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HETEROCYCLYLI NDAZOLE AND - AZAl NDAZOLE COVPOUNDS AS 5- HYDROXYTRYPTAM NE- 6
LI GANDS &vam/es183venti on rel ates to heterocyclylindazol e ratvuagaimsrazol e
conpounds useful as 5-hydroxytryptam ne-6 |igands, to processes for
preparing them to pharmaceutical conpositions containing themand to

nmet hods of treatnent 10 using them BACKGROUND OF THE | NVENTION 15 A
nunber of central nervous system di sorders such as anxiety, depression,

not or disorders, etc., are believed to involve a disturbance of the
neurotransmtter 5hydroxytryptam ne (5-HT) or serotonin. Serotonin is 20

| ocalized in the central and peripheral nervous systens and is known to

af fect many types of conditions i MI “ m hiatric disorders, notor
activity, feeding behavior, sexuaﬂNMM‘mmnwm nd neur oendocrine regul ation
anong others. The effects of serotoningse regul ated by the various 5-HT (
* 25 receptor subtypes. Known 5-HT receptors |nclude 5-HT1, 5HT2, 5-HT3,
5-HT4, 5-HTS, 5-HI6 4 4 : LYPES. , nadk . _|§g human

5- hydr oxyt r ypt SR-He=—8—-S+1E E FE—HHs—Feth— .
extensive WO 02/0A837 R |ts nRNA has been
reported. Hi ghest |evel s =ef RN ave—pneen observed in the
ol factory tubercle, the strlatun1 nucleus accunbens dentate gyrus and
CAl, CA2 and CA3 regions of the hippocanpus. hbrthern blots ' S 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

(T

*G00002*

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,
gsexual activity, and neurocendocrine regulation among others.
The effects of serotonin are regulated by the various S-HT

25 receptor subtypes. Known 5-HT receptors include 5-HT1l, 5-
HT2, 5-HT3, 5-HT4, 5-HTS5, 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 wohBomeeptor, in addition to its nRNA | ocal i zat POT/UBO1/471935
striatum ol factory tubercle and nucl eus accunbens suggests that sone of
the clinical actions of these conpounds may be nedi ated through this
receptor. Conpounds which interact with, stinmulate or inhibit the 5-HT6
receptor are commonly referred to as 5-HT6 |igands. These 5-HT6 15 receptor
| i gands aties el hutideen t@f bt 9fMPHR dift$ dpeerereporhed r Bt gt ofevel@ariety

OF centr ale NEIMAUS SYSLEN YidPk 4B Pe SELn A0 UKL E V1 IERL CSPEAD o £P! | €PSY,

obsessi ve-conp sor m grai ne, cognitive disorders, sleep
di sor der ssubfeeadiag tthes ostthet st upaniuc b acksqundbens dedsntat at gyigus ca2d

wi thdrawl from drug abuse, schizophrenia, or the like or in the treatnent
of cer t ai GAadhoi S h TS QoF (ot < B o BROFAFPYS b NRBRRF TR, M e,

" Therefsor ;544 Sy Ol €l of - it ﬁré@é’sﬁ%fqmﬁ@ RpQ¥AFE €omMpounds which are

useful as therapeutic agents in the 25 treatnent of a variety of central
nervous ssstlows vesly derssert aimcthe bradff eeield bitthe svifieneeckpror. It

i s anot hey Ogﬁi’ ect of this inv%ti on Lo rogi de therapeutic nethods and
phar maceut § T HT CHHTRI 11 FRET tRAFTF 1ot St Re°t reat ment of central nervous

syst em di sor defige 30igiel @t £1ni©y o6 f ad f gahBdr byf t et bpslféhoecepsgents2 WO
02/ 051837 PCT/US(11/~7935 It is a feature of this invention that the

conpoundsE Q¥ ovheier- FE§ BPERPERr ustl 294} tiePRebOsi bRy BNy tPER HAE1PRe
o TOLEcER fesdltee anthaliey elbesLr s BaLIEE slothgmigient o ©
her ei nbel swgg&thd/MRYaOFsThiE o NVENT| ONidDcTheapt éseatof nvk@se on provi des a
conpound égmggﬂn éaméymggrgégiated 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.



Y~ Z ~ (CR3~a)n QRs (I) Qi s S02 , CO, CONR24 , CSNR25 or CH2 ; 15 Wis N
or CR6; Xi s Nor CRS; Yi s NRB or CROARIo ; nis O or an integer of 1 or
2; Zis NRL®2/@v80R1zR13 with the proviso that when n is 1PCQUB01/4#13502, CO
or CH2, and Wis CR6 then Z nust be CRi 2R13 and with the further provisos
that when Y is NR8 then Z nust be CR1zR13 and at |east one of Y and Z nust
be NRB or NRII; R, RR and R~ are each independently H, halogen, CN, " 2%
OCO2Rl a, COzRl s~ CONR29Rso. CNRL6NR1~R a, SOnR 9, NRzoRzi ~ OR22, COR23 or a
Cl- Csal kyl , C2LtCoas kenfgat@re -Gf tWNGE UPnUS1889n POTRUSTYE . ¢29B5umaal kynyl ,
C3- CSCycIoaIk cycl oh teroalk y t ry r o] onaIIy
e L et L I i e S 2 e
~optional | y-rdstétepesr Cl- CBaIkyI group; = 5 RS is an optlonally
substituted Cl-Csal kyl, aryl or. heteroar group; mis or an integer of 1
or 2; R6 is HThefe *Fhen opieshal Wgst:%ttltﬁteafc‘ibﬁatw?ntlon

'Cl Cs | k o pendently
P ALRE LT AOENLeREOUD! o0 B, A5 ELdr ke pRchy) ggependent|

heteroaryfogﬂbuheeerhbe¢b¢onalIy substituted; Rla ~ R's, Rzz and Rz3 are

each independently H or an optionally substituted Cl- Csal kyl, Cz-Co6al kenyl

Cz15 Csal kynyl, C3-Cé6cycl oal kyl, cycl oheteroal kyl, aryl or heteroaryl

group; Rs ~Rl~, Re, Rz ~ Rzl ~ Rzs. Rz~ ~ Rze ~ Rzs and R30 are each

i ndependently H or C-C9alkyl ; R19 is an optionally substituted

Cl- Ceal kyl, aryl or 20 het esomMRRYQOPUPHERIKVERUIBRS are each independently

H or ﬁp optionally substituted CI-Coal kyl, aryl or heteroaryl group; and

The present invention provides a compound of formula I

wherein
D

Q is S0O,;, CO, CONR;s, CSNR,; or CHy;

15 W is N or CRg;
X is N or CRy;
Y is NRg or CRgRyqg;
n is 0 or an integer of 1 or 2;
Z is NR;; or CR;;R13 with the proviso that when n is 1, Q

20 ig S0,, CO or CH;, and W is CR¢ then Z must be CR;;Ri;
and with the further provisos that when Y is NRg
then Z must be CRi3R;; and at least one of Y and Z
must be NRz or NRji;;
R:, R; and R; are each independently H, halogen, CN,
25 OCO3R14, CO3R35, CONRz9R3g, CNR3gNR;17R15, SOmRis, NRzpR21,
OR3z;, CORy3; or a C;-Cg¢alkyl, C;-Cgalkenyl, C,-



-

---- represents a single bond or a double bond; or 25 the stereoisoners
thereof or the pharmaceutically acceptable salts thereof. The present

i nvent i onw® 02/6041837 provi des net hods and conpositi ons usef ulPCTAISOt/¥®3s
treatment of central nervous system di sorders affected by or related to the
5-HT6 30 receptor. DETAILED DESCRI PTION OF THE | NVENTION -4 WD 02/ 0S1837
PCT/ US111/ - 47935 The 5-hydroxytryptam ne-6 (5-HT6) receptor is one of the
nost recent receptors to be identified by nolecular cloning. Its ability to

bind a wide range pfj ﬁ ;PeuéJ-Q:GE @@@Hnﬂﬂus@‘}cmh@@é%laqkw qeypl ed with
its intriguing 5 dlstrl fon Int ebraln has st Iateg’ nlflcant

interest in nem/coﬁﬁoUﬁG§rWﬁF¥H SF@uEaﬁéﬁheoBFlpﬁﬁé ActY
affecting sai dr,ecrpf Or,, A Preseahd Rherarearendip ;km@”eﬁdddm}sei Qﬂ:ti ve

ists. Si f t eff, tand th bl
"or of ihe O TG 10 FEEAAPGR i SHSERTHEEY. CEoo 1 SHSinct | on. ot or

*functi®n and cauit sl annepoipnaiygdsabdttihatedk€; - G@ahkyﬁ: eyl conpounds

whi ch denonstrate i ty for the 5-HT6 receptor are earnestly
sought both as an glge?%at §%°§? ‘of the 5-HT6 receptor and as potenti al
t her apeuti c 15 mgentls am atrhelrttrmrlmft lofoxéntral nervous system di sorders.

Surprisingly, ig Eésﬂnowa%%@nf Oeedahhabt%hs&q? %b)SE'tE@@%%Becl
or - azai ndazol e conpounds of “formula | denonstra |n|ty far the 5-HT6

receptor al ong mntﬁséibﬁiflGaﬁ%aﬁéééﬁboﬁryﬁbOFy§§t§éF@6ﬂivEF?uP'
Advanyggeousl y R,28n8aiRg, farendac icpigpamismane 1Bf fow i NR,Rigrapealtd,c

agents for the treat t . of tral S m di.sor.der.s
associated with or gfgx}edcbfﬂFﬁglgaE%g regg%ﬁgﬁetkgggbgw&g|er}he pr esent
i nventi on provi des heteeoacyd| grongazalck optianaliyazolbstdidmiednds of

ErstLﬁ :DCT/ US&SH %\O %9%%2?&& @aéﬁx‘?ﬂ@péndeﬁtfyllﬁ or &n! NW/X R~

optlonally substituted C;-Cgalkyl, C,-Cgalkenyl, C,-
15 Ce¢alkynyl, Ci;-Cecycloalkyl, cycloheteroalkyl, aryl
or heteroaryl group;

Ris, Ri7, Ris, Rz0, Rai, Rze, Ra7, Ra2s, Razs and Rjp are each
independently H or C;-Cjalkyl;

Ris i8 an optionally substituted C,-Cgalkyl, aryl or

20 heteroaryl group;

R,s and Rys are each independently H or an optionally
substituted C;-Cgalkyl, aryl or heterocaryl 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
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whereinQ s S02 , CO CONRz4 , CSNRzs or CHz ;W s Nor CR6 ;5Xi s N or CRS
;Yi s NR8 or CRORI 0o ;nis O or an integer of 1 or 2;Zis NRL1 or CR1zR13 with
t he provive@o2/bs3mhen nis 1, Qs SOz) CO or CHz, and Wi CTRs01/mBs Z nmust
be CR1zR1310and with the further provisos that when Y is NR8then Z nust be
CR1zR13 and at | east one of Y and Znust be NR8 or NR11: R, Rz and R~ are
each independently H, hal ogen, CN, OCOzRl 4. COzR s. CONRz9R30. CNR16NR1~R18,
SORl's. NRzoRzl . 150Rzz, CORz3 or a O -GCsal kyl, Cz-C6al kenyl, Cz-C6al kynyl,
C3- Cocycl oal kyThe cychydiedxy oeykiamning 4 of5 HETer oee g¢pgpoups ealed @bt i onal |y

substituted; R3, ..R4, R9.. RO z 3 are each independen H oran
opt i onal I@jésd%dsﬁ tlfﬁce%mCl 13‘%%%?%%33?%1%‘? ZJO(é%qu%l a e%gt%orﬁ%fﬁ/&is%%st ituted
Cl- Csal kydloraing . orhed e51981 ¥t y Of O Upid Sa Ow Dde aRahdié eger tidrdpdit 2¢ R6i s H,

hal ogen, or an optionally substituted Cl-Csal kyl, Cl-Csal koxy, aryl or
het er oar YIOTRRVUNF D 5rEed i IRIAS ¥e el e | ¢RIdpEedett by Hs OEBNIiTE g or a

" Cl- Csal kyd.,, - 0. r : ryl group each
opti ozr?al I%/lss%sﬁtf%%d?ﬁ %ﬂle %&%@%%%8%67’1% %éog%l%g%%g%ﬁi% yRI g Rgz and

R23 ar e eadteremepiondesw | gorbounds wipt clonat ¢ yespdisie t of ethiGirLoaiky| ,
C2- Coal kenyl , CzCsal kynyl , C3-C6cycl oal kyl , cycl oheteroal kyl , aryl or
het er oar Wfltgl'f o?}b;agéﬁts%/n%ﬁ?l%s%.c%’b?rRzi],*t FDEeSeny: %%%/e R5®dd R3o are
each i ndepesgentd vl o1& el kybni &S, | ssognopiéonal byrsHbstitat ed

Cl- Coéal kyl, aryl or” heteroaryl group; R24 and RZS are each independently H
or an optheing Inade tsebsrdexseanditiBpegsible yrobe okt ehea? yTYr oup; and

---- Jepres S| 0 r b : S i soners

t her elgf oﬁe?e%é%]ﬁalr nﬂntg‘léﬁ?}'f?%:%g a%%glg%%f% &%%r?%%{e&gbf&gﬁ@p% used in the
speci fi cafuridt 2t ahdi denttdke, tremohy) ogesd desd griad esiBe, (o that F; the
termaryl designates pheny| or naphthyl; and the term.cyc| oheferoal kyl

desi gnat ey 5@9%@@@%%@%@ ﬁir%'ﬁ‘g’é?/'c%/?'jcer? ngt» %‘P%n‘?‘ﬁg#h?%i %rlgib‘? 2 20
het er oat ofiFygvhi&he JBYr DLrd h@aﬁ*’i‘&@tp}{r sbhdier epbeh Sekeghegh & rom pihd r ogen,
oxygen and sul fur and optionally containing one doubl e bond. Exenplary of

the cycl odmudy oaff kiyhe r? T 6 yseeceptoncrndeds i potért i 2k ntherapeiyhat ed herein
are the followng rings wherein Yl.is NR or_ S and Ris H,or an 25

oot el BT (TRt POt HRSETTBe e e bRl o vl “albtén ufboRers. |
~y~ Y~ y1 N urprisNgR/R it WM& Adw/106d83Folid/ t1888/ ~7935 For exanpl e
the term cycl ohet er oal kgl includes radicals derived fromrings such as

pi peri di MELEPHIGLY hENAPZPL? 9T neZahadp3P 10| Fampeunds of formula I

demonstrate affinity for the 5-HT6 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
associlated with or affected by the 5-HT6 receptor.
Accordingly, the present invention provides

heterocyclylindazole or -azaindazole compounds of formula I

25
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“heteroaryl are designated as

5 Simlarly, as used in the specification and clains, the term heteroaryl
designates a 5- to 12-nenbered nono-, bi- or tri-cyclic aromatic ring
system covoa/oiiggy 1 to 3 heteroatons, which may be the sameTarsodsszrent,
selected fromN, 0 or S. Such heteroaryl ring systenms include 10 pyrrolyl,
azolyl, oxazolyl, thiazolyl, imdazolyl, furyl, thienyl, quinolinyl,

i soqui nolinyl, indolinyl, benzothienyl, benzofuranyl, benzisoxazolyl,

i mdazo[1, 2-a] pyridinyl, imdazo [2, 1-b]. thiazolyl benzo (d] imdazo [2,
1-b] thiazolyl and the like. The termh bkyl designates a CnHzn+1l group
15 having fromone to 2n+l haRgpgen atong whilch may be the sane or
different; and the term hal oal koxy desi HZn+i group having from
one to 2n+l hal ogen at ons MhICE\h the sane or different. 20 In the

speci fication and clains, when|the|tergg Cl-Csal kyl, CZ-Csal kenyl,
Cz- Csal kynyl , C3- C%cycloalkylbéz¥ teroal kyl, d -GC6al kanoyl, aryl or

g o naIIy substltuted t he substituent
groups which are optionally Bresent ma ,one or nore of 25 those
customarily enployed in the developnent pharnaceutical conmpounds or the
nodi fication of such conpounds to |ﬁfluence their structure/activity,
persi stence, absorption, stablllty( r other beneficial property. Specific
exanpl es ﬁﬁeﬁggﬂ substituents include 30 halogen atons, nitro, cyano,
t hi ocyanat o, anat hy al k hal_oal alkoxy, hal oal koxy,
am no, aIkyIa 8%2"ﬂ%mﬁﬁﬁﬁﬁwsréégRﬁchug 1/.793s di al kyl am no, fornyl,
al koxycar bonylw marho&leRalkanoyl, al kyl t hi o, al kyl suphi nyl,
alkyl%ylphonyl ggrgagpyé al kyl am do, phenyl, phenoxy, benzyl, benzyl oxy,
cycloheteroalkyl heteroarVI or cycloal kyl groups, 5 preferably hal ogen
at ons or IomerYalﬂyNRgﬁvvﬁghRTypicaIIy, up to 3 substituents may be

present. \Wen ganygof gpeaﬁoiﬁg@ggg §gb§tbgugnts represents or contains an
al kyl substituent grou be |i nhear branched and may contain up

to 12, preferabl §SuiR UOOG Cﬁﬁﬂ§3pWéFEr%%?ypﬁﬁv%%oléhﬁt cURBB" atdnk s¥ch as
met hyI ethyl, propylsod mr@pyctHz,atadldnw drad dRsbuhgsh zPhasoebeutRL®,l y

bl I b d I d.b ; d of
ot Bl o o prre OB | S S Dl (Ui 3 SRTHBRTE 1

sul furic, hydrochltorer,?Z h‘ylﬁbt)ﬂb&)rﬁlel,zRfal famidc atndlesfstc ormardelNi endmdl oni c,
succinic, fumaric, acet Ba njtric, sulfonic, p-toluene sulfonic,
nmet hane sulfonlc aC|d 3%§9%e %%L%R npounds of the invention include
esters, carbanBteR2@ngr Rot Axe @éﬁbehﬂ@@ﬁgndﬁnéﬁYuﬁ fBeAeIehi €W/ i n

general, are functpen®,,d emz\gqgl V@§NI@2 LRiJe @mgm&qﬁﬁ ofsd;“ﬁg | Nrg,, on and
which are readily converted to the inventive acti i ﬁty in vivo.
%a EsY

Cbrregbondlngly tPRezmetiBer OF thérih Ybn e Freatnent of the
various conditi onsCadkymiviied C35Chey el swliopk, wydil cheoapoalicy lof énylnﬂ al or

\émdﬁnhn?stcfg{)?ggd m%@&léefgéggﬁ%%%?%%h ?ﬁ%?@%?%%%o% SO i ncI uded
are netabol it eBs ofRé,h& coRpouRds @td the preseachi hndepeodedelynédorns active
speci es produced upon,30; b1 oducthon Qicddese caMRoundsolpto a biol ogica
systgﬂ} -9 Rs is an optionally substituted C;-Cgalkyl, aryl or
heteroaryl group;
m is 0 or an integer of 1 or 2;
R¢ is H, halogen, or an optionally substituted C,-
Cealkyl, C;-Cgalkoxy, aryl or heterocaryl group;
25 Rg and R;; are each independently H, CNRygNR3z7R2s or a Ci-
Csalkyl, C;3-C¢cycloalkyl, cycloheterocalkyl, aryl or
heteroaryl group each optionally substituted;



WO 02/ 0, 1837 PCT/ US011~7' | 3a Conpounds of the invention nmay exi st as one or
nore stereoi soners. The various stereoi soners include enantioners,

di ast er ea¥@0%051837 opi soners and geonetric i soners. One skiPClrasoi/sryshe art
will appreciate that one 5 stereoi somer may be nore active or may exhibit
beneficial effects when enriched relative to the other stereoi soner(s) or
when separated fromthe other stereoisoner(s). Additionally, the skilled
artisan knows how to separate, enrich or selectively prepare said

stereflsoners R0 Recormdi nghdl, Rgharareaent1naép@hd@ntqgngrb&eanconpounds of
Formula |, the stereoi soners thereaqf an cceptabl e
salts thereof. ThéDF%o’TPd}ﬂrﬁd' % %lftrﬁfgr# gﬁgﬂgj %5‘3 é’g %r?n xt ur e
of stereoisoners, dsadkyngual Cgt@gcqmlwﬂﬁm @:ryca]s:}aastmmab@t]l Yy actl ve form
15 Exanples of Rl Qﬁggggently hydr ogen, hal ogen ( such as
fluori ne, chlorinéﬁ$qﬁ¥éaggﬁﬁyl ‘Csal koxy (eg nethoxy), hydroxy, and
“cyano;? for exaigpl eRwherRas 20RauUbBbI t Rek orRd7s Ree .t s 5andnHoo AT6- epesi ti on.

Exanpl es of n areldeépé}{deQntl'%)(aHTTer OE Bﬁkgd R9 when present are
i ndependent |y hydrogen and, (CI-C6 les of Y are NRB and

CROR 0 where Ri 19 %‘Pﬂdoﬁaél:bo%?%lléa%‘lﬁb%%%"e‘é%%@l Ex &Fﬁﬁgféﬁlogé‘ﬁy C®rCsal kyl and
C - GCsal kyl substi tHew®a-darforgwapl e aryl e.g., Ymy be -CHZ- , -NH

PCNZ'I'Y?US’( | 1}\1 (753%2 EQ&ﬁpPéSsN at(ﬁe f%%ﬁ%% é@c?”&%yz éﬂofw\%} gzéﬁ%w 712‘/ and R13
subgtituted C;-C¢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 cycloheteroalkyl designates
a 5- to 7-membered monocyclic ring system containing 1 or 2
20 heteroatoms, 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 ¥Y; is NR, O or S and R is H or an

25 optional substituent as described hereinbelow.

<) W T T E)

Y Y, Y,
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are each sel ected from hydrogen, Cl-Csal kyl and Cl-Csal kyl substituted by
for exanple aryl; e.g., Ymy be -CHz- , -NH , -NMe - , -N( Bz ) - and
-N ( CH2vaphengd7 ) - . 5 Q may be for exanple SOz, C=0 orCTHBHI/EWanpl es of
RS are aryl e.g., phenyl or naphthyl, or heteroaryl e.g., thienyl (such as
thien-2-yl), thiazolyl 10 (e.g.,thiazol-2-yl), benzothienyl (such as
benzo[b]thien-2 or 4-yl); quinolyl (such as quinolin-8-yl);

i mdazo[ 1, 2a] pyri di nyl inidazo[2,1:é£thiazolyl and .

benzo[ d] i mi da‘%ﬂ Exp ke tdeol §arm Gl dignezanl ek drsaryde s riadcadd ng
unsubsti t | O t (e.g., 1to 3
substitué%%%g&%% g%%% %?A%¥f$§$%n%é;éfg%g%??%gd %ré?%?lﬁﬁbh substituents
i ncl ude npiperazimecand hppeyabsdne cyanat o, hydroxyl, al kyl of 1-6 carbon
atons, halo (Cl-Cs) al kyl, (Cl-Cs) al koxy, halo (Cl-Cs) al koxy, am no,
(Ad-Cs) alkyl amno, di- (d-Csalkyl) amno) fornyl, (ClL 20 Csal koxy)

‘ bonryl , - I i 5

A e R B oG SR
phenyl , pberoxiyetéecoayy] demighatgs aekeriovary?-webeyef ohener pabkyloor
C3C8 | oal kyl ._Such_opti I bstituted 25 f RB

o0 bxanas BT e F PGP Rbt oF R y IV R T cSORC o1 HeT 1 8 PR R TR

Rii . Ri4het&Satomss whid? mafzSe , th@dsanel & Sdif Expapt psseiedbade CRs
wherein Rs is for exangle hydrogen or (Cl-Cs) alkyl or Wis N 30 -11 WO
02/ 1151837 e USOIPL 7935 Bhahpheserpany hr el RS ifee®F nirelydef or exanpl e

BGPTSR B Syl WEEdy g8, Nuam e, BiepigmI € RS
thienyl, quinolinyl, isoquinolinyl, indolinyl, benzothienyl,
benzofuranyl, benzisoxazolyl, imidazol[l,2-alpyridinyl,
imidazo{2,1-blthiazolyl benzol[d]limidazo([2,1-b]lthiazolyl and
the like. The term haloalkyl designates a CpHzp+1 group

15 having from one teo 2n+l halogen atoms which may be the same
or different; and the term haloalkoxy designates an OCyHzj.
group having from one to 2n+1 halogen atoms which may be the

same or different.

20 In the specification and claims, when the terms
Ci1-Cealkyl, Cy-Csalkenyl, C,-Cg¢alkynyl, C3;-Cscycloalkyl,
cycloheteroaikyl, Ci1-Cgalkanoyl, aryl or hetercaryl 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, haloalkoxy, amino, alkylamino,



Preferred conpounds of the invention are those conpounds of fornula I
wherein nis 1 and Yis NRe. Also preferred are those conpounds of formula
| wherei W@02/851837 10 Further preferred conpounds of the i mrearisoomase those
conmpounds of formula I wherein Qis S02 or COand RS is an optionally
substituted aryl or heteroaryl group. Another group of preferred conpounds
is those conpounds of fornula | wherein ---- represents a single bond. 15

More preferred conpounds of the invention are those conmpounds of fornula I
wher ei n rdfallsyleaninogobornyi s eRsOX¥RArPonEl NREATbRKBL herlrBaAPlof nore

referred, fye : t C wherein n is 1;
% is 20 S%%Fygﬁ%ing%; 2 #ggéiggfénaPEg?%gigﬁbg¥%io%gPﬁgmggéétituted aryl
"group. Fuatkegiambdde, ppleéryl edobenpryndsentyl hebenzghbken are thog;s
conmpounds_of . fornul a erein nis 0; is S02; is CR6; Xis ;. Zis
NRTE; RS ?gcﬁﬂh%b?¥%ﬂL$¥€'SE%E?F?ﬁF¥3 3§§?Y§f%ﬁb$¥in8?9995'represents a
"singl g bope f@PabIPNBal bRl £ 6h& Hr COBROUNEASKPT LPSupBYENT B2 &y,

1-(pheny|su|fony|)-3-(p|perldln-4-gl)-1kklndazole;

1- (4- ni t rephepyd ) Sebgpl peents nnay ybe - presedazol Bhen any of the

1-(4-fl - 3= bi idin-4-yl)- I le. 30
1-§3, 4-S?En‘g?%%%‘lb%e%%%’?‘(e‘%%%ﬁi%‘?ﬁ’-’%%ﬁég aizn%lg‘%%i‘%? ag,alkyh 02/ 051837
PCTI USO1L098ti thudrt f §nouppheinys suafoby| ) i Beé#- 0Bt Byhnpheaokhdi Rap-y! ) - 1H
i ndol e; 1-é§-chlorophenflsulfon |)-3-(1-nmeth Ipyrrolidin-3-gl)-1H indole; 5
( napht 22525 ¥R n§?P) 1 L(Hr%%%/ﬁ?bbyrwamai ‘3'1‘9-'1??'-113!:?{‘-%6 &Y up to
A-yyi PE-NEN i Ns3xyd) - 1H.j :
R4 d?ﬁi?ﬁﬁzx‘?‘%ﬁéﬁﬁ‘ﬁjé IS DL SIS} ForodyL: StEoBEGRRY | ang
n- and t-butyl.

1-
1-
1-

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.



1
1
3
1
1
1
1
3
3
3
5
t

3

(3, 4-di chl orophenyl sul fonyl)-3-(1-nethyl pyrrolidin-3-yl) 1Hindol e;
[ (4,5-dichlorothien-2-yl)sul fonyl]-3-(1-nmethyl-pyrrolidin

yl) - 1HWadohas37L5 PCT/US01/47935
(2- bronmophenyl sul fonyl ) -3-(1-net hyl pyrrolidin-3-yl)-1H i ndol e;
(4-1 odophenyl sul fonyl ) -3-(1-net hyl pyrrolidin-3-yl)-1H i ndol e;
(2-1 odophenyl sul fonyl)-3-(1-nmethyl pyrrolidin-3-yl)-1H 20 i ndol e;
(4-aninophqulsquonyI)-S-(l-benzyIpyrrolidin¢3-yl)-1H i ndol e;
(1- benzyl pyr¢orpennpds- 9f ) the (4nVeRByPRHBAY | 8XE$HN§H) onel PRATPEE 25
(1-benz L din-3-yl)-1- (3. 4-di =S ) 1H i ndol e;
(1-benz% %%%é%%+@%ﬁ§3-y*%?iY%g%é?%n%%%g%§?§§ﬁ¥%%y¥#égﬁg%ndoIe;

[ 3- (1- bemayt pymeos | did haSt ytdomeds| eatlropl ongt s - AndegbymheBic

[

hi azol -2-yl am ne; -13 WO 02/0S1837 PCT/ USQOL/ - 47935

(1- benZyFPRFD! | dPRe 35kt 1ad 18- BRY BT Hi Bhl - JPHEEFIdRGI Fhakt PRBOI e;

5 stereoisomer may be more active or may exhibit beneficial
effects when enriched relative to the other stereoisomer(s)
or when separated from the other stereoisqmer(s).
Additionally, the skilled artisan knows how to separate,
enrich or selectively prepare said stereoisomers.

10 Accordingly, the present 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 stereocisomers,

individual stereocisomers, or as an optically active form.

15

Examples of R; and R, are independently hydrogen,
halogen (such as fluorine, chlorine) C;-Cealkyl, C;-Cgalkoxy
(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 CRoR;o where Rg, Ry and R;, are
each selected from hydrogen, C;-Cgalkyl and C;-Cgalkyl
substituted by for example aryl; e.g., Y may be -CH,- ,

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

-10-



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

1- pheny| V0 d2osB373- (1- net hyl - 2, 5- di hydr o- 1H pyrrol - 3-yl ) - PET/US01/47935
pyrrol o[ 2, 3- b]pyr| i ne;

1- phenyl sul f onyl - 3- (1- et hyl - 2, 5-di hydro- 1H pyrrol - 3-yl )-1H i ndol e; 10

1- phenyl sul fonyl - 3-( 1- nethylpiperidin 4-yl)-1H i ndazol e;
1- phenyl sul f onyl - 3- (1- net hyl - 6-tetrahydropyridin-4 yl)-1H i ndazol e;
1- phenyl sul forﬁxar@ol(an@fh%l%ﬂz%pb&%n4ayd) CBHliayrw B¢ 2R3 b%pyrarrﬁi ez 15

1- phenyl o) y pﬁ§?

1- phenyl séjlll% o‘%ly hf%#u(gt?%é] E%ﬁ é%bi# ;](9%I—I-anr?d cI Cgalkyl

- 1- phenyhmﬂﬁsumﬁuﬁbdbem&@wleiaﬁpBe?atﬁirahygro 1 Hnay epen- @Hy!) 1H i ndol e;
1- phenylsulfonyl met hyl - 2, 5, H azepin-4 20

yl) - 1H i ndd¥i&: - %nylé%f%%%yla%g(iNhgéﬁﬁiﬁge§y )7-t et r ahydr o- 1H azepi n- 4
“yl) - 1@-pyrro|o[2 3-b] pyri di ne;

1- phenyl sul f onyl - 5-fl uoro- 3- (1-net hyl -2, 3, 6, 7-t et rahydr o- 1H

azepi n-4-yl) - IH-madobe; £ example SO;, C=0 or CH,.

1- phenyl sul f onyl - 5-fl uoro-3-(1-nmet hyl -2, 5, 6, 7-tetrahydro- 1H

azepi n-4-yl)-1Hi ndol e;

1- (benzo[ b] t hi Desmgr & S@ffmmdﬁe 3yl reetdhy,| geril igh maphthyl, or
yU 1H pyrrol o[ 2, 3-b] pyrid _
1-(3-f1 ud??ﬁrﬁ\’é?@rﬂéhl?cﬁlyl )t@l?ﬁY%ef%Wlby??oWH?H 3-y}) . 1ppiazolyl

10 (e.g.,thiazol-2-yl), benzothienyl (such as benzo[b]thien-2
or 4-vyl); quinolyl (such as quinolin-8-yl); imidazol(1l,2-
alpyridinyl, imidazo[2,1-bljthiazolyl and
benzol[d]imidazo[2,1-blthiazolyl; 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, (Ci1-Cs¢)alkoxy, halo(C,-C¢)alkoxy, amino,
(C1-Cg) alkylamino, di- (C;-Cealkyl)amino, formyl, (C;-

20 Cgalkoxy)carbonyl, carboxyl, (C;-C¢)alkanoyl, (Cp-
Cg¢)alkylthio, (C;-Cg)alkylsulphinyl, (C;-Cg¢)alkyl-sulphonyl,
carbamoyl, (C,-C¢)alkylamido, phenyl, phenoxy, benzyl,
benzyloxy, heteroaryl and cycloheterocalkyl or (C;-

Cg) cycloalkyl groups. Such optionally substituted groups

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

Ri, Ra, Re, Rs, Rs, Rii, Risa, Ris, Rig, Rz, Ra3, R2y and Rys.
Examples of W are CRg wherein Rg is for example

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

-11-



30 indazole; -14 WD (12/051837 PCT/U SO 1 /.17935

1- (2, 5-di chl orophenyl sul fonyl)-3-(2, 5-di hydro-1H pyrrol -3

yl) - 1H pywo 62/a§18373- b] pyri di ne; PCT/US01/47935

8-[3-(1-nethyl -2,5-di hydro-1H pyrrol -3-yl )indol e-1 sulfonyl]-quinoline; 5

1- phenyl sul f onyl - 5- chl or o- 3- (1- net hyl pi peri di n-4-yl)-1H i ndazol e;

5- net hoxy- 3- (Z-net hyl -1, 2, 3, 6-tetrahydropyridin-4-yl)-1

(napht h-1-yl - sulf%qyl) 1H—|ndazole

3- (1drret hyl aze@afm ?/$)Ofi -X n@lpﬁtqﬁﬁvl WexQjirf dhyi§ - PF 18XpYPER| Ry drogen . p]

pyr| I ne, an 4 1- (napht h-1-yl -sul fonyl ) -1Hi ndol e;
(benzdf%]{éa ¥k? Fonyﬁ% g fluoro-3-(1-nethylazepan-4 yl)-1Hi ndol e;

'8 [ 3-(1- et hyl - 2, 3 6, 7-tetrahydro- 1H azepi n-4-yl)-indole-1 15 sul fonyl]

-quinoline; 3-(1-nmethyl-2,5,6,7-tetrahydro- 1H—aze i n-4- 1{ 1- (naphth-1

yl sul fonyl)-1 ?%@o¥e158N{3W(@?%E?%yf°9 expmele ot hhydf 6? Ris4-y1)

pyrr olso[ %qgfn%}pgélgg,ﬁﬁ,gaa%ig%y&} &rli nol i ne; 20

8-[5-fluor (1- et tetrd%ydro 1H azepin-4-yl)
I ndol e- 1- sul f onyl ] - qui nol i ne;

Preferred compounds of the invention are those
compounds of formula I wherein n is 1 and 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 SO,;; X is CRy;
and Z is NR;;. Another group of more preferred inventive
compounds are those formula I compounds wherein n is 1; Q is

20 SO,; 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 CRe¢; X is 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:

1- (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-



fluoro-3-(1-nethyl-2,5,6,7-tetrahydro-1H azepin-4-yl)-1

napht h- 1-yl sul fonyl ) - 1Hi ndol e;

(benzo[WPwRPHAR3A- y| sul fonyl ) - 3- (1- benzyl - pyrrol i di n- 3- yIPCTABOLHI93Fr rol 0 [
3 -b] pyridine ;

3-fl uoro-phenyl sul fonyl)-3-(1-phenet hyl - pyrrolidin 3-yl) 1H i ndazol e;
2, 5-di chl or ophenyl sul f onyl ) - 3- (1- ethyl 5-di hydro- 1H
r
1-

ol | )-1H pyrrol of 2, 3- b%pyrldlne
nethz

t (9 Elupropheny ieplEpayl B- §/rfl1m%ﬁla¥5hr1ayzr9hqwoayy}11il-|Hrndo| e;

(
(
r
(
5 W (12/0 e PCT/US(1'1 /. 47935

chl oro- 1- (3-flT uor ophenyl sul fonyl ) - 3- pi peri di n-4-yl - 1H i ndazol e;

5
(
1-
2
1-
1-
p
3
5-
*5- met hoxyt 1¢4 nelphdbhephghglshdhyghyt B-341(2; Bethybpyhyblidin-3-yl) -1H-
1
1-
p
3
y
8-
1-
3-

, 3, 6-tetrahydro- pyridin-4-yl)- 1H—|ndazole 5
napht h- 1- yliﬂé?%gyl) 3- (1- phenet hyl - azepan-4-yl)-1H
Y'Wﬂ§ﬂ213tﬁiﬁwﬁ nfls§1€éﬁ9§ =4=yi- &eéﬁf@%&?réth%HL§09ibllﬁH"nd0|e

2

(

r

azepan- 4 oro-5 net -benzo[ b I en-2
S

[

s

[

| sul f onyl ) - 5- imdm¢©71F+|ndole 10

3-(1-p f % %%??%genyzSuf%EQQYPrg %T*%%@Hyfpyr¥011899°56 -1H-

Elzgny di neifgbbatyl)-2,5,6, 7-tetrahydro- 1H azepi n-4-yl ]
1-(3,4-dimethoxyphenylsulfonyl)-3- (1-methylpyrrolidin-3-yl) -
10 1H-indole;
1-(3,4-dichlorophenylsulfonyl) -3- (1-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- (l-methylpyrrolidin-3-yl)-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-(1l-benzylpyrrolidin-3-yl) -1-(4-methylphenylsulfonyl) -1H-
indole;
25 3-(1-benzylpyrrolidin-3-yl)-1-(3,4-dichlorophenyl-sulfonyl) -
1H-indole;
- (1-benzylpyrrolidin-3-yl) -1- (2-bromophenylsulfonyl) -1H-
indole;
5-[3-(1l-benzylpyrrolidin-3-yl)-indole-1-sulfonyl]-4-methyl-
30 thiazol-2-ylamine;

-13-



1
1
1
1
1
1
1
-1
1
1
1
1
1
1

- (napht h- 2-yl sul fonyl ) - 1Hi ndol e;

-(2, 3-di chl orophenyl sul fonyl )-3-(1-nethyl-2,3,6,7 15
t et r ahydmeo 03hsag¥Epi n- 4-yl ) - 1H pyrrol o] 2, 3-] pyri di ne; PCT/US01/47935

-[ (3-chl or o- 5- met hoxyphenyl sul fonyl )] - 3- (2, 2-di net hyl
2,3,6,7-tetrahydro-1H azepi n-4-yl)-5-fl uoro-1Hi ndol e;
3-azepan- 4-yl -5-fl uoro-1- (napht h- 2-yl sul fonyl ) - 1Hi ndol e;

- benzenesul f onyl - 3- pi peri di n-3-yl - 1Hi ndol e; 20

- (4- i sop¥opytberrivipesue: baimn) 3 3yhl peri 6f noogethipnngoyd) sulfonyl] -

- (5-chl oro-t hj.ophene- 2-sul fonyl ) - 3-pi peri di n-3-yl -1H i ndol e;
-(3-ch|oro-bggggh%éﬁﬁ?bnyl)-3-piperidin-3-y|-1kkindo|e;

- (3, 4- di f o9y benzesesul § o0yl neShpl pericl tdBnyh -t i nHdopgrrabo (2, 3 -
-(4-trifluoronethoxy-benzenesul fonyl)-3-pi peridin-3-yl-1H i ndol e;

- (4- et hoxy- behR¥REZLNE bnyl ) - 3- pi peri di n-3-yl - 1Hi ndol e;

-(4-trif]lL nesy f P} hoi 0y 3oy - 4L i 30

(5 Nl or PR U RRRR LTSkl ety SO PEPELA ek S HARREEFL 0 6 wo
U2/ 1118371 Rsflétyslavil 831935-3- (1-methyl-2,5-dihydro-1H-pyrrol-3-yl) -1H-
-(2-chloro-4-trifluyo t hyl - benzenesul fonyl ) - 3-pi peridin 3-yl-1Hi ndol e;
-(2-naphthy|eﬁ%ﬁﬂ??%pérgfgf $ UF - 3-yl - 1H i ndol e;

1-phenylsulfonyl-3- (1-methyl-2,5-dihydro-1H-pyrrol-3-yl) -1H-
indole;

10 1-phenylsulfonyl-3-(l-methylpiperidin-4-yl)-1H-indazcle;
l-phenylsulfonyl-3-(1-methyl-1,2,3,6-tetrahydropyridin-4-

yl) -1H-indazole;
l-phenylsulfonyl-3-(l1-methylazepan-4-yl)-1H-pyrrolo[2,3-
‘ blpyridine;

15 1-phenylsulfonyl-3-(l-methylazepan-4-yl)-1H-indole;
1-phenylsulfonyl-5-fluoro-3-(l-methylazepan-4-yl)-1H-indole;
l1-phenylsulfonyl-3-(l1-methyl-2,3,6,7-tetrahydro-1H-azepin-4-

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

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

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

25 1-phenylsulfonyl-5-fluoro-3-(l1-methyl-2,5,6,7-tetrahydro-1H-

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

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

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

30 indazole;

-14-



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

pi peri di n-3-yl - 1Hi ndol e;

1- (2, 6- divedbpesassm dazo[ 2, 1- b] t hi azol e-5-sul fonyl )-3 PCT/US01/47935

pi peri di n-3-yl - 1H i ndol e;

2-chl oro-3-(3-pi peridin-3-yl-indol e-1-sul fonyl)-imdazo[ 1,2 a] pyridine; 10
2-chl oro-3-(3-pi peridin-3-yl-indol e-1-sul fonyl) benzo [d] imdazo [2, 1-D]
t hi azol e; 1-(4-isopropyl-benzenesulfonyl)-S-piperidin-3-y|-1H

pyrrol of 213(d] pydiehherophenylsul fonyl) -3-(2,5-dihydro-1H-pyrrol-3-

1- (5-chloro-thij e-2-sul fonyl)-3-piperidin-3-yl-1H 15
pyrrol0[2,3-b]%@f?ﬁ?h@¥r59%%f€h%%?g9£€g§%%%3ulfonyl)-3-piperidin-3-y|-1H
“pyrrol o] 28 3tp] pyréltingl -4 ; § 3dfh@d#buUon opyrrol-3-yl) indole-1-

- benzenesul fonyl ) - 3-pi peridi n-3-yl -1H pyrrol o[ 2, 3-b] pyri dine; 20
1-(4-trif|uoroﬁ%iﬁ@& 1£e%§bﬂ%%bm¢bnyl)-3-piperidin-3-y|-1H

“pyrrolo[ 2, 3- LHpe, 1 . (- : i A CTHL
1-(3-éﬁlo%ggg%%%%%g*ﬂ%@%%e%e%%}?%%y?)S%-%?%%¥%%%%?5%3f?1ﬁi%%%r%?o [2, 3-Db]
pyridine; 1-(2inddmsbed-trifluoronethyl-benzenesul fonyl)-3-piperidin 25

3-yl-1H pyrrol o] 2, 3-b] pyridi ne;_ 1-(2-napht hyl enesul f onyl ) - 3-
piperidin53m?¢h%¥¥b§f1£T%$g?%fb}'%y?iﬁT %?rghydropyrldxn‘4'yl)‘1'

1-(5-chl oro- 3- peibit n bengol Shi hbephenes 2: sah oyt ) - 3
pi peridin-3-yl-1Hp rrolo[2,3-b;pyr|d|ne; 30
2- chl or 0- 3= (B=peplylazeranyt -yy) r bt 6paphthi pyyi denefanyl) -1H-
10 pyrrolo[2,3-b]lpyridine;
- 3-(1-methylazepan-4-yl)-1- (naphth-1-yl-sulfonyl)-1H-indole;
1- (benzo[b]lthien-4-ylsulfonyl)-5-fluoro-3-(1-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-blpyridine-1l-sulfonyl] -quinoline;
20 8-[5-fluoro-3-(l-methyl-2,3,6,7-tetrahydro-1H-azepin-4-yl) -
indole-1l-sulfonyl] -quinoline;
5-fluoro-3-(1-methyl-2,5,6,7-tetrahydro-1H-azepin-4-yl)-1-
(naphth-1-ylsulfonyl) -1H-indole;
1- (benzo[blthien-4-ylsulfonyl) -3- (l-benzyl-pyrrolidin-3-yl) -
25 1H-pyrrolo[2,3-blpyridine;
1-(3-fluorco-phenylsulfonyl) -3- (1-phenethyl-pyrrolidin-3-yl) -
1H-indazole;
1-(2,5-dichlorophenylsulfonyl)-3- (1-ethyl-2,5-dihydro-1H-
pyrrol-3-yl)-1H-pyrrolo[2,3-blpyridine;
30 3-{l-methyl-2,5-dihydro-1H-pyrrol-3-yl)-1-(naphth-2-
vlsulfonyl) -1H-indole;

-15-



sul fonyl)-imdazo[ 1, 2-a] pyri di ne;

i m dazo MO 04013337t hi azol e;

t her eof .

Y, Z, Rl, Rz,

and Qis SQz,

-17

WO 02/ 0S1837 PCT/ USOL/ ~7935
2-chl oro-3-(3-piperidin-3-yl-pyrrol o[ 2, 3-b] pyri di ne-1sul fonyl) -benzo [d]

or the pharmaceutical |y accept ®0TASeal1935

5 This invention al so provides processes for preparing conpounds
of formula (I) which processes conprise one of the follow ng: 10 a)
reacting a conmpound of formula y~Z R ~ (CRBR4)n W~N H R~ wherein W X
W th an appropriate

sul phonyl 2t ¢hgoracyt 43 r hjuonsphenybewyferY hy; 3 tRiBesi anoy ¥t A~ or

al kyl ati ng agegégg lning the group: Rs-Q where Rg is as defined above

R3 and R4 are as defined herein

4, CSNRZs or CH2 ; said reactants protected on

-reactive Siheshaxgt D¢ (Rphth+ eagl suefenps] + 3 uéhi 2 g2 oupsmashyequi red, and

a cor

1Y o 5s by 2 ranbu A ah B ey F o ar b
, or rensv rou
WD 02/50S183 (n¥phth-1-ylsulfonyl) -3- (1-phenethyl-azepan-4-yl) -1H-

10

15

20

25

30

pyrrolo[2,3-blpyridine;

1y

spondi

F OfT &P

dohph

3-azepan-4-yl-1- (naphth-1-ylsulfonyl) -1H-indole;

npound of fornula
Gind of formula -18

3-azepan-4-yl-1-(3-chloro-5-methyl-benzo[b]thien-2-

ylsulfonyl) -5-fluoro-1H-indole;

8- [3-(l-phenethyl-2,3,6,7-tetrahydro-1H-azepin-4-yl) -indole-

1-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-(1-methyl-2,3,6,7-

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;

1l-benzenesulfonyl-3-piperidin-3-yl-1H-indole;

1- (4-isopropyl-benzenesulfonyl) -3-piperidin-3-yl-1H-indole;

1-(5-chloro-thiophene-2-sulfonyl) -3-piperidin-3-yl-1H-

indole;

1- (3-chloro-benzenesulfonyl) -3-piperidin-3-yl-1H-indole;

1-(3,4-difluoro-benzenesulfonyl) -3-piperidin-3-yl-1H-indole;

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;

1- (3-chloro-4-methyl-benzenesulfonyl) -3-piperidin-3-yl-1H-

indole;

-16-



Rz CR- QRs Z' | ~CR3~4~n PCT/ US01/~7935 wherein Q W X, R, R2, R3, R4
and RS are as defined herein and one of Y and Z' is NG where Gis a
protecti Wgp o2/eugs75 and the other is CROR o or CRI 2R s as Rppspt/4ase to
gi ve a conmpound of fornmula (1) wherein Y or Zis NH, or c) alkylating a
conpound of forrmula (I) as defined in 10 above wherein RB or R11 is
hydrogen with an al kyl ati ng agent of forrmula Re-L or Rl1-L wherein L is a
| eavi ng group, such as hal ogen, and Re and R11 are each as defined in

her ei n exXce{®idhy dBrirdoder £ kupramat hy lodrarsasis it P oot rRERFT ¥kl a (1)
; 15 or d) conyepting ound of fornmula (1) having a reactive

substi t uent gp‘;o p:L tlggaﬁldfchf@;'rent conpound of forrmula I; 20 or e) converting
-a basi c conoutgbrfhylsmas el fdny I)o- ap iges i diddi 34 yin- St indolei ce versa. or
25 f) isolatin i somer of_ a conpound of fornmula I% froma mxture of

i soners. L16- q‘%%ﬂﬂﬁwl PER At iR st i Y Lhrving out the

“reactisons descyihed fROVE 1 afE Weidiknown to those skilled in the art
and/ or are ill(ifjltrate herye]i n. I'n any ‘of the reactions described herein 5

reacti ve sulsst6 tdisrhl grotipsi dazsi 2 6s-b It hiwe i detdwl feryy be-Jr ot ect ed pri or

to reaction by -“Serwp roprj.ate protecting groups inert to the reaction
condi tions and® ¥ afp&,-il—?—mcpole,

2-chloro-3- (3-piperidin-3-yl-indole-1l-sulfonyl)-imidazo[1,2-
alpyridine;
10 2-chloro-3-(3-piperidin-3-yl-indole-1l-sulfonyl) -
benzo [d]imidazo[2,1-b] thiazole;
1- (4-isopropyl-benzenesulfonyl) -3-piperidin-3-yl-1H-
pyrrolo([2,3-blpyridine;
1- (5-chloro-thiophene-2-sulfonyl) -3-piperidin-3-yl-1H-
15 pyrrolo[2,3-blpyridine;
1- (3-chloro-benzenesulfonyl) -3-piperidin-3-yl-1H-
pyrrolo([2,3-blpyridine;
1-(3,4-difluoro -benzenesulfonyl)-3-piperidin-3-yl-1H-
pyrrolo(2,3-blpyridine;
20 1-(4-trifluoromethoxy-benzenesulfonyl)-3-piperidin-3-yl-1H-
pyrrolo(2,3-b]lpyridine;
1- (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;
1- (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-blpyridine;
30 2-chloro-3-(3-piperidin-3-yl-pyrrolo([2,3-b]pyridine-1-

sulfonyl) -imidazo[1,2-a]jpyridine;

-17-



the reaction. 10 In detail, conpounds of the invention may conveniently be
prepared using conventional synthetic nmethods and, if required, standard
separ at i 60 02/0518%71 ati on techni ques. For exanpl e, conpound®CofUShU#7983 a |

wherein nis 1; Qis SO~ Yis CH2;, Zis NH, and ---- represents a double
bond (la) may 15 be prepared by reacting a conpound of fornula Il with a
protected 4- piperidone conpound of formula Ill, such as

1t - but oxycar bonyl peridone, in the presence of a base to give the
prot ect e 1@Wn&npmmd%wnmmrqm bl B b\eysidiegaki ng said

formula IV co & t | derivative of
formul a V, angg{glgg)(rjno’{ ec% nIgZC% Eg Jf%glrc%(uﬁa% ]ggnmlato%%déc?i;é(gl ve the desired
formul a laxr phodystiarv dertiadd Ve yacddye: foranudal 86 ctomgoem®l. may be reduced to
give the fornula VI protected piperidin-4yl derivative and deprotection of
the formula VI conpound 25 affords the conpound of fornula | wherein nis
"1, Qks SOz; Yis CH) Zis NH and ---- represents a single bond (Ib). The
reaction schenes are shown in flow diagram | wherein G represents a
protecting group. -20 WO (1 2/051837 FLOW DI AGRAM | PCT/ USQOL/. 17935 G Rz O
?la\s/)e 1X) NNQH%% l:‘:!.RGé%_ﬁéltlloe Ial l %@o@%d‘é‘%l p@O%ZeSSSeOSZ@SOI{ Ipax)epa.srcl)zn%s R- HC1 R
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, Rz and Ry are as defined herein,
with an appropriate sulphonylating, acylating,
15 carbamoylating, thiocarbamoylating or alkylating agent
containing the group:
Rs-Q-
where Ry is as defined above and Q is SO, CO, CONR:;, CSNR;s
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-~



SOzRs (V) Hz, Cat. SO02Rs {M) ,G-21 WO 021 051837 PCT/ USQL/ . 47935
Commonly used protecting groups include tbutyl carboxyl ate, benzyl, acetyl,
benzyl oxw@antienyd?, or any conventional group known to proPETHUSAI/TA3T C
nitrogen in standard synthetic procedures. 5 The correspondi ng conpounds of
formula | wherein Zis NRL1 and R11 is other than H nmay be prepared by

al kylating the fornula la or Ib conpound with an al kyl ati ng agent RllHal,
wherein Hal is Cl, Br or |I. The reaction is illustrated in flow diagramllI.
10 FLOWDIAGRAM Il ~Ri ~ N R~ ~ -Hal R~ SQOZRS (la) or (Ib) (lc) SOzRS
Simlarly, compounds of formula | wherein nis 1; Qis SO2; Yis NH and Z
is CHZ (1d) may be prepared by reacting a ¥¥{ornula Il conpound with a
prot ected 3-pi peridone of for a Vil in fhe ﬁfeSence of a base to give the
protected tetrahydropyridinyl pound of R3RY|I'1; reducing said
formula VII1 conpound via catal A_hy oge ation to give the conpound of
“formula I X; sulfonating the for I 20 | X conmpound to give the
correspondi ng protected 1-sulfo d riv |ve and deprotecting said
derivative to give the desired prfogdlct lf formula 1d. The reacti on sequence
is shown in flow diagram |l wRerein Gr ﬁgents a protecting group. -22

wherein Q, W, X, R;, Rz, Ri, 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;;1-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 £) isolating an isomer of a compound of formula (I) from a

mixture of isomers.

-19-



WO U2/ 1151837 FLOWD AGRAM I Il PCT/USOL /.17935 GI RR OCIv; + NNRHG
t (Il) (M) base RRt (VIIl) H2, Cat. GI (IX) GR (VIIl) or (IX) R H
SU2R5 (| WO B2/@as3dyounds of fornula | wherein nis 0, Qis BOT/USWIABWITH2, Z
is NH and ---- represents a single bond (le) may be prepared by reacting a
conpound of forrmula Il with a protected maleim de in the presence of an
acid to give the conmpound of fornula X; reducing the fornmula X conpound
with
Methods for carrying out the reactions described above
are well known to those skilled in the art and/or are
illustrated herein. In any of the reactions described herein
5 reactive subgtituent groups or sites in the molecule may be
protected prior to reaction by use of appropriate protecting

groups inert to the reaction conditions and 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 be 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-
vl 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 (1lb).
The reaction schemes are shown in flow diagram I wherein G

represents a protecting group.

-20-




1 a) base Ib) RSSOCzCl 2) H+ -23 WO 02/ 0i 1837 PCT/ USQL/ - 47935 Li Al H4
to give the 3-pyrrol sdinyl conpound of forrmula Xl and sul fonating and
depr ot ecwmoz/egsifescri bed herei nabove to give the desiredPpTasov$7903
formula le. The reactions are shown in flow diagram |V wherein G represents
a protecting 5 group. FLOWDIAGRAMIV Rz Ol \i +| HNG-CXNR-HO
(1) (X) LiAlH4 1 a} base Ib) RSS02C1 2) H+ 10 15 R~ SOzRs R~

FLOW DIAGRAM I

1) NaH
2) RsSO,CI

G

SO,Rs
(la) V)

H,, Cat.

(Ib) (VD

_21-



(le) (XI) ~1-G Utilizing the reactions shown in flow diagrans I, 11, and
1l herei nabove and enpl oyi ng the appropriate pyrrolidone or honopi peri done
af fords ovopoumssy of formula | wherein nis 0 or 2 and Q PET&8R21/47@88pounds
of fornmula Id or e may 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/-47935 other than H Conpounds of formula | wherein Qis
CO, CONR2Q or CHz may be prepared by reacting the protected internediate of
formula |V, VIGemmandyrused protedel e @opiPat tnekiddnyt hal i de, car banoyl

hal i d | kyl_ 5 hal ] i h '
or ocedur SRR 15 TP L et vl TamET Lo Bt B T e

i nvent i oncor\8Mait GHEED Ut dup tiouvied t pyet eonpousdls D& {0t foden | imay be
utilized in the treatnment of central nervous system 10 disorders relating
to or af fHARIPEY IFRCIRHG PreEAWeSuch as notor, nood, psychiatric,
cogni & ve, ne%ﬂ@%ﬁé%&ﬂ&- n@lcdfifobid® OF SPULfis 1 NRBELICUL ALs ONS

di sorders such ‘as anxi ety, d%p ession, schizophrenia, Al zhelner's disease,
Par ki nsorN®,;dasdaRg, iesatdting rditdhemndér maydiksordersimes] diyed ltky 168 ialgcohol  or
drug withdrawl, sexual dysfunction, attention deficjt,.nmenory Ioss or the
1 ke, "c ot HRTDd niA e st TR OFLh oOh doUEl at R e et he -

treat nentyHf , asekh soideianfid hel cemtrek nervons systeldhCGNS) related to or
affected by the 5-HT6 receptor in a patient in need thereof which 20
conpr i sesi brest watrd st of bew i @AagwaMhL b- t herapeutical |y effective amount of
a conpound of fornula | as described herei nabove. The conpounds nay be
provided via oral or parenteral adm nistration or in any comobn nanner
known to be an effective adm ni FLOMN IDIAGRAM) IiTher apeuti c agent to a 25
patient in need thereof. The therapeutically effective anmount provided in
the treatnent of a specific CNS disorder nmay vary according to the specific

conditions) being treated, the size, age and response pattern ofRiihe
patient, the severity/0 e 30 disorder, the judgnent of t Mttendi ng

physi cian amRg the |i general , effective anmynts for ora

adm ni strati t 0.01 to 1,000 ng/kgQ) ef er abl ut 0.5 to
500 ng/ kg an ve anounts fqmlpqﬁpnteral adm I on may be about
0.1 to 100 o,|| prakerably 35—abeut—6—5—e 50 . WO 02/ 0S1837
PCT/ US01/ ~79 I ﬁ(ual practice, the conpounds (t . fvention are

adm ni ster iKa sohid or liquid form either neat %r in\conbination with

one or nor&! convent i o¥&Rs phar maceutical carrier&or exci pi 80dRs.
Accordingly, the present invention 5 provides a pharnaceutical conposition
whi ch conpri ses(laopitar maceuti cal ly acceptable carrier dnd an effective
anount of a conpound of fornula | as descri bed herei nabove. Solid carriers
suitable for use in the conposition of the invention include one or nore
subst ances whi simiByray socddmpshnds &f aformnyaayewhsreinbni tants, Q is
SO|UbI|IZ§6§f 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 1-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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suspendi ng agents, fillers, glidants, conpression aides, binders,

tabl et -di sintegrating agents or encapsulating materials. In powders, the
carrier wmayobesissrfinely divided solid which is in adm xt upeTwisohi+m@3si nel y
di vi ded conpound 15 of forrmula I. In tablets, the formula |I conpound nay be
m xed with a carrier having the necessary conpression properties in

sui tabl e proportions and conpacted in the shape and size desired. Said
powders and tablets nay contain up to 99~ by weight of the fornula I
conpound. Solid 20 carriers suifB@W PIAFRAMCIIE the conposition of the

i nvention include cal cium phosphate, magnesium stearate, talc, sugars,

| act ose, dextrin, starch, gelatin, cellulose) nethyl ceIIqusg, sodi um

-car boxynet hyl cellul ose, polyvinylpyrrolidine, |low nelting waxXes and ion
exchange 25 resins . Any pharnmaceutically acceptable |iquid clr~er
suitable for g&eparing sol utions, suspensions, enulg,ons, and
~elixirs may be\enployed in the Qonposition of the inwention. ounds of
formula | may b {ssql ved or pended in a 30 phar ti y acceptabl e
liquid carrier ter,[an Qrganic Bstvept , orJf eutically
accept abl e oil fat, »Or a npxture thereof. Said |idyyd Konposition may
cont ai n ot her abl & phar mac ioal additives such §xso|§gilizers,

enul sifiers,R uffers,}breservativesg 35 sweet enersRk/fl avori agents,
suspendi ng agents, thickening -26 WO 02/ US1837 PCT/ USQOL/. 17935 agents,

col oring agents, ()scosity regtVHdors, stabilizers, osmdMBhul ators, or the
| i ke. Exanples of liquid carriers suitable for oral and parenteral

adm ni stration include water (particularly containing addijtives as above,
e.g., 5 cellulose derivatives, preferably sodi um carboxyngt 1Catel | ul ose
solution), alcohols (including nonohydric al cohols and pollyhydric al cohol s,
e.g., glycols) or their derivatives, or oils (e.g., fractifongied coconut

oil and arachis oil). For parenteral adm nistration the carriker may 10 al so
be an oily ester such as ethyl oleate or isopropyl nyristateN ositions
of the invention which are sterile solutions or suspensionsfare juitable

for intramuscul ar, intraperitoneal or subcutaneous iIRjectiony_Syerile 15
solutions may al so be adm nistered intravenously. |Inv i vefconpositions
suitable for oral adm nistration may be in either I|i lid
conposition form For a nore clear understanding, an rder to

illustrate the invention nore clearly, specific exa 20Nt her eof are set
forth hereinbel ow. The followi ng exanpl es are mer ek| illustfative and are
not to be understood as linmting the scope and underlyingxprinciples of the
invention in any way. Unl ess otherw se stated, all parts are parts by

wei ght. 25 The terns HPL@ and NVR desi gnate high performanceygiquid

chr omat ogr aphy and nucl eg_pagneti c resonance, respectively. N
02/ 0S1837 PCT/ JSOL/ ~79 EXQAVMPLE 1 Preparation of

3- (1H I ndol - 3- s>;1-net vl p rrolldhgﬁ&%éSdlone 5 10R%§;20

[

N\ 1b) RsSO,Cl [
W >
/
/)gk N 2) B+ /)gk N
H !
R] RI SOzRS
(VII) or (IX) (Id)
5 Compounds of formula I wherein n is 0, Q is SO;; Y is
CH,; 2 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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ONCH3 ~~\, ~0 O+ NCHCH3~~ N NHHOAMXxture of indole (3.14Q)
and N-nethyl mal eimde (6.2g, 3 equiv.) in acetic acid is heated at 105C for
16 hr, coobdeziozissrr oomtenperature, held for 16 hr and fil PETABO/TIH8S
filtercake is washed with acetic acid and dried to afford the title
product, 5.5g, identified by HPLC and nass spectral analyses. T1111fTT T A
Preparation of 3-(1l-nethylpyrrolidin-3-yl)-1Hindole H J-CH3 LiAll-T~ N CH3
A solution of 3-(1-Hindol-3-yl)-1-nmethyl-pyrrolidine2, 5-dione (1.49) in
tetr ah)édr].f)if]%é[[}%nftios gtlrv%attefé wl t;ﬂgfrlxlo&llldfir(ylﬁ dﬁmpohrf&i\ﬂcfﬁﬂﬂﬂﬁnﬁﬂgl &Ieﬁma/)
stirred at or ool e room:t e th water
and 15s -94& OnaW%ﬁﬁl@wwa/a%gg% fj%%%eh?\g %ﬁ%vef V\{I_rcf ered. The
filtrate gbvalrilesl dvetlrdd) Jdodunck O@hcﬁmtm@leedIen VEltelor¢actai dos catdie titl e
product as_an ojl |dent HPL.C an yses.
EXAVPLE 3° epar%tfl%%wo iaéglﬁm el?p%%%%lé;dr%?geé??éi %)AE% %1 t[aﬂﬁinyl )

“sul f oyl Jgxrdikp i ndol e N- CH3

FLOW DIAGRAM IV

R,
0]
B( \ H*
[ I ;N + N—G —_—
/‘(x N
R H 0
1)
LiAlH,
1a) base
- 1b) RsSO,Cl
/{ 2)H*
S
Ry SO,Rs
(Ie) (XD)

10
Utilizing the reactions shown in flow diagrams I, II,
and IIT hereinabove and employing the appropriate
pyrrolidone or homopiperidone affords compounds of formula I
wherein n is 0 or 2 and Q is S0O,. Compounds of formula Id
15 or Ie may be alkylated as shown in flow diagram III to give

the corresponding formula I products wherein R or Rj; is
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11 a) NaHIb) H3C ~ ~ $p2C1 NNCH3 / N $OZ ~ ~ CH3 A solution of
3-(1-nmethyl pyrrolidin-3-yl)-1Hindole (50.1 ng, 0.25 mmol) in

t et r ahydvod 02/631837s treat ed sequentially with NaH (60% di speET4iSon4i985 m ner al
oil, 0.75 15 mmol) and 4-net hyl phenyl sul fonyl chloride (47 ng, 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 anal yses, [ MtH] 355.15, LCMB1 retention time 1.82

20 mn. %@&camtmon%orhw;&@sl\@p §<y§1’h@1f& mle;éﬁeiﬁtleer@scéﬁ, 2 mmx 50
mm I D, 5 uM.colum;_10 uL jectin 02% TFA/ wat er ;. Sol vent

B: 0. 02% TEX Base PONFH? imRY be @%8?%%$ oY ﬁ%a‘ét“@%%%e Bretafhedosn A 5
‘mn: 10% Mmtétawdiate df ntdrmula DeVecvidn, PHdonnxDARith28he WO 02/11 a
1837 EXANVPLES 4-27 PCT/rLiB { £793s Prg

1- (Aryl su‘?}?%n?/ﬁn)‘l%t? NS uted- pyfro ?9% é&?i;l? ii‘-ﬁl?nagl %llgyjo N Rs N Rs
"N-Rs I5 O halidig Nakedptivel ¥4 ~The2s RSSGher l\nt—emﬂsewmgeéssem ially

the sane C ribed.d e apd, y t he
appropri arﬁée}pnlg%g?ﬁldpf%g ggr%#agﬁﬁgﬂ%r y?iérﬂ]]l?ongl érﬂ Ol‘lg ﬁetfggrrpounds
shown in fapeetionare prepared and identified by HPLC and nass spectral

anal yses. (LC'\ﬁQW)aAIL%;‘&)@QPW ttl@@Ser'BléQGe N@B?nﬁé!ﬁﬁ&%f%&%ﬁl%t erhay Cl8, 2

15 mm x 50 WWILP | um; uL |n£ect|n ol vent
be utilized in the treatment e}

centra nervous'system

10 disorders relating to or affected by the 5-HT6 receptor such
as motor, mood, psychiatric, cognitive, neurodegenerative,
or the like disorders. In 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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0. 02% TFA/ wat er; Sol vent B: 0.02% TFA/ acetonitrile; Gadient: Tine 0: 95% A;
0.3 mMn: 95% A, 5 mn: 10%A Flowrate 1 nL/mn; Detection: 254 nm DAD. 20
Tabl e 11 Wwé Ry0BI7 SOZRs Ex. LCVSNo. RBR5MHH ( mi n) 4net hyl 4- f IPaousphi€9ys 359

1. 785net hyl 4- net hoxyphenyl 371 1.82 -30 WD 02/ 0A837 PCT/ USOL/-17935 Tabl e
Il (cont'd) NNRg NI SOzRs Ex. LCM5 No. Re RS M+rH (mn) 6 nethyl

4-chl orophenyl 375 1.90 7 nethyl 5-chlorothien-2-yl 381 1.94 8 nethyl
2-naphthyl 391 2.05 9 nmethyl 4-anilinyl 356 1.58 10 net hyl

3, 4. di et hoxy penyde DL gk fde T3ty | sodicnd| of opthenitky 991 o Ol 2

nmet hyl 4, 5 dj chl or ot hi en- 2 4 5 2.14 13 met hyl qu%onqghenyl 419 1.84 14
methyl 2- 38 Hb SR h IR tﬁ £ 1%%%r%5 Sret iy Teat or in
~5-chloro éomnﬁrtwﬂmh Wit 228 chemmténm\ébrydldrﬁahepmmaaeémmﬁmwl 467

1.88 17 nethyl |odo hen 467 2 I h n 1.2.17 19
benzyl 4-5ftt he y %Zél %eoﬁrgdﬁqq%%m%p e¥§e§)12§2¥riv%§t nbenzyl
- 3, 4- dchlmraypivbas/la mmmmmmmm@r@mwmh@@nﬁrmeaaa benzyl

31" oIy e R e o SRR s e

No . Re RS LOMSWAPRIGi 9 %ffﬁié]rﬁzyﬁ By q%s'rpzlyn;bgi hereinabove.

Solid carriers suitable for use in the composition of

the invention include one or more substances which may also
10 act as flavoring agents, lubricants, solubilizers,
suspending agents, fillers, glidants, compression aides,
binders, tablet-disintegrating agents or encapsulating
materials. In powders, the carrier may be a finely divided
solid which is in admixture with a finely divided compound
15 of formula I. 1In 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 o0il or
fat, or a mixture thereof. Said ligquid composition may
contain other suitable pharmaceutical additives such as
gsolubilizers, emulsifiers, buffers, preservatives,

35 sweeteners, flavoring agents, suspending agents, thickening

-26-



4-i odophenyl 2-iodophenyl EXAVMPLE 28 543 2.21 543 2. 34 Preparation of
3-(1-Benzyl -1, 2,5, 6-tetrahydro-pyridin-3-yl)l1Hindole (~ ~ NN~ wHO10 H
A mxturw@tzenssle (2 g, 17 mmol) and 1- benzyl pi peri di nPGTAISG1/47935
hydrochl ori de hydrate (7.7 g, 34 nmol) and 2N 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, dried over Na2S04 and concentrated in vacuo to afford the title

product, dglantd ficsh byiddPligamits Maess SPeCt ¥ ate ANBAYSES, sB2biliM42/ U51837
EXAMPLE 29 ' Pre ation of 3-Pi Hdhmgythi%pHaayé%mir
PCT/USUUQ%W@Eﬁgiﬁi@torS’ or the "like. xamples o qu ers
’ suitable for oral and parenteral administration include

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

5 cellulose derivatives, preferably sodium carboxymethyl
cellulose solution), alcohols (including monohydric alcohols
and polyhydric alcohols, e.g., glycols) or their
derivatives, or oils (e.g., fractionated coconut oil and
arachis oil). For parenteral administration the carrier may

10 also be an oily ester such as ethyl oleate or isopropyl
myristate.

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

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 ligquid

chromatography and nuclear magnetic resonance, respectively.
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A m xture of the 3-(1-benzyl-1, 2,5, 6-tetrahydropyridin-3-yl)-1Hindole
obtai ned i n Exanple 28 and 10% pal | adi um on carbon in a m xture of formc
acid andwebthemsd7 10 is stirred at roomtenperature for 3PdRUSOE#S3Si|tered
t hrough celite. The celite is washed wth nmethanol. The filtrates are
conbi ned and concentrated in vacuo to afford the title product, identified
by HPLC and nmass spectral anal yses. 15 -33 WO 02/ 051837 PCT/I11S01/~793s
EXAMPLE 30 Preparation of 3-(1H1ndol-3-yl)-piperidine-1-carboxylic acid
tert-butyl ester 5 H BOC a ('t - BuCgampiiEH1A sol ution of the

3- pi peridin-3-yl-1Hindol e obtai ned Th Exanple 29 in acetone/water (1:1) at
0OCis treated with 10 di-tert: -drcarbonate (4 19, 18.7 nnDI) and KzC03
’ VRN APV x
and conceptrated in vacuo. The resultant aqueous mxture is extracted mnth
et hyl ac £ The extracts are conbined, dried aver NazSOg and
"concentrated in 15 vacuo. The resultant residue is purified
chromat ography (silica gel, 1~ NHQOH in MeCOH CHC13, 0:100
eluent) to afford the title product, 1.25 g, identified byl HPNECHnd nass

spectral anal yses. -34 0
N\ CH3CO,H
N
5 " o

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— CH3 N— CH3
LiAlH,

O

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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WO 02/ 051837 EXAMPLE 31 PCT/USII1/-t7935 Preparation of

1- Benzenesul fon~rl-3-piperidin-3-yl-1Hindole BOC N1 a) K&-Bu |b) ~ ~
SOzCl  2) wHh2/651837H N A sol uti on of PCT/US01/47935
3-(1Hindol - 3-yl)-piperidine-1-carboxylic acid tert-butyl ester (75 ng,
0.25 mml ) and phenyl sul fonyl chloride (50 ng, 0.27 mmol) in
tetrahydrofuran (THF) at roomtenperature is treated with potassi um
tent - butoxide (0.275 10 nm., 1 Msolution in THF, 0.275 mmol), shaken at
room t enpErEQit® NapH lsndotivrktexe@at ethey Fhl tHAt 41 dnieq oxesie, MIS® nl) ,

shaken for hours .and congcen ' LV, | :

Purifi cat‘:'?rbdzn co?n(i%%tal?aes'%ulegb‘%ﬁ%ﬁ%é ar%f;/%?lgg t@ﬁ%%%ﬁ% %f%%%%?,as an

“char act er¢zied byl HPLG @tk Bissd 1oy HEGT ratd anssy sepedditdl 3441 ides L CMSZ
retention time 1.67 mn. 1HPLC conditions: G lson Preparative HPLC system
YMC Pro C18, 20 mmx 50 mm I D, SuM columm; 2 nL injection; Solvent 20 A
0. 02%TFA/ wat er; Sol vent B: 0.020 Theihaeemonitrile; Gadient: Time 0: 95% A
2 mn: 95%A; 14 mn: 10%A, 15 mm—TO9% A 16 mn: 95% A, Flowrate 22.5
m./mn; Detection: 254 nm DAD. 25 zLCMS conditions: HP1100 MSD system
Waters Xterra C18, 2 1 5 UM col unn; :E.p L.jnjectin; Solvent A
0. 02% TFASGRARA~IR . St amlL T e VRS ’&M—Qﬂaéie' L nt: Time 0: 95% A;
0.3 mn: éﬁ%@#¥1§%éﬁiﬁ)ééwédhyiﬁimﬂlfﬁdbﬂent/n1n; Det ection: 254 nm DAD
-35 : LES 32-57 Preparation of

1-Ary|su|fony|-3-piperidin-3-yi-1H—indoIe

)
D\ 9
oy

N-CH, N-CH,
1a) NaH
- A\

Ib) mc@— SO,CI N

|

S02 CH3
10

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

Y

TZ

(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.

11,cMS conditions: HP1100 MSD system; Waters Xterra C18, 2
mm X S0 mm ID, 5 uM column; 10 ulL 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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BOC 1 a) base | b) RSS02C1 2) HC1 5 n HH N SOZRS Using essentially the sane
procedures described in Exanples 28-31 and enpl oyi ng the appropriate indole
or azai nshb e2/gakxt rate and a suitabl e aryl sul fonyl chl ori #€Tiuse1/40935
conpounds shown in Table Ill are prepared and identified by HPLC and nass
spectral anal yses. (LCMS1) 1LCMS conditions: HP1100 MSD system Waters
Xterra C18, 2 mmx 50 mmID, 5 uMcolum; 10 uL injectin; Solvent A 0.02%
15 TFA/water; Sol vent B:0.02% TFA/ acetonitrile; Gadient: Tinme 0: 95% A
0.3 min: 95%A; 3 nin 10%A FlEXAMBRLES] 47i2/lni n; Det ection: 254 nm DAD.

- 36 WO 02/ 0S1837 Table 1l PCTIUSO1 /-L793 H N SOzRs

Ex. LCMSNo. R5SXM+H( m n) 324-i sopr opyl phenyl CH3841. 95335- chl or ot hi en- 2- yICH3821
" . 83343- chlpphad O 1£t1-£bﬂ Lo+ DpherehsBrtit dd-3byr 6l fdiws onet ho
xyphenyld : ne oxyp eny 34-trifluoronmethylp yl CH4091.
94393- chl3myh )it IRdR Ny | CH3901. 96402 chl oro-4-trifl uor ophenyl CH4442. 0241
" 2-napRt hyl CH3921. 94425- chl or o- 3- net hyl benzo[ B] - CH4462. 15t hi ene- 2-yl 432, 6- di
chl oro-i m dazo[ 2, 1- CH4561. 90b]

t hi azol - 5-yl 442-Chl oro-i dazo[l 2-CH4
i m dazo- CH4721. 92[ 2, 1- F)] ®ZOl -

ien-2-thB83ﬁfﬁfT?%§ch henyl
N 2)LiAMH,

Using essentially the same procedures described in

72a]l pyrid-3-yl 45 | or o- benzo[ d]
i8¢ opy| phenyl N3851. 95&75- chl or ot h

'36Nm
2) RsSO,Cl

N
SO,Rs

=z

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?)

11,cMS 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 O0: 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
N
SO,R;
Ex. LCMS
No. Rq R5 M+H (min)
4 methyl 4-fluorophenyl 359 1.78
5 methyl 4-methoxyphenyl 371 1.82
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WO 02/0S1837 Table 11l (cont'd) PCT/USOL/-4793 H a

SO02R5EXx. LCVBNo. REXMtH( m n) 493, 4-di f | uor ophenyl N3781. 62504-tri fl uor onet hoxyp
henyl NA26Y0 021651837t r i f | uor onet hyl phenyl N410i . 86523- chl or o- 2CKAIShy419beny| N391
1. 84532-chl oro-4-trifl uorophenyl N4451. 99542- napht hyl N3931. 82552, 6- di chl or o-
i m dazo[ 2, 1- N4472. 13b] t hi azol - 5-yl 562- Chl oro-i m dazo[ 1, 2-a] - Nd171. 63pyri d-3
-yl 572- Chl oro-benzo [d] -N4731 . 88im dazo[ 2, 1-b]thiazol-3-yl 5 -38 WO
02/ 051837 EXAMPLE 58 PCT/ USOLl/ ~793s '_Conparative Eval uation of 5-HT6
Binding Affinity of Test ConpoufaRle el 1 s for the
serotonin 5-HT6 receptor is evaluated i e follow ng manner. Cul tured
Hel a cell s expressing human cl oned 5- HT( et ors are harvested and
“centrifuged at | ow speed (1, 000 x
medi a. The harvested cells are g Bndeyl i n hal f vol ume of fresh
physi ol ogi cal phosphat e buffered g solution and recentrifuged at the
'sanme speed. This operation is repeatedl The collected cells are then
honogeni zed in ten vol umes of 50 nM Tr¥@RHA (pH 7.4) and 15 0.5 nM EDTA.
The honogBrate is centrifuged at 40,000 x g for 30.0 nmin and t h&CMS
precipitaNe.is col Rected. The obtai nedRpellet is resuspeeidd i n(ibnklol unes
of Tris.HO buffer and recentrifuged at the sane speed. The final pellet is
suspended_in a snall volune of Tris. HO_ buffer and the 20 tissue protein

content i% deterBHud i n af ToabPEORBRERBL 25 ~1 vol unes. Bdwi ne Ser?n Al bunin
is used ap the siandard insidg protridndet gl m nation acegrding {094 he

nmet hod described in"Lowy et al., J. Biol.” Chem, 193:265 (1951). The

vol une of8the susgtdrnded ce?tnaphbhahes is adjusted to gidvwd a tizsUe 25
protein concentrati,on of 1,0 nl . of suspension. The prepared rane
suspensi on (10 f?ﬁ%?ﬁconce%f?ggéﬁ?y?s aliquoted in 1.0 %E%voluﬁgg and
stored ati1p70 Cmedhyl useds | 4-8ihsenpepdbhdhyTi ng experi wonts. Bi npd ng
experinments are performed in a_96 well 30 mcrotiter plate format, in a

total vollhe of MWl . T3 tadhchbprorkenylied the fol | Ri°ng ni%ktUfe: 80.0

~cl of -3p 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-v1
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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WO 02/ 11A837 PCT/USU 1 /~ 7935 incubation buffer made in 50 mM Tris. HC
buffer (pH 7.4) containing 10.0 MM Myd 2 and 0.5 nM EDTA and 20 ~I of [3H]

" LSD (Swa\2/088370 Ci/ nmmol, avail able from Anrersham Li fe 8CTamses}7938.0 nM
The di ssociation 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. The reaction is initiated by the final addition
of 100.0 ~.|1 of tissue suspension. hbnspe0|f|c bi nding is neasured in the
presence of 10.0 ~ M net hi ot hefable (LI hecom] )mrmmmds are_added in 20.0

roomterrperature, at which time, the bound IIJTIE;:andreceptor conplex is
"filtered off on a 96 well unifilje ‘
Harvester. The bound conpl ex 15 ht\n the filter disk is allowed to air
dry and the radioactivity is nmea n a Packard TopCount equi pped with
"six photormultiplier detectors, after tihe addition of 40.0al M croscint-20
scintillant to each shallow well. The SﬂlRfi Iter plate is heat-seal ed and
counted i Bxa 20 PackardTopCount with a tritiumefficiency of 31LOWS

Speci fic Nbnding tBgthe 5-HT6 receptorRis defined as thedtidt al (min)

radi oactivity bound T'ess the anpbunt bound in the presence of 10.0~eM

unl abel ed nmet hi ot hepin. Binding in the presence of vary concentrations
of test cdhpoundaneylds expt henyl per cent age of speéi‘lgl c bivvdihg in the
absence 5 test nd Jhiedﬂf\“ﬁé‘t‘fl are plotted as | og,% bourgzl ygersus | og
concentra |on 0 e compoun nl1 near regreSS| on anal ysis of data

points with a conputer assisted program Prismyielded both the I1Cso and the
Ki values of 30 test conpounds with 95% confidence limts. A linear -40 5
10 WO U2/ 051837

5 EXAMPLE 28

Preparation of 3-(1-Benzyl-1,2,5,6-tetrahydro-pyridin-3-yl) -
1H-indole

N

: "
D - 0 — O
b ; N

A mixture of indole (2 g, 17 mmol) and l-benzyl-

10

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,SO; and concentrated in vacuo to afford
the title product, identified by HPLC and mass spectral

analyses.
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PCT/ USO 117935 regression line of data points is plotted, fromwhich the
| CSO value is determned and the Ki value is determ ned based upon the
fol |l ow ngveouetiBn: Ki _ 1Cso / ( 1 + L/KD) where L is thectamsovsmsati on of
t he radi oactive ligand used and KD is the dissociation constant of the
ligand for the receptor, both expressed in nM Using this assay, the
follow ng Ki values are determ ned and conpared to those val ues obtai ned by
representative conpounds known to denonstrate binding to the 5-HT6
receptor. The data are shown in TaBRXRMPLE 23| ow. Tabie IV Test Conpound
5-HT6 Binding Ki (Ex. No. ) (nM 426 1839110511312 4131161
17 2 18 8 20 1 21 15 22 14 23 3 24 9 -41 WD 02/051837 PCT/1JSO11: 17935
"Tabl e | V(RoepaxihToat &npoRipér +Hin B3 nyll AtH Kiddod e
No. ) (nM 31232533334235737103810396418477486CI ozapi ne6. OLoxapi ne4l. 4Met hi ot h
epi n8. 3Bronocri pti ne23. OM anseri n44. 20 zanzepi nel9.5 As can be seen from
“the data in Table |1, the conpoupgdsy of the invention denonstrate a high
'Q

affinity for the 5-HT6 5 recep 2 WO 02/ 0S1837 PCT/ USQOL/: 17935
i~J~iAT | S CLAIMED | S 1. The t invention provideg a conpound of
formula |l Y~ Z z (CRBR4)n W /N QRs N

™™

N o N\
H

o Z

A mixture of the 3-(l-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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S 10 15 20 25 wherein Qi s S02 , CO, CONR24 , CSNR25 or CH2 ; Wi s N or
CR6 ; Xis Nor CRS; Yis NRBor CRORIo; nis O or an integer of 1 or 2; Z
is NRL1 ovo@RAAREL3 with the proviso that when n is 1, Q i #CPABN1/OWDr CH2
and Wis CR6 then Z nmust be CR12R13 and with the further provisos that when
Y is NRe then Z nust be CR12R13 and at |east one of Y and Z nust be NRg or
NRIl; R, R and R, are each independently H, hal ogen, CN, OCO2R14,

CO2R15, CONR29R30, CNR16NR1~RI's, SOrRl s~ NR2oR21r OR22, COR23 or a

Cl- Csal kyl , C2-Ceal kenyl, C2C6al kyBIRMPEE. 88cyc| oal kyl, cycl ohet er oal kyl ,
aryl or heteroaryl group each optionally substituted; R3, R4, RO, Ro
Riz and R13 are each independent |y H or an optionally substituted

-d -C6a|ky$£gp@nati6E56s 3 (DBt Indal + y-plUbspipet bdife- Coabkbdxydhigl or

het eroaryl group; mis 9 or an integer of 1 or 2; -43 WO 02/ 051837

PCT/ usm/éﬁﬁés‘i%si&wﬁﬂbgén, or an optionally substituted d Csal kyl,

- Cl-Csaj koxy) aryl or heteroaryl group;, Re and Rl1l are each independently H,
CNRz6NRz, Rze or a C Csal kyl, C3-Cscycl oal kyl, cycl oheteroal kyl, aryl or ' S
heteroaryl group each optionally substituted; Rl4. Ris. and Rz3 are
each independently H or an opgionally substituted O -Csalkyl, Cz-Csalkenyl,
CzCsal kynyl, C3-Cscycl oal ky cycl ohet eroal kyl, aryl orheteroaryl group;
10 R16, R ~, R18, Rzo. Rzl. Rz~. Rze. Rzs and R3o0 |lare each

i ndependently H or C ’ R19 is an optionally sulpsiijdated Cl-Csal kyl,
aryl or heteroaryl
optionally 15 subs

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

10 di-tert-dicarbonate (4.1 g, 18.7 mmol) and KpCO; (11.75 g,
85 mmol), stirred for 2 hours while warming to room
temperature, and concentrated in vacuo. The resultant
agueous mixture is extracted with ethyl acetate. The
extracts are combined, dried over Na,SO, and concentrated in

15 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.
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---- represents a single bond or a double bond; or the stereoi soners
thereof or the pharmaceutically acceptable salts thereof. 20 2. A conpound
accordi ngvo 02/e91837m 1 wherein RL and Rz are independently sgerasiedyds om
hydr ogen, hal ogen, Cl Csal kyl, Cl-Csal koxy, hydroxy and cyano 25 3. A
conpound according to claim1 or claim2 wherein R3 and RQ when present are
i ndependent|y hydrogen and (Cl1 C6) alkyl . 30 4. A conpound according to
any one of claims 1 to 3 wherein Y is NRe or CRORI o where Re, RO and Rl o
are each sel ected from hydrogen, EXRMPLEy3land C -Csal kyl substituted by
aryl. -44 WD 02/051837 PCT/ US01/~7935 5. A conpound according to any one
of claimse 1 to 4 wherein Zis NR11 or CRI2R a where R11l, R12 and Rl13 are
“each 5 saheapoch i df dl By er@ subidngyl - Bt fér {Hih Ky ySulst indbbd by
aryl. 6. A conpound according to any one of clainms 1 to 5 wherein Qis S02.
10 7. A conpound according to any one of clains 1 to 6 wherein RS is aryl
*or heteroaryl 8. A cggpound according to claim7 wherein RSis a 15 group
sel ected from phenyl | naphthyl, thienyl, thiazolyl, benzowyhienyl; quinolyl;
i m dazo[ 1, 2-a] pyri diN i m dazo[ 2, 1-b] t hi azol yl and N
1 iazonI sai d groups being unsulgstitbuted or
optionally substlt ted g ee substituents thelsanejor selected
thlocy @ g%;_

fromnitro of 1-6 carbon

N
H

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.

JHPLC conditions: Gilson Preparative HPLC system; YMC Pro
€18, 20 mm X S0 mm ID, SuM 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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atons, halo (Cl-C6) al kyl, (Cl-C6) al koxy, halo (Cl-C6) al koxy, am no,
(Ad-¢C6) alkyl amno, di- (d-C6alkyl) am no, formyl, (ClC6al koxy) carbonyl,
car boxyl w@ @/ese®y7 al kanoyl, (Cl1 C6) al kylthio, (C-C6) al RgTRSHIHIBYI ,
(d-C6) alkyl-sul phonyl, 25 carbanoyl, (Cl-0C6)alkyl am do, phenyl, phenoxy,
benzyl, benzyl oxy, heteroaryl and cycl oheteroal kyl or (C3CB)cycl oal kyl
groups 9. A conpound according to any one of clains 1 to 8 30 wherein Wis
CR6 wherein R6 is hydrogen or (Cl-CBg alkél or Wis N -45 W O 112/ 11s
1837 PCT/USU /-17935 10. A conp myto any one of clains 1 to 9"

wherein X is CR-, wherein R~ is hydrogen. 5 11. A conpound accordi ng to any

one of clains 1 to 10 wherein ---- represents a single bond. 10 12. The
"conmpound ackephration cbfiinAryedwkfeny + Hrpiper tdinm gohs1B+imdobé :

1- (phenyl sul fonyl ) - 3- (pi peridi n-4-yl)-1Hi ndazol e;
1- (4-ni trophenyl)-3-(piperidin-4-yl)-1Hindazol e;

“1-(4-fluorophenyl)-3éei peri di n-4-yl)-1H i ndazol e; 15
1-(3, 4- dlnethoxyphenyl 3-(piperidin-4-yl)-1Hindazol e; H
1- (4-f1 uor ophenyl sulfeqyl )-3-(1-net hyl -pyrrolidin-3-yl)- i_ndol e;
1- (4-chl orophenyl sul fonyl ) - 3- (1- et hyl pyrrolidin-3-yl)-{H infole; 20
1- (napht h- 2-yl sul f gnyl }> 3- (1- nﬁ%gglpyrrolldln 3-yl)-1Hi
1-(4-amn % hyl pyrrol i di n- dol e;
1- ( 3, 4- di fret helkyp nylsulfongb RHQLlnet hyl pyr fol | -yI) 25 1H i ndol €;
1-(3, 4-di l{o QQII‘\]I nyl sul fonylz))l_f"cl(l met hyl pyrr @i di 3; ) 1H-indol e;
H X |
5 SO;Rs

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')

'LcMS conditions: HP1100 MSD system; Waters Xterra C18, 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 0: 95% A; 0.3 min: 95% A; 3 min: 10% A, Flow rate 1
mL/min; Detection: 254 nm DAD.
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(4, 5-dichlorothien-2-yl)sul fonyl]-3-(1-nethyl-pyrrolidin
I

1-1

3-yl)-1Hindol e; 30

1- ( 2- br omapbzesysxsul f onyl ) - 3- (1- net hyl pyrrol i di n-3-yl)-1H PaT@Ser/4793456 WO
(12/0S1837 PCT/ US01/.47935

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

1- (2-i odophenyl sul fonyl)-3-(1-nethyl pyrrolidin-3-yl)-1H indole; 5

1- (4- am nophenyl sul fonyl ) - 3- (1- benzyl pyrrolidin-3-yl)-1H i ndol e;
3-(1-benzylpyrrolidin-3-yl)-1-(4- ﬂahiﬁrﬂﬁhvlsuLfonvI\-1kLJndnlp
3-(1-benzyl pyrrolidin-3-yl)-1-(3, 4-di chl orophenyl - sulfonyl) 10 1H i ndol e;
3-(1-benzyl pyrrolidin-3-yl)-1-(2- bronnphen%isulfonyl)-lH i ndol e;
5-[3-(1-benzyl pyrrolidin-3-yl)-indole-1 yl]-4-net hyl

t hi azol - 2-yl am ne; 15

3-(1-benzyl pyrrolidin-3-yl)-1-[(5- bronDt -yl )sul fonyl] 1Hindole;

1- phenyl sul f onyl - 3- ( 1- et hyl pyrr -1H pyrrol o[ 2,3 b] pyridine;

>
SO,R;
Ex. LCMS
No. R5 X M+H (min)
32 4 -isopropylphenyl CH 384 1.95
33 S-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[l, 2- CH 416 1.72
alpyrid-3-yl
45 2-Chloro-benzo[d] imidazo- CH 472 1.92
[2,1-blthiazol-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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1- phenyl sul fonyl - 3- (1- et hyl pyrrolidin-3-yl)-1Hindazol e; 20
1- phenyl sul f onyl - 3- (1- net hyl - 2, 5- di hydr o- 1H pyrrol - 3-yl ) - 1H
pyrrol of woamq;pm [ PCT/US01/47935
1- phenyl sul fonyl - 3- (1- et hyl - 2, 5-di hydr o- 1H pyrrol - 3-yl ) - 1H i ndol e;
1- phenyl sul f onyl - 3- (1- et hyl pi peri di n-4-yl)-1Hindazol e; 25
1- phenyl sul fonyl -3-(1-nmethyl -1, 2, 3, 6-tetrahydropyridin-4 yl)-1Hindazol e;
1- phenyl sul f onyl - 3- ( nethylazepan 4-yl) - 1FprrroIo[2 3 b] pyridine;
1- phenyl sul fonyl -3- (1-nethyl az<kabi el 137 - (eentgd) o
1- phenyl sul f onyl - 5-f | uor o- 3- (1- nethylazepan 4-yl) - 1H—|ndole; -47 WO
H

021 051837 PCT/ USOL/ . 17935
*1- phenyl sul fonyl -3-(1-nmethyl -2, 3,6, 7-tetragh\dyo- 1H azepi n-4 yl)-1H i ndol ¢;
1- phenyl sul fonyl -3-(1-methyl -2,5,6, 7-tetr 0- 1H-azepin-4 yl)-1Hi ndol e;
5 1-phenyl sul fonyl -3-(1-nmethyl-2,3,6,7-t¢ dro- 1H azepi n-4

*yl)-1H pyrrol o] 2, 3-b] pyri di ne;
1- phenyl sul f onyl - 5-f | uor o- 3- (1-
azepi n-4-yl)-1Hi ndol e;

1- phenyl sul f onyl - 5-f | uoro- 3- (1- neJhyI-

e,

1-
1-
n
1-
1-
1-
1-

-2,\%, 6, 7-tetrahydro- 1H

2T5,6,7-tetrahydro-1H 10

azepi n-4-yl)-1H i ndol e; 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-vyl

57 2-Chloro-benzo [d}] - N 473 1.88

imidazo([2,1-blthiazol-3-yl
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H pyrrol o] 2, 3- b] pyri di ne;

enzo[ b] t hi oen-4-yl sul fonyl)-3-(1-nmethyl-pyrrolidin-3
f | uw@pdrengd7sul f onyl ) - 3- (1- et hyl pyrrol i di n-3-yl) - 1IHPCTY&21347835 15

1-(b
yl)-1

1-(3-

1- (2, 5-di chl or ophenyl sul f onyl ) - 3- (2, 5-di hydr o- 1H pyrrol -3

yl')-1H pyrrol o[ 2, 3-b] pyri di ne;

8-[3-(1-nethyl -2, 5-di hydro-1H pyrrol -3-yl)indol e-1 sul fonyl]-quinoline;

1- phenyl sul f onyl - 5- chl or o- 3- (1- net hyl pi peri di n-4-yl)-1H 20 i ndazol e;

5- met hoxy- 3- (1-net hyl -1, 2, 3, 6-t et (EXAMBIGH\A8 di n-4-yl)-1

(napht h-1-yl - sul fonyl ) - 1Hi ndazol e;

3-(1- et hyl azepan-4-yl)-1-(naphth-1-yl -sul fonyl)-1H pyrrolo [2, 3-b]

pyri di ne,codfpardthve B JAzapich of |5-Hrq mipiding Mf:&tﬂﬁpr‘gﬂ)‘l!édtl ndol e;

1- (benzo en-4-yTsultonyl)-5-1luoro-3-(1-nmethylazepan-4 yl)-1H i ndol e;
8- I[3 (1- fBempaunds3 6 7-tetrahydro- 1H azepi n-4-yl)-indol e-1
s
3-(

yl su
8-[

y

u fogyl]-quinoline; 30
1-nethyl -2,5,6, 7-tetrahydro- 1H azepi n-4-yl ) - 1- (naphth-1

| sul fonyl) - 1+¥Hmdscﬁﬁ,nit48 of We £32/ddh@RyurRE/ 1480 hel #8rotonin 5-HT6
3-(1- r;"eetchg}_:!t_ozr is evéleégtaeha/dro t]hH atzoe.l.plow1n§/ nzanner Cultured Hela

cells expressing human cloned 5-HT6 receptors are harvested
and centrifuged at low speed (1,000 x g) for 10.0 min to

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 ocbtained
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 pul
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 pl of
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pyrrol o[ 2, 3-b] pyri di ne-1-sul fonyl ] -qui nol i ne;
8-[5-fluoro-3-{1-nethyl-2, 3,6, 7-tetrahydro-1H azepi n-4-yl)

i ndol e- 1 v bI/emg37] - qui nol i ne; 5 PCT/US01/47935
5-fluoro-3-(1-nethyl-2,5,6,7-tetrahydro- 1H azepin-4-yl)-1

(napht h-1-yl sul fonyl ) -1Hi ndol e;

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

1H pyrrol o[ 2, 3-b] pyri di ne; ) '

1- (3- f | uotBCPhRRYPR UPRERGT) nade 11phaRetyTrbyr HEli BRAL 8Ty (PH1B-4H i ndazol e;
1-(2,5-di yl sl £ oyl = - I - 307
pyrrol - 3?/4;%'9%]{—)!?%@%0?%[%@“&%?%% c]ﬁuﬁiekty5 b EBTH gk ul ot [H]

"3-(1- et hy$p 2{5:-Ai hy8e oo 1€k pymo d| - 3vyli)ahlé nfpbhhAdeytkainf nbge) - 1H-i ndol e;
15 5-ch|or071-(3-fluorophen¥lsulfonglg-3¢giperidin-4—y|-1H i ndazol e;

5- et hoxyS@ienapht h3 10y¥y| ToRyP)S80F1a5100: CPR8EAYF, Ko Of the

1,2, 3,56- t gl 1alirn- Hd dilligh Yerddbd IWaF®E receptor is 2.9 nM, as
1-(naphth-1-y|squonyI)-S-(l-phenethyI-azepan-4-yF3-1H 20

pyrrol o] 248t bipynedi by, s@turzapagn4byhding napbhhincyesaihognyl ) - 1H-i ndol e;
o P foteeni s SORG! 8 S EIIND - DML £l A5 initiated by the

8- [ 3- (1- phenel hyid 2t Boh, dft b0 abygdl oot He: f3epe Nsdsigbnsi BAOl RoRBpecific

1- sul fonyl ] - qui nol i ne; , ) _
3-[1- (3, P HRALRByLIHURGRFUYEd En7thet PEASERES 10f a2@pf neM- Pefhiothepin.

1- (nagnt hriga YL SUE T O8%bd ! €8'§'ded in 20,0 _pl volume.
1-(2,3-dicﬁ?orop%eny%éuvéony -3-?1-ne% yf-2,3e6,¥o Hme
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

radioactivity 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 ICso and the K; values of

30 test compounds with 95% confidence limits. A linear
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tetrahydro-1H azepi n-4-yl)-1H pyrrol o[ 2, 3-] pyri di ne; 30
1-[ (3-chl oro-5- net hoxyphenyl sul fonyl )] -3-(2, 2-di net hyl
2, 3, 6, 7- M0 paiads’o- 1H azepi n- 4-yl ) -5-fl uoro- 1H i ndol e; -4®CT/VAD/B3051837
PCT/ USQL/ - 47935 3-azepan-4-yl -5-fl uoro-1-(naphth-2-yl sul fonyl)-1Hi ndol e;
1- Benzenesul f onyl - 3- pi peri di n- 3-yl - 1Hi ndol e;
1- (4-i sopropyl - benzenesul fonyl ) - 3-pi peri di n-3-yl -1Hi ndol e;
1- (S-chl oro-t hi ophene-2-sul fonyl ) -3-piperidin-3-yl-1H 5 indol e;
1- ( 3- chl oregpepzierRslinegf )datppeines nis-plotrpdndbrem which the
3, 4-di fLuor,0-henzen Lfonyl)-3-pi peri di n-37;yl -1 i ;
Altri 1By SAbRRosy BERESRtEry aRoh 15 &t pidt ¥ n 28 FEekineg, eoeg
4- met haxon behe ehesLbd iy | ¢gIapieet i di n- 3-yl - 1Hi ndol e;
4-trifluoromet hy-benzenesul fonyl ) - 3- pi peridin-3-yl-1H i ndol e;
3 n%/%s)o- 8- ;SE
2
2

-~chl or o-4- et hyl - benzeneSul 0 pér Ldfal 3-yl - 1H indol e; 15
- ahl qmﬁéfétﬁli%%gl LR BENZESRSYE T %Eégigﬁeﬂgn i 3234 - 4bkigndol e;

- napht

1-(
1-(
1-(
1-(
1-(
.1(
1-{ yl enesul f onyl ) - 3- pi peri di n-3-yl - I ndo
1-(
prp
1-(
prp
2-C

i eridin-3-%¢-lk+i

ndal e; 20 .
-(2,6- ‘-’?nj‘%%@B[%’fli’:’%T?%’alz&%l‘%-sul fonyl)-3
i peridin-3-yl-1H ingph® this assay, the following Ki values are
hl or o- 3- ( 3- pi peri di n-3-yl -i ndol e- 1- sul fonyl )-i m dazo[ 1, 2
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-HT6 Binding Ki
(Ex. No.) (nM)
4 2
6 1
8 3
9 1
10 5
11 3
12 4
13 1
16 1l
17 2
18 8
20 1
21 15
22 14
23 3
24 9
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a] pyridine; 2-chloro-3-(3-piperidin-3-yl-indole-1-sulfonyl) 25 benzo [d]

i mdazo [2, 1-b] thiazole;

1- (4-1i sopv@pybési®nzenesul fonyl ) - 3- pi peri di n-3-yl - 1H pyrr oPOFASBHEPPYri di ne;
1- (5-chl or o-t hi ophene- 2-sul fonyl ) - 3- pi peri di n-3-yl -1H

pyrrol o[ 2, 3-b] pyridine; 30 1-(3-chloro-benzenesul fonyl) - 3-pi peridin-3-yl -
pyrrol o[ 2, 3-b] pyridi ne; -50 WO 02/0S1837 PCT/USI|1/-47935 1-(3,4-difluoro
- benzenesul fonyl ) - 3- pi peri di n-3-yl -1Hpyrrol o[ 2, 3- b] pyri di ne;
1-(4-trifluoronet hoxy-benzenesul fonyl)-3-piperidin-3-yl-1Hpyrrolo [2 , 3
-b] pyridine ; 5 Table IV (cont’d)

1- (3-chl or o- 4~ TETMFZRCPERBE G ONY! ) - 3- Pl PEELEATE- B3 KA1 RGP XAl O O[ 2, 3-b] pyri

“dine; 1-(2-chloro-4- t bf | Brgmethyl benzenesul1onyk#gﬁ-plperidin

3-yl - 1H—pyrro|o[2—3—b?pyr§§rne——l (2-naphth =3

pi peridin-3-yl-1Hpyrrolo[ 2,3 10 b] pyridine;
'1-(5-ch|oro-3-nethy|-benzp[b]thiophene 2-sul fonyl ) 23

pi peri di n-3-yl -1H pyrrol o] 2, 3-b] pyri di ne;

2-chl or o- 3- ( 3- pi peri di n- yI pyrrol of 2, 3- b]pyrldlné 1 sulfonyl) -imdazo
[1, 2-a] pyridine; 15 43

2-chl oro- 3- (3-pi peridin-3-yl - pyrrolo[2,3-b]pyridine-lsulfonyl) -benzo [d]
imdazo [2, 1-b] thiazol® and the pharmaceutically acceptable salts

t hereof. 20 13. A netho or the treatnent of a disorder of the central
nervous systemrelated t0 or affected by the 5-HT6 receptor in a patient in

need t hereof which conpriges 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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providing said patient with a therapeutically effective anmount of a
conpound of fornmula | or the stereoisoners 25 thereof or the

phar macewo exisigz7accept abl e salts thereof as defined in aRgT@Sel/HP3x| ains 1
to 12. 14. A nethod according to claim 13 wherein said 30 disorder is a
nmood di sorder, a notor disorder, or a = cognitive disorder. -51 WO

02/ 051837 PCT/US011~7935 15. A nmethod according to claim 13 wherein said

di sorder is schizophrenia. 5 16. A nmethod according to claim 13 wherein
sai d di sqpge’ 1S gy 1. depression. 17. A method according to claim 13
wherein said disorder is nenory |loss or attention deficit disorder. 10 18.
A pharmaceutical conposition which conprises a pharmaceutically acceptable
‘carrier and aHC.Oﬂp%w e JtMUl R dntOlor? PHEFHEM S YeiodiRiRiopr a _
pharmaceutically 15 acceptable salt thereof as clained in any one of clains
1 to 12. fprmudarlocess for preparing a conpound of formula (1) 20 as
"clainmed in claim1l which process conprises one of the follow ng: a)
reacting a conpound of fornula Y~ Z I .~ ~CR3~t)n WX H 25 -52 WO
112/11S 1837 PCT/1JS01 /793% wherein\W Xc¥,R4n R . Rz, R3 and R9 are as
defined herein, with an appr ' ony?a i ng, acylating,

car banoyl ati ng, thiocarbano r al kyl ati ng agent containing the

gr oup: - W

1 * N\
Q-R;
@
5
wherein
Q is 80,, CO, CONRz;, CSNRzs or CH;;

is N or CRsg;

is N or CRs;
10 is NRg or CRsRip;

is 0 or an integer of 1 or 2;

N B8 < X =

is NR;; or CRi;3R;3; with the proviso that when n is 1, Q
is S80,, CO or CH; and W is CR¢ then Z must be CRisRi3
and with the further provisos that when Y is NRg

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

must be NRg or NRii;
R:, R, and R, are each independently H, halogen, CN,
OCO3R14, CO2R15, CONRysRzp, CNR3;¢NR3ijRig, SOpRis, NR20R2;,
OR,,, COR,; or a C,-Cgalkyl, C,-Csalkenyl, C,-
20 Cealkynyl, Ci-Cscycloalkyl, cycloheteroalkyl, aryl
or heteroaryl group each optionally substituted;
Ris, R4, Ro, Rig, 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 heteroaryl group;
m is 0 or an integer of 1 or 2;
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5 10 15 20 25 RS Q where R8 is as defined above and Qis SO, CO, CONR24,
CSNR2s or CHz ; said reactants protected on reactive sites and/or on

react i ve vaoibzes1837ent groups as required, and renovi ng anyPOTAISeL4198%y gr oups
to give a correspondi ng conpound of fornula (1); or b) renoving a
protecting group froma conmpound of formula R ~x R~ QRs Z' | (CR3~4)n
wherein Q W X, Rl, R2, R3, R4 and RS are as defined herein and one of Y
and Z' is NG where Gis a protecting group and the other is CROR o or

CRIZRI3 as_appfon af,e rsd ciet dxoaUsd faif Biliblduederin ¥ or 7 is
NH;, or c) al kyl At ng.a con‘gound f or mul é?f% as defined in above wherein
Ay

RB or R1l is hydrdgén AR h 24 if htertanh ¥R or R11-L

‘\é\hferelg L Iﬁ ar{ edd Mg, gimlpéaflucrm@é dsnadi«/a)zgtehy RN OCIRe, ARG, FR1 loar & each as
efined in herein -5 02/ 0S1837 P U.S t 79 ce

hydr ogen, to gi ve %2 iEV}es ANt gcj1 uqrrfd D1 % o %ﬁ( £_§

cconventing a conpdietceafarfydr rgﬁca;p(leadfa\nmglcmar]@actsumtsmsmduent group to
a different c d ofp fo I r e conmpound of

fornula (1) tgﬁr‘gh atid éﬁd’g@oﬁnsg t% gr]clg\l;ll )élga\%@\éﬁ%mg‘yalib??ol%gtl ng an

i soner of a conpowrtismFldnmaubgituesinG - ﬁ%@“ﬁl@:o@ﬂ%&é‘@y 15C20. A

process for the prepaLghian ef-e,GRMmUNdOf éRFIBlédfoalkyl, aryl
or heterocaryl gfoup;
10 Rig, Ri7, Ris, R20, R21, R2s, Ra27, Ras, Rz and Rzp are each

independently H or C;-Csalkyl;

R1s is an optionally substituted C;-Csalkyl, aryl or
heterocaryl group;

R4« and Rys are each independently H or an optionally

15 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.

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

wherein Y is NRgy or CRgR;p, where Rg, Ry and R;o are each
gselected from hydrogen, C;-Csalkyl and C;-Cgalkyl substituted
by aryl.
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20 R~ (I~ wherein Wi s Nor CR6 ; ( Xi s Nor CRS; 25 Y i s NRg or
CRORI o ; -54 WO U2/ 0s1837 PCT/ LI S01/~7935 n is O or an integer of 1 or
2; Zis MRLQ2/am8XTR zRla with the proviso that when n i s 1PCTAIRAI/YPBS CRs
then Z nust be CRIzRla and with the further provisos that when Y is NRB
then Z must be 5 CRIzRla and at |east one of Y and Z nmust be NR$ or NR |
R, Rz and R, are each independently H, hal ogen, CN, OCOZR14. COzR s.
CONRz9Rao. CONRz9R30. CNRI SNRI ~Rl e, SOTRI 9, NRzoRzl. ORzz. CORz3 or a

C -Csal kyl, Cz_ 10 Csal kenyl, Cz-Csal kynyl, C3-Cscycl oal kyl,
cycloheteroal kyl, aryl or heteroaryl group each optionally substituted; R3,
R4, R9, R o, Rz and R13 are each independently H or an optionally
"substituted Os Csalkyonpaim ddedisding ao opiy oma | gf sebsims ut etb 4

Cl-Csal kyl, aryl or heteroaryl group;, mis O or an integer of 1 or 2; Rs is
H hal ogefexfimi digt iVhal Py Shin&ei AW Aucsafiy @ndcRiesa¥&kd5dFaryl or
“het erqary, : EQEQT e i n epdent] , ShRES ) e or
a d Cgal kgyﬁl?g%bﬁa%&ﬁl y %%’yﬁlo%fggg%%l Eﬁfi eéﬁﬂy alg{ryl:ﬂheteroaréy eéftz)up
each optipnaldyl substituted; Rl4. RI's. Rzz and Rz3 are each independently H
or an optionally substituted O -Csal kyl, Cz-Csal kenyl, Cz25 Csal kynyl ,

C3- Cscycl oal kyl, cycl oheteroal kyl, aryl or heteroaryl group; Rs. R~~ Re.
Rzo. Rzl. Rzs.q Rz~.p RZ&npdiRath st 30 e Sachy, i aensndend {ns H oo s

Cl-C4al kyl; R19 is an optionally substituted Cl-Csal kyl, aryl or 30

het er oar Whegreoup;Q aisl SO~.- represents a single bond or a double bond which
procegs conprises reacting a conpound of forrmula IVa

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; imidazol[l,2-alpyridinyl,
imidazo[2,1-blthiazolyl and benzo([d]imidazo(2,1-b]lthiazolyl;
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, (C;-Cg¢)alkoxy, halo(Cy-Cs)alkoxy,
amino, (C;-C¢)alkylamino, di- (C;-Cealkyl)amino, formyl, (C;-
Cealkoxy) carbonyl, carboxyl, (C;-C¢)alkanoyl, (C;-
C¢) alkylthio, (C;-Cs)alkylsulphinyl, (C;-Cg¢)alkyl-sulphonyl,
25 carbamoyl, (C;-Cg¢)alkylamido, phenyl, phenoxy, benzyl,
benzyloxy, heterocaryl and cycloheterocalkyl or (Cs;-
Cg) cycloalkyl groups

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

is N.
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30 3-(i-methyl-2,5,6,7-tetrahydro-1H-azepin-4-yl)-1- (naphth-1-
ylsulfonyl) -1H-indole;
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1,2,3,6-tetrahydro-pyridin-4-yl) -1H-indazole;

1- (naphth-1-ylsulfonyl) -3- (1-phenethyl-azepan-4-yl) -1H-

20 pyrrolo[2,3-b]lpyridine;
3-azepan-4-yl-1-(naphth-1-ylsulfonyl)-1H-indole;
3-azepan-4-yl-1-(3-chloro-5-methyl-benzo[blthien-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-(1-methyl-2,3,6,7-
tetrahydro-1H-azepin-4-yl)-1H-pyrrolo[2,3-]1pyridine;

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-(4-isopropyl-benzenesulfonyl) -3-piperidin-3-yl-1H-indole;
1-(5-chloro-thiophene-2-sulfonyl) -3-piperidin-3-yl-1H-

5 indole;
1-(3-chloro-benzenesulfonyl)-3-piperidin-3-yl-1H-indole;
1-(3,4-difluoro-benzenesul fonyl) -3-piperidin-3-yl-1H-indole;
1-(4-trifluoromethoxy-benzenesulfonyl) -3-piperidin-3-yl-1H-

indole;

10  1-(4-methoxy-benzenesulfonyl)-3-piperidin-3-yl-1H-indole;
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]lthiophene-2-gulfonyl)-3-
piperidin-3-yl-1H-indole;
20 1-(2,6-dichloro-imidazo(2,1-b]Jthiazole-5-sulfonyl)-3-
piperidin-3-yl-1H-indole;
2-chloro-3-(3-piperidin-3-yl-indole-1-sulfonyl) -imidazol1l, 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-blpyridine;

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]pyridine;
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14. A method according to claim 13 wherein said
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cognitive disorder.
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