WO 02/ 051837 PCT/ US01/ 47935 HETEROCYCLYLI NDAZOLE AND - AZAlI NDAZCOLE
COMPOUNDS AS 5- HYDROXYTRYPTAM NE-6 LIGANDS 5 This invention relates to
het er ocyov@b2/osdazol e and - azai ndazol e conpounds useful aBCT/US01/47935

5- hydroxytryptam ne-6 |igands, to processes for preparing them to

phar maceuti cal conpositions containing themand to nethods of treatnent
10 using them BACKGROUND OF THE I NVENTION 15 A nunber of central nervous
system di sorders such as anxiety, depression, notor disorders, etc., are
believed to involve a disturbance of the neurotransmtter 5-

hydr oxytryptam ne (5-HT) or serotonin. Serotonin is 20 localized in the
central and peripheral nervous systens and is known to affect many types
of conditions including psychiatric disorders, nmotor activity, feeding
behavi or, sexual activity, and neuroendocrine regul ati on anong ot hers.
The effects of serotonin are regulated by the various 5-HT 25 receptor
subt ypes. Known 5-HT receptors |nclude 5-HT1, 5- HI2, 5-HI3, 5-HT4, 5-HI5,
5-HT6 and 5-HT7_su ] u

5- hydr oxyt r ypt & : 2 5 [hBAE E - and t he
ext ensi ve WO 02/051837 PCTL SO, ] e its nRNA has been
reported. Highest |evel sg’T Le q%?ﬁ—eém been observed in the
ol factory tubercle, the striatum nucleus accunbens, dentate gyrus and
CAl, CA2 and CA3 regions of the hippocanpus. Northern blots 5 have reveal ed

that 5-HT6 receptor nRNA appears to be
5

This invention relates to heterocyclylindazole and -
azaindazole compounds useful as 5-hydroxytryptamine-6
ligands, to processes for preparing them, to pharmaceutical
compositions containing them and to methods of treatment

10 using them.

BACKGROUND OF THE INVENTION

15

A number of central nervous system disorders such as
anxiety, depression, motor disorders, etc., are believed to
involve a disturbance of the neurotransmitter 5-
hydroxytryptamine (5-HT) or serotonin. Serotonin is

20 localized in the central and peripheral nervous systems and
is known to affect many types of conditions including
psychiatric disorders, motor activity, feeding behavior,
sexual activity, and neuroendocrine regulation among others.
The effects of serotonin are regulated by the various 5-HT

25 receptor subtypes. Known 5-HT receptors include 5-HT1, 5-
HT2, 5-HT3, 5-HT4, 5-HTS, 5-HT6 and 5-HT7 subtypes.

The recently identified human 5-hydroxytryptamine-6 (5-

HT6) receptor subtype has been cloned, and the extensive



exclusively present in the brain, with little evidence for its presence in
peri pheral tissues. The high affinity of a nunber of antipsychotic agents
for the Svefebosiesreptor, in addition to its nRNA | ocal i zat POVUSAID47D3F
striatum ol factory tubercle and nucl eus accunbens suggests that sone of
the clinical actions of these conpounds nmay be nediated through this
receptor. Conpounds which interact with, stinulate or inhibit the 5-HT6
receptor are commonly referred to as 5-HT6 |igands. These 5-HT6 15

recept or disgfamideutaren bef i e dRNA B Hfogrn ampaitadse i ahwrst thesmlent of a

variety of, Cse-’}&fé"ré‘ce%é’t%’f A ergg@é chéQ?ro%sesﬂPéh 3% A & 1yfa&g:‘}ff55‘ on,
epi | epsy, ~obsessi ve-conpul sive 'disorders, mgraine, cognitive disorders,
sl eep di spistersle, feadistge thtaoi daens; 1 pani ac @dritsaks, dbrsorderg/med afridng to
20 wi thdraw from drug abuse, . schiqz]é)lphr enia, or the like or in 't

I

h
treat mentCR¥: dehd AN galst T i Mal ERE SHRRAC RIS aé‘IOITtrhr‘?lTréB%lé’etb“o\Ael

syndr %m-h%@r A Lred et HL0R 8t PR VIR D 1 REOVi de
conmpounds Ich are useful as therapeutic agents in the 25 treatnment of a
vari ety ofxchmiatlngvetentsys dhalilsorider svittel lbttddl e ewirderfdediaad by t he
5-HT6 recgptor. i S anot her_.obj ect, of this invention to provide

| t
t her apeuttc® iEt Hod& and® &heaﬂ%}éee%afl cal > ‘Conposi tions useful for the

treat nent of ceEfd redgmhesHoUsi Sy dfer disssierst ht @latatbt iz agafdsect ed by
the 5-HT6 receptor. -2 WD 02/051837 PCT/US01/47935 1t is a feature of
this i nvef®¥ ome natHTher BRIRnd s hrastid delPTheyP &l tsd Wahideralo 3akiater

StUdﬁOanQU§|§Eff§%&ﬁ}rEﬁfékégxyréﬁEggéﬁe and nucleus accumbens

suggests that some of the clinical actions of these
compounds may be mediated through this receptor. Compounds
which interact with, stimulate or inhibit the 5-HT6 receptor
are commonly referred to as 5-HT6 ligands. These 5-HT6
15 receptor ligands are believed to be of potential use in the
treatment of a variety of central nervous system disorders
such as anxiety, depression, epilepsy, obsessive-compulsive
disorders, migraine, cognitive disorders, sleep disorders,
feeding disorders, panic attacks, disorders relating to
20 withdrawl from drug abuse, schizophrenia, or the like or in
the treatment of certain gastrointestinal disorders such as
irritable bowel syndrome.
Therefore, it is an object of this invention to provide
compounds which are useful as therapeutic agents in the
25 treatment of a variety of central nervous system disorders
related to or affected by the 5-HT6 receptor.
It is another object of this invention to provide
therapeutic methods and pharmaceutical compositions useful
for the treatment of central nervous system disorders

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



These and ot her objects and features of the invention 5 will becone nore
apparent by the detailed description set forth hereinbel ow. SUWARY OF THE
| NVENTI OWO 2D0sliB® present invention provides a conpound oPCT/@RomM7835l
wherein Y~- Z R2 (CRBRa)n CI W . XN R QR5 (1) Qis SO, CO TCONR24,
CSNR25 or CH2; 15 Wi s Nor CR6 ; Xis Nor CR7; Yis NR8 or CRORI1IO ; n
is O or an integer of 1 or 2; Zis NRL1l or CRL12R13 wth the proviso that
when nis 1, Q 20 is S2, COor CH2, and Wis CR6 then Z nust be CR12R13
and with the fiftherapiesteos ehathivenvensiqrEhathethy eerrowd<CR12R13

and at |ea oeof Y 7_are each
i ndepende% (%V (IQ—F ha?%g%go%%é%oﬁﬁﬁﬁ%ﬁlﬁw R17R18
, SOnR19, SNRﬁé)%ceptC&Z COR23 or a O -C6al kyl, C2-Ce6al kenyl, C2 -3 WO
02/ 051837 PCT/ USOl/ 47935
hese and other objects and features of the invention
5 will become more apparent by the detailed description set

forth hereinbelow.

SUMMARY OF THE INVENTION

10
The present invention provides a compound of formula I
wherein
@)
Q is S0,, CO, CONRj;, CSNR,s5 or CH,;
15 W is N or CRg;
X is N or CRy;
Y is NRg or CRgRip;
n is 0 or an integer of 1 or 2;
Z is NR;; or CRizR;3 with the proviso that when n is 1, Q

20 is S0O,, CO or CH;, and W is CR¢ then Z must be CR;;Ri3
and with the further provisos that when Y is NRg
then Z must be CR;3R;; and at least one of Y and Z
must be NRg or NR;;;
R;, R; and R; are each independently H, halogen, CN,
25 OCOzR14, CO3R;5, CONR39R39, CNR36NR;317R15, SOmRig, NR3pR2:1,
ORj2, CORy3 or a C;-Cgalkyl, Cp-Csalkenyl, C,-



C6al kynyl , C3-C6cycl oal kyl, cycl oheteroal kyl, aryl or heteroaryl group
each optionally substituted; R3, R4, RO, R10, R12 and R13 are each

i ndependavio byod#szr an optionally substituted Cl-C6al kyl BeDUPOI/4HFIRS i s an
optionally substituted Cl-C6al kyl, aryl or heteroaryl group; mis O or an
integer of 1 or 2; R6 is H, halogen, or an optionally substituted Cil-

C6al kyl, Cl1-C6al koxy, aryl or heteroaryl group; 10 R8 and Rl11l are each

i ndependently H, CNR26NR27R28 or a Cl- C6al kyl, C3-Cé6cycl oal kyl

cycl oheteroal kyl, aryfy het eiQayyh og1RYP, eagh18RLEePaLh ¥ §ub§£ juted;
R14, R15, R22 and R§3 Q@g:éacﬁ F%dg eﬁden? FF tlo%a |y ¥

substituted Cl- CoaPEyheteroasyikgrgip €3¢ 1épE58PR$ﬁ¥ISu?StEBEQ%@oaIkyI
cycl ohet eroal kyW,, RfYIROr RIgt eR.Qaanl gﬁoume Bhzh Rh&eth&enBZQ HR3%, R26

R27, R28, R29 and R30 are ea CAaIk |; R19 is an
optional Iy substit@PeGPELORS Pkyﬁuggg§gug EB(%@QEV& % oup; R24 and
R25 ar® each i mdependantpyibhellunsopstbnateég Csubstilikylt edrgl- 66al kyl, aryl

or heteroaryl group; cq- = resents a single bond or a doubl e bond;
or 25 the stere0|s§ﬁe$gggﬁ¥}egfgﬁﬁ t he pharnmaceutically acceptable salts

t hereof . The pmesent0 o em iimgebert vér lpedvikdes net hods and conpositions
useful for therirgétgﬁnhaQEgéﬁnt6§|aﬁeéyeﬂéna§Y§t§ﬁ%§t§@u€§ascﬁffeCted by

or related to the 5- ée%gp&k )
1, Ci-Cealkoxy, aryl or heterocaryl group;

10 Rg and Rn are each independently H, CNRysNR,;;R;gs or a C;-
Csalkyl, C3-Ce¢cycloalkyl, cycloheterocalkyl, aryl or
heterocaryl group each optionally substituted;

Ri4, Ris, Raz and R;; are each independently H or an
optionally substituted C,-Cg¢alkyl, C,-Cgalkenyl, C;-

15 Csalkynyl, Ci;-C¢cycloalkyl, cycloheteroalkyl, aryl
or heteroaryl group;

Rie, Ri7, Ris, Rao, R21, Ras, Rz27, Rzs, Ras and R;p are each
independently H or C;-Cjalkyl;

Ris is an optionally substituted C;-Cgalkyl, aryl or

20 heteroaryl group;

R4 and Rys are each independently H or an optionally
substituted C;-Csalkyl, aryl or heteroaryl group;
and

---- represents a single bond or a double bond; or

25 the stereoisomers thereof or the pharmaceutically acceptable

salts thereof.

The present invention further provides methods and

compositions useful for the treatment of central nervous
system disorders affected by or related to the 5-HT6

30 receptor.

DETAILED DESCRIPTION OF THE INVENTION




DETAI LED DESCRI PTI ON OF THE | NVENTI ON -4 WD 02/ 051837 PCT/ USOL/ 47935 The
5- hydroxytryptam ne-6 (5-HT6) receptor is one of the nbost recent receptors
to be i demoot/ihzae3by nolecular cloning. Its ability to bipdrasew/4e3sr ange of
t herapeutic conpounds used in psychiatry, coupled with its intriguing 5
distribution in the brain has stinulated significant interest in new
conpounds which are capable of interacting wth or affecting said
receptor. At present, there are no known fully selective agonists.

Si gni fi cant efflfhﬁt%-fa&r@om&r@frﬁ@élenﬁ utkeFEtlarkp R osis ine afl e of the
5-HT6 10 r.ec Chl \ f ALNC unction and
control, rrl‘l%errt)%:?cgé:g reccfp %e{g%lmigq%l]’ elt hg%eqytsl el b% J‘%tcchr\/]\kgfllIJ(C:h

denonst rad]&:mﬂa_i; ndi ngs ailii]niti}y forbire a Swidlkd ﬂ‘ael’giptdﬁ’ tadreeraganuataist | y sought

both as an aid in the _study of the 5-HI6 receptor and as potenti al
t her apeut FERB R HiEL] iR REXFER Mot ST el thervo i Sy @UMdi sor ders.

Sur prissi ngl y Otirigué@én noyv %%Eﬁw%ééﬁa&tlmaeaé&y&% ifdaz e

or - azai ndazol e conpounds of formula | denobnstrate inity for the 5-HT6
recept or mtzmgew tin rmvgmdmpmmds edemmramb:atgﬁdel%eifecxnnﬂrtaﬁtlng

Advant ageo ai d. forrru ound Aare. effecti her apeutic
agent s f"@:ﬁi‘ e t?%ﬁ?%lhrfg sfa%enﬁﬁcefp nervousAs RS Senq-( Cl\%}e soregglrs
associ at agghovr hewripféderd ediy dditn Hstdl6 rsa@mﬂmrcanbﬁx@ﬂﬂdiitngla)te t he

present invention_ provides heterocyclylindazole or -azalndazole conpounds
of fornulkeing zmads 4o WosAEIY Py WPy Whsggrole of the 5-H

10 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

15 agents in the treatment of central nervous system disorders.

Surprisingly, it has now been found that
heterocyclylindazole or-azaindazole compounds of formula I
demonstrate affinity for the 5-HT6é receptor along with
significant receptor sub-type selectivity. Advantageously,

20 said formula I compounds are effective therapeutic agents
for the treatment of central nervous system (CNS) disorders
associated with or affected by the 5-HTé6 receptor.
Accordingly, the present invention provides

heterocyclylindazole or -azaindazole compounds of formula I

25



Y-- Z R (CRBR4)n \ X\ W X N2 QR5 wherein Qis SO, CO CONR24, CSNR25
or CH2; Wis Nor CR6; 5 Xis Nor CR7i Yis NR8 or CROR10 ; nis 0 or an
i nteger Yo ®2/0%18%;, Z is NRL1 or CR12R13 with the provi so popUSEMSN iS 1,
Q is S, COor CH2, and Wis CR6 then Z nust be CR12R13 10 and with the
further provisos that when Y is NR8 then Z nust be CR12R13 and at | east one
of Y and Z nust be NR8 or NR11l; Rl, R2 and R7 are each independently H,

hal ogen, CN, OCO02R14, CO2R15, CONR29R30, CNR16NR17R18, SOTR19, NR20R21,

15 OR22, COR23 or a O -Ceal kyl, C2-Ceal kentyy, C2 Cé6al kynyl ,

C3- Coeycl oal kyl, cycl oheteroaRkyl, aryl\ or \heteroaryl group each
optionally substituted;, RS, - d"R13 are each

i ndependently H or an opti onaIE/ ituted Cl-C6al kyl group; 20 R5 is an

optionally substituted O -Co6al kyl, ||aryly or heteroaryl group; mis O or an
integer of 1 or 2; R6 is H, h%ef ; I\c]fr an optionally substituted Cl-
C6al kyl, Cl1-Co6al koxy, aryl 05{ eroar\yl group;

1

Q-Rs

@
wherein
Q is 80,, CO, CONRps, CSNRys or CH;;
W is N or CRg;
5 X is N or CRy;

Y is NRg or CRgRig;
n is 0 or an integer of 1 or 2;
Z is NR;; or CRj;3R;3 with the proviso that when n is 1, Q
is S0, CO or CHz, and W is CR¢ then Z must be CRjzR;3
10 and with the further provisos that when Y is NRg

then Z must be CR;3R;; and at least one of Y and Z
must be NRg or NRij;
Ri, R, and R, are each independently H, halogen, CN,
OCO2R14, COzR15, CONR3z9R30, CNR31gNR17R18, SOgRis, NR3z0R21,
15 OR;2, COR,3 or a C;-Cgsalkyl, C;-Cgalkenyl, C,-
Cealkynyl, C;-Cecycloalkyl, cycloheteroalkyl, aryl
or heteroaryl group each optionally substituted;
Ri, R4, Ry, Rip, Riz and R;s are each independently H or
an optionally substituted C;-Cgalkyl group;
20 Rs is an optionally substituted C;-Cgalkyl, aryl or
hetercaryl group;
m is 0 or an integer of 1 or 2;
R¢ is H, halogen, or an optionally substituted C;-
Cealkyl, Ci-Cgalkoxy, aryl or heteroaryl group;
25 Rg and R;; are each independently H, CNRy¢NR;R;s or a C;-
Cealkyl, C3-Cecycloalkyl, cycloheterocalkyl, aryl or
heterocaryl group each optionally substituted;



25 R8 and Rl11 are each independently H CNR26NR27R28 or a Cl- Co6al kyl,

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

opt i onal Iwo subE837t ut ed; -6 WO 02/ 051837 PCT/ US01/ 47935 RRdT/URLIH79:R22 and
R23 are each independently H or an optionally substituted Cl-C6al kyl,

C2- Coal kenyl , C2- Ce6al kynyl, C3-C6cycl oal kyl, cycl oheteroal kyl, aryl or
heteroaryl group; 5 R16, R17, R18, R20, R21, R26, R27, R28, R29 and R30 are
each independently H or O -Cdalkyl; R19is an optionally substituted

Cl- Coal kyl , armi,, or,s,het.eroad yib,,0a08peatR4i AldpERGeat ByeAchri &dependent |y H
or an optionally 1

substituted Cl- | kyl |, or  hef erpar group; and
---- represents a ¥ I?s‘ldé'ncfl%stéjtd%%%l @58%%6%: ?%1’?@#%?8%#50 TS
t hereof or the phdlsahggnyicalhyC.ardeptliyle syldloheatereaflkyl Asylsed in

t he specification i t .m hal ogen designates Br, C, | or F;
the term aryl desiogggfegse%éi%gnlylt&c?}gﬁapht hyl; and the term cycl ohet eroal kyl

desi gifat es a B/t B17z- Membeted Ronodypel ife7ri Ry sRet e dhvarhienggdhor 2 20

het er oat oms, whi ch fRyhRidihe sameorc, def{seent . selected fromnitrogen,
oxygen and sul fur, and optionally containing  one double bond, Exenplary of

the cycl ohet er®al k§12% | PRF 1 vt b ideed i feat Y i aT¥esPHnat ed
herein are the faldtawdigyl rgutierein Y1 is NR O or Sand Ris Hor an
25 opti onal Sﬁﬂitgkgeﬂ; %ieg%%%&JQ%.e%%% E% %&OW'or an optionally
10 substituted C;-Cg¢alkyl, aryl or heteroaryl group;
and
---- represents a single bond or a double bond; or
the stereoisomers thereof or the pharmaceutically
acceptable salts thereof.
15
As used in the specification and claims, the term
halogen designates Br, Cl, I or F; the term aryl designates
phenyl or naphthyl; and the term cycloheterocalkyl designates
a 5- to 7-membered monocyclic ring system containing 1 or 2
20 heterocatoms, which may be the same or different, selected
from nitrogen, oxygen and sulfur and optionally containing
one double bond. Exemplary of the cycloheteroalkyl ring
systems included in the term as designated herein are the
following rings wherein ¥, is NR, O or S and R is H or an

25 optional substituent as described hereinbelow.

<) T T3 TS ~)
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YL YL YI1 YI NNz~ ~r-Y YYL NYL LI NNR RR -7 WO 02/051837

PCT/ USOL/ 47935 For exanple the term cycl oheteroal kyl includes radicals
derived fwon/esiiggys such as piperidi ne, norpholine, piperarCnES@MI9I3S
pyrrolidine. 5 Simlarly, as used in the specification and clains, the
term heteroaryl designates a 5- to 12-nmenbered nono-, bi- or tri-cyclic
aromatic ring systemcontaining 1 to 3 heteroatons, which my be the sane
or different, selected fromN, 0 or S. Such heteroaryl ring systens

i nclude 10 pyRawlepammdzoltie toray sIALohafieassilyy] iimcdasstsy radigays,

thi envl . aul ol . S : e MBSy EAC GRS, .
belngingoxaé@ol 19?&1 ?%I’II'LO aIZ%O%%?%T%}W%%i%{}?Qiﬁﬁl(&d’agﬁ%&aﬂﬁ%ﬁ azol slnzo e
benzo[ d] i pi ezt 2nd - djd hbpzedyidans. the |ike. The term hal oal kyl

designates a C, H21+1 group 15 having fromone to 2n+l1 hal ogen atons which
may be the sanme or different; and the term hal oal koxy desi gnates an

OC, H2Lk+1 group; REVA NG, f rom @i 1o And 3 Ogern AL QP MU G I be e
same or different. 20 1n the specification and clains, when the terns

d - Coal kyterC2heisen daryl , d&32i @6t &gy | 5- C3» Gyedrdzdtgd ,momycl dhiet @ral kyl ,
Cl1- Coal kanoy! yl or heteroaryl ar desi gnat ed_as, hei optionally
substit u?‘éﬂ%l""fﬁﬁ‘g{%ﬁb@{?f{lﬁ%ﬁ r]g’?/%usp\ésetv%r? cw araelnolprfq (S)lnc%cf ;/ggpr esent may be
one or no&r &fFoXBohdOSEh Lats tidfRrhd yrlesmd e it tave] aeridt «of

pharmaceuti cal conpounds or the nodification of such conpounds to
i nf | uencef¥®Ri ¥, s? reEtSir e/ $RER W§pTOaryl ring systems include

10 pyrrolyl, azolyl, oxazolyl, thiazolyl, imidazolyl, furyl,
thienyl, quinolinyl, isoquinolinyl, indolinyl, benzothienyl,
benzofuranyl, benzisoxazolyl, imidazo[l,2-alpyridinyl,
imidazo(2,1-b]lthiazolyl benzol[d]imidazo[2,1-b]thiazolyl and
the like. The term halocalkyl designates a CpHan+1 group

15 having from one to 2n+l halogen atoms which may be the same
or different; and the term haloalkoxy designates an OCpHzni1
group having from one to 2n+l halogen atoms which may be the

same or different.

20 In the specification and claims, when the terms
C1-Cealkyl, C,-Cgalkenyl, C;-Csalkynyl, Cz;-Cs;cycloalkyl,
cycloheteroaikyl, C,-Cgalkanoyl, aryl or heterocaryl are
designated as being optionally substituted, the substituent
groups which are optionally present may be one or more of

25 those customarily employed in the development of
pharmaceutical compounds or the modification of such
compounds to influence their structure/activity,
persistence, absorption, stability or other beneficial
property. Specific examples of such substituents include

30 halogen atoms, nitro, cyano, thiocyanato, cyanato, hydroxyl,

alkyl, haloalkyl, alkoxy, halcalkoxy, amino, alkylamino,



persi stence, absorption, stability or other beneficial property. Specific
exanpl es of such substituents include 30 hal ogen atons, nitro, cyano,

t hi ocyanavep2/ey83vat o, hydroxyl, al kyl, hal oal kyl, al koxypChaboa7hizxy,

am no, al kylam no, -8 WD 02/051837 PCT/US01/47935 dial kyl am no, fornyl,

al koxycar bonyl, carboxyl, al kanoyl, alkylthio, alkylsuphinyl,

al kyl sul phonyl, carbanoyl, al kylam do, phenyl, phenoxy, benzyl, benzyl oxy,
cycl ohet eroal kyl , heteroaryl_or cycloal kyl groups, 5 preferably hal ogen

at oms or RHMEKYBRRYNOC gr beray L TyplERXYSATORRY+ 0 SPEREBRY T ¢ RREaneEY be
present. of { ng L etS1 I & or contains an
al kyl su%%t %ﬁ@%?'g?%%%?5%§$§£g%y %gyf?%%%r orf%?éﬁ%ﬁ%%agiﬁ'nay contain up
to 12, praelkybdsshydop ploeyl noplkepoxy erlodshyy Lip benzyloxdy car bon at ons such as

thyl, eth |, | - t-butyl. Ph ticall

necept abl evebprEtaRYa by St Bt ea Rl of s elet LRGP IR A compound of

formilza |paadeAabPiak | sebhy SECERIED| £11a¢] dysuiehs as W@IC 15
m

sul furic, hydrochloric, hydrobromc, citric, maleic, mandelic, oni c,
succi ni ¢, UPuk@r 3 csubgetfeentachay, be np¥esent sul Wesn cany-9e5l tese sul foni c,

nmet hane s I Cl i i i i ncl ude
esters, cgé%gﬁgfgg ég%sg%t%§ﬁ%% %%%E%%%?%%Q?Pdg%%é{ﬁTéEﬁ@%ﬁi Ichin
general , auestitneht ogedupertiivasiveg lod 1 ireeaongoumdsncatied heend mvagnt | on and

which are readily converted to_the jnventive active noigt in Vivo.
Cor r esponEPRGRYT Hhet fot hodPBrETHER} Avint 1Or6 - dHEFSdee tRRR 1B of ¢ he

vari opgp CONELEHONSa €8RS 408 as methyl, ethyl, propyl, isopropyl, and
n- and t-butyl.
Pharmaceutically acceptable salts may be any acid
addition salt formed by a compound of formula I and a
pharmaceutically acceptable acid such as phosphoric,

15 sulfuric, hydrochloric, hydrobromic, citric, maleic,
mandelic, malonic, succinic, fumaric, acetic, lactic,
nitric, sulfonic, p-toluene sulfonic, methane sulfonic acid
or the like.

Compounds of the invention include esters, carbamates

20 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 conditions described

25 hereinabove with a compound of formula I or with a compound
which is not specifically disclosed but which, upon
administration, converts to a compound of formula I in vivo.
Also included are metabolites of the compounds of the
present invention defined as active species produced upon

30 introduction of these compounds into a biological system.



25 herei nabove wth a conmpound of fornmula | or with a conpound which is
not specifically disclosed but which, upon admnistration, converts to a
conmpound vob of/av183rl a | in vivo. Also included are netabol PeEESOf47035e
conpounds of the present invention defined as active species produced upon
30 introduction of these conpounds into a biological system -9 WO

02/ 051837 PCT/ USQL/ 47935 Conpounds of the invention may exist as one or
nore stereoi soners. The various stereoisoners include enantioners,

di ast er eoner s, CRRPIPRED ek st di ReHEt IR N2y SUREts . 20NSIQYT kS n the art

wi || appr%:éﬁ%?ects l\,A%ne PhSte %;%ég@geml%%g % tide or may exhibit

benefici a en enric relative to t er stereoisoner(s) or
when sepasadedi e f ktﬂalmtt‘erecsn@rﬁplmm:(sa@mers&wd igemahdtysid he skill ed

artisan knows how to se te enrl ch or selectively prepare said
st er eoi solETEETI0 AdDr Jn]gaﬂVi }h ety Qﬁ’ryl%r?p 6}?& WWpounds  of
For mulsa 1gtd Ao SAGHER! RPTBES hdied eéﬂtﬁw ch‘Qna}P"éEH%%JtBé}?éﬂ%laﬁcept abl e

salts thereof. The conpounds of the invention nay be present as a m xture
of sterectStrets, whemding thad stekatoi s therothemmtmneciadnenct)i ve

form 15 anpl es. of [ hal ogen (such
as fl UOI’I%;( rﬁ) osrel%aem@&](%r%&at{ﬁe étq%r%o%éa’ geg{g;rgerr]éé@‘ﬁoxy) hygrox§/ uand

cyano; f@nd@i(@imhaelm,er@e?()s]siﬂblséd tart D¥an krdwd heovb-t @ rfee posi ti on.
Exanpl es of n are 0, 1 or, 2. Exanpl es of R3 and R4 when present are

i ndependefRT LRI SR N ioL R?’E)‘?Paaf"f&llsa TEHRNEOWITS are NRO and
CRORYQ Whet & F8ind® anch RO &t invention comprises compounds of

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

15

Examples of R; and R; are independently hydrogen,
halogen (such as fluorine, chlorine) C;-Csalkyl, C;-Csalkoxy
(eg methoxy), hydroxy, and cyano; for example where

20 substitution is in the 5- and/or 6- position.

Examples of n are 0, 1 or 2. Examples of R; and R, when

present are independently hydrogen and (C;-Cg)alkyl.

25 Examples of Y are NRy and CRsR;p where Rg, Rg and R;, are
each selected from hydrogen, C;-Csalkyl and C;-Cgalkyl
substituted by for example aryl; e.g., Y may be -CH,- ,

-NH-, -NMe-, -N(Bz)- and -N(CH,CH,phenyl) -

~-10-



each sel ected from hydrogen, Cl-C6al kyl and Cl-C6al kyl substituted by for
exanple aryl; e.g., Ymy be -CH2 -NH , -NMe-, -N (Bz) - and -N
(CH2CH2plvemy2/d51837. - 10 WO 02/ 051837 PCT/ US01/ 47935 ExanpCeeSaf47235ar e NR11
and CR12R13 where R11, R12 and R13 are each sel ected from hydrogen,

Cl- C6al kyl and Cl-C6al kyl substituted by for exanple aryl; e.g., Y may be
-CH2- -NH, -NH, -NMe-, -N(Bz) - and - N(CH2CHZ2phenyl) -. 5 Q may be for
exanpl e SO2, C=0 or. CH2. Exanples of R5 are aryl e.g., phenyl or naphthyl,
or heteroar ylExagples e |ays dthi a3ne hiBreR2s hereg Hiaaz oRyl angpRais

(e.g.,thi | s 25! thi J%bgg}]a b thign~2 )

qui nol yl ('suc gcaﬁs/ %%%%%%}ﬁgﬂyé m az’ofcll, %%g{‘%r?%?n? ,@Blﬁyi

i m dazo[ 29ubdy ithiteerd |y Bowd esbenzled dayli dazaf 2, I¥ jahilez olGH,- said aryl and
het er oar yl rou bei n nsubsti t ut r.optionally substituted by one 15
or nore (eflﬂ'?',' 13%6‘33') %ﬁg%%ﬁiﬁﬁs-fﬁggggﬁgﬁﬁ?yg}ﬂer ent as described
herein. Such substituents include nitro, cyano, thiocyanato, cyanato,
hydroxyl, al kyl of 1-6 carbon atons, halo (d-C6) al kyl, (Cl-C6) alkoxy,
hal o (Cl-C6) & ke, banfow,exqm@lassiCal KFPamitnéHadi - ( Cl- Coal kyl ) ami no,
formyl, (C 20 C6al koxy) carbonyl, carboxyl, (Cl-C6) al kanoyl, (d C6)

al kyl thio, (Cl-C6) alkyl sul phinyl, (Cl-C6)al kyl -sul phonyl, carbanoyl,

(C1- C6) al kyl amxtkmp pheenytt ,Rpheroxyylbenzyl,, pheenzybexynapheheloapyl and

cycl ohet eroal kyl or (C3- C8)cycloal kyl groups. Such optiqnally substituted
groups 25§ HTRIEr € f s0 @Ea%ﬁif%s!#c}hr 19ptentdry tHzdach of Ri,

R2, 3@1I%@.é%%bhfgééifgfbl)fﬂgénzégﬁﬂeﬁ§il(éﬁéh1a§z%€ﬁggﬁﬁ¥ghien—2
or 4-yl); quinolyl (such as quinolin-8-yl); imidazol[1l,2-
alpyridinyl, imidazo[2,1-b]Jthiazolyl and
benzo[d]limidazo[2,1-b]thiazolyl; said aryl and heteroaryl
groups being unsubstituted or optionally substituted by one

15 or more (e.g., 1 to 3) substituents the same or different as
described herein. Such substituents include nitro, cyano,
thiocyanato, cyanato, hydroxyl, alkyl of 1-6 carbon atoms,
halo (C;-Cg)alkyl, (C1-Cs)alkoxy, halo(Cl—Cs)alkéxy, amino,
(C1-Cg)alkylamino, di- (C;-Cgalkyl)amino, formyl, (C;-

20 Cgalkoxy)carbonyl, carboxyl, (C;-Cg¢)alkanoyl, (C;-
Cg)alkylthio, (Ci-Cg)alkylsulphinyl, (C;-C¢)alkyl-sulphonyl,
carbamoyl, (C;-C¢)alkylamido, phenyl, phenoxy, benzyl,
benzyloxy, heterocaryl and cycloheteroalkyl or (Cs-

Cg) cycloalkyl groups. Such optionally substituted groups

25 for Rg are also examples of aryl or heteroaryl for each of

Ri, Ra, Re, Rs7, Rg, Rii, Ris, Ris, Rig, Ra2, Ra3, Rz and Rys.
Examples of W are CR¢ wherein Rg is for example

hydrogen or (C;-C¢)alkyl or W is N.
30

-11-



Exanples of Ware CR6 wherein R6 is for exanple hydrogen or (Cl-C6) alkyl
or Wis N 30 -11 WD 02/051837 PCT/ USOL/ 47935 Exanples of X are CR7

wher ei n WO %0§1837 exanpl e hydrogen or (Cl-C6) al kyl or XeCwUBI/4AMEN X iS
N, Wmay be for exanple CR7. Wien X is CR7, 5 Wnmay be for exanple N or
CR6. Preferred conmpounds of the invention are those conpounds of fornula I
wherein nis 1 and Yis NRB. Also preferred are those conpounds of formula
| wherein nis 0. 10 Further preferred conpounds of the invention are those
conpounds of f@ﬁmhei‘r ahet eare §Fs whezesdn RO HhdER5 xammle dpidreaasn v

substitute ero yI oup. Another group of preferred conpounds
is those crgngé dgalgy orrmaf( f'gﬁ\/\/nerel n ---- represents a single bond. 15

More preferred conpounds of the invention are those conpounds of fornula I

wherein nis 0; Qis SO2 is CR7; _and Z is NR1l1l. Another rougof nor e
preferred i nveMewes Foﬁbodﬁd%aﬁérbee 5 SHIR £57-coMpSindsI®hERein n is

1; Qiss ’4@% %/férl\ggam 2d v & icrand RS is an optionally substituted

aryl group nore preferred conpounds of the invention are those
conpounds of forrrulal wherein nis 0; Q is SO2; Wis CR6; Xis CR7; Zis

L RO 1, bRl o0a o RUBPLL 0 O A0 g T oo ents
1- (pheny| sethdomyds -Sf (RdReul4lin vﬁzeﬁ}érrihhlmalzoirﬁi Y is NRg. Also
preferred are those compounds of formula I wherein n is 0.
10 Further preferred compounds of the invention are those
compounds of formula I wherein Q is SO, or CO and Rs is an
optionally substituted aryl or heteroaryl group. Another
group of preferred compounds is those compounds of formula I
wherein ---- represents a single bond.
15
More preferred compounds of the invention are those
compounds of formula I wherein n is 0; Q is 80,;; X is CRy;
and Z is NRj;1. Another group of more preferred inventive
compounds are those formula I compounds wherein n is 1; Q is
20 S0O,; Y is NRg; X is CRy; and Rs is an optionally substituted
aryl group. Further more preferred compounds of the
invention are those compounds of formula I wherein n is 0; Q
is SO,; W is CRg; X 1is CRy; Z is NRj;; Rs is an optionally
substituted aryl group; and ---- represents a single bond.
25
Among the preferred compounds of the invention are:
- (phenylsulfonyl) -3- (piperidin-4-yl) -1H-indazole;
1- (4-nitrophenyl) -3- (piperidin-4-yl) -1H-indazole;
- (4-fluorophenyl) -3- (piperidin-4-yl) -1H-indazole;
30 1-(3,4-dimethoxyphenyl-3-(piperidin-4-yl)-1H-indazole;

-12-



I L e

(4-nitrophenyl)-3-(pi peridin-4-yl)-1Hindazol e;
-(4-fluorophenyl)-3-(piperidin-4-yl)-1Hindazol e; 30
(3, 4- dwebvheagghenyl - 3- (pi peridi n-4-yl)-1Hindazol e; -RCTNO102H65551837
CT/ US01/ 47935 1-(4-f
uor ophenyl sul fonyl ) -3-(1-net hyl -pyrrolidin-3-yl)-1H indol e;
4- chl orophenyl sul fonyl ) - 3- (1- rret hyl pyrrolidin-3-yl)-1H indole; 5
napht h- 2-yl sul fonyl ) - 3- (1- net h rrolidin-3-yl)-1H indol e;
4- am nopfferfdurnargaylsakfe hyfl TG hwzgmllﬂmww e;1H-
3, 4- di met hoxyphenyl sul fonyl') - 3- (1- rret hyl pyrrolidin-3-yl)- 10 1Hi ndol e;
3, 4-di chl or'ophenyl sul fonyl )-3-(1- et hyl pyrrolidin-3-yl)- 1Hi ndol €;
(4, 5- di €M acltdr@ephetryl 9wl oyl 3 361 -matetyiydvymyodriad dirdi y1) -1H-
| )-1Hindol e; 15
2- brormphenlyri‘ onyl )-3-(1-methyl pyrrolidin-3-yl)-1H indol e;
4- isodoph fonyl hy| Pyl i jindoke:;
2-i odgﬁh%%ﬁ f%nyl%u%&rqypng hyﬂ pyrr ol yl gjﬁx%]yl& -1H 3}210 |qndol e;
4- am nophenindrilldg onyl ) - 3- (1- benzyl pyrrol i d| n- 3- yI ) 1H i ndol e;
1-
1-

322%: gy; { 81:1{0%1{%%%% % r}%ll I oro Zﬁ'l cionyl_# ylr}dcilﬁa 2

indole;

(0]
(
(
(
(
(
[
-y
(
(
(
(
(
(

1-(3,4-dimethoxyphenylsulfonyl)-3-(1-methylpyrrolidin-3-yl) -
10 1H-indole;
1-(3,4-dichlorophenylsulfonyl) -3-(1l-methylpyrrolidin-3-yl) -
1H-indole;
1-[(4,5-dichlorothien-2-yl)sulfonyl] -3- (1-methyl-pyrrolidin-
3-yl) -1H-indole;
15 1-(2-bromophenylsulfonyl)-3-(1-methylpyrrolidin-3-y1)-1H-
indole;
1- (4-iodophenylsulfonyl) -3- (1-methylpyrrolidin-3-yl) -1H-
indole;
1- (2-iodophenylsulfonyl) -3- (1-methylpyrrolidin-3-yl) -1H-
20 indole;
1- (4-aminophenylsulfonyl) -3- (1-benzylpyrrolidin-3-yl) -1H-
indole;
3-(l-benzylpyrrolidin-3-yl)-1-(4-methylphenylsulfonyl) -1H-
indole;
25 3-(l-benzylpyrrolidin-3-yl)-1-(3,4-dichlorophenyl-sulfonyl) -
1H-indole;
- (1-benzylpyrrolidin-3-yl) -1-(2-bromophenylsulfonyl) -1H-
indole;
5-[3-(1-benzylpyrrolidin-3-yl)-indole-1-sulfonyl]-4-methyl-
30 thiazol-2-ylamine;

-13-



1H i ndol e; 3-(1-benzyl pyrrolidin-3-yl)-1-(2-bronophenyl sul fonyl)-1H

i ndol e; 5-[3-(1-benzyl pyrrolidin-3-yl)-indol e-I|-sul fonyl]-4-nmethyl- 30

t hi azol - avgbzaedigey, -13 WO 02/ 051837 PCT/ US01/ 47935 PCT/US01/47935
3-(1-benzyl pyrrolidin-3-yl)-1-[(5-bronothien-2-yl)sul fonyl]- 1H i ndol e;

1- phenyl sul fonyl - 3- (1- net hyl pyrrolidin-3-yl)-1H pyrrol o[ 2, 3- b]pyridine; 5
1- phenyl sul f onyl - 3- (1- et hyl pyrrol idin-3-yl)-1Hi ndazol e;

1- phenyl sul fonyl - 3- (1- et hyl - 2, 5-di hydro- 1Hpyrrol -3-yl)-1H pyrrol o[ 2, 3-b]
pyri di ne;341{pHeentslvyorgl 1@in43 ek hyl - bg%:meq%Wlmuleﬁ%mllm

i ndol e; 10 1- pﬁ?—”%xll #ié_onyl -3-(1- net hyl pi peridi n-4-yl)-1Hi ndazol e;
1- phenyl sul f onyT - % -nethyl -1, 2, 3, 6-tetrahydropyridin-4- yl)-1Hi ndazol e;

1- phenyl sulprosyy Sul lomel hyl azepetrh iy ) =diH g+ oHhal )25 B - iholiadine - 15
1- phenyl sul fonyl - 3- (1- met hyl azepan- 4-yl ) - 1Hi ndol e;
1- phenyl sul f on9dPBE¥¢1R% 0- 3- (1- net hyl azepan- 4-yl ) - 1Hi ndol e;

1- pheny! SP{}%H&}'{I&JZ{%W h%l (2»r&&g{éﬁfﬁm@f&:ﬁﬁ%ﬁﬁiI'_tri’dazyzéoj)e-,-lH i ndol e;

1- phenyl sulfonyl - 3- (1- net hyl -2, 5, 6, 7-tet rahydr o- azepi n- 4-

yl) - 1H i ntdapleeniil phbfyhglit 3 o0t md: il rt hryd 11y By &, TH trarraily o H-1dzepi n- 4-
{l )phénHnglrjlr?l)?é%hgoﬂ B%‘:%%H?}irlr%trh?n -2,3,6,7-tetrahydro-| H
1-phenylsulfonyl-3-(l1-methyl-2,5-dihydro-1H-pyrrol-3-yl) -1H-
indole;

10 1-phenylsulfonyl-3-(l-methylpiperidin-4-yl)-1H-indazole;

1-phenylsulfonyl-3-(l1-methyl-1,2,3,6-tetrahydropyridin-4-
yl)-1H-indazole;
l-phenylsulfonyl-3-(l-methylazepan-4-yl)-1H-pyrrolo[2,3-
' blpyridine;

15 1-phenylsulfonyl-3-(l-methylazepan-4-yl)-1H-indole;
l-phenylsulfonyl-5-fluoro-3-(l-methylazepan-4-yl)-1H-indole;
l-phenylsulfonyl-3-(l-methyl-2,3,6,7-tetrahydro-1H-azepin-4-

yl)-1H-indole;
l-phenylsulfonyl-3-(1l-methyl-2,5,6,7-tetrahydro-1H-azepin-4-

20 yl)-1H-indole;
l1-phenylsulfonyl-3-(1-methyl-2,3,6,7-tetrahydro-1H-azepin-4-

yl) -1H-pyrrolo([2,3-blpyridine;
l1-phenylsulfonyl-5-fluoro-3-(1l-methyl-2,3,6,7-tetrahydro-1H-
azepin-4-yl) -1H-indole;

25 1-phenylsulfonyl-5-fluoro-3-(l-methyl-2,5,6,7-tetrahydro-1H-

azepin-4-yl) -1H-indole;

1- (benzo[b]thiocen-4-ylsulfonyl)-3-(l-methyl-pyrrolidin-3-
yl) -1H-pyrrolo[2,3-blpyridine;

1- (3-fluorophenylsulfonyl)-3-(1-methylpyrrolidin-3-yl)-1H-

30 indazole;
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azepin-4-yl)-1Hindol e; 25

1- phenyl sul fonyl -5-fluoro-3-(1-nethyl-2,5,6,7-tetrahydro-| H

azepi n- 4wo p2/41837ndol e; PCT/US01/47935

1- (benzo[ b] t hi oen-4-yl sul fonyl)-3-(1-nethyl-pyrrolidin-3- yl)-

1H pyrrol o[ 2, 3-b] pyridi ne; 1-(3-f

| uor ophenyl sul fonyl )-3-(1-nethyl pyrrolidin-3-yl)-1H 30 indazole; -14 WO
02/ 051837 PCT/ US01/ 47935 _

1- (2, 5- di Ehlor byl euopleriyy ) s @l {onpl iyt o5 1Hhgadnel LiB-pyayal -3 -

1H pyrrol of 2, ine; _ 3

8-[3-(1- nethylygﬂgy ék%ﬁ%&aﬁzb@r?%ﬁzﬁﬁ%ﬁgﬁhdole-I- sul fonyl] -quinoline; 5
1- phenyl sgit { Dy -1he €y D D B-d ket byl ipi perddll 48 4 Y) )nddte 4 ndazol e;

5-met hoxy-3-(1-net hyl -1, 2, 3, 6-t et rahydropyri di n-4-yl)-1-

(napht h- 1-yl - S%H¥%9E¥§11$¥%?R%&%ﬁe

3- (1- et hyl @ﬂ?ﬁfblf’lﬁ’éﬂ ﬂ-ér@mltblsytxﬁﬁgéwz) éﬁdﬂr&lﬁyﬁrmﬂ{lz , 3 -b]
pyrldlne; - nethylazepan 4-yl)-1-(naphth-1 -sul fonyl )™ 1H—|ndole

(benzo[b]thlzmdmqugulfonyl) 5-fl uoro-3-(1- nethylazepan 4- yl)
- 1K1 ndo § 8#1&%%§%%DF£D¥£E§Y§—’P} Z,_i,eé r“‘.yldahycil‘rop‘fiyzr(:"lpd yll)) I nd0| e-1- 15

sul fonyl ]

3-(1-net hyl - 2 Pndpit et +hyeli DE Sy Bizepi N2 J el ( napht h- 1 -
yl sul fonyl ) - 1FL|ndoIe 8-[3-(1-nethyl-2,3,6,7- tetrahydro 1H—azep|n 4-yl) -
pyr rol of 23 3(bipsihvl srepartt Tohy 11 - AR Teny1 il fonyl) -1H-

8- [ 5-f¢ uor o- 3- é}%ﬁ@i@ﬂ g]ﬁygl&iaﬁéahydro 1H— azepi n-4-yl)

|ndole 1l-sulfo qui nol i ne;
3-(l-methylazepan-4-yl) -1- (naphth-1-yl-sulfonyl) -1H-indole;

1- (benzo[blthien-4-ylsulfonyl)-5-fluoro-3-(l-methylazepan-4-
yl)-1H-indole;
8-[3-(1-methyl-2,3,6,7-tetrahydro-1H-azepin-4-yl) -indole-1-
15 sulfonyl] -quinoline;
3-(1-methyl-2,5,6,7-tetrahydro-1H-azepin-4-yl)-1- (naphth-1-
ylsulfonyl) -1H-indole;
8-[3-(1-methyl-2,3,6,7-tetrahydro-1H-azepin-4-yl) -
pyrrolo[2,3-b]lpyridine-1-sulfonyl] -quinoline;
20 8-[5-fluoro-3-(1-methyl-2,3,6,7-tetrahydro-1H-azepin-4-yl) -
indole-1l-sulfonyl] -quinoline;
5-fluoro-3-(l-methyl-2,5,6,7-tetrahydro-1H-azepin-4-yl) -1-
(naphth-1-ylsulfonyl)-1H-indole;
1- (benzo[b]lthien-4-ylsulfonyl) -3- (1-benzyl-pyrrolidin-3-yl) -
25 1H-pyrrolo[2,3-blpyridine;
- (3-fluoro-phenylsulfonyl) -3- (1-phenethyl-pyrrolidin-3-yl) -
1H-indazole;
1-(2,5-dichlorophenylsulfonyl) -3-(1l-ethyl-2,5-dihydro-1H-
pyrrol-3-yl) -1H-pyrrolo[2,3-b]lpyridine;
30 3-(l-methyl-2,5-dihydro-1H-pyrrol-3-yl)-1- (naphth-2-
vlsulfonyl) -1H-indole;
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5-fluoro-3-(1-nethyl-2,5,6, 7-tetrahydro- 1H azepi n-4-yl)-1-
(napht h- 1-yl sul fonyl ) - 1Hi ndol e;
1- (benzoMd ohioas374- yl sul f onyl ) - 3- (1- benzyl - pyrrol i di n- 3- yPOF/ UM /47935
1H pyrrol of 2, 3-b] pyri di ne;
1- (3-fl uoro-phenyl sul fonyl)-3-(1-phenet hyl - pyrrolidin 3-yl)- 1Hindazol e;
1- (2, 5-di chl orophenyl sul fonyl ) - 3-(1- ethyl 5-di hydro-I H
pyrrol 3-yl) - 1FprrroIo£2 3-b] pyridin
3- (1- met h%fclzlgr@rhyéi?éo llwmpb%mylastyl$er1¥3( nabteirer id i 4 oMy YE1H i ndol e:
-15 WO 02/0518 %?1%601/47935 5-chloro-I-(3-f
Iuorophenylsul ony pi peridi n-4-yl -1H indazol e;
5- nethoxy5+ménn@hyh11(yéphﬁmfﬂwwbsﬁﬂ£dnﬁl&FI{(Imﬂk@4trimethyl-
1,2,3,6-tetrahydro-pyridin-4-yl)-1H| dazo
1- (napht h- 1-y| iumn%se%riay%m%- %p?';n 41%131101%013'
pyrrolsof 23 3(9&@{&@1 nflsuﬁf&zﬁp)anz 4 ylpﬂer{éappi haée;yalﬁlﬂ fywnyl g 1H-i ndol e;

3-azepan- 4 or o- 5-net hyl - benzo[ b] t hi en- 2
yl sul fonyl ) - 5- pYnnmboi¥+3fh&pxrldnmp,

o[- (1- phenthyl-2. 3 &) T SbRAMEr JHt ASRPI - Vlad el o
3-[1-(3, 33dwep£uywuyyli &&kﬂﬂré%hﬁt}&@fblﬂéﬁﬂiﬁmﬁhﬁerﬂj*
1- (napht h- 2-yl sul fonyl ) - 1H-i
(2, 3-di chl or}éb%%@%m)fo%yffl)u%r?ﬂfhe%li‘f%ﬁ?l%r 3,6,7 15
etraﬁydr@ 5t azephande i) -1k rffﬂé&géﬁ&dfyfiﬁhé%épln 4-yl) -indole-
[ (3-chl or 0- 5- et hoxyphenyl sul fonyl)]-3-1 2, 2-di net hy
, 3,6, 7-t et r ahydswel iohpkbpiwideyine 5- f | uor o- 1H—|ndole
a

zepan- 4- Yi ?3f£Uglmeéh§fﬁﬁﬁ§fi?5y%?§J45¥Q%}aﬁ§é£o‘¥ﬁ Hzepin-4-yl] -

- (naphth-2-ylsulfonyl) -1H-indole;

1-
t

1-
2
3-

1-(2,3-dichlorophenylsulfonyl)-3-(1-methyl-2,3,6,7-
15 tetrahydro-1H-azepin-4-yl) -1H-pyrrolo[2,3-]pyridine;
1-[(3-chloro-5-methoxyphenylsulfonyl)]-3-(2,2-dimethyl-
2,3,6,7-tetrahydro-1H-azepin-4-yl)-5-fluoro-1H-indole;
3-azepan-4-yl-5-fluoro-1- (naphth-2-ylsulfonyl) -1H-indole;
l1-benzenesulfonyl-3-piperidin-3-yl-1H-indole;
20 1-(4-isopropyl-benzenesulfonyl)-3-piperidin-3-yl-1H-indole;
1- (5-chloro-thiophene-2-sulfonyl) -3-piperidin-3-yl-1H-
indeole;
1- (3-chloro-benzenesulfonyl)-3-piperidin-3-yl-1H-indole;
-(3,4-difluoro-benzenesulfonyl) -3-piperidin-3-yl-1H-indole;
25 1-(4-trifluoromethoxy-benzenesulfonyl)-3-piperidin-3-yl-1H-
indole;
1- (4-methoxy-benzenesulfonyl)-3-piperidin-3-yl-1H-indole;
1-(4-trifluoromethy-benzenesulfonyl) -3-piperidin-3-yl-1H-
indole;
30 1-(3-chloro-4-methyl-benzenesulfonyl)-3-piperidin-3-yl-1H-

indole;
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1- benzenesul f onyl - 3- pi peridi n-3-yl -1Hindol e; 20

1- (4-isopropyl -benzenesul fonyl ) - 3-pi peridi n-3-yl -1Hi ndol e;

1- (5- chl ovoe2/b51853hene- 2- sul f onyl ) - 3- pi peri di n- 3-yl - 1H | nBOT/®S01/47935
1- (3-chl oro- benzenesul f onyl ) - 3- pi peri di n-3-yl - 1Hi ndol e;

1- (3, 4-di fl uoro- benzenesul fonyl ) - 3- pi peridin-3-yl-1Hindole; 25
1-(4-trifluoromethoxy-benzenesul fonyl)-3-pi peridin-3-yl-1H indole;

1- (4- met hoxy- benzenesul fonyl ) - 3- plperldln 3-yl -1Hi ndol e;

1- (4-tri flluéﬁ?@tq"ﬁpm HOHRH yl@@%ﬂﬁﬁt&ﬁ@lwl 11—1 Hw@lns*o

1- (3-chl oro-4- hy. esul fonyl ) - 3-pi peridin-3-yl - i ndol e; -16 WO
0o 05837 PCrT LSO TR

1-(2- chIGI{%ZLﬁapHﬂhyﬂénﬁﬁdmmodymtﬁaupmﬁanQMQ—x%xﬁ¢kﬁ4ﬂﬁd®1e3 yl - 1Hi ndol €;
1-(2- naphth | enesul f onyl ) - eridj 1H i ndo

1- (5- chl o ol B-GRY IR ~HEMAd ﬂ%ﬂé Oﬁh%ﬁjséf%lyl -3-

prp

I per isdi n- 3- yl-ﬂéf'ﬂ%ﬂ— - 1H indole
1-(2, 6- dlchloro I mdazo[ 2, 1 b]thlazole 5- sulfonyl) 3-

p|per|d|nLBGylsliiqhknﬂqumldazo[2 1-blthiazole-5-sulfonyl) -

2-chl oro-3-(3 erli Jn d sul fonyl)-imdazol 1, 2 a]pyrldlne 10
2-chl oro-3-(3pgpge]ﬁ g}y]I-lncﬁdeH ‘sul fonyl)- benzo [d] imdazo [2, 1-D]

t hi azol e;2-dnl(ckd W(mpmmﬁmd}é%ﬂplmﬂrﬂcdiﬂ-)&iydidﬂﬂo [1,2-
pyrrol o[ 2, 3-b] pyridine;
1- (5- chl or o- t RIGPASHELE Sul f onyl ) - 3- pi peri din-3-yl -1H 15 pyrrolo [2, 3-b]

PYri digh€;3_chloro-3- (3-piperidin-3-yl-indole-1-sulfonyl) -
benzo [d] imidazo[2,1-blthiazole;
1- (4-isopropyl-benzenesulfonyl) -3-piperidin-3-yl-1H-
pyrrolo[2,3-b]pyridine;
- (5-chloro-thiophene-2-sulfonyl) -3-piperidin-3-yl-1H-
15 pyrrolo[2,3-blpyridine;
- (3-chloro-benzenesulfonyl) -3-piperidin-3-yl-1H-
pyrrolo[2,3-b]lpyridine;
-(3,4-difluoro -benzenesulfonyl)-3-piperidin-3-yl-1H-
pyrrolo[2,3-b]lpyridine;
20 1-(4-trifluoromethoxy-benzenesulfonyl)-3-piperidin-3-yl-1H-
pyrrolo[2,3-blpyridine;
-(3-chloro-4-methyl-benzenesulfonyl)-3-piperidin-3-yl-1H-
pyrrolo(2,3-blpyridine;
1-(2-chloro-4-trifluoromethyl-benzenesulfonyl) -3-piperidin-
25 3-yl-1H-pyrrolo([2,3-blpyridine;
- (2-naphthylenesulfonyl) -3- piperidin-3-yl-1H-pyrrolo[2,3-
blpyridine;
1- (5-chloro-3-methyl-benzo [b] thiophene-2-sulfonyl)-3-
piperidin-3-yl-1H-pyrrolo[2,3-b]lpyridine;
30 2-chloro-3-(3-piperidin-3-yl-pyrrolo(2,3-blpyridine-1-

sulfonyl) -imidazo[1,2-a]pyridine;
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1- (3-chl oro- benzenesul fonyl ) - 3- pi peri di n-3-yl -1H pyrrol o[ 2, 3-b] pyridine;
1-(3,4-difluoro -benzenesul fonyl)-3-piperidin-3-yl-1H pyrrol o[ 2, 3-Db]

pyri di ne;w@02/a5183v-t ri f | uor onet hoxy- benzenesul f onyl ) - 3- pi ppeT/@sor43938 - 1H
pyrrol o[ 2,3-b] pyridine;

1- (3-chl oro- 4- et hyl - benzenesul fonyl ) - 3- pi peri di n-3-yl -1H pyrrol o[ 2, 3- b]
pyridine; 1-(2-chloro-4-trifluoronethyl- benzenesulfonyl) 3 piperidin- 25
3-yl -1 Hpyrrol o[ 2, 3-b] pyri di ne; 1-(2-naphthyl enesul fonyl
plperldlﬂdﬁhﬂon9+%nwirﬂxH6¥¥ﬁlﬂﬂ lidivygolo[2,3-blpyri lne 1-

1- (5-chl oro- 3- pglf enzol b ul | )
pi peri di n- 3- yI é/r?flgolrboe[qu%hg]%%}%%%n[% E éjdoé}yla?zo?ie’
2- chl or 0-&3 (thepiglerimh dedd-ida iy radg{ptadbile malitdi nehdresifl f onyl ) -i ni dazo
[1, 2-a] pyridine; -17 WO 02/051837 PCT/ US01/ 47935
2-chl oro-3-(3-piperidin-3-yl-pyrrol o[ 2, 3-b] pyridine-1 sulfonyl) -benzo [d]
imdazo [2, 1-b] thiazole; or the pharnmaceutically acceptable salts
thereof. 5 This invention also provides processes for preparing conpounds
of formula (1) which processes conprise one of the follow ng: 10 a)
reacting a C%@P%PT%Gghgngngf%o £¥o%1 es(gggg%%sesm%or preparing
compounds of formula (I) which processes comprise one of the
following:
10

a) reacting a compound of formula

wherein W, X, Y, Z, Ri;, Rz, Ry and R, are as defined herein,
with an appropriate sulphonylating, acylating,
15 carbamoylating, thiocarbamoylating or alkylating agent
containing the group:
Rs-Q-
where Ry 1s as defined above and Q is S0,, CO, CONR,;, CSNR3s
or CH, ; said reactants protected on reactive sites and/or
20 on reactive substituent groups as required, and removing any
protecting groups to give a corresponding compound of

formula (I);

or

25 b) removing a protecting group from a compound of formula

-18-



/I X NRL Hwherein W X, VY, Z, Rl, R2, R3 and R4 are as defined herein
wi th an appropriate sul phonyl ating, acylating, 15 carbanoyl ating,
t hi ocar banoyt/etigsrg or al kyl ati ng agent contai ni ng the grpOpUSRB7G35 wher e
R8 is as defined above and Qis SO2, CO CONR24, CSNR25 or CH2 ; said
reactants protected on reactive sites and/or 20 on reactive substituent
groups as required, and renoving any protecting groups to give a
correspondi ng conpound of fornmula (1); or 25 b) renobving a protecting
group froma conpound of forrmula -18 WD 02/ 051837 PCT/ USOL/ 47935 Y~ Z
R2 (CRBRA)n w X NR QR5 wherein Q W X Rl, R, R3, R4 and RS are as
defined herein and one of Y and Z is NSWwhere Gis a protecting group
5 and the other is CRORLO or 2R13 as approffriate to give a conpound of
formula (1) wherein Yor Zis ; or c) Aalkyl@erirg, a conmpound of formula
(I') as defined in 10 above wherel RIT is hydrogen with an al kyl ating
agent of fornmula R8-L or R11-L erllrﬁdv is a leaving group, such

/

Jx N

\
R, Q—R;

wherein Q, W, X, R;, Rz, R3, Ry and Rs; are as defined herein
and one of Y’ and Z’ is N-G where G is a protecting group
5 and the other is CRgR;, or CR;;R;3 as appropriate to give a

compound of formula (I) wherein Y or Z is NH;

or
c) alkylating a compound of formula (I) as defined in

10 above wherein Rg or R;; is hydrogen with an alkylating agent
of formula Rg-L or R;;-L wherein L is a leaving group, such
as halogen, and Rg and R;; are each as defined in herein
excepting hydrogen, to give a corresponding compound of

formula (I);

15
or
d) converting a compound of formula (I) having a
reactive substituent group to a different compound of
formula I;

20
or
e) converting a basic compound of formula (I) to an acid
addition salt or vice versa.
or

25 f) isolating an isomer of a compound of formula (I) from a

mixture of isomers.
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as hal ogen, and R8 and R11 are each as defined in herein excepting

hydr ogen, to give a correspondi ng conpound of formula (1); 15 or d)
converti mgoaz/esasgound of formula (1) having a reactive SPOBUSGIINIS gr oup
to a different conpound of fornula I; 20 or e) converting a basic
conpound of forrmula (I) to an acid addition salt or vice versa. or 25 f)
isolating an isoner of a conmpound of fornula (I) froma mxture of

i soners. -19 WD 02/ 051837 PCT/ USOL/ 47935 Met hods for carrying out the
reacti ons descri bed above are well known to those skilled in the art

ondor e b WIS e herel i Ly Shnd N Lol S fepasd et ol

reactive subst| groups or es int

prior to geactédh Hryows e ©f tlagps opici lallesd pirottaod it Hidips drert to the

reaction conditions_and renoved after_ the reactjon. 10 I n, d il
}EﬁﬁVéhtlonal

conpoundst bFUSHER TSR MRTH nalP IR €M S e IRH AR
synt hat | ¢ SELOAS Sk i fued etk S ANKRLS SEPASNIOM AL SRLAKN

techniques. For exanple, conpounds of formula | wherein nis 17 Qis SO2;
Y is C|—|29r@t¢<st¢4H-pnairdr -to -reapiriewerhy useloublapinerr{dts preotad ing
pr epar ed Qy reactl ng a co ound QI f.or mul w th

groups

ine e reaction conc?itlons anda removed after

the reaction.

10 In detail, compounds of the invention may conveniently
be prepared using conventional synthetic methods and, if
required, standard separation or isolation techniques. For
example, compounds of formula I wherein n is 1; Q is SO;; Y
is CHz; Z is NH; and ---- represents a double bond (Ia) may

15 Dbe prepared by reacting a compound of formula II with a
protected 4- piperidone compound of formula III, such as 1-
t-butoxycarbonyl-4-piperidone, in the presence of a base to
give the protected tetrahydropyridinyl compound of formula
IV; sulfonating said formula IV compound to give the

20 protected 1l-sulfonyl derivative of formula V; and
deprotecting the formula V compound to give the desired
formula Ia product. Alternatively, the formula V compound
may be reduced to give the formula VI protected piperidin-4-
vyl derivative and deprotection of the formula VI compound

25 affords the compound of formula I wherein n is 1; Q is SO;;
Y is CH;, Z is NH; and ---- represents a single bond (1b).
The reaction schemes are shown in flow diagram I wherein G

represents a protecting group.
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protected 4- piperidone conmpound of forrmula Ill, such as 1-

t - but oxycar bonyl - 4- pi peri done, in the presence of a base to give the

pr ot ect edvo er/0:B37dr opyri di nyl conpound of formula 1V, subP€Duat41gessai d
formula I'V conpound to give the 20 protected 1-sulfonyl derivative of
formula V; and deprotecting the fornmula V conpound to give the desired
formula Ia product. Alternatively, the formula V conpound nay be reduced
to give the fornula VI protected eridin-4- yl derivative and
deprotection of the fornula W cﬁﬁﬁﬁﬁﬁﬂﬁords t he conpound of fornula
| wherein nis 1, Qis S2; Yis CH2, Zis NH, and ---- represents a
single bond (Ib). The reaction schenes are shown in flow diagram | wherein

G represents a protecting group. -20 WO 02/051837 PCT/ US01/ 47935 FLOW
DAGRAMI G NR2 OR2 C 1 W+ base ri ~-W XNN-X HGRH i

(1) (1) (I\/)Ri) NaH 2) RESCRCL .G NH N ReRR2 \ H
o O=- ¢

(In (11D (Iv)

1) NaH
2) RsSO,Cl

Hj, Cat.
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ww/ XNZXX NR- SO2R5 R \S02R5 (la) (V) H2, Cat. G ?Nl PN R2 R2 HC
X NRL\02R5 R \SO2R5 (Ib) (VI) -21 WD 02/051837 PCT/ USOL/ 47935

Commonl y waedofissrt ect i ng groups include t butyl carboxyl at BCT/HIS0IZ47D35 acet yl ,
benzyl oxycar bonyl, or any conventional group known to protect a basic
nitrogen in standard synthetic procedures. 5 The correspondi ng conpounds
of formula | wherein Zis NR11l and R11 is other than H nmay be prepared by
al kylating the formula la or Ib compound with an al kyl ati ng agent R11-

Hal , wherein Hpmenly ugd @rotedhing epe@ulsh includg Ustrated in flow

di agr am I%ﬁcfﬂ%ﬂfﬁ@%éﬂzyﬂ\ﬁ aloé/gé\)lfl ,2 %%léxiéﬁlbo\gyl ,X or )én\y Rt

SO02R5 Rt
conventional group known to protect a basic nitrogen in

standard synthetic procedures.

5 The corresponding compounds of formula I wherein Z is
NR;; and R;; is other than H may be prepared by alkylating
the formula Ia or Ib compound with an alkylating agent Rj;-
Hal, wherein Hal is Cl, Br or I. The reaction is
illustrated in flow diagram II.

10

FLOW DIAGRAM II

R] 1 —Hal

Y

Ry SO,R

(Ia) or (Ib) (Ic)

Similarly, commpounds of formula I wherein n is 1; Q is
SO,; Y is NH and Z is CH; (Id) may be prepared by reacting a
15 formula II compound with a protected 3-piperidone of formula
VII in the presence of a base to give the protected
tetrahydropyridinyl compound of formula VIII; reducing said
formula VIII compound via catalytic hydrogenation to give
the compound of formula IX; sulfonating the formula VIII or
20 IX compound to give the corresponding protected 1l-sulfonyl
derivative and deprotecting said derivative to give the
desired product of formula Id. The reaction sequence is

shown in flow diagram III wherein G represents a protecting

group.
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(la) or (Ib) (Ic) Simlarly, compounds of formula | wherein nis 1; Qis
S2; Yis NHand Zis CH2 (1d) may be prepared by reacting a 15 fornula |1
conpound wd vhossyr ot ect ed 3-pi peri done of fornmula VII i nPChEspwessnce of a
base to give the protected tetrahydropyridinyl conpound of fornula VIII;
reducing said fornula VIII conpound via catal ytic hydrogenation to give
the conmpound of formula |IX; sulfonating the fornmula VIIl or 20 | X conpound
to give the corresponding protected 1-sulfonyl derivative and deprotecting
said derivative to give the JddiWRPIHFFIMEITIIE fornula Id. The reaction
sequence is shown in flow diagramlll wherein Grepresents a protecting
group. -22 WD 02/051837 PCT/US01/47935 FLONDIAGRAMIIlI G I N R O RC
| i W+ base | /W R~ HNGRXH (Il) (VIl) (MI11) H2, Cat. I|\IG| N R2 ~

W
R, o
%fI\ i‘) base
W+ __oase
/ N
/< N N
R, H G

(In) (VII) (VIID)

Hz, Cat.

l1a) base

1b) RsSO,C1

2) H+ /{

X !
Rl SOzRS
(VIID) or (IX) (Id)
5 Compounds of formula I wherein n is 0, Q is SO,; Y is
CHy; Z is NH and ---- represents a single bond (Ie) may be

prepared by reacting a compound of formula II with a
protected maleimide in the presence of an acid to give the

compound of formula X; reducing the formula X compound with
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XNRH i (IX) GI H NN R2R 1 a) base 1b) RSS&CI \ WW~X N 2) H+
~XNRL HR S02R5 (VIIl) or (IX) (1d) 5 Conpounds of formula | wherein n
is 0, QiwoBImsI8W is CH2; Zis NH and ---- represents a BChghe/45035d (| e)
may be prepared by reacting a conpound of fornmula Il with a protected
mal eimde in the presence of an acid to give the conpound of formula X;
reducing the formula X conmpound with -23 WO 02/ 051837 PCT/ US01/ 47935
LiAlH4 to give the 3-pyrrolidinyl conmpound of formula XI and sul fonating

and depr ot £€11H & A% idRS ¢hibed herenrahave tem hma bife rdemungdxpr adyct of

formula le. hereact s.are shovmm%kiﬁg%%mlv%elnG

repr esent¥ %t(]e%ﬁl?fQSBdegﬁ’%cﬁfbe CHEEVAS R ECx \ H+ ~\
give the desired product of formula Ie. The reactions are

shown in flow diagram IV wherein G represents a protecting

5 group.
FLOW DIAGRAM IV
R,
X 4
+
/‘(X N
R; H )
(1)
LiAlH,
Ry N—G
1a) base §><
1b) R 1
) SSOZC ( | \W
2)H* /!X N
\ H
R SO,Rs R
(Ie) (XI)

10
Utilizing the reactions shown in flow diagrams I, II,
and III hereinabove and employing the appropriate
pyrrolidone or homopiperidone affords compounds of formula I
wherein n is 0 or 2 and Q is SO,. Compounds of formula Id
15 or Ie may be alkylated as shown in flow diagram III to give

the corresponding formula I products wherein Rg or Rj;; is
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Cl WNGr I WO~XNHXN RLORLH (Il) (X LIAIKA R2Z NHR2 NG
la) base ~c \ W1lb) R5S02C1 W X N2) HXNH R S02R5 R (le) (XI) 10
Utilizi ngvolhzosiexrct i ons shown in flow diagrans |, |1, anBCT/iOBoims3si nabove
and enpl oying the appropriate pyrrolidone or honopi peri done affords
conpounds of formula I wherein nis 0 or 2 and Qis SO2. Conpounds of
formula Id 15 or Ie nay be al kylated as shown in flow diagramlIll to give
the corresponding fornmula | products wherein R8 or R11 is -24 WO 02/051837

PCT/ USOL/ 41935 tdshe . t hesinpbuksmotinglsral1 4 of mslerdimheres md) i s CO
CONR24 or CH2 may Be prepalged llF)]g reacting the ,protﬁfted I nt er redi ate of
, ax R

formul a 15°NRgs) PT K2 gp % RFERHED PO rioiRT e ddhdit IS e, car banoy!
hal i de orint&ythedidtad | ¢, fsmpELt iWel WII Theke aanX Diviedh | tHeer at ur e

ﬂlegﬁf}Jgﬁésp%ggv%rnfagté‘tci%%c?z%f#]%ﬁfé’@r .ecérhoearﬁnc%rlmh'qaal j::d%COorrlpouﬂgysl of the
. geousty, e i'nventive conpound of formil'a“l" may
5 halide, respectively. These and other literature procedures
may be utilized to prepare the formula I compounds of the
invention.

Advantageously, the inventive compound of formula I may
be utilized in the treatment of central nervous system

10 disorders relating to or affected by the 5-HT6 receptor such
as motor, mood, psychiatric, cognitive, neurodegenerative,
or the like disorders. 1In particular, CNS disorders such as
anxiety, depression, schizophrenia, Alzheimer’s disease,
Parkinson’s disease, eating disorders, disorders related to

15 alcohol or drug withdrawl, sexual dysfunction, attention
deficit, memory loss or the like. Accordingly, the present
invention provides a method for the treatment of a disorder
of the central nervous system (CNS) related to or affected
by the 5-HT6 receptor in a patient in need thereof which

20 comprises providing said patient with a therapeutically
effective amount of a compound of formula I as described
hereinabove. The compounds may be provided via oral or
parenteral administration or in any common manner known to
be an effective administration of a therapeutic agent to a

25 patient in need thereof.

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

30 disorder, the judgment of the attending physician and the
like. 1In general, effective amounts for daily oral
administration may be about 0.01 to 1,000 mg/kg, preferably
about 0.5 to 500 mg/kg and effective amounts for parenteral
administration may be about 0.1 to 100 mg/kg, preferably

35 about 0.5 to 50 mg/kg.
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be utilized in the treatnment of central nervous system 10 di sorders
relating to or affected by the 5-HT6 receptor such as notor, nood,
psychi at wap2/exag37i t i ve, neur odegenerative, or the |ike dpeDUder«93sl n
particular, CNS disorders such as anxiety, depression, schizophrenia,
Al zhei ner's di sease, Parkinson's di sease, eating disorders, disorders
related to 15 al cohol or drug withdraw, sexual dysfunction, attention
deficit, menory loss or the like. Accordingly, the present invention

pr 0;“ de? qg?% n'EtﬂlpdaicftﬁIe%lt fﬁréé&faéérfrtgh@gcmp&@gﬂ%f e tihtreaRiitdralaraer vous
system related. to or ecte e r Iptorlnapatlent in
need t her¥BIiMki b Corfors \;'1315?/”&@4"5%%“ pa?ﬁtg’rﬁ WA £

t her apeutdambdyat iedri ecitily eoreuntmanfe aarorgratirchadf pflmmdcaadtmldescrl bed
her ei nabove,_.The compounds. be v ral r.al

adni ni st SO 0F 9 Any ESHhon rrapgcilcgorllcﬂ%g%\wt t% rgensee %}Q}e%tqon

adni niSst retoorded a nhmrr@mntuccaelgmmn@%tl% vﬁa{qfemorrmrlrﬁﬁd a hereof . The

t her apeut@gg}r&a/céﬁéf‘cfélw AU leé)Vdafi%Ciéxn 4t ard IS BN Ol sReci fic

CNS di sor may vary_accor to the specific condition(s) being

treated, 2he sq%@w&g% Qfndf ok ﬁséﬁ)éﬁsé?rrrmﬁd G FRame - t he severity

of the 30 disagshera ddieridsdgmantc0f1d atinding Hheengori ks dre i ke.
In general ef fective a Cgr%ﬂsﬁfor dall oral . adm nistration nay be about

0.01 to IEHROHGHG Ohrit fneabootht Y5 SB B0 kY Rt Sdve

amouni)s faat poe effiferatin@digentst,r aliulrmmmy:d)e mﬂmhllﬁ,z:bns) 100 ng/ kg

pr ef erablyu%? q_#% a%e%é g 2 Sriq% %a\é\QSOZIC%%&)q.g LPGH LA%%JJ 47935 In

act ual prac nvention
binders, tablet- dlSlntegratlng agents or encapsulating

materials. In powders, the carrier may be a finely divided
gsolid which is in admixture with a finely divided compound

15 of formula I. In tablets, the formula I 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 I compound. Solid

20 carriers suitable for use in the composition of the
invention include calcium phosphate, magnesium stearate,
talc, sugars, lactose, dextrin, starch, gelatin, cellulose,
methyl cellulose, sodium carboxymethyl cellulose,
polyvinylpyrrolidine, low melting waxes and ion exchange

25 resins.

Any pharmaceutically acceptable liquid carrier suitable
for preparing solutions, suspensions, emulsions, syrups and
elixirs may be employed in the composition of the invention.
Compounds of formula I may be dissolved or suspended in a

30 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,

35 sweeteners, flavoring agents, suspending agents, thickening
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admnistered in a solid or liquid form either neat or in conbination with
one or nore conventional pharmaceutical carriers or excipients.

Accor di ngv@ p2/051837pr esent i nvention 5 provi des a phar maceuPCT/aR1GONIFOSI ti on
whi ch conprises a pharnmaceutically acceptable carrier and an effective
anount of a conpound of forrmula | as described hereinabove. Solid carriers
suitable for use in the conposition of the invention include one or nore
substances which may also 10 act as flavoring agents, lubricants,

sol ubi | i zegént SUSESTEH Ny agpiSs, fld@5Si t gl ettt $6 o MmEwasi ozt sles,

bi nd t abl et - di t t I terials. |
powder s, THES CaT9 R ERLHES: B FS ot 5P i VPP L0l T W | S S i ur e
with a flmitya}dla'lfieﬂ @ oannd ﬂsﬁr@itémm&nﬂnlswat@bﬂetmcl&dﬁ formula |
d nRy t i
compoun ﬁ%%f&ﬂé&a%&ﬂéiﬁfn aa\’d&&gc g %sceaﬁé&ﬁé’ Ceogress' on

propertles A s e i ons an mpacted in t shape’ and si ze
desi r éd. @%Ahub@mﬁed%rxwﬁtlvﬂﬁfHE$¢ﬁSKabkynQﬂdﬂum)Q&fﬁﬂ%%mmyﬂ%dlght of the

formul a | commppand. s Spbi th?0, CIERESs Sﬁiﬁﬁm&r{&rmd{%ﬁlj&fé‘eal%m%“ on
of the invention include cal cjum phosphate neS|un1stearate talc

sugar s, I%%‘@o%‘élylébé@(ﬂ?na KR, %eﬂ‘a'tlgﬂy%%]l ul‘b%et eifet hyl cel | ul ose,
sodi um caddexyseivyd, cet leinse(e. @o Yﬂﬂ'aﬁydm{dtﬂid didEnltOV iTEldridig waxes

d h A I t.abl e | id
and, 1o SXEUARGE 25T esias: AvcRNeLIRCOHLEal) Y acaeRabl Ll Ul Gy gpr T
el i xil0s naysd»doenquhcxynehylesttdme DOTHD 53 tetchybfoltdrﬁa:e mnerutsoa;mOpyGorrpounds of

formul a | £py di ssol ved or suspended in a 30 pharmaceutically acceptable
Ier

|l iquid car such as water, an organic solvent, or a pharnmaceutically
accept abl e oi |Cgppositions of the invention which are sterile

solutions or suspensions are suitable for intramuscular,
intraperitoneal or subcutaneous injection. Sterile
15 solutions 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
20 thereof are set forth hereinbelow. The following examples
are merely illustrative and are not to be understood as
limiting the scope and underlying principles of the
invention in any way.
Unless otherwise stated, all parts are parts by weight.
25 The terms HPLC and NMR designate high performance liquid

chromatography and nuclear magnetic resonance, respectively.
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fat, or a mxture thereof. Said |iquid conposition may contain other

sui tabl e pharnmaceutical additives such as solubilizers, emulsifiers,

buf fers, woewetiszt i ves, 35 sweeteners, flavoring agents, BOBpSodi7azs agents,
t hi ckening -26 WD 02/051837 PCT/ US01/ 47935 agents, coloring agents,
viscosity regulators, stabilizers, osno-regulators, or the Iike. Exanples
of liquid carriers suitable for oral and parenteral adm nistration include
wat er (particularly containing additives as above, e.g., 5 cellulose
derivatives, preferably sodi um carfhgxmpethyl cellul ose solution), alcohols
(i ncl udi ng nonohydric al cohols and polyhydric al cohols, e.g., glycols) or
their derivatives, or oils (e.g., fractionated coconut oil and arachis
oil). ForPyepanatdog Qfdﬁﬂlﬁﬁmﬂn&-Wé)cérﬂeérthwm&éa oily
ester sug? as ethyl oleate or isopropyl nyristate. Conpositions of the
inventio %h are sterile solutions or suspensi ons are suitable for

i ntramuscul ar, intraperitoneal or subcutaneous injection. SiCerile 15
solutions may al so be admi nistered intravenously. Inventi conposi tions
suitable for oral administration may be in either |iquidjor Notid

conposition fotm For a nore cl gar understandi ng, er to

illustrate t vant i on nor early, spegific ex s \\200t her eof are
set forth h hel Sw. The fl | owiamg exarpres—ar e ke N1l ustrative and
are not to be™indejstood as iKmting the scope and undeﬁlylng principles

of the invention In any way. Wl ess otherwi se stated, all parts are parts
by wei ght.

A mixture of indole (3.14g) and N-methylmaleimide

(6.2g, 3 equiv.) in acetic acid is heated at 105°C for 16

hr, cooled to room temperature, held for 16 hr and filtered.
10 The filtercake is washed with acetic acid and dried to

afford the title product, 5.5g, identified by HPLC and mass

spectral analyses.

15 EXAMPLE 2

Preparation of 3-(l-methylpyrrolidin-3-yl)-1H-indole

O

N-CH; N-CH,
LiAlH,

TZ,. o
Z

20
A solution of 3-(1-H-indol-3-yl)-1l-methyl-pyrrolidine-
2,5-dione (l.4g) in tetrahydrofuran is treated with LiAlH,
(12 mL, 1.0M solution, 2 equiv), stirred at 50°C for 8 hr,

cooled to room temperature, quenched with water and 15%
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25 The ternms HPLC and NVR designate high performance [iquid chromatography
and nucl ear magnetic resonance, respectively. -27 WO 02/051837

PCT/ USO1 MG 986518EXAMPLE 1 Preparati on of PCT/US01/47935
3-(1HIndol -3-yl)-1-nethyl pyrrolidine-2,5- dione O N CH3 N CH3CO2H +
NCH3 N HH 5 OA mxture of indole (3.14g) and N-nethyl mal eimde (6. 2g,
3 equiv.) in acetic acid is heated at 105C for 16 hr, cooled to room
tenperature, held for 16 hr and filtered. 10 The filtercake is washed with
acetic aciahemis dfa@l asl Gfftered he The Ifd dnsdiretis imEd iQvan MaS8d by

HPLC and mass, s ral_analy r.eparati
3-(1-net hai/rf pycrorr%)clpe:%lg#rna-at?}eicgIJ)Iz 1‘&6(’%%(])5% e%@%ﬁ%tﬂlﬁh% as 3y (~: N
H 20 oil, 1.1 g, identified by HPLC and mass spectral analyses.

5 EXAMPLE 3

Preparation of 3-(l-methylpyrrolidin-3-yl)-1-[4-

(methylphenyl) sulfonyl] -1H-indole

- CH3 - CH3
la) NaH
A\ -~ A\
g 1b) H3C< >— S0O,Cl1 Il\]

A solution of 3-(l-methylpyrrolidin-3-yl)-1H-indole

10

(50.1 mg, 0.25 mmol) in tetrahydrofuran is treated
sequentially with NaH (60% dispersion in mineral oil, 0.75
15 mmol) and 4-methylphenylsulfonyl chloride (47 mg, 0.25
mmol), stirred for 12 hr and concentrated in vacuo to give a
residue. Purification of the residue by HPLC affords the
title product as a solid, characterized by HPLC and mass
spectral analyses, [M+H] 355.15, LCMS! retention time 1.82

20 min.

1LCMS conditions: HP1100 MSD system; Waters Xterra Cl8, 2
mm X 50 mm ID, 5 uM column; 10 ul injectin; Solvent A:
0.02% TFA/water; Solvent B:0.02% TFA/acetonitrile;
25 Gradient: Time 0: 95% A; 0.3 min: 95% A; 5 min: 10% A,
Flow rate 1 mL/min; Detection: 254 nm DAD.
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A solution of 3-(1-Hindol-3-yl)-1-nmethyl-pyrrolidine- 2,5-dione (1.4g) in
tetrahydrofuran is treated with LiAIH4 (12 nL, 1.OMsolution, 2 equiv) ,
stirred avobD@183r 8 hr, cooled to roomtenperature, quench@&domi7bis wat er
and 15% -28 WD 02/ 051837 PCT/ USOL/ 47935 aqueous NaOH and filtered. The
filtrate is dried over MgSO4 and concentrated in vacuo to afford the title
product as an oil, 1.1 g, identified by HPLC and mass spectral analyses. 5

EXAMPLE 3 Preparation of 3-(1-nethyl {rrol idin-3-yl)-1-[4- (nethyl phenyl)
sul fonyl]-1Hindol e N-CH3 N CH3 EE’:X;H.%BE.H&I:BJZ H3C \ S02C1 O:N O :NH s
/ CH3 10 A solution of 3-(l-nmethylpyrrolidin-3-yl)-1Hindole (50.1
0.25 mmol ) in tetrahydrofuran is treated sequentially with NaH (60%
di sper si @reépara tissmloHil - (XrysullF ampl)) - 3N dsuted i ytiesingysudldrldin -
chl ori de §47 g: 0.25 _mmol), stirred for 12 hr and concentrated in vacuo
to give &= 1o fication of the residue by HPLC affords the title
produgt as a solid, characterized by HPLC and nass spectral analyses,
[ MMH] 355. 15, LCMB' retention time 1.82 20 mn. 1LCMS conditions: HP1100
MBD system Waters Xterrg Cl8, 2 nmm X méHD, 5 uM colu 10 uL
injectin; Solvent A 1()').\ JFA/ wat er ; SofNiBht B: 0. 02% TFALacAtBnitril e;

AN 0 1) NaH

N 2 LiAlH, N 2) RsSO,CI
H

|
SO;Rs

Using essentially the same procedures described in
Examples 3, 4 and 5 and employing the appropriate maleimide
10 and suitable arylsulfonyl chloride the compounds shown in
Table II are prepared and identified by HPLC and mass
spectral analyses. (LCMS')

1LCMS conditions: HP1100 MSD system; Waters Xterra C18, 2
15 mm X 50 mm ID, 5 uM column; 10 ul injectin; Solvent A:
0.02% TFA/water; Solvent B:0.02% TFA/acetonitrile;
Gradient: Time 0: 95% A; 0.3 min: 95% A; 5 min: 10% A,
Flow rate 1 mL/min; Detection: 254 nm DAD.

20
Table II
N-Rg
N
D
SO,Rs
Ex. LCMS
No. Rg RS M+H (min)
4 methyl 4-fluorophenyl 359 1.78
5 methyl 4 -methoxyphenyl 371 1.82
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25 Gradient: Time 0: 95%A;, 0.3 min: 95% A, 5 mn: 10%A Flowrate 1
mL./ m n; Detection: 254 nm DAD. -29 WO 02/051837 PCT/ US01/ 47935 EXAMPLES
4- 27 Prepeoar/vzass7of 1- (Aryl sul fonyl)-3-(N-substitut ed- pyrPot/iudoim793s
3-yl)-1H1Indole 5 OCNNR8 NNR8 i) XNR8' O _/ I 1) NaH N 2) Li AlH4 N
2) R5S2CI N H SO2R5 Using essentially the same procedures described in
Exanples 3, 4 and 5 and enpl oying the appropriate naleimde 10 and suitable
aryl sul fonyl chloride the conpounds shown in Table Il are prepared and
identified by HPIC and mass spealleIhnegente’d) (| VS ) 11 CMS conditi ons:
HP1100 MSD system Waters Xterra C18, 2 mmx 50 mMmm I D, 5 uM colum; 10
uL injectin; Solvent A: 0.02% TFA/ watef; SbiRsent B: 0. 02% TFA/ acetonitrile;
Gadient: Time 0: 95%A; 0.3 mn_~9 ; 3 mn: 10% A Flowrate 1 ni/mn;
~ | SO2R5

Det ection: 254 nm DAD. 20 Tabl e
SORs
Ex. LCMS
No. Rg R5 M+H (min)
6 methyl 4-chlorophenyl 375 1.90
7 methyl 5-chlorothien-2-yl 381 1.94
8 methyl 2-naphthyl 391 2.05
9 methyl 4-anilinyl 356 1.58
10 methyl 3,4-dimethoxyphenyl 401 1.74
11 methyl 3,4-dichlorophenyl 409 2.07
12 methyl 4,5-dichlorothien-2-yl 415 2.14
13 methyl 2 -bromophenyl : 419 1.84
14 methyl 2-amino-4-methylthiazol- 377 1.53
5-y1
15 - methyl 5-chloro-3-methyl-1- 445 2.28
benzothien-2-yl
16 methyl 4-iodophenyl 467 1.88
17 methyl 2-iodophenyl 467 2.00
18 benzyl 4 -methylphenyl 431 2.17
19 benzyl 4 -methoxyphenyl 447 2.14
20 benzyl 4 -aminophenyl 432 1.68
21 benzyl 3,4-dichlorophenyl 487 2.40
22 benzyl 2-bromophenyl 495 2.15
23 benzyl 2-amino-4-methylthiazol- 453 1.60
5-yl
24 benzyl 5-bromothien-2-yl 501 2.30
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Ex. LCMS

N-R8 N woatm837 Ex. LCMS No. R8 R5 M+H (min) 6 net hyl pdrwkéiorregshenyl
7 methyl 5-chlorothien-2-yl 381 1.94 8 nethyl 2-naphthyl 391

375 1.90

No. R8 R5 MtH (mn) 4 nethyl 4-fluorophenyl 359 1.78 5 nethyl
4- net hoxyphenyl 371 1.82 -30 WO 02/ 051837 PCT/ US01/ 47935 Table Il (cont'd)

2.05 9 nmethyl 4-anilinyl 356 1.58 10 nethyl 3, 4-di nmet hoxyphenyl 401 1.74

11 net hyl
2.14 13

377 1.53 _5-yl 15 methyl 5-chl ffakke ek higant'dias 2 28 henzot hien- 2-yl
met hyl 4- \ odophenyl 467 2.00 18 benzyl
4- met hyl phenyl 431 2.17 19 benzyl

4- am nophenyl 432 1.68

3, 4-di chl orophenyl 409 2.07 12 nethyl 4,5-dichlorothien-2-yl

415

nmet hyl 2-bronophenyl 419 1.84 14 methyl 2-am no-4-nethylthiazol -

| odophenyl 467 1.88 17 nethyl

4- et hoylyphenyl 447 2.14 20 benzyl

SO,R;
Ex. LCMS
No. Rg R5 M+H (min)
26 benzyl 4 -iodophenyl } 543 2.21
27 benzyl 2-iodophenyl 543 2.34
5 EXAMPLE 28
Preparation of 3-(l1-Benzyl-1,2,5,6-tetrahydro-pyridin-3-yl) -
1H-indole
N
. s
D - 00 — 18
N
N
H 0 H
10
A mixture of indole (2 g, 17 mmol) and 1l-benzyl-
piperidin-3-one hydrochloride hydrate (7.7 g, 34 mmol) and
2N KOH/isopropanol is heated at 80°C for 14 hours, cooled to
room temperature, poured over ice/water and extracted with
15 ethyl acetate. The extracts are combined, washed with

water, dried over Na,S0, and concentrated in vacuo to afford
the title product, identified by HPLC and mass spectral

analyses.

-32-
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21 benzyl 3, 4-dichlorophenyl 487 2.40 22 benzyl 2-bronophenyl 495 2.15 23
benzyl 2-am no-4-nethylthiazol- 453 1.60 5-yl 24 benzyl 5-bronothien-2-yl
501 2. 30 wo 8410313702/ 051837 PCT/ US01/ 47935 Table 11 (contPdy/UBhIRE9I35O N |
SO02R5 Ex. LCM5 No. R8 RS MtH (min) 26 benzyl 4-iodophenyl 543 2.21 27
benzyl 2-iodophenyl 543 2.34 5 EXAMPLE 28 Preparation of
3-(1-Benzyl-1,2,5,6-tetrahydro-pyridin-3-yl)- 1Hindole N NHOH 10 A

m xture of indole (2 g, 17 mmol) and 1-ben%¥I- pi peri di n- 3-one

hydrochl oride hydrate (7.7 g, 34 nBEANPRREY9 ON KOH i sopropanol is heated at
80C for 14 hours, cooled to roomtenperature, poured over ice/water and
extracted with 15 ethyl acetate. The extracts are conbi ned, washed with

wat er, drPeepbawatidiais3 dhibemitionI atledlHnindwm to afford the title
product, identified by HPLC and mass spectr al

Zm

W
T Z

A mixture of the 3-(1l-benzyl-1,2,5,6-tetrahydro-
pyridin-3-yl) -1H-indole obtained in Example 28 and 10%
palladium on carbon in a mixture of formic acid and methanol

10 is stirred at room temperature for 3 days and filtered
through celite. The celite is washed with methanol. The
filtrates are combined and concentrated in vacuo to afford
the title product, identified by HPLC and mass spectral

analyses.
15
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anal yses.

-32 WO 02/ 051837 PCT/ US01/ 47935 EXAMPLE 29 Preparation of

3-Piperidin-3-yl-1Hindole _ H NN NN5HH A mxture of the

3- (1- benayb 04985, 6-t et r ahydr o-

28 and 10% palladiumon carbon in a mxture of formc acid and net hanol
is stirred at roomtenperature for 3 days and filtered through celite. The
celite is washed with nethanol. The filtrates are conbi ned and
concentrated in vacuo to afford the title product, identified by HPLC and
mass spectral anal yses. 15 -33 WERMBEERY pCT/ US01/ 47935 EXAMPLE 30

Preparat i

on of 3-(1HIndol-3-yl)-piperidine-l-carboxylic acid tert-butyl

ester 5 BOC HNO(t-BuCO2 NN HH

10

15

Preparation of 3-(1H-Indol-3-yl)-piperidine-1l-carboxylic

acid tert-butyl ester

BOC

Zmo
4

O(t-BUCO)z‘

A solution of the 3-piperidin-3-yl-1H-indole obtained
in Example 29 in acetone/water (1:1) at 0°C is treated with
di-tert-dicarbonate (4.1 g, 18.7 mmol) and K,CO; (11.75 g,
85 mmol), stirred for 2 hours while warming to room
temperature, and concentrated in vacuo. The resultant
aqueous mixture is extracted with ethyl acetate. The
extracts are combined, dried over Na,SO, and concentrated in
vacuo. The resultant residue is purified by column
chromatography (silica gel, 1% NH,OH in MeOH:CHCl,;, 0:100 to
10:90 as eluent) to afford the title product, 1.25 g,

identified by HPLC and mass spectral analyses.

~34-

pyridin-3-yl)-1H i ndol e ob¢HUSEd7935 Exanpl e

10



A solution of the 3-piperidin-3-yl-l1Hindole obtained in Exanple 29 in
acetone/water (1:1) at 0OCis treated with 10 di-tert-dicarbonate (4.1 g,
18. 7 nmolWo anes1KZCO3 (11.75 g, 85 nmol), stirred for 2 hpOr@seti7bas war m ng
to room tenperature, and concentrated in vacuo. The resultant aqueous

m xture is extracted wth ethyl acetate. The extracts are conbined, dried
over Na2SO4 and concentrated in 15 vacuo. The resultant residue is purified
by columm chromat ography (silica gel, 1% NHAOH in MeOH:. CHC13, 0:100 to

10: 90 as eluent) to afford the tit , 1.25 g, identified by HPLC
and mass spectral anal yses. -34 WD 02/051837 PCT/ US01/47935 EXAMPLE 31
Preparation of 1-Benzenesul fonyl-3-piperidin-3-yl-1Hindole BOC H N 1a)
KO - Bu / PréppfatSiRtiof N BinidGlesul o073 Aigpdwddion Dfyl-1H-indole
3-(1Hindol -3-yl)-piperidine-I-carboxylic acid tert-butyl ester (75 ny,
0.25 mmol ) and phenyl sul fonyl chloride (50 nmg, 0.27 mmol) in
tetrahydrofuran (THFBo@t room tenperature is treated with potassium
tert-butoxide (0.275|/10 nL, 1 Msolution in THF, 0.275 nmal), shaken at
room tenperature folN<16 hours, treated with HCL (4 N in Nigxane, 0.5 nlL),
shaken for 2 hours{and oncentrated in vacuo to

12) KOt-Bu
16)¢D—S0,C1 \

L.
' o

2) HCI N
é

Or——< >
5

A solution of 3-(1H-indol-3-yl)-piperidine-1l-carboxylic
acid tert-butyl ester (75 mg, 0.25 mmol) and phenylsulfonyl
chloride (50 mg, 0.27 mmol) in tetrahydrofuran (THF) at room
temperature is treated with potassium tert-butoxide (0.275

10 mL, 1 M solution in THF, 0.275 mmol), shaken at room
temperature for 16 hours, treated with HCl (4 N in dioxane,
0.5 mL), shaken for 2 hours and concentrated in vacuo to
give a residue. Purification of the residue by HPLC*
affords the title product, characterized by HPLC and mass

15 spectral analyses [M+H] 341.45, LCMS®? retention time 1.67

min.

'HPLC conditions: Gilson Preparative HPLC system; YMC Pro
C18, 20 mm x 50 mm ID, 5uM column; 2 mL injection; Solvent
20 A: 0.02% TFA/water; Solvent B:0.02% TFA/acetonitrile;
Gradient: Time 0: 95% A; 2 min: 95% A; 14 min: 10% A, 15
min: 10% A, 16 min: 95% A; Flow rate 22.5 mL/min;
Detection: 254 nm DAD.

25 2LCMS conditions: HP1100 MSD system; Waters Xterra C18, 2
mm X 50 mm ID, 5 uM column; 10 ul injectin; Solvent A:
0.02% TFA/water; Solvent B:0.02% TFA/acetonitrile;
Gradient: Time 0: 95% A; 0.3 min: 95% A; 5 min: 10% A,
Flow rate 1 mL/min; Detection: 254 nm DAD.
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give a residue. Purification of the residue by HPLC affords the title
product, characterized by HPLC and mass 15 spectral anal yses [ MtH] 341. 45,
LCVS2 retvedd?/ofisd7ine 1.67 mn. 1HPLC conditions: G| son Reepasiatnise HPLC
system YMC Pro Cl18, 20 nmx 50 mm I D, 5uM columm; 2 nL injection; Solvent
20 A0 0.02% TFA/ water; Sol vent B:0.02% TFA/ acetonitrile; Gadient: Tine O:
95% A; 2 mn: 95% A, 14 mn: 10% A, 15 mn: 10% A, 16 mn: 95%A;, Flow
rate 22.5 nmL/mn; Detection: 254 nm DAD. 25 2LCMS conditions: HP1100 MsD
system Waters Xterra C18, 2 mBEXRMRLE$N3I3SE uM col um; 10 ul injectin;
Sol vent A:  0.02% TFA/ wat er; Sol vent B:0.02% TFA/ acetonitrile; Gadient:
Time 0: 95% A, 0.3 min: 95% A, 5 mn: 10%A Flowrate 1 nL/mn;

Det ecti on: Pbdpamatidh o851 Vi Wd WIBAGRY] FCTH 180 diz030- y IDVHIEIS 132 - 57
Preparation of 1-Arylsulfonyl-3-piperidin-3-yl-1Hindole BOCH NN 1|a)
base I b) RSSO2C1 N 2) HO X HX N 5 SO2R5 Using essentially the sane
procedures descri bedgoo Exanpl es 28-31 and enpl oyi ng the appropriate indole
or azai ndol e subst rNhte and a suitable arylsul fonyl chloride the

N
1a) base
= | 1b) RsSO,Cl = |
« -
% \g 2) HCI \X N
|
5 S02R5

Using essentially the same procedures described in

Examples 28-31 and employing the appropriate indole or
azaindole substrate and a suitable arylsulfonyl chloride the
10 compounds shown in Table III are prepared and identified by

HPLC and mass spectral analyses. (LCMS')

1LCMS conditions: HP1100 MSD system; Waters Xterra C1l8, 2 mm
X 50 mm ID, 5 uM column; 10 ulL injectin; Solvent A: 0.02%
15 TFA/water; Solvent B:0.02% TFA/acetonitrile; Gradient:
Time O0: 95% A; 0.3 min: 95% A; 3 min: 10% A, Flow rate 1
mL/min; Detection: 254 nm DAD.
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10 conpounds shown in Table Il are prepared and identified by HPLC and
mass spectral anal yses. (LCVM5S') 1LCMS conditions: HP1100 MSD system Waters
Xterra CW8Q 02031837 X 50 nm I D, 5 uM colum; 10 uL injecti npCBokwett3sA: 0. 02%
15 TFA/ wat er; Sol vent B:0.0Z@@TFA/acetonitriIe; Gadient: Time 0: 95% A;
0.3 mn: 95% A, 3 mn: 10%A Flowrate 1 nlL/mn; Detection: 254 nm DAD.
-36 WD 02/051837 PCT/US01/47935 Table Il H N X N SO2R5 Ex. LCVMS No.
R5 X MtH (m n) 32 4-isopropyl phenyl CH 384 1.95 33 5-chlorothien-2-yl CH
382 1.83 _34 3-chlorophenyl CH 37dfablen I 3 4-difluorophenyl CH 377 1.79
36 4-trifluoronethoxyphenyl CH 425 1.94 37 4-net hoxyphenyl CH 371 1.76 38
4-trifluoronet hyl phenyl CH 409 1.94 39 3- éhl or o- 4- et hyl phenyl CH 390 1.96
40 2-chloro-4-trifluorophenyl CH 444 2.02 2-naphthyl CH 392 1.94 42
5-chl oro- 3-net hyl benzo[ B] - CH 446 2. 15 thieng-2-yl 43
2,6-dichloro-imdazo[2,1- CH 456 1.90 blithi g2ol -5-yl

% N
Sour,
Ex. LCMS
No. R5 X M+H (min)
32 4 -isopropylphenyl CH 384 1.95
33 5-chlorothien-2-yl CH 382 1.83
34 3-chlorophenyl CH 376 1.90
35 3,4-difluorophenyl CH 377 1.79
36 4-trifluoromethoxyphenyl CH 425 1.94
37 4 -methoxyphenyl CH 371 1.76
38 4-trifluoromethylphenyl CH 409 1.94
39 3-chloro-4-methylphenyl CH 390 1.96
40 2-chloro-4-trifluorophenyl CH 444 2.02
41 2-naphthyl CH 392 1.94
42 5-chloro-3-methylbenzo [B] - CH 446 2.15
thiene-2-yl
43 2,6-dichloro-imidazo(2,1- CH 456 1.90
blthiazol-5-yl
44 2-Chloro-imidazol[1l, 2- CH 416 1.72
alpyrid-3-yl
45 2-Chloro-benzo[d] imidazo- CH 472 1.92
[2,1-b]lthiazol-3-yl
46 4-isopropylphenyl N 385 1.95
47 5-chlorothien-2-yl N 383 1.63
48 3-chlorophenyl N 377 1.65
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44 2-Chloro-imdazo[1l,2- CH 416 1.72 a]pyrid-3-yl 45

2- Chl or o- benzo[d] i m dazo- CH 472 1.92 [2,1-b]thiazol-3-yl 46

4-1 sopropyo phrenigd7 N 385 1.95 47 5-chl orothien-2-yl N 383PAT/&301/4835

3-chl orophenyl N 377 1.65 -37 WD 02/051837 PCT/ USQOLl/ 47935 Table 111
(cont'd) H N N X SO2R5 Ex. LCM5 No. R5 X MtH (mn) 49
3,4-difluorophenyl N 378 1.62 50 4-trifluoronmethoxyphenyl N 426 1.94 51
4-trifluoronethyl phenyl N 410 1.86 52 3-chl oro-4-nethyl phenyl N 391 1.84
53 2-chlaro-4-trifluorophenyl Nable I0D (eRB diaphthy]l N 393 1 82 55

2, 6-dichloro-imdazo[2,1- N 447 2.13 Db]thiazol-5-yl 56

2-Chl oro-imdazo[1,2-a]- N 417 1.63 pyrid®H-yl 57 2-Chloro-benzo [d] - N
473 1.88 inidazo[2,1-b]thiazol-3-yl 5 N

g
Ny lf
SO,Rs
Ex. LCMS
No. R5 X M+H (min)
49 3,4-difluorophenyl N 378 1.62
50 4-trifluoromethoxyphenyl N 426 1.94
51 4-trifluoromethylphenyl N 410 1.86
52 3-chloro-4-methylphenyl N 391 1.84
53 2-chloro-4-trifluorophenyl N 445 1.99
54 2-naphthyl N 393 1.82
55 2,6-dichloro-imidazo[2,1- N 447 2.13
blthiazol-5-yl
56 2-Chloro-imidazo[1,2-a] - N 417 1.63
pyrid-3-yl
57 2-Chloro-benzo [d] - N 473 1.88

imidazo[2,1-blthiazol-3-yl
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-38 WD 02/051837 PCT/ US01/ 47935 EXAMPLE 58 Conparative Eval uation of 5-HT6
Binding Affinity of Test Conpounds 5 The affinity of test conpounds for

t he serotvomom0&E8¥HT6 receptor is evaluated in the fol |l ow POT/ENINGD3S
Cultured Hela cells expressing human cl oned 5-HT6 receptors are harvested
and centrifuged at | ow speed (1,000 x g) for 10.0 mn to 10 renove the
culture nedia. The harvested cells are suspended in half volune of fresh
physi ol ogi cal phosphate buffered saline solution and recentrifuged at the
same speed. This operation is redHYREE 9 coll ected cells are then
honogeni zed in ten volunes of 50 MM Tris.HC1 (pH 7.4) and 15 0.5 nM EDTA.
The honpgenate is centrifuged at 40,000 x g for 30.0 mn and the

pr eci pi tadcﬁn%'ﬁra(ml&e(m&dl.ua]m'fbmbiﬂaime{rs Eiddiing A ffestiyermdedeat 10 vol unes
of Tris. urfer and recentrifuged at the sane speed. The final pellet
is susperRBRPYBAS spaml| volune of Tris.HCL buffer and the 20 tissue
proteigh content is determned in aliquots of 10-25 Al vol unes. Bovine
Serum Al bumin is used as the standard in the protein determnation

accordi ng to tTre reffiod esel itwsst dondowds eforalthe BemitgininCiieiTe 193: 265

1951). Th | ume, of th . d cell, nmemb ' just i
oo 22 SR K AT DD e TGt udisaris (o L oFee B3har e
menbr ane SaspenNsireddithd Nkt aletidd d-ae irecedtidntad iHarke@udd vol umes

and stored at -70 Cuntil used in subsequent binding experinments. Binding
exper i nerad grentgerfugare®t ntey ggsmed (1,000 x g) for 10.0 min to

10 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.HCl (pH 7.4) and

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

20 tissue protein content is determined in aliquots of 10-25 ul
volumes. Bovine Serum Albumin is used as the standard in
the protein determination according to the method described

in Lowry et al., J. Biol. Chem., 193:265 (1951). The volume

of the suspended cell membranes is adjusted to give a tissue
25 protein concentration of 1.0 mg/ml of suspension. The
prepared membrane suspension (10 times concentrated) is
aliquoted in 1.0 ml volumes and stored at -70° C until used
in subsequent binding experiments.
Binding experiments are performed in a 96 well
30 microtiter plate format, in a total volume of 200 ul. To

each well is added the following mixture: 80.0 ul of
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30 microtiter plate format, in a total volune of 200 Al. To each well is
added the followng mxture: 80.0 Al of -39 WO 02/051837 PCT/ US01/ 47935

i ncubat i w0 bué51€37 nade in 50 nM Tris. HC1 buffer (pH 7.4) pcOus@i41935g 10. 0
mM MgCl12 and 0.5 nmM EDTA and 20 it of [3H]- LSD (S. A, 86.0 G /nmuol,

avai l abl e from Arersham Life Science), 3.0 nM The dissociation constant,
KD of the 5 [3H LSD at the human serotonin 5-HT6 receptor is.2.9 nM as
determ ned by saturation binding with increasing concentrations of

[ 3H] LSD. meubebéenoauffer nnadat td Y ™helr s il deffeon(@i 100. 0 Al of

tissue su k Nonspgci i ndi i etgﬁre i pr _of 10.0
M et hi ot %é%?%#RQBgThgétgs@coﬁ%oﬂn%g’ls&g)feg)sggﬁe iAn%éléi.]&tORﬁle&eflsjﬁgﬁ?The
reacti on Lspalsoned 86.protgedol n aveidalbke f Hrod Zomersamt L Hom

tenperature, at which tine, the_bound |igand- receptor_conplex is filtered
of f on a 96*%RFE) undffPIt¥r Tiend1SSRAtRE ﬂnF‘l’:‘PT%’?"T‘thte(Iﬁ) O@éﬁrﬁar vester. The

bound scomphiepedip Haugte mdhedidiglifislres rakbbpwed 9 8i b H_M%’ and the
radi oactivity is measured in a Packard TopCount(r) equipped wth six

phot onul t dgteznined eby osatundt epnt hendied t wbph ofncrgaGIngA cr osci nt (r) - 20
scintillant_to each. shal | pw sl I, Th uni fil.t.er plat.e.iis _heat-sealed and
count ed | 1Rt SBE BT EPETSh Ch ST Wi TS B A et P S RAF ChioVS | 6
Specific bindlngadotibe &5f HIGoreceptof tbssed i aesb@ssidhe Neidbecific
radi oact i vi tg_ bound | ess the anount bound in the presence of 10.0M

k

unl abel edPHBERISt HEpPRASEY Adi HY RS tPECSPRE3ebel Of0 vilf YRl tdmReMR at i ons
of teff COPROMAL: ! SokdpotiBt €25€0288eQ PRTEENS age Wi gheci fic binding in the
absence of test conpound. The results are plotted as | og % bound
The reaction is allowed to proceed in the dark for 120
min at room temperature, at which time, the bound ligand-

receptor complex is filtered off on a 96 well unifilter with

a Packard Filtermate® 196 Harvester. The bound complex

15 caught on the filter disk is allowed to air dry and the

radiocactivity is measured in a Packard TopCount® equipped

with six photomultiplier detectors, after the addition of

40.0ul Microscint®-20 scintillant to each shallow well. The

unifilter plate is heat-sealed and counted in a

20 PackardTopCount® with a tritium efficiency of 31.0%.
Specific binding to the 5-HT6 receptor is defined as

the total radiocactivity bound less the amount bound in the
presence of 10.0uM unlabeled methiothepin. Binding in the
presence of varying concentrations of test compound is

25 expressed as a percentage of specific binding in the absence
of test compound. The results are plotted as log % bound
versus log concentration of test compound. Nonlinear

regression analysis of data points with a computer assisted

program Prism® yielded both the ICs, and the K; values of

30 test compounds with 95% confidence limits. A linear
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versus | og concentration of test conpound. Nonlinear regression analysis
of data points with a conputer assisted programPrisnm(r) yielded both the
| C50 and wone2/#§18al ues of 30 test conpounds with 95% confi Benveol47a3st s. A
linear -40 WO 02/051837 PCT/US01/ 47935 regression line of data points is
plotted, fromwhich the 1C50 value is determ ned and the Ki value is
determ ned based wupon the followi ng equation: Ki = 1C0 / (1 + L/KD) 5
where L is the concentration_of the radioactive |igand used and KD is the
di ssoci atFesresnseantieg eheddty ity t1herloerpt ofromoth @xpritssed in
M US| ngrEhi $23583Y s Le-LRL KW B0aKt nuakbes, Aie 1 deiardinal andh sogpar ed
to those val’ues obt ai né %y representative conpounds known to

denonst r abpobi titk nflol bowirey &glHibisreceptor. The data are shown in Table 1V,
bel ow. Table 1V Test Conmpound 5-HI6 Bi mii' ng Ki (Ex. No.) (nM 42 61 8
3 91 105 11 3 12 4 13K 2% 47(3 ¥ L/Ko)

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

Using this assay, the following Ki values are
determined and compared to those values obtained by

10 representative compounds known to demonstrate binding to the

5-HT6 receptor. The data are shown in Table IV, below.

Table IV
Test Compound 5-HT6é Binding Ki
(Ex. No.) (nM)
4 2
6 1
8 3
9 1
10 5
11 3
12 4
13 1
16 1
17 2
18 8
20 1
21 15
22 14
23 3
24 9
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18 8 201 21 15 22 14 23 3 24 9 -41 W 02/051837 PCT/ US01/ 47935
Table IV (cont'd) Test Conmpound 5-HT6 Binding Kin (Ex. No.) (rim 31 2 32
5 33 3 wdo20518% 7 37 10 38 10 39 6 41 8 47 7 48 6rCrosapi’ass 6. 0
Loxapine 41.4 Methiothepin 8.3 Bronocriptine 23.0 M anserin 44.2

A zanzepine 19.5 As can be seen fromthe data in Table Il, the conpounds
of the invention denonstrate a high affinity for the 5-HT6

Table IV (cont’d)

Test Compound 5-HT6 Binding Ki

(Ex. No.) (nM)

31 2

32 5

33 3

34 2

35 7

37 10

38 10

39 6

41 8

47 7

48 6
Clozapine 6.0
Loxapine 41.4
Methiothepin 8.3
Bromocriptine 23.0
Mianserin 44.2
Olzanzepiﬁe 19.5

As can be seen from the data in Table II, the compounds
of the invention demonstrate a high affinity for the 5-HT6

5 receptor.
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5 receptor. -42 WD 02/051837 PCT/ US01/ 47935 WHAT IS CLAIMED I S: 1. The
present invention provides a conpound of formula |l Y.-Z RZ (CRBR4)n \X W
Y N RL XwpRpos18mherein Qis S02, CO CONR24, CSNR25 orPCFHRS01/4M355 N or
CR6; Xis Nor CR7; 10 Yis NR8 or CROR10 ; nis O or an integer of 1 or 2;
Zis NR11 or CR12R13 with the proviso that when nis 1, Q is SO, CO or

CH2 and Wis CR6 then Z nust be CR12R13 and with the further provisos that
when Y is NR8 15 then Z nust be CR12R13 and at |east one of Y and Z nust

be NR8 oryidfl ks Riafigemntk R7 are each independently H, hal ogen, CN,
0002R14 , CO2R15 , CONR29R30, CNRLI6NR17R18 , SOnR19, NR20R21, OR22, COR23
or a O -C6al kyl, C2-C6al kenyl, C2 20 Co6al kynyl, C3-C6cycl oal kyl

cycloheteroal kil , afyd pUsdifit SRR G PHEREE PdARRIURE Bibsti tut ed;

formula I

@
5
wherein
Q is S0,, CO, CONRj4, CSNRs or CH;;
is N or CRg;
is N or CRy;
10 is NRg or CRgRig;

is 0 or an integer of 1 or 2;

N B3 K X =

is NRi; or CRj2Ria with the proviso that when n is 1, Q
is S0,, CO or CH, and W is CR¢ then Z must be CR;zRi3
and with the further provisos that when Y is NRg

15 then Z must be CR;2Ri;3 and at least one of Y and Z

must be NRg or NRi;;
R;, R, and R; are each independently H, halogen, CN,
OCO2R14, COzR315, CONRjy5R39, CNR1gNR317R15, SOpRis, NR2oR21,
OR,;, CORz; or a C;-Cgalkyl, C,;-Cgalkenyl, C,-
20 Csalkynyl, C;3-C¢cycloalkyl, cycloheteroalkyl, aryl
or heteroaryl group each optionally substituted;
Ri, R4, Ro, Rio, Riz and R;3 are each independently H or
an optionally substituted C;-Csalkyl group;
Rs is an optionally substituted C;-Csalkyl, aryl or
25 heterocaryl group;

m is 0 or an integer of 1 or 2;
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R3, R4, R9, R10, R12 and R13 are each independently H or an optionally
substituted Cl-C6al kyl group; R5 is an optionally substituted Cl-C6al kyl,
aryl or waohetiesroaryl group; mis 0 or an integer of 1 oPCRUSIH#A33SVNO

02/ 051837 PCT/US01/47935 R6 is H, halogen, or an optionally substituted Cl1
C6al kyl , Cl1-C6al koxy, aryl or heteroaryl group; R8 and Rl1l are each

i ndependently H, CNR26NR27R28 or a Cl- C6al kyl, C3-C6cycl oal kyl,

cycl ohet eroal kyl, aryl or 5 heteroaryl group each optionally substituted,

R14, R15, R22 CisRaB afaq |d1d%@ﬁmiﬂﬁﬂ6n)él|ﬂy0rs%t1(&&ttle@n@ Ly
substituted O - C6a| K b( c? : C6a| I(%/ I oal kyl ,

cycl ohet er oal kyl , F’}yJ/ ¥lor Ch #géixﬁi &I(Y ©or 61%6[ p'R20 R21,
R26, R27, R28, R%&ﬂdl%ﬁeaéarleanhdepm&pmmntm,y d&NR)erNE;L-fR(;ngaiﬂ(yd CiR19 is
an opti onal | y sub t 1- yI hetero raq R24 and
R25 are each mdeé%ngﬂ ? gFl %‘?c%/é‘}ril opltl olriaﬁ%:lo ts,etfb%[ﬁ%yu (#%f Sl kyl,
aryl &r heteroarylhegremmrylarmf@up-eafé’prcegeimr@]dysmgisetmdjr a doubl e

bond; or the ere |so r eo r | hy,acgept abl e
salts thereof Sﬁ]ﬁ(’) §is Iﬁé%rrprzl)clpuﬁ)E 3a%g§r egBﬁ Fga%?gifignglltmg&e?ﬁ gR% and R2 are

i ndependent |y sel é@te]@rﬁ’ Wt% gem il Baidepilkerylosat koxy,
hydroxy and cyano cqalkynyl, Cs;-Cscycloalkyl, cycloheterocalkyl, aryl

or heteroaryl group;
10 Ris, Ri7, Ris, Ra2o0, R21, Ra2s, Ra27, Rag, Rz9 and Rsp, are each
independently H or C;-Cjalkyl;
Ris is an optionally substituted C;-Cgalkyl, aryl or
heterocaryl group;
Rys and Rys are each independently H or an optionally
15 substituted C;-Cgalkyl, aryl or heteroaryl group;
and
---- represents a single bond or a double bond; or
the stereoisomers thereof or the pharmaceutically acceptable

salts thereof.

20
2. A compound according to claim 1 wherein R; and R;
are independently selected from hydrogen, halogen, C;-
Csalkyl, C;-Cgalkoxy, hydroxy and cyano
25
3. A compound according to claim 1 or claim 2 wherein
R; and Ry when present are independently hydrogen and (C;-
Cs)alkyl.
30 4. A compound according to any one of claims 1 to 3

wherein Y is NRg or CRgR;p where Rg, Ry and Rio are each
selected from hydrogen, C;-Csalkyl and C;-Cgsalkyl substituted
by aryl.
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25 3. A conpound according to claiml or claim2 wherein R3 and R4 when
present are independently hydrogen and (Cl1 C6) alkyl . 30 4. A conpound
accordi ngvo o2/es1937one of clains 1 to 3 wherein Y is NR8 orPCOCBIRIN9shere RS,
R9 and R10 are each selected from hydrogen, Cil-C6al kyl and Cl- C6al kyl
substituted by aryl. -44 WO 02/051837 PCT/US01/47935 5. A conpound
according to any one of clains 1 to 4 wherein Z is NR11l or CR12R13 where
R11, R12 and R13 are each 5 sel ected from hydrogen, Cl-C6al kyl and

Cl- C6al kyl substituted by aryl. 6. A conpound according to any one of
claimse 1 to 5 wherein Qis SO2. 10 7. A conpound according to any one of
clains 1 to 6 wherein R5 is aryl or heteroaryl 8. A conpound according to
claim 7 whereifn R5 A scanpddrangpilrected dopromhety|claaghtihyo 4t hi enyl
t hi azolyl, benzothjenyl; quinolyl; imdazo[1, 2-a]pyridinyl,

i mi dazo[ 2Vheus]ithi%azst Rlanarbﬁ%@é[lu]whﬁ%iﬁ[xz,linb]apﬁi RrvIdfe €2k d groups

bei ng 5un%&3§s&{éa e&&? Mfﬁ%' 36215@9§11ic§'1‘t§1qdb&2‘1—d%3§k51@ thbeeieUPali tuents

the sane or selected fromn 0 cyano, thiocyanato, cyanato, hydroxyl,
al kyl of Hy Gmarbon atons, halo (Cl1-C6) al kyl, (Cl-C6) al koxy, halo

(A -0C6) al koxy, amno, (Cl-C6)alkylam no, di-(Cl-C6al kyl)am no, fornyl,
(C1- Ceal koxy) carbonyl, carboxyl, (Cl-C6) al kanoyl, (Cl1L C6) alkylthio,
(C1- C6) al kyl sl phiydomddeardCRRA 0 s dN UMW one of claims 1 to 5

wherein Q is SO,.
10
7. A compound according to any one of claims 1 to 6

wherein Rs is aryl or heteroaryl

8. A compound according to claim 7 wherein Rs is a
15 group selected from phenyl, naphthyl, thienyl, thiazolyl,
benzothienyl; quinolyl; imidazo[l,2-alpyridinyl,
imidazo[2,1-b]lthiazolyl and benzo[d]imidazo[2,1-blthiazolyl;
said groups being unsubstituted or optionally substituted by
one to three substituents the same or selected from nitro,
20 cyano, thiocyanato, cyanato, hydroxyl, alkyl of 1-6 carbon
atoms, halo(C;-C¢)alkyl, (C1-C¢)alkoxy, halo(C;-Cg)alkoxy,
amino, (C1-C¢)alkylamino, di- (C;-Cealkyl)amino, formyl, (C;-
Cealkoxy) carbonyl, carboxyl, (C;-Ce¢)alkanoyl, (C;-
C¢)alkylthio, (C;-Cg)alkylsulphinyl, (C;-C¢)alkyl-sulphonyl,
25 carbamoyl, (C;-Cg¢)alkylamido, phenyl, phenoxy, benzyl,
benzyloxy, heteroaryl and cycloheteroalkyl or (Cs-
Cg) cycloalkyl groups

9. A compound according to any one of claims 1 to 8
30 wherein W is CRg wherein R¢ is hydrogen or (C;-Cg)alkyl or W

is N.
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25 carbanoyl, (Cl-C6)al kyl am do, phenyl, phenoxy, benzyl, benzyl oxy,

het eroaryl and cycl oheteroal kyl or (C3- C8)cycloal kyl groups 9. A conpound
accordi ngvo 02/em19370ne of claims 1 to 8 30 wherein Wis CRBCWIS0I@I7035R6 | S
hydrogen or (Cl-C6) alkyl or W is N -45 WD 02/051837 PCT/ US01/ 47935 10.
A conpound according to any one of clains 1 to 9 wherein X is CR7 wherein
R7 is hydrogen. 5 11. A conpound according to any one of clains 1 to 10
wherein ---- represents a single bond. 10 12. The conpound according to
claim1l selected from the group consisting of:

1- (ph | sul f 1) -3-(pi i 4- d |
1-gz-ﬁ?{rzgheﬂ0¥)23§(§$@§$$' Iébf %%?$:E%g%§%ﬁg%é<of claims 1 to 9

1- (4- 11 uoyreheny !} - 8s (MRPaHedidird Ryl )s My dresael e; 15

1- (3, 4-di net hoxyphenyl - 3- (pi peri di n-4-yl)-1Hindazol e; 1-(4-f

| uor ophenyl sul fonyl ) -3- (I -nethyl -pyrrolidin-3-yl)-1H indol e;

1- (4- ghl or ophenyl sul fonyl )-3- (I -nmethyl pyrrolidin-3-yl)-1H indole; 20

1- (napht h- 2-yl sul fonyl ) -3-(1-net hyl pyrrolidin-3-yl)-1H indol e;

1-(4-am nophenyisulz&omrythpetihc@Iaa:mmnpg'rtr@lardymrseydﬁ -dimsdoltsy 10

1-(3, 4- d| phenyl grolidin-3-yl)- 25 1H i ndol e;
1-(3,4-dic %%%%%hEﬂy+ f%@%égg'é %1£§%ylpyrrolld|n 3-yl)-

10 12. The compound according to claim 1 selected from
the group consisting of:
- (phenylsulfonyl) -3- (piperidin-4-yl) -1H-indazole;
1-(4-nitrophenyl) -3- (piperidin-4-yl) -1H-indazole;
- (4-fluorophenyl) -3- (piperidin-4-yl) -1H-indazole;
15 1-(3,4-dimethoxyphenyl-3- (piperidin-4-yl)-1H-indazole;
—(4—f1uorophenylsulfonyl)—3—kl—methyl—pyrrolidin—3—yl)—1H—
indole;
1- (4-chlorophenylsulfonyl) -3-(l-methylpyrrolidin-3-yl) -1H-
indole;
20 1- (naphth-2-ylsulfonyl)-3-(l-methylpyrrolidin-3-yl)-1H-
indole;
1- (4-aminophenylsulfonyl) -3- (1-methylpyrrolidin-3-yl) -1H-
indole;
1-(3,4-dimethoxyphenylsulfonyl) -3- (1-methylpyrrolidin-3-yl) -
25 1H-indole;
1-(3,4-dichlorophenylsulfonyl)-3-(1l-methylpyrrolidin-3-yl) -
1H-indole;
1-[(4,5-dichlorothien-2-yl)sulfonyl]-3-(1-methyl-pyrrolidin-
3-yl)-1H-indole;
30 1-(2-bromophenylsulfonyl)-3-(l-methylpyrrolidin-3-yl)-1H-

indole;
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1H i ndol e; 1-[(4, 5-dichlorothien-2-yl)sulfonyl]-3-(1-nethyl-pyrrolidin-
3-yl)-1Hindol e; 30

1- ( 2- br omophzesiBzul f onyl ) - 3- (| - net hyl pyrrolidi n-3-yl) - 1H pcTvadsdi1e479346 WO
02/ 051837 PCT/ US01/ 47935

1- (4-i odophenyl sul fonyl )-3-(1-nethyl pyrrolidin-3-yl)-1H indole;

1-(2-i odophenyl sul fonyl ) - 3- (1- et hyl pyrrolidin-3-yl)- 1H— i ndole; 5

1- (4- ami nophenyl sul fonyl ) - 3- (1- benzyl pyrrolidin-3-yl i ndol e;

3- (1- benzyt pyr yedoptrengl s Lanyla- st Gy merarA e of J)n13+YL)nddi-e

3-(1- benzyl pyrr ﬁllégén 3-yl)-1-(3, 4-di chl orophenyl -sul fonyl)- 10 1H i ndol e;
3-(1-benzyl pyrro h-3-yl)-1-(2-bronophenyl sul fonyl)-1H indol e;

5-[ 3- (1- benzy! pyddshénly st fdny i ndDJ&Jm@uh}fWﬂolétrdﬁeﬂwyl -1H-

t hi azol - 2-yl am ne;_ 15

3- (1- benzyl pyr¥®i94# h- 3-yl ) - 1- [ (5- br omot hi en-2-yl ) sul fonyl ] - 1H- i ndol e:

1-ph | sl | gl 2 b o
1 phemyl <l |y ie R S0 5 (- Py ppRep S s gt ne

1- phenyl sul f onyhd@L€ 1- net hyl - 2, 5-di hydr o- 1H pyrrol -3-yl)-1H pyrrol o[ 2, 3- b]
P%BL?L?e;B}ZP—@e‘yzly lyﬁgrgilgllg%nefh-yl (24 meq:hiydprlg)enl spL}/lrfronyl% ylll—? 1h
indole;
-(1-benzylpyrrolidin-3-yl)-1-(3,4-dichlorophenyl-sulfonyl) -
10 1H-indole;
-(l-benzylpyrrolidin-3-yl) -1- (2-bromophenylsulfonyl) -1H-
indole;
5-[3-(1-benzylpyrrolidin-3-yl) -indole-1-sulfonyl]-4-methyl-
thiazol-2-ylamine; |
15 3-(1-benzylpyrrolidin-3-yl)-1-[(5-bromothien-2-yl)sulfonyl]-
1H-indole;
l-phenylsulfonyl-3- (1-methylpyrrolidin-3-yl) -1H-pyrrolo[2,3-
blpyridine;
l-phenylsulfonyl-3-(1-methylpyrrolidin-3-yl)-1H-indazole;
20 1-phenylsulfonyl-3-(l-methyl-2,5-dihydro-1H-pyrrol-3-yl)-1H-
pyrrolo[2,3-b]lpyridine;
l1-phenylsulfonyl-3-(1-methyl-2,5-dihydro-1H-pyrrol-3-yl) -1H-
indole;
l-phenylsulfonyl-3- (1l-methylpiperidin-4-yl) -1H-indazole;
25 1l-phenylsulfonyl-3-(l1-methyl-1,2,3,6-tetrahydropyridin-4-
y1l) -1H-indazole;
1-phenylsulfonyl-3-(1l-methylazepan-4-yl)-1H-pyrrolo[2,3-
blpyridine;
l-phenylsulfonyl-3- (1-methylazepan-4-yl)-1H-indole;
30 1l-phenylsulfonyl-5-fluoro-3-(1l-methylazepan-4-yl)-1H-indole;
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1- phenyl sul f onyl - 3- (1- et hyl pi peri di n-4-yl)-1Hindazole; 25

1- phenyl sul fonyl -3-(1-nmethyl -1, 2, 3, 6-tetrahydropyridin-4- yl)-1H i ndazol e;
1- phenyl svb hoosaB373- ( 1- net hyl azepan- 4-yl ) - 1H pyrrol o[ 2, 3- PEPYSo1di7ozs;

1- phenyl sul f onyl - 3- (1- et hyl azepan-4-yl)-1Hindole; 30

1- phenyl sul f onyl - 5-f | uor o- 3- (1- met hyl azepan-4-yl)-1Hindole; -47 WO

02/ 051837 PCT/ US01/ 47935

1- phenyl sul fonyl - 3- (1- net h 7-tetrahydro- 1H azepi n-4- yl)-1H i ndol e;
1- phenyl sh’rpbﬂ@rﬁ%l%iorﬁbé% TUZ*BE‘Btht%t?&yh‘%ﬁtlﬁfb}mﬂlﬁ'a%ﬁng#1 ndol e;
5 1-phenyl sul f g #: {dad® hyI 2,3,6, 7-tetrahydro- 1H azepi n- 4-

yl)-1H pyrrol o}? 3 b] pyridi he;

1- phenyl su#ﬁ;l@@nyirléuifcbmyb—:s— (1-meet iyl -2, 3, 6, T-tet rahydr@-1Hazepin-4-

azepi n-4-yl)-1Hindol g;

1-phenyl sul f onyt1 5t RTS8 (1-met hyl -2, 5, 6, 7-tet rahydro-1 H 10

azepi 1y 4- ylgﬁ ﬁ{rw@pkgnyiu,(bfnz@uﬁpi zm 0@n7 4::é/d Pyl Py - e;%zepm 4-
(1- et hyl -pyrrolidin-3- - 1Hpyrrolo[ 2, 3 pyridine; 1-(3-

| uor ophenyl sul ¥bhylH-=- QYJ(HOME%WW}EOM@WS yI )-1H i ndazol e 15

1-(2, 5-di fhl 119%0)2{'%”%# {ggy%iugrcg 23 S(fh hé/tq{fl ]ﬂ_'-j)yé’ r”Plte‘?i:rahyciiro 1H-

yl)-1H pyrr%

8-[3-(1-net hyla£e§1ﬂ+hyyd1p-]]}k-l-nyddshé 3-yl)indol e-1- sul fonyl]-quinoline;
1- phenyl sul fonyl -5-chl oro-3-(1-neth perl d| n- 4- 1H 20 indazol e;
5. ot hoxyL FREBVRERY TRy 5 5 KEate oy B SR 17 B )7 Toetrany o 1"

10 azepin-4-yl) -1H-indole;
1- (benzo[b] thicen-4-ylsulfonyl)-3- (1-methyl-pyrrolidin-3-
yl) -1H-pyrrolo[2,3-blpyridine;
1- (3-fluorophenylsulfonyl) -3- (1-methylpyrrolidin-3-yl) -1H-
indazole;
15 1-(2,5-dichlorophenylsulfonyl)-3-(2,5-dihydro-1H-pyrrol-3-
yl) -1H-pyrrolo[2,3-blpyridine;
8-[3-(1-methyl-2,5-dihydro-1H-pyrrol-3-yl)indole-1-
sulfonyl] -quinoline;
1-phenylsulfonyl-5-chloro-3-(1l-methylpiperidin-4-yl) -1H-
20 indazole;
5-methoxy-3-(1-methyl-1,2,3,6-tetrahydropyridin-4-yl)-1-
(naphth-1-yl-sulfonyl) -1H-indazole;
3-(1-methylazepan-4-yl)-1- (naphth-1-yl-sulfonyl) -1H-
pyrrolo[2,3-blpyridine;
25 3-(1-methylazepan-4-yl)-1-(naphth-1-yl-sulfonyl)-1H-indole;
- (benzo[blthien-4-ylsulfonyl) -5-fluoro-3-(l-methylazepan-4-
y1) -1H-indole; |
8-[3-(l-methyl-2,3,6,7-tetrahydro-1H-azepin-4-yl) -indole-1-
sulfonyl] -quinoline;
30 3-(1-methyl-2,5,6,7-tetrahydro-1H-azepin-4-yl)-1- (naphth-1-
yvlsulfonyl) -1H-indole;
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napht h- 1-yl - sul fonyl ) - 1H-i ndazol e;
1- met hyl azepan-4-yl)-1-(naphth-1-yl-sul fonyl)-1H pyrrol o[ 2, 3-Db]
yri di ne;w@82/@&1837- net hyl azepan- 4-yl ) - 1- (napht h- 1-yl - sul f orgT/US@H7P3I5d0I €;
benzo[ b] t hi en-4-yl sul fonyl ) -5-fl uoro-3-(1-nethyl azepan-4- yl)-1H'i ndol e;
3-(1-nmethyl-2,3,6, 7-tetrahydro-1H azepi n-4-yl)-indol e-1 -

onyl ] -qui noline; 30

met hyl -2, 5, 6, 7-tetrahydro- 1H azepi n-4-yl ) - 1- (napht h-1 -
| onya;)La_Hélﬂmreyl M@\@M@S@&zﬂmﬂ/memm%yl

f

1-

ul f

3- (1- net hyl i

rol of 2, 3- b]%lfé Yok fﬂﬂ\% 5 W dquinoline;
5-

u

qU| |ne

f1 uog ot - £ tudes fyd éﬁ—rﬁetﬁaﬁHEtIa&yﬁ*ﬂbﬂﬁﬂﬁm%mﬁdépln%-Yl) -
ol e- 1- sulfonyl] qui nol j ne;
| uor o- 3- (1- AL =D, fsﬂefoznxlek THMRR LA azepi n- 4-y1 ) - 1-

napht I 1 - -1-
(bensgo[l% ]E&lé%l@zyyh&ﬁﬂo%)f; (61 betnezilrla}b%/drr;%l%%lanzesgly? )4 yh) -1
1H pyrrol of 2, 3(¢@p¢@h1xhyﬁ§ulfonyl -1H- 1ndole,

1- (3-fluoyo;phen Ifo | rr -3-

1H i ndazot e lg)el %h% Jc %%3%%#5;113 P\YP %]Sgdd!rh%dryol
pyrrol - 3- yl) 1iri=1 ﬂbm&%h&mﬁmm@

3-(1-nethyl-2,5- ydro-| Hpyrrol -3-yl)-1-(naphth-2- yl sul fonyl 1H—|ndole
15 5-chl oiloi lealcfmmbwrﬂewl%m Jdnyﬁji%mwt‘rf&mwmqlﬂ@m

S- met fpxy- 1 - ( %gulfonyl) 3-(1,2,2-trinethyl -

1,2,3,6- tetrahydro pyridin-4-yl) 1H—|ndazole
1-(2,5-dichlorophenylsulfonyl) -3-(l1-ethyl-2,5-dihydro-1H-

S ' <<

a
- (
r
- (
- [
|
(
s
- [
"
[
d
-f
a

R0 0T 0K WY ORT WD

pyrrol-3-yl) -1H-pyrrolo[2,3-b]pyridine;
3-(1-methyl-2,5-dihydro-1H-pyrrol-3-yl) -1- (naphth-2-
ylsulfonyl) -1H-indole;

15 5—chloro—l—(3—f1uorophenylsu1fonyl)—3—piperidin—4—yl—lH—

indazole;
5-methoxy-1- (naphth-1-ylsulfonyl)-3-(1,2,2-trimethyl-
1,2,3,6-tetrahydro-pyridin-4-yl) -1H-indazole;
- (naphth-1-ylsulfonyl) -3- (1-phenethyl-azepan-4-yl) -1H-

20 pyrrolo[2,3-blpyridine;
3-azepan-4-yl-1-(naphth-1-ylsulfonyl) -1H-indole;
3-azepan-4-yl-1-(3-chloro-5-methyl-benzo[b]thien-2-

ylsulfonyl) -5-fluoro-1H-indole;
8-[3- (1-phenethyl-2,3,6,7-tetrahydro-1H-azepin-4-yl) -indole-

25 l-sulfonyl] -quinoline;
3-[1-(3,3-dimethylbutyl)-2,5,6,7-tetrahydro-1H-azepin-4-yl] -

1- (naphth-2-ylsulfonyl) -1H-indole;
1-(2,3-dichlorophenylsulfonyl)-3-(1l-methyl-2,3,6,7-
tetrahydro-1H-azepin-4-yl)-1H-pyrrolo[2,3-]pyridine;

30 1-[(3-chloro-5-methoxyphenylsulfonyl)]-3-(2,2-dimethyl-

2,3,6,7-tetrahydro-1H-azepin-4-yl) -5-fluoro-1H-indole;
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1- (napht h- 1-yl sul fonyl ) - 3- (1- phenet hyl - azepan-4-yl)-1H 20 pyrrolo [2, 3-b]
pyridine; 3-azepan-4-yl-1-(naphth-1-ylsulfonyl)-1Hi ndole;

3- azepan-weo y1/6s18%73- chl or o- 5- et hyl - benzo[ b] t hi en- 2 PCT/US01/47935

yl sul fonyl ) -5-fl uoro-1H i ndol e;

8-[ 3- (1- phenet hyl -2, 3, 6, 7-t et rahydr o- 1H azepi n-4-yl ) -i ndol e- 25
1-su|fony|]-quino|ine

3-[1- (3, 3-di net hyl but 5,6, 7-tetrahydro-1H azepi n-4-yl ] -
-(naphth323@¢§ﬁnf jiﬂﬂLHQRRﬁkr(naphth 2- ylsulfonyl)—lH indole;

1

1-(2, 3-di orophen ul f-o net

t et rahydr%h% aéz)ne 1}'1%#9}]) njylﬁl yerrgl(])q 2;%/]] Pyt i §1d701€’

1-[(3- ChIIH(&E&gﬁﬁﬁﬂp@&ﬂhﬁhﬂéﬂd§uﬂﬁdﬁjl5¥iébibéhﬂ&ﬂﬂﬁdayl 1H-indole;
2,3,6,7- tetrahydro 1H azepin-4-yl)-5-fluoro-1Hindol e; -49 WO 02/051837

PCT/ US01/47435°h PrydgneRisie Tﬁq}oﬁ%lyll(r?amﬂ?rzldﬁnsmyolnﬁfs 1H i ndol €;
1- Ben;enesulfcg%gofg piperidin-3-yl-1Hindol e;

1- (4-1sopropyl - benzenesul fonyl ) - 3- plperldln 3-yl -1Hi ndol e;

1- ( 5- chl or-0¢3 i olphemds et zari €=yl Ony3k )pi Jpgrdi o mi-ABi-nA 3--HE-- 151 4 indfgl les ;

L (3-chl o o pepzenesyl o) S B S ML Aol o sndone,
a-tri fiummmﬁ&%ﬂ%@&ﬂéﬂeﬂémﬁﬂ@mﬂlwm@aﬂnﬁh& 3-ydoler- 10

1-

1-(

1- (4- met hoxy- benzenesul f onyl ) - 3- pi peri di n- 3-yl - 1H—|ndole

1-(4- tr|fluordﬁﬁi MR benzenesul fonyl ) - 3- pi peri di n- 3-yl - i ndol e;
1-(

1-(

3-19hl of q§§§§%§%ﬂlf Ny 3. H-sipdaless 15
Zlghloro 4- trﬁ?*h%ronet yl -benz nesulfoﬁﬁ%%faf pi p rlﬁ’ -

1-(4-trifluoromethy-benzenesulfonyl) -3-piperidin-3-yl-1H-
indole;
1- (3-chloro-4-methyl-benzenesulfonyl) -3-piperidin-3-yl-1H-
indole;
15 1-(2-chloro-4-trifluoromethyl-benzenesulfonyl) -3-piperidin-
3-yl-1H-indole;
1- (2-naphthylenesulfonyl) -3-piperidin-3-yl-1H-indole;
1-(5-chloro-3-methyl-benzo[b]thiophene-2-sulfonyl)-3-
piperidin-3-yl-1H-indole;
20 1-(2,6-dichloro-imidazo[2,1-b]lthiazole-5-sulfonyl) -3-
piperidin-3-yl-1H-indole;
2-chloro-3-(3-piperidin-3-yl-indole-1-sulfonyl) -imidazol[1l, 2-
alpyridine;
2-chloro-3- (3-piperidin-3-yl-indole-1-sulfonyl) -
25 benzo[d]imidazo[2,1-b] thiazole;
1- (4-isopropyl-benzenesulfonyl) -3-piperidin-3-yl-1H-
pyrrolo[2,3-b]lpyridine;
1- (5-chloro-thiophene-2-sulfonyl) -3-piperidin-3-yl-1H-
pyrrolo[2,3-blpyridine;
30 1-(3-chloro-benzenesulfonyl)-3-piperidin-3-yl-1H-
pyrrolo[2,3-b]lpyridine;
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3-yl-1Hindol e; 1-(2-naphthyl enesul fonyl)-3-piperidin-3-yl-1Hindol e;

1- (5-chl or o- 3- net hyl - benzo[ b] t hi ophene- 2- sul f onyl ) - 3-

pi peri di w@eyb51834 i ndol e; 20 PCT/US01/47935

1- (2, 6-dichloro-imdazo[ 2, 1-b] t hi azol e- 5-sul f onyl ) - 3-

pi peridi n-3-yl -1H i ndol e;

2-chl oro-3-(3-piperidin-3-yl-indole-I-sul fonyl)-imdazo[1, 2- a]pyridine;
2-chl oro-3-(3-pi peridin-3-yl-indole-|-sul fonyl)- 25 benzo [d] im dazo [2,
1- b] t hi dizol%;4 - di Wt prispydetsemddmanil fdmp Jees-istigerd tr =131y - 1H

pyrrol o[ 2, 3-b] ridine;, i
1-(5-chloro-t I‘ﬁ%]%]ﬂ%@}suq]fp%rylﬂl-%’pi peridin-3-yl-1H pyrrol o[ 2, 3-Db]

pyri di ne;1 30 1A 3F vl e thenaenesiddranyd ) F@npi )pay-ipedrdd n-BHy1 - 1H-
pyrrol o[ 2,3-b] pyridine; -50 WD 02/051837 PCT/US01/47935 1-(3,4-difluoro
- benzenesul f oBYIEB DI Dt iRIBYEAANSH pyrrolo [2 , 3 -b] pyridine ;

1-(4- 51 | 1 Uos o0l sV henagpesyll. e dn el Sy gl a it i) of 2, 3-b]
pyri di ne; SPj’l-@c or o- 4- t%ﬁl - enzeunesﬁyfl?nyl )I{l%pilpelri dal-ﬁM-Ba -1 H
pyrrol o[ 2, 3- b]pywyroXh i%,;3-bl pyridine;
1-(2-chl oro;4-trifluoyaonethyl -benzenesyl fonyl)-3-piperidjn. L o
3yl b o T S T S R o R BB 1 iyt g idin-
pi peri di n- 3- yl3 K py r9hefcd St2 0 Blpyyird ididie;
1- (5-chl or o- 3- met hyl - benzo[ bggé hi ophene- 2-sul f onyl ) - 3-
pi peri di n-3(3inaphtgyrkenesg il Hylyr3 ditig@eridin-3-yl-1H-pyrrolo[2,3-
10 blpyridine;
1- (5-chloro-3-methyl-benzo[b]lthiophene-2-sulfonyl)-3-
piperidin-3-yl-1H-pyrrolo[2,3-blpyridine;
2-chloro-3- (3-piperidin-3-yl-pyrrolo[2,3-blpyridine-1-
sulfonyl) -imidazo[1l,2-alpyridine;
15 2-chloro-3-(3-piperidin-3-yl-pyrrolo[2,3-blpyridine-1-
sulfonyl) -benzo[d] imidazo[2,1-b]thiazole;

and the pharmaceutically acceptable salts thereof.

20 13. 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 with a therapeutically effective
amount of a compound of formula I or the stereoisomers
25 thereof or the pharmaceutically acceptable salts thereof as

defined in any one of claims 1 to 12.

14. A method according to claim 13 wherein said
30 disorder is a mood disorder, a motor disorder, or a

cognitive disorder.
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2-chl oro- 3- (3- pi peridin-3-yl-pyrrol o[ 2, 3-b] pyri di ne-|

sul fonyl)-imdazo[ 1, 2-a] pyridine; 15

2- chl or o¥30 (Besasxyer i di n- 3-yl - pyrrol o] 2, 3-b] pyri di ne-1- sub€ugbdiy47935enzo [ d]
imdazo [2, 1-b] thiazole; and the pharmaceutically acceptable salts
thereof. 20 13. A nethod for the treatnent of a disorder of the central
nervous systemrelated to or affected by the 5-HT6 receptor in a patient
in need thereof which conprises providing said patient with a
therapeutically effective anobunt of a conpound of formula I or the

st ereoi soners 25 thereaof dor t he pharmace t| call ceptabl e salts thereof
as defined i ntany® JMFRs ing d:clzc ]ﬁyr’fg} cgcadr‘fji ng to claim
13 whereidﬁ%&br%chc&mziﬁjhn@qmnood di sorder, a notor disorder, or a
cognitive disorder. -51 WD 02/051837 PCT/ USO01/ 47935 15. A nethod according
to claim 13 wherein said disorder is schizophrenia. 5 16. A nethod

accor di ng to claaj A I8 tiiet edargalihg dicorldeim i1 arbdmin graidkpr ession. 17.
A nethod ac vg‘%g d disorder is menmory |oss or
attenti on | CI t dg g%r?;laét{? ]O’%C) . % maceut i cal comnposition which
conpri ses a pharmaceutically accept abI e carrier and a conmpound of fornula

| or a stereoispmel &M&Pfaﬁoﬁﬂfgﬂrwf@lﬁlr@@j ywkﬂe‘ieaiqp@aﬁbl e salt
thereof as. clajned in an e of clains to dlzf éA‘ ro essfor
Q%:#ﬂ e 1c1t 1

pr eparl nof kS urid TR 1Y attentlon

18. A pharmaceutical composition which comprises a
pharmaceutically acceptable carrier and a compound of
formula I or a stereoisomer thereof or a pharmaceutically

15 acceptable salt thereof as claimed in any one of claims 1 to
12.

19. A process for preparing a compound of formula (I)
20 as claimed in claim 1 which process comprises one of the

following:

a) reacting a compound of formula

25
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20 as clainmed in claim21 which process conprises one of the follow ng: a)
reacting a conpound of formula Y& R2I \ . (CRBR4)n ~1 \ W YHH 25
-52 WO 02¥05463837PCT/ US01/ 47935 wherein W X, Y, Z, Rl, PRT/URB/4pss R4 are
as defined herein, wth an appropriate sul phonyl ati ng, acylating,

car banoyl ati ng, thiocarbanoyl ating or al kylating agent containing the
group: 5 R5-Q where R8 is as defined above and Qis SO2, CO CONR24,
CSNR25 or CH2 ; said reactants protected on reactive sites and/or on
reactive whdrsein uentX groups, & . r @qui Redgndiitt eeeprisngednypedphetred i, ng

grours {0, SYe.2 £9LLSsRoL g LRl ol 10, Lo (1) or ) retoving
carbamoylating, thiocarbamoylating or alkylating agent
containing the group:
5 Rs-Q-
where Ry is as defined above and Q is S0,, CO, CONRj,, CSNR3s
or CH, ; said reactants protected on reactive sites and/or
on reactive substituent groups as required, and removing any
protecting groups to give a corresponding compound of

10 formula (I);

or

b) removing a protecting group from a compound of formula

15
wherein Q, W, X, R;, R, Ri, R, and Rs are as defined herein
and one of Y’ and Z’ is N-G where G is a protecting group
and the other is CRgRip Or CRj13Ri13 as appropriate to give a
compound of formula (I) wherein Y or Z is NH;

20
or
c) alkylating a compound of formula (I) as defined in
above wherein Rg or R;; is hydrogen with an alkylating agent
of formula Rg-L or R;;-L wherein L is a leaving group, such

25 as halogen, and Rg and R;; are each as defined in herein
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RI QR5 15 wherein Q W X, RlL, R2, R3, R4 and R5 are as defined herein
and one of Y and Z° is NNGwhere Gis a protecting group and the other is
CROR10 omw@RA@R8® as appropriate to give a conpound of fpenuke/47p35 wher ei n
Yor Zis NH 20 or <c¢) alkylating a conpound of fornmula (1) as defined in
above wherein R8 or Rl1 is hydrogen with an al kyl ati ng agent of fornula
R8-L or R11-L wherein L is a |l eaving group, such 25 as hal ogen, and R8 and
R11 are each as defined in herein -53 WO 02/051837 PCT/ USQOL/ 47935

except i ngekgepoen, hydreger, ateogiesporedrrerepbiul afupdwrdngfa (1) ; or

5 d) convgrti nf a Jqr:]o_rrpound of formula (1) having a reactive substituent
group to iR aerg )[’ conpound of formula |I; or 10 e) converting a basic
conmpound of forrmula (I) to an acid addition salt or vice versa. or f)

i solating an isoner of a conpound of fornula (1) froma mxture of

i somers. @5 20. A process for the preparation of a conpound of formula |If

20
5 d) converting a compound of formula (I) having a

reactive substituent group to a different compound of

formula I;

or
10 e) converting a basic compound of formula (I) to an acid
addition salt or vice versa.
or
f) isolating an isomer of a compound of formula (I) from a

mixture of isomers.

15
20. A process for the preparation of a compound of formula
If
20
If)
wherein
W is N or CRg;
X i1s N or CRy;
25 Y is NRg or CRgR10;
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Z RZ (CRBRa)n W)N R SO02R5 (If) wherein Wis Nor CR6; Xis Nor
CR-, ; 25 Y is NR8 or CROR1O ; -54 WD 02/051837 PCT/US01/47935 n is 0 or
an i ntegavoof/osissr 2; Z is NRL1 or CR12R13 with the provi BoTUK@479%8%en n i s
1 and Wis CR6 then Z nust be CR12R13 and with the further provisos that
when Y is NR8 then Z nust be 5 CR12R13 and at |east one of Y and Z nust be
NR8 or NR11l; Rl, R2 and R7 are each independently H, hal ogen, CN,
0002814, CO2R15, CONR29R30, CONR29R30, CNR1I6NR17R18, SOTR19, NR20R21,

OR22, COR23 orpaj & o Baldeylindeyd® &¥al kenyd, C2- Coal kynyl ,
C3- C6cycl oal kyl , . cycl ohetgro | kyl, ar%/}'ll or heleroa}rgl @{oup each

optional |y sub4ti¥ ¥g; OR3CRRE: REL LIRS MTCERP R 5 B dh ishdependent |y
H or an optional lanhcdsubsits tarR;edh€h- Z6mliky| bgr ARPR, ] 5amb wistlarciopt i onal |y

i“gft; uted Cl- 063 kithe MM oo ¢ 10N ¥ QWPNRY ERef 2" mdD:! BLEgEr of

5 CR12R;3 and at least one of Y and Z must be NRg or
NRi1i;

Ry, R» and R; are each independently H, halogen, CN,
OCO2R14, COzR35, CONRygR39, CONR29R;p, CNR31¢NR;7R;1g,
SOunR1s, NRzoR21, ORzz, CORz3; or a C;-Cealkyl, C,-

10 Csalkenyl, C;-Cgalkynyl, Cs3-Cscycloalkyl,
cycloheteroalkyl, aryl or heteroaryl group each
optionally substituted;

Rs, R4, Ro, Rio, Riz and Rz are each independently H or
an optionally substituted C;-Csalkyl group;

15 Rs is an optionally substituted C;-Cgalkyl, aryl or
heterocaryl group;

m is 0 or an integer of 1 or 2;
Rg is H, halogen, or an optionally substituted C,-
Cealkyl, C;-Csalkoxy, aryl or heteroaryl group;

20 Rs and Ri;; are each independently H, CNRysNR;7R,3 or a Ci-
Cealkyl, Ci3-Cecycloalkyl, cycloheterocalkyl, aryl or
heteroaryl group each optionally substituted;

Ris, Ris, Rz and Rp; are each independently H or an
optionally substituted C;-Cgalkyl, C,-Cgalkenyl, C,-

25 Cealkynyl, C;-Cecycloalkyl, cycloheteroalkyl, aryl

or heteroaryl group;
Ris, Ri7, Ris, Rz20, R21, Ras, Ra27, Ras, Rag and R;p are each
independently H or C;-Cyalkyl;
Ri9 is an optionally substituted C;-Cgalkyl, aryl or
30 heteroaryl group; and
---- represents a single bond or a double bond

which process comprises reacting a compound of formula IVa
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R6 is H halogen, or an optionally substituted Cl- C6al kyl, d -C6al koxy,
aryl or heteroaryl group; 20 R8 and Rl1l are each i ndependently H,
CNR26NR2¥R282/a718&r C1- C6al kyl , C3- C6cycl oal kyl , cycl ohet eroBURYI/47938 y| oOr
het eroaryl group each optionally substituted; R14, R15, R22 and R23 are
each independently H or an optionally substituted Cl-C6al kyl,

C2- Coal kenyl , C2- 25 C6al kynyl, C3-C6cycl oal kyl, cycl oheteroal kyl, aryl or
het eroaryl group; R16, R17, R18, R20, R21l, R26, R27, R28, R29 and R30 are
each independently H or Cl-C4al kyl; R19 Yszan optlonally substituted

Cl- Ceal kyl, aryl or 30 heterod&ryl 3 pd x--- represents a single bond
or a doubl e bond which process S ac#Q%g a conpound of fornula |IVa
-55 WD 02/ 051837 PCT/ US01/ 47935~\ (CRBR4)n 71X HRH R (IVa)
wherein W X, Y, Z, n, Rl, R2, d ¥4 are as defined above with a

sul fonyl chloride, R5SQ2CI, whefe&i'n Q$ is defined 5 above in the presence
of a base. -56 R;

(IVa)
wherein W, X, Y, Z, n, R;, Ry, R; and R, are as defined above

with a sulfonyl chloride, RsS0,Cl, wherein Rs is defined

5 above in the presence of a base.
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