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them BACKGROUND OF THE | NVENTI ON 10 Serotonin (5-Hydroxytryptam ne)(5-HT)
receptors play a critical role in many physiological and behavioral
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vari ous 5-HT receptors dist y. There are now
approximately fifteen d[ffe&gﬁmm( ﬁ S ubt ypes that have been

15 cloned, many with well-defined roles in humans. One of the nobst recently
identified 5-HT receptor subtypes is the 5-HI6 receptor, first cloned from
rat tissue in 1993 (Monsma, F. J.; Shen, Y.; Ward, R P.; Hanblin, M W
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(Ruat M E{ ffort E.; Arrang, J-M; Tardivel-Laconbe, L.; Daz, L.;
Leurs, ehvvartz J-C Biochenical Bi ophysi cal Research Commruni cati ons

1993, 193 268-276). The reBﬁ@k@RO@Nb?}ﬁ%Ehmﬂ?f' usively in the
central nervous system ( n human. In situ

hybri di Wtion studies of the receptor in rat brain using nRNA
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potential t h@w%aawxirﬁatu@ﬂﬁeérmuﬁéemrﬁan@nﬂseéémdauomvﬁes 1Rat RARQEeRAn direct
effects and on i ndicatjions fromavailable scientific studies. These
15 cloned, many with well-defined roles in humans. One of the most recently identified

5-HT receptor subtypes is the 5-HT6 receptor, first cloned from rat tissue in 1993
(Monsma, F. J.; Shen, Y.; Ward, R. P.; Hamblin, M. W. Molecular Pharmacology
1993, 43, 320-327) and subsequently in human tissue (Kohen, R.; Metcalf, M. A.;
Khan, N.; Druck, T.; Huebner, K.; Sibley, D. R. Journal of Neurochemistry 1996, 66,

20 47-56). The receptor is a G-protein coupled receptor (GPCR) positively coupled to
adenylate cyclase (Ruat, M.; Traiffort, E.; Arrang, J-M.; Tardivel-Lacombe, L.; Diaz,
L.; Leurs, R.; Schwartz, J-C. Biochemical Biophysical Research Communications
1993, 193, 268-276). The receptor is found almost exclusively in the central nervous
system (CNS) areas both in rat and in human. In situ hybridization studies of the

25 5-HT6 receptor in rat brain using mRNA indicate principal localization in the areas of
5-HT projection including striatum, nucleus accumbens, olfactory tubercle, and
hippocampal formation (Ward, R. P.; Hamblin, M. W_; Lachowicz, J. E.; Hoffman, B.
J.; Sibley, D. R.; Dorsa, D. M. Neuroscience 1995, 64, 1105-1111).

There are many potential therapeutic uses for 5-HT6 ligands in humans

30 based on direct effects and on indications from available scientific studies. These
studies include the localization of the receptor, the affinity of ligands with known in
vivo activity, and various animal studies conducted so far.



studies include the |ocalization of the receptor, the affinity of |igands
with known in vivo activity, and various animal studies conducted so far.
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di sorders. studles of memory and learning with a known selective 5-HT6 antagonist found some

positive effects (Rogers, D. C.; Hatcher, P. D.; Hagan, J. J. Society of Neuroscience,

Abstracts 2000, 26, 680).

20 A related potential therapeutic use for 5-HT6 ligands is the treatment of
attention deficit disorders (ADD, also known as Attention Deficit Hyperactivity
Disorder or ADHD) in both children and adults. Because 5-HT6 antagonists appear
to enhance the activity of the nigrostriatal dopamine pathway and because ADHD
has been linked to abnormalities in the caudate (Ernst, M; Zametkin, A. J.; Matochik,

25 J.H.; Jons, P. A; Cohen, R. M. Journal of Neuroscience 1998, 18(15), 5901-5907),
5-HT6 antagonists may attenuate attention deficit disorders.

Early studies examining the affinity of various CNS ligands with known
therapeutic utility or a strong structural resemblance to known drugs suggests a role
for 5-HT6 ligands in the treatment of schizophrenia and depression. For example,

30 clozapine (an effective clinical antipsychotic) has high affinity for the 5-HT6 receptor
subtype. Also, several clinical antidepressants have high affinity for the receptor as
well and act as antagonists at this site (Branchek, T. A.; Blackburn, T. P. Annual
Reviews in Pharmacology and Toxicology 2000, 40, 319-334).
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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-HT6 receptor.

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

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

25 These and other objects and features of the invention will become more

apparent by the detailed description set forth hereinbelow.

SUMMARY OF THE INVENTION

30 The present invention provides a 1-(aminoalkyl)-3-sulfonylindole or —indazole
of formula |



phar maceuti cal conpositions useful for the treatnment of central nervous
system disorders related to or affected by the 5-HT6 receptor. ' It is a
f eat ur e oWotohitg19snventi on that the conpounds provi ded nay palrasobersased to
further study and elucidate the 5-HT6 receptor. 25 These and ot her objects
and features of the invention will becone nore apparent by the detailed
description set forth herei nbel ow. SUMVARY OF THE | NVENTI ON 30 The present
i nvention provides a 1 -(am noal kyl)-3-sul fonylindole or -indazole of
formula | -3 WD 03/101962 PCT/ USOB/ 17472 Ry s02 W N(Rml (CR3R4)n
NRSR6 (1) wherein Wis N or $02 hal ogen, CN, 0002R7, CO2RS,
CONROR10, SOAR,,, NR12R13, OR1 or a Cl-Ce6al kyl, C2-C6al kenyl,
C2- C6al kynyl , C3-Crcycl oal kyl , oal kyl, aryl or heteroaryl group
each optionally substituted; RIY tionally substituted Cl-C6al kyl,
C3-Crcycl oal kyl , aryl, or het eé aryl group or an optionally substituted 8-
to 13-menbered bicyclic or tricy@lic riGRyReydReAy having a N atom at the
bri dgehead and optionally containing 10 1, 2 or 3 additional heteroatons
selected fromN, O or S R is H, haJIogen, or a Cl-C6al kyl, C1-C6al koxy,
C3-Crcycl oal kyl , aryl or heteroaryl“group each optionally substituted,
wherein

Wis N or CR;;
Ris H, halogen, CN, OCO2R;, CO,Rg, CONRgR 1o, SO,R11, NR12R13, ORy4,
5 COR;s or a C4-Csalkyl, C,-Cealkenyl, C,-Cealkynyl, C3-C-cycloalkyl,
cycloheteroalkyl, aryl or heteroaryl group each optionally substituted;

R, is an optionally substituted C;-Cealkyl, C5-C;cycloalkyl, aryl, or heteroaryl
group or an optionally substituted 8- to 13-membered bicyclic or tricyclic
ring system having a N atom at the bridgehead and optionally containing

10 1, 2 or 3 additional heteroatoms selected from N, O or S;

R: is H, halogen, or a C-Csalkyl, C4-Csalkoxy, C3-C;cycloalkyl, aryl or
heteroaryl group each optionally substituted;

Rs and R, are each independently H or an optionally substituted C,-Cealkyl
group;

15 Rs and Rg are each independently H or a C,-Cealkyl, C,-Csalkenyl, C»-
Cealkynyl, Cs-C;cycloalkyl, cycloheteroalkyl, aryl or heteroaryl group
each optionally substituted or Rs and Rs may be taken together with
the atom to which they are attached to form an optionally substituted
5-to 8—merﬁbered ring optionally containing an additional heteroatom

20 selected from O, NRyg or SO,;

mis O or an integer of 1, 2 or 3;

nis an integer of 2, 3, 4 or 5;

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

Rz, Re, R11, Rys and Ry are each independently H or a C,-Cgalkyl, Cs-

25 Cealkenyl, C,-Cgalkynyl, C;-Cgcycloalkyl, cycloheteroalkyl, aryl or
heteroaryl group each optionally substituted:;

Rs and Ry are each independently H or a C;-Csalkyl or C;-C;cycloalkyl group

each optionally substituted or Ry and R, may be taken together with



R3 and R4 are each independently H or an optionally substituted Cl-Co6al kyl
group; 15 R5 and R6 are each independently H or a Cl-C6al kyl, C2-C6al kenyl,
C2- Co6al kwoyB/101@82 C7cycl oal kyl, cycl oheteroal kyl, aryl or pagtisovaryt group
each optionally substituted or R5 and R6 may be taken together with the
atomto which they are attached to forman optionally substituted 5- to
8-nmenbered ring optionally containing an additional heteroatom 20 sel ected
fromO, NRIB or SOX;, mis O or an integer of 1, 2 or 3; nis an integer of

2, 3, 4 or 5 p and xpat ! lanth or 2. R,
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optionally containing anot her “heteroatom Sel ec rom O,
R14 is a Cl- Ceal ipl0 oriviggenafdyor 2; @nd coal kynyl, C3- C7cycl oal kyl ,
cycgohemer oal kyl Rnah? |Ri§)ére|éebl$rnﬁgﬂiell‘idegilly7lﬂlbr am:.Rlicealkyi, msime@g@t i é ut efl; Hq
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a stereoisomer thereof or a pharmaceutically acceptable salt thereof.

Q)

The present invention also provides methods and compositions useful for the
15  therapeutic treatment of central nervous system disorders related to or affected by
the 5-HT6 receptor.

DETAILED DESCRIPTION OF THE INVENTION

20 The 5-hydroxytryptamine-6 (5-HT6) receptor is one of the most recent
receptors to be identified by molecular 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. Significant efforts are being made to

25 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 affinity for the 5-HT6 receptor are earnestly
sought both as an aid in the study of the 5-HT6 receptor and as potential therapeutic
agents in the treatment of central nervous system disorders, for example see

30 C. Reavilland D. C. Rogers, Current Opinion in Investigational Drugs, 2001,
2(1):104-109, Pharma Press Ltd.

Surprisingly, it has now been found that 1-(aminoalkyl)-3-sulfonylindole and
—indazole derivatives of formula | demonstrate 5-HT6 affinity. Advantageously, said
indole and indazole derivatives may be used as effective therapeutic agents for the

35 treatment of central nervous system (CNS) disorders associated with or affected by
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each optionally substituted; or a stereoisoner thereof or a

phar maceutically acceptable salt thereof. The present invention also

provi des wetohad®ennd conpositions useful for the 15 ther apeatsoy14reat ment
of central nervous systemdisorders related to or affected by the 5-HT6
receptor. DETAILED DESCRI PTI ON OF THE | NVENTI ON 20 The

5- hydroxytryptam ne-6 (5-HT6) receptor is one of the nost recent receptors
to be identified by nolecular cloning. Its ability to bind a wi de range of
t her apeuti 1072ty endnPHi i ; A L Sid h.gui ng
distributianeen , t%gé%tygi_ %dﬁghé'@swnrr%?'tae%'g '@%&ﬁé’?ﬁ%dg'rﬁegi1r§%§#dé’gw?§ new
conpounds \ifenyliadele @agd gindazele defivativemelfPHeulad t h or affecting said
receptor. Significant efforts are being nmade to 25 understand the possible
role of the 5-HT6 receptor in psychiatry, Regnitive dysfunction, notor
function and control, nenory, nood and tgté i ke. To that end, conpounds
whi ch denonstrate a binding affi the 5-HT6 receptor are earnestly
sought both as an aid in the sfudy @f t 5-HT6 receptor and as potenti al

t herapeutic agents in the tre of /central nervous system di sorders,
for exanple see 30 C. Reavill a ) C.II‘I Rogers, Current Opinion in

| nvestigational Drugs, 2001, ®&0d): 104-(@@?114)@%@& Press Ltd. Surprisingly,
it has now been found that 1-(am noal kyl)-3-sultonylindole and -indazole
derivatives of fornula | denonstrate 5-HT6 affinity. Advantageously, said

i ndol e and i ndazol e derivatives may (Be used as effective therapeutic agents
for the535“r'r{e$gihrrent of central nervous system (CNS) di sorders associ at ed
with or "affected by -5 WD 03/101962 PCT/ US03/ 17472 the 5-HT6 receptor.
Accordi ngly, théNigNos®Ra2l nvention provides 1 -(am noal kyl) - 3-

sul fonyl indol e 30g 1,iHafRRAR! ENIGEOLAS, IB6R SEONRLEN! 80LRy R,,BQ20MY,,
COR;;s or a Cy-Cgalkyl, Co-Cealkenyl, Co-Cealkynyl, Cs-C,cycloalkyl,
cycloheteroalkyl, aryl or heteroaryl group each optionally substituted;

10 R, is an optionally substituted C,-Cgalkyl, C3-C;cycloalkyl, aryl, or heteroaryl
group or an optionally substituted 8- to 13-membered bicyclic or tricyclic
ring system having a N atom at the bridgehead and optionally containing
1, 2 or 3 additional heteroatoms selected from N, O or S;

R is H, halogen, or a C,-Cgalkyl, C,-Cgalkoxy, C;-C;cycloalkyl, aryl or
15 heteroaryl group each optionally substituted;
Rs; and R, are each independently H or an optionally substituted C,-Csalkyl
group; '
Rs and R; are each independently H or a C;-Cgalkyl, C,-Csalkenyl, C,-
Cealkynyl, C;5-C;cycloalkyl, cycloheteroalkyl, aryl or heteroaryl group
20 each optionally substituted or Rs and Rg may be taken together with
the atom to which they are attached to form an optionally substituted
5- to 8-membered ring optionally containing an additional heteroatom
selected from O, NRg or SO,;
mis O or an integer of 1, 2 or 3;
25 nis an integer of 2, 3, 4 or 5;
p and x are each independently 0 or an integer of 1 or 2;
R;, Rs, R11, Rys and Ry are each independently H or a C;-Cgalkyl, Co-
Cealkenyl, C,-Cgsalkynyl, C3-Cecycloalkyl, cycloheteroalkyl, aryl or
heteroaryl group each optionally substituted; '

-6-



N(RmI (CR3R4)n NRSR6 (1) 5 wherein Wis Nor CR2; Ris H halogen, CN,
0002R7, CO2R8i CONRIOR10, SQOAR,,, NR12R13i OR14, COR15 or a Ci-Coal kyl,

C2- Coal kewglo3/1@@er6al kynyl , C3- C7cycl oal kyl, cycl ohet er o&@ichpisp3/aragt or

het eroaryl group each optionally substituted; 10 RL is an optionally
substituted Cl-C6al kyl, C3-Crcycloal kyl, aryl, or heteroaryl group or an
optionally substituted 8- to 13-nenbered bicyclic or tricyclic ring system
having a N atom at the bridgehead and optionally containing 1, 2 or 3

?:gdicggloﬂs: h?:ELGE:G% koxﬁ&%‘%ﬁ%ﬂd&?éﬁﬁ%ﬂl IQOP& CS-CS%I Ecﬁ'cféﬁcoa?&rgr réu each
optionally substitut eeacwtlan@ﬂym:bamée ai:ﬂs @nmpm@qtayemogethahwabt i onal ly
substituted Cl-Cbal kyihe 6miPwhich t@@@r&uﬁhed ﬁ%hn Iaryiemnﬁémsérad Fhg" a

Cl- Coal kyl, C2- C6al kenyl, cl oa cl ohet ér oal kyl ,
aryl or heteroaryl gr %"%W"%%’E‘%&?fane@ 9%/ leﬁ?ﬁ"\éﬂ’%pyﬂgwa‘?fos'% ma

y yl g y
be t akelrsl t oge';) he|312\minﬁm,g hee @ammde@%dunﬂh Htdre optlma?uy tsalsétm{ea 0,-Crdilryian
optionally substitute - }0 . 8- r in tio talnlng an
addi ti onal het er oat Ongrogéloggfzggdﬁbwgbsg%g%@?eﬂ?b e?/@to 8WNIED T nt eger
of 1, 2 or 3; 25 n itheyare attashed tadbrmpa 53to Kmmbﬁreqﬂr@mptmnalye each
i ndependently 0 or ancd,ﬁlé,ﬁig %n?fh Rerodto decr@,,féQééNlFfl d R16 are each

al Ryyny

i ndependently H or a

C3- Coeycl oal kyl , Reyjed &&sékkﬂaék?ba'keé‘b"ypz &sa|k)f'i'¥ @ﬁ'(?a?%ﬂ'oaéf?ybup each
optionalg y substi t ut eélicloheteroalkyl, aryl or heteroaryl group each optionally substituted:;

g is 0 or an integer of 1 or 2; and
Ri7 and Ry are each independently H or a C1-Caalkyl C,-Cealkenyl, Cq-
Cealkynyl, C3-C;cycloalkyl, cycloheteroalkyl, aryl or heteroaryl group
each optionally substituted; or
15 a stereoisomer thereof or a pharmaceutically acceptable salt thereof.

As used in the specification and claims, the term halogen designates F, Cl, Br
or | and the term cycloheteroalkyl designates a five to seven membered cycloalkyl
ring system containing 1 or 2 heteroatoms, which may be the same or different,
selected from N, O or S and optionally containing one double bond. Exemplary of

20 the cycloheteroalkyl ring systems included in the term as designated herein are the
following rings wherein X is NR", O or S; and R’ is H or an optional substituent as
described hereinbelow:

) T T T K

X N
) <€) ) -6
Rl
25 Similarly, as used in the specification and claims, the term heteroaryl

designates a 5 to 10 membered aromatic ring system containing 1, 2 or 3
heteroatoms, which may be the same or different, selected from N, O and S. Such
heteroaryl ring systems include pyrrolyl, azolyl, oxazolyl, thiazolyl, imidazoly!, furyl,
thienyl, quinolinyl, isoquinolinyl, indolinyl, benzothienyl, benzofuranyl, benzisoxazolyl



-6 WD 03/101962 PCT/ US03/ 17472 R9 and R10 are each independently Hor a
Cl- Coal kyl or C3-Crcycl oal kyl group each optionally substituted or RO and
R10 nmay bwotoakere: ogether with the atomto which they arecatusagihmd2to form
a 5- to 7-nenbered ring optionally containing another heteroatom sel ected
fromO, NR18 or S; 5 R12 and R13 are each independently H or an optionally
substituted Cl-C4al kyl group or R12 and R13 may be taken together with the
atomto which they are attached to forma 5- to 7-nenbered ring optionally
cont ai ni ng arthe liks- Hatematybﬁewam@@arbwml@aromﬁm ring system erg.4havinga
Cl1- Coal kyl I ik O
cycl oheteroa%T{:,@&gé@ }nssﬁél? é?ghéﬁi%‘%'ap gg é\?ﬂtﬁ |°E#§ k% gﬂgge[rlmt uted; (g
is 0 or an haioailgséﬁswedlheremziesanaesmﬁnum graup aa\éngafa@m ohﬁc’!‘e\;g@rﬂdently Hor a
Cl- Csal kyl, I &f oal kyl ,
e%% L)KIEWIChI’I%’ <he s@ﬁ@blr Zﬁéf Jgﬁ)’léloal‘% A stere

aryl or het group op tlonal y su stitute oi somner
t her eof %r herpln@lasmetes Ag zQCFnylzra:cgi@lm haying fean one ket halggen aters whichhe

speci ficati R‘E%EQ%&éé%{& ,d%gnterm hal ogen designates F, C, Br or | and

the termcyc et er oal Signates a five to seven nenber ed cycl oal kyl
ri ng system contBxemplary pfthe & tht3-memberaddicyelic ontrigygficriagishistems having a

et N3RS ] ctdnebls s Bbucholf g eblof s Riah Ry BgBmoL ©

bond. Exerrp ary o t eroa ng systens I nc In the
term as deswﬁmdetnome\#@w%melude@m th@tqrms@smnﬁ@g herein arenthg followiery | 0 or

S, and ’\ﬁ | W{ n@\lw_l ﬁ_w_ﬁiwgﬁr‘ 4;UR0'R RH oF&PEpidnarsubstiibmbil ow: NR - X

X X X
described hereinbelow:

7Y Nm ’N\" N /N} = /Nm N7 /N_ N

N

22 AN VN Y P EWZT’_J_
g _—_,)— [\\rn - \r_j' O N SN

[ § g
&Py Q0 (9_1 -
et " T3 Cra <’W;f_1—\:— {2 LT

o Of oy O A

CQ/ Cﬁ o”/ S o SEX

15 In the specification and claims, when terms such as C;-Csalkyl, C,-Cgalkenyl,



25 Simlarly, as used in the specification and clains, the term heteroaryl
designates a 5 to 10 nenbered aromatic ring systemcontaining 1, 2 or 3
het er oat owe,03mnioeh may be the sanme or different, sel ectedpCmarsod74® and S.
Such heteroaryl ring systens include pyrrolyl, azolyl, oxazolyl,

t hi azolyl, imdazolyl, furyl, thienyl, quinolinyl, isoquinolinyl,

I ndol i nyl, benzothi enyl, benzofuranyl, benzisoxazolyl -7 WD 03/101962

PCT/ US03/ 17472 or the like. The termaryl designates a carbocyclic

aromatic r iccbg;@yiqhgrr(:g}[:g:yplda&vl nyclol@eteroalkyl, argrds betendaopimssiesignated phe nyI
P U S 5B st S ST VRS ha BB PRI, vy
be the sarrmemsnedonf rherecay., 2radt 3, bicthbse costomhayily &ropigyedsinukedeveldpenest of
Ce et o naosabaer PR b8 o shoh S R PR F
or tricycl istruct'ung'aemy qessistance) gbsorpm)rastabilutormﬂ’er benefgahpadednd opt ionally
Co " st ip Oy el R R B rh o, syt e
wher ei n W2 thiscpdRatd) opanato, hydcbxﬂ alkyl-haloallyl, adkbiy chvaddalleaxpsdrinaent  as
deser 2o AR Rlinko orakpbetihh Sogollabertn Aol 17
<: : f V\2 NI alklllslup‘f'urlyll~ alkylsulp@onyl, chfhamoW\Rikiariido, Isheiiyl pheroky, by, ~ ~I
10 benzyloxy, heterocyclyl (such as heteroaryl or cycloheteroalkyl) or cycloalkyl groups,
preferably halogen atoms or lower (e.g., C;-C5) alkyl groups. Typically, 0-3
substituents may be present. When any of the foregoing substituents represents or
contains an alkyl substituent as a group or part of a group, this may be linear or
branched and may contain up to 12, preferably up to 6, more preferably up to 4
15 carbon atoms.
Pharmaceutically acceptable salts may be any acid addition salt formed by a
compound of formula | and a pharmaceutically acceptable acid such as phosphoric,
sulfuric, hydrochloric, hydrobromic, citric, maleic, malonic, mandelic, succinic,
fumaric, acetic, lactic, nitric, sulfonic, p-toluene sulfonic, methane sulfonic acid or the
20 like.
Compounds of the invention include esters, carbamates or other conventional
prodrug forms, which in general, are functional derivatives of the compounds of the
invention and which are readily converted to the inventive active moiety in vivo.
Correspondingly, the method of the invention embraces the treatment of the various
25 conditions described hereinabove with a compound of formula | or with a compound
which is not specifically disclosed but which, upon administration, converts to a
compound of formula | in vivo. Also included are metabolites of the compounds of
the present invention defined as active species produced upon introduction of these
compounds into a biological system.
30 Compounds of the invention may exist as one or more stereocisomers. The
various stereoisomers include enantiomers, diastereomers, atropisomers and
geometric isomers. One skilled in the art will appreciate that one stereoisomer may
be more active or may exhibit beneficial effects when enriched relative to the other



T~ 1 1 1 NYjr-jJ \V N\ W- NONN~~NJ W NW NNLL- NWNDN J\ N\
NNV NV ~NV Y ~ W-r~ N, N NI TNNN<I / rerl" W 15 In the
speci fi cawpon/1exvd2 cl ai ns, when terns such as Cl-C6al kyl, @21CGabkmnyl, -8
WD 03/ 101962 PCT/ US03/ 17472 C2- C6al kynyl, C3-Crcycl oal kyl ,

cycl oheteroal kyl, aryl or heteroaryl as designated as being optionally
substituted, the substituent groups which are optionally present may be
one or nore, e.g., 2 or 3, of those customarily enployed in the devel opnent
of  phar nacstateotspmeds)pravhedseparatdadronptihie fothen stepepisdmen(s) h Additipoallydthet o

o her e PRl P POV EE ot 5l BLERpA pRAREE BB T o1 2 L1
hal ogen at ogtereoisotmees. Aocaringly, the mewhmyg)tlooy:arrmriees t-grqnmmglb of Bbkylla
oo b SbapBB AR R A P B9 Aer bR it s T ™!

al kyl sulsphosgrhpounds bbme)mvenmmpayam ﬂasemiaelayhlxtqndn efmglgeplsbmez:y lindiviidual
T PRORAL Mok SRR RSP AR I RBRRERS™ ) T
Typically, 0-3 Brehstedtcompbandssof tﬂmnymm‘ee ate thv¥ecorapgunoi of feemfitarlegoi ng
e B RS0 e L o it SRR S PRI O,
pr ef er abl y emionallyGsubstituted pheriyd rrephthyligp iridaZotiiszayirdooup. aAmnther group of

Phar macguti catd Y% a6FEBLRAR of toHilulad AE%hoBE co¥ouEs WraHsh H, AR H'ate HOT MBd by a

More preferred compounds of the invention are those formula | compounds
wherein n is 2 and R; is H or CH;. Another group of more preferred compounds are
those compounds of formula | wherein n is 2 and Rs and Rg are each independently
H or C,-Csalkyl. Further more preferred formula | compounds are those compounds

15 wherein nis 2; R is H, halogen or C,-C,alkoxy; R, is an optionally substituted phenyl,
naphthyl or imidazothiazoly! group; and R; and R, are H.

Examples of preferred compounds of the invention include:
2-[5-methoxy-3-(phenyisulfonyl)-1H-indol-1-yl]ethylamine;
6-chloro-1-(3-morpholin-4-yl-propyl)-3-(phenylsulfonyl)-1H-indole;

20  5-methoxy-3-(phenylsulfonyl)-1-(3-pyrrolidin-1-yl-propyl)-1H-indole;
N,N-dimethyl-N-{3-[3-(4-fluorophenylsulfonyl)-5-methoxy-1H-indol-1-yl]-propyl}-

amine;
N,N-dibenzyl-N-{[2-(3-phenylsulfonyl)-1H-indol-1-yl]ethyl}amine;
5-methoxy-3-(phenylsulfonyl)-1-(2-pyrrolidin-1-yl-ethyl)-1H-indole;

25  N,N-dimethyl-N-{2-[3-(4-fluorophenylsulfonyl)-5-methoxy-1H-indol-1-yl}-ethyl}amine;
N,N-dimethyl-3-[3-(phenyisulfonyl)-1H-indol-1-yl}propan-1-amine;
2-[3-(phenylsulfonyl)-1H-indol-1-yljethylamine;,
2-[3-(naphth-1-ylsulfonyl)-1H-indol-1-yl]ethylamine;
2-{3-[(6-chloro-imidazo[2,1-b][1,3]}thiazol-5-yl)Isulfonyl]-1H-indol-1-yl]ethylamine;

30  3-[3-(phenylsulfonyl)-1H-indol-1-yl]propan-1-amine;
3-[3-(4-fluorophenylsulfonyl)-5-methoxy-1H-indol-1-yl]propan-1-amine;
3-(phenylsulfonyl)-1-(2-piperidin-1-yl-ethyl)-1H-indole;
3-[5-methoxy-3-(phenylsulfonyl)-1H-indol-1-yl]propan-1-amine;

-10-



conpound of forrmula | and a pharnmaceutically acceptable acid such as
phosphoric, sulfuric, hydrochloric, hydrobromc, citric, maleic, malonic,
mandel i c,weuwsadwsr, fumaric, acetic, lactic, nitric, sulframiuses/pHpl uene
sul fonic, nmethane sulfonic acid or the 20 like. Conpounds of the invention
I nclude esters, carbamates or other conventional prodrug fornms, which in
general, are functional derivatives of the conpounds of the 1invention and
which are readily converted to the inventive active noiety in vivo.

Cor r espondi 3 {B-ghlorb3e(pheryitsutfonyl)-1 Handoht edjpiopan-drminees t he treat nent of the

various 25 ditjons describ h i v Int npound of fornula | or
with a co -glﬂ8ro-‘(,-\%Drgﬂrpﬁgﬁr}i&yﬁgtgg@:éﬁp@%&%ﬁﬁ%ﬂgﬁ@g&but whi ch, upon
adm ni ft lr3 a]t3-q_rmenﬂgﬂffﬁyl)-s-(smipﬁridmm?emqﬁjl)efH-imﬂotataI al i {1 Vi vg. fAI 38 i ncl uded
are metabol]{es 0 C Qu Q [ nt. i nvention defined as
active specé'&ééﬁ?%ﬁ‘degﬂw%ﬂnﬂﬂflﬁﬂm%bTyﬁﬁaggﬁf Y8se conpounds into a
bi ol ogi Gal Z{ss@efuoropbefydsyionyifls-nodthmtye! H-mdelt yethplasirexi st as one or nore
st ereoi songers. .. Th various,stereois rs.nelu e tlonmer.s,
di ast er eogsﬂ'z\',' d'@?ﬁ‘%b’i\'g%r[%@"yﬁfg'(p %’H%@F?T@ﬁ&@h’yﬁ%ﬁ@aﬁﬁl ed in the art
wi || appr edddkdimethgl-Ng245-sdrbonitrile-Grphenyisyiforiyd)- tHhirelob tyl]etylamimeay exhi bi t
beneficial effect v@%’]e,enri ched relative to the other -9 WO 03/101962

]

S
PCT/ US03/ 17472%ygrpgp oner (s) or when separated fromthe other
st er eoi soneN,NsgimethgIN{2-pafllidrg-3-(phenylsitfiohyik tiHamdal-d ayljethybaminepw t 0 separ at e,

o e, NGRS BEERRAG- S bophar 9 PIBRG LUERRUSAARAY. |he, Soesor
the phar nade,ult-dlimaihh/quz-t[:emIqtml-:b_(;ﬂ'mlnylsulfdml)eblf-indfo’lh’eyl]-éthgzk}mpio_e;ngjs of the
e o kAR ER Tt BRB R B P R P IRE R 0
Preferred donedimethyi-RH{2{Trethyk3-¢pheangisultoryl)tiirbindole byjatioyiiaenind; fornula |
e RO Sy AR e o o e
Anot her15gr @[3-(tHiert2-yjsukidref)r dttindolrpyllettgamief or rul a | are t hose conpounds
wherein R3 é&g(d%etﬁyrlgmiﬁb)ethyl]-3-(phenylsuIfonyl)-1 H-indole—5-carbonitrile;'
1-[2-(dimethylamino)ethyi]-3-(phenylsulfonyl)-1H-indole-7-carbonitrile;
2-[5-methoxy-3-(phenylsulfonyl)-1H-indazol-1-yl)]ethylamine;
6-chloro-1-(3-morpholin-4-yl-propyl)-3-(phenylsulfony1)-1H-indazole;

20  5-methoxy-3-(phenylsulfonyl)-1-(3-pyrrolidin-1-yl-propyl)-1H-indazole;

N,N-dimethyl-N-{3-[3-(4-fluorophenylsulfonyl)-5-methoxy-1H-indazol-1-yli]-propyt}-
amine;
N,N-dibenzyl-N-{[2-(3-phenylsulfonyl)-1H-indazol-1-yl]ethyl}Jamine;
5-methoxy-3-(phenylsulfonyl)-1-(2-pyrrolidin-1-yl-ethyi)-1H-indazole;

25  N,N-dimethyl-N-3-{2-[3-(4-fluorophenyisulfonyl)-5-methoxy-indazol-1-yl}-ethyl}amine;
N,N-dimethyl-N-3-[3-(phenylsulfonyl)-1H-indazol- 1-yl]propan-1-amine;
2-[3-(phenylsulfonyl)-1H-indazol-1-yl]ethylamine;
2-[3-(naphth-1-ylsulfonyl)-1H-indazol-1-yl]ethylamine;
2-{3-[(6-chloro-imidazo[2,1-b][1,3]thiazol-5-yl)Isulfonyi]-1H-indazol-1-yllethylamine;

30  3-[3-(phenylsuifonyl)-1H-indazol-1-yl]propan-1-amine;
3-[3-(4-fluorophenylisulfonyl)-5-methoxy-indazol-1-yl]propan-1-amine;
3-(phenylsulfonyl)-1-(2-piperidin-1-yl-ethyl)-1H-indazole;
3-[5-methoxy-3-(phenylsulfonyl)-1H-indazol-1-yl]propan-1-amine;

-11-



More preferred conpounds of the invention are those fornula | conpounds
wherein nis 2 and R2 is H or CH3. Another group of nore preferred
conmpoundswearng/10mbose conpounds of forrmula | wherein n is PcansoRbr4and R6
are each independently H or C -C4alkyl. Further nore preferred fornula I
conpounds are those compounds 15 wherein nis 2; Ris H halogen or

C, -C4al koxy; R is an optionally substituted phenyl, naphthyl or

i m dazot hi azolyl group; and R3 and R4 are H Exanples of preferred
corrpounds oﬂ [6 uaioiOFBfemehyiaulfqm(yll)-aHéndazﬂl-l‘ﬁﬂmemamkynﬂle( phenyl sul fonyl)-1

5" ror pinol TRBH T ERoRS o4 SIS Copisuop it Hindazples.

5- ma'él hoxyh3'3 (Mmylphlmniyt)dﬁ()’él-plpand(rei -wphpropyfl)- thl-indazolé;- pL opyl ) - 1 H i ndol e;

N, N- di 1

H i ol -1 6’%’5@%’? pg‘é%‘L‘M%rng)'RFﬁ%a%w{g'ﬁef'll‘\i'ﬁﬂg?g ohenyl sul fonyl ) - 1
H i ndol 51- y2-|3(4fuoyephiengsulfonyl)-5-methoxy-1H-indazol-1-yllethylamine;

- h - 3: I P dol

N, di et A REFBINEN GIP b EREMAS oA - hekech ity ;0! € 25

H i ndol - 1- yN,]\l—éeltﬂByHy}-hln(izr[E-methyIN- dflpmb-l‘lWIsuHerﬁyB)-‘(l-pmﬂamlsbyl]emm+@tnlmeH-| ndol - 1
71 napni TG ARAR N o B Sl BRIt Ysthyh Shing] =rm N

3
3-1 ( 6 cHﬂNmmaﬂiyﬂuz{G{m—flmol@H (phehylsulianyl)-113-indayplstuyifethyaimirie; H- i ndol -

et ropan-1 am ne;
]3 6 R mel-Seie R O YR - ho i T eminantine DL oPo e
phenyl sUﬂl\deWe)hyﬁ:N({z-{[ﬂ @echlaioﬂmma;dﬁ ,aihify |3jthidzot&-yisolfenyl]- 1H-indazol-1-
5- et ho Mg@lﬁ%yl sul fonyl)-1 Hindol-1-yl]propan-1-amne; -10 WO
101962 %‘F 7472 3-[6-chl oro-3-(phenyl sul fonyl)-1 Hindol-1
] pr opan- N,N-dimethyl NEizf[?i-lcbIooo-a-(phenylsulfonyl) -1H-indazol-1-yl]-ethyl}amine;

nor hoI I
onenyl suRGED N Aok PRI 1 idoaol PR efpamine
6- cHiSor oN BLlewWyNdm[#mgth))l-Sa(phbnylwmbnyD-1>H indazoH1 avifethyt}-amine;

the stereoisomers thereof; or the pharmaceutically acceptable salts thereof.

<L <L

—NT S

'OOOOOOO' I\Jl\)'

NWw'!
NN S T R

This invention also provides processes for preparing a compound of formula | as
defined herein or a sterecisomer thereof, or a pharmaceutically acceptable salt
20 thereof, which processes comprise one of the following:

a) reacting a compound of formula i

N
H
R)m an

25 wherein W, R, Ry and m are as defined herein with a haloalkylamine of formula ll|

Hal - (CR3R4)n-NR5R5
(I

-12-



2-[3-(4-fluorophenyl sul fonyl)-5-net hoxy-1 Hindol -1-yl]ethyl am ne;

, N-di met hyl - N-{2-[ 2- met hyl - 3- (phenyl sul fonyl )-1 Hindol -1-yl]ethyl}am ne;

N- di metwplosMe{ogz2 [ 5- carboni tril e-3-(phenyl sul fonyl)-1 PCT/US03/17472

ndol - 1-yl ] et hyl }am ne hydrochl ori de;

N-di et hyl - N-{2-[ 4-f | uor o- 3- (phenyl sul fonyl )-1 Hindol-1-yl]ethyl}am ne;
N, N-di net hyl - N-{2-[7-chl or o- 3- (phenyl sul fonyl ) -1

dol -1-yl]-ethyl }am ne;

di met hywhéYeinHdl &-CihBrosrd-aded (Hamnﬁ5,slﬁdaerrth)e—a‘b defihed béreilr inlthe et hyl } am ne;

di met hyl 4- et hyl. - 3- -1 Hindol -1-yl]ethyl}am ne;

di nmet hy‘?ref\?'{cf({'?bgf%VIg“??é%gﬁ%&#f% 1 H i ndol - 1-yl ] et hyl } am ne;

di met hydr- { N-[ 3- (t hi en- 2yl sul fonyl )-1 Hi ndoI 1-yl]ethyl }am ne; 15

3

S7777

i
[

-[3-(thien- 2y|su|fon ] et hyl am ne;

-[2-(di met yI ant® ﬁgbng[aﬁc&yhpognq 8&%%'1"2&? onyI )-1 Hindol e-5-carbonitrile;

- [ 2- (disret hyl am no) et hyl ] - 3- (phenyl sul fonyl )-1 H i ndol e-7-carbonitrile;

- [ 5- met hoxy- 3- (phenyl sul fonyl') -1 H-indazof-1-yl)]ethyl am ne;

-chl oro- 1- ( 3- nor phol i n-4-yl - propyl ) - 3-( hyl sul fonyl )-1 Hindazole; 20

- met hoxy- 3- (phenyl sul fonyl ) - 1- n-1-yl-propyl)-1 Hindazol e;

, N-di met hyl - N-{3-[3-(4-f [uor fonyl)-5-nmet hoxy-1

i ndazol -1-yl]-propyl)- am ng;
i ndazol -1-yl ] et hyl } am ne; X/
rret hoxy- 3- (phenyl sul fonyl ) - (JR)( -pyrrqlidin-1-yl-ethyl)-1 Hindazole; 25
, N-di net hyl -N-3-{2-[3-(4-f m
uo rophenyl sul fonyl ) - 5- met hoxy- i ndazol(ORsRy}==tHal } ani ne;

O'I U'ICDNI—‘HI\) = o1
ZOFFZS zzzzxoz¢zz

_Z_

N-di et hyl - N- 3-[ 3- (phenyl sul fonyl )-1 Hindazol-1 -yl]propan-1 -am ne;
2-[3- (phenyl sul fonyl)-1 Hindazol -1 -yl]et t@y?am' ne;
2-[3-(napht h-1-yl sul fonyl)-1 Hindazol -1 -yl ]ethylam ne;
2-{3-[(6- chNhnfeinimWiﬁzBﬁ R:1Rband mearelasaefined herein] ang Halig/a halogen,iwitheez ol -
-yl et hyI a 5 (phenyl sul fonyl)-1 Hindazol-1 -yl]propan-1
-amn lé ?iz?upgggrag% enyl sul fonyl ) - 5- net hoxy-i ndazol -1 -yl ] propan-1

- anmi ne 3 (phenyl sul fonyl ) - 1- (2- pi pdiNRERs- 1-yl -et hyl ) -1 H-i ndazol e;
3- [5- mefgoX s dtainlaR g Urd 80ubrhish HerdiR 8RGOk  bornpblti SRBRca 1AM ne:
or
c) sulphonylating a compound of formula XVI:

7 \W

SA
Ry
(CR3R),-NRsR4
XVD

15 wherein n, W, R, Rs, Rs, Rs, Rs and m are as defined herein, with a compound of
formula:
CISO2R;
wherein R is as defined herein to give a compound of formula |;
or
20 d) reducing a compound of formula XX:

-13-



-11 WO 03/101962 PCT/ US03/ 17472 3-[6-chl oro-3-(phenyl sul fonyl)-1

H i ndazol - 1-yl j propan- 1- am ne;

6- chl or o-we(2Amsphol i n- 4-yi - et hyl ) - 3- (phenyl sul fonyl ) -1 BCrn$azol4e
3- (phenyl sul fonyl )-1-(3-piperidin-1-yl-propyl)-1 Hindazole; 2-[6-ch
| or o- 3- (phenyl sul fonyl)-1 Hindazol-1 -yl]ethylamne; 5
2-[3-(4-fluorophenyl sul f onyl ) 5-nmet hoxy-1 Hindazol -1 -yl ]ethylam ne;
N, N- di met hyl - N-{ 2-[ 2- et hyl - 3- (phenyl sul fonyl )-1

H-i ndazol - 1-yl ] et hyl } - ami ne; SO2R4

N, N- di et hyl - N-{2-[ 2- net hyl - 3- (na - | sul fonyl)-1
H i ndazol -1-yl ] ethyl }-am ne; W

N, N-di met hyl - N-{2-[ 5-carbonitril e%gQ- yl sul fonyl)-1
H i ndazol - 1-yl ] et hyl } am ne; R

N, N- di met hyl = N-{2-[4-f | uor o- 3- (pheny|su|‘%ﬂ§f N

H i ndazol - 1- yI]et hyl }am ne; 10 N, N-dixegt hyl - N-{2 [ 3- (napht h- 1-yl sul fonyl)-1
H i ndazol - 1 et h

NN ot hy A R B i anc matea fefnad Beren. 1 96 A £BIERODNG i onyl ] - 1
H-i ndazol - leonypduatilof fgrmotariavherein Rs and Rs are both hydrogen;

N, N- di rrethyl N-{2-[7-chl or o- 3- (phenyl sul fonyl )-1

H i ndazol - 12 yI ] - et hyl } am ne;

N, N- di m&t hyd)- N- {r2agtihgcaéampoudid (ob foemylasul f onyl ) - 1

H i ndazol -1-yl]-ethyl }am ne; 15

N, N- di net hyl - N-{2- [ 4- net hyl - 3- (phenyl sul fonyl )-1

H i ndazol - 1-yl ] et hyl }-am ne; t he sterBpi soners thereof; or the
pharmaceutically acceptable salts $&reof . This invention al so provi des
processes for preparing a r. Nof for nBIa | as defined herein or a
stereoi soner thereof, or a Phar i call accept abl e salt 20 thereof,

whi ch processes conprise ong&o ¢ foll ow g eacting a conpound of
formula Il RL S2 W ~ :NRlgmH (J) 25 whg el X} R and mare as
defined herein with a hal oal kyl am@rerpf—Hor nul 8 Hal - (CR3R4),,-NR5R6

0]
wherein W, R, Ry, R;, Rq, n and m are as defined herein ,with hydrazine to give a
corresponding compound of formula | wherein Rs and Rg are both hydrogen;
10 or
f) converting a basic compound of formula | to a pharmaceutically acceptable
salt thereof or vice versa.

The compounds of the invention are conveniently prepared by processes
15 illustrated in the following flow diagrams wherein Hal represents Cl, Br or I.

-14-



(rrr) -12 WD 03/101962 PCT/ US03/ 17472 wherein Hal is C, Br or I and R3i
R4, R5, R6 and n are as defined herein in the presence of a base to give a
conpound wbhoBaormweta 1; or b) reacting a conpound of fornmica/(eed/17452 Rl S2
W OGN (Rml (CR3R4), Hal (V) whereinn, W R Rl, R3, R4 and mare as
defined herein and Hal is a halogen, with a conpound of fornmula HNRSR6 10
wherein R5 and R6 are as defined herein to give a conpound of formula I;

or c¢) sul phonylating a conpound of formula XVI: w ~/ I N (R, (CR3R4)o
NRSR6 (XVI) 15 wherein n, W R R3, R4i R5, R6 and mare as defined

herein, with a conpound of fornul a: Fﬂv’f‘%ram

y 802
N - base
/W + Hal=(CR3Ry),NRsRg ——»
NS NS
S N
H /

R)nm R)m (CR3R4) “NR4Rg
In (Im) D

Bases suitable for use in the process of the invention include strong bases
such as NaH, KOt-Bu, NaOH or any conventional base capable of removing a proton
from a basic indole or indazole nitrogen atom.

10 Solvents suitable for use in the process of the invention include one or more
polar solvents such as dimethyl formamide, dimethylsulfoxide, acetonitrile,
tetrahydrofuran, water or the like. If two immiscible solvents are used, a phase
transfer catalyst may be present. Preferably, for the preparation of those compounds
of formula | wherein Rs and Rg are H, the compound of formula || may be reacted

15 with a base as described hereinabove in the presence of a phase transfer catalyst,
such as tetrabutylammonium hydrogensulfate, to give the desired compound of
formula | wherein Rs and Rg are H.

Compounds of formula | may also be prepared by reacting the formula i
compound with a di-haloalkyl compound of formula IV to give the 1-(haloalkyl)indole

20 or -indazole or formula V and reacting the formula V compound with an amine,
HNR:sRg, optionally in the presence of a base to give the desired formula | product.
The reaction is shown in flow diagram Il wherein Hal is Cl, Br or I.
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wherein R, is as defined herein to give a conpound of fornula I; or 20 d)
reduci ng a conpound of formula XX: -13 WD 03/101962 PCT/ US03/ 17472 SO02R,
[ \W KLNvO o616 CR3CR4),,.1CN (XX) wherein n, W R RlpCRAjSofM74and m are
as defined herein, to give a corresponding conpound of forrmula |I wherein
R5 and R6 are both hydrogen; or 5 e) reacting a conpound of fornula Rl
SO _Nw (RmIl (CRBR4)n N O wherein W R R, R3, R4, n and mare as
defined herein with hydrazine to give a correspondi ng conpound of fornula I
wherein R5 and R6 are both hydrogen; 10 or f) converting a basic conpound
of formula | to a pharmaceutically agﬁ%‘pbgglﬁ "salt t hereof or vice versa.
The conpounds of the invention are c prepared by processes 15
illustrated in the follow ng fl ow di agrans wherein Hal represents C, Br or
. -14 WD 03/101962 PCT/ USQ?/ 17472

’ ,Rl
SOZ SOZ
I W+ Hab(CRyR),~Hal 222 | W
AN Y~y
l
R R)m (CR;R,)—Hal
(In av) V)
l HNRsRg
Ri
SO,
Z '\
L v
o
B (CRsR,);NRsRq

M

Compounds of formula Il may be prepared using conventional synthetic
methods and, if required, standard separation and isolation techniques. For
example, for compounds of formula Il wherein W is CR; (lla), a hitrobenzene
compound of formula VI may be reacted with a chloromethylisulfonyl compound of

10 formula VIl in the presence of a strong base to give the intermediate of formula ViiI;
said formula VIIl intermediate may then be treated with a reducing agent such as Fe,
Zn or Sn in the presence of an acid to give the amine of formula IX; said amine may
then be reacted with the appropriate orthoester of formula X to give the formula XI
compound; and said formula XI compound may be cyclized in the presence of a base

15 to give the desired formula lla 3-sulfonylindole. The general synthetic method is
described by W. Wojciechowski and M. Makosza, Synthesis 1986, 651-653.
Similarly, the formula IX amine may be reacted with NaNO, in the presence of an
acid to give those indazole compounds of formula |l wherein W is N (lib). The
reaction sequences are shown in flow diagram ill.

20
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Flow Diagram| .R ,RlL S02 S02 W+ Hal-(CR3R4)n-NR5R6 base | L/JL/WIj
(RM(Rm(CR3R4)n NR5R6 (1) (IIl) (1) 5 Bases suitable for use in the
process oWotohaoisnrention include strong bases such as NaBCTH®N3/Bu72 NaOH or
any conventional base capable of renmoving a proton froma basic indole or
i ndazol e nitrogen atom 10 Solvents suitable for use in the process of the
i nvention include one or nore polar solvents such as dinethyl formam de,
di met hyl sul f oxi de, acetonitrile, tetrahydrofuran, water or the like. If
two imm scible solvents are used, a phase transfer catalyst nay be
present. Preferably, for the prepzﬂatkpn'pflhhose conpounds of formula I
wherein R5 and R6 are H, the conp la Il nmay be reacted 15 with
a base as described herei nabove in the presence of a phase transfer

catal yst, such as tetrabutylamoni um hydrogensul fate, to give the desired
compound of formula | wherein R5 and R6 are H. Conpounds of fornula |I may
al so be prepared by reacting the fanamiSe,R§ conpoungbwkfh a di-hal oal kyl
conmpound of forrmula IV to_givent he 1 -(hal oal ky ndbl’e ' 20 or -indazole or

fornula V and reacting tfe fqrnula V¢ ound @ t hjlan am ne, HNR5RG,
optionally in the presen of{ a base to grve tlyey dgsired formula | product.
The reaction is shown in w gtpagram Il wher ei bs A, Br or I. -15 VWO
03/ 101962 PCT/ US03/ 17473®mF| ow Di agram || O R®g0 R, sz W+ Ha- (CR3R4) n
Hal base W (V) (VIID
l Zn, HCI
SOz"Rl SOZ-RI
R,C(O-alkyl
= ’ 5 A
X
SN LI v
> N=<
R O-alkyl R
(XI) (IX)
1base l NaNO,, HCI
so2 so2
‘\
N
(R)m (R)m
5 (Ia) (IIb)

Compounds of formula Il may also be prepared directly from an indole or
indazole of formula XlI by reacting the formula Xll substrate with iodine to give the 3-
iodoindole or —indazole of formula XIll; coupling the formula Xlll compound with an
10  appropriate thiol of formula XIV to give the 3-thioindole or -indazole of formula XV
and oxidizing said formula XV compound with a conventional oxidizing agent such as
H20,, m-chloroperbenzoic acid, or the like to afford the desired formula Il
intermediate. The reaction is shown in flow diagram IV.
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H
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15

20

Alternatively, the formula XV 3-thioindole or —indazole compound may be
prepared in a single step from the formula XlI substrate by reacting the formula Xi|
compound with the formula XIV thiol in the presence of iodine, preferably in a polar
solvent such as aqueous alcohol. The thus-obtained formula XV compounds may
then be oxidized as shown hereinabove to give the formula Il intermediate. The thus-
obtained formula Il intermediate may then be carried on to the desired compounds of
formula | via the alkylation of the basic indole or indazole nitrogen atom as shown in
flow diagrams | and Il hereinabove.

Compounds of formula XII may also be converted to the desired compounds
of formula | wherein Rs and Rg are other than H (la) by reacting the formula Xii
compound with an amine of formula llia wherein Rs and Rg are other than H to give
the N-alkylated compound of formula XVI; reacting the formula XVI compound with a
sulfonyl chloride of formula XVIi, optionally in the presence of a catalyst such as
Ag(OSO,CF;3) or Bi(OSO,CF3)s;, to give the desired compound of formula la.
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Flow Diagram |1l C CH2SO2-R1 SO2Rt (M1) ~ 1 t ~1 N2 (R(C NO2 (m (V)
(M11) Zn, HO S02 -RI RRC(Oalkyl)3 SO2Rt | (X) R )" N\ (R~ NH

0-al kyl (WD)3(odp2 base NaNO2, HCl Rt SOR S Oz 2 [/ | ‘YCRUSOHM74Re N (R m
H(RmH 5 (Ha) (I1b) Conpounds of fornmula Il nmay al so be prepared
directly froman indole or indazole of formula Xl by reacting the formul a
Xl substrate with iodine to give the 3- iodoindole or -indazole of fornula
XiIl; coupling the formula XI1l conmpound with an 10 appropriate thiol of
formul a X VvSirgilaglyy eompeunsisiohfasnylad| wherein Rs add Re kee H{Ibj mayrbe pregareand
oxi di zi ng sgj yi y | di zl gent such
2s Hp02. PO IR AR RGP bR RIS Bhe R | RichhRge RO
fornula |1 Withediteptdemula ¥t oive ba cormespooding altyiatedwodipagndioh | V. - 17

formula XIX; sulfonylating said formula XIX compound to give the compound of

5 formula XX; and reducing the formula XX compound using conventional reducing
reagents such as borane in tetrahydrofuran (THF) to give the desired compounds of
formula Ib. The reactions are shown in flow diagram V wherein Hal represents Cl, Br

orl.
10 Flow Diagram V
7 N\ Hal-(CR3Ry),.,CN
L v =
\/\ N (XVIID) | \w
®)n H L —— A N
R)m
X ® (CR3R ), NH,
(XIX)
Hal-(CR3R4)4-NRsR
(HIa) CISOZRI
10:4%1))
Ag(0SO,CF3)
= \V
\/ I / SO,R,
N N
R
(CR3R);-NRsR -
&XVI)
XVID
Ag(OSOZCF3)
BHy/THF
SO.R, SO;R;
7 N\ = N\
| v | w
>/ N/ \/\ N
R)p \ R)pn \
(CR3R),-NRsR¢ (CR3Ry),-NH;
" (la) (Ib)
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WO 03/ 101962 PCT/ US03/ 17472 Flow DiagramlIV Il Oo, Ol 12, KI W10 W N
(RmMH((RmMH((l) (XIIl) R-SH Pdsalt ()W) /RI/RL S02 S 101 ~/. ; N
(RmH (RvomoBiio®et 1 1) (XV) Alternatively, the fornula XV ¥ctrhisos/ndot e or
-indazol e conpound may be prepared in a single step fromthe fornula Xl |
substrate by reacting the formula Xl conpound with the formula XV thiol
in the presence of iodine, preferably in a polar 10 sol vent such as aqueous
al cohol . The thus-obtained formula XV conpounds may then be oxidized as
shown her ei nabovAdvantageoeasly, hize foonutal eornpolnds ef tiedivention atecusefullfor thebt ai ned

formil a1 JSPFIRETE QU abBterslpRiREoRR afibib A% 16 BBl BRI 1S O
as shown i rmofdrmwodi,angrsandlty, bahalidral, hsﬁcblatmbmmmv&&emmqngenemtmﬁ ofor mJ! a
X Y2l SBe hfe SUEH.AF sldmb @R AE RS R LiRER K sor Y gl Rcfioliner o1 0 RS

and R6 are reacting for mula ound with an
am ne of5 f adefigitaidorden, anbietye epileRSy, danreﬁﬁomrabsesmnercdnmlsl\m disordery sleephe

N-al kyl at eddlgé)rggpsu n&u&fjeg{eﬂéﬁuveadlg%ers (&%ﬂta's%aa ‘E}Su%QrofF‘é rgkg)(v L-e&' R&p ound w th

a
disorders (such as anorexia or bulimia), schizophrenia, memory loss, disorders

associated with withdrawal from drug or nicotine abuse, or the like or certain
' gastrointestinal disorders such as irritable bowel syndrome. Accordingly, the present

10 invention provides a method for the treatment of a disorder of the central nervous
system related to or affected by the 5-HT6 receptor in a patient in need thereof which
comprises providing said patient a therapeutically effective amount of a compound of
formula | as described hereinabove. The compounds may be provided by oral or
parenteral administration or in any common manner known to be an effective

15 administration of a therapeutic agent to a patient in need thereof.

The term “providing” as used herein with respect to providing a compound or
substance embraced by the invention, designates either directly administering such a
compound or substance, or administering a prodrug, derivative or analog which

. forms an equivalent amount of the compound or substance within the body.

20 The therapeutically effective amount provided in the treatment of a specific
CNS disorder may vary according to the specific condition(s) being treated, the size,
age and response pattern of the patient, the severity of the disorder, the judgment of
the attending physician and the like. In general, effective amounts for daily oral
administration may be about 0.01 to 1,000 mg/kg, preferably about 0.5 to 500 mg/kg

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

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

30 excipients. Accordingly, the present invention provides a pharmaceutical
composition which comprises a pharmaceutically acceptable carrier and an effective
amount of a compound of formula | as described hereinabove.

-20-



sul fonyl chloride of fornmula XVII, optionally in the presence of a catal yst
such as 20 Ag(OsQ2CF3) or Bi (OSQ2CF3)36 to give the desired conpound of
formul a w0 03408630 03/ 101962 PCT/ US03/ 17472 Simlarly, ecorpoosds7nf
formula | wherein R5 and R6 are H (I b) may be prepared directly fromthe
formula XII internediate by reacting said fornula XII internediate wth a
nitrile of formula XVII1 to give the correspondi ng al kyl at ed conpound of
formula Xl X; sulfonylating said formula Xl X conpound to give the conpound
of 5 formul a XX;Sdlidcarrietisisuitablet foeudeinitiod comPositionyod thednwesitiog include @ati onal

o0, o AT AR O A Bebict SLOARMS SOPERAFRRS, gt o o v
wher ei n HalsuspgndirgpadentffillerBr glidants) confiyessiavailes; diralersy tabletdidintedraiRiR4) n- 1CN
et s dcand Wl O o o RIS ©,
W (XVI 5 N solidRvhich @RBFretiniviitGhe wilth 68N dividsyl compound of formula 1. In tablets, the

formula | compound may be mixed with a carrier having the necessary compression

properties in suitable proportions and compacted in the shape and size desired. Said

powders and tablets may contain up to 99% by weight of the formula | compound.

Solid carriers suitable for use in the composition of the invention include calcium

10  phosphate, magnesium stearate, talc, sugars, lactose, dextrin, starch, gelatin,
cellulose, methyl cellulose, sodium carboxymethyl cellulose, polyvinylpyrrolidine, low
melting waxes and ion exchange resins.

Any pharmaceutically acceptable liquid carrier suitable for preparing
solutions, suspensions, emulsions, syrups and elixirs may be employed in the

15 composition of the invention. Compounds of formula | may be dissolved or
suspended in a pharmaceutically acceptable liquid carrier such as water, an organic
solvent, or a pharmaceutically acceptable oil or fat, or a mixture thereof. Said liquid
composition may contain other suitable pharmaceutical additives such as
solubilizers, emulsifiers, buffers, preservatives, sweeteners, flavoring agents,

20 suspending agents, thickening agents, coloring agents, viscosity regulators,
stabilizers, osmo-regulators, or the like. Examples of liquid carriers suitable for oral
and parenteral administration include water (particularly containing additives as
above, e.g., cellulose derivatives, preferably sodium carboxymethyl cellulose
solution), alcohols (including monohydric alcohols and polyhydric alcohols, e.g.,

25 glycols) or their derivatives, or oils (e.g., fractionated coconut oil and arachis oil). For
parenteral administration the carrier may also be an oily ester such as ethyl oleate or
isopropyl myristate.

Compositions of the invention which are sterile solutions or suspensions are
suitable for intramuscular, intraperitoneal or subcutaneous injection. Sterile solutions

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

For a more clear understanding, and in order to illustrate the invention more
clearly, specific examples thereof are set forth hereinbelow. The following examples
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(XVIl) Ag(Os2CF3) BH3I THF SO02R1 S0O2RL WW N N OA (Rm(Rm
(CRBR4)n-NR5R6 (CR3R4)o0 NH2 (la) (Ib) -19 WO 03/101962 PCT/ US03/ 17472
Advant agewodBgo19she formula | conpounds of the invention ace/ussgiub2for the
treatment of CONS disorders relating to or affected by the 5-HT6 receptor
including notor, nood, personality, behavioral, psychiatric, cognitive,
neur odegenerative, or the |ike disorders, for exanple Al zheiner's disease,
Par ki nson' s di sease, attention 5 deficit disorder, anxiety, epilepsy,

depr essi on, are nserelyiillustrativeparidsare eottb be udderstost ae fimititig stee sbops and

neur odegener ati.ve di.sorder such.as head trauma or stroke), feeding

di sorders (LQ@EHY'QQ Pé{ﬁ%?'ggf’ﬁthgr’”‘%ﬂﬁ"fw853,’ Wa¥hi zophrenia, nenory |oss,

di sorders assocTls tedn MNMR wesigohtes\priotdnrmuciedr mggreticnesoohnee Feteams or t he
| i ke or certain St rql t.inal disorders such as irrjtable bowel

syndr one. Aéf@&cd]rﬁglwdcq“ﬂ%%% '%%32%?%1%0 %geei?tfag'xdrﬁﬁ‘é?ﬂ Wédsé'g'e &hod for the
treat nest dbrmaartidepredpectioélyt A# chentatagraphg is/performeq asingrSiC aatsagpdm. or
affected by the 5-HT6 receptor in a patient in need thereof which
conprises providing said patient a therapeutically effective anobunt of a
conpound of formula | as described herei nabove. The conmpounds may be
provided by oral or parenteral admnistration or in any comobn nanner
known to be an effective 15 admi nistration of a therapeutic agent to a
patient in need thereof. The term "providing" as used herein with respect
to providing a conpound or

2.



subst ance enbraced by the invention, designates either directly

adm ni stering such a conpound or substance, or adm nistering a prodrug,
deri vati vwoas/iervat og whi ch fornms an equi val ent anount of pcrasSosmpoeund or
substance within the body. 20 The therapeutically effective anmount provided
in the treatnent of a specific OCNS disorder may vary according to the
specific condition(s) being treated, the size, age and response pattern of
the patient, the severity of the disorder, the judgnent of the attending
physician and the like. In general, gghAtftE € anounts for daily oral

adm ni stration may be about 0.01 to I,000 ny/ kg, preferably about 0.5 to
500 ng/ kg 25 and effective anobunts for parenteral adm nistration may be

about 0.1 tprepaPatitiydf3-(PhBh@tfioRPHInddleut 0.5 to 50 ng/kg. In actual
practice, the conpounds of the invention are provided by admnistering the
conmpound or a precursor thereof in a solid or liquid form either neat or
in conbination wth one or nore conventional pharnmaceuti gali ers or 30
exci pients. Accordingly, the preseny invention provides 2 p pceut i cal
conposi tion whi ch~conprises 3 arrr&ceutlcally 2% abl\e Casedlr and an
- $Qrnul a | i be® her ei nabove. -20
d caffiers sw t'ag use in the
conposition of T¥ ntion ude one or nore substalﬁices whi ch may al so
act as i avori ng agents, |ubricants, solubilizers, suspending agents,
fillers, glidants, conpression aides, binders, tablet-disintegrating

GV ded 5 sol |4 Annuloh TRRA by sBIAS S aa7 BROSERIGHECK b8 Ry o -
fornula I. -78°C,aizatetsiropwise withotrifiubraadeticamhydrive (40ymib,e5.99 gm Barinolp carri er
Compagt eq I STEHL PG -G tRRer SR B aOMSH of IR BLOcIE TRBILES. nay

cont ai moup ¢iIg,c2 Kk wes@mn &f-78de trE%E!%ﬁ thethPaRMeNdo mLSAub thrR@ly,r i ers
suitable for use in the conposition of the invention include calcium 10

phosphat e, stiErgd a4 days abapbieat temppraturgg Q@‘l’ diluteqhwitiy water g dhe phasesarar ch,
gel atin, %%Fb#&t&ﬁ ernera%émé phiklis!iftoved MYSOand cBREHIRLdY i vaBld. UtRse,
pol yvi nyl pyrrolidine,

resultant residue |s chromatographed (1:99 methanol:CH,Cl,) to give the title product

as a white solid, 3.08g (88% vyield), mp 149-151°C, characterized by mass spectral
15 and HNMR analyses.

EXAMPLE 2

Preparation of 3-(Phenylsulfonyl)-1H-indole

s@ SOZ—Q
@ [0] A\
B

N
H

20

A stirred solution of 3-(phenylthio)-1H-indole (12.0 g, 53.3 mmol) in CH,Cl,
(800 mL) is chilled to 0°C, treated with 3-chloroperbenzoic acid (20.2 g, 117 mmol)
25 and stirred for 4h at ambient temperature. The reaction is washed sequentially with
water and saturated NaHCO,, dried over MgSO, and concentrated in vacuo.
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mel ti ng waxes and i on exchange resins. Any pharmaceutically acceptable
liquid carrier suitable for preparing solutions, suspensions, emnulsions,
syrups amdoeBiixioss may be enpl oyed in the 15 conpositionpaofi/ush&ii4myenti on.
Compounds of fornula | may be dissol ved or suspended in a pharnaceutically
acceptable liquid carrier such as water, an organic solvent, or a
pharmaceutically acceptable oil or fat, or a mxture thereof. Said liquid
conposition nmay contain other suitable pharnaceutical additives such as

sol ubi | i zerGhromatdgsaghydn 49 rhethérl:CH,BhLpsfdhe aisuiars residueafierdsise tilé avor i ng

agents, 20 s i I orjin en vi scosity
regul at ors, °V’H%§r6‘ga?%e t%ns %é?%é:ﬁf%%g&o%%ﬁtﬁ%égﬁbk h r%ﬁ‘&ﬁﬁd of liquid
carriers sunﬁﬁnépmcfralrartdrmMReanﬂlypas enteral adm nistration include water
(particularly containing additives as above, e.g., cellulose derivatives,
preferably sodi um carboxynet hyl cellul ose solution), alcohols (including
nonohydiki ¢ al cohol s and pol yhydric I e.g., 25 glycols) or their
derivat?ves, or oils (e.g., fractioﬁg?@@ﬂé%%onut oil and arachis oil). For
parenteral admnistration the carrier nmay also be an oily ester such as

ethyl ol eatpreBhratichQINRYDiniBAYIN-13-f3-(fHemREIfbh NH%délhﬁergélH@Q&hﬁ;% whi ch
are steril e SOTUITONS OF SUSPENSTONS are sultable 10

i ntraperi t diygdrochloridey, it aneous i njection. Sterile solutions 30 may al so
be adm nistered intravenously. Inventive conpositions suitable for oral

adm ni stration-may be in either 13)apd or }i§olid conposition form For a

more cl ear understarﬂﬂ)zn d in order tofiilustrate the TNy, \ nore
clearly, spegi{ic g erle@ggmﬂx [@r t-h har ei nhel | ow, ol | owi ng
exanpl es 1019 17472 are ny ustr &&iy€ and are

Y principles of
nucl ear magneti c

not to be too as Irmtrng—t-he—s-gg-pe—a-ml-
the inventi odxtn aNy way. The term HNVR desi gnat €
resonance. The terHs EtOAc, THE and DVF desi ghat e et hyI

t et rahydrof uran and di net hyI 5 formam de, respectively. EI/ orrat ogr aphy
is perfornmed using Si 02 as support. HCI

A stirred solution of 3-(phenylsulfonyl)-1H-indole (250 mg, 0.97 mmol) in
anhydrous DMF is chilled to 0°C, treated with 60% NaH in mineral oil (117 mg, 2.91
mmol), stirred for 2h at ambient temperature, cooled to -20°C, treated with 2-

15 (dimethylamino)ethylchloride hydrochloride (210 mg, 1.46 mmol), stirred for 16h at
60°C, quenched with water and extracted with CH,Cl,. The combined extracts are
dried over MgSO, and concentrated in vacuo to a semi-solid. The semi-solid is
crystallized from CH.Cl,/hexane to give the free amine as a white solid (205 mg,
64% vyield). The solid is dissolved in ethanol, treated with 4N HCI in dioxane and

20 concentrated in vacuo. The resultant residue is crystallized from ethanol/ether to
afford the title compound as a white solid, 188 mg, mp: 95-98°C, characterized by
mass spectral and HNMR analyses.

25
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-22 WD 03/101962 PCT/ US03/ 17472 EXAVMPLE 1 Preparation of 3-(Phenythio)-1
Hindole OS0 IsC:)::)/ ~+CH3\ N 5 HH A solution of nethyl

phenyl suWbosild®wéy 4.0 g, 147 nmmol) in CH2CI 2 is cool ed t oPCTASY3/14eAt ed
dropwi se with trifluoroacetic anhydride (4.0 nL, 5.99 g, 28.5 mmol),
stirred for 30 mn at -78C, treated with a solution of indole (1.82 g, 15.6
mmol) in 10 CH2Cl 2, stirred for 30 mn at -78C, treated with triethylam ne
(20 mL, 145 mml), stirred for 4 days at anbient tenperatures and dil uted
with water. The phases are separat rgani ¢ phase is dried over
MySO4 and concentrated in vacuo. EQAMH]'% ant residue is chromatographed
(1: 99 nethanol : CH2CI 2) to give the t|tIe product as a white solid, 3.08g

(88% yi el d);E%%Eétﬁ%éﬁzlgga-(ﬁhéﬁgﬁﬁﬁéﬂﬂ ﬁ-%dﬁﬁﬁﬁ @}:&éindoie‘hr@fuioﬁ@"\/'?

anal yses. | ol 3-( nnny sultonv I ndor e S S02
0101 OB WHN H Astirred solution of 3-(phenylthio)-1 Hindole (12.0
g, 53.3 mml) in CGHC 2 (800 n) is chplled to 0C, treated w

3-chl or oper benzoi c aci (1;0§Z g, r# 25 and_sti

anbi ent tenper at g e r fon'is sequé g

sat urat ed NaHCO3 |% over MgS tra y
H

4h at
wat er and
acuo. -23

A stirred solution of 3-(phenylsulfonyl)-1H-indole (600 mg, 2.33 mmol) in
anhydrous DMF is chilled to 0°C, treated with 60% NaH in mineral oil (140 mg, 3.50
10  mmol), stirred for 2h at ambient temperature, treated with N-(3-bromopropyl)-
phthalimide (751 mg, 2.80 mmol), stirred for 16h at ambient temperature, quenched
with water and extracted with CH,Cl,. The combined organic extracts are dried over
MgSO, and concentrated in vacuo to a semi-solid. Chromatography (1:99
methanol:CH,Cl,) of the semi-solid affords the title compound as a white solid, 427
15 mg (41% yield), mp 205-206°C, characterized by mass spectral and HNMR analyses.

EXAMPLE 5

Preparation of 3-]3-(Phenyisulfonyl)-1H-indol-1-yllpropan-1-amine
20 Hydrochloride

SO
S 2@ D HNNH, @ —Q
Nl 2) Y
o;EN o HZN

5.



WO 03/101962 PCT/ US03/ 17472 Chromat ogr aphy (1:49 nethanol : CH2Cl 2) of the
resultant residue affords the title conpound as a white solid, 9.83 g (72%
yi el d), npob4R018&21C, characterized by nmass spectral and PNURSasel4yses. 5
EXAMPLE 3 Preparation of

N, N- Di et hyl - N-{2-f 3- (ahenyl sul fonyl )-1H-i ndol -I -vil et hyl } am ne
Hydrochloride | a) NaHCHs S22 | S Ib) d_~NCH3 10\ N HCH3 N . HC
10 CH3 A stirred solution of 3-(phenylsulfonyl)-1 Hindole (250 ng, 0.97
mmol) in anhydrous DVF is chilled to OC, treated with 60% NaH i n m neral

i 117 , 2. . . j I t . | ed t
2200 1 eated wh Siragetiof ol 2R |dheniituny BN AR ARSOR HoRt0E, T 1o
1. 46 nmol ) ,1,3tione §350frog, Q1Bhmmol) @aiznhydrone hydragine (0.3a My, 330 thge%@.8act ed with
CH2ClI 2. Th ' t ' di
Vhouo t o o ORI lfthoPie Hedfifaribln, tiybEfan i B A AREerABAAITL D
t o gi ve5t hd@heresultan regidus isdregited witls SNiNaQH @hdextracted with GGk, Thee solid is

di ssol ved i | ol ' ntrated in
Vacuo, - The SPEBIeR SR rectt BN Aot dony Aitailruh Beftr 3K S0 EY ACERRES™ 7% 07
the titl e cvepdgia,and conseitrated dt vakuol Edrorpatognaphy 63:98MethanakGldCly) iof ed by
mass spect rtl‘?'é _re§[21‘3e u%s%'%miﬁésseosﬁd (?:55 r'na,454%). The solid is dissolved in ethanol,

treated with 4N HCI in dioxane and concentrated in vacuo. This residue is crystallized
10 in ethanol/ether to give the title compound as a white solid, 134 mg, mp 135-137°C,
characterized by mass spectral and HNMR analyses.

EXAMPLE 6-15

15 Preparation of 1-(Aminoalkyl)-3-(phenylsulfonyl}-1H-indole Derivatives

A~ O
/ N / ~ N Rs

R \ | .HC1
Ko " (CHp)y—N—R
20 Using essentially the same procedures described in Examples 1-5

hereinabove and employing the appropriately substituted indole substrate and
desired amine, the compounds shown in Table | are obtained and identified by mass

spectral and HNMR analyses.
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WO 03/ 101962 PCT/ US03/ 17472 EXAMPLE 4 Preparation of

2-{3-f3-(Phenvl sul fonvl)-1 Hindol-I-vllpropyl}isoindole-1,3-dione 5 S02"'
\\ Br"N Iw602/10@2 \ ( NNHONO / A stirred sol uti onpafr/uso3/17472

3- (phenyl sulfonyl)-1 Hindole (600 ng, 2.33 mmol) in anhydrous DVF is
chilled to 0C, treated with 60% NaH in m neral oil (140 ng, 3.50 10 mmol),
stirred for 2h at anbient tenperature, treated with N-(3-bronopropyl)-
phthalim de (751 ng, 2.80 mmol ), stirred for 16h at anbient tenperature,
quenched with water and extracted wi JableH2Cl 2. The conbi ned organic
extracts are dried over MSO4 and concentrated in vacuo to a sem -solid.
Chr omat ogr aphy (1:99 nethanol:CH2Cl 2) of_the sem-solid affords the title
conmpound as a white solid, 427 _15 @ yield), np 205-206C,
characterized by mass spectr NVR\awal yses. EXAMPLE 5 Preparation of
3-f3-(Phenvl sul fonvl)-1 H i ndej | propan-1-amne 20 Hydrochl oride sot
sot 1) H2ZNNH2 N 2) HClL - N . H2N'|°® Z5 -25

(CH2)n—N—Rg HCI

m

Ex.
No. Rm n R5 R6 mp °C %
L Yield

6 H 2 CH.CgHs CH,CegHs 222-225 78%
7 H 4 CH; CH; 184-187 72°
8 5-CN 2 CH3 CH, 280 (dec) 89°
9 4-F 2 CH3 CH, 201-203 74
10 7-Cl 2 CH;3 CH; 240-242 81
11 4-Cl 2 CH; CH; 209-211 62
12 4-CH, 2 CH,3 CH; 220-221 42
13 7-CoHs 2 CH, CH, 213-216 59
14 7-CN 2 CH; CH, 134-136 30
15 H 3 CH, CH; 207-209 642

5 2Free amine

EXAMPLE 16

Preparation of 4-Methoxy-1-nitro-2-[(phenyisulfonyl)methyllbenzene

SO,
H;CO H,C-0
\Q\ + ©—802CH2C1 —
NO,

0O,
7.

10



WO 03/ 101962 PCT/ US03/ 17472 A stirred solution of

2-{3-[3-(phenyl sul fonyl)-1 Hindol-1-yl]-propyl}-isoindole 1, 3-dione (350
ng, 0.79 womBjiomszl anhydr ous hydrazine (0.30 nmi, 330 ngy, POTAISOMWMTII in

et hanol is heated at reflux tenperature for [16h and concentrated in vacuo.
5 The resultant residue is treated with 1 N NaCH and extracted with CH2Cl 2.
The conbi ned extracts are washed sequentially with water and saturated
NaCl, dried over MgSO4 and concentrated i n vacuo. Chronatography (3:97
met hanol : CH2Cl 2) of the residue affords a white solid (135 ng, 54% . The

lid is dissolvgd |in etha . 1th AN HCG in di gxane and
ignl:en!t rat lad i nVS(,ggIHEQn (%{%'rg%aéﬁo%g‘f#‘f&ggﬂpgf% ?@&qﬁomﬁﬁ\gﬁ hanol / ether to
gihve t Pe ti pthwytsulfmm(naegsé.ombleairscﬁi/ TeF iéladc;lggto -l$p°(1,3Eea1e’HLE Nféh 11 .OM
characteriz : . - )
Prepar at i onR§¥'B}i/-"?ﬁ§r€ ﬁ%gfﬁ\gi %gﬁ?ﬂﬂgﬁw vg%{]%o\%%m) tpl'%ﬁ%ﬂg' tlf%q't?g/gftf‘ves
s02 s02 5 DOladial ddetic aditl, Ratmed o 20°E, treaieéd witb@d?ér)andl\éxﬁﬁgt'éa \Aliiaicmbmzslsent ially
t he sane procedure e I hed i anpl 1-5 herei nabove and enpl oyi ng
t hg appr ogrﬂi‘? g‘?@"iﬁﬂ%’?’%‘ﬁ%ﬁ%ﬂ'%& R&ﬁﬁ”&tcé’ NEQratefLl YasUo- o l%e, t he
conpounds siesulting soli@idabiriturated mith @575 etied acetdte: likxahed asdifiltaredreFise spectr al

and. HNVR anglags c g i 234a 318%Fe Hlethoad K16 ab RIS Z0siTods! R PO
ofE

(CH2)"-N-R6 .
yield), mp 167-169°C, characterized by mass spectral and HNMR analyses.

10
EXAMPLE 17
Preparation of 4-Methoxy-2-[(phenylsulfonyl)methyl]aniline
15

SOZ—Q |
HyCO SOr@

Sn, CH;0H HzCO
-
HCl

0,
H,

A stirred mixture of 4-methoxy-1-nitro-2-[(phenylsulfonyl)methyllbenzene
(6.14 g, 20.0 mmol), and granular tin (10.4 g, 88 mmol) in methanol and concentrated
20  hydrochloric acid (60 mL) is heated under nitrogen at 45°C for 6 h. The reaction
mixture is poured onto NaHCO; while stirred, water is added and the mixture is
extracted with ethyl acetate. The combined extracts are dried over MgSQO, and
concentrated in vacuo to afford the title product as an off-white solid, 5.39 g (97%
yield), mp 110-111°C, characterized by mass spectral and HNMR analyses.
25
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Ex. No. Rmn RS R np C % Yield 6 H 2 CH2C6H5 CH2C6H5 222-225 78a 7 H 4
CH3 CH3 184-187 72a 8 5-CN 2 CH3 CH3 280 (dec) 89a 9 4-F 2 CH3 CH3

201- 203 ™0 0300186LCl 2 CH3 CH3 240-242 81 11 4-Cl 2 CH3 CH8TAGS3/PM1262 12
4-CH3 2 CH3 CH3 220-221 42 13 7-C2H5 2 CH3 CH3 213-216 59 14 7-CN 2 CH3
CH3 134-136 30 15 H 3 CH3 CH3 207-209 64a 5 a Free am ne EXAMPLE 16
Preparation of 4-Methoxy-1-nitro- 2 f(phenyl sul fonvl ) net hyl | benzene 10 SQ2
/ \ H3C-O/ H3C-O + aS02CH2Cl - - NO2 02 -27 WD 03/101962

PCT/ US03/ 17472 A sol ution of 4- n|t | & (3 83 g, 25.0 nmol) and

chi oronet hyl phenyl sul fone (4.76 g ERQM oA in dry THE is cooled to
-60C, treated with 1.OM KO -Bu |n THE (55.0 n1_ 55.0 mol ), allowed to
warmto - 20frepaeation 6f 5-MeGidxyB-lbHenvisulishAT Alingsigt i ¢ aci d, warnmed to 20C,
treated with water and extracted wt . e conbi ned extracts are
dried ower MgSH4 and concentrated in vacuo. The resulting solid is
triturated with 25:75 et hyl ~ecetate: hexanes and filtered. The filtercake
is dried in va{guo to gi titIe product as a light tan solid, 7.05 g

0,
(92% I)ptsa  H,c0 S0z
+ CH(OC5Hs); ———
A\
bas
H, 2) base
N
H

A stirred mixture of 4-methoxy-2-[(phenylsulfonyl)methyl]aniline (5.33 g, 19.2

mmol) and para-toluenesulfonic acid (ptsa) monohydrate (0.13 g) in triethyl

10  orthoformate (70 mL) is heated at reflux under nitrogen for 2.5h, cooled to room
temperature, and concentrated in vacuo. The resultant residue is treated with
CH.CI,, washed with saturated NaHCO, dried over MgSQO, and concentrated in
vacuo to an oil. This oil is stirred in dry THF under nitrogen, treated with 1.0M
KOt-Bu in THF (21.0 mL, 21.0 mmol), stirred for 1.25h, treated with water and 1.0M

15 aqueous hydrochloric acid and extracted with CH,Cl,. The combined extracts are
dried over MgSO, and concentrated in vacuo, then reconcentrated from hexanes to
afford a brown solid. Chromatography (ethyl acetate) of the solid gives the title
compound as a tan solid, 4.85 g (88% yield), mp 151-155°C, characterized by mass
spectral and HNMR analyses.

20
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yield), np 167-169C, characterized by mass spectral and HNVR anal yses. 10
EXAMPLE 17 Preparation of 4-Methoxy-2-f(phenylsul fonyl)nmethyllaniline 15
sot/\ H3WOWO3Z@®6: \ \ Sn, CH3OH H3C. O 02 HA ~ 1 H2 A Fdrrusesiimrxt ure of
4- met hoxy- 1-ni tro- 2-[ (phenyl sul f onyl ) net hyl | benzene (6.14 g, 20.0 mmol),
and granular tin (10.4 g, 88 mml) in nmethanol and concentrated 20
hydrochloric acid (60 nm.) is heated under nitrogen at 45C for 6 h. The
reaction mxture is poured onto NaHCO3 while stirred, water is added and
the mxture is extracted with ethgyagsiipje. The conbined extracts are
dried over MJSO4 and concentrated™Tn vacuo to afford the title product as
an off-white solid, 5.39 g (97% vyield), np 110-111C, characterized by mass

spectral arpfe oAb 2viRethyl-3-tpheaisdifol AlindglePCT/ US03/ 17472 EXAMPLE 18
Preparation o* g VET ﬁoxy-E-ZpEenyi sul fonyi )-1 Hrindole 5 sot / \ H3GO _ \

1 Ptsa K3CO SC2 O + CH(OC2H5)3 -100 H2 2) base

O
1) ptsa
+ CH;C(OCH3)
H, 3 3)3 2) bas CH3

Using essentially the same procedure described in Example 18 hereinabove
and employing 2-[(phenylsulfonyl)methyl]aniline and trimethyl orthoacetate as
10 reactants, the title product is obtained as an off-white solid, characterized by mass
spectral and HNMR analyses.

EXAMPLES 20-27

15 Preparation of 1-(Aminoalkyl)-3-(arylsulfonyl)-1H-indole derivatives

y SO.-R; SO,-Ry
=
I = [y
/‘ N /‘ T‘{ Rs HCl
R Ry |
(CHZ)D"N—Rﬁ
20 Using essentially the same procedures described in Examples 3 through 19

hereinabove and employing the appropriately substituted arylsulfonylindole substrate
and desired amine, the compounds shown in Table Il are obtained and identified by
mass spectral and HNMR analyses.

25
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N A stirred mxture of 4-nethoxy-2-[(phenylsulfonyl)nmethyl]aniline (5.33
g, 19.2 mol) and para-tol uenesul fonic acid (ptsa) nonohydrate (0.13 g) in
triethyl woomwnviveiormate (70 nL) is heated at ref |ux undecTnisns/open for
2.5h, cooled to room tenperature, and concentrated in vacuo. The resultant
residue is treated with CH2Cl 2, washed with saturated NaHCC3, dried over
MySO4 and concentrated in vacuo to an oil. This oil is stirred in dry THE
under nitrogen, treated with 1.OM KOQ-Bu in THE (21.0 nL, 21.0 nmmol),
stirred for 1.25h, treated with waterTabieilll OM 15 aqueous hydrochloric acid
and extracted with CH2Cl 2. The conbi ned extracts are dried over MgSO4 and
concentrated in vacuo, then reconcentrated from hexanes to afford a brown
solid. Chromatography (ethyl acgfat OgRit he solid gives the title
conpound as a tan solid, 4.85 8%ykel d), np 151-155C, characterized by
mass spectral and HNMR anal ys & - 29 03/ 101962 PCT/ US03/ 17472
EXAMPLE 19 Preparation of 2-rgefhyl -3¢ (phenyl sul f%ﬂyl )-1 Hindole 5 S02
ptsa sot + CH3C(OCH3)3 2) s \' | CH3@h%eN¥RN H Using essentially the
same procedure described in Exanple 18 herei nabove and enpl oyi ng

2-[ (phenyl sul fonyl )methyl Janiline and trinethyl orthoacetate as 10
reactants, Bxhe title product is obtained as an off-white solid, %
characteriNal by nBms  spectRlal _andRBNVR anal y&8s. EXREPLES 20pZT Yield

20 5-OCHjs CeHs H 2 CHs; CH; 214-216 69°
21 5-OCH, Ce¢Hs H 2 H H 198-201 -
22 5-OCHj, CeHs H 2 CH2CH2CH>CH.CH> 136-137 8g?
23 7-OCH; CeHs H 2 CH;, CH; 236-238 86
24 H CeHs CHj; 2 CH; CH; 258-260 80
25 H 3-F-CgH,4 H 2 CH; CH; 210-211 --
26 H 1-naphthyl H 2 CH; CH; 239-241 -
27 6-CeHs CeHs H 2 CH; CH; 253-254 --
5 2Free amine
EXAMPLE 28
Preparation of Indol-3-ylthiol
10
SH
\ S 1) L/KI N\
+ | —
N H,N—C—NH, 2)NaOH N
H H

A stirred solution of indole (5.86 g, 50.0 mmol) and thiourea (3.81 g, 50.0
mmol) in methanol is treated with a mixture of iodine (12.70 g, 50.0 mmol) and Kl
15 (8.35 g, 50.0 mmol) in water, stirred for 1h, filtered through a cotton piug,
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15 Preparation of 1-(Am noal kyl)-3-(arylsulfonyl)-1 Hindole derivatives
S02-Ri S02-RF RZ RZHNRS HCI RmRmI (CH2)n-NR6 20 Using essentially
t he sane woasadisses descri bed in Exanples 3 through 19 hecaiusaboue2 and
enpl oyi ng the appropriately substituted aryl sul fonylindole substrate and
desired am ne, the conpounds shown in Table Il are obtained and identified
by nmass spectral and HNMR anal yses. 25 -30 WO 03/101962 PCT/ US03/ 17472
Table 11 S0O2-RI R2 R ; R5 HO m(CH2)n-N-R6 Ex % No RmMRL R2 n R5 R6 np
C Yield 20cacenr@ediHgaadolo GROVERTEtEN! aridb1/89hwatet, ahd@Be@dC6HS H 2 H H

2 o G ATl bl fhehn. T R Soiielase hifbabinilfAM MeOH a8 L0
CH3 CH3 21(0fop3Q min, c@eled aﬁdﬁ'ﬁpﬁﬂjhyt\e filtrated@sigcidified a3l cQnrl HC! topH bawdHS C6H5 H
2 O3 CH3 e “This filercAKeSE dAYH @Hdler a nitrogen stream to afford the title compound

5 as a cream-colored solid, 4.30 g (58% yield), identified by HNMR analysis.

EXAMPLE 29

Preparation of 3-(Benzyithio)-1H-indole

> S\/@
Q0 + Oy — XS
N N
H

A solution of 3-thio-1H-indole (3.72 g, 25.0 mmol) in dry dioxane under
15 nitrogen is treated with 1/3 portion of total NaH (1.00 g, 25.0 mmol, 60% in oil)
followed by benzyl bromide (2.97 mL, 25.0 mmol), held for 3 min, treated with the

10

remaining NaH, stirred for 2.5 h, treated with water and extracted with ether. The
combined extracts are washed with brine, dried over MgSO, and concentrated in
vacuo. Chromatography (1:4 ethylacetate:hexane) of the resultant residue gives the

20 title product as a pale yellow solid, 4.75 g (80% yield), mp 84-86 °C, identified by
mass spectral and HNMR analyses.

EXAMPLE 30

25 Preparation of 3-(Benzylsulfonyl)-1H-indole

-32-



EXAMPLE 28 Preparation of Indol-3-yithiol 10 SH CQS 1) 12/1UO1I +
H2N-C11 -NH2 2) NaOH\ H H A stirred solution of indole (5.86 g, 50.0
mmol ) andwbhiBammean (3.81 g, 50.0 mmol) in nmethanol is treardibontdn a

m xture of iodine (12.70 g, 50.0 nmol) and KI 15 (8.35 g, 50.0 mmol) in
water, stirred for 1 h, filtered through a cotton plug, -31 WO 03/101962
PCT/ US03/ 17472 concentrated in vacuo to renove nmethanol and 1/3 of water,
and filtered concentrated solution again. The tan solid filtercake is
heated wi th 2M MaSkresksoBHion of 8+(be3ylthio); 1 H-owbled 4 H2dy, 1013 remet).in Adetorie | t r at e

Is acidifi ' : fi Thig filtercake is dried
under a ni '?a(r?] (c)‘\g,;a(ééhrash{iil ?@?rﬁ 'Fg %t%g(\)n}rﬂ Eb)@qﬁ1t(?ét]§gﬁg Jﬁﬁ‘o@ oY% é\%&’ﬁ‘g%?m col ored
solid, 4. 3Gtiged &8%hycaricehtrated énvaclo torempoveltihdRacetehey andsextracoMAthE 29
Preparatio 3- LthiQ)-1 H | HS + 2 HHOE W A
sol ution o&%@%iﬁhﬁ?&ﬁqlrﬁgoﬁ%a%%.%&%fy@gfyﬁ%%rdicﬁnﬁ?%ﬂzé’ﬁ%”%nder 15
ni trogen i sTherresulting ail is chroritqgaphedr{1:dfetityd badtatéchidxaned) o gfforddhdtitterol , 60%
in oil) fol b ' , 2o | Voo |d for 3 mn,
treated wit °%ﬁg"@¥%§gﬁ$g#& ﬁﬂgq%"%ﬂeﬁé %rwéﬁégh%‘?@?‘gﬁymsﬁ wat er and
extract ed epettradahé HNMRanalgsesbi ned extracts are washed with brine, dried
over MgSO4 and concentrated in

' 2KHSOs « KHSO, * K2SO,, manufactured by DuPont, Wilmington, DE.

10
EXAMPLES 31-33
Preparation of N-{2-[3-(Benzylsulfonyl)-1H-indol-1-yl]alkyl} amine derivatives
0 T T s
N
H N R
\ I

15 (CH2)n—N—R6

Using essentially the same procedure described in Examples 3 through 5
hereinabove and employing 3-(benzylsulfonyt)-1H-indole as a substrate and the
desired amine reagent, the compounds shown on Table Il are obtained and

20 identified by mass spectral and HNMR analyses.
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vacuo. Chromatography (1:4 ethyl acetate: hexane) of the resultant residue
gives the 20 title product as a pale yellowsolid, 4.75 g (80%yield), np
84-86 C, woento®™sred by mass spectral and HNMR anal yses. BEANBLEF1IB®R 25
Preparation of 3-(Benzvlsulfonyl)-1 Hindole s HN H -32 WO 03/101962
PCT/ US03/ 17472 A stirred solution of 3-(benzylthio)-1 Hindole (4.62 g,
19.3 mmol ) in acetone and 0.2M NaHCC3 is treated with OXONE(r)"' (29.7 g,
48.3 mmol ) over 5 minutes, stirred for 5h, concentrated in vacuo to renove
t he acetone and extracted with CH2CI 2. The conbi ned extracts are dried

over MgSO4 and concentrated in vacuo. Sylhgesulting oil is
chromat ographed (1:1 ethyl acetate: hexarres;{'o afford the title conpound

as atan solid, 5.11 g (98% yield), np 153-15 identified by mass
spectral and HNMR anal yses. ' 2KHSOb 4, manuf actured by DuPont,

W I m ngton, DE. 10 EXAMPLES 31- aration-of
N-{2-f3-(Benzyl sulfonyl)-1 Hind -y al kyl} am pe derivatives S02 , S02
Il N HNRs 15 (CH2)n N-R6 Usin e}{tlalllﬁgthe}ﬁne procedure descri bed

in Exanples 3 through 5 hereinabove arz@h@nqi}_o ing 3-(benzyl sul fonyl)-1
Hindole as a substrate and the desired am ne reagent t he conpounds shown

on Table |11l are obtained and 20 identified by mass spectral and HNWMR
anal yses. . E

X.

No. n R5 R6 mp°C % Yield

31 2 CH; CH; 219-220 77

32 2 CH>-CH,-CH,-CH>-CH, 223-225 90

33 3 H H 167-170 81

5
EXAMPLE 34

Preparation of 3-(Phenylsulfonyl 1H-indazole.

10

so{© s

NaNO,, HCI
H,0

\,N
NH, N
H
A stirred solution of 2-[(phenylsulfonyl)methyl]aniline (247 mg, 1.00 mmol) in
4N HCI (50 ml) is treated with a solution of NaNO; (100 mg, 1.5 mmol) in water at
15 ice-bath temperatures, stirred for 30 min., neutralized with 10% NaOH and filtered.
The filtercake is dissolved in CH,Cl,, dried over MgSQO, and concentrated in vacuo to

afford the title product as a tan solid, 240 mg (93% yield), mp 118°C, identified by
mass spectral and HNMR analyses.
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-33 WO 03/101962 PCT/US03/ 17472 Table Il Sot ONRS HO \ (CH2)- NR6
Ex. No. n RS R6 npC % VYield 31 2 CH3 CH3 219-220 77 32 2

CH2- CH2- GMD-0GHRWEH2 223-225 90 33 3 H H 167-170 81 5 EXAENRLE03147472
Preparation of 3-(Phenylsulfonyll-111-indazole 10 S02 S 2 JD / NaNO2, HCl
NH2 HO aN H A stirred solution of 2-[(phenylsul fonyl)nethyl]aniline (247
ng, 1.00 nmol) in 4N HC (50 m) is treated with a solution of NaNO2 (100
ng, 1.5 mol) in water at 15 ice-bath tenperatures, stirred for 30 mn.,
neutralized with 10% NaOH and filtered. The filtercake is dissolved in

CH2Cl 2r dried over MpSO4 and conceg%)(mﬁghg vacuo to afford the title
product as a tan solid, 240 ng (93 . np 118C, identified by nass

spectral and HNMR anal yses. -34 WO 03/101962 PCT/ US03/ 17472
~-1H-indazol-1-

5 yllethyllamine Hydrochloride

Hal
CH;

A stirred solution of 3-(phenylsulfonyl)-1H-indazole (210 mg, 0.81 mmol) in

anhydrous DMF is treated with 60% NaH in mineral oil (97 mg, 2.44 mmol), stirred for

10  0.3h at 20°C, treated with N-(2-chloroethyl)-N,N-dimethyl amine hydrochloride (175
mg, 1.21 mmol), heated at 60 °C for 2h, quenched with 10% aqueous LiCl and
extracted with ether. The combined extracts are washed with brine, dried over
MgSO. and concentrated in vacuo. The resultant residue is chromatographed (1:1
ethanol; ethyl acetate) to give the free amine as a light yellow oil. This oil is

15 dissolved in ethanol, treated with 2N HCI in ether and concentrated in vacuo to give a
white solid residue. This residue is triturated in ether and filtered. The filtercake is
dried in vacuo to afford the title product as a white solid, 180 mg (60% yield) mp
215°C, identified by mass spectral and HNMR analyses.

20
EXAMPLES 36 and 37

Preparation 1-(Aminoethyl)-3-(arylsulfonyl)-1H-indazole Derivatives

SO, R, SO,-R,
ﬁ' — Ol
IR5
N\
Re
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EXAMPLE 35 Preparation of

N, N- Di net hyl - N-{2-f 3- (phenyi sul fonvl )-1Hi ndazol -1- 5 yllethyllam ne

Hydr ochl owode/1@92 CH3 CL'~N-CH3 / | \ | N NaH HCI H CHRCWUSHB174%2 Stirred
solution of 3-(phenylsulfonyl)-1 Hindazole (210 ng, 0.81 mol) in
anhydrous DVF is treated with 60% NaH in m neral oil (97 ng, 2.44 mol),
stirred for 10 0.3h at 20C, treated with N (2-chloroethyl)-N, N-di net hyl

am ne hydrochloride (175 ng, 1.21 mol), heated at 60 C for 2h, quenched
wi th 10% aqueouddingCtssantihlly ¢het saane procedures dedoebed MtExaopids 160 d7,Bdtaract s are

washed wit ri i . . i The

resul t ant :}gg\eaﬁgaqogl'ééaﬁrggﬁ\éﬁﬁ@ﬁ%@é&?&@%’%@ ﬁ%‘&%&?%#%ﬂ'@g@%at e) to give
t he free amubstras aad thegdesirga: héloalkgamine Thagentithe compdurdis showivenl Talbleet hanol ,
treated w 2N HCl | .. and C t i 0 give a white
solid resi 51%8.’9 #%Qe? gg:&y&gﬂﬂe?}%yrrﬁ?ur%@éﬁﬁiaﬁgeﬂﬂ\gﬁ%&%@s Y1tered. The
filterc8dke is dried in vacuo to afford the title product as a white solid,

180 ng (60%yvyield) nmp 215 C, identifie ss spectral and HNMR anal yses.
20 EXAMPLES 36 and 37 Preparation 1-(Adr{5*|yio%‘£$yl )-3-(arvisulfonyl)-1

H-i ndazol e Derivatives SO -RlL SO -R, VI \N' N ZN HC i
SO,R,

N N
N' ‘HCl

N—PRs
/
Re
Ex.
No. R1 R5 R6 mp°C
36 CeHs H H 208-209
37 3-F-CgH, CH, CH; 192-194
10
EXAMPLE 38
Preparation of 1-(2-Chloroethyl)-5-methoxy-3-(phenylisulfonyl)-1H-indole
15

. 0
cl /\/ H 3CO 802

Hsco\m%@ _ m
N NaOH NZ

Cl
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R5 NR6 -35 WD 03/101962 PCT/ US03/17472 Using essentially the sane
procedures described in Exanples 16, 17, 34 and 35 herei nabove and

enpl oyi ngwola/1ep9pz opri atel y substituted sul fonyl i ndazol e garatsozia7and t he
desi red hal oal kyl am ne reagent, the conpounds shown on Table 1V are
obtained and identified by nmass spectral and HNVR anal yses. 5 Table IV
S02-R, N\ rj HO N~Rs R6 Ex. No. RL RS R6 npC 36 C6H5 H H 208-209
37 3-F-C6H4 CH3 CH3 192-194 10 EXAMPLE 38 Preparation of

1- (2- Chl or oet hyIAnﬁxtanMeﬁoW@hphslaMfoonmmr&Hei(ldbrhge,Ownmam 202 d d

H3CO 02 JO 0 xture

of 5-met hoxi/%'g% f’%lhenyl W ). 1%—9% ?ﬂs%“ﬁgﬁé ol %m@ dnd"

di chl or oet hacaprﬂlylnm’thlylarmmmm)thdﬁlde/d%ﬁfﬁﬂ‘@oo.a'fomtiﬂﬂ i$ Stimag) fof13 G)errﬁﬁf CNaOH) and
and diluted with CH.Cl, and water. The phases are separated and the organic phase

(

5 is dried over MgSO, and concentrated in vacuo. The resultant residue is .
chromatographed (80/20 CH,Cl./hexanes as eluent) to give the title product as a
white solid, 153mg (63% yield), mp 148-150°C, identified by HNMR analysis.

10 EXAMPLE 39

15

A mixture of 1-(2-chloroethyl)-5-methoxy-3-(phenylsulfonyl)-1H-indole

(180mg, 0.51mmol) and benzylamine (0.89ml, 8.1mmol) is heated neat, under N, at
90° C for 16h and dried in vacuo. The resultant residue is partitioned between

20 CH.Cl, and saturated NaHCO;. The organic phase is dried over MgSO4 and
concentrated in vacuo to give a semi-solid residue. This residue is chromatographed
(2% triethylamine in EtOAc as eluent) to give a yellow solid. This solid is
recrystallized from ether to afford the title product as a white solid, 163mg (76%
yield), mp 98-99° C, identified by HNMR analysis.

25
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tricapryl yl met hyl ammoni um chl oride (283ng, 0.70mmol) is stirred for 3 h at
55 C and diluted with CH2Cl 2 and water. The phases are separated and the
or gani ¢ pwas/1819%3 dried over MgSO4 and concentrated i n vacaasSoIine72
resultant residue is . chromatographed (80/20 CH2CI 2/ hexanes as eluent) to
give the title product as a white solid, 153ng (63%yield), np 148-150C,
identified by HNVR anal ysis. 10 EXAMPLE 39 Preparation of

N- Benzyl - N- { 2-f 5- met hoxv- 3- ( phenyi sul fonyl )-1Hindol -1- vllethvl}anm ne |
HZN1 Oz \ H3CO/ SOz \ | /| HBCOW S~ O HN 15 6 A m xture of

1- (2-chl oroet hyl ) - 5- met hoxy-3-(p ég \ngs 1 Hindole (180ng, 0.51
nmmol ) and benzyl am ne (0.89n, 8: ted neat, under N2 at 90 C
for 16h and dried in vacuo. The resul tant residue is partlti oned between
20 CH2CQl 2 a]gd satur : e?- . 'I ed over MySO4 and
concent r at eg—f - HPLES esidue is

chr omat ggr aphed (2%tr|ethyl amne in EtOAc as el uent) to give a yellow
solid. This solid is recrystallized fromether to qﬁd the title product
|

as a white solid, 163ng (76%0xRi1el d), np 98-99 i dgnti 1 ed by HNWVR
analysis. 25 -37 WO O ' 62 PCT/ US03/ 17472 ES 40 - 55 Preparation
of 1-Am noet hyl - 3-aryj gulif opyl -1 } Der &, lygs 5 SZ-R, SQZ-R
/1 N Hiadobe / poen
R R Rs
N\
Re

Using essentially the same procedures described in Examples 5, 35, 38 and
39 hereinabove and employing the appropriately substituted sulfonylindole subsrate
10  and the desired alkylamine or phthalimide reagent, the compounds shown on Table
V are obtained and identified by mass spectral and HNMR analyses. Compounds on
Table V, wherein the melting point is recorded with an asterisk, represent the free

amine compound.

15
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: ~-NHHCO RMRmMR5 N ,R6 Using essentially the sanme procedures
described in Exanples 5, 35, 38 and 39 hereinabove and enpl oying the
appropri awelog/1edbst i t ut ed sul fonylindol e subsrate 10 and trhe/useyinen

al kyl am ne or phthalimde reagent, the conpounds shown on Table V are
obtai ned and identified by mass spectral and HNVR anal yses. Conpounds on
Table V, wherein the nelting point is recorded with an asterisk, represent
the free am ne conmpound. 15 -38 WO 03/101962 PCT/US03/ 17472 Table V
SZ-R, N HCO RmN-RS | R6 Ex. NoTadbteMl R5 R6 npC 40 H CsHS H H
220-221 41 6-0OCH3 CsHS H H 236-238 42 5-F CsHS H H 230-231 43 6-CH3 CsHS
HH 181-184 44 6-CI CsHS H H 200-206 45 H 4-CH3- C6H4 H H 178-183

SO,-R;
g8
% N HCl
Rm

N—Fs

A
Ex.
No Rm R1 R5 R6 mp°C
40 H CeHs H H 220-221
41 6-OCH; CeHs H H 236-238
42 5-F CeHs H H £ 230-231
43 6-CHa CeHs H H 181-184
44 6-Cl CeHs H H 200-206
45 H 4-CHg- C¢H, H H 178-183
46 H 1-CHg-imidazo-2-yl H H 158-160
47 5-F CeHs CH; CHs 103-104*
48 6-OCHj CeHs CH;s CH, 121-122*
49 6-CH, CeHs CHs; CH; 131-132*
50 6-F CeHs CH; CH, 100-102*
51 6-Ci CeHs CHs; CH; 104-106"
52 H 4-CHs- CgH, CH;, CHs >250
53 4-OCHj, CeHs CH; CH; 238-240
54 4-CN CeHs CHj, CHs 260-263
55 6-CN CeHs CH;s CH;, 254-257
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46 H 1-CH3-im dazo-2-yl H H 158-160 47 5-F CsHS CH3 CH3 103-104* 48

6- OCH3 CsHS CH3 CH3 121-122* 49 6-CH3 CsHS CH3 CH3 131-132* 50 6-F CsHS
CH3 CH3 1w0-0302M62 51 6-Cl 06H5 CH3 CH3 104-106* 52 H 4- CH8T/US8kM74CH3 CH3
>250 53 4-0CH3 C6H5 CH3 CH3 238-240 54 4-CN C6H5 CH3 CH3 260-263 55 6-CN
C6H5 CH3 CH3 254-257 5 -39 WO 03/101962 PCT/ US03/ 17472 EXAVPLE 56
Preparation of N,NDinethvl-Nf2-(1 Hindol-I1-yl)ethyllamne CCH3 HC

CC CH3 CON NDW/ NaHrt HNCH3 5 H3C A stirred solution of 1 Hindole
(1.40 g, 11.95 mmol) in DWMF at anbi erature is treated with 95% NaH
inoil (0.900 g, 35.6 nml ). Afte %’Q{#%%%ggtion subsi des, the reaction

m xture is treated vmth 2- (d| rrethyl am no)ethyl chI oride 10 hydrochl ori de
(1.82 g, l12Pweparal pthylrN-[25(1 phiethyllamingl i n vacuo. The

resul t ant reS| due is partltloned bet ween et hyl acetate and water. The
organi c phase is dried over NgSO4 and concentrated in vacuo to afford the
title conpound as an oil, 1. i\g/{\zl?%"bl eld), identified by HNMR and nass

spectral anal yses. 15 | HCI
CHg
D - D
H DMF/NaH/rt N
N—CH
/ 3

A stirred solution of 1H-indole (1.40 g, 11.95 mmol) in DMF at ambient
temperature is treated with 95% NaH in oil (0.900 g, 35.6 mmol). After gas evolution
subsides, the reaction mixture is treated with 2-(dimethylamino)ethyl chloride

10  hydrochloride (1.82 g, 12.6 mmol), stirred for 16 h and concentrated in vacuo. The
resultant residue is partitioned between ethyl acetate and water. The organic phase
is dried over MgSQ, and concentrated in vacuo to afford the title compound as an
oil, 1.61 g (72% yield), identified by HNMR and mass spectral analyses.

15
EXAMPLE 57
Preparation of N,N-Dimethyl-N-[2-(3-{[2-(trifluoromethoxy)phenvyl]suifonyl}-1H-
indol-1-yl)ethyllamine Hydrochloride
20
F2CO OCF;
5 <R Ve
5
\ A\
0]
o AN
Ag(OSOZCFg) HCl
N—CH3 N—CH
Hy C/ / 3

HaC



EXAMPLE 57 Preparation of

N, N-Di net hvl - Nd2- (3-{f 2-(trifl uoronet hoxy)phenyl |l sul fonyl}-1 H

i ndol - 1- ywpashyiobam ne Hydrochl oride 20 F3CO DA \ // OCF®CTAISO3/B4cz> O 14
\ C3N Ag(Os@2CF3) HCIT H C NNCH3 N-CH3 3 H3C -40 WO 03/101962

PCT/ US03/ 17472 A stirred solution of N, N-dinethyl-N[2-(1 Hindol-
-yl)ethyl]amne (1.88 g, 10.0 mml) in nitrobenzene is treated with
2-(trifluoronethoxy)phenyl sul fonyl chloride (2.87 g, 11.0 muol) under

ni trogen fol | oweAlstiryedsddivtion of N,Kdinvsthyia- tza(neslnhélqnﬁ)eﬂwmamﬁﬁ 188¢gl3. 0 nmmol ),

heated to 125Cfo 16.h ool ed. and ,tr wi t h sat urat e

Narioos. | el R Pirobefsaterie e B RS o I b S B SRR nea

dL ied over( 2W?C>41Mmepnneatmmm folmweacbymlvéfh&ﬂumuétharﬁésuﬁ@ﬁftél(Bﬁss S |

cromatogra tin |ve amne. o the title

product . I'i 519 "HE’o I\?zéaé fqrﬁ%&, ﬁ%‘ﬂ and f’ﬁ%‘ﬁ@&' SaratRy agyeous

di oxanes stNdHEO,.f The ri:ﬁmhe |§3é)drabtebtvﬁllh€(3HzCTghél'hefe)dtrhetstaﬁé(eombinédiﬁhéd wi th
asS, a

ether and drie ord the title conpo

Coaeh0ne (Gt MobDa ane Gofpenttesiin viaio” ThE e AsRye S ostagBre 55 ang
59 15 Pr epaéhﬁﬁwki;aﬂtméthdnom m@@tHéyffee amine vt e ltitle pyddudt. HFrhenmhihe islisdonati ves
SR, 1) C|r|| ethaC'_Iz{\I eateRg w% lXIVFECI in c{\c|>xane stirred for 16 h. and filtered. The

filtercake is washed with ether and dried to afford the title compound as a pink solid,

10 mp 198-201°C, identified by mass spectral and HNMR analyses.

EXAMPLES 58 and 59

15 Preparation of 1-Aminoethyl- 3-arylsulfonyl-1H-indole Derivatives

SO,R,
©j\> 1) CICH,CHoNRsRg ©j\g
2) CISO.R,
Ag(OSO,CF3)
N—R
/ 5
Re

Using essentially the same procedures described in Examples 56 and 57
20 hereinabove and employing the appropriately substituted 2-chloroethylamine and the
desired arylsulfonylchloride reagent, the compounds shown on Table VI are obtained
and identified by mass spectral and HNMR analyses.
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2) CISO2R1 Ag(OSQ2CF3) / N-135 R6 Using essentially the same procedures
descri bed in Exanples 56 and 57 20 herei nabove and enpl oyi ng the

appropri awelog/1e9bst i t ut ed 2-chl oroet hyl am ne and the desiPCeaiso3/17472

aryl sul fonyl chl ori de reagent, the conpounds .shown on Table VI are obtained
and identified by mass spectral and HNVR anal yses. -41 WD 03/101962

PCT/ US03/ 17472 Table VI SO2-RI \ I N.HJO N-RS R6 5 Ex. No. RL R5 R6
npC 58 6-C -imdazo[2,1-b][1,3]thiazol-5-yl CH3 CH3 138-140 59

3- CH3-5-Cl - benzot hi en-2-yl CH3 CH3 232-234 EXAMPLE 60 10 Conparative

Eval uation of 5-HT6 Binding Affinity ofJggf,Compounds The affinity of test
conpounds for the serotonin 5-HT6 receptor 15 evaluated in the follow ng
manner. Cultured Hela cells expressing human cloned 5-HT6 receptors are
harvested and centrifuged at |ow speed (1, Qgrx 9) for 10.0 min to 15
renmove the culture nedia. The harvesisd cel|ls are suspended in half vol une
of fresh physiological phosphate b @] ® sal i ne solution and
recentrifuged at the sane speed. This-opgratigal s repeated. The collected
cells are then honogenized in ten volunmesyof 50 nM Tris. HCl (pH 7.4) and
0.5 nmM EDTA. The honogenate is

N’Rs
/
Re
5
Ex.
No. ~ R1 R5 R6 mp°C
58 6-Cl-imidazo[2,1-b][1,3]thiazol-5-y! CHs CH,3 138-140
59 3-CH;-5-Cl-benzothien-2-yl CHj CH, 232-234
EXAMPLE 60

10 Comparative Evaluation of 5-HT6 Binding Affinity of Test Compounds

The affinity of test compounds for the serotonin 5-HT6 receptor is evaluated
in the following manner. Cultured Hela cells expressing human cloned 5-HT6
receptors are harvested and centrifuged at low speed (1,000 x g) for 10.0 min to

15 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
volumes of 50 mM Tris.HCI (pH 7.4) and 0.5 mM EDTA. The homogenate is
centrifuged at 40,000 x g for 30.0 min and the precipitate is collected. The obtained

20  pellet is resuspended in 10 volumes of Tris.HCI buffer and recentrifuged at the same
speed. The final pellet is suspended in a small volume of Tris.HCI buffer and the
tissue protein content is determined in aliquots of 10-25 ul volumes. Bovine Serum
Albumin is used as the standard in the protein determination according to the method
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centrifuged at 40,000 x g for 30.0 mn and the precipitate is collected.
The obtained 20 pellet is resuspended in 10 volunes of Tris.HCl buffer and
recentri fwoed/iieter he sane speed. The final pellet is suspemdsdsin’a snall
volune of Tris.HCO buffer and the tissue protein content is determned in
aliquots of 10-25 NI volunes. Bovine Serum Albumn is used as the standard
in the protein determ nation according to the nethod -42 WO 03/101962

PCT/ US03/ 17472 described in Lowy et al., J. Biol. Chem, 193:265 (1951).
The vol une dssctithesl in fostyestdbd). Bidl) Clmeendh 1 931265 (195a)]| Tisd ealurhe ofjihee a ti ssue

protein co [ Q . .0QL nsi on. ., Th repat ed rane
suspensi On%gérﬁq%t%gmggbgi%els é{rgé‘glteﬁgo §P$83'8§ edpﬁoﬁelris?f%ﬁpggtbqr\mgg and
stored at -rf@/nCobisuspénsire dTHerprepdred meantiraie sulipegsiob (Hxirees oentieatratddndi ng
experinments_ar for i 6 l, merotiter plate format, . in a total
volume of - Ioaidyeted T gTBtnd® st el AT L & itf o ' FosctBt vigghe ™ o
i ncubat i5on éxpefimentsmde in 50 M Tris. HCl buffer (pH 7.4) containing 10.0 niM
M2 and 0.5 TA an N 3H].- L A 6.0 .Ci/ |., avail abl e
from 10 Anmer sha%ﬁgeé@%f'gﬁ% a1nJe g%orhﬁd]l:m?%d% @S’Blﬂ%{?‘?’ (?Eatg 6‘?{%&?? KD of
t he [ 3H] LSDotat vdliree of 200, Feearthomeliis add€bthe dalimptirag mixsurad: 80.0M ofas det er mi ned
by saturati, Qe th. i ' C ons. of . Ahe
reacti on i SRouRBI RN Bt in sORMERTAR GRER T 72 s8N pomEduec
suspensi on.anddns pdtEDTA ahd adjvhof [PIS]-LBDx (S1AE B6IOCilrhmop mesimbtecfrarh  10. 0 NM
met hi ot,hepi . in 2 | u The
reacti 01? i Sﬂg?r E@nlegﬁf%c%ﬁ@,ggq;ﬁﬂn%%g@ggﬁgthn&on%?%t,Mono\fg?e Eﬁgﬁbsat tne
t enper at ur dunsn serotariin 5iHS recdptoriie 8:19chN,i apadeteménsbbyosataratiph binding Withl t er ed
off on a9 : £ L] i & P rd Filtermate(r)196 Harvester. The
bound corrpﬁ%&rg\%éé'ﬁﬂj%t%&glnaﬁ'g rﬁ\sex\ff[i '?hl%gP jﬁﬁg Eegcst'oal'ﬁ 'ﬁ{ﬁégedﬁ%’ té? 3“%!&9""@88 he
radi oact i vit00.0 g ohtissge sespension. Nardpacitic bindinGasimeasyred in {hyeqatesdntch obi X
phot onul ti pla S, i1 of. 400 ONl 20 M croscint(r)-20
scintill anﬂ Of@;%g@%ﬁéthg'ﬁlﬁb%ﬁ%%q 96%%&8%5% g&%er‘j 'B@tde)’wiv??%eat -seal ed and
count ed5i n a PadlhareibtipiCsaioywed taoxpiobeed inthe danknfef f20cmimratyoah 31. 0%
Speci fic bindi . 5-.H[6,.I | Ined as t to
r adi oact i Vit%b%'ﬁ:&% af \gglgﬁ uHE, theeb%%% ﬂ&and%egggtor comf’)alex |srfﬁ’teredt o%! ona 96
well unifilter with a Packard Filtermate® 196 Harvester. The bound complex caught
on the filter disk is allowed to air dry and the radioactivity is measured in a Packard
TopCount® equipped with six photomultiplier detectors, after the addition of 40.0ul
20  Microscint®-20 scintillant 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 radioactivity bound less
the amount bound in the presence of 10.04M unlabeled methiothepin. Binding in the
presence of varying concentrations of test compound is expressed as a percentage
25  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.
The amount of displacement by the test compound is given in percent (%)
30 inhibition and is derived from the following equation:

Bo - NSB
% inhibition = (1- -==-=-===eee--- ) 100
TB -NSB
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t he amount bound in the presence of 10.0/pM unl abel ed net hi ot hepi n. Bi ndi ng
in the presence of varying concentrations of test conpound is expressed as
a percentwge3eioef specific binding in the absence of testctarspounad® The
results are plotted as log % bound versus | og concentration of test
conpound. Nonlinear regression analysis of data points with a conputer
assi sted program Prisn(r) yielded both the I1C50 and the K; values of test
conmpounds with 95% confidence limts. The anount of displacenent by the
test conmpound is given in percent (%9 30 inhibition and is derived from

t he fol | owiwhgre Buistthe amoBot of OB boumdhini the piesance ¢fthe testing agent.-NSB- -) 100
TB - NSB - L e .BO is the.amunt of CPM
bound in tﬁgprg%@gﬁ%egégﬁ%toﬁgg fnesg ﬁ!ﬁ%s%giéém %ﬁggt'% 8@0&5@%0@%‘3% CPM bound

i n the predgispiaceoandTBaepreseants thedotat ambusttaf GFPMbound al zeyl (AcencantdatioB
represegts unt of CPM bound at zero (0) concentration 5 of

t est coﬁpouotrﬁgb.%t%@lr’un@??vel y, a linear regression |line of decline of data
poi nts is plott éiterrfatigely, alineah ragnessictblihe\ad deelineah déta poedslis pidttedfcorh he K;

radi oact i vdollowingetuatient and KO i s the dissociation 15 constant of the
ligand for the receptor, both expressed in nM Using this assay, the %
i nhi bi yyon and K. values shown in Table M1 are obt ai ned. Table VII Test
Compound 5-HT6 Bi nding Ki (Ex. kidg.) (nM 8 Inhibition at 1 uM

1 + L/KD

Where L is the concentration of the radioactive ligand used and K is the dissociation
15  constant of the ligand for the receptor, both expressed in nM. Using this assay, the
% inhibition and K; values shown in Table VIl are obtained.

Table Vil
Test Compound 5-HT6 Binding Ki
(Ex. No.) (nM) % Inhibition at 1 M
3 20 -
5 92 -
6 -~ —
7 160 -
8 45 --
9 98 -
10 98 -
11 134 -
12 183 -
13 65 -
14 755 35
15 169 -
20 23 88
21 , - 86
22 - 66



320--592--6----7160 -- 8 45 -- 9 98 -- 10 98 -- 11 134 -- 12 183
-- 13 65 -- 14 755 35 15 169 -- 20 23 88 21 -- 86 22 -- 66 -44 WO

03/ 101962wB@3hNWSBB/ 17472 Table VII (cont'd) Test ConpounaCiAadds1Brndi ng Ki
(Ex. No.) (nM % Inhibition at 1 mM 23 25 -- 24 18 -- 25 13 -- 26 4 -- 27
23 -- 31 1011 -- 32 644 -- 33 - 35 74 --

Table VIl (cont’'d

Test Compound 5-HT6 Binding Ki
(Ex. No.) (nM) % Inhibition at 1 yM
23 25 --
24 18 -
25 13 -
26 4 -
27 23 -
31 1011 -
32 644 -
33 - -
35 74 -
36 44 -
37 55 -
39 59 -
40 25 --
41 - 78
42 27 -
43 - 87
44 141 -
45 25 -
46 573 -
47 44 -
48 23 --
49 51 -
50 46 -
51 42 -
52 57 -
53 152 -
54 - 21
55 - 42
57 16 -
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36 44 -- 37 55 -- 39 59 -- 40 25 -- 41 -- 78 42 27 -- 43 -- 87 44 141 --

45 25 -- 46 573 -- 47 44 -- 48 23 -- 49 51 -- 50 46 -- 51 42 -- 52 57 -- 53
152 -- 54w0-032019655 -- 42 57 16 -- -45 WD 03/101962 PCT/ P6@a/say#/422 Tabl e

VIl (cont'd) Test Conpound 5-HT6 Binding Ki (Ex. No.) (nM % Inhibition at

1 uM 58 6 -- 59 -- 75 Conparative 5-HT6 Binding Ki Exanples (nM

Table VI (cont’d

Test Compound 5-HT6 Binding Ki
(Ex. No.) (nM) % Inhibition at 1 4M
58 6 -
59 - 75
Comparative 5-HT6 Binding Ki
Examples (nM)
Clozapine 6.0
Loxapine 41.4
Bromocriptine 23.0
Methiothepin 8.3
Mianserin 442
Olanzepine 19.5
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Cl ozapine 6.0 Loxapine 41.4 Bronocriptine 23.0 Methiothepin 8.3
M anserin 44.2 O anzepine 19.5 -46 WO 03/101962 PCT/ US03/17472 CLAINMS: 1.
A conpourwloeB/iéeszula | ~R1L S02 W N (Rm (CR3R4); NRSR6PCH/USHY1mherein W
is Nor CR2; Ris H halogen, CN, 0002R7, CO2R8, CONROR10i SOAR,,, NR12R13,
OR14, COR15 or a Cl-Coal kyl, C2-C6al kenyl, C2-C6al kynyl, C3-Crcycl oal kyl,
10 cycl oheteroal kyl, aryl or heteroaryl group each optionally substituted,
Rl is an optionally substituted Cl-Ceal kyl, C3-Crcycl oal kyl, aryl, or
heteroaryl ~gkpp or an optionally substituted 8- to 13-menbered bicyclic
or tricycliC ring systemhaving a N atom at the bridgehead and optionally
containing 1, 2 or 3 additional heteroatons selected fromN, 0 or S 15 R2
is H halogen, of a Ghc&Rpbind of iéhufadal koxy, C3-C7cycloal kyl, aryl or
het eroaryl group each optionally substituted; R3 and R4 are each
I ndependently H or an optionally substitutﬁd Cl1- Ceal kyl  group;

P |

SO,
=z \\
| w
A N
R ! B}
(CR3R)FNR;R¢
5 4y)
wherein
W is N or CR;;

R is H, halogen, CN, OCO,R;, CO,Rg, CONRgR10, SO R11, NR12R13, OR;y4,
COR;; or a Cy-Cealkyl, Co-Cealkenyl, Co-Cgalkynyl, C3-C;cycloalkyl,

10 cycloheteroalkyl, aryl or heteroaryl group each optionally substituted;

R, is an optionally substituted C,-Cealkyl, C5-C,cycloalkyl, aryl, or heteroaryl
group or an optionally substituted 8- to 13-membered bicyclic or tricyclic
ring system having a N atom at the bridgehead and optionally containing
1, 2 or 3 additional heteroatoms selected from N, O or S;

15 R: is H, halogen, or a C;-Cgalkyl, C;-Cealkoxy, C3-C;cycloalkyl, aryl or

heteroaryl group each optionally substituted;

Rs; and R, are each independently H or an optionally substituted C,-Cgalkyl
group;

Rs and Rg are each independently H or a C;-Cealkyl, C>-Cgalkenyl, Co-

20 Csalkynyl, C5-C;cycloalkyl, cycloheteroalkyl, aryl or heteroaryl group
each optionally substituted or Rs and Rg may be taken together with
the atom to which they are attached to form an optionally substituted
5- to 8-membered ring optionally containing an additional heteroatom
selected from O, NRyg or SOy;

25 mis O or an integer of 1, 2 or 3;

n is an integer of 2, 3, 4 or 5;

p and x are each independently O or an integer of 1 or 2;



R5 and R6 are each independently H or a Cl-C6al kyl, C2-C6al kenyl, C2 20
C6al kynyl , C3-Cr7cycl oal kyl, cycl oheteroal kyl, aryl or heteroaryl group

each optiwpaBhgissubstituted or R5 and R6 may be taken togecharsosmt4mz t he
atomto which they are attached to forman optionally substituted 5- to
8-nmenbered ring optionally containing an additional heteroatom selected
from0O, NRL6 or SO ,; 25 mis O or an integer of 1, 2 or 3; n is an
integer of 2, 3, 4 or 5; p and x are each independently 0 or an integer of
1 or 2; -47 WO B3RuA:96%s PatRudSos/cavhindepgdeniR8H dRaIC:-GRpdkyh @3- R16 are each

I ndependently H or a I a_bkg;a I - ,

C3- Coeycl oal kyl cycl%ég?@?bg%l%ﬂ@%g%f 0 %ﬁgygfz'%aryt&é?%klpa !a%rh

optional |y substitut gwtere@ykgrdupreachmeptionallytsubsliteledndent |y H or a Cl1- Ceal kyl
or C3-Crcycl oal kyl u | V. subst d 0 may
be taken toget hepr(9 %&{%" B{%%CQ%D?QH%@P?L%%%E%Ik I%&?&é%eygﬁt%é)@mrpgﬁa 5- to
7-menbersed ring opt ieaghloptjonatinsubstituted erftu ansk R mayrhedtaken togbthet withf r om 0,

NR1S or S; R12 and R A EP%EE N, 0Pt %ﬁlﬁg :
substituted Cl-C4al k)j/iﬁe Q%&o@p (')_rH tﬁggaan &éahijgﬂﬁg@éﬁz# oger%%gpgwi th the
atomto which 10 theptionallygontainingianother betereatgm setectodifeomb ©; N4 6mS;
optional |y cont akni a X 7 Qq; Rl14
'S a C1- Goal kyl ?’“&fﬂ%@gﬁﬁéﬁgﬁ ARGF BRI BF oA hficball Sbatr T/ i
cycl ohet er oal kyl , ar ygrouprorifiie anchBrayhaypeiajser tagethep with fe atprrstalvdiicht ut ed; g
Is 0 oryean integer of ; %%ﬁ _and r@a@ﬁ L hdependently H
or a Cll-(%GaI kyl, C2- &éﬁﬁéﬁ)ﬁ?c@o a éyﬁww%-e cil | aP{}@Q
cycl ohet eroal kyl, ar yloniginingaansthsa hetereptomselestecramp O, biffat onSQubst i t ut ed; or
a stereoi soner tﬂi‘&riseé)ér@gall@ll,@}%s%ﬁéﬁw CE—@LJIR@n@E@‘%ﬁﬁH@aI@E' t thereof.

cycloheteroalkyl, aryl or heteroaryl group each optionally substituted:;

qis 0 or an integer of 1 or 2; and
15 R,; and Ryg are each independently H or a C,-Csalkyl, C>-Cgalkenyl, C»-
Csalkynyl, Cs-C;cycloalkyl, cycloheteroalkyl, ary! or heteroaryl group
each optionally substituted; or
a stereoisomer thereof or a pharmaceqtically acceptable salt thereof.

20 2. A compound according to claim 1 wherein n is 2.

3. A compound according to claim 1 or claim 2 wherein R; is an
optionally substituted phenyl, naphthyl or imidazothiazolyl group.

25 4, A compound according to any one of claims 1 to 3 wherein W is CR,
5. A compound according to any one of claims 1 to 4 wherein R, is H or
CHs.
30 6. A compound according to any one of claims 1 to 5 wherein Rs and Rq

are each independently H or C,-C,alkyl.



20 2. A compound according to claim1 wherein nis 2. 3. A conmpound
according to claiml or claim2 wherein RLis a'n optionally substituted
phenyl , maphshyioenr i m dazot hiazolyl group. 25 4. A conpoknd/moeyond ng to
any one of clains 1 to 3 wherein Wis CR2 5. A conpound according to any
one of clains 1 to 4 wherein R is Hor CH3. 30 6. A conpound according to
any one of clains 1 to 5 wherein R5 and R6 are each independently H or

Cl- C4al kyl . -48 WD 03/101962 PCT/ US03/17472 7. A conpound according to any
one of claims 1 ?o 6 /c)whemgblundfa(m@rdihg toranyemerof dain@, 1+ 0awkerein.R B.HA conpound
according tQ, kglqa]ms 1to 7 wherein RB3 and R4 5 are H 9. A
conpound accor ng l 1 which is selected fromthe group conS| sting
of : 2-[5-met hoxy- 3- (phenyl sul fonyl)-1 Hindol-1 -yl]ethylam ne;

6-chl oro-1-(3 phol I |

5- met hoxy- 3- (pheé\yl suAI\ fn“ 8%9%‘5‘"00&?%},&'@/? @%ﬂﬁ%ﬁ%ﬁé@?ﬂ’ bl gl aﬁ‘é’%"e

N, N- di mét hyaref.{ 3- [ 3- (4- f | uor ophenyl sul f onyl ) - 5- met hoxy- 1

Hindol -1-yl]-propyl }- am ne; N, N-di benzyl-N-{[2-(3-phenyl sul fonyl)-1
Hindol -1-yl]ethyl }am ne; 15

5- met hoxy- 3- ( phe®y| suA tompoyndiagcRrging toalldini inwhiclyis-seteleted)froin Heignolgd e;

N, N- di net hy n'é#s g%) (4-fluorophenyl sul fonyl)-5-net hoxy-1

H i ndol - ci am ne; N, N-di net hyl - 3-[ 3- (phenyl sul fonyl)-1 H i ndol -
] pr opan &[5-mﬁth¢63’ -3-(phgryisulioryily 1 l-indobyll¢thylaminendol - 1- yl | et hy) ami ne;

yl
E ?@0 i 8'318r°|ym dlgfgg?lél %43}??6@?%{&9@4@8% smd? (%hylz? 1 Hindol-1
1] et hyl arﬁ methoxg-3r (Bhemptasiifond)at (3 pytrylidin-Hyt-prdpyl)- 1H-yridpfe; opan- 1- ani ne;
N,N-dimethyl-N-{3-[3-(4-fluorophenylsulfonyl)-5-methoxy-1H-indol-1-yl]-propyl}-
amine;
N,N-dibenzyl-N-{[2-(3-phenylsulfonyl)-1H-indol-1-yl]ethyl}amine;

15  5-methoxy-3-(phenylsulfonyl)-1-(2-pyrrolidin-1-yl-ethyl)-1H-indole;
N,N-dimethyl-N-{2-[3-(4-fluorophenylsulfonyl)-5-methoxy-1H-indol-1-yl}-ethyi}amine;
N,N-dimethyl-3-[3-(phenylsulfonyl)-1H-indol-1-yl]propan-1-amine;
2-[3-(phenylsulfonyl)-1H-indol-1-yl]ethylamine;
2-[3-(naphth-1-ylsulfonyl)-1H-indol-1-yllethylamine;

20 2-{3-[(6-chloro-imidazo[2,1-b][1,3]thiazol-5-yl)Isulfonyl]-1H-indol-1-yi]ethylamine;
3-[3-(phenylsulfonyl)-1H-indol-1-yl]Jpropan-1-amine;
3-[3-(4-fluorophenylsulfonyl)-5-methoxy-1H-indol-1-yljpropan-1-amine;
3-(phenylsulfonyl)-1-(2-piperidin-1-yl-ethyl)-1H-indole;
3-[5-methoxy-3-(phenylsulfonyl)-1H-indol-1-yl]propan-1-amine;

25  3-[6-chloro-3-(phenylisulfonyl)-1H-indol-1-yl]propan-1-amine;
6-chloro-1-(2-morpholin-4-yl-ethyl)-3-(phenylsulfonyl)-1H-indole;
3-(phenylsulfonyl)-1-(3-piperidin-1-yl-propyl)-1H-indole;
2-[6-chloro-3-(phenylsulfonyl)-1H-indol-1-ylJethylamine;
2-[3-(4-fluorophenylsuifonyl)-5-methoxy-1H-indol-1-yl]ethylamine;

30 N,N-dimethyl-N-{2-[2-methyi-3-(phenylsulfonyl)-1H-indol-1-ylJethyl}amine;
N,N-dimethyl-N-{2-[5-carbonitrile-3-(phenylsulfonyl)-1H-indol-1-yl}ethyl}amine

hydrochloride;
N,N-dimethyl-N-{2-[4-fluoro-3-(phenylsulfonyl)-1H-indol-1-yl]ethyl}Jamine;
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Lol el N @ o Lamn P e

ZZNNWoWWww
77

di
di
d

ZT:
S

ZZ%%Z@Z

:r(.lm\)moo

ZU‘ICDI\)H}—\NZZZZZ
O r— /e

"Zg

mil

N,N-dimethyl-N-3-{2-[3-(4-fluorophenylsulfonyl)-5-methoxy-indazol- 1-yl]-ethyl}amine;
N,N-dimethyi-N-3-[3-(phenylsulfonyl)-1H-indazol-1-yl]propan-1-amine;
2-[3-(phenylsuifonyl)-1H-indazol-1-yllethylamine;
2-[3-(naphth-1-ylsulfonyl)-1H-indazol-1-ylJethylamine;

20  2-{3-[(6-chloro-imidazo[2,1-b][1,3]thiazol-5-yl)Isulfonyl]-1H-indazol-1-yl]ethylamine;
3-[3-(phenylsulfonyl)-1H-indazol-1-ylJpropan-1-amine;
3-[3-(4-fluorophenyisulfonyl)-5-methoxy-indazol-1-yl)propan-1-amine;
3-(phenylsulfonyl)-1-(2-piperidin-1-yl-ethyl)-1H-indazole;
3-[5-methoxy-3-(phenylsulfonyl)-1H-indazol-1-ylJpropan-1-amine;

25  3-[6-chloro-3-(phenylsulfonyl)-1H-indazol-1-ylJpropan-1-amine;

~ 6-chloro-1 -(2-morpholin-4-yl-ethyl)-3-(phenylsulfonyl)-1H-indazole;
3-(phenylsulfonyl)-1-(3-piperidin-1-yl-propyl)-1H-indazole;
2-[6-chloro-3-(phenylsulfonyl)-1H-indazol-1-yljethylamine;
2-[3-(4-fluorophenylisulfonyl)-5-methoxy-1H-indazol-1-yljethylamine;

30  N,N-dimethyl-N-{2-[2-methyl-3-(phenylsulfonyl)-1H-indazol-1-yl]ethyl}-amine;
N,N-dimethyl-N-{2-[2-methyl-3-(naphth-1-ylsulfonyl)-1H-indazol- 1-yl]Jethyl}-amine;
N,N-dimethyl-N-{2-[5-carbonitrile-3-(phenylsulfonyl)-1H-indazol-1-yl]ethyl}amine;
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N, N-di met hyl - N-3-{2-[3-(4-f

| uor ophenyl sul f onyl ) - 5- met hoxy-i ndazol - 1-yi ] - et hyl } am ne;

N, N- di nretwglose®e? 3- (phenyl sul fonyl )-1 Hindazol -1 -yl ] pr @earsst3/AAam ne;
(phenyl sul fonyl)-1 Hindazol - 1-yl ] et hyl am ne;
(napht h-1-yl sul fonyl )-1 Hindazol -1-yl ] et hyl am ne; 20
[ (6-chloro-imdazo[2,1-b][1,3]thiazol-5-yl)lIsulfonyl]-1

dazol -1 -yl ]ethylam ne; 3-[3-(phenylsulfonyl)-1 Hindazol -

pr opan-NuN-cimethgl:N-{2-[4-fluoro-3-(phenylsulfonyl)-1H-indazol-1-yllethyl}amine;
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{3-
] . .
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3-

3-

met hoxyNsnmﬁhﬂrf‘}‘l{%um‘(@ﬂpnoyo-aniaaz'qﬁuawn ;3]thiagol} Hyligutionyl)- Hindaeol-125
chl or?, %.( Wﬁgl sul fonyl)-1 Hindazol -1-yl]propan-I-am ne;
| or o- 1- Olin-4-yl-ethyl)-3-(phenyl sul fonyl)-1 Hindazol e;

hen§l s l!N NtﬁiﬂyéthyliN (B7pthierot 3H(pheylsuliopy il iA-inddzol iyfj ddindiamine;

le 1(‘) Ir %’35‘ 'ﬂ&ﬁ mﬁ‘?’#“ﬁaﬁ@‘?’%’)aé‘j"r?g‘ ﬂg\ﬂ%ﬁ 1;' 'ﬁ@ﬁi%eﬁ%m am ne; 30
, N- di net h, NNJr{thhYIiN fﬁétmbﬂﬂl-@-}(!bfmwlsamffybﬁw indazol-1-yljethyl}-amine;

NN ot h%sx‘%\%%%é'}thé‘%h B9 napht h-1-y1 sul fonyl ) - 1

H-i ndazol - a-phaireadepticaliy acesptable salt thereof.

N, N-di ggt hyl - N-{2-[5-carboni trile-3-(phenyl sul fonyl) -

H i ndazol -1-yl ] ethyl }am ne; -50 WO 03/101962 PCT/ US03/ 17472

N, N-di met hyl - N- {Q- [ 4Afmhetbod {8t treatyiestibffodigdrdedof the central nervous system

I+ i ndazol - %IXtH!% BYarteRit e e Bl 6lXBRARY I d bt i doda RlBoranidr? 1! T oY1) - 4
N, N- di et hypmmus[eg qr@\ml(@tazwd)Petlen’nadbarepeut@alhd ¢flecBye amaurdlof 8-cympeund onyl ] - 1
H i ndazol -

NN di et h foKrM gtl F%Lﬂh ed'in: aé1§(onﬁ of claims 1 to 9|05 a stereoisomer thereof, or a

H- i ndaidl - phmaceumlly} agreptaple salt thereof

N, N- di net hyl - N-{2-[ 4- chl or o- 3- (phenyl sul fonyl )-1

H i ndazol - 1-yl ] - et hyl } am ne;

N, N-di met hyl - N- § - [ 4Ameathgd agsorgdihe tytlaind 1@wheieirlsaid disorder is an anxiety

H-i ndazol - Ly d}a%pé(l:%gpr@lvg’b‘?sord stereoi soner thereof; and a

phar maceutically acc I'e sal't thereof. 10

3-
3-
3-
6-
3-
2-
2-
N

20 12. A method according to claim 10 wherein said disorder is a
neurodegenerative disorder.

13. A method according to claim 11 wherein said disorder is attention
deficit disorder or obsessive compulsive disorder.
25
14. A method according to claim 12 wherein said disorder is stroke or
head trauma.

15. A pharmaceutical composition which comprises a pharmaceutically
30 acceptable carrier and a compound of formula | as claimed in any one of claims 1 to
9 or a stereocisomer thereof, or a pharmaceutically acceptable salt thereof.
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10. A method for the treatnment of a disorder of the central nervous system
related to or affected by the 5-HT6 receptor in a patient in need thereof
whi ch cowprisaemeprovi ding to said patient a therapeuti calPlcy/wsos/ent ve
anount of a conpound of forrmula | as claimed in any one of clains 1 to 9
or a stereoisoner thereof, or a 15 pharmaceutically acceptable salt thereof
11. A nethod according to claim 10 wherein said disorder is an anxiety

di sorder or a cognitive disorder. 20 12. A nethod according to claim10
wherei n sai d di st8.derA peocass fmetheqﬂematmnadﬁa\mnmiosod dicformdl8 | ad\defiridalid

or obsessi viefTL TR SAMRGREs heRin ol ARigtelinf F Sl sal Feldtty o/ 12

wher ei n saiwhich pmcdmcomprﬁsoheobﬁhefﬁlewhgtrauna 15. A pharmaceuti cal
conposition which conprises a pharnmaceutically 30 acceptable carrier and a
conpound of forrmula | as claimed in any one of clains 1 to 9 or a

st er eoi Sonex) rednting afcompouad phfarmeladlut i cal | y acceptabl e salt thereof. -51 WO
03/ 101962 PCT/ US03/17472 16. A process for the preparation of a conpound
of formula | as defined in claiml or a stereoisoner thereof, or a
pharmaceutical |y acceptable salt thereof, wiRgch process conprises one of
the following: 5 a) reacting a conpound 602forrmla Il Rl S2 W N(RmH
(1) wherein W R, R and mare dinclaiml with a hal oal kyl am ne
of formula 111

R .

wherein W, R, R, and m are as defined in claim 1 with a haloalkylamine of formula lll

10 Hal — (CR3R4)s-NRsRs
()

wherein Hal is Cl, Br or | and R3, R4, Rs, Rsand n are as defined in claim 1 in the
presence of a base to give a compound of formula |;

15 or
b) reacting a compound of formula (V)

(CR3R,),—Hal

V)
wherein n, W, R, R, R;, R, and m are as defined in claim 1 and Hal is a halogen,
20  with a compound of formula
HNR;Rs
wherein Rs and Rg are as defined in claim 1 to give a compound of formula |;
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10 Hal - (CR3R4)n-NRS5R6 (I11) wherein Hal is d, Br or I and R3, R4, R5,
R6 and n are as defined in claiml in the presence of a base to give a
conpound wbhoBaomweta 1; 15 or b) reacting a conpound of fomrcml@o§VH7RL S2 W
ON (Rm(CR3R4)n Hal (V) whereinn, W R R, R3, R4 and mare as
defined in claim1 and Hal is a halogen, 20 with a conpound of fornula
HNRSR6 wherein R5 and R6 are as defined in claim1l to give a conpound of
formula I'; -52 WD 03/101962 PCT/ US03/ 17472 or c) sul phonylating a
compound oforformula XVI: a \W~/11 N (R m(CR3R4)n NRSR6 (XVI) 5
wherein n, R, i ; .defined in claiml1l, with a
sﬁgg%ng%ﬁﬁ@mﬁﬂ%f fBrtiufa RI:

conpound of * for

/
[ W
> /
AN
R
(CR3R9)-NRsRg
XVvDh

5 whereinn, W, R, R, R4, Rs, Rs and m are as defined in claim 1, with a compound of
formula:
CISO;R;
wherein R; is as defined in claim 1 to give a compound of formula I;
or
10 d) reducing a compound of formula XX:

SO.R,

(‘CR3CR4),,_1CN
XX)
wherein n, W, R, Ry, R3, Ry and m are as defined in claim 1, to give a corresponding
compound of formula | wherein Rs and Rg are both hydrogen;

15 or
e) reacting a compound of formula
IRl
SO,
F
[ > 3
/
KN
R
(CR3Ry)y N
0]
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wherein R is as defined in claim1l to give a conpound of fornmula I; or 10
d) reducing a conpound of fornmula XX: SO02R, i | WN (Rym (CR3CR4)n. 1CN
(XX) wherwon3ngi9dy R, R1, R3, R4 and mare as defined in ecaiusnd74rp gi ve a
correspondi ng conpound of formula | wherein R5 and R6 are both hydrogen;
15 or e) reacting a conpound of formula RL so~1\ O \/\ WN (R, I
(CRBR4A)n N O -53 WD 03/101962 PCT/ US03/17472 wherein W R Rl, R3, R4, n
and mare as defined in claiml,with hydrazine to give a correspondi ng
conpound ofwheseimWV aR) RyRerRi, n aR8 maare dk6dedined bodidimiyditio hyedrazing to diye a
converting c%n?é%drria\./ﬁ%pggf& fo LY Wheleif B, &nd? p&?%%o?#hil&géérx accept abl e

5 salt thereo
or

f) converting a basic compound of formula | to a pharmaceutically acceptable
S  salt thereof or vice versa.
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