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phar maceuti cal conpositions containing them to

nmet hods of treatnent using them and to nethods of
determ ning the netabolismof ( 1-arylsulfonyl -

Hi ndoI 3-yl)ethyl am ne derivatives using them

syst phNETRETRBOYRFES S ﬁaﬁxmpggmms -6
di sorders, etc., are believet pnvol ve a di sturbance

of the neurotransmitter 5- hydroxytryptam ne (5-HT) or
serotonin. Serotonin is |ocali zed in the central and

per i phdihi inyration rejats§ & sAelYiahylaning melabolitgs #%act  many

t}ﬂ? ﬁF}{p@é}ﬂlﬁéI@ If@;@ﬁdé %bﬁmewmmmsm@@madwngsthem to
aCtl Vi

eedi n Vi or act.ivity
RS R 00 ST P e SRR pe@Rftism of
S ¢f-afyRiifanyar1ei-ihagld-Ajetioyidminehderivatives using-thémr ecept or
subtypes. Known 5-HT receptors include the 5-HT1
famly (e.qg. 5HT1A) the5HT2fame .
5- HT3, 5-HT4, 5- HBACKGROUNDh@FSTHENNVE u-'.‘u The
human 5- hydr oxytrypt am ne-6 (5 HT6) receptor subtype

e nrBUSBEfal AHIotd g aRBIAE S 49 Aplqufiepressin, motor
r dcsemems et@l\mrertwuevaglete mm@b@ea disigrhance 9b the HeaqtEngmitter 5-

|
&yﬁr 9‘%@6’"%3% %BPQ&JO@&? %’&o%ﬁH%ﬁzedﬁﬁ@ﬁ@&&tral and

i ons of the

h |pppphmabwrvo¢scay@nen13@r@| is kacpwug o-gfect g@@p{tmes phspndiions including
Pl RoRihdt Ly o ner o
Noetireendocrine regulation among others. The effects of serotonin are regulated by
the various 5-HT receptor subtypes. Known 5-HT receptors include the 5-HT1 family
(e.g. 5-HT1A), the 5-HT2 family (e.g. 5-HT2A), 5-HT3, 5-HT4, 5-HT5, 5-HT6 and 5-
HT7 subtypes.
The human 5-hydroxytryptamine-6 (5-HT6) receptor subtype has been

cloned, and the extensive distribution of its mRNA has been reported. Highest levels

of 5-HT6 receptor mMRNA have been observed in the olfactory tubercle, the striatum,
nucleus accumbens, dentate gyrus and CA1, CA2 and CA3 regions of the
hippocampus. Lower levels of 5-HT6 receptor mRNA are seen in the granular layer
of the cerebellum, several diencephalic nuclei, amygdala and in the cortex. Northern
blots have revealed that 5-HT6 receptor mRNA appears to be exclusively present in
the brain, with little evidence for its presence in peripheral tissues. The high affinity
of a number of antipsychotic agents for the 5-HT6 receptor, in addition to its MRNA
localization in striatum, olfactory tubercle and nucleus accumbens suggests that
some of the clinical actions of these compounds may be mediated through this
receptor. Therefore, 5-HT6 receptor ligands are believed to be of potential use in the
treatment of certain CNS disorders such as anxiety, depression, epilepsy, obsessive
compulsive disorder, attention deficit disorder, migraine, cognitive memory
enhancement (e.g. for the treatment of Alzheimer's disease), sleep disorders, feeding
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bl ot s have reveal ed that 5-HT6 receptor nRNA appears
to be exclusively present in the brain, with little
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high affinity of a nunber of antipsychotic agents for

the 5-HT6 receptor, in addition to its nRNA

| ocalization in striatum ol factory tubercle and

nucl eus accunbens suggests that some of the clinical
aclisardersde.gt arwexis onpulimids neuipdpgenasalivet disbrdénsqeghstroke or head

. _ ) ' 4 s
SRR Bl hf Pl BSO8R 05 LR and motne o
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I Cl I'sorder, mgralne, cognitive nmenory
enhancdndelylalkglaging derivatieestsueh agdimseafespiibetein patent application

Epbln 008019661 5 AASR OLAA0853f s Ut o
( enetabdliteéfesain indelyidiky raumendierivativeschavetred keen identified, isolated,
Np@ﬁﬁ%cﬂgﬁ%ynqﬁe%@egr ug abuse (e.g. cocaine, ethanol,

ni €

r “benzodi azepi nes), schizophrenia, or the
| i ke; orherefotehd is arabjeetf tho$ inventicn to pyadde compasgtdswelich are

" RrpO s Oh kA Ta d04s AR Bre ypetu s agrapeuti
i agpatsdn ttheatpqeﬂtirea} bf(mi/q\l/,igm;fﬁgir?immands &Satﬁm??jﬁg\;v&s]related to or
N el iplbag |

f sal Rdol yl al kyl am ne derivatives have
not bednisiatetiter bbjedt, ofitlsis inrertibn tpyorovidesthetapeutic methods and

ReHeRoRtEy SHEOHER Sty s ReRe bt Sl ey ystem
ofdisondirk yhai lakey bltaviated By 5fFF 6lliggadsls and which are

vart oty DERAREEA &1 DR Dyel 0 PR R oF teampg the
omethbdistrecf dmyintdigalkyleitherdesioptiver . 1t 1S anot her :

et hoas 538 4P s AL BB Rk eSS T HES BB Beams mere
t mppamreahby tfe detaitedalescoription sst fexth herainbelow.

SUMMARY OF THE INVENTION

The present invention provides a compound of formula |

Ry Q
e
[\\| N R4
N
3 SO
Ry



di sorders that are alleviated by 5-HT6 ligands. It is
a further object of this invention to provide a nethod
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derivative. These and ot her objects and features of
the invention wll become nore apparent by the
detail ed description set forth herei nbel ow. SUMVARY OF
THE | NVENTI ON The present invention provides a
cogﬁound of formula I (I)wherein Qis CO2R5 or

7; RLis Hor d-C 6al'kyl; R2 is an aryl or
het er od® i C@sRayy @dNRER7onal |y substituted or an
opti ong Ly ydiksidaiyed 8- to 13-nmenbered bicyclic or
tricyclic ring systéem havi gl%ha N a&jom 'at Bhei .
bri dgelfRed8 27! SpPeGrRAYVIIreeaahARIgnally subgfituted or an optionally
addi ti onal hfgtibgﬁtgmr&o lsslnwﬁlﬁ#tlecﬂ biegeiis, or @iayclicSind8ystertl having
R4 are each i endent oge R83,
CC2R9, CONRID '%?,méigﬁ%@g%#a@@%% W%%T?ﬂ’ 2or3
OR18, COR19 anditenéllhetéBatdd selecedBan e iy br, S;
C2- Coal kyn - t
or ot AR SRR EeRBhdkiy LEX¥BO80R OGOl RK.
and R6 are e@@NthRjepféﬂ@eNghaﬁdﬂs@rm 5 NR1Fd7kQRye, RPRigor a Csi-
Ci-C6 al kyl%%gkyi, CIc BIKERY, @DCLMJ@%FFsﬁecﬂcl@dlk%cya%heteroalkyl,

R9, R s and are each 1 ndepende] P( H or. a
Ceal kyl , Cz_amlaqrmﬁsypgryl group each optionally substituted;

Rs and Rg are each independently H or C4-Cgalkyl;

HO H
Ry is C4-Cgalkyl or -0 OH
o]
CO,H

m is 0 or an integer of 1 or 2;

Rs, Rg, R15 and Ryg are each independently H or a C4-Cealkyl, Co-Cesalkenyl,
C.-Csalkynyl, C;-Cecycloalkyl, cycloheteroalkyl, aryl or heteroaryl
group each optionally substituted;

Ri0, Ry1 and Ryg are each independently H or a C4-Cealkyl, aryl or heteroaryl
group each optionally substituted; or R4, and Ry, may be taken
together with the atom to which they are attached to form a 5-to 7-
membered ring optionally containing another heteroatom selected
from O, N or S; and

R4z, Ris, Ri4, Ris and Ry7 are each independently H or a C4-Cjalkyl, aryl or
heteroaryl group each optionally substituted; or R3 and R4 or Rss and
Ri7 may be taken together with the atom to which they are attached to
form a 5- to 7-membered ring optionally containing another
heteroatom selected from O, N or S; or

a stereoisomer thereof or a pharmaceutically acceptable salt thereof.

The present invention also provides methods and compositions useful for the
therapeutic treatment of central nervous system disorders related to or affected by
the 5-HT6 receptor and a method to determine the metabolism of an
indolylalkylamine derivative.



C2- Coal kynyl , C3-C6cycl oal kyl, cycl ohet er oal kyl, aryl
or heteroaryl group each optionally substituted; R10,
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aryl or heteroaryl group each optionally substituted;
or RI0 and R1 1 may be taken together wth the atomto
which they are attached to forma 5- to 7- nenbered
ring optionally containing another heteroatom sel ected

fromQ N or Speypdl i DESCRIPTION O‘FTIEE@N‘@ENTW are
each |ndependenfl Hor a G CAalkyl, aryl

e ) R %&B%én"%eaéiﬁ%gﬁe{cﬁﬂﬁor% R e

atr@ﬁgé ef Weiplutidiedmpsundetusss ieskytriafrp fddSUQIeE wnthts intriguing
7-nmenbered ri nlgr opt i onal I%)egont I ni.ng anot h
é?l'%if””* aindipsr$tigiatpd Rjgpiicant igprest @t@?"e‘&’%%q{%}ds which

t hgeQapale oﬁmt&ﬂaétmgwm ¢ﬁaﬂebﬂngﬁ§£@f§o@bﬂo€ sghtﬁcarhteéf@ﬂ% are being

The present invention Iso provi dﬁé- net hods and

cdﬁ%%tq ansiesstaRcLing Do sible,Rle e AFEGPESRITAA AUt cognitive

Qﬂfswct.mw&aﬁfuﬁmneanooboﬁ%ﬂ ﬂfeﬁ"ndr?' rﬂé&ﬁaﬁd)th@rhke To that end,
af fected by the HT6 receptor and a neth

o qoBmARES Whish emansirate s RARA affwabfcmﬁ QyHTémeﬁ%otor are earnestly

dejduyRt 4s/ &t&ﬁENHeE@e@ﬁec'@&ﬁylrQNe%a%t loNYEAE! GBIvBDE system
abilrty of the5hdro§(;y %ptamne 5- HT6) receptor

t slispraersalonprmplasge GoRaanllPRd e Boesm)@urfa@t QRBIPI R

DSM\‘F&Et@dehal gmy@,l £6b W2g 1): iols1 OgnPhbr%H Pi@sglLgd ri bution
in the brain has stlrrulate SI ficant interest in

new co Hﬁ@@ﬂé@‘ylﬂm'%d%v@t'\%sp%ﬂw@ %POtPHtt oalgqiiye Rindinggrffinity for

aftﬁs StHTrezabtdr éﬁ@&mrqfrepa%wﬁ ér‘e(b%géntféﬁfuﬁ) Eb@nﬁé@ali&ﬁ!uﬂg
made to understand the possible role of

r dblieadioniUp200y:Hir 4893A-1 cipgefipprajed herein by reference thereto. Until

now, metabolites of said indolylalkylamine derivatives have not been identified,

isolated, purified or synthesized.

Surprisingly, it has now been found that compounds of formula | are
metabolites of indolylalkylamine 5-HT6 derivatives. Advantageously, said formula |
compounds may be used as effective therapeutic agents for the treatment of central
nervous system (CNS) disorders associated with or affected by the 5-HT6 receptor.
Accordingly, the present invention provides a compound of formuia |

wherein
Q is CO;R5 or CH.NRsCOR7;
Ryis H or C4-Cgalkyl;



dysfunction, notor function and control, nenory, nood
and the like. To that end, conpounds which denonstrate

w@2mbnediny affinity for the 5-HT6 receptor ar ePCT/US2005/021852

10

15

20

25

30

earnestly sought as potential therapeutic agents in

the treatnment of central nervous system disorders, for
exanple see C. Reavill and D. C. Rogers, Current

Qpinion in Investigational Drugs, 2001 , 2(1): 104-1

09, Phag)i8 aRref%or hbférodrﬂ@b&ﬁ @édﬁ’& F@Shé‘lﬁ/ %Eiltﬁ@d‘ of&H op’uonally

havi ng a potent . and sel Lnity for

5-HT6 r ecept%’rbsﬁtHffdtq]é?ﬁ ;S'F%B%‘?rﬁ?l Mglﬁ’r% t'ﬂ@'%‘r T"Eﬁb%b’ﬁt‘?f“ having
patent appl i #htdten aothal brizighedd i OGDNANY/deHRRRINg 1, 2 or 3

ted Unti | A
ot abol | e SAMERRTRR e TR T Pt | ves have
not bedis QT%R‘I am|@h m@pbaﬂ&ﬂﬂly l"blhlaidgeB,CCNr OCOQRS, COZRQ,

synt hesi zed. RO, > IR INRLR 3% oW iR, f NI or a .-

conmpounds of

i ndol yl al ky|@aaikfbea Qdarkkemér%gsa"myl Cadsayrleaiet ycipheteroalkyl,
sai d fornul agr) o PRRASENISgrBBY eBéh yﬁ%awssnﬁfsﬂﬁféd ve

t herapeutic agents for the treatnent of central

ner voud a3t Refire RQ) IndeRedety R dockub with or
affected by the 5-HT6HDeceptHor. Accordingly, the
present_invention provi a conpound of formula I (1)
wher ei RsiGQ-Gaieonro 7: RLis Hor
Ci-Cealkyl;R2 is an ar§ {%%!Hheteroaryl group each
optionally subst ituted or optionally substituted 8-
to 13- meitb@pean integecbf ook, tricyclic ring system

1240205, 5.3 e b OBABAA 0L OO, by

fromN, O ong:Galkynyl Cs-Cecycloalkyl, cycloheteroalkyl aryl or heteroaryl
group each optionally substituted;

Ri0, Ry1 and Ryg are each independently H or a C4-Csalkyl, aryl or heteroaryl
group each optionally substituted; or R and Ry; may be taken
together with the atom to which they are attached to form a 5- to 7-
membered ring optionally containing another heteroatom selected
from O, N or S; and

Riz2, Ri3, Ris, Ris @and Ry7 are each independently H or a C,-C,alkyl, aryl or

heteroaryl group each optionally substituted; or Ryz and R4 or R4 and
Rz may be taken together with the atom to which they are attached to
form a 5- to 7-membered ring optionally containing another
heteroatom selected from O, N or S; or

a stereoisomer thereof or a pharmaceutically acceptable salt thereof.

As used in the specification and claims, the term halogen designates Br, Cl, |
or F. The term cycloheteroalkyl designates a five- to seven-membered cycloalkyl
ring system containing 1 or 2 heteroatoms, which may be the same or different,
selected from N, O or S and optionally containing one double bond. Exemplary of
the cycloheteroalkyl ring systems included in the term as designated herein are the
following rings wherein X is NR, O or S; and R is H or an optional substituent as
described hereinbelow:



R3 and R4 are each independently H, hal ogen, CN,
OCO2R8, CO2R9, CONRLIORi i, CNR12NR13Ri 4, SOTR15,

wORb6M2423 ORI 8, COR19 or a Cl- C6al kyl, C2- OBeil/k8299$/021852
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C2- Coal kynyl, C3-C6cycl oal kyl, cycl ohet er oal kyl, aryl
or heteroaryl group each optionally substituted; R5
and R6 are each independently Hor O C6alkyl; R7 is
C|-Coalkyl or ; mis Qor an integer of 1 or 2; Rs,

R9, R 5 and are e I ndependent [y Hxor a_x-
6al kyl , C2- %enleCZNﬁDGaI kynyp, C3{Cekycl o&l ogik |,
cycl oheter oal Ky aryl 'xor hetercéaryl gré&up each N
optionally substituted; Rio, Rn and Ri 8 are each

i ndependently H or a C 6al kyI ryI het er oar yI
group each \()Jf\gpal stitut and J/rfay
be taken toga{her wi tLh e at olm Vm'] hey lare

attached to fofma 5- to 7- nmenBered ri opti o WFy
cont ai ni ng anot her heteroatom sel ected fromO, N or S
and R2, R 3, Rl4, R16 and R 7 are each

' ndepe@lﬁﬂéhw a5 WREd #h fkspedfddtivh ,anarcwumgrthbeérmmémbryl
group each optionally substituted, or

o anaieREien o 98 TARGAo8 GHRTAE 18 DR STHEORRBIRGL b2 or 3
WhiettohtdRis, AhRhIHAPEIEE sbfnd &*d?ﬁe&eﬁl‘ sélectéd Freme) f@d)r s Such

ring optionally containing another het er oat orp 3 ?(il
f hetarcaryNing systeras nGluge oy Re daelYl, prRzoNb ANFON, imidazoly, furyl,

ptﬁ%ﬂ% @,%blﬁ'@l ||§6q@916ﬁ“1ﬂﬁ arbdcﬂylSl?érizofﬂ“é?fyﬁ‘bfenzdfﬁrah?leﬁemthoxazolyl or
fication and clains, the term hal og
ddie liteat Bre BFM aryl depignates a carbocyclic aromatic ring system e.g. of 6-14

carbon atoms, such as phenyl, naphthyl, anthracenyl or the like. The term haloalkyl
as used herein designates a C,Hz,+1 group having from one to 2n+1 halogen atoms
which may be the same or different and the term haloalkoxy as used herein
designates an OC,Hzn.1 group having from one to 2n+1 halogen atoms which may be
the same or different.

Exemplary of the 8- to 13-membered bicyclic or tricyclic ring systems having a
N atom at a bridgehead and optionally containing 1, 2 or 3 additional heteroatoms
selected from N, O or S included in the term as designated herein are the following
ring systems wherein W is NR, O or S; and R is H or an optional substituent as

described hereinbelow:



or F. The term cycl ohet eroal kyl designates a five- to
seven- nenbered cycl oal kyl ring systemcontaining 1 or

wQ2vevexieat ons, which nmay be the sanme or diff eP@nUS2005/021852
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selected fromN, Oor S and optionally containing one
doubl e bond. Exenplary of the cycl oheteroal kyl ring

systens included in the termas designated herein are
the following rings wherein Xis NR Oor S and Rls

pti subst Lueht. as Ly ed
he Li 9 ﬁ:}/ “i-y,t\‘jlfetﬁ \q ¢ |N:atron N N_.\

alrrB ermh eroaryl es’l gnates a five- toV
ten rrerrbered aromatic ring system contal ning 1, 2 or,3

N
het & may, s /tNg ff N e
el(/ec ﬁwm\ ‘E\VQE he ler%a E;{?ﬂ‘—te N
| nc%de pyrro hny azol y¥, oxazol yl\/ t hi azol ¥l ,

i m dazol yl, fur yI t hi enyI , qyl nol i n , soquhnol i nyl,

in ber ghyl , benzZufuna Z benzi's azal yl /or
ey v
ar

\
Ngmat es-e—ehr b N
tic ring systeme. of 6-14 carbon atons, such
as phenyl, napht hyI antfracenyl or the like. The term

LR e Bl o 8 i oS

t and th t er m hal'bal koxy a8 used
here| n desi gnat es an OCnH2n+| group havi ng from one to

2n+ gen Jagga of\g[}%‘f
t he \8i to J3 er yelilg T/

ﬁ%cf\c ri n: sgét Wavi g &ato at aNbr ehead
and optionally containing 1, 2 or 3 additional
het er oa selected frgm ofy cl ud t he
teNﬁrgq/L @}(Q her W)Lr/ﬁ t Vt/novm @%jﬂ g
sy&& IFS @‘GW S; Hd Ris ®Or an
optl onal subst i tuent as descri bed herei nbelow. I n the

pecifigatio Ia| nthet rms Cr & INkyI,
Sl GBS aed ol ol
In the specification and claims, when the terms

C,-Csalkyl, Co-Csalkenyl, C,-Csalkynyl, C3-C,cycloalkyl, cycloheteroalkyl, aryl,
heteroaryl or 8- to 13-membered bicyclic or tricyclic ring system having a N atom at
the bridgehead are designated as being optionally substituted, the substituent groups
which are optionally present may be one or more, e.g. two or three, the same or
different of 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 halogen atoms, nitro, cyano,
thiocyanato, cyanato, hydroxyl, alkyl, haloalkyl, alkoxy, haloalkoxy, amino,
alkylamino, dialkylamino, formyl, alkoxycarbonyl, carboxyl, alkanoyl, alkylthio,
alkylsuphinyl, alkylsulphonyl, carbamoyl, alkylamido, phenyl, phenoxy, benzyl,
benzyloxy, heteroaryl, cycloheteroalkyl or cycloalkyl groups, preferably halogen
atoms or C4-Cgalkyl groups. Typically, 0-3 substituents, the same or different, may



heteroaryl or 8- to 13-nenbered bicyclic or tricyclic
ring systemhaving a N atom at the bridgehead are

waele®spordated as being optionally substituted, tPEI/US2005/021852
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substituent groups which are optionally present may be
one or nore, e.g. two or three, the sane or different
of those customarily enployed in the devel opnent of
phar maceuti cal compounds or the nodification of such

cheprasery: YWhemanvuefibe faregaing sibstienisdprIesents ©f contains an alkyl
p%fuﬁbtﬁhsmig u@@?oéRBkyP %lkaﬁB}ﬁbHs' ntua(y B lifiaP 8F bRFRREY Sh@may

property. “Specific exanpl es of such substituents

| reontaireUR L b dieiaiabsup i € moore pjefpreblyiuR t9cyeathern atoms.
cyanat Qo P AESically Q{:c%%kablé@élt@%é@’l%e afy ifc@é%ddl l%r} rs‘ryali formed by a

hal oal koxy, am no, am no [am no,
aldemppoad lgbfwmuladaarﬁ@(warmaw&ﬁaw accapuayletaqrd;such as phosphoric,

aléﬁ)fhr?‘éjmg IQ%HOFI@'I’EM %: RROBH]c, P‘l%%r@ﬂ???é/ ic, rﬁérﬁéh@@u@?mc

enox benzy teroar
cyumeh@t@ebglla@lp, trloawifqmw, p;mﬂugmemﬂf@nwprr@ﬂaretﬂujfomc acid or the
ha}I ggen atoms or CrCeal kyl groups. Typically, 0-3
substituents, the sane or different, maybe present.
VWhen arfyorapourtgs of meelgmnt'@nm@lei angides, esterpraaskannates or other
c L3 I . .
o R nfren Sty BLEN ot Wl Bengraf R Gpiordl 48 ves of the
c sotrwonndgpofitbe 'menmreami which acﬁpretadllssq:onvgrted to tiedn\enitiye active
UR, L b iFM:d i
S ginélgtyjr%)%ﬁ%e@gﬁrggg )ggﬁét%%ﬁ%g %l}é\r/é?rﬁefgﬁ %k\@es the treatment
cmfrtrmmmous comlmnsaiqscamﬂ laerplnabwmoeim @ gampyund of formula | or with
u

d&?&:‘ﬂ@gr@f@% lsgpgg;?%cmo%r%?@%l%édcbuﬁw Jh Ub&n demlstratlon

rrwndveertscto asmmcmnd of farmeild loinp viveeNisy, mcla@ed are metaboliges of the

sul, H%Bkﬁds @}EQ pHRAL rﬁyéét@ﬂ'a%fmé@ J30ReS |e£ gQ'pFo é&’ u85n

the I'nvention I n
esmtequlctlcam@fdhm eynpoungs e adislegieal isystam. pr odr ug

forms, \N‘Hér?g cbﬁpgﬁﬁ'@[)ﬁlorm@é ‘Fc&%gﬂg o\%ﬁ 2k H‘Q) £ LMl ﬁt]"érsocgr

t he conpounds he 1 nventi on an are rea
c asymmedit casbonse thamaaid foppulad cpigound may exist as one or more

stereoisomers. The various stereoisomers include enantiomers, diastereomers,
atropisomers and geometric isomers. One skilled in the art will appreciate that one
stereoisomer may be more active or may exhibit beneficial effects when enriched
relative to the other stereoisomer(s) or when separated from the other
stereoisomer(s). Additionally, the skilled artisan knows how to separate, enrich or
selectively prepare said stereoisomers. Accordingly, the present invention comprises
compounds of Formula |, the stereoisomers thereof and the pharmaceutically
acceptable salts thereof. The compounds of the invention may be present as a
mixture of sterecisomers, individual sterecisomers, or as an optically active form.
Preferred compounds of the invention are those compounds of formula |
wherein Ry, Rzand R, are H. Also preferred are those compounds of formula |
wherein R; is an imidazolyl or imidazothiazolyl group each optionally substituted.
Another group of preferred compounds of formula | are those compounds wherein Q



noi ety in vivo. Correspondingly, the nethod of the
i nventi on enbraces the treatnent of the vari ous

W@ oovdioodiens descri bed herei nabove with a conmpor@mUsf005/021852
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formula | or with a conpound which is not specifically
di scl osed but which, upon adm nistration, converts to
a conpound of formula I in viygg. $0 i ncluded are
net abol ites of the conpounds of e present invention
déf Cogd, @HAHGOCHs peCHgNH@ORe(ced—0pon i ntroduction
of these conpounds into a biol dgi¢cal system When a
compound of formula | contains on€%® nore chiral
cent er Moe pesfgmed: compowaisiad ts, invéndion sid thoke comnpaunds of formula |
ou r . s
PR RSBl e P aRh R B BB B RS20 BFoup each
d optidrexly sulestiytedt Aopthsogmup oanwr@m@fmstadi conmonds sre ibnse

skilled in_t -
< CameBa Ok buhsn RERA04 R ird ke B micazow or
béniebzathiakolglf dreap sactheptionally wibstitutesl and @sst o the other
st ereoi somer (s) or whep,sepggated fromthe other
stere0| somer(s). Additi ly, the skilled artisan
HTOCHS oFEPNATE, Hor sel ectively prepare
sa stereol sonmers. Accope{ ngly, the present invention
conpri ses corrpounds of ForM#:®& |, the stereoisoners

t her eof I salts
th@ oun i Oy&ur@gdfmeawmbﬁek@

thereo I nventi on may be present

asNd2+{i i@cﬂh@r@mI@a@{%&bﬁé@h@zolrﬁw)wlf@wHH -indol-3-
st er eoi Q%?%a%e‘é?ﬁ' as an optically active form

Preferly oun s of the invention are those

cohsb{itZdl - lfﬁhcm@rropmlplazcr[2w-tdi1éﬂthlazol Seutieonil 1 birindel:3-

Al so 0 r a l

wher er’kﬁ%@ﬁ é?-ﬁiiné‘]"clﬁx;rﬁlo@g e i g Eﬁgg%rgbﬁ;l d{;&zﬁol yl group
e alJH (& phlpiitaidpzol2 J0altt fﬂth@@l 579(%‘!'?‘?@!9"] -dHdogols¥-yllacetic acid;

prﬁﬁ@r@@%usm%maﬂ@% Al .m5§o|'5 '\gfsﬁlféﬁr}fgsg}l grméapgunds

c yhpetwtiecetamidpea pigreairanest tb@réoft RB éher@w@uh@pjly@pceptable salt
f giardea

Compounds of the invention may be conveniently prepared using

conventional synthetic methods and, if required, standard separation and isolation
techniques. For example, compounds of formula | wherein Q is CO;R;5 (la) may be
prepared by sequentially reacting an indole derivative of formula 1l with a strong
base, such as n-butyllithium, KOt-Bu or NaH, and an arylsuifonyl halide, CISO,R,,

The reaction is shown in flow diagram |.

Flow Diagram |

Ra CO2Rs5 R, CORs
(/\/ \ N R, 1a) base [X | A R,
/\ N 1b) CISO.R; /\ N

(1 (la)



wherein F 1, R3and R4 are Hand R2 is an i mdazolyl or
i m dazot hi azol yl group each optionally substituted.

w@a@bhex12yr oup of nore preferred conpounds ar eP€TIUSM05/021852
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conmpounds of fornmula | wherein R, R3 and R4 are H R2

is an i mdazolyl or imdazothiazolyl group each

optionally substituted; and Qis CH2NHCCI:H3 or Anong

t he preferred conpounds of the_invention

N-(2-{1 P(@DEWS&WW%&WP%MH@Hsledﬁ%wndsRmS)%uwalkyl (Ib)
OPME& bé ipréiHed bpreatt uh@b Ry 69@& 8Mofula fir Btk Bk Anhydride of formula

6- chi oroi m dazof 2, b]

Miinithe qusgngﬁ gfﬂqsganhq_s N(G-Hele pnd optionally in the presence of a

yl ksl bt aL e Briting (D RmRy I
1R - chi or oi m ddgrgg?h iy 1&31]%% 2z 0l qtﬁél{x%&gﬁ'?? n in flow
- 19iggrafbll-- 3- vl }aceti ¢ aci d;
N-[(i-{[4-chloro-2- (rrethylthi 0) - 1H i m dazol -5-yl]sul fo
nyl } - 1Hi ndol - 3- yl ) et hyl ] acet am de; a stereoi soner
thereof; or a pharmaceutically acceptable salt

thereof. Conpounds of the g ®idram ey be

conveni ently prepared usi mﬁﬁvdeﬁt&"bnal synt hetic

met hods and, if qui red, standard separation and

i sol ation techni'ﬂ'f?es. For exanpl e, conpounds NHICOC,-Cgalkyl

formul &,I wherein Q i SCCCAYIGRQ gy ared by
sequentl eacting an iivglol e deri V‘Q{i ve/of formula
Il with(@gtrQ base._s_r.r_c_h_as¢,but)£' KOt - Bu
or NaH, arylsul fo hal i de 445 The
reacti aRs i s si&maﬂzlnfl raml ow [gé%aml
(H (1a)Conmpounds of forgMJo\p I V\,herel i's NR6 COR7

and R7 is (Cr)CeaI kyl (1Db)

(Ib)

Compounds of formula | wherein Q is O-glucopyranuronic acid (Ic) may be
prepared by reacting the compound of formula Il with di-t-butyldicarbonate [(Boc),O]
and CHsCN in the presence of a catalytic amount of DMAP to form the isocyanate of
formula IV in situ and reacting said isocyanate with an hydroxyglucuronic ester of
formula V to give the carbamoyl ester of formula VI and hydrolyzing said ester with a
base, such as LiOH, to give the desired compound of formula Ic. The reaction
sequence is shown in flow diagram Il wherein Ac represents COCHs.

-10-



may be prepared by reacting a conmpound of forrmula I1I1
with an anhydride of formula IV in the presence of a
whawe/oodeEh as N(C2H5) 3 and optionally in the PCEESV08021852
of a catalytic anount of 4-dinethyl am nopyridi ne
(DVAP). The reaction is shown in flow diagramll. Flow
Diagram Il (M) Cb) Conpounds of fornula I wherein Q
is O glucopyranuronic acid (lc) may be prepared by
reacti ng the conmpound of FRDlidyrhmliiiw th
di -t-butyl di carbonate [(Bo an CNin the
presence of a catalytic anount of DMAR-to formthe —
i socyanate of formula IV in situ and feacting said
i socyanate wit h N2 hydroxygl ucuroni c ¢ster of fonFQ
V to give the rbanoyl ester of formila VI and

hydr ol ﬁti ng said ester wWth.a base, siycRsas LifOH, to
gi ve thixﬁe‘ 1corrpoum§)°gp formula fc. > action
sequencey] own i n"TTqw, dhagram |11 whér eiln R1

C
represegts COZRRFI ow Diagram 111 Compou o fornul a
Il may be obt a1 #ed frompgguprer ci al soyr &es or REyRbe
readily prepared using known syntheti¢ methods, for
exanple Balid), B. G, et al, Journal of Labglled
Compounds and Radi ophar maceutical s (1985),
279-285 or Sam zu, K and Ogasawara; K., Sy
(1994), (7), 499-500. Conpounds of fornmula
their preparation are described in US 2003-
0171353A-1, US 6,187,805 and US 6,4Qﬁ3§p§.
Al ternatively, conpounds of fornula ey o
by providing an indolyl al kyl ami ne derivati \
the conpound of formula Ill, to a mamal i an
subj ect and isolating the formula I conpourtd from t\he
pl asma of saig suppect. Advant ageously, the fornula I
compounds Of/lﬂ? i nyenPHon are useful in the 0O AcO

HN" ~g

OA
oH HN g ©
Rq ~ OAc
2 R4 O
f\\ SR ho' O _  LioH XN
(T (ST oo™
/SN
R3

HsCO
R, SOLR, CH3OH/H,0 \ 3
SO4R;

)
(Vh

Compounds of formula Il may be obtained from commercial sources or may
be readily prepared using known synthetic methods, for example Baldi, B. G., et al,
Journal of Labelled Compounds and Radiopharmaceuticals (1985), 22(3), 279-285 or
Samizu, K. and Ogasawara; K., Synlett (1994), (7), 499-500.

10 Compounds of formula Ill and their preparation are described in US 2003-
0171353A-1, US 6,187,805 and US 6,403,808.

Alternatively, compounds of formula | may be obtained by providing an
indolylalkylamine derivative, such as the compound of formula lll, to a mammalian
test subject and isolating the formula | compound from the plasma of said subject.

-11-



treatment of central nervous system disorders relating
to or affected by the 5-HI6 receptor such as anxiety

waele@enades, nood, psychiatric, cognitive or PCT/US2005/021852
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30

neur odegenerati ve disorders, or the like, for exanple,
Al zhei mer' s di sease, attention deficit disorder, acute
anxi ety disorder, general anxiety disorder, epilepsy

depr essi on, obsessive congul sive disorder, mgrain
sl eep dAduanthgesusiydoe fateyiar onpoyadsgpidhe awe@thrsar@wsgéﬂ in the

h%%%trﬁé%e@t{l ?I%miﬁ@)sgst%ﬁ%d?gerg'rélgﬁrﬂﬁb%r GEE&Bd By the 5-HT6

anorexi a or I m a | ZOp renta, nmenory. OSS
direcanter suchasanxigtedisairens, mopAdYaNialicFAAIYE obr

”'n%ﬁFd ﬁeﬁ@r‘éﬁ@e FQBdrdEEe FHKGik@ fof SXdnfIE AIzhellmers dlsFase attention

astrolntestina sof ers such as irritab
stbd@ord@ccﬁwm anyiejy disprdepraeserdl anviety gisorier perilepals s
f

o SeBlatn, Bbed:Bfve LhBLATRRach MGgheNied afditers, ;
t meutbddgeneratiepdisorders (sughnas bead ﬁrwm@e@sttcﬂf@} éeﬁdlmmdlehrders
IR S5 IE 8 Lo S 5 ok 30 L osocitet it
degihdrayd drone drigresinivetine abisec onfheike or periaimeagirabmestingl disorders
b

4B RS Ao RS B sl RGP Res

t mesthpd faritlee tigatment of aadiperdereftthé nenieal dervious systemTRAIS) related to
t I&er 8&8{1 'bg?tllé ¥ I-Fl'f6 rg?édté{@&%r%tﬁght IQ ¥y gr?eqedfr\}vﬁlé}?compnses

tr ea
apeoviding galdqoatlam ai;herapﬁeubcadjy) nﬁe@twerwmunbeﬂ mgomp@atobqf formula |

t R
| BB B WU RESARINE Byt S ol 8 or e
atadmmishn:g;lqmrqrsm ahyacoramdn tramner k@wn to hyafeefwctwe administration of a
t adm ni stration may be
abou?b%MgzlﬁéRP% %% Bt ﬁa'lée,expt)ﬁée éfr ably about 0.5 to 500
nmg/ kg aie tbéfapeutioaty aﬁfennm gmiognt pravided éy the treatment of a specific

S%}'&é‘epgg ngjgu\)’é%a%%{mgg%tthg /sée&fi’c dRitlBH S Being treated, the size,

age and response pattern of the patlent the severity of the disorder, the judgment of
the attending physician and the like. In general, effective amounts for daily oral
administration may be about 0.01 to 1,000 mg/kg, preferably about 0.5 to 500 mg/kg
and effective amounts for parenteral administration may be about 0.1 to 100 mg/kg,
preferably about 0.5 to 50 mg/kg.

In actual practice, the compounds of the invention are provided by
administering the compound or a precursor thereof in a solid or liquid form, either
neat or in combination with one or more conventional pharmaceutical carriers or
excipients. Accordingly, the present invention provides a pharmaceutical
composition which comprises a pharmaceutically acceptable carrier and an effective
amount of a compound of formula | as described hereinabove.

Solid carriers suitable for use in the composition of the invention include one
or more substances which may also act as flavoring agents, lubricants, solubilizers,
suspending agents, fillers, glidants, compression aides, binders, tablet-disintegrating
agents or encapsulating materials. In powders, the carrier may be a finely divided

-12-



In actual practice, the conpounds of the invention are
provi ded by adm ni stering the conpound or a precursor

wo b@seaXi2in a solid or liquid form either neaPCDDS1005/021852
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conbi nation with one or nore conventi onal

phar maceutical carriers or excipients. Accordingly,

the present invention provides a pharmaceuti cal

conposi tion which conprises a pharmaceutically

ag6lrpiviaioh é&s mazdmmur@amm afinaly flivded\compabigh of f@fm'dal In tablets, the

Cg}fn‘ﬁ'\og] g OS{H{ 1aye Oér m%dmc% %eﬁé‘# Hb%fn‘a' tﬂéget\f@ssa%dnﬁjpressmn

use 1 n conposli t1on
Phtﬁfetrtiesnn |snmdblm|propnmoos and cempadied Avibe Shaws emﬁ waéydeswed Said

S Bpwsgl%t az]gﬁggle%\lj@%)ég%t%ﬂ %gtt ?‘L/o %?ﬁ‘lto?f ’the orrgula | compound.

C Gofid easiesnsutiatiiesor tsenid eHnescommsltmn diths lny@rgpatlncﬁ.lgde calcium

Sgﬁwé]a?qrréﬁan Ca@@‘rﬁk ?t ' rla& 23 %ls o[ac@@aﬁ@é@ﬁ%{ §tar$m%elatln

adBidsy, enathyl keluldsen ebqllurdloarbztugdmethyb@&ilnbsgfpcﬂywnnpyarolldme, low

In tablets, the fo rrpound may be mxed with a
cHeiing ﬁ’éﬁfl '?%chﬁ‘léé‘@%é%sﬁf conpression properties in

sui t ablsnyphapnatdutioallyadeptablpdiquiddarrier shidakit tgp @repadng

t :gg@g@dﬁ%;ﬁ%r@mnso? ﬁl\é\gjﬁ% gsryﬁ{h% énl%béh%sc' mgﬁée%%gkfl&}(?@ it the

C @biipBsitiors uf thalmwention. Cempoundstod fmrmqlmbmay be disisolvee or

;g\é%%{dgg "'It‘ gﬁ) gg@ﬁ%ﬁ}lé&'ﬂl? Qg@ﬁpﬁ%ﬂhﬂ@g g:l( tcrgﬁ'%p gﬁé{ﬂjgg Water an organic

g8bREA) or Q @hhmhmatlcmtabyéptame billoofag, or sotixture thereof. Said liquid

ﬁgrp%%)é 't'%\ ch llrfutla er %lﬁg{%é'aﬂéé?%@:& A’Jndghi(}gs su&\v\és

P Raupg st emalstfmrsaooﬁ@tameemamsdsmatemags, favptirghagents,

Cobari s, el snst i BARTE B A B4 Bputrs

Ofstémﬁerﬁéemb#régumﬁmmothedfkeoExémphaslQﬁ liguidegrriees suitable for oral

g@gg{a\éeq%ra a gs?rgger? 1n|8{ﬂ|d§ “%Ee%g@? \Ag@]énlif@é&é’mma addltlves as

SQipvedte.g obelmldsbareﬁaamsu praferablyasadiym it xyinethyt céllgtose
soﬁ.ltlon) a%oﬁols Qlﬁalﬁgmg mSoanlo ydncqalfiéawols 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 also be an oily ester such as ethyl oleate or
isopropyl myristate.

Compositions of the invention which are sterile solutions or suspensions are
suitable for intramuscular, intraperitoneal or subcutaneous injection. Sterile solutions
may also be administered intravenously. Inventive compositions suitable for oral
administration may be in either liquid or solid composition form.

Advantageously, compounds of formula | may be used for the identification or
determination of the absorption or metabolism of an indolylalkylamine derivative.
Accordingly, the present invention provides a method for the determination of the
metabolism of a (1-arylsulfonyl-1H-indol-3-yl)ethylamine derivative which comprises

evaluating a test sample for the presence of a compound of formula L

-13-



conposition may contain other suitable pharmaceutica
addi tives such as solubilizers, emulsifiers, buffers,
w@e@seoaas i ves, sweeteners, flavoring agents, PCT/US2005/021852
suspendi ng agents, thickening agents, coloring agents,
viscosity regulators, stabilizers, osnp-regulators, or
the like. Exanples of liquid carriers suitable for
oral and parenteral admnistration include water
( part i didrarrhgreciesr aindenstandindi and/inorder ta Blustsatedhe invention more
| ose r a Y
OBl B ek e 1 BEAPh BRI SEHOER Dol
alaco heraly dinstrativieyamgdare 00’aﬂocb@mﬂdgrst@dgas lingjting: thiesycope and
thelr deriv fracti onated coconut
RErhARs PRI S Bl s 0 e st rat  on
5 t he carUnless othgrwﬁ@sjaﬂed aitpartsl are gatte by weight.atheternms NMR and

ol eat '

it ool B OB By R Bant S b peRiinck iy
aR:Brcsmatbgﬂabby,fres;pecnwmnﬂb@tﬂrmr‘[Hﬁ desigmades tetrabysdroimran
subcut aneous injection. Sterile solutions may al so be
adm ni stered i ntravenously. Inventive conpositions
suitable for oral administration may be in either
liquid or solid conposition form Advantageously,
conpounds of fornmula | may be used for the
identification or determ nation of the absorption or
met abol i sm of an indol yl al kyl am ne derivati ve.
Accordingly, the present invention provides a nethod
for the determ nation of the nmetabolismof a

(1-aryl sul fonyl -1H i ndol - 3-yl ) et hyl am ne derivative
whi ch conprises evaluating a test sanple for the
presence of a conpound of fornula |I.For a nore clear
understanding, and in order to illustrate the
invention nore clearly, specific exanples thereof are
set forth hereinbelow The foll ow ng exanples are
merely illustrative and are not to be understood as
limting the scope and underlying principles of the

i nvention in any way.
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Unl ess otherw se stated, all parts are parts by
wei ght. The terns NMR and HPLC desi gnat e nucl ear

wore@nmeeiies r esonance and hi gh performance | i qui BCT/US2005/021852
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15

20

chr omat ogr aphy, respectively. The term THF desi gnates
tetrahydrof uran. EXAMPLE 1 Preparation of N (2-f1
-r(6-Chl oro-imdazor2,1 -bin,

31t hi azol - 5-vnsul fonvn- 1Hi ndol - 3-yl)-ethyl)acetam de
A stirred m xture of EXAMPLE 1

2-{1-[(6-chl oroi m dazo[ 2, 1-DJ[ I, 3]t hi azol - 5-yl ) sul f ony
|']-1H ndol - 3-yl}ethylam ne hydrochloride, 417 ng,

1.Be ‘ N[@Oﬁbﬁ&&rﬁ&iaaag,'t bi[¢3thixol-Bey1)sUIféAyI]-1H-
m. ] s treated wth catalytic

: AR e (DVAP) (~ 5 ng) at room
tenperature under ni trogen. The heterogeneous m xture
is treated with CE‘:‘?LC anhydride (0.30 m _, 3.2 p’,n’mlc)
and the reaction B mes honobgeneous. After 16 h, Nt’({e
reaction is tfeated with saturated aqueous Na (SCH3
m_) fore8 and t hen eXAJé‘PétQ\QDW\Ph

N The extract2 i@?_co i ne ringd over
MySO4 and co trat ed rﬁ—vaeuo—ko—a+eam NT gam is
treated wt /?\ thyI acet at e: hexane and o,‘s‘
concentrated i/ otoasolid. This is tritur
with ether & ﬁered The filtercake is dgj 1o d
afford the t|tIe product as a white solid, 389 nly (92%
yield), np 150-1520C, characterized by CHN el enent al

an al y Si A stimned &ﬂtmkf) W&I&olﬁﬁiémaﬂ +bdin, thiagols-yl)sulfonyl]-1H-
s Dl fe btiishlogdn 17, g 1.90 mypslinicplargrgthgne and

Stthétlhﬂdrrmd (0 4®mLO3.03ninok &3 Wéai@davvltb catalytic @dirbethylariindiridine

I in THE js, cool,ed to tr,ogen and . .
1 TOMam s b inal 3PaR Eiprfasind Coper RS | el lsiogShSous mixture is
h etrctes with) awldﬁnhyarld&(mm_ B2enmal) éﬂd therreact&m' tomes

Afho%gogleneous After 1% h, ttrl?ee reacht gnt is Yeated’ vtviH\r Saturated aqueous NaHCO; (8

mL) for 0.3 h and then extracted with dichloromethane. The extracts are combined,
dried over MgSQ, and concentrated in vacuo to a foam. The foam is treated with
20:80 ethyl acetate:hexane and concentrated in vacuo to a solid. This is triturated
with ether and filtered. The filtercake is dried to afford the title product as a white
solid, 389 mg (92% vyield), mp 150-152°C, characterized by CHN elemental analysis
and "H NMR.
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Is treated with
(6-chl oroi mdazo[ 2, 1-b] [ 1, 3] thiazol -5-yl)sul fonyl

w@e kdoenoxes (257 ng, 1.00 mmol) in THF, all owed POT/WE2005/021852

10

15

20

to anbient tenperature, stirred for 24 h and
concentrated in vacuo. The resultant residue is
treated with 1 Maq HC (~2 nL) and water (3 nlL) and
extracted with dichloronethane. The extracts are
conbi ned, dried (MySO4) angExmpeRtr ated in vacuo.
Chromat ography of this residue, elfuting with ethyl
acetate, affords the title conpound as a light tan

S Prefaration 'k {1006-ERibrérridaLo[R0IRbI £.3thiaz8Rs4) Nsulfonyl]-1H-indol-3-
entiTred. by nmass spectral and NMR anal yses. EXAMPLE 3
PrYé@E'élF—ié&E of 3, 4.

5-Tri acet oxy-6-(2-(1-r(6-chl oroi mdazor2, 1-bip

. 31t hi azol - 5- 2 CO.H
yl ) sul f onvn- i ndol - 3- yl PDerBukéar banoyl et rahvdr op
yran- 2- car bao gci d methyl—ester A's i On of
(Boc)20 (1.8 1.02 &) in N'scool ed

to O OC (ice- wat eH bat h) ; 2) ted dropw sg ’?h DVAP
(203 ny, 1.66 mol, 02eq) , stw&& 5
mn, treated dropvvi se W thces —?t—( -chl orqi 2,1-

b] [ 1, 3]thiazol -5-yl)sul fonyl]-1H i ndol - 3- yl}e["hylam ne
(2.6 g, 6.9 mol) in CH3CN, stirred for 30 mn
(i socyanate is generated in situ) at QOC, concentrated

usi ng r@gﬁg@gﬂ%@t&%ﬂa&y%&lc@m7@0&? quﬂﬁ%ﬁldw ih THF is cooled

t ol uene ant residue 1s disso
t dbu@B%; underaiteagenrangifeated parionwis Wil Po‘irMcsrbutylhthlum in hexanes

hy(ﬁfsqwe' 2“1"?‘ AF%\%?taeer r{qﬁ\ Per@od 7Af?erm"FPét’ -7é°Cl tﬁ‘éﬁedcﬁon mixture

uene f ol triet am ne , Stirred

f ds treategtwith (ﬁfchloaommée[a;b K/aﬁifhlﬁéolrﬁasd}ﬁUtf@wﬂ)éhlaﬂ@ﬁ €57 mg, 1.00
Sth it s% fr@?b%ﬁr%kk%e%rw “%%qs ahrm’grﬁ @ens.sbrgtruw %ﬁﬁed H?'z& h.and

reara col um chr omat ogr ap l\j
Tmncentreém finacgs. &he éeﬁtxjtamtdeaﬂﬂ@ ﬁdrqq@ wu? éMeq mm mL) and
Ofwétgle(gﬂaﬁ %nooéﬂn%ldfetd ith cﬂcl(l&%m/étﬂér@ dl)heaék@raétsrﬁré'i:&hﬁmed dried
anorrersv( g (49 yi el 3
an®esSQs:) ané concentrated in vacuo Chromatography of thls residue, elutlng with
ethyl acetate, affords the title compound as a light tan solid, 32 mg, mp 220-222°C

(darkens > 200°C), identified by mass spectral and NMR analyses.
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identified by NVR analysis. 1H NMR (300 MHz, CDCl 3)
N-anoner4: 8.01 (d, 1H, J = 4.5 Hz), 7.95-7.91 (m

wakhos/002128- 7. 50 (m 1H), 7.45 (s, 1H)1 7. 35-7.P6I/(24405/021852
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m, 7.17 (d, 1H1J = 4.5 Hz), 5.74 (d, 1H, J = 8.1 Hz),
5.36-5.09 (m 3H), 4.99 (1H, m, 4.19 (d, 1H, J = 9.9

Hz), 3.75 (s, 3H), 3.57-3.41 (2H, m, 2.92 (2H, t , J

= 7.0 Hz), 2.04, 2.03, 2,02 (3s, 9H). Ms [MtH + = 741

. -anomer (200 ng, contai ngExAmpPrenoner) 1H NVR (300

MHz, CDCI3) : 8.03 (d, 1H1T = 472 Hz), 7.94-7.91 (m

1H), 7.56-7.53 (m 1H),7.45 (s, 1H), 7.35-7.26 (2H,
Mprepardtidntof 3, 4 a arpiniklazdf2:1 -B][6,3]thiazol-5-
Hz )_

' ol .J'1 N 5.rga-5.|%.
2.fethyPester , J = 7.0 Hz), 2.03 (3s,

Preparati on of

1-O-fr(2-f1-r(6-Chl oroi m dazor 2. 1- bi n. 31t hi | -5-vnsu
| fonv p-1H ndol - o==c==n “
S-vDet hv T™O0I vD- hetoamsD- gl ucopyr 0 cid|A

sol uti on of 0°C, 30 min

c
\ y o N
3,4, 5-triacet oxy- o -i\&: ['{ 6- chl or oi mi dazo[ zﬂfbé\{{l\/s:)

9H) . EXAVPLE 4

[

t hi azol -5- yl ) sulFanyl -
H i ndol - S-yl Jet hycar bamgyl oxyJt et r ahydr opyr an”- car boxy
lic acid nmethyl ester ( 1.0 g, 1.35 mml) in THF is ~

treated with CH3CH (38.8 and H20 (10 M), cool ed
to O OC (ice-ywater ¥ h)

ted with| ao.sglution of
Li OH H20 (34 ng;=é.1 6 i NaRQAS5\NL), [0. 1
N Li OH Me 20 and stifred at 0f 0C Tor e h
under N2 atfwesphéte. Progress she “deprotection is

nonitored via reversed-phase TLEY(SiO 2-Cl 8 MeCN H
20 3/7). The reaction mxture is diluted with 150 nL
of H20, A selutiorabi (Bed).0y(118g 8@ioimal,ch2 efy) ih@HECGN is cooled to 0 °C

F ke aRtE . e oroRits Mo PAPAP 18R A, Bideimel b2 o)

r eClgEN gtirred sarrfemin tranted gliepwise wilk @l 4 (Gachlordhmidazo[2,1-

S ension, Ls.frege I il t '

¢ TR e BB IR P sREk ¢ A3 o Pmitofin Chen,

p Wstiried dart 30ominbis ey dnata isggenecadédi imnsitu) at 0°C, concentrated using
rotavapor to remove the CH;CN and chased with toluene. The resultant residue is

oy

dissolved in toluene, treated dropwise with a solution of hydroxyglucuronic ester (2.6
g, 7.7 mmol, 1.1 eq) in toluene followed by triethylamine (1.2 mL), stirred for 2h at 0
°C, allowed to warm to room temperature, stirred for 16h and concentrated to
dryness. This residue is purified by column chromatography (20-50 % THF in
heptane as eluent) to afford the pure g-anomer of the title product, 2 g (39 % yield)
and a mixture of a- and S -anomers (1:1.6), 2.5 g (49 % yield). The anomers are
identified by NMR analysis. 'H NMR (300 MHz, CDCl,): p-anomer 4: 8.01 (d, 1H, J
= 4.5 Hz), 7.95-7.91 (m, 1H), 7.53-7.50 (m, 1H), 7.45 (s, 1H), 7.35-7.26 (2H, m), 7.17
(d, 1H, J = 4.5 Hz), 5.74 (d, 1H, J = 8.1 Hz), 5.36-5.09 (m, 3H), 4.99 (1H, m), 4.19 (d,
1H, J = 9.9 Hz), 3.75 (s, 3H), 3.57-3.41 (2H, m), 2.92 (2H, t, J = 7.0 Hz), 2.04, 2.03,
2,02 (3s, 9H). MS [M+H]" = 741. a-anomer (200 mg, contains 2% S-anomer) 'H NMR
(300 MHz, CDCls): 8.03 (d, 1H, J = 4.2 Hz), 7.94-7.91 (m, 1H), 7.56-7.53 (m, 1H),
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chromat ography [CHCl 3/CH 304/ H 20 (7:3:0.5) as a
el uent] provides the title product, 310 ng, 98% pure,

w0 d@andfieged by mass spectral and NVR anal yses. PATUBIBS/021852
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(300 MHz, DVMBO-cfe): 8.31 (d, 1HL J = 4.5 Hz),

7.94-7.91 (m 1H), 7.82 (s, 1H), 7.69 (d, 1H J = 4.2

Hz), 7. 64 7 57 (m 2H) 7.39-7.27 (m 2H), 5.31 (d,

1H J = Hz) , S 1H J = 9.0 Hz), 3,37-3.13

(#4569, 1I-Q @@5(&26 (ZH; 414 (& Y = 48H2) $539d; 1H, J'= 3.6 Hz),
4 1 =l z -

Ds'\é‘ié%%%)lez(glg%%ﬁé-%ﬁo%st am; 338%&524 3 1’1‘9221 )133744(% 3H), 3.57

11848 2H,1r6)3921(ZBLBJ=9?>03-IZ),7%0@(3S78HB 72 8 72 0,

25.2; LC/ M5 (ESI) retention tine = 35.12, [MH =

600. 7. The a-anonmer (57 ng) is obtained in the sane

manner descri bed above, | degERAMPER 40y HPLC and mass

spectr al anal yses. LC/MS (EST) retention time = 27.1 1

mn, [ MHf 600. 8. EXAMPLE 5 Conparative Eval uation

ofPl’épQFE&ldi!I uﬂnm{m {1 -HIGtthof‘mMz thidiwl-5-yl)sulfonyl]}-1H-

Cultured Hel a cell s expressing hunan cI oned 5 HT6

receptors are harves

and centrifuged at | ow sg@
(1,000 x 9) fer—10. 0
The har viest

to rermve the cup'tave e .c.
fresho °Ql glcal\

s | hd vol umy
hos a e buf °i ne sol U4,
and ra JSuged at oFfie spe Thi*s oper at i on\\|

S“
r epeat ed. The col | ected® cellé are then honogeni zed i n \k/
ten volunes of 50 MM Tris.HCI (pH 7.4) and 0.5 nmM
EDTA. The honogenate is centrifuged at 40,000 x g for
30.0 min and the precipitate is collected. The
obt ai ned spletipreof 3,4,5rtdacaipantét i-i{6-thlotaimidaae[24i-b][1,3]thiazol-5-

TR L PG S RRAEA AR B Br S PEAREGHL acd motn

TrasterlCI0 ¢ UtFemmahdn THE is treated with CH;0H (38.8 mL) and H,O (10 mL),
cooled to 0 °C (ice-water bath), treated with a solution of LiOH eH,O (340 mg, 8.1
mmol, 6 eq) in H.O (5.5 mL) [0.1 N LiOH/MeOH/THF/H,O] and stirred at 0 °C for 2 h
under N, atmosphere. Progress of the deprotection is monitored via reversed-phase
TLC (SiO,-C18 MeCN/H,0O, 3/7). The reaction mixture is diluted with 150 mL of H,0,
neutralized by the addition of 10 g of amberlite-120 (plus) cation exchange material

-

(H* form) and filtered. The filtrate is concentrated under reduced pressure to an
aqueous suspension. This suspension is freeze dried and lyophilized to give the title
product, 700 mg (86% yield). Further purification by silica gel column
chromatography [CHCIs/CH;OH/H,O (7:3:0.5) as a eluent] provides the title product,
310 mg, 98% pure, identified by mass spectral and NMR analyses. '"H NMR (300
MHz, DMSO-ds): 8.31 (d, 1H, J = 4.5 Hz), 7.94-7.91 (m, 1H), 7.82 (s, 1H), 7.69 (d,
1H, J = 4.2 Hz), 7.64-7.57 (m, 2H), 7.39-7.27 (m, 2H), 5.31 (d, 1H, J= 8.1 Hz), 3.69
(d, 1H, J=9.0 Hz), 3.37-3.13 (m, 5H), 2.82 (t, 2H, J = 7.0 Hz); 3C (75 MHz, DMSO-
ds): 170.6, 155.4, 155.3, 152.3, 139.2, 134.9, 131.6, 125.7, 124.5, 124.4, 121.1,

~-18-



tissue protein content is determned in aliquots of
10-25 m volunes. Bovine Serum Albumn is used as the

w@t@ageries i n the protein determ nati on accor di PQI/US200$1621852
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nmet hod described in Lowy et al., J. Biol. Chem,

193: 265 (1951). The volume of the suspended cell

menbranes is adjusted to give a tissue protein
concentration of 1.0 ng/m__of _suspensi on._The prepared
b3 Bri@Ostud A8 ds 1 56 U495 7B8nébt (ABerB O, 25.2; LOMS (ES)

al lefitabA Snie: 35.92 M+t HBBg.7and stored at -70 C unti |l
used i n subsequent bindi ng experinents. Binding

exper i nEhR g-aapmep &/ Hehis Pbtained ip ghegame mappet dessribed above,

pl: £ an j . . -

e AR BETHELC Bndieh Soodkil M LGS Pispetton tme = 27.11
i obA+HR A00%r nade in 50 nM Tris. HCl buffer (pH
7.4) containing 10.0 mM MgCl 2 and 0.5 nM EDTA and 20
m of [3H-LSD (S.A., 86.0 G /muol, avail abl-e from
Anmersham Li fe Science), 3. E&EuplkRg di ssoci ati on
constant, KD of the [3H LSD at the human serotonin
5-HT6 receptor is 2.9 nM as determ ned by saturation
bi Getnp@rativelBvatuatie ok5-HT6 BindingtAftinity of TESHE &bBouhtle
reaction is initiated by the final addition of 100.0

m of . ion. i fic bindi ' .

et SRS RES ol A dsbpori raates

t a8 theciolipoing dsarmee Guitdesdi Hela 26liDexpressoigivananTitloned 5-HT6

TR paneR i ant Ge R T o PR T5 o) 0P 1o T o

I ir_g?plde M‘Eﬁmﬁwg meg)iagme?( gérifftieg ::elrsife sﬁépaiwgd li_g?sm?lgrrne of fresh
ilter . .

TeveiplaslratiidipBaeHRIRY seline FRIRTord egf 2Rridh S istaime

t Qspabd.d'ﬁ’!li_s/ o%&gdtidsm'?-r repeﬁt}@cdidtéig\doﬂgcrt]éd; gm&ﬁel twul?w@%ﬁngfd in ten

P . \

CeLEG SR ARG R M e B

( roen@Bugsei att40|d08nK g fo 30Achinsdral the prasidithte iSleollentéd. iTheabtained

?lraaeﬁl% i|§ ﬁes&%?%riiqse%ﬁhﬁgfv]%[&gqe%gogjl rig?j-ldé %E&ﬂ%anc r%rcgrﬁﬁﬁxggg ra“ the same

speed. The final pellet is suspended in a small volume of Tris.HCI buffer and the

tissue protein content is determined in aliquots of 10-25 ul volumes. Bovine Serum
Albumin is used as the standard in the protein determination according to the method
described in Lowry et al., J. Biol. Chem., 193:265 (1951). The volume of the
suspended cell membranes is adjusted to give a tissue protein concentration of 1.0
mg/ml of suspension. The prepared membrane suspension (10 times concentrated)
is aliquoted in 1.0 ml volumes and stored at ~70° C until used in subsequent binding
experiments.

Binding experiments are performed in a 96 well microtiter plate format, in a
total volume of 200 pl. To each well is added the following mixture: 80.0 pl of
incubation buffer made in 50 mM Tris.HCI buffer (pH 7.4) containing 10.0 mM MgCl,
and 0.5 mM EDTA and 20 pi of [*H]-LSD (S.A., 86.0 Ci/mmol, available from
Amersham Life Science), 3.0 nM. The dissociation constant, Kp of the [PH]LSD at the
human serotonin 5-HT6 receptor is 2.9 nM, as determined by saturation binding with
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Specific binding to the 5-HT6 receptor is defined as
the total radioactivity bound | ess the anount bound in

wa b@eporsence of 10. OnM unl abel ed et hi ot hepi NPCBUSIIOFIER1852
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25

in the presence of varying concentrations of test

conmpound i s expressed as a percentage of specific

bi nding in the absence of test conpound. The results

are plotted as | og % bound versus | og concentration of

t drsdreasing ocormentralionisi af § AL SR giThe seastiomisdniiiated byfthelfinal addition of

PGB P RIPALE 1ESPRLR IR ST presonce o
C oiop® pkidaetvicttiept Y feotest clenpmings are added i 2A&ad volume.
0 Pe bR S bBa ke S r
deempeiated, dtagrdch time;the beuhdligaowi-nageporcampex is\iitterag aff on a 96
SRR R AR A oo R BOLE PR e v
t e the iR sk is RObWe @ tpaieasethd the rddioddtivityds easursisap, Packard
{ Fop vl FePaee WiAsi Bip PBNBEEAE IS SLBH B AR N of 40.0p
IR TRERIEN @ Utk ook ISrTEy pRIEB it oo and
Caopoieddn 5-RatkarBiT npC ountRiwithdriting efficiensy oi3p8%2 248 4
5~ HT6 Bl illind RTRE 53 FocEBRMR dfinkd B tfd @7APAdiactivity
bound less the amount bound in the presence of 10.0uM unlabeled methiothepin.
Binding in the presence of varying concentrations of test compound is expressed as
a percentage of specific binding in the absence of test compound. The results are
plotted as log % bound versus log concentration of test compound. Nonlinear
regression analysis of data points with a computer assisted ‘program Prism® yielded
both the IC5 and the K, values of test compounds with 95% confidence limits. A
linear regression line of data points is plotted, from which the 1Cs, value is
determined and the K, value is determined based upon the following equation:
Ki =1Cs0/ (1 + L/Kp)
where L is the concentration of the radioactive ligand used and K is the dissociation
constant of the ligand for the receptor, both expressed in nM.
Using this assay, the following Ki values are determined and compared to
those values obtained by representative compounds known to demonstrate binding

to the 5-HT6 receptor. The data are shown in Table |, below.
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Loxapi ne 41. 4 Bronocriptine 23.0 Methiothepin 8.3
M anserin 44.2 O anzepine 19.5 As can be seen fromthe
wo e®alod25et forth above, the conpounds of theP@r/ES®N$/021852
i nvention denonstrate significant affinity for the
5-HT6 receptor.What is clained is: 1. A conpound of
formula | (1) wherein Qis CO2R5 or CHZNR6COR7; Rl is
Hor Ci-C6alkyl; R2 is an aryl or heteroaryl group
each optionally substituted or an optionally
substituted 8- to 13-nmenbefge pi cyclic or tricyclic
ring systemhaving a N atom at the_pridgenead and
optional | y TeshCampowgdl, 2 or 3 aoﬁthTﬁcﬁﬂ\ﬁﬂ'"Béfler oat ons
sel ected fro;]é\k_ D@ ﬁr S, R3 and R4 areggh
I ndependent en, CN, OCOZRG, COZRT,
CONRLIORi i, CNR12NR13Ri 4, SOnR15, NR16R1 , OR18 , COR19
or a Cl- C6al kyl4 C2-C6al kenyl, C2- OGa%é(ynyl
C3- Coeycl oal kyl cycloheteroalkyl, aryl or heteroaryl
group each optiohally substituted;, R524hd R6 are each
i ndependently H pr d-C 6alkyl; R7 is C C6alkyl or ;

5-HT6 Binding Ki

Comparative Examples (nM)
Clozapine 6.0
Loxapine 41.4
Bromocriptine 23.0
Methiothepin 8.3
Mianserin 442
Olanzepine 19.5

As can be seen from the resulis set forth above, the compounds of the
present invention demonstrate significant affinity for the 5-HT6 receptor.
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mis Oor an integer of 1 or 2; R8, RO, R15 and R ¢
are each independently Hor a & C6al kyl,

w@220060ad1kenyl , C2- Céal kynyl, C3-C6cycl oal kyl , PCT/US2005/021852

10

15

20

cycl ohet eroal kyl, aryl or heteroaryl group each
optionally substituted; RLO, Rl1 and R18 are each

i ndependently H or a CrCeal kyl, aryl or heteroaryl
group each optionally substituted or RIO and R11 nay
b . ner with the atomto which they are
aﬁ@%ﬁg}%‘g&?’&?m a 5- to 7- nenbered ring optionally
cont ai ni ng anot her heteroatom selected fromQO, N or S;
and Ri 2> Ri 3A05%ﬁourﬂ & iamslidl7 are each independently
H or a & C 4alkyl, aryl or heteroaryl group each
optionally substituted; or R13 and R14 or R16 and R17
may be taken together with the atomto which they are
attached to forma 5- t<R7-rrerrber @ ng optionally
cont ai ni ng anot her heterodatom sel gcted fromO N or S
or a stereoi soner ther eofE rmaceutically

acceptabl e salt thereof. nd according to

: R
claim1l wherein Rl, R3 ag/B4 H. 3] The compound
a

according to claim1 or m 2 &berein R2 is an

i mi dazol yl or im dazot HRazol yl gr each optionally
substituted. 4 . The conpound ag¢ording to any one of
clains 1 to 3 wherein Qis CO2 "2CH2NHCOCH 3 or 5. The
compound according to claim1 selected fromthe group
consi sting of: (

N-(2-{1-[(6-chl oroi m dazo][ 2, 1-9][1, 3] thiazol -5-yl)sulf
onyl ] -1H i ndol - 3-

wherein

Q is COsRs or CH,NRsCORYy;

R4is H or C4-Csalkyl;

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

R; and R, are each independently H, halogen, CN, OCO.Rg, CO2R,
CONRoR11, CNR12NR 3R 14, SOnR1s, NR1gR17, OR4s, COR1g Or @ Cy-
Csalkyl, C,-Cgalkenyl, C,-Csalkynyl, Cs-Ceeycloalkyl, cycloheteroalkyl,
aryl or heteroaryl group each optionally substituted,

Rs and R are each independently H or C4-Csalkyl;

HO H
Ry is C4-Cgalkyl or -0 OH
0
COzH

m is O or an integer of 1 or 2;

Rs, Ro, R1s and Ryg are each independently H or a C4-Csalkyl, C2-Cealkenyl,
C,-Cgalkynyl, Cs-Cecycloalkyl, cycloheteroalkyl, aryl or heteroaryl
group each optionally substituted,

-22-



yl }ethyl)acetam de; 1-O{[(2-{1 -[(6-chloroimdazo[ 2,
1-b][1 ,3]thiazol -5-yl)sul fonyl]-1 Hindol - 3-

wQ kdoenbniky am no] car bonyl } - bet a- D- gl ucopyr anur oPCTUSII021852
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{1-[(6-chl oroi m dazo[ 2,1-b][1, 3]thiazol-5-yl)sul fonyl]
-1H i ndol - 3-yl }acetic acid;

N- A AN-chl or o”- Cret hyl t hi 0J-1 H i m dazol - S-yl Jsul fonyl J
-l Hindol-Syl) methyl]acetani de; a stereoi soner

t her eofR,,aR{ addFgbRBERAlIhdeDehdemydeBF 2L -€:8IRYIL aryl or heteroaryl
thereof. 6. The co ountd ag\ﬁordh{wgc}o/@l ai g}-{S whi %h i.S

N- (2-{ 1- [ ( 6-9'CHP §PET ARUPRZbWSbstiiufgd e 304 Rs+ may be taken

d- yGsul f onyl tdgétHer witlotheSatyrihle whjchehet aveiattached toffbem a 5- to 7-
conmpound accgrdi to cl ai whi i

1-0{[(2-{ 1@?%%%}% rg}goélpﬁof&%@g@%a‘ﬁﬁquﬁoﬁher heteroatom selected

, 3] t hi azol - Srgm XX N éroJiydrid- 1

H i ndolp 3-¥l } et hpgl )amimo - }

Pt a- D P LS B o s e Hadgendenty H pr a CyyCyalky,arylor
treat nent ofhelergpabawep egeh phtionaliv subatituied; o6 fss 8y Rerar Ris and

related to or, ¥dyasd RePibgtter Rithilie 48/@BWHicH hef are attached to
patient in r¥eed %?r of i ch _cong@lsaﬁs gro,vl_ ding to

Sai d pat i entlOmN ARG SERTREIPY na pPiRraly sSniABIng: arpthes
conmpound of Het¢rotiotn $elégtedfrainiQ, Nelrancyr one of clai rrsdl

to ¢ od _accordinag to clai,m.8 rein sai
dias%?’ﬁg'r“.x%?é'ﬁéecfg& ;ﬁl,agpr?éeﬁgc@&oqyﬁe%tglp}lgis?[fﬁw % a

neur odegener ati ve di sorder; an anxiety disorder; and a

cogni tiye di'ﬁ?%ﬁﬁ)ﬁouﬁg-acgﬁg@gﬁﬁa Bt 3GARIGH R, Raifd Rl e H.

9 wherein sa ety or rtrve
selected fromthe group consisting of attention

defi ci Its di sorHéedompIana BeE8ing @Bl H\6R ciirf 2N viARdreindds an
g?nQi%ragoIylaor})f%%tazotﬂiaiglw ger[)i.lp each optionally substituted.

4. The compound according to any one of claims 1 to 3 wherein Q is

HO H

COzH, CHoNHCOCHj or CHzNHCOZ_ )—0H
CO,H

5. The compound according to claim 1 selected from the group
consisting of:
N-(2-{1-[(6-chloroimidazo[2,1-b][1,3]thiazol-5-yl)sulfonyl]-1H-indol-3-

yl}ethyl)acetamide;
1-O-{[(2-{1-[(6-chloroimidazo[2,1-b][1, 3]thiazol-5-yl)sulfonyl]-1H-indol-3-

yl}ethyl)amino]carbonyl}-beta-D-glucopyranuronic acid;
{1-[(6-chloroimidazo[2,1-b][1,3]thiazol-5-yl)sulfonyl]-1H-indol-3-yl}acetic acid;
N-[(1-{[4-chloro-2-(methylthio)-1H-imidazol-5-yi]sulfonyl}-1H-indol-3-
yl)methylJacetamide;
a stereoisomer thereof; and
a pharmaceutically acceptable salt thereof.
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11. A pharmaceutical conposition which conprises a
phar maceutically acceptable carrier and an effective

wa@pmano2ied a conmpound of fornula | accordi ng tPCEHOF2005621852
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of claimse 1 to 7. 12. A nmethod for the determ nation
of the metabolismof a ( 1-arylsul fonyl -

1H i ndol - 3-yl ) et hyl am ne derivative which conprises
eval uating a test sanple for the presence of a

conpoungd of ﬁférea%&uhd%ee&a%na clafn whlan% l@-f(z ¢l-gss 1
to 7. 13. The use ﬁ&EOUI‘I acCco one

n Y
of ClipraiTigezole J-BiLk hiarer- Sk ey bl B ool isdhd haiermice.
for the treatnment of a neurodegenerative disorder, an
anxi et y7 di Solrh%ecgon%ound ac ordlng\{o c%nm %rvﬂ'uch is 1-O-{[(2{1-[(6-
chloroimidazo[2,1-b][1,3]thiazol-5-yl)sulfonyl]-1H-indol-3-yl}ethyl)amino]carbonyl}-

beta-D-glucopyranuronic acid.

8. A method for the treatment of a disorder of the central nervous system
related to or affected by the 5-HT6 receptor in a patient in need thereof which
comprises providing to said patient a therapeutically effective amount of a compound
of formula | according to any one of claims 1 to 7.

9. The method according to claim 8 wherein said disorder is selected
from the group consisting of a neurodegenerative disorder; an anxiety disorder; and a

cognitive disorder.

10. The method according to claim 9 wherein said anxiety or cognitive
disorder is selected from the group consisting of attention deficit disorder; obsessive
compulsive disorder; and general anxiety disorder.

11. A pharmaceutical composition which comprises a pharmaceutically
acceptable carrier and an effective amount of a compound of formula | according to

any one of claims 1to 7.

12. A method for the determination of the metabolism of a (1-arylsulfonyl-
1H-indol-3-yl)ethylamine derivative which comprises evaluating a test sample for the
presence of a compound of formula | according to any one of claims 1to 7.

13. The use of a compound according to any one of claims 1 to 7 in the

manufacture of a medicament for the treatment of a neurodegenerative disorder, an

anxiety disorder or a cognitive disorder.
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