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2, 7- SUBSTI TUTED | NDOLES AND THEI R USE AS 5- HT6

LATORS This invention relates to 2,7-substituted
YWY and associ ated conpositions, mePEHER09M010E e
as therapeutic agents, and net hods of preparation
thereof. The actions of the neurotransmtter
5- hydroxytryptam ne (5-HT) as a major nodul atory
neurotransmtter in the brain, are nediated through a
nunber of receptor s famlyies ternmed 5-HT1l, 5-HT2, 5-
HT3, 5-HT4, 5-HT5, 5-HT6, and 5-HT7. Based on a high
| evel tor MRNA in the brain, it has been
st af ed%ﬁé{#}%g %‘ﬁD ATf SR OVSERRS St TR MOPUEATIOBS i n t he
pat hol ogy and treatment of central nerve system
di sorders. In particular, 5-HT6 selective |ligands have
bedhisiighentiof felatks &2 patb@mwﬂhh&ol&kfp‘ﬁfdlhksocﬂaf&d tcthﬁpomtlons,

B ERYTRE pfther ;geaa s e e R

di sease, ntl sea pr essi on,

C depr%s psychoses, epil epsy, obsessive
mﬁjﬁm%lf’%" @1 negroffapsnittes yhydrawiryplaptig (S Des dmsiass e
moglehitap aameninsofites 1ght bialte aw@Raliatd theueB R nluﬂlnbw EREStor
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high kel 5 -Pﬂ‘é werpiop MR inghe brdirs thdebeet ADB) thanite et Bval
ﬁ'uﬂ@nt Oﬂ:elﬂﬁrgmerve@!(s?e% I ne
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s B RRAY deBrenont g er Qb ol bSO Tolnsk op itk Fofplsive
dlscnr {¥e migraiess &J@helms@shsre@p {enhangsirent & chgnifRet thensdrybleep J.

disd?hask r@&lﬁlc didoxdrs shleSs anorlﬁgémgﬁtﬁfmig Elﬂﬁﬁ %ﬁ’&g’ §&é‘§§)81 deﬁ)%;t
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| dlso%ie;% su?é) as] %r&tﬁo@?%ﬁﬁg E#%?cﬁrg Sgéjfw Eéai@p@% gg ﬂb\%xyﬁl %h et aI

h“m?g%%ﬁ%bﬁ% 8,108 lﬂQ}- ?_@rflibslb&:mt a\OMol. Pharmacol.,
199%)25,026378, A REleihiiet 2., m%zrénﬁfﬁwmys aY 01f-§ aha%e} BRERA et

. npé
o, S et chin SR e o s posbiey

identified grpesanniblly wsfardonpouhds féd t}eaﬁn@lﬂ'm@w&ﬁy ke fbh&ample,

Ben@%e%p%édﬁwfﬁ%i}’ upglé}?#ega t@f nI8 %ychop«'mrmacal 1997,

Suppl A64: 255; Wooley et al., Neuropharmacology 2001, 41: 210-129; and WO
02/098878.

While some 5:HT6 modulators have been disclosed, there continues to be aneed
for compounds that are useful for modulating 5-HTe.

One aspect of the present invention is (i) A compound of the formula:
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N 2 R3 or a pharmaceutically acceptable salt therse@irch 2007

wherein 5 nis0O,1or2; pis | or 2; R is optionally
substituted aryl or optionally substituted heteroaryl;

| WO 2486036830, optional Iy substituted heterocycP§EPIR3/I18101

hydr ogen, al kyl, or-C(=0) - %ﬁ where R5 is al kyl,
al koxy, aryl, or aryloxy; dnd 10 each R4 is

i ndependent |y hydrogen,._hydroxy, cyano, alkyl, al koxy,
t hi oal kyl, al kyl thi N hal oal kyl, “hydroxyal kyl,
nitro, alkoxyca Y W(VT " al kyl sul fonyl,
aryl sul fonyl., hal oal k ul Nmyl , am no, alkyl am no,

di al I yl ami no, ‘al kyl (ary}) amF{.; al kyl am nocar bonyl ,
al kyl car bonyl am no, al car bonyl (al kyl am no),

al kyl am nosul fonyl , aI kyI slul f onyl am no or

t.hyl BOXY, h abI R4 is 15 hydrogen, alkyl,
Oragﬁkp%a&[}ﬁg#lg ééed’rt& }feﬁiﬂ\( Furt her enbodi ments are:

-whe(rcm) The conpound of (|) wherein nis2;, 20 R is

ally substituted aryl; R2 is a optionally
msg)g glto?t uted heterocyclyl; R3 is hydrogen and R4 is
pisdydPogen. (iii) The corrpound of (ii), wherein R2 is

1 i 25
R lpb Iﬁ{) ﬁl?dﬁbé‘tgﬁde% 1&'oggsﬂa@l¥ﬂrb%f%gkﬁdwﬁt& r}"l,_l_he Sommound
R 1%)# oftionpl ys%&vt&d betgocyclli pi per azi n- 1-yl ,

3. 5
R léﬁya%gaé,lamyp%m@o—@)ln eherNR® 18 lﬁﬂklk?bfﬁ?l‘ gidr mﬁéarqz %%cpr

eridin he conpo

each lﬁwadFRﬁﬁ‘éFth hgférss%q, hystrey, paampikyb plkept ﬂmﬂélm gikylthio,
halosunszmaq qiaaﬂ)xg.—lmfg% &Mbsﬁyl %ﬂ%ﬂ:arbmlzeﬁ)%u 65830

10 rrpou nd
ik Rt amin. Sy pings AT PR @ YoM nal | y

alk &Hﬁﬁ&da%h?ldaﬂeﬂéafb Wkl'éhﬁhno, B%Ll@arwnyf(ﬁ‘ih:ﬁ%}ﬁbb (vii) The

conpoundog Vi) erein

- alkyaBindidfdngt, aﬂdj/dﬂmyﬂonylamﬁﬂmmrmghghyédlow, preferably R* is
15

hydrogen, alkyl, alkoxy, halo, or haloalkyl.

Further embodiments are:

(ii) The compound of (i},

wherein

nis2;
R! is optionally substituted aryl;

| 'R is a optionally substituted heterocyclyl

R*is hydroven and

| R'is hydrogen.

(iii) The compound of (ii), wherein R? s piperazin-1-yl or pipéridin-_ti-y! which is
optionally substituted with alkyl:

(iv) The compound of (iii); wherein R? is piperazin-1-yl, 4-methylpiperazin-1-yl, N-

- methyl piperidin-4-yl or piperidin-4-yl.

~ (v) The compound of (ii), wherein R' is optionally substituted phenyl or optionally
* substituted thienyl. _




trifluoronethyl phenyl, 3-bronophenyl. 5 (viii) Th& March2007
conpounds of (ii), which are:
2- Benzenesul f onyl - 7- pi perazi n-1-yl - 1H i ndol e,

© WO 90498583k nesul f onyl - 7- (4- net hyl - pi per azi n- PGIVEP2008{0103¢fo|

e,
2-(2, 3-di chl oro- benzenesulfanyl) 7-pi perazin-1-yl-1Hi

3B Eopmpprand of (. whergn RLis thiens gt ehep] whishig PR58PS, azi
subsfityteq WlﬂHalledleew hadpalkyl.
2-(2-fluoro-benzenesul fonyl)-7-pi perazin-I-yl-1H i ndol
(vB) The%o@aﬁ@@rﬁ:ﬂﬁls(\}i)fmém R Q?H&fyl g'3tﬁléllyrl)pﬂéﬂ'yl Q%Bﬁyphenyl 2-
ﬁpbenz ﬁ r}) -7-(1-ne pi peridin
PIREPSH glp 3 romopheuyl

7- (4-net hyl - pi perazin-1-yl)-2-(2-trifluoronethyl -benze

5 (vifipFhd cfoﬁfpph)lds]dﬂ(imdhicﬁ are:

10

135

20

25

30

2 ETEE esu&f"%ﬁ lilggrazm 1(_)% 1 _mdollél’or omet hyl - benzenesul f onyl )
2-i@n¢ednifonyd-7dnnethpeuipdrany Ly} ok hy| - pi per azi n- 1-y|

|
20 AT cencouliony 7 piperspip- LSRGl o 11 144 i ndol o
2-(2,3- dwtéqrhé)ﬁnmspself@nyl)s? (4- mghyhplpcmnadsyl)‘- -ipdalguci ng a
2-(3- %Wﬁég&%ﬁﬁfohﬂ??l pg%&%m-g?l Ryl lﬁf&ﬂiél ot ( §4p S(i)n N

IS

Zmeenesn@nyw@nrsrdm-WLeH{aqule,or optionally substituted
tituted
2"'3‘2%@‘3’%8@‘5%‘?(1??“%@‘392“"9 e
7-($umestheyl -R&eragmal K- (Zérlﬂwme lybenZWSL&ﬁolebibIﬂnécﬂd each .
pﬁfkrdzﬁa 1?1@?23& Bf&rﬂetﬁg%ﬁ%ﬁ&uﬁ rﬁi‘—‘f%do} cyano, al kyl,

koxy hi oa dal kyl ,
2-(Brp bmzmﬂfbﬂﬁl)ﬁr@ meth}dm(mrbéﬂ%mmdo}a car bony! ,
2- (%M&Héxfz%nhfonﬁﬁrﬂﬂg?&%{ﬁriﬁ)l-!thiﬂha I kyl sul fonyl,
: am no, al kyl am m no kyl(aryl)am no,
Anetheryaseest ocar bonyl , al kyI car bonyl ani no,

(1x)_2a| é@é% 58 F(?%%L{cﬂ{é%’t@ﬂﬂ)dﬁ@dted 3okl dyh@fsinmabul fony!

amno or enedi oxy; preferably R4 is
hydr ogen, al kyl | kKfpxy, hal,oal kyl ; said
process conpri smﬂ cpnt ?Qliﬁgtltut ed i ndol e of
the formula: 15 March>~Z007N WO 2004/ 026830
PCT/ EP2003/ 010101 4 N

wherein
-nis0,1or2;
pis1or2;
‘R! is optionally substituted aryl or optionally substxtuted heteroaryl
R%is a optionally substituted heterocyclyl; :
R’is hydrogen, alkyl, or ~C(=0)-R’, where R is alkyl; alkoxy, aryl, or aryloxy; and
each RYis independently hydrogen, hydroxy, cyano, alkyl, alkoxy, thioalkyl, alkylthio,
halo, haloalkyl, hydroxyalkyl, nitro, alkoxycarbonyl, alkylcarbonyl, alkylsulfonyl,
- arylsulfonyl, haloalkylsulfonyl, amino, alkylamino, dialkylamino, alkyl(aryl)amino,
- alkylaminocarbonyl, alkylearbonylamino, alkylcarbonyi{alkylamino),
alkylaminosulfonyl, alkylsulfonylamino or methylenedioxy; preferably R*is
N hydrogen, alkyl, alkoxy,'halo, or haloalkyl;
' saic'l. process comprising contacting a substituted indole of the formula; -




Rr ERs Il wherein R2. is a optionally substituteg March 2007

heterocyclyl, optionally protected with a protection

group; R3 is alkyl or -C(=0-R5; each each R4, is
‘Vozmﬁagﬁéhdently hydr ogen, hydroxy, 5 cyano,PCaVERR03/010101

‘al koxy, thioal kyl, alkylthio, halo, haloalkyl,

hydr oxyal kyl , nitro, aIkoX?CarbonyI, al kyl car bonyl ,

al kyl sul fonyl, aryl sul fonyl, hal oal kyl sul fonyl, am no,

al kyl am no, dial kyl am nogz” 3 v\\aryl)anino,

al kyl am nocar bonyl, dRRy pbony| ami no,

al kyl car bonyl (al kyl am no)s kpl am nosul f onyl ,

al kyl sul fonyl am no-or netgyl enpdi oxy; preferably R4

i s hydrogen, alkyl, alkoxy, halo, or haloalkyl, io

optional ly protected with H protecting group, (a) W th

wl@réﬁaﬁélsta‘bpﬂﬁﬂmy Gﬁ)sﬁtu@e%met%‘&?é}l%tioﬁél%r@tect@c!‘%t}( Pprotection
nat ed

o t t
S RS R e T s ofh SachB scpdarnenty g et v
cya%‘» ngqﬂ Jall@xy,@hioalky) ﬂq&rﬁbﬁ&l@ﬁ@gﬁlkﬂfhy?hﬁqﬁ | ‘ th
- u S e. o e
- PR %‘ﬁ?ﬁsﬁ@(‘% ipultonyt apylsugienyhs Oawgﬁlgwl RO,
alkgllafnirml, dialkplamines wlkg(arfl)agtihs a&?l&mﬁﬁﬁﬁbbxbﬁ dllq'ltgtbﬁnylérﬁiho,
oXi Su an oxidl zin
alkgl@%h ﬁgh(gla ‘1( M%ﬂ?%ﬁ%ﬁ ﬁﬂ?'lé%?qﬁﬁu?%%r pr ot egtl ng
mqghxiqutcotyppm&mldy% eis Dydsoighs tailltyt abbxgngﬂbe%ﬂgﬂ({a%{ml a
: i.s provided-, (x &
Ophonalugg)g ?t%{mq?’ J%{eercgﬁggﬁ?%?s fIOuoru ne. In one

aspect(@) t her ewitha pasew peduce@deprotona tediidsild; muh

conpri,gf ng: 2 r t ffe
COTPY 510 2tk PR SR { R e
thermuda: phar maceut i cal | y accept abl e carri er I n anot her
C d; u
Y-SOERS nelo i BB ot AL bt e PR R Bl B,
2-spbstitdieddadelnof the trmithe treat ment or prevention of a
di sease state that - is alleviated by 5HT6 agoni sts.

(xiii) The use of (x¢ 7Rgrei n the disease state
conpri ses di sor defRE),p e PNSOHHRMarch 2007
RZ‘ QR?
| S oIm
Wherein the definition of substituents are described above,
(c) optionally oxidizing the sulfur with an oxidizing agent; and -
(d) optionally rembving the proiecting group to produce the 2-

- substituted indole of fomula L,
In one embodiment, there is provided;

(%) the process of (ix), wherein Y is fluorine.

In one aspect, there is provided:

“(xi) a composition comprising;
() a therapeutically effective amount of a compound of formula Iof (i) to (vm) and

(b) a pharmaceutically acceptable carner
. In another aspect, there is provided:

- {(xii) the use of one or more compounds of (i)to (viii) for the manufacture of a medicament
for the treatment or prevention of a disease state that is alleviated by SHT6 agonists.

(xiii) The use of (xii), wherein the disease state comprises disorders of the CNS:
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(xiii), wherein the disease state conprises psychoses,
schi zophrenia, manic depressions, neurol ogica
di sorders, nmenory disorders, attention deficit

wo @ewsder, Par ki nson' s di sease, anyot r ophiER6M@1861

sclerosis, Al zheiner's disease and Huntington's
di sease. 5 (xv) The use of3¢xii), wherein the disease
ate conprises disorders of the gastyointestinal
(mﬂrTaeﬂlse qiixiii) whergin thedigspsesiafe cpmpyipgs Pé}iChoseh &hipoplsaia

mafc¥efreGRIR eS8y fasmsbmérs, M 65 Hisotdeey, ¥hhBlos HalcR disoldbe
fol Il Qw, ng terrrsu gléthlsg%)llcauon

Pagkyson'sgjseater RETOBhI Aeipis AVRSERT fis &eeﬂerrmﬁn ‘Bﬁgﬂ s
disedseen below. It nust be noted that, as used 10 in the
speci fi cati on and t he appended clains, the singular

(xvf) m:n%gsg o? H%l), ggﬂeﬁeg&tﬁ glrs%l%e sl?ate %)m&nlé?s%ﬁr ersgc!rf tﬂeggféas r}Es?mal

traltAgoni st" refers to a conpound t hat enhances the
activity of another conpound or receptor site.
NShdrlIff ({FRROMRLEE bothhAE8EbeAEy. Or anched
(mlﬁlt%)rﬁgﬁ%ﬂgﬁﬂ dhocaPEQin rfDiL’ et y? i)15 cgng sting sol eI y of
car.bon and hydr en atons, having fromane to.t
pr &l sfsmewrseoﬁtﬁéef thedellawingtermsaisedip ShisAPRIcalinR gl Irﬂgt i€
sp eeiﬁk.mongﬁ@ HRigns! IGE ﬂ@eeﬁﬁwns given BEP&W It iiséede nbt@d thatyes iyd ,

I opy i sopr,0 obut seg-but yl | |«
in e s iBERpD o D e ey B SRRPF T et ST e
xnclddlé@lura'lﬂf&'@ﬁ@ unléss Hecente cRailipdicthtes Gthedwli. f Or mla - OR
where Ra is al kyl as defined herein. 20. "Antagonist"”
refers to a conpound that dimnishes or prevents the
actAgonistireferatmt troxpovodotendianes the eetjyity pf apiother compgopnd or
rec Sted NONoval ent cyclic aromatic hydrocarbon noiety
consisting of a nono- or bicyclic aromatic ring. The

ekt Befhs 0% e P g o abihed sl Butiotatad o

comngidiehezzfckrbem st hydeoge atbms,28ving ftepemed entwelre pyeferably |

. ongé@;@r Za%%omemwes J P&ﬁg%&ﬁékbdﬁlﬁ{: Qut ?Eh?@’a{‘l‘?y&‘gﬁ‘;’ |

meélmkyrfy pfqpﬁlympramwlgahp(fowtbu%éfr&raWb P§IHVf%ﬁ§/‘fY 0&% no,
doaéc i@rfhamqe di al kyl am no, al kyl (ar yI ) am no,
yl am nocar bonyl al kyl car bonyl am no,

aI kyl can n R I

al k@ll(%ﬂfl f eﬁé/{ g (kr%tjygmh @%’y@é@d%@fﬁ 119% defined herein.
ot herwi se specifically indicated. Preferred
subtagonishitrsleritea gamaaund Hakdirynishea poprevintsdbe sekipbal kyl .

an&ﬁ@tﬁgh@gumoﬁg&bmmt@tl es include, but are not limted
to, opt| onal Iy substituted phenyl and optionally

ts gb Tyl ueté'gd 1%1?) ?vax?c&jmfongaqm&r\?ﬁarbo% e&)%nm&lﬁé &>
mahof pn]mdychtearemnnc rirgg. Wheracy] g zan optionally be substitute wzth one,
two or three, preferably one or two, substituents, wherein each substituent is

independently hydroxy, cyano, alkyl, alkoxy, thioalkyl, halo, haloalkyl, hydroxyatkyl,

~ nitro, alkoxycarbonyl, alkylcarbonyl, alkylsulfonyl, arylsulfonyl, haloalkylsulfonyl, amino,

alkylamino, dialkylamino, alkyl(aryl}amino, alkylaminocarbonyl, alkylcarbonylamino,
alkylcarbonyl(alkylamino), alkylaminosulfonyl, alkylsulfonylamino or methylenedioxy,

- unless otherwise specifically indicated. Preferred substituents are alkyl, alkoxy, halo, or

haloalkyl. Examples of aryl moieties include, but are not limited to, optionally.substituted
phenyl and optionally substituted naphthyl and the like.

“Aryloxy” refers to a mmety of the formula —ORb where R®is aryl as deﬁned herein.
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nmeans a nonoval ent saturated carbocyclic noiety

consi sting of nono- or bicyclic rings. Cycloal kyl can
optionally be substituted with one or nore

w0 25830t uent s, wherein each substituent |iET/EP2003/010101
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i ndependently hydroxy, alkyl, al koxy, halo,
hal oal kyl , ami no, nonoal kyléanmi no, or di al kyl ani no,
un[{; Eﬂ therw se spe ifically 5 indjcated. Exanples of
cyctEER ﬁ% MERRSSNAYVE %lSﬁa’@tedtsaftboafﬁlec THEJEtY IcPRAstiBgof o,
matipe bopeyalytings. Cyylekliof dirydptioaylybe petitivked vithdmaoxtore
ns_,any
su‘% IEJGQE %egéénn eg.%l?glbtsaﬁerlt hﬁﬁde&eﬂeﬁ&?ﬁyﬁr&g%ﬁ@h aﬁ%;yéﬁ%l
hal-op,lgyloammo,hmqodgylam@ngor yigeng, ugless othpawise specifically

inditl BRMPUES amyMoman ﬁio&tmﬂduaeesﬁraré IQ)t ﬁnﬁt@@ﬁi Efclé@Fpyl,
erably fl'uoro or

o ‘l%bu qu-CN &LF@Q WFDY%@%HQPQIFCW‘F‘ defined herein in

whi ch one or nore hydrogen has been replaced with
saniRisesse stite freqapsany dakasgennditione sympion, drahdicativy s
i nclude -CH2d , CH2CF3, -CH2CC13, perfl uoroal kyl

(eThe tcrmﬂﬁalb," “Heﬂﬁe,t’ Al ‘I‘Hal@@en” akelsed ﬂﬁ:ﬁ'dﬂanoeﬁﬁﬁﬁémﬂ and
omat i,c_noi ety

reff103 Yy TR crughrtirof el Mt HoBESr o oy
four rin heteroatorrs selected fromN, 0, or 15 S,
e ethatmesgs 11 gs b oMEheDan fgvidih cHe®r Foteaagst has e

replla?ce@mths}hfﬁﬁldr)dlfﬁféﬁﬁlﬁdlct ﬁes;teﬂn IS NRRERS In¥luvé LbHgne or

G S il . (0 S0 v

thloalkyl al kyl t hi o, hal o, hal oal kyl, hydroxyal kyl ,
ni fHeeroatyk @a@ymmmhlentanm,d:ar bariydyclicardadtsmdianyf 5to
12 ﬁﬁg LSl fc@fﬂiﬁhlng Bﬁé % WELS B fol@PMha he&%a‘?&ns seﬁktlé&' krém Jyul Q) or

rg‘ | kyl.am. no, 6518% ?_lam no kyl am
15 %BP%ﬁt%fH% wg 8 %woela{’rww(%n Rkt
indebéndentiy widsatiefoo mple subdtiydnsyprefaraplyamt Botwarsubstituents, selected

PRSI O, 0l S3SRL BOMBRRPEALIEE bttt

nitpm pserykarbonyl, @Hcvlmbwl Mkb"élﬁﬁ]@@e?ffﬂisldﬁlﬂvlyhfﬂ ylsalfonyl, amino,
alki@ @) afalidlain o] d\lﬂ@qﬁr vl)Rnol akﬂﬁﬁmbéamobﬂdalmaarwwaﬂ]yﬁo,

alkrlf?rgg%il(ﬁkylgﬁ!n%og E%lfwr}ogl:d ZO| %l{g)flwfgn}éwlgégg%efhﬂenedmxy,
unjessratlzeowigé speqifiaallynindicatyd. Pr&feralcﬁbmareyﬂs areiatigh elhzgf haloaliyl,,
or B8 Zrﬁ&fa g pkaily J,ett@rﬁmbegizrg A381cLbur ZRoABRERE. AR
rP@édbnoabqny! thl%‘é‘ﬂzls?#l@éfﬂﬂi tyipzolyl ,b@rf%?cgﬂxlmwxl pyrrolyl,
pyﬁ@cﬂ?loﬁ inﬁ&hﬁméhzofﬁi‘aﬁ)}e ﬂ%@ﬁoﬁﬁanyﬁfb%zothlazolyl benzoisothiazolyl,

e RE0YCpaRyE o el b SantiRa bervimidigh
berzinosizelyl, hepzothiophenyl, dibeiwogean, ahdibmizodirepin Povret 3-ylgarulibe
likd Wo, or three heteroatons (chosen from nitrogen,
oxygen or 30 sulfur). The hererocyclyl ring is
~optj.onal |y substituted inde ently with one or nore
* SUDEPPGEHT neas LRERGIEIeY BHEEH I, AL erRIS e
nngsa irzotpechtihg ome, hwog bothyee hetgmatmmsdtiogén, frora himgyn, oxygen or

sulhﬂ? Gk hé(xjfli? oﬁ )ﬁ(%lm(; { g@rong ﬁ%EStﬁcar %ldﬁy Fdenrﬂ%f%t?n FHS%!IO
sut&rlwegfm prefergbly onggrdup Rtghsgﬁumt@ﬁsltctedaﬁﬁnhby r@mfkww ly
alkoxy, thioalkyl, alkylthio, halo, haloalkyl, hydroxyalkyl, nitro, alkoxycarbonyl,

- alkylcarbonyl, alkylsulfonyl, arylsulfonyl, haloalkylsulfonyl, amino, alkylamino,

dialkylamino, alkyl(aryl)amino, alkylaminocarbonyl, alkylcarbonylamino,

.alkylcarbonyl(alkylamino}, alkylaminosulfonyl, atkylsulfonylamino or_methyle.nedioxy,




di al kyl ami no, al kyl (aryl)am no, al kyl am nocar bonyils,March 2007

al kyl car bonyl am no, 35 al kyl car bonyl (al kyl am no),
al l ryl am nosul fonyl, al kyl sul fonyl am no or
met hyl enedi oxy, 15 March 2007 WD 2004/ 026830

WO 2001692003/ 010101 -7 unl ess ot herw se spEuimocaioig
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i ndicated. Preferred substituents are al kyl, al koxy,
hal oal kyl, or halo. Mre Specifically the term

unfbs GBS HeCIBCaly InascaLr Ry ereest sbesmingre gyl Balogkrh

- or halbridtuedpaaiiiyaliniyd teroa Béteiodhichyincluddatbut Rewot ]'iﬂﬁ&-to,'hkﬁ?h/diiﬁfﬂ,
y

LR PR LR G R o SRR <1y

i.g , .an atgm or agoup di_ sp] aceabl e under substitution
r e R YIBRHEIOBN dNEans e grqup vaWEhE weaningsppyeatiprallp assedinted with
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acid addition salts formed with inorganic acids such as hydrochloric acid,
hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, and the like; or formed with

" organic acids such as acetic acid, benzenesulfonic acid, benzoic, camphorsulfonic acid,
- citric acid, ethanesulfonic acid, fumaric acid, glucoheptonic acid, gluconic acid, glutamic

acid, glycolic acid, hydroxynaphthoic acid, 2-hydroxyethanesulfonic acid, lactic acid,

mateic acid, malic acid, malonic acid, mandelic acid, methanesulfonic acid, muconic
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~associated with it in synthetic chemistry. Certain processes of this invention rely upon the

protective groups to block reactive nitrogen and/or oxygen atoms present in the
reactants, For example, the terms “amino-protecting group” and “nitrogen protecting
group” are used interchangeably herein and refer to those organic groups intended to
protect the nitrogen atom against undesirable reactions during synthetic procedures. -




one reactive site in a nmultifunctional conpound SYGfurch 2007
that a chem cal reaction can be 30 carried out

sel ectively at another unprotected reactive site in

t he neani ng conventionally associated with it in
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invention rely upon the protective groups to block
react ive nitrogen and/ or o>?ygen at ons pr esent in the
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' _ vagq%nqqrmﬁqﬁtm reference the broad definition of the varjable as well as preferred,
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‘more preferred and most preferred definitions, if any.

“Treating” or “treatment” of a disease state includes:




for the disease state. The "therapeutically effeqgkiygch 2007
anount” will vary depending on the conpound, disease
state being treated, the severity or the disease
treated, the age and relative health of the subject,
wo 200h@eg30ut € and form of administration, theTEri@sEeRio10f
the attending nedical or veterinary practitioner, and
ot her factors. 30 The ternd¥ “those defined above" and
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t hidl) grhihitingdhedisgase state, pe., agrgpiue by dey oannﬁp ¢ digeppi il
5 its efnidahgmPtosda@e state not to develop in a subject that
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t Ehedtramdaeating gt @ntdctisy” and dweadting” Wiesnrefeing to# chemical
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e |n|t al | ded, i , I
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v.410), 4 Bdfmn‘emll;tsntlhteaﬂﬁpdtenzhdh gstEorfouthé gamentfion bEUPALI swtr&dlc
the desired product. 15 In general, the
nor%@r?r"[tleag‘?ﬁeat ure used in this Application is based on
AUTONOMI"c v.4.0, a Beilstejn Instit npu erized
sy R RIEE tbﬁéfeﬁféh’é‘rvﬁttioaﬁf% & ‘UF‘“RGP%‘?SPE%? rE‘“
normencl ature. I n one aspect, the present invention
provi des a corrpoundio formula; (R4)a i S(0)~Rt
2 RRP1,2 2@® }s&yphal mac (@}a—l—Ril acceptable salt
or a prodrug t her ot A

p=12

a pharmaceutically acceptable salt or a prodrug thereof,
wherein |
nis 0, 1 or 2; preferably nis 2;

" pis1or?2, preferably pis 1;

5 R #ryl or heteroaryl;

R? is heterocyclyl;
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nis 0, 1or 2; preferably nis 2; pis 1 or 2, 15March2007

preferably pis 1; 25 Rl is aryl or heteroaryl; R2 is
het erocycl yl; 15 March 2007 WD 2004/ 026830
PCT/ EP2003/ 010101 -11- R3 is hydrogen, alkyl, or

wozao@@mﬁ)ﬂ- R5, where RS is alkyl, alkoxy, aryéi/Ee03/010101

aryl oxy; and each R4 is |ndependently hydr ogen,

hydr oxy, cyano, al kyl, al kbdky, thioal kyl, alkylthio,
hal o, hal oal kyl, hydrox al kyl, . nitro, alkoxycarbonyl

al Rylls bydrogsnydlkyl, Oa'i*@@FIQs)UREf whstt ] R’ ranwlsalktmwyl or aryloxy; and -
hal oal kyl sul fonyl, am no, al kyl am no, dial kylam no, 5

al ki¢h Rbirsydd)epdmamY @H%Féiﬂﬂ?d}@ﬁ@fybﬂdl)ﬂk 1, alkoxy, thloalkyl

SR RSB R R Ca),
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alkyloslkexychald, i halcalkgf, | sonmers which may be 1o forned.
Furthernore, the scope of the present inventi on al so
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For mu Pr eferab |en
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salf OIH’O"’ﬁ? Qb,omv}ﬁe?‘e Ra is alkyl or aryl, and Ro is
hydrogen oy alkyl, and a 15 m xture thereof. Nore

pr Elfe@faébq, B( is ﬁgien)y/'lsortphprthgicb fs oppenafly substituted with-one or more

- subdtifrefts @A BRRERY Eroug corslsthgy &Emﬁnﬂioxgaialﬂé‘hﬁlwlmeﬂ@ bR?,

Rt EL AR PERRCK el e p Ros e el s
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- ﬂu%?ﬁ&glt E'tn?eﬁg@ihl@ﬁﬂ Hhudrotled h@ﬁyﬁ’%&h%‘r&népﬁéhyl Still

refer I'S p|p azi'n-1-

N el mﬂ%ﬂ‘ééﬁfobe Ca s B & ﬁwﬁﬂorw@fﬁw

R? pawtiomily aubstitoiad gipewain; IR o plpéndmtzzlfw |Spill peora pieferdblyy R is

plpelrag elrfibfi X‘feth%%p!e alzf};YPpO%E ram(?gthd{:ﬁﬁ Jtm 1 rfi q\i ﬁ{ ﬁ'ﬁ{eﬁflperﬁ%-
-Ybﬁle!fléﬁfﬁéd‘i'g”r Buens neeisalar eekpdiraensi B isg- methﬂ’lf’rlﬁﬁf%?tﬂhkb’
preferred enbodi nents. For exanple, in one
paPeferablyaR] iy byl @feqiofr @@tlehbodi ment R, is 25 phenyl, n
is 2, R2 is piperazin-1-yl, R3 is hydrogen or nethyl,
In this manner, a variety of
re ef%ldkg%ﬁggﬁggs are enbodied within the present
|nvent|on Sone of the representative Conp of

Eodtill frethar, eombingtigns ofithe prefeired goxﬁ@ﬂw:bedﬁ&muéwgﬂ form other
preRepdembbdiaicht Forenipgle) dor@ipaltieilaly prefeired embodiment R is

phenyl, n is 2, R? is piperazin-1-yl, R® is hydrogen or méthyl, and R* is hydrogen. In this

‘manner, a variety of preferred compounds are embodied within the present invention.

Some of the representative Compounds of Formula I are shown in Table 1 below:

Table 1. Representative Compounds of Formula I:
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2-Benzenesulfonyl-7-piperazin-1- ( j
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2 \ & 356 | 2

2-Benzenesulfonyl-7-(4-methyl- (Nj
HCl

~T W~

piperazin-1-yi)-1H-indole I;l

3 _ ' mg Q 410 1
Y
H cl

2-(2,3-Dichloro-benzenesulfonyl}- ENj Cl
HCH

7-piperazin-1-yl-1H-indole

4 N 424 | 2
N o6
2-(2,3-Dichloro-benzenesulfonyl)- EN] ¢ .

7-(4-methyl-piperazin-1-yl)-1H- N e
indole

5 \EQ 360 | 1
|

2-(2-Fluoro-benzenesulfonyl)-7- [Nj F
HCl

piperazin-1-yi-1H-indole

6 | _ N4 _@ 339 3
’ N
2-Benzenesulfonyl-7-piperidin-4- H _
yl-1H-indole

7 | \EQ 355 | 4

2-Benzenesulfonyl-7-(1-methyl-
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piperidin-4-yl)-1H-indole N~ - HOl




10

y

2- Benzenesul f onyl
pi peridin-4-yl)-1Hindole N HC

| -1Hi ndol e N HC1

H7s 3554 NO
-7-(1-met hyl -

H

15 March 2007
15

March 2007 WD 2004/ 026830 PCT/ EP2003/ 010101 -13- #
Wozduarmss‘ﬁtructure MrH Exanpl e

7- (4- Met hyl -
trifluoronethyl -

S

pi perazin-1-yl) -

NQ 7-Piperazin-1-yl -

benzenesut Fonyl ) -

8 q(fl 4244 NEr/EP2003/010101

2- (2-

2-(2- ~NH F3

(N HHF3C
N 1H-indole |

C

9 410

rigf |

Q435 4 N\

uor onet hyhajaenzenesul f
/[ 2-(3-Brono

Dny| Strucdire N 1
benzenesul fo

vi0g dbeurie
yl ) -

10
N 1

3
t
s
H
1
(

%

(INL

(4-nmethyl - pi perazin-1
9QF Q421 HHBr 2-(3-
;)4pera2| n-1-yl-1Hindo
(4-Methyl- p1perazm 1-yl)-2-(2-
trifluoromethyl-benzenesulfonyi)-

1H-indole

@= sﬁﬁéonyl

[ nqLoTe

7-Piperazin-1-yl-2-(2-
trifluoromethyl-benzenesulfonyl)-
1H-indole

410

10

2-(3-Bromo-benzenesulfonyl)-7-
(4-methyi-piperazin-1-yl)-1H-
indole

435

11

2-(3-Bromo-benzenesulfonyl)-7-
piperazin-1-yl-1H-indole

421

Another aspect of the present invention provides a composition comprising a

therapeutically effective amount of a Compound of Formula I and a pharmaceutically

acceptable carrier.

Yet another aspect of the present invention provides 2 method for treating a CNS

h disease state in a subject comprising administering to the subject a therapeutically

effective amount of a Compound of Formula I. Preferably, the disease state comprises

psychoses, schizophrenia, manic depressions, neurclogical disorders, memory disorders,

attention deficit disorder, Parkinson’s disease, amyotrophic lateral sclerosis, Alzheimer’s

 disease and Huntington’s disease.
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amount of a Conpound of Fornmula | and a

pharmaceutically acceptable carrier. 5 Yet another
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treating a CNS disease state in a subject conprising
adm nistering to the subjett- a therapeutically
effective anmount of a Conpound of Formula I.
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in the illmtkaivé synfett rectioasgenies shbwh hed gasetedbelbwvent i on
provi des a nethod for producing a Conpound of Formula
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inthisaApphé@by, il lustrative of sonme nethods by which the

conpounds of the present invention can be
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and spectral data.

Unless specified to the contrary, the reactions described herein preferably are

conducted under an inert atmosphere at atmospheric pressure at a reaction temperature

range of from about -78 °C to about 150 °C, more preferably from about 0 °C to about
125 °C, and most preferably and conveniently at about room (or ambient) temperature,

- eg.,about 20 °C.

In one embodiment, Compounds of Formula I, are prepared by deprotonating a

substituted indole of the formula:




be isolated and purified if desired using conventisQ@akth 2007

techni ques, including but not limted to, filtration,
distillation, crystallization, chromatography, and t he
i ke. Such 25 materials can be characterized using

‘wozwcmMEmtlonal nmeans, including physical cergtrassiand
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spectral data. Unless specified to the contrary, the
reactions described hereinlpreferably are conducted
under an inert atnosphere at atnospheric pressure at a
reaction tenperature ran om about -78 Cto
about 150 C, nore preﬂ@ﬂ about 0 C to about
30 125 C, and nost prefera conveni ently at
about room (or anbient) tenparatire, e.g., about 20
C. I'n one enbodi nent, Conpounds of Fornula I, are
prepared by deprotonatlng a_ substituted indole of the
formula: 15 March 2007 WO ¥004/ 026830
PCT/ EP2003/ 010101 -15- (R4)p R2 R3 1l with abase and
aduitingbase and afddngglaauifmglaamnt@f thelfernfuba: Fub@;-RY#BERRR |
R’ vati@ Rear&hose J%%ne@ﬁ@elﬁ? R’ Al BPSE = @ﬁfmsn@ﬂerb RP St adffed | S

ere.’R5 I s
herﬁ@r @Mp is ska‘ﬂ% s@ua Hfé[gf lﬁbalgﬁ:aaé mogﬁ EF%FE‘QB’I fﬁwﬁgq itge,
shcﬂiltﬁbd’ﬁpp&c:ﬁ)ﬂééf}&t ahéryR¥ahdor Rtless ohéd ox&hmladdiaeprcamr(&wna& ted

ﬂa&fuswsps}&%ld%g%/r&% o3 w1ﬁ1aa% (??BI%P? £te ot?ct %ggr%uﬁ S?ftf?t{l ons

ase use

Prqmcslhg graupsdpr sugh radie pystass exstwelh bn@rrot@pne S@lﬂ‘tdab the art and

8l Stthé AuR PR SR protYE R g2 Ghah& iPK 94 Qxﬁﬁlogy&&om |
wn to one skilled in the art and depends on the

no
YHEOWR OB he acidic proton, e.g., whether it is an
am no proton or ‘10 hydroxy proton, etc. The base

s hbhd tdsesbodld bostrongreooigh to depdprate priratsily Brei 2rpositioy of the
md%iet}ih%'s}ste%ﬂ sQéh Bal& ard w&k‘ﬁ%&vﬁ o the SMBIBMheWCIRARRR are
gﬁ% ne ski | n the art and inc d
Or&amgaﬁ eogmque ﬁlbmrﬁfg pns.der %ﬁa@a oiertfhﬁt@ffgw% &
Griguartdipdagentd, &rtexdmyily dri-bltyliiapnesinsh halide. Geasrdlly, thagent s,

de}{ ﬁ{on%@%gp:lcgo? &%Bz%d&%{é&%{ g'ﬁfuqugén &%Q’F gﬁﬁ?& g'zlréfgrably

onati on reac con

abqus e r bd@wmd@we prefyrably abﬁutb@ Kot hetoxt. dypigally: theabout

depr8fonationQEactibh B\GondiiRttd BDLBuySEr abl y about -70 C or
el ow. Typically, the deprotonation reaction is

co du Ifo atlng
oRfabiE Rl BRC PR i Bl 3t 63
arybsnwngmuﬁudn;l mlylmlfqrdlébomhs yarémlrtm.idy pifepared frdméh‘t an be
corrés dlu?g anﬁmﬁ}ﬁgﬂéﬁd%mr} £&ebht Gih 5?1%99&@0[1&& such as
orlqﬁ treatnent wt uorlpﬁ
po@&smn&@u 8F‘|° r suitable metalhc fluoride cornpoun Convers:on of the
arylsulfonylchloride to its corresponding fluoride derivative typically involves reacting

the arylsulfonylchloride with potassium fluoride in an inert organic solvent, such as 1,4~
dioxane. The reaction is generally carried out under refluxing conditions for a period of
about 1 to about 48 hours, typically about 24 hours. Generally, excess potassium fluoride

is used in the reaction, which can be readily removed during a work-up process by -

 washing with water. The resulting arylsulfonylfluoride is typically used without any

further purification.

Alternatively, Compounds of Formula [ can also be prepared by reacting the
deprotonated indole group with a disulfide reagent of the formula: R'-8-S-R' to produce
a thioether of the formula:




pot assi um fluoride or other suitable nmetallic fl ugmnigen 2007

conpounds. Conversion of the arylsulfonylchloride to
its corresponding fluoride derivative typically
invol ves reacting the arylsulfonylchloride with

wozqnavbnml umfluoride in an inert organi c sgdwvEnbessueh
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as 1,4- dioxane. The reaction is generally carried out
under refluxing conditionsléor a period of 25 about 1
to about 48 hours, typically about 24 hours.
General |y, excess pot luoride is used in the
reaction, which céhy d during a

wor k- up process by wa M th water. The resulting
aryl sul fonylfluoride is gyplﬁally used w t hout any
further purification. Aﬁternatlvely, Hbnpounds of
Formula | can al so be prepared by reacting the 30
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oe e reacte
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solvent,l such as dichl oronethane, and sfirring the
mi Xthen & o Rrgoenp contaive r pralecting group, ewwhouR sis a pitiestiag ces s
grd\Epﬁéh botdohRd %—9 hp dan'be PRV Ed BYer ‘ﬂﬁ%?ﬁtﬂ&m"ﬂsﬁu@ rédfigaqueous,

ef erabl y ion n esired
coBdiep DI atmaly KIeR O DR B Sl s S Poreiv

Groppe hoDignigc Sylehess Bt editor Bivet Grebrtehind Prthibis phits ﬁ)ho iy dnd,

| _ Sofis, mw%rkt ﬁé@w Hl%&‘f)gfa?e% helle?n B’)y\}h%ﬂreg r1ts %lr%.o up.
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contains’a pro ng group,
protectin roup, such rotectln group cap .
r eMovetpeahs ‘E%aﬂf’ s ngﬁﬁflﬁéép@p%ndﬁ gglf%’él{aﬂéfﬁ de%lﬁ@ﬂ injths
Exg@pléedtticanal |y known to one skilled in the art. See,
for exanple, Protective Goups in Organic Synthesis,

SotaE bl o iR e kel s Wihor NG AHNLRY,

usefelfin therfeeatment phcertain CNS disgrders, such as Parkmson s disease,

- Huntington’s disease, anxiety, depression, manic depression, psychosis, epilepsy,

- 25

30

obsessive compulsive disorders, migraine, Alzheimer’s disease (enhancement of cognitive

~ memory), sleep disorders, feeding disorders such as anorexia and bulimia, panic attacks,

attention deficit hyperactivity disorder (ADHD), attention deficit disorder (ADD),
withdrawal from drug abuse such as cocaine, ethanol, nicotine and benzodiazepines,
schizophrenia, and also disorders associated with spinal trauma and/or head injury such
as hydrocephalus. In addition, compounds of the present invention are also useful in the
treatment of certain GI (gastrointestinal) disorders, such functional bowel disorder.
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20 More specific details for produci ng Conpounds 18fMarch 2007

Formula | are described in the Exanples section. The
conmpounds of the invention have sel ective 5-HT6
receptor affinity and are wuseful in the treatnent of

wo za@enieaion CNS di sorders, such as Par ki nsonbGr/eiseasnast

Hunti ngton's di sease, anxiety, depression, manic
depression psychosi s, eprﬂ%psy, 25 obsessive
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distéa¢@i cal ly 1-500 ng daily, preferably 1-100 ng daily,

and nost preferably 1-30 ng daily, dependi ng upon

nu v i sease
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ascertain a 20 therapeutically effective anount of t he
COAROHPSIRARE cdrhgoupdesiaié prestMERTdn€On ftOfcttRr @itk 6fe or more

conventional adjuvants, carriers, or diluents, may be placed into the form of
pharmaceutical compositions and unit dosages. The pharmaceutical compositions and
unit dosage forms may be comprised of conventional ingredients in conventional

* proportions, with or without additional active compounds or principles, and the unit

dosage forms may contain any suitable effective amount of the active ingredient
commensurate with the intended daily dosage range to be employed. The pharmaceutical

.compositions may be employed as solids, such as tablets or filled capsules, semisolids,
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di sease. In general, conpounds of the present 15 March 2007
invention will be adm nistered as pharnaceuti cal
formul ati ons including those suitable for oral
(i ncl udi ng buccal and sub- lingual), rectal, nasal,

wo 2momessal , pul nonary, vaginal, or parent ermlT/Ep2006k10601ng
25 intranuscul ar, intraarterial, intrathecal,
subcut aneous and intravenolfs) administration or in a
formsuitable for adm nistration by inhalation or
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generally is mxed with the carrier having the i5March2007
necessary binding capacity in suitable proportions
and conpacted in the shape and size desired. The
powders and tablets preferably contain from about one

wo 2004926830 about seventy (70) percent of ther@Ewtr2Me/0Re1
compound. Suitable carriers include but are not
limted to magnesi um car boltat e, nmgnesi um st ear at e,
talc, sugar, |actose, pectin, dextrin, starch,
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membrane, e.g., silicone rubber, or a biodegradable polymer, e.g., polylactic acid.

The pharmaceutical preparations are preferably in unit dosage forms. In such form,
the preparation is subdivided into unit doses containing appropriate quantities of the
active componernt. The unit dosage form can be a packaged preparation, the package
containing discrete quantities of preparation, such as packeted tablets, capsules, and
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between ethyl acetate (50 mL) and a saturated_ aqueous sodium bicarbonate solution (50

mL). The organic layer was washed with a saturated aqueous sodium bicarbonate
solution (2 x 25 mL), then with brine {25 mL). The organic layer was dried (MgSOy),
filtered, and concentrated to afford a clear oil. The oil was chromatographed on silica gel
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1-1 1-2 1-3 1-4 1.

Step 1
20 . " Toasolution of the indole 1-1 (1.22 g, 4.0 mmol) in THF (40 mL) at room

temperature was added di-tert-butyl dicarbonate (1.3 g, 6.1 mmol) followed by DMAP

(56 mg, 0.46 mmol). The reaction mixture was stirred at room temperature under

nitrogen for 3 hour then concentrated in vacuo. The remaining residue was partitioned

- between ethyl acetate (50 mL) and a saturated aqueous sodium bicarbonate solution (SO

25 - mL). The organic layer was washed with a saturated aqueous sodium bicarbonate '

* solution (2 x 25 mL), then with brine (25 mL). The organic layer was dried (MgSO4),
filtered, and concentrated to afford a clear oil. The oil was chromatographed on silica gel .
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given to enable those skilled in the art 10 to nore
clearly understand and to practice the present
i nvention. They should not be considered as limting
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bIS oc-1ndole 1-2 (500 ng, 1.25 mmmol) in THE (25 5
L under |nert at nosphere was sl owl y added t-BuLi (1.
47 Tap solytion ¢hegmpou e B¢ mmpl) dn dishloremethane (48 pL)

atfer wﬁﬁdﬂk&M@BAiﬂMS\ﬁg 8.02 knini6E). YheteRetivh Wab Whrined €0 £o340

erfitpaceag SR for P e e et @?%@22103%3900

to 9‘?&‘&%@0@}cﬁﬂﬁh@o:ﬁisgﬁ%nﬂto%lagﬁéd Pleksitich B0 Rtk e WA

- wag adsledi The reaTlien matwre wesstimeddturoen vamsperpierohedight. The

re BB AL WAL lon IR0 @mﬁ%a difordmandilso Iggg

extrac acet at e

THE prEPC kegerss rathes Wi & Msodreydiedeid 3B D AR ne 5
mI)1The odganidayeMyf@died (ngﬂ(hﬁ fifteked andlconeetRRY! BHe@€maining oil

was chromatographed over silica gel eluting with hexanes/ethyl acetate (17:3) to afford
160 mg (34%) of product 4-4. M+H=542,

Step 5

A solution of compound 1-4 (160 mg, 0.3 mmol) in isopropanol (15 mL} and
concentrated HCI {4 mL) was refluxed for 1 hour. The reaction mixture was

concentrated and the remaining powder was triturated with isopropanol (10 mL) and

ether (20 mL). This was filtered to afford Compound 1 of Table 1 as a white solid {90 mg,
89%). M+H=342.

Similarly, compounds 3 and 5 of Table 1 above were synthesized in the same

- manner as above: 2-(2,3-Dichloro-benzenesulfonyl)-7-piperazin-1-yl-1H-indole and

2-(2-Fluoro-benzenesulfonyl)-7-piperazin- 1-yl-1H-indole -

Example 2
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over silica gel eluting; with' hexanes/ethyl acetate.
(23:1) to afford 440 ng (69% of the
2- phenyl t hi oet her-7- piperazin-1-ylindole 1-3. Steps 3
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roomtenperature for 24 hrs. The m xture was 15 March 2007
partitioned between ethyl acetate (50 nL) and water

(50 nmL). The acetate |ayer was washed with brine,

dried (MgSOH4) and concentrated to afford a white

wo 2000026850 The solid was dissolved in ether g&@epibosoas

10

15

20

25

30

treated 1o with excess 1 MHC in ether. The white
‘precipitate was collected-and dried to afford pure
product (Conpound 2 of Table 1). Simlarly conmpound 4
of ATFalbtien df 7aliromeinidele $yIfghe4 maed) ih THFHE5 ;b jrendepAen was

e:
co%@({’% 10C  and an(‘)']LanGZ[gIﬁ J92m molg/'rvsxs aflde(‘d over %Chm*n Thepreacggxll .
mlxtllrey\ms y@ppqdﬁgofp «C in apjics bpthand wasstityedt at thig me@ture for 30
mth Tmsﬁmateaaasaodmt 8020 400dnd RIsGREGH GTN- E@@p mné(mg, Tl e

mtp@) B Tl-?l'e Gﬁ %@% SNL” '\Ecﬁln{fnﬁr i IBPrbrI‘}led %Qﬁlon%vaf) 1r559?or)€(5/|xrfm e
70 syprind wzg\them Warrngd fo rpom tampepNtitie. ']7he kaQtign was querphed WithNivader

(10 mLPanld Qunanéaﬂén&ef?wﬁ@r 5%9% ch}%e >ﬁa Sr}?enirga%é
) Mar ch < 2%13 0041 %d
gt Hf yaisF e % %’ (15
andrégncentwcled. Rregeamaining bramn:hlevzhs tlﬂomi(bgﬁphedafldtmg-vﬂtlh (9.6
I n
sccinenbing, (TP L U, PO R UL oty TR,
Pipgtiding- éﬁafgt’xﬂhﬁi“éd el st for 30 min. The nmixture
was cooled to -70 C and a solution of N Boc-piperidone
(25t 12.8 5 mmol) in THE (10 nl) was added over 15
mn. The reaction was stirred for 45 mn at - 70 C and

HE’E'%SY ME-F&(!BP? - ?gﬂghﬁgg’ &l Q%H{lgﬁm tag;{i] Fert- l‘i@ﬁ%&t?’k
t%?m s rorppiged vty pyriginet( %&@Lkg@ nhe;phomﬁe
mUt ﬁ.’} Q{nadbm Y& hgg)eiﬁtﬁrb uM@t fitrog éﬁarﬁﬂ—ﬁz&s%ﬁﬁe@éﬂeﬂﬁgiﬁ 3ﬂ1e m—)
en dri onc
e R PGB bRt el st Bt Cratd gr ARERS e vise N
acetate layer was washed with water(2 X 30 mL) and bnne (55 mL), then dried (MgS0y),
filtered and concentrated to afford (700 mg, 64%) of 4-(1H-iridol-7-yl):3,6-dihydro-2H-
pyridine-1-carboxylic acid tert-butyl ester XVII.

Step 3

A mixture of 4-(1H-indol-7-y1)-3,6-dihydro-2H-pyridine-1-carboxylic-acid tert-
butyl ester XVII (700 mg, 2.3 mmol) and 10% Pd/C (70 mg) in ethanol (75 mL) was
placed under H; atmosphere on the parr shaker at 50 psi, and was shaken overnight. The
reaction mixture was filtered through a plug of celite capped with.a glass filter. The

- filtrate was concentrated to afford (680 meg, 95%) of 4-(1H-indol-7-yl)- pxperldme -1-
~ carboxylic acid tert-butyl ester XVIIL

Step 4

To asolution of 4-(1H-indol-7-y1)-piperidine-1-carboxylic acid tert-butyl ester
XVIII (360 mg, 1.2 mmo}) in THF (3(5 mL) at room temperature was added di-tert-butyl
dicarbonate (262 mg, 1.2 mmol) followed by a catalytic amount of DMAP (5.6 mg, 0.046

~ mmol). The reaction mixture was allowed to stir at room temperature under nitrogen for

- 24 hours at which time the reaction mixture was stripped. The remaining residue was

35

pattitioned between éth_yl acetate (50 mL) and saturated sodium bicarbonate (50 mL).
The organic layer was washed with saturated sodium bicarbonate (2 x 25 mL), and with
brine (25mL). The organic layer was dried (MgSO,), filtered, and concentrated to afford
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to acetone: hexanes (1:4) to afford 1.17 g (58%i elsQXarch 2007

of 4-hydroxy-4-(1-Hindol-7-yl)
pi peridine-l-carboxylic acid tert-butyl ester XVi.
Step 2

WO 2doddgedsoxy- 4- (1- H-i ndol - 7-yl ) - pi peri di ne- beparbmrylioc

acid tert-butyl ester XvVI (1.17g, 3.7 mmol) was
conbi ned with pyridine (2Q28L) and phosphorus
oxychloride (0.7 1s m, 7.4 mvol) at room tenperature

a dheadl6il. Thie bit egedhrontutshraphed slhiig wich M@ﬁ%&bﬁa&:etﬁh €3:1) to )
i 0 t ac
eSSt NS b e R )
acif) fert-burt estet £IXX 30 nl) and brine (55 nl), then dried
(MS™), filtered and concentrated to afford (700 ny,

64%epaf 4- (1 Hi ndol - 7-yl ) =3, 6-di hydr o- 2H
pyrldl ne-1-carboxylic acid tert-butyl ester XVil. 20

o Y7 DR 5t Ph-tar butaeasbogy-piperidip-dyliinddle ko1
carbowchcaad darrbutylg n@tﬁ&éﬂ@mﬂﬂm@q@m HEE (28 ral)repslywhing
ada&%mﬂ:ﬁ @m 2O mrhdl). hdRR@on (rfiftubd ras WGed BY Mﬁkut&@ﬁevs

iR o hﬁ‘g‘?@ b ke LR Sl Ses BPETRRADRIY 18 o
addést: Theteaciop wagstioed feRiSthat whivh eitheth¢ doldbagh wassenptedend
thJJescn%ﬁ s Lﬂotv@at% t&% Rhiptafifle, e Pefa&%% H?&Qcﬁ& with

eri di ne
asaferaaeisewuaw mr%@xué? dm 25 gﬂéﬁﬂ%ﬁ’ffaﬂs 1545 FetRip (3 x

204n1() 1'The cothbined etyyl)acem@leydrﬁwae whshed b kihé 25 adli),dried

O R < A B 9

siligs efutingonth kexqnegethylgcetate G4: Hﬁ@afford 6330 g 60%)ofshequoducy i ¢
beﬁﬁﬁé‘sﬂtfmﬂrf 7% YuRox§cdBonypPARdiATION)-indd1eA -daBRGHICABA tert-

Xt ur, llowed to stir at room tenperature under
bug"}lff‘r“if for 24 hours at which time the reaction
m xture was stripped. The remaining residue was
paftep6i oned between ethyl acetate (50 nlL) and
saturated sodi um bi carbonate (50 m.). The organic

| ay HenASuMGS R Wﬁht&gwsﬁ{yﬁg r%?zﬂhunsnphﬁarehoaamﬂ(cz
tplved

aci@éfs-b*?tvtfl)éétﬂ( @g&% 381 rflgwﬁavag S R dbatat W6l G5
ml?faﬁfb warriddl td/eflak AZ(_?_Q?? 5 h, Wik 266 HhORAGAIOWRCIIEPRE@0GNh 010101
o a7 08B, 1P AURABRL LN
21q 38 481%fof the product 2-benzenesulfonyl-7-piperidin-4-yl)-1H-indole XXI.

7-(1-tert-butoxycarbonyl - pi peridin-4-yl)-indole-Il-carb
OXS’ihhlﬁrIy &ﬁﬁﬂuﬁ&f) indoMtof Talfie | eboviosyntiéstld i the shéhednanfer

as oy Iriparei ol s s b sulfory Dy EFfndofeand 2-5-
Brarao-beneghdsulfongl)d-piperdzibidyls iIHesdde X1 X (440 ng, 1.0
nmmol) in THE (20 nL) was slowy

Example 4

This example illustrates a method for preparing benzenesulfonyl fluoride.

G, e | Dioxane F

s, s,
@/ v KF, reflux ©/ 0
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added t-BuLi (1. 2 nm, 2.0 mmol)."' The reaction mpstNaken 2007

was stirred for 45 mnutes at -75 C, and the
benzenesul fonyl fluoride (0.2 nL, 1.6 nmmol, see
Exanpl e 4 bel ow) was added. The reaction was stirred

w0 2002/026830° h at which tinme the cold bat h wagmasndadiand

to the reaction was allowed to warnto room
tenperature. The reaction_yas quenched with a
saturated sol ution of amoni um chloride (25 nL) and.

exPét&ﬁIuﬂﬂﬂdMiﬁb(%W) YiZ%@erﬂhﬁl) s addelfd ambbuno;r be

h t th b
bepgRaii lofibn @b LAY Bre B T ek s vAS
refaﬁcéCbﬁOUZ%\th elhdncmplgd fo. roc‘ﬁheexmeratmsnimwcchmagp‘awmﬂiwﬁ/ er

mlg'f'%‘ﬂg:}& »@Jtemapaaeéetwwﬁeaa&twﬁwgb% @gﬁ%& Gorhfindd tO
chigegfor @ﬂééesﬂ W%%EdgxM@%ot)eﬁtﬂEmgu“t'@f%ﬁf‘?ﬁ@ﬁ%c’ affopbr i din-4-y

behzendsultbalybforidafdhoxyl i c acid tert- butyl ester XX Step
6

Z-Msul fonyl -7-(1-tert-butoxycarbonyl - pi peri di n-4
-yT’)-rndol e-1-carboxylic acid tert-butyl ester XX

(S Emelt EiarEE HeioS 7 b oot Cotebuf OB R ™

benzemestlfonpl- T+ Ixtnethyl - pipeidiro ¢y d H-indoleom  t enper at ure and
ether (30 nL) was added. The white preci pitate was

collected to afo{ 10 ng (919 of the duct

2- benzenesu peridin-4-y e XXI .
Simlarly cod ® 9 and 11 of Ta a-bovels

synt hesi zed he sanme TEMMEr ™ as | abbve:

7- Pi perazing 1yl - 2 (2tr|fluoroma hyl - benzenesul f onyl )
- 1H-i ndol e ajjd 22¢5- KXii

Br ono- benzenesul fonyl ) 7 pi per azi n'I -yl -1H i ndol e
Exanpl e 4 Thi s exanple illustrates a nethod for

Pr &ydainh fgicdd Bﬁiﬂdé 0N mgf b8P was added ik ii}ﬁ aporaon
to %ﬁ‘%’%ﬂfgbE?‘Hi‘ﬁi‘gf_ﬁ’“%iel"?%‘l‘%wgé’mﬁ Fefls AT R ,ég%?
seeExémpierd hovaleend datdreiichynle 43090 (0.4 o, bT mnpdhindits me
um‘fJﬂ rf%['t' aﬁﬁos&ﬁé‘re "ﬂi’i@ 're)act'id?n wlaes ?[il rec e r,(tﬁgh ﬂ;rn);entr-g% in vacuo.

en coo ed
GS@WSMWW&MW@%W ﬁeéwdrcrﬁdf ?%@ dﬁﬁ
(25Pfhl)) THJ@umelay&tuat eX@stewith ?ladetamb {dx thiby. Cf‘hé)ttmﬂﬁﬁedx

E@f‘}‘ werg gflffq%Beﬁ ﬁlger CCrl aﬁ% arfgl:!)lg 8@!%/ ﬁrl-i? 111 e efWdsG8ded
i‘i{%z:attem presipitatefwas orllected (oaffordaa mgl (88%) dfrﬂ- s exanpl e
bedlzlerlt;%.ﬁfohﬁtﬁﬁ ﬁetﬁﬁta?p&;dhp&-yﬁ NERAULIL X TP IPOMREL phwatr, Tabl e

- Similarly compounds 8 and 10 of Table 1 above is synthesized in the same manner
as above: 7-(4-Methyl-piperazin-1-yl)-2-(2-triflucromethyl-benzenesulfonyl)-1H-indole

and 2-(3-Bromo-benzenesulfonyl)-7-(4~methy1—piperazin—1-y1)—1H-indole.

Example6

This example illustrates in vitro radioligand binding studies of Compound of
Formula I.

The binding activity of compounds of this invention in vitro was determined as
follows. Duplicate determinations of ligand affinity are made by competing for binding
of [*H]LSD in cell membranes derived from HEK293 cells stably expressing recombmant
human 5-HT6 receptor




benzenesul fonyl - 7- (1- met hyl - pi peri di n-4-yl) - 1H i n@oltfch 2007
rr NNH210 Sodiumtriacetoxyborohydride (110 ng,
0.52 nmol) was added in a single portion to a
sol ution of
wo 2nlgemenesul fonyl - 7- pi peri di n-4-yl) - 1H i peokeo0s8i0161130
, 0.34 mmol, see Exanple 3 above) and fornmal dehyde
(3099 (0.14 m, 1.7 nmol).-pn-THE (20 nmL) under inert
at nosphere. The reaction was stirred for 24 hr, then
C OAlt detbrinsih@tibnt Were ARdoin alsay Bifeer cariigivg SO Peis-HC, 10 pMd

MESL ARV R MR BHIL R 00 (P01, PGP raahe
volaget Assay tpbes ﬁornwnmj H] tﬁé (% o campetingligamd, end myréb@nfa\er e
wetld ih&@Male/BShhking Watkea@koR§itnm. S0 ut] iRredfonto PMckieldl GEIB

5 plag%:??rg &P 2d ggg ¥ rEg) the 'f.gglit rgg‘};’;wegfchlghf re%t%r Ené v?atsﬁedv?s
- tinpe izienil A0frolyTris Ll Bored H\H }-[SDpens determideddsyradiddctivedol e
comﬁémtgumﬁagkaggmwngo Simlarly conpounds 8 and

10 'of Table above I's synthesized in the sanme manner

as_above:
7- PE&R&(’WT of {PIUSD o the Pingling sites vias gyantiBsLAHEA - benze
-comvestidtioobyidinglddta tn d dyaransetel logistic equation:
2- (3- Bronp- benzenesul f onyl ) - 7- (4- net hyl - pi per azi n-1-yl
)-1Hindol e. anpl gmB-Hadap exanple illustrates in
_ vi binding xdrsgl + s L NE of Conpound of 25
10  Fornula 1. Thel#fndi hg activits? of conpounds of this
invention in vitro was determned as follows.

Duwhére HilEs ﬂﬂtf-ﬁll m;n:a[liam isahe dongeundtiad 6ﬂdamtpytuagredmgdﬁd

eti n n

anf SRS Bl o600 bk ﬂ’gaﬁg? Hesgers

radudxgm 'll‘haaptecxﬁcrhmhng Bingdire isrthedifferonce betwretrbthe Bragamd thnO
baa Q6830 PCT/ EP2003/ 010101 -27- All determi nations
were made in assay buffer containing 50 mM Tri s-HCl,

: 10, MM S™, 0.5 nM EDTA, 1 nM ascorbic acid, pH74
15 —x’a‘—ﬂpﬁln a 250 nmicroliter reaction volume. Assay
tubes containing [3H LSD (5 nM, conpeting |igand,

- andsingtiib proceduresef Exanpba o trapbtinds of Fotraida hyyexgdestad apdt h

foufnﬁ Eo ﬁeoseféhﬁe S%T&%%tag&lstg 'ﬂefn%ﬁe?xfﬁt@ﬂcﬂwﬁ@ﬁf@ﬂﬁwg: i Bable 2,

| ates pre soaked“w th 0: 3% PElI) using a Packard 96

m\i. 2(;& har vest nd washed 3 tinmes in ice cold 50
aplq ‘ﬂ@‘ga"égﬁﬁﬁ“ﬁ LSD was determined as '
- I peoactive—count-s—per—m-Aute—usi-rg—Packard—TopCount .

spk¥acqgnent of [3H] LSD fRame t he binding siteq w&s _
quantifiled by fitting concentration-binding data tpb a

4r pagane E-?£,3Jlﬁ8hcﬁbib‘&nz%ﬂé§91tfé-n‘}ﬂl7-piperazin-1-y1-1H- 9.7

indole

5  {2-{2-Fluoro-benzenesulfonyl)-7-piperazin-1-yl-1H-indole | 9.3

8  |7-(4-Methyl-piperazin-1-yl)-2-(2-trifluoromethyl- 9.5
benzenesulfonyl)-1H-indole

9 7-Piperazin-1-yl-2-(2-triﬂporomethyl-benzenesulfonyl)— 9.5
1H-indole ' : '

10 |2- (3—Br0mo-benzenesu]fonyl) -7:(4-methyl-piperazin-1-yl)-| 9.6
1H-indole




bi ndi ng=basal +( Bmax- basal \ | :
+10-Hi Il (log[ligand]-'og IC50 10 where H Il is the
H 1l slope, [ligand] is the concentration of conpeting

radioligand and 1C50 is the concentration of

wo 20080H68d0l gand produci ng hal f - maxi mal specigdgepddodgiond of
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- perfqsgiedl a§ daser

radi ol i gand. The specific binding windowis the

di fference between the Bmaxgand the basal paraneters.

15 Exanple 7 Using the procedures of Exanple 6, :

coBymplél® of Formula | were tested and found to be

sel ective 5-HI6 antagoni sts. Representative activities

g;?h@é&gﬂn%ﬁog-&flﬂ-ﬁghf propertidstt lcgmgmﬁ)@g bfthé $304i0R 'nﬁg bP'h a
mozlﬂ(% aningy eqgpision’ thesbishresagnitionyask nyadgh By months pldnalg
WiStar'rats (CHele® Rbver, The Netherlands) were used. Compounds were prepared daily

| an%ai%s.%yéh ﬁ?ﬁh‘fz&i&%&‘%ﬂ‘a‘ﬁﬁe‘* | a0 (Bl REEPRE bt fion s iaﬂv%?sl

givn (.o {ivgachigr volimprask mbke)- 60-nyinhteg before (T Scbpadamvine hidyobromids

wadRieRn 86 HidRehkidrcd BJ]Qth%ct%n. Two e%ual testing groups were made
Z- lpera2|n-1-%l-2- 2-1ritlugronet I-be?&enesulfonyl)
of 24 13ts gnd Yﬂ:eit?ﬂfgl % tWFxpernimenters. etestm@l order of doses was

det@nfiBedBraodenly iz expesimefito wyle)pedorrdedrming y Hoydilgldind pratedoly |

- 3 I [y
Ak ed ) SIS THE o8 URCMUEDR Tpe Yl dVRALRERAR s
flas dscribsd Brknnaerup o Relaco s ). 098% drsty prerdriad fest fRe
neurGbielogicsl BtudRY ofifenidty & ratdDid BbhadforA dhtaEBeh £OBMIARQ D1, 470 e
59object recognition task nodel. Four nonths old male
‘Wstar rats (Charles R ver, The Netherl ands) were
used. Conpounds were prepared daily s and dissolved in
ph\Waileths gresent inyentiondaghean desstileed with refareace to deapecific
eml%’c[I Thhts gﬂe?éo/f, Eﬂh&@é%bﬁlﬂﬂ@%éﬁ)od %V‘F}%e ék_il_lffd ir(sﬂhE‘th lﬂ'Iat "ifious
vol une m_nu or e opol. arg ne
R L R M T R G
true spjigcinidecnpe tiwhe tgerdiontle sddifign,gnaony peodifien onsaeie be phdtd
_ . _ . i T i ng
wdaE BurRBad Rl foh A Al MmN T R ol prc B8 o5
stepsy {9dhe phiertive spirit andhisppen! thepressntigvention diflisuchyppdifications

are Pt dd @ be wiltfin Nekcop@bBh¥\Eliithstapantiedhease W th each
dose condition. The object recognition test was

performed as descri bed by Ennaceur, A., Del acour,
J., 1988, A new one-trial test for

15 March 2007




neur.obi ol ogi cal studies of nenory in rats. 1: 15 March 2007
Behavi oral data. Behav. Brain Res. 31, 47- 59. Wile
the present invention has been described with
reference to the specific 189enbodi nents thereof, it
shoul d be understood by those skilled in the art that
vari ous changes naybe nade and equival ents naybe
substituted w thout departi@@imsomthe true spirit
and scope of the invention. In addition, many
nodi fications may be made to adapt a particular
1.si t uat iApgbmpthe of e, fogMitposi tion of matter, process,
process step or steps, to the objective splrlt and
scope of the present invention. Al such nodifications
20 are intended to be w e scope of the clains
appended hereto. 15l
of the formul a: (é%
phar maceutical l'y acceptable sakt thereof, wherein n
is 0, 1or 2, pis|l or 2 R Rs aryl optionally
substituted mﬁth one, two or three substituents,
wherein each substituent is 1 ndependently hydroxy,
or @phm@nacalticdlly addelstable salthhe@edfky! , hal o, hal oal kyl,
hydr oxyal kyl , nitro, al koxycarbonyl, alkyl carbonyl,
Vd&?%?lsulfonyl aryl sul fonyl, hal oal kyl sul fonyl,
am no, agb , dial kyl ami no, alkyl (aryl)ani no,
alkylanlnocar onyl, al kyl car bonyl am no,
aIkylcarmcmybfajkylanino) alkylaninosulfonyl

“al kyl sul £ onyl am no r enedlox het e oa
oot} onal I8, Karbertione DsiRtGiHERoRS Wi OB gt Wherein
substltu%gﬁﬁwggtg&ﬁqgmh&$gﬂgﬁg;oxy, cyano, aIkyI
al koxy, thioal kyl, alkyl hal o, hal oal kyl ,

hlygr loxyi':llf kyl, | hyiloxs, cyanmidsyl,adlﬁu}yytmoaatmmmbﬁ;}qyi
|
oLt sulfony! B, O s R R bpEl ltstsons

al kyl ani nocar ReMlfondl, hmbsmgria@mﬁﬁmm alkylamino, d1a1ky1ammo
alkylcarbonyl(alkylan1no) alkylan1nosulfonyl
al kyl sul f ony| alkyHaryl)amino, alkylammocarbonyl alkylcarbonylanuno

alkylcarbonyl(alkylamino), alkylaminosulfonyl, alkylsulfonylamino
or methylenedioxy; or
heteroaryl optionally substituted independently with one or more
substituents selected from
hydroxy, cyano, alkyl, alkoxy, thioalkyl, alkylthio, halo, haloalkyl,
hydroxyalkyl, nitro, alkoxycarbonyl, alkylcarbonyl, alkylsulfonyl,

- arylsulfonyl, haloalkylsulfonyl, amino, alkylamino, dialkylamino,
alkyl(aryl)amino, alkylaminocarbonyl, alkylcarbonylamino,
alkylcarbonyl(alkylamino), alkylaminosulfonyl, alkylsulfonylamino
or methylenedioxy; '

R? is a heterocyclyl optionally substituted independentty with one or more
substituents selected from

| hydroxy, cyano, alkyl, alkoxy, thioalkyl, alkylthio, halo, haloalkyl,

hydroxyalkyl, nitro, alkoxycarbonyl, alkylcarbonyl, alkylsulfonyl,

arylsulfonyl, haloalkylsulfonyl, amino, alkylamino, dialkylamino,

" alkyl(aryl)amino, alkylaminocarbonyl, alkylcarbonylamino,




or nethyl enedi oxy; Rz is a heterocyclyl optional | March?2007
substituted i ndependently with one or nore

substituents sel ected from hydroxy, cyano, alkyl,

al koxy, thioal kyl, alkylthio30hal o, hal oal kyl,

hydr oxyal kyl , nitro, alkoxycarbonyl alkylcarbonyl,

aIkyIsquonyI .
am no, al kyl ar?‘l1 k Ef&%%ong# ﬁﬁygmrrrlmrl}% %54 Hifz"i%? Alk}g}l%lflfonylanuno
aIkyIan1nocarbﬂmm#@ﬂakhkkggrbonylanlno 15 March 2007

-30 al kyl carbonyl (al kyl am no) , al kyI am nosul f o ,

al kyl sul f%ﬁ?b&ﬁlﬁoﬁ%ﬁ: alkyl, r%rﬂﬁ@’r j here RRssaﬂé,ylh@lﬁWgéwL or

al kyl y gRd, where R5 is alkyl, alkoxy, aryl,

or arylo%% an each R4 is |ndependently hydr ogen,

hydr oxy, eaylaRé);s inddpghdendlly hgelyogen, iydaixhydyano adikyl) dlkoxy, thioatkyl,

e e

hal oal ky|aﬂ&jh$£l5w 1, aﬂ@lﬁl@fonylahlyﬂuﬁﬂh%?lohalgélﬂlwf(ﬁh@’l Rfhino,

al kyl (aryl )am no, Ylan1nocar

a: ty: car tadjﬂ%mmnd;alka akrynqlgaﬂ‘bd{ﬁWIXammqg|a§mlaqmpocarbony1
Il SR TR N e A—

wher ei n Bﬁqﬂlﬁ;lﬁbﬁﬂl@lﬂﬂﬁmr Aéthylenedddblyoxy, hal o or
hal oal kyl . 3. The corrpound according to Claim1 or 2,

wherein n is 2; is aryl optionally substltutep YA
2.one ﬂl@\semﬁpu@%‘@erdé%@t@ﬁ% hiwherGiRdt df ydraggan alkyl, a Kok halo or
" hafd) ituent is independently hydroxy, cyano, alkyl,
al koxy, thioal kyl, hal o, hal oal kyl, hydroxyal kyl ,
nitro, al koxycarbonyl, alkyl carbonyl, alkyl sul fonyl,
3. ar y|Telcbmpyind Eabulbmgtpl Gaind boy2, ani no, al kyl ani no,
di al kyl am no, al kyl (aryl)am no, al kyl am nocar bonyl ,
WhES| car bonyl ani no,  al kyl car bonyl (al kyl ani no),
al kyl am ngggl fonyl, al kyl sul fonyl am no or
met hyl ene |oxy, R2 is a heterocyclyl optional
subst i t utReds amrytiepieanady substittitedwith ene twenor three substituents, wherein
substi tuent,s_sel.ect ed. fron1q%9roxy cyano,. al kyl,

al koxy, - eﬁ?}bsé"%ﬁgﬁueméf WF?EWIdS %hal 0, hal oal kyl,
hydroxy, cyano, alkyl, alkoxy, thioalkyl, halo, haloalkyl,

hydroxyalkyl, nitro, alkoxycarbonyl, alkylcarbonyl, alkylsulfonyl,
arylsulfonyl, haloalkylsulfonyl, amino, alkylamino, diailkylamino,
alkyl(aryl)amino, alkylaminocarbonyl, alkylcarbonylamino,
alkylcarbonyl(alkylamino), alkylaminosulfonyl, alkylsulfonylamino
or methylenedioxy;

R’isa heterocyclyl optionally substituted independently with one or more

substituents selected from
hydroxy, cyano, alkyl, alkoxy, thioalkyl, alkylthio, halo, haloalkyl,
hydroxyalkyl, nitro, alkoxycarbonyl, alkylcarbonyl, alkylsulfonyl,
arylsulfonyl, haloalkylsulfonyl, amino, alkylamino, dialkylamino,
alkyl{aryl)amino, alkylaminocarbonyl, alkylcarbonylamino, ,
alkylcarbonyl(alkylamino), alkylaminosulfonyl, alkylsulfonylamino
or methylenedioxy; '

R’ ié hydrogen and

R* is hydrogen. |




hydr oxyal kyl , nitro, al koxycarbonyl, al kyl carbonyis,March 2007
al kyl sul fonyl, aryl sul fonyl, hal oal kyl sul fonyl,

am no, al kyl am no, dial kyl am no, al kyl (aryl)am no,

al kyl am nocar bonyl , al kyl car b&dyl am no,
alkylcarbonyl(alkylanino) al kyl am nosul f onyl ,

al kylysul fonyl am no,. . 0 thyl e Y Q A
o R ORISR €0 R PRSP a1
wEOR BOpidnabCsubstiti@d athGllaylm 3, wherein R2 is
. piperazin-l-yl or piperidin-4-yl which is optionally
substltuted with alkyl. 5. The conmpgund. accor di to
5.0 ai Thegompaundageo na@ %@%f‘a‘zhﬁe%us piperazin-1 Tyl 4-
[ t 4-yl or
%lgn)ﬂepiizﬁﬁgﬁ N‘n{eﬂ)@ll éﬁ%gﬁp‘g# ﬂéccgrng:df% to daim1l
: or 2, wherein RI IS phenyl or thienyl, = optionally
6. subsElctagngund advosstieg torClaion & os Abwhéreindiitis phfmylswt thpnyl,

| opﬁrg}?%b% ﬁg\?ist%:m%ééﬁ onSI Stl A su%s%h@el&te%onyﬁg glé)uﬂgonmstmg of
allafl katkoxg/, halafydloall%ﬂ d~S@-—R§‘> -INREREgANR "o (e R, wikerel RAis alkyl or
mxture thereof. 7. The corrpound according to O aim6,
arylandeR nisrydrogen pr disvlpand a wixtwedhgreokahi ch i s
optionally substituted with al kyl, halo or hal oal kyl .

7 enbife OBRAISBARA il 6, ﬁ%}ﬁg‘c}?g% PREL £ o Pheht which s

opBehallyf dubstitowes thith gityé o oZhdbsadkydphenyl . 9. The
conmpounds according to Caim3, which are: 2-B

| f
8.5 b B emeRF sy s AT hirp i phenyl 2 giShlprophenyl, 2
fludrdpheRYIE2-trifudrémsthylphenyl, 3—br0m0pheny1 :
-dichloro- benzenesul fonyl )-7-piperazin- 1 -yl- |
Hindole, 2-(2,3
9. di chesompeurdseaseardingdo (laimA, whicksathy | - pi per azi n- |

2%%%- %ﬁuybhggdpéﬁglgﬁlgéd 101#13/?(30 % piperazin- | -yl-

2- Iifl:tnjzétfks}ﬂ@?onyl-z -(@anaaesprhenyl-yly-1 pi-pdoledi n- 4-yl - |
i ndo
2-@. pdwhloresbenaeaeyl omd)- T-pinsrarin-1 plgdt-indels. 4-y1 ) - 1

2 &1 ?ﬁgfo ib?rr]zle %S&g?ltgﬂ%bfg Inpégllie)?l ?eﬁberézd?fl o)gb gl:lild?—l?’i ndol e,
2- (Z—ﬂuq:ve«rbanzeneéulfowh-Z—mﬁermmI-yleﬂbmni‘oﬂmI -
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2-(3-bromo-benzenesulfonyl)-7-(4-methyl-piperazin-1-yl)-1H-indole,

2-(3-bromo-benzenesulfonyl)-7-piperazin-1-yl-1H-indole.

10. A process for producing a 2-substituted indole of the formula:

wherein




/ N R2 R wherein 15 March 2007 -32 n is 0, 1 orsMarch2007
pis | or 2; RLis optionally substituted aryl or
optionally substituted heteroaryl; R2 is a optionally
substituted heterocyclyl; R3-32s hydrogen, alkyl, or

-C(=0) -R5, where R5 is alkyl, alkoxy, aryl, or

aryl oxy; naigg ?%95_ R4 is independently hydrogen,

hydr oxy, ‘cyaho, & kyl, al koxy, thioal kyl, alkylthio,

hal o, halwighkyl2; hydroxyal kyl, nitro, alkoxycarbonyl,

al kyl carbgnyl, al kyl sul fon aryl sul fon

I, [,
hal oal kyIB&sup patignally ﬁ“l?sﬁi&}tea/ #vk gl entiopdly %%awegfadmeﬁwyl;
| kyl 2.ani i )
21 kol ar Hons Fepondly SERAMERRAEARMIL | i o).

al kyl am s hfdmyén, alkst, oy -EEOBRY)| whira 8. aralkyl, alkoxy, aryl, or

met hyl enedi.oxy; aai d process conprising contacting a

substitu_ta&floi‘ d8te of the formula: (R4)P~" DN R2' Ra

Il wher ei g RR*id iﬁdéi)eﬁ@éﬂtl‘?"l@lﬂo\geﬁqgﬁﬁdx?%ﬁﬁo, alkyl, alkoxy, thioalkyl,
W

heterocycl yl, optionally protecte _ a protection
group; R3ikyilthicahilpl hajpalkyl kydroralkydaitio,RIkoxysarbonyl,

i ndependent |y .hydr ogen 0Xx I .
aovy. PR SR, S A Bt o, amin,
hydr oxy al llamifib } diglkyRieX uiia 1 @em)amino, alkyydreiab&ebtyl,

al kyl sul fonyl, aryl sul fonyl, hal oal kyl sul fonyl, am no,
al kyl ani riylcaghanykamiags aieylcaspeayl(ebeiamiag, alkylaminosulfonyl,

al kyl am (I y. M no,
al kyl car %%#@F%%@nd ﬁo‘%‘&ﬁgﬁgﬁ%‘l&ﬁpﬂosul fonyl,

saidll epdessibdmprdigntontacting astbstinead thdokyof theofotmolaal | y
protected with a protecting (i) with a base to
produce a deprotonated indg A (ii) contacting the
deprotonated i ndol e w t(R*g onypating agent of the
formula: Y-SO2-Rl, where Y\ishal|/ide, or a disulfide
agent of the formula: Rl1-S SRl taRproduce 2-
substituted indole of the formula: R2° R3" 111
Wherein the definition of subgtituents are descri bed

above.,
wherein R? is a optionally substituted heterocyclyl, optionally protected with a protection

group; R¥ is alkyl or —C(=0)-R?; each RY is independently hydrogen, hydroxy, cyano,
alkyl, alkoxy, thioalkyl, alkylthio, halo, haloalkyl, hydroxyalkyl, nitro, alkoxycarbonyl,
alkylcarbonyl, alkylsulfonyl, arylsulfonyl, haloalkylsulfonyl, amino, alkylamino,
dialkylamino, alkyl(aryl)amino, alkylaminocarbonyl, alkylcarbonylamino,
. alkylcarbonyl(alkylamino), alkylaminosulfonyl, alkylsulfonylamino or methylenedioxy,‘
optionally protected with a protecting group,

(i) with a base to produce a deprotonated indole; and
_ (i)  contacting the deprotonated indole with a sulfonylating agent of the formula:
_ Y-SO,—R!, where Y is halide, or a disulfide agent of the formula: R'~S-S-R' to produce 2-
substituted indole of the formula: -

(R¥), \ S5(0),-Rr!

N

rR?  ‘re

1l

Wherein the definition of substituents are described above,




