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Various central nervous system disorders such as
anxiety, depression, motor disorders, etc., are believed
to involve a disturbance of the neurotransmitter 5-
hydroxytryptamine (5-HT) or serotonin. Serotonin is
15 localized in the central and peripheral nervous systems
and is known to affect many types of conditions including
psychiatric disorders, motor activity, feeding behavior,
sexual activity, and neuroendocrine regulation among
others. The effects of serotonin are regulated by the
20 various 5-HT receptor subtypes. Xnown 5-HT receptors
include the 5-HT1 family (e.g. 5-HT1A), the 5-HT2 family
(e.g. 5-HT2A), 5-HT3, 5-HT4, 5-HT5, 5-HT6 and 5-HT7
subtypes.
The recently identified human: 5-hydroxytryptamine-6
25 (5~-HT6) receptor subtype has been cloned, and the
extensive distribution of its mRNA has been reported.
Highest levels of 5-HT6 receptor mRNA have been observed
in the olfactory tubercle, the striatum, nucleus
accumbens, dentate gyrus and CAl, CA2 and CA3 regions of
30 the hippocampus. Lower levels of 5-HT6 receptor mRNA

were seen in the granular layer of the cerebellum,



WD 02/ 085892 PCT/ US02/ 12415 several diencephalic nuclei, anygdala and in
the cortex. Northern blots have reveal ed that 5-HT6 receptor nRNA appears
to be excWoInmeisy2 present in the brain, with little evi decrashora4ii s
presence in peripheral tissues. 5 The high affinity of a nunber of

anti psychotic agents for the 5-HI6 receptor, in addition to its nRNA
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compulsive dlsorders, attention deficit disorder,
migraine, cognitive memory enhancement (e.g. for the

15 treatment of Alzheimer’'s disease), sleep disorders,
feeding disorders (e.g. anorexia and bulimia), panic
attacks, withdrawal from drug abuse (e.g. cocaine,
ethanol, nicotine and benzodiazepines), schizophrenia, or
the like; or in the treatment of certain gastrointestinal

20 disorders such as irritable bowel syndrome.

Therefore, it is an object of this invention to
provide compounds which are useful as therapeutic agents
in the treatment of a variety of central nervous system
disorders related to oxr affected by the 5-HT6 receptor.

25 It is another object of this invention to provide
therapeutic methods and pharmaceutical compositions
useful for the treatment of central nervous system
disorders related to or affected by the 5-HT6 receptor.

It is a feature of this invention that the compounds

30 provided may also be used to further study and elucidate
the 5-HT6 receptor.

These and other objects and features of the
invention will become more apparent by the detailed

description set forth hereinbelow.
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provi des conpounds of formula | XIQYZ N (R)mWI10 m 5 wherein Wis

SOP1 CO, CONH, CSNH or (CH2) X is 0, SOn or NR11;

Yis CRI2 or NN 10 Z is

CR13 or Nwith the proviso that when Y is Nthen Z nust be CR13; mand x

are each independently O or an integer of 1, 2 or
R8 Ro R9 9 R9 Qis RO NR Rzs SAUMEARY QF TS 1N

3, R7 RBR6 R7 R8 R6 7

ENTION9 R 29 15 4 R3 4 R3

R2 4 R3 R29 Rl is _hal ogen, CN, OR14, CO02R15, CONR16R17, CNRL8NR19R20,

S02NR21R22, SO, R2Bh@rPReEentsalKeRtien. pravkenRy| comporndrkphy formula
C3- Cﬁcycloalkyl cycl ohet eroal kyl, 20 phenyl or heteroaryl group each

optionally

[\j: 4
(Rl)m WRlo

@

wherein

W is SO,, CO, CONH, CSNH or (CH,),;

27
X is O, S0, or NR,;
Y is CR, or N;

10 Z

Z must be CR

137

=

2 or 3;

15

R, is halogen, CN, OR,, CO,R,,,
SO,NR,,R,,, SOR,, or a C-Calkyl,

CONR, R

is CR,, or N with the proviso that when Y is N then

and x are each independently 0 or an integer of 1,

CNR,NR R

177 1977207

C,-C.alkenyl, C,-

Calkynyl, C,-C.cycloalkyl, cycloheteroalkyl,

20 phenyl or heteroaryl group each optionally

substituted;
R, is H, CNR,NR,R, or a C,-Calkyl,

C,-C.alkenyl, C,-

Csalkynyl, C,-C.cycloalkyl, cycloheteroalkyl,

aryl or heteroaryl group each
25 substituted;

R,, R, R, R, R,, R, R, R, and R,

optionally

are each

independently H or an optionally substituted C,-

C.alkyl group;



substituted; R2 is H CNR24NR25R26 or a Cl- C6al kyl, C2-C6al kenyl, C2-

C6al kynyl , C3-C6cycl oal kyl, cycl oheteroal kyl, aryl or heteroaryl group
each optiwpaklogss2b substituted; R3, R4, R5, R6, R7, R3, RPCTRA82@mds R29 are
each independently H or an optionally substituted Cl- C6al kyl group; -3 WO
02/ 085892 PCT/ US02/ 12415 R10 is an optionally substituted Cl-C6al kyl, aryl
or heteroaryl group; n and p are each i ndependently O or an integer of 1
or 2, 5 Rll1 is Hor a Cl-Ce6al kyl, C2-C6al kenyl, C2-C6al kynyl, C3-
Cécycl oal kyl or CkC|QEeéﬁr8?£KMhaQE9UBuBQEEtuQQE'@”beYk§MbSbk&Mt89 R12
and R13 are each i depende Iy H ~hal ogen or a Cl-'CBal kyl, aryl,

het eroaryl or Cl- Coal R5EEREUD TO°PRACh optional |y substituted; Rl4 is H,
COR27 or a Cl-Coahkyhd $2akbakkenylndeden@atkynyl orasyl mr:ebetebﬁanyl
group each optlonall%%éfbstltuted R15 and R27 are each i ndependently H or
a Cl -Coal kyl 15 C2 kenyl, C2-C6al kynyl, C3-C6cycl oal kyl ,

cycl ohet ér oal kyl , Rar yb Hroheaeﬁpanyﬂkgﬂouﬁ{eaahkenplioﬁgkkylkubgﬂttﬂped
R16, R17, RI B, R19, 5 I d y H or an
optlonally substltut§§%35$%%&k§éaF%n%y%ﬁ%&%tgﬁg%gﬁxg %%% rggégbh

i ndependently H or a @atszkiy, Subﬁyit@te eteroaryl group each optionally

R,, and R,, are each independently H, halogen or a C,-
Calkyl, aryl, heteroaryl or C,-C,alkoxy group
10 each optionally substituted;
R, is H, COR,, or a C,-C.alkyl, C,-Calkenyl, C,-

C.alkynyl, aryl or heterocaryl group each
optionally substituted;
R,, and R,, are each independently H or a C,-Calkyl,
15 Cf{¥alkenyl, C,-C,alkynyl, C,-C,cycloalkyl,
cyclohetercalkyl, aryl or heteroaryl group each

optionally substituted;

R, R,, Ry, Ry, Ry, Ry, R, and R, are each
independently H or an optionally substituted C,-
20 C.alkyl group;

R,, and R,, are each independently H or a C,-Calkyl,
aryl or heterocaryl group each optionally
substituted; and

R,, 1s an optionally substituted C,-Calkyl, aryl, or

25 heteroaryl group; or

23

the stereoisomers thereof or the pharmaceutically
acceptable salts thereof.
The present invention also provides methods and
compositions useful for the therapeutic treatment of
30 central nervous system disorders related to or affected
by the 5-HT6 receptor.
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the 5-HT6 receptor in psychiatry, cognitive dysfunction,

motor function and control, memory, mood and the like.
To that end, compounds which demonstrate a binding
affinity for the 5-HT6 receptor are earnestly sought both
15 as an aid in the study of the 5-HTé receptor and as
potential therapeutic agents in the treatment of central
nervous system disorders.
Surprisingly, it has now been found that
heterocyclyloxy—-, -thioxy- or —aminobenzazole derivatives
20 of formula I demonstrate 5-HT6 affinity. Advantageously,
said benzazole derivatives may be used as effective
therapeutic agents for the treatment of central nexrvous
system (CNS) disorders associated with or affected by the
5-HT6 receptor. Accordingly, the present invention
25 provides heterocyclyloxy-, -thioxy- or -aminobenzazole

derivatives of formula I

X/Q
-
- A\
(Rl)m &RIO
®

wherein



t herapeutic agents for the treatnent of central nervous system (CNS)

di sorders associated with or affected by the 5-HT6 receptor. Accordingly,
t he presewOD /8ot i on 25 provi des heterocycl yl oxy-, -thi oPgI/usn2/12415
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R, is halogen, CN, OR,,, CO,R,,, CONR,R,,, CNR,NR R, ,
SONR, R,,, SOR,, or a C-Calkyl, C,-Calkenyl, C,-
C,alkynyl, C,-C.cycloalkyl, cycloheteroalkyl,
phenyl or heteroaryl group each optionally

15 substituted;

R, is H, CNR,NR,R, or a C,-Calkyl, C,-Calkenyl, C,-
C,alkynyl, C,-C.cycloalkyl, cycloheteroalkyl,
aryl or heteroarYl group each optionally
substituted;

20 R,, R,, R, R, R, R;, R, R, and R,, are each
independently H or an optionally substituted C,-
C.,alkyl group;

R, 1s an optionally substituted C -Calkyl, aryl or
heterocaryl group;

25 n and p are each independently 0 or an integer of 1
or 2;

R,, is H or a C,-Calkyl, C,-C,alkenyl, C,-C,alkynyl, C,-
C.cycloalkyl, cycloheteroalkyl, aryl or
heterocaryl group each optionally substituted;

30 R, and R,, are each independently H, halogen or a C,-
Calkyl, aryl, heteroaryl or C,-C,alkoxy group
each optionally substituted;



R2 is H CNR24NR25R26 or a Cl-Ceal kyl , C2-C6al kenyl , C2- C6al kynyl,

C3- Coeycl oal kyl, cycl oheteroal kyl, aryl or heteroaryl group each

optional Iwo gkl tuted; 20 R3, R4, R5, R6, R7, R8, R9, RP8TAsd2/RA% are
each independently H or an optionally substituted Cl- C6al kyl group; R10 is
an optionally substituted Cl-C6al kyl, aryl or heteroaryl group; 25 n and p
are each independently 0 or an integer of 1 or 2; Rl1l1is Hor a

Cl- Ceal kyl, C2-C6al kenyl, C2-C6al kynyl, C3- Cé6cycl oal kyl, cycl ohet eroal kyl
aryl or heteroaryl h opt i opal Stht . R1R and R13 are
each i ndependent| ﬁy(“H,%ﬁ%Fog%?F o?PaéC¢1- dc%%%%t ,éza%%?kﬁéglefogzryl or

Cl - Ceal koxy group ed&BlEpRYénabPiyls@bstieterearyleonoip2re85892

PCT/ US02/ 12415 R14 isptH,orf8ARR7 Qb Gladal kyl, C2- Céal kenyl, C2
Ceal kynyl, aryl or _hgh@rRaryte 0e94R €A8BpeARbhONYl iyosuUfStitalheri,1R15 and

g?cg;?ak §§|h | ?:g?pcggsi%g%%ngl2}?@%‘%@«}%7%&%%'&&%@oary| group
each _ optionally subsct;'rdlﬁkm:l:eﬁ_?ieﬁl,kﬁl,?,amzoﬁmt%rbﬂz@r&% eaxch R26 ar e
cach Lndependent y H gi o8 0pL) aalls gy i ed CL. 10 Sl kgl o, P21
each optionally BybsRituRed;RandR,, R,, R, and R, are each
independently H or an optionally substituted C -
10 C.alkyl group;
R,, and R,, are each independently H or a C,-C,alkyl,
aryl or heteroaryl group each optionally
substituted; and
R,, is an optionally substituted C,-Calkyl, aryl, or
15 heterocaryl group; or
the stereoisomers thereof or the pharmaceutically
acceptable salts thereof.
As used in the specification and claims, the term
halogen designates Br, Cl, I or F and the term
20 cycloheteroalkyl designates a C,-C,cycloalkyl ring system
containing 1, 2 or 3 heteroatoms, which may be the same
or different, selected from N, O or S and optionally
containing one double bond. Exemplary of the
cycloheterocalkyl ring systems included in the term as
25 designated herein are the following rings wherein X, is
NR, O or S and R is H or an optional substituent as

defined hereinbelow.

<) T T T3 L)

X1 X, Xy X N

NR

X
£ < *C ~) (7
R

30



R23 is an optionally substituted Cl-C6al kyl, aryl, or 15 heteroaryl group;
or the stereoisoners thereof or the pharnmaceutically acceptable salts

t her eof . wWe 00889t n t he specification and cl ainms, the ter®CTREbDYRNS
designates Br, C, | or F and the term 20 cycl ohet eroal kyl designates a

C5- Crcycl oal kyl ring system containing 1, 2 or 3 heteroatons, which may be
the sane or different, selected fromN O or S and optionally containing
one doubl e bond. Exenplary of the cycloheteroalkyl ring systens included
in the termas 255ieslgnky edabheneed pethdesperidbuiaglieonngedwheardhd, X1 is

NR, 0 or S %S’e@éﬁn%&ﬁe@@a@i'&’é@igﬁé‘@éé'éu§ﬂtt§510dxﬁéﬁ\]8é"ﬁecﬁ'ere' nbel ow.
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claims, theyhEem hey eheatNs Q@rﬁé%‘ﬁt@ﬁfﬁeﬁentp é@ié@ﬂ@@fﬁﬂoxﬁfwmlé‘rrl ng
SySt emc nme or

ntajnin 2 or het er pat ons the s
di ffereng, i ec‘?‘é‘é&f?%ﬁ?waﬁy (TR SYEhepS h%?%faé?yﬁay’r’??l]gyﬁyst ens incl ude
pyrrolyl, azaotylyl pxaz@tcylylt ht]aza):kqulj nmobdatylylf uflyirylt htt letgrhy 1,
qui nolinyl, iso nyl ! gg yl nyl ,
benzi soxazol I%Ji so J)jf ﬁé&wﬁyﬁ] b%rsl%g {g}(};\l de5| ghates a
CnH2n+1 grodwmmfwgamlf rbﬁﬂ@n%ois@z@lfﬂl bl vgenlakens 'ﬂh&ctﬁmy be the

sane or haloalkyl as used herein designates a CH, , group having

2n+l

10 from one to 2n+l halogen atoms which may be the same or
different and the term haloalkoxy as used herein
designates an OCH, , group having from one to 2n+l halogen
atoms which may be the same or different.

In the specification and claims, when the terms

15 ¢,-Calkyl, C,-C,alkenyl, C,-C,alkynyl, C,-C,.cycloalkyl,
cycloheteroalkyl, phenyl or heteroaryl are designated as
being optionally substituted, the substituent groups
which are optionally present may be one or more of those
customarily employed in the development of pharmaceutical

20 compounds or the modification of such compounds to
influence their structure/activity, persistence,
absorption, stability or other beneficial property.
Specific examples of such substituents include halogen
atoms, nitro, cyano, thiocyanato, cyanato, hydroxyl,

25 alkyl, haloalkyl, alkoxy, haloalkoxy, amino, alkylamino,
dialkylamino, formyl, alkoxycarbonyl, carboxyl, alkanoyl,
alkylthio, alkylsuphinyl, alkylsulphonyl, carbamoyl,
alkylamido, phenyl, phenoxy, benzyl, benzyloxy,
heterocyeclyl (e.g. heterocaryl and cycloheterocalkyl) or

30 cycloalkyl groups, preferably halogen atoms or lower
alkyl groups. Typically, 0-3 substituents may be
present. When any of the foregoing substituents
represents or contains an alkyl substituent group, this
may be linear or branched and may contain up to 12,

35 preferably up to 6, more preferably up to 4 carbon atoms.



different and the term hal oal koxy as used herein designates an OCnH2n+1
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02/08589a)PCT/U8g2/12415 Pha naceuticallﬁﬁgcce tabl e sths na¥rbe any acid

addi ti ort sal CFBFrRHChY  aX&BRBGURG 0F - o MIPR T and ~a*ShIFRac

rnaceu%FcaIIy
accept abl e adsdmeush aénphekphdeidcin shef artcyihydropleointe hdcobreni c,

citric, mleyeeraoTBbABL ChafBRdehbte SHEELBI 6r hYYBELEiHAEChEReriBELLC,

effects when enriched relative to the other
gsteroisomer{s) or when separated from the other

15 stereoisomer(s). Additionally, the skilled artisan knows
how to separate, enrich, or selectively prepare said
stereoisomers. Accordingly, the present invention
comprises compounds of Formula I, the stereocisomers
thereof and the pharmaceutically acceptable salts

20 thereof. The compounds of the invention may be present
as a mixture of stereoisomers, individual stereoisomers,
or as an optically active or enantiomerically pure form.

Preferred compounds of the invention are those

compounds of formula I wherein W is SO, or CO. Also

25 preferred are those compounds of formula I wherein X is
0. Another group of preferred compounds of the invention
are those compounds of formula I wherein Y is CR,.
Further preferred compounds of the invention are those
compounds of formula I wherein R,, is an aryl or

30 Theteroaryl group each optionally substituted. Preferably
Q is an optionally substituted 3-pyrrolidinyl group. Z
may be for example N.

Examples of R,, are aryl e.g. phenyl or naphthyl, or

heteroaryl e.g.,pyrazolyl (such as pyrazol-4-yl) thienyl

35 (such as thien-2-yl) or quinolyl (such ag quinolin-8-yl);



nitric, sulfonic, p-toluene sulfonic, methane sulfonic acid or the |ike.
Conmpounds of the invention nmay exi st as one or nore stereoisoners. The
vari ous swereosseners i nclude 10 enanti onmers, diastereonePET/BIY/@RISONEr S
and geonetric isoners. One skilled in the art will appreciate that one
stereoi sonmer nmay be nore active or may exhibit beneficial effects when
enriched relative to the other steroisoner(s) or when separated fromthe
other 15 stereoisoner(s). Additionally, the skilled artisan knows how to
separate, enfith, aﬁvls@h@dhevéryapprqr@usaubelggeu@@ub@h@tste¢c@ﬁrd|ngly,

the present j ‘é%hh@my §Q]B£’£i§€§e&018908ﬂ€509fmEQémgéa? ihéosﬁﬁr eoi soner s
t hereof and t ﬁEharnaceutlcally acceptabl e salts her eof e conpounds

of the invenfRBRACHEYERES pFRGePRMNS aQT adhf XEHPBL 0fS sE8F ehi88Ae8T eI Rdi vi dual
stereonsonerSuchosuastaﬂu@@tsCﬁhbyu@@tha@oprn@ﬂaﬁtl@y@ﬁbﬁalIy pure form

Pr ef d th t h f f la |

wher oi n W | S CBUBUSRnREP" APSENSED or BTAFPEU ar oL FROSB. ChRBOGRERSBY 1 or mul a |

wherein X isat@msAnhaheKCg{QnalbjlpreCpﬂn dlkorpouhdso o€, theailkhuenti on are
h f d

those CO”pougﬂgnB r gl Qlﬁ Sb” Xi-iﬁg éik%fF§$Pﬁé pE§£§¥e$e¥%1R1D

conpounds of e fn ehti*on a ose ormul a
an aryl or 30 aﬁlé‘tcéﬂdaﬁrwﬁlbo@wdup QB EIPXO1 i +€y adikgsrovtlut . -Preferably Q

s an opti ongllasphstid uled-g; )%mwzs@mxiylgr oD~ 3 a 10 B fioranpl e N

Exanpl es of 0 are ary Fg f Qr ﬁ X of héteroary
e g. pyﬁé&ol?ﬁr?§WEMlas(%y ) kﬂl?m}dPhlE FIy 85p %%%ﬁyasb?ﬁ?ﬁ% 2-yl) or
qui nol yl (supbnaglauiyNOhébeBoytyl and ¥-03h8868821R¢CT/ &502¢12415

C,)cycloalkyl groups.
More preferred compounds of the invention are those
compounds of formula I wherein W is SO,; X is O; and R, is
15 an aryl or heteroaryl group each optionally substituted.
Another group of more preferred compounds of the
invention are those compounds of formula I wherein W is

SO, ;

,i X 1s 0; Y is CR,; and Q is a 3-pyrrolidinyl group.
Among the preferred compounds of the invention are:
20 1- (phenylsulfonyl)-4- (3-pyrrolidinvloxy)-1H-indole;
4- (3-pyrrolidinyloxy)l-(thien-2-ylsulfonyl)-1H~indole;
4-{[4- (3-pyrrolidinyvloxy)-1H-indol-1l-yvllsulfonyllaniline;
1-(l-naphthylsulfonyl)-4- (3~pyrrolidinyloxy)-1H-indole;
1-[(5-chloxo-1,3-dimethyl-1H-pyrazol-4-yl)sulfonyl]-4~(3-
25 pyrrolidinyloxy)-1H-indole;
1- (phenylsulfonyl) -4- (3-pyrrolidinyloxy)-1H-indazole;
1~ (l-naphthylsulfonyl)-4- (3-pyrrolidinyloxy)-1H-indazole;
1-[(2-chlorophenyl)sulfonyl]-4- (3-pyrrolidinyloxy) -1H-
indazole;
30 1-[(2-fluorophenyl)sulfonyl]-4-(3-pyrrolidinyloxy)-1H-
indazole;
1-[3, 4-dimethoxyphenyl) sulfonyl] -4-(3-pyrrolidinyloxy) -
1H-indazole;
1-[(5-chlorothien-2-yl)sulfonyl]-4-(3-pyrrolidinyloxy) -
35 1H-indazole;

-10-



said aryl and heteroaryl groups being unsubstituted or optionally
substituted by one or nore (e.g., 1 to 3) substituents the sane or

di fferentwa2aeser i bed herein. Such substituents incl udePoalusp2/m4ts o,
cyano, 5 thiocyanato, cyanato, hydroxyl, alkyl of 1-6 carbon atons, halo
(C1-C6) al kyl, (Ci1-C6) al koxy, halo (Cl-C6) al koxy, amno, (Cl-C6) alkyl
am no, di- (Cl-Cealkyl) amno, f ornyl , (Cl- C6al koxy) carbonyl ,
carboxyl, (Cl-C6) al kanoyl , (ClL C6) alkylthio, (Cl-C6) alkylsuphinyl,
(C1- 06) al ky|Ns(Rptlohgro-410 [éak Bapwyrol{dineyay kyldmiadazphehyl , phenoxy,
benzyl, benzylqu}sﬁﬁ$gﬂ§ﬁqgﬁeﬁym§éagﬂéﬁﬁaégoaIkyI or (C3- C8)cycl oal kyl

groups. More preferred conpounds,of_ the invention are those conpounds of
formula | whdrétnlldré3seprrelidinylany riB-1892481an aryl or heteroaryl
group each opti ongl {yuBEdSE1 Iptiad 1 Vnaddweiigg oup of nore preferred

conpounds of _t i,pvention,are thos oynds.of fornmula | wherein Wis
SR; X i 0;83Pf§_égiﬁyrﬁﬂgl%fF¥£%X%fb§ﬁgg?gﬁFﬂ§T5@roup. Anong t he
preferred conpoundsswifdmel jawemntiioreare: 20

1- (phenyl sul {fopyl ) : L gi ny) oxy) 5 Ak Bndo) e —1H-i .
4-(3-pyrro|i%iK?I%ﬁéﬁ%§¥gﬁﬁgggggirsgl?%%9%%§§?gi%d%}8?y) tH-indazole;

-{[ 4- ( 3- pyrtolidnaphbhy)selHEpans) - 4= (Pireridnpt P anl Pkyie-1H-indazole;
‘(|-naphtthSPgﬁoéﬁibrétﬁ§éﬁ¥2191jQ&ﬁf& Y):4tﬁﬁf€8£§éin—4—yloxy)~
-[ (5-chloro-I, -dinethyl-lFprrazoI-4-jﬁ?sulfonyl -4-(3 25
rroli di%nyl oxy) HHRMREDES
EphenylSulIQDY5}CH163®ﬁMiéﬁL2dfnyé@XﬁdnﬁlﬂLmdaﬁﬁberidin—B—yloxy)~
[

[
[

'

1-naphthyISLH£#g9% -4-{3;pyrro|idinonxy)-lH—indazole;
(2- chl or ophenyl ) SUt3nyT] - 4- (3- pyrrol i di nyl oxy) - 1H i ndazol e; 30
2-f | uor ophépépglshdbhghyln-43{pipeoidinnytokexy LHLE indebe g;

(2-11 1 yty
3, 4-di met poxyphepybd skt Q0¥ L1 8% P- PHL QAL L DV, PX¥UI fonylianiline;
15 1-(l-naphthylsulfonyl)-4- (piperidin-3-yloxy)-1H-indole;

PRRPRRPRRPRTREA

1- (phenylsulfonyl)-4- (piperidin-4-yloxy)-1H-indole;
A4-{[4- (piperidin-4-yloxy)~1H-indol-1l-yl]lsulfonyl}laniline;
1-(l-naphthylsulfonyl)-4- (piperidin-4-yloxy)-1H-indole;
1-(phenylsulfonyl)-5-(pyrrolidin-3-yloxy)-1H-indole;

20 1l-{(phenylsulfonyl)-6-(pyvrrolidin-3-yloxy)-1H-indole;
1- (phenylsulfonyl)~6-(pyrrolidin-3-yloxy)-1H-indazole;
1-{phenylsulfonyl)-5-(pyrrolidin-3-yloxy)-1H-indazole; or
the stereoisomers thereof or pharmaceutically acceptable
salts thereof.

25 This invention also provides a process for the
preparation of a compound of formula I which comprises
one of the following:

a) reacting a compound of formula (B)

X

Q
i
[7J:IF'Z

H

Rpm

30 B)

-11-



1H i ndazol e; 1-[(5-chlorothien-2-yl)sulfonyl]-4-(3-pyrrolidinyl oxy)-

1H i ndazol e; -10 WD 02/ 085892 PCT/ US02/ 12415

N- ( 2- chl owo-04/083842 ( 3- pyrrol i di nyl oxy) - 1H i ndazol -1 yl] PCT/US02/12415

sul fonyl } phenyl ) acet am de; N-(4-{[4-(3-pyrrolidinyloxy)-1Hindazol -

| y} (sul fonyl ] phenyl )acetam de; 5 8-{[4-(3-pyrrolidinyloxy)-1Hindazol-I -

| ] sul fonyl } qui nol i ne;

1- napht hyl sul f onyl ) - 4- ( pi peri di n- 4-yl oxy) - 1H i ndazol e;
napht hyl sul f onyl ) - 4- (pi peri di n- 3-yl oxy) - 1H-i ndazol e;

y
1-(
1- (I -
1-[(5-chl or of a1 R- M|)§U|ROHY|]Z4ahB'Reékélas4d¥k9ﬁéh hiPelh, i pdagol e;
1-[ (5-chl orot hi en-2-y sulfon [1-4 & peri di n- 3- glox - "1Hi ndazol e;
1-(pheny|suIPBn?P?rQPFbFE@rFH ﬁhgny 6%}?91F§F336 éng,’ carbamoylating,
i-%{4 (p|pﬁrFdna$3rbémézla&thgndgkylgyh%gub§0?¥f}agt%hgeageﬁ5
napht hyl sul f on -4 eri di n-3-yl oxy i ndol e;
1 (phenyF%ulFSﬁg?}nﬁn%pFB% % hPa- yl oxy)-1Hindole; 4-{ [4-
(pip
1
1
1
1-

i peridin-4-yloxy) -1Hindol-1-yl] sulRgmAd }aniline;

e o s RSt theelh il Spo. com, co
(

phenyl sul P&NYFY)G- (p?ﬁ%élréﬁﬁtényEo@??tﬁFﬁﬁﬁdgnereactlve sites

(phenylsulaﬁayb} @n(Péé&th@'Bu%sih@ﬁéﬁt1€EbﬁE§ZQEerequlred and
1- (phenyl sul f onyl dazole; or th

% gg rrolidin-3- ¥

st er eoi sdfrer SEPHEFRYf BﬁﬁFﬁﬁEéBngﬁP acE%pgaﬁ?ea EQFngPﬁﬁgéBQ 25
Thi s i nventi campbsndpoovEdesudaprogess for the preparation of a conpound
of formula onhich conprises one of the follow ng: '

b) removing a protecting group from a compound of
formula (C):

E\:E“
(Rl)m WRm

15 (&)}

wherein m, W, X, ¥, Z, R, and R, are as defined herein and

R, R; Rg Ry Rg
ReoL. Re. 9 Re 7 5, Re 7 R,
Q;is Rog N—P
R N. R or Rs
R P, i{ N Ry R Rog
4 R, 4+ Ry P * Ry Ry

20
where P is a protecting group to give a corresponding
compound of formula (I) wherein R, is H;
or
c) alkylating a compound of formula (I) as defined
25 herein wherein R, is hydrogen with an alkylating agent of

formula R,-L wherein L is a leaving group, such as

-12-



a) reacting a conmpound of formula (B) xIQZ N (R)mH 30 (B) -11 WO
02/ 085892 PCT/ US02/ 12415 wherein m Q X, Y, Z and Rlare as defined
her ei n, \WOh2/08389nppr opri at e sul phonyl ati ng, acyl ating, cacharsoyizatsing,

t hi ocar banoyl ating, arylating or al kylating agent 5 containing the group:
R10-W where R10 is as defined above and Wis 502, CO CONH, CSNH or
(CH2). ; said reactants protected on reactive sites and/or on reactive
substituent groups as required, and 10 renoving any protecting groups, to
give a corregﬁéﬁéﬁﬁg agdrourrd asf defrimad T(elae;lfbrexqutrlé’rﬁ)\hkﬂgf%g%‘r di®ct i ng

group fr0”1S&QQQDQUBgrQESpéﬂﬂﬂﬁgac6ﬁ$buﬁac%f FlrcAullN (R)m WRL0 15 (Q)
X, Y, Z, R and

wherein m , , ) Oare as defined herein and R6 R7 R8 R6 R7
RSBR R6 R7 R8®TRO 9 Q is RRB N-P RS N RS NRor R5 RR8 P 29
d) converting a compound of formula (I) having a

5 reactive substituent group to a different compound of
formula I;
or
e) converting a basic compound of formula (I) to an
acid addition salt or vice versa.

10 Compounds of the invention may be conveniently
prepared using conventional synthetic methods and, if
required, standard separation and isolation technigues.
For example, compounds of formula I wherein W is S0,; X is
0O; Y is CR

15 pyrrolidinyl group; and R, is H (Ia) may be prepared by

i Z is CR,; Q is an optionally substituted 3-

reacting an hydroxyindole of formula II with a protected
3-hydroxypyrrolidine of formula III in the presence of
triphenylphosphine and diethyl azodicarboxylate to give
the pyrrolidinyloxyindole of formula IV. Sulfonylation

20 followed by deprotection gives the desired compound of
formula Ia. The reaction is shown in flow diagram I
wherein P is a protecting group.

-13-



RARBRA RBPRAIR3IR9 20 where Pis a protecting group to give a
correspondi ng conpound of forrmula (1) wherein RR is H or «¢) alkylating a
conpound wbD okosiset a (1) as defined 25 herein wherein R2 i #Cysoongams wit h an
al kyl ati ng agent of fornmula R2-L wherein L is a |eaving group, such as -12
WO 02/ 085892 PCT/ US02/ 12415 hal ogen, and R2 is as defined herein excepting
hydrogen to give a correspondi ng conpound of formula (1); or d)
converting a conmpound of forrmula (I) having a 5 reactive substituent group
to a different conpound of fornula I; or e) converting a basic conpound
of formula (1) to an acid addition salt or, vice versa. 10 Conpounds of the
i nvention may be conveniently prepafd@WPlagragndentional synthetic

nmet hods and, if required, standard separation and isolation techniques.

For exanpl e, conpounds of fornmula | wherein Wis SO2; X |s 0; Yis CR12; Z
is CR13; Qis an optionally substituted 3 15 pyrrolldun RJ' oup; and R2 is
H (la) may be prepared by reacting an hydroxylndolg pula Il with a
protected 3-hydroxypyrrolidine of formula Il in t he @ﬁﬁce of

tri phenyl phosphi ne and di et hyl azodi carboxyl ate to gi

pyrrolidinyl oxyindg e of formula I'V, fulfonylation 6340med by
deprotection gives ¥ ed conmpoUhdrpf fornula lzeaction is

shown in fIOM/dlagrEn1| N Rz N s g—protecting g ou .\\ Ri3

N Rs R,
®Rpm H HO g, ®R)m H
ID {1 av)y
a) base
b) R;5S0,Cl
R R
Ry 1o R, - RPR
R5 NH R6 N—P
R3 R3
0 Rs R4 Rs R4
\\\ deprotection \\\
(Rl)m SOZRlo (Rl)m SOZRIO

(Ta) V)

Commonly used protecting groups include t-butyl-~
carboxylate, benzyl, acetyl, benzyloxycarbonyl, or any
conventional group known to protect a basic nitrogen in

10 standard synthetic procedures.

Compounds of formula I wherein W is SO,; X is O; Y is
CH; Z is N; and Q is optionally substituted 3-
pyrrolidinyl group (Ib) may be prepared by reacting a
nitromethylphenol of formula VI with a protected 3-

15  hydroxypyrrolidine of formula III in the presence of

—14-



-13 WO 02/ 085892 PCT/ US02/ 12415 Flow Diagram|l R8 8 RO R6 NP R3 R5 R4
HORI2 R RRB RO RI2 ro RLI3 + 6 NP1 \ RI3 RN5R3 N (Rl)ymH HO R4
(R1) m HwQlo)psssp2JD (1V) a) base b) RIOS02C1L i R8 RO R7PRI/URD2/X41R6 NH R6
NP -~ RBR3 0 RS R4 OR5 R4 deprotectionr\' \ R RRI2 CIl 13 RE I |
13 NN (Rl)m SO2R10 (R1) m SO2Rlo (la) (V) 5 Commonly used protecting
groups include t-butyl- carboxylate, benzyl, acetyl, benzyl oxycarbonyl, or

any
triphenylphosphine and diethyl azodicarboxylate to give

the corresponding pyrrolidinyloxybenzene of formula VII,
reducing the nitro group, for example via catalytic
hydrogenation, to give the amine of formula VIII,

5 reacting the formula VIII amine with iscamylnitrite in
the presence of potassium acetate and acetic anhydride to
give the pyrrolidinyl-oxyindazole of formula IX.
Sulfonylation and deprotection of said formula IX
compound gives the desired compound of formula Ib.

10 Subsequent reaction of the formula Ib compound with a

suitable alkylating reagent such as an alkyl or aryl
halide, R,-Hal, gives those compounds of formula b’

wherein R, is other than H. The reaction sequence is
shown in flow diagram II wherein P is a protecting group
15 and Hal is Cl, Br or I.

-15-



conventional group known to protect a basic nitrogen in 10 standard

synt hetic procedures. Conpounds of fornmula | wherein Wis SQ2; Xis 0; Yis
CH Z is Wpoansss®xis optionally substituted 3- pyrrolidi npCTgrsorme4(d b) may
be prepared by reacting a nitronethyl phenol of fornula VI with a protected
3 15 hydroxypyrrolidine of formula IIl in the presence of -14 WO 02/085892
PCT/ US02/ 12415 tri phenyl phosphi ne and di et hyl azodi carboxyl ate to give

t he correspondi ng pyrrolidinyl oxybenzene of fornula VII, reducing the
nitro group, for exanple via catal ytFioWyBiageamtIEn, to give the am ne of
formula VII1, 5 reacting the fornula VIII amne with isoanylnitrite in the
presence of potassium acetate and acetic anhydride to give_the
pyrrolidinyl -oxyi ndazol e of fornmula I X. Sulfonylation an 7 rotectlon of
said formula I X conpound gives the desired conpound om6 a I b. 10
Subsequent reaction of the fornmula Ib conmpound with a € al kyl ati ng
reagent such as an kyl or aryl halide, R2-Hal, gives %onpounds of

formula Ib' mherel R2 i s.other th&a R Rihe reactlon is shown in
flow diagram || \Eggéﬁﬁs a rqi§3§;§;9groug § and ﬁ%& a, Br or |
al

-15 WD 02/ 085892 P 2/ 12415 Fl gram | | 9 6 N-PR3
®; >m NOz (Rom
(VD) (III) (VID)
’ [H]
R7 R8 R9 RS
Rs N—P Rs
R3
K&m o%m
Y A /
AT &
7N P
®Rp)m H R )m 2
(IX) (VIID)
1a) base
1) R;(S0,Cl
2) deprotection
R Rs R, %8
R Rg R6 R9
6 NH N—R,
R; R,-Hal R3
2 A fﬁ I \N
v N 2
~ 1}]‘ R N
Rpm SO, Ry Ry)m SO, Ryo
(Ib) Ib)

~16-



HOR6 RT Rs ORS RA CHs RS 9 CH3 (~ + N
(M) (IR (M1) [H R7T RB RRs R9 47 RO
R5 R4 eswo@msss@? (R1) H (R1) / NH2 (1X)
2) deprotection R ,7 R3- R7T RB R RO R6 Rg
Ra ClI NC N (RI)mS® RIQ (Rl)m S R1

mNO2 R4 R3 (RL) / NO2
RE NP 0R3R3 RR4 OS5

) IPETAISE)24RL0S02CL
-Hal R3 OR4 O RS
(Ib') -16

3
R

Similarly, compounds of formula I wherein X is S and
W is S0, may be prepared by employing the appropriate
indolylthiol or thiophenol and utilizing the reactions
shown in flow diagrams I and II, respectively. Oxidation

5 of the thus-formed heterocyclylthiobenzazole derivatives

of formula I gives those compounds of formula I wherein X
is S0, and n is 1 or 2.

Compounds of formula I wherein W is SO,; X is NH; Y
is CR,; Z is CR,; Q is an optionally substituted 3-

10 pyrrolidinyl group; and R, and R, are H(Ic) may be
prepared by hydrogenating a nitroindole of formula X to
give the corresponding aminoindole of formula XI and
reacting the formula XI aminoindole with a protected 3-
pyrrolidinone of formula XII to give the protected

15 pyrrolidinylaminoindole of formula XIII. Subsequent
sulfonylation and deprotection afford the desired
compound of formula Ic. The reaction sequence is shown
in flow diagram IIT.

-17-



WO 02/ 085892 PCT/ US02/12415 Simlarly, conpounds of formula I wherein X is
S and Wis SO2 may be prepared by enploying the appropriate indolylthiol
or thi ophwoebk/osssg2 utilizing the reactions shown in flow acagsams4is and |1,
respectively. Oxidation 5 of the thus-fornmed heterocyclylthi obenzazol e
derivatives of formula I, gives those conpounds of formula | wherein X 1is
SOn and nis 1 or 2. Conpounds of fornula I wherein Wis SQ2; Xis NH, Y
is CR12; Zis CR13; Qis an optionally substituted 3 10 pyrrolidinyl group;
and R2 and R are H(lc) may be genating a nitroindole of
formula Xto give the c espondi ng am noi ndol e _of forrmula Xl and

%ﬁa

reacting the fornula Xl noi IRlpl e with a prote d 3-rpyrrolidinone of
formula XIl to give the e ndol e of formula
XI'1l. Subsequent sulfony o &mwd deprotectt on @f ke desired
conpound of forrmula Ic ctl on sequence in flow diagram
[11. -17 WO 02/ 085892 (Et)ﬁ“/ USOZ/ 12415 Fl ow Di a@‘) A 111 N2 RI2 \z Rz [H
NR13 C NR 13 (R1) mH&)Rl) y' H(X) (X) R~R$R(XI)R6 6 NP R3 03j7 R4

d 15 pyrngj i di nyl

f|r

R, Rs
R Ry
6 N—P
o) Rs
Ry
(XII)
R7 R8 R7 R8
R Ry R Ro
6 NH 1a) base 6 N—P
R3 1b) R] OSOZCI R3
)\/g‘ 2) deprotection fg}{iz
v
(Rpm Sosz (Rl)m
(Ic) (XIID)
5 Compounds of formula I wherein W is S80,; X is NR,; Y

is CH; 2 is N; and Q is an optionally substituted 3-
pyrrolidinyl group (Id) may be prepared by reacting the
nitromethylphenol compound of formula VI with
trifluoromethanesulfonic anhydride in the presence of a

10 Dbase to give the compound of formula XIV, coupling the
formula XIV compound with a protected 3-aminopyrrolidine
compound of formula XV in the presence of a palladium
catalyst to give the pyrrolidinylaminobenzene of formula
XVI, reducing the nitro group to give the amine of

15 formula XVII and reacting the formula XVII amine with
isoamylnitrite in the presence of potassium acetate and
acetic anhydride to give the pyrrolidinylaminoindazole of
formula XVIII. Subsequent sulfonylation and deprotection

-18-



(XI) R7 RB RO R7T RR RO R NHla) base R6 NP P 123 1b) R10S02C1 R3 R4
R12 2) deprotection R4 R12 NR13 iris (R))ml (RL) mH S02R10 (lc) (XI11)
5 Conpourmi® oofssez nul a | wherein Wis SO2; X is NR,.; Y PCI/USkR/12415s N;
and Qis an optionally substituted 3- pyrrolidinyl group (1d) may be
prepared by reacting the nitronethyl phenol conmpound of formula VI with
trifluoromethanesul fonic anhydride in the presence of a 10 base to give the
conpound of fornula XV, coupling the fornula_ XV conpound with a
protected 3-afi HOpSFHBeddRAECIRBRAVANGLIVE FBPniPELRedi ROMREURAelEnce of a

pal l adi um cadahyss t@. 9i ¥Bet hEaBYibA| s@lq@aﬂl@m ngbgnarneiaf siegnmul a Xvi,

reduci ng the nltro group, nge am ne and reacti ng
the formul a il ?ﬁenggg ?ﬁ?g?‘?*f%sl A Pﬁégﬁ)}@g%ﬁq‘éghﬁ? pot assi um
acetate and svabﬁcbmyzla@hydpl.de to give the pyrrolidinyl am noi ndazol e of

formul a I11. Subsequent sulfonylgtio epg,otection -18 WO 02/ 085892
PCT/ USOZ;g\1/2415 as described here = 'W pid Q-aﬂ, Ve desired conpound of
formula Id. The reactjpn sequence is shown in frew diagramlV wherein Tf

designates a trifl uoro hane- sul fonyl group. 5 ow Diagram 1V HO TfO

No2 (Rl)m No2

(R1)In

(VD XIV)

. Ry s R,
R 9
6
N—P
R;;HN R
R4 3

(XV)
R

R7 Rg R7 R R9

Rg Rg
N—P
R3

NRy;
:( o :(

(Rl)m <R1>m NO,

(XVID) (XVI)

Rg
R7 Rg R7 RS
Ry
Rs N—P Rs NH
R3 1a) base
1 R, 1b) R(S0O,Cl1 .

2) deprotection

Rym
( 1) (Rl)m SOZRIO

(XVII) 1d)
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CH3 (CF3SM2)20 \r,-~ CH3 (R) NO2 NO2 (R1)m (VI) (XIV) RRB 7 RR9 Pd®6
NP RIIHLNRA R3 (XV) RRERR$ 7RO 7RO R6 NPR6 NP R3R3 11 R4
NR11 R4 GMB ogeisss9na X (R) NH2 (R) / NO2 (XVI1) (XVI) RPRI/URS2/RAIR7 R8 RO
6 NOP R6 R3 la) base NH 11 R4 ib) R1I0SO02CL R3 NRIt R\ 4 2) deprotection
r I ~ NNCN(RL)mH (R)mS02RI0 (XVIII) (1d) -19

Corresponding compounds of formula I wherein Q is an
optionally substituted 3~ or 4-piperidinyl group may be
prepared by utilizing the reaction sequences described

5 hereinabove and illustrated in flow diagrams I, II, III
and IV and by employing the appropriate protected
piperidinylhydroxy, piperidinone or piperidinylamine,
respectively, in place of the corresponding pyrrolidinyl
starting materials of formulas III, XII or XV.

10 Compounds of formula I wherein W is CO may be
prepared by reacting the benzazole precursor, for example
a compound of formula IV, IX, XIII or XVIII, with the
appropriate isocyanate, carbonyl halide or carbamoyl
halide in the presence of a base. Similarly, compounds

15 of formula I wherein W is (CH,), and x is an integer of 1,
2 or 3 may be prepared by reacting the appropriately
substituted alkylhalide with a compound of formula IV,
IX, XIII or XVIII in the presence of a base. Compounds
of formula I wherein W is (CH,), and x is 0 may be

20 prepared via a palladium-catalyzed N-arylation such as
that described by D. W. 01d et al., Organic Letters, 2000
(2), pp 1403-1406. Using these and other conventional
methods, compounds of formula I may be prepared from
readily available starting materials.

25 Advantageously, the inventive compound of formula I
may be utilized in the treatment of central nervous
system disorders relating to or affected by the 5-HT6
receptor such as motor, mood, psychiatric, cognitive,
neurodegenerative, or the like disorders, for example,

30 Alzheimer'’'s disease, Parkinson’s disease, attention
deficit disorder, anxiety, epilepsy, depression,
obsessive compulsive disorder, migraine, sleep disorders,
feeding disorders (such as anorexia or bulimia),
schizophrenia, memory loss, disorders associated with

35 withdrawl from drug abuse, or the like or certain

-20-



WO 02/ 085892 PCT/ US02/ 12415 Correspondi ng conpounds of fornmula | wherein Q
is an optionally substituted 3- or 4-piperidinyl group may be prepared by
utilizi ngwohe/osssarti on sequences descri bed 5 herei nabove pamaiso2/ka4ss r at ed
in flowdiagrans I, Il, IIl and IV and by enpl oying the appropriate
protected piperidinyl hydroxy, piperidinone or piperidinylamne,
respectively, in place of the corresponding pyrrolidinyl starting
materials of formulas Il1l, XII or XV. 10 Compounds of fornula | wherein W
is CO may bega@tzep'am’edsbynaba@mwgdehe pepkzazsl trpieaiigdpowébr exanple a

conmpound of éﬁ&gﬁ Rl V, {&&:&%rcﬁﬂél b mélf)rﬁ!’iaﬂ@ iﬂ@enﬁag N

|socyanate car a q% Int presence of a base.
Simlarly, clﬁ?r%‘aﬁdﬁmﬁtb? Epeatnent ohe? eflhsqudsr (efiihe apenkral an

integer of lperdoQf 3yBB¥mPECHEEPA&Es:by E@%k'ﬂﬁfé@@e@ﬂ%@lﬁéaﬁsBﬂWG
substltu%ed aIk | halide with a co ound Lornula |V X1l or XVl

I
inthe p eseﬁ%% BFOL bAsB. p%ﬁh%%ﬁ n%? BRFEPAT | WiAER oF PRV 8% CH2) X and
X is 0 may b@raﬁlmﬂ@agaﬁdvpatﬁexptaléa%aﬂapetaigaeﬁyl\éﬁfgd:eive)rmﬁMtas

that describ by ni eLt 2000 2 pp
1h05- 1306 | 2F @Y entmtln® Ss Chofthura Th 980 St SH ALY 52 atE)e PPrae

formul a | megomeopndpamed be aprovided |y avail abt epsrentérglmterials. 25
Advantageouséamlﬁpgtkggggﬁlgf E@WBE%“Qoﬂ%o%OﬁQHﬁérlkn8@M 08 %@'% zed in the

treat nent of central nervous syst em di sorders rel atlng to or affected by
t he 5- HF6 r%’%fé%%%vgu%ﬁma@%ﬁ%?w%%ﬁ apEhRRPREFTEC 2IRPFLFR R

neurodegener@atygmtointﬂ@ealkﬁeﬂé§@rders for exanple, 30 Al zheiner's
di sease, Parkinsop.s disease, attention ef|0ét di sorder, anxiet

epi | epsy, depressi BhOV1EHRRSsTY IEDAPRTERYR W %rﬁ%?pe%Fg?%JPﬁpv%gb%%

di sorders, a compound or substance covered by the invention, means
| either directly administering such a compound or

15 substance, or administering a prodrug, derivative or
analog which forms an equivalent amount of the compound
or substance within the body.

The therapeutically effective amount provided in the
treatment of a specific CNS disorder may vary according

20 to the specific condition(s) being treated, the size, age
and response pattern of the patient, the severity of the
disorder, the judgment of the attending physician and the
like. In general, effective amounts for daily oral
administration may be about 0.01 to 1,000 mg/kg,

25 preferably about 0.5 to 500 mg/kg and effective amounts
for parenteral administration may be about 0.1 to 100
mg/kg, preferably about 0.5 to 50 mg/kg.

In actual practice, the compounds of the invention
are provided by administering the compound or a precursor

30 thereof in a solid or liquid form, either neat or in
combination with one or more conventional pharmaceutical
carriers or excipients. Accordingly, the present
invention provides a pharmaceutical composition which

comprises a pharmaceutically acceptable carrier and an
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feedi ng di sorders (such as anorexia or bulima),
| oss, disorders associated with 35 withdrawl from drug abuse,

schi zophreni a, nenory

or certaiwo 02888YID 02/ 085892 PCT/ US02/ 12415 gast r oi nt est ipealusdd/sansler s
such as irritable bowel syndrome. Accordingly, the present invention

provides a nethod for the treatnment of a disorder of the central

system (CNS) related to or affected by the 5-HT6 5 receptor in a patient

need t hereof which conprises

common nmanner

agent to a patieRPli@ fecyiekrersvitabbeolPyi nge 48 bREJCAEPRSHLIPRN

respect to pbﬁVtHénﬂnvénﬁ@ﬂﬁoﬂﬂglﬁaesgﬁét@ECﬁOEQVQﬁBQtQMcéBewhﬂ&Eﬂh&?n

neans

a nlsterln suc und or 15 supstance,
admi ni st & i ngt %Qp?SHr%ﬁ gﬂ%??ﬁé??v@ 8?tsan§F PEﬁ fﬁ?iﬁbé 12855 val ent

either_directl

providing said patient a therapeutically

ef fective anefifectiofeaamonpbuad af céopouhd ofaSodwstei bedshdestnibede.

conpounds ”HMe£§1H£B¥erd by oral or parenteral adm nistration or in any
nown to be an 10 effective adnministration of a therapeutic

or the like

ner vous

in

The

or

anount of theuspéﬁdﬂng agénsubsfammerm4t@1mdaheSbodympf68sib@rap&®$;calIy

effective a

d h f f d
vary accordi éﬁ%rOVL ﬁge BgiﬁﬁF rea%ng %%?gﬁzgﬁgé??% %)ﬁ%g%% rs?;e

age and respmﬂserpalSernIDprWéepat|ehe C@hélsevmaYtbeo& fheelwlsorder
L ‘;Sﬂﬂf;“fg‘; g Jragaeg wa QHXéhChénlﬁnQdﬁxbﬁtuJ:ékﬁlthnaggﬂﬁéﬁ dfxfriéé?&' ve

pr ef er abl

Q aﬁ@woen@ ?6 geﬁmﬁﬁﬁké anftefd

ora dm nistration %é e about 0.01 , 000 no/ kg,
€

Fe Eﬁﬁuﬁ9§mu¥6r parentera

t he

25

adm ni strat i @8mpBY¥nbEMaPOBE fikelOwiOR anNBhkgiepr BESEAG| ¥Y¥habeeteOsdri0o 50

ny/ kg.

15

20

25

30

35

compression properties in suitable proportions and
compacted in the shape and size desired. Said powders
and tablets may contain up to 99% by weight of the
formula I compound. Solid carriers suitable for use in
the composition of the invention include calcium
phosphate, magnesium stearate, talc, sugars, lactose,
dextrin, starch, gelatin, cellulose, methyl cellulose,
sodium carboxymethyl cellulose, polyvinylpyrrolidine, low
melting waxes and ion exchange resins.

Any pharmaceutically acceptable ligquid carrier
suitable for preparing solutions, suspensions, emulsions,
syrups and elixirs may be employed in the composition of
the invention. Compounds of formula I may be dissolved
or suspended in a pharmaceutically acceptable liquid
carrier such as water, ah organic solvent, or a
pharmaceutically acceptable oil or fat, or a mixture
thereof. Said liquid composition may contain other
suitable pharmaceutical additives such as solubilizers,
emulsifiers, buffers, preservatives, sweeteners,
flavoring agents, suspending agents, thickening agents,
coloring agents, viscosity regulators, stabilizers, osmo-
regulators, or the like. Examples of liquid carriers
suitable for oral and parenteral administration include

water (particularly containing additives as above, e.g.,

22—



In actual practice, the conpounds of the invention are provided by

adm ni stering the conpound or a precursor 30 thereof in a solid or liquid
form eitwero2zigmp2 or in conbination with one or nore convecfiusnzi2415
pharmaceutical carriers or excipients. Accordingly, the present invention
provi des a pharmaceutical conposition which conprises a pharmaceutically
acceptable carrier and an -21 WO 02/ 085892 PCT/ US02/ 12415 effective anpunt

of a compound of formula | as described hereinabove. Solid carriers
suitabl e for CG4dULASEhESESHPBAVEFonPTEE SERRLY NFRAL BN CPREPTIBER¥ Lor mor e

subst ances WakthullB¥e Soa@li500aft aicbhaqar«mgcagamhg mbHbhiygants,
sol ubilizers ugggndin f|||

i dants ion des
bt nder s, —t AbPREORPSE nEEgr B LGy dhaft 8L6PPenBapeaPar i ROVCRaRs PAI CheTh
powders, thedeairvaeivany be aifbndkyg.di frdedisnbicddwhbcbnius omladnﬂxture

Wth 2 el uedintdeg: 30, cogBauRd. g LOLAULALn: L0 LRDLA! Snc! e Loraul a |

conpound Tay rier cessar ressi
properties |mayuﬁﬁablbepﬁbp@n@yoﬁ§t§ﬁdSU@bnﬁéc?ébYﬂnOﬂﬁét§the and S|ze

desi red. Salqsgggg5§§ g?gsgaggets may contain up to 99% by weight of the
15 formula | conpound carriers suitable for use in the_conposition

of the invention FAEPRBELEENE| O thRoiPHEREIORRWREShUATSt 84FEEES tal C,
sugars, Iact@&@utldﬁgtbrnsusp@heﬂongebaél@uleabnul@a@,lﬁe&amhseanhﬂlose,

and i on BchAfgepEs FneRhy SohaPRELEIrLEaE! S aBEtpthn cSFEauTE carrier
sui tabl e for splepapnagnsyl alEonbe sdspenstensd énursvenspslyyrups and
elixirs may Qﬁvgﬁpk9¥egoﬁﬂogggiBHQDQEEEEBQeO%or oral administration
may be in either liquid or solid composition form.
For a more clear understanding, and in order to

15 illustrate the invention more clearly, specific examples
thereof are set forth hereinbelow. The following
examples are merely illustrative and are not to be
understood as limiting the scope and underlying
principles of the invention in any way.

20 Unless otherwise stated, all parts are parts by
weight. The terms HPLC and NMR designate high
performance liquid chromatography and nuclear magnetic
resonance, resgspectively. The terms THF and EtOAc
designate tetrahydrofuran and ethyl acetate,

25 respectively.
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the invention. Conpounds of forrmula |I may be dissol ved 25 or suspended in a
phar maceutically acceptable liquid carrier such as water, an organic

sol vent, wp 02/0838har maceuti cally acceptable oil or fat, or PaTRiSAY/ LS
thereof. Said liquid conposition may contain other suitable pharnaceuti cal
addi tives such as solubilizers, 30 enulsifiers, buffers, preservatives,
sweeteners, flavoring agents, suspendi ng agents, thickening agents,
coloring agents, viscosity regulators, stabilizers, osnpb- regulators, or
the like. Exanples of liquid carriers EXAMBHBEeLfor oral and parenteral

adm nistration include 35 water (particularly containing additives as
above, e.g., -22 WO 02/085892 PCT/US02/ 12415 cellul ose derivatives,
preferably spdipgi-68iBRxyFethyht el il 888:90h Ubi-PRd118468b00! s (including
nmonohydri c artohols and polyhydric alcohols, e.g., glycols) or their
derivati ves, SBFR 2E®.g., fractionated coconut oil and 5 arachis oil).

For pareﬁteral adninistration the carrier my also be an oily ester such
as ethyl oleate or iEpPpropyl nyristate Conposi t Hons of the invention
which are sterile SOlBE;E@f §%§ si ong,@u.e SU|ﬁ23§FC;OGB|ntranuscular
10 intraperitoneal or dn&s ﬁ?edfTEﬁ_‘Sf’rll o Qe s may al so be
adm ni stered intravenously. Inventive conpositions suitable for oral

adm nistration nay be in either liquid or solid conposition form For a
nore cl ear under shantdingedandlutiondet BepﬁﬁrbliﬂsﬁohtesthegiBvemmbbn nor e
clearly, Spegné'ﬁoﬁéégi’uﬁsca#ﬁgﬂﬁ’ fas §eé Hme HbS']%Xth
following exanpres-are nere are

as |im thiOng THE/Bgope Ma{t@@ﬂemlphq@ solutlon of di- t -butyl

dicarbonate (12.5 g, 57 mmol) in THF over a 15 minute

%erstood

period at room temperature, stirred for 20 h at room
temperature and diluted with EtOAc. The organic phase is
separated, washed with H,0, dried over Na,SO, and

15 concentrated in vacuo. The resultant residue is
dissolved in EtOAc/hexane and filtered through a thin
layer of silica gel. The siiica gel layer is washed with
EtOAc. The combined filtrates are concentrated in vacuo
to give the title product as a white solid, 8.5 g, mp 52-

20 54°C, identified by NMR and mass spectral analyses.

EXAMPLE 2

Preparation of t-Butyl 3-(1H-Indol-4-vlioxy)-1-
25 rrolidinecarboxylate

O/C\N—Coz-t-Bu

OH
@ + S —CO,t-Bu @
N ”
H HO N

H

A solution of 4-hydroxyindole (2.66 g, 20.0 mmol),
30 t-butyl 3-hydroxy-l-pyrrolidinecarboxylate (7.5 g, 40.0

-24-



principles of the invention in any way. 20 Unl ess otherw se stated, all
parts are parts by weight. The ternms HPLC and NMR desi gnate high

per f or marmwe okiogasPzl chr omat ogr aphy and nucl ear magnetic r @SONSBIYE415
respectively. The ternms THE and Et OAc designate tetrahydrofuran and et hyl
acetate, 25 respectively. -23 WO 02/085892 PCT/ US02/ 12415 EXAMPLE 1
Preparation of t-Butyl 3-Hydroxy-1l-pyrrolidine- carboxylate 5 HO HO ' ONH +
QO C2t-Bu)2 K2CO3 t N-C02t-Bu A stirred solution of 3-pyrrolidinol (5.0 g 57
mmol ) and [ o 6 ) | ] f .10

TR R0 T s (o R e e e Tme D o 0 o S Mseara el g 67
mmol ) in THE®VetsatrsarpRuvethpeteblvht aredhrachpsradtee (DERF KBd3for 20 h

at room tenperasore ARE1i hubed MhEhoEER et FBEBmMOLERPELaPhRES IS
separ ated, washed h H20, dried over Na2SO4 and 15 concentrated . in vacuo.

The resul t antt+EEPEUECTs2 Bi 85oFORl FRVBEEREPREXERE SRUCPRFFRFEE Lhr ough a
thimr; | Sys?rlﬁécabli cahgetreslbeast!| reaigat Layetirsedashédrwetherft OAc. The
combi ne iltra

SOWhi e sol 1¢pBLER §h EPLEEORAT) B (et R Peakd FivRalita uLlE BRBA Sl °°
anal yses. BXMPLE 2TReepalbtrabes obre- Bompingd(akk| ndoterdtyhbeg) in- 25
pyrr0|idinecﬁégﬂéyla%ﬁecﬁegidﬁécyg'ﬁﬁﬁyfied by flash chromatography
(silica gel, EtOAc/hexane: 2/80) to give the title
10 compound as a white solid, 3.98 g, mp 164-165°C,

identified by NMR and mass spectral analyses. .
EXAMPLE 3

15 Preparation of 1-(Phenvlsulfonyl)-4-(3-pyrrolidinvloxy)-

1H-indole Hyvdrochloride

HC1
hecons D

N + 2 2)HCA D
N N
i e

A stirred solution of t-butyl 3-(lH-indol-4-yloxy)-
20 l-pyrrolidinecarboxylate (0.605 g 2.0 mmol) in THF is

treated with sodium hydride (0.12 g, 60% in mineral oil,
3.0 mmol) under nitrogen at room temperature. After 30
minutes, benzenesulfonyl chloride (0.38 ml, 3.0 mmol) is
added and the reaction mixture is stirred at room

25 temperature for 48 h, quenched with ice-water and diluted
with EtOAc. The organic phase is separated, washed
sequentially with H,0 and brine, dried over MgSO, and
concentrated in vacuo. The regultant residue is purified
by flash chromatography (silica gel, EtOAc/hexane 2/8 to

30 give the protected pyrrolidinyloxy intermediate as an
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\ + 5:~N-C02t Bu 6nN N 11 H HO A solution of 4-hydroxyindole (2.66 g, 20.0
nmml ), 30 t-butyl 3-hydroxy-I-pyrrolidinecarboxylate (7.5 g, 40.0 -24 WO
02/ 085892wB@7/8i892/ 12415 ol ) and tri phenyl phosphi ne (qP8PUSD1E1y 40.0
mmol) in THE is treated with diethyl azodi carboxylate (DEAC) (6.3 m, 40.0
mol ) under nitrogen at roomtenperature, stirred for 2 h at room
tenperature and concentrated in 5 vacuo. The resultant residue is stirred
under ether, cooled and filtered. The filtercake is washed with cold

ether. The fikirafes.arg,£0Mpi Bgd,angd CRRCERLH at 881 £V, Mmae 4591 due
is purified J[?)y f‘?as ecErgrréto rap%ﬁl s??i ca gel, Et OACJZ%;E%H& 2/80) to
gi ve the tithesgosperpsahdaaslasepite solid, 3.98 g, np 164-165C,

L CPhenyl sul L ony L e OB, & e vt el of e

- enyl sul f onyl ) - 4- ( 3- pyr rol i di nyl oxy) - i ndol e rochl ori de

CN- CC2- t - Bu blh.g’ilﬁsug%?ﬁhéﬁﬂ"g&éé‘§7Yi'-|&:PX¥|}Ng-‘ S02 \ A stirred

sol uti on 5;); pyb:ubylidﬁf‘rnéa:hirbaﬁplaéeﬁl(Oxgl gohm-.gyrml(awi pecaebbhaybdate (0. 6?5
g 2.0 mmo LN, THE, I reated Wt iLum hydri 0.1 60% i n m nera
010 50 Tt Bhed5 Pt Bl emiat® roRARE brbey Brar 6’ AF  £r L0t o
benzenesul f onytreodenr Ede ROh38ndl ¢coBconhmetpdi én wdded- antheheesideei on

mxture is SigrﬁfgaEEerQEh ethyl acetate and filtered. The
filtercake is dried under vacuum to give the title
10 product as an off white solid, 0.301 g, mp 200-201°C,

identified by NMR and mass spectral analyses.
EXAMPLES 4-9

15 Preparation of 1-(Arylsulfonyl)-4~(3-pyrrolidinyloxy)-1H-
indole Hydrochloride

. XHCl1
OH 1) 93P, DEAC 0—Q
2a) NaH
2b) R19S0,Cl
0 - e e
N
H 3) HCI \
SOr—Ryg
20 Using essentially the same procedures described

hereinabove for Examples 2 and 3 and employing the
appropriate protected pyrrolidinol or piperidinol (Q,) and
arylsulfonyl chloride, the compounds shown in Table I are
obtained and identified by NMR and mass spectral

25 analyses.
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25 tenperature for 48 h, quenched with ice-water and diluted wth EtOAc.
The organi c phase is separated, washed sequentially with H2O and bri ne,

dri ed ovewOND®8E3%9aNd concentrated in vacuo. The result antPCrasozinais s
purified by flash chromatography (silica gel, EtOAc/hexane 2/8 to 30 give
the protected pyrrolidinyloxy internediate as an -25 WD 02/085892

PCT/ US02/ 12415 off-white foam 0.50 g, np 48-50C, identified by NVR and
mass spectral anal yses. A solution of thus-obtained t-butyl 3-{[1-

(phenyl sul fonyl)-1H-i ndol -4-yl ] oxy}- 1- panp¥r £0l i di necar boxyl ate (0.41 g,
0.93 mml ) in nethanol and HCI (5.0 mi, IM1in ether) is heated at 60C under
nitrogen for 2 h and concentrated in vacuo. The residue is treated with
ethyl acetate and filtered. The fiI&e#%ake-?%KHried under vacuumto give
the title 10 product as an off white[solid, 0.301 g, np 200-201C,
identified by NVMR and mass spectralzan ses. EXAMPLES 4-9 15 Preparation
of 1-(Arylsulfonyl)-4-(3-pyrrolidi -1H indole Hydrochloride OH 1)
43P, DEAC O Q XHC1 2a) NaH / :0s0zdl +‘@ ) HO N H SO2R10 20 Using
essentially the sane procedures descri bedo,-he[ei nabove for Exanples 2 and 3
and enpl oying the appropriate protected pyrrolidinol or piperidinol (QL)
and arylsulfonyl chloride, the conpounds shown in Table | are obtained

and i dentE:d. ed by NVR and nass spectral mp
No. Q R10 X °c M+H
4 3-pyrrolidinyl thiophene-2-yl 1 158-160 342
5 3-pyrrolidinyl 4d-aminophenyl 2 140 (dec) 359
6 3-pyrrolidinyl l-naphthyl 1 179 (dec) 393
7 3-pyrrolidinyl 5-chloro-1, 3~ 1 100 (dec) 395
dimethyl-1H-pyrazol-
4-vy1
8 4d-piperidinyl 4-aminophenyl 2 117-119 372
9 3-piperidinyl 4-aminophenyl 2 160 (dec) 372
5
EXAMPLE 10

Preparation of t-Butyl 3~ (2-Methyl~-3-nitrophenoxy)-

rrolidin-l-carboxylate

10
OH O/ CN\BOC
,Boc
CHj /@ CH;
+ _—
HO
NO, NO,

-27 -



25 anal yses.

Ex. mp NO

3- pyr r ol iaDrglosx’9zmni nophenyl

-26 WO 02/085892 PCT/ US02/ 12415 Table I XHC1 O 6nN S02-R o
QROXCMH 4 3-pyrrolidinyl thiophene-2-yl 1 158-160 342 5

179(dec) 393 7 3-pyrrolidinyl 5-chloro-1,3- 1 100(dec) 395

di ret hyl -1 H-pyrazol - 4-yl 8 4-piperidinyl 4-am nophenyl 2 117-119 372 9
3-pi peridinyl 4-am nophenyl 2 160(dec) 372 5 EXAMPLE 10 Preparation of
t-Butyl 3-(2-Methyl-3-nitroohenoxy)- pyrrolidin-I|-carboxylate 10 | CNBoc

Boc O ~CH3 N CH3 A@M@e&ﬂgolugio%{%@géﬂé%% PChE

sol uti on of

-ni tro-2-nmet hyl phenol

3- hydroxypyrﬁ%F?dWﬂo1lcan%% Yaté- hydroxgpyrrélldln “carboxylate

10

15

20

25

(9.3 g, 49.7 mmol) and triphenylphosphine (13.0 g, 49.7
mmol) in THF is treated with diethyl azodicarboxylate
(8.7 g, 49.7 mmol), stirred at room temperature for 3 h
and concentrated in vacuo. The resultant residue is
mixed with ethyl acetate and filtered. The filtrate is

concentrated in vacuo to give a residue, which is

purified by chromatography (SiO,, 25% EtOAc in hexanes) to

afford the title compound as an off-white solid, 11.7 ¢
(73%) identified by NMR and mass spectral analyses.

EXAMPLE 11

Preparation of t-Butyl 3-(3-Amino-2-methylphenoxy) -

rrolidin-l-carboxyvlate

j::}N\Boc j;:}N‘Boc

0 o)
H,, cat.
@CHs = . CH;,

Ni 02 NH2

A mixture of t-butyl 3-(2-methyl-3-
nitrophenoxy)pyrrolidin-l-carboxylate (11.0 g, 34.2 mmol)
and 10% Pd/C (0.55 g) in ethanol is hydrogenated (45 psi)
at room temperature overnight. After filtering off the
catalyst, the filtrate is concentrated to afford the
title compound as an off-white solid, 9.98 g, mp 137°C,
identified by NMR and mass spectral analyses.

-28-
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(9.3 g, 49.7 mol) and triphenyl phosphine (13.0 g, 49.7 mol) in THE is
treated with diethyl azodicarboxylate 5 (8.7 g, 49.7 mol ), stirred at room
t enrper at WO 02085832 h and concentrated in vacuo. The resul PemtUSOES4de | S

m xed with ethyl acetate and filtered. The filtrate is concentrated in
vacuo to give a residue, which is purified by chromatography (Si 02, 25%

Et CAc in hexanes) to 10 afford the title conpound as an off-white solid,
11.7 g (73% identified by NVR and mass spectral anal yses. EXAMPLE 11 15

Preparation of t-Butyl 3-(3-Am no- ZMOXV) .
pyrrolidin-1-carboxylate |AN Boc r --J H2 cat. Ilzzz~ CH3 --> L
CH3 NO2 NH2 20 A mixture of t-butyl 3-(2-nethyl-

ni t rophenoxyiai‘&bai?%tﬂbﬂ éfCELBHE¥ha§e(ﬁﬁlxﬂdgzoﬁér TBRY) py22e118¥HPd/ C
(0.55 g) in ethano ydrogenaied (45 psi) at r_o:o! m t enperature
overni ght. Alrearboxylat@qg off the catal yst, the filtrate is concentrated

to afforgsthe 25 title conmpound as an off-white solid, 9.98 g, np 137C,
identified by NVR and nass ctral anal yses. -28 02/ 085892

PCT/ US02/ 12415 EXAMPLE 12 r gbeBaat i on of t- Butyl ‘Boc
3- (1H i ndazol - 4-yl oxy) pyr rcp/I 1din- 1-carboxylate 5 OC rN-Boc O~ O -/
NH;

A solution of t-butyl 3-(3-amino-2-
methylphenoxy)pyrrolidin-l-carboxylate (4.6 g, 15.4

10 mmol), potassium acetate (1.81 g, 18.5 mmol) and acetic
anhydride (5.02 g, 49.2 mmol) in benzene is treated
dropwise with isocamylnitrite (4.13 ml, 30.8 mmol), heated
at reflux temperature overnight, cooled to room
temperature and filtered. The filtercake is washed with

15 ©benzene. The combined filtrates are concentrated to give
a yvellow oil residue. The residue is purified by
chromatography (SiO,, 25% EtOAc in hexanes). The
resultant oil is dissolved in ethanol, treated with 40%
agueous NaOH, heated at reflux temperature for 45 min,

20 cooled with an ice-water bath, neutralized to pH 9 with
concentrated HCl and concentrated in vacuo. The
resulting aqueous mixture is extracted with EtOAc. The
combined extracts are washed with water and.brine, dried
over MgSO, and concentrated in vacuo to give the title

25 compound as a tan solid, 2.6 g, mp 196-198°C, identified
by NMR and mass spectral analyses.
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CH3 6CN NH2 H A solution of t-butyl 3-(3-am no-2-

nmet hyl phenoxy) pyrrolidin-|-carboxylate (4.6 g, 15.4 10 mol ),' potassium
acetate (WOR208589248.5 mml) and acetic anhydride (5.02 gpCaais2/m¥nd ) in
benzene is treated dropwise with isoanylnitrite (4.13 m, 30.8 mmol),
heated at ref lux tenperature overnight, cooled to room tenperature and
filtered. The filtercake is washed with 15 benzene. The conbined filtrates
are concentrated to give a yellow oil residue. The residue is purified by
chromat ography (Si 02, 25% Et OAc in hexapesk 13he resultant oil is

di ssolved in ethanol, treated wi th 40% aqueous NaOH, heated at refl ux
tenperature for 45 mn, 20 cooled with an ice-water bath, neutralized to
pH 9 wth cpﬂe@a&»aa&eﬂ bEL tasdtﬂncaer{t[r(a.t-@ﬂehgrlgam@nﬁbe1nr-<1&ulatzbng
aqueous m Xty QA Th corrbl ned extracts are washed
W th water af : M SOA entrated in vacuo to give
the title 25 corrpound as a tan solid, 2 6 g, np 196-198C, identified by

NVR and mass spectral | yses. -29 WD 02/ 085892 PCT/ U /12415 EXAMPLE 13
Preparation of t-Butyl 3-1Bq1- Phenyl sptfonyl)-1Hi ndaz | - N~Boc
4-yl 1 oxyl}-pyrrolidigi- 1- car boxyl ate Bl O SOZCIO Boc 0 0/ + NaR/
N N CC7N + NaH

N N

N NI

H

é02_/ \

A solution of t-butyl 3-(lH-indazol-4-

vloxy)pyrrolidin-l-carboxylate (0.303 g, 1.00 mmol) in

10 dimethyl formamide is treated with sodium hydride (80 mg,
2.0 mmol, 60% in mineral o0il) at room temperature under
nitrogen, stirred for 10 min, treated with
benzenesulfonyl chloride (0.21 g, 1.20 mmol), stirred for
18 h, quenched with H,0 and diluted with ether. The

15 organic phase is washed with H,0 and brine, dried over
MgSO, and concentrated iﬁ vacuo. The residue is purified
by chromatography (Si0O,, 20% EtOAc in hexanes) to afford
the title compound as a white solid, 0.42 g, mp 134-135°C,
identified by NMR and mass spectral analyses.

20
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H S02 D A solution of t-butyl 3-(1Hindazol -

yl oxy) pyrrolidin-1-carboxylate (0.303 g, 1.00 mmol) in 10 dinethyl

f or mam dewpD2088at ed with sodi um hydride (80 ng, 2.0 mmolPCTAGY/123151 ner al
oil) at roomtenperature under nitrogen, stirred for 10 mn, treated with
benzenesul fonyl chloride (0.21 g, 1.20 nmml), stirred for 18 h, quenched
wth HO and diluted with ether. The 15 organi c phase is washed with H20
and brine, dried over MSO4 and concentrated in vacuo. The residue is
purified by chromatography (Si02, 209 f@cian hexanes) to afford the

title conpound as a white solid, 0.4 4-135C, identified by NWR
and mass spectral analyses. 20 -30 WO 02/085892 PCT/ US02/ 12415 EXAMPLE 14
Preparation pa‘ceéaég#.@aﬂléﬂliowi:énﬂsaxfeﬁ gl LP¥YiaiAtLplano) e,
trlfluoroacetlc aC|d N—Bbc r 0 N Qz 02
Q A mixturelBrindazols e

i ndazol - 4yl ] oxy} - pyrrolldln 1- carboxylate (354 ng, 0.80 10 mml) and
trifluoroacetic acid nm) is prepared at 0C, st +at %£§n1tenperature
for 90 min. and conce _Lﬁrsd: in vacuo. The re5|39gii %ri Pl ed with
ether to afford theofltle conpound as a white s , 260 ng, np 168-169C,

N N

7 ’

N N
So7 N so; 7

2

A mixture of t-butyl 3-{[(l-phenylsulfonyl)-1H-
indazol-4-yl]loxy}-pyrrolidin-1-carboxylate (354 mg, 0.80
10 mmol) and trifluoroacetic acid (3 mL) is prepared at 0°C,
stirred at room temperature for 90 min. and concentrated
in vacuo. The residue is triturated with ether to afford
the title compound as a white solid, 260 mg, mp 168-169°C,

identified by NMR and mass spectral analyses.

15
EXAMPLES 15-22
Preparation of 1-(Arvlisulfonyl)-4-(3-pyrrolidinvloxy)-~1H-
indazole trifluorocacetic acid salt
20
(:>N~BOC (::}ug+ CF;C05
S 1a) NaH /
Y 1b) R;gSO,CI Q
[:i:I:Qﬁq 2) TFA [:i:I:?ﬁq
) y
SOZ—Rl 0

Using essentially the same procedures described
hereinabove for Examples 8-12, and employing the

25 appropriate arylsulfonyl chloride, the compounds shown in
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identified by NVMR and nmass spectral anal yses. 15 EXAMPLES 15-22 Preparation
of 1-(Arylsulfonyl)-4-(3-pyrrolidinyloxy)-1H indazole trifluoroacetic acid
salt 20 (WoBowmssshtH2+ CF3C02 /J l1la) NaH /J 0 1b) R10S02ClPQTNSBY12HFA 6: N H
S02-R10 Using essentially the same procedures described hereinabove for
Exanpl es 8-12, and enploying the 25 appropriate aryl sul fonyl chloride, the
conpounds shown in -31 WO 02/085892 PCT/US02/ 12415 Table Il are obtained
and identified by NVR and mass spectral analyses. Table Il 5 rNH2+ CF3CQO2
0/ N S02-Ri : ; 1: ; 2Q0- = chl or ophenyl
161-163 17 5 %o?gg%@%qub%lzﬁel‘&&é%lg,éﬁ%?%?h%lgyp en?/%gﬁlﬁ?% 19

5- chl or ot hi opRepEr2lyenafpsa®s 20 4- acet am do- 3- chi or ophenyl 68- 72

Table II
5
NH,* CF;CO,
j:i} 2 3L0,
O
N
SOZ_RIO
Ex. mp
No. R,, °c
15 l-naphthyl 200-201
16 2-chlorophenyl 161-163
17 2-fluorophenyl 162-163
18 3,4-dimethoxyphenyl 64-70
19 5-chlorothiophene-2-y1 102-103
20 4-acetamido-3-chlorophenyl 68-72
21 4-acetamidophenyl 110-112
22 8-quinolinyl 79
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21 4-acetam dophenyl 110-112 22 8-quinolinyl 79 -32 WO 02/085892

PCT/ US02/ 12415 EXAMPLE 23 Conparative Eval uation of 5-HT6 Binding Affinity
of Test WwWorposssas 5 The affinity of test conmpounds for tReTa&SODITNE N 5-
HT6 receptor is evaluated in the followi ng manner. Cultured Hela cells
expressi ng human cloned 5-HT6 receptors are harvested and centrifuged at
| ow speed 10 (1,000 x g) for 10.0 mn to renove the culture nedia. The
harvested cells are suspended in half volune of fresh physiol ogical
phosphat e buffered saline solution aﬁ@g@eﬂ?rifuged at the sanme speed.
This operation is repeated. The colTected cells are then honogeni zed in
ten 15 volunes of 50 MM Tris.HC1 (pH 7.4) and 0.5 nM EDTA. The honopgenate
is centrifugesmphrdfifP0rvatud@ionlcf HLATENHIinGNRgPALEIRIER! 8 Pest

col l ected. The obtained pelTet is resuspended in 10 volunes of Tris.HCl
buf fer and $EBRIEPAS ged at the same speed. The final pellet is 20
suspended in a small volune of Tris.HCL buffer and the tissue protein
content is detern‘t‘hedaff\imiitjguofstes‘stleeﬂﬁougﬂsvﬁbnnﬂse BevohenSar Bm

Al bumn is t he_p according to
t he net hod escrl %BE%EL%%&;QPA{%& %n Eﬂ tg%%g‘%fﬁén IB%%%% 25 (1951).
The vol une ﬁulh@rsds@@h@le@ebﬁlemﬁﬁamg hgmaladg:h@tl@@ PoHPbve a tissue
protein Concfééé?EbPE e 1O, 8BL8Y %d%‘éﬁ@???f@@ed@@ PLGPaLedgmenbr ane
suspensi on imes concentrated) is aliquoted in 1,0 m volunmes and
stored a0 - 701 O8Rt ¥ SUsker | H0 stibabqueft *BRAdenghe culture media. The

harvested cells are suspended in half volume of fresh

physiological phosphate buffered saline solution and
recentrifuged at the same speed. This operation is
repeated. The collected cells are then homogenized in ten

15 volumes of 50 mM Tris.HCl (pH 7.4) and 0.5 mM EDTA. The
homogenate is centrifuged at 40,000 x g for 30.0 min and
the precipitate is collected. The obtained pellet is
resuspended in 10 volumes of Tris.HCl buffer and
recentrifuged at the same speed. The final pellet is

20 suspended in a small volume of Tris.HCl buffer and the
tissue protein content is determined in aliquots of 10-25
ul volumes. Bovine Serum Albumin is used as the standard
in the protein determination according to the method
described in Lowry et al., J. Biol. Chem., 193:265

25 (1951). The volume of the suspended cell membranes is

adjusted to give a tissue protein concentration of 1.0

mg/ml of suspension. The prepared membrane suspension

(10 times concentrated) is aliquoted in 1.0 ml volumes

and stored at -70° C until used in subsequent binding
30 experiments.

Binding experiments are performed in a 96 well
microtiter plate format, in a total volume of 200 ul. To
each well is added the following mixture: 80.0 ul of
incubation buffer made in 50 mM Tris.HCl buffer (pH 7.4)

35 containing 10.0 mM MgCl, and 0.5 mM EDTA and 20 pl of
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30 experinments. Binding experinents are perfornmed in a 96 well mcrotiter
plate format, in a total volunme of 200 I. To each well is added the

fol | ow ngwoiozissse2z 80.0 gl of incubation buffer made in POTAST1485 HCL
buffer (pH 7.4) 35 containing 10.0 mM MgyC12 and 0.5 mM EDTA and 20 gl of
-33 WO 02/ 085892 PCT/ US02/ 12415 [3H -LSD (S.A., 86.0 G /mml, avail able
from Amersham Life Science), 3.0 nM The dissociation constant, KD of the
[3H LSD at the human serotonin 5-HT6 receptor is 2.9 nM as determ ned by
sat uration bidi-agmw th A.ncresasi g Muednc enteidtdlons fofor] HddrSDar el fe

reaction is éﬁbé gégd Qyo ﬁﬁe %hgaﬁlgggcgag 08f %ﬁgtgn Rf Lﬂfﬁﬁ

suspensi on. ffrc binding is Fesente o
et hi ot hepi nl’ Hﬂﬁén et denpomads S&fr@ta:dtﬁefd Efﬂ’mrecgptovmanﬂ 9lﬁMThe

reaction is akl Sléﬁgr{q@ngéO}Sﬁeﬂat%rébgoﬂabknfi%g %ZQh”chééaFQHE‘

tenperature, at which tine oun and-teceptor conplexis filtered

of f on a596 YRPFELERRELPRErO Elﬁllé%ckﬂhﬁ FeaerifR & yinide aeaddst er. The

bound conpl exheagghhioaatibeidnl ber1dosk Ls akl Q!N@Quéosaisf)eﬁglgfly and the
radi oacti vi t]¥%| S rreag%r ed.in, a Packard To Count

phot omul ti pl Y@PSREELELGr RINILRG oF St AR EHHPY 5#’6451” pe 8r8 cﬁﬂt?r) 20
scintillant uMOme’ahﬁ]oshapimw wehé . tdhe unmbohhés plkat eddedhéat 26eal g  and
counted in Jﬁ%rdTopCount(r) with atritium?20 efficiency of 31.0%
Specific bi nd| ng To the 5-HT6 receptor is defined. as the total

r adi oactliOvi t y bouHdel zegcthen ahpuallovaddtpnoronecgr ésehbe derkofom

uni abel ed mef pof06PhY. 5ok SipekActPE, PRESRAEENOLINA] YERE BOBARN! rations
© s ligand-receptor complex is filtered off on a 96 well

unifilter with a Packard Filtermate® 196 Harvester. The

bound complex caught on the filter disk is allowed to air

15 dry and the radiocactivity is measured in a Packard

TopCount®equipped with six photomultiplier detectors,

after the addition of 40.0ul Microscint®-20 scintillant
to each shallow well. The unifilter plate is heat-sealed

and counted in a PackardTopCount® with a tritium
20 efficiency of 31.0%.

Specific binding to the 5-HT6 receptor is defined. as
the total radiocactivity bound less the amount bound in
the presence of 10.0uM unlabeled methiothepin. Binding
in the presence of varying conceﬁtrations of test

25 compound is expressed as a percentage of specific binding
in the absence of test compound. The results are plotted
as log % bound versus log concentration of test compound.
Nonlinear regression analysis of data points with a
computer assisted program Prism® yielded both the IC,, and

30 the K, values of test compounds with 95% confidence
limits. A linear regression line of data points is
plotted, from which the IC, value is determined and the K,
value is determined based upon the following egquation:

K, = IC, / (1 + L/K,)

EN
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25 conpound is expressed as a percentage of specific binding in the
absence of test conpound. The results are plotted as |og % bound versus

| og concewDransssm of test conpound. Nonlinear regressionpraraiSyy1a1df dat a
points with a conputer assisted programPrism(r) yielded both the 1C50 and
30 the Kivalues of test conmpounds with 95% confidence limts. A linear
regression line of data points is plotted, fromwhich the |1C50 value is
determ ned and the Ki value is determ ned based upon the follow ng
equation: Kiwhere5D is(the cor@pntrluiwd 02/ 0BS8920PCGTFULER/ 1294384 where L
is the conceptrathng Rf ftheyadicactdive dldanths werd ANAHD 1lig e for

di ssoci ati on const ant bf the ligand for _ the receptor, both expressed in
nM Usi ng t hFaeak8a§Ptere PofR otkRgeRFedalitie®™are 5 deternined and
conpared to thoseUg@hgeﬁh@bt@ég@g byher epl esRDh3t kK¥eveDareuUads known to
denonstrate gl ndi ng tg tg recepfzﬁ The data e, shg\ﬁgyl n Tabl e
111, belPow F5BFEIRFT F8 tc%%ﬁﬁﬂdt% 858 HBFHSSK? "(‘B%e ) (nM 3 8.0
4 25.0 5 S.Bepﬁeéanaathe cOmBond8 Rhobn td4 @BmOnstbaBelObinding to

the 5-HT6 receptor. The data are shown in Table III,

below.
Table IIT
Test Compound 5-HT6 Binding Ki
(Ex. No.) (nM)
3 8.0
4 25.0
5 5.0
6 13.0
7 -
8 3.0
9 11.0
14 19.0
15 3.0
16 19.0
17 25.0
18 75.0
19 9.0
20 12.0
21 124.0
22 22.0
5-HT6 Binding Ki
Comparative Examples (nM)
Clozapine 6.0
Loxapine 41 .4
Bromocriptine 23.0
Methiothepin 8.3
Mianserin 44 .2
Olanzepine 19.5
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16 19.0 17 25.0 18 75.0 19 9.0 20 12.0 21 124.0 22 22.0 5-HT6

Bi nding Ki Conparative Exanples (nM C ozapine 6.0 Loxapine 41.4
Bronocri pworne/0g890 Met hiothepin 8.3 Manserin 44.2 O arggfisom 124955 -35
WO 02/ 085892 PCT/ US02/ 12415 As can be seen fromthe results set forth
above, the conpounds of the present invention have a high degree of 5
affinity for the 5-HT6 receptor. -36 WO 02/085892 PCT/ US02/ 12415 WHAT IS

CLAIMED IS: 1. A conmpound of formulal XQYz N(R)mWRlo 5 (n wherein
Wis S2, CO CONH, CSNH or (CH2),,; X is 0, SOn or NR11;

As can be seen from the results set forth above, the
compounds of the present invention have a high degree of

5 affinity for the 5-HT6 receptor.
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10 Yis CR12 or N, Zis CR13 or Nwith the proviso that when Y is N then Z
must be CR13; mand x are each independently O or an integer of 1, 2 or 3;
15 R6 7 RSORG/08BIRBR R6 7 RBR R9 9 9 Qis R28 NR2 RS RCTRSp124 R R2 R
NR29 RRes %4 R34 R3 R2 4 R3 R9 Rl is halogen, CN, OR14, CO2R15,
CONR16R17, CNR18NR19R20, SO02NR21R22, SOPR23 or a O - Ceal kyl, C2-Cé6al kenyl ,
C2- 20 Coal kynyl, C3-C6cycl oal kyl, cycl oheteroal kyl, phenyl or heteroaryl
group each optionally substituted; R2 is H CNR24NR25R26 or a Cl- C6al kyl
C2- Coal kenyl - , - Céeycl oal kyl, cycl oheteroal kyl, 25 aryl or
het er oar yl gvg%% Ie%?ﬁﬂg%l??%n%ﬁy substituted; -37 WO 02/085892

PCT/ US02/ 12415 R3, R4, R5, R6, R7, R8, R9, R28 and R29 are each

i ndependently H of _an gpté Ay SebsbituigdrCl- C6al kyl group; R10 is an
optionally substituted Cl-C6al kyl, aryl or 5 heteroaryl group; n and p are
each independently O or an integer of 1 _or 2; R11 is H or a Cl-Co6al kyl,
C2- Coal kenyl , C2-C6al kynyl, C3- Cécycl xa(?kyl , cycl oheteroal kyl, aryl or

e

wherein
W is SO,, CO, CONH, CSNH or (CH,),;

X is O, SO, or NR,,;
10 Y is CR,, or N;
Z is CR, or N with the proviso that when Y is N then
Z must be CR,;;
m and x are each independently 0 or an integer of 1,
2 or 3;
15
Ry o P,
Qis N—R, -
Rs N\R Oor R Ros ’
Ri R, 27 Ri R; Ry
R, is halogen, CN, OR,,, CO,R,,, CONR R,,, CNR,NR.R, ,
SONR,R,,, SOR,, or a C,-Calkyl, C,-Calkenyl, C,-
20 ‘ C,alkynyl, C,-C,cycloalkyl, cycloheteroalkyl,
phenyl or heteroaryl group each optionally
substituted;
R, is H, CNR,NR,R, or a C,-Calkyl, C,-Calkenyl, C,-
Calkynyl, C,-C,cycloalkyl, cycloheteroalkyl,
25 aryl or heteroaryl group each optionally

substituted;
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10 heteroaryl group each optionally substituted; R12 and R13 are each

i ndependently H, hal ogen or a Cl- C6al kyl, aryl, heteroaryl or Cl-C6al koxy
group eawboepsisenal |y substituted; R14 is H COR27 or a CCTEsak;

C2- Coal kenyl, C2- 15 C6al kynyl, aryl or heteroaryl group each optionally
substituted; R15 and R27 are each independently H or a Cl-C6al kyl,

C2- Coal kenyl , C2- Ceal kynyl, C3-Cé6cycl oal kyl, cycl oheteroal kyl, aryl or

het eroaryl group each 20 optionally substituted; R16, Rl7, R18, R19, R20,
R24, R25 and R26 @aregeach i pdependent |y Hgor ti I ubstituted

C1- Ceal kyl gr oup;ﬁﬁZ .‘éngs'R%g’ g%é g\é’chﬁ(ﬁ'n ében e(r%\itgi a(}lléac?lﬁ)égfsm- Céal kyl, 25
aryl or heteroaryl griéiferenderspy dhan an piskonat by subrt g ed Gn
optionally substitut e@!ﬁa@j{yﬁgkgﬁb, aryl, or heteroaryl group; or the
stereoi soners thereof or the pharppceut.icall 0 accei)ta le salts thereof.

2. The conpound akeotdi FY PRBELPRFMY WE?W\;W sC: 8621 %8, ¥ b/ 885892
PCT/ US02612415 3. Thesttawrgeatifid qaeagsding to claim 1l or claim2 wherein X

is 0. 4. The compound.according .to.any one of-claing 1 5 to 3 wherein Qis
an opt 1 onal Ty subS: TEdiBaT5e TR ol T arRorCgRste, Os0P e fahgethd hebor ding
to any one of clains dr 2p 3 wherein R10O is an optionally substituted aryl
or R, is H or a C-C,alkyl, C,-Calkenyl, C,-Calkynyl, C,-

C,cycloalkyl, cycloheteroalkyl, aryl or

11

10 heteroaryl group each optionally substituted;

R,, and R,, are each independently H, halogen or a C,-

12
C.,alkyl, aryl, heteroaryl or C,-Calkoxy group
each optionally substituted;

R,, is H, COR,, or a C,-C,alkyl, C,-Calkenyl, C,-

15 C,alkynyl, aryl or heterocaryl group each

14

optionally substituted;
R,, and R,, are each independently H or a C,-C,alkyl,
C,-C,alkenyl, C,-C,alkynyl, C,-C.cycloalkyl,

cycloheteroalkyl, aryl or heteroaryl group each

15

20 optionally substituted;
R, Ry, Ry, R, Ry, R

207 Rogr and R,, are each
independently H or an optionally substituted

167 187 19 7 25

C,-C,alkyl group;
R,, and R,, are each independently H or a C,-C,alkyl,
25 aryl or heterocaryl group each optionally
substituted; and

R,, is an optionally substituted C,-C.alkyl, aryl, oxr

23
heterocaryl group; or
the stereoisomers thereof or the pharmaceutically

30 acceptable salts thereof.

2. The compound according to claim 1 wherein W is
S0, .
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10 heteroaryl group. 6. The conpound according to any one of claims 1 to 5
wherein Y is CR12. 15 7. The conpound according to any one of clains 1 to
6 wher ei rw@ 2983892 8. The conpound according to claim1l selpegtusdzixnen the
group consisting of: 20 1-(phenyl sul fonyl)-4-(3-pyrrolidinyloxy)-1Hindol e;
4- (3-pyrrolidinyl oxy)1-(thien-2-ylsulfonyl)-1Hi ndol e;
4-{[ 4-(3-pyrrolidinyl oxy)-1Hindol-1-yl]sul fonyl }aniline;
1- (1- napht hyl sul fonyl ) -4-(3-pyrrolidinyl oxy)-1Hi ndol e;
1-[(5-chloro-1, 3 'nEtgH+ é&hﬁU&@§QAccoQ&)§§|{Qnaiilﬁ'igbg claim 2
y roI|d|nonxy) 1H-i

phenylsuﬂﬂ@ﬁ§¢%n4x(88ﬁ9rrol|d|nyloxy) 1H-i ndazol e;

1- napht hyl sul f onyl ) - 4- (3-pyrrolidinyl oxy)-1Hindazol e;

pyr
1-(
1-(
1-[(2- chlorophenyl)sulfonyl 3-pyrrolidiny| ox i ndazole; 30 1-[(2-f
Iuorophenyl)sulfo yl]-Ha ?SC%?P?%W?d¥ FYPEAYYI 15 %%ﬂag%$e DP2Z P Fne ¥
1- % 4- dpnmetthexy phieaye) s ub f Daval -dof Sopy1 1wl sdbayl ouydd 1H i ndazol e;

1-

(5 chl orat hi e quon |1-4-(3-pyrrolidinyloxy)- 35 1Hindazole; -39
VO 03] O85e0 P BT eSS

N-(2-chloro-4-{[4-(3-pyrrolidinyl oxy)-1Hindazol - |

yl ] sul fonyl } phenyl ) ace

N-(4-{[4-(3- pyrro$|d|n§$%;§§m%$+ln azo rdliﬂsu?f%%%l %eny g%%tan1de 5
8-{[4-(3- pyr¢®l$d@h9¥@k9)3ﬁkﬂ$n@%z@@t39%¢ | FeRgEl uE nFY hedr

1- (1- napht hydsgdfOmHy) - 4rbobperi di n- 4-yl oxy) - 1Hi ndazol e;

6. The compound according to any one of claims 1

to 5 wherein Y is CR,,-

15 7. The compound according to any one of claims 1

to 6 wherein 7Z i1s N.

8. The compound according to claim 1 selected from
the group consisting of:
20 1-(phenylsulfonyl)-4-(3-pyrrolidinyloxy)-1H-indole;
4- (3-pyrrolidinyloxy)l-(thien-2-ylsulfonyl)-1H-indole;
4-{[4- (3-pyrrolidinyloxy)-1H-indol-1l-yl]sulfonyl}aniline;
1- (1l-naphthylsulfonyl)-4-(3-pyrrolidinyloxy)-1H-indole;
1-[ (5-chloro-1,3-dimethyl-1H-pyrazol-4-yl)sulfonyl]-4-(3-
25 pyrrolidinyloxy)-1H-indole;
1- (phenylsulfonyl)-4- (3-pyrrolidinyloxy)-1H-indazole;
1- (1l-naphthylsulfonyl)-4- (3-pyrrolidinyloxy)-1H-indazole;
1-[(2-chlorophenyl)sulfonyl]-4-(3-pyrrolidinyloxy) -1H-
indazole;
30 1-[(2-fluorophenyl)sulfonyl]-4-(3-pyrrolidinyloxy)-1H-
indazole;
1-[3,4-dimethoxyphenyl)sulfonyl]-4-(3-pyrrolidinyloxy) -
1H-indazole;
1-[(5-chlorothien-2-yl)sulfonyl]-4-(3-pyrrolidinyloxy) -
35 1H-indazole;
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1- (1- napht hyl sul fonyl ) - 4- (pi peri di n- 3-yl oxy) - 1Hi ndazol e;
1-[(5-chlorothien-2-yl)sul fonyl]-4-(piperidin-4-yloxy)- 10 1Hindazol e;
1-[ (5- chiwoassm 2-yl ) sul fonyl ] - 4- (pi peridi n-3-yl oxy) - 1IRCIrnusaz 4¢3

1- (phenyl sul fonyl) - 4- (pi peri di n- 3- yI oxy) - 1Hi ndol e;

4-{[ 4- (pi peridin-3-yl oxy) 1Hindol -1-yl]sul fonyl }aniline; 15

1- (1- napht hyl sul fonyl ) - 4- (pi peri di n- 3-yl oxy) - 1Hi ndol e;

1- (phenyl sul fonyl) - 4- (pi peri di n-4-yl oxy) - 1H i ndol €;

4-{[ 4- (pi peN-didrchydoxyd~= 1 H+ M}quﬂll]@mym}}aﬁﬂn@aml 1-

1-(1-
1-(p
1-(p
1-

napht hyl Syhp Eﬂ%lf?n 1(}B?18ﬁ£/h%ee€aiﬁhaéw 1H i ndol o

henyl sul f on rrol 1 din-3- ony)-il—l-lndole
henyl su¥o [4-= Y67 ¢ b sz kazexhy) LH HIF‘?‘EI%)CPJe'*ly}]Sulfonyl)—

(phenyl sul foiamg}ly@_-) (ag)élﬁcraglllagl n- 3- yI oxy) 1Hi ndazol e;

1- (phenylsul f rrol t er eoi soners

t her eof ; andg't{ﬂél pf’?dréﬁ%éé %&W%’Sz) %;Zs(gfﬁi ﬁé‘?"é%%] 9. A nethod
for the treat mguinefliaedi sorder of the central nervous syst em related to
or affected by {he e n ngl} i ch
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WO 02/ 085892 /USOZ/ 12415 10. tho according to claim9 wherein

sai d di $8rder i dHrimstaso®isor der, anX| ety disorder or cognitive disorder.
5 11. The nE]I—hP@Mmﬂtﬂglé@—ﬂﬂ a0l fheF Ej M4 S ab Theth Goi-dBryisxy) -

schi zophreni a or }Pepréggfg1 1- (phenylsulfonyl)-4- (piperidin-3-
vloxy)-1H-indole;

4-{[4- (piperidin-3-yloxy)-1H-indol-1-yl]sulfonyl}aniline;

15 1-(l-naphthylsulfonyl)-4- (piperidin-3-yloxy)-1H-indole;
1- (phenylsulfonyl)-4- (piperidin-4-yloxy)-1H-indole;
4-{[4- (piperidin-4-yloxy)-1H-indol-1-yl]lsulfonyl}aniline;
1-(l-naphthylsulfonyl)-4- (piperidin-4-yloxy) -1H-indole;
1- (phenylsulfonyl)-5-(pyrrolidin-3-yloxy)-1H-indole;

20 1-(phenylsulfonyl)-6-(pyrrolidin-3-yloxy)-1lH-indole;
1- (phenylsulfonyl)-6- (pyrrolidin-3-yloxy)-1H-indazole;
1- (phenylsulfonyl)-5-(pyrrolidin-3-yloxy)-1H-indazole;
the stereoisomers thereof; and
the pharmaceutically acceptable salts thereof.

25

9. A method for the treatment of a disorder of the
central nervous system related to or affected by the 5-
HT6 receptor in a patient in need thereof which comprises
providing to said patient a therapeutically effective
30 amount of a compound of formula I as claimed in any one
of Claims 1 to 8; or a stereoisomer thereof or the

pharmaceutically acceptable salts thereof.
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12. The met hod according to claim 10 wherein said disorder is Al zheiner's
di sease or Parkinson's disease. 10 13. The nethod according to claim10
wher ei n swDMd2/08883Drder is attention deficit disorder. 14. paTaisar/maceuti cal
conposition which conprises a 15 pharnaceutically acceptable carrier and a
conmpound of formula | as clainmed in any one of Clains 1 to 8, or a

stereoi soner thereof or the pharmaceutically acceptable salts thereof. 20
15. The conposition accordi ng to cI aim 14 having a formula | conpound

wherein X is 0; tut e " | o
Sl(?y su% £ tute aro:#?ﬁﬁd el &h Y "%éldéﬂy SPPUR

R10 is an opt| on het eroary| group. :

process for GiRoRRehakatd dHIT Lewipirind Ftxiely %Olfd%l%lh corrprl ses one
of the foll QA+ 3% &l s888k+Ng a conpound of formula (B) -41 WO

02/ 085892 PCT/ 802/12415 XIQN (R)mH (B) wherein m Q X Y, Zand R
are as defined in claiml1, wth an appropriate sul phonyl ating, acyl ating,
5 car baneyl ati ng,11 hi onleéha@ﬂydcatalmgar@mg ato nglaim @lwtydwdimgsaagent

cont ai ni ng t‘%lr 1sRlOc1'\1NV\h re R10 is C? deésl;nerg above and Wis SQ21 CQ,
CONH, CSNH %ff)p A reactant s pro"?ec? &8 0N’ reactive sites

12. The method according to claim 10 wherein said
disorder is Alzheimer'’s disease or Parkinson’s disease.

10
13. The method according to claim 10 wherein said

disorder is attention deficit disorder.

14. A pharmaceutical composition which comprises a
15 pharmaceutically acceptable carrier and a compound of
formula I as claimed in any one of Claims 1 to 8; or a
stereoisomer thereof or the pharmaceutically acceptable

salts thereof.

20 15. The composition according to claim 14 having a
formula I compound wherein X is O; Q is an optionally
substituted 3-pyrrolidinyl group and R, is an optionally
substituted aryl or heteroaryl group.

25

16. A process for the preparation of a compound of

formula I which comprises one of the following:

30

a) reacting a compound of formula (B)
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10 and/or on reactive substituent groups as required, and renoving any
protecting groups, to give a corresponding conpound of forrmula (l1); or b)
renovi ng wWOoprosse1i ng group froma conpound of 15 fornmul RCEMSN2/ X4 0 z
XN (RL)mWR1I0 (C) whereinm W X Y, Z, R and R10 are as defined in
claim 1, and 20 R6 R7 RB R6 R7 RBR R6 R7T RBR R 9 Q is 9 RRE NP Rs NR
or R " PS5 R9I5R8 RARBRRM RBRPRAIRIR9 -42 WO 02/085892

PCT/ US02/ 12415 where P is a protecting group to give a correspondi ng
conpound of fornula (1) wherein R2 is K-Qr c¢) alkylating a conpound of
formula (1) as defined in 5 claiml V\/ne eln R2 is hydrogen with an

al kyl ati ng agent of fornula R2-L V\/ner 3(\5 a | eaving group, such as
hal ogen, and R2 is as defined in claim epting hydrogen to give a
correspondi ng conpound of formula (I d) converting a conpound of
formula (1) having a l)m

®)

wherein m, Q, X, Y, Z and R, are as defined in claim 1,
with an appropriate sulphonylating, acylating,
5 carbamoylating, thiocarbamoylating, arylating or
alkylating agent containing the group:
R,,~W-
where R,, is as defined above and W is SO,, CO, CONH, CSNH
or (CH,)

10 and/or on reactive substituent groups as required, and

. ; saild reactants protected on reactive sites
removing any protecting groups, to give a corresponding
compound of formula (I);
or “

b) removing a protecting group from a compound of

15 formula (C):

x~-
A
P
¥ N
(Rl)m WRIO

©

wherein m, W, X, Y, Z, R, and R jare as defined in claim

1, and
20
Rq Rg
R¢ Ry
Qs N—P
Of R Rog ;
R 2
4 Rj Rag
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reactive substltuent group to a different conmpound of fornula |I; or e)
converting a basic conpound of formula (1) to an 15 acid addition salt or
Vi ce ver swoO 02085822 met hod for the preparation of a conpounacefusof/axnul a |e
20lQ X 'V I N (R) mSO2R10 (le) wherein Xis 0, SO or NR,; 25Y
is CRI2 or N, Zis CR13 or Nwith the proviso that when Y is N then Z nust
be CR13; mis O or an integer of 1, 2 or 3; -43 WO 02/085892

PCT/US02/ 12415 R~ 7 RB R6 7 RBRR-R7T RBRR-99 Qis RRE NRZ RRN R
RR N R29 or wRRrR2® iR3 & pr REFR M RIORXO tR Jisvehad GHRTKes®eNdRE4, CO2R15,

CONRLBRL7, CNREBNREPR20, £ 0, SAANR2 L2 i 312 % OF sau¢L- CBal kyl ,  C2- CBal kenyl
C2- 5 CBal kynyl, C3- Cécycl oal kyl, cycl oheterdal kyl, phenyl or heteroaryl

group each &ptionally substituted; R2 is H CNR24NR25R26 or a Cl- C6al kyl,
C2- Cobal kenyle) C2alkylating a compound of formula (I) as defined in

5 claim 1 wherein R, is hydrogen with an alkylating agent of
formula R,-L wherein L is a leaving group, such as
halogen, and R, is as defined in claim 1 excepting
hydrogen to give a corresponding compound of formula (I);
or

10 4) converting a compound of formula (I) having a
reactive substituent group to a different compound of
formula I;
or
e) converting a basic compound of formula (I) to an

15 acid addition salt or vice versa.

17. A method for the preparation of a compound of

formula Ie

20
Q
X
I
z Y
o
~ /
)N

(Rl)m SOZRIO
Ie)
wherein
X is O, SO, or NR,,;
25 Y is CR, or N;

Z is CR, or N with the proviso that when Y is N then
Z must be CR

m is 0 or an integer of 1, 2 or 3;

137/
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Céal kynyl , C3-Cé6cycl oal kyl, cycl oheteroal kyl, 10 aryl or heteroaryl group
each optionally substituted; R3, R4, R5, R6, R7, R8, R9, R28 and R29 are
each i ndewerndesishy H or an optionally substituted Cl- CoalPkylusgrodpy 15 R10
is an optionally substituted Cl-C6al kyl, aryl or heteroaryl group; n and p
are each independently O or an integer of 1 or 2; RlI1is Hor a ‘

Cl- Coal kyl, C2-Co6al kenyl, C2-C6al kynyl, C3- 20 C6cycl oal kyl

cycl ohet eroal kyl, aryl or heteroaryl group each optionally substituted;

R12 and R13 are each indep dﬁptly H RaReBen or a Cl- Hk aryl,

het eroaryl or Cl1-C6al ko R, each o IIy substlt 925 R14 is H,
COR27 or a Cl- Ceafdyl , Ceal kenyl , yny orNﬁ@geroaryl
group each optionally™8 ted BR7 are Bpendently H or
a Cl-Coal kyl, C2-Co6al kerfylr, alk%ﬁy RG3- Cécycl o ‘kyg,Rgo

cycl ohet eroal kyl, aryl or heteroaryl group each optionally substituted,
-44 WD 02/ 085892 PCT/ US02/ 12415 R16 , R17 , R18 , Rig, R0, R4 , R25
and R26 are each Rnd@;p@md@@tdm idnor oan, ogbuop,alﬂymstéubstlcmgah CGaI kyI
group; R21 and R2Z ar endent | H or,.a .Cl-
het eroaryl group eachgeooﬁgin ral g@q" Wstd t tgif"lké"n]d SEPBSX%‘%?Y&UU onal I y
substituted G - Cbal kyd,alaypll,of,~C,cycloalkyl, cycloheteroalkyl,

phenyl or heteroaryl group each optionally

substituted;

R, is H, CNR,NR,R, or a C,-Calkyl, C,-Calkenyl, C,-
C.alkynyl, C,-C,cycloalkyl, cycloheteroalkyl,

10 aryl or heterocaryl group each optionally
substituted;
R,, R,, R,, R, R,, R, R, R, and R,, are each

independently H or an optionally substituted C,-
C.alkyl group;

15 R,, 1s an optionally substituted C,-C.alkyl, aryl or
heteroaryl group;

n and p are each independently 0 or an integer of 1

or 2;
R, is H or a C,-C,alkyl, C,-C,alkenyl, C,-Calkynyl, C,-
20 C,cycloalkyl, cycloheteroalkyl, aryl or

heterocaryl group each optionally substituted;

R,, and R,, are each independently H, halogen or a C,-
C,alkyl, aryl, heteroaryl or C,-C.alkoxy group
each optionally substituted;

25 R,, is H, COR,, or a C,-C,alkyl, C,-Calkenyl, C,-
C,alkynyl, aryl or heterocaryl group each
optionally substituted;

R,; and R,, are each independently H or a C,-Calkyl,
C,-C.alkenyl, C,-Calkynyl, C,-C,cycloalkyl,

30 cycloheteroalkyl, aryl or heteroaryl group each

optionally substituted;
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het eroaryl group which process conprises reacting a conpound of forrmula 10
XIX1Q X.\"Y 1Z N(RI)mH (XIX) wherein X, Y, Z, mand Q are as,
descri bedwbaresisabove 15 with a sul fonyl chloride, RLOSORECT/ushBiRIfH R0 isS
as described hereinabove in the presence of a base to give the desired
conpound of fornula le. -45

R R R R

independently H or an optionally substituted C,-

R R,,, R,, and R, are each

167 177 187/ 19/ 207

C.,alkyl group;
R,, and R,, are each independently H or a C,-Calkyl,
5 aryl or heterocaryl group each optionally
substituted; and
R

23

is an optionally substituted C,-C.alkyl, aryl, or
heteroaryl group

which process comprises reacting a compound of formula

10 XIX

Q
X
e
P
~ /
/N

(Rpm :
(X1X)

wherein X, Y, Z, m and Q are as described hereinabove

15 with a sulfonyl chloride, R, SO,Cl, wherein R, is as
described hereinabove in the presence of a base to give
the desired compound of formula Ie.
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