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1- ALKYLSULFONYL- HETEROCYCLYLBENZAZOLES AS . 5- HYDROXYTRYPTAM NE- 6 LI GANDS
, This inwembi/syaes el ates to 1-Aryl- or PCT/US01/45389

lal kyl sul fonyl - het erocycl yl benzazol es useful as 5hydroxytryptam ne-6
ligands, to processegyfat preparing them to pharmaceutical conpositions
containing themand to nethods of treatnent using them 10 BACKGROUND OF
THE | NVENTI ONCo l e of formi n "wwmmﬂmﬁ tor |igandsare
potentially usegmmmﬂm W@ﬂ@@eatnent of a entral nervous system
di sorders such as anxie pre55|on epllepsymgbse55|ve compul si ve

di sorders, m grahngg og@ht l1\L Ghiys Q6 sz&@i@@gg}ssorders

pani c attacks 0TSO

T:Bgﬁ’TMIWt%rmm%ch as irritabl e
bowel syndrone. Significant efforts are bei ng made tounderstand the recently
identified S5HT-6 receptor and itspossible role in neuropsychiatric and
neur odegener ati vefunctions. To that end, new conpounds whi ch denonstrat e25a
bi nding affinity mmngtmafﬂﬁéﬁti@meptﬁélatesearmestIysaught pasdti cubarly
as potenti al n peuti cagent.s.-Therefore, it is bject of this
i nvention to&a&)ﬁ an guﬁt?t%& é’l’l eﬁ?&%ﬂléfs théﬁ‘sf iC 3 ents 0in
t he treatnenmydraxynﬂypﬂquﬂe1&H¢mgands rekatpdotesseafﬁhmteprbpathagS HT6
recept or. (pRBERALCAL LR S LMpRRiKOBAL? AR HRITR] hofisnand

. i zO renla

conp05|t|ons us e treat ment o sychoses (

anxi ety, or débﬁ@ﬁﬁhQQﬁ of treafpeayy 3edcy ROEMUSO11~ 5389 ( motor disorders
(e. g., Rarkinson's disease), anxiety, depression, obsessive conpul sive

di sorder, attention deficit disorder, or any condition which is known to be
related to or affected by the 5-HT6 receptor. 5 These and ot her objects and
features of this invention VBACKERCUME OBMEHRINVENTIOY the detail ed

description set f her gi nbe NT]I 1Q .The resent
i nventi on prOV|deg{§E55H§§h 5$ﬁ%%r IR s %ﬁég§§(1 Saher ei n
A is C, CR ozaore gobértsiaQRiy u;aeﬂ\l;l ¥n $heRS meatvheritt i taemmdnarsm)ﬁ hat when

X is N, en Al

Cl1- Ceal kt(%?(ycaC%bony %e%ugqéggﬁekn{ %11|é‘&g&r$ dngq C% %aeitly nyl or

C5C. , cycl ohetdemss=gioryr R laRSY mswwmmlamee&lm m.3 (CR"~ A
-2 V[)02/3§T%%a1ne, cognitive disorders, sleep disorders, feeding

; e3e<| v<6T<F) 4, WD 02/ 365& PCT/ USOLl/ ~s389 " 000002 1- ARYL- OR <:E>
8

disorders, panic attacks, disorders resulting from
withdrawal from drug abuse, schizophrenia, or certain -
20 gastrointestinal disorders such as irritable bowel
syndrome. Significant efforts are being made to
understand the recently identified S5HT-6 receptor and its
possible role in neuropsychiatric and neurodegenerative
functions. To that end, new compounds which demonstrate
25 a binding affinity for the 5HT-6 receptor are earnestly
sought, particularly as potential potent therapeutic
agents.
Therefore, it is an object of this invention to
provide compounds which are useful as therapeutic agents
30 in the treatment of a variety of conditions related to or
affected by the 5-HT6 receptor.
It is another object of this invention to provide
methods and compositions useful for the treatment of
psychoses (e.g., schizophrenia, anxiety, or depression),
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PCT/ USOL/ - D389 R2, R3, R4, R5 and R6 are each independently H, hal ogen, OH
or an optionally substituted C C6al kyl group; R~ and R~1 are each

i ndependewblog/zéte2 hal ogen or an C15 C6al kyl, aryl, heteroargir/usn1/Gi8Csal koxy
group each optionally substituted; RB is an Cl-Csal kyl, aryl or heteroaryl
group each optionally substituted; RO is H, halogen or a Cl-C6al kyl,

Cl- Csal koxy, C210 Csal kenyl, aryl or heteroaryl group each optionally
substituted; Rlois H OHor an optionally substituted al koxy group; mis
an integer of I, 2 or 3; 15 nis O or an integer of 1., 2 or 3; and ----
represents a single bond or a double bond; or a pharmaceutically acceptable
salt thereofmoilte @iesedersnyenyl pnPaktkinponvsdd@ssarsbpdsanarntetpppositions

soelul 0 AN LEALTER. 2leGERlial cSENOUEy 2OURSL AL OLLELSp DOTAYLED

one of the I’TdeflCEtediLSOEdept 0P anybeondemomembly nal koawar t@5bel oni ng.
Its ability e fpth p £ s used in

psychi atr %%%%Fgg éo“%Q agf?%§?§ %n55§|§$$? Qgﬁﬁﬁﬁgthe brai n has
stimul atéd si gni fTeane andepeherq m@qﬁéoﬂaéuﬁ@@tuﬁe@hoﬁréhéapable of

interacting Mh%@n@ioﬁf®§§i'BQcéﬁédmbﬁéeaﬁﬁéreﬁi B?eéﬁétde@a§@e8here are no
known fully selective agonists. gnlflcant efforts are being nade to

under st and t A8SEBERFBPR PBFefBFth3hereEnbela8e2 PCT/ USOL/ - 15389 the 5-HT6
receptor in psychiatry, cognitive dysfunction, notor function and control,
menory, nood and the |ike. Tb%éﬁ@ngng fﬁﬁm&k@ﬁﬁbiﬁ@Ch denonstrate a

bi nding affinity for the 5- sought both 5 as an
aid in the study Thet peeSenff6ineerpion pndviadeposenvinpbubfiepfipeuti c agents
in the treatggg% 9% ﬁentral nervous system di sorders. Surprisingly, it has
now been found {h -al kyl - or 1-aryl sul fonyl-heterocyclyl benzazol es of
formula | 10 denonstrate 5-HT6 affinity along with significant subtype
selectivity. Advantageously, said fRyrmul &1 benzazol es are effective

t herapeutic agents for the treatnmentf of /central nervous system disorders
associated with or affected by R receptor. Accordingly, the 15
present invention provides 1-alkyl- {or 1F§§¥Lsulfonylheterocyclylbenzazole
conmpounds of fornmula | T R3 2l S/

A
~ /
N

Ro)n
SO,Rg
(1)

15

wherein

A is C, CRyp OY N;

X is CR;; or N;

Y is CR; or N with the proviso that when X is N, then
20 Y must be CRs;

Ry is H, C1-Csalkylcarbonyl, C;-Cgalkoxycarbonyl or an
C1-Cealkyl, C,-Cealkenyl, Cz-Csalkynyl or Cs-
Cscycloheteroalkyl group each optionally
substituted;



Ra Y (RO)n\ SO2R8 CI? 20 wherein Ais C, CRRoor N ~ Xis CRII or NN XN
-4 WO 02/ 36562 PCT/ USOL/-t5389 Y is CRS or Nwith the proviso that when
Xis N tRewp¥edgpst be CRS;, ° R is H d-Co6al kyl carbonyl pCT/US01/45389

C - Coal koxycar bonyl or a d -Csal kyl, CzZ-Csal kenyl, C2-Csal kynyl or 5

cycl ohet eroal kyl group each optionally substituted; R2 , R3, R-, RS and
R6 are each independently H, halogen, OH or an optionally substituted
CzC6al kyl group; 10 R~ and Rz are each independently H, hal ogen or an

Cl Coal kyl , aryl, heteroaryl or al koxy group each optionally substituted; R8
is an Cl-Csal kyl, aryl or heteroaryl group each optionally substituted; 15
RO is H hal ogen &:,aR; CRL6AM:kpehd Bl-eCEaldemty indREsaldeemyily, HBryl or
het er oaryl group each t-i onal | ubstituted; R.o.is _H _.CH qor optionally
substituted al koxy gr o%%‘;loﬂ?nm i)bsHsé)ﬁ iarﬂeogt nga]%,y fu(?rs%tur%eld;‘ “or an
integer of 1, 2 or 3; andlkyi-gteppesents a single bond or a double bond;
or a pharmaceuti cal l cceptable salt, thereof. ed i.n the specification
and cl aims, the t§r7n‘¥‘§§ %éll @d%ene@é‘gldﬂbd’le&eréen@ Lf'f' g'i'alﬁgetrhé’ dmEryl
desi gnateg phenyl or naphikyh. Zke¢1tehereyohehet et-oal kylaldeshgrpirgp a five
to seven nenbered cycl oal kyl ring systemcontaining 1 or 2 heteroatons,

whi ch may be the sane &@ddt fcfﬁrlégﬂa‘,l]é’elsé{ﬁséﬂ-tfww, NR, Oor S and 30

optionally contai mi,ngsone @pudla1BaNd. aMhelds RtAPRS8AL xk&({‘y% or an
optional substi tuent such .ag i% I tﬁﬁr ated herein. Exenpl ar%‘ly of the
cycl ohet eroal kyl ring $SEtiapplly substituted;

Ry is H, halogen or a C;-Csalkyl, Ci-Cesalkoxy, Ca-
10 Csalkenyl, aryl or heterocaryl group each
optionally substituted;
Rip is H, OH or an optionally substituted alkoxy
group;
m is an integer of 1, 2 or 3;
15 n is 0 or an integer of 1, 2 or 3; and

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

a pharmaceutically acceptable salt thereof.
The present invention also provides methods and
compositions useful in the treatment of central nervous

20 system disorders.

DETAILED DESCRIPTION OF THE INVENTION

The 5-hydroxytryptamine-6 (5-HT6) receptor is one of
the most recent receptors to be identified by molecular
25 cloning. Its ability to bind a wide range of therapeutic
compounds used in psychiatry, coupled with its intriguing
distribution in the brain has stimulated significant
interest in new compounds which are capable of
interacting with or affecting said receptor. At present,
30 there are no known fully selective agonists. Significant

efforts are being made to understand the possible role of



WO 02/ 3G-&2 PCT/USO | /.1s389 included in the termas designated herein are
the following rings wherein Yis NR, Oor S r YYYYN~~~YY /1 YN
y NR ~NR woSeissiear |y, as used in the specification and cl @crrsoi/ssss er m

het eroaryl designates a 5-10 nenbered aromatic ring systemcontaining 1, 2
or 3 heteroatons, which may be the sane or different, selected from
nitrogen, oxygen 10 and sul phur. Such heteroaryl ring systens include '
pyrrolyl, azolyl, oxazolyl, thiazolyl, imdazolyl, furyl, thienyl,

qui nolinyl, isoquinolinyl, indolinyl, benzothienyl, benzofuranyl,

benzi soxazolyl and the like; the term hal oal kyl designates a C, ~H2n+i group
havi ng fromdie eITO® Jzeaeéphaj:ognnpsiym:samhjrphcm@yiﬂmve h@ysﬁmactoion,
different; and_the_term hal oal koxy, desi gnates an H2n having from
one. Lo ons1 TEFEheh A DheR PRy oL (HEnSEHe oot Frar bhE TRt he

speci fi cati oro afithtc! €hdp, cdﬂﬂﬁdﬂuﬁ@dé nmhﬁcﬂ@M@ﬁoﬂ@tﬂtéZG@I lkyhdn@ Ceal kenyl ,

CZ- Csal kynyl , C~cycl oal k | ohet er oal kyl , aryl het er oar are
desi gnat ed &t %? ?¥O’f’l]a¥|§/ gﬁ%s’f‘??%ﬁ‘éﬁ? he S¥hUEst n?o"éﬁl?)‘iuptgo%l ch
are optiagnaldy &ﬁe§£@t1ﬂﬁﬂh@es@@@y06f”Dh@ ofpthosecepsbonand | as enpl oyed in
t he devel opnent of , pharmaceuti cal 25 conpounds or the nodification of such

conpounds t PerRRtEMt L RRERPEUE I GcRTRRIACI VRS tHRR SRR eNeE, Cob R bt i on,
stability ornotieks bepetini @isprapesty. -6 WO 02/3G62 PCT/ USOL/ ~5389 .
Speci fi c exanpl es of such substituents include hal ogen atons, nitro, cyano,
thi ocyanato, cyanB¢ePrhyéRakyl, 15l Ry, newl baeryfound kehgt harbarkoxgy

am no, al kyI a rhgen boxyl ,
al kanoyl , %fﬁs@l%ﬁﬁ Héf‘ rOéféwhﬁeﬁ%%Q%%%ﬁ ?P %g]f[gg%ﬁ al kyI am do,
phenyl , lﬂhemfyon@‘e?ﬂ%’w 5bTé'ﬁ§y¢15ﬁynl1Fﬂ§t @mywltléy%i@hef-w@m k%lllbor

cycloal kyl 0 gUpSse PLELEr ARy NRLPGEEQLORELON LOYET Ll aOfOUPS.
Typically, O- stltuents may resent. en any of the foregoing
substi t uent sbm@:pambmssam eﬁﬁeatmeahharzmdeuismsweuemfgroupe this may be

| i near or br d i e p e
preferably u%P% elggr gﬁé’e Q%f ]?%P“?%%Qvgagf%l rf'eéf%\sp%r%, a%ﬁogﬁ{@% R4,
R5, R6, R-, With &e,aRSecRd bpytkach-BES veecestohat Bceon@ilil@lbal | yhe
substi t ut substituents as desc i bed h t he vari abl es
T for misa (F3eSH 8 ebeHEBbEaR BAST S Far TRl oot nh FEY MY (s & N
or CR 0 wherketetbOytsyhlsernebrobd Odﬁmpcb\hmlds*s ref eflohei®ani(e. g. A is CH C
(OH) , C (O dCsalkyl) wherein the al kyl group may be substituted by 25 one
or nore of the followng the same or different: hal ogen, nitro, cyano,

t hi ocyanato, cyanato, hydroxyl, Cl-£6-al Ryl , CIl-C6-alkoxy,

hal odl - C6- al koxy, hal od - Ceal kkyl , 'Hnmi ng/, C -C6-al kyl anmi no, di-C -Cs-al kyl
am no, fornyl, C2-C--al koxycar boxyl, C2-C~-al kanoyl, 30

Cl- C6- al kyl t hi o, d - C6- al kyl dul phi nyl , A\ - C6- al kyl ' sul phonyl, carbanoyl,

d - Cs-al kyl anmi do, phenyl, phenoxy, penzy[GRsBeazyl oxy, hetrroaryl,

cycl ohet er oal kyl or C5- C70yc| o%

20
wherein
A is C, CR;o or N;
X is CRi; or N;



WO 02/ 3G562 PCT/ USOL/-1L5389 X is N, CRIl wherein R11 is as defined or
illustrated herein (e.g.CRIl is CH C-aryl, Chalogen, C (Cl-Cealkyl ) , C
(0- C1- Coalwyd2/zssopherein the alkyl or 5 aryl group may eachhdiguspyhsisht ut ed
by one or nore of the following the sane or different: hal ogen, nitro,
cyano, thiocyanato, cyanato, hydroxyl, Cl-C6-alkyl, C1C6-al koxy,

hal od - C6- al koxy, hal od - C6-al kyl, am no, C1C6-al kyl am no,

di -d - C6-al kyl ami no, fornyl, CZ-C~ 10 al koxycarbonyl, carboxyl,

C2- C~-al kanoyl, d -C6al kyl thio, d -C6-al kyl sul phinyl, d -C6-al kyl sul phonyl,
car banoyl, d -C6-al kyl am do, phenyl, phenoxy, benzyl, benzyl oxy,

. heteroaryl, cycl ohefgregl kyl I@rwﬁskgt%/é?'ﬁéxkﬂéo %M&Dheﬂﬁ(\/lé N N tHerCRS
wherein R~ is as defined or illustrated herein (e. g. CRSis CH Caryl,
C-hal ogen, C- (Cl-Coal Kymyst be(ERGL- Csal kyl) wherein the aIkyI or aryl
groups may each b i tat r e~0of kg;(g, n e sane
or different: haI%bZﬁqult#b%gaQM%QBEIE yangf C%q'an Cdyﬂd% ro%}fIlg

Cl- C6-al kyl , C1C6- al koRy-Cdadlkydl,- Co= @Ha&k@nyluﬂﬁﬂjcséﬁkﬁhkylQran1no

Lo 108 oo, o Coy CebLoTpD. o B LackZabebartpr bony!

Cl - C6- al kyl sul phonyl , sabbambytedd! - Cs- al kyI am do, phenyl phenoxy, benzyl,

benzyl oxy, hetero ryI cycl opet er cl oal-k rgups) . 30 K
is H O -Csal kyl c3tb |?£‘4<:|E ‘gﬁ oé T2 aPBE yfné?pgﬂdﬁ\él-:gﬁgaﬁkyl,

Cl - Coal kenyl, C - C6al khaybgen 5o# aﬁnhﬁreﬁtwnhmmyt eubat kylitgdoap- each
optionally substltuted nore of the follow ng the sane or

di fferent: hal ogen, ni Ff%lk@a%‘b YRhi ocyanat o, cyanato, hydroxyl,

ﬁl[cgiaggylik_g_ R%V¥h%fk§6&ﬁékBﬁEhLEﬁ&épéﬁaen€l¥Eﬁlah&@égen or an C-
al od - C6-al koxy, hal o no -al kyl_ am no, di-
(Cl - C6-al kyl ) anino, %ﬁyfa@ kg%&)%%%%ﬁr O% A HERHY 9]@1-R}eaéfl'kanoyl

Cl - Céal kylthio, d - CG 3 I@ybﬁuumpl gﬁbstguggal kyI sul phonyl, 5 carbanoyl,
Cl- C6- al kyl am do, phenyl, enoxl\é benzyl , benz{\_fl oxy, heteroaryl,
%% g

cycl ohet er oal kyl Bp 5@ cyciCsalk g?élﬁﬁs?r by Grﬁﬁﬁﬁ}l ITEHRNBRYD benzyl

and benzyl oxy groups bgbegoﬂg§&9n§hbgt§gggg5tuted by one or nore of the
follow ng the sanme or different? halogen, nitro, cyano, 10 thioc anato

cyanat o, Ihydr oxyl Re Gis d8- alllfP(}yﬂPgeIClmCGifal %m@yalhxl@cﬂat%sa&h@wy

hal od - C6-al kyl, am noc GlpBopl kyly,yn rglnch @é <_1( &l Ydadam no,
fornyl,' C2- C~a| koxycar Bon %@ycarb Hosi ano % CG al kyl thi o,

a - Caal kyl sul phi nyl, Gbpgsanﬂgtﬂs’usphﬁhytutedv bam)yl : CI C6 15 al kyl anmi do.
R2, R3, R4, RS ang R@Lsar}F ?ﬁﬁ%?%b [tp%qunr 1su'ﬂ>%'t99;%'&eg"a;iﬁ<o - Goal kyl
ray” be su of t

wherein the al kyl oup tated one or nore fol |l ow ng
the sanme or 20 dlfferegroupalogen nitro, cyano, thiocyanato, cyanato,

hydr oxyl ,5 O - C6- a k 1- o] hal, o al koxy, hal od - C6- al kyl ,

am no, ()CB alkyk anlng §§-§#§Cé ylgn§%ogﬁfornyl CzZ- C~-a|koxycarbony|
car boxyl, C2C-~- al kansyD, o@laﬁﬁaatkgerhoﬂ 1C12CBraBkyh3dlph|nyl Cl 25

C6- alkylsulphonyl__ggrba d henyl he [0)°4 benzyl
benzyl oxy, het er oaryt, goﬁgﬁegtroa?k9? 838C9§y Iéa ?yF gro%ps? 30 R~
and R11 are eapharmdependenilly hbchptagée salyl thheeefoaryl, Cl-Csal kyl or

0 CL Coalloyl wher 810,08 Shile, BELL: PLchet soat! coLoues, IRy gseh be
nitro, cxzsanohallbgenydaa&gnawanato,019 I ¥P B2/ 86ERePTAUyBU 1 /-15389
designates phenyl or naphthyl. The term cycloheterocalkyl
designates a five to seven membered cycloalkyl ring
system containing 1 or 2 hetercatoms, which may be the
same or different, selected from N, NR, O or S and
30 optionally containing one double bond, where R represents
hydrogen or an optional substituent such as illustrated

herein. Exemplary of the cycloheteroalkyl ring systems

-5-



hydroxyl , d -C6-al kyl , C--C6-al koxy, hal od - C6-al koxy, hal oC~-C6-al kyl
am no, C-C6-al kyl amno, di-C-C6 ° al kylam no, fornyl,

C2- C~- al kegeyprashny! , carboxyl, C2C--al kanoyl, C1-C6-al kylpdiigso1/45389

C,, - C6-al kyl sul phinyl, S C6-al kyl sul phonyl, carbanoyl, Cl-C6-al kylam do,
phenyl, phenoxy, benzyl, benzyl oxy, heteroaryl, cycl oheteroal kyl or

C5- C~cycl oal kyl groups). R$ is a C-Csalkyl, aryl or heteroaryl wherein the
10 al kyl, aryl or heteroaryl groups may each be substituted by one or nore
of the following the sane or different: hal ogen, nitro, cyano, thiocyanato,
cyanato, hydroxyl, Cl1C6-alkyl, Cl-C6-al koxy, hal od -C6-al koxy,

. hal oQl - C6- al kijk1uasinen Qhecée@hkab aekNgnatdedChecbial kyk anpkno, fornyl, C2
15 C--al koxycar bonyl , carbox , .CZ- C~-al kanoyl , Ci1-C6al kylthio,

Gi - C6- al kyl sfPphPY¥Ng Eirnes- H%ﬁ??éﬂlBhbﬁyNRrCQrﬁénﬁyl C, - G6- al kyl ani do,
phenyl, phenoxy, benzyl, benzyl oxy, heteroaryl, cycloheteroalkyl or
CS-C~cycIoaIkyI groups); sai d phenyl, phenoxy, benzyl and benzyl oxy 20

groups being optionally bstltupeg by one-@r nore-yof the” gl low ng the
same or different: haloéﬁik ni t{o Nﬁyano(\’)thlog at o, tcyanat o, hydroxyl,
Cl- C6- al kyl, Ci1-C6-al koxy, hal o \LCB al koxy/, hal o® - C6-al Kyl , am no,

C -C6-al kyl amno, di- (d-C6-al kyl) am no, fornyl, CZ- C~alkoxycarbonyl, 25
carboxyl , C2-C~-al kanoyl , d-Cg-al kylthio, Cx-CBaIkyIsquhinyI,

Cl - Ceal kyl sul phonyl ca(AtEDyL*_Jj\ CBaLKyfézido. IS Hf"ﬁﬁkogen, aryl,
heteroaryl, C2-Cé6al kenyl, B0 Ci\Csal kyl Wqr CI-Csal kyl |(wher/ein the

al kenyl , al kyl, aryl or eteroarﬁl gr oups Ymay eacg be substi® uted by one or

nore of the following the same or different: halogen, nitro, cyano,
t hi ocyanat o, cyanato, hydroxyl, Cl-C6-alkyl, CI-C6-al koxy,

hal oCl - C6- al koxy, 0 2 5 L =5 P ¥l
am no, C -C6-a|ky gﬁ#%%klgﬁ-E% Ege 9 gﬁ?n§565§§%§??1é§-%gaaF%gigcarbony|
car boxyl, CZt@e- aekmnbgkerCargh- ébkygnhtes g-5€B0atkybeubghanghatic

CL Coal ol ouL bl ceal BIDYLn Gl -3l ko shdecBUPOYL, SpBENgY

benzyl, benzyl'o eroary eroa éyc oal'kyl'#groups)
Rzo is H, bBH bheCsemeCBalEyEfaMenebnsemecaéayfrogrnmpraggnbeoxygehltuted

by one or, nore of 10 fallow ng the sanme,or different: E l,ogen, vitro,
oyano. +H 0oGRAaFBLBRYEnar Suchy PSeyParEl. BA0H RYFESRS. cATRESy.

hal od - C6- al @xyolhal, O@lzoﬂ:(}-lal bxhzoaynmothﬁ:hzaﬁgnI;yhﬁxﬁrdaaolghl Ctuebial kyl
am no, forny nyl,, carbo {I, C2-, C~- apoyl, 15 al kyl thi o,
L 08 al Kyl SbhRHGr  SEALCHLRV Lyl SHPEHORL Lk bARGPLLIEL 05 al Kyl am do

phenyl , phenbéﬁzobﬁményl bB@ﬁibQﬁYan?@teb@ﬁtybox&!@h?hehﬁaoahKYR1Qé;

CS—C?cycIoaIk oup re artlcular i ndependent ,exanpl es of the
vari abl es int ¥8rgﬁ Eﬁioﬁigyéaéﬁs gnPESSfBIFéﬁmﬂggrﬂuﬁayayéﬁgeggﬁp N, CH,

C (OH) ,1§:(6h€1t63§hki|hhlb@éhebﬂohhewﬁhﬁh|m€ OpBR §R¥ Bemeubstituted by
one or 25 nore of the followng the sape or different: hal ogen, hydroxyl

Cl- C6- al koxydifkrrenteiand. shryFexm RaloalkesysdsrignakefioaBndCiremy| . X

may represen%rUuBrhgﬁlng &i¥h obenabogals 216438 SEahkYlhichRM m&y be
(O Cl-Csalkyl ) . Y may represent N or CH GCaryl, C halogen, C (ClCsalkyl)

, C (O C~- CskhRyppme or1differgnk36562 PCT/ USO1/ ~5389
In the specification and claims, when terms such as

20 C;-Cgalkyl, Cz-Cgalkenyl, Cz-Cgsalkynyl, C3;-Cycycloalkyl,
cycloheteroalkyl, aryl or heterocaryl are designated as
being optionally substituted, the substituent groups
which are optionally present may be one or more of those
customarily employed in the development of pharmaceutical

25 compounds or the modification of such compounds to
influence their structure/activity, persistence,

absorption, stability or other beneficial property.
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R may represent H, (d -Csal kyl) carbonyl, CS-C~cycloheteroal kyl having 1
or 2 nitrogen ring atons, or an = Cl-C6 al kyl' , phenyl Cz-C6 al kyl

pyri dyl C web@hdeyd2 . t hienyl d-Csal kyl group each optional IpcTussstssiset ed by
one S or nore of the following the same or different: hal ogen, nitro,
cyano, thiocyanato, cyanato, hydroxyl, Cl-C6-alkyl, Cx-C6-al koxy,

hal oCz- C6- al koxy, hal od -C6-al kyl, am no, C1C6-al kyl am no, di-

(d-C6-al kyl) am no, formyl, C2C~al koxycarbonyl , carboxyl , Cz-C~-al kanoyl
, C 10 al kylthio, d -GC6-alkylsul phinyl, d -Csal kyl sul phonyl, carbanoyl,

Cl- C6- al kyl am do, phenyl, phenoxy, benzyl, benzyl oxy, cycl oheteroal kyl or

. C$- C~cycl oal kyI gs@@pﬁfll&exﬁ&pl% RS saiath Babmy terclts ddepeddent |y 1S
represent H, | ogen, OH or -Cl -Csalk may represent a O -C6al kyl,

aryl of 6-10P2drE5R AEGHS/ oFllljfEl‘?G- N Y"B 5?\:]1 %’aﬁlé'tté’r'o%yﬁnaéolo car bon

atonms or het ge@aoxhy10f a3%1A, rmgda&négquanaw}@g 1=l Rekexgat efind) sel ected
fromQO N and_S wherein the arxr/l or heteroaryl groups may each be

substituted B&k@ﬁé“ﬁﬁ%ﬂéa&# REAQ | SRy Ltrhé SGrb@meter ent 1 hal ogen,

Nitro, Cy&nocaiipo@eManatlkaneyanatbdkyl¥Hioxy lal keA=a 1, O -GCs-al koxy,
hal od - C6- al koxy, hal od - %%&?Lkl g}r]ﬁ\tno "C1- C6- al k}/jl%gl‘?lnno 2S

di - d - C6- al kﬂlésmlﬁbllpﬁ)@nmlll cerbemoy] ko%}éféfll?@irﬁol ®hepgily| phenoxy,
C2- C--al kangpeggglky éyilo':%"heheger% |%§Jo‘1@}f@ﬁle’roglk9§ dkyl sul phonyl,

car banoyl nyl, phenoxy, "bénzyl, benzyl oxy,

cycl ohet er oaICWJIlO@Jrlk&Q- gr@WSoapmfeg}a@lpfs)haI@@ang at@ylsr o domer H,

hal ogen, yl r &3S - 12 WO
031 %8s porruset) SRS R F%§x§’[m| e3ogugﬁt9at%nhydro en® C1- Ceal kyl (e
g . propyl p)rese(ntC:1 Gamirk piny) ofC®he( éoregonm:aqut)ltuelmﬁzyl ;!

phenet hyl ;  ph : % | £i dyl e

t hi enyl net hyI % ﬁ%r%% ?%rl t%%ya nox;‘/"% fi% q‘ )?I g‘% thls

4, 5- di hydr o- hia-yl Medazmle,alr aﬂnﬂoaffangmmdpsamhynabewmalnmdobyzone or nore
substituents th sa or dlff%rent su sel cted from

h
hal ogen (e. . 0% tl? ehyl%eh%re r(aptif 3 tu é)tnhﬁt

p-fl uor obenzoyl propyl ); nitro 10 (e.g. 3-nit robenzyl ) ; or (C1-C6) al koxy
(e.g. 3nethoxybenzyl). Further exanples of R$ are phenyl, naphthyl and 15
het er oar yb groups Toe heawialblefork, d&f i Yed RucRzas Rehi 8ay| Rée. Bs 4 hRen- 2-yl ),

benzot hi enyl % e gRbenfgot "Re”%a | )eadﬂnﬁjélz@‘%%fésbkhgazé]@eyloﬁﬁ yrarzvanOl yl,

benzof urazan beHzot i ad’azo I soxazo |yl
(e.g pyrazol SWIt)ltWﬁdclbYZ@%& ek & laserdiesk rh@meé@ by one or nore
substituents (e g 1-3) the sane or dlfferent such as substituents sel ected

from hal ogen, - 0X C1-C4 al kyl,. C-C4 hal oal kyl , . C -C4 hal oal koxy
Cl - C4al kyl am no ' “(Fé %@zﬁ éiff ]ﬁil%l%%dlﬁ RE™Y ?5 (Qal‘?ﬁl e LB m axe 2
and 3. RBOan@rR&mya;cdm)ﬂrmtlexarqﬂ ehey dicdderwidg?2, R3 and RS may al so
represent hydrogen. An exanple of nis zero. A may be for example -N

-CH or -C(OH)-. 30 Pharmaceutically acceptable salts nay be any acid
addition salt for RedidyCa dbmpetin€Rab Wbewgha |Riandsa ahadgbfdvedi cat |y

acceptabl e aqiid g¥chayn PHRIRNYN I Cte 13 A is CH, C(OH), C(0-Cy-
Cealkyl) wherein the alkyl group may be substituted by

25 one or more of the following the same or different:
halogen, nitro, cyano, thiocyanato, c¢yanato, hydroxyl,
C;-Cs-alkyl, C;-C¢-alkoxy, haloC;-Cg-alkoxy, haloC;-Cs-

alkyl, amino, Ci-Cg-alkylamino, di-C;~-C¢-alkylamino,

formyl, C;-C;-alkoxycarbonyl, carboxyl, C;-C;-alkanoyl,

30 C;-Cs-alkylthio, C1-C¢-alkylsulphinyl, C1-Cg-alkyl-
sulphonyl, carbamoyl, C;1-Cs~alkylamido, phenyl,
phenoxy, benzyl, benzyloxy, heteroaryl,

cycloheteroalkyl or Cs-Cs;cycloalkyl groups) .

-



WO 02/ 365G&2 PCT/USA /.1~389 sul furic, hydrochloric, hydrobromc, citric,
mal efic, succinic, fumaric, acetic, lactic, nitric, sulfonic, ' p-toluene
sul f oni ¢, wirddnage sul fonic acid or the like. Preferred corprquinds.€iset he
invention are those 5 conmpounds of forrmula | wherein Ais Nand mis 2.
Al so preferred are those conpounds of formula | wherein Rg is an optionally
substituted phenyl group and R1L is Hor a C, ,-Csal kyl or
CS- C-cycl ohet eroal kyl group each optionally substituted. Further preferred
conpounds of the 10 invention are those compounds of fornula | wherein R2,
R3, R4, RS and R6 are Hand n is 0. Mire preferred conpounds of the
. invention are those conpounds of formula | wherein Ais N mis 2 and RL is
H or a Cl-C4al kyl _or CS-C~cycl ohet eroal k roup,each 15 optionally
substituted. AnotKer g odp of€ %@rewﬁﬁéﬁé¥r %léonbﬁun8§ o#e&H8eanéﬁilon are
tcgoséi ﬁC()WFOUB.QS.u%ftrfa(t:’eEﬂmlféﬁthEKQLQ éRri,s N ham; sczar:g;zll |s:4ﬂaqrog@n,d

al kyl or ~cycl.ohet er y. c tiona ti.tuted; and
R8 is an opt ﬁgﬁ § |TU§€G¥6% %§?fg¥§ﬁ %ﬁ%nd: f%nr
conpoundsS of atdyd igrwsnd | mayaeech be substituted by one or more of
2- (phenyl sul I 1
1-[(2- bronnp%%%%l% f¥$%8§ %%gp}%%%%zg% (#f%ﬁint Palo%en nitro,
(6-chl oroim m@qz tjhnbz]cy{apatsq t ¢y 2@ O b- i;’mr@w%nmce @1'35/1 Ca-
pi perazin-1-y - hﬂ 99l @100, -C alkoxy, haloCy-Cg-alkyl, amino, C;-
1-1(3, 4- dlnethogiﬁ enyl)sulfon %h era2|n -yl -1H ndo] e;
1- [ ( 5- chl or o8- AekKY RN NBenz oCHi KhaeRA 1 - 4pf%€?§&ln ZC91CTH i ndol e

30 1-[(d- b kﬁgﬂjonylba&b@kpera2|ne;,@qq;Mﬁamm@QIe C,-Cs-
({5 bromot i ena s ¥l suld oyl L 5 PLRRLAZLD: 1- Vi 16 Nl gvirbhony 10
(4, 5- di chloarmitaniogn-,2- VL)GqulhyNahuﬁkplpphanym 1- yheﬂ¢kyrukﬁeﬂzydathyl

/
[
4- pi |- 1H | f
bl per aci n- Pl peRy | Miherodi bl DREKIBIERKEGBAREY 2 8 | nfire:
(4- benzylpﬁbévaioﬂlk¥il$rZuPphenylsulfonyl) 1H i ndol e; 4-

(

benzylgi perazi n- 1- yI) -1- [ (2-bronophenyl) sulfonyl] 7.Hindole; 10

4-pbenzyl pi era2|n I 1-[ (6-chl or oi m dazof 2,
yipip yl\? [( CR; wherein R7[ is as defined or

1
0
1
4-
4-
4-
(4-
4-

illustrated herein (e.g. CR; is CH, C-aryl, C-halogen,
C-(C1-Csalkyl), C(0-C3-Csalkyl) wherein the alkyl or
aryl gréups may each be substituted by one or more of

20 the following the same or different: halogen, nitro,
cyano, thiocyanato, cyanato, hydroxyl, Ci-Cs-alkyl, C;i-
C¢-alkoxy, haloC;-Cg-alkoxy, haloC,-Ce¢-alkyl, amino, Ci-
Ces-alkylamino, di-C;-Cs-alkylamino, formyl, Cy-Coq-
alkoxycarbonyl, carboxyl, Cp-Cq-alkanoyl, C1-Cs-

25 alkylthio, €;-Cg-alkylsulphinyl, C;-Cg-alkylsulphonyl,
carbamoyl, C;-Cg-alkylamido, phenyl, phenoxy, benzyl,
benzyloxy, heteroaryl, cycloheteroalkyl or Cs~
Cscycloalkyl groups).

30 Ry is H, Ci1-Csalkylcarbonyl, C;-Csalkyloxycarbonyl or
an C;-Cgalkyl, C;-Cesalkenyl, C;-Cealkynyl or 5-7 membered
cycloheterocalkyl group each optionally substituted by one
or more of the following the same or different: halcgen,

nitro, cyano, thiocyanato, cyanato, hydroxyl, C;-Cg-alkyl,

-8-



1

b

4-
4-|
L-(
L-(

]

[1, 3] thiazol-5-yl) sulfonyl] -1Hindol e;

4- benzyl pi perazin-1-y1)-1-[ (3, 4-di met hoxy phenyl)sul fonyl]-1Hi ndol e;

4- ( 3- mpigwxgkrnzyl ) pi perazi n-1-yl]-1-(phenyl sul fonyl ) Ierhisoinshshe;
phenyl sul fonyl ) -4-[4-(pyridin-4-yl nethyl)pi perazin-1 yl]-1Hindol e;
phenyl sul fonyl ) -4-[4-(pyridin-3-yl nethyl ) pi perazin-1 yl]-1Hindol e;
[ (2-bronmophenyl) sulfonyl] -4- [4- (3-nethoxy

benzyl ) pi perazin-1-yl]-1Hindole; 1- [ (2-bronmophenyl) sulfonyl] -4- [4
(pyridin-4-yl nmethyl)piperazin-1-yl]-1Hindole; 1- [ (2-bronmophenyl)
sul fonyl] -4- [4- (pyridin-3-yl- 25 nethyl)piperazin-1-yl]-1Hindol e;
- 1- (phenylsultpn%lbl&:&@pe&@@kﬂzleylaﬂkbxymkﬁan&nlck -alkyl, amino, Ci-

1-
7.
1-
1-
1-
0
1-
1-
1-
4-
1-
1-
| -

2

(

[
[
[
/
[
[
[
[
P
P
P

henyl sul f

Do bt oo Ry | 54 ol Gr-ber abk T 2R 1 £rmrby oC-

gj grormpﬁeawko:sstﬁmm:ﬂw m:ﬂm:aszln dg—yd( dtkandpzol €;-Go
rono ulfo -

(5- brom)!toﬁ %iéﬁyﬁs T%)Sr{%j]@{y@- %era%fly leF %P%ﬁz%?onyl’w WD

3GS62 PCT{:EJSbﬁmeyEngl Ce- alkylamldo phenyl phenoxy, benzyl,

5-bronot fy S ' d

§4 fl uorop yﬁixgl)fg%{:?ﬁ%ékéﬁ pb gli%ﬁ Ee%oxhk%?dggoléé% %yCloalkyl

(4-f1 uor opKEHPE susaéﬁyp epy vahé?PﬁYl enzpli And,BEBZY hEKNY|

(

5- pi per aékBuﬂasYbelhb' 89@18ha11y‘| kﬁbb%@ﬂﬁtbahﬁﬂ}anQt Ber inore of the
henyl sul tg % ELO% 81 pera'f;li 9 é )6 ltl-indazol e, 10
henyl sul f ﬂiiloﬂl Ppef&zPANE- §F L ERHGRES ehalogen, nitro, cyano,
henyl sl f eRybefafdtphenghhulpi paydzbryl yb} -dHalkyl, C;-Cs-alkoxy,
haloC;-Cg-alkoxy, haloC;-Cs-alkyl, amino, C;-Cg-alkylamino,
di- (C1-Cg-alkyl)amino, formyl, C,;-Csalkoxycarbonyl,
carboxyl, Cz;-Cs;-alkanoyl, C;-C¢-alkylthio, Ci-Ce-
alkylsulphinyl, C;-Csalkylsulphonyl, carbamoyl, C;-Cg¢-
15 alkylamido.

Rz, Rz, Ry, Rs and Rs; are each selected from H,
halogen OH or C;-Cealkyl wherein the alkyl group may be
substituted by one or more of the following the same or

20 different: halogen, nitro, cyano, thiocyané.to, cyanato,
hydroxyl, C;-C¢-alkyl, C;-Cg-alkoxy, haloC;-Cs-alkoxy,
haloC;-C¢~alkyl, amino, C1-C¢-alkylamino, di-C,-Cs-
alkylamino, formyl, C,-Cs-alkoxycarbonyl, carboxyl, C,-
Cqs-alkanoyl, C;-Cg-alkylthio, C;-Cg-alkylsulphinyl, C;-

25 Cg-alkylsulphonyl, carbamoyl, C;-C¢-alkylamido, phenyl,
phenoxy, benzyl, benzyloxy, heteroaryl, cyclohetero-
alkyl or Cs-Cscycloalkyl groups).

30 R; and R;; are each independently H, halogen, aryl,
heteroaryl, C;-Cealkyl or O0-C;-Cealkyl wherein the
alkyl, aryl or heterocaryl groups may each be
substituted by one or more of the following the same or
different: halogen, nitro, cyano, thiocyanato, cyanato,

9.

20



I ndazol e; 1-phenyl sul fonyl -4-[4-(3-phenyl propyl ) pi perazin-Z-yl]-1H
I ndazol e; and 15 the pharmaceutically acceptable salts thereof. This

I nvent i onwab 693¢860Vvi des processes for preparing conpounds gér/{isyisiss |
whi ch processes 20 conprises one of the following: i) reacting a conpound

of formula: RR GRS N ~ ~ (CRSRs}mRa A X~Y ~~ N (RO~ H wherein the
dotted line, n, m R2, R3, R4, R5, R6, RO, X Y and A are as defined above
and Gis a protecting 25 group, with a suphonylating agent containing the
group: -16 WO 02/ 36@&2 R8S02 PCT/ USO / ~5389 wherein R8 is as defined
above, and if required renoving the protecting group Gto give a conpound

Formila Re RONCGORVEL" Gug Bl TR oy B B kokg i 908, PRI dot t e
line, n, m RaloCRCsmELKHRQ RAMP. 10 Rolexaliyapmincare 84 -feffered
above, w th aigyhphenyatidwmagent, contakbikheatrBengl oUR- 204, mheggin RB is
as defined aove,, (0.91Ve & LOmRpnd RI 15 & Qmib 8Ll dityt, c-
5 Cg-alkylsulphonyl, carbamoyl, C;-Cs-alkylamido, phenyl,
phenoxy, benzyl, benzyloxy, heterocaryl, c¢yclohetero-
alkyl or Cs-Crcycloalkyl groups).

Rg is a Ci-Cgalkyl, aryl or heteroaryl wherein the

10 alkyl, aryl or heteroaryl groups may each be substituted
by one or more of the following the same or different:
halogen, nitro, cyano, thiocyanato, cyanato, hydroxyl, C;-
Ce-alkyl, C;-Cg-alkoxy, haloC;-Cs-alkoxy, haloC,-Cs-alkyl,
amino, C;-Cg-alkylamino, di-C;-Cg-alkylamino, formyl, C,-

15 Cp-alkoxycarbonyl, carboxyl, C;-Cy-alkanoyl, C;-Cs-
alkylthio, C;-Cgs-alkylsulphinyl, C;-C¢-alkylsulphonyl,
carbamoyl, C;-Cg¢-alkylamido, phenyl, phenoxy, benzyl,
benzyloxy, heteroaryl, cycloheteroalkyl or Cs-Cscycloalkyl
groups) ; said phenyl, phenoxy, benzyl and benzyloxy

20 groups being optionally substituted by one or more of the
following the same or different: halogen, nitro, cyano,
thiocyanato, cyanato, hydroxyl, C;-Cg-alkyl, C;-Cs-alkoxy,
haloC;~-C¢-alkoxy, haloC;-Cg-alkyl, amino, C;-Cg-alkylamino,
di- (Cy-Cs-alkyl)amino, formyl, C,-Cs;alkoxycarbonyl,

25 carboxyl, C;-Cy-alkanoyl, C;-Cg-alkylthio, C;-Cg-
alkylsulphinyl, C;-Cgalkylsulphonyl, carbamoyl, C;-Ce-
alkylamido.

Ry is H, halogen, aryl, heteroaryl, C;-Csalkenyl,

30 Ci-Csalkyl or O0O-C;-Cealkyl wherein the alkenyl, alkyl,
aryl oxr heteroaryl groups may each be substituted by
one or more of the following the same or different:
halogen, nitro, cyano, thiocyanato, cyanato, hydroxyl,
C;-Ce-alkyl, C;-Cs-alkoxy, haloC;-Cs-alkoxy, haloC;-Ce-

-10-



or iii) reacting a compound of fornula | wherein RL is 20 hydrogen with a

conpound of fornmula: R~ - ~ wherein Rl is as defined above (excepting
hydr ogen) wayéb/dssd2s a suitable | eaving group, a . g . hal ogerir/ o1/ M9t 0 gi ve
a correspondi ng conpound of formula I; -17 WO 02/ 3GS&2 or PCT/ USO1

/-45389 iv) al kylating a conpound of formula (1) wherein Ais CR o in which
Rois OHwth an alkylating agent 5 containing the group Ra where Ra is.

optionally substituted alkyl to give a conpound of formula {I) wherein R o
is optionally substituted al koxy; or 10 v) converting a conpound of fornula
(1) having a reactive substituent group to a different conpound of fornula

. 1. 15 Wt hI ragmyol,tg aa-nm@ssesl(Ca-aa]nq/](a':jrﬁj)nd,hedamlapbomdaan@cmmmo,be
conveniently_carrie ut,in.base, e sodi um ride, ,usin
sul phony at | F62TYknt icH-BLRERZERERTRTR: oA b For s M5 Rds02Cy

+ wherei n Re i §;a8s-defkiyiachiabove, folCeWkedabkylenbdphlingl,the proCeetd-ng group
in the case Ly 2 (ii4k)_Am ni e arried
out by usi ngggr]?gg%&;?%?%kg’or%a%h%ai |3nd ag%%tdg\?\ngtlﬁ§é%9'g§§(op:bﬁae%hgq]’eavi ng
group L suchprhsngxyenpbendvds flenmyioxrl MmetamaRitle Rydlohgierenal |y
substituted ghkyh er & k@.ggy&loﬂr]g,lhaérg@@ hal ogen such as chlorine. -18

8

WO 02/ 36562 PCT/ USO1 /53

Rip is H, OH or 0-C;-Cgalkyl wherein the alkyl,
group wmay be substituted by one or more of the
10 following the same or different: halogen, nitro, c¢yano,
thiocyanato, cyanato, hydroxyl, C1-Cs-alkyl, Ci-Cg-
alkoxy, haloC;-Cg-alkoxy, haloC;-Cg-alkyl, amino, C;-Cg-
alkylamino, di-C;-Cs-alkylamino, formyl, Cy-Cq-
alkoxycarbonyl, carboxyl, C;-Cs~alkanoyl, C1-Cg-
15 alkylthio, Ci1-Cg-alkylsulphinyl, C;-Cs-alkylsulphonyl,
carbamoyl, C;-Cg-alkylamido, phenyl, phenoxy, benzyl,
benzyloxy, heteroaryl, cycloheterocalkyl or Cs-Cscyclo-

alkyl groups) .

20 More particularly, independent examples of the

variables in formula (I) are each of the following:

A may represent N, CH, C(OH), C(0-C;-Csalkyl)

wherein the alkyl group may be substituted by one or

25 more of the following the same or different: halogen,

hydroxyl, C;-Cg-alkoxy, amino, C;-Cg-alkylamino, di-C,-
Ce-alkylamino and phenyl.

X may represent N or CH, C-aryl, C-halogen, C-(C;-
30 Cealkyl) or C(0-Ci;-Csalkyl) .

Y may represent N or CH, C-aryl, C-halogen, C-(C;-
CGalkyl) ’ C(O-Cl-Cgalkyl) .

-11-



Wth regard to process (iv) the alkylation nmay conveniently be carried out
in the presence of base, e.g. NaH, if desired in the presence of a solvent

usi ng an @dydREdng agent such as an al kyl halide. 5 Methqogsyisvisggpverting
reactive substituent groups in conpounds of fornmula | to other substituent

groups are well known to those skilled in the art. For exanple benzyl
groups nmay be renoved and replaced by 10 hydrogen. Acetyl am no groups nay
be converted to am no groups by hydrolysis. In any of the reactions
descri bed herein reactive substituent groups or sites in the nol ecul e may
be 15 protected prior to reaction by use of appropriate protecting groups

~inert to the reackiofa ghitdo88c and (@M kNgyIRcdrpbal/ect cogegroups after
the reaction . 20.[In detai c%éngounds of the.invention ma\é be prepared
usi ng convenf¥EhaResGrROREY L hods lafd, 2i FLFEQEFFed ISt 2H%Fd SEpaPati on

a][ldfi sol Ftti loclteecaukquesphléﬁylezgaopbgkyl_l-,(pym&ﬂngm-dga)a_ lkyindol e c_orrpou]zldz5
of formula ma r eadi pr.epar e t he cat ti qr tion o

the 4-nitroi h&é?éygﬁéégiagﬁﬁbfg BERAET 1P TS }%(?ru% tsjcég:rﬁ‘%%%y one

4- am noi nflol exofnrofrer il ahkeViaddoweagt thg samg bor dufder¥ntndbbhéogetnh a

bi s-al kyl ati en h Di -ehlo ) ap gi we_t h ired
formula Il i % 5?%1@(1%{%%%7%2”?’52%&%%% éggh%é‘(rg}’gg‘o%%lfl g@v %Oedc}l gram | .
-19- WO 02 BGSelk®<y1,0 hesl o) - Ky Ya iy, ha@heCr -BYy ALEYILL ) apCEOWUSCL . t S389
FLOW DI AGRAMEL 24 ¥y i) a1 Y (ERM:=anid iR @HEOHEC N1 RR)n (RO)n (1V)

(I'l) The formula 1T 1 nternediate may then be c?nvert d to a compound of
formula | whErdbremysarRenyd ; scarbefivl s G- RoallR3noyhd Ra-@e H ----
repr esents aa%k??tﬁib?nd‘i&I—@Mlm%@ﬁiﬁwc,:]ﬂrg&@lﬂpyi_§ui}j5lhé1|iiﬁ1 A- %os} tion,

y reacting the for a i nter i.ate wt pratecting.group, or
exanpl e di-t -CB‘EP?F‘Ogﬁr{canaﬂ%&ael, %rﬁ%"é’%toéctﬁl}?ﬁya ’prpg}eé’cqut’h% razi ne basic
N atom t o gi bentzigé oxgnpeyadobkteapmlkylVoandsseguenitdedliyl reeastpang sai d
formula V conpound with a base such as NaH and a sul fonyl chloride, RBSQZCl

to give the protected 4-(piperazin-1-yl)-1(substituted-sulfonyl)indole and
deprot ecting sai dRendoRe t dgi vBst handeske edragpomeadid dndemengleatily.

Reactiony9f sabdeboniuka haicompound wrt hca-cgaggat. Rz-Hal, wherein Rl is
defi ned herel ng gve fox fornu%gﬂl and Hal ?_s Cl, Br or I in the presence of

a base gives conmpounds of fornula Ib wherein Rl is other than H The
reaction sequencerl;SmapovBpt8séhoVadtadralkill, azdl of 6-10 carbon

atoms or mono- or bi-cyclic heterocaryl 6-10 carbon atoms
or heteroaryl of 5-10 ring members having 1-3 heteroatoms
20 selected from O, N and S wherein the aryl or heteroaryl
groups may each be substituted by one or more of the
following the same or different: halogen, nitro, cyano,
thiocyanato, cyanato, hydroxyl, C;-Cs-alkyl, C;-Cs-alkoxy,
haloC;-C¢-alkoxy, haloC;-Cg¢-alkyl, amino, Ci-Cg-alkylamino,
25 di-C;-Cg-alkylamino, formyl, C;-Cs;-alkoxycarbonyl,
carboxyl, C;-C;-alkanoyl, Ci-Cg-alkylthio, C;-Cg-
alkylsulphinyl, C;-C¢-alkylsulphonyl, carbamoyl, C;-Cs-
alkylamido, phenyl, phenoxy, benzyl, benzyloxy,

cycloheteroalkyl or Cs-C;cycloalkyl groups) ;
30
Ry, may represent H, halogen, C;-Cgalkyl

Ry0 may represent H, OH or 0-C;-Cgalkyl.

35

-12-



WD 02/ 36G&2 PCT/USQOL/. 15389 FhOInl DIAGRAM Il G ~~\ ~ 1) base ~~ " 1V S-O
Gl ~2) RgS02C1 1 3) HO ~9)n (R9)n (RO)n (I1) N (la) R -Hat, base X =Y N
~ N O, O wg®issez (1 b) Correspondi ng conpounds of the invedheaiukgsein A
is CRo may be obtained, for exanple, by lithiating a protected

4-bronoi ndol e of fornmula VI wherein Gis benzyl, and displacing the~lithium
group with a cyclic 10 ketone such as an N protected-4-piperidone to give
the hydroxy internediate of forrmula VI, which may then be dehydrated and
sul fonylated in the manner described herei nabove to give the protected

conpound of forrmula VIII. Catal ytic hydrogenati on and sinul taneous 15

. deprotection of S@héth@@ﬂ%ﬁhﬁﬁiésCQﬂpou(jéﬂge heofdesi red eameunds of
formula | wherein ---- represents S ng SF%rnula l.d The _reaction
sequence i s SRofn PFORY. 'dlébrgﬁ?ka | 36SEX 1By ReDEYL:i N (R9) n

+ | G PCT/ USO01phe3d89hilOW PhéRAdbY1 | Z@yﬁﬂdﬁ@d&tﬂ#ﬂ)<$e.b. 3- or 4-

pyridylmethyl) ; thienylmethyl;, benzoyl (C1-C4) alkyl,

5 phenoxy(C;-C4)alkyl and 4,5-dihydro-1H-imidazolyl;

which groups may be substituted by one or more

substituents the same or different such as substituents

selected from halogen (e.g. 2-chloro-5-thienylmethyl,

- (p-fluorophenoxy) ethyl, p-£fluorobenzoylpropyl); nitro

10  (e.qg. 3-nitrobenzyl) ; or (C1-C¢) alkoxy (e.qg. 3-
methoxybenzyl) .

Further examples of Rsz are phenyl, naphthyl and
15 heteroaryl groups as hereinbefore defined such as
thienyl (e.g thien-2-y1), benzothienyl (e.g benzothien-
2-yl), imidazo[2,1-blthiazolyl, benzothiazolyl,
benzofurazanyl, benzothiadiazolyl, isoxazolyl,
imidazolyl and pyrazolyl (e.g pyrazol-4-yl); which
20 groups may each be substituted by one or more
substituents (e.g 1-3) the same or different such as
substituents selected from halogen, C,-C, alkoxy, C;-C,
alkyl, Ci-C4 haloalkyl, C;-C; haloalkoxy C;-Csalkylamino,
fi(C;~Csalkyl)amino and amino.

25
Examples.of m are 2 and 3. Rs and Rg may be for
example hydrogen. R, R and Rs may also represent
hydrogen. An example of n is zero. A may be for
30 example -N- , -CH- or -C(OH)-.

Pharmaceutically acceptable salts may be any acid
addition salt formed by a compound of formula I and a

pharmaceutically acceptable acid such as phosphoric,

13-



N/ OHX,, YNG1)Acid 2) Base, HZO 3)RgSOzCl H N X. Y ~R9) / 1 SOZ-Rg
(Id) H, Cat. G | N/ ~ X, Y (R9) /~j SOZ-Rg 5 These and other literature
procedur eyg@ys¢he utilized to prepare the formula | conpouytasysvh/ ke
invention. Enploying a 5-, 6- or 7-hal oindole, -haloindazole or

- hal obenzi m dazol e substrate as starting material and using essentially the
sane procedures 10 illustrated in flow diagrans |, Il and Il herei nabove
enabl es the construction of the correspondi ng conpounds of fornula I
wherein the heterocyclyl group is in the 5-, 6-, or 7-position and X or Y
is N -22 W O 02/3GS62 PCTI USOL/ ~5389 . Advant ageously, the inventive

- conpound of gonmukacl MArbenubilicsedyidrobRentitgaiiRit Of magetikal nervous
system di sorders relating to or affected by the 5-HI6 receptor such as

mot or, nood, SHEFERLSE r EMAEIGni PCPELICE ABGTdFegBAEXAC vEIGEOPHE | i ke

di sorders. ApCepdi;aakY sullFenRkes fRthhAKEBLNIEBNRLOYIASS o7 MRkhadkkor the
treatment of "a disorder of the central nervous system (CNS) related to or
affected by the SPHESeraespreomPrangdspati he iipveasdorhareoth@sech conpri ses
admi ni stegin otngﬁﬁaag Bat 'f%%uﬁalg E«R%&_@R%Ew Gal v Jofyf GClilve amaygl, of a
conpound of for a | as descri bed herei nabove. The conpounds may be

adm ni st er edpyedelryedr aggr Slosealcioyirounds afy foomwdie FambereinoRa 1® be an
ef fective adnini -at f ut e ie i-n_need
thercof . 15 THooPhaPasany, cxbrl EpPan PhErio ko BB OFh 6P TR

treat ment of Ca-8gadifl c1CNS-dheyctehenayoadkyl agroudi agchoopheospktyfic
conditions) heing.tr ed, (4 and response ttern of the
patient, theSE§€g%%P§%§r tﬁ%ggpgé}ggF%%? 8% &88?8%? gf%%hg%gttending 20
physi ci ah0 andniveathbke aren theser abompeiihdst iofe fammuiss If ahedaiiny Rr aks;,
adninistratign y he gyout 0,01 to 1”003 ng/ kg, preferably about 0.5 to
500 ny/ kg an&*efFediY eafbint's PG "pafefreral adninistration may be about
Ohl to 100 gg/k?,Mﬁ&éf@&&ﬁbﬁr@ﬁowbm@oﬁpﬂe o ﬁgbkgnv%ﬁtF@gaeku?kh@sgcgice,
t he conmpounds of t Ingention.are admni,stered In a solia or, Liqul orm
ei ther neat SPmPHuegﬁbPﬁaEFﬁﬁm%ﬁtﬁ Hﬂ@rﬁﬁ &8¢ BrivBntiforaPn&r mbE et i cal
carriers or excChprent alIAEc agHimgycyéhenetes6alkyIVeRbipnefERViI des a

pharnaceygical conposition . |
optionally substituted. Another group of more preferred

compounds of the invention are those compounds of formula
I wherein A is N; m is 2; R; is H or a C;-Csalkyl or Cs-
Cscycloheteroalkyl group each optionally substituted; and
Rg is an optionally substituted phenyl group.

20
Among the preferred compounds of the invention are:
1- (phenylsulfonyl) -4-piperazin-1-yl-1H-indole;
1- [ (2-bromophenyl)sulfonyl] -4-piperazin-1-yl-1H-indole;
1-[(6-chloroimidazo[2,1-b] [1,3]thiazol-5-y1)sulfonyl]-4-
25 piperazin-1l-yl-1H-indole;

1-[(3,4-dimethoxyphenyl) sulfonyl] -4-piperazin-1-yl-1H-
indole;
1-[(5-chloro-3-methyl-1-benzothien-2-yl)sulfonyl] -4-
piperazin-1l-yl-1H-indole;
30 1-[(4-bromophenyl)sulfonyl]-4-piperazin-1l-yl-1H-indole;
1-[(5-bromothien-2-yl)sulfonyl] -4-piperazin-1-yl-1H-

indole;

-14-



30 which conprises a pharnmaceutically acceptable carrier and an effective
anmount of a conpound of fornula | as descri bed herei nabove. -23 WO
02/ 3GS62 RegFoAs58L1S389 Solid carriers suitable for use inpdhgseiQgIzesi tion
of the invention include one or nore substances which may al so act as
flavoring agents, lubricants, solubilizers, suspending agents, fillers,
glidants, conpression aids, 5 binders, tablet-disintegrating agents or
encapsul ating materials. In powders, the carrier nay be a finely divided
solid which is in adm xture with a finely divided conmpound of formula I. In
tablets, the formula | conmpound is mxed with a carrier having the
- hecessary 1010?g@r§S§heﬂlBEBEEEEh3§ y@)§H1E%H&§]p&°?9?&k89§na@d gofpact ed
in the shape and size desired. Said powders and tab S may con ainupto
99s by wei ght of th€ofernula | conpound. Solid carriers suitable for use in
t he conp05|t h n nel yde,ga ium
T L e R e
met hyl ceIIquse eshdrun1carboxynethyl ceIIquse ponV|nyIpyrroIidine, | ow
mel ting waxe exchgnge _resi | Lyyacceptable
l'iquid cgfrlgrSQB gu bﬁ §?o$ éﬁ% 3?F%§T§8 |gﬁ§§§28§§e s ons, emul sions,
syrups and eI|X|rSuMEynyé}emHLmnddlen t he conp05|t|on of the invention.
Conpounds of f be dIS d,o utically
ccceptabre | FaokabeRrviErbeRer e oxl ir 1 2 kpRERRTRRT fobbe L ERCLPREES
phar maceuti cal-l(y-bBeneplphperaklinon -fa) - 1en(a brymopRehh) ol fofval fI- Ilquid
conposition may co tala gther sui t abl e pharmaceutical additives such as
sol ubi l i zers, enmuf PePs€ipuffers, preservatives, sweeteners, flavoring
agents, BUS penlcdn ngeaggmpage?:az@heml-yg) agemt(srchlaeo@ﬁahaﬁizagzigent S, | f
viscosity regulato abiliz ors, ,or e like. Exanples o
liquid carriers sﬁﬁigbﬁ thipzglap- Xiz igg ﬁaﬂ HzdRARL&¥ration i ncl ude - 24
WO 02/ 36S&2 RCTAUSOh,7238Bevabeh - fl.p?MLQUl[E\‘El ¥ -69RLRHBkYY additives as
above, e.g., cellul ose_derivatives, preferably sodi um car boxynet hyl
cel | ul ose sol uti oRflengiésRbESNYLhcHdiR§ORBROhydri ¢ al cohol s and pol yhydri ¢
al cohol s, e.g. [49|(XCQE%hoﬂSbeHﬁyﬂ%Elﬂ@i‘h!@hL!e§l]Qfl Qbh§n§§591f0n¥l)—
fractionated coconut oil arachis™oil). For”parenteral "adm nistration
the carrl®r may alBoipdodmioily ester such as ethyl ol eate or isopropyl
myristate. CompgALh Qgﬁl%nﬁr'ﬁ’ h”‘{@”k%g?ﬁ’ﬂhcﬁ ?'.‘Lﬁe%h ) Pé@aé?h“i' ons or
suspensi ons are SUI i ntramus i ntfaperi or subcut aneous
i njection. Sterllyléoﬂﬂtﬂadglﬁmy al so be adm ni stered |ntravenously

| Tquid or sobraDeeheasettbnetstar s i 2 VRBLLOR) BRPEPEAA-EL T O |

order to iIIustrayé]%hE indedei; on nnre clearly, specific exanples t her eof

are set %@{t?6q85gkgg §ﬁ%8TEZ ? p&ﬂg4eﬁgngge%eghg rer illustrative

and are e un copée anda under | yi ng 20
principl es of thebbnzyﬁﬁpmperazanylmg&] -UHIésdodeher wi se stated, all parts
are parts by

o PRl DY gL NIRRT e Coghd MR, dsplanats L ghper or mnce
methyl)piperazin-1-yl]-1H-indole;

1-[(2-bromophenyl)sulfonyl] -4-[4- (pyridin-3-yl-

25 methyl)piperazin-1-yl] -1H-indole;
1- (phenylsulfonyl) -5-piperazin-1-yl-1H-indazole;
1- (phenylsulfonyl) -6-piperazin-1l-yl-1H-indazole;
1- [ (2-bromophenyl) sulfonyl] -6-piperazin-1-yl-1H-indazole;
1- [ (4-bromophenyl)sulfonyl] -5-piperazin-1-yl-1H-indazole;

30 1-[(4-bromophenyl)sulfonyl]-6-piperazin-1-yl-1H-indazole;
1-[(5-bromothien-2-yl)sulfonyl] -5-piperazin-1-yl-1H-

indazole;

-15-



WO 02/ 3GS&2 ww r~T ~ PCT/US011~5389 Preparation of

1- (Phenyl sul fonyl) - 4-pi perazin-1-yl-1H5 indol e Hydrochloride H CO2_t Bu
CO2_t_Bu MWobehb2N C ~ CN~ HC C' HOd N~'"'" ~ ~ N~ \pctulorakssy ~1 \ N
~N~N~NHHSOZ SOz ~I ~I 10 15 20 25 A m xture of

1H i ndol - 4-yl pi perazine (4.0 g, 20 nmmol ), di-t-butyl dicarbonate (4.8 g, 22
nmol ) and NaOH (0.8 g, 20 mmol) in 40% di oxane is stirred at room
tenperature for 10 hours and treated with water. The reaction mxture is
extracted with ethyl acetate. The extracts are conbi ned, dried over NazZS04
and concentrated in vacuo to give t-butyl

: 4'(1FE|Pd0|'&ZXRBpb@%h@%h&%ﬁl@a&§9§ﬁh§b%F§§—%—%Qb@&%%§§—§0&ﬂdiHﬂp 237G,
identified by mass spectral and’el emental anal yses. A portion of the
t-butyl 4-(1H i ndéndaz@ilepi per azi ne- 1-carboxylate (1.05 g, 3.5 mml) is

- added to a syspensi I _en b ref.yfrappat OC under N2.
The resultan? ﬁﬁgtS?gogépggﬁygzg%ﬁggggﬁé ﬁr?ﬁgkgggég'gﬁgg ggnzenesulfonyl
chloride (0.616 gingdagodrsl ), stirred for 16 hr and treated with water. The

Conti ned.  ar Ped GudtNeoR i SR BN 6 BRErs AR L& M sge T 1

concentrated in vaadazbdegi ve a residue. The residue is chronatographed

(Si 02, CHzC12 o-0i,ve t-butyl 4-(1.' - ___ . .

phenylsuIfong%P%¥ﬁrﬁngé%-E}§%fﬁﬁﬁgr&zp%e}f-&§985?§I%te as a light yellow

solid, 1.25 g (8l%yikseldpnydP phéngiCetherrdentifi ed by nmass spectral and
n of, the t-hut

| t al | . A ti | . .
4- (1- benzeneduPPORYI S RIVL - 42/ BERRYAPLRETRZ48r boX ) aLE-£B98BOYS i s
stirred 10 alrpkenye sofl féNyHCk -pidediaediane -l -1Hcintarpeeat ure for 2 hrs

and filtered., The filtercake is dried to give 10 the tit roduct as a
whil e solid, 10?%& 1 9‘3&&\}‘1&’ réy (#pP é%t@gﬁpﬁpﬁgazﬁy'ﬁﬁgi%‘sgaraI and NVR
anal yses. EXAMPLE$ndz%31%&5 Preparation of
1-A«y|su|fon{l-4-Pi erazin-1-yl)-1H1ndol e_Hydrochl ori de
-phenylsulfonyl-4-'[4- (3-phenylpropyl)piperazin-1-yl] -1H-
indazole; and

15 the pharmaceutically acceptable salts thereof.

This invention also provides processes for
preparing compounds of formula I which processes
20 comprises one of the following:
i) reacting a compound of formula:

R, G

/
Ry N\
Ry \:A P (CRsRe)m
XX
[/J: N

(Ra)n H
wherein the dotted line, n, m, Ry, Rs, R4, Rs, Rg, R, X,

Y and A are as defined above and G is a protecting

25 group, with a suphonylating agent containing the group:

-16-



HGGHNNNNHI ~N~ G~ ~ RgS02C1 ~ ~HCO N~ N------ ~NN~N-~NH
SOZRg SOZRg G = protecting group 20 . Using essentially the sanme procedure
descri bedwowdaessppl e 1 and substituting the appropriate arpdsusohassh
chloride, the follow ng conpounds |listed in Table |I are obtained and
identified by HPLC and mass spectral 25 anal yses. -27 WO 02/ 3(5&2 TABLE |
H ~N~ N N SO2R8 PCT/ USOL/.h389 Ex . LCVMS1 No. Ra M n. MtH 2 o-bronophenyl
2.58 422 3 6-chl oroi m dazo[ 2, 1-b]thiazol -5-yl 2.48 422 4

3, 4-di net hoxyphenyl 2.52 402 5 4-am nophenyl 2.26 357 6
benzo-2,1, 3-thi azol -4-yl 7 benzofurazan-4-yl 8 3-brono-5-chlorothien-2-yl 9
. 5-chl or o- 3- net hyl benzo(b)thien-2-yl 10 Dansyl 11 2,5-dichlorothien-3-yl 12
3, 5-di net hyl i soxasol -4-yl 13 1-methylim dazol-4-yl 5 10 LCMS condi tions:
Hewl ett Packard 1100 MsSD, YMC ODS- O x 50 M 5 a columm at 23C; 3uL
»injection; Solvent A 0.02%)TFA/mater;:%olvent B: 0. 02% TFA/ acetonitril e;
Gadient: Tinme 0:95% A; 0.3 mn: 95%A; 4.7 mn: 10% A, 4.9 mn: 95% A
Post time 1 ghRrekhowrat egl. §snlpeirAneBet agbiven: 28 NNHDARARlrdS
Scanni ng Mode Positive 150-700; Fragnmentor 70 nV. -28 WO 02/ &

PCT/ USQOL/ - 1i §§9‘°EXR&PE@611PW%%%FJ&?€? offgfp G to give a compound of

4-[4- (4, 55D ppatmoliHIi wheazdh- &, Y1y Shydrogen;
piperazin-1-%k]-1-(phenylsquonyI)-lH—iadoIe

ii) reacting a compound of formula

R» /R‘l
Rs N
. - (CRsRe)m
Ry A//

(R/:Eu

Q)n
wherein the dotted line, n, m, Ri, Rz, Ri, R4, Rs, Re,
10 Ry, X, Y and A are as defined above, with a
sulphonylating agent containing the group

RBSOZ_"

wherein Rg is as defined above, to give a compound of
15 formula (I);

or

iii) reacting a compound of formula I wherein R; is
20 hydrogen with a compound of formula:

Ri— L
wherein R; is as defined above (excepting hydrogen) and
L is a suitable leaving group, e.g. halogen or SMe to
give a corresponding compound of formula I;

-17-



N "NHNYNC-NNH. H N-r ~+ ~~-SH3 -~- , .\ N~N\ N S02 5@
\~ 10 A solution of 1-(phenylsulfonyl)-4-piperazin-1-yl1lHindole (71 ny,

0. 18 mmolwoim/3gksexane is treated with 2-methylthio-2-i m derelisne45389
hydr oi odi de (52.7 ng, 0.22 mol) and N, N-dii sopropyl et hyl am ne (62 ~.1,
0.36 Mol ), heated at 50C for 16 hr., cooled and concentrated in 15 vacuo
to give a residue. The residue is purified by HPLC to give the title
product, 15 ng, identified by HPLC and mass spectral anal yses (2.57 mn;
410 M+H) using the LCMS conditions described in Table I. -29 WD 02/ 365&
EXAMPLES | 5-18 PCTI USOLL~S389 Preparation of

. 4-Heterocyclyd-1-(aryl sul fonyl)indole 5 conpounds NYNH HN N C- C N NH
H ~\ N~~\ SCH3 \ NCN\ NI 1 S02R8 SO2R8 Using essentially the sane
procedure described in 10 Exanple 14 and substituting the appropriate 1

+ (aryl sul f onyiy) ndalleysabshygate compeuhdl lodwifugrmedrgpo(indswséoeimi A Tabl e ||

are obtained.and idenfiigd Ry, HR.C apd GASH SBEC! L3k, A0Ri¥IeS agedl
5 containing the group Ra where R, 1is: optionally
substituted alkyl to give a compound of formula (I)

wherein Rig is optionally substituted alkoxy;

or

10
V) converting a compound of formula (I) having a
reactive substituent group to a different compound of

formula I.

15
With regard to processes (1) and (ii) the
sulphonylation may be conveniently carried out in base,
e.g sodium hydride, using a sulphonylating agent such
as a sulphonyl chloride of formula
20
RgS0,C1
wherein Rg is as defined above, followed by removal of
the protecting group in the case of process (i).
25
Process (iii) may be conveniently carried out by using
an alkylating or acylating agent with an appropriate
leaving group L such as a compound of formula:
R; hal
30

where R, is optionally substituted alkyl or alkanoyl,

and hal is a halogen such as chlorine.

-18-



WO U2136562 TABLE Il n N .NH CND N N SOZRg PCT/ US01/ .t S389 Ex

. LCVMB1No. R8M n. M+H152- br onophenyl 2. 79490166- chl or oi m dazo[ 2, 1- b] t hi azol -5-y
| 2. &84901W8) ¢2r3d56et hoxyphenyl 2. 64470184- ami nophenyl 2. 4642 d1iMs1/ass89li t i ons:
sane as for Table | -31 WO 02/ 3GS&2 PCT/ D S01 / 389 EXAMPLE 19
Preparati on of 4-(4-Benzyl pi perazin-1-yl)-1-(phenyl5 sulfon~rl) -1Hindole
HN JICN\ ..~ ~~g9gr NI SOZ 10 15 ..==J NC- NN SOZ ~\ A solution of
1- (phenyl sul fonyl) - 4-pi perazin-1-yl 1Hindole (71 ng, 0.18 mMmol) in
tetrahydrofuran is treated sequentially with benzyl bromde (21 ~I) and
triethyl-amne (75 hr and concentrated residue is purified 37 ng, identfied
. by min; 432 Witth usieaarBablis | . pabeessshdken attHeoonalleppPLEadbnir embor 16 in

vacuo to give a residue. The by RP-HPLC to give the title prpduct, HPLC and
Tmss specir A CRREIJEBELY 2 B TRE I CAECRndTi BhS dBSSATsed Th Dage.

e.g. NaH, if desired in the presence of a solvent using

an alkylating agent such as an alkyl halide.

Methods for converting reactive substituent groups
in compounds of formula I to other substituent groups
are well known to those skilled in the art. For
example benzyl groups may be removed and replaced by

10 hydrogen. Acetylamino groups may be converted to amino

groups by hydrolysis.

In any of the reactions described herein reactive
substituent groups or sites in the molecule may be

15 protected prior to reaction by use of appropriate
protecting groups inert to the reaction conditions and

removing said protecting groups after the reaction .

20 In detail compounds of the invention may be prepared
using conventional synthetic methods and, if required,
standard separation and isolation techniques. For
example, 4- (piperazin-1l-yl)indole compounds of formula II
may be readily prepared by the catalytic hydrogenation of

25 the 4-nitroindole precursor of formula III to the
corresponding 4-aminoindole of formula IV and reacting
said formula IV indole with a bis-alkylating agent such
as bis(2-chloroethyl)amine to give the desired formula II
intermediate. The reaction is illustrated in flow

30 diagram I.
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WO 02/ 3G662 EXAMPhES 20-53 PCT/ USOL/ ~5389 Preparati on of
4-Heteroaryl -1-aryl sul fonylindole 5 conpounds HN CNi ~\ + N SOZRg R Hal
R~ N N N §&8sesla ng essentially the sanme procedure descrigegysei/sdsgoExanpl e
19 and enpl oying the appropriate 4-(piperazin-1yl)-1-(arylsul fonyl)indole
substrate and a suitable aryl, alkyl or acyl halide, the follow ng
conpounds shown in Table Il are obtained and identified by HPLC and nass
spectral analyses. -33 WD 02136562 TABLE 11 PCT/USOL/-1i389 RL N N N |
SOZRg Ex .LCMVBI No . RIR$M n
. MtH202- chl or o- 5- phenyl 3. 07472t hi enyl met hyl 213- ni t r obenzyl phenyl 2. 9547722ac
. etyl phenyl 3. 1838423benzyl 2- br onophgpyh2pPL86 42- chl or o- 5- 2- br onophenyl 3. 08
550thieny|nethyl253-nitrobenzy|2-bTUﬂUpgenyéégﬁSSSOZGacetyI2-bronDphenyI2.9
755727benzyl 6- chor oi m dazol [ 2, 1- 2. 91512b] t hi azol - 5-yl 282- chl or 0- 5- 6- chor oi m
+ i dazol [ 2, 1- 3. 00553t hi enyl met hyl b] t hi azol - 5-yl 293-ni t r obenzyl 6- chor oi m dazol
[2,1-2.87557b] thi a¥e®: 5-yl 30acet yl 6- chd™h mi dazol [ 2, 1- BN 23364bK=Y,

t hi azol - 5- yl 3larnzyA 3, 48 di net hoxyph 2322-chlorok§;$ 4-4] hoxyphe
nyl 2. 90532t hi enyl fret Hy| - 3H2 Cat\WO 02/ 3@62  PCT/ USET2C8ARe . “TABIIE T |

(cont'd) R~ N N X\ 2
(Ro)y (Roln Ro)n
(1 av) a
S The formula II intermediate may then be converted to

a compound of formula I wherein A is N, m is 2; R; is H;
Rz, R;, and Ry are H; ---- represents a single bond; and
the heterocyclyl group is in the 4-position, by reacting
the formula II intermediate with a protecting group, G,

10 for example di-t-butyl dicarbonate, to selectively
protect the piperazine basic N atom to give the compound
of formula V and sequentially reacting said formula V
compound with a base such as NaH and a sulfonyl chloride,
RsS0O,Cl to give the protected 4- (piperazin-1-yl)-1-

15 (substituted-sulfonyl)indole and deprotecting said indole
to give the desired compound of formula Ia. Reaction of
said formula Ia compound with a reagent R,-Hal, wherein R;
is defined hereinabove for formula I and Hal is Cl, Br or
I in the presence of a base gives compounds of formula Ib

20 wherein R; is other than H. The reaction sequence is

shown in flow diagram II.
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NIl SOZRg Ex. No. R1L R8 LCMSi M n. MH

333-ni trobenzyl 3, 4- di net hoxyphenyl 2. 8253734acet yl 3, 4- di met hoxyphenyl 3. 10442
35benzyl 4wapmymsspérenyl 2. 6444736net hyl 4- ami nophenyl 2. 283713 B1Bb4af18389- 4- am n
ophenyl 2. 82487t hi enyl met hyl 383- ni t r obenzyl 4- am nophenyl 2. 72492393- net hoxybe
nzyl phenyl 2. 88462404- pyri dyl met hyl phenyl 2. 40433413- pyri dyl net hyl phenyl 2. 424
33423- et hoxybenzyl 2- br onophenyl 2. 99542434- pyri dyl net hyl 2- br onophenyl 2. 5151
3443- pyri dyl net hyl 2- br onophenyl 2. 52513453- met hoxybenzyl 6- chl or oi m dazo[ 2, 1-
2.93542b] thiazol -5-yl 464-pyri dyl met hyl 6-chl or oi m dazo[ 2, 1- 2. 48513b]

t hi azol - 5-yl 473- pyri dyl met hyl 6- chl or oi m dazo[ 2, 1- 2. 48513b] t hi azol - 5-yl 483-m
- et hoxybenzyl 3, 4- di met hoxyphenyl 2. & $3acnam @ net hyl 3, 4- di met hoxyphenyl 2
. 47493 -35 WD 02/3GS& PCT/ US011r=15389 - TABLE |1l (cont'd) R~ NC~- NN
SOZRg Ex . LCVMSI No . RR RB Mn . MtH 50 3-pyridyl net hyl

' 3,4-dinethoxypheny| 2.45 493 51 3-net hoxybenzyl 4-am nophenyl 2.75 477 52

4- pyri dyl nmet - a n@phenyF}ﬁ 4 4&8Y53 3-pyridyl nme 4- gm;nophenyl
2.26 448 L |t ong; are t /2% aﬁﬂthéﬂwﬁor Tab g\/N 3 182/ 3G &
PCT/USU 1 /-s3 LE 546 Py eprar h of 2RsSO \

4- (anDplperaZ|n 1- -1- (phenylsul yl)5 bﬂﬂﬂlnldazole h chl df%i de H N
Br + HWNH\ N ~ N H §C02 t-Bu)2 Q0 b;Bu NHO ¢ ~,. c (Ro),

an V) (Ia)

R;-Hal, base

K//\I\‘I N N\Sgo
l \ Rg

(R9)n

(1b)

Corresponding compounds of the invention wherein A

is CR;p may be obtained, for example, by lithiating a
protected 4-bromoindole of formula VI wherein G is
benzyl, and displacing the lithium group with a cyclic

10 ketone such as an N-protected-4-piperidone to give the
hydroxy intermediate of formula VII, which may then be
dehydrated and sulfonylated in the manner described
hereinabove to give the protected compound of formula
VIII. Catalytic hydrogenation and simultaneous

15 deprotection of said formula VIII compound gives the
desired compounds of formula I wherein ---- represents a
single bond (formula Id). The reaction sequence is shown

in flow diagram III.
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So 1 2CN2) HC1 \ I \ NH S02 A suspension of 4-bronobenzi m dazole (42
nmol ), 10 honopi perazi ne (256 nmol) and NaQ-Bu (59 mmol) in dry oxyl ene,
under NZ, wicsod¥6at ed with a catal ytic anmount of Pd ( OCOCHPGAR(d0185888 ( P/ Pd
= 4), heated at 120C for 3 hr, cooled to roomtenperature and diluted with
wat er. The aqueous m xture is extracted with ethyl acetate. The 15 extracts
are conbi ned, dried over MyS04 and concentrated -37 WO 02/ 3GS&2

PCT/ USOL/ . 15389 in vacuo to give a residue. The residue is purified by

fl ash chronot ography to give 4-(honopi perazin-1 ' yl)benzimdazole. A

m xture of 4-(honopi perazin-1-yl)benzimdazole 5 (4.3 g, 20 mmol),

. di-t-butyl dicarbonate (4.8 g9, 22pfi5R! drABAAMaSHE (0.8 g, 20 mmol ) in 400
aqueous dioxane is stirred at roomtenperature for 10 hrs and diluted with
wat er. The aqueous m xture is extracted with ethyl acetate. The extracts

- are conbined, dried over NaSO4 and 10 concentrated in ®acuo to give t-butyl
4- (benzi m dazol - 4yl ) honopi per azi ne- 1- carboxyl ate. A suspension of NaH (3.8
mol ) in tetrahydrofuran at 0C, under NZ, is treated h t-butyl

4- (benzi m dazol - 4yl ) - nopi per azi ne- 1-carboxyl ate (INdg, 3.5 mmol), 15
stirred for 0.5 hr, tr Wi th bq%enesulfonyl chl o Ngfex( 0. 616 g, 3.5
mol ), stirred for 16{hof@§rsat r and fil{itet with water. The
aqueous m xture is g t wth e gt at e. T(Egn racts are conbi ned,
dried over Na2SQg and concentrated I n uo to 20 ‘gf've a léesi due. The
residue is purified by flash chromat ography to give t-butyl.

4- (1- phenyl sul f onyl) - bengipyn dazol - 4-yl ) honopi per azi n- 1(¥H) boxyl ate. A

m xture of the thus-obtained carboxylate in 4N HC1L and di oxane is stirred
at roomtenperature for 2 hrs and 25 filtered. The filtercake is washed

with ethyl acetate and dried in vacuo to afford the tifle product. -38 WO

02/ 3GS& PCT/ USCQL/ - 1389 EXAMPLE 56 Preparation of 1)Acid
4- (4-Benzyl . pi perazin-1-yl)-1Hindazole C N CHO ~ F 5 [0 2)Base,H,0
3) RgSO,Cl
H
N
H,, Cat.
A X —~
7 | IY
® Y
SO,-Rg
(d) (VI
5 These and other literature procedures may be

utilized to prepare the formula I compounds of the
invention. Employing a 5-, 6- or 7-haloindole,
-haloindazole or -halobenzimidazole substrate as starting
material and using essentially the same procedures

10 illustrated in flow diagrams I, II and III hereinabove
enables the construction of the corresponding compounds
of formula I wherein the heterocyclyl group is in the 5-,

6-, or 7-position and X or Y is N.
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H2ZNNH2 N CND N N H A stirred sol ution of

4- benzyl - 1- (3-fl uoro-2car boxyphenyl ) - pi perazine (5.96 g, 20.0 nmol) in

di met hyl swig@sesl® (10 nmL) and hydrazine (10 nmL) is heat ed pgirXeyssn36ler
nitrogen for 4 days. The cooled reaction is diluted with ether and washed
with a mxture of water and saturated aqueous sodi um bi carbonate. The
organic l|layer is further washed sequentially with water and brine dried
over MgS04 and concentrated in vacuo to give a residue. 15 The residue is
chromat ogr aphed using ethyl acetate as the eluant. The resulting oil is
reconcentrated fromether to give a white foamwhich is stirred under

. hexanes/ et her ovepaightagébaslgsukthengnwhhteveovdepousdi 68l abeduldy suction
filtration anal washed_w th hexane to give the 20 title conpound 3.11 g,
(530 yi el d), "PYeRfi PrédiBFIHWNRENEITeANREDD) SE56SNERAVPEET EIURr epar at i on

- of 4-(4- Benzgg@tear a1kBrd=Yk) réipbenyl syl B@nmkteéﬁeanﬁl?zehe bydrechl oride 5
PCTIUSO1 /-4389 / ~/ N~ . HJ CND ~ ~ so2~~ C N ~ NaH|l \ ~NOOA
sol uti on of ¥eEarbekzy§PphpefafPhrot- ympody PRYSRORETES, 320gn1iBiVE, mDI ) in
dry di metyiyl hEQrpBELEGerathiyeabedrhad Wikh aiééraegewSheeoﬁa%gw,' n
mneral oil (12.0 niol of NaH). After stirring under nitrogen Tor 15 mn,
the reacti onthe preseel WhVRnbépReRESUL6RyRcAEERPdefEX. EBentreabmenimpl ),
stirred for r e : d_wm S t ous
NaHD3 and vafer SngoTBRE,BFEATHEERERAE; pEFvBhEC Skl n=LNE] £1 2080 T
sequenti al | ytwi bln adifecteddbpr the, SdHTédreveptMySOY angatdankninaneddi n
vacuo to giv resi T Ldue_isS, . LLL by f h ogr aphy on
Si1ica gel uenagelE; Highy CEnbFEsENn ali RIStk Ho o' b3, B3E FER ree

am ne 201®f thertpehticedpyurdfastameonimo(8tldfga edtpouAdpoft Fommalat hi s

oil (432 ng, 1.0 Dl ) .1 s .di Lved in ether and tregted with 1.0M HO1 in
other (1. 1oL 2% HoRckipearhBe8 ishovd C 3R BBobhRAETHAY Riched wi th

et her, and daedadntisderedacwaiilioopr perdatelaliyt be danpayndoasoa |ight tan

25 sol 10, 19,,208.209C, 1oent L1 g4 DtV andRa3 SPSELLY o2ng! Yoes. ~40

therapeutic agent to a patient in need thereof.

15 The therapeutically effective amount administered in
the treatment of a specific CNS disorder may vary
according to the specific condition(s) being treated, the
size, age and response pattern of the patient, the
severity of the disorder, the judgment of the attending

20 physician and the like. In general, effective amounts
for daily oral administration may be about 0.01 to 1,000
mg/kg, preferably about 0.5 to 500 mg/kg and effective
amounts for parenteral administration may be about 0.1 to
100 mg/kg, preferably about 0.5 to 50 mg/kg.

25 In actual practice, the compounds of the invention
are administered in a solid or ligquid form, either neat
or in combination with one or more conventional
pharmaceutical carriers or excipients. Accordingly, the
present invention provides a pharmaceutical composition

30 which comprises a pharmaceutically acceptable carrier and
an effective amount of a compound of formula I as

described hereinabove.
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WO 02/ 3G62 EXAMPLE 58 PCT/ USOL/ ~s389 Preparation of

1- (Phenyl sul fonyl)-4-(1-pi perazinyl)-1H5 i ndazol e hydrochloride CND NN S H
C N~ . Hcwd\bhddebb2~S = A sol ution of 1-phenyl sul fonyl -4-{4-f@ngsgipsgzer azi n10
1-yl)-1Hindazole (433 ng, 1.0 mml) in 1,2 dichloroethane is treated with
1-chl oroethyl chloroformate (0.27 nL, 2.S mol) heated at refl ux
tenperature for 2 hr, and concentrated in vacuo. The resultant residue is
heated at reflux tenperature in 15 nethanol for 1.5 hr, cool ed,
concentrated in vacuo and reconcentrated fromether. The resulting tan
solidis triturated with ether and crystallized fromhot ethanol to give

- the title conpoundo@sdachapiseki u28dbie (63%ipeehd) thapc3Rgodddibn
identified by HNVR and mass 20 spectral anal yses. -41 WO 02/ 3GS& PCT/ USO
1/ - 1S389 EXAHﬁLEh§91BVPP€ﬁ8PaEP8 ugge one or more substances which may

4-[4-(2- phenxh@bhxbtpaeefaévarln |hgéhEQenﬁh§%hEaﬂ¥%) sbhubrdazalg,
hydr ochl ori de H CND
suspendlng agents, flllers, glldants, compres51on aids,

5 Dbinders, 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
compound is mixed with a carrier having the necessary

10 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
the composition of the invention include calcium

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

Any pharmaceutically acceptable liquid carrier

20 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
carrier such as water, an organic solvent, or a

25 pharmaceutically acceptable oil or fat, or a mixture
thereof. Said liquid composition may contain other
suitable pharmaceutical additives such as solubilizers,
emulsifiers, buffers, preservatives, sweeteners,
flavoring agents, suspending agents, thickening agents,

30 coloring agents, viscosity regulators, stabilizers, osmo-
regulators, or the like. Examples of liquid carriers

suitable for oral and parenteral administration include
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O-O1 A mxture of 1-phenyl sulfonyl-4-piperazin-1-yl-1H ndazole (190 ng,
0.50 mmol ) and KzC03 (138 ng, 1.0 mmol) 10 in dry acetonitrile is treated
wi t h phenatdwddsseri de 15 20 (0.55 nml, 2.0 mmol ), heat ed atpdrefisourssssy
tenperature under nitrogen for 8.5 h, treated with water and extracted with
met hyl ene chloride. The conbined extracts are dried over MyS04 and

chromat ographed on an SCX colum (Varian SCX Mega Bond Elut, 5 g) eluting
with ethyl acetate to renbve non-basic organic material and then with 1:99
triethylam ne:ethyl acetate to afford, after concentration, the free am ne
of the title conpound as a slightly yellow oil (198 ng, 89s). The oil is

- di ssol ved i nygther ( kaleuia@hy apRdat nehgekhanelivke akdagehdbi ki gy ,and
treated with 1. 0M 1 in ether. The solution is concentrated in vacuo and

the resul ti ngetaHl96Ri derdvptdxesd wrehcseRdy SRALSNCECPERORYIEEREE t

~afford the tbghﬁu@egeogequeaoa>lIg@boh@nssg1h@1%9%nggmoﬁéﬁﬂa¥aeld) "2
WO 02/ 3G562 PCT/ USOL/ identified by NVR and nass

spectral anaa9§@b¢1ExanﬁLeslgB¥¢21§ Pﬂé@@@éﬁuoﬁ 8f. . glycols) or their
4- FbteroafY'Q%E§Q¥E%U%EQH¥E'ng Ou% go”pﬁ%aé%lﬁnQEea NoconiEloMd dNg ~ N
=2 H/T N 1 £he s

+R~Hal +RgSQz Using essential [y t ame procedures
descr|bed |naEnahpse9i56 59F@mdpemphb¢mng edmiapptoptiene thrderoréer

the 1 of | owi ni*RoRbBangS Shovi ¥ CrsRFe SaAs bhyTedEhbs phent i iod by

NVR and nmessi&bpsppelr ayrasabyses. -43 WO 02/ 3GS& TABLE |V

PCT/ USQL/ ~~389 Compositions of the invention which are sterile

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

15 For a more clear understanding, and in order to
illustrate the invention more clearly, specific examples
thereof are gset forth hereinbelow. The following
examples are merely illustrative and are not to be
understood as limiting the scope and underlying

20 principles of the invention in any way.

Unless otherwise stated, all parts are parts by
weight. The terms HPLC and NMR designate high
performance liquid chromatography and nuclear magnetic

resonance, respectively.
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RLi CN-N~NN SO2Rg Ex. No. RL R$ np C M+tH 60 2(p-fl uorophenoxy) et hyl -
phenyl 61 p-fl uorophenyl-CO (CH2) 3- phenyl

62phenyl - G kssgahenyl 633- phenyl pr opyl - phenyl 64n- propyl - pharyl&rheRsy! pheny
| - CH=CH- 66benzyl p-f | uor ophenyl 67benzyl p- chl or ophenyl 68benzyl napht hyl 69benzy
| p- met hoxyphenyl 70benzyl p- (tri fl uor o- met hoxy) phenyl 71benzyl 2- (4, 5-di chl or o-
t hi enyl)-72benzyl p-tolyl

184-186481--507202- 205461| 88-190461258- 260385233- 235459240- 241451238- 239467
147-149483206- 209463229- 23151 7 235-237 507 215-217 447 -44 WD 02/ 3GSQ&2
EXAMPLE 73 5 10 PCTI USQOL/ - 45389 Preparation of

. 1- (4- Am nophenyl sul f onyl ) - 5- pi per azi nggtxitpilkt 1 ndol e hydrochl oride t-Buo2~ o
H2N \ t) HN(CHzZCHzZCIly~ N N H3C-CG-NH ~~S0O?T 2) (CO -t-Bu), ~ I~ NI~ NH
Ht-BuO2C N~ ~N~ ~~N~1 ~NHJ ~ N. HC1 S,0S OH3C N HZN H A sol ution
- of 5-am noindole (6.23 g, 47 mol ), bis(2-chloroethyl)am ne hydrochloride
(16.8 g, 96 mHdparadidd ic8 h @EH&E (S f8ny 14k BigerdAihul-3/0/1H~s heat ed
at 100C for 8 hours, cooled to roomtenperature and concentrated In vacuo
to give 9546 igdoles Hydrachloride)| 14 i ndole. A solution of said indole in
acetone and water is 15 treated with di-tert-butyl dicarbonate (11.3 g, 47
nmol ) and potassi um carbonate (13 g, 96 Mol ). The m xture is stirred at
room t enperature overni ght, tH@haBetone evapmhamed and t he remaini ng
aqueous phase extfacted with acetate. Nhe extracts areidried over
MySO04 and 20 coifcentrated in|va uo to glve[: ]e5|due The e5|dueH¢§
purified by fla hr omat ogr a to give HCI

4- (1H i ndol - 5yl ) - pi per azine- 1-jcar boxyT1¢ acilj ter est
N N N
H l

30,

O

A mixture of 1lH-indol-4-ylpiperazine (4.0 g, 20
10 mmol), di-t-butyl dicarbonate (4.8 g, 22 mmol) and NaOH
(0.8 g, 20 mmol) in 40% dioxane is stirred at room
temperature for 10 hours and treated with water. The
reaction mixture is extracted with ethyl acetate. The
extracts are combined, dried over Na,SO, and concentrated
15 in vacuo to give t-butyl 4-(1H-indol-4-yl)piperazine-1-
carboxylate as a colorless solid, mp 137°C, identified by
mass spectral and elemental analyses.
A portion of the t-butyl 4-(1H-indol-1-yl)-
piperazine-l-carboxylate (1.05 g, 3.5 mmol) is added to a
20 suspension of NaH (3.8 mmol) in tetrahydrofuran at 0°C
under N,. The resultant mixture is stirred for 0.5 hr,
treated with benzenesulfonyl chloride (0.616 g, 3.5
mmol), stirred for 16 hr and treated with water. The
aqueous reaction mixture is extracted with ethyl acetate.

25 The extracts are combined, dried over Na,SO, and
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A solution of said ester (60 ng, 0.2 mml) in tetrahydrofuran is treated

with sodium hydride (30 ng, -45 WO 02/ 36S62 PCT/ USQOL/ - 45389 0.5 nmol )

fol |l oned Wp Psgsat yl sul fanilyl chloride (25 uL, 0.2 nmol) pcShglenssgd room

tenperature for 16 hours and ' concentrated in vacuo to give 4-[1-(4

acet yl am nophenyl sul fonyl ) - 1Hi ndol - 5-yl ] - pi perazi ne-15 carboxylic acid

tert-butyl ester. The thus-obtained ester is dissolved in nethanol, treated

wi th concentrated hydrochloric acid (100 uL?, shaken at 60C for 2 hours and

concentrated in vacuo to give a residue. The residue is purified by HPLC to

give 10 the title product, 15 ng, identified by HPLC and nass spectral

. anal yses (r.cbncénBralib8- inMyHcd8/to LEped4adf2 1PnEr eRAE @hk0RNsOf

Pi per azi nyl - 1-aryl sul fonyl benzi m dazol' e and i ndol e conpounds H 1)

HN( CHz CH2C1) ehtnakpgrapied) (8102 X C\‘Hzﬁlw By sgveopchutylNtH(Ry HC1 SO2R$

- G= protectin n s all oce ibed in
Exanple 73 a}%lagﬁ%pgg%/i@ﬁg?g hglgp%rﬁgg%l %t gl %&_%%?%Eé % gr9§¥ﬁ1§§% gﬁglé mggazol e

substrate and sughablelaoyl su[LﬁdnyiLchBog| delzepgebdls, mbechobbum ng

conmpounds_ shown in Tagl e V are obtaine %Pfﬁ‘?"tl fied b HPLC and 25 nass

spectral anatgsesifiag bywprEs SPEStFABLRD eRERT . ?LB 8YSREOND N N 502R$

A portion of the t-butyl 4-(l-benzenesulfonyl-1H-
indol-4-yl)piperazine-l-carboxylate (0.85 g) is stirred
in a mixture of 4N HCl and dioxane at room temperature
for 2 hrs and filtered. The filtercake is dried to give

10 the title product as a while solid, 0.64 g (99% yield) mp

60°C identified by mass spectral and NMR analyses.

EXAMPLES 2-13

15
Preparation of l-Arylsulfonyl-4-Piperazin-1l-yl)-1H-Indole
Hydrochloride
N §
(] EJ E] (]
G RgSOzCl HC]
@ @ﬁ @3 @
i N
SOzRg SOzRg
G = protecting group
20

Using essentially the same procedure described in
Example 1 and substituting the appropriate arylsulfonyl
chloride, the following compounds listed in Table I are
obtained and identified by HPLC and mass spectral

25 analyses.
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Ex. No. Piperazinyl R ng Position X RBLCMSI M n.

M+H745Nphenyl 1. 98343756Nphenyl 1. 96343765CHberizo- 2, 1, 3-t hi adi azol - 4-yl 2. 5640
0776Nbenzghedst hi adi azol - 4-yl 2. 01401786N2- br onopheny!| 2.p¢irAZd 15~ br onop
henyl 2. 39423806Np- br onophenyl 2. 34423815N5- br onot hi en- 2-yl 2. 33429826N5- br ono
t hi en- 2-yl 2. 25429835CHp- ( n- but oxy) phenyl 3. 23414845Np- ( n- but oxy) phenyl 2. 7941
5856Np- ( n- but oxy) phenyl 2. 73415865CH5- chl or o- 1, 3-di net hyl - 2. 49395pyr azol - 4-y
| 875N5- chl oro-1, 3-di net hyl - 1. 88396pyrazol -4-yl -4'7 WO 02/ 3GS62

PCT/ USU1l/ ~5389 TABLE V (coat' d) H cN~ N ~~N SQZR$ Pi perazinyl LCWVSI Ex.
Ring No. Position X R8 M n. M+H 885N5-chl or o- 3- et hyl benzo- 2. 88448][ b]

. thien-2-yl 896N5- chl or, o- 3- net hyl benzo- 3. 10448[ b]

t hi en-2-yl 905N2, 3- di chl or ot hi en-5-yl 2. 59418916N2, 3, - di chl or ot hi en-5-yl 2. 774
18925Np- f | uor ophenyl 2. 08361936Np- ftawr.@phenyl 2. 40361 945Np- et hoxyphenyl 2. 11
- 373955CH2- napht hyl 2. 92392966N2- napht hyl 2. 43393975CHp- (tri f | uor omet hoxy) phen
yl 2. 97426985Np- (tri fl uor omet hoxy) pflenyl 2. 57427996Np- (tri fl uor onet hoxy) pheny
| 2. 544271005CHp- i odophenyl 2. 9246 Np- i odophenyl 2. 484691026Np- i odophenyl 2
. 67469 -48 WO 02/ 365G2 EXAMPLE Q03 PCT/ USOL/ - u389 Conparative Eval uation
of 5-HT6 Binding Affinity of Test fonpounds 5 The affinity of test
conpounds for the serotonin 5HT6 geseptor is evaluated in the foll ow ng
manner. Cultured Hela cells expré ﬁlhunan cl oned 5-HT6 receptors are
harvest ed and centrifuged at | ow speed 10 (1,000 x g) for 10.0 mn to
remove the culture nedia. The harveste®2Rel s are suspended in half vol une
of fresh physiol ogi cal phosphate buffered saline solution anq% $ﬁntrifuged
at the sane ‘ed. This operation isl£epeated. The col | ect ed ﬁiﬁ”e t hen

honmogeni zed—iten Min.
2 o-bromophenyl 2.58 422
3 6-chloroimidazo([2,1-b]lthiazol-5-y1 2.48 422
4 3,4-dimethoxyphenyl 2.52 402
5 4-aminophenyl 2.26 357
6 benzo-2,1,3-thiazol-4-yl
7 benzofurazan-4-yl
8 3-bromo-5-chlorothien-2-yl
9 5-chloro-3-methylbenzo (b) thien-2-y1l
10 Dansyl
11 2,5-dichlorothien-3-yl
12 3,5-dimethylisoxasol-4-yl
13 l-methylimidazol-4-yl

1 LCMS conditions: Hewlett Packard 1100 MSD; YMC ODS-AM

5 2.0 mm x 50 mm 5 u column at 23°C; 3ul injection;
Solvent A: 0.02% TFA/water; Solvent B:0.02%
TFA/acetonitrile; Gradient: Time 0:95% A; 0.3 min: 95%
A; 4.7 min: 10% A, 4.9 min: 95% A; Post time 1 min.
Flow rate 1.5 mL/min; Detection: 254 nm DAD; API-ES

10 Scanning Mode Positive 150-700; Fragmentor 70 mV.
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15 volunes of 50 MM Tris.HO (pH 7.4) and 0.5 mM EDTA. The honobgenate is
centrifuged~at 40,000 x g for 30.0 mn and the precipitate is coll ected.
The obt ai weharbdet is resuspended in 10 vol unes of Tris. higr/dxehfiense and
recentrifuged at the sane speed. The final pellet is 20 suspended in a
smal |l volune of Tris.HO buffer and the tissue protein content is
determ ned in aliquots of 10-25 ~I volunes. Bovine Serum Al bumn is used as
the standard in the protein determ nation according to the nethod descri bed
in Lowy et al., J. Biol. Chem, 193:265 25 (1951). The vol une of the
suspended cell nenbranes is adjusted to give a tissue protein concentration
.of 1.0 ng/ M of suspension. The prepgredpfignpsane suspension (10 tines
concentrated) is aliquoted in 1.0 m~vorumes and stored at -70 C until used
in subsequent binding 30 experinents. Binding experinments are perforned in
~a 96 well mcrotiter plate format, i'n a total volunme of 200 ~, 1. To -49

WO 02/ 3G562 PCT/USOl/ 153 h 'xture: 80.0
~l of incuba& cont ai ni ng

- 1%-44 r Z )

10.0 mv MA g3 Eéaglﬁ- EPTQ 3pter 1Suifgh ﬁsHhHL§Qd6$e ., 86.0 G/ mmol,
avail able fr Ci enc . TSsociation constant
KD of the [3H LSD at the human serotonln 5- FWG receptor is 2.9 nM as
determ ned by saturation binding with increasing concent i ons of [3H]LSD.
The reaction is initiated by the final addition of 100.{ ~Gl;of tissue
suspensi on. 10 Nonspecific binding is neasured in the pregénce of 10.0 ~, M
nmet hi ot hepin. The te§i conpounds are added in 20.0 ~Cl1 vokune. The reaction

is allowed to proceed In the dark for 120 min at roontti?p:Lature, at whi ch

time, the bound 15 Wi gand-receptor conplex is filtered na 96 well
unifilter with a Packard Filtermate 196 Hagvester. The bo nd conpl ex caught
on the filter disk } owed to air and the radioa wi-ty 1S measured
in a Packard TopCou quypped Wi th s\>>‘[§ﬁﬁt onuttiptPer @ ors, 20 after
the addition of 40. Microscint-20 8tintillant to each shal) ow well. The
unifilter plate is heat-feﬂled and counted in a PackardTopCoui®% wth a
tritiumefficiency of 31)Qa. Specific binding to the 5-HT6 eptor is
defined as 25 the total @n oactivity bound | ess the anount nd in the
presence of 10.0, M unl akgled nethiothepin. Binding in the p nce of

varying concentrations of test conpound is expressed as a percentage of
specific binding in the absence of test conpound. The results are plotted
30 as I og % bound versus |og concentration of test conpound. Nonlinear

regressipgn anal yshssghudaba pel 'it-stpWehgl%uQ(f@SPﬂ'ﬁl?r—4a§>§.bé§:ﬁ@iﬁt@.g§/§m Prism
yi el ded both the | Cso and -50 WO 02/ 3662 5 _. i )
H-indole (71 mg, 0.18 mmol) in dioxane is treated with

2-methylthio-2-imidazoline hydroiodide (52.7 mg, 0.22
mmol) and N,N-diisopropylethylamine (62 pl, 0.36 mmol),
heated at 50°C for 16 hr., cooled and concentrated in

15 wvacuo to give a residue. The residue is purified by HPLC
to give the title product, 15 mg, identified by HPLC and
mass spectral analyses (2.57 min; 410 M+H) using the LCMS

conditions described in Table I.
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10 PCT/USA | - 45389 the K; values of test conpounds with 95% confi dence
limts. Alinear regression line of data points is plotted, from which

t he~l Cso wa) ¥k determ ned and the Ki val ue is determ nagtgsedsigpon the
following equation: Ki - 1Cso / (1 + L/KD) where L is the concentration of
t he radi oactive ligand used and KD is the dissociation constant of the

| igand for the receptor, both expressed in nM Using this assay, the
following Ki values are determ ned and conpared to those val ues obtai ned by
representative conpounds known to denonstrate binding to the 5-HT6
receptor. The data are shown in Table VI, below. TABLE VI Test

. Conpound5- HT6 bi ndi ng Ki { Ex. EXAMPLES 15-18

No.)(nM 11. 022. 031. 0415. 051. 01424.01I86. 02756. OTABLE VI (cont' d) Test
Conmpound5- HT6 bi ndi ng Ki (Ex. No. )(nM 30220.03345.0 -51 WD 02/ 36S&

- PCT/ USO1/ ~~389

3515. 0363. 03759. 0385 ,0404. 0417 0424 04 7 044 0465 0476. 04814 04910 0501 7.0
517.05225. 055%&8 kign 9fq » ' - S PRE 2
Conpour i d&- HE8Bbaglas~ 9 Ki (Ex. No. )(nh@642 06517266846787 52 VO

02/ 3GS& PCT S389 681469116'
70251718172567334791981448338864489249030916963710118Conpar ati ve

Exanpl es5- HT6 bi ndi ng Ki Cl ozapi ne6. OLoxapi ne4l. .
4Bronncriptine23.0N@thiothepin8.3N|anserin44.2C1anzepJﬁEl9.5 As can be seen
fromthe results set forth above, the conpounds of th MEent invention
have a high degree of ijaffinity for the serotonin 5-HT6 feceptor sub-type. 5

Al t hough two of the ari son conpounds (cl ozapi ne a t hi ot hepi n) have
simlar 5-HT6 recept ffinity, they do not have the|sellectivity of the
conpounds of the pre i nvention. The exanples di sc d above
demonstrate up to 50-flol d selectivity forgthe 5-HI6 -53 WO 02136s@&
PCT/USt |1/ ~i 389 receffiﬂ:ﬁgen conp @g_to their afflnE%iIfﬁghe 5- HT7
receptor. -54 Ti SCH; N

SOzRg éOzRg

Using essentially the same procedure described in
10 Example 14 and substituting the appropriate 1-
(arylsulfonyl) indole substrate, the following compounds
shown in Table II are obtained and identified by HPLC and

mass spectral analyses.
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WO 0213GS62 WHAT IS CLAIMED 1S: 1. A conmpound of formula I 'Y SOZRg wherein

PCT/USOL/.15389 Ais C, CRRoor Ny Xis CRI or NJ Yis CRSor Nwth the

provi so tR@oxeen X is N, then Y nust be CRS;, R is H C -pegaideylisgs bonyl

C - Csal koxycar bonyl or an d -Csal kyl, C2-Csal kenyl, CZ-Csal kynyl or

cycl ohet eroal kyl group each optionally substituted; R2, R3, R4, R5 and R6

are each independently H, hal ogen, OH or an optionally substituted

Cl Csal kyl group; R~ and R11 are each independently H, hal ogen or an

Cl Coal kyl , aryl , heteroaryl or Cl-Csal koxy group each optionally

substituted; Re is an Cl-C6al kyl, aryl or heteroaryl group each optionally

. substituted; -55 R~ Rl WO 02/ 3G62 PCT/ USOL/ ~5389 R9 is H, hal ogen or an
Cl - Ceal kyl, d -C6al koxy, CzZCsal kenyl, aryl or heteroaryl group each '

optionally substituted; Rlois H, Hﬁ‘ﬁiﬁ optionally substituted

Cl- C6al koxy group; “mrTs armrinteger of &, 2 or 3715 0 or an integer of 1,
2 or 3; and ---- represents a single bond or a double bond; or a
pharmaceutical | y acceptable salt thekeof. 2. The conpound according to
claim1 wherein Ais Nﬁ/NH

)

<8

éOzRg
Ex. Lcms®
No. Rg Min. M+H
15 2 -bromophenyl 2.79 490
16 6-chloroimidazo[2,1-blthiazol-5-y1 2.68 490
17 3,4-dimethoxyphenyl 2.64 470
18 4 -aminophenyl 2.46 425

1 LCMS conditions: same as for Table I
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N and mis 2. 3. The conpound according to claim1l or claim2 wherein Ra is

an optionally substituted phenyl group. 4. The conpound accordi ng to any

one of clwaig®isésd20 3 wherein R2, R3, R4, RS and R6 are H. per/idogssaespound

according to any one of clains 1 to 4 wherein R is Hor a Cz-Csal kyl or

cycl ohet eroal kyl group each optionally substituted. 6. The conpound

according to claim1l selected fromthe group consisting of:

1- (phenyl sul f onyl ) - 4- pi perazi n- Z-yl - 1H i ndol €;

1-[ (2- bromophenyl ) sul fonyl ] - 4- pi perazin-1-yl -1Hindole; 1- [

(6-chloroimdazo [2,1-b] [1, 3] thiazol-5-yl) sulfonyl] -4

. pi perazin-1-yl -1H i ndol e; EXAMPLE 19

1-[ (3, 4-di met hoxyphenyl ) sul fonyl ] - 4-pr perazin- 1-yl - 1H ndol e; -56 WO

02/ 365G PCT/ USO 1/.t5389

- 1-[(5-chl oro- 3-net hyl - 1- benzot hi en-2-yl )sul fonyl ] -4

pi perazi n-1- I-1H—|ndole . )

1-[ (4- br onopHEEDRYa . a2{prBenzyipiperazin: 1nyh) n1- (phenyl-

1-[(5-br ) I -4-pi perazin-1-yl-1H i ndol e;

1-[(4,5-8?2 hf? Yi H a4 onyl ] - 4- pi per azi n- 1-yl - 1H ndol e; net hyl

4-[(4-piperazin-l-yl-lkklndoI-1-y|)su|fony|]pheny| et her;

4-pi perazin-1-yl-1-{[4 (trifluoronmethoxy)phenyl]sul fonyl~- 1| ndol e;
4§i >

4-{ 4- benzyl pi perazi n-1-yl ) -1-(phenyl sul fonyl)-1Hi ndol e;
(4- benzyl pi perazin-1- yI) -1- [ (2-bronophenyl) sulfonyl] ndol e;
4-{4-benzyl pi peflazi n-1-yl)-1-[ (6-chl oroi m dazo[ 2,1 b] [1y 3] thiazol-5-yl)

sul fonyl] -2H SE 4- (4-benzyl pi perazin-1-yl }-1- [(3{? :]
di met hoxyphen L Ifonyl] 1H i ndol e;

Y O, e @
§' N
so{ ) o)

A solution of 1-(phenylsulfonyl)-4-piperazin-1-yl-

10 1H-indole (71 mg, 0.18 mmol) in tetrahydrofuran is
treated sequentially with benzyl bromide (21 pl) and
triethyl-amine (75 pl ), shaken at room temperature for 16
hr and concentrated in vacuo to give a residue. The
residue is purified by RP-HPLC to give the title product,

15 37 mg, identfied by HPLC and mass spectral analyses (2.8l
min; 432 M+H) using the LCMS conditions described in
Table I.

-32-



1- (phenyl sul fonyl)-4-[4-(pyridin-4-y )pi perazin-1 yl]-1Hindol e;

1- (phenylwwolob@geh) - 4- [ 4- (pyridin-3-y yl } pi perazin-1 yptrilseismsd e; 1- [
(2-bronmophenyl) sulfonyl] -4- [4- (3

met hoxybenzyl ) pi perazin-1-yl]-1Hindole; 1- [ (2-bronophenyl) sulfonyl] -4-
[4- (pyridin-4 ylnmethyl)piperazin-1-yl]-1Hindole; 1- [ (2-bronophenyl)

sul fonyl] -4- [4- (pyridin-3 ylnmethyl)piperazin-1-yl]-1Hindol e;

1- (phenyl sul f onyl ) - 5- pi perazi n-1-yl - 1Hi ndazol e;

1- (phenyl sul f onyl ) - 6- pi perazi n-1-yl - 1H-i ndazole; -57 WD 02/ 36S&

. PCT/ USOLL1S389 1-[ (2-bronophenyl) sekimopnkd - Ho psper azi n- 1-yl - 1H i ndazol e;

4-[ 4-(3- net hoxybenzyl ) pi perazin-1-yl]- henyl sul fonyl ) 1H i ndol e;
I I
I I

1-(p
met hy
met h

1-[ (4- bronophenyl ) sul,fonyl ] -5-pi perazi n- I-yT - IF i ndazol e;
1-[ (4- bronophenyl ) sul f onyl ] - 6- piperazin 1-yl - 1Hi ndazol e;

- 1-[ (5- bronot hi en- 2- yI)squonyI] 5- pi perazin-1-yl - 1H i ndazol e;
1-[ (5- bronot hi en- 2- f [ 6--|-e azin-1- ;
1-[ (4-f1 uor ' 2 fipliazylsul fomy
1 [(4-f|qproggﬁﬂﬁﬁﬂéglfonyl] 6 plpera2|n 1-yl-1H |ndazole met hyl
4-[(5-pi peraz =yi=1Hi ndazol -1 yl)sul fonyl ] phenyl ether;

TI
@ )
N N
\ + RlHal L \
N N
I |
SO;Rg SOzRg

Using essentially the same procedure described in
10 Example 19 and employing the appropriate 4- (piperazin-1-
yvl)-1-(arylsulfonyl) indole substrate and a suitable aryl,
alkyl or acyl halide, the following compounds shown in
Table III are obtained and identified by HPLC and mass

spectral analyses.
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1- phenyl sul f onyl - 4- (4- propyl pi perazi n-1-yl)-1Hi ndazol e;

1- phenyl sul f onyl - 4- pi perazi n-1-yl - 1H i ndazol e;

1- phenyl swid @mgks24- (4- phenet hyl pi perazi n-1-yl)-1H i ndazol ecT/uso1/45389

1- phenyl sul fonyl -4- [4- (3-pheny|propyl) -piperazin-1-yl] 2Hindazol e; and
t he pharmaceutically acceptable salts thereof. 7. A nethod for the
treatnent of a disorder of the central nervous systemrelated to or
affected by the 5HT6 receptor in a patient in need thereof which conprises
adm nistering to said patient a therapeutically effective anount of a
conpound of forrmula | or a pharmaceutically acceptable salt thereof as
.clainmed in any one of clains 1 to @aBnES8rITWO 02/ 3GS62 PCT/ US01/ ~~389 8.
The net hod according to claim / Wherein sald disorder rs a notor disorder,
anxi ety disorder or ' cognitive disgftder. 9. The nethod according to claim
- 7 wherein said disorder is schizophyenia or depression. 10. The net hod
according to claim8 wherein said cog itive disorder is a neurodegenerative
di sorder. 11. The nethod accordin claim 10 wherein said

neur odegenerative disorder is AlzheNner s di sease or Parkinson's disease.
12. A pharmaceutical conposition \onprlses a pharmaceutically
acceptabl e carrier and a conpound la | or a pharmaceutically
acceptabl e salt thereof as clainmec any one of clainms 1 to 6. 13. A

nmet hod for the preparation of a conpoungogf formula I. -59 W O 02/ 36562
RZRN3 ~CRSRS)mMRA ~ A X \\Y N (R9)n SZR$ (1)
Ex. LeMst
No. Ri Rg Min. M+H
20 2-chloro-5- phenyl 3.07 472
thienylmethyl
21 3-nitrobenzyl phenyl 2.95 477
22 acetyl phenyl 3.18 384
23 benzyl 2-bromophenyl 2.99 512
24 2-chloro-5- 2-bromophenyl 3.08 550
thienylmethyl
25 3-nitrobenzyl 2-bromophenyl 3.08 550
26 acetyl 2-bromophenyl 2.97 557
27 benzyl 6-choroimidazol [2,1- 2.91 512
bithiazol-5-yl
28 2-chloro-5- 6-choroimidazol [2,1- 3.00 553
thienylmethyl blthiazol-5-yl
29 3-nitrobenzyl 6-choroimidazol [2,1- 2.87 557
blthiazol-5-yl
30 acetyl 6-choroimidazol [2,1- 3.23 464
blthiazol-5-y1
31 benzyl 3,4-dimethoxyphenyl 2.76 492
32 2-chloro-5- 3,4-dimethoxyphenyl 2.90 532
thienylmethyl
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wherein Ais C, CRRaor Ny Xis CRIl or NN PCT/USQOL/.~s389 Y is CRS or N
with the proviso that when X is N, then Y nust be CRS, R is (d-Co6al kyl)
car bonyl , wo@2365al koxy) carbonyl or an O -C6al kyl , C2- Csalclkangi/45380

C2- C6al kynyl or cycl oheteroal kyl group each optionally substituted;, R2, RS,
R4, RS and R6 are each independently H, hal ogen, OH or an optionally
substituted C C6al kyl group; R7 and Rl11l are each independently H, hal ogen
or an O C6al kyl, aryl, heteroaryl or al koxy group each optionally
substituted; R8 is an Cl-Csal kyl, aryl or heteroaryl group each optionally
substituted; R9 1S H, hal ogen or an Cl-Csal kyl, Cl1-Csal koxy, C2C6al kenyl
.aryl or heteroaryl group eachamriromald Wcom@sia)tuted;, Rois H OH or an
optional | y SubSTituted CI-Csal KOXy group; mi1sS an 1nteger orf 1, 2 or 3; n

is O or an integer of 1, 2 or 3; angl -60 WO 02/36562 PCT/USQOL/ -1L5389
- ---- represents a single bond or a gouble bond said nmethod which conprises
one of the followng: i) reactingfa EPnpound of formula: RR GR3 N~ ~
(CRSRgm R4 A XY ~ N (R9'")n H whefei p the dotted line, n, m R2, R3, R4,
R5, R6, RO, X, Y and A are as defingd above and Gis a protecting group,

wi th a suphonyl ati ng agent contai ni e group: Rsso2 wherein R8 is as
defi ned above, and if required re gMhe protecting group Gto give a
conmpound of Forrmula | wherein Rl i yu¥ ogen; or ii) reacting a compound of
formula R2 R3 N bor
2Rg
EX. L.cMs*
No. Ri Rg Min. M+H
33 3-nitrobenzyl 3,4-dimethoxyphenyl 2.82 537
34 acetyl 3,4-dimethoxyphenyl 3.10 442
35 benzyl 4-aminophenyl 2.64 447
36 methyl 4 -aminophenyl 2.28 371
37 2-chloro-5- 4-aminophenyl 2.82 487
thienylmethyl
38 3-nitrobenzyl 4 -aminophenyl 2.72 492
39 3-methoxybenzyl phenyl 2.88 462
40 4-pyridylmethyl phenyl 2.40 433
41 3-pyridylmethyl phenyl 2.42 433
42 3-methoxybenzyl 2 -bromophenyl 2.99 542
43 4-pyridylmethyl 2-bromophenyl 2.51 513
44 3-pyridylmethyl 2-bromophenyl 2.52 513
45 3-methoxybenzyl 6-chloroimidazo([2,1- 2.93 542
blthiazol-5-yl
46 4-pyridylmethyl 6-chloroimidazo[2,1- 2.48 513
b]Jthiazol-5-y1
47 3-pyridylmethyl 6-chloroimidazo[2,1- 2.48 513
blthiazol-5-yl
48 3-methoxybenzyl 3,4-dimethoxyphenyl 2.82 522
49 4-pyridylmethyl 3,4-dimethoxyphenyl 2.47 493
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. ~(CRSRg)mRa A XY ~~ N(R9')" H-61 WD 02/3G562 PCT/USA I -15389
wherein the dotted line, n, m R, RZ, R3, R4, R5, R6, RO, X, Y and A are
as definegvgpméez W th a sul phonyl ati ng agent cont ai ni ng tprea/@ouEs85R8S02
wherein RB is as defined above, to give a conmpound of formula (I); or iii)
reacting a conpound of formula | wherein RL is hydrogen with a conpound of
formula: R~ wherein Rx is as defined above (excepting hydrogen) and L is a
suitabl e | eaving group, e.g. halogen or SMe to give a correspondi ng
conmpound of forrmula I; or iv) alkyl ating a conmpound of forrmula (I) wherein
Ais CRoin which Rlo is OHwth an al kylating agent , containing the
. group Ra where Ra is optional Ijasystiit ulcrshiddgyl to give a conpound of
formula (I Wnerern RO 1S optronally substrtuted al Koxy, or v) converting
a conpound of fornula (1) having a Feactive substituent group to a
- different conpound of fornmula |I. -6%_.A3. ALR AALe.A'e. A {,. A As?. A
SR A3s,.A3s?. A Us. A usR A s, .A3u, .JA37] ALs. AF , . AYusR ALR A
LA LA, AFS, LA ?.A3?2. A ?. AsR L?. As?.AsRARA RAL(SRA@RARA
SR As, . A"?. A's?. ALs?. AL'R As, . A 2. A3R AF R A (s?.A "'e.Ae. AsR A
h,. A h . ALe. A" ?. AsR A3{. As?. As?. A" 22 AUXR A s?. A?. A s?C. 1 fl1045 f!C
00( O#. #. "~ ?2?2?>XX88<~?~~x?2??27??22?2?7?7 ?. P~??7~~?787| >?<<<8| 8| 8| 8x><?x| | ~| ~~?

NS

pl ~~2| | ~| ?| | <~| =>| ~| ?>| >| ?2~>| 22> ~T====2¥| | || ||~ | ~| = >| | | | >| ?| ????>%x?880??>
~|>~||~?~?~>~~~~~~~~~>>??????~?~???p???&; 2?2?2792 27X ?2XSX~X~P?X~X~X~X~X~X~X~X~
2

x~xxxx80||>>?|<>??>>???~~~>x?<|?~~~>08?<~.5~????~:sE??45 ?C
(#.#.01&2?>~<~<|>x?><<x<xx|?>>|>>><>>><>>><>>><>~>>>~?>>~~>~?£Eﬁq%4>|>|>~

S~ ~~XNo~>| | ~<~<~~~| R7?| X| ~~" ~~2222?>?2pp??MPP~7?7?>| ??7>?7 MW ??<MA-7?| ??|
>p| ?280~~~7??pp07>050[ X 75[ >~~7~| ?~~7X77> >~~]| 7777777757 7P~X77707>~] ?~X~
82<<>227>| ~| 22722<?2222>~| | | |||?<|?<|<<L£|LL?|||L|x|xs?????<|?????>?8~????|
2527>2R%xx| | x 3PS EG I I<2>7>>3 >4 pPLURSIRXYBASHYL ) 509 HAES 9 -748F 5550

~>~p>pa?>>?<>3 elchgagenafl | 2| 2 ak hikhbprangr?>?>>>>~>~~>] |7228002§7x~2?77

288~8788>x>x>8~8<8| 8| 8] 8] 8]°8| 8| 8| x| | [ | | ~>xx| | >>??x| <& * _b{| qtu ' *3B
3~yr nh22 YT] cafic@vadsvdaieddiela Ul crareuieapBanya] cal] cal ca] a24 448
53 3-pyridylmethyl 4-aminophenyl 2.26 448

T 1.CMS conditions are the same as that for Table I
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U c”a]ca] ca]ca]jcalca Uc”ra Ucra Ucralca U cral ca] c<aU] caUca]ca3(/;J \
] $%-2P{ W | wr mhb] V]
Ul c*a] ca] gadeei@al cal ca] cal ca] ca] ca) ca] ca] ca] ca] ca] ca] calpeal ek gaussal cal c
aJ ca] ca] ca] cal ca]ca]ca] ca]ca!}*+u|)-1269BR} wr | gb\ Wrhb] V]
Ul caU] ca] ca] cal] ca] caU] ca] caDv] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca]ca]c
aJ ca] ca] cal] calca]ca]caljcalca h 8 _d:; RSyzS| wr mhc”Y]
Ul ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]Jca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca! ST' ) *+GEFghnoxy| wr mhc/Y]
U ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
. ca]ca]cal] ca]ca] ca]ca]ca]cal <=jk|}}xsnid_Y]

Ul U] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca! cakca]lca] cal] ca] ca] ca] ca] ca] ca] ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca!
< Il}txsnid Z
U U]ca] caj c!a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca].l a) ca] ca] ca] ca] ca] ca

2

] cal] ca] ca] caPkgpenpEdbBapEatr (Hogopiperagin: (+-y1) FArj(phenylsulfonyl) -

maun 7" 8" n T# 0 Al D [ ;
U U] ca] ca I:a Seame : = @&%&Sj cal] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] cal YRBBBHRENE" Y&, 8&>88G HRS [\t

(({val gb] X] )
U] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca] ca] c& cajca] cal] ca] cal] ca]ca] c
(

?]ca]ga]zi:a]ca]ca]ca]Bca]ca]ca'('( O CABUCVC (a7 rxxxxxxxxy

Xsni

U]]]ca]_ca]ca]ca]ca‘%)ca]*ca] ]ca a]ca-]—ca-]—sa]a]N ] ca] ca] ca] ca] ca] ca
@, s

] ca] ca] ca] ca] ca] cd cal ++++ , +<+=+O+P+_+p= N ++++++++H, | , N, Q Y, Z
,b,}xsnid Z

U] ])éa] Ica]_c!a] ca] ca] caj ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca
]ca] ca]ca] ca]ca]calcalca]ca!b,c,,,,,y-|-}----------- C

........ /111{vqgl gb

U] ] ca] ca] ca] f:a]ch] 1:?;] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] a]%]t@él]ma] cal ca] ca] ca]
calca]calcalU callcalcalcalca!///[0p11111111111111114112>27?222222222}xsnid_Z
]

U ]]ca] ca]ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca! 2333333. 3345589999

C02 -t-Bu

o . [>

z}j:% B 2)HCl @: \>
1 i

A suspension of 4-bromobenzimidazole (42 mmol),
10 homopiperazine (256 mmol) and NaOt-Bu (59 mmol) in dry o-
xylene, under Nz, is treated with a catalytic amount of
Pd (OCOCH3),-P(t-Bu)s (P/Pd = 4), heated at 120°C for 3
hr, cooled to room temperature and diluted with water.
The aqueous mixture is extracted with ethyl acetate. The

15 extracts are combined, dried over MgSO, and concentrated
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<I ==>>G?O?R?[ ?] ?@ AB] B#Dyt ni d_ZU] ] ca] ca] ca] ca] caU] ca] cal] ca] ca] ca] ca] ca] ca]

ca] ca] calwaWbgedseal cal ca] ca] ca] ca] ca] caU] ca] cal] ca] ca] ca] earasbi#i¥skel Er EUE}

EEEEFGGHI | JJI KQKTK] KnKj OnOO QqQ QF QQQQRzuoj e [V]]] ca] ca] ca] ca] cal] ca] ca] ca]

ca] ca] cal] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca]

ca! RRCRXRRRRS@NSSSSTTSTbTTTTUFUI UnUEVWWWWWWW wr | ga\ W ] ]] ca] caU] ca] cal] c

a] ca] ca] ca] ca] ca] ca] cha] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] ca] ca! VWWKXXYYYYYYYCZ~ZZ2ZZ2ZZV[ 1 [ _[r[v[z[[\

\k\n\\'n]v] }xsnid_ ZIga\Vq]]]c]ca]ca]ca]ca]ca]ca]ca]ca]c<aLﬂca]caLﬂca]ca]caLﬂ

. ca]ca]catﬂcalﬁabgébgaisa 9@]aakeghaabca]@ﬁLC§Lgaheé]9@ urlfled

vliylll]~ann JaSaba+b- bKcQdf ffffff{vgkfalW ca]ca]ca]caU]ca]

ca] ca] ca] ca] Eap @h]@b?@ﬁe$@aFéBFEaF@a$éﬁ?céTéBP@@PéEFéﬁFéET a] ca] ca] ca] ca] ca

: ]ca]caLﬂca'f ijjjjj"kSk@kaRk]k kdkf kkkm~yt oj d_zZUkfa\W]ca]c
a]caU]ca]ca] caU]caU]ca]caU]calca]ca{ca]c“a]ca]calca]ca]ca

LﬂCAaLﬂCa]caLﬂca]Bamtxapca]eﬁ 4 - (homopiperazin-1l-yl)benzimidazo

nmmmnn! n2ZpnAnRpandnf nt Rx nn n f o a ca] caU

]ca]ca]cg?cafga QLH%Q]@Q?@ZICQFC&UFHE L ?géEf%gP%§F §]§ L5§a$ﬁ893 ]

U] cfaU] ca] capndUie@lcdépPca] ghakbammol) in 40% aqueous dioxane is

nnppppr 3ssot v= ~d=p==S. 4 Y{upLeArYT <

U] c”a] ca] c’?a¥5 Bf%é] 85Uf88j"cg%g%%glfggfcg%c%&]ac%%c%]lga i catrdaritica) ca ca

] ca] ca] cal] cakker] calha] GQué$hjspm)itmseglb}prRﬁﬂk:f:éﬂiCWdl]:ha]athi/l:a U] cMa] ca
cMa]ca]calc

z'ﬂ caU} ca} c"Lf‘%g&Eglc%ﬁ%g%%g 8h f? }’@ @ngg] 836k nat6)dna

ﬂ C"aﬂ CE(% Cabﬂ)ﬁ@%&ﬁﬁ%:ﬁﬁ%adahﬁa}v@za’uo to give t- ?ut%;l ]4 ({)J]enz]:l.mldljla.zol é /-
c”aU] ca] cal] ca] ca] ¢a] ca] ¢a] ca cal]ca]ca]calUcalcalUca a

@E[ 11 Q {vql 221% WPPE%EBF@%%B&]’&U]L“Eﬁ eﬁl’iéfca] ca] ca] ca] cHa] ca] c: a] ca

U c”a] ca] c”a] ca Lﬂxcsalsgé%ﬂs@@hcakcnyhctha] fAbC ] €8] ec8ksB)828FGRan at
]fhos}4Yadm~zupke [M g LV\kf D] ca] cDa] ca] c™alc éca] cal caU| ca] ca] cDa ca
U c”a] ca U] cP8C, under reated with t-butyl 4-i{benzimidazol-

Ul c”a] ca] Cat}rﬁﬂCﬂ]:%hj%‘é]r&%hﬁéUhCéQk%k @Leeal(qaybcayl @am@QT<BEGO/\II ztoi b
\ Ul gb] V\kf:]UJ Ul ca] cal] ca] ca a] cajca] calcal cal ca] cPa] ca
U c”a] cal ngpgged for 0.5 hr, treated w1t benzenesulfonyl chloride

]UJC;fﬂaL;?gafgl<6ak§@V§0abcgl biq] cakypireaZebgbh ¥khblcal salkeghcaul call cal ca
Ul c”al ]E:aLca] tetpeaptureabhdapdaured) wakb wht ey calbaUpaufouns) vaktatkca" 24G.
%U N 1 N 1 . | f N N

] oraU] call cFcarEapEsr) BAEH SERAL REETRERL CPHRCTRE b ES%are

U] c”al] ca] catpoklinal] cdfrdafic BakraNa,SO, and concentrated in vacuo to

U cnal cajal gathog#C4E1ASL W shhokab LI LY eakeskedl £ e@haa) o2l cal cal cal
U] c*a] cal] cakhabmavbgahpay| ta gijeakecbUfgad] eal(taphehgaboafonhgl tabkna-] ;

=Mstnctyrmhed rThe bRLLLGTheRbeabealshe @ L Eoavh .t cnall ca

A mixture of the thus-obtained carboxylate in 4N HC1l

and dioxane 1s stirred at room temperature for 2 hrs and
25 filtered. The filtercake is washed with ethyl acetate

and dried in vacuo to afford the title product.
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U] c”a] caU] ca] ca] caV] ca] ca] ca] cal] c@] ca] calcalcalc”a U cra

U c”a] calUlca]ca]cal & $' -/5

<| R{ vakf awd«hlslssdrcal ca] ca] ca\/] ca] ca] ca] ca] ca] ca] ca] ca] ca] ereiresocajsa] cal cal
c@]calc™a Ucralca U craU ca]cal ca] ca]ca] ca] ca =GVX3$).

CFl LR| vpj e_ZWkf a\ Vkf]]] ca] cal] ca] caU] cal] cal] ca] ca] cBa] caU] ca

Ul c~a] cal] ca] ca] ca] cal] ca] caU] ca] ca] c*a] ca] ca U c”a] ca

U] c™a] ca] cal] ca] caVbnvy, /;

=oxVzuoj e_ZTkf a\ Vkf] V] ca] caV] ca] ca] cal] ca] caU] ca] ca] ca] caV] ca] ca] ca] ca

U c”a]c”a U c”ra]ca]c”™a U c”a] ca]calca

. U cna] cal] ca] ca] ca] ca] caP c5=HP" bf poexansnicseSkf ] cal] ca] ca] ca] c”a] ca]c™a]c

Ul cral] ca] ca] ca] cBa] ca] caU] cal] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] cBa] ca] c*a] ca
< Ucha] ca Preparation of 4-(4-Benzylpiperazin-1-yl)-1H-indazole

=&U&Y{ vqgl gb]
a U c”aUca U cna]caU ca] ca] cal ca]ca] czZa]ca U c”a]ca
HT\ _gi | | viPX{ vpkf [ VKkf] c] ca] caU] ca] ca] cal] ca] ca] ca] cal] ca] caU] ca] cal] ca]
cal] ca] caU] ca] caU] ca] ca]c ] ca] ca] ca] caU] ca] ca] ca] ca

J& 1: N kqyyF| toj d_Ykagrr@a] cal] ca] ca] caD] ca] ca] ca] £a]

] ca] caU] ca] cal] ca] ca] gca a] calU] ca]ca]ca]jcaljca Uc

aljcMajcalc

al cal] ca] ca] ca

F AsB#& O@ECNzupkf a ca] ca] ca] ca] ca] ca] ca] ca] ca] ]Ba] ca] ca] ca]ca]ca] ca
U] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] Hafi¥#a] ca] ca] ca! 33W' Uy2: =FU: Dy%0| wr mhc
AY]c]]ca]ca]ca]cal]calc a] caj ca']Ta]Ta]T,”J]T?aTca] calsallcal ca] cal] ca] ca] ca
]ca] ca] ca] ca]ca]ca]c caI 0_: Pu+SH! $*zupkf " [ V] ] '@ Na] ca] cal calcalc
aU] ca] ca] ca] ca]cal] c ] ca] ca] ca] ca] ca] ca] ca] ca] ca¥capca] cal] ca] caj caj ¢
ajcal " & 7% KSf nw( . qt oj n{vql gb] X]]] ca] ca] ca] ca] ca] ca] ca] calica] ca] cal] ca] ca]
ca] ca] ca] ca] ca] ca] ca] c$a] ca] ca] ca] ca] ca] ca] ca]ca]ca] cal]ca] ca! & _qyZ8! D% (1
0% ()-t(10%& ()-t!'V33,10%& ()-. " X033,10% ()-. P33,10%90& ()-.
1&33, 1094 ] & () - . at sorredOosklikEioh- zth%(bhﬁzy)L 1+ 109K Lk&ro)y2:10%! k& () -
10%! k& t 678 X<* 109 ** 10%K! *1 lK& ** 109! kK& *10%
& ()- L FERR E?Pﬁ *%ﬁ%?’ﬁél??-*‘g 2 {fk oX ) & ()- F~ 105 K8 0
- KLxX@ * 10%(!:1&&e(:)1y1éﬁ9/kbk&dé) {101 %k! h&d( hyai:a%thb&(@)) LM TpXéated! k&' ()
-** 109! k&' () -*10% !k&' -**109%! k 109! k& ()--.1i *109%! k& () -*10%
k& () - *f‘fo&éFkég{‘?-mi IrkJ&t’(‘i‘ﬁﬂ %/%( &9?3581 i k Q‘l‘bf)%:g k%??ﬁ”% P k& ()
-**10%! k& ()h’lﬂ:@%ﬂﬁ! ké&th) et REE* 208K IKShER- W’iiﬁ%ﬁ' dxChré18¥kivk&el) aﬁaloo/tk' K
& ()-*10%! k& \ésV\F*loo/kl é{% &1) *10 ) **109%K! k& i) *10%! k& () -
**10%! k& () SR 5ot g9 REEPYS~ 58 gbifax ?G%E k& TS+ BIRPRE L7YeT$0k 3B
| [ ?r &1l0%tsF&ufther” WaBHed' 6pqushb¥@adl{) wilh- #Btetland; b10¥e dried

-& () - *10%k|k& ()-
ver MgS0O, and concentrated in vacuo to give a residue.

15 The residue is chromatographed using ethyl acetate as the
eluant. The resulting oil is reconcentrated from ether
to give a white foam which is stirred under hexanes/ether
overnight. The resulting white powder is isolated by
suction filtration and washed with hexane to give the

20 title compound 3.11 g, (53% yield), identified by HNMR.
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I0:1: yO10%& ()- 7 110%\*>& ()- 110%*1& ()- 10%& ()- 10%& ()-
1° &10%0* P& ()-3{(|[:|[: 010% & ()-9 10%& ()-9 010% & ()-9
| " t' 10% &wo)ua/3keat ' 10% & ()- 1"t 109%& ()-(,-./;39 vU4  GchAsodisdske "0
G(109% a*) & ()- "L10% & ()- 10% & ()-10, 10,10, “:10% & ()-9  +2P{|[: vU4
M 10%& ()-g" F10% & ()- yMI0% & ()- R G10% )Y & ()- L G 109%6*S& ()- 1
G(1098 *8 & ()-{W|[:vU4 DY&3' 10%i &K& ()-z" 3+2"10% & ()-F 3+Z"10% & ()-F
*10% & ()- IM10%& ()-g |M10% & ()-guyz{|vUs &L0%& ()-y " 10%& ()-
*10% & ()-10, 10, 10, ; 10% & ()- :n¥&3' 1094, A& ()-zteu|[:vU4 9YZ"10% & ()-z
9YZ"10% & ()-z 3 ' 10% *

EXAMPLE 57

Preparation of 4-(4-Benzylpiperazin-1-yl)-1-

(phenylsulfonyl) -1H-indazole hydrochloride

ad
[:j @_SOZCI ] ESQ .HC1

A solution of 4-(4-benzylpiperazin-1-yl)-1H-indazole

L2, /E
z

[\
[7¢]

o

O

(2.34 g, 8.00 mmol) in dry dimethyl formamide is treated

10 with 0.48 g unwashed 60% NaH in mineral oil (12.0 mmol of
NaH). After stirring under nitrogen for 15 min, the
reaction is treated with benzenesulfonylchloride (1.53
mL, 12.0 mmol), stirred for 24 hr at ambient temperature,
treated with saturated aqueous NaHCO; and water and

15 extracted with ether. The oxganic layer is washed
sequentially with water and brine, dried over MgSO, and
concentrated in vacuo to give a residue. The residue is
purified by flash chromatography on silica gel using 1:1
ethyl acetate:hexanes as eluant to afford the free amine

20 of the title compound as an oil (3.14 g, 91%). A portion
of this o0il (432 mg, 1.0 mmol) is dissolved in ether and
treated with 1.0M HCl in ether (1.1 mL, 1.1 mmol). The
resulting solid is filtered, washed with ether, and dried

under vacuum to provide the title compound as a light tan
25 solid, mp 208-209°C, identified by HNMR and mass spectral
analyses.
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& ()- '3 '10% & ()- 33 '10%& ()- 3 '10% & ()-|[:vU4 9110% & ()-

& 10% & ()-5 vO&  10%C+& ()-5 3y)10% & ()- S&10% & () -

#10% & ()widobads6| _RES 10, 10, 10, 9$10% & ()- 9; 10% & () - poi/@kesAsske () -
Y410% & ()-f Ys310% & ()-6BR/|[:RE8 r '10% & ()-4 ' 10%& ()-

"10%68 ()-4 | '10% & ()- F'10%,y& ()- 10%,y& ()-/h8|[: RES
LOMLOY%ym'y& ()-- ' 10% & ()-4 '10%*& ()-4 ' '10%& ()-4  '10%& ()-4
+'10%*& ()-48_|[:RE8 FL3 '10%& ()- FL3 '10%& ()- ~.F'10%& ()-

(109%R+7& ()-T (10%,y& ()-T i (10% % & ()-T' )vUs Y 910%,y& ()-  F
10%, y& ()-z F's10%, y& ()- 10%,y& ()-10y, yl0y, y10y,y °;
. 10%, y& ()-)*+GP-Al[:vU4 ""10% & ()- + "10%+& ()- + D "10%:'y& ()- +
“"10% ' & ()- + Fs6:10%, y& ()- stno%%&'( AP| obU4
s10%, y& ()-10y,y10y,yl0y,y *; 10%,% LE ﬁO%i&'() + " 10%h+y& () - +
C 100 () 4 > 1UTH bU4 M10% & ()- | '10% w+)& ()- D3 ' 109BK+$& ()-
| "10%*)& ()- 3 "$10%,y& ()- F"SlO‘Vt{ y& -T##H$] YRS
& & & [ NA410Rrepeyagiop. f: 1i(Phengl ipprazing R @8 () - |

5F)&10%8S()-I %! 109 Y& o &&& ((|[: NA410 910% p, f & () -

D 3&10%p, & ( #—é—ﬁ%ﬁ%iiﬁLJQEO%)&() F's10% p,f& () -
10% p,f& ()-()* +,”,,|[NMHOfpf10fpf10fpf ; 10% p,f& ()-

M-L3' 10%p, & ()- 10, & ()- |10%@ & ()- 110%, &'() va Y- ] [ NA4LO
"3F "10%W& ()- " 3F ' )- ) 3F "10%, & ()- 3F "10%, & () -

F's10% p,f& ()- s10Y% )-/[0p1233 333|[hm410fp f 18f p, flOfp f s;

10% p, f& ()- 13933%

LN 10%, & () -33

Zﬁ & ()- ~ILI10%, & ()- ~"ILll qo}
5/[:NA410 6 "10%0*y& ()-@" /" 10% & (J-t 1v" 3l

S ; E

O=M’z*2/
Y

K ; E

o=m-Z Z/

A solution of l-phenylsulfonyl-4-(4-benzylpiperazin-

10 1-yl)-1H-indazole (433 mg, 1.0 mmol) in 1,2-
dichloroethane is treated with l-chloroethyl
chloroformate (0.27 mL, 2.5 mmol) heated at reflux
temperature for 2 hr, and concentrated in vacuo. The
resultant residue is heated at reflux temperature in

15 methanol for 1.5 hr, cooled, concentrated in vacuo and
reconcentrated from ether. The resulting tan solid is
triturated with ether and crystallized from hot ethanol
to give the title compound as a tan solid 237 mg (63%
yield), mp 203-205 °C, identified by HNMR and mass

20 spectral analyses.
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&10% & ()-t 131 &10% & () - t I 10%, y& () - leO/(y y& () - 557+8899|[ NA410 ?°
18&10% & ()-  1&10% & ()- ""10% & ()-@ "10% & ()-@ ""10% & ()-@

U110% & Wo dEReal99 14 vUA ? 3 &10% & () ?h 3 &10% & (PerRosdeiy. V& () -
s10%, y& ()-10y, y10y, yl0y,y &<10%,y& ()-4;;<l==>>|[:vW4 ? "~ S)sl10% & ()-?
"S)sl10% & ()-  Ww!10%,y& ()-@ s,M10% & ()- "s,M10%& ()-

s, M 10% & ()->>G?L?MPN?0O?[ ?j ?2vU4 F"s10%, y& ()- s1l0%,y& ()-10y, ylOy, yl0y,y
9; 10%, y& ()- :36&10% & ()-S (Y19&l0% & () - @ ??@ AB] BC|[ vud s!F'10%& ()-
sSM10%,y& ()-T :~ F '"10%9& ()- ?7 F '10% & ()- dC F "109, D& ()- :_ F

10% & () - C#DE! El Er EUE| [ : vU4 810%, y& ()- F510% & ()- 3 10%, y& ()-
.SIF'10%2y& ()- "s!F'10%& ()- " s! F"ﬁ%ﬁﬁ)syEZE{ E| E} EEEFFVU4 B[ " 3Y
&10%, & ()- \3Y &10%p,)& ()- Y" 10%'p—f—&"(')—t %p f& ()- 10y, y10y, y10y,y 9;
10%/ y& () - FGG’HHII|[ vU48 @10%pf&() \ ) I10%0&() ) I10%0&()-
1109 p, f &p(.) S :

. f
10%p f& ()- ] , & § o

5210% p, f& ()_(EheﬁQ%gle&ngytKHKK@hlwnJul hyb.HéchlaE:.déO%) & () F '3F
10%p, &(-)& "*3F "10%& ()-F 3F "10% & ()-F 13F "10%) & ()-F

F'10% p, f& ()-UN OO0 PP-Q [: bU4  DbF+*&10% *& () - , F+*&10%B+& () -

"F+*&10%+& ()- y(10% p,f& ()- & 10%p,f& ()- ,3F

"10%, & ()-F-Q OnQuQpQuqQG QQQvU4 | 1098wW M&' () - Y™ 1090 Mg

S10%wWN M&' () - 10f p, f 10f p, f 10fp, f & 10% p, f & () -

CF+*&10% * & () - RRI[:vU4 Y1090 M () - y109 &) - | f 109N M&! () -
y: 1000 V& () - | 1OV M& () - yLOO0MN M () - RRRS@NSSIN< vU4 1G04 ME! () -
83109V M8 () - yZfOuRhW M8 ()- * 109N M& () - yle%/{:\/ﬁ/ & () -

() y" 109N ME: () -

LOYM ME! () - SSSTTSTRA| [ 1 vUA 900N MR () - 9$F109
9! YLO%MWW M8 () - ° / VB! AN VR

L. 1098V M () -
y(® 100N ME: () -

10%MNI\/& ()- " 9109 10%MNI\/&() L™ 64" 1098V Me: () ’
LOLO%AN V& () - 2 0 s!10%& ()-y @O¥%SS& ()- 9—..1 % () -
1098] , S& () Y's10%8] <%/ 1098] , S& () - WKOOXXXY| [ : NA41D sg O%S] s& () f

s&L0%&' ()-f 109%8], s& ()- 10%5] S& ()- s!10%& ()-y
s|10%5] S& () yY YYYYYY| [  NA4L0  s*f10%-& ()- Ss*f 1098] , S& () -
S* f10°/<S) S& () - s$1m%sc&uqr)? ofs$iphenydgul ¥ on%i@%@l&e(:yzmekz,’zzzza obU4

ot L 3 B S S e,

A& ()- 101098 8&y(Rcebbnd®BIlegis) trsat,@dty@t@pwneemmb@ﬁ@cfe()
_[riviz[T\ \kb g%MmLy&io%@%mgﬁ)g)heé%edlgéﬁQegﬁuQ)témperature under

nitrogen for 8.5 h, treated with water and extracted with

methylene chloride. The combined extracts are dried over
MgSO, and chromatographed on an SCX column (Varian SCX

15 Mega Bond Elut, 5 g) eluting with ethyl acetate to remove
non-basic organic material and then with 1:99
triethylamine:ethyl acetate to afford, after
concentration, the free amine of the title compound as a

. glightly yellow oil (198 mg, 895%). The oil is dissolved

20 in ether with a small amount of ethanol to aid solubility
and treated with 1.0M HCl in ether. The solution is
concentrated in vacuo and the resulting tan solid is
treated with ether and suction filtered to afford the

title compound as a light tan solid 209 mg, (87% yield),
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s 110%In& ()-Z s 110%q& ()-Z s '10%WO v& ()-Z RE S 110% & ()-Z
VK\m\\\n]s]t]|[:-410@, @9; 10%@, @ ()- Y1z&10%, & ()- 2{Y1z&10%'& ()-
010%@ , @iy)rst363 0%, @ ()~ Xsy) M 1048, @& () - @]u] V1111 WA O@hs@ 15
81098, 8& ()= 1 81098, 8& ()- "L10% & ()- ' 10%,.& ()-
Y10% & () - 10@, @0@. @~ |[: A4l0@, @ LFYd0% & () - 1 10% & ()-
'810% & ()- © 10% & ()- LI0% & ()- 10%& ()-s__: = ' '|[:A410@, @
"L310% & ()- "-10% & ()- -10%& ()- " @10% & ()- S)10% & ()-f
| &10% & () - ?aDaEaFaGaSaba+bvU410 3 &10% & ()-- 3" 10%, y& ()-

10%, y& ()-10, 10, 10, 9;10% & ()- |4-&10% & () - f +b- bbKccQuf e| [ : vU410
CYSM 10% & () mp b90L30%® (ddedy9 HERKe& il ThSMMEO%R (ersd SPekd¥e () -
t10%, y& ()-TBVIFTfTfifvUATO SS1000C 9& ()- 1099C 9& ()- 10y, y10y, y10y,y

L 10%, v& () - 2BV 30%mus ()- YSM 10% & ()-fffffff|[:vU410 Qs 3 10% & () -
. 3 10% X8 & ()- Os 3 109@!9& ()- °.109%C 9& ()- sy&10%C 9& ()-
s1099C 9& ()-ffffggSg|[:vU4l0 yS@O%C 9& ()- SS1099C 9& ()- 310%J& ()-
31099089& ()- 1099C 9& ()- F' 109QEXAMPLESSEBIY2jjjj vU4l0 | X1099C 9& () -
“11090C 9&' ()-109C 9109C 9109C 9 & 1099C 9& ()- y#- 10%9C 9& () -
10989C 9& 1) -] kk"k3k@M| [:vU410 $1099C 9& ()- J° 109 & ()- 10%$, & ()-

" 109%00&’ () - zte@&a;ionno_fo%ggt&roarﬂm];agxasﬁmhpﬁr:l\im@ole"
1090C 9&' ()- # 109@C 9&' ()- LP 910% %&' ()-@ 910%Z"z& ()-@ 910%BC B& ()-@
910% 0$" & ()< n nnn| [ NA410109C 9109C 9109C 9 ; 10%9C 9& () -
TOY'109C & ()- COY'10%!y& ()- " $9! 10%8& ()-y R,

$9! 109 C } & (§-ynn! n(n2nAnRn| [ : NA41010 S £1098] .58 () - H;ﬁO%S] L S& () -
*109& () - f 0% ,8& ()- 109 & ()- s10%g], s&]i() Rnanf nt fixhnn| [ : NA41010
@o%, & ()-g 0%*& ()-g 10%& ()- 5 10%& 10% & (

y10%O&n&' () - npnnnnn| [ : NA41010 , 10% & ()- @#10
109, & () - [
1098] , S& () -
10%*F& () - pppqrr
F

06 (& ()-3 )I100/<S],S&'()-
840010S] , S109], S109], S- &

S& ()- 10% & ( pppT N4 - &;
1094 8iHa) £ Re§ERCE’ 102’74_%?_&40_'? l0ogle -
3111 NA41010 1Y 10% & (F- 1 Y™ I09% ()° " % F ' 10%& ()-2

10 Using essentially the same procedures described in
Examples 56-59 and employing the appropriate indazole
substrate and suitable aryl, alkyl or acyl halide or
arylsulfonyl chloride, the following compounds shown in
Table IV are obtained and identified by NMR and mass

15 spectral analyses.
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"10%& ()-z 3"10%, y& ()- 10%,y& ()-3sssottuv|[:NA41010 L&$Z"10%+& ()- @
L&$Z"10% & () - @L&SZ"10% & ()-@ Y'10% & ()-y " Y'10%R& ()-y
810%/ y& (vb-(@,ngvwwwwwwmw Y"slo%p f& ()- 10%p, f& () PEayi01/Q3s8y 10y (y

; S1I0%/ (Y& ()-m Y& ' 10% & ()- Y& ' 10%& ()-w-xyzd{{||[:vW1l0 13F
'10°/qD & ()-/ 3F "10% & ()-/ "3F '10%, & ()-/ '3F "10% & ()-/ 9YBF
"10%, & ()-/ "3F '10%, & ()-/]|}\~a~b~c~d~p~~vU410 F"s109®C 9& () -
“1099C 9& () - 10fp, f10fp, f10fp,f 9;10% p,f& ()- :nBF '10%, & ()-/ 13F
"'10%& ()-/~]GSS|[:vW410 sIT10% Ct& ()- sl!10%Ct& ()- sI!T10%3$l& ()-
sl 110%&#& ()- Yy)F '10%&& ()-z tF ! 10%&& ()-2S~, 1234@ obU410
. 10% & ()-109C 9109C 9109C 9 &; 1090C FMBLRB -TW- Y 1099C 9& ()- & 10%R&& ()-f
“& 1099& () -T@Y[[. bUZI0 Y I0%#H& () - T0O% & ()- Y I0OBEZ () -, @
10% & ()- F's10% & ()- Y 109%9& ()-M$' |[:bU410 910% & ()- 1110% & () -
yY)10% & ()- '10% & () - 0%%&' ()-R B 10%0/&' ()- "vu4lo "10% & ()-
10% & ()-10"10"10" L;10% & ()- 1 A)&'() 10% & ()-9u)|[:vUu4lo
10% & ()- L&G'10% & () - L&G‘lo% +6N(j I L&G‘lo%&' O- Y '"10% & ()-

5

'109%& ()-)7:|[:vU410 Y&&10% * & Y&&10% & () -

Cﬁw
N

SO,Rg
Ex. mp
No. R; Rs °c M+H
60 2 (p-fluorophenoxy) ethyl- phenyl 184-186 481
61 p-fluorophenyl-CO- (CHz)3- phenyl -- 507
62 phenyl-CO-CH;- phenyl 202-205 461
63 3-phenylpropyl - phenyl 188-190 461
64 n-propyl- phenyl 258-260 385
65 benzyl phenyl-CH=CH- 233-235 459
66 benzyl p-£fluorophenyl 240-241 451
67 benzyl p-chlorophenyl 238-239 467
68 benzyl naphthyl 147-149 483
69 benzyl p-methoxyphenyl 206-209 463
70 benzyl p- (trifluoro- 229-231 517
methoxy) phenyl
71 benzyl 2-(4,5- 235-237 507
dichloro-
thienyl) -
72 benzyl p-tolyl 215-217 447
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1099C 9& ()- 3"s1099C 9& ()- 1099C 9& ()- 10MN MLOMN MLOMN M ; 109W M&' () -
L- 10%WA& ()-G o}|[:vU410 sSYL090&9& ()-m sY10%&' ()-m asY10%$& () -
4sY10% 9%&' ()-m u|sY10%& ()-m 1099C 9& ()-a|[:vU410 s,F'10% C t& ()-
*1090C 9& ()- (1090C 9& ()- " $L!I10%C & ()- sYI0%C "& ()-

. 9sY10%.U&L&' ()-m vU410 10%9C 9& () - ERARBOROTE9& ()- F 10%®C 9& () -
s109OC 9& ()-109C 9109C 9109C 9 9; 10T IX ()-$/ @|[:vU410 10% % & ()-- }

1099& ()-- u$ 109%& ()-- 1090e$9& ()-- | 10%& ()-- q
- 10% % () - [ 3LBERCALOBLALE 100(@&Ahhnéﬁ&1198@f8ﬁ93§3-§- ¢
& 1099C 9& (= 1 & . X - X -
3" 109%8& ()- B ,:;1 ydzogh 210968 () 10%&& () dDbU410
10%&&'()-% 10988 ()-G #3 109R& ()-G 109&& ()-G 109&& ()-G _?bU410
10988 ()-G 109%&& ()-G 109&& ()-G #3 ( 109%&& ()-G
t-BuO,C_ O
N %
HyN 1) HN ((EEZ(;I?CI)Z (N H3C-C-NH-©— S0,Cl
1: 2 (COxt-Bu)y m .
H H
tBuOZC-N/\ I—IN/\

N NN
T s D

A solution of 5-aminoindole (6.23 g, 47 mmol),
bis(2-chloroethyl)amine hydrochloride (16.8 g, 96 mmol)
10 and triethylamine (19 mL, 141 mmol) in butanol is heated
at 100°C for 8 hours, cooled to room temperature and
concentrated in vacuo to give 9.46 g of 5-piperazin-1l-yl-
1H-indole.
A solution of said indole in acetone and water is
15 treated with di-tert-butyl dicarbonate (11.3 g, 47 mmol)
and potassium carbonate (13 g, 96 mmol). The mixture is
stirred at room temperature overnight, the acetone
evaporated and the remaining aqueous phase extracted with
ethyl acetate. The extracts are dried over MgSO, and
20 concentrated in vacuo to give a residue. The residue is
purified by flash chromatography to give 4-(1H-indol-5-
yvl) -piperazine-l-carboxylic acid tert-butyl ester.
A solution of said ester (60 mg, 0.2 mmol) in

tetrahydrofuran is treated with sodium hydride (30 mg,
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10%&&' ()-G _?bU410 10%&R& ()-G 10%&R& ()-G 10%&R& ()-G 10%&R& () -G #3
10%&R&' ()-G "<bU410 #3 10%R& ()-G 10%&& ()-G 10%&& ()-G 10%& () -G #3
) . 234" EbUdddyatsd0%& () -G #3  10%& ()-G  10%&& ()-G  10%&& 9 /G380
10%&&' ()-G 4Y"_"amvU410 F 109%6"s& ()-& 3" 109%"s& () -

"109%8"s& ()-10"10"10"" ;10% & ()- (109 & ()-|[:vUu4l0 " *109%"s& ()-
T"109%8"s& () - 10%sws& () - 10/ V& ()-' 7109 <& ()- 410%"s& ()-w[:vUu4lo
@ 109%6"s& ()-f $@0%"s& ()- L'10%"s& ()-g s 109% ()-S | 10% ()-S T
109B& ()-S vW410 Y 10%#& ()- 10%*& ()-10s"sl10s"sl1l0s"s & 10%s"s& ()-'
@el0%"s& ()-f @Bel0%"s& ()-fO<EGW[:vW41l0 < 10%#& ()-° 109%& ()-°

S 10%& () - Y1O¥%#&mioi) ' £&BIONEE by -N-8300FEsG) M1 | ¥dPide 10948, ) - L!
"109%#& ()-f SS 10%#& ()-. A S1I0B & ()-m "' S10%WW&' ()-m :10%&& ()-vU410

T @0%k k& ()9-3mmpdge shakepogk reom 1eURRrRIVIO#10810% hevug ALY - gkvU410
- @0% concentrated in vacuo to give 4;&%-{4—

K@$10% & ()-s! @P10% & ()-s! @P10% & () - s! $10% & ()-s! @$10% & () - s!
p@o0% & () - vagetyigminophenylsulfonyl) -1H-indol-5-yl] -piperazine-1-
@310% & {) - SLATPNE Lh1s' BHLOYED) 5L @ILONE ()-51 @S10%& ()-51)? 2
r$zz:. v
@$10% & () -s! @$1ID&E Bh(iy -sb @B IIEH &€ xr siEBE1080 BV €Y - $h @SUEHEL () -s! ) ?

treated with concentrated hydrochloric acid (100 ul),
shaken at 60°C for 2 hours and concentrated in vacuo to
give a residue. The residue is purified by HPLC to give

10 the title product, 15 mg, identified by HPLC and mass
spectral analyses (r.t. 2.37 min., M+H 357).

EXAMPLES 74-102

15 Preparation of Piperazinyl-l-arylsulfonylbenzimidazole

and indole compounds

H
N
H,N 1) HN(CH,CH,Cl), [Nj
>< X\ 2) G o x/ X
> 23
@EN> 3) Rg-SO,Cl S | N>
H 4) HCl YosRg
G= protecting group
20 Using essentially the same procedures described in

Example 73 and employing the appropriate aminoindole or
aminobenzimidazole substrate and suitable
arylsulfonylchloride reagents, the following compounds
shown in Table V are obtained and identified by HPLC and

25 mass spectral analyses.
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2 r$' ()*~bFvU410

@B$10% & ()-S! BPI0W & ()-s! BPLOW & ()-s! BSIOW & ()-S! BSI0W & ()-s!)? 2
r $* +. <CHlw&0Y/bERED PCT/US01/45389
@$10% & ()-s! BSL0W & ()-s! BSL0W & ()-s! BSLOW & ()-s! @B$L0W & ()-s!)? 2
r$LMPWrcgzZ: vU410

@BP10% & ()-s! BSLI0OW & ()-S! BPIOW & ()-s! BSL0W & ()-s! BPI0W & ()-s!)? 2
r $ghkrzz: vU410

@3$10% & ()-s! BSL0W & ()-s! BSL0W & ()-s! BSLOW & ()-s! @B$L0W & ()-s!)? 2
r$zzZ: vudalo

. GBPL0W & ()-s! BSI0W & ()-s! @$10% & (TABLEBEI0W & ()-S! @P10W & ()-s!)? 2
r$~bFvU410

@B$10% & ()-s! BSLOW & ()-s! B$L0W & ()-s! BPL0W & ()-s! BSL0W & ()-s!)? 2

. r$vVvevialo

H

@3$10% & ()-s! @$L0% & ()-s! B$L0% &N -s! @$10% & ()-s! @$L0% & ()-s!)? 2
r$ zzZ:vuaio i j

@G$10% & ()-s! @B$10% & ()-s! B$10% &\

r$.37z2: vu410 %

@$10% & ()-s! @$10% & () - sl@$10%&@§@$10%& ()-s! @$10% & ()-s!)? 2
r$789: 1 JK~bFvU410

@B$10% & ()-s! @$10% & ()-s! @$10% & () - sis@BHL0% & ()-s! @BL0% & ()-s!)? 2
r $KLJ puyvVevU410

@$10% & () -3l @SION & ()-5! BLOW& () -3! @SI0% & ()-5! BSLOPE ()-5!)? 2
r$yz{z"BvU41Biperazinyl

QB $10%EE- () -s! BN & ()-s! B$10% & () - s'@$10%& () - s'@$10%& ()-s!)? 2
r $vVvev a0 Position X Min. M+H
@$1098 & () ST@SI0% & ()-s! BSI0B & () - s'@$10%& O-SIB3I0B& ()-5!)? 2
r $~bFv

@$10@ 0%& ()-3 @$10%% (PREPES$10% & ()-s! @$10% & () - S-@F$186P& () - s!

s @$10% & ()-s! @$10% & ()-s!)? 2

)? 2 r$yy6vUAL0 6 N phenyl 1.96 343
0, | 0 | 0, 0, | 0 -gl)?
G105 ()51 GBS0 & ()3 GRTHE O -3 BHANE ) hGSI0PE 57 2

)7$%0@§$10°A/0E&Vg) Ug'lo@$10%1& ( esiz8-$1 Q%58 thi=i@510%-&1( ) - 2. @$1a%& () - s!
r < V \
@G$10% R ()-s! B$E0% & () -B! @$M®P€lﬁn§'\1@$10%& ()-s! @$3?00%1&' (I?BSI)? 2

r $EFI Ui 414 zZ: vU410g _bromophe

@$10% & () - s'@$10%&() sl@P$10% ) - s'@$10%&() s'@$10%&() s')’> 2
r$rst ~b¥YU410 p- bromop enyl . 423
@@$10% & () - sl@§10%&() S'@%&%Mh()é L@$G10% & () - S|@§1%%&4§b sl)? 2
r $sR11 1094 (4& ()- @10%1 48 ()~ 0+6104$10+% @

10%-$& 83 - B$10% & ()-s!) N2 5% higr@ltode (4& ()-, @ ROPH (489()- @

10% 1094 (4& 940 7 5sRL
$$' Y '(1 /él)(4g()g Y( 10(%14(2 %tQXKJJEM Q/ Tove 2342% 414

Y ' 10%844& ()- 9%>BCd: sRIN )P? -mthmmr(yd& ()- Y '10%# (W& érs

Y ' 10%£48& () - Yg' 10%1_(4& ()p (\ﬁ b%%%)%e@y’l CFM " ded: sRL1 ) 7§45

86 5 CH 5-chloro-1,3-dimethyl- 2.49 395
pyrazol-4-yl

87 5 N 5-chloro-1,3-dimethyl- 1.88 396
pyrazol-4-vyl
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$$'

Y ' 109 NeA& () PosBeRed ) ?SX $$' Y ' 10% (4& Ry- Y ' 10% (4& (¥in. M+H

v

$$' (%_ %
10964 884& ()- 2L [:1 ) M P ¢hbopges (et RY LReRERr () -

Y

'Y 10% (48 ()- Y 109 (4& ()- Y ' 10% (4& ()- Y ' 109 (4& ()-
' 10%_(4& ()- eho}d:sR117))?s  $$'Y ' 10% (4& ()- Y '10% (4& ()-
" 10%_(W® d2)suse¥ | 10%_(4& ()- Y " 10%_(4& ()- d:sR11 )) IT/US01/45389
'Y 109 (4& ()- Y 10% (4& ()- Y ' 10% (4& ()- Y ' 10% (4& ()-
' 10%_(4& ()- pFSRIL1 ))?s )?s  $$'Y ' 10% (4& ()- Y '10% (4& ()-
' 109% (4& ()- Y ' 10% (4& ()- Y ' 10% (48 ()- _5sR11l )?s
'Y 100 (48 ()- Y ' 109 (4& ()- Y ' 10% (4& (V- Y ' 10% (4& ()-
'10% (4& ()- d:sRIL ))?s $$' Y ' 109 (4& ()- Y ' 10% (4& ()-
' 10% (4& ()- Y ' 10% (4& ()- Y ' 109% (4& ()- !(-12d:sRL1 ))?s
'Y T 10% (4& ()- Y ' 10% (A& () -TXBLEOV (648LEF) Y ' 10% (4& () -
' 10%}_(4& ()~ 25ELQUVATS ’S ~ - —
1109 (4& ()- Y ' 10%_(4& ()- Y ' 10%_(4& ()- VYiw d:sR11 ))?s
LY 10% (4& ()- Y ' 10% (4& ()- Y ;1094 (4& ()- Y ' 10% (4& () -
' 109% (4& ()- d:sR11 ))?s $$ Y tw%_m&' (O)- Y ' 10%_(4& ()-

%

)_

'10% (4& ()- Y ' 10% (4& ()- Y ' {0%) (4& ()- d:sRL1l ))?s

'Y 10% (4& ()- Y ' 10% (4& ()- 0% (4& ()- Y ' 10% (4& ()-
'10%1_(4& ()- d:sR11))?s $$' Y ' 109~ (4& ()- Y ' 10% (4& ()-

' 10%_(4& ()- Y 10%_(4& ()- Y 10§ _([4&()- pFsRI1))?s )?s

'Y 10% (4& ()- Y ' 10% (4& ()- Y N(4& ()- Y ' 10% _(48& ()-

' 10%_(4& ()- ! 1FKOP_5sSRI1 )?s $$' Y ' 10%80e4& ()- Y ' 10%_(4& ()-
'10%_(4& ()- Y ' 10% (4& ()- Y '10% (4& ()- PQRocdepFsRII )?s  $$')?s
Lo 10% (4& ()- 'Y T 10% (4& ()- Y T10% (4& ()- Y ' 10% (4& ()-
' 10%_(4& ()- ehx_5sR11 )?s $$' Y ' 10%_(4& ()- Y ' 10%_(4& ()-
10%_(4& (Biverazigugl (4& ()- Y ' 10% (4& ()- pFsRL1 )?s $$LEME*
0 ' ER% (4& REng' Y' T 10% (4& ()- Y T10% (4& ()- Y ' 10% (4& ()-

109 (4& ()- Y 1094 (4& ()- Y 1094 (4& ()- d SRIL ))7s
Y ' 10% (4& ()-_ Y ' 10% (4& 109 (A& ()~ Y 10%_(4&()-,

$10% & ()-10," 10, 10," ;10% ' &)tied0dy(4& ()- LOf)Z  yX7*10°
10% & (). G-10%' & ()- ° F _"10%& ()- e F ' 100E%& ()-!_F
-3-m

N 5-chloro ethylbenzo- 3.10 44s8
[blthien-2-yl

90 5 N 2,3-dichlorothien-5-y1 2.59 418
91 6 N 2,3,-dichlorothien-5-vyl 2.77 418
92 5 N p-fluorophenyl 2.08 361
93 6 N p-fluorophenyl 2.40 361
94 5 N p-methoxyphenyl 2.11 373
95 5 CH 2-naphthyl 2.92 392
96 6 N 2-naphthyl 2.43 393
97 5 CH p-(trifluoromethoxy)phenyl 2.97 426
98 5 N p-{(trifluoromethoxy)phenyl 2.57 427
99 6 N p-(trifluoromethoxy)phenyl 2.54 427
100 5 CH p-iodophenyl 2.92 468
101 5 N p-iodophenyl 2.48 469
102 6 N p-iodophenyl 2.67 469
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U109 ()-! F ' 10%t& ()- abnbAl0'  &10%& ()-Z !10% & ()- 10% & () -

3"10% & ()- 109 & ()-10" 10" #(|[: Al0' "y10%L& ()- "y1l0%& ()-

n'y10%! ugoloh/zesek 1098 & () - < &10% & ()-Z &10999& () - Z( 4Eulplrnkdiissge

10% & ()- sLO3"10% & ()- GsL03"10% & ()-  sL03"109%& ()- E "yl0%& ()- p
5"y10% & () - YnbA110! Y '10% $q & ()-& Y "10%& ()-& Y ' 1098&& () -.&
"Y109%%' & ()- s109%%' & ()-10!10! CZ|[: A110! wY '10%? ~& ()-& Y '10%' & ()-& Y
"1099' & ()-& Y '10%' & ()-& Y '10%R&' ()-& W ' 109" & ()-&16789 vU410 PY

, 109 ()- s!10% @t& ()- @!10% & ()- 10?' 10?' 10?' & 109%%' & ()- Y

'10% & ()-& [:vU410 Y109 ()- Y10%i: u& ()-@&10%&' ()-1 "y 10% & () -
CS10%W & ()- Y ,10%!'& ()-p|[:vU410 ExhMPLIEYm®3()- _#F' 108 & ()-@
CHF'10%M & ()- S 10% & ()- 2Y10% & () - YIOUW W& ()-;=vU410 " 10% & ()- vyl
10% & ()- | 109 & ()- s10% & ()-10!10! 10! ;109% & ()-=Ms"n|[:vU410

- Lnt 10%.! L&' (dohpafdfide (kviluaBibfo-éF(3-Pr6 Binding Affinity of Test

Compounds

The affinity of test compounds for the serotonin 5-

HT6 receptor is evaluated in the following manner.
Cultured Hela cells expressing human cloned 5-HT6
receptors are harvested and centrifuged at low speed

10 (1,000 x g) for 10.0 min to remove the culture media. The
harvested cells are suspended in half volume of fresh
physiological phosphate buffered saline solution and
recentrifuged at the same speed. This operation is
repeated. The collected cells are then homogenized in ten

15 volumes of 50 mM Tris.HCl (pH 7.4) and 0.5 mM EDTA. The
homogenate is centrifuged at 40,000 x g for 30.0 min and
the precipitate is collected. The obtained pellet is
resuspended in 10 volumes of Tris.HCl buffer and
recentrifuged at the same speed. The final pellet is

20 suspended in a small volume of Tris.HCl buffer and the
tissue protein content is determined in aliquots of 10-25
pl volumes. Bovine Serum Albumin is used as the standard
in the protein determination according to the method

described in Lowry et al., J. Biol. Chem., 193:265

25 (1951). The volume of the suspended cell membranes is
adjusted to give a tissue protein concentration of 1.0
mg/ml of suspension. The prepared membrane suspension
(10 times concentrated) is aliquoted in 1.0 ml volumes
and stored at -70° C until used in subsequent binding

30 experiments.

Binding experiments are performed in a 96 well

microtiter plate format, in a total volume of 200 pl. To
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"910% & ()-G " 910%#& ()-G 3"s10% & ()-c?|[9+4 10! L$nt 109& () -

dL$n 1094 & ()- _L$n 10% & ()- ZL$ni 10% ! & ()-" ZL$nt 10% & () -

L' 10% & (g éuitds210! PLOYBE ()-  10%W & ()- " 10% & ()- 108@dudonrssH9% & () -
10 10! & [: >4 10! " 3"109% & ()- 10%# d& ()- 109 ()- 109 & ()- XLO%& ()-
109 & ()- e{| [ NA4010! 10! 10! & 109 & ()- L':110%& ()- rL':!10%! && ()-
KL':110% & ()- _3"109%& ()- |[:NA4010 109%& ()- 109&#& ()- S1OYEH#& ()-
109E#& ()- 3" 109E#& ()- S109E#& ()- $'/5|[: NAAO10 . LmlO% ()- ° LmLOYEH& () -
,10% -& ()- 4109%- A& ()- 10% & ()- 10%& ()-5;|[:NA4010 F% 10%E#& ()-
L2109E#& ()- " F+109E#& ()- ° '10% & ()- Z !10%" g& ()-

- J LmLO%& () - <éhwﬁ4QéQE#;9Eﬁaaéa thQYESE) bhrin 3%Q%Eﬁ§e()805@0 8 &) - S
Y4, 109E#& () - O%E#&g -=GX| [ : NA4010 U 9! T0%& ( g 91 109& v%{ 4 10% & ()-
3 10%& ()- mcn;b%:&oe) uﬁéW&meylEﬂmMOmM&Tm% Ct) bufferidog () 44a-

, |U glléoo/:{éDgc&(%féntF{lﬁlﬁg%?@ 0) Mgcﬁ?g%{?fo(él: @%;%?g%‘%z& ()1 432 - bA41O!

10%s! s& () - 101 Hb*LSIEF(&M A4&_@10 qolEnel; (a)vauJ@ﬂ@yqoﬁmn(amemmmﬂsxm)

51091 50 ) - STOURTSE (- aBYB0e T Se ) “SiB0e ok (PrREB0Er B (3 tiiis10%6: sa

()-'a$10%! s& I@melisl&é(l)uﬁa@%d:s@m ma&il&)%lm&e(p)tomzmm%lm ()-$10%

1s& ()-$10%!

/03: h(L) 4$10W§‘?§ Rf %‘%g‘éﬁl %% %‘t‘&@%% %iﬁ‘fl@g ?1 iﬁf%w}gn s& ()-'a:CD
G\*_beG4$10¥he&ht ratabheves §°1) LN 096TIs&’ 13 ﬁﬂwfslsﬁ 1ta$li@t%sb}z& () - bi
“iover s ( Fhe18eprl ApRiEigh LT %@”‘Bagi‘oé% g&s?ygiféw B 510%! Sk ()
-1 PO4S1086:! s&oﬁ\,s%:%wabs &1h)ilglg$1@(Vmba&u(:g\ad$1ﬁ%hs&p(:)es$gle%bs&io) o' af N24!
0858 ) DSl DAL S0 I o ()1,
10%! s& () -! veQUnbs& ()-h! 10%!s& ()-! 10%!s& ()-h 1)-. 6pX<4|

10%s! s& ()-h! 10@&'5& g 10%g! s& ﬁ h! 10@&!5&fé)-£ 10@&!s&f%)-6:
CGHPTsW4! 10%s! s&2f) It afé%’ns&s( pd PW?@O/&%EF?FG d169sFBR gprrk for

10%! s& () - TW@“&EHVhLP%oﬂnOHeQi E%Q!turéo"/th& whichSR1RW &thk- bbtind0% & () -!
10%! s& ()-hv|[:]PC F 1095+ S& 1096+ S& () - $10%5+ S& ()

s1098+ S ()llsamé%sqecs&tef cempdsx 58 £jliesep: PPE on1goRe: s&lé) S 10%
& ()- OLOA @ ¥ LLy wilhOR b&ckhra Filtermate® 196 Harvester. The
bound complex caught on the filter disk is allowed to air

dry and the radioactivity is measured in a Packard
’I'opCount® equipped with six photomultiplier detectors,

20 after the addition of 40.0pl Microscint®-20 scintillant

to each shallow well. The unifilter plate is heat-sealed
and counted in a PackardTopCount® with a tritium
efficiency of 31.0%.
Specific binding to the 5-HT6é receptor is defined as
25 the total radioactivity bound less the amount bound in
the presence of 10.0uM unlabeled methiothepin. Binding
in the presence of varying concentrations of test
compound is expressed as a percentage of specific binding
in the absence of test compound. The results are plotted
30 as log % bound versus log concentration of test compound.
Nonlinear regression analysis of data points with a

computer assisted program prism® yielded both the ICs, and
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10%8] S&' () - 10%C+ C& () - | [ NAALOS+ S10S+ S10S+ S & 1096+ S& () -

Fs* ' 109E#& () - Fs* ' 109&& ()- Fs* "10% & ()- Fs* '10% n4 & ()-

V| [ : NAd1OWo%2A00h && ()- 4 9" 100M8& ()- 9 10%W& ()- F 10ur@syRiGhe

F'10%Q y& ()- s10%Q y& ()-P |[: NA410 $10%Qr& ()-F $10%4 % ()-F

$10% " & ()-F L 109Q & () - 9"10%& ()- 9 10989 ()-5:;

<=| [NA410yQ y10yQ y10yQ y ;10%Q y& ()- Ly810%Q y& ()- y510%&y& ()-

90:110%Q & ()- -10%Q y& ()-=HP bfp|[:NA410 Y Y 10%5!'-& ()- Y 10%m& () -

YY "10%,-& ()- ! 10%rE#m& ()- @ 10%E#m& ()- ~ 10%rE#m& () - pquydDNA410 Y

,#109&5' & ()-,#10%5!-& ()-,#10%5!'-& ()-,#10% 5! -& ()-,#10%5!-& ()-, #10%

- -5-& () -hL, érhélﬁ"/wé'h&s(bf L% @m&o(u)ade#lﬁ%rﬁ'%% (QonFALRYed! - & () -, #10%

5!-&f() , #10% 5! - &f()- #10% 5! -& ()-tT4, 4, #10% 5! - & () -, #10% 5! - & () -, #10%
-& () - #10@9@1t& ()A/kknear regression line of data’ points is

: # #10% 5' & ﬁ;io§§§d4 #%Qn{e @h’ié‘h( Lhe#i@{) l*’_%z!al&ié )1.9 HQ%mlired Jar{dK K he
#K #10% 5! - #109% 571 - )-0S3 % 5! - , #10% 5! - & () -/ KK S

#, #10% 5! - & 1;() -vaﬂnm/esﬂs @izeyrm#wﬂ/el@S@(qpon 1. fabbewing ¢guatdon:
#,#10% 5!5 & ()-, #10% 5! - & () - ﬁ}O@gSﬁcm'y) 1#;0%/§'y&'() -267_/,4/ KK
where L is the concentration of the radioactive ligand
used and Kp is the dissociation constant of the ligand for
the receptor, both expressed in nM.
Using this assay, the following Ki values are
10 determined and compared to those values obtained by
representative compounds known to demonstrate binding to
the 5-HT6 receptor. The data are shown in Table VI,

below.

TABLE VI
Test Compound 5~HT6 binding Ki
(Ex. No.) (nM)
1 1.0
2 2.0
3 1.0
4 15.0
5 1.0
14 24.0
18 6.0
27 56.0
TABLE VI (cont’d)
Test Compound 5-HT6 binding Ki
(Ex. No.) (nM)
30 220.0
33 45.0
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LQUAD, 4/ KiKO'02/36562 PCT/US01/45389
#,#10% 5! -& ()-,#10% 5! -& ()-,#10% 5! - & () -, #10% 5! -& () -, #10% 5! -& () -, #10
% 5! -& ()-UVY[]kpt T4, 4/, #10% 5! - & () -, #10% 5! -& ()-, #10% 5! -& ()-,#10% 5! - &
"()-,#10% 5! -& ()-/ KK "

#pt uxz| sS3, 4/, #10% 5! - & () -, #10% 5! -& ()-,#10% 5! -& ()-,#10%5!-& ()-/ KK "
#, #10% 5! -& ()-sS3, 4/, #10% 5! - & () -, #10% 5! -& ()-, #10% 5! -& ()-/ KK "

#, #10% 5! - & () -, #10% 5! - & ()-0S3, 4/, #10% 5! - & () -, #10% 5! - & () -/ KK "

# #10%5!-& ()-, #10% 5! - & ()-35¢10% 5! - & ()-08, 4/, #10%55l0- & () -/ KK
#,#10% 5! - & () -, #10% 5! - & () -, #10% 5! - & () -, #10% 5! - & () /, 4/ KK '

# #10%5!-& () -, #10% 5! - & () H#10% 5! - & () -, #10% 5! - &\~ #10% 5! - & () - " dD

. 4] KK " 37 59.0

#,#10% 5! - & () -, #10%5! - & () -, #10%5! - & () -, #10%5! - & () -, #10% 5! - & () -, #10
%5!-& ()- #&(* Bt T4, 4/, #10%351 - & () -, #10% 5! - & () -, #P0%h 51 - & () -, #10% 5! - &
"()-, #10% 5! - & ()-/ KK ° 40

4.0
#BFGILOF sS3, 4/ , #10% 5! - & () -, #10% 5! - & () -, #10% 5! - & #10% 5! - & () -/ KK
4 #10% 51 - & ()-fkoparssW, 4/ 4H0% 51 - & ()- . #10% 5! - & (39 #10% 5! - & ()-/ KK "
# #10% 5! - & () -, #10% 5! - & () -syMT, 4/ , #10% 5! - & () -, #10%p! - & () -/ KK "
# #10%5!-& () -, #10% 5! - & () -, #10% 51 - & ()-8, 4/ , #10% 5! - & ()-/ KK "
# #10%5! - & () -, #10% 5! - & () -4%10% 5! - & () -, #10% 5! - &7(-P- p@ 4/ , #10% KK °
#,#10% 5! - & () -, #10% 5! - & () -4 #10% 5! - & () -, #10% 5! - &4( )y, #10% 5! - & () - |[ /
, 3 s10%5 & ()- , 10%@@% 510%@@ () -1 10X#10X# XS | :
10%(#&()  #10% 5! - & () - —@[44[:/, |"10%@ @ ()- 051(9)0/@@()-&
"10%@! @& ()-& *Y " 10% >&4% Y 100/(@@()
109 () - @D\ aef /| [: /KN | 10%@ @ ()- 1" 10%@@‘( "10%@ @& () -
1"109@ @ ()- |1"109%Q @ ()- f4hixyzpT| [:/KIN j" 10%@()
" (

%"10%@ @ ()- |1"10%@ @ ()-,4"10%@ @ ()- 1" 10%@@19( | " 10%@ @& () -

2{~pPO| [ /1" 10%@ @& ()- | " 1048 @& ()- | "10%@ @ ()- I"10%@ @ ()-

| 10%@ @ ()- /KN j"w[;|[:/3010%@ @& ()- |" 10%@@1(7)4” 10%@@:()-
"10%@ @ ()- /KN Uil 10%@ @ () - xX8|[: /1" 10%@@5(0) "10%@ @& () -
"109%@ @& ()- /KN j"1"109%@7& ()- |"10%@ @& () - 083|[ Ak 10%@@()

|"100/@@z()— JKUNS o1 100/@@() | 109%@ @ () - 12@0/@@()

QB [:/1"10%@ @& ()- /KN 109%@ @ ()- 1" O‘V@@L() O‘V@@a()

| " 10%@ @& () - !&*+_/|[/K\N*?3 10%@ @ ()- |" 0%@@(0) 10%@ @ () -

| "10%@ @& ()- |"10%@ @& () - +5ff)2AFJdD|[ JKUN 10%@@() | " 10%@ @& () -

1"109%@ @ ()- |"10%@ @ ()- | "10%@ @ ()- |" OW@@L()

JKNPROGE T4 [ /1" 10%@ @ () - 810%@@() | " OW@@L()O 3"10v@ @& () -

| " 109 @& ()- /KN j*" gkloqts_fé%I[ /1" 10%@ @& ()- 1" 10%@o@ () -

| "10%@ @ ()- 1"10%d @ ()- /KN Ui 10%@ @ () - sS3I[: /1T 10%@ @ () -
'10%@ @ ()- 1"10%@ @ ()- /9N It 10fy@@() | '3 /@@()

oS3|[ /1"109%@ @& ()- |"109%@ @4 ()- /K N j 10%@ @ (3o | "10%@ @ () -
"109@ @& ()- O3|[:/1"10%@ @& () - /K\N*j "109%@ @& () - |"10%@@:()-

| 10%@ @' ()- 1"109%@ @ ()- F4[:/KIN " 10%@@ (2 1" 10%@@;()-

|"10%@ @& ()- |"10%@ @& () - |6§0°/(@@£()- % dD) [ K\I\g"d "109%0 @& () -

1"10%@ @& ()- |"10%@ @ ()- |"10%d @ ()- |"10%a@ @ ()- |" 10%@@()

)*. O3@EL T4| [: /1" 10%@ @ () - | " LOYENEUE VI | (CEOk@a: ()- | " 10%@ @ () -

| "10%@ @& ()- /K N— :

1" 10%@ @ ()- 1"10%@ @ ()- TK\N j"j1"10%@ @ ()-

_dhinmogsS3| [ /1" 10%@@1@)% boik@%@@() | 103/@'@l$indi

j |"10%@@:()- 10%@@ 0T3|[ /" & 109" & ()-1"10% @() I K\ N¥

1 10%@ @& () - "10%@ @&'¢ +0%@ @ ()- vU4/ th&() F

'S

100/(? & ()- 100/6?-&'—6—1':—‘%6%@‘—&'—(—)——10 - [:vUa/
Ys6 109" & ()- M.Z"100d9F& ()-# M.Z"109d72' T& ()-# DLZ“TOUKEKS& () - #

'2LZ" 109672 F& ()-# : LZ" 10%AGA&S ) - #&UvU4/  F"10% & ()17210% & () - 10?' 10?' 107"
L1099 & ()- 9ML0%' & ()- y7109%" & ()-&Y|[:vU4 v 10% & ()- 10% & () -
S 1TF 1098 ()- 21 F'10%g&& () F

67 87

-52-



' 10988 () -

z F '10929@2& ()-YH |[:vU4/  RL, "10%R2& ()- f)mL0% & ()-

L' 110% & ()- " 10% & ()- '10% & ()- X 10% & ()-f]TYZ[\girQ/
| S10% & (Wo 0388468 ()- 10 10 10! L, "109% ()- HL, "10% ' (& ()PCT/US01/45389

6L, "109% & ()-il |V [:
10% & () -
s"10% & ()-s"10% & ()
s"10% & ()-s"10% & () -
s"10% & ()-s"10% & ()-
s"10% & ()-s"10% & () -
. s"10% & ()-s"10% & ()-
s"10% & ()-s"10% & ()
> 109" & ()-s" 109 &

rQ0/ F 10%& ()- F 10%& ()- -F 10%& ()- F
" 10% & ()- ~10% & ()-kK30/ A s"10% & ()-s"10% & ()-A
- X1 109% & ()- "pX<0/ s"109% & ()-A

A s"10% & ()-s"10% & ()-"& )./ 15s\W0/

A s"10% & ()-s"10% & ()-A s"10% & () - 569>?BFGXX@/ A
A s"10% & ()-s"10% & ()-A GIOPYcdr pX<0/ s"10% & ()-A
A s"10%8& ()-s"10% & ()-rsWo/ 14

A s"10% & ()-s"10% & ()-A s"10% & ()-yXK>/ 10g" 109"
) -

As"169% & ()-s"10% & ()-A q¥==F 3 10986 & ()- 0%
70 251
71 81
72 56
73 34
79 19
81 44
83 38
86 44
89 24
90 30
91 6
96 37
101 18
Comparative Examples 5~-HT6 binding Ki
Clozapine 6.0
Loxapine 41.4
Bromocriptine 23.0
Methiothepin 8.3
Mianserin 44 .2
Olanzepine 19.5

As can be seen from the results set forth above, the
compounds of the present invention have a high degree of
affinity for the serotonin 5-HT6 receptor sub-type.
Although two of the comparison compounds (clozapine and
methiothepin) have similar 5-HT6 receptor affinity, they
do not have the selectivity of the compounds of the
present invention. The examples disclosed above

demonstrate up to 50-fold selectivity for the 5-HT6

-53-



& 3 10996 & ()-0"3 10986 & ()-0 ! L10986 & ()- ~L10986 & ()-10q"sW>/ "3
10996 & ()-0"3 10996 & ()-0$ ' 3 1098 & ()-0 3 1094 & ()-0"$ 3

10996 & ()w@pehis2$ 3 10996 & ()-0°3 1096 & ()-0$ "3 10%6 Bceushi sy
10986 & ()-0$ pX<>/ "3 10986 & ()-0$ 3 10986 & ()-0"3 10986 & ()-0$ 3
10996 & ()-0"3 10986 & ()-0! %sW'>/ 3 10%4 & ()-0 3 10948 & ()-0$ "3
10986 & ()-0"3 10986 & ()- 0%

receptor when compared to their affinity at the 5-HT7
receptor.
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"3 10986 & ()-09R)./278xX@/ $ ~3 10986 & ()-0"3 10986 & ()-0$ "3
10986 & ()-0'3 10986 & ()-0$ 8; @DHI LpX<>/ 3 10986 & ()-0% 3 10986 & ()-0' 3
10906 &' () waho2/33s¢k0%%8 & ()- 0" 3 10986 & () - OLQRUYZ] *sW>/ "3 quo/ggff@@@o‘ 3
10996 & ()-0% 3 10986 & ()-0"3 10986 & ()-0% 3 10986 & ()-0 adhi | pgxX@/ $ "3
10996 & ()-0"3 10986 & ()-0$ ~3 10996 & ()-0"3 10986 & ()-0$ qtxy| pX<>/ "3

WHAT IS CLAIMED IS:

1. A compound of formula I

wherein

A is C, CRip or N;

X is CRy; or N;

Y is CR; or N with the proviso that when X is N, then
Y must be CRy;

R; is H, Ci-Cgalkylcarbonyl, C;-Cgalkoxycarbonyl or an
C1-Cealkyl, C,-Csalkenyl, C;-Csalkynyl or
cycloheteroalkyl group each optionally
substituted;

R,, Rs, R4, Rs and Rg are each independently H,
halogen, OH or an optionally substituted C;-
Céalkyl group;

R, and R;; are each independently H, halogen or an C;-
Csalkyl, aryl, heterocaryl or C;-Ce¢alkoxy group
each optionally substituted;

Rg is an C;-Cgalkyl, aryl or heteroaryl group each
optionally substituted;
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10996 & ()-0$ ~3 10996 & ()-0"3 10996 & ()-0$ 3 10986 & ()-0"3

10986 & ()-0sW>/ °3 10986 & ()-0°3 10986 & ()-0$ ~3 1094 & ()-0°3

1096 & () wipisgsh0980 & () 0xX@/ '$ *3 106 ()0 3 1098 fickushyss
10986 & ()-0° 3 1096 & ()-0$ pX<>/ "3 1096 & ()-0$ "3 1098 & ()-

10996 & ()-0$ 3 10986 & ()-0 A 10986 & ()-0sX7>/ ;10% & ()- 3 100/(%&'()-0$
"3

Ry is H, halogen or an C;-Cgalkyl, Ci-Csalkoxy, C,-
Cealkenyl, aryl or heterocaryl group each
optionally substituted;

Rip is H, OH or an optionally substituted C;-Cgalkoxy
group;

m is an integer of 1, 2 or 3;

n is 0 or an integer of 1, 2 or 3; and

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

a pharmaceutically acceptable salt thereof.

2. The compound according to claim 1 wherein A is

N and m is 2.

3. The compound according to claim 1 or claim 2

wherein Rg is an optionally substituted phenyl group.

4. The compound according to any one of claims 1

to 3 wherein R;, Ris, R;, Rs and Rs are H.

5. The compound according to any one of claims 1
to 4 wherein R; is H or a C;-Cgalkyl or cycloheterocalkyl
group each optionally substituted.

6. The compound according to claim 1 selected from
the group consisting of:

1- (phenylsulfonyl) -4-piperazin-1-yl-1H-indole;
1-[(2-bromophenyl)sulfonyl] -4-piperazin-1-yl-1H-indole;
1-[(6-chloroimidazo[2,1-b] [1,3]thiazol-5~-yl)sulfonyl] -4-
piperazin-1-yl-1H-indole;
1-[(3,4-dimethoxyphenyl)sulfonyl] -4-piperazin-1-yl-1H-

indole;
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1086 & ()-0"3 1096 & ()-0% "3 1096 & ()-0"x D ;Y #10%R& () - #Y
#109%&&' ()- Y #10%&k& ()- " 1109%R& ()-10 10 10 "& ,0147sWD Y #10%&' ()- Y
#109%&&' () WO 8 3BdDVR& () - Y #109%&R&' () - #Y #109%&R& () - 78; >POEbx0i@Bse #Y
#109%R& ()- Y #109%&R& () - #Y #10%&R& ()- Y #10%&& ()- #FI LMPSTWX<D/ Y
#109R&' () - #Y #109%&R& ()- Y #10%&R& ()- #Y #109%&&' ()- Y #109%&&' () -
WZ[ "abehsWD/ Y #109%&& ()- Y #109%&R& () - #Y #10%&R& ()- Y #109%&R& ()- #Y
#109&&' () - hil opsuvxX@ #Y #10%&R& ()- Y #109%&&' ()- #Y #109%&R& ()- Y
#109%R&' () - #vy|}pX<D Y
1-[(5-chloro-3-methyl-1l-benzothien-2-yl)sulfonyl] -4-
piperazin-1-yl-1H-indole;
1- [(4-bromophenyl)sulfonyll-4-piperazin-1-yl-1H-indole;
1-[(5-bromothien-2-yl)sulfonyl]-4-piperazin-1-yl-1H-
indole;
1-[(4,5-dichlorothien-2-yl)sulfonyl] ~4-piperazin-1-yl-1H-
indole; .
methyl 4-[(4-piperazin-1l-yl-1H-indol-1-yl)sulfonyl]phenyl
ether;
4-piperazin-1-yl-1-{[4-
(trifluoromethoxy)phenyl] sulfonyl }-1H-indole;
4- (4-benzylpiperazin-1-yl)-1- (phenylsulfonyl)-1H-indole;
4~ (4-benzylpiperazin-1-yl)-1-[(2-bromophenyl)sulfonyl] -
1lH-indole;
4- (4-benzylpiperazin-1-yl)-1-[(6-chloroimidazo(2,1-
bl [1,3]1thiazol-5-yl)sulfonyl]l-1H-indole;
4-(4-benzylpiperazin-1-yl)-1-[(3,4-
dimethoxyphenyl)sulfonyl] -1H-indole;
4-[4~ (3-methoxybenzyl)piperazin-1-yl]-1- (phenylsulfonyl) -
1H-indole;
1- (phenylsulfonyl) -4- [4- (pyridin-4-ylmethyl)piperazin-1-
yl}l-1H-indole;
1- (phenylsulfonyl) -4- [4- (pyridin-3-ylmethyl)piperazin-1-
yv1l] -1H-indole;
1-[(2-bromophenyl)sulfonyl]-4-[4-(3-
methoxybenzyl) piperazin-1-yl] -1H-indole;
1- [{(2-bromophenyl) sulfonyl] -4-[4- (pyridin-4-
ylmethyl)piperazin-1-yl]-1H-indole;
1- [ (2-bromophenyl) sulfonyll-4-[4- (pyridin-3-
ylmethyl)piperazin-1-yl]-1H-indole;
1- (phenylsulfonyl) -5-piperazin-1-yl-1H-indazole;
1- (phenylsulfonyl) -6-piperazin-1-yl-1H-indazole;
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H109R&' ()- H#Y #1098& ()- Y #109&& ()- H#Y #109R& ()- Y #109%&& ()- sWD Y
#109R& ()- Y #109R& ()- #Y #109R& ()- Y #109R& ()- #Y #109%R& ()- xX@
HY #10%88W0)02/ 306 10%8& () - #Y #1098&' ()- Y #1098&' ()- HPETRSOW48DYEE () -

#Y #109%R& ()- Y #10%R& ()- #Y #10%&R& ()- Y #10%&k& ()- J| obU4/
109 M&' ()-10x" 10x"10x" 9;10%' & ()- j% .M 10%x' q& ()- ol .M 10W&v& () -
#1009 & () - &+, -.: | obW4/ 10%' & ()-10M M 10M MIOM M ; 109M M&' () -
109 V&' ()- 3 1091 WM& () - "s109%M V&' ()-: Nikqgy|[:bu4/ F'10%' & () -
10%' & ()- 10%' & ()- 10%' & ()- f :10%' & ()- 3 10%' & ()-yu|[:bu4/
3+ 10%' & () - 3+ 1098& () -
1- [ (2-bromophenyl)sulfonyl] -6-piperazin-1l-yl-1H-indazole;
1- [ (4-bromophenyl)sulfonyl] -5-piperazin-1-yl-1H-indazole;
1- [ (4-bromophenyl)sulfonyl] -6-piperazin-1-yl-1H-indazole;
1-[(5-bromothien-2-yl)sulfonyl] -5-piperazin-1-yl-1H-
indazole;
1-[(5-bromothien-2-yl)sulfonyl] -6-piperazin-1-yl-1H-
indazole;
1-[(4-fluorophenyl)sulfonyl] -5-piperazin-1-yl-1H-
indazole;
1-[(4-fluorophenyl)sulfonyl] -6-piperazin-1-yl-1H-
indazole;
methyl 4-[(5-piperazin-1-yl-1H-indazol-1-
vl)sulfonyl]phenyl ether;
1-phenylsulfonyl-4- (4-propylpiperazin-1-yl)-1H-indazole;
l-phenylsulfonyl-4-piperazin-1-yl-1H-indazole;
1-phenylsulfonyl-4- (4-phenethylpiperazin-1-yl) -1H-
indazole;
1-phenylsulfonyl-4- [4- (3-phenylpropyl) -piperazin-1-yl] -
1H-indazole; and

the pharmaceutically acceptable salts thereof.

7. A method for the treatment of a disorder of the
central nervous system related to or affected by the 5-
HT6 receptor in a patient in need thereof which comprises
administering to said patient a therapeutically effective
amount of a compound of formula I or a pharmaceutically
acceptable salt thereof as claimed in any one of claims 1
to 6.
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'3+ 10% & ()-  S& 10%' & ()- "S& 10%"' & ()- S& 10% & () - usf Y8/
10%' & ()--10$10$10$ 94098& ()-10%' & ()-s ;10%' & ()- ' 3+ L109KI& () -

FI[:fY8/wooaBsee 109 F & ()- MY t'10%A gA & ()- ' +Ygcridamssss () -
Y t 109 ()-  RY t'109% %F & ()- "s10%" & ()-AsB|[:fY8/ & 10%" & () -
"10%' & ()-S MLO%' & ()-f 410%' & ()- f10%' & ()- Y t'10% && () -

8. The method according to claim 7 wherein said
disorder is a motor disorder, anxiety disorder or

cognitive disorder.

9. The method according to claim 7 wherein said

disorder is schizophrenia or depression.

10. The method according to claim 8 wherein said

cognitive disorder is a neurodegenerative disorder.

11. The method according to claim 10 wherein said
neurodegenerative disorder is Alzheimer’s disease or

Parkinson’s disease.

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

as claimed in any one of claims 1 to 6.
\

13. A method for the preparation of a compound of

formula I.
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& F10%! & ()- %40u! & ()- $10%! & ()-"Uy|[: NA4/ 10 410%! & ()- 9310%! & () -
1109%! & ()- &0Z10%! & ()- . 10! & ()- & 109! & ()-2789: FWwU4/ " 10%' & ()-
s109%' & ()-10x!10x! 10x! & 10%! & ()- 710%! & ()-z 9610%! & ()-U: Dy|[:vu4/
CyYLO%K' & ()- ,10%' & ()- YF10%' & ()- &3 "1R%' & ()-f 10%' & ()- 3

109" & ()-9%|[:vUua/  fl 10%' & ()- 10%«’ &'/(3- yl 109%' & ()- ~10%' & () -
yYLO%' & ()- " 10%' & ()-20_| [:vUA/p __+ '& ()-Sy)@ow' & ()-

C 109" & () - 5$10%' & ()-S y"10%' &3() F10%' & ()-:vU4/ 10%' & ()-

%0% x'N & ()- "10%' & ()- 10%' & ()L10x' EBRXEOX' & 10%' & ()-:Pu+|[:vU4/
8$100&' & () -W10%' & () - 10%' & ()pi~1 & ()-f 1t10%' & ()-g Y

10%' & ()-+S| obU4/ s10%Q & ()-10x 40x" 10X} 10%' & ()- .y10%' & ()- f&
109" & ()- (10%' & ()-|[:bus/ 3"109Q & [0) F %J.0% &()-@z F

s109%ZQ Z& ()-@ F s10%& ()-@ U0 F s10%&.()- @ ( F s10%! & ()-@W\|[: bud/
+3#' 1090 & ()- 3# 10W& ()- ,3# 10%. & Y109Q & ()-y SY109%Q& () -y
S310%Q & ()-$ !"|[NA4/ 10/ Q |10/ Q | 10[84 afl: MQUQ | & ()- f7 10%& ()--
13# 10% Q & () - 2Rg

‘s

wherein

A is C, CRyp Or N;

X is CR;; or N;

Y is CR; or N with the proviso that when X is N, then
Y must be CRy;

R; is (Ci1-Cgalkyl)carbonyl, (C;-Csalkoxy)carbonyl or
an C;-Csalkyl, C;-Cgalkenyl, C;-Csalkynyl or
cycloheterocalkyl group each optionally
substituted;

Ra, Rz, R4, Rs and R¢ are each independently H,
halogen, OH or an optionally substituted C;-
Csalkyl group;

R; and R;; are each independently H, halogen or an C;-
Cealkyl, aryl, heterocaryl or alkoxy group each
optionally substituted;

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

Ry is H, halogen or an C;-Cealkyl, C;-Csalkoxy, Ci-
Csalkenyl, aryl or heteroaryl group each
optionally substituted;

Rio is H, OH or an optionally substituted C;-Czalkoxy
group;

m is an integer of 1, 2 or 3;

n is 0 or an integer of 1, 2 or 3; and
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"Headi ng 13] c” Hﬂad'—”ﬁeé%b@entbbédb@ﬁgig] sondHeadhnaodBle’ boHeadi ng 53] c”

"Headi ng 63]c" Headi ng 83] ¢" "Headi ng 93] c"A "Default

Par agr aph Fof@&d{ EE#PG I\M}"BPP{pRBV‘BZFséékﬁflé{ 3p hBg<ffoldpwing:
. $&(* . 02468: <>@BDFFULNPRTVXZ\A bdf hj | nprtv3}S! 9% +b, / 2#DRVW] f rm] ] ! FO

#$%& ()*+,-./0123456789: ; <=>?@\BCDEQ8LI (9 {6/8)AT#" &(,/ 3594;
-} 2QUEF! ] KUV QQ?SQTnUVWXEJ;En§t " conbahHSIEVEkkRRIRPISVY ~SO) Y
[]4W Lg7KyEr Ce2VPe L*(=5.
7Up"Bf s@z+Jg) E_q&Y]i" 5Gr°/<8L q 7Ey\hv UBU?: +" it MFGH JKLIMNCPQRSTUVWKYZ[\ ]~
abcdef ghi j kIl mopqgr st uvwxyz{| } ~ \" #$UR' () *+, -./0123456789:
<=>?@A\BCDEFGHI JKLMNOPQRSTUVWK bcdef ghij kI mopgr st uvvw<y6Ti mes New
RorranArl al Courier New'h Root Entr W)rd lérr)ent <
"HEUR ()*+,-./0123456789:

<= >7@ABCDEFGHIJKLNNCPQRSTUVMX$Z
" #$9R' ()*+,-./0123456789: ; [
< >7? @GABCDEFGHI JKLM\IODQ?STUVV\XYZ[\] /a ghlj kI mopgr st uvwxyz{| } ~

"HEUR ()*+,-./0123456789: (R)n
<= >’>@\BCDEFG|—|I JKLI\/NCPQ?STU\/V\XYZ[ \]~ abcdef ghi j kI mopqr st uvwxyz{| } ~

[\] ’\A\abcdef ghi j kI mopqr st uvwxyz{|} ~

wherein the dotted line, n, m, Ry, Rz, R4, Rs, Rg, Rg, X,

Y and A are as defined above and G is a protecting

group, with a suphonylating agent containing the group:
I

RBSOZ"'—"
wherein Rg 1is as defined above, and if required
removing the protecting group G to give a compound of
Formula I wherein R; is hydrogen;

orx

ii) reacting a compound of formula

8 / (CRSRS)m
[\
(RQ)n H
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wherein the dotted line, n, m, Ry, Rz, Rz, Rs, Rs, Rg,
Re, X, Y and A are as defined above, with a

sulphonylating agent containing the group

RgSOz—

wherein Rgy is as defined above, to give a compound of

formula (I)};
or

iii) reacting a compound of formula I wherein R; is

hydrogen with a compound of formula:

Ri— L
wherein R; is as defined above (excepting hydrogen) and
L is a suitable leaving group, e.g. halogen or SMe to
give a corresponding compound of formula I;

or

iv) alkylating a compound of formula (I) wherein A is
CRy;y in which Ry is OH with an alkylating agent
containing the group R, where R, 1is optionally
substituted alkyl to give a compound of formula (I)

wherein R;o is optionally substituted alkoxy;
oxr
V) converting a compound of formula (I) having a

reactive substituent group to a different compound of
formula I.
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