WD 2004/ 026830 PCT/ EP2003/ 010101 2, 7- SUBSTI TUTED
| NDOLES AND THEI R USE AS 5- HT6 MODULATORS Thi s

wO pooentdsen rel ates to 2, 7-substituted i ndol es, pemdEP2003/010101
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associ ated conpositions, nethods for use as

t herapeutic agents, and nethods 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 5 famili®ed ternmed 5-HT1, 5-HT2, 5-
HT3, 5-HT4, 5-HT5, 5-HT6, and 5-HT7. Based on a high

| evel 20f- soréthiGuigs eRbOIEsENA thErd BSE Msab lyurel oA TdEEN
stated that the 5-HT6 receptor may play a role in the

pat hol ogy and treatnment of central nerve system
di sorders. |In particular, 5-HT6 selective |igands have
been Thidértentipe rlates tods efitisaited indelenlandjassoginted compositions,

eI s usehs GeFaplhtit 4biRsHrROnEB6Es SHyfbhAsidiadhkidgon’ s
di sease, Huntington's "lo di sease, anxi ety, depression,

mani ress choses, i.l eps obse
CompahS aHons o 8 paBRhaRaR Gk SR R S e & Hif Lasg@aior
{redobnaenmentotahsroognirnt thebraeme yt)edlasécbthmuotil asimaledT ©f receptor

Fa%?ﬂ' ntgrrgé re}-glellr gn é?l PISFZ»ag]%’%fé(IrSaH?gl %H%UAH gﬁainhgsed ona

b;gbrlm)el o%’:‘t fﬁrﬁtrﬁ@atqa@ﬁm&mm dmeslm@eﬁ hem@u stamct tﬂnar patHT6
Fecopod Hig gl o AAUBR i8 W ASoI6ELA dﬁ?@&trﬁ&MQ«lzntrﬂ IneQkis\eem

pi ne h|zo a and
3}5@&&&%?%%%‘&% RS w?%CHV% P htve Rspmidin a? 6% asRokgntially useful
im;Mrt;eaﬁﬂﬁh oﬁ&rhyxdcwsema)admts sucﬁlil@ Iﬁarl@rﬁ;ﬁﬁ@ ulﬁHéSseaHﬁnﬁﬁg@n s

GRERP TR PR oraifinlhebiFulbh LR P bPphage computsive
Hdowederd nsgmacter AlzBemef’ odisegsafguihenceBrdnt ofRatghitete nadmqory]) sleep

gﬂ@ﬂ@{ (Pgedmlg)g?ﬁor&g?f/{ﬁch a%ﬁ@cﬁemg gﬁ’d bﬂ)l?r%gag gziln‘}g %ttéc%%ég%x}(?m deficit
Ryperacivey giordss (APHD ettangion Snseit disordht (ARIDY withgirawal Gom drug

ﬁBﬁise'%uch]as c%l:ﬁhé} Rthagbl, aQoﬂhe ancﬁ%&&&mié@xdep sBRiI8EFHEMa, and also
@%F %& % é § qﬁg@%onlsts have al s lus. Such
Qrdery %Fé‘?ﬁ‘?‘F h apin &faé‘r’i‘i‘? Yy PIYSY AR 8t R OFegpalus. Suc
tbﬁ@bﬁﬁdﬁar@ﬁls@b@ﬁtﬁ?& to eef seln emampdneent oB%ﬁduegasabmtestmal (GI)
?wobders ?]uc}]x ) run%{lolixa"ilgigé_/dg or%erué)ef%l f%\rGe mf%s Etlv\zl ﬁ’E ef% a
ﬁharmmbﬁqpﬁ"éwm@@ﬂ 3G9, 121@6)511403,ﬂ412()1@- Bzgxbleawgal\g\@dol Pharrnacol
3%99@852? 3272§ ]\Méll’ﬁ( e%Ql”‘?\@er@s%Qb‘r‘z 9565 ?lohf’“‘fa r@e&‘ r) S eight et

conti nue need

tahaier@e@n@e‘%ewrcmlerhda%l A3l 558 ﬁTﬁ%@ﬁ@o@%ﬂs‘é@?Vf‘o@f fo been
]Elﬁ@)tmeﬁﬁﬁ%ehﬂ'b\ﬂ?nﬁséf@l"tdn@c(u'n)ls R rCRADAIH @f@tﬁebttg&cee for e\ample,
or

Fyeta il%ggér?éfig‘%g E%'I}')/l IE%Z %ggt/lyoe]i%i[o/l Psychop ulzqnf})mcol 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 a need

for compounds that are useful for modulating 5-HT6.

One object of the present invention is (i) A compound of the formula:



or a pharmaceutically acceptable salt thereof,
wherein 5 nis 0, 1 or 2, pis1lor 2, R is

wopiokornaBd y substituted aryl or optionally subeti/EPtoeso10101
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heteroaryl; R2 is a optionally substituted

het erocyclyl; R3 is hydrogen, -@&kyl, or -C(=0) -R5,

where R5 is al kyl, al koxy, aryl, or aryloxy; and 1o

each R4 is independent!y Ay OgRN, hydr oxy, cyano,

al kyl, al koxy, thi RﬁnyL—a ] «)hakb hal oal kyl ,

hydr oxyal kyl , nltro Q arkylcarbonyl

aIkyIsquonyI arylsulfon I aloalkylsulfonyl

am no, alkylanino dlalkylah1n01{alkyl(aryl) ami no,

al kyl am nocar bonyl , alkylcarbqﬂylanlno

alkylcarbonyl(alkylan1no) I'kyl am nosul f onyl ,

ak kphauthicenydadhareptable REE Met@fiedi oxyhydrogen, al kyl,

al koxy, halo, 15 or hal oal kyl. Further objects of t he
E&Mht invention are: (ii) The conpound of (i),

whgoq3&2r1is 2; 20 R is optionally substituted aryl

R2 is a optlonally substituted heterocyclyl; R3 is

BV8E85én and R4 is hydrogen. (iii) The conpound of

®' |1§optMQll)eédbstlﬁthddSarflldi’%ﬁéhél}yjsumtu@tredIh'e@%alrﬁl n-4-yl

\Mglchls ﬁ ptio I tltuted with alkyl. (iv)
Thés ToRRRNGS “Yult‘?% f\%YéY in R2 is piperazin-1-yl,

ﬁﬁﬁﬁmﬂb@npﬁm%ﬂa-ﬁpmwhaﬁtm& al[%ylpzﬂkb)ﬁlzl ryfoy hrywxy, and

din-4-y onpound of wher ei
eachoRt s anvispra e§ﬂb§¥4rpa% YEARE YR a@ﬁfe Abserays |t1y°alp<yl alkylthio,

%Hflﬁhhlbh'&ﬁdh}d?bﬂﬁﬂdyl nE, 20044 c\%n ,aﬁg@a% 314&11&1@&13,/1
e conpQq ere

@fylgm@ﬁyi h%ﬁﬂlkﬂswlén&b@mépapw larrge sk Fileahon M(%{%&Wmo’
Qﬁq@an‘ﬁho&%&@h ka.‘i’l%flcax(%n hlamih6, aﬂ@r[ﬁ%l ?1(9141 ylaMiio), Wher ein

S e di.ch| or.op hen | uar opheny
ta}kyiq%pwépmplésﬂé\mny ag1ipe efralﬁﬁa/}fwdlosva\dr%ey aﬂ% Zlkoxy, halo,

RERARMNGE of (ii), which are:
2- Benzenesul f onyl - 7- pi perazi n- 1-yl - 1Hi ndol e,

Further objects of the present invention are:

(ii) The compound of (i),

wherein

nis?2;

R' is optionally substituted aryl;

R? is a optionally substituted heterocyclyl;
R’ is hydrogen and

R*is hydrogen.

(iii) The compound of (ii), wherein R? is piperazin-1-yl or piperidin-4-yl 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.



2- benzenesul fonyl - 7- (4-net hyl - pi perazi n- |
-yl)-1H1indol e,

wW@2{02/0%8800 chl or o- benzenesul f onyl ) - 7- pi per azi n- A€ yEPD03/010101
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H i ndol e,
2- (2 3-di chl or o- benzenesulfonyﬁ% 7- (4- et hyl - pi perazin
) - 1Hi ndol e,

2v1@ >2/"hf- F@r@p@umﬂfz(erhéémr@@ .Ry IS)thanpﬁ Per @hemyl whjeh is gptiorpdly

gu stifated DAEY ,I'IaWIJhaYo lﬁiype“ di n-4-yl - 1Hi ndol e,
enzenesul f-ony (1- met'hyl - pi peridin-4-yl)-1Hi ndo

le()4Th?é10ﬁ}H0-U1§id;%r(éli# whareip R igphenyl 2 ﬁfdl%ﬁm?éﬁwg}i 2-faerpghenyl, 2-
Qﬁﬁ%lfoﬁ{&'ﬁ)h HeH‘yl Qq}i’bﬁlo%)henfy
7- pi perazi'n- | uor onet hyl - benzenesul f onyl )
-1 _H-indol
2“@?Tb26%ﬁgﬁ§ﬁ§éﬁé%hN@ﬁﬁV¥§ 7- (4- net hyl - pi perazi n- 1-yl

)2- Bt QlEnyl- 72p1pé1%21'nbf QIUIHQEM@HGSU' f onyl )
- 7- pi per azi n- - ndole. (ix) A process for

&quﬁglfcawws@b@@ﬁhvhP@erazlﬁdbvlé 18t14ede.f or nul a:
Q%i’d%ﬁ@r&b&zé}les&nfi)& pi &amelr-?lLH-Ifihé&elorz pis

ional [y 'substitu

GotZ bl OJO%BW%L&inéﬁl)He@e%@f/&rplper o a/"é’l)al%ﬁ{lﬁi‘éﬁal ly

%Ucfksﬂhéﬂétt?eﬂz&{%%ﬁf&fg}')@ )ﬂpera%ﬁl B%l m iavereogen, al kyl, or
) l, koxy, aryl, or

2rin r@ﬁ‘}““’é‘?\fﬁ’l 7epiperidin-4-y- H% ‘ﬁdent |y hydrogen,

@%&éﬂesuﬁ&@'ﬁ@»(lé‘ﬂn@h&l pﬁ‘Je}‘i&%yzl ybhirealdeyd,, al kyl thio,

hal oal ﬂilrox yal , nitro, alkoxycarbonyl

a?l WWﬁrYb@rgframml %ﬂ?ﬁaﬂwromewﬁbweﬂeﬂ%nﬂ) 1H-1idole,
hﬁt@@}aﬁﬁl p. EQQMhﬂu@x‘&M 1%%@mfeﬁﬂ>qmmém no,

(aryl yam no | Kyl @am nocar bon
wcbbnlweaeﬁu}f@nylh17k(>4rr§§hblomyw@amkwarh%er}dolgo
{%ﬂm@ géﬁeﬁwéonylﬁl7kp¢§%qnml B R107
hyl enedi oxyhydrogen,” al kyl, al koxy, halo, or
hal oal kyl ; said process conpri sSi ? contggtlng a
dole qith

St Progess dor RIABREngH? 2eHestOgEdA 2P 6830
PCT/ EP2003/ 010101 - 4- )N RZ. RT 1|l
wherein R2' is a opiisnally létﬁd qterocycl yl,
optionally protecte e oup; R3 is
al kyl or -C(=0 -R5; each \ i s independently

hydr ogen, hydr oxy,

wherein

nis0, 1 or2;

pislor2;

R' is optionally substituted aryl or optionally substituted 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 R* 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 methylenedioxyhydrogen, alkyl, alkoxy, halo,
or haloalkyl;

said process comprising contacting a substituted indole of the formula:



5 cyano, al kyl, al koxy, thioalkyl, alkylthio, halo,
hal oal kyl , hydroxyal kyl, nitro, al koxycarbonyl,

wabdoyboasbonyl , al kyl sul fonyl, arylsul fonyl, PCI/EP2003/010101
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hal oal kyl sul fonyl, ami no, alkylanlno di al kyl am no,
al kyl (aryl) ami no, alkylan1nocakbonyl

al kyl car bonyl am no, alkylcarbonyl(alkylan1no)

al kyl am nosul fonyl, al kyl su
nethylenedloxyhydrogen,(ah | koxy, halo, or

hal oal kyl , optionally prote Lth a 1o protecting

gr oup, (a) with a base to profiice a deprotonated

i ndol e; and (b) contacting th depr%tonated i ndol e

with a sulfonylatlng agent of ythe formula: Y-SOZ R,

where Y,is halide, or a disulfide agent of th

feerain B ise opgiogally sybstipitestirserocyelyl »2%95%1%‘/ Rr@feéaed| Witho? Brotection

FouI R TioNy |o§‘-—C( )P é@p}&hm is Nde%ndeﬁay h%ooeﬂ |h&ldroxy,

erein the definition of substjtuents are describ

Sr5Pea k(lealk@st thapatkylyalkylihig, b@k@ghqlﬁék@uhwdl&?w&yh n&ﬁo

. Qﬁdo%c%k%y{ig%kartﬁﬂ?l oR0)s 1850 B AR AYY AR NorkD emino,

protectln Erou to produce th stituted jndole
aikylagrne.halkylpnaynor plkylirrgheminoptikylasainocarhonyl. alkylcpbonylamino,
lw&aw& 1(alkhhirfd) CARRGS ok AfbnG R Ay IsSIf G larh b &
th erapeu 5%aﬁ l Rfeg?lve annugtgﬂ?sa @%ﬁ%oun of
frmthy]p%p ;O)Qﬂpydrgger( p§ky][ alk o> |hplp, ordﬁaépaé}gy} optionally protected with a
BRGEHbE al |y acceptable carrier. (xii) Use of one
r nDre con%ounds of (i) to (viii) for the manufacture
of a nedi®ament Wihra hagetopredeqedrftepentopted Htoleoandf a
di sease ghpte thatnhgdl thedbabRAaRY irdOwRBANLEDSylat t of
(xiii) Tﬁeﬁuse of nmm’gI éﬂelnat é di sease staﬁyalngageno
dheformgles di sorders of the CNS. WD 2004/ 026830
Qﬁg H@O%érglpi}mrhde, érgafsﬁﬂhdg— nkf‘%?thgffor(rm}lé\'lil V@@\“?dﬂroduce
di'séase state conprises psychoses, sc |zop reni a,
ﬁhﬂﬂ@U@@vheé@ﬁ@ﬁﬁwfh@uvb1oglcal di sorders, menory
di sorders, attention deficit disorder, Par ki nson’ s
di sease, anyotrophlc | at ¢ sis, Al zhei ner's
di sease and Hunti ngt dR*)s . SSOICRN) The use of
(xii), wherein the di seasezsstatNe conprises disorders
of the gastrointestinal R? ‘R

[II

Wherein the definition of substituents are described above,

(c) optionally oxidizing the sulfur with an oxidizing agent; and
(d) optionally removing the protecting group to produce the 2-

substituted indole of fomula .
(x) The process of (ix), wherein Y is fluorine.

(xi) A composition comprising:
(a) a therapeutically effective amount of a compound of formula I of
(1) to (viii); and

(b) a pharmaceutically acceptable carrier.

(xii) 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.



tract. (xvi) The use of (xii), wherein the di sease
state conprises obesity. Unless otherw se stated, the

wo odosondsag terns used in this Application, incPCOEPD03/010101
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the specification and clains, have the definitions

gi ven below. It nmust be noted-that, as used 10 in the
specification and the appended clalnB t he singul ar

{xi¥ Ehe wse of Gan), Whareih thetdéseaserstata chenpsisas piychesks sehvizephrenia,

H%n?é&eg%&?ioﬁ? REES io&%a?&ﬁ%rﬁeg' @Eﬁh?ﬁdl@&rﬁ@{s"\ﬂtﬁtlon deficit disorder,

oun enhances
Qatkuwonys dm‘eammnmmpchmﬂp@mi dclerpsis,rAddhepmert's dipgage and Huntington’s
d1 | " neans the npbnoval ent |inear or branched

Saturat ed hydr ocarbon noiety, 15 consisting solely of
carbon and hydrogen atons, having fromone to twelve,
pxofdrealst gf (XGhevhersif Sierdiseaserstrdncampiiess disreteps afghagastrointestinal
%hgyl groups include, but are not limted to, nethyl,

ethyl, propyl, isopropyl, isobutyl, sec- butyl

tert- butyl pentyl, n- hexyl octyl dodec and the
I(x¥eThe wﬂel@éfoyl), vegreinghe éw%sprﬁp@tcyrrmw@sr@ewgf mul a -

where Ra is al kyl as defined herein. 20 Antagonlst

ref e oéleﬁ%m&@&* thO ffllothidp teirsh@Rd O tHey &y@r&ﬁoﬁ hﬁcludmo the
action of another conpound or receptor_site.

wpeg«fscaaomn@slaun@nhawm Al QgL ves hﬁ&?&r SearBds nﬁﬁqdébyt as used

sgulﬂ&u% afid t end¥d dMif¥ Ght GinIRMREIG “47, Neh,” INE“the”
ary can optjonally be substjtuted w th one,

tinguds pltl eaferemys elﬂkepSapbp yorsee ceprly distates hemisgent s,

wherei n each substituent is 25 |ndependently hydroxy,

cyanq, al kyl,_ al koxy, hal oal k

hydr oRgapiRy refersio ¢ F%mPaP‘k‘gag?Eé}fﬁaﬁiﬂt € 3Gy et?%%hgn compound or
ableptsultbonyl , arylsul fonyl, hal oal kyl sul fonyl, anino,

al kyl am no, dlalkylan1no aIkyI(aryI)anino

al kyh(gg‘(lr ggr%%n??]il{miog%alf t%ﬂ&{?%ﬁl%tﬁ%wga \%rated hydrocarbon moiety,

al kyl Ianlnosu
a:IOklletmg sbtehydfaaiboo and hm‘éltolgym @t@gm avyng er;moglggo twelve, preferably

r{‘%?{) Pue a?lpcﬁpdtf)fng qik)éa?hﬂlég%'f gl%ou;%rlﬁél&ﬂ{ 8dt gre not hmlted to,

Stit uent S ar ,
E;aathysh etbyl@prowwsomp& PS@éuWhéquu‘aéty ‘tb'a% Pﬁw P%ﬁwleactyl

tde&PtandBé ke substituted phenyl and optionally
substituted naphthyl, and the like. "Aryloxy" refers

0, ALY Bl B BSOS B 150 g v

"Cycl oal kyl " means a nonoval ent saturated carbocyclic
noi et‘Antagosisgtrefegs tofa compownd dhrat irpipdshiegor prggents the action of

Q4R %@??@ﬁop&k&ﬁﬁﬁtey be substituted with one or

nore ents rein each substituent is
|ndependently hydr oxy, al kyl, al kox . .

hal oalRyl meahs HBLONRKHEHICKS IcARPRBC f%fiagwylina}ﬁ%@nswm“ ofa
Uﬁbﬁ§50rQi1@Qﬁer%ﬁla$1@ el_elnglCeGdrﬂ}gr&Jp Exehi d}ﬁaioﬁﬁllly lﬁ(@ﬁ'ﬁﬂltﬁﬁed&ﬁth one,

ARy B TR By TS by Rl
cindbmdndpiityy hydamdy, tyaeo] alky,. alkoxy, thioalkyl, halo, haloalkyl, hydroxyalkyl
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 moiety of the formula ~OR® where R” is aryl as defined herein.



"Di sease state" neans any disease, condition, synptom
or indication. The terns "halo," "halide," and

wO baoyssl are used interchangeably herei n andPCT/EP®D3/010101
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to a substituent fluoro, chloro, brono, or iodo,
preferably fluoro or brono. 10 6Hal oal kyl" neans al kyl
as defined herein in which one or nore hydrogen has
been “Créptlidemepns mm%ﬁ*ealqw SﬁPf&ﬁ@rCéFhOCM%thg@ﬁtY consisting of

Eﬁkﬁfﬂ)b?gk H?ﬂ f | sk@' c$oa|1 tro subStiEh'?e@Eath one or more
CC er (0]
Ve v pheroR s %sﬁ%%{, SiicitpendRmsl hyier gy ke, halo,

ﬂlﬁ]OﬁH(_yb !am@n@ hoorwhikglarh&toy d«rﬂkﬁarﬁmo, urdess otigratso specifically
CP éaglfz({] ??m@[‘e@%éy‘éﬁ’alk&ﬁﬁq?g&hg mflhle byt are%olgﬁ treg% c?‘slﬂ%ropyl,

renai ni ng
b@qlﬂ@ut@ cychapeht, @Vcdalna,xlyl ﬁ)rdujxeps'l opd ithoaldde] vy subst i tuted
i ndependently with one or nore substituents,

pr ef epghlyt sone xﬁéan'é‘éﬂy §fd@a§é IcbH&RbS ’syﬁl%lt(ﬁﬁt(?rqndlcﬁt‘?dﬁ
hydroxy, cyano, alkyl, al koxy, thioalkyl, alkylthio,

N T

hrefeosd kyabstitubwrfidoro,ationo, broalokyl iado,paefecibbl fkydrawr Bmmo.
al kyl (aryl)am no, al kyl am nocar bonyl,
al kyle ) | kyl
al kyl g%l[o%ggrﬁl ggnrs] gkkylzzgk IE‘ héql? ElR%]Wh c% ch% o?%(ﬂghydrogen has been
rremlhgﬂdeﬁéusam@or lﬁfmme@@ agen é%x\ﬂmblrisbémlkyl& glcjude ~CH,Cl,

eEH IS, pemadraauystd ad eyl . al koxy,
halogﬁé X IE rN%?é‘é%eC| ?gally the term
het er, cludes but is not limted t |, .
e b B 0| B8, 8 PUEL B ey ofs o
tlQirﬁgﬂtyﬂns C(i)lﬂ'hld&%(dl’lfl twa, goxg e for ,rmg)l‘fete@éa_)tbms selected from N, O, or

azal f
S S RS A o SOBSIRAL
|1ndqpeydentlyg/otl'n@mﬂ qumoﬁgr@nlzqmm yreferqbiiy 190k pf ¢ two substltuents, selected
|54 gliyﬁxl‘?{%hcgaﬁf QH(ZFBQ@%}Q h¥ibalkyl bﬁﬂﬂﬂﬁ’@ 13k h¥balkyl, hydroxyalkyl,

benz benzof ur an,
k;g‘ﬁg k@q@bﬁnﬁ»a&ygﬁa@%y agﬁgu]tfcpfgll arylgfonyl, haloalkylsulfonyl, amino,

el A1 e Y &l M Ta mils Ak yHa DAV, 81kY1afrih dtasioR§l, AkiyRhbonylamino,

{ tq, t.h
R . ShO ko R P s ey
axyge ntherwisdesiticdllyripdicdibd Hrefeeedaibstittlentsiangalkyd, alkoxy, haloalkyl,
R FJ] ?J!(lrg tsgeléﬂﬁgﬂ Iy b ?% NQ&BS@P%‘E&E S B’B{ e ngpﬁm?red P HYridyl,

subs

sfgragw{,@luop]pqgm ﬁy@ﬂqby;lylsotgya(ﬁ@l,, trigizlyl, 1m1da1zq1ijyoxazolyl pyrrolyl,
wtr;%gnllyjf,?yrmﬂmﬁ? BQAZ%furQﬁ’yL %oﬂ?:ﬂ&&@%a'ﬁﬂ bert%@ﬁ%ﬂlﬂ%)ﬁkmsothlazolyl

koxycar on roony

atrew%ma¥<8ﬂyund0bfb|lseg}49}x shﬂr%ﬁﬁy awrlﬂbﬂ wgﬂkmogyﬁahffaﬂmldawlyl

dieakiswtaamyn BenzdtHy, [bhe(ngr L Miben2Tufaf, ard Henkedth2epiae 2@e3hyl, and the
3[ kyl car bonyl am no, al kyl car bonyl (al kyl am no),
ylanlnosulfonyl al kyl sul fonyl am no or

- met hyl enedi oxy, WO 2004/ 026830 PCT/ EP2003/ 010101 -7

30
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unl es‘éHexMrbe)rc\]ryﬂ ‘smegpachbnoalenysaturdtedan @ety, @mefstng efone to three

5@?@ f aﬁm o%e,eljw%}’l)r th?éeﬁﬁ@foatgﬁk gcﬁ'lo@ﬂ fro trBQanoxygen or

the term heteroc i ncl ud
' sgllfﬁg)[ hf: hﬁqerqcbclylrfmgph@ptpqwlly substitvéedhindepandently with one or more

pduB@tﬁﬂa;@ht@)ﬂrefe%W &Je'ol(i“tﬂ&( lsmbstlﬂ.teh%hééﬁirc&ﬂ)ff(ﬁﬂ lﬁkfdroxy,tcr}]'ano, alkyl,

1 din a | Vi.n u ns e
ik oo St S B A Bleser B e
alkylcarbonyl, alkylsulfonyl, arylsulfonyl, haloalkylsulfonyl, amino, alkylamino,
dialkylamino, alkyl(aryl)amino, alkylaminocarbonyl, alkylcarbonylamino,
alkylcarbonyl(alkylamino), alkylaminosulfonyl, alkylsulfonylamino or methylenedioxy,



5it in synthetic organic chemstry, i.e., an atom or
group di spl aceabl e under substitution reaction

wa@oendiordsens. 1t shoul d be appreciated that a peCT/ER2DH010101
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| eavi ng group depends on the reaction conditions

including the atomto which the/teaving group is

attached to. For _exanple, |eaving groups for sulfonyl
dmlmq@wmgmwgeaﬁéallymdwﬁﬁ% Baeferred sbsénents arealkdgdknxy, haloalkyl,

Si#:hfalaﬁlﬂfhﬁf Epe?lﬂ&lalz e ItérKﬁletélrgc CN? ﬂiréllﬁlteQ 'but BERREnft to, morpholinyl,
nol ecu at ..l era a.ta
R AR RGP P ey e e O MY iap iy, and the like.

agoni st, antagonist, and the |ike, as defined herein.
" Opt i“Oedinig grbup’bmleiumrthé gryohp vatdithe tﬂtahlntghen@GthEQIyel@idciated with

gglzlzs?h ﬂcaglygﬁﬂk cﬁgmlsggsc Pint ?%‘?ﬁf gx%Y B df" glac%gb?ea u%c}eer substitution
wrstiencpedisipantt shouls begppraciateddhetocpar§cdardedving grouedepends on

itHe Y3t Gdh ¢dndARHR 1ﬁ@1§dm<1§1e akdBhS WBTCQQHé RaviRk gﬁ)&g is 29 ached to. For

"I ner solvent sol vent i nert
5Pl ERanG ErouRp o %&wg?%%w@ wde, haiare pot hmlted to, halogen,

QonbmnaimﬂnﬂkngeeMAth, i ncluding for exanple,
benzene, toluene, acetonitrile, tet rahydr of ur an,

N, N- di | f50r mam de chor

or di '(I:\)ge &?%rre hsie 2 Tle u eol}-‘(aate1 Leé%ce w%ﬁ%f%%‘%ng]ﬁ%ﬁemc“ons
an¢lyde, hovaane! limdted tmegonist magoelmwxdkht Iiree as definbdhedein.
et hanol , propanol, isopropanol, tert- 20 butano

di oxa@gtioRYIP i F‘Bﬁloréﬂfj ﬁx@:ﬁxsltl‘liﬁ@he demk nt?)p@&kilﬁe%devgﬁ or

the contrary, the solvents I n_the reactions of
tcHéurallstégghxpay h\%‘?’?@é BAL 2GR j Mﬂg II;Iigat &ha deserirgion includes instances where
"thbaveacettduedtdnye acepdndihg@iandreanshichatdosbheth i s

useful in preparing a pharnmaceuti cal conposition t hat

IS ge& sa nQNa.t OXi her, bi ol.oqgi cal,l

nor el R Bl b e el b S B e tne
acooémoabbéthﬁ oeactien beingdesgribed ngbohjuasti@bthetaveth, including for
gﬁcﬁéf{zbﬁéltolfﬂéﬁ acetdnl %ﬁﬁ?&&ﬂi&&ﬁlrw &L S%QWIQrmamlde,

sa t a conpoun means._ sal
Krpfeseyetlang chlosidppagichloremethans, ﬁéélqli@?tb@fﬁ—% digiyl ether, ethyl
tabétﬁtepﬁ&&ﬁﬁsm%ﬂ@l& ikeBfe, APRRAFCQhAH GRbp AL ii é)ﬁ'(‘/pa(ﬁfjl tert-
a

B S °°R%P@#”edﬁyf§ﬁﬂ#g%?sag8§{@ﬁ g araOn P et

axsed:l;n tBO rduy domdufahe presenit thvestid:f areiierawilvdntshi t ri ¢ aci d,
phosphoric acid, and the like; or formed with organic

aci dS‘PﬁMac@ﬁ%&ﬁg% %%tqgl'edmegrgsrﬁgﬂ%? uh { scmé[ﬁl %Cﬁrgparmg a

benzoi ¢
exhaané@unﬁ% spepagitien thatirgenasalliciat, n@rllﬂ@@h @pd onitleer dedlegically nor

%tH&We%n@@dlﬁblegllnHtlm&s t134 hdhichdb ¥&Bhtable &G Wterinary as well as
t]ydr xynapht ho'ﬁ% aci d, 2-hydroxyethanesul fonic acid,
|

QQP%%?BC““ Yet-c aC|d mal i ¢ acid, malonic acid,
nandellc aci d, met hanesul f oni ¢ acid, rmuconic WO
2004/“&2ﬁ8ﬁ@cdﬁﬁ$&1]§32&@%b&]£119’10f a-c8rrip©'udd means salts that are
ap'h & hteﬁaczﬁf&%%ye (a%p adrl Ihgre%gc %{hat 8%581%3 é}he Ases r%’ bni
adlackna¢qlq>g‘1¢am@¢tcya¢ef th@ paoqn(d compouret. ﬁy¢hasaht irclwdei d, and
the like; or salts fornmed when an aci dic proton

presepid ddaittdMesaR@ffihed %ﬂpﬁéﬁgni@ heibesuchSs 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,

maleic acid, malic acid, malonic acid, mandelic acid, methanesulfonic acid, muconic



replaced by a netal ion, e.g., an alkali netal ion, an
alkaline earth ion, or an alum num 5 ion; or

weomng2esat es Wi th an organi ¢ or inorganic basePCT/EP2003/010101
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Accept abl e organi ¢ bases include diethanolam ne,

et hanol am ne, N-nethyl gl ucam meé - tri et hanol ani ne,

tromethamne, and the |ike. Acceptabl e inorgani c

seided-rizplthalsaesal famic acieh PRPRICHG afis S@&V’éﬁ W Y ERL R, tartaric

Reldapbluen LUHE ¥ hele, trﬁl@@iddﬂéti%&ﬂ@l@ﬁﬁﬁ&h?lﬁ&tﬁQdﬂduﬁﬂd the like; or

hydroxi de. The pr eferred pharmaceutically accept abl e

salts ar

hyr SUR BRES WBRke i AR en BT T erhaie S pighnad cither i

aeplacedrblagnetabion k. g. pivodkethionetel iaoi ah, alkaliae eath onaof g aluminum
i [

%rli r%o&% l%t?s%%& mdr*’glg&gﬁg{e?é%%% s&. Awpt%t}lg&é%agfr}g)ﬁ%es include

td@etbmlmm@uqth@rmlarymadﬂep@tbﬂgl@cgamestrleﬂrwpkmngétomeqﬁln mine,
Qﬁg'tﬁé Hl& fk@&eﬁ?&b@@xﬁb%@@hﬁiﬁase@ EincfideSli@hintu@d rox1de, calc1um

r phs) fln d  herei of t
abéf a’f‘%’ﬁl P%Fﬁ‘“m C@d?‘lﬁ‘@”’m 6?r%"ﬁ?t8 a{:ﬁ :ngdsl §°"éde'
phar macol ogi cally inactive formof a conmpound which
m.lst The prefeabd phzaticeuticallyvacepgalge saltoyrdthebadgifemhed from acetic
a.c1t | Hgdrg hlglqg X{{F,SSUIEQM Cid lfp%tﬁﬁes@%n% a @ lQi' §Eld§5ﬂoglghoric acid,
har mco y active orm of e Co
|tmrtmcd@ud cgrip p@d@él%@owésume@alfph@s zme,@lndgnwlesmm
effect. The prodrug can be netabolized before

absornp{HsRM bW ddrdosPanar m Ileeeraenc@; ioe;thaﬁl%&ﬁawgracce@fab@et salts

CI fic s Al t haqu occu
ﬁaﬁy %&#ﬁ&&h@éuw f%ms.@fﬁvaitﬁ Y gfns ﬁag?rpaﬂ as defined
MHebgh, dfitbssase acehulldiigank, especially the lung, are
able to carry out varyi ng degrees of netabolism

Pr Odr“lﬂ’g J 05 ngrn%fro SRIP ’or% rf;%% rP?co%gjléalli_gl(QCtl\;e%rrB ofa {:ompound

exanpl e; gve bi‘oavarl {)
a,duelptrabt e myta g]@ih:dalgVJUy, q@,shmm@logipalrﬂ@ddﬁmrﬁgzymes y a subject after

Ui ARREMEn ﬁlﬂ@ﬁfpﬁamcé éfc§lly a%ﬁcbfo% JHithd &fm;%&ﬁ?dem%?der to

gastr0|ntest|na Irrita [ter, solu CP
arsmflwe thp flesarpd phgenarglagical ef%ﬁtov fRrodgys gn edﬁ?jé‘b‘ﬂ’é? before

1Pt E 0 e LS plibn Ol MBbYptidnlYBF L\4&p @c&ﬁ@m&f Although

f 0 I t
r nﬁ‘ﬁ}?f{i‘l’ g%é’f tgé Hg‘rg}g\f/(émEO%iﬂ‘.ﬁ%ﬂlﬁ%ﬁ%g}tgll veri, ?118] dE{%LOtBer tissues
Wrﬂdfrg@sf epasalhyf thalungngredid to ¢aprotue ohiyieg dpgoaepdf metabolism.

08&%‘: fggﬁg o?cgogjﬁou\?g?s ? A Hﬁh%Bror{JéF %ﬁuﬂg’ttﬁ g%gr&e\ﬁ%a)éailabgit)f,
Ommombmmctzmblh@ stbloaf hyanaskagaarireducingurdeaggnt characteristics

CRh ia?E‘ittQHEast%QJr%Q&fo‘(ﬁt—zéﬁn@t1rﬁﬁ9ﬂ1|9)e Elt%@[&‘ilﬁ?%% as for intravenous
reactive site | onal

the neani H conven&h‘
adss oRIORIdE dorRrelonged Prsusiiied delfase Shdsiivery ynpre@? gagf pf formulation,
p@r%@ﬁﬂeslt@ﬁpekmcsiehmﬁat the Borh Bbynd) Referdrteto Peahpeirdieerein
olg@s to blgnka r eéct ive nldt rogen and/ or oxygen atons
At Profrgarms & ac‘ioé?ﬁoém For exanple, the terns

"ami no-protecting group” and "nitrogen protecting
gr oup Prateetivesgrdup hereipcotari ezt yp Hraeais thegidup ehésh stlectively blocks
t meslga&fvg @ﬂé th ag&gﬂffénétﬁ)ﬁl F&Ohﬁd SecHML QL £8te d&@ reaction can be

en atoma al nst un e reactlons uri ng
Seant @ut@ebﬁt@@b@m.aegt evwlpzetmt/eézww PEm émwmm&ntwnaﬂy

- SsEXAPLARYL Rl s&ﬁtﬂg@@c}féﬁﬂﬁﬁﬁ Cbﬂﬁln@fr@é&@s‘és bNGksufeantiBHtrely upon the
are not |i mtedb 9 trifl uoroaceé/y

protective groups to blockK 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.



acet am do, benzyl (Bn), benzyl oxycarbonyl
(car bobenzyl oxy, CBZ), p- nethoxybenzyl oxycarbonyl,

- W@20npeabenzyl oxycar bonyl, tert-but oxycar bony| P¢BEE003/010101
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and the l'ike. Slmlarly, theterm hydr oxy protecting
group" refers to those organi c9%roups 5 intended to
protect the oxygen atom of  a hdédroxyl gr.oup agai nst

FHREFEBIAFaBILIO SPIERIOISCHIRE STQNRS inddsy PHIRES Net LpRidedeiguirdiyioroacetyl,
Rraamidal Vefﬁym’}bbeﬂﬁ)%@féﬁﬂbﬁﬁ[;%&b&ﬁemﬂ@kﬁ @BZ)bpit are

b
Bithombiraf afoalpiend e REo e bty grbpA (BOO), and

ithe lilkeeSingtatlyythk kerknGwdhogy protecthngpeo e "grefeuptof thosetdaganic groups

SRR R B G By L 8 A 0o
aading syriBeticqraeedurest Exaorplery hyétoxh protettmig@ioupsaneliide, brt are not

Wi?rﬂtedStB %h QIR kd s, R SpyRinyS, erst‘é?SnImd §Q'Tﬁ“<e The artisan in the
ave tendenC%((Ht o trap nmol ar_ ratio

é‘ft ‘glﬁ @Wt hoypfioghgteAsrPRP 19 d %ffa;s%?%qemoe@ agg)fprths philiy to

tWitistaha ke RYowringakactioas. | f the solvent is water the
solvate fornmed is a hydrate V\,hen the solvent is

al coh t ke sol wat n
Hydr a?(:él\/atgsr em aélr«; Fr(\)él& & ad? ongi for D n%w o tI %r?]tgmfelt%er sto1ch1rcr>6netr1c or non
mldnbmcunicemoomwﬁtselwew Smnomnmurtdq davbendersE$o tap a fixed

Vm&)lﬁprahg of Wﬁ{/eﬁxrt n{cﬁéc"ﬁle@?n ’chte%rﬂglllﬁﬁlébﬁﬂ staf®l B8 fﬁ%nkggsolvate If
sSuc nbi nat1 on hei ngﬂ'gle f orm_one Or

Hheisdreat 1svayigthg olvaie ﬁﬁ%ﬁﬂdéatér’(ﬂleﬁdhe el Fselcohol, the
MBWH&'féirnﬁ@ﬁ@ an al@thﬂEtﬂbH?dI@fes altel'f@rrﬁlahb'sﬁﬂhb @oﬁﬂb&ﬁlﬁon of one or more

but .no

oot igE il Onaqt hebuaes RBER e Sest e s molecula
n;mk m{@euc}eeqmtﬁmnmmhem@itée wUfolmane catitdrehydroteses,
20 sheep, goat s, and swine; donestic animals such as
fabb'«gé jed®GRan qm%@éléamﬂ r%om s, mmﬂsﬁnéangg Bfiber of
roden suc as ra ce ul'nea pigs; an
|thg manmsaligplassinghu lrrg@humlrmléﬁ itpdiueRns; BR-haman @élfnates such as
| dhith b} edsQnd Rtk Sipestiid théiEkely |s;ke%1es ;iRen beinMals idRhe&dttle, horses,

d not denote a. particul ar age

'shiigh SPRLERE AVING! SReEE AV bR ¢S TohBn o adERiF abgFatory
GantiRAlp mthdilﬁg?ﬁidenwhﬁlﬂh aQﬁts&dﬁdemnEd‘ @uigeh figs; and thejliket Examples of
;rtro@r }n%&xgrga{ls?fgﬁﬁde bé,l %{Sere{éo A Sgeg é%,soslrtsdlél{afnldcﬂr,gplt\e Y ?frme%Elb)ect
"ddee natpdenbiccapdriicwddrfage o se3. anount " wi | | vary dependi ng
on the conpound, disease state being treated, the

ﬁg\é F{‘Eﬁgrfagt&ﬁ &y %&ﬁ@éﬁn&&rﬁahﬁe‘ém mﬁné&ﬁ cﬁa%n{p%haa {H4€ when

e S U oute and %
RIS shiCi G bl e }reagr%@rf{weé%e e 18 %&f %ﬁ&.tﬂgff%avfééreatmem
Ofor ﬂﬁ:tcﬁiehsﬁaifa‘le H\h@('ffhefdpéﬁﬁcfally affettio¢ habuh eGHD K ey &Qenm@ on the
terns

v
PSP 16 DRI S PE R U g B feetel e dge and
refativehedthtdf ehduubdt, defrionietandformf of sikninstiatibh,ghapgidgaleht of the
St{;e%ﬁef LI f OL Ve \megr?na%l; E_Ia%trl{ &Qﬁ.r a‘{}lﬁ o@?ésftfac[?(%x%f erred
e i ons, treatnment” of a
di sease state i ncI udes WO 2004/ 026830 _ _
PCT/ Efz0esnothasgdefinabebovy” sndeviese idalipadmereinswhewreferring to a

S{aMaBle ihcoPpora@Y By Aderbh& tht bRja8 AkfiSYiBRLO TR vatiablB&s well as preferred,

di sease
more preferred and most preferred definitions, if any.

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



state not to develop in a subject that may be exposed
to or predisposed to the disease state, but does not

Wy a104/02488r i ence or di splay synptonms of the di SBEBEP2003/010101

10

15

20

25

state. (ii) inhibiting the disease -state, i.e.,
arresting the developnent of tﬂ% dlsease state or 5
its I|n|cal synpt ons, (i) lieving the di sease

st at &) Preventing G§F5ﬁ@‘et"@ﬁﬁa b éEF‘;}S"Eﬁ SHRigHERTPRuRT dfdhs digease
@fate ﬁcheo db\&ﬁfgﬁﬁ astibjeét thiit thipbddxpbicdab of predispated téHiee disease

SEHOBR S R etpenE Ol S bk SRl SRR e MR

m xing two or nore reagents under appropriate

condi(ii) iphiiting th& dispasedliatee’. ¢ freresting dhaidevkleprd¢ngrof theedisease state or
¢!t should be appreciated that the

?@32%?%3ﬁ§ﬁ produces the indicated and/or the

desired product may not necessarily result directly

f r om(tip &cleying |ﬂPPa‘ihPf@FF Bhtes iy RBHBS P ARMY OF PREpanent regression of

ithe discabd YatadelBeiclidic® sympdaise may be one or nore
i nternmedi ates which are produced in the m xture mhich

;lnfjll d ; %ﬁé‘n d reﬁ}nega’} %Pt aa(étcl{lgo d t“llrgarc]tlrgé"’er i Jefégrllgcg } &8 hemical
meavting Inzdans &ldisgor mmmgwweo otxppdmecaagﬁmn underty@peproe conditions to
? od eMndl\(:ﬁt%d AndBr %@é Ae?fr&i Broldﬂétt IttsH('Sﬁd "59 glte%ﬁieaefﬁiat the

emitor enerat | on _of

ﬁé?h?élﬁé ey Rrod WFS Hrdndispled and /ph&hepk@sf‘é’mmfiw(imyrm necessarily

nemti cﬂﬁ%tlr?\frgﬁrfﬁ@ bl&elbmfaubm Bf twoltefReh & whifHé R ihitlallPaddjii.e., there
rmaceut i cal l. y ,accept abl e

h
SO Bt R DY GRGFR o 1] BegTR g ch ulimately
peaelh es ehelfyrnmation of the indicated aod/o2 theqpdesttat @ioldyctp i s 1;
25 R is aryl or heteroaryl; R2 is heterocyclyl; WD

2?&2’19%@@59&% EE@QQ%Q g@ this AgFlgié ibs lsftiagéxcf;&mmomwi

or4 @Be@lgtym Iaﬁ@ute@@@}p@uieé sysﬁﬁg@ i gﬁme&atqqy :.I)Iégﬁ% systematic
e eureyano, al kyl, al koxy, thloalkyl al kyl thi o,

hal o, hanaIkyI hydroxyalkyl nitro, alkoxycarbonyl,

al kyl car bon Kyl sul f on | sul fonyl,, i

nal o R SRR Hsemiang P R AL oL S o

al kyl (aryl)am no, al kyl am_nocar bonyl ,

al kyl car bonyl am no, aIk I(alkylaqino),

al kyl ami nosul f onyl (R* Br

met hyl enedi oxy; prefera /S hydrogen,

p=12

a pharmaceutically acceptable salt or a prodrug thereof,
wherein |

nis 0, 1 or 2; preferably n is 2;

pis 1 or 2, preferably p is 1;

R' is aryl or heteroaryl;

R? is heterocyclyl;



al kyl, al koxy, halo, or haloalkyl. It is to be
under st ood that the scope of this invention

wenmenpasses not only the various isoners whiBOT/RP3003/010101
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exi st but also the various mxture of isomers which
may be 1o forned. Furthernorellthe scope of the
present invention al so enconpasses solvates and salts
of CBidydcmenfallfbomCée=0)-1r wher RlsalkyR alliayidryleoyaryloxy; and
or phenyl which is optionally substituted with one or

o aficieay *n‘i%éﬁ'ﬁh%f?ﬂ*ﬁ‘f%%?o%ﬁ?  CRgl A, ARSR, Fod,
aliqpghi hﬁ@) a %br@owlm irRydlkespearbynyl, Aadcapbonys
legm&ﬂyl QF 1@111%}1&1, hﬂ@eﬂkﬁsulﬁmm ¥t akbﬁhﬁ@cﬁ didflmino,

f t
Sl Bt ke o, S BB ine aorbgeratamino),
2H<§rl|am‘1h¢mtf0ﬂ3&1 il pitenylhmirmy o3mbihglenatiexy brefdraldf, &" astHydrogen,

Eﬁlefl'kg’%; lh?l %ﬁaloaﬂ&%t ituted piperazinyl or

re preéferably, Rz2 is optionally
substltuted pi perazin-1-yl or piperidin-4-yl. Still
nor eltgs &f kg unsleystoqdxhptsthe pgqpeoh Hininyestion encompasses not only the

GaJ@Ishydrﬂérp%ﬁydﬁayJex}ék bu&ﬂsﬁ) b PR QIR RBE BZisBmbrs¥thich may be
N- et peridin-4-yl. In on

peri di
&gqucﬁwaber g}ilﬁhséﬂPeo e pisafy HEYER{PB Al FAcsimpagse polvates and
Rilsfof GallpounBSof Forhyith logen or methyl . Preferably, R4
is hydrogen. Still further, conbinations of the

pref Bl rfegblgh% Qﬁ‘llg’lﬁ’? Sf p&en?l Qﬁ CEI Oéavtxfonall)I %'b”&t%‘ééh%th one or more

preferre
pdrsnhmmltsaﬂeleyteé iofrethe %dotmmmdqsm@f afl:kyl,| aél\ogrg, s ingloalkgl, -SO-R?,

R® Rglg;éCgél | BERaZiHze R° i3 Xik?/l & a%yl' shd WAt REEDe A or alkyl and a

mmw@ff@r%dvietﬁras@fewg ogrbiﬂé‘ﬁ’aédi’ elahwnrﬁﬁ IE}H@fcilﬂ%éfé)Zr%
0¥ R5Phie Ry, 2-n@tiEptehyl Dearifleproasetiv elnyle o BPEM B fSert.

Formul a 1 are shomn in Table 1 belo Table 1

Repr =
2004% (r)%%gg‘& 3 /Sgligil&i&) P{Pf?zgly}\%l}%p%\ﬁlﬁgl More preferably,
IRF 4 @tmmp]hesubi%%te]:l piperazin- 16y1 or piperidin-4-yl. Still more preferably, R?is

razi B4 | | -
e A S
M-yl or piperidin-4-yl. In one particular embodiment, R is 4 methylplperazm 1- -yl.
Preferably, R’ is hydrogen or methyl.
Preferably, R* is hydrogen.

Still further, combinations of the preferred groups described herein will form other
preferred embodiments. For example, in one particularly preferred embodiment R'is
phenyl, n is 2, R? is piperazin-1-yl, R’ is hydrogen or methyl, 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:



pi perazin-1-yl)-1Hindole CND HCl 3 o 410 1

2- (2, 3-Di chl oro-benzenesul f onyl) -

N1 HC C

WO 2iupmsaxi n-1 -yl - 1H- i ndole CN) HCl H ~C*Q 424PQI/EP2003/010101

2-(2,3-Dichl oro-benzenesul fonyl ) -

N

7-(4-methyl - pi perazin-1-yl)-1H2N~- " C C HC
indole 5\ 11 \ 360 1 N 11

2- (- Fl poro-benzerggil fonyl )-7- N " df
0i phrazi n-1-yl - 1H-ndol e ON) HO| H 6RUCf | 3dg+El | prample
N u2=Benzenesult fonyi=7-pirperitdinm-4- _H oy =i ndol&N
HCl| HB5 54 H7 it '?N M-8 342 1
2- Benzepesul fonyl - 7- ( 1- net hyl - N o
Pi per i di2aBénz¢hdsulkbhyl7dsiberatinHC VE*‘ 004/ 026830 -
PCT. EPZD%Z_IQ:L%%d%l -13 # Nane Stiructure M-H Exanpl e| o
8 /|\ 4P B o 7- (4- Met hyl|- pe per azi n-1-yl)-2-(2-
(N~{F3Q trifluoronethyl-benzengsul fonyl) - N
1Hindoje I 9 0
& 356 2
O
2-Benzenesulfonyl-7-(4-methyl- [Nj
piperazin-1-yl)-1H-indole N HCI
3 N2 410 ]
N o
2-(2,3-Dichloro-benzenesulfonyl)- N a
7-piperazin-1-yl-1H-indole [N] HC!I
H
4 mg 424 2
N o ci o
2-(2,3-Dichloro-benzenesulfonyl)- [Nj
7-(4-methyl-piperazin-1-yl)-1H- N e
indole
5 Nt Q 360 1
N o
2-(2-Fluoro-benzenesulfonyl)-7- N F
piperazin-1-yl-1H-indole [Nj HCI
H
6 \_b @ 339 3
. N oo
2-Benzenesulfonyl-7-piperidin-4-
yl-1H-indole N HCI
H
7 \_b @ 355 4
N o
2-Benzenesulfonyl-7-(1-methyl-
piperidin-4-yl)-1H-indole N HCI
I




\' s/ \ 4103 QN1 Oll~~ 7-Piperazin-l-yl-2-(2- N
H F3C trifl uoronethyl -benzenesul fonyl) - CNJ

wdabkbosoksBe H 10 O 435 4 H Br PCT/EP2003/010101
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2- (3-Bronp- benzenesul fonyl)-7- N

(4-met hyl - pi perazin-l-yl)-lH-N-indole I 421 3 11 \

10, 2-(3-Bronp-benzenesul fonyl)-7- N1 H Br

pi perazi n- 1-yl - 1knpgol e CN H Anot hegagpect ofpihe| Example

present| i nvention provides a conposition conpfising a

t herapeuticalty effective amount of

For a | and a pharmaceutical |y raftter. 4

5 Yet a’not her aspect of the pres provi des
0

a net hoa (ﬁoMetHyﬁptﬁefngual@I\)lSz (:di $ Cj i@ inla

sub) ect ﬁ hpyg adm ni nq t he subject a
therapeu’il %5PW be%Zc?Ples\}leOIé f a Conpound of
For prul aj1H-irfdolf er abl y, the di sedsex state conprises
psychosies, schi zophrenia, manic|depressions,

neuf o ogi cal di sorders, menor y di = § atteaipon 3
ophi C
egdse and
h

def | ci t| di sorder, Parkinson' S diifeas

| ateral| sclerosis,, Alzheiner's [

Hunt i ngt onPeraginskise (2wo 2004/ ozm PCTFEP2003/ 010101
- 14| St liliflagrotteeliyl- deproksultbnylne ent invention
provi deﬁl@ rae hod for treating a Nli sorder of |the
gastroi 3’( tract | n a subjlect conpri si nq

d ni heo a
a H-Stet "‘d LU LIIC ouUJ Cbl [=}

nci”&pcbll cat I )
ef f ed0i ve amount of a Conpound d

X | n435 4
addi ti on anot her aspect of the pr ion tion

pr oY1 de- . BRI Gef RheAl BRI 7T bebi ty i negubj ect
conpris mnisteri ng]ét ubjject a
Vi1 rmur

t hef apedf‘TrB%fﬂYlyPIBFrPé‘Bt]i twf a conpound of
For mul alihdolénot her aspect of the present invention
proyi des a nethod for producingja Conpound off Forml a

I
11 @,i_@ 421 3
N o
N Br
(]

/_(D_\Ojﬁ —h:-'l-(D

2-(3-Bromo-benzenesulfonyl)-7-

piperazin-1-yl-1H-indole

Another aspect of the present invention provides a composition comprising a
therapeutically effective amount of a Compound of Formula [ and a pharmaceutically

acceptable carrier.

Yet another aspect of the present invention provides a method for treating a CNS
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, neurological disorders, memory disorders,
attention deficit disorder, Parkinson’s disease, amyotrophic lateral sclerosis, Alzheimer’s

disease and Huntington’s disease.



Compounds of the present invention can be nade by a
variety of nethods depicted 1o in the illustrative

waynthsissec reacti on schenmes shown and descri beRCHEP03/010101
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The starting materials and reagents used in preparing

t hese conpounds generally arel&ither avail able from
comerci al suppliers, such as Al drich Chem cal Co.,

are SpH epetherchspect pEthequesertiovantion Prevde askpthoddor tmeattlhﬁ a

Alsbrdepbf MWAGr ARRAGHVESS iS etsuﬁ,@crﬂcbmpﬁsmg %Hﬁﬁﬁ&‘éﬁﬁg BMEB subject
as, Fi eser E\,ng Fi.eser's Eagents ‘%8 %{g‘g‘ Synt hesi s;
athegpegtisyyeetfeniing ampups pka Compund/pf L15; Rodd' s

Chemi stry of Carbon Conpounds, El sevier Science

Publ s hdtiSon 49&8er ddpeati vethe br&emridventipplpeowdésal imgthad dor treating

P05 bRl B RS e MR By s
ameuntefsl sompdundsif Fatmule Iof some net hods by which t he
compounds of the present invention can be

Sy Nt R@3iH7e dspet St tN@pleOdh® idVRRtidd %%Mdé@§ niebhdd s Eroducmg a
nt hetl C reactl n schenes can made 20 and will be

doff BrIBHlé skilled in the art having referred to
the disclosure contained in this Application. The
star Uolﬂgpdiliﬁﬂﬁbf thk praad ihveatibnter beohadé bga odridthef methods depicted

3N [H ﬁltl éran]g/ee %lgthe(m égacngﬁ&e&%psho% e{ Stfée?ée gﬂed%%%w

purice using convention
i ncl udi ng but not I|n1ted to, filtration,
di st iThe aterteng mateyisls and reagentowsed im pesparing fephgompainds senerally

ak&atheﬁmﬁlaaé iR @Jmﬁllelsa& aspam@rscmh A¢ helrichechesitdI Co., orare

convent.i ona i cal . const ant
FpeRar ey Ias&hsge THTRE f@ﬁ@é@ﬁ%w t af*?#'ellewrpé?sﬁﬁufeﬁ get forth in
refefeht @Racligskiese el el Reageneffer (akghyzc@petheﬁ@MLt@?TSESbns New

r ert (5,0t ,at r
t@glgtlic)gﬂ \{OSWE)IS?’ gﬁ go@%rs at§e 8 f? o a outD Q“”fés%se(“er Scifince
HublishetH 0989, Viohmeesgr & hmd &m;ﬂemmm,al}d \@rg@iCReastiefisoWiley & Sons:
%@ev}‘gérkcl 99%”90 rég lpéf()e fFﬁE ?o*ﬂb%u%%ﬂn&%é’ BRLEM é ef’ﬁEs aZrS merely

room or anpol ent t enper re g..,
@ilustrﬁtlm@f sersoaethad by ‘d@}ﬁlb thirsempornio e arqsenta@‘éentlon can be

Ry eRaGRd, hd @%ﬁ@hmaaﬁdaﬂgnsao t%@%ﬂtﬁéﬂc&@adu&ﬂ@ﬂﬁénﬁs c&rhse made

Fﬁga@{@%e Fl\}/}\’,ogﬁﬁztg é)/aoorég egfﬂj %}?8%/&9%9 {]ig% Fﬁlﬁjhﬁtdgsi@sure contained

dg et Applidakienf or mul a: Y- S02- R where R, R2, and R4
are those defined herein, R3 is al kyl or -C(=0) -R5,

wher erh% taréeg% Hl%feﬂqﬁf }’IH ?ge 1n15er galgfes of &Qgéﬂ%hg‘? %aétﬁ) VSIC}Q&TXCS can

group, pre nor e [lJ
fbeumlat@téand purifie 1f desired using conventlona techniques, 1ncludmg but not

limited to, filtration, distillation, crystallization, chromatography, and the like. Such
materials can be characterized using conventional means, including physical constants

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,
e.g., about 20 °C.

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

substituted indole of the formula:



shoul d be appreciated that when R2 and/or R4 has one
or nore acidic protons (relative to the base used),

wo 2ooghmsBal be protected with an appropriate prECBEEPI0DE010101
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group. Suitable protecting groups for such acidic

protons are well known to one-dkilled in the art and
depends on the nature of the acidic proton, e.g.,

whether it is an am no proton dr oxy proton,

etc. The base shoul d be sKRbpg—eno ght o deprotonate
primarily the 2-position of th ndgl e ring system

Such bases are well known to onelskilled in the art

and include organonetallic conﬂ%unds such as
organolithiuns, for exanple, tert-butyllithium and
Grignard reagents, for exanple, Itert-butyl magnesi um
hal i de. Cenerally, the 15 deprotonation reaction is
g?g?gxﬁg}gﬁq}a@@ arf RS 'fﬁ)geé' ﬁllfb‘h?laﬁfx% ALbf tge @)rg{ul:peﬂ—@@z—Rl where R',
Rocnd R'age @Oéfr gﬁgweéwr%& e%ﬂﬂkxl Orrﬁé—Og%prwgﬁﬁé% ﬁ)‘g Cdefined
ﬂ1@ﬁi¢ﬁ a8 Yii§ a katidy @E(ﬁ@) ptefabtslithalidedafd mOkd IEI@erzﬂ)ly ﬂuorxde It

f latin ud yl sul f onyl ha

Shont B Bbrsiohed S oA B IcR B s S S gl agative to
¢henbdse useddi shpupt Epproedtedivdth arhepp2Gpriase pesaningigngup. Suitable

r ! Ldes: RART

Titleahd @Rk, Ueh B Mol Bt sBEA iR artand
eperidsion the nepfede thormpdia RERFon.Cagwidrethesit ioan pagno proton or
Hytaylkanyl gal oride to its corresponding fluoride
der|vat|ve typlcally |nvolves reacting the
o Lt BB P b Boiton ot
liedelt riap syseeng Snel Bhdeyaxea«reﬂ |kadwn wd omﬂd@lﬂednefthum agd include

Cogg nome,?ag%l: = gﬁrqi)oau Z)fr%a%%hﬁb@r%é fc}r e&%‘n Vert é\?@lhthlum, and

pﬁ‘mxgmd eagdrity 6or @templestemtsb@ylmagnhseumélabm @@nemﬂv,dhe can
F}cﬁaﬁidt{o}‘x rEm%ﬁéjccﬁiMﬁkﬁg afa Wﬁ%ra‘ﬂﬁ’re@f A6&EFD RY or below, (ifeferably

he resulting ar Isulfonylf uo

|a§>0t15/ &qlor peloweandymorpprefesaRly arawt ¢ 11C orkelaw-dapid Y»

RlebestBadtionakyctioba@ridnded af aboat msl«. | can al so be
prepared by reacting the 30 deprotonated indole group

or odded e B RERGH i MaliRaToBiescios il ©
RETsERROTBOOdE AtylsulfoaylfiRd)itesSao pardatlily prejared fimn thd
?Lreg%cﬁdu@ arxﬁlls:{?lf n?l?t Qrgieggb%eﬁfneen{ \Pﬂﬁ 4 élgggag ?cg.xrgke §&h'hs

r'eagent
cmmsgmn gasifleiqrdshes suitablemetalivdluosidp epmponrds Ronysrgen of the

fl fflchRrRddS ds corfiBohBAg Hh&r‘déﬂeﬁvﬂﬁ\% t&ﬁlc&l@eiﬁvolves reacting
d at 1tg]r]at te erature fewmnutes to,

GrysuoRygerds yith perRpB foLdE & et -Eeringhiegt such as 14-
adibeuRdATloregitR@AUakdneragcaricd oo anddr eefeday comditions 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 I can also be prepared by reacting the
deprotonated indole group with a disulfide reagent of the formula: R'-S-S-R' to produce
a thioether of the formula:



The thi oether conmpound of Formula Il can be oxidized
usi ng an oxi di zing agent to produce a correspondi ng

wa 2iofioxdssle and/ or sul fone. Suitabl e oxidi zi ng BOERPD®03/010101
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i nclude neta-chl oroperbenzoic acid ( MCPBA),
peri odates, Oxone , as well asl@ther sulfur oxidizing
agents known to one skilled in the art. For exanple,

the thioether Il can pe RE ed wi th MCPBA by
conbi ning the two redBep @ QOE—Rh an inert
solvent, such as dichl or onerhang, and stirring the

m xture at roomtenperature|for tew hours. The excess
MCPBA is typically renoved By washi ng wi t hIlan aqueous,
preferably a basic aqueous, solution. Any undesired

OXi d%}Hegagb o, PE‘Z' RY %ﬁ%%ﬁ@ﬂg?@&éﬁgd B%Hpﬁﬁgéﬂlﬂ H?eQﬁQHlt‘ier reagent

the cru prooduct osphi ne conpou such
tiy 3dsked 59 thsisisBsHiPRRAdEd m;d_slew]@w spyne mperatyF oV ieh the haée ig added.
PTHR tr &4 tibA GhiSued ther stivkrant 3t te&@rmﬁtfspfewmm@ma Bow hours,

Bttt d o aBeBrofne Banare brece Rl At gnapqry temperature.

knomn to one skilled in the art. See, for exanple,
Pr ot dtiithieethGr augsound ddFgamule [Hyan beeﬁdize@ nsingan pkidiring agent

Tl g5 APl 2yl A
imetg-cBlogoperheaggic agd (MSRBApperigdatesdexatiel s WsH as other sulfur
RIxRIH AL AntAGRMANE Dnebkiftd Mith@art. Rr@xARSIe) the ﬂﬂoétﬁext III‘Iecan be

np tio e co ounds of the |nve jon
sréqc@fe{ Rg@ﬁ%&@a@zf B18 taF Profepgensyal 2Bhpwt 0 o ingigsolvent,
tsheh iy dictilopnietidfnecaid irfingis nﬁhlxﬁﬁé dﬁfoﬁm tetiperasre for few hours.

T L W e
calqsecsst sodutpmpoy shdesirdd gmuddmrsof mitrggei atem cah bhe¢drsed by

| .
Jr505, LRAPRNGRIRRS i RO CorBIRC on SNk phosptine
bullma gnlczattacks attentjon deﬂmg
hyper'dBen Bi efR Arewp sRIFtaipapPrs)ectng EHD: SR W g# Rejiga protecting

dir5@p,d8¢h ﬁpﬁa@hn gitdup kelh Beadmdviea attelr thg sphibieses Wigreasion
COCﬁlne et

t di
R Aot atonly FaPeh G Pab Pl B E e S opwle, Prorective
SEionpd intQrganias ks 6,3 “hestitibori, A} Wr Grezue hndB.Gadl. Wuts, John Wiley &
hy ik A§ &P Y8 Food! mﬂ(ﬂg@ ge}maqgcgpe%mg rgiereabglr;ﬁse&%% :

|nvent i'on are af so use at ment certalin
ngtrm ntestinal) disorders, such functi onal bowel

d| sorere spfio el oG uReT CoPRYOBfpAFRImUla Hare fgribed in the

Phakp&Gatagy. of the conmpounds of this invention was

deternmned by art recognized procedures. The invitro

t ech esfor det ernmining the affinit.i '
conpotkiomsoipAto b AR B G sArsihg i BF egara iy ad ore
aunwdfudl unﬂlteltalﬁ]hen‘isﬁ&y&uaCNS dikesdears, bech dsPabdasg edise@se.
5161Th§n$t{m nlsfeaéeo, r%pngﬂy ggb 1qnu%%§1c%ﬁxéeg§§§ﬁ:jbtst&lggm, CpllﬂJSY,
pmlssame compelsive drordsrs, angiaingi Adzbeinter’s dispase (enhapeament of cognitive
nﬁ@mo?ﬂcf?g@pc‘dligrééry rféaed d1§c95@r§ §ucq’1ras AnORALTRABMIi A lphic attacks,
acce ab e salt or sol ate ere

attentlon deficit hyperactivity disorder (ADHDSJ 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.



together with at | east one pharmaceutically acceptabl e
carrier, and optionally other therapeutic and/or

w@e@ploydsacti c i ngredi ents. 10 I n general, the POIpP203610101
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of the present invention will be admnistered in a
therapeutically effective anmoubf-by any of the

accepted nodes of adm nistration for agents_that,

ser véhe phiimacolegy pf the eempaundsi|this iysaden vasdrarmiped by art
kR ﬁl@l’:d WroteI6s. THe HAtitrY atechﬂfq@’lﬁﬁfo@Qk%rrﬁrrﬁlgé)th@ﬁfﬂiﬁtlésbf test

?E%BP aﬁrefﬁ@bgﬁw%n% Svtbind e Hicsbasys are

deschibed ireBta@thlestd® age and r eI ative 15 health of the

subj ect, the potency of the conpound used, the route

and I [ i ndi ' :

whi C];]I%t ﬁ}e%n rhﬁﬂernéltgfrlzrﬁéi@&es?gargﬁ#g%técggéo%z#%ﬁ&?éleb?i‘g'lng at least
pnefempaerdolihd pestgid inentenofr aphedimsdilostmes seemiq ymen-

I £RR1iY Rhctufd§ iQImd 6 d"@fa\fnﬁkédtlcallyrhccéﬂﬂﬁ)l@&h &fsolvate thereof,
tretlngsuhdlsesesvvlll wi t hout  undue

or patk A {5agfPrg aﬁrﬁacewéﬁﬂaﬁafépﬁgtsﬁaa&rsaaﬁaapﬂomﬂY other

kmxybeetﬂlganam pidpydicseingsadieatof this Application, to
ascertain a 20 therapeutically effective anmount of t he

cO ngg ggﬁc’elrﬁf ft‘g}]xte Iggmg S&c?snotf t}llenLﬁ]V gpenk glrxlff%t%n V%lllg[)e at%mlmstered ina
|thmepﬁutmilyw el:tnb;emanhmt hY Sltl)@Dﬁ%tde ageptoh mq@egfﬂdmﬂaistratlon for

g&ﬂ}’hﬁE Ee‘?@sn‘nﬂ&x‘ Hditfag S‘ijh?ﬁ@ d§§ég£ f"akﬁl & 410 Eyg‘i)craﬁk 1- 500 mg daily,

udi n UCC& anga sup- n , rect

wes?;fpr@hly 1- 8@9 H8 [aiKy an wsmefervcbﬁly bé?ﬂ dailyy de(pieﬁgrla 4PeR

%@m&%&ma&mha{ as thf‘ﬁéfvéﬂfytcff I'tlhe&ﬂlseakertbﬂﬁttfht@&al the age and relative
u eous an I ntrav adm,ni s 10

R SCIPE St et Br PADHTART GBI F Al eATbfor of

iad sk ratiorg the ifibeatprrefoeardsdvhicharhe e dmadistaationns direaed, and the

rp?efgleeg%s%\%\lﬁ%xﬁé’rﬁkceu@tﬂggljidﬁ?l;%gaiéfg)ﬁ% dﬂ@bllv%(d %ﬁa&grdmarg skill in

ahe at of freatingrsuckndiseangsorill @e ablecoitipon naéumanmeptaé@e nd in

r@l‘i’a@ﬁ@ h?@n pLSGE RESwIMl e hnANRe Bisc1AREEof t%% AP, &certain a
J uvan i luents, pl'aced i nt

carriers,

thbsapatisnbre f?eﬁwaermléﬁpf ICOE’@RBB‘%%an (ipgrebim aeption for a given
dpgages. The pharmaceutical conpositions and wunit

dosage forns naybe conprised of conventi ona

i ngredi ent n_conventj, rtio

Wi t hiﬂlge%e&%f %qrg%oqndg 8{’ {he resentqggg glgn &IH%F aér{]mr&mlftglred as
tphlarmmemlca:l deragdatioms ns:hrchyg dl@m fiitablarigr @al (matblll@ng buccal and sub-

8&1?1 rgaala%gpg%qgahzyﬂﬁngﬁgrg\«gwg Fleﬁiéd'@ﬁ]tterﬁ?includmg

surate w't osage ran .
b@tr@wgs@%dntmw@ryh RiiRbesd ).se%ﬂutarts@w infTgyanofayedgainistration

J¥Rh Q¥6:¢h AtabR! fbAfImiBkER i8S b aHaRkidn OF ifsufflaBEn. The preferred
sem sol i ds, 2004/ 026830 PCT/ /010101

cap sulag %ggpg@

TR RN GUPR ISR BRLESRER I SDICBH LY gjPsage Fegimen
IWigith een tsdehusas]l ®odrdinganshe dagsarfaffonion. enul si ons,
elixirs, or filled capsules for oral use; or in t he

for m ot L r%ﬁ? | gdzér C%Hp%ﬁn{igsf t¥1§ ?Fe@ér%t nWenYl tQ ther V}’ltl’b?ne or more

admi i s3 ‘e g
sohueritomel 4duvaptss entienszir dilents, m@»fmlactedomt@ ofaral ¢fi ng

g;hﬁ%a&%ca%))m@bhhb&rﬁm Biit @fshdeVertebh &dh@0tic®comPBlions 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,



5 about 0.01 to about one hundred (100) m i granms,
per tablet, are accordingly suitable representative

waeiot/ozissmge forns. The conmpounds of the presentT/EP2003/010101
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invention may be fornmulated in a wide variety of oral
adm ni strati on dosage forns. Tb&-pharnmaceuti cal
conpositions and dosage forns nay conprise a conpound
powdenpustathed oéleash orprndations, drirgeidsisedh asrsolutions, suspensions,
Q&@[smeélfﬁrg adrlfﬁled a‘ﬂas{?ﬂ% RN Iu@e %@H ﬁletfg'ﬁﬁ §Pdu gﬁsl{ol?l%s for rectal
active conpgnent. T ar maceut| cal accep ta

enyagiey ad Wﬁystbaéw@r @Ihlért gormpisterilg igisc bleselunt@nf farparenteral use.

Pbﬁﬁﬂlﬁﬁbh%tdlﬂﬁh WblsutRAY BN Hilligrakl Ftastive 1ﬁgﬂeﬂi‘ént or, more broadly,

AP Bt RO HooR BN TPO R Gt Bzt aecordingly sitabl

s¢pysdentaties undtidofagerfymal so act as diluents, flavoring
agents, solubilizers, |lubricants, suspendlng agent s,

bi nd %? gor’ﬂhg&?&s Eﬁe ﬁ%sen{ f?}QLrﬁgqndljn?y 95 ﬁ)gmgx%at&gmaagﬁllag §arlety of

or an caps u ating
@sﬁl raﬁ@mmgtéﬁmnadqsggeuf@r@ fTha @hgrneﬁcwttféﬁcog@ﬂqsalqm pahdpsgge forms
hiprRe M\k&'ﬂpblﬁ}ﬁi & cré%pbu@laybﬂﬁ@ p?e@&ﬂt\{ﬁve%ﬁﬁﬁ QR 9ﬁ£rm4c@utlcauy

tab' g%ferﬁaﬁ%&ﬁ? ¢ FaVR emeabae T harhatsal Arcprable

saurie&b:hey bepélfh:m sdlidaﬁslqamj Selidfoani Iﬁdparmtldd%&néh@fpﬁowdtds tablets,
e_de

gblﬁ apﬁu S 8%‘%}15%5&‘?8 V\%)rl(ei)anfl glsgg rar\lngn ) R%E)@% drrier may be one
penveasulpfanceevkidt mapalzg a@@m;ldumxﬂs, flsearingoigents.asohibdizsrs,
'I\Ptﬁ'kézigﬁ ngg%r@glfga{égﬁts,l Bl{ﬂi&? ?résgr\ﬂﬁ etﬁbllépaxglﬂf%%%%gents, or an

magnesl um ugar act ose
gasapsplating maresil. rggq)\mlqrﬁ ‘the saggercasAemlly is a ﬁnely divided solid which is

AehiRwire @Jlﬂhuché’ ffely aﬁdieﬂ f1a 7 &ﬂgﬂﬁi@ﬁﬂTM{ @BletsytRS@tivecontPl¥nent

mel ti cocqQa butt he | The t.er.m

SER B PR e e BaY6 e oy PG Rat B P ghitabl
phojidredoacirdi@mmotep duthe shmpdnndrwaplsnmlt Thgpowdezs amd tablets

g)agf{eragié/ » coRfaSy trﬁ}nna%ogt (Etﬁeo(flJ o) aBlet X@% 1&9 (%)’5 e?c%‘hk Xfathg é%uve

carrlers, UI‘I‘OU
aom@pnné rSuwahlle chrriess lndué@ls@@mwtdnmtw ttOhnagnesmm carbonate,
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the active component in water and adding suitable colorants, flavors, stabilizers, and

thickening agents. Aqueous suspensions can be prepared by dispersing the finely divided
active component in water with viscous material, such as natural or synthetic gums,

resins, methylcellulose, sodium carboxymethylcellulose, and other well known
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colorants, flavors, stabilizers, buffers, artificial

and natural sweeteners, dispef$ants, thickeners,
solubilizing agents, and the like. 5 The corrpounds of
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applied directly to the nasal cavity by conventional
means, for exanple, with a drepper, pipette or spray.
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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 component. The unit dosage form can be a packaged preparation, the package

containing discrete quantities of preparation, such as packeted tablets, capsules, and



The pharnmaceutical preparations are preferably in unit
dosage forns. In such form 35 the preparation is
wae aipdioxdssed i nto unit doses contai ni ng appr oprPEL/EP2003/010101
quantities of the active conponent. The unit dosage
form can be a packaged preparagion, the package
containing discrete quantities of preparation, such as
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ust thod for produci ng Conpounds of
ﬁ%&fm?f‘ lve%f??ge 15 the synthetic scheme outlined

bel ow. Preparation of
2- betixempkll f onyl - 7- pi perazin-1-yl-1Hindole _ 0 o
Q1 - NNONp(N }{ (NN OO-CNDOOCND (N 0" 0
- - OLEhd EhmbleQiRerabeka rﬁ)ethbd-fd]f p%éd?uc Zé(ldmﬂo&nds%f@grrﬁplgq using
Toasolutlnofthel ole 1-1 (1 4.0 mmol) in
15 thisypstigsshegte quibingd liegﬁ‘ber ature was added
di-tert-butyl dicarbonate (1.3 g, 6.1 nmol) foll owed

by ardtim ofQ-bdhzditesaifianly)-7-plpeaziedeylt dtimdolé ur e was
stirred at roomtenperature under nitrogen for 3 hour

t he gncent rated in va Th re Was
parned et ween et Jaé @\y '@
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he—-or%aﬂn ° |ayer })Washe‘d sat-ur tBed

%s sodi im bi car bonale sol uti ongcg x 25 mL§, then
\NI%‘H e 5 mL). Thefofganic |ayer was dried
(MgS™M), filtered, an oncentr at to afford a clear

oil. The oil was chromatographed on silica gel
1-1 1-2 1-3 1-4 1
Step 1
20 To a solution 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 (50
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 (MgSOy),
filtered, and concentrated to afford a clear oil. The oil was chromatographed on silica gel
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The q,g%aglagduayer was washed with 1 M sodi um hydroxi de
(3 x 35 nm) and brine (35 nlL). The organic | ayer was
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v’bfherprg%@faas‘ffaﬁamwaeh@ Wity 1 %épdg @p?ﬁ@ﬁrqxz# (31935 nph) andjfyipe (35
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2- (2, 3-Dichl oro-benzenesul fonyl)-7-pi perazin-1-yl-1H
ndol 95@19 2- (2- Fl uor o- benzenesul f onyl)
-7-piperazin-1-yl-1Hindol e Exanple 2

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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a solution of Conpound 1 of Tabke 1 (see Exanple 1
above) (340 ng, 1.04 5 mol) in THE (50 nL) was added

f or mathgtedryEle(iBulsttatdd adnéthod for2 ofmablk 1f ol | owed by
sodlun1tr|acetoxyborohydr|de (330 ng, 1.56 mml). The

d f
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acetate (50 nL and mater (50 nmL). The acetatge | ayer

was dried SO4 cent r,
i I|d The gg?ld &aliEEﬂq?T_ {ii?

to af
ﬁL)Oan reated 10 with excefs

et her
etherE E%e white precipitate was CO||{fﬁ d and drled
or

to af pure product (Conpound 2 of Table 1).
Sim | conpound 4 of Table 1 above T$ synthesized
in thePBane manner as above: |

2-(2,3-Dichl oro-benzenesul fonyl)-7- (4 nmet hyl - pi perazin

-1-vyl i.ndol I Th| l.e
1 Uere g Y omAP PR B abh (5 BMBURb e b 44 at 401
:h;lmﬁl-) ibhd hﬁe(ﬁ@mﬂ)fvmyﬁded?fopnpﬂdeh)diem?)mw 4 imIK5i2ndolod). followed by
N
SOl Mgty 18 By el Tt eqas e
@oom temperature for 24 hrs. The mixture was partltloned between ethyl acetate (50 mL)
and water (50 mL). The acetate layer was washed with brine, dried (MgSO,) and
concentrated to afford a white solid. The solid was dissolved in ether (30 mL) and treated
with excess 1 M HCl in ether. The white precipitate was collected and dried to afford
pure product (Compound 2 of Table 1).

Similarly compound 4 of Table 1 above is synthesized in the same manner as above:

2-(2,3-Dichloro-benzenesulfonyl)-7-(4-methyl-piperazin-1-yl)-1H-indole.

Example 3

This example illustrates a method for preparing Compound 6 of Table 1, 2-
benzenesulfonyl-7-piperidin-4-yl-1H-indole.
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cooled to -70 C, and n-BuLi (9.6 nL, 19.2 mmol) was
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l76¥€RnWaas Vbﬁ:ﬁhgﬁméﬂ ttdfﬂ r(?/h?ﬁ &m elzﬁufﬂ-l"ha%ictbcm Wes quEdchidd)with water
iltere o

(R RGPy R ot Bh B Dr A * SRt gLl orsanic
layenwet wasbedexchveser (15 4L) bod bfihe (3 IﬂlL)l Thep c(r@@@»ﬂ@ﬁj) filtered
QIB% g(r))?é/ g%g% ’f‘he(r’ka' 111H€9a0| Cf}ﬁ \)é'?s c_hE)omatIograghed ean with
gp@gnghexanes (1: 4) to afford 1.17 g (58%yield) of 4- hydroxy—4 -(I-H-indol-7-yl)-

1 AHALAX Ve drblsdylidrak facers b aty kstedX PET | di ne-1 - car boxylic
acid tert-butyl ester XVl (1.17g, 3.7 mmol) was

comnbi crgvmth pyridine (20 nL) and phosphorus

OoXyc ee? de (0.7 15 nm, 7.4 mmol) at roomtenperature
under nitrogen, and was stirred overnight. The

r eact@HWmmsAri&rHiihdmi%yﬂHpiqtan'Elm bcirpbxdicecsl tert{tmsyl edtyr XVI

{ £ .3
b R e T b
(miggdmmolk @tlrpeméamaﬁr@tttreﬁeémmﬁp&ea» uﬁ%md(owemlgm The
(}éa@loﬁfwaé I‘ll'fi'ohgdjgéth&y tth l%c&a@(%/ﬂﬂ}?aga‘lwmer (55 mL). The ethyl

%Eétlﬁtdelégyzr W?&Wiﬁl%g gfft CwaatlgrI 2X 3 L)balrjltd){)lrme?gg mL))<Vi1en drled (MgSOy),
Fifetdd dridld@hce?rtx)ate)d -t3 ,aﬁodi (790 bz, B4 pyf 4-§i Handolcayhdy6rtihgdro-2H-
aci ey but mg, 2.3 mmol) and 10%
Fpéff‘%’% ag?l %I éz/%erl%{\gﬂ pl aced under H2

at m)sphere on the parr shaker at 50 psi, and was
shaketepgver ni ght. The reaction mixture was filtered
through a plug of celite capped with a glass filter.

The %nfmuerlﬁmf(mmd%m%nﬁ bakied rsxzha lﬂem&%dmlc acid tert-
Tt ter V0N Mot 2ok e ?%@epgfﬁ? mgf R SgpL) was

Lblﬁcibﬂl-ulnﬁéid-lz atmdsphdve pe thedianeshakerat BOpYl el was staken overnight. The
but
7ct1§ln rp%g%e ?Vgﬁ»ﬁlé?fx%/ }}rgué\}ba (p)lgggg&e}laﬂ calpgf,{ vath )ﬁ-{asgﬁlgero’l“he
filtrate was concentrated to afford (680 mg, 95%) of 4-(1H-indol-7-yl)-piperidine-1-
carboxylic acid tert-butyl ester XVIIL.

Step 4

To a solution of 4-(1H-indol-7-yl)-piperidine-1-carboxylic acid tert-butyl ester
XVIII (360 mg, 1.2 mmol) in THF (30 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
partitioned between ethyl 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 (MgSOy), filtered, and concentrated to afford
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tenperature under nitrogen for 24 hours at which tine
the reaction m xture was strippsd. The remaining
residue was partitioned between ethyl acetate (50 nlL)

Iarwzais @ﬂ.UFlﬂt&ldvﬁQHfdilgﬁﬁBg@tﬁH&K)étl@z@ \(Iiglghéﬁa)ggs/eﬂﬁ laxc@ttﬁgee(nB:Q) to
e S e atura odl um.pi C 0 .
RSl iR L e g SR P B Ty fooniic

waid tehribady] everSOX), filtered, and concentrated to
af ford WO 2004/ 026830 PCT/ EP2003/010101 -25 a cl ear

oi l. ¢Jhe oil was chromat ographed eluting with
hexanes/ et hyl acetate (23:1) to afford 400 ng (83%

¢
?- ( 1Foex 175 BGrseiiien bttt pbperydrbenylpiperidiudtvd-indekr s

waobcfuct R tdrt]tc‘tﬁﬂbtl ektet ¥IX @80 efg, XI0mmSl)an T3HHB(20anB) waslowly
S .on . . . .
305 B3 7 boky .4 PR T gt iomimmiteng s s Br s mimutes at 75

ey rokheibenzeaeal] foeyl thubritly (0.2 stled.6Xhx o], 4eHExanypld 4 Below) was

in . THE Lo . t- j
R TR ot o e 1802 SRR e ot ' e and
thesretionavas algwed © wanmta ipenbempsrsaigl Tomerctianiwasi genched with

(i ol S EcRmAECS ) ey e 3
| , . | | .
2Hirel b Ah combine L pBVERF RIS B waé%%‘t‘fvv“@hgwag (ipbldied
t(Mgg&Lmﬁﬂt@reﬁQﬁﬁkg@@Bi& i ftore .afyﬂirrﬁv bi.akHel @Imra/sam@mmghpﬁed over
Wi, t satunat e tion nij 0

i g OBt Gk e P L T BRI (B0 e B RT el e ppaduce -
denpineadfoayhH(1 -garebatosydaslyeryd piperidinadybheiddolet Incdayboxpdic acid tert-
(b%?yl'lg)erxﬁri ed (MgSH), filtered and stripped to

af for

a yellow oil. The oil was chromatographed over
silica eluting with hexanes/ethyl acetate (4:1) to
af f or¥eA(B30 ny, 60% of the product 2 15
benzenesul fonyl - 7-(1-tert-butoxycarbonyl - pi peridin-4-y
|6) - | rdBéehesQHSDOXY(1H@rtdgitoiyicebbnylbpipatidiest-@i-inkdole-Steagboxylic
2By A SRR 23 e G o momt wstisselisdin t B papralicdiyl (0
-iiL) andmeloineed tb refhxbAied 2.5 h, the rahctien miltutevasampled tX¥oom
( ) lias®! ; i '
(eI Rore Ar@ RO AR 48R THE VP phedfRUORAR B0 aford
ridQcng 61 %miofthe rrodeg 2ckerszeneseléonybdraipiderdarlim H-mdgle XXI.
ether (30 nL) was added. The white precipitate was
col | egiﬁlﬂﬁlrlf SorApSudd andl T abR1%bo0é istshietheyifdug the same manner

2- benzepesul f onyl - 7- pi i di n-4-yl)-1Hindole .

PP 1 BB o AR o Ty s iyL - indole and 2--
SBrivhtiebérzeaesulfortyhe? -pireeaziranrdrl Hamdakove:

7- Pi perazin-1-yl-2-(2-trifluoronethyl -benzenesul fonyl)

-1Hi nd 2-(3- 25

Br onu%glr%esul fonyl)-7-pi perazin-1-yl-1Hindol e
Exanple 4 This exanple illustrates a _nethod for i
pr epaFhingrapemy dpetsaies omgthof (ferareprsing benzenesulfonyl fluoride.

Cl Dioxane ~ F

(j S“O KEF, reflux ©/ S‘\O



F O, 011 cf_S C1 Dionne c::1sD KF, reflux \ (:::r 4
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solution of benzenesul fonyl chloride (51 mmol) in 1,4
di oxane (35 nL). The reaction.pgxture was refl uxed

for 24 hrs. then cooled to roomtenperature and poured
i nt ona@sxmtﬂabnaa (HQ%)r(u)z g, Jitanimob witadded@sa kitioacifed

Prope B Blefi CripaR T 14 Jip R0l e S R p B Re was
rofluxkd ar@4 Hoe themrmosled fto nydm téruparatdee {n) pougsdimd esvater (200
@%Tﬁﬁgg‘gﬁaﬁe{ hd gff;acéh%tmﬂ%h% (39 50 EP A HeRGmbined

sblﬁz%ﬁ@@ llﬁYF’érWFe Jrigch (MgSQwi filpsrese pndironcentyatpd 19-pffardol e

ia&m&h'eé&lfbhﬁ?ﬂublrl&([zi N XXIIl H 10 Sodium
trlacetoxy orohydride (110 ng, 0.52 nmmol) was added in

a si rtion to a solution of
2-beEg@HB§Sﬁfonyl 7-piperidin-4-yl)-1Hindole XX (130

nmyg, 0.34 mmol, see Exanple 3 above) and fornmal dehyde
(3094 h(s(kxa_mp}tL'llusnaVes rarmuﬂtb:Od for Pr#pafiag Cotpounddeof Tiablerlt 2-

%EH&%QJ&%S P nfe 1in‘?§ g%) 119”3‘&’01@” 24 hr, then
concentr at d In va u resi due was partltl oned
between 1 M sodi um hy de (25 nm) and ethyl acetate
(25 nmL). The a n Q) was extract ed I
acetate (2 x 1 corrbl ned orgc ay e wer e
dried (MgSOH4), ered and a salution HC in
et her was adde otheflltrate The eci pi tate was
collected to a (98% of 2

benzenesul f onyl H? (I - thyI peri di n- 41yl ) - 1H-| ndol e

XXI'l'l as a white powder. 20 Sl m | arly conmpounds 8 and

10 of Table 1 above is synthesized in the same manner
as al§egiaum triacetoxyborohydride (110 mg, 0.52 mmol) was added in a single portion

Eg é@olNﬁbHﬁ%“z-FlBh@&hé%lanﬂ =¥ piperdin2s-§1)i TH-wHodEKDYI308eH) D84 mmol,
3eq S Al BHEGEPISRDIde 0% Gkt Py L sp e FEE. G mL)

Juntet llnldahﬁospﬂi)&&rfﬁhereﬁcﬁl'dﬁ \Sas&mm&ﬁ ffer 24l Hrindien abenirated in vacuo.
\lé[glterr%lcﬁgeldvlvaoslﬂaﬁqpo%eg bORR9 1 R Wi g, h%ro%f@)@'é QIQL) and efhyl acetate
(25 mL). The aqueous layer was extracted with ethyl acetate (2 x 15 mL). The combined
organic layers were dried (MgSOy), filtered and a solution of 1 M HCl in ether was added
to the filtrate. The precipitate was collected to afford 130 mg (98%) of 2-
benzenesulfonyl-7-(1-methyl-piperidin-4-yl)-1H-indole XXIII as a white powder.

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-trifluoromethyl-benzenesulfonyl)-1H-indole
and 2-(3-Bromo-benzenesulfonyl)-7-(4-methyl-piperazin-1-yl)-1H-indole.

Example 6

This example illustrates in vitro radioligand binding studies of Compound of

Formula 1.

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 [PH]LSD in cell membranes derived from HEK293 cells stably expressing recombinant
human 5-HT6 receptor.
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conpeting for binding of [3HLSD in cell menbranes

derived from HEK293 cel | s st ab2¥- expressing

reconbi nant human 5-HT6 receptor. W) 2004/ 026830

PCT/ BR2RG3MDI0ibA] were2idadRlih ashey bufférratiaarisg H&mM MaddIClh 10 mM

f f.ar t,al. i i ol .
B Pt PPt it M, B 2 535 o £Y50 MR GtRer reaction
2610l Assay tubes contaivinigdnH] LEP (reM)Asgapetingigand, and membrane
%nm;o Al iﬂ\%e'ibalﬁgg)\g@ér g%gopm%g{!aﬂm *G,?ﬁt?%ga(?ﬂg Packard GF-B

. u i ing

Bbst (Bre-saakedwis 0.3 PhERsntatepaok &F@'%éﬁ-baswsmmaag g@gshed 3
tipkes 115 aleld 50irh Ml Dris3BKOPMound $THIOLSD RacHaetnifed werdalioactive
cel It har vester .ang arsdg%d C’SounEi mes in ice cold 50 nV
TP Py MIRG HUS ﬁFﬂL RS det er i ned as radi oactive
counts per mnute usi ng Packard TopCount. D spl acenent
of [ Bfplsemienooh (BHELEY fraimige binding sikes wauauanitified y Biting
febhdenPdtiof-BREER da% (P2 BhANAG 1884R dy@atodt- PAr anet er
'ogli stic equation: binding = basal + Bmax - basal 1 +
10 -Hi Il (log[ligand ]-]lo0 IbC5 10 ere HII is the
H | I t3h@R€= bhdal © i 3 i on of conpeting
radi ol | ga%d gndglgﬁﬁfi’i%(l%ﬁ’éa'@bﬁ?%ﬁior ation of
radi ol i gand produci ng hal f-maxi mal specific binding of

radi ol.i .. Ih peci fi.c bjnding wi ndow is.the . -
't 1 SiePotis il obe Wiantd e ntteniaton SpiShring rutioligand
khd B gripthe cénddatmgon bfragiotigedipredudhg Exiémpixemd specific binding of
co undsof F | &. | ne te f

SRR e e s ERCH Rl VB G B ArAUbe bR sl and he
drel phometdrsy Table 2. Table 2 Radiol i gand bi ndi ng

data # Nane pKi 3
2-(2£§aghﬁh}oro-benzenesulfonyl)-?-piperazin-l-yl-lF+

9.7 "1ndole 5

é- (92- Slirggotli'l(e) b?oecgél?rre]:se cs)yll,xfa(r)nryé g,-CZ;n%IOBgésaOZfJ lg’g)-l‘r%l;l?/al I-\\:} e|;|(-3 !cers]t%g land
Tord dtidrglecteieHABIantageoyibts - RepfRehtatifd awviviiRetteyshewS ibTable 2.
benzenesul fonyl)-1Hindole 9 7-Pip

er azi Vb Rk 2- ki fib t hyl - benzenesul fonyl)- 9.5
1M i r;lgxgﬂegy ]%adgol(g%na Hndllﬂ’lgo({a(?z{m
2- ( F=Bronmo=penzenesutfonyt)=7-(4nethyt=pirperazinm=1i7yt

Y- 9.6 # Name pKi

3 2-(2,3-Dichloro-benzenesulfonyl)-7-piperazin-1-yl-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-trifluoromethyl-benzenesulfonyl)- 9.5
1H-indole

10  |2-(3-Bromo-benzenesulfonyl)-7-(4-methyl-piperazin-1-yl)-| 9.6
1H-indole
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ani mal cognition: the object recognition task nodel.
Four nonths old male Wstar ra8s (Charles R ver, The
Net her| ands) were used. Conpounds were prepared daily
5 and@xasinpled ved i n physiol ogi cal saline and tested at
three doses. Administration was al ways given i.

(Slc 21 EIC Mﬁljl g n:gﬂééggrtlgs Of%Hl %gﬁ%})%fdﬁg ﬁ‘w—el-xﬂnor; may bein a

nitwpe@ﬁ obigct rrmnetmtlaslt met¢lnfougrmepss old male
\Wlsﬁér Fﬁg EChales Rivef,ahe N%ﬂﬁsrléﬁﬂ W@ShRM. OYmpb¥Rnds were prepared daily

er e testi ng or
fShselitsn Pi’ﬁﬂeﬂ’ﬁval SRS B %ﬁggeeﬂ@feé %@Ffrwf?é@n was always
lngleﬁ gpa(lﬁl)@ﬁiﬂrﬁvdhhmﬂ d rrIIJ’/ng)CBC)thutel' Gefdré TI EHcSpM@xﬁq@e hydrobromide

d di t
wg(s; braecq %tfr:]mtl%ut%s a \Aégconﬁ%(g.? edrlﬁ,%gtl%% Tgve S%qﬁaﬁtgatlrl%groups were made

Eﬁ%caémr;d were t@edddhydwo experjmarg88, The tagimgandertafidabestwast

f I

d@ eg@a?‘%&laﬁlpcgghlggr%ﬁ(g%ﬂgétg I%VSPJ RP&EH%EM uﬁ g agl%)ﬁb\‘;\ivhlnd protocol.
Pllaapresse ireatedorenwitheash dossecon difiose The el ediiregpgnition test was

peffeFRarS de@crtUae b§FEﬁﬁi1cfehE A.IDelgdbRedi, 1088, 3\ AMe6ROfrial tetst for

should be r st pod Ihose [1.ed, in t
S T P aSal hiaa L Mbbi e AR oy 5. 31,47
sabstituted without departing fromthe true spirit

and scope of the invention. In addition, many

modi Rigd i@ ﬁges&ﬁ%nfé%nﬁﬁﬂ@s lge%n %d autﬁ)lqgel'e%l& % the spec1ﬁc

si tuation, onpos pr o
sPbediaenss Bisras, it showjskhe tmsiefﬂﬁ@do%j té@%"-i Skéleépm thetartaihat various

ZOQ:EJg%s ﬁ'fa :bG %ad@g %?&@ uﬂraﬂé’rtﬁmda? Bﬁ sﬂshttﬁé@@;tﬁ@ﬁﬂ Jeblﬁﬁtdg(mﬁn the
arelnene 0O .be W e scope o e Cl al
ABsSRUE 3N A&rpe St thadnwsen @eﬂé‘éﬁl@cﬂ@bmﬁf@me&wﬁawde to

Gﬂmﬂ’ﬁﬁparﬁculﬂt strQngeH) ﬁfhtcﬁfal tcbmpfoﬁltlgﬁ lofimatt&y pRbdess/ process step or
Ll
et IR Sy deope (b PR AR08k moditications

are 1ntended to be within the scope of the claims appended hereto.
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al kyl, or -C(=O-R5, where R5 is alkyl, alkoxy, aryl,
or aryloxy; and each R4 is in@ependently hydrogen,
hydr oxy, cyano, al kyl, al koxy, thioalkyl, alkylthio,
hal o, hal oal kyl, hydroxyal kyClainms t r o, al koxycar bonyl
15 al kyl carbonyl, al kyl sul fonyl, aryl sul fonyl,

hal oal kyl sul fonyl, am no, al kyl am no, di al kyl am no,
3l kyl ( (de‘rxlpo%ﬁh%@the%l‘r%@m nocar bonyl,

al kyl car bonyl'am no, al kyl car bonyl (al kyl ani no),

al kyl am nosul fonyl, al kyl sul fonyl am no or

nmet hyl enedi oxyhydr ogen, | koxy, halo, or

hal oal kyl . 20 2. ThepeQ i to Cdaim1l,
wherein nis 2; R F(g )Bp [ susgdgjt"]‘\iggut ed aryl; R2
is a optionally substituted heterocyclyl; 25 R3is
hydrogen and R4 is hydrogemr? 3. Rthe conmpound accor di ng
to daim2, wherein R2 is pi pelrazi n-1-yl or

pi peridin-4-yl which is optionally substituted with

ak kpharfaceltieallg acgeptabl? sslcderabifng to C aim 3, wherein
R%ﬁiés pi perazin-1-yl, 4- 30 nethyl pi perazin-1-yl,

\& Ji’ﬁyl pi peridin-4-yl or piperidin-4-yl. WO

2004/ 026830 iPGTY &2P2003/ 010101 -30 5. The conpound
according ta Claim2, wherein R is optionally
substituted ™ gﬁé%yl or optionally substituted thienyl.
6. The comiouneptamaldy sibstiruted acylair wpGonallysubititufed hieroaryl;

thien-2-yl @r._ phenyl ich i tiopally substituted

with al kzl ,RQ Sa%)%ptb%’aﬂ}é%ﬁlwefﬁegg??w[ﬁe Zonpound

accordi ng 3 iChyairogeq, alkflﬁcrre{lG(=B)-R§ whbesrBlis alRyl3alkoxy, aryl, or
di chl orophenyl , 2-fl uorophenyl,

2-trifluor 8%?’9" fdhenyl , 3-bronophenyl. 8. The

conpounds a@a¢ctoR s rglependehdy hydkogash hedroay,&yano, alkyl, alkoxy,

2- Benzenesu] f o - 7--pi.perazin- -yl =1 H.indol e,

2- benzenes &*“PS : 91;1'1%11-8’?}5‘?% ;I?Fl-o Bl%l%le%édzrf)ﬁyai@)@llﬁltf‘i’ alkoxycarbonyl,
H-i ndol e, Xkylcarbonyl, alkylsulfonyl, arylsulfonyl, haloalkylsulfonyl, amino,

2- (2, 3-di chfjor o- benzenasul fomyL) - 7 BhRS! 3l Arkaddiator

alkylcarbonylamino, alkylcarbonyl(alkylamino), alkylaminosulfonyl,
alkylsulfonylamino or methylenedioxyhydrogen, alkyl, alkoxy, halo, or
haloalkyl.

2. The compound according to Claim 1,
wherein
nis2;
R' is optionally substituted aryl;
R? is a optionally substituted heterocyclyl;
R* is hydrogen and
R* is hydrogen.

3. The compound according to Claim 2, wherein R? is piperazin-1-yl or

piperidin-4-yl which is optionally substituted with alkyl.

4, The compound according to Claim 3, wherein R? is piperazin-1-yl, 4-

methylpiperazin-1-yl, N-methyl piperidin-4-yl or piperidin-4-yl.



2- (2, 3-di chl oro-benzenesul fonyl ) -7-(4- et hyl - pi perazi n
-1-yl)-1Hindole, 2- (2-fluoro-benzenesul fonyl)

WO Zeopiops@zi n- 1-yl - | Hindol e, PCT/EP2003/010101
2- benzenesul fonyl - 7- pi peri di n-4-yl - 1Hi ndol e,
2- benzenesul fonyl - 7- (1- met hyl -pd peri di n-4-yl ) -1Hi ndol

e, 15

B (4- met Ak cpipenad aqvoddiyg fo-Gaif2 2 twhdrbin®' dneptioplaliperbzetuted

su fon

Phgp 5t P

Ydaatb b Eigs fnygeﬁgcraﬁéisﬂl-fonyl) 1H i ndol e,

2 ( 3- brono- benzenesul fonyl) -7-(4-nethyl - p| perazin- |

6yl) -

1HTha doin@pund accordmg to Claim 5, wherein R' is thlen 2-yl or phenyl
ﬁhﬁ%éxa ng&gf‘ gstﬁ&ted RV 12y1 }183) cﬁqlraiaozail&&l yl -

process ucing a substltuted

i ndol e of theforrmla (R4)PI \ S(O)nR’ N 20 RZ R
5 7. wher eilihegoinpo@nd dccordig to @iams61wlmrelzR 2gptRnyi, 8,3-

WG oghér?m SbhHSE 28kl oft méh RHbRNR) b SHRBhLAHT o

dpti ona

heterocyclyl R3 is hydrogen, aI k% hor -C( =0 - R5,
winl

Wher e R5 Tihg camipghndssckerding ta/Glaim

idrareoxy; and each

34 éx&eﬁéggg&{whﬁz@gpkasrlﬁwFlgﬁ@riﬁdéwdr oxy, cyano, alkyl,

hal o, hal oal kyl ,

Iiymmullfqnyl 7ﬂ(|4tm9tthP1lP©1>@yk§lalf BOriH-indad, ky| car bonyl

o T AT TR s

dll-@l,ikylidamrndvenalnkgulf(ony]éﬁyﬂ4)maih)’hplpea|2kyl Héﬂ@d(ﬁ@nyl ,

G e )

r?ebmhrmsekﬂmmyhgngcm@eﬁl ylalHkymdolal koxy, halo, or

RS

dm@(h?r??ﬁg%n 8@%1)51'}9‘?:&1}‘?? act | ng a

15 |ﬂ-(MtbﬂﬁplﬁZaﬂlrs1afl)obt(%nﬁ\m¢ryrrwly§bpmmmlfonyl) 1H 1ndole,
hieﬁffa QG¥E Yo ORISR thyPbRh R AE &R N HRiRIH, ect i on

2-(3-bromo-benzenesulfonyl)-7-(4-methyl-piperazin-1-yl)-1H-indole,

2-(3-bromo-benzenesulfonyl)-7-piperazin-1-yl-1H-indole.
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A process for producing a 2-substituted indole of the formula:

R S(0)—R'

nis0,1or2;

pislor2;

R' is optionally substituted aryl or optionally substituted 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 R* is independently hydrogen, hydroxy, cyano, alkyl, alkoxy,
thioalkyl, alkylthio, halo, haloalkyl, hydroxyalkyl, nitro, alkoxycarbonyl,
alkylcarbonyl, alkylsulfonyl, arylsulfonyl, haloalkylsulfonyl, amino,



group; R3 is alkyl or -C(=0O-R5; each R4 is
i ndependent |y hydrogen, hydroxy, cyano, 10 al kyl,

wa@bdoanyssdd hi oal kyl , al kyl t hi o, hal o, hal oal kyl PCT/EP2003/010101

10

15

20

25

30

hydr oxyal kyl , nitro, al koxycarbonyl, alkyl carbonyl,

al kyl sul fonyl, arylsul fonyl, halealkylsulfonyl, am no,
al kyl am no, dial kyl am no, aI kyl (aryl) am no,

al kyl ani noelwlaorys, didkRyiuax Hsyl{dradammo, alkylaminocarbonyl,

al kyl car bo ) LY

al kyl sul foﬁh{y{g?nllb%&%ghgg lﬁ’{ﬁ enegmug’g%*{cﬁ 2 a}ﬂ(r?' 1am'IHI?Sllllfonyl
al koxy, hah ylso}fomamanlokyImetb)fbctnednmyhyjdrpgam elkylealkwyt, halo, or
a 15 proteg glto .group, (i) with a base to produce a
deprotonated 1n 6Ie and (ii) contacting the
daprpmagssaioeqarlsmoetamngm sutstitutahiypdeleiofighesfgemtlaof  t he
formula: Y-S02-R, where Y is _halide, or a disulfide
agent of the fornula: R -S-&R on\pr oduce 20
2-substituted indol e of ®Rhg (R4')p S(O,,-R1

N Q' R2, RT IlIl Wereintxpedafinition of
substituents are described abgywe, (i) optionally

oxi di zing the sulfur with an oxidizing agent; and 25
(iv) optionally renmoving the pgkotecting group to

RIQALE R 'i{ae?gnonsaﬂgglms{mﬁfetgdjhét&w g'l o tit)g e;?ro e'itfaQVAthTh}?rotection

process rei
oo &Y i ailqyloc)ﬁﬁ(?@—ﬁg eaglaR’ asmtla:eapmﬁyl leydlrdgen, hydroxy, cyano,

EE EOKE (AERNGE aR o SRTRBUBIE! PR 96 R carbom
-aﬂﬁllc@tb)Onal plﬂ{a]lsudﬁlre'htar)daﬂﬁoyylahai@k)dbi.lbnylanunirEr, alkjtlzmri]mslse
alndlo, TRUFacSOMRAT R B ARL b Mched Bodiu ol €
pﬂqiﬁeﬂian@lﬁalkﬂamlmb)s&lh)dan'stoamlémyh alkyisslfatylevinatoed by
51 1
80 g o P R S, Bl kg

psetedingdrainpn 13, vvher ein the disease state conprises
psychose schi zophreni C
neur ol ogi 3al di sortg‘e rbsase ﬁé)r%uce& ngpoég?%e& Oleh%nd

(ii) 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-R' to produce
2-substituted indole of the formula:

(R4')p \ S$(0),-R?
N
\

R2' R3'
I
Wherein the definition of substituents are described above,
(iii) optionally oxidizing the sulfur with an oxidizing agent; and
(iv) optionally removing the protecting group to produce the 2-

substituted indole of fomula I.

10. The process of Claim 12, wherein Y is fluorine.
11. A composition comprising:
(a) a therapeutically effective amount of a compound of formula I of

Claim 1 to 8; and



deficit disorder, Parkinson's disease, amyotrophic

| ateral sclerosis, Al zheiner's disease 10 and
wolovtionggBon' s di sease. 15. The use of clai m 12pCcaPI083/010101

the di sease state conprises disorders of the

gastrointestinal tract. 16. Thegause of claim12,

wherein the di sease state conprises obesity. 17. The

i nventi offbas her aiphbehaseetichiig tdep@ble carrier.

12. Use of one or more compounds of any claim 1 to 8 for the manufacture of a

medicament for the treatment or prevention of a disease state that is alleviated by SHT6

agonists.

5 13. The use of claim 12, wherein the disease state comprises disorders of the
CNS.
14. The use of claim 13, wherein the disease state comprises psychoses,

schizophrenia, manic depressions, neurological disorders, memory disorders, attention
deficit disorder, Parkinson’s disease, amyotrophic lateral sclerosis, Alzheimer’s disease

10 and Huntington’s disease.

15. The use of claim 12, wherein the disease state comprises disorders of the

gastrointestinal tract.
16. The use of claim 12, wherein the disease state comprises obesity.

17. The invention as hereinbefore described.



