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10 BACKGROUND OF THE INVENTION

Various central nervous system disorders such as
anxiety, depression, motor disorders, etc., are believed
to involve a disturbance of the neurotransmitter 5-

15 hydroxytryptamine (5-HT) or serotonin. Serotonin is
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

20 others. The effects of serotonin are regulated by the
various 5-HT receptor subtypes. Known 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.

25 The recently identified human 5-hydroxytryptamine-6
(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

30 accumbens, dentate gyrus and CAl, CA2 and CA3 regions of



several diencephalic nuclei, anygdala and in the cortex. Northern blots
have reveal ed that 5-HT6 receptor nRNA 5 appears to be exclusively present
in the brapm2/osdssh |ittle evidence for its presence in peciraiser/slsi1i ssues.
The high affinity of a nunber of antipsychotic agents for the 5-HT6
receptor, in addition to its nRNA localization in striatum olfactory
tubercl e and nucl eus accunbens 10 suggests that sone of the clinical
actions of these conmpounds may be nedi ated through this receptor.

Theref ore, SthEchiepeprmpusi gahdwear éevelEeved PofiBe vecepbpenrRER use in
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potential use in the treatment of certain CNS disorders

such as anxiety, depression, epilepsy, obsessive

15 compulsive disorders, attention deficit disorder,
migraine, cognitive memory enhancement (e.g. for the
treatment of Alzheimer’'s disease), sleep disorders,
feeding disorders (e.g. anorexia and bulimia), panic
attacks, withdrawal from drug abuse (e.g. cocaine,

20 ethanol, nicotine and benzodiazepines), schizophrenia, or
the like; or in the treatment of certain gastrointestinal
disorders such as irritable bowel syndrome.

Therefore, it is an object of this invention to
provide compounds which are useful as therapeutic agents

25 in the treatment of a variety of central nexrvous system
disorders related to or affected by the 5-HT6 receptor.

It is another object of this invention to provide
therapeutic methods and pharmaceutical compositions
useful for the treatment of central nervous system

30 disorders related to or affected by the 5-HT6 receptor.

It is a feature of this invention that the compounds
provided may also be used to further study and elucidate
the 5-HT6 receptor.



WO 02/ 085853 PCT/ US02/ 12512 These and ot her objects and features of the

invention wl|

becone nore apparent by the detailed description set forth

her ei nbel wa.02888EMVARY OF THE | NVENTI ON The present i nvenPCoruspr/@sizies a
conmpound of formula | RO RBR7T Ros (CRSR6)p Nx (CRRR3) R, i R4 \~
rz N (I) VIRL2 m12 (1) wherein 10 Wis SO2, CO, CONH, CSNH or (CH2),,;

Xis 0, SOY or

NR13; Yis CR14 or N Zis CR15 or Nwith the proviso that

when Y is Nthen Z nust be CR15; 15 mand x are each independently 0 or an

i nteger of 1,
3; Rl is hal
SO, R25, or

2 Brese andmihenrebiects i audpienfantey ah theeger of 1,.2 or

DYEEn + LDh v@ﬁ,bé@o’ﬁé?mo@\!ﬁ@@@m t GNRAONRZI1225 129 SO2NR23R24,
a Cl-Ceal kyl, C2-C6al kenyl C6al Kynyl , C3-Cécycl oal kyl

cycl ohet eroa‘ﬁ%%l‘l’rlptp}%hﬁetor q’f@’cl'érl%%’??}n]@?%‘a’b- each optionally

5 SUMMARY OF THE INVENTION
The present invention provides a compound of formula
T
Ry, s
ISt Ry
(CRsRg),
(CRRpE I,
(R1)m WR12
ey
wherein
10 W is SO,, CO, CONH, CSNH or (CH,),;
X is 0, SO, or NR,,;
Y is CR,, or N;
Z is CR,, or N with the proviso that when Y is N then
Z must be CR,;
15 m and x are each independently 0 or an integer of 1,
2 or 3;
n and p are each independently an integer of 1,. 2 or
3;
R, is halogen, CN, OR,, CO,R,, CONR,R,, CNR,NR,R,,,
20 SO,NR,.R,,, SOR,,, or a C,-Calkyl, C,-C.alkenyl, C,-

C,alkynyl, C,-C,cycloalkyl, cycloheteroalkyl,
phenyl or heterocaryl group each optionally
substituted;



substituted; -3 WO 02/085853 PCT/ US02/ 12512 R2, R3, R5, R6, R7, R8, R9,
R10 and R11 are each independently H or an optionally substituted Cl-

Coal kyl gwouwpns¥®s3is H CNR26NR27R28 or a Cl- Ceal kyl, C2- e6alusenyisi2 C2- 5
Céal kynyl , C3-C6cycl oal kyl, cycl oheteroal kyl, aryl-or heteroaryl group
each optionally substituted; Rl12 is an optionally substituted Cl-C6al kyl,
aryl or heteroaryl group; 10 y and w are each 0 or an integer of 1 or 2;
R13 is H or a Cl-C6al kyl, C2-C6al kenyl, C2-C6al kynyl, C3- C6cycl oal kyl

cycl ohet er oal k_yI ar I et ey oaryl group h gOP n substi t ut ed;

R14 and R15 are ¥‘ nglépegde%{ﬂyﬁlﬂ ’%m %g’e%?@r oy éng %%h&al kyl , ar yI

het eroaryl or Cl CGaI knx@emtlezadh mtammtwmﬂm%@tm@i@

COR29 or a Cl-Céal kyl g@% %l C2- Co6al kynyl, aryl or heteroaryl
group each opti onaIIy sug ute 20 R17 and_R29 are each |nde8endently H
or a Cl-C6al kyl, RC2sCHal K¥RyNR.,R2- €5aPk Fayt-2 1Eylosbyd8akrpy L

cycl ohet gr oal kyI arylcanﬁgﬁgz@m@rad CcgEaBR1R3ah) coplibaaakkpasubstitut ed;
R18, R19, R20, RR1, R2Z R27 8 are eac%}é?pl ndependently H or an
optionally substituted®i: Q%é}ekfyef Ytolp; TR ST N o

i ndependently H or a GluiBaltued; aryl or heteroaryl group each optionally
substituted; and

R,, 1s an optionally substituted C-C,alkyl, aryl or
heteroaryl group;
10 v and w are each 0 or an integer of 1 or 2;
R,, is H or a C,-C,alkyl, C,-Calkenyl, C,-Calkynyl, C,-

C.cycloalkyl, cycloheteroalkyl, aryl or
heteroaryl group each optionally substituted;
R,, and R, are each independently H, halogen or a C -
15 C,alkyl, aryl, heterocaryl or C,-Calkoxy group
each optionally substituted;
R, is H, COR,, or a C,-Calkyl, C,-Calkenyl, C,-
C,alkynyl, aryl or heteroaryl group each
optionally substituted;

20 R

17

and R,, are each independently H or a C,-Calkyl,
C,-C,alkenyl, C,-Calkynyl, C,-C,cycloalkyl,
cycloheteroalkyl, aryl or heteroaryl group each
optionally substituted;
R R R R R
25 independently H or an optionally substituted C, -

R R,, and R,, are each

187 197/ 207 217 227 267

C.,alkyl group;

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

30 R, is an optionally substituted C,-Calkyl, aryl, or

25
heteroaryl group; or
the stereoisomers thereof or the pharmaceutically
acceptable salts thereof.
The preseht invention also provides methods and

35 compositions useful for the therapeutic treatment of
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30 R25 is an optionally substituted Cl-C6al kyl, aryl, or heteroaryl group;
or the stereoisoners thereof or the pharnmaceutically acceptable salts

t her eof . Wbhe2fpsssent i nvention al so provi des nethods and P8F/usompmssiti ons
useful for the therapeutic treatnment of -4 WD 02/085853 PCT/ US02/ 12512
central nervous systemdisorders related to or affected by the 5-HT6
receptor. The present invention further provides a nethod for the
preparation of conmpounds of formula | and a conmpound 5 useful therefor.
DETAI LED DESCRI| PTLON OF THE | NVENTI T hydr. tgm 2r HT6
receptor is c%lr?e ofl e s Y rl\,(\aéceénntdgrgeggi% c%)r sr)éﬁo e |t entl farﬁ_g%b)(? nol ez:ul ar
10 cl oni ng. blyt§h@b|5l—|HtI§,6 tedentdra w de range of therapeutic conmpounds used
n psychiatry, Coupl efoiddt il drtich04hBEncd ShihkidOm inbcklol cai n has
stinmul ated signi I nterest 1 n new conpounds which are capabl e of

i nteract i ng thiet Prepagritdan wf samporadeprdr Lo ddedefrd F5 IHBLE S e no
known fukly selreat irvver@gy sts. Significant efforts are being nmade to
understand the possible role of the 5-HT6 receptor in psychiatry,
cognitive dysfunction, [ nood and t he

|l i ke. To that end, conpoth Ty 20 affinity for
the 5-HT6 recept (Iheaﬁelg;aim&drwzﬁ:@ngtnte lﬁot(h? Ha:EG)arra:lefbuqr tilse osteudt of t he
> HI6 recentole 4Rda%odialenldalo JigY aReU o ORI dd) ) GrdiicRanapnt of

central nervous system ur prising Z%r?z S now een found that
25 het edBcy & lpndinigoxy Lts teftighiyey dro Pamionéb dlamge of therapeutic

compounds used in psychiatry, coupled with its intriguing

distribution in the brain has stimulated significant
interest in new compounds which are capable of
interacting with or affecting said receptor. At present,

15 there are no known fully selective agonists. Significant
efforts are being made to understand the possible role of
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

20 affinity for the 5-HT6 receptor are earnestly sought both
as an aid in the study of the 5-HT6 receptor and as
potential therapeutic agents in the treatment of central
nervous sgystem disorders.

Surprisingly, it has now been found that

25 heterocyclylalkoxy-, -thioxy- or -aminobenzazole
derivatives of formula I demonstrate 5-HT6 affinity.
Advantageously, said benzazole derivatives may be used as
effective therapeutic agents for the treatment of central
nervous system (CNS) disorders associated with or

30 affected by the 5-HT6 receptor. Accordingly, the present
invention provides heterocyclylalkoxy-, -alkylthio- or

-alkylaminobenzazole derivatives of formula T



derivatives of fornula | denonstrate 5-HT6 affinity. Advantageously,
benzazol e derivatives nmay be used as effective therapeutic agents for
t r eat mentwofo2083853 al nervous system (CNS) di sorders asso®catisd2/wistih o
affected by the 5-HT6 receptor. Accordingly, the present invention
provi des heterocyclyl al koxy-, -alkylthio- or -alkylam nobenzazol e
derivatives of formula I -5 WD 02/085853 PCT/US02/12512 RO R8 R7 Rio
(CR5R6)p R11 N X-(CRZR3)n R4 \\\ I Z NI mW12 (I) wherein Wis
CO, CONH, CSNH or (CH2)X; X is O, SOY or NR,.3Rs5 Y is CRl4 or N, Z i

CR15 or Nwith the proviso that when Y ispN

are each independently 0 or an integer of %,

i ndependently an integer of 1, 2 or 3; Rl j

CONR18R19, CNR20ONR21R22, SOZNI'«’23I'~224/,(C§2
X

C2- Coal kenyl

C2-

RZ nust be CR15; m an
Rﬁ; 10 n and p are e
grogete CN, OR16, CO2R1
513110KR a Cl1-Ceal kyl,
4
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wherein
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20

25

W is S0O,, CO, CONH, CSNH or (CH,),;

27
X is 0, SO, or NR
Y is CR,, or N;
Z

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

137

Z must be CR,;

m and x are each independently 0 or an integer of 1,
2 or 3;

n and p are each independently an integer of 1, 2 or
3;

R, is halogen, CN, OR,, CO,R,, CONR,R,, CNR,NR,R,,,
SO,NR,.R,,, SOR,,, or a C,-Calkyl, C,-Calkenyl, C,-
Csalkynyl, C,-C.cycloalkyl, cycloheteroalkyl,
phenyl or heteroaryl group each optionally
substituted;

., R, R, R R

independently H or an optionally substituted C, -

R,, R

2

R R,, and R,, are each

5/ 67 77 8 s 97 10
C.alkyl group;

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

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

heteroaryl group;
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C6al kynyl , C3-C6cycl oal kyl, cycl oheteroal kyl, 15 phenyl or heteroaryl group
each optionally substituted; R2, R3, R, R6, R7, R8 , RO, R10O and Rll
are each wodepesssently H or an optionally substituted Cl- pCoaiSkyi25¢2 oup; 20
R4 is H CNR26NR27R28 or a Cl-Ceal kyl, C2-C6al kenyl, C2- C6al kynyl ,

C3- C6cycl oal kyl , cycl oheteroal kyl, aryl or heteroaryl group each
optionally substituted; R12 is an optionally substituted Cl-C6al kyl, aryl
or 25 heteroaryl group; -6 WO 02/085853 PCT/US02/12512 y and w are each 0
or an integer of ¥ @rd2y RS ¢8CH drom @- CBELEGY, o€21 GBul kenyl

C2- C6al kynyl , Cogycliogl-kyl ¢ te o aryl- group
each opti onal |y s%lbs%igt%tgia #5C @gigyfméagréytg%ﬁi?lngeg %g]g%ﬁﬁlp e

hal ogen or a Cl- Csal k@]‘dcy%}ﬂﬂ ket &¥GdNStGraetbal IBFW GFoup each
optional Iy substitut edhef?éﬁoaﬁytl gm%@éhaol@&l&ﬁalkyl subgt Loat&enyl , C2-

Céal kynyl,, , aryl or heteroar up. e n substl tut d; R17
and R29 a e each ﬁmd%%én%en?%? 'I%agl? éﬂ%g?y f alll%%% &=
C2- CBal kynyl, C3- Cécyct@dllyil, arpycl @hete&ro@mydqur ar,ycC, adJkdx@’t gn:@a:rgll gr oup

each optlonally subst ed; 1, R22, R26, R27 and R28
are each mdependentlyle or %}g%& a%} B%gtlﬁted Cl- Coal kyl group;

R23 and R24 are e&ehliinﬂep@ﬁaﬁn@lfyaI-Cmcsalblch@J-ICy@lkenyl C,-
Calkynyl, aryl or heteroaryl group each
10 optionally substituted;
R,, and R,, are each independently H or a C,-Calkyl,

C,-C.alkenyl, C,-C.alkynyl, C,-C,cycloalkyl,
cycloheteroalkyl, aryl or heterocaryl group each
optionally substituted;
o Ry, Ry, R,, R

15 R R a6t
independently H or an optionally substituted C,-

187 201 Borr Ry R,, and R,, are each

C.alkyl group;

R,, and R,, are each independently H or a C,-Calkyl,
aryl or heteroaryl group each optionally
20 substituted; and
R,, is an optionally substituted C,-C,alkyl, aryl, or

heteroaryl group; or
the stereoisomers thereof or the pharmaceutically
acceptable salts thereof.

25 As used in the specification and claims, the term
halogen designates Br, Cl, I or F and the term
cycloheteroalkyl designates a C,-C,cycloalkyl ring system
containing 1 or 2 heteroatoms, which may be the same or
different, selected from N, O or S and optionally

30 containing one double bond. Exemplary of the
cycloheterocalkyl ring systems included in the term as
designated herein are the following rings wherein X, is
NR, O or S and R is an optional substituent as described
hereinbelow.

35



aryl or heteroaryl group each optionally 20 substituted; and R25 is an
optionally substituted Cl-C6al kyl, aryl, or heteroaryl group; or the

st er eoi sowerog/083883 eof or the pharnmaceutically acceptabl epsaluss2/143¢z eof . 25
As used in the specification and clains, the term hal ogen designates Br,
G, I or Fand the term cycloheteroal kyl designates a C5-Cr7cycl oal kyl ring
system containing 1 or 2 heteroatons, which may be the sanme or different,
selected fromN, 0 or S and optionally 30 containing one doubl e bond.

Exenpl ary of the cycl oheteroal ring_sysiens pngjudeﬂll the term as
designated herein are foIIo i n rlngghghereug |§“N 0 or Sand R

is an optional substitu t as dexérlbed rei nbexjow. 35 N? WO 02/ 085853
PCT/US02/ 12512 r-NNR/1 X1 X1 X1 XI N X, X XL X1 X, N NR R
Simlarly, as used in the specifjication and clalns t he tern1heteroary|

designates a 5- to 10-menbered s onmatx,¢ ing 1, 2 or 3
het eroat ons, whi ch may_bg the sape or d(ff ren ;Elec ed fromN, 0 or S.
Such heteroaryl ring systens i ncfude pyrrétyl, a?olyl lyl,

y

t hi azolyl, imdazolyl, furyl, thienyl, qU|noI|n i soqui nol i nyl,
i ndol i nyl , benzothienyl,

Similarly, as used in the specification and claims,

the term heterocaryl designates a 5- to 1l0-membered

5 aromatic ring system containing 1, 2 or 3 heteroatoms,
which may be the same or different, selected from N, O or
S. Such heterocaryl ring systems include pyrrolyl,
azolyl, oxazolyl, thiazolyl, imidazolyl, furyl, thienyl,
guinolinyl, isoquinolinyl, indolinyl, benzothienyl,

10 benzofuranyl, benzisoxazolyl or the like. The term

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

20+
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+l1 halogen

15 atoms which may be the same or different.

In the specification and claims, when the terms
C,-C,alkyl, C,-C,alkenyl, C,-C,alkynyl, C,-C,cycloalkyl,
cycloheteroalkyl, phenyl or heteroaryl are designated as
being opt&onally substituted, the substituent groups

20 which are optionally present may be one or more of those
customarily employved in the development of pharmaceutical
compounds or the modification of such compounds to
influence their structure/activity, persistence,
absorption, stability or other beneficial property.

25 Specific examples of such substituents include halogen
atoms, nitro, cyano, thiocyanato, cyanato, hydroxyl,
alkyl, haloalkyl, alkoxy, haloalkoxy, amino, alkylamino,
dialkylamino, formyl, alkoxycarbonyl, carboxyl, alkanoyl,
alkylthio, alkylsuphinyl, alkylsulphonyl, carbamoyl,

30 alkylamido, phenyl, phenoxy, benzyl, benzyloxy,

- _g-



10 benzofuranyl, benzisoxazolyl or the like. The term hal oal kyl as used
herein designates a C. H2n+l group having fromone to 2n+l1 hal ogen atons
whi ch nmaywbeznssssszane or different and the term hal oal korgTasorusxsd2 her ei n
desi gnates an OC. H2n+1 group having fromone to 2n+1 hal ogen 15 atons
which may be the sane or different. In the specification and clains, when
the ternms Cl-C6al kyl, C2-C6al kenyl, C2-C6al kynyl, C3-Cr7cycl oal kyl

cycl ohet eroal kyl, phenyl or heteroaryl are designated as being optionally
substi t ut ed, hebercupsivi utey heirmpsardl wir ctivetreheperombkyy) pPesent may be

one or more ofciHRsky1CUSLANB! | by LEPAOYSdATodls HENRL OPEENOf

phar maceuti ca onpounds of the nodification such conpounds to
i nfl uence th%1¥y%t$H%FE?e/a@YP%?%%lypeQs$s%%%%%ltu%%%%hTﬁYdhe stability or

ot hler dbene}‘ | 5+ 8&eRE OPEfhyn ZBy Specmé CEexagPples ohbstLtushbst i g uent s

I NCl ude 0 ato , nitro ano ya (0] nat o r.ox
oy g oA RO e SR, o ¢Efea fl80n STLDPVENRL O AN Lol KX
formyl, aIkomypabéohyheaﬂambdhy&nché&amm@Imaya¢@ytahm0qpaiaylxuphlnyI

benryl oxy, - PaeGEP ST DotheS pr oS RSP con YT e s ) o

cycloheteroalkyI)Pb@rmeyeﬁba¢&ylyg@@@@@tabl%f%ahb$ymﬁﬂﬁ@@eﬁnﬂl®m%dor | ower

al kyl grOUpSadJ¥9i8§|éaltoféiﬁ&@%5'té“%%ﬁp@@ﬂdbéf poemend - T en any of the
foregoi ng substituents,5 rep resents or contains an al kyl substituent group,

this beplP‘?ﬁé%?e‘éFlﬁfﬁé%%h%‘bc%ﬁ’ﬂéﬁ%‘? LoHt aF P % OPH%SP HfEfFerably up to
6, nmore prefeipblyidp hedbo€RldOrc AtloydrolRhamiasedt t€ad ) ymaTsept abl e salts

may be any acifl,addition.palt LQLued: by g goppound.of;forulgl and a
nitric, sulfonic, p-toluene sulfonic, methane sulfonic
acid or the like.

15 Compounds of the invention may exist as one or more
stereoisomers. The various stereoisomers include
enantiomers, diastereomers, atropisomers and geometric
isomers. One skilled in the art will appreciate that one
stereoisomer may be more active or may exhibit beneficial

20 effects when enriched relative to the other
stereocisomer (s) or when separated from the other
stereoisomer(s). Additionally, the skilled artisan knows
how to separate, enrich or selectively prepare said
stereoisomers. Accordingly, the present invention

25 comprises compounds of Formula I, the stereoisomers
thereof and the pharmaceutically acceptable salts
thereof. The compounds of the invention may be present
as a mixture of stereoisomers, individual stereoisomers,
or as an opticaly active form.

30 Preferred compounds of the invention are those
compounds of formula I wherein W is SO, or CO. Also
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,,.

35 Further preferred compounds of the invention are those



10 pharnmaceutically acceptabl e acid such as phosphori c,

sul furic,.hydrochloric, hydrobromc, citric, maleic, rmalonic, mandelic,
succi ni c,wbuwn#®siss3 acetic, lactic, nitric, sulfonic, p-t@cuarsezssisonic,
met hane sulfonic acid or the like. 15 Compounds of the invention may exi st
as one or nore stereoisoners. The various stereoisoners include
enantionmers, diastereoners, atropisoners and geonetric isomers. One
skilled in the art Wil | preci ate that one stereoi soner may be nore
active or nEPMREIHBIR He rfg?ﬁf@ﬂeﬁ Doheedct Runkieh EhrddiedT el ative to the

ot her stere@t%er&rz@ﬂ) ﬂoﬁﬁ‘%cﬂ?@ﬂ@ﬁﬂﬂﬁ@%@cﬁd\%d Sérﬁi@pllsyrrer(S)
Addi tional ly, the skl %tftlsan kno how to separate, e HCH1

sel ectively prepatre dhedtSoffrs. aétor & Cijrlé“ﬁ?rﬂ@@"éf + iYvention
25 conpri se.ﬁezmmmmds eng Fortht ent], (tém:lstaear eﬂi:smrezr -8y1 )t her epfinyid I he
phar maceyti cal l ccetables t t her.epf unds of t he invention
may be. pPescieom XL TR R W B and SRR e 25 ier s

or as an optheaadgy muhs:fmrtrndsor Wmmédmmqhﬂnudmuﬁd thhe devent i on are

those conp nJ‘]'Jlt?o '3)‘“@&ﬂt\0fér§cs§%éﬂ aﬁt% Nl sp e IR Ied are

t hose conpounds of for wherein IS . Anot roup o preferred
conpounds ofdaseg ikafediqrain - ar%lqlhcﬁé@%tdrﬁ{ﬁiﬁd% enhtalq, WHeEEn Y is

CR14. 35 Furdyieio Prafiefdyeth flﬁﬁix'd%ﬁﬁlntlaolﬁcﬂ o mosse -9 WO
02/08585 PCT/ S02/ 512 l‘t?(r)}g?p{) 83 f ‘formul a_l erein R |s an aryl or
het er oary! é‘é"'r?“bgptl (5- t?glt]iytlut ¢ Grd I 1 fples of R12
are aryl e. g:s)abhenyl aninapht{@ycC,) atkyhaehénoar §ik -€Cg-C, anhyenamllﬁsuch as
thien-2-yl) fgfﬁyf,nq%xLC;alkoxy)carbonyl, carboxyl, (C,-C,)alkanoyl,

(C,-Cy)alkylthio, (C,-C,)alkylsulphinyl, (C,-C,)alkyl-

sulphonyl, carbamoyl, (C,-C,)alkylamido, phenyl, phenoxy,

15 Dbenzyl, benzyloxy, heteroaryl and cycloheteroalkyl or (C,-

C,)cycloalkyl groups. Such optionally substituted groups

for R,, are also examples of aryl or heteroaryl for each

of R,, R, Ry, Ry, Ry, Ry, R,, R,, R,, R, and R,.

More preferred compounds of the invention are those

13 7 147 157 167 177/ 237

20 compounds of formula I having one or more, e.g. all, of
the following values: W is SO,; X is 0; and n is 1.
Another group of more preferred compounds of the
invention are those compounds of formula I having one or
more, e.g. all, of the following values: W is SO,; X is O;

25 Y is CR,; n is 1; and p is 1.

Examples of R, and R, are hydrogen. An example of m
is 0. R;-R, may all for example be hydrogen.

Among the preferred compounds of the invention are:
1- (phenylsulfonyl)-4-[(28) -pyrrolidin-2-ylmethoxy]-1H-

30 indole;

1-[(5-chlorothien-2-yl)sulfonyl]-4-[(28)-pyrrolidin-2-
yvlmethoxy]l-1H-indole;

1-[(2-fluorophenyl)sulfonyl)-4-[(28) -pyrrolidin-2-
ylmethoxy]-1H~-indole;

-10-



5 (such as quinolin-8-yl); said aryl and heteroaryl groups being
unsubstituted or optionally substituted by one or nore (e.g., 1 to 3)
substi t uewo2p88sBane or different as described herein. 8arhissuisiituents
i nclude hal o, nitro, cyano, thiocyanato, cyanato, hydroxyl, alkyl of 1-6
10 carbon atons, halo (Cl-C6) al kyl, (Cl-C6) al koxy, halo (C1 C6) al koxy,
am no, (Cl1-C6) al kylam no, di- (Cl-C6alkyl) amno, fornyl, (Cl-C6al koxy)
carbonyl, carboxyl, (Cl1-C6) al kanoyl, (Cl-C6) alkylthio, (Cl-C6)

al kyl sul phi nyl_ @lei%koéh%yl )%H‘l&%%@;ﬂ')e&qf bayoyky- el aee)-alkyl am do,

phenyl phenoxy, 15 benzy enzyl oxy, eteroaryl and cycl ohet er oal kyl or
(C3- C8)cyc|oa|kyW’@F@HS§YjS&@ﬁlﬁﬁ¥ﬂ6hally substituted groups for R12 are

al so exanpl es_-qf 4arry i oebphehel oanylsohel yedch (ok) RbyrRél1i8i3-2-R14, R15,
R16, R17 , , Mor e preferred conmpounds of the

i nvention are tho?ﬁme§8°§¥%pggn&§%8ﬂefornula | having one or nore, e.g.
all, of 3% helfdl(Bovi-dgmeahoegphdhd ) SGR.foXvils -@- [dad)rpysrblidAnether group

of nore preferred |nvent|on are those conpounds of
formula | having ﬁ%@%ﬁg&g@ - EH%Ol of the follow ng values: Wis SQ2;

X is 0; 25 Y4id {eRJLZS)npwrQlldm |B Némethex:a'r}pnélsmﬁoﬁz@ -dnd R3 are

hydr ogen. An exangheSgﬁfghyg§agllg§eRll may al | for exanpl e be hydrogen.
Anong the preferred co t he inventign

eyl sol forproa FRBSPRE) T rIABR) ToyRREN RGP 21 HLTSE HOrRIarH-
1-[(5- chl@rothrenaaﬂwnhsulfonyl] 4-[(2S)-pyrrolidin-2-

7 et hony] -1 e TRy ugrombeY LB ey 2By ol -2
indazole;
8-({4-[(28)-pyrrolidin-2-ylmethoxy]-1H-indazol-1-
vl}sulfonyl)qguinoline;
15 1-[(2-chlorophenyl)sulfonyl]-4-[(2S)-pyrrolidin-2-
ylmethoxy] -1H-indazole;
1-[(2-fluorophenyl)sulfonyl]-4-[(2S)-pyrrolidin-2-
yvlmethoxyl-1H-indazole;
1-[(5-chlorothien-2-y1l)sulfonyl]-4-[(2S)-pyrrolidin-2-
20 yvlmethoxy]-1H-indazole;
4-({4-[(28) -pyrrolidin-2-ylmethoxy}-1H-indazol-1-
vllsulfonyl)aniline;
2-chloro-4-({4-[(2S)-pyrrolidin-2-ylmethoxy]-1H-indazol-
l1-yl}sulfonyl)aniline;
25 1-(phenylsulfonyl)-4- (piperidin-2-ylmethoxy)-1H-indole;
4-{[4- (piperidin-2-ylmethoxy) -1H~indol-1-
vllsulfonyllaniline;
1-[ (2-fluorophenyl) sulfonyl] -4- (piperidin-2-ylmethoxy) -
1H-indole;
30 1-[(5-chlorothien-2-yl)sulfonyl]-4-(piperidin-2-
yvlimethoxy) -1H-indole;
1-[(3-fluorophenyl)sulfonyl]-4- (piperidin-2-ylmethoxy) -
1H-indole;
1-[(2-fluorophenyl) sulfonyl] -4- (piperidin-2-ylmethoxy) -
35 1H-indazole;

-11-



1-[ (3-fluorophenyl)sul fonyl)-4-[(2S)-pyrrolidin-2- ylnmethoxy]-1Hindol e;
1-((4-fluorophenyl)sul fonyl)-4-[(2S)-pyrrolidin-2- ylnmethoxy]-1Hindole; 5
1-[ (3, 4- awowehessyphenyl ) sul fonyl ) -4-[(2S) - pyrrolidin-2- PCT/US02/12512

yl met hoxy] - 1H-i ndol e; 4-({4-[2S)-pyrrolidin-2-yl methoxy]-1Hi ndol e-1 -

yl }sul fonyl) aniline;

1- (phenyl sul fonyl)-4-[(2R)-pyrrolidin-2-yl nmethoxy]-1H 10 indol e;

1- (phenyl sul fonyl)-4-[(2S)-pyrrolidin-2-yl nethoxy]-1H indazol e;
8-({4-[(29) | j - 2- XYy - i ndazgl -] - . syl f i.nol i ne;

15 1-[ (2- chi b bbReT SR E SR SotF e iR ft oty sty BRALASKY S

yl met hoxy] - 1FL|nd%ﬁﬂiedaqu@(2 fl1 uor ophenyl )sul fonyl]-4-[(2S)-pyrrolidin-2-
yl met hoxy] - 1H | - -~

1-[(5- chlorothlenﬁéﬁiEiOt yl)?%%%gn%igr%lfd%%?r%dﬁ% 2

yl met hoxy] - 1H- i ndfélzlaﬁﬂ Oxxl(% {1@35%0 §&rolidin-2-yl methoxy}-1H i ndazol -1 -

g|}ﬁr|foﬁz|%4i (bhtdpen-2- lmethoxy -1- (%henyls%lfon%l %H ﬁ?d?%e 't 5
chl or o- rro ndazo yl }sul f ony
ani l i ne; %% ﬁ%?gﬁ??o yY mﬂg?%xgg f@ ¥A§°£¥Lethoxy) 1H-i ndol e;
4-{[ 4- (plperldln Qlyénﬁfhﬂyy)aﬂi%im@pl-l- yl ] sul fonyl }anili ne;
1-[(2-fluoroph n :
1-[(5- chloro hﬁ%%ééé % %%@ %ﬁ g%rf§“g£§8£gﬁge % f§ﬁ€€f|n ol
1-[(3- quorophenyi#@@léonyl] 4- (plperldln 2-yl met hoxy) -

10 4-(azepan-2-ylmethoxy)-1-[(5-chlorothien-2-yl)sulfonyl]-

1H-indole;

NN

4~ (azepan-2-ylmethoxy) -1-[ (3-fluorophenyl)sulfonyl]-1H-
indole;
4- (azepan-2-ylmethoxy)-1-[ (2-£luorophenyl)sulfonyl]-1H-
15 indazole;
4~ (azepan-2~ylmethoxy)-1-[{2-chlorophenyl)sulfonyl]-1H-
indazole;
4- (azepan-2-ylmethoxy)-1-[ (5-chlorothien-2-yvl)sulfonyl]-
1H-indazole;
20 1-{(phenylsulfonyl)-5-(pyrrolidin-2-ylmethoxy)-1H-indole;
1- (phenylsulfonyl)-6- (pyrrolidin-2-ylmethoxy)-1H-indole;
1- (phenylsulfonyl)-5-(pyrrolidin-2-ylmethoxy) -1H-
indazole;
1- (phenylsulfonyl)-6- (pyrrolidin-2-ylmethoxy) -1H-
25 indazole; or
the stereoisomers thereof or the pharmaceutically
acceptable salts thereof.
This invention also provides a process for the
preparation of a compound of formula I which comprises
30 one of the following:

a) reacting a compound of formula (B):

-12-
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4-
4-
4
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1-
1
1-
S

H
H

t
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(
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(
4

(
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(
e

i ndol e;
i ndazol e;

1-[(2-fluorophenyl)sul fonyl]-4-(piperidin-2-yl net hoxy) -
-11 WD 02/ 085853 PCT/ US02/ 12512

(2- chlwooplgssys ) sul f onyl ] - 4- (pi peri di n-2-yl met hoxy) - 1IRCTIsez ol5¢3
(5-chl orot hi en-2-yl)sul fonyl]-4-(piperidin-2- ylnmethoxy)-1Hindazol e;

azepan- 2-

yl met hoxy) - 1- (phenyl sul fonyl ) - 1Hi ndol e;

[ 4- (azepan- 2-yl net hoxy) - 1Hi ndol -1 - yl]sul fonyl }aniline;

azepan- 2-

phenyl su
phenyl su
phenyl su

reoi soners thereof or the phf

10

15

yl met hoxy) - 1-[ (2- f | uor ophenyl ) sul fonyl]-1H indole; 10 4-

azepan- 2-yl met hoxy) -1- [ (5-chlorothigh- 2Ryl) sulfonyl] - 1Hindol e;
(azepan- 2-yl net hoxy) - 1-[ ( 3- quoropﬁg i

(azepan- 2-yl net hoxy) - 1-[ (2-f | uor ophéhyl) s

(azepan-2-y|nethoxy)-l-[(Z-chIorophen

(azepan- 2-yl met hoxy) - 1-[ (5-chl g gﬁt

( phenyl sul fonyl ) - 5- (pyrrol i dixi=2-31

(h{ggyl]-lkk 15 i ndazol e;
Sfehyl ] - 1H i ndazol e;

RaZ-
et hox }-1H i ndol e;

-2 yl met hoxy) - 1Hi ndol e;
' t hoxy) - 1H i ndazol e;

| fonyl)-6-(pyrrolidi
| fonyl)-5-(pyrrolidi
| fonyl)-6-(pyrrolid

Rpm H (B) \

wherein m, n, p, X, Y, Z, R, R,, R,, R, R,, R, R, R, Ry
and R, are as defined herein, with an appropriate
sulphonylating, acylating, 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,)

and/or on reactive substituent groups as required, and

. ; sald 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

formula (C)

-13-
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This invention also provides a process for the preparation of a conpound
of formula | which conprises 30 one of the following: a) reacting a
conmpound wD oossssd a (B): -12 WD 02/ 085853 PCT/ US02/ 12512 PCRURS2/®251Ri 0 R7
,,(CRBR6)p N X~ (CRRR3A) n RI1 R4 \. Y Z 7--\ N( HH m(B) wherein m n,
p, X, Y, Z, Rl, R, R3, R5, R6, R7, R8, RO, Ro and Rl1l are as defined
herein, wth an appropriate 5 sul phonyl ating, acylating, carbanoyl ating,

t hi ocar banoyl ating, arylating or al kylating agent containing the group:
R12-W 10 where R12 is as defined above and Wis SO2, CO CONH, CSNH or

Subst t Uent "HFBCEE B8 Pen@rr 36, Tand” Pombel 1y aky Pt Set 1 Ry Srouge, 1o
give a corr &pomdi rgd Bgnpaendsofdeigmagd derein #8doP BE Lemniteytding
protecting %rr%'ﬁ?) ftroO@i%eC%”%H%Lﬂfd d(PrfEiJHﬁll(’:lC)(IRs wherein R, is H;
5 or
c) alkylating a compound of formula (I) as defined in
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
10 hydrogen to give a corresponding compound of formula (I);

or

d) converting a compound of formula (I) having a
reactive substituent group to a different compound of

formula I;
15 or

e) converting a basic compound of formula (I) to an

acid addition salt or vice versa.

Compounds of the invention may be conveniently
prepared using conventional synthetic methods and, if
20 required, standard separation and isolation techniques.
For example, compounds of formula I wherein W is SO,; X is
0; Y is CR
prepared by reacting an hydroxyindole of formula II with

»i %2 is CR,; and R, and R, are H (Ia) may be
an N-protected-2-methoxyheterocycle of formula III in the

25 presence of triphenylphosphine and diethyl
azodicarboxylate to give the corresponding indol-4-
yvloxyalkylheterocycle of formula IV. Subsequent
sulfonylation and deprotection of the formula IV compound
gives the desired formula Ia product. The reaction

30 sequence is illustrated in flow diagram I wherein P

represents a protecting group.

-14-



RIO (R7 o(CRSR6)p N)I)RII X (CRRR3)n P Y\\ "\ 1 Z N (i) WR1 m1l2
(1) (© -13 WO 02/085853 PCT/ US02/ 12512 wherein m n, p, W X Y, Z Rf
R2, R3, REQORO$58K3, R8, R9, R o, Rl1l and Rl12 are as defi mea/user/&sm and P
is a protecting group to give a conmpound of forrmula (1) wherein R4 is H

5 or c) alkylating a conpound of fornula (1) as defined in claim1l wherein
R is hydrogen with an al kyl ati ng agent of fornmula R4-L wherein L is a

| eavi ng group, such as halogen, and R4 is as defined in claim1l excepting

10 hydrogen to give a correspondi Bg JuP B fp formula (1); or d)
converting a conpound of formula (T) having a reactive substituent group

to a different conpound of formula |I; 15 or e) caonverting a basic conpound
of formula (1) to aHOQ acid aggition salt or vicg vgraa. Conpounds of the
i nventi on may be convemi entlty 3 prepared using, extional synthetic
met hods and, if - | N + (CRsRo)p
NA N R HO(CRR3);” N
Rpm H P
am (1T
Ry RXs R, Rs
Rl R7 Rw R7
~(CRsRe), N,(CRSRG)p
~(CR;Rn  H _(CRRyn  p
RB Rw
¢ 1a) base ¢
[ | N ® 1b) CISO,Ry [ | A\
~ 14 N
/ S III 2) deprotection /\ N Ris
H
(Rl)m SOZRIZ (Rl)m

(Ta) av)
Commonly used protecting groups include t-butyl-

5 carboxylate, benzyl, acetyl, benzyloxycarbonyl, or any
conventional group known to protect a basic nitrogen in
standard synthetic procedures.

Compounds of formula I wherein W is SO,; X is O; Y is
CH; Z is N and R, and R,, are H (Ib) may be prepared by

10 reacting a nitromethylphenol of formula V with an N-
protected-2-alkoxyheterocyclic compound of formula III in
the presence of triphenylphosphine and diethyl
azodicarboxylate to give the corresponding
heterocyclylalkoxybenzene of formula VI, reducing the

15 nitro group of the formula VI compound, for example via
catalytic hydrogenation, to give the amine of formula VII

and reacting the formula VII amine with isoamylnitrite in

-15-



20 required, standard separation and isolation techniques. For exanple,
conpounds of formula | wherein Wis SO2; Xis O0; Yis CR13; Zis CR14; and
R4 and RIWOarmsidsf|a) nay be prepared by reacting an hydrargisezioise2 of
formula Il with an N-protected-2-nethoxyheterocycle of formula Il in the
25 presence of triphenyl phosphine and di ethyl azodicarboxylate to give the
correspondi ng indol -4- vyl oxyal kyl heterocycle of fornmula |IV. Subsequent

sul fonyl ati on and deprotection of the fornmula IV conmpound gives the

desired fornmu,a ﬂa@eBéﬁQHCBf EB'éaéQﬁ%' Q@e@QtéGQHSHSSe\ﬁc' éhH_g&fﬁaédté“ flow
diagram | wherein gresen EgOtECtln group.. - 02/ 085853

PCT/ US02/ 1259_32V9FF]6‘W bia grafyrlrolRasy Ry fF&Oh? Ofeléommé%yﬂf— ~P NR14
HOX( CR2R3) n “EtﬁBfénMé‘tEon(b!ﬁd( Régiot&@&g &8 BaR8 RerrulR viRrl N (CRS5R6) P

(BT b b ST P Bl Paaal. 14,200, 15070
5 R, is H. Subsequent reaction of the formula Ib compound
with a suitable alkylating reagent such as an alkyl or
aralkyl halide, R,-Hal, gives those compounds of formula
Ib’ wherein R, is other than H. The reaction sequence is
shown in flow diagram II wherein P is a protecting group

10 and Hal is Cl, Br or I.

-16-



(ta) (1V) Comonly used protecting groups include t-butyl- 5 carboxylate,
benzyl, acetyl, benzyl oxycarbonyl, or any conventional group known to
protect awbagiogsssitrogen in standard synthetic procedurepCT@snp@inzs of
formula I wherein Wis SO2; Xis 0; Yis CH Zis Nand R4 and R11 are H
(I'b) may be prepared by 10 reacting a nitronethyl phenol of fornula V with
an N- protected-2-al koxyheterocyclic conmpound of fornmula IIl in the
presence of triphenyl phosphine and di ethyl azodicarboxylate to give the
corresponding heterocyclyl al koxyhepzepe. 9ffofgul a VI, reducing the 15
nitro group of the fornula Vi conpvund——?gr—exanple V|a catal ytic
hydrogenation, to give the am ne of fornmula Vg and reacting the fornula
VIl amine with isoa In|tr|te in -15 WO 0R/ 0 853 PCT/ US02/ 12512 the
presence of potassiu and aceti cRamhydn g gi ve the
heterocyclyalkoxylndaz; e of3formula VI11. SuIF ﬁypatlon and deprotection

of said fornmula VIII onpound g#VveBOCRER; esiﬂbd conmpound of forrmula Ib
wherein 5 R is H (§g sequ@%ﬁ reaction of the Pormula Ib conpound wth a
suitable alkylating f ?g)nt such as an al kyl @r ral kyl halide, R4-Hal,
gi ves those conpounds of formula Ib" wherein R is(other than H The
reacti on sequence is shown ianIOM/diagran1II wherein P is a protecting
group 10 and Hal is O, BRgor ?R -16 WD 02/ 085853 PRY/ 2/ 12512 Fl ow

Dagramll R RO RY Ryo 4 Ryg Ry
~(CRsRe), ~(CRsRg),
N N,
o~ (CRRyj)n  p o (CRRyn P
,\f CH, /\ CH;
C 1 m ()
. o,
(Rl)m (Rl)m
(VID (VD
l R9 R8 R RS
R Ry 2 R
CRsRg) R 7
A 58%6/p ,(CR SR 6)p
o (CRaRy)M N

o ~ (CR2R3)I'1 H

[\j\/\ 1a) base E/\jle

1b) CISO,R;,

(R1) \
" 2) deprotection Rpm SOzR1,
[Q%2109] @b)
l R4—Hal
R, Rs
R Ry
N (CRsRg),

®Dm  SORy,
b
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HO Rio CH3 (CRSRE)p C 1 + HO(CR2R3)n N (R)mNO®2 p (I11) RO R8 RO R8 RO

10

7 RRo R7 N (CRBR6)p N (CR5R6)p O,,(CR2ZR3)n 'p O'(CRZR3)n \r_CH3 CH3

H ~ NHwo-o02m8532 (R)m (R)m((MI) (M) | RO Rg R7 ReCRISORI31Ri 0 R7 N

CRS5R6)p N (CR5R6)p O~ (CRZR3)n 'p O, (CR2ZR3)n HICN la) base N (R )mH
) CI SO2R12 N 2) deprotection (R )m SO2R12 (MIIl) (Ib) R4-Hal Ro RO R8

R7 N(CRBSRE)p 0. (CRRR3) n R4\ . N N

Compounds of formula I wherein W is SO,; X is NH; Y
is CH; Z is N; and R, and R,, are H (Ic) may be prepared by
the reductive amination of an N-protected
carbonylalkylheterocyclic compound of formula X with a
nitromethylaniline compound of formula IX to give the
compound of formula XI, reducing the nitro group to give
the amine of formula XII and reacting the formula XII
amine with isocamylnitrite in the presence of potassium
acetate and acetic anhydride to give the
heterocyclylalkylamino-indazole of formula XIII.
Subsequent sulfonylation and deprotection as described
hereinabove give the desired compound of formula Ic. The

reaction sequence is shown in flow diagram IIT.

-18-



(R)m SQ2R12 (Ib') -17 WO 02/085853 PCT/ US02/ 12512 Conpounds of fornmula |
wherein Wis SO2; Xis NH Yis CH Zis N and R4 and R11 are H (Ic) may
be preparwo obysssshe reducti ve am nation of an N protect edPCT/US02/12512

car bonyl al kyl heterocyclic conmpound of formula X with a 5 nitronmethylaniline
conmpound of forrmula I X to give the conpound of formula X, reducing the
nitro group to give the amne of fornmula XIl and reacting the fornmula Xl
amine with isoanylnitrite in the presence of potassium acetate and acetic
anhydride to give the 10 heterocyqly ®ilyham RGd ndazole of fornmula XIII.
Subsequent sul fonyl ation and deprotection as describeg, her ei nabove give

the desired conpound of formula Ic. The reacti on fce is shown in flow
diagramlll. -18 WO 0121 85853  PCT/ US02/ 12512 FI ik R9 R8 R7
H2N \ CHBRIO(CRSRG)p tR2R3)n1N R1 rﬁé 1 RO R8 R7 RO
R 8 R7 R10 R10 (CR5R6 CR5R6)p (CRl )nlNH NH
(Rl)m
R
R Rs Ry Ry, Ry
R
10 (CRsR), 0 (CRsRg),
\P »
(CR;R)p1 (CR{Ro)y1
AN \
M e \_cH,
o | [H] |
(Ré NH, ) (,4 NO,
(XID) XD
R9 RS R7 R9 R8 R
R
T fersRg, Y (R,
\P H
<(CR1R2)D_1 (CRIRZ)B 1
NH NH
\ 1a) base \
=3 | \¥ 1b) CISO,R 5 = | N
ZS N 2) deprotection A 4
l)m H l)m éOlez

(Ie)
(XIID)
Similarly, compounds of formula I wherein W is S0O,; X

is NH; Y is CR,,; Z is CR,; and R, and R,, are H (Id) may be
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CH3 / CH3 [H , I)MNH2 ( OmNO2 (XIl) (XI) | RBR8 RO R7T RO R7 RI10
(CR5R6)p R10 (CR5R6)p (CRIR2)n- P (CRLIR2)n-1 NH NH 1a) base 1b) C1SO02R12
N N 2) owprovgsssion N 1)mH 1) m SO2R12 (Ic) (XI11) Si mpcardsyz/1asoarpounds
of formula | wherein Wis SO2; X is NH Y is CR13; Zis CR14; and R4 and
R11 are H (I1d) may be -19 WD 02/085853 PCT/ US02/12512 prepared by the
reductive amnation of the fornula X carboxyal dehyde with an am noi ndol e
of formula XIV to give the conpound of fornula XV. Subsequent

sul fonyl at i oprapatretd fdrpt et | Vadys vese t el veisiomdo Hr ddecfobmeiafdrmul a 1d.
The Leact] onSERUENORLIS, EDMNCA ah! GindLARAD &Y (ELAMD R8Tam IV R RIO

9 s R7 H2N
give the compound of formula XV. Subsequent

sulfonylation and deprotection gives the desired product

5 of formula Id. The reaction sequence is shown in flow

diagram IV.
Flow Diagram IV
R
\\ 13 Ry
[/ 2 | N . (CRsR),
I% N Riq HCO(CR;R,),.{ |
( l)m H P
x
(XIV)
R Rg
Ry Ry . Ry Ry
Rio 10
(CRsRg), (CRsRg),
H P
(CRIRZ)n-l (CRIRZ)n 1
N{I NH
Ri3 R
1a) base = 13
~ - > 14
O N 1 2) deprotection ({\ N
1) ! l)m H
10 1d) (XV)

Compounds of formula I wherein X is S and W is SO,
may be prepared by employing the appropriate indolylthiol
or thiophenol and utilizing the reactions shown in flow

diagrams I and II, respectively.
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' NRl4 HCQUCRIR2)n-1 (R1)mH (X) (XIV) RR Rs RO R~ RO R7 Rlo R
(CR5R6)P o (CRSR6)p H P (CRIR2)n-1 (CRIR2)n-1 NH\ R13 la) base R13

| b) C1802RD2288785R14 ~~ N 14 2) deprotection N CKI)m SO Prmudo2/eR12 10
(Id) (XV) Conpounds of forrmula | wherein Xis S and Wis SO2 nmay be
prepared by enpl oying the appropriate indolylthiol or thiophenol and
utilizing the reactions shown in flow diagrans | and Il, respectively. -20
WO 02/ 085853 PCT/ US02/ 12512 Conpounds of formula | wherein Wis CO may be
prepared by reactFogoeweddep abermubr eEurBereinol &xa#PlBayY dPfonpound of

formula 1V, Mbbardh! by OFedM e hehbereRPREOPE BEECHSHEY ANBEL, cLARBHDEY!
hal i de or carbanoyl 5 %allde I n_the presence_of Simlarly,

a base.
conpounds o FERRATEL| OhnEPEr Ry 1Y, (BB ZRGLXOF SKUnIRReR? of 1, 2 or
3 may be prepgbedpbiateatsddgatidiee apPsopohal ehylide or carbamoyl

5 halide in the presence of a base. Similarly, compounds
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,
VIII, XIII or XV in the presence of a base. Compounds of

10 formula I wherein W is (CH,), and x is 0 may be prepared
via a palladium-catalyzed N-arylation such as that
descrited by D. W. 01ld et al, Organic Letters, 2000 (2),
pp 1403-1406. Using these and other conventional
methods, compounds of formula I may be prepared from

15 readily available starting materials.

Advantageously, the present invention provides a

compound of formula XVI

R, s
Rig Ry
/«K%R@p
RuNg
X/(CRzRa)n Ry
2 Y.
-X \
~ /
Ay
H
mﬂm
XVI)
20
wherein X, Y, Z, m, n, p, R, R,, R,, R, R,, R,, R,y Ry, Ry,

R,, and R, are as defined for formula I. Compounds of
formula XVI are useful in the preparation of the
therapeutic agents of formula I described hereinabove.

25 Accordingly, the present invention also provides a method
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substituted al kyl halide wth a compound of formula IV, VIII, XIIl or XV in
the presence of a base. Conpounds of 10 fornmula | wherein Wis (CH2) X and x
is 0 nny Woopnesated via a palladiumcatal yzed N-aryl ati @aTdisoh128$2 t hat
descrited by DD W Od et al, Oganic Letters, 2000 (2), pp 1403-1406.

Usi ng these and ot her conventional nethods, conpounds of formula I may be
prepared from 15 readily available starting materials. Advantageously, the
present invention provides a conpound of fornmula XVI RO R8 R o R7
(CR5R6)p N for tioromgeparfbipnraf e gompowpdHof( Reymulxvi) whepeiheWei n X,
Y, Z, m n ps &3, ('?e) R dif ’cd?}@)rl%s '%eacl%%. fdFhaNGRL1 are as

defi ned for formd a Conpounds are useful in the

prepar ati on %‘PmPWéndt ‘HéFapéuF’Péfaﬁfé%t§h33?r%‘8?nu3359 Wes di&d héreilfabove.
25 Accordi nghy, déhenpaesent foamenki onial 8Be ppo¥sdaseaciEahBEse- 21 WO

02/ 085853. PCT/ USOZ/iiSlZ g r the gregar tion of a cog‘gﬁund of formula I
wher ei n i QPEEPNRLLY Hhi EAScBRBPFTRES P a%tﬁﬂgvgnFOr § XSFCEORPolfid with
a sul fonyl cshowndin Rla8CACigrahevein R12 is

Flow Diagram V

R
Rg 8 R R9 RS
RIO 7 RlO R7
~(CRsRe)p _(CRsRg),
(CR,R,) LN R0\
5~ CRaRa)n ) < ~CRRA M g,

/
. N

|
(Rl)m (Rl)m SOZRIZ

,\ a) base z Y
[ I 1) R;,S0,C1 [/ Y \

N N >

10 (XVD) (Ie)

Bases suitable for use in the method of invention
are strong bases such as NaH, KOt-Bu, or any conventional
base capable of removing a proton from a basic indole or

15 Dbenzazole nitrogen atom.

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,

20 neurodegenerative, or the like disorders, for example,
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),

25 schizophrenia, memory loss, disorders associated with
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as defined for fornmula | in the presence of a base 5 optionally in the
presence of a solvent. The reaction is shown in flow diagramV. Fl ow

D agram WB92B888R9 Rs R o0 R7 RRo R7 N (CR5R6)p e(CRSR6) pCRIUSO2/1RIN

~ (CRR3)n R4 X, (CR2ZR3)n i1 g4 la) base CI ZIb) RI2SX2C1 Z HN (R1)m
(R)m SO2R12 10 (XVI) (le) Bases suitable for use in the nethod of

I nvention are strong bases such as NaH, KO -Bu, or any conventional base
capabl e of renoving a proton froma basic indole or 15 benzazol e nitrogen
atom Advantafebdsdyl fhemidvegtabesepnpoutideolikeroul aekrtamay be utilized

'n the treatgﬁQE§8£ﬂ%§££{£él”8£¥898ﬁr§y§&8$‘Qé59£9§£§b58'%E%BQ to or

af fected by tor psychratric,
cogni tive, zeynén®m@egeh@¢gxdw@glﬁr the Prkée@tsbﬁﬁ@ﬂéloﬁopréxaﬁﬁﬁea

Al zhei mer' s disgageroFaE ke NSPBs EmdhE€88€a éié@ﬂéé?”ofdéﬁécbénék§9rder
anxi ety, epilepsy, depression, obsessive conmpul sive disord gralne

sl eep d|§%rd@?§vou$e%ﬂ$%%mdﬂgg$BeF§1?§ﬁ€ht%soﬁnﬁfgﬁFEeﬁrbﬁthﬁ]éy
schi zophr eni aecEBHBF Yith 08 Spa €i &t deh Sna&8 0Ehat €6 Wyhiich- aamMEh98é085853

PCT/ US02/ 12512 thdrawl .fromdrug a or _the ilke erta

gastr0|ntestPﬁ%Yw%+%%r%%+§ %ﬁg%eﬁg ?rEﬁ?ﬁﬁ?%uBbﬁ%} €5ve tmount
of a compound of formula I as described hereinabove. The
compounds may be provided by oral or parenteral

10 administration or in any common manner known to be an
effective administration of a therapeutic agent to a
patient in need thereof.

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

15 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. 1In general, effective amounts for daily oral
administration may be about 0.01 to 1,000 mg/kg,

20 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

25 thereof in a so0lid or ligquid 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

30 effective amount of a compound of formula I as described
hereinabove.

Solid carriers suitable for use in the composition
of the invention include one or more substances which may
also act as flavoring agents, lubricants, solubilizers,

35 suspending agents, fillers, glidants, compression aides,
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syndronme. Accordingly, the present invention provides a nethod for the
treatnent of a disorder of the central 5 nervous system (CNS) related to or
af f ect ed W9 o2/0gs853 HT6 receptor in a patient in need ther @cfi/ush/cis12
conprises providing said patient a therapeutically effective anobunt of a
conpound of forrmula | as described herei nabove. The conmpounds may be
provided by oral or parenteral 10 admi nistration or in any conmon manner
known to be an effective admnistration of a therapeutic agent to a
patient in retadener ebdblahedippaperattag| goentecor venaa@entapiayi ded in

the treat”ﬂﬂét@£1§1§PeCtﬁ'ﬁo&&@%glSQﬁQeéaEEYefaﬁayaEéoédfﬂﬂel§5 to the
specific condltlon S) ;fln%? reated th ize, age an resgfnse pattern of

the patient,dt¥ededyier 1¢helS gi- of FXtFﬁ% WﬁHBn%n?l% hel%itefdi ng
physi ci an angotéund. &se fdaﬂm@:eemeral Iﬁff:&BILé’dg agpgntsrit@ladai |y oral
adm ni stration % $ Oﬁ% O%ito 000 gt % gref abl% about 0.5 to
500 ng/ kg and"BPPee W%y R S a?eﬁ RV gt ¥ ?l% CHEY*hE about
0.1 to 100 owtkgespiehepabbyriabestif. 5uiba5Dengtkgortnoastﬂnd practi ce,
the compoundgsonf,Lheal BYCPEL ODnaAL CaR 0¥ fedabis adhi ni 8L.eni Dguslescompound
or a precursor ereof 1n asoli |qU| o m_eit neat or in
conbi nati on @r¢éhtahbtebs Hay ecedryERtt@BNEP PHArhEceaiglkdl ofchReiers or

exci pi ents. f@ﬁﬁuﬁénﬁ|&omﬁb@n@re§§ﬂid EQ¥BNELONSBE PYbHESESr PhsE MRgeut i cal
conposi tion which co rises g arnaceutlcallxaggge ptabl e carrier and an

30 ef fedd vet %ﬁnﬁﬂ?pﬁ EleBdb FOYSRRLPE + Bst?toed™ herei nabove.
Solid carri eplsosphéndl embgnesbeni atéheatenpositi ogugatfst heacbveat i on

ol ude one gL b e substancese L e, "By 131306 2heRRy 1! BURLL 0G5 BT9N S

| ubricants,
sodlum carboxymethyl cellulose, polyvinylpyrrolidine, low

melting waxes and ion exchange regins.

15 Any pharmaceutically acceptable liguid 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

20 carrier such as water, an 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,

25 flavoring agents, suspending agents, thickening agents,
coloring agents, viscosity regulators, stabilizers, osmo-
regulators, or the like. FExamples of liquid carriers
suitable for oral and parenteral administration include
water (particularly containing additives as above, e.g.,

30 cellulose derivatives, preferably sodium carboxymethyl
cellulose solution), alcohols (including monohydric
alcohols and polvhydric alcohols, e.g., glycols) or their
derivatives, or oils (e.g., fractionated coconut oil and

arachis oil). For parenteral administration the carrier

—-24-



35 suspendi ng agents, fillers, glidants, conpression aides, -23 WO

02/ 085853 PCT/ US02/ 12512 binders, tablet-disintegrating agents or

encapsul awprg/osssat eri al s. I n powders, the carrier may be &Cfriuset/y251i vi ded
solid which is in adm xture with a finely divided conpound of forrmula I.
In tablets, the formula | 5 conpound nmay be m xed with a carrier having the
necessary conpression properties in suitable proportions and conpacted in
t he shape and size desired. Said powders and tablets nay contain up to 99%
by wei ght ofmeyhenldorbaulan lohnpotiel: <Sodh dasatthyel sokeatabde for use in 10
t he conposi t. f_the inv ion include cal cium phosphate, nmagnesium
Sstearate, tallsgotbrgot%élr gr}:}]{]lac oil‘s%', dextrin, starch, gelatin, cellulose,

met hyl cel | ul ose,Coreut ium @z8 bok yrhe hilverddan odel clh Ay i ssepiyle ol i di ne,

| ow el ting yaxas; A 40" @3RN0 4 eld SsulGudy RharfRceuticallak,

acceptable liquid carrier _suitable for preparing sol utions,, suspensions,
emul si ons, THRC TP L 9% FHRCHERABIOVE SRR coPpRsieS on of  the
[ Eventl on. (guml lggmﬁﬁs Qﬁa%fumj.ﬁ, D damylzo' rﬁ%ﬂi:tﬁédﬂi\/jﬁﬂrh awsnsuspended in a
phar maceuti ¢ acceptabl e |iqui ,.carrier suc S ter, an.organic
sol vent, or li"v ‘Ffaccécfi?ﬁ?%%ﬁﬁo%cse‘b]t?g?]ee oltircfr o?r?:':ta}a%rmaé‘?ﬁ%
thereof . Saimhyt itgriich cainyiost t1 oouihyor e laid winers 1 tsiot abbmen phar maceut i cal
additi ves such as, 30l4d) 2elfear SHASIIL Bl DU L8] S4n PEESEI VA | VES,
sweet eners, 25 flavoring agents, suspending agents, thicKening agents,
col ori ndOagehitlgistrasecnsihy RN ateE S1oRe abledzler s, SRRMEE 1 ¢ AR, or
the like. Exapgd&ss ofrd | Sii e &a iedSei i iAaP] € figd 5Bl ol parent er al
adm nistration include water_ (particular] conCI[ ai ning additives as above,
e.g., examples are merely illustrative and are not to be

understood as limiting the scope and underlying

principles of the invention in any way.

15 Unless otherwise stated, all parts are parts by
weight. The term NMR designates nuclear magnetic
resonance. The terms THF and EtOAc designate

tetrahydrofuran and ethyl acetate, respectively.
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30 cellul ose derivatives, preferably sodi um carboxynmethyl cellul ose

sol ution), alcohols (including nonohydric alcohols and pol yhydric

al cohol s,we.09/0858§3 ycol s) or their derivatives, or oils (@Cg/usot/1zeti onated
coconut oil and arachis oil). For parenteral adm nistration the carrier
-24 WO 02/ 085853 PCT/ US02/ 12512 may al so be an oily ester such as ethyl

ol eate or isopropyl nyristate. Conpositions of the invention which are
sterile solutions or suspensions are suitable for intranmuscular, 5
intraperitoneal or subcutaneous injeGhigfbreotserile solutions may al so be
adm ni stered intravenously. Inventive conpositions suitable for oral
admnistration nay be in either liquid or solid conposition form For a

nore clear upgepstaBiibidofagdBuiyer 4e6)ta-1Q1klidabnancylbay) MeeByLPR nore
clearly, spegific exanples hereof are set forth hereinbelow The

fol | ow ng eié#ﬂFEgléagﬁﬁ8?€£9§¥iﬁ§§trative and are not to be understood
as limtisg the scope and underlying principles of the invention in any
way. 15 Unl ess otherwi se stated, all parts are parts by /me\ght. The term
NMR desi gnates nucl ear magnetic resonance. The terns TH Et QAc

designate tetrahydrofuran and ethyl, acetate, respectively: - 58 wo
02/ 085853 PCT/USO%{ 2512 EXAMPLE 1 Preparation of t-Butyl~_

(2S)-2-((1Hi ndol -#&-yl oxy) met hyl J/- I&pyrrolidinecarboxylate | Boc OH ~
N+ " “Boc - \
N =
H \bH E

A solution of 4-hydroxyindole (1.33 g, 10.0 mmol),
(S)-(~)-1l-t-butoxycarbonyl)-2-pyrrolidine methanol (4.02
10 g, 20.0 mmol) and triphenylphosphine (5.3 g, 20.0 mmol)
in THF is treated with diethyl azodicarboxylate (3.2 mL,
20.0 mmol) under nitrogen at room temperature, stirred
for 2 h at room temperature and concentrated in vacuo.
The resultant residue is purified by flash chromatography
15 (silica gel, EtOAc/hexane: 20/80) to give the title
compound as a white solid, 1.5 g, mp 40-41°C, identified

by NMR and mass spectral analyses.
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4 NIl 6:)N:)N H\NOH\ H A solution of 4-hydroxyindole (1.33 g, 10.0
mmol ), (S)-(-)-1-t-butoxycarbonyl)-2-pyrrolidine nmethanol (4.02 10 g, 20.0
nmol ) andwOrzfpsss8sy/ | phosphine (5.3 g, 20.0 nmol) in THE i Crresar/es$ini t h

di et hyl azodi carboxylate (3.2 nm., 20.0 mmol) under nitrogen at room
tenperature, stirred for 2 h at roomtenperature and concentrated in
vacuo. The resultant residue is purified by flash chromatography 15
(silica gel, EtQOAc/hexane: 20/80) to give the title conpound as a white
solid, 1.5 g, np 40-41C, identified gR¥nBNVR and nass spectral anal yses. -26
WD 02/ 085853 PCT/ US02/ 12512 EXAVPLE 2 Pre P rati on of_t-But :X

(2S) - 2- ({(1%%%@@4% (28)-2-({[1-(phenylsulfonyl) -1H~-

i ndol - 4-yl | edemet 4uah) 1dmphmid ity X -NBaarResyi diwecddboBacattdl Boc O O 1)
NaH N 2) C1SO2 O\ CGON5 S02 A stirred solution of t-butyl

(28)-2-[(1H—indoI-4%;z§fxy)nethyl]-l-pyrrolidi arboxyl ate (1.23 g, 3.89

nmml) in THE is tregted, wth sodiumhydride (Q.14,9g, 60% in mneral oil
4.28 mol ) under nitregemoat room 10 tenperatu Emkrred for 30 minutes,
treated with benzenesul fonyl chloride (0.55 i 28 mol ), stirred at
roomtenperature for iﬁbh, guenched with ice- ma?éf and diluted wth EtOAc.
The organi c phase is separated, washed sequentlally with water and bri ne,

dried over MgSO4 A 1) NaH A
N 2) cis0,—{ ) T
SO,
5

A stirred solution of t-butyl (28)-2-[(1lH-indol-4-
yloxy)methyl]-1l-pyrrolidinecarboxylate (1.23 g, 3.89
mmol) in THF is treated with sodium hydride (0.17 g, 60%
in mineral oil, 4.28 mmol) under nitrogen at room

10 temperature, stirred for 30 minutes, treated with
benzenesulfonyl chloride (0.55 mL, 4.28 mmol), stirred at
room temperature for 22 h, quenched with ice-water and
diluted with EtOAc. The organic phase is separated,
washed sequentially with water and brine, dried over MgSO,

15 and concentrated in vacuo. The resultant residue is
purified by flash chromatography (siliga gel,
EtOAc/hexanes, 2/8) to afford the title compound as an
off-white foam, 1.21 g, mp 48-50°C, identified by NMR and

mass spectral analyses.
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15 and concentrated in vacuo. The resultant residue is purified by flash
chromat ography (siliga gel, EtOAc/hexanes, 2/8) to afford the title
conmpound we oa85863 f -white foam 1.21 g, np 48-50C, identi fPcedshy128MR and
mass spectral analyses. -27 WO 02/085853 PCT/ US02/ 12512 EXAMPLE 3
Preparati on of 1-(Phenylsulfonyl)-4-[(2S)-pyrrolidin-2-

yl met hoxy] - 1Hi ndol e hydrochloride QN\. Boc ~\NHHC1 0 O \ I ~ HClL 6nN
S2- S02-(/ _\ A solution of t-butyl (2S)-2-({[1-phenylsulfonyl)

1H i ndol - 4-yl ] oxy} met hyl ) - 1- pyrrol i dj oxylate (1.06 10 g, 2.32 mmol)
in methanol and HC1 (11.6 nL 1Min eb E"Ei)'s' heated at 60C under nitrogen
for 2h, cooled to room tenperature and concentrated in vacuo. The

resul tant rgsdglieat Soh! 8t £d (HhdiyE e corpt) L4l | esgd-pFheo1fdidescake is
dried in vacuo to glve_,ge_gltle conpouqf I5 as an off-white soli1d, 0.89 g,

np 194-196C, ral anal yses. -28 WO
02/ 085853 PCT/ US02/ 12512 EXAMPLES 4-9 Preparation of
1- (Aryl sul fonyl)-4-] -pyrrolidin-2- vlinmeth -1H i ndol e Hydrochloride 5
OBoc ONH HCI 0 ' *' ~ N. NH .HC
Y Boc Y
~ \0

A solution of t-butyl (28)-2-({[l-phenylsulfonyl)-

1H-indol-4-yl]oxylmethyl) -1-pyrrolidinecarboxylate (1.06

10 g, 2.32 mmol) in methanol and HC1l (11.6 mL 1M in ether)
is heated at 60°C under nitrogen for 2h, cooled to room
temperature and concentrated in vacuo. The resultant
residue is treated with EtOAc and filtered. The
filtercake is dried in vacuo to give the title compound

15 as an off-white solid, 0.89 g, mp 194-196°C, identified
by NMR and masgss spectral analyses.
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la) K& -Bu 6nN | b) R12S02C1 2) HC1 \ N H S02R12 Using

essentially the

sane procedure described in Exanples 2 and 3 herei nabove and enpl oyi ng

pot assi uriwD 02083883 oxi de and the appropriate aryl sul fonyl

earasozdesiz he

conpounds shown in Table | are obtained and identified by NWVR and nass
spectral analyses. Table I 15 CNH .XHCI O nN i SO02R12 Exanple np No.
R" X C 4 5-chlorothien-2-yl 1 204-206 5 2-fluorophenyl 1 153-155 -29 WO

02/ 085853 PCT/ US02/ 12512 Table I (cont'd) CNH .XHC1 O

ON SO2R12 Exanple

mp NO. R' X . ¢ 6 3-fluorophenyl IEXAMPIED 4-9 4-f| uor ophenyl 1 258(dec)

Preparation of 1-(Arylsulfonyl)-4-[(2S)-pyrrolidin-2-

vimethoxy]-1H-indole Hyvdrochloride

e

o 0
1a) KOt-Bu
\ 1b) R12802C1 '
N 2) HCI
H

Z jN\ Z NH .HCl
v Boc Y
R\

A\

N
SOsR1p

Using essentially the same procedure described in

Examples 2 and 3 hereinabove and employing potassium t-
10 butoxide and the appropriate arylsulfonyl chloride, the
compounds shown in Table I are obtained and identified by

NMR and mass spectral analyses.

Table I
15
Z NH .XHCI
~N
6]
A\
N
SOR 5
Example mp
No. R,, X °C
4 5-chlorothien-2-y1 1 204-206
5 2-fluorophenyl 1 153-155
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8 3, 4-di net hoxyphenyl 1 115(dec) 9 4-am nophenyl 2 150(dec) 5 EXAMPLE 10
Preparation of t-Butyl (2R)-2-((1H i ndol-4-yloxy)nethyl]-

pyrrol i diwe-okogmsbhoxyl ate 10 OH N Boc 6:N + N, Boc O H ORCEMN02/HS1A
stirred solution of 4-hydroxyindole (1.33 g, 10.0 mmol),

(R -(+)-1-(t-butoxycarbonyl)-2-pyrrolidi nenethanol 15 (4.02 g, 20.0 nmol)
and tri phenyl phosphine (5.3 g, 200 mol) in THE is treated with diethyl
azodi carboxylate (3.2 nL, 20 mml), stirred for 3 h at roomtenperature
-30 WO 02/ 085853 PCT/ US02/ 12512 %ﬁggqﬁc%&@t&ﬂ in vacuo. The resultant
residue is reated w C an iTtered through a pad of silica gel.
The filtrate is concentrated to give_a residue which is purified by
chromat ography (silica gel, 5 EtOA¢: h xanféaifj 15:80) to afford the title
conpound as a white solid, 1.08 g,~\yp 146- A?C; identified by NVR and
mass spectral anal yses. EXAMPLE 11 3:0 Preparation of

1- (Phenyl sul fonyl)-4-[(2R)-pyrrolidi h\% yl met hoxy] - | Hi ndol e hydrochl ori de
N- Boc NH HC1

A\
N
SO.R 5
Example mp
No. R,, X ‘C
6 3-fluorophenyl 1 160-162
7 4-fluorophenyl 1 258 (dec)
8 3,4-dimethoxyphenyl 1 115 (dec)
9 4-aminophenyl 2 150 (dec)
5
EXAMPLE 10
Preparation of t-Butyl (2R)-2-[(1H-indol-4-yloxy)methyl]-
pvrrolidine-l-carboxylate
10
OH
N‘Boc
N Boc O
H
OH A\
N
H

A stirred solution of 4-hydroxyindole (1.33 g, 10.0
mmol), (R)-(+)-1-(t-butoxycarbonyl)-2-pyrrolidinemethanol
15 (4.02 g, 20.0 mmol) and triphenylphosphine (5.3 g, 20.0
mmol) in THF is treated with diethyl azodicarboxylate

(3.2 mL, 20 mmol), stirred for 3 h at room temperature
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la) KOt - Bu

1b) C1S02 O0 0 2) HC1 N H S02 0 15 A solution of t-

(2R)-2-[(1Hi ndol - 4- vyl oxy) met hyl | pyrrol i di ne-|-carboxylate (0.316 g,
I n WHBIH2i085853 eat ed wi th potassiumt-butoxide (1.5 mPCTAISS2/m%wd ,
at roomtenperature, stirred for 20 3 mn, treated with

benzenesul fonyl chloride (0.264 g, 1.5 nmmol), stirred for 6 h under
room tenperature, quenched with IN aqueous HC1 and water and
diluted with Et OAc. The organi c phase is separated, washed sequenti al

nmol )
THF)

nitrogen at

w th wat er aQHngbHSengféﬁngYEVvﬁE§S” 2@hé”9e§8ﬂ€§?%rééégdh@ ygcuo. The

resi

r esul
| ux

6:::

t ant

ue Is treat heat ed at

but yl
1.0
IMin

l'y

r ef

t enper aFGPREtEEr wEtR, EE@BFeanfiofiLéBﬁi-’?‘én’ﬁjéqf‘atlaheaaﬁéd PE| FéléB2 The
filtercake igeair- @lhéeﬁllleraﬁfaom E:Bﬁceﬁtlré(‘@é@2£88§§5§ BCFEH$88£12512
title corrpoung aﬁ an of f- ée SO g np, 204 206C, identified by
NVR and massWS8peRt +aI PahiF{s Eihﬁ@ﬁﬁtﬁgr Bh?ﬁr spLrLFRofeht t-Butyl

(2S)-2-((2-netbxt: Bexamésopmsne&y) oet Ay Edpdr thei di kel eompbaxyll askea CN Boc

0 CN2

10

15

20

25

whgtg solid, 1.08 g, mp 146-147°C; identified by NMR and

mass spectral analyses.

EXAMPLE 11
Preparation of 1-(Phenvylsulfonyl)-4-[(2R)-pyrrolidin-2-
lmetho ~1H~-indole hvdrochloride
NH .HCl
"Boc 1a) KOt-B
a -pi
1b) C1S0,—_)
> 0O
0 2) HC1

Z
-2 o
S

A solution of t-butyl (2R)-2-[(lH-indol-4-
yloxy)methyl]lpyrrolidine-l-carboxylate (0.316 g, 1.0
mmol) in THF is treated with potassium t-butoxide (1.5
mb;, 1.5 mmol, 1M in THF) at room temperature, stirred for
3 min, treated with benzenesulfonyl chloride (0.264 g,
1.5 mmol), stirred for 6 h under nitrogen at room
temperature;'quenched with 1N aqueous HC1l and water and
diluted with EtOAc. The organic phase is separated,
washed sequentially with watef and brine, dried over MgSO,
and concentrated in vacuo. The resultant residue is
treated with HC1 (1.5 mL, 1IN in Et,0), heated at reflux
temperature for 3 h, cooled to room temperature and
filtered. The filtercake is air-dried to afford the
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10 A stirred solution of 2-nethyl-3-nitrophenol (3.80 g, 24.84 mmol),
(S)-(-)-1-tert-butoxycarbonyl)-2- pyrrolidinenethanol (5.0 g, 24.8 nmol)
and tri pwerlogisssphine (6.5 g, 24.8 mmol ) in THE is treated/usd2/visth
di et hyl azodi car boxyl ate (4.3 g, 24.8 mmvol ), stirred for 3 h at room
tenperature and concentrated in vacuo. The resultant residue is mxed with
ether, stored at 0C overnight and filtered. The filtrate is concentrated
in vacuo to give a residue which is purified by 20 chromat ography (silica
gel , Et OAc: hexaneseofadidn 46 ﬁfé@fdwmeetg%ifdcom ng, agpazbhght yellow
senlsolld 7. 73 @, ield I dentif and mass spectral
anal yses. -3%06\602; ’85 ipgT mstﬂ?éhzs@zmamgtq@lPﬁ@ﬁéyatalson of
t-Butyl (2S)-2-((3-amno-2 5 nethyl phenoxy) net hyl ] pyrrolidi ne-1-carboxyl ate
Q\V, Boc ON_. Boc "0 H2 ~\ 0 CH3 Pd/C CH3 N2 NH2 A solution of t-butyl
(2S)-2-[(2-nethyl -3 nitrophenoxy)netﬁ%@%%%ﬁ#%?idine | - car boxyl ate (7.63 g,
10 21.9 riwl) and 10% Pd/C (0.38 g) in ethanol is hydrogenated (50 psi) at
.4 h

room t enperatu s concentrated in
vacuo to a?#%é@ﬂ $ tayt é |d 6.66 g, np
110C, identi Pk 2

10
A stirred solution of 2-methyl-3-nitrophenol (3.80

g, 24.84 mmol), (S)-(-)-l-tert-butoxycarbonyl)-2-
pyrrolidinemethanol (5.0 g, 24.8 mmol) and
triphenylphosphine (6.5 g, 24.8 mmol) in THF is treated

15 with diethylazodicarboxylate (4.3 g, 24.8 mmol), stirred
for 3 h at room temperature and concentrated in vacuo.
The resultant residue ig mixed with ether, stored at 0°C
overnight and filtered. The filtrate is concentrated in
vacuo to give a residue which is purified by

20 chromatography (silica gel, EtOAc:hexanes, 20:80) to
afford the title compound as a light yvellow semisolid,
7.73 g, (91% yield), identified by NMR and mass spectral

analyses.
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Preparation of t-Butyl (2S)-2-((1Hindazol -
yl oxy) met hyl ] pyrrolidine-I-carboxylate 20 QN,Boc CNNBoc OO CCH3 | \ N
N NH2 H wWogelsassdn of t-butyl (2S)-2-[(3-am no-2- nethyl poErusey)2512
met hyl ] pyrrolidi ne-I-carboxylate (5.00 g, 16.33 nmol), potassium acetate
(1.92 g, 19.6 mmol) and 25 acetic anhydride (4.9 nL, 52.3 nmol) in benzene
is treated dropwise with isoanylnitrite (4.3 nL, 32.7 nmol), -33 WO
02/ 085853 PCT/ US02/ 12512 heated at ref |ux tenperature overnight, cooled
to room tenperature and filtered. The filtercake is washed with benzene.
The filtrates are conmbined and concentrated in vacuo to give a yellow oil
residue. The residue is 5 purified tﬁ%graphy (silica gel,
Et OAc: hexanes, 15: 85) The purl fi ed 0|I (5 05 g) is d| ssolved in ethanol,
treated witHRREPRALE 25 hr2 Deewperature for 45 nin,
cooled i améwmﬁwﬁ¢zmhﬁ@-ma&mmaw@centrat ed HC1 and
10 concentrated 1 n vacuo to renpove the ethanol. The resultant aqueous
residue is extracted wt t OAc. The conbi ned ﬁ)@cts are washed

S

sequentially with water An brine, dried over and concentrated in
vacuo to give a yellow ot . Boais oil is purified gy 8t omat ography 15
(silica gel, EtQAc: hexane 30:70) to in{ve the ti ti\e product as an
off-white solid, 3.52 g, rsﬁDlZSC 2 -

o
NO2 NH2

A solution of t-butyl (2S)-2-[(2-methyl-3-
nitrophenoxy)methyl]lpyrrolidine-l-carboxylate (7.63 g,

10 21.9 mmol) and 10% P4/C (0.38 g) in ethanol is
hydrogenated (50 psi) at room temperature for 4 h and

filtered. The filtrate is concentrated in vacuo to
afford the title compound as an off-white solid, 6.66 g,
mp 110°C, identified by NMR and mass spectral analyses.

15
EXAMPLE 14

Preparation of t-Butyl (28)-2-[(lH-indazol-4-
lo methyl rrolidine-l1-carboxylate

::j . { %\
NBoc Y Boc

AN
0O O
CHj
@ (i[ &
N
H

NH,

20

A solution of t-butyl (28)-2-[(3-amino-2-
methylphenoxy) methyl]lpyrrolidine-l-carboxylate (5.00 g,
16.33 mmol), potassium acetate (1.92 g, 19.6 mmol) and

25 acetic anhydride (4.9 mL, 52.3 mmol) in benzene is
treated dropwise with isocamylnitrite (4.3 mL, 32.7 mmol),
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i dentified by NVR and mass spectral anal yses. EXAVMPLE 15 20 Preparation of
1- (Phenyl sul fonyl)-4-[(2S)-pyrrolidin-2- ylnmethoxy]-1Hindazol e
trifluorosoakiogssaxid salt Boc CNH CF3CO2H 1 a) NaH 0 1b) pPCISG@2/12502 2)
CF3CO2H NN I / \N I \\  H S02 25 A solution of t-butyl

(2S)-2-[(1H i ndazol -4- yl oxy)nethyl]pyrrolidine-|-carboxylate (0.317 g, 1.0
nmml) in dinmethylformamde is treated with sodium hydride (0.08 g, 2.0
nmol, 60%in mneral oil) at room 30 tenperature, stirred for 10 mn,

treated wi t Lg§ﬁ_2é ]@dﬁe]l?n F&n qny!| oride
(0.264 g, at‘?é%}% gﬁﬁ?@%%ﬁ under “ni n at roomrtcgér%llperature
quenched wi tthemmaiaéfmr@@ndi |Titleenad h Shrerfiltes %gam%vmﬁis%i jusl th
separated, washedsequent ifgliloraMdd Wl Kot iR riffdad-a%y MSO4 and

concentrated in vacuo to give a white foamresidue. The residue is
purified by V(ﬂﬁ‘%fhé’t%@ﬂé’ﬁnf Yilave £ glel % S hSBhEES RS 1 o give a

white sokid puﬂiml%cmﬂy dhrorditsd i | (rsmd‘a{ Warloa @0 Atdxhrads 0C,
stirred at r.qQo ature f 0 ncent at e 10 i,n vacuo. The
resul t ant r@% Egﬁe) % At é’t?(fj ?fg (et to1 a lc?rsdD &t 1 e conpound
as a white sa:tlha:h,oBO(tremj;,ed’rme ZHI‘%Q@,quezham iNaGet) headvl sid melSlsasspect r al
temperature for 45 min, cooled in an ice-water bath,
neutralized to pH 8 with concentrated HCl and
10 concentrated in vacuo to remove the ethanol. The
resultant aqueous residue is extracted with EtOAc. The
combined extracts are washed sequentially with water and
brine, dried over MgSO, and concentrated in vacuo to give
a yellow oil. This o0il is purified by chromatography
15 (silica gel, EtOAc:hexanes, 30:70) to give the title
product as an off-white solid, 3.52 g, mp 125°C,
identified by NMR and mass spectral analyses.

EXAMPLE 15
20
Preparation of 1-(Phenvlsulfonyl)-4-[(2S)-pyrrolidin-2-
vimethoxy]l-1H-indazole trifluorocacetic acid salt
<5:N‘Boc Z ‘ NH .CF;COH
z 1a) NaH H
0 ity ciso;— o
2) CF;CO,H
G Cy 0
N L
H N
SO3
25

A solution of t-butyl (28)-2-[(lH-indazol-4-
vlioxy)methyl]lpyrrolidine-l-carboxylate (0.317 g, 1.0
mmol) in dimethylformamide is treated with sodium hydride
(0.08 g, 2.0 mmol, 60% in mineral oil) at room

30 temperature, stirred for 10 min, treated with
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anal yses. 15 EXAMPLES 16-21 Preparation of 1-Arylsulfonyl-41(2S)-
pyrrolidinyl met hoxy] 1H i ndazol e Hydrochloride QV, N H .XHCL Boc 1la) NaH
| b) CLSO2RD220858580 2) HC1 NN (5:NN H 20 SO02R12 Using egserusoziisy2 t he
same procedure described in Exanple 15 herei nabove and enpl oying the
appropriate arysulfonyl chloride and anhydrous HCl, the conpounds in 25
Table Il are obtained and identified by NVR and mass spectral anal yses.
-35 WD 02/ 085853 PCT/ US02/ 12512 Table Il CNH .XHCL "ON N X SO02R12

Exanpl e np Nse 13? %(sglf%éyﬁ gii ged say! 002847 218, 5%315:h'9£999@ayko%
>255(dec) % ? or ophenyl 145-14 19 5 chl or ot hi en- 2-ylI
h under nltrogen at room temperature, quenched Wlth

water and diluted with ether. The organic phase is
separated, washed sequentially with water and brine,

5 dried over MgSO, and concentrated in vacuo to give a white
foam residue. The residue is purified by chromatography
(silica gel, EtOAc:hexanes, 15:85) to give a white solid.
This so0lid is dissolved in trifluorocacetic acid at 0°C,
stirred at room temperature for 90 min and concentrated

10 in vacuo. The resultant residue is triturated under
ether to afford the title compound as a white solid, 300
mg, mp 218-219°C, identified by NMR and mass spectral

analyses.

15 EXAMPLES 16-21

Preparation of 1-Aryvlisulfonyl-4[(2S)-
pyrrolidinvimethoxy]1H-indazole Hydrochloride

L X { xg xHC
Y" "Boc Y

! la) NaH H
< 1b) CISO,R
\b 2R12 - \b
2) HC1
\N \N
; y
20 SO.R;,

Using essentially the same procedure described in
Example 15 hereinabove and employing the appropriate
arysulfonyl chloride and anhydrous HC1l, the compounds in
25 Table II are obtained and identified by NMR and mass

spectral analyses.
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20 4-am nophenyl 2 150-155 21 4-am no-3-chl orophenyl 2 220(dec) 5 EXAMPLE
22 Conparative Evaluation of 5-HT6 Binding Affinity of Test Conpounds 10
The af fi mMvOyw2/085858st conpounds for the serotonin 5- HI6 r @CEtS02/135%2
evaluated in the followi ng manner. Cultured Hela cells expressing human
cloned 5-HT6 receptors are harvested and centrifuged at | ow speed 15
(1,000 x g) for 10.0 mn to renove the culture nedia. The harvested cells
are suspended in half volume of fresh physiological phosphate buffered
saline solutiaon and recentrifuged Atable Tane speed This operation is -36
WO 02/ 085853 PCT/ US02/ 12512 repea;ziam;he collected cells are then

g

honogeni zed in ten volunes of 50 gs.¥@ (pH 7.4) and 0.5 mM EDTA. The
honmogenate is centrifuged at 40,000 X g for 30.0 min and the precipitate
is collected. The obtained pellet is<5 resuspended in 10 vol unes of
Tris.HCL buffer and recentrifuged at @he sane speed. The final pellet is
suspended in a snall volune of Tris.HS& buffer and the tissue protein
content is determned in aliquots of 25N Al vol unes. Bovi ne Serum
Alburin is used as the standard 10 i m#heNprotein determ nation according
to the nethod described in Lowy et al., &hRgiol. Chem, 193:265 (1951).
The vol une of the suspended cell nenbranes is adjusted to give a tissue

protein concentration of 1.0 ng/m of suspension. The prepared nenbrane
suspension 15 (10 times concentrated) is aliquoted in 1.0 m vol unes

Example ' mp
No. R, X eC
16 8-quinolinyl 0 217-218
17 2-chlorophenyl 1 >255 (dec)
18 2-fluorophenyl 1 145-148
19 5-chlorothien-2-y1 1 195
20 4-aminophenyl 2 150-155
21 4-amino-3-chlorophenyl 2 220 (dec)
5
EXAMPLE 22
Comparative Evaluation of 5-HT6 Binding Affinity of Test
Compounds
10
The affinity of test compounds for the serotonin 5-
HT6 receptor is evaluated in the following manner.
Cultured Hela cells expressing human cloned 5-HT6
receptors are harvested and centrifuged at low speed
15 (1,000 x g) for 10.0 min to remove the 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
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and stored at -70 C until used in subsequent binding experinents. Binding
experinents are perforned in a 96 well mcrotiter plate format, in a total
vol une ofwb®/0%4853 To 20 each well is added the foll ow ngPriratSoz/e€5180. 0 Al
of incubation buffer made in 50 mM Tris. HC1 buffer (pH 7.4) containing
10.0 mM MyC12 and 0.5 nM EDTA and 20 Al of [3H]-LSD (S.A., 86.0 G/ nmmol,
avail able from Arersham Life Science), 3.0 nM The di ssoci ation constant,
KD of the 25 [3HLSD at the human serotonin 5-HI6 receptor is 2.9 nM as
determ ned bsepeatedt i Bre bioldieniaed t¢el herawsi Heen domeren bt ednsn ofen

[3H LSD. The,ygardd o iy indh thafedsdy (gey fipalnaddid ign @ird00rRe Al of

ti ssue suspension. Nonspecific binding is neasured in the (g)re,sence of 10.0

30 gM net hi Gt Pel§ 2 EohHRAsA ar 0 R i B N0 bR R The
reaction is wghd qyescii piesend ddlldecs@r krhorobdalthdt &l 10N
tenperatuyre, at whi c% Ci[1im:3, Cihe ound i a”dﬁl%fffﬁt?#ﬁ conr'g)cgex is filtered
of f on a’96 FRTFSHFIRT 117 61 VR 11NS® FREKEr t° (54196 Harvester.
The -37 WO 24 HBSBEBuRET /diSOH d 2iehiRe  dyoeknd. cThpl Enaclayoditlan tdhe filter
disk is allag g \ t i I VIt neasur i Packard
TopCount (r) %%%ﬁ’%g% il ﬁ&[ssl“%%ho Ogln%rﬁ%i%f?{é#l%é%%ic%rs, Pa%?%r&?%e

addi ti on of #sDie MdEPoeivt manyerPp seideie¢rmined 5in alimkoshadf ol wb| . The

uni filter plaf e dB,REQ! - SEA Ktk ad-GRUMBENIA B Rasdarddoplountingamith a
tritium_effjciency of 31.0% Specific binding to the 5-HT6 receptor is

defined s Ihe-RRtRFOTER AREFVIIRA b PFEREI M gt BRUMEin 10 the
presence of dés&Mued ahelmsyrptdd aihepin, Biomi Nthem., 193:265

(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
15 (10 times concentrated) is aliquoted in 1.0 ml volumes
and stored at -70° C until used in subsequent binding
experiments.
Binding experiments are performed in a 96 well
microtiter plate format, in a total volume of 200 wpl. To
20 each well is added the following mixture: 80.0 ul of
incubation buffer made in 50 mM Tris.HCl buffer (pH 7.4)
containing 10.0 mM MgCl, and 0.5 mM EDTA and 20 ul of
[’H]1-LSD (S.A., 86.0 Ci/mmol, available from Amersham Life
Science), 3.0 nM. The dissociation constant, K, of the
25 [’H]LSD at the human serotonin 5-HT6 receptor is 2.9 nM,
as determined by saturation binding with increasing
concentrations of [‘HILSD. The reaction is initiated by
the final addition of 100.0 pl of tissue suspension.
Nonspecific binding is measured in the presence of 10.0
30 uM methiothepin. The test compounds are added in 20.0 wl
volume.
The reaction is allowed to proceed in the dark for
120 min at room temperature, at which time, the bound

ligand-receptor complex is filtered off on a 96 well

®

35 unifilter with a Packard Filtermate 196 Harvester. The
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In the presence of varying concentrations of test conpound is expressed as
a percentage of specific binding in the absence of test conpound. The
results awe oplsssed as | og % bound versus | og concentr at iPOR/uSD2/125$1
conpound. 15 Nonlinear regression analysis of data points with a conputer
assisted program Prisn(r) yielded both the IC50 and the Kivalues of test
conpounds with 95% confidence Ilimts. Alinear regression |line of data
points is plotted, fromwhich the 1C50 value is determ ned and the Ki 20
val ue is detmruricherbrinzised apeht v fdre ovi e qlisah o aldowed 430 gix 1 +

L/ KD) wher e dy} A& 1ONCRMJRId QM 3f {dendadiAastive |pHandgused and KD

I s the dissociation constant of theligand for the receptor, both

expressed i FapQduts egihgoedieitbsayx phetbohlonbhyeki dearaberar e

determ ned and conpared_to those val ues aqbtained b representative
%ﬂﬁ:data are

conpounds kA% &-ifefsisitiate A ftH Mt L PHSENTE 2% Ssprdt

shown i nsTahlee dddn sihel W w8 War2/ 985858 RCH ISR/ 2 Hear Tkl ged | | Test
Conpound 5-HT6 Binding Ki (Ex. No.) (nM 3 6.0 47.0 520 6380 7
31.0 8 95. @nd counted irp@ PackardTopCount™ with a tritium

efficiency of 31.0%.
Specific binding to the 5-HT6 receptor is defined as
the total radioactivity bound less the amount bound in

10 the presence of 10.0uM unlabeled methiothepin. Binding
in the presence of varying concentrations of test
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.

15 ©Nonlinear regression analysis of data points with a
computer assisted program Prism® yielded both the IC,, and
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,

20 wvalue is determined based upon the following equation:

K, = IC, / (1 + L/K)
where L is the concentration of the radiocactive ligand
used and K, is the dissociation constant of the ligand for
the receptor, both expressed in nM.

25 Using this assay, the following Ki values are
determined and compared to those values obtained by
representative compounds known to demonstrate binding to
the 5-HT6 receptor. The data are shown in Table IIT,

below.
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15 7.0 16 85.0 17 5.0 18 8.0 19 5.0 20 9.0 21 16.0 5-HT6 Binding K
Conparative Exanples (nM C ozapine 6.0 Loxapine 41.4 Bronocriptine 23.0
Met hi ot hewDr288853 M anserin 44.2 d anzepine 19.5 As canPo@/tseymsiz omt he
results set forth above, the 5 conpounds of the present invention have a
hi gh degree of affinity for the 5-HT6 receptor. -39 WO 02/085853

PCT/ US02/ 12512 WHAT IS CLAIMED IS: 1. A conpound of formula | 5 RO R8
RoR/ /(CRBR6)p N X~(CR2ZR3)n RI1 R4 \~ Y 1\ \\ | Z N

Table III
Test Compound 5-HT6 Binding Ki
(Ex. No.) (nM)
3 6.0
4 7.0
5 2.0
6 8.0
7 31.0
8 95.0
9 1.0
11 106
15 7.0
16 85.0
17 .0
18 .0
19 .0
20 .0
21 16.0
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

As can be seen from the results set forth above, the
5 compounds of the present invention have a high degree of
affinity for the 5-HT6 receptor.
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(R) WR1 m1l12 (l) wherein Wis SO, CO CONH, CSNH or (CH),; Xis O
SO, or NR13; 10 Yis CRIAor N, Zis CR15 or Nwith the proviso that when
Y is N thwpo2683865t be CRL5; m and x are each i ndependent IPgTS0Y/128m2 | nt eger
of 1, 2 or 3; 15 n and p are each independently an integer of 1, 2 or 3;
Rl is hal ogen, CN, OR16, CO2R17, CONR18R19, CNR20NR21R22, SO02NR23R24,

SO R25, or a Cil-Ceal kyl, C2-Ce6al kenyl, C2- C6al kynyl, C3-C6cycl oal kyl,

cycl ohet eroal kyl, 20 phenyl or heteroaryl group each optionally

substi t ut ed; 7, R8, R9, R10O and Rl11 are each independently
H or an optiona I{/@s%%ﬂﬂﬁgt eé; Cl- Co6al kyl group; -40 WO 02/085853

PCT/ US02/ 12512 R4 is H, CNR26NR27R28 or a Cl- Ceal kyl, C2-C6al kenyl, C2
Céal kynyl, C3- Cocycl oa kydmpsned ahet esoahkyls  aryl or heteroaryl group
each opti onal ly substituted; 5 R12 is an optionally substituted

Cl- Ceal kyl, aryl or het eroaryl group; y and w are each 0 or an integer of
1 or 2 813 is Hor a Cil-C6al kyl, C2-C6al kenyl, C2-C6al kynyl, C3-
Cécycl oal kyl, cycl oheteroal kyl, aryl or R Rg

Ryo R74
_(CRsRg),
Rubk
X/(CR2R3)H R,y
2 Y.
/\ \Y
g
~ /
JS N

@D
wherein
W is SO,, CO, CONH, CSNH or (CH,);
is 0, SO, or NR,;
is CR,, or N;
is CR,, or N with the proviso that when Y is N then
Z must be CR,;;
and x are each independently 0 or an integer of 1,
2 or 3;
15 n and p are each independentiy an integer of 1, 2 or
3;
R, is halogen, CN, OR,, CO,R,,, CONR,R,,, CNR,NR, R,
SO,NR,,R,,, SOR,,, or a C,-C,alkyl, C,-C.alkenyl, C,-
C,alkynyl, C,-C,cycloalkyl, cycloheteroalkyl,

10

N o= N

=]

20 phenyl or heterocaryl group each optionally
substituted;

,» Ry Re, R,y Ry, R, R, and R,, are each
independently H or an optionally substituted C,-

Rz’ R 57 67

C.alkyl group;
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10 heteroaryl group each optionally substituted; R14 and R15 are each

i ndependently H, hal ogen or a Cl- C6al kyl, aryl, heteroaryl or Cl-C6al koxy
group eawboepsisshal |y substituted; R16 is H COR29 or a @CTEsal/kph?

C2- Coal kenyl, C2- 15 C6al kynyl, aryl or heteroaryl group each optionally
substituted; R17 and R29 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; R18, R19, R23, R21, R22,

R26, R27 and R28 are each |ndependent | 0 ptional l.y sulstituted Cil-
Céal kyl group; 3 &ﬁd%§2£h§% eé&ﬁ1ﬂrh eggﬁééﬁgﬁ%;'Hcg?é%ﬁgéfPﬁgal&%T, 25
aryl or heteroaryl groQgléaulyloptiobavicy oasikyst,i taytcddhededoR2%yils an
optionally substituted I I e . . or a
aQ%lgﬁgﬁﬁé%er§§%%}|8£ou§ é&é@f%y£%&5£?

st ereoi sonmer thereof or har maceu y accepta 0 salt thereof. 2.
A conpound accordi ng t®ukstifilaedherein Wis S02 . -41 WD 02/ 085853

PCT/ US02/512512  3g Ai §08ROGHEL LI Bebs 01 ehaea & —Qﬂaﬂ%lW@ryW@fe! n Xis
0. 4. A conpound according to y one of claims 1 to' 5 3 wherein Y is
CR14. 5. A conpound ad%%?%?ﬁ@r¥ Y Bhe of claims 1 to 4 whereinnis 1.

10 6. A conpound Ac&nd tivNgré ocadty Oner odnciAataged 60 1 or 2;
R, is H or a C,-C,alkyl, C,-Calkenyl, C,-C.alkynyl, C,-
C,cycloalkyl, cycloheteroalkyl, aryl or

13

10 heterocaryl group each optionally substituted;

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

14
C,alkyl, aryl, heterocaryl or C,-Calkoxy group
each optionally substituted;

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

15 C,alkynyl, aryl or heteroaryl group each

16

optionally substituted;
R,, and R, are each independently H or a C,-Calkyl,
C,-Calkenyl, C,-Calkynyl, C,-Ccycloalkyl,

cycloheteroalkyl, aryl or hetercaryl group each

17

20 optionally substituted;
Ry, Rys Ry, Ry, Ry, R
independently H or an optionally substituted C,-

R,, and R,, are each

18/ 207 217 227 267

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

R

25

is an optionally substituted C,-C,alkyl, aryl, or
heteroaryl group; or
a stereoisomer thereof or a pharmaceutically acceptable
30 salt thereof.

2. A compound according to claim 1 wherein W is
SO, .
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5 wherein R12 is an aryl or heteroaryl group each optionally substituted.
7. A conpound according to any one of clains 1 to 15 6 wherein R2 and R3
are bot h W0 08/0885xonpound according to any one of clains PCra@soyiaserein p
is 1. 20 9. A conpound according to claim1l selected from the group

consi sting of: 1-(phenylsulfonyl)-4-[(2S)-pyrrolidin-2-ylnethoxy]-1H

i ndol e; 1-[(5-chlorothien-2-yl)sulfonyl]-4-[(2S)-pyrrolidin-2- 25

yl met hoxy] - 1Hi ndol e; 1-[(2-fl uorophenyl)sul fonyl)-4-[(2S)-pyrrolidin-2-

yl'met hoxy] - 1H-indpl e; a laddsddd A opbiemg sub feryln - #-d 28)apwrg ol i din-2
yl met hoxy] - 1Hi ndol e; |, 30

1-[ (4-f1 uor OEHEIRAY Sl ¥DriY1 ) - 4- [ (2S) - pyrrol i di n-2- yl met hoxy] - 1Hi ndol e;
1-[ (3, 4-di met hoxyphenyl ) sul fonyl )-4-[(2S)-pyrrolidin-2-

yl met hoxy] - 1Hi ndol e; 4-({4-[2S)-pyrrolidin-2-ylnethoxy]- indoJe-1- 35
yl }sul fonyl ) ani | iéﬁe; %é%@%ﬁ%é@%@r% U AT e I "Sfh LAY %

1- (phenybsul¥ aviydgeidtn [X 28 -q@Bf r ol i di n- 2- yl net hoxy] - 1H i ndol e;

1- (phenyl sul fonyl)-4-[(2S)-pyrrolidin-2-yl net hoxy]-1H indazole; 5
8-({4-[(2S)-pyrrolidin-2-ylnmethoxy]-1Hindazol -1- yl}sul fonyl)quinoline;
1- [ (2- chl or opheny? ) sul& orgeigound (Sjexgind| taian? greredhoxdginstd ndazol e;

4 wherein n is 1.

10 6. A compound according to any one of claims 1 to
5 wherein R, is an aryl or heteroaryl group each

optionally substituted.

7. A compound according to any one of claims 1 to
15 6 wherein R, and R, are both H.

8. A compound according to any one of claims 1 to

7 wherein p is 1.

20 9. A compound according to claim 1 selected from
the group consisting of:
1-(phenylsulfonyl)-4-[(2S) -pyrrolidin-2-ylmethoxy]-1H-

indole;
1-[(5-chlorothien-2-yl)sulfonyl]l-4-[(28)-pyrrolidin-2-
25 vlmethoxy]-1H-indole;

1-[(2-fluorophenyl)sulfonyl)-4-[(28) -pyrrolidin-2-
yvlmethoxy]-1H-indole;
1-[(3-fluorophenyl)sulfonyl)-4-[(28)-pyrrolidin-2-
yvlmethoxy]~1H-indole;
30 1-[(4-fluorophenyl)sulfonyl)-4-[(28)-pyrrolidin-2-
yvlmethoxy]-1H-indole;
1-[(3, 4-dimethoxyphenyl) sulfonyl)-4-[(2S)-pyrrolidin-2-
yvlmethoxy]-1H-indole;
4-({4-[28) -pyrrolidin-2-ylmethoxy]-1H-indole-1-
35 yl}sulfonyl)aniline;
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1-[(2-fluorophenyl)sul fonyl]-4-[(2S)-pyrrolidin-2- 10

yl met hoxy] - 1H i ndazol e;

1-[ (5- chlwoorksssss 2-yl ) sul fonyl ]-4-[(2S)-pyrrolidin-2- PCT/US02/12512

yl met hoxy] - 1Hi ndazol e; 4-({4-[(2S)-pyrrolidin-2-ylmethoxy}-1Hindazol -1I -
yl }sul fonyl)aniline; 15
2-chloro-4-({4-[(2S)-pyrrolidin-2-yl methoxy]-1H i ndazol -

1-yl }sul fonyl)aniline;

phenyl sul fonyl ) - 4= ( pi peri di n; 2= t hoxy) s 1Ek 1 ngdo| e; P
{ 4-(piperia %@%9¥%%§%E8§ ?!1$+{K%%F-P¥r%%fégf?ony¥ %%F??ﬁ%? Ao
2-fl uor ophenyindaléonyl ] - 4- (pi peri di n-2-yl met hoxy) - 1Hi ndol e;

5- chl or of hi.en=2- L}- { peridin: 2 _ybn 5 i pdol e;

31 uor osnveT AT onuT T T (ol Sh8) BPFE oo b axp ey RO T HoT e

2-f 1 uor opheny#38arebayl | - 4- (pi peri di n- 2-yl met hoxy) - 1H i ndazol e;

2- chisor ophenyl ) g9k %%fk}oﬁi&ﬁhp@ryﬁh@tﬁoxynmmomaazatl:indazol e; 30
5-ch|orothien-§- Il u fﬁ Il-4-( | peridin-2- ylnethoxy)-1Hindazol e;
zepan- 2-yl neth %%Y- 1% 2%9 %%*%gﬁyl)-lkkindole;

{[4- (azepan- Rty orlLboxphentt ) ;dbtohyyl 44l 2By Fpanrdl bé&in-23 WO 02/ 085853
CT/ US02/ 12512 4-(azepan-2-yl.net hoxy)-1-[(2-fl uorophenyl)sul fonyl]-1H

i ndol e; 4-(azepanY%I-ne n%?%ix%%-ﬁgﬁ? é-!%:‘I:‘]Iorothien-2-y|)su|fony|]- 1H-i ndol e;
1-[(2-fluorophenyl)sulfonyl]l-4-[(2S)-pyrrolidin-2-

1-(
4-{[
1-[(
1-[(
1-[(
1-[(
1-[(
1-[(
4-(a
4-{[
P

d

10 vimethoxy]-1H-indazocle;
1-[(5-chlorothien-2-yl)sulfonyl]l-4-[(2S)-pyrrolidin-2-
vimethoxy]-1H-indazole;
4-({4-1(29) -pyrrolidin-2-ylmethoxy}-1H-indazol-1-
vlltsulfonyl)aniline;
15 2-chloro-4-({4-[(2S)-pyrrolidin-2-ylmethoxy]-1H-indazol-
1-yl}sulfonyl)aniline;
1- (phenylsulfonyl)-4- (piperidin-2-ylmethoxy) -1H-indole;
4-{[4- (piperidin-2-ylmethoxy)-1H-indol-1-
vllsulfonyl}laniline;
20 1-[(2-fluorophenyl)sulfonyl]-4- (piperidin-2-ylmethoxy) -
1H~indole;
1-[(5-chlorothien-2-yl)sulfonyl]-4- (piperidin-2-
yvlmethoxy) -1H-indole;
1-[(3-fluorophenyl)sulfonyl]-4- (piperidin-2-ylmethoxy) -
25 1H-indole;
1-[(2-fluorophenyl)sulfonyl]-4- (piperidin-2-ylmethoxy) -
1H-indazole;
1-[(2-chlorophenyl)sulfonyl]-4- (piperidin-2-ylmethoxy) -
1H-indazole;
30 1-[(5-chlorothien-2-yl)sulfonyl]-4-(piperidin-2-
yvlmethoxy)-1H-indazole;
4- (azepan-2-ylmethoxy) -1- (phenylsulfonyl)-1H-indole;
4-{[4- (azepan-2-ylmethoxy)-1H-indol-1-
yvllsulfonyllaniline;
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4- (azepan- 2-yl met hoxy) - 1-[ (3-f | uorophenyl ) sul fonyl ]-1H i ndol e;
(azepan- 2-yl met hoxy) - 1-[ (2- f | uor ophenyl ) sul fonyl ] -1H i ndazol e;
(azeparwd-oglosssshoxy) - 1- [ (2- chl or ophenyl ) sul fonyl ] - 1H 1@cCirnsazolse;
(azepan- 2-yl net hoxy) - 1-[ (5-chl orot hi en-2-yl ) sul fonyl ]- 1H i ndazol e;
(phenyl sul fonyl )-5-(pyrrolidin-2-yl met hoxy) - 1H i ndol e;
(phenyl sul fonyl ) -6-(pyrrolidin-2-yl met hoxy)-1Hindole; 15

(phenyl sul fonyl ) -5-(pyrrolidin-2-yl met hoxy)-1H i ndazol e;

(phenyl sul fony}dnBn (PYL1ALEADR P= YL rep h@m&r&bhehﬁﬂﬁéﬁi%n 1]a15-

tereoi soner thereof; _or a a pharnmaceutically acceptable salt thereof. 20
10. A nethod for #R€°tféat ment of a disorder of the central nervous system
rel ated to of-ghfepard2bylhbehbxyH6-[ e5eghlorbBhaepabgh suhEoged] Lt her eof
whi ch conpri ses g%ovigiig_to said patient a therapeutically effective 25
anount of a conpo a*Bf°t6fnula | as clained in any one of clains 1 to 9
or a stereoi4olerepherreflnethoxphat rb¢@ufivarbyphanyépsabfengal +1Hher eof .
11. The met hod acgﬁagigg to claim10 wherein said 30 disorder is a notor

di sorder, anxiety disorfder or cognitive disorder. 12. The net hod according
to claim10 4héreepasardylapsbedel-1sl§2hfepheeheaydl) sdépersti oktl-35 - 44
WO 02/ 085853 PCT/ 142442812 13. The nethod according to claim 11l wherein
sai d

5

4-
4-
4-
1-
1-
1-
1-
S

4- (azepan-2-ylmethoxy)-1-[ (2-chlorophenyl)sulfonyl]-1H-
10 indazole;
4- (azepan-2-ylmethoxy)-1-[ (5-chlorothien-2-yl)sulfonyl]-
lH~-indazole;
1- (phenylsulfonyl)-5-(pyrrolidin-2-ylmethoxy)-1H-indole;
1- (phenylsulfonyl)-6- (pyrrolidin-2-ylmethoxy)-1H-indole;
15 1-(phenylsulfonyl)-5-(pyrrolidin-2-ylmethoxy)-1H-
indazole;
1- (phenylsulfonyl)-6- (pyrrolidin-2-ylmethoxy) -1H-
indazole; or a stereoisomer thereof; or a
a pharmaceutically acceptable galt thereof.
20
10. 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
25 amount of a compound of formula I as claimed in any one
of claims 1 to 9 or a stereoisomer thereof or a

pharmaceutically acceptable salt thereof.

11. The method according to claim 10 wherein said
30 disorder is a motor disorder, anxiety disorder or

cognitive disorder.
12. The method according to claim 10 wherein said

disorder is schizophrenia or depression.
35
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di sorder is Al zheiner's disease or Parkinson's diease. 14. The nethod
according to claim1ll wherein said 5 disorder is attention deficit

di sor der .wo%2/08s8phar naceut i cal conposi ti on whi ch conpri se®Ca/uso2/12512
pharmaceutically acceptable carrier and a conmpound of fornula | as clained
in any one of clains 1 to 9 or a 10 stereoisonmer thereof or a
pharmaceutically acceptable salt thereof. 16. A process for the
preparation of a conpound of formula I which conprises one of the

foll owi ng: 15 b) act o] £ ar pyl ; ; . kCR 5R6)
X- (CRR3)n R4 \ ~ 55 “D@gl\ﬁe%%g? iy-ig‘?%félgg %erééué@“i %}R?,Zeﬁ,li, B%,léz, R1,
R2, R3, R5, ®ssorilerR8s RizhRiverspddrggaapecnsPackinegdn’ dedepdsewi th an
appropriate sul phonyl ating, acylating, carbanoylating,

t hi ocar banoyl atin arylating or al kylating agent, contajning the, group: 25
RI2-W -45 WO 02/ Bb5e5EnPCPLEng/ 3064ndigficke Fi2imslAswaBFFFRASabEve And W

is S, GO EAba&SNHs gttéeftiadn. defsaid desetasks protected on reactive
sites

15. A pharmaceutical composition which comprises a
pharmaceutically acceptable carrier and a compound of
formula I as claimed in any one of claims 1 to 9 or a

10 stereoisomer thereof or a pharmaceutically acceptable
salt thereof.

16. A process for the preparation of a compound of

formula I which comprises one of the following:
15

b) reacting a compound of formula (B):

X
.
)Y
(Rl)m H (B)

R
and R,, are as defined herein, with an appropriate

R

87 9

20 whereinm, n, p, X, Y, Z, R

17

R,, R,, R, R

27 3 5 67 71

sulphonylating, acylating, carbamoylating,
thiocarbamoylating, arylating or alkylating agent
containing the group:

25 R, -W-

12
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and/ or on reactive substituent groups as required, and renoving any
protecting groups, to give a corresponding 5 conmpound of fornula (I); or
b) renoviwg 0a/opi8st ecting group froma conpound of 10 for®araISPLZ)25R R8 9
Rio'-R7 o(CRBR6)p X~(CR2ZR3)n RIIN P\ Y \\Z ZOO N W 12 (1) (O
whereinm n, p, W X VY, Z Rl, R, R3, R5, R6, R, R3, RO, R o, Rl1 and
R12 are as defined herein and Pis a protecting 15 group to give a conpound
of formula (1) wherein R4 is H or c) alkylating a conpound of fornula (1)
as defined iwhex¢aRm iswherdphiredi abdiyeragdniwishSan &0y |GoNFhg Ggeht of

20 formula R4z L mfgrel nsalasréa!:@aﬂtggp%eg@teausﬁ asabphogegitagd R is as
defined in cIa|n11 &xcepti ng ogen to give a corresponding conpound of

formula (1); an@f°r4@nVE?@?FG§§8§§b %EEEIQEB%ES 85 E8HvéFefng®Rconpound
of formul a (+¢mbavh§lady peackb¥eng§uysbibyentoggoup kocardefbeneinhgconpound

of forng;a éémpound of formula (I);

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

@ (c)

R, R, R,, R

,, and R,, are as defined herein and P is a protecting

wherein m, n, p, W, X, Y, Z, R, R,, R,, R,
R R

67 7 1 g7 97

107

15 group to give a compound of formula (I) wherein R, is H;

or
c) alkylating a compound of formula (I) as defined in
claim 1 wherein R, is hydrogen with an alkylating agent of
20 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
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5 or e) converting a basic conpound of formula (1) to an
salt or vice versa. 10 17. A process for the preparation
formul a IWORQ/08%853 Ri 0 R7

acid addition
of a conpound of

s (CRSR6)p N X, (CR2R3) 1 11 R4PCNAUSOMIZSRE) m

S2R12 15 (le) wherein X, Y, Z, m n, p, R, R2, R3, R4, R5, R6, R7, RS,
R9, R o0, Rl1 and R12 are as defined in claim1l which conprises reacting a
conpound of fornula XVl -47 WD 02/085853 PCT/ US02/ 12512 RO R8 Ro R7 /

(CR5R6)p N X(CR2R3) R |
d)

R4 Y \\ |
converting a compound of formula

Z NH (R)m(XV)

(I)

having a

reactive substituent group to a different compound of

formula I;

e) converting a basic compound of formula

acid addition salt or wvice versa.

(I) to an

10
17. A process for the preparation of a compound of
formula ITe
R, ¢
Rio Ry
/(CRSRé)p
Ry
X,&CRﬁgm "R,
z Y,
-x N\
~ /
el
Ry)m SOzR12
wherein X, Y, Z, m, n, p, R, R, R,, R,, R, R,, R,, R;, R,

RlO ’ R

reacting a compound of formula XVI

-47 -

., and R, are as defined in claim 1 which comprises



wherein X, Y, Z in, n, p, R, R2, R3, R4, R5, R6, R7, R3, RO, RI10 and Ri1l
are as defined herei nabove with a sulfonyl <chloride, R12S2C1l, wherein Rl12
i s as defwpadossssei nabove in 5 the presence of a base opt ipomaiSoy13sm t he
presence of a solvent. 18. A conpound of forrmula XVI RO R8 R o R7 /
(CR5R6)p N XACR2R3)n Rl R4 \Z NH (R)m10 (XVl) wherein Xis 0, SOY
or NR13; Y is CR14 or N, 15 Zis CR15 or Nwith the proviso that when Y is
N then Z must be CR15; -48 WO 02/085853 PCT/ US02/ 12512 mis O or an
integer of 1, 2 or 3; n and p are each igrgeperdently an integer of 1, 2 or
3; Rl is halogen, CN, OR16, CO2R17, ENR20NR21R22, 5 S02NR23R24,
SONR25, or a Cl-Ceal kyl, C2-C6al kenyl , €2-/ C6 Ilé)é%yl , C3-Co6cycl oal kyl,

cycl ohet eroal kyl, phenyl or heteroaryl W gachPoptional |y substituted,;
R2, R3, R5, R6, R7, R8, R9, RI10 aggbkgﬁﬁnal‘e ﬁﬁach
X

4
- Y,
)
g
~ /
adi:
H

(Rl)m

(XVI)

wherein X, Y, Z, m, n, p, R, R,

R,, R,, R
R,, and R, are as defined hereinabove with a sulfonyl

57 RGI R7I R-gl R !

37 (%4 9

chloride, R,,SO,Cl, wherein R,, is as defined hereinabove in
5 the presence of a base optionally in the presence of a
solvent.

18. A compound of formula XVI

10 (XVI)

wherein
X is 0, SO, or NR
Y is CR,, or N;

137

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

157
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10 i ndependently H or an optionally substituted Cl- C6al kyl group; R4 is H,
CNR26NR27R28 or a Cl-Co6al kyl, C2-Co6al kenyl, CzZ- Co6al kynyl, C3-C6cycl oal kyl
or cycl ohwDerosisky| group each optionally substituted; 1PCRABO2/S25k: Oor a
Cl- Coal kyl , C2-C6al kenyl , C2-C6al kynyl , C3- Cé6cycl oal kyl,

cycl oheteroal kyl, aryl or heteroaryl group each optionally substituted,
R14 and R15 are each independently H, halogen or a Cl- C6al kyl, aryl,

het eroaryl or d -C6al koxy group 20 each optionally substituted; RL6 is H,
COR29 or a Cl-Coahkyl, o @y Bal kep¥ber @ £0abkypys, aryl or heteroaryl
group each optionally substituted; R17 and R29 are, each i ndependently H or
a Cl- Ceal kyl , 2511@1:1%6@ RERYPC IR RYASPL L2 BeeyEPEar k9,1, 2 or

cycl oheteroal kyl, aryl3er heteroaryl group each optionally substituted,

R18, R19, R20, , .R22, _R26, a R2 re e i hdep ently H or an
optional |y substifutéd -093%1'%«3%@ ;R (g&gﬁdRmﬁ]ﬁgzeﬁ%a%h'

i ndependéntly H or a GQoSGglRyl ,SO Ry yl ovorahef-e adkyl, gtpupathaetybptCpenal |y
substituted; and R25 i i onal tihtute - l_, yl, or 35
het eroaryl group; or -i@aj\?%%g}zl/’og’&é%y%#%%f1%%’%0@%1%%69&]{ (:)Li’sorrers
thereof or the phar macelenzil ¢y haceeprapl egsenr seadar epfiondllw conpound
according to claim18 yheseipukeds 5 0; Y is CRL4; and n is 1.

R,, R

2

R,, R, R R,, R
10 independently H or an optionally substituted C,-

R and R,, are each

37 57 71 g7/ 97 10
C,alkyl group;

R, is H, CNR,NR, R, or a C,-C,alkyl, C,-Calkenyl, C,-
Calkynyl, C,-C.cycloalkyl or cycloheteroalkyl
group each optionally substituted;

15 R, is H or a C,-Calkyl, C,-C,alkenyl, C,-Calkynyl, C,-
C,cycloalkyl, cycloheteroalkyl, aryl or
heteroaryl group each optionally substituted;

R,, and R,, are each independently H, halogen or a C,-
C,alkyl, aryl, heterocaryl or C,-C.alkoxy group

20 each optionally substituted;

R, is H, COR,, or a C,-Calkyl, C,-C,alkenyl, C,-
C.alkynyl, aryl or heteroaryl group each
optionally substituted;

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

25 C,-C,alkenyl, C,-C,alkynyl, C,-C,cycloalkyl,

cycloheteroalkyl, aryl or heterocaryl group each

optionally substituted;

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

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

R,, is an optionally substituted C,-C,alkyl, aryl, or

35 heterocaryl group; or
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20. A conpound according to claim18 or claim19 wherein Zis CR15 -50

WO 02/085853 PCT/US02/12512

the stereoisomers thereof or the pharmaceutically

acceptable salts thereof.

19. A compound according to claim 18 wherein X is

5 0; Y is CR,; and n is 1.

20. A compound according to claim 18 or claim 19

wherein Z is CR,.

-50-~



