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Tet rahydr ocar bazol es and Derivatives Liver-X-Receptors
(LXRs) are nenbers of the nucl ear hornone receptor

waepsndmes | y. The LXRs are activated by endogePOr/EP2005/002869

oxysterols and regul ate the transcription of genes
controlling nmultiple netabolic pathways. Two subtypes,
LXRa and LXRb, have been described (WIly et al.,

Genes Dev. 1995, 9:1033-45; Song et al., Proc Natl

Acad Sci USA. 1994, 91:10809-13). LXRb is ubiquitously
expressed, while LXRa is predom nantly expressed in

chol est erol net abofdiZihpardchibasds Sdderdativiie |iver,

adi pose, intestine and nmacrophage. The LXRs nodul ate a
vari ety of physiol ogical responses including
]fi?;&uj_(q{écé’é}o%f(LﬁR@} Setedhberabbibe putles hahohe sé@pwr superfamily.

elimnation (bi]e acjd synthesis);, and transport of .

Thaol Rt &e @Ftnfa,tqglnl?)b@ﬁogﬁé}ug|0X¥s1tgrgi§é1§g\ﬂagi1tl?ﬂe gléeﬁﬁanscnpﬁon of genes

| i popk.ot ei t N T i

AR ELR bHul Shar T8 ARRt e e

Bdsaiibed @l edilf, GnenDeatlDem, 9: HiIBd-45 Soagretal.i Broc Matl Acad Sci
resent, approximately half of all patjents. with .

B6k0A%4.4910Bes 45 LS B URSYEOV B PRERh Pt -G lypredominantly

%?zg S¢ i BB LIRS inf B dIRAR 1 RERs BudNRl RS Tied Oddipddelinfestine and

eroprotective function of HDH was first . )
magieiphege: dhedXRsgnoddatpazprey b physiplegiralesponses including regulation

? ‘ alo?e[s%%l%ﬂs&fgtih%ﬁc_h%ﬁlgﬁwl%liﬁﬁgﬁaﬂl%ﬁ\(i)ﬂ@5‘&1@ Bfrthesi @ Cdr@rtgansport of

uenc _ levels (MIler NE, Ljpjds
dei6terat fodm-peyiphambtisshestde plasraa Hiperrofedrs tofthefiyer (bhg ERs are also

{n{vgfnvse:% Ei_)ﬁ? %lﬁgﬁarﬁﬁ%%)lﬁﬁx? CBSSstd Bl HRdbhBNE IS the BRBhE& &K Mrentiation,

Iates the renoval of chol estero
fdinflesirhaionn peri pheral tissues, including nmacrophag
foamcells in the atherosclerotic |esions of the :
arterial wall. HDL deljvers its cholesterol ta th
At peaserdneppsoximstelyrbalfptall BAtisgts ST B ORYY EEHAFSIOHVE W
E@L&%ﬁ?ﬁo&: dfrpugﬁfal}ﬁgh-ue?gi@qgag;o&mhem&w eng@md_ Theat

- evel s are pr iV . COr ry_arter i Sease...
SO AERE BRI, VDR DL Ol den I ER P ot ar e 285 ARfstimulated
ehbR%ibaBthe(debkticInd @wtroan(etal fhotorethaainfluenm HDIEC levels (Miller

7, 62.707-14) . resen Lt ed. . .

Tipsad G e THERRIRENG o fR DT, Ky g ole o

katess tatmedaverst-blolStabl trasgorthdRL3Bedigfesitheiremepalof cholesterol
gﬁnagl'e ADSishefal ' Pfabfbells BEARATRr&cleroti

- @%éﬂ g%}Pfhee%%lIésg%g’%g\ﬁgg%lgﬁc?@ ?rent v?_t h ni,aci pone
lasiona of thesirtegekmilhtBhgslelivers its cholesterol to the

organs for conversion to bile and elimination in feces. Studies have shown that HDL-C

ver and sterorlmetabolizing

levels are predictive of coronary artery disease risk independently of low-density
lipoprotein cholesterol (LDL-C) levels (Gordon et al., Am J Med. 1977, 62:707-14).

At present, the estimated age-adjusted prevalence among Americans age 20 and older who
have HDL-C of less than 35 mg/dl is 16% (males) and 5.7 % (females). A substantial
increase of HDL-C is currently achieved by treatment with niacin in various formulations.
However, the substantial unfavorable side-effects limit the therapeutic potential of this

approach.

Tt 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

diabetic patients have abnormal concentrations of lipoproteins. Studies have shown that
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However, the substantial unfavorable side-effects
limt the therapeutic potential of this approach. It

wha®shoeasse observed that as many as 90% of the RAT/EP2005/002869

mllion diagnosed type 2 diabetd¢ patients in the
United States are overwei ght or obese, and a high
pregpevalénsa obfotalyheletertil 2180 intg/dloit BEYtia diebedc amemaa4% in women.
fnl t.ed b,
I RDFARLOPLDER S e hPAPLE SR b Ao AL & e are 2%
srr«i/& 1% @i dighetic enepeandavieman sespestinelre RiabEbes is atlissasé ir which a

blker@s 3bi %Dtorﬂé/nﬁlol 8058 %'C%Erﬁgbl%ﬁ%ls @é&iﬂeaﬁé!{ bé_c@:rse%f paﬁgl
gg/dl are 28% and ﬁ% in diabetic nen

BYERETVRI§PORtedpdbeaction of infrlipadEps H dm’neeqs (32D i also called non-
namé@ dependab dlhﬁéiestrﬁelﬁﬁﬂt(NQIDDM)UeﬁﬂSﬁs Ib@é&?%lﬁamf‘tobifﬂi‘éﬂso -90 % of all
S ecr us alrnen response
HBPREP SR gR BT eurrAT oy BEL3 B abBvENiqistyor] angerhans
edrgnuedb peeure msulinn HdWeMerdﬂwem@eﬂﬁrgmsﬂbetrfs&hﬂBktﬁdi kh?amly muscle,

C]{Nr Q%d%ge p&ﬁ% l%%ﬁi%lt G&%’ﬁm&ﬁ d’@JlJt:Lﬂ o znssuﬁpﬁ :Ff%ltlolnh Jhebody

I abeti c*patien coun
paHbrieatd @om@qnéats b@pt@mgerrmmpbmolmcnl@ehrgh loeldfigssulin, which

LIRSt deéi'@é@%é’ Rl the ia@@r s&a%%ggftthg Hﬂ@aﬂ@ diRftole Qﬁal‘ushgn and failure of

aCtlon HUSC e, 1 ver and adl pose
BRI eAtic IR GHaaHGIng Edasithr e B2 s aioseseiarmetabplic syndrome

Isffsm@t@dymcmﬁm Les- m@r&am@s Hﬁ@lﬁﬁn?Ynslﬁhﬁ(iléls(iétﬁhﬂ:ehdyshpldemla,

si.ol oqi l.evel I nsul i
ﬁY&FﬁaflsPﬁégﬁfehésc Brtich @ ind iR b grasis
di sease, due to exhaustion and failure of pancreatic
i nsulin-producing capacity. Thus, T2D is a

The fitsolias ofltratmert fab dirsh@ld&yrﬁﬁi iRdgiab&eos ptedt Yerebally involves a
l'in resistance,

ities, I udi.ng in
sl B Sichr altefg i efisiss R datRebiResr1 BIOWAY GERBHS cén be
arodetand, bad fﬁﬁflh@ rd}’se@del’jﬁbgl‘éﬁkﬁ h@gﬂn‘gent bhehefviaristis letd® olE deficiencies
reat ment for a_and di abet es at ent
bt PSRy 1 B Eroganag S Roneg Fatts Bghigptes for
&y(sﬁpﬁieﬁﬁa and hyBoddenli©8fugs HBVEV BInylu @A heaB £ 3R ifRlin sensitizers
noderate, and as the di sease progresses, treatnent of

oftbe @ﬂl@dﬁledmlﬁkﬁzpé chiet ofRPdReagonistss reasulisciesisiange. Recent

DL 01 AL AL SOV AR, 8,5, A5 Bl v
aﬂgncexhﬂhfempylhmxr Iefasntlar}mmdms wich, nordulatens Ioif hX8exlsould rapsove the
h I . .
gﬁx{;{a ﬁgldgbrgél;% ra%g !I—ﬁﬁsllg lCI( ng Es) (SL% Sét?’ %1 Ar %)éﬂ%r gPﬂoaP% SVasc. Biol.
21006\,/231 ial v 7de iﬁXBs ai'eaaisorimdmtnab @batrol‘ the )é%mmfuhdlestemu From the

ﬁlre}cr%gggge ﬁ%ra g trhge ra{g%rrlcis)e% pcﬁ%s{il T %‘ﬁﬁﬁg Igltét% ”Egﬁhs haveciaeen shown

to be atheroprotectwe (Joseph and Tontonoz, Curr. Opin. Pharmacol. 2003, 3:192-7).

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 independent LXR mediated effect on
insulin-sensitization in addition to its role in atheroprotection (Cao et al., ] Biol Chem.
2003, 278:1131-6). Thus LXR modulators can also show superior therapeutic efficacy on
HDL-raising and atheroprotection, with additional effects on diabetes, compared to

current therapies.
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plasma |ipid profile, and raise HDL-C | evels (Lund et
al, Arterioscler. Thronb. Vase. Biol. 2003,

WQ3003088547). LXRs are al so known to control tPeT/8PI005802869

of chol esterol fromthe nacrophage foamcell of the
at herosclerotic | esion, and agoni sts of LXRs have been

Tsﬂgg %}@se%ﬁpﬁ&t&%ﬁ?% %%%llg\ée \%‘fﬁ ejp}g Q&gho]r—%&aﬂ%rs, their

Iﬁq%ﬁiﬂ@&&raidaﬁelte@sﬂsmammﬁ pmculm,tthemvmmnmremes to
t he at her clegﬁg &Idlsease whi ch underlies the
COmPOIBIHS FQF ¢ )dlty and nortality of stroke and
heart disease. Recent observations gPso suggest that
there is an independent LXR nediated effect on

i nsulin-sensitization |Q4d§~|t|on J role in

at heroprotectio )Cao et al . | [

278:1131-6). ThusLXR ul g akhso %

superi or therapeutic effitdcy aixi n \anda
atheroprotection, with additiorfdl ef -soncblabetes,
conpared to current therapies.The p invention is
concerned with novel liver-X-receptor nndulatoh?,
their manufacture and their use as nedicanments}’In
particular, the invention relates to conpounds of the

fornmula (1) (1) wherein nis an integer selected from
whergin3: R1 is i ndependently seI ected fromthe group

consi sting of halo NO2, -SO2Me, | ower al kyl,
nri fI@éP@ﬁé%%éQ?Cte‘ggP&HOt per| dinyl, pyrrolidinyl,
ﬁ“d “is N(d%?eﬂc(éﬁﬁy)selemfremhagﬂoupsmmdemmmmgey, “CN, -NO,,

selected from | ower_ al X

are i fdbpenmdetier ?1k§]el’fé’é161€€f”¥1‘i" Bﬂ%%l T]qling’eh émé’gr%ﬁ()hdmyl and -

pr owb llz(ﬁalt oty ishﬁaeﬁeﬁﬁeﬁf%elbcte&&onxﬁ)weaﬁﬂtyp@éhd H,
can be ni

en at one tine d when two oleﬁ{\Ff ded
HAhaAx’® and Xii t r Og@mndgpqngle@ﬁy ielecé@d grony niligogen é@épn, provide
from 8}%08 tlﬁa% o A:%XlSXH’X’O’aéM k4 9f bbaltRgeA at Badé Sme, and when

aryl, al kyl aryl or al kyl heteroaryl, all

bei ngt\@@bﬂolnﬁlz IXf subXt atemitwpgen.tonis 0, 1, or 2;

k is an integer from 0 to 1;

R® is H;

R® is H, alkyl, or halogen;

R* s aryl, heteroaryl, alkylaryl or alkylheteroaryl, all being optionally substituted with

from one to five substituents independently selected from the group consisting of
halogen, alkyl, ~OR*, lower alkynyl, and NR¥R*, wherein R* is lower alkyl or —H,

2 and R*® independently from each other are hydrogen or alkyl, or NR”R® is
piperidinyl or Iﬁyrrolidinyl, or R*is alkyl;

R’ is selected from the group consisting of

§—‘(CH2)m ——COOR™" ; &——(CHy),, —OR™";

§—~(CH2)m —CONR™R” g“(CHz)m ~_CN:
5 (CH,), —aryl; and g —(CH,),, —heteroaryl;



fromone to five substituents independently sel ected
fromthe group consisting of hal ogen, alkyl, - OR41,

wo owsombkynyl , and NR42R4A3, wherein R4l is | oMeT/ERL0RYD02869
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or - H R42 and R43 independent/y from each other are
hydrogen or al kyl, or NR42R43 is piperidinyl or

pyrrolidinyl, or R4 is al kyI ;7 R5 is selected fromthe

group consisting of -CN - yl; and - heteroaryl ;said

aryl said ahdead (h&’t@d)arb]ebqﬂl% @mqwﬂﬁsmlgﬁtlwb% &} Qg @gmare positions with
one or r

mdep ARG T e SR pichpPR Ry sORHEL BUEP L HETp Foppistng of B,
hal ogaalogtmleweralliyy bnd (CH)RD)WMRESn wherein R51 is

sel ected fromthe group consisting of H alkyl, |ower

al kenyl and al kyl aryl, said al kyl aryl being optionally

subst i t uRé'd iakelaned cﬁ‘onmlhe grosp tdoosisting tofi dnelkyl, lowee alkenyl and

\(,)Vlfqelr g:’\ﬁr p@q{f%}g sgfcg\#kyg %%ﬁg’ %E) %:3]%7 Flgbv%l;ﬁﬂgﬁl l%g?ne gq%dre positions
H R53 i Svfdﬂ oid by|mo1%y@ﬂ oatek yalkyl, - -«mﬁ&ﬁogenN( 1355)1(5@55)(1 -CH,OR*,

- Cﬁ %‘FgO\IHﬁ_{ - CH2OR55 or - CONR55R56,
V\,her e| n rein R g 'y selected fromthe group

consisting of alkyl ,- H -C(O-aryl, -C(O-alkyl, or
- O-hetge roaryl and R56 is sel ected fromthe group
consi st i ﬂ?g isflowgr a31‘*!‘31]<9F'H€:( O CP3, -C(O-aryl,

-(O-alkyl, - C(O-heteroaryl, alkyl aryI and

al kyl het er.oar and wherein said @r Lgroar

al kyl aryR gnﬁd{hlqﬂyﬂ eeallodr yEOQRS %‘I ix Leon, -oN, CF, -
substitu one or nore p03|t|ons W|th one or nore

of al kyl, ’ hal ogen, - COORS7,  and,

wher ei n RGHzOﬁRsﬁ oneCOAVRYR Comherein Ror lﬂ?%ieﬁ?fﬁieR% selected from the
taO(F:]Ie:]ger &%%é&ﬂ%’cﬁ%o{@ \t}\#}d\é\{]ﬁlgg opt laré ta.@(zp%q JqONheteroaryl,
substi t utaad R/?[’tslselbdndﬁdocx;h.e gcwmmgslstmg of HyalkY1 C(O)CFs, -C(0O)-aryl,
-C(0)-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 -
CH20R57, wherein R”’ is lower alkyl or —H, or R and R*® together with the
atom to which they are attached form a ring;
or R% is aryl which can optionally be substituted with benzyloxy, carboxy,
lower-alkoxy-carbonyl, hydroxy-lower-alkyl, halogen, carbamoyl, lower—alkyl-

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 esters thereof.

The novel compounds of the present invention have been found to bind to and selectively

activate LXRa or LXRp or coactivate LXRo and LXRp. Consequently, cholesterol

absorption is reduced, HDL cholesterol is increased, and inflammatory atherosclerosis is



| ower - al koxy- car bonyl, hydroxy-I|ower-al kyl, hal ogen,
car banoyl, | ower-al kyl car banoyl ,

wal2eosovmse al kyl - carbanmoyl, mis an integer selBCI/8P2005/002869
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fromQo 2; vis an integer selected fromQo 4; and
pharnaceutically- acceptabl e salts and/ or

c o P o un fﬁ‘%h}é RGELH BRIbEn R &}@ﬁed&lﬁﬁ{ﬁﬂf choilégﬁrélgx\é%eostasis are

e present | nventi have been foun
Iaddnd:ssed barliéKRsmloé@hawe Inpvelcomparads ofthe presenptipvesmtion have an

:fr{cleg &l Farredd {Egtlglﬁﬁﬁ FQ%:&%Q@ E%fun&‘shﬁlegﬂ B T in the art.

SBETISr ron s r& uce chol esterol is increase
Shely carf ﬂmamﬁtuiedueyasead ineho rettorens pad propbilazis of dispasegwhich are

g*yflﬁif B <§P}5 ﬁ%ﬁéﬁ?ﬁgg I ned 15%3 g%g%;a)n@}k% increased lipid and

'ZHS‘I@&t@fo‘P[e%ls,%Y@éul&WME Bblebtaol Higls EDL-dhdlgfet dl0dtherosclerotic
have an_enhanced therapeutlf pot en |a . conmpared to the
'R

sirsbabetasy paHgRRbAPR 1R UR depydentiiabetesmel b, @Fba?ﬂehc
cﬁ%ﬁﬁ‘ Hﬂlnl/gﬂﬁnﬁa{ @Q&HE%HEr’@JiQeaE’J @@3%' #d wflefnthits§as @ﬁses such as

are dul ate LXRa and/.or Lé@%ﬁa gon sts
@Dh‘é&a@é%crﬁﬁélsu@é)lstﬁ?é}SZ‘:dg@ﬁs ol tHE §Ventnchistees teptdrave ah mﬂammatory
. %}é Cﬁo?t%ﬁﬂtx b &M REErk aWeddPlor GRPAIRST B Rbvatle Qfgéntlve function. The

i a

est er ol at heroscl eroti ¢ di seases, tes,
paweliconpaungs abthe pPresent gan depesrdesedifos e @aentapd prorhylaxis of age-

qggggqﬁagm%¥@%%ﬁgﬁxmdysl|p|den1a Al zhei ner' s di sease,

sepsi s, ammat ory di seases such as colitis,
Fheqressnt miventiarhalseerslagesite phippassiticab FompesifipRAOMESHHNg 2

%Io dufid o If?tﬁgm{@Y&daQ hfthdRETRL Y é/cc&?cgﬂ@ RERer 8HE/r 8juvant.

elner {'Sease of I mpai red/i nprovabl e cognltlve
fEmmthermnre, THeepressubinventinroishges totthe e of pechesempoayads as therapeutic

c&%@ﬁfbtstggc&sa? Chefl Q€ ¢ tefr%@ WBthe gﬁgaﬁhgﬁtaﬂt'hﬁmcﬁrr&ﬁts for the treatment

macul ar generatio resent invention
&irﬁﬁop@l@ﬁﬁ@f diseagHs mhﬁt&mel trhoddlated bp(hXIRbu amﬂsémddﬁ&ﬁ pgimigs. The

a conmpound. of fornula I har maceut | ca ,
a@‘é@ﬁmﬁpghﬁra‘f@ teS1t0 RERELISES g)a J PIgparagon f)hii'e %@ou{lﬂseof formulaI.

q‘hecﬁafﬂon' MhegiibleAfinvBh R ERlatd th EQnétﬁ@d &r theiptopholape vh dserapeutic

as t erapeutlc active substances as well as their use

f tmatﬂnhﬁt cnfrmaseamcrdrmlacbﬁfd iR anitos LKRS aghpist, seeh #papereased lipid
d
el ol e PSR % DL ho R, DR SR et

wtb@esﬁﬁsué Aisedsbg dpaibet}ea rpattlcuﬁarbffnctnhmsc]mré@g:ndgnt@abetes mellitus,
S BB frade e P DB REPS Rkask ML LAR i B Bh &Sy discase

'S or
such as colitis, pancreatitis, cholesta31s/ fibrosis of the liver, and dlseases that have an

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

being or animal.

In more detail, the invention relates to compounds of the formula (I)
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treatnment of diseases nodul ated by LXRa and/or LXRb
agoni st, such as increased lipid and chol esterol

wo ewslog2ssparti cul arly | ow HDL-chol esterol, hi ghCT/EP2005/002869

LDL-chol esterol, atherosclerotig-di seases, diabetes,
particularly non-insulin dependent diabetes nellitus,
nmet abol i ¢ syndrone, dyslipidem a, Al zheiner's disease,
sepesdis, and i nflammatory di seases such as colitis,
pancreatitis, cholestasis/fibrosis of the |liver, and
@ seasem inbgbr fleaddromh 0ftbajmat ory conponent such as

zhei. ner,' s di sease or, i npaired/inprovabl e cognitive
Rinct OReReg i B iro D EIEAEP SUTRAPE EPAAgem -CX. O,
I bead i nal . 1
Conpoumzh@é, IOQ"CHLHH%’L tﬁiﬂl@oﬂl@fﬂéﬁy, %Rg, g{}%&ggir]ilgg, g#rtghglnyl, and -

nor e det ai the inveption relates to c
f or mu MR?D &Rlbl’ WﬁﬁféireRﬂ inindgpensentiy elpstedfeoradower dlkdand H,

- RoxBx3RLdwt i nd 86! itrogery a rbon, provi
RoxBx*Rhd %t i n l@&ema%psﬁgﬁ af sslg{et@gﬂ gféréﬂwemilh{ag mrggﬁgf%l?g , provided

consi'sting of halogen, -CN, = °>NO2 2 .
trifl ot osenersthan tvoRfIX, B s el Ky | can by mitodgenhi atphe time, and when

and - Xt 1y3 L el I S, 4.nd dently

sel ectt‘g%g?%cﬁr%ﬂ%\?\éwgl %{‘nfé?}oée%im&?z f(g)?% and X4 are
kndepéraantegyr temdabdg from nitrogen and car bon,

BLOVi I . that no nore than two of X1, X2, X3, and X4
can be nitrogen at one tine, and when two of X1, X2, X3,

BAd Xtk Hyakyhidriabeen; n is 0, 1, or 2; k is an integer

rom O t . R2 i.s H [ al kyl., .hal ogen;. R4 | )
RO 155, BbtefBaty e SifeGioditl S oBtrgty bptituted with
beibn ?ﬁt@ﬁ{ b?dﬂﬂi ﬁ(yje ﬁili@ﬁtde%l’lcﬁiﬁdep/&!‘nﬂﬁlﬂ ?lﬁc&ﬂtefﬁélﬁ the ¢€oup consisting of
subs uents._ i enden se] ec r.om.t he qr.pu
consi SEPEY Gl‘kyﬂﬁggbeﬂ?weél_ ,YL an 4,R4I>W17§Felﬁquy}§§?‘?’er alkyl or -H,
and NRE2RABR“Whdegindedl fiofn kaesthed kiel hylrogertbr BAZl, or NRR® is
and R43 |,g$“%ﬁendent! fromgeach other are hydrogen or
al kyl| P'P&F* orRyarQltingl R R ds ANV or pyrrolidinyl, or
R4 is alkyl; R5 is selected fromthe group consisting

of
R’ is selected from the group consisting of

g——(CHZ)m —COOR”' ; F(CH% —OR™;
g——(CHz)m —CONR™R™. §—~(CH2)m —CN;

§7(CH2)m —aryl; and g—(CHz)m —heteroaryl;

said aryl and 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*, wherein

R is selected from the group conmsisting 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, -COOR™, and -CH,OR*,
wherein R*is alkyl or —Hj



COOR5 1 ; I (CH2)mORS 1 ; - CONRS2R5 1 . 1- (CH2)m -
CN; - aryl ; and -heteroaryl ; said aryl and

whedosnexssey| bei ng optionally substituted at onPCDEP2005/602869
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positions with one or nore susbiituents independently
sel ected fromthe group consisting of H, halogen,

| ower al ﬁwismr(gﬁglgl)f\@& wherein R51 is selected

fromthe group c sting of H, alkyl, |ower alkenyl
and al kylaryl, said al kylaryl being optionally

substi t ut,ed. at; Q 0 PQSHEH NS N\, b5 e e

of | ovverkal f(sy%{,’ alj%{l E’ﬁﬁ)@én@% g\fk Zﬁgﬁb’ CEIHZ%ACN’ CFs, -
wherei n RONHzal kyl or - H R52 is lower alkyl or - H

"G 2ors SEORG A YEERETIC WSk, ikeigdRinadleied fom dhe
wher ei n g&ﬁp'fseoqsndegmﬁdﬁm I, 5€1(0gtaeyd, FEEM-alkg, gr 6GHO)-heteroaryl,
consistin 6.a Il .2 H. -CO-aryl,. - ) ~al

“OR0 - htd Ao sttected fromispe Botb Pliving gl AP STy -Cl0)-arm,
Tl ke S Vet oroal vl htlad atyi i

- -a - --heteroaryl ,. a r n . .

al kyl het 5%9?%%%%@ V\ﬂgﬂ%ﬁy ek (flllﬂ%{%ﬁ%e,l%wgﬁe%%r yperein  said aryl,
al lgyl ar Yhe’%ﬁfﬁrﬁl Kb tagd edieyi-heE carglpire wipdiohylly substituted at one or
substituted at one or, .nore positiops, Wt e, or no

of 2l kyl MarergosREmagaH ohodBRngt ShAYh -Eppen  "OBOR”, and -
wher ei n RELOKE,| WwN@Einak R WY loWer alldh 00 HREH RENShARRY together with the
together with the gjgomto éﬂlggﬁt hey, are attached form

a ring; 6FOHR§_BWh§h N ArGATRRCE TbHEPEnal |y be

substi t ulpdRM;i§ BrDEAZM @XY opGERANPVe substituted with benzyloxy, carboxy,
| ower - al koxy- car bonyl, hydroxy-| ower-al kyl , halggen,

car banDyﬂqwqroz‘ygyx)racpaklwryérl-{ygmggyrl’ower—alkyl, halogen, carbamoyl, lower-alkyl-
di - I ower tgﬂﬂﬁﬂoyﬁﬂ'i—%@ﬂllgl%ﬂbﬁnﬁ%i nteger sel ected

fromQo 2; v is an inteder selected from Qo 4,

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 esters thereof.

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

n is an integer selected from 0 to 3;

R! is independently selected from the group consisting of halogen, -CN, -NO,,
-SO;Me, lower alkyl, trifluoromethoxy, -OR', and -N(RM)(R!), wherein R™ is
independently selected from lower alkyl and H;

X%, X2 X3, and X* are independently selected from nitrogen and carbon, provided that no
more than two of X;, X3, X3, and X4 can be nitrogen at one time, and when two of
X1, X3, X3, and X, are nitrogen, nis 0, 1, or 2;

k is an integer from 0 to 1;

R? is H;

R? is H, alkyl, or halogen;



and pharmaceutically- acceptable salts and/or
phar maceutical l y- acceptable esters thereof. Preferred

waeorpomsds of fornmula (1) as defined above ar eP€TYEB®N5/002869
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wherein n is an integer selecteg. fromQo 3; Rl is
[ ndependent ly selected fromthe group consisting of

allyRBkE oAk b tionall d with
t r| fi uorrgﬁeﬁglﬁroa[}@za]_gg%?% k’ X R?Laq% elng V\,ﬁ eltr)réell I%/subs’u’cu’ce wi
is i n(ﬂt@pendem ﬁye suistitstonts mdgmmdswésr Ck@;dl amdthelgroup consisting of

X2, XEaloB0f oM ﬁ{)&bﬁﬁ?g@g&% s IBRELAKAGLERR RY s ol

nltrogen t hat no an t wo
O X1, X2 X3, and X4 can be nitrogen at one t| me, and

recsnitrogen, nis 0, 1,
i) 2. e egﬁ%‘ffﬂ%}ég%rPuPrCSH“ﬂ%é f "Rois H R3is H
al kyI or hal ogen; R4 is aryI het roaryl, al kyI aryl or
al kyl het er oa ( 5102§4-y i

rF? el .with
fromone to five su g‘tltuents in pende Ty sel ect’ed

fromthe gro conS| sting of hal oge I kyl and -
CR41, wherei § _owe 5} 510r R4 is
alkyl; R5is é%Héd ro?n % gr ouz co rnng on)N

COOR5 1 0?51; .- - aryl ; and - heteroaryl ;
said aryl 'and heteroaryl bei ng optlonally substituted

at one or nofe positions with one or sbtihuents

i ndependent | § selCdtdedTamh t lFady roué E@F‘ i g hgterearyl

hal ogen, |ower al kyl and (CH2) VR53, vvher ein R51~ IS .
sel ect ed shidoaryt diel ytatoprd d)B'BJigsipitingalbif sulistitaitdcyt, orgel dryrhore positions

and al kyl aryl, said_al kyI bel ng .00ty I
substit ut‘%‘ﬂya‘% DRE B ot @ %tg onspé%1 eﬁﬂ}g J'eyeded maog the group
of | ower @hkiytling of BN haledengiemer alEﬂIﬂRﬂé(CHg)},R %2@54
wherein R54 is alkyl or - H R52 is |ower aI kyl or -
H,
51 is selected from the group 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

alkyl or —H;
52 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(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,
heteroaryl, alkylaryl and alkyl-heteroaryl are optionally substituted at one or
more positions with one or more of alkyl, -CN, halogen, -COORY, and -
CH,OR¥, wherein R*7 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;

v is an integer selected from 0 to 4;



R53 is H, alkyl, cycloal kyl, -COOR55, -N(R55)(R56),
-CH2OH, -CN, -CONH 2, - CH2OR55 or - CONR 55R56,

wWoL@seP285R55 i s i ndependently sel ected from t hBCEP20p5/002869
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consisting of alkyl ,- H -C(OQgaryl, -C(O-alkyl, or
- C(O-heteroaryl, and R56 is selected fromthe group
consi sting of H, alkyl, C(O) aryl, -C(O- alkyl, -
C(O) - heteroaryl kyl ar and aIktheteroaryI and
whrép]mrmasaltd:aﬂw-ytcepwg ng/or Ehaﬁy]ag@mca]é)ﬁgcceptable esters thereof.
al kyl - heteroaryl are optionally substituted at one or
nore positions with one or nore of alkyl, -
HalcogetherwiQODREAtedathe fellc@mmahuumearréusﬁ fR5h tp dlustyaterand define
| k or -

Breotirrinain icophefBE BTt qe o HOGRbP R M drtchilfrcin
integer selected fron1CIo 2; v is an integer selected

.t
tarha?n D gﬁ‘g ceu rs 2 ?Or-% aéglgb{la%?’g&gﬁeza?lg el? ﬁ%ﬁ' eﬁ‘th fluorine,
thibeias and bmrmnsé»emrg@refalredi, the follow ng definitions
are set forth to illustrate and define the neaning and
scope of the various ternms used to describe the
Thy egttd Giliylte aiving or TheorheinatiSiaithb gérer gredesy wfdrgto a branched or

fé%#lg{ﬁi ’1%?*}'}118)57%1?#? Pl%%ﬁ@% 3 }?:lg d & bf?lgo &Q&Pﬁlvida@fgalfclf YRELS frenty
c@r'b&Wafom@ |p@<ff€rabry dniz t6 eixtren aﬁnbon awairh$) nodrk @refgrablypse to ten carbon

i oBEE- AT AL T DEAPHON Tt BeTBr o B ps

twenty carbon atonB preferably one to sixteen carbon

%%\ﬁé?mh RYET %fqglu,ﬁi C};dg gg f)glgégg éxi(i roqgfr S%Ebgﬁ?é refers to a branched or
Rfr&foBt-tiedn addaidvalghiodlRd radibud of eigno’sixovsebombiopts; prefdraiig one to four

in conbination . w.th other r ef,e
5?@@@@&%%&%% Bt S TR0 L7 She SRR ob Shefwd ety n-propyl
rby1 Si-bubArsbatylat-bag] and hkdkabl y one to four carbon

nms.  This termis further exenplified by such
radlcals as nethyl, ethyl, n-propyl, isopropyl,

nJl‘}Ql{Eﬁﬁll loSveP Mkihyl”, tafd?ﬂéfoy in &ﬁﬂblhbl&oﬂx Islgeuﬁe'ﬁlaetrh%hmcham or branched
ower al kenyl™,” al qne or nbi.nat.i.,on, ni.f

|
dwdsncgrorokaife rmBHERE RBBIRY 004 AH0r 1P SsPrgevly 2 to B, particularly
gﬂ'g@fﬂeé bhg 45%Qer>|neaftéﬂl§ E%Qﬁh@le@ Bﬂalﬁedyfl) gfhuppaef @halyl,y1-Bropentyl, 2-

particularly preferred

EXapgITbIsapropsTiyh rlybut@w&?péut%g 463?}%5?3?@ %E%Vnﬁblé%enylzmd

isobutenyl.

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.



propenyl, isopropenyl, 1-butenyl, 2-butenyl,
3-butenyl, 3-nethyl-but-2-enyl and isobutenyl. The

wao esosodisemer al kynyl ", al one or in conbi nati onP@I/EP2005/002869
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ot her groups, stands for a strajght- chain or branched

hydr ocar bon resi due conprising atriple bond and up to

’Ehe /1 1%f " ﬁ%pAanylu Peﬁérg tdtarf eromlc%t %F@+m§rﬁ§&e@§m§ which can comprise 1-
or et |ny he term' cIoaIkyI refers to

ahamrmme sﬁiectfzﬁrfb@ny%ﬂr@gﬁns agigen pngfor sulpbur guchasryl, pyridyl,

P: 24"%%%)72 633%1?1{1 Iyé'}/ ggr %yﬁ 15eHA%5ALA oxa%H 1fi‘1~‘f'dazoly|l or pyrrolyl.
it

cyclopenty ycl ohexy
Thetdrer Theteaoar atsgﬁ@ql@dqsg heterpasyl ﬁrdeﬁﬁ qve fused to one or more

n [ C.
gﬁlg %’c?e beit 2 ¥1§{e prglgrh mgfclgeg%rg? ﬁfglr 4%8 rl?eg%og{l%z% 1. The term
Edkylkataroatyd’ rdfére ta ehmemay)ﬂ grovpl whnéls issbopinevya arpglkyl group.
naphthyl ring systen1 preferably the phenyl group. The
term"al kylaryl" refers to an aryl group which is
ﬂ?hél nﬁ‘m/'Ipaaﬁnacahtigdllygc@pmblaasags" doahrragds sattseoftleg gampounds of formula

r oa ers 19y
L
aditly @Qﬁmn@d@ @hosphdtio aaductmtu,aqd $ororic agdfmelgic acid, acet1c ac1d

ri.dazi
%% %ﬁl% sch%%gfsll %atta? ﬁ]agglzmieﬁ%kesu%éﬂ o%ﬁ ‘Eoﬁlhe%@s}ﬂlphomc acid
hed me' el whizhnyd Homtosi tbﬂlwlngdﬁgarasmetl’e«tf@aﬁ@/liaha@re phosphates,

def i ned above fused h

oo Py e AR B aFy Ry B s freiinbdBnic cid
kgnzot hi azolyl. The term' alkylheteroaryl refers to a
heteroaryl group which is bound via an al kyl group.

The term "pharmaceutically acceptable salts" enbraces

e tr&rn®f Hama@ewpﬂbyradsepméblé estarsl] emlfraeswitets dftior gampainds of

ar org nlc uch as Egdroch oric

AT ER Qrﬁncw E rmqf group§ pave begn F%?\Vﬁfteg & ﬂie Cforrespondmg esters

RAASRIBEFantc (ﬁ%rgam@ hdidd suchesb,thitricaicid, sulplvid adndalpénosphonc acid, citric
acid, aceti, aC|d fumar,ic gC|d

ragids Fgrpac ad g algic@ridnaeetif pf mu&élgguagfd parganc ac1% methanesulphonic

Reiobusnestiupiemicacarimdl tadkehehith ke nonhbah taliengorganisms.
toxi¢ to |iving organi sns. Preferred salts are

phosphates, citrates, fumarates, fornmates,
Fif 'TEJ FGSouriay df QbR (dmha@m sk bans ) XYaid Xairelcarbon.
e ter

m " phar maceuti c acc ;able ester
chHbr pisks T e s EPUA ARSI s B bR I O§oh adgach of XX
whiseee bydrgxy groups have been converted to the
corresponding esters with inorganic or organic acids
such as, nitric acid, sulphuric acid, phosphoric acid,

CIi1t1tar1'1io%1er embodiment, compounds of formula (I) are preferred wherein n is 1, X2 is
carbon and R is directly attached to the X? carbon. Compounds wherein R' is selected
from the group consisting of halogen, preferably Cl, cyano, 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 (), wherein R is halogen.

Particularly preferred are those compounds of formula (I), wherein R' is Cl.

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



acid, formc acid, maleic acid, acetic acid, succinic
acid, tartaric acid, nethanesul phonic acid,

w@2a0slogassesul phoni ¢ acid and the |ike, which aPE€I/BRP1905/002869
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toxic to living organisns. Prefigrred are conpounds of

formula (1) wherein each of X1, X2, X3, andX 4 are

carbon. Also preferred are conpounds of formula (1),

wherein X1 is nitrogen and each of X2, X3, and X is

tmpbather dmbatimehb compboadmeffermels ﬁﬁ@@ﬁd@f@fedﬁ@hwrlal is 2, and each

RO G BEUFE Pl o 2R 08P Pty

MMl&dmoRibXscasMrect ed fromthe group consi stl ng of
hal ogen, preferably C, cyano, nitro, SO2Me, | ower
al kyl, and N(Me) 2 are nore particulary preferred.
A Qéthmmhtet efefereberabbdidient mbrnlpelladiﬁsf foomulerthouapseferred wherein k

F'Fa(f %ﬁnor&pééfsra%hz V{Crl}eggn%@ @e(tl 9ur9dtjs Yo 1?1'1(%% k@?% therem kis1

ivrdlvii dasitl wnp‘&rutdpﬂ&ﬁdrred/&rﬂmdmnexﬁter r ed ar e conpounds

according to fornmula (1), wherein Rl is hal ogen.

Particularly preferred are those conpounds of formula

(h hnothBepfdfredlento dohentrafithdpresdait éiventien), BD nf)fmumdh (@Y is H, halogen

for ) ﬁgéﬂe%er %ée t,hose hose, H’\f!\eqf}’i,?f‘l n.ni t?r yﬁgﬁglﬁre@r é?‘?séldute preferred

\@ﬁgj’oghﬁerﬁsl s 2, and each R1 is haI ogen. More
preferably, X2 is carbon, and one of the two Rl groups
Is directly attached to the X2 carbon. In yet another

DR pe€te 2B @ﬁbg@ﬂiﬁent QQﬁﬂém%ﬁunHQ ﬁd’@éﬁ'—heﬁ labowd, @herein R* is aryl

preferred wherein or pr ef eraﬁ \gh rein
lor steooarzioﬂubbmﬁgpwreﬂl&srabamtédrrl THYBE & HY&sybstitpents

i Aglig hgéiﬁflyls&e&@ﬁlﬁrorﬁ er%r@&ﬁ&ﬁfsfsﬁﬁ 6{%}%&&89{@1 —~OR*, lower alkynyl,

ano eferre ment of §ent |nvent|on

RBAFR R)r,rmlnqelplB isdower il egeH- Br A yindepensieatlp oy each other
Ree h drg%e?'re o ghydr ngﬂﬁ‘ﬁq Ell?c}’lhgl' Wﬂoﬁﬂﬁl 36r R* is lower alkyl

cons erre nent ot her ‘preferred
enbodi nent relates to conpounds as defined above,

L L
mageydpyeididy) rsethgepleohyt oomondrer greuipstlcldné phenyhgvhgtein the phenY1

\ﬁHl%ftgPﬂ’thiffﬁﬂyLdgF%\/@O‘gfrkW\fg or O, M1 5v1éln W éffned as above, are

iawdapefecedt | y from each ot her

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

alkyl.

Further preferred compounds of formula (I) are those, wherein R*is selected from the
group consisiting of napthyl, pyridinyl, 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 ORY;



are hydrogen or al kyl, or NR42R43 is piperidinyl or
pyrrolidinyl, or R4 is |ower alkyl Conpounds as

waledosness@above, wherein R is selected from t hepQr/BP®05/002869
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wher ei’'n

Alrgbreéerrzﬁdéwheéamd% cisphend eronpeRTRIsiopstibredipheny) \)vherem the one or
WO,

substi tuen

substituent% | ng ogen re p, eferably R4 is an%l,
4- chl or ophenyl \Al)d [ uordPmenyl¢ n ——CO .

consisiting of napthyl, pyridinyg_, methyl, phenyl or
nDno or di-substituted phenyl, wherein the phenyl

SHBEHY; llbzﬂﬂfnyf‘ 108 nhiahy? g?erbreﬂﬁegv%r &b i‘rﬁtz&lgrl? rco%%nd@@fjformula (D

efi'ned ‘as above, are al so pre erred

r 4
5B s S Mlope ARSI AR Wby Hloro B ba"
Fﬂmomplsmlyb ot 84-difloemophenyd &mxth@qnsfesned ierpodmendof Hyd present
pyL I di nyl h I ;
ﬁven%lon rv\}ﬁ'éer eé ngIFROlB{bﬁ df:s%gﬂag&; %\?C{ uen?ésreizlllr'igsilgl g{iéﬂy? % bromophenyl
@R&Lﬁnﬁﬂﬂﬂﬂhﬁk@hﬂnm4 1 is lower alkyl or hydrogen.
Further preferred conpounds of the present invention
are those wherein R4 is aryl or heteroaryl which is
dptyeonadther efesiet etnbddimtent néccunpmncb of dsintil@ O3 ofitltelpresent

l.ower. al kyl . r articul ar unds wherein R4

ﬂ&vﬁﬁr@bﬁ Sﬁgqﬁg?ﬁ SLPPEHRE |§?$Bﬁg of phenyl ;

nono- or di qsubstituted phenyl ereln the one or nDre
% c

h | o oRAHRY: N or
é ul g¢+9n1co nds of

nmet hyl arelpre erFéU Nbre par & i

formula (1) are preferred wherein R is phenyl, or

nmono- or di-susbituted phenyl wherein the one or nore

3,4-dif|uoropheny| Anot her pre erred enbodlnent of

the present invention relates to conpounds as

descri bed aboye, §her 4 i h 3- br onophenyl

or 3-di net h?p mn pheﬁ?ﬂ ﬁ n 53{) é@'he preferred

enbodi ment of conpounds of fornula (1) of the present
invention, R5 is selected fromthe group consisting of

COOR5 1 . OR51 CN ; CONR52R5 1 and - heteroaryl ; said

het eroaryl bei ng optlonally substituted at one or nore

pos istiil dweteredryhbesrgopsionaly substituted at one or more positions with one or more

susbtituents independently selected from the group consisting of H, halogen, lower
alkyl and (CHZ)VRss, wherein R is selected from the group consisting of H, alkyl, 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 alkyl or
~H; R* is lower alkyl or —H; R* is H, alkyl, cycloalkyl, -COOR®, -NR”)(R?®), -
CH,OH, -CN, -CONH,, -CH,0R® 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(0O)-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, -COOR?’, and -CH,0OR?, 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 preferred embodiment of compounds of the present invention, R is

selected from the group consisting of
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susbtituents independently selected fromthe group

consisting of H, halogen, |ower alkyl and (CH2)vR53
wWoL@seP85R51 i s sel ected fromthe group consi SPCTEPIINS/002869

H, alkyl, and al kylaryl, said-dBkylaryl being

optionally substituted at one or nore positions with

one or norg of |ower alkyl, - hal ogen, -COOR54, and

- CH20R54, §ha 3H YRE4— I %r - Aty \R52 i s Jsower

al kyl or -‘'H gSBZ)'i“s H,@gﬁ([ﬁ?,? ycI%da_ﬁwyll,—T 55

-N(R55) (R56), - CH2OH, -CN, -CONH2, -CH2OR55 or

- CONR55R56, wherein R55 is independently selected from

t he group g_o_ns iyng_of kyl ,2- H -C(O-aryl,

-C(O) - al kyf, o{égz)@(q-oﬁ‘eté?%grw(cum R56GANRR™

sel ected fromthe group consisting of H alkyl, ’

wBE@in BRI\ selectdd f)mahk Yloup-cofdi§Ag STer D81yl Y Kop ¥y mono- or

ﬁr]d €| §¥ Eetter. ar@/flr, and v%[nerel n said_aryl, st s

BeBPYHP ot Bisbyie A mafretArieI Al 60 delfigemras -COOR™ wherein R

BRlltydoal Hyarsd R3tiE 1o @hlig] oPAGNA! wHBES QS HLARAS Wefohe.

one or nore of alkyl, -CN, halogen, -COOR57, and

-CH2OR57, wherein R57 is |lower alkyl or - H or R55

AnernREGel}, ak8fpoufdebNREmWal(D) WiGeREOMR L Jiu ﬁ%&?@%roﬁfp Qonsisting

aftached forma ring; mis ‘an integer selecte rom

0 2; and v is an integer selected fromQo 4. In a
preferred enbodinent, mis O In yet antother

preferred enbodi nent %f C unds,_of the present

invention, R5 is sele ted&%ﬁm i a&etEFQﬁml'consi sting

of| (CH2)mOCN; and | %C. H2) m CONRG2R51 . wherein

i heterepsylchaing) optiomallyrsabgfitaisd a omsi @t inoge pbsitipnsawitylane or more

¥ ' ra.di = substjt. t, with
At 35 B0 e BER o B B S AR ower i
aitve (S Hn) RE ariesalsrt pydfersed, -whereianm, R5and R°7 evedefiddyhs before. More

' [’ [ ore..Al ternatively,
Rt RERRER L ol B B2 Sl b B o 17 o
the group consisting of - heteroaryl ; said heteroaryl
bei ng optionally substifuted at one or nore positions
with one or nore substy t{GEks i ndSp&dent |y sel get ed
fromthe oup consi sting of)=HN hal ogen)y—@wer al

N\
and (O—iﬂ\- @g)al’so preferrgd, wher /n/}m v and |R5?1,3\1
D

are defi e%1as before. Mre

53
N\((CHQ)VR N -
/T 58 N AN
NQ N R*=—nN" "N N—N
\RSB \_—-:{ N
;/ ,/ R* SN
CHz)vR53 CH2)VR53 CH2)VR53

~—(CH,) R®
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preferably, the heteroaryl is selected fromthe group
consi sting ofwherein v and R are defined as before,

wRa@sioxsscidependent | y sel ected from H, hal ogenP&r@P2005/002869

lower alkyl, D1 is Oor S, and4B2 is O S, or NR58,
and wherein, when said conpound contains two (CH2)yR53
groups, said groups may be optionally j oi ned toget her

?'o% \1I1\A}Yt' ?@({ ﬁﬁ aﬁ r%efi a5 B ﬁ'ht’f)re, eé'%cfaiagnda ntdﬁbagc%é 8 from H, halogen

pr @i&romed al(kplnﬁb s or 8 arfdiDhisICy S( b) NRriean e ereint evteinsaid

R5 is sel EOoup _con |st|n -aryl oL .

e Ginisias BET W Tad®s Pofheba T o eoner Srfanglsjoined
{hier B%ﬁ wsthdBs gfontded wischodbpire attacitkdwb €6:8h A rif, X6,

X7 8 and X % are selected from carbon and nitrogen

mrth the proviso that no nore than two of X5, X6,

15 Gn%&eARveBretaredientd didn e M) Brefdriedl coafisbuntde befornmmla(Id ate those

are defined as before. Preferably, mis 0. Preferably,

whepeinRs i wﬂeﬁgﬂd feqrp $6 §rQPR EORHYIEOL (CHR) VRS |, wherein

R53 and v are as descri bed above. Preferred conpounds

as defined above are those, wherein R5 is a heteroaryl

sel ected fromthe group ¢onsisting of oxadi azol yl,

oxazol yl and benzot hi azopyt—(@HiL);h—heatyr oaryl is

optionally substituted with | ower al kyl, |ower al koxy

carbonyl or phenyl, which phenyl is optionally

substituted wth carboxy, | ower al kyl carbonyl,

veheer tiarmpyllis sstected frarmp e staprR gonsitiag®inoyl . More

preferred are those conpounds, whereigys RS is 5-nethyl -

(1,3, 4)oxadiazxg] - 2-yl, % (4- benzo £7nethyl

ester) (1,3 2-yl, 5-(4 benzgke~_{ok| R

acid)- (I, d.@?@%}yr I 2y

5- (4- be i 08) - (I, 3, 4) oxadi azol” 2- yP( 5 (4-

di net hyl benzam de) - (1, 3, 4) oxadi azol - 2-yl,

\@-w(rgl lﬁm%ycie ﬁﬁﬁ'agb% t¥hd Eﬁm Xmﬁédﬁ 3&'8 ﬁhd@f are selected from

enzot azo ferre ounds 0J2¥8§7 5
@rlsort mismtmgerr wrthmhapl(owa)) (dnea)novumeéhm mO ofi ¥ and X" can

l?ﬁslgf‘gp%% 11)1/1e, dﬁézwhg(%gﬁfg glé% ¢ 8% fﬁiﬁgs{i BQE& éﬁg%?%?l‘é m 1s O Preferably,
agnpphads sufstifuredrwith —(Cﬁthé Whezrsm Rof afidv prd & d(emj bed above

(I'b)

Preferred compounds as defined above are those, wherein R’ is a heteroaryl selected from

.
¥

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-yl, 5-(4-benzamide)-(1,3,4)oxadiazol-2-yl, 5-(4-
dimethylbenzamide)-(1,3,4)oxadiazol-2-yl, 4-(carboxylic acid methyl ester)-oxazo-2-yl or
benzothiazol-2-yl.

Preferred compounds of formula (I) are those of formula (Ia)



wherein R, R2, R3, R4, R5, n, k, X1, X2, X3 and X4
are defined as before. Preferably, R3 is hal ogen or

wa@bdogloo2sRar t i cul ar preferred are those conmpouneGT/B8P2005/002869
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15

formula (1), wherein mis zera.;sRreferred conpounds of
general formula (1) are those selected fromthe group
consi sting of 2

Benzenesul f onyl - (6- chl or o- 2,3,4,9- et rahydro-| H car baz

ol -2-yl)-acetic aci ester;
Benzenesulfonyl iLﬂg£%¥213 4 9 %a dro-1li
- car bazol - 2-yl) - ac%tlcxég NG - er\_L_2ﬁ4
) 2- Benzenesul f onyl - 2- (6- &hi o Rrg-tetrahydro-|i

: J-carbazol -2-yl)-propionic a d n@%hyh?es er;
(J?S,Si?)-2-Benzenesu|fony|-2-(6 fluoro-2,3,4,9-tetrah
ydro- | H car bazol - 2-yl ) - propi oni ¢ acid nethmeester
(J7S Si7) 2- Benzenesul f onyl - 2- (6- net hyl -

Ppé‘{ Fﬁ}{l ie;sf?h %ﬁd 21?,7% AN C%lbﬁz %3 andyé‘l)arep c{e%%l efoe! Ereferably, R’ is

ReloZedBenalkpiesul f onyl - 2-(6-n|tro-2,3,4,9-tetrahydro-|If
- car bazol - 2-yl) - propionic acid nethyl ester;

SJ?).- 2- Benzene ano etrahy
AT Ra SRy P R R o L
(i1 ?S5Si ?) - 2- Benzenesulfonyl 2-(2- chloro 6,7,8,9- tetrah
ydro-5lf- ryrido[ 3, 2-b]indol-7-yl)g?propionic acid
nmet hyl ester;
(i?S,SJ?)-Z-BenzenesuI2gﬁ§ -2-(2,
ar bazol - 2-yl) - pIO Y acijd
acid nethyl este aci et
ester; ( x*
RS, Si ?) - Benzenesul f onyl - fluoréi(6--
hydro-|I H -carbazol -2-yl)-acetic acid net'hyl ester;
(1?S,S
R) - Benzenesul f onyl - (6- cyano- 2, 3(IB) 9-t et rahydro-1 Hcarb
azol -2-yl)-fluoro-acetic

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

-Ftetrahydro | Hc

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

(RS,SR)-2-Benzenesulfonyl-2-(6-chloro-2,3,4,9-tetrahydro-1H-carbazol-2-yl)-propionic

acid methyl ester;

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

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



acid nethyl ester;
(1 ?S, Si ?)-Benzenesul fonyl - (6-brono- 2

W@ 2eb5092886 r ahydr o- | H car bazol - 2-yl ) - f | uor o- acePCTVERID0# 002869
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met hyl ester; - 16 -
(i 2S, SJ?) - Benzenesul f onyl - (2- ch’or 0- 6, 7, 8, 9- t et r ahydr o

1RSIy USRS SRl i) 1.3 4/ UYERFAEEHH LaflBhdl 2 y1)-propionic

ByidBeeth@rssnl f onyl - (6- brono- 7-f | uoro- 2, 3, 4, 9-t et rahydr
o-1i :f-carbazol-2-yl)- fluoro-acetic acid nethyl

s o ( 0 (G ) } 11T .
RS- Beysnsrall o 3T ORR B b B 3P esbapob 2 propionic
abidgdnethyldstear bazol - 2-yl ) - fluoro-acetic acid nethyl
ester; (J?S,5 R)-2-Benzenesul fonyl-2-(7-chloro-1,2,3

I Q- nt,a I ndolo-2- - Dropi_oni,c-.aci

RO 2o U AR DTl B PSR £ bindol. 7 y0)-
br@&pidnid-acetmethyldstericycl opent a[ b] i ndol -2-yl) -
propionic acid methyl ester; (

[ 2 f,0 (ol = t Q.
TR SR 3B PRI 2304 S AR bl 2 L PROBISH  acia
esdthylested?S, S
) - 2- Benzenesul fonyl -2-(7-methyl -1, 2, 3, 4-tetrahydro-cyd

RGBS DAL PO, AL B 5 T BB i crbr 2
brépisnit-aciet methylkstericycl opent a[ b] i ndol - 2-yl)
-fluoroacetic acid nethyl ester;

' 2z If @yl < R o [T RS
R By, (o 7 Pl SR trahtnd (T C R P A propionic
esidenethyl 381;Si ?) - Benzenesul fonyl - (5-chloro-1 2
3, 8-tetrahydro-4, 8-di aza- cycl opent a[ a] nden- 2-

- i i | - X Rt B .
¥k§g%2'?%é§e&%$§%&ﬁ9:%%@?%@%’By 2%-?&1&%?%{0(#@ c@tbazol-2 y1)-fluoro-acetic
agid3ndhyletsteahy dr o- cycl opent a[ b] i ndol - 2-
yl)-fluoro-acetic acid nethyl ester;

L L R L B

~ aciddnetbylasterest er ;

(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-carbazol-2-yl)-fluoro-acetic

acid methyl ester;

(RS,SR)-Benzenesulfonyl-(2-chloro-6,7,8,9-tetrahydro-5H-pyrido[3,2-b]indol-7-y1)-

fluoro-acetic acid methyl ester;

(RS,SR)-Benzenesulfonyl-(6-bromo-7-fluoro-2,3,4,9-tetrahydro-1H-carbazol-2-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-cyclopenta[b]indol-2-yl)-

propionic acid methyl ester;



(J?S,Si?)-2-(6-Chloro-2, 3, 4,9-tetrahydro-| H carbazol -2
-yl)-2-(napht hal ene-1-sul fonyl)- propionic acid nethyl

W@3108109286a) ?S, SJ?) - 2- (6- Chl oro- 2, 3, 4, 9-t et r ahy dPCF/EP2005/002869
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- car bazol - 2-yl ) - 2- (napht hal eneq2-sul fonyl )- propionic

acid nmethyl ester; benzenesulfonyl)-propionic acid
4, bR)- Z%Qénesulfonyl 2-(7-bromo-1,2,3,4-tetrahydro- cyclopenta[b]mdol -2-y1)-
i 7S, SJ?)-2- Chl oro- 2, 3, 4, 9- tetrahydro | H car bazol -

PERWQ?C@F@II’&g Bestegy| fonyl )- propionic acid nethyl

ester; ( S,SR-2-(6-Chloro-2, 3,4, 9-tetrahydro-|

(R@SRP%Q?engeﬂ/ésﬁlf&ry(lQ (U%yb@d—)lbﬁi)fz-eﬂﬁﬂiyﬂfd}ﬁydldpenta Jindol-2-y1)-
-prapionic ac net hyl ester; (i S, SR)-2-

PIRREARiS A6id %ﬁ% &5 fonyl ) - 2-

(6-chloro-2, 3, 4,9-tetrahydro- | -carbazol -2-yl)-

?RQBRPQLEenQ@ﬂedulmiML 7emkidyl-1,2,3,4-tetrahydro- cyclopenta[b}mdol 2-y1)-
i ?S, S ?) - tﬁ Chl oro-2, 3, 4, 9- tetrahydro | H car bazol -

Bmgm(agldr@?

nmet hyl ester;

$R§ISR) —B%nie@eéﬂ’lfo@@fpfﬂdﬁol‘h- 92 Bt teahtpiro- dydlopanta i) il doP-2y) -fluoro-
) - 2- 4({ P benzenesul fonyl ) - propionic acid nethyl

égqtlé:raa methyl ester;

(1 ?S,517?)-2-(3-Chl oro-benzenesul fonyl )-2-(6-chloro-2,3

(RS, SR?-@eﬁ@é’ﬂl)éﬁﬂfbnlylﬂ(T;chbﬁi—(h]2,324-yét1)ahy@fcep5rdnpentaéb:]midol - -yl)-fluoro-

met hy

@Se%agfﬁ‘)‘ %Qlﬁﬁﬁfroro 2,3, 4,9-tetrahydro- | H carbazol - 2-y

l')-fluoro-(4- fluorobenzenesulfonyl) -acetic acid

l(fRS JSR)-Beatd@esulfdnyb( D closd-1,2,38s tetkahpd toy4,8 e84z rcyclopenta[a]inden-2-
nzenesul f.on ti.c acid methyl ester; (

§3é‘”?‘¥% %ﬂ¥%%5%@§§“ﬂ39 t et rahydr o- | H- car bazol - 2-yl )

-(3 4-difluoro-benzenesul fonyl)- fluoro-acetic acid

REJSR) - Beat@lesulfdn$]-&/-bromo-6-fluoro-1,2,3,4-tetrahydro-cyclopenta[b]indol-2-

B%nzenesulfonyl) propi oni c acid

R).- ( 6- Chl or.0- 2, tetrahydro-I| H carbazol -2-yl)-fluo
Yb‘éﬁypﬁﬁﬁﬂ%a%d§ﬁ¥$%ﬁ§F) acetic acid methyl ester;
(RS, S

(RS ‘SR@Be@ﬁ@mhulﬂgrfy147-bedmaM7ﬂircmede ;apemlaidodicpdoperafplindol-2-
uor o- MQ zenesul fonyl)- acetic acid
gypro '@f ac1 methyl € er,

(RS,SR)-2-(6-Chloro-2,3,4,9-tetrahydro-1H-carbazol-2-yl)-2-(naphthalene- 1-sulfonyl)-

propionic acid methyl ester;

(RS,SR)—2—(6—Chloro-2,3,4,9—tetrahydro—1H—carbazol—2-yl)~2~(naphthalene-Z—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-tetrahydro-1H-carbazol-2-yl)-2-(toluene-3-sulfonyl)-

propionic acid methyl ester;

(RS,SR)-2-(6-Chloro-2,3,4,9-tetrahydro- 1 H-carbazol-2-yl)-2-(3-methoxy-

benzenesulfonyl)-propionic acid methyl ester;

(RS,SR)-2-(2-Chloro-benzenesulfonyl)-2-(6-chloro-2,3,4,9-tetrahydro- LH-carbazol-2-yl)-

propionic acid methyl ester;



(i 55 R -(3-Chloro-benzenesul fonyl)-(7-chloro-1,2,3
J4-tetrahydro-cycl openta[b]indol-2- yl) -fluoro-acetic

waeood/opmshyl ester; ( RS, S R -(7-Chloro-|I PCT/EP2005/002869
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>2, 3, 4-t et rahydr o- cycl opent a[ b]ighdol - 2-yl ) -f 1 uor o- ( pyr
i di ne-2- sul fonyl)-acetic acid nmethyl ester; (

SRSjSR) A (76-Chlo%@ 34 @t&:&waai nﬂhwbmpyqﬂpmmrﬁ&tﬁbﬂwol
-(3- fluor f esulfonyl) acetic acid

%@pﬁ%ﬂes@ n¥t)-propionic acid methyl ester,

(1?S, SIR) - (7 Chloro-1, 2,3,4-tetrahydro-cycl openta[b]in

d|k; dsamlt ohfr-(:BJ.o%oQLﬂ gaétehgaz&mﬂswﬂmwmyi )-2 (4R 8 BBhIResulfonyl)-
acl nme

@F@@QSF5¥‘{ éﬁf%ﬁ%z , 2,3, 4-tetrahydro-cycl openta[b]in
dol - 2-yl)-fl uoro- (pyrldlne 3- sulfonyl) -acetic acid

REJSR) 29@ @hlo(cd “Benzsehégulfodyl){24(6-chloro-2,3,4,9-tetrahydro-1H-carbazol-2-yl)-
Chl or o: éﬁ#etrahydro cyclopenta[b]|ndol E- [)-2-(
§§WW8PHéWEIH§ Yt &1 ) - proopi oni ¢ acid nethyl ester

(i1 ?S,SJ?)-2- Benzenesul fonyl -2-(6-chloro-2,3

4 R9;SReY(baTH 02 B4, ﬂ—fetﬁﬁfrdl@zm arbgbgl= zsgrlommwzxanm% (i
%ﬁge%ﬁ zenesul.f on %g chl oro-2, 3,4, 9-tetrahydro-
F‘ﬁg’?@ -aseli 3<i¢ Pethivdesidtet i ¢ aci d;

(J?S,Si ?)-2-(1-Benzenesul fonyl -2-met b. oxy-I| -rnet hyl -

HRE)JSRE-(8 11062~ BerdedesBHb @)l Y- 641yl bad- BB mt@ﬁmﬂmlmc’é&a&l 2-yl)-
- 2- Be zene IEP %I-Z (6- et hyl - ,4,9-tetrahydro-1H
Fasacoicasie mrth oSt  oni tri | e

(|9S 5i ?) - 2- Benzenesul fonyl - 2- (6-chl oro-2

XRSARI-(baThlatvyelp@;d- fdtl& aydrazilc2rbykgl-2-ph) FicssH( b Hfivoes-
R5, SJ? Be zenesul, i 6-chloro-2,3,4
epesiesHiRRy B -3 eic & ﬁp’ U5 ) - £ | uor oacetonitril e;

met hyl - acetan1de
((iR? SRYH( B)C}ﬂoﬁemz,@crﬁeﬁ‘dﬂﬂahﬁml-]:HJcéfb-aZdSll-:D'yl()-(B,42diﬁuérd—’séﬂzal|ﬂesulfonyl)—

ro-cy clor i ndol - 2-yl) - 2-

1685 et P de.
(J?S,Si?)-2-(6-Chloro-2,3,4,9-tetral i ydro-| H carbazol -
ZR&IJSR—)ZM@MOKQZ,ZA(%te‘cﬂah;bdr@bHM&fb@sdﬂl-Z-ph-)ﬂu)oro—(pyridine—S-sulfonyl)—

acetic acid methyl ester;

(RS,SR)-(7-Chloro-1,2,3,4-tetrahydro-cyclopenta[b]indol-2-yl)-fluoro-(3-methoxy-

benzenesulfonyl)-acetic acid methyl ester;

(RS,SR)-(3-Chloro-benzenesulfonyl)-(7-chloro-1,2,3,4-tetrahydro-cyclopenta[b]indol-2-

yl)-fluoro-acetic acid methyl ester;

(RS,SR)-(7-Chloro-1,2,3,4-tetrahydro-cyclopenta[b]indol-2-yl)-fluoro-(pyridine-2-

sulfonyl)-acetic acid methyl ester;

(RS,SR)-(7-Chloro-1,2,3,4-tetrahydro-cyclopenta[blindol-2-yl)-fluoro-(3-fluoro-

benzenesulfonyl)-acetic acid methyl ester;

(RS,SR)-(7-Chloro-1,2,3,4-tetrahydro-cyclopenta[b]indol-2-yl1)-(3,4-difluoro-

benzenesulfonyl)-fluoro-acetic acid methyl ester;

(RS,SR)-(7-Chloro-1,2,3,4-tetrahydro-cyclopenta[b]indol-2-yl)-fluoro-(pyridine-3-

sulfonyl)-acetic acid methyl ester;



N-net hyl -acetam de; (i7?S,S
)-2-(7-Chloro-1, 2, 3,4-tetrahydro-cycl opent a[ b] i ndol - 2-

W@ kgos@9dFaor o- 2- ( 3- f | uor obenzenesul f onyl ) - PCT/EP2005/002869
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N-net hyl -acetamde; ( R5,S -19-
R) - 2- Benzenesul f onyl - 2- (6-chl oro-2, 3
4FS; SRy e lowe 152, 8,artbzigldr &-cydippetd [bliad k-2 M) - (pyridine-2-

di met hyl - acet am de;

Qﬁ%@i‘P@%@W@ﬁ@%?&%ﬁﬁf@g_ (7-chloro-1,2,3
J4-tetrahydro-cycl openta[ b] i ndol -2-yl) - 2-

f (RSHR)-2MB éhzdh esel oy yl- oLl EL,3,4,9-tetrahydro- 1 H. -carbazol-2-yl)-propionic
S %?)-2-(6-(1” oro-2,3,4,9-tetrahydro-1H

A& hazol - 2-yl)-2-fluoro-2-(3-fluorobenzenesul fonyl) -

N, N- di net hyl - acet am de; (J?S, SJ?) -2- (7- Chloro -

| (R3,5R) Benedrealifatyb 6-hloopars 49-hitraigdio-2Hytarbazof L UY-Audro-acetic
- (:3-.fl uor obenzenesul fonyl ) -N, N di nethyl -acetam de; (

5 ’>?) - 2- Benzenesul fonyl - N- benzyl - 2- (6-chl oro-2, 3
4,9-tetrahydro-| H carbazol -2-yl) -

ARE)SRY26¢INB ereehysutfan gt Bidetisoxy-1-methyl-ethyl)-6-chloro-2,3,4,9-tetrahydro-
(4 ’?Sél %i ?%-,2- Benzenesul fonyl - 2-(6-chl oro-2, 3,4, 9-tetrah

VTS PRESr bazol - 2-yI ) - N- ( 4-

cyano- benzyl ) ~2-f | uoro- N-net hyl -acetam de; (J S, SJ
)(RE:5Be2zBerersndshitforyyl- N6 - (et -Qrep4, Deezatlyr @1 H-carbazol-2-yl)-

(6-chl gr.p-2,3,4,9-tetrahydro- | H

@5?%18?% *2-yl)-2-fluoro- N net hyl -acetani de; (-RS, S

) - 2- Benzenesul fonyl - 2- (6-chl oro-2, 3, 4,9-tetrahydro-1il
-(B&ySRIZeBereyds)ytfdafl-B6-chloro-2,3,4,9-tetrahydro-1H -carbazol-2-yl)- -

di fl yor.o ben2yl ) - 2-fl uoro- N-net hyl - acet am de;

(P.“}%},O%% r_;;ez 4- ({[ 2-Benzenesul fonyl - 2- (6-chl oro-2
3,4,9-tetrahydro-| H carbazol - 2-yl) - 2-
f(RGSRO-Broednebdlfongt-hechland -2 34, dredtiuhlyilrds @Hzaileazab 2 ¢1)-fluoro-
rret.hxl .ester; (i?5,S

F@)Cgtg- ](t?FZ Benzenesul f onyl - 2- (6-chl oro- 2

3,4,9-tetrahydro-| H carbazol - 2-yl ) - 2-
f(RISRO-2aB@tzyhdsulfenlyl- (@ ailnm-2 4 hydt)ahpdioz bl cageizol-2-y1)-2-fluoro-N-

net.hyl estern;.
c@%tﬁ lfebcgﬁ?’ylfii’- 2-f1 uor o- N- met hyl - acet ani de;

(1?5,S1?)-NAllyl-2-benzenesul fonyl -2-(6-chl oro-2, 3, 4,
JRESR)-Bhyahzendsiiforrdsb 6z dilo-y2)3;Ltetrahydro-cyclopenta[b]indol-2-y1)-2-

fd uor Q: N- hyl - acet am de; (
O S AR oy - 2-

(6-chloro-2, 3, 4,9-tetrahydro- |
JB5SBx2b@zChlo2e-2)3)4, Mt¢tBahydro-1H-carbazol-2-y1)-2-fluoro-2-(3-fluoro-

benzenesulfonyl)-N-methyl-acetamide;

(RS,SR)-2-(7-Chloro-1,2,3,4-tetrahydro-cyclopenta(b]indol-2-yl)-2-fluoro-2-(3-fluoro-

benzenesulfonyl)-N-methyl-acetamide;

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

(RS,SR)-2-Benzenesulfonyl-2-(7-chloro-1,2,3,4-tetrahydro-cyclopenta[b]indol-2-y1)-2-
fluoro-N,N-dimethyl-acetamide;

(RS,SR)-2-(6-Chloro-2,3,4,9-tetrahydro-1H-carbazol-2-y1)-2-fluoro-2-(3-fluoro-
benzenesulfonyl)-N,N-dimethyl-acetamide;



cyano- benzyl ) -2-fl uoro- N-net hyl - acet am de;
(RS, Si ?)-3-({[ 2-Benzenesul fonyl -2-(6-chl oro-2

W@ 2eb5092886 r ahydr o- | f f - car bazol - 2-yl ) - 2- fl uor oPEL/EP3003/002869
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20
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- met hyl - am no} - met hyl ) - benzoi c- &gi d;
(1 ?5JS-R) - 2- Benzenesul f opyl - 2- (6-chl oro-2, 3, 4
Q(RGSRjaJWZiCb}drd lz;aﬂhatzﬂiy&o—)ttrc)lo ftd [ b}lﬁ@ol’-\k-yl) 2-fluoro-2-(3-fluoro-
%«?drlﬂ@?ngeﬂ?\i ntﬁ'}o%gﬁ t hyl - acet an de; (
g8 faid§or o- (5- met hyl - [ I, 3, 4] oxa
d| azol 2- yI )-methyl]-7-chlorol,
Z,RS %)tﬁBéﬂay&UﬁoﬁﬁCﬂMﬁﬁﬂ)ﬂ&[ td- Eliloy- 2,3,4,9-tetrahydro-1H-carbazol-2-yl)-
é 3, 4- tet@g’ﬂ%/ I o-, ycI openta[b]lndol e; (R -2-
[2( 10185512 fluoro - (5-methyl -
, 3, 4] oxadi azol - 2- yI) methyl]-7-chloro- 1,2,3
(ARSL%E[ %Byﬂreﬁes&lfﬁhyﬂ%(@tlﬂ[obd 2J3m9}ke&rah§ldr$rﬁ{-carbazol 2-y)-N-(4-
‘%h’ z:glﬁesu &on{,lc g hyl -1, 3, 4] oxadi azol - 2-
flyj‘n p BRTGromethyl-g ezfamf r ahydr o- cycl opent a[ b]
i ndol e;
((mmpBe&eﬁaaﬁzeﬂesqumﬁmmﬁdmﬁba-{&akﬂox@}ma;y 1:54] %&’ro 1H-
I%%nef FXI) 2- Euoro—ﬁrmel!hylzacetamldteet rahydro-cycl opentaf b]

(J?S, Si ?)-2-[Benzenesul fonyl - (5-cycl opropyl -[1, 3, 4] oxa
dIRSZSH)-22Bsrizenéshilfoiyd-2vd-byloto-Z;3 4R terfabydro- 1 H-carbazol-2-y1)-N-(3,5-

1%5%%1,84%t et _2%%% 3§/ eIacg entfﬂ{gl@,l z]dol e; (RS, SR) - 2-

oxad| azol -2-yl)-fluoro-nethyl]-6-
(ROISR) 2~ [ 2+ B8neatsudfoydlr - b +dhvas gz eetrdhiydfm -SH-carbazol -2-yl)-2-

SR aa s et FeSiaecid ey st o> ¢ Y

oxadi azol - 2-yl }-di net hyl - am ne;
(RBSRPI32){{3- Be{xﬁamﬁheﬁuﬁ(&mhlor() -0536hD-aeteatydet - $H4carrbimhlz-yl) 2-

oo B R db Bt Fosifrtihgroicdii et Ser

RS Si ?) - 2-[ Benzenesul fonyl -fl uoro-(3-nethyl-[1I, 2, 4] oxa
C(iRiSzS(RI)—QSBgﬁz)endfmlfhWI]}%—cHﬂbm 0;3,4,9-tetrahydro-1H-carbazol-2-yl)-N-(2-

%G')Vg%‘%é @gé gln’iﬂ%ﬁ’(Ygg%% Hé I ! gdgl jf;-tgzit Ei,hgdr 0- cyc

I opent a[ b] i ndol
IRS;ﬂR()—M@ﬂByyBﬂbehﬂgnzsLﬂfmhm(ézahlc&eg Bhphexaliyideo-déEl-chrbazol-2-yl)-2-
t h
%é af%%ﬁlz%enesul fonyl -(7-chloro-1,2,3,4-tetrah
ydro cycl o renta[ b]indol-2-yl)-
(RS,SR)-2-Benzenesulfonyl-2-(6-chloro-2,3,4,9-tetrahydro-1H-carbazol-2-yl)-N-(3-

cyano-benzyl)-2-fluoro-N-methyl-acetamide;

(RS,SR)-3-({[2-Benzenesulfonyl-2-(6-chloro-2,3,4,9-tetrahydro-1H-carbazol-2-yl)-2-

fluoro-acetyl]-methyl-amino}-methyl)-benzoic acid;

(RS,SR)-2-Benzenesulfonyl-2-(6-chloro-2,3,4,9-tetrahydro-1H-carbazol-2-y1)-2-fluoro-N-
(3-hydroxymethyl-benzyl)-N-methyl-acetamide;

(RS,SR)-2-[Benzenesulfonyl-fluoro-(5-methyl-[1,3,4] oxadiazol-2-yl)-methyl] -7-chloro-
1,2,3,4-tetrahydro-cyclopenta[b]indole;

(8)-2-[(R)-Benzenesulfonyl-fluoro-(5-methyl-[1,3,4] oxadiazol-2-yl)-methyl]-7-chloro-
1,2,3,4-tetrahydro-cyclopenta[blindole;



fluoro-nmethyl]-[1, 2, 4] oxadi azol - 3-yl } - met hanol ;
fluoro-nmethyl]-[1, 2, 4] oxadi azol e- 3-car boxylic acid;

W@ 20508839 - 5- [ Benzenesul fonyl - (7-chl oro-1, 2, 3, BcT/8P10851902869
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dr o- cycl opent a[ b] i ndol - 2-yl ) - fdjuoro-nethyl]-[1, 2, 4]
oxadi azol e- 3-carboxylic acid am de;

(RP3- ﬁS)’lBelﬁfenE:@ﬁbnﬁn&\Sdibf(enyibthWElchhpik@dlhzcﬂwﬁyllhﬁ&hﬂm chloro-
ydir%4 enta({bllflnd[ éyl)- fl uoro- et hyl ]

1 zf}%i@@&%ﬁ%% n)'?r‘? indolet hyl - ami ne; (
S S-R)-7-Chl oro-2-[(3-chl oro-benzenesul fonyl ) -fl uoro-(
?QRE;SRWI- FiF Ber&,eﬂésulfaﬁi)rlalz(ﬂ -mfethyl-[1,3,4] oxadiazol-2-yl)-eth 1] 7-chloro-1,2,3,4-

{tﬁ%@méro chlopen%d 1ndol(§,t rahydro- cycl opent a[ b]i ndol e

) - 7-Chl or o- 2-[ (3-chl or o- benzenesul f onyl ) - f | uor o- ( 5- net
NRB SRY-23(Behootstil fomgl-flderoy [ 1) 3,4 Jorhdiyidl-2- 1, Bethyl)-7-chloro-1,2,3,4-

tetrah cl ta[b dol RS, S
et ot RE T (7. ohiorocl 2
3,4-tetrahydro-cycl opent a[ b] i ndol -2-71) -
f(RS,GRQ)—Zﬁ[&iehyédeaﬁlﬁan&l #-opdhshrapyt[13;4 bratidngl -yl pduseohethyl]-7-

I

fluoro-nmethyl]- [1, 2, 4] oxadi azol - 3-yl }-net hyl am ne; (

$RSISR)-2-~ [{Enze[ﬂlaaﬂﬁmyb(ﬁgbﬁcﬂwptbp‘ﬂﬂ 1;3h4 okattiazol-2 & Bfldoto-methyl]-6
en
fCH? édgn%tg%cilg e ;ﬁ[dff%t} *diazol - 3 yI net hyt y- di net hyl -

m ne,
(RSSRSi{3)[ Béieeh BaifaeyleSuitianyl,2,6 2-ehbbydrotcy@pBerta ftindah 2-y1)-

55 AL AL A e et T

(i ’?S Si ?)-{5- [Benzenesulfonyl (7-chloro-1,2,3,4-tetrah
YAB SR B4 Bam&he&[uﬁbnyle(ﬂl—clﬁeml-]),z 3f4Luetmbydmtdyylb]>enta lindol-2-yl)-

pfa R ACLD I bagTE gt B g ™ e

(JRS, Si ?) - N-{5-[ Benzenesul fonyl -(7-chloro-1, 2, 3,4-tetr
4Ry SRo-2eBehogrendl fnly]-flnohel- €32Hry:th)yl ki Eﬂdm«admed)lhgl-ly])—methyl]-7-chloro-

T AR R PGB 0o 2.3, 4t ot rahydr o-

ycl openta[ b]indol -2-yl)- fluoro-nmethyl] - [1,2,4]
qRESRaDe| Beﬁzgtiemifdmyfl }7-blnza ii2cbed -t PG 1S - cyclopenta[b]mdol 2-yD)-

- 2- Ben ( tetrahydro | ff
g TRAL Tl R s e bR Bl e
(RS,SR)-{5-[Benzenesulfonyl-(7-chloro-1,2,3,4-tetrahydro-cyclopenta[b]indol-2-y1)-
fluoro-methyl]-{1,2,4] oxadiazol-3-yl}-methanol;

(RS,SR)-5-[Benzenesulfonyl-(7-chloro-1,2,3,4-tetrahydro-cyclopenta[b]indol-2-yl)-
fluoro-methyl]-[1,2,4] oxadiazole-3-carboxylic acid;

(RS,SR)-5-[Benzenesulfonyl-(7-chloro-1,2,3,4-tetrahydro-cyclopenta[blindol-2-yl)-
fluoro-methyl]-[1,2,4]oxadiazole-3-carboxylic acid amide;

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



(
RS, SJ?) - 2- Benzenesul f onyl - 2- (6- di net hyl am no- 2, 3, 4, 9-t

wereoalysseo- | f 1 r-carbazol -2-yl)- propioni c aci PCTEP1Ug$/002869
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ester; ~22 -
(6-Brono- 2, 3, 4,9-tetrahydro-| Jf-carbazol - 2-yl ) - net hane
$RE SRIWLCHGQI IZC[(ﬁ-@hl@rdrﬁémheﬁﬁbﬁﬂ)-(ﬂUSrCS(5-}n62hyl [1,3,4] oxadiazol-2-

gigotpef%nﬁ 5?2’ L‘J‘nté?fr A é%? lg]lg\ota[b? @g%m c acid nethyl
ester; (i S, SR)-2-

(RBs, @R)'ﬁ@t{fi'oy IBRALdRs B fohyh(Bcliletd-ayii-tetrahydro-cyclopenta[blindol-2-yl)-

I AT R S

and/ or phar maceutl cally- accept abl e esters
{RSSRYIC-3- DEd‘nz@ﬂie@ﬁEdSﬂy@d7th@utm4ﬂétrgﬁrﬂed-aydép1ﬂfnm{b}indol 2-yl)-

) are f L oup consisting of
2‘1 )Egilz%’gig@‘ﬂﬁ 3;{')'1? tEﬁF“g’f%e’ 2,3, 4-tetrahydro
- cycl opent a[ b] i ndol - 2 yl)-acetic aci d rret hyl ester;
((R)§SR) ({5 Benzenesulfonyl (7 célfloro 1,2,3,4- tetrah};]dlro cycllopenta[b]mdol -2-yl)-

2 s on oro-1,2,3,4-tet

Hahyartyl-opeA R BT SRy BERRE act . mer hy
ester; (RS,
S(SRX,SRY—{ sliBetsenksulfodyl47t dilsrakhly2lp d-tesrahyaivenydppértalddinddl-2-yl)-

Wbt miati L 2elialhatd- REDARAP AL RHhes PTOPT O €

2-[1-(3-brono-benzenesul fonyl)-I-(5-nmethyl-[I, 3, 4] oxad
i(R3SR)-253Bnzeh byl fbnyl-(7-chloro-1,2,3,4-tetrahydro-cyclopenta[b|indol-2-y1)-

SRR PR bt DRSO Ry PR R aPiEs et myl 113

, 4] oxadi azol - 2-yl ) -
REIIR) 12- BetbdresdfdnyR by okel-ahy-duor e yoitioppftchldbi ht ok~

5%%1?5’32%1@%0%“}; %g geln’rZ%l be%%eﬁeng fonyl )-fl uor o- net hy

- 7-chloro-1, 2, 3,4-tetrahydro-cycl opent a[ b] i ndol e;
((RS SREW-{5- Benzenesulfonyl (7 chloro-1,2,3,4-tetrahydro- cyclopenta[b]mdol 2-y1)-

313‘30[f§1%%ﬂ>5}?({§2ﬁ¢91@§ oL SRR Qe G¥glfpent al bl i ndol - 2-

[1, 3, 4] oxadi azol - 2-yl ) - net hanesul f onyl ] _

(Rﬁmyma{sn Betidey bsubfohyle(7-(hR8 0- SRP A 7tetrhhwiro-cgclopenta[b]indol-2-y1)-
> ag gﬁ%ﬂ%ﬁi ?al’)ﬁoxa GRgLL S Mngthylh-%gﬁﬁrﬁlae,mt hyl- [1,3,4]

yl)-methyl]-1,2,3,4-tetrahydro-cycl openta[ b]i ndol e;

((IRS SR)-2- Benzenesulfonyl -2-(6-bromo-2,3,4,9-tetrahydro-1H-carbazol- 2-yl) -propionic

4- benzyl oxy- benzyl ) - [, 3, 4] oxadi azol - 2y - (3
L neaal fonyl ) oL oxadiazol- 2y

(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-Dimethylamino-2,3,4,9-tetrahydro-1H-carbazol-2-yl)-2-methanesulfonyl-

propionic acid methyl ester;

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



fluoro-nmethyl]-7-chloro-1, 2, 3, 4-tetrahydro-cycl opent a|
b] i ndol e; (RS,

W®ER)05/09288¢ or 0- 2- [ ( 3- et hyl - benzenesul f onyl ) - f | UPCDEPEH05802869
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thyl -1, 3, 4] oxadi azol - 2-yl ) - nme@Bhyl] -
1,2,3,4-tetrahydro-cycl openta[b] indole; (RS, SR
4-{5-[ (3-brono- benzenesul fonyl )-(7-chloro-1, 2, 3,4-tetr

d
SRS RS GRS R vt aeporal Prhlad Dyprs faoke sdeftedfrgmythpgroup
a@ndisting@if d rret hyl ester; (RS, SR) 4-{5-
[ (3-brono-benzenesul fonyl )-(7-chloro-1, 2,3, 4-tetrahydr

G RSP PmeevipaP ooy 2P - s aikgay soBrataliinglol 2--acetic
atidmaahyl eatet;d; (RS SR) (4-{5- [(3 -brono
- benzenesul fonyl )-(7-chloro-1, 2, 3, 4-tetrahydrocycl open

(R0, R0k 85 Wb IHON O PEUINL o 5.4ty
ggﬁudgfgfgghsﬁ?lﬁﬁg?;%%@mcsmeml atio; benzyl ) - [ 1, 3, 4] ox
R ER e e DI LA

banzentaeifoaly¢ropiohd ammntta‘nﬂfbe]stm;dol 2. yl) -
fluoro-nmethyl]-[1, 3, 4] oxadi azol - 2-yl }-benzoi ¢ aci d;

gﬁ?sﬂlﬁbegqlz 3nlérso —ben%enfsyl HYIZ) (5|—m§th§l-£1_,'i3 4loxaﬁ1aa? ) ethyl
Icblpentl &2, b@ﬁtﬂthiiyd%-yjfdepenta blindole;
fluoro-nmethyl]-[1, 3, 4] oxadi azol - 2-yl net hyl } - benzoi c

35 (Sl S s bsrenssltpmdlpgro, st S o gl -
afeyhlyl 6@yl aypely2,af4-tetrahydro- cyclopenta[b]lndole,
b]i ndol -2-yl)-fluoro-nethyl]-[1, 3, 4] oxadi azol - 2-yl }

(OSSR bt el g et g e
Geshtdrope B dftetrahydro-cyclopenta[b]indole;
b]i ndol -2-yl)-fluoro-nethyl]-[I, 3, 4] oxadi azol -2-yl }- N

Rty S S st prlosa e D gt
by i acylcizob2t)aetianesitbng)-phyny)-dimeshytearhipe] -
[1, 3,4] oxadi azol ~2-yl}-N, N-di neti hyl benzam de;

g§§ S%Q27 gﬁl%ﬁ) %n[ﬁe %E@[Ld}rlf Q&Enefshllf@{ﬁ)' ﬁéo%eGShﬁﬁleﬂ{yiL {B3 fﬂ A diazol-2-

311)3m4ﬂllyl=.}t X %Laytdfretrah)pdxbﬁqydnpa{tb[]bﬂ indolee:
(RS, SR) - 2-[ - benzenesul fonyl -fl uoro- (5-nmethyl -[1, 3, 4]

2= - ulfonyl
S e R T e e ) O
(ﬂRSr(SR)e-thyl] -7- chloro 1,2,3,4-tetrahydro-cyclopenta[b ﬁ)mdo le;
N-{2-[ benzenesul fonyl -fluoro-(5-nmethyl-[1, 3, 4] oxadi az

U590 (PR  stalbrmsasllbpyl fgro (o ng gt 2

mletbyl] -1,2,3,4- tetrahydro -cyclopenta[b]indole;

(RS, SR) 4-{5-[(3-bromo-benzenesulfonyl)-(7-chloro-1,2,3,4-tetrahydro-
cyclopenta[b]indol-2-y1)-fluoro-methyl]-[1,3,4] oxadiazol-2-yl}-benzoic acid methyl ester;

(RS, SR) 4-{5-[(3-bromo-benzenesulfonyl)-(7-chloro-1,2,3,4-tetrahydro-
cyclopenta[b]indol-2-yl)-fluoro-methyl]-[1,3,4] oxadiazol-2-yl}-benzoic acid;



2-[ benzenesul fonyl -fluoro-(5-trifluoronethyl-[I,3,4]ox
adi azol - 2-yl)-nethyl]-7-chlorol,

WQ2®549186¢ r ahydr o- cycl opent a[ b] i ndol e; PCT/EP2005/002869
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(RS, SR) - 2- (| - benzenesul f onyl - 2-pgt hoxy- | - met hyl - et hyl)
-7-chloro-1 2,3, 4-tetrahydrocycl openta[ b]indole;

g BS, lS&)) (Z={l5€[m2-®ﬂ@ﬁdlb‘eﬁmﬂesﬂfdrryﬁ @hit0610- B2 3, 4ielahfdbany
rox C

Neramsy R RER g Tt sl T Alasadianslchsyll-pheny)-methanol;
(RS, SR) - 5-[ - benzenesul fonyl - (-7-
cfﬂS} 58) &5 {Be&eﬂesﬁl&bﬁﬁtﬂdﬂfre- sy(qtloa@ryeﬁiytp)] (13810] ox@dMkdl2-y1] -methyl}-7-

riloieR) Zeeedbid s el Pr SR es. chl oro. 2, 3

9 t et rahydro-| H car bazol 2-yl)-fluoronethyl]
[HS 8R4]4q>5é‘{<dbe’iﬁahesﬁl-f<}ﬂyl}~(ﬂ Blﬁbfd’lYJZ 3Mrkdihydro- cyclopenta[b]indol—2—y1)—
SSR%% 1§p‘g e ngg - (- -chIoroI , 4-t
g RS RS 55 Lot o et hyl |
, 2, 4] oxadi azol - 3-yl net hyl } - am no) - et hyl ] - benzoi c
a(‘RSj SR&M{)‘ZL Felsieﬁés,ulfonyl (7- chloro 1,2,3,4- t7etrah}7dro cylclo enta[4b] indol-2-y1)- .
- 3- chl or o-
afns‘%e/{%d@%'eﬁp ?%Oﬂ-gaflf &Y% ‘&ZPJ&&P& met hyl ] -
[1 2,4] oxadi azol - 3 yl met hyl } - am no) - net hyl ] - benzoi c
a(‘RSj SREM{W [(Bbt@no-benzenesulfonyl)-(7-chloro-1,2,3,4- tetrah dro-

e R S S AR

-[1, 2, 4] oxadi azol - 3-yl net hyl } - ani no) - met hyl ] - phenyl } m

e(R&;SED 4- {(SFES—BR)ma*b(ehmzslﬂém wl)$ (@rahlloro-1,2,3,4-tetrahydro-
dl nBl]%bﬁ cbo& uoro metclhﬁf ?1 g 4?ox§d14aflz<§le} yﬁl %eqcﬁyl%enzamlde,

(RS SR) - N- { 5- [(S) benzenesul fonyl-((R)-7-chloro-1, 2, 3,
4(R£ESR31I4|5/{dr[©3-by@ho-breﬁm51ﬂfdmbL(7 doto) 1,2 Bmwe&ahytbbhyl ]

Lyflopen a?l))(]a &0?22—371) %u%lron?r}e l}} 12 3% oxaghratlzcglléJ % %%1081me q

[ bazsnésul f onyl ~f Tuor o- ( 3- phenyl -[ 1, 2, 4] oxadi azol -5-y
I)-methyl]-7-chloro-1, 2, 3,4- tetrahydro-cycl opent a[ b]

(RESR2 Semgesfrast ﬂvw ety -3 Aloradinzgl-2yDgmethi])-7-bromo-
di,0;304 edtapediioadyblopestabl#rddig - 1 uor o- met hyl |

- oxazol e-4-carboxylic acid nethyl ester

2{#? ?@Z—?-rtgjsc%z%l%?l}élkwﬁgé&goh kbl‘gﬁ | % ol 2oy B Lthyl

piperidin-1-yl-1,2,3,4-tetrahydro- cyclopenta lindole;

(RS,SR)- N-{2-[-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-(5-trifluoromethyl-[1,3,4] oxadiazol-2-yl)-methyl]-7-chloro-
1,2,3,4-tetrahydro-cyclopenta[b}indole;

(RS,SR)-2-(1-benzenesulfonyl-2-methoxy-1-methyl-ethyl)-7-chloro-1,2,3,4-tetrahydro-
cyclopenta[blindole;

(RS,SR)-2-benzenesulfonyl-2-(-6-chloro-2,3,4,9-tetrahydro-1H-carbazol-2-yl)-2-fluoro-
N-methyl-N-(3-methyl-but-2-enyl)-acetamide;



b] 1 ndol e;
(RS, SR) - 2-[ - benzenesul fonyl - (4, 5-di et hyl - oxazol - 2-yl)

WO p@slogiske 7- chl oro- 1, 2, 3, 4- tetrahydro-cycl opeP€HEPR}005/002869

10

15

20

25

i ndol e; and pharnmaceutically acggptable salts and/or
pharmaceutically acceptable esters thereof.

P&S,SRPB&FB@zme@ﬁlﬁﬂM-%dﬂﬁwnd,s,@fetﬂahﬁdlﬁed}@b@knta[b]indol—2-yl)—
fgr nul a ﬁ_éﬂ ﬁryg th%e Tegect ed'féiiq:')m t he group
cBRiosmethytloreaHlgxadssole; 3satho@ifeilssi f onyl - 2- (6- chl oro -
2,3,4,9-tetrahydro-1|ff-carbazol -2-yl)-propionic acid

I(nglS’J%R)-(335($Ef§z€®ﬂ§§ﬂft05§tfl-O—ﬁ&gl&emi?ﬁﬁbftéﬂﬂaﬁydro-1H~carbazol-2~y1)-ﬂuoro-
- OFf 0= .4, 9-te ' o- |.
Fme@yh]ﬁL{]z%%loi‘gé‘ﬁqua‘EYlL%f%gf?@é’t“?lfleéci d nmethyl ester;

(i ?5, Si ?) - 2-Benzenesul fonyl -2-(7-chloro-1, 2,3, 4-tetrah
y (RQSR)y44[ Opeinbalzbidsalforyl 2 - Jthlord 1 Q8 O adtfahgigid cyigeMta b indol-2-

(B SeronmetllLhdlipedingsl-t Fmadb-amine ety lldheranigag methyl
- eyat opent a[ b] i ndol -2-yl )-fl uoroacetic acid net hyl
ester; ( RS, Si )-Benzenesul fonyl- (7-brono-8-fluoro- |

;/12138::}%1?)0%—‘3{,){rSg@%gﬁzgnegﬁﬁégyﬁﬁg%%g&{ﬂg%!,4-%etrahydro—cyclopenta[b}indol-Z—
(V1P-BuSt P me Byl [, 2.4 foxtadiazael Fe gl 9N )-binid o= 2BtheT] (e dic dcidl methyl
-t %t rahydro-cycl openta[ b]i ndol -2- yl)-fluoro-acetic

atid’ met hyl ester;

(1?S,Si?)-(7-Chloro-1,2,3,4-tetrahydro-cycl openta[b]in

d@AS; SRy 4-F({ 5 Y denzdndslfongl- O aihapesib fo@ithlydraetibfenta b]indol-2-

' t hyl er ; . .
(PR bismpdiszol yvistivdlgring) cpeihaarheapbypethanc
dol - 2-yl)-(3, 4-difl uorobenzenesul fonyl)- fluoro-acetic
A SSRye2 ilyénzesdsalfonyl-pyridin-2-yl-methyl)-7-chloro-1,2,3,4-tetrahydro-

(.25, S ?2}-2-(6-Chloro-2, 3, 4, 9-tetrahydro-|

f < z]flcﬂgil%)]llr-léﬁ?l )-2-fl uoro- 2- (3-fl uor obenzenesul f onyl )
- N, N-di net hyl - acet am de;

( {RESH-R) {521 BeazeneslibiryR -7 ditsro-1(53 patinylydrb-cdeldpentalb]indol-

?(% 9’1) g@‘?géh%%/%&%% :|t2 %%@7 _Zgglg -th‘gé;cp%ﬂ} ?2',23:2~triﬂuoro- acetamide

(S)-2-[(R) -Benzenesul fonyl -fluoro-(5-methyl-[1, 3, 4] oxa
d2-dz@lzeResylfYnyidluoyd-| 3-phedfl di @l4] oxadiazol-5-y1)-methyl]-7-chloro-1,2,3,4-

tetrahydro-cyclopenta[b]indole;

(RS,SR)~2-[-benzenesulfonyl-(-7-chloro-1,2,3,4-tetrahydro-cyclopenta[b]indol-2-yl)-

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

2—(benzenesulfonyLbenzothial‘zol—2-yl—ﬂuoro-methyl)-7-chloro—1,2,3,4—tetrahydro-
cyclopenta[b]indole;

(RS,SR)-2-[-benzenesulfonyl-(4,5-dimethyl-oxazol-2-y1)-methyl]-7-chloro-1,2,3,4-
tetrahydro-cyclopenta[b]indole;

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

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

group consisting of



2,3, 4-tetrahydro-cycl opent a[ b] i ndol e;
(R -2-[(S)-Benzenesul fonyl -fluoro-(5-nethyl-[1I, 3, 4] oxa

waelc@zo92826 yl ) - met hyl ] -7-chl orol , PCT/EP2005/002869

10

15

20

25

2,3, 4-tetrahydro-cycl opent a[ b] Lpglol e; (RS, SR) - 2-

[ Benzenesul f onyl - (5-cycl opropyl -[ 1, 3, 4]

O(RSS R)ZDBedzatlegul fonyP R 46 raldny 2] 3,4,9-tetrahydro-1H-carbazol -2 -v])- ioni
chiiér ol .2, 3, 4-tet ?ahydr o~cycl opent a[ k?] irndol g}r azol-2-yl)-propionic
(3HEmsi edters [ Benzenesul f onyl - ( 7- chl or o- 1, 2

3, 4-tetrahydro-cycl opent a[ b] i ndol - 2-yl ) -

f (RESR)-Ba&izbiéshifohdl,(8-chloro-2,3,4,9-tetrahydro-1 H-carbazol-2-v1)-fl -aceti
oxadi aﬁ_gj - 2{5\){' }- d}ialrret hyl - am ne; (RS,YSR) - 2- carbazol-2-yl)-fluoro-acetic
[ BERDEHDL 6%y | - f | uor o- (3-methyl - [1, 2, 4]

oxadi azol -5-yl)-nmethyl] -7-chloro -

1(R&, SR)42-Behzenbytidfonyt y-dp R 6- 1[4, 4 teeitly@ro-CyForentalb]lindol-2-v1)-
): 5ﬁ{lgenz neSﬁﬂ foz.l -(7-chloro-1, 2, S,Y?f-te}’r a}‘r%f/ldaf[o]-lgy% 7)

| IPBHEAT B st eshes -

fluoro-nmethyl]-[1, 2, 4] oxadi azol - 3-yl }-di net hyl - am ne;
a(ﬂtﬂ,&ﬂ)a]Bememhlf@@ll(y=ch&ﬁ6€1m,@?bltetrﬁi}idh$-c§&l§¢&ﬁa&bLindol-Z—yl)-ﬂuoro—
pha{imac&ut |tcelll I%% acceptabl e esters thereof. er

FFts 24f A9V 5% % er red conpounds of the general

fornmula (1) are those selected fromthe group
OARSSIRtBdigedsulfdil-(7-bromo-8-fluoro-1,2,3,4-tetrah dro-cyclo enta[bgindoI-Z—
SR) »2-[ (3-hr ony- beﬂzlenesul fonyl)-fl uoro- (%- nmet hyF- [1,

Y BRai-ag G agidymsthyl ester;

met hyl ] -7-chloro-1, 2, 3, 4-tetrahydro-cycl opent a[ b] i ndol

e(;RS(SEG»,(38131)loro-benzenesulfonyl)—(7—chloro—1,2,3,4—tetrahydro—cyclopenta[b]indol-Z—
{ -_h??- chl ar 0-.1,, 2 14-te_t rahydr o- cycl opent a[ b] i ndol - 2-

D} ARFT s e So i o eh

3, 4] oxadi azol - 2-yl ) - met hanesul f onyl ] - phenyl } - di net hyl -

AMSIBER,) - (RSHlofR) ,2,3,4-tetrahydro-cyclopenta[b] indol—Z—i/l) —élugro—(&ﬂuoro—

-{5- -brano- benzenesul.f onyl ) - (7-chl or o- ,4-tetr
gﬁ%}a?r{)egééqnaf c3teHf acid me hiyl estel):
b]indol -2-yl)-fluoro-nethyl]-[1, 3, 4] oxadi azol - 2-yl } - be

N&RSISR) <@ Chloet-hy|3,8 sdtehydloRSclopRita[blindol-2-y1)-(3,4-difluoro-

3}?%‘?{?& =br - benzenesul f o :l -%?-chloro-l,2,3,4-tetr
DR eR Rt et T3 54 Lor or et hyt |

-[ 1, 3,4] oxadi azol-2-yl} -benzoic acid; (RS, SR

AREFR){2B(d Chhowe 126332, 0 nesaliytleny H) cdrFamoh 2o p 2 fudr 3243t Ridro-

hyd I . bl | -2-yl)-fl -methyl] -
B D St P St ae: (RS, SR
4-{5-[ (3-brono-benzenesul fonyl)-(7-chloro-1,2,3,4-tetr
dRYGROy Bemperesalforty]-flndal-(Rmethyyl ] 1 ,8@] @xadizblyd Jy1)-methyl]-7-chloro-

(R SR E R atbliaioR: (| T chl o ort 2. 3.4t et rany

dr o- cycl opent a[ b] i ndol - 2-yl) -
(8)-2-[(R)-Benzenesulfonyl-fluoro-(5-methyl-[1,3,4] oxadiazol-2-yl) -methyl]-7-chloro-

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

(R)-2-{(S)-Benzenesulfonyl-fluoro-(5-methyl-[1,3,4] oxadiazol-2-yl)-methyl]-7-chloro-
1,2,3,4-tetrahydro-cyclopenta[blindole;

(RS,SR)-2-[Benzenesulfonyl-(5-cyclopropyl-[1,3,4] oxadiazol-2-yl)-fluoro-methyl] -7-
chloro-1,2,3,4-tetrahydro-cyclopenta[bJindole;

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



fluoro-nethyl] -oxazol e-4-carboxylic acid nethyl
ester;

wQ2qoseosenesul f onyl - benzot hi azol - 2-yl - f | uor o- NRCTEP)005602869
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chloro-1, 2,3, 4-tetrahydrocycl opent af b] i ndol e; and
pharmaceutically- acceptable salts and/or

RS IRCR p dng al ds¥iforft-EaBE R - enctisfl 61 2, 4] beddeobl-5 Pdemethyl] -7-chloro-
conmpounds, of fornula H) Cﬁn contain severa
ab%gﬂéﬁﬁﬂ@“E@ﬁWdéﬁﬂgﬁ i®dplepe present in the form of
optically pure enantioners, mxtures ofenantioners

SRS RS 5- [BRhze X ARGl (- AL6FRL 23,4-Bfdtah§ ol Yclpesita[blindol-2-y1)-

di ast ereopi soner s, n1xture§ f )

daesp aneby Lo ke Eniers abr SardT e agenat es or

m xtures of diastereoisoneric racemates. The optically

afidl pHarfQEdi®i AR dREptakble BAlRGAdf SHphaxARRutcdlly-dcegRhBIE EQErs thereof.
of the racemates, by asymetric synthesis or

asymetrjc chronmat ography (chr.gmat ogr aph i a
Rther pariigulsF g BRI cTSE %qfﬁlé?ﬁr)d.cs oFthe &eaﬁﬁ@fﬂﬁ@\fgow?r&rtmeédwed from
thgﬁdy%dﬁﬁmﬂggputically acceptabl e salts of the
compounds of fornula (1) and the pharmaceutically

accept abl sterg of the_.co unds,_of r [).

s SREGPremnden e rah SRt arBuar it Q obtdignk2-7D-
%@ﬁ@l’]t7—iclﬁl¥5%1tl1293?4-té?ﬁlh?ﬂﬁ-l&ﬁldp)énﬁf[@]ﬁ@ddlgd ar e

conmpounds of formula (). It will be appreciated that

the ¢ ounds.of th ener formula (1) ,in,thi

e SR B - ter e Elio shpbsiae b gob orp e s-methyl-
Pr1Y/4|dRadl @0l \afl) eshadebdongl| epleaph dimediyl-apitiver si on

back to the parent conmpound in vivo. The present

k
i nventio lsp relates to roce for e
PR Es 2 Prdrabnrmenpni B ooy b2 Al e e
agRMPentalts] idtd A2 AGORPHetiyll| I, Bauixh digzd-26 dindenndc adid methyl ester;
fornul a wherein R2, R3, R4, R5, and k have the

significances,. given above,. W a,conpo of formula
1 SRR CR oS e estons S GOE - etray 28"
StRYpeh&MIeed] - Y MluaRRyerh@R (il Bploxediakdly2-gipberrdit agd;
t he conpound of fornula | to a pharmaceutically

acce | e t and/or a ar eytic c tabl e
G SR RgalS T Bhtordp betesrntimal o7 hhehoh 4 (PERRER o
hyR1dehtigb @hd - fifaotd-ethyt R, he] sxadiakad-plitbehyamide;
procedures known In the art and as described in Schene
1 Resl, %VRV) 4_|:{g_r [(36—21(3?0 Io-eBenzenesulfonyl)-(7—chloro-1,2,3,4—te’cralhydro-
cyclopenta[b]indol-2-yl)-fluoro-methyl]-[1,3,4] oxadiazol-2-yl}-N,N-dimethyl-

benzamide;

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

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

2-(benzenesulfonyl-benzothiazol-2-yl-fluoro-methyl)-7-chloro-1,2,3,4-tetrahydro-
cyclopenta[b]indole;

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,



when reacting a substituted aryl hydrazine with a
conpound of formula (11), pure acetic acid between RT

waras4®ssC when k is 1, and between RT and 750PWhEP20KS/002869
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is 0, can be enployed in the nagified Fischer-Indole
synthesis. Alternatively, when reacting a heteroaryl

< eg{ ?%ﬁ erfc%@@e&ﬂa@& &Qﬂl}(ﬁﬁf%§0ﬂ1§§@reﬁ§orﬁ@1@c ﬂ@eﬂnﬁte@ The opt1ca11y

I'n anot her enbo npoun

ﬁ@#‘mfpﬁn-‘( ¢a)n Rebtain g’ﬁ %Xﬁ esloﬁ'Féioni %fn}é ’Eaé?lflﬁﬁ‘?’jw asymmetric
@ﬁltﬁ@ms SOfPatRas &frofrﬁfd@dipﬂlﬁ ki@ aderaptiy wighl a @biraloMsorbens or
pf dures known i-n the art and as described in Schene

-Schene 6 below. The invention further relates to
conpounds of formuta (1) as defined above, when
manuf actured according to a process as defined above.
As dase rcbi@@duﬁ&b(bféorrhxhll& (I:)oﬁia@hadﬁa@ﬁutadﬂym@te(bﬂe) salth of the

the pre i nve

EAEPPRBas ShiAt D P SR st i PR B8 ot Y compounds of
Mﬁﬁl@(ﬁ Gn i dudBacanttue pieﬁﬁd%jldfﬂcﬁﬁﬁnts o drgyiregenofnvention.

such easg are |ncrea % ﬁ%? @ d chol estero

IPatiiq ,rYﬁgF e Ia%ﬁ'q%nﬂ%’\ﬁ BEOE %sterol, high

LDL-chol esterol, atherosclerotic di seases, di abetes,
particularly non-insulin dependent diabetes nellitus,

medapsd dﬁ)r&i{zﬁ@d e thedysigopndeot the géiiezﬂéblri‘ﬁlﬁlafél)dn skia ievention may
sep Si S, gpnatory di seases

ier Bzl pk ECHORL SEGHE 37 PO RSB S i pap it conversion
@ag@ﬁg%§Pgﬂgﬁcaﬂpgu@amﬂﬁ%Jannatory conmponent such as
Al zhei ner’ s di sease or inpaired/inprovable cognitive
functlon The use of conpounds of formula (1) for in

eﬁrE&ﬁ{ HRBLti algd RBAESS1a8)r0&dsStor Ileymbtlifaclned €doaipaunds of
non- |nsuI|n dependent di abetes nellitus,

rfetrabbl(l)cﬂss%ﬁmﬁéﬁé P> @F@?qswmnfﬁ%nwﬁﬁmgowm% of formula

@%nula (1) can further be used for treatnent and

prophyl axi s of age-rel ated macul ar degeneration. The

i nvention therefore also relgtes to pharnmaceutica

conposi tions conprising a cdmpound of forrmula (I) as

defi ned above and a phar ')k:al |y acceptabl e

carrier and/or adjuvant. er, the invention

rel ates to conpounds as_gefipethgbBve for use as

t herapeutic active subs anceis, $chk@rly as

t herapeutic active substancd®s Ror 2 treatnent and/or
il

wherein R%, R, R* R®, and k have the significances given above, with a compound of
formula III

X1
i

R, |
X§X4

i
wherein R%, n, X%, X% X3, and X*have the significances given above, and optionally
converting the compound of formula I to a pharmaceutically acceptable salt and/or a

pharmaceutically acceptable ester.



prophyl axi s of di seases which are nodul ated by LXRa
and/ or LXRb agonists. Preferred exanples of such

wale@smsxsse ar e at heroscl erosis, increased |ipi dP@NEP2005/002869

10

15

20

25

30

35

chol esterol |evels, particularly_| ow HDL-chol esterol,
hi gh LDL-chol esterol, non-insulin dependent

%e@ﬁ?otrl% ik lclnglﬁnUﬁnd g?fo"i‘f?ﬁla' (@I)Wﬂ{ji Rﬂﬁaﬂﬁ’é’ 8f foPIABIIR) can be carried

elner s sease, Sepsls, and | anmat ory
s bapeacedines known ér thembigamdrs ﬁlﬁscrrbﬁ% in} $Rhene; 101??1@@ Eor gsample,

3@18 r%ﬁ% ﬁ&utﬁ&:ﬁ ahg %?Hfi@i‘ﬁ% m@@ld.{ éUmIFHLQﬂer f@fﬁﬁla ‘?ﬁ) pure acetic

eases are no é and/_or

agdrhiesven Rliend 48 °@when hinbrad p@eésﬁé“aqdr%& Ga!&@aklso can be
o i il Chtk@hk

Bﬁal egﬁlg gfer o?ﬁfeﬁ Fsch rel\fﬁbﬁ lgt?t 18 4 nOt%VélbﬁSlhen reacting a
demmmyddmmwstlm i talis plapeatdB6 "Can syeadechimbe-
dyslipidema, Alzheiner's disease, sepsis, and/or
i nfl ammat ory di seases, the nethod conprl sing
ddninnihst embn@naemw&pﬂmmmmunﬂwmrmul(al () ¢cantaintaoks grop that is a
%Frélg{y am%%r togﬁ;%o@r{cﬁ ?chr 14 Iscaﬁfﬂég%é}geglscfetg% (gﬁ:dures known in the art
rmdulsdte@dbbd{mmmrﬁohlndcﬁchtm%bdgwm sts, the met hod
conprising adm nistering a conpound as defi ned above
to a human being or animal in particular, wherein said
ditsdasation fasthectebdesfto comphendsrafdiprnoda &b defmedofbove, when

and chol est er ol ticularl
BRP R BUERD AT o S ghet B Enol bet erol |

at heroscl erotic di seases, di abet es, particularly

I d dent d
&%ﬁ{snﬁg Ii%ygg ?P %Og‘ﬁp%unl 8 gg ormuirE 4%# PE %{é@ﬁﬁggéﬁe’cgn can be used as
i Medivsthags €altht treatnpanend/at p]teIV&“J,tIGDI’Kbﬂ dshsEs Mshlldh dve umdsulated by

of the liver, and di seases that _have an infl a
o¥fe Aedlor LS55 HSniNlss RETRRPS o BT bAGES e ierésed Hp

lnpe?éh ggg{chm?%{v@ E’i]?L %H&Qét&fol’ %Jgfh%@ltﬂcﬁ&estyb? a‘tﬁ@f@&lér@t‘i‘c diseases,

use 0 ]Zgou nds_as (g
adiobates, partichlerly meatmﬂxn @@gm@nt gieopisy mellitys, éﬂiet%h is gEadrome,

s
55055, TPt 0 a0 1
Ipamk&ntlmhbleeuas1a{ﬁlbyosﬁsmﬁthﬁuec>mdels&eéseé|t at hpyan inflammatory
n%qWé:({]%ln? rfgltrag }I{égﬂeszﬂy %’égbré]orqwgﬁgc%}gg%v%%tcggmtwe function. The
M%mélcmposndh ﬁéasnulaéBrfex i, tha‘rmatrrmnt phatheipsderosig, low HDL
dl ol eg erslolﬁsbe gﬁi 1}1§u?1 %Q?dc?hp%gﬂétk 1?1%156‘51?& nlte‘?abtoﬁ@syndrome is

S as ove rep arati on
opref@fhdcahemmpémdstdﬁ éomnéaﬂbrem fuaﬁm be umdcfphsrbﬁmegt oid

diarsop?lslgms \Mtl age-re?ated macular degeneration.

1p1d ¥nd cholesterol

The invention therefore also relates to pharmaceutical 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 therapeutic active
substances, particularly as therapeutic active substances for the treatment and/or
prophylaxis of diseases which are modulated by LXRow and/or LXR agonists. Preferred
examples 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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nodul ated by LXRa and/ or LXRb agoni sts such as
at herosclerosis, increased lipid and chol esterol
wo ewsloxzssparticul arly | ow HDL- chol esterol, hi ghCT/EP2005/002869

LDL- chol esterol, non-insulin -ddendent diabetes
mel litus, nmetabolic syndronme, dyslipidem a,
n¥IEe) rﬁEtElbshdjdyﬁ&ﬁﬁﬁe dgsipidsnia phidh@met s lliseasemepeis and inflammatory
di seases. The conpounds of forrmula (I) can be

Aiff-act ured by the nethods given bel ow, by the
nmet hods given in the exanpl es or by anal ogous net hods.
1ARPHBRF bmbediheme,the hveotich télﬁastofaﬂhethbé fomttle wiegtmadnt and/or
reaction steps are _known to the son skllledlnthe
paephylaiset disrgsarathich are snqdudated b‘h &i%g4A ggonists, such as e.g.

%%eqbic?el?hﬁs Qﬁcrgﬁgd ﬁgidl%ﬁp@lbﬁgtem }]eri';@lts Qﬁgﬁ?tﬁﬂ?}‘ IQWI@LI&OIesterol

OdS Iven ow or 1nt es or

g hBHs:hlohowph port-frsubin depandentadiabdtes mdhms, m@fﬁbﬂm syadrome,

d e
R GATh RO LGB BRSO KR RAEES e A
daﬁapmmdmyamsmgmg agnocnpiosind e ferhotle (Ih ér 2 hnway o animal.
nment i oned. Conpounds of fornmula | can be prepared by

P\;}ﬁ&le{* ?Hf%%cﬂ%% %’?&ﬁ&& R (RCHEMReht aply 9@15%5?1;&&%@ EPhRedstd which are

R5, X, k, and n hav
rﬁb@tﬁlhﬁedgﬂﬂbmoc gn&/@n Lmﬁ\@onm ﬂma]mshcbdlchmglenng ratdmlmstermg a
theref ore ng dg%ntl one or mnul a
FHIE

OV B2 %Frll &8 OF ABi {1%% nhp%r@(gﬁalé wherein said disease
13 Se@&@é}f—‘frclm B¢ oidh |c6n§1’§1%|g @Qiﬂc&iaﬁﬂdﬂgﬂd— Bn @ OR6] esterblehds, particularly

o G 1 e DS, g S5585 S B bt

Ul Aok eckuby @Eﬂ)&ld!éﬁi &bt hsllieR, ﬁ))etabEh@s Htha,tdy@Mpldemla,
of 3 may be carried OLFJ]& with NaH in

SEBYiS sk By o diseates Py mgrcolifs pépg@'tttlltbsp ?hql%star%s/ fibrosis of the liver,
a(nlﬁbdlsea%sftHéthaQ@%ﬂﬁﬁlﬁﬁﬁﬁﬁthmoﬁﬁp&eﬁ@sfucﬁ&@Mﬂh@ﬂndr@ dile¥& or

as a racem c m xture of stereoners (step b). The
impsirgl AmpeeeblesognitipsiuaRfiognd (RR7SS) maybe separ at ed
by col um chromat ography on silica gel at this stage.

PreRebld BOURhSERbfed DU Esef BbRPEiSds & defirel AHovP FRRAE ereatment
conmpounds of fornmula (1). Reaction of the ketone 3 or

aéhcwnt prophglazis pf dxhgamsafzhlde aregnbdtlited bp BXReyandpgrd 2 gonists such
B A e
lsigh LBd.-thddstdroly nbetwsubiardgpertiedt dimbetesmeliibs metabolic syndrome,
GREBERPS e SR el BB YRR e OO e
Ifnuarlliltitli(?rz a‘;}lw invention relates to the use of compounds as defined above for the

preparation of medicaments for the treatment and/or prophylaxis of diseases which are
modulated by LXRa and/or LXRP agonists such as atherosclerosis, increased lipid and

cholesterol levels, particularly lovx} HDL-cholesterol, high LDL-cholesterol, non-insulin
dependent diabetes mellitus, metabolic syndrome, 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



groups at this stage of the synthesis using standard
procedures comonly known to those of the art. Typica

we@sodasse are the repl acenment of an iodo- or PCT/EP2005/002869
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15

br onp- substituent by an am no.gioup using Buchwal d
coupling conditions or replacenent of a iodo- or

BOPHMSHASE fnbilaRY alXuBstitnaltkitRUtOn Gl AERh&EENT 2a, 2b, 3, 4, 5, and 6 are
Sonogashira coupling conditions. The

| e al kynyl :
defirad asdefosn Sybstituent mppdibyagen ani}%gﬁre.&ég Patdyapsymentioned.
hydr ogent ati on. Functional groups present on R5 may be
CRRYSS A of BrRtlarcah BRipdeiRiSedly the ToTRIWiAE ReddtiDh&Ehé Qe 1:
R1 and R4 or by conversion of an al koxycarbonyl group
into a carboxyl group by hydrolysis i'n presence of
Li OH or NaOH, of a carboxihefeOHP i Nto a ami nocarbonyl
group using a primary or secondary am ne and a peptide
coupl i ng reagent such as e.g. EDClI, of an
al koxycar bonyl group into a hydroxyal kyl residue by
reduction with LiAlH, or of an hydroxyal kyl residue
into an ether noiety by _alleviation. | ﬁyired t he

nitrogen e *me tetra grocarbazoles, .

I, 2,3, 3a -tet'f'ahy 0-ayCTopént a es-Rand
relatqg helef ocycl es y be BOC- or~Zprotected prior
to theSe transformations. For the preparati &;0}% the
sul fonyl derivatives 2 npeeded for/the chael - Addi ti on
in Schene 1 the followi'hg 2 difjerent synthetic routes
may be used. Schene 2a describes the synthesis of the
sul fonyl derivatives starti wWith the alpkyl ati on of
thiols 1 with an el ectrophikgerefyfornmula 2|in the
presence of a base to gi the sulfides 3.yThe
preferred bases are either K2CO3 using acetone as
solvent or NaH in DMF (step a). The sulfides 3 are
subsequent|ly oxidi zed to the correspondi ng sul fonyl
derivatives 4 wth either oxone (potassium

per oxynmn af e T Me@H at RT dver nig yor with
nCPBA (R at1; (Step b). g e 285
Schenme 2b ) Ah al t er naiy«e to the

sul fon derivativeg ted,i n schene 2b.R?
sul finic acid sodiumsalt 89z7Bither comercia
avai |l abl e or prepared fromthe correspondifig sulfinic
acid and a base, y be treated with the el ectrophile
6 to afford SLHJr%ﬂlad&)rlvatlveS 4 (e.g.

wherein R, R%, RY 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 cyclic 2-enone 1, at RT in MeOH
containing 10-20% of NaOMe or in THF or acetonitrile in the presence of bases such as
K,COs or Cs,COs , 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-fluorobenzenesulfonimide 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 (I). Reaction of the ketone 3 or 4 with

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



Y. Nagao, S.Yamada, E. Fujita, Tet. Lett. 1983,
2291-2294). If it is desired to produce conpounds of

wo orosh2ssé wherein the sul fonyl derivatives ber€T/BPRE5/002869
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substituted [I, 3, 4] - oxadi azol e_gpi ety, the process
depicted in Schene 3 maybe used. Addition of hydrazine

h ate amne ' .In
b e R D o) PR LA o gegrme for

| beteroaryd hydrazinguleadsitd somppyndypoffprmuladHywpayi de 2 is
acylated with acetic anhydride in acetic acid to the

i P i a $ [ i1S ised .
R e Bl TR o K R e i efin StheBfctional
AproEPhthisstage of the spxthasiausingstandrag pbecegviep aomehdny known to those

; ) i in ot
F T T v
dYINRrET AR PINS Bathmabdieoupling cenditians anreplaceteentwdbiivds ot bromo-
S5 T 0 A S B B e
Theicbiceerar et fiittheohedified ny hlkplorsidadsibydydmigehtasion. Functional groups
Lt ut - oxadi ety is.depicted ]
SURBELiech b e N0 BTy S0R BSOS AP or by
demiversicnvaan blkexyarbydi quulp&in’tompcalnly@(yb gﬂmluplbiydgdﬁﬂjﬂsis in presence of
ads. .to am no- roxyi m no :
R ok RoGEE Fly ol BASIE, R0 P A R s F i ¢ gimary or
oxemtidatzsoare_'mezhnld;a peptide t@lplﬁlﬂgtgéagexﬁ/ﬁb:qm@hl 3de. 2 EA]\I];SCI’,I of anglkekycarbonyl
t Q { X { ter ;
ot S TSR i AR, S50l i
ddtieth ether mhiety spadkylatiomificquieed thetnfieogentdfthe@trahyGo0Ebazoles,
AR e TR I T

epratrotedipron totheshirasdbrmenionst he mi xture is refluxed in

di oxane over night in the presence of nol ecul ar

sieves. The resulting sulfides 4 are oxidized to the
skgrfthaptepatation af thesylfofyl derivaiivas Zneéded forGRBMiahaeRR ddition in

. i i = The .
S e O R AT g
FENHIgsis of Besulieryl dﬁﬁl‘G@Vﬁ%ﬁ@%@W@. the allgilaion efthials 1 with an
Eesdceiophid of RAulh AiRAEOPIEh L ST NBadk S oRE AEEAMWIRs 3. The preferred

escrib a .
cLases are eeltq'ler ?(3&8)3 using acetone as solvent or NaH in DMF (step a). The sulfides 3 are

subsequently oxidized to the corresponding sulfonyl derivatives 4 with either oxone

(potassium peroxymonosulfate) in MeOH at RT over night, or with mCPBA in CHCl; or
CH,Cl, at RT (step b).



are converted to secondary am des 2 by reaction with a
primary amne and KCN in a seal ed tube (step a).

w@ewspestect i on usi ng (Boc) 20, DVAP, Et 3N, CH2EIPEPR1005X102869
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15

| eads to conpounds 3 (step b),-3shich are al kylated via
deprotonation with NaH in THF and subsequent treat nment

Wi e of electrophiles. TFA nedi ated

de%?g?g%$?%n in CH2A 2 leads to the final conpounds 4

(step c).Schenme 5 R alkyl is prefereably nethyl or

ethyl The followi ng tests were carried out in order to
determ ne the activigty of jthe conpounds og forgyla éd) 'e)
and R4BH T al t % FBnct i enalsgr oupgpY 4 _of " g7 RE
R53 can - if desired or required - be transforned |nbo
ot her functional groups at a suitable stage of the
synthgsi s using sfandard procedures gomonly known to
those of the art. Typical exanples are the
transformati on of an al koxycarbonyl group into a

car boxyl group by hydrolysis in presence of LiOH of a
car 8chgmeg2bup i nto a am nocar bonyl group using a
primary or secondary am ne and a peptide coupling
reagent such as e.g. EDCl, replacement ggfa iodo- or
bro ti tuent, byxan @ﬁ no @roup i ng Buchwal d
cougl'livl{n itidns o\(epl acenment oy podo- or

br onp- substituent by a 1-al kynyl o-groug usi ng
Sonogashira coupling cénditions. If rdquired the

ni trogen of the tetrahydrocarbazol es,

I, 2,3, 3a, 4, 8b-tetrahydrocycl openta] b]indoles and

r e Y9 7 egg%t?‘fee: J%Eﬂg? ﬁ(ﬂh&f siugaﬁ %%&g%g—re%orde%—igeg gneg: themep{bi Yhe sulfinic acid
|sBé@miredlt Brfafelfs gbmgmﬂcmlnf ﬁraﬂailtle @51 g@@atdailefr@mrﬂhe rdeBdsponding sulfinic
assays, can be nd i ol s t a p
GridAnkd Rase) PRY | ﬁrear%wﬂlf ciecsiophiie 6 TpafioRy St deatives 4 (e
W%gioes%ﬁfada, Beujivatredr feqeed,opogapes, | i gand bi nding

domain", Anal Bi ochem 1998, 257: 112- 119. Manmal i an

expreSS|on vectors were constructed to express
fuII-Iength human LXRa and LXRb. Bacterial expression

HF At e i prastye Figecinids of KBTI GLN e B AR N higtives bear &
(RPEDbstﬁﬁtddL[mm]L@ﬁB&Iaﬁ(&ianﬂ:ﬁétytthe éﬁ)‘é}ssai&phcted 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,)mCO>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 (step b),
which is cyclised with POCls in acetonitrile to 4 (step c). Alternatively, the oxadiazole 4
may be prepared by treatment of the hydrazide 2 in POCI; in the presence of a carboxylic
acid Rs3-(CH,)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 POCls.



human LXRb (aa 155 to 460). To acconplish this, the
portions of the sequences encoding the LBDs were

waopkiopiseel from full-1ength cl ones by PCR and PEERP2005/002869

10

subdoned into the plasm d vectays. Final clones were
verified by DNA sequence analysis (WIlly et al, Genes
Dev. 1995, 9:1033-45gchkenrfe §t al ., Proc Natl Acad Sci
USA. 1994, 91:10809-13). Induction, expression, and
purification of GST-LBD fusion proteins were perforned
in E. coli strain BL21(pLysS) cells by standard

nmet hods (Ref: rrent Protocols in Ml ecul al Bi ol ogy,

Vblpurdiioges, [edi t edwiy Aqsubel)g@?‘lﬁl/ RagR ol i gand

Bi ndi ng Assagda and LXRb recept Mg wer e
assayed in buffer consisting of 50N HEPES, pH 7.4,
10 MM NaCl, 5 MM Md 2. For each 96-wel |l reaction, 500
ng of GST- LXRa- LBD or 700 ng of GST-LXRb-LBD fusion
proteins were bound to 80 ng or 40 ng SPAbeads

( Phar macj, a A(gershan) respectively, in a final volune

of 50 nﬁﬁ%mng. The resulting slurry was

i ncubat ed) caoMEl and centrifuged for 2 mn at
1300 X g.” Theqsupernatant containi ng unbound protein
was renoved, and the sem -dry pellet containing the
recept or - coat ed bead§4vva$)re susplend |n 50 ml of

buf fer. Radieligand (@s 100900 d e
(2,2,2-trifluoroethyl p’ [ 4- 22‘_?t |‘f| or o-

1- hydroxy- 1-trifluoronethyletgyl)-

phenyl | - benzenesul f op de)) was added and he

rle‘%sgt, n i ncuBat ed RT for31 h in tfe Pesence of R5?
t estS N and t hen scmtlllatlon,p‘-Ir2 W

coént i ng pertermed. Al binding as@ays wer el
perfornmed i® 96-well plates and the anount of bUcrrINJI

I i gand was asured on a Packard TopCount usiHg
Opti R ates Ea&kam_mﬁe_mpﬂnsuw@

performed within a range of concentration from110 10 M
se Transcr pti onal

Egegy)@is%/lwﬁg OB CRTIHIEGS Wish st Biced R et e moiety is
Rtedrif\8Bhdnie DNHMVT’(E&M futdy ) AT e tigent Q¥mitBl di:hv@ff\@s i1Rvith

Syt G MABTRL L 5 B P EER AR S roimin

llatiedtivies 2 0aépa), edtiiohi arhicaivetted irtth ¢hd efaldialzelegy4 hy réaxfRon wiith

f ptngohgﬁ %&J;mg@a F R GASRY RlASH depus a reporter

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 THEF 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 sulfides 4 are oxidized to the sulfonyl derivatives of formula 5 with 1nCPBA
at RT in CHCIs (step c).
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-values in the bi dj/ﬁg\,am

| uceriferase under the control of LXR response
el ements . Transfection was acconplishedwith the

wo-a@sn0e2866 r eagent ( Roche Mbl ecul ar Bi ochem cal BQT/EP2005/002869

according to the suggested pratsgcol. Six hours
followi ng transfection, the cells were harvested by
trypsini zation and seedggdhbme20-Well plates at a
density of 104 cells/well. After 24 hours to allow
attachnent of cells, the nediumwas renoved and
repl aced W|th 100 m e)f phenol red-free medi um

cont ai ni t st subst ances ol 11 gagwels
(final E l/ 9‘0 1‘3/() m ubati on
of the ceIIs for 24 ﬁours with substanaes? 50 nl of

t he supernatant was discarded and then 5 n1 of

Luci ferase Constant - Light Reagent (Roche Ml ecul ar

Bi ochemi cal s) was added to lyse the cells and initiate
the luciferase reaction. Lum nescence, as a neasure of
| uci ferase activity, was detected in a Packard
TopCount. Transcriptional activation in the presence
of a test substance was expressed as fol d-change in

| um nescence conpared to that of cells incubated in

t he absenc of the substap®él EC50 val ues were:

cal cuI at gﬁ’f siyng the XLf Nt program (1 D Busi ness

SORU Ltd—kK) . .. The npounds according to fornul a
(1) have an acti vi Ry-itAivat NHeas
assays1(EC50 or 1GC50) of 9.1 nMto

0.1 nMto IuM (uM neans ni crono
fol |l owi ng conmpounds exhi bited

r)y. For exanple, he/H)V
e follow ng | C50 ~N
LXRal pha LXRbeta Bi ndi ng

Bi ndi ng | C50 [umdt/ 1] 1C50 %rml/l]

(RS, SR) - 2- Benzenegu h@a¥det2ci( 6- chl oro- 2, 3,4, 9- 1. 600
0. 270 tetrahydro- IH-carbazoI 2-yl)-propionic acid t
nmet hyl ester-

(RS, SR) - Benzenesul f onyl - (7 chloro-1,2,3,4- 0.090 0. 0p0
t et rahydr o-cycl opent a[ b] i ndol - 2-yl ) - fI uorm\asc@u c acid

met hyl  ester \/Hm\(
o’ ! />—e/)v

The preparation of compound of general formula (I) 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 KCN in a
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).
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15

(RS, SR} {3-[(7-chloro-1,2,3,4-tetrahydro- 0.043 0.006
cycl opent a[ & i ndol - 2-yl ) -fl uoro- (5-net hyl -

WO 203/0dd86xadi azol - 2-yl ) - met hanesul fonyl ] - phenp¢¥/EP2005/002869

di met hyl - am ne The conpounds-g6-fornmula | and/or
pharmaceutically- acceptable salts and/or
phar maceuti cal | y- accept abl eseréraé s can be used as
nmedi canents, e.g. in the formof pharmaceutica
preparations fgr enteral, parenteral or topical
adm ni strati off They can beadmi ni stered, forRexanple,
perorakly, e, %n .he formof table coated
doeey,” hzrd and soft

}ﬁ" oS- grallslispensi olSy Lest 3
the form SUppYsSi t oLi es,  parenterally, He.gl, i A\th
f or m of injecﬁ?on%ﬁﬂ tions or infusion sol URi®NSOzBr
topically,ie.g. in the formof ointnents, creans or
oils. Oral admnistration is preferred. The production
of the pharmaceutical preparations can be effected in
a manner whiclgawi Il be famliar to any person skilled
in thejart by pringing the described conmpounds of _,

= W hei r pharmaceutical |y acceptabl &
I i cogbi nation wth otheK
{"uabl'e subst@nces, (R
admi ni st ratj orr?OT sotrfget her Wi th suitabVéX oG-t
inert, t@er euticalﬁy conmpatible solid or ligdid l,g¥)
carrier matefal s3and, if desired, usual R™ SOzR
phar maceuti cal adjuvants. Suitable carrier natewials
are not only inorganic carrier materials, but also
organic carrier materials. Thus, for exanple, |actose,
cor Iarfhlgr q§5iv%}{ves thereof, talc, stearic acid
or TS BEFFPCEANHE Uded as carrier materials for
tabl ets, coated tablets, dragees and hard gel ati ne
capsul es. Suitable carrier materials for soft gelatine
Tap Sellovdngitests Webe caexiadpliein orégreb abteemaid the awiiigf thiadmsnpounds of
nd sem-sol,id and |iquid polyols (depending on the

%ﬁ?ﬂﬁ%ﬁgfngﬁgmﬁ; Pve i ngredient no carriers mght,
however, be required in the case of soft gelatine
Fapstidred jrouBspteaditendirariRet campt Edksited draequited — be transformed into

GRS 3Ry RLA b OIB AR5 B AR oo
Sominedilekwaw tethopmdfehe attsTfpacal exengdes ava tlsotrattsfanmtion of an
%%g@ﬁgg&@ i%ilté)\_gat %W§r§89 %l}f%yd%%lrs}lsqhS}’)Tesggyeco%i?bH, 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 a iodo- or
bromo-substituent by a 1-alkynylo-group using Sonogashira coupling conditions. If
required the nitrogen of the tetrahydrocarbazoleé, 1,2,3,3a,4,8b-tetrahydro-
cyclopenta[b]indoles and related heterocycles may be BOC- or Z-protected prior to these

transformations.

General Information




carrier materials for suppositories are, for exanple,
natural or hardened oils, waxes, fats and sem -liquid

w@roosiogpssel pol yol s. Suitabl e carrier material SPEDEP2005/002869

10

15

20

25

30

topi cal preparations are gl ycenzdes, seni -synthetic
and synthetic gl ycerides, hydrogenated oils, liquid

es, liqguid araffl t .
?E%é?gé?%n& &lf Oenntéle %Fg/fé%rﬁcgd %ﬁ%’% cgl]){ Fg*o% n'Sthols JS et al.
dElevalqvmvmsnf awgmaﬂatsctramomléy gssayploe Qemom@sohﬁamwn trrglvated

?gfég LSk O@ﬂd%hgdo&gﬂﬁlﬁﬁﬁwcﬂeﬁmw 997 q@fﬁt@
(0] ts

ur-i nprovi ng age salts for varyingt
osnotic pressure, buffer substances, solublllzers
é\éammahm expessipasierioss Were reBstaitirdatexpresctilitlength fgman LXRa. and

KRB, BRAeHiAlekpisQbh R&ctdth WefBERWrh&dd tcﬁﬁﬂo@l\ﬁ@é"élﬁtatﬂiﬁﬁe s-transferase

fiﬁéi)qﬁa 1 (GG BHOP G LR LOLD o R S e ey 147) and

thhma@gsxm daatlhﬁ td ﬂl@ﬂ)VTd dedongdishl this,ahe pdirtlbhe oﬁm“elsecpiences encoding
n1n| 0 f

g@ dIrI%Itaf WEe a(snR | o Vﬁ%%g%thrcgo%e? r%g PWRt :Jnd tgen 191%5 ohed into the
phastriic Mécaorsc]asd clcﬁms motwrenﬁpébv PR seaquam:el a,nalj@s 4yElhpét al., Genes
1ok, 5903008 il LAPSEIAY ABROYSE UEALI00L 00 H09-13).

comes I'ht'0 consi ation pendi ng on severity of e
di sease and the precise phar e rofile the
LR S S SRS ATEREL S
8l btyaifl mg@ﬂﬁﬂ)tcélls 18- sandafd thettdds (Refs@@eentBrogocols thdlolecular

S SRR Ty L oty s

formula | . The present invention will be better
understood fromthe foll owi ng exanples, which are for
purposes of illustration and are not intended to [imt

tg%-'gﬁg 5 ed in the clainms, which foll ow
gid] @Bh Kps Abbr evi ati ons: BOC =

t - but yl oxycar bon CH2d 2 = di ch] aor onret hane, =
tIéiRoa@md Beeden ‘blrrﬁ%wew assaxer By R 5@1%%%?@9 &M HEPES, pH

16 rEPPRET], & atiide c@l\@&% caciIs-RRll I'ﬂydcﬂrm JBOO g (FiGHT-LXRa-LBD or

JOH@@H& ﬁﬁf ﬂ%]é Wgsgn&rﬂ%lrgﬂ%sg lllrl)ﬁ {980 pg or 40 pg SPA beads

Wﬁﬁﬁﬁdﬁ&@%ﬁhaﬁo Apectivelyhinl aftred sblemeffopl pkbe shwdkirg. The resulting
eS wa&g%ﬁ?&@%& %or %r}f at BT Nd cehb'ﬂﬁk%ﬂo? Q}é‘iﬁ' t ??OO:X g. The supernatant

base =
ohommmmgptylbaumdlprotunwals{rdnbquhmdﬁhalsﬁnﬁ Aurpdiiyeedndaining the

'\{%gﬂtor—coa’ted beads was re-suspended in 50 pl of buffer. Radioligand (eg. 100,000 dpm
of (N-(2,2,2-trifluoroethyl)-N-[4-(2,2,2-trifluoro-1-hydroxy-1-trifluoromethylethyl)-
phenyl]-benzenesulfonamide)) was added, and the reaction incubated at RT for 1 hin the

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 OptiPlates (Packard). Dose response curves were

performed within a range of concentration from 10" M to 107 M.

Luciferase Transcriptional Reporter Gene Assays

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-
LXRa or full-length-LXRp expression plasmids plus a reporter plasmid expressing

luceriferase under the control of LXR response elements . Transfection was accomplished
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nmet hanol , NaH
butyl ate, NBS

sodi um hydri de, NaOBu = sodiumtert.
Nbr onbsucci ni mde, RT = room

w0 esopeomsar e, THF = tetrahydrofuran, NaHCO3 = BOTEP2005/002869

bi carbonate, NH O = anmoni um-gBl-ori de, TFA =
trifluoroacetic acid, NaOH = sodi um hydroxi de. Ceneral

wetiheth & Buginke 6rre@3ht (Rt&thcﬂecrerfBidel‘Edan @kcording to the suggested

BLAORL SERY %ﬂ?‘%mé Fiegplhctions e clls wete g s ppRpBigstion and
ededed in 96- walée @ ahie densitafj0* ells/erll1A fler Da usd forallest attachment of

e T e
e@nt@’@lgl g tespsubstagirestr cantyol ligands (frfal BM&?@ epnentreiontd.1%).
Félld‘vsn hﬁbu’tﬁt@?ﬁ oP @k cIRdHEsl Al %thls@b&'aﬂces 4502.(&: ¥ tHeQuPérnatant

hexen-| -one were ad tion
s s ot Ao SBl pEDHRTRS SomSif T g Reage(Roche Molecular
Bidcutmitals) tvas sddedrtalysd tlﬁq:léBQauﬁi idhE thRnEciRx¥dse 2GLa6h.

th Et CAC. The conbi.ne phas
bR TEE o R O e RSPy R eReh i Packard TopCount,
Emmmaptogxahpcttyfaunn §i the(paesgmte offattést kelptare wat geressed as fold-change
%&rﬁﬁé’scé&ce%?m% fe%%?that of cells 1n batei in the %bsence of &he substance. ECsg

enzenesu -ace
Fauepprere salaplated ualngaﬁh@}%ﬁt prgltam dDoBefiness &lequlstd UK).

light yellowoil, Ms: 311 (MH) . 1.2 To 5 g (0.016
The Yoah &mzs%&sruirf Blﬂ)mﬁtﬁam%a@r}icdnoi&ﬁ*?ﬂ It ﬁ‘}&tsf &nea@tﬂe above

g%gsgygcﬁétpﬂqg% Zaﬁcr@?ﬁo (qutl . a g@léﬁé&r& tﬂéuM ulgl means

hydpewidrpr i de wer e added and the reacti on m xture was
stirred at 400C for 2 hours. An aqueous sol ution
O NaHCO was added until pH = 7 was reached, and the

PRI AR S A TGRSR R Sctincin
essgiporated. A col um chromat ography on silica gel

followed by a trituration from EtZO%ReI ded 4.
(64% alpha LXRbeta

of benzenesul f onyl - (6- chl or o- 2, 3, 4, 9Bindingahydr o- | Bindingb

azol -2-yl)- acetic acid nethyl est efcRS L JiAcen
m xture of diastereoners i ght brovvn c[rys({a S, %éo [umol/l]

RBSRNEtBEenzenesulfonyl-2-(6- chioro 2,3,4,9-  1.600 0.270
tetrahydro-1H-carbazol-2-yl)-propionic acid
methyl ester
(RS,SR)-Benzenesulfonyl-(7-chloro-1,2,3,4~ 0.090 0.050

tetrahydro-cyclopenta[b]indol-2-yl)-fluoro-acetic

acid methyl ester

(RS, SR) {3-[(7-chloro-1,2,3,4-tetrahydro- 0.043 0.006
cyclopenta[b]indol-2-yl)-fluoro-(5-methyl-
[1,3,4]oxadiazol-2-yl)-methanesulfonyl]-phenyl}-

dimethyl-amine

3

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



Exanpl e 2
benzenesul fonyl - (6-fl uoro-2, 3,4,9-tetrahydro-1|if-carba

W@ 005092859 - aceti ¢ acid nmethyl ester |In anal ogyPC€DEP2005/002869
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exanple 1.2, -39 -
fronbenzenesul f onyl - ( 3- oxo- cycl ohexyl ) -acetic acid

%ﬁl’ﬁiﬁkte&at B eadid 1@4pérbﬂéﬂ Qe'%li}?fh\é' fdrm |@Y€Hb§e¥§ @Gated tablets, dragées,

hy ri nesul f on

{f{ﬁf@h 32’% eﬂmge F%RSP 8 Uélqnf’fe ielcvasl Suﬁg S Onécrét:‘iag% e.g. in the
&6iingl of@bbyéltcﬁ&%,qfar@ﬁeﬁﬂy, agefr thefooth of ﬁq&hon solut1ons or infusion
%&aﬁbesre R 1ca11y, €. gg in tl}/eeflolrn(%vc\)/f %%t}n%hts!vgreams or 1[M_|8ral administration is

PtefevedSi 2) - 2- benzenesul fonyl -2-(6-chloro-2, 3,4,9-tetra
hydr o-| H car bazol - 2-yl ) -propionic acid nethyl ester

%‘fhb I&d@cﬁ%h' Fg}%&iﬁgiée’uﬁ&lyrfﬁﬁ&ﬁ céﬁ1 bEBBLked in in o manner which will

nzenesul - 0X0-C exy -acetl c _acl
e farpiliantn sy nepsonckilled bt thowet Byt brimging thgslepsyibed compounds of
ToRhula 1 add/Bethedf pH¥aia (LGNTNVRES ’tﬂﬂéj &lles, R NRBRLT édi’ﬁbmatlon with

m)d re was at this te u for .one
Phegapeytice) et bt UG AR PG Gk Brin together
a\ﬂﬂﬁdﬂnta’ﬂ%l ©n- ?o;ditQ u{eﬁst &ier@é,utlt:zﬂbf doegatibtersolid vt ligeidwagrier materials
po t ed with Et OAc. The
Boruf et i ArarRatal RN by over Na2sO
filtered and evaporated. The resulting two
Suitsble cavice metenalsare ppiaoEy EWrganie edrighmeteriolsal Wl sephganic carrier

?xgagt 1Al§ qu'lug Gbr %ﬁa‘iﬂbl@ ERE ARSI Ao lder b ed G ed); A&k, Searic acid or

ats @@fﬁzc@ﬁéag @p(f%qmarrp(ngat@r)@s foy dabdetencprted sl gt ohpgtes ppdihard gelatine
R InYds, SiﬁiaBIe @Afrid nMtbligs fRlsbfl gelMbie pduledttt) forbrhrihlé egetable

2) ﬂl%b é}é"r?(?éﬁ E%t& é R‘gm1 Sé)hfl gné%g&%&g@ %epe?)qla% 0B fhe.nature pf the active

Rgadienesd edrrias maight) ho wewn] bedeqidBed BAhe Cdvktof sofBgdatii capsules).

%u%tzlwg é%rger 6er1]'1a:ls) fgg ﬁg p%g%uctlon of solut1 s and sgfru%sn%rg, for exc?mple,

rveitmpolgsls,e;ucmae, gheert allgalaqmi h&mS@{ut@ e mg)rler ggltﬁgals for injection

sgl él%ngng for txdm g)w%£ éﬁoﬁ&g g}g)fér))r arfy @t%blré%lls Suitable
é e re

roc rlde me tion X
§1ﬁltr|‘tqf alepterialey @lmﬁé]rtowtsgqaiﬁ, Oyo{ﬁ(a %@aglrg r[ﬂa e oils, waxes, fats
%@%%@1 (ﬁf‘mlﬁﬁl ?dl& Shtlable éartiRs n{a@@&mﬁ@r tdfp’ldﬂ phﬂ@aratlons are

ture MBS ex e, conb

srsEdesTE- YR ISHC BQ‘ng“l%G%@tlY“’FﬁTStE B ons iR xes liquid

aadgrangligdid fAuig alcoliols, sterdsgiobgtiaping ghyrobiahid callidede deritvirives.
hept ane/ Et OAc 2:1

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 depending 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. .



followed by a trituration with Et20 yiel ded 187 ny
(65% of (#S,S. R)-2-benzenesul fonyl-2- (6-chloro-2,3

wd 4009409166 ahydr o- | H car bazol - 2-yl ) - propi oni ¢ aBCT/EP2005/002869
met hyl ester as a white solid_yy5: 432 (M#) . The
enantioners were separated by preparative chiral HPLC

@8 R,g{i]rén%euﬁ Blaefafgﬁonsc‘ Qe Rfent? O3 SIARLERENSDY REPh ARG ably 1-

(ORBigSHT 9 canprumeerideumilahy| - 2- (6- 1 uoro-2, 3, 4, 9-tetrah

ydro- | H car bazol - 2-yl ) - propi oni c acid nethyl ester In

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

%‘h?ﬁ)@%s%ﬁ? WL QS Wil bé BeQE0uEAEHOBE bk thePoDBWRIY Eadpid, which are

er and (4-fluoro-phen hydr az
pmqjmb@r(pfd@.ummn and are ngt 1nt<>3/nc2ed t Limit the invention defined in the

e J | 2edenzenesul fonyl -2- (6-fluoro
-%fgﬁ 3§&%€?P§ﬁ9éf H- car bazol - 2-yl ) - propi oni ¢ aci d
nmet hyl ester as a white solid, Ms: 416 (MH). Exanple
5
(RS, SR) - 2- benzenesul fonyl - 2- (6-net hyl -2, 3, 4, 9-t et rahyd
ro-1 -carbazol-2-yl)-propionic acid nethyl ester In
anal ogy to exanple 3.2, from (RS, SR)-

2- benzenesul f onyl - 2- ( 3- oxo- cycl ohexyl )~ propionic acid
met hyl ester and (4-nethyl-rhenyl)-hydrazi ne

hydr ochl ori de was prepared

(1 ?S,Si?)-2-benzenesul fonyl -2-(6-nmethyl -2, 3,4,9-tetrah
ydro-| H car bazol - 2-yl ) -propionic acid nethyl ester as
a white solid, Ms: 412 (M+) . Exanple 6

(RS, SJR) - 2- benzenesul fonyl -2-(6-nitro-2, 3,4, 9-tetrahyd
ro-|1 H carbazol -2-yl)-propionic acid nmethyl ester

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

2- benzenesul f onyl - 2- ( 3- oxo- cycl ohexyl )- propionic acid
nmet hyl ester and (4-nitro-phenyl)-hydrazine
hydrochl ori de was prepared (J S, SR)-2-benzenesul fo

nyl -2-(6-nitro-2,3 4,9-tetrahydro-| H carbazo
2-yl)-prorionic acid nethyl ester as a light yellow
solid, Ms: 460 (M\NH ). Exanple 7



(i
, BR) - 2- benzenesul f onyl - 2- (6- cyano- 2, 3, 4, 9-t et r ahydr o-

WO cansiogessd - 2- yl ) - propi oni ¢ acid nethyl ester PCT/EP2005/002869

10

15

Anal ogously to exanple 3.2, fram-(RS, SR)-
2- benzenesul f onyl - 2- ( 3- oxo- cycl ohexyl )- propionic acid
nmet hyl ester and (4-cyano-phenyl)-hydrazi ne
hydr ochl ori de was prepared
(J?S, 5i ?) - 2-benzenesul fonyl - 2- (6-cyano- 2, 3, 4, 9-t et rahy
dro- | H carbazol - 2-yl ) - propi ¢xiamplesd net hyl ester as a
light yellow solid, Ms: 423 (M) . Exanple 8
AbBEevEiItins2- benzenesul fonyl -2-(2-chloro-6, 7, 8, 9-tetrah
ydr o- 5i T-pyrido[ 3, 2-b]indol -7-yl)- propionic acid

yl, .est.er 8.1T0 (3.9, Mol ) of _
S GO S e dicRiRetnts 56l tetggebloromethane,
XRBVe Fam adhiterdparbsmdoid acidy, @I Dcdppegiodmde2DiviP = 4. 3 eq)

f ' i tri. [ . in 2 nb . T
Amd BT s ] SRl PR 5. 4
dirBethylamihoprbp@EorB-ahyltirbodiiatei iydratihhy itfeaE O Ali 8 stitylagetate, EtOH =

Bl B0 LTRSS, SLr UCHE g F e Base =

R eNEp: Datthyhdissopesoianiad, iy, + litatmahuairdmnaghett, MeOH =

ith E i,eld, 0,3 9 f,.
B Baobr bl B979e RpGRES Caa gt Rt dBS-
Wbhdh 8sufebiniireideMBT =libdn( ddnhiperatBrel THF -atet@al & firdhENal300; = sodium

0. 15 |} of (RS, SR.- . . . .
ggc&é‘?%%ﬁfmﬁﬂm opiim, i orife (TS Rex i uorrssr sifcNa@i = sodium
ﬂy&ﬂw&kﬁster in 4 nL of glacial acetic acid were
treated with 27 ng (0.18 mol, 1.2 eq) of
(6-chl oro-pyridin-3-yl)-hydrazi ne hydrochl ori de and
stirred at 1150C for 3 hours. An aqueous sol ution of
NaHCU 3 was added until pH = 7 was reached, and the
Hexktal eendirds extracted with Et OAc. The conbi ned organic
phases were dried over Na2SO, filtered and

aporated. A CP|U chromat ography on silica gel with
ﬁ\i]p‘g%ﬁ’é’flﬁf’véﬁcpef.ofmgalqn HeBY trituration with Et20
yielded 52 ng (76% of (RS, SR)- 2-benzenesul fonyl - 2-
(2-chloro-6,7,8
59-t etrahydro-5H pyri do[ 3, 2-b]i ndol - 7-yl ) -propionic
acid nethyl ester as a white solid, Ms: 433 (VH +).
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Exanple 9
(1 ?S,Si ?)-2-benzenesul fonyl -2-(2, 3,4,9-tetrahydro-1Hc

W@emanedss@- yl ) - propi oni c acid nmethyl ester | n BOHEPYS/002869

to exanple 3.2, from (RS, SR) - -42-

2- benzenesur fonyl - 2- ( 3- oxo~cycl ohexyl )~ propionic acid
nmet hyl ester and phenyl - hydrazi ne hydrochl ori de was
prepared (RS, SR) -2~

benzenesul f onyl - 2~( 2, 3, 4, 9- tra ydro- | H car bazol - 2-yl
)-propionic acid nethyl est %%Ilght yel | ow solid,
M5: 398 (MH). Exanple 10 (-RS, S

RenZerteeuifatyb ¢ 6Hchlony2;324, 0 Ge thattydan @ U rbaol-2. 44 B adetl dced fethyl ester
ahydro-| H carbazol -2-yl)- propionic acid nethyl ester

;q anal ogy to example 3.2, from (RS, SR) -

benzenesul f onyl - 2- ( 3- oxo- cycl ohexyl )- propionic acid
nmet hyl ester and (4-nethanesul fonyl -phenyl) -hydrazine
ﬁ‘;bdrsucﬂRHGD]uﬁen\AﬂQ g0 ep2kad) 651?18’[11?1 hen lsulfonylacetate in 90 mL of

s SE P e drniob PO o} O 20528 P chuaer ol retBtgs (54 Min

afeGH) Iv@hé adeeldl AferSGl hith, 406g (4.08 nﬁcwb‘bffﬁ—cﬁ?l&m%ﬁ-lléne were added.
98 Sj.?) - 2-benzen qu

be Raglig JUTTUIRTRII @3%?6&9} §1T V%%w )4%%?3 gHted with gturated
dﬁ)ylls I\Eﬂ@ ﬁndl thaerwddaglyh EfDA£X aMplc6mBinkd drgaiit piResSire dried over

ﬁf&sﬁ% Rlgedand iprosaed ﬁ%n%%&@ﬂ%%mggg PSR

h a@antcom ¢ yieddednin 03y 8896 o BeriBeh iyl foBAL BLox@S cRlohexyl
m gﬁl | ow sol id, Nsagr(416°Z&M_ﬁ_ EXaOﬁT’1 & cy%o exy) -acetic

ST OHRGFIICERHITE P léstsre@n@r% bk lafa}ﬁﬁamﬂ» MSeaH (ME),
bazol 2-yl)-fluoro-acetic acid nethyl ester 12.1 To a
s$pirred solution of 10 g (0.032 nol)

f benzenesul I -(3-0 ycl ohexyl etic acid
Ter <|Z 0-(d&rmael b P epf@ﬂﬁ%ﬂf?@wfwxatwée%wf} ~aeptigaqi@ iyl ester in
gmal:lal aketic £6d (3 mNgH. (76080190486, RUdgof 4T’31ﬂof®%@ﬁj'lﬁfﬂrazme

xture was Stkf Sd gt this tenperature for one hou

Yroglori eyerea ded and the reaction mixture was stirred at 40°C for 2 hours. An
aqueous solution of NaHCOj3; was added until pH = 7 was reached, and the mixture was
extracted with EtOAc. The combined organic phases were dried over Na,SOy, filtered and
evaporated. A column chromatography on silica gel followed by a trituration from Et,O
yielded 4.3 g (64%) of benzenesulfonyl-(6-chloro-2,3,4,9-tetrahydro-1H-carbazol-2-yl)-
acetic acid methyl ester as a racemic mixture of diastereomers, light brown crystals, MS:

418 (MH™M).

Example 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-(3-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 diastereomers, light yellow solid, MS: 402 (MH™).

Example 3



(0.048 nol, 1.5 eq) of N-fluorobenzenesul foni m de were
added. After 2 hours at RT, the reaction m xture was

w@owseessant o wat er and extracted with Et OAc. TPET/EP2005/002869
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conbi ned organi ¢ phases were drdded over Na2SO ,

filtered and evaporated. The resulting two

d(RSSR)-2depzene ybeqarchlad- 21;@44,eabumh:ychmwﬁainbgicamﬂ) -propionic
on silica gel with heptangé_tCﬁﬁl -gt yi el ding 3. 06

(27% of (RS, SR)- yLeste

benzenesul f onyl - fl uor o- ( 3- oxo-cycl ohexyl )-acetic acid

Adt hyl ester as a white solid, Ms: 329 (MH) and 3.2 g

(2899 of (RR SS)- benzenesul fonyl-fluoro-

g%[a?%l?fe%giugigggm)%ﬁi r% go.Fgerlzex}%fo?glt Lo F)Sck;ﬁjexyﬁ acetic acid

@6213(18.#;)3; vetizehef DIMbatyd°Cf R&Boqng(Z 89 axnelcy.¢leghefWhDI-(80%8) were
tilhﬁ%ﬁghg g&gé&)f mq%t%%%yvisl sgla%d%% !t}tlﬂte%?ﬁ%%%.tgb%h §p§ ﬁgurr,r%%d 1.37 g (9.66

airpdh ﬂi.iieqéa ofuylelthyhhdhde vdee atkled. Adfetd @ch canslattliE theagtli® mixture was

B B R R O T B Bt tat were ried

amef IﬂhéOm ﬁhtel:tdeaﬂAb@a@)@hfedCTEdremltlhg &&ﬁsteﬁé&&@%e@@ﬁarated by

h | t
Bt S B el i e chet b P A S Bt A & 66) of
hlé@ﬁﬁh@] Etr@éeesAtfdnyl @ (3owed cldolaxil) ipt orsiahicawidf m@ﬁﬂiyﬁs?egas a white

g%led gjgsdé }% ?@I—g) %‘é& [{%ﬂ g?%%? PM \Beazbe?lgesnuelsgl?onyll 2- (3 -0X0-

eﬁﬂw}tw;zl@lpraplyshi)c-afciduﬁéﬂhyl%m& a€a dbitel soTRY, YS: 3e5{RIH3s a
white solid, Ms: 436 (MH) .The enantioners were

g%parat ed by preparatlve ch| ral HPLC. Col um:
i ral pak AD, solvent: 20% sopropanol / hept ane Exanpl e
13 (RS, S )-benzenesul fonyl -fl uoro-(6-nmethyl-2,3,4,9-t

é‘brOa]llygli(IOOBl minol ) (mr%zmlbeﬁzeﬁkélﬂﬁﬁ?ﬂ—z-%@&b%yﬁl@h&b&'l) -propionic acid
n.a

er n 0 €

ERuEh iR Mot S AP TP Reld 8 (046 2 eh sy of (4-chloro-phenyl)-
hﬁcﬁhmﬁe h?dr@bc]mlehﬁy imeﬁsdddéd andl tl(e‘l‘ezl&idﬂé{hmﬂﬂ@ ﬂ\?ssé's Mtirred at 40°C over
- razi ne acnl g re

IR E TCHBCENT IO T EC VAR FUFE B IbbH. 5 it el 80d the

hh!xt@l&[ W@sszkltrgzte& hithaR e C TRE EEnBRED Mfgaﬁ&tlﬂfaséﬁve@e bH&Dbver NaySOy,
%ﬁere gvalporate'\? A co]Iumn'\éE:omatogra phy on sﬁlca gel with heptane/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 (MH™).

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- 1 H-carbazol-2-yl)-propionic
acid methyl ester

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



(1?S,Si ?)-benzenesul fonyl - (6-cyano- 2, 3, 4, 9-tetrahydro-
| H car bazol -2-yl)-fluoro-acetic acid nethyl ester In

war@bogssé o exanple 12.2, from PCT/EP2005/002869
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(1 ?S, S#) - benzenesul fonyl - fl uor a4¢3- oxo- cycl ohexyl ) -
acetic acid nethyl ester and

( éR&yRm bﬁneénebl)lfdiiyﬂzé(&ﬁl&)rb%w@thk‘@zﬁhy‘@l?o WESCERE \H&H).- propionic
L S Gty 0 % e

‘) benzenesul f onyl - (6- brono- 2, 3

4,9-tetrahydro-| H carbazol -2-yl)-fluoro-acetic acid

net hyl ester In analogy to e a%glg 2.2, from

(S, S) - benzenesul fonyl - f | uor o= ¢ 378X cycl ohexyl ) -

aCIE‘S,SR )-aWedz¢RbEIINnyE 3! (6/medhgl-1,3:4Y- QEhPARDYHcarbazol-2-y1)-propionic

égraﬁhq 4§ﬁdrochlor|de was prepared

zenesulfonyl (6-bromo-2, 3, 4, 9-t et rahydr o-
Ji e e R o
( pR@;&R}c ahdmzﬁhﬁs:sﬂef arny 4=ﬁ12tk@h§ﬁéx@dﬁh}7dr8mﬁe h?&ﬂ'o@l'i!ﬁﬁﬂ@Was prepared

LY sty ot e b Féacbazo

th
rlefahydro-1H-carbazol-2- yl) -propionic

(4dibnihyl ketszsneshitd wiig) MSt 410r @1K13), oxo- cycl ohexyl ) -
acetic acid nethyl ester and

(6-chl oro-pyridin-3-yl)-hydrazi ne hydrochl ori de
(exanpl e8. 1) was prepared

(i ?S, SJ?) - benzenesul f onyl - ( 2Exdihpled- 6, 7, 8

dr o- 3, 2-
oI 2 PEptRr iYL 4 Brviso 26 49 e HiidredFhrarhazok 2-¥D-propionic
wiiid eneslopliester MS: 437 (MH+) . Exanple 17-18
(J?S, SI ?) - benzenesul fonyl - (6-brono-7-fluoro-2, 3,4,9-te
t Andlpgowsi tld-axampbzi’:dl fﬂmy(lis SR)- aehsmmﬁllfmyam(@ - By ohexyl)-

e]grto Ecglé}g 9(2 g‘eiﬂgfl Iega ne uI { onﬁg o}}y e)%n%rochﬁonde was prepared
f QR&Slb)—Meﬁzaneaaﬂ:ﬁodyln‘m(&yxhtr@&tﬂ&-ltétrzai“)vdfcﬁgﬁ—&a@ba@blﬂﬂﬁﬂ)epropmmc

c’%hgﬁh}? e aisktrelignsolity My %?0(@418&@)0 ycl ohexyl ) -

acetlc acid nethyl ester and
(4- br ono- 3-f | uor o- phenyl ) - hydrazi ne hydrochl ori de was

Example 7

/

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

Analogously 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-benzenesulfonyl-2-(6-cyano-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-chloro-6,7 ,8,9-tetrahydro-5H-pyrido[3,2-b]indol-7-y1)-

propionic acid methyl ester

8.1



prepared yl) -fluoro-acetic acid nmethyl ester as a
white solid, Ms: 515; 517 (MNH +); (exanple 17) and

W@ InSHB83) - benzenesul f onyl - (6- br ono- 5- f | uor o- 2PGI/EP2005/002869
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4,9-tetrahydro-| H carbazol - 2-yld5- fl uoro-acetic acid
methyl ester as a white solid, MS: 515; 517 (M\H +);

(Rx@ I(s 9%8hol) bfe- émotmidimsoﬂmﬁle\m i5enD bf BANIG4ICT A —80°C were

separ at b chro
s s pelatiaaior (56 B RRanEA raAeT i B el ol dun 2 mL of ELO.
) }ﬁﬂ)eaczgohtqﬁﬁcﬁih 1@d stk k@nyd fo2-16 mighhal @4|g (19. I5 )mmol 5 eq) of tin chloride
etra I o- cyc 0] ropl oni C
afﬁhair chsppl fved frof migo 12%%@?% %@a ﬁ?%ﬁ?%wgdpgﬁurz gragallowed to
(r'éac% mnvbﬁhlﬁ f4o 'ﬁ%h Yhd bl anﬁdewédiﬂm ﬁrﬁﬁie@bﬁr&dlb}zﬁltﬂhoﬁfand washed

of a, 'sol uti

ko o S35 2B pmon il eyl eraie T loride as

L%hibd d31idOMB3141 (\BE3).mmol, 1.1 eq) of cyclopent-2-enone
wer e added. The reaction mxture was allowed to

reached RT within 4 hours, diluted with saturated
Zieous NH G and extract ed with Et OAc. The conbi ned
organi ¢ phases were dried over Na2SO, filtered and

avanesiad atbe, @higrm 16 %@BBWQRS‘QR‘)% ZOEEIﬁédésﬁHo@,@JZ B 6b-cyclohexyl)-
hept ane/ Et OAc 1.1 yi el ded

orBEieRERELEBHY F&t%rsn&e@L eééﬁﬁﬂé‘ﬁﬁ% Jeich e teeaiee with 27 me (0.18

ki 63RCa 71} £100 B AOURE QA Sstirred at 115°C f
cr:% orllezgéi)g{f(,@%hﬁ)r ?gﬁ M—ﬁl) }Hi’r i AR AR irred a or

sbHheup-ohn aquepussqjuiign of apg; was added until pH = 7 was reached, and the

%Bﬁ@l%@/&h@ SWrhQny b\ﬂtﬁ%’t@?&@ We‘-‘do?rﬂﬁﬁéd’ J)r)gaﬁe %hhéés %feddned over Na,SOy,
thyl ester in 15 DVF at

1ﬁ11eredqancb¢vammde @%olwaené @@@é@gramorp @heat geéWlth]h@PWé/EtOAc 11
? vgéd mﬁuﬂnotnhb@h E@GR@(H@&PS’ Qfé%ﬁ@f t‘R’SJSR @nlgen%erYe%ulfonyl 2-

e were adde

(Zthl@IS) @?:359Ttet1t&h)édr|0eﬂi‘tm’@d0 ﬁ%&bhnédvqagl)wgp)@@q qﬁd)methyl ester as a
E‘:t‘éso"i’l'ddl\/ﬁx%ﬁ?@gﬁd) with Et OAc. The conbi ned organic

ases wer e over Na2SO, filtered and
evaporat ed. The resulting two di astereoners were
separated by colum chromatography on silica gel with
hept ane/ Et CAc (from 2:1 to 2Edgmplesl ded 0.78 g (31%
of RS, SR) -
SRe2 hehampebulforyb2dRé, 49 seteabadtar i H= gsrbagobivd-propipnic acid

rret hyl ester methyl 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-1H-carbazol-2-yl)-propionic acid methyl ester as a
light yellow solid, MS: 398 (MH™Y.

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

propionic acid methyl ester

In analogy to example 3.2, from (RS,SR)- 2-benzenesulfonyl-2-(3-oxo-cyclohexyl)-
propionic acid methyl ester and (4-methanesulfonyl-phenyl)-hydrazine hydrochloride was
prepared (RS,SR)-2-benzenesulfonyl-2-(6-methanesulfonyl-2,3,4,9-tetrahydro-1H-
carbazol-2-y1)-propionic acid methyl ester as a light yellow solid, MS: 476 (MH™).



as a white solid, Ms: 311 (MH+) and 0.53 g (21% of
(RR, SS) - 2-benzenesul fonyl - 2-( 3-

wWor@soyssopent yl ) - propi oni c acid nethyl ester BGI/EP2005/002869
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white solid, Ms: 311 (MH+) . 1963 To 100 ng (0. 32
mol ) of (RS, SR)-
2- benzenesurfonyl 2- (13- oxo- Eyahplpant yl ) - propi on'i c acid
rreth ester in glacial acetic acid (3
rAdlenzeney 1‘81‘(8(@1106?112030‘681’5%"1’%115’}51014%ﬁfﬁbﬁ?ﬂé'z yl)-propionic
hydrochl oride were added agd nhdthylreget i on mi xture was
heated at 7Q0C for about 5 hours. Until conpletion,

TR End16AEtd KBmPRS3. I ich (JR&;SRW lb‘lfﬂz@q@ﬁllfoﬂ_}ﬂg~ ﬁax@qg&m&yl)-

sol uti on of ed unti re

RFQPIPRI aﬁ’i%&?@%ﬁ)&% At Nes g&?@dp ntYH lﬁfdcffe?dne e@%gwas prepared
QRS,@RD—QJFH;@&%%N&W@ZC’OSLM@W 4, M@@Qlydrcﬁ-llllq—@z{rﬁgzcﬁfldyl% ﬁropmmc
evapor at e C r ra silica gel w
EaRyIoT i ionas A LEBLTBITO IR, D ALE VELat | on w £h EL 20

yi el ded 45 ng (34% of ( S, SR)-2-benzenesul fonyl -

(7-chlorol,

2,3, 4-tetrahydro-cycl opent a[sbJ nllgglz 2-yl)-propionic
acid nethyl ester as a |ight*y8Pfow solid, Ms: 418
( VRS )SR)-Hex 2dHeb@fodi-(d- 21510§> 2,3,4,9- tetrahydro 1H-carbazol-2-yl)-fluoro-acetic
R) - 2- benzenesul fonyl - br.ono: | 4-tetrahydro-cyc
| opent a[ b] i ndol - 2-yI ) Gﬁfléﬂ‘?tbylaeéfea met hyl ester In
anal ogy to exanple 19. 3 from (RS, SR) -
Benzenesulfonyl 2- (3-oxo~cycl opentyl)- propionic
acid nethyl ester and (4-broho-phenyl) -hydrazine
o @i RddasolidR VRS 01g1(0j032 &tbl) of benzenesulfonyl-(3-oxo-cyclohexyl)-acetic acid

crabepeebBE ATBr Rabt 491 545 O ORRL e R OO ver

%85.&1 T&e réackibg Mhixhes ’w@éd\étﬁr@éd A thiVempe@dturd s opHoyr, and 15.71 g

| 21 (- . .
20 A Ryiop sttt fnpishynzoperopipaids wersadsled. Afer Hpgp gt KT, the
Ir@a\&'oﬁlﬁﬁ&hﬁ% Rdab ﬁgﬁ&led ZntplWaterPhdRixeaied dethdtoRichYhe &shisifhed organic
n anal ogy .to exanp

Phgess yerediitd OFFy NaZSQ@%g?deé éleiﬁi’é’ﬁ%tﬁﬁ? @heﬁf’%‘ﬁ%‘f‘”@ diastereomers
%&éréi de b}eéélﬁhn%ﬁgorﬁétog ?H@oﬁ iy bol waNOKpEAMRERtOAC 2:1, yielding

hydrochl ari d

3. 05rg (22’/@@{;_(8%3?]1 I}e@ﬁg,qesﬁ f@ygﬁ)@(q -oxo-cyclohexyl)-acetic acid methyl
eheB ada WhitE sl ies: 8YE hapentad @.]Zlgr(dg)%j 3f Y&R,SS)- benzenesulfonyl-fluoro-

(3-oxo0-cyclohexyl)-acetic acid methyl ester as a white solid, MS: 329 (MH").

12.2

To 1.70 g (5.2 mmol) (RS,SR)-benzenesulfonyl-ﬂuoro—(3—pxo-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 added and the reaction mixture was stirred at 40°C
over night. ‘An aqueous solution of NaHCO; was added until pH = 7 was reached, and the
mixture was extracted with EtOAc. The combined organic phases were dried over NaySOy,
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-yl)-fluoro-acetic acid methyl ester as a white
solid, MS: 436 (MH™).
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propionic acid nmethyl ester as a light brown solid,
M5:. 409 (MH). Exanple 22

W@ RB38R85@2- benzenesvt | fonyl - 2- (7-net hyl -1, 2, 3, BET/P20851§02869
dr o- cycl opent a[ b] i ndol - 2-yl ) - 43r-opi oni ¢ aci d net hyl
ester In analogy to exanple 19.3, from (RS, SR)-
Thehaaztnasts ooaydpa2iddbyopepayivoghent HPLC. pobmpmrhialpak AD,

id hyl ester, and (4-nmethyl-phenyl)-hydrazi ne

s 8?%?@‘%’6%Pﬁ@a\%gh?f%%ar ed
(J?S, Si ?)-2-benzenesul fonyl -2-(7-methyl -1,2,3
4-tetrahydro-cyclo renta[b]indol-2-yl)- propionic acid
methyl ester as a white soh;kgnpyﬁ:g, 398 (M) . Exanple
23 acetic acid nmethyl ester 23.1 To a stirred solution
qRSSR3begzdrs@fonybifl)ioro-(6-methyl-2,3,4,9-tetrahydro-1H-carbazol-2-yl)-acetic

of benzenesul f onyl - ( 3- ox0-.¢: )-acetic acid

net hyl ester in 15 nL of a%ﬁél‘g‘@%gr 199 nmg (5.0 mmol,

1.1 of 0 1 a1 dr8N3Mbt R hexyl)-

b L (50 Rtep K O 4

getiGacidb nrethnll estdr Hrded)methylkplianybriydesriratesiib shdenidd wes prepared
r& added. Aft oM RE,4 4] N XU €1 et

o ARl Bl BB RGBS i

aohinethytiesterga nilighpyellswsolibMdS:dil b éMbVer Na2Sq 4,

filtered and evaporated. The resulting two ‘

di astereoners were separated by col unm chromat ography

on silica gel with heptane/Et CAc (from2:1 to 2:1)
yielding 0.40 g (28% of Examplel4

oA S AT A TR ORI o-sce
(MNH4 +) and 0.52 g (37%acisfmethRl SSx-

benzenesul fonyl - fl uor o-&s- 0xo0-cycl opentyl)-acetic acid
Imetrialdgy és exmpls 13 2uomd RESR) -Benagesubfonyl fimgae- (Byoxo-grglohexyl)-

1A el B IR oty Dot PRl rarine bydsochloride was prepared
G{S@iR)ebmémbsuﬁww-l(6@34@—2,&#59—tetrahydro-lH—carbazol-Z—yl)-ﬂuoro-acetlc
(&1 Rk 2BNEMloht PuduARliaabEYB qsher i de was prepared

Example 15

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

In analogy to example 12.2, from (RS,SR)-benzenesulfonyl-fluoro-(3-oxo-cyclohexyl)-
acetic acid methyl ester and (4—brom6—pheny1) -hydrazine hydrochloride was prepared
(RS,SR)-benzenesulfonyl-(6-bromo-2,3,4,9-tetrahydro-1H-carbazol-2-yl)-fluoro-acetic
acid methyl ester as a white solid, MS: 480; 432 (MH™Y).

Example 16
(RS,SR)-benzenesulfonyl-(2-chloro-6,7,8,9-tetrahydro-5H-pyrido[3,2-b]indol-7-yl)-
fluoro-acetic acid methyl ester

In analogy to example 8.2, from (RS,SR)-benzenesulfonyl—ﬂuoro—(3-oxo—cyclohexy1)~
acetic acid methyl ester and (6-chloro-pyridin-3-yl)-hydrazine hydrochloride (example



(
RS, Si ?) - benzenesul fonyl -(7-chloro-1, 2,3, 4-tetrahydro-c

w@Q edospeass@[ b] i ndol - 2-yl ) -fl uoroacetic acid nmet PgT/ERED&002869

10

15

20

25

30

as a white solid, Ms: 439 (MNH48-) . Exanple 24
(i ?S, S-R) - benzenesul fonyl - (7-brono-1, 2, 3, 4-t et rahydr o-
@y1) Iways @ndpatdal] (RSGHR)-Benyénestlfanyt-Gackiors 668,91 te@dtyitto-5H-pyrido[3,2-

1ar nal ogy to exanple.19. 3, fra : i +
BT8Ol B e S B RN Pl R eslic Mo g
acetic acid nmethyl ester and (4-bronmo -phenyl)
- hydr azi ne hydrochl ori de was prepared (i?S, S
R) - benzenesul fonyl - (7- br onpgl,,, 4. 3743t et r ahydro- cycl ope
nt ]§ nqol - 2-yl ).-f g oacetJ ¢ acid nethyl ester as_a
o R K g episttonsh [ eanp s g T ot 20
(- RS, SR) - benzenesul f(ﬂ\‘iﬂrg'afst!%ﬂ%- yl ester
,2,3,%%% trahydro-4 8-diaza-cg%¥bpenta[a]inden-2-
yl )(RB) %@nﬁa’é{ﬂﬂl@rw (¢ brernaytfleree)3.49-talrahyslyg- tFb carbazol-2-yl)-
exanpl e 19.3, from ( Bosp-apetiracidmethyl essery| - 1 uor o-
acetic acid nethyl ester and

3-oxo-cyclopengékg-
&@a%ﬂpwt@-ewmp&i Trpimy (RS &R)alzsnaendsylderadHiuor o2 omasyclohexyl)-

(BRAE ey ek and ( Sropocalugep phemy D Prgrginelpdspelprite s
Preparad a%%)che@p@mdfora%( eomo-7flyorpl LnaS-tmtebydrodd-darbazol-2-

t £ ' I : :
iy e SR B T B S
apd R R).;r{)¢1§z|qy@ﬁulfon)§lc(|6dpr@mca5-[ﬂmptm@ék%%tetrahydro—1H—carbazol-2-yl)—

I T T ———
W@ regiqignmerh yeraooyinkd pemtafonifilnd eind depdrtefl bycomnac et i

' e - exanpl e 19.3, from
%Hgﬁggfg?ﬁg%ﬁﬁgﬁé%%%#@%@?8#%%%?%2¥3?§X0-cyclopentyl)-
acetic acid nethyl ester and (4-brono-3-fluoro-phenyl)

- hydrazi ne hydrochl ori de was prepared
(i?S,S)-benzenesulfonyl-(7-p§gﬂﬁé@9fluoro-l,2,3,4-tetr
ahydr ocycl openta] b]indol -2-yl)~fluoro-acetic acid
metBS$R)eZ-benzeasswfoniylhi( 7{whonor 1563, detrifdrd8siclogdfalb)indol-2-y1)-
(MH); (exanple 26) a S

(1 ?S,Si?)-benzenesul f n??PF9¥fFHﬁS- !?tﬂbro- 1, 2,3, 4-
tgfrahydro-cycl openta[ b] i ndol -2-yl)-luoro-acetic acid

net hyl ester as a light brown solid, M. 484; 486
%NH+); éexanple 27). The two regioi soners were

Btagtiried splytign 04126 gdp.-9mmmol) of methyl phenylsulfonylacetate 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

o

added. The reaction mixture was allowed to reached RT within 4 hours, diluted with
saturated aqueous NH,Cl and extracted with EtOAc. The combined organic phases were
dried over Na,SO,, filtered and evaporated. Column chromatography on silica gel with
heptane/EtOAc 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 reaction mixture was stirred at this temperature for one hour, and 1.72 g(12.1



and separated by columm chromat ography on silica ge
Wi th heptane/ Et OAc 2:1. Exanple 28

W@ 2005/0%83) - 2- (6-chl oro-2, 3,4 PCT/EP2005/002869
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>9-tetrahydro-| H carbazol - 2- yl-)492- ( napht hal ene-1-sulfo
nyl)- propionic acid nethyl ester 28.1 To a stirred
snmple rlSSi obethyliodide ebd 8lded| Aftaf2 hapkbtRT ahe reaction mlxture was

and K2CXB in 1
Foe i pan s nlrtygih a5 Ent sSbing Bigseprses were dried
bver MapSOof ﬁlﬁdﬂé@ﬁlﬂih aﬁpbﬂa(‘eda&‘héi rd%‘ﬁltimgltwesliﬁter&hﬁﬁ@fs aRdetedparated by
in,.one portion. .The .

BuaRs RO e i et B R SR LR 0% Hpier ) vielded 0.78 g
TBB%) 68, sm mamﬁa:ﬂ&a&e@ zt(tae»@o&y\tmen Qﬂ@painecda&aﬂlethyl ester

easaecoiddasi i (412 5830 e Badilor Iﬁétsgg Srbzencsalionyl-2-(5-

QﬁbQ&Mﬁ?&ﬁ?Dlﬁr@pﬂhlc\&fcﬁn@t@ Edbtar gl a ihte 61RE MO 1 M X pim e

was stirred over night at . The salts were flltered
t he sol vent evaporated and the residue purified

39 col umm chromat ography on silica gel with

heptane/ Et OAc (from4:1 to 1:2) to afford 2.78 g (55%

G.To(m&ﬁg t(ﬁiBZEﬂleToI) oBWSISR)y 2 )beﬁi‘e@tehﬁfo@?l 9 (BRIXBYdycl%ﬁérﬁ?l )-propionic
ow 0l

§{:1Idrrp%t:§%s%re)é ?rlf éﬂc:le)]fac.gtlc%xb(fl(@]?b é\g/l_rlﬁ,%) (3 3%1F1mo-ll- .f eq) of (4-chloro-
aﬂm-ﬂﬁtﬁﬂﬁﬁe |h7&tUcBE)BME IedERlded an@ it fEREHHH mBGhRwds 'lheated at 70°C

011 no
i‘ %hqua ﬁflﬂaﬂr&&@fﬁrﬁ@ﬁm.ﬂa@eﬁsﬂ% RS Iﬁ%@qﬁjﬁoﬁqﬁc and TLC. An
addeshs sofutioh of NaMa0; washdded Gn@IIH B0} waslredclRE) arff th@ m1xture was

cycloh Xe ne_were added. The_ reactio xture
Skitactedwan E%@%fo?h%cmil @réﬁméwéaseéwes@fﬁ Sdufier BeiOugfiltered and
ROMIcTatdt. &mgmlmﬂraﬁﬁd, mpthlg} oaq;ufaa g@l With ﬁépté\ﬁthtOAc 1:1 followed by a

extracted w th Et QA %gnlc hases were
T

dlflwaﬂ@wthrﬁéé%beldeé #Fpgr(éé%am (8§e§ beenespitem-2-(7-chloro-
qmr 9@&5@9{;@?&1@&%@&1&4 bgﬁd&ei yl‘gi(]%rbpﬁ)%m ANEMEIHNGstdrTak @Meht yellow

@ﬁ@%ﬁﬂﬁéﬂ@ﬁ sulfonyl) (3 oxo- cycl ohexyl )-acetic
acid nethyl ester as a racem c m xture of

di astereoners, light orange oil, MS 361 (M#) . 28.3
In anal ogy to exanmple 3. 1: .74Q@ 4.8 mmol )

of (napht hal ene-1I -sul fonyl) - cl ohexyl) -

(RS,SR)-2-benzenesulfonyl-2-(7-bromo-1,2,3,4-tetrahydro-cyclopenta[b]indol-2-yl)-

propionic acid methyl ester

In analogy to example 19.3, from (RS,SR)- 2-benzenesulfonyl-2-(3-oxo-cyclopentyl)-
propionic acid methyl ester and (4-bromo-phenyl)-hydrazine hydrochloride was prepared
(RS,SR)-2-benzenesulfonyl-2-(7-bromo-1,2,3,4-tetrahydro-cyclopenta[b]indol-2-yl)-
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[b]indol-2-yl)-

propionic acid methyl ester

In analogy to example 19.3, from (RS,SR)- 2-benzenesulfonyl-2-(3-oxo-cyclopentyl)-
propionic acid methyl ester and (4-cyano-phenyl)-hydrazine hydrochloride was prepared
(RS,SR)-2-benzenesulfonyl-2-(7-cyano-1,2,3,4~tetrahydro-cyclopenta[b]indol-2-y1)-
propionic acid methyl ester as a light brown solid, MS: 409 (MH™).
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acetic acid nethyl ester was dissolved in 10 nL of DW
at @C. 232 ng (5.3 mol, 1.1 eq) of NaH (60% were

wadasaozsnel t he reacti on m xture was stirred 30P@T/BP1065002869

before the addition of 1.03 g ~«5.-2 nmmol, 1.5 eq) of
met hyl i odi de. The reaction was stirred over night,
poured on wat er and extract Edample22Et OAC The conbi ned

ases r 250 iltered and
o BEE Ry TR S Bl o1 (Fan S biotar ehabirbiosisopenta blindol-2-yD-
separat ed by columm crpmpanmgarc&bmethrheﬁeﬂ ica gel with
AcCEt / heptane 2:1, yielded 0.30 g (17% of acid nethyl

én taealog)stoaemmpleel%bﬁnmwses ,SR)B zeMﬂfanezmkﬂorQrMZ( 3got23fdopentyl)-
Srogohatimentiie T L ER e d P hebirgine bugiachlagidg was prepared

\(\RS,SB)édtandemlﬁﬁm}z«mmthyl 23, 344 ~tetrabiddoog)yldpen @XM - 2-y1)-

ul fonyl ) - 2-

%T%g%gé%fé‘ }/’ e)Rger bl %HS@ (gdag{[gg 33% I}‘I@i 5'est er and
(4-chl oro- phenyl) hydr azi ne hydrochl ori dewas prepared
(1?5,Si?) 2- (6- chloro - 2,3 4,9-tetr
ahydro-| H car bazol - 2-yl) - Z-EM{;&EQ | ene- 1-sul fonyl)
-propionic acid nethyl ester a brown solid, Ms: 483
((RSIR)-bénvangsiutio?f-((+hborbi 13, 3,2:-1(eﬁ‘ah‘fﬂr6¥c?clopenta Jindol-2-yl)-fluoro-
2,3,4,9-tetrahydro- IH-car g%oll et% E napht hal ene- 2-
sul fonyl)- propionic aci fﬁ)ﬂl glteé 29.1 I n anal ogy

?1; (exampl e 28.1, from naphthal ene-2-thiol and
chl'oro-acetic aci d nmethyl ester was prepared
%napht hal ene-2-sul fonyl) -acetic acid nethyl ester as

owrstirredsolution o34 2€5.5(mvee)). of enZnksulfangl- Ggyxd- chlopentyl) acetic

SSpIRL 8 (17 PAEPLEens RS L 855 o) e

aedgeln hatm@ommufmgsl stirfed-abKtos teyrqieoehere)foj eAackbéurcand 2.14 g (6.75
rﬁg(glf g?é gXef ﬁsdq%rotﬁet%z%}eglgl%cgnmm%ﬁle%%u {iggg A{W)hours% Rg‘ the

reaction mixture was poured into water and extracted with EtOAc. The combined organic

Q."ﬂ.)

phases were dried over Na,SOy, filtered and evaporated. The resulting two diastereomers
were separated by column chromatography on silica gel with heptane/EtOAc (from 2:1 to
2:1) yielding 0.40 g (28%) of (RS,SR)-benzenesulfonyl-fluoro-(3-oxo-cyclopentyl)-acetic
acid methyl ester as a white solid, MS: 332 (MNH,") and 0.52 g (37%) of (RR,SS)-
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-phenyl)-hydrazine hydrochloride was prepared
(RS,SR)-benzenesulfonyl-(7-chloro-1,2,3,4-tetrahydro-cyclopenta[b]indol-2-yl)-flucro-
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
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In anal ogy to exanple 28.3, from _
(napht hal ene- 2- sul f onyl ) - ( 3- oxo-cycl ohexyl ) -acetic

wa@cediod/omsshyl ester and net hyli odi de was pr eparBdI/ERDIS002869

) - 2- (napht hal ene- 2- sul f onyl ) - 2-51(-3-
0X0- cyclohexyl% propionic acid nmethyl ester as a white
$olanal ogve: exa3mple Wb ron2 GRYSR Rbenrah esglfonyd-faracqiB &x3-Aclopentyl)-

(ER agid peth exterapd (- bromg-phepy dugsarine bydrarhlosidestasyepared
I(RS, Sﬁb-(bpnmﬁmlbuyld(ﬂq’etdmy(b 1253, etetahgdro-cyclopenta[b]indol-2-y1)-fluoro-

%éetgbﬁf‘hgl @’%F&% 5‘?% r”%zsﬂhﬁl\? %8%&'3‘{{\){% was prepar ed

ahydro-| H car bazol - 2-yl ) - 2- (naphthalene- 2-sul fonyl)
-propionic acid nethyl ester as a |ight yellow solid,

MS:. 483 (M+H). Exanple 30 5

(i1 ?5,5i?)-2-(6-chloro-2, 3, 4E6mn%¥gahydro | H car bazol -

- {RY, SR)—b&)z@ndiul:ﬂohW(%dﬂaﬂﬂhgﬂlﬁ-&nyh)’dmm,@ﬂhm#@claﬁbﬂa[ a]inden-2-

nmet hyl ester 30. 1Iné?ﬂl gg 3ﬁﬁh1 egﬂf from

3, 4-di chl or o-benzen oro ée acid

?ggﬁ'lb le%?o S r&%@%@?ﬂ 1§)| enzen%sulforgré ﬂélo % ono cyclopentyl)-
ggqt@racmlgn‘lgthmsteg agd| 6-dh10ME-}PYl28141 -F-ybHbydrazage lﬁydrnchlorlde was
?QQHEP%V%S%@-@@EeB%%a%E%ﬁ i Al T rgeee
epdlepentaid]inga-2tybxBmord- am@c yad metleb estedhs a white solid, MS: 423 (MH™).
(3, 4-di chl oro-benzenesul fonyl ) - (3- oxo-cycl ohexyl ) -

acetic acid nethyl ester as a racem c m xture of

di astereoners, light yellow solid, Ms: 380 (M#). 30.3
I'n anal ogy to exanpl e 28. 3ExampleR6-27

a3 RIS T X O i
(J78; fgmt)—aget(cglctr{ wedivl cﬂt@b@dz(gﬁ,égm-lkaMegulfonyl-U bromo-8-fluoro-

2-(3- | |
Whl( ; qu’ﬁg?l} %—éﬁ@t‘ré’\}/gﬂﬂl c}cl%% mi'nﬁolaf 'yﬁ {tior %&c;/t?cf‘%c% m%&n‘af’f ester

M5 Sal(%}"(@examgle 19.3, fromo(rR(;? Sggnbzegﬁeensemﬂffonxl— uogo- éj 0X0- cgclopentyl)-
p@ﬂi‘,}é)@ﬂd)methyl ester and (4-bromo-3-fluoro-phenyl) hydrazme ydrochlorxde was
prepared (RS,SR)-benzenesulfonyl-(7-bromo-6-fluoro-1,2,3,4-tetrahydro-
cyclopenta[b]indol-2-yl)-fluoro-acetic acid methyl ester as a light brown solid, MS: 484;
486 (MH™); (example 26) and (RS,SR)-benzenesulfonyl-(7-bromo-8-fluoro-1,2,3,4-
tetrahydro-cyclopenta[b]indol-2-yl)-fluoro-acetic acid methyl ester 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-1H-carbazol-2-y1)-2- (naphthalene—l -sulfonyl)-

propionic acid methyl ester

28.1

To a stirred 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



-propionic acid nethyl ester and (4-chloro-phenyl)
- hydr azi ne hydrochl ori de was prepared

wheszemssal f onyl ) - propi onic acid nethyl ester BGI/EP2005/002869
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l'ight brown solid, Ms: 501 (MHs2) . Exanple 31
(-RS, SR) - 2- (6-chl oro-2, 3, 4, 9-t et rahydr o-| H car bazol - 2-

Yho redet{dnohB@ne-wasStitreé ay |a&1d1tlbhﬂpﬂ Iodirs. 'I&iélrgac@iﬁh R¥ds filtered, the

ester 31.1 | ogy t.o exa
3olﬁerttwyﬁpqséwgeﬁ3tt ¢ GFulting reéh%ﬁes éajisfl.ue 13&991 mifepf\ipOH. 14.3 g
€8.b24 mAS . PED RALRENA ?p@kdéﬁﬁﬁr&r@ﬂnﬁ&fﬁéﬁ])fat@ﬁﬁ&ﬂecédééﬂ £hd the reaction

methyl ester as a ¢ 2
mpc‘g%gwéwprfeﬁ QNER %é tzlg'ﬁ glﬁhefs?ﬂléwere ﬁltered offMgne solvent evaporated and

(tﬁéjllebﬁﬁﬁ@ parifitd Bp Emh)nn%e&mstogﬁpﬁy OB iMth g@SHE héshe/BtOAc (from
cycl oh exen 1-0

é@i@xlewcty @fferfb% 3 gi?%} Qfg(ﬁép@hélﬁp? -orijifpngacstic agid methyl esteras a
{\{eluoﬁ,sotﬂeMga%g(M@pem c mxture of diastereoners,

I Tgh lowoil, Ms: 325 (WMH +) .31.3 In analogy to

exanple 28.3, from

820x0- cycl ohexyl ) - (tol uene- 3-sul fonyl )-acetic acid

nmet hyl ester and nethyliodi de was prepared (i S, S

)I‘02a 3B hRNG! &Qe;»gyé ?0 b Qxllél?Bﬁ(n%phﬁlﬁleﬁ@iyitﬂfonylk/gcetlc acid methyl

propionic_acid ester as_ a white

(CPJZIEFI-9rl 109l OfM%F‘ 9 ¢ @%éﬁﬁﬂbn@l 2.1 ?C‘{?Sd}f]a solution o sod1um
thetBoie )5.8M Br Mé@TBWrQQ&l@d' Afebit 0 Mene:13s @tmfmﬂaal 1.1 eq) of 2-

praopionic acid ester and (4- chloro- %%?P
Lﬁgl@hg{gpﬁeomwer@@ﬁdg} i1de repgEion mipareyas stlrred at or 3 hours followed
H’?_aﬁa%)on%p{ Ro@RaPE@ 2 dButdd %1&%&&%%%1‘1@1‘%&9%&&@&@& whh BtOAc.

2-(tol uene- 3- sulfonyl) propi onic_acid

t hyl
élyéleépmé?sneal Jregitie Phrssswesssiried, ovingNa 598, fligad an@aagqaeed Column

A %ﬁr&-ﬁeﬂ%@ﬁ?ﬁ? BBQW%‘%TI vﬂﬂplpéf%e%t%cqﬁ%ﬁ{ Yo 298 Sl d3d178 g (48%) of

I'n ana 0 exa

3nm1ﬂtthdmye benifend)-i-okoandoksybraseticasid metwl esteres ypcemic mixture
of diastereomers, light orange oil, MS: 361 (MH").

28.3

In analogy to example 3.1: 1.74 g (4.8 mmol) of (naphthalene-1-sulfonyl)-(3-oxo-
cyclohexyl)-acetic acid methyl ester was dissolved in 10 mL of DMF at 0°C. 232 mg (5.3
mmol, 1.1 eq) of NaH (60%) were added and the reaction mixture was stirred 30 minutes
before the addition of 1.03 g (7.2 mmol, 1.5 eq) of methyliodide. The reaction was stirred
over night, poured on water and extracted with EtOAc. The combined organic phases were
dried over Na,SOy, 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-(naphthalene-1-sulfonyl)-2-(3-oxocyclohexyl)-propionic acid methyl
ester as a white foam MS: 375 (MH™) and 0.42 g (23%) of (RR,SS)-2-(naphthalene-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-o0xo-
cyclohexyl)-propionic acid methyl ester and (4-chloro-phenyl)-hydrazine hydrochloride



ester was prepared (3-nethoxy-benzenesul fonyl)-acetic
acid nethyl ester as a light brown oil, Ms: 245 (MH).

w@2008/09285@nal ogy to exanple 28.2, from PCT/EP2005/002869
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( 3- net hoxy- benzenesul f onyl ) - acetssc aci d net hyl ester
and cycl ohexen-1-one was prepared

g Sranptdpared- ﬁgftzzg?e@t}ﬂwg)g r?}(%tdﬂﬁﬁ%rﬁﬁbciqutﬁ?ﬁé%kz 988){ faphthalene-
AR e gSh aﬁtm%bﬁ‘?ﬁgﬂm S MoneRd (MER., 3

In analogy to exanple 28. 3, from

(3- met hoxy- benzenesul fonyl) - (3- oxo-cycl ohexyl)-acetic
acid nethyl ester and nethyl S prepared
(1?S,S3?)-2-(3- mathoxybenzenesﬁ]il?S%éla

2- (RS, SR)}QqﬁahhiiraéQY?o,4,9ﬁéﬁ@hﬂxfibQEeér@ai&12hMP Z%E?chﬁﬁn@-}sulfonyl)-

ggla%: gs:s)’ gl | fr L\)/E] (i355 P oplo}uc ac1c?met[hyl e%[c]ear 09y

%) 2- ( 3- net hoxy- benzenesul f onyl ) - 2- ( 3- oxocycl ohexyl
)- propionic acid nmethyl ester and (4-chloro-phenyl)
- hydr azi ne hydrochl ori de was prepared
( IpmaBg)to sz(rﬁp]e asdr frof, phiildret 1-giiyldima- dlﬂcfro%étb@i&cll methyl ester

net on i oni c ac
W%{%éwe%%%?é PR e SRR n S rhid PR snSy A sotia, Ms: 265
Efdbii).e 33
(I7S Sl ?) - 2-(2-chl oro- benzenesul fonyl )-2-(6-chloro-2,3
tetrahydro | H car bazol -2-yl)- propionic acid
net ester 33.1 In analogy to exanple 28.1, from
2- chloro benzenet hi ol and brono-acetic acid nethyl

ebt aralogago pxmde a8.2( ﬂemf(lnaphthbleni-eFbaﬁuhflﬁ)-ﬁyéti)c-a@ﬁi&héﬂﬁyl ester and
a%} g)hlggénana gi}ae%ég(e%gﬁ%gl%ﬁe 2fsll.1glﬂv$yl) %3 oxg cyclohexyl) acetic acid

( 2rethiyl ester-abe mmenﬁs witthnybf) diat@toeelight GRiN¥ bilEMISES61 (MHT).
and cycl ohexen-1-one was prepared
(gbghloro benzenesul f onyl ) - ( 3- oxo- cycl ohexyl ) -acetic

In analogy to example 28.3, from (naphthalene-2-sulfonyl)-( 3-oxo-cyclohexyl)-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 example 3.2, from (RS,SR)-2-(naphthalene-2-sulfonyl)-2-(3-oxo-
cyclobexyl)-propionic acid methyl ester and (4-chloro-phenyl)-hydrazine hydrochloride
was prepared (RS,SR)-2-(6-chloro-2,3,4,9-tetrahydro-1H-carbazol-2-yl)-2-(naphthalene-
2-sulfonyl)-propionic acid methyl ester as a light yellow solid, MS: 483 (MH™).

Example 30
(RS,SR)—Z-(6~chloro—2,3,4,9-tetrahydro—1H—carbazol-2—yl)-2-(3,4—dichloro-

benzenesulfonyl)-propionic acid methyl ester

30.1



acid nethyl ester as a racem c m xture of
di astereoners, colorless oil, MS: 345 (MH#) . 33.3 In

war@bogssé o exanple 28.3, from PCT/EP2005/002869
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(2-chl oro- benzenesul f onyl ) - ( 3-3406- cycl ohexyl ) -acetic
acid nmethyl ester and nethyliodi de was prepared
(h aﬁal&g}?ﬁo FafnpleCls. Dﬁ%@&ﬂﬁdﬂsnﬂ—ﬁ@ﬂyﬂléthlol and chloro-acetic acid methyl

\RHFIES @gs();ﬁ%f;é%/ %12? Zn%cl‘?l(g%gg%kgﬂl glfczigfll)gaq c gf\;\glnai}beltreéter as a white solid,

GMWPISLL MH’? from
S. R) - 2-(2-chl oro- benzenesul fonyl ) - 2- ( 3- oxocyclohexy

I; -propioni c acid nethyl ester and (4-chloro-phenyl)
ra2|ne hydrochl ori de was prepared
car bazol -2-yl)-propionic acid nethyl ester as a |ight

bh @ﬂﬁloid Samle 2848 ?ro(tﬁ/(';fb 4')dlchlcEMaj'éﬂlzﬁle3@lfonyl) acetic ac1d methyl ester

(RS, 2-(6- chloro droI

g gl Tlh%%‘ﬁ%ﬁﬁréﬂaé% %‘gﬁgfﬁmg‘? S (ST B Sxo-Giclohexy)-
rﬁ@étttvdqcﬁﬁk 1 Sler kb B radealiofxthife Exidspdreod s lightt fellvw solid, MS: 380
é ,5hoxy benzenethlol and chl oro-acetic acid nethyl

was prepared (2-methoxy-benzenesul fonyl)-acetic
acid nmethyl ester as white crystals, M5 245 (MH+).
3$.32 I n anal ogy to exanple 28.2, from
(2- met hoxy- benzenesul fonyl ) -acetic acid nethyl ester
and cycl ohexen- 1-

3D ShabRs RS sERIT D e D heneonesuian (2 oxpardghen)-

ekttt JRd Hﬁéjchy!?&tt&ranaﬁnéth legedd WasPrapared (RS,SR)-2-(3,4-dichloro-
q}?g%lg;lggvy ot~ é?lklg%g-ltcgéiglgexgl\g’ H(%Iplglﬁplc ac1d3 methgfivgsl-?r asa Wéiute solid, MS:

(334 Xy-benzenesul f onyl ) - (3- oxo- cycl ohexyl ) -acetic
acid nethyl ester and nethyliodi de was prepared

(|7S SJ?) - 2- (2- met hoxybenzenesul fonyl ) - »

256%-oxo cycl ohexyl)-propionic acid nethyl ester as a
light yellow solid, Ms: 355 (M)

In analogy to example 3.2, from (RS,SR)-2—(3,4-di.chloro-benzenesulfonyl)—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-tetrahydro-1H-carbazol-2-yl)-2-(3,4-dichloro-
benzenesulfonyl)-propionic acid methyl ester as a light brown solid, MS: 501 (MH™).

Example 31
(RS,SR)-2-(6-chloro-2,3,4,9-tetrahydro-1H-carbazol-2-yl)-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
(MH").

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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34.4 In anal ogy to exanple 3.2, from
(J?S, Si ?)-2-(2-nmet hoxy-benzenesul f onyl ) - 2-(3-oxocycl oh

we@xy05)928p6 opi oni ¢ acid nmet hyl ester and PCT/EP2005/002869

(4-chl oro-phenyl) -hydrazi ne hydrochl ori de was

pr epar ed

BiL.3S, Si ?)-2-(6-chloro-2, 3,4, 9-tetrahydro-1 H carbazol -2
-yl)-2-(2-nmet hoxybenzenesul fonyl) -propionic acid

géﬁ%&g@% Qm%f'e 2%.4, Iﬁ%% (Stzgygglngyc%c%eix)gl)—(Jc\é?ﬁendé-6£sél%l_r|1+ﬂ)-a'cetic acid
gj.aﬂlsylw?eﬁindfz?aeﬂ}yﬁméide m@p&plérfeam.s,tsmrw@n@cd-{:yctcafe_kag;—rqtoiuenea-
- +2-(4-fl.uor.0- benzenesu n = Pr n ci
SRR Pl ] P R PS8 T o

4-fl uoro- benzenet hi ol and bronp-acetic acid net hyl

8%der -was prepared (4-fluoro-benzenesul fonyl)-acetic
acid nethyl ester as a colorless oil, M5 233 (MH)

RS, BRI A2 GRRTRL SR B Gt g seplfnn)-
anepioyic kadexethyllesten endvs clidoeppli@ryl)-hydrazine hydrochloride was prepared

5 ro- benz | f l)-(.3; 0x0- cycl xyl.) - acet i
L S R B e e Pl - totherS-suffony )
gr@soeic ecdenahylvict &s cligitbaden sdiid, M2 244 WAH").. 35. 3 I n
anal ogy to exanple 28.3, from
(4-fiuoro-benzenesul fonyl ) - (3-o0xo-cycl ohexyl)-acetic
acid nmethyl ester and nethyliodi de was prepared
(i ?S, Si ?)-2-(4-fl uoro- benzekmsaplé dhyl ) - 2-

( 3- oxoryglo - Rr,opl oni Ci thyl . este S

ot GO S raro B e ey S sbol S50 S g
exanpl e 3.2, fr bemzenesulfonyl)-propionic acid methyl ester
(1?S,Si?)-2-(4-fluoro-benzenesul fonyl)-2-(3-oxocycl ohe
23ll) - propionic acid nethyl ester and

(4-chl oro- phenyl ) -hydrazi ne hydrochl ori de was

B RIS o ke A 50 b Arastub i limppgi acid methd

egperopasgregared [ rredidyytbeasdresulfomy -avkiit scid eletlty] edds: as43ht brown

5 le 36
%m§g¥éﬁf- -(3-chl or o- benzenesuhcbnyl ) - 2- (6-chl oro- 2, 3,
4,9-tetrahydro-1li -carbazol-2-yl)-
32.2

In analogy to example 28.2, from (3-methoxy-benzenesulfonyl)-acetic acid methyl ester
and cyclohexen-1-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)-propionic acid methyl ester as a colorless oil, MS:
355 (MH").

32.4
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propionic acid nmethyl ester 36.1 In anal ogy to exanple

28.1, from 3-chl oro-benzenet hiol and brono-acetic acid
woreiolph2886t er was prepared PCT/EP2005/002869

(3-chl oro-benzenesul fonyl ) - acetSe acid nmethyl ester as

a colorless oil, Ms: 249 (MH). 36.2 In analogy to

Ex angibgy D&x@mpler3oinf(oda CRY, S)RbQ{ﬁénneihexyubézmeyés)ﬂfaﬁﬁp 26(3-o0x0-

FRAChRE Papblere PPy B D SRy G et R Ry B hydrochloride
aab ﬂrdmfdaiy(lRSem)e?r (tashlara-28gsH- mtnﬂlxcﬂanEHafarbazol 2-y1)-2-(3-methoxy-

ﬁg%tﬂgﬁr E@gelt) grglgggﬁﬁaéy ! ' e6 as YRonbrawh ¥t M3%e3 v,

(3-chl oro- benzenesulfonyl) (3 oxo- cycl ohexyl ) -acetic

acid nmethyl ester and nethyliodi de was prepared
(J?S,SJ?)-2-(3-chl oro-benze itagyl) -

2- ( 3- oxo-cycl ohexyl ) - propi oni c Cld net hyl ester as

WRISISR) 96(3-chloddheribies (ilfbtiyl)-236-chldro-3%4)9agi ah pdreXidipirbazol-2-yl)-
8.2, from (RS, Si ionic acid methyl ester

)-2-(3-chl oro- benzeneduP¥ onyiﬁ(E fgnbxocydohexyl)

Eroplonlc acid nethyl ester and (4-chloro-phenyl)

ydrazi ne hydrochl ori dewas prepared ( RS, S

R) - 2- (3-chl or o- benzenesul fonyl )-2-(6-chloro-2, 3,4,9-te
m amaldgyoto elxdlfntph:r%alz Glom 2-cliloye-renpinetiiicl aadibdometduytic acid methyl
Bétﬁrg‘rgasz%re red # eh%%e gr(l:zeg[% dfgﬁilt) (awc) dc cﬁ?ﬁ%@ stei% as a white solid,
ama&agwMﬁH)exanple 12.1, from

(4-fl uoro- benzenesulfonyl)-(3-oxo-cyclohexyl)-acetic

bd nmet hyl ester and N-fl uorobenzenesul foni m de was

grépared (J S, SR)-fluoro-(4-
fl uor o- benzenesul f onyl ) - ( 3- oxo- cycl ohexyl ) -acetic acid

e bhalbgest ermate 28.2; dloor (2esdoi- b¢nmﬁesuﬁdﬂylg—wti5)add 18&thgl ester and

PRGN on E AT (o R Oencsuttpmyl) (3-opg-cysighonyp-acetic

abiebrytthyl ester as a racemic mixture of diastereomers, colorless oil, MS: 345 (MH™).
33.3

In analogy to example 28.3, from (2-chloro-benzenesulfonyl)-(3-oxo-cyclohexyl)-acetic
acid methyl ester and methyliodide was prepared (RS,SR)-2-(2-chloro-benzenesulfonyl)-
2-(3-0xo-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-(3-0xo-
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-yl)-2-(2-methoxy-

benzenesulfonyl)-propionic acid methyl ester

34.1
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acetic acid nmethyl ester and (4-chloro-phenyl)
- hydr azi ne hydrochl ori de was prepared benzenesul fonyl)

wo awspssaci d nmet hyl ester as a white solid, MXT/RBM05/002869

(MH). Exanple 38 (i S, -57 -
JR) - (3-chl oro-benzenesul f on (6-chloro-2,3,4,9-tetra
iy andogiHocArdaERs- 12 fipi) 2- nﬁdtﬁ@ryeb@zanathlohmdjc}ﬂeﬁdqydetlc acid methyl

i%t&eﬁ?% ﬂab e%ge?ﬁ ol%e?#%ﬁ%@t%ni@ gcefli X qtljlyl Sitex aswhite crystals,

$:24eMILD. ester and N-fluorobenzenesulfonln1de was
prepared (.RS, S.R)-(3-chl orobenzenesul fonyl) -
Blyor o- (3- oxo-cycl ohexyl )-acetic acid nethyl ester as
a white solid, Ms: 363 (MH +). 38.2 In analogy to
exanple 12.2, from
{n a@lg}rxp_e(c@nphpéﬂo frioanZemetholiky-daytenesulfonyl)-acetic acid methyl ester

AP ol RS0 R S5 A i

@iet® agid methyl ester as a racemic rn1xture of diastereomers, light yellow oil, MS: 341
chl or o- benzenesul fonyl ) - (6-chl oro-2, 3, 4, 9-tetrahy
ro- ‘1 Hcarbazol - 2-yl)-fluoro-acetic acid nethyl
ester as a white solid, Ms: 471 (MH +). Exanpl e 39
84.3S, SR) - (6-chl oro- 2, 3, 4, 9-t et rahydr o- | H car bazol - 2-yl
)-fluoro-(3- fluorobenzenesulfonyl) acetic acid nethyl

L R NI e —
egitl encthyd sstpr aphmethylicdiflt wes prepered ¢RESR) -fZG(riyin)s‘e}mgat ic
ggr'ngn fmﬂd 95 3e{X0a cﬁ)h%%l?@%o%ggmo biig m'v%myl ester SSMT@ht yellow solid,

n ana 0g xanpl’e
Ms: BbuEViBL benzenesul fonyl ) - aceti ¢ aC|d met hyl ester

.and cycl ohexen-1-one was prepared

4fl uoro-benzenesul fonyl ) - (3- oxo-cycl ohexyl ) -acetic
acid nmethyl ester as a racem c m xture of
di astereoners, light yellowoil, MS: 329 (MH).
In analogy to example 3.2, from (RS,SR)-2-(2- methoxy—benzenesulfonyl) 2-(3-oxo0-

cyclohexyl)-propionic acid methyl ester and (4-chloro-phenyl)-hydrazine hydrochloride
was prepared (RS,SR)-2-(6-chloro-2,3,4,9-tetrahydro-1H-carbazol-2-yl)-2-(2-methoxy-
benzenesulfonyl)-propionic acid methyl ester as a light brown solid, MS: 462 (MH").

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-benzenethiol 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™).



39.3 In analogy to exanple 12.1, from
(3-fl uoro-benzenesul fonyl ) - (3-o0xo-cycl ohexyl)-acetic

waceood/omsséyl ester and N-fl uorobenzenesul f oni MPAEERRS5/002869
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prepared (RS, SR)-Q uoro-(3- fl-ysr-o-benzenesul fonyl) -
(3-oxo-cycl ohexyl)-acetic acid nethyl ester as a white
ggl3id, MS. 347 (MH). 39.4 In analogy to exanple 12. 2,
from

-fl uoro- 3- oX

i ?S,.Si enesm
gﬂég&}l:)gy OfZBHPLE %3 @%?‘%g}l n@ﬁneéﬂ f%l} ﬁéﬁ?—lcy’c o exyl) -acetic
aBMgﬁ%thrb@tegyﬂd% ?@ﬂhﬂ%ﬂgﬁf\ﬁ@r@{awﬁmm -2-(4- ﬂuoro-benzenesulfonyl) 2-
| ? chl oro etra car "
Q% OF‘PLF@’FIBh?’Q’Dr PW@F%%?\%H@E‘MH F%fms)a lgﬁaﬁ@to gﬁdﬂs 543/ (M),
nmet hyl ester as a white solid, Ms: 454 (MH). Exanple

46.4
(JR5,5i ?)-(6- chloro 2 3,4,9-tetrahydro- IH-carbazo

Rt R AL SRR R v 6@:

Zydokk 1)Lﬁi‘b?ro@@d’ﬂc@@ﬁie’fhy@Est@rl’hﬁdc(mchldioép}ﬁhyl?l‘@dtadme hydrochloride

@ts grmafq%@#oﬁv@e% Bt P 2 etrbagos Higaebagal fg-2-(4-fluoro-

%%h@heﬁﬁfo@yl}%r@f)io@ﬁ@ad&l hethyBestezad a WHitesolid M&1430 (MH™).
anal ogy to exanple 28.2, from

(3, 4-di fluoro-benzenesul fonyl)-acetic acid methyl
ester and cycl ohexen-1-one was prepared
(3,4-difluoro- benzenesulfonﬁﬁhnﬁ@36xo cycl ohexyl ) -

acet | s ar en1c xtur

SRS there elv%egﬁi‘ﬁ{?@?ﬁ SalShoTonAes ézﬁtr(&ﬁiltﬂrgy%H-Carbazol-z-YD-
40.3 In anal ogy to exapfepnidacld nietlgfiester
(3, 4-difluoro-benzenesul fonyl ) - (3-o0xo0-cycl ohexyl) -

aegatic acid nethyl ester and
N-f | uor obenzenesul f oni m de was prepared (RS, SR)- (3, 4-

|f| or o- benzene ) 3-.0X% dohex ac

dpanddRbicaanie 2o ol R g R R el A5 methyl
.ester was prepared (3-chloro-benzenesulfonyl)-acetic acid methyl ester as a colorless oil,
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-benzenesulfonyl)-(3-oxo-cyclohexyl)-acetic

acid methyl ester as a racemic mixture of diastereomers, light yellow oil, MS: 345 (MHM).

36.3

In analogy to example 28.3, from (3—chloro-benzenesulfonyl)—(3-oxo—cyclohéxyl)—acetic
acid methyl ester and methyliodide was prepared (RS,SR)-2-(3-chloro-benzenesulfonyl)-
2-(3-0xo-cyclohexyl)-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



40.4 In analogy to exanple 12.2, from
(1?S,S)-(3,4-difluoro-benzenesul fonyl)-fl uoro-(3-oxocy

W@ b@hoxssg - acetic acid nethyl ester and PCT/EP2005/002869
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(4-chl oro- phenyl ) -hydrazi ne hygr.ochl ori de was
prepared (J?S,S R -(6-chloro-2,3,4,9-tetrahydro-1Ii

vfas SAdPAPHOIRSSRY €3~ &ﬂércdbéﬂzmés@lfeﬂ;zlme@wmmyi 34 9- tetrahydro 1H-
actlc acjd h ester as.a V\Ihcitlv‘f solid

&7 a%‘ﬁ’f—#)’ -PrERIQHSI 36! yl ester as a white so S: 467 (MH)

RS, Si ?)-(6-chloro-2, 3,4, 9-tetrahydro-| H carbazol - 2-yl)

-fluoro-(pyridine- 3-su| fonyl)- acetic acid nethyl

ester 41.1 In analogy to exa Jhﬁle 2 1, from pyridine-
3-thiol and chl oro-acetic aci thyl ester was

pr epar ges, Sy (6-ilow-B3; %Ld-feﬁﬁﬁ’yﬂroaﬂeichﬂ)aﬁéfll-ﬂ%nﬁlﬂb&b (4-fluoro-
ester as a yell o oi | élél é% lﬂ) t:lw I n anal ogy
to exanpl e 28. 2 SEJ]/?PP Aects acid pgtiyl $steracet i ¢

%I d nmet hyl ester and cycl ohexen- 1- one was prepared

2 oxo~cycl ohexyl ) - (pyridi ne-3-sul fonyl)-acetic acid

nmet hyl ester as a racem c m xture of diastereoners,

Y& lhhaleepid exatple R1D HoMriy-fluorbitb&izbmesalfahydlyy3 -bro-exdoidxgl)-acetic

12.1, trom .
ssgeERtes et fugrseresperlisnisuice g PePaRs RS SRfroro-(4-
TRioRy-beshedsul fandl) N3 fdxu aryolohaatnastit hadintatig ewasas a colorless oil, MS:
Rr e%g{ (| ?S, SJ?) - fl uoro- (3- oxocycl ohexyl ) - (

3-sul fonyl)-acetic acid nethyl ester as white
cryst als M5: 330 (MH +) .41.4 In anal ogy to exanple

B2.22, from
(1?S,Si?)-fluoro-(3-o0xo-cycl ohex7l) - (pyri di ne- 3-

ﬁlagﬁlpé}!%p g}}gﬁ §2 4 &Sp&p g@% E% ﬂ&e;grtroe ?roobeen\%%réesulfonyl) (3-oxo0-

abﬁé -40388a&d methyl ester and (4-chloro-phenyl)-hydrazine hydrochloride was

TP T T .

e alRbul iyl )oaeEOhdid meMB este7as(@Vrhite) soliEXHSPA5 (AZH().
S Si?)-(7- chI or o- |

2,3, 4-tetrahydro-cycl opent a[ b]i ndol -2-yl)-fluoro-(3-ne
t hoxybenzenesul f onyl ) -
~ Example 38

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

fluoro-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)- fluoro-(3-oxo-cyclohexyl)-acetic acid methyl ester as a white solid, MS:
363 (MH").

38.2

In analogy 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 (MH™).
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acetic acid nmethyl ester 42.1 In analogy to exanple
19.1, from (3-nethoxy-benzenesul fonyl)-acetic acid

woreaoliph2866t er and cycl opent - 2- enone was pr epar BAI/EP2005/002869

(3- met hoxy- benzenesul fonyl) - ( 3-68xo0- cycl opentyl) -
acetic acid nethyl ester as a racemc mxture
of di ast ereomers, white soliBxampde3827 (MH +). 42.2 In

?g?!ng?% )b@g@% OS%?’(;? Fr)aﬁ{r% o C%’%F%lp?éx{) )ﬂl.)o_ro-(?)—ﬂuoro-

acetic aci d met hyberasng famy)-acetic acid methyl ester

N-f| uor obenzenesul foni m de was prepared (RS, SJ )-fl
d8do- (3-

met hoxy- benzenesul f onyl ) - (3- oxo-cycl opentyl ) -acetic

B Bl 5 A B s
s;em@myarbé estbéragdsyforyd)-asetic pcidapethidsier as a colorless oil,

%%?g xhd et hyl ester and
Mﬁz r'o- ;))henyl) hydr azi ne hydrochl ori de was prepared

(1?5, S R-(7-chloro-1,2,3,4-tetr
éﬂ-ﬁdr o-cycl opent a[ b] i ndol -2-yl)-fl uoro-(3-
mat hoxy benzenesulfonyl) -acetic acid nmethyl ester as

RS S— ég/ t?)%gcﬁ 163?% enz efﬂg@l{l T obr%?}{@‘%hef ?@I gcetlc FCiQ I%ﬁﬂ)lyl ester and
wfldgr@ywasc;pepﬂra[ & ﬂn@tml—b@-zergﬁlsylfdﬂyﬂlb(’3Gom—eyq1@hexyl) acetic acid
SR, LT D oA SR A

(3- chloro benzenesul fonyl ) - (3 oxo-cycl opentyl)-acetic
a2Bd nmethyl ester as a racemic mxture of
di astereoners, colorless oil, Ms: 348 (M\H 4 +). 43.2

trg @%&8%6 %ﬁggﬂ él gmo(rg-bge)%ences%lfonggn{ )50 c cihexyl) -acetic
ad{l anatleyl eytier etgt Nrﬂlmfrdbmzﬁmm}f@bendewespﬂepmd l(rRSLSR)Nﬂsoro (3-
Bﬁgﬁaﬁggeﬁﬁﬁﬁow- 63 ﬁﬂy?ﬁﬁ?ﬁz‘l‘%?&%ﬁ% géld%[l]éﬁl}l ester as a white solid, MS:

347 (MH™).
39.4

In analogy to example 12.2, from (RS,SR)-fluoro-(3-fluoro-benzenesulfonyl)-(3-oxo-
cyclohexyl)-acetic acid methyl and (4-chloro-phenyl)-hydrazine hydrochloride was
prepared (RS,SR)-(6-chloro-2,3,4,9-tetrahydro-1H-carbazol-2-yl)-fluoro-(3-fluoro-
benzenesﬁlfonyl)-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-benzenesulfonyl)-

fluoro-acetic acid methyl ester

40.1

In analogy to example 28.1, from 3,4-difluoro-benzenethiol and chloro-acetic acid methyl

ester was prepared (3,4-difluoro-benzenesulfonyl)-acetic acid methyl ester as a colorless
oil, MS: 251 (MH™).

40.2



fl uoro-(3-oxo-cyclopentyl)-acetic acid nethyl ester as
a white solid, Ms: 366 (M\H 4 +). 43.3 In analogy to

we@sodsse3. 2, from PCT/EP2005/002869

10

(J?S, Si ?)-(3-chl oro-benzenesul-fednyl ) - fl uor o- ( 3- oxocycl
opentyl)- acetic acid nmethyl ester and
(4-aahlogy tr gxaspid 28.2, fincon &% #-déflivy drbeoidresilttmylyasetic acid methyl ester

r epar. R - .
R R Sh B onha AR {2 AifyqrgshsnequesnlfonyD)-(3-oxo-cyclohexyl)-
226t aﬂ:td pilethahysteras y che@peatmfture of diastereomers, light yellow oil, MS: 347
QM}E -2-yl)-fluoro-acetic acid nethyl ester as a

"brown solid, Ms: 457 (M+). Exanple 44 (i
S, SJR)-(7-chl oro- I ,2,3,4-tetrahydro-cycl opent a[ b] i ndol
-48:3/1 ) - f 1 uor o- (pyri di ne-2- sul fonyl)-acetic acid
met hyI ester 44.1 In anal ogy to exanple 28.1, from

2-t hi
RhengioBhic e 8@}?‘ L ARG o S RE IS flhoo-
Q\&Et@d aci® mRtd ker @aN dmbroHVBZenzﬂlﬁfc(nMdldie)Was@ttelﬁtrédl(RS SR)-(3,4-

BRSSPSR e s i

ROBAAVISMB65 (MH™).

(3- oxo cycl opentyl)-(pyridi ne-2-sul fonyl)-acetic acid
r@r ester as a racemc mxture of diastereoners,

c rless oil, Ms: 298 (MH). 44.3 In analogy to
exanple 23.1, from

(Ia-amkmgsz y@é)anqﬂé y1.2, -ty I(RSi,SR:E(24sinﬂdcunydehzateemlfcmyb)eﬂ1¢bro (3 -0X0-
met n ia)@r S%cee an ﬁ}l\éﬂgﬂu ¢ Obrtcg’éggr}]j@{';)ldglgmgm lglyd)raztne hydrochloride was
Qﬁ'épﬁbdﬂ GRQSB)J((f ellilysfd 2 3ped-tetrahgdh- it daybazels2-g1)- @st-difluoro-
%n%gne‘;&]%clmyl) H/B uoro- acetlé ?!.\éll_g 211ethyl esl%er a8 aawi'ﬂjce s%ﬁdtﬁS ei‘ﬁrERJ[ﬁ“f

(S, S)-fluoro~(3-o0xo-cycl opentyl)-(pyridine-2-
sul fonyl)-acetic acid nethyl ester and

5 (4-chl oro- phenyl) -hydrazi n%xg%?,ieOﬁhl ori de was

20

25

(RS,SR)-(6-chloro-2,3,4,9-tetrahydro-1H-carbazol-2-yl)-fluoro-(pyridine-3-sulfonyl)-

acetic acid methyl ester
41.1

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 (pyridine—3—su1fonyl)-acetic acid methyl ester and
cyclohexen-1-one was prepared (3-oxo-cyclohexyl)-(pyridine-3-sulfonyl)-acetic acid

methyl ester as a 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)-(pyridine-3-sulfonyl)-acetic acid methyl ester as white crystals, MS: 330
(MH").



prepared (RS, SJ )-(7-chloro- | ,2,3
4-t etrahydro-cycl openta[ b]i ndol -2-yl)-fl uoro-

W@ pyosioghsse- 2- sul fonyl ) -acetic acid nmethyl estRCT/EB2085/002869
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white solid, Ms: 423 (MH+). Exagpl e 45

(RS, SIR) -(7-chloro-1I, 2,3, 4-tetrahydro-cycl openta[ b] i nd
ah42-yl)-fluoro-(3-1uorobenzenesul fonyl)- acetic acid
nmet hyl ester 45.1 In analogy to exanple 19.1, from

ﬁalfl*li,lggfr @;&%ﬁ%@% fie “\%gég %1?) ﬁt | C Cl- cyc Olﬂl)éxyl? %pyrldme 3-
coHdAylosctib @ﬂ@.&ﬂ&h}!ﬂeﬁt@ﬂ yihag €4- &ﬂmoepbatql)dgelmzyﬂle hyptvettiloride was

SRS E) GOV SO o by B2y ) grey (rgidine-2-

@ﬁl@élﬁ%‘aéeﬁc QxidmRétRy l?eSteﬂ-as aflligle€110W solid, MS: 437 (MH™).
(3-fluoro- benzenesulfonyl) ( 3- oxo-cycl opentyl)-acetic

acid nethyl ester and N-fl uorobenzenesul foni m de was
prepared (J?S,Si ?)-fluoro-(3-
f1 uor o- benzenesul fonyl ) - ( 3- BxamplgdRopent yl ) - aceti c

45, GRS ey 1 a5 Sobiepfindad AP Hidso-(3-methoy-

(| ?S, S) - f | uor o- ( 3béhzeaesudibayly-anaiulcidunythyt ¢ésBeroxocycl op
entyl) -acetic acid nethyl ester and

(44-1chl or o- phenyl ) - hydrazine hydr ochl ori de was prepared
( RS, SR)- (7-chloro- ,2,3,4-t et rahydro-cyclopent a

15 apiPe B 11 1 ity R R ATRDS DS Rl et st
44d ydobent-2- elﬁx&mﬁds@ré[ﬁlréd (3- methoxy-benzenesulfonyl) -(3-oxo-cyclopentyl)-
/- tetra cvcl op
@C@tlgﬁ%d oA g S5 BGPTSR ey Rises27
goadret hyl ester 46.1 In analogy to exanple 19.1,
fron1(3 4-di fl u oro-benzenesul fonyl)-acetic acid
rz?r1 ester and cycl opent - 2- enone was prepared
2-di f1 uor o- benzenesul fonyl) - (3- oxo-cycl opentyl)-ace
tic acid nethyl ester as a racem c m xture of
dihashREe engasple?s. brft@s $3-ahdthodyhen3@Rslkdhyh)- (3-oxo-cyclopentyl)-

acetic acid methyl ester and N-fluorobenzenesulfonimide was prepared (RS,SR)-fluoro-(3-

methoxy-benzenesulfonyl)-(3-oxo-cyclopentyl)-acetic acid methyl ester as a white solid,
MS: 345 (MH").

42.3

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-yl)-fluoro-(3-
methoxy-benzenesulfonyl)-acetic acid methyl ester as a white solid, MS: 452 (MH™).

Example 43
(RS,SR)-(3-chloro-benzenesulfonyl)-(7-chloro-1,2,3,4-tetrahydro-cyclopenta[b]indol-2-

yl)-fluoro-acetic acid methyl ester

43.1
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46.2 In analogy to exanple 23.1, from
(3, 4-difluoro-benzenesul fonyl)-(3" gxo-cycl opentyl) -

wae@bsiog2ssci d net hyl ester and PCT/EP2005/002869

N-f | uor obenzenesul f oni m de was &3r-epared (RS, SR) - ( 3, 4-
di fl uor o- benzenesul fonyl ) -fl uor o- ( 3- oxo-cycl opentyl)-a
mandogcuoobxmplwlw Ig $foer (hdﬂarmhertzen@ulfmﬂyl) h&tm&&ﬂ methyl ester and

I ex
O ge2) e P RS L S AP Sl H By sycomsgih-acetic
agadlmghyltegﬂe) as aretmi ramtuker«ﬁtlimyﬂermmees, calodless oil, MS: 348 (MNH,").
(4-chl oro- phenyl ) - hydrazi ne hydrochl ori de was prepared
g% S,SJ?)-(7-chloro-1, 2, 3,4-tetrahydro-cycl openta[b]in
- 2- yl)-(3, 4- d|f|uorobenzenesulfonyl)- fl uoro-acetic
acid nmethyl ester as a light brown solid, MS: 458

(VkHglogyEocpingledB. 1 D8 S- chloro—benzenesulfonyl) -(3-0x0- cyclopentyl) -acetic
| or o- enta ]
st ebged B R abEl RO R B BNkl (SRS Horo-
bsiiznediffohyl) fluanal D@yotopcloparttpl) ecdd: atid fethyl ester as a white solid, MS:
é %K%@tﬂf-S-sulfonyl)-acetic acid nethyl ester and
5 )2 enone was pr epar ed ‘

(pyridi ne-3-sul fonyl)-(3-o0xo-cycl opentyl)-acetic acid
AeBhyl ester as a racemc m xture of diastereoners,
yellow oil, Ms: 298 (WH +). 47.2 In analogy to exanple

ffbw?la%%) Smglergy i RO Gy ehiaeheyey e aliep kigrg G-oxo-

bydnt@phesticaioid Mikthileten bed ¢4 oklsud-pheiylj-bpdrzse hydrochloride was

Si f.l uor o- (;3- X0 l.ope [)-( -
%ﬁﬂo R Ry b SRR Ped ity 1 o
eyyspeanltsb]ivBol- 338 - {udibt adetig acidihiethyl estanakdighit brown solid, MS: 457
le 23.2, from
?&@ggi?)~fluoro-(3-oxo-cyc|opentyl)-(pyridine-3-
sul fonyl) -acetic acid nethyl ester and
(4-chl oro- phenyl ) -hydrazi ne hydrochl ori de was

Example 44
(RS,SR)-(7-chloro-1,2,3,4-tetrahydro-cyclopenta[b]indol-2-yl)-fluoro-(pyridine-2-
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
cyclopent-2-enone was prepared (3-oxo-cyclopentyl)-(pyridine-2-sulfonyl)-acetic acid

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)-(pyridine-2-sulfonyl)-acetic acid methyl ester as a white solid, MS: 316
(MH™).



prepared ( RS,S )-(7-chloro-1,2,3,4-tetr
ahydr o- cycl opent a[ b] i ndol - 2-yl ) -fl uor o-

W@ pyosiogisse- 3- sul fonyl ) -acetic acid nethyl estePCHEPR05/002869
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light brown solid, Ms: 423 (M#g4- Exanpl e 48
(1?S,S-R-2-(7-chloro-1,2,3,4-tetrahydro-cycl opent a[ b]
igagpl - 2-yl)-2-(pyridi ne-2-sul fonyl)- propionic acid
net hyl ester 48.1 In analogy to exanple 19.2, from

Ry e T

mﬁﬁﬂflﬁdcdtia%cﬁﬂhet& (e3tc@¥0é X/@lcmbﬁcmphkﬂyi hydrazme hydrochloride was

rhired CROFRG 55’02?['@)3(ﬁm§’a5?3r2?§cv%fqpﬁn§ﬁgp%c@ SpF 3o

G(E $#18ine-21 QilBnyl) L428ic acid methyl ester as a white solid, MS: 423 (MH™).
Si ?)-2-(3-o0xo-cycl opentyl)-2-(pyridine- 2. sul fonyl ) -

propionic acid nmethyl ester and
(4-chl or o- phenyl ) - hydrazi ne hydrochl ori de was prepared

(J3?S,Si?)-2-(7-cnloro-| Example 45

>234 t drocclo dol l)-2-(pyrid

2- sulRS §7 q‘i 9pn 14cte§eﬂ&3f%e%ﬁf§i>e%t§fbdw% 2y flppte- G-fluoro-
solid, M5: 419 ( Mbknzenedutfompl)@cé acid methyl ester

(17?5, 5R) 2- benzenesul fonyl - 2- (6-chl oro- 2, 3, 4, 9-tetrahy
dtsor | H car bazol -2-yl ) -propionic acid To 50 ng (0.115
nmmol ) of (RS, SR) -

TneBaber SEuPe 1 b SR e bR St Rer e A i mgrhy! ester and
Yyclopertt- Zlbn@feT\lle/ﬂVb@ﬂedd b %ﬁu@ro%r{i&n@ﬁlf&hﬁll%é-@y&&pentyl) -acetic

adde e i on mix "
T eihvEtesdp rpmig g ol Gfeir fhal wistis Saas;atg ovEr).
aqueous NHACI and extracted with Et QAc. The conbi ned

o5gmni ¢ phases were dried over Na2SO, filtered and
evapor at ed. Col umm chrorrat ography on silica gel with

a2/ MeOH 3: j el 4
devioae it Parpe 2 bR ERI S0 a0 be Rl bR b raclappaprD-acetic
aazd methyl ésterrihdm-&ﬂﬁbfbbaﬁmﬂleaﬂfoaumtdetms podpated (VS,SRY3Huoro-(3-
(tll\/Noro bez'lzenesulfonyl) (3-oxo-cyclopentyl)-acetic acid methyl ester as a white solid, MS:

333 (MH™).
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-phenyl);hydrazine hydrochloride was
prepared (RS,SR)-(7-chloro-1,2,3,4-tetrahydro-cyclopenta[b]indol-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-yl1)-(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)-



10

15

20

25

Exanmple 50 (RS, S
) - benzenesul fonyl - (6-chl oro-2, 3,4, 9-tetrahydro-|1 Hcarb

W@ 2ob/028y6 ) - f | uoro-acetic acid I n anal ogy to eRENBPM05/002869

49, from (J - 65 -
S, SR) - benzenesul f onyl - (6-chl oro- 2, 3, 4, 9-t et r ahydr ol Jf -
eativazid methyl estet hsioragembehixturecif diasetdopherg sokirlewds], MS: 333
red (. RS3SR) - benzenesul f onyl -

=thl oro-2, 3, 4, 9-tetrahydro-| H carbazol - 2-yl ) -fl uor o-
acetic acid as a white solid, Ms: 420 (MH .Exanple 5
16.2
(1?S,Si?)-2-(1-benzenesul fonyl - 2- net hoxy-1 - met hyl - et hy
L% ér?aag %llt% :?%%Ii%;ofseg?» ’(19 %%%3?£X$’uglro'ﬁ) el(l:z%gltejs%ﬁ%ll}%) -? 3: o:'}Lco 3 c?rglopentyl) B,
2edtienzidnesthllf cstey ba@ N fluaiobatzen&uBodintide etas prepered-(RESR)-(3,4-
SR e R T DT b P B RS a v
68lidB MWLl (MH™. eq) of NaH (55%in oil) portionw se
wthin 30 mn. 0.10 nL (1.22 mol, 1.5 eq) of
|- ¢hl or o- 2- net hoxy- et hane was added and the ice bath
#8 ved. After 2 hours, the reaction was quenched by
addi ti on of agqueous NHACI sat., extracted with Et OAc

amen41bgy toreganple 28125 fem (I, -(ByledifliNar SBenzeheapfond)-flawvro-(3-oxo-
of ;t he

| vent aff d . .
el o ar Dbl on prd o ehlota Bhesd-hsking depghtoride was
p?aph3re|4L (QRS,SRet(r/whychlol-,i,B,ﬂ-tle_aﬁ}t;alz@kyéjrgpénta [bﬁaﬁi);bmiyb);](acd—diﬂuoro-

t t s vel |l ow sol i : +) .. +
Erirbesibart) iomeca Eaatmme e rbat s Lttt Ao M 458 (vrr),
further purification. 51.2 To 402 ng (0.84 nmmol) of
(1 ?S,Si?)-2-benzenesul fonyl - 2- (6-chl or o- 9- net hoxynet hy

- 2,3,4,9-tetrahydro-1 Hc 42yl )-propionic acid
nmet hyl ester in 6 nlL of THEE)Q%Z}%L'%% (1.0 mmol, 1.2 eq)

OF L(RAL9R) 1 (7-chidrovigs 3 ddeeahyalroiyclopérteib] BdolR+yl)-flikso- (pyridine-3-
reaction m xture vvasgﬁgur ?_d i:gtao. vvat@‘r eaS?ed extract ed
with EtOAc, dried oV Rﬁ §811, gﬁldng X})o ation of the

l.vent afforded
?‘?';S S) - 2- benzenesul f onyl - 2- ( 6- cUor o- 9- net hoxynet hyl - 2
,3,4,9- tetrahydro-I H carbazol -2-yl)-propan-1-0ol as a
o hmalbgst® ezbipleNB; 1, 46/ (pyhding-3-sulfonyl)-acetic acid methyl ester and

cyclopent-2-enone was prepared (pyridine-3-sulfonyl)-(3-oxo-cyclopentyl)-acetic acid

methyl ester as a racemic mixture of diastereomers, yellow oil, MS: 298 (MH™M.
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
(MNH/").

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-cyclopenta[blindol-2-yl)-fluoro-
(pyridine-3-sulfonyl)-acetic acid methyl ester as a light brown solid, MS: 423 (MH™).
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30

+) . The crude material was used in the next step
W t hout further purification. 51.3 130 ng (0.29 mmol)

W@R00§/0RB5EI ) -2-b enzen esul fonyl -2- (6-chl or oPOFER1005/002869

oxym et hyl -2,3 4,9- tetrahydr o-d6i-
- carbazol - 2-yl)-propan-1-ol in 5 nL of THF at QOC were
treated with 14 nmg (0.32 rnﬂﬂmnqﬂenseq) of NaH (5596in

wise wthin 30 mn, (0
ks 5eP 31l Hroct 2 s trahmonreciopmee i pdeloge 1 8- (resdine-2-sulfonyl)-

stirred an addltlona|lﬁoﬁﬁﬂﬁémn@ﬁkﬂhﬂbﬁaed bet ween
Et OAc and a saturated aqueous solution ONH C . The

aggani ¢ phase was washed with brine, dried over Na2SO
, and evaporated. Columm chronatography mﬁth

:%\g ngey/ tgtgﬁoé\%ﬁésfﬁ g% ? 6o Z%HF)&E{ 1ne 2 -sulfonyl)-acetic acid
ﬁidﬂb{;ﬂ )est@r (cehmpm -Q-7yehl Wﬂﬁicﬂ)/de’\f?as rédpaQed €9, smygré&dxb-

i baég Myn\ﬁ%fﬁf proplomc ac?;igme’m\l l_lester ds a'whlte solid, MS: 312

(M@B)S|7) 2 (1 - benzenesul fonyl - 2- net hoxy- | - net hyl - et hy
1) - 6-

ag?ro-9~nethoxynethyl-2,3,4,9-tetrahydro-|FLcarbazoIe
Te dissolved in 8 nL of MO/ THF 1:1, and 5 drops of
HO 12M were added. The tenperature was rai sed to 550C

anahdlbe tdekathbln OV srost (RS- i—@'j oﬁofwd;lb entﬁy Za@ﬁhﬂﬁlezﬂsulfonyl)

E{bg%lg ga’gig% L Ireg{jef ﬁ%{] b agig\ %ne hydro?}ﬂonct;le was prepared
CRS,SRRL G+ chtTS- 1973, il-’detrﬁliiycﬁéjc%lb é’hti{%ﬂf&l@ﬂpéﬁl)@@pﬁicﬂme 2-sulfonyl)-

|.ded 1
ilfo%é%?efiéﬂ ﬁh@‘@ﬁerzswf%w #h‘%/ MEthy! ) - 6- chl or o-

2,3,4,9-tetrahydro-1Jf-carbazole as a white solid, M
418 (MH). Example 52 (i?S,S

R) - 2- benzenesul fonyl - 2- (6 thyl,-2.3,4,9-tetrahydro-1H
- car bazol - 2-yl) - proplonltgﬁ Sﬁéﬁzﬂ To 9.4 g (0.052

N S)SFOf 2- B@I%Eéﬁaﬁﬁféhgfpm(b:cﬁfe‘)%@@ 4,9 tét€atydre QBT drb &40l PME)-propionic

at -500C, acid

To 50 mg (0.115 mmol) of (RS,SR)- 2-benzenesulfonyl-2-(6-chloro-2,3,4,9-tetrahydro-
1H-carbazol-2-yl)-propionic acid methyl ester (example 3) in 4 mL of THF/MeOH 1:1,
0.29 mL of 2M NaOH (0.58 mmol, 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. Column
chromatography on silica gel with CH,Cl,/MeOH 3:1 yielded 40 mg (82%) of (RS,SR)-2-
benzenesulfonyl-2-(6-chloro-2,3,4,9-tetrahydro-1H-carbazol-2-yl)-propionic acid as a
white solid, MS: 435 (MNH,").

Example 50
(RS,SR)—benzenesulfonyl-(6—chloro~2,3,4,9-tetrahydfo— lH;carbazol-Z-yl)—ﬂuoro—(avc‘ertbic
acid
In analogy to example 49, from (RS,SR)-benzenesulfonyl-(6-chloro-2,3,4,9-tetrahydro-
1H-carbazol-2-yl)-fluoro-acetic 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:
420 (M-H)".
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(0.052 nol, 1 eq) of TMEDA and 32.4 niL (0.052 nm_, 1
eq) of nBuLi (1.6Min hexane) were added and stirring

woa®somssé nued for 45 mn. To the resulting WhPCEEP2005/002869

suspension, 4.98 g (0.052 nol -6I-eq) of

cycl ohex- 2-enone were added and the tenperature was
raised to - 1Q0C within 4 hours. The reaction m xture
was poured into 180 nmL of IMHC, extracted with

Et OAc, and the conbi ned or gbximplphhses dried over
Na2SO . Evaporation of the solvent and :
r 6RY,§R}-24(1 {benzanesulfonyh? AnehotEl 2@ thyledthpd 682602, 8,3, 2%etrahydro-

- of benzenesul fonyl - (3- oxo- qyeloRgxyd ) -acetonitrile as

a racemc mxture of diastereoners, white crystals,
1 278 (M) (in analogy to: E. Hatzigrigoriou,
L wartskl Synth Cbnn1 1983, 14(4), 319-235). 52.2
go 014 ol
6@%2@{ S inpyal) [of (léS é&b 2chesizeresilfoyd 2cér-dipra-2.6d.9-tetepbydro- 1 H-

g.jfzrbgiol @@% oﬁ&%@f‘derge W’(lt Qe ( @gm@laxéllgﬁfp%g nrln_;fb le fg—%ﬁ)at 0°C, were

portlionw se

gregted gvi 9022 Qrﬁ? mn10151 éq) of Net 10§4% @mpdl)epw@pewad oiétdhin 30 min.
and rhﬁ glnkfﬁmj&ﬂt s \%@So 1€0RY d2 n@ctﬁﬁgt gthm%’ adtdgg a?d gle ice bath

reacti m xture poure Into er and extr
wemoved: ORer 2 l’rmrs,dbﬁman@@m vegawminchethbisedlitien of dieeds NH,Cl sat.,

%ﬁﬁcté}?@%{ y& %c?gle%@galrﬁt\! PR 9(‘1&9% VEP &%@1 eE}zaé)orationlof the

romat ogr ap over sifica ge
adlientadigrdedd RESBIR2-lfnzenesulfonyl-2-(6-chloro-9- methoxymethyl -2,3,4,9-
s ul,f l -2 t S
P&%gg% gH & azols z;ilfpgaiag @é%@ﬁ@r&%{}l) Vﬁ{ ?@leﬁ% éhé %gé‘ %493
2O I({M-l-@he&mck Iﬁ@teﬁZIZNasglsédlrﬂmemmxﬂ syep without further purification.
of 2- benzenesul f onyl - 2- (3- oxo- cycl ohexyl ) -propionitrile
10 m of glacial acetic acid, 193 ng (1.21 mol,
f % eq) of (4-nethyl-phenyl) -hydrazine hydrochl oride
wer e added and stirring was continued at RT over

FiogoR mg\d. Mqum@soféBﬁﬁRDdﬁbeﬁzmﬂfD&Ms%add@@ medthoxyrhethyl-
22 U8, PIOSHEL 5 B S DSP, HIS Ti, 0m

¢l.8ponel; 4. eq)l'héLIAHiu |11t THY wasaddedsttRY.¢\dtoe B8 nwiey the reaction mixture
epar h V1.0 Sili L _with
NRRRP P St TR SRR PR Sl DER A gnifaboration of
(d'%é?zﬂvenf éfﬂdr@ecBSiS R)-2- benzenesulfonyl -2-(6-chloro-9-methoxymethyl-2,3,4,9-

16a|%1€ }51 caF % 6?102” I(/ﬁrgrpghéf 1- fﬁé c(ﬁﬁrt eg)% Mg# 4?5 M )bThe crude

R&t&iid? )AzaQ uirdriz eineersaxt ftop Wlt—hﬁu( frrthet pytifiétion.
3,4,9-tetrahydro-| H carbazol -

51.3

130 mg (0.29 mmol) of (RS,SR)-2-benzenesulfonyl-2-(6-chloro-9-methoxymethyl-2,3,4,9-
tetrahydro-1H-carbazol-2-yl)-propan-1-ol in 5 mL of THF at 0°C were treated with 14 mg
(0.32 mmol, 1.1 eq) of NaH (55% in oil) portionwise within 30 min. 30uL (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 NH,Cl. The organic phase
was washed with brine, dried over Na;SOy, 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-methoxymethyl-2,3,4,9-tetrahydro- 1 H-carbazole as a white
solid, MS: 479 (MNH,").
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yl)-propionitrile were isolated as |ight yell ow
solids, Ms: 379 (M) . Exanple 53

W@ InS0%83) - 2- benzenesul f onyl - 2- (6-chl or o- 2, 3, 4POFER100EN2869

ydro-| Hcarbazol -2-yl)- propie®dtrile In analogy to
exanple 53.3, from

21Henzenesul f onyl - 2- ( 3- oxo-cycl ohexyl ) -propionitrile
and (4 chl or o- phenyl ) - hydrazi ne hydrochl ori de was

?g%ﬁ’ﬁ 6r 0- g@‘fﬁ St%g ?n etgﬁr g‘%“{—i?f?al}]asztbfx% lymsthylsewl)-6-
ichloird-9- Ialﬁ‘dhoécﬁﬁgﬁuyl?y 3459~ tetrahydro 1H-carbazole wr?reddmsollv:ii in 8 mL of
2’;{? gﬁ%F)lflg %(%)5 ércgpt%'o?ﬁe(ﬁ gllgl\/éw flge& g[tlﬁ 3 %Rf%gtuégygs ra1sed to 55°C

@ e sollm(mwhﬂtﬁﬂéd for 6 hours. By addmg 2M NaHCO;s the solution was

e g L et R T e

chrcddatogmabhy on sﬂlca gel with heptane/EtOAc 2:1 yielded 11 mg (13%) of (RS, SR)—Z-

G RS Mol o B NG YN RE S R LS D o

as)) white blslkd, (VS %18 (MBI™)) portionwise within 30 nmin at
O0C. 4.81 g (0.015 nmol, 1.1 eq) of

N-f | uor obenzenesul foni m de were added, and the ice
bath was renoved. After 2 hours, the reaction m xture
was poured into water, extrBxanaple®2th Et OAc. The

conbi ani c qver Sq. 4,

i1t RSN R R s PR 2y F b g S eabhaisal fsprbazol-2-y)-
consi sting of a m xt ur e of progionieitam ¢ di ast er eoner of
benzenesul f onyl - fl uor o- ( 3- oxo- cycl ohexyl ) -acetonitrile

p2Mhi ch was used in the next step w thout further
purification. 54.2 In anal ogy to exanple 52.3, from

| -t t
O O s R LA 7.
£0.epamet) l(dQRQSWEEb%aermmH (@rq5l2-mL 1 eq) of nBuli (1.6M in hexane)
gvgre %drﬂji% ang ét?’ firie Wak%%é%ﬂe%rfgf 4t GarPaga res%_lt\ﬁllg foilteus%rsgénsion, 4.98

bétpBh el If aan) pif €)(cﬁ>heh-|2(—)dfrmn2 w&reﬂfacﬁieﬂahdah@/téﬁ@erature was raised to -

)],QL_ C? ‘8{&}’)@0‘? #x%urs %dé')e rﬁ%f%‘% uc&%t% %%%éﬁr!gg 1r61't 1%0 mg o% 1M HCI, extracted
with EtOAc, and the combined organic phases dried over Na,SO,. Evaporation of the

solvent and recrystallisation from AcOEt/Et;O yielded 8.25 g (57%) of benzenesulfonyl-(3-
oxo-cyclohexyl)-acetonitrile as a racemic mixture of diastereomers, white crystals, MS: 278
(MHT™) (in analogy 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 mL of DMF
were treated with 0.69 g (0.016 mol, 1.1 eq) of NaH (55% in oil) portionwise within 30
min at 0°C. 3.07 g (0.022 mol, 1.5 eq) 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,SOy, 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™).



(i, SR)-2-benzenesul fonyl -2- (6-chl oro-2
3,4,9-tetrahydro-| H carbazol - 2-yl ) -2-fl uor o- Nmet hyl -

wae@samsse To 400 ng (0.92 mmol ) of PCT/EP2005/002869
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(i ?S, Si ?)-benzenesul fonyl - (6- ctl%r 0- 2, 3, 4, 9-t et rahydro
-1fl - carbazol -2-yl)-fluoro-acetic acid nethyl ester

(32r2om exanpl e 12) in a seal ed tube were added 20 ni of
met hyl am ne (33% W. solution in EtOH) and 13 ng (0.27

' t

23 g P 3PP R2- LG RRALARG USSRl in 10 mr
®f gbmaha®tic acid) 19dmg Eﬂr.blrmmgr kb hq/) afi4-sn¢thylaplgmily] viiytdirazine
S BLclaR AR IR a5 AR e Rrdosty el at KT pernighyig apppons
-solrtivazt [Naﬁ@(l)a) was-dddad notil PH et apd ﬂmlmoductdxeamtmcted with EtOAc,

it )

DRI T —
dha{st@:rymha;s Ma{ep]matmﬂdiy- @lyrhh cﬁromatography on silica gel with
f‘%’ gﬁtﬂleptanetlhly and gr fu ecfj Wldl%tzi‘ngg gx}/g Q%ﬁ ??ﬂl %S?g
(beﬂﬁerﬁmﬂ)‘oﬂyblz(énﬁ&hﬂf-nh,yll%(e?rah}’dro# I dcatbazol -y iprapipeiteile and 123

CHE LA B Dol 2ol L Y0l 05 884 b AP BRI £ carbacl -

(y[l)?ﬁm‘@ucﬁmrﬂe weredeiasd bs aht lyelbovt soliclls) MER79, RIBTHU-t et rah
ydr o- cycl opent a[ b] i ndol - 2-yl) - 2-

fluoro-N-nethyl -acetam de as a white solid, M5438
(M\H4 +) . Exanpl e 57

(-RS, Si ?)-2-(6-chloro-2, 3,4, 9-tetrahydro-| H carbazol -2
-yl)-2-fluoro-2-(3-fl uor obefizenple®f onyl ) -

N- net hyl -acetam de I n anal ogy to exanple 55, from

1) TR SRS B B Ry Lo ol 2y

met hyl ester (from exanpl e @9pionisilpr epared (
R5, Si ’7)-2-(6-chl oro-2,3,4 9- tetrahydro [

Nk R PR e AT, ZSRES R propionitit

Ex)hdl(plahl&8 -phenyl) hydrazme hydrochlonde was prepared (RR,SS)-2-benzenesulfonyl-

R /- d t
G Ak R R e R S o
WenRérityhlfagb 6t ditvro-2,3,4,9- tetrahydro 1H-carbazol-2-yl)-propionitrile as a
white solid, MS: 397 (M-H)".

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 0°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 EtOAc. The combined organic phases were dried over Na,SOy, filtered and
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In anal ogy to exanple 55, from
(J?S,Si?)-(7-chloro-1, 2, 3,4-tetrahydro-cycl openta[b]in

wa@lodos/022856 ) - f | uor o- (3- f1 uor o- benzenesul f onyl ) ~BCHEPI05/002869

acid nmethyl ester (from exanpl-€045) was prepared
(1?S5,Si?)-2-(7-chloro-1,2,3,4-tetrahydro-cycl openta[ b]
pm@ratgd,wgldlgg Keof @,Clgld@ 3il, consisting of a mixture of the racemic diastereomer
gg yfgfg?néhegfégg-g%( h}ﬁg&%@%ﬁﬁéﬁg%ﬂ&%@ﬁ@, Ui B MU EPthe next step
pithgusfustheppprificesioasul f onyl - 2- (6-chl oro-2, 3,4, 9-tetrah
ydro-| H; - carbazol - 2-yl ) -2-fl uor o-

B di met hyl -acetam de 59.1 To 950 ng (2.18 mmmol)
of (i1 ?S, 51 ?)-2-benzenesul fonyl -2-(6-chloro-2, 3,4,9-tetr
ahydr o-| Hcar bazol - 2-yl)-2-fluoro-N nethyl-acetam de
I #nsdegta gprepBGR-3; fromobearzeres @fal-HuatRi3-nee-eydoltagl)-acetonitrile

On B T 7 |
e ot o R By an g OB A el p Tyl (R ST ensencsutfonyi
Carideri-&,3ded-tetaihydear  Hivarbaroled yBrfluctheceteaittileamd (RS,SR)-

] td n racted, . .
R TIE Cpho B T e ard PR S A PP it as
lightiyellesy eelidavéS: 02 pD.at ed. Col urm chr omat ogr aphy
afforded 682 ng (59% of
(1 ?S, 51 ?)-2-(benzenesul fonyl -fi uoro-net hyl car banoyl - ne
thyl)-6-chloro-1, 2, 3, 4-

t et rahydr o- car bazol e-9-carboxylic acid tert-butyl
ester as white solid, V5. Fxampleds +) . 59.2680 ny
(1.27 nmol ) of (

(}i/i%ﬁg)?i-bgﬁﬂﬁaﬂ%%ﬂl(S-Qﬂbéka-fz',39435—%&’5%%&%&%ﬁ?&ﬁ%ﬁ-‘z@r‘f}-E-ﬂuoro-N-

chloro-1, 2, 3, 4-t et r ahydr meathylbaeidd®- car box7l i ¢ acid
tert-butyl ester in 10 nL of DVF were treated with 83

. o . . .
I3k BRSUSLDBIL (TEN A0 250550 o5
w@fbrzohiivDobiiere-agetieacid dethyhnder (o exanploh2 ias siled e were

i.t1i ] t i nt { d
e P Py Dol s BRI PRI b a b od gt 03 <0
Gfsodignntyagide-Ple peactaordmbrtlireofas FEAwd at 80P defdr 2hoE, and the solvent

2 il pH.= 7 ched, .an

S0 R TR 00 50
@&BﬁﬁRé{Zelahnz&ﬁsg}fqn}fbﬁr(@H@jﬂ@i@lﬂ2:1@,!439—tetrahjfdrbCHIQQﬂbamlijlyl)-Z-ﬂuoro-
it R L L
2,3,4,9-tetrahydro-| H carbazol -2-yl)-2-fluoro-N, N-di ne
thyl -acetam de as a white solid,

Example 56
(RS,SR)—2~benzenesulfonyl—2-(7-chloro-1,2,3,4—tetrahydro-cyclopenta[b]indol—2—y1)-2-

fluoro-N-methyl-acetamide

In analogy to example 55, from (RS,SR)-benzenesulfonyl-(7-chloro-1,2,3,4-tetrahydro-
cyclopenta[b]indol-2-yl)-fluoro-acetic acid methyl ester (from example 23) was prepared
(RS,SR)-2-benzenesulfony1-2~(7—chloro-1,2,3,4—tetrahydro-cyclopenta[b]indol-2—y1)—2-
fluoro-N-methyl-acetamide as a white solid, MS438 (MNH,").
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M5: 449 (MH). Exanple 60
(RS, 5i ?) - 2- benzenesul fonyl - 2- (7-chl or o-

WA 205892856 et r ahydr o- cycl opent a[ b] i ndol - 2- yi ) - 2PCT/EP2005/002869

fluoro-N, N-di net hyl - acet am de-I7h -anal ogy to exanpl e
59, from
(J?S, Si ?) - 2- benzenesul f onyl E@mnfple 6%l oro-1, 2, 3, 4-

t et rahy -cyclope [b]indol -2-yl)-2-fluoro-N nethyl -

ac et(gﬁisgég( &F ‘g’ﬂ?’g’ig%r%rge?l%r?g‘yﬁ%ﬁ’él%‘r‘éﬂ)&z@dz'ﬂ)'2"ﬂu0r0-2- (3-fluoro-
(S, S#) - 2- benzenes Wehaemesulor(yl)-Nhhethet-acetamide
l,2,3,4-tetrahydro~cycl openta[ b] i ndol -

I gridogd- fol axampld\§ SNADLITERGHIR)- G el aivi- 18, 496 tetraWid o1 H-carbazol-2-yl)-

olid . 452 (NNH4 +). aml,e 6

P‘ﬂ"fé,‘ “§|‘f59/}69r§?'i€é‘?§:‘ﬁf‘gﬁ%q@,'%%§? gl'jg é’i‘%ﬂaﬁfﬂ%iﬁm &5#BRledP) was

PISdI’zElPde.a'(RfﬁBDQ‘@‘ﬂﬁﬁlfdame{‘l@g&&éﬁﬁﬁ‘él UitH-Qﬁlx\Uaioll-}yl%éZ-ﬂlfloro—z—(3—ﬂuoro—
| sgacet.am de | n, ana xanpl e rom

Do N SRR et s 6 e sty S Por0 Bzl

2-

yl)-2-fluoro-2-(3-fiuoro-benzenesul fonyl)-N net hyl -ace

tam de (from exanple 58) was prepared

(1?S,Si?)-2-(6-chloro-2, 3,4,9-tetrahydro-1ff-carbazol -
2-y|)-2-f|uoro-z-(s-fluoroé"éﬁ?’é’ﬁ“eé*glfony|)-

e B, 5, 8 0 B b o
-t et r ahydr o- cycl openteneiilfonyhtN2ngthyl-sefamide o- 2- (3-f | u

or obenzenesul fonyl)- N, N-di net hyl -acetam de I n anal ogy
inoangﬂgﬁ%) gxa@g?zle p.dmm (RS,SR)-(7—chlgrc?-1,2,3,%—titragllydroéﬁ}trc;openta[b]indol—
b PRS2 dofa B A L TR D GRS Sl 1) s
pmmreé&@&éﬁi—ae(7(c&ﬂ@m b asrpietalbRlyovemd operspidi @dol-2-y1)-2-fluoro-2-(3-
fudBS R ZoedinfoliyHk G Zectintliat 5 § ARUEITHLURS, 8GR RHS]

yl)-2-fluoro-2-(3-fluoro-benzenesul fonyl)-N, N-di net hyl
-acetamde as a white solid, Ms: 453 (MH +). Exanple

63 (i 5,

R) - 2- benzenesul f onyl - N- ben@ﬁafn%le(f;@' chloro-2, 3,4,9-tet

rahydr o- | -carbazol-2-yl)-

2-fl uoro- N-net hyl - acet am de

(RS,SR)-2-benzenes fonyl—Z—(6—chloro~2,3,4,9-tetrahydro—1H—carbazol—2—yl)-2~ﬂuoro-

N,N-dimethyl-acetamide

59.1

To 950 mg (2.18 mmol) of (RS,SR)—2—ben2enesulfonyl-2-(6—chlbro—2,3,4,9-tetrahydro-lH-
carbazol-2-yl)-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 Et;N, 27 mg (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
Na,SO,, filtered and evaporated. Column chromatography afforded 682 mg (59%) of
(RS,SR)-2-(benzenesulfonyl-fluoro-methylcarbamoyl-methyl)-6-chloro-1,2,3,4-
tetrahydro-carbazole-9-carboxylic acid tert-butyl ester as white solid, MS: 552 (MNH,).

59.2
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60 ng (0.112 mol ) of
(RS, SR) - 2- (benzenesul f onyl - f | uor o- net hyl car banoyl - et h

W@ 2054082856 PCT/EP2005/002869

chloro-1, 2,3, 4-tetrahydro- car b&2cl e- 9- car boxyl i ¢ aci d
tert- butyl ester (fromexanple 59.1) in 3 nL of THF
®80 ;g (1&4trathol afhiRs SR@-Z(((beﬂfﬁ&emilﬁohyl—ﬁu&oem):tmfcafﬂahhoyl -methyl)-6-

I
G 1 941k B PE Seon, 40, 3 g (2t o
nexe tleﬂedvarsths%lmg éd9(bmarol,nl| 9&d) ANRT (5500 60 ptﬁﬂbn%@@wﬂhm 30

evap gaé %ﬂ{ eS| dg‘ela%\%id’? S oI1 ﬁgle}vggg@qﬁ%d%dgbwéawnwas

\Naﬁ'ed; tf ad@donavleao Iﬁing hitid &ien?]iur@dﬁﬂﬂﬁ@ﬁef oy &trdch@ with BtOAc. The

RSB RU G B Ge LI eSS DU AR B4 S rr

Q‘\lq’ﬁ&mﬁ 199,CD;shenaddabh tilpiy =-7Negréthed, and the organlc phases were dried

PO R 8 e A o GafoRgE s s g6l with

Gbbtape/ EE3AGDI &/iddded 420 mg (65%) of (RS,SR)-2-benzenesulfonyl-2-(6-chloro-

%&;F%9 %ﬁ@ﬁ&i@z Canbay ui E-M_ByétﬂUOSOG-Nclgl cﬁrrn%thzyl %cetaml eeats ra%vhhrce solid,

04511229 Petrr’yl ) - 2-f | uor o- N-rret hyl - acet am de I n anal ogy
to exanple 63, from

(J?S, Si ?)-2-(benzenesul fonyl - fl uor o- net hyl car banoyl net
hyl) - ,

6-chl oro-1, 2,3, 4-tetrahydro-carbazol e-9- car boxylic
acid tert-butyl ester and 4Exdmiglewvoet hyl - benzonitrile
was prepared

2-b hi
{ IR SSRY At o ar S T e G B isbsateingsl-2-y1)2-
ro- N- et hyl - acet am dﬂu@a -N,NMlih@h$lod dethmilis: 551 ( MH)
. Exanpl e 65

&rlb;gal«gg]y (o} Lf')zcgrgggéﬁa Sl (g%%e %%%gslkpjersgﬂo nyqen@/chloro 5 g 3C4h—

Z’etiséﬂ])rdﬁr éy*cllf}feﬁta% ﬁﬁ@cld]éﬂl ylpoetath 3¢ nhéthAnabRedd Erom example 57) was
exa

prepa! @)CRg z&aﬁ@}?@%ﬁrl#fWﬂ ¥ efdpre- ey tetabpdivosiclopenip (blindol-
bIyl)-B-flelok SMNONL digneBayd-at @bmattysd h vt RrsBRd Vs - S2RerxYy! i ¢

acid tert-butyl ester and 1-

br ono- 4- br ononet hyl - benzene was prepared (

R5, SJ?) - 2- benzenesul f onyl - N- (4- br onobenzyl ) -

2-(6-chloro-2, 3, 4,9-tetrahydro-1 H carbazol -2-yl)-2-flu
or o- N- net hyl - acet am de as aEmﬁlesﬁol id, MS: 603;605

(M+) . Exanple 66

(RS,SR)-2-(6-chloro-2,3,4,9-tetrahydro-1H-carbazol-2-yl)-2-fluoro-2-(3-fluoro-
benzenesulfonyl)-N,N-dimethyl-acetamide

In analogy to example 59, from (RS,SR)-2-(6-chloro-2,3,4,9-tetrahydro-1H-carbazol-2-
y1)-2-fluoro-2-(3-fluoro-benzenesulfonyl)-N-methyl-acetamide (from example 58) was
prepared (RS,SR)-2-(6-chloro-2,3,4,9-tetrahydro-1H-carbazol-2-y1)-2-fluoro-2-(3-fluoro-
benzenesulfonyl)-N,N-dimethyl-acetamide as a white solid, MS: 467 (MH).

Example 62
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(1 2S, SIR) - 2-benzenesul fonyl -2-(6-chloro-2, 3,4,9-tetrah
ydr o- m car bazol - 2-yl)-N- (3, 5-

waledosesss benzyl ) - 2-f1 uor o- N- et hyl - acet am de PEI/EP2005/002869

anal ogy to exanple 63, from -73-

(JRS, Si ?) - 2- (benzenesul fonyl -f | uor o- et hyl car banoyl net
hy{RP5sSR)-2-(7-chloro-1,2,3,4-tetrahydro- cyclopenta[b]mdol—z -yl)-2-fluoro-2-(3-fluoro-
6-chl oro-1I, 234tetra%ﬁ%1ci\?5\f) tlr]s9carbxyllc

acid tert-butyl BSpaEpe y imethyl-acetamide

br omonet hyl - 3, 5-di f | uor o- benzene was prepared

[0 251 GiyAp-cRamplezongom (RSBH)-2¢/-6hlogdil 01304-2atehhy dro—

e R BB o et e S SSRGS rom

b6 58) Whs prepaat ( RS, SJF )-@4(7-chloro-1,2,3,4-tetrahydro-cyclopenta[blindol-2-
enzenesu
%é'%?ﬁll%%i SRR ?%P&*H%{Y'@ NN il dretomjdg asp white solid, MSS:

fLS3JQVIBI-+§10etyI] met hyl - am no} - net hyl ) - benzoi ¢ acid

nmet hyl ester In analogy to exanple 63, from
(RS, Si ?)-2-(benzenesul fonyl -fl uor o- net hyl car banoyl net h

yl)-

6-chl oro-1, 2,3, 4-tetrahydro-carbazol e- 9- car boxylic
acid tert-butyl ester and 4Exdniglewsret hyl - benzoi c acid
nmet hyl ester was prepared (RS, SR) -4- (

- | f
(EEPEF B seu Ry henged 6 phlosy A A tesearor i speparol-2-v)-
o-acetyl ] - met hyl - am e Hus®tRythithybeRemhideaci d nmet hyl
ester as a light brown solid, Ms: 583 (M. Exanple 68

@(}Il % nilrpé)]g) é’?&gggé) g%g?lljzfeggsﬁfonyl(f&o%g lrr?ertgylcar%amoyl -methyl)-6-

f:lhIUfH-(D 2ec8tettdhy dRy- Eatbaz%lﬁ %h lh:YEic)d: RertaaCestti(Hom example 59.1)

5l wein S Wk 2 ﬁﬁ%&éy%‘e{rﬁ@;ﬁ% in o)t 0°C

6ve‘rhﬂ0cm- B8 &g 0224 eirmhal) y@ip@fbﬁdrb@zl@dhgr BertRh &M ddded and the
aC|d tert-butyl ester and, 3- bIrS th | - benzoic |h
Fection mixiuge W%lrfﬁdé)dalf @gh’t #H& &go Wnt was evaporated, the residue was
bRsdieazarnaslof WHICIE 1 bofTFRKAs dddbddatt HRtrealsd mixtule was

fl uoro-acetyl am no} - net

- I I
stpg gﬂ?ﬁ?éuévéi%a&ﬁeﬁwpraé@pé\f %Oli’e%aq%P@bﬁqaaon lvétheersgglue by

P%)ara@@@HPL@ @Xs column) ylelded 35 mg (60%) of (RS SR)-2- benzenesulfonyl -N-
S, 51 ? benzenesul f'onyl - | oro-2,3,4,9-tetrah

%n:z()’l ??Qﬁtcél}qggZ?o}, 9- ty‘qr}hmrQQH—carbazol -2-y1)-2-fluoro-N-methyl-acetamide as

gmm@sgmmg)sggmmro N- et hyl - acet ami de | n anal ogy
to exarrp e 63, from

(S, S)-2-(benzenesul fonyl -fl uor o- et hyl car banoyl net hyl )

Example 64

(RS,SR)-2-benzenesulfonyl-2-(6-chloro-2,3,4,9-tetrahydro-1H-carbazol-2-yl)-N-(4-
cyano-benzyl)-2-fluoro-N-methyl-acetamide

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-benzonitrile was prepared (RS,SR)-2-benzenesulfonyl-2-(6-chloro-2,3,4,9-
tetrahydro-1H-carbazol-2-yl)-N-(4-cyano-benzyl)-2-fluoro-N-methyl-acetamide as a
white solid, MS: 551 (MH™).
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6-chl oro-1, 2,3, 4-tetrahydro-carbazol e- 9- car boxylic
acid tert-butyl ester and 2- brononethyl -benzonitrile

wormspemspar ed ( PCT/EP2005/002869

RS, Si ?) - 2- benzenesul f onyl - 2- (6-ghl oro- 2, 3, 4, 9-

tetrahydro-| H carbazol -2-yl)-N(2-cyano-benzyl)-2-fluo

ro-N-nmet hyl -acetam de as a white solid, MS: 550 (M.

Exanmpl e 70

(RS, SR) - N-al | yl - 2- benzenesu fongl -2-(6-chl oro-2>3, 4, 9-

t et r ahydr o- | H car bazol - 2-yI L"X"Zn le 65

fluoro-N-nethyl -acetam de In anal ogy to exanple 63,

f r (RS,SR)-2-benzenesulfonyl-N- (4-bromo-benzyl)-2- (6-chloro-2,3,4,9-tetrahydro-1H-

(#S, S) - 2~( benzeneslgel f nytb- f1 uor o- met hyl car banoyl net hyl

)- 6-chl oro-1, 2,4%0pzpk¢Whndrdpera-Nrmsayl-acagamideboxy| i ¢

acid tert-bulyl ester and 3- brono-propene was

bné agzgog?o(e;tarsplfla)a; froml (RS|SF- 0 raearstd N ¥lioss-methylcarbamoyl-

Yéiﬁ%?i&r@f%%g—rts%%mdr o-cgrbazole-Or ¢ashxNe aeid figrt-bubd e and 1-

betemest-ronurhehfd dndeneMris A ré@/iﬂQ,SR)EZ-%QHie%esZﬂfonyl—N-(4-bromo—
DL 2) - 2-D ZEeNesX] | fony] -2-(6-chlgro-2,3,4, 9-tetr _

é%@?ﬁﬁc}&lgf%ggo‘%_-ﬁtgﬂhydm~ -carbazol-2-yl)-2-fluoro-N-methyl-acetamide

eyawhitbsslzy MS: 80%;605MaHMNy. et hyl - acet anmi de | n anal ogy

to exanple 63, from( S, S)-2-

(benzenesul f onyl - f | uor o- et hyl car banoyl et hyl ) -

6~cHoro-1, 2, 3, 4-t et rahydr o- car bazol e- 9-car boxylic acid

tert-butyl ester and 3- brononethyl -benzonitrile was

pr epar ed Example 66
(#S, Si ?) - 2- benzenesul fonyl -2-(6-chl oro-2, 3, 4, 9-

tetr -1 H carbazaql - 2-yl)-N-(3-cyano-benzyl )-2-fl uqQ
- SRASR Db SRR Lot ot ity et Bipmthagny 2-70-N-(3.5-
Exarrpl € 72 diﬂuoro—benzyl)—2-ﬂuoro—N—methyl—acetamide

(jR5,Si ?)-3-({[ 2- benzenesul fonyl -2- (6-chl oro-2, 3, 4, 9-t

il BN IS e R gm (B2 herrepesuliopih fupre-metgicarbamoyi-

iﬂdﬂgra)r-@amko-a;m,étl—-t&r QRS-earBeRNYD ca R hic A7 ROE-HRGIEPdr and 1-
ster

id t hyl I 9 5 nL of
e O Ao RS RS ndrpeRageslfonyl-2-(6-
£18681-2, 88, I oklaly droWEFS-caibak 1L yO U3 BLAAL oL b &Ly1) AUEAISN -methyl-
NH C. was f)g%%%?untl | = 7 was reached, the’ product
destongide ps it YA S‘F_}fd@%@,ﬁé?ﬁ (Mo over Na2SO , filtered
and sol vent evapor at ed.

Example 67

(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

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).



Recrystallisation in Et20 yielded 66 ng (77%
of (1 ?S, Si ?)-3-({[ 2-benzenesul fonyl - 2-( 6-

w@bdosees2q 3, 4, 9-t et r ahydr o- 1 H car bazol - 2-yl ) - 2Pr€T/8P2005/602869
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cetyl]-nmethyl -am no}-nethyl)- -ldnzoic acid as a white
solid, Ms: 570 (MH ). Exanple 73 (JRS, S

R) - 2- benzenesul f onyl - 2- ( 6- cEBkamnmple®83, 4, 9-t et rahydro-I1 H
- car bazol -2-y| )-2-fluoro-N

( 3Z€%gﬁ§%n§t_ zenes&l%d/ny)l 2'%6"121‘;19% 2, g‘}f& Petraﬂ}efdr-(r)ollg 1cng)azol— 2-y1)-2-

of (S, S) - 3fthiflocadesylepieetgilHairiinyl- metHyB) bétizotcorci] BethyPester
t et rahydro-| H carbazol -2-yl)-2-fl.uoro-acetyl]

R analigy Breeaip it o (Sp00n o G ept B op Lo bamo -

Biihyfills-cH1ddo- 112, 'fldgﬁetrﬂﬁfcﬁ‘ge;tdﬁt&dolefmdarbbfylicaaﬂtbﬂfbutyl ester and 3-
xture stirre itiona

%?Wmegwi&%@%%si R BB o) TRORF G enagnssulfonyl-2-

WBchirbers, @9&6&&1@%&91H—Edrb§zﬁzﬂ-edyl§i-acﬂ1ﬁ)taﬁeét§l &ﬁethﬁoirﬂﬁ‘ia)} -methyl)-

chromat g )i on silica g? 1\\% Eb\%%/ heptane 2:1

;he@miéaa @neﬁgy €884 ggyhite solid, MS: 583

(J?S, S") - 2- benzenesul fonyl - 2- (6-chl oro-2, 3, 4, 9-tetrahy

dro-| Hcar bazol - 2-yl ) -2-fl uoro- N- (3- hydr oxynet hyl - benz

yl)-N-nethyl -acetam de as a white solid, Ms: 555 (M.

Exanpl e 74 (RS, SR) - 2-

[ benzenesul f onyl - f I uor o- ( 5- KEFAPle.69

[1, 3, 4] oxadi azol -2-yl)-nmethyl]-7-chlorol,

2, &msmtz-am&hwﬁysﬁﬁop@tmbh} mdmeet%yﬂrdﬁoﬂacasbamt-eqzl) -N-(2-

solution of 5.0 g (0.,023 nze quon | -acetic
aci d methyl est e?Yai“H beZY}EEba Ce ngé
(0.070 nol, 3 eq) of hydra2| ne hydrate vvere added

Aﬁlta%ﬁlo%?@o &QH‘[ple 63 Erom® | RSER)- Mﬂeﬁzl&ﬁes%lfﬁﬂﬁsﬂmfro methylcarbamoyl-
hydrazi he were rmveg}’(#mder re

yinethh) rfgchdorsn 1.4, 3(41%1‘,3} gfqa\ylazogarg carboxy‘?ahc acid tert-butyl ester and 2-
%Gﬁ%‘?&&&lmﬁ%mﬁg@%@@ghﬁdmm rS@{;szleergéneauE@imL(@s&ﬂoro 2,3,4,9-
ol | 232 #S?M 2 To a %t:hgln d
1t€tse)hsgir@ Abpc o) 2051'1 éYf’é‘é’ulPﬁF’éﬁl; ‘&‘gf’“ 'Iﬁ acetamide as 2
s AGLEEMSNS50 (M).

Example 70

(RS,SR)-N-allyl-2-benzenesulfonyl-2-(6-chloro-2,3,4,9-tetrahydro-1H-carbazol-2-yl)-2-

fluoro-N-methyl-acetamide

In analogy to example 63, from (RS,SR)-2-(benzenesulfonyl-fluoro-methylcarbamoyl- -

methyl)—6—chloro-1,2,3,4—tetrahydro-carb'azole-9-carboxy1ic acid tert-butyl ester and 3-

bromo-propene was prepared (RS,SR)-N-allyl-2-benzenesulfonyl-2-(6-chloro-2,3,4,9-

tetrahydro-1H-carbazol-2-y1)-2-fluoro-N-methyl-acetamide as a white solid, MS: 475
(MH).

Example 71



m. of acetic acid, 1.44 g (14.0 mmol, 2 eq) of acetic
anhydri de were added, and the solution was heated at

wo edoseskor 1 hour. The reaction m xture was dPCTIERZNOS/002869
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with water, extracted with Et @%6,- t he organi c phase

dried over Na2SO4, filtered and evaporated, to afford

1. {(ggrgRO;QSI%ﬁnz@ﬁesﬁIf&ihﬂQ-(6|-chloro-2,|3,4,9r;tetrahy§1ro- 1H—carba\fﬁll—2-yl)-N-( 3-
aci - (2- benzenesul fonyl.. t - razide as a white
Solid e o4 (uRp b A oA ARl on o

1.40 g (5.5 mml ) of acetic acid

Th afdofetozaanpld 630 fphr RBSR)-)-{bdnyeircaalifateyl-ifinobd) nethydéarbamoyl-

ace itrile, 02 6,5 I . 2 .of phosphor.us
RGO ety e S DA R Eer and 3-
bbb efHHl-banAtRiiti Be W?j'ﬂﬁr_epﬁadE (RYOSR ¥ ety dhewd forg-bUbethloro-2,3,4,9-
Wi t te ext ract t t QAC, .t or iC ase
bt e SH-geatsoh 2 1 Nt B G by Gt ness Rl petamide as a
GhERBEAMVSHY (8. Si l ica gel with Et OAc yiel ded 0.90 g

(709% of 2-

benzenesul f onyl net hyl - 5-net hyl -[ 1, 3, 4] oxadi azol e as a

white solid, Ms: 239 (MH). 74.4 To 650 ng (2.73 mol)

of 2- benzenesul f onyl net hyl - 5- et hyl -[ 1, 3, 4] oxadi azol e

in 35 nL of MeOH at QOC, 50Egdmpl.727 nmol, 0.1 eq) of
a solution of sodium nethoxide (5.4 MinMeCOH were

ad ARt 15 mn,. .24 .0 I . f

oy RSl CoammBr e ddh Homely s Pty ikt Breartygg 2702
stirred at OO@uaRe-av@sl]ahédByedning}-neabyl)-Bénxdit hiid 4

hours, diluted with saturated aqueous NH4ClI and

3 a0 Nl s 0 P BB o A e CEaF o B Cerahycro-

Cl'H-@mhﬁﬂfza? Y -Mibrldce E}-IgeIthmhmEtHaﬁzoig avid ni&Rylregter (from

(86% _ of 3-]benz I vl - (5- |- .
[%?@PM@)I%RI F ol bt %Qﬁgtlﬁw ]mﬂ‘;i%&%q@gmgdg%d %pd the reaction
rAsere Qva%t)hté‘éﬁs %&fn‘i’é}ﬁﬁ RTeAGRI0%s NM)Ol &as &dded, unibpH32 1 was reached,

%h%%@éhwmm@ﬁvﬁ?v@éf %ﬁw“ﬁﬁ%i ?‘gﬁfr NeaSQuilfsrsr andysplyenfevaporated.

: ' o Péf thegameshifonyl-2-(6-
e Rl emypelom 2

Cﬁh@rogéizgriﬁtrs@@rﬁglﬁ-iqr%g}qh%g%l?-21ﬂ15>rg—c?)ce%]f{—methyf—quino}—methyl)-
Nochb&t05aRG02 SRR UbAONIS 398 (MH).

Example 73

(RS,SR)-2-benzenesulfonyl-2-(6-chloro-2,3,4,9-tetrahydro- 1H-carbazol-2-yl)-2-fluoro-N-
(3-hydroxymethyl-benzyl)-N-methyl-acetamide

To 61 mg (0.107 mmol) of (RS,SR)-3-({[2-benzenesulfonyl-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 uL (0.107 mmol, 1 eq) of BHs. THF (1M in
THF) 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- 1 H-carbazol-2-
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wer e added, and after 2 hours, the reaction mxture
was diluted with saturated agueous NH4Cl and extracted

wWOowRek/0EsSRAc. The conbi ned organi c phases wer e PCT/EP2005/002869

over Na2SO, filtered and evapd¥ated. The resulting

t wo dlastereoners wer e separated by col um
vhrbffupryNa@hbydaxgnethylabapeil) b -nretit @aeta i @mewiitelsolid, MS: 555
k@ldlng 80 ng (20% of {RS, SR)-3-

% nzenesul f onyl -fl uoro-(5-nmethyl - [1, 3, 4]

oxadi azol -2-yl) -nmethyl] -cycl opentanone as a

colorless oil, Ms: 339 (M) and 75 ng (19%
of(itR,SS)-S-[benzenesuIfonyI fl uoro- (5-

met hyl -[ 1, 3, 4] oxadi azol - hyl ] - cycl opent anone

as a white solid, Ms: 339 (ﬁ%&?pﬂ? In anal ogy to

exanmpl e 23. 2, fron180 mg (0.23 nnDI) of RS, SR) - 3-

[ bléﬁQBhédbpmnyquﬂﬂomrﬂ;uc(rosmecthyl- 1;3,4] oxadiazol-2-yl)-methyl]-7-chloro-
1, 3, 4] oxadi azol - e and 49

ng (0.26 nmol, 1. i% 4fEE%H%%LC ?X?&RR %pephydra2|ne
hydr ochl ori de was prepared 38 ngy (369@ of [RS, SR) - 2-
[7B8dnzenesul fonyl -fl uoro-(5-nethyl -[ 1, 3, 4]

oxadi azol -2-yl) -methyl] -7-chloro

Fod s%lr{e%tst%%ﬁ L{)Zg(bng %(? B} Béﬁqgﬂégul%c‘nyjl agg&c a%[c?ﬁgﬁlyl ester in 10

crysta e enanti omer

gdpaﬂ”a&e@&ﬂ SR B @070 endhi eqlof lhmi@zmodnlydmhe were added. After one

/
g,u[ ghfgo‘éﬁ %rr;g g{neeegcg s? 8&&%%8% 19%% ?%109&%}5@? rddhcB Yfessure,
yleldng 68 go{qamﬂta@vey ¥ berzemshilforvd alattor axid gjzirazlde aset eaddrless oil,
.0 Y@ ta[b]lndole and (R)-
ﬁ%?@‘f N2 Neaul T onyl - 1 or o (5. et hyl - [ 1. 3, 4] oxadi az
-2-yl)-methyl]-7-chlorol,
242, 4-t etrahydro-cycl opent a[ b] i ndol e. Exanpl e
75(RS SR) - 2-[ 1- benzenesul fonyl -| - (5-net hyl -[ 1, 3, 4] oxad

Jt]ﬁge yso?utﬁ%%'l]gr'(])t Iqrﬁlfn?]) d)ocﬂf b%g%en%s%fpgyl—aceFi ailg hydrazide in 5
mnnfob]j acsﬁ@ac[lb,e]n@bglééiﬂ rmm)},l 2 ¢a5 -ofratehiy Ianh‘fclr}da wire added, and the
SRR3R LY RBECARNTOR 0 it v

I&l&ﬂrhc(t&ﬁ%th EtOAL) the veganBRphasadri@0drentyasSD 3Bl terad hnd iv@orated to

Sgé%cﬁ E‘?l%ﬁr ea%\g,\%c\évg é‘? Naqg %%inzet%gsd Piilre%\ eélé’qﬁgc[razlde as a white solid,

INERE Q74 AMINIEXD r act ed with Et OAc. The conbi ned organic
phases were dried over Na SO, filtered and

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 water, 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 M in



evaporated. The resulting two di astereoners were
separated by columm chromat ography on silica gel wth

wEr@do9sept ane 1: 2, yielding 95 ng (24% of PCT/EP2005/002869
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(RS, SR) - 3-[ | benzenesul fonyl - -78-
| -(5-nmethyl-[I,3, 4] oxadi azol -2-yl)-ethyl]-cycl opentano
RECAS) fedhiidded. Sdﬁjcdrd5 mivl; 2433hg (Wiﬁmalnd 129) 8fcycRpUt-2-enone were

Ok Thosoumananasrers womi D ShEA e s piin

ﬁBhdedlflM@d w@&%aﬂ%ﬁ& aq]uez)ﬁs KIH4E1 and baeittddowieX BFPAE The combined
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oro-p - hydr azi ne
tﬁyaﬁay@mdmzpb yﬂ,ga@e@yﬁwplgaelggn%%e %sggggengf: eruxture of diastereomers,

Fi,ﬁzgsoﬁd%v[ mgsul f onyl -

3 4]'oxadi azol - 2-yl)-ethyl]-7-chloro-1I, 2
4- tetrahydrocycl opentafb] indole as a Iight yellow
§él5| d, MB: 442 (M#) . Exanple 76
(i ’)S SJ’)) 2- (benzenesul fonyl -fluoro-[1I, 3, 4] oxadi azol -

phinl 51130 Yorsudfcfhyl-(5-methyl-[1,3,4] oxadiazol-2-yl)- meth 1]-
tetr 121y7|0 Enocf 5 sﬁdo 4 g/6ml 'IYo & i

wdopemanmzégéglunpﬁw VT S%Wréz%%&%mg rlel eq) of NaH
ﬁm)%qn %9) B%r%fo rh{?'ogﬁlt Iﬁg l(1.9% hfh%lo[ %ﬁ?oﬂﬂﬁ&r@l@erﬁeﬁ&u@gmmlde

sphorous oxyc hi'ori'de.  The reﬁctl on

exe aldciaedmrsd eﬁt¢rr 2 beurribe FsgHOBMIKERre Wagdike papErfed aqueous

Li\'ﬂﬁe(gl éarngge#&g Wﬁ%{bﬁh e’gigénégﬂihﬁm IQ?? g)hgggg YveBddried over Na,SOy,

dilteped mep@@mdﬁ She reselting twp ﬂélagtelf}%&"ééi wgrzeoqegarggediy column

V"j{lréf% %%Hr%‘i%% %@ﬁlzcéﬁesu%nﬁc/ﬁeﬁéﬂb A ?ieRﬂa( 8o f(ggqg? B (RS,SR)-3-

dbdnzemehd:ﬁgamk -flgerer(Grmethak [ 13- loandigzol- 2 y1)- methyl -cyclopentanone as a
i rgenzex? %\ﬁg” §393MH{)Jangl ﬁh@g%@l’/@zﬁl(Rﬁ 5-‘3”[%teﬂi’eln)esulfonyl fluoro-(5-
Topehivandne re of di astereoners

Txhethp}—{)lmélomé:smls’bﬂ)dmfrtbﬂi {cyclopentanongas e watesokd, tl\ﬁ%l}t39 (MH").
further characterisation. 76.3 In anal ogy to exanpl e

% from _

enzenesul fonyl -[ |, 3, 4] oxadi azol - 2-yl - net hyl ) -

In analogy to example 23.2, from 80 mg (0.23 mmol) of (RS,SR)-3-[benzenesulfonyl-
fluoro-(5-methyl-[1,3,4] oxadiazol-2-yl)-methyl]-cyclopentanone and 49 mg (0.26 mmol,
1.15 eq) of (4-chloro-phenyl)-hydrazine hydrochloride 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 crystals, MS: 446 (MH").

The enantiomers were separated by preparative chiral HPLC. Column: chiralpak AD,
solvent: 20%isopropanol/heptane to give (S)-2-[(R) -Benzenesulfonyl-fluoro-(5-methyl-
[1,3,4] oxadiazol-2-yl)-methyl]-7-chloro-1,2,3,4-tetrahydro-cyclopenta[b]indole and (R)-
2-[(S)-Benzenesulfonyl-fluoro-(5-methyl-[1,3,4] oxadiazol-2-yl) -methyl]-7-chloro-
1,2,3,4-tetrahydro-cyclopenta[b]indole.

Example 75
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-cycl opentanone as a white sol-i7@,- M5: 342 (M\H 4 +)
and &DR SS) - 3- (benzenesul fonyl -f 1l uoro- [
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white solid, Ms: 342 alogy to
exanpl e 74.6, from t%&%l}fdopenta Lﬁn&{l

(J?S, Si ?)-3-(benzenesul fonyl -fluoro-[1I, 3, 4] oxadi azol -2
751 ) - met hyl ) -cydopent anone and
(4-chl or o- phenyl ) - hydrazi ne hydrochl ori de was prepared
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ez ﬁéﬂ{ Rre 46 'ﬁ%ﬁ eﬂ@xrk%# PA0L1 258 'ec'l)gék‘mé/tﬁ'yl'i&iﬁ’des%'eée%'fdded, and
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3V@ogat(2d.4]f e resndting ofo dhes’tmnm:atsl wae ydpa&ﬁ&l by celGinth chromatography
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é;ddmiﬁs@ﬁodylhhai-mkthﬂ nefd] UXadﬁiZl‘ol 2-yiheethsl] d}ti@pérﬁ@ﬁ‘dﬂe&l a white

0 MEE R AT o A0 s B RS S i oA T ety

¢he dietadrzalphyl) enth | -kydep egednonk béa Th@Aedlg PSB85 2VH™).
yi el ded 1.49g (41% of
%— genzenesul fonyl met hyl - 5-cycl opropyl - [1, 3, 4]
R4di azol e as a white solid, Ms: 265 (MH +) . 77.2 In
anal ogy to exanple 74.4, from
znbﬁﬂagnmwhﬁlphwprﬁeﬁhyd 9(5111@)(0 Lo paraply lof (R$,SB)134H -benzenesulfonyl-1-

e SRS he PRy O OBy E1ors A Rdts (i w12 e0) of

A}-chbtr&yh]en}dyhydraﬁﬁb a;admehlaﬁdawﬁapep‘aﬁdmsxhg (Iﬁ)%))fof (RS,SR)-2-[1-

gh@fi’ft{}g{}l t(f%BY f{é%ﬁ?eéﬁ}a Zﬁ%l aélﬂﬁzol % y?) étw 7- chloro iS 2,3, 4 tetrahydro-
IydlbpmzAbaadblE ama/hg}(tsrenwlsam, oy 44p (MBT'4] oxadi azol -

Example 76

(RS,SR)-2-(benzenesulfonyl-fluoro-[1,3,4] oxadiazol-2-yl-methyl)-7-chloro-1,2,3,4-
tetrahydro-cyclopenta[b]indole

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 mmo], 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 a white solid, MS: 225 (MH™).

76.2
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[1, 3, 4] oxadi azol -2-yl)-fl uoro~rgdt-hyl] -cycl opent anone
as a white solid, Ms: 365 (MH) and
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?& Xﬁ?@PV§&§1?H¥hﬁgﬁ%u%% H-cyclopentanone and
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OI$: B {RINEIA ) Ond €RR B 8H(berZehesatfbad dlwrd§1,3,4Toxadiaél-2-yl)-
%ﬂ%ﬁﬂg@&ﬁnﬁweﬁéft mbite solid, M 543 WﬁNH‘il )-3, 4] oxadi azol

e in 25 m of MeOH at OC, 170 nL (0.93 mmol, 0.1 eq)

gk.4a sol ution of sodi um nmet hoxyde (5.4 Min NbOH) wer e
added. After 15 min, 895 ng (9.3 mol, 1 eq)

N N A —
Bt medilybdcyalppentdsoNid (4antorexplicagl) dthdwzite Hyde¥hlorideewas prepared

SRS PR ao” Gy AT SR gD ARy Gioro-12.34-

Sétkdlﬁrdrcgeilcldpeﬁllfa [ElitW6lt b !}i)%lﬂl?eﬂc&v dolga¥es: L4AVNHANY)  of
3- [ benzenesul fonyl - (5-cycl opr opyl -

[1, 3, 4] oxadi azol -2-yl) -methyl] -cycl ohexanone as a
racem ¢ m xture of diastereoners, white solid, Ms 361
(MH). 78.2In anal ogy to exanple 74.5, from

3-[ benzenesul f onyl - (5- cycl opxapyle-7f7l , 3, 4] oxadi azol - 2-
yl)-methyl] -cycl ohexanone and

N LhySkoBaRzencsul Lo m e e 101 SPAL e L% S udro-methyt 7

-cycl opropyl - [ cBlofd-08)i-actedhydrorcycldpents[blinasley| | - cyc
| ohexanone as

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 EtOAc, filtered and evaporated. Column chromatography on silica gel with
EtOAc/heptane 2:1 yielded 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-benzenesulfonylmethyl-5-cyclopropyl-

[1,3,4] oxadiazole and cyclopent-2-enone was prepared 3-[benzenesulfonyl-(5-
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as a white solid, Ms: 379 (MH)81-78.3 I n analogy to
exanple 12.2, from-

CRSo3Rpy B hélozediesa 2 pinmhethB]-cyddmmtaonk as a racemic mixture of
oxadi.a ) nEthyI] - cycl ohexanone

gﬁgé?%hgﬂ?oﬁgéb gﬁﬁ%? %id@&ﬁ iie hydrochl ori de was

prepared (i?S,Si?)-2- [benzenesulfonyl ~(5-cycl opropyl -

[72,33, 4] oxadi azol - 2-y|)-f|uoro-nethy|]
-6-chloro-2, 3, 4, 9- tetrahydro i :f-carbazole as a

%el | g\évgyif ?‘gm[l’g@%%%‘gogé %en%i}ﬁgﬁlg@z&fﬂogr%py}l %3 4|]0)had1azol -2-
W@Fﬂe@ﬂl—@pbptﬂt[ab@&]dtﬂ NZiL;drg)benfzemuléonmmﬂmg/W]arc prepared (RS,SR)-3-
ek Lt AR Hlhy R grennone
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or Qe ng- di me +
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solutlon was stirred at reflux for 1 hour, partitioned
lrgtaveen aqueous NaCH 0. 5M and Et OAc. The conbi ned
organi c phases were dried over filtered, evaporated,

ARG Ay TR P O AR s 8P égfﬂeﬁ?e{%%lfo%f 1s-cydlopropyl-

56bﬁmﬁmh2m)nﬂﬂ1mtﬂnyﬂhyl -cyclopentanone and (4-chloro-phenyl)-hydrazine

gar'ﬁr%cﬁq%? (%%olm 128 %Ug-t[l?%xzenes rf‘ony??S cgéﬁ'h h‘pﬂ%gl [1,3,4]oxadiazol-
724y14~ﬂuf)f@m@@fl}3€¥thhﬁesm B @rpiratetdaycyclopenta[b]indole as light brown

[1,. Hﬁ 0 ' | -2-yl)- dinmethyl- am ne and

d?k& éﬁpﬁgbgﬁgne was prepared 3- [benzenesul fonyl -

(5- dinmethylam no- [1,3,4]

oxadi azol - 2-yl ) -nmet hyl ] - cycl opent anone as a racem c

m xture of di astereoners, Iight yel l ow solid, Ms: 350

(MH) . 79.3In analogy to e&&a %4 5, from

3- [ benzenesul f onyl - ( 5- dlnethyla “10- [1,3, 4] oxadi azol -

2-yl)-nmethyl]-cycl opentanone and
N- f RESRYLebzrremesilfomyl-(3-declapropylil Spd peali{ARE29R)-flgoro-methyl]-6-

chloro-2,3,4,9-tetrahydro-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 solution 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-y1)-methyl]-cyclohexanone as a racemic mixture of diastereomers,
white solid, MS: 361 (MH™).

78.2
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[ benzenesul fonyl - (5-di met hyl am no-[ |, 3, 4] oxadi azol - 2-y
[ )-fluoro-nethyl]- cyclopentanone as a white solid,

woOR058885¢ M) and (&R, SS) - 3-[ benzenesul f onyl - PEF/EP2005/002869

di net hyl ami no-[ 1, 3, 4] oxadi azol--82-yl ) -fl uoro-nethyl]-cy
cl opentanone as a white solid, Ms: 368 (M#). 79.4 In
&mahadogy mxemlqﬂ‘léa Fupn63-[ bm(SREQISFH) (5-cyclopropyl-[1,3,4] oxadiazol-2-

?9[,?@@%}3 ncgfgl% b Ql?r’c} i ffﬁF dg?é%&%lfp?m%e WF%ﬁPagﬁ% (RS:SR)-3-

éMz(:nﬂe—su]fbm;rldedydnptopyl— by oz die zd1y2dylo dhuloos-inslgh sy clohexanone as
?8@2@ §|8f§31 l¥1§ %79énze &2di(RB P L})en%ﬁngf%fqnylz(%szl‘fpéf’l’%}h

Y18 dbyadizpeln? gf)-fluoro- methyl] cyclohexanone as a white solid, MS: 379 (MH™).
b] i ndol -2-yl)-fluoro-nethyl]-[1, 3, 4] oxadi azol -2-y| }-di
E%hyl-am’ ne as a white solid, Ms: 475 (WH +)
ample 80 (J S,'S
)-{5-[ benzenesul fonyl-(7-chloro-1I,2,3,4-tetrahydro-cyc
[0 pelogif to] axanhple-12-2y fijom fRS,ﬁ{)e.?)-lﬁ‘b&dzyﬂldsulfonyl (5-cyclopropyl-
ng' 430)8%{?)589 yk f)oﬂh%o%o)énéthﬁ cyclcr}l){exanone Sid (l_lgzhlgraol-éhe-g(})rl)gﬁsydrazine
ﬁiﬁcﬂl})rlﬁE%«[abpr@ame]s(lRleSﬂﬁw Eb(eﬁzeﬂdmlﬁ)nlyl &5- Byct]lelirepyla[ll}&;iﬁf Joxadiazol-

SSHRREN Al S8 PoH Do LM TELIM el yllow ol s
B2O)Et OAc 3: 1, HCI gas was bubbled into the sol ution

until a white precipitate was fornmed. The sol vent was
renoved, and the solid dried under vacuo, yielded 14

gy (87%

of (J?S, SJ?)-{5-[ benzenesul fonyl-(7-chloro-1,2,3,4-tetr
ahydr o- cycl opent a[ b] i ndol - 2Exdmple 79

fl uoro-nethyl]- [1 3, 4] oxadi azol 2 yl }-di met hyl - am ne;

(RS8Rt Dt Baii el P AT by PR fhot 2.

, 2, 4] oxadi azdluobe yﬂe):h)ﬂb(h&, Joxddiabbdle2-9l}-dimethyl-amine
2,3,4-tetrahydro-cyc|openta[b]indole 81.1 10.8 g
\(Zg. 098 nol) of benzenethiol in 70 nL of DVF at QOC,
Ye treated with 4.31 g (0.108 nmol, 1.1 eq) of NaH
(55%in oil) over 40 min. 17.19 g (0.103 nol, 1.05 eq)
G 300 9 (bt.@uaehole of benzenesulfonyl-acetic acid hydrazide in 100 mL of CHCls, 3.41 g

(21.0 mmol, 1.5 eq) of dichloromethylene-dimethyl-ammonium chloride and 3.90 mL
(28.0 mmol, 2 eq) of triethyl-amine were added. The solution was stirred at reflux for 1
hour, partitioned between aqueous NaOH 0.5M and EtOAc. The combined organic phases
were dried over Na,SOy, filtered, evaporated, and column chromatography on silica gel
with CH,Cl,/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 (MH™).

79.2

In analogy to example 74.4, from (5-benzenesulfonylmethyl-[1,3,4] oxadiazol-2-yl)-
dimethyl-amine and cyclopent-2-enone was prepared 3-[benzenesulfonyl-(5-
dimethylamino-[1,3,4]oxadiazol-2-yl)-methyl]-cyclopentanone as a racemic mixture of
diastereomers, light yellow solid, MS: 350 (MH™).

79.3
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acid ethyl ester were added, and stirring was
conti nued over night. The reaction m xturewas

w@anosiopiseced bet ween aqueous NHACI and Et QAc, PBCT/8H2005/002869

over Na2SO, filtered and evapdBated, to afford 15.4 g
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] C, extracted with EtOAc, filtered and
ﬁ%g’ggm) Col umm chromat ography on silica gel with

Et OAc/ heptane 1:1 yielded 480 ng (46%
@93 et hyl - 5- phenyl sul fanyl net hyl - [1, 2, 4] oxadi azol e
as a colorless oil. 81.3 To 450 ng (2.2 mmol)

- | - 5- | f [-11, 2, ' l.e .
Sl B, e SRS ey 5 mine-
NGCPBoxadiagolaligh Eﬂugﬁﬂﬂn&hﬂﬂ tcpdoenitanone ianﬂime-chgcﬁﬁtﬁh@myl) -hydrazine

t . eous ti0
T PR s B S Rl P G B e
gﬁ@m[bhndm-yli}mﬁoagazﬁgg gBﬁYO)?sZaS/;)]—ﬁ@ﬂ-@ﬁieﬂwliahﬁne as a white

+:1 afforde 9

8?@@@%2%@931 %‘onyl nmet hyl - 3- net E& - [1, 2,4] oxadi azol e
as a white solid, Ms: 239 (MH). 81.4 In analogy to

exanple 74.4, from Example 80
5- benzenesul fonyl et hyl - 3-net hyl -[ |, 2, 4] oxadi azol e and

BB BRI ESIEERB ST iyemgrasutonnighindol 21
-met hyl ] floyel-mieehyljaficos)4] oasdiazol2cdiidimsthX1-ahingned HCl salt
di astereoners, white solid, Ms: 321 (M#) . 81.5 In

38R B PR 8 v Peeemepntfprlldrchlego- 2 hyttrabydro-
agdbpenta b liydolapenttaresenand] -, 4lnadbesiz By sdibfeetidthiaie in 5 mL of
\ﬁ.%rO?ERSEg 4 E,elgle ét%’wsalg%ﬁgl_)led into the solution until a white precipitate was
formed. The solvent was removed, and the solid dried under vacuo, yielded 14 mg (87%)
of (RS,SR)-{5-[benzenesulfonyl-(7-chloro-1,2,3,4-tetrahydro-cyclopenta[blindol-2-yl)-
fluoro-methyl]-[1,3,4]oxadiazol-2-yl}-dimethyl-amine; HCI salt as a white solid, MS: 475
(MH™).

Example 81

(RS,SR)-2-[benzenesulfonyl-fluoro-(3-methyl-[1,2,4]oxadiazol-5-yl)-methyl]-7-chloro-
1,2,3,4-tetrahydro-cyclopenta[b]indole

81.1

10.8 g (0.098 mol) of benzenethiol in 70 mL of DMF at 0°C, were treated with 4.31 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
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and concentrated under vacuum The resulting yell ow
gum was extracted several tinmes with CH2A 2, and the
diodafineg (sendl) of 3r—ate&ryl+5v1d'ren&}suﬁéﬂyﬂm¢th¥hﬁl Bylmadiatadelin 50 mL of

(R, PP o A Rl e REVIEL S R0 ar SR AR, The
ofactiom noxtuyewesyashedwith aataqoe@si sdlutiehtof NagEI @5 arfiltie 628inic phase
AR YD i B o R e O ity op slica gl with
BoDAc/hEptans dil \affot dedas5 evp(Tavatofd; behhﬁleﬁlﬁﬁdrﬁj'l.tﬁethyl 3-methyl-

L 2R S et b AR S e T ERE oy bstnee of

mol ecul ar sieves. Filtration, concentration under

8hduum and col um chronatography over silica gel wth
Etcmc/heptane 1:1 yielded 310 ng (49% of

P ROSS %%gcgr%g%lﬂt Byl d %énZZeﬁ]:su?f)c()n}qlmeZihyl 3 -tethyl-[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™).

81.5

In analogy to example 74.5, from 3-[benzenesulfonyl-(3-methyl-[1,2,4]oxadiazol-5-yl)-
methyl]-cyclopentanone and N-fluorobenzenesulfonimide were prepared (RS,SR)-3-
[benzenesulfonyl-fluoro-(3-methyl-[1,2,4] oxadiazol-5-yl)-methyl]-cyclopentanone as a
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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carboxylic acid nethyl ester as light yellow oil, Ms:
268 (MNH +) . 82.3 In analogy to exanple 81.3, from

wa2phemsscul f anyl met hyl -[ 1, 2, 4] oxadi azol e- 3- caPGDER1008002869

acid nethyl ester was prepared385-
5- benzenesul fonyl net hyl -[ 1, 2, 4]
mxadﬂagub&m&mphﬁMaXﬁMﬁm.%%SHDhﬂbhyknasﬁemﬂdhumothﬁﬁhﬂ—

2PbelBoPE A SE AL O S9! SRS e
hyaro@hlmxﬂd ez pt@aﬁedc(mkﬁﬁhﬂ [lIEnmIleshlfmllyhﬁhoﬂstkme&[}ﬂi-
Pr
gY?,&iﬁ?Q}%g&]ﬁp@ ﬁg@ ﬁlgl(8,§/0 ?‘E&%Fe‘t a}-lydro cyclopenta[b]indole as a light
iredway b4lid, M 444 (M&H}azol e- 3-carboxylic acid nethyl
ester as a racemc nixture of di astereoners, colorless
oi'l, Ms: 382 (MNH ). 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 nethyl ester and

N-f | uor obenzenesul f oni m de BeaeplpB82pared (RS, SR) - 5-
[ benzenesul f onyl - f | uor o- ( 3- oxo- cydopentyl) ~met hyl ] -

s S A B P L L S s

[ benzenes tﬂhf)ﬁﬂ;ﬂeﬂfyﬂ]:l I, B4 [ cXadivgole-pedactpedyliy h¢1dmaetthyll epter
-[ 1, 2, 4] oxadi azol e- 3- carboxylic acid nethyl ester as
3 ghlte solid, Ms: 400 (MNHU+). 82.6 In analogy to
2 le 74.6, from

(|9S Si ?) - 5-[ benzenesul f onyl - f | uor o- ( 3- oxo- cycl opent yl
JTo aeirted shispehsidnblf IOJOagC(iOdzl@ In&}lBefaatrﬁoaqttit ecid enathytesthydnd 8.17 g of

mil ?%F%ggregﬁbf%gﬁgﬁjl eyh})drocl'llﬁloq{dae h 950 %dgf%gbﬁrit%%, 21.8 mL
[(benz mah,awqo ofybol(os of ardburh oo €14 Bhindro0FD hapentded.

- et -
Siagog o ccrgbed Mg BTy Pre St e iy sz bpndsongentrated under
|v3%iéin§ o) § hi:l’t@ﬁﬂﬁ negjlgw!;@nll ?Jgﬁe)(tfdckb)i seveE:lghili)éseNlﬂBCszz, and the
&agaan% S5 BRSO At S svebpraicsh 80 R {376f of fino-

dédx9uambarelic &cid hjetlid bstansla widteasoRd. r red sol ution of
ng (0.16 nmol) of (RS, SR)-5-
%g%pzenesulfonyl-(7-ch|oro|,

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 (MH™).

82.4
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2,3,4-tetrahydro-cycl opent a[ b] i ndol -2-yl)-fl uoro-nethy
'] -[1, 2, 4] oxadi azol e-3- carboxylic acid nmethyl ester

w@ teosnysz@npl e 83) in 10 nL of THF at RT, 180 PLI/EP2005/002869

mmol, 1.1 eq) of LiAffIU (IMin8HF) were added. After
1 hour, the reaction mxture was partitianed between
&qm@d@@’ thilASnplervd- 4£frOfc5-bEenesufonilmqthd e, 20 sxaitidzete- 3-carboxylic

r nd evaporat ed.
? et o%rggr ﬁrﬁd é&:?ogn%flt- A0gHE W, nge&%gﬁngﬂgfo?yli 3-0xo0-
engrl}rgle(di)&}%il,hﬂ: Joxadiazole-3-carboxylic acid methyl ester as a racemic

PP b A mEe FOGe bl SRR, o ety ) 112

4] oxad| azol - 3-yl}-methanol as a |light yellow solid,
RES5 462 (M) . Example 84 (RS, SR)-5-
[beBzenesquonyI (7-chloro-1, 2,3, 4-tetrahydro-cycl open

I h

A ATy st -

dxediapdle GoGrbuxylid a@a nmatinyl jester and N-fluorobenzenesulfonimide were
gie%alfﬁ (%S;@RR%—F b%E&%Fﬁ%ﬁkf Ao 63701%] lq(r) I'lopehtyl) -methyl]-
fbhﬂh[)daqhamﬂeB-@ulydngyht haidmoeth@tebtgt ds-4 whife dbflidxRib: 2000(MNB1,") and

ter_in

(RS el n B B o 47 S OrvE Posa s thog - g pgtszole-3-
sabotylisncidmahyl ested avatviite sdlid, 84S: 200 OMNEH A). RT,
aqueous NH4Cl was added until pH = 7 was reached, the
g fgduct was extracted with Et OAc, dried over Na2SO ,

I'Ttered and sol vent evaporated. Colunn chromat ography
on silica gel with CH2A 2/ MeCH 8: 2 yi el ded 300 ny

[1529%4)ogyfto (ex2BpIsi72)6; ﬁofmﬂé&ﬁzﬂ’)e’ﬁwe‘mﬂwsuﬁcﬁwﬂ}lﬂh@f@l@ -0X0- cyclopentyl)-

e b B B PSR R el Ay e bycrazine

hy:drodhlof\iﬁe Mgﬁre@Me@QRﬁll)SR)—EX beptene8ifonly]-&- &B?&)rdﬂ 2, 3 4-tetrahydro-
n or,
@%ﬁpaﬁéfpgﬁ%y% (ﬂa?g? 8b ﬁ?fl]a dez Jj%fhaéolﬁﬁ) carboxylic acid methyl ester

ﬁdmb@ﬂfmagﬁ%bhdDJSZWGKDﬁadlazole 3-carboxylic acid
amde To a stirred solution of 70 ng (0.14 mmol) of
(J?S, Si ?)-5-[ benzenesul fonyl - (7-chl orol
2,3,4-tetrahydro-cycl opent a[ b] i ndol -2-yl)-fl uoro-net hy
I1-[1, 2, 4] oxadi azol e-3- carboxylic acid nethyl ester
in 3 nL of EtCOH, were addedEfanipleB3 of an ammoni um

hydr oxi de solution (25%in water) and stirred over

ni %,SR)TEE bregge%tesﬁponnl H-uhlorcyv? 3 3,4-tetrahydro-cyclopenta[b]indol-2-yl)-
fluoro-methyl]-[1,2,4] oxadiazol-3-yl}-methanol

To a stirred solution of 80 mg (0.16 mmol) of (RS,SR)-5-[benzenesulfonyl-(7-chloro-
1,2,3,4-tetrahydro-cyclopenta[b]indol-2-yl)-fluoro-methyl]-[ 1,2,4] oxadiazole-3-
carboxylic acid methyl ester (from example 83) in 10 mL of THF at RT, 180 uL (0.17
mmol, 1.1 eq) of LiAlH, (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,SO,, 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-cyclopenta[b]indol-2-yl-fluoro-methyl]-[1,2,4] oxadiazol-3-yl} -méthanol asa
light yellow solid, MS: 462 (MH™).
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partitioned between Et OAc and water. The organic phase
was dried over Na2Sq 4, filtered and evaporated.

wRe@sysisad | i sation in Et20 afforded 60 ng ( 86YCTDEPL007®)2869
- 87 -

SIR)-S

[ benzenesul fonyl - (7-chloro-1, 2,3, 4-tetrahydro-cycl open
ta[ b]indol -2-yl)-fl uoro- met Exanjple B4, 2, 4]

oxadi azol e- 3-carboxylic acid am de as a |ight orange

cryYR53kss Ff?—lzeﬂg%%p- }ﬁéf%”? b 3, £ gt!aﬁ%dr%—éyciopenta [b]indol-2-y1)-

[benzenesu

1,2,3,4-tetr amﬁmr@n@hﬂb@hmh{mﬂlandm&&fwmc acid
fluoro-methyl]-[1, 2, 4] oxadi azol - 3-yl } - di met hyl - am ne

R A o R P R LIRS Oy b reepstforgshloro-
bﬂ@pﬁt@@hladnoﬂ@d’vpdnta{dy Iémriqﬁd-)d) -flebivrnediyil] nt[el,as ] o&adiagilé-3-

i i nex
L o AT N -
2(}_)eq;))@fﬁleﬂ 8pscatutidn ond trfli of waeari Afigd oot RT, aqueous NH,Cl was
g&ﬁeﬁﬁlﬁf i)f-lany IWa"s'l‘i; atched CeI Igrocelucl'})(vas %)Scttre?crtea,\%?th I%:c&r‘ic,rdened over
stSﬁhe redibddsnfvane evaoritbd. Loklhaxn ali@astbg@ph} bnaiFch gel with

L(g%[l 82,29 §1f31%8?1n38($/5 Fig ﬁg‘%} gMﬁS) SR)- ? ?benzlelg]esg{}gllng g(); chloro-
(5f3mhenyh$drbf@nlgpgr?hminc{ol—;zzymﬂ@m@dmgﬁgll ngtzﬁa/]:o)gﬁaadnﬁ]o,_
A B o R B S S0 LR 2 i e 2o 1 s
268 (MH) . 86 3 In anal ogy to exanple 74. 4, from

(5- benzenesul fonyl net hyl -[ 1, 2, 4] oxadi azol - 3-yl) -
di met hyl - am ne and cycl opent - 2- enone was prepar ed

3- [ benzenesul fonyl - (3- di hyl ang no-[ 1, 2, 4]
oxadiazol-5-y|)-nethy|]-c§§$:%@ﬁi none as a racemc
m xture of diastereoners, yellow solid, Ms: 350 (M)

G65,9R)F 7t [ ]aﬂlahm@ylfbmyldianhﬂﬁre 1723,3; teﬁ‘rﬁl@;l‘dro ffclop%nta Jindol-2-yl)-
i azol -

g_ £,|b)e rlrzrgtn ﬁ \d o%‘fq}é}j r{?,&:@ﬂ}gydma e-3- cfjirlboxyhc acid amide

N—fIuorobenzenesulfon|n1de were prepared (RS, SR)- 3-
Thestieakshitionyl 76(:3g §0. e trinydl ot (RS;SH)15- ﬂ)e‘ﬁ]zenesulfonyl (7 chloro-

V\%}?%'e & glixydgo %X}éop%%%[%jwagg 9 éfh]aﬂl(q;lécéyf%g%%?q n‘ﬁ oxada azole 3-
Q@rljdxglic snid snetliyd syter 63 mL of EtOH, were added 0.5 mL of an ammonium
hydroxide solution (25% in water) and stirred over night. The reaction mixture was
partitioned between EtOAc and water. The organic phase was dried over Na,SOy, filtered
and evaporated. Recrystallisation in Et,O afforded 60 mg (86%) of (RS,SR)-5-
[benzenesulfonyl-(7-chloro-1,2,3,4-tetrahydro-cyclopenta[b] indol-2-yl)-fluoro-methyl]-
[1,2,4] oxadiazole-3-carboxylic acid amide as a light orange crystals, MS: 475 (MH™).

Example 86

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

86.1



di met hyl am no- [1, 2, 4] oxadi azol -5-yl)-fluoro-nethyl]
-cycl opentanone as a white solid, Ms: 368 (MH). 86.5

WO pooangdsegy to exanple 74.6, from PCT/EP2005/002869
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(JRS, SJ?) - 3-[ benzenesul f onyl - (-38di net hyl am no-
[1, 2, 4] oxadi azol -5-yl)-fl uoro-nethyl]-cycl opentanone
andnglagytel axampheh®nls ifjorn Hirdethyli cyenaypifeand hydiaglanmsise hydrochloride

PR e R ik Soviming:dimetbyLamine gy Ly frangs cplis e used
dfirectly in the next step without purification and characterlsatlon In analogy to example

n uo t a I
SeeniBr e et A S R i s K Bester pppaed dimertyi
83—(pﬂi8nﬁk1ﬂfanylmethyl (1,2,4]oxadiazol-3-yl)-amine as a colorless oil, MS: 236 (MH™).

chloro 2-1(3- chIoro-benzenesulfonyl)-fluoro-(S-nEthy

2, 4] oxadi azol -5-yl) -

#gghyl]-l 2,3, 4-tetxahydro-cycl openta[ & indole 87.1 In

anal ogy to exanple 81.1, 4.34 g (0.030 nol)
df 3nabgorocexbmpretied, fiiooh dimethyl- (StplehylSidfarpim @HE- {62,4] oxadiazol-3-

treated w .0 l, 1.1.¢e 55%.i
g{)l 3m1ne d Z[rzblgB% %va%px%%arge%iBIB%g%engséion%Engchyll—\@ﬁ i oxa&azol -3-yl)-
lolii rn ey ax@riri ecas acitdtesblig | M8s268 (Ml e added, and stirring
was continued for 2 hours. Workup and purification
§§%e 5.9 g (919 of (3-chl oro-phenyl sul fanyl)-acetic
I"d methyl ester as a colorless oil. 87.2 In anal ogy
to exanmple 81, from (3-chloro-phenyl sul fanyl)-acetic
dc bdalogt toydxampteetd. Ahlﬁmbrrl\lf@fblermeyesukfoaylarei:ldﬂ-rﬁ &2ydexadiazol-3-yl)-

e R A e G
Sl?mathlylﬁlrrg?g-l D,gﬂnbmdaxalniﬂ-lyb 1&&:}:111?} )cfytkmgl:gtﬁncl)ne eEs f r;ce4n]11c mixture of
R R T i o

5- (3-chl or o- benzenesul f onyl net hyl ) - 3-
®614hyH1, 2, 4] oxadi azole as a white solid, Ms: 273
(MH). 87.4 In analogy to exanple 81.4, from

%n (analChl re%ar?a%?ezﬁtr?%rm f 9! rl%én”&%ﬁ@ if))m% 3t &m*}élthylammo [1,2,4]oxadiazol-
5-yl)-methyl]-cyclopentanone and N-fluorobenzenesulfonimide were prepared (RS,SR)-3-
[benzenesulfonyl-(3-dimethylamino-[1,2,4] oxadiazol-5-yl)-fluoro-methyl] -
cyclopentanone as a white solid, MS: 368 (MH") and (RR,SS)- 3-[benzenesulfonyl-(3-
dimethylamino-[1,2,4] oxadiazol-5-yl)-fluoro-methyl]-cyclopentanone as a white solid,
MS: 368 (MH").

86.5

In analogy to example 74.6, from (RS,SR)-3-[benzenesulfonyl-(3-dimethylamino-

[1,2,4] oxadiazol-5-yl)-fluoro-methyl]-cyclopentanone and (4-chloro-phenyl)-hydrazine
hydrochloride was prepared (RS,SR)-{5-[benzenesulfonyl-(7-chloro-1,2,3,4-tetrahydro-
cyclopenta[b}indol-2-yl)-fluoro-methyl]-[1,2,4] oxadiazol-3-yl}-dimethyl-amine as a white
solid, MS: 475 (MH™).

Example 87
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[1, 2,4] oxadi azol e and cycl opent - 2- enone was prepared

3-[(3-chl oro-benzenesul fonyl)-(3- nethyl- [1, 2, 4]
wox@diogsss - 5-yl) -nmethyl] -cycl opentanone as aPCHERIW®002869

m xture of diastereoners, |ight89yellow oil, Ms: 355

(M#). 87.5 In analogy to exanple 81.5, from

3R§,g8)-€ #dhbn'ol ; Zla %a(ﬂzcéﬂms’bbe&mmdsl)u}fc(rﬁﬂ)aﬂﬁdsmL (-3-1&13:3&141,2,4] oxadiazol-5-yl)-
oxadi azol - 5- - -C opent anone gn

N f | uor obenz )é n e@ﬁ@?’g %X# ’ééte%/(éd?@ﬁ'rcg gpeRfa fhlindole

(-RS, SJ?)-3-[(3-chl oro-benzenesul fonyl )-fluoro-(3-nmeth

g$ra[l, 2, 4] oxadi azol -5-yl)- nmethyl] -cycl opentanone as
a white solid and

?]il] g%%gg?g%é%&%@{ﬁg%ggﬁg@g@ gff;)g‘%’{ %%kgd-benzenethiol in 50 mL of DMF
at@iChyére {@&Hm&Fl.agﬁm(goa?mal, Wi dg@ o Bl HA55%/infil) over 45 min. 4.82 ¢

0 ex e 81.6, from _ :
B el FFBFecip s ipeid B st wrrpesided bR gtirins was continued
izt hlydur. Wo kg andxadifRandn gavyl5)9 g (9BU)NWE]3-chloro-phenylsulfanyl)-acetic
- cycl %ntanoqgggqg é4:ch|oro - phenyl) - hydrazi ne
ATEPRTRTIGHICHE eSSl ed (. RS, S

R) - 7-chl oro- 2-[ ( 3-chl or o- benzenesul fonyl ) - fl uor o- ( 3-
geRiiyl-[1, 2, 4] oxadi azol -5-yl)-nmethyl]-1, 2,3, 4-tetrahy
dro-cycl openta[ & indole as a white solid, M. 480 (MH

1 B 0PSB R BT Brh T enyb-tggtigid methyl eter and -
I_hidrfbxﬂl aOTtaﬂﬂicgﬂZWannebﬁreg 5—(3—chloro—phenylsglfanylnaletlhyl)éSémfthyl-

1,2 3 4-tet - t :
TP abaly e SR NG S (b1

(3-chl oro- phenyl sul fanyl)-acetic acid nethyl ester and
8ZBBA was prepared (3-chloro-phenylsulfonyl) -acetic
acid nethyl ester as a colorless oil, Ms: 256 (M\H 4

Bhandlvisro SnBf oY pify FY2aRife bl himadlsapeti

Ny, dAdasiatdzoly dna neCREBYS was prepard 5-(3-chloro-benzenesulfonylmethyl)-3-
G0 S50 B Yo 575 1 o o 2
87.4

In analogy to example 81.4, from 5-(3-chloro-benzenesulfonylmethyl)-3-methyl-
[1,2,4]oxadiazole and cyclopent-2-enone was prepared 3-[(3-chloro-benzenesulfonyl)-(3-
methyl-[1,2,4] oxadiazol-5-yl)-methyl]-cyclopentanone as a racemic mixture of
diastereomers, light yellow oil, MS: 355 (MH+).

87.5

In analogy to example 81.5, from 3-[(3-chloro-benzenesulfonyl)-(3-methyl-

[1,2,4] oxadiazol-5-yl)-methyl]-cyclopentanone and N-fluorobenzenesulfonimide were
prepared (RS,SR)-3-[(3-chloro-benzenesulfonyl)-fluoro-(3-methyl-[1,2,4] oxadiazol-5-yl)-
methyl]-cyclopentanone as a white solid and (RR,SS)-3-[(3-chloro-benzenesulfonyl)-
fluoro-(3-methyl-[1,2,4] oxadiazol-5-yl)-methyl]-cyclopentanone as a white solid.

87.6
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88.3 In analogy to exanple 74.2, fromacid hydrazide
and acetic anhydride was prepared acetic acid

wo2e06@918661zenesul fonyl - acetyl ) - hydrazi de as a MII/ER2005/002869

solid, Ms: 291 (M#). 88.4 In-&dal ogy to exanple 74. 3,
fromacetic acid

lixﬁ al(lﬂeg;etnz&mmpld Flon frona (R, SR)) 3 -hiad cliai cdberamtkspiognhanoso- (3-

]@Hé;i % 8%‘%??2%8%8 FF%P(% fistorsmsengns and,(-chlpro-ghepyl)-hydrazine
MMCB]DM@V@SPVGP@ML(QSM) 7-8Bora22-3(3-bidorg)-ber8n&ulfbnyl)-fluoro-(3-

an e
S d oDl e FleyieBrirecsipiopepta Hingple as a white
et Vs albe (MMM cycl opent - 2- enone was pr epar ed
3-[(3-chl oro-benzenesul fonyl )-(5-nmethyl -[1, 3, 4] oxadi az
ol -2-yl)-nmethyl]-cycl opentanone as a racem c m xture
of di astereoners, white solid, Ms: 355 (M#) . 88.6 In
anal ogy to exanple 74.5, from
3-[ (3~cHor o- benzenesul f onyl Exdrhple88hy| -
[1, 3, 4] oxadi azol -2-yl) -methyl] -cyclopentanone and

% g §ng7=§;§ nz e%géu 0 n | m d e V\ﬁlré%"t}m’ﬁﬁ?ﬁoj 81'?‘5@’9’1) []( 34]nxpfliazol-2-yD)-

, 3, 4] ox adlmamly} ,3/, ,n-teﬁelﬁ;mtbicyclayait@mmda&one as
a\/\hltesolld M5: 373 (MH) and

Fle, SS) - 3~[ (3- chl or obenzenesul fonyl ) -fl uoro-
~nmethyl-[1 ,3,4] oxadiazol-2-yl) -nmethyl]

-cycl opentanone as a white solid, Ms: 373 (MH+). 88.7
lhm afdlago@yexhmp@ ) fieny B-Ehlofd-phenylsulfanyl)-acetic acid methyl ester and

ﬁé/f %P?P%e%o@ a%’foafgcﬁ 1271%1 f be%cﬁéf %aﬁ me%hy? egter as a colorless oil,

My obepRINIFPNe and (4-chl or o- phenyl ) - hydr azi ne
hydr ochl ori de was prepared

g éS,Si?)-7-chloro-2-[(3-ch|oro-benzenesulfonyl)-fluor

2¢5-

met hyl -[1, 3, 4] oxadi azol -2-yl )-nmethyl]-1, 2, 3, 4-tetrahyd

10 afil6foRedxtaiphy 747 dlogn 685 cliotd-ghénytsutfonyly-atdtit,achBneth@lester and

Qf@r_‘-a)zine %);rgrr%la x(?vas8 grepared (3-chloro-phenylsulfonyl)-acetic acid hydrazide as a white
solid, MS: 249 (MH™).

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").

88.4

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-

[1,3,4]oxadiazole and cyclopent-2-enone was prepared 3-[(3-chloro-benzenesulfonyl)-(5-



(J?S,Si ?)-2-{5-[benzenesul fonyl-(7-chloro-1I,2,3,4-tetr
ahydr o- cycl openta[ b]indol -2-yl)- fluoro-nethyl]-[1

W0 2904ee8aali azol - 3-yl rnet hyl J-i soi ndol e- 1, 3- di PEIFEBS03/002869
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32 g (0.217 nol) of isoindol e-1913-di one in 160 niL of
DVF were treated with 11.75 g (0.294 nol, 1.35 eq) of
agthyleldoh 4] axasliezol-Gvid H-rapshydl -aychape@B@ong 2s 4 Facgm{OmP@ure of

‘ Aétergorﬁés,exggiteosfoliﬁhmr% 'Bf]i trile were added, and

reaction was stirred over' ' night. The reaction
m xture was poured into 1.5 L of water, and the
PBeéci pitate was collected by filtration, washed with
Et 20 and dri ed under high vacuumto afford 36.1 g

(892 (dxatmfl -[(3- - _(5- _
JHRa310B} o enshpfl A Rt 3 ((3-chloro-bpnzenesulfomyl<(3-methyly
53,41 g diawplt3-yl)s@ethylecyslopentanere afd IS5 ubrgbdrzed@6iforminide were

i I 123141 -1 SO ARa Y )= niLrile
B ORI b e SRUIR) i b BN W idiasol 21
hyethptHey dopedéarionme 29 @ whiite spLidMES: 378 ( ®Etd@dd ZRRBSYH3-[ (3-chloro-

| 1t iu t hoxi d

B R e SR e - L 2 S IR ehimone as o
meatstsolbh MB>37a(MERRAs poured into 1 L of cold water,
and the precipitate was collected by filtration and
%@i d under high vacuum This gave 37.7 g (90% of
-gf,s-dioxo-l,3-dnydro-isoindoI-2-y|)-N—hydroxy-aceta
mdine as a white solid, Ms: 220 (M+) . 89.3 To 10 ¢
(0 andegytol ckample 74.6, from (RS,SR)-3-[(3-chloro-benzenesulfonyl)-fluoro-(5-

- [ -1 [ = 1S - 2- - .
Pt At Raecd DAL Bl g (4 pigepbepyghcrasine
dyd®cblgidamias plepergd (B, 3Raghedoro-df3-deovebenzadetatfonyl)-fluoro-(5-

] .8, . l,, e . .
iR PP 30k SRk Ptk el roaaiomentahfindle s o ight
tbeowpe salid) MS: weG (M&I'$ed to 1050C and the sol ution was
stirred overnight. The reaction m xture was
partitioned between aqueous NH4Cl and Et OAc, dried
over Na2SO . Col um chromat ography on silica gel with
Et OAc/ Heptane 1:1 yielded 8.7 g (55% of 2-(5-
phenyl sul f anyl met hyl - [ |, 2, 4Exaoaple 890l - 3- y| net hyl ) -i soi
ndol e-1,3-dione as a light yellow solid, Ms: 352 (M#H)

. (§§;sﬂz)-2- {5-[benzenesulfonyl-(7-chloro-1,2,3,4-tetrahydro-cyclopenta[b]indol-2-y1)-
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 precipitate was collected by filtration,
washed with Et;O 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™).

89.2

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



In anal ogy to exanple 81.3, from
2- (5-phenyl sul fanyl rnethyl -[1, 2, 4] oxadi azol - 3-

wq@ bovsiodaghg - i soi ndol e-1, 3-di one was prepared  PCT/EP2005/002869
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2- (5-benzenesul fonyl nethyl - .92.
[1,2,4] oxadi azol -3-yl net hyl ) -i soi ndol e-1, 3-di one as a
\%mzesswmmgo A8 m384.1 ey a sobRidn dfvodinah ﬁeﬂld;@deeesam* if MeOH)

SoRise AL hAA PRt FRcion miskys s Pazeristo 1 L of cold water, and
ythepidaiplithte Wl cﬁﬂ&it&ﬁl)y; Btation en@btie€ UBIQNEBEH vRUBAL This gave 37.7 g

(BB e b Iestiygbocyndget Y e s pmidingpo viite
adhaqqg;ﬁmxhﬁgnhyl}-|50|ndole- , 3-dione as a racem c

m xture of diastereoners, white SO|Id M5: 452 (M)

89.6 In analogy to exanple 74.5, fron12 {5-
ﬁ%é%zenesulfonyl (3- oxo-cycl opentyl)-nethyl] -

[1, 2, 4] oxadi azol - 3-yl net hyl } -i soi ndol e-1, 3-di one and

Nedf 1040 (oabﬁ:&?@m eisgl(ﬁ sudiskéle, Svﬁﬁycﬁb%'%ih@éﬂt Z?%)5N—1%yr<]1rcl))iy— a[lcetamldlne
en esu 0 Qro yC Yy nmetny
fP %Oﬁf@%‘% kS f@fh@ﬂr%a&gﬂ(}‘% racl) hedl o Mg iy Rd g were added.
Eme@ ;15 ergg] %l% ¢1(e. 0@6 nfdl,a b??ﬁ@fy&ulﬂm&lla@e@p&ﬂéiaﬂé\@ere 484ed, and the
VH) . (0]

PPty Bt & @ df i e Fvin yaostEgasbaePighy The taaction

hilkturk Wad pAitidXedbagebn dqudoaeiiny,Ch aﬂcﬁE’ﬂdl‘Qco Hﬁeéi o3erq‘l1 £86,. Column
éggin1xture of aster ners) in 50

mgog@phy OB i C‘hﬁe (Wit ]@j(),ﬁ%ﬁieptgn@l émel@,d% 5%) of 2-(5-
#eﬁﬂhﬂfaﬁy]@i@ﬂ?ﬂ Dr;208 giﬁﬁézﬁﬁ?)f%ﬁé&?nh%mg&ew gl(ﬁqugg hght yellow

he Treaction xture was heat'ed from50 to 750C over
ifelid. MSFre 5ﬁﬁ0ent was renoved under vacuum and an
aqueous sol ution of NaHCO3 was added until ph=7, and
tgog product was extracted with Et OAc. The conbi ned
or gani ¢ phases mere dri ed over Na2SO , fiItered and

evaporated A hr omat ogr.aphy on si gel th
En enelogEit eaiﬁ@pi e 8. ?;n%rana éd > phenpgrlfamytpethyl- f 1,2,4] oxadlazol 3-

eﬂhﬁ) §§)1ﬁ&’61£-§ 1-BRAZ RS PAPBRM ¢ Berfz@hé&ﬁ%nylmeth -
tetrahydro-cycl op ent %' i.ndol - | ‘uor o-" et
]1>2[4| O@dzqzekéﬂ’ﬂragfbv 33%11141@@ H -giong Qb@W FéQ lid, 31 ﬁéfhéM)ﬁ ).
as a light yellowsolid, Ms: 608 (M\H 4 +), and 417 ng
;g&e of (J?S,S
R) - 2-{5-[ benzenesul fonyl - (7-chl oro-1, 2, 3, 4-tetrahydro-

cycl opent a[ b] i ndol -
¥1 analggy to e[xa;nple 74 4, from% -(5-benzenesulfonylmethyl-{1,2,4]oxadiazol-3-

ylmethyl)-isoindole-1,3-dione 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 (MH™).
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] oxadiazol-3-
ylmethyl}-isoindole-1,3-dione as a racemic mixture of diastereomers, white solid, MS: 484
(MH™).

89.7
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fluoro-nmethyl]-[1, 2, 4] oxadi azol - 3-yl net hyl } -i soi ndol e-
| ,3-dione as a light yellow solid, Ms: 608 (M\H 4 +).

wWEz@spd500 (RS, SR) - C- {5- [ benzenesul f onyl - ( 7- ¢T/8P105/002869

1, 2,3, 4-tetrahydro-cycl opent a[-Bpi-ndol - 2-yl ) -
fluoro methyl]-[1 , 2, 4] oxadi azol - 3-yl }-net hyl am ne To

dodt90rg @GPQSTua‘pJé)’]@ﬁ?efﬁ Bfenﬁa?sMﬁ)rWDﬂﬁdzrmfﬁ)bio-@ffclopentyl) -methyl]-
EP o) et S AR DR T Y Sigbe fearminaef iasgrepmers) n S0 .

of @aﬂdtdwtllq ac[1d, 820 tm}g)édam anol,-13* eq) of (4-chloro-phenyl)-hydrazine

Kg%%gﬁ% a?%f) igl’ }Eﬁ{SF dc{o%nrg](ﬁurgfwaﬁ g} ?tgcg #ﬁ@%tﬂ'\/\%{%g over 2 hours.

The scvle«arttwats memmdlurﬁiemlﬂuﬁﬁhﬁd ah aqB4REsdlation oh BMHEO3 was added

AN N TIETD AN R

tiried everdN280, diltepmlr aidettap@ated A coluhondirogiadddyp9ion sﬂlca gel with

loAd Rt i 5{%?3%@%’@%% @%ﬁ%{q"%?%?be%%&e"&fonﬁ B chioro.

2,23, Adtmibyatoy crciopey il bjeddl 2f-H) fnded-ntyfl)-| 1, 4 psadiagsIa ylmethyl}-

]sib}r{(%)le%hé] cﬁé@%& aaﬁfg!p)t ye]i/og(%wge ]ggyé(?ﬂl\yh%l—f Jr)g Qﬁd 2{70 mg (18%) of

(MSEF&:{sqbélb@nwtfemdLmﬂMm(m el @trehydra, c&cl% reth I3 HAd1-2-v1)-

EO% ﬂ@ﬁa@ ‘%' 3& }?? ?1?? eth, be ﬁvﬁ [, Eé‘ir%i%ﬁ%hgm gdlow solid,

M‘S 608 (viNg{, ™1 ng (0.089 mmol ) of (

S, SJ?)-C-{5-[ benzenesul fonyl - (7-chl orol,
2,3,4-tetrahydro-cycl opent a[ b] i ndol - 2-yl)-fi uoro-net hy
I1-11, 2, 4] oxadi azol -3-yl}- nethylamne in MeOH (5 L),
was added 0.07 nL of a fornmal dehyde solution in water
(36% 0.89 mmol, 10 eq), 1ZEf#n{lO9d8 mmol, 2 eq) and 1
drop of AcOH. After one hour, the reaction m xture was

CRESRECH S el WA da el teyclghentalblindol-2-v)-

evapor at ed. Cﬁthmn&H{y@FHLngIo&@&lﬁz&lB -l InhtRylgglinaM t h
Et OAc afforded 9ng (21%

38%?5%8&6@%5@%5 el g - %La}(rr?@ﬁgk @% Faut TrBsnggsulfnyl-(7-

chlétex 2, A28t ahgdyd- a;&ldpxéht}a{b Jekh doRL209 ) -fluare-Rexting] -f1, W] dx8diazol-3-

}Sd%'llelthyl} 1somdo§e 1 %[\é_llggle in 50 mL of EtOH, was added 0.10 mL (2.13 mmol, 3 eq) of

hydrazine hydrate. The reaction mixture was heated to 80°C for 3 hours, before it was

partitioned between EtOAc and aqueous HCI IN. The organic phases were dried over
NaySOy, filtered and evaporated. Column chromatography on silica gel with
CH,Cl,/MeOH 95:5 afforded 210 mg (64%) of (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 light brown solid, MS: 461 (MH™).

Example 91

(RS,SR)-{5-[benzenesulfonyl-(7-chloro-1,2,3,4-tetrahydro-cyclopenta[b]indol-2-yl)-
fluoro-methyl]-[1,2,4]oxadiazol-3-ylmethyl}-dimethyl-amine
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Exanmpl e 92 (RS, SR) - { 5-
[ benzenesul fonyl -(7-chloro-1I, 2, 3, 4-tetrahydro-cycl open

wo ajobppassel - 2-yl ) - fluoro-nmethyl]-[1 PCT/EP2005/002869

, 2, 4] oxadi azol - 3-yl met hyl } - di edayl -am ne I n analogy to
exanple 91, from

(]Tb'éStlﬁleabelﬁﬁbﬁ-o[f e Aze(068a Infn ol lof (RS,6R)-CF (B~ [beBzehedulfonyl-(7-chloro-

|
%%%&5«%@% opent shilindols 2 vt) Uor o il IL

m{n’é'lfl heserg e sl wiyddded O@h lrel 6f 4 foznﬁld%h?&é SR in water

ent alyfdn@?ﬁ%lorl}“gg(?i h_w oro fﬁég%lﬁf@r one hour,

Mlﬁ re@clﬁm(rMﬂ'tﬂre v@é AMated v'ﬁﬁ'L Watler and exltqracted V\|71chEtOAc The or%]amc phase
%}@f grlgi EY"(S %qewgggnég\{;p?fa ed. €0 u?rrn? chroma%og‘ialtﬂ%} 51? silica gel
%ﬂh(Et@A!E%‘ﬂBYdle]dl s[ g2 fblopasp(;ksasmt 53[|'b)éhiéﬁkﬁﬂifohyﬁ(7eél’ﬂbﬁo -@713,4-

I ne,; n a 0] 0 exa

(ejrﬂéyéwovwc Pepié Wz@%égg}‘\{lﬁ dhgro- (rge%aﬁ glp%‘lfoxzdlszei 3-ylmethyl}-
UeheRVAhRreGY 6 hAR@RbRA, DIs:NMol(vaTY! ) - Tl uoro-nmethyl -1,

2, 4] oxadi azol - 3-yl net hyI }-di et hyl'am ne was prepared
(#S, S#) - {5-[ benzenesul fonyl - (7-chloro-1, 2, 3, 4-tetrahyd
rocycl opent af b] indol-2-yl) -fluoro-net hyI] -[1,2,4]
oxadi azol - 3-yl nethyl }-di ethyl -am ne; HO salt as a
white solid, MS: 518 (Mi+) gxdgstepbe 94(RS, SR)-2-
(benzenesul f onyl - benzooxazol - 2-yl -fl uor o- et hyl ) - 7- chl

SOl SRIT S ease Ry Bom Bloro dr o per e pestialb ledol-2-1D-
in GO (30Q1dded-m@syll 1€ 2148 6xallidzb]l-9-§1Heth§l} 2hShylladthe Of

NBS and 1 g of benzoyl perOX| de. The m xture was
refl uxed (1000C) over 3 g cooled, S ccgc&hm de
W anglogt teresamplerd lafigm >s@ pdbeprenesyfpmy adplerg-1,2,3,4-

‘%’é’ti/eﬂﬁaﬁ) C}Qﬁlﬁéﬁﬁl E]’iﬁmﬂgffﬁl@m rﬂétl@)‘l}iﬁﬁZ ) cgcaﬂlaﬁdﬂ?@/l}ivnslethylamme

br onone benzooxazo e | ow o] |,

mpremged( m -{5¢[henzgresulipn %Mr?hl%ﬂala 2594-tokraly
%Hﬁen?ﬂ%!iﬂﬂol%i) fldo38ImetBPL) - Z,Qi%xad%olz&ylmethyl} -diethyl-amine as a

white solid, MS: 518 (MH™).

Example 93

(RS,SR)-{5- [benzenésulfonyl— (7-chloro-1,2,3,4-tetrahydro-cyclopenta[b]indol-2-yl)-
fluoro-methyl]-[1,2,4]oxadiazol-3-ylmethyl}-diethyl-amine; HCI salt

In analogy to example 80, from (RS,SR)-{5-[benzenesulfonyl-(7-chloro-1,2,3,4-
tetrahydro-cyclopenta[b]indol-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[b]indol-2-yl)-fluoro-methyl]-[1,2,4] oxadiazol-3-ylmethyl}-diethyl-amine; HCI
salt as a white solid, MS: 518 (MH™).

Example 94



To 9.1 g (0.043 nol) of 2- brononet hyl - benzooxazol e in
CH3CN (300 nlL) were added 7.39 g (0.045 nol, 1.05 eq)

wotwsgssesul fmc acid sodiumsalt and 2.27 g P&r/6P2005/002869
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mmol, 0.2 eq) of 18-crown-6. St95rri ng was conti nued
over ni ght, sol vent evaporated and a col um

c hr o(res, SR)-2ibanhzahdsalfoeyd-tnto@aedlO24yl-fiioro-methyl)-7-chloro-1,2,3,4-
2- benzenesul fonyl et h |1P Nnzoo azolﬁ S white solid,

VB 274 (H+). (Y. Naddtrhyéro- é‘,tak.mé@fita, Tet .

Lett., 1983, 24, 2291) 94.3 In analogy to exanple

4,14, from 2-benzenesul f onyl net hyl - benzooxazol e and

cycl opent- 2-enone was prepared

oA RTen G T RS TLOL? S RN B el Sl SRS e treated
watd ong 0.263, Mag) SB9BSE Mrdl 1) of béfkofl petodialTB@nixeure was refluxed
exa ro

e 74.5, m . .

él@@&% pustughtrtBey Foiesh SBesinizyfe vas filtsred Affjepd the mixture was
w&ﬁ&e&g&g a?gﬁssaaaldﬂnf lf:hm&?ag@mzlﬂryeﬁéwié@m ¥ (dBY%Wa52-bromomethyl-

repare - (benzenesu nzoo -
heppapiegdF 8 HHBHTY e B L (5. Pagoh Kurokawa, Y.
MixdMb ECREn. Srash eB.aDMe8 s, 2008598, solid, Ms: 374 (MH) .
94.5 In anal ogy to exanple 89.7, from
3- (benzenesul f onyl - benzooxazol - 2-yl - f| uor o- net hyl ) -

opent anone and (4-chl oro-phenyl)-hydrazi ne
hydrochl ori de was prepared (RS, S )-2-

R T R ) W Y T,
or o- ,4-tetra ocycl opental. i ndol.e e

Jo?9 §(0-45 makg 1.0p mi\{sfr bepKenesH iR asWe%Dél%Faét %@Z%?%S G4 Famol, 0.2
h%é]? BF eR_F A -¥ EStihing Has Mue@@vé&'ﬁ%ht%weﬁ{ Sakokd and a column
sol vent: 20% soprqpanol / h ptaqs. a

le 95
(Ghreymetosyaphy pEordsd S b €I k ity fzn(zvueéﬁ%%&nﬁt,hzl,@?%pm%ﬂe asa
el s%ii@l}’l@ﬂsplﬁ’?ﬂ%}lﬁ[) bl Rdgho, 3: Yanhada, E. Fujita, Tet. Lett., 1983, 24, 2291)

fl uoro- net hy , 2, 4] oxadi azol - 3-yl net hyl } - acet am de

To a stirred solution of 57 ng (0.123 mol)

o43I?S, Si ?) - C-{5-[ benzenesul f onyl - (7-chl or ol

2,3, 4-tetrahydro-cycl opent a[ b] i ndol -2-yl)-fl uoro-net hy

| ﬂlfirﬂalo%&% exathlazol - Bo |2 benzBi Rilif@iilmethiydbénasbxeble b, cyclopent-
20 nL . 123 nq?I, 1 eq) ﬁf Huyeni g base gpd %} 6 n1

(DengryE was prepare 3.(benzenesulfonyl-benzooxazol-2-yl-methyl)-cyclopentanone as a

racemic mixture of diastereomers, light yellow oil, MS: 356 (MH™.

94.4

In analogy to example 74.5, from 3-(benzenesulfonyl-benzooxazol-2-yl-methyl)-
cyclopentanone and N-fluorobenzenesulfonimide was prepared 3-(benzenesulfonyl-
benzooxazol-2-yl-fluoro-methyl)-cyclopentanone as a racemic mixture of diastereomers,
white solid, MS: 374 (MH™).

94.5

In analogy to example 89.7, from 3-(benzenesulfonyl-benzooxazol-2-yl-fluoro-methyl)-
cyclopentanone and (4-chloro-phenyl)-hydrazine hydrochloride was prepared (RS,SR)-2-
(benzenesulfonyl-benzooxazol-2-yl-fluoro-methyl)-7-chloro-1,2,3,4-tetrahydro-
cyclopenta[b]indole as a white solid, MS: 481 (MH").



mol, 1 eq) of acetic anhydride were added at QOC
After 30 mn., the reaction m xture was quenched by

wa@adasndsse of an aqueous sol uti on of NaHCCh and BPXI/ERZD®0N2869
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with CH2A 2. The conbi ned orgam®i6ec phases were dried
over Na2SO, filtered and evaporated. Columm

d]hk@ﬁﬁditﬂg‘haﬁ lyerosepstatdddy mepargmeschd@]l HPLCABSYumn: chiralpak AD,
J?S nzenesul fonyl - (7-
tzi%ﬁ%@“ﬁm§§¥$éﬁ dt o- cycl opent a[ b] i ndol - 2-yl)-flu

oro methyl]- [1, 2, 4]oxad|azol 3- ylnmethylj-acetam de
as a light yeIIOM/soIid, M5: 503 (MH). Exanple 96
(RS, SR) - N- { 5-
[ benzenesul fonyl - (7-chl or o- 4=t et rahydr o- cycl open
ta[b]i ndol - 2-yl)- fl uoro- rre%‘ﬁgrflﬁ-efbf
, 2, 4] oxadi azol - 3-yl net hyl } - benzam de To a stirred
S(QRSJSROHN (8- [Behzemes( o35 7 whiviry- 1¢%,3,4- tetrahydro-cyclopenta[b]indol-2-yl)-

> 541 oty anJhP be”@rvilﬁ@ﬁ% SR el D peraidie ny

[1-[1, 2, 4] oxadi azol -3-yl}- nethylamne in 5 nL of THF,
I® arrdnr(éal sbhdiomafl57 mg @. Iél?p)mmbHLceErﬁR@ SR;%-Ga{a&;{bmﬁe&dlfaﬂyl (7-chloro-

o> HArtan e it ST Gl AT bl -

BYetBAG OB %meg@r}ﬁ (@@Mnmm CEyiPRedntbase and 11.6 pl (0.123
extracted with he conblned or gani ¢ phases

wemel dreqe f enetic anyziside werg added @H0&n efxf'éfv AP BrRs Ehg reaction mixture was
H%&%aﬂ?@io%%ﬁ@%ﬁu%s%bhh@ﬁ o8 RlaHe S AG{dHs Rtk 808 with1CH,CL,. The

n{usne[dbugzmn ebades wasel dried-oypn Npa§Os, Biegediandevanpipied Column
oxa%ﬁggogﬂ[ B%ljy %ﬂ% hc% §¥J}g)a%éc édﬁ%@?)ﬁpw (]RS{SR]7 1’% {él benzeneﬁlsllfonyl (7-
bt N 25 latphelro R I Rindobanbafussaimeyll- L, 2 lpdiazcl-5-

e c b |') - propionic
2 e A e N 5 o
(RS, SR) - 2 benzenesul f onyl - 2- ( 3- oxo- cyclohexyl)
propionic acid nethyl ester and
(4- br ono- phenyl ) - hydr azi ne hydrochloride was prepared
(1?S,S
) - 2- benzenesul f onyl - 2- (6- br 3,4,9-tetrahydro-1Hc
arbazol-2-y|% propionic acid nethg ester as a white

Examgl

sARSSR) WB:{54 ®Z@Msulfmwl-(79bénrpﬂez 4-tetrahydro-cyclopenta[b]indol-2-yl)-
-RS,SR-Z-b e o
(75, SR -2 bagenasuld o 110! Basbiseh bRy BorAnad

To a stirred solution of 44 mg (0.095 mmol) of (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 in 5 mL of THF, 19 pL (0.114 mmol, 1.2 eq) of Huenig’s base and 11 pL
(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 NaHCOj3 and extracted with
CH,CL,. The combined organic phases were dried over Na,SOy, filtered and evaporated.
Column chromatography on silica gel EtOAc/Heptane 1:1 gave 28 mg (51%) of (RS,SR)-
N—{S-[benzenesulfonyl-(7—chloro-1,2,3,4—tetrahydro—cyc10?enta [blindol-2-yl)-fluoro-
methyl]-[1,2,4] oxadiazol-3-ylmethyl}-benzamide as a white solid, MS: 565 (M).

Example 97



propionic acid nmethyl ester 98.1 To 1.2 g (2.52 mmol)
of

W@ 2858928¥%6 2- benzenesul f onyl - 2- (6- brono- 2, 3, 4, PCEPEPENY 2869
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ro-| Hcar bazol - 2-yl) -propioni-®7aci d net hyl ester
(fromexanple 99) in 40 nmL of THF were added 31ny
(RSSR TdknzeDedulfonyl- 6-DitRo2n3{4,086tralydr8- 102 carlakol-2Lyl3-propionic

eq) of carbonic acid dl_t%gnp‘%&ﬁf §§ter at Q0C. The

reacti on mxture was stlrre or 2 hours. EtOAc

APIRoR 18 PG R o R Lo U BRI 2 L T8, 3B eD-
iphbbIBO acidthethpl qyten ud phhsasowhenyl thiduzioe by didaRBeidé was prepared

RS SR] S AP SRRRE 3 o LI L DR ATBLBNN AN k2 51 propionic

laciderh bhylys ter bomyhite sdlid, M864E55 OvipiBr)2, 3, 4-t et r ahydro- ca

. rbazol e-9- carboxylic acid tert-butyl ester as white

solid, Ms: 575 (MI1Br). 98.2 Under argon a flask was

charged with 24 ng of (0.03 mml, 0.05 eq)

tris(di benzylideneacetone) dipalladium 16 ng (0.05

mml , 0.1 eq) of2(di-tertbufydppledhi no) bi phenyl and
ng (0.88 nmol, 1.7 eq) of sodiumtert-butyl ate,

ﬁr@ﬁ) dbenzgnekgﬁﬁg&h_lﬂ dedl%emyl%gl%% 3%®te%h§8ro fH-carbazol-2 2-y1)-

(RS, SR) 2- (- | - benzenespdobamj¢ adid methydxstemr bonyl - et hyl )
-6- bronmo-1, 2, 3, 4-tetrahydro-carbazol e-9- carboxylic
acid tert-butyl ester in 15 m of toluene were added,
fa8l1 owed by a solution of 1.95 mM 2M (3.9 muol, 7. 5

eq) of dinmethylamine in THF. The sol ution was heat
ﬂZzo BOEC26% mmolg lof (RGSR)-2-dahzamesulfoayl- Zﬁ@rbﬁﬁ)mpnﬂné‘lxﬁlat@trahydro 1H-

a{r%tzgpz g/bt Igl}h Eo%cac?c{lgleﬁlyf Qsttéfr(ﬁroﬁ{je)éﬁltﬂ'l'é 993 q% @b I}E‘LZS:@HF were

Wwas a I nNor gani c ayer was ex acte
ad@éd 31 Tige 0@5 mvinak @. lofrqg aﬁDM@P] ase660vmgd3 @&mql \1v|2te|fi) of carbonic

i r
yaICIe %e%P[ 1 e“:s‘%é %y (?b ﬁg{%% (g%yug[ﬂ% \9% Cs:ﬁ %ig? Ffl‘ﬂﬁy 2 Pours EtOAc
esider sohgionr efngeemis INaH\fEIDz et adNeds the Pigises Waye 4@%@}6% gng the
(el was pjacisd vt W EISQ The oppapic phases et Jied ppes NesSOw
| filteed and evaporated. Column chromatography afforded 1.3 g (90%) of (RS,SR)-2-(-1-

LIS bbb oL e €p el st tibluces.

QeaBifoxylic adid TerAbatyl . asW’]Ete$0]11dlﬂ\ﬂ&|57ﬁlzﬁM l:Bn) rred at RT
for 5h, a

98.2

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(di-tertbutylphosphino)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
THF. The solution was heated to 80°C overnight in a sealed tube. The mixture was diluted
with EtOAc 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 Na,SOy. Column chromatography yielded 68 mg (24 %) of (RS,SR)-2-(-1-
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NaHCO 3 sol uti on was added, and the inorganic phase
was extracted with CH2A 2, washed with brine and dried

wor@s/0Me2E0O . Col um chr omat ogr aphy on | SOLUTEPEL/AB1005/002869

NH2 (Separtis, am nopropyl-nod9Bi-ed silicagel) with
Et OAc/ heptane 2:1, followed by tituration with

?E%@%ﬂgﬂ gf(;-%égﬁ&%@%?&%@ e@%&f-% e@r{ylammo 1,2,3,4-tetrahydro-
Fiheayhc sid tayt-pufyl estsrds erdange odr M&zo41- (MK - pr o
pionic acid nethyl ester as |ight green anorphous
pgerial, M5 441 (MH#) . Exanple 99 (6-brono-2,3

4, 9-tetrahydro-| H carbazol - 2-yl ) - met hanesul f onyl - acet i

Toagi 1 $,928-1L (Atsdne 3

it Rl Lout Pony e SRS 1 -AHER) Eirbonl-ethy)-6
dimacihy. g,,z&_,%#gra?mi@ -ﬁﬁr 2rcarboxylic acid tert-butyl ester in 1 ml of

oet,bpResehd v od 3t OKTEL X@d°@hTKé’§8lu@&?¥v'a§stﬁ'9é&jat'ﬁt ﬂa¥ kb, a

ester as_a racem c m xture of diastereonmers, or ang
A tsoaltieay easiadded, prd thaigoragrio phaggwas wﬁmc@gcm& 9Ht@12, washed

KXBFRIE ailld%lfrlefiroQQi] NaZSO4 Column chromato raphy on IS%LUTE Flash NH?2
met hanesul f onyl - ( 3- oxo- CE{C oh ex g tpg acl a[

é%apéliﬁsa%mm@@rqm’m%ﬁ gelh One/ heptine EHI, &HO@}J@d by tituration
Wﬁﬁeﬂ{e?/@@%ﬁ? %I&Hqg@[n?gz(%ﬁ?cs)%f RS,SR)-2- lie]pzeneful gl -2- (6—

tetrahydr H car bazo anesul f ony

digneth }ﬁ@l{aﬁyq Zég&,%tetm@y@rorH%/quq:rh;azgh-&-yl)ﬂerogfomc acid methyl ester as 11ght
%f@ﬁﬁﬁ%ﬁ%ﬂﬁf ?natleﬁﬁhﬂ/lsbiﬂvmﬁ%l id, Ms: 400 (M+, 1Br).

S, SR) 2-(6-brono-2, 3,4, 9-tetrahydro-I H carbazol -2-yl) -
2-met h anesul fonyl - propi oni c acid nethyl ester100.1
Anal ogously to exanple 3.1, froma racemc m xture of
di ast ereoners of met hanesul f@pylsie 99

(3- oxo-cycl ohexyl )-acetic acid nethyl ester (from

exanple 101.1) and nethyl iodide was prepared a
Kerbeeme-23,4Pitewalaydrei ik carbarnier g)-methanesulfonyl-acetic acid methyl ester

of 2- met hanesul f onyl - 2- ( 3- oxo~cycl ohexyl ) - propionic
ggipd nethyl ester as a colorless foam Ms 263 (MH).
100. 2 Anal ogously to exanple 1.2, froma racemc

m xture_of diastereoners of
Analogously to' example 1.1, from methyl methylsulfonylacetate and 2-cyclohexen-1-one

were prepared methanesulfonyl-(3-oxo-cyclohexyl)-acetic acid methyl ester as a racemic

mixture of diastereomers, orange amorphous material, MS: 249 (MH™).
99.2

Analogously to example 1.2, from methanesulfonyl-(3-oxo-cyclohexyl)-acetic acid methyl
ester and (4-bromo-phenyl)-hydrazine hydrochloride was prepared (6-bromo-2,3,4,9-
tetrahydro-1H-carbazol-2-yl)-methanesulfonyl-acetic acid methyl ester as a racemic
mixture of diastereomers, light brown solid, MS: 400 (MH",1Br).

Example 100

(RS,SR)-2-(6-bromo-2,3,4,9-tetrahydro-1H-carbazol-2-yl)-2-methanesulfonyl-propionic

acid methyl ester
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met hanesul f onyl - 2- ( 3- oxo- cycl ohexyl ) - propi oni ¢ aci d
nmet hyl ester and (4-bronophenyl) -hydrazine

whyasoeissori de were prepared the followi ng 2 rBCERPIN5/002869

di astereoners which coul d be separated by col um
chromat ography to yield (i?S,Si?)-2-(6-brono-

20814, 9-tetrahydro-| H carbazol - 2-yl) - 2- met hanesul f onyl
-propionic acid nethyl ester, Ms 414 (MHJBr), and

i tR, SS)-2-(6-bronp-2, 3,4, 9-tetrahydrpo-| H carbazaql -2-y
ﬁfl@l@gw%x ﬁ?ae%e@a[eégﬁﬁ@a RO BEUF b fiesireomets of mefgnesulfonyl-
ML Ax§ Mrttohdh]) -acktiadtd grelldd ester (from example 101.1) and methyl iodide was
(JRS, SI ?)-2-(6-di rretgéilaam no-2, 3,4,9-tetr rgy ro-l Hcar
BEEPaTedALIg RIS IHERRS RELAPFISRYICEY P BiSH ngeiigh fiyrioxo-cyclohexyl)-
F&t;%ni_é Qdid InefhialerePaksd 3016:0es8 FARD MES: 983 nvirinom

J?S, Si ?)-2-(6-brono-2, 3,4, 9-tetrahydro-| H carbazol -

2-$I)-2-nethanesulfonyl-propionic acid nethyl ester
(9¢-6m exanpl e 102.2) was prepared (RS, SR) - 6- br omo- 2- (
1- met hanesul f onyl - 1- et hoxycar bonyl - et hyl ) -
Andlogodslt @tekaimpll 102, dFdia 2 @h&mid nfidiubOsfidihstera€indrs of 2-

tert-butyl ester as jte.solid, M, 53 NH4 +
P janesioms i s Eop Db Bie eG4 mER PO end (4-bromo-
bRery) Ry REARNDh b L1 FREHFERHE a@&ﬂhe'fﬁﬁﬁﬁgﬁci@ée!ﬁﬁ@mastereomers

A ol s or -2 bazol 5 & <o DRLRS 238! omo.

Q,iag%-b%tﬁah gogiplq%rwzamJazg-zzxﬂéthdm&nﬁﬁ%ywﬁ@mk atid 18&tR ester, MS:
X -
15 PE Thek nath (AR 51 Ar(Gcbrome- 23 4 siRhrdre- Hbrearbazol-2-11)-2-

bR arnRUiIIny RS oDioRe adill Shdthyl btk WIS allk M HVEE B 79 (M)
. 101.3Anarogouslyto exanpl e 98.3, from

(1 ?S, S#) - 6-di et hyl am no-2- (| -ne

anesul f onyl - | net hoxycar bonyl -
ethyl)-1I,2,3,4-tetrahydro-carbazol e-9-carboxylic acid
tert-butyl ester was preparggmble 101

S, SJ?)-2-(6-di net hyl am no- 2, 3, 4, 9-t et rahydr o-| H-car baz

ol -2-yl)-2- methanesul fonyl - propi oni ¢ aci d_net

RS SRk (Pt B RO o RIS o bpsh T 2 pgthanesulfonyl-

(13- brono- benzenesul f oRyh)ivhideid Befiyl ester3, 4-t et rahydro
-cycl opent a[ & i ndol - 2-yl) -acetic

101.1

Analogously to example 98.1, from (RS,SR)-2-(6-bromo-2,3,4,9-tetrahydro-1H-carbazol-
2-yl)-2-methanesulfonyl-propionic acid methyl ester (from example 102.2) was prepared
(RS,SR)—6—bromo—2—(1-rriethariesulfonyl-1—methoxycarbony1—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 example 98.2, from (RS,SR)-6-bromo-2-(1-methanesulfonyl-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



acid nmethyl ester 102.1 A solution of 8.0 g (42 mmuol)
of 3-bronot hi ophenol was treated with 7.1 g (47 mol)

wo@Roosm9Isyé br onpacet at e and pot assi um car bonat BCT/EP05/002869
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resul ting suspension was stirrg@at reflux for 24 hrs,
cooled to RT and neutralized with a saturated aqueous

S\@Jaldgbﬁﬂy of extdni@ 98.DifeirhYRESRE6-diastiythdeido- Z-Uanﬂl@a‘h%ﬁllfOnyl 1-

rat.e us o ted
ROt BRSO HBE B ay S P be et Dot ester
6hfak pekpavel (RISFHQ-(6- ﬂlméthyleﬁhnaﬂlﬂ 3&@:@1@7@1@ t19-Q@ibeeol-2-y1)-2-

r S n acet

ﬁ&tﬁ bt PRI P BTIEONT 81 Rt Gseh S5t RS0,
IBr). 102.2 A solution of 6.0 g (23 mmol) of
(3- brono- phenyl sul fanyl) -acetic acid nethyl ester in
50 nL of dichloroethane was treated with 6.2 g (25
nmol ) of 3-chl oroperbenzoi c, aci d. ter 30 mn of
stirring another 6.2 g (25ﬁﬁﬁﬂm§£% 3- chl or oper benzoi ¢
acid were added, the resulting suspension was stirred
3 eSronghberaen &Stlfand)-( hehlokd-@ 2 4 tatr dhydeo-Oydopdnaa bndial-2-y1)-acetic
sol ution of sodiumthiosulf, The, phases were
separated and the aqueous 8ﬁén%§Ykég$ed twice with
di et hyl ether. The conbi ned organi c phases were washed
wokh a ca. | M aqueous NaH CO3 solution, dried over
Na2SO , filtered and evaporated to give 6.3 g (93% of

3%96’?%&} %%@83%%“ o U| %{)%ﬁt Ip%FJB{):lIV\gas %%tﬁpeélwlﬁf ’} ?rg (2’? mmol) of
aﬂé:th gnh‘oin@a@tﬁﬁ'@h@ aﬂssﬁumfcﬁﬂﬁihate The resultlng suspensmn was stirred at

%&P)gg’ggg gg E&g ecgwoé;g &éé\elﬁrag g&%%l sgturrrgt%d lc/tqueous Solution of

w{gﬁlombﬁ&hmtddﬁ@dmhé plﬁa@em&e ey &tp@ A d the-ag0edisdne was
acCl

t hyl m,xt ur
%pgg Wétfq@e f:tgf:li ﬁ}ne@grg%plzwqe dpgil j)ver Na,SOy,
ﬁl@?ed“addrbv@p@ﬂa%&to gveqx QT'QJ KSE)%) &, (3freno —phen?rlsulfanyl) -acetic acid

br ono- benzenesul f ony cy pentyl)-acetic
d%ﬂhﬂﬁ%?ﬁ??a éﬁé?‘?fﬁ%éﬂ%6&§ISb§Hé g#%dlastereoners)
and (4-chl orophenyl) -hydrazi ne
102.2

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
30 min of stirring another 6.2 g (25 mmol) of 3-chloroperbenzoic acid were added, the
resulting suspension was stirred overnight at RT and then treated with a 0.5 M aqueous
solution of sodium thiosulfate. The phases were separated and the aqueous one extracted
twice with diethylether. The combined organic phases were washed with a ca. 1M aqueous
NaHCO; solution, dried over Na,SOy, filtered and evaporated to give 6.3 g (93%) of (3-
bromo-benzenesulfonyl)-acetic acid methyl ester as a colorless oil, MS: 312 (MNH,", 1Br).

102.3

In analogy to example 74.4, from (3-bromo-benzenesulfonyl)-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,",
1Br).
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hydr ochl ori de was prepared
( 3- brono- benzenesul fonyl )-(7-chloro-1, 2, 3, 4-tetrahydro

wey@sogsss a[ b]indol -2-yl)-acetic acid nmethyl PGI/EP2085002869

a racem c mxture of diastereoldrs, orange solid, M
484 (M, [Br). Exanple 103 (RS

SO - 2- (3- br ono- benzenesul fonyl )-2-((7-chloro-1, 2, 3, 4-
tetrahydrocyclopenta[ b] indol -2-yl)-propionic acid

t
T ngoeram el s B L i SRS Sxoreibiappapy-ecetic
beid methy rzien@acdrhio makburé sf-dixgereymesp end Y4-yhlaegilieayladiydrazine

RS OkbeFh o GEPETR o chules RIS L ATBE A 23 cetrayro-
2yd et blinbelrzeh) esulid aoid/ nethi3l {Berax acy@ntp erikinlrg of diastereomers,
pr y ster as a racemc mxture of
F%@Fé&&gﬁgé%@}@ h%@s oil, MS: 408 (M\H4 +, |Br)

103.2 In analogy to exanple 3.2 from

2- (3- brono- benzenesul fonyl ) - 2- ( 3- oxo-cycl opentyl ) -
propionic acid nethyl ester (racenic m xt ure of

di astereoners) and (4-chlor, e hydr azi ne

hydr ochl ori de was preparedﬁ%%n Eﬁd%

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

t et r ahyR§,GRYE (BprnhabéhicndailfoRyly12) ¢(prohpirofi, 2,3 Aetettahydro-

net hyl ester as,ar ' i xture.of. diastere rs.

The di ast er eoN&l® ?eﬂ@@%@%ﬁﬁ%‘%}m& ﬁf@rﬂ?@&f‘%ﬁeﬁy on

silica gel wth heptane/Et QAc to give (RS

3.2- (3~br ono- benzenesul fonyl )-2-(7-chloro-1, 2, 3, 4-

t et rahydr o- cyclopenta[&]indol 2-yl)-propionic acid

?e e}iogyet%te?cgmpfé 3al %u? omlt%lng the sellyasratlon of ghMébéstereox)ners, gom (3-
SS)mB b(eﬁzebfeml”ﬂmbe n(ZiedS}&fSc;ichpﬂyﬂy)) -aZelid adif ooy lest?r @ackniie mixture of

%?orr@% aredafeeahh e Bprad A LR8O RebeherdipyD 2-(-oxo-

M}ﬁ’&mc ac1d methyl ester as a racemic mixture of diastereomers, colorless
%9:(1 3, 4 tetrahydro-cycl openta[ b] i ndol - 2
09# 52({ 1?6 -yl benzenesul fonyl )- propionic
acid nethyl ester
103.2

In analogy to example 3.2 from 2-(3-bromo-benzenesulfonyl)-2-(3-oxo-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
diastereomers. 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
(MH", 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).

Example 104
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A solution of 40 ng (0.08 mmol) (RS
S#) - 2- ( 3- br ono- benzenesul fonyl ) - 2-(7-chl oro-

wQ2®5892856 et r ahydr o- cycl opent a[ b] i ndol - 2-yl ) -PeDPPINF/G02869

acid nethyl ester (exanple 103)po2i-n tol uene was treated

with 13 ng (0.13 nmol) of NaCfBu, 2 ng (0.007 mmol) of

2- (R, SRYM(3-cplbes pf2i 30 etihydie 8ydlopedtd)B] iflol Dy - 2150 )rrMidin-1-y1-
pyrrolidine and,4 ny Q@W Oﬁ nmo] ) . of ,

tris(di benzyl i dBRRZEREoBYPrPRIORifAcihmethykesters ul t i ng
suspension was stirred at 80 for 4 hrs , treated with

' RSSOR 1268 587 ]
%/i stglhdtign%%gﬁ%ﬁm hiBldOQRSSOR 1 LI0B o%n\%g?séﬁlg?ﬂy\l“}dﬁﬁ7 chloro

e. conbined. organi c phases, i'e )
é’?fe”p‘l-ﬁfé?é@lf,o-?}iq%?@@S?ﬂ&?'évggBF%ql%@C@61dgmﬁbylle4teh§example 103) in
{o32dRe s tidafed with 13 mg (0.13 mmol) of NaOfBu, 2 mg (0.007 mmol? of 2-(di-
SI?)-(7-chlq p-I,%,S 4-t et rahydro-cycl gpental & 1 ndo
eyl oxp@nﬁﬁwhew - 07 mly(D Agemebrf Frbipe and drag (@ cmmol) of
ﬁ?é(gibgﬂylﬁ)dknéﬁ%t@ﬁeg 8paBadib BNThEFQURINS hdfnsiVFwad 88rred at 80° for 4
£N+H) . Exanplﬁgé 57 (RS, SE&P _ _ )
hesy, treptedpyighe dBeAg adieous NoRlHQs-sal ptiamestcheatractedwine oWdBtOAC.
O e T sper at b RS TR o v

meP8%) of ol RSk aRb((Eshlpmo-1,2744-tetrahydra-cyclopenta [ b]indol-2-y1)-2-(3-
Eﬁg@%@@-%ﬁmwféwbﬁdﬁ%& b Gd Ryl TREDY 2 1653k BEoWRSolid, MS:
ésﬁéﬂﬁsbno-benzenesulfonylnethyl)-5-nethy|-[|,3,4]oxad
lazole as a light yellowoil. Ms: 319 (M+, IBr).

105.2 In analogy to exanple 74.4, from

2- ( 3- brono- benzenesul f onyl et hyl ) ~5- net hyl -

[1,3,4] oxadi azol e and cycl opent - 2- enone was prepared

3-[ (3- br omp~benzenesul f ony|Example 105

nmet hyHl, 3, 4] oxadi azol -2-yl) -nmethyl] -cycl opentanone

a GENLG- y A - 2-v])- 7
VS 32 B Biq by Bhe BT é%éﬁ?%wéi’%%‘?@%‘%é {-ethyll-7
from 3-[(3-br ondxlmk,é@e%tﬁufabwnoycxc}éxmtalﬁlyllln qla | 3, 4]
oxadi azol -2-yl) -nmethyl] -cyclopentanone (racemc

gb_?ure of di astereoners) and i odonmet hane was prepared

-? - (3- brono- benzenesul fonyl )-1-(5-nmethyl[1, 3, 4] oxad

azol - 2-yl) -ethyll-%yclopentanone as a racemc mxture

b1 andlogt torcaamples 74.1-74.3, from (3-bromo-benzenesulfonyl)-acetic acid methyl

ester was prepared 2-(3-bromo-benzenesulfonylmethyl)-5-methyl-{1,3,4] oxadiazole as a
light yellow oil. MS: 319 (MH", 1Br).

105.2

In analogy 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-



yellow oil, Ms: 414 (M+, IBr). 105.4 In analogy to
exanpl e 103.2, from

wW@2¢05/098Bsbr ono- benzenesul fonyl ) -1 - (5-nmet hyl - PCT/EP2005/002869
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[1,3, 4] oxadi azol - 2-yl ) - et hyl ] - t§x4 opent anone (racemni c
m xture of diastereoners) and (4- chlorophenyl)
{hydi @aidireolhd ol eathylbicydepantarmnp ke p arcechi RBtuSR)f diastereomers,

| f onyl
5’61{43” Pﬁg%l[a,kg@g[ﬁ]qgg};dl 2%)2 yl)-ethyl]-7-chloro-1,2

, 3, 4-tetrahydrocycl openta] b]indole as a dark brown
dopt M5: 522 (M, IBr) and (RR, SS) 2-[1-(3-
br ono- benzenesul fonyl )-1-(5-methyl-[1, 3, 4] oxadi azol -

ShidioedoBloBaR bnfy PG bramobepmonenlfonh- i st

I{/B?),4$®@d'(am§|+2—yl)31thyl] —E)(czio];mndaa%rﬁme ((aR?Fic mixture of diars]tereonlaers) and (4-

S ORI AR GRES e R bt AR ST D bidme-

ﬂaemnasU[lf@ﬂ}(;lb)-rlei’ﬁBHieﬁWk-éhé&tﬂﬂ;])fadmyd)l)z -4B- dﬁb}ﬂ{}yt]c-}ﬂoro 1,2,3,4-tetrahydro-
me

E:¥CI%%C aﬂéﬁ]n casa é?,l)f(&:?rgglp \éjor%lﬁ %/Zﬁa(m;ﬁn 137 Pand RR, SS) 2-[1-(3-

Nfémgdﬁ%mmmmrmmﬁ;e \mgl uoa?mbem-yl> ethyl] ?[ chlorodj 2,3,4-

SRR A BRRRYR 1 E ke o B 322 Mﬁa il

m xture of diastereoners, white solid, MS: 418 (M,

[Br). 106.2 In analogy to exanple 103.2, from
3-[ (3-bronmo~benzenesul fonyl)-fl uoro-(5-nethyl -

[1,3, 4] oxadi azol - 2-yl) - et Ik@ pent anone (racemc

m xture of di astereoners) 2%% iygkforophenyl)

- hydrazi ne hydrochl oride was prepared (RS, SR) -2-

[ (3{RS, cﬂﬁ){ﬂeﬁzénemmmmyﬂle)sulféxhydbﬂnel(oﬁéesnmhﬂwﬂ-{1,B,4;Boxadiazol—2—yl)-

4] oxadi azol 7-chloro-1,2 3 4-
Lot r anydr o CamiT- oL e el Bidy s ioRkg indots
526 (M#, IBr) and (JIR SS)-2-[(3-

bo&mn-benzenesulfonyl)-fluoro-(5-nethy|-[1,3,4]oxadiaz
-2-yl)~methyl]-7-chloro

0

RN ERE BRI PR A

21, Aboadiazyll-2-fl); rﬁetfh}/k}mdllopaﬁhn(ﬁrey(lraceﬁﬁe biixore dfelizsedrestiers) and
ll\f A c)Denzenesu?fomm% vJas prepared 3-[(3-bromo-benzenesulfonyl)-fluoro-(5-
methyl-[1,3,4]oxadiazol-2-yl)-methyl]-cyclopentanone as a racemic mixture of
diastereomers, white solid, MS: 418 (MH", 1Br).

106.2

In analogy to example 103.2, from 3-[(3-bromo-benzenesulfonyl)-fluoro-(5-methyl-
[1,3,4] oxadiazol-2-yl)-methyl]-cyclopentanone (racemic mixture of diastereomers) and
(4-chlorophenyl)-hydrazine hydrochloride was prepared (RS, SR)-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 brown gum, MS: 526 (MH", 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).

Example 107



7-chloro-1,2,3,4-tetrahydro-cycl openta[ & i ndol e 107.1
In anal ogy to exanple 74.1, from

wQ2msomsbenzenesul fonyl - acetic acid nmethyl esPE&I/EP2005/002869
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(exanpl e 102.2) and hydrazi ne- b4 at e was prepared
3- bronobenzenesul fonyl -acetic acid hydrazide as a
C(EBQ?R)%{SGd)dnzyll\{EB, /A 8dadiddt-2-11B(3-brdid- bEnidfmeﬁﬂﬁJ n§DYildd2o-methyl]-

Pydr azi de and JrOIACCeoo CoRn B e e
phenyl - acetic acid N [2-(3-brono-benzenesul fonyl) -

aortyl ] -hydrazide as a white solid, M 412 ( MH+,
IBr) 107.3 In anal ogy to exanple 74.3, by treatnent

Ryt tohvace el G BRSO OE R ARt 1 AL eser

Rexapail €22 )eeidAyldrazine hydrate was prepared 3-bromobenzenesulfonyl-acetic acid

Bubiizh AR O HER DMt QR B L % S a2 Gy

to exanple 74.4, from
Zehenzyl-5-(3-bronn-benzenesu|fonylnethyl)- [1, 3, 4]
oxadi azol e and cycl opent - 2- enone was prepared

I7 potadttemble A adiT  SRORYE Meensom)crsiandigiride and

phemylietd ohloride whsipepaded phasy exetivmid N- [26{30bloess beuh esulfonyl)-

VR tESafMdeas b Mbhee sofd s AT OPYyt © exanple 121,

3-[(5-benzyl -[1, 3, 4] oxadi azol - 2-yl ) - (3- br onobenzenesu
fiongl ) -nethyl]-cycl opentan one (racem c m xture of
diastereoners) and Nf | uor obenzenesul f oni m de, was

55 EREOGE R mple 7434 seimen L BRIV 2qebiearisH R dneer
benmeh)asulﬁohgak)¥a@eﬂyk}tlijrxdtdz1deomdi pipespharan exghl@ideesprepared 2-benzyl-

ur%(frg)?}ergzlfgesftugf)nﬁme[ yl)l 1%?41 %Alg%les r?sl alnddrange of%S 394 (MH,
1Br)

107.4

In analogy to example 74.4, from 2-benzyl-5-(3-bromo-benzenesulfonylmethyl)-
[1,3,4]oxadiazole and cyclopent-2-enone was prepared 3-[(5-benzyl-[1,3,4]oxadiazol-2-
y1)-(3-bromo-benzenesulfonyl)-methyl]-cyclopentanone as a racemic mixture of
diastereomers, colorless gum, MS: 476 (MH", 1Br).

107.5

In analogy to example 12.1, from 3-[(5-benzyl-[1,3,4] oxadiazol-2-yl)-(3-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
light 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
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In anal ogy to exanple 103.2 from
3-[(5-benzyl -[1, 3, 4] oxadi azol - 2-yl ) - (3- bronobenzenesu

wo 0vpl09285¢ | uor o-rnet hyl ] - cycl opent anone (r acenmPCI/EP2005/002869

m xture of diastereoners) - 105 -
and( 4- chl or ophenyl ) - hydrazi ne hydrochl ori de was

p4-ehlarapthe RS hy8raRinehyll{ dchlveideyas prepared (RS, SR)-2-[(5- benzyl—

b, %,gf%égxag zﬂﬁﬁoragmpﬂg {2l Qs R OB M YY) Lo S 5.0

t@taﬁlaﬂmodq&lcm;nta@dmdcﬂe{ dsa] )réeﬁdwlsehchMSz 602 (MBI, 38L) dhd (MR, SS)-2-[(5-
Rt 13 R Sy TR oS S St ony s lnongrmetiyt g loro-

15263, 4rtetenhrdtdayiclopéatafibJidvle as a brown solid, MS: 602 (MH?, 1Br).
1,2,3,4-tetrahydro-cycl openta[fc] indole as a brown
solid, Ms: 602 (M+, IBr). Exanple 108 (RS, SR)
{3-[(7-chloro-1, 2,3, 4-tetrahydro-cycl opent a[ & i ndol - 2-
yl)-fluoro-(5-nmnethyl -

[ 1,3, 4] oxadi azol - 2-yl ) - met lExampld F08ny| ]

-phenyl} dlnethyl am ne I n anal ogy to exanple 104 from

ﬁz) %31[%\2,1&:&? Lo &%Z o?trl%l%f Su' ﬁé’f t%[]_bjmﬁgf 2 i) fluoro-(5-methyl-

- 7 ChI or le,@o}&,dﬂ&zbbﬁwﬁhmdﬁﬂn&mﬁfoﬁﬂmaﬁy&} -diraéiblyBamine
(exanple 106) and dlnethylanine i n. THF was prepared

?a&g&})at Pox [bé eol é .ﬁf? 2{? Q]l‘%%’é?-’zﬁ_ ?,]b)mlflp&gpgen(egulﬁ%}ypyﬁlu(rrf—( 5-

n&,ﬂﬂ}}l d),ﬁaldid))alzlmizolzz-wll)}methyl ]-7- chloro 1, 2 3,4-tetrahydro- cyclopenta[b]indole

(et A g?kﬂhﬁﬁ%eﬂ%éﬁ%ﬁﬁ ,Hggz?,_sﬂ 45 Woro-1,2,3,4-

?etfaﬂllyd)ﬂ’o(;cyﬂdpeﬁ&{ Ifﬁiﬂddh-%&lbﬁﬁaﬁﬂ eﬁﬂieﬂ@mﬂ B i4ﬂ dxtadizaol-2-y1)-
e e o S et iy st LGRS Sy 482 (WE bt

76 ng (0.133 mol) of (RS,

Si ?)-2-[(3-brono-benzenesul fonyl ) -fl uoro- (5-
met hyl -[ 1, 3, 4] oxadi azol - 2-yl ) - nethyl]-?-chloro-l,2,3,4

-tetrahydro-cycl openta[ & i anple 106) in 1.5

nL of DVF was treated vvithri;‘di‘ﬁﬁ1 keoﬁféOS mol ) of Cul, 37

ng (0.29 nmmol) of DI PEA, 17 ng (0.015 mmol) of

t @RSy SRj-S’(d}ﬂdnmlimlﬁ(;&@hﬂﬁ;ﬂmeﬁﬁarﬁaﬂfoaﬂl)Eﬁﬁcﬁﬁ{{s-ﬁﬁetﬁgl- [108,4dxadiazol-2-
nmol ) ofethyn tri a e r&s Itln

suspensi on st i kr%@ﬁg'h%%% ‘%ﬁ%hﬁﬁof Ben %

aqueous NaOH was added and the m xture extracted tw ce

W dolhutidincdfl76 magrét. 1s3namollhe (REHER) me@(.%dfrgam bedzay@uhfomﬁ)duoro (5-

e emé Repmyion aprrelSherPtnTHes iRt o fopenyplplindole

pE3108) i #8WL 6f DMESwas treated with 1 mg (0.005 mmol) of Cul, 37 mg (0.29
?g%li-)']; ?p 191538 41]276%59 (igot%n}é) ) c? fetralis ’Ec’rlijlllfegyﬁqgsghllg gpachagilum and 71
mg (0.72 mmol) of ethynyltrimethylsilane and the resulting suspension 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-benzenesulfonyl)-fluoro-(5-methyl-[1,3,4] oxadiazol-2-
yl)-methyl]-1,2,3,4-tetrahydro-cyclopenta[b]indole as a yellow solid, MS: 471 (MH™).

Example 110
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yl)-methyl]-1,2,3,4-tetrahydro-cycl openta[ & i ndol e as
a yellow solid, Ms: 471 (M#) . Exanple 110(RS,

WGIRFOD8FG- ( 4- benzyl oxy- benzyl ) -[1, 3, 4] oxadi azpCFEP3005/02869

3- br ono- benzenesxdf onyl ) - fl uet@4ret hyl ]-7-chl or o-
1,2,3,4-tetrahydro-cycl openta [b]indole 110.1 In

alRs, Gﬁ@@ Z—Eﬁ eéehermybxi‘lbeﬁzylf fhMﬁ}mdﬂmm}VE@"‘Bﬁﬂh&ﬁ-@@ﬂienesulfonyl)

ZC gte :1 (Z: y fgﬂ’;}‘b‘iﬁ’y ﬁ.g!:] 9‘%?%1%%‘4‘1‘ r?;l,ztfieqméz)dm %q];gata Jindole

(4- benzyl oxy- phenyl )- acetic acid
NG.2- ( 3- br onp- benzenesul fonyl ) -acetyl ] - hydrazi de as a
light yellow solid, Ms: 518 (M+, IBr). 110.2 In

?l’g_éa,llbag ftf%%géggg#% frorrb% @f?% %r ezgﬁeir%_euj[}%nygsacetlc acid hydrazide (example
o7 Hbartdb@b&ﬂ]@iidjdyf)bﬂwla)cet-ybdﬁbrydld wasprepazd ¢ebwhdytoxy-phenyl)-acetic

hlon
D ELB Sy F oy Hraroyritfond DBy RE Gt detnaciant alirvotiny Ms: 518
KNH{ﬂlB@4]oxad|azole as a light yellow solid, MS: 500
MH+, 1Br). 110.3 In analogy to exanple 74.4, from
516? benzyl oxy- benzyl ) - 5- ( 3- br onbbenzenesul f onyl et hyl
1, 3, 4] oxadi azol e and cycl opent - 2- enone was
prepared 3- [[5-(4- benzyl oxy-benzyl)-[1, 3, 4]

hx&lﬁbl@dito-eiamb]es (83 hfyouﬁ&dnemtz@@lsblérfszwg )p‘h@?}ﬂhﬁ&dtlc acid N-[2-(3-
cl opent ano 0] | aster

8 e oD sl st irarids: 100 phoSoh R ESRa B af s prepared
ex@rEneyld2y- Eeniyf)OST(.%b{‘({rﬁo-(béniEﬁBiﬂfo@yMnéIBﬂX)[’1 b4 oxadiazole as a light

Bﬂgﬁ%‘%@agg égtbﬁthh¥ ‘met hyl ] - cycl opent anone (racem c

m xture of diastereoners) and
Witd.Buor obenzenesul f oni m de, was prepared
3-[[5-(4-benzyl oxy-benzyl)-[I, 3, 4] oxadi azol -

RIS Vg e B AR A S A - |
bﬁnzteﬁfﬁéﬁfcigﬁmdﬂ@l) -608)4 [ d¥httiazd1Band cykcldpeht-brenanatvagyrepred 3-[[5-(4-

SRRy beBei e dinagh - vH; Cbramechinansspliony)-mephyl-

cyclopentanone as a racemic mixture of diastereomers, white solid, MS: 582 (MH", 1Br).
110.4

In analogy to example 12.1, from 3-[[5—(4-benzyloxy—benzyl)-[1,3,4] oxadiazol-2-yl]-(3-
bromo-benzenesulfonyl)-methyl]-cyclopentanone (racemic mixture of diastereomers) and
N-fluorobenzenesulfonimide, was prepared 3-[[5-(4-benzyloxy-benzyl)-[1,3,4] oxadiazol-
2-yl]-(3-bromo-benzenesulfonyl)-fluoro-methyl]-cyclopentanone as a racemic mixture of
diastereomers white solid, MS: 600 (MHT, 1Br).

110.5

In analogy to example 103.2 from 3-[[5-(4-benzyloxy-benzyl)-[1,3,4] oxadiazol-2-yl]-(3-
bromo-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-yl-(3-bromo-benzenesulfonyl)-fluoro-

methyl]-7-chloro-1,2,3,4-tetrahydro-cyclopenta[b]indole as a brown solid, MS: 708 (MH™,
1Br) and (RR, S§S5)-2-[5-(4-benzyloxy-benzyl)-[1,3,4] oxadiazol-2-yl-(3-bromo-
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br ono- benzenesul fonyl ) -fl uor o- met hyl ] - cycl opent anone
(racem c m xture of diastereoners) and

w@ de08l0dss©phenyl ) -hydrazi ne hydrochl ori de wasP@I/Epansa2869

(RS, SR)-2- - 107 -
ES (4- benzyl oxy- benzyl% [1,3, 4] oxadi azol -2-yl - (3-brono
bezenendfonyl-dmptq-nfethyd é’rcéidry’rl] 2,3,4-tetrahydro-cyclopenta[b]indole as a

ydro-cycl openta[ & i ndol e as a
é?@&%&ﬂo quZ 7@56\7[% ﬁ%?zm IBr) and (RR SS)-2-
[ 5- (4- benzyl oxy-benzyl)-[1, 3, 4] oxadi azol - 2-yl - (3-brono
benzenesul fonyl ) -fl uor o- net hyl ]
-7-chloro-1, 2, 3, 4-tetrahydro- cyclopenta[&]indole as a
yel | ow sol i d M5: 708 (IWH xa gﬁe)nlExan‘pl e 111 (. RS,
Si?)-7- chloro 2-[(3-ethy | - bEAZ nesul fonyl ) -fluoro-(5-m
ethyl -[1, 3, 4] oxadi azol - 2 yl)- methyl] -

(RS, SR)47-chloraByl(3-ethy)-benrentwfon]) ﬂumde(é—rwethﬂJ- 3, Soxadiazol-2-y1)-
22 ng (0.05 rmuo)

Si 227+ ohl or o NPT AFEHERgpAipdole

fluoro-(5-nmetb.yl-[1, 3, 4] oxadi azol -2-yl)-nethyl]-1,2,3
Asolettomadfy2frng ¢§.05 npmib 4R 8, +vdcilera-2r [ (B- Sthyhyldfenzenesulfonyl)-

AP Ee s B} AR E b S aneP By ot A Rl culgegotallindote

1H20. 6anhoémhtélancl voesesatedeyitld Limigngf pallitism dri ddtivated eharaod (10%)

S S0 I-Bhslh ubidS: Bl ER iRl Be st S it iom and

fevammqrﬁefm fopvent bav@ 24]m0x e&mo/a)zoﬂ RS; SR) )7~a:mafa)ytq[<3 -eyB,

%g:tl etr alﬂ% 8|r 9 @Eﬁgl{l j‘] }_’I]?gﬁl o’fﬁg %f‘ %E)YDy thY f‘? 3,4~ tetrahydrO-

4ycﬂ5pe[n¢a?gb}3ﬁdn1aabelyzmsdlidf M&th)’s (Michloro-1,2,3,4-tetr
ahydr ocycl opent a[ &]

i ndol -2-yl)-fluoro-nmethyl]-[1, 3, 4] oxadi azol - 2-yl }-benz
oic acid nmethyl ester 112.1 In anal ogy to exanpl e
74.2, from 3-bronobenzenesul fonyl -acetic acid

hydr azi de (exanple 107. 1) Exathpieliyl

4- chl oror car bonyl benzoate was prepared 4-{N

yor oSk RORLEBGTYT progentre SR Zrlorect 2 & alydro-

| dyelbpente] b @dob Dyl )ekludyb-mdthl]{[ M3, ﬂoxdcﬁizbl—ﬂyl}gbéhzbft acid methyl ester
anal ogy to exanple 74.3, by treatnent of
§15§h[2 (3- br ono- benzenesul fonyl ) -acetyl] -

In analogy to example 74.2, from 3-bromobenzenesulfonyl-acetic acid hydrazide (example
107.1) and methyl 4-chlororcarbonylbenzoate 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-bromo-benzenesulfonyl)-acetyl]-
hydrazinocarbonyl}-benzoic acid methyl ester with phosphorous oxychloride was
prepared 4-[5-(3-bromo-benzenesulfonylmethyl)-[1,3,4] oxadiazol-2-yl]-benzoic acid
methyl ester as a light yellow solid, MS: 438 (MH, 1Br).

112.3



hydr azi nocar bonyl j - benzoic acid nmethyl ester with
phosphor ous oxychl ori de was prepared

wa@2§05/098s6r ono- benzenesul fonyl met hyl ) -[ 1, 3, 4] PCT/EP2005/002869
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oxadi azol -2-yl] -benzoic acid-i@ed hyl ester as a |ight
yell ow solid, MS: 438 (MH +, IBr). 112.3In analogy to
én ambey Wexdmpie e, from 4- [5 (3-bromo-benzenesulfonylmethyl)-

1[3{_;1] éifag)l(aggpg?’g]egﬁl%n Sl 4 m e%ﬁ%ﬁ?eéén% C}z[e(t)%erﬁt -2zen0pe Was prepared 4-
d?d(ﬁb%ﬂle-&eﬁlﬂ.ﬁ&ﬂﬂml)F(Eep@F@ldlopentyl) methyl [1,3,4] oxachazol -2-yl}-
on en
NN A S T

dMH,ndeem c m xture of diastereoners, mhlte solid,
M5: 520 (MH +, IBr). 112.4 In analogy to exanple 12.1,

fr

il?gl[(3-bronn-benzenesu|fonyl)-(3-oxo-cyc|opentyl)-

met hyl ]-[1, 3, 4] oxadi azol - 2-yl} -benzoic acid nethyl

dataaslofy aceaple X1, dren ¢f{5di(Rdbtrenedrmralksdfuhyl)-(3-oxo-cyclopentyl)-

Elf-l %“3’;’}]?{[ g’?’ %ﬁ%}’?ﬁ@g ﬁiz é ﬁ’g‘lslarﬁngglﬁ;«’}l%) ét%g/)la ersleeg (racemic mixture of
fdms@a’r@orﬁ&'sb)xlﬁ& Nyﬂ:ﬁ@pbﬂizyﬂlésul‘fﬁhhyﬂé whe pi@pdidedXaidi HZdblreﬁo-

é gé e g}lﬂl%]—)zﬂt p{@-og%/)rqy 011-3 65%%}1(@&?;9 ﬁpﬁ%{azogﬁz}fﬁsbenzmc acid

|rﬁetﬁ’ﬁl£ds&§ s 4 eacernadpbxeurkQ3 d&stefd’o@mrs white solid, MS: 538 (MH™, 1Br).
4 {5-[(3-brono-benzenesul fonyl)-fl uoro-(3-oxocycl opent
% methyl]-[1I, 3, 4] oxadi azol - 2-yl }-benzoic acid
ﬁ& ester (racenic m xture of diastereoners) and
(4-chl orophenyl ) - hydrazi ne was prepared (RS, SR
4n{a5al[og§3to example 103.2, from 4-{5- (3-bromo—benzenesulfonyl) -fluoro-(3-o0xo0-

quaﬁg?ﬂtgl[ TIBT ﬁ]i& %ﬁ}f 9;%a)d afzplgg—l g:ﬂgetn:%gﬂc ac1[d4 met y espe¥ d{race ic mixture
Hc:rfgiv\ﬁiegéglﬁfdgﬁy ahd 24-yhiprdptiead)-bydeiztherveisipyépaest €RS,$R) 4-{5-[(3-

r?slorlz%ﬂs??ﬁﬁﬁﬁ%% CErbEtiT gyt IR Srlopeni Hingq) gpy)-fluoro-

A qQy gl Qﬁﬁeﬂhﬁ[ol 2-yl}- benzgm acid methyl ?ster as a brown solid, MS: 646 (MH",
or 0- Ne xadi az
é.#lz%aref o FSvbrtng S Sarmp bboarerultony o S Doh pa- tighbyiro-
@10 Mitiib) ibn%b) -2~ y@‘ﬁ?@oemét)%@ 73%}% S.E’édlflzo{z-iéylzbenzom arc]:lddmethyl ester
r oyo- benzenesu chl or o- t et rahydr
@é;ﬁé}gébbma{ Oil]d M&oﬁl@{% (ﬁfhor o-methyl] - [1,3,4] d

oxadi azol - 2-yl } - benzoi c acid

Example 113

(RS, SR) 4-{5-[(3-bromo-benzenesulfonyl)-(7-chloro-1,2,3,4-tetrahydro-
cyclopenta[b]indol-2-yl)-fluoro-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-tetrahydro-cyclopenta[b]indol-2-yl)-fluoro-methyl}-[1,3,4] oxadiazol-2-yl}-
benzoic acid methyl ester in a 1:1 mixture of 0.5 mL of THF and 0.5 mL of 1M aqueous
LiOH was stirred at RT during one hour. Diluted aqueous HCl was added and the mixture
extracted twice with dichloromethane. Drying of the combined organic phases over

NaySOy, filtration and evaporation of the solvent gave ca 13 mg (quantitative) of (RS, SR)
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A solution of 13 ng (0.02 mmol) of (RS, SR
4-{5-[ (3-brono- benzenesul fonyl )-(7-chl orol,

WQ2®5491886 r ahydr o- cycl opent a[ & i ndol - 2-yl ) - f | UPCDEPBN$902869

I1-[1, 3, 4] oxadi azol -2-yl }- benxr@®i< acid nethyl ester
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(RS, SR) 2-{benzenesul fonyl-fluoro- [5-
(4-1o0do-benzyl)- [1, 3, 4] oxadi azol -2-yl] -methyl}-7-
chloro- 1,2,3 ,4-tetrahydr Eaxplopent a[ & indole 115.1
A solution of 1 g (4.7 mvol) of benzenesul fonyl -acetic

i.d d 7 N nL THE
R B G TR0 S BB i met -
acid, 126 ng (0cBBreml34-edtrahytipsemiopeand blindelzol e and
2.8 g (28 mvol ) of N-net hyl nor phol i ne. The

115.1

A solution of 1 g (4.7 mmol) of benzenesulfonyl-acetic acid hydrazide (example 74.1) in 4
mL of THE 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 EDCI and
stirred during 12 hrs. The crude was treated with diluted aqueous NH4Cl and extracted
twice with EtOAc. Drying of the combined organic layers over Na,SOy, filtration and
evaporation gave 2 g (93%) of benzenesulfonyl-acetic acid N'-[2-(4-iodo-phenyl)-acetyl]-
hydrazide as a brown oil, MS: 266 (MH").

115.2



10

15

20

25

m xture was stirred during 15 mn at 00C, treated wth
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In analogy to example 103.2 from (RS, SR) 3-{(benzenesulfonyl)-fluoro-[5-(4-iodo-
benzyl)-[1,3,4] oxadiazol-2-yl]-methyl}-cyclopentanone and (4-chlorophenyl)-hydrazine
hydrochloﬁde was prepared (RS, SR) 2-{benzenesulfonyl-fluoro-[5-(4-iodo-benzyl)-
[1,3,4] oxadiazol-2-yl]-methyl}-7-chloro-1,2,3,4-tetrahydro-cyclopenta[b]indole light
yellow solid, MS: 648 (MH").

Example 116

(RS, SR) 4-{5-[(benzenesulfonyl)-(7-chloro-1,2,3,4-tetrahydro-cyclopenta[b]indol-2-yl)-
fluoro-methyl]-[1,3,4] oxadiazol-2-yl}-benzoic acid
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Example 118

(RS, SR) 4-{5-[(3-bromo-benzenesulfonyl)-(7-chloro-1,2,3,4-tetrahydro-
cyclopenta[b]indol-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-benzenesulfonyl)-(7-chloro-
1,2,3,4-tetrahydro-cyclopenta[b]indol-2-yl)-fluoro-methyl]-[1,3,4] oxadiazol-2-yl}-
benzoic acid (example 113) in 0.5 mL of DMF was treated with 27 mg (0.511 mmol) of
NH.CI, 61 mg (0.6 mmol) of N-methylmorpholine, 3 mg (0.02 mmol) and of 1-
hydroxybenzotriazole. The mixture was stirred for 15 at 0°C and treated with 29 mg (0.15
mmol) 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
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treated with 27 ng (0.511 mmol) of NH4CI, 61 ng (0.6

nmol ) of N- et hyl norpholine, 3 ng (0.02 mmol) and of 1-

hydr oxybenzotri azol e. The m xture was stirred for 15

at O0C and treated with 29 ng (0.15 nmol) of EDCl and
stirred at RT for 10 hrs. AxdmpleH® aqueous sol ution
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]1-11, 3, 4] oxadi azol - 2-yl }- benzoic acid (exanple 113)
and net hyl am ne hydrochl ori de was prepared (RS, SR
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[ (3- brono-benzenesul fonyl)-(7-chloro-1I, 2,3, 4-tetrahydr
o- cycl opent a[ & i ndol - 2- yl ) -Exkiopte 120net hyl ] ~[
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ahlepanyd] adeh2-gl)-fluoro-methyl]-[1,3,4] oxadiazol-2 —yl} -N,N-dimethyl-benzamide
fo]indol -2-yl)-fluoro-nmethyl]-[I,3, 4] oxadi azol - 2-yl }-
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r?Tcﬁc %ce1 %%{%ﬁa& ealzlé 8 5}%}?&2@%? ine ld_rozc_}ﬁlclrldefvlvé'lsoprgpare& EWS SR) 4-{
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fluoro-methyl]-[1,3,4] oxadiazol-2-yl}-N,N-dimethyl-benzamide as a brown solid, MS: 657
(MHT, 1Br).

Example 121

(RS,SR)-2-[-benzenesulfonyl-fluoro-(5-methyl-[1,3,4] oxadiazol-2-yl)-methyl]-7-bromo-
1,2,3,4-tetrahydro-cyclopenta[b]indole

In analogy to example 74.6, from (RS,SR)-3-[benzenesulfonyl-fluoro-(5-methyl-
[1,3,4] oxadiazol-2-yl)-methyl]-cyclopentanone (example 74.5) and (4-bromo-phenyl)-
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122.3

Analogously to example 98.3, from (RS,SR)—Z—[benzenesulfonyl—ﬂuoro—(S-methyl-
[1,3,4] oxadiazol-2-yl)-methyl] -7-piperidin-1-yl-2,3-dihydro-1H-cyclopenta[b]indole-4-
carboxylic acid tert-butyl ester was prepared (RS,SR)-2-[-benzenesulfonyl-fluoro-(5-
methyl-[1,3,4] oxadiazol-2-yl)-methyl]-7-piperidin-1 -y1-1,2,3,4-tetrahydro-
cyclopenta[b]indole as colorless semisolid, MS: 494 (M).

Example 123
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2- [benzenesulfbnyl fluoro-(5-trifluoronethyl -

[1, 3, 4] oxadi azol - 2-yl ) -net hyl ] - 7-chl or ol
2,3,4-tetrahydro-cycl openta[ & indole 124.1

Example 124

2-[benzenesulfonyl-fluoro-(5-trifluoromethyl-[1,3,4] oxadiazol-2-yl)-methyl]-7-chloro-
1,2,3,4-tetrahydro-cyclopenta[b]indole

124.1

Analogously to example 74.2 and 74.3, from benzenesulfonyl-acetic acid hydrazide (from
example 74.1) and TFA was prepared 2-benzenesulfonylmethyl-5-trifluoromethyl-
[1,3,4] oxadiazole as pink crystalline material, MS: 293 (MH™).

124.2

At 0°C 170 mg (0.5 mmol, 0.2 eq) of Cs;CO3 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
THF. 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 NH,Cl and
extracted with BtOAc. The combined organic phases were dried over Na;SOy, filtered and
evaporated. Column chromatography on silica gel with heptane/EtOAc 1:1 yielded 0.88
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2-benzenesul fonyl met hyl -5-triflilgoronmet hyl - [1, 3, 4]
oxadi azol e as pink crystalline material, M 293

(90 %) 1614 - [BeAteneiiflfohyl(Satifludrometimpl- [ 1,54 oxedihz s C518 Ghhyl ) -
were added to q tirred glﬂ{ n of 760 ng (2.6 nhol)
e 9§ﬁf§ﬁF?8ﬁ§¥ﬁ@?ﬂyﬁié-]#ﬂuoronethyl-[1,3,4]oxad
azole in 30 nmL of THF. After 45 min, 0.23 nL (2.9

mHB) of 2-cycl openten-1-one were added. The reaction
m xture was stirred at RT for 15 hours, diluted with

SRR ED SRR ek TR S BR0 s St (5 o

fz:*m‘ﬁ"eﬁ@’l]fﬁﬂl@ﬁaﬁmb?& ed-.ZO@O“bytmj:&Lkegbﬂe.d rjla%b@gie(’;\j;@giéfo%}l(-%%o/rao-(s-
I.Lkica ept an (o I el de . )

Sl e HPFRIIPE L 3D P lmdnBetignon = vgviesond, Ms: 393

¢oxadliyazol - 2-yl) -nmethyl] - cycl opentanone as col orl ess
foam 375 (MH#) . 124.3 In analogy to exanple 12.1,

hh
é-%ggnzenesulfonyl-(5-trif|uoronetibin-[I,3,4]oxadiaz
ol - 2-yl)-nmethyl] -cycl opentanone at -200C was

b epdogdioxamphivacd) ésul §-Obstizehdsuldo®yl{ffroro-(5-trifluoromethyl-

Lf L uor.onet 1, 3,4],0xadi azol - 2-yl) )
Tt She s Aa &R gl eeblove:phsgs) padsepine
hydxﬁ)éhl@rildﬁ V@Fl ?f@gpedt d)raeéfﬂiﬂ'?lléiﬁtu?_é ?Fdiaitéﬁﬁinersl of 2- g)erslzeilesulfonyl—

- [ be nesul f onyl - ro-(5-trifluoronet - 3,

bt o GRS pmet L S et Sy e - Ghjgro- 1,55 4-etrahydro-
cdepened[bliphelay brovhyslr, azs: 300 (yiEr, achyor i de was

prepared a racem c m xture of diastereoners

of 2- [ benzenesul fonyl fl uoro-( 5-trifluoronethyl -

[1, 3, 4] oxadi azol - 2-yl)
-methyl]-7-chloro-1, 2,3, 4-tetrahydrocycl opent a[ &

i ndole as brown oil, M 5%§F&¥F ) +. Exanple 125

(JRS, SR) - 2- (| - benzenesul fo = 2- hoxy- 1 - met hyl - et hyl
)-7-chloro-1, 2, 3,4-tetrahydrocycl openta] fo]indole
10RS,3R)-2-(1-benzenesulfonyl-2-methoxy-1-methyl-ethyl)-7-chloro-1,2,3,4-tetrahydro-

cyclopenta[blindole
125.1 -

In analogy to example 19.3, from (RS,SR)- 2-benzenesulfonyl-2-(3-oxo-cyclopentyl)-
propionic acid methyl ester and (4-chloro-phenyl)-hydrazine hydrochloride was prepared
(RS,SR)-2-benzenesulfonyl-2-(7-chloro-1,2,3,4-tetrahydro-cyclopenta[b]indol-2-y1)-

propionic acid methyl ester as a light brown solid.
125.2

130 mg (0.31 mmol) (RS,SR)-2-benzenesulfonyl-2-(7-chloro-1,2,3,4-tetrahydro-
cyclopenta[b]indol-2-yl)-propionic acid methyl ester were dissolved in 7 mL CH,Cl, at RT.
90 pL (0.62mmol, 2 eq) triethylamine, 4 mg (0.031 mmol, 0.1 eq) DMAP and 81 mg (0.37
mmol, 1.2 eq) BOC,0 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 CH,Cl,. The combined organic layers .
were dried over Na;SOy, filtered and evaporated to dryness to yield to 152 mg (94%)
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hydr ochl ori de was prepared - 116 -

(RS, SR) - 2- benzenesul f onyl - 2- (7-chl or o-

1R8,SB)-2~ (1 elanatnedvifornyy-d - mpehoicpcaf jriyhediyl)27-ghlore-2,3-dihydro-1H-
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(MVREIEY) - 2- benzenesulfonyl 2-(7-chloro-1,2,3,4-tetrahy
drocyclopenta[&] i ndol - 2-yl)-propionic aC|d nmet hyl

q3tgr were dissolved in 7 nL CH2A 2 at RT. 90 ni
(0.62mml, 2 eq) triethylamne, 4 ng (0.031 nmmol, 0.1

Sk e O e Py BP0 i -chioro-

Tkee d?ﬁ'dﬁd ﬂany‘ﬁbﬁemlaEh]ﬁhhﬂk mchﬂboiﬁlqﬁmcbzfertabuta]qas’&m werd diksolved in 3
|

T

drgpmsc, Theyeacsioneniatute wasl stved foma hoar and #0 manegs. dibg reaction was

‘%1\96@9 eﬂtvﬁﬁl § %tlgraye@l%ﬁiégg ¥b18tign t”ﬂlejégalﬁg phase was washed with brine,
1 benzenesul f o

Ilrlfﬁétqvés(§ég§p@0ﬂ§ﬂre My gypporated. Co}/umn chromatography on silica gel
-(FtOALBEPare 32)1 iBMed 6o htgcoas%; mgs,saﬁ&}(1Lm1@é1ees141f@ra;uno}mroxy-1-

y| ' EYIZL&EF)%% U}Ié? ]ﬁéfr I';@’%P nli)é)c\ﬁd irdarboxy?c acid tert-butyl

Gkﬁ&kéﬂﬁhﬂépéWd@enzenesuIfonyl-I-nethox?carbonyl-ethyl
)-7-chloro- 2

nglhydro | H cycl opent a[ & i ndol e~4- car boxylic acid
tert butyl ester were dissolved in 3 nL dry THF at RT.

0.32 nL (O OLiAHA (I F)

e (i @rmplé éRS, er)eZT(éd@m@wm}fq&YhPéwﬂé@Ws%ﬂegéﬂ ot -chloro-
hosug18sado-4 8- cmpteﬁﬁ{b |Hlé-gaatiaplivesd ﬂzbdze bl tepivtebe dissolved in
%ﬁﬁ Ei%% ’f}%g at @%) és 3 Mgel g{)%ﬁ{’{g:fgg/ g e\l\%aeéfvz‘;ﬂniI t%e reaction
Qﬂﬂ@@.’fe&t’a@ Gtirred fai120 rmlnueerml(n;gk EpIBymarvl sii.b eqanephlyliodide were then

EEATTR Y e —
@h;thbedNaH(E@j ol@&iBr. dhh poganid ptaseyas ‘@gélnd a{lph]brmdléeMOVﬂ Na,SOy,
1@@6?%3(2111d gvaﬁ&lagedttg (5L W vi83 58 m A8 089 MIRE SRROWA SBenzenesul fonyl-2-

methoxy-1-methyl-ethyl)-7-chloro-2,3-dihydro- 1H-cyclopenta[b]indole-4-carboxylic acid

tert-butyl ester as a white powder.

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 TFA 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 saturated NaHCOj solution. The organic phase was dried over Na;SOs,
filtered and evaporated. Column chromatography on silica gel (EtOAc/heptane 1:2)
yielded 11 mg (26%) (RS,SR)-2-(1-benzenesulfonyl-2-methoxy-1-methyl-ethyl)-7-chloro-
1,2,3,4-tetrahydro-cyclopenta[b]indole as a white powder, MS: 404 (MH™).
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50 ng (0.1 mol) (RS, S )-2-(I
- benzenesul f onyl - 2- hydroxy- | -nethyl-ethyl)-7-chl oro-
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tert-butyl ester were dissolvetllin 5nL dry THF at 00C.
5m (0.11 mol, 1.1 eq) NaH (55% were added and the
reaction m xture was stirrdikafuple PX% m nutes. 10 niL
(0.15 mmol, 1.5 eq) nethyliodide were then added and
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Na2SO , filtered and evaporated to dryness to yield 52
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nmet hoxy- 1 - met hyl - et hyl )-7-chl oro- 2, 3-di hydro-1 H cycl op

%h{;ﬂgg’}ﬂ ﬂvc:dréﬁélh@}e‘ll . &0 iﬁélthy@p}ﬁeﬁyl@ullf&{yqac@ﬂﬁe\dndeékﬁheﬁ% Rone was
i te powder
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ZaiBtuglé mfcﬂa@eﬂe&fmf@yﬁg}ﬁ@z@mwb&]MBdﬁhe{m{t)ar boxylic acid
tert-butyl ester were dissolved in nmL CH2Cl 2 at 00C.

Then, 1nL of TFA was added dropw se and t he
i2dperature was slowy raised to RT and the reaction
was stirred for 20 m nut es The reacti on vvas quenched

y%. 4 5{{\@%%%&@3?8% erea egngo né'vgg 8t éf Oﬁ@gfba%guc 3cid methyl

eﬁercﬁﬁdtlﬁgfhl@mhﬁn@msglfbnmdgwas p@p@dl(ﬁ&ﬁﬂhhmz@@)llfonyl fluoro-(-3-
}Sk@Jc é{%l) Wed2h m(e{h'yges%er as an }fel}ow oil, M 346 (I\/][13TI_-I47 _).C hi

zenesul t onyl -'2- met hox meth -eth
oroI 2 3, 4-tetrahydro-cycl openta[fc]lndole as a white
b¥dler, MS: 404 (MA+) . Exanple 126 (RS, SR)
- 2-benzenesul fonyl -2-(6-chl oro-2, 3,4, 9-tetrahydro-1Hc
bt el edy-18-exdhpR-1013y 6o ar (RSXGR)EBdhyénesulfonyl fluoro-(-3-oxo- cyclohexyl)

actec a?gtrgé(’cg}ylb u%e(r) n{l%%/chiyqr et a Talzgjﬁ%y ’(‘;Oé:&gﬂ%f gﬁag%repared
é&%ﬁ]&hbmn%uﬁnaylvﬁésch@rep233,é}9 -tetrahydro-1H-carbazol-2-yl)-fluoro-acetic
Qggm%ép&y&n érﬁn?ﬁ‘s%h‘&yc' ohexyl)-acetic acid nethyl

ter as a racemc ture of di astereoners, |ight
eIIow oil, M5 311 (MH). 126.2 In analogy to exanple
264 from benzenesul f onyl - (3- oxo- cycl ohexyl ) - acetic
aci d net hyl
In analogy to example 55, from (RS,SR)-benzenesulfonyl-(6-chloro-2,3,4,9-tetrahydro-

1H-carbazol-2-yl)-fluoro-acetic acid methyl ester and methylamine was prepared (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™).

126.5

0.924 g (0.002 mol) of (RS, SR)-2-benzenesulfonyl-2-(6-chloro-2,3,4,9-tetrahydro-1H-
carbazol-2-yl)-2-fluoro-N-methyl-acetamide were dissolved in 20 mL CH,Cl, at RT. Then,
0.59 mL 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 Na,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~
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ester and N-fl uorobenzensul foni m de was prepared
(RS, SR) benzenesul fonyl -fl uoro- (- 3-

wWo@x@s09sfohexyl ) -acetic acid nethyl ester as aPCHEP1005002869

oil, M5: 346 (MNH +). 126.3 Inllsnal ogy to exanpl e
19.3, from (i?S
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16b car bazol -2-yl)-fl uoro-acetic acid nethyl ester as
an orange solid. 126.4 In anal ogy to exanple 55, from
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arbazo oro etic ac est
%aébﬁl?l l\ﬁa%t%(}f)la Aciera ydro carbazole 9- carboxyhc acid tert-
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| t
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and evaporated. The crude material was precipitated in
di ethyl ether. The solvent was renoved and the

remai ning solid was dried under vaccumto yield to
0.840 g (7499 of (RS, SR ﬁ&‘? fhpenesul fonyl -fl uoro

- met hyl car banoyl - et hyl ) - 6-c ro-1, 2, 3, 4-tetrahydroca

e NN R (RSP CCO A T

of 60 nmg (0. 11 flieed-mecthyl{-R52,2R)xadiazole-3- carbomtrlle
- 2- (benzenesul f onyl - f | uor onet b.

i%fgr banmoyl - net hyl ) -6-chloro-1, 2, 3, 4-tetral i ydro-carba
-9-carboxylic acid tert butyl

In analogy to example 82.1, from nitriloacetic acid methyl ester and hydroxylamine

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 oil, MS: 521 (MH").

127.3

In analogy to example 81.3, from 5-phenylsulfanylmethyl-[1,2,4] oxadiazole-3-carboxylic
acid methyl ester and mCPBA was prepared 5-benzenesulfonylmethyl-[1,2,4] oxadiazole-3-
carboxylic acid methyl ester as a white solid, MS: 282 (MH™).

127.4
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(dytiépenta 172171d41 2-yBribargymetbyld: a2pl] exadiazole- $1cajrbpxyhc acid methyl ester
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In analogy to example 85, from (RS, SR)-5-[benzenesulfonyl-(7-chloro-1,2,3,4-tetrahydro-
cyclopenta[b]indol-2-yl)-fluoro-methyl}-[1,2,4] oxadiazole-3-carboxylic acid methyl ester
and ammonium hydroxide solution (25% in water) was prepared (RS,SR)-5-
[benzenesulfonyl-(7-chloro-1,2,3,4-tetrahydro-cyclopenta[b]indol-2-yl)-fluoro-methyl] -
[1,2,4] oxadiazole-3-carboxylic acid amide, as a yellow oil, MS: 475 (MH").

127.8

To a stirred solution of 170 mg (0.35 mmol) of (RS,SR)-5-[benzenesulfonyl-(7-chloro-
1,2,3,4-tetrahydro-cyclopenta[b]indol-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
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
FtOAc and washed with saturated NaHCOj3 solution. The organic phase was dried over
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m xture of diastereoners, colorless oil, M: 382 (M\H
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otimdi axerhehB-Terhiokyk was flterdd ambdier taens vy ¢hd ailt, MelOH was

%,{gapspégtgd gﬁ@#‘ﬂe mgé%%g%) Ilguf% s&elﬁ{z (!eh%grgu %tr]I'hlg'ﬂ) %q%lgﬁzgwg?ﬁltered off
2ng the filontetgsdveparyicidp dmnafsrte]yiqkhtﬂ 2924y K%i%) ofch-bydrexi1,1-
Hlul'let'h L oRadilimeadiaaapl e i, carboxylic acid anide in 2
gnltrl e at RT "'was added 0.5 niphosphorous

ox chlorlde. The dark brown solution was stirred for 1

and then the tenperature was raised to 500C and
stirred overnight. After cooling down to RT, 0.5 nL
bhasfbgy @usample 81.1, from phenylthiol and bromomethylethyl ester was prepared

phenylsulfanyl-acetic acid ethyl ester as a colorless oil, MS: 197 (MH™).

128.3

To a stirred suspension of 14 g (0.129 mol, 1.4 eq) of 3-hydroxy-1,1-dimethyl- guanidine
in 300 mL dry THF 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 reaction was
quenched by addition of a saturated aqueous solution of NH4Cl and the product extracted
with EtOAc. The combined organic phase was dried on Na,SOy, filtered and evaporated.
Column chromatography on silica gel (EtOAc/heptane, 1:9 to 1:2) yielded 19.370 g (64%)
dimethyl-(5-phenylsulfanylmethyl-[1,2,4]oxadiazol-3-yl)-amine as a colorless oil, MS: 236
(MH).

128.4
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was di ssolved with Et OAc and waghed. with saturated
NaHCU 3 sol ution. The organi c phase was dried

Hi/ﬁ{aﬂ@g%sé@ exarfij leMBeﬁoﬁf‘diH&VlﬁMB%eﬂylsmhvmthyl [1,2,4] oxadiazol-3-
ré.'%fgg%g % 0&@@3 Il)l‘lf%%d 9? Ibergz%}les ?fjon%%le%%ﬁ } lg]oxadlazol S_YD

Sitathyi=dhiee a6 A emite lsoliy, M§: 268 (IMEI')- |, 2, 3, 4-t et rahydrocy
cl opent af &

i ndol -2-yl)-fiuoro-methyl]-[1, 2, 4] oxadi azol e- 3- car boni
{28Pe as a light red solid, Ms: 457 (M#). Exanple 128
(1?S,Si?)-{5- [benzenesulfonyl (6-cnloro-2,3,4,9-tetrah

yeiRdbdy t@%&l&ﬁ?@?& Yoy { sawr@afeasmfd)ﬂyhﬁleﬁlyl [1,2,4] oxadiazol-3- y)-
2, 4] oxadj azo

o gL by S fchod aflony. 5
dimah gxhﬁﬂ@rpﬁmi&(aumz&w yhimehyl n&xaﬁzsne s¥sraagdRdnixture of
19. 82 %.585 nol % g‘g&g&@ﬁ% am ne and then
E}ES'@QE’CWLCY{ ghgBrayg soli 1}43 3 Ret hyl ate were

sl ow y added (exothern1c reaction). The reaction

fbggure was stirred overnight. The m xture was
filtered in order to rermve the salt, MeOH was

evapqrat ed and, t he was dj.l u it ) .
érh OO fEaTPRIS T Biogt Sbe R g timsHvlagmigog 4l oxadiazol-
é%héﬂf?yl S lcﬂié&&%r@taad N-@udfobressesdfonimidd wa pZQaaﬂecg (RR,SS)-3-
o)

vt el S e Aoy A 81 BT e -

" eﬁ&&w&ﬁm@ asHDIEHBOGBI SIS LI 25d exs SKiS 3p[roemedﬂfonyl (3-
en

| sul fanyl - acetlc ac d_ et hyl a colorle
Gimethpsmingrt] plyadiarok s 30 Troro ¥R PPl dABHERER T olories oil
Ms:3s6 nmol, 1.4 eq) of3 -hydroxy- 1, 1-dinethyl-
guani dine i'n 300 nmL dry THF at 00C was added
portionwi se 6.191 g (0.155 nmol, 1.2 eq) of NaH (60%in
d2By. The resulting heavy suspension was stirred at RT
for 1 hour 30 mnutes. Then, 28.126 g (0.129 nol)

AR aedoBTICSRIELS [t A LS e R PR By oy tgamino-

h0.2148 odthzbh 6y B flu@DGnkihiyl] Qcyhlohexan'dihe ama & thlorp-plhenyl)-hydrazine
hydrochloride was prepared (RS,SR)-{5-[benzenesulfonyl-(6-chloro-2,3,4,9-tetrahydro-
1H-carbazol-2-yl)-fluoro-methyl}-[1,2,4] oxadiazol-3-yl}-dimethyl-amine as a light yellow
solid, MS: 489 (MH").

Example 129

(RS,SR)-4-[({5-[-benzenesulfonyl-(7 -chloro-1,2,3,4-tetrahydro-cyclopenta[b]indol-2-yl)-
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}-isoindole-1,3-dione (example 89.6)
and (4-chloro-phenyl)-hydrazine hydrochloride was prepared (RS,SR)-2-{5~
[benzenesulfonyl-(7-chloro—1,2,3,4-tetrahydro—cyclopenta[b] indol-2-yl)-fluoro-methyl]-



guenched by addition of a saturated aqueous sol ution
of NH4ClI and the product extracted with Et QAc. The

W@ ooobiopasds or gani ¢ phase was dried on Na2SO , fPCT/BPBd5/002869
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and evaporated. Col umm chronat aphy on silica ge
( Et OAc/ hept ane, 1 9to 1:2) yielded 19.370 g (64%

?1 ﬁ?{}&éﬁhla&é 512 }thfoﬁmﬂlé“f tﬁh&ibné bs ﬁ%%ﬁ%%%ﬂeﬁ M 608

ne as a col or ess ol
- to exanple 81. 3, from
dlnethyl (5- phenyl sul fanyl met hyl -[1, 2, 4] oxadi azol - 3-
¥hg%anine and nCPBAwas prepared
enzenesul fonyl net hyl -[ 1, 2, 4] oxadi azol-3 - yl)-
di rethyl -am ne as a white

i‘gg sgspwsm&]féé@,n}gdog)@gmgl)zgfﬁis,@R)-fzrﬁn{benzenesul%onyl (7-chloro-
?- rr?e@ @{/t ol neﬁﬂkﬁdeﬂﬁqmﬁdollzl %ﬂﬂ)r@mﬁﬁ]lﬂ 2 zjdﬂa)irazol 3-ylmethyl}-

Coeen- -0one was repare
ojrinleédedians srf m@@‘t H at RT, was added 0.1 mL (% 1 mmol 3 eq) hydrazine.

q"h@?&!&lbﬁ‘ HiRRiré {Nagheﬂ%%b@ %er% huks %Mt]zs %)fﬁ'& 863 down, the

none as a racemc m xture of di astereoners,
beastinn swb qdencel witba IN/splugion pf HCl zedexirctadh m%@% The

F ﬁ%eﬁ ozga[rﬁ Rﬂ%s?%gtgldned over Na,SOy, 1‘Ptered and evagorated Column

enzenes an1no | -

shydrpatogrphy bi suhy@gqlg KeKaGbMMeQH®5/5) vielded JlO mg (64%) of (RS,SR)-C-
|

F‘%éh% g%ﬁﬁé%ﬂ%%%&&g 1”2 9‘@ tl\éﬁ§h}m'r§f&%18§]ex{ta[@ 1%@2)1’— -yl)-fluoro-

n@h]-okadi wdiaZﬁr-“y-l}'b} mletdw mlnmsrwlnght begrit pawslem e 465(MH").

a colorless oil, Ms: 382 (M#) and (RS, SR) -

%Qggenzenesulfonyl-(s- di met hyl am no- [1, 2, 4]

oxadi azol -5-yl)-fluoro-nethyl]-cycl ohexanone as a

colorless oil, MsS: 382 (MH). 128.7 In analogy to

?izgféir?ed]s%h?t oanf@mn(t%@?lSB)mol) of (RS,SR)-C- {5ébenzenesulfonyl (7-chloro-

b GRGEY PR BT V) Lyt SHERURS he kg diazol- 391}

(Iﬂetﬁlylhﬁﬁ@e BrERY Nedbdt 62 #es Mdadd as mho (0. Dmmvels] pa)egfanethiyl 4-
farrafoypate ha/Qrdemh o) ol TIboydide apd ppfnp of et

raaldThe reaction mixture was stirred at 0°C for 20 minutes and then the temperature was

Cr%{g?cﬁfﬂo]!{'g %{1% gle aréaaé;%lno u%?ht%l x%flﬂ{ .&at@raﬂe]d%ﬁgéﬂzsg ItRnYIEINAICOs. The
reaction mixture was poured on Water and extracted with EtOAc. The organic phase were
dried over Na,SOy, filtered and evaporated. Column chromatography on silica gel
(heptane/BtOAc 1:1) yielded 30 mg (45%) of (RS,SR)-4-[({5-[benzenesulfonyl-(7-chloro-
1,2,3,4-tetrahydro-cyclopenta[b]indol-2-yl)-fluoro-methyl]-[1,2,4] oxadiazol-3-ylmethyl}-
amino)-methyl]-benzoic acid methyl ester as a light yellow powder, MS: 609 (MH™).

Example 130

(RS,SR)-3-[ ({5-[benzenesulfonyl-(7-chloro-1,2,3,4-tetrahydro-cyclopenta[b]indol-2-yl)-
fluoro-methyl]-{1,2,4] oxadiazol-3-ylmethyl}-amino)-methyl]-benzoic acid methyl ester

In analogy 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-
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solid, Ms: 489 (MH +). Exanple 129 (RS, i )-4- [({5-
[-b enzenesul fonyl - (7-chloro- |
WQ 2003/0%285€t r ahydr o- cycl openta [ ]indol -2-yl)- PCT/EP2005/002869
fluoro-nmethyl] -[1 -123 -
2, 4] oxadi azol - 3-yhnet hyl } - am no) - met hyl ] -benzoic
adl,ijél-mmdilyﬂrcesycﬂampeﬁwb]lndcd 2aylflogyo-treetlept bih2.4] 8Qdiézol-3-ylmethyl} -
+
RS iy et arid meth s e P glony Bp e M £0° .
-nethyl] [1, 2, 4]
oxadi azol - 3-yl net hyl }-i soi ndol e-1, 3-di one (exanple
89.6) and (4-chloro-phenyl)-hydrazi ne hydrochl ori de
was prepared (RS, SR)-2-{5- Example 131
[ benzenesul f onyl - (7 chloro |, 2,3, 4-tetrahydro- cyclopen

SN0 Rl P B o B DR o 2

VS: fh8o-mdthyll-[1)2,4 m&oﬁs}yhxlah;sl;}}anﬁno)qmth;tl]Zﬁhéﬁ;rl}-methanol
(0 7 nnDI) of(S Si ?)-2-{5-[ benzenesul fonyl - (7-chl oro

|
%ﬁﬁntze R0 ﬁ%@lﬁtﬁ%ﬁ{?@ d}freﬂg sREaYds: *bggie ega%ﬁyl (-7-
05@1@3 stetrahydraRaycl Gmgtaé@]@@%p @- n)ﬂuownleﬂmﬂbl 1 2,3 azgiliazol-3-
%Jﬁﬁnna_)hﬁleﬁﬁﬂqgérﬁ&c@cf&trﬁétﬁ N@&r haahesle ?‘29 ﬁqg S mL THF at 0°C,

OV ;i (G0 1h 0 ui iré %}QR}&E’@E}?&P te %V/ﬁ%g? w é%ugpn s HF?&WGre added. The

ee@kﬁaﬁ hedtune was $tireaficat 00 eoraldiiir aad tidnga M TCiop BaSEEuteeThe reaction

S S UET w5 Gl MBI, AUERRR G 8 4 o

y!ictedlctﬂﬁUWRh EtOc. (]Hih%)nﬂﬁnc(d ﬁgﬁﬁ} pﬁ‘ases were dried over NaySOy, filtered and

? ‘Ejrfbgﬁliﬁg t;tgograg)mé 8h Q%Ka %el ?hébt!ir?é/ BRSNS, 8 ﬁ&ﬁ£c9 12 mg
1482/0 NPTHRE Rzt | ( epzenssH{dna %Tehlaso -&,2 3, 4rietrabiydvon
@é&%fh &b’?ﬂdé‘l@t 1) Midbko-rdedBy1R [ 119,4%0:8 kb 51061 yBRHII AMiRS)-methyl]-

& }sngfhae% 7 g 7elleepow ey MS{ IR b1 |
2,3,4-tetrahydro-cycl openta[ & i ndol -2-yl) - fluoro-nethy
I1- [1, 2, 4] oxadi azol -3-yl}- methylamne in 5 n. MeCH
at O0C was added 19 ng (0.1 nnDI 1 eq) of nethyl 4-
fornyl benzoate, 7 ng (0.1 @ £8) sodium
cyanobor ohydri de and one drop 54 acetic

(RS,SR)-2-(benzenesulfonyl-pyridin-2-yl-methyl)-7-chloro-1,2,3,4-tetrahydro-
cyclopenta[b]indole

132.1

To a stirred suspension of 2.5 g (0.010 mol) of 2-bromomethyl-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
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



acid. The reaction mxture was stirred at 00C for 20
m nutes and then the tenperature was raised to RT and

W b@s50e266 | on quenched with saturated agueous BOI/EP100$1002869
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of NaHCO . The reaction m xturggmas poured on water
and extracted with Et OAc. The organi c phase were dried

Pﬁ’%al&?y@@xamfﬂe'ﬁl@ ﬁ@nﬂl@eﬁéﬁ@@ﬂ@h ﬂlet]gfigﬂﬂme and cyclopenten-2-

chr ona epAre on% 2 Iegulh‘%n p 1 1n§29§flarr1]1%{h o entanone as a racemic
gneraser Ber QD&% o yEpyE p

ﬁﬁkﬁﬁ%éﬁ&dﬁ&ééﬁm&benzenesulfonyl (7-chlorol
, 4-tetrahydro-cycl opent a[ b] i ndol -2-yl ) -fl uoro-net hy
H% [1, 2, 4] oxadi azol - 3-yl et hyl } - ami no) - net hyl ]
%%20|c acid nethyl ester as a Iight yel | ow powder,
M5: 609 (MH). Exanple 130
R) aalgy{ o-ckbmpled s momwber(zvn@hlf@md -pyridins 2 41-westhdhy dr

Y&%ﬁéo ol %Lé‘k&—@ﬂl%&‘o%hXﬁ )-hy drazme%;drochlorlde was pre ared (RR, SS)-2-

oxad| az
ﬁwzewnlf@wi BRIl AR SPITh et %ﬂﬂﬁ?@ﬁa lindole
113@ éﬁS %benzenesulfonyl 1d1n 2- 1 methyl) -7- chloro 1,2,3,4-tetrahydro-
gg benz % oro 1,2,3,4-

9 %iﬁé’ Sf‘? é? £ uor o- net hyl ] -[ |
,2 4]oxad|azol 3-yl}- nethylan1ne and
nethyl-3-forny|benzoate was prepared
(S, S#)-3-[ ({5-[ benzenesul f onyl - (7 chIoro~I,2,3,4-tetra
hydr o- cycl opent a[ & i ndol %b%h)
fluoro-nmethyl]-[1, 2, 4]oxad|azol 3 yllnethyl} anino)

bgﬁtﬂ 3R ]N\jﬁbe A Oelfqg?l&tlyrgyl—ne %62?{%9 3182;%24_ tat%g'xaydlrcl) yclo enta [%\jvlndol-Z -yl)-

SR) { 4- BGdRrheanrengsalbkadiniol 3fylaktione2,2,2-trifluoro-acetamide
,2,3,4-tetrahydro-cycl openta [b] indol-2-yl)-

flgoro met hyl ] -[1, 2, 4] oxadi azol - 3-yl net hyl } - am no) - net
] phenyl} met hanol To a stirred sol ution of 27 ngy

IRBrgE Rbatipit R KA A?gf%f?% ) i
lt@ﬂ%ﬂryial\?é-la}f&ld)pe[dta 1Aﬂid>0&¢l)dhﬂjre 3nethyl]-[1,2,4] oxadiazol-3-ylmethyl}-
YIS0 ATV BV B et
]{b@ﬂienkdlﬂfbhjdlnﬂ7a¢h]!diliion].;mShlyté[naHﬁh()+dyb]$>pémm ibgimdioh2 'W-}Fﬁluoro -methyl]-
1S kasiioka e s o b Eugr i aRkeet SR L S 0,

mas gquenched with a saturated NaHCO aqueous sol uti on,
he crude product extracted with Et OAc. The

C ned organi c phases were dried over Na2SO ,

filtered and evaporated. Colum chromato

$T6 hslarrgdsiioh(lﬂ’rﬁap@ E(GhermoR pt (RoFRe- {f%rb%zm%agﬁéonalrw chloro-
fr ah r OC cﬂol él@{:@tﬁ@ iaBE oy omydrolAe®il] 41 ;4] oRadBazbt-B-yl}-
methy amine in 3m CHZ , at RT, was added 10 ul (0.1 mmol, 1 eq) trifluoroacetic acid
and 80 pl pyridine (1 mmol, 10 eq). Stirring was continued overnight, and the reaction
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-yl)-fluoro-methyl}-[1,2,4] oxadiazol-3-ylmethyl}-2,2,2-trifluoro-
acetamide as a light yellow powder, MS: 557 (MH").

Example 134
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i ndol - 2-yl)-fluoro-nmethyl]-[1, 2, 4] oxadi azol - 3-yl net hyl
}~am no) - net hyl ] - phenyl }-nethanol as a light yell ow
woaden2ssé/s: 581 (M) . Exanple 132 (RS, Si ) - PET/EP2005/002869
(benzenesul fonyl - pyridi n-2-yl - hyl)-7-chloro- | ,2,3
4-tetrahydrocycl openta [b]indole 132.1 To a stirred

0

S ' 11Pb U] oxadiazol-5-y1)- - -
gﬁ%?%ér?%ne?iﬁﬂgﬁo gyﬁﬁéﬁ’ gp %)lr%xr% agol ny) meﬂw&%&ﬁ) 1,234
at RT, was added 1. 7&trahy (P@Tbﬁ’eﬁ’t'?l lindglg eq.) of

Huni g s base. After conplete di ssol ution of the salt,

3362 9 (0.010 nol, 1 eq.) of sodium benzene sul f mat
and 0.52 g (0.002 nol, 0.2 eq.) were added. The

?&%{Ew gﬁgva 5 %IB%{'?S ing %'@Tcg%)gl{)F?e%ﬂhcgrgr%t[ggs%riégcgpqIﬁgt%rocycles,
P60\ I55- 75 1 98I tveeed piétanedE-Cilororietbylebmbemdd 1 Ardaxidgazole.

phases were dried over Na2SO filtered and dried under
$%Eun1to afford 1.86 g (80%
0

benzenesul f onyl net hyl - pyri di ne. 132. 2In analogy to

exanpl e 74.4, from 2-benzenesul f onyl meth

a9d sélytqd@:pbmo@rpfé% AN )eof orometl\llyl 3D yflenyi 1,2,4]oxadiazole
31 hhenaane stk T oms mpys.8 didlol2t vb eqirifhydincyal-epanlfaaenad 143 mg

2%%@9 5& S QIb-ETOMg-8 Werg

m c.m.xtur f di I
c éu e ot dias o0 SHTTing Was 13555 overnight, and an

3dﬂi@©ﬁ§l€3mg (6.6 myhoh Prik digheZXeiunbertwehgsulfinate were added and the

ﬁ%;&%%g %ﬁ{%g grgv\ggo%e&igts asFlre 8{ ? ag]ﬁ%e) ]éoﬂy $haZPEt was evaporated and

(therezehieg oilfvonyikepypi id FiOAcywashed with psztussied NeHCQ; sglufion. The
gtjg%nr %E'l%%g O YGLOPER Pf I@%zé@l 'ﬁﬁgféldecxnﬁrédaﬂorﬁéd Column chromatography

enzenesu

lonsilBagek Geptang/dtedy 8% ps@ﬁeép'zg é}g %ﬁ%ﬁ)wé 5§>§na EngA kogyﬁnethyl 3-
Sp(ﬂeiéﬂéllﬂ |o#gBadoMHo)= wiikadELEMS SR 1 (MH).

N-{5- [benzenesulfonyl (7-chloro-1,2,3,4-tetr

ah%dro cyclopenta[&]lndol 2-yl)- fluoro- nethyl]-[l

oxadi azol - 3-ybnet hyl }-2,2,2-tril uoro-acetam de

133.1

In analogy to example 74.4, from 5-benzenesulfonylmethyl-3 -phenyl-[1,2,4]oxadiazole
and cyclopenten-2-one was prepared 3-[benzenesulfonyl-(3-phenyl-{1,2,4] oxadiazol-5-
v1)-methyl]-cyclopentanone as a racemic mixture of diastereoisomers, white solid, MS: 400
(MNH,).

134.4

In analogy to example 74.5, from 3-[benzenesulfonyl-(3-phenyl-[1,2,4] oxadiazol-5-yl)-
methyl]-cyclopentanone and N-fluorobenzensulfonimide was prepared 3-
[benzenesulfonyl-fluoro-(3-phenyl-[1,2,4] oxadiazol-5-yl)-methyl]-cyclopentanone as an
off-white viscous oil, MS: 401 (MH™).

134.5

In analogy to example 19.3, from 3-[benzenesulfonyl-fluoro-(3-phenyl-[1,2,4] oxadiazol-
5-yl)-methyl]-cyclopentanone and (4-chloro-phenyl)-hydrazine hydrochloride was
prepared 2-[benzenesulfonyl-fluoro-(3-phenyl- [1,2,4] oxadiazol-5-yl)-methyl]-7-chloro-
1,2,3,4-tetrahydro-cyclopenta[b)indole as a brown solid, MS: 508 (MH").



In anal ogy to exanple 129.2, fromtetrahydro -
cycl opent a[ & ndol -2-yl)-fluoro-nethyl]-[I, 2, 4] oxadi azo

wo 285992886 hyl } - 1 soi ndol e-1, 3-di one (exanpl e 1POT/EP20851002869
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hydr azi ne was prepared - 126 -

[ benzenesul fonyl -(7-chloro-1, 2,3, 4-tetrahydro-cycl open
ta[fo]indoI-2-yI)-fIuoro-nqﬁﬁﬂﬁﬂglgs

[1 2, 4] oxadi azol - 3-yl }-nmet hyl aim ne as a |ight brown

of \?ﬁggﬁﬁ Nﬁéelizeﬁﬁé.]%;ngﬁ-(ﬁc 0130 %2-5 et yd{oec(:jy o%lelfllta I?Fndol—Z -yl)-

, 2, 3, 4- t et r dlupes-metlyyd|-opernled-&dibogglic did/nethyl saen- met
hyI] [1 52, 4] oxadi azol -3-yl}- nethylamne in 3nL
§§E 2 at RT, was added 10 m (0.1 mmol, 1 eq)
ri'fl uoroacetic acid and 80 m pyridine (1 nnDI 10
Stirring was continued overnight, and t

eq) .
rlééé@ g 6124 splirod apamoasotipesichetbyl astsT @mw@hl@ndg@pgr}ﬁ 175 g (0.123
v e{)g‘gg QP LARRYIdRM R éthﬁ%sﬁ?hyc(rb@lﬂbﬁﬂ@ﬁv@e%ﬁe@ ift bolution in 300 mL

Lpcpbusienpl) B ShorandBitltr &§0-127 ok IefoKedPayrere added.
Qe PeattioR bliytuke Wadstdrddriof ﬂ@lﬁﬁm&eﬁﬁ&modgn&wpm\sé ghéeparated and

| |

g@ﬂ ggﬂgge\ggéér@ﬁereﬁ ad’glr%’glf%m éﬂglzéy s to wéé % 15.229 g (72%) of (1-
,eﬂxo&}f&ﬂ&ﬂildalz«akmﬁe)fh@ei:ltmtlkiyeﬂj‘)ﬂl Fstetdsarlight gelldw3yild -
t et rahydro-cycl openta[fo] indole 134.1 From
F-gxdroxy-benzanidine and chloro acetyl chloride

aescribed in Heterocycles, 26(1), 163-73, 1987] was
prepared 5-chl oronet hyl - 3-phenyl -[1,2, 4] oxadi azol,
irs>4a girmg ssspansioned 398k BFommAb 59 eqPiPotapsitrptthogfe in 30mL

GHYQRERTBA DS InT Froheaec] d sdtutddn @f@@wag @26mhddl, 1.5 eq) ethyl formate

e okt oo gt o

thel &né 6NN EMAY theadidedy adstetlr Therng:amzam monttierisigitred for one hour at

T T
rivEtItgle. 'ereawcm/mdctu@ vets |ﬁlt‘|ererd@mddhe optainedsplihwas washgd with
S&&Kﬁ%& gﬁd Qi %g&ﬁqcﬂﬂﬂ gl%lg@a%tg (6bng |_|8%bbta§@t§rnt23k en

r.at sol uti.on.
'Hn@xycarbonyl -2- (1 ethoxy—ethyhdeneammo) e‘rle;enolate as an orange solids.

135.3

5 g (25 mmol) of potassium 2-ethoxycarbonyl-2-(1-ethoxy-ethylideneamino)-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 NaHCOj3 solution. The organic phase was separated, dried over
Na,SOy, 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 yellow oil,
MS: 156 (MH").

135.4

To a stirred solution of 1.74 g (11 mmol) 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) benzoyl 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,S,05 solution. The combined organic phases were dried over Na;SOa4,
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organi ¢ phase was dried over Na2SO, filtered and
evapor at ed. Col unmm chr omat ogr aphy on silica ge

W@ b@psiogased Et OAc 8:2) yielded 622 ng (77% PCT/EP2005/002869
of 5- benzenesul f onyl et hyl - 3- pipnyl - [1, 2, 4]
oxadi azole as a white solid, Ms: 301 (MH#). 134.3 In
ﬁhaiedgydhmp@xaﬂqbtcedr?ﬂesé to frielim65 mg (10%) of 2-bromomethyl-oxazole-4-

p +4]oxad|azole
SRR, sﬁ@gér o
%benzenesulfonyl (3 phenyl , 2, 4] oxadi azol - 5-
1333 net hyl ] - cycl opent anone as a racem c m xture of

di astereoi soners, white solid, Ms: 400 (MNH4 +)
ﬂrﬁé‘naﬁﬂo dyfto dRAHFEY 34.9, @&ﬁ%l%nzcﬂ’néh 1L 5:98ble-4-car Fo;gyhc agld ethyl ester

esul 3- phen xadi azo
?ﬂe‘i ﬁan Bty 5wéw eB'ﬁT&X P’sFl?an‘?ﬂeé‘Hg}Pngﬂ%@Vk@?ﬁzﬁiecﬂecarbox)’llc
s ethybgadgrad a Jrhite solid, MS: 296 (MH™).
[ benzenesul fonyl - f1 uoro-(3-phenyl -[1, 2, 4] oxadi azol - 5-y
k%?gethyl] cycl opent anone as an off- mhlte Vi scous oi
401 (MH). 134.5 In analogy to exanple 19. 3, from

[ benzenesul f onyl - fl uor o- Phen yl -
{mar@lag]ydsa geitaplel74.45trgin)2- henmxyd:sp fi

és%er%u%aopaﬁay b)odwar 3@1& @;} Qahegflrf&gylgfjésoxef&%{ﬁ%yl)

enzenesulf nyl
ngfﬁaggzo@ 47par Q))F/{,élg |ar91|d]met1;y @ﬁqebasoar racemic mixture of diastereoisomers,

&, o, yellbetoilavedpes @yElRpent a[ & i ndol e as a brown solid,
M5: 508 (M) . Exanple 135
, Si ?)-2-[benzenesul fonyl -(7-chloro-1, 2, 3,4-tetrahy
I'o-cycl opent a[ b] i ndol - 2-yl ) -
fl uoro-nmet hyl ] - oxazol e-4-carboxylic acid nethyl ester
Iig&alogy 7o exdnple 74.5.1f268mris [Henpdneartfanyh e vke-cad bpentilhrymethyl] -

SRABe- N&B%ﬁ gadqﬁ ﬂdes@eﬁ &(}?ﬁ @uérg gﬂ%omrhld%%s gfre&)ared 2-

acetimdic aci est er dYOC or| wer e
henzenesilfasyl-flromo G- ?PEO Frtorestyd)-mathyt] -oxzgolerd-catbexiglacid methyl
&t 418k a 3@l Biixthfe KifktdrBoidctBeriRls a WhiRWDil, K238 WaLE).

added. The reaction mixture was stirred for 10
{ggwtes The organi ¢ phase was separated and

In analagy to example 19.3, from 2-[benzenesulfonyl-fluoro-(3-oxo-cyclopentyl)-methyl]-
oxazole-4-carboxylic acid methyl ester and (4-chloro-phenyl)-hydrazine hydrochloride
was prepared (RS,SR)-2-[benzenesulfonyl-(7-chloro-1,2,3,4-tetrahydro-
cyclopenta[b]indol-2-yl)-fluoro-methyl]-oxazole-4-carboxylic acid methyl ester as a
brown oil, MS: 489 (MH™).

Example 136

2-(benzenesulfonyl-benzothiazol-2-yl-fluoro-methyl)-7-chloro-1,2,3,4-tetrahydro-
cyclopenta[b]indole

136.1

In analogy to example 134.2, from 2-(bromomethyl)-1,3-benzothiazole and sodium
benzenesulfinate was prepared 2-benzenesulfonylmethyl-benzothiazole as a crystalline
orange solid, MS: 290 (MH™).

oxglmletybokardané-carbdxylic acid ethyl
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dried over Na2SO, filtered and evaporated to dryness
to yield to 15.229 g (72% of (1-

we@rdvsxg2886 hyl i deneam no) -acetic acid et hyl estPCT/EB2085/002869

light yellow oil. 135.2 To a st28+ed suspensi on of
3.222 g (36 mmol, 1.05 eq) of potassium ethoxide in
3smp diethyl ether and 5nL EtOH at 00C, a sol ution of
3.849 g (52 mmol, 1. 5 eq) ethyl formate and 6 g (35

et hox ean no)-acetic acid ethyl
Bkl ShiRs AL 4 Hoh* S PROR BTy Benfartiandy end
syaapeptendZ@de Wik prerpamdtﬁ Grenméneswlfanyl-bersdoitinzod-2f grmethe])-
endietion et SN S i o s o7
fMEEDi on mixture was filtered and the obt ai ned solid
was washed with diethyl ether and dried under vaccum
tigg.yielded 5 g (6099 of potassium 2-
et hoxycar bonyl 2- (1 -ethoxy-ethyl i deneani no) - et henol ate

S iR B e EnRb 4 rohiriBsreteton e m e it

tglopenenoarphé NeflyodbssehwdtbnimideSvasipragmedd & (MZdnahlfonyl-

e
g%%zf’%ﬂg%"tl & ﬂf@‘g’?o 313%#{’1?1 9%}%1&?0316%%&% é&%%\%ét}l’ée Ydded
émdtetdwesosrcﬁrmas anelloy f@em,Mﬁ BYGEMF Vh sat urated NaHCO
sol ution. The organi c phase was separated, dried over

NegpO , filtered and evaporated. Colum chr omat ogr aphy
on sil i ca gel (heptane/ Et OAc 1:2) yi el ded 1.74 g (45%

f2 | - -4- i th te
@m il ﬁf%esﬁegmﬁ)?g@%s%e% Seytbeusihig Sor BimbrmetyD-
ofcldpefifan@né did Mmhlbm}@ﬂem;é) hydraﬂnahsadheelﬂoﬂaé ’W@S(pﬂepé:red 2-

Fala®yWmthfoh e Il R R TS

¢grlpemtegb |indole 2s eqa)celtmmmoyhremé dm’gpd@mmms ddatenl oil;TMS: 497 (MH").

reaction m xture was stirred under reflux overnight.

The reaction mxture was filtered, the filtrate was
extracted with CH2A 2 and Na2S20 sol ution. The

conmbi ned organi ¢ phases vvere dr #gd over Na2SO

,filtered and evaporatedt LY to yield 265 ng

(10% .,of 2- br ononet hyl - oxazol e-4- carboxylic acid

et hirs, st B{bateadsulfehylaw sedimetivb:oxazdl- A Whjethyl]-7-chloro-1,2,3,4-

tetrahydro-cyclopenta[b]indole

137.1

In analogy to example 135.4, from trimethyloxazole was prepared 2-bromomethyl-4,5-
dimethyl-oxazole, as a brown oil, MS: 190 (MH™).

137.2

In analogy to example 134.2, from 2-bromomethyl-4,5-dimethyl-oxazole and sodium
benzosulfinate was prepared 2-benzenesulfonylmethyl-4,5-dimethyl-oxazole, as a light
yellow oil, MS: 364 (MH™).

137.3



135.5 In analogy to exanple 134.2, from

2- br ononet hyl - oxazol e- 4-carboxylic acid ethyl ester
wapasseassam benzosul fi nat was prepared PCT/EP2005/002869

2- benzenesul f onyl et hyl - oxazol ¢29- car boxyl i ¢ acid

ethyl ester as a white solid, Ms: 296 (M+) . 135.6 In

anahaleyy fooex@?ﬁ@mél% B 2- Heﬁ@dﬂesulfonylmethyl 4 5- dlmethyl -oxazole and

nz quo | met h azol e- X
GGG ons i B Db B S R 3 e Oxol-2-y1)-metiy)-
2y{lopntanesuk b orpini¢ Bixinee afydidstqeribgrhyrs, Ir@t psildw oil, MS: 334 (MH™).
-oxazol e-4-carboxylic acid nethyl ester as a racemc

ure of diastereoisonmers, as an yellow oil, Ms: 364
?kZ&s 135.7 In analogy to exanple 74.5, from

[ benzenesul f on 3-oxo-cyclo rentyl) - K
5 é;z a@@ipéy to-exampldpd, &roar PdberzensAlfesyled: 5aﬁldnet yl-oxazol-2-yl)-methyl]-

élb té&hﬁﬁ%ﬁﬂ%@cﬁ%b dﬁyl% dRERR A 8fbRIoride was p epared (RS, SR)-2-

e dahesdnets! °e§aol%éﬁw¥ TS Vi

mydibplefrﬂa [dfindblasdsarlzhi gdiver il, MS 441 @H™. oi |, M5 382
(MH). 135.8 In analogy to exanple 19. 3, from

2- [ benzenesul fonyl -fl uoro- ( 3- oxo-cycl opentyl ) -nmet hyl] -
oxazol e-4-carboxylic acid nethyl ester and

(4-chl oro-phenyl) -hydrazi ne hydrochl ori de was

pr epar ed

(1 ?S,517?)-2-[ benzenesul fonyl -(7-chloro-1, 2,3, 4-tetrahy
drocycl opent a[ &]

ndol - 2-yl ) ~f | uor o~net hyl ] - oxazol e- 4- carboxylic acid
net hyl ester as a brown oil, M. 489 (M#). Exanple
136

2- (benzenesul fonyl - benzot hi azol - 2-yl -f | uor o- net hyl ) - 7-
chloro-1, 2,3, 4-tetrahydrocycl openta[ & indole 136.1 In
anal ogy to exanple 134.2, from

2- (brononet hyl ) -1, 3-benzot hi azol e and sodi um
benzenesul fi nate was prepared

2- benzenesul f onyl net hyl - benzot hi azol e as a crystalline



orange solid, Ms: 290 (M+) .136.2 In analogy to
exanple 74.4, from
wQ2snassesul f onyl net hyl - benzot hi azol e and PCT/EP2005/002869
cycl openten-2-one was prepared]3( -
3- (benzenesul fonyl - benzot hi azol - 2-yl - net hyl ) -
cydopent anone as a racemni c rBx4iipl® Of
di astereoi soners, as a white powder, Ms: 372 (MH)
§§a§B el anal ogy to exanple 74.5, from
- nzenesul f onyl - benzot hi azol - 2-yl - et hyl ) -
cycl opent anone and N-fl uorobenzensul foni m de was
pr epEilmdogtediiahiete nexstinimythe beilonahfingz&ients can be manufactured in a
gereﬁ{i&%'aﬁr ok rlrlet.hyl )-cycl opentanone as a racem c
M Xture of drast er eoi somer s, as a yellow foam WMs: 390
(MH). 136.4 In analogy to exanple 19.3, from
BrotQBa#gnesul fonyl - benzot hi azol - 2-yl -fl uoro-net hyl ) -
cyEcI opént anone and (4-chl oro-phenyl) - hyd);a;i gle
hydr ochl ori de was prepared 2- er tablet
Kemgkenesul f onyl - benzot hi azol - 2-yl -fl uor o- net hyl ) - 7-ch
= -t et rahydrocycl openta] b]indole as a
dr:gllf[:1 %hlg@ﬁ]ﬁf)??r&ﬁa @? di ast ereoi soners, br ownﬁb? mg vg00.0 mg
Macrognystaline exllidggee 137 235mg  43.5mg
[RsShRIrogs [ benzenesul f onyl - (4, 5- di net hyl - @zol - 2%'0)
s neé%qh%%- 7-chloro-1, 2, 3,4- tetrahydro-cycl mga[ b]/~-Y me
o 7.1 In anal ogy to exanple 135.4, i2bmg  15.0mg
Sadiurtshitlogdgadiie was prepared 2-brononet hyi(m— 12.04ng
) anlgaets%-oa(a ole, as a brow oil, M 190 . 137
lﬂng SRArOEVIEE exanpl e 134.2, from 1.5 mg 4.5 mg
(Eeprabibeiglithy| - 4, 5- di et hyl - oxazol e and sogigiing  350.0 mg
lﬁﬁ@?}?}ﬁ{!l finate was prepared
2-benzenesul f onyl net hyl - 4, 5- di net hyl - oxazol e, as a
Hydgreyprepylovetbilicellwsse 364 (MH+) . 137.3In @inggy tP0mg

X &heldy bl 66000m 2- benzenes
il | onylergg}t{ hyl- 4, 5-di met hyl - oxazol e and ~ 0°™8  16mg

1.3 mg 2.6 mg
Iron oxyde (yellow) 0.8 mg 1.6 mg
Titan dioxide 0.8 mg 1.6 mg

The active ingredient is sieved and mixed with microcristalline 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 ] -

WE y@bopsse anone as a racem c m xture PCT/EP2005/002869

of di astereoi soners, |ight yell oil, M 334 (MH)
137.4 I n anal ogy to exanple 19.3, from
3-[ benzenesul fonyl - (4, 5- di net hyl - oxazol - 2-yl ) - net hyl ] -
?/(gllng&q?t anone and (4-chl oro-phenyl)-hydrazi ne
chlori de was prepared (RS, Si?)-2-
[benzenesulfon I@éo4 5-di net hyl - oxazol -2-yl ) -nethyl]-7-
&lapeitles donmizing th ﬂawmlngsﬁéleaﬁéﬁﬂbﬁm@]nufmeé in asomyentional
Iﬁﬁmte ~yellowoil, M 441 (MH). Exanpl es Exanple A
M Coated tabl ets containi ng the foll ow ng
i ngredi ents can be manufactured in a conventi onal
@g@@{emsl ngredi ents Per tablet Kernel: Conpound ofpg p
ormula (1) 10.0 ng 200.0 ng Mcrocrystalline Per capsule
wmpdme)fz&naﬂmws 5 ng Lactose hydrous 60.0 ng 785.0mg
Povi done K30 12.5 ng 15.0 ng Sodi um starch
gg fate 12.5 ny 17.0 ng Magnesium stearate 1.5 my?0-0m8
Mﬁzemgal(c}(er nel Weight) 120.0 ng 350.0 ng Fil m Coat:20.0 mg
E%ﬁroxypropyl met hyl cel | ul ose 3.5 ng 7.0 ny 5 m
yet hyl ene gl ycol 6000 0.8 1.6 ng Talc 1.3 % &

Iron oxyde (yello OSmC;1 6rrgT|tand|OX|de08
%e Tompagents are 51eved and mixed and filled into capsules of size 2.

Example C

Injection solutions can have the following composition:

Compound of formula (I) 3.0 mg
Polyethylene Glycol 400 150.0 mg
Acetic Acid q.s. ad pH 5.0
Water for injection solutions ad 1.0 ml

The active ingredient is dissolved in a mixture of Polyethylene Glycol 400 and water for
injection (part). The pH is adjusted to 5.0 by Acetic Acid. The volume is adjusted to 1.0 ml
by addition of the residual amount of water. The solution is filtered, filled into vials using

an appropriate overage and sterilized.



The active ingredient is sieved and m xed with
mcrocristalline cellulose and the m xture is

w@e@sudmsed with a sol uti on of pol yvi nyl pyrr ol i BGIEP2905/002869
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wat er. The granulate is m xed -w3bh sodi um starch

gl ycol at e and nagesi unst €arate and conpressed to yield
kernel s of 120 or 350 ng resp€tdimgel y. The kernels are
| acquered with an agueous solution / suspension of the

above nentioned fil mcoat. Exanpl e B Capsul es
cent ai ni igompeurds|df g fogmihgiledi ents can be
manuf actured in a conventional manner: |ngredients Per
capsul e Conpound of fornmula (1) 25. ORTg Lact ose 150.0
nmy Mai ze starch 20.0 ny Tgffg he conponents are

si eved and m xed I%ﬂd fi G 9 7 [
Exanple C Inj ect ﬁnw—&érons can he Q\ol | ow ng

conposi tion: Compound o

- R*
Pol yet hyl ene G ycol 400 150.0 ngqAcet|i R"A¢i d ‘g, s. ad
pH 5.0 Water for injection sol uti ons REd 1RA The
active ingredient is dissolved in a mxture of
Pol yet hyl ene G ycol 400 and water for injection()
(part). The pHis adjusted to 5.0 by Acetic Acid. The
voI une is adjusted to 1.0 m by addition of the

¢gibal anount of water. The solution is filtered,

f| Iled into vials using an appropriate overage and
St er i li§ aedt@ensalsted. fra@Ppodnds of the formula (1) (1)

her e'isnindependently selected from the group consisting of halogen, -CN, -NO,,

-SO:Me, lower alkyl, trifluoromethoxy, -OR", piperidinyl, pyrrolidinyl, and -
NR"™)(RM), wherein RM is independently selected from lower alkyl and H,

X', X2 X3, and X* are independently selected from nitrogen and carbon, provided

that no more than two of X', X?, X°, and X* can be nitrogen at one time, and when

two of X}, X2, X3, and X* are nitrogen, nis 0, 1, or 2;

k is an integer from 0 to 1;

R*  isH;

R’ is H, alkyl, or halogen;

R*  is aryl, heteroaryl, alkylaryl or alkylhetefoaryl all being optionally substituted with
from one to five substituents independently selected from the group consisting of
halogen, alkyl, —OR*, lower alkynyl, and NR*R®, wherein R* is lower alkyl or -H,

? and R* independently from each other are hydrogen or alkyl, or NR*R*® is
piperidinyl or pyrrolidinyl, or R* is alkyl;

R’ is selected from the group consisting of

§—(oHy), —GCOOR ; —(CHy), —OR"
?‘@Hz)m ——CONR™R™. §—<CH2>m —CN;

g‘(CHz)m —aryl; and g“(CHz)rn —heteroaryl;
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nis an integer selected fromO to 3; Rl is
i ndependently selected fromthe group consisting of

wha0069e2856 - CN, - NO2, - SO2Me, | ower al kyi, PCT/EP2005/002869

trifluoronmethoxy, -ORl1, piperizfnyl, pyrrolidinyl,
and - N(R 11) (R11), wherein R11 is i ndependent Iy

sel ected fromlower alkyl and H,£ X1, X2, X3, and X4 are
i ndepen fromnit rogen and car bon,

Iy Iecte
provi af’ég aﬂa teneprdl haingmortignady xabstifgted xt onqemimyze positions with
Can benaiok maGreBudHtiteass iﬂd@@encﬁﬁ@y\@@%&e& ‘ﬂQ)nEfrﬁ% éroég’conswtmg of H,
s“an

e nit , or 2; [
|nt eggglongrbiqxgertagwi ‘%@H@VR-I VF%BBIF@ H, al kyl, or
hal ogen; R4 is aryl, heteroaryl, alkylaryl or
al kyl het egoaryl al I bei ng opti onal 'y substituted with
fr om oneRf ois pelestesdfeom tthe rareup redegistinip of |5, sﬂdyledbwet alkenyl and

|f g\%n rt gﬁﬁmﬁ andémﬁzzgéﬂ%gﬁ%vd}er e%ﬂ%@ﬁﬁ}{ Iato%er or inore positions

al kyl or thhwnemrz T20Td qﬁd@wamd&cpbnﬁéhthagfogenpnce@aﬁﬂ and -CH,OR,

ot her ar (1] or NR42R4A3 i s piperidinyl
or pyrro |§L>é ? ?&lﬁ)&ﬁ@l S aI kyl; R5 is selected from

the group conS|st|ng of - (CH2), COOR51; > (CH?2

)mOR5§z rs1 . (CH2 LCN; (CH2m
-aryl anc1 O(VEHa%chlr I_I‘getelroar | ;said aryl and
het er oaryl bei ng optl onal |y substitut ed at one or nore

Ber ect odF ikt RIShr s bshst &0 Res N (ahogeRaOH, “CN, CF, -

| ower al KgINF)d (CI—|2) VR53, wherein R51 |s sel ect ed

and al Ky1 G IRECaR QNI aseirk o i ismignty selected from the

| €-POS 0

2 ?bfg Wte ?ﬁﬁ%n@@%bg gllnzzl PO cg%%ggﬂwcﬁ(bg 105¢ "@(@) ~heteroaryl,

wher ei n Rj gs q_group consisting of H, alkyl C(O)CFg, -C(O)-aryl,
-C(O)-alkyl, .
—C(O)-heteroaryl, alkylaryl and alkylheteroaryl, and wherein said aryl,
hetetoaryl, alkylaryl and alkyl-heteroaryl are optionally substituted at one or
more positions with one or more of alkyl, -CN, halogen, -COOR”, and -
CH,OR*, wherein R is lower alkyl or —H, or R* and R*® together with the
atom to which they are attached form a ring;
or R is aryl which can optionally be substituted with benzyloxy, carboxy,
lower-alkoxy-carbonyl, hydroxy-lower-alkyl, halogen, carbamoyl, lower-alkyl-
carbar\noyl, 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 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, -NO,,



5

10

15

20

25

30

R52 is lower alkyl or - H R53 is H alkyl,

cycl oal kyl, -COOR55, -N(R55)(R56), -CH20H, -CN, CF3, -
WE@DNER9285CH2OR55 or - CONRG5R56, wherei n R55 i SPCT/EP2005/002869

i ndependently sel ected from 1t -group consisting of

alkyl ,- H -C(O-aryl, -C(O-alkyl, or -

c(O S@}M(f d@Wl} dl‘l%Ol’I&ﬂf&ﬁdyﬁG@R& fahdmN(Rél)mléy Pvherein RY is

al O - |
- OC? ?)ind% enﬂy éﬁl?ﬁ)te‘ﬁ%?‘é‘llg‘&%ﬁ(ﬁgﬁ §PQ% ary Iar )a/m d
xal X3 AR Xfar yl areaﬁiﬂepﬂélﬁi'eﬁtljﬂ sélattdd aroth, niteker @alYdarbon, provided

e e Sl RS U o
of akkybsx* W; X:hﬁh@gérhre n%% isand or 2CH2OR57,
wherein R57°is lower alkyl or - H or R55 and R56

hogetsr?élrlnwgﬁhfwlﬁé)tﬁtl@mto whi ch they are attached form
rlm{ or R53 is aryl which can optionally be

subst Ituted with benzyl oxy, carboxy,

R’ oweds-H ﬂlb)ﬁlyordaiidxonyl hydr oxy- | ower - al kyl , hal ogen,

arb
Rgl S hF‘{g&}/ﬁilhﬁggl nxéf‘f ?f éﬂeg%a n'iﬂlebemg 0 t1ona1gf dsubsututed with
f r omfiOno ofe tw five s@sutuent?sgledelwldemﬂ)eﬁléct@h&mmm& graupconsisting of

o SR B8 O e g s

Conmpounds accordlng to claiml, wherein n is an
sNt eger sel i s independently

f
eI e Tg&ecf ﬁlé EPBBﬁOI&Sé%@lgS i ng of hal ogen, -CN,
Iovver al kyl, triQuoronethoxy, -ORl1l, and
g X3,

NG a@%“ RO e Yo et e

are
i ndepend ntIy sel ected from nltrggen and car bon,

provi ded rmre 5 of X1 X can
be nitroden épﬂg}me t| ﬁ Wé)&%ﬁ))ﬁl X2,2X8; and

X4 are nitrogen, nlsO 1 or 2, is an integer from
0to 1;

(CH,),—aryl; and 5— (CH,),, —heteroaryl;

said aryl and 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*, wherein

*! is selected from the group 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
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(O)-aryl, -C(O)-alkyl, or ~C(O)-heteroaryl,
and R is selected from the group consisting of H, alkyl, -C(O)-aryl,
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R2 is H R3is H alkyl, or halogen; R4 is aryl,

heteroaryl, al kylaryl or al kyl heteroaryl, all being
W@piosomssé y substituted with fromone to five PCI/EP2005/002869

substituents independently sel&sted fromthe group

consi sting of hal ogen, alkyl and - OR41l, wherein R4l

i s | over -@(Qyalkys —C(®)- halerdaﬁyh akydhdgly ;;ié&%@lh&eﬁ%lrﬁcérﬁ:ﬁwherem said
ar

g?grln f ne %%&Pegga%gli aﬁ(y r}%ﬁ% gﬁ}’é%z %P@I@&Vﬂlb&ututed at one

sai d arybr amge tp@smonawth bet bg n@cweucxmlk)ﬂy @Qbﬁilb%éﬁt €BOORY, a
uent s

at one or s7po [ ti op e nore_susbt i
i ndepende(ﬁ%ﬁsew W:Lﬁvfeﬁé‘ﬂ@ BHprzGﬁ;'Ri #1chB °gbgether with the
hal ogen, aﬂon]&hkﬂiey&Bﬁatfe@hbc?ﬁo\/%mgmer ein Ro1 is
sel ected fromthe group consisting of H, alkyl, allyl
and al kylaryl, said al kylaryl being optionally
subst htistaﬁﬁlntager@éiectsd o] @tdPpsSi tions with one or nore
of | ower alkyl, -CN, hal ogen, -COOR 54, and -CH 20R54,
wherein R54 is alkyl or - H R52 is lower alkyl or -
H, R53id & iktegad s}élélcted%ﬁﬁﬁg% kyl, -COOR 55, -N(R 55)(R
56) , -CH 20H, - _CH 20R55 or - CONR 55R56,
wherein R55 is i ndependently sel ected fromthe group
seshatiabehtRhlah )5 [
G T hotarony yiEtbiably st sl TR neey I AR sl thereot
consisting of H alkyl, -C(O -aryl,-C(O-alkyl, -
Q- het@{ 5@{;& 0 L. and o1 o2 3
wher ei n sai ngfrd)s/ a@éOIfalln ?%grrl @ég‘{ng%{;& @%é/rem A of X, X5 X,
al kyl - hé‘pé%a&‘rgﬂlr %i“re optl onal Iy subst | t uted at one or
nore positions with one or nore of al kyl, -CN,
hal ogen, -COOR57, and - CH2OR57, wherein R57 is | ower
al Kyl ICompqmndp acR@Sdlaldo Rﬁ)ﬁonaxge:lalnms 1wd Ehwhé?&n@(laﬁfhitfbgen and
whi ch tgg%&r}g ﬁttagglagqs (f:a%m aring; mis an integer

r

sel ecte om0t

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. Compounds 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 claim 7, wherein Rlis ClL
9. Compounds according to any of claims 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.
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v is an integer selected fromO to 4; and
phar maceuti cal | y-acceptabl e salts and/ or

w@basogassat i cal | y-acceptabl e esters thereof. 3PCT/EP2005/002869

Compounds according to any onei3#- clains 1to 2,
wherei n each of X1, X2, X3, and X4 is carbon. 4.

Confgoun c[éorapcmdjlangardmgan ynpoge of claibailng 11t \Qh@rem k is 0.
wherein X1 is nitrogen and each of X2, X3, and X
carbon. 5. Compounds according to any one of clalns

1t d34, wPenpéounds acordingXa ahgos@bDdnBNdo B2, WheBin rI?’QE i—lyhalogen
attached to #Qe X2 carbon. 6. Conpounds accor di ng t

claimb5, OrfR#%in RL is selected from the group

conS| sting of hal ogen cyano nitro SO2Me, | ower

lé% %)2 g peri di n 7. Conpounds

r di nP T afﬁoé PRY prgaf g ?’énﬁél’f@éé{whﬂelnR is F or methyl.
Corrpounds according to claim7, wherein RL is C. 9.

Co oung/s accor di ng élg anyof clainms 1 to 3, wherein n

is 2 TRRAHIS AEOTdiRE &9 Amnens o daimis hto 14;milereini® ésatyl or

RL s halefgeftyl, dlbeikl BPQSHHIS s%&ﬂﬁt@& Wthtﬁ)mﬁloﬁl % ﬁQe substituents

wherein X2 is_ carbon, and onhe of

di r ect | yIGaPeReHl SFlsctﬁ%@oxzth@grwmlstm@nbmmm, a].kyl ~OR%,
accor di NgwdrQugayl, HNENRIEP 3l ot 1 #W?%,ﬁ{){l;o& tlg'[ }‘il‘ﬁ and R*

13. Corrpounds according to any one 0
wher ei niREPedently Herne groh aherrmee hydrogdnior dlioripeNRISR™ is piperidinyl

accor di %E\I/D?'ﬁ %}leogleRo{“&k,gl 11 to 13, wherein R3 is

F or ounds according to any one of
cI aims 1 to 14, V\hereln R4 is aryl or heteroaryl al |

g o I uted with fromo
SubSt 1 GenERngkaBHRBhL b S ontattiynt Fml e s selcted from
co 33|N th4 threggrofip htamsmymrg ofaialpﬁiyl, pyn@ﬁéd,,métﬁ}fl@pheih ké’ﬂhﬁbno -or di-
an -
and RasSTaurERBRRVRyReF i Tastiron hertiur e rdiadngen, hower
al kyl , a}ﬂcymmzcsmé‘ arsd wheein R dydefiged Byimrclimdi. nyl , or
R4 is | ower alkyl
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-fluorophenyl, or 3,4-difluorophenyl.

19. Compounds according to any one of claims 1 to 16, wherein R* is phenyl, 3-

bromophenyl or 3-dimethylaminophenyl.

20.  Compounds according to any one of claims 1 to 19, wherein R® is selected from

the group consisting of
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16. Conpounds according to any one of clains 1 to 15,
wherein R4 is selected fromthe group consisiting

wo@btwapeisys , pyridinyl, nmethyl, phenyl or nono-PECT/EP2005/002869

di substituted phenyl, whereinl¥he phenyl substituents:-
are hal ogen, N(lower alkyl)2 or OR41, and wherein R4l

i s defined in claiml. 17 rrpounds according to
any one of gd_a &h in ? Qhe 5 Of
mono- or di ést? t ed enyl wher&i 8/m h or

nor e substltuents are haI ogen. 18. Con'pounds accor di ng
to any one

clains 1 to 17 V\herel n R4 is phenyl, 4-
chl or ophen or opl 4- di f | uor ophenyl
109. Conpou?é\ds 39@&7@. ng ’any (@HQ%MC%N%XR%

wherein R4 is phenyl, 3- bronophenyl or
3-di net hyl am noph nyI 20 Compounds according to any

one of clai rei IS sel ected fromthe
gr oup consigﬁ(fj Oo&w])e Qg%e_f ryCH2) mN ;

(CH2)mC(]\IR52R5 1. and - heteroaryl ; said heteroaryl
bei ng optionally substituted at one or nore positions

Wi th 0Ng,;arhARp Haﬁ% bgﬁ&{m sumﬁ%ada%me ¥%r %ﬁ!r@?&ﬁﬁons with one

fromthe group consis H, hal ogen, Tower a

and ( CHRY VREZ sehpidtuents imdependently| seleeied o the E@L@rmplstmg of H,
consi st |h||a%}§glf1 1Bkvelaéﬂ®4'anfi?th¥)' %an‘g hakffyl aryl, said

al kyl ary elng optionall'y §u siltuted at one or nore
positions with one or nore of |ower alkyl, -CN,

hal ogen.pst COR o ﬁggldthe(gfg\%?iﬁonsmm%ro%'}rl‘ 5?}41 %dfyl 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
alkyl or —H;

>2 is lower alkyl or —H;

R® is H, alkyl, cycloalkyl, -COOR®, -N(R*)(R*®), -CH,0H, -CN, -CONH,,
-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(Q)-aryl,
-C(0)-alkyl, —C(O)-heteroaryl, alkylaryl and alkylheteroaryl, and wherein said
aryl, heteroarly, alkylaryl and alkyl-heteroaryl are optionally substituted at one
or more positions with one or more of alkyl, -CN, halogen, -COOR”, and
-CH,OR¥, wherein R” 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.

21.  Compounds according to any of claims 1 to 20, wherein m is 0.
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20

alkyl or - H Ris lower alkyl or - H R53 is H,
al kyl, cycl oal kyl, -COOR 55 -N(R 55) (R56), -CH20H,

WO BN5/0988INH 2, - CH2OR55 or - CONRG5R56, wher ei nP@5EP10985/002869

i ndependently sel ected from th® group consi sting of
alkyl ,- H -C(O-aryl, -C(O-alkyl, or -

A 1).- heCempotydls acaddlib® di£imSel @l eWhéreRRY §8el8¢ 8 Rom the group
consisting.of H. alkyl, -C(O-aryl, -C(O-al kyl, -

C( O - hef¥PBEPGPT al kyl aryl and al kyl het eroaryl , and
wherein said aryl, heteroarly, alkylaryl and

al kyl -heteroaryl are optionally substituted at one or
nore positipons with one or rejof al kyl, -CN,

hal ogen, -éeea(tsmg)maﬁd—oou 57§—ww¢ce|i2)1 R5Z %1 ower
al kyl or -'H, or R55 and R56 tédgether With the atomto
which they are attached forma ring; mis an integer

selected fromQo 2; and v is i nteger selected from

Qo 4. 21. g?;guggq,m s_acqmdiarhg]éo f _cl al 51

20, wherein mis 6.51“22. Conpoun ag%?ghng f%gﬁlf? 19

or 21, wherein R5 is selected fromthe group

consisting of -CN; and -(CH2), m- CONR52R51 wherein

R51 is 1t e (o) i.S1 d: o) , k

al lyi, iﬁﬁ%?ﬁ ﬁs{:%@f%%afr% the 1805 rc‘%‘tégﬂg-%&& fsﬁr f‘%%lééhyl’ allylaryl
at Wi t hopmeally maxe wfdil owsstiteted pt withGMe dramogenf lower alkyl, -CN,
-COCR 5 e 4 | b4.00n -1 H r@an .

| owner aﬁ%’ﬁe\%g{ Fibgrﬁjg{’ , ’ﬁ%@éﬁé %Q%Ylddgf il_?fea%‘d;igﬁ il‘ﬁslower alkyl or H
cl ai m lan®3wheeimpo indifinad eindilaign .o cl ai m 20 or 21,

wherein R5 is selected fromthe group consisting of -

het eroaryl ; said heteroaryl being optionally

sup&t i t Coagpoahdomeomtingrr daipozl 61 AnwhedeihRdiBaeloctedrfioem the group

susbti tuent gifli ngependent ly selected fromthe group
consi st FHYS68 A hal ogen, | ower al kyl and and, wherein

m v and R53 aré defiyned as in
g—'(CHz)m —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 (CHZ)VR53 and, wherein m, v and R™ are defined as in

claim 1.

24,  Compounds according to claim 23, wherein said heteroaryl is selected from the

group consisting of



claim11. 24. Conpounds according to claim 23, wherein

said heteroaryl is selected fromthe group consisting
wotawhesssen v and R53 are as defined in clai m 1BCT/REBO05/602869

i ndependent |y sel ected from H, 13l ogen and | ower

alkyl, D1 is Oor S, and D2 is O S, or NR58, and

wherei n, when said corg® )contakn§9ﬁ$o (CH2) VR53

groups, said groups may ‘be “Opti onal{ i ned t og& her

along\MttNthe%ﬁsgg& to whi “Nhey are %fﬂ%ched t oy Ny

forma an§>/§ . 2Conmpounds 'ding toN one of lﬁfN
ou

cl ai nms })¥ﬂD19, wherein R5 i% sel ected frgnwthe
consi stfng of - aryl; whereih aryl .is selfected from

the group consisting of: wherein R53 is as descri bed ;
in claiml, and wherein X5, X6, X7,X8 and X9 are

sel ected from carbon and nitrogen with the proviso
that no nore than tyw of X5, X6, X7, X8 and X9 can beN at
one time, \an (@Haein mand v are defined as in claim
1.25. Coppoupds accopgh N ﬁ*}ﬂﬂ ain124f?mherﬁin mis O.
26. Conp %pdﬁ\ggcord ng Sﬁcng one of i;ﬁgggNl to 19,
wherein RY isR heteroaryl geted from group
consi stind of oxadi azol yl # oxazblyl and Kenzbot hi azol yl ,
whi ch heteroaryl is optionally substituted with I'ower
al kyl, | ower al koxy carbonyl or phenyl, which phenyl
is optionally substituted with carboxy, |ower alkyl
car bonyl, carbamoyl or di (lower alkyl) carbanoyl. 27.
Conmpounds according to claim 26, wherein R5 is

5-met hyl - (I, )RXadi azol - 2- yl(CHR®A- benzoi c agi dr*

met hyl ester)-(l, 3, 4) gxadi azol -2-yl', 5-(4-benz i &Y 53
acid)- (1,19 ERHAROI - 2R Ni- benzarjisge) /<= (CH,)R
- (1, 3, 4) oxddi dzol - 2-yl, 5-(4- \ _p \_p

di net hyl bepizam de) - (1, 3,.4) oxa | azbl - 2-ylI ,
4- (carboxylic acid nmethyl est’er)-oxazo+ 2-yl

benzot hi = 2- Yl ns n ccoreh to a f

cl ai ms }&t%génﬁ 2 Xé ﬁairzagg ¢ eg%ﬁz}%g lﬁélaf%ﬁghﬁ ls%flg?p déndy sclected 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 (CHz2)\R> groups, said groups may be

optionally 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

g_‘(CHz)m —aryl:

wherein aryl is selected from the group consisting of:

5 X5/ ><\X7 53
(CH,),R /lk S (OHIR
X

. 53 . . . . .
wherein R™ is as described in claim 1, and wherein X°, X5, X7, X% and X° are

selected from carbon and nitrogen with the proviso that no more than two of
X5, X8, X7, X% and X® can be N at one time, and wherein m and v are defined as

in claim 1.



(la) wherein R, R2, R3, R4, R5, n, k, X1,X2, X3 and X4

are as defined in any of clainms 1 to 27. 29. Conpounds
waewsneissg to any of clainms 1 to 27, charact er PeEEPIN5/002869

formula (Ib) (Ib) wherein R1,-Btg- R, R4, R5, n, Kk,

XAl, Xv 2,X3 "andJ Xv 44 a. re as defined in any of

clains 1 to 27.30. Conpounds according to any one of
cl ai 1to0 29, .selected framithe. group cansisting of
Benzgg%'suofrg)r?yl’nﬁf%“f)r RE b Jam 24, ,hg,rqé@fré]tgroahydr o-li

-carbazol -2-yl)-acetic acid nethyl ester;

Benzepesul fonyl - (6-fluoro-2, 3,4, 9-tetrahydro-| H carbaz

ol - 2- gﬁ?) _ggggﬁ(lgdéaqcarqﬂgg mn)’égvte@? ,Cltalms 1t0 19, wherein RE is a heteroaryl
5 (i 7S, SléedfrBerthe prsildoasitingof(daditt Afi06:%rdlyl and benzothiazolyl,

4, 9-teiilré@‘[ dro-| H car.bazol - -yle?- pr.opi oni ¢ ‘aci d

net hy " erogrybis oghienally spasiiuved syt lompr alkyl( lpawer alkoxy carbonyl

puor oo2pBerdl, SeHieH pladyTi Optibh AR sBBARlted WHH carlPHPIoNE Gricyl

acid nethyl. ester; i
(i 75, %ﬁri?)’zﬁz BEhemd ot i ey Bylecarkamgil- 2, 3, 4, 9-tetrah
ydro-| H carbazol -2- yl)-propionic acid nethyl ester;
(17?S, %lr ?%;- 2-Benzenesu| fonyl - 2- (6-nitro-2, 3,4, 9-tetrahy
dr o- | 9%-- CaPBRYBfs 3ecgrding tordaimaid, whereimR msShyktheb{ 3,4) oxadiazol-2-
(i ?S, #, R\(23-Benzene 3 o291, 5-(4- ic acid)-
40 tﬁt > (hydr_o- £ Bel: %}2?%%{)%(}&%}@(%&0?23&1, 5-(4-benzoic acid)
? 1,3,4)oxadiazol-2-yl, 5-(4—benzamide)-(1,3,4)oxadiazol—2-y1, 5-(4-

dimethylbenzamide)-(1,3,4)oxadiazol-2-yl, 4-(carboxylic acid methyl ester)-oxazo-
2-yl or benzothiazol-2-yl.

10

15

28. Compounds according to any of claims 1 to 27, characterized by formula (Ia)

(Ia)

wherein R}, R% R®, R*, R’ n, k, x4, X2 X? and X* are as defined in any of claims 1 to
27.
20

29. Compounds according to any of claims 1 to 27, characterized by formula (Ib)

(Ib)

wherein R, R% R, R, R’ n, k, X}, X% X® and X* are as defined in any of claims 1 to
27.
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propionic acid nmethyl ester;
(1 ?S,SJ?)-2-Benzenesul fonyl -2-(2-chloro-6,7,8,9-tetrah

w@Q deosoRBfe pyri do[ 3, 2- b]indol - 7-yl ) - propi oni ¢ BCT/@P2005/002869

met hyl ester; (i?S,S - 141 -
R) - 2- Benzenesul fonyl -2-(2, 3, 4, 9-tetrahydro-1i
. f-carbazol -2-yl)- propionic acid nethyl ester; ( RS, 5

R) - 2- Bgn sul f.on rrethan | fon -234 -tetr
ahydr gg | ?@Hﬁ; 06893 %OE‘%i}é ? 2 HPoPie @Haéilxo %%ﬁﬁyﬁeéﬁpeﬂhe group
(J?5, S RreiisBagoénesul f onyl - 2- ( 8- fI uoro-2 3,4

9-tetrahydro i -carbazol-2-yl)- propionic aci d net hyl

gst4 eg t eF elﬁﬁg gs@foﬁyeln@aﬁ%g’!r %g’gty?l te%alwc;}o I? H{sabszel eyl @cetic acid

aci d net m)ethyés&ten;, (J?S,SjR) - Benzenesul fonyl - fluoro
(6-nmethyl -2, 3,4,9-tetrahydro-1 H carbazol -2- yl)-acetic

aci d met (1?5, S ?) o
Benzene SE Zgﬁéﬁﬂlﬁ%gﬂé&éﬁ%qr E:Qf, e aydnen] ff-earbrral 2 Biasestic acid
| - 2-yl) - methybesteracet i ¢ aci d met hyl ester;

(J?S, S R) - Benzenesul fon7l - (6- brono- 2, 3, 4, 9-t et r ahydr o-

| H b - - fl - ti id t

(05 51 et e TG fr S 2u s TR etar e tnebazol-2-1)-
- 5H pyr i popnde adid inredliofl edteryl ) - f | uor o- aceti c aci d

nmet hyl ester

(75, esoneenssl L OLIRIR S 08203 o ol 2.0

met hyl epropronic acid methyl ester;
(J?S, SJ?) - Benzenesul f onyl -(6-brorm 5-fluoro-2,3,4,9-te

trahydr OGéS]SR)fZi %%&%é&hfon%:y—l % tHy r203 2 8 ’érghyac'i%o qH—carbazol 2-

nmet hyl est
S, S- R) - 24 Bermsoms atiflongthyl2stez- chl oro- 1, 2, 3, 4- t et rahydr
ocycl openta b]indol -2-yl)-propionic aci d net hyl

ester; .
(135, SaFs Rh B e ianvl 2-66-pisrqs2 S retsahydsp- | Hrqadhagol-2-vD)-
dr ocycl gpepioajic d4sfd matiyl 2ststt ) - pr opi oni ¢ aci d net hyl

ester;

(RS,SR)—2-Benzenesulfony1—2—(6-cyano-2,3,4,9-tetrahydro-lH—carbazol-Z—yl)—

propionic acid methyl ester;

(RS,SR)-2-Benzenesulfonyl-2-(2-chloro-6,7,8,9-tetrahydro-5H-pyrido[3,2-
b]indol-7-yl)-propionic acid methyl ester;

(RS,SR)—2-Benzenesulfonyl-2—(2,3,4,9—tetrahydro- 1H-carbazol-2-yl)-

propionic acid methyl ester;

(RS,SR)-2-Benzenesulfonyl-2-( 6-methanesulfonyl-2,3,4,9-tetrahydro-1H-

carbazol-2-yl)-propionic acid methyl ester;

(RS,SR)-2-Benzenesulfonyl-2-( 8-fluoro-2,3,4,9-tetrahydro-1H. -carbazol-2-yl)-

propionic acid methyl ester;

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

fluoro-acetic acid methyl ester;
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(S, S)-2-Benzenesul fonyl -2-(7-cyano-1, 2, 3, 4-tetrahydroc
ycl openta] b]indol-2-yl)-propionic acid nethyl ester;

WO 2RSORSR) - 2- Benzenesul fonyl - 2- (7- et hyl -1, 2, 3PEFERL005002869

ydrocycl openta[ b]indol -2-yl)-ptopi onic acid net hyl

ester; (

RS, Si ?) - %%&%Bgrmeﬁmifbnﬂmmwbdﬁmethﬁ B3 459t Bt BIKAL O Sarbazol-2-
ycl opent gy bl it | uoro-acetic acid nethyl

ester; %% mge%% l%’e‘c’g%lfonyl (7 bromo- | ,2,3
4-tetrah¥dro cgcl op ent a [b ] i ndol -

yl) - f | uokSaeBenzenesutfonyt (ydyans e 4,9 tetrahydro 1H-carbazol-2-yl)-
(J7?S, S 2 Bense E_rpe@%( chloro-1,2,3,8-tetrahydro

-4, 8-di azacycl oggﬁﬁg )%lﬁ%grﬁ 2-yl)- £ uor o-acetic acid

rret hyl ester:;

(i 75, S- RRBEh-Benssunstlfonil=(6brbmon3 8,9 tetrahpdro, 24 3atbabl-2-yi)-
t rahydr og]yggpﬁ ];; I yl)-fluoro-acetic acid

met hyl ester; (J?S @icé&) mvgffzsﬁtéré:nesuIfonyl - (7-brono -

8- fluoro-| 2 3,4- tetrahydr Chﬁld opent af

b] i ndol - CRSIR):Banaenasulonsili(-chlrird-67%8,Bytbtratstdes-5H-pyrido[3,2-

(i?S,Si 2 6 .
2,3, 4,0- téﬁcg?;/}élr ol”?ﬁf)%%eﬁ SaSS IVl $tes  hapht hal ene-1's
ul fonyl ) opionic acid nethyl ester;
(i ?S, 5i A )Rii& )eBegaennswlfonyd-(4- bQOmet%-ﬂhWZ}SJLLH—teaxrahﬁ@l-HZ—carbazol-
-yl)-2-( I ) propi oni c acid
met hyl Il?l) Mlédaga&aé 1319{1‘%9%% oro-2,3,4
JO-tetrahydro- IH-carbazoI 2-yl)-2-(3, 4- di chl or obenzene
sul f ony! (RS Sp‘?r)zfpﬁnéme@ul&ny&(mmb Sefteno:2,3,4,9-tetrahydro- lH—carbazol—
(. ?S, Si 2).9B- f(u@r@%é’lfc tﬁllypes &t rahydro-1 H carbazol -
yl)-2- (toluene propi oni ¢ acid nethyl
ester;

(i 25, SIARSHR) 6-Benzenesulfomylp- -67-tdprafydsbtdtiahydrcbazol - 2
;%'t ) y2 (eczglgﬁ&ﬁgfb\]&gElFQWﬂ}Jp%}ML did %e?l@l%ﬁler(i acid
(|’?S Si ~ %ts g&Z Chl or o- benzenesul fonyl ) - 2- (6-chl oro-2
-3, 4, 9- t(@5:S ;ZdB@ZFma}fméd (7- brcynq-lrir?o@tctmhydml d

met hyl tiBpent 2-
| Sy SberteRlinde b 2 PPl S MEMASHER _ car bazol -

|’>SSJ
2-yl)-2-

| or o- tetra

2- 7
(gl ,SR)-2—Benzenesulfonyl—2-(7-cyano—1,2,3,4-tetrahydro-
cyclopenta[bJindol-2-yl)-propionic acid methyl ester;

(RS,SR)—2-Benzenesulfonyl—2—(7-methy1—1,2,3,4-tetrahydro-
cyclopenta[b]indol-2-yl)-propionic acid methyl ester;

(RS,SR)-Benzenesulfonyl-(7—chloro~1,2,3,4—tetrahydro—cyclopenta[b]indol—2—

yl)-fluoro-acetic acid methyl ester;

(RS,SR)-Benzenesulfonyl-(7-bromo- 1,2,3,4-tetrahydro-cyclopenta[b]indol-2-

yl)-fluoro-acetic acid methyl ester;

(RS,SR)-Benzenesulfonyl-(5-chloro-1,2,3,8-tetrahydro-4,8-diaza-

cyclopenta[a]inden-2-yl)-fluoro-acetic acid methyl ester;

(RS,SR)-Benzenesulfonyl-(7-bromo-6-fluoro- 1,2,3,4-tetrahydro-
cyclopenta[b]indol-2-yl)-fluoro-acetic acid methyl ester;



benzenesul fonyl ) - propi onic acid nmethyl ester;
(1?S,Si?)-2-(6-Chloro-2, 3,4,9-tetrahydro-1 H carbazol -2

w0 pdos2866l- f | uor obenzenesul fonyl ) - propi oni ¢ aRCTHEP2005/002869
met hyl ester; (i?S,S - 143 -
R) - 2- (3- Chl or o- benzenesul fonyl )-2-(6-chloro-2, 3,4,9-te
t r ahydr o{R$ERI-Bemasnesubfonyly (7dhropice Biftnoasil L, ety hydro-

(25, & o) P ERBl AR TR ol R G2 5, 4, o
2

-tetrahydro-| Hcar bazol - 2-yl)-fluoro-acetic acid
net hyl eé]@@ﬁlg)-g—(6-Chloro-2,3,4,9—tetrahydro-1H—carbaZol—2-?11)-2-(na)phthalene-l-
-2- y| -

S, SR - (6 ro-2.3.4 dro- 1 H car bazo
fIuoro-(gﬂgﬁ&@H%Béﬁggﬁggﬂ%ggﬁig¥@sacetic aci d net hyl

ester;

(i 75, 5i ?§RGEREAH (61032, 3,49-tebhphydifp-chiegals DaJO- trdphthalene-2-
[)-(3, 4-dj r f - . fluoro-acetic acid

et hyl - eo D RBRAR R RR e T 5007, 708

tetrahydro - | H carbazol -2-yl)-fluoro-(pyridine- 3-
sul f onyl §RS.8R)e2-(6-Giorg-hdtkifytetreldrn: 1 H-carbazol-2-yl)-2-(3,4-dichloro-

nmet hoxy- £ ) - [ id nmethyl ester;

(JRS, Si ?‘9{%%ﬁ?ﬁ‘?@’@%‘%@%‘ﬁgéﬁﬁfﬁﬁ%@ﬁf&ﬁ chloro-1,2,3,4
-tetrahydro%églopenta[ b]i ndol - 2-yl)-fl uoro-acetic

aci d net R:SEs2-€¢-Chloro-2,3,4,9-tetrahydro-1H-carbazol-2-yl)-2-(toluene-3-

J?S, Si ? = &F -}, 2. hydr o- | opental b]in
éo|-2-§|%9€%ﬁ§3%?5%65¥%5ﬁ%éﬁéﬁ%ﬁﬁfgn;F)?deffc ac?d]

thyl ester;
?F?S?/Si g@%sﬂ)@ﬂ(@C@lqrp-zz,sfl,&tp@ahmgdﬁewucﬂmma{(b}mathoxy-
dol - 2-ylpgs = 1ar0- | fonyl)-acetic
aci d ot lorRBl Al picgBlieaaRRRRRA R, OV
)-(7-Chloro-1,2,3,4-tetrahydro-cyclo
r ent a[ b] (59e81)-2(3Chlqrg: benginesulmybeht @ nbloud-2 Sy9-Yetrahydro- 1 H-

f | uor o- aggt i,61-aGid ' .
(i?S,Si?)-(7-C%ﬁ%?%g§%g¥%?§?%gﬁpg ?ﬁ?o-cyclopenta[b]in
dol - 2-yl)-fl uoro- yridi ne-3-sul fonyl) -acetic acid

net hyl e()giSéR,)—%—w—\@ ro-2,3,4,9-tetrahydro-1H-carbazol-2-yl)-2-(2-methoxy-

-2-(7- . AL etr . ta[ b]i ndol - 2-
TR A s g T e o M

ester;
(RS,SR)-2-(6-Chloro-2,3,4,9-tetrahydro- 1H-carbazol-2-y1)-2-(4-fluoro-

benzenesulfonyl)-propionic acid methyl ester;

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

carbazol-2-yl)-propionic acid methyl ester;

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

benzenesulfonyl)-acetic acid methyl ester;

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

carbazol-2-yl)-fluoro-acetic acid methyl ester;

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

benzenesulfonyl)-acetic acid methyl ester;

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

benzenesulfonyl)-fluoro-acetic acid methyl ester;
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(RS, S
R) - 2- Benzenesul fonyl - 2- (6-chl oro-2, 3, 4, 9-tetrahydro-1H

WO e@slogesss - 2-yl ) - propionic acid; ( PCT/EP2005/002869

RS, 5i ?) - Benzenesul f onyl - (6- chl d4b- 2, 3, 4, 9-t et rahydro I
H car bazol - 2- - fluoro- acetic acid, (J S, SR) - 2- (|
- Benzeneé@&ﬁﬁ%&@ ~Chlgret hdyp-tetrahydro- 1H-carbazol- ~2-y1)-fluoro-(pyridine-3-

- et hyl - §ﬁl@<%/4y}) ?ceﬁg la&[i?n&h}gl egtgr?_

t et r ahydr o- carbazole;
) - 2- Benzenesul f onyl - 2- (6- rret hyl -2, 3, 4,9-tetrahydro-1|i
- car bazokRSSRyAJ C[bﬂ@prbhﬁﬂrhetre};lydro cyclopenta [blindol-2-yl)-fluoro-(3-

ore AR L

(i1 ?S, Si ?)-Benzenesul f onyl -
b- chl or 0{RS, SR%KZ*D@@ID&WMSMMBF(Hadxbérozl,yb)éktetrahydro-

(6- ont or SR SAIbliFor 2R rs SSRRAERISRL AN,

2-fluoro-N-nethyl - acetamde; ( RS, Si ’?)-2-
Benzenes (RS8R (Z- MOTOth»@,ﬂdeﬂral‘B’dBQ~¢y¢1®pam:lﬂbdihdcly24yl) prbro-

talb] mighe il )- g peca R dubsselam der (S:S

9-tetrahéﬂio | H car bazol - 2-yl)-2-fl uoro-2-(3-
f | uor o- bek®E&REE1Chimg1)2, M rtetrahyidr acpdaprintieb i dol-2-yl)-fluoro-(3-

RSy SJ7) - il SRk By Padb LAl el opent albl i

(3- fI uoro benzenesul fonyl )-N-net hyl - acet am de;
(RS, SJ7) (BS, 8RN Fehbbupfighist-terdgduirplapedtdblindolt 21 aByi-difluoro-

dro-1 H cgg ]
2-f 1 uor o- N %{%:urrgé}tl g-l)dug{:oe? e 3C1d methyl ester;

(#S, S) - 2- Benzenesul f onyl --2- (7 cHoro-1, 2, 3,4-tetrahydro
cycl opentR:SR)-(7-Chloro- 1 2,3,4-tetrahydro- cyclopenta[b]lndol -2-yl)-fluoro-

b] i ndol tamd
(?I’Pg gJ’Pﬁ)}%d%%ezS sil Zm":?u-ﬁgg {EM}IA 1?oalml—l- garbazol 2
-yl)-2-fl 2-

fl>/u2)r 0- b@ijﬁgél%e%ﬂﬁ%ﬂiﬁwwl,N3N-fdtrﬁb)td1y+cydoptr&aibdmdol -2-y1)-2-

yar o TSR AT R PRae e S8 R e

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

propionic acid;

(RS,SR)-Benzenesulfonyl-(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-1H-carbazole;

(RS,SR)-2-Benzenesulfonyl-2-(6-methyl-2,3,4,9-tetrahydro- 1 H-carbazol-2-
y1)-propionitrile;

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

propionitrile;

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

fluoro-acetonitrile;
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(3-fluoro-benzenesul fonyl)-N, N-di net hyl -acetam de; (J
S, SR) - 2- Benzenesul f onyl - N- benzyl - 2- (6-chl oro- 2, 3, 4, 9-t

we@tooaysso- | - PCT/EP2005/002869

car bazol - 2-yl ) -2-fl uor o- N- mret hid5-acet am de;

(1 ?S, SIR)-2-Benzenesul fonyl -2-(6-chloro-2, 3,4, 9-tetrah

ydr o- | H CRY% Bz diBepzgrieyulfonyl-2-(6-chloro-2,3,4,9-tetrah dro-1H-carbazol-2-yl)-

N- (4- cyan 12Y/ | ) 7121 | N- net hyl - acet ami de;

(i %S, S ??%ngggeé@ﬁ%%‘?@% (4- br ono- benzyl ) - 2- (6- ch

|l oro-2, 3, 4, 9-

t et r ahy dtRS$R}-2dehzensbul fonyl-3-(2-chlarorle, N4 retrityidracet ani

de; . _2-v1)-7- _N- . ide:

(i 23, si 27 ReaRblideliz- i ivoro Napsthylsacstemideiq_ ot r ah

ydro-| H -carbazol -2-yl) -

N- (3, 5- d{RS &R B HeThtgro) 2,2 41N tetralyedo rild Haydbaz ex-glyi M Buoro-2-(3-

(1?S,S Ry-4-( = Sy -2-(6-chl oro-2
4ot oty FRRE RO el sl

-fl uor o-acei yl ] - net hyl -am no} - net hyl ) - benzoi c
RA,SRYs2-47-Chlors; 82,3,4-tetrahydro-cyclopenta[b]indol-2-y1)-2-fluoro-2-

t
2RGSOyt KOmEhly RO Ot et ranydr
-yl -fluoro-acetyl]-nethyl-am no}-nethyl)-benzoic
ci d net (RA.SRs?-Benganesilfing)-2-(6-chBen2ehvh 8 ikt drydro— HR2edrBazol-2-yl)-
- chlor oz-ﬂuérog- : ?diéa%%l{y?—'ﬂ%rﬁgdef f-carbazol -2-yl) -
o_ - -

-t
-2
c me

{
c

T2y,

[
a
2

< T W T M
N—r

DO~ NW

N- ( 2- cyano- benzy uoro- N-nmet hyl - acet ami de; (J?S,S
R) -N-Al |l yl - 2-benzenesul fonyl -2-(6-chloro-2,3,4,9-tetra
hydr o- | I—éh%ﬂb)zb&n@nwa@;’ -2 Brcblokb ek htetadeidaod de;
(i?S,'S

R) - 2- BenPSnEERbfindol 2yl 2 fqoro NON-dimethyyliacetamide; o ¢
f-carbazol -2-yl) -
N- ( 3- cyatfsL PR {6-Chiorpl 2:345-tRralstdng LR cabaznl deyl)-2-fluoro-2-(3-

2-yl)-2- - tayik - am wehhyl ) -b '
e P
J3>4,9-tetrahydro-I|Jf-carbazol - 2-yl) -

2-f1 uor o@@i@d&&@ﬂ@meb?ﬁ#ftebémﬂychyﬂomréaMinrdabétyé)ﬁi-ﬂuoro-z-

de; (RS, &Ry N NG _ -

[ (Eesengeneéﬁ?l ?%r?ylfe-n ? f%eglrﬂgqn(yp- Ir\rIfaI\tI t%l/?j-e t[th %C,eﬁnélg &di azol - 2- y

) -nmet hyl] -

72 c gr oYGIJ,SzS,@,-%Bte@zemaw}f@ml-.w@qn@ﬁe%(@r[:bl]orqraél,w-te(ts;hydro-1H~

- 2_ 9 9. N _ . .
[(R) - BengararebtpLZiluer oot mepylaceamidss 1 3 4] oxadi azol

-2-yl) -methyl] - 7-chloro-
1,2, 3, 4-&Re%&léhir@mze@wﬂﬁ@p@ln%é@ﬁ]ﬂorwsﬂfb?-tetrahydro-1H—carbazol-2-yl)-

AN - boi A5z [1,3,4
(R 2: [(S)BoARENESHY 9Milord Nkt et -1 3. 41 ox

(RS,SR)-2-Benzenesulfonyl-N-(4-bromo-benzyl)-2-(6-chloro-2,3,4,9-
tetrahydro-1H-carbazol-2-yl)-2-fluoro-N-methyl-acetamide;

(RS,SR)-2-Benzenesulfonyl-2-(6-chloro-2,3,4,9-tetrahydro- 1H-carbazol-2-yl)-
N-(3,5-difluoro-benzyl)-2-fluoro-N-methyl-acetamide;

(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;

(RS,SR)-3-({[2-Benzenesulfonyl-2-(6-chloro-2,3,4,9-tetrahydro-1H-carbazol-
2-y1)-2-fluoro-acetyl]-methyl-amino}-methyl)-benzoic acid methyl ester;
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7-chloro-1,2,3,4-tetrahydro-c7cl opent a[ b] i ndol e;
(J?S, S

w0 2@5/0p28Benzenesul fonyl -1 - (5-nmet hyl -[ |, 3, 4] oxaPCHEP$002602869

yl)-ethyl]-7- - 146 -
chloro-1,2,3,4-tetrahydro-cycl opent a[ b] i ndol e;
(i ?S, SR (-Q&(Sébﬁzmmﬁsﬂ(ﬁwﬂafG6udﬂasmp:t,3,a,%ﬂeq&nﬁd@zgy_-c;r—bazol_z_YD_

yl - met hyh\_ro &0t ol 1\ 5 N -

3 3 a- ot Y Shoi e N R P ey gecetamides

(J?S, S ?) - 2-£Benzenesul fonyl - (5-cycl opropyl -[ 1, 3, 4] oxa

di azol - 2{§$§ )—N—éBYlo%bemn¢sxﬂfonyl-2-(6—chloro-z,3,4,9-tetrahydro-1H-
7-chl or o- A1t et dg Q- | opent.a[ b] i ndol e;

(RS, SR) - ﬁéﬁ%é‘iéézgs%@éﬁiﬁn%ﬁﬁ%ﬁagﬁ pyl -[1, 3, 4]

oxadi azol - 2-@1\{I ?2 -fl uoronet hyl ] -

6- chl or o{BS,8R): Sepeaneatifayb2+ (B-ahbrb ez 8; tetrahydro-1H-carbazol-2-y1)-

I ?S, SK - Z 1Lt L~ 7-dbl.oro-1.2 3, 4-tetrahy
<(3Ir ocycl ég{é?t- %ﬁgﬁ%ﬁﬁgﬁfmﬁw uegg)giaﬁ%tf‘ﬂ? F-11
, 3, 4] oxadi azol - 2-yl }-di met hyl am ne; (-RS, SR) - {5-
[ Benzen eé@ﬁﬁf@n%ﬂ({ [&é-lieﬂzcitﬂsdrf@yl-}( 6-chloro-2,3,4,9-tetrahydro-1H-carbazol-

b} hdor - %‘%F@Wﬂ%ﬁ%ﬁ%ﬁ%ﬁ%ﬂi&?%mfﬁmaamnazm acigs )

- di rrethé{ﬁ- am ne; (RS, SR)-2-
[ Benz eneRi-$nBentenssudtop -Eféﬂtﬁﬂoro-[2;]3,,1294¢t®a€rﬁ/@|jr@ZH£arbazol-2—yl)—

5-yl) - N-(3- .

7~ thl or oo TS G B Y bbb rasamide

(J?S, SJ?)-5-[Benzenesul fonyl - (7-chloro-1, 2, 3, 4-tetrahy

dr o- cycl Za%ge‘ff{)a%'lbﬁfﬁ@@ﬁsmf@mfbtmwiﬁ@mmﬂt [8y8,4] okddiZzof-p-y1)-methyl] -

oxadi azoy.erid=Lar j | t hyl~€est er;

(i ?S, Si gﬂ)’ ??léf([? %’é%ﬁ%?&@?n9{45?’79%%‘?]2?%03%, 2,3, 4-tetrah

ydr ocydo&ent ai{

b] i ndol - @)+ )(Rj-Bearapesdfomyl-flugto- (5-uieturhdl, Az xadiaydl) 2-§B-methyl] -
t hanol ; o -Dr_ N f - -chl oro- |

. 2,3, 4- t%etb }Flgfﬁ?g%zbs?%§%ﬁ§g§‘§’?g’§%’ﬁ%ﬁ{%‘b‘f"-¥e’z- yl)

-fl uoro- m;t hfll l -[1 ,2,4] oxadi azol e-3-carboxylic

aci d: (R)-2-1(S -Benzenesulfonyl—ﬂuoro-(5-methy1—[1,3,4]oxadiazol_?_-yl)_methyl]_
(1 ?S, SR)7.55 ] | == -1.2,3,4-tetrahyd

f 0- oycl o%g}rﬁl%?[ag’]éf A dg#{ai&&% qﬂ:lop%maﬂg]?nddlg,

2-yl)-fl uaro-net hgl ]1-11, 2, 4] oxadi azol e- 3-car boxylic

aci d ami(@8:SR)-2-[1- enzenesulfonyl-1-(5-methyl-[1,3,4]oxadiazol-Z-yl)-ethyl]—7-
(i ?5,Si? = Z Q.g;a# - (7~ -1,2,3,4-tetrah

ydr ocycl%%%ﬁtlg%?’%?&?n 0 5%9%%)8&11[?5%?%1%%t hyl ]

-[1, 2, 4], _oxadi azol - 3-yl } -di net hyl am ne;

(i 7S, Sj RROPRER GrepzenepylBughflapre- Dehslomadiatdl @nyl methiyl) o-chloro-
0- (3- rrEtlr,DﬂS,Zit—tetrahydro—cyclopenta[b]indole;

(RS,SR)-2- [Benzenesulfonyl-(5-cyclopropyl-[1,3,4] oxadiazol-2-yl)-fluoro-
methyl]-7-chloro-1,2,3,4-tetrahydro-cyclopenta[b]indole;

(RS,SR)-2- [Benzenesulfonyl-(5-cyclopropyl-[1,3,4] oxadiazol-2-yl)-fluoro-
methyl] -6-chloro-2,3,4,9-tetrahydro-1H-carbazole;

(RS,SR)-{5- [Benzenesulfonyl-(7—chloro-1,2,3,4—tetrahydro~

cyclopenta[b]indol-2-yl)-fluoro-methyl]-[1,3,4] oxadiazol-2-yl}-dimethyl-
amine;
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(S, S)-{5-[Benzenesul fonyl -(7-chloro-1, 2, 3 4-tetra

[1, 2, 4] oxadi azol -5-yl)-nethyl]-1, 2, 3, 4-tetrahydro-cycl
openta[b] indole; (i?S'S

WO 2005093866 0- 2- [ ( 3- chl or o- benzenesul f onyl ) - f | UOPCF/EB2008002869

hyl - - 147 -
[1,3,4] oxadi azol -2-yl)-nethyl]-1I, 2,3, 4-tetrahydro-cydo
pent a[ b] (R8ERE{5-{Bagessulfonyl-(7-chloro-1,2,3,4- tetrahydro-

_\% gp{eﬁt gﬁﬁﬁfﬁ%ﬁﬁhg&”{} D(f{“l?g? 151%[@(1“?]’5% SadSasb ﬂtfi?nethyl-
[1, 2, 4] orendiiazol - 3-yl met hyl } - i soi ndol e- 1, 3-di one;
(J?S,5

el opent SR Ranp A Ak SRS R Ry o Bl S methy)-
[ 1, 2, 4] oXadbiaedl,2,34ytetrahyelr drgydopenea[blindole;
(|’?S Si ?)-{5-[ Benzenesul fonyl -(7-chloro-1,2,3,4-tetrah

I
D11 ndol - S0aL Pl T N e L
yl }- di mdt uorgringidyl]*[(L,2,4] oxadiazole-3-carboxylic acid methyl ester;
RS, Si ?)-{5-[ Benzenesul fonyl -(7-chloro-1, 2, 3, 4-tet xahyd

rocycl o

b] i ndol Pee, % P [Repzenesulfonyl-(7-ghloropl 23 dntstraliydeo | o 1

yl} - died en‘m{ﬂp Iiedol-2-y1)-fluoro-methyl]-[1,2,4] oxadiazol-3- F]} dmethanol;
ydro

cyclo en

] i naot -9 ?Ié T Beren ety (7 ehloso A s A aatydre-yfippsaa blindol-

yl}- di ei'bf mrpm:_nethyl [1,2,4]oxadiazole-3- carboxyhc acid;

(- R5, SJ?)-2-(Benzenesul f onyl - benzooxazol - 2-yl -fl uoro-m

ethyl)-7 r I ; -
2.3 4-t eg%%@d?oB%nzg egulef%r%yé g 8I1é2 3% tetrahydro-cyclopenta[b]indol

RS, Si ?) - hl) l[OBeﬁz@hElMll,ﬂ&ﬂ@ﬂad(azol@kﬂ -oarbexyli2 a8iddnhide;r ah
ydr ocycl opent af

g] | }”dO;C@mm - f5L HRLOATRIR Y17 Eilo fo- #h XA BFQh 37 V! et

( 175 s %YCNPFStaﬁBmdpéﬂaéhﬂﬁmwme(hm Je Hl 24 oxhdiazdh, 3451} -dimethyl-
ahydrocyglopenta[ b]indol-2-yl)-fluoro-methyl]
-[1, 2, 4] oxagl azol - 3-yl net hyI }- benzam de;

(J?S, Si ?)-2-Benzenesul f on 2-(6-brono-2, 3,4, 9-tetrahy
dr o- | f f - ExHez6Chipro?)(3- Ogknip'rhstmlftneatdfoullyl‘ha(ﬂltty'b (8shethyl-

[1,2,4]oxadiazol-5-yl)-methyl]-1,2,3,4-tetrahydro-cyclopenta[b]indole;

(RS,SR)-7-Chloro-2-[(3-chloro-benzenesulfonyl)-fluoro-( 5-methyl-
[1,3,4]oxadiazol-2-yl)-methyl]-1,2,3,4-tetrahydro-cyclopenta[bJindole;

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

(RS,SR)-{5- [Benzenesulfonyl—(7-chloro—1,2,3,4-tetrahydro-
cyclopenta[b]indol-2-yl)-fluoro-methyl]-[1,2,4] oxadiazol-3-ylmethyl}-
dimethyl-amine;
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(J?S, S) R) - 2- Benzenesul f onyl - 2- (6-di net hyl am no-2, 3,4, 9
-tetrahydro-1 Hcarbazol - 2-yl) -propionic acid nethyl

\V@sMEM9m$6-Bronn-2,3,4,9-tetrahydro-|i PCT/EP2005/002869

: f-carbazol - 2-yl) - net hanesul f eh48 - acetic aci d net hyl
ester (RS, SJ B 2- (6-Brono-2, 3, 4, 9-tetrahydro-
- car bazol(R§,S¢ X52BﬂnsnﬁmﬁésﬂKﬁﬁmyhoﬁmbmﬂaﬁuamaﬁbd

t hyl
R 2. (6 D ST SRnel- 4y -Gpogo wnsthal P gl brmpch-
2-yl)-2- dnﬁhﬂ&m@sqlfonyl propionic acid nethyl ester;
and pharnaceutlcally acceptabl e salts and/ or

h t L3l A
Compound ookt & B APERALELR RIS A g oo
sel ect edcydeopentdib] 1gddu@3yb€ﬂ®tr«smua1ﬂgy1]}f[l 23] ch{d)azol 3-ylmethyl}-

2-Benzen
(6- chIor§§¥kg%%¥b%tetrahydro | H car bazol - 2-yl) -
propionic acid nethyl ester; ( RS, S )-Benzenesul fonyl

- (6-chl 6RHSR)-3 (BeﬂzmeﬁlﬂbhyldvemZbﬁazalFMEﬂheﬁriﬂeﬁhyl)-7-chloro-

E: y)gr g' 9)?%25 %gﬁga(}el ggﬁ%}wgﬁfﬁ%gbﬂr (ﬁl oro-1,2,3,4-tetrah

ydrocyclgﬁenta bl i ndol - 2-yl ) - propi oni c aci d met hyl
est er (RS,SR)- —{5 [Benzenesulfonyl-(7-chloro-1,2,3,4- -tetrahydro-

(s S oIS S SISk Zurydib P

ester; (acetamide;

RS, SJI) Benzenesul fonyl - (7-brono-8-fluoro-1,2,3,4-tetr
?rg{ﬂ;locy?@ﬁﬂ‘ka{s fﬁenk&%ﬂlfo%yyw cﬁlaﬂou?rZO& £ %éec}alh(}:rd%gl d

(i ?S, Si ?yydpetilolinddenp¢flastd-fretlyil)-{ 1,74 Tixh diagol} 3-Andetkyl} -

-tetrahy openta[ b]indol-2-yl)-fluoro-acetic
aci d netﬁ&?ﬁﬁééér (RS, Si )-(7-Chloro-

, 2,3, 4- tetrahydro cyclopent a [b
]i ndol - 2(R4, §R)F21B@nzr-n@8}lf0hyh2}r(é-bbfezmzéhizs,ehﬁﬁmly)@rea(f—ﬁtarbazol 2-

1< (7- Gl B & VRS oyl opent af bl ndol - 2-y

)-(3, 4- dlfluorobenzenesulfonyl)
(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—Diméthylamino-2,3,4,9-tetrahydro— 1H-carbazol-2-yl)-2-

methanesulfonyl-propionic acid methyl ester;

and pharmaceutically-acceptable salts and/or pharmaceutically-acceptable

esters thereof.

31. A compound according to any one of claims 1 to 30, selected from the group

consisting of
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fluoro-acetic acid nethyl ester;
(1?S,83?)-2-(6-Chloro-2, 3,4, 9-tetrahydro-1Jf-carbazol -

WQ 2005092856 | uor o- 2- ( 3- PCT/EP2005/002869

fl uoro-benzenesul fonyl)-N, N di Mt hyl - acetam de; (i ?S,S

) - 2-[ Benzenesul f onyl -fl uoro- (5-nethyl-[1, 3, 4] oxadi azol

-2-yl)- W@&%]’Z"Bﬁn@mwmlﬁmﬂﬂ:(3"Ch10r0-2,3,4,9-tetrah'ydro—1H—carbazol—2-yl)-
4-tetrah 5:5¥ 6L [li.ndol e;

(S)-2-] (é P%%ﬁé%%@@ﬁ?‘?@ﬁ@‘%?ﬂ uor o- (5-net hyl - [1, 3, 4]

oxadi azol &S@)-ﬁenmed@ﬂopyl—(6—chloro-2,3,4,9—tetrahydro—lH—carbazol—Z—yl)—
7-chloro N - I ro-cycl opent al b] i ndol e;

(R -2-] (gk?%e%féﬁéggln?%ﬁﬁle&ﬁ’uor o- (5-methyl -1, 3, 4] oxa

di azol -2-é/| )-net hyl ] -

7- chl or otkS,R32-Benwtneatlfuiryb2 € ehbypreris 38 4} tetralivfdeo-

ooy - S ATEERETE SR e ey

0
-7-chloro-1, 2, 3, 4-tetrahydro-cycl openta[ b] indol e;
(i 25, 5i 2§RGER ) Benrzeesstfahflddydhlrd- GhB drtotrhhiRird, fclopédtalb|indol-2-

ydr ocycl gp: TS .

b] i ndol g %ﬂw POBICECISEI S 3 4] oxadi azol - 2-y1 } - di
nmet hyl am ne; (J?S, S

R) - 2- [ BeH¥eHosbtrzenssulfpnyl (7 rogorsflngto-|L 2,324 -4dtenbadioaz o
| -5-yl)- TP o .

7-chl or o%%o%}é%‘%a ]B]tl%(%orla Y/%I |rﬂ 0> Eoy%(fegﬁé‘ﬁlfi a TtB?’l ol e;

CRS, S) -{5-

[ Benzenedih$RoniptChlprethknzenedulong) 47 tchiaratyzis acyhiomest
al . DN ) . . .

b] i ndol - PSR pRlindol2 ) finpra-peetic geid methyl esterss 11 _gj
met hyl ami ne; and pharmaceutical |l y-acceptable salts
and/ or pESHHUE t@ﬁl@m-ll%%@t@mdﬂecwhlpena [b tied @ef-y1)-FRioro-(3-

Conpoundg, 36 4L 2Tk, Uyceﬁ@%i?%rbe‘ﬁléﬁie B, 1 to 29,

sel ected fromthe group ‘consis

(3- brono- benzenesul fonyl)-(7-chloro-1, 2,3, 4-tetrahydro

- cycl opedSeiRot 7 ridialioro-2,2y3,4-teitdy ilxo- gl apernet b d @sa-gl <(3,4-difluoro-
(RS, - _acetic aci :

SR) . 2- (2 prenesulfonyl) fluororacsticadd mefhylesters 0 | 5 3 4-te

t tahydrocycl opent ﬂ b]indol -2-yl) -propionic acid

met hyl eS;R;)-??@SQ 010-2,3,4,9-tetrahydro-1H-carbazol-2-yl)-2-fluoro-2-(3-

SR) - (7- Cﬂﬂog%-l‘?):eg%%’e%{lgo:n%rgglﬁﬂl\&ﬂﬁ&hﬁyﬁepamide;

renta[b]in
pyrrolidin-|-yl-benzenesul fonyl)-propionic acid nethyl
ester; (RSSR)-2-[Benzenesulfonyl-fluoro-(5-methyl-[1,3,4]oxadiazol-2-yl)-methyl] -

7-chloro-1,2,3,4-tetrahydro-cyclopenta[bJindole;

(5)-2-[(R)-Benzenesulfonyl-fluoro-(5-methyl-[1,3,4] oxadiazol-2-yl)-methyl]-
7-chloro-1,2,3,4-tetrahydro-cyclopenta[b]indole;

(R)-2-[(S)-Benzenesulfonyl-fluoro-(5-methyl-[1,3,4] oxadiazol—?—yl)—methyl] -
7-chloro-1,2,3,4-tetrahydro-cyclopenta[b]indole;

(RS,SR)-2-[Benzenesulfonyl-(5-cyclopropyl-[1,3,4] oxadiazol-2-yl)-fluoro-
methyl]-7-chloro-1,2,3,4-tetrahydro-cyclopenta[b]indole;

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

amine;
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(RS, SR
2-[1-(3-brono-benzenesul fonyl)-Il-(5-nmethyl-[1, 3, 4] oxad

w0 awsl09Bse¢/l ) - et hyl ]-7-chl oro- PCT/EP2005/002869

1, 2,3,4-tetrahydro-cycl opent a- [39)- | ndol e; (RS,
SR) - 2-[ ( 3- br onp- benzenesul fonyl ) -fl uoro-(5-nethyl -[1I,
, 4] oxadi &8BRP2-[Benzenesulfonyl-fluoro-(3-methyl-[1,2,4]oxadiazol- 5—yl) -methyl]-

Y10 et 2o o) 909LA o & ELEANEG: YS! opent ol bl

2-[(5- benz I-[I 3, 4] oxadi azol - 2-yl ) - (3- brono- benzenesu
| fonyl) - (RS SR)- Benzenesulfonyl (7-chloro-1,2,3,4-tetrah ydro-

{35 :Jg(rj& rere tc?%@]nt@ SRIER YI ﬂ%OTO tﬁylf ?{]X(iﬁoxaghazélof yﬂ dalmethyl-

{3-[(7-chimixep- | , 2, 3, 4-t et rahydr o- cycl opent a[ b] i ndol -
yI)-quoro (5-

t hyl di f
Ergh exyl 1 ﬂ(gls rpi{aﬁnxl?c_elgﬁ]cagfg aCE%/yézb%Rja %nga &rg D ar]maceutlcally-acceptable
[ (3-et hye?.;drsiﬂnerménesul fonyl)-fluoro-(5-nethyl -
[1, 3, 4] oxadi azol -2-yl)-nmethyl]-1,2,3,4-tetrahydro-cycl
o renta[ b]indole; (RS,
SR) 32- [ 5Obﬂrpbandwcﬁmxbgewiy)m{eIofal,aﬂh@mdzgaméaed Stbm(tBe group

- br ormbenzen%su %on yl)

f 1 uor o- mEYHYE 72 chi oro |, 2,3, 4-tetrahydrocycl opent a[

b] i ndol e; (RS

SR) - 7 CH()3’ brcﬁn@ﬂaBnth@(ﬂfob?lDl-Z(Enﬂ:‘dibflwy,h)tefrkm&@:c{z&oﬁ@ita Jindol-

hyl - d a |

- met hyI E TY 2 ﬁ!‘“ilé é?t%f icydopent a[ b] i ndol e; (RS,

SR) 4-{5-

[ (3I br omR$) ER-2n@shiotranénzefatulfbioyp2l (72ch3eré=1,28 J4adayudhRiro-
cycl opent a

b% ndol - %HP)enﬁ Rip el eylhiproripaic acif BethEh S5 - 2- yI - be
nzoic acid nethyl ester; (RS, SR

4-{5- [ (3¢Rs, Gﬁm{behbemesn,ﬂ {-aetydhydf F-cpdigsentd[b Andold2-yBL2-68-

hydr ocycl oD al }a] i ndol fluoro-ne l1-[1
, 3, 4] oxahll @bcfmzl rgenz ﬁ@g(%/né'l)a}?ﬁoé’ 10”(1??%‘1& %ﬂyl kéter;
(4 {5-[(3-bronp-benzenesul fonyl)-(7-chloro-1, 2,3, 4-tet
r ahydr oc{RR)SBh24d[ -(3-bromo-benzenesulfonyl)-1-(5- methyl [1,3,4] oxadiazol-2-yl)-

b] i ndol f.l 3,4 -2-yl }-ph

e]nlyln)? nﬁz@%éﬁofmgr?’%z qeéR%yr?L¥({f8ncif§1|’?£§%}laﬁ’3Hﬁ ad ugr 0- P

[ 5-(4-iodo-benzyl)- [1,3,4] oxadiazol -2-yl] _

met ?)éls} - (?RS); BR&)-QO[—(3:b201304)ehafhreaﬂfcd1yb-ﬂlmbq5&ﬁ§t&&b]M,ﬁd}ﬂxadiazol-z-
e; : :

4 {5 ( Rk Fastid |7 rbirey L HAdsraistirp-csclaponte BingdRleir ocy

cl opent a[

b] i ndol - RSy SR; 24[(fobenayk{ bk Joxhliazol 4-phydditaznlo-Reny trestilonyl)-

nzorc achgéro—methyl] -7-chloro-1,2,3,4-tetrahydro-cyclopenta[bJindole;

(RS, SR) {3-[(7-chloro-1,2,3,4-tetrahydro-cyclopenta[b]indol-2-yl)-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[b]indole;

(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[bJindole;
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(RS, SR
4-{5-[ benzenesul fonyl - (7-cWro-1, 2, 3, 4-tetrahydrocycl o

w@essap2sbd i ndol - 2-yl ) -fluoro-nmethyl] - [1, 3, 4] PCT/EP2005/002869

oxadi azol - 2-yl net hyl } - benzoi<lHdc d; (RS, SR)
4-{5-[(3-brono-benzenesul fonyl)-(7-chloro-1,2,3,4-tetr
ahydr ocy R®B®)t7aghloro-2-[(3-ethyl-benzenesulfonyl)- ﬂuoro (5-methyl-

b] i ndol - ]ég 4% f ldu%l% nBt hgturl [1]2’ ’33 4 ﬂtra %‘%lrc? Zc?c!lopen){a% indole;

- benzam
4-{5-[ (3-brono-benzenesul fonyl)-(7-chloro-1,2,3,4-tetr

agyg]r ocycﬂéﬁﬁ@ﬁﬂaﬁ 13- birouﬂo+beﬁzgltigbulfcﬁmlyl)e(r79c}ﬂ@bhy,lzb Atelrahydro-
oxadi azo e
47(5- [ (35098 Grnsianiiie W&ﬁ%{ el AL SR s dhezoic acid

ahydr ocy aletipé aited;

b] ndol - 2-yl)-fluoro~nethyl]-[1, 3, 4] oxadi azol -2-yl }-N, N

di net hyl

(RS, sR - B S et brvmaerrmsat ory: Gastigio- b3 wpghydro-
adi azol - 2pddpenta[bihdiglt}-yl)-fluoro-methyl]-[1,3,4] oxadiazol-2-yl}-benzoic acid;
-7-brono-1, 2, 3, 4-tetrahydro-cycl opent a[ b] i ndol e;

(RS, SR) - §R§ lS?? r@e{lge y lbfrc())nqxlbegllze%%srucffoggrl)p@ —Moro-i,Q,%,’éLﬂe’?r)a(\hydro-

adi azol -

FE; hyld] | athm@eta Jinddl-24y1)fludr 3 nekthiyé]-{ Bhy thixadaysl Dpaihanyl)-
i ndol e;

nmet hyl ] - fﬂ Eha'?oh t et rahydro-cycl openta[ b]indol -7-yl }-N

met hyl

2- bgnzeﬁés;tSIRﬁ 8r{pendehemmifonylEhtoro b« ariodebleytyl )- 11,84 Wlkadiazol-2-y1] -

oxadi azo| I

7- cHor o- fnegh % Pﬁe ? ghiy;d? 36%35}‘3 ii]éopgfﬁ!oap[esﬁ Riipdede:

(RS, SR) - 2- (I - benzenesul fonyl - 2- met hoxy- 1 - met hyl - et hyl)

- 7- chl or RS, SR) 3-{54{baretnahlfciryb)- (i cilope bl # Hletiahgdioe;

(RS, SR)- gycgenz arfgﬁ cllol-oﬁyl ﬂu01(o me‘t:ﬁ]yll]ofl%z oxaémzol ylﬁ%rc]e}{lzoic acid;

dro-1Hc
yl')-2-fluoro-N-nethyl -N-(3-nethyl -but-2-enyl)-acetam d
e: (RS, SR) 4-{5- benzenesulfonyl (7-chloro-1,2,3,4-tetrahydro-

ocyel operi B HRGTS 2 TP ERUSHRI Fiedphd et

oxadi azobenz8iccamidyoni tril e;
(RS, SR)-{5-[ - benzenesul fonyl - (-6-chloro-2, 3,4,9-tetrah

YF?I.?-Z! Zﬁgﬁ%gﬁzgo{lsz[és%l %mél oY sfr{ﬁtton 313(7 chloro-1,2,3,4-tetrahydro-

(RS, SR) - dyc[c(p[eﬁ’ea[[b]hnaidéhﬁé;—tﬁllubm?met}(y-l 7L Ichi [xadiazdl; Byld-begzamide;
trahydrocycl openta] b]indol-2-yl)-fluoro-nethyl]

2, 4] Ezﬁ(sa,giﬁﬁggf[%%k%&-%h%ehesulfonyl)-(7-chloro-1,2,3,4-tetrahydro—
cyclopenta[b]indol-2-yl)-fluoro-methyl]-[1,3,4] oxadiazol-2-yl}-N-methyl-

benzamide;

(RS, SR) 4-{5-[(3-bromo-benzenesulfonyl)-(7-chloro-1,2,3,4-tetrahydro-
cyclopenta[b]indol-2-yl)-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]-7-bromo-1,2,3,4-tetrahydro-cyclopenta[b]indole;

(RS,SR)-2-[-benzenesulfonyl-fluoro-(5-methyl-[1,3,4] oxadiazol-2-yl)-
methyl]-7-piperidin-1-yl-1,2,3,4-tetrahydro-cyclopenta[b]indole;



am no) -nethyl] -benzoic acid nethyl ester;
(RS, SR) - 3-[ ({5-[ - benzenesul fonyl -(-7-chloro-1, 2, 3,4-te

wo ec@lipesscycl opent af PCT/EP2005/002869
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b] i ndol - 2-yl)-fl uoro-nethyl]-[ 152, 4] oxadi azol - 3-yl nmet h

yl}- am no) -nethyl] -benzoic acid nethyl ester;

( tRS, ﬁsz- {RS,Bfl{iSN {{?qemmtﬂ]ﬁl@hﬂuofo—%-ﬁiﬂtm%J%Lﬁo:&dfiazbl-z-yl)-

et rahydr ocyc . :

b] i hdol - ?é%‘ﬁjlﬁﬁﬁ&o‘f‘%@tw&yﬂ’gﬂ'fY-C}"PFE'Ealﬂ?h&%‘&ﬂa&%ﬁ@ﬁhﬂﬁ%ﬂe;

yl'}- am no) -nmethyl] -phenylj-nethanol;

(RS, SR) - 2-[beerenesitfounl-fuyro- (yttifldoromRetityl- Ied, bk didzattP-f)-methyl] -

(RS, SR - Reborp B et e G NT ORp T L ORPS PRl or -1 2, 3,

4-tetrahydrocycl opent af
b] i ndol - 2R$SR)-LI Uk erzemistiydriyl-R-methékpt adethzbthh yi- adbiv-1,2,3,4-

yl}-2,2,2- trifluoro-ac ) de 2-

[ benzene%ﬂf%@!ﬂm'gf W@iégg%ﬂ%nyl -[1, 2, 4] oxadi azol -5-y

1) -methyl] -7-

chl or o- 1,(RS$SR}2tIednradegdlifenyt-2el-6pRioraf2t#, 4,9 netodtedro- 1H-carbazol -2~

((er géaR 2:1- %@%%@Sg@&g%%{}fyﬁwk5—$rerHy?—lB|119—r2génlyl)gdc%taﬁiiaee;t rahy
2- (benzenesul fonyl - benzot hi azol - 2- 71 - f | uor o- net hyl ) - 7-
chl or o- | (RS 3R¥5-[-bérzahsstifonydy cl-ojend-af2tH,4-tetektlydro-

] MRS bl L M b

i ndol e; and pharmaceutically acceptable salts and/or
phar mac e (RBSR){y-| dxmegicalifenyb §6edtdortons B df-tet:dBydro-1H-carbazol-2-

e LRI R e

[ (3- brono-benzenesul fonyl)-fluoro-(5-nmethyl- [1,3,4]
oxadi azol(R8;SRY44) H(fte{ ghienestdfoakl GF echloro-1,2,3,4-tetrahydro-

1,2,3,4 tc%ct:lgggrxg[rb?ih@élc-5%§@1}oart)prlletih)r;ﬁ 5{'13;,4]oxadiazol—S—ylmethyl}—

amino)-methyl]-benzoic acid methyl ester;

(RS,SR)-3-[({5-[-benzenesulfonyl-(-7-chloro-1,2,3,4-tetrahydro-
cyclopenta[b]indol-2-yl)-fluoro-methyl]-[1,2,4] oxadiazol-3-ylmethyl}-

amino)-methyl]-benzoic acid methyl ester;

(RS,SR)-{4-[({5-[-benzenesulfonyl-(-7-chloro-1,2,3,4-tetrahydro-
cyclopenta[b]indol-2-yl)-fluoro-methyl]-[1,2,4] oxadiazol-3-ylmethyl}-
amino)-methyl]-phenyl}-methanol;

(RS,SR)-2-(benzenesulfonyl-pyridin-2-yl-methyl)-7-chloro-1,2,3,4-
tetrahydro-cyclopenta[b]indole;

(RS,SR)-N-{5-[(S)-benzenesulfonyl-((R)-7-chloro-1,2,3,4-tetrahydro-
cyclopenta[b]indol-2-yl)-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[bJindole;
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(RSJ SR) {3-[(7-chloro-1,2,3
>4-t etrahydro-cycl opent a[ b]i ndol -2-yl)-fl uoro-(5-

woreaolsph2spd , 3, 4] oxadi azol - 2-yl ) - net hanesul f onyl PCT/EP2005/002869

- phenyl }-di met hyl - am ne; (RS, - &R -
4-{5-[ (3-brono-benzenesul fonyl )-(7-chloro-1,2,3,4-tetr
ahydr ocy«fRS),ﬁRDHZaII -benzenesulfonyl-(-7-chloro-1,2,3,4- tetrahydro-

I t oxad|azol |'}-be
vl o ac i iRsery P RRdo R Y iver wpethit) o1 Sarbontid acid metty
4-{5-[ (3edte@no- benzenesul fonyl )-(7-chloro-1,2,3,4-tetr
ahydrocyclopenta[ b]indol 2-yl)-fluoro- nethyl]

s B A R Gt e S5 0p 2 3 sty Do shlprediaa4-

ahydr ocy tdtmhydro-cyclopenta[b]indole; _

renta[ b] i ndol -2-yl)-fluoro-nmethyl]-[1,3, 4] oxadi azol - 2-
|'}-benz S

A % 5-[(3 ?%ér gﬁn)o Zﬁ%ﬁé%ﬂfwh W5 -dimethil-gxazol-2 7 3 methysly 7-chloro-

ahydr ocy t2@pendtahydro-cyclopenta[blindole;

b]indol -2-yl)-fluoro-nethyl]-[I, 3, 4] oxadi azol - 2-yl }-N,

Ndi net h

(RS, SR) y%“‘f B@ e ﬁ}agﬁ%{c,daﬁ 3ssshtable saltsandfqs.nhasmacenticallyagegptable
dr ocycl opsters &fertdfi ndol - 2-yl ) - f 1 uor o- net hyl ]

- oxazol e-4-carboxylic acid nethyl ester; 2-

be ene benz t hi azol - fluoro nmet hyl ) -

( or oé#@%gxﬂs A8 ﬂ%“;?d’f‘éf 08y 8¥ Blﬁlé’i’ﬁ Liq i s tl?ﬂﬁ?fi fgom the group
and phar cesisting ofll | y- acceptabl e salts and/or

phar maceuti cal | y-acceptabl e esters thereof.

f f
¥ ocor dilag SR 2SHS B e e DR g taylobewoxadlazol 2
conpr i si yigrmdtkyls¥epbdorofl,2,8datiragydao o s[bPindbry mul a
(H wherein R2Z,R3, R, R5, and k have the

siginifi [ ne of. cl ai.ns

o1 0 Rase Ao B 0e Bl ELaLIR RS o) fuoro (s
X3, and é4thyh{k3,t hxadiagol - -fl)-cadthesesgliforeil] -pRerglydigftehy@famine;
clains 1 to 31, and optionally converting the conpound

of fornu armc uti cal p

and/ or a @hglr{#mé%@ cartsy 5%258&“;%@?'221 Oroel 25! -tetrahydro-
cyclopenta blindol-2- yl) -fluoro-methyl]-[1,3,4] oxadiazol-2-yl}-benzoic acid
methyl ester;

(RS, SR) 4-{5-[(3—bromo-benzenesulfonyl)—(7—chloro-1,2,3,4—tetrahydro-
cyclopenta[b]indol-2-yl)-fluoro-methyl]-[1,3,4] oxadiazol-2-yl}-benzoic acid;

(RS, SR) 4-{ 5—[(3—bromo-benzenesulfonyl)—(7-chloro-1,2,3,4—tetrahydro-
cyclopenta[b]indol-2-yl)-fluoro-methyl]-[1,3,4] oxadiazol-2-yl}-benzamide;

(RS, SR) 4-{ 5—[(3—bromo-benzenesulfonyl)—(7-chloro-1,2,3,4-tetrahydro-
cyclopenta[b]indol-2-yl)-fluoro-methyl]-[1,3,4] oxadiazol-2-yl}-N,N-
dimethyl-benzamide;

(RS,SR)-2-{-benzenesulfonyl-(-7-chloro-1 »2,3,4-tetrahydro-
cyclopenta[b]indol-2-yl)-fluoro-methyl]-oxazole-4-carboxylic acid methyl

ester;



10

15

20

25

35. Conpounds according to any of clains 1 to 33 when
manuf actured by a process according to claim34. 36.

wob@sieasewut i cal conpositions conprising a conpPUNEP2005/002869

according to any of clains 1 tp5433 and a

pharmaceutically acceptable carrier and/or adjuvant.

37. ConpoyBeiszeae®PoaI0Eenzehis]- 25yl Hlud 17 I -
use as a #herapeuticyggiive ubsggﬁ?gﬁggg%ﬂaﬁégﬁg%gﬁg%i4

t he treaFW@théh@WBﬂmﬁkﬁBMW¢§§is of diseases which are
nodul ated by LXRa and/or LXRb agonists, the nethod

conpri si pgd PEARHCEH Rl PG c@pEBERAHNSh '

of clains 1?0 33 to a ﬂ%ﬁ&ﬁ bei ng o#ﬁgﬁ?ﬁgFggggiagﬁéaxpmbk
met hod ofStes&#hsieefs, wherein said disease is sel ected
fromthe group consisiting of increased |ipid and

chol esterol levels, particularly | ow HDL-chol ester ol

and/ or. high LDL-chol esterol, atherosclerotic diseases,

di atfefddocsss qri%m&fl}@cmwf hUnPoHndefdatrane [ gregsdingdo any one of
mel |'i thfins RS $0Ohd Srot¥RdsApBsind YIS dtéps%%a%ting €R8nPound of formula
|nflagnatory di seases including colitis, pancreatitis,
chol e§ihsi s/fibrosis of the liver, and diseases that

have an i nflammatory conponent such as Al zheiner's

di sease or inpaired/inprovaple cognitive function. 40.

The use of a conpound according to any of claims 1 to

33 for the treatnent and/pr gy¥phyl axis of di seases

whi ch are nodul ated by LXRa d/ 0fxsLXRb agoni sts. 41.

The use of a conpound

gcorgi ngo clains 1 to 33 for
the preparation of nedi cangl ? o8-k’ r eat ment
and/ or prophyl axi s of disease

4 whi ck are modul ated by
LXRa and/or LXRb agoni sts. #2. The use of a conpound

accordi ng to. cl.aj 41 30 for the, preparat.ion, of .
medi cane esfelf’g% ?{Rg} #eﬁf@g WV%%FWIEEF&EW%&}H ig agy one of claims
at her oscll ®raasiveth al ddedRAsddf Firgida BNd chol estero

| evel s, | ow HDL-chol esterol, high LDL-chol esterol

noni nsul i n dependent di abetes neldiXys, metabolic
syndrone, dysli pi dem a, I i [ qlsease, sepsi s,
and/ or inflammatory di seases. 43x$§?h OV@H conpounds,
processes, methods as well as the We oﬁ su
conmpounds
m
wherein RY, n, X', X%, 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

pharmaceutically acceptable salt and/or a pharmaceutically acceptable ester.

35. Compounds according to any of claims 1 to 33 when manufactured by a process

according to claim 34.

36. Pharmaceutical compositions comprising a compound according to any of claims

1 to 33 and a pharmaceutically acceptable carrier and/or adjuvant.

37. Compounds according to any of claims 1 to 33 for use as a therapeutic active

substance.
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A method for the treatment and/or prophylaxis of diseases which are modulated
by LXRa and/or LXRP agonists, the method comprising administering a

compound according to any of claims 1 to 33 to a human being or animal.

The method of claim 38, wherein said disease is selected from the group consisiting
of increased lipid and cholesterol levels, particularly low HDL-cholesterol and/or
high LDL-cholesterol, atherosclerotic diseases, diabetes, particularly non-insulin
dependent diabetes mellitus, metabolic syndrome, dyslipidemia, sepsis,
inflammatory diseases including colitis, pancreatitis, cholestasis/fibrosis of the
liver, and diseases that have an inflammatory component such as Alzheimer’s

disease or impaired/improvable cognitive function.

The use of a compound according to any of claims 1 to 33 for the treatment and/or

prophylaxis of diseases which are modulated by LXRa and/or LXRp agonists.

The use of a compound according to claims 1 to 33 for the preparation of

medicaments for the treatment and/or prophylaxis of diseases which are

modulated by LXRa and/or LXRp agonists.

The use of a compound according to claims 1 to 33 for the preparation of
medicaments for the treatment and/or prophylaxis of atherosclerosis, increased
lipid and cholesterol levels, low HDL-cholesterol, high LDL-cholesterol, non-
insulin dependent diabetes mellitus, metabolic syndrome, dyslipidemia,

Alzheimer’s disease, sepsis, and/or inflammatory diseases.

The novel compounds, processes, methods as well as the use of such compounds

substantially as described hereinbefore.

%%%



