; e3e++dr 6T/ Qv WO 02/ 051832 PCT/ USO1/-t7938 HETEROCYCLYLALKYLI NDOLE OR
- AZAl NDOLE COVPOUNDS AS ' 5- HYDROXYTRYPTAM NE-6 LI GANDS 5 Thi s invention
rel at es twolovsssrycl yl al kyl i ndol e - azai ndol e conmpoundPCHIEOUHTIZS

;
5- hydroxytryptami ne-6 |igands, to ﬂ’ﬁ(wﬁmﬁ,ﬂmﬂm preparing them to

phar maceutical conpositions contai to met hods of treatnent
using them 10 BACKGROUND OF THE | NVENTfdoahe+A nunber of central nervous

system di sorders such as anxiety, depression, notor disorders, etc., are
bel i eved15to involve a disturbance of the neurotransmtter

5- hydr oxyt rypt agine.(5; f r-Qt oni .ie_rgi [ Ei Iﬁ@@%l t he
central and peri rerey @Lmﬁﬁo kb7l aleino Q ﬂstypes of

condi tions includi ngpsychi BtEYDROKSURYBTAMINGL6r LAGANDEL V, f eedi ng
behavi or, 20sexual activity, and neuroendocrine regulation anongothers. The
effects of serotonin are regul ated by thevarious 5-HT receptor subtypes.

Known 5-HT receptorsi nglude various 5-HT1, 5-HT2, 5-HT3, .5-HI4, 5-HTS
5 HT0and 5. HT7- SUBEybeLTISTHOR cEBREP551 BBnditH o s a k] itidole ot
5- hydr oxyt r y4f = mde B 5- Hbfaponiadept arsesiit ypashas getrctyans gt anche -6
t heextensive distributipn of it ha en H g | ev of
5- HT6 recepf]b:'rgah‘éﬁiﬁ’ havgobeeﬁ)'rggggg\%di nsﬁﬁ olé§§§%%§g?ubegg%®,’ thgéC§
striatum nuBtausstzetisbens colprsdtd ompr uscanida OMIng CAZhemd CABdr edi@ns
of the hi ppoGaPusss NoF tHheL i hl.ot @Qﬁll%s,%e,pave reveal edt hat 5-HT6 receptor
MRNA appears to be excl usively WO 02/ 0S1832 PCT/USA / ~7938 present in
the brailR, with little evidence for its presence in peripheral tissues. The
high affinity of a nunber oBagrRGRPBNDNOFI THEJENVENTOONt he 5- HT6 receptor,
in addition to its mMRNA 5 Tocalitzatron in striatum ol factory tubercle and
nucl eus accunbens suggests that sonme of the clinical actions of these
conpounds nmay be Aeeimbeld ehrerprahizereeept ysta@pnpbipEderifi BAchnder act
wi th, stinmulate, i nhi bj 5- e e n r - to as
- HI5 11 gande i Bt aae e T cdrat T sraefhr B0 evta Folbevar
potenti db usesiintdkevé readienirisdnee vaf i €ty wéucentimdmiterepusS-syst em
di sorders such_as anxiety, K depression, egilegs obsessive-congulsive

ex? %% e

di sorders, Hf@?%@¥%§?¥% %?%e(%Tg%}d%Fs, _iﬂisoﬁﬂﬁ?g?nf% Fng

di sorders, If,ai1epbd ol dehd Cbdndh-SOrLhes eﬁfﬁhéréitﬁ&%§oug'§fé9§ﬁ1§ _
relating to withdrawl from drug abuse, schizophrenia, or the Tike or in the
treat nent ofam@rizihngenttroiatestt naknyli sypeerst scendbsionsi tapledbogel
syndronme. Therefore, it Ls an.object of this.invention 20 provide
compounds wHEHar e Tibr TSR REr dhefir G EhTT T P Rat P e RafY o6

vari ety 20f ceskvial HEtOUSy Sysii@mehsosaddSrind ategul Ot bonadhenged by the
5-HT6 receptor. It is_another Obh%ft of this invention to grovide

t her apeuti c PeRPBRs ahde phat FRCRUPT cCEPr bR #Fonceds aket JPY 1 bRet he

treat ment ofygeibial s MR VRLSe SYSE eanBi oL der skhslAt £dut orQkeptbpgt ed by the
5-HT6 receptor. It is a feature of this invention that the conpounds
provi ded maylz¢bedgevaseous oS fEF1 hep-BTAdyS A8 el BiciBat e5tHES b- PFBT6

receptor.

and 5-HT7 subtypes.

25 The recently identified human 5-hydroxytryptamine-6
(5-HT6) receptor subtype has been cloned, and the
extengive distribution of its mRNA has been reported.
Highest levels of 5-HT6 receptor mRNA have been observed
in the olfactory tubercle, the striatum, nucleus

30 accumbens, dentate gyrus and CAl, CA2 and CA3 regions of

the hippocampus. Northern blot analyses have revealed

that 5-HT6 receptor mRNA appears to be exclusively

! IFARVATHIN I
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-2 WD 0210S1832 PCT/ USOL/ - 47938 These and ot her objects and features of
the invention will becone nore apparent by the detail ed description set
forth herwDrRes832 5 SUMVARY OF THE | NVENTI ON The present RAGTAS#IHBS

provi des a compound of formula 101 Y ~Z R~ 1 R RB\~"' ~ . ~ ~CRsRs)n

Q R8 cn wherein Qis SOz , CO, CONRz4 , CSNRz5 or CHz ; Wis Nor CRS; 15 X
I s Nor CRO; Yis NRor CRoRz9; Zis NRzl or CRRi R3o0 wth the proviso
that when Y is NRthen Z nust be CRIIR30 and with the further proviso that
at | east onepwdsaeniantn Zthasbraen NRvbEhNREst1e0eniflengeofosnitft eger of 1 or
2; R and Rzl_are each,independently H Rz6NRz~Rze, or a C - C6al kyl
C3-CprcIoal@@ﬁ?e%9%lﬁﬁé?%$%§? ﬁ?# %}ﬁ?&%%'heteroaryl group each o%tionally
‘substituted;, Rl, fZeanfdgiROa8reneeghof ndepentdent by khthpkogrori€N, 25
OCO2Ri zr (02R13 CONRzzRzs, CNR14NR15R2s, SOrRI ~. -3 WO 02/051 832 PCT/ U
S01 /7938 NRABTeDs &myotherS5aHES - CBAPRYPY  cincaafkbmgr, tezebsl R) , c3- co-

oyel oal kyl , Lyel PIELEIQA! Kl ot flabufBabkenaUbryatbe b1 BehARORANYA AEOUP

each optional Ty su
accumbens suggests that some of the clinical actions of

these compounds may be mediated through this receptor.
Compounds which interact with, stimulate or inhibit the
5-HT6 receptor are commonly referred to as 5-HT6 ligands.
10 These 5-HT6 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,
15 attention deficit disorders, panic attacks, disorders
relating to 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
20 provide compounds which are useful as therapeutic agents
in the treatment of a variety of central nervous system
disorders related to or affected by the 5-HT6 receptor.
It is another object of this invention to provide
therapeutic methods and pharmaceutical compositions
25 useful for the treatment of central nervous system
disorders related to or affected by the 5-HT6 receptor.
It is a feature of this invention that the compounds
provided may also be used to further study and elucidate

the 5-HT6 receptor.



Smis 0 or an integer of 1 or 2; R3 and R4 are each independently H,

hal ogen, Cl-C4al kyl or G -C4hal oal kyl or R3 and R4 nay be taken together
wi t h t he wi0ooemn$18320hi ch they are attached to form a car bonWCTHHUETI3E0 RS
and R6 are each independently H or an optionally substituted Cl-Co6al kyl
group; R~ is H, halogen, or a Cl-Csal kyl, d -C6al koxy, aryl or heteroaryl
group each optionally substituted; RB is an optionally substituted

Cl - Coal kyl, aryl or 15 heteroaryl group; Ro, Rll, Rz9 and R3o are each
|ndependently H<ﬁhaﬂﬁ(ﬁnd(ﬂﬁh6§/Qhﬂﬁﬁﬁ%u@@@ iﬁatw%@$y¢fg¢h@p, Rz, R13 and

C2~Cg;FkS§§ﬁﬂ%§¥ﬁééﬁ§¥g r§% &%§q%§§§d¥%§%{¥?§q§§ #ﬁ% eroa}ééalkgiyl or

“het eroaryl glemygyidg2io niﬁet ﬂbrﬁh Rseimselorzs. Rz~ and R2a are each

i ndependently H or Cl-C4al kyl; Rzo. Rzz and R23 are each i ndependently H or
an 25 optionally substituted C%-CBaIkyI group; Rz4 and Rzs are each
‘independsntly H or an al kyl, aryl or heteroaryl group each optionally
substitu and ---- represents a single bond or a double bond; or 30 a
pharmaceutically acceptable salt thereof. The present invention further
provi des nethods and conposi tgpff: QjﬂJITﬁEEMt ment of central
nervous system di sorders affecredjgi-ur—re e 5-HT6 ~ receptor. 35
-4 WD 02/ U51832 5 PCT/ US01/ ~7938 DETAI LED DESCRI PTI ON OF THE | NVENTI ON
The 5-hydr oxytrypﬁxﬁéﬂgs&&dé HREnY £58 R RS viGe HNE AmpHendDst o8N o
receptora g}be identified by nolecular cloning. Its ability to bind a w de
range of Ot h apeutic conpounds used in psychiatry, coupled with its
intriguing 10 distribution in the brain has stlnulated significant interest
i n new conpounds which are capable of intera 1ﬂ2vuth or affecting said
receptor. At present, there are no known f y sél ective agoni sts.
Significant efforts are being made to Ry a0d (dReRpmssi bl e rol e of 15
the 5-HT6 receptor in psychiatry, h{ itivye dysfunction, nmotor function and

control, menory, nmood and the lik t end, conpounds which
denonstrate a binding

R Q—R;

@

wherein

Q is 80,, CO, CONRps;, CSNR,s or CH,;

W is N or CRs;

15 X is N or CRg;

Y is NR or CRioRas;

Z is NR;; or CRuiR3p with the proviso that when Y is NR
then Z must be CRi;R3p and with the further proviso
that at least one of Y and Z must be NR or NRy;;

20 n is 0 or an integer of 1 or 2;

R and R,; are each independently H, CNR2NR27Rzs, Or a
Ci-Csalkyl, Ci3-Cscycloalkyl, cycloheteroalkyl, aryl
or heteroaryl group each optionally substituted;

R;, R; and Ry are each independently H, halogen, CN,

25 OCOzR12, CO2R13, CONR33R23, CNRy1,NRj5R16, SOmRiv,



affinity for the 5-HT6 receptor are earnestly sought both as an aid in the
study of the 5-HT6 receptor and as 20 potential therapeutic agents in the

t r eat mrentwofo2/0£1882 al nervous system di sorders. SurprisinglRCT/U301H238 now
been found that heterocyclyl al kylindol e or-azai ndol e conpounds of formula I
denonstrate affinity for the 5-HT6 receptor along with 25 significant
receptor sub-type selectivity. Advantageously, said formula | conpounds are
effective therapeutic agents for the treatnment of central nervous system

(CNS) disorders assggi ated (yygzto? 8 af bected gy t @_bsélkg@},iecg )t or .

Accordingly, the presleanfw'i nvention 30 provi des heterocyclyfal kylindole or

-azai ndol € conpoundSs2BFyHwBy mfa Js - eycleg oot oS1eRohet gpoEl Rl wherein 5
*10 15 20 25 1V Q R8c{d)kahdRSRmivil Réx Thetb b dy1 - 47838 &xts SOz, CO

OONRz~,  CSNRe5 or g, (W15, N 9Ly S uteq;
' 5 m is 0 or an integer of 1 or 2;

R; and R, are each independently H, halogen, C;-Csalkyl
or C;-Cshaloalkyl or Rz and Ry may be taken
together with the atom to which they are attached
to form a carbonyl group;

10 Rs and Rg¢ are each independently H or an optionally
substituted C;-Cgalkyl group;

R, is H, halogen, or a C;-Cgalkyl, C;-Cgalkoxy, aryl or
hetercaryl group each optionally substituted;

Rg 18 an optionally substituted C;-Ce¢alkyl, axryl or

15 heteroaryl group;

Rio, Rii, Rzs and Rsp are each independently H or an
optionally substituted C;-Cgalkyl group;

Ri2, Riz and R;; are each independently H or an
optionally substituted C;-Csalkyl, Ci-Csalkenyl,

20 Cy;-Csalkynyl, Ci;-Cgscycloalkyl, cycloheterocalkyl,
aryl or heteroaryl group;

Ris, Ris, Rig, Ris, Ris, Razs, Rz and Rps are each
independently H or C;-Csalkyl;

Rago, Rp2 and Rp; are each independently H or an

25 optionally substituted C;-Csalkyl group;

R,y and Rys are each independently H or an alkyl, aryl
or heteroaryl group each optionally substituted;
and

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

30 a pharmaceutically acceptable salt thereof.

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

35



Xis Nor CR9; Yis NRor CRoR2s; Zis NRzl or CRIRso with the proviso
that when Y is NR then Z nust be CRIIRso and with the further proviso that
at | east w0©2/0%18%2 and Z nust be NR or NRzl: n is O or an POTEYEIHAYBE 1L or 2;
R and Rzl are each independently H CNRz6NRz-, Rze, or a d -C6al kyl,

C3- C6cycl oal kyl , cycl oheteroal kyl, aryl or heteroaryl group each optionally
substituted; RlL, Rz and RO are each independently H, hal ogen, CN, OCOZRI z
C02R~.s . CONRzzRza , CNR14NR15Rss , SOnRl ~ . NR18R19, ORzo, or a

Cl- Coal kyl, Cz-Cb6al kenyl, CzCsal kynyl, C3-C6- cycl oal kyl, cycl oheteroal kyl,
C,, Csal kanoyl, aryl or heteroaryl group each optionally substituted; mis O
or an integer of 1 or 2; R3 and R4 are each independently H, hal ogen,

"Cl- CQal kyl or Cl1-C9hal oal kyl or R3 and R4 may be taken together with the

atomto which they are arhg Q' %Egﬁﬁéiéiﬁéé ; and R6 are
each |nd%£endently Ho t group; -6
WO 02/ 1151832 PCT/U S01 /-47938 R~ is H, hal ogen, or a d -Csal kyl,

A - Csal koxy, arylrog 8eteaoa%kyt QHﬂlﬁéC@ QBtHQ@¥|k¥c§PE%&'H%t%%e ofR8 i's
an optionally substituted Cl- , aryl or heteroar rou Rl o, R11,

Rz9 and R3o Bthe wash rﬁd@p@ndenEPVOHSOtoaheopdﬁnhafu§dsbwsmpﬂ@p@dar

d - Coal kyl Rl z, 7 arg ch |n pendent |

optionally sﬁggg?PgtedIE% %ﬁa?kg% alﬁe gg EgpggaPﬁyﬁygrapeutlc
C3- C6cycloal&Mhpoﬁmabohgé@r@ﬁl5¥ychiatayylceﬁpmeaewmahyhtgrQunxlahéngﬂ:L
R's, R18 R's, Rzs. Rz~ and R28 are each independently H or Cl-C4dal kyl;
Rzo, Rzz(hnddFégréPEtéﬁﬁhlpnﬂbﬁeﬁﬁéhﬁl9aﬁ SFlQHléb?ﬁoﬁé9P9f§GE§$ltuted

Cl-Csal kyl grQuaredp K24 é@dcﬁ%ﬁoaﬁese@ﬁﬁchngégeeggabhg Beor an al kyl, aryl
or heteroaryl group each optionally substituted; and ---- represents a

single bond dntardotbhe hmnh ouraéfphannaceaudcabbypao¢eptabl@rgabnt
t her eof . used in th eCIfF atio he t

ol ai
de5|gnates BFCER, 3fCol°F n? 8 a???eﬁg 8n§é8§15%§nyl gﬁﬁl and

t he terﬂlCyCéeb@keéoaféybeﬂﬁglgaabeaoauﬁdek@tznaeahergds@aﬁgéy@bu@ BifNg
system cont ai ni n or 2 heteroatons, which may be 25 the sane or

di fferentd séh@cgeHTﬁrbﬁFﬁptﬂR 1@)EﬁYShaﬁHrMptP@ﬁaPF9V€0ﬁ¥§ﬁﬁmﬁ§1@ﬁe doubl e
bond wher ei ng, 5%5% ?XﬂEﬁQSH QE EEB?naheﬁgggﬁ!EBﬁﬂtagﬁ deschihed herein.

Exenpl ary of e cyclo eteroa rlng syste included in the term as
desi gnat ed h@oethaarenﬁhecbmpbumdagwhuugsd@@owhéreta ¥ bsnNRngO or S.
affinity for the 5-HT6 receptor are earnestly sought both
as an aid in the study of the 5-HT6 receptor and as
20 potential therapeutic agents in the treatment of central
nervous system disorders.
Surpfisingly, it has now been found that
heterocyclylalkylindole or-azaindole compounds of formula
I demonstrate affinity for the 5-HT6 receptor along with-
25 significant receptor sub-type selectivity.
Advantageously, said formula I compounds are 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
30 provides heterocyclylalkylindole or -azaindole compounds

of formula I




WO 02/ 0S1832 PCT/USO01/:17938 Y Y Y 1' N ~Y Y~ Y Ny ~NR For exanple

cycl ohet eroal kyl includes radicals derived fromrings such as piperidine,
nor phol i neo opoopsazi ne and pyrrolidine. 5 Simlarly, as used/usoiubss
specification and clains, the termheteroaryl designates a 5- to

10- menber ed nonocyclic or bicyclic aromatic ring systemcontaining 1 or 2
het eroat ons, which may be the sane or different, 10 selected fromnitrogen
oxygen and sul phur. Such heteroaryl ring systens include pyrrolyl, azolyl,
oxazolyl, thiazolyl, imdazolyl, furyl, thienyl, quinolinyl, isoquinolinyl,
i ndol i nyl, benzothi enyl, benzofuranyl, benzi anzolyl and the like. The
term 15 hal oal kyl designhates a C-HZn+1 gR? p ha&ing fromone to 2n+1

~hal ogen atons whi ch may be the]§9ne g, di eren&; t he term hal oal | coxy
desi gnat es an OCnHZn+i group haw ng fro 31 al ogen atons which
may be the sane or different. 20 th speciflcatlon and cl ai ns, when the
‘ternms Cl-Csal kyl , CZ-C6al kenyl E' ynyl , C3-C~cycl oal kyl

cycl ohet eroal kyl , C - C6al kanoyl ,&.ar yb_or/ heteroaryl are designated as being
optionally substituted, the sub KXuenﬂqgroups whi ch are optionally present
may be 25 one or nore of thoseR@ustonarl(% ?%ployed in the devel opnent of
phar maceuti cal conpounds or the _g_ 27851832 PCT/I1 S(11 D7938

nodi fication of such conpounds to influence their structure/activity,

persi stence, absorption, stability of)' other beneficial property. Specific
exanpl es of whetesmbstituents include hal ogen atons, nitro, cyano, 5

t hi ocyanat o, cyanato, hydroxyl, alkyl, hal oal kyl, al koxy, hal oal koxy,

am no, al kyl am rib,islighkyCam GONREor §ANRal RoxYHar bonyl , car boxyl ,

al kanoyl, al kyl thi;q NﬂCkagyphlnyl al kyl sul phonyl , carbanoyl, al kyl am do,
phenyl , phenoxy, benz benzyloxy, het erocyclyl (eg 10 heteroaryl and

cycl ohet er oal kyl¥ ot I‘{ﬁrl &Rekyl groups, preferably hal ogen atons or | ower

al kyl gragups. TypiigalNgy .o gr3;Substituents may be present When any of
t he foregoing substituents r ﬁ;esents or_contains an al k subst|tuent

group, this my béed iVearobr “Friac e s-hi P FntRah ‘?Zﬁ‘)e’?o 135 N
preferably up to 6, timeneZpmeker &l YRIfR{,0addcatl bantatomarthechpasvaebhyl ,

et hyl, propyl, |sop | _an I eyt | eptable
salts may be any aC|§B¥ %t§8%S§a|t 5$ﬁé%a§dPa g%ﬁ%bghd%ﬁic¥o mita I and a
20 phar maceuti cat |13s &t captaablintadar smﬁ:hl a&srp?husphorl c, sulfuric,

hydrochligri c, h%ﬂ%ﬁﬂi@ﬂﬁcar&'éééﬁ 1H&E§£h9en8§9dﬁ|'éNR Iﬂn&ﬁ sicginic,
fumaric, acetic, lactic, nitric ul fonic t ol uenesul f on

met hanesul f oni ¢ aci &roFsalie i G- C@SYEiﬁﬁﬁkgé oFyﬁioaﬁeeP?aék¥1' aryl

i ndependent | y hydr ogenhelakeger1( mpa%afdww;jm@naamyorsu@u@ut%ﬁl kyl,
ClC6al koxy, hydr. d f ti Lyt in the 5-
and/ g‘r gi(ypos?/t |1§XyR2 an C%a%Ofe eoarcl?xa epen teljflﬂ)s ogljgn, I(§N,I : €

OCOzR12, CO2R33, CONRzR23, CNR14NRisRis, SOnRi7,

15 NR1gR3i5, ORz9, Or a C-Csalkyl, Cy-Csalkenyl, C,-
Csalkynyl, C3-C¢- cycloalkyl, cyclohetercalkyl, Ci;-
Csalkanoyl, aryl or heterocaryl group each
optionally substituted;

m is 0 or an integer of 1 or 2;

20 R; and Ry are each independently H, halogen, C;-Cjalkyl
or C;-Cjhaloalkyl or R; and Ry, may be taken
together with the atom to which they are attached
to form a carbonyl group;

R; and Rs are each independently H or an optionally

25 substituted C;-Cgalkyl group;



30 _ g WO 112/11a 1832 PCT/USQOLl/ ~7138 Exanples of n are 0 or 1. Exanples
of RS and R~ are independently hydrogen and (Cl-C6)al kyl. Exanples of R3
and R4 arwoind#gsandent | y hydrogen and (C15 C6) al kyl . Q rRI/ise1fm38 exanpl e
SOz, C=0 or CHz . Exanples of Re are aryl e.g., phenyl or naphthyl, or 10
heteroaryl e.g., thienyl (such as thien-2-yl) or quinolyl (such as

qui nolin-8-yl); said aryl and heteroaryl groups being unsubstituted or
optionally substituted by one or nore (e.g., 1 to 3) substituents the sane

or different as gle ipe hesu nt I
I S t hi ocyanat o, Igyi%;t}fc)) %ﬁgfgeém ,O§uca a é?ém%ﬁca? odrqualE&g)r’rgn RE l )

al kyl, (C1-Cs) al ko%ﬁt%@}(]&q—l@w ﬁ%kyopta]rﬁrl‘ﬁ)lll( cuks) i g am no di -
*(d - 6al kyl) anmimo.i § eiMdpt i(dek1G8alKmar)i eyl L8k PDX Yhry{ Cr C6)

al kanoyl, (C1C6) al kyl t hi o Cl1- al kyl sul phinyl, (Cx-C6) alkyl 20

sul phonyl car banoyl t( ]al‘-:{aﬂ do, phenyl, phenoxy, benzyl,

"benzyl ox;ﬁ, het erRmrleﬁndiogya:r.hcﬂ)thoeamal keybhoﬁn(i@@@&)ﬂeymﬂga[ﬁkxbh: g@noups. Such

optionally substitut - f I e aryl or
het eroaryl for eachog?q:%rgalﬁ%sy %S%Et%{t%é %ﬁég%gh Sﬁéﬂlp Rm. Rzl ~ R z~
and Rz5 . 25 Exaﬁml,egl:ofanﬂ&e @%ameimdﬂaem@eﬂbheﬁaﬂpl@nhydr ogen or
(C~-C6) al kyl . % \g{, d(:l%{ o@zgl @rechc ang Rz9 30
are each sel ect ed fr t%hl%{r en and C~-Co éﬁ? -1 VVOSO%?%S 32
PCT/ 11 SO1/ . ~T) 38 Ex&plceglbynzlar%amﬁ&@el ilm%@&eéem,oaﬁzkyland R30

10 aryl or heterocaryl group;

Ria, Ris, Rig, Ris, Ris, Ras, Rop7 and R,y are each
independently H or ¢;-Chalkyl;

Rao, Rz and Rps are each independently H or an
optionally substituted C;-Csalkyl group;

15 R4 and Rys are each independently H or an alkyl, aryl
or heteroaryl group each optionally substituted;
and

---- represents a single bond or a double bond; or
a pharmaceutically acceptable salt thereof.

20 As uged 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 heterocatoms, which may be

25 the same or different, selected from N, NR, O or S and
optionally containing one double bond wherein R is
hydrogen or an optional substituent as described herein.
Exemplary of the cyclohetercalkyl ring systems included
in the term as designated herein are the following rings

30 wherein Y ig NR, O or S.



are each sel ected from hydrogen and C -C6al kyl. Preferred conpounds of the
i nvention are those 5 conpounds of forrmula | wherein nis 1. Also preferred
are thosevQewpusdtds of fornmula I wherein R3 and R4 are H. PeOviSoen7938 ef er r ed
conpounds of the invention are those conpounds of formula | wherein Qis
S02 or CO. Also preferred are conmpounds of formula | where RS is an 10
optionally substituted aryl group. Another preferred group of fornula |

conpounds are those conmpounds wherein ---- represents a single bond. Mre
preferred conpound f the ;-ns(entl on-~anNe thosey 15 c@ nds of formula |
wherein Qis S02; X i 9, Y Nrs CRZQRY9;  Z(j s)NRZl,K\a R3 and R4 are H.

Anot her group of nore preferYed i nven¥l ve conpounds alWNe those fornula |
‘compounds wherein Qis S02; X is CR9 Y is CRIOR29; Zis NH, R3 and R4 are

H Re is an optionally subst tuted a 20 group, and ---- represents a
single bond. Anmong’th er ed co o nds he iywVEnti on, whi ch each
‘illustrate val ues Lf\or the ablesknfo\‘ral re” p5

5-fl uoro-1- (phenyls Ifonyl) - (pi peridin- 4 thyI) NRi ndol e;

5-fluoro- 1-(phenyl sul fonyl }-3-(1, 2,5, 6- tetrahydro-3pyri di nyl et hyl ) - 1Hi ndo
le; 4-~[5- fIE@moesammlpipgcidhayEneahyy; ikkeilndebk- taylifalde derived :

sul fonyl } ani ]El) 02/ 051832 .PCT/ US( | 1{1 }7938 . .

1-[ (2, 6-di ch orrgphleﬂ%fs)?ﬂ? oft§| PIBSF I bPoe 3MpgPholine, piperazine and

pi peridi nyl neyhyd)idthéendol e;
1-[(3,4-dsi chl oro-2-thienyl)sul fonyl]-5-fluoro-3-(4
Similarly, as used in the specification and claims,
the term heterocaryl designates a 5- to 10-membered
monocyclic or bicyclic aromatic ring system containing 1
or 2 heteroatoms, which may be the same or different,

10 selected from nitrogen, oxygen and sulphur. Such
heteroaryl ring systems include pyrrolyl, azolyl,
oxazolyl, thiazolyl, imidazolyl, furyl, thienyl,
quinolinyl, isoquinclinyl, indolinyl, benzothienyl,
benzofuranyl, benzisoxazolyl and the like. The term

15 haloalkyl designates a CpHany group having from one to
2n+1l halogen atoms which may be the same or different;
and the term haloalkoxy designates an OCyHapn.; group having
from one to 2n+l1 halogen atoms which may be the same or
different.

20 In the specification and claims, when the terms
Ci-Cealkyl, Ci-Csalkenyl, C:-Csalkynyl, Ci-Cscycloalkyl,
cycloheteroalkyl, C;-Cgalkanoyl, aryl or heteroaryl are
designated as being optionally substituted, the
substituent groups which are optionally present may be

25 one or more of those customarily employed in the

development of pharmaceutical compounds or the
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| met hyh) - 1Hi ndol e; 4-f[5-fluoro-3-(piperidin-4-ylnmethyl)-1Hindol-1 10
sul fonyl }benzonitrile; 8-([5-fluoro-3-(piperidin-4-ylmethyl)-1Hi ndol -
sul f onyl } qui nol i ne;

phenyl sul f o i peridin-4-ylnethyl)-1Hi ndol e; ,

1- naphthngaik%ﬁﬁF}gé ?EuﬁBFPdFHmEOVPﬁEtHQI}n%iufﬁcﬁn&@ﬁér

[3 (pi pergékﬁcéuaféwg&‘aybzt% be@%hs%eﬁuesuhfoga E}:lglﬂenlélt%.@lﬁﬁ’t or

(3, 4-dichlorothien-2-yl) fonyl ]-3-(pipéridin-4 ylmethyl)-1Hi'ndol e; 20
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3-b] pyrhaiaelkexy| uarsne. ( phEbyPIGNPenGiplEYLamdnger f@rmylnet hyl ) - 1H
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phenyl, phenoxy, benzyl, benzyloxy, heterocyclyl (eg
10 hetercaryl and cycloheteroalkyl) or cycloalkyl groups,
preferably halogen atoms or lower alkyl groups.
Typically, up to 3 substituents may be present. When any
of the foregoing substituents represents or contains an
alkyl substituent group, this may be linear or branched
15  and may contain up to 12, preferably up to 6, more
preferably up to 4 carbon atoms, such as methyl, ethyl,
propyl, isopropyl and n- or t- butyl.
Pharmaceutically acceptable salts may be any acid
addition salt formed by a compound of formula I and a
20 pharmaceutically acceptable acid such as phosphoric,
sulfuric, hydrochloric, hydrobromic, citric, maleic,
mandelic, malonic, succinic, fumaric, acetic, lactic,

nitric, sulfonic, p-toluenesulfonic, methanesulfonic acid

or the like.

25
Examples of Ry and R, are independently hydrogen,
halogen (such as fluorine, chlorine) C;-Cgalkyl, Ci-
Cealkoxy, hydroxy, and cyano; for example where
substitution is in the 5- and/or 6- position.
30



Hindole; -12 WO 02/ 0S1832 PCT/ USO1 /-47938 6-fluoro-1- (3,
di met hoxyphenyl sul fonyl) -3- (4 piperidinylnmethyl)-1Hindol e;
f | uor o-WO020&188br ophenyl sul f onyl ) - 3- (4- pi peri di nyl net hAGIVUSHHHEIB] e; 5
fl uoro-1-(5-chl orot hi en-2-yl sul fonyl)-3-(4-piperidinyl methyl)-1Hindol e;
fl uoro-1-(2-fluorophenyl sul fonyl)-3-(4-piperidinyl nethyl)-1Hindole; 10
5 6-fluoro-1-(3-fluorophenyl sul fonyl)-3-(4-piperidinyl methyl)-1Hi ndol e;
and the pharnaceutlcala acgeﬁtable salt t her eo Thi_s |an$ tion al so

fF

provi des processeS*fBP n@rﬁoﬂp8ﬁn gfaWBﬁﬁﬁIQf(F? W che frotesses

conpri se one Wh S rgﬁgtla _@.)gamraund of formula Y-Z | ..
(CR SR6) n 201?&?§Q§déﬂki%] 98106 " ( 9, S gﬁg‘RB are as with an

"appropriate sul phonyl ati ng,

1
4-
6-
6-
6-
1

Examples of R; and R, are independently hydrogen and (C;-
5 Cglalkyl.

Q may be for example SO, C=0 or CH,.

Examples of Rg are aryl e.g., phenyl or naphthyl, or
10 heteroaryl e.g., thienyl (such as thien-2-yl) or quinolyl
(such as quipolin-8—yl); said aryl and heteroaryl groups
being unsubstituted or optionally substituted by one or
more (e.g., 1 to 3) substituents the same or different as
described herein. Such substituents include nitro, cyano,
15 thiocyanato, cyanato, hydroxyl, alkyl of 1-6 carbon
atoms, halo(C;-Cg¢)alkyl, (C1-Cg)alkoxy, halo(C;-Cq)alkoxy,
amiﬁo, (C1-Cg)alkylamino, di- (C;-Cealkyl)amino, formyl,
(C,-Csalkoxy) carbonyl, carboxyl, (C1-Cs¢)alkanoyl, (Ci-
C¢)alkylthio, (Ci-Cg)alkylsulphinyl, (Ci-C¢)alkyl-
20 sulphonyl, carbamoyl, (C;-Cs)alkylamido, phenyl, phenoxy,
benzyl, benzyloxy, heteroaryl and cyclcheteroalkyl or (C;-
Cg) cycloalkyl groups. Such optionally substituted groups
for Rg are also examples of aryl or heteroaryl for each of
R, Ri, Ra, Ry, Rs, Riz, Riz, Ri7, Roi, R2¢ and Rys.
25
Examples of W are CR; wherein R; is for example

hydrogen or (C;-Cg)alkyl.

Examples of Y are NR and CRigRas where R, Rjp and Rao
30 are each selected from hydrogen and C;-Cealkyl.

-10-



acyl ating, carbanoyl ating, thiocarbanoylating or al kylating agent
containing the group: wherein n, W ~? defined herein, RB Q-13 WO

02/ 051832WP@THEBBA / 7938 where R$ is as defined above and RQT/ES0$32938 CO,
CONR24, CSNR25 or CH2 ; said reactants protected on reactive sites and/or
on reactive substituent groups as required, and renoving any protecting
groups to give a corresponding 5 conpound of formula (1); or b) renoving a

protecting group froma conmpound of forrmula 10 R2 R i R8 22 I (CRSR~)"
wherein n, Q W ﬁfaﬁp}eﬁ2PfR§,aﬁ$,NﬁB}Eﬁ%?éﬁﬁiﬁﬂ &E§I§%%%eﬁhheﬂn%é$@in and
one of Y' and.,£ -LsnNeGubeLe Eos dvRhebest iRg @ odpsfe,pi ve a conpound of
formula (1) %%émﬁérgiﬁ Y&gr % I's NH;ygf C aﬁkylafingiéeéonpound of formul a
(1) as defined in claiml1 wherein Ror R21 is hydrogen with an al kyl ating

20 agent of forrmula R-L or R21-L erein is aleavin r ,__such as
hal ogen, and R an§*RS®THPE ESFRCOKRY eﬂfnégq HNERE T e Sﬁﬁﬁﬂhydrogen, to

‘give a coyrespapdingsCoRPEURALOE TORMAR il v 125107 aldo preferred
are those compounds of formula I wherein R; and R, are H.
Further preferred compounds of the invention are those
compounds of formula I wherein Q is S0, or CO. Also
preferred are compounds of formula I where Rg 1s an
10 optionally substituted aryl group. Another preferred
group of formula I compounds are those compounds wherein

---- represents a single bond.

More preferred compounds of the invention are those
15 compounds of formula I wherein Q is S0O,; X is CRy; Y is

CR3oR25; Z 18 NR;1; and R; and Ry, are H. Another group of
more preferred inventive compounds are those formula I
compounds wherein Q is SO0,; X is CRg; Y is CRygRzs; Z is

NH; R; and Ry are H; Rg is an optionally substituted aryl

20 group; and ---- represents a single bond.

Among the preferred compounds of the invention,
which each illustrate values for the variables in formula
I, are:
25 5-fluoro-1-(phenylsulfonyl) -3~ (piperidin-4-ylmethyl) -1H-
indole;
5-fluoro-1- (phenylsulfonyl)-3-(1,2,5,6-tetrahydro-3-
pyridinylmethyl) -1H-indole;
4-{[5-fluoro-3- (4-piperidinylmethyl) -1H-indol-1-y1] -

30 sulfonyl }aniline;

-11-




WO 02/0S1832 PCT/II SO 1 /.17938 d) converting a conmpound of fornula (1)
havi ng a reactive substituent group to a different conpound of fornmula I; 5
or e) corwernehsigin basi c conpound of formula (1) to an aciPdTAGRIIMTSE sal t
or vice versa. Methods for carrying out the reactions described 10 above
are well known to those skilled in the art and/or are illustrated herein.
In any of the reactions described herein reactive substituent groups or
sites in the nolecul e may be protected prior to reaction by use of
appropri at e br bt 2ctr Ayclat oup_hemet t sebleREl} eacfilBATe53céAdi ti ons and
renoved after the oo tad-l, - unds of the invention may
conveniently ber%%%zj?%i sTén%@gn\a/ie}&]ﬁrgcga é)’synt hetic nethods and, if
‘requi red, sthn@asdssépanbdviron2orth2@nysbtal fonyléebBrigueso-Ber4exanpl e,

conpounds of fornula |_wherei is S02; isCRS, Yis CH2, Zis NH nis
1, --- repr esent@%@%@%ﬂ?ﬁh‘rﬂd{@%m_ are H (1a) may be prepared
by reactisng & £pRpeynd- @i—ﬁ%l‘i’%ﬁléﬁlfbﬁ?lﬂpﬂ'(@L{iﬁﬁgiﬂfb_laliﬁ{;@ﬁgygﬁlgQ gi ve

t he correspondi ng 25 hydroxynet hyl pyri di ne of f-orrmu . Said formula |11
conpound may be ¥Hiindolxluced to gi ve the piperidinyl methyl conpound of

formula I'V. Said forgula 1V c ou be . prptected with_a gro such as
tobutyl car bbnat e TEBLF TR Bl E LR B Eha 5t (PP R 0 nd e
30 protected compormektrayl e dheisid f onated using the appropriate sul fonyl

hal i de reagent and deprotected to, -15 WO 02/0S1832 PCT/1JS(11/~7938 give
the desired %of kbt Glvareodpépieer I@inr 4avimehhrdoéicenfelshown in flow

;:I(i agramjo - FLOND AGEAMy ) 0 dZn HO.{16; NaOH R+ N GHO ~ R7 CHSOH NN N R

8-{ [5-fluoro-3- (piperidin-4-ylmethyl) -1H-indol-1-
yl]sulfonyl}quinoline;
1- (phenylsulfonyl) -3- (piperidin-4-ylmethyl) -1H-indole;
1-(l-naphthylsulfonyl) -3- (piperidin-4-ylmethyl) -1H-
15 indole;
4-{[3- (piperidin-4-ylmethyl) ~1H-indol~1-yllsulfonyl}-
phenylamine;
1-[(3,4-dichlorothien-2-yl)sulfonyl] -3- (piperidin-4-
vimethyl) -1H-indole;
20 1- (phenylsulfonyl)-3- (piperidin-4-ylmethyl)-1H-pyrrolo-
[2,3-blpyridine;
1- (1-naphthylsulfonyl) -3- (piperidin-4-ylmethyl) -1H-
pyrrolo[2,3-blpyridine;
4-{[3- (piperidin-4-ylmethyl) ~-1H-pyrrolo[2,3-b]lpyridin-1-
25 yl]lsulfonyl }phenylamine;
1-[(3,4-dichlorothien-2-yl)sulfonyl] -3- (piperidin-4-
ylmethyl) -1H-pyrrolo[2,3-blpyridine;
6-fluoro-1- (phenylsulfonyl) -3- (4-piperidinylmethyl) -1H-
indole;
30 6-fluoro-1-(l-naphthylsulfonyl) -3-(4-piperidinylmethyl) -
1H-indole;

-12 -~



(1) RNBoc 2 Cl ~R/Xx NHR~- (V) la) base Ib) RsSQzCl 2) HO R R~ (la)
.HC1 (Boc)ZO NaOH (I11) 1) Et3SiIHTFA 2) H2,Pt02 (1V) -16 WO U2/ 0S1832
PCT/ U SOWODPBBI8Cnpounds of formula | wherein ---- repredivgSo/4+dB8bl e
bond; Qis 52; Yis NH Zis CH2; nis 1; and R3 and R~ are H(lb) may be
prepared by reacting the formula Il substrate with 3-pyridine

car boxal dehyde to formthe 5 correspondi ng hydroxynet hyl pyri di ne conpound
of formula VI; partially reducing said formula VI conpound to give the

i ndol yl - or &zéi H‘éIBPyieré@hﬁrréymﬁghﬁ§YBhe¥lb’F—ﬁﬁﬂ§OVW;) “Beddting said fornul a

VIl pyridine wth r-om _for pyri di ni um brom de of fornula
VIIl, reacting té&ﬁ%ﬁ?%%@%ﬁﬁ%EQY%f %@r?%?%?ﬁhlsalt with NaBH4 to give the
"t et rahydr o- 3epyLudrayl rep hyhloopphenglsehlfongil) a3l-X4 -galpenddiatiing sai d

formula | X conpound wi th chloroethyl chl oroformate to give the conpound of
formula X and tPRIM%ehuERT188PYprot ecting, sul fonating and 15

~deprot ectg nggsai dofar Ul 8. XnegrBeundnas -9esan icBad1henei nabaye Ligighve the
desired formula I'b conpound. The reaction sequence is shown"in flow di agram
| T, wherein G repridsehtsli-pndoketi ng group and ~ represents a phenyl
6-fluoro-1-(2-fluorophenylsulfonyl) -3- (4-piperidinyl-
methyl) -1H-indole;
6-fluoro-1- (3-fluorophenylsulfonyl) -3- (4-piperidinyl-
10 methyl) -1H-indole; and

the pharmaceutically acceptable salts thereof.

This invention also provides processes for preparing
15 compounds of formula (I) which processes comprise one of

the following:

a) reacting a compound of formula

20 wherein n, W, X, ¥, Z, R;, Rz, Ri, Rs4, Rs and Rg are as
defined herein, with an appropriate sulphonylating,
acylating, carbamoylating, thiocarbamoylating or
alkylating agent containing the group:

Rg-Q~

-13-



group. 20

Br (~- CHARBO 0R0518B2 i
SCzR$ (~) Conpounds of fornula I
may be prepared by al kylat~.ng a conmpound of RR ~ ~,.

-17 WO 112/051832 Flow DiagramZl Rz R~ + ~ ~ CHO -.--~
PCT/USOL /-47938 Rz R/X NN R~~x~ "N H~/ H((IlI) (VM) | 1) EE3SiH 1 FA R+
(M11) NaBHM R R~ ~ H (IX) / X HR PCOHURZAMBBR ~ .
wherein R and R21 are other than hydrogen

~O-CH s ~ ~Rz

10

15

20

25

where Ry ig as defined above and Q ig 80,, CO, CONRg3,,

CSNR,s or CH, ; said reactants protected on reactive sites

and/or on reactive substituent groups as required, and

removing any protecting groups to give a corresponding

compound of formula (I);

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

(CRsRe),

wherein n, Q, W, X, R;, Ry, Ri, Ris, Rs, R; and Ry are as
defined herein and one of Y’ and Z’ is N-G where G is a

protecting group to give a compound of formula (I)

wherein ¥ or 72 is NH;

or

c) alkylating a compound of formula (I) as defined in
claim 1 wherein R or Rz is hydrogen with an alkylating
agent of formula R-L or Ry -L wherein L is a leaving
group, such as halogen, and R and R;; are each as defined
in herein excepting hydrogen, to give a corresponding

compound of formula (I);

or

-14-
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-18 WD 02/ 051832 PCT/ U S111 /7938 fornula Ta or Tb with an
appropriate al kylati ng agent such as an al kyl halide. Conpounds of formula
| wherei ?'wQop/es51883 CONR24 CSNR25 or CHz may be prepared byPOTHOIHTIIS a
protected conpound of formula V or fornula TX with an 5 appropriate
carbonyl halide, carbanoyl halide, thiocarbanmoyl acid halide or alkyl
hal i de respectively. Enploying these and other literature procedures, the
formula I conpounds of the invention may be prepared. Advantageously, the

I nventive COHPOUHQOB%}@&H%' ag | dQngBynde d#t | ebzaghiian the treaiient, of
central nervous systemdisgorders relating to or, affected by the 5-HI6
recept or sucﬁeagtﬁB?oﬁPhﬁiﬁiuﬁﬂﬁuﬁﬁ%ﬁPig? Codi EFSESheGPBBOYBAe R i ve, or
the |ike disepdansa tn particular, CNS disorders such as anxiety,
depression, schizophrenia, 15 Al zheiner's di sease, Parkinson's disease,

~eating disorders, disorders related to al cohol or drug wthdraw , sexual

dysfuncti%n,oﬁttention deficit disorder, nenory loss or the I|ike.

Accordi ngly, .t he £pt 5 havenhihen PLewheesda oFetrhed fhiar the ty gat ment  of
20 a disorde?sof ? §§ce%%rgl ne?VoSs SyEtEHI(gNS) reﬁateé Po or affected by

t he 5-HT6 reeeploaddntacpateéfit oimviieed velrereof whi ch conpri ses provi ding
said patient with a therapeutically effective anbunt of a conpound of
formula T as descri bed herei nabove. The conpounds nay be 25 provided via

oral or parenter ale8d8HBi $bralth@iyahg BuRNY heo FERR UTRIMRE Iddet@ibeldo be an
effective adm nistration_of a therapeutic agent to a patient in need
t her eof . Lfhe abpurapsat Wealll fmemne&Q F8osr0 Sk Lgesy ilded hen atte addtnent  of

a specific ChEi3oLdRLLFRY YREL1ACCALILAG 30 tad e afauld qsendidens)
being treated, the srze, age and response pattern of the patient, the
severity of hkeednsoedetiveheubsdgimentobromesatrernditeg phy dibei an and t he

like. In general, effective anounts for daily oral admnistration may be
about 0.01 tB°r-eBBoSnFRg RS- %O%e\ﬂ%eﬁ]z,pé%féris%%é?/aﬁ%@nl Dy uf§3§r%pr eferably

about 0.5 t0agggoggﬁggeaﬁ@o%fefc%qtﬂgv%I@ﬁﬁ?@nti%efx@f tRARSIY &edlcta3dH ni stration
may be about 0.1 to 100 ng/ kg, preferably about 0.5 to 50 nop/kg.
15 conditions and removed after the reaction.

In detail, compounds of the invention may
conveniently be prepared using conventional synthetic
methods and, if required, standard separation or

20 isolation techniques. For example, compounds of formula
I wherein Q is SO; W is CRy; Y is CHz; Z is NH; n is 1; -
--- represents a single bond; and R; and Ry are H (Ia) may
be prepared by reacting a compound of formula II with 4-
pyridinecarboxaldehyde to give the corresponding

25 hydroxymethylpyridine of formula III. Said formula III
compound may be fully reduced to give the piperidinyl-
methyl compound of formula IV. Said formula IV compound
may be protected with a group such as t-butyl carbonate
(Boc) to give the protected compound of formula V and the

30 protected compound may then be sulfonated using the

appropriate sulfonyl halide reagent and deprotected to

-15-



In actual practice,the conmpounds of the invention 5 are admnistered in a
solid or liquid form either neat or in conbination with one or nore
convent i omalo2/psi@saraceut i cal carriers or excipients. Accor ROTYISP1/A4T938
present invention provides a pharnmaceutical conposition which conprises a
pharmaceutically acceptable carrier and 10 an effective anmount of a
conpound of fornula T as descri bed herei nabove. Solid carriers suitable for
use in the conposition of the invention include one or nore substances

whi ch may alsbvacthasdekavedi Agragéat 2 raobppeadts, Thel ysekctiens, 15
suspendi ng agents, filler | i dapt s ressi.on aides, binders,

tabl et-disin %%?%?Fﬁglﬁggﬁ?ggo%neﬁéggségggrﬁé %ﬁterials. I n powders, the
‘carrier may be a finely divided solid which is in adm xture with a finely
di vi ded conpound of fornmula I. In tablets, the formula I 20 conpound nay be
mxed with a carrier having the neFRQE-PTAGRMM Lssion properties in

"sui tabl e proportions and conpacted in the shape and size desired. Said
powders and tablets nay contain up to 990 by weight of the fornula I
conpound. Solid carriers suitable for use in 25 the conposjtioff o he

i nvention i ncdfude cal ci um phosphate, nmagnesi um st eaRat e, 9 sugars,

| act ose, dextrNn, starch, gelati cel I ul ose, nethyl \cel | ul ose, i um
car boxynet hyl -oge, pol yvj
exchange resinis. l”@\ pﬁaﬁm%‘

S Jé S

e

rrol i di nepHl o xes and ion
aF%b accggﬁabie iquqd cyrrRer suitable
for preparing suspen i Xi

s, enulsions, syr N

enpl oyed in ¢ onpolition of the invention. Conpouhds of Hornula | may be
di ssol ved or Suspended in a pharmaceutically acceptable liquid 35 carrier
such as water, an @gganic solvent, or a -20 WO 02/0518§ﬁIPCT/USC&/~7938
pharmaceutically acceptable oil or fat, or a mxture thereof. Said liquid
conposition may contain other suitable pharnmaceutical additives such as
solubilizers, emulsifiers, buffers, preservatives, sweetehers, 5 flavoring
agents, suspending agents, thickening agents, coloring agenESilTEdosity
regul ators, stabilizers, osnoregulators, or the like. Exahp?8sP®® |iquid
carriers suitable for oral and parenteral adm nistration {nclude water
(particularly containing additives as above, e.g., 10 cellul ose
derivati ves, Efeferably odi ags boxynet hyl cellul gse solutio
(i ncludi ng noAphydri c al¢ohol/s and pol yhydric al cohots, | ycgl s) or

their derivatiws, or . 9., fracgoeomated cocon chis
oil).  For pare mnjstration theagrarrier 15 noily
ester such as ethyl Tor i sopropyt—TyriSTat e. ] ns ‘of the

i nvention whic \fﬁ ferile solutions or suspensions SUNt abl e for
intranuscul axy in rap8ritoneal or subcutaneous injgftion. SHerile 20

sol uti ons may 'al so be administered intravenously. I|nventive conpositions
sui table for oral gdyinistration may be in either liquid@rn solid
conposition form For a nore clear understanding, and in order to
illustrate the inveptijhagenore clearly, specific exanples 25 thereof are set

forth hereinbel ow. [The KebJoowi ng exanples are nerely illustrative and are
not to be understood Agdli m ting the scope and underlying principles of the
i nvention in any . Unless otherwi se stated, all parts are parts by 30

wei ght. The terns HPLC an
chromat ogr aphy,_and nucl edr na
02/ (1al1832 EXANPLE 1

desi gnate hi gh performance liquid
etic resonance, respectively. -21 WO

-

HCI
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PCT/U SU 1 /.17938 Preparation of (5-Fluoro-1Hindol-3-yl)(4-pyridinyl)S
methanol F NH+ N~ ~ CHO H A stirred solution of 5-fluoroindole (3.10 g,
23. 0 mmolwoioosmshanol is treated with 4-pyridi necarbox 10cal/dsshyass (2. 20
m, 23.0 nmol ), then treated with aqueous NaOH (2 . 5 nml, 50 0 ) at 0C
stirred for 1 hr at 0C, warned to roomtenperature, stirred for 3 hr, and
diluted with water. The resultant m xture is filtered. The tiltercake is
dried under vacuumto afford the title 15 product as a light yellow solid,
5.2 g (93% np 17%oupgundpdefit Epredley Inwderegacrral- FFPINARHifaldyses. - 22

WO 02/ 051832 P -4713 VPL Prgpakat L, op,of . .
5- Fl uor o- 3-( 39%é?§%{3}ghe%h§7%ﬂ+?n§%| %ﬁs a %~EI§% H I%’FlAS I—iLA %rllgp%nsi on of
"(5-fl uoro- 1HahAadal, -3¢/ | B ¢ fyry | day- By prepaaadl by3r86cging3tBemivkjnuiln

nmet hyl ene chloride is treated with triethylsilan .48 m, 15.5 1)
fol | owed by EFi BLESEEaESt WethcPaPYFLI$ TR ,Caif%’@%‘?ﬁ&%%l’é‘te rtébrﬁlof@ che’
‘tenperat ug e, .St nj ated | e Jequld ant
resi due |u§s t F%%tkégﬁgmn%ﬁéa?g?gpggﬁﬁg%%@’%@ﬁl&g CIe%n ext raoct ed with
met hyl ene chvari gertThélyomkidnedngxtseact £ camelwadedosgmpuant ital Igivwe t h

wat er and brinpe, .dried. over Na2S04 and concentrated in vacuo. -Thi esidue
15 is purifié Shy PP XPFCHFOE‘EE& ?}P@“‘Fg Yﬁé’é’rd 1,“%:350%%‘6% ‘é[s‘/r'_e;) to
give the tithespeedychads aowhiulle salli §yrddine WEAHW veazlAbidddde Wdt. np
149 C, Malleron et al, J. Med. Chem 1993, 36, 1194). -23 WO (12/ 0A832
EXAMPLE 3 form the pyridinium bromide of formula VIII, reacting the
10 formula VIII pyridinium salt with NaBH; to give the
tetrahydro-3-pyridinylmethyl compound of formula IX;
debenzylating said formula IX compound with
chloroethylchloroformate to give the compound of formula
X; and then sequentially protecting, sulfonating and
15 deprotecting said formula X compound as described

hereinabove to give the desired formula Ib compound. The

reaction sequence is shown in flow diagram II, wherein G

represents a protecting group and ¢ represents a phenyl
group.

20
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PCT/USII1 /-17938 Preparation of 5-Fluoro-3-(4-piperidinylnethyl)-1Hindole
H2, Pt HH5 A mxture of 5-fluoro-3-(4-pyridinylnmethyl)-1H ndole (4.50 g,
20 nmol ) WOe#2PEBR2 (0.50 g, 2.2 mmol ) in ethanol and aceti PEVY11H43I38
hydr ogenat ed under 45 psi at roomtenperature for 48 hr. After filtration
of the 10 catalyst and concentration of the filtrate, the residue is taken
up with water, basified to pH 11 with 1IN NaOH and extracted with
CH2C12/i PrOH (3/1). The conbined extracts are dried over Na2S04 and
concentrated in vacuo to give a pifdiewsdiagrammdlolid is crystallized from
15 EtOAc to afford the title conpound as a white solid, 4.0 g (86% rrp
155-157C (Lit. np 163C, Malleron et al, J Med. Chem 1193, 36,1194).
"WO 02/0S1832 PCT/ US111/~7938 EXAMPLE 4 Preparation of tar% But
4-[(5-fluoro-Rtindol-3yl)nethyl] -1-piperi. dlnecar%nxyla .
(CQzt-Bu)Z 5 H A solution of 5-fluoro-3-(4-piperidnyl methy
(1.0 g, 4.3 i-tert-butyl \icarbonate (0.9 .
NaOH and di oxa %e i Nrred uﬁde%§£;>?66%9 at—Toom t
guenched 10 wit N and dilutes=#th ethyl acetatg rgani ¢ phase is
separ at ed, ea‘ Wt H20 and saturated Nad, dri §er NgS04, and
concentrated in vacuo. The resultant residue is putfified by flash
chromat ogr aphy (sil@@a gel, EtQAc/hexane: 2/8) to afford @%b title 15
conpound asfa white solid, 1.4 g, np 144-145 C identified Ry, NMRmnd mass
spectral anal yses. -25

R [

2

=N
(—CH,Br X’ \

Compounds of formula I wherein R and R, are other

than hydrogen may be prepared by alkylating a compound of

-18-



WO 02/ 0S1832 PCT/ USO1/-47938 EXAMPhE 5 Preparation of tart-Butyl

4-{[ 5-fl uoro-1-(phenyl sul fonyl)

- 1H i ndolw@-0ghjusex hyl ] - 1- pi peri di necarboxylate F 5 ~Boc SGLIUNIABSE S02 A
stirred solution of tart-butyl

4-[ (5-fluoro-1H ndol - 3-y1) net hyl ] - 1- pi peri di necar boxyl ate (665 ng, 2.0
nmml) in tetrahydrofuran is treated with NaH {60 o in mneral oil, 120 ng,
3.0 mmol ) portion-w se, under 10 nitrogen, at roomtenperature, stirred for
0.5 hr, treafedmw&hIidenzeheswitbngh ehborpdeate. 38kyllat3ing myeny, stirred

for 18 h d i t t . t d with d
1 ut ol i ¢ RORERyRS o0k, At 6L TRATHEE N GAPDRRAGES Sr CoLEHFare diEng thhe 15
‘organi ¢ phasg is wesheoni,t bowaleroAnd sy dLebiifdrnedried-aunari 304 and

concentrated in vacuo. The resultant residue is purified by flash
chr onat ogr aphyoteftedacgebourd Oné/ hexanéa ¥/ 8y forabfler d*t wdthi e conpound

et ol Enofbkier? 185 0ea PRt s, B8 Ens! DR bR s R e 6
Preparati on phibeklbanoyl- pbhedyhallitienylk) alk{aghpeddei melspeichy kil i ndol e

hydrochl oride 5 ~Bpc HC ,
Employing these and other literature procedures, the

formula I compounds of the invention may be prepared.

Advantageously, the inventive compound of formula I
10 may be utilized in the treatment of central nervous
system disorders relating to or affected by the 5-HT6
receptor such as motor, mood, psychiatric, cognitive,
neurodegenerative, or the like disorders. In particular,
CNS disordexs such as anxiety, depression, schizophrenia,
15 Alzheimer’s disease, Parkinson’s disease, eating
disorders, disorders related to alcohol or drug
withdrawl, sexual dysfunction, attention deficit
digorder, memory loss or the like. Accordingly, the
present invention provides a method for the treatment of
20 a disorder of the central nervous system (CNS) related to
or affected by the 5-HT6 receptor in a patient in need
thereof which comprises providing said patient with a
therapeutically effective amount of a compound of formula
I as described hereinabove. The compounds may be
25 provided via oral or parenteral administration or in any
common manner known to be an effective administration of
a therapeutic agent to a patient in need thereof.
The therapeutically effective amount provided in the
treatment of a specific CNS disorder may vary according
30 to the gpecific condition(g) being treated, the size, age
and response pattern of the patient, the severity of the
disorder, the judgment of the attending physician and the
like. 1In general, effective amounts for daily oral
administration may be about 0.01 to 1,000 mg/kg,
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. HO A solution of tent-butyl

4-~[ 5-fl uoro-1( phenyl sul fonyl)-1Hi ndol - 3-yl ) nmet hyl ] - 1- pi peri di ne

car boxyl ave 063837y, 1.35 mml) in nmethanol and HCO (1M 1PATAUSOEHZE8 7.0
m) is heated at reflux tenperature under Nz for 18 hr and concentrated in
vacuo. The resultant residue is diluted with ether and filtered. The
filtercake is dried under vacuumto give the title product as an off-white
solid, 500 ng, np 233-235C, 15 (dec.), identified by NVR and nmass spectral

anal yses. '2%re§£¥ab 2apoilP 82€0§é8§80E%§VEBEah& BEFUEe- bhd38t s
Preparation of 4-{[5-Fl uoro-3-(4-piperidinylnethyl)-1H S

i ndol e- 1- y| | 5arf BAYEPRAF L nadpipiptragipngmeR bel pgRout-O0sdpEp 200HO \ s
'~ =2 A Stiﬁé?ﬂg$0Fﬂéf@ﬂaglytébbubUUYB to 50 mg/kg.

4-[ (5-fluoro-1H ndo -3-xl4nethﬁlk-l-pigeridinecarbox I%%g 332 g, 1.0 10
mol) in tetrahyddRurSRETHRY P51 CFeal8d GPTROEBIEKCCL FoSmIVERE Ihfnl | 1M
‘in THF sd ut apa) admndet sheredgen at sbdddh venpeégatdr €orst,i eriethefrone@r5 hr,

treat ed mﬁtho, Eetéééﬂﬁﬁggkh¥l Eghoghge gz&grggc ﬁv% E%ﬂ stirred for 18
hr and conceRtrated R -Vacuo. The rasul Pant resrdue I51°s treated with

met hanol , fobhawedckbytitkHCtaf2irlry hwatwsdintenstlux Aceoperiagdye tbe 3 hr,
cooled and ¢ at L P %ac ' esi ' 4 I IR 1k$8Rr opanol ,
et ed it oLk RAERt FochRibAcpRorTAee BoPhinfape,Biead Lotpl it on e
wat er and drwB#chngemprdsegceurhesmareutdcahéyt pEreréakdbusdradegnand

of f-whi t gy Sobhder£40t e HRoLER- 84, cbfipBlihli 6@ By riMRaand agass spectral

analyses. -agscribed hereinabove.

Solid carriers suitable for use in the composition
of the invention include one or more substances which may
also act as flavoring agents, lubricantsg, solubilizers,

15 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 of formula I. In tablets, the formula I

20 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 carriers suitable for use in

25 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 resins.

30 Any pharmaceutically acceptable liguid 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 pharmaceutically acceptable liquid

35 carrier such as water, an-organic solvent, or a

-20-



WD 02/ 0S1832 EXAMPLE 8 -Boc Preparation of

1-[ 2, 6-Di chl orophenyl ) sul fonyl ] -5-fl uoro3-(4-piperidinylnmethyl)-1Hindol e
hydr ochl ovOde0fi832 5 10 15 20 C1 SQZC1 1)~{ F 2) HO Cl1 PCPOI/&01/27938t 7938
NH/ V' \ NCl S02 C1 HO A stirred solution of tent-butyl

4-[ (5-fluoro-1H ndol - 3-yl ) net hyl ] - 1- pi peri di necar boxyl ate (332 ng, 1.0
mml) in tetrahydrofuran (THF) is treated with tBulK (1.1 m, 1.1 nmol, 1M
in THF solution) under nitrogen at roomtenperature, stirred for 0.5 hr,

treated wit %@aﬁﬁéé@h@i@é?ﬂ%eaééé £apyt Shh%kd%aémérﬁg mixBupeol ),
stirred for hr at room.tenperature, quenched with water and diluted with

ethyl acet at'@ien®et phaSaidat2TeidarareasahdornBaYr §aREE1BhaEESFs dried over

"Na2S04 and qg@ﬁ@@bl@tpﬂaimaMéﬁu@cthadaesubé@nbubasadugou&b&ueaé@d with
nmet hanol and 1 % % ng?% fheated at reflux tenmperature for 3 hr, cool ed,
1eter cBRE

‘and filtered™mg PS5 naBRETSW BH¥BRy| SYEEEEPETGnal dried to
afford tiie tfldeordnpoapdnas, asubpeérdinyi dge888, mphinkeR88g288€ntiedentifi ed

2 MR and TESPoRPEg! LELnRR2! ¥2E80s18] regiPaliBP1BRARETLURL! ! 054338

EXAMPLE 9 Preparati
1- (3, 4- Di chl ve@uPatarenypystheohyke- 5f Ewemples( afplpavidi aprmaehs~| ) - 1H i nd

ol e hydrochl gridentt5¢5B06ral and parenteral administration include

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

10 cellulose derivatives, preferably sodium carboxymethyl
cellulose solution), alcohols (including monohydric
alcohols and polyhydric alcohols, e.g., glycols) or their
derivatives, or oils (e.gq., fractionated coconut oil and
arachis o0il). For parenteral administration the carrier

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

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

20 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

25 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

30 weight. The termg HPLC and NMR designate high
performance liquid chromatography and nuclear magnetic

resonance, respectively.
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ad Cl1) t-BuOli ~ Sz Z HC~-\ ~d d 1 sC- S HCL A stirred solution of
tert-butyl 4-[(5-fluoro-1H ndo7_-3-yl)nethyl]-1-piperidinecarboxylate (332
ng, 1.0 rwolop/ofms3t etrahydrofuran (THF) is treated with t BIROR/YSDIATHRE, 1.1
mol, 1IMin THF solution) under nitrogen at room 10 tenperature, stirred
for 0.5 hr, treated with (3, 4dichlorothien-2-yl)sulfonyl chloride (252 ng,
1.0 mol ), stirred for 18 hr at room tenperature, quenched with water and
diluted with ethyl acetate. The phases are separated and the organi c phase
is dried over Na2S04 and 15 concentr &B¥AMPLE Vlacuo. The resultant residue is
treated with nethanol, followed by 1IN HC1L (2 ml), heated at refl ux
tenperature for 3 hr, cooled and filtered. The filtercake is washed with
"ethyl acetate and dri ed to afford the title conpound as an off-white solid,
327 ny, 20 nBreg pO 1oy YRS 1yd) fid i)

W O 021 051832 VPLE 10 PCT/ USO D7938 Pr epar ation of

'5- Fl uor o- -(E—Eégﬁgkylsulfonyl) 3-(4pi peridi nyl net hyl)-1Hindol e
hydrochloride 1) t..BuOK 2) HO N1 SOZ NH .HCL 5 Tlsing essentially the
same procedure described in Exanple 9 and substituting napht hal
chloride, the title product is obtained as a white soli dH(46
295-297C, identified by NVR and mass spectral 10 anal yses.

Preparation gf (5xFl uoro-1Hi ndol (315 pyri diyl th
SRR

A stirred solution of 5-fluoroindole (3.10 g, 23.0

mmol) in methanol is treated with 4-pyridinecarbox-

10 aldehyde (2.20 ml, 23.0 mmol), then treated with aqueous
NaOH (2.5 ml, 50%) at 0°C, stirred for 1 hr at 0°C, warmed
to room temperature, stirred for 3 hr, and diluted with
water. The resultant mixture is filtered. The
filtercake is dried under vacuum to afford the title

15 product as a light yellow solid, 5.2 g (93%) mp 171-173°C,

identified by mass spectral and NMR analyses.
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F+~CHO\ NNNHHASstirred solution of 5-fluoroindole (4 g, 30 mol) in
nmet hanol is treated wth 3-pyridi ne carboxal dehyde (2.79 m, 30 mmol),

cool ed t WO@2/03188%at ed with 500 NaCH - 31 WO 02/ 0S1832 (PET2AB0mHYI38stirred
at OCfor 1 hr, warned to roomtenperature, stirred for 3 hr, treated with
wat er and extracted with ethyl acetate. The extracts are conbined, dried
over Na2S04 and concentrated in vacuo. The residue 5 is treated with et hyl
acetate and filtered. The filtrate is further concentrated and filtered.
The filtercakes are conbined and dri %%ﬂ%@ fgord the title conmpound as a
pal e orange solid 5.2 g (73% np 131 : ntified by NVR and mass
spectral anal yses. 10 EXAMPLE 12 Preparation of 5-Fluoro-3-

"(3- pyrldlnylnethyl) ;1H—|2|dole PCT/USOl / 47938 Et38|H TFA 15 H H A
suspensi on AXEP £x. gL 4.

mmol ) in nethyl ene chlorlde i's treated mnth trlethyIS|Iane (3. 70 nﬂ 23
‘mmol ) and trifluoroacetic acid (TFA), stirred at room tenperature 20
overni ght, and concentrated i pacuo. The resultant residue i asified
with 2.5 N NaOH and sat yat ed/ NaHE03, and extracted with met V/e
chloride. The extracts are ¥ ped, dried over Na2SO~ and cefitrated in
vacuo. ' This residue_is pdrified by chr omat ogr aphy” 25
(SO%EtCAc/C}tCJZ§ ’ ,2~\he title c% il SE =

N
H

A suspension of (5-fluoro-1H-indol-3-yl)-pyridin-4-
yvl-methanol (3.36 g, 13.9 mmol) in methylene chloride is
treated with triethylsilane (2.48 ml, 15.5 mmol) followed
by trifluoroacetic acid (11.9 ml, 155 mmol) at room

10 temperature, stirred overnight and concentrated in vacuo.
The resultant residue is treated with saturated Na,C0; to -
pH>9 and extracted with methylene chloride. The combined
extracts are washed sequentially with water and brine,
dried over Na;S80, and concentrated in vacuo. This residue

15 is purified by flash chromatography (silica gel,

CH,Cl,/MeOH: 95/5) to give the title product as a white
solid, 2.5 g (80%) mp 141-142 °C (lit. mp 149 °C, Malleron
et al, J. Med. Chem. 1993, 36, 1194).
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WO 02/ 051832 PCT/U SO01 /-47'138 orange solid 3.24 g (68% np 109-112C
identified by NVMR and nass spectral analyses. 5 EXAMPLE 13 Preparation of
3-[ (1- Ber¥¥Q102/0518323, 6- t et r ahydr o- 3pyri di nyl ) net hyl ] -5-f | udC@/uSumadl , e F
1) OCHZBr 2 NaBH4 | NFi ~~1 ~1 NHH10 A solution of
5-fluoro-3--pyridin-3-yl-IHindole (1.2 g, 5.3 mmol) in nmethyl ethyl ketone
is treated with benzyl bromde (4.32 nil, 35.4 mmol ), heated at refl ux
tenperature for 3 hr, cooled and decanted. The resulting oil is stirred
with ether to renove residual benzyl 1EMHMRBEIS and decanted. The renaining
residue is dissolved in nmethanol, cooled to OC, treated with crushed NaBHg
(670 ng) pellets, stirred at OC for 1 hr, quenched wth saturated NaHC03
‘and concent ridéshdt Mac WE SHELUEEOH 3 a4 - implné teyl) s1exinasted with
met hyl ene chloride. 20 The extracts are conbined, dried over NaZS04 and
concentrated zn vacuo. The resulting yellow foamresidue is purified by

col um chr omat ogr aphy (40% Et OAc/ hexanes) to give the title conpound as a
pal e yellow solid, 730 & 0) mp 7.33-136C, identified by and nass
spectral 25 anal yses. -3 I NH

H2= Pt F

Y

N
N

N
H H

A mixture of 5-fluoro-3- (4-pyridinylmethyl) -1H-
indole (4.50 g, 20 mmol) and PtO, (0.50 g, 2.2 mmol) in
ethanol and acetic acid is hydrogenated under 45 psi at
room temperature for 48 hr. After filtration of the

10 catalyst and concentration of the filtrate, the residue
ig taken up with water, basified to pH 11 with 1N NaOH
and extracted with CH,Cl,/iPrOH (3/1). The combined
extracts are dried over Na,S0, and concentrated in vacuo
to give a pink solid. The solid is crystallized from

15 EtOAc to afford the title compound as a white solid,

4.0 g (86%) mp 155-157°C (Lit. mp 163°C, Malleron et al, J
Med. Chem. 1193,36,1194).
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WO 02/ 1151832 EXAMPLE 14 PCT/ USQLl/ ~7938 Preparation of
5-Fluoro-3-{1, 2, 3,6-tetrahydro-35 pyridinylnethyl)-1Hindole ~ ~ + NH / F
/ N> G OVOEO20N8B2 H A sol ution of PCT/US01/47938
3-[(1-benzyl -1, 2,3, 6-tetrahydro-3pyridinyl)nmethyl]-5-fluoro-1Hindole (500
ng, 1.57 mmol) 10 in dichloroethane is treated with

chl oroet hyl chl oroformate (0.51 nmL, 4.7 mml), stirred at 80C for 4.5 hr,
cool ed and concentrated in vacuo to give a residue. The residue is treated
wi th nethanol, heated at refl ux tenp%ﬁ&ﬁﬁEELdyernight, cool ed and
concentrated in vacuo. 15 The resultant residue is purified by colum
chromat ography (10 o MeOH CHzCl 2+NH40H) to give the title conpound as a

“pal e yeIIcwvmxéﬁakaﬂﬂ@nggfggggg g@EgHSGEQdéef}uotdemﬂkihddlbg ~-NMR and nass
spectral anal ses -34 02/851832 ESC&/ 47938 EXAMPLE 15
Preparation hylﬂﬁLTplperl inecarboxyla

5-((5-fl uoro- 1FL|ndoI 3y1 met hyl . ] -3, 6-di hydro- 1( 2H) - pyri di necar boxyl ate 5
Q(CO02tBu)2 H H A m xtur g ofyg
5-fluoro-3-(1, 2, 3, 6-tet}
mol ) and dltert but
anal di oxane~_s

~Boc

ahydro 3pyridi nyl nethyl)-1Hindo| e (P.53 g, 2.3

dicar bonate (0.S5 g, 2.5 nmol) N-NaOH(2.S 10 ml)
(ed under §(€PdHehn at rody tewperdture for 18 hr,
guenched with ir and diluted wth etfyl acefl? ¢ Organic phase is
separ at ed, washkgdwinh water and saturated Nad ed” over MgSO~ and
concentrated in vacab. The resultant residue is purifged 15 by flash
chromat ography (silica gel, EtOAc/hexane: 3/7) to afford the title conpound

as a yellow foam 0.46 g, np 78-80C, identified by NVR and rmass spectral
anal yses. -35 A solution of 5-fluoro-3- (4- -piperidinylmethyl) -1H-

indole (1.0 g, 4.3 mmol) and di-tert-butyl dicarbonate
(0.94 g, 4.3 mmol) in 1N NaOH and dioxane is stirred
under nitrogen at room temperature for 24 hr, guenched

10 with water and diluted with ethyl acetate. The organic
phase is separated, washed with H;O and saturated NacCl,
dried over MgSO,, and concentrated in vacuo. The
resultant residue is purified by flash chromatography
(silica gel, EtOAc/hexane: 2/8) to afford the title

15 compound as a white solid, 1.4 g, mp 144-145 °C,

identified by NMR and mass spectral analyses.
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WO 02/ U51832 EXAMPLE 16 PCT/U SOL/.~ 7938 Preparation of tert-Butyl

5- ~C5-fl uor o- 1- (phenyl sul fonyl ) - 1Hi ndol - 3-yl 7net hyl } - 3, 6-di hydro-1(2H) 5
pyri . di ne¥ariRoxgBate H oc SOZC1 Nf loc SO ,~ A stirred sdGQVN4#138
tert-butyl

5-[ (5-fluoro-1H ndol -3-yl) et hyl ] -3, 6-di hydro-1(2H) - pyri di necar boxyl at e
(430 nmg, 1.30 mml) in tetrahydrofuran is treated with ZO NaH (600 in
mneral oil, 78 ng, 1.95 mmol) portigggﬁhﬁﬁig?der nitrogen at room
tenperature, stirred for 0.5 hr, tre benzenesul fonyl chloride
(0.25 m, 1.95 mol ), stirred for 17 hr under 'nitrogen at room tenperature,
quenched wth ice- mater and d|Iuted mnth 15 et hyl acetate The phases are
"separ at ed anfXfRaras ef ~-Buty] [54 fdupm narl 51 va )
conbi ned extragts. 3 j : and saturated
‘Nadl, dried -gﬁ §w‘ : : e '&S&_ tant residue is
purlfled by flash 20 chro teggaphy (silica gel, EtCﬁc/hexane 1/9) to

Ofel | ow solid, 350 ng, np 63- i
by NMR and mass spectr anal yses. -36 WO 02/ 0S1832 P

EXAMPLE 17 F
. @—soZmL‘H»
N
\
S

A gtirred solution of tert-butyl 4~[(5-fluoro-1H-
indol-3-yl)methyl] -1-piperidinecarboxylate (665 mg, 2.0
mmol) in tetrahydrofuran is treated with NaH (60 % in
mineral oil, 120 mg, 3.0 mmol) portion-wise, under

10 nitrogen, at room temperature, stirred for 0.5 hr,
treated with benzenesulfonyl chloride (0.38 ml, 3.0
mmol), stirred for 18 hr under nitrogen at room
temperature, quenched with water and diluted with ethyl
acetate. The resultant phases are separated and the

15 organic phase is washed with water and saturated NacCl,
dried over MgSO, and concentrated in vacuo. The resultant
residue is purified by flash chromatography (silica gel,
EtOAc/hexane, 2/8) to afford the title compound as a
white solid, 740 mg, mp 155-157°C, identified by NMR and

20 mass spectral analyses.

-26-




Preparation of

5- Fl uor o- 1- (phenyl sul fonyl )-3-(1, 2,5, 6tetrahydro- 3-pyridinyl methyl)-1Hindo
| e hydr oomDoeosik83nc CH3OH HCL S02 5 NH F N 502 HC1 A sol uthCInsen/47988t - but yl
5-f[5-fl uoro-1(phenyl sul fonyl)-1Hindol -3-yl]nmethyl}-3, 6-di hydro-1(2H) pyrid
i necar boxylate (320 ng, 0.68 mmol) in nmethanol and HC1 (1IMin EtzQ 1.0 m)
is heated at reflux tenperature 10 under nitrogen for 18 hr, cool ed and
concentrated in vacuo. The resultant residue is treated with ether and
filtered. The filtercake is dried in BBMRLB f afford the title conpound as
a brown solid, 211 ng, np 96C (dec.), identified by NVR and nass spectral
anal yses. 15 -37 WO (12/(1S1S32 EXAMPLES 18-28 PCT/1JSOL/ ~7938
"Preparation pkepafhylistl benyl-riubsol-tupeengiLedniEparilgi-ny (et hyl ]indol e
hydrochl ori de"5 -BOC ) (- BUCK‘+ F& bozal Z)‘HO HO Using essentially

t he sane proR&R§ qedmeithad ) siodee hydaoshdogdidey t he appropriate
‘indol e substrate and arylsulfonyl chlorlde, t he conmpounds shown 10 in Table
| are obtained and identified by mass spectral

N,/Boc NH

.HCl

F
\ HCL \

N N

\ \

S

A solution of tert-butyl 4-{[5-fluoro-1-
(phenylsulfonyl) -1H-indol-3-yl)methyl] -1-piperidine
carboxylate (637 mg, 1.35 mmol) in methanol and HCl (1M

10 in Et,0, 7.0 ml) is heated at reflux temperature under N,
for 18 hr and concentrated in vacuo. The resultant
regsidue is diluted with ether and filtered. The
filtercake is dried under vacuum to give the title
product as an off-white solid, 500 mg, mp 233-235°C,

15 (dec.), identified by NMR and mass spectral analyses.
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and NWR anal yses. -38 ova--ng WO |12/ 0s 1832 PCT/U S111 /.17938 Tabl e
| HC1 R2 Ex. No . R RZ np Ra oC 18H5- F3, 4-di net hoxyphenyl 246

decl19H5- PHOWRNSBAL tri | e249 dec20H5- Fqui nol i n- 8-yl 245 dec2 IB:-TRH9ETHEE >250
dec226- FH1- napht hyl 265 dec236- FH3, 4- di net hoxyphenyl 218- 220

dec246- FH2- chl or ophenyl 249- 251 dec256- FH5- chl or ot hi en- 2-yl| 227- 229

dec266- FH2- f | uor ophenyl 206- 208 dec276- FH3-f | uor ophenyl 240

dec286- FH4- am nophenyl 198-200 -39- ~~WU2~~8 WD 02/051832 EXAMPLE 21

PCT/ USOL/ ~7938 Conpar ati ve Eval uati omxemdy:;sHFG Binding Affinity of Test
Compounds 5 The affinity of test conpounds Tor"the serotonin 5HT6 receptor
Is evaluated in the followi ng manner. Cultured Hela cells expressing human
‘cl oned 5-HT6 receptors are harvested and centrifuged at | ow speed

Preparation of 4-{[5-Fluoro-3- (4-piperidinylmethyl) -1H-

5 indole-l-yllsulfonyl}aniline

NH NH
F ﬁ QtBy;K N
A\ +-IﬁC-C-HN4<::>}—&%C1
2) HCI N
N \
H SO, NH,

A stirred solution of tert-butyl 4-[(5-fluoro-1H-

indol-3-yl)methyl] -1-piperidinecarboxylate (332 mg, 1.0

10 mmol) in tetrahydofuran (THF) is treated with tBuOK (1.1
ml, 1.1 mmol, 1M in THF solution) under nitrogen at room
teﬁperature, stirred for 0.5 hr, treated with N-
acetylsulfonilyl chloride (234 mg, 1.0 mmol), stirred for
18 hr and concentrated in vacuo. The resultant residue

15 is treated with methanol, followed by 1N HCl (2 ml)
heated at reflux temperature for 3 hr, cooled and
concentrated in vacuo. This residue is dissolved in
isopropanol, treated with 1IN NaOH to pH>9 and filtered.
The filtercake is washed with water and dried under

20 wvaccum to afford the title compound as an off-white

golid, 170 mg, mp 162-164°C, identified by NMR and mass

spectral analyses.
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10 (1,000 x g) for 10.0 mn to renove the culture media. The harvested
cells are suspended in half volune of fresh physi ol ogi cal phosphate
buf f er ed WEINRA&I88D| uti on and recentrifuged at the sanme spdd/USHi43938
operation is repeated. The collected cells are then honbgenized in ten 15
volumes of 50 MM Tris. HO {pH 7.4) and 0.5 nM EDTA. The honogenate is
centrifuged at 40,000 x g for 30.0 mn and the precipitate is coll ected.
The obtained pellet is resuspended in 10 volunes of Tris.HC buffer and
recentrifuged at the sane speed. The dxiaMrgred | et is 20 suspended in a
smal |l volune of Tris.HO buffer and the T1ssue protein content is
determned in aliquots of 10-25 ul vol unmes. Bovine Serum Al bum.n is used as
't he standar dPE@PRRBLLPH: BEN17dR=FaPAgh; : D SyLES 8@T@sscri bed
<hi%

in Lowy et unme of the
~suspended c 1 n concentration
of 1.0 ng/ M of suspension. The prepared nenbrane suspension (10 tines
concentrated) is aliquoted.in 1.0 m volunmes and stored at ntil used
i n subsequent bi ndi ng 30 experBoents. -40 WO 02/ U51832 PCT/USY 1 /~ 7938
Bi ndi ng experinents arexer orneqnin a 96 well mcrotiter e"format, in

a total VO|UFE of 200/ul . “To each™well is %ﬂ e AQl | ofM ng m xtmgne: 80.0
ul of incubat™eA by mage i PRI | §_‘$ﬁ,<buf [PHN\7. 4) 5 containing
10.0 M MyQl z fy EDTAnd/20 ul ®Mq 3H - LSK &/, c86.0 G/ mmol ,
avail able fromAwersham Life Science), 3.0 nM The dissocyati onst ant,
KD of the [3H LSD at ¥t he human serdtonin 5-HT6 receptor i 802 as
determ ned by saturation binding wth~increasing 10 concent& s of

[3H LSD. The reaction is initiated by the final addition of “100.0 ul of
tissue sd%pension. Nonspecific binding is neasured in the presence of 10.0
uM et hi ot hepi n. The test conpounds are added in_20.0 ul volune. 15 The

reaction is all owBdSEoTrprEcERUEACEheLd&er tr B0 4mild Saf LMo -téiper at ur e,
at which ti e,b [ d-rec : i il tlered of f o a 96

wel | unifilgg?déﬁt gmgggkg?ngﬁl?g?%g?g}ﬁ%ggkﬁg?yggEgr}%%%e“%Bu%d%conplex
caught on thembl)tén deskahydablfowed (THEDr 120 toeptadd wilid tBdOFadli. ity is

measured. i n a Packard Top nt. _equippe i,th.six photanul tiplier_detectors,
rter tnid Bl onToRRer ool IR HEr BRLuEEOBLT MR e S G oe, R o ow
wel I. The untéipeestplatesicsriedt fegabed and eowalied witd Bggkar dTopCount ~'

wth atritium?25 efficiency of 31.00. Specific binding to the 5-HT6
receptor is @défhhegohsngraecsylarnvadichaetiivet 286ufg | ds® fHelanount bound

|0 the presegeeyobql@odulgun-abel ?gSEEEQ.h@{EQ‘%E!uI}e,B#%in%glgidnwtitllfﬁ presence
of varying concentrations of test conpound IS expressed as a percentage
of specific Wanhdingnd4@iiluted with ethyl acetate. The phases are

P - wi il 2 1 nd

15 separated and the organic phase is dried over Na,SO, and
concentrated in vacuo. The resultant residue is treated
with methanol and 1IN HCl1 (2 ml), heated at reflux
temperature for 3 hr, cooled, and filtered. The
filtercake is washed with ethyl acetate and dried to

20 afford the title compound as a white solid, 338 mg, mp

288-290°C, identified by NMR and mass spectral analyses.

-29~




VI' O 02/0S1832 PCT/USI11/-17138 in the absence of test conpound. The
results are plotted as | og o bound versus | og concentration of test
conpound. WOloRNi188ar regressi on anal ysis of data points w tRCTAUHOHIPIE er
assisted program Prism vyielded both the IC50 and 5 the K; val ues of test
conpounds with 950 confidence limts. Alinear regression |ine of data
points is plotted, fromwhich the ICSO value is determ ned and the Ki val ue
is determ ned based upon the followi ng equation: 10 K; - 1CSO/ (1 + L/K~)
where L is the concentration of the EiMddt de |igand used and KD is the
di ssoci ati on constant of the ligand for the receptor, both expressed in nM
Using this assay, the following Ki values are 15 determ ned and conpared to
‘those val uesppbpataedoRYof ePL €SLAL P bHEoLBNROYAG SN PWALERngRNBESt I at e
~binding to the 5-HIG Teceptor. The data are shown In Table 1T, bel ow. Table
11 Test Conpflipererl- (drpiperiydinyimethyd)-dH-gndalajhidreeblemides o 1.0
13.0 8.0 162.0 2.0 -42 WD 02/(1S1832 PCT/U SO 1 /7938 Tablel T cont' dTest
Conpound5- HT6 Bi nding Ki (Ex. No.)(nM 21 ,13.02224. 02319. 02413. 02518. 026
17.02729. 0283. 0Conpar at i ve.Exanpl es5- HT6 Bi ndi ng NH
Ki Cl ozapi ne6. OLoxapi ne41{ 4Bmorfser i pti ne23. OMet hi ot hepi n8. 3M ansgri n,
44, 20 anzepi nel9.5 As caR _be seen fromthe results set fogth ove, the
j i on dern¥ te a high d \jfinity&knr t he
+

A stirred solution of tert-butyl 4-[(5-fluoro-1H-
indol-3-yl)methyl] -1-piperidinecarboxylate (332 mg, 1.0
mmol) in tetrahydrofuran (THF) is treated with tBuOK (1.1
ml, 1.1 mmol, 1M in THF solution) under nitrogen at room

10 temperature, stirred for 0.5 hr, treated with (3,4-
dichlorothien-2-yl)sulfonyl chloride (252 mg, 1.0 mmol),
stirred for 18 hr at room temperature, quenched with
water and diluted with ethyl acetate. The phases are
separated and the organic phase is dried over Na,S0; and

15 concentrated in vacuo. The resultant residue is treated
with methanol, followed by 1N HCl (2 ml), heated at
reflux temperature for 3 hr, cooled and filtered. The
filtercake is washed with ethyl acetate and dried to

afford the title compound as an off-white solid, 327 mg,

20 mp 205-207°C, identified by NMR and mass spectral

analyses.
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WO 02/ 0S1832 PCT/ USQOL/ -47938 WHAT TS CLAIMED TS: 1. A conpound of fornula I
Y~RZ4RaR3,, .~ (CRSR-)N\\ r N R~~"' QR8 wherein Q 1S SOz, (0,
CONRz4, OBOIR2/05182 CHz; Wi s Nor CRS; X is Nor CRg; Y iPETNROHTISR 0Rz9;
Zis NRzz or CR11R30 with the proviso that when Y is NR then Z nust be

CRIl Rso and with the further proviso that at |east one of Y and Z nust be
NR or NRzl; nis O or an integer of 1 or 2; R and Rzl are each

i ndependently H, CNRz6NRz7Rza, or a Cl-Csal kyl, C3-Cé6cycl oal kyl,

cycl ohet eroal kyl, aryl or heter oaryl%ﬂ?ﬂa"l&gﬁh optionally substituted; Ri,
Rz and R9 are each independently H hal ogen, CN, OC02Rla , COzRi 3
CONRzzRz3 , 0

"CZ- Csal kenylgé\l—@ﬂ

d Coal kan0y|Elﬁéyidﬂﬁzmﬁéﬁ‘hgabthgiﬁdaléaﬁngathB&h.H)é subst i tut ed; mis O
or an integer o or - /.17938 R3 and R4

are each independently H, hal ogen, Cl-C4al kyl or C -C4hal oal kyl or R3 and
R4 may be taken togetheg wigyct he atomto which they are att gﬁtoforma
carbonyl group; RS andlR6 Jare each independently H or an optji on y
substituted_C~-Csal k§l group; R"d% H, hal ogen, or a Cl-

Cl- Coal koxy,F . of het er oar / rzoup each option
optionally su ut,ed C}- t@ aryl on tBe®kr oar

————»
H 2) HCl |

Using essentially the same procedure described in
Example 9 and substituting naphthalenesulfonyl chloride,
the title product is obtained as a white solid, 346 mg,
mp 295-297°C, identified by NMR and mass spectral

10 analyses.

EXAMPLE 11

Preparation of (5-Fluoro-lH-indol-3-vl) (3-

15 pyridinyl)methanol

HO

F. F
\ + / CHO \
- O — 1

A stirred solution of 5-fluoroindole (4 g, 30 mmol)

=N

in methanol is treated with 3-pyridine carboxaldehyde

(2.79 ml, 30 mmol), cooled to 0°C, treated with 50% NaOH
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Rio. Rm R2s and R3o0 are each independently H or an optionally substituted
C~-Csal kyl group; R12, R13 and R~ are each independently H or an

opt i onal lwosebsimssz ut ed Cl- Coal kyl, C2-C6al kenyl, C2- C6al kypearyso1/47938

C3- C6cycl oal kyl, cycl oheteroal kyl, aryl or heteroaryl group; R4. RS Ris.
Rie. RR9. Rzs. Rz~ and R28 are each independently H or O -C4al kyl; Rzo. Rz2
and Rz3 are each independently H or an optionally substituted d -C6al kyl
group; R24 and R25 are each independently H or an alkyl, aryl or heteroaryl
group each opgi gpahly, sybstickdt ad; oandfor-1 hepresemntd Bosikbghe bond ar a
doubl e bond; or a pharmaceutically acceptable salt thereof. 2. A conpound
accordi ng totempenetuwRer ebarhedsfor 3. ha, corpotind #é&hr vatgr @™ aim 1 or

‘cl ai m 2 wher gj d R4, a : npo i-ng f
claims 1 to el uria EBsVY, 2aetet R i 5 6e T he ) 703
5. A conpoundraedobdergNagsanpraheaicaltaratsed im vaanher ei The -residye esent s
‘a single bond. 6. A cqonpound according to any qne of clai 1 tq.5 wherein
X is CRO 7. A%Eﬁﬁ@ﬁﬁé Wek r&itﬁé’%t BCEI%éitﬁ"l é‘n\ﬁhgrlgfitﬁrﬁ@'i s_rjiﬁ'fdlftdaéﬁ{atf?. A
conmpound accoedie1gcheraRyneRaLehrekali® Fitectowher @k ¥iixRRes 9. A
conpound according to any one of clainms 1 to 8 wherein Zis NR21. 10. A

conpound accerdi ngmbonebaand9duhiedeite RIfors hgr 6géde rRmpRUsEINEsURd

according to any one of clains 1 to 7 wherein Y is NR and .Z i CHé
J palé orange solid 5.2 g (73%) mp 131-133°C, gdentifle by

NMR and mass spectral analyses.

10
EXAMPLE 12
Preparation of 5-Fluoro-3- (3-pyridinylmethyl) -1lH-indole
A
Ho |f I N
F N Et;SiH F
TFA i N\
N N
15

A suspension of (5-fluoro-1H-indole-3-yl) -pyridin-3-
vl-methanol (5.00 g, 21 mmol) in methylene chloride is
treated with triethylsilane (3.70 ml, 23 mmol) and
trifluorcacetic acid (TFA), stirred at room temperature

20 overnight, and concentrated in vacuo. The resultant
residue is basified with 2.5 N NaOH and saturated NaHCO;,
and extracted with methylene chloride. The extracts are
combined, dried over Na,S0, and concentrated in vacuo.
This residue is purified by column chromatography

25 (50%EtOAc/CH,Cl;) to give the title compound as a pale
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12. A compound according to any one of clainms 1 to 11 wherein RBis aryl or
heteroaryl; said aryl and heteroaryl groups being optionally substituted by
one to 3 wobgtisixents the same or different selected fromPAIUSHI/HTIB&ENO,

t hi ocyanat o, cyanato, hydroxyl, alkyl of 1-6 carbon atons, halo (Cl-C6)

al kyl, (C1-C6) al koxy, halo (Cl C6) al koxy, am no, (O -C6) al kyl am no, di-
(d-Coeal kyl) am no, fornyl, (d -C6al koxy) carbonyl, carboxyl, (d -Cb6)

al kanoyl, (d-C6) alkylthio, (d-C6) alkylsuphinyl, (d-C6) alkylsul phonyl,
car bamoyl , (Gartchy addyidm doy phedyt) mhehokyl1246 idamt0i2f 145l 832 NGT/ USOL
/ 7938 benzyl benzyl oxy, heteroaryl, cycloheteroal kyl and (C3CB)cycl oal kyl
groups. 13. %QQKWﬂﬁﬁnﬁP%ﬁEkﬁﬁl%@a¥f5%$aln12 wherein Xis CRO ; Yi s

"CRIOR29 ; Zi s NR21; R3 and R4 are H, and - - - represents a single bond.
14. A compound according to claim 12 wherein Qis 502; RR1 is H, Re is an
optionally substituted aryl group; and ---- represents a single bond. 15. A

conpoundﬁaccordipg to claimé6 mhereigéé&ﬁﬁEﬁﬁi; R21 is H, R$ is an

optional F'y substituted aryl group; presents a single bond. 16. A
conmpound according to claim1 selected fron1the group consisting of:
5-fl uoro- 1- (phenylsulfon Ig - 3- plperldln -1H i ndol e;

5-f | uor o- 1- (SHRR [ ¥ aBybir B p Bnet hyl ) - 1H i ndo
le; 4-{[5-fl 01 Ba 1 Rb: P Pl Y 11gd Qllyl]sulfonyl~anlllne 1- C
(2, 6- dichl5§§%%3ﬂyﬁﬁisu 5= —3=
pi peri di nyl net hyl ) - 1Hi ndol e;
1-[(3,4-dichloro-2-thien sulfonyl]-5-fluoro-3-(4
plperldlnylnethyl) 1Hi
5-fl uoro- 1-(1-napht hyl yI) 3-(4- plperldlnylnethyl iNdol e;
1-L(3, 4-dinegho f | 1-5-f1uoro- 3- n4-yl -1Hi ndol
DT
2) NaBH,
Y H
10 A solution of 5-fluoro-3-pyridin-3-yl-1H-indole (1.2

g, 5.3 mmol) in methyl ethyl ketone is treated with
benzyl bromide (4.32 ml, 35.4 mmol), heated at reflux
temperature for 3 hr, cooled and decanted. The resulting
oil is stirred with ether to remove residual benzyl

15 bromide and decanted. The remaining residue is dissolved

in methanol, cooled to 0°C, treated with crushed NaBH,;

(670 mg) pellets, stirred at 0°C for 1 hr, quenched with
saturated NaHCO; and concentrated in vacuo. The resultant
agueous solution is extracted with methylene chloride.

20 The extracts are combined, dried over Na,S0, and
concentrated in vacuo. The resulting yellow foam residue
ig purified by column chromatography {(40% EtOAc/hexanes)
to give the title compound as a pale yellow solid, 730 mg
(43%) mp 133-136°C, identified by NMR and mass spectral

25 analyses.
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02/ US1832 PCT/ US01/ - Q7938
(5-fluoro-3-(piperidin-4-ylmethyl)-1Hindol -1 yl]sul fonyl ~benzonitrile;
(5-f1 Wwom2@s18pt peri di n-4-yl net hyl )-1Hindol -1 yl ] sul f orROFAgRMADI8NE;
phenyl sul f onyl ) - 3- (pi peri di n-4-yl met hyl ) - 1Hi ndol e;

1- napht hyl sul fonyl ) - 3- (pi peri di n-4-yl met hyl ) - 1H i ndol e;

[ 3-(pi peridin-4-ylnethyl)-1Hindol -1 yl]sul fonyl ~phenyl am ne;
(3, 4-dichlorothien-2-yl)sul fonyl]-3-(piperidin-4 ylnethyl)-1Hi ndol e;
phenyl sul f onyl ) - 3- (pi peri di n-4-yl met hyl )-1H pyrrol o[ 2, 3-b] pyri di ne;
1- napht hyl sul f onyl ) - 3- (pi peri di n-4. )-1H pyrrol o[ 2, 3-b] pyri di ne;
[3-(piperidin-4-y|nethyl)-1Fprrr§§géh§§%Eé§pyridin-l

ul f onyl ~phenyl am ne;

(3,4-dichIorothien-2-y|)sulfonyl]-3-£p£p§r din-4

S
i
net hyl ) - 1HR¥SRe¥AEIon 08] hyFiypHa-3- ( , 6-tetrahydro-3-

uor o-g1- ( I@iﬁ§&$£@ﬂ&17§lﬂéiﬂa eLi di nyl net hyl)-1H i ndol e;

fl
- f 1 uor o- 1- (Z=maphthytsottonyt——=3=(2=pi peri di nyl net hyl ) 1H i ndol e;

[ ! [
. o NH
N L—4<::> +(H/A\O/*\CH;——>—F N
N
H

N
H

A solution of 3-[(l-benzyl-1,2,3,6-tetrahydro-3-
pyridinyl)methyl] -5-fluoro-1H-indole (500 mg, 1.57 mmol)
10 in dichloroethane is treated with chloroethylchloro-
formate (0.51 mL, 4.7 mmol), stirred at 80°C for 4.5 hr,
cooled and concentrated in vacuo to give a residue. The
residue is treated with methanol, heated at reflux
temperature overnight, cooled and concentrated in vacuo.
15 The resultant residue is purified by column
chromatography (10% MeOH/CH,Cl,+NH4OH) to give the title
compound as a pale yellow solid, 240 mg (66%) mp 145°C

(dec.), identified by NMR and mass spectral analysesg.
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| uor o- 1- ( 3, 4- di met hoxyphenyl sul fonyl ) -3-(4 pi peridinyl nethyl)-1Hi ndol e;
| uoro-1- (2-chl orophenyl sulfonyl) -3- (4 piperidinylnethyl)-1Hindole;

| uor 0-WOO30888Br ot hi en- 2-yl sul fonyl ) -3-(4 pi peridi nyl me@AUSMLAF3Bndol e;

| uor o- 1- (2-f |l uor ophenyl sul fonyl ) -3-(4 piperidinyl nethyl}-2Hindole; -48
WO U2/ US1832 PCT/ CIS01/ ~7938 6-fluoro-1- (3-fluorophenylsul fonyl) -3-

(4pi peridinyl methyl)-1Hindol e; and a pharmaceutically acceptable salt
thereof. 17. A nethod for the treatnment of a disorder of the central
nervous systemrelated to or affect cBEXRYPLBe18HT6 receptor in a patient in
need thereof which conprises providing said patient with a therapeutically
effective anount of a conpound of fornmula | a pharmaceutically acceptable
'salt thereof pgapéakacietd bfi aeytoBatyl 6l-di(%s flubdolAH-liMidolhea -met hod
according to claim 17 wherein sald disorder I,s a nood disorder, a cognitive
di sorder or ¥ihBebhydlsdy fsdihydrordd 25 -pyad i im 17 wherein
said disoyder is anxiety or depression. 20. The nmethod according to claim
17 wherein said disorder is schizophrenia. 21. The nethod according to
claim17 wherein said disorder is attention deficit disorder or nmenory

| oss. 22. The nethod accondi nh to claim 17 wherein said disorderi

by al cohol or drug w thdrgw .

6- f
6-f
6- f
6- f

O(COztBU)Z

A wmixture of 5-fluoro-3-(1,2,3,6-tetrahydro-3-
pyridinylmethyl) -1H-indole (0.53 g, 2.3 mmol) and di-
tert-butyl dicarbonate (0.55 g, 2.5 mmol) in 1IN NaOH(2.5

10 ml) and dioxane is stirred under nitrogen at room
temperature for 18 hr, quenched with water and diluted
with ethyl acetate. The organic phase ig separated,
washed with water and saturated NaCl, dried over MgSO, and
concentrated in vacuo. The resultant residue is purified

15 by flash chromatography (silica gel, EtOAc/hexane: 3/7)
to afford the title compound as a yellow foam, 0.46 g, mp

78-80°C, identified by NMR and mass spectral analyses.
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23. A pharmaceutical conposition which conprises a pharmaceutically
acceptabl e carrier and a conpound of -49 W O 02/ 051832 PCT/ USOL/. 17938
formul a Iwon2asbar naceuti cal ly acceptable salt thereof aP@resonmdm3Bn any
one of clainms 1 to 1.6. 24. A process for the preparation of a conpound of
formula T which conprises one of the followi ng: a) reacting a conpound of
formula RR CRLHZI (CRs~s)~ whereinn, W X Y, Z R, Rz, R3, R4, RS
and R6 are as defined herein, with an gpri_at e sul phonyl ati ng,

acyl ating, carbanoyl ating, thiocar ba&ﬁgﬁgé&ué—or al kyl ati ng agent
containing the group: Re_Q where Re is as defined above and Qis SO, CO
CONRz4, CSNR25 or CHZ ; said reactants protected on reactive sites and/or

‘on reactive Bubpaiabsan gfoagsta§wte'@l5r-e{d5-éﬂuomfdil_ﬁrm}§m};prot ecting

groups, to give_a corr ﬁpond , _b) removing a
‘protecting gﬁgz-g—fﬂ-gzq-g—eé&ﬁ' : ' 6 832 v. R1V

S pyridinecarboxylate

A stirred solution of tert-butyl 5-[(5-fluoro-1H-
indol-3-yl)methyl] -3, 6-dihydro-1 (2H) -pyridinecarboxylate
(430 mg, 1.30 mmol) in tetrahydrofuran is treated with

10 NaH (60% in mineral oil, 78 mg, 1.95 mmol) portion-wise
under nitrogen at room temperature, stirred for 0.5 hr,
treated with benzenesulfonyl chloride (0.25 ml, 1.95
mmol), stirred for 17 hr under nitrogen at room
temperature, quenched with ice-water and diluted with

15 ethyl acetate. The phases are separated and the agqueous
phase is extracted with ethyl acetate. The combined
extracts and organic phase are washed with water and
saturated NaCl, dried over MgSO, and concentrated in
vacuo. The resultant residue is purified by flash

20 chromatography (silica gel, EtOAc/hexane, 1/9) to afford

the title compound as a yvellow solid, 350 mg, mp 63-65 °C,

identified by NMR and mass spectral analyses.
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R QR8 Z° | (CRSR-6)n PCT/US01/~7938 wherein n, Q W X R, R2, R3, R4,
R5 R6, and Re are as defined herein and at of Y and Z' is NG where Gis a
pr ot ecti ngoge/osns3z o gi ve a conmpound of formula (1) wherei iPCY/R01/27938 NH;, or
c) alkylating a compound of formula (1) as defined in claim1l wherein R or
R21 is hydrogen with an al kyl ati ng agent of fornula R L or RR1-L wherein L
is a leaving group, such as halogen, and R and R21 are as defined in claim
1 excepting hydrogen to give a correspondi ng conpound of formula (1) ; or

d) converting a conpound of fornmula EXPMBER| #d a reactive substituent group
to a different conpound of fornula |I; or e) converting a basic conpound of
formula (1) to an acid addition salt or vice versa. -51 WO 02/ 051832
"PCT/ USOL / 7988eBBrafibh06 €SS - FOliokBe 1P(pRahLIsaN fohyd ) carpay2g 5Qf -f or nul a
la' '~ R21 (|a wnerean|s Nor CRS” X'1° s Nor (RO~ R, RZ and R9 are
each i ndepenfiehrE )+ prshdioyimetiel) - 18rindelech 1 4ANRL5R s,
"SORm NR2eRi S, CR20 or a Cl- CGaI kyl, C2- CGaI kenyl C2 Céal kynyl ,

C3- C6eycl oal kyl , cycl ohet erpal kyl , Cl1- C6al kanoyl , aryI or heteroaryl group
each optionally substitutjed;,ymis O or an integer of 1 orf?2;

hal ogen, or a Cl-C6al kyl N\ ClxCsal koxy, aryl or heteroary p each
optional ly substi R8 |1§ an optionally substituted Cl1~Coal kylig aryl or
het er oaryl gr OOy FZN\ RL3 and Rz~ &HgORach i ly Hor an
optionally subst |ed/d - Csal kyl, Cz-Tearkenyl , Csal kynyl ,

C3- C6cycl oal kyl , “ycl Phet | kyl, afif or heterdary"Ngroyp\Rl4. R's i RL6
~Ra. Rs. Res ~ R2sO are each ' independent Isgp2 -C4 al kyl ;

and
5

A solution of tert-butyl 5-{[5-fluoro-1-
(phenylsulfonyl) -1H-indol-3-yllmethyl}-3,6-dihydro-1 (2H) -
pyridinecarboxylate (320 mg, 0.68 mmol) in methanol and
HCl (1M in Et,0, 1.0 ml) is heated at reflux temperature

10 under nitrogen for 18 hr, cooled and concentrated in
vacuo. The resultant residue is treated with ether and
filtered. The filtercake is dried in vacuo to afford the
title compound as a brown solid, 211 mg, mp 96°C (dec.),
identified by NMR and mass spectral analyses.

15
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-52 W O 021051832 PCT/USOL/-1t7138 Rz1 is H, CNRz6NR2~R28, or a

d - Coal kyl, C3-Co6cycl oal kyl, cycl oheteroal kyl, aryl or heteroaryl group
each ' opvOoOme31By2 substituted whi ch process conprises rea®dIgoa4tssmpound
of fornmula IVa G (1Va) wherein G represents a protecting group and W X, R1
and R2 are as defined herei nabove with an aryl sul fonyl chloride, RBSOzd,
wherein RB is as defined herei nabove in the presence of a base to formthe
internediate of forrmula Va;, av2~g (Va) deprotectlng the formula Va conpound
in the presence of an acid to gi veEXMEPERBPBBNG8of fornmula la' wherein Rzl
is -53 WO U2/ 051832 PCT/USO 1 /7938 H and optionally reacting said
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Using essentially the same procedures described
hereinabove and employing the appropriate indole
substrate and arylsulfonyl chloride, the compounds shown

10 in Table I are obtained and identified by mass spectral

and NMR analyses.
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] ca] ca] ca] ca] ca] ca Bk
o%&* . 8Hst rwxyz~{vqgi d\We [VIgb] X]]] caD3 ca] caD0] ca] ca] ca] ca] ca] ca] ca]ca]ca]c
a] ca] ca] owale/aidal cal] ca] caDLV] ca] ca] cal] ca] ca] ca] ca] cal] PLTA084MB8 . 8Hst r w
xyz~{vqi d\We [VIgb] X]]]caDg ca] caD0] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]c”
a] ca] cal] cal ca] caDLVJ cal ca] cay c] cal ca]c™a] calU caUca ! Tta| 29

Y,"10%!'& ()-! pY,"' 10%<& () Y 10%&' ()- pM 10%& () -
@/I 10%9&' ()-!1% M 109%<<& () - é

'Q 10%& () %IQ‘?L@%:%P%?D‘EP@ 0@&%2%?0‘5@‘1@%:& F?euﬁg%%ﬁ E‘)’e(ﬂ@tEF@
Q 10%& () - o<g& ( %
Q 10%& () - uQ a8’ (%é uH‘% \Jl’%%%%(%oﬁqgi%%ﬁ%@uw g,g /E%S% ?il?%
" Q 109%& () mm%&»(regr@amgamalpasoww@aupumts w1th a
Q 10%& u' &Q 10%x& Q 10%& u' &Q J0%& u 10%<& u?@\st uxn"?
Q 10%<& 8 @W@é%l@fqu@%é%d’@gm% Yie %311%8@1& the u§ f and

Qe ) R BoTabtr o et SRl Tkt W Tomeee) - ueunc

F110%, & O)ridDts L&lﬁLlLrl@é,rLfe@(‘ceséﬂ% L&hé) o8 dQ0E&HOInts QG d0%& () -u8
’\|[:uhG fle%< &/é L0% & () -Z i 1090Z+D8 ()7  SSI 109%, & () - |

L 10%, & () - Ptotbege Homwllnc R[thpG Cr ggluel dopidesgrminedg andodghe j & () -z
S$109%, & () y# 109%, & ()- d&& 1090k, D& ()- _&&! 109RJ)?& ()- $| obUs
BY&&100 k, " &7() - 10k, 10k, 10k, & 10%, & ()- /' T0%+p& ()- " I' 10%@ +@

& ()- K&S): Mabee 8i6)dStethined Ba=adonmon) the100klawips SI08RiGNE)- S
10%, & () Lyt109%, & ()- Y&10% & () [ \ fV 10%1 48 ()-

% 10%&1%3) o %' 10%0/&()‘@ Il%@/ckjl ?) ﬁ(’ﬂ%?

glO‘i/o(i)f/c& (k)\gcx,?&gere/ﬂi\@\%ﬁé &Qiicé@klati@%o& the r%lég%&vé)ligahd

used and Kp is the dissociation constant of the ligand for
the receptor, both expressed in nM.
Using this assay, the following Ki wvalues are
15 determined and compared to those values obtained by
representative compounds known to demonstrate binding to

the 5-HT6é receptor. The data are shown in Table II,

below.

Table II
Test Compound 5-HT6 Binding Ki
(BEx. No.) (nM)
6 12.0
7 1.0
10 13.0
18 8.0
19 162.0
20 2.0
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%' 109& ()- % '10%k, & ()- /<L|[:NA410 IS '10% X, & ()-&
1S 10%& ()-& TS T10%5 & ()-& IST10%) & ()-& &0 & () -
&10%X, & (WOPRPSIIUI0 1S '10% " & ()-& IS ' 10%D * 08 () - KCTVESO1/AT38)
& ()-& mlS '10%Rb& ()-& 1S '10%K & ()-& p IS ' 10%*
& ()-&+U [ NA410 F 3/ &10%&' ()-9 '3/ &10%K, & ()-9 3/&10%& ()-9 1S '10% +
&()-& 1S 1040 & ()-& % 1S "'10%W & ()-& *PvU4 @O%, & ()- "10%, & ()-
/1 10%, & ()- &10%, & ()-10X, 10X, 10X, @ 10%X, & ()-POhC|[:vUW4 vy GLO%, & () -
d&l 10%k, D& ()-f/ y- 10%, & ()- yOh&L.e& LD -cSPE19N & ()-G
d&9" 10%X, D& () - OGN Ug M ompdu i & () - U 107 Sqd Bindtg H 0 () -y
y(@10%, & ()- | Y'"10%A & ()- Y'"10% k, ~ & ()- U obU4
‘9109, & ()-10k, 10k, 10k, /(Ex.10%4 )& ()- 710%, & () -__ 6&102K, & ()-M

3'10%k:&'()-|[:bU§ "}O%X,&'()- sslp%x,&'()-/ 31p%x,&%&%: @10@g+&f()-
@OW& ()- 10%K & ()- " |[:bUAL 10% & ()-y 10%K & ()-/ fb%x,& 0O)-9
y10%) & ()-g 3010%K & () - )%9%M,&f()-4CMY[:bU4 " 24.0
93 19.0
4 13.0
25 18.0
26 17.0Q
o 29.0
28 3.0
Comparative Examples 5-HT6 Binding Ki

Clozapine 6.0
Loxapine 41.4
Bromocriptine 23.0
Methiothepin 8.3
Mianserin . 44 .2
Olanzepine 19.5

Ag can be seen from the results set forth above, the
compounds of the invention demonstrate a high degree of

affinity for the 5-HT6 receptor.
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MLO%r& ()-! Bl MLO%X, & ()-!/ | MO%& ()-! | MO ()-! | MO%& ()-!
3"910%, & ()- !'!'!|[:bW ;109K & ()- U MO%*"& ()-!/ LI MO & ()-! |
MLO%T&' ()WO 020518810% X, & ()-! B | MLO%X, & ()-!!!1 1111 " WREITUS01/47938

ry ' 10%) & ()- f+109%, & ()- "&L0%, & ()-

91092, & () - 10X, 10X, 10X, sl 1096, & ()-w'"### $y$|[:yX7 r Y ' 10% ' & ()-
YI10% 2 P& () Y 10% ()- 1Y T 109%*& ()1 1 Y 109 & () -

m Y 109%9%& ()-y$SAUK&~' ' " | [NA4102, 102, 102, @109%R, & ()- “f "10%& ()-
fr109R, & ()-1 d@ "10%*& ()- WY 109, & ()-'' ' 9()|[: NA410

/" 109%+HH () - GF h” 109%k, H&Q‘{ G+{ P" 109$& ()-G+ 3910%, & ()- M
10%-& ()- &THRRAt % PHAJMED, .| [ NA410k, 10k, 10k, ,: 10%, & ()-

"d" 109D+ D& () - G+ h"10%+ H&' ( -G+1 d"10%)k D& () - G+

d" 109 D&’ () - G+ 4 @& ()-2% 0%V ' 1098, & () - 2%
Ba fgt()/o &'8 B %oé"@%}lh@tﬁ@ %ﬁ‘B‘g‘gg&'() )9100/62,&'()-/!00t (1\)m
22| [ NM10 86109, & ()- y/ 109, & ()- & 10%. & ()- OY ' 109%, & () - 2%
2V 10% & ()-2% .Y ' 10% & ()- Z%2B2C2D2E2V26222v U4 yL 109R & () -

@LOMR & ()-  "109%R & ()- &LOWR & ()- 182, 02,
; 109, & ()-230334: 55| [: vU4 hg'" 10% 18| & %e&+& () -

& ()-56667! 7TWI| [: vUs
9. 109R & ()- f,10%R & ()-

Lont 109R & ()- 9nt 100R & ()- @y1030
)- 3"9109R & ()-

fYAMIOWR & ()- 1 10%R & ()-
_9""109%&R &&' () - V\F77777777VU4
910%R & ()-10R 10R 10R : 109R YU L57109R & ()-78H888Y99| [: vU4
dLF! 109%R +& ()- y10%R & ()- 1RMR ()- z 10 & ()- z 10%& ()-
S1I0MR & ()-9: X ::<:i:|[:vU4 RO#! 109 ( Wo#! 10%) && ()- s!s10WR & ()-
3109 & ()- L9I10WR & ()- f109R & ()-i Q- To<<| [ VU4 FI@OWR & ()-
W1@OWR & ()- ts/10%R ;& ()- 9.110MR & ()- ,10R & ()- 9,
1098 & () - S<<<<<<<<=vU4 fz10% & () D" 910% & ()- 910% & () - 10R 10R 10R
C10UR & ()- L5 109R & ()- =.=b=====|[:vU4 f10% & ()- f10% & ()-
$SI10% & ()-  F10% & () - £10% & ()- sSF10% & ()-=>H>e>>>>|[: vU4
fMLO% & ()- Whenense& ()- f10% & ()-
is SO,, CO, CONR24, CSNRys or CHjy;

is N or CRy;

is N or CRg;
is NR or CR10R29;
is NR,;; or CR;1Rze with the proviso that when Y is NR

N oK X = O

then Z must be CR;;R3; and with the further proviso
that at least one of ¥ and Z must be NR or NRj;;

n is 0 or an integer of 1 or 2;

R and R;; are each independently H, CNR,sNR,7Rzs, oOr a
C1-Cgalkyl, Ci3-Cecycloalkyl, cycloheterocalkyl, aryl
or heterocaryl group each optidnally substituted;

Ry, R; and Ry are each independently H, halogen, CN,
OCOR12, COzRi3, CONR23Rz3, CNR1sNRisRis, SOnRiv,
NR1gR19, ORzq, Or a Ci-Cgalkyl, Cy-Cgsalkenyl, Csi-
Cealkynyl, C3-C¢- cycloalkyl, cycloheteroalkyl, Ci-
Csalkanoyl, aryl or hetercaryl group each
optionally substituted;

m ig 0 or an integer of 1 or 2;
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3°10% & ()- f10% & ()-  910% & ()->7$2229???|[:vU4  $10% & () -
f#-10% & ()- '10% & ()- f10% & ()- 9@0% & ()- yl0% & ()-?2??1@ @@@ | : vUs
. 109% & ()WOfp/NdB3s & ()-  *10% & ()- yS)10% & ()- ' 10% & ROTUS01/47938

L & 110% & () - @ABA<AXAA [:vU4  7f10% & ()- 6!10% & ()- 410% & ()-
y210% & ()- 31-10% & ()- y/-10% & () - AAAAAAAAAVUA  sFL0WR & ()- 109R & ()-
F'&I0UR & ()- &LOR & ()-10'10' 10' ;, 10% & () - AOBCBEBBBB] [ : vU4

109R & ()- 109 ()-z @109 & ()- @L09R & ()- 109R & ()-

109R & () - BBBC. 0
109 & () 555G GLOGS WMar AOURE (hazpdROBall) m, BMOUESK (1= aiRs O

&LOUR & ()- h' &L0%K Pk 1(5—‘411%31@@%}@} (5% ROARR Re) “@@'gmefbvm

TLOMR & () - 109R &ddgetfﬂeixowtaq (e Slt@m%% SH)cH tRdP%hse (AtZached
10994& () - DDDDDDEEFYX7 . | : ' 10%> q%' |:'10% & ()-Z ™910% & () -

L10% & ()-10R 10R 16R 1566 é‘a(%% PHBERFWE| [ yX7  010% & () -

ff10% + & ()- ffRO%UMEX'R;) aral@%:&' (heepehdB®-&yv( - oxr an optionally

S10% & () - WP\ FeFG' GGT " F+F" 109%Q+& () - 3
&, 1 1008 ()- U& # ! fgq%t&“ tefi goé‘%{%ﬁ%‘iﬁ%%&' ()- del-glJrZH I(-zaleHcHquHHzY8
"&10%, & ()-- 9TOPALE&H )haﬂ@gf@l,,l@)li PO%n &CE3 1 k@ 1094 & s)lkoxy, aryl or

710% & () - HHHRI 11 aJ
L 109 &'(%) g 10%?(' ('{e\é%ﬁlr ey F“e% ﬁ%@%ﬁi Sq]%si%%%f())%( & ()-

3@&L0% & ()- | Re 1Gugan &E(t)mnall'tn tﬁ&?U(t)e rﬁr‘%@%{yl&' gyvingT
109, & () - GMVIVNNY NNYRASEQ G Ty 1V Sh@S6p’ () - 10% &' ()- flO% & ()- "&l0% & ()-

0 ' 00 0 " '
08 ) XML I, RITLE et OIS O
9/10% & ()- @ 10%)#Ia&5()t(z)oﬂa1]@; I]sﬁ%é;/t@,t@t—dd e-1R8d By 1) glrou?g@ 1%%&' ()-1 OO
a1 Int0% & () -~ E0nE (1 CROVROCHD Pt do% LV 1ofF ety -
"910%" & ()- L10%' &HHidreliy rbapimsted )CiFgsalkyl, Cz-Ceal enyl

Cy-Csalkynyl, Cz-C¢cycloalkyl, cycloheteroalkyl,
aryl or heteroaryl group;

Ri4, Ris, Ris, Ris, Rio, Rzs, Ry and Rpg are each
independently H or C;-Czalkyl;

Roo, Raz and Ryz; are each independently H or an
optionally substituted C;-Cgalkyl group;

Ras and Rys are each independently H or an alkyl, aryl
or heterocaryl group each optionally substituted;
and

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

a pharmaceutically acceptable salt thereof.
2. A compound according to claim 1 wherein n is 1.

3. A compound according to claim 1 or claim 2

wherein R; and R; are H.

4. A compound according to any one of claims 1 to 3

wherein Q is 80, or CO.
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10% & () - ZHPf QQ RRSKS| [: }\; 10X, #10%' & ()- @10%" & ()-y " |! 10%0H& () -
L' 11109 & ()- hLS'10%& ()- ) P*LS'109&& ()- KSRSUSZS[ S\ S] S| S| SvU410
y10%s &8s & WP02/8318958s8&' () - 10?' 10?' 10?' ; 10%" & ()- Ly& 10%PCE/YPIHT938

& ()- ,YI0B & ()-
L109%6&s& ()- "1096&s& ()-) 2, 109%R?& ()-SSSTTTT|[:vU410 0&LOYRE ()-:
810%8&s& ()-: :&10%&& ()- ~!10%&s& ()- ,L10%:& ()-q)

99109%%" & ()-| SSSSSSS| [: vU410 *, L10%& ()-g #, Y10%G ~

', L109%08Q% () - gT" TATTTTT| [: vU410 109%y: Y& ()- s109%

&s& ()- | 10%s

&s& () -

31- 10% %& ()- B1-A109pPernd) aycordingsReLARY- PIETPTTFERLMS18968s4 () - &

09 () - 5858 ():.3. @00 () 10UE RS &
Tooee () Tr G ST 5 an e B G
'910% & ()-10s&s10s&s 10s&sz109%6&s& () - KUWWAKZ| [ : yX7

h&9" 10%A) & () - # h&9" 10% &'é) # &9"1096+& ()-#1 y 10%
1, 10% & () - ZZb[ D\ A RO NRFoBEEOT 4183050 82 Y- PDE1O

) -
% & ()-)

10% % & () -)

10% r&9"10% & ()-#

& ()l- s
f16la@reod, ko

89" 10% & () ~fHlefe B9 4006 &%) - #5 W &9" 10%& ()-#Na\\>""/ _@][: bU4
L ISM10% & ()-0 0 1'SM10% & ()-0 , 1 SM 10%- & ()-0 P’ | SM 10% +& ()- 01
| SM 10% & ()-0s "&10% & () - @ PaRbcccccec| [NA4 110, 10,10, @10% & () -

TSt ol oty R BEER AT morsirabie

% | SM 10% & HydwogdSM 10% & ()-y, 1 "&10% & ()-s

&10% & ()-ggChhkij'j"j|[:-410, ,;10% & ()- # | SM 10%/D* Y& () -y,

TISM10% & ()-y, 61 SM 10%Kn+K& ()-y,1 "I SM 10% & () -
"1 SM 109%+& () -V,4 ] #h SL2shGhE ; Y&, ( Lz
F-10%" & ()-(291360%4 ?(#@%b%&l JQ Jéé%?ﬁf%%%o, :%38%*33
& ()- Z ,"108e181) -/ iZd CRLBWR ()-m "10%' & ()-
ygl0%+' & ()-SITIHTTTTTmyX710, mO%W& ()- s 10% & () -
Kl & &10%X, X& () - 10+ 10+' 10+ 10%+' & () - mmoooo| [ >yX71

y,s .
&I 0 18

@ &z&10% &
0, &G 10% &

(-

1

0% & () -

% +

()-
0O- .

10% & () - _s$10% & () -nPsShPduid 43cdrdsdd 086 * &) one of claims 1 to

s! F10% & () - ooooo00p>py X710, , @ 10%' & ()-) "&10% ' & ()- f10%' & ()-
&10% ' & ()-Bowberedn %2 is NRg.
10. A compound according to claim 9 wherein R, is
hydrogen.
11. A compound according to any one of claims 1 to
7 wherein Y is NR and Z is CH,.
12, A compound according to any 6ne of claims 1 to

11 wherein Rg is aryl or heteroaryl; said aryl and
heteroaryl groups being optionally substituted by one to
3 substituents the same or different selected from nitro,
cyano, thiocyanato, cyanato, hydroxyl, alkyl of 1-6
carbon atoms, halo(C;-Cg)alkyl, (C1-C¢)alkoxy, halo(C;-
Ce)alkoxy, amino, (C;-Cg¢)alkylamino, di- (C3-Csalkyl)amino,
formyl, (C;-Cgalkoxy)carbonyl, carboxyl, (Ci-C¢)alkanoyl,
(C1-Cs)alkylthio, (Ci1-Cg)alkylsuphinyl, (Ci-Cs)alkyl-
sulphonyl, carbamoyl, (Ci-Cs)alkylamido, phenyl, phenoxy,
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10% & () - >pEpGpl pKpqg2r | [: yX710, r9l10% & ()-' mdl10% & ()-' "~ 10%' & ()-
110% ' & ()-1 910%' & ()- %t10999%& ()-Y2rjrrrrrrrrcvi<10, 10 ' 10
(10 ' ° wWOMRHs®3L)-t110% " & ()- S;10% ' & ()-1 @B(y 10% 'PGR/(PIANTSBE 10% Wb
& ()-'rrIsNszs\s"s|[:VI<10, &l0%& ()- F 10% & ()- 10%*& ()-m
&$510%&'()-1 @ &z&10% & ()- kl &&10% ,f& ()- ~s s5tBuuuu|[>WVI <10,

10% & ()- ,:10%& ()- &S&10% & ()- 7s'10%& ()- 1 _s!10% & ()-

Y 10% & () - uuuuuuuu@yX710, ,1 M 10% & ()-) 3-10% & ()- 3"&10% & gg

&10% & () - 10 PE®Z1T, 9 MEIUAYE: TY @IBUASAORA 2\ C Yodratee Toa Banbgarq )

% 10% & () f '()-1 ys10% & ()-
10% &?()-ZV, %%%ﬁn%%%f‘%@yﬁ%%p%'g?\mo%’&' ()?9 ;()10% & ()- \-110% & () -z _fL

M10% & () - 1 U& "10% & ()- U& "10% & ()-oyqyrysytyyyyyyX710, s3S10% & () -
T10% & ()- ' @ &z&10% " & () -
I&z&lO% & ()-10,19; 10, %@9%3@}1(151 a?%‘i‘z’ﬁ{l{l% Foys‘&@em 2@"?6@”@&“(3‘ is

's' 109C+HE () 109%

10964 A& () - {?%T{{{?{g&#li%”’ Z&Jf%@% %)) f017tl i %(1101/?1 10%/ (1& () -z
10%(6& ()- éﬂtsé)aS@LﬂLQQ/@&b()I)ld“|p|r|t|||[ i\:10, p, 10%& ()-
10% & ()- 11t10% & ()- | & &10% & ()-) 3"910% & ()- 38—10%&'()-||}$~-|[:i\
10, ,410%& ()-9 "10% & ()-S nf 10% & ()-S nf10% & ()-S) | " 109 & () -

, 10%, & ()-zY81014. -10ﬂﬁk&mﬁbund3£c&89@ﬁ 85(to-claim 12 wherein Q is
8109R & ()--10, 10, 10, 810% & ()- @ 10% & q}z S@DG)| [ 2Y810,  LL 109%R & ()-
9l 109R & ()-5Qi10%R &S (}: Re 158427 qtiqrmeky stlftuted aryl group;

100R & () - Y8 D10V & (). M 3" 109 & ()- GOL
10% $& 8 S '1%@&*4‘?53”8%‘%% %ﬁlﬁ?i%f%ﬁg E&y&l(()z% & ()- v
-10R'10R'10R'10%?'&() @109R & ()- f@I0MR & ()-T

89F109R & ()-Y[1bhy|[:fY810, _ M. 109 09@%& () - 9R,10% &
*s10% & () - 0 | [1%)%% () -PpSyRREYAL: ??C"Eé"r%‘%f?&ﬁ}al‘“nﬁ %%%H( 520 fe0-

h9"10% & () - &4 r,1 0% &i1() R, 103431 & ﬁror{&ﬁé&&ﬂstﬁ@uté@%ﬁyi)g%&ﬁlo
&0 & ()--10,10,10,910% & ()- @1 /0&(% "10% R
and ---- represents a single bond.

1l6. A compound according to claim 1 selected from

the group consisting of:

5-fluoro-1- (phenylsulfonyl) -3- (piperidin-4-ylmethyl) -1H-
indole;

5-fluoro-1- (phenylsulfonyl)-3-(1,2,5,6-tetrahydro-3-
pyridinylmethyl) -1H-indole;

4-{[5-fluoro-3- (4-piperidinylmethyl) -1H-indol-
lyllsulfonyl}aniline;

1-[(2,6~-dichlorophenyl)sulfonyl] -5-£fluoro-3- (4-
piperidinylmethyl)-1H-indole;

1-[(3,4-dichloro-2-thienyl) sulfonyl] -5-fluoro-3-(4-
piperidinylmethyl)-1H-indole;

5-fluoro-1- (1-naphthylsulfonyl) -3- (4-piperidinylmethyl) -
1H-indole;

1-[(3,4-dimethoxyphenyl) sulfonyl]-5-fluoro-3- (piperidin-
4-ylmethyl) -1H-indole;
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& ()- wo"10% & ()- i{|[:fY810, O9G10%R & ()- 0SS10%G#6& ()- 109%7&& ()- S

y109R & ()- "&L0WR & ()- 109R & ()-cp{{Z9f Y810, 19" 10WR & ()-
$109R & (WO 025B8%&' ()-y GO 109R & ()-y! 29! 10%~& ()-y  PCT/US01/47938
WL0UR & ()-sxz|[>f Y810, 109R & ()-M @109R & ()- 34Z109R & ()-3 v

1109R & ()- OY . @O0%8| S& ()- Y . @0% & ()-z|}~gkyX710, 10%, & ()-) ,
"10%R, & ()- , "10%, & ()-

L1092, & ()-10R 10R 10R Y+ 1ow & (%} ny |{ x710 " (10%, & () -

&SF109) & () 4~ ¢ @rovkuqerey3- (ipepi@iny4 ~vingohyk) ¢ JE-Lagod-& ()-|[: yX710,

Y+s' 10% & 45/ 10%+ & ~ @09, & ()-1
@;'Slow,&'gg- é’i}%&é@@%ﬁ%%ﬁmm@é T0% & )()102 102, (102, ()10%’2,&'()-y

109, & ()- @-10PR B yJro- 3{+spj].p)%:tc&tx(t)4 ﬂmﬂh 1X10H- igd610% & () - -
@ov & ()- s&lO% 31%) s- 109% & ()- "&L10% & ()- |[:j]<10, \
- 10% 2 \ & ()-- S%Ofé? oliggie ()- S10% & ()-y 151004&]&'() y

"MBLO9EA&! () - yl—"'(}?f?érlﬂy glfﬂ@@nyﬁcf#310?/&15411@@@%83@&% ﬁ{#;ﬂ%ﬁeg
10% & ()- Z"10%Z'"Z& () 0% & ()-ejl mo}z & ()--
10% & ()-- &100% &18(1)1'11'—1!301&1@1&@1'1}!79)163/6 oiperidine wlr)nebwitme
&R 10%* &' () - - i% O%B&T() 501 9nl0% & ()- el 9ml0% & () -

4-{[3- (piperidin-4-ylmethyl) -1H-indol-1-
vllsulfonyl }phenylamine;

1-[(3,4-dichlorothien-2-yl)sulfonyl]-3- (piperidin-4-
ylmethyl) -1H-indole;

~ (phenylsulfonyl) -3- (piperidin-4-ylmethyl) -1H-

pyrrolo[2,3-b]lpyridine;

1- (1-naphthylsulfonyl) -3- (piperidin-4-ylmethyl) -1H~
pyrrolo[2,3-blpyridine;

4-{[3- (piperidin-4-ylmethyl) -1H-pyrrolo[2,3-blpyridin-1-
yllsulfonyl }phenylamine;

1-[(3,4-dichlorothien-2-yl)sulfonyl] -3- (piperidin-4-
vimethyl) ~-1H-pyrrolo[2,3~-blpyridine;

6-fluoro-1- (phenylsulfonyl)-3- (4-piperidinylmethyl) ~1H-
indole;

6-fluoro-1- (1-naphthylsulfonyl) -3- (4-piperidinylmethyl) -
1H~indole;

6-fluoro-1-(3,4-dimethoxyphenylsulfonyl)-3-(4-
piperidinylmethyl) -1H-indole;

6-fluoro-1- (2-chlorophenylsulfonyl) -3- (4-
piperidinylmethyl) -1H-indole;

6-fluoro-1- (5-chlorothien-2-ylsulfonyl)-3- (4-
piperidinylmethyl) -1H-indole;

6-fluoro-1- (2-fluorophenylsulfonyl) -3- (4-
piperidinylmethyl)-1H-indole;
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Pl Onooad& ()- *I "10% & ()-oY" " avU410 L@ z&10% & () -
| z&10%@ @' () - 10, 10, 10, ,;10% & ()- Z& 10%w& ()-- U 10% & ()--|[:vU410 L
y  10% &WP02041B824 (& ()- PL! 10% *& ()- s!10% & ()- SLOY%PET(YS01/47938

\10% *& () - G$[ " bdefgcVi<10 L 10,10, (10,10% & ()- 10% & ()- ,:10% & ()-

&+ &10% & ()- dL& 109 & ()-gt |[: V<10 L FS10% ()-z 10%" & ()-

:1099' & ()-Z "&10%' & ()- 10%' & () 8109%%' & ()-$mM[:VI<10 L @10%" & () -

109%" & ()- L!109%&&’ ()- hLl 109" & ()- ! 109%%' & % 3940%&& ()-BU [:VI<10 L

of 109" & ()&-fluonge- &3 ¢§lyonrprhenpdguliopyly -3t ibor' & ()-z

Lf & 109%' & () -z 0 & 10?' 10?' (107",

109%" & ()- | (123%71%%’ 4 1@}5‘“%%3@ 1%1 %%401%/6 #%%6 A|(% j1<10 L (

'PL" 10%@ @& (3 -pha@ehad@%?wauy 2368BL &S - sallOVEErEDE . MLOWIR: () -

@M 10%08& ()- AE&).|[:j]<10 L ,:10%" & ()-- L(109%" & ()- FIBL0%" & ()-
Lt 10% && ()-m LLnt 1099 & ()-m &9ml0% & ()-.0123BQayX710 S, 10% & () -
TOLONC & ()" 108 () SAOREKGEEL)- 102 02:102,050% 8 ChrhL Y10

@ 10%' & () - %210%< & ( B o& ()- YI09%R& () -

fS10%' & () -4 1@ervousl@%$e@ t3lanedxte ¢¥- Ef@@@%ﬂ E.Y( )chef 5-

igg%‘/si‘sé)dlﬂ%l%‘g‘%%é‘?’f ) e sPaB e oL YEhd, snbRER2 B S SomBea® O

F3Z10%8&s&' (Prd3idii¥s &s#d ) p&BZaNYEEsEh (- thdDePEa&itaily é@%’ﬁ&ﬁ&vé)
10%s&s& () -/ CKL YOy X710 F3Z10%&s& () - F3Z10%s&s& ()-FBZIO%S&S& ()-)?~
XF3Z10% &s & FNUB7 1986BsROTPORT nBE viYoyyaol @ pharmaceutically
F3Z10%s&s&' (Js

XFSZlOWS&S&'%S%:%f&ﬁi%)Eg%g?// %‘éialmed in any one of claims 1
F3Z10%6&s& (Yo FBZ10%6&s& () - F3Z109%8&s& () -) ?~
XF3Z10%8&s&' () - F3Z10%8&s& () -yY9y X710

F3Z10%s&s&' () - F3Z10%&s& () - F3Z10%8&s& () -) ?~

XF3Z10%s&s &' () - F3A 0 %8s &) hoyy Boaddiding to claim 17 wherein said
F3Z10%6&s& () - F3Z109%6&s & (% F YéO@& & (0)- N di 4

XE371 0% &S & :5 HokZsd ?oé er,’a cognl ive disorder or a
F3Z10%6&s &' (notsl1fPessdet) - F3ZlO@$&s& ()-)?~
XF3Z109%8&s& () - F3Z109%8&s& () -yY9y X710

F3Z109%6&s& () - F3Z10%6&s& () - F3Z109%8&s& () -) ?~

ég%%égg§§2f1§ng qsﬁﬁié-égpégioéﬁ%gggggé)go claim 17 wherein said

XF3Z10% &s & d)sdBIaPWs8hk) e EF adhilyydyxEion.
F3Z1096&s& () - F3Z1096&s& () - F3Z1096&S& () -) 7~
XF3Z109%6&s& () - F3Z109%6&s& () -] yyYIyX710

F3Z10%&s& () - F3Zi99$&§§e(%eEﬁZéOa@§§§d£ﬁ%)80 claim 17 wherein said
XF3Z10%s&s &' ) F3Z10%s&s &' () ZY<yX710 108 & ()- ,;

109 & () - F3ADseRder (4s)9chizophrenia.

21. The method according to claim 17 wherein said

disorder is attention deficit disorder or memory loss.

22. The method according to claim 17 wherein said

disorder is caused by alcohol or drug withdrawl.

23. A pharmaceutical composition which comprises a

pharmaceutically acceptable carrier and a compound of
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XF3Z10%&8s& () -F3Z10%&s& ()- vU410 @O%@E&@ ()- "&LOU@E&@ () -
10%E&@ () - 910%a@E&@ ()-10!10!'10! ) OMIOB & ()- ",Db|[:vU410 "10% #& () -
S&10YEE@RO(RAOSBIA0VEER@E () - 3"10%W & ()- S10%AE&@E () - PCT/US01/47938

sf 10%aE&@ ()-?M|[:vWU410 f)"10%E&& ()- f' @ 10%@AEL@E () - #! 10%@E&@E () -
#110% & ()- fF10%aE&S@ ()-Y "109&@9@&f()-(a;KPCRS‘|ObU4lO

&109%&& () - 10@5&@.0@5&@.0@5&@ 10%@&@ ()- aY96 10% E& & () -

Y/ YA0N E& & ()- f)"10%aP@ ()- rH A\ |[:bU10 #10%3$& ()-_ f#10%& () -

s' 109894 () - qu%;%lﬁﬂﬁg(a Q§§r@aqiwﬁﬁggk3y@?cceptable salt thereo%

3" 8109%88! () -3d YLNAELD 081081080y JOYBEL (s 1 "dQUB&. () - " 10%828& () -
109 () - #1098& () -E, | [: NA41010 10@6&.() 5 D'10%& ()-5 o.sF"10%~
0& ()-MjsF'10%!'j& ()-M "&10%W & ()- 9109 & () -, &LQ Z9NA41010 $ &' 3

S TS R A e (L RO

, 108 & () - DHordfifhd ) K hick STdiPrises one of the following

| @10% 28 & () - - p&&l @10% 2& & ()-| @10% 2& & () - p& @410% 28 & ()-1 @10% 2&

-& ()-sW410

I@&lO@éZ&r& ()-1 @®10% 2& & () -p& @10% 2& & ()-1 @10% 2& & () - p& @&10% 2& &
'()-xX@410

P&l @10% 28R () A @BIOBD & L IVPPEIBIDIEEMELF ) - | @L10% 28& & () - p&t T<410

P&l @10% 28& & ()-1 @10% 2& & ()-| @10% 28& & () - p& @10% 2& & ()-| @10% 2& &
() - 2pX<410

| @10% 28 & () - p&l @10% 2& & () -| @L0% 2& & () P&l B10% 2& & () -| B10% 2& &
' () - 2CDNRS\ asWr410 R,

| @10% 2&- & ()-1 @10% 2&- & () - p&k@LIOB@ &e()-| %10% 2& & () - p&l @10% 2& &
' () - abpuvxX@10 CRsR¢)y

p&l @&10% 2& & ()-| @10% 2& & () - p%\\ 10%/28- & () - | @10% 28 & () - p&pX=410

0

| @10% 2& & () - p&l @10% 2& & ()-| - & ()-p&l @10% 2&- & ()-1 @10% 2& &
'()-:?@B_svU410 |,s10% & ()- | w& OV em 10% & () - @0&&10&10& | , ;
109%&& ()- | f$@ 10%& ()-|[: vU410 P*g & ()-1 'gl0% & ()-1 1g10%& () -
uglo%WNg& ()- 110% & ()-M 10% & 1-M|z|[HvU410I Sf 109%d!1& ()-1 Sf 10%!

& ()-1 St 10%& ()- Sf 109! 6& ()- Sf 10% & ()- Sf 109%& ()-nvU410

S 10%& ()- | "&0%M& ()- 1910% & ()-10!10!10! 1S;10% & ()- " Sf

10%&' () - n@ |fhantdtit® n, W10 H ] & ()Ra,] Ra, Rz, R4, Rs and Re are as

defined herein, with an appropriate sulphonylating,
acylating, carbamoylating, thiocarbamoylating or
alkylating agent containing the group:

Rg-Q-
where Rg is as defined above and Q is S0,, CO, CONR..,
CSNRys or CH, ; said reactants protected on reactive sites
and/or on reactive substituent groups as required, and
removing any protecting groups, to give a corresponding

compound of formula (I);

or
b) removing a protecting group from a compound of

formula
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&LO%& ()- | 1° 910%& ()- | 9109 & ()- 910%& &% ()- | 109% & ()-:|[: VU410

|@( 109 & ()-TI ~ ,#109%!1& ()-1 ,#10%l& ()- | &ILOY& ()- ~ &LOYM4& ()-
© 109! &8DOpASBS [ - 410! | @109% & ()-1 1yy5109% & ()-1 | f PLOMWR1)938] 31
109 & ()- 1f/210%4 & ()- |f,10% & ()-MA410! | | @ELO% && ()- |, 10%& && () -

| @OY% && ()-y | "109& && ()- |109& && ()-10!10!~|[: A410! |s!109%& && ()- |
109& && ()- | F109& && ()-f | @FL0%& && ()-f | @LOY& && () - _
|, y109& && ()-!7%[: A410! F31' 10% & ()-Y F31' 1098& ()-VY |/ 109& && ()- |*
100& && ()- | S)109& && ()- |, SF109& && ()-S% +, -: | vU410 | BLOYR && () -

| MLOY& && ()- |"9109%& && ()- | 9109%& && ()- 10& &10& &10& & I ;

100@ && ()-!1S@|[:vU410 | |S10%& && ()-1 | fR 1008788 ()- | | f10%& && ()-|

1 S109%& &&' ()- |f 100& &&' ()- |fSS109%& & ()b [|[: vf410 I | (y&@0%& &&' ()-m
| 1y&@LOYRH&E ()-m | y&@L0%D D& ()Rm1 | (CRRI#10%& && ()- lys!zZ
109 && ()-M/U410 | "910% & ()- | 91N% & () /10& &10& &10& & |; 10%& && () -
FF1&10% & ()-3 FF1&10% q& ()-3 ?V| ¢ | S109% & ()-1 1S@10% & ()- 1Y
“10% & () -

wherein n, 9, W, X, Ry, Ry, R;3, Ry, Rs Rg, and Rg are as
defined herein and at of Y’ and Z’ is N-G where G is a
protecting group to give a compound of formula (I)

wherein Y or 72 is NH;

or

c) alkylating a compound of formula (I) as defined in
claim 1 wherein R or Ry is hydrogen with an alkylating
agent of formula R-L or Rj;-L wherein I, ig a leaving
group, such as halogen, and R and R,;; are as defined in
claim 1 excepting hydrogen to give a corresponding

compound of formula (I);

or

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

or

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

acid addition salt or vice versa.
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| 1S 10%& ()- 1Y L10% & ()- 1@0%& ()-@[[:vua10 | | @10% & ()-1 1Y
|

|
@O0%& ()- 1S3@0%& ()-1 1Y MI0%& ()- 1 @0%& ()- |1 yl0% & ()-";
pl [ vUALOVO 0b/@1810% & ()-1 1Y LIm 109 & ()- | @0% & ()- | PCY/GsDOIFBS () -
| S109%8 & ()- |Y 109 & ()-pH [:vU410 | | @, 109% & ()-1 Il *z109% & ()-
| @) 10% & ()-1 11 '10%& ()- | @10% & ()- | F $S10% & ()-Hf' | [:vU410 |

| @10% & ()-1 1Y Y4310% & ()- | @Y10% & ()-1 1Y 31310% & ()- | @10% & ()-
Y . GLO% & ()-' EJKLM vU410 | S910%&' &&' () - | S 10%& &&If)_

19" 1 109&' &&' () - 1&510! PorPYQLagRa T the WPrapRIR . 9 -9 | §: somRreupd of

|, 9! GLOY&' &&: () - 0% &&' ()-1 1Sl 109%& &&' ()- |, 10%& &&' ()- | @

1098 &8 ()ig‘%o,(rglf@logag "()-7R[:vU410 | |, y/ GLO% &&' ()-1 1SS, 10%& && ()-|
1, *GLOY&' && ()- | S 10%&' && ()- |, %Gl0% && ()- |S" 10% && ()-Q obU410

| &10%&' &&' () - 10& &10&' &10& & |, : 10%&' && () -NHE Yd0VA A& () -

| FA10%& &&' ()- 11110% && (R, r|[:bU410]] 1Y 1009&& ()- |'Y 10%R&& ()- |

| @LOY&' &&' ()- j"Y &10%' $& () Yz 13" &109%&' &&' ()-ouot | [: bU410 |
| F3#10%81 &&' ()- 1 @, 10%&' && @10%*& ()- | @10%&' &&' () -

|, 1098#8&& ()-z 10, 109& &&' () - 1 10% & () - -

1 910% & ()-- 10& &10&' &10& &Ll )- 1 109 && () -

F3#10% F& ()-|[:zY810 | " -1 10% & ()-y | 1098& () -y

| Sy10% & ()- BSy10%#& ()- IR0% & ()- ORf zY810 ~ Y3$10%')& ()-S If0
10% & ()-t 1S3+ 10% & ()- |Sy) 10% & ()=2881'S

(1a')

wherein

W ig N or CRy;

X 18 N or CRy;

Ri, Rz and Ry are each independently H, halogen, CN,
OC3Ri12, CO2R33, CONR23Rz3, CNR14NRisRig, SOwRi7, NRigRise,
ORyp, OY a C;-Cealkyl, C,-Csalkenyl, C;-Cgalkynyl,
C3-Cscycloalkyl, cycloheterocalkyl, C;-Cgalkanoyl,
aryl or heteroaryl group each optionally
substituted;

m is 0 or an integer of 1 or 2;

R, is H, halogen, or a C;-Cgalkyl, C;-Cgalkoxy, aryl or
heterocaryl group each optionally substituted;

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

heterocaryl group;

Ri2, Ri3 and Ry, are each independently H or an
optionally substituted C;-Cgalkyl, Cy-Cgalkenyl,
Cy-Csalkynyl, Cs-Cscycloalkyl, cycloheterocalkyl,
aryl or heteroaryl group;

Ria, Ris, Rie, Ris, Rios, Rz, R2y and Ryg are each

independently H or C;-C, alkyl; and
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10% & ()- |1 @0%& ()-zY810 110% & ()-- | "&10% & () --

| &10% & ()--10'10'10" "3 y10% & ()-s |;10% & ()- BKk|[:zY810 p

Y, ' 1099 VOP/@1832 ' 10% ' ; & ()- @, s10%' 6& ()- | fnl0% & () -PATUFK/ETIEY -

| @10% & ()-k % (| [>18110' y10% & ()-@!;10% & ()- 1Y,:'10%"& ()-@
109N 9N () - @ Y, 0 109%9&& ()-@u Y, 1 10% & () - @) * 8HbABLLD'

| @O%& &&' ()- | &109R&& ()- &LO09N N& ()- | "&10%&' && () -

| &109&' && ()-10' 10" |[:A8110 |L310%& &&' ()- | 110%& &&' ()- | @f 109& && ()-4

| 31098 &&' ()- | ReQoks & ymRisgﬁim &@Lrwt €Mqa}liwl],<1cjaececycloalkyl

| 910%&' &&' () - 10& &1 - - Y&, 10%& 100/ &&()

1 F&6' 109779%7& () - z&+%§]°§fﬁ’(?% e%)fé% 6% é%%@ré’(%%@‘é?

‘109& && O)- D&lO@ﬁ&o@t1oda1$¥ﬂ¥%&s&&u@ted«wnBI Fbadlng 13]c Fbadlng

23] ¢c" "Heading, 33]c" "Heading 43]c" "Heading 53] c" "Heading 63]c" "Heading

73] c" Headu%‘@@]%foe?—%%d?ﬂ‘ﬁp%f%sAF@?%‘FhﬂgtaPﬁPQ@PHEﬁ of formila

Font. $z) D/ 493AcEJOL\ PQ@Y” #gi | orsvx| ~n" f2Rr A, L) }+ "$&(*, . 02468: <>@BDFH

${()-.V2! 7- <>AD HNOUST\ & kPn"psDvy| p oB~+ (G&GB" $c/PU!mfy$'){,/>225VW79i;

<==>?@%ABCCDDFWFTHHaJNNNCICHPKSlSSTTTkUth@?cg jjInD>p2rr su@2zvoyy{{| Jvzk

eogUA. / WE (°\,Qan% pH tk(+ ! #$%& ()*+,-./0123456789:

<= >7@ABCDEFGHIJKLNNCPCRSTUVMXYZ[\]A abcdefg Innopqrstuvmmyz{|} ~6Ti nmes

New RomanAri al Courier New' h Root Ent r yWor dDojcune G

| "#$9&' () *+, -./0123456789: R,

<:>?@%BCDEFGHIJKLNNCPCRSTUVMKYZ[\ N Ta i Tkl mopqgr st uvwxyz{| } ~

#PUR' ()*+,-./0123456789: /’ ,

< >9@EBCDEFGHIJKLNNCPQRSTUVMXYZ[\
"HEUR ()*+,-./0123456789: X

< >7@%BCDEFGHIJKLNNCPQRSTUVMXYZ%_ A abégefghljklnnopqrstuvmmyz{|}~
"HPUR' ()*+,-./0123456789:

<= >9@EBCDEFGHIJKLNNCPCRSTUVWXYZ[\]A_ abcdef ghi j kIl mopqgr st uvwxyz{| } ~

(IVa)

wherein G represents a protecting group and W, X, R, and
R, are as defined hereinabove with an arylsulfonyl
chloride, RgS0.Cl, wherein Rg is as defined hereinabove in
the presence of a base to form the intermediate of

formula Va;

(Va)

deprotecting the formula Va compound in the presence of

an acid to give the compound of formula Ia’ wherein R, 1is
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" #$UR' ()*+,-./0123456789: ;

<=>? @GABCDEFGHI JKLMNOPQRSTUVWKYZ[ \ ] ~_" abcdef ghi j kl mopqr st uvwxyz{| } ~
" #39& ()WO,02/0318323456789: ; PCT/US01/47938
<=>?@ABCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{| } ~
" #$UR' ()*+,-./0123456789: ;

<:>?@\BCDEFG—|I JKLI\/NCPQ?STU\/V\XYZ[ \]~_"abcdef ghi j kl mopqr st uvwxyz{| }~

"HPUR' ()*+,-./0123456789:
< >’>@\BCDEF(H—H HAWNPORST: W@&c}:bmab@@ledgﬁormuﬁmoﬁqr stupexpd{ jvith
#PUR ()*+ -/

‘< =>7? GABCDEF G %W{\ﬁ(“ “H3f¢ d¥PGRE A Madpds Cdvwdy 28 Y

and Rp; 1s other than H.
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