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ETEROCYCLYLBENZAZOLES AS . 5-H YDROXYTRYPTAM NE- 6 LI GANDS ¢gb pogs2vent i on
relates to 1-Aryl - or 1- al kyl sul fonyl - heterocycl yl benzazol es useful as 5-

hydroxytrygképb | i gands, to processes for prepari ngPCTBIN45389
phar maceut i conp05|t|ons containing themand to nethods of treatnent

using them .10 BACKGROUND OF THE | NVENTI ON Conpounds rm ng
5-HT6 receptor ligands are potentially useful in the mm@gmmwmm|HMWa nunber
of 15 central nervous system di sorders such as anxiety, QREESSI on
epi | epsy obsessive conpul sive disorders, mgraine, cognitiVve disorders,

sl eep disorders, feeding disorders, panic at t acks, dlsorders resultlng
from withdrawal | ,@ardr og 2bASKYLSULEQNOBAHETERO

gastroi ntestinal drsorders %Hg%;g@x&gﬁtﬁ@ﬁkaﬁKWEﬁnﬂﬁuﬂﬁrO”P Si gni fi cant
efforts are being nade to entified S5HT-6

receptor and its

5 - This invention relates to 1-Aryl- or 1-
alkylsulfonyl- -heterocyclylbenzazoles useful as 5-
hydroxytryptamine-6 ligands, to processes for preparing
them, to pharmaceutical compositions containing them and
to methods of treatment using them.

10

BACKGROUND OF THE INVENTION
Compounds capable of forming 5-HTé receptor llgands

are potentially useful in the treatment of a number of
15 central nervous system disorders such as anxiety,
depression, epilepsy obsessive compulsive disorders,
migraine, cognitive disorders, sleep disorders, feeding
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 SHT-6 receptor and ‘its
possible role in neuropsychlatrlc and neurodegenerative
functions. To that end, new compounds which demonstrate
25 a binding affinity for the 5HT-6 receptor are earne;tly
~ 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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possi ble role in neuropsychiatric and neurodegenerative functions. To
t hat end, new conpounds whi ch denponstrate 25 a binding affinity for the
5HT-6 receptor are earnestly sought, particularly as potentd Mugqpﬂpt
therapeutic agents. Therefore, it is an object of this invention
provi de conpounds which are useful as therapeutic agents 30 in the
treatnent of a variety of conditions related to or affected by the 5-HT6
receptor. It is another object of this invention to provide nethods and
conpositions useful for the treatnment of psychoses (e.g., schizophrenia,
anxiety, or_depre S|on Q0Q2* t de

Par ki nson' s 8F§ éﬁx?eq de%%gggﬁggnngbgégg?§§5cogﬁxﬁgfge di sor der,
attenti on depressldnsopbeessgvean?mﬁuhéFvﬁoﬁlﬁﬁréﬁrhsakﬁéﬂﬁlpé be related

to or affec&?ﬁ Byt B8R HLE, 5§CQH&OEonélgﬂgﬁewﬁﬂghoﬁEekn@Qhe%bSbénd
features of invention wll becone nore apparent by the detail ed

descrlptloané@tﬁdrFﬁ ﬁéréﬁﬁ@éF@@ bYUMNBRY ~BESTHECPRYRNTI ON 10 The present
invention provi degedeCanpobRleef obfjerldl ani Eehtlzed0of this

invention will become more apparent by the detailed

description set forth hereinbelow.

SUMMARY OF THE INVENTION

10 The present invention provides a compound of

formula I

15

wherein

A is C, CRyo or N;

X is CR;; or Nj;

Y is CR; or N with the provisos (i) that when X is N,
20 then Y must be CR, and (ii) one of X and Y is N;

R, is H, (C;-Cealkyl)carbonyl, (C;-Cgsalkoxy)carbonyl
or an C,-Cgalkyl, C;-Csalkenyl, Cy-Cgalkynyl or
Cs-Cocycloheteroalkyl group each optionally
substituted by 1-3 substituents, the same or
different, selected from halogen, nitro, cyano,

thiocyanato, cyanato, hydroxyl, Ci-Cealkyl, C;-
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wherein Ais C, CR10 or N
provisos (i) that when X is N,

is N Rl is H (Cl-C6alkyl) carbonyl
Cl- Coal kyl, C2- Coal kenyl, C2- C6al ky
each optionally substituted by 1-3 s

sel ected from hal ogen, nitro, cyano,

Cl- Coal kyl, d 2 01 AUG 2055 5 10
C6hal oal koxy, am no, Cl- C6al kyl am no
(C2- Cﬁalkoxy)can
- Ceal kyl sul phi nyl=°
phenyl , phenoxy,
C5-C, cycl oal kyl;  sai
optionally substitute
di fferent: hal ogen,

Cl- C6- al kyl

Cl- Co6- al kpx
g

phenyl, phenoxy,

cycloheteroalkyl

phenyl, phenoxy,

being optionally

Xis CR11
then Y nust

N, Yis CR or Nwth the
be CR7 and (ii) one of X and Y
C6al koxy) carbonyl or an
C5- C7cycl ohet er gaf syt 28 oup
the sane or different,
t hi ocyanat o, cyanato, hydroxyl,
Céhal oal kyl, Cl- Cb6al koxy, Ci-
, di- (Cl1- Ceal kyl) am no, fornyl,

or

, (Cl1-
nyl or
ubstituents,

| boxyl - Cral kangyl ., Cls, CBal kylthio ., C
R ops kLo S %%agﬁ‘yﬂgfﬁcﬁlbgﬁ%%?a](]&i’fy CoRTRUPY a5 To,
benzysalbkghapiooy, dhet(€f odallkyl)ayclmhetermoatky| (G
nyl henox
FBI%Gk cReRBRYY
lsbilylehrdne, Ct htadyariatd ploiyariat @, -hydr oxyl ,
XkygghgghbggiélEgé%émoyl, (C1-Csalkyl) amido,

ben

, bei ng
of S3¢

R

benzyl, benzyloxy, heteroaryl,
or Cs-Crcycloalkyl; said
benzyl and benzyloxy groups

substituted by one or more of

the following the same or different: halogen,

nitro, cyano,

thiocyanato,

cyanato, hydroxyl,

C1-C¢-alkyl, C;-Cs-alkoxy, haloC;-Cg-alkoxy,

haloC;-Cg-alkyl,
Ce-alkyl)amino,
carboxyl,

alkylsulphinyl,

C,-Cy-alkanoyl,

di-(C;-
C,-Cralkoxycarbonyl,
Cl—Cs—alkylthio, C1-Cs-

amino, C;-Cg¢-alkylamino,

formyl,

Ci1-Cgsalkylsulphonyl, carbamoyl,

C1-Cs-alkylamido;

or R;

is a phenyl (C1-Cq)alkyl, pyridyl (C;-Cs)alkyl or

thienyl (C;-Cs¢) alkyl group each optionally

substituted by one or more of the following the

same or different: halogen,

thiocyanato,

Cs-alkoxy,

cyanato,

haloC;-Cs-alkoxy,

nitro,
C1-Cg-alkyl,
haloC;-Cg-alkyl,

cyano,

hydroxyl, Ci-

amino, C;-Cg-alkylamino, di- (Ci;-Cg-alkyl)amino,

formyl, C;-Cralkoxycarbonyl, carboxyl, C,-C;-

alkanoyl,
10
phenyl, phenoxy,

C1-Cgs-alkylthio,
C,-Csalkylsulphonyl,

C1-Cs-alkylsulphinyl,
carbamoyl, C;-Cg-alkylamido,

benzyl, benzyloxy,

cycloheteroalkyl or Cs-C,cycloalkyl groups
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hal oCl - C6- al kyl , am no, C1-C6-al kylam no, di- (Cl- C6-al kyl) am no, fornyl,
C2- C7al koxycar bonyl, carboxyl, C2-C7-al kanoyl, Cl1-C6-alkylthio, Cl-C6-

al kyl sul phi nyl, C1-C6al kyl sul phonyl, carbanoyl, Cl1-C6-al kylam do; or Rl
is a phenyl (C1-C6) alkyl, pyridyl (Cl-C6) alkyl or thienylp{(£ig @8 al kyl
group each optionally substituted by one or nore of the follow ng the
sane or different: halogen, nitro, cyano, thiocyanato, cyanato, hydroxyl,
Cl- C6-al kyl, Cl- C6-al koxy -C6-al kyl am no, di- (Cl-C6-al kyl) am no,

formyl, C2-Cral koxycarbonyl, carboxyl, C2-C, - al kanoyl, d -C6-alkylthio,

Cl- C6- aIkyIsquh ny I a | n C aIkyIan1do
phenyl , phenoxy, ij)enzyICR\':Lb(SEZyi#lé(%%)sllitI aggc %ﬁgtgﬁgg?BﬁPengi "C, cycl oal kyl

groups -2a 01 AUG 2005a50g6n15030025a30992;OR311R4suRBtahutRQ fte each
bpgﬁggndently H, haleggfkyf}§§gu5p optionally substituted Cl- C6al kyl

R; and R;; are each independently H, halogen or an C;-

5 Csalkyl, aryl, heterocaryl or C;-Cgalkoxy group
each optionally substituted;

Rg 1s an C;-Cgalkyl, aryl or heteroaryl group each
optionally substituted by 1-3 substituents, the
same or different, selected from halogen,

10 nitro, cyano, thiocyanato, cyanato, hydroxyl,
C1-Cgalkyl, C;-Cghaloalkyl, C;-Cgalkoxy, Ci;-
C¢haloalkoxy, amino, C;-Cgalkylamino, di- (C;-
Csalkyl)amino, formyl, (C,-Cralkoxy)carbonyl,
carboxyl, Cs;-Cralkanoyl, C;-Cgsalkylthio, C;-

15 Csalkylsulphinyl, C;-Csalkylsulphonyl,
carbamoyl, (C;-Cgalkyl)amido, phenyl, phenoxy,
benzyl, benzyloxy, heterocaryl, cycloheterocalkyl
or Cs-C,cycloalkyl; said phenyl, phenoxy, benzyl
and benzyloxy groups being optionally

20 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;-Cg-alkoxy, haloC;-Ce-alkyl,
amino, C;-Cg-alkylamino, di- (C;-Cg-alkyl)amino,

25 formyl, C,-Cralkoxycarbonyl, carboxyl, C,-C;-
alkanoyl, C;-Cs-alkylthio, C;-Cs-alkylsulphinyl,
C;-Csalkylsulphonyl, carbamoyl, C;-Cg-alkylamido;

Ry is H, halogen or a C;-Cgalkyl, C;-Cgalkoxy, C,-
Csalkenyl, aryl or heterocaryl group each

30 optionally substituted;
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R7 and R11 are each independently H, hal ogen or an Cl- C6al kyl, aryl,
heteroaryl or C -C6al koxy group each optionally substituted; RB is an
Cl- C6al kyl , aryl or heteroaryl group each optionally substit{@taUBy206 3
substituents, the same or different, selected from hal ogen, nitro, cyano,
t hi ocyanat o, cyanato, hydroxyl, Cl-C6al kyl, Cl- C6hal oal kyl, C1-C6al koxy,
Cl- 6hal oal koxy, am no, Cl- C6al kylam no, di- (O - Co6al kyl) am no,
formyl, (C2-Cral koxy) carbonyl, carboxyl, C2- Cral kanoyl, Cl-
Céal kyl t hi o, Cl- C6al kyl sul phinyl, C1-C6al kyl sul phonyl, hcar barmy: :
Cl- Ceal kyl ) am do Yl P Yy, | OX eferoaryl,
((:ycl ohet er oal kyl il%rpéég}?’cﬁ@c ogﬁy??tpﬁ%%i%h%%%%&%%%%%x %k%’@ﬁzyl
benzyl oxy groups bei ngroppi;onal ly substituted by one or nore of the

following the s or_ di.ffer : | ogen itro, cyano, thiocyanato,
oo, nydtoof e AR e "kl haftd otk

al oCl - C6-al kyl , n @m Mo,0 L , & o - , _
B 15Tt 5 U L L e s 1 L1
is H halogen or a Clwh@alddyl ,' dpk-iCiRl1kegxwusti thaldemdr ardf Wf ¥he

het er oar yl roup each opti qnall substi t ut ed;
y g p variables 24 R3, R.4, R5, R-G, R.7, Rg, RlO and Rll

and

means optional substitution by 1-3
substituents, the same or different, selected
from halogen, nitro, cyano, thiocyanato,
cyanato, hydroxyl, Ci-Cgalkyl, C;-Cghaloalkyl,
Ci-Csalkoxy, Ci-Cghaloalkoxy, amino, C;-
Csalkylamino, di-(C;-Csalkyl)amino, formyl, (C,-
Csalkoxy) carbonyl, carboxyl, C,-Csalkanoyl, Ci-
Cealkylthio, C;-Csalkylsulphinyl, C;-
Csalkylsulphonyl, carbamoyl, (C;-Cgalkyl)amido,
phenyl, phenoxy, benzyl, benzyloxy, heterocaryl,
cycloheterocalkyl or Cs-C,;cycloalkyl;

5 and
wherein ‘cycloheteroalkyl’ designates a 5-7 membered
cycloalkyl ring system containing 1 or 2
heterocatoms, the same or different, selected
from N, O or S and optionally containing one
10 double bond;
wherein ‘aryl’ designates a phenyl or naphthyl

group; and
wherein ‘heterocaryl’ designates a 5-10 membered

aromatic ring system containing 1, 2 or 3 heterocatoms,
15 the same or different, selected from N, O or S;
or

a pharmaceutically acceptable salt thereof.
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-3 '"t1AUGM R10O is H OH or an optionally substituted al koxy group; mis an
integer of 1, 2 or 3; nis 0 or an integer of 1, 2 or 3; and -- %05
represents a single bond or a double bond; wherein optlonaJIQA AUG
substituted' for any of the variables R2, R3, R4, R5, R6, R7, R9, R10 and
R11 neans optional substitution by 1-3 substituents, the sane or
different, selected from halogen, nitro, cyano, thiocyanato, cyanato,
hydroxyl, d -C6al kyl, d -C6hal oal kyl, Cl1- C6al koxy, C -C6hal oal koxy,

am no, Cl- Ce6al kyl am no, di- (Cl-Ce6al kyI) am no, fornyl, (C2-

Cral koxy) car bonyl I , 1A
C6a|ky|su|ph|nylTh&l%rg%é¥§yf§§%bq%%£ %ﬁ anny (%'I%%hfkii) am do,
phenyl , phemmposhﬁazsyia userfzyl mrytﬂaette:raaé;mﬁnt qucﬂe(m?eftaér geniduspr  C5-
Crcycl oaI kyl ; CPII% “cycloheteroal kyl' designates a 5-7 nenbered

cycl oal kyl r?geénys y R Cont =i ni ng 1 or 2 heteroatons, the same or
different, selecﬂm@ Hrregany, ﬂhuﬁnﬁiQnufunﬁhaﬁunﬂqwxdﬁﬂzﬁrﬂqmpqwmdlo doubl e

bond; Vmerelarg:cord%.ng dceSIL% 6llr¥ueils q p&%@ét&f ﬂ%[?xhtg}yé group consisting
of:
- (phenylsulfonyl) -5-piperazin-1-yl-1H-indazole;
- (phenylsulfonyl) -6-piperazin-1-yl-1H-indazole;
1- [ (2-bromophenyl) sulfonyl] -6-piperazin-1-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;
- [(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-
yvl)sulfonyl]phenyl ether;
1-phenylsulfonyl-4- (4-propylpiperazin-1-yl)-1H-indazole;
1-phenylsulfonyl-4-piperazin-1l-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.

DETAILED DESCRIPTION OF THE INVENTION

5 The 5-hydroxytryptamine-6 (5-HT6) receptor is one of
the most recent receptors to be identified by molecular

cloning. Its ability to bind a wide range of therapeutic
-3b-



group; and wherein “heteroaryl' designates a 5-10 nmenbered aromatic ring
systemcontaining 1, 2 or 3 heteroatons, 15 the sane or different,
selected fromN, 0 or S; or a pharnaceutically acceptable salgh%gife?%% - 3a
01 AUG 206 The present invention also provides nmethods and c |Gt S
useful in the treatment of central nervous systemdisorders. The present

i nvention further provides a conpound according to fornula 1 selected from
the group consisting of: 1-(phenylsulfonyl)-5-piperazin-1-yl-1Hindazol e;
1- (phenyl sul f onyl ) - 6- pi perazin-I-yl -1 Hindazol e;

1-[ (2- bronophen Its#lfon 1.-6-pi 1.0; -y, = ' BT N Y 7/ ES

br omophenyl )csotﬂq\go ﬁ L?%c# plenf ﬁ%ﬁﬂ%&'kﬁ‘ﬁ}ﬂéﬁ)‘# 3?;&49 fts %Aérlgulng

1- [ (4- br onophieru sl femyir] -theilperiazied s il atethzpianificant

[ (5-bronothien-2-yl) sul fonyl]-5-piperazin-1-yl-1H 4 ndazol e;

[ (5- br omotHEFEEY 1A it och%)/'i‘ Q%E%ﬁ p“g}lac;}f e Y12 iﬁ} ndazol e;

[ (4-f1 uor optepdJtsind ol -car P P azimy Isgdd bdcepidazol et present,

[(4-T lgor Ot:qqheerné/la?rsemr];oor]é/rllclv_rrgpt.lllple; aszélnéclt': I \lré 1a|_§|j_or|1insq:as?.0| eS-ignificant

efforts are being made to understand the possible role of

1-
1-
1-
1-

10
15
20

25

30
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met hyl 4-[(5-pi perazin-|-yl-1Hindazol-1- yl)sulfonyl] phenyl ether;

1- phenyl sul f onyl - 4- (4- propyl pi perazin-1-yl)-1H i ndazol e;

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

1- phenyl sul f onyl - 4- ( 4- phenet hyl pi perazin-1-yl) -1H indazol eg{ AUG 2005

1- phenyl sul f onyl - 4-[ 4- ( 3- phenyl propyl ) - pi perazin-1- yl]- 1Hindazole; and
the pharnmaceutically acceptable salts thereof. DETAILED DESCRI PTION OF THE
| NVENTI ON 5 The 5-hydroxytryptam ne-6 (5-HT6) receptor is one of the nost
recent receptors to be identified by nolecular cloning. Its ability to

bind a w de nge the - 2 . nd ed in
psychiatry,tégu%rgggm%gﬁgﬁpggi%ﬁrngFgéaégggtg?éﬁg?g%eiﬁygﬁggﬁFéPﬁ’has
stinul at ed sbgarf Evantionnaedesbntmohewmennpguntsodhaol ahe dapabl e of

Lo 2Lt L B e By L EEPShondl AL BO8 byndyhler © 202, o
under st and tbéiposgi bbe thke5eHiTE0rdébepb0o25a88 edenestly sought both
5 as an aid in the study of the 5-HTé receptor and as
potential therapeutic agents in the treatment of central
nervous system disorders.
Surprisingly, it has now been found that 1-alkyl- or
l-arylsulfonyl-heterocyclylbenzazoles of formula I
10 demonstrate 5-HT6 affinity along with significant sub-
type selectivity. Advantageously, said formula I
benzazoles are effective therapeutic agents for the
treatment of central nervous system disorders asgsociated
with or affected by the 5-HT6 receptor. Accordingly, the
15 present invention provides l-alkyl- or l-arylsulfonyl-
heterocyclylbenzazole compounds of formula I as defined

above.

20

25

30



01 AUG 205 the 5-HT6 receptor in psychiatry, cognitive dysfunction, notor
function and control, nenory, nood and the like. To that end, conpounds
which denonstrate a binding affinity for the 5-HT6 receptor are geapgs200%
sought both 5 as an aid in the study of the 5-HT6 receptor and as
potential therapeutic agents in the treatnent of central nervous system
di sorders. Surprisingly, it has now been found that 1-alkyl- or

1-aryl sul fonyl - het erocycl yl benzazol es of fornula | 10 denonstrate 5-HT6
affinity along with significant sub- type selectivity. Advantageously, said
formula | benza . _ef td therapeut nts for_.the {treatnent
of central nervoﬁAgJ: gissﬁ%lgiJskg%déeé/sma%s%%ﬁaﬁaa%cgﬁﬁhé%?s’af?%%t%%r%y t he

5- HT6 recepthwrlogigr sladiimyiates iy 1 esemt Hnvehe itosemprawydes 1-al kyl - or

above. 20 20em MG REYE R R Te R S d e R dine  he
term hal ogeleddgriagrest es Hrve Qg dewwn Menbwerddroparodl kyest gt es phenyl
g;clngglhi?/lyl rsiylgg?:eer& %’orHtCQIi(Hi%getlerooralf le.etedreosaii%%ast,eswh%cfﬁ Vtr?ay} Qbes etvk?en menber ed
same or different, selected from N, NR, O or S and
optionally containing one double bond, where R represents
hydrogen or an optional substituent such as illustrated

herein. Exemplary of the cycloheteroalkyl ring systems

10

15
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25
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5 systemcontaining 1 or 2 heteroatons, which may be the sane or
dif?erent, selected fromN NR O or S and optionally contalnlnaugPe
doubl e bond, where R represents hydrogen or an optional sgHspUG such
as illustrated herein. Exenplary of the cycloheteroal kyl ring systens 10

AUG [ ' he term as
15 20 25 30 : 2Q WD 02/ 36562 PCT/USC]/45389 |nclude in t
desi gnat ed ﬁggg?%ﬁare the following rings wherein Y is NRPgUU§P“§$9C,r-N Y

' im [ i fication and
YYNQY) RL' _-NRRS5 Sinlarly, as used in the specifi: _
gléins, the term heteroaryl designates a 5-10 nenbered aromatic ring
system containing 1, 2 or 3 heteroatons, which nay be the sane or
different, selected fromnitrogen, oxygen
included in the term as designated herein are the

following rings wherein Y is NR, O or S.
/\ —_ N Y Y’ij
) T Y T X

€) <€) ) <) (¥
R

Y R

Similarly, as used in the specification and claims,
the term hetercaryl designates a 5-10 membered aromatic
ring system containing 1, 2 or 3 heteroatoms, which may
be the same or different, selected from nitrogen, oxygen

10 and sulphur. Such heteroaryl ring systems include
pyrrolyl, azolyl, oxazolyl, thiazolyl, imidazolyl, furyl,
thienyl, quinolinyl, isoquinolinyl, indolinyl,
benzothienyl, benzofuranyl, benzisoxazolyl and the like;
the term haloalkyl designates a CaHznya group having from

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

In the specification and claims, when terms such as

20 Ci-Cealkyl, C,-Csalkenyl, C2-Csalkynyl, Ci;-Cscycloalkyl,
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.

-6-



10 and sul phur. Such heteroaryl ring systens include pyrrolyl, azolyl,
oxazol yl, thiazolyl, imdazolyl, furyl, thienyl, quinolinyl,

i soqui nolinyl, indolinyl, benzothienyl, benzofuranyl, begaia é@@@lyl and
the like; the term hal oal kyl designates a CH2n+1 group havi @ fTom 15 one
to 2n+1 hal ogen atons which may be the sane or different; and the term
hal oal koxy WR8¥3i6% es an OCnH2n+1 group havi ng from one PEI/YSMHSIEY| ogen
atons which nay be the sanme or different. In the specification and cl ai ns,
when ternms such as 20 Cl-Ceal kyl, C2-C6al kenyl, C2-C6al kynyl,
C3-Crcycl oal kyl, cycl oheteroal kyl, aryl or heteroaryl are designated as
being optionally substituted, the substituent groups which are optionally
present may be one or nore of those custonmarily enployed in the

devel opnent of phaispaeeylCakads &OBO WD @ubkheriPet$i fadi e of such
conpounds to .influence their, structure/actiyvity, persistence, absorption,

stability or &eHESeBeAEPTEi At HFDpeiafo - &8 PoRRRR9P05CYRaD 36562 PCT
/' US01/ 45389 SpgeirbkglexalRyEs 1oty 1subakiokyenhsl barkade, hakegen atons,

nitro, cyano, thiqgcyanato,,B cyanato, hydroxyl, alkyl, haldélkyl, al koxy,
hal oal koxy, aﬁhﬁ@&a%ﬁPRylghﬁ -3 ey IR G - P§FH§Y??%W%Bcharbonyl, 5
carboxyl, &l kamayoxyal, kylkimeyl alay@whdki, Nyl kylahiyhswyphonyl ,  carbanoyl ,

al kyl am do, p%ﬁﬂ&hsu99§88§f; carbamoyl, alkylamido, phenyl, phenoxy,
benzyl, benzyloxy, heterocaryl, cycloheterocalkyl or
cycloalkyl groups, preferably halogen atoms or lower
alkyl groups. Typically, 0-3 substituents may be
10 present. When any of the foregoing substituents
represents or contains an alkyl substituent group, this
may be linear or branched and may contain up to 12,

preferably up to 6, more preferably up to 4 carbon atoms.

15 The variables A, X, Y, Ri, Rz, Ris, R¢, Rs, Rs, Ro,
Ria, Rs, Re, Ryo may each be values that are optionally
substituted by substituents as described herein.

Examples of the variables in formula (I) are each
20 or any combination of the following:

A is C, N, or CR;, wherein R, is as defined or
illustrated herein (e.g. A is CH, C(OH), C(0-C;-
Csalkyl) wherein the alkyl group may be substituted by

25 one or more of the following the same or different:
halogen, nitro, cyano, thiocyanato, cyanato, hydroxyl,
C1-Cg-alkyl, Ci-Cg-alkoxy, haloC;-Cg-alkoxy, haloC;-Cg-
alkyl, amino, Cy-Cg-alkylamino, di-C;-Cg¢-alkylamino,
formyl, C;-C;-alkoxycarbonyl, carboxyl, Cz;-C,;-alkanoyl,

30 C;-Cg-alkylthio, Ci1-Cg¢-alkylsulphinyl, -Cy-Cg-alkyl
sulphonyl, carbamoyl, C:1-Cg¢-alkylamido, phenyl,
phenoxy, benzyl, benzyloxy, heterocaryl,

cycloheterocalkyl or Cs-C,cycloalkyl groups) .
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benzyl, benzyl oxy, heteroaryl, cycloheteroal kyl or cycl oal kyl groups,
preferably hal ogen atons or |ower alkyl groups. Typically, 0-3
substituents may be 10 present. \Wen any of the foregoing suBath$¢3gi
represents or contains an al kyl substituent group, this ar or
branched and may contain up to 12, preferably up to 6, nore preferably up
to 4 carbon atons. 15 The variables A, X Y, Rl, R2, R3, R4, R5, R6, R7,
R11, R8, R9, Rlo may each be values that are optionally substituted by
substituents as described herein. Exanples of the variables in fornula (1)

are each 20 or 5on‘%nat bﬁ” of ;idi& P! |IQWI ngy A |ss Qieﬂr{.ﬁi

wherein R1O is as de ined’ or ~ Ml uStrated herein (e.g. Als

C(O Cl- Chalidiustrgtadirerein al(Ryb - §Roupt fragHbe Gwtiatli t U ella byaes, one or

nore of the d.old, Owsélgk%fﬂﬁ Sa@?oﬂél—@ Bﬁﬁﬁz@ L. thﬁle@He”thQ' LA Py EYaRP,
t hi ocyanat o, cyanat o, dr oxy -C6-a ¥ Cl- C6- al koxy
hal 0Cl- C5- ala&@xdy, ¥R CIaTs eaaﬂlkylpe éHPﬁBl efeds by k?/‘ll%npﬁo more of

di - C1- C6sall Itsﬂearrf@mowiﬁgr MHe £2ZmE7cdl kOXFEQFOONY| haddRexY| nitro, kvl
Sul phonyl + SEPSandy CCISUEY A KSTARTED: BRENTY L prenbryal BEhay e
benzyl oxy, Nhteﬁbaxyb,hadyﬁheﬁefelbakkylhaﬁoCB-Qz aiwqﬂqalkmingroaps). -7 01
AUG 25 X is(ﬂhagﬁ}iawgﬁﬁein %ﬁl(ﬂ§cg§agﬁ§iﬁﬁgn8f formyl, Cy-Cy-
alkoxycarbonyl, carboxyl, Cy-C;-alkanoyl, Ci-Ceg-
10 alkylthio, Ci-C¢-alkylsulphinyl, C;-Cg¢-alkylsulphonyl,
carbamoyl, C;-Cg¢-alkylamido, phenyl, phenoxy, benzyl,
benzyloxy, heteroaryl, cycloheteroalkyl or Cs-

C,cycloalkyl groups) .

15 Y is N or CR;, wherein R; 1is as defined or
illustrated herein (e.g. CR; is CH, C-aryl, C-halogen,
C- (C;-Cgalkyl), C(0O-Ci-Cgalkyl) wherein the alkyl or
aryl groups may each be substituted by one or more of
the following the same or different: halogen, nitro,

20 cyano, thiocyanato, cyanato, hydroxyl, C;-Ce¢-alkyl, Ci-
C¢-alkoxy, haloC;-Cg-alkoxy, haloC,-Cg¢-alkyl, amino, C;-
Cs-alkylamino, di-C;-Cg-alkylamino, formyl, Cy-Cq-
alkoxycarbonyl, carboxyl, C,;-Cy-alkanoyl, C1-Cg-
alkylthio, (Ci-C¢-alkylsulphinyl, C;-Cg¢-alkylsulphonyl,

25 carbamoyl, C;-Cg-alkylamido, phenyl, phenoxy, benzyl,
benzyloxy, heterocaryl, cycloheteroalkyl or Cs-
Cs,cycloalkyl groups) .

R:1 is H, C;-Cgalkylcarbonyl, C;-Csalkyloxycarbonyl or
30 an C;-Cgalkyl, C,-Csalkenyl, C,-Csalkynyl or 5-7 membered
cycloheteroalkyl group each optionally substituted by one
or more of the following the same or different: halogen,
nitro, cyano, thiocyanato, cyanato, hydroxyl, C;-Cg-alkyl,
-8-



il lustrated herein (e.g.CR11 is CH, C-aryl, C halogen, GC (Cl-Co6alkyl) , C
(O Cl-Coal kyl ) wherein the alkyl or aryl group may each be substituted by
one or nore of 5 the following the sane or different: hafdgauG 20 r o,

cyano, thiocyanato, cyanato, hydroxyl, Cl-C6-alkyl, Cl- C6-al koxy,

hal oCl - C6- aV&k@ags62hal oCl - C6- al kyl , am no, Cl- C6-al kyl anmipoa/uso1/45389

di - C1- C6- al kyl am no, fornyl, C2-C7- al koxycarbonyl, carboxyl,

C2- C7- al kanoyl, Cl1-C6 10 al kylthi o, Cl-C6-alkyl sul phinyl,

Cl- C6- al kyl sul phonyl , carbanoyl, C1-C6-al kyl am do, phenyl, phenoxy,

benzyl, benzyl oxy, heteroaryl, cycloheteroal kyl or C5- Crcycl oal kyl

groups) . 15 Yis Nor CR7 wherein R7 is as defined or illustrated herein

s " oty AL o Rl Lt SR ) o
t he fol |l ow ngciteksdreiab, ddf 6C.e0% -allay Dgatino)i toamy2) cy-ano, thi ocyanat o,
ol 00 - O ol kg LkeuvEsE el capioniy B OTRGREET, %1%'#%?’ formyl,
C2- C7- al koxyatkpbiido, darBoalikylerlphinykaneyiCsatiyvaalndidaplt.hi o,
oo o e ok Sl a7 o o
8753& balokyl éég%b%x)’, iﬁfqegoﬁ}rly% Y%‘gf%?tcefr%&w Yoﬁlgtﬁﬂ@%ﬁ/@é{ bony
or 30 an C - geavkyll; sEA-dCehkkEhy| phaRoxg6aldensyll endsbEnmphdrey ed
groups being optionally substituted by one or more of the
following the same or different: halogen, nitro, cyano,
10 thiocyanato, cyanato, hydroxyl, Ci-Ces-alkyl, C;-Cs-alkoxy,
haloC;-Cg-alkoxy, haloC;-C¢-alkyl, amino, C;-Cg-alkylamino,
di- (C;-Cg-alkyl)amino, formyl, C,-Cjalkoxycarbonyl,
carboxyl, C;-Cy-alkanoyl, C;-Ce-alkylthio, C;-Ce-
alkylsulphinyl, Ci-Csalkylsulphonyl, carbamoyl, C;-Cg-
15 alkylamido.

Rz, Rs, R4, Rs and Rgs are each selected from BH,
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, thiocyanéto, cyanato,
" hydroxyl, Ci-Cg-alkyl, Ci-Cg-alkoxy, haloC;-C¢-alkoxy,
haloC,-Cg-alkyl, amino, C;-Cg¢-alkylamino, di-C;-Ce-
alkylamino, formyl, C,-C;-alkoxycarbonyl, carboxyl, C,-
C,-alkanoyl, C;-C¢-alkylthio, C;-C¢-alkylsulphinyl, C;-

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

30 R, and Ry are each independently H, halogen, aryl,
hetercaryl, €;-Cealkyl or 0-C;-Cgalkyl. wherein = the
alkyl, aryl or |Theteroaryl groups may each be
substituted by one or more of the following the same or

different: halogen, nitro, cyano, thiocyanato, cyanato,
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cycl ohet eroal kyl group each optionally substituted by one or nore of the
followng the sanme or different: hal ogen, nitro, cyano, thiocyanato,
cyanat o, hydroxyl, Cl-C6-alkyl, -8 01 AUG2O WD 02/ 36562 BATAUS@MS45389

Cl - C6- al koxy, hal od - C6- al koxy, hal od -C6-al kyl, am no, Cl- C6-al kyl am no ,
di - (Cl- Cowa) k¥skagzam no, fornyl, C2- C al koxycarbonyl carboxyl,

C2- C, - al kanoyl, Ci1-C6- al kylthio, Cl-Cs-alkyl sul phinyl, FPCT/US0145389

Cl- C6al kyl sul phonyl, 5 carbanoyl, Cl-C6-al kyl am do, phenyl, phenoxy,"
benzyl, benzyl oxy, heteroaryl, cycloheteroal kyl or C5-C , cycl oal kyl
groups); said phenyl, phenoxy, benzyl and benzyl oxy groups being
optionally substituted by one or nore of the follow ng the sane or
different: hal ogen, nitro, cyano, 10 thiocyanato, cyanato, hydroxyl,

Cl- C6- al kyl , 1Ad#Gedal kKoxa,~Cqheatl ;- Clo,-al ko I - 6-al k am no, C3.

_ 06- al kyl q,glrbcql_cdié { f%-]%?k | )C“a@4 pg%’%?ny??l&g?c@aﬁyé‘%%ar bony! ,
carboxyl, C-C'-a kqﬁoy}, - CETRY | t hite; CCRUFLamiRg | sul @i GuyiCs -

C1- Ceal Eyl srl%ﬂﬁ‘éﬁ;ﬂglr@{_‘ b%mgyylrl,, @rce-mcatyqamil&@?.,mlaamb%%ﬁ%zlfei iand R6
are each sel egtadkhnegyH chelogen, @Qh; - Ba rein the al kyl group
may be sgbs%%tuéﬁdlbglonelb “or e égﬂ%%heq%bﬁﬁbﬁﬁﬁﬁl?%i??%ﬂﬁg'orCQD

di fferent? hatogehy AP PROR Y an62r PareelanGt e - e hrhamni do hyphexyl ,

Cl- C6- al kyl , gnbn@8yalkbﬂyzylmﬂ(Handgﬁo&&koxyetefggfyg,-C@yahgﬂgtef¥ﬂ no,
Cl-Co-al kyl i@y @i €1-ERyeloalkyl groups) .

Rg is a C;-Cealkyl, aryl or heterocaryl wherein the

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

15 Cy-alkoxycarbonyl, carboxyl, Cz-C,;-alkanoyl, Cy~-Cs-
alkylthio, Ci-Ceé-alkylsulphinyl, Ci1-Ce-alkylsulphonyl,
carbamoyl, C;-Ce¢-alkylamido, phenyl, phenoxy, benzyl,
benzyloxy, heteroaryl, cycloheteroalkyl or Cs-Crcycloalkyl

_ 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;—C5~alky1, Cl—Cs-aikoxy,
haloC;-Cs-alkoxy, haloC;-C¢-alkyl, amino, C;-Cs-alkylamino,
di- (C;-Ce-alkyl)amino, formyl, Cz2-Csalkoxycarbonyl,

25 carboxyl, C;-Cy;-alkanoyl, C1-Cg-alkylthio, C;-Ce-
alkylsulphinyl, Ci1-Csalkylsulphonyl, carbamoyl, C;-Cq-
alkylamido.

Ry is H, halogen, aryl, heteroaryl, Cz-Csalkenyl,

30 C;-Cealkyl or O0-C1-Cgalkyl wherein the alkenyl, 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,
Ci-Cs-alkyl, C;-Cg-alkoxy, haloC;-Cs-alkoxy, haloC,-Cg¢-

-10-



al kyl am no, fornyl, C2-C7-al koxycarbonyl, carboxyl, C2- C7-al kanoyl,

Cl- C6- al kyl t hi o, Cl1-C6-al kyl sul phinyl, ClL 25 C6-al kyl sul &ho@i/ ar bam)yl
Cl- C6- al kyl am do, phenyl, phenoxy, benzyl, benzyl oxy, ﬁ

cycl ohet ero- al (y or C5-C, cycloal kyl groups). 30 R and Rl1l are each

i ndependeY® §234562ha| ogen, aryl, heteroaryl, Cl-Cé6al kyl BET/US1B33806al kyl
wherein. the alkyl, aryl or heteroaryl groups may each be substituted by
one or nore of the following the same or different: hal ogen, nitro, cyano,
t hi ocyanat o, cyanato, -9 01 AUG 20 WD 02/ 36562 PCT/USO ] /45389 hydroxyl,
d -C6-al kyl, d - C6 al koxy, hal od - C6-al koxy, hal od - C6-al kyl, ami no,

d - C6-al kyl am no, di-d -C6- al kylam no, fornyl, C2-Cr7-al koxycarbonyl,

car boxyl, C2 aIk l, C Cl- | syl phi nyl , C1-

C6- al kgl sul phoné} car b?L¥1r?d I lcgé (%ﬁgﬁg}{‘&rﬁ'do gBﬁ@néy b ' benzyl ,
benzyl oxy, héPé‘F‘Méwlez @y‘cﬁ]dm@ﬁ@boalmlyl Qﬁ'rb@cy@?cﬂzl Ga+k]yl~targ:}dups) R8 is
a Cl- Ceal kyl cl%&lalﬁylh?&er ??yl ij@rd;l-alk@fsu%&qﬂ{ y:‘ol i’i(r) \>//V: c tthgt g; xrglr
roups may ea stitu

gl ffgr enty gPXg%prﬁ?W cﬁ%ﬁ%am?ﬁ'oc L&X/J;arf‘é’t g el Cl-

C6- al kyl , 5C1Pt§6na¥1<0xybemwlod beszul kraxy, Haaazlecrﬁlar@ﬂi al dxyd:lohea:rﬁrm

C - O6-al kyl agiRg &k - ElcCByat kyliaf Nprodpymy! . C2

Rio is H, OH or O0-C;-Cealkyl wherein the alkyl,

group may be substituted by one or more of the

10 following the same or different: halogen, nitro, cyano,

thiocyanato; cyanato, hydroxyl, C;-C¢-alkyl, C1-Cs~

alkoxy, haloC;-C¢-alkoxy, haloC;-C¢-alkyl, amino, C1-Cg-

alkylamino, di-C;-C¢-alkylamino, formyl, Co-Cq-

alkoxycarbonyl, carboxyl, C,-Cqy-alkanoyl, Cy1-Cg-

15 alkylthio, C;-Ce¢-alkylsulphinyl, C1-C¢-alkylsulphonyl,

carbamoyl, C,-Cs-alkylamido, phenyl, phenoxy, benzyl,

benzyloxy, hetercaryl, cycloheterocalkyl or Cs-Cocyclo-
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;-Cgalkyl)

wherein the alkyl group may be substituted by one or

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

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

X may represent N or CH, C-aryl, C-halogen, C-(C;-
30 Cealkyl) or C(O-C;-Cealkyl). '

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

-11-



15 C7-al koxycar bonyl, carboxyl, C2-Cr-al kanoyl, C -C6- al kylthio,

Cl- C6- al kyl sul phi nyl, Ci1-C6-al kyl sul phonyl, carbanoyl, Cl-C6-al kyl am do,
phenyl , phenoxy, benzyl, benzyloxy, heteroaryl, cycl ohetgefgaucgk30s or

C5- Crcycl oal kyl groups); - said phenyl, phenoxy, benzyl and benzyl oxy 20
groups beiwW@opissonal | y substituted by one or nore of thecrfughdgydong the
sane or different: halogen, nitro, cyano, thiocyanato, cyanato, hydroxyl,
Cl- C6- al kyl, Ci1-C6-al koxy, hal od -C6-al koxy, hal od -C6-al kyl, am no,

Cl - C6- al kyl am no, di-(Cl-C6-al kyl) am no, formnyl, C2-Cral koxycarbonyl, 25
car boxyl, C2-C7-al kanoyl, Cl-C6-al kylthio, Cl-C6- alkyl sul phinyl,

Cl- Coal kyl sul phonyl, carbanoyl, Cl-C6- al kylam do. RO is H, hal ogen, aryl,
het eroaryl, C2-Ce6al kenyl 30 C1-Cbal kyl or O Cl-C6al kyl wherein the

al kenyl, al kyl, afyl™8¥ ¥rRE&seRtyH. gloupatkyligerberySustFiut ed by one
or nore of th:e{dl@HemwmglkjnB Bantn®ri did ReheBirogehat DY MatdMd, @r @nano,

LQ: o e kdis?%ﬁ%?lhygégﬁ%ﬁ'gg%@al %W%‘i’%%@y USOl / 45389
al kyl , am no,thdengd Cat Repllihil nerodp - eth Gptaldoaldyi substibubed by one
g gg :: tgrgﬁr kgflé;]mél ofcaﬁ@c’ﬂdi1ow<i.|?nsgaﬂt?;ﬁglﬁﬁﬁleoxkr%lﬁée£‘e‘h 'ﬁé al& i do
phenyl , Syphéﬂ% ySXﬁE‘?r Cabje%?iﬁ?/w ﬁé(f"\éﬁsar f/l“yg’é‘gf‘é(%'hé’"ﬂeFe al y
Cy- Cs alkoxy, haloC;-Cg¢-alkoxy, haloC;-Cg-alkyl, amino, C1—
Ce-alkylamino, di- (Ci-Ce-alkyl)amino, formyl, C,-
Csalkoxycarbonyl, carboxyl, C,-C,-alkanoyl, C;-Ce-
10 alkylthio, C;-Ce-alkylsulphinyl, C;-Cealkylsulphonyl,
- carbamoyl, C;-Ce¢-alkylamido, phenyl, phenoxy, benzyl,
benzyloxy, cycloheterocalkyl or Cs-Cscycloalkyl groups.

Rz, Rs, R4y, Rs and R may each independently
15 represent H, halogen, OH or -C;-Cealkyl.

Rs may represent a C;-Cgalkyl, aryl 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;-C¢-alkyl, Cy~-Cg-alkoxy,
haloC;-C¢-alkoxy, haloC;-Cg-alkyl, amino, Ci-Cg-alkylamino,

25 di-C3-Cg-alkylamino, formyl, C,-Cj;-alkoxycarbonyl,
carboxyl, C;-C;-alkanoyl, C;-Cg¢-alkylthio, C;-Cg-
alkylsulphinyl, C;-Cg-alkylsulphonyl, carbamoyl, C;-Ce¢-
alkylamido, phenyl, phenoxy, benzyl, benzyloxy,

30 cycloheteroalkyl or Cs-C,cycloalkyl groups);

Ry may represent H, halogen, C;-Cgalkyl

Rip may represent H, CH or O-C;-Cgalkyl.
35
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al kyl or C5-C, cycloal kyl groups) . . RI0 is H OH or O Cl-C6al kyl wherein
the al kyl, group may be substituted by one or nore of the 10 foll ow ng the
sanme or different: halogen, nitro, cyano, thiocyanato; cyanato, hydroxyl,
Cl- C6-al kyl, C1-C6- al koxy, hal od - C6-al koxy, hal od - C6- al kg1, AgEni2008,

Cl1- C6- al kyl am no, di-d -C6-al kyl am no, fornyl, C2-C. 7- al koxycarbonyl,
car boxyl, C2-Cr7-al kanoyl, C1-C6 15 al kylthio, Cl-C6-alkyl sul phinyl,

Cl- C6- al kyl sul phonyl, carbanoyl, Cl-C6-al kyl am do, phenyl, phenoxy,
benzyl, benzyl oxy, heteroaryl cycl ohet eroal kyl or C5-Crcycl o- al kyl

roups 20 More ul |nde ndent _exanples of th arj.ables in
?ornﬁlé (1) are ggl?r’]tho %Xa%BfL FEwi ﬁg qﬁ n%flergﬁfcggoe?ﬁn'l\l, %04265?’,1]@%—0 , C
(O C1- Coal kylle .. \m@mam t heCalkalL kgl bufOnray (lee gsubmdttyﬁli Jed Hng/nzmb; or 25
nore of the t .di ge ydr.oxy -

C1- Co6- alkox§%ﬁﬁﬁgﬁhﬂg Bﬁeﬁgggp?& %%Piﬁfi??@ﬁ%ﬁ ?i angno and ?henyl. X
may repr ese®Y LGV ) br v | @%Yb‘@%’ﬁhlfb(Clbe%%aﬁl%yﬁa)f&fky

C( O C1- C8al lpHlehox \(ozam)r@mﬁsent eNm)r CH , - drd= 1l Dttt z4&:
Coal kyl) , C,(.O,Cl-C6al k ﬁ go 2/ 36562 PCT/U 01/ 45389
Rl may repr Qéﬁp HE ﬁﬁﬁ?%&%ﬁ%&l) %arBB §Fiteke 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.g. 3-nitrobenzyl) ; or (C1-Cg) alkoxy (e.g. 3-
methoxybenzyl) .

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

di (C,-Cy4alkyl)amino and amino.

25 Examples of m are 2 and 3. Rg and Rs may be for
example hydrogen. Rz, Rz and Rs may also represent
hydrogen. An example of n is zero. A may be for

example -N-, -CH- or -C(OH)-

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

pharmaceutically acceptable acid such as phosphoric,
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cycl oheteroal kyl having 1 or 2 nitrogen ring atons, or an Cl-C6 al kyl,
phenyl C . 1-C6 al kyl, pyridyl Cl -C6al kyl, thienyld -C6al kyl group each
optionally substituted by one 5 or nore of the follow ng the sane or
different: hal ogen, nitro, cyano, thiocyanato, cyanato, hxﬁﬁ?x 2006

Cl- C6-al kyl, Ci1-C6-al koxy, di - (Cl-C6-al kyl) am no, for ,

C, al koxycarbony |, carboxyl, C2-C, -al kanoyl, Cl1-C6 10 al kyl thi o,

Cl- C6- al kyl sul phi nyl, C1-C 6al kyl sul phonyl, carbanoyl, Cl-C6-al kyl am do,
phenyl, phenoxy, benzyl, benzyloxy, cycloheteroal kyl or CS _C, cycl oal kyl

groups. R2, ;R3s,R4c RRvA e ' dently. 15 represent H
hal ogen, CHSor BCi?CBangﬁé gﬁéy gggfgggﬁﬁﬁg'C%ak%éFkyF@E§ﬁ§V of 6-10
carbon at oAsceinpenofunaribic, cpcktdcheflecbaryl nétt@ccashdfoatiens or

het eroaryl gaf [ rs_having 1-3_heterogatans 20 sel ected fromO,
N and S whe eFélégggaggﬁggggﬁétg?%é??? S§§£88§cnﬁ§1§a8ﬁ ggesﬁﬁ it uted by
one or nore of tReeféokkdwengpbhedsanE ochedihirenenbn hakog®Bseni tro, cyano,

e e e T o P
di - C1- C6- al kyk&erned apenphoseC2ofipoahliexytarbemyila 30wbarbanyR, is
-G ol kane! pClo Pl YL e ol g LRI, e s,
benzyl, beneyl@eikylcyal aheterpeldydt @rodb Cyeb@s| &ydbh GpOLHSA11RO May
represent Fguggéggggédgl_gﬁﬁkﬁgk preferred compounds of the
10  invention are those compounds of formula I wherein R2, Ri,
Ry, Rs and Rg are H and n is 0.
More preferred compounds of the invention are those
compounds of formula I wherein A is N; m is 2 and Ry, is H
or a C;-Csalkyl or Cs-Cscycloheteroalkyl group each
15 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 C1-Csalkyl oxr Cs-
Cscycloheteroalkyl group each optionally substituted; and
Rg is an optionally substituted phenyl group.
20

Among the preferred compounds of the invention are:

25

30
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R10 may represent H, OH or O Cl-C6al kyl. 35 -12 01 AUG 2005 Furt her
exanpl es of Rl are hydrogen, Cl-C6al kyl (e.g. propyl) ; (Cil-Cé6alkyl) -CO
(e.g. acetyl) ; benzyl; phenethyl; phenpropyl; pyridylmethyl (e.g. 3- or
4- pyridylnmethyl); thienylnethyl; benzoyl (Cl1-C4) alkyl, 5
phenoxy(Cl- C4) al kyl and 4, 5-di hydro- 1Hi mi dazol yl; which g8 dujuc BR§ be
substituted by one or nore substituents the sane or different such as
substituents selected from hal ogen (e.g. 2-chloro-5-thienylnethyl, 2-(p-f
| uor ophenoxy) et hyl, p-f | uorobenzoyl propyl); nitro 10 (e.g. 3-nitrobenzyl)

; C1- C6), _ G AYA I N I f R8
phgayf, napﬁtﬁ?%ggﬁggﬁﬁg¥gﬁgg?ﬁ%ﬁ%ﬁ%%ﬁ%?%ég%ﬂ%%gﬁﬁgaﬁﬁgg% ;?zeg sucha;§ 15
thienyl (e. g -tipbemydspl)forhydiz@-pigedazia-g -yanzet-hirgtazd2-e/l ),

et 2 Ao G B U A N e MRS s pasoie

benzot hi adi azol yl ,” i’ soxa
pyrazol - 4- yl1y;[ (dhicclemopihemys ) el feaghl | be -pulpeivistzired Wy -ane- ieidawyie: ;20

substituents (;€,9,1: he ne di.fferent such as ubstituents selected
fronlhalggeﬁ,[gﬁ-B%O§%§%§§¥E§3535¥6QMle%fpéP95?qﬁﬂ?ﬁﬂy NH-GN98EH& 0al koxy
C1- CAal kyl ami-rid 5 - batiomp€hi@al2kyll)) sulifivpydnd samifperadd nExarpl-ag;-of mare 2
and 3. R5 and RBig%%Z%ieﬂor

10

15

20

25

30
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exanpl e hydrogen. R2, R3 and R5 may al so represent hydrogen. An exanpl e of
nis zero. Amy be for exanple -N-, -CH or -C(OH)-. 30 Pharmaceutically
acceptable salts may be any acid addition salt formed by d of
formula | and a pharnmaceutically acceptable acid such as gho@gg -13

01 AUG 2086WeuR¢r6kc, hydrochl oric, hydrobromic, citric, y@ﬂggﬁhﬁmg
succinic, fumaric, acetic, lactic, nitric, sulfonic, p-toluene sulfonic,
met hane sulfonic acid or the like. Preferred conmpounds of the invention are
t hose 5 conpounds of fornula I wherein Ais Nand mis 2. Also preferred
are those conpounds of forrmula I wherein R8 is an optionally substituted
phenyl group and R, _is Hor a Cl-C6alkyl or C5-C cycl oheteroal kyl group
each optionall substituted. Further preferred conmpounds of the 10

i nvention are fﬁ Qﬁﬂﬁﬂ&@ﬁ&@ 8t vl bewlfenyl wferdinerR2inRB;y1 RM- R5 and R6
are Hand n is O. Iﬁa&gd@qgferred conmpounds of the invention are those
conpounds of formula wherein Ais N mis 2 and RLis H or a Cl- C4al kyl
or C5- G, cycldhegé%d%ﬂﬁ?Ppéﬁﬁﬁb)§E£FPquknﬁ1RﬂnﬂﬂaFl§ubsYltUEed Anot her
group of nore prefeam®@Eoieqgnpounds of the invention are those conpounds of

G oyol ohet & oat Kyt~ PgrBiEpbaEK Lot Hy SsRisereatadi-¥hARe s an
optionally substit dnedzphenyl. group.
methyl_4—[(5-piperazin-1—y1-1H—indazol—1—
vl) sulfonyllphenyl ether;
l—phenylsulfonyl—4-(4-propylpiperazin—1-y1)-1H—indazole;
10 1-phenylsulfonyl-4-piperazin-1-yl-1H-indazole;
1—phenylsu1fonyl—4—(4-phenethylpiperazin—1—y1)—1H—
indazole;
1—phenylsulfony1-4-[4i(3-phenylpropyl)éiperazin—l-yl]—lH—
indazole; and

15 the pharmaceutically acceptable salts thereof.

This invention also provides processes for
breparing compounds of formula I which processes
20 comprises one of the following:

i) reacting a compound of formula:
R G
N
Ry N

. / (CRsRg)m
[\
(Fis)n '*

wherein the dotted line, n, m, Rz, Ri;, Ry, Rs, Rg, Ro, X,
Y and A are as defined above and G is a protecting

25 group, with a suphonylating agent containing the group:

-16-



0 Anong the preferred conpounds of the invention are: 25 30 -14 01 AUG 20
(phenyl sul fonyl ) - 5- pi perazi n-1-yl - 1Hi ndazol e;
(phenyl sul fonyl ) - 6- pi perazi n-1-yl - 1H i ndazol e; 01 AUG 2006
[ (2- bronophenyl ) sul fonyl ] - 6-pi perazi n-1-yl -1H i ndazol e;
[ (4- br orf¥PRY#Y6 sul f onyl | - 5- pi perazi n-1-yl - 1H i ndazol ePCT/BS01/45389
[ (4-bronmophenyl ) sul fonyl ] -6-pi perazin-1-yl-1Hindazol e;
[ (5- bronot hi en-2-yl)sul fonyl]-5-piperazin-1-yl-1H i ndazole; 10 15 20 25
0 -15 01 AUG 2066 WD 02/ 36562 PCT/ USQ / 45389

[ (5- bronot hi en-2-yl)sul fonyl]-6-piperazin-l-yl--1H - indazole; 1-[(4-f
uor ophenyl ) sul fonyl ] - 5- pi perazi n-1-yl -1H indazole; 5

[ (4-fluorophenyl)sul fonyl]-6-piperazin-I-yl-IH indazole;

2
1
1
1
1
1
1
3
1
I

1

RaSOz_

wherein Ry is as defined above, and if required

removing the protecting group G to give a compound of
5 Formula I wherein R; is hydrogen;

or

ii) reacting a compound of formula

R2 R1

/
N N r\{\(CRR)
:Z\ 5Rs)m
R4 A//
/A;:I:N
(R H

Qn
wherein the dotted line, n, m, R;, Rz, Ris, R4, Rs, Re,
10 Ry, X, Y and A are as defined above, with a
sulphonylating agent containing the group

RBSCb———

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:

R1"* 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-




met hyl 4-[(5-piperazin-|-yl-lHindazol-1- yl) sulfonyl]phenyl ether;

1- phenyl sul f onyl - 4- (4- pr opyl pi perazi n-1-yl)-1H i ndazole; 10

1- phenyl sul f onyl - 4- pi perazi n-1-yl -1 H i ndazol e; 01 AUG 2005

1- phenyl sul f onyl - 4- (4- phenet hyl pi perazin-1-yl)-1H indazol e;
l-phenylsuMﬂDmymmn-[4-(3-phenylpropyl)piperazin-I-yI]-1F+P&ﬁg§ﬁBL 0 and 15
the pharnaceutically acceptable salts thereof. This invention al'so provides
processes for preparing conpounds of forrmula I which processes 20
conprises one of the following: i) reacting a conpound of formula: R2 y
(CR5R6) m A 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, wth a suphonylating
agent containing the group: -16 0 1 AUG 2005 WO 02/ 36562 PCT/ USO / 45389

R8SO2 wherei® R8 is as defined above, and if required renoving the

protecting group Gto give a conpound of 5 Fornula | wherein R3. is
hydr ogen; or . .

iv) alkylating a compound of formula (I) wherein A is

CR;o in which Ry is OH with an alkylating agent

5 containing the group R, where R, is- optionally

substituted alkyl to give a compound of formula (1)

wherein Ry is optionally substituted alkoxy;

or
10

v) converting a compound of formula (I). having wz;

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 |
RgS0O,C1l

wherein Rgs 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-



i) reacting a conmpound of formula R2 (CR5R6)m A (Rs)n H wherein the dotted
line, n, m RlL, R2, R3, R4, R5, R6, 10 R9, X, Y and A are as defined
above, with a sul phonyl ating agent containing the group R8SQ2 wherein R8
is as defined above, to give a conpound of 15 formula (1) 01AUGi

reacting a conpound of fornmula I wherein R is 20 hydrogen with a conpound
of formula: RL - L wherein RL 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 01 AUG 2005 WO 02/ 36562 PCT/ USQ /45389 or iv)

al'kyl at i ng ﬁﬁEH”pQ‘é of ft?cS ”“Fi‘oé!e)ss"me( A:H% \%h‘ﬁk?éh%a%'sc% ?10 s OH

w th an al kylating agent contal ni.ng the group tionally
substi t ut edcam(?nlﬁétéh/vé?% earpbefd OBt B mihe @yesence of base,

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 .

In detail compounds of the invention may be prepared
20 using conventional synthetic methods and, if required,
standard separation and isolation techniques. For
example compounds of formula II may be readily prepared
by the catalytic hydrogenation of the precursor of
formula III to the corresponding compound of formula IV
25 and reacting said formula IV with a bis-alkylating agent
such as big(2-chloroethyl)amine to give the desired
formula II intermediate. The reaction is illustrated in

flow diagram I.
30
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wherein R1O is optionally substituted al koxy; or 10 v) converting a
conpound of fornmula (1) having a reactive substituent group to a different

conmpound of formula I. 15 Wth regard to processes (i) and (ii) t he
sul phonyl ation may be conveniently carried out in base, ﬁﬂgﬂﬂ?
hydride, using a sulphonylating agent such as a SU|phonyI oride of

formula 20 RBSO2C1L wherein Re is as defined above, followed by renoval of
the protecting group in the case of process (i). 25 Process (iii) my be
conveniently carried out by using an alkylating or acylating agent with an
appropriate |eaving group L suchF%%WaD& ¢ of fornula: Rl hal 30 where
Rl is optionally substituted al k F—ﬁr—a+%§%§¥ﬂr and hal is a hal ogen such
as chlorine. -18 01 AUG 20 5 VVth regard to process (iv) the al kylati on may
conveniently be carried out in the presence of base

X=Y\ X=Y, HN/\| X::Y\

O,N NH H,N NH N
| o H,, Cat. | N HN(CH,CH,Cl), | X

(Ro)y (Ro)y (Rg)n
(I (Iv) (In

5 The formula II intermediate may then be converted to
a compound of formula I wherein A is N, m is 2; R; is H;
R2, Ri3, 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,
RgS0,Cl and deprotecting to give the desired compound of
15 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 wherein R; is other
than H. The reaction sequence is shown in flow diagram
20 II.

25
-20-



e.g. NaH, if desired in the presence of a solvent using an alkylating
agent such as an al kyl halide. 5 Methods for converting reactive
substituent groups in conpounds of formula | to other substituent groups
are well known to those skilled in the art. For exanple bengq pgcoMs nay
be renoved and replaced by 10 hydrogen. Acetylam no groups nmay be converted
to amno groups by hydrolysis. In any of the reactions described herein
reactive substituent groups or sites in the nolecule may be 15 protected
prior to reaction by use of appropriate protecting groups inert to the
reaction conditions and remdVvi NgesS&h G tjpg groups after the reaction

In detail conpounds of the inv epared 20 using
conventional synthetic nethods and, if required, standard separation and
i sol ati on techni ques. For exanple conpounds of formula Il may be readily
pr epar ed byH§ cakayytlc Hy won of the precg r of fornula I
to the corres |n ﬁmmound for miya @& and r ng f%rnula IV
with a bis- aI afi Ny agen® SN is(22th5@ﬂbethy ve t he
desired formul a I nternedlate reactzye@ 1S Bhea 15 111 ustral |n Rf | ow
diagraml. 30 -19 O @l,JG M (Ro)r Ro),

I V) (Ia)
R;-Hal, base

(Ib)

Corresponding compounds of the invention wherein A

is CRyo may be obtained, for example, by lithiating a
protected compound of formula VI wherein G is benzyl, and
displacing the lithium group with a cyclic ketone such as

10 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 deprotection of said

15 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 IIT.

21-



FLON D AGRAM | X=Y X=Y HN~ X=Y OZN NH HZN NH L N NH H2, Cat. | \
HN(CH2CH2Cl )2 (RO)n (R9), (Rg)n (I111) (1'V) (1l) 5 The fornula |1
internediate may then be converted to a conpound of forrmula | wherein Ais
N, mis 2, R isH R R3 and R4 are H, ---- represents a single bond,
and the heterocyclyl group is in the 4-position, by reactgpqygt s fornla
Il internmediate with a protecting group, G 10 for exanple di-t-butyl

di carbonate, to selectively protect the piperazine basic Natomto give

t he compound of formula V and sequentially reacting said fornula V
conpound with a base such as NaHﬂ%% %Iiﬂw_ﬁfgﬁélggcm oride, R8SM2Cl and
deprotecting to give the desired ornmula la. Reaction of

said fornmula la conpound with a reagent Rl-Hal, wherein Rl is defined

her ei nabove for fornmula | and Hal is O, Br or | in ¢&he presence of a

base gi ves conmpounds of formula Ib wherein RL is othef than H The
reaction sequence is shown in flow diagram 20 11 . [25}20 A 1 AURO005 FLOW
DIAGRAM I | NH LN NH M1

X\\Y 1) Li 7 CiH X,
’ - . A4
(R9)n/ Y Z)G'-N:>=O (Rg)n/\ \
G G
(VD) (VID
1)Acid
2) Base, H,0
3) RgSO,CI
H
N
Hz, Cat.
z T =
Y
~ /
(Rg)ﬂ/\ Ti]
SO,-Rg
(Id) (VIID)
5 These and other literature procedures may be

utilized to prepare the formula I compounds of the
invention. Employing a 5-, 6- or 7-haloindazole or
-halobenzimidazole substrate as starting material and
using essentially the same procedures illustrated in flow
10 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.
22



0 ~N-X=Y'N X =K HN Xy 1) base O C, - S G7\72) RSS®RA (R9)n

(V) (RO)n 3) HC (R9)n Ry Rl -Hal, base 5 Corresponding c%qgaﬂgqﬁﬂpf t he

i nvention wherein A is CRLO may be obtained, for exanple iating a
pr ot ect ed conBound of fornmula VI wherein Gis benzyl, and .ﬂh &ehng the
I|th|un1gr f¢ a cyclic ketone such as 10 an N—protec¥ 4- plperldone
to give the hydroxy I nternmedi ate of formula VII, which may then be
dehydrated and sulfonylated in the nmanner described herei nabove to give
t he protected compound of fornmula VIII. Catalytic hydrogenation and

si mul t aneous deprotection of said 15 fornmula VIII conpound gives the

desired conpounds of
Advantageously, the inventive compound of formula I

may be utilized in the treatment of central nervous
system ‘disorders relating to or affected by the 5-HT6
receptor such as motor, mood, psychiatric, cognitive,

5 neurodegenerative or the like disorders. Accordingly,
the present invention provides a method for the treatment
of a disorder of the central nervous system (CNS) related
to or affected by the 5-HT6 receptor in a patient in need '
thereof which comprises administering to said patient a

10 therapeutically effective amount of a éompound of formula
I as described hereinabove. The compounds may be
administered orally or parenterally or in any common
manner known to be an effective administration of a
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 liquid 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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[ [ formula 1d). The reaction
| wherein ---- represents a single bond (
Lgazghge Is shown in flow diagramlll. -21 (c)1 AUG 20 FLOWD AGRAM I Il 1)

[ - - VII1) 5 These and ot her
Cat. (RO)n (R9)n IN SO R 2 8 SQZ-R8 (
r:tgr;?hre progedﬁreg may be utilized to prepare the forgﬁféUﬁ I pounds

: yi i - - - hal oi ndazol e or
nWEAwL/sse2 Enpl oying a 5-, 6- or 7-hal PCT/USOLLS 380
?Lafggen;inidazole SHEstrate as starting naterial and FF|H§;§%%?ﬁtlally
the sane procedures illustrated in flow 10 di agrans I,d_ ano ounds of
her ei nabove enabl es the construction of the correspondi ng conp

[ s i - - 7- position
he heterocyclyl group is in the 5-, 6-, or
;gan;lgrlY r@ekfl?zg 81 AUG 2C¥ v%)02/36562 PCT/ USQ / 45389 Advant ageously,

ili in the treatnent of
[ [ conpound of fornula I nmay be utilized in €
Contral nervous 551 i cnstiecter s el bngokouse & el SbripbsliBgor HTO

of the invention ineclude one or more substances which may
also act as flavoring agents, lubricants, solubilizers,
suspending agents, fillers, glidanté, compression aids,

5 binders, tablet-disintegrating agents or encapsulating
materials. In powders, the carrier may be a finely
divided solid which is in admixture with a finely divided
compound of formula I. 1In 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, gelatin, cellulose, methyl cellulose, _
sodium carboxymethyl cellulose, polyvinylpyrrolidine, low
melting waxes and ion exchange resins.

Any pharmaceutically acceptable liquid carrier

20 suitable for preparing solutiong, 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 o0il 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, stabilizefé:mbsmo-
regulators, or the like. Examples of liquid carriers

suitable for oral and parenteral administration include

-24-



receptor such as notor, nood, psychiatric, cognitive, 5 neurodegenerativ e
or the like disorders. Accordingly, the present invention provides a

met hod for the treatnent of a disorder of the central nervous system (CNS)
related to or affected by the 5-HT6 receptor in a patient in eg@s idyereof
whi ch conprises adm nistering to said patient a 10 therapeuti

effective anount of a conpound of fornmula | as described herei nabove. The
conpounds may be admnistered orally or parenterally or in any comon
manner known to be an effective adninistration of a therapeutic agent to a

o L e TS T Sl B B,

adm nistered in e treatnen a Spec
accordi ng t 6ethelepeciieird vesndesi optsfebebiy toddtiedcatrbexymettylage and

oo b AT, o L gty o

j udgnment of t e atten hysicran effective

amounts fogldahbysosat adﬁyhydruata@nohaysbeeaboutgﬁyﬁblbo brOQQelﬁg/kg,
unts for parenteral

preferably o] and ef.f ec

adnlnlsséatgggykgglgggabé Ogg £65° 9100fﬁﬁf&éonBFﬁgDFSSP9u§b8&9 g to 50
my/ kg. 25 IarachmaloplactlEer pBEeﬁﬁépemnd&m@ﬁlbbgatﬂﬁﬁnth@nca@&@er
adnlnlstered in gﬁ ( uid form either neat _or in conbination with

one or nore"eHnY ﬁa?n BﬁggnﬁEEﬁFlEHFhCQFrFEPXloPléﬂEPpPénts
Accordingly;sbbﬁopplemgﬁistauentlon provi des a pharmaceutical conposition.
30 which compri sgs, 2. BRI BRCeSH AL YnSheRiar, 8, B Iie 200, e

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 set 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. Examples
preparing indoles are included as reference Examples.

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

25 resonance, respectively.

30
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an effective anount of a conpound of fornmula | as described herei nabove.
-23 QLAUG20 WD 02/ 36562 PCT/U SO ] /45389 Solid carriers suitable for use
in the conposition of the invention include one or nore s!q§kg€ whi ch
may also act as flavoring agents, |ubricants, solubilizer gg@hding
agents, filWered/365g?i dants, conpression aids, 5 binders, PCT/US01/45389

tabl et-di sintegrating agents or encapsulating materials. |In powders, the
carrier may be a finely divided solid which is in adm xture with a finely
di vided conpound of forrmula I. In tablets, the formula I conmpound is

m xed with a carrier having the necessary 10 conpression properties in

sui tabl e proportions and conpacted in the shape and size desired. Said
powders and tablets may contain up t % by weight of the fornula I
conmpound. Solid carriers suitable for t he conposition of the

i nvention include cal cium 15 phosphate, nagnesium stearate, talc, sugars,
lactose, dextrin, starch, gelatin, cellulose, methyl cellulose, sodium
car boxymet hy! f‘@éééﬂ'%n R ¥ (BUERYE£Q) £k _and ion
exchange resinfs. sui tabl e
for preparing irdeks dhdr ideons, enulsions, syrups and elixirs may be
enpl oyed in the conposition of

COrvBu COrbBu

GO O . e

N

N
N
H

l
1

A mixture of 1H-indol-4-ylpiperazine (4.0 g, 20
10 mmol), di-t-butyl dicérbonate (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,S0, and
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the invention. Conpounds of forrmula |I may be di ssolved or suspended in a
phar maceutically acceptable liquid carrier such as water, _an organic
solvent, or a 25 pharmaceutically acceptable oil or fat, 8 &GnZ®ure
thereof. Said |iquid conposition may contain other suitable pharnaceuti cal
addi tives \ggeyssggz sol ubilizers, enulsifiers, buffers, p?@E’é’P@é‘??ﬂ?es,

sweet eners, flavoring agents, suspending agents, thickening agents, 30
coloring agents, viscosity regulators, stabilizers, osnpb- regulators, or

the Iike. Exanples of liquid carriers suitable for oral and parenteral
adm ni stration include -24 01 AUG 299 water (particularly containing

additi ves as above, cel lul ose derivatives, preferably sodium

car boxymnet hyI | I ) ? haql I udi
al cohol s and pOC%hk%aE%%a go%%FBQ %f fﬁgb%y%SFE?S%r ﬁg?gggggﬂﬁlvatlves or
oils (e.g., falecmatrgrephedcdBi®@: 0i0HGhd ter gémMest obbyyl For (lpar ent er al

adri ni St at | hdi LALELGL. (IBYLAASL DS190RLLY-ERLEL slpllugn SENY of cat e

or |sopropyl state nposi tions i nvention are sterlle 10
sol utions or asdag@tsny@ﬂioar solid | abl 25 foor(silkt yaeldrul mp , 64 168°Caperi t oneal
or subcut neoqf gectl Sterlle q]utlon adm ni st ered

e a

"ht r avenodel yidenereatd B nehSitrdeond el BLelRYef Pt st r at i on
may be in elther A gt ion sﬁltmecbﬂwnaﬂiHeﬂl?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 1l-Arylsulfonyl-4-Piperazin-l-yl)-1lH-Indole
Hydrochloride
G
N X 4
[ j E j RSOCI [ j HCI [ j HCl
N
: X Iﬁ
SO,Rg SO2Rg
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.



15 For a nore clear understanding, and in order to illustrate the

I nvention nore clearly, specific exanples thereof are set forth

her ei nbel ow. The following exanples are nerely illustrativélasf 2008 not to
be understood as limting the scope and underlying 20 principles of the

i nvention i 'WarMY/36863/. Exanpl es preparing indoles are inclyggﬁméﬁw&gference
Exanpl es. Unless otherw se stated, all parts are parts by weight. "The
terms HPLC and NMR designate high performance |iquid chromatography and
nucl ear magnetic 25 resonance, respectively. 30 -25 0 1 AU 205 WD 02/ 36562
PCT/ USO / 45389 EXAMPLE 1 Preparation of 1- (Phenyl sulfonyl)-4-piperazin-1-
| -1H 5 indole Hydrochloride CO2-t-Bu -~ (N} NHCO H NHCI NN

TABLE I
§
)
[N
oy
N
SO,Rg

Ex. LcMs?
No. Rg Min. M+H
2 o-bromophenyl 2.58 422
3 6—chloroimidazo[2,1-b]thiazol—s—yl 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—y1

10 Dansyl

11 2,5-dichlorothien-3-y1

12 3,5-dimethylisoxasol-4-y1

13 l-methylimidazol-4-yl

* LCMS conditions: Hewlett Packard 1100 MSD; YMC ODSsS-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 Fate 1.5 mL/min; Detection: 254 nm DAD:; API—Eé
10 Scanning Mode Positive 150-700; Fragmentor 50 mv.
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JV2 SO2 A m xture of 1Hindol-4-yl piperazine (4.0 g, 20 10 mmol ),
di -t-butyl dicarbonate (4.8 g, 22 mmol) and NaOH (0.8 f %ln 40%
di oxane is stirred at room tenperature for 10 hours andnt LEE

wat er . &%gg(#l on mxture is extracted with ethyl acetate. The extracts
are conbl &Y ed over Na2SO4 and concentrated 15 in RAQRVIYYi ve
t-butyl.4-(1H indol-4-yl)piperazine-l- carboxylate as a colorless solid,

mp 137C, identified by mass spectral and el emental anal yses. A portion of
the t-butyl 4-(1H -indol-I-yl)- piperazine-I|-carboxylate (1.05 g, 3.5 nmol)
is added to a 20 suspension of NaH (3.8 mml) in tetrahydrofuran at 0OC
under N2. The resultant m xture is stirred for 0.5 hr, +treated with
benzenesul fonyl chloride (0.616 0, wayprEmly . stirred for 16 hr and
treated with water. The aqueous rmture is extracted with ethyl
acetate. 25 The extracts are conbi ned, dried over a2SO>4 and -26 01 AUG
2004 WO 02/ 36562 PCT/ USO/45389 concentrated in vacuo to give a residue.
The residue b ena ) Putyl 4- (1-
phenyl sul f onyt= : ¥1) = l'i ght yell ow
solid, 1.25 mﬁeﬁ:’%m-al d).] nrp(ﬁrﬂezﬁaﬁuffdrder)t-ll‘in-eddbyermss spectral and

el enental anal yses. A portion of the t-butyl 4-(1-benzenesul fonyl -IH
[ﬁj X
N e
- § H
N + |; >scH;  —— N
N N -
STOz SO,
10 A solution of l—(phenylsulfonyl)—4—piperazin-1—yl—

1H-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 ﬁg, identified by HPLC and

mass spectral analyses (2.57 min; 410 M+H) using the LCMS
conditions described in Table 1I.
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i ndol -4- yl)pi perazine-|-carboxylate (0.85 g) is stirred in a mxture of
AN Cl and dioxane at roomtenperature for .2 hrs and filtered. The
filtercake is dried to give 10 the title product as a whil d taUgd20%. 64 ¢
(99% vyi el d)“;q) /3?%% identified by mass spectral and NVR anal yses. EXAMPLES
2-13 15 G G ) N° R8S2CI "NJ HC] N JI --~ N HO N RMTSoH45389 SO02R8
SO02R8 G = protecting group 20 Using essentially the same procedure
described in Exanple 1 and substituting the appropriate aryl sul fonyl
chloride, the follow ng compounds listed in Table | are obtained and
identified by HPLC and mass spectral 25 anal yses. Preparation of 1-

Aryl sul fonyl - 4- Pi perazin-1-yl)-1H I ndol e Hydrochloride -27 01 AUG 2000 WD

02/ 36562 EXAMPLES 15-18

Preparation of 4-Heterocyclyl-1- (arylsulfonyl)indole
5 compounds

a
: | e
O - )

\ E .HI
N A
iIQ Lo — LKL

! (
SO,Rg SO2Rg

Using essentially the same procedure described in
10 Example 14 and substituting the appropriate 1-
(axrylsulfonyl)indole substrate, the following compounds
shown in Table II are obtained and identified by HPLC and
mass spectral analyses.
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PCT /USQO /45389 TABLE | Ex. LCMS' NO -R8 M n. MtH 20- br onophenyl 2. 58422
36-chl oroi m dazo[ 2, 1- b] t hi azol - 5-yl 2. 48422 43, 4-di nmet hoxyphenyl 2. 52402
54- ani nophenyl 2. 26357 6benzo-2, 1, 3-t hi azol - 4-yl 7benzof ur B 4nAUG 008

83- br onp- 5- chl or ot hi en-2-yl 95-chl or o- 3- net hyl benzo(b) t hi en-2-yl 10Dansyl
112, 5- di chl SYQIHH- 3-yI 123, 5-di net hyl i soxasol - 4-yl PCT/US01/45389
131-net hyl i m dazol -4-yl 1 LCVMS conditions: Hewl ett Packard 1100 MsSD;, YMC
ODS-AM 5 2.0 mmx 50 mm5 u colum at 23C, 3uL injection; Solvent A 0.02%
TFA/ wat er; Sol vent B:0.02% TFA/ acetonitrile; Gadient: Tinme 0:95%A; 0.3
mn: 95% A; 4.7 mn: 10% A 4.9 mn: 95%A; Post tine 1 min. Flowrate
1.5 m./mn; Detection: 254 nm DAD; API-ES 10 Scanni ng Mode Positive

150- 700; Fragnentor 70 W 01 AUG 2005

TABLE IIX

M\

YNH

N

)

Z

SO2Rg
Ex. Lcms?
No. Ry Min. M+H
15 2-bromophenyl 2.79 490
16 .6—chloroimidazo [2,1-b]lthiazol-5-yl 2.68 490
17 3,4-dimethoxyphenyl 2.64 470
is8 4 -aminophenyl 2.46 425

1 LCMS conditions: same as for Table I
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WO 02/ 36562 PCT/ US01/ 45389 EXAMPLE 14 Preparation of

4-[4-(4,5-D hydro-1 Himdazol-2- 1)- 5

pi perazi n-1- yI] 1- (phenyl sul fonyl)-1Hindole N .HL + >-SCHg1 AQg A0mol ution
of |-(phenyl sul fonyl)-4-piperazin-1-yl- 1Hindole (71 ng, 0.18 mol) in
di oxane is %YQQW%%%AM th 2-methylthio-2-imdazoline hydroi pdi/dsnfsSR97 ny,
0.22 mol) and. N, N- diisopropylethylamne (62 |, 0.36 nmmol), 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 analyses (2.57 mn; 410 MtH) using the LCVS

conditions described in Table I. .01 AUG 2005 WD 02/ 36562 PCT/ USO / 45389
EXAMPLES 15-18 Preparation of 4- Hetergcyclyl-Il-(arylsulfonyl)indole 5
conmpounds H .HL >-SCH3 + C Using es t he sane procedure descri bed

in 10 Exanple 14 and substituting the appropriate 1

Preparation of 4-(4-Benzylpiperazin-1-y1)-1-(pheny1-

5 sulfonyl)-1lH-indole

prda s
4

A solution of 1—(phenylsu1fonyl)—4—piperazin—1—yl-
10 1H-indole (71 mg, 0.18 mmol) in tetrahydrofuran is
treated sequentially with benzyl bromide (21 Hl) 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 (2.81
min; 432 M+H) using the LCMS conditions described in
Table I.
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(aryl sul fonyl)indole substrate, the foll ow ng conpounds shown in Table |1
are obtained and identified by HPLC and nass spectral anal yses. 01 AUR WO
02/ 36562 PCT/ USO ]/45389 TABLE || Ex.LCVS1 No.R8M n. MtH 01 AuG 2008

152- br onophenyl 2. 79490 166- chl or oi mi dazo[ 2, 1-b] t hi azol -5-yl 2. 68490

173, 4- di met WO&BEAYI 2. 64470 184- ani nophenyl 2. 46425 1 LCMBCESSONAB¥ns: sane
as for Table I 01 AUG 21 WD 02/ 36562 PCT/ USO /45389 EXAMPLE 19 Preparation
of 4-(4-Benzyl pi perazin-1-yl)-1-(phenyl- 5 sulfonyl)-1Hindole N(C2H5)3 A
solution of 1-(phenylsulfonyl)-4-piperazin-1-yl- 10 1Hindole (71 ng, 0.18
mmol) in tetrahydrofuran is treated sequentially with benzyl bromde (21 |)
and triethyl-amne (751 ), shaken at roomtenperature for 16 hr and
concentrated in vacuo to give a resj Igsidue is purified by
RP-HPLC to give the title product, %%ﬁ%ezq \?éntfi ed by HPLC and nass
spectral analyses (2.81 mn; 432 MrH) using the LCMS conditions descri bed
in

Preparation of 4-Heteroaryl-l-arylsulfonylindole

5 compounds
Ry
H |
() )

N N
N\ + RHal —mm N\
N N
| |
SO,Rg SO,Rg

Using essentially the same procedure described in
10 Example 19 and employing the appropriate 4- (piperazin-1-
yl) -1-(axrylsulfonyl) 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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Table 1. 01 AUG 2005 WO 02/36562 PCT/ USQJ/ 45389 EXAMPLES 20-53
Preparation of 4-Heteroaryl-l-a |sulfonylindole 5 conmpounds + RlHal |
SO02R8 |- S02R8 Using essentially the sane procedure descri dbt Aug 2000
Exanpl e 19 and enpl oyi ng the appropriate 4-(piperazin-|

yl)-1-(aryl s8R} i ndol e substrate and a suitable aryl, rarsiyessacyl
hal i de, the foll ow ng conpounds shown in Table Ill are obtai ned and
identified by HPLC and nmass spectral -anal yses. 01 AUG 2005 WD 02/ 36562
PCT/USO ] /45385 TABLE Il Ex.LCM5 1 No . R R8M n. MtH 202- chl or o- 5-
phenyl 3. 07472 t hi enyl met hyl 213-nitrobenzyl phenyl 2. 95477

TABLE IIT

)

SO2Rg
Ex. LcMs?
No. R; Rg Min. M+H
20 2-chloro-5- phenyl 3.07 472
thienyimethyl
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
blthiazol-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-yl
31 benzyl 3,4-dimethoxyphenyl 2.76 492
32 2-chloro-5- 3,4-dimethoxyphenyl 2.90 532
thienylmethyl
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22acet yl phenyl 3. 18384 23benzyl 2- br onophenyl 2. 99512 242- chl or o- 5-

2- br onophenyl 3. 08550 t hi enyl net hyl 253-ni trobenzyl 2- br onophenyl 3. 08550
26acet yl 2- bronophenyl 2. 97557 27benzyl 6- chor oi mi dazol [ 2, 1- 8.19A5d4 2008

b] t hi azol - 5- vl 2%2-ch|oro-5- 6- chor oi m dazol [ 2, 1- 3. 00553

t hi enyl met hwslgf/ﬁﬁfzazol -5-yl 293-nitrobenzyl 6- chor oi mi dazoPf3/V301/453837557

b] t hi azol -5-yl 30acetyl 6-choroi m dazol [ 2, 1- 3.23464 b]thiazol -5-yl

31lbenzyl 3, 4- di net hoxyphenyl 2. 76492 322-chl oro-5- 3, 4-di met hoxyphenyl 2. 90532

t hi enyl net hyl

-34 0
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TABLE III (cont’d)

®

oy

i
SO,Rg

Ex. ncms?
No. R, 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
blthiazol-5-yl
47 3-pyridylmethyl 6-chloroimidazo[2,1~ 2.48 513
blthiazol-5-y1
48 3-methoxybenzyl 3,4-dimethoxyphenyl 2.82 522
49 4-pyridylmethyl 3,4-dimethoxyphenyl 2.47 493
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TABLE 111 (cont'd) PCT/U 501 /-15389 Ex.LCMSI No. R R8M n. MtH

333-ni trobenzyl 3, 4- di et hoxyphenyl 2. 82537

34acet yl 3, 4- di net hoxyphenyl 3. 10442 35benzy|4-aninophenyl2.641§g7UG 2008
36net hyl 4- am nophenyl 2. 28371 372-chl oro-5- 4-am nophenyl 2. 824 7A

t hi enyl met hyl W@#2/3¢§62 r obenzyl 4- ani nophenyl 2. 72492 PCT/US01/45389
393- net hoxybenzyl phenyl 2. 88462 404- pyri dyl met hyl phenyl 2. 40433

413- pyri dyl met hyl phenyl 2. 42433 423- net hoxybenzyl 2- br omophenyl 2. 99542
434- pyri dyl met hyl 2- br onophenyl 2. 51513 443- pyri dyl net hyl 2- br onophenyl 2. 52513
453- net hoxybenzyl 6- chl or oi m dazo[ 2, 1- 2.93542 b]thiazol -5-yl

464- pyri dyl net hyl 6- chl or oi m dazo[ 2, 1- 2.48513 b]thiazol -5-yl
473-pyridy|nethyl6-ch|oroinidazok2 1- 2.48513 b]thiazoI-S-yI

ABLE III (cont’d)
R
|
)
N
o0
)
SO;Rg
Ex. Lcus?
No. R; Ry Min. M+H
50 3-pyridylmethyl 3,4-dimethoxyphenyl 2.45 493
51 3-methoxybenzyl 4-aminophenyl 2.75 477
52 4-pyridylmethyl 4-aminophenyl 2.24 448
53 3-pyridylmethyl 4-aminophenyl 2.26 448

* LCMS conditions are the same as that for Table I
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483- met hoxybenzyl 3, 4- di met hoxyphenyl 2. 82522

494- pyri dyl net hyl 3, 4- di net hoxyphenyl 2. 47493 SO02R8 -35 01 AUG 205 WO

02/ 36562 TABLE 111 (cont'd) RI CNJ N PCT/USO /45389 Ex. LECVSWGEN200§ RLRSM

n. MtH 503- pyri dyl met hyl 3, 4- di met hoxyphenyl 2. 45493

513- net hoxﬁl@ﬁ% 562 ami nophenyl 2. 75477 524-pyri dyl met hyl 4- e BRI 2. 24448
533- pyri dyl net hyl 4- am nophenyl 2. 26448 LCVMS conditions are the sane as that
for Table I WD 02/36562 PCT/ USO | /45389 EXAMPLE 54 Preparation of 4-

onopi perazin-1-yl)-1-(phenyl sul fonyl)- 5 benzi m dazol e hydrochl ori de S02C1

EXAMPLE 54

Preparation of 4- (Homopiperazin-l-yl)-1-(phenylsulfonyl) -

5 benzimidazole hydrochloride

N o+ m hm
0y O —

f

()
;\>

(CO,t-Bu),
COz-t-Bu
R HCl N
( > - X )so [ >
N\> Y N\>

A suspension of 4-bromobenzimidazole (42 mmol),
10 homopiperazine (256 mmol) and NaOt-Bu (59 mmol) in dry o-
xylene, under N, is treated with a catalytic amount of
Pd (OCOCH:),-P(t-Bu)s (P/Pd = 4), heated at 120°C for 3
hr, cocled 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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2) HCI A suspension of 4-bronobenzim dazole (42 mmol ), 10 honopi perazi ne
(256 mml) and NaGt-Bu (59 mmol) in dry o- xylene, under N2, is treated
with a catalytic amount of Pd (OCOCH3)2-P(t-Bu)3 (P/Pd = @3],Altc2008d at
120C for 3 hr, cooled to roomtenperature and diluted with water. The
aqueous mi xW@®3¢62extracted with ethyl acetate. The 15 ewOTAShE+BEEL

conbi ned, dried over MJSO4 and concentrated -37 01 AUG 2005 WO 02/ 36562
PCT/ USO / 45389 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 nmol ),

di -t-butyl dicarbonate (4.8 g, 22 mmol) and NaOH (0.8 g, 20 nrnol) in 40%
aqueous dioxang is stirred at roomtenperature for 10 hrs and diluted with

wat er . - The aquEdU@FHX G 81V xFEstdukr wiThe aemydueaiet pueifi et ract s
are conbi ned, firdsid munowa&&pmdt&(?gwqert%%?qugag@ﬁup_to give t-butyl
e.

4- (benzim dazoll- ﬁa-e I.ﬁgggogggerazi ne- 1- car boxyl a A suspensi on of NaH
(3.8 nmol) in¥e)r§%3} G "at 0C, under N2, is treated with t-butyl
4- (benzi mi dazol - 4- Ayiixthoeopf per ftmeilpesariaxyl 8t fhédzigiada dmol ), 15
stirred forg O'qu@rg trz%a];n%gly\n tgi_q:e_r]azu n Slé|.f0n¥)| chloride (0.616 g, 3.5
mmol ), stirfred Tor 16 hours at Foom> u-¥+ dicarbonate (4.8 g, 22 mmol)

and NaOH (0.8 g, 20 mmol) in 40% aqueous dioxane is

stirred at room temperature for 10 hrs and diluted with

water. The aqueous mixture is extracted with ethyl

acetate. The extracts are combined, dried over NaS0O, and

10 concentrated in vacuo to give t-butyl 4-(benzimidazol-4-

yl)homopiperazine-1-carboxylate.

A suspension of NaH (3.8 mmol) in tetrahydrofuran at
0°C, under N,;, is treated with t-butyl 4-(benzimidazol-4-
yl) - homopiperazine-1l-carboxylate (1.1g, 3.5 mmol),

15 stirred for 0.5 hr, treated with benzenesulfonyl chloride
(0.616 g, 3.5 mmol), stirred for 16 hours at room
temperature and diluted with water. The aqueous mixture
is extracted with ethyl acetate. The extracts are
combined, dried over Na,SO, and concentrated in vacuo to

20 give a residue. The residue is purified by flash
chromatography to give t-butyl 4- (1-phenylsulfonyl) -benz-
imida201—4—yl)homopiperazin-1-carboxylate. -

A mixture of the thus-obtained carboxylate in 4N HC1
and dioxane is stirred at room temperature for 2 hrg and

25 filtered. The filtercake is washed with ethyl acetate

and dried in vacuo to afford the title product.
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tenperature and diluted with water. The aqueous m xture 1is extracted with
ethyl acetate. The extracts are conbined, dried over Na2SO4 and
concentrated in vacuo to 20 give a residue. The residue it [Niﬁi%d by
flash chromatography to give t-butyl 4-(1-phenylsulfonyl)-benz-
i mi dazol - MQWPYHSE6opi perazi n-1 -carboxyl ate. A mixture of PREVEHESI®Dbt ai ned
carboxylate in 4N HCl and dioxane is stirred at roomtenperature for 2 hrs
and 25 filtered. The filtercake is washed with ethyl acetate and dried in
vacuo to afford the title product. 91 AUG WD 02/ 36562 PCT/USQ /45389
EXAMPLE 56 Preparation of 4-(4-Benzyl piperazin-1-yl)-1Hindazole H2NT' H2 5
A stirred solution of 4-benzyl-I-(3-fluoro-2- carboxyphenyl)-pi perazi ne
(5.96 g, 20.0 mml ) in di mathylsultgg .QLE é 0 nL) and hydrazine (10 nmL) is
heated 10 at 95C under nitrogen for %ﬁ‘y‘?——-&f he cool ed reaction is diluted
with ether and washed with a m xture of water and saturated aqueous sodi um
bi carbonate. _The organic e S .f ential with water
and brine dritEER2E3EF RS0, ‘a ~~~~~ atettr—racto dFla\#eo-\/—ﬁ'a%residue. 15
The residue is chromat ographed using ethyl acetate as the eluant. The
resulting oil is reconcentrated fromether to give a whi tf:foam which is

N

stirred under hexanes/'e/t_rl@
( ] H,NNH, [N:I

&

A stirred solution of 4-benzyl-1-(3-fluocro-2-

Y
- ./E
z

carboxyphenyl) -piperazine (5.96 g, 20.0 mmol) in
dimethylsulfoxide (10 mL) and hydrazine (10 mL) is heated
10 at 95°C under nitrogen for 4 days. The cooled reaction is
diluted with ether and washed with a mixture of water and
saturated aqueous sodium bicarbonate. The organic layer |
is further washed sequentially with water and brine dried
over MgSO, 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 BNMR.
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overnight. The resulting white powder is isolated by suction filtration
and washed with hexane to give the 20 title conpound 3.11 g, (53%yield),
identified by HNVR. 01 AUR005 WD 02/ 36562 EXAMPLE 57 Prepaﬁsgbﬂ$ of 4-
(4-Benzy|pig§b%g n-1-yl) 1 (phenylsulfonyl)-1Hindazol e hy Wde 5
s02c1 NaH P ¥5625389 A sol ution of 4-(4-

benzyl pi perazin-1-yl)-iHindazole (2.34 g, 8.00 nmol) in é??"ﬁ?ﬁﬁ?ﬁ§|
formam de is treated 10 with 0.48 g unwashed 60% NaH in mneral oil (12.0
mmol of NaH). After stirring under nitrogen for 15 mn, the reaction is
treated with benzenesul fonylchloride (1.53 nlL, 12.0 nmol), stirred for 24
hr at anbient tenperature, treated with saturated aqueous NaHCO3 and wat er
and 15 extracted with ether. The organic layer is washed sequentially with
wat er and brine, dried over MgSO4 and EXgI&nht57ated i n vacuo to give a
residue. The residue is purified by flash chromatography on silica gel
using 1:1 eth I_acet% e: hexanes as eluant to afford the free am ne 20 of
the title conpéard (4285 Rzdor-firph) -df this oil (432 ny,

1.0 mol) is di _Lhﬂ:ﬂulﬂoﬁjri"ﬁfllﬁnﬂudatiﬁ%t S dilobh1 4 RLHCL in ether (1.1
he

nm, 1.1 nan)
ENJ j . HCl

Tz /E
z
z
n
oo
\
z /E
Z

A solution of 4—(4—benzylpiperazin—1—y1)—1H-indazole

(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 organic 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 oil (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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resulting solid is filtered, washed with ether, and dried under vacuumto
provide the title conpound as a light tan 25 solid, np 208-209C, identified
by HNVR and nass spectral analyses. -40 01 AUGW WO 02/ 865486 2005
PCT/USC]/45§§9 EXAMPLE 58 Preparation of 1-(Pheny|su|fon¥l%-4-51-
i per azi nyl ) VOPH%82 i ndazol e hydrochl oride A solution of PCT/US01/45389

| - phenyl sul fonyl -4-(4 -benzyl pi perazin- 10 1-yl)-l1Hindazole (433 ng, 1.0
mol) in 1,2 dichloroethane is treated with 1-chl oroet hyl chl or of or mat e
(0.27 nL, 2.5 mmol) heated at ref lux tenperature for 2 hr, and
concentrated in vacuo. The resultant residue is heated at ref |ux
tenperature in 15 nethanol for 1.5 hr, cooled, concentrated in vacu and
reconcentrated fromether. The resulting tan solid is triturated with
ether and crystallized fromhot '‘ethanol to give the title conmpound as a
tan solid 237 nmy (63% vyield), np 20EXMPLE SBdentified by HNVR and mass 20
spectral anal yses. 01 AUG 2W WD 02/ 36562 PCT/ US01/ 45389 EXAMPLE 59

Preparation (ﬁP;tggihgibghggya?%Qgégégéﬁﬁggqua%4¥kl~éiperazinyl)-1H-

S indazole hydrochloride

NJ]—@ | Y ke

(

z /E
Z
Y

Z, /g
rA

8]

s
) (o]

A solution of 1l-phenylsulfonyl-4-(4-benzylpiperazin-
10 1-yl)-1H-indazole (433 mg, 1.0 mmol) in 1,2-

n
O=n""-

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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(phenyl sul fonyl ) -1H i ndazol e hydrochloride 5 A m xture of 1

- phenyl sul f onyl - 4- pi perazin-1-yl-1H indazole (190 ng, 0.50 mmol) and
K2CO3 (138 ng, 1.0 mmol) 10 in dry acetonitrile is treateﬁgﬁh@B
phenet hyl brom de (0.55 niL,.2.0 mml), heated at reflux te u?ggunder
nitrogen forWwW8.033¢62treated with water and extracted with 5 s
chromat ogr aphed on an SCX colum (Varian SCX 15 Mega Bond Elu % ﬁ%
eluting with ethyl acetate to renbve non-basic organic material and then
with 1:99 triethylamne:ethyl acetate to afford, after concentration,’
the free amne of the title conpound as a slightly yellow oil (198 ny,
89% . The oil is dissolved 20 in ether with a snmall anount of ethanol to
aid solubility and treated with 1.OMHCL in ether. The solution is
concentrated in vacuo and the resulti B¥AMBRESSPid is treated with ether
and suction filtered to afford the title compound as a light tan solid 209
ny, (87@6y|eld) -42 01 AUG 20 MD 02/36562 PCTIUSC1/45389 np 230-232 C

(dec), i dent i f i IRES i1 pdsesa z IAMRIIES160- 72 5
Preparati on of (.ﬂ,hlélgi,ggggf&llyiy_aﬁylﬁi.&azgggl hyggoghfonéleorfpounds

5

A\
—/

() .
O
© O

A mixture of 1-phenylsu1fony1—4-piperazin—1—y1-1H-
indazole (190 mg, 0.50 mmol) and K2CO3 (138 mg, 1.0 mmol)
10 in dry acetonitrile is treated with phenethylbromide

Z

Q
O:m‘z~
Y

(0.55 mL, 2.0 mmol), heated at reflux temperature under
nitrogen for 8.5 h, treated with water and extracted with
methylene chloride. The combined extracts are dried over
MgS0; 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
slightly yellow oil (198 mg, 89%). The 0il 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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.HCl 10 Using essentially the sanme procedures described in Exanples 56-59

and enpl oyi ng the appropriate indazole substrate and suitﬁghgﬁgbyl, al kyl
or acyl halide or arylsulfonyl chloride, the follow ng 8J shown in

Table 1V i ned and identified by NVR and nmass 15 r nal yses.
01 AUG 20 '&69}3}2%6562 PCT/ USO / 45389 TABLE |V Ex. m%n%eﬁﬁ#%?@c 602
(p-fl uorophenoxy) ethyl-phenyl 184-186481 61p-fl uorophenyl - CO (CH2) 3
phenyl - -507 62phenyl - CO CH2 -phenyl 202- 205461

633- phenyl propyl - phenyl 188- 190461 64n- propyl - phenyl 258- 260385.

65benzyl phenyl - CH=CH- 233- 235459 66benzyl p-f | uor ophenyl 240- 241451

67benzyl p- chl orophenyl 238- 239467 68benzyl napht hyl 147-149483

69benzyl p- netthwxagthasd 206229463 défbebzyd Pby (NMR fdnDmerss?2 23281817

,analyses.

EXAMPLES 60-72

5 . :
Preparation of 4-Heteroaryl-l-arylsulfonylindazole
compounds

i 5
[ j EN:] .HCl
N N
Q Q
@\A’N + RyHal + RgSO,Cl > N
N
i ‘sozns
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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met hoxy) phenyl 2-(4,5- 71benzyl di chl oro- 235-237507 thienyl) -

72benzyl p-tol yl 215-217447 0 1 AUG 2M6 WD 02/ 36562 PCT /USO1 /45389 EXAMPLE
73 Preparation of 1-(4-Am nophenyl sul fonyl)-5- piperazin-Ig4yiuclpeosndol e
hydrochloride 5 HZN N H t-Bu®C N L, N O H3CxN Ht-Bu02C O 1) CH Cl

O\y, , H3C &¥Me3682Cl 2) (CO -aBu}, h ~\-- N H PCT/US01/45389
TABLE IV
Ry
()
N
N
SO,R,
Ex L] mp
No. Ry Rg °q 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 .
€5 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- (trifiuoro- 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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HO H2N . HCl A solution of 5-am noindole (6.23 g, 47 nmmol),

bi s(2-chl oroet hyl )am ne hydrochloride (16.8 g, 96 mmol)

triethylamne (19 nL, 141 mol) in butanol is heated a

cooled to roomtenperature and concentrated in vacuo t

t 18@)8@% m8 hour s,

o gi.ve 9.46 g of
5- pi per azi NAY¥¥21 i ndole. A solution of said indole i‘%hélgsé?f/ ?{’89 and
water is 15 treated with di-tent-butyl dicarbonate (11.3 g, 47 mmol) and

pot assi um carbonate (13 g, 96 mmvl). The mi xture is st
tenperature overni ght, the acetone evaporated and the

irred at room
remai ni ng agueous

phase extracted with ethyl acetate. The extracts are dried over MgSO4 and
20 concentrated in vacuo to give a residue. The residue is purified by
flash chronat ography to give 4-(1H i reflpbe ¥3 ) - pi perazi ne- 1- car boxylic

acid tert-butyl ester. A solution of sard ester (60 ny,
tetrahydrofuran is treated with sodi um hydride (30 ng,

concentrat ed

0.2 nmmol) in
-45 01 AUG WO

02/ 36562 PCTipWebht 40388 &fﬁmﬂ&nﬂ@bheﬁﬂsmf&ﬂ)el%%w draghihyl-chl ori de
(25 uL, 0.2 mol), csl aken a roloT_t%nperature or ours an
E& &ECEIB EEGMQE_!% E_ (}&_

acetyl am ngphenyl sul fonyl ) -1 Hindol -5-yl) -piperazine-|

10

15

20

: t-BuOZC\N,\ 0
1) BN(CH,CH,Cl), H3C-C-NH-©—SOZC1
N N
H H
t-BuO,C.
N N
LN N LN \
HCl I
N Z N .HCl
y - %20
S_:O s :
(@] o]
2 (O @
H3C)LN HoN ¢
H

A solution of S-aminoindole (6.23 g, 47 mmol),
bis(2-chloroethyl)amine hydrochloride (16.8 g, 96 mmol)
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-1-yl-
1H-indole.

A solution of said indole in acetone and water is
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 MgS0O, and
concentrated in vacuo to give a residue. The residue is
purified by flash chromatography to give 4-(1H-indol-5-
yl) -piperazine-1l-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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5 carboxylic acid tert-butyl ester. The thus-obtained ester is dissolved in
met hanol, treated with concentrated hydrochloric acid (100 uL), shaken at
60C for 2 hours and concentrated in vacuo to give a residugy H@emsi due
is purified by HPLC to give 10 the title product, 15 ng, identified by HPLC
and nmass sp¥eR/a¢séanal yses (r.t. 2.37 min., MH 357). EXAWeTRS0i/453802 15
Preparation of Piperazinyl -l-arylsulfonyl benzimdazole and indole
conmpounds 1) HN(CH2CH2Cl) 2 2) G 3) R8-SM2C1 4) HCI G= protecting group
20 Using essentially the sane procedures described in Exanple 73 and

enpl oyi ng the appropriate am noi ndol e or am nobenzi m dazole substrate and
sui tabl e aryl sul fonyl chloride reagents, the foll ow ng conpounds shown in

T36 01 AUG 20605 B3P 355590 BATH N Ar5sss T IFRAL RN G Geraidry| (25 ot T
0.2 mmol), shaken at room temperature for 16 hours and
concentrated in vacuo to give 4-[1-(4-
acetylaminophenylsulfonyl) -1H-indol-5-yl] -piperazine-1-

5 carboxylic acid tert-butyl ester.

The thus-obtained ester is dissolved in methanol,
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
N 1) HN(CH,CH,Cl), ENj
>( X 2)G o B( X
Sy — - 0
N ) Rg-S0,Cl .2
H 4)HCl \
SO;Rg
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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LCM5" Rn x. g XxR8M n. MtH No. Posi ti on 745Nphenyl 1. 98343 756Nphenyl 1. 96343
765CHbenzo- 2, 1, 3-t hi adi azol - 4-yl 2. 56400 _
776Nbenzo- 2, 1, 3-t hi adi azol - 4-yl 2. 01401 786N2- br onpphenyl 2. 204206 2008
795Np- br onophenyl 2. 39423 806Np- br onophenyl 2. 34423

815N5- br onotWOE3686/| 2. 33429 826N5- br onot hi en- 2-yl 2. 25429 PCT/US01/45389
835CHp- ( n- but oxy) phenyl 3. 23414 845Np- ( n- but oxy) phenyl 2. 79415 _

856Np- ( n- but oxy) phenyl 2. 73415 865CH5- chl oro-1, 3-di net hyl - 2. 49395

pyrazol -4-yl 875N5-chl oro-1, 3-di nethyl - 1.88396 pyrazol-4-yl 0 1 AUG WD
02/ 36562 PCT/ USA / 45389

TABLE V

N
)
N

SO,Rg
Piperazinyl LcMs?
Ex. Ring
No. Position X Rg Min. M+H
74 5 N phenyl 1.98 2343
75 6 N phenyl 1.96 343
76 5 CH benzo-2,1,3-thiadiazol-4-yl 2.56 400
77 6 N Dbenzo-2,1,3-thiadiazol-4-yl 2.01 401
78 6 N 2-bromophenyl 2.21 423
79 5 N p-bromophenyl 2.39 423.
80 6 N p-bromophenyl 2.34 423
81 5 N S-bromothien-2-yl 2.33 429
82 6 N 5-bromothien-2-vyl 2.25 429
- 83 5 CH p- (n-butoxy)phenyl 3.23 414 -
84 5 N p-(n-butoxy)phenyl 2,79 415
85 6 N p-(n-butoxy)phenyl 2.73 415
86 5 CH 5-chloro-1,3-dimethyl- 2.49 395
pyrazol-4-vyl
87 5 N 5-chloro-1,3-dimethyl- 1.88 396

pyrazol-4-yl
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TABLE V (cont'd) Ex.Piperazinyl LCMS1 Ri ng No. PositionXR8M n. Mi+tH

885N5- chl or o- 3- net hyl benzo- 2.88448 [b] thien-2-yl 01 AUG 2008
896N5- chl or o- 3- et hyl benzo- 3.10448 [b] thien-2-yl
i en-5-yl 2.59418 916N2, 3, - di chl orot hi en-5-yl 2. 77418

905N2, 3-dic rog}shz £
925Np- f | uor ophe yf‘ﬁ. 08361 936Np-f | uor ophenyl 2. 40361 PCT/US01/45389
945Np- et hoxyphenyl 2. 11373 955CH2- napht hyl 2. 92392 966N2- napht hyl 2. 43393

975CHp- (trifl uoromet hoxy) phenyl 2. 97426
985Np- (tri fl uoronet hoxy) phenyl 2. 57427 996Np- (trifluorometh ) h 1 2.54427

oxy p eny 1005CHp-i odophenyl 2. 92468 1015Np-i odophenyl 2. 48469
1026Np- i odophenyl 2. 67469 - 48
TABLE V (cont’d)

N
)
o

SO,Rg
| Piperazinyl o : LCcMs?
Ex. Ring
No. Position X Rg Min. M+H
88 5 N 5-chloro-3-methylbenzo- 2.88 448
[blthien-2-yl
89 6 N 5-chloro-3-methylbenzo- 3.10 44s8
[bl]thien-2-yl
90 5 N 2,3-dichlorothien-5-yl 2.59 418’
91 6 N 2,3,-dichlorothien-5-y1 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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D 1 AUG WD 02/ 36562 PCT/ US01145389 EXAMPLE 103 Conparative Eval uation of
5-HT6 Binding Affinity of Test Conpounds 5 The affinity o@ testﬁgﬁnpounds
for the serotonin 5- HI6 receptor is evaluated in the foll i ner.
Cultured Hel a cells expressing human cl oned 5-HT6 receptors are harvested
and centri YQ&HB6AE2 | ow speed 10 (1,000 x g) for 10.0 nin POI/PEREHBt he
culture nedia. The harvested cells are suspended in half volune of fresh
physi ol ogi cal phosphate buffered saline solution and recentrifuged at the
sane speed. This operation is repeated. The collected cells are then
honogeni zed in ten 15 volunmes of 50 MM Tris. HC1 (pH 7.4) and 0.5 nM EDTA.
The honobgenate is centrifuged-at 40,000 x g for 30.0 mn and the
precipitate is collected. The obtaigggégg@iqb3is resuspended in 10 vol unes
of Tris.HClL buffer and recentrifug me speed. The final pellet
I's 20 suspended in a small volume of Tris.HC1 buffer and the tissue
protein cont etlomptrdel 68 Mwerhd i quustﬁwefsiﬂaz.?%_ Afﬁqlil[% of BQygne Serum
Albumn is us€d as the standard 1n the proterm de ding to
t he nethod. de&eFPBEBRIEN Lowy et al., J. Biol. Chem, 193:265 25 (1951).
The vol unesof the suspended cell nenbranes is adjusted to give a tissue

protein concentration of 1.0
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 ull To
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ng/ M of suspension. The prepared nenbrane suspension (10 tines
concentrated) is aliquoted in 1.0 m volunmes and stored at -70 C unti
used in subsequent binding 30 experiments. Binding experi BdnABG 2008
performed in a 96 well mcrotiter plate format, in a total volune of 200

pl. To -49WQomdSMO 02/ 36562 PCT/ USA / 45389 each wel | | $cRAREH,s54He
followng mxture: 80.0 | of incubation buffer made in 50 nM Tris. HC1
buffer (pH 7.4) containing 10.0 nM MyCl2 and 0.5 mM EDTA and 20 yl of

[3H -LSD (S.A., 86.0 G /nmmol, available from Anersham Life 5 Science), 3.0
nM The di ssociation constant, KD of the [3H LSD at the human serotonin
5-HT6 receptor is 2.9 nM as determ ned by saturation binding with

i ncreasing concentrations of(iSFﬂLSD The reaction is initiated by the
final additiofi2ef Mebl olpladded jitha doddopngi ikt woe NABEEG]f iocf bi nding is

measured in tmﬁc@b@@%@%ﬁfé@ rRdeMiREERi Hl%h'?Pié‘ HO G 5 C(rpgip g?zaﬂ(efor

added in 20.0 | . vol une. he reaction I s | owed t o roce
120 min at roSARtEHR% d‘rQeO M WeCdn QIFCFTEO & E@G‘Adan%zbl ghndfrecept or

conplex is fltﬁﬁnemrof an,aggbove fi I h a Fi mat e(r)
196 Harveai] The bo(LSnd cor%pl gx %éﬁ%ﬁ cér};a%lawflg tfgrogd'ﬁég{gh ]ll‘lo){/%d to
air dry anhd TFEERSR)i oactd Wiy The AAESQFiREion £amatiamtd Ko of the

[

*H]LSD at the human serotonin 5-HT6 receptor is 2.9 nM,
as determined by saturation binding with increasing
concentrations of [*H]LSD. The reaction is initiated by
the final addition of 100.0 pul of tissue sSuspension.

10 Nonspecific binding is measured in the presence of 10.0
#M methiothepin. The test compounds are added in 20.0 pl
volume.

The reaction is allowed to proceed in the dark for
120 min at room temperature, at which time, the bound

15 ligand-receptor complex is filtered off on a 96 well
unifilter with a Packard Filtermate® 196 Harvester. The
bound complex caught on the filter disk is allowed to air'.
dry and the radioactivity is measured in a Packard

® L] . »
TopCount™ equipped with six photomultiplier detectors,

20 after the addition of 40.0p1 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-HT6 receptor is defined as

25 the total radiocactivity bound less the amount bound in
the presence of 10.0uM unlabeled methiothepin. Binding
in the presence of varying concentrations of test
compound is 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 ICsy and
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TopCount (r) equi pped with six photomultiplier detectors, 20 after the
addition of 40.0L Mcroscint(r)-20 scintillant to each st‘ﬁag)m wes | . The
unifilter plate is heat-sealed and counted in a PackardTopCount(r) with a
tritium efW?&jzsnéy of 31.0% Specific binding to the 5-HI6 receptor is
defined as f8%total radioactivity bound Iess the amp&RTUSBNIT% n  the
presence of 10. OM unl abel ed net hi ot hepin. Binding in the presence 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 log % bound versus | og concentration of test compound. Nonli near
regression analysis of data points with a conputer assisted program

Prisn(r) vyiel desle bt fathes 165 eand ¢ 90\4%92&43@156@5%3‘2@ qe/néé389 the

Ki val ues of teﬁt porrpounds wi th 95% confidence |limts. I'near regression
line of data pbthtsSis? JHOEREIrePFBRF PR chitehe ] Gabavrpitssiglet er mi ned

and the Ki val p[BotttSedj,etﬁfom whdchasRe t@QNvhDge f b | AWSIGiSRWRLHANEHe D K
ICsO/ (1 + L/&( \ﬁlnere L.is the c rgentratl on of the radi oactive Ti gand
used and KD is it K& 4F s%ﬁc?ﬁ??’é‘?ﬁlﬁfﬁ 2gfd FPornEbei fahtewing aavetiesept or,
bot h expressed |n nM Using thig; a%a;csothe(jal Im'\mpng Ki values are 10
determ ned an 0 red t hose val ues obt ai representative
conpounds kno%ﬁ?%@}er%sntg?‘ Faf 8“'5??%%@1‘?% of ' hE rakiohERLLE 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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the 5-HT6 receptor. The data are shown in Table VI, below TABLE VI Test
Conpound5- HT6 binding Ki (Ex. No.)(nM 11.0 22.0 31.0 415.0 51.0 1424.0
186.0 2756.0 TABLE VI (cont'd) Test Conpound 5-HT6 bi ndi ndd KiAUG 208 No.)
(nM 30 220.0 33 45.0 -51 01 AUG 208 WD 02/ 36562 PCT/ USO /45389 3515.0

363. 0 3759.W0 8BBQ PCT/US01/45389
35 15.0
36 3.0
37 59.0
38 5.0
40 4.0
41 7.0
42 4.0
43 7.0
44 1.0
46 5.0
47 6.0
48 14.0
49 10.0
50 17.0
51 7.0
52 25.0
53 4.0
57 14
58 0.3
59 1.0
60 306
61 3.0
62 12
63 6.0

TABLE VI (cont’d)

Test Compound 5~-HT6 binding Ki
(Ex. No.) (nM)
64 2.0
65 172
66 84
67 87
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404.0 417.0 424.0 437.0 441.0 465.0 476.0 4814.0 4910.0 5017.0 517.0 5225.0
534.0 5714 580.3 591.0 60306 613.0 6212 636.0 TABLE VI (cog;'me st
Conpound5- HT6 binding Ki (Ex. No.)(nM 642.0 65172 6684 67 ‘

WO 02/36562 PCT/US01/45389

68 14

69 116

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, tﬁe
compounds of the present invention have a high degree of
affinity for the serotonin 5-HT6é receptor sub-type.

5 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
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bi ndi ng Ki O ozapi ne6. 0 Loxapi ne4l.4 Bronocriptine 23.0 Mkhiaughees ns. 3

M anserind44.2 O anzepi nel9.’5 As can be seen fromthe results set forth
above, the WO 02/36562 PCT/US01/45389

receptor when compared to their affinity at the 5-HT7
receptor.
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conmpounds of the present invention have a high degree of affinity for the
serotonin 5-HT6 receptor sub-type. 5 Although two of the conparison
conmpounds (cl ozapine and nethiothepin) have simlar 5-HT6 receptor

affinity,

i nventi on.

they do not have the selectivity of the conpounds-
The exanpl es di scl osed above denonstrate up to 50-

selectivity for the 5-HT6 -53 01 AUG 206 WD 02/ 36562 PCT/ US01/ 45389
recept opr ARy, conpared to their affinity at the 5-HT7 receptor. 0 1
2096 CLAWS—I. A conpound of formula I (1) wherein Ais C,  CR10 or
rN, Yis CR? or Nwith the provisos (i) that when X is N,
must be CR7 and (||)

is CR11 o

(C1-Co6al k
cycl ohete
sane or

oxy) car

di fferent,

ony

wherein

A
X
Y

is
is

is

&hgem esent

A UG
N; X
then Y

"g;oggaagﬂf &Oﬁnﬁ“ﬂ]’\é is H (Cl-C6al kyl) carbonyl,
y

C2- Coal kenyl, C2-C6al kynyl , or
r oal kyl group each optionally substituted by 1-3 substituents, the

sel ected fron1halggen,R?itro, cyano,
2

C, CRy9p or N;

CR;; or N;

CR; or N with the provisos (i) that when X is
N, then Y must be CR; and (ii) one of X and Y

is N;

R; is H, (Ci-Cgalkyl)carbonyl, (C;-Csalkoxy)carbonyl,

or an C;-Cgalkyl, C,-Cealkenyl, C,-Cgalkynyl,or
cycloheterocalkyl group each optionally
substituted by 1-3 substituents, the same or
different, selected from halogen, nitro, cyano,
thiocyanato, cyanato, hydroxyl, C.-Cealkyl, Ci-
Ce¢haloalkyl, Ci-Csalkoxy, C;-Cshaloalkoxy, amino,
C1-Cgalkylamino, di- (C;-Cesalkyl)amino, formyl,
(C,-Csalkoxy) carbonyl, carboxyl, C;-Cralkanoyl,
Ci1-Ce¢alkylthio, C;-Cgalkylsulphinyl, C;-
Cgalkylsulphonyl, carbamoyl, (C;-Csalkyl)amido,
phenyl, phenoxy, benzyl, benzyloxy, heteroaryl,
cycloheteroalkyl or Cs-C;cycloalkyl; said
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t hi ocyanat o, cyanato, hydroxyl, Cl-C6al kyl, Cl- C6hal oal kyl, Ci1-C6al koxy,
Cl- C6hal oal koxy, am no, C1-C6al kyl am no, di- (Cl-C6al kyl) am no, fornyl,
(C2- C7al koxy) carbonyl, carboxyl, C2-Cral kanoyl, Cl-C6al kylth{id4, Aug 2008
Cl- C6al kyl sul phi nyl, Cl1- C6al kyl sul phonyl, carbanoyl, (Cl-C6al kyl) am do,
phenyl, phenoxy, benzyl, benzyl oxy, heteroaryl, cycloheteroal kyl or

C5- C7cycl oal kyl ; said 55 01 AUG 2000 phenyl, phenoxy, benzyl and benzyl oxy

groups being opti onalljnérgubstpﬁéﬁcgq, b)bé}fgg,lorarm)r&rpj 1482 d i ng the
same or different: halogen, nitro, cyanog, thi ocyanato cyanat o, hydr oxyl ,
Cl- C6-al kyl , Cl- C6- al RSHNI @fd@naéé-yma&&atlt%ﬁd)@y 518 Ky | MO LG,

Cl- C6- al kyl am no, di - t(h%l-foQQcﬁh )38 Hamd Ui £ fedrdntd] kavsagbonyl
car boxyl, C2-C, -al kanoyl, O -C6-alkylthio, Cl-C6- alkylsulphinyl,

Cl1- GBal kyl sul phonyl , é%ﬂ{bdfé?mﬂ}’ancm té@-%mad:rﬁ'ddryamatr@l, |1’§/'C13F<1?ﬁé3nyl
(A -C6) alkyl, pyri dylc (6l- o)yl kyl-@r a1k6k9nyh£a%ccﬁé9'al<1wm§é oup each

optionally subst it ut ed by one or nobre of | ow ng the nme or
di fferent: hal ogen, nial®CicFanadlkyl hi aeyamat @ -Gyaskydamhiypdn odyl- (Ci-

Cl- C6- al kyl, Cl1- C6- ald<o§y_(,§gﬂ§1%&gﬁ CGI—gHKl%y, 2—a<|:70a(%ko%_/caalll%’3ny1 ,am no,

Cl1- Co6- aIkyIan1no di
carboxyl, C;-Cy- alkanoyl C1-C¢-alkylthio, C;-Cg-

alkylsulphinyl, C;-Cgalkylsulphonyl, carbamoyl,
C1-Cs-alkylamido;

or R: is a phenyl (C;-C¢)alkyl, pyridyl (C;-Ce)alkyl or
thienyl (C;-Cq) alkyl group each optionally
substituted by one or more of the following the
same or different: halogen, nitro, cyano,
thiocyanato, cyanato, hydroxyl, C;-Cg-alkyl, C;-
Ce-alkoxy, haloC;-Cs-alkoxy, haloC;-C¢-alkyl,
amino, C;-Cg-alkylamino, di-(C;-Ce-alkyl)amino,
formyl, C,;-Cralkoxycarbonyl, carboxyl, C;-C;-
alkanoyl, C;-Cg-alkylthio, C;-Cs-alkylsulphinyl,
Ci-Ce¢alkylsulphonyl, carbamoyl, C;-Cg-
alkylamido, phenyl, phenoxy, benzyl, benzyloxy,
cycloheteroalkyl or Cs-Cr;cycloalkyl groups;

R2, Rs, R4, Rs and Re¢ are each independently H,
halogen, OH or an optionally substituted C;-
Csalkyl group;

R; and Ri;; are each independently H, halogen or an
Ci-Csalkyl, aryl, heteroaryl or C;-Csalkoxy
group each optionally substituted;

Rg is an C;-Cesalkyl, aryl or hetercaryl group each
optionally substituted by 1-3 substituents, the
same or different, selected from halogen,
nitro, cyano, thiocyanato, cyanato, hydroxyl,
Ci-Cgalkyl, Ci-Cghaloalkyl, C;-Csalkoxy, C;-
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formyl, C2-C, al koxycarbonyl, carboxyl, C2-C7- al kanoyl, Cl1-C6-alkylthi o,

Cl- C6- al kyl sul phi nyl, C1-C6al kyl sul phonyl, carbanoyl, Cl-C6- al kyl am do,
phenyl, phenoxy, benzyl, benzyl oxy, cycloheteroal kyl or C5-Q@ ¢ymicoaioky!
groups; R2, R3, R4, R5 and R6 are each independently H, halogen, OH or an
optionally substituted Cl- C6al kyl group; R7 and R11 are each independently
H, hal ogen or an Cl-C6al kyl, aryl, heteroaryl or Cl-C6al koxy group each

Optiona: : y Sugstitut egg%@ohgk@ﬂ%plaﬁ@ﬁbkytl cﬁ;r—cmlkyqranhme]toe;2I @dr-ylic,gr oup each
optionally substitute 1 substi tuent t he ne or, different
sel ected from hal ogenC GaikYibamé99no OFWYicyéﬁaﬂ& SPINACE TR oxy

Cl- Ceal kyl, C1- C6haI0@bEwoxy$ @gabkgywanéyl5630cla3k§a&ﬁlg$hgloalkoxy
am no, Cil- C6a|ky|an1no (Cl- Coeal am_no, faqrny (C2- Cral koxy)

carbonyl, carboxyl, G%QE#XFEHﬁBVPnYEE @%ﬁﬁqaﬁhﬂ%%ylgéPnyéﬁalkylsulphlnyl

C1- C6al kyl sul phonyl , G, (ClelEBbKY] amidslo, pibefy) ,p
benzyl, benzyl oxy, heteroaryl, cycl.oheteroal kyl or C5- C7cyc|oa| é sltsaid

phenyl , phenoxy, benz?ﬁnzdﬁd_$@m£ML9§V PSS OFEYly SMGIahs ituted
by one or nore of thec&°k¥°@%é¥bi$§ikyl, said phenyl, phenoxy, benzyl

and benzyloxy 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;-
Ce-alkoxy, haloC;-Cg-alkoxy, haloC;-Cg-alkyl,
amino, Ci-Cg-alkylamino, di- (C;-Cg-alkyl)amino,
formyl, C;-Cralkoxycarbonyl, carboxyl, C;-C;-
alkanoyl, C;-Cg-alkylthio, C;-Cg-alkylsulphinyl,
Ci1-Cgalkylsulphonyl, carbamoyl, C;-Cg-
alkylamido;

Ry is H, halogen or an C;-Csalkyl, C;-Cgalkoxy, Cz-
Csalkenyl, aryl or heteroaryl group each
optionally substituted;

Rip 18 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;

wherein ‘optionally substituted’ for any of the
variables Ry, Ri3, Rs, Rs, R¢, R7, Ry, Rip and Ry
means optional substitution by 1-3
substituents, the same or different, selected
from halogen, nitro, cyano, thiocyanato,
cyanato, hydroxyl, C;-Cgalkyl, C;-Cghaloalkyl,
C,-Cgalkoxy, Ci;-Cghaloalkoxy, amino, Ci-
Ce¢alkylamino, di- (C;-Cealkyl)amino, formyl, (Ci-
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same or different: hal ogen, nitro, cyano, thiocyanato, cyanato, hydroxyl,
Cl- C6-al kyl, Cl1- C6-al koxy, hal oCl- C6-al koxy, hal oCl-C6-al kyl, am no,

Cl- C6- al kyl am no, di- (Cl-C6-al kyl) amno, fornyl, C2- C?alko ‘fﬁbeqﬂﬁ
car boxyl, C2-C7- al kanoyl, C1-C6-al kylthio, Cl-C6- al kyl sul phin

C1- C6al kyl sul phonyl, carbanoyl, Cl-C6- al kylam do; RO is H, haI ogen or an
Cl- Coal kyl, Cl1-Co6al koxy, C2- C6al kenyl, aryl or heteroaryl group each

optional Iy substituted:,aRk®xyg daLrbGﬂyqr @I&x%@t:dygnahzyc?ém@éﬁéﬂ edo, -
Cl- C6al koxy group; mis_an_integer 3;, nis or an integer of

1, 2 or 3; and ---- é{fraé%‘é(ﬁtt?lé"sﬁng?ealﬂﬁﬂomb}mhl%hbl%L'bond wher ei n
‘optionally substit ut efa1ken sany hgbthecagﬁhh@ghes E@ C fy-aﬁgaoF@ R7,
u

R9, R10 and R11 neans optlonal substltutlon by ent's, the sane

or different, selected®R9 Mo RISYSH, hanzyl c;}%ﬁsz,yltwmmﬁaﬁ@aric&anat 0,

hydroxyl, Cl-Céal kyl  Gerial oalduly) &1-@BealkoxyoabhyPohal oal koxy, ari no
Cl- Coal kyl am no, c%éi Coal kyl) anlno (ﬂgrny? ?%2 7' 01AUG 20 C7al koxy)

car bonyl , carboxyhuiCQ Cral kanoyl, C1-
wherein ‘cyclohetercalkyl’ designates a 5-7 membered
cycloalkyl ring system containing 1 or 2
heteroatoms, the same or different, selected

5 from N, O or S and optionally containing one
double bond;
wherein ‘aryl’ designates a phenyl or naphthyl
group; and
wherein ‘heteroaryl’ designates a 5-10 membered
10 aromatic ring system containing 1, 2 or 3
heterocatoms, the gsame or different, selected
from N, O or S;

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;, Rz, Ry, R; and R; are H.
5. The compound according to any one of claims 1

to 4 wherein R; is H or a C;-Cgalkyl or cycloheteroalkyl
group each optionally substituted.

58



Céal kyl t hi o, d -C6al kyl sul phinyl, Cl1- C6al kyl sul phonyl , carbanoyl,

(C1- Coeal kyl ) am do, phenyl, phenoxy, benzyl, benzyl oxy, heteroaryl,

cycl ohet eroal kyl or C5-Cr7cycloal kyl; 5 10 and wherein ‘cycloagtﬁgfahbyl'
designates a 5-7 nenbered cycl oal kyl ring systemcontaining 1

het eroatons, the sane or different, selected fromN, O or S and optionally
cont ai ni ng one double bond; wherein “aryl' designates a phenyl or naphthyl
group; and vvhereien. " hetles aasibourtt d et ®Sh R 10 IBRIPET St o &F QBE )G 1 NY
systen1cont ibning 1, 2 or 3 heteroatons the sane or different, selected
fromN, 0 or é%OQP;ﬂﬂﬂ HetetRd @1y acceptable salt thereof. 2. The
conpound accordlng to claiml1l wherein Ais Nand mis 2. 3. The conpound
according to c&) n11 or claim?2 wherein R8 is an optionally substituted

phenyl group: aﬁ:rmrnﬁwltrvlmyldﬁbmdaﬂ@em 1 to 3
wherein R2, 1R3<,pri%4wy1%511m 1@ex%zﬂ;h%-%ﬂ QHngd, ALL r%' tng tol E“ly one
‘et er oal ky

of cl ains 1 to 4 wherein |s 1- C6al kyl or cyc
1-[(2- bromophenyl)sulfonyl]—6 plpera21n l-yl-1H-indazole;

1 [(4—bromophenyl)sulfonyl]—5—p1pera21n-1—yl—1H—1ndazole;

1—[(4—bromophenyl)sulfonyl]-6—piperazin-l—yl-lH-indazole;

1 [(5—bromothien—2—yl)sulfonyl]—S—piperazin—l—yl—lH—
indazole;

—[(5—bromothien-2—yl)sulfonyl]—6—piperazin—1—yl—1H—

indazole;

1—[(4—fluoropheny1)sulfonyl]—S-piperazin—l—yl—lH—
indazole;

1-[(4-fluorophenyl)sulfonyl]-6-piperazin-1-yl-1H-
indazole;

methyl 4-[(5-piperazin-1-yl-1H-indazol-1-

vl) sulfonyl]lphenyl ether;
1—phenylsulfonyl-4—(4—propylpiperazin—1-yl)—1H—indazole;
1-phenylsulfonyl-4-piperazin-1-yl-1H-indazole;
l-phenylsulfonyl-4- (4-phenethylpiperazin-1-yl)-1H-

indazole;
l—phenylsulfonyl—4—[4—(3—phenylpropyl)—piperazin-l—yl]-

1H-indazole; and

the pharmaceutically acceptable salts thereof.

7. Use of a compound as claimed in any one of
claims 1 to 6 in the manufacture of a medicament for the
treatment of a disorder of the central nervous system
related to or affected by the 5-HT6 receptor in a
patient.
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group each optionally substituted. 58 01AU&R 6. The conpound according to
claim1l selected from the group consisting of:

1- (phenyl sul f onyl ) - 5- pi perazi n-1-yl -1 H i ndazol e; 01 AUG 2008
1- (phenyl sul f onyl ) - 6- pi perazi n- 1-yl -1 H-i ndazol e;

(2- bronmophenyl ) sul f onyl ] - 6- pi per azi n-1-yl - 1Hi ndazol e;

(4- bromophenyl ) sul fonyl | - 5- pi per azi n-1-yl - 1H i ndazol €;

(4- br omophenylg.sul fumyy ldcdomi ey azd el -7 RiHddazp! £ 4 ;

(5- bronot.hj en- 2- H)s | f onyl fggineraan-l-Hﬁngiruﬁ%&ﬁeglsorder

( 5- br onot'i é‘n-m?-%/q )éﬁ%‘?ﬁﬁ{ﬂ% Bt sEvadimordar |ax dagtizolee

(4-f 1l uor eikemdersul fonyl ] - 5- pi perazin-1-yl -1 H indazol e;

(4-fl uorophenyl)sul fonyl]-6-pi perazin-1-yl-1H indazol e; nethyl

(5-pi perazi n-1-yl -1Hindazol -1- yl)sul fonyl]phenyl ether;

henyl sul f onyl v4- ( 440 I RELRZ I [y ' Ql e;_. .

- phenyl sul f.onyl - 4- pi eraE%%???ﬁf%rﬁ?i%ﬁé?%]?ﬁwﬂgy%Q% aid disorder

1- phenyl sul f&nyPch4zep Py sigpaiessient- yl ) - 1H i ndazol e;

1- phenyl sul f onyl - 4-[ 4- ( 3- phenyl propyl ) - pi perazin-1-yl]- 1Hindazol e; and
t he pharmaceutically acceptable salts thereof.

-
- [
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-
-
- [
-1
-
-p
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10. Use according to claim 8 wherein said cognitive

disorder is a neurodegenerative disorder.

11. Use 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 1I:




7. Use of a conpound as clainmed in any one of clains 1 to 6 in the

manuf acture of a medi canent for the treatnent of a disorder of the central
nervous system related to or affected by the 5-HT6 receptor hq gu mi ent .
59 01 AUG 8. Use according to claim7 wherein said disorder 1Is ?m or

di sorder, anxiety disorder or cognitive disorder. 9. Use according to
claim?7 wherein said disorder is schizophrenia or depression. 10. Use
according to claim8 wherein said cognitivgr) disorder is a

neur odegener ati ve disorder. 11. Use according to claim 10 wherein said
neur odegener at i ve" it 5ot et i ¥/ AY z i Bz sReli sRas&sor Re PaRki faon’ Be di sease.

12. A phar maceut irgl RepyPRSi &i&Mawhi ch geaPLi S&éffne@hﬁﬁ"@fﬂ%i gally
accept abl e carr& er and_a conmpound ©of  forrmula | or a pharnmaceutitally
accept abl e s iy whikcle | comREL 398 2oRe vk tiie cfal hewingo 6. 13. A
met hod for the preparation of a conpound of fornmula I: SO2R8 60 01 AUG

2006 (1)

i) reacting a compound of formula:
R, /G
Rs N
s, ~(CRsRg)m
R4 A//

e

(Rg)n H

wherein the dotted line, n, m, R,, Ri, 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:

RBSOZ—

wherein Rs is as defined above, and if required
removing the protecting group G to give a compound of
Formula I wherein R; is hydrogen;

or

ii) reacting a compound of formula
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4
wherein A X, Y, Rl, R2, R3, R4, R5, R6, R7, R11, Rai R9, R1I0O, m n and
---- are as defined in claim1l; said nethod which conprises one of the
following: i) reacting a conmpound of formula: wherein the dotted |ine, n,
m R2, R3, R4, R5, R6, R9, X, Y and A are as defined above and Gis a
protecting group, with a suphonyl ating agent containing thej ¢rapgr2008$:8S02
wherein R8 is as defined above, and if required renoving the protecting
group Gto give a conmpound of Fornula | wherein RL is hydrogen; or ii)
reacting a conmpound of formula 61 01 RAUG 2086 R2 5 6m wherein the dotted
line, n, m R, R2, R3, R4, R5, R6 Y and A are as defined above,
with a sul phonylating agent contati ng the group RBSO2 wherein R8 is as
defined above, to give a conpound of X{or bﬂdﬁb ; or iii) reacting a
conpound of formula | wherein RL ig/ h 6gen wth a conmpound of fornula:

wherein the dotted line, n, m, R;, R, Rs, Rs, Rs, Reg,
Rs, X, Y and A are as defined above, with a

sulphonylating agent containing the group
RgSOz_

wherein Rg 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
CRyp in which R,y 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;p is optionally substituted alkoxy;

or
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wherein RL is as defined above (excepting hydrogen) and L is a suitable

| eaving group, e.g. halogen or SMe to give a corresponding compound of
formula I; or iv) alkylating a conpound of formula (I) wherein Ais CR10
in which Riois OHwith an alkylating agent containing the gdoays 28wher e
Ra is optionally substituted alkyl to give a conpound of formula (1)
wherein R10O is optionally substituted al koxy; or 62 (c)1 AUG 2110 v)

converting @)Conp%m\r@{-ti@gm& ac&&@o@ﬁal RE afor@aChi Vi )suhstihygent group
to a dlfferent cogp ormul a | g
eactl su stltuent group to a different compound of

formula I.
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