-
yl)-anine and @Eﬂﬁdsfgﬁé ’5?18'6111’0 ‘:Y‘ZIOPem"“‘fifj‘md"E

(5- benzenesul fonyl nethyl -[ 1, 2, 4] oxadi azol - 3-yl ) -
87aet hyl -amine as a white solid, Ms: 268 (M#). 10
863 In anal ogy to exanpl e 744 from

%nz enesul Bﬁ%&ngég gégb o oﬂ?ﬂzgﬁﬁtl]{g& in 50 mL of DMF

(@"bmae mleswafv@ﬂyi 3% %{0 033 mol 1 1 e ) ofNaH (55% in 011) over 45 min. 4.82 g

O L A e s A e g e L ek P tinued.

%Sjlzslﬁburélg'&oﬁkﬁg aplttificdforBgwé 510 (@'1"%) %Yskﬁlﬁ@]ﬁ@ﬁ)ﬁsu]fmﬂ) acetic

L H@W?WOI‘F@SﬁP%t hyl ami no-[ 1, 2, 4] oxadi azol -
5-yl)-nmethyl] -cycl opentanone and

A Bl uor obenzenesul f oni m de were prepared (RS, SR) - 3-
[ benzenesul f onyl - (3 di met hyl am no- [ 1, 2, 4]

adi.azol oro hyl | opent anone a

%Wag éf&plega:}/lg}é oré e ﬂpgl.%gyﬁ—acenc aad me?:hyl ester and N-
&rl@ﬁ'ﬁié Oy ZPI(S?&I%@5 (3-chloro-phenylsulfauy1me grl) 3—methy1—~

Eﬂggi ¥amno[1 adlazo- - | uoro- e ]-cy

%%%C@OWﬁSP » M§1 344 ( Pﬂ/é 368 ( MH+) 86. 5

[1, 2, 4] oxadi azol -5-yl ) -fl uoro-methyl]-cycl opent anone

nd (4-chl oro- phenyl ne 25 hydrochl ori de wa
esvdo exampe: 81. 3y fr)om g/ ?3 ahlloro phenylsu?fanyimethjlrl) 3- metiyl-

glc?:ﬁ4§i}hdiﬁ§olé Red ZRTIESANh Op¥barkd 598l @t Grolbehzdn AulfolylRbi)-3-
%ﬁﬂéﬁﬁé‘[”@ﬁ%ﬂﬁlﬁ Eyihi?ﬁﬁlﬁ%éﬁ%zﬁ%(ml [1, 2, 4] oxadi az

3-yl}-dinmethyl -amne as a white solid, MS: 475
M;I+). Exanmpl e 87 WD 2005/ 092856 PCT/ EP2005/ 002869
-89 (RS, SR)-7-chl oro- 2-
3-chl oro- benzenesulfo g f | uoro-(3-nethy I-&l 2,4
anplegydp example 81 dpiram { (3-chloro-benzenesulfonylmethyl)-3-me /S

f112,4] oxafiab QL &ﬁ@bfﬂiﬁaeﬁif 6lABREWE PrephrRdBL §3- chloro—benzenesdfonyl) -(3-

methyl-[1,2,4]oxadiazol-5-yl)-methyl]-cyclopentanone as a racemic mixture of
diastereomers, light yellow oil, MS: 355 (MH+).

875

.25

" fluoro-(3-methyl-{1,2,4] oxadiazol-5 5-yl)-methyl]-cyclopentanone as a white solid.

87.6

“In énélogy to example 81.5, from 3-[(3-chloro-benzenesulfonyl)-(3-methyl-

[1,2,4] oxadiazol-5-y1)-methyl] -cyclopentanone and N-fluorobenzenesulfonimide were
prepared (RS,SR)-3-[(3-chloro-benzenesulfonyl)-fluoro-(3-methyi-{1,2,4Joxadiazol-5-y1)-
methyl] ~cyclopentanone as a white solid and (RR,SS)-3- [(S—Chloro-benzenesulfonyl)-
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87.1 1In analogy to exanple 81.1, 4.34 g (0.030 nol)
of 3-chl oro-benzenethiol in 50 nL of DVW 5 at OC were
treated with 1.32 g (0.033 nol, 1.1 eq) of NaH (55%in
brono-acetic acid ethyl ester wgre added, and stirring
was continued for 2 hours. Wirkup and purification

. J t ]
TG T SR I SN i K
g}ﬁ&hﬁéﬁ%‘ﬁ owdirsl-e- 8 meflyyinryclopentanone and (4-chloro-phenyl)-hydrazine
hpdohierae e g%/ég?#:ldf (@@}g&—'s 72 9?&03% -2 gﬂ—&ﬂ%t—@éﬂzer?essgﬁcgnyﬁn Buoro- (3~

N 'h}{dr OXY- acge di ne |‘Tg,tzep
suethyid hi2et] exastirel byl eyl Imb2/yA-jethydro Frytlopenta[b]indole as a white
[sgﬁth@:%Q@V?pg_l e as a colorless oil, M5 241(MtH).
87.3 I'n analogy to exanple 81.3, from
5- (3-chl or o- phenyl sul f anyhnet hyl ) - 3- net hyl 15
[1, 2, 4] oxadi azol e and nCPBA was prepar ed
5-(3-chl oro-benzenesul fon).l nethyl)-3- nmethyl- [1,2, 4]
oxadi azole as a white soli dErJﬂ' 3 (MH). 87.4 In
anal ogy to exanple 81.4, from le$§
3-chl oro- benzenesul f onyl et hyl ) - 3- net hyl -

5-

Kliéaﬁgh?@%&ﬁpa&Hﬁéhh)m%ﬁyl@mpeﬁmyi}-ﬁmdms:hw Bfatlesadiazol-2-y1)-
3-[ (3-chl -b t . , 2,4

oxgéli asol E)rSE)yI )%H%tﬁngﬁ%;%’%’g{{%ér%:@éd%gﬁc?ggn%ﬁgﬁgl}hg%ace]rri c

m xture of diastereoners, light yellowoil, Ms 355

B##+). 87.5 In analogy to exanple 81.5, from
3-[(3-chl oro-benzenesul fonyl )-(3-nmethyl [1, 2, 4]

ad} s -o Rl - 0 and.. .
 BEAAR L ! B = Y1 PR RUADGY e acid ety e o
R BRyvagpiepared {B-chivrbghenyledidryhracktic 4ddmethy] tarat hyblorless oil,
qlods QJ{?@%@ azol -5 yl)- nethyl]-cycl opentanone as a :
whi'te sol | ind (RR, SS)-3-[(3-chl oro-benzenesul fonyl) -
fluoro-(3-nethyl-[1,2,4]
8&3di azol -5-yl ) -met hyl ] - cycl opent anone as awhite
solid. 87.6 WD 2005/092856 PCT/ EP2005/002869 -90 In

PRy BBIRT, Bt L8 phamprifomilaeic peid methyl ster and
hpirthgine byd@fetyaspreptired (3-cHoyd-phemsfdnyfohylpyadtiopeidtiydaniie as a white
9611%, Mb 5@ mﬁ&henyl ) - hydr.azi ne

88.3

In analogy to example 74.2,' from (3-chloro-phenylsulfonyl)-acetic acid hydrazide and
acetic anhydride was prepared acetic acid N°-(2-benzenesulfonyl-acetyl)-hydrazide as a
* white solid, MS: 291 (MH™).

884
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In analogy to eXamPle 74.3, from acetic acid N’-(2-benzenesulfonyl-acetyl)-hydrazide and -
phosphorus oxychloride was prepared 2-(3~chloro-benzenesulfonylmethyl)-5-methyl-
[1,3,4]oxadiazole as viscous oil, MS: 273 (MH").

- 88.5

In analogy to example 74.4, from 2-(3-chloro-benzenesulfonylmethyl)-5-methyl-
11,3,4]oxadiazole and cyclopent-2-enone was prépared 3-[(3-chloro-benzenesulfonyl)-(5-




hydr ochl ori de was prepared
(RS, SR) - 7-chl oro- 2-[ (3-chl or o- benzenesul fon)rl)-fl uoro
- (3-

wd%hé?%'z?ikli 2, 4] oxadi azol - 5-yl) -methyl | - 1, 2, 3, $cirpiraddid2s69

10

‘a whité solid

ro-cyclopenta[b]indole as a whete 5 solid, Ms: 480
(M—|+) Exanpl e 88 (RS, SR) - 7-chl or o- 2-

[
(05 Qjcbﬁﬂia@&eﬁyi)fxﬁeﬂﬁlym =dyHupandrR- BB h¥miclmitede 4

azol )
ﬁ@ﬁtﬁgﬂowi&théteaoltdeM%ﬁ%.(%ﬂwm openta[b ] indole 10
88.1 In analogy to exanple 81.3, from
g8schl or o- phenyl sul fonyl ) -acetic acid nethyl ester and
mMCPBA was pr epar ed (3 chl or o- phenyl sul fonyl) acetic

TR S50 %08 2L i T
gﬁfy &{4x9 &delfﬁflﬂﬁéihv\g?'ﬂ%a% e%@ﬁo'n@ A8 NIfIOELIMEhz SRR or@RHe were

at e r epar ed

2
e%:pé?ﬁﬁka B Srkib hlomopms asiong) foaog arerhyhi il dlogadiazol-2-71)-

n 3 i
exarrpl e 7#& . ?ﬁoﬁ%h%gai oMghEé%y l\g}r?%}?}d @g§§3| 5:3 ~chloro
henzgn )-Haornp-methykd b &oxamﬂy@lrw@-ma Y Hrejstoperfanone asa

nzenesul fonyl - acetyl ) - hydrazi de as
%ﬁgk&da% %3‘1%%?‘ 291(MH+). 88.4 In analogy to
exanple 74.3, fromacetic acid
RB.7( 2- benzenesul fonyl - acetyl ) - hydr azi de and
phosphor us oxychlorlde was prepared

oxadl azol as Vi SCOUS OI

| f_nl s%jggflte @%@%e&t&nf@@ lc)ﬂo’i’or%g&%esaﬁ ny)-fgoro-(5-

15

20

25°

‘ é:é}oﬂadlaé&]aikrﬂl)emathyﬂ cyelppentanone and (4—-chloro-phenyl) hyd_razme
F' &%ﬂ%?h&é ggf@? ﬁ.gk foanyl agiBvi. | 3Sdﬁ%hl¥énzenesu1fon%) -fluoro-(5-

oxadl cy cl opent - 2-'enone was

Befighd b,mmmbmmaswmu 3345 cehyAn0sydopesa b]indole as a light

BWO%PO%O%?@% azol - 2-yl)-nmet hyl ] -cydopent anone as

a racemc mxture of diastereoners, white solid, MS:
355 (MH). 88.6

Example 89

(RS,SR)-Z- {5-[benzenesulfonyl-(7-chloro-1,2,3,4-tetrahydro- cyclopenta[b]iﬁdol—Z—yl}
fluoro-methyl]-[1,2,4]oxadiazol-3-ylmethyl}-isoindole-1,3-dione

89.1

32 g (0.217 mol) of isoindole-1,3-dione in 160 mL of DMF were treated with 11.75 g
(0.294 mol, 1.35 eq) of NaH (60% in oil) over 45 min at 0°C. 22.17 g (0.294 mol, 1.35 eq)

of chloro-acetonitrile were added, and the reaction was stirred over night. The reaction

mixture was poured into 1.5 L of water, and the preapltate was collected by filtration,
Washed with Et;0 and dried under high vacuum to afford 36.1 g (89%) of (1,3-dioxo-1,3-
dihydro-isoindol-2-yl)-acetonitrile as a white solid, MS: 187 (MH™).

892

To a mixture of 35.4 g (0.190 mol) of (1,3-dioxo-1,3-dihydro-isoindol-2-yl)-acetonitrile

and 14.78 g (0.213 mol, 1.12 eq) of hydroxylamine hydrochloride in 100 mL of DMF, were
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In anal ogy to exanple 74.5, from

3-[(3-chl oro-benzenesul fonyl)-(5-nmethyl 5 [1, 3, 4]
oxadi azol - 2-yl ) - net hyl ] - cydopent anone and
N-flu robenzenesulfonllnlde were prepared ﬁﬁyEEmﬁﬁwmmg

1 3 4] oxadi azol - 2 yl)- nmet hyfl-cycl opent anone as a

S@ngﬂgg JAOR| %H-F f)g Sﬁglpﬂih ?[sq%?émﬁL g:su%g 4R in MeOR)

| dééZa@ Rﬁggﬂgﬁ 2 ﬁsﬁﬁyﬂﬂeg@aogagemcaﬂsms péurdd i3I ItCof cold water, and
%:)% %ecwi,t%énwas co]fected%)r ﬁ}tratzi)’on ani Enea(f uncﬁeg ﬁloﬁn%agégmnp{'hﬁ gave 37.7 g

93%)3@7'— 53-03weh] @M@Zwlj-ﬁmw hydidobt@laleth Bridine as a white
nethgﬂigﬂjgwgloxadlazol -yl) - netﬁyl] cycl opent anone

henyL) hydrazi ne hydrochl ori de was
pr epar ed '

-?5@ SR) - 7-chl oro- 2-[ (3-chl or o- benzenesul f onyl ) -f I uor o-
5

rahyd

thyl-[1,3,4 di I -nmeth
o o ] e $ B Wi 2o i
?ﬁ@ol(ré\ﬂ'fﬁ) @fEHPbMPB? 84 g?(() 046 mol 1 e of m esmm oxide were added.
RS, SR) - 2- benzenesul 3,4-tetr
YWieD 1@@@%& %}Piﬁ mphdeia) 2f91|19w srﬂ oﬁ%ar} de wepe added, and the
%&3&%&%{}19&(@?& 2Rl T§1 @Ba.td%é sdlﬁt%ﬁ"ﬂ@sl ﬁirﬂed?bvghﬁﬂﬁ ya reactmn
0.217 of isoindole-1,3-dione in 160

mmmrmmembﬁw”n #ueouy N HyCl ?E{th@zfx%ne 0%T 1\@@04 Column
oo GODR) L o) 4ol MHET et MEiihe OEyicRRAYY §(4000204-(5-

itril were a

tphaa}rlsﬂaﬁnvlmeth\;ésilété ﬁxwzglréfvhnﬁfém-mcm@ ¢dceliogh as a light yellow
MR W 3 g?z red into 1.5 L of water, and the

prec’l pita “col | ected by filtration, 25 washed

with Et20 and dried under high vacuumto afford 36.1 g

@899 of (1,3-dioxo-1,3- dihydro-isoindol-2-yl)

-acetonitrile as a white solid, Ms: 187 (M#H). 89.2

N N L e Pt bt e

qzhdeﬂlyl)mxgd@e-mémmwas preperesd-(o enﬁyms@lfwﬂm ethyl-

AA AR5 bE iR gPindle Pgiofars PRt AR ai

eq) of a solution of sodium nethoxide (5.4 Min MOH)
d9dpw se at RT. After 2 hours, the reaction mxture
was poured into 1 L of cold water, and the

g 't d 19, kRAadiazol-3-
% H S gnea h % (gbyer%é&é?%dyﬂﬁeﬁ?ﬁ[ 9 iRetadiazo
ylmethyl)-lsomdole-l 3-d10ne and cyclopent-2-enone was prepared 2-{5~

[benzenesulfonyl-(3-oxo-cyclopentyl)-methyl]-{1,2,4]oxadiazol- 3-ylmethyl}-isoindole-
1,3-dione as a racemic mixture of diastereomers, white solid, MS: 452 (ME.

89.6

In analogy to example 74.5, from 2~{ 5~ [benzenesulfonyl-(3-oxo-cyclopentyl)-methyl] -
[1,2,4) oxadiazol-3-ylmethyl}-isoindole-1,3-dione and N-fluorobenzenesulfonimide was

- prepared 2-{5- [benzenesulfonyl-fluoro-(3-oxo-cyclopentyl) -methyl]-[1,2,4] oxadiazo}-3-

yimethyl} -isoindole—l,.%—dioxie as a racemic mixture of diastereomers, white solid, MS: 484
(MHD. ‘ _ _

89.7



(90% of 2-(1, 3-dioxo-1, 3-di
ydro-i _.soindol -2-yl)-_1J.-hydroxy-acetam di ne as a
white 5 solid, Ms: 220 (MN. 89.3 To 10 g (0.046 nol)

w02005/092856 PCT/EP2005/002869
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2-(1, 3-di oxo-1, 3-di hydr o-i soi-ndal - 2-yl ) -, N- hydr oxy- ace
tam di ne dissolved in 500 nL of DMF, 1.84 g (0.046
mpi 90 %(mﬂ n@ﬁomamwwaa@s@@oﬂwmoﬁd@@m bBén r%fy -methyl]-

f ‘ph I | f -
(R orrtles Fagaul scimele hé-diohe G etiine o8 iie-aeamarstin 50 L.

dfeladidbiecBPACiB TSRS . 70@&1&’@31 f&cje) 1o ?Q-cﬁlb%fiﬂﬁﬁﬂ)- iaﬁazme

bet ween agqueou

act mxture vvas artl i on
hﬂgﬁ@ﬁ% @r@édedd'?hfé@aﬁmmmgsw bezfed ﬁwm 50 to 75°C over 2 hours.

mrsgﬁéﬁ@ﬁiﬁﬁﬁ%véﬁ‘uﬁdér 'v&&m%? lanWiah %Eéé&%%l‘d%h%ﬁ{éoa was added
yiel ded 8.7 g (55% 2-(5

Uswhi ﬁbF%@Pﬂéh? pfeépﬁg/ww[ertractqql withdt@he Tl sumlinid pyganigiphases were

d}féelo%ellmgzs@é%@a@émﬁa v BiaredCh eﬂfoﬂmtégag%fgn silica gel with

In anal o E to exa

EOps Estmingd L2 pieking PR TRy 3961 ob (0 S Dyandi Sbenzenesulionyl-(7-chloro-

t
121 %Tg tEﬁef%]HZyedE(Z gzaggnﬁm]ﬁaﬂtﬂm MRS PEARAT-$8,2,4) oxadiazol-3-ylmethyl}-

1§01n¢olq11e3xd@mazw hsltwhlhm mhd) MSs 60AINELL), 3ndiddhengd.8%) of
- Q%zé\%%%% (Methbro-1.83; Pttt 2GR PNt Blindol-2-y1)-

ex’a

ot G-npshid b b2 dxadizkobesd-plyethyl]-BoktidoleatiB ediohe 8s a light yellow solid,

0|ndole 1, 3-di one and cydopent - 2- enone was
preparle%]'\)n:zi[4
[benzenesulfonyl-(3-oxo-cydopentyl)-nethyl] - [ 1,2,4]
oxadi azol - 3-yl nmet hyl }-i soi ndol e- 1, 3-di one as a
racem c m xture of diastereoners, white solid, M5 452
(h4+).‘89.6 25 I n anal ogy le 74.5, from

2-{5-[ benzenesul f onyl - (3 o%%ﬁggggggntyl) nmet hyl ] -

[1,2,4] oxadiazol - 3-yl net hyl }-i soi ndol e- 1, 3-di one and

Mﬂslsmf%éﬁbmes@hfmlﬁ omerd 2 b&éﬁaﬂa@rq -cyclgpentalblindol-2-y1)-

124 oxao oS At SRRt na Y|

racem ¢ m xture of d| astereoners, white solid, MS: 484
Tatirr&Ds\8PensioAd 200 Higl0 73 56mPLDF ERS.GBb26(52 Beazencodfonyl-(7-

IRt AR berabining )i ey

Winethyl}-isoindole-1,3- dlone in 50 mL of EtOH, was added 0.10 m1 (2.13 mmol‘ 3eqg)of

Ny hydfazine hydrate. The reaction mixture was heated to 80°C for 3 hours, before it was
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 partitioned between BtOAc and aqueous HCI IN. The organic phases were dried_bver

Na,50,, filtered and evaporated. Column chromatography on silica gel with

- CH,Cly/MeOH 95:5 afforded 210 mg (64%) of (RS,SR)~C-{5- [benzenesulfonyl—(?—chloro-

1,2,3 4-tetrahydro-cyclopentafblindol-2-yl)-fluoro-methyl] - [ 1,2,4] oxadiazol-3-yl}-
methylamine light brown solid, MS: 461 (MH").

~ Example 91

(RS,SR)-{5-[benzenesulfonyl-(7-chloro-1,2,3,4-tetrahydro-cyclopenta[blindol-2-yl)-
flaoro-methyl}-[1,2,4]oxadiazol-3-ylmethyl}-dimethyl-amine



[1, 2, 4] oxadi azol - 3-yl net hyl } -i soi ndol e- 1, 3-di one (as
m xture of diastereoners) in 50 nL of glacial acetic
acid, 870 ng (4.70 mmol, 1.2 eq) of

phenyl) - hydra2|ne hydr ochl ori de were

W‘?ﬁg(b gsf??l on mxture was heated from 50 to 75&‘33@@?092"’02869
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hours. 5 The sol vent was renovett under vacuum and an
T okt ot o PRl Gt oD B SRR HhiS-Ltsgrarialtonyl-(7-chloro-
qr:gﬁ@lt@trdlﬂﬂﬁﬁéydl\ﬁfe%ta[ﬂgw inadl- Mtﬂmamym (hbe &Q&&Eh 13-}

evapar at ed col um omat oqgr a on Silica
= g AeQHA5 yqﬂe) g addagt w&gxﬁ@ fggmaldehy, < soltion in waice
((MS@EQ Al 1 ﬁ%‘{bﬁ@@ﬂnoﬁj eghhRI Pdrop of AcOH. After one hour,

|th%|¥j:|actzo.r;,q%;xrt&|gums ‘9071%? rw:éataqr and gxiggcted with BtOAc. The organic phase
%‘Eih@& gjv?rﬁva\éé@F tfgﬁék'éd %.H% Sﬁﬂoﬁlﬂgﬁ%o}uég Q?iﬁ?gﬁatﬁgr(a?gg n silica gel

Et Ac afforded 9 mg (21%) of (RS, gR) {5-{benzenesulfonyl-(7- chloro 1,2,3,4-

W i %m OB o alethh 91 Lo hllyy-

0
ﬂ@¥ ‘W@DhﬁdM&d& MEELyI met hyl }- i soi ndol e-

1, 3- dlone as a Ilght yell ow solid, M5 608 (MNH4t).

15 Exanpl e 90

(RS, SR) - C-{5- [benzenesulfonyl (7 chloro-1, 2,3, 4-tetrah

ydr o- cycl opent a[ b] i ndol - 2-yl fluoro-methyl] - [ 1,

2, 4] oxadi azol - 3-yl } - net hyl lefd. a stirred

suspensi on of 420 ng (0.71 ninol) of

((: El%@@q%s fbin&&r&aﬁ Ut Qo= 1,73, dte ﬁydro«cycbpenta[b]mdol— D)-

tetra o-cycl dpe

i ndol - 2-yl )ﬂlidrqancthmﬂt [1y2,4 oﬁiadﬁ.a@l-&}mﬁdi}aél@tlwkaﬁ@ne
yl met hyl }-i soi ndol e- 1, 3-di one in 50 nL of EtOH, was

5 e Pk 9 B0 b0 0

.ltatdwdm-tyohq&ntquhndoh-byb)dﬂwbmethylh[ma] mﬁiaaqhéqm]smemylme

i R R A S PP Y ST RET

ﬁyﬂbpmtg{éﬂmdo&hyﬁkﬂ@rbamﬁ?ﬂ QB,E]akid)mbd ﬂﬂ:@thyﬁ- diéd4-amine as a
Qf, . RS,. 2.G45% nzenesul fonyl - (7-chl oro- 25
P@%&i@?%&%g -‘¢ycl opent a[ b] i ndol - 2-yl ) -fl uor o- net

hyl1-[1,2,4] oxadiazol-3-yl}- nmethylamne |ight brown

solid, MS: 461(MH). Exanple 9%t (RS, SR)-{5-

[ benzenesul fonyl - (7-chloro-1, 2, 3, 4-tetrahydro-cycl open

“ta [b] indol-2-yl)- 30

f1 uor o- met hyl ) - [ 1, 2, 4] oxadi AFBPPE et hyl } - di met hyl -
mi ne WD 2005/ 092856 PCT/ EP2005/ 002869 -94 To a

st I(RS,GR)-Qﬁ}l[hHmzaEEsﬁlfoﬁﬁ—(Wgcl(l&:o@BB,Srmtatr)ahpiro—cyclopenta[b]mdol 2-Y1)-

(RS, SR) o AP St ok edt¥zol 5 1ot i diethyl-amine; HCL salt

In analogy to example 80, from -(RS,SR)-{VS-[benzenesulfonjrl-(7-chloro-1,.2,3,4-
tetrahydro-cyclopenta[blindol-2-yl}-fluoro-methyl]-{1,2,4]oxadiazol-3-ylmethyl}-diethyl-

-amine was prepared (RS,SR)-{5-{benzenesulfonyl-(7-chloro-1,2,3,4-tetrahydro-

cyclopenta[blindol-2-yl)-fluoro-methyl]-[1,2 4] o::ca.d.ualzol~ 3-yimethyl}- dleﬂlyl-amme, HCl
salt as 2 white solid, MS: 518 (MH").

Example 94




1, 2,3,4-tetrahydro-cycl opent a[ b]
i ndol -2-71)-fluoro-nethyl] - [1,2,4] oxadiazol-3-y1}-
nmet hylam ne in MeOH (5 L), was added 0.07 nL of a

byde solution in water (36% 0.89 nmol B
‘{(8%66%} gz%r% (0.18 mmol, 2 ea) an%ls. 1 drop of AcTy{/EF2005/002865
After one hour, 5 the reacti on"nrxture was dil uted

with extr. Wi th Et The organlc phase
oL RS R L S LD EL A e oL gpnl PSS 550

Col um chrorratographytafhhgyuid 1 hta ({blgtOAc
afforded 9 ng (21% of ERIGR (B

(RS, SR) - {5-[ benzenesul fonyl - (7-chl oro-1, 2, 3, 4-
r‘ahydr o- cycl opent a[ b] i ndol - 2-yl ) -fl uoro-nethyl] -
1, 2, 4] oxadi azol -3-yl nmethyl}- dinethyl-amne as a o
W §use cbpbs M. 264%901? M‘ﬂ')metﬂc -Hex AR RIS CC]ztt (300 mgl_.) was treated
etra

(RS SR) - benzenesu fo %7 chl.oro-1
5 oMt H benzoyl peromde T he mixture Was reﬂuxed

f1(yeu°e) B%rhﬁlgﬂt thén e"ooﬂdo sae&ﬁﬁﬁae RIS b A HSE ¥ RAWas

ine In anal ggyto exanple 91, from

( ReAmsIytedie QI)P@@nQ@m<F}fr@mﬁrag(apbame&e@L912 2 (¥7%) p62-bromomethyl-
-t fehabiis e gsvemh cﬁ& &1 Imgloim sz'(m*) uas. qjﬂgtrbryk]ndx&wa,

2,4] oxadi azol met am ne pr épar ed
( Rbasgry, Q. &’éﬁw@ lu|1f98>f»>?49 %3ﬁ91:h| oro 1,2, 3, 4-t et r ahyd
'ro- cydopenta[b]lndol 2-yl)-fluoro-methyl]-[1, 2, 4]
10 0%adi azol -3-ylnethyl }-diethyl -amne as a white solid,
M5 518 (MH). 20 Exanple 93
(RS, SR) ﬁ%benzenesulfonyl (7-chloro-1,2,3,4-tetrahyd
ralq;g,égé(é)@ apeb)af Adwonmmygthyl -benzooxazole in CH;CN (300 mL) were added

f '7‘% *5*1:){!;1 |1 bg'ecﬁ - JEex Adlead b §a&'s ﬁHJ%@!ait “HdeL WL (98mmol, 0.2

|ne sal t al ogy to exanple rom

( Feg gﬁ)&—m@mlym emiinued owmghb sq_lvgltquporated and a column

[
%hf&%gtggﬁgﬁ%ﬁff %ﬁdm?ggjlf ﬁjﬁ%&ne%%ﬁﬂﬁ]&é{ﬁ&ahyé&ogﬁole asa
rvapterseld, MS: 274 ( ) (Y. Nagao, S. Yamada E. Pujita, Tet. Lett., 1983, 24, 2291)
(RS SR) - {5-[ benzenesul fonyl - (7-chl oro-1, 2, 3, 4-tetrahyd
: dopent a[ b] i ndol -2-yl)-fluoro-nethyl]-[1, 2, 4]

oxa I azol - 3-yl met hyl }-di ethyl -amine; HO salt as a
whi te solid, Ms: 518 (M#). Exanple 94 WO 2005/ 092856
P pERREDEY @;@g@&g? 4.4,¢pm 2—benzenesulfony]methy]—benzooxazole and cyclopent-

)%Ssnﬁgy vﬁ %9%%};26%& oy t et r&ﬁmgr 0- CH%OI-% %%n?aéh?@ %Cﬁ&mone“a

| r:dcﬁrmc mixture of diastereomers, light yellow oil, MS 356 (MH).

20 944

In analogy to example 74.5, from 3—(beilz'enesulfonyl-benzooxaiol—Z—yl—méthyd)-
cyclopentanone and N-fluorobenzenesulfonimide was prepared 3-(benzenesulfonyl-

benzooxazol-2-yl-fluoro-methyl)- cyclopentanone as a racemic mixture of dastereomers,
white solid, MS: 374 (MH™). '

25 94.5

In analogy to example 89.7, from 3-(benzenesulfonyl-benzooxazol-2-yl-fiuoro-methyl)-
_cyclopenfanone and (4-chloro-phenyl)-hydrazine hydrochloride was prepared (RS,SR)-2-

~ (benzenesulfonyl-benzooxazol-2-yi-fluoro~methyl)-7-chloro-1,2,3, 4—tetrahyd:o-
cyclopenta[bjindole as a white solid, MS: 481 (MH"),




94.1 A solution of 35 g (0.263 nol) of

2-nmet hyl - benzooxazole in CCl4 (300 nL) was treated 5

with 47 g (0.263, 1 eq) of NBS and 1 g of benzoyl

eI‘OXI de. The m xture was refluxed (100C) over night
¢2N3EEEFed. Succinimde was filtered off and PAEEP2005/002869

m xture was evaporated to dr yne¥s- CoI um

chromat ography yielded 9.2 g (17% of _2-brononet hyl -

bdhe sBsaLEhes wereseprrsd Grplenerasve chlxéHP,ife Cohpmyg: maur)alpak AD,

(K 9 Masuda, Chen:. Pharm Bull.
g!%hfwm%%é%;"%@%ﬁ%ﬁ 5" T0 9.1 g (0.043 ol ) of

2- br ononet hyl - benzooxazol e in CH3CN (300 nL) were

added 7.39 g (0.045 nol, 1.05 eq) of benzenesul finic

~acid sodiumsalt and 2.27 g (8.6 mol, 0.2 eq) of

10

15

18-crown-6. Stirring was confg'xgﬂlg,@e gyvernight, solvent
omat

evaporated and a colum chr graphy afforded 8.1 g

(7099 oft-benzenesul f onyl net hyl - benzooxazol e as a 15
whi(R&SBHN-{f-[hemzerpepylfonyly (7-qhioroNagddi-tegahylneeayalopenta bl indol-2-y1)-
Pujita. Tet bblemehttils 24104880305 Yl BAahaRY

2- benzenesulfonylnethyl benzooxazol e and cydopent -
2 Terrotieregesolisionnfi5é ang (0.123 mmol) of (RS,SR)-C-{5-[benzenesulfonyl-(7-chloro-

3
e e e
y endtbylamirle in ¥on1 3BT TR 20 4140103 anabh §¥q) of Mudiipbfe and 11.6 ul (0.123

74.5, f ] _ . _ _ .
3 T3 6L {AcE R LTSI Strra et I /afig A0 oin., he reaction mixture was

Yakaden haRaari ol bhahheni-QBRABRNFNUHQOL fhdeiweed with CH,Cl,. The
(benzenesulf ony] -

d
@g’ése@alﬂsalzc phases Wevelnias avgr NaeSf e fliered 3¢ vapgraged. Column
r @ﬁfdﬂlgto@ ghy b8 smfca gaaa%@ﬁ@efge(ag%) o‘f"tR’lS %Sﬁmfsd;beﬁﬁnesulfonﬂ-a-

374 I'n gnal ogy to exa

BLblﬁ’éﬁZle%%éﬁPm‘@}ﬁdlr o5EFoPRILA ol —gﬂgﬁﬂg@qoomﬁ@yﬂyﬂly‘,t}] oxadiazol-3-
Ciy%%g For dﬂﬁdml{ Zmd'% SN 8N Ishs yelrazi ne

e was prepared (RS, SR) - 2-
(benzenesul f onyl - benzooxazol - 2-yl -fl uoro- et hyl ) - 7- chl

~oro-1,2,3,4-tetrahydro- cyclopenta[b]indole as a white

solid, MS: 481(MH ). WD 2005/092856 PCT/ EP2005/ 002869
-96 The enantioners were sepaiahffil S preparative

. chi raI HPLC. Col umm: chi ral pakAD,
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(RS,SR)-N-{5-[benzenesulfonyl-(7-chloro-1,2,3,4-tetrahydro-cyclopenta[b]indol-2-yl)-
ﬂuqro—methyl] -[1,2,4}oxadiazol-3-ylmethyl}-benzamide

To a stirred solution of 44 mg (0.095 mmol) of (RS,SR)-C-{5-[benzenesulfonyl-(7-chloro-
1,2,3g4—tetrahjrdxo—cyclopenta[b]mdol—z-yl)—ﬂubronmethyl]—[1,2,4] oxadiazol-3-yl}-
methylamine in 5 mL of THF, 19 pL (0.114 mmol, 1.2 eq) of Huenig’s base and 11 L

(0.095 mmol, 1 eq) of benzoyl chloride were added at 0°C. After 2 hours, the reaction

- mixture was quenched by addition of an aqueous solution of NaHCO3 and extracted with

| CH;Cly. The combined organic phases were dried over Na;SOq, filtered and evaporated.
Column chromatography on silica gel EtOAc/Heptane 1:1 gave 28 mg (51%) of (RS,SR)-
N-{5- [benzeﬁesﬂfonyl—(?—chloro—1,2,3,4_—tetrahydro—cycloéenta[b]indol-Z-yl) -fluoro-
methyl]-[1,2,4]oxadiazol-3-ylmethyl}-benzamide as a white solid, MS: 565 (M).

Example 97
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sol vent: 20% sopr opanol | hept ane. Exanple 95 5
(RS, SR) - N-{5-[ benzenesul fonyl - (7-chloro-1, 2, 3,4-tetrah
ydro-cycl opent a[ b]i ndol -2-yl)- fluoro-nmethyl] - [ 1,

w@z&kzo_@i@@@i azol - 3-yhnet hyl }-acetam de To a st iﬂéﬁﬁipzoosmozsw

solution of 57 ng (0.123 nmol )_ i
(RS, SR) - G- {5-[ benzenesul f onyl - (7-chl or o-

R RN SO TR0 B PR b hgrcbir i propioni
in 5 nL of THP, 20 L (0. 12¢dmeshylesterq) of Hueni g base

and 11.6 L (0.123 10 nmol, 1 eq)b of acetic anhydride |
veredozguelete efants 3 Affrem (86,58 n2-benzenesalforyl o (8 -miocicprl ehexyl)-

el n /=Y . [ ]! i A rat :R j f o o
R P B s A B b oD e s prepaed
PRESES-2neaneenpsiléanyb i d6-NeaseR.3,49-tetreh it o ikl carbazol-2-y1)-propionic

St P Y SRR o 0% 0n

chloro-1, 2,3,4-tetrahydro-cycl openta[ b]indol-2-yl)-flu

-oro-nethyl]-[ 1,2,4] oxadiazol-3 15

yl met hyl }-acetam de as a |light yellow solid, Ms: 503

(RS, SR) - N- - {5-[ benzenesul f ony YI‘? chloro-1, 2,3, 4tetrah
ydr o-cycl openta[ b]indol -2 yl) fluoro-nmethyl]-[ 1,2, 4]
oXREiSRI3bepzptesalfonyl-- (fedirzathdemize- 245,48 tetriahydyd- 1H-carbazol-2-y1)-

solution of 44 ng (O. .
(RS, SR) - C-{5-[ benzenegpﬁrlg P%‘% %?(?{ngﬁy})?s&r
1,2, 3,4-tetrahydro-cydopent a[ b]indol -2-yl)-fluoro-neth

wklr[1, 2, 4] oxadi azol -3-yl}- methylamine in 5 nL of
THF, 19 L (0.114 mmol, 1.2 eq) of Huenig' s base and 11

ter 2 hou reaction m xture

gedrenle yhyprapighiciasid oethyhesier{Eomsexample 99 in 49 rliggdGEEE were
i i1 ' i .
3Pt L0 Ao A5 EN P HIEGAIRIOMARTSG) ofacboic

avishdirtattedentyl eglet atPiCchhorracthen apttyrearss siitred at R for 2 hours. BtOAc

RRRApfRRE A S adcohs SRYR GG 080t Yol By Plparated, and the

loogarit efrbivanadiacted yith- M IGHS0,. The organic phases were dried over N2,;SO,,

P g cgporgle QR g I el BRI (R Brdpsn 21

beTizdRaiamyDI288B0xycabopRStBR) ~Phivenz b Ssiitetrahydrozearbazole-9-

et

';[‘to fOQC gfe%f?a BRAD ﬁﬁ-(lr@?’l{)?%—leagﬁi&gﬁﬂfoﬁﬁlﬁfé—gfoﬂ@-\?\g S,@,@Q@@ahydro— 1H-

gﬁerr%? FQ LI SR 822 Alpsigry! ) - Proopi oni

98.2

A
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Under argon a flask was charged with 24 mg of (0.03 mmol, 0.05 eq) tris(dibenzylidene-

acetone) dipalladium, 16 mg (0.05 mmol, 0.1 eq) of 2(ﬂi—tertbutylphesphino)biphenyl and

85 mg (0.88 mmol, 1.7 eq) of sodium tert-butylate, evacuated and backfilled with argon.
300 mg (0.52 mmol} of (RS,SR)-2-(-1-benzenesulfonyl-1-methoxycarbonyl-ethyl)-6-
bromo—1,2,3 4-tetrahydro-carbazole-9-carboxylic acid tert-butyl ester in 15 ml of toluene
were added, followed by a solution of 1.95 ml 2M (3.9 mmol, 7.5 eq) of dimethylamine in
THEF. The solution was heated to 80°C overnight in a sealed tube. The mixture was diluted
with BtOAc and a saturated solution of Na;CO3 was added. The inorganic layer was
extracted with EtOAc, The combined organic phases were washed with brine and dried
over NazSO,. Column chromatography vielded 68 mg (24 %) of (RS,SR)-2-(-1-
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Anal ogously to exanple 3.2, from (RS, SR) -
2- benzenesul f onyl - 2- ( 3- oxo- cycl ohexyl )- propionic acid
nmet hyl aster and (4-brono-phenyl)-hydrazi ne

whYEsaeRs0r i de was prepared 5 PCT/EP2005/002869

(RS, SR) - 2- benzenesul fonyl - 2- (69prono- 2, 3, 4, 9-t et r ahydr
o-| H-carbazol -2-yl)-propionic acid nethyl ester as a

ite s 0
PiseSosiliont s e S-SR ne ot bddetaslydeo-
arbalmiad?-@aﬂbbbzﬂmdm&mw&myi gster b6 oprep o) S: S METNY |
ester 98.1 To 1.2 g (2.52 mmol ) of
, SR) - 2- benzenesul f onyl - 2- (6- brono- 2, 3, 4, 9-t et rahydr
H carbazol -2-yl)-propi oni ¢ add mat hyI ester (from

T’é Q?‘%c’e@%gﬁms (?to(% Zﬁg—li'? nes?l%l 1@%&%5@3’}-6&?1}-6-

dimathylipoirioe],23 it hpdrot exrbadols Hearbmicplic aatd @E-bfkester in 1 ml of

CERCL R SN B BB b B i it ieya o5 o

Uhm smhmhensm addéch dnd a]mﬁnb@mcrp}gamwas et cwdSvith CH,Cl,, washed

g@%ﬁ)act ed, t o rtlge;’-lg(gﬁl qﬁ'ghe g%ganl C aP%lSS ,{ﬁgiﬁﬁﬂlas%mz

(ﬂepmtmapfnpyaﬁaﬁﬂ@bbﬂkagelgwﬁﬁQ%JA@fh B&e SB), follotved by tituration

VB BT AR R AU P GO0 o Dby aensegeGRT-biiEy

éﬁﬁ@liylﬁﬁmﬁm Ba, %f&waﬁydﬂMBIH&Eﬂ)a(zMi%)-pro RBicadil ﬂﬁl’:hyl ester as hght

0 flask vvas 24 ng of " (0.03 mmol
8‘5 ‘g‘ﬁghﬁﬁ Jacet one) di pall adi um 16
ngy (O 05 mml 0.1 eq) of

2(d|-tertbutylphosphlno)blphenyl and 85 ng (0.88

mol, 1.7 eq) of sodiumtert-butylate, evacuated and
backfilled W th argon qgﬁé? 52 mmol ) of

(RS, SR)-2-(-1- benzenesulfoﬁ@?“ﬂ hoxycar bonyl - et hyl)

-6-. brono-1, 2, 3, 4-tetrahydro-carbazol e-9- carboxylic
@&b@oﬁ%ti@gityﬂrmsﬂli-earbﬁzdﬂz Af-nh @haeReforyy aCetdtiitdimethyl ester
followed by a solution of 1.95 mM 2M (3.9 mmol, 7.5

ggl of dimethylamne in TH?. The sol ution was heated

80C overnight in a sealed tube. The m xture was
diluted with EtOAc and a saturated sol ution of Na2CO3

WaslogéleBtto emg 1erloI m&ld@%ﬁe&ﬁ&lﬁﬁwﬁk&tﬁ@@hﬁq wcxdhexen- -one

BT TR e L@@@Vf R AT CE A dL ST HGF 2 & racenmic

2856
gclg};%g&zf 6&6%}%%%:%%8 8@:111%{ arh6¥pha métdrial, M€ 29Q199: |

99.2

Analogously to example 1.2, from methanesulfonyl—(S-OXO—Cydohexyi)-acetic acid methyl
ester and (4-bromo-phenyl)-hydrazine hydrochloride was prepared (6-bromo-2,3,4,9-

| ietrahydro— 1H-carbazol-2-y1)-methanesulfonyl-acetic acid methyl ester as a racermic

mixture of diastereomers, light brown solid, MS: 400 (ME",1Br).

Example 100

(RS,SR)-2- (6—b:omo—2,3,4,9étetrahydro-1H—carbazol—z-yl)-i-meﬂianesulfonyl—pfopionic
' | acid methyl ester '
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benzenesul f onyl - 1- net hoxycar bonyl - et hyl ) - 6- di r net hyl am
ino-1, 2, 3,4-tetrahydro- carbazol e-9-carboxylic add
tert-butyl ester as orange oil, MS: 541 (ivIH "). 98.3

woQkdils (9. 3 Mol ) of (RS, SR)-2-(- PCT/EP2005/002869

1-benzenesul fonyl -1 - met hoxycar gnyl - et hyl ) - 6
di met hyl am no-1, 2, 3, 4-tetrahydro- car bazol e-9- car boxyl i
80§gi d tert-butyl ester in 1 m of CH2Cl2 were added
. m of TFA at 0OC. The solution was stirred at RT
for 5h, a NaHCO3 sol ution was added, and the
iAmeloganily tphaspladhs, fextraaataic wiittord iR Peresvasis @ methanesulfonyl-

g th_brj d dr.ied,ov 2 . Col u .
U8 et AP 12t BT i 1y spd ety s
prepaopl opyémivodidtiredf didsieedvg ey ofB-nbthh M wRL-8+6xo-cyclohexyl)-
S diigheblaved B 4L st on 10, Wit 6f e Rept ane
(RS, SR) - 2- benzenesul f onyl - 2- (6-
dbeet hyl am no- 2, 3, 4, 9-tetrahydro- | H car bazol - 2-yl)-pro

. pionic acid nethyl ester as light green anorphous

ri : .. Exanple 99 .

PRueb iy o Gt 1 a0 S s MR st fnsterengeni g Ranes
nhdtlomebulfongt-2- 3 ankd-cyelohyikyl pptopioniOfid mértal egesidy(4{@omo-
Pl (R R BB AT T T —
mfdhauwkuba‘ epyatddbycoiug : ¥ dbiveaa ; yograpliaetyicld eRISISREL-H§ bromo-

s.a.racen re of, di astereoners, oran :
e LY er Dt afbarRlst v S rieghans SltoBy garOpiotia R By ester, MS:
219" @)ﬁﬂh iﬂlBle% ind l,(RRJ??BIHZ-(6—bromﬁ-2,3,4,9—tetrahydro— 1I—_I—ca:bazo%—2|—y1) -2-
nmet.hane nyl 5 (3-0xQ-cC exyl ).- i id methy
Qgﬂ%Fwﬂﬁg“?ﬁpﬁﬁﬁﬁﬁgﬁﬂgﬁV%gﬁﬁ§ﬂ¥§§$zith§¢agFEoride was
prepared (6-brono-2,3,4,9 A
t et rahydr o- 1H car bazol - 2-y1) - met hanesul f onyl - aceti c
acid nethyl ester as a racemc mxture of
di astereoners, |ight brown oIiF,.NB: 400 (M, 1Br).
25 Exanpl e 100 ple 101 | .
(RS, SR) - 2- (6- brono- 2, 3, 4, 9-t et rahydr o- 1H car bazol - 2-yl
) {RS,BR)-Dapcismk inBrON4 9N @ahyded-IHNREBydol-2 S P2-n¥hanesulfonyl-

2005/ 092856 PCT/ EP2005/ 002869 . 99- 100.1
propionic acid methyl ester

101.1

Analogously to example 98.1, from (RS,SR)-2-(6-bromo-2,3,4,9-tetrahydro-1H-carbazol-
2-y1)-2-methanesulfonyl-propionic acid methyl ester (from example 102.2) was prepared

~ {RS,SR)-6-bromo-2-(1-methanesulfonyl-1-methoxycarbonyl-ethyl)-1,2,3,4-tetrahydro-

carbazole-9-carboxylic acid tert-butyl ester as white solid, MS: 531(M+-NH4", 1Br).
101.2

Analogously to éxample 98.2, from (RS,SR)-6-bromo-2-(1-methanesuifonyl-1-
methoxycarbonyl-ethyl)-1,2,3,4-tetrahydro-carbazole-9-carboxylic acid tert-butyl ester

 was prepared (RS,SR)-6-dimethylamino-2-(1-methanesulfonyl-1-methoxycarbonyl-

ethyl)-1,2,3,4-tetrahydro-carbazole-9-carboxylic acid tert-butyl ester as light yellow solid,
MS: 479 (MH). |

101.3



Anal ogously to exanple 3.1, froma racem c m xture of
di ast ereoners of nethanesul fonyl- (3-o0xo-cycl ohexyl)
-acetic acid nethyl ester (fromexanple 101.1) and

WBhBenehsagi de was prepared a racem c mxture PET/EP?.OOS/OGZS@
di ast ereoners of

2- net hanesul f onyl - 2- ( 3- oxo cyclo%exyl) 5 propionic

Aol RLY L 2538 le 983 300 BSIRFS HAARNEo20 5 (Mt csuifony 1

m m@thDEYC@fb ogiyhethpy) dhbd getothydro- carbazole-9- ~carboxylic acid tert-butyl ester

TR e 2 AL E e S BB R GRbaol-2-y1)-2-
hyxiethelhetsolfmdé-pm_uenqo reidanetyhditer holigltwireng fBarnh AMBN37TS (M).

di astereoners i o which could be separated by col um

chromat ography to yield (RS, SR) - 2-(6-brono-
2,3,4,9-tetrahydro-1 H carbazol - 2-yl ) - 2- met hanesul f onyl
-propionic acid nethyl ester, Ms: 414 (M#, 1Br), and

(RR, SS) - 2- (6-bromo- 2, 3, 4, 9- titangily #0D- | H car bazol - 2-yI

) - 2- net hanesul fonyl - propi onic acid nethyl ester, NS

(- B oene b RHRPLOIO 2 4 erramisscudepspip Elipgal-2-D)-acetc

zoI 2-yi)-2-met hanesul fonylaeldpnetbylm’sm add net hyl
ester 101.1 Analogously to exanple 98..1, from
(Fi% %R) 2- (6-brono-2, 3,4, 9-tetrahydro-| H carbazol - 20
fz) 2- met hanesul f onyl - propi oni ¢ acid net hyl ester
‘ (from exanpl e 102.2) was prepared
10 ( BSsBRiebeDd.0 gMZmﬁbl}miﬂqbfmmthi@myheﬂ wz{mtda&ﬁmﬁi no g)(ﬂ?’ mmol) of

dro- arb arboxllc
¢ Spouip g oacdy S bORNRR ool B s R RBdpbabipr i stmd a
1G2f2x fnak bgo usdlyd toR BaedpeerdiBed withraaturated aqueous solution of

oTHE DI BODR: BT HOs Ve seRyees 2o fiseappaisgne was

c axbraxted bwicawitt diahyl lcthbtt. The e6inbined W@ Sarit ?Méﬁﬁere dned over Na,SOy,
15 ( 2{?@5%&:‘ e(%rlaggrt pe%/i to give ?2% ( 8‘99‘%}3} hﬁ.?- elm'lc'l)lnfcr(3 nlyenyis B- Xc,}(euc acid

etrhythyt ehted aa Hghtgtll dhyllMSCBORRIHES, 988)r boxyl i c acid
tert-butyl ester as light yellow solid, Ms: 479

(MHE).. 101. 3 WO 2005/ 092856 PCT/ EP2005/ 002869
Ar?zglzggously to exanple 98.3, from
(RSSR) - 6- di net hyl am no- 2- ( 1- met hanesul f onyl - | -

A solution of 6.0 g (23 mmol} of ( 3-bromo-phenylsulfanyl)-acetic acid methyl ester in 50
~ mL of dichloroethane was treated with 6.2 g (25 mmol) of 3-chloroperbenzoic acid, After
20 30 min of stirring another 6.2 g (25 mmol) of 3-ch10miberbenzoic acid were added, the
resulting suspension was stirred overnight at RT and then treated with a 0.5 M agueous.
solution of sodium thiosulfate. The phases were separated and the agueous one extracted |
twice with diethylether. The combined organic phases were washed with a ca. IM aqueous
NaHCO; solution, dried over Né.2804, filtered and e\_raporated to give 6.3 g (93%) of (3-

25 - bromo-benzenesulfonyl)-acetic acid methyl ester as a colorless oil, MS: 312 (MNH,", 1Br).

102.3

In analogy to example 74.4, from (3—bfomo-beﬁzenesulfonyl) -acetic acid methyl ester and

cyclopent-2-enone was prepared (3-bromo-benzenesulfonyl)-(3- oxo-cyclopentyl)-acetic

acid methyl ester as a racemic mixture of diastereomers, colorless gum, MS: 394 (MNH,",
30 1Br).
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 (3- brono-benzenes

- met hoxycar bonyl -ethyl )-1, 2, 3, 4-t et rahydr o- car bazol e- 9-

carboxylic acid tert-butyl ester was prepared
(RS, SR) - 2- (6-di et hyl am no- 2, 3, 4, 9-tetrahydro-| Hcarba

wo%hodo4lss- 2- met hanesul fonyl - propi oni ¢ acid

ester ‘as |ight green foam M5: ﬁ 8 (M. 5 Exan%?ﬁgbi%yoomg
(3- bromo- benzenesul fonyl ) - (7- cﬁ ro-1,2,3,4-tetrahydro
]%%gllopent a[ b]indol -2-yl)-acetic add nmethyl ester

1021 io A solution of 8.0 g (42 mml) of

3- br onot hi ophenol was treated with 7.1 g (47 mol ) of
riatahytlogptmmath hﬂﬁﬁ‘@ﬂﬂC[?thIDHESbmmﬂﬁﬂlfylbt(6—?}&']38]2514(-3Penty]) -acetic
res uspensi on t u or

R i e BB AR P AlE Dn ) e el B -yrasine
é:qdemﬁniorﬁhlmlmepaiéd (NpEFo-benehbsylfonylp(7-vhldred (Pel-tetrahydro-

o BET AR e B Ginat g br e S rae of distercomers,

wrga soliphdsessa@uia’,dBrrd over Na2SO4, 15 filtered and
evaporated to give 12.1 g (99% of
( 3- brono- phenyl sul fanyl )-acetic acid nethyl ester as

alight yellowoil, Ms: 279 (M\NH4+, IBr). 102.2 A

solution of 6.0 g (23 mMmol) of
(3- bronmo- phenyl sul f anyl ) - acEtdngpladod met hyl ester in 50
nm. of di chI oroet hane was treated with 6.2 g (25 mmol)

Rl R e N P—

acid were addesiclolbdim[bﬂ:@aulfwlj@rapmﬁmimeﬁ@sesﬁéﬂ rred
overnight at RT and then treated with a 0.5 M aqueous
3@5 tion of sodiumthiosulfate. The phases were

ated and the aqueous one extracted twice with
di et hyl ether. The conbi ned or gani c phases were washed

Vintahaldgf & exbiviple sle g onNatiigGBe sqplatitiodrvt il diedere¥@ikrs, from (3-

Bionet f' espltgdh -aevgﬁ%ﬁgﬂaﬂ%ﬁe@ S Byt radestic mixture of

&Eas@er@&h@fs) @ﬁ&ldlloknetﬁ\@e v&l%re(;iﬂ%%(ﬂb%ﬁao-beﬂ;@éﬁe&ﬂfdﬁyl)—z (3-ox0-
glsogy o exanpl e47 E

BB EAP RIS BRI cstezap TecempiciRIRAL dirstezsomgry colorless

QiiIQMB?QDS rammpnﬁsr?vas pr epar ed
fonyl) - (3-oxo-cydopentyl)-acetic

add nethyl ester as a racem c m xture of
i ereomers, colorless gum WMs: 394 (WMNH4+, 30 Br).
WO 2005/ 092856 PCT/ EP2005/ 002869

In analogy to example 3.2 from 2- (3-bromo~benzenesu1fony1) 2-(3-0x0- cyclopentyl)~

propionic acid methyl ester (racemic mixture of diastereomers) and (4-chlorophenyl)-

hydrazine hydrochloride was prepared (3-bromo-benzenesulfonyl)-2-(7-chloro-1,2,3,4-

tetrahydro-cyclopenta(b)indol-2-yl)-propionic acid methyl ester as a racemic mixture of
diaétgreomers.' The diastereomers were separated by chromatography on silica gel with
heptane/EtOAc to give (RS, SR)-2-(3-bromo-benzenesulfonyl)-2-(7-chloro-1,2,3,4-

 tetrahydro-cyclopenta[b]indol-2-yl)-propionic acid methyl ester as a brown solid, MS: 498 |
- (MIH", 1Br) and (RR, SS)-2-(3-bromo-benzenesulfonyl)-2-(7-chloro-1,2,3,4-tetrahydro-

cyclopenta[b]indol-2-yl)-propionic acid methyl ester as an orange solid, MS: 498 (MH",

) 1Br).

Exampie 104



-101- 102.4 In analogy to exanple 1.2, from
( 3- brono- benzenesul fonyl ) - ( 3- oxo- cyclopentyl) acetic
add methyl ester (racemc mixture of diastereoners)

W@l}g{)s%z%gl or ophenyl ) - hydrazi ne hydrochl ori dePéf‘ﬁiP2003/002869

(3 brorm benzenesul fonyl)-(7- c]rﬂ oro-1, 2, 3, 4- tetrahydro

2 (U Rl o b e e B BB A o o1y

484 (M, 1Br). Béﬁf&iieﬁhk@x?l)(}ﬁ&gmmc acid methyl ester
SR) 2- (3-brono-benzenesul fonyl)-2-((7-chloro-1, 2, 3, 4-t

eigRon S 4w GHO B bbb etk fraelestlionit s -chioro-
OB ST b e 0
WWé%‘F%ﬁ*eCfWﬁ}gé : 1§t%m81)&¥ﬂa8§§35¥ BedBREY gymﬁﬂafz (di-

'tﬁﬁ?ﬁbgﬁﬂﬁ oMisheRVIEP.0% &4, (0.4 mmol) of pyrrolidine and 4 0.004 mmol) of
2-(3-Dbrono benzengsulfonﬁ )- ofgrr15 me ( )

| W&dév@ﬁﬂﬂe?ewf@aﬁ@ma@a@@% a('mlmv@ssp&enéegnavas Atigpd at 80° for 4

- 10

Rrxt Héﬁe@&n@a@h@a@ HESE NAREOL-bS880n 8hdl extMBtedAfe with EtOAC.
I\/I\ﬂ—|4+ 3r). I'n analogyto exanple 3.2 from

eszomt@myl %ﬁ@éﬁb@m Versyired pverNasReedilieredrnst sypporated to give 14
gﬁgga‘gr e<gf nggg%m?morsqrﬁ 4&5@&%&}&5{%@%&:&wbﬁﬁaol—z_ﬂ)-z (3-

and_(4-chl orophenyl)
Im@r@dm érﬂl-@enmgsuﬁp@]d ionic acid methyl ester as a light brown solid, MS:
Q - benzenesul fonyl ) -2-(7-chloro-1, 2, 3, 4-

tetra ydr o- cycl opent af b] i ndol - 2-yl ) - propi oni c acid
methyl ester as a racemic mixture of diastereoners.

-~ The di astereoners were separated by chromatography on
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25

silica gel wth heptane/EtOAc to gi ve (RS,

.SR) - 2- ( 3- br onp- benzenesul f } s/-chloro-1,2,3,4
-y

- tetrahydro-cycl opent a[ b] i ndol - propl oni ¢ aC| d

met hyl ester as a brown solid, Ms: 25 (MH+, 1 I)
an®RS; R) 2-[1- (3-bromo—benzenesulfonyf) 1- (S—methyl-[l 3,4]oxadiazo. -2-yl)-ethyl]-7-

o oo SOt s Rl adef 3

met hyl ester as an orange solid, Ms: 498 (M+ 1Br).
Blenipl e 104 WO 2005/ 092856 PCTI EP20051002869 -102

In analogy to examples 74.1-74.3, from (3-bromo-benzenesulfonyl)-acetic acid methyl
ester was prepared 2-(3-bromo-benzenesulfonylmethyl)-5-methyl-[1,3,4]Joxadizzole as a

 light yellow oil. MS: 319 (MH", 1Br).

105.2

In énalogy to example 74.4, from 2-(3-bromo-benzenesulfonylmethyl)-5-methyl-
[1,3,4]oxadiazole and cyclopent-2-enone was prepared 3-{(3-bromo-benzenesulfonyl)-(5-
methyl-[1,3,4]oxadiazol-2-yl)-methyl]-cyclopentanone as a racemic mixture of
diastereomers, white solid, MS: 400 (MH", 1Br).

105.3

In analogy to example 103.1, from 3-[(3-bromo-benzenesulfonyl)-(5-methyl-
{1,3,4] oxadiazol-2-yl)-methyl}-cyclopentanone {racemic mixture of diastereomers) and
iodomethane was prepared 3-[1-(3-bromo-benzenesulfonyl)-1-(5-methyl- '




(RS,
SR)-(7-chloro-1, 2, 3, 4-tetrahydro-cycl opent a[ b] i ndol - 2-
yl)-2-(3-pyrrolidin-1-yl- benzenesul onyl)-propionic

woaodshoetshyl ester A solution of 40 ng (0. 08 np@EiRrXeT02869
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SR) - 2- ( 3- br onp- benzenesul f onyd J¢32- ( 7- chl or o-
1,2,3,4-tetrahydro-cycl openta[ b] i ndol - 2-yl ) - propi oni c

B.Cﬁ ﬁoﬁmhlm;pﬂ Zeﬁla -@thyl]@&()&l@eﬁtaileﬁ& ad ;Drac@mlcﬁhﬁ@ d@%ﬁstereomers,
anat Mgzag ﬂﬁ%ﬁgéﬁ% 13 mmol) of NaGBu, 2 ng (O

%I { phosphi no) bi phenyl, 0.03 nL (O 4
mml) of pyrrolidine and 4 ng (0.004 mml) of

10514 ( di benzyl i deneacet one) di pal | adi um The resulting
suspen5| on was stirred at 80 for 4 his , treated with

el B8 s BR 10 e ok bobo BRsos HoreD -

[aym] o 5E1-2-f1)-e il jedy Ripen RV BRO (13t &RictnOixBir¥ 6 dfhsthQofBrs) and (4-

%ﬁf&@l E%daamg begdupchlorids mees Rrepgrer RSmRA 2bl -tideron>-
ben):aaesﬂ&:nyp)ylr(sim@lm- In yl}}o&&dﬁﬁﬂﬁzﬁ b fe Eﬁ%}' ?-cmoqsllggi £ tetrahydro-

FroesEllpisfessaat rqvnsglgrtsa)kf\rdo“s@z?ﬁﬁr 1BE) and (KR, 53) 2-[1-(3-
@'ofnb' lﬁé’zmgﬁé%ﬁﬁoﬁﬁme(@eﬁléﬂyﬁw‘k HiokalRzoRs-9lehyi) 3:Rloro-1,2,3,4-

i azol - 2-yl Fﬁ% -

&8@6@1’}’@036%&@ lﬂﬂéradiaélybmd\ﬂemhé[ MiS: BRo(MH " 1135).1
,In anal ogy to exanples 74.1-74.3, from
(3- brono- benzenesul fonyl )-acetic add nethyl ester was
pr epar ed
2- ( 3- brono- benzenesul f onyl net hyl ) - 5-net hyl -[ 1, 3, 4]
oxadi azole as a 20 |ight 3B . Ms: 319
(M+,1Br). 105.2 1In analogy to exanple 74.4, from
2- ((Rspm)nzl{@ew«ﬁﬂ@%ﬁi&e&hﬁtybyﬂaaé (BP:E&M 1- %3 Hotddiazol-2-7)- -
oxadi azol e and cycl opent - 2- enone was pre
3-[(3-br oS EY: iﬁ p-dyaj?p }-tg@ahydro-cyclopenta[b]mdole
nmet hyl -[ 1, 3, 4] oxadi azol - 2-yl ) -met hyl ] - cycl opent anone
®g.1a racem c m xture of 25 diastereoners, white solid,
Ms: 400 (N+H 1Br). 105.3 In analogy to exanple 103. 1,
from 3- g& br gno- benzenesul fonyl ) - ( 5- nethyl

Inpnalogy sarplel2- 3. o 3nHB rhrpnoc Wi hES-arethybmi ¢
@rﬁ%@éﬁgl @,Lﬁj(is brio:m)} cgaé)réglgg EI %Q%* ; - ? z g rretaﬁ e‘f“‘""%“) and
mrmﬁmmﬁ Pepsed 3- [(a_@somo-benzenes onY)—ﬂuoro—(S-
‘methyl-{1,3,4] oxadiazol-2-yl)-methyl]-cyclopentanone as a racemic mixture of

diastereomers, white solid, MS: 418 (MH", 1Br).

1062

In analogy to example 103.2, from 3-[ (3—bfomo-benienesulfonyl)—ﬂuord-(S-meth}?l-

11,3,4] oxadiazol-2-yl)-methyl]-cyclopentanone {racemic¢ mixture of diastereomers) and
' (4-chlorophenyl)-hydrazine hydrochloride was prepared (RS, SR)-2-[(3-bromo-

bénzenesulfonyl)_—ﬂuoro- ( S—mcthﬂ- [1,3,4] oxadiazdl—z-yl)'-methyl] -7-chloro-1,2,3 A~
tetrahydro~cyclopenta[b]indole as 2 brown gum, MS: 526 (_I\/l}{+, 1Br) and (RR, SS}-2-{(3-

~ bromo-benzenesulfonyl)-fluoro-(5-methyl-[1,3,4] oxadiazol-2-yl)-methyl]-7-chloro-
' 1,2,3,4-tetrahydro-cyclopenta[b]indole as a light brown solid, MS: 526 (MH", 1Br).

Examiple 107



1, 3, 4] oxadiazol-2-71) -ethyl]-cycl opentanone as a

racem c m xture of diastereoners, vyellowoil, M 414

(M+,1Br). 105.4 1In analogy to exanple 103.2, from

(fm{o;mg 3Pr omo- benzenesul fonyl) -1 -(5-nethyi 5 permEpa00seo2sse
oxadi azol - 2-yl ) -ethyl] - dopentanone racem c

m xture of diastereoners) and

E@o&@%ﬁ ngl{ )itz%lg‘ﬂ,g a%bﬁ%.laj%ﬁﬁ %WSOEIIO% W& 8 eru?f%nyﬁ (huoro-meﬂqu]

benzenesul f ony|7ychiorps,2dtiyiraliyilre;c#tlopentalblindole

oxadi azol - 2-yl)-ethyl]-7-chloro-1, 2, 3, 4-tetrahydr o-
mpent a[b]indole as a dark brown gum Ms: 522

? ,1Br) and (RR, SS) 2-[1-(3-

br ono- benzenesul fonyl )-1-(5-nmethyl - [1, 3, 4]"

bx agidlagoto-eXampiple-7é {1 hirbin SrbuivhalrenzdncBulfynyl-beetic acid methyl ester

@1@% gqm%%gg’wﬁ%iggh ﬁ%dﬁ%ggg?%%d g%rgm% gn%ngsu!l%o%’yl—acetic acid
BF?ramdkSsabolr)ﬂmsbﬁ,)rMéndeﬁhﬁlB)}fl uoro-(5-methyl-[1,3
4] oxadi azol -2-y

" ?&}HW] 7-dilloro-1, 2,3, 4-tetrahydro-cycl opent a[ b]i ndo
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15 106.1 In analogy to exanple 12.1, from
3-[ (3-brono-benzenesul fonyl ) - (5- net hyl -

I asalég;owmmpm 742; frbin ¥ hetngbehzenesdfenyl-acaivacld yceaide and

ﬁ_:\ enylace 8@ glﬁl ﬁéég{ﬁgﬁﬁﬁ] éléen\kg §Ceﬁceaﬁlé]r1g &2 (3-bromo—benzenesulfonyl)-
BedtflB-hydomilehe n white salid, Mfy 1) 2 (NMEDT B 5-

met hyl -[ 1, 3, 4] oxadi azol - 2-yl') - met hyl ] - cydopent anone as

i %gcem cm xture of 20 diastereoners, white solid, M

C_[ MH+, 1Br). 106.2 In analogy to exanpl e 103. 2,

from3 [ (3-brono-benzenesul fonyl)-fl uoro-(5-net hyI

[ aBaldgotonctimpt 742, by Jreatetehybf plevglopetit acdd e [2-(abeaino-
Bt Sn Dl TRy e A hmsmhoress poisblnsideres parrged 2 benzrl-

6RS-biBR)o-BedzeReshifoipbmethyl)-[ 1,3,4]oxadiazole as an orange oil, MS: 394 (MH",
ggg)zenesulfonyl )-fluoro-(5- met hyl - [ 1,3, 4]
di azol -2-yl)-methyl] -7-chloro-1, 2,3, 4-
t et rahydro-cycl openta[ b]indole as a brown gum Ms: 526
(d¥H, 1Br) and (RR, SS)-2-[(3-
br ono- benzenesul fonyl ) -fl uoro-(5-nethyl -[1, 3, 4]

xadlazo
X SBE Yo Sorle I B St Pl ramocbengeng iR me -
D,BJ oxaNﬁzoE%ﬁd(:M& ehBR)enod O whx prepheed BO[(5\Wenzyl-{1,3,4] oxadiazol-2-
80(%/199285 PCT/ EP200510Q2869 . -104
-bromo-benzenesulfonyl)-methylj-cyclopentanone as a racemic mixture of

diastereomers, colorless gum, MS: 476 (MH", 1Bx).
107.5

In analogy to exam?le 12.1, from 3—[(S—benzyl-[1,3,4]oxadiazol-z—yl)—(?:‘bromo—
benzenesulfonyl)-methyl]-cyclopentanone (racemic mixture of diastereomers) and N-
fluorobenzenesulfonimide, was prepared 3-[(5-benzyl-[1,3,4]oxadiazol-2-y1)-(3-bromo-
benzenesulfonyl)-fluoro-methyl]-cyclopentanone as a racemic mixture of diastereomers
Tight yellow solid, MS: 494 (MH", 1Br).

107.6

In analogy to example 103.2 from 3-[(5-benzyl-[1,3,4] oxadiazol-2-y1)-(3-bromo-

benzenesulfonyl)-fluoro-methyl]-cyclopentanone (racemic mixture of diastereomers) and




(RS, SR :
2-[(5-benzyl -[1, 3, 4] oxadi azol - 2-yl ) - (3- br ono- benzenesu
| fonyl)-fl uoro-nethyl]-

wo bodshbie- 1, 2, 3, 4-t et rahydr o- cycl opent a[ b] i ndqlcq/gpbbs/od2sso
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I'n anal ogy to exanple 74.1, fnrgm
3-bronobenzenesul fonyl -aceti c add nethyl ester 5

(4 RTB fen}) Xaﬁ zﬁ%ﬁi)f%lﬂéh&@wﬁk\ép}éﬁ&r@d (RS, S0 OPAE6knryi

ul fonyl -acetic_a drazi dé a

[éél%@xaéygolo}bf (lfa‘réaro,@mr ennesdippyl) —ﬂy@mznefhﬂ]ﬁndﬂ@@yl 2,34

L e A o 0
hgh@fh;[ﬂﬁé&@@d@zdcwl) lz:qnso-tble@me z@h&wemgmﬁ Fechloro-

P PR e STaalle o R Pt b g 160

phenyl -acetic acid N-[2-(3-brono-
benzenesul fonyl ) -acetyl]-hydrazide with phosphorous
oxychbl ori de was prepared 2-benzyl -

5-(3-brono- benzenesulfonylgﬁ,ﬁ%u 1, 3, 4] oxadi azol e as
an orange oil, Ms: 394 ( 9[ 107.4 In

anal o to exanple 74.4, from

2(RB S {3—H?(@Wol@ﬁﬂe@i@h&rém-wmm@{Hwéolfz—ll) Slugyo-(5-methyl-

315 pansyf AR pEEARARIAT MR Enethylamine

yI) (3- br ono- benzenesul fonyl ) - nethyl] cycl opent anone
Iagnalogpmermmpls M frem dRS28R )24t mosunbenzenenilionyl $hroro-(5-

x%%ﬂkl—[IYE:I,%]é}ga%1m-ﬁ?~ﬁeﬁhyﬂ-gzch§orb-nl,ﬁ@,@L@&Xh}cﬂo%&%@eﬁa[b Jindole
(exatn@fﬂe Bes) 2yl dirbethylisine i TED w-pyepareBRS; GRY{3-[(7-chloro-1.2,3,4-
SRR S TR LSRR A RSS2 0.

Iﬁéﬂnmmeablémwﬂnplsadyl}ednmatﬂﬂ anais apt pgimegiin, MS: 489 (MHY).
3-[(5-benzyl -[1, 3, 4] oxadiazol-2-yl)-(3-bronmo 25

benzenesul fonyl ) - fluoro met hyl ] - cycl opent anone as a
racem c m xture of diastereoners |ight yellow solid,
M5: 494 (M, 1Br). 107.6 In anal ogy to exanple 103.2
from 3-[(5-benzyl -[ 1,3, 4] Exxeplc399I - 2-yl) - (3-brono-
benzenesulfonyl) fluoro-nethyl] -cycl opentanone

(RESHILL AL XLHIPs Ofsyfll PELELERES)) M 200RHN BB xadiazol-2-

y)-methyl]-1,2,3,4-tetrahydro-cyclopenta[blindole

A solution of 76 mg (0.133 mmol) of (RS, SR)-2-[(3-bromo-benzenesulfonyl)-fluoro-(5-
methyl-[1,3,4]oxadiazol-2-y1) —méthyl] -7-chloro-1,2,3 4-tetrahydro-cyclopenta[b]indole
(example 106) in 1.5 mL of DME was i;reated with 1 mg{0.005 mmol) of Cul, 37 mg (0.29
msnol) of DIPEA, 17 mg (0.015 mmol) of tetrakis(triphenylphosphine)palladium and 71
mg (0.72 mmol) of ethynyltrimethylsilane and the resulting suspensioxi stirred at 80°C

during 4 hrs. Diluted aqueous NaOH was added and the mixture extracted twice with

dichloromethane. The combined organic layers were dried over Na;SOy, filtered and
evaporated. Chromatography on silica gel with heptane/EtOAc (1:1) gave 33 mg (48%) of
(RS, SR)-7-chloro-2-{(3-ethynyl-b enzenesulfonyl)-ﬂuoio— (5-methyl-[1,3,4]oxadiazol-2-
'yl)—methyl]—1,2,3,4-tetrahydro-cydopenta[b]indole asa Yelléw solid, MS: 471 (MH™Y).

Example 110




10

-105 (4-chl orophen)rl)-hydrazi ne hydrochl ori de was
prepared (RS, SR)-2-[(5-benzyl-
[ 1, 3, 4] oxadi azol - 2-yl ) - (3- brono- benzenesul f onyl ) -fl uor

wo ABddydsk- 7- chloro-1, 2, 3, 4- . /002869
t et rahydr o- cycl opent a[ b] i ndol e _a yell ow soIPFa@Pﬁgblo
602 (M, 1Br) and (RR, SS)-2- [1?@ benzyl - [ 1, 3, 4]

ﬁghéﬁéa 1‘5[3 rg b;e Sﬁ%r%&%ﬁ rl;yclf']‘l]OX/adlﬁd-2g1*£3~bromo-benzenesu]fonyl)-
1 2,3, 4- téltupam@mtbylbyﬂtbbsmla'{,h]metdmh;&h&sydopémfb indole
SO|Id M5: 602 (M, 1Br). Exanple 108 { (RS, SR

[(7 chloro-1, 2, 3, 4-tetrahydro-cycl opent a[ b] i ndol -
y]I quoro ( 5- nmet hyl
[1, 3, 4] oxadi azol - 2-yl ) - et hanesul f onyl ] - phenyl } - di net h
th-aanilogyeto €0uiple 202 fmgyz 3ttromobendeaesilfbnflr avetit BSd hydrazide (example

T8/ 17hd LR AR SRERA BN bl bHORS Bibengrqry plienyl)-aceic

achdBy(thomcdbamtaW@m}rh)jmde\%)d] -hpdaande as 4 Qght y@N6w solid, MS: 518
ct t}}él mne in THE was prepared (RS, SR
Wﬁ’ cnl oro-1, 2, 3, 4- tetrahydro-cydopent a[ b]

|ndoI 2-yl)-fluoro-(5-nethyl-[1,3,4] oxadiazol -2-yl)-
mg0Ranesul fonyl ] -phenyl}-di nethyl-am ne as a yell ow
gum MsS: 489 (MH). 15 Exanpl e 109 (RS, SR)-

Chl éyg Eﬁzta{g&gl%%f %)_rtreaqmze% 153 Hi—fbo%llg f};':l:tje%rﬂ ge’ac acA1 N-[2-(3-
wmmﬁgdr?yb%?smg?ﬁ) m&g@&amﬁ@@g @b bicdhtirtile whas prepared
S becoxgnehon T8 bt Tolrter toribmatys- B Hemdiaofe as a light

. ]y,eBo#]so]ld MS: 500 (MH", 1Br).

oxadi azol -2-yl)-nmethyl]-7-chloro-1, 2, 3, 4-tetrahydro-cy
dﬁ@gtnt a[b]indole  (exanple 106) in 1.5 nL of DME was
t ed with | ng (0.005 nmmol) of Cul, 37rrg(0.29

mmol) of DIPEA, 17 ng (0.015 nmol) of
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tlatahalops {d etapiiteyd pifasy m(@eﬁmaﬂbzqdbemygtﬁi(? bromg- (0. 72

L%D%%Jﬁm et E%Fm Ig‘i h | SI ﬂ §Y'g°]t’\$"§“ r:.%fql'}{?tvlgg%repared?} [[5—(4—‘

auedus-Dadv Wa s q@ﬁ@ﬁiazand y‘l]h@—BBdﬂléub@nﬁiﬁésfu@ﬁ)h -ﬂxé‘t!:mﬁ?-
w th 25 di chl or onet hane. conbi ned oygani.c
v@’FJQPﬁfftP%‘aﬂeo%fé‘rraﬂf&%’S@ime?? digstereamars, {Pg?) 532 (MH+ » 1Br).

Chr omat ography on silica gel wth heptane/ Et OAc (1 1)

gapet 33 ng (48% of :
(RS, SR)-7-chl oro-2-[ (3-et hynyl - benzenesul fonyl)-fl uoro

- (5-neth 4] oxadi

Jrpndenin et $25. 5o 20y i beuspiragumed $16 emdisgel-2-11-G-
a:)rﬁﬁiol-ﬁéﬁzéﬁ’éshﬂ'on%meﬂfyll §MBbEntadOn EaRIMIE ndixfire of diastereomers) and
N-fluorobenzenesulfonimide, was prepared 3-[[5- -{4-benzyloxy-benzyl)-[1,3 A]oxadiazol-

2-y1]-(3-bromo-benzenesulfonyl)-fluoro-methyl]-cyclopentanone as a racemic mixture of
diastereomers white solid, MS: 600 (MH', 1Br).

110.5

In analogy to example 103.2 from 3-[[5-(4-benzyloxy-benzyl)-[1,3,4]oxadiazol-2-y1]-(3-
brox;io—benzenesulfonyl)—ﬂuoro—methyl_] -cyclopentanone {(racemic mixture of
diastereomers) and (4-chlorophenyl)-hydrazine hydrochloride was prepared (RS, SR)-2-
[5-(4-benzyloxy-benzyl)-[1,3,4]oxadiazol-2-y1-(3-bromo-benzenesulfonyl)-fluoro- v
- methyl] -7-chloro-1,2,3,4-tetrahydro-cyclopenta[b]indole as a brown solid, MS: 708 (MFH,
' 1Br) and (RR,  $5)-2-[5-(4-benzyloxy-benzyl)-[1,3,4] oxadiazol-2-yl-(3-bromo-



WD 2005/ 092856 PCT/ EP2005/ 002869 -106 (RS
SR) - 2-[ 5- (4- benzyl oxy-benzyl )-[ 1, 3, 4] oxadi azol - 2-yl - (3
- br ono- benzenesul f onyl ) -
thyl]-7-chloro-1, 2, 3, 4-tetrahydro-cy
“&iﬂﬁﬂg%gg 110.1 In analogy to gyanple 74.2, 3#ﬁﬂﬁﬁh?%am69
3- bronobenzenesul fonyl -acetic acid hydra2|de (exanple
5 G
bé@%?%’ﬂ T Sor e ety ey o SuotRlblindole o
W(SQ lig Mo’ 0B méBo) f onyl ) - acetyl ] - hydrazi de as a
Ilght yellow solid, Ms: 518 (M+,1Br). 110.2 1In
anal ogy to exanples 74.3, by treatnent of
(4- benzyl oxy- phenyl )-acetic acid N-[2-(3- 1o
br ono- benzenesul fonyl ) -acetyl ] - hydrazi de with
phosphor ous oxycbl ori de wasEpmepadét
2- (4- benzyl oxy-benzyl ) - 5-( 3- br ono- benzenesulfonylnethy

_ I | j.d .. 50Q,

5 ()(Rb JS{% 74&931&%% g.z; %tt%’lana %&%@.{?&nﬂz o—(éﬁlﬁ:ﬂl’ﬂ-{ffgﬁ;oxagmzol—z-ﬂ)-
' 2- (8- benzyl oxy - inethyiit),23,4- &ttaﬂwdm—d;&lopenta[b]indole
benzenesul f onyhnet hyl )-[ 1, 3, 4] oxadi azol e and

: cXGhi Figﬁlgf ég%ﬁ%s% @rq%agﬁ)q%%bio[rg:z( ﬁ:% -ethynyl-benzenesulfonyl)-

benzyl oxy

ofteatiodZahethyly]1]3:4] szailm%bﬂhnmnb}d]}ﬂﬁmwtﬁh?dﬂwtﬂdopenta [Blindole

) SRS AR LI Tt b By SRRt o)
10 eamimirediﬁteﬁselyfmrdm H [#thadsphadnpiglsuxs)-dueing bl Brs [Filtration and

et BER LR S bate S nElons) of (RS, SR) Tichloro 2 Uaesti

rbmﬂmasulﬁfnyﬂl—ﬁmt@:( Banathsl)-[ Iahd]oxadiazol-2- yl()j—néeﬂ[lyl] -1,2,3,4-tetrahydro-
uor.o esu nl m re
GBSk S BeBOy FoRE M s R o

2-yl]- (3 br onmo- benzenesul fonyl ) -fl uoro- et hyl ] - cycl ope
ntanone as a racenmc mxture of diastereoners white
solid, Ms: 600 (MH}, 1Br). 110.5 '25 In analogy to
exanple 103.2 from :

3-[[ 5- (4- benzyl oxy- benzyl ) -F¥ .13 adi azol - 2-y1]- (3-

br ono- benzenesul fonyl ) -f l'uor o- met hyl ] - cycl opent anone

(r acerﬁ(ﬂS;’GEQtda{Sd(%ro:ﬁb&ideﬁéﬂ&ﬁEﬁ 1Byl)- Gmdhloro—l 2,3,4-tetrahydro-

(4 f@%ﬂf@he dra2| nﬁ})’%&i;ﬁ (?112(5, \2?1 bgrrlz%xéa gggmeﬂlylester

oxadlazol 2-yl - (3 bronD benzenesul fonyl ) -fl uoro-
112.1 _

I

i5

* In analogy to example 74.2, from ?J_~bromobenzénesu1fony1—acetic acid hydrazide (example
20 107.1) and methyl 4-chlororcarbonylbenizoate was prepared 4-{N-[2-(3-bromo-
| benzenesulfonyl)-acetyl]-hydrazinocarbonyl}-benzoic acid methyl ester, as a light yellow
solid, MS: 456 (MH", 1Br).

112.2

In analogy to example 74.3, by treatment of 4-{N- [2~(3—brémo—benZenesulfonyl)‘-_acetyl] -
25 - hydrazinocarbonyl}-benzoic acid methyl ester with phosphorous oxychloride was |
' prepared 4-[5-(3-bromo-benzenesulfonylmethyl)-{1,3,4] oxadiazol- 2—y1] -benzoic acid
methyl ester as 2 light yellow solid, MS: 438 (MH?, 1Br).

112.3




met hyl ] -7-chloro-1, 2, 3, 4-tetrahydro-cydopent a[ b] i ndol e
as a brown solid, Ms: 708 (M+, 30 1Br) and (RR
SS)-2- [5-(4-benzyl oxy-benzyl)-[1, 3, 4]

woxadivemsd - 2- y| - ( 3-bronp WD 2005/ 092856 A PCT/EP2005/002869

10

15

PCT/ EP2005/ 002869 -107 - 108 -
benzenesulfonyl) fluoro-nmethyl]-7-chloro-1,2,3,4-tetra

iy drglogy & epeipledd, lﬂmaqsa(s Brom¥Shér2éh S Qb tylmMiBiy1) 08

B
&E@% %f{#a&PEX?ﬁp%%meF ﬁﬂ% IB%tﬁi']e"ﬁ@% &ne SFRODEmE20rR08 (#3s preepared 4-
t{m{ 3—Bﬂ01§0 AengonaslilRah (3-ao) oy cm?teﬁ‘liﬂ(}]-methxl] [1;3 4loxadiazol-2-y1}-

tet hydr o- cydopent a
@% E‘B Wﬂpﬁﬁﬁ}x z(sFancexmc mrf:we of chastereomers, Whlte solid, MS: 520
SR T8k, or 0- 2- [ (3- et hynyl - benzenesul fonyl) -
f1 uor o- (5-methyl -[ 1,3, 4]
oxadi azol - 2-yl)-nethyl]-1, 2, 3, 4-tetrahydro-cydopental b
iAdole in 0.5 nL of methanol was treated with 1 ng
of palladiumon activated charcoal (10% 10 and

r@e) _
3{3 ?ﬁﬂ@ tomﬁﬂ@g 1. yrﬁ%% %Jflg—n[g%{éﬁ\gm?g%@gﬂﬂ%}% L@)oxo-cycopentyl)
t{g,]gﬂ-[[ é‘r}@:a azglg2yd dugnzeie agigk gmtg;]d)ester (racemic mlxture of
Hié%ﬂa‘r&frﬁe M@Neﬂlﬂifbbenzenesulfo as %regﬁred 4-{5-[(3-bromo-

benzenesulfo [)-1luoro-(5-ne
sigfonpl) orﬁ-f({swp-]c;rqlopergy]z),m ylé-ﬂgz,aié&)oxadlazol -2-yl}-benzoic acid

' ‘ﬁ&(éihﬁ%@ﬂa} QJ[ Mac@lgﬁ! r&gt&éo?dﬁ?ﬂeie%ﬂﬂe?%hﬂe sIM Mb(334 &%ﬁr 1Br).

15 Exa

dﬁ 5 [(3 bronn benzenesul fonyl )-(7-chloro-1, 2, 3, 4 tetr

- cycl opent a[ b] i ndol - 2-yl) - fI uoro-nethyl]-[1, 3, 4] oxad| az

t
L
I%@B@Jtﬂé'n(l@ﬁﬂhﬂé 4] pdipgql- &Yl}mzmtahsllmeth‘]l ester (racemic mixture
3}‘1‘%?} &g&@bgﬂd (LRGP En PR By BEAREYWR prepared (RS, SR) 4-{5-[(3-

beermeresatrfesulfonylaFechidrio- hidrateimbydnobyrlppénte i mdiok 2-y1)-fluoro-

SR X0 GRSl 2 ek UL MEON ccBPL] £l oo80MS: 646 (v,

| _ tlBe}aambﬁ%R S5) 44§+{K1—Bpo@®~bemmehﬁanﬁbré§whfomyll,z,3 aetetb:gliy}ho-

20

25

b:ﬁ%ég L% qrbzigdcg)lg ;z; %F@Lﬁfé gﬁ 8 é i&gaglqa%gpﬂyl}egén%&c\%}d methyl ester
As{lﬁghﬁarbmmhﬂ,dvfsmﬂés{m}ﬁbﬂﬂhet hyl)-[ 1, 3, 4] oxadi azol -
2-yl]-benzoic add nethyl ester as a Ilght yel | ow

~solid, MS: 438 (M, 1Br). 112.3

Example 113

(RS, SR) 4—{5—[(3-brom0—benzenesulfdnyl)-('7_-_chloro-1,2,3,4—tetrahydro-
cyclopenta][blindol-2-yl)-fluorc-methyl]-{1,3,4]oxadiazol-2-yl}-benzoic acid

A solution of 13 mg (0.02 mmol) of (RS, SR) 4-{5-[(3-bromo-benzenesulfonyl)-(7-chloro-
1,2,3,4-tetrabydro-cyclopentafb]indol-2-yl)-fluoro-methyl]-[ 1,3,4] oxadiazol-2-yl}-

~ benzoic acid methyl ester in a 1:1 mixture 0of 0.5 mL of THF and 0.5 mL of 1M agueous

.30

LiOH was stitred at RT during one hour. Diluted aqueous HCl was added and the mixture
extracted twice with dichloromethane. Drying of the combined organic phases over

- Na;S0y, filtration and evaporation of the solvent gave ca 13 mg (quantitative) of (RS, SR)




WO 2005/ 092856 PCT/ EP2005/ 002869 -108 In analogy to
exanple 74.4, from
4-[5-( 3- bromo- benzenesul f onyl et hyl ) -

Wblzﬂti%(ﬂls‘%éad' azol - 2-yl ] -benzoic acid net hyl es&*‘é&/ﬂ?&amozs@
cycl opent - 2- enone was prepar ed 185 A{5- [
( 3- brono- benzenesul fonyl) - (3 0X0- cyclopentyl)

I I aci d
TR b b AR AR B AR cfaatatptindol-2 -
vﬁﬂotf@-rsﬁﬁhﬂhll,&ﬁ 0:840zel- ZM}HI.‘)enIztﬁic)md ai d Fellow bdshc‘am a8y (MH", 1Br).
to exanple 12.1, from
4-{5-[(3-brono- bénzenesul f onyl ) - (3-oxo-cycl opentyl) -
met hyl ]-[1, 3, 4] oxadi azol - 2-yl }-benzoi c acid net hyl
ester (racemc mxture of diastereoners) and
N- f1 uor obenzenesul f oni nmi de Bwsapde &bar ed 4- {5-[ (3- brono

b I

e A BRI
rac eydlepemitalblindoled-yilifamiremnsaingi-$1,844] aanl—ﬂ—yl}kﬁenSB&emmol
(M+,1Br). 112.5 1In analogy to exanple 103.2, from

B e L T

B4 rretirddy dr@sydmpe(mtdb]anﬂdQFyb){ﬂJroeo-}ﬂetbﬂ] [1 3,4)oxadiazol-2-yl}-

EI%%%% SR 5 5 S G ORGSR Bt o
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15

20

25 .

yairideanﬂ stirted tat Bl\folr arechodapEiRt @fxthte was treated with a mixture
d al

BIR e el apsied svit yith dichlprmatbehe Rivipgif the combined
aspatic plsases chmaﬁmzm Aitrativh:an846afoMdion gavBrD i B6OBRE (RS, SR) (4-

Bl promubemsnsuiarldrblagry 2 enpbrso ydopentalblindol-2-1D-
dhipals-anethyl]-[1,3,4] oxadiazol-2-yi}-phenyl)-methanol as a yellow solid, MS: 618 (MH",
Q%Efpenta[b]lndol 2-yl)- ?Iuoro met hyl ] -] 1, g 4] oxadi azo

'yl }-benzoic acid methyl ester 20 as a |ight brown
solid, M. 646 .(M+, 1Br).  Exanple 113 (RS, SR)
4-{5-[(3-bronn-benzenesu|fonyl)-(7-cb|oro-1,2,3,4-tetr
-ahydr o-

- ¢ycl opent a[ b]i ndol - 2-yl ) -fl uor o-lgﬁ;w 1-[1, 3, 4] oxadi az

ol -2-yl }-benzoic acid 25 A
nmmol ) of (RS, SR
ARSHSRY 3{@5&@&5@6@@@&[%&416&( Eeﬁ?{)o[ﬂ%,‘i oxadlazol- 2-y1}-methyl}-7-

123 -tetrahyd opent a[.b].i ndol_- 2- vyl oro-meth
yl] -[ 1,3, 4] A F%ﬁgquf de%-ﬁz%?laené%eb hyI
ester in a 1:1 m xture of 0 5 nmL of THE and 0.5 nL of
hysaqueous L1OH was stirred at RT during one hour.
Di | uted aqueous HC1 was added and the m xture

ane. of  th

c%;éﬁﬁtggg%]ﬁ é\ﬁ %Tengx\%&ggg %g%pg%so ;]1 acetic acxgl Ihr}]rgrazxde (example 74.1} in 4
“mL of THF was treated with 391 mg (4.7 mmol) of iodophenylacetic acid, 126 mg (0.93
mmol) of 1-hydroxybenzotriazole and 2.8 g (28 mmol) of N-methylmorpholine, The
mixture was stirred during 15 min at 0°C, treated with 1.25 g (6.5 mmol) of EDC and |
stirred during 12 hrs. The crude was treated with diluted aqueous NHCl and extracted
twice with EtOAc. Drying of the combined organic layers over Na,SQ,, filtration and
evaporation gave 2 g (93%) of benzenesulfonyl-acetic acid N'-[2-(4-iodo- phen;d)-a,cetyl
hydrazide as a brown oil, MS: 266 {MH").

of 13 ng (0.02

115.2



30 Na2SsO4, filtration and evaporation of the sol vent

gave ca 13 ng (quantitative) of (RS, SR) WD

2005/ 092856 PCT/ EP2005/ 002869 -109

&3 i =br ono- benzenesul fonyl)-(7-chloro-1,2,3, 4-tetr_

a é/%)rogg-s%g?opent a[b]i ndol - 2-y1)- £l uoro- net hyl ] -JGLEE24$5/002869
oxadi azol - 2-yl }-benzoi ¢ add as ‘a“;oe‘l | ow solid, Ms: 632

1+11Br),. EXx e 114 RS,
AR R LS aeAtrSHG 5 i Taclonplingl ecsticac Neip-
r atbedremesidiiniyDpeetydil-bidrazide with phosphorous oxvchlori -
| ndo -2-&@?& rﬁ-_b}{.h&%[l 5 4£  Cxyeiionide vas prepared 2
oxaseETItom eyl arldriodacbe | L at kngedieramasst lide yeltgw solid, Ms:
(04Q2Mmd).) of (RS, SR) :
4-{5-[ (3-brono-benzenesul fonyl )-(7-chl oro-
1,2,3, 4-tetrahydro-cycl opent a[ b] i ndol - 2-yl ) -fl uor o- net
> hyfljs"”- [1, 3,4] oxadiazol -2-yl}- benzoic add mnet hyl
ester in 0.5 nL of THE was treated with 3 ng (0.08
N a)nam‘gzlto 3¢ 1@.4aﬁrwznbéiﬁ‘eﬂé1ﬁ1f@§ylﬁﬁﬂltyﬁsl(@tiséo_%kn%-
h a mxture

fOf’ oéger ur o rrj(xture was treated w )

- of Hredothew %\%i HAOBFA MR RRT VarRIEERed tébsmizemesulfonyl)- [5-(4-iodo-
ditsdnkzly o ogadidRbl.b 3l -@bthit | ecyeRBBI AR Ene Q4 9?&%@@&1&%&% of
over Na2SO4, fijltration and eva&c)ﬁ_@n on gave 10 ny
(gﬁwerspm@ﬁs,hg rop. gum; MS: 523 (MH').
[ (3- brono-benzenesul fonyl)-(7-chloro-1, 2,3, 4-tetrahydr

10 O-Lpdopent a[ b] i ndol -2-yl)- fluoro-nmethyl]-[1, 3, 4]
oxadi azol - 2-yl }- phenyl ) - met hanol as a yell ow solid,

. 618 (MN 15 1Br). Example 115 (RS, SR
Y ovsaalpen a8 raeal T2A Gt - bepanroionBikog biodarbaal)-
T oo 2o £ UGPSR mone i agiee g dgreqmens) s
A zf-[W? gResylionipudé; wanprépapt JnHReemwubsngagesubfons)-fuoro-{5-(4-

. : o _ o T

£ o BuSDAR BS Sl aanpS, Alhyii] choloBin okl a timic mixture of

15 adiasterpemets that W scpaveiey bpcharmmaiogrerppen sibics g mithdit@da/heptane 1:2
2.1 giveltd iwﬁg'lglﬂ)hogébe%ﬁﬁglﬂﬂn?@l{)c%?ﬁﬁ @Ze%)aérgﬁ&Rﬁhrglz_?%%{o(g%nzenesulfonyl);

was stirred during 15 mn a

( ehwrentst (B-igfobemryl ke Hnxadiaral Sdylftunéthy}-tpclbopantatibne as a white solid

cr

o A LR R 4 e (B AT B S (£ o dnar)-
or[d ] oxadigzal-2-Blrerethdbr§cupentanbneaes awhitesblid MS: 541 (MH™).
evaporation gave 2 g (93% of benzenesul fonyl -acetic

90 @0Q 5N - [ 2- (4-i odo- phenyl)-acetyl]- hydrazide as a

browi .oil, MS: 266 (M), 115.2 :

In analogy to example 103.2 from (RS, SR) 3-{(benz¢nesulfonyl)-ﬂuoro-r[S-(4-iodo—
- benzyl)-{1,3,4]oxadiazol-2-yl]-methyl}-cyclopentanone and (4-chlorophenyl)-hydrazine
. hydrochloride was prepared (RS, SR) 2—{benzenésu1fony1-ﬂuoro-[5—(4—iodo~benz‘yl)-
 [1,3,4]oxadiazol-2-yl]-methyl}-7-chloro-1,2,3,4-tetrahydro-cyclopenta[#]indole light
25  yellow solid, MS: 648 (MH™).

Example 116

A (RS, SR)._4—{5—[(benz¢nesulfonyl)—(7-chloro-1,2,3,4—tetrahydro-cyc10§e1_1ta[b]indoi—z-yl)—
' - fluoro-methyl]-[1,3,4] oxadiazol-2-y1}-benzoic acid o
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‘hydrozybenzotriazole. The mixture was stirred for 15 at 0°C and treated with 29 mg (0.15

WO 2005/ 092856 PCT/ EP2005/002869 - 110 1In analogy to
exanple 74.3, by treatnent of (4-iodo-phenyl) -acetic
aci dN-[ 2- (benzenesul fonyl)-acetyl]-hydrazide with

wohespbasous oxychl ori de was prepared 2- PCT/EP2005/002869

benzenesul f onyl met hyl - 5- (4-i odgrpenzyl )-[1, 3,4
oxadi azole as a light yellow solid, Ms: 441 (MN. 5

1 Bol@idmofTah mzom%@@ﬂmﬂ (RS,/SR Y- {ff (gmromo-benzenesulfonyl) (7-

S AL kst aiprepial ém? Dot vasti]-§babakadiazol -7

Febzdibend anesdl Jf%adﬁnoﬂ Srak freh @0 itDERZ YE iaalia]dz%n“dn activated
adl zol-ﬁt&i] nmet hyl }-c dopentanone as racem

9(15{‘:9 &1056 ‘é’é‘tﬂéﬁl’édﬁéﬁf‘@ daringi?thr poder I‘é&.l(rﬂ'mh@heﬁleressure)
(Fﬂ\&uo £

S SR A O br G 1o
(Libegzenesnitparh Agtchiprgi1;2 Pt tatrehydro eydeperaaibliadol-aedptleoro-
'@&Etl!(()f% %%ndzi‘léﬁé%ﬁze@ﬂ% ﬁ%m@QSd g 2 white solid, MS: 53 (MEL").
3-{(3-brono-benzenesul fonyl ) - fluoro [5-(4-
i odo- benzyl) - [
1, 3, 4] oxadi azol - 2-yl ] - net hyl } - cycl opent anone as a
racem ¢ mxture of 15 diastgr E@Eﬁ]% t hat was separated
by chornatography on silica gef with Et OAc/ heptane 1:2
to ive to give N-fluorobenzenesul foninai de, was

& EriBenmpysufopyb@hetd s L2 fohtetiahydro-cyclopentalblindol-2-y1)-
fl 5- | o
Huoro-(s (ﬂy’? e ettt 2metyll-bengeicagid

solid Ms ), and (RR, SS)

- A piriend ﬁé@lﬁ ﬁﬂfiﬁyﬁl)ﬂof)le(ﬁRﬁr\‘ﬂ@ %%ﬂlﬁﬁ@stﬂﬁmﬂ/—ﬂ)mro-ﬁ (4-iodo-

e B AR N T SR S PR SRR P pentalplinole

' é@q@mpﬂeel 1008 @5 ilorAIPAB, an8M).5 mL of water was treated with 1 mg ofNaland 2

B OISR Uy s LRl Ol ik 39 o g s nder

éattum(sphea:mmsaphb tnyehted hwith 200 aaecouyHChmd extjadedwath
gi C?E)e nzenesu Iqrg‘ﬁ%l § CObelf‘%d anisb2358 AYSH 2P Oy Bltrggion and

ovapoiionl of Bagyo]vent gave 45 mg (78%) of (RS, SR) 4-{5-[benzenesulfonyl-(7-

TR RN AL T T T

fREthy®Rbenzoic acid as a light brown solid, MS: 566 (MH™).
4-{5-[(benzenesu|fonyl)-(?-chloro-1,2,3,4-tetrahydro-c
ycl opent a[ b]i ndol -2-yl)- fluoro-nethyl]-[1, 3, 4]

oxadi azol - 2-yl }-benzoi c acid

Example 118

(RS, SR) 4-{5-[(3-bromo-benzenesulfonyl)-(7-chloro-1,2,3,4-tetrahydro-
cyclopenta{blindol-2-yl)-fluoro-methyl]-[1,3,4] oxadiazol-2-yl}-benzamide

A solution of 63 mg (0.1 mmol) of (RS, SR) 4-{5~['(3-bromo;bénzeuesulfonyl)-(7-chloro-
1,2,3,4-tetrahydro-cyclopenta[b]indol-2-y1)-fluoro-methyl]-[1,3,4] oxadiazol-2-yl}-
benzoic acid {example 113) in 0.5 mL of DMF was treé.ted with 27 mg (0.511 mmol) of
NH4C], 61 mg (0.6 mmol) of N-methylmorpholine, 3 mg (0.02 mmol) and of 1-

rmol) of EDCI and stirred at RT for 10 hrs. A’ diluted aqueous solution of HCl was added
and the mixture extracted with EtOAc. The combined organic phases were dried over




WD 2005/ 092856 PCT/ EP2005/ 002869 -111 A sol ution of
17 mg (0.027 mmol) of (RS, SR
4-{5-[ (3-brono-benzenesul fonyl)-(7-

3, 4-tetrahydro- cyclopenta [ Db]
%gi[ﬂalﬂgm% fluoro-nmethyl] - 1]%64] oxadi azol ZGUERA05/002869

benzoic acid in 1 nL of methano'l s treated V\/lthlrrg

o1 PR B A B ot Bh B0 0P e b P SR TFIT-bromo-

5 Eexhztenemlfonyl}i-l(lﬂ-chlma@d@ﬁ {Lﬁétraﬁydi'd}eycﬂidﬁemeﬂb liféy e -4 MBro-methyl]-

Al g gRF B e AR e, 18

|ndoI 2-yl)- quoro

met hyl ] -[ 1, 3, 4] oxadi azol - 2-yl }-benzoic acid as a white
solid, Ms: 553 (M#). Exanple 117 10 (RS, SR

4-{5-[ benzenesul fonyl - (7-chl 4t et rahydr o- cyc
opent a[ b] i ndol - 2-yl }- fl uor o%rﬁfé'ﬁ‘ﬁ%zﬁlg [ 1,3, 4]

oxadi azol - 2-yl met hyl } - benzoic acid A solution of 66 ng
(0.10 nmfRrs, Sﬂl) 4{{RH(3-bRYmo-benzenesulfonyl)- ('I’achloro—l 2,3 4—tetrahydro—

gxggﬁ%’ %Pgémlﬂ%i/ 5“5;1 q0r0- th(Yﬁ %d‘ﬂo 1az |2) yﬂ 1\} mefh -benzamide

-met hyl }-7-chl oro-1, 2, 3, 4-t et rahydr o- cycl opent a[ b]
i nﬁohﬁlogy&b&ﬂﬁhplell&)ﬁdrﬁ (RSO SR)4-03-] BV ol ben fenBdul Bhiyl)- (7—chloro-

P Sen s in ot Sl and 215 e oo

mSt béﬁz%ﬂ: afcﬂI( NFlallqsymtEﬁ:e@@m:ﬁ:ﬁé bBiEbtige Wa@ﬁ&!gbﬁﬁ)i (RS, SR) 4-{5-
Etedvvl ,ﬁ and extracted wt
rgoBiebFzRResIp 3 “Grlogerd %ww%adwmmaﬁ%@l -2-y1)-
ov fofae@di]- f113,4] 'bé%.ich%l@ -NEMR -%Ehﬁb&‘mﬁfe ths lid, MS: 643
solvg 3vg QS ng (78% gg}(RS Eg? @ Shrowm 5o >
b enesul fonyl - (7-
chloro 1,2, 3,4-tetrahydro-cycl opent a[ b] :
i ndol -2-yl)-fluoro-methyl]-[ 1,3,4] oxadiazol-2 20
yl met hyl } - benzoi ¢ add as alight brown solid, Ms: 566
(M). Exanple 118 (RS, SR
134- {5- [ (3- br ono- benzenesulfonQ??nﬁﬂﬁ¥%m oro-1,2,3,4-tetr
ahydr o-
cycl openuaefé @hP @qsl[(?byclﬂmiblegwues ?w(]y c[hlm%rldf]z 3 4—tetrahydro—

oxadi_azol } benzam de 25 A sol ution of
m»rgyglogﬁnte([h]gn F%—yl)-ﬂuoro-methyl] -[1,3,4] oxadlazol—z-yl} 153\1 dlmethyl—benzamlde

4-{5-[ (3-brono-benzenesul fonyl )-(7-cbl oro-

1 n ;’»nﬁog;%r oxgrgq y@&aemsafskjb 1sl9ts- Braﬂla bfehtt%ﬁﬂﬁﬁ?ﬂ (7-chloro-

(5,

g i azol enzol c

1132, fht@r@yﬁ@ @rclomrrta\ﬁkﬂsnd e?aﬁlr@umq meﬂwl 1 ég?mdlazol-z-ﬂ}-
20m1913ﬂzh‘?c}{ac1 1e61]13 cglor];de was prepared (RS, SR) 4-{5- 7

| hy @&Sebapmbmn@uﬁoeyl) mluﬁrfefhnmals?ﬂmﬂcﬁdopma[khndok -yl)-

! N At B R e i 6

soK M 'ohBOf HCI was added

25 Example 121

(RS,SR)-2-[-benzenesulfonyl-fluoro-(5-methyl-{1,3,4] oxadiazol-2-yl)-methyl]-7-bromo-
1,2,3,4—fetrahydfo-cyc10penta[b] indole

In znalogy to example 74.6, from (RS,SR)-3- [benzenesulfonyl—ﬂuoro-(S-methyl-
{1,3,4]oxadiazol-2-yl)-methyl]-cyclopentanone (example 74.5) and (4-bromo-phenyl)-
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and the m xture extracted wwth Et OAc. The conbi ned

organi ¢ phases were dried over WO 2005/ 092856

PCT/ EP2005/ 002869 -112 Na2SO4, filtered and the
wplwsakswvaporated to give 60 ng of (RS, SR)

4-{5-[ (3- br ono- X PCT/EP2003/002869
benzenesul fonyl )-(7-chloro-1, 2, ?Zl t et rahydr o- cycl open

(BBl N0 A d AR RPLNAR) -3 f benpencontang iporopfs-methyl-

6[3!3 4 MﬂdlaZbBﬂ)Yl) -ebbdirpibeorhd A, 1, 36 te@ydro-cyclopenta b]mdole as light

| fonyl )-(7-chl 1,2, 3,
A’ﬁg‘g (sggd%é RE{?éﬁrﬁZ& gnm §|u8roo:rgt hyl -1, 3 4]

' oxad| azol - 2- yI} N- et hyl - benzam de I n analogy to

exanpl e 118, from (RS, SR

4-{5-[ (3-brono- benzenesul fonyl )-(7-chl oro-

1,2, 3,4-tetrahydro-cydopent

i ndol - 2-yl ) -f 1 uor o- net hyl ] ‘gL"PJPFéz%] oxadi azol - 2-yl}
| 0 benzoic add (exanple 113) and net hyl am ne

F%/gr(‘k;ﬁswmfﬁk; Bbemmeneqifopsk fubroRSmERY; I—Fl i,lﬁ}omdlazol- -ylr);naeﬂ-lyl]q.
r ono- benzene ahydr
o- cycl opent a[ Bf @J&rf-opi, ;34—116&21{]1? O—CYclopenta b] m(io y

fi2a4r o- met hyl ] - [1 3, 4] oxadi azol - 2-y1} - N- et hyl - benzam
de as a brown solid, Ms: 643 (M, 1Br). 15 Exanple

ARy 7 bl -y e RSN - bemepnespiionylfivgrar (Fanathyl
é[ﬂl,}%dlﬂsxadlazol—z -yl}-meth %;% -bromo 1,2,3 4-—tetrahydro cyclopcnta[b]mdole (from

SR IN Posd oA (B SRl Ry Fopaemraniamt Thatorkarmstiyt o

E{X allﬂ}bﬁdiak&&-fyﬂ)oiﬁe{h?ﬁr?-g@mo& 3- dlh¥d10~ H—cyclopenta[b]mdole-4—

é’%&' - benzenesyl f
2 I IHCR ) X P,
-f 1l uoro- rret hyI] - [ 1,3,4] oxadiazol-2-yl} 20 benzoic

—.agbd (exanple 113) and di net hyl am ne hydrochl ori de was -

15

20

- 25

prepared (RS, SR) 4-{5-
3-bro benze qu nyl | oro-1, t et raghydr
o“(ﬂdﬂﬁ? R %ﬁlfaH}P y Jl.f (5 ) 2— -benzenesuffonyl—ﬂuoro Symethyl-

-f[h quﬁxdaﬁzbybhd)[ ﬁwﬂ)yﬂ]—%?cﬁh@-é@'dﬁyﬂ&lﬁ’»c? eﬁiaga}indaféu
€, as brown, soli d
tert-butyl ester and piperidine was prepaxed (R ,SR)-2-[benzenesulfonyl-

(aa& : Zylk{lquZﬁeﬁa?Héz]BPQ)ﬂ)-ﬁm'eﬂﬁI]Q? Pty Lyl -dithliro-1H-

oxad| azol
cﬂ%ﬂf&ﬁ@bﬂﬁﬁh@yﬁﬁ@@%ﬂt@ﬁéﬁﬂ&@ﬁﬂ peer as light ersapofpant 84S: 595
q le 74.6, from
R) - 3-[ benzenesul f onyl - f | uor o- ( 5- net hyl -
[1 3 4] oxadi azol - 2=yl ) - met hyl ] -'cycl opent anone (exanpl e
< and (4-brono-phenyl) WD 2005/ 092856
PCT/ EP2005/ 002869

Analogously to example 98.3, from (RS,SR)-2-[benzenesulfonyl-flucro-(5-methyl-
[1,3,4] oxadiazol-2-yl)-methyl] -7-piperi‘din¥1-y1-2 3-dihydro-1H-cyclopenta[b]indole-4-
carboxylic acid tert-butyl ester was prepared (RS, SR)-E-[—benzenesxﬂfonyl—ﬂuoro (5-
methyl-{1,3,4] oxadiazol-2 2-y1)-methyl}-7-piperidin-1-yi-1,2,3 4—tetrahydro- '

- cyclopentafb]indole as colotless semisolid, MS: 494 (M).

Example 123



- 113 hydrazi ne hydrochl ori de was prepared
(RS, SR) - 2-[ - benzenesul fonyl -fl uoro- (5-nmethyl - [1, 3, 4]
oxadi azol - 2-yl)-nethyl]-7-brono-1, 2, 3, 4-t et rahydro-cyc

WOoRepeassH bl i ndol e as Iight brown solid, M5 #$83/EP2605/002869
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(M1Br). 5 Exanple 122 (RS, SRjj14-
[ - benzenesul fonyl -fluoro-(5-nmethyl- [ 1,3, 4]

OX(&HLS ON—?— Jb)eniE%Esfh\Iﬁlohgdzﬂuoro—(S-meth 1-11,3 4]oxad1azol 2~ g][ -methyl]-

pi per i et rahydr o-cycl opent a[ b

122. 1 Anallegbhdriyavdrexsdppentald)indoF 7o N-methy amine
1?5@ SR) - 2- [ - benzenesul fonyl - f| uor o- (5-net hyl 10

1, 3, 4] oxadi azol - 2-yl)-nethyl]-7-brono-1, 2, 3, 4-tetrahy
dr o- cyclopenta[b]lndole from exanple 121) was

nelyl t¢ Rengply 98.2{ Ferm{ RESE1A-{-bragdentsulforyl- &gt pethyl-

oxh 0}?%120& -2~ Qfl —metbtyﬂ hbrc%mB-Z 3- dJlEr 0 &Izl[lg/yglogefxﬁ (bl in ole-4—
cattedfciiid avild feet-Butybestdy (651’91:1 @caamldlzﬁel)tmduﬁqthylm Wagnrepared

(gn,%]ﬁg&b@%}q@ 1{eg1ﬂgaxngi\/ﬁ}mf% % W cgl 3 4%3)?3dgazollé—yl)-methyl] 7-

ﬁ&l@ﬁ)ﬁ(ﬁ%{&&@;{dﬂﬂ h’itdyﬂopgﬂta[bl]uxdmb—{-&anbekﬂ;d acid tertdyutil ester, MS:
S%Z)ﬁ%?% -2-yl)-methyl]-7-brono-2, 3-di hydro-I H cycl ope
hdol e-4- carboxylic acid tert-butyl ester and
pi peri di ne was prepared (RS, SR)-2-[ benzenesul fonyl -
12B2or o- (5-net hyl -[ 1, 3, 4]
oxadi azol -2-yl)-nethyl]-7-piperidin-1-yl-2,3-di hydro-|

Al bRy B RS R R Yo A Hs R gt
[Af’ilﬂ l/—Zt-;d) -enedmbj- Enﬂ&hﬁamﬁ_:m}m?: -dihydro-1H-cyclopenta[b}indole-4-
"%-E%é)ac?%égz%ﬁld %zrgpsng?ﬂgs? ul ton pared'l 8{50 SI£)5 NIE-F% nieneéu%fonl/l-ﬂuom-(S-
m&hﬁl-[ﬁ@';&]dnmdﬁzdml-ﬁ)&adhﬁYdrz;etv,MtH:-ﬂ:lwdk@?ﬁmL&[ntﬁHiudol—7—y1}—N—
%&Eﬁaffra?e(aﬁ%s]%ﬁ; b U LR 1 - T uor o- (5 25
met hy 1,3, 4

oxadi azol -2-yl)-nethyl]-7-piperidin-1-y1-1,2, 3,4-tetra
hydro  cycl openta[ b]i ndol e as col orl ess senisolid, NS

494 (M). Exanple 123 WD 2005/ 0 PCT/ EP2005/ 002869
-114 (RS, SR - N-{2- [-b engﬁﬁﬁ%ﬁgnyl -1 uor o-

(5-methyl-[ 1,3,4] oxadiazol-2-yl)-nmethyl] -

2- [benzenesu]fonyl fluoro-(5-trifluoromethyl-{1,3,4] oxadiazol-2-yl}-methyl]-7-chloro-

1,2,3,4-tetrahydro-cyclopenta[blindole
124.1

Ahalogously to example 74.2 and 74.3, from benzenesulfonyl-acetic acid hydrazide (from
‘example 74.1) and TFA was prepared 2-benzenesulfonylmethyl-5- tnﬂuoromethyl—
[1,3,4]oxadiazole as pink crystalhne material, MS: 293 (MH").

1242

At0°C 170 mg (0.5 mmol, 0.2 eq) of Cs,COs were added to a stirred solution‘ of 760 mg
(2.6 mmol) of 2-benzenesulfonylmethyl-5-trifluoromethyl-[1,3,4] oxadiazole in 30 mL of
THE. After 45 min, 0.23 mL (2.9 mmol) of 2-cyclopenten-1-one were added. The reaction
mixture was stirred at RT for 15 hours, diluted with saturated aqueous NHCl and
extracted with EtOAc. The combined organic phases were dried over NaySOy, filtered and

evaporated. Column chromatography on silica gel with heptane/EtOAc 1:1 yielded 0.88
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1, 2,3,4-tetrahydro-cycl opent a[ b] i ndol - 7-yl } - N- et hyl -
mne 123.1 Anal ogously to exanple 98.2, from
(RS, SR) - 2-[ - benzenesul fonyl - f uoro-(5- nmet hyl - 5

wo Jze%mﬂis;ss PET/EE005/002669

oxadi azol - 2-yl ) - net hyI]-7-brongl$ 3-di hydro-|
nt a[ b] i ndol e-4- carboxylic aci ert-butyl ester (from

b ne wa .
THERep) A e A B A o bR BB R ecogolsp g -mettyl-
oxddparteherit aslcplanessighth, 375(1\4}1*).
met hyl am no- 2, 3- di hydro-1 H cycl opent a[ b] i ndol e- 4- car bo
/ylnl | c acid tert-butyl ester, Ms: 541 (MH). 10 123.2
arogously to exanple 98.3, from (RS, SR)-2-
[ benzenesul fonyl -fl uoro-(5-nethyl [ 1,3, 4]
dr adalagpto Smayiple i21,Midnh 3-[benzenesulfonyl- (5 tr1ﬂuoromethy1 (1,3 4] oxadiazol-

Rt I T MO e

Wﬁeﬂomﬂqﬂmbiﬂﬂl"m}@@ﬁﬁfﬂyﬂ~ ﬁli’ﬁ)'aﬂanbné-aﬁwlﬁle solid, MS: 393

?§ﬁ25a20| 2-y1l) - et hyl ]

3,4-tetrahydro-cycl openta[b]indol-7-yl}-N 1s

nmet hyl -amne as light yellow oil, MS: 441(VH}).
Eédpl e 124

2-[ benzenesul fonyl -fluoro-(5-trifluoronethyl- [ 1,3, 4]

xadlazo 7; chl or os
38R0l St TES et 3 bRt o fmoro s tsfagrometiyl-
Ah%é@@mdsdzpl—ﬂ@rl)@ﬁﬁﬂf@[]a:y%pantaﬁﬁhgzﬂlﬁ&é]ﬂ&r@-phenyl)-hydraz:ne
5}5&5 sufonl-acﬁjirlc add dra2|g1 (from e I'e
COTRG ure of diastereomers o 2 enzenesulfony1~
ﬂubm%t@ﬁﬁﬂﬂdﬁoﬁi%ﬁﬁﬁb}éﬂ oﬁdie&blf-i%f‘ﬁﬁ&tyﬂw-thloro 1,2,3,4-tetrahydro-
%5%0 ?.dl E as &k% crgz&%l g material, VB:
Q#ﬁ;’ a5 broy s o 5 mmol, 0.2 eq)
of Cs20CB were added to a stirred solution of 760 ngy
(2.6 mmol) of
2-benzenesul fonyl met hyl -5-trifluoronethyl-[1, 3, 4] oxadi
azole in 30 nL of THF. After 45 min, 0.23 nL (2.9

mmol ) of 2-cycl openten-| - orgxawpielzgdded. The reaction
m'xture was stirred at RT for 15 hours, diluted with

PR SIS A0 LR LA 2620 W oty

filtered and. 30 evapor at extlof@nraiftinddte omat ogr aphy on
silica gel Wi th hept ane/ Et OAc 1:1 yi el ded 0.88 WD

2999/ 092856 PCT/ EP2005/ 002869 -115 -

' Inanalogy to example 19.3, from (RS,SR)- 2-benzenesulfonyl-2-(3-oxo-cyclopentyl)-
propionic acid methyl ester and (4-chloro-phenyi)-hydrazine hydrochloride was prepared
_ (RS SR)—2—benzenesu1fony1m2 -(7-chloro-1,2,3,4-tetrahydro- cyclopenta[b]mdol— -y~

propionic acid methyl ester as a light brown solid.

125.2

130 mg (0;31 mmol) -(RS,SR)-2~benzenesu]f0ny1—2-(7—chloro¥1,2,3,4—tetrahydfo-

25

- 30

cyclopenta{bJindol-2-y1)-propionic acid methyl ester were dissolved in 7 mL CH,Cl, at RT.
90 pL (o.ézm;ol, 2 eq) triethylamine, 4 mg (0.031 mmol, 0.1 eq) DMAP and 81 mg (0.37
“mmol, 1.2 eq) BOC,O were added. The reaction mixture was stirred for 2 hours. The

reaction was quenched with 10 mL of an aqueous 1M solution of HCL The organic layer

* ‘was separated and the aquous layer was washed with CH3Cl,. The combined organic layers .

were dried over Na,30, filtered and evaporated to dryness to yield to 152 mg (94%)




10

ng (90% of 3- [benzenesul fonyl-(5-trifluoronethyl- [
1, 3,4] oxadiazol-2-yl)-nmethyl] - cycl opentanone as
colorless foam 375 (MH). 124.3 1In analogy to

WA AIRbRsd2 1, Trom )
3-[ benzenesul fonyl - (5-trif|uoroggs hyl-[ 1, 3, 4] oXalFEZEY002869
- 5 2-71)-nethyl]-cycl opentanonéat -20C was prepar ed

3(E§W§I@%@Qfé¥ﬁﬂﬂyy— -ﬁeg) #bcgwl—re‘shyﬂ,é? ﬁ}ﬂiofo gy’;dl%%%ro ~1H-

trifl uor neth oxa

nF%ﬁlR?ﬁa ﬂi ol % é %qua’ cwsdt@g-s‘m@m@myr s2akte pawder, M: 535

a(eiNgyy).to exanple 74.6, from

3-[ benzenesul fonyl -fluoro-(5-trifluoronethyl- 10

[i2§ 4] oxadi azol -2-yl)-net hyl ]-cycl opent anone and
-C%Ioro-phenyl)-hydrazine hydr ochl ori de was prepared

a racem c mxture of diastereoners of

21$2cmgz(§.ﬁ9 surh 61 BRE,SRJ-Lugr- bcdﬁnésﬁlféﬂlﬁqf-ﬁ@ﬁiohy&arb&nyl—ethyl) 7-chloro-
ﬁ‘ aﬁﬁf ?@’%&E‘%@ i G b gRTisgih A B s v disolved n
RS Os380nL mszmpkl 11¢5) BXEiRHe(1M n THEF) wereadded
2 o g pWive; ?hé ger?g?‘#y e fvg Iz fgf (1) hiu.rzanf 49 r%nex%ute ¢ reaction was
TS ?’fi( Xg{ PisAidEt 3 SO, mﬁm@ﬂ&e@%ﬂm@}:@ﬁgm washed with brine,
18riéd ovelr %Sﬁﬁﬁ@ed and evaporated, Column chromato ra h,y on silica gel

Bl Nt B Y T E oo
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20

ity

hméthyb >ethyl)i- tehloas-23F dipar ﬂﬁﬂlH—g}rclo&J/b nta b]]-mélo%wl-c?rbtoxy]hc ac?d tert-butyl
ro- etranydr

nesulfonyl
o- cycfopen?gfaf i'ndol - 2-yl )- propionic acid methyl
ester as a light brown solid. 125.2 130 ng (0.31

(RS, SR) - 2- benzenesul fonyl -2-(7-chloro-1, 2, 3, 4-tetrahyd
rSDl%L (931@9191%[)“@[5@2’)@91—13811%&1@5%@'—?ﬂ%&:oﬁf '1%%&3{)4{@1) -7-chloro-

Fg élﬁ plerd-prrboylisgadgensbutyhesier were fissolved in
e5ﬁJL BMQTI-H*TEQ 083, Efmg (@ 13?1111161@'1 eq) NAHEGE% %Qﬂl’ﬁ{d@md the reaction

e R KO
sa:a:ldaﬁlandtbérelzﬁion wne;mr@ﬁfbga hloay #tr0°CViElse &?_ﬁﬁfrﬁﬁz@q@ﬂdzed with a
t (
B e e P GO e o,
efilggyed andevaporaed toskyness ty yeldb2 mg 1 B RSSUH2-(Bbenzenesulfonyl-2-
200oQp- %%@ﬂn%t’h% 2P 0R00586 81]1‘[31]01 Orr- cyclopenta[blindole-4-carboxylic acid

- tert-butyl ester as a white powder.

25

30

125.5

52 mg (0.1 mmol) (RS,SR)-2-(1-benzenesulfonyl-2-methoxy-1-methyl-ethyl)-7-chloro-
2,3-dihydro-1H-cyclopenta[b]indole-4-carboxylic acid tert-butyl ester were dissolved in 4
mL CH,Cl, at 0°C. Then, 1 mL of TEA was added dropwise and the temperature was
slowly raised to RT and the reaction was stirred for 20 minutes. The reaction was
quenched with a satarated NaHCOj5 solution. The organic phase was dried over Na;SOy,
filtered and evaporated. Column chromatography on silica gel (EtOAc/heptane 1:2)
yielded 11 mg (26%) (RS,SR) —2—(1—benzeﬁésdfonyl—2~methoxy—l—methyl-ethjri)-%chloro-
1,2,3,4-tetrahydro-cyclopenta[b]indole as a white powder, MS: 404 (MFH).
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(RS, SR) - 2- (1- benzenesul fon) | - 1- met hoxycar bonyl - et hyl ) -
7-chl oro-2, 3-di hydro-I H

cycl opent a[ b] i ndol e-4-carboxylic acid tert-butyl ester

e povvder M 535 (MNH4+). 125.3 5 ﬁélzmﬂﬂmsmozsw

(RS, SR) - 2 (1- benzenesul f onyl - ;1L1 nmet hoxycar bonyl - et hyl ) -
7-chl oro- 2, 3-di hydro- I H ¢ycl oi [ b]
i ndol e-4-carboxylic acid t ester were

di ssolved in 3 nL dry THE at RT. 0.32 nL (0.32 mol,
{R3.SB2-lpfnzenésalfbryl( 2t (A- tmom-@ﬁ,%teﬁahﬂﬂeeﬂH{tﬁﬂnmb]SByl)-Z-ﬂuoro-»
The reaction m £0 nd 40

m nutes. The re%%:r%%ﬁgdwv\g% éﬁ)‘#’%zdén t gé%g?ur at ed

NaHCOB sol ution. The organi c phase was washed with

12filne, 10 dried over Na2SO4, fil ter ed and evapor at ed.

Col urm chromat o hy on silica % ( Et OAc/ hept ane
Inap ogy egéglp@? sagthylphenylsu onylacetate and cyclohexen-1-one was

ELQ&HI.

;(r hyI et hy uﬁgﬁﬁ%ﬁl or o- Jgagﬁ%ﬁyﬁ %}égé %?ﬁ%ﬁ%ﬁﬁ%ﬂ%
Wﬂfo HiaHE5epIeES: Bﬁhfd’eﬂ%‘ﬁpﬂbmsy??ll @Eder as a white
powder. 125.4 15 50 ng (0.1 mol)

& % SR) - 2- (1- benzenesul f onyl - 2- hydr oxy- | - net hyl - et hyl )
126.2¢chi or o-

2, 3-di hydro-i Hcycl opent a[ b] i ndol e- 4-carboxylic acid
Ihaﬂilegmto)dxa 14 Syéfon Hm@és\dﬁdnﬂqs ox dbhe c’&hc Q&6d methyl

b R:fuiorBhRizeadibafidte Mihle %@ﬁm@gg Spilfuoro-(-3-

ox0-cy8loheryl);acktib acd matlet lastes asdundzellm o, MBeH6 ( Jand

_the reaction was stirred for 1 hour at 0OC The

hgaction was quenched with a 20 saturated NaHCC3

so] ution. The organi c phase was washed with brine,

dried over Na2SO4, filtered and evaporated to dryness
Tngngpsy & Semply (21060 (RS ERpezenesulienyl-deser(1i wgq-cmzlohexﬂ)-
a&&l&&ﬁm@ﬁ@éﬁ'mﬁ@b&ﬂam h dPazénedryddohibidd Whsgrepapd
(GRS Dok S5 RLON 45 420 w&g&mﬁyfz‘bu& £11) Backo-scetic

acidSn8RYyl cdtef 2s e nZ@pe solid onyI 2- met hoxy- | - met hyl - et hyl)
-7-chl oro-

_ '_1? i di hydr o-1 H-cycl opent a[ b] i ndol e- 4- car boxyl i ¢ add

grt butyl ester were dissolved in 4 nL CH2Cl2 at OC
Then, | nlL of TPA was added dropw se and the

In@nﬁegiatqmenm% Slosw( RS, ¥ beadenesulfonyhiar chloco2eixb d itetrahydro-
1‘fﬁ§ar§£idlfzeﬂ)fﬂ%rc?-9céiﬁ!c REHSSeth u@betef ﬁ?&ﬁ:ﬂe 1¥@Re Mﬁfhﬁﬁ{%& (RS,SR)

a Sa SO 1.0oNn ani c
'&d@ﬂ%ﬁﬂi@ @? (ﬁna%tm-f% %@9ftﬁﬂr%1€ﬂé‘a*%@r@g%arﬂf écaffuoro-N-methYL
ag:?_étgi)ﬁﬁﬁé Shraed ppaaty43shverty. ca gel (Et OAc/ hept ane
126.5

0.924 g (0.002 mol) of (RS, SR)-2-benzenesulfonyl-2-(6-chloro-2,3,4,9-tetrahydro-1H-
carbazol-2-y1) ;2~ﬂu§rb-N -methyl-acetamide were dissolved in 20 mlL CH,Cl; at RT. Then,
0.59 mlL triethylamine (0.004 mol, 2 eq), 26 mg DMAP (0.2 mmol, 0.1 eq) and 0.556 g
BOC;0 (0.003 mol, 1.2 'eq) were added. The reaction mixture was stirred for 2H30. The
reaction was quenched with a saturated NH,Cl aqueous solution, and the product

_extracted with CH,Cl,. The combined organic phases were dried on N2a,;SOy, filtered and

evaporated. The crude material was precipitated in diethyl ether. The solvent was removed

and the remaining solid was dried under vaccum to yield to 0.840 g (74%) of (RS, SR) -2-



yielded 11 ng (26%
(RS, SR) - 2- (1- benzenesul f onyl - 2- net ho) zy- | - net hyl - et hyl
)-7-cbloro- 1,2, 3,4-tetrahydro-cycl openta[ b]indol e as

wozotklhdagsgoowder , M5 404 (MH). WO 2005/ 092856pc1/Ep2005/002869

10

PCT/ EP2005/ 002869 -117 Exanpliggl26 (RS, SR)
- 2- benzenesul f onyl - 2- (6- chl or o- E 3,4,9-tetrahydro-1Hc

ﬁeﬁ%@iﬂ%mﬂ ﬂu@rotﬁn%g:arbamog}{ﬁe)mg% gt céllﬁ])rgel 2,3 tetraliydro-

met N
SR Z@@% 9D (e tertsbutylester as a white solid, MS: 552 (MNH,").
nmet hyl phenyl sul f onyl acet at e and cycl ohexen-1| -one was
eeapar ed benzenesul f onyl - ( 3- oxo- cydohexyl ) -acetic acid
met hyI ester as a racemc mxture of diastereoners,

Jgg(a iy #sorﬁ'h’g:(o.ﬂ%aéuw& REEE) 2-(Benzni® R Horo-
meulnzknﬁ:amaybn;dth;(l}sémblnmynmexyﬂrah;ahetaaﬂoaasnecb eazbblic acid fert-

%ﬁ%ﬁ? f_:b eﬁg'eﬁgi; uk‘#? &Ted’](ﬁ? 7 ﬁnl'y ﬁ%ﬁég&‘% in o Wﬁsﬁ RES B)moef 5eq) at 0°C.
egteinohssaye) W@@@:ﬂeé ferdtd mmum,ﬂ andshen, 531La(0.22ahtnoly? eq) 1-

Hohxo—ﬁ@:etﬁflﬁﬂt%"‘@l miL 28 THIF) Was 38R e rEXRIR Wixture was stirred

’%’R%%SW 3 Erfz e thaprayaynight ah Bl o The solvsed Way ganoxgteq--Then, 1 mlL
@HECT, Grag sl daRinAifte£ s TufR 140K MRAr-HRNERY A A AGERGdded at RT.

hl
B Gl B b i hegobrent wshea erempyaiedond
Ibimﬁnabaﬂ by pRepy H)P—IE] ghoe 0-mMg (1900 of dRE, @meze@@ﬁﬂnﬂ& (-6-chloro-

| A AR RO e b AN s PNl 5 Y-
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dcetaoddbasowhive sdlid, Mub0b(MER).i ¢ add net hyI ester and

met hyl ami ne was prepared (RS, SR) 20

- 2-benzenesul fonyl - 2- (6-chl oro-2, 3,4, 9-tetrahydro-1Hc
arbazol -2-yl)-2-fluoro-Nnet hyl - acetanide as a white
solid, Ms: 435 (MH"). 126.5 0.924 g (0.002 nol) of

(RS, Example 127

SR) - 2- benzenesul f onyl - 2- (6- chl oro- 2, 3, 4, 9-t et r ahydr o- |

H (mmpqumﬁeuéshﬁanfrlL(U%moﬂ&mBmienaﬁ éﬁﬁfa@b]mdol-z -yb)-

?L?:?L;an: Eez 85 E%Hﬁt‘?‘]z@é%’(ﬂ ?’“?‘6‘ €2 mol ,

0.1 eq) and O. 556 g BOC20 (0.003 rml 1.2 eq) were

BJ¥ded. The reaction mxture was sti rred for 2H30. The

In analogy to example 82.1, from nitriloacetic acid methyl ester and hydrokylamjne
hydrochloride was prepared amino-hydroxyimino-acetic acid methyl ester as a white solid.

127.2

In analogy to example 82.2, from amino-hydroxyimino-acetic acid methyl ester and

- phenylsulfanyl-acetyl chloride was prepared 5-phenylsulfanylmethyl-[1,2 4] oxadiazole-3-

carboxylic acid methyl ester as an yellow ofl, MS: 521 (MF™).

127.3

‘In analogy to example 81.3, from 5-phenylsulfanylmethyl-[1,2,4] oxadiazole-3 3-carboxylic

acid methyl ester and mCPBA was prepared 5-benzenesulfonylmethyl-[1,2,4] oxadiazole-3-
carboxylic acid methyl ester as a white sohd MS: 282 (MH™). '

1274



reacti on was quenched. with a saturated NH4Cl aqueous

sol ution, and the product extracted with CH2Cl2. The

conmbi ned organi ¢ phases were dried on Na2SO4, filtered

and. evaporated. The crude naterial was precipitated

i 0 WLYAA%t her. The sol vent was renoved 30 and®CIFRP2005/002869
remai ning solid was dried under -Mageumto yield to

0.840 g (74% of (RS, SR) -2 i W) 2005/ 092856

PCTICHE@@ﬁ@/t@ e2868le 74.4,1fBom S-benzenesulfonylmethyl-[l,z A4l Okachazol&?) -carboxylic

r o- %&&H%E%}lgﬁ&yi Jég?lgﬁ &g??%azo |'e- g@%}) ;;El%e%e&ﬂé ?3'0}{0"
ter @chwl)e@teﬂwllaﬁ,kélmdna@olgtﬂ tathox@ic BPmetnd-Ebter as a racemic
1268tk oF d3dstdrb&itlerd %}Hﬂeggrbﬂof\asfi Qsﬁg\mli mol ) of

(RS SR) - 2-(benzenesul fonyl-fluoro
%iar banmoyl - net hyl ) -6-chl oro-1, 2, 3, 4-tetrahydro-ca
9-carboxylic acid tert- butyl ester in 3 nL

dded on 7 H_(60% |, 0. 165
eq)Emaam%f%Y 1S P 48: Bt PO BT PR <TApeag ) methl]-

m Nt 28] oﬁﬁkﬁaid’!@ﬂ«rcaﬁﬁ)x?lkc Actll g &ter add ¥ udrobenzenesulfonimide were
in THF) was added and

oo e e (ozyRioneETErmeRyl)-

and 11D xYesdi-9 ity dh t +
Theg‘mgi‘r% Bk S e Rac AGHIINAE A8 o W YRR IS £ (MNEL") and

enenespifenb-figarooSaerseer dapertyl)-mety! - Had ] azadiazole-3-

M Xdalb ScyWe 8cidl ichthfdsieV Aghtsof a8 o Mng then
evapor at ed gnd pﬁrl fi cgtl on S‘E)nyéﬂ’prep4(j(JgPLC gave 9 ny

(19‘% of (RS, SR) - 2-benzenesul fonyl -2-(-6-chl oro-
Q. t et rahydr o- 1H car bazol - 2-yl ) - 2-f | uor o- N- et hyl
-N- (3-net hyl - but-2-enyl)- acetamde as a white solid,

- VB InSi3L AHRplEXA Ak éin 1%§’SR 5-[b 1f .
(RS, SR) - [benzenesulg%% % [o?%zenesu goy-fhugro- {3 oxo-cyclopentyl)-

o- cpadlnile Hpradisrole ca@ﬁdnﬁﬁbﬂﬁste]r and 4 ;hl@rw]phenﬂ%h‘/drazme
| Aol
1g§ g%}ptﬁa&h&née way 15} n?zﬂ'lbc% glzd %gg%fbe%z%%@gllﬁ!;n}g@r{? 102 3,4-tetrabydro-

hy M@B@ymﬁ&{b@dqh@dflbﬂmr@rmerbm\éé 2] ewhzmle% carboxyhc acid methyl ester

am d methyl. ester as a
mﬁ%‘@??ﬁ‘ﬁl&b%{?@mﬁ% ojgy to exanple 82.2, from

'amlrlz%Thydroxyl m no-acetic acid nethyl ester and

In analogy to example 85, from (RS, SR)-5-[benzenesulfonyl-(7-chloro-1,2,3,4-tetrahydro-
20 @ydoPe_hta[b] indol-2-yl)-fluoro-methyl]-[1,2,4] oxadiazole-3-carboxylic acid methyl ester
* and ammonium hyd.roi‘ide solution {(25% in water) was prepared (RS,SR)-5-~
[benzenesulfonyl—(7—chloro-1,2,3,4—tetrahydro-cy’clopenta[b]indol~—2—yl) -fluoro-methyl}-
[1,2,4]oxadiazole-3-carboxylic acid amide, as a yellow oil, MS: 475 (MH").

127.8

25 Toa stirred solution of 170 mg (0.35 mmol) of (RS,SR)-5-[benzenesulfonyl-(7-chloro-
1,2,3,4-tetrabydro-cyclopenta[bjindol-2-yl)-fluoro-methyl]-(1,2,4] oxadiazole-3-
carboxylic acid amide in 2 mL acetonitrile at RT was added 0.5 mL phosphorous
oxychloride. The dark brown solution was stirred for 1 hour and then the temperature was

- raised to 50°C and stirred overnight. After cooling down to RT, 0.5 mL phosphorous

30 oxychloride were added. The reaction mixture was stirred for 2 hours under reflux
condition. The solvent was partially evaporated and the resulting oil was dissolved with
EtOAc and washed. with saturated NaHCO3 solution. The organic phase was dried over
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15

- 20

25

30

phenyl sul f anyl -acetyl chloride was prepared
5- phenyl sul fanyl net hyl -[ 1, 2, 4] oxadi azol e- 3- 25
carboxylic acid nethyl ester as an yellow oil,

127.3 In anal ogy to exanple 81. 3,
W‘gg"]"%w%smfanyl met hyl - [ 1, 2,4] adi azol e- 3- ca%‘ggi’%“"%’"m”

add nethyl ester and i nCPBA vva T epar ed

=D I f | met hyl - [.1, 2, d 3.
SRS e clih AL % e
awﬂddemomg(mwumsm 69B&EEnRATHERA00H Q2869 4- el Bydro-

TABoL A ?@onyﬁm Ryt tﬁﬂ% Tt Boaiagdled-carpapipiiegs p light red

aclidl M&tay (MEEDer and cyclopent 2-enone was prepared

' 5-[ benzenesul f onyl - ( 3- oxo-

cycl opentyl)-nethyl]-[1, 2, 4] oxadi azol e- 3-car boxylic
acid nethyl ester as a racenmic mxture of

di astereoners, colorless oil, : 382 (MNH4+) . 5 127.5
In anal ogy to exanple 74.5,

5-[ benzenesul f onyl - ( 3- oxo- cyclopentyl) nmet hyl ] -

[ 1(%,@p{@@mai@&@(b@hﬂbq,myrtmw&oam - edrb@ddfl-2-yl)-fluoro-
N—fluorobenzenesugg_ lg%gf pﬁg@a %ﬂ
(RS, SR) - 5 [ benz BB Fonlestdiamst a5 A iagb e #pisent y1 ) -

methyl] [ 1, 2, 4] oxadi azol e- 3-carboxylic acid nethyl
d284r as a white solid, Ms: 400 (MNH4+) and to
(RR, SS) - 5-[ benzenesul f onyl - f 1 uor o- ( 3- oxo- cyclopentyl)

gg: %%Hrgesd[ sélujc\ﬁ%] i d gla(g%ﬁ/g?tﬂ) ?&%@& b )_HL of MeOH at
arlamaggdd lgm (Q 2§§ ng)l ¥e¢g ,Imrdroxylamme and then 52. 82 mL (0.285 mol, 1
EeRPscaMmIndtha &&%&ﬂbwmdea &@ﬂﬁrﬁﬂ’c&%&r@)} ClepRR¢En mixture was

g cksrebl T BRBB A i ol JAPHA oA Ry S bsqHaaes

waspdriefané the mixture was diluted with chloroform. The prec1p1tate was filtered off

;%ﬁé&%%%res P AESR MM TP e Rl S 11

guenidinrarsiaoyopdnge clldd net hyl ester as a Ilght
or ange SO|Id M5: 490 (M), 127.7 In analogy to
_g Bpl e 85, fron1(RS,
R? 5-[benzenesul fonyl - (7-chloro-1, 2, 3, 4-t et rahydr o-
20 cycl opent a[ b] i ndal - [)-f] uoro-nethyl
aaalagbf QLXBIPM $loleyame pﬁw&ﬂuﬁéw}br%g?@ﬁghaf@&l%ﬁ%nwmrepared

?)égﬁggﬂ&ﬁyﬁmeﬁt b&lH eftdDotérhs WRbRE s AN MYB: 2PA(ET).

128.3

To a stirred suspension of 14 g (0.129 mol, 1.4 eq) Of.3—h}rdroxy-1,1-dimethy1- guanidine

- in 300 mL dry THE at 0°C was added portionwise 6.191 g (0.155 mol, 1.2 eq) of NaH (60%

in oil). The resulting heavy suspension was stirred at RT for 1 hour 30 minutes. Then,
28.126 g (0.129 mol) phenylsulfanyl-acetic acid ethyl ester were slowly added. The reaction

- mixture was stirred at RT for 2 hours and then at 65°C for 1 hour. The re_acﬁqn was

quenched by addition of a saturated aqueous solution of NH,Cl and the product extracted

- with EtOAc. The combined organic phase was dried on Na,SOy, filtered and evaporated,

Column chromatography on silica gel (FtOAc/heptane, 1:9 to 1:2) yielded 19.370 g (64%)
dimethyl-(5-phenylsulfanylmethyl-[1,2,4] oxadmzol-?a-yl) -ammine as a colorless oil, MS: 236
(MHT).

128.4



[ benzenesul fonyl - (7-chloro-1, 2, 3, 4-tetrahydro-cycl open
ta[b]indol-2-yl)-fluoro-nethyl]- [ 1,2, 4]
oxadi azol e- 3 carboxylic acid amde, as a yellow oil,

%%®§§g£ rmol) 2%27. 8 25 To a stirred solution 19(];'1‘/%}122%05/{]02869
(RS, SR) - 5- [benzenesulfonyl (7- chi®ro-

t et rah 0-.C nt -fluoro-ne
s T Sadad S R e G e St e o adiazol 3
nLylaemme bhd hi@PMwBél' Sreﬂdﬂ&ﬁnﬂenésxﬂfen PRSBATT O\ oxadaazol 3-y1)-
émtﬁ:ﬁ“de The Eﬁﬁé% g\@@mn was stirred
YRS 4 RV T4 rai sed to 50C and
Stll‘l‘ed overni ght. After cooling down to RT, 0.5 nL

phosgpkorous 30 oxychl ori de were added. The reaction
m xture was stirred for 2 hours under reflex

co dition. The S | ven artial t ed, and
paalogvte s52mP Ms%r&nr%é‘bgwauw'lfw‘f@ﬁ%xﬁ la%@loxadxazol-fi-yi)-
waai&@ah zhﬁm%&hblrfl Eh%@%n@ Habl ie@&echE%eﬁieﬁk@ﬁﬂﬁ) gl-(S«

g s dri 005/ 09 6" PCT/ 005/ 0028
P ‘%HPZEBI q> -2 elExarenq g racemic mixture of

chdiasmtcoaicaf MghOBrosin dokid, X! 3&4&!\@@9 eptane 1:1)
yi el ded 20 ﬁgw(lz% (RS, ﬂ)

SR) - 5-[ benzenesul fonyl - (7-chl oro-1, 2, 3, 4-tetrahydr o-
cyti&Pent a[ b] indol -2-yl)-fluoro-nethyl] -[ 1,2, 4]
oxadi azol e-3-carbonitrile as a light red solid, M5

1045h to%xﬁ%l PIE4SS, £d8n 3-[ benzenesulfonyl £3 d.lmethylammo [1 2,4]oxadiazol-
(RS, BrR) [be enesul fonﬁly— - or o- “tetrahyd

r05'1 e %Onﬁaeé uﬁ*@bﬁ%epewl’@n@lée i prepared (RR,S5)-3-

.c&,ﬁgﬁ{%gﬁ,ﬁ 1 1!
Sorur on ot 20 0,00 213/3;%@9%“?%%% TR

50@'0 %@ﬂaa:p or DRrgA& S R) 03 -Pegzapasulfonyl-(3-
I%Yﬁ@-'['l naj &Q&a&@ﬁﬁyﬁzﬂﬁo%ﬂgﬁ] oH&!mdlne & Dkolorless ol,

SOdI um net hyl at'e were sl ow'y added (exothermc

15; bk P&MIMHT e reaction mixture was stirred
overnight. The mxture was filtered in order to renove
thepgalt, MOH was evaporated and the m xture was
diluted with chloroform The precipitate was filtered
off 15 and the filtrate was evaporated to dryness to

Yi Bl $hall 6749 edadipled9%) 10k fﬁmgf ] Be&eéesuﬁbﬂﬁl(hydunethﬁammo—
7 g uﬁr,]i,gj oxadiazol - Yﬁrffuogg-lrci)‘la c?ohexanone and (&cﬂoro-phenyl)-hyd:azwe
hydrochloride was prepared (RS,SR)-{5-[benzenesulfonyl-{6-chloro-2,3,4,9-tetrahydro-
- 20 - 1H-carbazol-2-yl)-fluoro-methyl}-[1,2,4] oxadiazol-3-yi}-dimethyl-amine as a light yellow
solid, MS: 489 (MH").

Example 129

_ (RS,SR)-4—[({5—[-benzenesulfonyl—(?—chloro-1,2,3,4—tetrahydro—cyclopenta[b]indol'—z-yl)-
25  fluoro-methyl]-[1,2,4] oxadiazol-3-ylmethyl}-amino)-methyl]-benzoic acid methyl ester

- 129.1

In analogy to example 89.7, from (RS,SR)-2-{5-[benzenesulfonyl-fluoro-(3-oxo-
cyclopentyl)-methyl]-[1,2,4]oxadiazol-3-ylmethyl}-isoindcle-1,3-dione (example 89.6)
: and (4-chloro-phenyl)-hydrazine hydrochloride was prepared (RS,SR)-2-{5~
30 [benzenesulfonyl-(7-chloro-1,2,3,4-tetrahydro-cyclopenta[ blindol-2-yl)-fluoro-methyl] -



In anal ogy to exanple 81.1, from phenylthiol and
br ononet hyl et hyl ester was prepared
phenyl sul f anyl -acetic acid ethyl ester as a colorless

VWﬁﬁmmdﬁ§36197 (MH+). 20 128.3 To a stirred suspy rfréi[?lon

g (0.129 nol, 1.4 eq) of 3-hydroxy-1, 1-difet Hy2>/002869

guanl d| ne in 300 . dry TEE af2®€ was added

p[ﬁ gég gJ1}0155rmt12e)ofNaH(60%

i P’jﬁ iopRl3 iRy Tipindeiey, Sdiopens k babivadlan poweat, HS: 608
1 hour 30 minutes. Then, 28.126 g (0.129 nol)

phenyl sul f anyl -acetic acid et hyI ester were slowy

%(éged. The reaction 25 m xture was stirred at RT for 2
and then at 65C for 1 hour. The reaction was

guenched by addition of a saturated agqueous sol ution

Of'o i\lhﬂﬁélsﬁﬁﬁoftéﬁ@ nﬂH @diuﬁﬁncﬁ)%f @St d@-z—‘ﬁaggeréte%‘ﬁ}fog{le(g ~chloro-

nmbi ned _or gani ¢ ase was drie

a‘n?jS:éﬁfﬁ‘E@rYélf‘é‘GYdoIGGMh]méﬂr% tfmprephsthpi-13i2.4losadjeiol-3-ylmethyl}-

o PR T SRR St e TR St g e
0.

10

pWat heated %u&O“‘C NB:r 3213:31:5 30 mivibep. ARG co down, the
Z‘E%%Q%%@mf’%é SR A of b &y LSRRI Br0Ac. The

fcombapeshaiainig phasgs wyxr)dr@mqver I&nﬁOa d pyapoaated) Column

(S acpnty om0l Aycof o Tarbagehy b o s

551[hmmg9nfld76)bk}rp’r162,34-t¢tra1ﬁ){dymcyclopenta[b]mdol -2-y1)-fluoro-
900 5 b LA ol s s

3- [ benzenesul f onyl - ( 3-

~ di2B8t hyl ami no-[ 1, 2, 4] oxadi azol -5-yl ) -nmet hyl ] - cycl ohexa

15

2

o

25

none as a racem c mxture of diastereoners, |ight

brown solid, Ms: 364 (WMNI-14t). 128.6 10 In anal ogy
tkp §@gﬁq§!| ujqpngpfo) 0.1 mmol) of (RS,SR)~C-{5-~ [benzenesulfonyl-(7-chloro-

31,5, @&é@ﬂﬁﬂ%—fc?dlgfn b HhABL ) FHRQ-chedthgl] 4 2XAk AR LIo1-3-v1]} -

g
Nip&‘ e rﬁﬁﬁ%@ﬁ%&ﬁé A8 g (41 molsbpg Bof methyl 4-
efﬁﬁﬂﬁb&!ﬁoﬁﬁm/ (03 Iﬂiﬂﬂi!f,tlh j @ADL cyarlobbrdhytlride and one drop of acetic

& %g :1"32 §e|§-d6ﬁ"i-l %‘g@‘ Sgﬂg M'Jg]hlfg)r %J%g e)§a L gr%ﬁex? aae temp erature was
&a{shbtmz]éﬂ eﬁdltHeQ'Bgdno(ﬁ;uenched with saturated aqueous solution of NaHCO;. The

?o%‘%f( anehe [Hrn %3%1130%11 gl)fl)%@aqéra g ei:é'_aé/tle& wtdh%Acn%Q )6 éamé/ phase were

ri-ess

_ dried over Na,SO,, filtered and evaporated Column chromatography on silica gel

(heptane/EtOAc 1:1) 'ylelded 30 mg (45%) of (RS,SR)- 4—[( {5~ [benzenesulfonyl-(')’-chloro-
1,2,3,4-tetrahydro- cydopenta[b] indol-2-y1)- -fluoro-methyl]-[1,2,4]oxadiazol-3-ylmethyl}-
'azmno)—methyl] -benzoic acid methy] ester asa hght yellow powder, MS: 609 (MH").

Example 130

(RS,SR)-3-[{{5-[benzenesulfonyl-(7-chloro-1 ,2,3,4—fe&ahydro-cjrdopenta[b] indol-2-yl)-

| - fluoro-methyl}-{1,2,4] oxadiazol-3-ylmethyl}-amino)-methyl]-benzoic acid methyl ester

30

In arialogy to example 129.3, from (RS,SR)-C-{5-[benzenesulfonyl-(7-chloro-1,2,3,4~
tetrahydro-cyclopenta[b]indol-2-yl)-fluoro-methyl}-{1,2,4) oxadiazol-3-yl}-methylamine

and methyl-3-formylbenzoate was prepared (RS,SR)-3-{({5-[benzenesulfonyl-(7-chloro-




10

15

15 Ms: 382 (M#). 128.7 |In analogy to exanple 19. 3,
from (RS, SR)- 3-[benzenesul fonyl - (3-di net hyl am no-
[1, 2, 4] oxadi azol -5-yl)-fl uoro-nmnmet hyl]-cydohexanone and

Wb%&wg%ﬁg phenyl ) - hydrazi ne hydrochl ori de VVa%CT/EP2003/002869

(RS SR) {5 [ benzenesul f onyl - (6lgﬁl oro-2,3,4,9-tetrahyd

SRairs oAy dp bR DBk il G aetasol-s ety

sohind)-mvghyl kbenzohd acid-nethik estyriap a1iz@t yellow powder, MS: 609 (ME™).
(RS, SR)-4-[({5-[- benzenesul fonyl - (7-chloro-1, 2, 3, 4-t et
rahydro-cycl opent a[ b]i ndol -2-yl) 25

fluoro-nmethyl]-[1, 2, 4]

oxadi azol - 3-yhnet hyl }-am no 3{ - benzoi ¢ add

met hyl ester 129.1 In anal E ékanpl e 89.7, from

(RS, SR) - 2- {5- [benzenesul fonyl - fl uor o- ( 3- oxo-

gﬁﬁmenm ﬁ-m&%(e]su&dnﬂﬂ(%]dgm&l1@%%—1%&&1&;%@&&&1@&:&%%@1-2 yl)-
2. PRl Aok ok Hpafilrainolensiel phepdl mpthanol

%ﬁfwﬁf 2 Tag 0.4 mantol PoB(RE, IRt 4-B1§ Fmerestebulfreyl-(-7-

tcﬁio? BE%%% /%%%5 c%%é@eu@ﬁ%mﬂhlﬂ M)Zﬁ)tgoyo Oégt%%ﬁ [1,2,4)oxadiazol-3-
ethyll weaiap izsthydl-hengeidagid methyl exten (exaIpBledB%ﬁ)sma?smL THEF at 0°C,

fib'pﬁl m 0¥ Bich&WM &g‘ﬂﬁﬁfum MEmiRRS }*@M&'élf'fﬂf[ 50 'ﬁﬁ:) Qvere added. The

ensi.on o

(1' gﬁ)n_uﬁu{rg “{ﬂﬁgﬁig@&%ﬁf@ﬁq};ﬁ W{b@m at BT for 30 minutes. The reaction
a2 qResichicd wishysit= el afe0l adoupislutién, A it HROpFBfact

it cted frish TG B AR freate Bliedes were drjecl o e @y ltered and

N!tap(cﬁatkd.rﬂtﬂhmﬁs heo@atqgch;égz Ioneﬂlca'ghb(hbﬁaﬁéﬁmlﬁmlm yiieRled 12 mg

t t t

o507 ST 4> Rlzerbo BRINE S5 By

SPt epmat{bbndelez-yl)aﬂmemcthﬁﬂ dd.2v4 Ddeambc&ylmhélyl} -amino)-methyl]-
2S04,

PRI SR, LS Do M Qo E 0T )

Itered and evap t ography on

- silica gel (CH2CI 2/ MeOH 95/5) yielded 210 ng (64% of

20

(RS, SR) - G
{5-[ benzenesul fonyl - (7-chloro-1, 2, 3, 4-tetrahydro-cydop

enta[ b]i ndol - 2-yl)-fl uoro- Emdpléi3d

1, 2, 4] oxadi azol - 3-yl }-nethylam ne as a |ight brown
powd ﬁs,s&ﬁz—(ﬁgl}zex(.lMui?ohyl—ﬁ[y%gdig—z-yl-methyl)—7—chlor0— 1,2,3,4-tetrahydro-
| cyclopentafblindole

132.1

To a stirred suspension of 2.5 g (0.0 10 mol) of 2-b_romométhy1—pyridine ‘hydrobromide in

- 10 mL of CH3CN at RT, was added 1.78 mL (0.0105 mol, 1.05 eq.) of Hunig's base. After

25

30

complete dissolution of the salt, 1.62 g (0.010 mol, 1 eq.) of sodium benzene sulfinat and
0.52 g (0.002 mol, 0.2 eq.) were added. The mixture was stirred at RT for 48 hours, and

| then the reaction was quenched by addition of water, and the product extracted with

EtOAc. The combined organic-phases were dried over Na SOy, filtered and dried under

' vacuum to afford 1.86 g (80%) of 2-benzenesulfonylmethyl-pyridine.

132.2




To a stirred solution of 50 ng (0.1 nmol) of

(RS, SR) - G- {5-[ benzenesul fonyl - (7-chl oro- 15
1,2,3,4-tetrahydro-cycl openta [ b]

[ LY-fluoro-nethyl] - [ 1,2,4] oxadiazol-3-yl}-

W‘dio é%%énge in 5 MeOH at OC was added 19 ng ROUEP2005/002869
mmol, 1 eq) of methyl 4- fornylbB¥dzoate, 7 ng (0.1

mmol , | eq) sodi um cyanoborohydri de and one drop of

acki fnalogydp gxammpie 74. ée}%@m&rbmmnem&omémeﬁi}d-pmdmatanaeyclopenten 2-

f
R$5%ﬁ8”%f§9*f2§2??§%*2%2%%ﬂ%ﬁ% Py bR o racomic

s o tIETPIsHasigRERIEBes- The 20 reaction mixture was pour ed
on water and extracted with Et OAc. The organi ¢ phase
wegs2.3dried over Na2SO4, filtered and evapor at ed.

Col unmm chr omat ogr aphy on sil | ca gel

(ggp @ﬁ?e/ Et Oﬁ\cl1 l%g ’eﬁ §d§ %%f ééog%’BY%dm -2-yl-methyl)-

_ 1 ijcB)péataabnah;dj(rtlecl:d —lﬁ}bﬂrazme hydrochloride was prepared (RR, $5)-2-

sl S o o b ridopmlind

¢R5e§R}sZ (hgnzanm prylymstcidd ijdwd y1)7s:bl@091,R B tetrahydro-

g@%@ﬁd Tindto1 hite soli .
(RS, SR S?ZE({SE[absgrger?eSgufj"fony ((7-ch)l oro-1,2,3,4-tetr

aHydr o- cycl opent a[ b] i ndol - 2-yl ) -

10t | yoro-net hyl 1-[ 1, 2, 4]
oxadi azol - 3-yl nmet hyI }-am no) - net hyl ] - benzoi c acid
met hyl ester |In analogy to Ex@ﬁplbq3;29. 3, from
(RS, SR)-C—{5-[benzenesuIfonyl (7-chl oro 1,2,3,4 so

o] NS SN RORRRE NN Srol] 2l d MRy ATE P dpehatBlindot-2-yD-

met hyl - Sihmrmelﬂarl]tﬁal,é]amdmpo]ehmmvl} 2,2,2-trifluoro~acetamide
(RS, SR) - 3-[ ({5-[ benzenesul fonyl -(7-chloro i WD

2095 £92856 PCT/ EP2005/ 002869 -123

1, 2,3,4-tetrahydro-cycl opent a[ b]

15! nﬁ'Pin glif'lt% _eﬂln?‘gé EngftﬁtBﬂl](Rs k&) {é nzgnesulfonyl-g-chloro 1,2,3,4-

oxadi az m no) - me

ety by rrcarlonental el DL S bamorooRet- L og owukronegybmethyl)-
l 1.

(R i (ARG R e g
@e@;lﬁna Ehckdpist1.Adat-tetrabidro- cyclopenta[b]mdol—-z-)d) ﬂuoro-methyl]-

Qﬁf%’&%? G0 b pfetlamine as  liht broyn powder, MS: 461 (MED).

To a stirred solution of 27 ng (0.04 nmol ) of

'20( ?385) 4- [({5 [ - benzenesul fonyl - (- 7-
oro-1, 2, 3,4-tetrahydro-cycl opental[b]indol-2-yl)-flu
'.or nethyl] 1,2,4 oxaglazol-

fayred énh[l offiormg (9.1 pem 13.0@ (B8R het{fylbenzangpulfonyl-(7-chloro-
_( ekm—étlﬁﬁixa)cytlﬂpé’ntﬁlﬂb]xﬁﬂa aiyl)oﬂzmrbom N?rll?l[l,(zQi]Qﬁadlazol— yl}-
ﬂ}éﬁf@ﬁ%&lﬁ%{#} 2| ::tlf:I WTS QX(Q 1&& 1 ;:dc’ngcl)lu& Ie%? tI‘lfPuDI‘OE.CEtIC acid
and 80 ul pyridine (1 mmol, 10 eq). Stirring was cor_mnued overnight, and the reaction
25  mixture was evaporated to dryness. Column chromatography on silica gel (heptane/EtOAc
6:4) yielded 6 mg (12%) of (RS,SR)-N-{5-[benzenesulfonyl-(7-chloro-1,2,3,4-tetrahydro-
cyclopenta[b]indol-2-yi)-flucro-methyl] -[1,2,4] oxadiazol-3-ylmethyl}-2,2,2-trifluoro-
acetamide as a light yellow powder, MS: 557 (MH™).

U‘I

30 ' Example 134



reaction mxture was stirred at OC for 1 hour and then
at RT for 30 mnutes. The reaction was quenched with
a saturated NaHCO3 aqueous sol ution, and the crude

‘pbqgég%z,ngtract ed with Et OAc. The conbi ned organic

phases were dried over Na2SO4, filtered and CT/EP2005/002869
evaporat ed. Colum chr omat ograpri?.Sen silica gel

Sft ane/ EtOAc 2:8) yielded 12 ng 15 (48% of

St Wﬁ?@lfﬂlﬁgfdﬁaﬁuhvbﬁyﬂ 4]@@&&3@6@1}@1@” |] A51chloro-1,2,3,4-
rayro cycl opent a t hy
1, 2,4] oxadi azol - 3-yl %?%%?g%%%%dtﬁg 1%1/% -
p%;{l} nmet hanol as a light yell ow powder, Ms: 581

Exanpl e 132 20
(RS, SR) - 2- (benzenesul fonyl - pyri di n-2-yl -nmethyl)-7-chlo

;@fdmN-ﬁyérctx?tHefﬂ%?]&ﬁ%c?nez Qﬁl&&ﬂ@ﬁmcl DJHI esc%r%%d i ﬁ@te?ocycles
2 2B e R PO PR Rty P oRe e&ﬁ 2 Gorigele

at RT, was added 1.78 nL (O. 0105 nol ,1.05 eq.) of

_ H&ﬁ‘ﬂ:-@' s base. After 25 conplete di ssol ution of the

10

15 5

salt, 1.62 g (0.010 nol,1 eq.) of sodium benzene

Subfa sfdled 3R 585 E:x%d@()?zm%gh 0105 %S%é%ﬁﬂﬁr n%'f E]é%.ﬂx oxadiazole

The m xture was stir

t Feagetonitrilept Rvbst6§ues thé armpgl, é@@ Fﬁ)i Qfﬁoémvht@epesa}ﬁlhate and 143 mg
t KEES ROelloD QX bf @&Eﬁﬂvﬂ%t‘ﬁ:re @@&CSUJIBQ trikigad ovgrmght, and an

&@‘g‘oﬁﬂ% o e fé Ilgf%ﬂngsoﬂll\lgg gldfzegﬁ%ﬁ@ﬁe were added and the

2 rdaetiae miﬁuké Waglhllm\t’ddytb syt fotl biefuriBer BSiz. Th¥€dlvent was evaporated and

é)@%ﬁ%ﬁﬁ&%@ﬁ% % ?%g_gﬁ@gg 869 P%%Vﬁh@n @Pﬁl @ g{a&!‘t(.‘r.@ solution. The

antgaumlnp@waem& o Naph(Q., [ﬁltelmdraad evaporated Column chromatography

oﬁ Qﬁﬁé gél ?ﬁ%ﬂt&ﬁ&ﬁ@.ﬂx 512? &%Ild%éa%g% Eeﬁg.‘r@%é o%% E%Hegﬁfﬂ)ﬁl{k%wthﬂ- 3.
hwé;ﬂ 2desedingple 259 vehitersolidh MS: 301 (MH"
3-(benzenesu|fony| pyridin-2-yl - nethyl)

cysd.9pent anone and (4-chl oro-phenyl) - hydrazi ne
hydrochl ori de was prepared (RR SS)-2-

( enz nesul f on i - gy[l di n: ﬁ’@é?eéles’éﬁ&ﬂ%l?@l h] oﬁeny} [1’24 oxadlazole

k sa)d aycld]:enmmlefvmn ptegayefd 3{en2erysbulfoRtyhys-phénf I Of&orkdiazol-5-

.20

?1) :}1‘1&&}'1? té’yé@f!? tanorie as a racemic mixture of diastereoisomers, white solid, MS: 400

(MNE,").

134.4

- In analogy’"to _eiémple 74.5, from 3-[benzenesu1fonyl—(3—pheny1~[1,2,4] oxadiazol-5-y1)~

25

30

methyl]-cyclopentanone and N-fluorobenzensulfonimide was prepared 3-

, [benzenesulfonyi«ﬂuoro—(3—phen}&—[1,2,4] oxadiazol-5-yl)-methyl] -cyclopentanone as an

off-white viscous oil, MS: 401 (MH).

1345

. In analogy to example 19.3, &om 3-[benzenesulfonyl-fluoro-(3-phenyl-[1,2,4]oxadiazol-
~ 5-y1)-methyl]-cyclopentanone and (4-chloro-phenyl)-hydrazine hydrochloride was

prepared 2-{benzenesulfonyl-fluoro-(3-phenyl-{1,2,4] oxadiazol-5-y1)-methyl]-7-chloro-

' 1,2,3,4-tetrahydro-cyclopen_ta[b]indole as a brown solid, MS: 508 (MH").

[




cydopenta[b]indole as a white solid, M 423 (M#). 10
Exanpl e 133
(RS, SR) - N-{5-[ benzenesul fonyl -(7-cbloro-1, 2, 3,4-tetrah

Woadne/00ysskopent af b] i ndol -2-yl ) - fl uoro- et hyl ]P&'_ﬂ/Egzgﬁ%m(]zg(gg

oxadi azol - 3-yl net hyl }-2, 2, 2- try i%uoro acetam de 13
15 In analogy to exanple 129 2,“From

(RS, SR) - 2- { 5- [benzenesulfog¥%néﬁ; | oro-1, 2, 3, 4-

t et rahydro-cycl opent a[ b] i ndol -2-y1°)- fl uoro-net hyl ] - [

1,2, 4] oxadi azol - 3- ylneth | }- _isoindole-1,3-dione

( eXBASIR-21 g nagpesrlforl-(F-shlorre 1 jes-tateabadwodcy lopentalblindol-2-v])-

(RS, SR) - G- { 5-flucro-meth Iﬂ~oxazole—4—carbo lic acid methyl est
[ benzenesul fonyl -(7-chloro-1, 2,3 4x¥etrahydrg yeﬁ open

bsgg i ndol -2-yi)-fluoro-methyl] - [1,2,4]
i azol -3-yl }-nmethylam ne as a |ight brown powder,
M5: 461(MH). zo 133.2 To a stirred solution of 46 ng

(10,120 gnf0.133 HfO&}XCFfSnﬁﬂ))ac@ﬂé bid bibpizss e hydfoehlptide Ing b 9y (0.123
ndh Ped) R U ORE b Realujorige yer gfimsd in solpign in 300 L

et deld waten@0p mlscﬁmﬂ@lrmmth@ns Obs (tksedoll 0 ef) KGCQs were added.

10

?m'reacaoﬁq%ﬂ bl QLPACRE |G il TR L@gmg;hapmﬁegsmted and

Sigd ONer Nesei wrtziseIHH éz«gmreteda@ dexnsgsdpaickdita 1. zaey g 62a%) of (1-
@ﬂi&%ﬂghfdeﬁé%&ﬂﬁéﬁ@é%% Q&d%tﬂy! Eer3 h lighepliaR/iEt OAc |

'6:4) yielded 6 ng (12

(R? SR) - N-{ 5- [benzenesulfonyl (7-chloro-1, 2, 3,4-tetrah
'g cydop enta [b ] indol-2 -)I) -fluoro methyl] -
124] oxadi azol - 3-yl net hyl } -2 22tr|fluoro-

- et sinradeusgenaionglit. 222 | 8sunpabdieds eqYsS pblafsigihith oxiddin 30ml.

15

20

25

30

Fﬁ%ﬁﬁlee;&@eeé %? gglfﬂﬁ%% %tﬁ)géS 6509?% { E%%O g{d 8% 889 ol, 1 Jszeq) ethyl formate

ard @i g(36 mrsol) I(} eﬂmﬁmﬂﬂ}yhdemmm)e@m add 4thy1 ester in 30 mL diethyl
egierr @ﬂéf q ;ﬂéﬁm QP%EH'#I%W[I Mde el x’éa&r’éﬂ] :{]mcﬁ]ﬁ% ed for one hour at

dr ox enzam di ne a oro acety
[Qﬂ@s@?t ol digtyyd g er: thexggction %3@3\?&5 1@@!74 at RT
V&ﬁ% pﬂi@l‘éacnon mixture was filtered and the obtained solid was washed with

&s '%@9%55 e sbebecirgt pded g G otpotissim 2 °

Wy&irbﬁﬁﬁl@(b&hﬁhﬁ@ﬂﬂyh:ﬂehe&aﬂnb@%n@l@é & an orange solids.

135.3

- 5 g (25 mmol) of potassium 2—ethoxy¢arbonyl—2~(1-ethoxy‘-eth}flideﬁeamino)—ethenolate

were completely dissolved in 15 mL acetic acid at RT, and then the solution was heated to
110°C overnight. After cooling down, 100 ml. EtOAc were added and the solution is
neutralized with saturated NaHCO; solution. The organic phase was separated, dried over
Na2,50,, filtered and evaporated. Column chromatography on silica gel (heptane/EtOAc
1:2) yielded 1.74 g (45%) of 2-methyl-oxazole-4-carboxylic acid ethyl ester as an Yeﬂow oil,
MS: 156 (MH").

135.4

To a stirred solution of 1.74 g (11 mmel) of 2-methyl-oxazole-4-carboxylic acid ethyl ester
in 15 mL tetrachloromethane at RT, 2,994 g (17 mmol, 1.5 eq) N-bromosuccinimide and
50 mg (0.2 mmol, 0.02 eq) benzoy! peroxyde were added. The reaction mixture was stirred
‘under reflux overnight, The reaction mixture was filtered, the filtrate was extracted with
CH.Cl; and Na,$,;0; solution. The combined organic phases were dried over Na;SOs,



10

th
, es‘xng'sanél@ﬁlgpggergz -one was prepared 2-

in acetonitrile at RT, 465 ng (2.8 mmol, 1.05 eq) of
sodi um benzenesulfinate and 143 ng (0.5 mmol, 0.2 eq)
of 18-crown-6 were added. Stirring was continued

on’dﬁ%ﬁs@J‘t and an 10 additional 50 ng (0.3 np@tEpshodBozsso

of sodi um benzenesul fi nat Mer e added and t he
reactlon m xture was allowed to stirr for one fiirther

ﬁﬁ&%& and t g%?e{t&gﬂ)t d&ﬁ‘% g@ﬁ% %5‘%&0 ande) 5f|'iebfo§ﬁcljﬂ1{aﬂhgpoxazole-4-

ol | was washed W t'h satura
caghpiols asig) gl éﬁefaFﬁéYegfm'm, Spﬁ%%@‘/%)s dried over
Na2SO4, filtered and evaporated. Col um chromat ography
1)5silica gel (heptane/ EtOQAc 8:2) yielded 622 ng (77%
of 5-benzenesu|fony|nethy| 3 15

h?%ﬁ#‘}/l %qéﬁgaﬁ 3 ol;gylg%s()@ﬁ%fﬁeﬂ&g ‘g a.rgs gghc ac1d ethyl ester

atd beinerbesrdshitfinat wed prepaRdphbezkn {;ﬂf&}lﬁhﬁﬁﬁﬁ—bﬁa‘!zﬁle@4—carb oxylic
Y AR A B SR SR MY 2 et azol - 5-

%ﬁ) nmet hyl ] - cycl opent anone as a racem ¢ m xture of
fist er eoi somers, white solid, MS: 400 20 ( MNH4+).
134.4 In analogy to exanple 74.5, from

Idaid ReSHPE AN frosr NBEMEneiutfod ]ﬂleﬂﬁdﬂxﬁi&é%ﬁ:a%a}qrhc acid ethyl

cycl opent anone and l\l—f[lbggzreggs%nﬁsg gx%n' opentyl)-

miebieyiiz enosle4-enpbxflic ueidanethypbsed b a rdceidinixture of diastereoisomers,
oxad azol &@(é%gﬁgh?ll] cycl opent anone as an 25

éI M5: 401 (MHt). 134.5 In
anal ogy to exanple 19.3, from

135.fbenzenesul f onyl - f | uor o- ( 3- phenyl -[ 1, 2, 4] oxadi azol -
5-yl)-nmethyl]-cycl opent anone and

i éna@%%xﬁﬁﬁﬁ%&)s YA ATH QS R%ABL(91dxE ey MR entyl)-methyl]-

15

~ 20

25

30

pre

| oaaqoﬁeﬁfeﬁb@ahqwcweé and Nfuayebepzensulipnigtds wapprepared 2-

[beﬂzénegaﬁ Jrubre-(8-6ke cpdopentyl —methl oxazole*él-carboxyhc acid methyl

| egtsqzqsi’érﬁ«s%s-ﬁtcr BEORHE OV 4 S

-126 Exanpl e 135
16R8, SR) - 2-[ benzenesul fonyl - (7-chl oro-1, 2, 3, 4-t et rahydr

- 0-cycl opent a[ b] i ndol - 2-yl) -

UL il S5t B L IR et

oeﬂmid—hgsﬂmM Biibpk ¢str 440blorpsphgnyld-bydgrzine hydrochloride
was prepared (RS,5R)-2-[benzenesulfonyl-(7-chloro-1,2,3, 4 tetrahydro-

cyclopenta[b]indol-2-y1)-fluoro-methyl] -oxazole-4-carboxylic acid methyl ester asa

~ brown oil, MS: 489 (MH").

 Example 136

: 2-(benzenesulfonyl-benzothiazol-2-yl-fluoro-methyl)-7-chloro-1,2,3,4-tetrahydro-
cyclopenta[blindole

136.1

In analogy to ez%ample 134.2, from 2-(bromomethyl)-1, 3-benzothiazolé and sodinm

~ benzenesulfinate was prepared 2-b enzenesulfonylmethyl-benzotblazole asa crysta]hne

orange solid, MS: 290 (MH").




mol, | eq) of acetimdic acid ethyl ester
hydr ochl oride were stirred in solution in 300 nL ice
cold water. 200 nlL diethyl ether and then 16.97 ¢

wd $hodgsrsspl . 1 eq) K2CO8 were added. The rea“#d';%bzoosmozssg

10

15

20

23

137.3

m xture was stirred for 10 m nyfes. The organi c phase
was separated and dried over 2S04, filtered and
eygporated to dryness to yield to 15.229 g (72% of (1
I 0 et hoxy- et hylideneam no) -acetic add ethyl ester as a
I ight yellowaoil. 135.2 To a stirred suspen3| on of

b axpgody to smple 4-4.1r0B ?eayn@nesakf@@ﬁmeﬂwﬂ envoltiiazolé and
22%223611%‘32-81\(& W%t ar’éﬂ@ ?71~Qé§zoﬂnégi t}JI %gb -

thyl mate an
‘?ﬂ{*ﬂ%@ m&cw @%ﬁ@@ft% a%%WBltéPﬁ‘y er, MS: 372
w? in 30 mL diethyl 15 ether and 5 nL EtOH is then
slowy added. The reaction mxture is stirred for one
ﬁ?g at O0C After addition of 40 nlL diethyl ether,
€ reaction m xture was stirred at RT overnight. The
reaction mxture was filtered and the obtained solid
Imgnalegyiie dxawilnlh 74.8j feoimA- (fmnheles@lfnh}f&bémtldméa—)dauﬂhmﬁ)-

et D ey - G

g%ﬂsl@m e )ébc& esxtasloge @erwmc)mmture of
aﬁfst@&%isblmers as a vellow foam, MS: 390 gMH‘F)
2- et hoxycarbon¥ 2- (1- et hoxy- et hyl 1 deneani no) - et henol a
%4\/\ere conpl etely. d| ssolved in 15 nL acetic acid at
and then the solution was heated to 110C
overni ght. After cooling down, 100 nL Et OAc were added
Enahddyy te ekanple h9. Bs&omeﬂ&(hemlzémedfoﬁﬂ-bemﬂnuﬁﬂédyl%id@&inethﬂ) -

S4BT IR OLA o RUAP LB RERRLR i Voptat

Greneenesulfmabhsnzothisiali2e A-siro(thehyledhiuroA;2,3 4 @jrahydro-

.am ﬁgﬁ%]lﬂ 19 AR MR mi to*?}ﬂas{%i‘e%l'f\’sghl%: g&ﬁh?&;g‘ﬁdls 497 (M)

ester as an yellow orl

135.4 To a stirred solution of 1.74 g (11 nmol ) of

2- met hyl - oxazol e-4-carboxylic add ethyl ester 30 in
15 mL tetrachl oronmet hane at RT, 2.994 g (17 mmol, 1.5
eq) N-bronosucci ni m de and Ex@mple 139. 2 nmol , 0. 02 eq)
benzoyl peroxyde were added. The reactionm xture was

vas SR DieRker e U B S B ol DS i bl S 1,204
and Na2S2Q3 sol ut i ontetrihpdmesyislopentafylgaiolec phases were
dried over Na2SO4, WO 2005/ 092856 PCT/ EP2005/ 002869

1321

In analogy to example 135.4, from tl:imethyloxﬁzol_e was prepared 2-bromomethyl-4,5-

' djmethyl-oxaiole, as a brown oil, MS: 190 (MH").
1372

In analogy to exémple 134.2, from 2—brom0meﬂ1y1—4,5-diméthyl-oxazole and sodium

benzosulfinate was prepared 2-benzenesulfonylmethyl-4,5-dimethyl-oxazole, as a light
yellow oil, MS: 364 (MH™).



filtered and evaporated to dryness to yield 265 ny

(10% of 2-brononethyl -oxazol e-4- carboxylic acid

ethyl ester as an yellow oil, Ms: 235 (MH#). 135.5 1In
wanad/mgsseét 0 exanpl e 134.2, from PCT/EP2005/002869

2- br ononet hyl - oxazol e- 4- car baxysgi.c acid ethyl ester 5

and sodi um benzosul fi nat was prepared

seriniReyL. qreﬂszmlz Eéiﬁ:éﬂésﬁlfénﬁﬁ%ﬁﬂ% 34'% &ni%gﬂdm ole and

ethyl éster as a S
é}ﬁg%{agagﬁnf% ogg(tg?ﬁrgrgpafgg 3- [%FP%&SI\IAJ?fOHYL(G‘lé -dimethyl-oxazol- 2-yl) -methyl}-
&d@aﬁaﬁeﬁuhsfmydmtdmthnekaaﬂb@reézs@ﬁfeti@&ghﬂ feu@wcﬂl MS: 334 (MH™).
ethyl ester and cycl openten-2-one was prepared
ﬁ% ?enzenesulfonyl (3-oxo-cyclopentyl) |0
t'hyl ] - oxazol e- 4-carboxylic acid nethyl ester as a
racem c m xture of diastereoi soners, as an yellow
5 bi 4analagg:to Bfunle/kh:3, fraBS- [benkeneaw fingly(4,5-alimethyblogaibl-2671)-methyl] -

oﬁf&?ﬁ%ﬁ%@ﬂl e %4&&@%8&1&%& 5L Piblred (rs, sR)-2-

eplzw el oEdim @ﬂw %Féolnéé’l Jomethat et chloe:- 1,2,3,4-tetrahydro-
Erenesnesdornyd 2 figiGeRow 3i10X8: &ichement yl ) - net hyl ] - ox
azole-4- carboxyllc acid neth ester as a racemc
m xture of diastereoisoners, as a white oil, MS: 382

(MH). 135.8 1In analogy to exanple 19.3, from

2- [ benzenesul fonyl - fl uoro- ( 3- oxo-cycl opentyl ) -met hyl ] -
oxazol e-4-carboxylic acid nethyl ester and

(4-chl or o- phenyl ) - hydrazi ne hydrochl ori de 20 was

pr epar ed

(RS, SR) - 2 [ benzenesul fonyl - (7-chloro-1, 2, 3, 4-t et rahydr
o- _

cycl opent a[ b] i ndol - 2-yl)-fl uoro-nethyl]-oxazol e-4-carb
oxylic acid nethyl ester as a brown oil, M 489 o
(M#). Exanple 136 25

2- (benzenesul f onyl - benzot hi azol - 2-yl -f| uor o- met hyl ) - 7-
chloro-1, 2, 3, 4-tetrahydro- cyclopenta[b]indole 136.1
I n analogy to exanple 134.2, from

2-(bromonet hyl ) -1, 3- benzot hi azol e and sodi um
benzenesul f mat e was prepared _
2-benzenesul f onyl net hyl - benzot hi azol e as a crystalline
30 orange solid, Ms: 290 (MTE). WD 2005/ 092856

PCT/ EP2005/ 002869 _
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-128- 136.2 In analogy to exanple 74.4, from
2- benzenesul f onyl net hyl - benzot hi azol e and
cycl opent en- 2- one was prepared

w(%—?ég%géﬁnesul fonyl - benzot hi azol - 2-yl - met hyl) pop/epacesonses

tanone as a racemc \thre of
di astereoi soners, as a white plé M. 372 5 (MH).
136.3 In anal ogy to exanpl , from
3- (benzenesul f onyl - benzot hi g—%@l‘—‘-"—%ﬁyl -net hyl ) -
cycl opent anone and N-fl uorobenzensul f oni m de was

Praggde Ad 3- (benzenesul f onyl -
benzot hi azol - 2-yl - f | uor o-net hyl ) - cycl opent anone as a

rac xtune Q_di astereoi.soners, as a_yell ow
Foarine Sb it oo ARGt b R pmprasibcnned n o
dav&tidrabmanner: ‘
"3- (benzenesul f onyl - benzot hi azol - 2-yl -fl uor o- net hyl ) -
cydopent anone and (4-chl oro-phenyl ) -hydrazi ne

oride was prepared 2-
(benzenesul f onyl - benzot hi azol - 2-yl - fl uor Pewesdiyd ) - 7- ch
ﬁ%ﬁ -1,2,3,4-tetrahydro 15 cydopental[ b]i ndole as a
racéim c m xture of diastereoisonmers, brown oil, M
Qﬁﬁpo@d&ﬂﬁomﬁ&ﬁ) 10.0mg  200.0 mg

M ? esul fonyl - (4, 5- di net hyl _
0Xazof - 2-y gﬂﬁ‘%ﬁyl] 7-chloro-1,2,3,4 235mg  435mg
ehydtess cycl opent aj b]i ndole 20 . 137.1 600 ﬂ:gal 0J9.0 mg

F&cﬁ?&%@(}e 135 4, fromtrinethyl oxazol e epar ?[‘90111
brorm thy 4 5 di net hyl - oxazole, as a g

Sodiumg gigr ‘50 lat¢37. 2 |n anal ogy to exarrplkis’i@g 2 17.0 mg

-NMagiwsidnbgesraret hyl - 4, 5- di met hyl - oxazol e anq_§ﬁgi um 43%:%

nz . f,i nate was prepared
( ef%f@vu EI f onyl net hyl - 4, 5- di net hyl - oxazb0d mgs §50.0 mg
Hilng Boat: yel | ow 0|I VB, 364 (M. 137.3 VD 2005 092856

2005/ 129 In anal ogy to exa 74 4,
fsﬁpmgg’ ggﬁzng‘%é e%l%lﬂ Y1 met hyl - 4, 5- dret hyl - oxazBBe ang? m8

Polyethylene glycol 6000 0.8 mg 1.6 mg
Talc . 13 mg 2.6mg
Iron oxyde (yellow) ‘ 0.8 mg 1.6mg
Titan dioxide . © 0.8mg 16 mg

- The active ingredient is sieved and mixed with microcﬁstalline cellulose and the mixture is

granulated with a solution of polyvinylpyrrolidon in water. The granulate is mixed with

_sodium starch glycolate and magesiumstearate and compressed to yield kernels of 120 or

350 mg respectively. The kernels are lacquered with an aqueous solution / suspension of

- the above mentioned film coat.
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cycl opent en- 2- one was prepared
3-[ benzenesul fonyl - (4, 5- di net hyl - oxazol - 2-yl ) - net hyl ] -
cycl opent anone as a racem c m xture of

w%é&sszfgr e_fg:i sonmers, light yellowoil, Ms 334 (

NHt%' _

*Pn anal ogy to exanmple 19.3, from PCT/EP2005/002869
3- [ benzenesul fonyl - (4, 5-di met hy#t oxazol - 2-yl ) -nmet hyl ] -
cycl opent anone and (4-chl oro-phenyl)-hydrazi ne

hydr ochl ori de was prepared (RS, SR)-2-

[BxampdnBsul f onyl - (4, 5- di met hyl - oxazol -2-yl )-nmet hyl ] -7-
chloro-1, 2, 3,4-tetrahydro- cycl openta[b]indole, as a

E&#,}J %%ﬁ#ﬂ%&%@ foﬁ%fg%‘]iégraewﬁ%ﬁgsc\éggé %ngl g‘%&%ﬁl% convenﬁonal

coaire: t abl ets containing the foll ow ng ingredients
can be manufactured in a conventional manner:
I ngredients Per tablet Kernel: Conpound of formula

* (Ingredizgnts ng 200.0 ny Mcrocrystalline cellul ose Z3rBapsule

43.5 nmg Lactose hydrous 60.0 ng 70.0 ng Povi done
@Bnﬂ@@?ﬁo%‘ﬂ@(ﬂg Sodi um-starch gl ycolate 12.5 n@5.0mg
Tacfdséy Magnesium stearate 1.5 nmg 4.5 ng (Kernel 150.0 mg
ﬁ%ﬁﬁht& 20.0 ng 350.0 ng Film Coat: Hydroxypropyl

9F4%8 lulose 3.5 ng 7.0 ny Pol yet hyl ene gl ycol 20-0mg
G0 0.8 mg 1.6 ng Talc 1.3 ng 2.6 ng Iron oxyde 50mg
(yellow) 0.8 ng 1.6 ng Titan dioxide 0.8 ng 1.6 ng 5

The components are sieved and mixed and filled into capsules of size 2.

Example C

Injection solutions can have the following composition:

Compound of formula (T) . 30mg
Polyethylene Glycol 400 150.0 mg
Acetic Acid | g.s. ad pH 5.0
Water for injection solutions ad 1.0ml

The active ingredient is dissolved in a mixture of Polyethylene Glycol 400 and watér_for

injection (part). The pH is adjusted to 5.0 by Acetic Acid. The volume is adjusted to 1.0 ml

- byaddition of the residual amount of water. The solution is filtered, filled into vials using

15

an appropriate overage and sterilized.



The active ingredient is sieved and m xed with
niicrocristalline cellulose and the mxture is
granul ated with a solution of polyvinylpyrrolidon in

wogq%si%‘{zg%ge granulate is mxed with sodium SLI?({TZEV,O%?’%’ZS@

10

20

and magesi unst ear at e _and conpresse
kernels of 120 or 10 350 .ny ré&ﬁ’%c’tivel y. The kernels
are lacquered with an aqueous fol ution / suspension of
the above mentioned film coat 8882005/ 092856
PCT/ EP2005/ 002869 -131- Exanple B Capsul es contai ni ng
he fol |l gw ng ingredi ents be manufactured in a
gbnventi %ﬂl&%‘%ﬁgg}e%%flégbems Per capsul e
Compound of forrmula (1) 25.0 ng Lactgse 150.0 ngy
Mai ze starch 20.0 ng Talc 5,0 ng 5 The conponents

are sieved and m xed ang 2% ed i ntgsapsul es of size
2. Exanmple C Inj ﬁ;@t)l | utigns ca 3

e
fol | owi ng conposttin: ouhd of la®l) 3.0, ny
Pol yet hyl ene Qd ycol 400 150x0 niN"AcH AcTRE - ad
pH 5.0 Water for injection sol ution 50 Qi | 10
"The active ingredient is dissolved inta ture of

Pol yet hyl ene d ycol 400 and water for injection
(part). The pHis adjusted to 5.0 by Acetic Addl) The

volune is adjusted to 1.0 nil by addition of the
resi dual amount of water. The solution is filtered,
LY into vials using an appropriate overage and

steri
n

Rr!

Lized. 15 %0&_)5/ 92856 PCT/ EP2005/ 002869 -132-
ected from

1s an integer se 0 3;
is independently selected from the group consisting of halogen, ~CN, -NO,,
-SO,Me, lower alkyl, trifluoromethoxy, -OR", piperidinyl, pyrrolidinyl, and -

N(R™)(R™), wherein R" is independently selected from lower alkyl and H,

XL X% X3, and X* are independently selected from nitrogen and carbon, provided

that no more than two of X3, X%, X%, and X* canbe nitrogen at one time, and when
two of X, X% X3, and X* are nitrogen, nis 0, 1, or 2; '

k is an integer from 0 to 1;

B isH |

R*  isH, alkyl, or halogen;

R*  is aryl, heteroaryl, alkylaryl or alk;dhete'roaryl, all being optionally substituted with

" from one to five substituents independently selected from the grouﬁ consisting of

halogen, allcyl, ~OR®, lower alkynyl, and NR¥R®, wherein R* is lower alkyl or —H,
R* and R* independently from each other are hYdfogeﬂ or alkyl, or NRZR® i
piperidinyl or pyrrolidinyl, or R* is alkyl; | '

RS is selected from the group consisting of

%——(CHz)m —COOR” ﬁ— (CH,), —OR™;
- %‘(CHZ)m ——CONR™R™, F(CHz)m —ON ;

o -5—.(CH2)m —aryl:  and %-_—(Ci-la)m ~—heteroaryl;
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Cainms 1. Conmpounds of the formula (I) 2 R(R) )k o
n X~x4 Ns SRA H2R5 O (1) 5 wherein nis an
i nteger selected fromO to 3; Rl is independently

W%@%&from the group consisting of hal ogeRcrEehhos/oo2sso

| ower al kyl, tri ngororret hoxy, -OR",
pi peri di nyl, pyrrolldlnyl and>? "10 N(R') (R11),
wherein it" is i ndependent I y sel ected from | ower alkyl
and H, X1, X2, X3, and X4 are independently sel ected

I rom s;a.tdxfi@];]?éd hatekoasyl being opﬁ@ﬂal@&dbsﬂtﬁ&ﬂ AQnER endrBPBsitions with
WO O

a n at one tifre,
and vREHOT Q5 xgﬁkt“en é%ng%mg’ Rlpcledrom ntthe gerrp fpnsisting of H,
0, 1,hadgeR; lokvet Skﬁmndrqt:egﬁa’i% wagei to 1, 1s R is H
R3 is H alkyl, hal ogen; R4 is aryl, heteroaryl,

al kylaryl or. alkylheteroaryl al | belng optionally
Subst i t UtdisWelebredf £ ﬁ{éeﬁ[:()%ﬁf ERisBHP f—luga?lhﬁ lower alkenyl and

[ ndependent ly selected fro roup consi

hal ogen,alislagyl, seid atigdary] bring Gﬁm%}&ﬂy jsit ﬁﬁdterﬂlmmar more positions

wherein o H, O n 54
i_n-depenJB ﬁt}ldyéf(!rro%{%g%gﬁmeﬁ%k%re éeé—'ﬁ g;rC?O ﬁr,ld ~CH0R™,

“or NR42RéBrein Rpisplyl e+ or pyrrohd| nyl, or R4 i S

alkyl; RS is selected fromthe group consi sting of
---(CH’?)m COORS ; -(CH2)m -0OR51; (CH2)m - CONRSZR51

~ (CH2) B> @]owera!kylo@@[—ﬁ Ym-aryl; and ~--(CH2) m

-heteroaryl ; WD 2005/092856 PCT/ EP2005/ 002869 -133

said aryl and heteroaryl being optionally substituted

at one &% rivrEg gkl tdydosik tOOOR™, -N(R®)(R®), -CH,0H, -CN, CFs, -
CONH,,
-CH,0R® or -CONR™R®, wherein R” is independently selected from the
group consisting of alkyl ,—H, -C(Q)-aryl, -C(O)-alkyl, or ~C(O)-heteroaryl,
and R*is selected from the group consisting of H, alkyl, C(O)CFs, -C(O)-aryl,
-C(O)-alkyl, .
—C(O)-heteroaryl, alkylaryl and alkylheteroaryl, and wherein said aryl,
hetetroaryl, alkylaryl and alkyl-heteroaryl are optionally substituted at one or
moré positions with one or more of alkyl, —CN halogen, -COOR", and -
CH,OR", wherein R¥ is lower alkyl or —H, or R*® and Rs‘s together with the
atom to which they are attached forma nng,

‘or R is aryl which can optionally be substituted with benzyloxy, carboxy,
lower-alkoxy-carbonyl, hydroxy-lower-alkyl, halogen, carbamoyl, lower-alkyl-
ca.rbal\noﬂ, di-lower-alkyl-carbamoyl,

m is an integer selected from 0 to 2;

~ vis an integer selected from 0 to 4;

and pharmaceutically-acceptable salts and/or pharmaceutically-acceptable esters thereof.

2. Compounds according to claim 1, wherein

n is an integer selected from 0 to 3;

R! is independently selected from the group consisting of halogen, -CN, -NOy,
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~forma ring;

- selecte

one or nore susbtituents independently selected from
the group consisting of H  hal ogen, |ower alkyl and
(CH2)" R53, wherein 5 R5' is selected fromthe group

WOQ@(B%%SE”Q of H, alkyl, |ower alkenyl and a'ﬂ(ﬁ/ﬁﬁﬁ%/ﬂmsw
r .

sal d al kyl aryl. bei ng opti ona_I1I3¥ substituted at one
nore positions wth one or nore of |ower alkyl, -CN,

2?” ?%srl%o’ I%Q%Y b ot %%@% Y\%?Bp%%d Rﬁf&“i@fby%ﬁmﬁm R is

cyclmﬁpley&e;ﬂy@@@&:dﬂd@ﬂ&ﬁ?e@ﬂﬁ@b and2OH, -CN, CF3, -

X' RodheHAENT |y SBF SABITPON ¢ egte“éf“ E50h MGG frchgesbpr, provided

al kythat,mobnoreGhad) tﬁb}dfgl X?g@f I caxoge }_uf_vowm ﬁt one time, and when
er. n R5 IS se e romthe group
con#gpfkg}%aﬁ and yfre ETpgesrs 1s (?éeé)' aryl ,

k - O @ arirkepler frof o et eroaryl, allrylaryl and

alkylheteroaryl and wherein sald aryl, 20

Rhet é%HaryI al kyI aryl and -al kyl - heteroaryl are
RIOpt i;00¢ , SUbssddited at one or nore positions with

Jone or e of alkyl, -CN_ hal oge - COOR57, and -
CH2G}R€'Z’1 hetesoasyln aligiarylor| @%éhetﬁifpm'ﬁ allrbeing optiorREs subsiituted with

RSGH LYRRD € ﬁ% Eﬁ%%nﬁent@ir?c}@p V\ﬁg Y‘@'y%@le&%@ﬁ@rﬁ }?yo%g %Hsmﬁng of

can opt1on
su bshaIanm,ewH«:yi:\nmm— Whﬂxqm Yis bowey alkyb 6r —H, or R* is alkyl;
| ower - al koxy- carbonyl, hydroxy-I|ower-al kyl, hal ogen,

car banmoyl , | ower - al kyI car banoyl ,

Rdi - Iwmctallﬂ(gﬂl{hagimmhsmgef an i nteger selected

fromO to 2; 30 v is an integer selected fromO to 4;

and pharjmaceuti cal |l y- accepg1 e salts and/or .

phar mac eutd&H,).- accePORe (§Hzﬂ,gr€0'fOR12

Conpounds according to cl ai m 1, wherein 35 nis an

i nteger selected fromO to_ 3, RYis independently
C{\ﬁ—f—f—quzb'le—gfdﬂﬁm E?Stl Hgl egeAcN-;CN,

g—‘(CHz)m ~—aryl:  and }‘(CHz)m —heteroaryl;

said aryl and heteroaryl being optionally substituted at one or more positions with

~ ome or more susbtituents independently selected from the group consisting of H,
lialogen, lower alkyl and (CH,)R®, wherein

R is selected from the group conmsisting of H, alkyl, allyl and alkylaryl, said
' a]_kylaryl being optionally substituted at one or more positions with one or
more of lower alkyl, -CN, halogen, -COOR®™, and -CH,OR™, wherein R**is
5 - -alkyl or —H; |

R™ islower alkyl or —H;

R is H, aliyl, cycloalkyl, -COOR®, -N(R®)(R®), -CH,0H, -CN, -CONH,

-CH;0R* or -CONR™R™, wherein R* is independently selected from the

group consisting of alkyl ~H, -C(O)-aryl, FC(O)Qa]kyi,, or —C{O)-heteroaryl,
and R® is selected from the | group consisting of H, alkyl, -C(O)-aryl,
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WD 2005/ 092856 PCT/ EP2005/ 002869 - 134 -SO2Me, | ower
al kyl, trifluoronethoxy, -ORl1l, and -N(R") (R I),
wherein R31 is independently selected from | ower

wo?é)*%(btz X d H X3, X2, X3, and X4 are independGi,@:tl.ﬂ@{t,20%,002869

from nitrogen and cagggn provided that no
nore than two of X1, X2, X3 X4 can be nltrogen at

ti d x4 .
o bpor CONMEO) oy, Kirtatst ant S ittechitesh g wherein said
1, R |za'y]L—ﬂletR®aqd dH;:ylﬁlyk@dd,alk}d Mrowhﬂe%ﬁbﬁa]ﬁf Mbstituted at one

het er oar aI k | het er ei ng
opt i onal Yy suelbg%g% ﬁ?ﬁ/e I—PPF%H‘QM t‘Q%L gen, -COOR™, and
substit uéﬁ{o@Rsﬁdd&eﬁﬁ it tsymﬁ@ dArylesd 1 om rtiengrge @oﬁ_ther with the

consi st en, and - OR41, wherein R
i's Iomeraqg?"&?l‘”bé?ﬁg% / F1§°%¥Rﬂng' R5 is selected
fromthe group consistlng of --(CHZ)m COOR51 ;-(CH2) m

OR51 CH2) m CH2)m-CN; -(CH2)m-aryl ;
and ?@éﬁmtgﬁéf%m%m% said aryl and heteroaryl

bei ng optionally substituted at one or nore positions
with one or nore susbtituents independently sel ected
from‘fﬁéng‘i%&fﬁsélé‘ﬁ%‘i&‘@f’%m&f H, hal ogen, |ower alkyl
and (CH2),R53, wherein 20 R51 is selected fromthe
group consisting of H alkyl, allyl and al kyl aryl,
i Rharmpeauiiralyyaccensible sabis ehd/on Phyrmsaskuticallytagcepiabloesters thereof.,
or nore positions with one or nore of |ower alkyl,
-CN, hal ogen, -COOR54, and -CH20R54, wherein R54 is
al Ryl ofComporndRrEzording towey cakkof Klabms 1 14 2,RERréis ekth of X', X% X7,
aI kyI gxgl%c& - COOR55, - N(R55) (R56), -CH20H, -CN,
0 “or - CONR55R56, wherein R55 is
[ ndependent ly selected fromthe group consisting of

O) s Foar 9} acc@fyﬁima%%’%gé’mé’%géﬂ% L inpgrsip G is nitrogen and

group cemﬂmft){nﬁ ,ahd XMis atbopl , -C(O-aryl,

5. Compounds according to any one of claims 1 to 4, wherein n is 1, X2 is carbon
and R is directly attached to the X* carbon.

6. Cbmpou.nds according to claim 5, wherein R’ is selected from the group
consisting of halogen, cyano, nitro, SOzMe, lower alkyl N(Me),, NHMe and
piperidinyl.

7. Compounds according to claim 6, wherein R® is halogen.

8. Compounds according to daim 7, wherein R is Cl.

9. Compounds according to any of dlaims 1 to 3, wherein n is 2.
10.  Compounds according to claim 9, wherein each R'is halogen.

11.  Compounds according to claim 10, wherein X* is carbon, and one of the R!
groups is directly attached to the X° carbon.



WD 2005/ 092856 PCT/ EP2005/ 002869 -135 -C(O -allcyl,
-C(O -heteroaryl, alkylaryl and al kyl heteroaryl, and

wherein said aryl, heteroaryl, alkylaryl and

al kyl -heteroaryl are optionally substitut edcﬁm‘?ﬂﬁoos‘?{fozs@

Wo0098%9 ti ons with one or nore of al kyl, -
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hal ogen, -COOR57, -and CH-, ORSIB% “\Wierein R57 is | ower

al kyl or_-H, or. RS5 and 056 together with the 5 atom

t 0 “fhi cf@qqawﬂ&sé“&?@géﬁ%anf BRePErlaims g to il whezein k is 0.

i nteger selected fromO to 2; v is an integer

sel ected fromO to 4;, 10 and )

phdfrmac &ampennds aacedingip pay gns ekclaimg/lép 12, wherein R® is H, halogen
phar nacgﬂtnil&g{,ﬂ y-acceptabl e esters thereof. 3.

Compounds according to any one of clains 1 to 2,

wherein each of X, X2, X3, and X4 is carbon. 15 4.

Conpoun [ 4 [ 2. p3: -
whader n SpEF S aBrbe 3 aP O B iy T8 13 Wirgin ) it B ov methl.
carbon. 5. Conmpounds according to any one of clains 1

to 4, ejn. mn.i . LS. carbon. 20 a .S 194 -

i b | \CipissBelipgdo by R §g R4 g R s arvlor
accor di dgtdroargl, ail beibg optienadlysuBRiitied sathefttadnk to fivé Litbstituents
group cORsi st f hal.oge cyano, nitro Q2Me, &
Power arROPes Ry Secti Ao Hy ety Gimeiiting of haagep, allyl, ~OR,
go np Cg un dsWaCﬁd By, agd NRERE) wfih;ﬁein\gtfé\fl\sh%ﬂencﬂlqﬂ_ 'R'Sr X | Iéi%&hd R®

. nmpqQupds accordi ng t.o al er el I.S e
30 9. odﬂfﬁafﬁggmﬁ(c@wgﬁ%o %E‘W@fogem aF FHEYIgOR RER™ s piperidinyl
wher ei n d}ﬂyﬁogdmyggrgeglmqmylaccor ding to claim?9,

wherein each Rl i's hal ogen. 11. Conpounds according to

claim 10, wherein X2 is carbon, and one of the R1 35

gr g$ps i@orﬁb&ﬁﬁs'a)éc&&ﬁl%“tsﬁg bRe b\ @aid 1681BORherMD R is selected from
2005/ 092856° PCT/ EP2005/°002869 - 136
the group consisiting of napthyl, pyridinyl, methyl, phenyl or mono-or di-
substituted phenyl, wherein the phenyl substituents are halogen, N(lower

a]]qu)z'or OR™, and wherein R* is defined as in claim 1.

17.  Compounds according to any one of claims 1 to 16, wherein R* is phenyl, or
mono- or di-substituted phenyl, wherein the one or more substituents are

~ halogen.

18.  Compounds according to any one of claims 1 to 17, wherein R is phenyl, 4-
_chlorophenyl, 3-flucrophenyl, or 3,4-difluorophenyl.

19.  Compounds according to any one of claims 1 to 16, wherein R*is phenyl, 3-

bromophenyl or 3—dimethylaminophenﬂ.

20.  Compounds according to any one of claims 1 to 19, wherein R” is selected from

the group consisting of
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12. Conmpounds according to any one of clains 1 to 11,

wherein k is 0. 13. Conpounds accordi ng to any one of

claims 1 to 12, wherein R3 is H, halogen or nethyl 5
Cbnpounds according to any one of clains

14.
WOHEYMHYR3 is F or nethyl- vVn]gy Conpounds acggjllﬂgl’%ﬁ {04286
&

any one of clains 1 to 14, 3in R4 is aryl or
heteroaryl, all being optionally substituted with from
one to five substituents 10 éTnd pendent|y sel ected
fromthe gEtnm HsistEOAR ha H| kH—orOR41

| ower al kynyl and NR42R43, whetein e 1s |ower al kyI

or -H R42 and R43 independently from each other are’

- hydrogen on al kyl, or NR2R43 i pi peridinyl or

pyrrolidin C s-oyer  akk 6.
accordi ng to any]_g)r{ﬁl‘b of cl ains &('1’65 V\,hgregﬁ ﬁﬁi $
selected from the group consi si t| ng of napthyl,

pyri di nyl, nethylé phenyl or nono-or di- substltuted

phenyl, wheggin t O&@ﬁg) -sURsttddignt s are hal ogen,

N(I ower al kyl)?2 415 "and wherein R4l is defined -
as in claim1. 20 17. Conpounds according to any one

of claims 1 to 16, wherein R4 is phenyl, or nono- or

di - su bStsmﬂl]ie&dqu’h]dﬁwﬂlg opiierally sulistigitehat @re ovomere positions with one

any one e arhgictens Sepeqgopy STERHT RonT HECLRLD FobGsing of 1,

chl or opnﬁla)gbn,lawéﬂamqﬂﬁﬂ&emﬁvasémlﬁeréndl f | uor ophenyl .

19. Conpounds according to any one of clains 1 to 16,

wherein R4 is phenyl, 3- bronophenyl or

3- di net Ip#l amcnepachyh. thd &Q; cdel 6651, atigyr aliyh@nd ellcylaryl, said
any one of clains 1 to ghere S is selected‘fro,dl

the gro lpeérgg ﬁEtl% 8)376‘. or more posittons with one or
PCT/ EP2Q5/03 3808 a]ky113@N halb%)-COORSm%HZORM, wherein R™ is
~-(CH2)m-0OR/1 ~ ---(

- CONR5 2 Rékyl thH(CHZ)m heteroaryl . sai d het er oar yl

bei ng optionally substituted at one or nore positions

with one s
R is lower alkyl or —Hj

R® is H, alkyl, cycloalkyl, -COOR®, -N(R**)(R*®), -CH,0H, -CN, -CONHs,
_CH;OR® or -CONR™R®, wherein R” is independently selected from the
group consisting of alkyl ,—H, -C(O)-aryl, -C(O)-alkyl, or —C(O)-heteroaryl,
and R is selected from the group consisting of H, alkyl, -C(O)-aryl,
-C(O)-alkyl, ~C(O)-heteroaryl, alkylaryl and alkylheteroaryl, and wherein said
aryl, heteroarly, alkylaryl and allcyl—hcteroaryl.are optionally substituted at one
“or more positions with one or more of alkyl, -CN, halogen, -COOR”, and
-CH,ORY, wherein RY is lower alkyl or <H, or R* and R*® together with the
atom to which they are attached form a ring; |

m is an integer selected from 0 to 2; and
v is an integer selected from 0 to 4.

2L Compounds according to any of claims 1 to 20, whereinm is 0.
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or nore substituents independently selected fromthe
group consisting of H 5 hal ogen, |ower alkyl and
(CH2), R53, wherein R51 is selected fromthe group

w&?(i@/bﬁfﬁslang of H alkyl, allyl and alk)laryl, ﬁaflﬂrzooamozsw

aryl bei ng optlonally S tituted at one or
p03|t|ons with one or nore of"9ower alkyl, -CN,

4 o sr g R g or s g 1 ggted from the group
aI kyI Gyeikead 61 , - COOR55, - N(R55) (R56) _CH2OH, - CN,
_CONH2, 15 - CH20R55 or - CONRG5R56 Wherein R55 is

i ndependently selected fromthe gr oup consi sting of
O-aryl, -¢(O-al kyI

al kyl ,-H -
-C(O) - het eg oar and % omthe}) gr oup
consi sti ng\ of &Hdhkyl 86& ) - akyl, W 1

-C(O-heteroaryl, all cyI aryl and al kyI het er oaryl and
wherei n said aryl heteroarly, alkylaryl and

al kyl - het er oarﬁg %e opt| onaII substituted at one %0
or nore pogi &; and (GH ;;J.k-y‘I—CONR R
hal ogen, -COOR57, and CH20R57," Wherein R57 is |ower ;
al kyl or -H or R5 and R56 together with the atomto
which they are_attached forma ring; mis an integer

_sel ect ewheretnRY iscselertednflomXbe \group awnsus@ggérﬂ,sdkﬂcam alkylaryl

100 2o PighalEon R U G REHRL A e AP mBle 6t Bl iy, -
PCT/ EPZ00&deR0288300RIB swheteinRitpoalld s adEandi BT i dower alkyl or

- claim19 5 1s,selected fromthe group
consi st¥ L}‘ngﬁtferé(%}s‘ieé&g 1 )m 0oe ~ ---(CH2)m

-CN and ~---(CH2)m C(]\IR52R51 5vvherein R5'" is

TR ar GPPBBR AP O o 2 Bhmeta R Hefd fpihe rou

one or &mfsﬁ,mﬁgof ovver aI kyl, -CN,

'}—(CHZ),“ ~—heteroaryl ;

said heteroaryl being optionally substituted at one or more positions with one
or more susbtituents independently selected from the group consisting of H,
‘halogen, lower alkyl and (CH,),R™ and, wherein m, v and R are defined as in
claim 1.

24, Compoimds according to claim 23, wherein said heteroaryl is selected from the
' group consisting of | '



hal ogen, or -COCRS4 , wherein Rsa is alkyl or -H and
R52 is lower allcyl or H and, wherein mis defined as
inclaiml. 10 23. Conpounds according to claim 20 or
21, wherein R5 is selected fromthe group consistin

W6F2003/09¢488) m - het eroaryl ; sai d heteroaryl _bei g T/EP2005/002869

10

15

“consi st

optional |y substituted at one -dB%mwore positions wth
one 15 or nore susbtltuents |ndependently sel ect ed
fromthe group consistR gcag | ower agkyl
and (CH2), R53 and wher ei n yand g%%‘grq{deflﬁa
in clai Gagepounds conQ|ng to gla

wher ei n Mte?bar is se}e@ed froM 3?# 20 gr 51
' /0

\

V\D2005/ 092856 CTI EP2005 2869 -

R53 V( ) RG3V(CH2) RG8 N 'F N Np\ ~( R53 N D N N )
N \i D (CH2)VRG3 ~ NR5\ NR58 N\ NN / R38 N/ !
R50 N, CHZ)VR53 CH2)\R53 CH2) VRS 53 N\ (CHZ)~53 R5

\~ NR58 (C~j2)"(~ -D2 Dz DZ wherein v and R53 are

as defined in g#§; 319, R58 is independently sel ect ed

from H h d | owner ﬁl kyl, |§?5£) or S, and D2

is 0, S gr NRS8, andgsshenet™n, N’N

?/N\Rsa ; /\’k Rss ’/L‘\“‘N’ N

CH,) R CH R CH,) R
| N/g/(c“' G (CH,)R®
3

wherein v and R™ are as defined in claim 19, R5 is independently selected from
H, halogen and lower alkyl, D" is O or S, and D*is O, S, or NR*, and wherein,
when said compound contains two ((_“,I-IE)VR53 groups, said groups nﬁay be
.o'ptionally joined together along with the atoms to which they are attached to

form a ring.

24. Compounds according to any one of claims 1 to 19, wherein R is selected
from the group consisting of

}—(CHa). —aryl;

Wherem arylis selected from the group consisting of: -

| XS/)K

“wherein R* is as described in claim 1, and wherein X°, X, X7, X% and X® are
selected from carbon and nitrogen with the proviso that no more than two of
X%, X5, X7, X® and X® can be N at one time, and wherein m and v are defined as

in claim 1.

-
3



when sai d conpound contains two (CH2)vR53 groups, said
groups may be 5 optionally joined together along with
the atonms to which they are attached to forma ring.

24. Conpounds according to any one of clains %C%%P%@SIOOZS@

WORWFBIZSRS is selected fromthe group consisti

10

15

20

(CH2)M -aryl 10 wherein aryl”i[‘%osel ected fromthe
group consisting of yy6~ J3- CHZVR53l t CH2)VR 53
wherein R53 is as described in claim1l, and wherein

X5, X85 ¥bmpSunAbsbcXiak & cioed ofteikrdinhemsqar bon and
nitrogen wth the proviso that no nore than two of 15

X5, X6, X7, Xs and X9 can be N at one tine, and

Sos 63 e R EIH RS B ol Ml e bty
accor détleged froul the graxp, conbisting of ewadiazolyl, zwrcra&s Apd beizothiazolyl,
accor %@% ARG R0 ol AllBiched PR 1wl ngé i carbonyl

het er oar . roup consistin
oxadi @z phgiyl, whigz pharyl Brgtiveabosdhistitged/with cafbory lower alkyl

het I ti [ 4. ' K I kyl,

over <aitoyy SaRRRaAE & fovspakyh ehiimiid |, DB 1Y

optional Iy substituted with carboxy, |ower alkyl

27 Catp St e breaffin be TPk BuetigRoEr AR 1.5} omadinzol-2-
5- met 5~ (Alb&zéicaxiddhethyl eskr)-{1,3,450xadiahelr2-91, 6-(@elsbnzoic acid)-
e (1 83h St uiddr 251 52U BAR A 3,00xd BiREIRR £ia-

(1, 3, 4iexagibaapdmide) (1,54 ckadianslatiyl] @) (cfrboylit) idaietybéster)-oxazo-

-2-y1,5-(4- dinethylbenzanm de)- (1, 3, 4) oxadi azol - 2-yl,

4-(carzb§ﬁlbie%z°gﬁ'dz‘ﬁ“é}t? | ester)-oxazo- 2-yl or

benzot hi azol -2-yl . 15 28. Conpounds according to any

of cl ?ZIS.mS CO:I]-JI]}J(?UB 7hcc%?<%51%%ct> g]:rljlr gte cclal?ﬁ/s ft%rz%lchaaréc‘!tear}zed%% formula (Ta)
2

R

(1a)
wherein R, R%, R, R%, R®, n, k, Xl, X2, X® and X are as defined in any of daims 1 to

27.

29. Compounds according to any of claims 1 to 27, characterized by formula (Ib)
_ _ 2

(ib)

wherein RY, R% B2, R: R%, n, k, X, X5 X% and X? are as defined in any of daims 1 to
27. | | |
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12)k O(R)nH,,, o XNSS4 H= 2R OR (la)
wherein R, RZ, R3, R4, R5, n, k, X1, X2, X3 and X4
are as defined in any of clains 1 to 27. 20 29.
Conpounds according to any of clains 1 to 27

| WOHRMARE | zed by formula (1b) _RZ Xz1 )k (RB%T’EFZ&immsw

Ng\ R X43250 (lb) wheref#R, R', R3, R4, R5,
n, k, X, X2, X3 and X4 are as defi ned in any of
clains 1 to 27. WD 2005/092856 PCT/E1l' 2005/ 002869 -

141 380. €e uﬂ@ssacegﬁﬁﬁcdtmyt@m&mxlaﬁﬁm@éz@ 586884 fofnOhe group
sel ected fromthe group consisting of

BenzenesEﬂ@@ﬁfﬁgD(G chloro-2, 3, 4, 9-tetrahydro-| H car baz
ol -2-yl)-acetic acid 5 nethyl ester;

Benzen esgéﬂz@ﬁwuiféﬁylf(lsm&&z 3 4@&@&&&&%@!&6&1@&1@ Afetic acid
ol -2-yl)-acetic add nethyl est

(RS, SR) - @eﬁé’hﬁéﬁesulfonyl 2-(6- chI oro-2,3,4,9-tetrahyd
ro-1 H carbazol -2-yl)- propionic acid nethyl ester; 10

(RS, SR) - Eeﬁ@ﬂéﬁﬁ@ﬁ*ﬂ(@ﬂw&oi’z 1,95t ety 3- 13- faPatQly. AU Ebtic acid
ro-1h Cartukg:?hzy(l) Lster

(RS,SR)-2-Benzenesulfonyl-2-(6-chloro-2,3,4,9-tetrahydro-1H-carbazol-2-y1)-

propionic acid methyl ester;

(RS,SR)-2-Benzenesulfonyl-2-(6-fluoro-2,3,4,9-tetrahydro-1H-carbazol-2-y1)-

propionic acid methyl ester;

_{RS,SR)-2-Benzenesulfonyl-2-(6-methyl-2,3,4,9-tetrahydro-1H-carbazol-2-
yi)-propionic acid methyl ester;

(RS,SR)-2-Benzenesulfonyl-2-(6-nitro-2,3,4,9-tetrahydro-1H-carbazol-2-yi)-

propionic acid methyl ester;

(RS,SR)-2-Benzenesulfonyl-2-(6-cyano-2,3,4,9-tetrahydro-1H-carbazol-2-yl)-

 propionic acid methyl ester;

(RS SR)-2-Benzenesulfonyl-2-(2-chloro-6,7,8,9-tetrahydro- 5H-pyndo[3 2-
blindol-7-yl)-propionic acid methyl ester;

"(.RS,SR)~2—Benzenesulfonyl—2-(2,3,4,9—tetrahyd.ro-— lH-éarbazol-Z—yl)—

. propionic acid methyl ester;

(RS,SR)-2-B enzenesulfoqyl—z-(6—methane$u]fohyl—'2,3;4,9—tetrahydro— 1H-
carbazol-2-yl)-propionic acid methyl ester;

'(RS,SR)-2-Benzene_sulfoﬁy1—2_.—(8-ﬂuoro-2,3,4,;9—tetrahydro-1H—carbaz01-2-y1)- '

propionic acid methyl ester;

(RS,SR)-Benzenesulfonyl-(6-chloro-2,3,4,9-tetrahydro-1H-carbazol-2-y1)-

fluoro-acetic acid methyl ester;



propionic acid nmethyl ester;

(RS, SR) - 2- Benzenesul fonyl - 2- (6-net hyl -2, 3, 4, 9-t et rahyd
ro-1H carbazol -2- yl)-propionic add nethyl ester;

(RS, SR) - 2- Benzenesul fonyl -2- (6-nitro-2, 3, 4, 9- téﬁ@%%oz%g

WQ2(008{0¥28Fbazol - 2-yl )- 15 propionjc acid net hyI

10

(RS, SR) - 2- Benzenesul f onyl - 2- ('6148)fano 2,3,4,9-tetrahydr

(7, 57y - S0ben rrebrBigR-Bore @rphet ook Bl Sektioayarbarol 2

ro-5H py Geétd adid BdttpTi@ter;’- Y| ) - propi oni ¢ add net hyl
ester;

RS, SR nesulf 2,3,4,9-tetrahydro-| H car
ol 5. X <EERERIeRU LA B (2 3o Satetradrgr L ooy,
(RS, SR) ﬁu&@ﬁﬁﬂ@&d&hﬂa@h‘)}le&eﬂ6 met hanesul fonyl -2, 3, 4,9
-tetrahydro-1H car bazol 2-yl)-pr Opl onl c acid met hyI
ester; 2 Be ?sulfonyl oro-2

ot ot an RS b wanaREomIas ;hr?moz’s%% et i anbazol 2-51)-

et hyl eghéfo-acetic acid methyl
(RS SR) - Benzenesul f onyl - 6 cﬁl oro-2, 3,4, 9- tetrahydro 1

H: carba - fl ic acid rret ester;
2005/ 092@% écé?@%@%?@gééﬁglorﬂﬁw S-feah dro -5H-pyrido|3,2-
(RS, SR) - 5}311&&1[7,&?%1ﬂlﬁE‘d{JacéticLé@fd%ethyl ester; _
(6-nmethyl-2,3,4 tetrahydro- 1H-carbazol -2- yl)-acetic

~ add neth
(RS, 5 ks SRk Birenesifooyidsdyame: b fon 834 briamgtden L H-carbazol

-carbazoh.—@-_ﬂﬁam gcgﬁ@icgdﬁﬁg{ﬁgst&cm nmet hyl ester; 5
(RS, SR) - Benzenesul f onyl - (6- br onp- 2, 3, 4 9 tetrahydro | H

- car bazol - fluo cetic aci este

(RS, SR) - é%%%—%hﬁ%ew Pnﬁ A6RpEIan? upr%*fég%% &tﬁiaﬁvdfcafl@ ~carbazol-
H-pyri dozlyd)-fuordi dcBEOACd méthyt Edtbior o- acetic acid net hyl

ester;

(RS, SR) Eﬁnzenesul fonyl. - -7-fl uoro- O-tetr

- ahydro-| %é%%%rlz&ils@ffwlﬁﬁ Da]e%@#cte%hﬂdfﬁet hyl
~ester, clopenta] %mdol-z-ylz groplomc acid methyl ester;
(RS, SR) - Benzenesul f onyl br ono- 5-f I Uoro- 2, 3,4, 9-tetr

15

20

25

hydr o- | H bazol -
anyare:- (RS Calri)—%-ZBoenzeneSLﬂfonyl—Z (7-bromo-1,2,3,4-tetrahydro-

cyclopenta[b)indol-2-yl)-propionic acid methyl ester;

(RS,SR)-2-Benzenesulfonyl-2-(7-cyano-1,2,3,4-tetrahydro-
cyclopentalblindol-2-y1)-propionic acid methyl ester;

(RS,SR)-2-Benzenesulfonyl-2-(7-methyl-1,2,3,4-tetrahydro-
cyclopenta[blindol-2-yl)-propionic acid methyl ester;

- (RS,SR)-Benzenesulfonyl-(7-chloro-1,2,3,4-tetrahydro-cyclopenta[b]indol-2-

~ yh)-fluoro-acetic acid methyl ester;

(RS,SR)-Benzenesu]fonyl—(? -bromo-1,2,3,4—tetrahydro-cydopenta [blindol-2-

y1)-fluoro-acetic acid methyl ester;

(RS,SR)-Benzenesulfonyl-(5-chloro-1,2,3,8-tetrahydro-4,8-diaza-
cyclopentafajinden-2-yl)-fluoro-acetic acid methyl ester;

{RS,SR)-Benzenesulfonyl-(7-bromo-6-fluoro-1,2,3,4-tetrahydro-
cyclopentafb]indol-2-y1)-fluoro-acetic acid methyl ester;



| 2-yl )I-fI uor o-acetic acid nmethyl ester;
(RS, SR) - 2- Benzenesul fonyl -2-(7-chloro-1, 2,3, 4-tetrahyd
ro- cydopenta[b]in(lol-2-yl)-propionic acid nethyl

6
W&%@%@&f 2- Benzenesul fonyl - 2- (71 by ono- 1, 2, 3, 4IECeTt/EP2}2'bdo028 ?
o- cycl openta[b]indol-2-yl)-propionic acid nethyl

ester; -

(RS, SR) - 1 %%’22%%3%68 Hom (g hromo 8 flaoro- 12,3 4rteteabydagy o
o- cycl opetanspib) ZZﬂ%ﬂ)lﬂpI-@f;ﬂtmmud methyl esei;hy |
ester;

Esszng:ygz ent a[ ] 1 ngg{b}’%zl Is(ezraﬂg&prpﬁlrﬁ %ﬁé%ﬁlﬁeﬂﬁ ggﬂlalene'l_

est er;  sultonyl)-propionic acid methyl ester;
(RS, SR) Benzenesul fonyl - (7-chloro-1, 2, 3, 4- tetrahydro c

5 ydopent af i s)99) 5. En1oth 73 h@o{e&aﬂfcﬁg 153648, )I;B/ 2-(naphthalene-2-

este
(RS, SR) - gdforghasopipoiycid(methybester] , 2, 3, 4-t et r ahydr o- cy
dopent a [b] i ndol -2- yl1)-fluoro-acetic acid nethyl

ter; .
(RS SR - BRI P iomo P ety L gpeasol gl e gichloro-
, 8-di az ewymsbﬁﬁand)armpmmemdn}dﬂ)ylbﬁmr o-acetic acid

nmet hyl - ester;

7S50 - Genanneu AR LSRR el R 3 Sl .

met hyl e@{@m’ 1 \nEp1Pi00is 20d2888yRSErEP2005/ 002869 - 143
(RS, SR) - Benzenesul fonyl - (7-brono-8-fluoro-1, 2, 3,4-tetr

ahydr o- (9350&18923(1% ehikb A0} 92te1¥llﬂyd§'$ MPF 0 BGRY |29y1]aﬁ (g—methoxy—

met hyl -este
(RS; SR) lzen@@ae@aifmwﬂ-mogmmmamém@wdmc,l H car bazol - 2-y
- 1)-2-(napht hal ene-1- sul fonyl)-propionic acid nethyl

t
(RS, SR) - Gor R Bloso bepzegepdiom il G Hppoch hty teergro-LH-
1) -2- (na}@rhazaléﬁQQOPmﬁth@e&gde@crom c acid nethyl

ester;
RS, SR |7 2-
(5, S Gl Ry 3 B A1 L AREIRE01 oy
met hyl é@eqrnesulfonyi)-propmmc acid methyi ester;
(RS, SR) - 2-(6-Chl oro- 2, 3, 4, 9-tetrahydro- | H car bazol - 2-y

‘ 1) -2-(1 C{M—Zg(élghﬁ%-fz%n&’b)té@&%@ kaca?ﬂz%l—%ﬁ% |(4-ﬂuoro-

ester;

(RS, SR) ‘engenesdfonyh-RoBiodjcad e tuetiy) euters | H- car bazol - 2-y
I) 2- (3 met hoxy-

(RS,SR)-2- (3~Ch10ro-benzenesu1fonyl) 2-(6-chloro-2,3,4,9- ten'ah‘y*d.ro—lH—
20 . carbazol-2-yl)-propionic acid methyl ester;

o)

1

g

1

(RS,SR)-(6~Chloro-2,3,4,9-tetrahydro-1H-carbazol-2-yl)-fluoro~(4-fluoro-
benzenesulfonyl)-acetic acid methyl ester;’

(RS,SR)-( 3—Ch10ro-b¢nzenesu1fony1)'—(6-chlor0-2,3,4;9—tetrahydro-lH-

.' carbazol-2-yl)-fluoro-acetic acid methyl ester;

25 - (RS,SR)-(6-Chloro-2,3,4,9—tetrahydro-lH—carbazol-Z—yl)-ﬂuoro—(3-ﬂuor0—
' ‘benzenesulfonyl)-acetic acid methyl ester;

{RS,SR)-( 6-Chloro-2,3,4,9-tetrahydro-1H-carbazol-2-y1)-(3,4-diflucro-
_bepzenesulfonyl)_—ﬂuormaceti_c acid methyl ester; |



benzenesul fonyl ) - propi oni ¢ add net hyl ester;
(RS, SR) - 2- ( 2- Chl or o- benzenesul fonyl )-2-(6-chloro-2, 3,4
, 9-tetrahydro-1 H carbazol -2-yl)-propionic acid nethyl

W?ﬁ@%@%s]sg (6-Chloro-2, 3,4, 9-t eéﬁ?hydr o-1 HcarbS% mpzuﬂsmezssg

10

15

20

25

[)-2-(2-met hoxy- benzenesul fon propi oni ¢ add net hyI

(R, SR - SEOSRS{P G023 4 tepabydipo it sesbeeelah Bloose (pyridine->-
1) -2-(4- fshlfm}d}—ad:.a@naadenedhﬂmmk) propi oni ¢ acid nethyl
ester;

(RS,SR)- e | f onyl)-2-(6-chl -2, 3,4

(0ot ot alBa B IS et - P Bt aftdimiad 2 1) Bioro-(3-
met hyl esﬂc&hoxy—benzenesu]fonyl)uacetic acid methyl ester;

(RS, SR) - (6-Chl oro-2, 3,4, 9-tetrahydro-| H car bazol - 2- yI)

-l uor o ((ﬁS shb‘?é Q}hloro %r%gr?eléllﬂffgl{]ﬂ) 27—%%[0t I fz%ci-tetgl%%r 0-

ester;

(RS, SR) (cﬁd@ﬂrﬂx[b}yhd@lzﬁyb)sﬂmxcfrem)thﬁc 4cBd slationl estel; 3, 4, 9-t
etrahydro-| H carbazol -2-yl)-fluoro-acetic aci d met hyl

t
(RS SR - LBSERIST-SHorg 1234 srpanyarscepentafbyindsl 2y fyoro-
-f 1 uor o- (ﬁyridmeﬁasxﬂﬂoayli@n&ﬁuﬂddmyﬂh)y}ae@;i c aci d net hyl
ester,

RS, SR) - (§¢ 52, 3, 4,9t hydr o- H- . 2.
f (3, 4- ) ??%g?%?ﬁ%éﬂi%a%%ﬁ1#%%%5&*?{%épse%%?ﬁé%gagﬁh&m(3-
net hyl edltiorg-benzenesulfonyly-aceticacid methfl R85/ 092856
PCT/ EP2005/ 002869 - 144 -

RS, SR) - (6= 0l 3, Am Q- L d | H
Fuor o (BTl Eerdn.d e S R oneria a2 3 a-difhuoro-
ester; ( BEuSRpsulfon@Mfivoss-hedtichicid methybdydy o-
ycl opent a[ b] i ndol -2-yl)-fl uoro-(3-

(RS, SR - (ASSRI T SR dadiRleafi5-robrhiny ERbBiynporo-
ﬁ;: ﬁh?/dggvygfilﬂeﬁegmifahﬁ)-awtdﬁcﬂzm&ﬂﬁéstempr o-acetic acid
y

|(rF1{§oISR) 3%)?%? go(?o mf’fﬁ/rliid% ‘fﬁiﬂ?ﬂé 8{?%)/1 g@@%ﬁ@%ﬁ) -2-

met hyl egpwidine-2-sulfonyl)-propionic acid methyl ester;
(RS, SR)-(7-Chloro-1, 2, 3,4-tetrahydro-cydopenta b] i ndoI

)L b R LML et -

met hyl

_ propionic acid;

(RS,SR)—Benzenesu]fonyl-'(6-chloro-2,3‘,4,9-tetrahydro- 1H-carbazol-2-yl)-

“fluoro-acetic acid;

- (RS,SR)-2-(1-Benzenesulfonyl-2-methoxy-1-methyl-ethyl)-6-chloro-2,3,4,9-
- tetrahYdro-lH—-carbazole;

| (RS, SR)-Z-Beuzenesulfonyl-z (6-methy1—2 3,4 9-tetrahydro 1H—carbazol—2—
- y1)-propionitrile;

(RS,SR)-2-Benzenesulfonyl-2-(6-chloro-2,3,4,9-tetrahydro-1H-carbazol-2-yl)-
propionitrile; '

(RS,SR)—Benzenesu]fonyl—_(6_—chlor0-2,3,4,9—tetra.hydro-IH-carbézol—i—yl)—

fluoro-acetonitrile;



3

10

1

U

- 20

(RS, SR)

| -2-yl)
add net

nmet hyl
(RS, SR

dol - 2-y

met hyl
(RS, SR

ro-lHc

(RS, SR)

-(7-Chloro-1, 2, 3, 4-tetrahydro-cydopenta[b]in(io
-(3,4-difluoro- benzenesul fonyl)-fluoro-acetic
hyl ester;

5(7-Chloro-1,2,3, 4- tetr ahydr o- cycl oper};ca[hglzhdg%gzsw

wel B3R

fluoro- (pyridine- 3-s_uMSo_nyI )-acetic aci
ester; 15

ot bty BN G P SN B SR S o 2

&sfleoro-N-methyl-acetamide;
- 2- Benzenesul fonyl - 2- (6-chl oro- 2, 3, 4, 9-tetrahyd

N Eetieb e PR AR 3B terdamy ar o

H car bazgtlopenth |blikdl-£2} yidpL etz oiN-enahjlcicetamide;

(RS, SR)

-2- (1- Benzenesul f onyl - 2- met hoxy- | - net hyl - et hyl)

(ks S0 B SEARAH PN B REREE 8 Spg a5

(RS, SR)

r o- | H c dhivaz-dlen2eneytlfonyt el mathiyl-adetimids;

(RS, SR)

ro-1Hc

(RS, SR)

- 2- Benzenesul fonyl - 2- (6-chl oro-2, 3, 4, 9-tetrahyd

BRIt g PR RS cclgpen Bindal 2y 2y oro-2-

H car baZdtfk@ryibenzdiendfonylc Nt maihyl-adeeimid€ 2005/ 092856
- PCT/ EP2005/ 002869 - 145

(RS, SR)

ro-1Hc

(RS, SR)

(IR G R Eeryfo Jusii Lt atbazcl 23D -
-22fhBeozN e shintthylhee?arfiflechl or o- 1, 2, 3, 4-t et r ahyd

ro- cyclopenta [b] indol-2-yl)

(Fs, s BRI s RSB T biery e eteatv ol - 2.

(RS, SR
1)-2-fl
fl uor.o-
(RS, SR

uptlopénté blindol-2-yl)-2-fluoro-N,N-dimethyl-acetamide;
benzenesul fonyl ) - N-net hyl - acet am de;

@Ry | Qhichs2 Sn S BN RS I 3B 2-o-

i ndol - 2-y
( 3- f | uorflwobe-hzeresutifory) N MNdimtthyl-aeeahidesi de;

(RS, SR)
ro-1Hc

2-fl uor

' 25 .

- 2- Benzenesul fonyl - 2- (6-chl oro-2, 3, 4, 9-tetrahyd

|- 25 .
g?ﬁﬁég-izﬁét-pﬁqré%é %,ﬁ]vtalg?hydro-cydopenta[b]mdol-2-y1)-2-ﬂuoro—2-
(3-fluoro-benzenesulfonyl)-N,N-dimethyl-acetamide;

(RS,SR)-2~Benzenesulfonyl-N-benzyl-2-(6-chloro-2,3,4,9-tetrahydro- 1 H-
carbazol-2-yl)-2-fluoro-N-methyl-acetamide; ‘ '

(RS,SR)-2-B enzgnesulfonyl-z-(6~chloro~2,3,_4,9-tetrahydm—'lH -carbazol-2-y1)-
N-{4-cyano-benzyl)-2-fluoro-N-methyl-acetamide;

" (RS,SR)-2-Benzenesulfonyl-N-(4-bromo-benzyl)-2-(6-chloro-2,3,4,9-

tetrahydro-~1H-carbazol-2-yl)-2-fuoro-N-methyl-acetamide;

(RS,SR)—Z—Benzenestlfonyl-z-(6~chloro~2,3,4,9—tetrahydro—'lH -carbaz01-2~y1)—
N-(3,5-difluoro-benzyl)-2-fluoro-N-methyl-acetamide;

(RS,SR)-4—({[Z-B¢nzenesulfon}rl-2—(6—chlor0—2,3,4,9'—tetrahydro—1H~ca1‘bazol-
2-yl)-2-fluoro-acetyl]-methyl-amino}-methyl)-benzoic acid methyl ester;

" (RS,5R)-3-({ [2-Benzenesulfonyl-z-(6-chloro—2,3,4,9-tetrahydro-lH—carbazol_-

2-y1)-2-fluoro-acetyl]-methyl-amino}-methyl)-benzoic acid methyl ester;



(RS, SR) - 2- Benzenesul fonyl -2-(7-chloro-1, 2, 3, 4-tetrahyd

ro- cydopental b] '

i ndol - 2-yl)-2-fluoro-N, N-di net hyl - acet am de;

(RS, SR)-2-(6-Chloro-2, 3,4,9-tetrahydro-1H CarP@f/%z‘O%é/%zsw

WO P003/0p3856r 0- 2- ( 3

10

i5

fluoro-benzenesul fonyl)-N, N- dl“llrﬁhyl -acetam de; 15

(RS, SR 1Rslsh Ph2estusbit s i SO AN 4% LR A carbaol 2-yD-
( 3- f 1 uor o3 ienRFenebetd iy ikod, Nedlkm®1- R maaet ani de; .

(RS, SR) - 2- Benzenesul f onyl - N-benzyl - 2-(6-cbloro-2, 3,4,9
-tetrahy

‘car bazol %35135&1%%418?‘3&%%%9?1- 2derklarge,3,49-tetrahydro-1H-

(RS, SR) - ZzRengenebul-iass- N2ntbycideaiarde; 3, 4, 9-tetrahyd

" ro-1H carbazol -2-yl) 20

RS o XD 2 ek nesitornia (6 Brlots 2 ety g s Hipgbazol-2-7D-

ro-2, 3, 4,19<(3-cyano-benzyl)-2-fluoro-N-methyl-acetamide; _
t etrahydr o- 1H car bazol - 2-yl)-2-fl uoro- N net hyl - acet am

de; .

( RS, SR) - R8s ehtldtBerrrpesdfopd-1Af-shlore- 2849 detr gy §-carbazol-
ro-1Hc af??‘l;—@—ﬂlzor)él-ﬁcetyl]-meth?rl—amino}-meﬂngl)-benzoic acid;

N- (3, 5-di fluoro-benzyl)-2-fluoro-N nethyl -acetam de;

25

(RS, SR) - ARS{SR-ZBrzsnesuiferdiy{6-chlpr-234ot-trtmhydep- b catbazol-2-y1)-

r ahydr o- | Ha6&8#vRZ@Lhydroxymethyl-benzyl)-N-methyl-acetamide;
2-yl)-2-fluoro-acetyl]-nethyl -am'no}-nethyl)-benzoic

(5" Bong erbS D chybensinet Ba ot (- meshidt A dhgadizzpkp g-methyll-

arbazol - 7_chloro-1,2,3,4-tetrahydro-cyclopenta{blindole;

- 2-yl)-2-fluoro-acetyl]-nethyl-aim no}-nethyl)-benzoic

gccl_r;tl ErFr’gE) n Eﬁggtgggemvegegﬁggél(?REggG ( 5_-z]£1%8:;y1- [1,3,4] oxadiazol-2-y1) -methyl]-
(RS, SR) - 2;_Beizens %%—Eélfh‘hkrdx%%y@lo@@h&'[@]iﬁdo’ieﬂ’ 9-tetrahyd
y -

r o- TH car bazol - 2-

N- (2-cyan-henzyl)-2-fluQro-N-nethyl -acetapide; .. ‘

(RS, SR) :MRSQ-WSB%iem@ﬁ@mﬂwre’%@@éﬂiﬁ%ﬁﬁ@}%ﬁ@%@,—%ﬁ)-methH-
t et r ahydrchidro-1,2,3,4-tetrahydro-cyclopenta[blindole;

car bazol - 2-yl) - 2- fTuor o- N et hyl' - acet'am de;

o o o e D Th Bensenbenltamyloi- (3 ety [1 3 AJoxadiszor 30 retbyl]-7-
N- ( 3- Cyangshenzyh)eRukhpb Qydopaidiy] et am de;

(RS, SR) - gg%??f%e%zenesﬁ?f%ﬁyl@ (%:J-]chl oro-2,3,4,9-tet
rahydro-| H carbazol - - ' ‘

© 2-y1) - 2- tiR5eYD-HéBenzrpesubiony g -hbP Aeteripeyl- Bahgstyl)-7-chloro-

20

add; 1,2 3,4~tetrahﬂdro—cgclopenta[g]indole;
(RS, SR) - 2-Benzenesul f oyl - 2- (6-chl or o- 2, 3, 4, 9-tetrahyd

-.ro-1H carbazol -

25

-yl :
2-f 1 uor o- M@hé&%&@%&ﬁ%ﬂﬁéﬂ#}rw&&%} axgdispelm-gl-fluoro-
. (RS, SR)g%_ﬁz}r?]??—%ﬁﬁl?ﬂ?—ﬁiﬂ:Ef,zg'ﬂéﬂ'ahgrw?iﬁitgp%hfﬁ%]ﬂadl[e;l’ 3,4]

oxadi azol -
(RS,SR)-2- [Benzenesu]fony‘l{ ( 5—cyc10pr0py1- [1,3,4]oxadiazol-2-yl)-fluoro-
- methyl]-6-chloro-2,3,4,9-tetrahydro-1H-carbazole;

g (RS,SR)-{S—[Benzenesdfonyl—(7-ch10r0—1,2,3,4¥tetrahydro-
cyclopenta[blindol-2-yl)-flucro-methylj-{1,3,4] oxadiazol—Z—yl} —dimeﬂ:yl—

amine;



7-chloro-1, 2,3, 4-tetrahydro-cydopent a[ b] i ndol e;
(S)-2-[(R) -Benzenesul fonyl -fluoro-(5-nethyl-[1, 3, 4]
oxadi azol - 2-yl ) -net hyl ] -

7-chloro-1, 2, 3, 4-tetrahydro-cydopent a[ b] i ndol

WQ RPS/P22B36S) - Benzenesul fonyl -fl uor.o- (5- et hyl - %?%El‘%f&’mmg@
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oxadi azol - 2-yl ) -net hyl ] -

7-chl or o- 4- rah pent a[ b] i ndol e;

(RS, SR) - -31%? 1 heneree Wkﬁ- Iqrg: ]n%% fytrtraliydios, 4]

oxadi azo (bBAMAL-yH Fhu thyl]-[1,3 4] oxadiazol-2-y1}-dimethyl-
chl or o- 1l:Y2 , 4- a{etﬁéahyd?()) c;%?c%%n“:\[ |;10}gl zzol-2-yl}-dimethyl

(RS, SR) - QmFB'enzenesulfon)l fluoro- [ 1 3, 4]
oxadi azol - 2-yl -nmet hyl ) - 7-cbl oro 20

0 1,2,3,4-tm8 mﬁzqeenﬂss!u%ﬁﬁtm&h(@dﬁle\w -[1,2, 4]01(9.%]:1201 5-y1}-methyi]-

(RS SR) - -%lenzenesulfonyl (5-cydopropyl - ['1
oxadi azof=chlagpylLt.p.gdetgahydro-cyclopenta[b]mdole;
methyl ] -7-chloro-1, 2, 3, 4-tetrahydro-cycl opent a[ b] i ndol

e; " (RS, &R, sR)- Bﬁgma@sawoﬁgqﬁcm&&y d e R hydrd- c%dﬂ»benta Jindol-
oxadi azol - 2) é fl uor?
- 6- chl or &¥2-Hudrogmeidiyl i et em#vé%eréﬁéwécyhczagnd methyl ester;

-(RS SR) - {5- [ Benzenesul fonyl - (7-chl oro-1, 2,3, 4-tetrahyd

ro- Ccydogestr)- E@[ﬂeﬂz&%ﬁﬁ&ﬂiﬁ -chld#eri ETQItQt‘thﬂydIo-[
1, 3, 4] oxadi azol - 2- -di methyl - am
2005/ 092858 peat! m&%ﬂ@m-mqthﬁ]([hwmad{ml 3-yl}-methanol;

‘5-[Benzenesul fonyl - (7-chloro-1, 2, 3, 4-t et rahydr o-

cycl open U@i S’ﬂ{] qubﬁz%né(élﬂfbfl{]}p@taﬂ% %‘2 S%-teh]lhﬁdtﬂlcydopenta[b] indol-

oxadi azol - 2- -dinmethyl - amn QS
[Benzenegﬂ’ll)f‘%ﬁ%o IFIPM]UU 34]%%4194 e- ‘Cfszmﬁl]lc acid;
oxadi azol -5-yl)-nethyl] - 5

- (7Rg h IS% ; og L8R 54 Bblchahyedhil- Gy Q8RN 230 tehdBl&o-cyclopenta[blindol-

[ BenzenedulrBrgao- 'Pthé’H’r [d¢%t) pxadiazole-gesarbamylic i Feidspen
ta[ b] indol -

2-yl)-fl @@S SR 183 Wdrlzed cbulorill T2 At 1601, 23 -te@aR@xy | C

d neth t
?(I:?IS er]g)e f%:lcrrg'gﬁa%h@é@rwhyﬂwqmﬁhﬁlﬂdlﬂ@@Mpb%wﬁr@aleﬂlﬂ-
r o- cyclglgﬁg,a [b] indol-2-yl)-fluoro-nethyl] -

[1,2,4] oxadiazol-3-yl}-methanol; 10

RS, SR Benzenesul faonyl-(7- chI or o- 4-tetrah
E) cycl Z)p AR bF @WQ'Z‘i(ij/'FI)IDN b%nﬁ%’llﬁ%}’? ﬂ['lj?TCZ(%Fle)t/hYl'

oxadi azol £, 31 5aARONVA-V6-4A ?l -1,2,3,4-tetrah dro— clopenta[blindole;
(RS, SR) - -[Benzenesul mny chi orc‘)3 Y CX tPetra[hgldr

o-cycl opent a ol -
Y p 12)- —Chloro 2-[(3-chloro-benzenesulfonyl)-fluoro-(5-methyl-

[1,3 ;4] oxadiazol-2-y1)-methyl]-1,2,3,4-tetrahydro-cyclopenta[b}indole;

(RS,SR)-2-{5-[Benzenesulfonyl-(7~chloro-1,2,3,4-tetrahydro-
- cyclopenta[blindol-2-yl}-fluoro-methyl}-(1,2,4] oxadiazol-3-ylmethyl}-

isoindole-1,3-dione;

(RS,SR)-C-{5-[Benzenesulfonyl-(7-chloro-1,2,3,4-tetrahydro-
cyclopenta[bjindol-2-y1)-fluoro-methyl]-{1,2,4] oxadiazol-3-yi}-methylamine;.

(RS,SR)-{5-[Benzenesulfonyl-(7-chloro-1,2,3,4-tetrahydro- -
cyclopenta[bjindol-2-yl) ~fluoro-methyl]-[1,2,4] oxadiazol-3-yimethyl}-
dimethyl-amine; -



2 -yl) -fluoro -nethyl] - [ 1,2,4] oxadiazole-3
-carboxylic acid am de;
(RS, SR) - { 5- [Benzenesulfonyl (7-chloro-1, 2, 3, 4-tetrahyd

| W(Lgogﬂggg%ﬁcl gpental bl i ndot - 2-yi) -t uor o ety FdTJ‘EI?zo&s]m[ozm

3-yl }-dinethyl - amnp‘,_]t8 (RS, SR) - 7- Chl or o- 2-
(3-chl oro-benzenesul fonyl)-fluoro-(3-nmethyl [ 1,2, 4]

- Dxadt 2o RSsMts My A ek 20y Meapied. opent &

(3-chl or gy@qm[b]snmlﬂawn)aﬂmrme@hxl]s{hﬁ&}wmcha@olm-ynmeﬂehyl}-

oxadi azo'd;e%hﬁ'almﬂ?t hyl]-1, 2, 3, 4-tetrahydro-cydopenta[b
]i ndol e; ’

(RS, SR) - 2-{5-[ Benzenesul fonyl - (7-chl oro-1, 2, 3, 4-'t etrah
ydro- cy(BRER}-4F-fhénzeivdsulforyllY74chloov-3520e-tsttdhyidrd-, 2, 4]

(RS, sm - LB PR T IS P LE A 2 szl et
ydr o- 25diethyl-amine;

cydopent a[b]Jin(iol-2-yl)-fluoro-nmethyl]-[1, 2, 4] oxadi az
-3-yl'}

ke oy RSB AR hesultonyl-hepzagragol-2-p-fuogometyh)sFrohloro-
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ro- cydopestatdthihydndoiclopeytalbliddobs o- met hyl ] - |
1,2,4] oxadi azol - 3-yl net hyI}- di met hyl - am ne; WO

2005/ 092 05/ 00

(RS, SR - LRSS BEN: B By Br 2 s any o
ro- cycl opaogeatd[b]ihdslrual)-fRoyd-methylip{ 2 dRtshgiafol-3flmethyl}- -
1,2, 4] oxadi azpl -3-ylnethyl}- diethyl-am ne;

(RS SR) - f%e’_ enzenesulfonyl (7-chloro-1, 2, 3, 4-tetrahyd

ro- 5

C y C |30 P Ie n (?»EBRPM{:H FBenyénestlforyt-(7-albiy1]2;3, 4t étrablydxadi az
C RS, SR &Y ‘?%"e%?%”éﬁ@%ﬁayjo K@TIH“&S’&?] b AN s pav o St

hyl ) - 7- cbkataenidd;, 2, 3, 4-t et r ahydr o- cydopent a[ b] i ndol e;
(RS, SR) - N-{5-[ Benzenesul fonyl - (7-cbl oro-1, 2, 3, 4-tetrah
ydro 10

cycl opentBPBRI-Adisrzenesiionyl-dd PrpmPrs Py trtrahygro-1H-carbazol-2-

oxadi azolyh)3prpbiteidwid metgbssesi de;
(RS, SR) - N-{5-[ Benzenesul fonyl - (7-chloro-1, 2, 3,4-tetrah

ydro- (RS,SR)-2-Benzenesulfonyl-2-(6-dimethylamino-2,3,4,9-tetrahydro-1H-
carbazol-2-yl)-propionic acid methyl ester;

(6-Bromo-2,3,4,9-tetrahydro-1H-carbazol-2-yl)-methanesulfonyl-acetic acid
methyl ester

" (RS,SR’)-2-(6-Bromo-2,3,4;9—tetrahydro- 1H-carbazol-2-yl)-2-
~* methanesulfonyl-propionic acid methyl ester;

(RS,SR)-2- (6-D1methy1ammo 2,3,4,9-tetrahydro- IH—carbazoLZ-jd) -2~

methanesulfon}fl -propionic acid methyl ester;

and pharmaceutically-acceptable salts and/or pharmaceuﬁcaﬂ}r;acceptable '

esters thereof

31. A compound according to any one of claims 1 to 30, selected from the group

consisting of



WO

cyclop enta [b ] indol-2-yl) -fluoro-nethyl] - [ 1,
2,4 ] oxadi azol -3-yhnet hyl }- benzam de; 15
(RS, SR) - 2- Benzenesul f onyl - 2- (6- brono- 2, 3, 4, 9-t et r ahydr

- |- carbazol -2- yl)-propionic acid nethyl es&:fhkp2005/002869
?‘l‘%}%’%g 2- Benzenesul f onyl - 2-(%91 met hyl am no-g,ﬁS, 4, 5-t
etrahydro-| H carbazol -2-yl)-propi onic add net hyl

ester; SR)-2- OB - - J1E )
(6- Br oo 2 3 4 BT 3 el orephd 4P kY dinet Hestharol-2-7)
ul f onyl peapeenic agidingeth@d@stent hyl ester

RS, SR) - - 24 iy ahydrp: rb | -.2-
o el e R Y B A Pt -
(RS, SR) flaexosadetinetilyhahylrsteR, 3, 4, 9-t et rahydr o- | H-car ba
zol - 2-yl)-2- nethanesul fonyl - propi onic acid net hyl ,
ester; armcaut i 3l cce | £.salts and/ or
har e SRV RAA B IRE P & aRERehe R Bpfrdp- 20
conpoundycwpeota]bligdele?-ghypropenaf actd aiethyl dstéro 30,
selected fromthe group consisting of WD 2005/ 092856

PCT/ EP2 - 149 ; .

(RS, iy CBRSRRBE e iiGRol (7chloro; |23 s teirabydroscyclqpenizfflindol-2-
r o- | H c @} bmod-agetid dcid eyl esiirc aci d et hyl ester;

(RS, SR)- Benzenesul f onyl - (6-chl oro- 2, 3, 4, 9-t et r ahydr o- |

R D A s i L

10

ro- cyckpparengd[blindaled-yR-fdoreareipi it metiyl dstergt hy |
ester; (RS, SR

- Benzen -Ghloro-%-2 3 A-t.efra r 0= en
Calb ] CRSRPDH oo s D (L I A PR
(RS, SR) cRdopeatdblihdarHyL{{iono-aneiBacid metiod 45t&; 3, 4-tetr
ahydro- 10 cycl openta[ b]i ndol -2-yl)-fluoro-acetic add

et hyl : .
(R, 5R TS5 Chiper AnderPy Py popenip ipdpl 1)) fupro-(3-
- et r ahy dfloerceherizepesnifah ) -acatolaciet mkthyt dstzwr 0- acet i ¢ add
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20

- 25

met hyl ester;
' ‘ (R_S,SR)-( 7-Chloro-1,2,3,4-tetrahydro-cyclopentafblindol-2-y1)-(3,4-difluoro-

benzenesulfonyl)-fluoro-acetic acid methyl ester;

. {RS,SR)-2-(6-Chloro-2,3,4,9-tetrahydro-1H-carbazol-2-y1)-2-fluoro-2-(3-
fluoro-benzenesulfonyl)-N,N-dimethyl-acetamide;

(RS,SR)-2-[Benzenesulfonyl-fluoro-(5-methyl-[ 1,3,4] oxadiazol-2-yl)-methyl] -
. 7-chloro-1,2,3,4-tetrahydro-cyclopentalb]indole;

(8)-2-[(R)-Benzenesulfonyl-fluoro-(5-methyl-[1,3,4] oxadiazol-2-yl) —J:ﬁethyl]-
7-chloro-1,2,3,4-tetrahydro-cyclopentafbjindole;

: ('R)—Z—[(‘S)—Beﬂzenésdfonyl-ﬂuoro—(s5methy1—[1,-3,4] oxadiazol-;’z—yl)-_methyl]-
7-chloro-1,2,3,4-tetrahydro-cyclopenta[b]indole;

(RS,SR)-2-[Benzenesulfonyl-(5-cyclopropyl-[1,3,4] oxadiazol-2-y1)-fliuoro-
methyl]-7-chloro-1,2,3,4-tetrahydro-cyclopenta[blindole;

~ (RS,SR)-{5-[Benzenesulfonyi-(7-chloro-1,2,3,4-tetrahydro-
- cyclopenta[blindol-2-yl)-fluoro-methyl]-[1,3,4]oxadiazol-2-yl}-dimethyl-
' amine; : ' '
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(RS, SR)-(7-Cbloro-1, 2, 3, 4-tetrahydro-cycl opent a[ b]
i ndol -2-yl)-fluoro-(3- fluoro-benzenesul fonyl)-acetic
add methyl ester; 15

w3 Rs6( 7- Chl oro- 1, 2, 3, 4-t et r ahydr o- cycl opeiaigphifides6o
I'-2-yl')- (3, 4-di fluoro- benzenegsyl fonyl)-fluoro-acetic
acid nethyl ester;
(15,55 GRS aresthitthosh R0 ARG (2B ERE L ) ety
f | uor o- berkered di3btaEahyiyoeaiopentyb linddéani de;
(RS, SR) - 2-[ Benzenesul fonyl -fl uoro- (5-nethyl -[ 1, 3, 4]

oxadi az Los- et Ay (7 )
7-chl or 8dR f?%% 3({)'54[%tE et r g%%%’%gl gytcz St bismlsite:
() - 2- [ (Rrlopentzhisiol-oply-fudtaiorethyl}sHmiloyhdihzol33y H Himethyl-
oxadi azo] -2-yl ) -net hyl ] -
7-chloro-1, 7, 3, 4-tetrahydro-cycl openta[b]indole; (R
-2- [ (S)-Benzenesul fonyl -fluoro-(5-nethyl- [ 1,3,4]
oxadi azehd?2 pphimavettigally-acceptable salts and/or pharmaceutically-acceptable
7-chl or q; t et rahydr o-cycl opent a[ b] i ndol e; 25
(RS, SR -%it-%fsélé%ze(g%esul fonyl - (5-cycl opropyl -[ 1, 3, 4]
oxadi azol - 2-yl ) -fluoro- nethyl] _
E;' lR;) E érélvgﬁg’ds%:cé&td{nag %% o 81" 881%{]st1ato[2g, Jeléc@e‘cj‘lqéo%"l the group
[ Benzen'emmlsifsﬁﬂg/bf (7-chloro-1, 2, 3, 4-tetrahydro-
~cycl openta[ b]indol-2-yl)-fluoro-nethyl]-[1, 3, 4]

g)é.?.:j IE?’; g%él%rb)éjﬂ%%%{zg{?%h oﬁﬂﬁ?}-%ﬁorcmﬁg—%uga%% 50§cyclopenta [blindol-
(RS, SR) -2y])Beatenibnlettybydterf | uor o- (3-nmethyl -[ 1, 2, 4]
oxadi azol -5-yl)-nmethyl] -

7- chl , 5 bet dro- | t [ ; |
(rer'ss  SRER R SR REP LIS By
ro- cyclopleptaia ] inddd{2-7)-ptopibhid acid-mehil ehtkr; [

1, 2, 4] oxadi azol - 3-yl }-dinmethyl 5 am ne; and

. phar maceyd ly--acceptiapl e salts and/ or .
phar nac eﬁ{gl’ gg# g {‘9@8{5"5@?&0}%‘%&%&’9@'? qpspialllindpl-2-y1)-2-(3-
Conpoundsyreslitiin-diyideheraytfonyt) - mbpivngd #6d hetlel 28er;
selected fromthe group 10 consisting of

e O e e

- ethyl}-7-chloro-1,2,3,4-tetrahydro-cyclopenta{blindole;

(RS, SR)-2- [(3-bromo-be1;zeﬁéslﬂfony1)-ﬂuoro-(5-methyl—[l,3;4] oxadiazol-2-
y1)-methyl]-7-chloro- 1,2,3,4—teﬁ‘ah?drd-cydopénta[b]-indole;

(RS, SR) 2-{(5-benzyl-[1,3,4] oxadiazol-2-y1)-(3-bromo-benzenesulfonyl)-
fluoro-methyl}-7-chloro-1,2,3,4-tetrahydro-cyclopenta[blindole; - |

- (RS, SR) {3-[(7-chloro-1,2,3,4-tetrahydro-~cyclopenta[b]lindol-2-y1)-fluoro-(5-
methyl-[1,3,4] oxadiazol-2-yl)-methanesulfonyl] -phenyl}-dimethyl-amine;

(RS, SR}-7-chloro-2-[(3-ethynyl-benzenesulfonyl)-fluoro-(5-methyl-
- [1,3,4] oxadiazol-2-yl)-methyl}-1,2,3,4-tetrahydro-cyclopenta[blindole;

(RS, SR)-2-[5-(4-benzyloxy-benzyl)-[1,3,4]oxadiazol-2-yl-(3-bromo-
benzenesulfonyl)-fluoro-methyl]-7-chloro-1,2,3,4-tetrahydro-
cyclopenta[blindole; '
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(RS,
SR) - 2- ( 3- br ono- benzenesul fonyl )-2-(7-chloro-1, 2, 3,4-te
t rahydro- cydopent a[ b]i ndol -2-yl)-propionic acid

wotBsshigkssest er; 15 (RS, PCT/EP2005/002869

SR) -(7- chloro-1, 2, 3, 4-tetrahygegp:cycl opent a[ b] i ndol - 2-
yl')-2-(3- pyrrolidin-1-yl-benzenesul fonyl)-propionic

acid mEt(RSlSI@Sri’»%‘fﬂoréBS{(3—%Bﬁrl-benzemasulfo11¥rlr)1 f}uo[ri ('35 IETthy(

2-1- (3 br ono- benzenesul f YZ
i azol - 2{§:Pyt oxadiazpl-2-v1)-methyl]-1,2,3 4 teﬁahydro cyclopenta[b]mdole,
-7-chloro-1, 2, 3, 4-tetrahydro-cycl opent a[ b] i ndol e; (RS,

SR) - 2- [ (Bs| m@{ﬁglszﬁ%ﬁwb&&eﬂésﬁféﬁﬁﬂﬁ bR BB it dro-

, 4] oxadi azol
yl) - met Iy ?pezlteﬂbﬂmd@l-i yD)-fuarotraethabiyldSet] oyadiegd - d-bpizoic acid
ndol e; Dﬁ 2-[(5-benzyl -[1, 3, 4]
oxadi azol - 2- y (3 br ono- benzenesul f onyl ) -
fl uoro- mat ] chl oro-1, 2, 3,4-tetrahydro-cydopental b
]i ndol e %\94 %(3-bromo—f3enzenesulfonyl} (7-chloro-1,2,3,4-tetrahydro-

{3-[(7- %W%&t%@ﬁﬁaf)ﬂz et ﬂ@}g%&hﬁﬁ erenb Al Bl A9 Bedroic acid;

[)-fluoro
oxadi azaq] - 2 I nethanesulfonyl]
- pheny! 1R& {5 E(ﬁrbr@mozben(zgzgsulfonyl) -(7-chloro-1,2,3,4-tetrahydro-

SR) - 7- f

i C%ﬁéxgen}?[ﬁ»g DY ho RERRERERD BNV LN I y-bRen)-
-1, 2, 3, mqtbm@,hydro cydopent a[b ] indole; (RS,

SR) 2. [ 5- (4- benzyl oxy-benzyl)-[1, 3, 4] oxadi azol -2-y1- (3

- br ono- (ﬁ§ rﬁg@e{%‘éﬁéﬂ% ﬁon&i HQ&%— -§)4h§gd]o[%ﬁnlea 1 3 4] %chazol—?,wyl

-7-chl or ent a

2005/ 09m@lbéwh@@eb&ﬁ@e@ﬁe@d:eicsdopﬁsa[b]mdole,
SR) - 7- chl or 0- 2- { ( 3- et hyl - benzenesul

fonyl) -{ A (C )i%%u _ ~ _

oxadi azc() ?KQI% FJ_ngtsﬁ Ju%éﬂﬁ%ﬁ Chlgtr(r) alhz’%’#c}egf}%’(dggent a

[b ] ingw @ents([hhnd -v1)- ﬂuoro-methyl] [1,3,4] oxadiazol-2-yi}-benzoic acid;
4-{5-[(3-brono-benzenesul fonyl )-(7-chloro-1,2,3,4-tetr

hyd
2y%:/| z)gerglt{%[s | n op}efzeq 6 G ar gy 12j'3 ‘% ety dro-
oxadi azeydopant3 bbedgbzfy )a&mqio xﬁethﬁlﬂﬂid?: @M@hazcllﬂammﬂ}-
4 {5 [(%egioqua@enzenesul fonyl)-(7-chloro-1, ,4-tetr

cycl opent a[ b]indol-2-yl)-fluoro-nethyl]-[1, 3, 4]
oxadi az6RS, ﬁRg)I4}-{%Hﬁﬂl‘mmoaberm;nesqlmwﬂ}sm-chloro 1,2,3,4-tetrahydro-

R

1, 3, 4] oxadiazol -2-yl}-phenyl) 10 nethanol; (RS, SR
2- { benz ERSSR) - trk(B-trb oo berfzendsulfomgile (betoyd-)157, 34 3¢tda]hydro-

oxadi az %Clgp éﬁlt; [b] mdol_z_y]_) -ﬂuorg-mgthy]_] ~-[1,3;4]oxadiazol-2 -vi} —N~methylf

benzamide;

(RS, SR) "4-{5~[(3~brom0-benzehesu1fonyl)—(7—chloro-1,2,3;4-tetrahydro-
cyclopenta[blindol-2-y1)-fluoro-methyl]-[1,3,4]oxadiazol-2-yl}-N,N-
| dimethyl-benzamide;

(RS,SR)-2-[-benzenesulfonyl-fluoro-(5-methyl-[1,3,4] oxadiazol-2-yl)-
methyl].-?-bromo—1,2,3,4—tetrahydro-cyclopenta[b]indole;

(RS,SR)-2-[-benzenesulfonyl-fluoro-(5-methyl-{1,3,4] oxadiazol-2-y1)-
methyl]-7-piperidin-1-yl-1,2,3,4-tetrahydro-cyclopenta[b]indole; -



- [-benzenesu

10

nmet hyl }-7-chl oro-1, 2, 3, 4-tetrahydr o-cycl opent a[ b]
i ndol e; (RS, SR)
4-{5-[(benzenesul fonyl)-(7-chloro-1, 2, 3, 4-tetrahydro-

[b]indol -2-yl)-fluoro-nmethyl]-[1,3,4]
%aigﬁ’%@g %2 yl }-benzoic acid; 15 (RS, SR PCT/EP2005/002869
4-{5- [benzenesul fonyl - (7-chl or o= 1522 3, 4- tetrahydro

cycl opent aé& doI 2- yI) f 1 uqr o- et hyl 3, 4]
oxadi azol Ny 2 =bepaenesiliongt fluoror e@R} [1,3:4] oxadiazol-2-y1)-
4-{5-[(3- o

{5-[( b&l@@i] Fﬁgfél%if%?&%yﬁfoﬁ:gﬁ%rggﬁfﬁl ¥ -ﬁT[—J% g}ﬁril]amme

ahydro- cydopént a[ bji ndol nmet h

oxadi azol - 2-yl } - benzam de;

4-{5-[(3-bt &%M@W@Eﬁeﬂuﬂ%ﬁ;{ﬁ)mﬂw@m%m [1,32)] @milazel-a«yl)-methyu
hyd X I -

D] oxari Ry AR IR RN b LRy

4 {5-[(3-brono- benzenesulfonyl -(7-chloro-1,2,3,4-tetr
Sahydro- cydopEhta-(Lenzengeiliony ijﬁthwb-m@hﬂ;ﬂﬂ]lyﬂ-'?{chloro 1,2,3,4-

1, 3,4] ox .met hyl - benzam de;

(RS S]R) 281@ g&rfféﬂyes I&aw%ﬁfo tor o- %/5 met hyl - [

1,3,4 di [ -2-yl)

met hy? ] oxwﬁzﬁ?ﬂo -beézesleﬁlﬂ@@ﬁ%rﬁ;ﬁjﬁlﬂowéﬁéﬁmbﬂm 1H-carbazol-2-
ndol e; _ . - - -

' %‘i’? ?(I)%%%ﬁrgflﬁ l%?%l}fl(g -(3 mﬁthPrl th elétylzl acetamide;

oxadi azol

- 7- pi peri o@fgsjﬁ)yi-[fbeaz@e&'ﬂf@ﬂ“éﬁy@llﬁocy%ﬁéptwnhﬁrpb]

'( Ego lS% W@%@ﬂ&%%l% 6 HRaH0 E{e%sﬁgz 4]0%{?!?13.201& 3—carbonitrﬂe;
N-{2-[-benzenesul fonyl -fl uoro-(5-nethyl-[1, 3, 4]

oxadi azol - RSFR)-{xbbhmaepesnliond; (451Cb1l0r<arﬂyﬁd4 B—tdyaiiydpeﬂlHacarbaZOLZa

b dol 7
P s R G i e SO
oxadi azol yl] -
~ 7-chloro- 1(R§y )441fﬂt5r[ag?®ﬂ3mﬁsélﬁtmﬂ;16é7nddﬁq~ilﬁdeﬂ -tefralydro-

.15

-7-chl oro- tetr
(RS, SR) - 2-dsamperraethyl ey ZGIQaf(ld@ledtﬂlest@aZ 3,4, 9-tetrahy
dro-1 H carbazol - 2-

yl) 2- 11 uo iy %L - Declo S REME 1 U162 1 3) £ A S AR

(RS, SR) - 2- %@Iﬁ@ﬂﬁ%ﬁ%ﬂ lﬂugrd;%f h%g]y 12 FE)]XE% C@fa'gmethyl}-

| (RS SR) - 5- c{yd@@nsz*@ﬂdsudcﬂ@axlbﬂpommthyi]eulz,glozadnaxcéfsmmthﬁ}
- dro 10 Cygn%%zt }1% Q12aé{é}neftﬁy%'8&8r, methyl]-[1,2, 4]

20

25

oxadi azol
(RS, SR) {4-[({5-[-benzenesulfonyl-{-7-chloro-1,2,3,4-tetrahydro-
cyclopentalblindol-2-yl)-fluoro-methyl]-[1,2,4] oxadiazol-3-ylmethyl}-
amino)-methyl}-phenyl}-methanol;

(RS,SR)-2—(benzenesulfonyl—pyﬁdinwz~yl-meﬂ1}d)~7;chlom— 1,2,3,4-
tetrahydro-cyclopentalb]indole;

(RS,SR)-N-{5-[(S)-benzenesulfonyl-((R)-7-chloro-1,2,3,4-tetrahydro-
cyclopentafblindol-2-y1)-fluoro-methyl]-{1,2,4]oxadiazol-3-ylmethyl}-2,2,2-

trifluoro-acetamide

2-[benzenesulfonyl-fluoro-(3-phenyl-[1,2,4] oxadiazol-5-yl)-methyl]-7-
chloro-1,2,3,4-tetrahydro-cyclopenta[blindole;



(RS, SR) -{5-[ - benzenesul fonyl - (-6-chloro-2, 3,4,9-tetrah
ydro-| Hcarbazol -2- yl)-fluoro-nmethyl] - [ 1,2,4]
oxadi azol - 3-yl }-di net hyl - am ne;

RS, SR) - 4- 5-[-benzenesul fonyl - (-7-chl oro- - {
WQ(?“QF(? - [:%I 0|[oent a[zb] ndol - 2. y| )(-fl uor o- rretl?wé'f’ﬁfﬁ)fb’&zm

I

o

1

4]

20

23

1, 2, 4] oxadi azol - 3-yl met hyl } “153ani no) - net hyl ] - benzoi c

acid methyl ester;

(RS SR - G o052 [ tisemsnerd S HfyslgrorL d oty dis, 4-t e

tr ahy dr OcycioyehtARALALAY) 0GRl i) o b 0: Jag

[ 1,2,4] C%xagji azol - 3- yjIO}m)et hyl } - %1]318%% %yﬁ%&éﬁ%mﬂhﬂ

aci d net A5 est er ;

(RS, SR)-{4-[ ({5-[-benzenesul fonyl -(-7-chloro-1, 2, 3, 4-t

et rahydr 9_(Bhzenesulfonyl-b hiazol-2-v1- - 7 - -

cycl opent a([ b] ieﬁ%lsol ?Izlj-rlylen%cf)tl ljlcza?lo% ?;le?ﬁ(flrlo] ]}][e%%), Z]Chlom 1,2,3.4

oxadi azofethydnesyslpppota fes - et hyl

- phenyl } - met hanol ; :

(RS, SR) - RS BRNZE RSNy R 5 dife Bt be BB et -9-chloro-
ro-1,2, 3?%§ g)gje:lt—lerfah dgrzrg- cy(ﬂyg?)%?]tqa gt%?r%gzﬁﬁgﬁ 2 }!’lj Jet&,ﬁj 7-chloro

(RS, SR) - N2{3,4-tetrahy o-cyclopentaiblindole; ™ S

5-[(S)-benzenesul fonyl -((R)-7-chloro-1, 2, 3, 4-tetrahydr

0 25 and pharmaceutically acceptable salts and/ ticall
.cycl opent a[ b].i ndal - 2- y3lr ) - fII’ uo?(S)- neﬁnhy?r]gh[ali?l%?% oxa}’defcggpt?ble

ol - 3-yI nétierytherenfp 2. trif1 uoro- acet ani de
2- [ benzenesul fonyl -fl uoro- (3- phenyl -[ 1, 2, 4]

Oxadh a2 0 p R hAIREBMd -any one of dlaims 1 1
chloro-1,2,3, 4-tetr ahyogr o_a-él;/’glnggeﬁ?lg[lsb] ion%%lsee:l;ect\?\%from the group

2005/ 0928BEIHEF PEP2005/ 002869 - 153

(RS, SR) - 2-[ - benzenesul fonyl - (-7-chloro-1, 2, 3, 4-tetrahy

dr o- RS, SR)-2-[(3-bromo-benzenesulfonyl)-flugro-(5-methyl-[1,3,4] oxadiazol-2-
cycl open% a[ b] ?nd[(gl - 2-I3r/ll F I_el?gﬁ o-or?gt)hy?(:]’r?o(xaglgl g- i-’c’ag%m az0
oxylic aE]i)dﬂ?fbﬂWI‘Chl%@t »3,4-tetrahydro-cyclopenta{blindole;

2- (benzenesul f onyl - benzot hi azol - 2-yl -fl uor o- net hyl ) - 7-

chloro-1 - : ' . _ o »
(RS, Ry - S RAl gﬁ%??%?’?’?‘(%@@?ﬁﬁ’ﬁ[’?ﬁ%ﬁgﬁ% 2 5(11; fluoro-(5
- met hy| | mefhydhl-3doxadiazol- —yl)-methanesulfony)fi]—phenyl}—dimeti/ly -amine;

1,2,3,4-tetrahydro-cycl openta[ b] i ndol e; and -
phar ”ace({QS_,‘Sﬁ:) I@{Sq‘@—%%xﬁ@b%nzceﬂle&ﬁfoﬁ?ﬁ[@[chl ro-ll,%,i’»gtj;o;tetrahydm-

‘pharmaceut i ca acceptabl e esters’ thereof.

Conpoundsyaenesiadb edale-dinfluereemsthydl-bli, 3vé] oxadizzob?2-ylh-benzoic acid
sel ect edofdimeddie group

(RS, SR) 4—{5—[(S-bromo-benzenemﬂfonyl)-(7~chloro-1,2,3,4—tetrahyd:o-
cyclopenta[b]indol-2-y1) -ﬂuoro-mgthyl] -[1,3,4} oxadiazol-2-yl}-benzoic acid;

(RS, SR) 4-{5-[(3-bromo-benzenesulfonyl)-(7-chloro-1,2,3,4-tetrahydro-
cyclopentafb]indol-2-yl)-fluoro-methyl]-{1,3,4] oxadiazol-2-yl}-benzamide;

(RS, SR) 4~{5—[(3-bromo—benzeneéxﬂfqﬁyl)-(7-chlord-1,2,3,4~tetfahydro—
cyclppe_nta [b}indol-2-y1)-fluoro-methyi}-[1,3,4] oXadiazoI—Z-yl}-N,N—
dimethyl-benzamide; ' _

(RS,SR)-2-{-benzenesulfonyl-(-7-chloro-1,2,3,4-tetrahydro-
cyclopenta[blindol-2-y1)-fluoro-methyl]-oxazole-d-carboxylic acid methyl
~ ester; '



consi sting of (RS,
SR) - 2-[ ( 3- br onp- benzenesul fonyl )-fluoro-(5-nethyl-[1,3
, 4] oxadi azol - 2- :

WO%O?D?%%“/' ]-7-chloro-1, 2, 3, 4-tetrahydr o- cycl epgfiiraédadkozsss
I ndol e;

_10

15

20 -

25

(RS, SR
{3-[(7-chloro-1,2,3,4-tetr ahyc}%:cydopent a[ b]i ndol -2-y
1)-fl :(5- 15 .
et hy! - PO R ol AP RSP B P
- di met hydtrabwitnecycldgita[BRhdole;
4-{5-[ (3-brono- benzenesul fonyl )-(7-chloro-1, 2, 3,4-tetr

R T e e S

I ]-.
4- { 5- [ ( estbs@h@ebENnzenesul fonyl )-(7-chloro-1, 2, 3, 4-tetr

~ahydro 20

cydopent a[ b]i ndol -2-yl )-fluoro-nmethyl]-[1, 3, 4]
oxadi azol - 2-yl } -benzoic acid; (RS, SR
4- 364 hrdcs Grchb engrifesute dfayoinpohné bf tfremila Packodtif€to any one of

i‘f‘g?;fai@;g% Shene gl_f@kﬂe}ss'_ Gemrne stfe%;g{ r%g%",;}ghay {dmpdund of formula
4-{54{1f 3- br ono- benzenesul fonyl )-(7-chloro-1, 2, 3, 4-tetr
ahydro- cycl openta[b]indol -2-yl)-fluoro-nethyl]-|

1, 3, 4] oxadi azol -2-yl }-N, Ng&#5 di et hyl - benzani de;

(RS, SR) - 2-[ - benzenesul fonyl} (-7-chloro-1, 2, 3, 4-tetrahy

dro- cyclopenta [b] i ndol W) -fluoro-methyl]

- oxazol e- 4- carboxylic aci hyl cester; WO

2005/ 092856 PCT/ EP2005/¢ - 184

2- (benzenesul f onyl - ben 5 (%5___ uor o- net hyl ) - 7-
chloro-1,2, 3, 4- tetrahydroRy&op a |[b] indole; and
phar maceuti cal | y-accept abl e“sal ts and/ or
pharmaceutical | y-acceptabl e’ esters thereof. 5 34. A

~ pr ocesswhereidt RE RIpRYIRLC fundt e hofe the sighifivandesafivendn aiy ant of cdaims -
accor di any one of .clains o 33, the process
conpri s?ﬂ@gﬁﬁ@%?éﬁ?PQfmﬁQlQWﬁfconpound of fornula

(R RZ )k 1
_ R" XZFX

n X;\\fu

(NH:

_ ]
wherein R%, n, X, X5, X, and X* have the siginificances given in any one of
claims 1 to 31, and optionally converting the compound of formula I to a
pharmacentically acceptable salt and/or a pharmaceutically acceptable ester.

35. Compounds according to any of claims 1 to 33 when manufactured by a process.

éccording to claim 34.

36. Pharmaceutical compositions comprisiﬁg a compound according to any of claims

lto33anda pha.fmaceuti(:ally acceptable carrier and/or adjuvant.

37 Compounds according to any of claims 1 to 33 foruseas a therapeuﬁc active

substance.



RS ORz RB3SOZx R4 fl 10 wherein R2, R3, R4, R5, and
k have the siginificances given in any one of cl ai ns
1 to 31, with a conpound of Formula 111 (R) X X44
and X4 hayve
‘He S.Sa Oﬁafg%g%‘t@s“a?r\‘}gﬁ% P 81%16%538 Fihe Pparation phy
%ﬁdmﬂe@t@mnahbam@@mw&lpwpﬁymiwﬂmws& wilich e ulated
lto a 15 pharnaceutlcally acceptable salt and/or a
phakrRecnd/a L RP agovésit abl e ester. 35. Conpounds
according to any of clainms 1 to 33 when nmanufactured
by a process according to claim34. 20 36.
3PMbense ofia bmabomﬂlm&ﬁﬁhigﬁﬁ slahaapnd 33 Iﬁg the pﬁﬁmﬁﬁlﬁof

acc rdi n of cl ains
Wremels &%réﬁ? &eaé@@%fp%n&mré’r%ﬂ%& Ofaﬁﬁlavraﬁci%ﬁl% vagrgased

3 c
UE%C’E?HEH?*E%%SEF‘&?'F R i R T
Theulisdepshdent debpies) mﬂlftus; maﬂahm@ctsgndrbmlendyshptdem&’s for
y%%;gre aratlon of. ne nts or .t he treatnent

h %ﬁ@mo?l réB apmalgry ¢15€35e8 npdul ated by
LXRa and/or LXR(3 agoni sts. 39. The use of a conpound
according to clains 1 to 33 for the preparation of
medi canents for the treatnent and/or prophylaxis of
at herosclerosis, increased |ipid and chol estero
| evel s, | ow HDL-chol esterol, high LDL-chol esterol
non- insulin dependent diabetes nellitus, netabolic
syndrone, dyslipidema, Alzheiner's disease, sepsis,
and/ or inflamuatory di seases.



