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1- ALKYLSULFONYLBENZAZOLE DERI VATI VES AS 5- HYDROXYTRYPTAN BEAHR R40§ANDS Thi s
invention relates to 1-aryl- or 1al kyl sul fonyl benzazol e rds}{ﬁ]b%es usef ul
as 5hydr oxWQ 29698 ne-6 | i gands, to pr ocesses for pr eparl

pharmaceutical conpositions containing them to net hods of treatnent
usi ng them BACKGROUND OF THE | NVENTI ON Vari ous central ”lmﬂmﬂlmw mﬁ)

di sorders such as anxiety, depression, notor disorders el i eved
to involve a disturbance of the neurotransmtter 5 5 hydr oxytstegpt ami ne
(5-HT) or serotonin. serotoninis localized in the central and perip
nervous systens and is known to affect nmany types of c U'ﬂﬂumﬂwﬁﬂm Iud| ng
psychiatric disorders, nmotor activity, feeding behaV|or ivity,
and neur oendocrine regulation anmong |0 others. The effects oboosmer ot oni n are
regul ated by the various 5-HT receptor subtypes. Known 5-HT receptors
include the 5-HT1 famly (e.q. 5-I—FI'1A2) t he 5-I—FI'2f ] 5- HT2A) ,
5-HT3, 5-HT4, 5- HESARYLEQE Jnd %gﬁo 02/ 059088
PCT/ US02/ 01950 The recentlyyﬁgibkwﬁglpm_& bydammgtryptam ne-6 (5- HT6)
receptor subtype has been n € extensive distribution of its
MRNA has been reported. Hi ghest | evel s. of 5-HT6 receptor nmRNA have been
observed 5 in the %!&gac ar ¢ gg(e;%%igteg he st %5:91urgrn_ucl eus accunbens,

dentate gyrus and reglons o fﬁ )canpus. Lower

| evel s of 5- I-rﬁﬁkyééééf-@wlrwab%?ed?é’e‘f?tlll’fe?hlésﬁ k) u"?g Tayer of the
cereEeI I urt;1I @gﬁgbﬁytgy@@ﬁmalsl tigacdsei toapygdasseantor oudpardngt gx 10
Nort hern ots have_re cRNA n aMew hAgbe

excl usively pr OBt EFF );[x%lm%%e{;@%a]? ‘L'_%ﬁpcfsngghgew denceﬁ%r its presence in
peripheral ti s:we@th°¢ﬁe°ﬂ4|t§1$a5F‘FPﬁl‘E§/1rtﬁ tRefunber of anti psychotic agents
for the 5-HT6 receptor, in addition to its nRNA | ocalization 15 in
striatum ol factory tubercle and nucl eus accunbens suggests that sone of
the clinical actions of these conpounds nay be nediated through this
receptor. Therefore, 5-HT6 receptor ligands are believed to be of
potential use in the treatnment of certain CNS disorders

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-

5 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, motoxr activity, feeding behavior,
sexual activity, and neuroendocrine regulation among

10 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. S5-HT1A), the 5-HT2 family
(e.g. 5-HT2A), 5-HT3, S-HT4, 5-HT5, 5-HT6 and 5-HT7

subtypes.



. 20 such as anxiety, depression, epilepsy, obsessive conpulsive disorder,
attention defecit disorders, magraine, cognitive nenory enhancenent (e.g.
for the treatnment of Al zheiner's disease), sleep disorders, feeding
di sorders (e.g. anorexia or bulima), 25 neurodegenqggtﬂxpmNSSorders (e.qg.
head trauma or stroke),panic attacks, w thdrawal from drug abuse (e.g.
cocai ne, wobxos®Bg ni coti ne or benzodi azepi nes), sScCIHPROBS® a, or the
like; or in the treatnment of certain gastrointestinal disorders such as
irritable 30 bowel syndrome. 2 WD 02/059088 APR 2005 PCT/US02/ 01950
Therefore, it is an object of this invention to provide conpounds which

are useful as t %apgﬂgdtqyag?gﬁé N ﬁmntéglg}%%%gggl @miasiety of central

nervous system disorders'related to or af he 5-HT6 receptor. 5
It is anot hdb-Bl§)erecestarhisybtyraehap dveanocherad .déndt #® apeuti c net hods and

phat eceut | Gale GAYR081 0.8 3ol ] hl1Bad 18AETPREoibacent ral. nervous

system disorders related to or ecte e b- receptor. It is a
feature of fHhgkedtnienelomit FaliTq recepipouRld have peewidhearved al so be used

to further iku@/et 3Rda &l 3G Qi’tbgrcfepletgé HIQ 1 LeGRPIRL1eddI€SE and ot her objects

and features o he nvention w econe nore apparent by the detailed
descri pti on agetmifemst hd¢rtadien et eivand 5CAAUVORARYENTG- CRPE-§NPERTPON The present

invention proyiges RamAPoundyef Qe | sRére RRcBbedCRRR) ~ \ X (

were seen in the granular layer of the cerebellum,
several diencephalic nuclei, amygdala and in the cortex.

10 Northern blots have revealed that 5-HT6 receptor mRNA
appears to be exclusively present in the brain, with
little evidence for its presence in peripheral tissues.
The high affinity of a number of antipsychotic agents for
the 5-HT6 receptor, in addition to its mRNA localization

15 in striatum, olfactory tubercie and nucleus accumbens
suggests that some of the clinical actions of these
compounds may be mediated through this receptor.
Therefore, 5-HT6 receptor ligands are believed to be of
potential use in the treatment of certain CNS disorders

20 such as anxiety, depression, epilepsy, obsessive
compulsive disorder, attention defecit disorders,
migraine, cognitive memory enhancement (e.g. for the
treatment of Alzheimer’s disease), sleep disorders,
feeding disorders (e.g. anorexia or bulimia),

25 neurodegenerative disorders (e.g. head trauma or
stroke) ,panic attacks, withdrawal from drug abuse (e.g.
cocaine, ethanol, nicotine or benzodiazepines),
schizophrenia, or the like; or in the treatment of
certain gastrointestinal disorders such as irritable

30 bowel syndrome.



.1 Y\ NO 20 (1) wherein Wis SO2; Xis CRSor N, Yis CRBor Nwth the
proviso that when X is N, then 25 Y nust be CRe; Zis 0, SOP or NRy; 3 ~
APR 2005 WO 02/ 059088 PCT/ US02/0]910 R1 and R~ are each i ndependently H or
Cl-Ceal kyl; nis an integer of 2, 3 or 4; R3 and R4 are each independently
H, CNRLONRLIRI Z or a O -C6alkyl, C, -C6al kenyl, C~-CoaSIARR/R00C3 5

Cocycl oalovhosebegC! ohet eroal kyl, aryl or heteroaryl péfmgoggch optionally
substitute(f, or R3 and RO may be taken together with the atomto which

they are attached to forman optionally substituted 3- to 6nmenbered ring
optionally containing an additional

Therefore, it is an object of this invention to
provide compounds which are useful as therapeutic agents
in the treatment of a variety of central nervous system
disorders related to or affected by the 5-HT6é receptor.

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

It ig a feature of this invention that the compounds

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

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

description set forth hereinbelow.

15
SUMMARY OF THE INVENTION
The present invention provides a compound of formula
. .
R4
Ry—N—(CR|Ry);Z,
XN
e
(Rs)m §V—R5
20 )
wherein '
W is 80;;
X is CR; or N;
Y is CRs or N with the proviso that when X is N, then
25 Y must be CRg;

Z is O, 80Op or NRy;



. 10 heteroatom selected fromO, Nor S; RSis H halogen, CN, OR13r CO-R14,
CONRLsRi 6, CNR1~NR18R19, SOZNR20R~1, SOgR' or a d - Coal @#W%@éﬂl kenyl
C~- C6al kynyl , C3-C6cycl oal kyl, cycl oheteroal kyl, 15 pheny eroaryl
group eachwopkioosd |y substituted; mis an integer of XIcraism01850 p and
are each independently O or an integer of 1 or 2; ?0 Ro is an optionally
substituted Cl-C6al kyl, aryl or heteroaryl group; R and Re are each

i ndependently H, halogen or a C1-C6 alkyl , aryl , heteroaryl or

Cl- C6al koxy group each_ optionall ubstj t yt.ed; 25 i S r a Cil-Ceal kyl,
CZ- C6al kenyl , CZ-RCE)%HC\(%y re et‘i‘?-hcgeéﬁﬁ’?fééﬁl,y gyc?FoEg't é?&g}'gyl , aryl or

het eroaryl groupneashapidt@d@h! ¥fsppst idrutaed; Rios Rii. Rz, Rs, Re, RIl7,

R18 and Ry are each _independently H or_ C -Cdal kyl.:. 4 APR 2005 WO
02/ 059088 PCT/ USB2/3 05 743 %%“Mlxéﬁ&%d%}tlé’ él'-éggPWH 15 25Chal kenyl |

CZCoal kynyl , aryl a,-68ghesQar ¢l-ghokényacir,opdioalylly csubstituted; Rl4 is
H or a Cl-C6al kyl, aryl_ or_ heteroaryl group each 5 ogti onaIJ§ Sh:bs“ tut ed;
Rio and RSl are eadscyetradidencl§lepefrerpadkydsabkyt O BESATOGF Yhet er oaryl
group each optionaldpupSHRsh i dpttRGa1apdsist Bt &3 o2 8; ea@h R ndgpendent | y
an optionally 10 substituted Cl-C6al kél, aryl or het er_oargl }group; or a
phar maceuti cal | y a®®esekpneteegiherh@iblyfthe "atom to which they are

attached to form an optionally substituted 3- to 6-

membered ring optionally containing an additional
10 heteroatom selected from O, N or S;
Rs is H, halogen, CN, OR;s, Coghg, CONR;sR16,
CNR;7NR3gR19, SO2NRz0R21, SOgqR22 or a C-Cesalkyl, Cz-

Cgalkenyl,

Ca-Csalkynyl, Cs3-Cecycloalkyl, cycloheteroalkyl,
15 phenyl or heteroaryl group each optionally

substituted; .

m is an integer of 1, 2 or 3;

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

20 Rs is an optionally substituted C;-Cesalkyl, aryl or
heteroaryl group;

R, and Rg are each independently H, halogen or a Ci-Cg
alkyl, aryl, heterocaryl or Ci-Cgalkoxy group each
optionally substituted;

25 Ry is H or a C;-Csalkyl, C.-Cgalkenyl, C;-Cgalkynyl,
Ci-Cscycloalkyl, cycloheteroalkyl, aryl or
heteroaryl group each optionally substituted;

Rio, Rii1, Ria, Ris, Rig, Ri7, Rig and Ryy are each

independently H or C;-Csalkyl;



. The present invention also provides nethods and conposi b ONS ux%g ul fox
the therapeutic treatnment of central nervous system di sHHPR ated to

or affecte oo']zgstMsthe 5-HT6 receptor. DETAILED DESCRI PHCTNSCRITINE

| NVENTI ON The 5-hydroxytryptam ne-6 (5-HT6) receptor is one of the nost

recent receptors to be identified by nolecular 2?0 cloning. Its ability to

bind a wide range of therapeutic conpounds used in psychiatry, coupled with

its intriguing distribution in the, brai as st shani fi cant

interest in new onpsulldsCRRisch*a? eclégbag‘giyg’oé (li:ﬁr}a]tﬂézgéggf n%z with or

affecting said r ecqpstaqkyn?I, PE8He Rl habetdrward apeupoekcbwptfighkylgel ective
ef

agoni sts. Significant fforts are being made to understand the possible
role of the 5-HT6 ?‘é?:’*‘é:ﬁ-tt(bllteﬁrﬁ psychi atry, cognitive dysfunction, notor

function and conthlpliS REERT ¥, c/ Qa1 tdigll bkehefardawmtl gmdnp comgounds
whi ch denonstrate a bi ndi ng 30 affinity for the 5-HT6 receptor are

. Inity.
earnest |y Sought boeptiongldy sPBESFHYYSdist udy of the 5-HT6 receptor and as
5 ~ APR 2005 CYQ 02{PRIVE LPCheNSORdYMenpatent bala theraldylic agents in

the treatnment of central ~ nervous gi/stem di sorders, S rlpri singly, it has
now been found thataiyhrag hegeroarpt |GHRR Féﬁbl ‘B%‘h’z‘?ﬁ%l € derivatives of

formula Y ~ denonst tat e J-JdEG ;akhénity. Advantageously, said benzazole
derivatives nmay be used as effective _therapeuytic ag}gélts fq_r t he treat ment
of central nervols: ¥y tRemITNSPECHi é’aﬁiweéggé’cﬁat WS affected by

the 5-HTG,recept or o ACCOnMiROLY-clheyDl eseft drnventiroariD groopi; des
1-al kyl - or 1-arylsulfonyl benzazol e derivati|ves, of ffor mulal R4 | R3
N(CRiIRZ)~ Z a pharmaceutically acceptable salt thereof.
The present invention also provides methods and
compositions useful fox the therapeutic treatment of
central nervous system disorders related to or affected

15 by the 5-HT6é receptor.

DETAILED DESCRIPTION OF THE INVENTION

The S-hydroxytryptamine-6 (5-HT6) receptor is one of
the most recent receptors to be identified by molecular
20 cloning. Its ability to bind a wide range 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,
75 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
30 affinity for the 5-HT6 receptor are earnestly sought both
as an aid in the study of the 5-HT6 receptor and as



.~~~ /I NL (Rm"~ ~ WR6 (I) 15 wherein Wis SCS; Xis CRSor N, Yis
CR8 or Nwith the proviso that when X is N, then Y nust.] 95820h520 Zis
O SOp or NRy; R and R~ are each independently Hor C kayl, nis an

i nt eger of WD,02859988 4; R3 and R4 are each independently HCTUSRIONRLIR12, or
a d-GCeal kyl, C~-Co6al kenyl, CZ-C6al kynyl, C3 25 Cé6cycl oal kyl,

cycl oheteroal kyl, aryl or heteroaryl group each optionally substituted, or
R3 and R, nmay be taken together with the atomto which they. are 6 ~;. 5

APR 2U05 WD 02/ 059088 SCT/ US02/ 01950 attached to forman_optionally
substituted SPO‘E‘?J“EG‘T‘Pgnﬁ' FEAPFIF QASGRalPy LR ntEETRGaft Akt Hnal

het er oat om sehectads faysred, dNsordesis.Rs is H, hal ogen, CN, OR13, CO-R14,

CONR15R16, 5 CNR1, 2NR~ 1 o~ - | _ C<Cbal kenyl ,
C, - Coal kynyl, C3- Coc cll(%flﬁg . l\Rc%%%oﬁgﬁ)rg(%ﬁkgﬁr?%f?gﬁ&?og#et e%rroar yl
group each Obtq¥h¥%qu}f§95§ eRIAZLYE derivatives of formula I

5

demonstrate 5-HT6 affinity. Advantageously, said
benzaczole derivatives may be used as effective
therapeutic agents for the treatment of central nervous
system (CNS) disorders associated with or affected by the
, 5-HTé receptor. Accordingly, the present invention
10 provides 1-alkyl- or l-arylsulfonylbenzazole derivatives
of formula I

R
R3_N_ (CR 1 Rz)n—'z

)

15 wherein
W is SO0
X is CR; or N;
Y is CRg or N with the proviso that when X is N, then
Y must be CRg;
20 Z is O, 80, or NRg;
Ry and R; are each independently H or C;-Cgalkyl;
n is an integer of 2, 3 or 4;
R; and R, are each independently H, CNR;oNR;;R:i2, Or a
Ci-Cealkyl, Ca:-Csalkenyl, Cp-Csalkynyl, Ci-
25 Cecycloalkyl, cycloheterocalkyl, aryl or heterocaryl
group each optionally substituted, or R; and R; may
be taken together with the atom to which they are



. mis an integer of 1, 2 or 3; 10 p and q are each independently O or an
integer of 1 or 2; R6 is an optionally substituted Cl- Co& 8yARR 200y! or
het eroaryl group; R~ and RB are each independently H, h a Cl-Co6
15 al kyl , ‘38}?(2/,0@%& eroaryl or O -Céal koxy group each o% ?@%@{oﬂ;o _
substituted; R9 is Hor a Cl-C6al kyl, C--C6al kenyl, C~-C6al kynyl,

C3- Coeycl oal kyl, cycl oheteroal kyl, aryl or heteroaryl group each
optionally substituted; 20 Rio, Rll, Rig, Rs, Rib, Rg, Rie and Ry are
each independent| yatdacheq, t6gabkylan RP8ipgaHy GORELisRtEAC- EBaPkyI ,

C-- Coal kenyl, C-Céal kynyl .. aryl or_ het a roup eachsgptignal Iy
substituted; 25 Rlzf“ﬁ"éel)gegr réx%lg%lﬁgfﬁ? é%/éﬁaglor eteroaryl group each
optional ly substit iesEroRrZOmandl &=tdedarferomath ¥ defendently H or a

Cl- Ceal kyl, aryl or terqaryl grou ach,optio substituted; and" 30
R-~ and R~. 3 are éa’c%r]ﬁn%@gébﬁégnt {:@’ gonﬁb’pﬁoggﬁl’l gahg%glsqt'i tuted Cl- C6al kyl ,
aryl or hegeroaryl GNRIWR:cR{s, 7SONRARR; 2IRRA00024 060381 PN/ U502/ 01950 a
pharmaceutical |y acceptabl e salt thereof. As us i he specification and
clains, the term h%fla%gﬁyﬁmﬁjﬁé?m K E?LA,SCSF}'g?OTIEII’(a%Ld the termaryl

denot es an aronati coyyidieeatrbabkpl, GolenylOor andorraexyis grsuphead phenyl and

napht hyl . The term cycl oh?hero%gg%%d%si gnates a 5 to 7 nmenbered ring

syst em cont ai ni ng 1°®1° &t & -€%%hi ch may be the sane or different,

selected from N, rOier ad antednt ichal,l g eomtai ni ng one doubl e bond.
Exenpl ar yl(Pf th'EPC)é%ldoge;reer Oeaaltclﬁ'}/linrdieggndehtiy 0 or an integer of 1
or 2;

R¢ is an optionally substituted C,-Cealkyl, aryl or
heteroaryl group;

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

15 alkyl, aryl, heteroaryl or Cy-Csalkoxy grdup each
optionally substituted;

Ry is H or a C;-Cgalkyl, Ca2-Cesalkenyl, C:-Csalkynyl,
C3;-Cecycloalkyl, cycloheteroalkyl, aryl or
heteroaryl group each optionally substituted;

20 Rio, Riz, Riz, Ris, Rie, Ri7, Ris and Ry are each
independently H or Ci-Cjalkyl;

R;3 is H, COR,3; or a C;-Cealkyl, C:-Cealkenyl, C,-
Cealkynyl, aryl or heteroaryl group each optionally
substituted; '

25 Rys is H or a C;-Cealkyl, aryl or heterocaryl group each
optionally substituted;

Rz and R.; are each independently H or a Ci-Cealkyl,
aryl or heteroaryl group each optionally
substituted; and

30 R.» and Rp; are each independently an optionally

substituted C,-Csalkyl, aryl or heterocaryl group; or



. 10 :systems included in the termas designated herein are the follow ng
rings wherein Qis NR, O or S; and Ris H or an optionat:stmgmyent as
defined hereinbelow. _r-N~~r-(~1 Q Q QN ~NR R 15 For exanple the term
cycl ohet er 34 ®05988hc|l udes radicals derived fromrings SRAWEFIYberi di ne,
nor phol i ne, piperazine and pyrrolidine. Simlarly, as used in the
specification and clains, 20 the term heteroaryl designates a 5 to 10
nmenbered aromatic ring systemcontaining 1 or 2 heteroatons, which nay be
the same or d%fEﬁé%ﬂéce§€ﬂé§¥T@daEEQﬁEgﬁlé)égitStheféékJ mono- or bi-cyclic.
Such heteroaryl ring systems "include pyrrolyl, azolyl, oxazolyl,
thi azolyl, 2S ini d8okged Frytjle sparifidatipm aoti @daimd,séhei horinnyl ,

i ndol i nyl, bepz@bRLgNYle; Qf yr.any{ , [ zpl yl d ~ 5 APR 2005
VO 02/ 059088 PCT/ %802/ oﬁb%oﬁabt’eh.e Fiigt tlﬁgﬂtzéf ?ﬁéﬁa%ééltk%% 8§¥|1gnat es a
C'H-"+i groupdenabvragan raramstd ct by@nadatiginogénéatonsd whirbonmayone t he same
or different; sapd Lb ﬂ%‘éﬂ |0 esi,gna a H2, . . roup
having from or?e to Zﬁerl a %glgnﬂé gﬁ%yl\(/j\hi 3%‘%&%%? %@c%%tseg%%lﬁgdi fferent.
In the specifPfeaigoatend & &iond, meesr¢de ingr spst€h -Chadalipting Ct- &6al kenyl ,
C~- Coal kynyl , ,GRaafysl Kyhs onC¥S), ahet eroal Kyl ; r..beteroaryl are
desi gnat ed as bg%]g op(ﬁ?édna 3C/hs%%%?% t&%&d?aﬁﬁeors%%étﬁle%&élgt groups 10

whi ch are opt S6RaFtsd prexwedt, Ragrb2 amk cptivpeélyfcdritesaingustenarily

enpl oyed in tBgugfge$&£fpn%xgkpggﬁ§q@f%HﬂJ%@%1oheteroalkyl ring

10 systems included in the term as designated herein are the
following rings wherein Q is NR, O or 8; and R is H or an

optional substituent as defined hereinbelow.

) T T )

Q Q Q N
-y €Y ) Y
15 For example the term cycloheteroalkyl includes

radicals derived from rings such as piperidine,

morpholine, piperazine and pyrrolidine.

Similarly, as used in the specification and claims,
20 the term heterocaryl designates a 5 to 10 membered
aromatic ring system containing 1 or 2 heteroatoms, which
may be the same or different, selected from N, O or S,
€.g., mono- or bi-cyclic. Such heteroaryl ring systems

include pyrrolyl, azolyl, oxazolyl, thiazolyl,

13"
i

imidazolyl, furyl, thienyl, quinolinyl, isoquinolinyl,

indolinyl, benzothienyl, benzofuranyl, benzisoxazolyl and



 conpounds or the nodification of such conpounds to infl uence their
structure/activity, persistence, absorption, stability or=&tARR 28Bnefi ci al
property. 15 Specific exanples of such substituents inclu at ons,
nitro, cyanoWo%0¥kariato, cyanato, hydroxyl, alkyl, ha?gg{%%%/zﬁ?%gl koxy,
hal oal koxy, am no, al kyl am no, dial kylam no, fornyl, al koxycarbonyl,
car boxyl, al kanoyl al kylthio, alkyl suphinyl, alkylsul phonyl, carbanoyl, 20
al kyl am do, phenyl, phenoxy, benzyl, benzyl oxy, cycl oheteroalkyl,
het eroaryl or cyré oride; tgeotPsm halraafléaydbbys hahadpen aaCafmso3rdudner al kyl
groups of 1-6 carpon atons. Typically, .0-3 substit S .08y resent.
Wien any of t heP#%tRgdinny §’BBS¥$t‘Jé+Ht g"aﬂ’ggﬁﬁp?’%%%snt@?g% I(T:\%?t)%él)(r%{'shezlci)n al kyl
substituent groygme téi Aifrayeke; | irtbatheot ebmahahesd keoxgt deyiguattes @oup t o
12, preferably up to 6, nore preferably up to_4 carhaon at such,as
net hyl , ethyl, 956@41,94%’8&6%’;/?3 LHRP Pheaha it 3|a. °§6nP%g$rPrsécv}ehu Peally
accept abl e sal t gayee DheAR¥macoHH dofitliddnen salt formed by a conmpound of
formula | and a 9 WD 02/059088 ~ APR 200 CT/ U8034801ggg annqsnaceuti cally
accept abl e aci d suchl%st}t?négﬁﬁbﬁ%”}tl%lafl%ri: A1PYdr"6ER 6F T, “HYdr obr oni c,

citric, maleficg, -dmahRpic,cnepdaddnssl , s usaial RynyLyTetsi Cocyadetailyl | acti c,
nitric, sulfonic, f-to uenesu] f oni c, hanesul foni ¢ aci dg§ [.t i ke.

e
Exanpl es of Re &relppeifAoalkXbnt#iyL Hid IREEEPREY YIS % s5po as]

as ilTustrated
above each opti gaahlYostilslnlyt edbsbit bt theeatisstaisweeti geduper ei nabove.

Exanpl es of Y are N and CH. ., 10 anmples of X are CH and N. RZ may
Pach represéft Whaébeﬁ’*ﬁﬁ“erﬁﬂt}’/of‘ﬁ%e&%ﬁﬁr& Iﬂlagrgﬁe?rh%/lqr Kﬁ'rgxggrrp edso nis
the integer 2. 1l5sExaa®lBs cblBBea@nih Rire alerel age@endeniphpriacemtindl which

may be substituted by substituents, as herein_ defined, e. g. optionally
substituted pheR§IPStRIS L& éTEGQPibgﬁfeﬁﬂﬂ ;c’fc%fl&hce?mé’roélé’%f’ypghavi ng a

het eroat om sel egkedehe®nHIir sSradeufofaciaiple bews iy esice, menber s
absorption, stability or other beneficial property.

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

20 alkylamido, phenyl, phenoxy, benzyl, benzyloxy,
cycloheteroalkyl, heteroaryl or cycloalkyl groups,
preferably halogen atoms or lower alkyl groups of 1-6
carbon atoms. Typically, 0-3 substituents may be

present. When any of the foregoing substituents

2
n

represents or contains an alkyl substituent group, this
may be linear or branched and may contain up to 12,
preferably up to 6, more preferably up to 4 carbon atoms
such as methyl, ethyl, propyl, isopropyl, and n- and t-
butyl.

30 Pharmaceutically acceptable salts may be any acid

addition salt formed by a compound of formula I and a



» 20 eg pyranyl or thiopyranyl which which ring may be optionally
substituted; or R3 and R, may together wth the nltrog@t’.rkﬁﬂé@ﬂ&nt a six
menbered ri ng’ such as m)rphol i nyl or piperidinyl which rk{ﬁgoﬁyobe
opti onal | yYYOUHEPMBut ed. 25 Exanpl es of optional substitls fraryl (e.g.
phenyl) or aryl substituted al kyl groups (e.g. benzyl} are hal ogen atons,
nitro, cyano, thiocyanato, cyanato, hydroxyl, alkyl, hal oal kyl, al koxy,
hal oal koxy, am no, 30 al kyl am no, dial kyl am no, fornyl, al koxycarbonyl,
car boxyl, al kgnnyﬁaceaﬂtﬁybumyoac@éﬁqdb%pbbwI sudl) asb pABRpBGﬂSc WO 02/ 059088

PCT/ US02/ 01950 carb | am. da, phe phenoxy,
benzyl and bef% ?&%‘ﬁ’é’t%’r g‘”g)é Pro'ﬂ %/ercolé-‘ryl ’ cyc¥0a1 kyl groups as
illustrated heamrnabowendélli’éefmcfcedueonﬁamm Ofadehdci, ntention are those
conpounds of fornula I rein preferred.are, those
Combounds of TUVIfia SHUBIEr P T RieREPu MRS Her R GG SR LAP B Teat
conmpounds §f bhethgiamei.on are .those conmpounds of fornula I wherein nis

2. Further 10 preferred co ounds of the inve t hose coppounds of
formula | wherei n B&MPdegnC4r §¢ 25F AW oaPﬁPgbt“%ﬁpan Meﬁﬁf‘f‘ﬁﬂgl ly

substituted. yas@sora%fannadtgaﬂmwmeoéaweopﬂmwnsabetimseei conpounds
of formula I V\/nereln Wis SO2; (élitRZae H; 1~ and nis 2. Another

group of nore br%‘fk?agrtrlédleE‘BﬁpBEn‘a%f RBTFHYRRRYSN are those conpounds of
formula | wherein BNanip3e8O0of ¥ a8e X andi 8HCR,; and R3 and Ra are taken

t oget her g\nth the atomto whjch they are attached to forma 5- or

6- member edri ng opﬁ’iaG\P&Ieroéoht%’r%q%aﬁﬂe oxygen atom 30 Among the

preferred conpounds &id tRiembvVeadh QfepdkBent independently for
2-{[ 1- (phenyl sul for%tHZ] 1H i ndo| - 4-yl ] oxy} et hyl am ne;
4- ( 2- mor phol i F*#" GXy et H)henyl sul fonyl ) - 1Hi ndol e;
1-(
N- (
t

phenyl sul fonyl Jarf-exdmpilLRe b E th Nk d thleet HoXydr 14 i ndol e;
2-{[ 1- (phenyl sul fonyl )-1H i ndol - 4-yl ] oxy}et hyl) 25
tetr hydr 0- 2H- pyr an- 4- am ne; o _
N S( 3ipet hOXybﬁ(aZdﬂl)aszof[ 113 (aQﬂeR}"a'i{él fi@ﬂyébénﬂéhttnd(ﬁ Ameehoxy} et hanam ne
; - met hox beog_f %, {% E en fo %I% 1H-i ndol - 4yl tL_oxy} et hanam ne;
30 N- di et h%l GhEHYFELFY lf’)" Pty ]aﬁx'?}eE hBnan ne;
defined, e.g. by optionally substituted phenyl such as C,-
Csalkoxyphenyl; cycloheteroalkyl having a heterocatom
selected from O or S and for example having six members
20 eg pyranyl or thiopyranyl which which ring may be
optionally substituted;
or R; and R; may together with the nitrogen represent a
six membered ring such as morpholinyl or piperidinyl

which ring may be optionally substituted.

[ 8]
o

Examples of optional substituents for aryl (e.g.
phenyl) or aryl substituted alkyl groups (e.g. benzyl)
are halogen atoms, nitro, cyano, thiccyanato, cyanato,
hydroxyl, alkyl, haloalkyl, alkoxy, haloalkoxy, amino,

30 alkylamino, dialkylamino, formyl, alkoxycarbonyl,
carboxyl, alkanoyl, alkylthio, alkylsuphinyl,

10



11 - 5 APR 2005 WD 02/059088 PCT/ US02/ 01950
%-Ef)r{e?ylhsul 1|‘on|y:c ) 4|§21|(+1 pijper: di nyl ) et hoxy] - i Hi ndazol &5 APR 2005
- - (phenyl sul f on - i ndazol -4-yl ] oty}ethyl am ne; 5
N (2- ([ 1- ( PN@AYPRERT oyl ) - 1k | ndazol Vyorvrethy PCT/US02/019:0
yl ] oxy}et hyl)tetrahydro-2H pyran-4-am ne;"
N-(2-{[1- (phenyl sul fonyl)-1Hindazol -4yl ]oxy}ethyl)tetrahydro-2Hthi opyran-
4-amine; 1- [ (4-nitrophenyl) sulfonyl] -4- [2- (1-piperidinyl) ethoxy]

i Hhi nd?zgl e; 15)1}&;715{111@&0?13:1 patanfraewyl) slikflewide,- pheppl, (dhgrioxyni di nyl)
et hoxy H i nda~ol e; .
4- ({4-]2-(1-pi %‘??Yg'i AR B?%@Qﬁxylﬁ-nfincd}ﬁ]o?h?tﬁr}osa&ﬁ%hyf‘?%%ll?a}rr%; or a

phar maceut i cal tyciasaepiableusalds tiheneotatd® hed@ifabos8088 5 APR 2005

PCT/ US02/ 01950 Thi s invention al so provides processes for preparing
conpounds of formula (1) which conprise one of the following: 5 a) reacting

a conpound of for mg,are¥Yard hdmddfRBE2pP the invention are those
compounds of formula I wherein W is SO Also
preferred are those compounds of formula I wherein Z is
0. Another group of preferred compounds of the invention
are those compounds of formula I wherein n is 2. Further

10 preferred compounds of the invention are those compounds
‘of formula I wherein R¢ is an aryl or heteroaryl group
each optionally substituted.
More preferred compounds of the invention are those
compounds of formula I wherein W is S0;; R and R; are H;
15 and n is 2. Another group of more preferred compounds of
the invention are those compounds of formula I wherein W
is S0.; Z is 0; X is CRy; and R; and R, are taken together
with the atom to which they are attached to form a 5- or
6-membered ring optionally containing one oxygen atom.
20 Among the preferred compounds of the invention are:
2-{[l—(phenylsulfonyl)-1H-indol-4-y1]oxy}ethylamine;
4- (2-morpholin-4-ylethoxy) -1~ (phenylsulfonyl) -1H-indole;
1—(phenylsulfony1)-4-(2—piperidin-1-ylethoxy)-iH—indole;
N- (2-{ [1- (phenylsulfonyl) -1H-indol-4-yl]oxy}ethyl) -
25 tetrahydro-2H-pyran-4-amine;
N,N-bis(3-methoxybenzyl) -2-{ [1- (phenylsulfonyl) -1H-indol-
4-yl)oxy)ethanamine;
N- (3-methoxybenzyl) -2-{ [1- (phenylsulfonyl) -1H-indol-4-
yl]oxy}ethanamine; .
30 N,N-dimethyl-2-{{1-(phenylsulfonyl)-1H-indol-4-

yl]loxy}ethanamine;

11



~X1YC~~\~N(RERmW R6 (Va) 10 wherein hal is a hal ogen, e.g.
chlorine or bromne and n, m W X Y, Z Rli R-, RS and_ @g Rees defined
herein, with an anm ne of formul a HNR3R4 15 wherein R3 and 5 are as defined
herein, sal® P8¥%Bants protected on reactive sites and/ FCTOO¥U | ve
substituent groups as required, and renoving any protecting groups to give
a correspondi ng conpound of ?0 formula (1); or b) reducing a conpound of
formula (Vla) 13 WD 02/059088 Z- (CRL R2) n -N3

- (phenylsulfonyl)-4-[2- (1-piperidinyl) ethoxy] -1H-

indazole;
2-{[1- (phenylsulfonyl)-1H-indazol-4-yl]oxy}ethylamine;
N-(2-{ [1- (phenylsulfonyl)-1H-indazol-4-
5 vlloxy}ethyl)tetrahydro-2H-pyran-4-amine;
-{ [1- (phenylsulfonyl) -1H-indazol-4-
yl]oxy}ethyl)tetrahydro-2H-thiopyran-4-amine;
1-[(4-nitrophenyl)sulfony1]—4—[2-(1—piperidinyl)ethoxy]—
1H-indazole;
10 1-[(4-fluorophenyl)sulfonyl]-4-[2-(1-piperidinyl)ethoxy] -
l1H-indazole;
4-({4-[2-(1-piperidinyl)ethoxy] -1H-indazol-1-
yl}sulfonyl)aniline; or

a pharmaceutically acceptable salt thereof.

12



(V'a) 5 APR 2005 PCT/US02/0]980 5 wherein n, m Z, W X Y, Rilr

and R6 are as

and R~ are
(1) as defi

defined herein to give a conpound of fornuthSd%? (al }e

R3,
in

RS
R3

S@%Rwﬁwmgr 10 c) reductively alkylating a conp@ppsh@fesé or mul a

erern wherein R3 and RO are hydrogen with an al kyl ating

agent of formula where A and B independently represent H, or optionally
substituted al kyl of 1-5 carbon atons, al kenyl of 2-5 carbon atons,
al kynyl of 2-5 carbon atons, aryl, heteroaryl or cycloheteroal kyl, or A and

~cycl ohet er oal kyl

15

B together. represent an optionally substituted 3-6 nenbered cycloal kyl or
%Ebd Qbcbosdul @ Ipupeeehy R3 and
PQQ O%hggrogéﬁggh |g£opt|onaIF?wBsubs ituted

Rq are both nethy

al kyl of 1-6 ca¢d>mpmmtd@n9;f ad:ktmmlyd o) zrhﬁcmcomm/ 952088 BheA\PR 2005
PCT/ US02/ 01950 ngbon tonms, al kynyl of 2-6 carbon atons, aryl-CHzZ-,
CH -7 cycl©o IkyI or cycl oheteroal kyl; or 5 d) converting a

het er oaryl -

conpound of Sorrmula (1) having a

conmpound of
(I') to an

10

15

hal- (CRyRs) n <2
DO

Y

X N

(Rs/m |

W—Rg

(va)

wherein hal is a halogen, e.g. chlorine or bromine and n,
m,'w, X, Y, 2, Ry, Ry, Rs and Rg¢ are as defined herein,
with an amine of formula

HNR3R4

wherein R; and R, are as defined herein, said reactants
protected on reactive sites and/or on reactive
substituent groups as reguired, and removing any
protecting groups to give a corresponding compound of

formula (I);

ox

b) reducing a compound of formula (VIa)

13

reactive substituent group to a different
for nléllg afelactlng Ocoer)lpocuonrt]iv%rft 'fggm@léja(g)ag conpound of formila



. acid addition salt or vice versa. where necessary in the processes

- described herein reactants nmay be protected on reactive ’Sist FR or on 15
reactive syhsfiksgit groups using protecting groups. Co S0 o Lhe
i nvention rmay Bé prepared using conventional synthetic ne d% and, if
requi red, standard separation and isolation techniques. For exanple, 20
conpounds of formula | wherein Wis SO, R and R, are H and Zis O may
be prepared by reacting an hydroxybenzazole internediate of fornula I
with a hal oal kanol of fornmula Il in the presence of triphenyl phosphine
and di et hyl azodicarboxylate to give 25 the hal oal koxy derivative of
fornula I'V; sulfonating the fornul & Ré&riNeative to give the
1- sul fonyl benzazol e conpound of for V; xand di spl aci ng the hal o group
of said fornmula V conpound with thjf p1opr%ate amne to give the desired

30
genNatom 15 .5 APR 2006 WO

conpounds of fornula la. The reacti sequénce is illustrated in flow
diagram | wherein Hal designates a
G%Agﬂ HO%J_&:HZ)n- Hal O X ~y +
6

02/ 059088 PCT/ US02/ 01950 FLOW DI A
HO- (CHI),; Hal N H

5 whereinn, m, 2, W, X, Y, Ri, Rz, R;, Ry and R¢ are as
defined herein to give a compound of formula (I) wherein

R: and R; are both H;

or
10 ¢ reductively alkylating a cohpound of formula (I) as
defined herein wherein R; and Ry are hydrogen with an

alkylating agent of formula

where A and B independently represent H, or optionally
15 substituted alkyl of 1-5 carbon atoms, alkenyl of 2-5
carbon atoms, alkynyl of 2-5 carbon atoms, aryl,
heteroaryl or cyclohetercalkyl,
or A and B together represent an optionally substituted
3-6 membered cycloalkyl or cycloheterocalkyl ring,
20 to give a compound of formula (I)wherein R; and R, are
both methyl, or R; is hydrogen and R, is optionally
substituted alkyl of 1-6 carbon atoms, alkenyl of 2-6

14



(11) (111) R& | ~ (CHZ)n- N - Ra O (Rs)m SCOZR6 1 X Y
_ S~ N base
R6SO, C1 Alternatively, compounds of fornula la may(t)% 5 me2@ERe#Gy

reactingtheing t{’rediate of formula V with NaN3 to for [

( POITIUSE2/ 8RO espond
ben~azol yl W%(O_F?@%aﬂ de of fornula VI; reducing said fornula VI, azi ge vv: ?%
tri phenyl phosphine to give the formula | conpound wherein Zis O and Rl
R~, R3 and R4 are H(Ib) ; and optionally 10 al kylating said fornula Ib 1

conmpound to give conpounds of fornula la. The reacti [ [
flow di agr anckfborlGatom®, 021ksadegt 2-6 carbon atomst'l 2931961?2-',' ustrated n

heteroaryl-CHs-, cycloalkyl or cycloheteroalkyl;

or

5 d) converting a compound of formula (1) having a
reactive substituent group to a different compound of

formula I;

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

acid addition salt or vice versa.

Where necessary in the processes described herein
reactants may be protected on reactive sites and/oxr on

15 reactive substituent groups using protecting groups.

Compounds of the invention may be prepared using
conventional synthetic methods and, if required, standard
separation and isolation techniques. For example,

20 compounds of formula I wherein W is S80,, R, and R, are H,
and Z is O may be prepared by reacting an
hydroxybenzazole intermediate of formula II with a
haloalkanol of formula III in the presence of
triphenylphosphine and diethyl azodicarboxylate to give

75 the haloalkoxy derivative of formula IV; sulfonating the
formula IV derivative to give the 1-sulfonylbenzazole
compound of formula V; and displacing the halo group of
said formula V compound with the appropriate amine to
give the desired compounds of formula Ia. The reaction

30 sequence is illustrated in flow diagram I wherein Hal

designates a halogen atom.

15



.5 APR 2005 PCT/ US02/ 01950 FLON DI AGRAM I | (V) %\ NaNg \ h\ \' Y~ (] ~~
~ NN O(CH~)n- Hal SOZRb 2 6 (M) (RS)mv ~ (RS)m SO R 2EMPRNMB N -- R3 O
R~ ~, al kyl ating agent SOZRo Similarly, ¢ f formula
| wherei n |SOS()@_% and Z is S may be prepared by util |§W8%?ﬂ§”6)
appropriate benzazolylthiol starting material and enpl oying essentially the
sane reaction sequences shown herei nabove in flow diagrans | and I1.
Compounds of fornmula | wherein Wis SOZ and Z is NH 10 (Ic) nay be prepared
by sul fonating a nitrobenzazol e i EXENDLAGRAMAE fornula VII to give the
correspondi ng 1sul fonyl derivative of formula VIII; reducing the formula
VI1I conmpound to gi ve the corresponding amne of formula | ?~; reacting said
am ne with a hal oal kyl aI dehyde of 15 formula X to gi ve (¢Hh& &l oal kyl ani ne
derivative of for % and di splacing the halo groyp of said formula Xi

derivative with the ﬁe\p?\ {ate amine to glve t he (GH jﬁ:ﬁ&
Yy + HO-(CH,),-Hal ——————>

(Rs)m <R<)m

61)) (1) )
base
R¢SO,CI
R,
I
(CHz)D_ N-— R3 Y, (CHz)n ~ Hal

f\; l XS HNR3R, fxi | XiY

(Ta) $2)

Alternatively, compounds of formula Ia may be

5 prepared by reacting the intermediate of formula V with
NaN; to form the corresponding benzazolyloxyalkylazide of
formula VI; reducing said formula VI azide with
triphenylphosphine to give the formula I compound wherein
Z is O and R;, Rz, Rz and R, are H(Ib); and optionally

10 alkylating said formula Ib compound to give compounds of
formula Ia. The reactions are illustrated in flow

diagram II.

16



+ ~ 017 WD 02/059088 5 NOZ (V1) 5 APR 2005 PCT/US02/ 01950 desired

compounds of formula lIc. The reaction sequence is shown=ignAPR @W8bdi agr am

FLOWDIAGRAM 11 ~~ 1) base Y =~ 2) R ;SQZCl OHC (G sodindd

~~ t~ ~ ~ WO02059088 ~~ (R) S

FLOW DIAGRAM II

(CH-;)n— Hal / (CHz)n— N3
0,
\:I NaN3 h X\\
|
> /
SN
R (R
( S)m SOZRb I SO,R¢
V) Iy
?4
(CHyn =N =Ry / (CHz)n=NH;
O,
[\l a[kylanng agent % I X\\
~ /Y
g
Rs}m R
( «) QOZR R bk,
(Ia) (rb)

Similarly, compounds of formula I wherein W is SO»

5 and Z is S may be prepared by utilizing the appropriate
benzazolylthiol starting material and employing
essentially the same reaction sequences shown hereinabove
in flow diagrams I and II.

Compounds of formula I wherein W is SO0, and Z is NH

10 (Ic) may be prepared by sulfonating a nitrobenzazole
intermediate of formula VII to give the corresponding 1-
sulfonyl derivative of formula VIITI; reducing the formula
VIII compound to give the corresponding amine of formula
IX; reacting said amine with a haloalkylaldehyde of

15 formula X to give the haloalkylamine derivative of
formula XI; and displacing the halo group of said formula
XI derivative with the appropriate amine to give the

17

)



« MSZR6 (RS~m (~ HNR3R4 Rg | NH- (CHZ)~- N- R4 ~~ N1 10 SO R6 (M It)
(A a ~—~Y N1 SOyR6 ;Y ~~Y N ~ 5 APR 205

WO 02/059088 ' PCT/US02/01950

desired compounds of formula Ic. The reaction sequence
is shown in flow diagram III.

FLOW DIAGRAM III

NO, NG
[\I l) base % | )i\
\7
7) R¢SO,Cl / /

(Rs)m Rs)m

L7,

SO,R¢
(Vi (Vi

l (H]

NH ~(CH2)n- Hal NH,

© OHC-(CHy),-Hal \
S -5 P

(RS)m R )
SOst Rsm so,Rﬁ

XD | )

(Ic)

Using these and other conventional methods, compounds of
formula I may be prepared from readily available starting

10 materials.

18




'+ SO, R6 Using these and other conventional nethods, corrpounSs |ﬁ_@m&or mul a |
may be prepared fromreadily available starting naterial .A 18 ~- 5

APR 2005 \%%4@9088 PCT/ US02/ 01950 i Advant ageously, rdmusopwestive

conpound o} ormula I may be utilized in the treatnent of central nervous

system di sorders relating to or affected by the 5-HT6 receptor such as

not or, nood, psychiatric, cognitive, neurodegenerative, or the |like

di sorders. Accordingly, the present invention provides a nethod for the

treatment of a dhdeadeagefudlhe chatimtentdveogemeyendmi ERBFULalBted to or

af fected by the BzHIE;{LLEPLAS thl BroAliedil oitncareshl thareak whi ch
conprises provrding sald patient a 10 ther gggutua:#lkl) tqg %Qh'gge anount of a
conpound of fEkEMadifForderfesiGlidhedd het S ndbovE-°The conpounds may be

provi ded by afealepgbrpanentas alotadni nosd r atsychiskria, seggni¢dvaon manner

known to he ai.clieebhufacfifd N EAL! PcdlaiBrbbes apaliddraaggny, to a
patient in need thereo .. 1] The thqraﬂgutl cal lﬁé Sf ective ampunt provi ded
in the treattenPrEFRtsHEEEHTCTORECUT BT oMoy Ivary W &F&PRT"Fo t he
speci fic condift izodisprber ngf tuleatcedrrahenegivoss agetemntCNespeAastepattern of

the patient, INg Seveckidadly Wi sOiserdiioptheshudgpmnienaf iuhacadt ending

physi ci an and the like. I'n general, effecti ve ampunt s for daily oral

admi ni strati &?Wfbé’héﬁﬁu?o‘ﬁﬁldfelsopi?ﬁf{)"}?g/s@, PBreferably about 0.5 to

500 ng/ kgitand:effapeticieaahpunt ectiive peewtt efak aampeiad roft iEoA™HEY be about

0,110 100 np/dgadiielseabhy-ahpubyl. 5 hi Sonplies Roy e act ual “pract | ce,

the conpounds of the inventjon are provided by adnm pnistering gxge conpound

or a precur sRTOPREREY PRAL Somaresrert Lﬁ‘cgmf%rs%rgg%ﬁer neat or in

conbi nati on védnmconeaonerpkeoeoiehei anadt frwivacedniBbtrataon s or

exci pients. AcGYAIRAhY it BgefF aLRt palidMv el ineRdpeRYLEeS. a phar maceuti cal

conposition which_Conprises a, rmaceuticall cce %ggiqe L£arr kgL and an

ef fecti velinount oSt S@Bﬁﬁﬁl%@fyﬁﬁg‘?%‘: Veasa¥n gélgrp ed “Terel na%ove.

Solid carri ersreafinteatt] ©ff ar speeifiis CHE @bspiosidan Mgy V85Y o3& P Hvent i on

i ncl ude one of, MM HahskAACESHAY itk (BRYbdShg & rARReA00Ehe WA 22/ B58088

PCT/USOZ/OlgS&kd response pattern of the patient, the severity of the
disorder, the judgment of the attending physician and the

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

25 In actual practice, the compounds of the invention
are provided by administering the compound or a precursor
thereof in a solid or liquid form, either neat or in .
combination with one or more conventional pharmaceutical
carriers or excipients. Accordingly, the present

30 invention provides a pharmaceutical composition which
comprises a pharmaceutically acceptable carrier and an
effective amount of a compound of formula I as described
hereinabove.

Solid carriers suitable for use in the composition

35 of the invention include one or more substances which may

19



. also act as flavoring agents, lubricants, solubilizers, suspending agents,
fillers, glidants, conpression aides, binders, tablet-dgshHPegaes i ng
agents or encapsulating materials. In powders, the carrjier graé Qe a finely
5 di vided 300 PS8BS ch is in admixture with a finely dividedUS%8pbund of
formula I. In tablets, the fornula | conpound may be m xed with a carrier
havi ng the necessary conpression properties in suitable proportions and
conpacted in the shape and size desired. Said powders 10 and tablets nmay

contain to 99~ by wei ght of .the l\a l5i;6 rrier
- up de t%sleg{i&s{ﬁggfxgl %%érglf'ém 1%br189HPQP’%1L§§i1'1,_e9§|, lers

suitable for &°i . the 1nvention include cal cium
phosphat e, naguvesending ementts, Calitersughidantgict GSBRTEIAAT A8t ar ch,
gel atin, cell y;p9eysetdwletcalilsihesgrating adjentmscar bexgagstuiydt ivgl | ul ose,

pol yvi nyl pyrrolidine, lo nel tin S i 0 X ' ns. Any
phar maceut i Cama?;eg&é%%t a\é\ﬁré plolw &Fg,m@ﬁg.cgﬂq.e'l. Qna Bgaélg@lﬂequ .

‘d’carrier suitable for prepari g

sol uti ons, Ssuspsrgednsolisinnbdicinds iByAdPXATE YWEFR) 7T 3béh(¥|’ra Byed in
the conpositi Qi Bhud® sherdrmant izon. 1LopgsLEtds ohef 6ormika II may be

di ssol ved or susSpended in _a pharmaceutically. ac : A1 End 1L saGar rier
such as wat er,coé}?‘?BPga‘H?%%eol"@é{r?fi, wé‘r?Haé. D %atlrlr?g‘cg%??@gl y acceptsgb?e oil or
fat, or a m xtameresheomafror@aitd elsi §hi uEARISS PEPBATREYPEGHI%I n ot her 25
sui tabl e phar nagelsikeal 1Rddid isHepesHah 85z60iddiireidzer Said epandsixfsi er s,
buffers, preservatives, sweeteners flayoLd SHspghdi ng agents,

t hi ckeni ngloageafﬂds,ta%&?%r'l‘% TOERE, VWi gééo%%g{]?/)y?g]%g%g%or s, stahilisers,
osnor egul at or sfoxmulehd tormourRkaBoled erryieis Fudarrier EOB0MRidtabl e for
oral and parentf dompdsl Hist et itele iRCEHEEON Watcddepaalctuharly contai ni ng
additives as ahove, e.qg. celd ul Lvatives.cuagker abbyosodi um

car boxynet hyl quoeﬁFITﬁFSSemas%rl‘eu llulc‘!)"n%igggg%bﬁésél(éle'ncslu%iiyﬂg nPgo%%sdri c

al cohol s and pdaxsthyidr i etarebhdedatdng, ceiyidis) B W hefF 35 Ui vat i ves,

or oils (eqg.,sddiakt cappbREneasanuelauloaad @Elyviny3ppPRoROGENe WHO®2/ 059088
PCT/ US02/ 01950 _ar.achis_oil) of / | L adifdistration the carrier may
al so be an oi Iri}ea]ets’tn r "&tich %%é:e]t%rgl%g%p%g%g f)r I sopr Q@%ﬂ TWIistate.

Conposi tions of t hénynPBarTereYH G 1ar 8cseBE P 51 31 Tt FBRE DT suspensi ons

are suitabl e fggitddHleafiusCpt&pariridiscapetbhanenisppmsivbeut amebiierisnj ect i on.

Sterile solutions a i RiS i ot 4 nwenid ve
conposi ti ons Sfﬁ{%ﬂﬁﬂgﬁg L§9x£¥% | HeSLRReHyLAt IAMaROeSposi

[ or oral adm nistration mag be #Dn qiLher ddquid or
solid conpd®itElm Foemtien- FoFOmPIRs Ofe 4PTIRHR rS M NdPRg S 8RT YH order to
illustrate theoi nseplehdadmnea chleamaceuspeel iy caaoentpibds lifeidof are set
forth hereinbelow, The £l LOW & OHTReSnaEesoBr@lY, idd ustrative and are

O e oot BT ot I} 1A 00 18120 BRT BRI M ke | T Pl s of

thereof. Said liquid composition may contain other

25 suitable pharmaceutical additives such as solubilizers,
emulsifiers, buffers, preservatives, sweeteners,
flavoring agents, suspending agents, thickening agents,
coloring agents, viscosity regulators, stabilizers, osmo-
regulators, or the like. Examples of liquid carriers

30 suitable for oral and parenteral administration include
water (particularly containing additives as above, e.g.,
cellulose derivatives, preferably sodium carboxymethyl
cellulose solution), alcohols (including monohydric
alcohols and polyhydric alcchols, e.g., glycols) or their

35 derivatives, or oils (e.g., fractionated coconut oil and

20




*

Unl ess otherwi se stated, all parts ark: parts by weight. The terns HPLC
and NVR designate high performance |iquid chromatographys gngpmmear

magnetic resonance, respectively. The terms Et OAc and Et'=0D 30 designate

et hyl acet aY@0449P88i et hyl et her, respectively. 21 WO 027 TEEIER EXAVPLE 1
Preparation of 4-(2-Chloroethoxy)-1HI1ndole OH5 + HO-~C1 5 APR 20~

PCTI US02/ 01950 O~-~C1 A solution of 4-hydroxyindole (3.99 g, 30 nmol),

2chl oroet hanol (6.03 m, 90 muol) and tri phenyl phosphine 10 (23.6 g, 90

mrol ) in tetrahydrof ur is treated with diethyl odi ¢ (o] .(14.1
rnl, 90 mol) aﬁ%ﬂa?sn?% rso‘ger“foﬁt 9?5%%?%%)3@5%#%?1 S J‘:]lornr gygf é%(hg{%r at room
t enper at ure amdycehserte stredily eatey surtyiageehhyksplfgte G50l ed di et hyl
ether is addequBrEEﬁr ijduecand the 15 solid triphenyl phosphine oxide is

precipitated and renbved by filtration. The filirate is trated and
purified by flash Eﬂ‘i“%?r%&tc%:l%pﬁ’% E8FI HEE el @&C,%}eexa%%??ﬁ%%_ 5) to
give an oi b. Abletibnstor atispenaibhs RPD/vdkahde (19¥ ohntreREseRi2® conpound
I's obtained ag.20.gec1hidgeS0lhdsuBelt ndA2NinABcE6n . | drRtdifbed by NVR and

mass spectral anpalyses. 22 . .
P soluthns may also be administered intravenously.

Inventive compositions suitable for oral administration
may be in either liquid or solid composition form.

10 For a more clear understanding, and in order to
illustrate the invention more clearly, specific examples
thereof are set forth hereinbelow. The following
examples are merely illustrative and are not to be
understood as limiting the scope and underlying

15 principles of the invention in any way.

Unless otherwise stated, all parts ar& parts by
weight. The terms HPLC and NMR designate high
performance liquid chromatography and nuclear magnetic
resonance, respectively. The terms EtOAc and EBt.0

20 designate ethyl acetate and diethyl ether, respectively.

21



WO 02/ 059088 5 APR 2005 PCT/ US02/ 01950 EXAMPLE 2 Preparation of

4- (2- Chl oroet hoxy) - 1- (phenyl sul fonyl ) - 1H ndol e O~-~Cl Wajgogobi Cl
SO, C ~~r N\/' NAstirred solution of 4-(2- chloroethqu%% 1FF|ndoIe (3
L4 g, 17. ANRYIB% tetrahydrofuran is treated with AUNNYEPHe (600 in

nlneral oil, 1.04 g, 26.1 mmol ) 10 under nitrogen at room tenperature,
stirred for 30 mnutes, treated with ben~enesul fonyl chloride (3.4 ni,
26.1 nmmol) stirred at roomtenperature overnight and treated with
saturated NaHCO3 and Et OAc. The resultant ghases are separated. The
aqueous phase is extracted 15 with E t he conbi ned organic phase is
washed sequentially with HBO and saturated Nad, dried over MgSOg and
concentrated in vacuo to give a residue. The residue is purified by flash
chr omat ogr aph S|I|ca gel ; to give the title conpound
as an of f 20 WhAFEB2ER ; < L.

mass spectral analyses.

[i:[ﬁ$ +HO/\\/Cl _— N
N
N H

A solution of 4-hydroxyindole (3.92 g, 30 mmol), 2-

chloroethanol (6.03 ml, 90 mmol) and triphenylphosphine

10 (23.6 g, 920 mmol) in tetrahydrofuran is treated with
diethyl azodicarboxylate (14.1 ml, 90 mmol) under
nitrogen at rcoom temperature, stirred for 2 hr at room
temperature and concentrated in vacuo to give a residue.
Cooled diethyl ether is added to the residue and the

15 solid triphenylphosphine oxide is precipitated and
removed by filtration. The filtrate is concentrated and
purified by flash chromatography (silica gel,
EtOAc/hexane: 1.5/8.5) to give an oil. After trituration
with Et,0/hexane (1/10), the title compound is obtained as

20 a white solid, 4.8 g (82%) mp 60°C, identified by NMR and

mass spectral analyses.

22
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23 5 APR 2~5 WD 02/ 059088 EXAMPLE 3 PCT/ US02/ 01910 Pre |

2-{[ 1- (Phenyl sul fonyl)-1Hi ndol e- 4yl ] oxy} et hyl azi de O~~p(§1?§iﬁl\@2@€g~~ N3 N
~/~ N SO - ~ 802%5 A suspensi on of PCT/US02/01950
4- (2- chl oM8RIHERYS - 1(phenyl sul fonyl ) - 1H-indol e (3.35 g, 10 nmol) and sodi um
10 azide (1.95 g, 30 mmol) in anhydrous dinmethylformam de is stirred under
nitrogen for 20 hr at 60 C, poured into water and extracted wth diethyl
ether. The extracts are combined, washed sequentially with 1N HCl, HZO and
saturated NaCl, dried over MyS09 an@XAMBEBndrated in vacuo 1S to afford the
title product as an off-white solid, 3.3 g (96%, identified by NVR and
mass spectral anal yses. EXAMPLE 4

Preparation of 4-(2-Chloroethoxy) -1- (phenylsulfonyl) -1H-

Indole

0 |
)-s0,C1
Ly e -0
N N
H soz—©

A stirred solution of 4- (2-chloroethoxy) -1H-indole
(3.4 g, 17.4 mmol) in tetrahydrofuran is treated with
sodium hydride (60% in mineral oil, 1.04 g, 26.1 mmol)

10 under nitrogen at room temperature, stirred for 30
minutes, treated with bencenesulfonyl chloride (3.4 mL,
26.1 mmol) stirred at room temperature overnight and
treated with saturated NaHCO3 and.EtOAc. The resultant
phases are separated. The agueous phase is extracted

15 with EtOAc and the combined organic phase is washed
sequentially with H0 and saturated NaCl, dried ovexr MgSO,
and concentrated in vacuc to give a residue. The residue
is purified by flash chromatography (silica gel,
EtOAc/hexane: 2/8) to give the title compound as an off-

20 white solid, 4.94 g (86%), mp 85-87°C, identified by NMR

and mass spectral analyses.
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20 Preparation of 2- [1-(Phenylsulfonyl)-1Hindol e-4yl]oxy}ethylam ne p~~
Ns HO p~~ NH2 24 5 APR 2005 WO 02/ 059088 PCT/ USOZ/OlQSQﬁ@%E%g of
2-{[ 1- (phenyl sul fonyl ) - 1H i ndol e- 4yl ] oxy} et hyl azi de (3. 3*g} 9. ) and 5
tri phenyl phesdikdegs (3. 67 g, 14 nmmol) in tetrahydrofur anmmgg IS
stirred under nitrogen for 24 hr at roomtenperature an i terebﬂ ‘The
filtrate is concentrated in vacuo and the resultant residue is purified by
flash chronmat ography (silica gel, EtQOAc/MeOH NHaOH 10 8.5/1.5/0.05) to
afford the title conpound as an offwhite solid, 2.54 g (80~), nmp 71-73C,
identified by NVR and mass spectral EH3RE3 15 EXAMPLE 5 Preparation of
2- [1-(Phenyl sul fonyl)-1Hindol e-4 yl]oxy}ethylam ne hydrochloride . ~~~

NH2 . HC1 HO pMepdratio®08f-2501- (Phenylsulfonyl) -1H-indole-4-
ylloxy}ethylazide

A suspension of 4-(2-chloroethoxy)-1-
(phenylsulfonyl) -1H-indole (3.35 g, 10 mmol) and sodium
10 azide (1.95 g, 30_mmol) in anhydrous dimethylformamide is
stirred undexr nitrogen for 20 hr at 60 °C, poured into
water and extracted with diethyl ether. The extracts are
combined, washed sequentially with 1N HCl, H,0 and
saturated NaCl, dried over MgSO4 and concentrated in vacuo
15 to afford the title product as an off-white solid, 3.3 g
(96%) , identified by NMR and mass spectral analyses.

EX2MPLE 4

20 Preparation of 2-{[1- (Phenylsulfonyl)-1H-indole-4-

ylloxylethylamine

o ~Ns o ~NH;

P
0 D
Y i
b O

24



- A solution of 2-{[1-(phenylsulfonyl)-iHindole-4yl]oxy}ethylam ne (0.20 g,
0.63 nmol) in ethyl acetate is treated with HCl in diethyl™®tARR 20aM 0.7
m) and filtered. The filtercake is'dried in vacuo to affg ﬂkﬁ??ﬁlﬁé title
product as &Qi2ko08®lid, 0.21 g, np 198-200C, identified and nass
spectral analyses. 25 5 APR 2005 WD 02/059088 PCT/ US02/ 01950 EXAMPLE 6
Preparati on of

N-(2-{[ 1- (Phenyl sul fonyl)-1Hindol - 4yl ] oxy}et hyl)tetrahydro-2H pyran-4-amn
e hydrochloride 5 1) NaB(OAc)3H O 2) HO . HCL O-~ NH-CO A m xture of
2-{[ 1- (phenyl sul f onyl ) - 1Hi ndol e- 4yl ] oxy}et hyl ami ne (0.316 g, 1.0 mmol),

t et rahydr o- 4H10 pyran-4-one (0.09 nm, 1.00 mmol) and sodi um

triacet oxyborohydri gemf Q342 oF 21{41mphenyIsul f2diydht tHobedlte 4i-s treat ed

with acetic acid (0.06 m) at. rqomtenperature, _stirred under nitrogen for
18 hr, quencheéd\w¥ el‘:mﬁ%%%ﬁ%t(édi*aaug%u‘[é Haél%ld diluted with 15
met hyl ene chj ord,dghangd1Ré&shinkha3agquegusid ayerl)i sn sepualydbfaw@next r act ed

wi th met hyl ene chloride. The ,L organi ¢ |ayer and extragt i ned,
washed with saans APEETNETISEFS® uBé@F ‘Kbtz‘étﬁf',n ?é ggn@’é?\%tfeart%g) in vacuo.

The resul tant resifu@ci;Sepatid fiiadebyaf | ashe 20 Ithmeent egeapbsnisitiedca gel ,
Et OAc/ MeOH NH40H: "9/ 1/0.05) to afford the free .am r&%igfieéh%?ltalsg pr oduct
as a clear oil,im ¥Eug eodophe TATMLERRESEFFIGTYE frefarad Th and et hyl
acetate to gi v tdiclohthsnpr adiucicaagean pfdasyhicost/siEkol; np 229 25 230C,

identified by NVR and nmass spectral anal yses
lg 8.5/1.5/0.05) ég afford t eytftle compound as an off-

white solid, 2.54 g (80%), mp 71-73°C, identified by NMR

and mass spectral analyses.

15 EXAMPLE 5

preparation of 2-{[1-(Phenylsulfonyl)-1H-indole-4-

ylloxy}ethylamine hydrochloride

@ HCl @ '
Yo o)

Y

A solution of 2-{[1-(phenylsulfonyl)-1H-indole-4-
ylloxy)ethylamine (0.20 g, 0.63 mmol) in ethyl acetate is
treated with HCl in diethyl ether (1M, 0.7 ml) and
filtered. The filtercake is'dried in vacuo to afford the

25 title product as a pink solid, 0.21 g, mp 198-200°C,

identified by NMR and mass spectral analyses.

25



26 5 APR 2005 WO 02/0591188 PCT/ US02/ 01950 EXAMPLES 7a AND 7b ~

Preparation of (a) K,

N, NPBi s(3- net hoxybenzyl )-N-(2-{[ 1( phenyl sul fonyl ) - 1H i nddt 54APﬁ ]Z%y} et hyl am
i ne and (bWON032088t hoxybenzyl ) - N- ( 2- PCT/US02/01950

| 1- (phenyl sul fonyl ) - 1Hi ndol - 4-yl ] oxy} et hyl am ne hydrochl oride O ~~ NH, 1)
NaB(OAc)3H OCHg + (~ ~}GHO ?) HA OCH3 (a) .HC + ,CCH3 .HC ro)

™

10

15

20

25

EXAMPLE 6

Preparation of N-(2-{[1-(Phenylsulfonyl)-1H-indol-4-

ylloxy}ethyl) tetrahydro-2H-pyran-4-amine hydrochloride

.HCl

~~NH; 0 O//\\’}Hf_d<:}o

6] 1) NaB(OAc),H

> [ IR
o~ 2)HCI II\I
f@ SOz_@

3 )
g

A mixture of 2-{[1- (phenylsulfonyl)-1H-indole-4-
vlloxy}ethylamine (0.316 g, 1.0 mmol), tetrahydro-4H-
pyran-4-one (0.09 ml, 1.00 mmol) and sodium
triacetoxyborohydride (0.312 g, 1.4 mmol) in 1,2-
dichloroethane is treated with acetic acid (0.06 ml) at
room temperature, stirred under nitrogen for 18 hr,
quenched with concentrated agueous NH,;OH and diluted with
methylene chloride and water. The aqueous layer is
separated and extracted with methylene chloride. The
organic layer and extracts are combined, washed with
saturated NaCl, dried over Na,S0,, and concentrated in
vacuo. The resultant residue is purified by flash
chromatography (silica gel, EtOAc/MeOH/NH,OH: 9/1/0.05) to
afford the free amine of the title product as a clear
oil, 0.36 g (920%).

The HCl salt is prepared in HCl and ethyl acetate to
give the title product as an off-white solid, mp 229-

230°C, identified by NMR and mass spectral analyses.
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10 A m xture of 2-{[1-(phenylsul fonyl)-1Hindol e-4yl|oxy}eth Ianlne (0. 316
g, 1.0 mmol ), nanisaldehyde (0:12 mi, 1.0 mmol) and somﬁmié

triacet oxyborohydride (0.312 g, 1.4 nnDI) in 1,2-dichl is treated
with aceti V&Y. 06 nl) at roomtenperature, stirredqﬁnaenﬁa%? ni t rogen
at roomtenperature for 18 hr, quenched with 27 5 APR 2005 WO 02/059088
PCT/ US02/ 0] 950 concentrat ed agueous NHgOH and diluted with nethyl ene

chl oride and water. The aqueous |ayer is separated and extracted with

met hyl ene chl oride. The organic |ayer and extracts are conbi ned and washed
with saturated NaCl 5 dried over Na~SO4 and concentrated in vacuo to give a
residue. The residue is purified by flash chronatography (silica gel,

Et QAc/ MeOH NHAOH: 9.5/ 0.5/ 0. 05) EXAMAIES dai M R oo anine of 7a, 0.20 g
(36% as a clear oil and the free amne of 7b, 0.135 g (31% as a clear

oil. 10 The Helesalitfdn &E us)pnepamfﬁka-meehbxybamzakﬂﬂy~aﬁd{;anhydrous HC1
in ether to grve [ne 7"t|tTé Dr od ,s q LLE lid, Jop 194-196C,
identified by RRE hay 1) s 1Hzind ==H of 7bis

prepared in et(ByINawt:eéﬁma@@en& wrutnydz U -H enynlsurfe:n b-tlve the 7b
title product 90 |dggt|f|ed by NVMR and mass
spectral anal ja8el-1 Ay e td P>

[)
N, N- Di et hyl - N ( 2-{[ 1- phenyl sul f on
hydrochl oride 25 + HCHO 1} NaB( QAc)

N OCH
. 0/\/NH2 O @/ 3
1) NaB(OAc);H @
+ ; >
m QCHO P N HCI
| OCH, so;@
Lo

(a)

Ij 1H|ndol 4-yl]oxy}eth | am ne
3H 2) HC1 | CH3 . HOCH;

+ OCH,;

10 A mixture of 2-{[1-(phenylsulfonyl)-1H-indole-4-
ylloxy}ethylamine (0.316 g, 1.0 mmol), m-anisaldehyde
(0.12 ml, 1.0 mmol) and sodium triacetoxyborohydride
(0.312 g, 1.4 mmol) in 1,2-dichloroethane is treated with
acetic acid (0.06 ml) at room temperature, stirred under

15 nitrogen at room temperature for 18 hr, quenched with

27



A m xture of 2-{[1-(phenylsul fonyl)-1H i ndol e-4yl ] oxy}ethyl am ne (0 316 g,
1.0 mol ), formal dehyde (0.16 O ~/NCH3 28 5 APR 2005 ré)é
PCT/ US02/ 01910 m, 2.0 mmol) and sodium triacet oxybor ohydri 446 g,
2.0 mmol ) 1WOl02/@59¢88chl or oet hane is stirred under ni trogencwa*swromﬁl
tenperature for 48 hr, quenched with concentrated aqueous NH40H and
diluted with nethylene chloride. The S aqueous | ayer is separated and
extracted with nmethylene chloride. The organi c layer and extracts are

conbi ned, was at.ur at ed dr| over Na25 concentrat ed
in vacuo. The c?%%uﬁ%%%ér e51 e gﬁ%ﬁ ke e ‘b%/e‘i "‘flaéh ﬁ%@gﬁ‘f‘%gr aphy
(silica gel, Etl‘@Qa;ﬁ.MG#d\lhkhﬂi&rJOTﬁeSai@éiﬁﬁ @3)/ef01§f§é1fjaiitfé@t Ehlae amt n? as
avvhltesolld 5.9 (36~ he HCL salt is prepared in ethyl acetate
and anhydrous ﬁﬁ%ﬁg%%dg'f]h%’ r%e&hé’l\%et%éoﬁlfilee p'pg%l gapl G laygirt andol i d, np
140- 142C, i demxitiraets byrd\MeniicetiBafd virsheRewt ER| s AN NSRS NaBXAVPLE 9

Preparati o of 4 2- Mor n- 4-yl et hox ) 1 (phenyl 20 sul fonyl)-iHindole
hydPochI or?de | OV %’IH?/F rﬁl%n@ali tAted pey vRoug ta gyve, a

res1due The residue is purified by flash chromatography
(silica gel, EtOAc/MeOH/NH,0H: 9.5/0.5/0.05) to afford the
free amine of 7a, 0.20 g (36%) as a clear oil and the
free amine of 7b, 0.135 g (31%) as a clear oil.

10 The HCl salt of 7a is prepared in ethyl acetate and
anhydrous HCl in ether to give the 7a title product as a
white solid, mp 194-196°C, identified by NMR and mass
spectral analyses.

The HCl salt of 7b is prepared in ethyl acetate and

15 anhydrous HCl in ether to give the 7b title product as a
white solid, mp 189-190°C, identified by NMR and mass

spectral analyses.

Example 8

20
Preparation of N,N-Dimethyl-N-(2-{[l-phenylsulfonyl)-1H-
indol-4-ylloxyl}ethylamine hydrochloride
o~ NH, o/”\v/§‘CH3
1) NaB(OAc);H
\ + HOHO —inOAdH @f\\CH3 -HCl
N 2) HCI N
SOr@ Sof@
25

A mixture of 2-{[1-(phenylsulfonyl)-1H-indole-4-
ylloxy}ethylamine (0.316 g, 1.0 mmol), formaldehyde (0.16

28



A m xture of 4-(2-chloroethoxy)-1-phenyl sul fonyl-1H ndole (0.50 g, 1.5
mol ) and norpholine (1.30 m, 15 ?5 mol) in dinethyl f oefAPREIOBDVF) s
stirred under nitrogen at 80C for 18 hr, cooled to roomtenperature, 29

- 5 APR 2GwdoM®®B2/ 059088 PCT/ US02/ 01950 quenched wi t h REAESPYURY extract ed
with diethyl ether. The conbined ether extracts are washed with saturated
sodi um chl ori de, dried over MgSO ,, and concentrated in vacuo. The
resultant residue is purified by flash 5 chromatography (silica gel,

Et OAc/ MeOH NHIOH: .9, 7/ 0..5/ 5 ffardet bpyidRmyarine as. ey te solid,

0.48 g (.83% m&’Tﬁeol-\Eﬁ)Ol?alodpgi %O%fuergaér ecri1 ien?)g){ hyl gget ate and HCl1 to afford
the title productmmas) aimii,eedschlakoarnangis 423 rred MRERT| F+EEPIF NVR and

mass spectral analyses. EXA 1 PALALEIMY HWith concentrated

1- ( Phenyl sul f Gy F§S ﬂ-fiﬂ%ﬁlﬁgﬁkgi %‘%y et rﬁxé)-mi ndoj e ﬁydr ochl ori de p~~~N~
1) DMF ?) HO aquebhs WHOHXbod ed Gfuted wigh| wedetiesgy FhiopHeny| s onyl - | H20

indole (0.323 g, 1.0 |) .and_pi | di 99-1dg Wwinwekhyiéne

di met hyl f of mari 0(35!\%‘?’)?% Yt F’Fgé]gg%én%ea{r}ﬁnigg‘r:og%n at 80C for%’18 hr, cool ed

to room t enperailgtedequenichedgnhih Warer aaddeskrzd@ edanwcerPdnetnyl et her.

The ether extracts .are comyined, ;Washed With SALHNA,88, and

concentrated in vacuo. The resultant residue is purified
by flash chromatography (silica gel, EtOAc/MeOH/NH,OH:
10 9.5/0.5/0.03) to afford the free amine as a white solid,

0.215 g (36%).
The HCl salt is prepared in ethyl acetate and

anhydrous HCl in ether to give the title product as a
white solid, mp 140-142°C, identified by NMR and mass

15 spectral analyses.

EXAMPLE 9

Preparation of 4-(2-Morpholin-4-ylethoxy)-1-(phenyl—

20 sulfonyl) -1H-indole hydrochloride

7\ 1) DMF N\ CHQ
@ + BN O —
N — 2) HCI N
YorO) o)
A mixture of 4-(2-chloroethoxy) -1-phenylsulfonyl-1H-
indele (0.50 g, 1.5 mmol) and morpholine (1.30 ml, 15

75 mmol) in dimethylformamide (DMF) is stirred under

nitrogen at 80°C for 18 hr, cooled to room temperature,

29



- 25 sodium chloride, dried over MJSO4 and concentrated in 30 WO 02!059088

~. SAPR~ PCT/ US02/ 01950 vacuo. The resultant residue is

i KARe @By fl ash

chromat ography (silica gel, EtOAc/MeOH/ NHAOH: 9.7/0.5/0.05) to afford the
free am ne WO 003998§ht yellow oil 0.34 g (88% 5 The HC1PEHUB20495pr epar ed
in ethyl acetate and HC1 to give the title product as a |ight yell ow

solid, np 131133C, identified by NVMR and nmass spectral anal yses.

10 Preparation of 4-(2-Chloroethoxy)-1Hindazole O~ C

HC1 Obi

EXAMPLE 11
Cl H COCH3

N f 1S A stirgesha@diiieh Qhtdrag®l Wxt4atB=8h0f0eiiRANY) ether.

The combined ether extracts are washed with saturated
sodium chloride, dried over MgSO,, and concentrated in
vacuo. The resultant residue isg purified by flash
5 chromatography (silica gel, EtOAc/MeOH/NH,OH:
9.7/0.5/0.05) to afford the free amine as a white solid,
0.48 g (83%).
The HCl salt is prepared in ethyl acetate and HCl to
afford the title product as a white solid, mp 140-142°C,
10 identified by NMR and mass spectral analyses.

EXAMPLE 10

15 Preparation of 1-(Phenylsulfonyl)-4-(2-piperidin-1-

ylethoxy) -1H-indole hydrochloride

o ™~C o~

@ . HNi > 1) DMF \ .HCI
N 2) HCI N

A mixture of 4-(2-chloroethoxy)-1l-phenylsulfonyl-1H-
20 indole (0.323 g, 1.0 mmol) and piperidine (0.995 ml, 10
mmol) in dimethylformamide (DMF) is stirred under
nitrogen at 80°C for 18 hr, cooled to room temperature,
quenched with water and extracted with diethyl ether.
The ether extracts are combined, washed with saturated

25 sodium chloride, dried over MgSO, and concentrated in
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| hdazole (1.50 g, hydrochloric acid6.3 mmol) (6.3 m,i ' 7
_ 9, : : , N I
wth .OMHCL in Et~O 6.3 mml) at room tenperature, he%%‘gg Sé LLS:& °

nitrogen for 18 hr, cooled to roomtenperature and c [
o € ( once
20 The resuMMHO5%%i due is neutralized with 1IN NaOH (6. Bﬁdnﬁag@ggllgmd?/?ﬁ?gd

wi th HZO and ethyl acetate. The phases are se

\ _ . parated and the aque

I's ﬁxtract ed with ethyl acetate. The conbi ned organi ¢ phases a(r:]g %:hggase
with water and saturated NaCl, dried over Na~SQy_and 25 concentrated in
vacuo to affor drddie.t Thé ecqenidact tespdyy isaPugifited oy sfg’ﬁs . identified by

gg?,ﬁgg2?8?3533§§%%§k893%§£gﬁ%§1i%% géﬁﬁ%ﬁbﬁ@@M@@ﬁQﬁ@@ﬁﬁ EXAMPLE 12

4- { 2- Chl or oet haxyy)/-0ls( phesly | =ulaffdpyt) thej fiesy gréne as a light yellow
o0il 0.34 g (88%).

5 The HCl salt is prepared in ethyl acetate and HCl1l to
give the title product as a light yellow solid, mp 131-

133°C, identified by NMR and mass spectral analyses.

EXAMPLE 11
10
Preparation of 4- (2-Chloroethoxy) -1H-indazole
o ~~-Cl ' o >C
- O

y )

COCH;
15 A stirred solution of 1—acety1—4—(2-chloroethoxy)-

indazole (1.50 g, 6.3 mmol) in methanol is treated with
hydrochloric acid (6.3 ml, 1.0 M HCl in Et:20, 6.3 mmol) at
room temperature, heated at 65°C under nitrogen for 18 hr,
cooled to room temperature and concentrated in vacuo.

20 The resultant residue is neutralized with 1N NaOH (6.0
ml) and diluted with Hz0 and ethyl acetate. The phases
are separated and the agueous phase is extracted with
ethyl acetate. The combined organic phases are washed
with water and saturated NaCl, dried over Na;SO, and

25 concentrated in vacuo to afford the title product (1.2 g)
as a yellow solid, identified by NMR and mass spectral

analyses.
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Cbl CLd~d 1) NaH 2) ~ ~ SO CI A stirred solution of

4-(2-chl oroet hoxy)-1Hinda~ole (1.1 g, 5.59 mol) in tetrah
treated with NaH 10 (0.335 g, 60%in mneral oil, 8.39 mmol fgn&ﬂ{%trogen

at room tenperglgiRssd 1 rred for 30 m nutes, treated with bejz ﬁ%@ﬁ(ﬂb%o”yl

chloride (0.86 m, 6.71 nmmol ), stirred at roomtenperature for

quenched with water and diluted with ethyl acetate. The phases are .

separated and 15 the organi c phase is washed with water and brine, dried

over MySO4 and concentrated in vacuo. The resultant residue is purified by

flash chromat ography (silica gel, Et OAcERAMNBIE:123/7) to give the desired

product as a white SO|Id 1.75 ¢ (93% np 102 104C identified by NWVR and

20 mass spectral g —. 15

3. - Phenyl sul f onyl3 i :

C-~Cl 1) DAB 4+ ~= . HA A mxture of

4- (2-chl or oet hoxy) - 1- (phenyl sulfo&yl)ll—l-l nda~ol e (0.337 %l 1.0 mol) and
0

pi peridine (0.20 m, \ 1) NaH . \
g N
@N'N 2) )-so,l CIN
H

I
SOy

A stirred solution of 4-(2-chloroethoxy)-1H-indazole
(1.1 g, 5.59 mmol) in tetrahydrofuran is treated with NaH
10 (0.335 g, 60% in mineral oil, 8.39 mmol) under nitrogen
at room temperature, stirred for 30 minutes, treated with
benzenesulfonyl chloride (0.86 ml, 6.71 mmol), stirred at
room temperature for 18 hr, guenched with watexr and
diluted with ethyl acetate. The phases are separated and
15 the organic phase is washed with water and brine, dried
over MgS80, and concentrated in vacuo. The resultant
residue is purified by flash chromatography (silica gel,
EtOAc/hexane: 3/7) to give the desired product as a white
solid, 1.75 g (93%), mp 102-104°C, identified by NMR and

20 mass spectral analyses.
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10 2.0 mmol ) in N,Ndinethylformam de (DVMF)is stirred under nitrogen at
80C for 1B hr, cooled, quenched with icewater and diluted w :ig%%
acetate. The phases are separated. The aqueous phase is ex¥T ith

et hyl acet at ey hhgsogdsdani ¢ phases are conbi ned, washed w t rcT/GiS020adser and
saturated NaCl, dried over MgySOg and concentr at ed in vacuo to give a yellow
oi | residue. ,The residue is dissolved in ethyl acetate, treated wwth 1M
HCL (1 m, IMHCL in Et;,0O and filtered. The filtercake is dried under
vacuumto afford the title product as a%[é%%‘ swhite solid, 354 ng, np
8?7-89C, identified by NVR and mnmass sp yses. 5 APR 2005

PCT/ US02/ 01950 33 5 APR 20~ WD 02/ 059088 PCT/ USOZ/ 0] 950 EXAMPLE 14
Preparation of 2- [1 Phenyl sulfon IQ :llH- ]l]_oxy}et hyl am ne

hydr ochl ori de 5 ) HC1 SO, A suspension
of 4-(2-chl oroet @i@/arﬁ(;abemytﬁmlim-)mahizomancdx@cmwsdq, 1.96 nmol) and
10 sodiumaide (0.382 g, 5.87 mmol) 1n N,Ndinethylformam de is stirred
under nitroger® at 60C for 24 hr, cooled, quenched with 1IN HJ and
extracted with ethyl acetate. The conbi ned extracts are d with water
and . o ~-Cl AN .HCl

0]
o ama CL
N + HN N
N 2) HCI N
e oy

A mixture of 4-(2-chloroethoxy)-1- (phenylsulfonyl)-

1H-indazole (0.337 g, 1.0 mmol) and piperidine (0.20 ml,
10 2.0 mmol) in N,N-dimethylformamide (DMF)is stirred under
nitrogen at 80°C for 18 hr, cooled, quenched with ice-
water and diluted with ethyl acetate. The phases are
separated. The aqueous phase is extracted with ethyl
acetate. The orgaﬁic phases are combined, washed with
15 water and saturated NaCl, dried over MgSO, and
concentrated in vacuo to give a yellow oil residue. The
residue is dissolved in ethyl acetate, treated with 1M
HC1 (1 ml, 1M HCl in Et;0) and filtered. The filtercake
is dried under vacuum to afford the title product as an
20 off-white solid, 354 mg, mp 87-89°C, identified by NMR and

mass spectral analyses.
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saturated NaCl, dried over Na~SO4 and concentrated in 1S vacuo to give a
yell ow solid residue. The residue is dissolved in tet rahyd;c%:#,gnzwst reat ed
wi th triphenyl phosphine (0.771 g, 2.94 mmol) and water, stirr 00

t enperat ure f gy dSoshssgand concentrated in vacuo. The resul p@ﬁhs({zﬁg;gue i S
purified by flash chromat ography 20 (silica gel, EtQAc/2M NH3 I n

90/ 10) to give the free amne (0.41 g) as a gum The gumis dissol ved |n
ethyl acetate and treated with anhydrous HCl in ether. The reaction

m xture is filtered and the filtercake |s  air-dried to give the title
product as a white solid, np 25 201- ZOMM-fled by NMR and nass
spectral anal yses. 34 WD 02/059088 EXAMPLES 15 and 16 5 APR 2005

PCTI US02/ 01950 Preparat i on of
1- (Aryl sul fonyl ) Zxep3zakion of
O-~Cl'CH3 1) ~~ yaabxwéu%@anar@sa;@;osmﬂde i

5

Cl
S
. > N
N 3) HCI N
g e

A suspension of 4-(2-chloroethoxy)-1-

(phenylsulfonyl) -1H-indazole (0.66 g, 1.96 mmol) and

10 sodium azide (0.382 g, 5.87 mmol) in N,N-dimethyl-
formamide is stirred under nitrogen at 60°C for 24 hr,
cooled, quenched with 1N HCl and extracted with ethyl
acetate. The combined extracts are washed with water and
saturated NaCl, dried over Na,SO, and concentrated in

15  vacuo to give a yellow solid residue. The residue is
dissolved in tetrahydrofuran, treated with triphenyl-
phosphine (0.771 g, 2.94 mmol) and water, stirred at room
temperature for 18 hr and concentrated in vacuo. The
resultant residue is purified by flash chromatography

20 (silica gel, EtOAc/2M NH3 in MeOH: 90/10) to give the
free amine (0.41 g) as a gum. The gum is dissolved in
ethyl acetate and treated with anhydrous HCl in ether.
The reaction mixture is filtered and the filtercake is

air-dried to give the title product as a white solid, mp

25 201-203°C, identified by NMR and mass spectral analyses.
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Usi ng essentially the sane procedures described in

and enpl oying the appropriate 10 arylsul fonyl chloride, the ¢ Wlm

in Table | are obtained and identified by NVR and nass spect$ anal yses.

Table | 15 BExyoofgoos®~~/ N~ . HO R6 nmp cc MrH 15 4-nitr opPEriy§02/91932 119

431 16 4-fluorophenyl 122 (dec) 4~4 35 5 APR 2005 WO 02/ 059088

PCT/ US02/ 01950 EXAMPLE 17 Preparation of N-(2-

[ 1- Phenyl sul fonyl ) - 1H i ndazol - 4yl ] oxy} et hyl ) t et rahydr o- 2H pyran-4-am ne 5
EXAMPLES 15 and 16

Exanmples 11, 12 and 13
shown

Preparation of 1-(Arylsu1fony1)-4-[2-(1-piperidinyl)-

ethoxy] -1H-indazole hydrochloxide

5
1) BN
o )
2b S0O,Cl
@\\N ) RSO, — - @\/\\,N HCl
)f\ 3) HCI I?I
R
07 “CH, SO;R¢
Using essentially the same procedures described in
Examples 11, 12 and 13 and employing the appropriate
10 arylsulfonyl chloride, the compounds shown in Table I are
obtained and identified by NMR and mass spectral
analyses.
Table I
15
o/\/N: > .HCI
ey
N
SO,R¢
Ex. mp
No. R¢ °c M+H
15 4-nitrophenyl 117-119 431
16 4-~fluorophenyl 122 (dec) 404
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O~~ NH 1) NaB(OAc) 3H A suspensi on of

2-{[ 1- (phenyl sul fonyl)-1H i ndazol - 4yl ] oxy} et hyl am ne (0.10 g, S%P?F’ilm{lgml ),
tetrahydro- 4Hpyran-4-one (0.03 m, 0.31 nmol) and sodi um 10<

triacet oxybor owydbahsess( 0. 097 g, 0.43 mmol ) in 1, 2di chl or oet RapRisbF1bdpeat ed
with acetic acid (0.03 mM) at roomtenperature, allowed to stir under
nitrogen at room tenperature for 18 hr, quenched with 1N NaOH (2 m) and
diluted with water and a 4:1 mxture of nethylene 15 chloride:isopropanol.
The phases are separated and the aqueous phase is further extracted with a
4:1 mxture of nethylene chloride:i sop@éﬁgﬁbf_lrhe organi ¢ phases are

conbi ned, washed with water and brine, dried over NaZSO., and concentrated
in vacuo. The resultant re5|due is ?0 di ssol ved in a 4 1 mxture of et hyl
acet at e: i sopr opand¥s gty enyleplfo Hrip

obtain the title pip&i%tet@@wt&@f&ﬁ,ﬂwz@:-pwa&?@ AJ&Q dentified by NMR
and nmass spectral anal'ySes. 7S 36 5 APR 2005 WO 027059088 EXAMPLE 18

PCT/ US02/ 01950° Pr epar at i on of _

N-(2-{[ 1- Phenyl sul fonyl)- 1Hi ndazol - 4yl J oxy} et hyl ) t et rahydro 2H opyran-4
-amine 5 hydrochl org.ee~1NHNaB( OAc) 3H . HO Usi ng esserB e me

procedures descri begd Exanple nd ng
t et r ahydr ot hi opyr aw o ?)%aé&% > @:}\1 .HCl
2)HCl .
' foC)

A suspension of 2-{[1-(phenylsulfonyl)-1H-indazol-4-

ylloxy}ethylamine (0.10 g, 0.31 mmol), tetrahydro-4H-
pyran-4-one (0.03 ml, 0.31 mmol) and sodium

10 triacetoxyborohydride (0.097 g, 0.43 mmol) in 1,2-
dichloroethane is treated with acetic acid (0.03 ml) at
room temperature, allowed to stir under nitrogen at room
temperature for 18 hr, quenched with 1N NaOH (2 ml) and
diluted with water and a 4:1 mixture of methylene

15 chloride:isopropanol. The phases are separated and the
aqueous phase is further extracted with a 4:1 mixture of
methylene chloride:isopropanol. The organic phases are
combined, washed with water and brine, dried over Na;S0,
and concentrated in vacuo. The resultant residue is

20 dissolved in a 4:1 mixture of ethyl acetate:isopropanol,

treated with anhydrous HCl in ether and filtered to
obtain the title product as a white solid, mp 173-175°C,

identified by NMR and mass spectral analyses.
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10 the reactant, the title product is obtained as a white

182-18~C, identified by NVR and nmass spectral anal yses. EXﬁbeﬁ *&i15

Preparation of

4- ({4-[2- (1- Piyassdigdbgay ! ) et hoxy] - 1Hi ndazol -1 -yl } sul f onyl ) aniHdTES0RABE0 20 A

stirred solution of 1-[(4-nitrophenyl)sulfonyl]-4[2- (1-piperidinyl)

et ho~cy] 1Hinda~ole (0.39 g, 0.91 nol) in nethanol is treated with Raney
Ni ckel followed by 37 WO 02/059088 ~~ ~ p, PR 20U5 PCT/ US02/ 01950 hydrazi ne

(0.2 M, 6.3 mol), stirred at 0C for %impggdlgecant ed. The catalyst is

washed wi th a nethanol : nethyl ene chl orrd

supernatant are conbined and concentrated in vacuo. The S resultant

is purified by flash ch onat

aphy

(A

xture. The washes and

resi due

! C/J_%NJ_NHQZB ﬂet hanol

8:2) to give
(dec), identi

t he ZEERAE2RIQN v 5t A5—150 C
f|e@1m¢xybﬁthyujﬂamsahgaecizuﬂt Ag_gzgggg;gmzaExANPLE 20

st

Comparative E algatlon ﬁf P HT6 Binding Affinity of Test Conpounds The

affinity of t

the foll ow ng manner.

Cultured Hela cells expressing human cl oned 5- HT6

receptors are harvested and centrifuged at | ow speed

o~ NH; O/\’NH—CS

A 1) NaB(OAc);H R _

Using essentially the same procedures described in

Example 17 and substituting tetrahydrothiopyran-4-one as

10 the reactant, the title product is obtained as a white
solid, mp 182-184°C, identified by NMR and mass spectral

“analyses.

EXAMPLE 19
15
Preparation of 4-({4-[2-(1-Piperidinyl) ethoxy] -1K-
indazol-1-yl}sulfonyl)aniline
O/\/N‘ > 0 /\/N >
N RaNi N .
l l
SOz—QNOz SOTQ-NHZ
20

A stirred solution of 1-[(4-nitrophenyl)sulfonyl]-4-
[2- (1-piperidinyl)ethoxy]1H-indazole (0.39 g, 0.91 mol)
in methanol is treated with Raney Nickel followed by
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30 (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 solution and recentrifuged at the sane speeuns'ﬂﬁRsZBﬁS
operation is ngPeabeeks The collected cells are then honngenlpén‘eﬂljsézrb]&gn 25
vol unes of 50 MM Tris. HO (pH 7.4) and 0.5 nM EDTA. The honbgenate 1's
centrifuged at 40,000 x g for 30.0 mn and the precipitate is coll ected.
The obtained pellet is resuspended in 10 volunes of Tris.HC buffer and
recentrifuged at the same speed. The final pellet is 30 suspended in a
smal | vol une of deaﬁ@eb(ﬁﬂermland Bhemel)ss st ipretieat mtfeﬁt 2i Br and

deternined in alig :22..38, 5 APR 205?’1‘? VO, Oﬁl 0590 P /US02/ 01950
ul vol unes. Bovi ne erum Al'bumn i %yﬁgelds Jee ¥ih d%rr&e‘f protein

det ermi nati on aceoetiyhgne ochillveridtet hod xdﬁsnmebed'rha LQuNys eetncal J. Biol.
Chem , 193:265 ( Vol une ended o menbranes is 5

adj usted to gi vejsglét%%sgﬁaen proteicn "@bﬂ% n‘?rf O&‘feBFrit%én’g‘?rﬁa‘Bfo -sudpénsi on.
The prepared ffenmeanétsutspmmldua @&%mrm&wemﬁént@dﬁom&@ﬂ gﬂu\?t ed in

1.0 M vol urres a used in subsequent bin
experiments. | ng e%péﬁoéﬁn&%%l ePFbhaReY |8n2§ &6 e Frli‘%r otiter
plate format, I nt&tn@tﬁi-ocm!tll% af vl Wo1ik0 gagh é{‘elrhp '134 q$%d éhe

fol |l ow ng m 4ture: 80.0 of incubation buffér nade in

buffer (pH 7.4) dBREA n’rcﬂf‘g’tﬂﬁl@dn’l?/l’l\?ﬂ@ ar@hdlaQSSSWEWAmmsl of 15
[3H -LSD (S.A., 86.0 G /mmol, available from Anmersham Life Science), 3.0
nM The di ssg&i ation constant, KD of the [3H LSD at the hunman serotonin
5- HT6 recept is 2.9 nM as determ ned by saturation binding with

i ncreasing concentrations of (3H LSD. Hxmpgacspon is initiated by 20 the
final addition of 100.0 Ul of tissue saspenstomn. Nonspecific binding is
nmeasured in the presence of 10.0 uM nethi ot hepin. The test conpounds are

added in 20.0 ul ca@&mw'éh@véﬁa&éiém d§ Sahll‘@v‘ﬁfln&ﬂa% %ﬁ%‘i%akf‘@e&'@rk for
25 120 min at rogom tenperature, a

conplex is filtekS@RMH9%Hn 3 96 wel | unlfllter with a Packard Filtermte~'
196 Harvesters The bound conple:c caught on the filter disk is allowed to
air dry and the radioactivity is nmeasured in a Packard 30 TopCount (c)

equi pped wi th six photREELPEFBrofdiastt sespounderfqihd heddierotanbh 50, OUL

M croscint ~-20 s8¢é ntdddpdl 39 ePa ARR QR the following manner.

Cultured Hela cells expressing human cloned 5-HTé6

receptors are harvested and centrifuged at low speed

20 (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
repeated. The collected cells are then homogenized in ten

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

30 suspended in a small volume of Tris.HCl buffer and the

tissue protein content is determined in aliquots of 10-25
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WD 02/ 059088 PCT/ US02/0] 950 to each shallow well. The unifilter plate is
heat - seal ed and counted in a PackardTopCount ™ '' with a tritj {zf' i ency
of 31.0% Specific binding to the S-HT6 receptor is defi nedl’g]AE t t ot al
radi oactivity \98‘dﬂ8§9$8§55 t he amount bound in the presence opciOs@m9so

unl abel ed et hirothepin. Binding 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 are plotted 10 as | og % bound versus

| og concentration of test conmpound. Nonlinear .regression | ysi at a
points with a coruiVélURss; st 1;5‘?06?5“‘?‘@&%4?{’1“) qﬁi Bfﬁ%f%oe}hgt%lﬁén?%gg and
the K, values of;{ g3l pREPOLNGR tWhindDY0rw eifdadeiag tonihes meAhodnear _
regression line of data points is 15 plotted,_ from which #gaeésgso val ue is
deternined and t iesqripgRusn koWt 8Fnfthed :Ba-saiefllupgmﬂhe e 101 1“0W ng equation
Ki = 1Cso /[ ~ 1 +ldKB), WhgL eydiume bRerReNS@sfdriiddored] membramkisodstive
| i gand 20 used and1L Ko is the dissociation constant of the J‘%\‘??P&dl;\‘f ar t he

i

receptor, botl exgiiessed £ sV BsitA§SER| REAY CONFENFHTTY val ues

are deternned aﬂ%/grﬁ”%r edspdhdiRese ¥akugSe il RRAbbiné epigsaiahi ve
conpounds known t o denonstrate bindi n% to 25 the 5-HT6_receptor. The data
‘fg?il“/

are shown in Tabl 80 Itinssl emcentratedpris i N9 Es) 489b83 V&FF01950
Table Il Test COWBQ&”giored at -70° C until used in subsequent binding
- experiments.
10 Binding experiments are performed in a 96 well

microtiter plate format, in a total volume of.200 pl. To
each well is added the following mixture: 80.0 pl 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 pl of

15 [*H]-LSD (S.A., 86.0 Ci/mmol, available from Amersham Life
Science), 3.0 nM. The dissociation constant, XKp of the
[*H]LSD at the human serotonin 5-HT6 receptor is 2.9 nM,
as determined by saturation binding with increasing
concentrations of [*H]LSD. The reaction is initiated by

20 the final addition of 100.0 pl of tissue suspension.
Nonspecific binding is measured in the presence of 10.0
M methiothepin. The test cdmpounds are added in 20.0 nl
volume.

The reaction is allowed to proceed in the dark for

25 120 min at room temperature, at which time, the bound
ligand-receptor complex is filtered off on a 36 well
unifilter with a Packard Filtermate® 196 Harvester. The
bound complex caught on the filter disk is allowed to air
dry and the radicactivity is measured in a Packard

30 TopCount®equipped with six photomultiplier detectors,

after the addition of 40.0pl Microscint®-20 scintillant
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(Ex. No .)5-HT6 Binding Ki (nM .' 56 2.0 6.0 7a94 % @I M 7b95 % @| M

84.0 992 % @!| M 107.0 132.0 141.0 1576% @| M 1619.0 176.0Q

- § APR 2005

WO 02/059088 PCT/US02/01950

10

to each shallow well. The unifilter plate is heat-sealed

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

Specific binding to the 5-HT6 receptor is defined as
the total radiocactivity bound less the amount bound in
the presence of 10.0pM 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.

Nonlinear regression analysis of data points with a

computer assisted program Prism® yielded both the ICs, and
the K; values of test compounds with 95% confidence
limits. A linear regression line of data points is
plotted, from which the ICs, value is determined and the
Ki
value is determined based upon the following equation:
Ki = ICso / (1 + L/Kp)

where L is the concentration of the radicactive ligand
used and Kp is the dissociation constant of the ligand for
the receptor, both expressed in nM.

Using this assay, the following Ki wvalues 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 II,

. below.
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1811.0 191.0 Conparative Exanpl es5-HT6 Binding Ki (nM C ozapi ne6.0

Loxapi ne4l. 4 Bronocri pti ne23. 0 Met hi ot hepi n8.3 M anseri n44. vZSéJA@RsmE nel9. 5
*%inhibition at 1M concentration 41 5 APR 20 WD 02/0908

PCT/ US02/ 0191Q,45/6<3kksbe seen fromthe results set forth abpepuskheso

conpounds of the present invention have a high degree of affinity for the
serotonin 5-HT6 receptor. 42

Table II
Test Compound 5-HT6 Binding Ki
(Ex. No.) (nM)
! 5 2.0
6 6.0
7a ' 94% @ 1pM*
75 95% @ LuM*
8 4.0
9 92% @ 1uM*
10 7.0
13 2.0
14 1.0
15 76% @ 1pM*
16 19.0
17 6.0
18 11.0
19 1.0

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

*% inhibition at 1uM concentration

41



5 APR 2005 CLAIMS: 1. A conpound of formula | RA 1 R3-N (CR-RZ)n Z \ X ~
~ N ~(RSm~ WR~ (1) 5 wherein wis soz; Xis CR or N o is CRB or N
with the proviso that when Xis N, then Y nmust be CR6; 10 Z*§ &R P or
NR9; R and R2W@r020¥9888h i ndependently H or Cl-C6al kyl; n is rornisnager of
2, 3 or 4, R3 and R4 are each independently H CNRLONRL11R12, or a

Cl- Coal kyl , Cz-Co6al kenyl, Cz-C6al kynyl, C3-Cé6cycl oal kyl, 15

cycl ohet eroal kyl, aryl or heteroaryl group each

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

affinity for the serotonin 5-HT6 receptor.
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optionally substituted, or R3 and R4 may be taken together with the atomto
whi ch they are attached to forman optionally substituted 3- to 6-nenbered
ring optionally containing an additional heteroatom 20 selected fromO, N
or S RSis H halogen, CN, OR13, COZR14, CONR15R16, CNRL7NR1SR QPR 2008
SO2NRZOR21, SOgR22 or a Cl- Cbal kyl, C2-C6al kenyl, Cz-C6al kynyl,

C3- Coeycl oal kyl, cycl ohet eroal kyl, phenyl or heteroaryl group each
optionally 25 substituted; mis an integer of 1, 2 or 3; p and q are each

i ndependent F§'A5M§r‘ an integer of 1 or 2; R6 is an optionally substituted

Cl- Coal kyl, aryl ory 30, &E@%ﬁ"f&frﬁ%?‘ﬂé #3 5 APR 2005 R, and RB are each
i ndependently H, hal ogelﬁﬁ%r a Cl1-Co al kyl, aryl, heteroaryl or Cl-C6al koxy

group each optionally substituted; RO is H or a Cl-C6al kyl, C2-C6al kenyl,

Cz- Coal kynyl, 5 C3-C6eycl oal kyl, rgycl oheteroal kyl, aryl or heteroaryl group

each optionally substituted, Iﬁ%ﬂﬁ: BﬂlijE— 2 ~ Rl5 ~ Rl6 ~ R17 ~ R18 and
Cl- y

R19 are each independently Ho Cgal \K X
z 3
e
)N
\
W_R6

Rs)m

@
5 wherein

W is SO,;

X is CR, or N;

Y is CR;, or N with the proviso that when X is N, then Y
must be CRy;

10 Z is O, 80O, or NR,;

R, and R, are each independently H or C,-C.alkyl;

n is an integer of 2, 3 or 4;

R, and R, are each independently H, CNR,,NR,,R,,, Oor a
C,-Csalkyl, C,-C,alkenyl, C,-C,alkynyl, C,-C.cycloalkyl,

15 cycloheteroalkyl, aryl or hetercaryl group each
optionally substituted, or R, and R, may be taken
together with the atom to which they are attached to
form an optionally substituted 3- to 6-membered ring
optionally containing an additional heteroatom

20 selected from O, N or S;

R, is H, halogen, CN, OR,,, CO,R,,, CONR,;R,,, CNR,,NR,,R,,,
SO,NR,(R;;, SO.R,, or a C,-Ccalkyl, C,-C,alkenyl,
C,-Csalkynyl, C,-C,cycloalkyl, cycloheterocalkyl,
phenyl or heteroaryl group each optionally

25 gubstituted;

m is an integer of 1, 2 or 3;

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

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

30 heterocaryl group;
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* R13 is H COR23 or a Cl-Ceal kyl, Cz-Co6al kenyl, Cz 10 C6al kynyl, aryl or

- heteroaryl group each optionally substituted; R14 is H or a Cl-Cgal kyl,

aryl or heteroaryl group each optionally substituted; RZO and R Arighemﬁ\sawh
i ndependently H or a Cl-C6al kyl, 15 aryl or heteroaryl group eac

optionally substituted; and R22 and R23 are each i ndependently an
optionally substituted Cl-C6al kyl, aryl or heteroaryl group; or a

phar maceut i cal I%laccdept abl e sal %1 t her eof ; vvhirei n the 20 term hal ogen

desi gnates Br, 1,219 & Bret fECherRAEPERGRBELY 0F) kYR BESPgREL BsCaCo

CS- C, cycl oal kyl rialgyay,steamplcoMeidiidagyvll @r 2, hetenaatparovhisdrimy be the
sane or different, %elo%catl d fsru%thl, %e%{_ S and optionally containing one
doubl e bond; and tHe T m Heter flu ‘designates a CS-Clo aromatic ring
syst em cont ai ni Rg ik ¢t X het@rbaabmsl, Whi-Chahlegnpk, t Be Gabkyoyldi f ferent,
sel ecteds from N, 0 ”p@r%l{ﬂ]ﬁ?&célr ' to i ' is O
30 3. Adscorrpound g&cg? cnléoa%lgqgﬁ'ai 1 or 2 vﬁequgfln' naﬁ%@ %xlﬁgﬁélg%%ﬂ%lund
according to any GHOW ¥ P ae I3 BB UlfI&UteR6 is an aryl or

het eroaryl group eaeh optionallyrsubstitrlednddd B 2ardPRa205 5. A conpound
according to any ane ofﬁ_\g ai to %G\A@er]g%)a]sx I"s CR and RS and R, are H
F ;

6. A conpound a FE hy! Gte 5| 1to55 wherein RL and R2
are H R,; is H, COR,, or a C,-Csalkyl, C,-C,alkenyl, C,-
10 Cealkynyl, aryl or heteroaryl group each optionally
substituted;

R,, 1s H or a C,-C,alkyl, aryl or heterocaryl group each
optionally substituted;
R,, and R,, are each independently H or a C,-C.alkyl,
15 aryl or heteroaryl group each optionally
substituted; and
R,, and R,; are each independently an optionally
substituted C,-C.alkyl, aryl or heterocaryl group; or
a pharmaceutically acceptable salt thereof; wherein the
20 term halogen designates Br, Cl, I or F; the term
cycloheteroalkyl designates a C,-C,cycloalkyl ring system
containing 1 or 2 hetercatoms, which may be the same or
different, selected from N, O or S and optionally
containing one double bond; and the term heteroaryl
25 designates a C,-C,, aromatic ring system containing 1 or 2
hetercatoms, which may be the same or different, selected
from N, O or S.

2. A compound according to claim 1 wherein Z is O.
30
3. A compound according to claim 1 or 2 wherein n is
2.
4. A compound according to any one of claims 1 to 3

35 wherein R, is an aryl or heteroaryl group each optionally
gsubstituted.
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7. A conpound according to any one of clains 1 to 6 wherein R3 and Rq are
taken together with the atomto which they are attached to forma 5- or
6- menbered ring 10 optionally containing one oxygen atom 8. /A §OxpRO 08
according to claim1 selected fromthe group consisting of:
2-{[1- (phenyl sul fonyl ) - 1Hi ndol - 4-yl ] oxy} et hyl am ne; 15
4- ( 2- nor phol i n-4-yl et hoxy) - 1- (phenylsulfonyl) 1H i ndol e;
1- (phenylsulfonyl) 4- |d|n I- | et hoxy)-1Hind
(phenyl sul o A S TP A A RS 1Y R LBy 2 drf e

N, N- bi s( 3- nwhbmkyhemzyb){2&&$ﬂi¢@han§lBukﬁﬂny{) 1H i ndol - 420 vyl ]oxy
}ethananine;
N ( 3- met hoxybenzyl ) - 2- {[ 1- (phenyl sul fonyl ) - 1Hi ndol - 4yl ] oxy} et hanani ne;
N, N- di net hyl - 26 { [ 1-& ptemydwid f apgdyding | telcnyydioxyf ethaimgi heto 25 1-

(phenyl sul f gRyl)kin4r [£ag (4 RiRer dinyl) ethoxy] -1Hindazole;
2-{[ 1- (phenyl sul f onyf') = 1H i hdazol -'4- yI]oxy}ethyIanlne

N (2-{[ 1- (phenyl sul fonyl)-1Hi ndazol -
yl ] oxy} et hyl ) tetr atyo&@nﬁdrhrmyr@ébélr@iﬁ@euo Ninyt 2orfe [df cﬁ:&hﬁﬁwl sud onyl)

-1H i ndazol -4 30 thyl tet dro 2t hi o am ne; :
(4- mtrophe?ﬁ’f/‘le S}\él %%“? IQ a) &et&’i ‘”?)E& t‘f&?y toﬂ%ltﬁd%c& 1- |
(4-f|uoroph@hyV)asalﬁGMwbhed4tO[ZorwlapﬁpeprdﬁﬁmbmberhdxypngH-|ndazole 45
5 APR 2 4654062 ?1cBhQ% @yb%gt@g?ﬁkn b&dazol-lyl}sulfonyl)anlIlne;
and a p arna eutlcaF y accepta Ie sal t ereo
8. A compound according to claim 1 selected from the
group consisting of:

-{[1-(phenylsulfonyl)—1H—indol—4—yl]oxy}ethylamine;

15 4-(2-morpholin-4- ylethoxy) - (phenylsulfonyl) -1H-indole;
1- (phenylsulfonyl) - (2—p1peridin—1—ylethoxy)—1H—indole;
N- (2 {[1—(phenylsulfonyl)—lH-indol—4—
yl]oxy}ethyl)tetrahydro—ZH—pyran—4—amine;
N,N-bis (3-methoxybenzyl)-2-{ [1- (phenylsulfonyl)-1H-indol-4-
20 yl]oxy}ethanamine;

N- (3-methoxybenzyl) -2-{ [1- (phenylsulfonyl)-1H-indol-4-
yl]loxy}ethanamine;
N,N-dimethyl-2-{[1- (phenylsulfonyl)-1H-indol-4-
ylloxy}ethanamine;
25 1- (phenylsulfonyl)-4-[2-(l-piperidinyl)ethoxy]-1H-indazole;
-{[1- (phenylsulfonyl)-1H-indazol-4-yl]loxy}ethylamine;
N- (2-{[1- (phenylsulfonyl)-1H-indazol-4-
vlloxylethyl) tetrahydro-2H-pyran-4-amine;
N- (2-{[1- (phenylsulfonyl) -1H-indazol-4-
30 yvlloxy}ethyl)tetrahydro-2H-thiopyran-4-amine;
1-[(4-nitrophenyl)sulfonyl]-4-[2-(1-piperidinyl)ethoxy] -1H-
indazole;
1-[(4-fluorophenyl)sulfonyl] -4-[2-(1-piperidinyl)ethoxy] -
1H-indazole;
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* 5 9. Use of a conpound of fornmula | as clained in any one of clains 1 to 8
" in the preparation of a nedicanment for the treatnment of a disorder of the
central nervous systemrelated to or affected by the 5-HT6 recegtgr bisa
patient. 10 10. A use according to claim9 wherein said disorder is a notor
di sorder, anxiety disorder or cognitive disorder. 11. A use according to
claim9 wherein said disorder is schizophrenia or depression. 15 12. A use

according to cl.ai m.10_wherein sai nitive di,sqrder is attention deficit
di sorder . 13 UAdude-d4conarng BB SERCTE ) iMiEr sPACEARTA togni L1 ve 20

di sorder is /ng@gﬁ@goﬁygyéggﬁfh@r gﬁgklnson s disease. 14. A
phar maceuti cal’, conposi t.on_whic nprises a pharmaceutically acceptable

carrier andaapééﬁﬂﬁﬁﬁHtépaﬂ&VhﬁpgePt§§1€I§@%§dtpﬁr§ﬁ§ one of claims 1 to 8.
25 15. A nethod for the preparation of a conpound as clained in claiml

whi ch cogiprises on of t e foIIo rea ound of formla
(Va) 30 §?~ X Iﬁgg P)formu anp & COMPONEY O any

one of clalms 1 to 8 in the preparation of a medicament for
the treatment of a disorder of the central nervous system
related to or affected by the 5-HT6 receptor in a patient.

10 10. A use according to claim 9 wherein said disorder is

a motor disorder, anxiety disorder or cognitive disorder.

11. A use according to claim 9 wherein said disorder is
gchizophrenia or depression.
15
12. A use according to claim 10 wherein said cognitive

disorder is attention deficit disorder.

13. A use according to claim 10 wherein said cognitive
20 disorder is Alzheimer's disease or Parkinson's disease.

14. A pharmaceutical compogition which comprises a
pharmaceutically acceptable carrier and a compound of

formula I as claimed in any one of claims 1 to 8.

25
15. A method for the preparation of a compound as
claimed in claim 1 which comprises ocne of the following:
a) reacting a compound of formula (Va)
30

hal- (CR1R2)n—Z

- X
[\ \\
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(Va) 46 5 APR 2005 wherein hal is a halogen, e.g. chlorine or bromne and
n, m W X Y, Z Rl, R-, RS and R6 are as defined in Cdaiml, wth an
am ne of fornmula HNR3 R4 5 wherein R3 and R4 are as defined ig gl ”20@5
said reactants protected on reactive sites and/or on reactive Substituent
groups as required, and renoving any protecting groups to give a
correspondi ng conpound of formula (lI); 10 or b) reducing a conpound of
formula (Vla Z-(lCR R%)n N3 %@1 Vla) wherein_n, . X, Y, R, R2, R3,
RS and R6 al@eZ&ilylfindd ion aless™ o %i \‘F@lé’réélﬁpé’ﬁna’r(?fmf’@r RECa (| )
wherein R3 andWR, Xar & ,bat,hRHd, RO ®, ehdr Rgupid et et dydatimgaa senmpound of

formula (1) a$p %{I gnre%faf@r%]i V\/nereln R3 and R4 are hydrogen with an
25 al kyl ati ng agent o orrrul
HNR,R,

5
wherein R, and R, are as defined in claim 1, said reactants
protected on reactive gites and/or on reactive substituent
groups as required, and removing any protecting groups to
give a corresponding compound of formula (I);

10
or

b) reducing a compound of formula (VIa)

Z- (CR1Ry) 5 -N3

15 (Vlia)

wherein n, m, Z, W, X, ¥, R, R,, R,, R, and R, are as
defined in claim 1 to give a compound of formula (I)
wherein R, and R, are both H;

20

or

c) reductively alkylating a compound of formula (I) as
defined in Claim 1 wherein R, and R, are hydrogen with an
25 alkylating agent of formula

A
C——=0
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% 47 5 APR 2005 where A and B independently represent H, or optionally
substituted al kyl of 1-5 carbon atons, al kenyl of 2-5 carbon atons, al kynyl
of 2-5 carbon atons, aryl, heteroaryl or cycloheteroal kyl, 5 e ﬂH?

t oget her represent an optlonally substituted 3-6 nenbered cyclogﬁﬁs?

cycl oheteroal kyl ring, to give a conmpound of fornmula (I)wherein R3 and R4
are both nethyl, or R3 is hydrogen and R4 is optionally substituted al kyl

f 1-6 bon at f b t 2-6 b
atoms, aryl PERES Anaply GakroBREReRN gl CAPRIFSOE By cPonEbELBRRY: or d)
converting aubenpoum&doblkgﬂnuﬁal(B)chabbngaaomeacbﬂkenyﬂ sifibet-ist uent group
to a different eomeund ob1kormpl Bel 5 - BhpEANUELLNY 2,35 2oURYA of

formula (1) to an _aci al't “of Vice versa. 48
or cycloheterocalkyl,

5 or A and B together represent an optionally substituted 3-6
membered cycloalkyl or cycloheterocalkyl ring,
to give a compound of formula (I)wherein R, and R, are both
methyl, or R, is hydrogen and R, is optionally substituted
alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms,

10 alkynyl of 2-6 carbon atoms, aryl-CH,-, heteroaryl-CH,-,
cycloalkyl or cycloheterocalkyl;

or
d) converting a compound of formula (I) having a reactive

15 substituent group to a different compound of formula I;
or

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

addition salt or vice versa.

48



