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I NVENTI ON Ser ot oni n (5- Hydr oxyt rypt am ne) ( 5- HT)
receptors play a critical role in many physiol ogi cal
and behavioral functions in humans and ani mals. These
functions are nediated through various 5-HT receptors
di stri buted throughout the body. There are 10 now
approximately fifteen different human 5-HT receptor
subtypes that have been cloned, many with
wel | -defined roles in humans. One of the nobst recently
|dent|f|ed 5- HT receptor subt pes |s the 5- HT6
BOCYGL.¥l:~3 () NRAZOLES AS h-HYE OBTRYPTAMINE-6
(l\/bnsrm F. J. Shen Y.; WeANDS P Hanblin, M W
Mol ecul ar Pharrracol ogy 1993, 43, 320- 327) and
subsequently from human tissue (Kohen, R ; Mtcalf, M
A.; 15 Khan, N.; BXCKGROUND BXNFSTHE INVIEENTION bl ey, D. R
Jour nal of Neurochem stry 1996, 66, 47-56). The
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There are many potential therapeutic uses for 5-HT6 ligands in humans
based on direct effects and on indications from available scientific studies. These

studies include the localization of the receptor, the affinity of ligands with known in
vivo activity, and various animal studies conducted so far.

One potential therapeutic use of modulators of 5-HT6 receptor function is in
the enhancement of cognition and memory in human diseases such as
Alzheimer’s.The high levels of receptor found in important structures in the forebrain,
including the caudate/putamen, hippocampus, nucleus accumbens, and cortex
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suggest a role for the receptor in nmenory and
cognition since these areas are known to play a vital

w0 eioe/07a243renory (CGerard, C.; Martres, M-P.; LREBUSHN4/003926
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K.; Mquel, MC.; Verge, D.; Lanfuney, R ; Doucet,

E.; Hanon, M; El Mestikawy, S. Brain Research, 1997,

746, 207-219). The ability of known 5-HT6 receptor
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Reviews in Pharmacology and Toxicology 2000, 40, 319-334).

Further, recent in vivo studies in rats indicate 5-HT6 modulators may be
useful in the treatment of movement disorders including epilepsy (Stean, T.;
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useful in the treatnent of novenent disorders
i ncluding epilepsy (Stean, T.; -2 WO 2004/074243

wWEMANE2@0D4/ 003926 Rout | edge, C.; Upton, N. BrCT/US1904/003926

Jour nal of Pharmacol ogy 1999, 127 Proc. Suppl enent
131 P and Routl edge, C.; Bromdge, S. M; Mss, S. F.;
Price, G W; Hrst, W; Newran, H; Rley, G;
Gager, T.; Stean, T.; Upton, N ; Carke, S E.;
BiootedgeAC.;Mpt@r, iN. iBsiish daumal of dthaPhaeakegyolosgy 12080¢.
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It is a feature of this invention that the compounds provided may also be used

to further study and elucidate the 5-HT6 receptor.

SUMMARY OF THE INVENTION

The present invention provides a compound of formula |



(CR6R7)n (R5)p SR 2 NN (RI)mR3 (1) wherein 5
AisC, CR8orN, R is H halogen, CN, COR9, 0002Rlo,

WORBRN24243CONR12R13, SO, ' R14, NR15R16, OR17 orPEI/US2004/003926
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Cl- C6al kyl, C3-Crcycl oal kyl, aryl or heteroaryl group
each optionally substituted; R2 is an optionally
substituted C, -C6al kyl, C3-Crcycloal kyl, aryl, or
heteroaryl 10 group or_an optionally substituted 8-
to 13- menbered bicyclicRgr tricyclic ring system
having a N atom at the bm-egehead and optionally
containing 1, 2 or 3 add¢itio et eroat ons sel ect ed
fromN, O or S; R3is pxor %zﬁﬁalkyl,

C3- C7cycl oal kyl , arﬁkhor\ﬁﬁ roaryl gogup each
optionally substituted; 15 RANA r a Cl-C6al kyl or
C3-Cr7cycl oal kyl group each gpt\ offjal | . substituted;

R5, R6 and R7 are each i ndepgnde Iy/ﬁ or a Cl-C6al kyl
or C3-Cr7cycl oal kyl group eaghe ptid?ally substi t ut ed;
mand p are each independeptly an integer of 1, 2 or

3; nis an integer of 1 or 2; 20 R8REs H, OH or an
optionally substituted Cl-CBaUkoxy group; R9, R10, R11
and R17 are each independently H or a Cl-C6al kyl,

C2- Coal kenyl , C2- Coal kynyl , C3-Cb6eycl oal kyl

cycl ohsb@etal kyl , aryl or heteroaryl group each

opti ongld ¢ shrbstntuted; R12, R13, R15 and R16 are each
i ndependently H or_an optionally substituted 25

C1- CaalrkigiH, dialogen deN FEORaCRaiodr Osklis ARREE:: #R e
t aken toget NP‘%RWV’?FQZ b{%cg-_tjgnﬂkrilpcéﬂbgmlobmﬂ}’a@[& heteroaryl

attached to form ] wered -4
group each optionally substituted;

R; is an optionally substituted C4-Csalkyl, C5s-C;cycloalkyl, aryl, or heteroaryl
group or an optionally substituted 8- to 13-membered bicyclic or
tricyclic ring system having a N atom at the bridgehead and optionally
containing 1, 2 or 8 additional heteroatoms selected from N, O or S ;

R; is H or a C4-Cgalkyl, Cs-C,cycloalkyl, aryl or heteroaryl group each
optionally substituted,;

R.is H or a C4-Csalkyl or C5-C,cycloalkyl group each optionally substituted;

Rs, Rs and R; are each independently H or a C;-Csalkyl or C5-C;cycloalkyl
group each optionally substituted;

m and p are each independently an integer of 1, 2 or 3;

n is an integer of 1 or 2;

Rg is H, OH or an optionally substituted C;-Csalkoxy group;

Ro, R1o, R11 and Ry7 are each independently H or a C;-Cealkyl, Co-Cealkenyl,
C»-Cgalkynyl, Cs-Cecycloalkyl, cycloheteroalkyl, aryl or heteroaryl
group each optionally substituted;

Rz, Ria, Ris and Rys are each independently H or an optionally substituted

C;-Calkyl group or Ry; and Ry3 or Rysand Ry may be taken together
with the atom to which they are attached to form a 5- to 7-membered
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C2- Cbal kynyl, C3-Cb6eycl oal kyl cycl ohet er oal kyl ,

aryl or heteroaryl group each optionally substituted;

5 R18 is Hor a Cl-C6al kyl, C2-C6al kenyl,

C2- Coal kynyl , C3-Crcycl oal kyl, cycl ohet eroal kyl, aryl

or heterar Qgﬂig [

0 or an |n%Hé1 er 98&@%8%@% r%&regﬁgﬁ%y%&%dgv&né NFse
bond or a d®wHe bond; or the stereoi sones thereof or

the piar isercCuCdil) Go-GeatiEapyh ey Gecudpalkyly The
present iny Bﬁ)hgl;é C?Ju?yP RL%Yhé&%Foa?ﬁ"gF@fﬂﬁe&H ﬁtionallysubstituted;

COﬁpOSItIOﬂ treatnent

ner vo s iy e G i Geslkille Ps-Cotiaml |G dikgart PFLavctorkyE

| NVE ¥R PSR dREopiohaily dliBtituted:;
rece%%%éoﬁ)ﬁlmﬁfa%wg%@'r@éceﬁg éﬁ‘gpt rs t(lnuge
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wi de ran din

psychiatr ,ré){:egbst?g@a@%hhﬁ{g(&{aﬁt&%lrbgﬁd%edl stribution

ithe sterepidgnnagsihaeest et thenphatmeaseylicptly reqpiable palisrtegrecf.n

new c hodsGrldtopiehibRAs udétlinn th
or af?lg%%ﬁg&stw P%@égogﬁ’g@%%g?ﬁ?f?cgant effpg)r%tls a?e nme
Hesatrgemtend centeal ngrigus sysien diseedeidssi bl e rol e of the

5-HT6 receptor in psychiatry, cognitive dysfunction,

not or function and control, nmenory, nood and the |ike.
To that end, conpounds which denonstrate a binding

affinity for hEahel BESRRIPIRIN OFTHIZINVENTION Sought
both as an ai € o- HI6 receptor and
as potential therapeutic 25 agents in the treatnent of
centr i ks ERPGR Erebent
Reavi ﬁ- gy%k&?%ﬁbb&frﬁgﬁ;g ‘E’%%?r“é"ep{%'sm on |h§nﬁ)§ reeen
| mv@;ﬁonsgabe(uﬂfaﬂlf@l by molezglanclogm) its @hilityto Hindehwidegange of

é?l%?oc Sﬁon%géﬁ &giln?bsx%l'ﬁat@ﬁéom% @/ﬁﬁ fts frﬁr‘t’d’lﬂwd &dtibution in

ony 'es o or nul
Qtberbresn has irsulape sigrifloant 19temsd; myw PWBtPLgW'iSfWMﬁre capable of

SH{%r%X Hg \Aﬁ'tﬁ lo'? G féé‘tﬁ;ﬁald")@c frcdme Eﬁfortssé’rb‘i)efr@;rrﬁéﬂlé‘to

ective t era eutic agents or

twmm@mt thefpoeshbrrale af dreobld 6$9eapianin Ml@s@ﬁgﬂﬁwg
ﬁ‘ér? q‘nd%ttﬂ nQfonHi&ohf, Mbmdhy! ‘?no%d"g‘ﬁi th@ PR that end,

resent nventlon prOVI
1cdnrm0e§lnde wblowdemor@uatﬁmmﬂln@ affipityfog mep’irbﬂ G4eegptor are earnestly

féUu@H{ Both as an aid in the study of the 5-HT6 receptor and as potential therapeutic
agents in the treatment of central nervous system disorders, for example see C.

Reavill and D. C. Rogers, Current Opinion in Investigational Drugs, 2001, 2(1):104-
109, Pharma Press Ltd.

Surprisingly, it has now been found that heterocyclyl-3-sulfonylindazoles of
formula | demonstrate 5-HT®6 affinity along with significant sub-type selectivity.
Advantageously, said formula | indazoles are effective therapeutic agents for the
treatment of central nervous system (CNS) disorders associated with or affected by
the 5-HT6 receptor. Accordingly, the present invention provides 1-heterocyclyl-3-

sulfonylindazole compounds of formula |
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WERS407420 R1 is H, hal ogen, ON, COR9, 0002Ri oPCTZ02:R04/003926

10

15

20

25

CONR12R13, SOXR14, NR15R16, OR17 or a Cl-Co6al kyl,
C3-Crcycl oal kyl, aryl or heteroaryl group each
optionally substituted; R2 is an optionally
substituted Cl-C6al kyl, C3-Cr7cycl oal kyl, aryl, or
heteroaryl 10 group orRan optionally substituted 8-
to 13- menbered bicyclicng ricyclig ring syfrem
having a N atom at the i doehg and optionally
containing 1, 2 or 3 a@ﬂ&@lggalgﬂé

fromN, O or S; R3 i®)H or
C3-Crcycl oal kyl, aryl or het
optionally substituted; 15 R4
C3- Crcycl oal kyl group each
R5, R6 and R7 are each indep
or C3-Crcycl oal kyl groupregch optio?glly substi t ut ed;
m and p are each i ndependently an in

t eroatons sel ect ed
C1- C6al ksyl,R,
roup each

Cl- Coal kyl or
||y substituted;
entl y\ H or a Cl-C6al kyl

ger of 1, 2 or
nis an integer of 1 or 2,')20 R8 is H OH or an

optionally substituted Cl-C6al koxy group; R9, R o, Rll
and Rl7, are each independently H or a Cl-C6al kyl,

c2- CGaYVQ%'ﬁSpI , C2-Co6al kynyl, C3-Cé6cycl oal kyl

cycl ohate€Co@Rkyt N; aryl or heteroaryl group each

G e e

NR1sR16, ORy7 or a C4-Cealkyl, Cs-C;cycloalkyl, aryl or heteroaryl
group each optionally substituted;

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

Rs is H or a C4-Cealkyl, C3-Crcycloalkyl, aryl or heteroaryl group each
optionally substituted;

R4is H or a C;-Cealkyl or C5-C;cycloalkyl group each optionally substituted:

Rs, Re and R; are each independently H or a C;-Csalkyl or Cs-C;cycloalkyl
group each optionally substituted;

m and p are each independently an integer of 1, 2 or 3;

n is an integer of 1 or 2;

Rg is H, OH or an optionally substituted C4-Cgalkoxy group;

Re, Rio, R11 and Ry7 are each independently H or a C4-Cealkyl, C,-Cgalkenyl,
Cz-Cealkynyl, Cs-Cecycloalkyl, cycloheteroalkyl, aryl or heteroaryl
group each optionally substituted;

R12, R1s, R1s and Ry are each independently H or an optionally substituted
C4-Caalky! group or Ry and Ry3 or Rysand Rys may be taken together
with the atom to which they are attached to form a 5- to 7-membered



25 Cl-C4al kyl group or R12 and R13 or R15 and R16 may
be taken together wth the atomto which they are

waedaohed to forma 5- to 7-nenbered -6 WO 20P1/0320841®3926
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PCT/ US2004/ 003926 ring optionally containing another
het eroatom sel ected from O, NRLI8 or SOX; R14 is a
Cl- Coal kyl, C2-Coal kenyl, C2-C6al kynyl,

C3- Coeycl oal kyl, cycl oheteroal kyl, aryl or heteroaryl

group each rnd ogtivakliycaidinhyavb®ei hetbrodishn kslekleffrofh O, NR;g
C1- Coal kyl , %%al kenyl, C2-C6al kynyl ,
"': 6,

L RVx
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i nt eger of dyclwhe®roalkg, ar&lm*retefs%a%/lagr&hmfeéﬁ &]?il?ﬂaw substituted;
doubl egb X t i SONES er.eo r e
ohar mBads Mor o Gt eiraheaTs o: ErUiayh Crtoovoalons
i n t hecysimhetdroaliat,i o c&trmdte;cdir@i %FB;J% béttgh SptioraiRad Baailted;
desi t F,. d, B r n e term
csii gﬂ’gisgf%raﬁﬂéaegaﬁéﬁ 1g§ra%@§8a five- to seven-nembered
cycl oaﬂgyépr%énﬁgasmgteewbrﬂ?;a?idmbm?odhd%rl 2 ?egelff oat OYILB,

' b r different, selecte rom N,
oPEStheBomEs 1Btk BT e dhnitagcrthicill mooSaie sl hareo

| . L k ' stens .
el st e Sosien O SR helia R8s £ Rsignates F. o1 Br
f @1l leaditheytermieyslohdteroalkyl designaidR, a ivesto SyveanderRbéred dyetvalkyl
a:h?osvs{e@meém%ﬂa@tv drmteééton%‘?gﬂarch hed, hehgiJahe! %V&iffgﬁeé,
X N TXX-1TTX X X N NR I mlarly, as used 1n
t*‘r?ée%ie%?ff' e & Promans eptéqr@ﬂhﬁ?m@'ﬁ@gto@ﬁﬂ%%'?é}o@_dr yxemplary of
das icwaie&értoal_kfll! rmg-si/*si@nisﬂﬁcl !mlhh ! ﬁlgjtggfp %nsgﬁfeb%]ﬂeﬁ% r%raeyin are the
t ni n , r - .

THISGI 607 et et Qlr B emtinis O A optigha) stbsfant a

reieserilueak hareinbeigwsyst ems i ncl ude pyrrolyl, azolyl,
oxazolyl, thiazolyl, imdazolyl, furyl, thienyl,
qui nol i nyl, isoquinolinyl, indolyl, benzothieny],

benzof ur an;d_cigenst_@ca\zol yl—orN t he_IrXKe. THE tgrm
aryl designdtes a cakbowycl i c(ar/\})rmtilc i ng sis m
such as 25 phenyl, nafhthyl, afthracen§l or th& |ike.
The term hal oal kyl as used herein designates a

' + | ogen at ons
%rgﬂ+ﬁastg%p\ﬁaV|Lg:!\jom on\% 0 Zr%gi 0g x/\‘/>
X X X N NR
R

Similarly, as used in the specification and claims, the term heteroaryl
designates a five- to ten-membered aromatic ring system containing 1, 2 or 3
heteroatoms, which may be the same or different, selected from N, O or S. Such
heteroaryl ring systems include pyrrolyl, azolyl, oxazolyl, thiazolyl, imidazolyl, furyl,
thienyl, quinolinyl, isoquinolinyl, indolyl, benzothienyl, benzofuranyl, benzisoxazolyl or
the like. The term aryl designates a carbocyclic aromatic ring system such as
phenyl, naphthyl, anthraceny! or the like. The term haloalky! as used herein
designates a CnHzan.1 group having from one to 2n+1 halogen atoms which may be
the same or different and the term haloalkoxy as used herein designates an OC,Hap.
group having from one to 2n+1 halogen atoms which may be the same or different.
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herei n desi gnates an OCnH2n+1 group having from one
W 200200+H4hal ogen atons which may be the sane oPCT/US2004/003926

different. -7 WO 2004/ 074243 PCT/ US2004/ 003926

Exenplary of the 8- to 13-nenbered bicyclic or

tricyclic ring systens having a N atom at the

bri dgehead and optionally containing 1, 2 or 3

addi t i Bxehplarytod theed-dod 3-ree@hieered didyclmnorRticyaliori ngSsystems having a

T e LN o -

Redlacted romdh D ptt § drechlded ubitei teume ns dasigiatee hereirbare the following

NrLaRahOheie EiVRae o hvhnd & i€H &' dogel suiglitusryes

'deﬁcﬂbédlhbrélnbélo% WN&EN i TN~~N NI i W N~ INN
2V\NNNV\2NV\2f\/J</V\2NN<\V\2 1\TNN~NN

/
/ S/ tg\ﬁ / NN V27 2 _
@ M\AMM' @ N I\INN/NJ&EN_ IM,N NV N AN

Wy

W, /N /N .
Y O Uy ey O (=

N%/ &/N"——‘I N
. N AN S ST
W. N P ) J L —_
T3 N__J'\:' N— CN’/-——U = S
N
N.
WZ /N\ WZ N. N N. WZ /N\ /W2 Z \l
N T : d \” g = \nl T 1 N \r-—!
ey (ST OO T ¢ L
W/N_—.J 2
2

gullecliec iR @RS

N——N

In the specification and claims, when the terms C,-Cgalkyl, Co-Cgalkenyl,
Cz-Cealkynyl, C3-C;cycloalkyl, cycloheteroalkyl, aryl or heteroaryl 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
compounds, or the modification of such compounds, to influence their
structure/activity, persistence, absorption, stability or other beneficial property.
Specific examples of such substituents include halogen atoms, nitro, cyano,
thiocyanato, cyanato, hydroxyl, alkyl, haloalkyl, alkoxy, haloalkoxy, amino,
alkylamino, dialkylamino, formyl, alkoxycarbonyl, carboxyl, alkanoyl, alkylthio,



In the specification and clains, when the terns
C, - Coal kyl , C2-Co6al kenyl, (C2-C6al kynyl,

wEo@hTeead oal kyl , cycl oheteroal kyl, aryl or hep&r/vs2094/003926

10

15

20

25

30

are designated as 10 being optionally substituted,
the substituent groups which are optionally present
may be one or nore of those customarily enployed in

t he devel opnent of pharmaceutical conpounds, or the
iy IsuRRYl oaﬂkwﬁulmw @@fh@r@ewdglkyl@@IﬂOﬁanbaawcehemyéand substituted

ShRaHyE (Rl 8d diokttueMs'ard &4 &érrred r@t‘eﬁy Bhék l?érﬁ?l' Péﬁiﬁ/loxy,

or other beneficial property. Specific exa

sG%tﬁroé'{bﬂ»s'ﬂij@'ﬂeh@@rqch‘é!}"Lﬁ@lQ thateseriml, ayaeheteraalkylbor eygloatiy!
1 robBé %&%Fh%tlyphalgg’émﬁbﬁs oF')bWe?ékal’ ordbly! aéké)?l%?@aééy ITa/plcally, 0-

hal oal koxy, am no am no,
f %lSH%t'tU%tf’K@ﬁy @amﬁwt Whan By 9i the Zpreaping substituapits Ireptesents or

A B S U ey o

awRtos 1 o $f? Bup ferfe mare Pmﬁ@yﬂlﬁéo duehdntalemss are as
define
het er ogpé\‘?ﬁa‘ﬂeﬂﬁcﬁllg F%E&Qﬁéer ocy(ﬁ{?ﬂ b%ﬁﬂﬁf&l@ﬁ&dltlon sal’g/ formed by a

cHRIM dermila hansta phyarmesetigally agasninble anidseaheasi ghosphoric,
hahfe.ae rh@wm)rer h;lo%@amfé lsmtc H‘falél@"t‘ﬁ‘élor% KRXNdcHE WRSinic
Typi ca1 Iy, substitlents may pr gsent. Vhen an

matiie, Qﬂ*'@g‘@?fmg Nt sulfanie ﬁtt§|uﬁ%5@!§>@m gegranespifioric aeid or the
alrkeal kyl substituent group, this may be l|inear or
branched and may contain wup to 12, preferably up to
6, nor eompeprIsRf|tye @yemt@nmqi@emﬁiergt eatBamates or other conventional
P,
a@??@gﬁ“ﬁ% WI&%IP?%H@I‘Q{/%‘% fimél%ﬁa?cri]%ﬁhé l\l?b]féocffﬁ% @&hﬁ’oun s of the
piREeHRE AN, vehigh 9red@@<ékytcabve"te@lctp thesipeentiye ashvﬁsrpn@m lo wvo
1@oﬁé§JoHEiln ly, TREHh&RBY 8{ the: ln\)e}ﬁ%rp%ﬂmcgs el thdaltent of the various
mal el ¢, malonic, mande succinic umari c, acet
| ernditions gleserined f@tﬁlmah@h/@ Wltbatqﬂmmwed stiformulad or with laammpound
S\HHIEFPTH ﬁbt%?egfiégllytdlé%losed B& wiig]! %EHH gﬁmﬂ'flstFatﬁSn ' &%e&é 34
include esters, carbamates or other conventi onal
pesepudiad ferulanhi ¢fvoi Alsgdnevdad argmeetahplitas ofriflg compounds of
dﬁé CpY@éénYﬁﬁel‘ﬁf ntée%né@g@gé{ \Ig%{)@&e E%du&éd LBEEi Hfrb&lfbtlaﬁgf these

are rea converte I nventive active

n@ﬁf@?%“nidﬁ lﬂi@@@“'@i@&'éﬁi@mdl ngly, the met hod of the

i nvent ;mgnﬁ

condi t?gﬁss escri be@oﬁ]edrog?ﬁé bove wi %%gni:bgéb%upe}dson?ers The
f RTiPUP gtereqipongrs hn%ud@nﬁﬁ@bmmersma&tﬁraowaﬁ@tatroplsomers and
SE&Shdth€ Rbherd eﬁé i c]Hlﬂ? %\g rﬁpg\’#‘?ﬁe afToRL §f§r|rés’6cl)édh’ibr may

converts to a oun I N VI VO. :
i PRINGERACtyPOr mz% ibit begefisial efiecte wipo gndehegfrefativa leche other

P&t8B bR EBrt\jvﬁ’éh ahﬁ@&jfréﬁu tﬁ&th\é?st%R%%o‘?ﬁerM oduGiShally, the

upon I ntroduction ese conpounds 1 nto
@l@]e@@r@gn Ig}?y(séww to separate, enrich or selectively prepare said

stereoisomers. Accordingly, the present invention comprises compounds of formula
I, the stereoisomers thereof and the pharmaceutically acceptable salts thereof. The
compounds of the invention may be present as a mixture of stereoisomers, individual
stereoisomers, or as an optically active or enantiomerically pure form.



- 10

15

20

25

30

Compounds of the invention nay exist as one or nore
st ereoi soners. The various stereoi sonmers include

wepanvioaaer s, di astereoners, atropi soners and PCT/US2004/003926

geonetric isonmers. One skilled in the art wll

appreci ate that one stereoi soner nmay 25 be nore active
or may exhibit beneficial effects when enriched
relative to the other stereoisonmer(s) or when

separ zﬁmmpﬂersomﬁnarme bydregers tpheryiasd B FE,a)kyl which may be

LR, byl oS Bb0 8 B BBt oo
sherobensb.ieT exaryde of Alumgl Exarthb@srmf E{§ erﬁ phehye ﬁtne@hthyl 2-

TREPb SEarBIRDh 3 R bRPharh. 7 thaneiod s eidaricorsoneny,

teingnauifeny Emel tBidnglo lﬁxatﬂp% bR, fathl ImGEH, | lmg]aw)@nd phenethyl.
rese m Xt ur st er epi SONer s,
P o etrefiief SBripplids ding e Ran A Tieke soppunds of formuta
mPCT/ llé 0“@211/ gab{hyzér proue of pf%rrec?cd@dﬁ@éﬁ%éfﬁ%@comp%unds Iof
S, 0 re ogen, en

Ry R Y R Ratot e A ey I
gndnm cbbftpnéfede@ bempbunds o the |Rierl_t|3n ﬁlﬁ thoke th@6N¢d% fetmula |

or abenz is N es o ar e

F P B s pming I SBsTfon e, Doy TG TR bRy Sang Orab. ghiso
@féfaireqblamtlhbse gerpdsmnﬂsh oy formadlad Miherdin A f Ré@f&lﬁh@f@)ﬂ.h 5
am nophenyl .and,thi en ar e t ,
byt MRS prorBha bR s o Ryl pre o RS Fryhauie gy formuta 1
MtierelmAemN aml Afie H hmmmnﬁﬂmmstltofedf (D‘tmducyl group. Another

ot her

WS adte lsrprse B R in G fiogt pOlBLRSE B e A i
& ndptl iandd,liy as Obﬁdndllwbﬁiﬂhtlﬁied?ﬁiﬁédyyInaghmwp)r hgtgrwrymbup
e i nyention

54808 Bl SRR o R ol o o

o pihemhatheys- oulahérmbéred aphsmlid rindliapitablydd @rthé Bidarsl@iythe 5 or 7
rg&;ﬁg. Also preferred are those conpounds of fornmula
Fein R5i R6 and R7 are H More preferred

conpowmgaﬁebmenréwewmmcnxrndabﬁhbmmn@mamunds of .
R4 is, Hor an optionally
SXladbePybing e By rag PR BOr S oRggu ot 1o e
13 (@ freaphibglisalionyd) LB3pip e @izid- 1- triomalrﬂafmeunds of formula I
rejn Ai s 1l a tionally.
SRl eecanydagtePrbBReRD uF raePBy bt g fuiindazore
vqntdmnylmpemzmaym(@demwomﬂ$Hmfdatzble invention are
0 ein the 6- or
%qﬁé?ﬂ}'iﬁ“ggnﬁ)zgz qupé’%me%"? %’yﬁhﬁ'ﬁ'@ﬂ%o'?’o t he i ndazol e
lSF(phé‘lWléillthyl)Y?-pmﬁazﬁn -ouyl- 1 Anmdagolehe preferred conpounds
f the inventio re., 2 )
%;((1;{13éﬁg)(lW&)ﬁﬁz%{j—g@ﬁh(pﬁgw%ujfgny(l)lZﬂ-mﬂlgi sul fonyl )-1
3 (pheteyisuitfenyl)-5-(4-propylpiperazin-1-yl)- 1 H-indazole;
3-(phenylsulfonyl)-5-piperazin-1-yl- 1H-indazole;
5-piperazin-1-yl-3-[(3-cyanophenyl)sulfonyl]- 1H-indazole;
7-(4-methyipiperazin-1-yl)-3-[(2-phenethyl)sulfonyi]- 1H-indazole;
3-(1-naphthylsulfonyl)-7-(4-propylpiperazin-1-yl)- 1 H-indazole;
5-(4-phenethylpiperazin-1-yl)-3-(1-naphthylsulfonyl)- 7 H-indazole;
5-(4-methylpiperazin-1-yl)-3-(2-naphthylsulfonyl)- 1 H-indazole;

~10-
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3-(1 -napht hyl sul fonyl)-5-piperazin-1 -yl-1
H i ndazol e;

ht hyl sul fonyl )-1 Hindazole; 7-(4-nethyl piperazin-1
-yl)-3-(phenyl sul fonyl)- 1H i ndazol e;

3- (phenyl sul fonyl ) -7-(4-propyl pi perazin-1-yl)-1H i ndaz
ole; 25

33{(@1@@@14&!upmphemyl)BUﬁorp@rSawpﬁrazmﬂ -yl HHHnsaglel e;

anert] s W}Sh&%ﬁé‘?ﬂféﬁyli‘s Dipe¥dan-P3/l PRGN fonyl ) -
31@phmﬁr§6+ (PbérytawibhyIBS-Pipepazipyybil féndazoles 1-yl ) - 1H-i ndaz
ghﬁeﬁ@-;gpngiu‘ﬁ%&lﬁ%kp)e'ra5z"nP-'1 REIAfhBatolsy! -
Fiphp@d-@z(phétﬁgﬂlfo@yl[ (EpipgrariophghyHjindazbeny| | - 1H i ndazo
?PLPG?%W Vh G lorophenyhsuitamyl Hndezoleh 1 ) sul fonyl 1 - 1

H34[(defupudpbenylBulfdnyl]-7-(4-methylpiperazin-1-yl)- 1H-indazole;
daZ%nw%hyu?mb-epgﬁexlye9%&%@3 L-yh)-

53{_[(4-eprhiev@eimyll)qajlfpeylhii(piparayih)1-;8_)-(Iljj-imwbt6hyI sul fonyl)-1
PR P st PRSPz, 10 o
2804+ vipdphen Pl uscb@-0edypiperazin-1-yl)-1 H-in_dazole; _
2 kAR e A SREBRH LRI AR lassiez -2
131ﬁ(gtawhomwe(ngl)wﬂ§ahﬁh51‘pmey¢2)in -5-ypilHéndazole; 1- y| - 1H- i ndazo

Sieeehrotien 2 uisufonyTypoetazin LyLIHIBIoR0Rs 1 144 ngazo
| 8:[(5-chloratbteinya- ylwfpmbéhvp@ara‘zmawy1H~lr;ﬂapeleaz| n-1 -yl -
1

PO BB R VB EPER 1 1) 1

1flndla)233 menylﬁ’ultmnpk)-r?amperaam ~-1-yl-1H-indazole;
dazol
t@ro[(f -(g]r oggenywqtﬁ %&g&.ﬁqq% rré; %I S.de?am n-1

9-Ic)ﬂorc&8+(ph&1|‘alsulfmyl )-5-piperazin-1-yl- 1 H-indazole;
31,3 Ol RERPUGIMA ) S M 1 - RBLAR - 1 Y1 -
36{flpdroeBr{phepyisuliony GHipergrin-17y{fbtipdazoi;n- 1 -yl ) -
T |
oSt BEBEITpind ity 3-Ghenysulonl T#9PPARI 11 14 1 noa
ob6-€4-methylpiperazin-1-yl)-3- (phenylsulfonyl) 1H-indazole;

61(§ rgﬂ&#) dﬂWﬁ]é)l)lsstﬂheﬂﬂgul on?l) (1ﬁf|HE§£Yé pi perazin-1
33{(|Q®rxy|$UIrfortyplfﬁaplpEI)azlmI-f pAtH- ]ndEZQIGL propyl pi perazin-1
X[r%pfram Y ﬁi‘%@'“lf?% I]qu pI pera2| n-1 -yl -
1141-(41-mﬂzydmmerazi_n-1 -yl)-8-(phenylsulfonyl)- 1H-indazole;

3L B S WAL R i o1 - 1 -1 -
33{(1enylsuiboryt) Hi-pipe2zipk )-glu! H-nalpkdle;7- pi perazin-1 -yl -

1

S LeORE B R 2 QUSRI N LSR5 1 114 i ndazo
| 8:(5-chlorothien-2-yl)sulfonyl]-7-piperidin-1-yl- 1H indazole; _

5 fnl.e‘{ﬁyl% BRERMSRSh5 o8tz 1Ly1P) Rf824i8; 1- ! - 1h i ndazo

[(3 -fluorophenyl)sulfonyl]-5-piperidin-1-yl- 1H-indazole;

-11-



10

15

20

6-f | uoro-3-(phenyl sul fonyl)-7-piperazin-1 -yl-
1H i ndazol e;

wa2ohioonres 3- (phenyl sul fonyl ) - 5- pi per azi n- 1- yl - B¢¥/Usax 03926

le; 20 7-f luoro-3-(phenylsul fonyl)-5-piperazin-1 -yl -
1H i ndazol e;

6-fl uoro- 3- (phenyl suI fonyl)-5-pi perazin-1-yl -1H i ndazo
| e; 4- phenet

o 'ﬁéihé('zé fpf@nylrsylqu phénpeidyipirsrging1-vl Hriadazeles ;
@I[(é’cfhﬁbmérﬂl)ﬁﬁfo%lﬂ R=ploeftdin:- y&ﬂht%bé&élal fonyl)-1H i ndaz

]y perazin-1"-yl)- 3- (phenyl sul f onyl ) -
ﬁ-K$ ﬂk{ﬁ{@@'ﬁ@yl s onyl] 5—plper|dln 1-yl 1H indazole;

%(pHBIWB{JM%HM)‘ Qw&ndféh - RYPHL R4 yl 1H i ndazol e;

er azi n- vﬁl sul fon -1H i ndazol e;

4= mg\m H§1ﬂ|ypw@halzyl)$ut[0 +7}pleerqcbmrén5l—|1é1unmﬂ¢}e ) -

@Jﬁpw@m@m??#‘onﬁw RiRRae 002
wﬁ@wﬁogmrmw@qf - pi perazi n-1- yI 1H i ndazol e; 30
%r?_é F;ﬁadazogﬁt%w Elcpiapld Stifshiepsbd - 5-piperidin-1 -yl -

3-[(5-chlorothien-2-yl)sulfonyl]-7-piperidin-1 -yl-

IHin
1o ﬂﬁ‘x@h@erﬁlog r?)l/sospur?\{l%ensy ;Processgls E)cg I)olrecf)arm% co[npfﬂ:\ds o g%rgwula

|(Bors@t5[tbrqep MG Resssrs mluﬂ@rwe Eheld m@n n-1 -yl -
1H- 6
TR BN °§%‘9¥‘a’"ﬁ??onéﬁ§%?"f° b e é@??ﬂﬂg Ly

1H-| ndazol e
3-[(3-fluorophenyl) sul f\onyl ]-7-piperidin-1 -yl -
H i ndazol e;

3-[(3-fl uorophenyl)sulfé yI ](PBqBﬁer.d. n-1 -yl-

1H i ndazol e;
3- (phenyl sul f onyl ) -Badp perl d| -1-yl - Q-Zl ifdazol e; 5
1-met hyl - 3-[ (3-f 1 uor ophenyl ) suk - 7-pi peridin-1-yl

-1H i ndazol e;  3- (phenylsulfoy) plperldln 1-yl-1
H i ndazol e; the stereoi soners e or the
pharmaceutical Iy accept abl Q%‘é ts tHﬂ"Eof 10 This
i nvention al so prow des pr 8ses for preddiAng

SRl tSdteaiibt e & Rerlte oo i ABE Ftprefeodlheg g
anglwitly leNSifagiddo giverzocnmsbaind fobfammbika (()\WHetein RsRthydregen,

(O§5R6 R7) n

(b) alkylating or arylating a protected compound of formula (lA)

(1A)

~-12-



(R5) pvA SO2R2 (RI)m NH2 (VI1 A) wherein the dotted
line, m n, p, AA R, R, R4, R5, R6 and R7 are as

waledosnedaherein, 15 e.g.with NaNO2/ acid to gi REI/ES2004/003926

10

15

20

conmpound of formula (1) wherein R3 is hydrogen, or (b)
al kyl ating or arylating a protected conpound of
formula (1A P, NN\ 1,,r- (CR6R7)n A SO2R2 (R5)p \ N

I H éRi %%( | A) 20 12 WD 2004/ 074243
F*EL?IWB@TG SPtRbEs ™. Rner Ai By, Pad ulBe ped Friaras defined herein and P
As a':ﬁroteBﬂng dfoup 85R§Wﬂe@@%§ %s%ﬁeﬁﬁé‘d‘ hé}gﬂ dXe5 i g:dgn with an

protectlng group wher e is as

h%'l‘ﬂ?fwge%@éxi@ﬁ'wgawaﬁcf@aﬁula\ﬁstLlG whereaucksﬂ ealpawgg group and Rg is
aa Y, iﬂethﬁ @F@ycféﬁlk&lo é@‘gbﬁhe%rob& | Yheh %aleﬁ;ot)ﬁ yrfall{l E@Hﬁtlﬂﬂed

gr oup Crcycl oa
o@n%'éfe&uaacﬁ gﬂm@'ﬂwbe@a@ﬁcwgr@mm give @eeriespensing @r@mﬂmd of
[
JS{T’E‘E%W# R OECHS) LSRR AR TR el o cach
Cartiopalik bSt't@@dUcycl oal kyl, aryl or heteroaryl group
egch optionally substitut ed or (c) alkylating a

compound of forrmula (IB) 10 HN\ (CR6R7)n
(c) alkylating a compound of formula (IB)

R
(R1)m (IB)

wherein the dotted line, m, n, p, A, Ry, R, Rs, Rs, Rs and R; are as defined herein,
with an alkylating agent of formula R,-LG where LG is a leaving group and R, is a C;-
Cealkyl or C5-C;cycloalkyl group each optionally substitutéd, to give a corresponding
compound of formula (I) where Ry is a C4-Cgalkyl or C;-C;cycloalkyl group each
optionally substituted;

or

(d) reacting a compound of formula (XIl):

(Ri)m
(XN
wherein m, Ry, Rz and R; are as defined herein, and LG’ is a leaving group such as

Cl, Br, | or an activated hydroxyl group such as triflate, with a compound of formula

(V):

-13-
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15

l,,:-z A SO2R2 (R5)p (::eN (R1)mR3 (IB) wherein the
dotted line, m n, p, A Rl, R2, R3, R5, R6 and R7 are

w@goodef42med herein, wth an al kyl ati ng agent PET/US2004/003926

formula R4-LG where LG is a |leaving group and R4 is a
C, - 15 Co6al kyl or C3-Crcycl oal kyl group each
optionally substituted, to give a correspondi ng
compound of formula (1) where_ R4 is a Cl-C6al kyl or
C3- Crcycl oal kyl group each op'?"i onal Iy substituted; or
(d) reacting a conpound of fo¥ula (XI1): LG SO02R2
C'I NN (R) / RB20 (X9 wiengin m RL, R2 and R3
are as defined herein, and L? is a |leaving group such
as d, Br, | or an activated hydroxyl group such as
triflate, with a conpound of \;)orrrula (V): -13 WO
2004/ 074243 PCT/ US2004/ 00392(3 R4 N~ (RSP

“Wher€RGRANR,, Rs( B) andReaRI 4 dbfinBd hBAin, iPthehestide BF a 3bRilyst,
erei e, pr.esence of a catalys

B & gl of Ficel selbisbi o Sis Bpaspondipd spoound of formula (1)

cor r espondi ng conpound of fornmula (1); or 5 (e)

ook @7 re) BB A %oRhold SHbAba P N (CRORNIT
N
( (CR6R7)n SOng
(Rs)p =
// \
|
Rl b
(XVI)

wherein m, n, p, Ry, Ry, Rs, Rs and Ry are as defined herein, P is a protecting group .
or R, as defined in claim 1 and P’ is a protecting group or Rs as defined herein, if

required removing any protecting group, to give a corresponding compound of
formula (I) wherein A is CH;

or

) acidifying a compound of formula (XII):

4 N\
o
/N
(R1)m P
(XV)
wherein m, n, p, Ry, Rz, Rs, Rs and Ry are as defined herein, P is a protecting group

or R, as defined herein and P’ is a protecting group or R; as defined herein, if

-14-



QI NN (R) / (XVI) wherein m n, p, Ri1, R2 R5, R6
and R7 are as defined herein, Pis a protecting group

worooRd7283 defined in claim1 and P is a prot erCT/NH2004/003926

group or R3 as defined herein, if 10 required _
removing any protecting group, to give a correspondi ng
conpound of fornmula (1) wherein Ais CH or (f)

acidifying a compound.of formula (XI1): 15 P N\

( GeleA e An) RslPeing got. 13 dhee CcszﬁssPOWdlemmmund of
wioemelar({l) wherein B, is BlandR2: rdfpesdnts @adutiie ban@ as defi ned
herein, P is a protecting group or R4 as defined
hérein and Pis a protecting group or R3 as defined

her ei n(g)i f edﬂle%ﬁg%%dﬂéﬁfb&_nﬁﬁfdda&w%&%% A&d herein to an
reqguir re ing.any protecting group, to give a

c &#8@@%%?%%8#&%%%&5?“% ormula (1) wherein Ais C
aovd_ represents a double bond; or (g) converting a

basi d of f la (1) as defined herein to an
5”2t dPRad: FGHAEEI IPHERETET 65 GPBEOWELGAomBHA (o & mixture

siproit i ng a stereoi sonmer of a conpound of fornmula (I)
froma mxture thereof. 10 In particular conmpounds of
the invention may be conveniently prepared using

10 conveniipartidulss eotnpetinds dfefidipdentditnay be EQhicREly prepared using

15

20

Séo%r\]/gr?tlrog\a gﬁ\%{e ltcirr?er%hg S z;nsd? If ?éc%u?rgd, standard separation or isolation
techniques. For example, compounds of formula | wherein A is N; Rgis H; and ----
represents a single bond (la) may be prepared by reacting a halonitrobenzene
compound of formula Il with a chloromethylsulfone of formula Il in the presence of
strong base, such as KO-t-Bu or KOH, to give the benzylsulfonyl compound of
formula IV; reacting said formula IV compound with a piperazine or homopiperazine
of formula V in the presence of a base such as K,CO; to give the compound of
formula VI; reacting said formula Vi compound w)ith a reducing agent such as Sn, Fe
or Zn in the presence of an acid to give the corresponding amine of formula VII; and
reacting said amine with NaNO in the presence of an acid to give the desired
compound of formula la. The reaction is illustrated in flow diagram | wherein Hal
represents Cl or F.

-15-



10

techni ques. For exanple, conmpounds of fornula I
wherein Ais N R3is H and_ represents a single

wheowd/o(42a) nay be prepared by reacting a PCT/US2004/003926
hal oni t robenzene conpound of fornula Il with a
chl oronet hyl sul fone of formula Il in the presence of

15 strong base, such as KO-t-Bu or KOH, to give the
benzyl sul fonyl conpound of fornula IV, reacting said

formula |'V conpound wit or
honopi perazige of for kel & resence of a base

such as K2CG3 ive the corrpound of  Hay mul a 9d,R,
reacting said rfrul a Vi vmthag\(iucing
agent such as or Zn E,n e resenf an acid
to give the_c respon%ll ng am ne of Tormnul nd 20
reactlngsﬁd ag]ne with NaNO2 in the ence

acid to give th Mdesi r ed compound of fo ful a 1 a. The
reaction is illustrated in flow diagram | ¥r ei g Hal

represents C or F. -15 WO 2004/ 074243

PCT/ US2004/ 003926 FLOW DI AGRAM | ﬁ}?z

Cl CH2SO2R2 NO02 (111) C (RL)m NO2 (II) ( &? K\(CRsR7),
4 N (Rs)p LN. CR6R7)n Fi_ R4 R4 (V) R?)n
(CR6R7)n (R5) pN S02132 (R5) p\' NgRSO2R2 \ r)r"Nd%)l

Sn, HC RF\~ NO2 (131)m NH2 (131)m r}l/I/I\) (V1) Na

HCl R4
L EReRa), §_\pPefrh
(Re)y (Role

SO,R, SO,R,
\[\j\) Sn, HCI }/\:ﬁ
NHp ol

A

d
(e
Ny

/

|
(ViI)

(R1)m
(V1)
NaNO,, HCI
Ry
\
\/
gu
>~ /
gt
H

Compounds of formula la wherein Rj is other than H may be prepared using
conventional alkylation/deprotection procedures. For example, compounds of
formula | wherein A is N; Rs is other than H; and ---- répresents a single bond (Ib)
may be prepared by reacting a protected compound of formula VIl with an alkylating
agent of formula IX in the presence of a base and a solvent optionally in the
presence of a phase-transfer agent to give the protected alkylated compound of
formula X and deprotecting said formula X compound to give the desired compound
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N | CRGR7)nh S2R2 (R5) Pp Q I NN (R1) H M(la)
5 Conpounds of formula la wherein R3 is other than H

woreap4loa2py epar ed usi ng conventi onal PCT/US2004/003926

al kyl ati on/ deprotecti on procedures. For exanple,
conmpounds of forrmula |I wherein Ais N, R3 is other
than H and ---- represents a single bond (Ib) my be
prepared by reacting a protected conpound of fornula
\af fornwila tp vérerein Balisitli idtetrativglw for hbsé eompoundsxvhenein ik is an
t
AR PRy P RerR of R X Rl ) 2 ffhdiiBary boronic
pacid aid @y Ak leplplee wits dmplotmdadtlll inderote Ilrathx paegence of a catalyst,

2, PLESEO0RRR O BT B PR a ook St X

ofihdgreinrRslisian brw\/aehe;ewam grasipHOptibnallyribe fareiula lbfoompound may
tho ' j I
PERSERTR oL lytolF i Bk Bl PRI concrions
Hetgivedhe gompourahofdormada th wineteimes, us etheotlr;ahéﬂi ifidesiradnthe

(TG, WAL bo | UREN S b BB RSRARRL A RoRBEAN B aiye the

cesrmrmuind obformulara wheeirs Ryaad 8i areR3 (ics amchallylgtingthe formula Ic

R T S e
uDpléanatly, dimetterrdulalis gompowrd mey bé reéastes! withoa fprmella PXealkylating
d&&ﬁ? lég%e?%nbfea |ﬁadoblev‘#3§‘;f\§ée : gérg %ﬁBrntnng Ci%éi %Sctions

sequence hma depr
tare shownin f@wmnagraabhrwarmh Pds guprmecttlme gr@mnmulda ispd leaving

f [ nd al kyl ati ng
(Fa sl o & BT O B Ky St hENETS &

al kyl ati ng agent to give the conmpound of fornula Id.
Optionally, the fornula Id conpound may be reacted
with a formula I X al kylating agent, as described

her ei nabove, to give the conpound of fornula |Ib. The
reactions are shown in flow diagramll wherein Pis a
protecting group and LG is a leaving group such as
a, Br, I, OH B(OH2, tosyl, nmesyl or the like. 15
-17
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NN\ N\ (CR6R7)n (CR6R7)n />/-N So2R2 R3-LG /'- S02R2
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(X) R3 deprotection ldeprotection HN-\ CRR s 7)n
SZR2 -( CR6R7)n (R5)p/-N\ (R5) ~~-N SO2R2 N (\ \ H
N (ROOm(R)mR3 (lc) (Ib) R4 -LG (XI) R4-LG R4
(XI) N--\ RQ(CR6R7)n NNv1 (R5);/,0 SO02R2 R3-LG (

(CR6R7)Nn (1X) /'-0 SO2R2 N (R5)p

FLOW DIAGRAM |l -
R =
(N—\(CR R7) N (CR R7)
' '7/n
Ao —N SOR, Ry-LG () e sozR2
e = ™ \
N _—
o {
H
(R1)m (VIID) (R1)m
l deprotection
ldeprotection
H(N’\(CH Ry) HN
(N sopR, ¢ (oReFo)
(Rs)y \, 502R2
2 | N (Rs)p \
oy
(R1)m H
(H1)m
Ic)
aw
R,-LG
XD Rs-LG
Ry XD
N— R4
{, (CReR7) \
G “N\ SOR: Ry1G ¢ (oRsi
2\ SO,R;
\\ 7\ N
(R1)m H ’
(Id) (R1)m
am

Alternatively, compounds of formula [b may be prepared directly from an
indazole compound of formula Xl by coupling said formula Xli compound with the
appropriate piperazine or homopiperazine cbmpound of formula V in the presence of
a catalyst such as a palladium or nickel catalyst. The reaction is shown in flow

10  diagram lli wherein LG' is a leaving group such as Cl, Br, | or an activated hydroxy!
group such as CF3SQO; (triflate).
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N (R) H(M I'i N (R))m(ld) R3 (Th) 5
Al ternatively, conpounds of fornmula | b may be prepared

wa@leeoeot42y3 f rom an i ndazol e conpound of f or mul BCHU$2004003926

coupling said forrmula XIl conmpound with the
appropriate piperazine or honopi perazi ne conpound of
formula Vin the presence of a catalyst such as a

pal | adi um or nickel catalyst. The reaction is shown in

flow 10 diagram Il wherein LG is a |eaving group

such as d, Br, | or a%@%@yﬂroxyl group such
as CF3sM (triflate). -

PCT/ US2004/ 003926 FLOW DI AGRAM Il R4 N-By LG SO2R2
R4 (CR6R7)n S02R2 \~\ r'N Pd (R5) NN~- HD

N( PR % N g{RL)m R3 (RL)m ‘% o) SO,R,

ounds of farmula VI pgay a(ﬁs)o \Te epar ed
byrec:||gapot( r\B

SOdI um su Nr%%)nof formula XV i

preggyce of Racopper i otli de and di met hyl for

(DMF) to give the desired conpound of formnu é"’VIII oF
by react (ﬁ@ the formul@) X 11 conpound with a thigb) of
formula XV in the presence of copper iodide and a
base, such as K2COB3, to give the thio ether of 10

for rrulebra@dunas @f Xdiaalinehay2ilsh Beop bn@d%\jlremmg@bmdteb@d 3-
L STLCE e —
lcepperdeditis and dipneahye ¢drimagnidy (DMF) to give the desired compound of
formula VIII or by reacting the formula XIIl compound with a thiol of formula XV in the
presence of copper iodide and a base, such as K,COs, to give the thio ether of
formula XVI and oxidizing said formula XVI compound to give the desired compound
of formula VIII. The reactions are shown in flow diagram IV wherein P represents a
protecting group.

FLOW DIAGRAM IV
P, .
(N—\<CR6R> "N
T/n
(Rs)/ I NaSO,R, (\—_é‘CRSHﬁn O,
? [\ \ XIV) e
/ > E I
/ N Cul, DMF /
Rpm (R1)
(XIH) 1/m
(VII)
HS-R2
XV)
Cul, K,CO,
R
(CR6R7 PZN——\(CR a)
sR7)n

R ]
( 5)P \I< [O] (Rs)p/\—NE\/ | \SOsz
—— N
(R )m /‘ gl

(XVI) (VI
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W@ RDMT#24H (XI11) (RI)m HS-R2 (MI1) (XV) QGET/USDCO®3926
P, NN-\ (CR6R7)n P~N--\ 1'-N S-R2 4 (CR6R7)n (R5)p
101 *" S02R2 . NI N(R)mR3 Hi (Rl)m15 (XVI)
(VD) -19 WD 2004/ 074243 PCT/ US2004/ 003926 Conpounds
of formula X1l wherein R is H(XIIla) may be
pr epar EaMBpURdsaeftiergiaXHi wagreib dhzs HdXHisd enayf bef prepaﬂeg by
i 1 R ' j / : .CO und . .
o op i & B B Bt XA £ G E BB epioerazine
gPBPYUNE abfarmbia \hwhesimZ4 isceprptietiog gropridapto dive thilogtho

; | 09
?y@*ﬁ%%%@@ﬁfﬁ%@g@&? X e ORR Srgelt fgompounc
5 afith hyiazine hydrate tb@iveuiha indxzole ohttamolasKiXian r'emr‘]iingehe formula
. 3. , t.he. ,
(A5, RESERIG, Bard [ AeoreSl 8 S bR 005 Sy e e
steammlaiXilla conpalirdgr Zive veagtionsane sRows irafloy Kitzigearh gherein P is a
9b B8R grotiB anbi T is Flol, BY or I?[)rekeraglglfe:f. erably F.

—~— 1

10 FLOW DIAGRAM V
P R
N \
R —
Hal\ CHO ( 5)P N-(CR6R7)n ( 'EfCRGRﬂn
| H (Re)g \,
\ Hal (Va) . // I CHO
\\ Hal
(Xvi)
(Xvin
H2NNH2 H20
R Solvent
N—\ R
{ (CReR); \
AN | N—\
BN _ (CReRy)
’/ / 3 7/n
[ N BT (RN
\ N/ // \
H - | N
N
(Xia) H
(XIX)

Compounds of formula Xill wherein n is 1 and Rs, Rs and R, are H (XIlb) may
be prepared by reacting an indazole amine of formula XX with di(2-chloroethyl)amine
15 hydrochloride to give the corresponding piperazinyl indazole of formula XX,
protecting said formula XXI compound and reacting the protected formula XXI
compound with iodine in the presence of a base, such as KOH, to give the desired
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10 FLOVDIAGRAMV P. P Rr- NN- Hal\ CHO( 5) P N
(CR6R7)n ~~-NCRSR7)n | Fi (R5)P Hal (Va) CHO Hal

W@ 200u074243XVI 1 1)  H2ZNNH2 H20 R Solvent N\ P PBPCRER0P41003926

(RB)p ~N I N\ (CR6R7)n ~N 12, KOH (R5)p ~---N H N

\1:: N (XIlla) H (XIX) Conpounds of forrmula X1l
wherein nis 1 and R5i R6 and R7 are H (XII1b) nmay be
prepared by reacting an indazole am ne of formula XX
wPerRPQund 2f {qmwlaiélilhy The fieasgionsl Fetspdwo drhflow idigrar Vijimhereing P

tfé%ré%@h{s%sﬂ%%{iﬁ@%@hngeraﬂ nyl indazole of formula XX,

protecting said la XXI conpound and reacting the

protected formula XX HWIHAGRAMVIi odi ne in the

presence of a base, suech as KOH, to give the desired

-20 WO 2004/ 074243 PCT/ MS%Q%{I 003926HNTQnpound of

formul a XIHFW'}S The reacti ens are shmﬂ(]_ n flow di agram
2

VI wher ei ng[ r esents alprotecting g N FLOW
DI AGRAM VI j N - | N

H K,CO;5 / N
Ry )m H

(XX) (R1)m
(XXI)

1) Protection

2) I, KOH

(XIIIb)

Compounds of X!!la and XIllb may be converted to compounds of formula la,
Ib, or Ic as shown hereinabove in flow diagrams Il and IlI.

Corresponding compounds of the invention wherein A is CRg may be
obtained, for example, by lithiating a protected bromoindazole of formula XXil, and
reacting the lithiated compound in situ with an N-protected azacyclic ketone of
formula XXIII to give the protected hydroxy compound of formula XXIV, said hydroxy
compound may then be dehydrated to give the protected compound of formula XXV.
Catalytic hydrogenation and subsequent deprotection of said formula XXV compound
gives the desired compounds of formula | wherein A is CRg; R; and R, are H. and -
represents a single bond (Id). The reaction sequence is shown in flow diagram Vi
wherein P and P' each independently represent a protecting group.
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(XXI) 1) Protection 2) 12, KOH P\ N ~N N NH
W@ Royor2xi 1 1b) 5 Conpounds of X!'!la and Xl | | bPeEYS194/003926
converted to conmpounds of formula la, |Ib, or Ic as
shown herei nabove in flow diagrans Il and I1I1.
Correspondi ng conpounds of the invention wherein Ais
CR8 may be obtained, for exanple, by lithiating a
prot ect ed bronpi ndazol ELQWIHAGRAMMHI |, and 10
reacting the lithiated conpound in situ with an
N- prot ected azacyclic ketone of fornmula XXIl1l to give
t he protected hydroxyﬂ:om%gpd of formi\a XXV, said
hydr oxy. conpowulryray then be dehydrat edNtD gi ve the
pr ot ect comppund of fornul@ XXV. Catabyt) 6Fi7)n SO,R,
hydr ogengXi d subsequentNdepr ot edbdd aid
formul a ound 2k gesired co NS N\of
fornulg Wherjein A is CRS; and R4 are H\ ¥
repre§ s a mi ngl e bond (I d?z The reacti%/@quehce
i's shown ingbigw di agram Vi IXXWher ejn P and™P each
i ndependent|y represent a protecting group. -2XXi)
2004/ 074243 PCT/ US2004/ 003926 FLOW DI AGRAM VI | S02R2
1) n-BuLi P\ N--\ Br p (CR6R7)n SO02R2

H+
I:,\N“’\
HN—\
R
</ (CReR7)n SO,R, 1) Hy, Cat <,(C ek SO2R,
(Rolg (Bl
N A ~_ 2) deprotection X A
[ | N = [\ [N
g 7Y
(Re) H (Rm p'
(Id) (XXV)

Using the procedures shown in flow diagram Il hereinabove, the compounds
of formulas XXIV, XXV and Id may be readily converted to compounds of formula |
wherein A is CRg and Rg or R, are other than H.

Alternatively, compounds of formula | wherein A is C or CRg and Rs is H (le)
may be prepared by reacting a chloromethylsulfonyl compound of formula Ill with a
nitrobenzene derivative of formula XXVI in the presence of a strong base, such as
KO-t-Bu or KOH, to provide the compound of formula XXVII; reducing said formula
XVII compound with a reducing agent such as Sn, Fe or Zn in the presence of an
acid to give the corresponding amine of formula XXVIiI; and reacting said amine with
NaNOin the presence of an acid to give the desired indazole compound of formula
le. The reactions are shown in flow diagram VIIl.
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5 Using the procedures shown in flow diagraml|

her ei nabove, the conpounds of fornmulas XXIV, XXV and

Id may be readily converted to conpounds of formula I

wherein A is CR8 and RELOW RMAGRAMVHEr than H

Al ternatively, conpounds of formula | wherein Ais C

or CR8 and R3 is H (le) nay be prepared by reacting a

chl oronet hyl sul fonyl conpound of fornul arh),] Wt GaR2

10 nitrobenzene l_x{ig"c]l vative of formula XXVI |

presence of a _spridhg base, such as KO t-Bu O—L_go
R,

provi de the E{\ ound of @IGHNB2 XXVI | ; reducy

f or miRale, XVI k¢cdqpound wi t hga reduci ngqsgg\ such as
Sn, Fe ox h tMe2presence of ag. acid{fo (GRePent he
correspo& | i ne of formula XXVI11; and—eacting
sai d aq¥ h™ NaNO2 in the presence ofs an acid to

W t
gi ve the desired indazol e compound of forrmula 15 |e.
The reactions afP&Yhown in flow di agram VI I lxxvig22 WO
2004/ 074243 PCT/ US2004/ 003926 FLOW DI AGRAM Vi | |
(R1)m SO02R2 (Rl)m
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. n

 SO.R, (Ro)m SORe
[/ T NaNO,, HCI \ﬁ\)
NH,

Rs)
(RS)D\---- H ( 5 p\----
CReR7)n
<N_/(CR6R7)H §N—-/( 6R7)
th Ry
(Ie) (XXVIIT)

Compounds of formula le may be converted to the corresponding compounds
of formula I wherein A is C or CRg and R is other than H by reacting said formula le
compound with an alkylating agent as shown hereinabove in flow diagram I.

Protecting groups suitable for use in the reactions shown hereinabove include
t-butyloxycarbonyl, benzyl, acetyl, benzyloxycarbonyl, or any conventional group
known to protect a basic nitrogen in standard synthetic procedures.

Advantageously, the formula | compounds of the invention are useful for the
treatment of CNS disorders relating or affected by 5-HT6 receptor including motor,
mood, personality, behavioral, psychiatric, cognitive, neurodegenerative, or the like
disorders, for example Alzheimer’s disease, Parkinson’s disease, attention deficit
disorder, anxiety, epilepsy, depression, obsessive compulsive disorder, sleep
disorders, neurodegenerative disorders (such as head trauma or stroke), feeding

disorders (such as anorexia or bulimia), schizophrenia, memory loss, disorders
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formula e nay be converted to the correspondi ng
compounds of formula I wherein Ais Cor CR8 and R3
i 3s59¢iatad Winwithdrayalfoae eiuggr sigoting abusg, ar the like onpartai

V\gédﬁroﬁﬁeﬁhgb’dlﬁrﬂé@ B8°8S irfSbiR MW %gr[d%rﬂgbgvg%dlpﬂlyttﬁg present

diagram 1. Protecting groups sw
r igygitiop rpgo@mm&o@.fwg gireaimeatit otie disorder of the central nervous

tsyRtnY hei¥a Qtoéfﬁécteoqﬁﬂm!% \A#lto{ meapéé(t[ 21§ gt Eg@%@ﬁ which

or any conventi onal oup 1
nFATRISER PI’QY"MQ&W@PG“@} ﬁtﬂhﬂiﬁli)@ltpald)c@mn%amount of a compound of

|
ONAIR R 46 Bldzuribod WBRIAPOTE! o oitBaM R e bidficed by oralor
dRasentael gdmisisitatiag obin e@ﬁ/fcetmm rhgnrier MMGwWn & ke bo Bifective

| ARl BT herap BRI B 1y net%%nﬁgﬂe oral,

psychiatric, cognitive, neuro genera 8t the Iike
di sor dE?esterm Prowﬁmﬁpﬁéuﬁdzh%elnmﬂhsresp@etcswpwdlng a compound or

Ralbkiane® @nﬁre@:‘eﬁ%%ﬁe indbhtfoRt H@ébrquééeéi{shle\c é?c&%k&%pﬂq@%rmg such a

anxi ety, epilepsy, depression
cfosayed or syhsigncegpr pistering euprodtugedegivativevar analog which

q‘bﬁﬁé Q? é&u&aﬁéﬁ"én?&mh 66fle EBI%HQ%GE& sﬂbg%gg withfR §AL BShy.

di sorders (such as anorexia or
schi z o'BT‘PrtéﬁfaﬁeUTm@Hb efjedtive emodnisupdded in-the t'd@iment of a specific

SR O PO oo Y Yol g s
@getagdifesponse pattern of the patient, the severity of the disorder, the judgment of
the attending physician or the like. In general, effective amounts for daily oral
administration may be about 0.01 to 1,000 mg/kg, preferably about 0.5 to 500 mg/kg
and effective amounts for parenteral administration may be about 0.1 to 100 mg/kg,
preferably about 0.5 to 50 mg/kg.

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

Solid carriers suitable for use in the composition of the invention include one
or more substances which may also act as flavoring agents, lubricants, solubilizers,
suspending agents, fillers, glidants, compression aides, binders, tablet-disintegrating
agents or encapsulating materials. In powders, the carrier may be a finely divided
solid which is in admixture with a finely divided compound of formula 1. In tablets, the
formula I compound may be mixed with a carrier having the necessary compression
properties in suitable proportions and compacted in the shape and size desired. Said
powders and tablets may contain up to 99% by weight of the formula | compound.
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I%n ! a]gilwe i;ﬁléé’ﬂattlk}e %n{i aF@h%{t 6} F(‘—f uﬂgggﬁ)ﬁ gtlliprﬁ#ﬂwg the Seobe and, °
é\'“@%ﬂ)’i‘ﬂgel?”ﬂﬁ?mhsr@ th%@Vﬁl@tws&anywewrpr ession properties

i N SUijnRk et AT d
A G I e LS A A A
desiguates projes @Meanfmagnetncr msooargel TherrpronaitHF, DMF and DMSO
designate tetrahydrofuran, dimethyl formamide and dimethylsulfoxide, respectively.

In the chemical drawings, the term Ph represents a phenyl group.
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-24 WD 2004/ 074243 PCT/ US2004/ 003926 Solid carriers
suitable for use in the conposition of the invention

w0 pde4xal ci um phosphat e, nagnesi um st ear at BCT/U81004/003926
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20

25

30

sugars, |actose, dextrin, starch, gelatin, cellulose,
nmet hyl cel |l ul ose, sodi um carboxynet hyl cell ul ose,

pol yvi nyl pyrrolidine, low nelting waxes and ion
exchange resins. 5 Any pharnaceutically acceptable
liquid carrier suitable f i ng sol utions,
suspensi ons, enul si ons, s?/EXAWIpEE1 elixirs may be

enpl oyed in the conposition of the invention.

CPrapavdtith @ﬁ1-Bengglg4Lnitr%nhbgéI?§igéﬁlzuﬁd or suspended
in a pharnmaceutically accepta rqurd carrier such
as water, an organic solvent, amﬁggrnaceutrcally
acceptable oil or fat, oCngﬂrxture Said
liquid 1 osition may_contain other h\i&ab e
phar maceut add+trve§%épch—as—asolubrlrzég;:j\
emul sifiers, bdfkers, p ervatives, sweeten
flavoring agents, suspeﬂping agents, thickening

NO,

agents, coloring agents, viscosity regul ators,

st abi | A 2fh&) s qugﬁgn%lpfgr%razﬂ{e %hﬁod 568 mF?éﬁnP-l es of

liquid carriers suit oral” and paren

aldarenitsghenzen(s Hembde0 - Qamres!), @pe i:COu KQ&Q‘D g, 8®0manel) ingethanol
a4 ‘Fh'eh!ekﬂ%? relBix téfﬁpé?’QRrY un@ergnt f@ﬁ lférulI > odiB8h! d‘ fﬁ{éd"\ﬁ ﬁ} water,

preferably sodi um car oxy et ‘ose

Ancohdiastedivit) GGl Thsrrstiging eﬁra@mﬂre Slriggh qvqrdngﬂs@mnob
%c{?r@@ﬁtra‘ied Br cuo tc%ryéﬁlsgpid Rarsro‘u@e"l"he @8( di EQHt'ur’aef%d with h 2080 ethyl

. fractionat coconut ar ac
F‘%ﬁetat%?@ﬂeé ead fikerepniTse filercele rsmr-dr@d it efforgietpe ailes@orbreound

o ahde 854S, SUS ST YA, o PRLEIL ol ARERRM by g and
sm@‘rﬁrr@cg@llamaly@ﬁ% or suspensions are suitable for
intranmuscul ar, intraperitoneal or subcutaneous

I nj ection. Sterile sol utions may al so be adm ni stered

i ntravenously. Inventive ig bons suitable for
oral admnistration my ‘%%‘?her liquid or solid
_clgeosrtr on form For a nore cl ear understtﬁndr ng, and
| - . Q d T e

specific exarrpl es thereof are set forth hereinbel ow.
The foll ow ng exanples are nerely illustrative and
are n? plo be understood as Irm'tim_ngt;he/{gope and
under I yi ngNpriynci pl es ofcith g.pyention ny way.

Unl ess ot hér\wN at ed,__a.ljs_m are s by SO,Ph
wei ght. The tef@rz desi gnat es proton nuc
magnetic resonancé. N terns THF, DMF and DVSO N@p
desi gnat e tetrahydrofuran, dinet hyI f or mam de and

di net hyl sul f oxi de, respectively.

A stirred solution of 1-benzyl-4-(4-nitrophenyl)piperazine (5.95 g, 20.0 mmol)
and chloromethylphenylsulfone (3.82 g, 20.0 mmol) in dry THF under nitrogen at
-60°C is treated with 1.0M KO-t-Bu in THF (44.0 mL, 44.0 mmol), warmed to —20°C
over a 1 h period, quenched with acetic acid and treated sequentially with water,
saturated aqueous NaHCO; and ether. The phases are separated and the aqueous
phase is extracted with ether. The combined ethers are washed with water and
brine, dried over MgSQ, and concentrated in vacuo. The resultant residue is

—-26-



In the chem cal drawi ngs, the term Ph represents a
phenyl group. -25 WD 2004/ 074243 PCT/ US2004/ 003926

wE0MPLL43 Preparati on of PCT/US2004/003926

10
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1- Benzvl - 4- (4- ni trophenyl ) pi perazi ne CH2Ph PhH2CN\®

RQ+ CND > NN N<ZINO2 5 HA stirred solution of 1

- benzyl pi perazine (8.81 g, 50.0 mml), 4-

fl uoronitrobenzene (5.31 m, 50.0 nmmol), and K2CO3
(éhrotratpgraphed (sitica 9el,i h1 endhdrfodthyliesetatahednas as efuleub) to give the

t [ 8.

Rt SR sbi 3 Bt Mol 346 et yBiiegzod by
eNMPaartdmasesphcirathralyeses. MgSO4 and concentrated in

vacuo to give a solid residue. The solid is triturated
with 20: 80 ethyl acetate: hexanes and filtered. The
filtercake is air-dried to afford the title conpound

as orange crystals, 8.45 m&il d), nmp 218-219C,
characterized by NVR and tral analyses. 15
EXAI\/PLE 2 Pr epar ation of

~N||\S@th I\ml\m AStII‘I‘ed solutlon of 1
-benzyl 4- (4-nitrophenyl ) pi perazine (5.95 g, 20.0

nnDI) d chl or onet hyl phenyl sul (3.82 g, 20.0
P T PGy

E under nitrogen at

vmthl(]\/IK N i $E444.0 i, 44, O~pH e
to -20C over a period, quencheqd with ac acid
and treated sequenfi &by with water, saturatéd NHz

aqueous NaHCO3 and et her. The phases are separated and
t he aqueous

A mixture of 1-benzyl-4-{4-nitro-3-[(phenylsulfonyl)methyl]phenyl}piperazine
(6.77 g, 15.0 mmol) and granular tin (7.48 g, 63.0 mmol) in methanol and conc.
hydrochloric acid is heated at 45°C for 4 h, stirred at ambient temperature for 18 h,
carefully poured into saturated aqueous NaHCO;, treated with ether and stirred for
0.5 h. The phases are separated and the aqueous phase is extracted sequentially
with ether and CH,Cl,. The extracts and organic phase are combined, dried over
MgSO, and concentrated in vacuo. The resultant residue is dissolved in CH.Cl, and
filtered through Celite®. The filtrate is concentrated in vacuo to afford the title
compound as a pale yellow solid, 6.11 g (97% yield), mp 141-143°C, characterized
by NMR and mass spectral analyses

EXAMPLE 4

Preparation of 5-(4-Benzylpiperazin-1-yl)-3-(phenylsulfonyl)-1H-indazole
hydrochloride
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phase is extracted with ether. The conbined ethers are
washed with water and 30 brine, dried over MJSO4 and
weongenent ed i n vacuo. The resultant residue PCI/USDE4/003926

WO 2004/ 074243 PCT/ US2004/ 003926 chr omat ogr aphed

(silica gel, 1:1 and 1: 0 ethyl acetate: hexanes as

eluent) to give the title conpound as a yellow solid,

7 52 g (83%vyield), np 145-146C, characterized by NWR
pectral anal yses. 5 EXAMPLE 3Phi i on of

4 (4 B MI pipe aZ| n- I-Iydl\)oquﬂ-(QMabd;dlsul f onyl PO2Ph
niline FPePPhH2C_ N ) ~N | SOPPh LN N
NO2 NH2 15 ure of

1- benzyl - 4-{4-ni tro-3-[ (phenyl sul f onyl ) met hyl ] phenyl }pHHCI
I perazine (6.77 g, 15.0 mmol ) and granular tin (7.48
g, 63.0 mol) in nethanol and conc. hydrochloric acid
i s heafAetirrat sdt‘ﬁﬂbrf ofr4-t-benzgipiperazin-Atyl) edxifpleamylsulfonyl)methyl]-
t f e " f
5 SRS B e Hihelina T Bhtiaee BRSER bR SR oo
Ob#thhtrealibe duipadseswitir BaN@p rlahed! %mmcbi)emarqineroam'rqd’faséo min,
[ t d
?ftéégl\ﬁ;tﬁ;zﬁ% cg}éﬁﬂéc N%Pilgtg pgr e'i‘t(l: %Fu ?irte 8! gﬁg@fgérgak Q%llssolved
I\@SCMQQ’HJ @nd chmma’togiambd allmageloeth'yrllm:etaés ab elett) tesffatddhe free
PQJ{:&% 8; %%%lb%{%ﬂt% %e9|g®wcefbdrl1@ %’%?egnlgégﬁ‘?ﬁgﬂe solid i i dissolved in
10 aéfoxidre dfesthhartdl end ChiaPlo ureateabwith $.81M HEd in dioxanel anid concentrated

6 00 Vi
Nwéﬂaacgg goﬁi(& %8l &jzers(a ana% rési@ﬁéﬁi@g{aggd \ﬁ%éﬁ\?l acetat®¥o afford
Ptrepaleawdadm:t a$ an off-white solid, 278 mg (57% yield), mp 177-180°C, identified
= Vi.).- 3- (phenyl sul fonyl)-1
fﬁﬁgﬁ%h&ﬁggéoch %‘Jﬁ%e}s'— 27 WD 2004/ 074243
PCT/ US2004/ 003926 PhH2C. PhH2C, N NaNQ2/ aq
HCl / al cohol N~ 1 S02Ph

15
EXAMPLE 5
Preparation of 5-(4-Benzylpiperazin-1-y1)-3-[(3-fluorophenyl)sulfonyl]-1H-
indazole hydrochloride
20
F F
PhHQC\Nﬁ 1) CICHzS0, PhHZC‘N/\|
L_N 2)SnHCl {
\©\ 3) NaNOgp, HGI \GE[\?N
NO» H ‘HCI

Using essentially the same procedures described hereinabove for Examples
25 2 -4 and employing chloromethyl-(3-fluorophenyl)sulfone, the title compound is
obtained as an off-white solid, mp 157-160°C, identified by NMR and mass spectral

analyses.
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SO02Ph N O N 2 A stirred sol ution of
4- (4- benzyl pi perazin-1-yl)-2-[ (phenyl sul f onyl ) net hyl ]

wG2@aot42ee (0.371 g, 0.88 nmol) in 4.0 M aqueoRGI/US2004/003926

10

15

20

25

hydrochloric acid is cooled in an ice bath, treated
dropwi se with NaNO2 (91 ng, 1.32 mmol) in water,
stirred for 40 mn, treated with 2.5, M aqueous NaCH
to pH- 14 and filtered. The filtercake is dissol ved
in CH2Cl 2, and chromat ographed (silica gel, ethyl
acetate as eluent) to afford the free indazole of the
title product as a yellow solid (276 ng, 64% . The
solid is dissolved in 10 gxampbUee of et hanol and
CH2Cl 2, treated with 4.0 MHAC Tn dioxane, and
c-ncentrateo a solid reS|due
r BEEP s 3-1e Yrdsnitrophenylpiperazing o, g

t he t|tIe product as an off white SO|Id 278 ng (57%
yield), np 177-180C, identif H1 by NMR and mass
spectral anal yses. 15 EXANPU 25 Preparation of

5- (4- Benzyl pi perazi n-|
-vi)-3-|'(3-f|uorophenyl)sQ';Lnyll H— i ndazol e

hydr ochl odide~20 F F Phiecl 1) o o> C. N* S02

IN/ 2) Sn, ~, N 3) NaN02 HC N NO2 Si ng
essent i a,Cp t proge Bﬁ descrl bed heove
for Exanples 25 2 - 4 and ?{p oyi ng HsCO NO,
chl oronet hyl - (3-fl uor ophenyl )sul fone, the title
conmpound i s obtained as an off-white solid, np

157- 16AE}irredisoitiidn efdi -banzihesrthenB8s583 ¢ o ﬂhﬁiol) 4-chloro-3-

%&%@éﬁ%ﬁ@'ogéﬁ; 552%0%8 é%l%olg% LP%%O‘lé 98 38 0 mmol) in DMF is

1heRéerr 91 851 1¢ $0¢r§k tnsiev nirogén foo BAdNgddled tweoawi tamper@kitBhireated
with 2M aqueous hydrochloric acid, diluted with water and extracted with ether. The
combined extracts are washed with brine, dried over MgSQO, and concentrated in
vacuo. The resultant residue is chromatographed (silica gel, 30:70 ethyl
acetate:hexanes and 50:50 ethyl acetate:hexanes as eluent) to afford the title
compound as a yellow-orange oil 2.64 g (57% yield), identified by NMR analysis.

The

EXAMPLE 7

Preparation of 5-(4-Benzylpiperazin-1-yl)-6-methoxy-3-(phenvlsulfonyl)-1H-indazole
hydrochloride

PhHZC. N7 PhH,C

N ,
J@\ 2) Sn, HCI NI:E(N
HzCO > 1

NO, "~ 3) NaNO,, HCI HCO N Hel

Using essentially the same procedures described hereinabove for Examples
2 - 4 and employing 1-benzyl-4-(2-methoxy-4-nitrophenyl)piperazine as starting
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15

(N NPh d HOO0 ON H2C H3CO NO2 K2CO3/ DMF H3CO NC2

A stirred solution of 1 -benzyl pi perazine (3.53 g,
wQ@ee0d/omrwd ), 4-chl oro-3 10 mnet hoxy- ni t r obenzeneCt/BS2084/003926

g, 20.0 mol), and K2C03 (2.76 g, 20.0 nmol) in DWF is

heated at 85 to 100C under nitrogen for 23 h, cool ed

to roomtenperature, treated w th 2M aqueous

hydrochloric acid, diluted with water and extracted

\subshram mmmleTmnpmdtbs ohidinest 88 adar selide 7Qerch &P 185 187°C,

Vi entrated in vacuo.

QPE @{ @ﬁ%é’r}c‘:@l %gﬁ%géf;%aggggogr aphed (silica gel,
30: 70 ethyl 15 acetate: hexanes and 50: 50 et hyl
acet at e: hexanes as eluent) to afford the title
conmpound as a yellow orange oil 2.64 g (57%yield),
identified by NVR analysis. EXAMPLE 7 20 Preparation
of
5- (4- Benzyl pi per azin- 1- vI?—éM?éﬁﬁ%xv 3- (phenyl sul f onyl
)-1 Hindazol e hydrochloride PhH2C, NN 1) 2) Sn, HA

mﬂgﬁg@@m cosentially e san:
et i ¥ above for Exanples 2 - 4
and enmploying 1

- benzyl - 4- (2- met hoxy- 4- ni t rophenyl ) pi per azi

starting -29 WD 2004/074243 PCT/ US2004/ 1@
" substrate, the title conpound IBi;qPSbt ai nedha® a tan

soly d T\IO , nmp 185-187C, fied by NVR and mass
S raly anpl yses. S&,BKAVPLE epar ati on uf
5‘ Ben n-1-yl)-6- @\oxy 1- phenyl\/;q PO=Ph

MeO 'MeO N "HCI

N
Cu(OAc),

A mixture of 5-(4-benzylpiperazin-1-yl)-6-methoxy-3-(phenylsulfonyl)-1H-
indazole (448 mg, 0.97 mmol), phenylboronic acid (242 mg, 1.94 mmol), copper(ll)
acetate (271 mg, 1.50 mmol), pyridine (160 mg, 2.00 mmol) and 4A molecular sieves
(1.0 g) in methylene chloride is stirred at room temperature for 48 h and filtered. The
filtercake is washed with THF. The filtrates are combined and concentrated in vacuo.
The resultant residue is chromatographed (silica gel, 60:40 and 80:20 ethyl
acetate:hexanes as eluents) to afford the free amine of the title product as a white
20  solid, 130 mg (25% vield). The free amine is dissolved in ethanol, treated with 4.0 M
HCl in dioxane, and concentrated in vacuo to a solid residue. This solid is triturated
with ethyl acetate to afford the title product as a white solid, mp: 21 0-212°C,

identified by NMR and mass spectral analyses.

25
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sul fonyl)-1 Hindazol e hydrochloride 10 B(OH)2 CIN
S2Ph I N3 SO02Ph ():::Cl MeO NN NHCI H Cu(OAc)2 MO

wORW4nT4e83r e of 5- (4- benzyl pi perazin-1 PCT/US2004/003926

(9]

10

15

20

-yl)-6-met hoxy- 3- (phenyl sulf onyl)-1 H indazole (448

ng, 0.97 mol), phenylboronic acid (242 ng, 1.94

mol ), copper(ll) " 15 acetate (271 ng, 1.50 mol),

pyridine (160 ng, 2.00 mml) and 4A nol ecul ar si eves

(1.0 g) in nethylene chlori dEXAMPLUE®red at room

tenperature for 48 h and filtered. The filtercake is

washed with THE The filtrates are conbi ned and

cBreperadtipa bE6-MathoxaeluphenyTBéphebgisLifanyt)--5-edo etlaen 1 syl-1H-indazole

c@g&gﬁﬁ&ﬁir aphed (silica gel, 60:40 and 80: 20 et hyl
~ttexanes as eluents) to afford the free am ne

of the title product as a white 20 solid, 130 ng (25%

yi el . Th;\free am ne is dissolved in ethanol,

treated Wit 4.0 M ddChpi n di oxane, -jaod ntrate

in vacuo B.selj dT &'due. This solid lﬁ%ﬂt at do2Ph

wi th ethyl ace t\,ﬂ afford thg,title proddct a N

white sol i gheot™: 0-212C, identified by '}!',Ye% P

spectral anal yses. -30 WD 2004/ 074243

PCT/ US2004/ 003926 @PLE 9 Preparation of @

6- Met hoxv-| - phenyl (phenyl sul fonyl ) - - 5- pi per azi n-

-yl -1 Hindazole hydrochloride 5 PhH2C. ON SO2 Ph HCI

o (4 naToy i Her Al Btatnlube oMol Hiefofii - phemt,
| sulionylj-dHyihdazolett DO iz 61363 (11901) Agd 1 @hBBGEthyichigrotomate (250 mg,
] D B o T T e

or dethane 1's hea eratureé
4raoom feowkedure@nd concentrated to dryness. The resultant residue is dissolved in

ethanol, heated at reflux temperature for 16 h and concentrated in vacuo to give the
title compound as a white solid, 130 mg, (82% yield). This compound is purified by
recrystalization from ethanol/ether to afford a white solid, mp 167-170°C, identified by
NMR and mass spectral analyses.

EXAMPLE 10

Preparation of 6-Methoxy-3-(phenylsulfonyl)-5-(piperazin-1-yl)-1-[4-
(trifluoromethyl)phenyl]-1H-indazole hydrochloride

N g C—@—B(OH)
O b o™ O o

Cu(OAc)o

HsCO N - -
" N HCI
2) Deprotection HsCO

-31-



roomtenperature and concentrated to dryness. The
resultant residue is dissolved in ethanol, heated at

WO edo4lotse43 enperature for 16 h and concentr at edPCTUSHOU 3926

10

15

20

25

to give the title conpound as a white solid, 130 ny,
(82% yield). This conmpound is purified by
recrystalization fromethanol/ether to afford a white
solid, nmp 167-170C, identified by 15 NWVR and mass

t
i oS AR Bt ol e

(hoTeinRBRYe; P'ﬂﬂﬂ% ﬁ;ﬂrlf'uqromqt Rhoma bﬁwm}{d anq tite product is

C'okinihl@éﬂ’las B whidGofid, BgHy 21 B entifidd BNIMEIR Nasds @al
H 2) Deprotection H3 CON CF3 -31 WD 2004/074

F@QIIX§§§OO4/ 003926 Using essentially the sane
procedures described in Exanples 8 and 9 herei nabove

and enploying 4-(trifl uor g !@Iéﬂ]enyl bor oni ¢ aci d,
the title product is obt white solid, np
175-177C, identified by NMR and mass spectral

BE i RyI-3-(phenylsulfonyl)-1H-

- enzy p| per azi
2agoe | - et hyl - 3- (phenvl sul fonvi)-1 H indazole N
S02Ph N') S02Ph VN N 1 ) NaH/ THF N H 2) N' 10
CH3 A solution of
piperazin 1-yl)-3-(phenyl sul fonyl)-1
433 nmysolpWO mmol ) in THE at r

egt ed wi t h1NNEH/BAF Mg, 60% [ n |15 SOoPh
i ner al oi |, ol ), _stirred for 0,5 h, t eaty 1\
wi th nethyl i o (142 ny, 5’[ E'@ mol ), stirred € N'N
16 h, and dil uted W|th wat ef Q lEtoac. The or gani c S
phase is 8

A solution of 5-(4-benzylpiperazin-1-yl)-3-(phenylsulfonyl)-1H-indazole (433
mg, 1.00 mmol) in THF at room temperéture is treated with NaH (80 mg, 60% in
mineral oil, 2.00 mmol), stirred for 0.5 h, treated with methyl iodide (142 mg, 1.00
mmol), stirred for 16 h, and diluted with water and EtOAc. The organic phase is
separated, dried over MgSQ,, and concentrated in vacuo. The resultant residue is
chromatographed (SiO., 90:10 EtOAc:hexanes as eluent) to afford the title
compound as a white solid, 190 mg (43% yield), mp 195-197°C, identified by mass
spectral and NMR analyses.

EXAMPLE 12

Preparation of 5-(4-Benzylpiperazin-1-yl)-1-ethyl-3-(phenylsulfonyl)-1H-indazole
dihydrochloride
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separated, dried over MgJSO, and concentrated in
vacuo. The resultant residue is chromatographed

W@ 3100274290 10 Et OAc: hexanes as el uent) to affordI/ukmo4/003926

10

15

20

25

title conpound as a white solid, 190 ng (43%yield),
np 195-197C, identified by mass 20 spectral and NWR
anal yses. EXAMPLE 12 25 Preparation of

5- (4- Benzyl pi perazin-1-yl)-1-ethyl -3-(phenvl sul fonvi) -
1 Hindazole dihydrochioride -32 WD 2 074243

PCT/ US2004/ 003926 S02Ph N~N SO Ph ~ Br vN 2
I CN \ C03 i 2HAO LCH3 A mxture
5 bengyl pi per azisd,khyl ) - 3- (phenyl sul f
plazo , 0. gzcgngﬂga, bronpet ang, (108 ng0O,Ph
1.00 mmmol ) an COS (276 ng 2 00 _ngpol ) >

stirred for 16 roomt ature and dil utad
and Et OAc. The organlc pha 1% separated, dried o \(i
MySH, and concentrated in vacuo. The resul tant CHg
residue is chromat ographed (Si 02, 80:20, then 90:10

Et OAc: hexanes as eluent) to afford the free am ne of

the title product as a white solid, 230 ng. A portion

10 of khh&tu?é’bf ﬁ(ﬁﬂé@y@ﬂmr&ir\25-yﬂl§3{p}19hﬁsﬂfoﬁgl9-l1}‘I‘ﬁﬁdéﬁle (400

et hanol , treated

cBWecRF2mmel bramoathaee (1984ng,d-9mmallans Kebiyderfimgs2.80 mmol)

Wini DMIF $Ostirebd f8P16 B abom ﬂeﬁfp@tdtuﬂe%dbiﬂufé&%atémtﬂ Et@iAcf The
%r atl on O

S0P U Rro RAPaieieth G B 99 Yo 20d P T RRGL g, The

ReeNutdnt redidiid2iSCARPhaRIgrapHedIBERR, 802N, then 90;10HEDAcKekahes as

'\QIaeﬁ’ta tdRE theiide d¥he oﬂhe%elp%éug’éé QWit)e sBr?’d, 230 mg. A portion
of this solid (115 mg, 0.25 mmol) is dissolved in ethanol, treated with 4M HCl in
dioxane and concentrated in vacuo to give the title compound as a white solid, mp

>250°C, identified by mass spectral and NMR analyses.

EXAMPLES 13 - 93

Preparation of 3-Arylsulfonyl- -5-piperazinylindazole Derivatives

R4\

N | Ry~
™ 1) CICH,SOLRy SN SO.R,
N ‘\/N
\©\ 2) Sn, HCI \©f(N
NOz  3)NaNOp, HCI N Hol
4) Rg.LG (Optional) Ra

Using essentially the same procedures described in Examples 2 - 12
hereinabove and employing the appropriate 4-nitrophenylpiperazine as substrate and
suitable chloromethylarylsulfone as reactant, the compounds shown on Table | are
obtained and identified by HNMR and mass spectral analyses.
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20 Using essentially the sane procedures described in

Exanples 2 - 12 herei nabove and enpl oyi ng the
wapmioprint e 4-nitrophenyl pi perazi ne as subst rBCEUSI0A4/003926

sui tabl e chl oronet hyl aryl sul fone as reactant, the

conmpounds shown on Table | are obtained and

identified by HNVR and mass spectral anal yses. 25 -33

WO 2004/ 074243 PCT/ US2004/ 003926 TABLE | SOZR2 R4\ ON

N VWWRHC R3 Ex No R2 p C 13 phenyl H
met hyl >250 14 1 - napht hyl hyl >250 15
5-chl orot hi en-2-yl H_nethyl >250** 16 phenyl H nmet hyl
208-210 17 ' 4-bro H net hy 50* *

2-fl uorophenyl H nethyl| 16@; 16 %2 uorophenyl H
met hyl >250 20 phenyl ph€ny 148- 151 21
phenyl 4-trifluoronethyl phenl | 169-171 22

phenyl 4-ethoxyphenyl benzyl 120-144.4+23 phenyl
3-fluorophenyl benzyl 146-149 24 phenyl

3- met hoxyphenyl benzyl 135-138 25 phenyl

4-f 1 uor ophenyl benzyl 206-208 26 phenyl

3- clyor o- 4- f | uor ophenyl benzyl 157-161 27 pheny

4- mpjohy! t hi ophnyl benzyl 156-d#$0 R4 mp °C
13 phenyl H methyl >250
14 1-naphthyl H methyl >250
15 5-chlorothien-2-yl H methyl >250**
16 phenyl H methyl 208-210
17 ‘4-bromophenyl H methyl >250**
18 2-fluorophenyl H methyl 160-161
19 3-fluorophenyl H methyl >250
20 phenyl phenyl benzyl 148-151
21 phenyl 4-trifluoromethylphenyl benzyl 169-171
29 phenyl 4-ethoxyphenyl benzyl 140-144
23 phenyl 3-fluorophenyl benzyl 146-149
24 phenyl 3-methoxyphenyl benzyl 135-138
25 phenyl 4-fluorophenyl benzyl 206-208
26 phenyl 3-chloro-4-fluorophenyl benzyl 157-161
27 phenyl 4-methylthiophenyl benzyl 156-160
28 phenyl 3-trifluoromethylphenyl benzyl 146-150
29 phenyl 3,4-dimethoxyphenyl benzyl >200
30 phenyl 4-iodophenyl benzyl 196-199
31 phenyl 2-phenethyl H 127-130
32 phenyl phenyl H >200
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28 phenyl 3-trifluoronethyl phenyl benzyl 146-150 29
phenyl 3, 4-di net hoxyphenyl benzyl >200 30 phenyl

wd260edophenyl benzyl 196-199 31 phenyl 2- phenrtyb20b4/003926

127-130 32 phenyl phenyl H >200 5 -34 WD 2004/ 074243
PCT/ US2004/ 003926 TABLE |I. cont. R4\ ON'_ SO2R2 N N
%RHC 3 EXx No RR RB3 R4 np C 33 phenyl
4-trifluoromethyi phenyl H 170-172 34 phenyl

4- et hoxyphenyl H >200 35rg8eRY!comtf! uorophenyl H
139- 142 36 phenyl 3-netHoxyphenyl H 132-135 37
phenyl 4-fl uorophenyl, H 159-161 38 phenyl

3-chl oro-4-fl uor Ophelﬁ‘ﬂh\] 00 39 gﬁe&/l

4- et hyl t hi ophenyl H 16Q- 1 4Q phgny
3-trifluoronethyi phenyl phenyl

3, 4- di met hoxyphenyl H 156-158 lenyl 4-i odophenyl
H >200 43 phenyl ethyl H >200 744 phemyl methyl H
>200 45 1-naphthyl 1-propyl nethyl Bs*"" 46 1 -napht hyl
ethyl nmethyl ** 47 1 -naphthyl nethyl nmethyl **

Ex

No R2 R3 R4 mp °C
33 phenyl 4-trifluoromethylphenyl H 170-172
34 phenyl 4-ethoxyphenyl H >200
35 phenyl 3-fluorophenyl H 139-142
36 phenyl 3-methoxyphenyl H 132-135
37 phenyl 4-fluorophenyl H 159-161
38 phenyl 3-chloro-4-fluorophenyl H >200
39 phenyl 4-methylthiophenyl H 160-164
40 phenyl 3-trifluoromethylphenyl H 139-142
a1 phenyl 3,4-dimethoxyphenyl H 156-158
42 phenyl 4-jodophenyl H >200
43 phenyl ethyl H >200
44 phenyl methyl H >200
45 1-naphthyl 1-propyl methyl o

46 1-naphthyl ethyl methyl ke

47 1-naphthyl methyl methyl *x

48 1-naphthyl 1-butyl methyl *k

49 1-naphthyl 3-chlorobenzyl methyl o

50 1-naphthyl 2-propyl methyl ok

51 1-naphthyl 1-(2-methylpropyl) methyl *x

52 1-naphthyl benzyl methyl *k

53 1-naphthyl H H -
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48 1 -naphthyl 1 -butyl nethyl ** 49 1 -naphthyl
3-chl orobenzyl nethyl ** 50 1 -naphthyl 2-propyl
woreiohpr4243 51 1 -napht hyl 1-(2-nethyl propyl) Per/oyi004/603926
52 1 -naphthyl benzyl nmethyl ** 53 1 -naphthyl HHS5
-35 WD 2004/ 074243 PCT/ US2004/ 003926 TABLE |I. cont.
RAVON SO2ZR2 NN RHCO 3 EXxX NO R RBRRA nmp C 54
2-thienyl H nethyl ** 55 3-nmethyl phenyl H nethyl **
56 4-net hyl phenyl H net hyngr_ElEbZ),ﬁenzyl H et hyl **
58 2-fluorophenyl H methyT ** 59 3-fluorophenyl H
met hyl ** 60 4-fluorophenyl H nethyl ** 61

3- cyanophenyl H net hﬁ‘*\N 2 4- cya@.’g)oﬁenyl H net hyl

** 63 3-nmet hoxyphenyl ey * -nethoxyphenyl

H methyl ** 65 2-chlorop 66

3-chl orophenyl H nethyl ** ' sor ophenyl H net hyl

** 68 2,4-difluorophenyl ‘
Ex
No R2 R3 R4 mp °C
54 2-thienyl H methyl -
55 3-methylphenyl H methyl *
56 4-methylphenyl H methyl o
57 benzyl H methyl -
58 2-fluorophenyl H methyl -
59 3-fluorophenyl H methyl ax
60 4-fluorophenyl H methyl *
61 3-cyanophenyl H methyl o
62 4-cyanophenyl H methyl w
63 3-methoxypheny! H methyl o
64 4-methoxyphenyl H methyl w
65 2-chlorophenyl H methy! w
66 3-chlorophenyl H methyl s
67 4-chlorophenyl H methyl *
68 2,4-difluorophenyl H methyl x
69 3,4-difluorophenyl H methyl ok
70 5-chlorothien-2-yl H methyl w
71 4-isopropylphenyl H methyl ok
72 2-naphthyl H methyl -
73 3-chloro-4-fluorophenyl H methyl S
74 4-n-butylphenyl H methyl .
75 4-t-butylphenyl H methyl -
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69 3, 4-difluorophenyl H nmethyl ** 70

5-chl orothien-2-yl Hnmethyl ** 71 4-isopropyl phenyl H
woreiohpr4243 72 2-napht hyl H nethyl ** 73 PCT/US2004/003926
3-chl oro-4-fluorophenyl H nmethyl ** 74

4-n-butyl phenyl H nmethyl ** 75 4-t-butyl phenyl H
methyl ** 5 -36 WO 2004/ 074243 PCT/ US2004/ 003926
TABLE 1, cont. RA\N~ SO2ZR2 N~ ~N NRHC R3 Ex No
R2 R3 R4 np C 76 4-am nopxis ret hyl 77

5-chl or o- 2- net hoxyphenyl 14 78

2, 5-di chl or ophenyl met hyl ** 79 3,5-di chl or ophenyl
H nethyl ** 80 4-ne Hym fonylphegé H net hyl ** 81
4- br omophenyl H et hyl *

3, 5- bls(trlfluoronethyl) hyl **
2- nmet hyl phenyl H net hyl ** ophenyl H nmet hyl
** 85 4-n-propyl phenyl H neth \

3- (di fl uoronet hoxy) phenyl H net hyI
4-acetyl phenyl H nethyl **

Ex

No R2 R3 R4 mp °C
76 4-aminophenyl H methy! wx
77 5-chloro-2-methoxyphenyl H methyl o
78 2,5-dichlorophenyl H methyl o
79 3,5-dichlorophenyl H methyl o
80 4-methylsulfonylpheny! H methyl o
81 4-bromophenyl H methyl *
82 3,5-bis(trifluoromethyl)phenyl H methyl o
83 2-methylpheny! H methyl o
84 2-cyanophenyl H methy! #k
85 4-n-propylphenyl H methyl o
86 3-(difluoromethoxy)phenyl H methyl o
87 4-acetylphenyl H methyi **
88 2,3,4-trifluorophenyl H methyl o
90 2,4,5-trichloropheny! H methy! wx
91 2,6-dichloropheny! H methyl e
92 2,5-dichlorothien-3-yl H methy! **
93 2-propyl H methyl **

** Free Amine
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88 2,3,4-trifluorophenyl H nethyl ** 90
2,4,5-trichlorophenyl H nethyl ** 91

wWQ2@4d7emd or ophenyl H nmethyl ** 92 PCT/US2004/003926

10

15

20

25

2,5-dichlorothien-3-yl Hnethyl ** 93 2-propyl H
methyl ** 5 ** Free Am ne -37 WO 2004/ 074243

PCT/ US2004/ 003926 EXAMPLE 94 Preparation of

1- (5- Chl oro- 2-ni trophenyl)-4-net hyl piperazine CI CHs

C|11:NK2C(13I::N@+%%§6HCNDN 5 CH3 A
m xture of 4-chloro-2-flu enzene (28.5 mmol),
1 - et hyl pi perazi ne (28 5 mol) and K2C03 (37.0 mmol)

7 ' =t t he
aqueous phase |s extract ed W|th Et OAC The orgam c
phase and dgihe _gxtracts are%nbl ned, washE&
sequential |y h vva%:er a ri ne,XCed ov 2S04
and dried in eslil tantresirdue i S NO,

chr omat ogr aphéd 202, 10%’ihet hanol in EtOA
eluent) to afford the title product. LE 95

Preparation of 1-{5-Chloro-2-nitro-3- {f(4 fI'N
uor ophenyl ) sul f onyl | et hyl } phenyl } - 4- et hyl ml-beram ne

20 CI K mixiGt® 6l 4-6hlbroR-fudrbhitfdBdnzdie (28 kiBY), L tHyiiperazine

112BS RATER, ABIRACE KB e n M s e 9% Gdor 1 pand auted

nyvith yvater and EtOAc. The phases are separated and the aqueous phase is
extracted with EtOAc. The organic phase and the extracts are combined, washed
sequentially with water and brine, dried over Na,SO, and dried in vacuo. The

resultant residue is chromatographed (SiO2, 10% methanol in EtOAc as eluent) to
afford the title product.’

EXAMPLE 95

Preparation of 1-{5-Chloro-2-nitro-3-{[(4-fluorophenyl)sulfonylimethyliphenvi}-
4-methylpiperazine

@ @@;@

KOi-Bu

N
CHy

O—Z
I
@

A stirred mixture of 1-(5-chloro-2-nitrophenyl)-4-methylpiperazine (1.0 mmol)
and 4-fluorobenzylsulionyl chloride (1.0 mmol) in THF is treated with 2.2 mL of a 1M
KOt-Bu (2.2 mmol) solution in THF at -78° C, warmed to room temperature overa 2 h
period, quenched with acetic acid and concentrated in vacuo. The resultant residue
is partitioned between EtOAc and aqueous Na,CO,. The phases are separated and
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25 and 4-fluorobenzyl sul fonyl chloride (1.0 nmol) in
THE is treated with 2.2 nL of a 1 MKQ-Bu (2.2 mol)

wGaolwpTam in THE at -78 C, warned to room t enpRPCHUS2084/003926

10

15

20

25

over a 2 h period, quenched with acetic acid and
concentrated in vacuo. The resultant residue is
partitioned between Et OAc and aqueous Na2CQO3. The
phases are separated and -38 WO 2004/074243
P%ﬁ%&g %I%)s%gg gxtréﬂ%% @ﬁw E&%’%c nbpﬂﬁescgrgaﬁ'lfs ﬁ))r(nt?%eg%tc%(rjnbmedhwnh the
egxtragts, slried pV@rd\laz\'S@m and 2o@eniiatbddo Wemess it eabubdo afford the title
EE)(%& §s in vacuo to afford the title product. 5

MPLE 96 Preparation of
4- Chl or o- 2-df (4-f 1l uorophenvl ) sul fonyl | net hyl | - 6- (4-
nmet hyl pi perazin-1-yl)aniline 10 CI / C 02 aF Sn, HC

rS _F NONH2 (NN) CH3 (V\?QS%@&@QSOI ution of
4ch|or02{[(4fluorophe yl]methyl }-6-(4 15
met hyl pi perazin-1 -yl)aniline (1.0 nmmol) in nethanol

| Prépasatiel ofvl-iChi&io-2-Gli(4-flabshhenglisulfordyi]nhethgll-6(4- 5. 8
mnedlylpipekbifeci -yl Jardlired at 600 C for 4 h (until
reaction is conplete by thin |ayer chromatography),
cooled to 00 C, treated wth solid NaOH to pH >10 and
extract ed Wi t hCI 2. The extracts are combined,

aRd  concentrqted to_dryng
\ hd tltI%cl_?npound. 7 ONEXASPH
Pr epa at 'e@, of

Njo 3f (4-f | uor ophenvl ) sul f onyl
ZI n-

vi)- 25 1 Hindazole -39 WO
PCT/ U§§OO4/ 003926
3

- 7NH4- et hyl pi per a
004/ 074243

A solution of 4-chloro-2-{[(4-fluorophenyl)sulfonyl]methyl}-6-(4-
methylpiperazin-1-yl)aniline (1.0 mmol) in methanol is treated with Sn foil (593.3 mg),
followed by 5.8 mL of 12 M HCI, heated at 60° C for 4 h (until reaction is complete by
thin layer chromatography), cooled to 0° C, treated with solid NaOH tb pH >10 and
extracted with CH.Cl,. The extracts are combined, washed with water and
concentrated to dryness in vacuo to give the title compound.

EXAMPLE 97

Preparation of 5-Chloro-3[(4-fluorophenyl)sulfonyl]-7-(4-methylpiperazin-1-yl)-

1H-indazole
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A/ SFA / 02SF O\ / NH 22 NaNO2, HCI NN NNH
CNJI CH3 N CH3 A solution of NaNO2 (2.0 ng) in water
W@e009074283 t reat ed dropwi se with a sol uti on of PCT/US2004/003926
4-chl oro-2-{[ (4-fluorophenyl)sul fonyl ] met hyl } - 6- ( 4- et
hyl pi perazin-1 -yl)aniline 5 (102.2 ng, 0.25 mmol) in
1 MHC, allowed to warmto roomtenperature over a 2
h period, treated with saturated Na2C33 to pH >10- and

flltered The |tercake is washed w th and
give the tithe compoym r'ftlfled
;c and NVR anal O LE 98- 101

Pre N of 3 NaNO,, HCI N :
(Ary quonyI) 7- (4-methytprper azi h- 1-nl ) - 1H i ndazol e
Derlves 15 R1/ I 1) ACHS R 02S -R2 \ 2)
Sn, ¢! N NO2 1:;)~ N) CND 3) , HCO (N H CH3

N CHEH;Usi ng essentially the same Mrocedures described
her ei nabove in Exanples 20 95-97 and enpl oying the
appropri ate arylsulfonyl chl oride, the conpounds shown

spect ?!g%cﬁuﬂo'n g) |ﬁﬂ\%tér‘%§ @2 E)s ()’rze/%gta?d’é(rogﬂfs‘é with a solution

d
Rt/ as00A] e@lgg@@hem%u@nyumamyugwetwwperazm A-yhaniline

5 (102.2 mg, 0.25 mmol) in 1M HCI, allowed to warm to room temperature overa 2 h
period, treated with saturated Na,COs to pH >10 and filtered. The filtercake is
washed with water and dried in vacuo to give the title compound, identified by mass
spectral and NMR analyses.

10 EXAMPLE 98-101

Preparation of 3 (Arylsulfonyl)-7-(4-methylpiperazin-1-yl)-1H-indazole
Derivatives

Ry 1) CICH,SO:Rs R X -
2) Sn, HCI N
NO2 —_—— N
E”j 3) NaNOy, HCI No
" ()

CHy

15

CHg

Using essentially the same procedures described hereinabove in Examples
20 95-97 and employing the appropriate arylsulfony! chloride, the compounds shown in
Table |l are obtained and identified by mass spectral and NMR analyses.
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10

15

"NNH CNDCH3 Ex. %Yield No. Rl R2 (Over 3
Steps) 98 Cl 4-(isopropyl)phenyl 74 99 O

w@2qoani£b310r onret hyl ) phenyl 65 100 C 1- napht hpdT/¥S2004/003926

101 H 1-naphthyl -- 5 EXAMPLE 102 Preparation of

1- Fl uoro- 3-f4-(t-but oxycar bonyl ) pi perazi n-1-yl | benzal d
ehvde 10 Boc i F Boc CJ N cCHO K2CGB N CF + N CHO
| HF Astirred solution of 2,6-difluorobenzal dehyde
5 (10.0 g, 70 nmol) in N, N hyl f ormam de i s
treated with tert-butyl plegggggge 1 -carboxyl ate
(Boc) 6 (14.4 g, 15 77.0 mmol) _and pot assi um
carbonate (11.7 g, 85.0 I 8%?erd at 80 C for 16
h, cool ed to anbi ent tenpe eNdiluted with water
and extracted with nethyle /oride. The extracts
are conbi ned, washed sequent alld with water and
brine, dried over sodlun1i? Hate and concentrated in
vacuo to afford a crude oil his oil is purified by
col um chr omat ogr aphy (silic gel 15: 85 et hyl

acet at e/ hexanes) to afford - MD 2004/ 074243

PCT/ US2004/ 003926 the title conpound as a yel | ow
solid, |\E|Ic;5' 59 (7L %yield), i dent i fied by NVR%WNieldass

(Over 3 Steps)
98 Cl 4-(isopropyl)phenyl 74
99 Cl 3-(trifluoromethyl)phenyl 65
100 Cl 1-naphthyl 7.7
101 H 1-naphthyl -
EXAMPLE 102

Preparation of 1-Fluoro-3-[4-(t-butoxycarbonyl)piperazin-1-yllbenzaldehyde

l:;ioc
N
F s C
CHO N K>COg N
+ [ j —_— CHO
F N
i

A stirred solution of 2,6-difluorobenzaldehyde 5 (10.0 g, 70 mmol) in N,N-
dimethylformamide is treated with tert-butyl piperazine-1-carboxylate (Boc) 6 (14.4 g,
77.0 mmol) and potassium carbonate (11.7 g, 85.0 mmol), stirred at 80 °C for 16 h,
cooled to ambient temperature, diluted with water and extracted with methylene
chloride. The extracts are combined, washed sequentially with water and brine, dried
over sodium sulfate, and concentrated in vacuo to afford a crude oil. This oil is
purified by column chromatography (silica gel, 15:85 ethyl acetate/hexanes) to afford
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spectral anal yses. EXAMPLE 103 5 Preparation of
4-[ 4- (t-But oxycarbonyl) pi perazin-141-1 Hindazole Nc

WO 20074843 N N CHO H2ZNNH2 -H20 ('rN F &N\~ A BOI/US$10041003926

10

15

20

of 7 (20.0 g, 64.9 mml) and hydrazi ne nonohydrate (30
m.) in nethyl sulfoxide is stirred at 95 C for 96 h,
cooled to roomtenperature, partitioned 10 between
saturated sodi um bi carbonate and ether. The phases are

S r.at n h S o S. racted w

SRR SHe308 o4 5o B S BALE i RV i anc mace
phiziral avedysed. sequentially with water and brine, dried
over sodium sul fate and concentrated in vacuo to a

crude residue. This residue is purified by colum

chr omat ogr aphy (silica geﬂ,‘ﬂﬂﬂ'ﬁd&% 30: 70 et hyl

acet ate/ hexanes) to afford the title 15 conpound as a

| P%&réﬁ%h'o@%@-@&ﬂox@grb%n@F;ﬁ@r%lﬁh%lE‘)H Mdi%@lb' f' ed by
and nass sBoec ral anal yses

Preparation of Boc

4-[ 4- (t-But ox bonvl) pi perazin-1-yl | -- do-1

Hindazole Bpc Boc NN NN | ~N 12, Kd-ﬁ\ N H, NN

H A solution

N
?5[30(; bligoxyar ?plﬁn) KII ﬁmgz ylylflarl Nil ntiagol e
treated with er ed potassi um Eydr oxi c@ 42N
F b
A solution of 7 (20.0 g, 64.9 mmol) and hydrazine monohydrate (30 mL) in
methyl sulfoxide is stirred at 95 °C for 96 h, cooled to room temperature, partitioned
between saturated sodium bicarbonate and ether. The phases are separated and
the aqueous phase is extracted with ether. The exiracts are combined with the
organic phase, washed sequentially with water and brine, dried over sodium sulfate
and concentrated in vacuo to a crude residue. This residue is purified by column
chromatography (silica gel, 10:90 to 30:70 ethyl acetate/hexanes) to afford the title
compound as a light yellow solid, 12.3 g (57% vyield), identified by NMR and mass
spectral analyses.

EXAMPLE 104

Preparation of 4-[4-(1-Butoxycarbonvyl)piperazin-1-yll--3-iodo-1H-indazole

. ¢

N™
[:f:[j\ b,KOH
N e ——— N
N N
H

A solution of 4-[4-(t-butoxycarbonyl)piperazin-1-yl]-1H-indazole (5.00 g, 16.5
mmol) in N,N,-dimethylformamide is treated with powdered potassium hydroxide
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WD 2004/ 074243 PCT/ US2004/ 003926 (1.85 g, 33.07 mmol)

and iodine (4.61 g, 18.2 nmmol ), stirred at room

wao eoperasure for 16 h, diluted with ethyl acerEr/ESzN003926

quenched wi th 15% aqueous sodi um netabisulfite. The
phases are separated and the agueous phase is
extracted with ethyl acetate. The extracts and the
organi ¢ phase are conbi ned, washed with brine, 5

d(|’1| ngQ?BQT? rﬁﬁ%l)%ﬁb%ﬂﬁe?ﬁ%ﬁ@dll ; d&ﬁ%‘)t Eﬂ'}er%d%tgg%r\ﬁ%ﬁ'{ﬁer%ﬁjre for

a crude solid ur|

Pt?&rvgwhxlgpﬁﬁaa%awuewbe@mth ol 56 agBequs s@dluso

t
mb'sumtmmwm e T

SL'“& ?’ﬁra"’ir?é‘%;} @ groaity @ﬁﬁ%t@mnjﬁﬁ ARG 9@ Wish brine,

cyfned over sodlum sulfate and concentrated in vacuo to afford a crude solid. This
DIRGCARE kg o
Ncelate/pexargsptorfierd ihe tide product as a yellow solid, 2.40 g (35% yleld)
Aedrlifiod P NN R BRY Isb@éﬂ%@aaa{(% st-yl]--3-iodo-1

H i ndazol e (0.110 g, "sodi um benzene

sulfinate (0.068 g, 0.411 mmol), copper(l) iodide
(0.073 g, 0.386 nmol) angxAmMpic Ags hyl f or mam de is
added to a screw capped test- tube wit h Teflon-1ined

tube i s heat e&DOto 125 C for 4 h The eact| on 20
mxture i s caN ed, partitioned betvvee thyI acetate

and wat er aﬁgﬁl I tered t hrough a di at onaceous
earth. The Nyl#frate is separat ed. T e o gam =D ase IS
washed wth ing, dried over sodiu

concentrate qacuo. Tirasossll ting Lr ud r| al
is purified CONUM c.h.r_o.tra.t_ag.taph ca geI ,
40: 60 et hyl “¥CetHt e/ hexanes) to affé Ntitle
conmpound as a pa'l"e yel l ow foam 0.0272 g 8% 25

yield), identified by NVR and mass spectral anal yses.
-43 WD 2004/ 074243 PCT/ US2004/ 003926 EXAMPLE 106
A mixture of 4-[4-(t-butoxycarbonyl)piperazin-1-yi]--3-iodo-1H-indazole (0.110

g, 0.257 mmol), sodium benzene sulfinate (0.068 g, 0.411 mmol), copper(l) iodide
(0.073 g, 0.386 mmol) and N,N-dimethylformamide is added to a screw-capped test-
tube with Teflon-lined septum. The tube is evacuated and backfilled with argon. This
procedure is repeated twice, then the tube is heated to 125 °C for 4 h. The reaction
mixture is cooled, partitioned between ethyl acetate and water and filtered through a
pad of diatomaceous earth. The filtrate is separated. The organic phase is washed
with brine, dried over sodium sulfate and concentrated in vacuo. The resulting crude
material is purified by column chromatography (silica gel, 40:60 ethyl
acetate/hexanes) to afford the title compound as a pale yellow foam, 0.022 g (18%
yield), identified by NMR and mass spectral analyses.
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Preparati on of 3-(Phenyl sul fonyl)-4-pi perazin-1-yl -

H i ndazol e Hydrochloride ~oc N -HC N &NN S\ HC 02S
WO\N2003/07243 sol uti on of 4-[4-(t-butoxycarbonyl) pP@EUS2004/003926

‘razin-1 -yl]--3-(phenylsulfonyl)-1 H indazole

(0.022 g, 0.050 mml) in nethanol is treated with a 2

M solution of HCl in ether (0.4 nL), heated at ref

| ux tenperature for 1 h, cooled to roomtenperature

and 10 evaporated to dryﬁ@ﬂ qugﬁesi due is

re-di ssol ved i n net hanol trated. Repeating
this procedure three nore tlmes affords the title

PP i a0 ragéle [HyYrochloride
identified by NVR and mass spectral anal yses. EXAMPLE
107 15 Preparation of

4-[ 4-t - But oBpcar bonyl ) pi perazi n-1- 0- 3- (a-jgammhyl t hi o)

-1 Hi ndazol;{p Boo Boo Cl1 SH NN O H Cul

K203 NNL‘[H 0 A mixture of
4-[4-(t-b carb pi perazi n-1-yl ] N3
H i ndazol e (0. 068 0. 15%1amol ) coppe 23

IOO

(0. 005 g, \mml ) and—potassisim ch I\i (0.044
g, 0.318 ane added to a screw capped st tube
with a Tef “tilhed septum The tube is eypcuated and

5 backfilled withHargon and this procedure repeated
twice nore. The reaction mxture is treated

bt b oo -GPSRy el B gyt
Oin@aBlentfd32 G030 mmeptin methanetin tr@ateeiovntbm2 & sautppgf HCl in
”ém}ar)@ ARy ‘Fl‘égl%ﬁ a*?é?ﬁ).lx Jfé’f%)erg:tufré’fora H) co6188 ltdelqaohpteﬁ@@mture and

ure y acetate an
10 twa@e@aﬁecmoairm%@ew@ rebif{ais reAlsseiVed Iripeinagdl and condeniated.

CRESRAThE m.ggrocuameﬁm@@ htte tmes @ﬁswsehe tileprogsgdtlas anihite solid,

C(S 885 grz% ? yle?d ]dsenﬁlue%llbfyl I\‘ﬁHR ba¥1d mass spectral analyses.

EXAMPLE 107
15
Preparation of 4-[4-t-Butoxycarbonyl)piperazin-1-vl)-3-(1-naphthylthio)-1H-indazole
?oc ?oc
ENJ () -~
@ 1 P
L O
Cul, KZCOe, @I\?N
H
20 A mixture of 4-[4-(t-butoxycarbonyl)piperazin-1-yl]--3-iodo-1H-indazole (0.068

g, 0.159 mmol) copper(l) iodide (0.005 g, 0.024 mmol) and potassium carbonate
(0.044 g, 0.318 mmol) are added to a screw-capped test tube with a Teflon-lined
septum. The tube is evacuated and backfilled with argon and this procedure
repeated twice more. The reaction mixture is treated sequentially with 2-propanol
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5 chromat ography (silica gel, 40:60 ethyl
acet ate/ hexanes) to afford the title conpound as a

w@oioentess oil, 0.033 g (45%yield), identifi ePCHYSNMA03926
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and mass spectral anal yses. EXAMPLE 108 10
Preparation of

4- (4-(t-Butoxycarbonyl) pi perazin-1-vl 1--3-(1-naphthyls
ulfonyl)-1 H indazole | Boc C N N S 1) H202 N 02S

NN 5 ha\Lm ettyighe didcol E‘FU @L N) Mrsanialﬁm a?ﬁd' f h (tﬁéréﬁéthﬁm)@m g,
09 Lﬁs ﬁij glf% ea a? 85 qqﬁ%p)to oPYy ;qmpqqature diluted with

aethyli avetaté dnd filtdree &tre@thét’OnﬁE%@M@U STheHTiipHte #ébncentrated

P ettt TP A o Bt

seramategraphy tsilicaagel, %Meﬂlylrmwe/haxamspm affblgthe title compound

r $

158 SEP PR SRR KB ANAERARRERS S
aPfRRIYSeE: ni xture i s shaken on a Parr hydrogenat or under
a 40 psi hydrogen atnosphere for 2 h and filtered

t hrough di at omaceous eartEi |E§ filtrate is
concentrated in vacuo. P 198 of the resulti ng
crude material by flash chromatography (silica gel,
3Preparatiom pf 4-H& GtRtt@f/carandpipedédfinn dg)--Bhe-dabhihglsulfonyl)-1H-
G 0lIJd as a colorless oil, 0.011 g (35%yleld),

[ ied by NMR and nmass spectral 25 anal yses. -45
WO 2004/ 0m43 PCT/ US2004/ 003926 EXAMPLE 109

Pr epar atl of 3-(1 -Naphthylsulfonyl)- Qr? perazi n-1
-vl-1 H zoIe rochl oride Boc i

1) HoO, OgS

H2, Pd/C

A stirred solution of 4-[4-t-butoxycarbonyl)piperazin-1-yl)-3-(1-naphthylthio)-
1H-indazole (0.030 g, 0.065 mmol) in glacial acetic acid is treated with 35% aqueous
hydrogen peroxide (0.127 g, 1.30 mmol) stirred for 24 h, quenched with 10%
aqueous sodium metabisulfite solution (1 mL) and concentrated in vacuo. The
resulting solid is directly added to a suspension of 10% palladium-on-carbon (3 mg)
in methanol (10 mL) and the mixture is shaken on a Parr hydrogenator under a 40 psi
hydrogen atmosphere for 2 h and filiered through diatomaceous earth. The filtrate is
concentrated in vacuo. Purification of the resulting crude material by flash
chromatography (silica gel, 30:70 ethyl acetate/hexanes) affords the title compound
as a colorless oil, 0.011 g (35% vield), identified by NMR and mass spectral
analyses.
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C~-N NOS2NO02S NHAO N 5 HHUsing essentially

the sane procedure described in Exanple 106
whegeiongove and enpl oyi ng PCT/US2004/003926

4-[4-(t-butoxycarbonyl)pi perazin-1-yl]-3-(1-napht hyl su

I fonyl)-1 H indazole as substrate, the title product

is obtained as a light yellow solid (74%yvyield), 10 np

220C dec, identified by NVR and nass spectra

anal yses. EXAMPLES 110- tion of

3-(Aryl sul fonyl)-4- plperléﬁAﬁ Ea{ H i ndazol e
udrochlor de 15 Derlvatlves Boc Boc NNHHC NI N

, i-Hlaghibyl 1-wW-1H4indaEpledydrpchloride

essentlally the sane procedures described in Exanples
102-109 2 herelnabove and enpl oying the appropriate

aryl t hi ol aryI sul finate, the conpounds shown on
Table I1 e obt ai ned and identified by!NVR HEU nmass
spectral n I yses TABLE [11 -46 WO 2 074243

PCT/ US20 %382 N S02-R2 N

N

Using essentially the same procedure described in Example 106 hereinabove
and employing 4-[4-(t-butoxycarbonyl)piperazin-1-ylJ-3-(1 -naphthylsulfonyl)-1H-
indazole as substrate, the title product is obtained as a light yellow solid (74% vyield),

10 mp 220°C deg, identified by NMR and mass speciral analyses.

EXAMPLES 110-114

Preparation of 3-(Arylsulfonyl)-4-piperazin-1-yl-1H-indazole Hydrochloride
15  Derivatives

Using essentially the same procedures described in Examples 102-109
20 hereinabove and employing the appropriate arylthiol or arylsulfinate, the compounds
shown on Table IIl are obtained and identified by NMR and mass spectral analyses.

TABLE Il
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10

15

No. R2 C 110 4-nethyl phenyl 190-192 111
4- chl orophenyl 230 dec 112 3-fluorophenyl 180-183

wai®4474283 hoxyphenyl 178-182 1,14 2-napht hyl PODUDR4/603926

EXAMPLE 115 Preparation of

6- [ 4-t - But oxycar bonyl ) pi perazin-1-yl]-1 Hindazole C
~NH -HO 1) N NHI QH2N 2) (Boc)20 " Nr 1 H Boc v
10 A stirred solution of 6-am noindazole (13.3 g, 100
mrol ) in n-butanol is tredted with

bi s(2-chl oroet hyl ) am ne chloride (28.6 g, 160
mmol ) and potassium carponafe (34.6 g, 250 mmol ),
heated to refl ux tenperatyy

tenperature and concentrat
solution of the resultan
1,4-dioxane at 0 Cis tr fhl N sodi um hydr oxi de
solution (200 m-) and ' N{butyl di carbonate (34.9
g, 160 mmol ), stirred at anbieht tenperature for 24 h
and concentrated in vacuo to afford a crude oil. This
oil isBxartitioned between -47 WO 2004/ 074643

PCT/ USN#Q4/ 003926 et hylR&acet ate and wat er. °ghe

organi c layer is separated, washed wth brine, dried
over sqdhum sul fate copcentrated in v Furt her
purifi gg i on of thi é‘%g@l&\%ﬁ%‘ resi due bi&fﬁ)g%h
chromatldgr aphy (sil idehloebhery: 60 et hyl 230 dec

acet at exanes) aff title conpougd a

o ory daex B 11.539zﬁ %é}jt's‘uy'a d) identif?%g@?/ NVR
and madd35 spect r al4-BEHIoERRENYEXAMPLE 116178-182

114 2-naphthyl 200-202

for 72 h, cooled to room
d ing%l%@o. A stirred
e\ 15 material in

EXAMPLE 115

Preparation of 6-[4-t-Butoxycarbonyl)piperazin-1-vil-1H-indazole
Cl

NH -HCI

A stirred solution of 6-aminoindazole (13.3 g, 100 mmol) in n-butanol is
treated with bis(2-chloroethyl)amine hydrochloride (28.6 g, 160 mmol) and potassium
carbonate (34.6 g, 250 mmol), heated to reflux temperature for 72 h, cooled to room
temperature and concentrated in vacuo. - A stirred solution of the resultant crude
material in 1,4-dioxane at 0° C is treated with1 N sodium hydroxide solution (200 mL)
and di—tert-butyldicarbonate (34.9 g, 160 mmol), stirred at ambient temperature for
24 h and concentrated in vacuo to afford a crude oil. This oil is partitioned between
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Preparation of

6-[ 4-t- But oxycar bonyl ) pi perazin-1-yl|-3-iodo-1

3-1i
woRdadaezad e | rNN 12, KOH N/ N N'N H 10 BopCTMUS2004/003926

10

15

20

25

BocN1,H A stirred solution of

6-[ 4-t - but oxycar bonyl ) pi perazin-1-yl]-1 Hindazol e

(7.20 g, 23.8 mmol) in N, Ndinethylformam de at 0 C

is treated with powdered potassi um 15 hydroxi de (5.40

g eth§Bacttaterahdl watdrl Give drdanid lagerds egydraiedaiiasHddomithasring, dried

S 8{@' éogfﬂl{rh&fh}aor %]d;c%n%égfr%%?? m, \é’%‘ugt Egﬁe&%r%ﬁcation of this resultant
t mspmeaiydlaeb chmmatégraphydsliica gel, 40160 etyhytetaetickhtos)Bffords the

R 2o BB a IR T e bs e s

I speotrat arsedysed. Wit h et hyl acetate. The extracts are
conbi ned with the organi c phase, 20 washed with brine,
dried over sodium sul fate and concentrated in vacuo.
The resulting crude mat eé*ﬂéglgliﬂﬁi fied by flash
chromat ography (silica g hyl

acet at e/ heit(anes) to afford the titl e compound as a

and mass spectral aal yses 25 - 48 WO 2004/ 074243 |

PCT/ USZOO4/ 00392 PLE 1{,7/kBieparation of
6- [ 4-t - But ox car f I)p‘uperazm 1- - 3- (pheny,
yl)- 1H|nﬁ Nflol \N PhSC2Na r I

5 Bocc USI ng &sent i ally the sa prjocedur eH
descrl i n”Exanpl e 105 her ei naboveBoah | oyi ng of
6-[4-t- but oxycar bonyl ) pi perazin-1 -yl]-3-iodo-1

H i ndazol e and 10 sodi um benzenesul finate affords the

e, ROUROIe AS R bOR o S St s 201,

1288 bImaél) mmMINmW6rMIEQ any PGS id fr&u¥d with powdered potassium

05‘%“ g a@ ﬂ) g, ég 4 mmol fjgﬁlo 7 %, by tF'é%Sp%?'SQ rguljc? tlonoc?'fsa solul:c||co:|n of
iodine (10.9 g, 42.9 mmol) in N,N-dimethylforrmamide, stirred at ambient
temperatures for 16 h, diluted with ethyl acetate and quenched with 10% aqueous
sodium metabisulfite solution. The phases are separated. The aqueous phase is
-extracted with ethyl acetate. The extracts are combined with the organic phase,
washed with brine, dried over sodium sulfate and concentrated in vacuo. The
resulting crude material is purified by flash chromatography (silica gel, 30:70 ethyl
acetate/hexanes) to afford the title compound as a yellow solid, 11.5 g (38% vield)
identified by NMR and mass spectral analyses.
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J>NN HCL I , \N rNHNrNHJ HJ BocN 20 Using

essentially the sanme procedure described in Exanple
wa®4hendes nabove and enpl oyi ng PCT/US2004/003926

6- [ 4-t - but oxycar bonyl ) pi perazi n-1-yl ] - 3- (phenyl sul f ony

l)-1 Hindazole as substrate, the title conmpound is

obtai ned as an off-white solid (81 %yield),

identified by NVMR and nass spectral anal yses. -49 WO

2004/ 074243 PCT/ US2004/ 0039 EXANPYR/RLES 119- 124

Preparation of 3-(Arylsul funoyl)- 6-piperazin-1-yl-1

H i ndazol e Hydrochl ori de Conpounds 5 1) R2SC2Na R

KBrépakifion ©f 644-t-ButcRu¢arbdh Braz{eN -M1-3) (phehyiddNud V¥ H-indazole

Bocce N, Using essentially the sane procedures

descri bed in Exanples 117 and 118 10 herei nabove and

enpl oyi ng the appropriate arylsulfinate, the corrpou/@

shown in Table IV are obtained and identified by N
and mass spectral anhlyses. TABLE |V S02-R2
H 15 H\J Ex/@;\b& R2 @®nhsbL{a4- et hyl phen
N ;
N N Cul (N N
H
~N H
\/’ Boc’N\/,

Using essentially the same procedure described in Example 105 hereinabove
and employing of 6-[4-t-butoxycarbonyl)piperazin-1-yl]-3-iodo-1H-indazole and
10 sodium benzenesuifinate affords the title compound as a colorless foam (80% yield),
identified by NMR and mass spectral analyses.

EXAMPLE 118

15  Preparation of 3-(Phenylsulfonyl)- 6-piperazin-1-yI-1H-indazole Hydrochloride

025/© ‘HClI 0,5” :

IN ’
OC

HN. H
B

20 Using essentially the same procedure described in Example 106 hereinabove
and employing 6-[4-t-butoxycarbonyl)piperazin-1-yl]-3-(phenylsulfonyl)-1H-indazole
as substrate, the title compound is obtained as an off-white solid (81% vield),
identified by NMR and mass speciral analyses.
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120 4-(trifluoronethyl)phenyl 189-191 121
4- chl orophenyl 175-178 122 3-fluorophenyl 260 dec

wAa2®4474283 hoxyphenyl 165-170 124 2-napht hyl 2BOr/tisa04/003926

10

15

-50 WD 2004/ 074243 PCT/ US2004/ 003926 EXAVPLE 125
Preparati on of 6-f4-t-Butoxycarbonyl) pi perazin-|
-yl)-3-(1-naphthylthio)-1 Hindazole SH\ s rN H Cul,
K2COB N) H 5 BocN - Boc' v Using essentially the same
procedure described i n Ex&{AMPUES 1hg124nabove and
enploying 6- [ 4-t - but oxycar bonyl ) pi perazin-1

-yI) |odolH-|ndazoIe as substrate 10thet|tle

i by NI\/R and mass spect raI anal yses. EXAI\/PLE

par ati on of

6-f 4-t- But oxycar bonyl ) pi perazin-1-yl)-3-(1-napht hyl sul

fonyl)-1H indazole s \ | / N 1) nctpba 02S fN l\h2
~

I
Boc'N,, H 2) H2, Pd/C /N, NIN%¥ONapoccen20 A 0,8
stirred solutio -[4 t b GubXQHEr bonyl ) pi p ({1
-yl)-3-(1 -nap N 0) - 1-H-indazole (O. 240 0. DR

‘ oride is treated P N
enzoi cipcid (RPFSY (77% FHN\/,O 350 H
d sodium -51

nol ) i n el
chl or ope ;)\)%E

1. 56 gagol

Using essentially the same procedures described in Examples 117 and 118
hereinabove and employing the appropriate arylsulfinate, the compounds shown in
Table IV are obtained and identified by NMR and mass spectral analyses.

TABLE IV

Ex. mp

No. R2 °C

119 4-methylphenyl 172-175
120 4-(trifluoromethyl)phenyl 189-191
121 4-chlorophenyl 175-178
122 3-fluorophenyl 260 dec
123 4-methoxyphenyl 165-170
124 2-naphthyl 260 dec
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WO 2004/ 074243 PCT/ US2004/ 003926 bi carbonate (0.219
g, 2.61 mmol ), stirred at anbient tenperatures for 16

wo2zend742partiti oned between et hyl acetate and REX/E82004/003926

10

15

20

The phases are separated and the aqueous phase is
extracted with nmethyl ene chloride. The extracts and

the organic phase are conbi ned, washed sequentially

wi th 10% aqueous sodi um bi carbonate 5 sol ution and

brine, dried over sodi um suekamplamdasoncentrated in
vacuo to afford a crude oil. This oil is added to a
suspensi on of 10% pal | adi um on-carbon (40 ng) in
nteparation oh 8-[4$-hBkieryenbenyBpiperazirdt atreibhthyRie6)- 8H4azole
psi hydrogen atnosphere for 2 h and filtered throug

di at onaceous earth. The filtrate is concentrated in

vacuo. The resulting crude mgjerial is purified by
flash chromat ography (silica del, 50:50 10 et hyl
acet at e/ hexanes) to affo ' |t| e conpound as &

colorless oil, 4 el d), identifiged oy
NVR and mas al ana AMPLE 127
Pr epar apion B- (N- Napht hyl sul fonyl)
6- pi pef azih- T¥¥| “NH- i nda@ul, Kx8dr ochl é{\ OZS \H\ I
HCIl /''~-N/ H 1 / \'N BdncN HNJ H 20
Usi ng essentially the same procedure descrl bed in
Exanpl e 106 herei nabl ove and enpl oyi ng of
6- [ 4-t - but oxycar bonyl ) pi perazi n-1-yl) - 3-(1-napht hyl sul
f onyl ) Udihg elsﬁtﬁhﬁalqﬂ the @ém&@@dddaf@degchﬁed i'n@@rr?lé)m‘ﬁﬁerbﬁlabove

obt |ne|d as e solid 98% (;l

SRS gl b pary v B ariaf 4 Endezsie. assubstrate,
V&ﬂﬂ@éb@ﬁé@ﬁ&s Bﬁ&déﬂ%%&&?&@@ll_(@% , illékified by NMR and
Conpar at i ve Eyal uation of 5-HT6 Binding Affinity of
1@5?3%%%% S85The affinity of test conpounds for
the serotonin 5-HT6 receptor is evaluated in the

following manner. Cultured Hel | | s. expressing human
cl oned 5- HT6 EQA&P%- 126

Preparation of 6-[4-t-Butoxycarbonyl)piperazin-1-y)-3-(1-naphthylsulfonyl)-1H-
indazole

oY o
Ay o
H N
Boc’N\/, 2) Hp, Pd/C ,/\N N
Boc’N

A stirred solution of 6-[4-t-butoxycarbonyl)piperazin-1-yl)-3-(1-naphthylthio)-
1H-indazole (0.240 g, 0.521 mmol) in methylene chloride is treated with meta-
chloroperoxybenzoic acid (mepba) (77% pure, 0.350 g, 1.56 mmol) and sodium
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10

15

20

25

receptors are harvested and centrifuged at | ow speed
(1,000 x g) for 10.0 mn to renove the culture nedia.
wab@4lanryest ed cells are suspended in half vol perEUS$004/003926
fresh physiol ogi cal phosphate buffered saline
solution and recentrifuged at the sane 10 speed. This
operation is repeated. The collected cells are then
honogeni zed in ten volunmes of 50 MM Tris. HCl (pH 7. 4)
apigaposata(p.2tag. 2.6h mrmjmsgeadiataamlslennempera‘tuwge ¢bra® h and

leg):Trﬁect eoPqe Mf’%'[e @¥'al neg'} %%‘g? fléeeﬁ %%té%eﬁj%%r?tﬁd #pd the

v@ﬂl%@éé pbaseTisiexiraded Wil freathyderdk crdariziet Thkwgadctatant |ﬂﬁe organlc

53 RIS BBl 8, IR A b G Hora
Cmt@mandsbmjet driadi avedsodiuralsutiate tatid @bnddhirabedoh v}ﬁ@dlait@iea‘-fford a
Eimé!tjgﬁrl] Sglgl? g]rl hﬁ}a@#%@a g@gﬁ'seﬁqgo 1@9%@@1@?}?&30& on 0% (40 mg) in
d@gthah@@lhdl shakeywprya é’arreﬂydrogbnaﬂar ahder@vDpsi hﬂt&ag&ﬁ @tmosphere

(1P Bleng HiEretithid08h Blardifoaghs BBRA T iBhie SEooheABtee ip vacuo,
rfﬁ;ennesujtm@ glslpe mterral isTheifipd bp Hastdchremaiogrphy USieNgd BD:50

( t ) al i ot ed

(AP BB 8RE016 AGnd ook et Bup o o 1
blield), itentiieddeyr NMBrans. m@ssspectrakanadsesent s ar e

performed in a 96 well mcrotiter plate format, in a
total volume of 200 pl. To each well is added the

follow ng m xture: 80.0 , 11EXAMPLEC1g7ati on buffer nade

in 50 MM Tris.HClI buffer (pH 7.4) containing 10.0 mM

Cl2 25 and 0.5 mM EDTA and 20 pl of [3H]-LSD (S. A,
%ggg‘gimwm Henyl)-Grpipgrseins ram H-indez&e Hydeehloride
3.0 nM The dissociation constant, KD of the [3H LSD
at the human serotonin 5-HT6 receptor is 2.9 nM as
determ ned by saturg&ign binding with increasing
concentrations of ISD. The reaction is initiated
by the final addisCio

100.0 pl of tissue O
suspensi omm f bi ndi ng, i s nmeasured in th8

presenge o pM et hi ot in. The p@st O
conmpgun a ed in 20. 0 ~td—votlwwe. The r\on

i s aNlowed to pFbceed in the dark for ,2,9\ rom
tBQFrperature, at which tinme, the bound | E']d rece
conplex is filtered off on a 96 vveII [ter W|tha
Packard Filtermate(r) 196 Harvester. The bound conpl ex
caught -53 WD 2004/ 074243 PCT/ US2004/ 003926 on the
filter disk is allowed to air dry and the

radi oactivity is measured in a Packard TopCount(r)

equi pmlsgwg\éefssbntmuy trwwwwpdobe@jre aés&m;bam E)Iﬁaﬁ? | llé}‘ﬂ)e ﬁweFé‘ﬁablove
gg@ ﬁﬁ?ﬁa{m%%dﬁﬁé%bu %M%a%ﬂn Plp@@z a{@ G rapbityissBomdiH-

anudzole as substrate, the title product is obtained as a white solid (98% vyield), mp
205-210 °C, identified by NMR and mass spectral analyses.
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counted in a PackardTopCount(r) with a tritium
efficiency of 31.0% 5 Specific binding to the 5-HT6

wo emepru3 i s defined as the total radioactivitBCT/D82004003926

10

15

20

25

30

| ess the amount bound in the presence of 10. OpM

unl abel ed nethi othepin. Binding in the presence of
varyi ng concentrations of test conpound is expressed
as a percentage of specific binding in the absence of

test conmpound. The" resulté A fted as | og % bound
versus | og concentration ound. Nonl i near

10 regreSS| on anal yS| S of_data points with a conputer

t he K val ues of t est conpounds W|th 95% confi dence
limts. The anopunt of displacenent by the test
conpouihtie 8ingy ofgasticomperindsitor {te) serd)tnhi'ntﬁ HT® reczeptibr issevaluated

B(;ecegtorm@eetm@stedand@éwlﬁagﬂdchhlaw Bﬂ)@ourl tﬂ@érxoga forf 10.G1enin to
t Fé?ﬁ&d%@lhé‘ggﬂlée glagtgﬁr' Tﬁg hh&RB5Ea %ﬁ@s? %rtFPsgjﬁ;g:eP({Meg(?H Eglg gﬁﬂg%gfof fresh

presence 0 ating conce
aplhy st giesh pbesphate hufferedsaline aoltion and reCBMribugeddit e same

L Ly

i volgrnes oG miM Biie. kB! (Ehl 7. h)egnd @5OnM EDTA. rrsuedtenmgarhatedis
Pt S50 A S RSP g, o
t pellet @ﬁeslmpaadedjn 1@fvotunmsrdd' risdi@l ibfwﬁeﬂ argh!edemismgeaaﬂthe same
Feheed, SHEif BERAIE BBl S POy TASEEL Y ahydre
%ssnﬁupmtelhmn@nﬁls }dletavminﬂadsn ahwodte@felmmﬁld/owmubs Fovine Serum
CRIBHﬁﬁne uEEd L0 %esté(l?dgw i tﬂ?&)?c%tglﬁ%epéfm %ﬂ%rgg?%%giég '\{ﬂ.@e method

npoun enons bi'ndi n
r@@@pb@dmLmey dtala JaBiel. Sivern, 193:2681 85/). Gk eolumebef thi

AR BT RAORYNRRE Pt ingBrt aton o1 1.
mg/ml of suspension. The prepared membrane suspension (10 times concentrated)
is aliquoted in 1.0 ml volumes and stored at -70° C until used in subsequent binding
experiments.

Binding experiments are performed in a 96 well microtiter plate format, in a
total volume of 200 ul. To each well is added the following mixture: 80.0 ul of
incubation buffer made in 50 mM Tris.HCI buffer (pH 7.4) containing 10.0 mM MgCl,
and 0.5 mM EDTA and 20 4 of [°H]-LSD (S.A., 86.0 Ci/mmol, available from
Amersham Life Science), 3.0 nM. The dissociation constant, Ky 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 ul of tissue suspension. Nonspecific binding is measured in the presence of
10.0 M methiothepin. The test compounds are added in 20.0 ul volume.

The reaction is allowed to proceed in the dark for 120 min at room
temperature, at which time, the bound ligand-receptor complex is filtered off on a 96

well unifilter with a Packard Filtermate® 196 Harvester. The bound complex caught
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5-- 53 7 113 -- 8 399 -- 9 97 -- 10 224 -- 11 -- 67
12 64 -- 13 2 -- 141 -- 152 -- 16 13 -- 17 7 -- 18 6

W0 200207243 - 20 -- 63 21 -- 22 22 -- 25 23 -PCBUSR4/003926

10

15

20

25

30

-- 23 25 -- 74 26 --8 27 -- 13 28 136 -- 29 -- 24
30 -- 30 313 -- 32 18 -- 33 19 -- 34 135 -- -55 WO
2004/ 074243 PCT/ US2004/ 003926 TABLE V, cont.

on the filter disk is allowed to air dry and the radioactivity is measured in a Packard
TopCount® equipped with six photomultiplier detectors, after the addition of 40.0ul
Microscint®-20 scintillant to each shallow well. The unifilter plate is heat-sealed and
counted in a PackardTopCount® with a tritium efficiency of 31.0%.

Specific binding to the 5-HT6 receptor is defined as the total radioactivity
bound less the amount bound in the presence of 10.04M unlabeled methiothepin.
Binding in the presence of varying concentrations of test compound is expressed as
a percentage of specific binding in the absence of test compound. The results are
plotted as log % bound versus log concentration of test compound. Nonlinear
regression analysis of data points with a computer assisted program Prism® yields
both the 1G5, and the K;values of test compounds with 95% confidence limits.

The amount of displacement by the test compound is given in percent (%)
inhibition and is derived from the following equation:

By,- NSB
% inhibition = (1 = ==mmmmmrmnmn ) 100
TB - NSB

where By is the amount of CPM bound in the presence of the testing agent. NSB
represents the CPM bound in the presence of a saturating concentration of a
displacer and TB represents the total amount of CPM bound at zero (0) concentration
of test compound.

Alternatively, a linear regression line of data points is plotted, from which the
ICs0 value is determined and the K; value is determined based upon the following
equation:

K =1Cs/ (1 + L/Kp)
where L is the concentration of the radioactive ligand used and Kp is the dissociation
constant of the ligand for the receptor, both expressed in nM.
Using this assay, the % inhibition and Ki values are determined and

compared to those values obtained by representative compounds known to
demonstrate binding to the 5-HT6 receptor. The data are shown in TableV, below.
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EX. 5-HT6 Binding % Inhibition No. Ki (nM at 1NM 35
38 -- 36 20 -- 37 4 -- 38 73 -- 39 69 -- 40 62 -- 41

WA 20044074223 117 -- 43 3 -- 44 -- 67 45 2 -- 46 PCFUSHT4/M3926
-- 48 4 -- 496 -- 502 -- 511--522--531-- 54
8 --551--565--583--592--605--631--

64 12 -- 654 -- 66 1 -- -56
TABLE V

Ex. 5-HT6 Binding % Inhibition
No. Ki (nM) at 1uM
4 86 -
5 = 53
7 113 -~
8 399 -
9 97 -
10 224 -
11 -- 67
12 64 -
13 2 -
14 1 =
15 2 -
16 13 -
17 7 -
18 6 --
19 2 -
20 - 63
21 -~ 22
22 - 25
23 - 5
24 -- 23
25 -- 74
26 - 8
27 -- 13
28 136 -
29 - 24
30 -- 30
31 3 --
32 18 --
33 19 --
34 135 --
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WO 2004/ 074243 PCT/ US2004/ 003926 TABLE V, cont. EX
5-HT6 Binding % Inhibition No. Ki (nM at 1NM 67 8
W0 2008874043 - - 69 28 -- 70 3 -- 71 4 -- 72 2 -- WAI/BS2004/003926
77 2 -- 8062 -- 817 -- 834--8510-- 861-- 89
101 -- 916 -- 92 1 -- 97 12 -- 98 22 -- 99 20 -- 100
5 -- 101 5 -- 5-HT6 binding Conparative Exanples Ki
(nM dozapine 6.0 Loxapine 41.4 Bronocriptine 23.0
Met hi ot hepin 8.3 Manserin 44.2
TABLE V, cont.

EX. 5-HT6 Binding % Inhibition
No. Ki (nM) at 1uM
35 38 -
36 20 -
37 4 -
38 73 -
39 69 -
40 62 -
41 13 -
42 117 -
43 3 -
44 - 67
45 2 -
46 2 -
47 2 -
48 4 -
49 6 -
50 2 -
51 1 -
52 2 -
53 1 .
54 8 -
55 1 -
56 5 -
58 3 -
59 2 -
60 5 -
63 1 -
64 12 | -
65 4 -
66 1 -
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A anzepine 19.5 -57 WO 2004/ 074243 PCT/ US2004/ 003926
CLAIVMS: 1. A conpound of formulal R4 N~ (CR6R7)"

WO RMIBEEPR2 NN 5 (R)mR3 () wherein A PGCI/TS200HR®3926
or N 10 RL is H, hal ogen, CN, COR9, 0002R1G CO2R11,
CONR12R13, SO, R14i NR15R16, OR17 or a Cl-C6al kyl,
C3-Crcycl oal kyl, aryl or heteroaryl group each
optionally substituted; R2 is an optionally

substituted Cl-Coal KMBLEY, tdycl oal kyl, aryl, or
het er oagyl gr oé‘-ﬁT%rBiﬂEiin ptional lg _h,wpstt ituted 8- to
C
H

13- menbgred bi cycly; 5 tricycli é" system
ot ﬂ61 Kuggml  dgehond a%; M: Ly

containizpg 1, 2 onggadditional het er oat ons sel ect ed
from N, or S ; is Hor a Cl-Céal kyl,

C3- C7cyé6Boal kyl , ary# or heteroaryl group each
optiona% y substitug d; R4 is Hor a Cl-C6al kyl or

C3- Crcycloal kyl gro g each optionally substituted; 20
R51 R6 dAd R7 are e&h independently-H or a Cl-C6al kyl
or C3-C;gyc|oalkyl roup each optionally substituted,
m and p‘'are each i ndependently an infeger of 1, 2 or

3; n ig2an integer 2f 1 or 2; R8 is-H OH or an
optionagly substi tuted Cl-C6al koxy group; 25 R9, R10,
R11 and 7 are each i ndependently Hor a Cil-Csal kyl,
C2- Coal Kényl, C2-Ce&al kynyl, C3-C6cyel oal kyl
cyclohe%sroalkyl, aégl or heteroaryl

81 7 --
83 4 --
85 10 --
86 1 --
89 10 / --
o1 6 ‘ -
92 1 =
97 12 -~
98 22 ' -~
99 20 --
100 5 -
101 5 --
5-HT6 binding
Comparative Examples Ki (nM)
Clozapine 6.0
Loxapine 41.4
Bromocriptine 23.0
Methiothepin 8.3
Mianserin 442
Olanzepine 19.5
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group each optionally substituted; -58 WO 2004/ 074243
PCT/ US2004/ 003926 R12, R13, R15 and R16 are each

w0 pabependent |y H or an optionally substituted PCT/US2004/003926

Cl- CG4al kyl group or R12 and R13 or R15 and R16 may be
taken together wth the atomto which they are
attached to forma 5- to 7-nenbered ring optionally
cont ai ni ng anot her heteroatom selected fromO, NR18 5
oPLAYIS:; R14 is a Cl-Ceal kyl, C2-C6al kenyl,

C2- Coal kynyl , C3-C60yc|oa|ky|, cycloheteroalkyl, aryl
or heteroaryl group each optionally substituted; R18
is H ot- a Arodpabkybf fomul@bal kenyl , C2- Coal kynyl ,
C3-C, cycl oal kyl, cycl oheteroal kyl, aryl or heteraryl
group each optionally substituted; 10 xis O or an
integer of 1 or 2; and Regpresents a single bond or a
doubl e bond; or a steredjsqmer thereof or a
pharmaceutically acceptable |t thereof. 2, A
conmpound according to clam @reinnis 1. 15 3. A
conpound accordi ng tRy) éFﬁ%{éir cl aigm2 wherein R4 is

afikyl group. 4.
ubsyNt uted phenyl ,

H or an optionally substitut
Aconpound according to any ¢f

wherein R2 is an 20 optional Ly
napht hyl or heteroaryl grour/ slonpound accordl ng
wh

to any one of clainms 1 ereln‘theG or 7-
menber ed azacyclic ring is “4ttached Ro the indazole in
the 5 or 7 position. 25 6. A @onpound according to any
one of claims 1 to 5 wherein Ais N. 7. A conpound
according to any one of clainms 1 to 6 wherein R3 is
sel ect¥eifom hydr ogen, phenyl and Cl1- C4al kyl which

may b%ﬁit@%mté{ﬂ@d by optionally substituted phenyl.
ound ‘according to any one of clains 1 to 7

V\,her él'ﬁ i ngals?garmd:N FAORs Qg &OHt1, ICONBER s, SORMO
2004/ 074243{\1#?% 69@%970&1 a0(913833q5kyl, Cs-Crcycloalkyl, aryi or heteroaryl
group each optionally substituted;

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

Rs is H or a Cs-Cealkyl, Cs-C;cycloalkyl, aryl or heteroaryl group each
optionally substituted;

R4is H or a Cy-Cealkyl or Cs-C;cycloalkyl group each optionally substituted:

Rs, Re and R; are each independently H or a C,-Cgalkyl or Cs-Cseycloalkyl
group each optionally substituted;

m and p are each independently an integer of 1, 2 or 3;

n is an integer of 1 or 2;

Rs is H, OH or an optionally substituted C:-Csalkoxy group;

Re, Ri0, R11 and Ry7 are each independently H or a C;-Cqalkyl, C.-Cealkenyl,
Cz-Cealkynyl, Cs-Cecycloalkyl, cycloheteroalkyl, aryl or heteroaryl
group each optionally substituted;
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9. A conpound according to claim1l which is one of the
fol |l ow ng:

wG2(4omeehyl pi perazi n-1-yl ) - 3-(1- napht hyl sul f oPgT/US204/003926

10

15

20

30

H i ndazole; 3-(1 -naphthyl sul fonyl)-5-piperazin-1

-yl -1 Hindazol e;

1- (3-chl orobenzyl) - 5- (4- net hyl pi perazin-1-yl)-3-(1-nap
ht hyI sul fonyl) 1 Hindazole; 5 7-(4-nethyl pi perazin-1

3 ( ph ghy &gﬂ ra/ 158 H({i 5:‘06;*% %a[cérr} fgla%ﬁ%g#l alz-ll oran o_p;c/llm);ally substituted

1H i ndazol &4~ C4alky group or Riz and 13 of Rysand R16 may be taken together
3- (phenyl s yi0RY bion foHNHﬁéH ﬁéy Rrel afdchtbho mﬂm@is&o 7- membered
5- (4- et hyl pi perazin-1-yl)- hen Isulfo %9%—#— %\IR
ole; 3- (pl’f@ﬁyﬂpﬁﬂ'ﬁ'%ﬁ?'ﬂtﬁ'”ﬁ“ﬂ(% fespaiameaiaptef om0, NRye
1H-i ndazol g sti):

3- ( phegly sttt - @Emw -G Qlafienglz Ca-Claliynyl, e - Dyt odlieyt,

|5ep| perazi ”Cy%,oxetemaﬁkﬂ/] a%)(orh Ql%n¥yl g?ouulpfe% Iolptlolnl_éfllly gg@é?uted

7- (4- gt il ok E@’14761alky|1€y-b);alﬁer{y1 23,60 alkypyie0y-Cycyalobiimly | ]
-1H i ndazol e;

- naph tqyyhoggqefqﬂqyf §a 0( aetﬁp&ﬂﬂr%%%chﬂpﬂoqal lyyﬁuPstltuted

1H i ndgig@ & ;an integer of 1 or 2; and

5- ( 4- phenet hyl ht hy!l sul fonyl ) -1
Hl(ndgzgpére%‘?%gmgzu nﬁépﬁ?ﬁgk‘a’%]ﬁﬁ@p yl sul fonyl)
é(ér)aor%or(n%r {hRRdYr By A pHAfRiRELcallyL Hedeptttobatt thereof.

2-chl oro-4-fl uorophenyl)sul fonyl]-5-piperazin-1
yI 1H i ndazol e;

1-met hyl - 3- Aebmgyumcfc@mﬂ@mwmmewmmmsyu 1H ! ndazo
le; 1 -phenyl (phenyl sul fonyl) pi perazin-1 -yl -
1H i ndazol e;

1- met hy! - 3- 4 eb@pyliihdconting to Clginpesectaim Awherein Ry is H or an
-1H i ndazol €;

-Qtienyl| y@?ﬁH@éﬁé‘t\ﬂ@%‘%h@fﬂ’p 7-(piperazin-1 -yl)-1
H-| ndazol e; 7-piperazin-
3-fl | f
o eSS o e AR g o

(

ibnathEubReRERl ghenyl, naphthyl or heteroaryl group.

(2- ynklorophen@‘le)gul fonyl]-7-piperazin-1 -yl -
i ndazol e;

(4- 9m nopRempblisdihdcarding torarfybneet akims 1 -ty U whkkein treeb- or 7-
ﬁweregﬁaacwwms Iy gtigched i BpiRRFPIR IR e 91 T PIEH M daz

N &uj ?rnogzgg]%éb%g g(':cfo%] Xg 10 any one @{mg "R6 I’S%ﬁ‘lelpéirJrA is N.
2- chlorophenyl)sulfonyl] 5- (4- propyl pi perazin-1

3 [
cYﬂ[t
H

0

g

|

1H i ndazol . . .
4- Ami noﬁf?@ﬁ}ﬂo)‘gﬁﬁ?‘i?ﬁ?)f‘q tosany; %Qc{ﬁleﬁmy t9|6 wherein Rsis
ksib&garehaaydrogen, phenyl and C;-C,alkyl which may be substituted by
3-[(5- chlorothlen 2- yl)sulfonyl] 5- pi perazin-1 -yl -

1eptanghy sybstituteghpheny

3-[(5-chl orot hien-2-yl)sul fonyl]-7-piperazin-1-yl-1Hi
d I

4~ chl 0Bo- 3- (EIRAUBLASERYNY torany HEAAUTE P TR T o

I r&hatdgehenyl sul fonyl ) - 7- pi perazin-1 -yl -
1&‘ ||Snt§’d q& Ob

[
|
6
e,
[
|
[
|
[

1
3-
Z
5
(0]
3-[(

-yl) -
3-[(

-yl) -
3-[(
1
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6-f |l uor o- 3- (phenyl sul fonyl ) - 7- pi perazi n-1-yl - 1H i ndazo
le; -60 WD 2004/ 074243 PCT/ US2004/ 003926

wa2@hooraes 3- (phenyl sul fonyl ) - 5- pi perazi n-1 -yl PCT/US2004/003926

1H i ndazol e;
7-fluoro-3-(phenyl sul fonyl ) -5-pi perazin-1-yl -1H i ndazo
| e;

6-f 1 ua.o- 3-4 bdﬂﬂpddrﬁwcfc@lfdhﬂg)to%leﬁrhple\hﬁéh R ohreYdi-tAdFollBWRGO

h
Gy AT SRRy M Sulam Rindszole
63-(1 tﬂvﬁuﬁbm)“@-{élparalzm YJyD-ﬂ?Hr(déJiG!é}" sul fonyl) -

azol e; pi per azi n-

1y(3)-c egmpﬁs({f}rm%tﬁylpgerq_z’q_ T¥h ZSBZQ-]rr@phthylsulfonyl) -1H-indazole;
- (M@W'pﬁdé'rézﬂwly)g =BPbRASABNM-Y+ihddddtd; ndazol e;

43{%@"” ST L e PR p RS > Sh- i

ﬁ;ﬁﬂ;@smﬂfohﬂ) Wpiﬁéféﬂh-ﬁ%}lﬂl—l—nﬁdézole

henyl sul f o 1H-|nao§
@WE’ DGrFahY Y- 34&’59@@[5]‘%}’1') -1H5indagole; ndazol e;
f%{phEnyﬂéﬁlfth Bi(&probyyiperatih-any 1 H-ndaizees | di n- 1-yl - 1H- i

%&’f‘@n $HItoPYY-Riniperazing e HiBdRAClS: 7- pi peri din-1 -yl -
lpélﬁamoi -A:3- Qrc?/anophenyl)sulfonyl] 1H- mdazole

jgf ¥|8|pépazir5)( B% [f2 e%y?phenyq shifon onyl]- i mda%/cl)le
3- (16 @phthyRuionens(4-srebfippetdzirbt §i)Ierindasbie- yI - 1H i ndaz

%@&Wpﬂyl IpinsERAY T YlirSdrgannthyisufomd fifindazele; din- 1- yI)
Sli-rhetgpp emzm 1- yI -(2- naphthylsulfonyl) 1H-indazole;
%[ké] g@f l e I?%wy%)sﬁi onle% leerag in-1 peyrl 1(Ij-lI IgdalZOY
[Hupe| Mhrf ] FiR ey i Hoi 1H i ndazol e;
%?énpweh @rgw 5]-pl§e§rllﬁ |yI m%lazldﬂél ndazol e; 20
MC%@"G[”(W% Bﬁdﬁ ﬁ?‘f‘ﬂsﬂT%@P}o% pi peridin-1-yl
1%nhpp@meﬁylsafdmhwb§ruhmwl )H—?ndéiz@l@“ din-1-yl-1
bereo soner thereof; or a
RS edrn{prabrepPetrar S LGRS, 0. A met hod
WOﬁlpérbgan ﬁ%-ﬂ(@ﬂ&or@ﬁh@y[)@lﬂloh?lﬂ 1Pﬁﬁ&é2|k;brr!%63y3t emt di sorder
receptor in a

S‘iﬂ‘?ﬁlﬂﬂm?fﬂ?rw&%%f‘ﬂﬁ?é‘g'f“qml@ﬁeré‘é‘ﬁdrﬁ’%é’é’ Hingageieding to
ge{(zicmaabpaémyl)@uwmﬂamp@regahlw ﬁifnaéidléfe anount of a

in ang/ one of clains

S Bes Mo RerRuratyf 2pBRrastns by H-ppaz
Bhaperagiautyl 3ﬂuor6|§t¢éﬁ?l)§lhﬂoﬂyl§i§l’-ﬂlndd16re90f 30 11. A

L R

dijgneitletophenyl)sulfonyl]-5-(4-propylpiperazin-1-yl)- 1H-indazole;
3-[(4-aminophenyl)sulfonyl]-5-piperazin-1-yl- 1H-indazole;
3-[(5-chlorothien-2-yl)sulfonyl]-5-piperazin-1-yl- 1H-indazole;
3-[(5-chlorothien-2-yl)sulfonyl]-7-piperazin-1-yl- 1 H-indazole;
4-chloro-3-(phenylsulfonyl)-7-piperazin-1-yl- 1H-indazole;
5-fluoro-3-(phenylsulfonyl)-7-piperazin-1-yl- 1 H-indazole;
6-fluoro-3-(phenylsulfonyl)-7-piperazin-1-yl- 1H-indazole;
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-61 WO 2004/ 074243 PCT/ US2004/ 003926 12. A nethod

according to claim 10 wherein said disorder is a
woewtodegener ati ve di sorder. 13. A net hod accordi/ng20€003926

claim 1l wherein said disorder is selected from 5 the

group consisting of: attention deficit disorder;

obsessi ve conpul sive disorder; wthdrawal from drug,

al cohol or nicotine addiction; schizophreni a;

qf‘c@f&é%'—(gﬁeny?émonﬁ ?rgﬁie‘?@!n 5.l F@a%S0Icl4. A et hod

accord wherein said disorder is

Zdluera-gdphanyistifany)ihirgiaging! Yo HEingkezel: of . st roke;
GRS éwlsaMm@blse@&m m%PﬂHJhdaiéle
eut |

phar mac osition rrses a
@H&rnmeehbvlp@arazw 1-ae@e§@ha@rl@lf@ayl} |7€’r'“%¥8|9a conpound of

%%wétﬁylblpa%zmtﬁw;c%d(phaqﬁgmoﬁﬂ)e 1RfindelzBles 1 to 9 or a

ster eol sofner har maceutical |y acceptabl e

@dﬂtpr@m@@mfﬁzmﬂsyl)x% bh@fWIséE@%) tHéindgz@paring a
onslirehyif- priﬁéké‘zur(h)yl AAG/FoRY to claim 1 which

ri'ses one ol I ow ng (a) di azoti sing and
dympqsrgz'nxj ﬂ%@hﬁa{mwoavl) forindazaleg Vi1 A) : R4 N -\

vvher X nﬂglﬁ@%@n = V}'ﬁ\s‘a?ﬁggylglfoﬁﬁ) )IHQIrMé%oﬂew ::Q) Rio s,

m6(4amepmp%rﬁénésymaﬂmﬁéwlsgkowl af)l#nnﬂazole, g. With

3ﬁ&]lf@n§ll}34-@ﬁﬁé@aﬂ1 -G P PLIAGEAfe; f O rrul a (1) wherein

dr ogen al kyl atin Iatlnga
@r[b‘i é@?@ﬂﬂ%ﬁp{hﬁlﬂ@nwﬂ frﬂﬁemsim Q/\“%()“n 869 WO 2004/ 074243

E’ﬁ(é H%&Q)@ﬂé!@@%/ﬁ?r@fonﬁ] 7%1bendm -1-yl-1H-indazole;
1-methyl-3-(phenylsulfonyl)-5-piperidin-1-yl- 1H-indazole;
3-[(3-fluorophenyl)sulfonyl]-5-piperidin-1-yl- 1H-indazole;
1-methyl-3-(phenylsulfonyl)-7-(4-methylpiperidin-1-yl)- 1H-indazole;
3-[(3-fluorophenyl)sulfonyl]-7-piperidin-1-yl-1H-indazole;
3-[(8-fluorophenyl)sulfonyl]-5-piperidin-1-yi- 1H-indazole;
3-(phenylsulfonyl)-5-piperidin-1-yi- 1H-indazole;
1-methyl-3-[(3-fluorophenyl)sulfonyl]-7-piperidin-1-yl- 1H-indazole;
3-(phenylsulfonyl)-7-piperidin-1-yl-1H-indazole;

ora stereoisomgr thereof; or a pharmaceutically acceptable salt thereof.

10. A method for the treatment of a central nervous system disorder related to or
affected by the 5-HT6 receptor in a patient in need thereof which comprises providing
to said patient a therapeutically effective amount of a compound of formula | as
claimed in any one of claims 1 to 9 or a stereoisomer thereof; or a pharmaceu’tically
acceptable salt thereof.

11. A method according to claim 10 wherein said disorder is a motor
disorder, anxiety disorder or cognitive disorder.
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(CRBR7)n A SO2R2 (R5)p '~\'-"O N NH (R)Ym(IA

wherein the dotted line, m n, p, A Rl R2, R5 R6
wW@nw4R74233 e as defined in claim1l and P is a PCT/US2004/003926

protecting group or R4 where R4 is as defined in claim

1 excepting 5 hydrogen, with an al kyl ating or

aryl ating agent of fornula R3-LG where LG is a

| eaving group and R3 is a Cl-C6al kyl, C3-Crcycl oal kyl ,

aryl ofghet Nrﬁéthdcﬂ | adioRdify 298 TPhhERM daid a.e@:%%t iy ed'

and if ui rea ving the protecting group, to giv
a”eLEB‘F‘?Q@@g ? RF°CShpound of formula (1) where R3 is a

Cl1- Coeal kyl CS C7cyc| oal kyI aryl or heteroaryl group

ggﬁgoﬂﬁé' onﬁ gg’ctp'rcﬁgg iy chl I&f\ 4 Eéf@?ﬁ?ﬁq‘fs( Xlsordgr %@g@ted from
5 (1Re)guoup Cd“SNtan m)iﬁermn(deﬁt)lt diSondbg lobsessivieaconiqiulsi@ disorder;

1§, @% ‘géllfpnbné F] gﬁ‘}alf%l Bﬁlﬁotgﬁé aﬁctlloatslcﬁ%g &q% ggpressmn and

Ur’-h@lmrmils@@%ere LGis a IeaV| ng group and R4 is a
Cl- Coal kyl or C3-Crcycl oal kyl group each optionally
substituted ve a correspondi ng n(})ound of

f or mul H+( | )A\mﬁ;p%} ggpordingtocslaipgiag \p(l_g}qare@rs disorder is selected from
10 GBe Graupcdopsisking oy soke; Beadtraurha;eiwl lenrcpalié paint ed;, 20

or -63
15. A pharmaceutical composition which comprises a pharmaceutically
acceptable carrier and a compound of formula | as claimed in any one of claims 1 to

9 or a stereocisomer thereof; or a pharmaceutically acceptable salt thereof.
15

16. A process for preparing a compound of formula (1) according to claim
1 which comprises one of the following

(a) diazotising and cyclising a compound of formula (VIIA):

Ry
\
N—™\
{, (CRsRy),
(Re)y A SO2R;
l:,/\ I NH
2
(Ri)m (VIIA)

20  wherein the dotted line, m, n, p, A, Ry, Rz, R4, Rs, Rs and R, are as defined in claim 1,
e.g. with NaNOy/acid to give a compound of formula (1) wherein Rs is hydrogen,
or

(b) alkylating or arylating a protected compound of formula (IA)
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WO 2004/ 074243 PCT/ US2004/ 003926 (d) reacting a
compound of forrmula (XIl): LG SR2R2 , "\ I NN (R )m

WR30040X283 wherein m R1, R2 and R3 are as defPeEUS1004/003926

10

15

20

claiml, and LG is a leaving group such as d, Br, |
or an activated hydroxyl group such as triflate, with
a compound of 5 formula (V): RA (N (R5)P "N(CR6R7)n
H(V) whereinn, p, R4, R5, R6 and R7 are as defined
inclaiml, in the prespnce of a catalyst, e.g., a

pal | adi um or ni ckel cata to give a corresponding

conpound of fornmula (1) @RGRgz reduci ng a
compound of formula (XILé‘/ é% (Cgiﬁgpn S2R2

(R5) ~~ 9JIN (Ri) (XK%}S R2, R5, R6
and R7 are as defin If’n cl apX 1, \§ a protecting

15 group or R4 as defined in clal 1 apd P is a
protecting group or R3 as de 0. ‘claimil, if
required renoving any protecty , to give a
correspondi ng ' conpound j rmul a ( wherein Ais
CH or 20 (f) acidifyi ng é"&orrpound of fortl a (X11):

4

n,

gro

wherein the dotted line, m, n, p, A, R4, Rs, Rs, Rs and Ry are as defined in claim 1
and P is a protecting group or R, where R, is as defined in claim 1excepting
hydrogen, with an alkylating or arylating agent of formula Rs-LG where LG is a
leaving group and R; is a C;-Cealkyl, C5-C7cycloalkyl, aryl or heteroaryl group each
optionally substituted; and if required removing the protecting group, to give a
corresponding compound of formula (l) where Rs is a Cy-Cgalkyl, Cs-C;cycloalkyl, aryl
or heteroaryl group each optionally substituted;
or

(c) alkylating a compound of formula (I1B)

H
N—/™\
(CRgR7)n

S o

(Rs)p E\/ I \N
7y
(R1%n ’ (IB)

wherein the dotted line, m, n, p, A, Ry, Ry, Rs, Rs, Rs and R; are as defined in claim 1,
with an alkylating agent of formula R,-LG where LG is a leaving group and R, is a Cy-
Cealkyl or Cs-C,cycloalkyl group each optionally substituted, to give a corresponding
compound of formula (I} where R, is a C4-Cgalkyl or C3-Crcycloalkyl group each
optionally substituted;

or
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WERB00a0TU2RY are as defined in claiml1l, Pis a

WD 2004/ 074243 PCT/ US2004/ 003926 N (CR6R7)1 SO2R2

(R5) HONN (R)mP (XV) wherein m n, p, Rl, R2, R5,
PPOT/BE100410P3926

group or R4 as defined in claiml and P is a

protecting group or R3 as defined in 5 claiml, if

requi red renovi ng any protecting group, to give a

correspondi ng conpound of formula (1) wherein Ais C

and__fgPr eseRiifg Qc@%@b@@ﬁﬁﬁnula@(n)(g) converting a

basi c onpoun of formula fined inclaiml to
an acid addition salt the_@et\f or

|é%a versa. 10 or
compound of formula
N

(h) separating a stereoi soney
(1) froma mxture thereof.\- )
N
(R Re
(Xt
wherein m, R;, R and R; are as defined in claim 1, and LG’ is a leaving group such
as Cl, Br, | or an activated hydroxyl group such as triflate, with a compound of

formula (V):

(V)
wherein n, p, Rs, Rs, Rs and R, are as defined in claim 1, in the presence of a
catalyst, e.g., a palladium or nickel catalyst, to give a corresponding compound of
formula (1);
or
(e) reducing a compound of formula (XIi):

N
N\
(R) ( (CR6H7)n SO,R,
5)p
C
ladly
(R1)m p
(XV1)

wherein m, n, p, Ry, R, Rs, Rs and Ry are as defined in claim 1, P is a protecting
group or R, as defined in claim 1 and P’ is a protecting group or R as defined in
claim 1, if required removing any protecting group, to give a corresponding
compound of formula (1) wherein A is CH;

or
1) acidifying a compound of formula (XI1):
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N™\
</ (CR6R7)n SOZRZ

(Rs)g ud

// \
Be
/)

P

(R1)m '
(XV)
wherein m, n, p, Ry, Re, Rs, Rs and R; are as defined in claim 1, P is a protecting
group or R, as defined in claim 1 and P’ is a protecting group or R; as defined in
5  claim 1, if required removing any protecting group, to give a corresponding
compound of formula (I} wherein A is C and ---- represents a double bond;
or
(9) converting a basic compound of formula (1) as defined in claim 1 to an
acid addition salt thereof or vice versa.
10 or l
(h) separating a stereoisomer of a compound of formula (1) from a mixture

thereof.
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